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IMosicuuTeIBLHAS 3aIMCKA

Crartyc 10KyMeHTa

Pabouass mporpamma y4ye0HOro kypca paspa0doTaHa Ha OCHOBe  IIPOTPAMMBbI
MPONEIEBTUYECKOr0 Kypca XUMUHM JJI 7 Kjlacca OCHOBHOM IIKOJIbI «XuMusi. BBogHbIl Kypc. 7
kjace» apTopoB O. C. I'adpuensina, H. I'. OctpoymoBa u A. K. Axineonnnna (IIporpamma
MPOMENIEBTUYECKOTO Kypca «Xumus. BBomnwiii kypc. 7 wmacey/  O. C. TI'abpuensn, U. T.
Octpoymos, A. K. Axie6unus . - M.: [lpoda, 2007r.),

Peanuzauus nporpaMMbl 00ecieunBacTCsl HOPMATHBHBIMHM JOKYMEHTAMU:

1. denepanpubiM 3ak0HOM «OO0 0OpazoBanuu B Poccwmiickoit deneparun» ot 29.12.2012 1.,
Ne273.

2. ®epnepanbupiM [ocymapcTBeHHBIM 00pa3oBaTeIbHBIM CTAaHAAPTOM CpPEIHEro (IOJIHOTO)
obmiero o0pa3oBaHMs, YTBEP)KICHHBIM INPHKa3oM MHHHCTEpCTBA O0Opa30BaHUSA U HayKH
Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 431;

3. Konnenuueii npenonaBanust yaeOHbIM IPEIMETOM «XUMHSD» B 00pa30BaTeIbHbBIX

opranuzanusax Poccuiickoit @enepanuu, peain3yromyux OCHOBHbIE 00111e00pa3oBaTeibHbIe

IIPOrpaMMBbl, YTBEPKICHHOU Ha 3acenannn Kosuterun Munncrepcrsa nmpocseenus Poccun

ot 03.12.2019.

OOIT COO MAQOY MCOIIINel umenu B. P. I'macko nirt. Moroiityii 3a0aiikaibckoro kpas.

[Ipukazom Munuctepcra npocsemieHus PO or 20 mas 2020 roma Ne 254 «DeaepanbHblii

IepeyeHb y4YeOHUKOB, DPEKOMEHJOBAaHHbBIX MUHHUCTEPCTBOM 00pa3oBaHUs M  HAyKH

Poccuiickoit denepannu K UCIONIB30BaHHUIO B 00pa30BaTeIbHOM MPOLIECCEN.

o~

OO0mas xapakTepuCcTHKA y4e0HOr0 nmpeaMera
N3ydenne BBOJHOTO Kypca XUMUU B 7 KJIacCe HAIIPABJICHO HA JOCTHIKEHHUE CIEAYIOUINX 1esIe:

* MOATOTOBUTH YUYAIIMXCS K U3YYEHHUIO HOBOTO Y4EOHOI0 MpeIMeTa;
* CO3/1aTh MO3HABATEIbHYIO MOTUBALIMIO K U3YYEHUIO HOBOT'O MPEIMETA;
* copmMupoBaTh TpeIMETHbIC 3HAHWSA, YMEHUS W HABBIKA (B TMEPBYIO OdYepelb pacueTHhIE U
IKCIIEPUMEHTAJIbHBIE), HA KOTOPBIE HEIOCTATOUYHO
* BPEMEHM IIPU U3YUYEHUU Kypca XMMUHU OCHOBHOM LIKOJIBI;
* [OKa3aTh SApPKUE, 3aHUMATEJbHBIE, SMOLMOHAIBHO HACHIIIEHHBIC 3MU30Jlbl CTAHOBJIEHUSA U
pa3BUTHUSA HAYKU XUMUU;
* MHTErpUpOBaTh 3HAHUA IO MPEIMETaM E€CTECTBEHHOIO IUKJIA OCHOBHOM IIKOJbI HAa OCHOBE
y4eOHOU AUCIUILTUHBI « XUMHUS.
Kypc nmponeneBTuku He mpenycMoTpeH ¢eaepaabHbIM 0a3uCHBIM YYeOHBIM IUJIAHOM, TOTOMY B
mporpaMMe OTCYTCTBYIOT CBEICHHS Kypca XUMHUHU, HPeIyCMOTpEHHOro ¢eaepaabHbIM
KOMITOHEHTOM TOCY/IapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAapTa IO XUMUHU ISl OCHOBHOM IIIKOJIBI.
Kypc (cocTout u3 ueThipex yacTei) pemiaer Cleayrolinue 3aaaum:
[TepBas Tema — «XHUMHSA B HEHTPE eCTECTBOZHAHUN) —
1. mMO3BONISIET AaKTyaquM3UpOBATh XWMHMUYECKHE 3HAHUS YYallMXCs, MOJYYEHHbIE Ha YpoKax
MPUPOIOBECHUS, OMOJI0THH, Teorpaduu, PU3NKHU, YTO YMEHBIITUT MICUXOJOTUUYECKYIO HATPY3KY
HAa YYal[uXcs C MOSBIECHUEM HOBOTO IIPEAMETA.
2. crocob6cTByeT (hOpMUPOBAHUIO HJIeU 00 MHTETPUPYIOMIEH POJIM XUMHUU B CHCTEME €CTeCT-
BEHHBIX HAyK, 3HAYUMOCTH ITOTO MPEIMETA IS YCIEIIHOIO OCBOCHHUS €CTECTBEHHOHAYUHBIX
JUCIIUILIFH.
Bropas tema — «MaTeMaTuka B XUMHH)» —
1. TO3BOJSIET COBEPIICHCTBOBATH YMEHHUS, HEOOXOIUMBIC MPU PEIICHUN XUMUUYECKHUX 3aad:
YMEHUE BBIUUCIAT YACTh OT LIENIOTO (MaccoBast 0JIs AJIEMEHTA B CJI0’KHOM BEIIECTBE, MACCOBAst
1 00beMHasl 10711 KOMIIOHEHTOB B CMECH, B TOM YHUCJI€ U JIOJISI IPUMECEH ).
Tperpa Tema — «SIBJIeHUSA, HIPOUCXOAALIME ¢ BelleCTBAMM» —



1. AOMOJHACT CBCACHUSA yUallIUXCA 06 HNU3BECTHBIX UM (I)I/ISI/I‘-IQCKI/IX U XUMHWYCCKUX ABJICHUAX.
UYetrsepras Tema — «Pacckaspl Mo XuMuM» —

l. crocoOcTBYeT (OPMHUPOBAHUIO HAYYHBIX MPEACTABICHUH 00 YYEHBIX-XMMHKAX,
YIUBUTEIIEHOM MUPE XUMHUH, OTKPBITHSX, PEAKINAX U BEIISCTBAX.
Xumus — Hayka 3KcnepuMmeHTanbHas. [loatomy B 7 Kilacce paccMaTpUBarOTCs TaKHe

BO)KHEHIIINE METONOJIOTHYECKHE TMOHATHSA, KaK «IKCIEPHUMEHT», «HAOIIOACHUE», «H3MEpEHHUe»,
«OTIMCaHUE», «KMOJCIMPOBAHHUEY, KTUTIOTE3a», «BBIBOIY.

Jlnst popMHpOBaHUS HKCIIEPUMEHTANBHBIX YMEHHH YYallUXCS B IPOTpaMMe IPeSyCMOTPEHBI
HECJIOKHBIE 110 TEXHHUKE BBIIOJIHEHUS SKCIEPUMEHTHI, JJa0OpPaTOPHBIC OIBITHI U MPAKTHUECKUE
paboTsl. Taxke 3TOH 1enu CocoOCTBYET MPEIyCMOTPEHHBIH B Kypce JOMAIIHUN SKCIEPUMEHT,
KOTOPBII TOJHOCTBIO COOTBETCTBYET TPEOOBAHUSAM TEXHUKU OE€30MaCHOCTH U O0OecreyuBaeT
ylmieqmue W3 MPaKTUKH OOYYeHHs XUMHH OKCIEPHUMEHTAJIbHbIE pPAaOOTHl JIOHTETIOIHOTO
(IPOIOIKUTENIEHOTO IO BPEMEHH ) XapakTepa.

N3ydyenue npepnaraeMoro Kypca MpeaycMaTpUBaeT MIMPOKOE HCIIOJIB30BAHUE aKTHBHBIX
¢dbopM 1 MeTOJI0B 0OYUEHUS: TIOBBIILICHHE POJIH CAMOCTOATENBHOM paboTHl ydamuxcs B 00ydeHHH
(HanpuMep, MPOBEICHUE TOMAIIHETO XMMHUYECKOrO IKCIIEPUMEHTA), B TOM YHCJIE MOJArOTOBKA
COOOIICHUH JJIs1 YUYEHHUYECKUX KOH(EpEHIMH, 3aluTa MPOEKTOB, OOCYKICHHE pEe3ylIbTaTOB
JOMAITHEro SKCIePUMEHTA.

Pabouast mporpamma nmpeaycMaTpuBaeT pa3BUTHE TAKUX JIOTUIECKUX OTEPALUI MBIIIUICHHS,
KaK aHalM3 M CHUHTE3, CpaBHEHHE M 000OILICHWE, BBUIBIDKCHHE U MOJTBEPKICHUE HIIH
OIIPOBEP>KEHHE TUIIOTE3 U T. 1.

BrImonmHeHne mpakTHYecKoi yacTu pabodeii mporpaMMBbl MPETYCMOTPEHO B CIIECIYIONIEM 00beMe:

Buabl gesareabHOCTH Kou-Bo padot
[IpakTrueckue padOTHI 6
KonTponbHble paboThl 2

[Iporpamma mocTpoeHa Ha OCHOBE MEKIIPEIMETHBIX CBS3EH, PEXKIIE BCETO, C KypcoM (U3UKH,
Oouosoruu, reorpaduu, MaTEMaTHKH.
Pabouas nporpamma oprieHTHpoBaHa Ha ucnosjns3oBanue Y MK:
e Ta6puensn O.C., OcrtpoymoB U. I'., Axnebunun A. K. «Xumus. BBoguslit kypc. 7 Ki1ace»-

yuebHoe nmocobue amns ydammxcs. - M.: poda, 2010 r.

e Tabpuensn O.C., Hunapesa I'.A. Xumus: Metonudyeckoe mocooue K NponeaeBTUIeCKOMy
Kypcy «Xumus. Bpogublii kypc. 7 kmace». - M.: [poda, 2010 r. (mpocpamma,
memamuieckoe NIaHUpOsanue, peKoMeHOayul,).

o Ta6puensn O.C., [llunapesa I'.A. Xumus. Pabouas terpans. 7 knace. - M.: [Ipoda, 2010 r.

e Ta6puensa O.C., Akcénona W.B.. IIpaktukym x yue6Homy nocoburo O.C. I'abpuensna u
np. «Xumus. BBoanslit kypc. 7 kimace», — M.: lpoda, 2010 r.

Kontpons 3a pe3ynabraramMu o0y4eHHs OCYLIECTBISETCS 4Yepe3 UCIOJIb30BaHUE CIEAYIOIINX
METOJIOB: TEKYIIUH, UTOTOBBIM.

[Ipu 5ToM wucHoNB3yOTCA  pa3nuyHble (OPMBI KOHTPOJSA: MpakTHueckas  padora,
camocTosiTenbHass padoTa, TECT, YCTHBIH OMNpPOC, NMHUCbMEHHAs KOHTpOJbHAs paboTa, 3ammTa
IIPOEKTA U Ap.

Texywuiti Konmpob OCYIIECTBISETCS ¢ TIOMOIIBI0 cOOeceTI0BaHUsI, TECTUPOBAHUSI, HAOIOICHHS B
XO0JIe MPaKTHYECKuX padoT.

Temamuyeckuii KOHTPOJIb OCYIIECTBISIETCS IO 3aBEPIIEHUH TeMbl B (hOpMe KOHTPOJBHOTO
TECTUPOBAHUS UJIM MMCbMEHHOM KOHTPOJIBHOM paboTHI.

Hmoeoswiti KOHTPONIb 3HAHUN yYalllUXCSl MpeArojaraeT codeceloBaHUE WM TECTHUPOBAHHE
(muddepeHupoBaHHOE) O OCHOBHBIM BOIIPOCAM U3YYEHHOI'O MaTepHaa.



MecTto npeamera B y4eOHOM IJIaHe

CornacHo yTBep:KJIE€HHOMY Y4eOHOMY IUIaHY IIKOJIBI HAa M3y4EHHE IMPOIEIEBTUYECKOTO
Kypca XUMHH OTBeJIeH 1 yac B HeleIl0, o3ToMy pabodasi mporpamMmma pa3zpadoraHa MHOU Ha 35
yueOHBIX 4acoB B rojl. B pabouyio mporpammy BHECEHO ClIeIyIolIee H3MEHEeHHE - 100aBieH 1 gac
Ha U3y4EHHUE Kypca B KOHIIE I'0J1a B BUJIE 3aKJIIOUUTEIILHOTO 3aHATHS JUIsl [T0/IBEJIEHUS UTOTOB Tofia,
TaK KaK aBTOpCKas porpaMmma paccuurasa Ha 34 yaca, a Ipu U3y4eHUH MaTepuaia | 4ac B He1emto
o0Iee YMCIIO YacoB JIOJDKHO COCTaBIATH 354acoB. PacmpeneneHue BpeMEeHH, a TaKKe TEMBI
3aHATUH U SKCIIEPUMEHTAJIBHBIX paOOT MTOJHOCTBIO COXPAHEHbI COTIACHO aBTOPCKOW IIpOrpaMMme.

O0mevyeoHLIe YMEHNS, HABBIKH M CIIOCO0BI IeSITeJILHOCTH

PaGouass mporpamma  mpeagycMarpuBaeT (opMHpoOBaHHE Yy yuamuxcs 7 Kjacca
o01Iey4yeOHbIX YMEHH UM HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH M KIFOUYEBBIX
KOMIIETEHIIUH.

IIpennonaraemplii pe3yJbTaT H3y4eHHUs NPONEAeBTHYECKOr0 Kypca XMMHH 7 Kjacca
B pe3yabTare nzyueHus nponeaeBTHYECKOro Kypca XUMHUM YYeHUK 10JKeH
3HATh /IOHUMATh:

*  XUMUYECKYI) CUMBONUKY: 3HAKU HEKOTOPBIX XUMUYECKUX DJIEMEHTOB, (POPMYIIbI XUMHUYECKHUX
BELIECTB U YPAaBHEHUS XUMHUECKUX PEaKIIMIA;

*  BadiCHellwue XuMu4ecKue NOHAmMUA: XUMUs, XUMUUYECKUE METO/Ibl U3y4eHUs, XMMUYECKUI
JJIEMEHT, aTOM, MOH, MOJIEKYyJla, OTHOCHUTEJIbHBIC aTOMHas W MOJEKYIsSpHAas MacChl, MUHEpa,
BEIIECTBO, KiaccH(UKAlUsl BEIIECTB, XUMHUYECKas peakius, KOppO3Hs, KaTaJau3aTophl,
UHTHOUTOPBI, GUIBTPOBAHUE, AUCTUILIALINSA, aICOPOIUs; OpraHnYecKass U HEOpPraHUYecKas XUMHUS;
YIIEBOAOPOABI, CHUPTHI, KAPOOHOBBIE KUCIOTHI, JKUPHI, YIIIEBOIbI, OCIIKH, KAYeCTBEHHbIE PEAKIINH;
*  OCHOG6HblE 3AKOHbI XUMUU: COXPAHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa BEIIECTBA,
MEPUONYECKUI 3aKOH;

*  eaicHelluue Geuyecmea U Mamepuanpl: HEKOTOPbIe METAJIbl U CIUIABbI, CEpHAasi, COJITHAs,
a30THasl U YKCyCHas KMCIIOTBI, LEJI0YHM, aMMHUAK, >KHUPBI, MblLIa, IJIIOKO3a, caxapo3a, Kpaxma,
KJIeT4aTKa, Oenku, n3Bectkonas Boga, CMC;

yMeThb:

* Ha3vleamp OTACIBHBIE XUMUYECKUE SJIEMEHTBI, UX COCIUHEHHS; COCIUHEHUS HEMETaIOB U
METaJIJIOB, W3YYEHHbIE OPraHUYECKUE COEAMHEHMS] U JPYTHe BELIECTBA MO TPUBHAIBHOM HIIU
MEXYHapOAHON HOMEHKIIATYpE;

* onpedenamp NPUHAIEKHOCTD BELIECTB K ONPENEICHHBIM KJIacCaM HEOPTraHMYECKHUX BEIIECTB;

* XapaKxmepu306amy SIEMEHTBI MAJIBIX IIEPUOJOB M0 UX MOJOKEHUIO B IEPUOJUYECKON CHCTEME
J1. . MenneneeBa; o01ye CBONCTBAa METAIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
U OPraHUYECKUX COEANHEHNN;

* 00bACHAmMY 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTAaBa M CTPOEHUS, 3aBUCMOCTh CKOPOCTHU
XUMHUYECKOH peakIuy OT pa3InYHbIX (PaKTOPOB;

* 8LINONIHAMB XUMUYECKHUI 3KCIIEPUMEHT 0 PacloO3HaBaHHIO HEKOTOPBIX BEIIECTB; pacyeThl MO
HaXO0XJACHUIO JIOJIU BEIIECTBA B PACTBOPE, AIEMEHTA B BELIECTBE;

* IPOBOOUMb CAaMOCTOSATEIbHBIN OUCK XUMUYECKON MH(OPMAIIMU C UCTIOJIb30BAHUEM Pa3IMUHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3aHU, KOMIBIOTEPHBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);
HCIO0JIL30BATh TNPHOOpPeTeHHbIe 3HAHUSL M YMEHUS] B NPAKTHYeCKOil JeATeJbHOCTH U
MOBCEHEBHOM ’KU3HHU C LHEJIbIO:

* 00BSCHEHUS XUMHUYECKUX SIBJICHUN, TIPOUCXOASIINX B IPUPOE, OBITY U HA POU3BOJICTBE;

* ONPENEIICHNS BO3MOKHOCTH MTPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUI B Pa3IUYHbIX YCIOBHUAX U
OIICHKH MX IMOCJIECTBH;

* KOJIOTMYECKH IPaMOTHOIO ITOBE/IEHUS B OKPYXKalOLIeH cpene;

* Oe3omacHOro oOpamieHHsi C TOPIOYMMU M TOKCHUYHBIMHM BELECTBaMH, JIaOOpaTOPHBIM
000pyIOBaHUEM;

* IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIEHTPAILIUHU B OBITY.



OcHOBHOe coJiep:kaHue MPOrPaAMMBbI 10 XUMHUH 7 KJIacc
(1 yac B Heaen10)

I'nasa |. Xumus B neHTpe ecrectBo3Hanus (114acoB)
Xumusa kax wacmp ecmecmeosnanus. Ilpeomem xumuu
XUMHSI — 4acThb €CTECTBO3HAHUS. B3aMMOOTHOIIEHUS YEJIOBEKA U OKpyXx)arouiero mupa. [Ipeamer
xumuun. Ousnueckue Tena u BeniectBa. CBolcTBa BewecTs. I[puMeHeHne BEMECTB Ha OCHOBE UX
CBOJWCTB.
Haobnwoenue u 3kcnepumenm Kaxk Memoowvl U3y4eHus eCmecmeo3Hanus u Xumuu
HaGOmoienne kak OCHOBHOW METOJ TO3HAHHS OKPYKAIOMIETO MHUpPA. YCIOBHUS MPOBEICHUS
HaOmonenus. [unore3a. OxcmepumeHT. BpiBog. Crpoenue rmamenu. JlaGoparopuss u
obopynoBaHue.
Mooenuposanue
Mogens, moapenupoBanue. OcoOEHHOCTH MOJENUpPOBaHUS B reorpaduu, (usuke, OHOIOTHU.
Mopenu B 6uosioruu. Myssxu. Moaenu B ¢usuke. DnekrpodopHas mammuHa. I'eorpaduueckue
Mojeld. XUMHUYECKHE MOJCNU: TMpEeAMETHbIe (MOJEIM aTroMa, MOJEKYJI, XUMHUYECKUX |
MIPOMBIIIIJICHHBIX MPOU3BOJCTB), 3HAKOBBIC, MJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYJIBI
BELIECTB, YPABHEHMSI peaKLnii).
Xumuueckue 3naxu u gpopmyot
XHUMHYECKUH 3JEMEHT. XHMHYeCKue 3Haku. X 00o3HaueHHE, MPOM3HOIICHHE. XUMHUYCCKHE
dbopmyitel BemectB. [IpocThie U ciiokHbBIe BemnecTBa. MHIEKCH 1 KodpduimeHTsl. KauecTBeHHBIN
Y KOJIMYECTBEHHBIN COCTaB BEIIECTBA.
Xumus u puzuka
VYHUBEpCaNbHBIN XapaKTep MOJOKEHUN MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. [loHsATUs «aTtomy»,
«Monekyna», uoH». Crpoenue BemectBa. Kpucramamyeckoe COCTOSIHHE — BEIIECTBA.
Kpucrannuueckue pemerku TBepasix BemecTB. Auddysus. bpoynosckoe nsuxenue. Bemiecrsa
MOJIEKYJIIPHOT'O ¥ HEMOJICKYJISIPHOTO CTPOCHHSI.
Azcpecamnple cocmoanus eeuiecme
[lonsiTue 00 arperaTHOM COCTOSIHUM BemiecTBa. DOU3NUeCKHMEe U XUMHYECKUE SIBJICHHUSL.
["azo000pa3uble, )XuaKue U TBepble BelecTBa. AMOp(dHbIE BEeleCTBa.
Xumus u 2eocpagusn
(Crpoenne 3emmm: simpo, MaHTHs, Kopa. Jlurocdepa. MwuHepasbl W TOPHBIC TMOPOJIBL.
MarmaTudeckue M 0caJiouHble (HEOPraHWYECKUE W OPraHWYECKHe, B TOM YHCJIE M TOPIOYHE)
MTOPOJIBI.
Xumus u ouonozusn
XUMUYECKUH COCTaB JKUBOM KJIETKH: HEOpraHuyeckue (BoJa W MHUHEpaIbHBIE COJM) U
opranudeckue (O€NKH, KUPHI, yIIEBOAbI, BUTAMHUHBI) BellecTBAa. buosiorudeckas poyib BOJBI B
xuBoM Kietke. PorocunTtes. Xnopodhusml. buonornueckoe 3HaueHUE KUPOB, OEIKOB, dPUPHBIX
Maced, YIJIeBOJIOB U BUTAMHUHOB JIJIsl )KU3HEIEITEIIbHOCTH OPTraHu3MOB.
Kauecmeennvie peakyuu ¢ xumuu
KauectBennbsie peakiuu. Pacno3HaBaHWe BEIIECTB € MOMOIIBIO KAYECTBEHHBIX PEAKIIUIA.
AHanutnueckuil curHai. OnpeaensieMoe BEIIECTBO U PeaKTUB Ha HETO.

JEMOHCTPALIUA

*Komnmekuust pasnuyHbIX TpeamMeToB uiu  (oTorpaduii mpeaMEToB U3 aTIOMUHHUS Ui
WJUTIOCTPAINH HJIEU «CBOMCTBA - TPUMCHECHHEY.

* YyebHOE 000pyI0BaHKE, UCTIONB3YEMOE Ha YPOKaxX (PU3UKH, OUOTIOTHH, Teorpad i M XUMHUH.

* DnekTpodopHas MalrHa B AeiicTBun. [ eorpadudeckue moaenu (raodyc, kaprta). buonornueckue
MoJienH (MYJISDKU OPTaHOB M CHCTEM OPraHOB PAaCTCHHA, )KHBOTHBIX M 4elloBeka). Dduszndeckne u
XUMHYECKHE MOJIETT aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAJUIMYECKUX PEHIETOK.

* OOBbEMHBIE U MIAPOCTEPKHEBBIC MOJICTH BOJIBI, YTIEKUCIIOTO U CEPHUCTOTO Ta30B, METaHA.

* OOpa3Ibl TBEP/IBIX BEMIECTB KPUCTALNTHISCKOTO CTPOSHUS. MOJIeNIN KPUCTAIUTHUSCKUAX PEIICTOK.

*Boma B Tpex arperaTHBIX COCTOSHUSAX. KOIJIEKIUS KPUCTANIMYECKUX M aMOP(HBIX BEIIECTB U
W3JEIUN U3 HUX.



* Komekuust MuHepanoB (Ja3ypuT, KOPYHI, XaJbKOIHMPUT, (JIIOOPHT, TAJIHT).

* Komeknust TOpHBIX 1OopoJ] (TPaHUT, pa3iudHbIe (OPMBI KaIbIIUTAa — MEJ, MPaMop, U3BECTHSK).
*Komiekust Toprovynx HUCKomaeMblX (He(Th, KaMEHHBIH yrojb, CIaHLBL, TOPD).
JEMOHCTPALIMOHHBIE DKCIIEPUMEHTbBI

* Hayunoe Ha0OutosieHue U ero onucanue. MzydyeHne CTpoeHus MIaMeHu.

* CnupToBast SKCTPAKIMS XJIOPOPHIIIA U3 3€ICHBIX JIUCTHEB PACTCHHH.
* «[lepenuBanne) YriaeKUCIOro ra3a B CTakaH Ha ypaBHOBEIICHHBIX BECaX.
* KauecTBeHHas peakuus Ha KUCIOpoA. KauecTBeHHas peakus Ha yIII€KUCIIbIM ras.
JIABOPATOPHBIE OIIbITHI
* PactipocTpaneHue 3amnaxa 0JIeKOJIOHa, IyXOB WM JIe30/I0paHTa Kak mpouecc auddysun.
* HaGronenue GpOyHOBCKOTO ABMKEHHS YACTUYEK YEPHOU TYIIN MO MUKPOCKOITOM.
* lnddy3us nepMaHranara Kajaus B )KEIaTHHE.
* O6Hapy>xeHre YIPUPHBIX MACEIl B alleIbCMHOBOH KOPOUKE.
* I3yueHne rpaHuTa C MOMOIIBIO YBEIMYUTEIBHOTO CTEKIIA.
* OnpenienieHne coiepKanus BOABI B PACTCHUH.
* OOHapy)XxeHHE Maciia B CEMEHaX IMOJICOTHEUYHUKA U TPEIIKOTO Opexa.
* OGHapy>KeHHE KpaxMalia B MIIICHUIHOU MYKE.
* B3aumosieiicTBue acKOpOMHOBOM KUCIIOTHI ¢ MOJIOM (ompeneneHne BuTaMuHa C B pa3iU4HBIX
COKax).
*[IponyBaHMe BBIIBIXAaEMOTO BO3IyXa Yepe3 U3BECTKOBYIO BOIY
*OOHapyXeHHE U3BECTKOBOM BOJIbI CPEIU PA3INYHBIX BEILIECTB.

JOMAIIHUE OIIBITHI
* 3roToBieHue Moieael MOJIEKyJl XMMUYECKUX BemlecTB u3 [lnactununa.
* luddy3us caxapa B Boje.
* OTBITHI C IMTyCTOM 3aKPHITOH MIACTUKOBON OYTBUIKOH.
* O6Hapy>keHue KpaxMaia B IPOIYKTaX MUTAHUS; SO0I0KaX.
IIPAKTHYECKAA PABOTA Ne 1
3HaKOMCTBO ¢ 1abopaTopHbIM 00opynoBaHueM. [IpaBuia TeXHUKN OE30MACHOCTH.
IIPAKTHYECKAA PABOTA N 2
Habmtonenue 3a ropsiueit cBeuoid. Y cTpoHCTBO M paboTa CIMPTOBKH.
I'nasa 11. MaremaTtuka B xumuu (9 4acoB)
Omunocumenvnvle amomMHas U MOJEKYIAAPHAA MACCDL
OTtHocuTeNnbHAsE aTOMHAs Macca ajeMeHTa. MonekyisipHas Macca. OnpenieseHre OTHOCUTEIbHON
aTOMHOM Macchl XuUMUYeckux d3neMeHToB 1o Tabnune JI. M. MenneneeBa. Haxoxnenue
OTHOCHUTEJIbHOM MOJEKYJIsIpHOH Macchl IO (OopMyse BellecTBa KaK CYMMBbI OTHOCHUTEIbHBIX
aTOMHBIX MaccC, COCTABJIAIOIINX BEIIECTBO XUMUYECKUX IIEMEHTOB.
Maccosan 0ons Inemenma 6 COHCHOM éeujecmee
[ToHsiTHe O MaccOBOW JI0JIe XMMHUYECKOTO JJieMeHTa (W) B CIIOKHOM BEIIECTBE U €€ pacyer Io
¢dopmyne BemiectBa. Haxoxxaenue ¢opmynbl BemiecTBa MO 3HAUYEHUSM MAacCOBBIX J0Jied
00pa3yIoIIMX €ro JIEMEHTOB (U1 ABYXYacCOBOI'0 U3Y4EHUS Kypca).
Yucmoie eeujecmea u cmecu
Yuctele BemiectBa. Cmecu. I'ereporeHHble M romoreHHele cMmecu. ['a3oo0OpasHble (BO31yX,
MPUPOAHBIN ra3), kuakue (HedTh), TBepJble cMecH (TFOpHbIE MOPOJIbI, KyJIMHApHbIE CMECU M
CUHTETHUYECKNE MOIOIIIUE CPEJCTBA).
Oobvemnasn 0ona 2aza 6 cmecu
Onpenenenue oobeMHoOU a0 raza (p) B cmecu. CoctaB aTMOC(HEPHOT0 BO3yXa U MPHUPOIHOTO
ra3a. Pacuer oObemMa 071 ra3a B CMECH 110 €ro 00beMy, 1 Ha000pOT.
Maccosasa dona eewjecmea 6 pacmeope MaccoBas 1107151 BelllecTBa (1>) B pactBope. KoHueHTpa-
uus. PactBopurens n pacTBOpeHHOE BellecTBO. PacueT Macchl pacTBOPEHHOIO BEIIECTBA [0 Macce
pacTBopa 1 MacCoOBOM J10JI€ paCTBOPEHHOT'O BEIIECTBA.
Maccoesan oona npumeceii



[TonsiTHEe 0 YMCTOM BelIeCTBE W MpuMecu. MaccoBas 1ot mpumecu (W) B 0Opasiie HCXOIHOTO
BenjectBa. OCHOBHOE BellecTBO. PacueT macchl OCHOBHOTO BEIIECTBa 0 Macce BElIeCTBa,
COJIEPIKAIIETO ONPEIEICHHYIO MAaCCOBYIO JIOJIIO TPUMECEH.
JEMOHCTPALIMN
* Kosutekuus pa3au4HbIX BUOB MpamMopa U U3AeNuil (Ui WUTFOCTpaluil U3Aeuil) U3 Hero.
* CMech pEYHOI0 M CaxapHOIo IIECKa U UX Pa3/eicHHE.
* Konnexuus HedTu 1 HEPTEPOTYKTOB.
* Konnekmus Ob1TOBBIX cMecel (KynmuHapHbIX cMeceit, CMC, mamMiyHel, HamuTKOB U JIp. ).
* luarpamma coctaBa arMocepHoro Bo3ayxa. /luarpaMma cocraBa mpupoJHOTO Taza.
* Komnexnust «MuHepasibl M TOpPHBIE MOPOAB (00pa3iibl BELIECTB M MAaTEPHAJIOB, COAEPKAIINX
OTPEJICICHHYIO 1010 IpUMeceit).
JAOMAIIHHUE OIIBbITHI
*I3ydyeHne coctaBa HEKOTOPBIX OBITOBBIX M (apMalleBTUYECKHX NPEnapaToB, COJACPIKAIIUX
OTIpeICNICHHYIO TOJI0 MTPUMECEH.

IIPAKTHYECKAA PABOTA Ne 3

[IpuroTtoBnenue pacTBopa C 3a1aHHOI MaccOBOM J10JIel PACTBOPEHHOT'O BEIIECTBA.
I'nasa l11. SiBjienns, npoucxoasinme ¢ BemecrBamu (11 yacos)
Pa3zoenenue cmeceii
CriocoOsbI pa3zienieHust cMeceil M 09rcTKa BemecTB. HekoTopelie mpocTeime croco0b! pa3aeneHHst
CMeceil: TpocerBaHUE, pa3/ejieHHEe CMecell TMOPOIIKOB >Kele3a U Cephl, OTCTauBaHue,
JIeKaHTaIus, LHEHTpU(YTUpoBaHUE, pA3AEIECHUE C TOMOLIBIO JEIUTEIbHOW BOPOHKH,
¢bunsTpoBanue. PunbTpoBaHue B 1aboparopuu, ObITY U Ta mpou3BoacTBe. [lonstue o Gpuibtpare.
Ancopbuust. [Torstae 06 amcopOruu u aacopOeHTax. AKTUBUPOBAHHBIN YTOJb KaK BayKHEHTIIIHIA
azcopOeHT. YCTpoiCTBO MPOTUBOrasa.
Hucmunnayus, unu nepeconKa
Juctumnsiiust  (MeperoHka) Kak TMpolecCc BbIACNEHUS BelIeCTBA M3 KHAKOW  CMeECH.
JuctuirpoBaHHasi BoJa U 00JIaCTH €€ IPUMEHEHHUS.
Kpucrannuzanus wnu BbimapuBanue. Kpucramimsanuss ©u BblllapuBaHue B JabopaTopuu
(xpucTamum3atopsl U GpaphHopoBbIe YAIIKH IS BBITAPUBAHUS) U IPUPOJIE.
[Teperonka nedtu. Hedrenpoaykrsl. @pakunoHHast meperoHKa »XHIKOro BO3yXa.
Xumuueckue peakyuu. Ycnoeus npomekanus u npeKpaujeHuUs XuMu4ecKux peaxkyui
XVMUYECKUE PEAKIIUH KAK ITPOLIECC TPEBPALLEHUS OJHUX BEIIECTB B ApYTrUe. Y CJIOBUS IPOTEKAHUS
U TpeKpalieHus XUMHUYecKuxX peakiuil. CONpUKOCHOBEHHE (KOHTAKT) BEILLECTB, HarpeBaHUE.
Karanuzarop. Murubutop. YnpasneHue peakiyusiMyi TOpeHusl.
Ilpusnaxu xumuueckux peaxyui
[Ipu3HakM XUMHUYECKHX pEaKIMid: H3MEHEHHE IBeTa, OO0pa3oBaHME OCaJKa, PaCTBOPEHUE
MIOJIYYEHHOT'0 OCAJIKH, BBIJICJICHHE Ia3a, MOSBICHHE 3a11axa, BbII€JICHUE WIIN MOTJIOIIEHNE TEIIOTHI.

JEMOHCTPAIIHN
* OunbTp HotTa. Boponka broxHepa. YcTaHoBKa JU1sl PUIIBTPOBAHUS 1101 BAKYYMOM.

* PecrinpaTtopHble Macku U MapJIeBbI€ TOBSI3KH.

* [IpoTuBOTa3s u €ro yCTpomcTBO.

* Komekuust «HedTs 1 HEPTETPOTyKTHI».
JEMOHCTPAIIMOHHBIE OKCIIEPUMEHTbBI

* Pa3ienenue cMecu MOpOIIKA CEPBI U JKEIE3HBIX OMUIIOK.

* PazneneHue cmecu IOPpOIIIKa CCPLI U MECKA.

* Paszgenenune cMecn BOABI M paCTUTEIBHOTO MAcila C IIOMOIIBIO JENUTEIbHON BOPOHKH.
*[lonyuyeHne AMCTUIUIMPOBAHHON BOJBI C MOMOIIBIO JAOOPATOPHONW YCTAaHOBKM ISl TMIEPETOHKU

JKUJIKOCTEH.

* Paznienienrie cMecu mepMaHTraHaTa u IUXpoMaTa Kaius ClIoCOOOM KpHUCTaTU3AIIHH.

* B3auMoeiicTBrE KeNe3HbIX OMUJIOK M MOPOIIKa CEpPhl MPU HarpeBaHUU.

*[lomyueHnue yriekuciaoro rasa B3auMOJICHCTBHEM Mpamopa ¢ KUCIOTON W OOHapy>KeHHE ero C



MMOMOILLIO U3BECTKOBOH BOJIBI.
«Katanutudeckoe pas3iokeHUEe TMEepOoKCHIa BOAOpoJa (KaTalau3aTrop -AUOKCHJ MapraHia

(1V)).

* O6Hapy>KeHHe pacTBOPA LIENIOUU C TIOMOIIIbIO HHIUKATOPA.

* B3aumozeiicTBie pacTBOpa IEpMaHraHaTa Kajlus M pacTBOpa AUXpOMAaTa Kajlus C pacTBOPOM
cynb(uTa HaTpHsL.

* B3aumoieiicTBue pacTBOpa epMaHraHaTa Kajiusi ¢ aCKOpOMHOBOM KUCIOTOH.

* B3aumopeiicTBue xyopuia skeie3a C JKeNTOM KPOBSHOW COJIBIO U THIPOKCHIOM HATPHSI.

* BzaumogeiictBue ruapokcua xenesa (1) ¢ pactBopom comsiHO# KUCTOTHI.

JIABOPATOPHBIE OIIbITHI
* AncopOuus KyKypy3HbIMU NAJIOYKaMU [1apOB MaXy4UX BEILLECTB.

* MI3yueHue yCTpONCTBA 3aKUT KK U IIJIAMEHU.

JOMAIIHUE OIIBITHI
* PazziefieHre cMecu Cyxoro MOJIOKa M PEYHOTO IeCKa.

* OTcTanBaHKe B3BECH MOPOIIKA JJIsl YUCTKH ITOCY Bl B BOAE U €€ ICKaHTaIHA.
* AncopOnus aKTHBUPOBAHHBIM YTJIEM KPACSAIIMX BEIIECTB IENCH-KOJIBL.
* PacTtBOopeHue B Bojsie TabneTku acnupuHa YIICA.

* IIpuroToBiieHNE U3BECTKOBOM BOJIbI U OIIBITHI C HEM.
*M3yuyenne cocraBa CMC.

IIPAKTUYECKAA PABOTA Ne 4

BripaiuBanue KpyCcTauioB COMU (JIOMAIIHUN SKCIEPUMEHT).
IIPAKTHYECKAA PABOTA N 5

OuucTka MoBapeHHOM COJIH.

IIPAKTHYECKAA PABOTA M 6

N3ydenue mporecca KOppo3uH kenes3a (JOMALTHUI SKCIIEPUMEHT).

I'nasa IV. Paccka3nl no xumuu (44aca)

Yuenuueckaa xongpepenyun

¢Brinaromuecs pycckue ydenble-XuMukm». O ku3HU U aedrenbHoctd M. B. Jlomonocosa, /1. U.
MenneneeBa, A. M. bytiepoBa, Apyrux OT€YECTBEHHBIX M 3apyOeXHBIX Y4YEHBIX (IO BBIOOpY
yyaimxcs).

Konkypc coodouienuii yuawuxca

¢Moe mrob6umMoe XxuMHUYecKoe BemecTBo». OO0 OTKPHITHH, MOJIYyYEHUU U 3HAYEHUU BHIOPAaHHOIO
XMMHYECKOIO BELIECTBA.

Konukypc yuenuueckux npoexkmoe (IlocBsiieH n3y4eHHIO XUMHIECKUX PEAKIIH)

IIpakTnyeckune padoTnl

1) Ilpaktuyeckas pabora Nel. 3HakOMCTBO ¢ JlabopaTopHbIM 00OpymoBanueM. IIpaBuia
TexHuku Oe3omacHoctu. ['abpuensu O.C. «Xumusi. BBomubiit kypc. 7 kimace»: ydueOHOe
nocobue 11t o01eoOpazoBaTeNnbHBIX YupexaeHuid. — M.: [Ipoda, 2010, ctp.14.

2) IlpakTtuueckas pabora No2. HalGmromeHust 3a ropsiieil cBedoil. YCTpoicTBO M paboTa
criuptoBku. ['abpuensn O.C. «Xumus. BBoanslil kype. 7 kimace»: yueOHoe mocoOue Juist
obmeoOpa3oBarenbHBIX yupexaenuid. — M.: [Ipoda, 2010, cTp.

3) IlpakTtuueckas pabota Ne3. IlpuroroBiieHHe pacTBOpa C 3aJaHHOW MAacCOBOW oJei
pactBopéHHoro BemecTBa. ['abpuensn O.C. «Xumusi. BBoguslit kype. 7 kiace»: yueOHOe
nmocobue 1 001eodpazoBaTeNbHbIX yupexaenuit. — M.: JIpoda, 2010, ctp.77.



4)

[IpakTuyeckas pabora Ned4. BripamuBaHue KpUCTAUIOB COJIM (JIOMALTHHM SKCIEPUMEHT).
labpuensa O.C. «Xumus. BBomgublii Kypc. 7 Kimace»: ydeOHOe Tmocobwe st
o01eodpazoBaTenbHBIX Yupexaenuit. — M.: JIpoda, 2010, cTp.

5) Ilpaktuueckass padora Ne5. Ouuctka noBapeHHo#t comu. ['abpuensa O.C. «Xumus.
BBoauslii kypce. 7 kiace»: ydeOHoe rmocoOue ajsi o0nieo0pa3oBaTeabHbIX YUPESKICHUH. —
M.: Ipoda, 2010, cTp.96.

6) Ilpaktuueckas pabora Ne6. WM3ydenuwe mporiecca KOppO3HHM Keine3a  (JOMAallHui
IKCIIEPUMEHT). «XuMHsA. BBomHbI Kypc. 7 Kiaccy»: ydeOHOe Tmocodume it
o01eobpazoBaTeNbHBIX Yupexaenuid. — M.: JIpoda, 2010, cTp.

TemaTH4YecKo€e MIAHUPOBAHUE N0 XUMHH, 7 KJIACC,
(1 yac B Hege10, Beero 35 yacos) YMK O.C. I'aOpuessina
KoaunvecTBo yacoB
Ne Tema paspena ITo nmporpamme Ilo padoueii K.p. ILp.
0. C. nporpamme
I'abpuensina
1 XuMmus B UEHTpE 11 11 - IT/p Nel,
€CTECTBO3HAHUS. I1/p Ne2
2 | Maremaruka B XUMHH. 9 9 K/p Nel IT/p Ne3
3 SABnenus, 11 11 K/p Ne2 [1/p Ne4,
MIPOUCXOISTINE C IT/p Ne5,
BELLIECTBAMMU. IT/p Ne6
4 Pacckasbl mo xumuu. 3 4 - -
Hroro: 34 35 K/p-2 I/p-6




KanennapHo-reMaTtuveckoe niiaHupPOBaHue
NponeaeBTHYECKOro Kypca «Xumus. BBoaHbIi Kypc. 7 Kiaace»
O. C. I'adpueasin, U. I'. Octpoymos un A. K. Axs1e0uHUH
(1 yac B HeJe/110 B TeueHHe 1oAa, 35 yacon)

Ne Tema ypoka Broaumeble onopubie xumuieckue nousitus u | [lpakrnyeckue n OoopynoBanue Jlomainee 3aganue Hara
ypo npeacrasjenus. ®opmMupoBanue KOHTPOJIbHbIE PadoTHI,
Ka CIeIHATbHBIX HABBIKOB JIa0opaTopHbIEe ONbBITHI

I'IABA I. XUMHUSI B IHEHTPE ECTECTBO3HAHMUS (11 yacos)

1 Hucmpyxmaoic EctecTBO3HaHME — KOMMIEKC Hayk o npupone: | J. Komnexknus pasHbix [Tpobupxm, 06pa3uel §1. 02.09
no Th. ¢u3uKn, XUMAA, OUOJIOTHH U TeoTpad . MIPEIMETOB, UITH BEIIIECTB IS CocTaBHTh IPOCTON
XuMUsI KaK 4acTh €CTeCT- [NomoxuTenpHOE U OTPULIATEITEHOE (hoTorpaduii mpeaAMeTOB HCCIIeIOBaHUS (HPU3UI. wraH § 1
BO3HaHWA. [IpenmMeT xumun BO3ICHCTBUE YEIIOBEKA HA TIPUPOLTY. W3 QMIOMUAHUS IS CBOWCTB

[Ipenmer xumuu. Tena u Bemecta. CBoicTBa WUTIOCTpaLMU UIAEU
BEIIECTB KaK X WHIUBHIYyaJIbHbIC IPU3HAKH. «CBOWCTBa —
CaolicTBa BeLIECTB KaK OCHOBA MX IIPUMEHEHHUSI | MPUMEHEHHE)

2 HabnroneHue 1 3KCIEPUMEHT HabnroeHue kak OCHOBHOW METOJI IO3HAHUS . YuebHoe CHu4KH, CIIUPTOBKA, § 2. 09.09
KaK METOABI U3Y4YEHUS OKPY’KaIOIIEero MUpa. Y CIOBUS IPOBEACHUS o0opynoBaHue, cyxoe roproyee IToaroToBka K MpaxT.
€CTECTBO3HAHMS U XUMHH HaOmoneHus. ['umnoresa kak mpenoioxKeHue, HCIIOJIb3YEMOE Ha ypOKax pabote Ne 1 (c. 14).

00BSICHAIOIIEE WK TIPEACcKa3bIBAIOIIee TIPOTe- (hm3ukH, ONOIOTHH, Hapucosats 3HaKWH,
KaHHE HaOIII0JaeMOT0 SIBIICHUA. DKCICPUMEHT. | Teorpaduu u XUMUH. 0003Havaromye MpaBuiia
JlabopaTopus. DKCIepUMEHT JTa00PAaTOPHEIH H J3. Hayunoe TEXHUKH 0€30I1acHOCTH
noMamrHui. CriocoOb! PUKCHPOBAHUS HaOJFO/ICHUE U €TO TIPH BBITTOJTHCHUH
pe3ynpTaToB dKkcnepuMenTa. CTpoeHne onmcanue. M3ydeHue XUMHYECKUX OITBITOB
IUTAMEHH CBEYH, CYXOTO TOPIOYETr0, CIIUPTOBKK | CTPOCHUS IDIAMEHU

3 MNucrpykrax IIpaBuia TexHuku OezomacHocTH pu pabore B | IlpakTuueckas ITpobupxwu, K0yI0H!, Oc¢opMuTh 0THET O 16.09
mo Th. XUMHUYecKoM kabuHete. JlabopaTopHoe padora Ne 1. BOPOHKH, IIWJIMHAPEL, CTyn | pabdoTe.

IL.P. Ne 1. 3nakomcTBO ¢ Ja- 000pyZ0BaHKe: YCTPOMCTBO, HA3HAUCHUE, Ka C TIECTUKOM, [ToaroroBka k
OGopaTopHBIM 000PYIOBaHUEM. TIpUEMBI OOpaIeHus dbapdopoBas gamnika s MPaKTHUYECKOMN
IIpaBuna TexHuKU BBINIAPUBAHHUS paboteNe2

0€30IacHOCTH




HHucTpykTax Habmonenue. YcTpoHCTBO CHMPTOBKH U IpakTuyeckasn CrupToBKa, CIIMIKH, IMoaroroBka no xmamos | 23.09
no Th. IpaBuiIa 0OpaIIeHNs C HarpeBaTeIbHBIMU padora Ne 2. JIy4u-Ka, CTEKJIIHHAA o temaM: «M3 ucropun
I1.P.Ne2 npudopamu TpyOKa, dhapdoponas n300peTeH.
Habmonenne 3a ropsiueii ce- IIaCTHHA 3NIEKTPOOPHOIA
4oi. YCTpoWCTBO U padoTa MalluHb, «McTopus
CIMPTOBKH. MOSIBJICHUS TTI00yCca»
MonenmupoBaHue Mopenu xak abCTparupoBaHHBIE KOITHI . Dnextpodopras mammaa| [100yc, KapTa, MyISDKA § 3. 30.10
n3y4aeMbIX 00BEKTOB U IporeccoB. Monenu B JICHCTBUH. OpraHoB M CHCTEM OPraHoB | BBIy4HTb CHMBOJIBI €
B ¢m3uKe. DneKTpodopHAs MAIINHA KaK I'eorpadudeckue Moneny | pacTeHUil, )KUBOTHBIX U HazpaHusAMH 10
abcTparupoBaHHAs MOJICIIb MOJIHHH. (rno0Oyc, kapra). bro- YeII0BeKa, MOJICIN XMUMHYECKHX JIEMEHTOB
Mopnenu B 6uonorun. buonornueckue JIOTHYECKUE MOJIEIIH KPHUCTAJLUTHUCCKUX (H, C, N, O, Na, Mg, Al,
MyJISDKH. Mofieny B XUMUH: MaTepualibHbIe (MyJS>KM OpTaHOB M CUCTEM | PELIETOK, MOJICKYJI Si, P,S)
(Mozen aTOMOB, MOJICKYJI, KDUCTAJIIOB, OpraHOB PacTEHHIH,
anmnapaToB M yCTAaHOBOK) U 3HAKOBEIE JKUBOTHBIX U UEJIO BeKa).
(XMMHUYECKHe 3HAKH, XUMHYECKUE (hOPMYIIbI Du3nuecKue U XUMHUUECKUE
U XMMUYECKHE YPABHEHN) MOJIEJIN aTOMOB, MOJIEKYT
BE-IIIECTB U MX KpHCTAl-
JMYECKUX PEIIEeTOK
XuMHUUYECKUE 3HAKH U POPMYIBI | XUMHUECKHUH IeMeHT. XMMH-9eCKHAe 3HAKH. J. HlapocTepxHeBble [TapocrepxHe-Bble §4. 07.10
Xumngeckue hopmyisl. FIx o0o3HaueHwMe, MO/IETI BOJIpI, yTJIe- MOJIETIM MOJIEKYJI BEIIeCTB, | JloMaIIHuii onbIT
MIPOM3HOLIEHNE U HHPOPMAIHNs, KOTOPYIO OHU KHCJIOTO ¥ CEPHHUCTOTO TUTACTHIINH, «zroToB- nenue
HecyT. Unaexcol n ko3 duruentsr. [Ipocteie 1 | Ta30B, MeTaHa. [ncxons MoJieNIeil MOJIEKYJ Be-
CJIOXKHBIE BEIIECTBa JO. UsroTtopiieHue IIECTB U3 TUIAC-TUIINHAY) .
MOJEIEN MOJIEKYJI Bblyu. cuMBOJIBI U
XUMHUYECKHUX BEIIECTB U3 Ha3BaH djeMeH- ToB (Fe,
[IJIACTUINHA Au, K, Ca, Cu, Hg, Pb,
Ag, CI, Cr, Zn)
Xumust 1 pu3uKa [ToHATHS «aTOMY, «MOJIEKYJIay», KAOHY. . O6pasiisl TBEPABIX MOJIETTH KPHCT. PEUIETOK, § 5. 14.10
OCHOBHBIE TIOJIOKEHUS AaTOMHO- BEILECTB KPUCTAJLIN- noprpetr M.B. JlomaiHuii onsIT
MoJleKyIsipHOro yueHus. Kpucrannueckoe 4ECKOI'0 CTPOCHHUS. JlomoHOCOBa, BoJ1a B «duddysus caxapa B

cocTosiHue BemecTa. Kpucramnudeckue
pemeTky TBepApIX BeuiecTB. Anddysns.
BpoyHoBCcKkoe nBUKEHUE

Monenu Kpuctanim-
YECKHX PEIIETOK.

J3. Pacnipoctpanenue
3amaxa OJI€KOJIOHa, JyXOB
WK 1€300paHTa
(mpornecc muddyzun).

CTakaHe, caxap,
NepMaHTaHaT KaJus,
(J1aKoH ¢ gyXaMu WK
JI€30/I0paHT

BoJie, «Iuddysus
NepMaHraHara Kajaus B
JKEeTIATUHE




HO. udpdysus caxapa B

Boze. Judpdysus nep-
MaHraHaTta Kajus B

JKeJTaTUHE
8 ArperaTHble ITonsTre 06 arperatHOM coctosiHuu Bemecta. | JI. Boma B Tpex [TmacTukoBas OyThLUIKA, § 6. 21.10
COCTOSTHHS I'azo00pa3Hsble, XKUIKHE U TBEPAbIC BEIIECTRA. arperaTHbIX COCTOSTHUSX. BECBI, PA3HOBECHI, JE], IToaroroska KpaTKUX
BEILECTB Kpucrannmueckue u aMmopHBIe TBEpABIC TBepable BemecTsa. BOJA CoO0OIeHnH 0 MUHe-
BemiecTBa. Ousndeckne u xumuueckue sBiueHus | 9. «[lepenmBanney panax. 3aganue 8(c. 41)
YTJIEKUCIIOTO Ta3a B CTaKaH
Ha ypaBHOBE- IICHHBIX
BECax.
JO. OmnsIT ¢ mycToit
3aKpBITON IJITACTUKOBOU
Oy TBUIKON
9 Xumus I'eonorudeckoe CTpoeHMe MIAHETHl 3eMJIS: . Komnekius MuHepa- Konnekus MunepanoB u §7. 28.10
u reorpadust SITPO, MaHTHS, JIHTOcepa. DIEMEHTHBIN COCTaB | JIOB (Ja3ypHT, KOPYHI, TOPHBIX MOPOJ, TOPIOUYUX Haiitu B ckazax
T'€OJIOTHIECKHUX COCTABHBIX YaCTEH IIaHETHI. XaJIbKOIHUPHT, (pIr00puT, HCKOIAEMBIX, JTyTIa I1.I1.baxxoBa «Mana-
MuHepaiisl ¥ TOpHBIE Topoabl. MarMaTtudeckue | ranut). Kosmekims XHUTOBAS IIKATYJIKa» U
1 0CaJO4HbIC (OPTaHUIECKUE U TOPHBIX OPOJ (TPaHuT, «KameHHBII IBETOK»
HEOpraHHYECKHE, B TOM YHCIIE ¥ TOPIOYHE) pasnuuHble (OPMBI KaJlb OIIMCAaHNE MHHEPAJIOB
TIOPOJIBI IIUTa — MEJ, Mpamop,
n3BecTHIK). Komnexkums
TOPHOYMX UCKOIIaCMbIX
(HedTh, KAMEHHBIH YTOJb,
CJIaHIIBI, TOP).
JI. 3y4yenue rpanura c
TMOMOIIBIO YBEIINYH-
TEJILHOTO CTEKJIa
10 Xumust 1 6uonorust XUMUYECKUH COCTaB )KUBOU KIIETKU: J9.CruproBas CrupToBKa, CIIMYKHY, § 8. 11.11
HeopraHuyeckue (BoJia 1 MUHEpalIbHbIE COJIM) U | 3KCTPAKIHS XJI0poduiia CIHPT, TaOJIHIBI O Jlomamnauii oneIT
opranude-ckue(0esKu, KUPBI, YTIICBOIbI, U3 3eJICHBIX JINCTHEB CTPOEHMU KUBBIX KJIETOK, | «B3ammonelicTBue

BUTaMUHBI) BelecTBa. [IpocThie U CII0KHbBIE
BEIIECTBA, UX POJIb B XKU3HEESITEIBHOCTU
opranu3MoB. bronoruueckas posib BOJbI B
xuBoM Kierke. PorocuHTe3. Poib xnopodumia
B (hotocuuTe3e. bronornueckoe 3HaYeHNE KU~
poB, 6enKoB, dGUPHBIX Macen, YIIIEBOJIOB U
BUTaMHHOB JUIS KHU3HEICATEILHOCTH OPTaHU3-
MOB

pactenuii. KauectBeHHast
peakiust Ha OeJIoK.

