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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas nporpamma no xumuu ais 8-9 kimaccoB pazpaboTaHa Ha OCHOBE (heepabHOTO
rocyIapcTBEHHOTo oOpaszoBarenpHOro crangapra OO0, obpazoBarensHO nporpammbl MAOY
«MCOII Nel mmenu B.P.I'macko» u IlpumepHoii paboueld mporpaMMbl MO XHUMHH st 8—9
KJIACCOB C MCIIONB30BaHMEM oOopyaoBaHus IeHTpa «Touka pocray, a Tak K€ Ha OCHOBE
aBTOpCcKO# yueOHoi nmporpammel O.C. ["abpuensna.

Ha o06ase mentpa «Touka pocra» obecredunBaeTcss peanu3anus 00pa30BaTENbHBIX
pPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTHMYECKON HalpaBiIeHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHUSAMH 3aKOHOJATENbCTBA B cdepe 00pa3oBaHHA U C YYETOM
pexomennanuit denepanbHOro omneparopa ydedOHoro mnpenmera «Xumus». OOpazoBaTenbHas
IporpaMMa IO03BOJISIET UHTETPUPOBATh PEANU3yEeMbIE€ MOAXO0/bI, CTPYKTYPY U COJAEp)KaHUE MpHU
opraHu3anuu o0yudeHus: XUMHUH B 8—9 Kiaccax, BRICTPOGHHOM Ha 0a3e J1it000ro M3 JOCTYIHBIX
yuebHo-meToanueckux kommiekcos (YMK). Hcnonp3oBanue o6opynoBanus « Touka poctay mnpu
peanuzanuu nanHoi Ol mo3BossieT co3/1aTh YCIOBHS:

. JUISL pacIIMPEHMs] COACPKAHUS IIKOIBHOIO XMMHUYECKOTO 00pa30BaHus;

. JUIS TIOBBIIIEHUS TIO3HABATENIbHOW aKTUBHOCTU OOYyYaroIUXCs B €CTECTBEHHO-
HAYYHOU 00JIacTH;

. JUIs pa3BUTHSI JIMYHOCTH peOEHKaA B IpoLiecce 00y4eHUs: XMMUH, €r0 CIIOCOOHOCTEH,
(GOopMHUPOBAHHUS U yJIOBIETBOPEHUSI COLIMAJIBHO 3HAYUMbIX HHTEPECOB U MOTPEOHOCTEN;

. Ui paboThl € OJNApEHHBIMU UHIKOJbHMKAMM, OpPraHM3allud HX Ppa3BUTUS B

pa3IUYHbIX 00JacTsIX 00pa30BaTENIbHOM, TBOPUECKOM 1€ATEIBHOCTH.

OO01mas xapakTepucTUKA y4e0HOr0 nmpeamMera « XuMusi»