JI. Onpenenenue
COJICpXKaHUS BOJIBI B
pactennn. OOHapyxe- HIE
3(UpHBIX Macel B
areNbCUHOBOM KOpKE.
OO6HapykeHHe Maciia B
CEeMEHax IOJICOJTHEYHHKA U

¢unbTpoBaNEH OyMmara,
ceMeHa MacIMYHBIX
KyJIbTYp, MyKa, BOJIA B
CTakaHe, MapJis, HoJ
CIIUPTOBBIN pacT BOp

a4CKOPOMHOBOM KHCIIOTHI
C MOJIOM (OTpefieNieHue
putamuHa C B
PA3IUYHBIX COKAaX)»




TPEIKOTO Opexa.
OO6HapyXeHHe KpaxMaia B
MIIEHUYHOUN MYKe.

JO. B3aumozeiicteue
acKOpOMHOBOM KHCIIOTHI C
nosoM (ompesieNicHre
ButamuHa C B pa3IMIHbBIX
COKax).

J. Tabnuna «KupotHast u
pacTuUTenbHAasl KICTKa)

11 KauecTBeHHBIE peakuy B [ToHATHE O KAaUECTBEHHBIX PEAKIUAX KaK O J9. KauecTBeHHas W3BecTkoBas Boja, §09. 18.11
XUMHA PeaKImsIX, BOCTIPUHIMAEMBIX peaxIys Ha KHCIOPO/. CTEKIJITHHAs TPYyOKa, JloMariHuit onbIT
OpPTaHOJICNTHYECCKH C TIOMOIIBIO 3peHus, ciiyxa, | KauecTBeHHas peakmust HA | 0Opa3Ibl MUIIEBBIX «O6HapyxeHHne
000HSHUS. AHATUTHICCKUH AP DeKT. YTICKUCIBIN Tas3. MIPOAYKTOB, BOJA, COMYKH, | Kpaxmala B IPOIYKTax
OmnpenensemMoe BeIECTBO U PEaKTUB Ha HETO. JI. IIponyBanue nydnHa, Tabmuna Opraiel | MATaHUS»
B03M0OXXHOCTh U3MEHEHHS HX POJIM Ha BBIJIBIXaEMOTO BO3/lyXa YyBCTB
MIPOTUBOIIOI0XKHYIO. gyepe3 U3BECTKOBYIO BOIY.
O6Hapy>xeHue
W3BECTKOBOM BOJIbI CpeU
Pa3IMYHBIX BELIECTB.
0. ObHapyxeHHe
Kpaxmalia B IpOJyKTax
MTUTAHUS
I'aaBa |l. MATEMATUKA B XUMMUHU (9 yacos)
12 OTHOCHUTENbHBIE OTHocuUTENbHAs aTOMHAsI Macca HJIEMEHTA. I. LIxana obvexmos I[ICXD3, anroput™ §10. 25.11
aTOMHas ¥ MOJICKYJISIpHAs MonexymsipHas Macca. OnpenencHue (3aMOK — uenogex, BBIYHCIICHUS Macc
MacChI OTHOCHTEIIEHOW aTOMHON MaCChl XHMHUYECKHAX yenosek — A010K0, 010K0
aneMeHTOoB 110 Tabnune . Y. Menneneesa. — eyceHuya, 2ycenuya —
HaxoaeHre 0THOCUTENbHON MOJIEKYJIIPHOM ameba, ameba — Oenox,
MacChI 10 OpMYJie BEIIECTBA KaK CYMMBI oenox — JIHK, /[HK —
OTHOCHTENBHBIX aTOMHBIX MACC, COCTABIIIIOIINX | MOIeK)Id 800bl, MOLEK)Id
BEIECTBO XUMHYECKHUX DJIEMEHTOB 6800bl — AMOM 8000p00aA)
13 MaccoBas 107151 3JIEeMEHTa B [TonaTHe 0 MaccoBOii 107Ie XUMHIECKOTO AITOPUTM BBIYUCIICHHS §11. 02.12

CJIO)KHOM BCIICCTBE

anemenTa (W) B CJI0)KHOM BEIIECTBE U €€ pacyer
o (opmyJie BemecTsa.

MAacCOBOM JOJIX dJIEMEHTAa

BOIPOCHI 4, 5 (c. 65)




14 YucTele BEIECTBA U CMECH IMonsTre o uncrom BemecTse U 0 cmecu. Cmecn | . Komneknwms pasnuansix | Kosutekiws pa3auaHbIX §12. 09.12
ra3oo0pa3Hble (BO3AYX, IPUPOIHBIHN ra3), )KHUI- | BHAOB MpaMopa W M3JIEIHH | BHIOB BEUIECTB, CMECE, W3ydenue cocraBa
kue (HeTh) ¥ TBepAbIe (TOPHBIE TOPO/IBI, (nnu uUTrCTpauii CMC KYJMHApHBIX CMECEH 110
kynuHapasie cmecu 1 CMC). n3znennit) u3 Hero. Cmech ITUKETKaM
CmMecu roMOT'eHHBIE U TeTepOTeHHbIC PEYHOTO U CaXapHOTo
necka. Koyuekuust Hedtn
1 HE(TENPOIYKTOB.
Kosnexnust ObITOBBIX
cMmecel (KyIMHApHBIX
cmeceit, CMC, mam
IyHeW, HAIUTKOB U JIp.)
15 OOBeMHas 1ouist ra3a B CMECH INonsTre 06 o6bemMHOMN moTIE (P) J. Inarpamma cocraBa Anroputm pemenns 3amad, | § 13. 16.12
KOMITOHCHTA Tra30BOH CMECH. aTMOc(epHOTO BO3IyXa. JarpaMMBbl Cocrasnenne
CocraB BO31lyxa U IIPUPOTHOTO JuarpamMma cocraBa JarpaMM: COCTaB
raza. Pacuer o0beMa KOMIIOHEHTa MPUPOJTHOTO Tra3a BIIBIXaEMOT0 U
ra3oBOM CMECH MO €ro 00beMHON BBIJIBIXaEMOT'0 BO3yXa
JioJie ¥ Ha000pOT
16 Hnempyxmaoic IMousiTre 0 MaccoBO# Joite BemecTa (W) B AITOPUTM BBIYHCIICHHS § 14. 23.12
no Thb. MaccoBas nons pactBope. PacTBOpuTENb U pacTBOPEHHOE MaccoBoi nonu Beulectsa | [loaroroBka k
BEILIECTBA B PACTBOpPE BelecTBo. Pacyer Macchl pacTBOPEHHOTO npakTHYecKoi padore No
BEII[ECTBA 10 Macce pacTBOpPa U MacCOBOIl J1oJie 3 (c.77)
PacTBOPEHHOTO
BEIIIECTBA U APYTHE PACUETHI C HCIIOIb-
30BaHUEM ITHX IOHATHH
17 Unempyrxmaoic I[pakTuyeckasn IIIaTens, KOIObI, BECHL, PacuetHble 3agauu ¢ 13.01
no Th. padora Ne 3. Pa3HOBECHI, CTaKaH, MEPH. | MCIOJIb30BAHUEM
[IpaktHueckas padora IWJIMHAP, COJIb, caxap, TIOHSTHUS «MACCOBast
Ne 3. IlpurotoBieHue pacTBopa BOJA, JIOJISL »
C 3aJJaHHOM MacCOBOH J0Jel
pPacTBOPEHHOTO BEIIECTBA
18 MaccoBas 101 IpuMecei [ToHsITHE O YNCTOM BEIIECTBE U MPUMECH. . Komnexust Komnnexkmus Munepanst u § 15. 20.01

MaccoBas 101 MpuUMecCH (1>) B 00pasiie
UCXO0JHOTO BeniecTBa. OCHOBHOE BEILIECTRBO.
Pacuer Macchl OCHOBHOTO BEIIECTBA [0 Macce
BEIIIECTBA, COJICPIKAIIETO ONPEACICHHYIO
MACCOBYIO JIOJO TIPUMEceH, U Apyrue
MOJIU(HUKAIIMOHHEIC PACUYETHI C
HCTIOJIb30BaHUEM ITHX MMOHITUH

«MuHepabl ¥ FOpH.
TIOPOJIBDY.

J0. N3yuenue coctaBa
HEKOTOPBIX OBITOBBIX 1
(hapmareBTHIECKUX
Npenaparos,
COJIepIKaIIIX
OTIpeIeTICHHYIO JIOJIFO
NpUMeceH, 1Mo UX 3THU-
KETKaM

TOPH. MOPO/IbI, ITUKETKU
OT OBITOBBIX U
(apMareBTHy. IpenapaToB

N3yuenue cocraBa
HEKOTOPBIX OBITOBBIX U
(hapmaneBTHYECKUX Tpe-
1aparoB MO 3TUKETKaM




19 Pemenne 3ana4 n ynpaxHeHUI 3agaHus Ha KapTOYKax [MonroroBka k kKoHTpOIB- | 27.01
1o TeMe «MaTemaTHka B HoM pabote Ne 1 o Teme
XUMHUN «MaTemaTrka B XUMHH»

20 KonrponbHas padora Ne 1 o WupuBuayansHele 3a0aHUs 03.02
TeMe «MaremMaTuka B XUMUI Kontpoasnas Ha KapTOYKaxX

paGora Ne 1
IJIABA 1ll. SIBJEHUS, MIPOUCXOJMAIIUE C BEHLIECTBAMMU (11 yacoB)

21 Pasnenenue cmeceit. CriocoOBbI pa3/ielieHus: CMeceil 1 OYMCTKa HD. Ilpoceusanue cmecu Bopna, macio, myka, caxap, | §16 10.02
1. CriocoObI pa3neseHus BemecTB. HekoTopelie nmpocteiiiie cnocoOsl MYKU U CaxapHo2o necka. CUTO, BOPOHKA (c. 83—385). lomamauii
cMmeceit paszieNieHusi CMecei: IIpocerBaHme, OT- Pazoenenue cmecu nopowr- | nenutenbHas, CTaKaHbl, omnsiT «Pa3eneHue

CTanBaHUE, ICKAHTALMS U JP. Ka cepbl U JHCeNe3Hblx MIECOK, Cepa, )KeIe3HbIe CMECH CyXOT0 MOJIOKA U
onunok. Pa3nereHre cMecH | OTIIKH PEYHOTO TIECKay.
MIOPOILIKA CEPBI U IIECKA. Ipakrnueckas padora
Pa3pnenenne cMecu BOABI U Ne 4. BripamuBanue
pacTUTENFHOTO Macya ¢ KPHUCTAJUIOB COJH (H0-
TTOMOIIBIO ICTTUTEIEHON MAIITHUH SKCIIEPUMEHT)
BOPOHKH.
Llenmpugyeuposanue.
JO. Paznenenue cMecu
CYXOT'0 MOJIOKa U PEYHOTO
recka.

22 2. GunbTpoBaHUE dunbpTpoBaHue B Jaboparopuu, OBITY U Ha 3. Qunvmposanue [Tecok, Boaa, puiasTp, §16 17.02

npousBojicTBe. [loHsATHE O hUIBTpaTe

Pa3nenenue cMecu BoAbI U
pedHOro necka.

. ©unetp MoTTa.
Boponka broxnepa. Ycra-
HOBKa JUTS (DMIIETPOBAHUS
TIOJT BAKYYMOM.
PecrmupaTopHbIe MacKu 1
MapJICBbIC MOBSI3KH.

JI. H32omoenenue
00bIYHO20 U CKIA0YATNO20
Gdunompos uz purompo
8AILHOU OyMacu uiu
oymasicHou cangemxu.
HO. Hzeomoenenue
Mapesvix NOBA30K KaAK
cpedcmea

MapJisi, HOXKHUIIbI, HUT-KH,
cangerkn OyMaxxHbIe,
pecmnupaTop, IpoTHBOra3

(c. 86—87). Uzrorose-
HUE MapJIeBO MOBA3KU.
[Ipennoxute x04
skcriepumenTa «Ot-
cTavBaHUE B3BECH T10-
POILKA [Tl YUCTKH MO~
CyIIbl U €€ JACKaHTaLMsI.
ITonroroBka J0oKJIag0B
«/cTopust BO3HUKHOBE-
HUS IIPOTHUBOTasay,
«H.JI. 3eauHCKHit»




UHOUBUOYATLHOU 3aUUmbl
8 nepuoo snudemuu
epunna.

OTcranBaHKe B3BECH
MOPOILKA JUIsl YUCTKU
MIOCYZbI B BOJIE U €€
JIeKaHTalus

23 3. AncopOuus [NonsTue 06 agcopOIMKU U aACcOpOCHTAX. 3. Aocopbyuonnvie YT0JIb aKTHUBHUPOBAHHBIH, §16(c.87 — 89). lomam- | 24.02
AKTHBHPOBAHHBIN YTOJIb KaK BaKHEHIIIHI ceolicmeda P-p NENCH-KOJIBI, HHH OIBIT «AncopOouus
aJICOPOCHT, €ro UCIOJIb30BaHKE B OBITY, HA AKMUBUPOBAHHO20 Y2l KyKYPY3HbIC MaOYKH, AKTHBUPOBAHHBIM YTJIEM
MPOM3BOJICTBE U B BOGHHOM Jene. YcrpoiictBo | M. [IpotuBoras u ero OJICKOJIOH, POTHBOTra3 KpacsIIuX BEelecTB
MPOTHUBOra3a YCTPOMCTRBO. TMETICU- KOJIBI».

JO. Ancopbuus akTH- «AncopOuus
BUPOBAHHBIM yIJIEM Kpacs- KyKYPY3HBIMH aJ04Ka-
X BEIIECTB METNCH- MU [apOB Maxy4ux
KoJIbl. AncopOrust BEIIECTB
KyKYPY3HBIMH TaJI04YKaMH

1apoOB NaXy4uX BEUIECTB

24 Juctumnsimst JIMCTUILISIIMS KaK MPOIIECC BBIICICHHS 9. Ionyuenue Y4eOHbII TUCTUILIATOP, §17. 02.03
BEILECTBA U3 )KUJIKOU CMECH. JqucTiuinpoBanHoit Boasl | Komnexkuwms Hedts u Hed- | JlomaiHuii onbIT
JlucTHiMpoBaHHas Bojia M 00JIacTH ee C MOMOIIBIO TEMPOAYKTbI, TAOIHULIBI «O4nCcTKa BOJIBI)
npuMeHeHus. Kprcraum3saiys Wi Belnapu- naboparopHoii ycraHoBku | [lepepaboTka HeTH
BaHue. Kpucraumsanus v BelIapUBaHUE B JUTS TIEPETOHKH
nabopaTopuH (KpUCTaILIH3aTOPHI U papdopo- Kuakocted. Pa3nenenne
BbI€ YAIIIKH JUIsl BBIITAPUBAHHS) U IPUPO/IC. CMECH [IepMaHraHaTa u
IMeperonka e . HerenpoaykTsl. JIIXpOMATa KaJus
DpaknuoHHAs IePErOHKA XKHUJIKOTO BO3AyXa crocooom

KPHCTAJUTU3ALIUH.
. Komnexuus «Hedtb u
HeTenpoayKThI».
Karanuszatop.
JHO. Ouucmra 6001
25 OO0cyxaeHne pe3yIbTaToB Otansl BRIPANIMBAHUS KPUCTAIIIOB COJIH. IMoaroroska k npaktuue- | 09.03

HpakTHYecKoi padboTsl Ne 4 «

BeIpamuyBanue KpUCTaIIoB
COJIM» (IOMAITHUH OIBIT)

CKOif pabote Ne 5.
OuucTKa NOBapeHHOU
comu (c. 96)




26 HUncmpykmaoic IIpakTHyeckas CrakaHbl, BOPOH Ka, IIpakTHyeckas padora | 16.03
no 1h. padora Ne S. ¢mIBTp, J1a6. ITATHB, Ne 6.
[Ipaktryeckas padbora CcoJIb, 1ecoK, dapdop. Wzyuenue mpornecca
Ne 5 «OuncTka noBapeHHOU Yalka, BOAa, CTEKJI. KOPPO3HH Kene3a
COJIN» najoy4ka (moManIHuii OMkIT)
27 XHUMHAYECKUE PEAKIIUH. ITonsTHE 0 XUMUYECKON pEaKLUU KaK . YcrpoiictBo PacTBOpBI KUCIOTHIL, §18. 30.03
YcnoBus mpoTekaHus U IIpoliecce MPEeBpallleHus OJJHUX BEILIECTB B KHCJIOTHOTO U3BECTKOBOM BOJIBI, JloManiHuit onsIT
HpeKpaleHus Jpyrue. YCIoBHs TEUSHHs U MPeKpaleHUs OTHETYIIUTES. MpaMop, Xkele3o, cepa, «M3roroBnexue
XUMHYECKUX XMMHUYECKHUX PEaKIUH. J3. «BynkaH Ha cTone». acOecTup. ceTka, CaMOJIeIbHOT'O OTHETY-
peakuuit BsaumonetictBue IINUTENS »
JKEJIE3HBIX OIUIIOK H
HOpOLIKA CEPHI NIPH Ha-
rpeBanui. [lonydeHne
YTIEKHCIIOro rasa
B3aUMOJECHCTBUEM
MpamMopa C KUCIOTOU U
oOHapyKeHUe ero ¢
MIOMOIBIO U3BECTKOBOMI
Bonl. KaTtanmutuueckoe
pa3iokeHue MepoKkcuIa
BOJIOpOAa (KaTaau3aTop-
Juokena Maprasmna V.
28 [Ipu3Haku XUMHUYECKUX [Mpu3Haku xumudeckux peaknuid. O6pazosanue | A3. [lonyuenue ocadka VYkcycHas Kuciora, coza, § 19. 06.04

peakuuit

ocaaKa, BEIACJIICHUE ra3a, IOoABJICHUEC 3allaxa,
HU3MCHC-HHUE 1IBE€TA, BBIICICHUEC NI
IIOTJIOICHHUE TCIIJIA.

2uopokcuoa meou (1)
peaxyueti 0OMeHa.
Bosronka noja.
Brigenenue raza m3
pacTBopa.

JI. Bzaumooeiicmeaue
VKCYCHOU KUCLOMbL €
nUmMbe8ol cooot
(eudpokapbonamom
nampus). Yoanenue namen
om pacmeopa uooa.
HO. Ilpucomoenenue
JUMOHAOA

npoOupkw, HoJ,
CIIUPTOBKA, CTEKJISTHHBIH
KYTIOJ, CIMYKH, CIIMPTOBKA

Homatnuit onsit «Ilpu-
TOTOBJICHHE JINMOHA/1a»




29 OOcy>xaeHne pe3yIbTaToB IIponecc koppo3uu xenesa. IMoarotoButs moxmans: Ha | 13.04
MpaKTHIecKoii paboTsr Ne 6 VYcn0Bus, BBI3bIBAIOIINE KOPPO3HIO JKEJe3a. TeMy «Bplnatomuecs
«V3y4yenue npouecca Koppo3un | Bpexa, HAHOCHMBIN IPOIIECCOM KOPPO3UU PYCCKHE YUEHBIE-XUMUKHU
xKeJie-3a» (JOMaIIHUH OIBIT) HApOJHOMY XO3SHCTBY. K KOH(EepeHIH

30 O000IIIeHNE U aKTyaTU3aIUs 3amaHus Ha KapTOUKax IMoaroroska k koutpoib- | 20.04
3HaHUil o Teme «SIBnexus, npo HOH pabote Ne2
UCXOMSIINE C BEIECTBAMI.

[ToaroroBka
K KOHTPOJIBHOH paboTe Ne2

31 KonTtpomsHas pabora Ne 2 mo Kontpoasnas WnauBuayanbuble 3aganust | [1oArOTOBUTE NPOEKTHI 27.04
TeMe «SIBIeHNs, IPOUCXOIAIINE padora Ne 2 Ha KapTo4yKax Ha TeMy «lccnenoBanus
C BEIL[ECTBAMM) XUMHUUECKHX PEaKLIHi»

I'JIABA IV. PACCKA3bI IO XUMHUMU (4 uaca)

32 YdyeHndeckas KOHPEPEHIU Bxiian, BHECEHHBIN PyCCKHMHU yYEHBIMH — IoptpeTs! yuensix M. B. (c. 111 -122) 04.05
«Bp1naroruecs: pycckue XMMHUKaMH B pa3BUTHE XuMud. JKu3Hb U JlomonocoBa, [ToAroToBUTH
YUCHBIC-X UMHKH. nesTenbHocTh M. B. JIomoHOCOBa, J .M. Menneneena, A.M. coobrienne «Moe JTro0H-

0 >KM3HU U 1EeATEeTLHOCTH . Y. Menneneesa, bytneposa u ap. MO€ XUMHUYECKOE

M. B. Jlomonocoga, JI. . A. M. bytnepoa BEIIIECTBOY.

Menpeneena, (O6 oTKpHITHH, TTO-

A. M. bytneposa Jy4YeHUH U 3HAUEHUHU
BBIOPAHHOTO XU-
MHUYECKOT0 BEIIECTBA)

33 Konkypc coobiieHuii yuamuxces | MHOroo0Opasue XUMUYECKUX BEIIECTB. Kuuru gns (c. 123 — 145) 11.05
«Moe modrMoe XUMUYECKOe JIOTIOJTHUTENIBHOTO YTCHUsI | 3aBEepILUUTh MPOSKTHI Ha
BelectBo». OO0 OTKPBITHH, 110- 10 XUMHMH, IIpe3eHTanmu o | temy «MccnenoBanus
Jy4EHUU ¥ 3HAYCHUH BbI- XHUMHYECKUX BEUIECTBAX XUMHYECKUX PEAKIIUI»

OpPaHHOTrO XUMHYECKOTO
BEIECTBA

34 Konkypc yueH4YecKIX MPOEKTOB, BrictaBka pador (c. 146 — 154) 18.05
TIOCBSIIIICHHBIH HCCIIEZIOBAHHSM B YUAIUXCSI
00J1aCTH XUMHUYECKHX PeaKInit

35 3akmodyenne. UTOru n3ydeHus 3amaHust XUMHAIECKOI 25.05

Kypca 3a roj. XuMuueckas
BUKTOPHHA

BUKTOPUHBI, KAPTOYKH,
JKCTOHBI, TPU3bI




Y4eOHO-MeTOAMYECKOEe U MAaTepPUAIBLHO-TeXHUYeCKOe o0ecnedeHne 00pa3oBaTe/ibHOTO
npouecca

OcHoBHas1 JiuTEeparypa:
e Tadpuensu O. C., Octpoymos WU. I'., Axne6unun A. K. «Xumus. BBoanslii kypc. 7 kimace»
.- yaeOHoe mocobue amns ygammumxcs. - M.: JIpoda, 2010 r.

e Tabpuensn O.C., Hlumapesa I'.A. Xumust: Meroaudeckoe mocooue K Mporne1eBTHIeCKOMY
Kypcy «Xumus. BBognsrii kypc. 7 kimacey. - M.: JIpoda, 2010 r. (mporpamma, TeMaTH4ecKoe
IUIAHUPOBAHUE, PEKOMEHIALNN ).

[ ]

JonosHUTeILHAS JUTEpaTypa:

1. AnukGepona JI. FO. 3anumarenbnas xumus: Kaura pist yyamuxcs, yuutene u poaureneit. —
M.: ACT-IIPECC, 1999.

2. Amux6epona JI. FO., Pykk H. C. Tlone3nas xumus: 3anaquu u ucropuu. — M.: JIpoda, 2005.

3. byneraeBa H. B. B Mupe k016, unu [TotomcTBO oHOTO My3bIps. // Xumus B mkoje. — 1997, —
Ne3., —c. 70 —72.

4.T'ypeuu A. E., Ucaes /1. A., [lonrak JI. C. ®uzuka. Xumus. 5—6 k1. Meroauueckoe nocooue.
— M.: JIpoda, 1995.

5. 3aropckuii B. B. Oruun notemnsie. DeiiepBepk: HcCTOpHs, Teopus, npaktuka. — M.: [llkomna
uM. A. H. Konmmoroposa «Camoo6pa3zoBanue», 2000.

6.3aHMMaTeNIbHBIC OMBITHl C BEIIECTBAMU BOKPYI HAc: WJUIIOCTPUPOBAHHOE IMOCOOHME IUif
ITKOJILHUKOB, M3y4JalolINX €CTeCTBO3HaHUE, XUMUI0, skonoruio/ABT. H. B. I'py3aesa, B. H. Jlas-
poBa, A. I'. Mypasses.- CII6.: Kpucmac, 2003.

7. Kamuu mupa. — M.: ABanTa+, 2001.

8. Kpayzep b., ®pumanti M. - Xumus. Jlabopatopusiii mpaktukym. — M.: Xumust, 1995.

9. Ky3nenona H. E., [llatanos M. A. O0y4eHune Ha OCHOBE MEKIIPEAMETHOW HHTET PAIIHH.

8—9 k. — M.: Benrana-I'pad, 2005.

10. Xumumst u obmiectBo: Iep. ¢ anrin. — M.: Mup, 1995.

11. Xumus. UWntepecusie ypoku: / ABt.-cocT. B. H. I'onosuep. — M.: HHDHAC, 2005.
12.lWrpemmiep I'. U., Tluuyruna I'. A. /lunaktudeckue Urpsl Npu 0Oy4eHHH XUMUHU. —

M.: [Ipoda, 2004.

13. B. A. Kpunman. Kaura juist 9TeHust 1o Heopranudeckoi xumuu:, M., [Ipocsemenne, 2003 T
14. Xumus B Tabnunax: A. E. Haconosa, M., [lpoda, 2004 r

15. Xumus B popmynax: B. I'. Uanos, O. H. I'eBa. JIpoda, 2004 r

16. 111 BonpocoB no xumuu s Beex: I1. benem, B. ITymnp, M., [Ipocsemenue, 1994 r

17. Yro mbl 3Haem o xumun?: 10. H. Kykymkun, M., Beiciias mkona, 1993 r

18. IlpoexTHas aedrenbHOCTb yu-cs. Xumus.: H. B. lHupmuna, Bonrorpan, Yuurens,2007

r

HNHTepHeT-pecypcebl:

http://him.1september.ru/ T'azera "Xumus" u caiit ast yaurens "S1 uny Ha ypok xumun"
http://www.openclass.ru/ caiit oopa3oBarenbHbIii OTKPBITHIN KITacc

http://pedsovet.su/ caiit ITeacoBet.py ( mpe3eHTanuu, pa3paboTKy. ..)
http://www.zavuch.info/ caiit 3aBy4.urdo

http://www.uroki.net/ Bce mist yuurens Ha caiite Y poKu.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHbIX mporpamm u npeseHraimii PycEny
http://ru.wikipedia.org/wiki/3arnaBHasi_cTpanuiia Bukumnenus Ha pyCCKOM SI3bIKE
http://window.edu.ru/ EmuHoe okno [{ocTym Kk 00pa3oBaTebHBIM pecypcam
http://festival.1september.ru/ dectuBans negaroruyeckux uaei «OTKPBITHIH YPOK»
http://www.uchportal.ru/ Yuurensckuii mopran

http://www.spishy.ru/referat kosekuus pedeparoB A ydamuxcs



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135

JlaGopaTopHoe o0opynoBaHue
- OBIIEE U BCIIOMOTI'ATEJIBHOE:
[IITatuB 1abOpaTOPHBIA XUMUICCKUH,
[TatuB 11 npoOUpok
HIumie! TUTENbHbIE
AnTedka MeIMIMHCKas
Jlocka Juist CymKku 1abopaToOpHON MOCY/AbI
Epim 1u1s MBITBSL IOCY/TBI
[lepuaTku pe3uHOBBIC
Becsbl yueOHbIe ¢ pa3HOBECAMU
KoMruiekT nocyisl ¥ MpUHAJIEKHOCTEH JIsi pabOThI ¢ MaJIbIMKM KOJIMYECTBAMH BEILIECTB
CrniuproBka nabopaTopHas

-HOCVY/IA:
BOpOHKI/I, KOJ'I6BI, 6I0peTKI/I, CTCKJIAHHBIC TPY6KI/I " IIAJIOYKH, CTAaKaHbl, CTYIIKU C IICCTUKAMU,
qalllKnu BBIHapI/ITeJIBHLIe

-XUMHNYECKHUE PEAKTUBbI U MATEPUAJIBI:

Mertasuibl 1 HEMETAJUTbI, OKCUBI METAJUIOB, TUAPOKCH/IBI, COJIM, KACIOTHI, UHIUKATOPHI, TOpOYast
YKUJKOCTB JJISI CIIUPTOBOK, OPraHMYECKUE BEIIECTBA — HEOOXO0IMMBIe Jis BhinmosiHeHus J1/9, JI/O u
I1/P

- OBBEKTbBI HATYPAJIBHBIE:
Komrekuuu mnnactMmace, BOJIOKOH, METaJUIOB M HX CIUIABOB, BHUJOB TOIUIMBA, KaydyKOB,
MUHEPAJIBbHBIX yI0OPEHHM, MUHEPAJIOB ¥ TOPHBIX IOPOJT

- TABJIMIBI:
[TopTpeThl y4E€HBIX-XUMUKOB
KoMruiekT Tabnuil 1eMOHCTPAIIMOHHBIX 0 XUMHUU.

Pe3yanaT1>1 H CUCTEeMA UX OLICHKHU

Kpurtepnu u HOpMbI OLleHKH 3HAHUI M YMEHMI yYammxcsi 10 XUuMHHU

1. OIIEHKA 3HAHMW YUAIIIUXCSA

Y4yuTeab A0JKeH YYUTHIBATH:

— MpaBWIBHOCTh U OCO3HAHHOCTb M3JIOKEHMSI COJIEP)KaHUS, TOJHOTY PACKPBITUS HOHSITHUH,
TOYHOCTh YIOTPEOJIEHHUS] HaAyYHBIX TEPMUHOB,;

— cTeneHb CPOPMUPOBAHHOCTH UHTEIJIEKTYaIbHBIX U 00IIey4eOHBIX YMEHUH;

— CaMOCTOSITENIbHOCTh OTBETA;

— pEUYeBYIO0 I'PaMOTHOCTH M JIOTHYECKYIO MOCJIEI0BATEIbHOCTh OTBETA.

Onenka yCTHOrO OTBeTa, NHUCbMEHHOH KOHTPOJBHON pPadoThl (3agaHHA €O CBOOOIHO
KOHCTPYMPYEeMbIM OTBETOM):

OTtMmeTtka «5» cTaBUTCS, €CIIM B OTBETE MPUCYTCTBYIOT BCE MOHATHUSA, COCTABIISAIOLINE CONEPIKAHNE
JaHHOW TeMbl (OCHOBHBIE 3aKOHBI U TEOPHUH XUMHHU, 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuii, o01IMe HayYHble IPUHLIUIBI IPOU3BOJICTBA HEOPTaHMUECKUX U OPraHUYECKHUX BEIECTB U
1p.), @ CTENIEHb UX PACKPBITHS COOTBETCTBYET YPOBHIO, KOTOPBIM MPEyCMOTPEH rOCyAapCTBEHHBIM
oOpa3zoBaTenbHBIM CTaHAapTOM. OTBET JEeMOHCTPUPYET OBJIAJCHUE YYaIlUMCS KIIOUEBBIMU
YMEHHUSIMH, OTBEYAIOIIMMH TpPeOOBAHMUSM CTaHJapTa K YPOBHIO IOJTOTOBKH BBITYCKHUKOB
(rpaMOTHOE BIAJCHUE XMMHMUYECKHM S3BIKOM, MHCIIOJIB30BAHME XMMHMUYECKONM HOMEHKIATYphl —
«TPUBHANBHON» WJIM MEXKIyHApOJIHOM, yMeHHe KiIaccu(UUIUPOBATh BEIIECTBA M PEaKIIHH,
TEPMUHOJIOTMYECKH TPaMOTHO XapaKTepu3oBaTh JI000M XMMHUYECKHH Tpolecc, OOBSICHSITH
00yCIIOBJICHHOCTh CBOMCTB M NMPUMEHEHHS BEIIECTB UX CTPOCHHEM M COCTaBOM, CYIIHOCTh U
3aKOHOMEPHOCTh IPOTEKaHUs M3YYEHHBIX BHJOB peakiuil). B oTBere Bo3MOXHas oaHa
HeCyIIeCTBEHHAas OIMOKa.




OrMeTrKka «4» CTaBUTCHA, €CIM B OTBETE NPHUCYTCTBYIOT BCE IOHATHUSA, COCTABIIAIOIIAE OCHOBY
COJZIEPKaHUs TEMBI, HO IPX UX PACKPBITHH JOIMYIIEHbl HETOYHOCTH, KOTOPBIE CBUAETEIBCTBYIOT O
HE/JIOCTAaTOYHOM YPOBHE OBJIAZICHUS OTACIbHBIMH KIIOYEBHIMH yMEHUSMH (OHIMOKU TIpH
OIIpPENICJICHUN  KJIACCU(PMKALMOHHBIX IPHU3HAKOB BEIECTB, HCIOJb30BAHUM HOMEHKJIATYpHI,
HallMCaHUM YPaBHEHUH XMMHUECKUX PEAKLUU U T.I1.).

OtmeTka «3» CTaBUTCS, €CJIM OTBET MOJIHBIN, HO IIPHU ATOM JIONYILIEHA CYLECTBEHHAs! OIINOKa UIIH
OTBET HEIOJHBIN, HECBSA3HBINA (OTCYTCTBYIOT HEKOTOpPbIC MOHATHUS, HEOOXOAUMBIE ISl PACKPBITHS
OCHOBHOTI'O COJIEP’KaHMsI TEMbI); B OTBETE MPOSIBIIAETCS HEIOCTaTOYHASI CUCTEMHOCTh 3HAHUH WIH
HEJIOCTATOYHBIN YPOBEHD BIAJACHUSA COOTBETCTBYIOIIMMH KIIOUEBBIMU YMEHUSMH.

OtmeTKka «2» CTaBUTCA, €CIM NPU OTBETE OOHAPY)KEHO HEMOHMMAHUE YYaIlUMCS OCHOBHOIO
coZiepKaHusl y4eOHOro MaTepHualia Uil JOMYIIEHBI CYIIECTBEHHbBIE OIIMOKH, KOTOPBIE YYalHics
HE MOJKET UCIIPAaBUTh IIPU HABOAAIIMX BOIIPOCAX YUUTEJIA.

2. OLIEHKA IMIPAKTUYECKUX YMEHUM YUAIIIUXCS

OuneHka yMeHUi#l peliaTh pacyeTHbIE 3a1a4N:

OTMeTKa «5»

B JIOTHYECKOM PACCYXKJICHUU U PEIICHUN HEeT OIIMOO0K, 3a7aua peiieHa palioHaIbHbIM CITIOCOOOM.
OtMeTKa «4»

B JIOTHYECKOM pACCYXJICHHUW U PEUICHHMH HET CYHIECTBEHHBIX OMIMOOK, HO 3aJaya peuieHa
HEPAIMOHAIBHBIM CIIOCOO0M HITH JIOMYIIEHO HEe 00Jiee IBYX HECYNICCTBCHHBIX OIIHOOK.

OtmeTKka «3»

B JIOTUYECKOM PaCCY>KJI€HUU HET CYIIECTBEHHBIX OMMUOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OInOKa B
MaTeMaTUYeCKHX pacyeTax.

OTMeTKa «2»

HUMEIOTCS CYIIECTBEHHBIC OIIMOKHU B JIOTHUECKOM PACCYKICHUH U PEIICHUU.

OHeHKa IKCIICPUMCHTAJIBbHBIX VMeHl/Iﬁ

OreHka CTaBUTCSI HA OCHOBAaHWUHW HAOIIOICHUS 32 YIAIIUMCS U TUICBbMEHHOTO OTYeTa 3a padoTy.
OTtMmeTKa «5»

paboTa BBIMTOJIHEHA TIOJTHOCTHIO U TIPABHIILHO, CJICJIAHBI PABUIIHHBIC HAOIIOICHNS W BHIBOJIBI;
SKCIIEPUMEHT TMPOBEACH IO IUIaHy C YYeTOM TEXHHMKH O€30MacHOCTH U MpaBWil paboOThl ¢
BEIIECTBAMH U 000PYI0BaHUEM;

MIPOSIBIICHBI OPTaHU3AIMOHHO-TPYIOBbIE YMEHHMsI (MOIIEPKUBAIOTCA YMCTOTa pabodyero Mecra H
MOPSJIOK Ha CTOJIe, IKOHOMHO HCITOJIB3YIOTCS PEAKTUBBI).

OtmeTKa «4»

paboTa BBITIONHEHA MPABWIBHO, CACIAHBI MPABHIbHBIC HAOTIOICHWS W BBIBOJBI, HO TPHU 3TOM
SKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WM JOMYIIEHbl HECYIIEeCTBEHHBbIE OMUOKH B paboTe ¢
BEIIECTBAMH U 000PYI0BAHHUEM.

OtmeTKka «3»

paboTa BBIITOJIHEHA IPABMIILHO HE MEHEe YeM HAIIOJIOBUHY WJIH JIOMYIICHA CYIIECTBEHHAS OINOKa
B XOJI¢ PKCIIEPUMEHTa, B 00BACHEHUHU, B OPOPMIICHUH PaOOThI, B COOMIOICHUHN TPAaBUI TEXHUKH
Oe3omacHOCTH MNpu paboTe ¢ BellecTBAMH U OOOpyJOBaHUEM, KOTOpas HCHpaBISETCS IO
TpeOOBaHUIO YUUTEIS.

OTMeTKa «2»

JOTyIeHbl Be (M Oosee) CyIIeCTBEHHBIC OIMMOKH B XOJI€ JKCIIEPUMEHTa, B OOBSCHEHUU, B
odopmiteHnH pabOThI, B COOFOICHUH TIPABHIT TEXHUKH 0€30ITaCHOCTH TIPH pabOoTe C BEMECTBAMH H
000pynOBaHUEM, KOTOPBIE YUAIIUHACS HE MOXKET UCIIPABUTH JIaXe M0 TPEOOBAHUIO YUUTETIS.

3. OHEHKA CAMOCTOSATEJIBHBIX ITMCHbMEHHBIX PABOT

B nucbMeHHBIX KOHTPOJbHBIX (TECTOBBIX) PA00TAX VUHTLIBACTCH TAKKE, KAKYVIO YaCTh
padoThLI BLINOJHUJ VUCHUK:
«2» - 0-49 % 3aganuii; «3» - 50-69% 3amanuii; «4» - 70-89% 3amanuit; «5» - 90-100% 3amanuii




KOHTPOJIbHO-U3MePUTEIbHbIC MATEPHUAJIBI 110
XUMHUH 7 KJ1ace

KonTpoabnas padora Ne 1 mo teme «MaremaTtuka B XMMHID)

1 BapuanT
1.PaccuuTaiiTe OTHOCUTEIBLHBIE MOJICKYJISIPHBIE MAcCChl BEIIECTB 110 UX (HOpMYyJIaMm:
Br,, H,0, CO,, H,SO,4, KOH, BaCl,. 3HaueHns OTHOCUTENIBHBIX aTOMHBIX MAacC
HariauTe o taobnuie .M. MenaeneeBa, OKpyrjiuTe ux J0 EIbIX YUCE.

2.PaccunTaiiTe MaccoBbI€ JOJIM JIEMEHTOB B BelllecTBax: a) yriaekuciaom raze COy;
0) cynmpdune xanwius CaS; B) HaTpueBoit cenutpe NaNOs; ) OKCHae aTFOMUHUS
Al 203.

3. PaccunTaiiTe MaccoBbI€ IOJIM KUCIOPOJia B BelllecTBax: a) yriaekuciom raze COy;

0) oxcune kanpiug CaO; B) HaTpueBoii cenutpe NaNOg; 1) okcuae altoMUHUS
Al,Os.

Konrpoabnasi padora Ne 1 mo teme «MaTteMaTuka B XUMHI»

2 BapuaHT
1.PaccuuTaiiTe OTHOCUTEILHBIE MOJICKYJISIPHBIE MAcCChl BEIIECTB MO UX (hopMyJiaMm:
Cly, Na,O, Ca0, H3PO,, LiOH, Znl,. 3HaueHus OTHOCUTEIBHBIX aTOMHBIX MacC
Haiiute no tabnuue JI.1.MeHneneeBa, OKpyIJIMTE UX JI0 LEIbIX YUCET.

2.PaccuunTaiiTe MaccoBbI€ J0JIU SJIEMEHTOB B BelllecTBaX: a) yrapHom raze CO; 0)
kapouze kanbius CaCy; B) kamuenoit cenmurpe KNO3s; ) okenne 6apus BaO.

3. PaccuunraiiTe MaccoBbI€ JI0JIM yIIepo/ia B BeliecTBax: a) yriaekuciom raze COy;
0)xapoune kaneius CaC; B) kapoonate kanbitusi CaCOgz; 1) yrapuom raze CO.

KontpoabHnas padora Ne2 mo reme «SIBiaenus, npoucxoasimme ¢ BeleCTBAMM»

Nel. Bam nasbl Tpu ciioBa, 00beIMHEHHBIX OOIIMM IpU3HAKOM. OIpeneauTe 3TOT MPU3HaK.
a) COMPUKOCHOBEHHE (BEIIECTB), HArPEBaHUE, KaTAJIN3aTOPBI.
0) neHTpudyrupoBanue, acopOons, KpUCTAIIU3ANS

No2. VkaxuTe npu3HaKi XUMHUECKUX PEaKIIHA:
a) MPUTOpaHue Macliia BO BpeMs IPUTOTOBICHUS THIIIH;
0) B3aUMO/ICICTBYE MTUIIEBOM COJIBI ¥ IUMOHHON KHUCTIOTHI

Ne3. 3anosnauTte nponycku:
a) B nbinecoce 3arpsA3HEHHBIN BO31yX OCBOOOXKIAETCS OT IBUIH ...
1) orctauBanuem 2) neperonkoi 3) ¢punbTpoBaHMeM 4) TUCTUIUIALUEH 5) MpocenBaHUEM



TaK KaK MOJIEKYJIbl BO3yXa M YaCTHULIbI IIbIJIM UMEIOT. . ..
1) pa3Hslii pazmep 2) pa3Hyl0 Maccy 3) pa3Hblil IBET

Ned. Paznenute nepedrcieHHbIC SBICHUS HA XUMUYECKHE U (PU3HUECKUE:

a) BOCIUIAMEHEHHUE CIIMYKH; 0) CBEUEHHUE 3JIEKTPOJIAMIIbL; B) IOTEMHEHUE CEPEOPSIHON JIOKKHY;
I')CKHCaHHE MOJIOKA; J1)UCIIapEeHUE BOJbI; €)HarpeBaHue MUHEPaIbHOM BOJbI; )K)IUIABICHHUE
CTEKJIa; 3)pKaBJICHHE XKeJle3a; W) 3aMep3aHue BOJbI

Ne5. Bam npeyiaraercst Tpu ciioBa. Mexay NepBbIM M BTOPBIM CYLIECTBYET ONpPEIEIEHHAs CBSI3b.
Haiinure ci10Bo, Tak ke CBA3aHHOE C TPETBUM.

a) Kpucrannuzanus — MeqHbIi Kyropoc; JAUCTHIUIALUSA - ?

0) Jlyuuna — kucnopon; ¢deHondraneus - ?

No6. Bam ganbl ueThipe cioBa. Tpu U3 HUX 00BbEeTUHEHBI OOIIMM MpHU3HAKOM. UeTBEPTOE K HUM HE
noaxonut. Haiimute ero u 00bsicHUTE, MOYEMY BBl BEIOpAIM KMEHHO 3TO CJIOBO.

a) bensun, Boja, KEpOCHH, COJISP.

0) I'a3, ocanok, TeroTa, BpeMs.



MyHuIIMNIaNbHOE aBTOHOMHOE 00111€00pa30BaTENbHOE YUPEKICHHE
«MoronTyiickas cpeanss oomeoOpazoBaTenbHas mkoja Nel umenu B.P.I'macko»

Paccmotpeno Ha 3aceganuu
KadeIpsl eCTECTBEHHO-
MaTEeMaTUYeCKUX JTUCHUTLIINH
[Tarmapon H./I.

ITpoToxom Nel

oT «31» aBrycra 2021 1.

«CornacoBaHo»

HAa Te/1arOrH4eCKOM COBETE
ITporoxosn Nel

oT «31» aBrycra 2021 1.

«Y TBEPKIAIO»
JIMpEeKTOp LIKOJIBL:
Humunkosa JI. /.
[Tpuxa3z Ne 112

ot «31» aBrycra 2021 .

PabGouas nporpamma no Xumuu

Knacc: 8

Cpox peanmuzaruu porpammbl: 2021-2022 yaeOHbIi ToA

Yuurens: [yrapxamnosa Jlapuma banposna

. Moroiity#, 2021 rop




IHosicHuTe/IbHAA 3aTIMCKA
Pabouas mporpamma cocraBieHa Ha OCHOBE (eepaJbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOIO
CTaH/1apTa OCHOBHOTO 0011ero 00pa3oBaHusl.
Peanuzanus nporpaMMbl o06ecrieunBacTcs HOPMATUBHBIMHM JOKYMEHTAMU:

6. @enepanbubiM 3akoHOM «O0 0oOpazoBanuu B Poccuiickoit @exeparun» ot 29.12.2012 1.,
Ne273.

7. ®epepanbHbiM [ OCyTapCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM CpEIHEro (TIOJHOTO)
obmiero 00pa3oBaHUs, YTBEP)KICHHBIM MpHKa3oM MUHUCTEpCTBA OOpa3oBaHUS U HAyKu
Poccuiickoit @enepanuu ot 17 mast 2012 . Ne 431;

8. Konuemnuuelt mpenogaBaHus Yy4eOHbIM mpeaMeToM «XuUMHS» B 00pa3oBaTeIbHBIX
opranm3anusx Poccmiickoit ®enepanuu, peamu3ylIIUX OCHOBHBIE 001eo0pa3oBareIbHbIC
MIpOrpaMMbl, YTBepKAeHHOW Ha 3acenanuu Komnernn MunuctepcrBa mpocsemienus Poccun ot
03.12.2019.

9. OOIT COO MAOY MCOIIINel umenu B. P. I'macko nirt. MororiTyii 3a0aiikaibCKoro Kpasi.

10. IIpukaszom MunucrepcrBa mnpocsemienuss PO or 20 mas 2020 roma Ne 254
«DenepanbHblil NEepeYeHb YUeOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM OOpa30BaHUS U HAYKH
Poccuiickoit denepaiiuu K UCIIOIB30BaHUIO B 00pa30BaTeIbHOM MPOIECCEN.

Y4eOHuK:

1. [a6puensa O.C. Xumus 8 kmacc: y4eb. s obmeoOpa3oBaTenbHbix oprarm3amnuii/O.C.
I'abpuensu. U.I'. Octpoymos, C.A.CnagkoB. — 3-e uza.-M.: [Ipocsemienne, 2021. — 175 c.
B ocHOBY Kypca M0JIOKEHBI CIISAYIONINE UICH:

° MarepuaibHOE TUHCTBO U B3aMMOCBSI3b OOBEKTOB U SBIICHUM ITPUPO/IBI;

° Benymas ponbs TeopeTHUECKUX 3HAHUN JIJIs1 OOBSICHEHUS U TPOTHO3UPOBAHMSI XUMUYECKUX
SIBJICHUM, OLIEHKH UX MPAKTUYECKOM 3HAYUMOCTH;

° B3auMOCBsI3b KAa4eCTBEHHOW M KOJWYECTBEHHOH CTOPOH XHUMHYECKUX OOBEKTOB
MaTepHaIbHOTO MUPA;

° Pa3BuTne XMMUYECKOW HAyKH M MPOU3BOACTBO XMMHUYECKHX BELIECTB M MATEPUAIIOB IS

YIOBJICTBOPEHUS HACYIITHBIX MOTPEOHOCTEH YeIIOBEKa U O0IIEeCTBA, PEIICHHUS III00IBHBIX MPOOIEM
COBPEMEHHOCTH;

L4 I'emeTnyeckas CBA3b MCKIY BCUICCTBAMMU.

OTU U pean3yroTCsl MyTeM JOCTUKEHUSI CISAYIOLINX LeJlei:

o @opMuUpOBaHUE y ydalIUXCs LENOCTHON €CTECTBEHHO-HAyYHOW KApTUHBI MUPA.

o Pa3BuTue mo3HaBaTeNbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH

ydaluxcs B IPOLECCe M3y4eHUs XMMHUYECKOM HayKM M €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUUYECKUH mporpecc; (GopMHUpPOBaHHE BaXKHEUIINX JIOTUYECKUX OTepalvii MbIIIUICHUS (aHaIN3,
CHHTE3, 000011IeHNE, KOHKPETU3ALM U Jp.) B IpoIlecce MO3HAHUS CUCTEMbI BaKHEHITNX MOHATH,
3aKOHOB U TEOPHUH O COCTaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUHU XUMHUECKHUX BEIIECTB.

o Bocnuranue yOexJ1eHHOCTH B TOM, YTO IPUMEHEHHE MOJYYEHHBIX 3HAHUH U yMEHUH 1o
XUMHUH SIBJISIETCSI OOBEKTUBHOM HEOOXOAMMOCTBIO Ui Oe30macHOi paboThl C BEIIECTBaMU U
MaTepHuajaMH B OBITY U Ha IPOM3BOJICTBE.

. [IpoektTupoBaHne ¥  peaju3anusi  BBIMYCKHUKAMH  OCHOBHOM  IIKOJIBI  JIMYHOM
o0pa30BaTeNbHON TPACKTOPHUH.
. OBnaneHue KJIFOYEBBIMU KOMIIETEHLIUSIMH : yueOHO-T03HABATEIbHBIMH,

MH(OPMAIIMOHHBIMU, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMH.
Mecto npeamera B yueoHom miiane MAOY «Moroiityiickas COL Nel umenn B.P.I'1acko»

CornacHo yTBEpKICHHOMY Y4eOHOMY IJIaHy IIKOJIBI Ha H3y4eHHE Kypca XUMUU OTBEICHO
2 yaca B HEJIIT0, T03TOMY pabodas mporpamMma pa3zpadorana Ha 70 yueOHBIX YacOB B T'OJI.



[Inanupyemble pe3y/ibTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

Pabouas mporpamma o0ecrieynBaeT JOCTHXKEHHE CIEAYIOUINX PE3yJIbTaTOB U3yUCHHS
XHMHH B 8 Kj1acce:
JUYHOCTHBIE:
* B [ICHHOCTHO-OPUEHTAIIMOHHOM c(pepe — YyBCTBO FOPIOCTH 32 POCCUICKYIO XUMHUYECKYIO HAYKY,
TYMaHU3M, OTHOILIEHUE K TPY1Y, LIeJIEYCTPEMIIEHHOCTb;
* (¢dopMHpOBaHHE IIEHHOCTH 3J0POBOr0 M Oe3omacHOro oOpa3a J>KHW3HH; YCBOCHHE TPaBHII
I/IHI[I/IBI/II[yaJIbHOI‘O U KOJIUICKTUBHOI'O 6630HaCHOI‘0 IIOBCACHUA B qpe3BanﬁHHx CI/ITyaLII/ISIX,
YIPOKAIOUIUX KU3HU U 37I0POBBIO JIFOICH;

* B TPyIOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JAajbHEMIIel 00pa3oBaTeNbHOM
TPaeKTOPUU;
* B IO3HABATCIILHON (KOTHUTUBHOW, MHTEICKTYyallbHOH) cepe — yMEHHE YIpaBIsTh CBOCH

[M03HABATEJIbHON JI€ATEIBbHOCTBIO.

* (bopmHpoBaHNE OCHOB SKOJIOTHYECKON KYJIbTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBILUICHHSI, PA3BUTUE OIBITA SKOJOTUYECKH OPUEHTHUPOBAHHOW pPeQIIeKCHUBHO-
OLIEHOYHOM M IPAKTUYECKOM JEATEIIbHOCTH B dKU3HEHHBIX CUTYalUsX;

MeTanpeaMeTHbIe:

* YMEHHE CaMOCTOSITEIIbHO OINPEACNIATh IEIH CBOEr0 00y4YeHHUs, CTaBUTh U (POPMYJIMPOBATH JIJIs
ceOs HOBBIE 3a/lauM B y4u€0e W MMO3HABATEIbHOU JEATEIBHOCTH, Pa3BUBATh MOTHUBBI U UHTEPECHI
CBOEH MMO3HABATEIbHOM AEATEIbHOCTH;

* YMEHHE CAMOCTOSITEIBHO IJIaHUPOBATH MYTU JOCTHXKEHUS LEJEH, B TOM YKCIIe albTEPHATUBHBIE,
OCO3HAaHHO BEIOMpaTh HambOosee 3PPEKTUBHBIC CIIOCOOBI PEIIeHUs YICOHBIX M MO3HABATCIbHBIX
3a/1a4;

* YMEHUE COOTHOCHUThH CBOU JAEHUCTBUS C IUIAHUPYEMBIMU PE3YIbTATaMH, OCYLIECTBIIATh KOHTPOJIb
CBOCH JESITeNbHOCTU B TMpOIlecce AOCTIKEHUS pPe3yibTara, ONpenessaTh CIOCOObl ACHCTBUI B
paMKax MpeJyIo’KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICHCTBHS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTyaluen;

* YMEHHUE OIICHUBATH MPABUIILHOCTH BBIMIOJHEHUS YUeOHOM 3a/1a4, COOCTBEHHbBIE BO3MOKHOCTH €€
peuieHus;

* BJIQJICHUE OCHOBAMH CaMOKOHTPOJIS, CAMOOLIEHKH, NPUHATHS PEUIEHWA M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yUeOHOM U MO3HABATEIHHON JAESTENbHOCTH;

* yMEHHE ONpeaeNsaTh TMOHSATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATh AaHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHMS W KPUTEPHH A Kiaccuukaimm,
YCTAHABIWBATh  MPUYUHHO-CIECJACTBEHHBIE  CBSI3M, CTPOUTH  JIOTMYECKOE  PACCYKICHHE,
YMO3aKJII0UeHNe (MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIENaTh BBIBOIBI,

* YMEHHUE CO3/1aBaTh, IPUMEHATHh U MPE0OPa30BBIBATh 3HAKA M CHMBOJIBI, MOJIETTH U CXEMBI IS
pelieHrs yueOHbIX U MO3HABATENbHBIX 33/1a4;

* YMEHHE OPTaHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JICSITEIHHOCTh C YUUTETIEM U
CBEPCTHHKAMH; paboTaTh WHIUBUAYAIBHO U B TPYIIIE: HAXOIUTh OOIee pelIeHne U pa3peliaTh
KOH(UIUKTBI HA OCHOBE COTJIACOBAHUS TO3UIMA H yuéra HHTEpecoB; (OPMYIUPOBATH,
apryMeHTUPOBaTh U OTCTauBaTh CBOE MHEHHUE;

* YMEHHE OCO3HAHHO UCMOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 33/1a4€ii KOMMYHHUKAIIUU
JUIS BBIPDQKEHHUS CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEH; MIAHMPOBAHMS M PETYJISAIUH CBOECH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW U MMCbMEHHOM PEYbI0, MOHOJOTHYECKOW KOHTEKCTHOM PEUblo;

* (opMupoBaHHE U PA3BUTHE KOMIIETEHTHOCTH B O0JIACTH HWCIOJB30BaHUS HH(POPMAIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHU;

* (dopMupoBaHWE U pa3BUTHE OHKOJOTMUYECKOTO MBIIIJICHUS, YMEHHE MPHUMEHSTh €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM MTPaKTUKE U MPOPECCHOHATBHON OpUEHTAIUH.
npeAMeTHbIE:

1.B no3naBarensHOM cdhepe:

* JaBaThb ONpPEACJICHUS H3YUYCHHBIX MOHATUN: «XMUMHYECKUN SJIEMEHT», «aTOM», «UOHY,
«MOJIEKYJIa», <«IIPOCThle U CIIOXHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYEcKass Qopmysan,



«OTHOCHUTEJbHAs aTOMHAs Macca», «OTHOCHUTENbHAs MOJIEKYJSpHAas Macca», «BaJEHTHOCTbY,
«CTETEHb OKHUCIEHMS», «KPUCTAIIIMUYECKas pELIETKa», «OKCHIbI», «KHUCIOTBI», «OCHOBAHUA,
«conmy, «aM(pOTEepHOCTbY, «MHIUKATOPY, «IIEPUOJUUYESCKUN 3aKOH», «IIepHOJHUYECKas TaOiIuLay,
«U30TONBI»Y, «XUMHUYECKash CBS3b», (QIEKTPOOTPULATEIBHOCTbY, «XHMHUYECKas pPEaKLusi»,
«XUMHUYECKOE ypaBHEHHUE», «TEHETHYECKas CBSI3b», «OKHUCIIEHUE», «BOCCTAHOBIICHUEY,
«QIEKTPOIUTUYECKAS JUCCOLMALIUAY, KCKOPOCTh XMMUYECKON peaKum»;

¢ OIMMCaTh JEMOHCTPALMOHHLIC 1 CAMOCTOATCIIBHO IMTPOBCACHHBIC XUMHUYCCKUC SKCIICPUMCHTEI,

* ONMCHIBATh U Pa3IMyaTh U3YUYEHHbIE KJIACCHl HEOPraHUUYECKUX COSAMHEHUM, IPOCThIE U CII0XKHBIE
BELIECTBA, XUMUYECKHE PEaKLIUU;

* KJIJaCCU(PULIMPOBATh U3YYE€HHbIE OOBEKTHI U SBJICHHUS;

¢ ACJIaTh BBIBOJbI U YMO3AKIIFOYCHUS U3 Ha6JIIOI[eHI/H>'I, N3YUCHHBIX XUMHWYCCKUX SaKOHOMCpHOCTeﬁ,
IIPOrHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BELECTB 10 AHAJIOTUH CO CBOICTBAMU M3yUYEHHBIX;

* CTPYKTYpUPOBaTh M3yYCHHBIH MaTepUal U XUMHUYECKYI0 HH(OPMAIHIO, TTOIYYCHHYIO U3 IPYTHX
HCTOYHUKOB;

* MOJIEIIUPOBAaTh CTPOEHHE aTOMOB JIEMEHTOB |-3 MepHOJ0B, CTPOEHHUE MPOCTHIX MOJEKYJ; 2.B
LIEHHOCTHO — OPHEHTAL[MIOHHOH cdepe:

* aHAIM3MPOBATh M OLEHHUBATh MOCIEACTBUS JUISL OKpYXKamomed cpenbl OBITOBOW U
IIPOM3BO/ICTBEHHOMH JIeATEILHOCTH YeJIOBEeKa, CBA3aHHOMU ¢ repepaboTKoi BelecTs; 3. B TpyaoBoii
chepe:

* IPOBOJIUTh XUMHUECKUH 3KcriepuMeHT; 4. B cdepe 6e30nmacHOCTH KU3HEEATETbHOCTH:

¢ OKa3bIBaTh ICPBYHO IIOMOIINb IHIpPHU OTPABJICHUAX, OXKOrax M APYrux TpaBMax, CBA3AHHBIX C
BEIIECTBAMH U J1a0OPaTOPHBIM 000PYJOBaHUEM.

BocbMHKJIACCHUK HAYYMTCH:

* OIIUCHIBATh CBOMCTBA TBEPABIX, KUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIICNASL UX CYLIECTBEHHbIE
IIpU3HAKY;

* XapaKkTepu3oBaThb BeELIECTBA [0 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABJIMBAThb
MPUYUHHOCJIICACTBCHHBIC CBA3U MCIKAY JAHHBIMU XapPAKTCPUCTUKAMHU BCIICCTBA,

* PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IOHATHH «@TOM», «MOJIEKYJa», «XMUMUYECKUN
AJIEMEHT», «IIPOCTOE BELIECTBOY», «CJI0XHOE BELIECTBOY», «BAJECHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO
CHCTEMY XMMUU;

* M300pakaTh COCTAB IMPOCTEUIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKHX (POPMYNT M CYIIHOCTh
XUMHUYECKHUX PEAKIUH C TIOMOIIBI0 XUMUYECKUX YPABHEHU;

¢ BBIYHCIIATE OTHOCUTCIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MAaCChbl BCUICCTB, 4 TAKXKC MACCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUSAX /ISl OLEHKH X NPAKTUYECKON 3HAUUMOCTH;

* CpaBHHUBATH 11O COCTAaBYy OKCHJIbI, OCHOBAHUS, KUCJIOTBI, COJIU;

* KJITacCU(PUIMPOBATH OKCHJIbI U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUUECKOH TOCY1011;

* IPOBOJIUTH HECIIOKHBIE XUMUUECKUE OMBITH U HAOII0A€HNUS 32 H3MEHEHUSIMU CBOMCTB BEIIIECTB B
mpolecce WX MpeBpalleHuil; coOitonaTh NpaBUia TEXHUKU O€30MacHOCTH NpPU IPOBEICHUU
HaOJIOCHUH U OIBITOB;

® pa3in4yaTrb SKCIHCPUMCHTAJIIBHO KHCJIOTBI M HIéJ'IOLII/I, MMOJIB3YACh HWHAHUKATOpaMHu, OCO3HAaBaTb
HE00XO0AUMOCTh COOJIIOJIEHHs Mep O€30IaCHOCTH IIPU OOPAIEHNH C KMCIOTaMHU U ILeJI0YaMHu.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menneneena;

* ONUCHIBATh M XapaKTEepPH30BaTh TaOIMUHYIO (OpPMY NEPUOTUYECKOM CHCTEMBI XUMHUYECKUX
AJIEMEHTOB; * XapaKTepU30BaTh COCTaB aTOMHBIX SJEp M pacHpeesIeHue Yncia AJIEKTPOHOB IO
JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX IEMEHTOB MaJIbIX IIEPUOI0B IEPUOINIECKON CHCTEMBI,
a TAKXC Kajlud W KaJbLuA; © pa3jindaTb BUABI XUMHYECKON CBS3H: HOHHYIO, KOBAJICHTHYIO
MOJIIPHYIO, KOBAJIEHTHYIO HEMOJISPHYIO U METAJIMYECKYIO;

* M300paXkaTh AJIEKTPOHHO-MOHHBIC (DOPMYJIBI BEIIECTB, OOPA30BAHHBIX XMUMHYECKUMHU CBS3SIMU
pa3HOro BUAA;

* BBEISIBJIATH 3aBUCHMOCTE CBOMCTB BCIICCTB OT CTPOCHHUA UX KPUCTATITIUUCCKHUX peIHéTOKZ HOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMUECKHUX;



* XapaKTepHU30BaTh XUMUYECKHE DJIEMEHTHI U UX COEIMHEHUSI Ha OCHOBE MOJIOXKEHHS 3JIEMEHTOB B
MEPUOINYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapakTEepU30BaThb HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYCHHUE IEPUOJMYECKOr0 3aKOHA U
MEepUOINYECKOM cucTeMbl XuMU4eckux 3aeMenToB J[. . Menaeneena;

* OOBSICHATH CYTh XMMHUYECKHX IPOILECCOB M HX NPHUHIUIUATHHOE OTIUYHE OT (PU3UUYCCKUX; ®
Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIUM;

* YCTAaHABIMBATH MPUHAUICKHOCTh XUMUYECKON PEaKIMK K ONPEACIEHHOMY THITY 10 OJHOMY U3
KJIacCU(UKALIMOHHBIX PU3HAKOB:

1) mo uuciny M cocTaBy HUCXOAHBIX BEUIECTB U IPOJYKTOB PEAKIMM (pEaKLHUU COEAUHEHMS,
pasNoKeHUs, 3aMeIeHUs 1 0OMeHa);

2) 10 BBIACIICHUIO WM MOTJIONICHUIO TEIIOTHI (PEaKIuu SK30TEPMUUYECKHUE U SHTOTEPMUUYECKHE);
3) MO U3MEHEHUIO CTENEHEH OKHUCIIEHUS XUMHYECKHX JJIEMEHTOB (peaklUU OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIC);

4) mo o6paTUMOCTH TIporiecca (peakiuu 00paTUMbIE B HEOOPaTHUMBIE);

* COCTaBJISATh YPAaBHEHUS 3JIEKTPOIUTHUECKON JTUCCOLMALUN KUCIIOT, LIEJI0YEH, COJEH; MOJIHbIE U
COKpalIéHHbIE  WOHHBIE  ypaBHEHHUS  peakuuii  oOMeHa; ypaBHEHHUS  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN;

* IPOrHO3UPOBATh MPOAYKTHl XUMHUYECKHUX peakluil mo popmynam/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OTIPEIeNIATh UCXOIHBIE BEIIECTBA MO (hopMyIamM/Ha3BaHHUSIM MTPOAYKTOB PEAKIIHH;

* COCTaBJSITh YPaBHEHMsI PEAKIMil, COOTBETCTBYIOIIUX MOCIEAOBATEIHLHOCTH («IIETIOUKE))
MPEBPAIICHUI HEOPTaHUYECKUX BEIIECTB PA3TUUYHBIX KIJIACCOB;

* BBISIBJIATH B IPOIIECCE IKCIIEPUMEHTA MPU3HAKU, CBUJETEILCTBYIOIINE O IPOTEKAHUHU XUMUYECKON
peaKkiuy;

* IPUTOTOBIIATH PACTBOPHI C OMPEIETIEHHON MacCOBOI J10JIel PaCTBOPEHHOTO BEIIECTBA;

* OINpEAEIATh XapaKTep CPeAbl BOAHBIX PACTBOPOB KUCIOT U ILEIOYEH MO U3MEHEHUIO OKpPacKu
WUHMKATOPOB;

* IPOBOJIUTHh KAUE€CTBEHHBIC PEAKIIMH, MOJTBEPKIAIOIINE HATMYNE B BOJHBIX PACTBOPAX BEIIECTB
OTJICIbHBIX HOHOB

* ONpeneNsTh MNPUHALJICKHOCTh HEOPraHUYECKHX BEIIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJLJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIPEAEINATh BAJICHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIIATH (POPMYIIBI HEOPTAHWYECKUX COCAMHEHHM MO BAJIEHTHOCTSIM U CTEMEHSM OKHCIICHUS
AJIEMEHTOB, a TAKXKe 3apsilaM HOHOB, YKa3aHHBIM B TaOIHUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUs (PU3NUECKUX U XMMHUECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaJJIOB 1 HEMETAJUIOB) M UX BBICIITUX OKCHUJIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO U TPETHETO
MIEPHUOJIOB;

* Ha3bIBaTh OOIIME XMMHYECKHUE CBONCTBA, XapaKTEpPHBIC NJisi TPYII OKCHJAOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3blBaTh OOIIME XUMHYECKHE CBOMICTBa, XapakTepHble s KaXJ0ro M3 KJIaccoB
HEOPraHUYECKHUX BEILECTB: KUCIOT, OCHOBaHUH, COJIEH;

* MPUBOAHUTH TMPUMEPHI PEAKIUN, MOATBEPHKIAIONINX XHUMHYECKHE CBOMCTBA HEOPTaHUYECKUX
BEILIECTB: OKCHIOB, KUCJIOT, OCHOBAHUI U COJIEH;

* ONpeAensiTh BEUIECTBO-OKUCIMTEIb U  BELIECTBO-BOCCTAHOBUTENb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKILIUSIX;

* COCTaBJSITh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM OanaHc (I W3YYEHHBIX pEaKIHil) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* POBOJINTH JIA0OPATOPHBIE OTBITHI, TOATBEPHKIAFOIINE XUMUIECKIE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKHUX BEILECTB;

BocbMHKIIACCHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

* 2PAMOMHO 0OPAWAMBCA C EUJECMBAMU 8 NOBCEOHEBHOU IHCUZHUL,



* 0CO3HABAMb HE0OXOOUMOCb COONOEHUS. NPABUL IKON02UHECKU 0e30NACH020 NOBe0eHUs 6
OKpydicaroweli NpUpooOHoll cpeoe;

* NOHUMAMb CMBICT U HEOOXOOUMOCTb COONI0OeHUs NPEONUCAHULL, NPEeONA2AeMbIX 8 UHCIMPYKYUSIX
10 UCNONIL30BAHUIO JIEKAPCME, CPe0Cma ObImMo8ol XUMuu U op.,;

*  UCNONb308aMb  NPUOOPemEHHble — Kalouesble  KOMNEMEHMHOCMU  NPpU  8bINOJHEHUU
UCCIe008AMENbCKUX NPOEKMO8 NO U3VHEHUIO CBOUCME, CNOCob08 NONYHYEeHUs. U PACNO3HABAHUS
seuecmas,

* Pazsueamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHOAb3YSL CPeOCmEa YCMHOU U NUCbMEHHOU
KOMMYHUKQyuu npu pabome ¢ meKcmamu Y4eOHUKa u OONOIHUMENbHOU JIUmepamypotl,
CIPABOUHbIMU MAOIUYAMY, NPOSAGISAMb 20MOSHOCMb K VBANCEHUIO UHOU MOYKU 3PeHUst npu
00cyaHcOeHUU pe3yTbMAamos GblNOJHEHHOU padbomul;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUIECMBAX U XUMUYECKUX NPOYECcax, KPUumuvecKku
OMHOCUMbCSL K NCEeBOOHAYYHOU UHGOpMayuu, Hed0OPOCO8eCmMHOU peKiame, Kacaoueucs
UCNONIL30BAHUS PAZTUYHBIX EUJECNE.

* 0CO3HABAMb 3HAUEHUE MeOPeMmuUYecKUxX 3HaAHUL 0I5l NPAKMUYEeCKOl 0esimelbHOCMU Yel08eKd,

* ONUCHLIBAMb U3VHEHHbIE 0OBLEKMbl KAK CUCIEMbl, NPUMEHSISL IO2UKY CUCTEMHO20 AHAU3A,

* NPUMEHSMb 3HAHUSL O 3AKOHOMEPHOCHIAX NePUOOULECKOU CUCTNeMbl XUMUYECKUX DNeMeHmMO8 Ol
00bACHEHUsL U NPEOBUOCHUSL CBOUCME KOHKDPEMHBIX 8eUleCE;

* pazeusamsv UHGOPMAYUOHHYIO KOMIEMEHMHOCMb NOCPeOCMBOM YelyOienus 3HaHUL 00 ucmopuu
CMAHOBIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NePUOOULECKO20 3AKOHA KAK 00OHO20 U3
BANCHEIUUUX 3AKOHO8 NPUPOObL, A MAKICE O COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEXHUKU.

* cocmasnsimvb  MONEKYISPHble U NOJHbIE UOHHbIE VPAGHEHUsI NO COKPAUEHHbIM UOHHbIM
VPABHEHUSIM,

* NpuUBOOUMb NpUMepbl PearKyuil, NOOMBEEPACOAIOUUX CYUJeCMBOBAHUE B3AUMOCEAZU MENHCOY
OCHOBHBLIMU KIACCAMU HEOP2AHUYECKUX BeUieCB;

* NPOCHO3UPOBAMb Pe3VIbMAmMbl 8030€UCMEUs. PA3IUYHBIX (PAKMOPOE HA USMEHEHUe CKOpOCmu
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb PE3YIbMAMbL 6030€UCMBUSL PATUUHBIX (PAKMOPO8 HA CMEUWEHUE XUMUYECKO2O0
pasHosecusl.

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8EUeCm8 HA OCHOBE UX COCMABA U CIMPOCHUsL,

* IPOCHO3UPOBAMb CNOCOOHOCMb 8eUecnéd NPOSIBIAMb OKUCTUMENbHbIe U 80CCIAHOBUMENbHbLE
CBOUCMBA € YUEMOM CmeneHell OKUCIEHUsL JIeMEHMO8, 6X00SUUX 68 €20 COCMAS;

* BbIABIAMD CYUIECMBOBAHUE 2EHEMUYECKOU B3AUMOCES3U MeHCOY BeeCm8amu 8 psoy: npocmoe
8ewecmso — OKCUO — 2UOPOKCUO — COJlb;

* 0pPeaHU308b16AMb, NPOBOOUMb VHUEHUYECKUe NPOEKmbl N0 UCCAeO08AHUI0 CEOUCME Geujecms,
UMEIOUWUX B8ANCHOE NPAKMUYECKOE 3HAYEHUE.

Conep:xanue y4eOHOro nmpeamera.

Paznen 1. [lepBonavyanbHbie Xumuieckne nouaTus (20 yacon)

Tena u BemectBa. CBoiicTBa BeLIECTB. OTaJOHHbIE (PU3MUECKUE CBOWMCTBA BEIIECTB.
Matepuana u marepuanoBefeHue. Poiab XUMHUM B JKU3HM COBPEMEHHOro obiecTBa. OTHOIIEHHE
o01IecTBa K XUMHH: XeMOpHIUsA 1 XxeMopoOus.

Meroasl wu3yuenuss xumuu. HaOmiomenue. DxcnepuMeHnt. MopaenupoBanue. Moaenu
MaTEepUaJIbHbIE U 3HAKOBBIE NI CUMBOJIbHBIE.

l'azer. Xwmakoctu. Teepasle BemecTBa. B3anMHbIE Iepexonbl MeEXIy arperaTHbIMH
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnuManus) U aecyOonuMariusi, KOHACHCAIMs U UCIapeHue,
KpUCTAJJIN3alus U TIaBJICHHE.

dusnyeckue sBaeHUs. YncTele BEIIECTBA M CMECH. |'OMOreHHBIE M T€TEPOr€HHBIE CMECH.
Cmecu razoobpasHbie, xujukue, TBepasie. CrmocoObl pa3ieneHus cMeced: TeperoHka Wiu
JTUCTUUISAIMS, OTCTauBaHHe, (PUIBTPOBAHUE, KPUCTAJUIM3ALMS, BBIIApUBaHUE. XpomMaTorpadus.
[Ipumenenue 3TUX criocoO0B B 1a00paTOPHOI MpaKTHUKE, Ha MPOU3BOJCTBE U B OBITY.



XHUMHUYECKHUE AIEMEHThI. ATOM U MOJIEKYJIbI. [IpOoCThI€ U CIOKHBIE BEIIECTBA. AJIJTIOTPONUS Ha
npuMepe kuciaopoaa. OCHOBHBIE MTOJIOKEHUS aTOMHO-MOJIEKYJIsipHOro yueHus. Monel. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOCHUSL.

3HaKku (CUMBOJIBI) XUMHUYECKUX 3J1eMEHTOB. IHpopMalusi, KOTOPYIO HECYT 3HAKH XUMHUYECKUX
9JIEMEHTOB. OTHUMOJIOTMS HA3BaHMW HEKOTOPBIX XHMMHyeckux aiemeHtroB. [ICXD J.U.
MeHeneeBa: KOPOTKONEPUOIHBIN U ITMHHONEPUOAHBIN BapuaHThl. [lepronbl u rpynmnsl. ['maBHas
u no0ouHas noArpynnsl. OTHOCUTENIbHAsA aTOMHAs Macca.

Xumunyeckue popmynsl. Munekcsl u koagdunuenTsl. OTHOCUTENbHAS MOJEKYJISpHAs Macca.
MaccoBast 10Ji1 XMMHYECKOTO OJJIEeMEHTa B coenuHeHHH. HHbopmanus, KOTOpYyIO HeECyT
XUMHYECKHEe (HOPMYIIbI.

Banentaocts. CTpyKTypHBIE (DOPMYIIBI. XUMUYECKUE FJIEMEHTHI C TIOCTOSTHHOM U IIEPEMEHHON
BaJICHTHOCTHIO. BBIBOJ (opMyIbl coeluHEHUs MO BaleHTHOCTH. OmnpeneneHue BaJIeHTHOCTH
XHUMHYECKOT0 3JIeMeHTa 1o (opmyse BeulectBa. CocTaBieHrne Ha3BaHUH COCTMHEHUH, COCTOSIINX
13 IByX XMMHYECKHUX 3JIEMEHTOB, 10 BAJICHTHOCTU. 3aKOH MOCTOSHCTBA COCTaBa BELECTB.

Xumuueckue peakuuu. PeareHTsl  NpoaykTsl peakuuu. [Ipu3HaKu XUMUYECKUX DPEAKLUN.
VYcenoBuss uX TOpoTEKaHWsT MW OpeKpalleHus. Peakuuu ropeHus. OK30TEpMHUYECKHE U
SHJOTEPMHUUYECKUE PEAKIUU.

3aKOH COXpaHEHWs MacChl BelIEeCTB. XUMHUYECKUE ypaBHEHHs. COCTAaBICHHE XMMHYECKHX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Krnaccudukanus XMMHYECKUX PEaKIHid M0 COCTaBy U YHCIY PEareHTOB U MPOAYKTOB. THIIbI
XUMHUYECKUX peakluil. Peakuuu coequnenus, pa3ioxeHus, ooMeHa, 3amelenus. Karanuzarops! u
KaTaJlus.

JdemoHcTpanmu.

Komnnekunu MarepuanoB v U3AEIUNA U3 HUX.

Monenu, ucronb3yeMble Ha ypokax (hu3uKu, Onosoruu u reorpaduu.
OObeMHbIE U HIApPOCTEPKHEBBIE MOJIEIH HEKOTOPHIX XMMHUECKHUX BEIIECTB.
Mopenn KpUCTAIIIMYECKUX PEIIETOK.

Cobupanue npudopa Jj1si MOTYUYESHUsI Ta30B U MPOBEPKA €ro Ha TePMETHYHOCTb.
Bosronka cyxoro nibja, ioja uin HagTajluHa.

ArperatHble COCTOSIHHSI BOJIBI.

Paznenenne nByx HECMEMIMBAIOIIUXCA JKUIKOCTEN C TOMOIIBIO ACIUTEIBHON
BOPOHKH.

YcTaHoBKa 17151 QUIBTPOBAHUS U €ro padoTa.

e VYcraHOBKA /IS BBIIAPUBAHUS U €0 padboTa.

Pa3znenenue kpacsuiero BemiectBa ¢oMacTepa ¢ IOMOIIbI0 OyMakHOMN
xpomMarorpadumu.

Mogenu aquIoTpONHbBIX MOAU(UKALINK YTIepoia U Cephbl.

[TopTpetsr 1.4 bepuenunyca u JI.11. Menneneena.

Koporkonepuoanstii 1 jymmHHONEpuoAnbii Bapuantel [ICXD JI.M. Menneneesa.
KoHcTpynpoBaHue mapocTepKHEBBIX MOJEIEH.

Arnmapar Kunna.

Paznosxenue 6uxpomara aMMOHUSI.

B3anMozeincTere CONsIHOW KUCIIOTHI C IIMHKOM.

[Tonyuyenue ruapokcuaa Mmeau (2) v ero pa3ioKeHne Mpu HarpeBaHUH.

JlaGopaTopHble ONBITHI.

1. Os3HakomIIeHHE C KOJUIEKIIUEH TaO0OpaTOPHON TTOCY/IBI.
[TpoBepka mpubopa AJis MOTyUYEHUs Ta30B Ha TEPMETUIHOCTD.
[IpuroroBneHne reTepOreHHON CMECH IMOPOIIIKOB CEPHI M JKeJIe3a U UX Pa3felICHHE.
B3aumopeiicTBue pacTBOPOB XJIOpUIa HATPHS U HUTpATa cepedpa.
[Tonyuenue rugpokcuia Menu (2) u ero B3auMOJEHCTBUE C CEPHON KHUCIOTOM.
B3anmoneiictBre pactBopa colbl ¢ KUCIOTOM.

ook owm



7. IIpoBepka 3aKOHa COXpPAHEHUS MACCHI BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS IET0UYH
U KUCIIOTBI.

8. PaznoxeHue nepokcuia BOAOPOAa C IMOMOIIbIO OKCHIa MapraHua (4).

9. 3amerieHue xene3oM MeIU B MEHOM KyIopoce.

IpakTuyeckue padoThl.
1. 3makoMmcTBO C JlabopaTOpHBIM 000pyAoBaHuEeM. [IpaBuiia TEXHUKH OE30TTACHOCTH TTPU
pabote B kabuHeTe XuMuH. HekoTopsie BUabI padoT.
2. AHanu3 MoYBHI.

Pasjen 2. BaxkHeiime npeacraBuTe/ M Heoprannieckux Bemects. KosimuectBeHHbIe
OTHoIleHHusI B xumuu. (18 yacoB)

Cocras Bo3ayxa. [Tonsite 06 00eMHOI 10JIe KOMIIOHEHTA MPUPOTHOM ra30BOM CMECH —
Bo3ayxa. Pacder o0bemMa KOMIIOHEHTA ra30BOM CMECH T10 €r0 00BEMHOM J0J1€ M HA00O0POT.

Kucnopon. O30mn. [Tonyuenue kucnopona. Cobupanue u pacro3HaBaHUE KACIOPOIa.
XHUMHYECKHE CBOMCTBA KMCIIOPO/Ia: B3aUMOJICHCTBUE C METAINIAMU, HEMETAJUTAMH M CIIOKHBIMH
BemtectBamu. [Ipumenenne kuciaopoaa. KpyroBopot kuciaopojaa B nmpupoe.

Oxcunpl. Ob6pazoBanue Ha3BaHUM OKCHIOB 10 uX popmyrnam. CocraBienue Gopmy
OKCHJIOB 110 Ha3BaHUsIM. [IpeacTaBuTenu OKCUIOB: BO/A, YIJIEKUCIIBIN Ta3, HETalIeHas U3BeCTh.

Bogopon B npupoje. dusznueckne 1 XUMHUYECKHE CBOMCTBA BOAOPO/A, €T0 MOIyYeHHE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u kinaccudukarusa. Maruouropsl. Tabnuia pactBopumoctu. CossiHas
Y CepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conm, X cocTaB M Ha3BaHHs. PacTBOpuMOCTh cosieit B Boje. [IpeacTaBuTesu conei: Xaopug
HaTpus, KapOoHaT HaTpus, pocdar KaabIus.

[TocTostnuas ABoraapo. KonmudectBo BemectBa. Monb. MossipHas macca. KpaTHbie
€AMHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MIJIJTUMOJIb M KUJIOMOJIb, MIJTUMOJISIPHAS U
KHJIOMOJISIPHASI MacChl BEILIECTB.

PacueTs! ¢ ucnoab30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MACCay,
«IOCTOSTHHAsE ABOTaPO».

3akoH ABoraapo. Mossipablii 00beM ra3000pa3HbIxX BemecTB. OTHOCUTENBHAS TUIOTHOCTh
OJIHOTO ra3a Mo-Apyromy.

Kpatnbie e quHUITBI U3MEPEHUS KOJIMYECTBA BEIIECTBA —MUJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN
00BEMBI Ta30B.

PacueTs! ¢ ucnoab30BaHNEM MOHSITHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «YUCIO ABOTAIPOY».

I'uapocdepa. KpyrosopoT Bojabl B ipupojie. PU3nYecKre U XUMUYECKUE CBOMCTBA BOJIBI:
B3aUMO/ICHICTBUE C OKCUAAMHU.

OcHoBanus, ux coctaB. PacTBopuMocTh OCHOBaHUH B BOJIe. MI3MeHEHHE OKpacKu
WHJMKATOPOB B 1IeNI0YHOU cpeae. [IpeacraBureny mienodeit: rTuIpoKCUIbl HaTpuUsl, Kanus U
KaJIbIIHSI.

PactBoputens u pactBopenHoe BemiectBo. PactBopel. PactBopenue. ['mapatel. Maccoast
JI0JIS1 PACTBOPEHHOTO BEIIECTBA. PacyeTsl, CBA3aHHBIE C UCTIOIB30BAHUEM TOHSTHS) MacCcoBast
J10JI1 pACTBOPEHHOTO BELIECTBAY.

JdemMoHcTpanuu.
e [lomydeHne KUCIOpPOAA PA3IOKEHUEM IEPMAHTAHATA KAJIMS M IEPOKCH/IA BOJOPOAA.
Cobupanue METOI0M BBITECHEHUS BO3/IyXa U BObI.
Pacno3naBanue kuciopoa.
I'openue maruus, xxenesa, yris cepsl U ¢pochopa B KUCIOpPOIE.
Konnekuust okcuios.
[Tonyyenue, cobupanue, pacro3HaBaHHe BOIOPO/aA.
I'openue Bogopona.



B3anmoaeiicTBre BOAOpoIa ¢ OKCUAOM MEU.

Komnexkuusi MEHEpambHBIX KUCIIOT.

[TpaBuso pa36aBiieHHs] CEPHON KHCIIOTHI.

Kommexmus come.

e Tabnuia pacTBOPUMOCTH OCHOBaHUH, KUCJIOT U COJICEH B BOJIC.

e HekoTopble METaIUTbI, HEMETAILIBI U COSAMHEHUS KOJTUYSCTBOM BEIIECTBA B | MOJIb.
o KomieKuus OCHOBaHHI.

JlabGopaTropHble ONBITHI.
10. ITomyTHEHHE U3BECTKOBOW BOJBI IPH MPOMYCKAHUH YTICKUCIOTO Tra3a.
11. ITony4yeHue BogopoJa B3aMMOAECHCTBUEM LINHKA U COJITHOM KUCIIOTHI.
12. Pacmo3HaBaHWe KUCIOT HHIUKATOPAMHU.
13. M3MeHeHHe OKpacCKU MHIMKATOPOB B ILEIOYHON cpefe.
14. OsnakomiieHu€ C npenapaTamMy JOMalllHEN WINM HIKOJIBHOM alTeyKu — pacTBOpaMu
IIEPOKCHJA BOJOPOA, CIMPTOBOM HACTOWKH MOJAA U HAIIATBIPHOT'O CIIUPTA.

IMpakTuyeckue padoThbl.
3. Tlomyuenue, cobupanue U pacro3HaBaHUE KHCIOPOAA.
4. Tlonyuenue, coOMpaHue U pacliO3HaBaHUE BOAOPOAA.
5. IlpuroroBieHue pacTBOPOB COJIEH C UX 3aJJaHHOM MaccOBOH J10JIEH.

Pazjnen 3. OcHOBHBIE KJIACCHI HEOPraHUYecKuX coeauHennii. (10 yacon)

O06o0meHue cBeeHn 00 OKCHAaX, X KiacCupUKaIlMU, Ha3BaHUAX U cBoKcTBax. CriocoObl
IIOJIyYEHUST OKCUJIOB.

OcHoBanus, ux Kinaccuukanus, Ha3BaHUs U CBOMCTBa. B3anmoeiicTBie ¢ KHUCIOTaMu,
KHCIIOTHBIMU OKCHJIAMU ¥ COJISIMH. Pa3iioskeHne HepacTBOPUMBIX OCHOBaHUN. CriocoObI
MOJy4YEHUSI OCHOBAHUH.

Kucnotsl, ux kinaccuduxarus u Ha3BaHus. OOII1e XUMUYECKHE CBONCTBA KUCIIOT.
B3auMozeiicTBre KHCIIOT C METAIIaMU. DJIEKTPOXUMHUYECKUHN Psijl HAPSXKEHUM METaJIJIOB.
B3aunMozeiicTBre KUCIIOT C OKCUAAMHU METAJLIOB. B3aumMoeiicTBiue KUCIOT C OCHOBAaHUSAMHM —
peakuus HelTpanu3auuu. BzaumoneiictBue kucior ¢ consimu. [lonyduenne 6ecKUCIOpOaHBIX U
KHUCJIOPOACOAEPKAIMX KUCIIOT.

Comm, ux kinaccudukanus u cBoricTBa. BzanmoseicTsue coneit ¢ MeTamiaMmu, 0COOCHHOCTH
9TUX peakiuil. Bzaumonencreue coneu ¢ ConsmMu.

I'enernueckue psbpl MeTaia U HeMeTtaiuia. ['eHeTnyeckas CBsi3b MEKy KilaccaMu
HEOPraHUYECKUX BEILECTB.

JlaGopaTopHbIe ONBITHI.
15. B3aumonelicTBre OKCHIA KAIBIHS C BOJIOM.
16. [ToMmyTHEHHUE U3BECTKOBOW BOJIBI.
17. Peakuus HeWTpalin3aluy.
18. IMonyuenue ruapokcuaa Mmeau (2) U ero B3auMoJIeHCTBUE C KUCIOTOM.
19. Paznoxenne rugpokcuaa Mean (2) mpu HarpeBaHUH.
20. B3aumoaeiicTBHE KUCIIOT ¢ METAJIJIAMH.
21. B3anmopeiicTBre KUCIOT C COISAIMH.
22. O3HaKOMJICHHE C KOJUICKI[UEH COJICH.
23. BzanmoeiictBre cynbhara Meaun (2) ¢ KeIe30M.
24. B3auMoAeiCTBHUE COJIEH C COJIIMU.
25. T'eHeTnyeckas CBS3b Ha MPUMEPE COCTUHEHUIN MEITH.

IIpakTH4yeckune padoTHI.
6. Pemenune skcriepuMeHTATBHBIX 3a]1a4.



Pasznen 4. Ilepuoauveckuii 3axon u [lepuoauyeckas cucremMa xumMmudeckux 3j1eMeHToB (113 u
MCX2) A.!. MenaeseeBa u crpoeHue aroma. (8 yacon)

EcTecTBeHHBIE CEMENCTBA XMMUYECKHUX 3JIEMEHTOB: IIEJIIOYHBIE U HICIIOYHO3EMEIbHBIE
METAaJUIbI, TaJIOTeHbI, UHEPTHBIE Ta3bl. AM(POTEPHOCT. AM(POTEPHBIE OKCHJIBI U TUAPOKCH/IBL.
KomMr1uiekcHsle comu.

Otkpsitue .M. MenneneessiM 113 u cozganue um ICXO.

ATOMBI KaK (hopMa CyI1eCTBOBAHUS XUMUYECKUX 31eMEHTOB. OCHOBHBIE CBEJICHUS O
CTPOEHHUU aTOMOB. J[oKa3aTeabCTBa CIOKHOCTU CTpoeHust aroMoB. OnbIThl Pesepdopaa.
[InanerapHast MOJEIb CTPOEHUS aTOMOB.

CocTaB aTOMHBIX si€p: IPOTOHBI, HEUTPOHBL. OTHOCHTENbHASI aTOMHas Macca. B3aumocssa3b
MOHATUH «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASI AaTOMHAsl Macca.

Muxkpomup. INEKTPOHBI. CTPOCHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKUX JIEMEHTOB

NoNo 1-20. [ToHsiTue 0 3aBEpIICHHOM AJIEKTPOHHOM YPOBHE.

N3otonsl. ®usznueckuii cmpica cuMBoauKy Ilepuoanueckoit cucreMbl. CoBpeMeHHast
¢dopmynuposka [13. Vi3MeHeHMsI CBOMCTB 3JIEMEHTOB B IEPUOAAX U IpyIIaxX, Kak (QyHKIHS
CTPOEHUS SJEKTPOHHBIX 000JI0YEK aTOMOB.

XapaKkTepuCcTUKaA IEMEHTa-METaUIA U DJIEMEHTa-HeMeTasula o ux nojioxenuto B [IICX0O
J.W. Menneneena.

JdemoHcTpanmu.
e Pazmuunsie popmbl Tabmui I1C.
e MogenupoBanue nocrpoenus 11C J[,1I. Menaeneena.
e Mojenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
e Mojenu aTOMOB 37eMeHTOB 1 — 3 mepuooB.

JlabGopaTopHbie ONBITHI.
26. [Tomyuenne aMm(pOTEPHOTO THAPOKCHIA U UCCIIEIOBAHNUE €TO CBOMCTB.

Pasnen 5. Xumuueckas ¢Bsizb. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. (10 yacos)

WNonnas xumudeckas cBsi3b. FloHbBI, 00pa30BaHHbIE aTOMaMH METAJNIOB U HEMETaIoB. CXeMbl
00pa3oBaHMs HOHHOW CBSI3U JJIsi OMHAPHBIX COeMHEHH . IOHHBIE KPUCTANIMYECKHE PEIIETKU U
(bu3nuecKre CBOMCTBA BEIIECTB C 3TUM THIIOM pemieTku. [lonarue o popmynbpHON eanHUIIe
BELIEeCTBA.

KoBanentHast xumudeckast CBsi3b. JIEKTPOHHBIC U CTPYKTYpHBIE (hopMyibl. KoBaneHTHas
HeToJsipHast CBsi3b. CXeMbl 00pa30BaHuUsl KOBAJIGHTHOW CBSI3U JJIsi OMHAPHBIX COCTMHEHUH.
MonekynspHbIe 1 aTOMHbBIE KPUCTAJUIMUECKUE PEIETKH, U CBOMCTBA BEILIECTB C 3TUM THUIIOM
PEIIETOK.

DNEeKTpOOTPULIATENBbHOCTD. P anekTpooTpuniarensHocTu. KoBaneHTHas noispHas
XUMHUYECKas CBs3b. CxeMbl 00pa30BaHUS KOBAJEHTHOM MOJSIPHOM CBSI3M JIJIsl OMHAPHBIX
coeIMHEeHUI. MoJeKyIsIpHbIE U aTOMHbIE KPUCTAJUIMUYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUTIOM PEIIETOK.

Meramnnueckass XMMUYECKasi CBSI3b U METaJUIMUECKasi Kpucrajuinueckas peurerka. CBoicTBa
BEIIIECTB C TUM THUIIOM pemeToK. EauHas nmpupoaa XUMUUIECKUX CBSI3EH.

Crenens okucinenus. CpaBHEHUE CTENEHEN OKUCIeHUs U BajdeHTHOCTH. [IpaBuna pacuera
CTENIEHW OKUCIIEHUS TT0 (OPMYyJIaM XUMHYECKUX COSTMHEHUH.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakinuu. OnpeesieHne CTeNeHer OKUCIICHUS IS
3JIEMEHTOB, 00pa3yIOLINX BEIECTBA pa3HbIX KilaccoB. Peakiuy noHHOTO 0OMEHa U
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBiIeHUE YPABHEHHUI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pPEAKLUH METOJOM JIEKTPOHHOIO OasiaHca.



JdemoHcTpanmu.

e BuneodparmeHntsl u cnaiiapl «MlOHHAasS XUMHUYECKasl CBSI3bY.

Komnnekuust BemecTB ¢ MOHHOM CBA3BIO.
Moenu MOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

Buneodparments! u cnaiiapl «KoBaneHTHASI XUMUYECKAs! CBSI3bY.

Kosutekuus BemecTs MOJIEKYJISIPHOTO M @aTOMHOTO CTPOCHUS. MOJENN MOJIEKYISPHBIX

Y QTOMHBIX KPUCTAJUTMUYECKUX PEIIETOK.
o (Cnaiinel «MeTtanandecKkass XUMUUECKas CBI3hY.
o Komnekuusa «MeTauibl U CIIIaBBI»
e B3aumoJeHCTBHUE LIUHKA C CEPHOU U COJISTHOM KUCIIOTOM, XJIOPUIOM MEAMU.

TemaTnyeckoe IIaHMPOBAHUE YPOKOB XUMMHU B 8 Kj1acce

(70 gyacoB, 2 yaca B HeJI€JII0).

Tema

KoanuecTBo 4acoB

Koa-Bo
NPaAKTHYECKUX

Koa-Bo
KOHTPOJIbHBIX

Pasznea 1.
HauyajbHbIE NOHATHA U
3aKOHBI XUMUH.

20 yacoB

2

1

Pazpea 2.
Bakneiimme
npeacTaBUTeIH
HEOpraHuYecKuXx
BellleCTB.
KoanyecTBeHHBIE
OTHOIIEHHUSI B XUMHH.

18 yacos

Pa3znen 3. OcHOBHBIE
KJIACCHI
HEOPraHu4ecKHuX
CcoeIMHEeHU .

10 yacoB

Paznen 4.
IMepuoguyeckuii 3aK0H
u Ilepuoanyeckas
CHCTEMA XUMHMYECKHUX
ajemeHToB (I3 n
ncxm) A.U.
MenpneneeBa u
CTPOEHHE aToMa.

8 yacos

Paznen 5. Xumuueckasn
c¢BsI3b. OKHCJIUTEIBHO-
BOCCTAHOBHTEJIbLHBIE
peakuum.

10 yacoB

Pe3epBHOe Bpemst

4 yaca.
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1.

YYEBHO-METOANYECKOE OBECIIEYEHHE

YMK «Xumust. 8 knace»

I'a6puensn O. C. Xumus. 8 kinacc: yueOHHK U1 0011eo0pa3oBarenbHbIX opranuzamnmii / O.
C. I'abpuensia, . I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2021
I'a6puensu O. C. Xumus. Meroauueckoe nocodue st 8 kiacca yueOHoe mocodue s
obmeobpazoBarenbHblx opranmzamuid / O. C. T'abpuensn, M. B. AxcénoBa, U. T.
OctpoymoB. — M.: IIpoceemenne, 2019
INabpuensu O. C. Xumust. COOpHUK 3a/1a4y U yIpakKHEHHUH. 8 Kjacc: yaeOHoe rmocobue s
obmeobpaszoBarenbHblx opranm3zanuii/ O. C. TIabpuensun, M. B. Tpurybuak M.:
IIpoceemenue, 2019

Hughopmayuonnsvie cpeocmea
1. http://www.alhimik.ru. [IpencraBieHbl pyOpUKU: COBETHI a0UTYPUCHTY, YIHTEIIO

XMMUH, CIIPABOYHUK (0UeHB 00JIbINas ToA00pKa TaOIUIl ¥ CIIPABOYHBIX MAaTEPUAIIOB),
Becelasi XMMUs1, HOBOCTH, OJIMMITHA/IbI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX
CBEICHUN).

2. http://www.hij.ru. XKypnaan «Xumus v KU3Hb» MOHATHO U 3aHUMATEIILHO PACCKa3bIBACT

000 BCEM MHTEPECHOM, YTO MPOMCXOAUT B HAYKE H B MUPE, B KOTOPOM MBI )KHUBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH KypHaT « XUMHKH U

XHMHUST», B KOTOPOM TIPENICTABICHO MHOKECTBO

OTIBITOB 110 XUMHH, 3aHUMATEIbHON MH(POPMAITUH, TTO3BOJISIFOIIEH YBIICUb YUCHHKOB
HKCTIIEPUMEHTAIBHOMN YacThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3moxkHast TuTepaTypa 1no XuMuu.

5. http://www.drofa-ventana.ru. M3BecTHOE M31aTENBCTBO YU€OHOM JTUTEPATYPHI.

HoBHMHKM Hay4HO-NOMYJISIPHBIX U 3aHUMATEJIbHBIX KHUT 110 XUMUH.
6. http://1september.ru. XKyphnan ans yuureneid u He Tonbko. bonbiioe konuuecTBo padot

YUEHHUKOB, B TOM YHCJIE ¥ HCCIIE0BATEIIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIbHBINA TOPTAI CO

CCBUTKaMH Ha 00pa30BaTeIIbHbIC CAWTHI IO XUMHUH.
8. www.periodictable.ru. CoopHHK cTaTeit 0 XUMHUECKUX DJIEMEHTAX,
MJUTFOCTPUPOBAHHBIN DKCIIEPUMEHTOM
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IHosicHuTeE/IbHAA 3aTIMCKA
Craryc 1okymeHTa
Pabouast mporpamma cocTaBieHa Ha OCHOBE ()elepallbHOTO KOMIIOHEHTa TOCYIapCTBEHHOTO
CTaH/apTa OCHOBHOTO O0IIEro 00pa3oBaHusI.
Peanmzanus nporpamMMbl 00€CIieunBaeTCsI HOPMATHUBHBIMH TOKYMEHTAMU:

11. ®denepanpubiM 3ak0oHOM «OO0 0OpazoBanuu B Poccuiickoit deneparun» ot 29.12.2012 1.,
No273.

12. ®enepanpabiM [OCymapcTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CpeIHEro (IOJIHOTO)
obmiero o0pa3oBaHMs, YTBEP)KICHHBIM NpHKa3oM MUHHCTEpCTBA 00pa3oBaHHUS U HAYKH
Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 431;

13. Konnemnueli npernogaBanusi yueOHbIM MpeaMeToM «XHMHUs» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickoit @enepanuu, peain3yromux OCHOBHbIE 00111e00pa3oBaTebHbIe
IIPOrpaMMBbl, YTBEPKICHHOU Ha 3acenannu Kosuterun Munncrepcrsa npocsetnenus Poccun
ot 03.12.2019.

14. OOIT COO MAOY MCOIIINel umenu B. P. I'macko nrt. Moro#iTyit 3abaiikaabcKoro Kpast.

15. Ilpukazom MunuctepcrBa npocemieHus: PO ot 20 mas 2020 roma Ne 254 «DenepanbHblii
MepeveHb y4eOHUKOB, PEKOMEHJIOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHUsT W HAYKH
Poccuiickoit denepanyu K UCIONIB30BaHHUIO B 00pa30BaTEILHOM MPOLIECCE.

Hean u 3aga4yu 00y4eHus no npeamery «Xumusa» B 9 kiiacce

Hemu:

-OCBOCHHE BaXKHEHINMX 3HAHMH 00 OCHOBHBIX IOHATHAX H 3aKOHAX XHMHH, XHMHYECKOH
CHMBOJIHKE;

-OBJIa/ICHUS YMEHUSMU Ha0JI0/1aTh XUMUYECKHE SIBICHHUS, IPOBOJIUTH XUMHUECKUN IKCIIEPUMEHT,
MIPOU3BOIUTH PACUETHI HA OCHOBE XUMUYECKUX (POPMYJI BEIIECTB U YPABHEHUH PEaKIUii;
-pa3BUTHE TI03HABATEIbHBIX HHTEPECOB M HMHTEJUIEKTYAIbHBIX CIIOCOOHOCTEH B mpoliecce
MPOBEACHUS XUMUYECKOTO DKCIEPUMEHTA, CaMOCTOSTEIBHOTO TPUOOPETEHUsT 3HAHUKW B
COOTBETCTBUH C BO3HUKAIOUTUMH KU3HCHHBIMH ITOTPEOHOCTSIMH;

- BOCIUTAaHWE OTHOIIEHUS K XHMHH KaK K OJHOMY W3 (YHIAMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIIeUeI0BEUECKOM KyIbTYypHI;

-IPUMEHEHUE TOJYyYEHHBIX 3HAHMM W YMEHHMM JUisi 0€301acCHOTrO HCIOJIb30BAaHUSI BEIIECTB H
MaTepuajoB B OBITY, CEIbCKOM XO3SHUCTBE M Ha MPOU3BOJCTBE, PEIICHUE MPAKTUYECKUX 3a/1ad B
MOBCEHEBHON JKW3HU, MPEIYNPEKACHUS SIBJICHUM, HAHOCSAIIMX BpEI 3I0POBBIO YEIIOBEKA U
OKpY>Karollen cpene.

3amaun:

-popMUpOBaHUE y ydyalluXcs 3HAHUI OCHOB HayKU-BaXXHEWIINWX (HaKTOB, MOHSATHI, 3aKOHOB,
TEOPHl, XUMUYIECKOTO S3bIKA, JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa U MOHATHIA
00 OCHOBHBIX IIPUHIIMIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

-pa3BUTHE YMEHHUI HAOIIOaTh U OOBSCHATH XUMHUYECKHE SIBICHUS, IPOUCXOSINNUE B TIPHUPOJIE,
nabopaTropuu, Ha MPOU3BOJICTBE U B TIOBCETHEBHOM KU3HU;

-hopMHpOBaHUE YMEHUN pabOTaTh C BEIICCTBAMU, BBITIOJHITH HECIOKHBIE XUMHUYECKUE OTBITHI,
coOMrofaTh MpaBuUia TEXHUKH O€30MacHOCTH, TPAaMOTHO MPUMEHSATh XHUMHUYECKHE 3HaHHUS B
0OIIIEHNHU ¢ TIPUPOJION U B TIOBCETHEBHOM KU3HM;

-pacKpbITHE POJIU XHMHH B pEIICHUH TI00aIbHBIX MPOOJIEM 4YelOBEYEeCTBa, PAlMOHAIBEHOM
MPUPOAOTNOIb30BAHNH;

-pa3BUTHE ITUYHOCTH OOyYarommuxcs, (OpPMHUPOBAHHE Yy HUX T'yMaHHUCTHUYECKHX OTHOIICHHNA U
AKOJIOTUYECKH 11€JIeCO00Pa3HOT0 MOBEICHUS B OBITY U TPYJOBOU IEATEIHHOCTH

MecTo y4eOHOro npeaMera B y4eOHOM IIaHe

Oco0eHHOCTBIO conepikaHus Kypca «XUMHS» SBISIOTCA TO, YTO B Oa3UCHOM Yy4eOHOM
(oOpazoBarenbHOM) IIJIaHE OTOT MPEAMET TOSBISETCS TOCICIHUM B  PIay H3YYCHHS
€CTECTBEHHOHAYYHBIX IUCHUIUTUH. J[aHHas HEOOXOAMMOCTh OCBOCHHUS OOBSICHSETCS TEM, YTO
IIKOJIBHUKHU  JOJI>)KHBI 06J'IajlaTB HC TOJIBKO OIPCACIICHHBIM 3alacoM MpEABAPUTCIbHBIX



€CTECTBEHHOHAYYHbIX 3HAHUM, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIJICHUEM.
VYdyamuMucst ye HaKOIUIEHbl 3HAHUS IO CMEXHBIM JUCLUIUIMHAM IMKJIA: OMOJIOTUH, (U3MKH,
MaTeMaTHKu, reorpadguu, cHOpMUPOBAINCH YMEHHUS aHAIM3MPOBATh, BECTH HaOIIOIEHUS,
CpPaBHUBATH OOBEKTHI HAOIOICHHUS.

B cooTBeTcTBUU ¢ Y4eOHBIM IUIAHOM Ha U3y4YeHHE XMMHUU B 9 Kilacce OTBOJUTCA 2 yaca B HEJEIIIO,
68-70 yacoB B T0J1, TpY HOPMATUBHOM IPOJOJDKUTEIBLHOCTH yueOHOTO roa 34-35 yueOHbIX He/IeIb.
B cooTBeTcTBHM €O CIOKUBIICHCS MPAKTUKON OpraHU3allii OCHOBHOTO OOIIEro oOpa3oBaHUs B
00pa30oBaTeNbHBIX YUPEKICHUAX 0OLIEro oOpa3oBaHus peayibHas MPOJOJIKHUTEIbHOCTh y4eOHOrO
roja MeEHbLIE HOPMAaTUBHOM U cocraBiseT 34 yueOHble Henenu. Takum o0Opa3zom, Bpewms,
BblJIeNIIEMOE paboYMMHU y4eOHBIMU IIJJAHAMU Ha U3y4EHUE XMMUU B 9 Kilacce Ha MPaKTHKE PaBHO
68 uacam.

IInanupyemMble pe3yJbTaThl:

BrinnyckHMK Hay4duTes:

* Ha3blBaTh XHWMHUYECKHE OJEMEHThl U XapaKTepu3oBaTb HX HA OCHOBE TIOJIOKECHHUS B
[Iepuonnueckoi cucreme;

* (GopMynupOBaTh U3yYCHHBIC MOHSATHUS: BEIIECTBO, XUMUYECKUIN IEMEHT, aTOM, MOJIEKYJia, NOH,
KaTHOH, aHUOH, MPOCTOE U CII0KHOE BEIIECTBO, XUMUYECKAs PEAKIIHS, BUABl XUMHUYECKUX PEaAKIUil
HT.IL;

* onpeneNATh 1Mo (opMynaM COCTaB HEOPTraHWYECKMX W OPraHWYeCKUX BEIISCTB, YKa3bIBaTh
BaJICHTHOCTH aTOMOB XMMHYECKHX 3JIEMCHTOB MJIH CTEIICHU UX OKHCJICHHS,

* Pa3BACHATH HHPOPMAIIHIO, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYJIBI M YPABHCHHUS,

* KJIacCU(UIMPOBATH MPOCTHIE (METAJIbI, HEMETAIIBI, OJIArOPOHBIC Ta3bl) U CIOXKHBIC BEIICCTBA
(OuHapHBIE COCTMHEHUSI, B TOM YHCJIC U OKCHUJbI, a TAKXKE THAPOKCUBI — KUCIOTHI, OCHOBAHHUS,
amM(OTEpHbIE THAPOKCHUIBI U COJIH);

* hopmymuposath [leproanueckuii 3aKoH, OOBSICHATH CTPYKTYPY U HH(POPMAIHIO, KOTOPYIO HECET
[lTepuonuueckas cucrteMa xumudeckux syemeHToB J[. M. MenaeneeBa, packpbiBaTh 3HAUYCHHUE
[Iepnoanueckoro 3akoHa;

* XapaKTepU30BaTh CTPOCHUE BEIIECTBA — BHUJbl XMMUUYECKUX CBS3€H U TUIBI KPUCTAIUNIMUYECKUX
PEIIeTOK;

* ONIUCHIBATh CTPOEHHUE AaTOMOB XHMHUECKHX 3yeMeHTOoB Ne 1—20 u 26 u oroOpaxarh HX C
IIOMOIIILIO CXEM;

* COCTaBIATH (DOPMYIIBI OKCHI0B XMMHUYECKHUX DJIEMEHTOB U COOTBETCTBYIOIINX UM THAPOKCHU/IOB;
* 3aIIMCHIBATh CTPYKTYpHBIE (DOPMYJBI MOJICKYJISIPHBIX COCIUHEHUM W (OPMYJIBHBIC €IMHUIIBI
HMOHHBIX COEAMHEHUH MO BAJICHTHOCTH, CTENIEHSM OKUCJIEHUS WM 3apsaM HOHOB;

* (hopMyTUPOBaTh OCHOBHBIE 3aKOHBI XUMHUH — MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO
CTPOEHHSI, COXPaHEHHSI MacChl BEILIECTB, 3aKOH ABOTaJIpo;

* (opmynupoBaTh OCHOBHBIC TIOJIOKEHHUSI AaTOMHO-MOJICKYJIIDHOTO YyUYEHUS U TEOPUH
3IEKTPOJIUTUYECKON JUCCOLIMAIINY;

* OTIPEACNIATh MPU3HAKU, YCIOBUS MPOTEKAHUS U MPEKPAIICHUS XUMUYECKUX PEAKITUH;

* COCTABIIATb MOJIEKYJISPHBIE YpaBHEHUS XHUMHUYECKUX PEAKIMi, MOATBEPKIAOMINX OOIIHe
XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB U OTPAKAIOIIUX CBSI3U MEXTY
KJaccaMy COCIUHCHUT;

* COCTaBJISITh YPABHEHUS PEAKIIUMA C YIaCTUEM DJIEKTPOJIMTOB B MOJIEKYJISIPHOM M HOHHOM BHJIAX;
* ONpeAeNsITh 0 XUMHUYECKUM YPaBHEHUSIM MPUHAJICKHOCTh PEAKIMI K OMpPEACIEHHOMY THITY
WU BUTY,

* COCTaBIIATb YPAaBHEHMS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C IMOMOIIbI0 METoAa
AJIEKTPOHHOTO OanaHca;

* MPUMEHATH MOHATUSA «OKHCICHHE» M «BOCCTAHOBIICHHUE» IJIsl XAPAKTEPUCTHUKU XMUMHYECKUX
CBOMCTB BEIIIECTB;

* OMpEJeNATh C TMOMOIIbI0 KaYeCTBEHHBIX PEAaKIUi XJOpHUA-, CyabhaT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHSI B pPacTBOPE;



* 00BSCHATDH BIUSHUE PA3UYHBIX (DAKTOPOB HAa CKOPOCTh XUMUYECKUX PEaKIUii;

* XapaKTepHu30BaTh MOJOKEHUE METAIOB U HeMmeTauioB B [lepuoaudeckoii cucreme 3J€MEHTOB,
CTPOEHHUE UX aTOMOB M KPUCTAJUIOB, 001IHE (PU3NIECKHE U XUMHUECKUE CBOICTBA;

* 00BACHATH MHOTOOOpAa3He MPOCTHIX BEIIECTB SABJICHUEM AIJIOTPONIUU U YKa3bIBaTh €€ MPUUUHBL,
*  pa3nuM4arh TUOPO-, HMUPO- U DIEKTPOMETALUIYPTUI0O W WILIIOCTPUPOBATh WX TNPUMEpPaAMH
MIPOMBIIIIJIEHHBIX CIIOCOOOB MOJIYYEHHS METAJIOB;

* naBaTh OOHIyIO XapakTtepucTuky anemeHToB I, II, VII A rpymm, a Takke Bojopona, KUCIopo/a,
a3oTa, cepsl, hocdopa, yriaepoaa, KpeMHHs U 00pa30BaHHBIX UMH ITPOCTHIX BEIECTB U BaXKHEHIIINX
COeMHEHUI (CTpoeHHe, HAaXOXXACHHWE B TPUPOAE, MONydeHHE, (PU3MUECKHEe W XUMHUYECKHE
CBOICTBa, MIPUMEHEHNE);

* OMHCHIBATH KOPPO3UIO METAIUIOB M CLIOCOOBI 3aIIUTHI OT HEE;

* IPOU3BOJIUTH XUMHUYECKHE PACUYETHl C MCIOIb30BAaHHEM MOHSTUN «MaccoBas JOJs BellecTBa B
CMECH», «KOJMYECTBO BEILECTBAY, «MOJISIPHBIA 00beM» 10 (popMyIiaM B ypaBHEHUSIM PEaKIIHiA;

* OMNKCHIBATh CBOMCTBA U MPAKTHUECKOE 3HAUCHHUE U3YUYECHHBIX OPTraHUYECKUX BEIIECTB;

* BBIMOJIHATG 0003HAUYEHHBIE B NPOTpaMMe SKCIEPUMEHTHI, PACMO3HABATh HEOPTaHUYECKHE
BELIECTBA 10 COOTBETCTBYIOLIUM IPU3HAKAM;

* coOmo1aTh MpaBuiia 0e30nacHoi paboThl B XUMUYECKOM KabuHeTe (J1abopaTopun).