XUMHS KaK 3JI€MEHT CHCTEMBI €CTECTBEHHBIX HayK paclpoCTpaHmiIa CBOE BIMSIHUE Ha BCE
00J1acTH YEeJOBEYECKOro CYIIECTBOBAHMS, 33jaja HOBOE BHJCHHE MHpA, CTajla HEOThEMJIEMbIM
KOMITOHEHTOM MHPOBOH KyJIbTYpPbI, HEOOXOIUMBIM yCIOBHEM JKU3HU OOIIECTBA: 3HAHUE XUMUH
CIly’)KUT OCHOBOH 1 (OPMHUPOBAHUS MHMPOBO33PEHHSI UEIOBEKA, €ro IPEICTaBICHHH O
MaTepUuaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb HTPAOT (POPMHUPYEMbIE XMMHUEH MPECTABICHHS O
B3aUMOINIPCBpAICHUAX SHEPIruu U 00 OBOJJIIOLMH BCHICCTB B IPHUPOAC; COBPEMCHHAA XHUMUA
HalpaBlIeHAa Ha pELIEHHE IJ00albHbIX MIpPOOJIEeM YCTOMUYMBOIO pa3BUTUS 4EIOBEUECTBA —
CBIPBEBOI, DHEPreTUYEeCKOM, TMHINEBOM M  3KoJormyeckoi  Oe3omacHOCTH, MpobiieM
3paBOOXpaHEHUs. B yCIOBHSAX BO3pACcTAlOIIEr0 3HAYCHHUS XUMHHM B SKH3HH O0OLIeCTBa
CYIIECTBEHHO IIOBBICHJIACH POJb XMMHYECKOro oOpa3oBaHMA. B 1uiaHe commanusanuu OHO
ABJISICTCA OJHUM M3 YCJIOBUM (OPMHPOBAHUS HWHTEIUIEKTAa JIMYHOCTHM W TapMOHUYHOIO €€
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XUMHWYCCKUC 3HAHHA HCO6XOI[I/IMBI JJIsA HpI/IO6pCTeHI/I$[
OOILEKYIbTYPHOIO YPOBHS, MO3BOJISIOILETO YBEPEHHO TPYIUTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBATh B MHOT0OOpa3sHON >XHM3HM OOIIecTBa, AT OCO3HAHUS BaXHOCTH PasyMHOTO
OTHOUIEHUS] K CBOEMY 3/10POBBIO U 3[0POBBIO APYTUX, K OKpPY’KarOLIEH MPUPOAHON cpexe, M
TpaMOTHOI'O MOBECACHHUA IIPHU HUCIIOJIb30BAHHUU PA3JIMYHBIX MAaTCPHAIIOB U XUMHUYCCKHUX BCUICCTB B
HIOBCETHEBHOM JKM3HM XHMHUYECKOe 00pa30BaHUE B OCHOBHOM HIKOJE SIBJISETCS 0a30BBIM IO
OTHOUIEHUIO K CHCTEME O0IIEro XUMHUECKOro 00pa3zoBanus. [103ToMy Ha COOTBETCTBYIOILIEM EMY
YPOBHE OHO Peayu3yeT MPUCYILUE OOLIEMY XMMUYECKOMY OOPa30BaHUIO KJIHOUEBBIE LIEHHOCTH,
KOTOpBIE OTPAXKAIOT TOCYIAPCTBEHHBIE, 00IIECTBEHHBIC U MHINBUAYATbHBIEC TOTPEOHOCTH. DTUM
OIIpEJIEIISIETCSl CYIHOCTh OOIIEN cTpaTerud oOyueHHs, BOCIMTAHHUS U Pa3BUTHUA 00yUarOLIUXCs
cpeacTtBaMu  ydyeOHoro mpeamera «Xumus». M3ydyenue mnpeamera: 1) cmocoGcTByeT
(OpMUPOBAHUIO €CTECTBEHHOHAYUHON KapTHHBI MUPA, JOCTHKEHUIO O0IIEH U (HYHKIIMOHAIBHOM
TpaMOTHOCTH, HAa€T BO3MOXHOCTH IJI1 CaMOPAa3BUTHA JIMYHOCTH. 2) BHOCHUT BKJIaa B
(GopMupOBaHHE MBIIUIEHUs M TBOPYECKUX CHOCOOHOCTEHl IMOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOM Y4eOHOH AeSITeTbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIIEA0BATEIbCKUX YMEHUH,
HEOOXOAMMBIX KaK B IOBCEIHEBHOH XM3HU, TaK U B NPO(eCCHOHATBHOM AesTenbHOCTHU; 3)



3HAKOMMUT CO CHELH(PUKON Hay4YHOTO MBIIIJICHHS, 3aKJIabIBACT OCHOBBI LI€JIOCTHOTO B3IJIs/1a Ha
€IMHCTBO TPHUPOABI M UYEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH  HOJPOCTKOB; 4) cnocoOcTByeT  (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOILECHMS K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B SKOJIOTHMUECKOe 00pa30BaHMUE MOIPOCTKOB