BBINYyCKHHUK MOTYYUT BO3MOXKHOCTh HAYYUTHCS:

* XapakTepu3oBaThb OCHOBHBIE METOJbl IO3HAHHWS XHMHYECKHX OOBEKTOB: HaOIIOIEHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

* PaznuyaTh XumMuueckue oObEKTHI (B CTATUKE):
— XUMHUYECKHE JIEMEHTHI U MPOCTHIE BEIECTBA;
— MeTaJulbl ¥ HEMETaUTbl M XapaKTepPH30BaTh OTHOCHTEIBHOCTh TPHHAUICKHOCTH TaKHUX
O00BEKTOB K TOW WJIM MHOU IpyMIIE;

— OpraHu4ecKre M HeOPraHNIEeCKHUEe COSTUHEHMS,
— TUAPOKCHUIBI (KUCIOPOACOAepKAINEe KUCIOThI, OCHOBaHUS, aM(pOTEpHbIE THIPOKCHUIbI);
— OKCHJIBI HECOJICO0pasyIolue 1 coieodpasyromniie (KHCIOTHBIE, OCHOBHBIE, aM(OTEpHEIE);
— BaJICHTHOCTh U CTEIIEHb OKUCIICHUS;
— CHCTEMaTHYEeCKHE U TPUBUAIbHBIC TEPMUHBI XUMHUECKOW HOMEHKJIATYPHI;

— 3HAKOBYIO CHCTEMY B XUMUHU (3HAKU U POPMYIIbI, HUHIAEKCHI U KO3()PHUIIMEHTHI, CTPYKTYpPHBIE U
MOJICKYJISIPHBIE  (DOPMYJIBI, MOJIEKYJISIDHBIE ¥ HMOHHBIC YPaBHEHUS PEAKIHW, TOJHBIE W
COKpallleHHbIE HOHHBIE YPaBHEHUS PeaKLnii, TEpPMOXMMHUYECKHE YPAaBHEHUS, 0003HAYEHUS CTEIICHU
OKHCJICHUS U 3apsijia HOHa B POPMYJIe XMMHUYECKOTO COCTUHCHUS).

* Paznuuath XumMHueckue 0ObeKTHI (B TMHAMUKE):
— (u3NYEeCcKHe U XUMHUYECKHE CTOPOHBI MTPOIIECCOB PACTBOPEHUS M TUCCOIHALINY;
— OKHCJIMTEIbHO-BOCCTAHOBUTEbHbBIE PEAKIIMU U peakiii 0OMeHa;
— CXEMBI U YPaBHEHUSI XUMHUECKUX PEAKIINH.

* COOTHOCUTB:!
— DK30TEPMHUUECKUE PEAKIIIH U PEaKIIUN TOPCHHUS;
— KaTaJITUYECKUe U (pepMEHTATUBHBIEC PEAKLINY;

— MeTaJul, OCHOBHBIA OKCHJI, OCHOBAaHHUE, COJIb;

— HeMeTaJlJI, KUCJIOTHBIN OKCUJ, KUCIIOTa, COJIb;

— CTpOCHHE aTOMa, BUJ| XMMHUYECKOH CBS3HM, THUI KPUCTAJUIMYECKON pEUIeTKH M (U3NYECKHe
CBOMWCTBA BELIECTBA;

— HAXOJKJICHHE DJIEMEHTOB B MIPHUPO/IE ¥ IPOMBIIIICHHBIE CIIOCOOBI MX TTOYYCHUS;

— HEO0OXOIMMOCTh XUMHYECKOT'O TIPOM3BOJICTBA U TPEOOBAaHUH K OXpaHe OKpY Karollel cpebl;
— HEOOXOJMMOCTh TPHMEHEHHs] COBPEMEHHBIX BEUIECTB M MaTepHAIOB W TPeOOBaHUS K
cOEpEKEHHIO 3/10POBbSI.

* BrigBuraTh ¥ 3KCIIEPUMEHTAIBHO MPOBEPATH THIIOTE3bl O XMMHYECKHX CBOWCTBAX BEIIECTB Ha
OCHOBE X COCTaBa M CTPOCHUS U MPUHAIEKHOCTH K OTNPEAETICHHOMY Kilaccy (TpyIIe) BeIecTs.
* [IporHO3UpOBaTh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC MM BOCCTAHOBUTEIIHHBIE
CBOWCTBA C YYETOM CTENEHEW OKHCICHHSI SJIEMEHTOB, BXOJISAIINX B €0 COCTaB, a TAKXKE MPOJTYKTOB
COOTBETCTBYIOIINX OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIINN.



* CoCTaBisATh YPaBHEHUSI PEAKIHUN C y4aCTHEM THUIUYHBIX OKHCIMTENIEH W BOCCTAHOBHUTEJIEH Ha
OCHOBE 3JIEKTPOHHOT'0 OajaHca.

* OnpenensTh BO3MOKHOCTb TPOTEKaHUsI XUMHUUYECKUX PEaKLUid Ha OCHOBE 3JIEKTPOXUMHUYECKOTO
psiga HampsHKEeHUM  METayuioB, psAla  AJIEKTPOOTPHUIATEIbHOCTH  HEMETAIJIOB,  TaOJIMLIbI
PacTBOPUMOCTH U C YUETOM YCJIOBUM MX MPOBEACHHUS.

* [IpoBOIUTH pacyeTsl MO0 XUMUYECKUM (OPMYJIaM U ypaBHEHUSIM:

— JUTst BBIBO/IA (DOPMYITBI COSTUHEHUS TI0O MACCOBBIM JIOJISIM JICMEHTOB;

— [0 MPUTOTOBJICHUIO PACTBOPA C UCIOJIB30BAHUEM KPUCTAIIOTHAPATOB;

— 0 HAaxOXJEHUIO JIOJAM BBbIXOAA MNPOJAYKTa PEAKIUU [0 OTHOUIEHUIO K TEOPETUUYECKU
BO3MOXXHOMY;;

— ¢ ucnoiab3oBanueM npasuia ['eit-Jlroccaka 06 00bEMHBIX OTHOIICHUSX Ta30B;

— C UCIOJIb30BAaHUEM MOHSATHI «KMOJIbY, «MMOJIbY, «UHCIIO ABOTraIpo»;

— 10 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKIUU.

* [IpoBOIUTH XMMHYECKHI SKCIEPUMEHT C HEYKOCHUTEJIBHBIM COONIOACHUEM IPaBUJI TEXHUKU
0€301MacHOCTH:

— [0 YCTaHOBJICHUIO KaYECTBEHHOT'O U KOJIMYECTBEHHOI'O COCTAaBa COCIMHEHUS;

— MPU BBIIIOJIHEHUH HCCIIEIOBATEIBCKOIO MTPOCKTA;

— B JIOMAIITHUX YCIIOBUSIX.

* Mcnionb30BaTh NpUOOpETEHHBIE KIIFOUEBbIE KOMIIETCHIIUH ISl BHITIOJIHEHUSI TIPOEKTOB M y4eOHO-
MCCIIEIOBATENLCKUX 3a/1a4 M0 U3YYEHHIO CBOMCTB, CIOCOOOB MOJIYYE€HHUS U PACIIO3HAHUS BEIIECTB.
* OnpenensaTh UCTOYHUKA XUMHYECKOW MH(OpMAIUHU, MPEACTaBIsATh CIUCOK MH(POPMAIIMOHHBIX
pPECYpPCOB, B TOM YHWCJIE€ M HAa WHOCTPAHHOM Sf3bIKE, TOTOBUTh HH(POPMAIIMOHHBIN MPOAYKT U
MIPE3EHTOBATH €TO0.

* OOBEKTUBHO OLIEHWBATh MH(GOPMAIIMIO O BEIIECTBAX M XMMHUYECKUX MPOIeccax, KPUTHUUECKU
OTHOCHUTHCSI K IICEBIOHAYIHON HH(DOpMaIK, HeJOOPOCOBECTHON peKIaMe B CPEICTBAX MACCOBOM
nHpopMaIuu.

» Co31aBaTh MOJIEJIM M CXEMBI JIJIsl PEIICHUs YIEeOHBIX U TTO3HABATEIbHBIX 3a/1a4.
TemaTuveckoe MJIAHUPOBAHHME Y4eOHOTO MaTepuajia

Ne Hasanue rinassl KommnuecTso IIpakTrueckue KoHnTtposbHbIe
TJIaBBI 4acoB paboThI paboThl
[ToBTOpEHNE OCHOBHBIX 6 Nel

BOIIPOCOB Kypca 8
KJlacca U BBEJICHUE B
Kypc 9 Kiacca

1,2 Merannsl 15+3 Nel-3 Ne2
3,4 Hemeramsr 23+3 Ne4-6 Ne3
S. Oprannueckue 10
COEUHEHUS
6. O0600111IeHNE 3HAHUN 1O 8 Neq

XHAMMH 32 KypC
OCHOBHOM IIIKOJIBI.
Hroro: 68 6 4




Conep:xanue Kypca
IToBTOpEHHE OCHOBHBIX BONMPOCOB Kypca 8 Kiiacca M BBeJeHHeE B Kypc 9 kiacca (64 )
XapakTepucTuka 3JE€MEHTa IO €ro IOJIOKEHUI0 B TMEPHUOJUYECKOM CHCTEME XHUMUYECKHX
anemeHToB J[. 1. MenneneeBa. CBoilCTBa OKCUIOB, KUCIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUHU
ANEKTPOIIUTUYECKON AUCCOLUALIMY U OKHCIEHUSA-BOCCTAHOBIICHUS. | €HeTHUECKUE Psi/ibl METaJlIa U
HEMeTaJia.
[TonsaTue o mepexoaHbIX neMeHTax. AMpoTepHOCTh. ['eHeTHUeCKUi psil MepPeX0JHOTO JIEMEHTA.
[lepuonnueckuit 3akoH u [lepuonnueckas cucrema xumudeckux 3yeMeHToB J[. . Menneneesa B
CBETE YUEHMsI O CTPOEHMH aToMa. VX 3HaueHue.
Tema 1. Meraiubl ( 15+3)
ITonoxenne meraiuioB B Ilepuoanueckoit cucreme xuMuueckux sieMeHToB JI. M. Menneneesa.
Mertannuueckass KpUCTaJUIMYECKash pelleTka M MeTaJuIMyeckas XuMHuueckas cBsi3b. OOmiue
¢dusnueckue cpoiicTBa MeTayuioB. CIUlaBbl, UX CBOWMCTBA W 3HAYCHHE. XUMUYECKHUE CBOWCTBA
METaJUIOB KaK BOCCTAHOBUTENEH. OJIEKTPOXMMHUUYECKHH psiJi HANpsHDKEHHsT METalIoB U €ro
WCIOJIb30BAHUE IS XAPAKTEPUCTUKA XMUMHUYECKUX CBOWCTB KOHKPETHBIX MeTayioB. CrocoObl
MOJIy4YEHUsI METAIJIOB: MUPO-, TUAPO- U ANEeKTpomeTautyprus. Koppo3usi MeTamuioB u crocoObl
OOpBOBI C HEH.
OO0masi XapaKTepuCTHKA IIeJOYHBIX MeTalnoB. Meramisl B npupone. OOmue crnocoOsl ux
nonydenus. Ctpoenue atomoB. lllenodnbie MeTamibl — MPOCTHIE BELIECTBA, UX (DU3MUECKHE U
XUMUYECKHE CBOMCTBA. BaskHeine coeIMHEHMS IETOUYHBIX METAJIJIOB — OKCHJIbI, TUIPOKCHUIIBI U
conmu (XJIopuael, KapOOHATHI, Cynb(haThl, HUTPAThI), UX CBONCTBA U MPUMEHEHHE B HAPOIHOM
xo3siicte. Kanuiinple ynoopenus.
OO01mas xapakTepuCTHKA 3J1eMEHTOB IJ1aBHOM nmoarpynns! 11 rpynmel.
Crpoenne atomoB. lllenoyHO3eMeNbHBIE METAJUIBI — MPOCTHIE BEIIECTBA, WX (U3UYECKUE H
XUMHUYECKHE CBOMCTBA. BakHellline COEIMHEHMS HIEIOYHO3EMEIbHBIX METANIOB — OKCHUbL,
THIIPOKCUABI U CONU (XJIOPUABI, KapOOHATBI, HUTPATHI, Ccyib(daTel, (ocdaTel), UX CBOICTBAa U
MIPUMEHEHUE B HAPOJHOM XO35HCTBE.
AJIIOMUHUIA.
Crtpoenue aroma, ¢u3MYECKME W XHUMHUYECKHE CBOMCTBa mpocToro BemiectBa. CoeauHEHUS
ATIOMUHUS — OKCHJ W THUAPOKCHI, MX aM(OTepHBIH Xapakrep. BaxHeimme comu amoMUHHS.
[IpuMeHeHne amOMUHUS U €r0 COEIUHEHUI.
Keaeso.
Crtpoenue atoma, pusnveckre 1 XMMUYECKUE CBOMCTBA MPOCTOTO BellecTBa. | eHeTHUeCKHue Psbl
Fe™? uFe™ . Baxneiimme comy xemne3a. SHAUEHNE KeJle3a U ero COeIMHEHHIT 1 CIIIABOB B IIPHPOJIE
Y HapOJIHOM XO3SIICTBE.
Tema 2. [IpakTukym 1. CBoiicTBa MeTa/UIOB M UX coequHeHul (3 )

1. OcymiecTBiaeHNE ETTOYKH XUMHUYECKUX MTPEBPALICHUI METaIOB. 2

2. TlomyuyeHne M CBOMCTBA COCIMHEHUI METAIJIOB.

3. Pemienue sxcneprMeHTANbHBIX 33/1a4 HAa PAcTIO3HABaHUE U TIONyUYEHHUE BEIIECTB

Tema 3. Hemetasuini ( 23+3)

OO6mrast xapakTepUCTHKAa HEMETAJIJIOB: TIOJIOXKeHUEe B mepuoanueckoii cucreme J1. . Menneneena,
0COOEHHOCTH CTPOEHUs aTOMOB, JJIEKTPOOTPULIATENBHOCTD (20), KaK Mepa
«HeMerammgHocTu»,psia 0. Kpucrannmdyeckoe CTpoeHHE HEMETaNIOB — IPOCTHIX BEIECTB.
Amnorponus. Pu3nyecKkue CBOMCTBA HeMETaIOB. OTHOCUTENBHOCTb IOHATUN «META» U
«HEMeTaJ».

Bopnopona. Ilonoxxenune Bomopona B NEPUOJUYECKONW CHCTEME XUMHYECKMX 3nemeHtoB JI. .
MenpeneeBa. CTpoeHue atoMa U MoJieKynbl. Du3nueckre 1 XuMHYECKHe CBOMCTBA BOAOPO/A, €TO
MI0JIyYE€HUE U IPUMEHEHHE.

O0mas XxapaKTepuCTHKA raJlOreHoB.

Crpoenne aromoB. IIpocThie BemiecTBa, (U3MUECKHE W XUMHUYECKHE CBoOiicTBa. OCHOBHBIE
COCIMHEHMS TAJIOTEHOB ( TAJIOTEHOBOIOPO/IBI ¥ TAJIOTEHU/IBI ), UX CBOMCTBA. KauecTBeHHAs peakiust
Ha XJIOPUJ-HOH.



Kpartkue cBeaenus o xiope, 6pome, prope u iozae. [I[puMeHeHE TaTOTEeHOB U UX COSTUHEHUN B
HApOJHOM XO3SICTBE.

Cepa.

Ctpoenue aToMa, aJlIOTPOITHsI, CBOMCTBA U TPUMeHeHne pomOuueckoi cepol. Okcunbl cepol (IV) u
(VI), ux nonydenue, cBoiictBa u npuMmeHeHue. CepHas KHUCIOTa U €€ COJM, UX IPUMEHEHHE B
HapoJHOM xo3siicTBe. KauecTBeHHas peakuus Ha Cyab(haT-HOH.

A3or.

CrpoeHue atomMa M MOJIEKYJIbl, CBOMCTBAa IIPOCTOIO BEIIECTBA. AMMMAK, CTPOEHHUE, CBOICTBA,
1oJiyueHue u npuMenenue. Conu aMMOHUSL, UX cBolicTBa U npuMeHneHue. Okeuipl azota (1) u (IV).
A30THAas KHUCJIOTa, €€ CBOMCTBA U MpuMeHeHue. HuTpaTel 1 HUTPUTHI, TpobiieMa UX CofepKaHus B
CEeNbCKOX 035 HCTBEHHOM MPOAYKIIMH. A30THBIE YI0OpEHUSI.

Dochop.

Crpoenue aroma, alIoTpOIHs, CBOMHCTBA 0eoro u KkpacHoro gochopa, nx npumeHeHre. OCHOBHbIE
coenuHeHus: okcun docdopa (V) u oprodocdophnas kucnora, pocdarsl. DochopHbie yAI0OpSHUS.
Yraepoa.

Crtpoenue aroma, ajutIOTpOIUs, CBOMCTBAa Moaudukanui, npumeHenue. Okcuapl yriepoaa (1) u
(IV), ux cmoiicTBa W mpumMeHeHue. KadecTBeHHas peakius Ha YrieKuciblid ra3. KapOoHarsr:
KaJIBLIUT, COJa, MOTAlll, UX 3HAYEHUE B MPUPOJE U KU3HM yesoBeka. KauecTBeHHas peakuus Ha
KapOOHAaT-NOH.

Kpemunmii.

CrpoeHnue atoMa, KpUCTAIUIMYECKUN KPEMHHUH, ero cBorcTBa U mpuMeHeHue. Oxcua kpemuus (1V),
€ro NpUpPOJHbIE Pa3HOBUIHOCTH. CUIMKAThHI. 3HAUEHUE COEUHEHNUN KPEMHHUS B )KUBOW U HEXKUBOM
npupoje. IIosaTHe 0 CUIMKAaTHON IPOMBILUIEHHOCTH.

JdeMoncTpanum.

OO0pa31bl raJIoreHoB — MPOCTHIX BELIECTB. B3anmoieiicTBIE rajloreHoB ¢ HaTpUEM, C aTFOMUHUEM.
BriTecHenue xsiopom 6poma Ui HoAa U3 pacTBOPOB UX COJICH.

B3anmoneiicTBre cepbl ¢ METAINIAMU, BOJOPOJIOM U KUCIOPOIOM.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

[lornomenue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBIeHHE MeaM U3 €€ OKCHIa
yIJeM.

OO0pa31bl IpUPOAHBIX COEANHEHHH XJI0pa, cephl, hocdopa, yriepoaa, KpeMHUSI.

OO0pa3ipl BaXHEHIINX I HAPOJHOTO XO034HCTBa Cylb(paToB, HUTPATOB, KapOOHATOB, PochaTos.
O0pa3siel cTeKIa, KEpaMHUKHU, IIEMEHTA.

Tema 4. IIpakTukym 2. CBOlCTBa COeJUHEHNIT HEMETALIIOB

1. Pemenue skcriepuMeHTaNbHBIX 3a1a4 1o Teme «[loarpynmna kucmopomay.

2. Perenue skcriepuMeHTaIbHBIX 3a7a4 1o Teme «[loarpymnmna asora u yriepoaa»

3. Ilonydenue, coOupanue u pacro3HaBaHUE Ta30B

Tema 5. Oprannueckue coennnenus (104)

BemectBa opranudeckue W HEOPraHUYECKHE, OTHOCHUTEIBHOCTb TMOHATUS "OPTHUYECKHE
BemiecTBa". IlpuuMHBI MHOroOOpa3usi OpPraHUYECKUX COEIUHEHUH. XHMHUYECKOe CTpOeHHE
OpPraHMYECKUX COeAUHEHUN. MomeKkysipHble U CTPYKTYpHBbIE (POPMYJIbI OPTaHUYECKUX BEILECTB.

Meran u 3TaH: cTpoeHHE MoOJieKyd. ['opeHue MeraHa u »TaHa. JleruapupoBaHHE >TaHa.
[IpumeHeHne meTaHa.

XHUMHUYECKOE CTPOEHHUE MOJIEKYJIbI 3TWIIEHA. J[BOiHasA CBsA3b. B3auMoaencTBUE 3TUIIEHA C BOJIOM.
Peakuus nonumepuzanuu stusneHa. [lonusTuieH u ero 3HaueHue.

MOHSATHE O TMpPEACNbHBIX OJHOATOMHBIX CIHMPTAaXx Ha IMpUMepax METaHoJia M H3TaHOoJjA.
TpexaToMHBIM CIUPT - TIULEPHUH.

[TonsTre 06 anpAeruAax Ha MPUMEpPE YKCYCHOTO anbaeruaa. OKUCIeHne allbIeTu/ia B KUCIOTY.

OAHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHCIOTHI Ha MpHUMEpe YKCYCHON KuciaoThl. EE
cBoiicTBa M mpuMeHeHHe. (CTeaprHOBas KHCJIOTA, KaK TMPEACTABUTENb >KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuust sTepudukanyy u MOHATHE O CIOKHBIX Apupax. Kupbl Kak cloKHbIE d3PUPHI TIHIIEPUHA
Y KUPHBIX KUCIIOT.



[lonstne 00 amuHOKHCIOTAaxX. Peaknus TOMWKOHIAEHCAUU. benku, uX CTpoeHuE |
OuosoruuecKas pob.
[TonstTne 06 yrieBomax. I'mioko3a, e€ cBoiicTBa W 3HaueHue. Kpaxman u memmonos3a (B
CpaBHEHUH), X OMOJIOTHYECKas POJIb.
JlaGopaTopHbIe ONBITHI.
14. V3roToBieHre Mojiesield MOJIEKYJT YIJIEBOAOPOIOB.
Tema 6. O60o61meHne 3HAHNI 0 XMMHUH 32 KYPC OCHOBHOM IIKOJBI. (8 4)
Ou3nYecKuil CMBICT MOPSAKOBOIO HOMEpa 3JIEMEHTa B IMEPHUOJUYECKONW CHCTeME XHMUYECKUX
anemeHnToB JI.MIMeHneneeBa, HOMEPOB NEPUOJIA U TPYIIIBL. 3AKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
3JIEMEHTOB U UX COCIUHEHHI B MepHoJax U rpyImax B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB
3JIEMEHTOB. 3HaUEHHE MEPUOINIECKOTO 3aKOHA.
Tunsl XUMUYECKUX CBSI3€H U TUIIBI KPUCTAIUIMUECKUX PElIeTOK. B3auMOCBsA3b CTPOCHUS U CBOWCTB
BemiecTB. Kiaccupukanuss XUMUYECKUX peakiuil MO pa3inyHbIM IpU3HAKaM (YUCIO M COCTaB
pearupyomux 1 00pa3yroluxcs BEUIECTB; TEIIOBOM 3((EKT; HCIONb30BAaHHE KaTaau3aTopa;
HAaIpaBJICHNE; M3MEHCHUE CTETICHEH OKHUCIICHUS aTOMOB).
[IpocTsie u cnoxHbBIE BenlecTBa. MeTalibl 1 HeMeTasutbl. [ eHeTndeckue psiibl MeTaia, HeMeTalaa
u mepexomaHoro wmeramia. Oxkcuiasl (OCHOBHBIE, aM(OTEpHBIE M KHUCIOTHBIE), THIPOKCHIbBI
(ocHOBaHMS, KHCIOTHI, aM(OTEpHbIE THAPOKCHUABI), COIHU: COCTaB, Kiaccudukamus u oodiue
XMMHAYECKHE CBOWCTBA B CBETE TEOPUHU DIICKTPOIUTUYECKON TUCCOIHMALNU ¥ TPEICTaBICHUH O
mpoleccax OKUCICHUS - BOCCTAHOBJICHUS.
YMK, undopmanoHHbIe pecypchl
1. ABtopckas mporpamma O.C.I'abpuensiHa, coorBeTcTBYoMIast DeaepaabHOMY
['ocynapctBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOT'O 0O0I1Iero 00pa3oBaHus U
nomnyiieHHas MuHuctepcTBoM obpazoBanus u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensn
[Tporpamma Kypca xumun 1Jis1 8-9 Ki1accoB 0011e00pa30BaTebHBIX YIPEIKICHUN /
O.C.I'abpuensn. — M.: [Ipoda, 2012r.).
2. I'abpuenan O. C., Ocmpoymos HU. I'. HactonpHast KHATA yauTens. XuMus. 9 K JL.:
Meroaundeckoe mocooue. — M.: [Ipoda, 20151
3. Xumus. 9 k 1.: KoHTponpHBIC U TIpoBepodHbIe paboTh K yueOHuky O. C. 'abpuensaa
«Xumus. 9 / O. C. I'abpuensH, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: lpoda, 2009r.
4. I'abpuenan O. C., Ocmpoymos U. I'. VI3yqaem xumuto B 9 K 11.: JluJaKkTHUECKUE MaTePUAIIbI.
— M.: bk mroc, 2009r.
5. I'abpuenan O. C., Bockobounurxosa H. I1. Xumus B Tectax, 3ajadax, yNpaXHEHUAX. 88—
9 k1. — M.: lpoda, 2009r.
HNuTepHeT-pecypcesni:
1. http://www.alhimik.ru TlpeacraBneHbl pyOpUKH: COBETHI AOMTYpHEHTY, YYUTEIIO XUMHH,
CIPaBOYHMK (04eHb OoublIasi 1moadopka TaOJIMII M CHPAaBOYHBIX MaTepUaioB), Becenas XUMMS,
HOBOCTHM, OJIUMIIMAJbI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPHUYECKUX  CBEICHMM).
2. http://www.hij.ru Xypran « XuMus 1 5KU3HB» TIOHATHO M 3aHUMATEIBHO PacCKa3bIiBacT 000 BCEM
MHTEPECHOM, YTO NMPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnekTponHbIil XypHan «XHUMHUKH M XUMHUS», B
KOTOPOM TPEACTAaBICHO MHOXKECTBO ONBITOB 10 XWUMHUH, 3aHUMAaTeIbHOM HWH(pOpManuy,
MO3BOJISIONICH YBJI€Uh YICHUKOB KCIIEPIMEHTAILHOW YaCThIO TPEIMETA.
4. http://c-books.narod.ru BceBo3morkHas TuTepaTypa mo XUuMHH.
5. http://www.drofa-ventana.ru M3BecTHOoe u3AaTeNBCTBO y4eOHOM muTepaTypbl. HoBHHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT M0 XUMUHU.
6. http://1september.ru XXypuam mns yuwreneir W He TOJBKO. BOJBIIOE KOIMYECTBO padbOT
YYEHHMKOB, B TOM YHUCIIE€ ¥ HCCIIEJOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuit MIKOMBHBIN MOPTAT CO CChUIKAMH Ha
oOpa3oBartenpHble CalThl Mo xumuHu. 8. Www.periodictable.ru COopHHK craTeli 0 XUMHYECKHX
AIIEMEHTAX, WILTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

IloypouyHoe muianupoBaHue (2 yaca B HeJleJ10)

Tema u TN ypoka

Jlara

JIeMeHTBI COAePKAHMS

IInanupyemMble pe3yJbTaThl

IIpeamerHbie

Meranpeamernsie Y'Y /1

JInuHOCTH
ble YY ]I

/3

Bgenenue. O01mas XapakTepuCcTUKA XUMHYECKHX JIEMEHTOB M XUMH4YeCKuX peaknuii. [lepuonnyeckuii 3aKoH u nepuoanveckas
cucremMa xumMuueckux 3JjeMeHToB JI.M.MeHnaeneena. (64.)

XapakTepucTuKa
XUMHYECKOIO 3JIEMEHTA
Ha OCHOBaHHUH €T0
II0JIO’KEHUS B
[Iepnonnueckoi
CUCTEME

. . MenneneeBa

Bopausiii nacrpykrax mo OT u Th.
XapakTepucTHKa XUMUYECKOI'O
aJIeMeHTa 110 Tooxenuio [ICXD
J.1. Menneneena.
JleMoHCcTpanusi: MOJEIN aTOMOB
3JIeMeHTOB 1-3 —T0 mepruo0B

Hayuamcs:
XapaKTepu30BaTh
XAMUYECKUE DITEMEHTHI
1-3 —ro mepuoma mo ux

noaoxxenuro IICXD J1.1.

Menneneena.

Tonyuam eo3modcnocme
HAYy4umucs: ONUCHIBATD
H3YUYCHHBIC OOBEKTHI
KaK CUCTEMbI, IPUMCHSISI
JIOTHKY CHCTEMHOT'O
aHanMza

PeryJisiTHBHbBIE: CTaBIT ydeOHbIE
3a]]a4u Ha OCHOBE COOTHECECHUS
TOTO, YTO y)KE U3BECTHO M YCBOCHO
yUaI|MCs, U TOTO, 4TO emIé
HEHM3BECTHO

Ilo3naBaTesbHBbIE:
CaMOCTOATCIIbHO BBIJACIAIOT U
(hOpPMYIHPYIOT [TO3HABATEIBHYIO
Hesb

KoMMyHHKATHBHBIE!
(GhopMYIHPYIOT COOCTBEHHOE
MHEHHE U MO3HUIIHIO, 3aJaf0T
BOTIPOCHI, CTOSIT HOHSTHBIE JUIs
MapTHEPA MOHSTHUSI

DopMUpPYIOT
OTBETCTBEHH
oe
OTHOIICHHE K
YYEHHIO

§1,
ymp. 1
(6),
Ne 10
(a)




CBolicTBa OKCUIOB, XUMUUECKHE CBOMCTBA OKCHUJIOB, Hayuamcs: Ha3pIBaTh PeryasituBHble: cTaBsaT yueOHyto | IIposBistoT
KHCJIOT, OCHOBAHUM U OCHOBAHHUH , KUCIIOT, COJICH B CBETE 06H{I/Ie XUMHYECKHUE 3a/1a4y, ONPEAEIAIOT YCTOMYMBBIN
o TEOpHH SJIEKTPOTUTHICCKOU CBOHCTBA KUCJIOTHBIX, MOCJIC0BATEIIbHOCTh yueOHO —
cONeH B CBETC TCOpHN Aucconmaniy ¥ OKHUCIICHHA- OCHOBHBIX OKCHJIOB IIPOMEKYTOUHBIX LEJIEH ¢ y4ETOM [IO3HABATENb §1,
w b
SJIEKTPOIMTUIECKON BOCCTaHOBJICHHS KHCIIOT, OCHOBAHUM U KOHKPETHOTO PE3YJIbTATA, ublit uarepec | YIP- 1
Juccouyanu 1 coneit ¢ mosuruu TOJ; COCTaBJIAIOT IIJIaH U alTOPUTM K HOBBIM (a),
OKUCJICHUS - NPUBOJUTH NIPUMEPHI JIEACTBUI criocobam ynp,
BOCCTAHORBJICHUS peakui, Ilo3naBarteJibHBIC: peueHus 2.
HMOJATBEPIKIAIOIINX CaMOCTOSITENILHO BBIIEISAIOT 3a1a4
XUMHYECKHE CBOUCTBA! (OpMYyIHPYIOT TO3HABATEIBbHYIO
OKCHJIOB, KHCIIOT, LIeITb, UCTIONB3YS OOIINE TPHEMBI
OCHOBaHUMH, COJICH; peuenus 3aaay
ompeneiTh BemecTso — | KoMMyHukaTuBHbIE:
OKHCIHUTENb U BemecTBo | KoHTpomb u onieHKa 1eHcTBUH
—BOCCTaHOBUTEIb B napTHepa
OBP;
THonyuam eosmodancnocmo
HAYYUMbCA:
IIPOrHO3UPOBATh
CIIOCOOHOCTH BEIECTBA
HpPOSIBIIATH
OKHUCIIUTEIbHBIE UITH
BOCCTAHOBUTEIILHBIE
CBOWCTBA C y4ETOM
CTENEHEH OKUCIIEHUs
9JIEMEHTOB, BXOASIIUX B
€ro COCTaB
AM(bOTepHBIe OKCUIbl U Tlonsitue o NEPEXOAHBIX 3JIEMECHTAX. Hayqamc;z: Pel"y.]'[ﬂTl/lBHbIe: HpOHBHHIOT
THPOKCHIBL AmporepHocTh. ['eHeTHYECKMH Pl XapaKTepu30BaTh [TpuHUMAIOT ¥ COXPaHSIOT JnoOpoxenare
MEPEXOHOTr0 3JIEMEHTA. XHMHUYECKHE CBOUCTBA y4eOHyI0 3a/1a4y, YUUTHIBAIOT JIbHOCTh,0T3bI
Ja6.omert: 1.Iomyuenne aM(pOTEPHBIX OKCHUIOB M | BBIICICHHBIC YIUTEIEM BUUBOCTb, §2,
FPI,I[pOK(iI/I,Ha LIMHKA 1 UCCJIeI0BaHNe TUAPOKCHUIOB; OpPUEHTHUPHI IEHCTBUSI B HOBOM Kak ynp.l
Cro CBOHCTE UCIIOJIb30BaTh MIPU y4eOHOM Marepuaie B [OHUMaHHE
XapaKTepUCTHKE COTPYAHUYECTBE C yUUTEIEM 4yBCTB
BELIECTB IIOHATUE Ilo3naBarenbHbIe: Jpyrux
«aM(pOTEPHOCTHY, CraBsr u GOpMyIHPYIOT podIeMy | JroJeH 1
MPOBOJUTH OMBITHI, YPOKa, CAMOCTOSTEIBLHO CO3a0T CoIlepeXUBaH
MOATBEPXKIAOLIUE AITOPUTM JIEATENbHOCTHU IIPU ue UM

XUMHYECKHE CBOMCTBA
aM(}OTEPHBIX OKCHIIOB U
THJIPOKCHUJIOB;

pemeHnH IpoOIeMbl
KoMMyHUKATHBHbBIE:




HOﬂyqam BO3MONCHOCMb
Hay4umbspcs: 0CO3HABATh
3HAYCHUC
TCOPCTUYCCKUX 3HAHUM
JJIA HpaKTI/I‘IeCKoﬁ
JACATCIBbHOCTH 4YCJIOBCKA

[TposBISIFOT aKTUBHOCTB BO
B3aUMOJACHCTBUH AJISl PELICHUS
MO3HABATENBHBIX U
KOMMYHUKAaTHBHBIX 3a1a4(3aJal0T
BOIIPOCHI, (POPMYJIUPYIOT CBOH
3aTpyAHEHUs], IPEIaraoT
MIOMOIIIb B COTPYIHUYECTBE)

Hepnozmqecm/n?l Crpyxrypa IICXD JI.. Menneneesa. | Hayuamca: onucsiBaTh U | PeryasiTuBHbIE: Onpenenstor § 3,
3akoH u Ilepruonuueckas Crpoenue atoma. PU3NIECKHH XapaKTepu30BaTh [InanupytoT cBou AeHCTBUS B CBOIO yIp
cHcTeMa CMBICII TIOPSAIKOBOTO HOMEPA, HOMEPA | TabnuaHy0 GopMy COOTBETCTBHUH C IOCTABICHHON JTUYHYIO 47
NepHoJa, HoOMEpa rpyIIbl Xu- I[ICXD 1. 3a/1a4eil U yCIOBUSIMU €€ TO3UIIHIO,
J. . Menneneena B Mugeckoro anemenra B [ICXD JI.U. MeHieIeeBa; 1eaTh peansanum AICKBATHYIO (Tuce
CBETE YYEHUS O Metineneesa. [IpirHEl H3MEHEHUA YMO3AKJIIOUEHHUS O auddepenun | MEHHO
CTPOEHHUHM aToMa CBOMCTB XUMIMCCKUX 5JICMCHTOB M MX | yapakTepe H3MEHEHHS Io3HaBaTeNbHBIE: CTABAT POBAHHYIO ), ynp.
COCIIMHCHIN B [ICPHOJIAX U IPYIINaX, CBOWCTB XUMHYECKHUX U GOPMYJIUPYIOT LIEIH U CaMOOLICHKY | 911
raaBHbeIX oarpymmax [ICXD JI.U. .
9JIEMEHTOB C npoOJIeMbI YPOKa; OCO3HAHHO U CBOUX
Menneneena, JleMoOHCTpaus: . (yCTHO
YBEJIMUEHUEM 3aPsIIOB MIPOU3BOJIHHO CTPOSIT B YCTHOU U yCIIEXOB B
pasnuvHbie GOPMBI TAOIHUIL i b 6 )
o MUCHbMEHHOM M .
HEPUOIUUECKOI CHCTEMBI. ATOMHBIX ANED. CbMEHHOI GOpME yaeoe
Honyuam eo3modicHocms
HAy4umucs. IPUMEHSTh KommynukaTnenbie: .
BiianeHue MOHOJIOTHYIECKOH 1
3HAHUS O N
HajJoruaeckoi hopm
3aKOHOMEPHOCTSX A topmamu peun
NepUOANYECKON
CHUCTEMBI XMMHUYECKUX
3JIEMEHTOB JJIS
00BSCHEHUS U
MIPEIBUICHIS CBOMCTB
KOHKPETHBIX BEIIECTB
TemeTnueckKue psana O06001IeHrEe CBEIEHHIT O Hayuamca: PeryasiruBHbIE: ®opMUpOBaH § 5,6
MeTaslIa | HeMeTasuia XUMHUYECKUX PEAKIHUIX. yCTaHaBJIMBATh BriaBuraroT Bepcuu petieHus ue c.39
Knaccugukarust XuMHIeCKIxX IIPUHAJUIEKHOCTh npoOJIeMbl, 0CO3HABATh KOHEYHBIH | OTBETCTBEHH V1. 2
peaKnui Mo pa3IMyHBIM XUMUYECKOU PEaKIMi K | pe3yyibTar oro p-
OCHOBaHUSIM: onpeaenéuHomy Tumy o | Ilo3HaBaTeabHbIE: OTHOILICHHS K
COCTaBY W YHCITY PEarupyIonmx u OJIHOMY U3 Br10uparoT OCHOBaHUS U KPUTEPUHU | YUESHHUIO
00pa3yIoNIMXCsl BEMIECTB, KIaccu(UKAITMOHHBIX JUIL KJIAcCU(HUKAINN

TeIIOBOMY 3 deKTy,
HarpaBJIeHUI0, U3MEHEHNIO
CTEIeHEl OKHMCIIEHUs JJIEMEHTOB,
00pa3yIomux pearnpyromnme

npHU3HAKOB: 1) Mo yncy
1 COCTaBY MCXOJHBIX
BEIIECTB U IPOAYKTOB
peakuuu (peakuuu
COEIMHEHUS,

[IpeobpazoBbiBaTh HHPOPMALIHIO
13 OZIHOTO BHJIA B APYTOil U
BBIOUpATH s ce0st yIOOHYIO
(dbopMy duKcauu IpeaCTaBICHUS
nHpopmManuu




BelllecTBa, (ha3e, UCTIOIb30BAHHIO
KaTaJan3aropa.

Pa3noKEHUsl, 3aMEeIICHHS
1 oOMeHa);

2) 10 BBIICIICHUIO WK
MOTJIONEHHUIO TETUIOTHI
(peakiu
IK30TCPMHUUCCKHIEC U
SHIOTEPMHUYCCKUE);

3) Mo U3MEHEHHIO
CTEIEHEW OKUCIEHUS
XUMHYECKHUX IEMEHTOB
(peaxim
OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIC);
4) mo o6paTuMOCTH
mporecca (peakiuu
obpaTumbie U
HeoOpaTHMBIe);
Honyuam eozmoocnocme
HAyuUmsCcs: COCTaBISITh
MOJICKYJISIPHBIE U
MOJITHBIE HOHHBIE
ypaBHEHHSI IO
COKpaIeHHBIM HOHHBIM

KoMMyHUKaTUBHBIE!

OTcrauBaTh CBOIO TOUKY 3pEHUS,
MIPUBOAUTH APTYMEHTHI,
MOATBEPIKAAS UX (aKTaMU.
Pasnuuath B yCTHOU peun MHEHHE,
JIOKa3aTeNbCTBA, TUIIOTE3bl, TEOPUU

YpaBHEHHSM.
6 | Kourposbnas KoHTposs npeqMeTHBIX 1 Hayuamca: npuMeHsTh PeryasiTuBHBIE: OCYIIECTBISIOT Bripaxaror
paGoraNel METaNpeIMETHBIX YIeOHBIX MOJIy9ICHHBIE 3HAHUS U TIOITArOBBIM M UTOTOBBIN KOHTPOJb | aJ€KBAaTHOE
JleiicTBull 10 TeMe « Beenenue. c(OpMHUpPOBaHHbIE IO PE3yJIbTaTy IIOHUMaHHE
o reme «BBeneHue»
OO6mmas xapakTepucTHKa YMEHUS ISl pEeIICHUS IMo3HaBaTe/bHbBIE: MPUYUH
XUMHYECKHUX y4eOHBIX 3a71a4 CTPOSIT pe4eBOE BHICKA3bIBAHUE B ycrexa u
9JIEMEHTOB U XUMUYECKUX PEAKIUI. YCTHOI U MMCBMEHHOM (opme Heycnexa
Ilepuonuueckuii 3aKoH U KoMMyHHKaTHBHBIE. YUUTHIBAIOT | y4eOHOU
ITepuonnueckas pa3HbIe MHEHUS U CTPEMSTCS K JeSITeIbHOCT
cUCTEMa XUMHUYECKHUX 3JIEMEHTOB KOOpAMHAIMY PA3IUYHBIX MO3UIUHA | U
. U. MenneneeBa» B COTPYIHHUYECTBE
Tema 1. Meramnbi(154. +34. npaKTHKYM)
7/1 ITonoxenue Tlonoxxenrne MeTaJJIOB B Hayuamcs: xapaktepu3oBartb PerynsituBHble: Onpenenstor § 7-9
3JIeMEHTORB- Ilepuonuueckoil cucreme METAJUIBI 10 UX NOJOXKEHUIO B | [IpHHUMAIOT U COXpaHSIOT CBOIO yip.2.
XUMUYECKHUX 3JIEMEHTOB INCX5 O.N.Mengeneena, yueOHyI0 3a/1a4y, JIMYHYIO

MCETAJIJIOB B




HepI/IO JIMYECKOU . Y. MenneneeBa. Meraninueckas | ONMChIBaTh CTPOCHUE IUTAHUPYIOT CBOU AEUCTBHA B | MO3UIIMIO,
CHCTEMe KpUCTAJIINYECKAsI pEIIEeTKA U (hu3n9IecKue CBOWCTBA COOTBETCTBUU C aZIeKBaTHYIO
N M METaJUINYeCKass XUMUYCCKas CBsI3b. | METAJUIOB, OOBSICHATH MOCTaBIIEHHOM 3a/1aueil u muddepeHnn
A. 1. Menzeneesa u Oo6mue (huznvyeckue CBONCTBA 3aBUCHUMOCTH CBOWCTB YCIIOBUSIMU €€ pean3aiiuu POBaHHYIO
0COOCHHOCTH METaJlIoB. METaIIOB OT MX MOJIOKEHHUS Ilo3HaBaTelbHbIE: CaMOOLIEHKY
CTPOCHMS HUX CriaBel, UX CBOMCTBA U 3HAUCHUE. [ICXD JI.U.Menneneena, Hcnonp3yroT 3HaKOBO — CBOHUX
aATOMOB. JIa6. onbIThI: 2. O3HAKOMJICHUE C Honyyam eosmoorcnocmo CHMBOJIMYECKHUE CPEJICTBA YCIIEXOB B
duznyecKke 00pa3iaMu METaIJIOB Hayuumucs: MPOrHO3UPOBATh KoMmyHuKaTUBHBIE! yuebe
o CBOMCTBAa HEU3YUEHHBIX ApryMEHTHPYIOT CBOIO
CBOHMCTBA METAJIJIOB. o
3JIEMEHTOB U UX COCIMHEHUI MO3ULUI0 U KOOPAUHUPYIOT
CrutaBsl Ha OCHOBE 3HAHUI O ee C MO3ULUM apTHEPOB B
NEPUOANYECKOM 3aKOHE. COTPYITHUYECTBE
8/2 XUMHYECKHAE XUMHYECKHE CBOMCTBA METAJIOB Hayuamcs: onuceiBath PerynstuBHubie: DopMuUpyIOT § 11.
CBOIICTBA METAJIIIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBOMCTBA BEIIECTB HA OCHOBE [TocraHnoBka yueOHO YMEHUS yIp.
CBETE UX MOJIOKEHUS B HaOJIFOICHUIT 32 UX 3a/la4 Ha OCHOBE WCIIOJIb30BaT 35
ANEKTPOXUMUUECKOM PSIAY MpeBpaLICHUSIMH, COOTHECEHHSI TOTO, UTO b 3HaHUS B ,D(m
HanpsHKEHHi METAILIOB. JIEMOHCTPUPYEMBIMH M3BECTHO U YCBOEHO , U ObITY CbMCH
JdemoncTpanuu: B3auMmonelicTBre | yuuTesleM, UCCIEA0BATh TOT0, 4YTO €I11€ HEU3BECTHO HO),
METaJJIOB C HEMETaJJIaMU. CBOICTBa BEIIECTB B XOJ€ Ilo3HaBaTeabHbIE: ymp. 4
JIa0. onbIThI: 3.B3auMonetictBre BBIMOJTHEHHS J1A00PaTOPHOTO BriaBmkeHHe THIIOTE3, UX (yCTHO
METaJJIOB C PaCTBOPaMHU KHUCIIOT U OIIBITA, JIENATh BHIBOJIBI O 00oCHOBaHHE, )
COJICH. 3aKOHOMEPHOCTSIX CBOMCTB JI0Ka3aTeIbCTBO
METAJJIOB B MIEPUOJIAX U
rpymnmnax. KoMmyHukaTuBHbIE:
Honyuam eo3moorcnocmeo Y4acTByIOT B KOJUJIEKTUBHOM
Hay4umucs: IpOrHO3UpoOBaTh 00CyX)IeHUHU npobiem,
XUMHUUYECKHUE CBOMCTBA MPOSIBIISIIOT aKTHBHOCTH BO
HEU3YYCHHBIX DJIEMEHTOB M UX | B3aWMOJCUCTBUU TSt
COeIMHEHUI Ha OCHOBE 3HAHUN | peUIeHHsI
0 TMEPUOINIECKOM 3aKOHE. KOMMYHHKATUBHBIX u
MO3HABATENbHBIX 3a/1a4
9/3 MeTaniasl B Mertamnst B mpupoze. O0mue Hayuamcs: coctaBnsith PeryasituBHbIe: Topnocts 3a § 12.
npupoze. O6uue CHOCOOBI UX TIOTYYCHUS. YpaBHEHHUsI peakuuil , Y4YUTHIBAIOT IPABUIIO B pocCHiCKy0 |  8()
JIad. onbiThl: 4. O3HaKOMIIEHHE C JIe)KalUX B OCHOBE IMOJIYYE€HUs | TUIAHUPOBAHUM U KOHTPOJIE HayKy
CIIOCOOBI X Yup.5

MOJTy4YECHUS

o0pazaMu MpUpOIHBIX
COEJMHEHUI MEeTaIlIOB.

METaIIOB.
HO/ZyLlClm 603MOIHCHOCMb
HAyuumuvCcsi: TPUBOTUTD
NpUMeEpHl ypaBHEHHH
peakiuii, Jiekaluux B OCHOBE
MIPOMBIIIJICHHBIX CIIOCOO0B
MOJy4Y€HUs YyryHa U CTaJIH.

croco0a JIercTBUs
ITo3naBaTeabHbBIE:
HUcnone3yror nouck
HeoOXomuMon HHpOopMAaIH
JJIS1 BBITIOJTHCHU S y‘IeGHBIX
33JaHUM C UCIIOJIb30BaHUEM
y4eOHOI TuTepaTyphl




KomMmyHukaTuBHbIe:
Y4UnTHIBAIOT pa3HbIE MHEHUS
U CTPEMSATCS K KOOPJUHAIUH
Pa3IUYHBIX TO3UIUIL B

COTPYAHUYECTBE
10 Pemenue pacueTHbIX PacuerHsle 3amaun o ypaBHeHUAM | Hayuamcsa: pemaTsb PeryasTuBHbIe: OBnanenue 3anaua
327124 C TIOHATHEM XUMHUYECKHX PEaKIi, pacdeTHble 3a/1a4H 110 OrneHuBaOT NpaBHILHOCTD HaBbIKAMU B
MPOTEKAIOIIUX C yYaCTHEM YpaBHEHHSIM XUMHYECKUX BBITTOJTHEHUS ICHCTBUS HA JUIS
Mmaccosas 00 . o Y TETpan
METaJUIOB U UX COSAUHEHUH peaxIuii, MPOTEKAIOIIHUX C YpOBHE aIeKBaTHOU MPaKTUIECKO
6b1X00a NPOOYKMa y9acTHEM METAILIOB M HX PETPOCTIEKTHBHOM OLIEHKH i H
COEIUHEHUI. Ilo3naBaTeabHbIE: JESTEIBHOCT
Honyuam eo3mosicHocms Bribupator Hanbomee u
Hayuumucs: pemaTh 3¢ PEKTHBHBIEC CITOCOOBI
ONTUMITHATHEIC 33Ja9H. peleHns 3aad,
KOHTPOJIHPYIOT U
OILIEHUBAIOT MTPOIIECCUU
pe3ybTaT AEATEIBHOCTH
KoMMyHuUKaTHBHBIE:
Kontpomupyror neiictBus
napTHepa
11 ITousiTue o Kopposus MeTanoB u crocoOb Hayuamcsa: ncnons3oBate pu | PeryasiTuBHbIe: Ymenue §13.
KOPPO3HH METAIIOB 00opeOBI ¢ Helt XapaKTEPUCTHKE METAIIOB 1 Pazmgaror c130006 u UHTETpUpoBa | ypp |
WX COCAMHCHUN MOHATHUS pe3ynbTaT IeHCTBHA Th 7 c.86
«KOPPO3US METAIIIIOBY, I[o3naBaTenbHbIE: MOJTyYEHHBIE C.
«XUMHYECKast KOPPO3H», Brnanerot o6mumM npueMom 3HAHUS B
«AIEKTPOXIUMHUIECKAS pelreHus 3a1a4q MIPaKTHICCKH
KOpPPO3Hs», HAXOANUTH crloco0bl | KoMMyHHKATHBHBIE: X YCIIOBHSAX
3aIUTHl METAJIOB OT JloroBapuaarorcs o
KOpPPO3UHU. COBMECTHOM J€ATEIbHOCTH,
Tonyuam eosmodcHocms HNPUXOJIAT K 001IeMy
Hay4umuvcsa . IPAMEHSTD PELICHUIO
3HAHUS O KOPPO3UH B KU3HMU.
12 [llenounsie OO6mmas xapakTepuCTHKA IMENOYHbIX | Hayuamuvcs: naBaTh PeryasiTuBHbIE! PazButue § 14.
MeTasIbl: OOIIas MeTaJuIoB. MeTasTbl B IPUpPOJIC. XapaKTEePUCTUKY IIEJIOYHBIM [InaHupyrOT CBOM JICUCTBUS | OCO3HAHHOTO, | ~ Q4
O01mue crocoObI X HOTyUYeHHUSI. MEeTaJlIaM I10 WX HOJIOKEHHIO B | B CBSI3H C ITOCTaBJICHHON YBa)KUTEIHHO
XapaKkTepUCTHKA C . [ICX2 .. Menneneena 3a/1a4ueil U yCcIOBUsIMHU €€ ro u ynp.1
TPOEHHE aTOMOB b , I y
[Ieno4HBIC METAITBI — TIPOCTHIC Hccie0BaTh CBOICTBA pemeHus nobpoxenare
/6BemecTBa IIETIOYHBIX METAJIIOB — KaK I[o3naBaTenbHBIE: JBHOTO
MPOCTHIX BEIECTB. CraBst 1 HOpMyJIUpPYIOT OTHOILICHHUS K
Tlonyuam o3modscnocms LEJIN ¥ TPOOJIeMBI ypoKa JIpyromy
Hay4umucsi: TPAMOTHO KoMMyHHKATHBHBIE! YeJIOBEKY.




oOpamiaTbcs ¢ BemecTBaMH B

AJIEeKBaTHO UCHOJIb3YIOT

Ero muenmuro,

[IOBCEITHEBHOM JKHU3HH. pedeBbIe CPENCTBA A CIOCOOHOCTH
3 PEKTUBHOTO pelICHHs BECTH JUAJIOT
KOMMYHHKATHUBHBIX 3a7a4 C IpyTUMU
JIIOJIbMU
13 CoenuHeHus Baxneiimme coennHenus Hayuamcs: xapakrepu3oBathb PeryasituBHbIC: c.106
ILEJIOYHBIX IIEJIOYHBIX METAIJIOB — OKCH/IBI, (hu3MYecKre U XUMUYCCKHE YYUTHIBAIOT IPABUIIO B yip.4
TUAPOKCUIBI U CONH (XJIOPUABL, CBOICTBa OKCHUJIOB U IUTAHUPOBAHUH U KOHTPOJIE
MCTaJLTOoB KapOOHATHI, CYIb(aThl, HUTPATHI), TUAPOKCUAOB IIEIIOUHBIX crioco0a peneHus
UX CBOWCTBA M IPUMCHEHHUE B METaJJIOB, COCTABJIATD Ilo3naBaTenbHbIE:
HapoJHOM xo3siicTBe. KanuitHsie XUMUYECKHE YPABHEHHUS, Hcnonp3yroT nouck
ynoOpeHusl. XapaKTEepU3YIOLIIe CBONCTBA HeoOXxomuMol HH(opMaIH
JemoHcTpanuu: MIETIOYHBIX METAIIOB, PEIIATh | VIS BHITOMHEHHS YIeOHBIX
OO0pa3Isl MEeTOYHBIX ’ «UETOYKN» MPEBPALLEHUH. 3aJlaHUH C UCIIOJIb30BAHUEM
IETI0YHO3EMENIbHBIX METaJIIOB. Tonyuam eo3modrcnocms y4eOHOI TuTepaTypsl
B3aumoneiicTBue HaTpHs, TUTHUS C HAy4umuvcs: COCTaBIATh KoMMmyHuKaTUBHBIE!
BOZIOM. B3auMopeiictBue HaTpus ¢ «LETIOYKU» NIPEBPALLEHUM. Y4UTBIBAIOT pa3Hble MHEHMS
KHCJIOPOAOM Y CTPEMSATCS K KOOpIUHAIINH
JIa6. onbiThl: 4. O3HaKOMIIEHHE C Pa3IUYHBIX TO3UIUI B
o0pasaMu IpUPOIHBIX COTPYAHUYECTBE
COCJITHEHUI METAIUIOB: a) HATPHS
14 [llemouHO3eMENbHBIC OO0mast XxapaKTepUCTHKA AIEMEHTOB | Hayuamscs: naBathb PeryasTuBHbIe: PasBurue §15
METAILIBI: 00MmIas rinaBHOM noarpynmnst 11 rpynmst. XapaKTEPUCTUKY [InaHupyroT cBOM AEUCTBHUS | OCO3HAHHOIO, yIp.5
CrpoeHue aTOMOB. LIEJIOYHO3EMENbHBIM METaJlJIaM | B CBSI3H C IOCTABJICHHOU YBaXKUTEJIBbHO
XapaKTepUCTHKA y c.107
[[enoyHO3eMeNbHBIE 1o ux nojioxenuto B [IICXD 3a/1a4eil U yCcIOBUsAMHU €€ rou
MeTaJlJIbl — MPOCThIE BELIECTBA. J.N.Meunneneena, pelieHus nmoOposkenare
XapaKTepU30BaTh COCTAB Ilo3naBaTenbHbIE: JIBHOTO
aTOMOB, HccienoBaTh cBoiictBa | CraBsT U GOpMyIUpYIOT OTHOUICHHS K
HIETIOYHBIX METAIIIOB — KaK L[EJIN U TPOOJIEMBI YpoKa JIPyTOMYy
MIPOCTHIX BEIIECTB. KoMMmyHUKaTUBHBIE! YeJIOBEKY.
Tonyuam eo3modcHocms ATIeKBaTHO MCHOJB3YIOT Ero muenwuto,
Hay4umuvcs: TPaMOTHO pedeBble CpecTBa s CcrocoOHOCTH
oOpamiatecs ¢ BemecTBaMu B | 3 dekTuBHOrO penieHus BECTHU JAUAJIOT
MOBCEIHEBHOM KM3HU KOMMYHHUKATUBHBIX 3aJa4 ¢ ApyruMu
15 CoenuueHus Baxneitmue coeqnHeHus Hayuamcs: xapakrepu3oBartb PerynsituBHble: JIFOJIbBMHA
IEJTOYHO3EMEIBHBIX HIETI0YHO3EMENBHBIX (hu3nYecKre U XUMUYECKHE Y4YUTHIBAIOT NPABUIIO B
METAIIIOR METaJJIOB — OKCHUJIbl, THIPOKCUIBI | CBOMCTBA OKCUAOB U [UTAHUPOBAHUM U KOHTPOJIE C.106
U COJIU (XJIOPUABI, KapOOHATHI, TUAPOKCUIOB croco0a pemeHus :
HUTPATHI, CyiIb(atsl, pocdarsr), HIETI0YHO3EMENBHBIX Ilo3naBaTenbHbIe: ynp.3

WX CBOMCTBA U MIPUMCHCHHUEC B
HapOJHOM XO3sIMCTBE.

METaJIJIOB, COCTaBIIATh
XUMUYECKUE YPaBHCHHS,

Hcnonp3yroT nouck
HEeo0X0IMMOH HH(OpMaIH




JdeMoHcTpanum:

B3aumoneiicTBue KajabIys ¢ BOJOM.

B3aumoneiictBue Maraus c
KHCIIOPOJIOM.

JIa6. onbIThI: 4. O3HAKOMIIEHHE C
o0pazaMu MpUpoIHBIX
COCJIMHCHUI METAIUIOB: 0) KabIUsI

XapaKTEepU3YIOLIUE CBONCTBA
IIEIOYHBIX METAJUIOB, PEIIaTh
«LEMOYKM MPEeBpalCHUH.
IHonyuam eo3mooicnocms
HAay4umuCsi. COCTABIATH
«LEMOYKM MpeBpaleHUH

JUTS BBITTOTHEHHS YIeOHBIX
3aJJaHUH C UCIIOJIb30BaHUEM
y4ueOHOU TUTepaTyphl
KoMmyHuKaTUBHBIE!
YYUTHIBAIOT pa3Hble MHEHHS
U CTPEMSTCS K KOOpIUHALIH
Pa3TUYHBIX TO3UIUI B

COTPYAHUYECTBE
16 AJTIOMAHUN — Crpoenue aToma, puzndeckue u Hayuamoca. naBatb PeryasituBHbIC: DopmMupyroT § 16.
I1ePEX O IHBIH XIUMHYECKIE CBOMCTBA aIFOMUHHS XapaKTePUCTHUKY aTFOMUHUS [TmanupyroT CBOW JICHCTBUSA | MHTEpEC K C.115
KaK MIPOCTOTO BEIIECTBA. 1o ero monoxeHuro B [ICXD C TIOCTABJICHHOM 3ajaueii u KOHKPETHOMY
OJICMCHT. JIad. onbiThl: 4. O3HaKOMIIEHHE C J.N.Menneneena YCIIOBUSIMU €€ PELICHHUS XUMHUYECKOM ynp.6
, )
dusnyeckue 1 00pa3aMu IPUPOTHBIX XapaKTepu30BaTh COCTaB OIICHUBAIOT MPABHIHLHOCTH Y DJIEMEHTY
XUMHUYCCKHUEC COCIMTHCHUI METAJUIOB: B) aToMa, XapaKTepHu30BaTh BBINIOJTHEHUS IEUCTBUS
CBOICTBA AIIOMUHHUSL. (hU3MYeCKHe U XUMHYCCKHE Ilo3naBaTenbHbIE:
AITFOMITHILSL. CBOMCTBA AJIIOMHUHMUA, CaMOCTOSITENbHO BBIACISIOT
Tonyuenue u 06’bf[CH51TI> 3aBHCHMOCTh u popmynupyrot
CBOMCTB aJIIOMUHHUS OT €r0 MO3HABATEJIBHYIO LEJb,
NIPUMCHCHHC nosnoxenus B [ICXD UCIOJB3YIOT OOLIHE MPUEMBI
AJIFOMUHUA J.1.Menneneena, 00BsICHSITh pelieHus 3anay
MPWIAHBl XUMAYECKOH KomMyHHuKaTHBHBIE:
WHEPTHOCTH aTFOMHUHUS. JloIrycKaroT BO3MOXHOCTD
Honyuam eo3moscHocme Pa3IMIHBIX TOYCK 3pEHUS, B
Hayuumucsi: TPAMOTHO TOM YHCJIC HE COBIAAIOIINX
oOpamarbcs ¢ BemecTBaMH B ¢ ux coocTBeHHO#. U
MTOBCEIHEBHOW KHU3HH OpUECHTUPYIOTCS Ha
MO3MIIMIO TTapTHEPa B
o0IeHnn u
B3aUMOJIEHCTBUU
17 CoenunHeHus CoeauHeHHs aTlOMUHUS — Hayuamcs: xapakrepu3oBaTtb PeryasituBHbI€: ®opmupytor | § 16.
ATFOMIHIS — OKCH/[I ¥ THJIPOKCHUJI, UX (huzngeckue 1 XMMHUYECKHe Y4YUTHIBAIOT IPaBUIIO B yMEHHe yip.5,
aM(pOTEpHBINA XapaKTep. CBOMCTBa OKCH/IA U IUTAaHUPOBAHNUHU B KOHTPOJIE MHTETPUpOBa
OKCHA ¥ THNPOKCUL, Baxneilimue conu anroMUHUSL. TUAPOKCUA ATFOMHUHHUS crioco0a pemeHus Tb !
. ;
HX aM(OTEPHBIiT IIpuMeHEHYE aTIOMUHHS U €70 COCTABIIATH XUMUIECKUE Ilo3HaBaTeJlbHbIE: HOIydeHHBIE
XapakTep. COEMHEHUIL. ypaBHEHHUsI, XapakTepuzytomue | Mcnonap3yloT nouck 3HAHUS B
JIa6. onbiThl: 5. [TonydyeHue CBOWCTBA aIFOMHHHS, PEIIATh HEo0X0MMOH HHPOPMaUU | TPAKTUYECKY
TUAPOKCHUAA aJTIOMUHUS U €T0 «UETIOYKW» MPEBPALLEHUI. JUTS BBITTOJTHEHHS YIeOHBIX 10 XKU3HD.

B3alMO/JICICTBUE C pacTBOpaMH
KHCJIOT U IIEJ04YEe.

THonyuam eo3modicHocme
HAy4umbocsi: COCTABJIATH
«LETI0YKN» NIPEBPALLEHUI

3aJlaHUH C UCTIOJIB30BAHHEM
y4eOHOI TuTepaTypsl
KoMMyHHKATHBHbBIE:




KonTponupyrot neiictsue
mapTHEpa

18 IMpakTuyeckast Ocy1iecTBiIeHNE IETTOYKH Hayuamcsa: obpamatbes ¢ PeryasTuBHbIe: PasButne c.124
padora Nel XUMHYECKUX 1a00paTOPHBIM OCyIIeCTBISIIOT MOLIAroBbI | KOMMYHHKAT yip.4
IpeBpaleHui 000pyIOBaHUEM U KOHTPOJIb 110 Pe3yIbTaTy UBHOTO

OcyiecTBiieHne

HarpeBaTeIbHBIMHI IpUOOopaMu KOMIIOHEHTa
OENoYKH B COOTBETCTBHH C NPaBUIIaMU Ilo3naBaTenbHbIC: B OOLICHUH U
XUMHUYCCKUX TEXHUKH 0€3011aCHOCTH, Brnanerot o6uumM nmpuemMom COTpYAHUYEC
MPEeBpALCHUI OINKCBIBATh XUMHUYECKHUH pelmieHus 3agau TBE CO
METaJLIOB. SKCHEPUMEHT C IOMOLIBIO KoMMyHHKATHBHBIE: CBEPCTHHUKAM

S3bIKa XMMHH, JICTaTh BBIBOJB! | YUNTHIBAIOT pa3HbIC MHEHUS | U U

0 pe3yabTaTaM U CTPEMSITCS] K KOOPJMHAINN | YIUTEISIMA

9KCIIEPUMEHTA. Pa3INYHbBIX TTO3UINH B

Ionyuam eosmoocHocms COTPYTHUYIECTBE

Hay4umucs: OCO3HABATh

HEOOX0AUMOCTb COOJIIOICHHS

npasui Th u OT mns

COXpaHEHMS 370POBbS

OKPY’KaIOIIHX.

19 Keieszo — 3jIeMeHT Pacnonoxenue xenesa B IICXD.M. | Hayyamwvcs:. naBatb PeryasituBHbIC: ®opmupyror | § 17
VII |pr1'IHbI MeHnzeneesa u CTPOEHUE €10 aT(iMa' XapaKTCPUCTHKY XKEJie3a I10 [Inanupytor CBE)I/I ueﬁCTPHﬂ HHTEPEC K c.124
o DusnyecKue 1 XUMUYIECKIE CBOICTBA | ero monoxkenuo B [ICXD C IOCTaBJIEHHOM 3ajjauell u KOHKPETHOMY

Mo004HO Keje3a — IMPOCTOTO BEIICCTBA. J.N.Menneneena, YCJIOBUSIMH €€ PELICHUS, XUMHYECKOM yup. 5
HOArpYHIIbL. Jla6. onbiTel: 4. O3HAKOMICHHE C | XapaKTepH30BaTh COCTAB OIIEHMBAIOT NPABUJILHOCTh y JJIEMEHTY
duznveckue u 00pasuamMu IPUPOTHBIX aToMa, XapaKTepu30BaTh BBINOJIHEHHS JEUCTBUSA
XUMHUYECKUE COC/IMHCHHII METAJLIOB: B) JkKeJle3a. (huznvecKue ¥ XUMHICCKIEe IMo3naBaTebHBIE:
CBOMCTRA KeIe3a. CBOICTBA JKerne3a, OOBSICHATh CaMOCTOSITEIFHO BBIACISAIOT

3aBHCHMOCTh CBOMCTB Xkele3a u popmynupyrot

Haxoxnenue B
MIPUPOJE.

oT ero noyoxenus B [ICXD
JI.1.MeHnneneena,
HCCIIEIOBATh CBOMCTBA JKeje3a
B XOZ€ BBIITOJIHCHUA
11a00paTOPHOTO OTIBITA,
OIMMCEIBATh XMMHYECKHH
9KCIIEPUMEHT.

HO/ZyLlClm BO3MOINCHOCHb
Hay4umucs: TPaMOTHO
oOpamarbcs ¢ BenIeCTBaMH B
MOBCETHEBHOM JKU3HHU

MMO3HABATE/ILHYIO 1IEJTb,
UCIIOJIb3YIOT OOLINE TPUEMBI
peleHus 3a1a4
KoMMyHHUKATHBHbBIE:
JloImycKaroT BO3MOXKHOCTB
Pa3IMYHBIX TOYCK 3PCHUS, B
TOM YHCJIE HE COBIAAAIOIINX
¢ ux cobcreennon. U
OpPUCHTUPYIOTCS Ha
MO3UIIMIO TApTHEPA B
0o0ILIEHNN |
B3aNMOJIEUCTBUU




20 CoenunHenus xeiesa Tenetuueckue paasl Fe?*u Fed* Hayuamcsa: xapakTepu3oBaTtb PerynsatuBHbie: PasButne c.123
+2,43 ux Baxuelimue conu xenesa. (uznIeckne 1 XUMUYECKHe Y4uThIBaIOT MIPABWIO B OCO3HAHHOTO, ymp. 1
3HayeHue xenesa CBOMCTBa OKCUIOB U IUTAHUPOBAHUH U KOHTPOJIE YBaXHUTEIBHO
Ka4CCTBCHHOC U €T0 COEUHEHUI! I NpUpOAbI U THIPOKCUIOB JKee3a, crioco0a peneHus rou
OInpcACICHUC. HApPOHOTO XO3SAHCTBA. COCTABJIATh XUMHUYECKHE Io3HaBaTenbHbIE: no0poxkenaTe
I'enernyeckue pAAbL JeMoHCTpanuu. YpaBHEHHUs, XapakTepusyromue | Mcnoap3yroT IOUCK JILHOT'O
Fe 2y Fe*3, BzaumoneiicTBue MeTanios ¢ CBOWCTBA COCTMHCHUM JKee3a, | HeoOXOAMMOW HHPOPMALMU | OTHOIICHUS K
HemeTanami. [lonydyenue MPOBOJUTH KaUe€CTBEHHBIC JUTsI BBITTOJTHEHUS] YUEOHBIX JIpYroMy
runpokcuaoB xemnesa (1) u (II0). PeaKIyu, MOATBEPKIAIOIITIEC 3alaHNH C UCIOJIB30BAHNEM YeIIOBEKY.
JIad. onbiThl: 6. KauecTBeHHBIE HaJIM4re B BOJHBIX PACTBOPAaxX | Y4eOHOH JUTEpaTyphl Ero Muenuto,
peaxmmu Ha noHHI xene3a (1) u KaTHOHOB XeJe3a, pelaTh KoMMyHHKATHBHBIE: CIIOCOOHOCTH
(. «UETIOYKW» MPEBPALLEHUH. YuuThIBalOT pa3Hble MHEHUSI | BECTU AUAJIOT
Honyuam eo3moorcnocmeo U CTPEMSATCS K KOOpAUHALMM | C APYTUMU
HAy4umucsi: COCTaBJIATh Pa3ITUYHBIX TO3UIUH B JOJIbMU
«IIETIOYKW» MPEBPAILEHUH, COTPYAHUYECTBE
COCTaBJIATh MOJIEKYJSPHEIE U
MOJIHBIE HOHHBIE YPaBHEHUS 110
COKpaIleHHbIM HOHHBIM
YpaBHEHHSIM
21 IpakTHyeckas [TonyuyeHue u cBolicTBa Hayuamcs: obpamatbes ¢ PeryasituBHbIC: OBnajzeHue ymp. B
paGora Ne2 COEIMHEHUI METaJuIoB J'Ia660paTOpHBIM OcCyILEeCTBASAIOT NOLIAaroBbId HaBbIKaMU TeTpaz
000pyaOBaHUEM U KOHTPOJIb 110 Pe3yibTaTy JUTSt
HOH\'yquI/Ie 1 HarpeBaTeIbHBIMH IPUOOpaMU MIPaKTUYECKO 1
CBOHUCTBA B COOTBETCTBUH C TipaBwiamu | Ilo3HaBaTe/bHbIe: 7
COG,Z[I/IHGHI/II‘/’I TEXHUKH O€30I1aCHOCTH, CTposlT pedeBoe HOEATEIBHOCT
METaJIJIOB. ONMCHIBATH XMMUYECKUN BBICKa3bIBAaHUE B YCTHOU U u
HKCHEPUMEHT C ITOMOIIBIO MHCbMEHHOH (hopme
SI3bIKAa XUMHUH, AeTaTh BEIBOAb | KoMMyHMKAaTHBHBIE!
0 pe3ynbTaTaM YYUTHIBAIOT pa3Hble MHEHHS
IKCIEPUMEHTA. Y CTPEMSTCS K KOOPIUHAIINH
Tlonyuam eo3moorcnocmo Pa3ITUYHBIX TO3UIUI B
Hay4umucs: 0CO3HABATH COTPYAHUYECTBE
HEO0OX0MMOCTb COOJIIOICHHS
npaswi Thb u OT st
COXpaHEHUs 3J0pPOBBS
OKPYXarOUIHX.
22 IMpakTuyeckas Perenue sxcrniepuMeHTaIbHBIX Hayuamcs: obpamarbcs ¢ PerynsituBHble: OBnazeHue ymp. B
paGora Ne3 3aJla4 Ha paclo3HaBaHUE U na00paTOPHBIM OcCyIEeCTBASAIOT NOLIAaroBbIi HaBbIKaMU TeTpaz
MOJIy9EeHNE COSTNHEHUH METaJIOB 00opynoBaHUEM U KOHTPOJIb 110 Pe3yIbTaTy TS
HarpeBaTeIbHBIMU IpUOOpaMu MIPAKTUIECKO "
B COOTBETCTBUU C MPABUJIIAMHU Ilo3HaBaTe/ibHBIE: 51




Peinedue TEXHUKH 0€30T1acHOCTH, [IpoBoasT cpaBHEHUE U JIESATENBHOCT
SKCIIEPHMEHTAIIbHBI ONMCHIBATH XUMHUYECKUN KJ1accu(UKAIUIO 110 u
9KCIEPUMEHT C IOMOILBIO 3aJJaHHBIM KPUTEPHSIM
X sI3bIKA XUMUH, AeTaTh BeIBOAbl | KoMMyHMKaTHBHBIE:
3a7aq Ha 10 pe3yJbTaTam JloroBapuBaroTCs 0
pacrio3sHaBaHuC U 9KCIICPHUMCHTA. COBMECTHBIX JCHCTBUAX B
MOJTyYEHHUE BEIIECTB. Tonyuam eo3modicnocme Pa3NIUYHBIX CUTYaLUAX
HAay4umucs: OCO3HABATh
HEOOXOIUMOCTE COOTIONEHNS
npaswi Tb u OT s
COXpaHEHHs CBOETO 3740POBbs
U OKpY’KaroIIHX.
23 O06001IeHYE 3HAHU Hayuamca: o600math 3HaHus | PeryjasTuBHbIe: Bripaxaror TTonro
o Teme «MeTabhy U IPEICTABISITh UX CXEM, BHocsT HE0OX0MUMEBIE aZIeKBaTHOE TOBHTE
TaOJIHII, IPe3eHTAIUN KOpPPEKTUBBI B IEICTBUE MOHHMMAaHH1E o K K
IoCJIe ero 3aBeplIeHUs Ha MPUYUH
OCHOBE €TI0 U y4eTa ycmexa u K/p
XapakTepa ceJlaHHbIX Heycrexa
omubdoK yueOHOM
Ilo3naBaTenbHbIE: JeSITeIbHOCT
Crpost peueBoe u
BBICKa3bIBAaHUE B YCTHOU U
MUCBMEHHOHN (opme
KomMmyHukaTuBHbIE:
KOHTPOJIMPYIOT NEUCTBUS
napTHepa
24 KonTtpoabHas KoHnTpoas npeamMeTHbIX U Hayuamcsa: npumensTs PeryasTuBHbIe: [posBasroT
paGora Ne2 METaIpPEeIMETHBIX YIeOHBIX MOJIy4YE€HHBIE 3HAHUA U OCyILECTBISIOT UTOTOBBIA U | OTBETCTBEHH
110 Teme «MeTamIby neiicTBuii o Teme «MeTaibDy c(OpMHUPOBAHHBIE YMEHHUS TSI | MOLIArOBBIN KOHTPOJIB T10 0-CTb 32
penieHus yueOHbIX 3a/1a4 pe3ynbTaty pe3yabTaThl
Ilo3naBartenbHbIC:

CtposT pedeBoe
BBICKa3bIBaHUE B yCTHOU U
MUCBbMEHHOU (hopme
KoMMyHuKaTHBHBIE:
KOHTPOJIMPYIOT JENUCTBUS
napTHepa




Tema 3. Hemeramnpi(234.+34. NpakTHKYM)

25 O6mas OO1mas xapakTepHuCcTHKa Hayuamca: naBatp PeryasTuBHbIE: ®opmuposan | § 18
XapaKTepUCTHKA HEMETAILIOB: TIONOKEHHE B OTIpEZICTICHUSI TOHATHAM [TnarupyroT cBOM neHeTBAA | M c.135
[epuoanaeckoit cucreme «QNEKTPOOTPHLATEIBHOCTE» « | B CBSI3H C MOCTaBJICHHON TOTOBHOCTH H 3
HEMCTAIIOB XMMHUYECKHX JIEMEHTOB AUTOTPONHSA» XapaKTEPU30BaTh | 3a7adei U yCIOBHAMH €€ criocobroctn | Y P
. U. MenneneeBa, 0COOCHHOCTH HEMETAJLJIbI 10 UX MOJOXKEHUIO | PELIEHUS K 00ydeHHIO
CTPOCHHUS aTOMOB, B [ICXD JI.M.MeHnnencena, ITo3naBarenanHbIE: "
anekTpooTpunareabHocTh (0) Kak | ONHMCBIBATH CTPOCHHE Crassit ¥ HOpMyIUpYIOT caMOpa3BUTH
Mepa «HeMeTaIUInYHOCTHY, pag D0. | ¢usuueckue cBoiicTBa LEIH U POoOJIeMBl ypoKa 10 "
Kpucranmnueckoe cTpoeHue HEMETaJJIOB, OOBICHATH KommykaTuBHbBIE: camoo0pa3oB
HEMCTAJIJIOB — IMMPOCTHIX 3aBUCUMOCTb CBOMCTB A}IeKBaTHO HCIOJIB3YIOT aHUI0 Ha
BEILECTB. AJUIOTPOIHSL. HEMETAJJIOB OT MX MOJOXKEHHUsI | PEeYeBbIe CPEICTBA JIJIs OCHOBE
dusnueckue I[ICX3 A.N.Menzeneesa; 3 PEeKTUBHOTO pelIeHHs MOTHUBAINH K
CBOICTBA HEMETAIIIOB. COCTaBJIATH HA3BaHMS KOMMYHUKaTHBHBIX 3a/1a9 00y4eHHIO U
OTHOCHUTENBHOCTD MOHATHH COEMHEHUH HEMETAJIOB 110 TIO3HAHHIO
«METAD ¥ «HEMETaJlD» thopmyne u popmy o
Ha3BaHUIO, HAyJaTCs 1aBaTh
OTIPEICTICHUSI «AJUIOTPOTIUSI,
«@JJIOTPOITHBIE
MO (DUKALIANY.
IHonyuam eosmoorcnocms
Hay4umucsi: IPOTHO3UPOBATh
CBOMCTBA HEU3YUYECHHBIX
9JIEMEHTOB U UX COEJUHEHUN
Ha OCHOBE 3HAHUH 0
MIEpHOINIECKOM 3aKOHE
26 OO0nre XUMHUUYECKHE OO01mpe XUMHYECKHE CBOMCTBA Hayuamcs: xapakrepu3oBartb PerynsituBHble: PazBuBator ynp, B
CBOMCTBA HEMETaJJIOB CTpOeHHe HeMeTaIIoB, obmue | [loctaHoBKa yueOHOM OCO3HaHHOE TeTpas
XMMHUYECKHE CBOICTBA 3a71a4M Ha OCHOBE OTHOIIIEHHE K
HEMETAJUIOB. H

HewmeTaminl B
MIPUPOJIE U CIIOCOOBI
UX TIOJTy4YEHHUS

HEMETaJIJIOB, OIIUCEIBATh
0o0111e XUMHYECKHE CBOMCTBA
HEMETAJIJIOB C TIOMOIIBIO S3BIKa
XUMHH, COCTABIISATh YPaBHEHUS
XUMHUYECKUX PEaKIuii,
XapaKkTepU3YIOIIHNX
XUMHUYECKHE CBOMCTBA
HEMETANJIOB UX COeIUHEHNH
Tlonyuam eo3moorcnocmo
Hay4umucs: NpOrHo3UpoOBaTh

COOTHECEHUS TOT'O, YTO
M3BECTHO M YCBOEHO , U
TOTO0, YTO €Ill€ HEU3BECTHO
ITo3naBaTenbHbIE:
BI)I}IBI/I)KGHI/IG THUIIOTE3, UX
000CHOBaHHUE,
JI0Ka3aTeNbCTBO

KomMmyHuKaTHBHBIC!

CBOUM
COOCTBEHHBIM
MOCTYIIKaM




CBOMCTBAa HEU3YUYEHHBIX
JIIEMEHTOB U UX COCTUHEHUN
Ha OCHOBE 3HaHUH 0O
HNePUOTUIECKOM 3aKOHE

Y4acTBYIOT B KOJUIEKTUBHOM
00CyXIeHUH IpodIIeM,
MIPOSIBIISIOT AKTUBHOCTH BO
B3aUMOJACUCTBHUU JIJIS
penieHus
KOMMYHUKATUBHBIX U
MO3HABaTEILHEIX 33129

27

Bonopon

ITonoxxenue Bonopoia B
IIepuonuueckoit cucreme
XUMHUYECKUX 3JIEMEHTOB

. Y. MenneneeBa. CtpoeHue

aToMa U MOJICKYJIbI. dm3nyeckue u
XAMHUYCCKHE CBOMCTBA BOOpPOAA,

€ro MoJy4eHue 1 IPUMEHEHHUE.
JIab. onbITHI:

20. [Tomyuenue

U pacro3HaBaHKUEe BOIOPOIA

Hayuamcs: xapaktepu3oBaTth
BOJIOPO/I TIO €0 MOJOKEHUIO B
[ICXD [..M.Mennencena,
XapaKTepu30BaTh CTPOCHUE
aToMa BOJOpPOAa, OOBICHITH
€ro BO3MOYKHBIE CTCIICHU
OKHCIICHHS, XapaKTePH30BaTh
(usnueckre 1 XUMHYECKUE
CBOMCTBa BOJIOPOJIA,
OOBSICHATH 3aBUCUMOCTH
CBOWCTB BOJIOPOJia OT
ronoxxenus ero B [ICXD
JI.1.MeHnneneeBa, ONUCHIBaTh
nabopaTopHBIC U
MIPOMBIIICHHBIE CIIOCOOBI
MOJYYEeHHUS BOJOPOA .
Honyuam eo3moscHocms
Hayuumucsi: OOBSICHATD
JIBOMCTBEHHOE TIOJIO)KEHUE
Bozopoza B [ICXD
JA.N.Menneneesa, rpaMOTHO
obpamartbcs ¢ BEIecTBaMu B
MOBCEIHEBHOMN KU3HU

PerynsitTuBHbIE:
PazanuaroT cnocob u
pe3ynbTaT ACUCTBUS
ITo3naBaTeabHbBIE:
Brnanerot o6mum npueMom
pelieHus 3anaqd
KoMmyHukaTuBHbIe:
Jlorosapusarorcs o
COBMECTHOU AEITEIBHOCTH
0]l PyKOBOJCTBOM YUYHUTEIIA

DopMUpPYIOT
KOMMYHHKAT
UBHBIN
KOMIIOHEHT B
0O0IIEHNN U
COTpYAHUYEC
TBE CO
CBEPCTHHKAM
U B IpoIiecce
o0OpasoBaTeinb
HOI
JESITETBHOCT
u

§ 19.

yp.4
c.142




28 Tanorensl: o0was OO01mast XxapaKTepUCTHKA TaJIOTeHOB: | Hayuamcs: XxapaKTepu30BaTh PerynsatuBHbie: IIposBnstoT § 22.
XapaKTepUCTHKA CTPOCHHE aTOMOB; IIPOCTHIE CTPOCHHE MOJIEKYII TaJoreHoB, | [ImaHupyioT cBoM ZICHCTBIA | OKONOTHIECK | (166
BEIIIECTBA M OCHOBHBIC COCTUHCHUS | OMUCHIBATH (PU3UUCCKUC U B CBSI3M C MTOCTABJICHHOMN 0€ CO3HaHUe
TaJIOreHoB, uX cBoiicTBa. KpaTkue XUMHUYECKHE CBOMCTBA 3a/1a4yeil U yCIOBUsIMU €€ ymp.5
CBeJieHus 0 XJope, OpoMe, pTope U | TaJOreHOB Ha OCHOBE penieHus
roxe. IIpumeHeHne rajJloTeHOB U HaOJIIOZEHUN 3a UX Ilo3naBaTejIbHbIC:
WX COEIMHEHUN B HAPOJAHOM MpeBpaLIeHUSIMU BO BpeMst CraBsat u GOpMyIHPYIOT
XO3STUCTBE. JIEMOHCTPAIIMOHHBIX OTBITOB, L[EJT ¥ TPOOJIEMBI YpOKa
JemoHcTpanuu: OOBSICHATH 3aBUCHMOCTD KoMMyHUKATHBHBIE:
OO0pa3Isl TaIOTeHOB — CBOMCTB rajJlor€HOB X OT AJICKBaTHO HCHOJB3YIOT
MPOCTHIX BEILECTB. nonoxxenus B [ICXO JI.1. pedeBble CpEeNCTBA A
B3anMoelicTBHE TaJlOTEHOB C MeHzeneeBa, COCTaBIATh 3P PEKTHBHOTO PEIICHHS
HATpPHUEM, ATFOMUHHEM. (hopMyIBI coeTMHEHUI KOMMYHHUKATHBHBIX 33,189
BrITecHeHHE XJI0POM OpoMa HITH raJlOreHoB | 10 hopMysIaM
1oaa U3 pacCTBOPOB UX COJIEH JlaBaTh Ha3BaHUs COCIMHEHUSAM
raJIoTeHOB
THonyuam eo3moocnocmo
HAy4umuvcs: OCO3HABATh
HEOOXOTUMOCTh COOJTFOICHUS
TIPaBUJI SKOJIOTHIECKOM
0e30MacHOCTH TPU OOpaIICHIH
C TaJIoTeHaMH
29 Coenunenus OcHOBHBIE COEIMHEHMS TaJIOreHoB: | Hayuamcsa: ycTaHaBIMBaThL PerynsituBHble: Bocnuranue § 23
rAJIOFeHOB TaJIOTEHOBOIOPOIBI, COJH CBA3b MENILY CBOMCTBaMH YYUTHIBAIOT IIPABUIIO B OTBETCTBCHH | o 173
TaJIOTEHOBOIOPOTHBIX KHCIIOT. COCIMHEHUH B UX TUTAHUPOBAHUU M KOHTPOJIE oro 4
Jlab. ombIThI: 7. KauecTBeHHAs MPUMEHEHHEM, U3Y9aTh cnoco0a penreHus orHomenus k| Y IP:
peakIus Ha XJIOPU/I-UOH. CBOMWCTBA COEIMHEHUM Io3HaBaTe/ibHBIE: pupoJe
TaJIOTEHOB B X0/1€ BBITIONHEHUS | MCHONB3YIOT MOUCK
1a60PaTOPHBIX OTBITOB , Heo0X01uMoi HHpOpMaUN
Honyyam eozmoocnocms JUTSI BBITTOJTHEHUST yUeOHBIX
HAy4umucs: UCTIONb30BATh 3aJlaHu# C UCIIOJIb30BaHNUEM
nproOpeTEeHHBIC KOMIICTCHIINH | YIeOHOM TUTEepaTyphl
IPY BBIIOJHEHUU TNPOeKTHBIX | KoMMyHHKaTHBHBIE:
padoT MO U3YYCHHIO CBOWCTB M | YUHUTHIBAIOT Pa3HBIC MHCHHS
Ccroco0OB MOTYYCHHS U U CTPEMSATCS K KOOpIUHALIH
pacno3HaBaHUsl COeIMHEHUN Pa3IUYHBIX MO3ULUI B
rajoreHoB COTPYJIHUYECTBE
30 Cepa, ee CrpoeHue aToMa U aJlJIOTPOIIUs Hayuamecs:, PerynsituBHble: ®opmupyror | § 26
(I)I/ISI/ILICCKI/IC " CepI:I; XapaKTepU30BaTh CTPOCHHE Paznmungarot cnv0006 " OCHOBBI c. 194
CBOICTBA M IPUMECHEHNE MOJIEKYJIBI CE€pPbI OOBICHATH pe3ynbTaT ACUCTBHS 9KOJIOTHUECK yp. 3

POMOHMYECKOHN CEepHlI.

3aBUCHUMOCTb CBOMCTB CEPBI OT

Ilo3naBaTejbHbBIC:




XUMHYECKUE JemoHcTpanuu: ee nonoxenus B [ICXD J1.1. Bnanerot o6uum npreMom oro
CBOIiCTBA BzaumonelicTBue cepbl MenzeneeBa, COCTaBIATh pelieHus 3anaqd MBIIIJICHUS
¢ MeTaJUIaMH, BOAOPOJOM U XUMHUUYECKHUE YPaBHEHUS, KoMMyHHKaTHBHBIE:
KHCIIOPOJIOM. XapaKTepU3yIoIIne JloroBapuBaroTcst o
XUMHUYECKHUE CBOICTBA CEPHI, COBMECTHOH JI€ATEIHHOCTH,
00BSACHATH IPUMEHEHUE MPUXOSI K 00IIeMy
AJIOTPOIHBIX MOAM(pUKAIIAN peLIeHHIO
cepol
Honyuam eo3modrcHocms
Hay4yumucsi: TPAMOTHO
oOpamarbcs ¢ BemecTBaMH B
TTOBCEIHEBHOM KHU3HH
31 CoeuHeHHUS Cephl Oxcunst cepsl (IV) u (VI); ux Hayuamcs:, PeryasTuBHbIe: ®opmupytor | § 27
MOJy4YCHUE, OTIMCHIBATH CBOHCTBA YYHUTBIBAaIOT IPABUIIO B HHTEpeC K c.204
CBOICTBa U MPUMEHEHUE COEIMHEHUH Cephl, COCTABIATh | ITNIAHUPOBAHWU U KOHTPOJIE KOHKPETHOMY
YpaBHEHHUS PEAKIUH, crocoba penieHus XUMHUYECKOM ymp.5
COOTBETCTBYIOIIKX «1enouke» | Ilo3HaBaTeJbHbIE: y 2JIEMEHTY,
MpeBpauieHui Hcnonp3yroT nouck TIOMCK
Tonyuam eo3modcnocme HE00X0MUMON HH(OPMAIK | JOTIOJHUTEIh
HAy4umucs: TPOrHO3UPOBATH TSI BBITIOJIHEHUST yUeOHBIX HOU
XUMHYECKIE CBOMCTBA 3aJJaHul C UCTIOB30BaHUEeM | MH(OpMAaIu
BEIIIECTB HA OCHOBE UX CBOWCTB | Y4eOHO TUTEpaTypHI 0 HEeM.
U CTPOCHUS KomMyHHuKaTHBHBIE:
KonTponupyrot neiictsue
mapTHepa
32 Cepnast KuCIIOTa CepHas KUCJIOTa KaK IeKTposuT U | Hayuamcs:, PerynsituBHble: CcC.204
KaK SIEKTPOIIAT U e ee OTIMCHIBATH CBOHCTBA CEPHOM PazmiaroT crroco6 u yip.7

conu. [lomy4yenue n
IIPUMEHEHUE CEPHOU
KHCJIOTBI

IIpakTHyeckas
padora Ne4
Pemenue
9KCIIEPUMEHTAIbHBI

COJIM, MX IPUMEHEHHUE B HAPOTHOM
X034iCTBeE.

Jdemoncrpanuu: OO6pa3isl
BOKHEWUIIUX JJIs1 HAPOJAHOTO
XO035TUCTBA CYIh(HaATOB.

JIab. ombIThI: 8. KauecTBeHHAas
peaKius Ha CyJIb(paT-uoH.
Pemenune skcriepuMeHTaIbHBIX
3agad o teme «Iloarpymma
KHCJIOPOJIa»

KHCJIOTBI, B XOZI€ ITPOBEACHUS
71a60PaTOPHBIX OTBITOB ,
MIPOBOIUTH KaYECTBEHHYIO
peakiuio Ha cyib(haT - HOH
Tonyuam 6o3mooicHocmb
HAYuUmMbCsl: XapaKTepru30BaTh
0coObIe cBOWCTBA
KOHLIEHTPUPOBAaHHOM CEpHOI
KHCJIOTHI

Hayuamcsa :cocTaBnsTh
ypaBHeHust OBP ¢ yyactuem
CEpHOI KUCJIOTHI, OTUCHIBATH
o0acTé TPUMEHEHUs CEpHOM
KHCJIOTHI

pe3yJbTaT AeHCTBUS
Ilo3naBartenbHbIC:
Brnanerot o6uum npueMom
pemeHus 3agay
KoMMyHHUKATHBHbIE!
JloroBapuBatotcs o
COBMECTHOH JIeSITEJIbHOCTH,
NPUXOJAT K 001IeMy
pEILEHHIO

PeryasituBHbIe:
[InanupyoT cBOM AEUCTBUSL
B COOTBETCTBHUU C
IIOCTABJIEHHOM 3a/1a4ueil u
YCIIOBHSIMH €€ peajli3aruu
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X 33/1a4 10 TeMeE
«Toarpynmna
KHCIIOpO/1a»

Ionyuam eosmoocHocms
HAy4UmMbCs: TTPUBOTUTH
IIpUMEPhl YPABHEHUH peaKLui,
JIekKALIUX B OCHOBE
MIPOM3BOJICTBA CEPHOM
KHCJIOTHI

Hayuamcsa: obpamarscst ¢
1a00paTOPHBIM
o0opynoBaHueM U
HarpeBaTelbHBIMH IPpHOOpaMu
B COOTBETCTBHH C MPaBUJIAMU
TEXHHUKH 0€3011acHOCTH,
OIMCHIBATH XUMUIECKHH
HKCIIEPUMEHT C TIOMOIIBIO
SI3bIKa XMMHH, JIENIaTh BBIBOIbI
O pe3yJIbTaTaM
IKCIIEPUMEHTA.

IHonyuam eoszmooicnocms
Hay4umucs: OCO3HABATh
HEOOXOIUMOCTE COOJTIOIEHUS
npaswi1 Thb u OT st
COXpaHEHHs CBOETO 3/10POBbS
1 OKPY’KaroIIIX

Ilo3naBaTeabHbIE:
Bnanerot o6uum npueMom
peleHus 3a1a4
KoMMyHHKaTHBHBIE:
Kontpomnupyror neicTpus
napTHepa

PeryasTuBHbIe:
OcCyIIEeCTBISIOT NOIIaroBbIN
KOHTPOJIb 110 Pe3yIbTaTy

Ilo3naBartenbHbIe:
Crposrt peueBoe
BBICKa3bIBaHHUE B YCTHOU U
MUCBMEHHOU (opme

KoMMmyHuKaTUBHbBIE!
YuuThIBalOT pa3Hble MHEHUS
U CTPEMSATCA K KOOPJAWHALUN
pa3IMYHBIX MO3UIUI B
COTPYIHUYECTBE




34 A30T U ero CBOMCTBa CrpoeHne aToMa 1 MOJICKYJTBI Hayuamcs:, PerynsatuBHbie: § 28.
a30Ta; XapaKTepU30BaTh CTPOECHUE [InanupytoT cBOU AEHUCTBUS C.209
CBOMCTBA a30Ta KaK IIPOCTOr0 aToMa M MOJIEKYJBI a30Ta, B CBSI3U C IIOCTaBJICHHON
BeIleCTBa OOBSCHATH 3aBUCUMOCTD 3aaueil ¥ ycIoBUSMU ee ynp.2,
AMMHak, cTpoeHue, CBOICTBa, CBOMCTB a30Ta OT €ro pemeHus 3
35 AMMMaK U ero nonydeHue u npuMmeHenue. Conu nonoxxenus B [ICXD JI.1. IloznaBarenbHbIe:
coenuaenus. Conu aMMOHUSI, UX CBOUCTBA U MeHnpeneeBa, COCTaBIATh Crassit ¥ HOpMyIUpYIOT
AMMOHHS MpPUMEHEHHE. XMMUYECKHE YpaBHEHUS, LN U TPOOIIeMBI YpoKa
JIa6. onbiThl: 9. PacniosHaBanme XapaKTepU3yIOIHUe KommyHukaTuBHble:
coJIel aMMOHUS XUMHYECKHE CBOWCTBA a30Ta AJIEKBaTHO HCHOB3YIOT
THonyuam eosmodicnocms pedeBble CpeACTBa AT §
Hay4umucsi: TPAMOTHO 5 PEKTUBHOTO peIIeHHs 29,30
oOpamarbcs ¢ BemecTBaMH B KOMMYHMKATHBHBIX 33724 C.216
[IOBCEIHEBHOM JKU3HU PerynsatuBHbie: yrp7,8
Hayuwamcsa: onuceiBaTh [InanupyroT cBOU NEHCTBUS
CBOMCTBAa aMMHaKa B X0J& B CBA3U C IIOCTABJICHHOM
MIpOBeeHUs Ta00paTOPHBIX 3aaueil ¥ ycIoBUSAMH ee
OTIBITOB, IPOBOJUTH pemeHus
KAaueCTBEHHYIO PEaKLUIO Ha Ilo3naBaTenbHbIE:
HOH -aMMOHUS Crasst 1 HopMyIHpPYIOT
Tonyuam eosmodicnocme LEIH U TPOOIIEMBI YpOKa
HAY4umuCsi: NPUBOIUTD KomMmyHuKaTHBHBIC!
MpUMephl ypaBHeHUH peakuuil, | KoHTponupyrot neiictBust
JIEKAIUX B OCHOBE napTHepa
MPOMBIIIIEHHBIX CTIOCO00B
MOJIy4EeHHs] aMMHaKa
36 Oxkcuasl a30Ta Oxcuppt azota(ll) u (1V) Hayuamecs:, PeryasiTuBHbIE: §31.c.2
OIIMCHIBATh CBOMCTBA Y4UTHIBAIOT IPABUIO B 24
COEIMHEHUH a30Ta, COCTABIATh | IJIAHUPOBAHUM U KOHTPOJIE
YpaBHEHMS PEaKIINH, cnoco0a perreHus %’Hp'z’

COOTBETCTBYIOIIHX «IIEMOYKE»
MpeBpaLIeHU

Honyuam eozmosicHocms
Hay4umucs: NPOrHO3UPOBATh
XUMHUYECKHE CBONCTBA
BELIECTB HA OCHOBE UX CBOMCTB
U CTPOECHHUS

Ilo3naBartenbHbIC:
Hcnone3yror nouck
HeoOxonMoi nHpopManuu
JUISl BBITIOJTHEHUS Y9EOHBIX
3aJJaHUil C UCIIOJIb30BaHUEM
yueOHOH JTUTEpaTyphl
KomMmyHuKaTHBHBIE!
KonTponupyrot neiictsue
nmapTHepa




37 A30THAs KHUCIOTa A3OTHAs KACIIOTA KaK AIIEKTPOIIHT, Hayuamcs:, PerynsatuBHbie: C.225
KaK DJICKTPOJIHT, & ee OIMCHIBATh CBOMCTBA a30THOM Paznuyaror c130006 u DopmupyIoT | yrIp.6
MpHMEHEHE CBOMCTBA U l'IpI/IN-IeHeHI/Ie. KHCJIOTBI, B XOZI€ TPOBEACHUS pe3ynbTar ):[eI/ICTBI/I.S[ HHTEpece K

JlemoHcTpanuu: 71a00paTOPHBIX OIBITOB Ilo3naBaTenbHbIC: KOHKPETHOMY
O0pa3ibl BaKHEHIINX Tlonyuam eozmoocnocmo Brnanerot o6uum npueMom XUMHUYECKOM
JUIS HApOJIHOTO XO35HCTBa HAy4umucsi: COCTaBIATh pelieHus 3agau ¥ SIIeMeHTY,
HUTPATOB. «LEMOYKM MPeBpaleHui o KoMMyHuUKAaTHBHBIE! OWCK
a3zoTy JloroBapuaarotrcs o JOTIOJIHUTEIb
COBMECTHOH JESTEIBHOCTH, HOI
MPUXOJAT K 001eMy uH OPMAIIHH
PCIICHIIO 0 HeM.
38 A30THAS KUCJIOTA A30THas KUCIIOTA KaK OKUCIUTENb. | Hayuamcs :cOCTaBIATh PerynsatuBubie: ®opmupyror | C.225
KaK OKUCIIUTEb, 68 HutpaTs! 1 HUTpUTHL, IpobiiemMa ux | ypaBHeHus OBP ¢ yaactuem [InanupytoT cBOU AEHCTBUS yMeHHe ymp.7
COJIep’KaHUs B C/X TIPOIYKIIHH. 430THOM KHCIIOTBI, IPUMEHATh | B COOTBETCTBUU C HCIIONB30BAT
HOJTy*IeHIE A30THBIC yI00OpeHUS COJIM a30THOM KHUCJIOTHI B MOCTaBJICHHON 3a7jaueil U b 3HAHUS B
JleMoHCcTpanuu: MIPAaKTUYECKO NesITeIbHOCTH, YCIOBHSMH €€ peai3aiuu OBITY
B3aumopeiictBue IPOBOJIUTH KAYECTBEHHYIO Ilo3naBaTe/bHBIE:
KOHUEHTPUPOBAHHOM a30THOMI pPEaKIUIO Ha HUTPAT - UOH Brnanerot o6uum npueMom
KHCJIOTHI C MEABIO. Tonyuam eo3modcnocme pemieHus 3agau
Hayyumuca: XapakrepuzoBath | KoMMyHHKaTHBHBIE!
0co0bIe CBOMCTBA KonTponupyroT neictaust
KOHLIEHTPUPOBAaHHOM a30THOM | mapTHepa
KHCIOTBI

39 docdop. CrpoeHue aToMa U aJlJIOTPOTIUS Hayuamca: PerynsituBHble: §32

CoeuHeHUs ¢ocdopa, coiicTBa 6e10r0 N XapaKTepU30BaTh CTPOCHUE [InanupyoT cBOM AEHCTBUSL ymp.2.
KpacHoro (ocdopa, ux aToMa Qocdopa, 0OBICHATH B CBSI3U C ITOCTABJICHHOM
dbocdopa. [Tousarue c 231

0 (ochopHbIX
y100peHusx

npumeHenne. OCHOBHbIE
coenuueHus: okcua hochopa (V) u
oprodocdopHast Kuc-

nota, pocdarter. DochopHbie
ynoOpeHust.

Jdemoncrpanuu: O6pa3usl
BOKHEHIINX AJIS HAPOJHOTO
xo3siiicTBa ocdaTos.

3aBUCUMOCTH CBOWCTB
dhocdopa ot ero mosoKeHHS B
[ICXD JI.1. Menneneena,
COCTaBJIATh XUMHNYCCKUEC
ypaBHEHHS, XapaKTepPHU3YIOLIHe
XUMUYECKHE CBOMCTBA a30Ta
B pe3yJibTaTe MPOBEACHHS
71abOpaTOPHBIX OMBITOB,
MPOBOJIMTH KAUYeCTBEHHYIO
peakuuro Ha ocdat - HoH
szyttam BO3MOIMNCHOCb
HAy4umuvCsi: OMUCHIBATH
q)HSH‘IeCKI/Ie U XUMHYCCKHUEC
MPOLIECCHI, SIBIISIOIINECS

3ajadeil U yCIOBHSMHU ee
peuieHust
Ilo3naBartenbHbIC:
Crassit ¥ HOpMyIUPYIOT
L[EJIN U TPOOJIEMBI YpoKa
KoMMyHHKATHBHbIE:
AJIEKBAaTHO HCIIOJIB3YIOT
peueBbIe CPeICTBA IS

3G PEKTHBHOTO PEIICHUS
KOMMYHHUKATUBHBIX 3a/1a4




YacTbI0 KPYTOBOPOTA BELIECTB
B IIPHPOJIE

40 Yraepon CrpoeHne aToMa 1 aJIIIOTPOIIHS Hayuamcs: xapakTepu3oBaTh PeryasTuBHBIE:
yIJIepo/a, CBOMCTBA €T0 CTPOEHHE aTOMa YIJIepoa, PaznmmgaroT crmocob u §33
Mou(UKAIMH U UX TPUMEHEHHE. OOBSCHATH 3aBUCUMOCTD pe3ynbTaT AeHCTBUS c.241
JdemoncTpanum: CBOWCTB yIJyiepoAa OT €ro Ilo3naBaTeabHbIE:
ITornomenue yriaem pacTBopeHHbIX | mosoxkenus B IICXD JI.H. Brnaneror o6mmm npueMom ynp-8
BEIIIECTB WU ra3oB. MeHnpeneeBa, COCTaBIATh pelieHus 3agau
Boccranosnenue menu us ee XMUMUYCCKHE YPaBHEHUS, KommykaTuBHbIe:
OKCHJIA YTIIEM. XapaKTepU3YIOIUE JloroBapuaarotrcs o
XUMHYECKHE CBOMCTBA COBMECTHOH JIEATENBHOCTH
yriaepoaa HOJ] pyKOBOJACTBOM yUYUTEIS
THonyuam eosmodicnocms
HAy4umucs: ONHUCHIBATH
(usnueckre 1 XUMHYECKUE
MIPOIIECCHI, SBISIONUECS
94acThI0 KPYTOBOPOTA BEILIECTB
B IIpUpojie
41 Oxcuipl yriaepoaa Oxcuasl yraepona (1) u (IV), ux Haywamcsa:, PerynsituBHbIC:
CBOMCTBA U IPUMEHEHUE. OIKCBIBATh CBOMCTBA OKCHJOB | YUHTBIBAIOT MPABUIIO B §34
JIab. onmbiT: 10. [Tonyyenue yriepoja, COCTaBJIATh IUTAHUPOBAHHUH U KOHTPOJIE ¢.249
YTJIEKHUCIIOTO Ta3a U €ro YPaBHEHHUsI PEAKLINH, croco0a pemeHus
pacrno3HaBaHUeE. COOTBETCTBYIOIUX «Uenouke» | IMo3naBareabHbIe: ynp.6
MPEBpaIEHUH . TPOBOIUTH Hcnone3yror nouck
Ka4eCTBEHHYIO PEaKIUIO 110 HeoOxoanMoi nHpopMannu
pacrno3HaBaHHUIO YTJIEKHUCIOr0 JUISl BBITIOJTHEHHUS! Y9EOHBIX
rasa 3aJJaHHil C UCII0JIb30BaHUEM
Tlonyuam eo3moorcnocmeo Y4eOHOH TUTpaTypsl
Hay4umucs: TPOTHO3UPOBATH KomMmykaTHBHBIE!
XMMUYECKHE CBOICTBA Kontpomnupyror nevicteue
BEIIIECTB HA OCHOBE UX CBOWCTB nmapTHepa
U CTPOCHHUS
42 VroapHasg KUCI0Ta U VYronsHas xucnora. Conu yronsHoit | Hayuamcs: PeryastuBHbIe: ®opmupytor | §34. C
eé COJIL. KHCJIOTBI: KaJIbIUT, COJA, IOTAlll, UX | AaBaTh ONpEeAeIeHUs Paznmuaror cr[voco6 u YMEHHUs 248
3HAYEHUE U IPUPOAE U KUZHU HOHSATHUSM (GKECTKOCTb BOABD) | pEe3yIbTaT AEHCTBUSA HCIOJIb30BaT
KecTkocTh BOJIBI U N . yop.3
. YeNoBeKa. ,OIIUCHIBaTh CBOMCTBA Ilo3naBaTenbHbIe: b 3HAHUS B
CrocoOs! & JKectkocTh BO/BI M CIOCOOHI €€ YTOJIbHO! KUCIIOTHI, Brnaneror obmmm nnpueMom ObITy Honro
YCTpaHCHHUA pelieHus 3anay TOBHUT

yCTpaHEHHUs.