Ha3zBannsble HanpaBiieHus: B 00yUYeHUH XUMHUH 00€CTIEYMBAIOTCS CTICHU(BUKON COAEepIKAHUS
IpeaMeTa, KOTOPBIA SBJISETCS MEeJarorn4ecky aJalnTHPOBAaHHBIM OTpakeHUEM 0a30BOM HAayKu
XUMUHU Ha OIpenenEHHOM JTane €€ pasBUTHs. Kypc XMMUM OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA
OCBOCHME 00YYarOIMMHICSI OCHOB HEOPIaHWYECKON XUMHUM U HEKOTOPBIX OHATHH U CBeICHUH 00
OTJENBHBIX 00BEKTaX Opranndyeckoil xumuu. CTpyKTypa colepKaHus rnpeaMeTa chopMHpOBaHa
Ha OCHOBE CHCTEMHOIO INOAXOAa K ero mizydeHuro. CopepkaHHMe CKIaIbIBACTCS U3 CHCTEMBI
HNOHITUNA O XMMUUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI IIOHATUI 0 XUMUUecKo peakuuu. O0e
9TH CUCTEMBI CTPYKTYPHO OpPTraHU30BaHBbI 110 IIPUHIIMITY [T0CJIE0BATEILHOIO PA3BUTHUS 3HAHUI Ha
OCHOBE TE€OPETHYECKHUX IPEACTABICHUM PAa3HOrO YPOBHSA: aTOMHO-MOJIEKYJISIPHOIO Y4YEHMS Kak
OCHOBBI BCET0 €CTECTBO3HAHMs, YPOBHA mnepuoaudeckoro 3zaxkona JI. WM. MenpeneeBa kak
OCHOBHOT'O 3aKOHAa XMMHH, YUEHHsI O CTPOECHUM aTOMa U XMMHUYECKOH CBSI3U, IIPEJICTaBICHUNA 00
JNEKTPOJIMTUYECKOM  ITUCCOLIMALMM  BEUIECTB B pacTBOpax. TeopeTnyeckue  3HaHUA
paccMaTpuBarOTCS Ha OCHOBE SMITMPUYECKH [TOJIyYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS
IOCJIEI0BATEIbHO OT OJHOTO YPOBHS K JIpYrOMYy, BBIIOJHASA (QYHKIMH OOBSICHEHHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS M BO3MOXHOCTEM IIPAaKTUYECKOrO0 INPUMEHEHUS U
NOJY4YeHHUs M3y4yaeMbIX BeIIEeCTB Takas oOpraHu3alus CcoJepXaHHUd Kypca CHOCOOCTBYET
IIPEACTABICHUI0 XUMUYECKON COCTABIIIIONIEH HAyYHON KApTUHBI MUpPA B JIOTMKE €€ CHCTEMHOU
npuposl. TeM cambiM oOecredrBaeTcsi BO3MOXKHOCTb JJIsi (JOPMHUPOBAHUS Yy OOydaromuxcs
LIEHHOCTHOTO OTHOWLICHUS K HAyYHOMY 3HAHHUIO M METOJaM IIO3HAaHMs B Hayke. BaxxHO Takke
3aMETUTh, YTO OCBOEHHE COACPKAHMs Kypca IPOMCXOAMT C IPHUBJICUCHHEM 3HAHWM M3 paHee
U3YYEHHBIX KypcoB: «Okpyxkatouiuii Mmup», «buonorus. 5—7 knacces» u «dusuka. 7 Kiacey.

JlanHas oOpa3oBaresbHas IporpaMMa 00ecreurBaeT yCBOGHUE yUaIllMMUCS BaKHEUIINX
XUMHYECKMX 3aKOHOB, TEOPUH M MOHATUH; (OpPMUPYET MpPENCTaBICHHE O POJIM XHUMUHU B
OKpY’arollleM MHUpE U KU3HU 4esloBeka. [Ipy 3TOM OCHOBHOE BHUMAHUE YIENSAETCS CYLIHOCTH
XUMHUYECKMX peakuuid U MeToJaM HuX ocyiiecTBieHus. OJHMM M3 OCHOBHBIX IPHHIIMIIOB
IIOCTPOECHHS IPOrPaMMBbl SBJIETCS NPUHLUII JIOCTYITHOCTH. OKCIIEPUMEHTAIIBHBIE JaHHBIE,
MIOJIyYEHHBIE YYAIIUMHKCS MPH BBITOJIHEHUM KOJWYECTBEHHBIX OIBITOB, IMO3BOJIIOT YYalIUMCS
CaMOCTOATENIBHO JI€JaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTU. IloaXoabl, 3aJI0KEHHBIE B
COJIepKaHNE MPOTrPaMMBbl Kypca, CO3Jal0T HEOOXOIMMBIE YCIIOBHS JUIsl CUCTEMHOIO YCBOEHUS
YUaIIMMHUCSl OCHOB HayKH, /Uil oOecreueHHs] pa3BUBAIOLIETO U BOCIIUTHIBAIOLIETO BO3/IEHCTBHS
o0ydeHHs Ha JUYHOCTh yyamierocs. @opmupyemble 3HAHUS JOJIKHBI CTaThb OCHOBOM CHCTEMBbI
yOexIeHUH MIKOJIbHHUKA, IEHTPAJIBHBIM SAPOM €r0 HayYHOTO0 MUPOBO33PEHUS.

Lean 1 0c00eHHOCTH U3YYECHHUSA Y4eOHOI0 NpeaMeTa

K HampaBieHHIo NepBOCTENEHHONW 3HAUYMMOCTH MpPU pean3alud 00pa30BaTENbHBIX
byHKui mpenMera « XUMUs» TPAIUIIMOHHO OTHOCST ()OPMHUPOBAHHUE 3HAHUI OCHOB XHUMUYECKOM
HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOH AeITEIbHOCTH YeloBeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada IpeAMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XMMHMUYECKHX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKu, 3HAaHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIIECTB M XMMHUYECKHX peakiuil, a Takxke B (OpMUPOBAHUH U
pPa3sBUTHHM YMEHHH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOIIIOJEHUEM U
IPOBEJEHUEM XUMUYECKOIO SKCIEPHUMEHTa, COOIIOACHUEM MIPaBUil OE30MaCHOrO OOpAIIEHUs C
BElIeCTBAaMH B MOBCEIHEBHOM >ku3HU. Hapsay ¢ 3TUM Lenu u3yueHus mpeaMera B IMporpaMme
YTOUYHEHBI U CKOPPEKTUPOBAHBI C YUYETOM HOBBIX INPUOPUTETOB B CUCTEME OCHOBHOT'O OOIIEro
oOpazoBanus. Cerofnsi B 00pa30BaHUU 0CO00 3HAYMMON MPU3HAETCS HATIPABICHHOCTh O0yUYEHUs
Ha pa3BUTHE U CaMOpa3BUTHE JMYHOCTH, (OPMHUpPOBAHUE €€ MHTEIUIEKTa U OOIIEH KYJbTYpBI.



OOyueHre YMEHHIO YYUTHCS U MPOAOIDKATH CBOE 00pa3oBaHUE CaMOCTOSATEIbHO CTaHOBUTCS
OJTHOW M3 BaKHEHIINX (DYyHKIMIA yu4eOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM NpU M3yYeHHH IIpeaMeTa B OCHOBHOM IIKOJIE TOMHHUPYIOIIEE 3HAaUCHUE
IPUOOPETHN TaKUE LIETH, KaK:

* opMHUpOBaHUE MHTEIUIEKTYaIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHATUIO DEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOUINMCS YCIOBUSAM KU3HU;

* HaIllpaBJICHHOCTb OOYYEHHMs Ha CUCTEMaTHYeCKOe MpUOOILIECHUE YYalluXcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAyYHBIM  METOJaM  IO3HaHUS,
(GOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH,

» o0ecrieueHUE YCIOBUHM, CHOCOOCTBYIOLIUMX NPUOOPETEHHUIO OOYYaIOIUMUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KJIHOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

* (opMupoBaHHE YMEHHI OOBSICHATh W OLEHHUBATH SIBICHUS OKPYXKAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUU U ONBITA, IOTYYCHHBIX PU U3yUYECHUU XUMUU;

* popmupoBanue y o0yyaromuxcsi TyMaHUCTUYECKHX OTHOIICHUN, TOHUMAaHUS IEHHOCTH
XUMHUYECKHX 3HAHWM i1 BBIPAOOTKU SKOJOTHYECKH IeIecOo00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHOMN
Cpelbl;

* pPa3BUTHE MOTHBALIMHU K O0YUYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ WISl U HAMPABJIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHE
B cucreme oOmero oOpazoBaHusi «XHUMHS» IpPU3HAHA O00S3aTENbHBIM Y4€OHBIM
IpeJMETOM, KOTOPBI BXOIUT B COCTaB IHpenMeTHoW obnactn «EcTrecTBeHHO-HaydHBIE
npeametsl». Ha e€ m3yuyenne orBeneHo 68 yueOHbIX yacoB — 1o 1 1 B Hezmenro B 8 u 9 kitaccax
COOTBETCTBEHHO.

Coneprxkanue 00pa3oBaHus 0 rogaM 00y4eHust

[IpakTnueckass yacTb y4eOHOro CcoOAEp:KaHMS IMpelMeTa YCWIEHa MaTepuaIbHO-
TEeXHUYecKoi 0a3oil nenTpa «Touka pocTay, HCHOAB3YEMOTO JUISl pealn3aliii 00pa3oBaTeIbHbIX
IpOrpaMM B paMKax MpernojaBaHusl XUMUU.