COCTaBJIATh YPABHEHUS
peakuuii, COOTBETCTBYIOLIUX
«ILIETI0YKE» PEBPALLEHU ,

KOMMyKaTl/IBHbIe:




COCTaBJISAITh Ha3BaHMS COJICH

Hdemoncrpanuu: OO6pa3ubt JloroBapuBarotcs o CcI K
B&)KI—EG?IH.II/IX JUTsl HAPOJTHOTO YTOJIbHON KUCIOTHI, COBMECTHOM AESITENBLHOCTM, p/p
X035UCTBA KapOOHATOB. MPOBOJUTH KaUE€CTBEHHYIO MPUXOST K 00IIeMy
JIab. onbiThl: 11. KauecTBeHHas PeaKIMio Ha KapOoHAT - HOH pELIEHN0
peakius Ha KapOOHAT-UOH. Honyuam eo3moocnocmo
HAy4umucs: TPOrHO3UPOBATh
XUMHUYECKHE CBOICTBA
BEIIECTB HA OCHOBE UX CBOWCTB
W CTPOCHHS
43 IpakTuyeckas Pemenne skcriepuMeHTaIbHBIX Hayuamca: obpamatbcs ¢ PeryasTuBHbIe: YmMmeror
paGora NeS 3amad o Teme "[loarpymma a3ota u | 1a00paTOpHBIM OCyYIIEeCTBIISIIOT TIOMIArOBEIA | YIIPaBIATH
P yraepoma" 00opynoBaHUEM U KOHTPOJIb 110 Pe3yIbTaTy cBoei
CIICHHC HarpeBaTeIbHBIMH IPUOOpaMuU TMO3HABATENb
OKCHEPUMCHTAILHBI B COOTBETCTBHH ¢ npaBwiamu | [lo3HaBaTebHbIE: HOU
X 3aJ1a4 110 TEME TEXHUKHA O€30I1aCHOCTH, Ctpost peueBoe NeATeJIbHOCTh
"Hoﬂrpynna a3ora u OIUCHIBATh XUMUYECKUN BbICKa3bIBAHUC B yCTHOI71 nu 0
yriaepoma" 9KCIIEPUMEHT C TIOMOIIBIO MUCBMEHHOU (opme
SI3BIKA XUMUH, JIENaTh BHIBOJIBI
0 pe3yJibTaTaM KommykaTuBHBIE:
JKCIIEPUMEHTA. YYUTHIBAIOT pa3Hble MHEHHSI
Honyuam eo3modcHocme U CTPEMATCS K KOOPIMHAIIH
Hayuumucs: 0OCO3HABATh Pa3IMIHBIX TO3HITHH B
HEOOXOIUMOCTH COOJFOICHUS COTPYAHUYECTBE
npaswiTh u OT nnst
COXpPaHCHHS CBOETO 3I0POBBS
1 OKPYKAFOIIIX
44 erMHHf/'I CrpoeHue aToMa KpEMHHUS; Hayuamcs:, PerynsituBHble: DopMUpPYIOT §3 5
KPUCTAITNYECKHUI KPEMHUH, eT0 XapaKTepu30BaTh CTPOCHHE AJIEeKBaTHO BOCTIpUHUMAIOT WHTepeca K c.258
CBOICTBA U MPUMEHEHUE aToMa KpeMHHUsl, OObSICHATD MIPENJIOKEHUS U OLIEHKY KOHKPETHOMY yrIp.4(
3aBUCUMOCTb CBOMCTB KPEMHUS | YUUTENS U OMTHOKIACCHUKOB | XUMHYECKOM
ot ero nosioxkenus B [ICXD Io3HaBaTe/ibHBIE: Y DJIEMEHTY, a)
JI.1. Menpeneesa, cocTaBisaTh | Beiomparot Hanbosee TTOWCK
XUMUYECKUE YPaBHEHHUS, 3¢ PEKTHBHBIE CITOCOOBI JIOTIOJTHUTEIh
XapaKTepu3yIolue pelieHus 3aad, HOH
XUMHUYECKHE CBONCTBA KOHTPOJIMPYIOT U wHpOpMAIUU
KpEeMHUS OLICHUBAIOT MPOLIECC U 0 HEM.

szyttam BO3MOIHCHOCMb
Hay4umucs: TPaMOTHO
oOpamiartbcs ¢ BEMEeCTBaMHU B
[MOBCE/THEBHOM KHU3HU

pe3yabTaT AeATeNIbHOCTH
KomMmyHuKaTHBHBIC!
JloroBapuatorcs o
pacnpenenieHun GYHKIMNA 1




poJiell B COBMECTHOM

JIESITEIIbHOCTH
45 CoenuHenus Oxcun kpemuns (IV), ero Hayuamcs:, PeryasTuBHbIe: ®opmupyror | C.258
KPeMHUs IPUPOIHEIE OIKCBIBATh CBOMCTBA OKCHJIA VY4UTBIBAIOT IPaBUIIO B MOHUMaHHe yip.4

pa3HoBUAHOCTU. CHIIMKATHI. KpPEMHHS, COCTaBIIATh IUTaHUPOBAHUU U KOHTPOJIE 0co0eHHOCTe 6
3Ha4yeHue COeIMHEHUI KPEMHUS B YpaBHEHHUSI PEAKLUH, crioco0a peneHus 1 )KU3HU U (©)
JKUBOU M HEXXUBOII pupose. COOTBETCTBYIOIUX «lenouke» | Ilo3HaBaTeabHBIE: TpyAa B
JIa6. onbiThl: 12. O3HaKOMIIEHHE C | MPEBpAILEHUH . IPOBOAUTH Hcnone3yroT nouck YCIIOBHAX
HIPUPOAHBIMU CHIIUKATAMU. Ka4eCTBEHHYIO PEaKkIi0 Ha HeoOxoanMo# nHpopManuu | uHGOpMaTU3a

CHJIMKAT - HOH JUISL BBITIOJTHEHUS YIEOHBIX UH

Ionyuam eosmoocHocms 3aJaHUH C UCITIONB30BAaHUEM | OOIIecTBa

HAy4UmbCs: TPOTHO3NPOBATH y4eOHOH TUTepaTyphI

XMMHYECKHE CBOICTBA KoMMyHHKATHBHBIE:

BEIIECTB Ha OCHOBE UX CBOMCTB | YUHUTHIBAIOT pa3HbIe MHEHHS

U CTPOCHHUS U CTPEMATCS K KOOPJMHAIUH

pa3IMYHBIX MO3UIUI B
COTPYAHUYECTBE
46 Cunukataas [TonsiTe 0 cUIUKATHOU Hayuamcsa: npaktuueckomy PeryasituBHbIC: C.258
IPOMBIIIIEHHOCTh npomslieHHocTd. CTeko, IPUMEHEHUIO COEAUHEHUN Paznuyaror cnuocoG u ymp. 1

LIEMEHT, KepaMHKa. KpEeMHHUS pe3yIbTaT ASHCTBHS Toaro
JleMoHCTpanuu: IHonyuam eozmoorcnocms ITo3naBaTenbHbIE:
OO6pas1s! cTekna, KepaMuKH, HAYy4UmubCsi: IPOTHO3UPOBATH Brnaneror o6mmm nnpuemMom TOBHT
[IeMEeHTa XMMHUYECKHE CBOICTBA pemieHus 3ana4y CI K
JIa6. onbiThl: 13. O3HaKOMIIEHHE ¢ | BEHIECTB Ha OCHOBE X CBOMCTB | KoMMyHnmkaTuBHBIE: n/p

MPOAYKIHEH CUITUKATHON
TIPOMBIIIJICHHOCTH.

" CTPOCHUA

I[OFOBapI/IBaIOTCﬂ (6]
COBMECTHOM JACATCIBbHOCTHU
1O pPyKOBOACTBOM YYMTCIIA




47 IpakTnyeckasn [omyuenne, cobupanune u Hayuamca: obpamatbcs ¢ PerynsatuBHbie:
paGora Ne6 pacrio3HaBaHUe nmabopaTOpPHBIM OCyIIECTBISIIOT TOMIArOBHIi
Tonyuente, ra3oB 00opyioBaHUEM U KOHTPOJIb [0 PE3yIbTATy
HarpeBaTeIbHBIMH IPUOOPAMU
cobupanue 1 B COOTBETCTBUM C IIPABHIAMH Io3HaBaTebHbIE:
pacno3HaBaHue TEXHUKHU 0€30MaCHOCTH, Crposrt peueBoe
razos. OIMHUCHIBATH X UMUYECKHIA BBICKa3bIBaHUE B YCTHOU U
9KCIEPUMEHT C MMOMOIIIBIO MUCBMEHHOHU (opme
A3bIKa XMMHH, JIETaTh BBIBOAB | KoMMyHMKaTHBHbIE!
0 pe3ybTaTaM Y4uTHIBAIOT pa3Hble MHEHUS
IKCIIEPUMEHTA. M CTPEMSITCSI K KOOPMHAIINA
Honyuam gozmodicHocmp Pa3UYHbBIX TO3UIINH B
Hayuumucsi: 0CO3HaBAThH COTPYIHUYECTBE
HEOOXOTUMOCTh COOJTFOICHUS
npaBuilh u OT mns
COXpaHEHHsI CBOETO 3/10POBbs
1 OKPYKAFOIUX
48 O0600I11IEHUE 110 TEME Hayuamcs: 0000marte 3Hanus | PeryasituBHbIe:

«HemeTtauiei»

U MIPEJCTABIIATH UX CXEM,
TaOJIHII, IPe3eHTAIUN

BHocsT HeoOX0onuMBbIe
KOPPEKTUBHI B ICUCTBUE
TIOCJIE €T0 3aBEPIICHUS Ha
OCHOBE €T0 yJeTa
C/ICNIaHHBIX OIINOOK
Ilo3naBartenbHbIe:
Crpost peueBoe
BBICKA3bIBAaHHE B YCTHOH 1
MUCBMEHHOU (opme
KoMMyHuUKATHBHBIE!
Koppextupyror neldcTBHS
nmapTHepa

Osnanenne
HaBBIKAMHA
UL
HPaKTHYECKO
%
JeSTEeNILHOCT
"
Beipaxaror
a/IeKBaTHOE
TTOHUMaHHE
TIPUYNH
ycrexa
Heycrexa
yueOHOM
JeSTENILHOCT
nu

Iloaro
TOBUT
ca K
K/p




49 KounTpouabHas KonTpons npenMeTHbIX U Hayuamcsa: npumeHaTh PerynsatuBHbie: IIposBsroT
padora Ne3 10 Teme METaINpeIMETHBIX YIeOHBIX MIOJTy9ICHHBIC 3HAHUS U OCYIIECTBIIIOT ITOIIATOBBIH OTBETCTBEHH
«HeMeTamIbn nevictBuii mo Teme «HemeTamms» c(OpMUPOBAHHBIC YMEHHS JJIsL | U UTOTOBBIH KOHTPOJIB I10 0CTh 32

penieHus yueOHbIX 3a/1a4 pe3ynbTatry pe3yNbTaThl

IMo3naBarenbHbIe:
CTpOSIT peyeBoe
BBICKa3bIBaHHE B YCTHOM 1
MUCBMEHHOU (opme
KomMmyHukaTuBHbIe:
YVYUTHIBAIOT pa3HbIC MHCHUS
U CTPEMATHCS K
KOOPAWHAIINU Pa3IIIHBIX
MO3HUIUN B COTPYTHIUYCCTBE

Tema S. Oprannyeckue coenunenus (104.)

50 Bemectsa JdemoncTpannu: Moaenu MOJEKyI VYVyebH
OPraHUYECKHE I MeTaHa ¥ IPYTHX yriIeBOJOPO/IOB uk 10
HCOPraHU4CCKUC, KIJI.
OTHOCUTCIHLHOCTh I1.1,2
TOHSITUS Yup.
"opraHuveckue 4,3
BenecTna'. c.10

51 XuMuyeckoe JIa6. onbIThl: 14. M3roToBineHne m.3
CTpOCHHE MOJIeJIeH MOJIEKYII YTIIEBOIOPOJIOB. yIIp. B
OpPraHUYECKUX TETP.
COCIMHEHUM.

52 Knaccudukanus XUMHYECKOE CTPOCHUE MOJIEKYIIBI 11.4.
OpraHMYeCKHX atuneHa. [TonuaTiineH u ero Vip. B

o 3HaYEHHE.
COCANHCHHUHU TCTP.

53 MeTtaH u dTaH: JdemoncTpaumnu: Bzaumoseiicteue

CTPOCHUEC MOJICKYIIL.

CBoiicTBa 1
MIPUMCHCHHE.

JTHIICHa ¢ OPOMHOM BOJIOH 1
PacTBOpPOM NepMaHraHaTa Kaius




54 ITonsitue o Jemoncrpanuu: OO6pa3ubl STaHoNA 3amnuc

IIpe/IeIbHBIX u rnunepuHa. KauectBeHHas 1B
peaKIisi Ha MHOrOaTOMHBIE

OJHOATOMHBIX TETP.
CIUPTHIL

cpTax, JIa6. onbrTei: 15. CroiicTBa

TPEXAaTOMHBIX TITUIIEPUHA.

CTUPTAax.

55 [TonsiTue 00 Ymp. B
anbaeruax, ux TETP.
CBOICTBA.

56 OIHOOCHOBHBIC 3anuc
IpCaciIbHBIC nB
KapOOHOBBIE Tep.
KHCJIOTBI, CBOCTBA Yop. B
U IIPUMEHEHUE. TETP.

57 Peaknuu Jdemoncrpauun: Ilonyuenue Bammc
yTepudUKaLHH 1 YKCYCHO-3THJIOBOTO 3(upa. UB

OMbLIeHUE XHpa.
IIOHATHUEC O CIIOXKHBIX TCTP.
a¢upax u Kupax.

58 ITonsTue 06 JdemoncTpauuu: J{okazareiabcTBO Yup.B
AMHUHOKHCIIOTAaX 1 Hannuust QyHKIMOHAJIBHBIX TPYII B TeT.

pacTBOpax aMHHOKHUCIIOT. ['operne
Oenkax, ux 5
. €JIKOB (ILIEPCTH WM NTHYBUX
CTPOCHHUE, CBOUCTBA nepbeB). L{BeTHBIE PEKIMH GEIKOB.
1 OMOJIOTHYECKas
pOJIb.

59 ITonsTue 06 JemoncTpauuu: B3aumoaeiictsue Yup. B

YIIEeBOIAX, UX [IIFOKO3bI C AaMMHUAYHBIM PACTBOPOM Tetpa
okcuaa cepedpa. KauecTennas

Omoyornueckas an
peakuus Ha Kpaxmanl

pOJIb. JIa6. onbIThI: 16. B3anmoneiicTare

TIFOKO36I ¢ TuapokcuaoM meau (11)
0€e3 HarpeBaHus W IIPY HATPEBAHHH.
17. B3anMozeiicTBue Kpaxmana ¢
HOJIOM.

Tema 6. O60011eHHE 3HAHUH 10 XMMMH 32 KYPC OCHOBHOM MIKOJbI. (84.)




60 [epuoanueckuii Ilepuonuueckuii 3aK0H 1 Hayuamca: 0606martp PeryasTuBHbIe: [posBisiror | 11.36
3aKOH U Ilepuonnueckas cucrema nHpopmanuio mo Teme B Buae | [lnmaHMpyroT cBOM neHcTBUS OTBETCTBEHH |  97]
Tepnommueckas XUMHYECKHX JIEMEHTOB CX€M, BBIIIOJIHATE TECTOBEHIE B COOTBETCTBHHU C 0CThb 32 1ol

PHOA . 1. Menpeneesa. Guznueckuid 3a1aHUs IIOCTABJICHHOM 3a1aueil U pe3yabpTaT yup
CucTeMa CMBICJI TIOPAZIKOBOTO HOMEPA YCIIOBHSIMH €€ Pean3alliu 10
I[. N. Menneneena B 3JICMEHTa, HOMEPOB NEepHoJa U Ilo3HaBaTenbHBIE: CTABSIT
CBETE TEOPHUU TPYHIIBL. 1 (pOPMYJITHPYIOT eI U
CTpOCHHSI aToMa poOIeMBI YPOKa;

OCO3HaHHO M MPOU3BOJIBHO
CTpOSIT B yCTHOH H
MIICBMEHHOH (hopme
KoMmyHukaTuBHbIe:
Bnagenue MoHONIOrMUecKOn
U Iuajorndeckor popmamu
peun

61 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcs :0600marthb PeryasituBHbIC: ynp, B

HM3MEHEHHSI CBOLCTR H3MEHEHU CBOACTB S/EMEHTOB U nHdopmanuio o Teme B Buiae | Paznnuaror cnuoco6 u TeTp.
UX COEIMHEHUI! B epuoaax u CX€M, BBIIIOJHATH TECTOBYIO pe3ynIbTaT ASHCTBHS
3JICMCHTOB M UX o Pemen
. rpyImnax B CBeTE MPECTaBIeHUH 0 | padory, Ilo3naBaTenbHbIC:
COCAMHEHNH B CTPOEHHHU aTOMOB JIEMEHTOB. BriageroT o6IumM npreMom ue
nepuoaax v rpymmax 3nauenue [lepuonnyeckoro 3akoHa pemeHus 3aaaq 3a/laH
B CBeETe KoMmyHukaTuBHbIE: uH
MIPEICTABICHHI O HAorosapusatorcs o orns
COBMECTHOH JI€ATETbHOCTH
CTPOEHHUH aTOMOB
O] PyKOBOJCTBOM yUYUTEIsS
OJICMCHTOB.
3HaueHue
ITepnonnueckoro
3aKOHa

62 Buaer xumMudeckux Bunbl xuMudeckux CBsI3ed U TUITBI Hayuamcsa: 0600math PeryasituBHbIe: Penien
CBSI3EH U TIIBI KPHUCTATMYECKUX PELIETOK. nHpOpPMAaLHIO TI0 TeMe B BuAe | Pasmmdaror cocob u He
Ty — B3anMocBs3b CTPOEHUS U CBOHCTB TaOJIUIIBI, BEITOIHATE pe3yIbTaT AEHCTBHS ord

p BEIIIECTB TECTOBYIO paboty Ilo3naBaTenbHbIE:
PCIICTOK. BnageroT o01uM IpueMoM
BzaumocBs3b pelIeHus 3a1au
CTPOCHUE U KoMmyHukaTuBHbIE:

CBOICTBA BEIIECTB.

Kontponupyror aeiictBus
napHepa




63 Knaccudukanus Knaccudukamnms xummaecknx Hayuamca: 0606martp PeryasTuBHbIe: I1.38
XUMHYECKHIX PEaKIHii 0 pa3InYHbIM MIPU3HAKaM | MHGOPMAIMIO 0 TeMe B Buae | Pasmuuaror crocob u yIp. B
o (YUCIIO U COCTAB pEarupyromux u CXEM, BBITIOJHATH TECTOBBIC pe3yabTaT ICHCTBHS
peakiuii mo ) . TETP.
00pa3yIoIIUXCs BEIICCTB; HATMYKE | 3aJaHus Ilo3naBaTenbHBIE:
PpasJInIHbIM rpaHuibl pasiena das; Brageror o01uM IprueMoM
Ipu3HaKaM. TerIoBor 3 (heKT; n3MeHeHne penieHus 3agau
CTCTICHEH OKUCIICHHSI AaTOMOB; KoMMmykaTuBHbBIE:
UCIIOJIb30BaHUE KaTaIn3aTopa,; JloroBapuBarotcs o
HarpaBJeHUE POTEKAHUS). COBMECTHOM JIEATEILHOCTH
OJI PYKOBOJICTBOM yUHTEJIs
64 Kﬂaccﬂq)HKaqu [IpocThie U cn0KHBIE BELECTBA. Hayuamcsa: o600marhb IIposBastoT VYp.
HEOPraHMYECKHIX MeTanisl 1 HEMETaJUTbI , COCTAB, HH(POPMALIKIO TI0 TEME B BHJE J00posKenaTe TeTp.
KiIaccuuKaIus CXEM, BBITIOJHATH TECTOBYIO JIBHOCTb,0T3bI
BCIIICCTB
paboty BYHMBOCTb,
Kak
[MOHUMAaHHe
YYBCTB
JPYTUXITIONIE
Wu
COMEPEIKUBAH
He UM
65 CBoiicTBa OO01Me XMMUYEeCKHUEe CBOWCTBA Hayuamcsa: o600marpb PeryasituBHbIe: ynp, B
HEOPraHHYECKHX OKCH/IOB U TUPOKCH/IOB HH(POPMALIMIO TI0 TeME B BHAe | Pa3nnuaror crocob u TeTp.
- (ocHOBaHUii, KUCIIOT, aM(OTEPHBIX | CXEM, BBIMIOIHATH TECTOBYIO pe3yabTatT AeHCTBHS

THJIPOKCHUIOB), COH B cBeTe TO/]

paboty

Ilo3naBarenbHbIe:
Brnanerot o6uum npueMom
pemeHus 3aga4
KoMmyHukaTuBHbIE:
KonTponupyroT neiictBus
napTHepa




66 TeHeTnueckue I'enetnueckue pszpl MeTasIa, Hayuamca: o6obmats PeryasTuBHbIe: Bripaxarot Ymp. B
PSLIBI METaIa, HEMeTalljla U NEPEXOIHOT0 nHpOpManHIo I0 TeMe B Buie | Pasmuuaior c130c06 u aZIeKBaTHOE TeTp.
HeMeTamia i MeTania CXEM, BBITIOJHATH TECTOBYIO pe3ynbTaT AeUCTBUS MOHUMaHUE Toaro

paborty Ilo3naBaTenbHbIE: MPUYUH
IEpEXOHOTO BrageroT o0IUM IpUeMOM ycmexa u TOBUT
McCTallia pelIcHMs 3a7a4 Heycmexa Cia K
KoMmyHuKaTUBHBIE! yueOHOI K/p
KouTponupyroT neictBust JIeSITENBHOCT
napTHepa u

67 KourposbHast TecTupoBaHHe 10 BapUaHTaM Hayuamcsa: npuMeHsTh PeryasTuBHbIe: Bripaxaror

padora Ned I'MA nemoBepcun n((l))nyquHHe 3HAHUA U OCYULIECTBJIAIOT MOIIArOBBIA | aJ€KBATHOE

c(hOpMHPOBAHHBIE YMEHUS U1 | M UTOTOBBIM KOHTPOJIb 110 TIOHUMAaHUe

Pemenne I'A pereHns yu9eOHbIX 3a1a4 pe3ynbTary NIPUYUH
Ilo3naBartenbHbIe: ycnexa u
CTPOSIT pEeUYEBOE Heycrexa
BBICKA3bIBAHUE B YCTHOU U yueOHOM
MUCBMEHHOU (opme TSI TENBHOCT
KoMMmyHuKaTUBHbBIE! u
DopMyITUPYIOT COOCTBEHHOE

MHEHUE U MO3UIUIO0

68 ITogBenenue uToros OO6cyxaeHue, TeCTUPOBAHHUE, IToBTO

paboTHI 3a TO/I. penieHue 3aaay. pUTH
n.31-

42




MyHuIIMNIaNbHOE aBTOHOMHOE 00111€00pa30BaTENbHOE YUPEKICHHE
«MoronTyiickas cpeanss oomeoOpazoBaTenbHas mkoja Nel umenu B.P.I'macko»

Paccmotpeno Ha 3aceganuu
KadeIpsl eCTECTBEHHO-
MaTEeMaTUYeCKUX JTUCHUTLIINH
[Tarmapon H./I.

ITpoToxom Nel

oT «31» aBrycra 2021 1.

«CornacoBaHo»

HAa Te/1arOrH4eCKOM COBETE
ITporoxosn Nel

oT «31» aBrycra 2021 1.

«Y TBEPKIAIO»
JIMpEeKTOp LIKOJIBL:
Humunkosa JI. /.
[Tpuxa3z Ne 112

ot «31» aBrycra 2021 .

PabGouas nporpamma no Xumuu

Knacc: 10

Cpox peanmuzaruu porpammbl: 2021-2022 yaeOHbIi ToA

Yuurens: [yrapxamnosa Jlapuma banposna

. Moroiity#, 2021 rop




IHosicHuTe ILHAA 3aNIMCKA
Craryc 10KymMeHTa
Pabouass mporpamMma cocTaBieHa Ha OCHOBE (pelepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO
CTaH/apTa OCHOBHOTO 001Iero 00pa3oBaHusl.
Peanuzanus nporpaMMel o0ecrieunBaeTCs HOPMATHBHBIMH JIOKYMEHTAMMU:

16. ®enepanbubiM 3akoHOM «O0 00pazoBanuu B Poccuiickoii @enepanum» ot 29.12.2012 1., Ne273.

17. ®enepanpabiM [0cymapcTBEHHBIM 00pa30BaTEIbLHBIM CTAHIAPTOM CPEAHETO (ITOJIHOTO) 00IIIero
o0Opa3oBaHUsl, YTBEPKICHHBIM MpUKa3oM MUHUCTEpCTBA 00pa3oBaHusi U Hayku Poccuiickoit
®enepanuu ot 17 mas 2012 . Ne 431;

18. Konnemnueli npenogaBanus yueOHbIM MPeaMeToM «XHMHUs» B 00pa30BaTeIbHBIX
opranuzaiusax Poccuiickoit @enepanuu, peam3yromux OCHOBHbIE 00111e00pa3oBaTeibHbIe
IIPOrpaMMBl, YTBEPKICHHOU Ha 3acenannu Kosuterun Munncrepcrsa npocselnenus Poccun ot
03.12.2019.

19. OOIT COO MAOY MCOIIINel umenu B. P. I'macko nrt. MoroiiTyit 3abaiikaabcKoro Kpast.

20. IIpuka3zom MunucrepctBa npocBemieHus: PO or 20 mas 2020 roma Ne 254 «DenepaybHbIN
nepeyeHb y4eOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM 00pa3oBaHMs U HayKu Poccuiickoii
denepaiyy K HCIOIb30BAaHUIO B 00pa30BaATENILHOM IIPOLIECCEN.

Hensamu n3yyeHnst XMMHMH B Cpe/iHell 1IKOJIe SBJISIIOTCS:

1) ¢dopmupoBaHre y OOydYarOIIMXCS YMEHHS BHICTh M HOHMMATh IIEHHOCTh OOpa30BaHM,
3HaYMMOCTh XMMHYECKOTO 3HAHUS ISl KaXKJIOTO 4YelOBEeKa, He3aBUCHUMO OT €ro InpodeccCrnoHaIbHON
NesTeIbHOCTH; YMEHUH pa3nnyarh (akThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJbI, BUAETH M3
CBS3b C KpPUTEPUSIMM OLEHOK M CBSI3b KPUTEPUEB C OIPEAEICHHOW CUCTEMOW LEHHOCTEH,
(bopMyIMpOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

2) ¢opMupoBaHHE y OOYYAIONIMXCS ILIEIOCTHOIO IMPEJCTABICHHS O MUPE M POJIH XUMHU B
CO3/IaHMM COBPEMEHHON €eCTeCTBEHHOHAYyYHOM KapTUHbI MMpa; YMEHHs OOBACHATh OOBEKTHI M
IIPOLIECCHI OKPYXKAIOLIEH TEUCTBUTEIBHOCTA — IPUPOAHON, COUAIIBHOM, KYJIbTYPHOH, TEXHUYECKOH,
- CIIOJIb3YS JUI 9TOTO XMMUYECKHE 3HAHMUS,

3) mnpuobpeTeHHEe O0YUYAIOIIMMHUCS OIbITA PA3HOOOPA3HOW JEATEILHOCTH, OIbITA MMO3HAHUS U
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), MMEIOLIMX YHUBEPCAIbHOE
3HAYEHHUE ISl Pa3IMYHBIX BHUJIOB JI€ATEIbHOCTH — HABBIKOB PELICHUS MPOOJIEM, MPUHATUS PEIICHUH,
MIOMCKa, aHalu3a U 00pabOTKM MH(POPMALMU, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB H3MEpEHMIA,
HAaBbIKOB COTPY/IHUYECTBA, HABBIKOB 0€30IIaCHOT0 OOPAIEHHS C BEIIECTBAMHU B IOBCEAHEBHON JKU3HH.

O0mas xapakrepucTuka y4e0HOro Kypca

OcobeHHocTu coaepkaHMsl OOy4eHUsT XMMHUU B CpeAHeH IKoje oOyCIIOBIEHbI cHelUpUKON
XMMHUU KaK HayKH M IOCTaBJICHHBIMU LI IMU. OCHOBHBIMU MTPOOJIeMaMH XUMHHU SBIISIOTCS U3ydeHHE
cOoCTaBa M CTPOEHHUS BEIECTB, 3aBUCHUMOCTH HMX CBOWCTB OT CTPOEHHUS, MOJYYEHHE BEIIECTB C
3aJaHHBIMM CBOMCTBaMH, MCCIEAOBAaHNE 3aKOHOMEPHOCTEM XUMHUYECKMX pEakuuidl | IMyTel
yIpaBJIEHUS UMU B LIEJISAX MOTYYEHHsI BEIIECTB, MaTepHalioB, 3Heprun. [loaToMy B paboueii mporpamme
10 XMMUH HAILUIM OTPaXEHUE OCHOBHBIE COJEPKATEIIBHBIE JINHUU:

e «(BemiecTBo» - 3HaHUSA O COCTaB€ M CTPOCHMM BEILECTB, UX BaXXHEHIINX (U3UUYECKUX U
XUMHYECKHX CBOHCTBaX, OMOJOrMYeCKOM JIEHCTBHUH,

o «XMMHUYECKas peakLus» - 3HAHUS 00 YCJIOBUAX, B KOTOPBIX HPOSIBISIOTCS XUMHUYECKUE
CBOIMCTBa BEIECTB, CIIOCO0aX YIpaBIE€HUS XUMHUECKUMHU MTPOLIECCaMH;

o «[IpuMeHeHne BelIECTBY» - 3HAHUSA U ONBIT IPAKTUYECKOM MAESITEIBHOCTH C BELIECTBAMH,
KOTOpblE HamboJee 4YacTo YMOTPEeOJSIOTCS B IMOBCETHEBHOM JKM3HHU, LIMPOKO HCHONb3YIOTCA B
MIPOMBIIIJIEHHOCTH, CETLCKOM XO0341CTBE, Ha TPAHCIIOPTE;

e I3bpIK XMMHW» - CUCTEMA BaXXHEHIIMX IMOHATHM XMMHMM M TEPMHHOB, B KOTOPBIX OHH
OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB, T.€. MX Ha3BaHUA (B TOM 4YHUCIE U
TPUBHUANIbHBIE), XUMHUUECKHE (OpPMYNBbl U ypaBHEHHMs, a TakKe IpaBHiia NepeBoja MHPOpMAILUHU C
€CTECTBEHHOT'O SI3bIKa HA SI3bIK XMUMHUU U 0OpaTHO.



MecTo npeamMera B y4eOHOM IJIaHe.
[Iporpamma mo xumuu (10 kmacc) mis cpemnero oOmero oO6pa3oBaHUs Ha 0a30BOM ypOBHE
cocTaBlieHa U3 pacyera 1 yac B Hezenmo B 00bemMe 35 yueOHBIX 4acoB.

IInanupyemble pe3yJibTaThI:

JlesTenbHOCTDh yuuTeNs B OOY4EHHH XMMHH B CPEAHEH IIKOJE MOJKHA OBITh HalpaBjieHa Ha
JOCTIKEHUE 00YUYaIOIMIMMUCS CIEAYIOIUX JIUYHOCHIHBIX Pe3YNbMamos:.

- B IIEHHOCTHO-OPUEHTAIIMOHHOI cdepe - oco3Hanue poOCCUNCKON IpaXaaHCKON UICHTUYHOCTH,
NaTPUOTU3MA, YyBCTBA TOPJOCTH 32 POCCHICKYIO0 XUMUYECKYIO HAYKY;

- B TPYAOBOH cepe — comosHocms K OCO3HAHHOMY BBIOOPY HalibHelIIel oOpa3zoBaTelIbHOMN
TPAaEeKTOPUH B BBICIICH LIIKOJIE, I/1€ XUMUS SBJISAETCS MPOQUIMPYIOUIeH JUCIUTUINHOM;

- B IO3HABATEJIbHON (KOTHUTUBHOM, MHTEIUIEKTyalbHON) chepe — yMeHue YNPaBIATH CBOEH
MO3HABATEIBHON JESATEIBHOCTBIO, 20MOBHOCHMb W CHOCOOHOCMbL K OOpa30BaHMIO, B TOM YHUCIIE
caM000pa30BaHUIO, Ha MPOTSHDKEHWU BCEH JKM3HU; CO3HATENBbHOE OTHOIIEHHE K HENPEPbIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHON MPOeCcCHOHATBHON 1 00LIECTBEHHOMN IEATEIIbHOCTH;

- B cdepe cOepexeHUs: 370POBbSl — HpuUHAmMUE U pearuzayus LEHHOCTEH 370pOBOTO U
6e3omacHOr0 00pasa KHU3HH, Henpusmue BPEIHBIX NMPHUBBIYEK (KypeHHs, YIOTPEOICHHs aJIKOTOJI,
HAapKOTHUKOB) HA OCHOBE 3HAHUI O CBOMCTBAX HAPKOJIOTUYECKHX U HAPKOTUUECKUX BEIIECTB.

Memanpeomemmnule pe3yiomamol 0C60CHUA 6bINYCKHUKAMU CPEOHEN WKOIbl KypCa XUMUU '

- UCnoNb306aHuUe YMEHUN M HaBBIKOB PA3UYHBIX BHJIOB IO3HABATEIBHON JAESATEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS (CHCTEeMHO-MH()OPMAIMOHHBINA aHaIN3, HAOIIO/IEHHE,
U3MepeHue, MPOBEJCHHE IKCIEPUMEHTa, MOICIMPOBAHUE, HCCIEIOBATENIbCKAs JEATENLHOCTD) NS
M3YUYEHHS Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH NeHCTBUTEIBHOCTH;

- 81a0eHUue OCHOBHBIMU UHTEIUICKTYAIbHBIMU ONEpalUsIMU: (POPMYIHPOBKA TUIIOTE3bI, aHATIU3 U
CHHTE3, CpPaBHEHHE M CHCTEMAaTH3alus, BBIABICHHE NPHUUYMHHO-CICJACTBEHHBIX CBSI3€H M ITOMCK
aHAaJIOTOB;

- no3nanue 0ObEKTOB OKPYXKAIOIIEr0 MUpa OT 00IIeTo Yyepe3 0COOEHHOE K eIMHUYHOMY

- yMeHue TeHePUPOBATh UJCH U ONPEACISATh CPEICTBA, HEOOXOAUMBIE JIJIsl UX peaTn3aluy;

- yMeHue ONpPENeNATh IeH U 3a1a4d JeSTeIbHOCTH, BEIOMPATh CPEJCTBA pean3aliy Led U
MPUMEHSITh UX Ha MPAKTHKE;

- UCnonv306anue PANWYHBIX HCTOYHMKOB JUIA TOJNyYSHHS XUMHUYECKOW WHGOpMAIHH,
MIOHMMaHHE 3aBUCUMOCTH COAep)KaHUS M (opMbl MpeacTaBieHHs HHGPOpMAlMM OT ILesei
KOMMYHHKAIIIH U aJIpecaTa;

- yMeHue MPOAYKTUBHO 00IIaThCs M B3aUMO/IEHCTBOBATH B IIPOLIECCE COBMECTHOM JeSITEIbHOCTH,
YUUTBIBATH MMO3UIUH IPYTUX YUACTHUKOB JAEATEIBHOCTH, 3 (PEeKTUBHO pa3peniath KOH(PIUKTHL;

- 20mo6HOCMb W CHOCOOHOCTH K CaMOCTOSTENbHOM HH(OPMAallMOHHO-TIO3HABATEIbHON
NeSTeIbHOCTH, BKJIIOYAsh YMEHHE OpPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH(OpMAIIH,
KPUTHYECKH OLIEHUBaThb M WHTEPHPETHUPOBATh HH(POpPMAIMIO, MOJYyYaeMyl0 U3 Pa3IHYHBIX
HCTOYHUKOB;

- yMeHue NCTI0Ib30BaTh CPEICTBA MH(POPMAITMOHHBIX 1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH (J1aee
— UKT) B pemeHn# KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX M OpPTaHU3AIIMOHHBIX 337a4 ¢ COOIO/ICHIEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, T'MTHEHBI, PecypcocOepekeHHs,, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE301aCHOCTH;

- g1a0eHue S3bIKOBBIMU CPEACTBAMU, B TOM UHUCIIE U SI3bIKOM XHMUH, - YMEHUE SICHO, JIOTUYHO U
TOYHO HM3JIaraTh CBOIO TOYKY 3PEHHs, HCIIOJIB30BaTh a/IeKBaTHBIE S3BIKOBBIE CPE/ICTBA, B TOM YHCIIE U
CHUMBOJIbHbIE (XUMUYECKUE 3HAKH, (POPMYJIbI U YpaBHEHHUS).

Ilpeomemnvimu pesynvmamamu N3y9eHus XUMAN Ha 0a30BOM YpPOBHE HA CTYIEHH CPEIHETO
00111er0 00pa30BaHUS SABIISIOTCS:

1) B mo3HaBarebHON chepe:

- 3HaHue (IOHUMAHHUE) U3YYEHHbIX NOHAMUL, 3AKOHO8 U MeopUull;

- yMeHue OTHCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSITENIFHO TPOBEJCHHBIC YKCIIEPHMEHTHI,
UCTOJB3Ys TSl 3TOTO €CTECTBEHHBIN (PYCCKUH, POHOMN) A3BIK U SI3bIK XUMUHU;



- yMmeHue Kiaccu(UIUpoOBaTh XUMUYECKHAE DIIEMEHTHI, MPOCThIC U CIOXKHBIC BEIIECTBA, B TOM
YHCJIe U OPTaHUYECKUE COCTMHEHHSI, XUMUYECKUE PEaKITUH 110 Pa3HBIM OCHOBAaHUSIM;

- yMeHue XapaKTepu30BaTh U3yYCHHbBIE KIIACCHl HEOPTaHMYECKUX U OPTaHHMYECKUX COCTUHEHU,
XUMHAYECKHE PEaKIINH;

- 20MOBHOCMb TPOBOJIUTH XWMHUYECKHUH HKCIEPUMEHT, HAOIIOAATh 3a €ro MpOTeKaHHEM,
(bUKCUPOBATh PE3yJILTAThl CAMOCTOSATEIILHOTO M ISMOHCTPUPYEMOTO SKCIIEPUMEHTA U JeTIaTh BBIBOJIBI,

- ymeHue (HOpPMYTHUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3MPOBATH CBOWMCTBA
HEM3y4YCHHBIX BEIIECTB 110 aHAJOTHU CO CBOWCTBAMH U3YYCHHBIX;

- nouck MCTOYHHKOB XUMHYECKOH HH(OpMAINK, MOJydeHue HeoOXoauMol mHpopmanmu, ee
aHaJIN3, M3TOTOBJICHUE XUMHUECKOTO WH(POPMAIIMOHHOTO MPOJYKTA M €r0 MPE3CHTAIINS;

- enadeHue O0S3aTENBHBIMU CIPAaBOYHBIMH MaTepuanamu: [leprogudeckoid cuCTeMOi
XuMHUYeckux deMeHToB J[. 1. MenneneeBa, Tabnuiieil pacTBOPUMOCTH, DIICKTPOXUMUYECCKAM PSIOM
HaMpPsDKEHUH METaJIOB, PSIIOM AJIEKTPOOTPHUIIATEIFHOCTH — ISl XapaKTEPUCTUKH CTPOSHUS, COCTaBa
Y CBOIMCTB aTOMOB XUMHUYECKUX 31eMeHTOB |-1V 1eprooB u 00pa3oBaHHBIX HMHU IMPOCTHIX U CIIOKHBIX
BEIIIECTB;

- yCmauosieHue 3aBUCUMOCTH CBOWCTB Y TIPUMEHEHUST BKHEHIIIMX OPraHMYECKUX COCTUHCHUI
OT WX XUMHYECKOTO CTPOCHHS, B TOM YHCJIEC U OOYCIOBJIICHHBIX XapaKTEPOM ITOTO CTPOCHHS
(penenbHBIM WM HENPEACIbHBIM) U HATUYUEM (PYHKIIMOHAIBHBIX TPYII,

- MOOenuposanue MOJIEKYI BAXHEUIITNX HEOPTaHUYECKUX M OPTaHUYECKHUX BEILECTB;

- NOHUMAHUe XUMHYECKOW KapTHHBI MHpPa KaK HEOThEMJIEMOW YacTH IICJIOCTHOW HAyYHOUH
KapTUHBI MUDA;

2) B LICHHOCTHO-OPHEHTAIIMOHHON cepe — aHAIU3 U OllEHKA TMOCJIEIACTBUN ISl OKpYIKaroIIeh
cpennl OBITOBOM W MPOHM3BOJCTBEHHOM JEATEIHLHOCTH YEIIOBEKA, CBS3aHHON C MPOHW3BOJCTBOM U
nepepadoTKON BAKHEHITUX XUMUYECKHUX MPOYKTOB;

3) B Tpyn0BOii chepe — npogedeHue XUMHUIECKOTO IKCTIEPUMEHTA; pa3gumiie HaBBIKOB y4eOHOM,
MIPOEKTHO-UCCIICIOBATEIbCKON, TBOPYECKON IESITEIBHOCTH MPHU BBITOJHCHUH WHIUBHIYaIbHOTO
MPOEKTa M0 XUMUH;

4) B cdepe 3m0poBoro obpasa KM3HU — cobOar0deHue TIpaBHII 0€30MacHOro OOpalieHHUs ¢
BEIICCTBAMH, MaTepHalaMd W XUMHUYECKHUMH TIPOIECCAMU; OKa3aHHE TIEPBOH TOMOIIHM TpH
OTpaBIICHHSIX, OXKOraX MW JpPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JAaOOPATOPHBIM
o0opyIoBaHUEM.

Conepskanue nporpaMmmbl
Beenennue.

HaGmronenue, npexamnosiokeHue, runote3a. Ilouck  3akoHoMepHocTe. HayuHsriit
SKCIIEpUMEHT. BeIBO.
Teopus cTpoeHus1 OPraHNYeCKUX COeIMHEeHH

IIpenmer oprannyeckod XuMuM. MecTO W 3HAUYEHME OPraHMYECKOM XMMHUH B CHUCTEME
€CTECTBEHHBIX HayK. BaseHTHOCTh. XuMHuueckoe crpoeHue. OCHOBHBIE MOJIOKEHUSI TEOPUH
CTPOEHUSI OpPTraHUYECKUX COEIUHEHUH. Venepoouwiti ckenem opzanuyeckou MOneK)ybl.
Kpamnocmo xumuuecxou ceazu. Izomepust U 130Mepsbl.

YrieBoaopoabsl 1 UX NPHUPOAHbIC HCTOYHHUKH

Ankanbl. [lpuponnslii Ta3, ero cocrtaB M NOPUMEHEHHE KaK HWCTOYHUKA DHEPruud U
XUMHYECKOTO ChIpbs. ['OMonorndeckuii psii mpeneibHbIX YTIIeBOJa0opoaoB. M3omepus u
HOMEHKJIaTypa aJIKaHOB. MeTaH M 3TaH Kak IpeJCcTaBUTeNIM ainkaHoB. CBolcTBa (TOpeHHE,
peaKkuu 3aMemleHus, MUPONu3, JaeruapupoBanue). [Ipumenenue. Kpexune u uzomepusayus
AIKAaHo8. AnkunbHble paoukanvl. Mexanuzm c60600HOPAOUKATLHOZ0 2A102eHUPOBAHUS ANKAHOS.

AnKeHbl. DTUJICH KaK MPEJICTaBUTENb alKeHOB. lloydyeHue 3TUiIeHa B MPOMBIIIICHHOCTH
(mermapupoBaHue dTaHa) U B Jlabopatopuu (meruaparanus dTaHosia). CBoiicTBa (ropeHue,
OpoMHUpOBaHHE, THUIpaTalus, M[oJIUMepu3alus, okucieHue pactBopom KMnOyg) wu

npuMmeHeHue stwieHa. llonuatunen. Ilponunen. Cmepeopezynaprocms noaumepa. OCHOBHBIE
MOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUN. Peakiiun noguMepusanmu.



Junenpl. ByTanmuieH W M30TpPEH KaK MPEACTaBUTENM JIHUSHOB. Peakiuu NpUCOCIUHEHHS C
YYaCTHEM COTIPSHKCHHBIX TUEHOB (OpOMHUpOBaHUE, TTOJTUMEPHU3ALIHS, cUOPO2ALIO2EeHUPOBAHUE,
euopuposanue). HatypaibHbIi U CHHTETUUCCKUM KayuyKu. Pe3uHa.

ANKUHBI. AIIETHUJICH KaK TPEJACTaBUTENhL alKWHOB. IloilydeHue anerusieHa KapOWIHBIM U
METaHOBBIM criocobamu. [lonyuenue kapouda xarvyus. CBoiicTBa (TropeHue, OpoMUpOBaHHUE,
rupaTamnys, TPUMEpHU3alins) U IPUMEHEHHE alleTUIICHA.

Apenbl. beH3on kak mpencrtaButenb apeHoB. CospemeHnHble NpeOCmasieHus O CMpOeHUuU
oenzona. ColicTBa OeH307a (rOpeHrue, HUTPOBaHUE, OpOMHUPOBAHUE) B €TI0 TIPUMEHEHHE.
Hedtr u cnmoco6sl mepepaborku. CocraB HedTHu. [lepepaboTka HEPTH: MEPETOHKA U
KpEKUHT. Pugopmune HuzKocopmuuix Hegpmenpodykmos. Ilonsmue 06 okmanogom yucie.

Kucaopoacoaep:xkaiye opranndeckne coeTnHeHHs

Crnuptel. MeTaHOn M 3TaHOJ KakK NPEACTaBUTENIN MNPEACSIbHBIX OJHOATOMHBIX CIIUPTOB.
CpolicTBa 73TaHoJIa (TOpeHHE, OKHCJIEeHHE B aJbleruil, aeruaparanus). llomyuenue
(6pooicenuem enroxosvl M TUIpATAllUCH ATHIICHA) M IPUMEHEHUE DTAHOJIA. DMUNEHEAUKOb.
I'muiepyn kak emie oJUH NpeICTaBUTEIb MHOTOATOMHBIX cupToB. KauecTBeHHast peakuus
Ha MHOTOQTOMHBIE CITUPTHI.

®enon. [lonyuenune enona u3z kameHHoro yriisi. KamMeHHBIH yrojb U €ro UCHoJIb30BaHUE.
KokcoBaHue kaMEHHOI0 yIJisl, BAXKHEUIIHE TPOLYKThl KOKCOXHMMHUYECKOT'O IIPOU3BOICTBA.
BzaumHoe BnusiHUE aTOMOB B MoOJIeKyje (eHosna (B3auMoaeucTBue ¢ OpOMHOW BOJION U
rugpokcusiom Hatpus). [lonyuenue u npuMeHeHue ¢GpeHolia.

Anpaernapl. @opmanblieru U aueTadbJeruj] Kak MpeACcTaBUTEeNH ajbAeTUI0B. [lonamue o
xemonax. CBOMCTBA (peakiysi OKUCIEHUsI B KHCJIOTY U BOCCTAaHOBJICHUSI B CHUPT, peaKLUs
noiauKoHaeHcauuu dopmanpaeruaga ¢ ¢enonom). Ilomydyenue (OKHCIEHHMEM CHOUPTOB) U
npuMeHeHue QopManpaeruaa M aneraiabaeruga. PeHonoGpopMaibIeTuIHbIE TJIaCTMACCHI.
Tepmonnacmuunocmos u mepmMopeaxmuHOCmb.

Kap6oHoBbIE KHCIOTHI. YKCYCHasl KUCJIOTa KaK MPEJICTaBUTENb MPEeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. CBOWCTBA YKCYCHOW KHCIIOTHI (B3aMMOJCHCTBHE C MeTaJUIaMH,
OKCHJAaMHU METAJUIOB, TUAPOKCHUIAMH METAJUIOB M COJISIMH; peakiusi 3TepuUuKaIim).
IIpumenenne yKCyCHOM KHUCIIOTHI.

Crnoxubie 3¢upbl U kupbl. Cioxkable 3QUPHI KaK OTPOJAYKTHl B3aUMOACHCTBUS KHUCIOT CO
cnupTamMy. 3HaY€HUE CJOXHBIX 3(QUPOB B IPUPOJIE U KU3HU 4eJioBeka. OmoenbHbie
npeocmasumeny KUClOm UHO20 CMPOEHUs: O0NeUH08as, JUHONe8as, JUHONEHO08As, aKpU108as,
waeenesas,, 6EH30UHASL.

Kupsl Kak cioxHbIe dPUPHI TIIUIEPUHA U KUPHBIX KApOOHOBBIX KUCIOT. PacTuTrensHbie U
JKHBOTHBIEC JKHPBI, UX COCTaB. [ MAPONW3 WM OMBUICHUE >XHPOB. Mbutd. Cunmemuueckue
morowue cpeocmsa (CMC). TIpuMeHEHHE KUPOB. 3aMEHA HCUPOB 6 MEXHUKE HeNnuujesbim
cblpbeM.

Vmesorpl [Tonsitue 06 yrieBonax. [mroko3a kak nmpeacTaBuTeslb MOHOCaxapuaoB. [loHsaTue o
JIBOMCTBEHHON (PYHKIIMM OPraHWYECKOr0 COEJIMHEHMS Ha NpUMEpEe CBOMCTB TIJIFOKO3bI Kak
anpJeTu/ia U MHOTOATOMHOI'O CITUpTa — ajbJAeruaocnupra. bpoxkenue riiroko3sl. 3HaUu€HUE U
MPUMEHEHUE TIIOKO3bl. DPYKmos3a Kak uzomep 2a0K03bl.

Caxapo3sa Kak npeacTaBUTeNb qucaxapuaoB. /Ipouzeoocmeo caxapa.

Kpaxman u nemttono3a Kak INpeACcTaBUTENM IojucaxapuioB. CpaBHEHHE HUX CBOHCTB M
Ouosornyeckas posb. [IlppuMeHeHune 3TuX rnojimcaxapuaosB.

A30TcoepKalIHe OPraHnYecKue CcoeTuHeHus

AMUuHBI. MeTHuiaMUH KakK TMpPEACTaBUTENh alupaTUYecKuX aMHUHOB W aHWIUH — Kak
apomaTtnieckux. OCHOBHOCTh aMMHOB B CPABHEHUH C OCHOBHBIMU CBOMCTBAMM aMMHUaKa. AHUJINH
U €T0 CBOMCTBA (B3aMMOJICHCTBUE C COJISTHOM KHUCIIOTOW M OpOMHOM BOAOH). B3aumuoe eiusHue
amomo8 8 MONeKYIax Op2aHuyecKux coeouHenull Ha npumepe anununa. IlomyueHue aHWIMHA 11O
peakuuu H. H. 3ununa. IlpumeHnenue anuiauHa.

AMUHOKHUCTIOTBL. [ JTUIIMH U anaHUH Kak OpeACTaBUTENIN NPUPOJIHBIX aMUHOKUCIIOT. CBOMCTBA



aMUHOKHCJIIOT KaK aM(pOTEpHBIX OPraHUYECKUX COEIMHEHUH (B3aUMOJACHCTBUE C IIEI0YaMHU
u kucnotamu). Ocobennocmu ouccoyuayuu AMuHOKUCIOM 8 800HbIX pacmeopax. bunonaphele
uonsl. OOpa3zoBaHUE TIOJUINENTUAOB. AMHUHOKAIIPOHOBAas KHCJIOTa KaK IIPEJACTaBUTEIb
CUHTETHYECKUX aMHHOKHCIIOT. [IoHsITHE O CHHTETHYECKUX BOJIOKHAX Ha MPUMEpPE KalpoHa.
Amunokuciomul 8 npupooe, ux buonocuieckas poiv. Hezamenumvie aMunoKUCI0mbl.

benku. benkn kak nomunentuabl. CTpykTypa OeiakoBbIX Mosekysd. CBoiicTBa OenkoB
(ropenue, ruApPOIIN3, LIBETHBIE peaKklnn). buonoruueckas pojb O€IKOB.

HykneuHnoBble kucioTbl. HykineunHOBbIE KHCIOTBHI Kak MNOJMHYKJIeoTuanpl. CrpoeHue
nykieotusia. PHK u JIHK B cpaBHeHuun. MIX posib XpaHEHUU MU TIepe/iadye HaCIeICTBEHHON
uadopmamuu. Ilonamue o 2eHHOU UHICEHePUU U OUOMEXHOLOSUU.

I'eneTuuyeckasi cBA3b MEXKJAY KJaccaMHU OPT a HUYECKUX coenuHeHuii. [lonsrtue o
F€HETUYECKOMN CBSA3U U T'€HETUYECKUX Psaax.

XuMHS ¥ KU3HD

I[InacTmacchl 1 BooKHa. [lorumepusanus 1 NOJIUKOHACHCAIUS KaK CIIOCOOBI TTOJTyUYeHHUS
CHUHTETHYECKHUX  BBICOKOMOJICKYJISIDHBIX  coeauHeHHH. llojlydeHne  HMCKYyCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX CO€AUHEHUN XUMHUUYECKON MoauduKaiyed MPUPOIHBIX MOJIUMEPOB.
CTpoeHre moJIUMEpOB: JIMHEHHOE, TPOCTPAHCTBEHHOE, CETYATOE.

Ilonsitue o miactMmaccax. TepMoOIUIaCTUYHBIE U TEPMOPEAKTUBHBIEC MOJIUMeEpbl. OTAenbHbIC
MPEACTAaBUTEIIM CUHTETHYECKUX M MCKYCCTBEHHBIX MOJIMMEPOB: (HeHOI0(POpMaTbIeTHIHBIC
CMOJIbI, TOJIMBUHWIIXJIOPU, T€(DIIOH, [ISJLTYI0UI.

[TonaTHe 0 XMMHUYECKUX BOJOKHAxX. HaTypalibHbIe, CHHTETHYECKHE U UCKYCCTBEHHBIC BOJIOKHA.
Knaccudukanuus u otenbHbIe IPeACTABUTEIN XUMUUYECKUX BOJIOKOH: alleTaTHOE (TpualeTaTHbIN
HICNIK) U BUCKO3HOE, GUHUIXAOPUOHOe (Xa10puh), noaunumpuivhoe (HUMPOH), NOIUAMUOHOE
(xanpon, naitnon), nonusgupnoe (nascan).

®epmeHTBI. DEepMEHTHI KaK OMOJIOTHUYECKHUE KaTalu3aTophbl OeIKoBOW nmpupoasl. [loHstre o
pH cpensl. OcoOGeHHOCTH CTpPOE€HUSI M CBOUCTB (CEJIEKTUBHOCTH U A(HEKTUBHOCTD,
3aBUCUMOCTB JCUCTBUS OT Temrieparypsl U pH cpeasl pacTBopa) GepMEHTOB MO CPAaBHEHUIO
C HEOpraHMYeCKHMHU KaTaiau3aTtopaMu. Ponb ¢GepMEHTOB B KU3HENEATEIHBHOCTH YKHUBBIX
OpPraHU3MOB U IMPOU3BOJICTBE.

Burtamunsbl. [Tonstue o Buramunax. Buasl BuTamuHHON HenoctatouyHocTH. Knaccudukanms
BUTaMHHOB. Butamuu C kak nmpeacTaBuTeNb BOJOPACTBOPUMBIX BATAMUHOB M BUTAMHH A KaK
MpEeACTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [ToHsATHE 0 TOPMOHAX KaK OMOJIOTHYECKH aKTHUBHBIX BEIIECTBAaX, BBITIOTHSIOIINX
SHAOKPUHHYIO PEryJslyIo J>KU3HEAEATEIbHOCTH OpraHu3MoB. Bakheimue cBolicTBa
TOPMOHOB: BBICOKasl (PU3HUOJIOTHYECKAs] aKTUBHOCTH, JNHUCTAHIIMOHHOE JIEHCTBHE, OBICTpOE
paspymieHre B TKaHsIX. OTIeNbHBIE TPEICTABUTEIIM TOPMOHOB: WHCYJIWH U aJpEHAJIVH.
[Ipodunaktuka caxapHoro auadera. [lonsamue o CMepoOUOHLIX 20PMOHAX HA NpuUMepe NOJO8bIX
20PMOHO8.

JlexapcTBa. JIekapcTBeHHass XUMUS: OT ATPOXUMHUHU U (papMaKoTepanuu IO XUMHUOTEPAIIUH.
AnTtuOuotuku u nucobaxrepuos. Hapkornueckue Bemectsa. Hapkomanus, 6opr0a ¢ Hell u
npoHIaKTHKA.

Pemenne 3amad 10 opraHMYecKkod xumuH. Pemienne 3amad Ha  BBIBOJA  (DOPMYIIBI
OpPraHMYEeCKUX BEIIECTB IO MPOJAYKTaM CrOpPaHUs U MacCOBBIM JOJISIM 3JIEMEHTOB.