8 KllACC

Beseoenue

Urto uzyuaet xumus. [IpocTsie u cinoxubie BemniecTBa. CBONWCTBA BEIIECTB. XUMHUYECKUN
aseMeHT. DOopMBI CylIECTBOBAHUS XMMUYECKOIO IEMEHTA. XMMUYECKHUE SBICHUS, UX OTINYHE
oT (pusmueckux sBiaeHUH. J[OCTMXKEHMS XMMHMM W MX IpaBWIbHOE HCIOJIb30BaHME. McTopus
BO3HHUKHOBEHUS M Pa3BUTHUS XUMHUH. POJIb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHUM XUMHUYECKON
Hayku. OCHOBHbIE 3aKOHBI XUMUHU. OOIIee 3HAKOMCTBO CO CTPYKTYPOM MEPUOINIECKON TaOIUIBL:
nepuosel M rpynmel. Tabmuna .M. MenneneeBa kak clipaBOYHOE MocoOue Ui MOIydeHUs
CBEJICHUM O XMMHUYECKUX 3jeMeHTax. O003HaueHne XMMHUECKUX J1eMeHTOB. [Ipoucxoxnenue
Ha3BaHUM XMMHYECKUX 5JeMeHTOB. Tabmuua MeHzeneeBa Kak CHpaBOYHOE IOCOOME s
MOJTyYEHUsI CBEICHUM 0 XUMHUECKHX dJIeMeHTaX. Xumuueckas popmyia, uHIEKC, Ko3)PUIHMEHT:
3anmucd M ureHue Qopmysn. Macca aroMoB U MoJekyl. OTHOCHTENbHas aTOMHAas Macca.
OtHocuTenbHAs MOJIEKYJIsIpHass Macca. Pacder MaccoBOM JOIM XMMHYECKOrO 3JIEMEHTa IO
dbopMyIie BeliecTBa.

Amombl Xumuueckux 371eMeHmos

JlokaszarenbcTBa CIOXKHOCTH CTpoeHus aTtoMoB. OmbiThl Pesepdopma. Ilnmanerapnas
MOJIEJIb CTPOEHUS ATOMOB. XapaKTepUCTHKA HyKJIOHOB. B3auMOCBS3b NOHATUI: IPOTOH, HEUTPOH,
MaccoBoe 4uciao. COBpEMEHHOE ONPEACIECHUE TOHATUS «XUMUYECKUH 31eMeHT». M3MeHeHus,
MPOUCXOSIINE C YUCIOM MPOTOHOB, AJIEKTPOHOB U HEUTPOHOB B COCTaBE aTOMOB XMMMUYECKUX



37eMeHTOB. M30Tombl, Kak pa3HOBUAHOCTH aTOMOB OJHOIO JJEMEHTa. XapaKTepUCTHKa
351eKTpOHOB. CTpOEHHE NEKTPOHHBIX 000JI0UYEK aTOMOB 3JIeMEHTOB. [IoHATHE O 3aBEepIIEHHOM U
HE3aBEPUICHHOM 3JIEKTPOHHBIX (PHEPreTHYEeCKHX) YpPOBHAX. PacrosnoxeHue 3JI€KTPOHOB Ha
OPHEPreTUUECKUX YPOBHSAX, AaTOMbl METAVIOB U HEMeTauioB. VOHBI NOJIOKUTEIbHBIE U
orpunarensuele. [Tonartue mona. MoHbl, 00pa3oBaHHbIE aTOMaMH METANIOB M HEMETAJIJIOB.
[Tonstue 006 MOHHON CBSI3U, CXEMBI 00pa30BaHMS MOHHBIX coenuHeHHd. CxeMbl 0Opa3oBaHUs
MOJIEKYJI. DJIEKTPOHHBIE U CTPYKTYypHble (Qopmyiibl. KoBajgeHTHas mnosisipHas M HeENoJspHas
xumudeckne cBs3u. Cxembl oOpaszoBanus Mmoiekyn coemamnenuit (HCI, H2O, NHsz u nap.).
OJNEeKTpOHHbIE U CTPYKTypHble (GopMyibl. Cxembl 00pa3oBaHMs [BYXaTOMHBIX MOJIEKYJI
BOJIOPOJIA, XJIOpa, CEephbl, a30Ta W Ap. DJIEKTPOHHBIE M CTPYKTypHBIE (opmyisl. KpaTtHocTh
XUMHYecKkol cBs3u. [loHsaTHEe 0 MeTayuMyeckod cBsi3u. EnquHas npupoaa XMMHUYECKOH CBSI3H.
[Tonsatue 006 arom-uonax. IloHstue 00 00OOIIECTBICHHBIX OSJEKTPOHAX. BrInonHeHHe
yIpaXHEHUH, HOArO0TOBKA K KOHTPOJIbHOI padorTe.

Ilpocmuie ¢euyecmea

XapakTepuCcTHKa MOJ0XKEHUS 3JIEMEHTOB-METAJIIOB W HemeraiwioB B [lepuoanueckoit
cucreme. CtpoeHue ux aromoB. DU3MUECKHE CBOMCTBA METAUIOB U HEMETAUIOB — IIPOCTHIX
BelecTB. Pacuer oTHOCUTENBHOIN MOJIEKYIIPHOM Macchl (IIOBTOpeHKE). AJITIOTPOIHS Ha IpUMepe
onoBa, (ocdopa, xkucmopona u yraepona. KonnyectBo BemecTBa U €IUHUIIBI €0 W3MEPECHUS:
MOJIb, MUJJIUMOJIb, KUJIOMOJIb. [locTosiHHas ABoraapo. Pacuer MoKy IsIpHBIX Macc BEIIECTB IO
UX XUMHUYECKHM QopmyiaaM. MuWuMMOispHas W KWIOMOJSpHas Macchl. BblnonHeHue
YOPaKHEHUH C MCIIOJIb30BAaHUEM IMOHATUN «IIOCTOSTHHAsE ABOIaJpo», «KOJMYECTBO BELIECTBAY,
«Macca», «MojspHas Maccay. O0o0mieHue M 3akperieHue 3HaHuil 1mo teme «KommuectBo
BEIIIECTBA», PEIICHUE SKCIEePUMEHTANbHBIX 3a1ady. lloHsATHE O MOJIIpHOM o00beMe Tra30B.
HopmanbHabie ycnoBus. MUIITUMOIISpHBINA U KUJIOMOJISIPHBIN 00beM. BrinosiHeHne ynpakHeHui ¢
UCIIOJIb30BAaHUEM HOHATHH «MOJIIPHBIM 00bEM», «KOJIMYECTBO BEIIECTBA», «MACCA», «MOJSpHAs
macca». OOoOIIeHne U 3aKkperuieHue 3HaHWi Ha TeMy «MOISIpHBII 00BbEeM Tra3oB», peUICHHE
JKCHEpUMEHTAJIbHbIX 3agad. OO0o0leHne M cucreMaTusalus 3HaHuUU. Pemienue 3amau u
YOPaXHEHUM C MCIOJIb30BAaHUEM TIOHATUN «KOJIMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOJIApHBII 00BEM», «ITOCTOSIHHASE ABOT'aJIpO».

Coedunenun xumuueckux 31eMeHmog

ITonatue o crenenu okucineHus. OmnpenesreHUe CTENEHW OKHCICHHMS Mo (opmyiiam
coenuaeHuii. CocraBiienne (HopMmysl OWHAPHBIX COCIWHEHUM, OOIIUi Crocod WX Ha3BaHUM.
Oxcuapl. CocraBienue ux (opmyn U Ha3BaHud. Pacuersl mo ¢gopmynam. CoctaB U Ha3BaHHUSA
OCHOBaHWH, WX Kiaccupukanus. Pacdersr o ¢opmynam ocHoBanuii. [IpencraButenmm: NaOH,
KOH, Ca(OH).. Pacuersi mo ¢opmynam ocHoBanuii. CocTaB M Ha3BaHUs KHCIOT, HX
kiaccudukanus. Pacuerst no popmynam kucinort. [IpeacraBurenu kuciot. Pacyers: no popmynam
kucinoT. CocTtaB u Ha3BaHUA cojeil. PacueTs! mo ¢popmynam coneid. [lpeacraButenu coneit: NaCl,
CaCO0g, Caz(PO4)2. Pacuers o popmynam coseir. [IpoBepounas paboTa Mo OCHOBHBIM Kjlaccam
HEOpraHM4YecKux BeuiecTs. Pacuersl o ¢popmysaaM OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX BEILECTB.
AMdoTepHble U KpuUcCTaJuIMueckue BemiecTBa. Kpucrtamnumueckue pewerku. Ilonarus o
MEXMOJIEKYJIIPHOM B3aUMOJACHCTBUM M MOJIEKYJIIPHONW KpUCTAUIMUECKOHN pemierke. CBoMCTBa
BEIIECTB C 3TUM TUIOM pemeTku. CBOWCTBAa BELIECTB C Pa3sHbIM TUIIOM KPUCTATMUECKHUX
pEIIETOK, HX MPUHAMIEKHOCTh K pasHbIM KiaccaMm COeIMHEHuH. B3auMocBsI3p THUIIOB
KPUCTAITMYECKUX PELIETOK U BUIOB XUMUYECKOU CBsI3U. [IOHSATHS O 4MCTOM BeIecTBE U CMECH,
ux oiinyud. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMeceid. CriocoObl pa3aenenus cMmeceit. [TonsaTus
0 JIOJIM KOMITIOHEHTa cMecHu. BrlunciieHue ee B cMecH U pacdeT Macchl WM 00beMa BEIIECTBA B
cMecH 10 ero goie. Pemenue 3aau v ynpaxHeHUH Ha pacyeT 011 (MaccoBOH MM 00beMHON) U
HaX0XkJIeHre Macchl (00beMa) KOMIIOHEHTa CMecH. BrinoHeHne ynpakHeHU 1 pelieHre 3aau.