JdemoncTpanumn. [naBinenue, o0yrnmmBaHue ¥ TOpeHUE OPraHUYECKUX BellecTB. Mojienu
MOJIEKYJI IIPEJICTABUTENIEN PA3JINYHBIX KJIACCOB OPraHUYECKUX COEIMHEHNI. | opeHune metaHa,
STWiEHa, aneTwieHa. OTHOIIEHHWE MeTaHa, dTUJICHA, alleTWIeHa M OeH30J1a K pacTBOpam
epMaHraHata Kaiausi U OpomHO# Boje. llomydeHue sTuieHa peakuued naerujapataluu
9TaHOJIa, alleTWIeHa — THUAPOJM30M KapOuaa Kaubuus. PasnokeHue kaydyka IpHu
HarpeBaHUH, UCIBITAaHUE MPOIYKTOB PA3JIOKEHUS Ha HeTlpeaeIbHOCTh. Kosekius oOpa3ion
He(dTH 1 HePTENPOTYKTOB, KAMEHHOTO yIJIsl M IPOJIYKTOB KOKCOXHMHUYECKOTO MPOU3BO/ICTBA.
Oxucnenue cnupra B anpaerua. KadecTBeHHbIEe peaklIMM HAa MHOTOAQTOMHBIE CHHUPTHI.
PactBopuMocTh ¢eHona B Bojge IIpU OOBIYHOM TemIiepaType M IIpU HarpeBaHUM.



KauecTBennslie peakiiuu Ha ¢peHoJ1. Peakiius «cepeOpsiHOTO 3epKajiay ajibIeTH/I0B U IITFOKO3bI.
OKWHCIIeHHE albJETHI0B U TJIOKO3bI B KHCJIOTY ¢ Imomolnbio ruapokcuaa memu (I1).
KauectBennas peakuust Ha kpaxmai. Komnekmus s¢gupabix macen. Kosmekmnus mractmacce u
n3aeau n3 Hux. Kosiekus nCKyCCTBEHHBIX BOJIOKOH U U3IEJIMU U3 HUX. B3anmoeicTBue
aMMHaka ¥ aHWJIHHA C COJISTHOM Kuciaotoil. Peakumss aHuinmHa ¢ OpOMHOW BOJOM.
Joka3zaTtenbcTBO HaTU4UsI (YHKIMOHAJIBHBIX TPYIII B paCTBOpPaxX aMUHOKHUCIIOT. PacTBopeHue
u ocaxxnaeHne OenkoB. LIBeTHBIE peakmuu OenkoB. 'OpeHME NITHYBETO Mepa U MIEePCTSHOMN
Hutu. Mogens mosekynsl JHK. Ilepexoabl: 3TaHON — ATUJIEH — 3TWICHIJIMKOIb —
sruneHrmkossat meau (11); ata- Hoim— 3TaHanbs — 3TaHoBas kuciiota. Kosuiekius ruracrmacc,
CUHTETHUYECKHUX BOJIOKOH U WU34EJIMU U3 HUX. Pa3ioxxeHue nepokcuga BOAOPOAA KaTajla3ou
chIporo Msica U cbiporo kaprodens. Kommekuus CMC, comepskamux dH3UMBL. M cribiTanue
cpennsl pactBopa CMC wumHamkatopHoW Oymaroi. Komsekiusi BUTaMHHHBIX IIpEIapaToB.
HcnpiTanue cpensl pacTBOpa aCKOPOMHOBOM KHUCIOTHI MHAMKATOPHOM Oymaroii. McnibiTanue
anTeyHOoro MpernapaTra MHCYJIMHA Ha OeJIOoK.

JladbopaTopHble onbIThI. MI3roToBiIcHHE MOJIEJIEN MOJIEKYJI OPraHUYECKUX COCAUHEHUH.
O3HakOMJIEHHE C KOJUIEKIMEeH oO0pa3noB HePTH, KAMEHHOTO YyIJS U MPOAYKTOB HX
nepepadotku. OOHapyX€HHUE B KEPOCHHE HEIpEeNbHbIX coeluHeHUN. O3HaKOMJIEHUE C
KOJUJIEKIIMEHN KayuyKOB U oOpa3lamMu u3Jesiui u3 pe3uHsl. PacTBopeHue riumiepuHa B BOJI€ U
B3aumojelicteue ¢ rugapokcuaoM meau (Il1). CpoiicTBa yKCyCHOM KHCIOTBI, OOIIHE CO
CBOMCTBAMM MUHEPAJIbHBIX KHUCJIOT. JloKa3aTelbCTBO HENPEAEIBHOTO XapakTepa >XHUIKOTIO
’)kupa. B3aumogeiicTBue riroko3bl U caxapo3bl ¢ ruapokcuaoMm meau (11). KauectBennas
peakiusi Ha Kpaxmali. O3HAaKOMJIEHME C KOJUIEKIIMEH IulacTMacCc M HW3JeJIUil 13 HHX.
O3HaKOMJIEHHE C KOJUIEKIIMEH HMCKYCCTBEHHBIX BOJIOKOH M HW3Jeiauil U3 Hux. PacTBopenue
OenkoB B Boae. OOHapyxeHue OeakoB B Mojoke. (O3HaAaKOMIJIEHHE C KOJUICKIIUEH
CUHTETHUYECKUX BOJIOKOH U wu3aenul u3 Hux. O3HakomyeHue ¢ koiuiekuueit CMC,
comepkamx 9H3UMBL. HMcneitanue cpeapl pactBopa CMC wHAmKaTtopHOW Oymaroi.
O3HakoMJIeHHE C KOJUICKIIMeH BUTaMUHOB. lMcmblTaHue cpeibl pacTBOpa acKOpOMHOBOI
KHCJIOThl UHAUKATOPHOU OyMarou.

IIpakTuyeckass padora Ne 1. Pemenue skcriepuMeHTaNbHBIX 33724 HAa UACHTU(PUKAIIHIO
OpraHUYeCKUX COSIMHEHUN.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHue IJIaCTMAcC U BOJIOKOH.



YuyeOHO-TEMaTHUECKOE IJIAHUPOBAHUE

Ne | Tema KonuuectBo
4acoB [TpakTuyeckue paboThI KontposnbHbie paboThl
1 | Teopus cTpoeHuUs: OpraHMYECKUX COCTUHEHUN 3
2 | YrieBogopoibl U MPHUPOJIHBIC HCTOYHUKH 9 K/p Nel
3 | Kucnoponocoaep:xaiiie opraHidecKie BeIecTBa 7 [Ipaktuyeckas  pabora  Nel | K/p Ne2
«Mnentudukanus
OPraHUYECKUX COCTUHEHUI.
4 | A3zoTcozeprkaliie COeMHEHUs M UX HaX0XKJICHHsI B )KMBOM NPUPOJIE 8
5 | XuMus U KU3Hb 8 [lpaktuyeckas  pabora  No2
«Pacnio3HaBaHue MmiIacTMacc M
BOJIOKOH.
Wroro yacos 35 2 2




KanennapHo-temaTnyeckoe miaHuPOBaHHE

(1 u B HEIEIO, BCETO 35)

Tema. [1nanupyemsble pe3ynbTaThbl
OcHoBHOE coJiep;KaHue
Ne | [lara | JlemoHCTpauus OIBITOB.
enonbzosarie [IOP yYpOKa [IpenmetHbIE JInuHocTHBIE MeranpeameTHbie
TEMA 1. TEOPHSI CTPOEHUSI OPTAHUUYECKHUX COEJUHEHUI
1 Metonsl HayyHoro | HaGnronenue, Hcnons3oBaTh PerynsatuBHsle:
MTO3HAHMUSL. MPEANOI0KEHHUE, TUIIOTE3a. | OCHOBHBIE 1. CtaBuTh yueOHBIC 3a/1a4l HA OCHOBE COOTHECEHHSI TOTO, UTO YK€
JlemoHcTpanuu. [Torick 3aKOHOMEpPHOCTEH. | HHTEIJICKTyaJIbHbIC M3BECTHO M YCBOCHO yYaIllUMCSA, ¥ TOTO, 4TO €1lé HEM3BECTHO.
BuneodparmenTsl, Hayunpiif  sKkcnepuMeHT. | onepanuu 2. CamoCTOSITeIbHO OOHApYXHBaTh M (OPMYIUPOBATH YUCOHYIO
CITaiiTBI c | BeiBog. (bopmynupoBath npo0iieMy, ONpeaeNsaTh 1eidb Y4eOHOH 1eaTeIbHOCTH.
M300paKeHUSIMU TUIIOTE3y, MPOBOJIUTH
XUMHUYECKON aHanu3 W cuHTe3, | [lo3HaBarenbHbIE:
nabopaTopuu, 0000menue, BeISIBIATE | 1. CaMOCTOSTENHHO BEIICIATH U (JOPMYITUPOBATH TIO3HABATEIHLHYIO
POBEJCHUS MPUYHUHHO- eJb.
XAMHYECKOTO CJICJICTBEHHBIC CBSI3M), | 2. AHAIM3UPOBATh, CPABHUBATH, KIIACCU(PHUITUPOBATH U 0000IIATH
SKCIEPUMEHTA. MIPOBOJIUTH (bakThI U ABICHUS.
AKCIIEPUMEHT
u ¢ukcupoBarb ero | KommyHuKaTuBHEBIE:
pe3ynbTaThl 1. CamoCTOATENEHO OPraHU30BHIBATH YU€OHOE B3aMMOJICHCTBUE B
C TIOMONIBIO POAHOTO | rpymmne (ompeneisTh OOIMe LeJdH, paclpenensTh POy,
SI3bIKA U SI3bIKA XUMUM. | JIOTOBAPUBATHCS JAPYT C IPYTOM H T.1I.).
2 [Ipeamer oprannueckoil | CTaHOBIEHUE Pasnuyate mnpenmets! | JInuHOCTHBIE!
XUMUU. OPTraHWYECKONW XUMHH KaK | OPTraHHYeCKOM u | 1. DopMupoBaTh OTBETCTBEHHOE OTHOIIECHUE K YUCHHIO.
JeMoHCcTpanuu. Haykd. Burtanusm u ero | HeOpraHu4ecKou 2. dopMUpOBaThH CaMOyBaXXKEHUs u SMOIMOHAIBHO-
Komnnekius npupoaHbIx, | Kpax. OnpezencHue | XUMHHA, MHHEPAIbHBIC | IOJIOKUTEIIBHOE OTHOILICHHE K ce0e, TOTOBHOCTb  OTKPBITO
HCKYCCTBEHHBIX U | DIIEMEHTHOTO cocTaBa | U OpraHUYeCcKUe | BBIPAXKATh U OTCTAMBATH CBOIO MO3ULIHIO.
CHHTETUYECKHUX OpTraHUYECKHUX BEIIECTBA.
OpraHUYECKUX COEIMHEHUII. Knaccudumnuponatsb
COEIMHEHUH, [InaBnenue, oOyriaMBaHUE | OpraHUYECKHE
MaTepUaloB U U3ACIUA | U TOPEHHE OpPraHWYeCKHX | BEHIeCTBA MO  HUX
13 HHX. MIPOMCXOXKICHUIO  Ha




JlabopamopHnuie BeUleCTB (Ha  NpUMeEpe | IPUPOJHBIE,
onvimol. 1. | caxapo3sr). HCKYCCTBCHHBIE u
Onpenenenue CUHTETHUYECKHUE.
JJIEMEHTHOTO  COCTaBa ITpoBoauTh u
OpraHUYECKUX Ha0II0aaTh
COCTUHEHUN. XUMHUYECKUN
JKCIIEPUMEHT.
Teopus ctpoeHust | OCHOBHBIE nojoxeHus | OObSICHAT NpHUUHBI | PerynsaTuBHble:
OpPraHUYECKUX Teopun crpoeHuss A. M. | MHorooOpasus 1. BeigBurars BEpCUU pelieHus mpo0IeMbl, 0CO3HABATh KOHEUHBIN
COEIMHEHUI. bytnepoBa. BaneHTHOCTb. | OpraHMYECKUX pesyabTar,  BbIOMpaTh U3  MNPEUVIOKEHHBIX W HCKaTb
Jlabopamophvle onvimuvl | DIEMEHTHI C IOCTOSIHHOM U | BEILECTB U | CaMOCTOSITENBHO CPEICTBA JOCTHKCHHUS LIEIIH.
2. W3rortoBnenue | nepeMeHHON 0COOEHHOCTH ITo3naBaTenbHbIE:
Mozeen MOJIEKYJI | BAJICHTHOCTBIO. CTPOCHHUS atoMa | 1.  CTpouTh  JOrMYECKOE  pPACCYXKIEHUE,  BKIIOYAIOLIEe
OpPraHMYECKHUX CrpykrypHble  ¢(opMmyisl | yriaepona. Pa3nuyare | ycTaHOBJIEHHE MPUYUHHO- CJIEICTBEHHBIX CBA3EH.
COCIMHEHU. HEOPraHUYECKUX U | MOHATHS KoMMyHMKaTUBHBIE:
OPraHMYECKUX  BEILIECTB. | «BAJIEHTHOCTH» U 1. VuureiBath pa3Hble MHEHHMs W HMHTEpPEChl U OOOCHOBBIBATh
Tunst YIJIEPOAHBIX | «CTENEHb OKUCIEHUS», | COOCTBEHHYIO MO3UIIMIO.
LIEMOYEK: JUHEIHAs, | OEepUpOBaTh UMH. JInunocTHBIE!
pa3BeTBiIeHHAas, 3aMKHyTas. | Otpaxkate coctaB # | 1. IIposBasTh ycTOHUMBBEIA yueOHO — NO3HABATENbHbIN HHTEPEC K
KpaTHOCTE ~ XMMHYECKOU | CTpOEHHE HOBBIM CITIOCO0aM pelIeHHus 3ajay.
CBSI3U. OpraHUYECKUX
N3omepus. Bunsl | coenuHeHui c
n3omepun. IloHaTtne 0 | moMomIBIO

B3aMMHOM BIIMSIHUY aTOMOB
B MOJIEKYJax
OpPraHUYECKHUX BEILECTB.

CTPYKTYPHBIX (GOpMyI
U MOJEIMPOBATH MX
MoJIeKynbl. Paznuyarte
MOHATUS «H30MEpP» W
«TOMOJIOT.
Ha3piBath u3ydeHHBIE
MOJIO)KEHUS ~ TEOPHH
XUMHUYECKOTO
ctpoenus  A. M.
byrneposa.




TEMA 2. YITJIEBOAOPO/bI U UX ITPUPOJHBIE UCTOYHUKU

IIpuponueli raz kak
HCTOYHHK
YTJIEBOAOPOIOB.
JeMoHcTpanumu.
Komnexkmus Bemiects u
MaTepHUalioB,
MOJy4aeMbIX Ha OCHOBE

IMpHUPOAHOTIO I'a3a.

IIpupogubiii  ras,  ero
COCTaB M  HaIpaBJICHUS
UCIIOJIb30BaHUs B Ka4eCTBE
TOIUINBA M XHMHYECKOTO
ceipbs. KonBepcus merana.

CuHdres-ras " €ro
HCIIOJIL30BaHUE VTS
MOJTyYeHUs

CUHTETHYECKOTO OCH3UHA U
METaHOJIA.

XapakTeprus3oBaTh
COCTaB U OCHOBHBIC
HarpaBJICHUs
MCIIOJIb30BaHUS u
nepepaboTKu
IPUPOJIHOTO rasa.
YcranaBiuBaTh
3aBHCHUMOCTb  MEXKIY
obbemMamMu TO0BIYH
MNPUPOJHOTO raza B PO
u OO KETOM.
Haxomuts
B3aUMOCBSI3b  MEXIY
U3y4aeMbIM
MaTepuaioM u
Oymymeit
npoQeCCHOHATbHON
JIeATETbHOCTBIO.
IIpaBuna
9KOJIOTUYECKH
TPaMOTHOTO
MOBEJCHUS u
6e30macHOro
oOpareHus c
MPUPOJHBIM Ta30M B
ObITY " Ha

ITPONU3BOJICTBC.

PerynarusHsle:

1. CocraBiATh (MHAMBUAYAJIBHO WJIM B TpYHIE) IUIAH PELICHUs
poOIEMBI.

2. Paboras mo miaHy, CBEpATh CBOM JAEUCTBUS C LEIbIO W, IPU
HEO0XO0IMMOCTH, UCIIPABIIATH OIIMOKH CaMOCTOSTEIBHO.

3. B nwuanore ¢ y4uTeneM COBEPLIEHCTBOBaTb CaMOCTOSITEIbHO
BBIpaOOTaHHBIE KPUTEPHH OLICHKU.

[To3naBarenbHbIE:

1. BoISBASATD NPUYMHBI U CIICACTBUS MPOCTHIX SBICHUH.

2. Co3pmaBaTh cXeMaTW4YeCKME€ MOJEIM C  BbIIEICHUEM
CYILLECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

3. IlpeoOpa3oBbiBaTh MH(GOPMALMIO U3 OAHOTO BHJA B JAPYroi
(Tabnuiy B TEKCT U Ip.).

KomMmyHUKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOEC MHEHHE W IIO3WIHIO, 33/1aBaTh
BOIPOCHI, CTPOUTh OHATHBIE [T TApTHEPA MOHATHSL.

2. YUuTBIBaTh pa3HbIE MHEHUS W CTPEMHUTHCS K KOOPIUHAIINU
Pa3IUYHBIX MO3ULIUN B COTPYIHUYECTBE.

JIn4yHOCTHEIE:
1. ITocreneHHo  BBICTpauBaTh COOCTBEHHOE  IIEJIOCTHOE
MHPOBO33PEHUE: OCO3HABaTh IMOTPEOHOCT M TOTOBHOCTH K

caM0o00pa30BaHUIO, B TOM 4YHCJIE€ M B PaMKax CaMOCTOSTEIbHOMN
JeSITEJIbHOCTH BHE LIKOJIBI.

2. OueHuBath cojepkaHue (MCXOIs M3 COLUUAIBHBIX MU
JUYHOCTHBIX LIEHHOCTEM),

o0ecrieunBarolee JHYHOCTHBIM MOpPAJIbHBINA BBIOOP.




[Ipenenbusie
YTJIEBOJOPOIBI.
AJKaHBI.
JeMoHcTpanmu.
[TapocTepkHEBbIE 51
00BbeMHEIE MOJIENIN
MOJIEKYJT MEPBbIX
MIpeACTaBUTENCH Kitacca
ankaHoB. Du3nyecKHe

CBOWCTBA Ia3000pa3HbIX
(mpoman-0yTaHoBast

CMECh B 3@XHTaJKe),
Kuakux  (OeH3uH) U
TBEPIBIX (mapadun)
QIKAaHOB:  arperaTtHoe
COCTOSIHHE,
pacTBOPUMOCTH B BOJIE.
I'openue IIPOIIaH-
OyTaHOBOM cMecHu
(3aKHranKa).

OTHoOILIIEHHE aJIKAaHOB K
pacTBOpy NepMaHTaHaTa
Kajust 1 OpoMHoi Bojie/

3HaueHue NPUPOAHOIO raza
U HHBIX  [pPeaenbHBIX
YTJIEBOJOPOJOB B KAYECTBE
TOIUIMBA M XUMHUYECKOI'O
ChIpbsi. MeTaH u Apyrue
aJKaHbl KaK COCTaBHas
4acTh MPUPOJHOTO Tasa.
XuMu4yecKue CBOICTBA
MeTaHa,
00yCIOBIMBAIOIINE ero
MIPUMEHEHHUE (ropenue,
MUPOJIN3,
raJjoreHupOBaHUE).
I'omonoru METaHa,
M30MEpHs K HOMEHKJIATypa.
HerunpupoBanue  3TaHa.
Kpekunr u mszomepusanus
AJIKaHOB. AJIKUIIbHBIE
paauKanisl. Mexanuszm
CBOOOAHO-PATUKATLHOTO
raJOTeHUPOBAHUS ATKAHOB.

Ornpenendarsb
MIPUHAJIC)KHOCTh
BEILECTB K Pa3IUYHBIM
TAMaM  (MpeaeabHbIM
WU HEeNpeJeabHbIM) U
Kjaccam
YTJIEBOJIOPOIOB.
HaspiBaTh HuWX 1O
MEXIYHAPOAHOU
HOMEHKJIaType,
XapaKkTepUu30BaTh
CTPOCHHE

u CBOMCTBaA
BaKHEHIITNX
MPEICTaBUTENEH,
HaOJIFONaTh u
OIIHCKLIBATh
JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT c
IMOMOIIIBIO POJIHOTO
SI3BIKA U SI3bIKA XMMHH,
O0o00marey 3HaHUA H

JenaTh  BBIBOABI O
3aKOHOMEPHOCTSIX
W3MCHCHHS  CBOMCTB
YIJIEBOAOPOIOB B
TOMOJIOTHUYECKUX
panax. Paznmuuate

MOHATHUA «U30MCP» U
«T'OMOJIOT».




OTUIIEHOBBIE

YTJIEBOJOPOIBI, 5 R0
AJIKCHEL.

JeMoHcTpanmu.
[ITapocrepxxHeBas u
o0BeMHas MOJIEIIH
MOJICKYJIbI JTHIICHA.
['openne ATUJICHA.
Komnexmus

«[lonmuaTHneH u u3aeIHsI
U3 HETO».
Jlabopamopnvie
onvimul. 3.
OO6HapyxeHue
HeTIpe/IeTbHBIX
COCJIMHCHUN B IKHIIKUX
HePTEpOayKTaX.

DTUIIEH KaK MPeACTaBUTEIh
AJIKCHOB. [Tonyuenue
ITUJIEHA B
MPOMBIIIJICHHOCTH
(meruapupoBaHUE 3TaHA) U
B nabopaTopuu
(mermaparauus  3TaHOJA).
CgoiicTBa (ropenue,
OpomupoBaHue,
rUapaTalus,
MOJIMMEPU3AITHS,
OKHCJICHUE pacTBOpOM
KMnO4) u npumeHnenue
STHUJICHA. [TonusTHnex.
IIponuiien.
CrepeoperynsipHOCTb
oJIMMepa. OcHOBHbIE
MOHSITUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUH. Peaknuu
MOJIUMEPU3ALIIH.
[TonuaTHIIEH U 00J1aCTH €T0
MIPUMCHCHHS.

ITonyyenue
MOJINATHIIEHA
noIuMepH3aIe ITuieHa,
MOJIUTIPOTTUIICHA
MOJIMMEepHU3anei
MPOMUIICHA.

[Ipaumo B.  B.
MapkoBHUKOBA Ha
npuMepe MPOIUJIeHA.
KauecTBeHHbBIE peakiuu Ha
HeTpeaeIbHBIC

HazrpiBaTh
MEXKTYHapOAHOM
HOMEHKJIATyp€ aJIKEHbI
C TOMOIIBI POIHOTO
SI3BIKA U S3bIKA XMMHH,
XapakTepru3oBaTh
CTPOEHHE, CBOMCTBA,
CIIOCOOBI MOJyYEHUS U
o0nacTu HpPUMEHEHHUS
STHJICHA.

Habmronats,
CaMOCTOATEIBbHO
MIPOBOJIUTH u
OITHCHIBATH
XUMHUYECKHH
AKCIIEPUMEHT.
YcranaBauBaTh
3aBUCUMOCTh ~ MEXAY
TUIIOM CTPOCHUS
yIJI€BOJOpOAa M €ro
XHUMUYECKHUMU
CBOMCTBaAMH Ha
npuMepe  JIOTUYECKUX
CBS3€H: IpeNeNIbHBIN
peakiuu

10

3aMeLIeHHs],
HETPEIeIbHBIN
peakuuu
MIPUCOEINHEHUS.

PerynarusHeie:

1. OOHapyxuBaTh U (OPMYIHPOBATH yUEOHYIO MPOOJIEMY IO
PYKOBOJICTBOM YUHTEJSI.

2. CraBUTh 1eNb JIESATEILHOCTH HA OCHOBE ITOCTAaBICHHON
pOoOJIEMBI | MIPearaeT HECKOJIbKO CIIOCOO0B €€ IOCTHIKEHUSI.

3. CaMOCTOATEIBHO aHAIM3UPOBATH YCIIOBUS IOCTHIKCHUS 1SN Ha
OCHOBE y4€Ta BBIJCIICHHBIX yUYUTEIIEM OPUEHTHPOB JCUCTBUS B
HOBOM Y4eOHOM MatepHale.

Ilo3naBaTenbHbIE:

1. OnpenensTh BO3MOXXHBIC UCTOYHUKH HEOOXOJUMBIX CBEIICHHIHA,
MIPOU3BOIUTH TTOMCK MHPOPMAIUH, AHATU3UPYIOT U OLICHUBAIOT €€
JIOCTOBEPHOCTb.

2. CaMOCTOSITEIIBHO BBIACIATH ¥ (DOPMYIIMPOBATH MO3HABATEIIHHYIO
1EJTb.

3. dopmupoBaTh yMEHHS HaOJIONaTh, JelIaTh BBIBOABI TIPU

IPOBEICHUN OIBITOB, YMEHHUs paboTaTb C KHUIOH U C
IIEPUOTUYECKON CHCTEMOM.
KoMMyHMKaTHBHBIE:

1. ®opmupoBaTh yMeHuUsl pabOTaTh B Mapax, OTBEUaTh Ha BONPOCHI
YUNTENs,, YMEThb HCIIOJIB30BaTh XHUMHUYECKUH SA3BIK, YMEHHUE
paboTaTh ¢ XUMHUUECKON TOCY10H.

2. Bnagetb MOHOJIOTMYECKON M JUaOTHYECKOM (opMamu peun B
COOTBETCTBUU C HOPMaMU POJHOTO SI3bIKA; BHIPAXKaTh CBOM MBICIIH
C JOCTaTOYHOMU ITOJTHOTON ¥ TOYHOCTBIO.

JInunocTHBIE:

1. TIlposBAsATH OTBETCTBEHHOE OTHOIIEHHE K OOyuYeHHIO,
YBa)XXUTEJIbHOE OTHOILIEHNE K CTapIIUM M MIIQJUIMM TOBapHUIIaM;
OCO3HAaBaTh LIEHHOCTH 3/I0POBOT0 U 6€30MacHOro o0pasa KU3HH.

2. @®opMHpOBaTH OTBETCTBEHHOE OTHOLIEHHS K YYEHHIO,
TOTOBHOCTU M CHOCOOHOCTH, OOy4aroUmIuxcs K CaMOpPa3BUTHIO
camM000pa30BaHUIO.




COCIUHEHUS:
obecrBeYrBaHNE OpPOMHOM
BOJIBI 51 pactBopa
nepMaHraHaTa Kajus.
I'omostornueckuit psia 3Tu-
JICHOBBIX  yTIJICBOJOPOJIOB,

uzomepust  (yriaepoaHoro
CKeleTa W TIOJIOKCHHUS
KpaTHOH CBSI3H),
HoMeHkJarypa. [lonyuenue
JTWIEHA  JeTHapaTauuen
3TaHoONa "

JETUIpUPOBAHUEM dTaHA.

JIMeHOBBIE
YIII€BOIOPOBI.
Kayuyku.
JeMmoHcTpanuu.
Mopenu
(mmapocTepIKHEBbBIE "
o0beMHas1) Mosekyn 1,3-
OyragueHa U 2 -METHII-
1,3-0yraguena
(u30mpeHa).
Paznoxxenne  kaydyka
npu HarpeBaHuy,
UCIBITAHUE MPOJYKTOB
paznoxkeHus Ha
HENPEIEIbHOCTD.
Komnexnnn «Kayaykm»,
«Pe3nna m wuzmenus us3
HEe.

Kayuyk u ero cBoiicTsa.
Bynkanuzanus — kaydyka.
Pesuna. Mzompen  kak
MOHOMeEp MIPUPOTHOTO
KaydykKa.

CUHTETHYECKUH  KaydyK.
1,3-byraauen kak MoHOMeEp
JHUBHHUIIOBOTO i
OyTalueHOBOTO
CHHTETUYECKHX Kay4dyKOB.
Hnnie XUMHUYECKHE
CBOMCTBaA JIICHOB:
rajioreHupoBaHue,
TUAPOTAIIOTEHUPOBAHUE,
TUJIPUPOBAHHUE. 1,2- wu
1,4-npucoennHeHue.
[Tonyuenue JHCHOBBIX
YTJIEBOJOPOJOB  METOJIOM
C. B. JlebeneBa wu
JETUIPUPOBAHUEM
alnKaHoB. ['omonoruyeckuit

Ha3piBaTh o
MEXIYHAPOAHOU
HOMEHKJIATyp€e AUEHBI.
XapakTeprus3oBaTh
CTpOEHHE, CBOMCTBA,
CHOCOObI MOJTYUYEHUS U
obnacT TMPUMEHEHUS
1,3-0yranuena.
HaGmromaTs u
OTUCHIBATh
JIEMOHCTPALIMOHHBIN
XUMHYECKUM
SKCIIEPUMEHT.

PerynsatuBHbie

1. Boeaensate U OCO3HaBaTb TO, YTO YK€ YCBOEHO MU YTO €IIE
HOJUIEXKHUT YCBOCHHUIO, OCO3HAIOT KAueCTBO M YPOBEHb YCBOEHHUS.

2. CtaBuTh yueOHYIO 3a]Jauy Ha OCHOBE COOTHECEHHUS TOT'0, YTO YKE
U3BECTHO U YCBOECHO, M TOTO, UTO €€ HEU3BECTHO.
ITo3HaBaTenbHBIE

1. ITouck u BeIgENEHNE HEOOXOUMON HH(pOPMALUK; TPUMEHEHHE
METOJI0OB MH(OPMALIMOHHOTO TOUCKA, B TOM YHUCJIE C MOMOILBIO
KOMIIBIOTEPHBIX CPEACTB.

2. Awnanu3upoBaTh  OOBEKT,
HECYLECTBEHHBIE IPU3HAKHU.
KoMMmyHUKaTUBHBIE

1. VYuurbcs OpraHu3oBBIBaTH U IUIAHUPOBATH
COTPYIHUYECTBO C YUUTEJIEM U CBEPCTHUKAMHU.
JInynoctHble

1. ®opmupoBaTh O3HABaTeNbHbIE HHTEPECH], MHTEJUIEKTYaIbHbIE
¥ TBOpYECKHE CIOCOOHOCTH.

BBIACIISASA CYHICCTBCHHBIC n

yueOHoe




psn COIPSIKEHHBIX
JUEHOBBIX YIJIEBOJOPOJIOB,
HOMEHKJIATypa.
A1IETUIIEHOBbBIE BricokoTemneparypHoe HasbiBatb no | PerynaruBHbie:
YIJI€BOIOPOBbI, WIM | IJ1aMsl alleTUJIeHa Kak OJHa | MEXIyHapOJIHON 1. CamocrosTenbHO OCO3HaBaThb IPUYMHBI CBOETO ycCleXa WU
AJIKUHBI. u3 obunacreit €ro | HOMEHKJIAType HEycCIeXa U HaXOAUTh CIIOCOOBI BBIXOJa U3 CUTYalMH HeycIexa.
JemoHcTpanuu. npumeHeHud. [lomydenue | ankunbel ¢ nomousto | ITo3HaBarenbHbIE:
Monenu aneTUJIeHa nupoau3oM | porHoro  s3pika W | 1. CTpouTh — JOrMYeckoe — pacCyXkJ€Hue,  BKIIOYArollee
(apocTepxHeBas U | METaHAa W KapOWUJHBIM | SI3bIKA XMMMH. YCTaHOBJICHHE MPUYHMHHO-CIICCTBEHHBIX CBS3EH. 2.
00bEeMHas1)  MOJIEKYJIBl | CIIOCOOOM. [Tonryuenne | Xapakrepu3oBarb OcymecTBiATh  pacCHIMPEHHbI  MOMCK  HMH(poOpMalUM €
aleTUJICHA. l'openune | kapbuna KaJblMs. | CTPOCHHE, CBOWCTBA, | HCIOJIB30BAHUEM pecypcoB oubimorek u MaTepHera
aleTUIICHA. XuMuyeckue CBOMCTBa. | cr1ocoObl nostyueHust u | KoMmMyHUKaTHBHBIE:
Jlabopamopnvie aleTHIICHA: obnactu npu mMeHeHus | 1. @DopmyaupoBaTh COOCTBEHHOE MHEHUE U IO3ULHUIO,
onvimel. 4. [TonmyyeHue U | rajoreHupoBaHUeE, alEeTHICHA. apryMeHTUPOBATh U KOOPAMHUPOBATH €€ ¢ MO3ULUAMHU IAPTHEPOB
CBOMCTBA allETUJICHA. TUAPOraJIOr€HUPOBAHUE Habmronats, B COTPYAHHYECTBE IIPU BIPAOOTKE OOIIETO PELIEHUS] B COBMECTHOM
(XJIOpBUHUII U | CaMOCTOSITENIBHO JIESATEIIBHOCTH.
MOJIMBUHUJIXJIOPU], €ro | MpoBOJUTH u | JInuHOCTHBIE:
NpUMEHEHHE), TUIpaTalys | ONUCHIBAThH 1. BeicTpauBaTth COOCTBEHHOE LEJIOCTHOE MHPOBO33pPEHHUE!
(peakmust M.I'.KyuepoBa), | XuMHUYECKUA 0CO3HABaTh MOTPEOHOCTH M TOTOBHOCTH K CAMOOOPa30BaHUIO, B TOM
Tpumepu3anus (peakuus H. | skcriepumeHT. YKCJIE U B pAMKaxX CAMOCTOATEIbHON JEATEIEHOCTH BHE LIKOJIBI.
J. 3emuHCKOTO0). Otnuyath
I'omonorunyeckuii psz, | OCOOEHHOCTH peakIuii
U30MepUsl, HOMEHKJATypa | IPUCOEIUHEHUs y
AJIKUHOB. alEeTUJIEHA OT PEeaKLHH
MPUCOEAMHEHUS
ATHJICHA.
Apomarnyeckue OtkpbiTHEe OeH30ma, ero | XapakTepu30BaTh PerynsatusHble:
yII€BOIOPObI, WM | CBOMCTBA u nepBble | 0COOEHHOCTH 1. ®opmupoBaTh yMEHHE YUUTHIBATh BBIJCICHHbIE YUYHUTEIEM
apeHbl. JleMoHCTpanuu. | 00JacTH MPUMEHEHHUS. CTPOEHHS, CBOWCTBA U | OPUEHTUPHI JEHCTBHS B
O6beMHas MOJieTb | YCTaHOBJIEHUE o0jacTy MpPUMEHEHHs | HOBOM Y4eOHOM MaTepHalie B COTPYIHUYECTBE C yUUTEIIEM.
MOJIEKYJIbI OeH30/1a. | XUMHUYECKOTO cTpoeHusi | 6eH3ona ¢ mnomouibio | 2. [InaHupoBaTh CBOM JIEHCTBUS B COOTBETCTBUH C IOCTaBIEHHON
I'openne oenzona. | 6enzomna. @opmyna Kekyne. | pogHoro  si3plka | | 3a/1aueil U yCIOBUSMHU €€ PeaTn3allii.

OtHouleHue OeH3oia K

A3bIKa XUMHU.




OopomMHoi(nonnoi) Boae | CoBpeMeHHBIE Hab6mnronats u
u pacTBOpy | MPEICTaBICHUS O CTPOCHUH | OMHCHIBATh
nepMaHraHara kanus (Ha | 6eHsoda. XHWMHYECKHUE | TEMOHCTPALIMOHHBIN
npuMepe TEXHUYECKUX | CBOMCTBa OeH30J1a: | XUMUYECKH
pacTBopuUTeINeH, raJIOTeHUPOBAHHUE, OKCIIEPUMEHT.
COJIepIKallINX apeHbl). HutpoBanue. llomyuenue

Oensona. ['omosor OeH3omna

— TOJIYOIL.

10 Hedpts u cnocobwer ee | Hedrs, ee cocras, | XapaKkTepu3oBaTh
nepepaboTKU. ¢dusznyeckue CBOWCTBA U | COCTaB M OCHOBHBIE
JleMoHCTpanum. MIPOUCXOXKICHHUE. HaIPaBIICHUS
O6pazoBanue HEDTAHOU | DKOIOTUYECKUE UCIOJIb30BaHUS u
IUICHKU HA MIOBEPXHOCTH | TIOCIICICTBHS pasnuBa | epepadoTku  HedTH.
Boabl.  OOHapyxeHue | He()TH U cr1OCOOBI OOpbOBI C | Y CTaHABINUBATH
HENPeIeTbHBIX HUMU. [Tpomeccel | 3aBUCUMOCTh ~ MEXKIY
COCIMHCHUN B JKHJIKHUX | MepepaOboTKH HetH: | oObeMamMu 0OBIYH
HEe(TENPOIYKTAX. pextudukanmsi, KpekuHr, | Heptu B Poccum wm
Jlabopamopnule pudopmunr.  IIpoaykTel | OroKeTOM
onvimul. 5. | mepepa®oTku He(TH M HX | TOCYIapcCTBa.
O3zHakoMIIeHHE C | UCTIONBb30BaHHUE. Haxoauts
koyuiekimed «Hedte u | [loHatne 00 OKTaHOBOM | B3aMMOCBSI3b ~ MEXKIY
MPOIYKTHI ee | uucrne. M3y4aeMbIM
nepepadoTK». MaTepuaioM u

Oymy1eit
npoQeCCHOHATbHON
JESITENIbHOCTBIO.
[IpaBuna
HKOJIOTHYECKU
TPaMOTHOTO
MOBEICHUS "
0e301acHOro
oOparneHus c

He(pTenpoAyKTaMu B
ObITY

3. BeiBurath Bepcu# pelieHus mpooieMbl, 0CO3HABATh KOHEUHBIH
pe3ynbTaT,  BbIOMpaTh M3 MNPENJIOKEHHBIX U HCKaTh
CaMOCTOSTENIBHO CPEACTBA JOCTUKEHUS LIEIIH.

Ilo3naBaTenbHbIE:

1. OcymectBnare BbIOOp Hambosnee 3(DPEKTUBHBIX CIIOCOOOB
peIIeHus 3a/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUH.

2. OcyuiecTBiATh CpaBHEHHUE, KJIacCU(UKAIINIO, CAMOCTOSATEIHHO
BEIOMpasT OCHOBAHHSI W KPHUTEPHHM JUIS yKa3aHHBIX JIOTUYCCKUX
ornepanui.

3. YMerb ompenensTb BO3MOXKHBIE HCTOYHUKU HEOOXOIMMBIX
CBEICHUM, MPOU3BOANTh MOUCK WMH(MOPMALIMU, aHATU3UPOBATH U
OLIEHUBATH €€ I0CTOBEPHOCTb.

KoMmMmyHuKaTHBHEIE!

1. CoBepiieHCTBOBaTh YMEHHE

JIOTOBApUBATHCA U MPUXOJUTH K O0IIEMY PELICHUIO0 B COBMECTHOM
JIeATEIbHOCTH.

2. Pa3BuBaTh yMEHHE TPOIYKTHBHO pa3pemiarb KOH(IMKTHI Ha
OCHOBE y4YeTa UHTEPECOB U IO3ULUHI BCEX €TI0 YYaCTHUKOB.

JIN4YHOCTHBIE:

1. Pa3zBuBaTh BHYTPEHHIOIO MO3UIIUIO HA YPOBHE MOJIOKHUTEIHHOTO
OTHOIIEHMS] K IIKOJe, MOHUMAaHUS HEOOXOIUMOCTU YYCHHS,
BBIPAXKEHHOTO B NMPe00JIaJaHuy yueOHO-TI03HABATEIbHBIX MOTHBOB
Y TIPENOYTEHNH COIMAIIBHOTO CIIOCc00a OIIEHKH 3HAHUIA.

2. ®opMHUPOBATh DKOJIOTUYECKOE MBIIIIEHHE: YMEHHE OLIEHUBATh
CBOIO JICSITEIBHOCTh W MOCTYNKHU APYTUX JIIOAEH C TOUYKUA 3PECHHS
COXPAHEHUSI OKPYKAIOIIEH CPEBI.




1 Ha ITPOU3BOACTBC.

11 O06o0mmeHue u | Knaccudukanms KnaccudumupoBars
CUCTEMAaTH3AIMsI 3HAHUI | YTJIEBOJOPOJIOB 10 | YIJIEBOJOPOIBI o
00 yrieBoJopoiax. CTPOCHHUIO  YIJIEPOJHOTO | CTPOCHHIO
cKelera  H HaJU4MIO | YIJIEPOAHOTO CKeJeTa
KpPaTHBIX CBSI3CH. | © HAJIMYUIO KpPaTHBIX
Bzaumocss3b MEXKIY | CBS3CH.
COCTaBOM, CTpOCHHEM U | YCTaHaBIIMBATh
12 Konrpoabnast pabora | ., o5erpany B3aMIMOCBSI3b  MEXKITY
Ne 1 o TEME | yrieBogOpOIOB. COCTaBOM, CTPOCHHEM
«YT1eBO0POABD. I'enernueckas CBSI3b | U CBOWCTBaMHU
MEXY KJIacCaMU | yTJIeBOJIOPOIOB.
YIJIEBOAOPOIOB. OrnuceiBaTh
TEHETUYECKUE  CBSI3U
MEXTY KJIacCaMHu
YIJIEBOIOPOIOB c

MOMOUIbI0  POJHOIO
A3bIKA U SI3bIKa XUMUHU.
IIpoBoanTh
peduekcuro
COOCTBEHHBIX
JOCTHKCHU I B
MIO3HAHUHT XUMHH
YIIIEBOIOPOAOB.
AHanu3upoBath
pe3yibTaThl
KOHTPOJIbHOM paboThI
U BBICTpPAauBaTh IyTH
JOCTKEHUS
KENaeMoro  ypOBHs
YCHEUHOCTH.

TEMA 3. KUCJIOPOACOJAEPKAIIIUE OPTAHUYECKHUE COEJIMHEHUSA




13 CnupTsl. OtunoBbll cnupt U ero | HaszpiBaTth 1o | PerynarusHeie
JeMoHcTpanuu. CBOICTBA. Okucnenue | MEXIYHApOJIHOU 1.ChopmupoBath yMEHHE aJ€KBAaTHO OIIEHWBATh CBOM 3HAHHS M
Mopenu sTanona ((pepMeHTaTUBHOE, | HOMEHKJIAType YMEHHMUSL.
(apoctepkHeBble  u | okeupom  meaud  (I1)). | compthl. 2.®opMHPOBATH UHTEIUIEKTYaIbHbIE U TBOPUECKUE CIIOCOOHOCTH.
00BEMHBIE) MOJIEKYJl | XMMHUYECKHE CBOMCTBA | XapaKkTepu30BaTh Ilo3HaBaTenbHbIE
CIIUPTOB: METaHoJa, | ATaHOJA:  JEruJparanus, | crpoeHue, cBoiicta, | 1.ChopMupoBaTth  ymeHue aHaJIM3UPOBAThH, CpPaBHUBATb,
3TaHoJja, B3alMOJIEICTBHE C | cnocoOBl MOMY4YeHUs U | Kiaccu(uuupoBaTh U 00001IaTh (PAKTHI U SIBICHHUS;
STUJICHIJINKOJIS U | HaTpHUEM, ropexue. | oonactu npumeHeHus | KomMmyHuKaTHBHbIE
mmuepuHa.  ['openue | [lomyuenue 3Ta”ojia | ATa”o’ia u rauuepusa c | 1.ChopmupoBaTh yMEHUE NPEACTABIATh IPOJEIAHHYIO padoTy.
3TaHOJIA. rupaTanuei 9TUJICHA, | IOMOIIBI0  poaHoro | 2. opMupoBaTh yMEHUs paboTaTh B apax, OTBEUATh Ha BOIPOCHI
Bsaumoneiicteue LIEJIOYHBIM ~ TUJPOJIU30M | SI3bIKA U SI3bIKA XUMHUHU. | YUUTENSl, yMETh UCIIOIb30BaTh XUMUUYECKHUM S3BIK.
JTaHOJIa C HaTpueM. | rajoreHstana, Oposkenuem | Kmaccuduuuposars JInunocTHBIE
[Tonyuyenue sTmieHa u3 | caxapoB. ' OMOJIOTrMYECKHM | CIIUPTHI o ux | 1. ®opmupoBaHue UHTEPECA K HOBOMY IIPEIMETY.
3TaHoJIA. psn OJIHOAaTOMHBIX | aTOMHOCTH. 2. ®opmupoBaHUEe yueOHO-I103HABATEIBLHOIO UHTEPECa K HOBOMY
Jlabopamopnule CIIUPTOB, uzomepus, | Habmonats, yueOHOMY MaTepuajlly M crocodaMm pelieHHus HOBOW 4YacTHOM
onvimel. 6. CBolicTBa | HOMEHKIATYpa. CaMOCTOSITENILHO 3a/1a4H.
TWJIOBOrO cnupta. /. | MHOroaromMHsle  CHOUPTHI: | IPOBOAUTH u
CBolicTBa IIULIEPHHA. STWJIEHTJIMKOJb, TJIULEPUH. | ONUCHIBATh
KauecTBeHHass peakuusi Ha | XUMHYECKUI
MHOTOaTOMHBIE CITUPTHI. AKCIEPUMEHT.
14 KamMeHHBIi yroib. KameHHbI1 yromp u | XapakTepu3oBaThb Perynarushele:
JemMoHCcTpanuy. ero UCIIOJIb30BAHUE. | IIPOUCXOKICHUE u | 1. CaMOCTOATEIHHO aHAIU3UPOBAThH YCIOBUS
Konnexkuus KokcoBaHne  KaMEHHOIO | OCHOBHBIE JOCTHXKEHHUS] 1I€JIM HA OCHOBE YYETa BBIJCJIECHHBIX YUHUTEIEM
«KamennbIi YIOIby». | yIii, BAKHEWIIIME | HAIIPaBJICHUSA OpPUEHTHUPOB JEHCTBHSI B HOBOM Y4eOHOM MaTepHale.
Konnekuuss npoayKTOB | IPOIYKTHI MCIIOJIb30BaHUs u | 2. OcylecTBIsATh KOHCTATUPYIOIIMH M HPEIBOCXMIIAIOIINI
KOKCOXMMHYECKOTO KOKCOXMMHYECKOTO nepepaboTKu KOHTPOJIb MO PE3yJbTaTy U IO CHOCO0y AEHCTBHS; aKTyaJbHBIH
IIPOU3BO/ICTBA. IIPOU3BO/ICTBA. KaMEHHOTO yIJIsl. | KOHTPOJIb HA YPOBHE IIPOU3BOJIBHOTO.
VYcraHaBiuBaTh
3aBHCHUMOCTh ITo3HaBaTenbHbIE:
MEXIY oovemamu | 1. Co3naBaTh 1 npeoOpa3oBbIBATH MOJEIH U CXEMBbI JUISl PEeIlIeHUs
JNOOBIYM  KaMEHHOTO | 3a/ad.

yrigs B PO m
OIOKETOM.

2. O000mAaTh TOHATHS — OCYIIECTBIISATE JIOTHUSCKYIO OIEePAITHIo.




Haxonutb
B3alMOCBS3b
M3y4aeMbIM
MaTepuaIoM u
Oynyuen
npodeccuoHanbHOM
JIeATETbHOCTBIO.
[IpaBuina
9KOJIOTUYECKH
rpPaMOTHOTO
MOBEJICHUS "
6e301macHoOro
oOparteHus c
KaMEHHBIM yIJIeM U
MPOIYKTaMU
KOKCOXMMHYECKOTO
IIPOU3BOJICTBA B OBITY
Y TIPOMBIIIUIEHHOCTH.

MEXIY
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®eHon. JleMoHcTpauum.
O6beMHas MOJEIb
MOJIEKYJIbI ¢eHona.
PactBopumocTs QeHomna
B BOJE MPU KOMHATHOMN
TeMIneparype W IpH
HarpeBaHUMU.
Bzaumoneicreue
dbeHoma ¢ pacTBOpoM
meaodyn M OpOMHOIA
BojoM.  KauecTtBeHHast
peakuus Ha ¢eHonm c
xsopuom sxenesa (111).

CtpoeHue MOJIEKYNbl |
buznueckue CBOICTBa
denomna. B3aumnuoe
BIIUSTHUE aTOMOB B
MOJICKYJIaX OPTaHUYECKUX
BEIIECTB Ha  MpUMeEpe
denomna. XumMudeckue
CBOMCTBa denona,
TIOJITBEP K TAFOTITHE
B3aMIMHOE BIIMSIHUE aTOMOB:
KHCJIOTHBIE CBOICTBA,
peaxiuu
TaJIOTCHUPOBAHMSI,
HuTpoBanus. llomyueHue
denona u3

KaMCHHOyFOHBHOﬁ CMOJIbI

XapakTepru3oBaTh
0COOCHHOCTHU
CTPOEHHUS U CBOWCTBA
deHona Ha OCHOBE
B3aUMHOTO  BJIUSTHUSA
aTOMOB B MOJIEKYJE, a
TaKKe CIOCOOBI
nosyueHus: u obnactu
pUMeHeHUs (GeHoma ¢
MOMOILIbI0  POJIHOTO
SI3bIKA U SI3bIKA XHUMUH.
HaomromaTs u
OTIUCHIBATh
JIEMOHCTPALIMOHHBIN
XUMHYECKUM
HKCIIEPUMEHT.

KommyHuKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE U  IO3HULHUIO,
apryMEHTUPOBATh U KOOPJUHUPOBATH €€ C MO3ULIUSIMU MMAPTHEPOB
B COTPYAHHYECTBE IIPH BbIPaOOTKE OOIIETO PEIICHUS B COBMECTHOM
JIeSITEIIbHOCTH

JInunoctHbIE:

1. ®opmupoBaTh OTBETCTBEHHOE OTHOIIECHUA K VYUYCHHIO,
TOTOBHOCTU M CHOCOOHOCTH, OOy4aroUIMXcs K CaMOpPa3BUTHIO U
caM000pa30BaHMUIO.

2. ®opMHpOBaThH CIIOCOOHOCTh K LEJIEN0JIaraHu1o,
CaMOCTOSITENIbHOM OCTaHOBKE HOBBIX YYeOHBIX 3aJad H
MPOEKTUPOBAHUIO COOCTBEHHON yUeOHOM AeITeTbHOCTH




U u3 npou3BoaHbIX | CoOmonaTh mpaBuiIa
OeH3ona. HKOJIOTHYECKU
IrPaMOTHOIO u
6e301macHoro
oOpareHus c
rOpPOYUMH u
TOKCUYHBIMU
BEIIECTBAMH B OBITY U
OKpYKarlollel cpejie.
16 Anbaeruapl. ITpounsBoncTBo u | XapakTepu3oBarTh PerynsatusHble:
JlemoHcTpanuu. UCIIOJIb30BaHUE ocobeHHOCTH CBOKCTB | 1. BHOCHTH HEOOXOIMMBIE KOPPEKTUBHI B JICHCTBUE MTOCIIE €TO
Mopnenun CTPOUTEINIBHBIX u | popmanpaeruaa U | 3aBEpLICHMs] Ha OCHOBE €0 OLIEHKH U y4eTa XapakTepa
(LapoCTepKHEBbIE W | OTACJIOYHBIX MAaTEpUaioB | alleTajabAeruaa Ha | CICNIAaHHBIX OIINOOK.
00BbEMHBIC) MOJIEKYJl | HA OCHOBE IIOJIMMEPOB M3 | OCHOBE cTpoeHus | 2. OCymecTBIATh KOHCTaTUPYIOLUIUHI U IPEIBOCXUIIAIOIIUI
METaHAId W OJTaHaId. | GEeHOI0(OPMAIBIACTHAHBIX | MOJIEKYI, CTIOCOOBI | KOHTPOIIb 110 PE3YJbTATy U MO COCO0y ACHCTBUS; aKTyaIbHbIH
O3zHakoMIiIeHHE C|CMOI W UX AHAIOIOB. | IOJYYEHHs U HX | KOHTPOJIb HA YPOBHE IIPOU3BOJIBHOIO.
KoJulekuuen mactmace | dopmanbaerun, ero | obsmactu mnpumeHeHus | 3. BeliBUraTh BEpCUU peleHUs IpoOIeMbl, 0CO3HABATh KOHEUYHbIN
U M3IeNMH M3 HUX. | CTpO€HHE U (U3MYECKHE | C TIOMOIIBI0 POAHOTO | pe3yabTaT, BBIOMPATh U3 MPEIOKEHHBIX U UCKATh
Jlabopamopnvie CBOICTBA. @opMaMH. | S3bIKa U A3bIKA XUMHUH. | CAMOCTOSTEIBHO CPEICTBA JOCTUKEHHUS LIETH.
onvimsl. 8. CBoiicTBa | XUMHYECKHE cBoiicTBa | Habmonars, Ilo3HaBaTenbHEIE:
dopmanbaeruaa. dopMmanbaeruaa: ONMUCHIBATh u | 1. ®opMupoBath ycTONUMBBINA y4eOHO-TIO3HABATEILHOTO HHTEPEC
TUAPUPOBAHNE, OKUCIICHHE. | IPOBOJUTH K HOBBIM OOIIIMM cIT0cO0aM perieHus 3a1ad.
Peaxiun XUMHUYECKHUH 2. ®opMUpPOBaTh YMEHUS YCTAHABIIUBATH CBS3H MEXY PEaTbHO
MOJINKOHCHCALIHH. DKCIEPUMEHT. Ha0JI01aeMBbIMU XUMUYECKUMHU SIBICHUSIMH U TIPOLIECCaMH,
I'omonornyeckni psaa | CobmonaTe MpaBWia | MPOUCXOJSAIIMMH B MUKPOMUPE, OOBSICHITH PUYUHBI
aJbJIETU/IOB, U30MEPHUs, | DKOJOTHYECKH MHOTr000pasusl BeIeCcTB, 3aBUCUMOCTb UX CBOICTB OT cocTaBa U
HOMEHKJIATypa. rPaMOTHOTO U | CTPOEHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHHMSI BEILIECTB OT UX
KavecTBeHHas peakiust Ha | 6€301MacHOTO CBOICTB.
aJbJIETHIHYIO rpynmy. | oOpamieHus ¢ | KommyHukaruBHble:
[Toryuenune TOpIOYUMHU u | 1. AprymMeHTHpOBaTh CBOIO MO3ULIUIO M KOOPAMHUPOBATH €€ C
dbopmanbaeruia U | TOKCUYHBIMU MO3UIUSMHU ApTHEPOB B COTPYJHUYECTBE IIPU BHIPAOOTKE
aneTalbIernaa U3 | BellecTBaMH B OBITY M | OOILIETo pemeHusi B COBMECTHON JAEATEIbHOCTH.
COOTBETCTBYIOLIUX OKpYKarolleu cpene. 2. AZIeKBaTHO MCIOJBb30BaTh PEYEBBIE CPENICTBA ISl PEIICHUS

CIIMPTOB. ITousTue 0

Pa3JIMIYHBIX KOMMYHHUKATHUBHBIX 3a1a4; BJIAACTh YCTHOﬁ )41




KeTOHaX. AJpIeruasl |
KETOHBI B TIPUPOJIE.
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KapOoHOBBIE KHCHOTHI.
JemMoHcTpanuu.
Monenu
(mmapocTepIKHEBbIE u

00BEMHBIE)  MOJEKYI
MYypaBbUHOMN u
YKCYCHOM KHUCJIOT.
OO0pa3upl  HEKOTOPBIX
KapOOHOBBIX  KHUCJIOT:

MYpPaBbUHOM, YKCYCHOM,
OJICMHOBOM,
CTEapUHOBOM,
IaBeJIeBOM, OCH30MHO,
TuMOHHOM. OTHOIIEHUE
pa3IMYHbIX KapOOHOBBIX
KHCIIOT K BOJIE.
[lony4eHnue CI0KHOIO
a¢pupa peakiuei
TepUPHUKAIHH.
Jlabopamopnvie
onvimel. 9. CBoiicTBa
YKCYCHOM KHCITOTHI.

KapOoHoBBIE KHCIOTHI B

npupore U B ObITy.
XUMHUYECKHE CBOICTBa
KapOOHOBBIX  KHUCJIIOT B

CpaBHEHHH CO CBOMCTBAMH

COJISTHOM KHCJIOTBI
(B3aMMOMEHUCTBHE  C

METaJJIaMH, OC- HOBHBIMH

OKCHJIaMH, OCHOBaHUSIMH,
COJISIMU). YkcycHas
KACIOTa  Kak  cjaOblif
AIIEKTPOJIUT, MOHHbIE
YPaBHEHHs peakuuil c ee
y4acTHEM.

Peakuus
TepudUKaIIIHU.
I"'omonornueckuit psin
IpeenbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIIOT,

M30MEpPHsI, HOMEHKJIATypa.
ITonyyenue mMypaBbMHOW U
YKCYCHOH KHUCJIOT.
OTtaenbHble
IpeICTaBUTENN

KHUCJIIOTHOT'O CTPOCHHU.

XapakTepu30BaTh

OCOOEHHOCTH CBOWCTB
KapOOHOBBIX  KHCJIOT
Ha OCHOBE CTPOCHHUS
UX MOJIEKYJ, a TaKxke
CHOCOObI MOJTYYEHUS U
001acTH MPUMEHEHUS
MYypPaBbUHOMN U
YKCYCHOH KHCJIOT C
MOMOUIbI0  POJHOIO
A3bIKA U A3bIKA XUMHUU.

Pa3zanuath oO1ee,
0coOeHHOe u
eIMHUYHOE B
CTPOEHUU U CBOMCTBaX
OpPTraHUYeCKUX
(MypaBbHHOM u
YKCYCHOM KHCJIOT)
OIHCHIBATH u
TIPOBOJTUTH
XUMHUYECKUU
OKCTICPUMEHT.
Cobmtonate  mpaBuia
IKOJIOTHYECKU
IPaMOTHOTO u

6e3omacHOro oOparie-

IMMCHbMEHHOM PCYBIO; CTPOUTH MOHOJIOTHYCCKOC KOHTCKCTHOC
BBICKA3bIBAHUC

JInyHOCTHEBIE:

1. YMeThb o1leHUBaTh NMPaBUIHBHOCTD BBIMOJTHCHUS yU4eOHOU
3a/1auu, COOCTBEHHBIC BOSMOKHOCTH €€ PeIIeHUS.
2.AHanu3upPOBATh YMOLIMOHAILHBIC COCTOSHUS, TIOTy4YEeHHBIC OT
YCHENTHOW(HEYCIIENTHOW ) IeATeILHOCTH, OLICHUBATh UX BIIUSTHUE
Ha HACTPOCHHE YEJIOBEKA.




OJIEMHOBA, JIUHOJICBAs,
JMHOJICHOBAsI, aKPHJIOBas,
maseJieBas, OeH30iHas.

Ui C TOPHYMMH U
TOKCHUYHBIMHU

BELIECTBAMU B OBITY U
OKpY’Karoulel cpezne u

HEOPTaHUYECKUX
kucior. HaOmronpats,
OMHKCHIBAaTh U TIPOBO-
HTh XHUMHYCSCKHI
AKCIIEPUMEHT.
CobOmroaTe  TpaBMIIA
9KOJIOTHYECKHU
IPaMOTHOTO u
0e30macHoro
oOpareHus C
TOPIOYHMH 31
TOKCHYHBLIMU

BELIECTBAMU B OBITY U
OKpYKarolllel cpelie.
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CnoxHble >QupHI.
Kupsl. JlemoHCcTparuu.
Kommeknust  mHIeBBIX
KUPOB u Maced.
PactBOpHMOCTSE )XHpOB B
OpPTaHHYECKUX u
HEOPTraHUYECKHUX
PacTBOPUTEIIAX.
H3rorosnenne
Kommexmus
MPUPOJHBIX  MMAXy4UX
3(UPHBIX Maced.
Komrexnust >XHUOKUX U
TBEP/BIX MOIOIIHX
CPENCTB. CpaBHeHme
MOIOIIUX CBOICTB

MBbLJIA.
00pa3IioB

N3yuenne  cocrasa
JKUPOB. Kupst
PacTUTEIBLHOTO u
KUBOTHOT'O

MIPOUCXOXKACHUS, PA3INIHS
B uX coctaBe. ['maponus
XKUPOB W WX OMBUICHHE.
Msbutall. CunTeTHuecKue
moromrue cpeacrsa (CMC).
OKOJIOTMYECKHE  aCIeKThI
IIPUMEHEHUS CMC.
['mapupoBanue  >KUIKUX
JKAPOB. [IponsBoacTBO
TBEP/IBIX KUPOB HA OCHOBE
pPacTUTENBHBIX

macen.IToHsITHE 0 CTTOXKHBIX

XapakTepru3oBaTh
0COOCHHOCTH CBOMCTB
JKUPOB  HAa  OCHOBE
CTPOCHUS UX MOJICKYI,
a TaKKe
KIaccupuKauu
JKHPOB T10 KX COCTaBY U
MIPOUCXOKICHUIO u
TIPOU3BOJICTBO
TBEPIBIX JKUPOB Ha
OCHOBE PAaCTUTEIIbHBIX

macen. Ha  ocHoBe
peakuuu
sTepudUKau
XapakTepU30BaTh
COCTaB, CBONHCTBa H

Perynarushsle:
1. ITnanupoBathk CBOU AEHCTBHS B COOTBETCTBUU C IMOCTABICHHOM
3aJla4el U yCIOBHUAMM €€ PEAU3ALNH.

ITo3naBaTenbHbIE:

1. OcymectBisats BbIOOp Hanbonee 3((EeKTHBHBIX CcHOCOOOB
pelIeH s 3a/1a9 B 3aBUCIMOCTH OT KOHKPETHBIX YCIOBHIA.

2. OcylecTBIATh CpaBHEHHE, KIacCU(UKAIIUIO, CAMOCTOSTEIbHO
BHIOMpAasi OCHOBAaHUS W KPUTEPUHU I YKa3aHHBIX JIOTHYECKHUX
OIepaLui.

KoMMyHMKaTHBHBIE:

1. CoBepiieHCTBOBATh YMEHHE

JIOTOBApPHUBATHCA U MPUXOJUTH K OOIIEMY PEIIEHUI0 B COBMECTHOM
JIeSITEIbHOCTH.




pacTBOpOB  MbIIa |
CTHPAJILHOTO MOPOIIIKA.
Jlabopamopnvie
onvimsl. 10. CBoiicTBa
xupoB. 11. CpaBHeHue
CBOWCTB pacTBOpoB
MbIJIa W CTHUPAIBLHOTO
MOPOIIKA.

sapupax. Croxubsie >PHUPHI
OJTHOOCHOBHBIX
KapOOHOBBIX  KHCIOT W
OJHOAaTOMHBIX  CIIUPTOB.
W3omepus 1 HOMEHKIAaTypa
CIIOXKHBIX 3¢upoB. Peakmms
srepuukanmu. CIOXKHBIC
s¢upsl B mpupoje. Kups
KaKk  CIOXHBIE  IQHPHI
[JUIEPUHA W BBICHINX
KapOOHOBBIX KUCIIOT.

o0nacTu IPUMEHEHHUS
CJIOKHBIX 3(PHUPOB.
HaGmronats,
OITKCHLIBATh u
MIPOBOJIUTH
XUMHYCSCKHI
OKCIIEPUMEHT.
CoOuronaThb
SKOJIOTUYCCKU
IPaMOTHOTO u
0e30macHoro
oOpareHus C
TOPIOYHMH 51
TOKCHYHBLIMU
BELIECTBAMU B OBITY U
OKpYKarollen cpese.

[mpaBujia

JInyHOCTHBIC:

1. Pa3zBuBaTh BHYTPEHHIOKO MTO3UIIUIO HA YPOBHE MOJIOKHUTEIHHOTO
OTHOILICHUSI K IIKOJIe, MOHUMAaHUS HEOOXOJMMOCTH YYEHUS,
BBIPOKEHHOTO B NMPe00JIalaHuy yueOHO-TI03HABATEIbHBIX MOTHBOB
Y TIPEIIOYTEHUH COIUATBHOTO CII0C00a OIICHKU 3HAHUH.
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Yrnesoanl.
JeMoHcTpanuu.
Konnexmus
KpaxManaocoAepKalumx
MPOJYKTOB MUTAHUS U
MPOJYKTOB Ha OCHOBE
caxapo3bl.
BzaumoneiictBue
TJTFOKO3BI U CaXapo3bl C
TUAPOKCUIOM  MEIu
().

Jlabopamopnvie
onvimoi. 12. CBoiicTBa
TJIIOKO3EL. 13.
CaoiicTBa Kpaxmaina.

CocraB  yrineBojoB, HX
HaXOXJEHWEe U pOoJb B
pUpoJIE. 3HaueHue
JIJIEBOJAOB B  TEXHHUKE,
ObITy, Ha IIPOU3BOJCTBE.
Knaccudukanus
yIJI€BOJIOB: MOHO-, - U
nonucaxapuabl. CtpoeHue
MOJIEKYJIbI TJTFOKO3bI.
JIBOMCTBEHHOCTh
(GYHKIIMM ~ OpPraHUYECKOro
BEIIeCTBA Ha  HpUMeEpe
TJTFOKO3bI
(ampaerugoCupT).
XUMH4YECKUE CBOMCTBA
I[JIFOKO3bI, JI0Ka3bIBAIOIINE
JIBOMCTBEHHOCTD ce
GyHKIIMU: THIPUPOBAHUE,

XapakTeprus3oBaTh

COCTaB yTJIEBOJIOB U UX
Kiaccupukanuio  Ha
OCHOBE CITOCOOHOCTH K

TUIPOTU3Y.
OnuceIBaTh CBOMCTBA
TJIFOKO3EI Kak
BEIllECTBA c
JIBOMCTBEHHON
byHkunen
(ampaerugocnupTa).
YcranaBiauBaTh
MEXIPEMETHBIE
CBSI3H XAMHUA 5
OUOJOruM Ha OCHOBE
PacKpBITHS
OMOJIOrMYecKOl  posin
51 XUMHYECKUX

Perynsarushsle:
1. CamocTosTenbHO OCO3HAaBaTh MPUYUHBI CBOETO YCHeXa WM
HeycIexa U HaXOUTh CIIOCOOBI BBIXOJa U3 CUTYallMH Heyclexa.

Ilo3HaBaTenLHbBIE:
1. Crpouts JIOTUYECKOE paccyxaeHue,
yCTaHOBJ'IeHI/Ie HpI/I‘II/IHHO-CJ'IeI[CTBeHHI)IX CB$I3€I>1.

BKJIIOYAromice

KoMmMmyHHKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHME U  IO3UIHIO,
apryMEHTUPOBAaTh U KOOPJAUHUPOBATh €€ C MO3UIMIMU ITAPTHEPOB
B COTPYJIHHYECTBE NP BEIPAOOTKE OOIIET0 pelIeH s B COBMECTHOM
JIeATEIbHOCTH.

JImaHOCTHBIE:

1. BoicTpauBath COOCTBEHHOE II€IOCTHOE MHPOBO33PECHHUE:
0CO3HABaTh MOTPEOHOCTH M TOTOBHOCTH K CAMOOOPa30BaHUIO, B TOM
YHUCJIE U B PAMKAX CaMOCTOSITEJIbHON JIESITEIbHOCTU BHE IIKOJIBL.




B3aMMO/JICHCTBUE c
rugpokcugom  meaum  (I1),
OKHCJICHUE
(bepmenTaTuBHOE,
peakuus «cepedpsTHOTO
3epKasay). Bpoxenue
TJIFOKO3BL. DOTOCUHTES.
®pyKTo3a Kak  H30MeEp
rroko3bl.  Caxaposa  Kak
MPEJICTAaBUTEIND
JTUCaxapuJioB.
[TpousBocTBO caxapa.
ITonmucaxapuapl: Kpaxmad,
nemnono3a. CpaBHEHHE UX
CTpOEHHUS U CBOMCTB.
KauectBennast peakuus Ha
Kpaxmal.

CBOMCTB  BaKHEHIIIHX
npeacTaBuTeNCH
MOHO-, Id- i1
MOJIMCaXapHUIOB.
HaGnionats,
OITKCHLIBATh u
MIPOBOJIUTH
XUMHYCSCKHI
9KCIIEPUMEHT.
CoOmroaTh
TEXHUKHU
0e30macHOCTH npu
paboTre B KaOuHETE
XHAMHUH.

ImpaBujia

TEMA 4. A3OTCOAEP KAIIME OPTAHUYECKHUE COEJIUHEHMUWSA
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AMMHEL. AHWnuH.
JeMoHcTpanmu.
Mopenu (mapo-
CTEP>KHEBBIC 51
00BbEMHBIE)  MOJIEKYJ
METHJIaMHHA u
aHumiInHa. Pu3ndeckue
CBOMCTBaA aHWUJIMHA;
arperaTHOe COCTOSIHUE,
IIBET, 3amax,
OTHOIIICHHUE K BOJE.
BianmoneiicTue
aHWIMHA C KUCIIOTaMU.
Biammoneiictue

[TpupoaHble KpacuTeIH Kak

NPOU3BOJHBIE  aHWJIMHA.
OTkpelTHE U CTpPYKTypa
aHWJIWHA. AMHHOTpYIIIA.
OcHoBHbIE CBOMCTBa
aHunuHa. bpomupoBanue
aHWIMHA  (KayeCTBEHHas
peakiusis ~Ha  AHWJIMH).

BsanMHoe BIusIHHE aTOMOB
B MOJIEKYJIax
OpraHUYECKUX COEAMHEHUMN
Ha TpUMEpe  aHWIWHA.
[lonyuenue AHWJIMHA.
Peaknusa H. H. 3ununa.

XapakTepus3oBaTh
0COOEHHOCTH
CTPOEHUSI U CBOWCTBA
aHWJIMHA HA YEHUS U
o0nacT TMPUMEHEHUS
aHWINHA C TOMOIIBIO
POAHOTO SA3bIKA

U SI3bIKA XUMHH.
HaomromaTs u
OTIUCHIBATh
JIEMOHCTPALIMOHHBIN
XUMHYECKUMN
JKCIIEPUMEHT.

PerynaruBHsle:

1. Brnagerb OCHOBaMH CaMOKOHTPOJISl, CaMOOIICHKH, IMPHHSATHUS
peLIeHU U OCYILECTBIEHUSI OCO3HAHHOTO BBIOOpAa B yueOHOH M
IIO3HABATEIIBHOMN EATEIBHOCTH.

2. Boibop Haumbosiee >PpPeKTHBHBIX CHOCOOOB pelIeHUs 3ahad B
3aBHCUMOCTH OT KOHKPETHBIX YCIOBHIA.

ITo3naBarenbHEIC:

1. YMeeT BBINONHATH JOTHYECKHE ACUCTBUS abCTparupoBaHUS,
CpaBHEHHUS, HAaXOXJICHHs OONMX 3aKOHOMEPHOCTEH, aHaau3a,
CHUHTE3a.

2. BHOCHTH HEOOXOJHMMEBIC JOIOJIHEHUS W KOPPEKTUBHI B IUIAH U
croco0 AeicTBUS B CIydyae PACcXOKISHHUS ATAIOHA C PeabHBIM
JIEHCTBHEM M €T0 MPOIAYKTOM.




ra3000pa3HbIX

METHJIAMHUHA "
XJIOPOBO- Jopoa.
OTHOIICHUE aHUITUHA K
OpoMHOMI (nostHOIN)

BOJIE. Komnexuus
AHUJIMHOBBIX
KpacuTenei u

IpernapaToB Ha OCHOBE
aHWJIMHA.

CoOmoiate  mpaBuia

JKOJIOTHYECKH
rPaMOTHOTO 31
0e30macHoro
oOpareHus c
TOPIOYHMH u
TOKCHYHBIMU

BElIECTBAMU B OBITY U
OKpYKarolleu cpee.

KoMmmyHuKaTHUBHBIE:

1. TlpuHWMATh TO3MIUIO COOECeNHUKA, TOHUMAs MO3UIUIO
JIPyroro, pa3jau4arh B €ro pedyd: MHEHHE (TOUKY 3pEHHS),
JIOKA3aTeNbCTBO  (apryMEHTHI), (DAKTBI; THIIOTE3bI, AKCHOMBI,
TEOPHH.

2. JloroBapuBaThCs O MPaBWJIAX M BOIMPOCAX JJIsi OOCYKICHHS B
COOTBETCTBHUH C TIOCTABJICHHOW Tepe TPYIION 3a/1auek.

JInyHOCTHEIE:




21 AMUHOKHUCIIOTHI. AMHHOKaIIpOHOBAas OnuceiBath cBoiictBa | 1. JleMOHCTpUpOBAaTh  HMHTEIUIEKTyalbHblE M  TBOPYECKHUE
JemoHcTpanuu. kucnota. llonmamunHble | aMUHOKHUCIIOT KaK | ClIOCOOHOCTH,  OTBETCTBEHHOE  OTHOUIEHHME K  OOyuYeHHIo,
AnTeuHble Ipenaparsl, | BOJIOKHA, KarpoH. Peakiys | OMpyHKIMOHANBHBIX | TIO3HABATENIbHBIE HWHTEPECHl M MOTHBBI, HaIpaBJICHHBIE Ha
coJieprKariue MOJIMKOHCHCAIIUH. aM(pOTepHBIX U3Y4YeHHE TMPEIMETa; OCO3HAIOT IEHHOCTh 3J0pPOBOTO H
AMUHOKUCIIOTHI. [TornsiThe 00  ammaax | COCTUHEHUH. 0e301macHOro 00pasa KU3HU.

YnakoBKu OT | KapOOHOBBIX KHUCIIOT. YcTaHaBiuBaTh 2. ®opMUPOBATH AJIEKBATHYIO CAMOOIEHKY, OCO3HAHHOCTh YUYEHHUS
IPOJYKTOB, [Tonstue 00 | MEXITpeIMETHbIE 1 yuyeOHOM MOTHUBALlMH, a/IEKBaTHOE pearipoBaHUE HA TPYIHOCTH.
coJIeprKalnx AMUHOKHCIJIOTAX. CBSI3M XUMUU
AMUHOKHUCIIOTBI M HUX | AMHUHOKHUCIIOTHI Kak | 1 OMOJIOTMH Ha OCHOBE
COJIH (mponykThl | OUYHKIIMOHAIBEHBIE PaCKpBITHS
NUTaHUS, colepkamue | am(oTepHble COCTUHEHHS. | OMOIOrMYECKOH pOIH
BeliecTBa C Kojgamu | Ousnyeckue CBOWCTBA | U XUMHYECKHX
E620 — rIyTa- | aMMHOKHUCIIOT. CBOMCTB aMUHOKHUCIIOT.
MUHOBas kucnora, | OcobeHHOCTH Habmonate u
E621 — rnyramu- HaT | QUccOIMAlIUU ONMCHIBATH
Hatpusi, E622—525 — AMHHOKUCIIOT B BOJHBIX | JEMOHCTPAIIMOHHBIN
[JIyTaMH- HaThl IPYTUX | pacTBOpax. bBUIONSpHBIE | XUMUYECKHI
merauioB, E640 — | monsl. Kinaccudukamus M | SKCIIEpUMEHT.
e, E641 — | HOMeHkaTypa
JICHITNH). aMWUHOKHUCIIOT. JlumienTu/ib!.
JlokazaTrenbcTBa [TenTunnas CBSI3b.
am(poTepHOCTH Crioco6b1 HOJTyYEHUS
AMUHOKHCIIOT. AMUHOKHCIIOT.

AMHHOKHUCIIOTHI B IPUPO/IE,

uxX Ouosiornueckas poJb.

Hesamenumele

AMUHOKHCIIOTHI.

22 benku. benku Kak | OnuceiBaTh Perynarushsle:

JlemoHcTpanuu. OHomnoNUMepHl, UX | CTPYKTYpHI U cBOMcTBa | 1. YUMTbCS UCHOIB30BaTh CBOM B3IVIAbI HA MUD IJI OOBSCHEHUS
Jenarypauus CTpOEHHE (mepBuuHas, | 6enKoB KaK | pa3IMYHbIX CHUTYyallMd, pELICHHs BO3HUKAIOUIMX MpoOIeM u
pacTBopa  KYpPHMHOIO | BTOpMYHAas M TpeTH4YHas | OMOMOJIMMEPOB. M3BJICYEHUS] )KU3HEHHBIX YPOKOB.

Oenka moJ JEHCTBHEM | CTPYKTYpbI), XHMMHUYECKHE | Y CTaHaBIMBATb 2. OnpenensTh Mocae10BaTeNbHOCTh IPOMEKYTOUHBIX IIeTIeH
TEMIEPATYpPHI, CBOICTBa  (IeHaTypalus, | MeXIpeIMETHbIE C y4yeToM KOHEYHOrO0 pe3ylbTara; COCTaBJIATh IJIaH W
pacTBOpOB coJiell | TMpOJIN3, KA4eCTBEHHBIE | CBA3H XUMHH U | IOCJIEA0BATEIbHOCTD




TSOKEJIBIX METAJJIOB U | peakuuu — OuyperoBass U | OMOJOTMM Ha OCHOBE | IEHCTBUI.
JTaHoJIA. l'openue | KCaHTONIPOTEHHOBAS). PaCKpbITHS Ilo3naBaTenbHEIC:
ITUYLETO nepa, buonorndeckne ¢yHkuu | 6uonormdeckoir poxm | 1. opMupoBaTh YMEHHUS YCTAHABIWBATH CBS3H MEXKIY PEalbHO
MIEPCTIHOW HHUTH U | OCJIKOB: CTpOUTENbHAA, | U XUMUYECKUX | HAOMIOJAEMbIMH  XUMHUYECKHUMHU SIBJICHUSMH U  TIPOIECCaMHU,
KyCOYKa HaTypaJIbHOU dbepMeHTaTUBHAS, CBOMCTB OCJIKOB. OPOUCXOJSAIIMMA B MHUKPOMHUPE,  OOBSICHITH  NPHYUHBI
KOKH. [IBeTHbie | 3ammTHasA, TpaHcropTHas, | [IpoBoauTh, MHOT000pa3usi BEIIECTB.
peakiu OeJIKOB. CHTHAJIbHAs Ha0JII01aTh u | 2. CaMOCTOSTENHHO OCO3HABAaTh MPUYHHBI CBOETO YCIeXa WIIH
Jlabopamopnvie U Jp. OITHCHIBATH HEeyCIeXa U HaXOAWTh CIIOCOOBI BBIX0/1a U3 CUTYAllUH HEeycIeXa.
onvimul. 14. ColicTBa XUMHUYECKUH KoMMyHMKaTUBHBIE:
OEJIKOB. SKCIIEPUMEHT. 1. IInanupoBath Yy4eOHOE COTPYAHHUYECTBO C YYHUTEIEM U
23 [HonsTue 0 JHK u PHK kak | OnucelBaTh CTpYKTYpY | CBEPCTHHKAMU.
HYKJIEMHOBBIX OMOTOIUMEPBI. OOmias | u coctaB | JINUHOCTHEIE:
KHCJIOTax. cxeMa CTPOCHUS | HyKJIEHHOBBIX KUCIOT | 1. IIpuMeHATH oiydyeHHbIE 3HaHUS B [IOBCEIHEBHON KU3HH.
JleMoHcTpanuu. Hykieotuaa. CpaBHEHHE | Kak 2. Pa3BuBaTh CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KpUTEPHS
Mogens MOJIEKYJIbI CTPOCHHUSI, HAXOXKJACHHE B | MOJUHYKJICOTHIOB. YCTECITHOCTH YIeOHOU e TCIIEHOCTH.
JIHK. OO6pa3sibt kietke u ¢pynkiuit JJHK u | YcranaBnuBath
MPOIYKTOB, PHK. Buget PHK u wux | MexnpeameTHble
MOJIYYEHHBIX u3 GbyHKIHIH. CBS3H XHUMHH H
TpaHCTeHHBIX  (hopm Ilonsatue 0 | Omojnoruu Ha OCHOBE
pacTeHui U | OMOTEXHOJIOTUU U €€ | pacKphITUS
JKHBOTHBIX. ucrnonb3oBanue. [lonsTie o | OMOTOrHYECKON PO
JlexapcTBEeHHBIE TCHHOM WHXEHEPHUH. | ITUX KHCJIOT B
CpeacTBa u ['erHOMOIM pUIIPOBaHHBIE | TIEpeade U XpaHECHUHU
npenaparsl, MPOJIYKTHI. HACJICACTBEHHOMN
HW3TrOTOBJICHHEIC c uHpopmanuu.
TIOMOIIBIO T€HHOM
WHXXEHEPHUH.
24 I'eneTnueckass  CBs3b IlonsiTie O reHeTwdeckoil | YcTaHaBIMBAThL PerynsatuBHbie
MEXY KJaccaMu CBS3M W TEHETHYECKOM | B3aUMOCBsI3b  Mexay | 1. dopmynupoBaTh ydeOHBIE 3a/ayd KaK Iaru JTOCTHKEHUS
OpraHUYECKUX psne Ha MIPUMEPE | COCTABOM, CTPOCHHUEM | MOCTABJICHHOW LIENU ACSTEIbHOCTH.
COCTUHEHUN. B3aUMOIIEPEXOIOB  MEXIY | U cBoiicTBamu | 2. BpIOMpaTh W3 TPEIIOKEHHBIX U CAMOCTOSTEIBHO HCKATh
KJIacCaMU  YTJIEBOJIOPOJOB | Mpe/CTaBUTENEH CpEeICTBA/peCcypChl sl PEeLICHUS 3a0a4n/JOCTUKEHHUS 1IeITH.
141 KHUCJIOPOI- H | KJIacCoB Ilo3naBarenbHEIC
a30TCOJIEpKALUX YTJIEBOJOPOIOB u




COEIMHEHUI. KHCIIOpOJI- u | 1. Ctpoutsb paccyxaeHue oT 00X 3aKOHOMEPHOCTEH K YaCTHBIM
Wnnroctpanus a30TcoeprKaIluX SBJICHUSIM U OT YACTHBIX SIBJICHUH K OOILUM 3aKOHOMEPHOCTSIM.
TEHETUYECKON CBSA3M Ha | COCAMHEHU. 2. Co3naBate BepOaibHBIC, BEIICCTBEHHBIE U MH(POPMALMOHHBIC
npuMepe  opraHuueckux | OnuceiBaTh MOJICJIN C BBIIEJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTa.
COCMHEHUN  pa3iMyHbIX | reHeTH4Yeckue CBs3u | KoMMyHHKaTHBHbIE
KJIaCCOB, COJEpXAIUX JBa | MEXIY kinaccamu | 1. @opMupoBaTh YMEHMs CIyIIaTh YYMTENs, BECTH JHAJIOr C
aToMa yriiepoja. YIII€BOAOPOAOB C | yuuTeneM M IpYTUMHU YHaIIMHCS.
JleMoHCcTpanuu. HOMOILBIO  POAHOro | JInuHOCTHBIE
[epexon: S3bIKA M SA3bIKa XUMUH. | 1. BBIMONHATE CAaMOCTOSITENIEHBIE MOCTYIIKH M JIEHCTBHSA (B TOM
3TaHOJI - STUWIEH — YuCcie PYKOBOSIETO IUIaHa), IPUHUMATh OTBETCTBEHHOCTh 33 MX
ATHJICHTJIUKOJIb. pe3yJbTaTHI.
25 Ilpaxmuueckasn Pemenue [TpoBoUTS,
paboma Ne 1 AKCIIEPUMEHTANIbHBIX 33/1a4 | HaOII01aTh u
«Mnentudukanus o UJECHTU(QUKALUY | ONUCHIBATH
OpPTraHUYeCKUX OpPTraHUYeCKUX XUMHYECKHUH
COEAMHEHUI. COEZIMHEHUH. HKCIEPUMEHT ISt
MOJTBEPKICHUS
CTPOEHUST U CBOWCTB
Pa3INYHBIX
OpPraHUYECKUX
COCIMHEHUN, a TaKke
UX HJISHTU(DUKALUU C
TIOMOIIIBIO
Ka4eCTBEHHBIX
peaKkui.
26 O06o06uieHne u Knaccudukanus Knaccugunuponats PerynsatuBHble
CHCTeMaTH3aIHs KHACIIOPO/I- U | KHCIOPO/- u | 1. Bmagerp HaBbIKAMH OpTraHM3AlMU Y4eOHOW MJEATENBHOCTH,
3HaHUHM O KUCIOPOJ- U | @30TCOJEpKaIUX a3zoTco/epKalue CaMOKOHTPOJIS M OLIEHKU PE3YJIbTaTOB CBOEH JEATENbHOCTH.
a30TCoIepIKaIINX OpPraHWYECKHUX COCJMHEHUH | OpraHHYECKHUe 2. OOOCHOBBIBATH IIEJIEBBIE OPUEHTHPHI U MPHOPUTETHI CCHUTKAMHU
OpPraHUYeCKUX o HAJINYUIO | COeTMHEHUS 10 | HA  I[IEHHOCTH, YyKa3blBag ¥  OOOCHOBBIBAas  JIOTMYECKYIO
COCIIMHEHUSIX. (GYHKIMOHATIBHBIX TPYMIL. | HATAYHIO MOCJIeIOBATEIHHOCTD IIaroB.
CocraBnenue (opMyn H | QyHKIMOHAIBHBIX [To3HaBarenbHbIE
Ha3BaHUM  KUCJIOPOA- W | TPYIIL CocraBnsaTh
a30TCoIeprKaInX dopmynel W JaBath




OpraHUYECKUX Ha3BaHUS KUCIOPOI- U
COEIMHEHUH, UX TOMOJIOTOB | a30TCOAEPKALLUM
u wu3zomepoB. CBoiiCcTBa | OPraHMYECKUM
IIpeICTaBUTENEH COEIMHEHUSIM.
BOKHEUIIUX KiaccoB 3TUX | ONHUCHIBaTH CBOMCTBA
COEIUHCHMH, UX | IpeACTaBUTENCH
MOJIy4YeHUE U MPUMEHEHHUE. | BAKHEHIINX  KJIACCOB
['enetnueckas CBA3b | OTMX COEOUHEHUM, HX
MEXITY Pa3JIMYHBIMU | TIOJTyYECHUE u
KJIacCCaMHU  KUCIOPOJ- U | IPUMEHEHHUE c
a30TCO/ICPIKAITIX MOMOIIBI0  POJIHOTO
OPraHWYECKUX COCAMHEHUH | SI3bIKa U S3bIKA XUMUHU.
u YIJIEBOJOPOAOB. | Y CTaHABIUBATH
[ToaroroBka K | TEHETUYECKYI0  CBA3b
KOHTPOJIBHOU paboTe. | MEXIYy  Ppa3IMYHBIMU
Pemenue pacyeTHBIX | KJaccamMH KUCIOPOI- U
3azad. a30TCOCPIKAITIX
OpraHUYECKUX
COoeTUHEHNN u
YTJIEBOJOPOJIOB.
27 KonTposbHnas padora IIpoBoauTh
Ne 2 1o Teme peduexkcuro
«Kucnopon- u COOCTBEHHBIX
a30Tco/iepKaIIe JOCTH>KEHU I B
OpTraHUYECKUE MMO3HAHUH XUMUU
BEILECTBA» YTJIEBOJOPOOB, a
TaKkKe KUCIOPOA- |
a30TCOAepIKAITUX
OpTraHUYECKUX
BEILECTB.
AHann3upoBaTh
pe3ynbTaThl

KOHTPOJIbHON paboThI
U BBICTpauBaThb NyTU

1. BHocuTh HEOOXOAMMBIE JTOTIOJIHEHUSI U KOPPEKTHUBHI B IJIAH U
croco0 JEHCTBHS B CIIy4ae pacX0xKJICHHs 0)KUJAEMOr0 pe3ysbTara
JIEHCTBUS U €0 PEAIbHOTO MPOAYKTA.

2. HabGmtonath, BBIIBUIATh T'MIIOTE3BI, AEJIaTh YMO3AKIIOYEHHUS,
MPOSIBJIATH CAMOCTOSITEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U
IIPAKTUYECKUX YMEHUU.

KoMMmyHUKaTUBHBIE

1. CoBepuieHCTBOBaTh KOMMYHUKAaTHBHYIO ~KOMIETEHTHOCTb,
BBICTYIIAsl Tepell OAHOKIACCHUKAMH, OTCTamBas M OOOCHOBBIBas
COOCTBEHHYIO TOUYKY 3PEHHUS, YBa)KaTh MHEHHUE OIIOHEHTa IpHU
00CYyXJI€HUHU BOIIPOCOB.

2. YcTaHaBiIMBaTh M CPAaBHUBATh pa3Hble TOUKU 3PEHUs, MPExJe
4yeM [IPUHUMATh PELICHUs U AesaTh BBIOOP.

JInynoctHsle

1. [lonnMaTh  HEOOXOOMMOCTH  OCO3HAaHHOTO  BbIOOpa
UH/IMBUYaJIbHOM 00pa30BaTeNbHONW TPAeKTOPUM B JasIbHEHIEeM
o0yueHnH U Po(PeCCHOHATBHON NeSTETBHOCTH.




JIOCTHOKCHUS
JKEJIaeMOro
YCIELHOCTH.

YpPOBHS

TEMA 5. XUMUA U )KU3HDb

28

IInacTmacchl u
BOJIOKHA.
JlemoHcTpanuu.
Konnekmus
CUHTETUYECKHX "
HCKYCCTBEHHBIX
IIOJIUMEPOB,
MIacTMacc W M3ICIIHH
n3 Hux. Komneknus
CUHTETUYECKHIX u
HCKYCCTBEHHBIX

BOJIOKOH ¥ HM3/SIINH U3
HuX. PacnosnaBaHue
HATYpaJIbHBIX BOJOKOH
(x10M4aTOOYMaXKHOTO
" JTHHSHOTO,
LIEJIKOBOTO u
HIEPCTSIHOTO) "
UCKYCCTBEHHBIX
BOJIOKOH (aIeTaTHOTO,

[Tomumepu3anus u
IIOJIMKOHACHCAIIUA KaK
CIIOCOOBI MOJIy4EHUS
CHUHTCTUYCCKUX
BBICOKOMOJIEKYJISIPHBIX
coequnenunii. IlomydeHue
HCKYCCTBEHHBIX

BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN XHUMUYECKOMH
MoauduKaImen
MPUPOIHBIX MOJIUMEPOB.
Crtpoenue MOJINMEPOB:
JIMHEWHOE,
MIPOCTPAHCTBEHHOE,
ceTyaroe.

IlonsTe o mIacTMaccax.
TepmoriacTuyHbIe "
TEPMOPEAKTUBHBIE
MOJIUMEPBI. OTnenbHbBIE
MIPEICTABUTENH

XapakTepu30BaTh
peaxiuu
MOJIUMEPHU3AIIH u
MOJTMKOH/ICHCAIIUH KaK
CHOCOOBl  MOJTyYEHHUS
CHHTETHYECKUX
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN.
OnuckIBaTh
OTICITbHBIX
NpeCTaBUTENICH
MJIaCTMACC U BOJIOKOH,
ux CTpOCHHUE u
KJIacCU(PUKAITHIO

C TIOMOIMIBIO POIHOTO
SI3bIKA U SI3bIKa XUMUH.

PerynaruBHsle:

1. YuuThcs MConb30BaTh CBOM B3IJISABI HA MUP 711 OOBSICHEHUS
pasIMYHBIX CHUTYyalUH, pELICHUs BO3HUKAIOUMX MpodiieM U
U3BJICYEHMS] )KU3HEHHBIX YPOKOB.

2. Pabotas mo miaHy, CBEpsATh CBOM JAEUCTBUS C LENbIO W, IPU
HEOOXOJUMOCTH,  HCIpPABIATH  OHMIMOKM  CaMOCTOSITEIBHO.
ITo3HnaBaTenbHbIE:

1. CamocrosTenbHO OCO3HaBaThb IMPHYMHBI CBOETO yclexa WIn
Heycrexa 1 HaXOAUTh CIOCOOBI BBIXOJIa U3 CUTYAI[MH Heycexa.

2. @opmupoBaTh yMeHHs Oe30macHOr0O ©  APPEKTHBHOTO
UCTOJIb30BaHUS JIAOOPATOPHOTO 00OPYAOBAHUS.

KomMMmyHUKaTHBHBIE:

1. IInanupoBarh YyuyeOHOE COTPYAHHYECTBO C YYHUTEIEM U
CBEpCTHUKAMHM; BJaJe€Th MOHOJOTHYECKOH M JAHaIOrMYecKon
dbopMamMu pedd B COOTBETCTBHH C HOPMaMH POJTHOTO SI3BIKA;
BBIpa)XaTh CBOM MBICIIU C JOCTATOYHOM MOJIHOTOM U TOYHOCTHIO.
JInunocTHBIE:

1. TIpumMeHsATH MONy4yeHHbIE 3HAHUS B TIOBCETHEBHON KHU3HH.




BHCKO3HOT'0) o

OTHOIIICHHUIO K
HarpeBaHuIo u
XUMHUYECKHM
peakThBam
(KOHIIEHTPUPOBAHHBIM
KHCJIOTaM M IIeJIo4Yam).
Jlabopamopnvie
ONbIMbL. 15.
3HAKOMCTBO c

oOpasmamu 1iacTmacc,
BOJIOKOH M Kay4yKOB.

CHUHTETHYCCKHUX u
HMCKYCCTBEHHBIX
MOJINMEPOB:
dbenonodopmaibaeTuIHbIE
CMOJTBI, TOJTUBUHIIIXJIOPHUI,
tedioH, HEJUTYJIOUI.
IlonssiTHE O XHMHYECKHUX
BoJIOKHaX. HarypanbHsle,
CUHTETHYECKHE u
HCKYCCTBEHHBIC  BOJIOKHA.
Krnaccudukanus u
OTJICJIbHBIE MPEICTABUTEIN
XAMHYECKHUX BOJIOKOH:
areraTHoe (TpUaleTaTHBIN

2. Oco3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B
TOM YHCIIE M B pPaMKaxX CaMOCTOSATEILHOW JESATEIbHOCTH BHE
IIKOJIBI.

LIEJIK) 51 BHCKO3HOE

BOJIOKHA,

BUHWIXJIOPUIHBIC

(xmopwuH),

TOJIMHATPHUIIEHBIE

(HUTPOH),  MOJMAMHIHBIC

(kampoH, HAiJIOH),

nonuddupHble (JlaBcaH).

29 DepMEHTHI. [Tonstue o | Ha ocHOBe | PerynstuBHsie:

JleMoHCTpanuu. bepmeHTax KaK | MEXIpEeIMETHBIX 1. Haxoauth AOCTaTOYHBbIE CPEACTBA /ISl BHINOJIHEHUS y4eOHBIX
JlexapcTBeHHBIE OMOJIOTUYECKHUX CBsA3e C Ouonoruen | 1eHCTBUH B M3MEHSIOILEHCS CUTyallUd W/WIK TPU OTCYTCTBUU
CpeZCTBa, KaTajnzaropax OeJIKOBOM | ycTaHaBiIMBAaTh oOliee, | INIAHUPYEMOTro pe3ysbTara.
coJieprKaliue npupoabl.  OcoOEHHOCTH | 0OCOOEHHOE u | 2. Habmomath ®  aHAIM3HPOBATH CBOK  y4eOHYIO W
(bepMeHTSI: CTPOGHUSI ¥ CBOICTB | €IMHUYHOE IUISL | TIO3HABATENIbHYI0  JIEATENBHOCTh W JEATENbHOCTh  JIPYTHUX
«[lencuna», «Me3um», | (CENEKTUBHOCTH u | (hepMeHTOB KaK | 00ydJaronIuxcs B MPOIECcce B3aNMOIIPOBEPKH.
«Pecram» u Ap. | 9PPEKTUBHOCTS, OMOJIOTUYECKUX [To3naBarenbHbIE:
CrupanbHble TOPOIIKK | 3aBUCHUMOCTh JIEHCTBHS OT | KaTaJlM3aTOpPOB. 1. Jlenatb BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAIIN3a PA3HBIX TOUEK
(YmaxkoBKH), temneparypbl U pH cpenbl | PackpbiBaTh X pojib B | 3peHUs, MOATBEPXKIATh BBIBOJ COOCTBEHHOM apryMeHTAllUe MU
coJiepaKalue pacTtBopa) (epMEHTOB IO | OpraHW3alMd  >KU3HU | CAMOCTOSTEIILHO MOTYyYCHHBIMH JaHHBIMU.

dbepmentrl. JleiicTBue

CpaBHCHHIO C

Ha 36MJIC, a TakKXXC B




CBIpOTO M BAapEHOr0 | HEOPraHWUYECKUMHU MUIIEBON u | 2. CTpouTh JOKA3aTeNbCTBA B OTHOLICHUH BBIIBUHYTHIX TUTIOTE3 U

KapTodens wiM Msica | Karajau3zaTopaMu. 3HaYCHHE | MEAMIIMHCKOU ¢dbopMynupoBaHue BbIBOJIOB.

Ha pacTBOp Hepokcuaa | GepMEHTOB IUISL | IPOMBILIUIEHHOCTH. KoMMyHMKaTHBHBIE:

BOZOpOJA. KU3HEACSATEIIBHOCTU 1. OpranuzoBbiBaTh y4yeOHOE B3aUMOJCHCTBHE B TpYyIIeE
JKUBBIX OPraHU3MOB. (ompenensaTh O0IIME LENH, paclpeAcisaTh POJH, JOTOBapUBaTHCS
[Tpumenenue hepMeHTOB B JIpYT C APYTOM H T. 1.).
IPOMBIIIIIEHHOCTH. 2. YuuTbIBaTh U KOOPAMHUPOBATH OTIHMYHBIE OT COOCTBEHHOM

30 Butamunsl. [Tonsitue o | Ha OCHOBE | MTO3ULIMH IPYTUX JIFOAECH B COTPYIHUYECTBE.

JlemoHcTpanuu. BUTaMHUHAaX. HopMsl | MexnpeaMeTHbIX JInuHocTHbIE:

OO0pasiibl BATAMUHHBIX | MIOTPEOJICHUS] BATAMUHOB U | CBsi3eld ¢ Ouosorueit | 2. PopMupoBaHue y4eOHO-II03HABATEIbHOIO MHTEpPECA K HOBOMY

npermaparoB, B TOM | uX ¢yHKuH. [loHATHEe 00 | pacKphIBaTh ydeOHOMY MaTepually M crocodam pelieHrus HOBOW YacTHOU

YUCJE MOJUBUTAMHMHBL. | ABUTAMUHO33X, OMOJIOTMYECKYIO0 POJIb | 3aJ1a4M.

®ororpadpuun TUIIOBUTAMHUHO32X, BUTAMHHOB U  HX

JKUBOTHBIX U JIIOJEH C | TMIIEPBUTAMHHO3aX. 3HAYEHHE JUTSt

pasmuHbiMu popmamu | Knmaccudukanms COXpaHEHHUsI 3/10pPOBb

ABUTAMHHO30B. BUTAMHUHOB. YeJI0BeKa.

Hcnbitanue cpensl Buramun C  kak

pacTtBopa IIPEICTaBUTEIND

acKOpOMHOBOM BO/IOPACTBOPUMBIX

KHCIIOTBI BUTaMUHOB U BUTAaMHH A
KaK IIpe/ICTaBUTENb
KUPOPACTBOPUMBIX
BUTaMUHOB.

31 I'opMOHBI. ITonsatue o ropmonax | Ha ocHOBe | PerynaruBHbie

JlemoHcTpanuu. KaK OMOJIOTMYECKH | MEKIIPEIMETHBIX 1. ®opmynupoBaTh yueOHBIE 3aJaud KakK IIard JOCTH)KEHHUS

HcneiTanue anTEeYyHO| aKTHBHBIX BEIleCTBAX, | CBA3ed C OWOJIOTHEH | MOCTAaBICHHOM LeNN AeITeNbHOCTH.

mpernapara HWHCYJIWHA | BBIMOJIHSIONINX pacKpbIBaTh 2. OTOupaTh UHCTPYMEHTHI JUIs OLIEHUBAHUS CBOEH eATeIbHOCTH,

0eoK. Komnneki| sHIOKPUHHYIO DPETYISLUI0 | XMMUYECKYIO NPUPOAY | OCYLIECTBIISATH CAMOKOHTPOJIb CBOEH JESTEIBHOCTH.

TOPMOHAJILHBIX KUZHEJEATEIIbHOCTH TOPMOHOB U UX pojb B | [lo3HaBaTenbHbIE

IIPENapaToB. OpraHu3MoB. BakHelinne | opraHu3anyu 1. CtpouTh paccyxJaeHHe OT OOLINX 3aKOHOMEPHOCTEH K YaCTHBIM
CBOICcTBa TOPMOHOB: | TYMOpPaJIbHOM SIBJIGHUSIM U OT YAaCTHBIX SIBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM.
BBICOKAs (PU3MONIOTHYECKAs | peryJsIUU 2. Co3naBate BepOajibHBIC, BEIIECTBEHHBbIE U MH(POPMALMOHHbIE
AKTUBHOCTb, JeSITEIIbBHOCTH MOJIETIM C BBIJCJIEHUEM CYIIECTBEHHBIX XapaKTEpUCTUK OObEKTa

JAUCTAaHIIMOHHOC I[Cf[CTBPIC,

OpraHn3Ma 4CJIOBCKA.




ObICTpOE paspylIEHHE B
TKaHSIX. OtnenbHbIC
npeacTaBuTCIIN IOPMOHOB!
UHCYIMH ¥ aJpeHaJUH.

JUIS OTIpeneNieHus] crnoco0a pemieHus 3aJadyd B COOTBETCTBUU C
CUTYyallHEeH.

KoMMmyHUKaTUBHBIE

1. KoppekTHO M apryMeHTMPOBAaHHO OTCTAaWBaThb CBOK TOYKY

[Mpodunakrtuka caxapHOTo 3peHHs, B JUCKYCCHH YMETh BBIJIBUTaThb KOHTPAPI'YMEHTHI,
nabera.  Ilomstme o nepepa3upoBaTh  CBOKO  MBICIHb  (BJIaJCHHE  MEXaHH3MOM
CTEpPOMIHBIX TOPMOHAX Ha OKBUBAJICHTHBIX 3aMCH).
npuMepe MIOJIOBBIX 2. JloroBapuBaThCsi M TIPUXOAWTH K OOIIEMY pEIICHHUIO B
TOPMOHOB. COBMECTHOW  JICATEJIBHOCTH, B TOM 4YHCJIE B CHUTyallud
32 JlekapcTBa. JlekapcTBeHHass XUMHS: OT | PackpbiBaTh pOJIb | CTOJIKHOBEHUSI HHTEPECOB.
SATPOXUMHUHU U | JICKapCTB or | JImuHOCTHBIE
(dapmakoTepanun 10 | dpapmakorepanuu 10 | 1. BBIMOMHATE caMOCTOSITENbHBIE MOCTYNKH M JISHCTBHS (B TOM
XHUMHOTEPAIuu. XUMHOTEPAIuu. YHCIIe PYKOBOMSIIETO IUIaHa), IPUHUMATh OTBETCTBEHHOCTD 32 MX
AHTHOMOTUKH u | OcBauBarth HOPMBI | PE3YJIbTaThI.
ICcOaKTEpUO3. IKOJIOTUIECKOTO u
HapkoTrueckue BemiecTBa. | 0€301MacHOro
Hapkxomanwsi, 6opr0a ¢ Hell | oOparieHus c
U po(HIAKTHKA. JICKapCTBECHHBIMU
JeMoHCcTpanuu. rpernaparamu.
Homamnsis, nadoparopHast | DopMupoBaTh
Y aBTOMOOMIIbHAS allTeYKU. | BHYTPEHHEE
yOexaeHue 0
HETPHEMIIEMOCTH
JaxXe  OJHOKPAaTHOTO
IPUMEHCHHS
HAPKOTHYECKUX
BEIIIECTB.
33 Ipaxmuuecxas paboma Pemenue [TpoBoaHTH, PerynstuBHbIe:
Ne 2 OKCIICPUMEHTANIBHBIX 33J1a4 | HaOJ0aTh u | 1. BeiagBurath BepCUH peIieHus MpooJieMbl, 0CO3HABATh KOHEUHBIH
«Pacmno3naBanue Ha pacro3HaBaHHe | ONMUCHIBATH pe3yJbTar.
TIacTMAacC U | mactMacce  (TOJIMATHIICHA, | XUMHUYCSCKHM [To3HaBaTenbHbIC:
BOJIOKOH. NOJTMBUHIIXJIOPUIA, IKCIIEPUMEHT st | 1. CTpouTh pacCykIeHHe Ha OCHOBE CPaBHECHHUS IPEAMETOB H
beHonohopMabICTHIHON) | HACHTU(DUKAITUH SIBJICHHI, BBIJICIISAS TIPU 3TOM OOIIHME TPU3HAKH.




u BOJIOKOH | IUTacTMacc U BOJIOKOH | KoMMyHHKaTUBHBIE:
(x10m4aTOOYMa’KHOTO, c nomouipto | 1. KpuTrueckn OTHOCHTBCA K CBOEMY MHEHHIO, ¢ JOCTOMHCTBOM
BHUCKO3HOI'O, al€TaTHOI'O, | KAYECTBEHHbBIX IIPU3HABaTh OLIMOOYHOCTh CBOEIO MHEHUS (E€CIM OHO TAKOBO) U
KaIlpOHOBOTO, U3 | peakLHuu. KOPPEKTHPOBATh €ro
HaTypaJbHOM IIEPCTH U JInynoctHbIE:
HaTypaJbHOTIO LIEIIKA). 1. IlposiBiATh HHTEpEChl, MHULIHUATUBBI U JI0003HATEIBHOCTb,
34 Pemwienne 3amau 1o IToBTOpeHue u | Paccmarpusars YUMTCS C YETKOW OpraHu3anuen CBOEH A TEIbHOCTH.
OpPraHUYECKON XUMHHU. o0o0mIeHne MaTtepuaia 3a | xumuueckue peaknuu | 2. LleneycrpemiieHHO U HACTOWYMBO UATU K JOCTHKCHMIO
Kypc OpraHMYECKON | KaueCTBEHHO U | LeJeH, IPOSBIATE TOTOBHOCTD K IIPEOIOJICHHUIO TPYIHOCTEH.
XuMHH. PemieHne 3a1a4 Ha | KOJIMYECTBEHHO c
BBIBO/I (bopMyJIBl | TOMOIIBIO  PAaCcYETOB.
opraHuueckoro BewniectBa | Pemare 3agaun  Ha
0 MPOJIyKTaM CropaHus BBIBO/ bopmyIbl
U MAacCOBBIM JIOJISIM | OPraHMYECKOIO
DJIEMEHTOB. BEIIIECTBA o
IIPOJYKTaM CTOpaHus U
MacCOBBIM JOJIIM
DIIEMEHTOB.
35 HroroBerii ypox




OcHaleHune y4eOHOTr0 nmpoiecca
YueOHO-MeTOANYECKU KOMIUICKT JJIs1 U3y4YeHHs Kypca XUMHUHU Ha 6a30BoM ypoBHE B 10—
11 knaccax, cO3AaHHBIA aBTOPCKUM KOJIEKTUBOM 1oJ] pykoBojacTBoM O. C. ['abpuensna,
COJICPKUT, KpOME Y4EOHUKOB, YUeOHO-METOINYECKUE U TUIAKTUUECKHE TOCOOUS, TETPaan JUIs
BBITIOJTHEHUS JIA0OPATOPHBIX U MMPAKTUYECKUX paboT | JIp.

1. YMK «Xwumus. ba3osiii ypoens. 10 kimaccey»

2. Xuwmwus. bazosrii ypoBenb. 10 kmacc. Yuebnwuk (aBTop O. C. I'abpuensn). 208 c.

3. Meronnueckoe mocodue. bazorsiit ypoens. 10 kiacc (aBropsr: O. C. ['abpuensH, C. A.
Cnankos). 192 c.

4. Kuwura ms yautens. basoserit ypoens. 10 knacc (aBropsi: O. C. 'abpuensn, U. T
Octpoymos, C. A. Crnaakos). 240 c.

5. Pabouas terpanp. ba3zosblit ypoBens. 10 xmacc (aBropsi: O. C. I'abpuenss, C. A.
Cnankos). 144 c.

6. KonuTtponbHbie 1 ipoBepouHbie padoThl. ba3zoseril ypoenb. 10 kimacce (aBropst O. C.
I"abpuensa u ap.). 256 c.

7. Opranuueckas XUMHS B TeCTax, 3a/1ayax, yrnpaxkHeHusx. bazossiii ypoBens. 10 kiace
(aBtopsl: O. C. I'abpuensn, U. I'. Octpoymos, E. E. Octpoymosna). 400 c.

8. Xwummueckuii SKCIIEpUMEHT B 1iKoJie. ba3oBsiii ypoBens. 10 kitacc (aBropsl: O. C.
I'a6puernsn, JI. I1. Batimna). 208 c.

9. Terpanp Ui OIICHKU KadecTBa 3HAHMIA 110 XUMUHU. ba3o-BeIil ypoBeHb. 10 kimacc (aBTOpHI:
O. C. I'abpuensn, A. B. Kymnmosa). 112 c.

10. Xumus. bazoBeiit ypoBenb. 10 kiacc. Dnekrponnas popma yueOHUKA.

HNuTepHeT-pecypcesl:

1. http://www.alhimik.ru TIpencraBnensl cienyrwomue pyOpUKH: COBETHI aOUTYpUECHTY,
YUUTEII0 XMMHH, CHPaBOYHHK (OueHb OoJblias Mog0OpKa TaOJHIl M CIIPABOYHBIX MATEPUAJIOB),
Becesasi XMMUsI, HOBOCTH, OJIMMITHA]IbI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHUM ).

2. http://www.hij.ru XXypaan «XuMHus 1 )KU3HB» MOHSATHO U 3aHUMAaTEIbHO PAacCKa3bIBaeT 000
BCEM UHTEPECHOM, YTO MPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexkrponHslii xypHan «XUMHKH U XUMHS», B
KOTOPOM TIPEJICTABIICHO MHOXKECTBO OIBITOB 110 XUMHH, 3aHUMATEIILHOM HH(OPMAIIMHU, TO3BOJISIOIICH
yBJIEUb YUEHHKOB 3KCIIEPUMEHTAILHOM YacThIO MPEMETa.

4. http://c-books.narod.ru BeeBo3morkHas aureparypa 1mo XuMHH.

5. http://www.drofa-ventana.ru M3BectHoe wn3garenbcTBO y4eOHOI nureparypbl. HoBuHKHM
HAYYHO-TIONMYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XHMHUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBINA MOPTa CO CChUIKAMH
Ha 00pa3oBaTeNIbHbIC CAaNUThI 10 XUMUH.

7. www.periodictable.ru COopHHK cTaTeii 0 XMMHYECKHX OSJIEMEHTaX, HJUTIOCTPUPOBAHHBIN
IKCTIEPUMEHTOM.
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