H3menenusn, npoucxooaujue c eeujecmeamu

CriocoObl OYMCTKM BEUIECTB, OCHOBaHHblE Ha UX (u3HuUecKUx cBoicTBax. OumcTka
OUTHEBON BOMbI, meperoHka Hedtu. [loHATHE O XMMHYECKHMX SBJICHUSAX, MX OTIMYUE OT
¢uznueckux. I[lpusHaku M ycloOBHS NpPOTEKaHUS XUMHUYECKUX peakuuil. Peakius ropeHus.



KonunuecTBeHHass cTOpoHa XMMHUYECKHUX pEaKUUil B CBET€ y4eHHs 00 aToMax M MOJIEKyJax.
3HaueHHe 3aKOHa coxpaHeHusi macchl BemiectB. Ponbs M.B. JlomonocoBa m JI. JlanbToHa B
OTKPBITUM U YTBEP)KJIECHUM 3aKOHA COXPAHEHMsI Macchl BewecTB. lloHsATHE O XUMHUYECKOM
ypaBHEHHH Kak 00 YCJIOBHOW 3alTUCH XMMHUYECKOH PEaKIMH C MOMOIIbI0 XUMHYECKHX (OPMYIIL.
3HaueHue HHIEKCOB M Kod(dduumentoB. CocTaBieHHE YpaBHEHUH XMMHUYECKUX pEaKLUU.
Pemenne 3agau Ha HaxXOKIEHHE KOJUYECTBA, MAcChl WJIM O00bEMa HPOAYKTa peakUuu IO
KOJIMYECTBY, Macce WM 00beMy MCXOJHOTO BellecTBa. Te e pacyeTsl, HO C HUCIOJIb30BAHUEM
HOHSTUS «JO0JIs» (MCXOJHOE BEIECTBO JAHO B BHUJIE pacTBOpa 3aJaHHOM KOHLIEHTpalMM WU
COJICPKUT OIpeIeNICHHYIO JI0JII0 puMeceil). Perienne skcriepuMeHTanbHbIX 3a/ia4, 3aKpeIuieHne
3HaHUN 1O TeMe «XUMUYecKHe ypaBHEHUs». CyIIHOCTh peakUuil pa3joXKEeHHUs U COCTAaBIICHUE
YpPaBHEHUN peakUui, NpoAeNaHHbIX yuuTenem. [loHATHE O CKOpPOCTHM XMMHMUYECKHX PEaKLHM.
Karanuzatopsl, pepmenTsl. CymHOCTH peakiuii coenuuenus. CocTaBieHUe ypaBHEHUH peaKInid,
npojAenaHHbIXx yuuteneM. CynHOCTh peakiuii 3amenieHus. CocTaBlIeHUE YPaBHEHUN PEakKIvi,
IIPOJICTIAHHBIX YUYHUTENIEM. Ps1 aKTUBHOCTH METaJlIOB, €ro UCIIOIb30BAHKUE NI IPOTHO3UPOBAHUS
BO3MOKHOCTH TIPOTEKAHUS pPEAKUUMH MEeXAy MeTaulaMM M pacTBOpamu KuciorT. Peakuuun
BBITECHEHUS OJIHUX METAJUIOB U3 PaCTBOPOB MX coJiel ApyruMu Metaiamu. CylHOCTb peakuuit
oOMeHna. CocTaBlieHHEe ypaBHEHUN peakluii, IpoAeTaHHbIX yuuTeneM. Peakinyu HelTpanu3aiuu.
VYcioBus TeUeHUs peakuuid MEKIy pacTBOpaMU KHUCJIOT, IIEIOYEH U COJed A0 KOHUA. THIibl
XUMHYECKHX PEaKIUil (10 MPU3HAKY «UYUCIO M COCTaB HMCXOAHBIX BEIIECTB U MPOAYKTOB
peakiuu») Ha MpUMEpPE CBOWCTB BOJBL. Peakiusi paszinoskeHHs — SJEKTposin3 Bonbl. Peakiuu
COCIMHEHUS — B3aUMOJICWCTBHE BOJbl C OKCHMJIAMU METANIOB M HeMmetauioB. [lonsitue
«THIOPOKCUIBDY. Peakumm 3amemieHuss — B3aMMOJEWCTBME BOJbI € IIEJIOYHBIMH U
HIEJIOYHO3EMENbHBIMU  MeTa/ulaMu. Peakuuu oOmeHa (Ha mpuMmepe TuApoiu3a cyibgara
TIOMUHUS U KapOuja xanblus). Pemenue 3anau u ynpaxseHuil. IloaroroBka Kk KOHTpOIbHON
pabore.

Ilpocmeiimue onepayuu c eeuecmeamu (XumuuecKuil nPaKmuKym)

[IpaBuia TexHUKH O€30MACHOCTH MIPH 0OpalleHuu ¢ Ja00paTOPHBIM 000pyI0BaHUEM, TTPU
pabore B kabmHeTe XMMHUH. 3HAKOMCTBO C J1TaOOpaTOpHBIM 00OpyaoBaHueM. Duszndeckue u
XUMUYECKHE PEAKUUU MpU ropeHuu ceun. KayecTBeHHbIN cocTaB mouBbl. Cpea MOYBEHHOIO
pactBopa. Ananu3 Boabl. IIpo3paunocTts Bonbl. [IpH3HAKM XMMHYECKHX PEAaKUUid: BBIIACICHUE
rasa, BbIaJICHHE OCaJKa, U3MEHEeHHE 1iBeTa BeuecTB. KauecTBeHHble peakiuu. [Ipurorosinenue
pacTBopa caxapa U pacueT ero MacCoBOM J0JU B PaCTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena. OxucaumenvHo-
6occmanogumesbHvle peaKyuu

PactBopel. ®usnueckas M XUMUYECKas TEOPUS PACTBOPOB. TENIIOBBIE SBICHHUS IPHU
pacTBOpeHuHU. I'mapaTel M KpHUCTAUIOTHAPATHI, KpUCTAUIM3alMOHHAs Bozaa. HacelmeHHsle,
HEHACBIILICHHBIE, IEPECHIIICHHBIE PAaCTBOPHI. XOPOIIO PAacTBOPUMBIEC, MAJIIOPACTBOPUMBIE U
MPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI. DIEKTPOIUTUYECKAS
Jucconmanus U accouuanusa. MexaHu3m JUCCOLMALMU BEIIECTB C PA3JUYHBIM TUIIOM CBS3H.
Crenenb aneKkTponuTuyeckon nucconnanuu. CuiabHbIe U c1a0ble 3JEeKTPOIUTHI. DIEKTPOIUTHI U
HEIJEKTPOJUThI. MexXaHu3M [UCCOIMAlMU BEIIECTB C PA3MYHBIM TUIOM CBs3U. (CTeneHb
ANIEKTpoNITUYECKON aucconranuy. CuibHble U cradble 31eKTpoiauThl. MoHbl. CBOMCTBa HOHOB.
Knaccudukanus moHOB 10 cocTaBy (IPOCTHIE U CIOXKHBIE), MO 3apsAAy (KaTUOHBI M aHHOHBI), 110
HAJIMYUIO BOJHON 000J0YKU (TUAPOTHUPOBAHUE U HETHJIpOTHUpOBaHHE). OCHOBHBIE MOJOKEHUS
TO/M. Peakuuu B BOAHBIX PacTBOpax 3IEKTPOIUTOB. HeoOpatumble u oOpaTHMble peakivu.
MonekynspHoe W HWOHHOE YpaBHEHHME peakiuii. Peaknuum woHHOro oOmeHa. Peaxiuun
HelTpanu3anuu. Kucnotel. VX kinaccudukamms o pa3nudHbIM Mpu3HakaM. OnpeneneHue KUciaoT
KaK 3JIEKTPOJIUTOB, UX JUccOLManus. BzauMoaeicTBue KUciaoT ¢ METAJUIAMH, YCIIOBUS TEYEHUS
ATUX peaKIui. DIEKTPOXUMHUYECKUHN Psii HANpsDKEHHUs METauioB. B3auMmopeilcTBue KHUCIOT ¢
OKCHJaMU METAJJIOB W OCHOBaHUWSAMM. Peaknuu HeWTpanu3auuu. BzaumMopencTBue KHCIOT €
COJISIMU. 3aluCh ypaBHEHUH peakiuii (MOJEKYISPHBIX U HOHHBIX) C UCMOIB30BaHUEM TaOIHUIIBI
pactBopumMocTu. OnpeieseHre OCHOBaHHUH KakK 3JIEKTPOIUTOB, UX Auccouuanus. Knaccudukanus



OCHOBaHUH I10 pa3IMYHBIM MTPU3HAKaM. B3anmoielicTBe OCHOBaHM ¢ KUCI0TaMH (TIOBTOPEHUE).
BsaumopeiictBue menoueit ¢ comsmu (pabota ¢ Tabiauield pacTBOPUMOCTH) M OKCHUIAMHU
HeMeTaJIoB. PasnoskeHue HepacTBOPUMBIX OcHOBaHUM. COCTaB OKCHAOB, X KIACCH(pHUKALUA.
CBolicTBa KHCIOTHBIX M OCHOBHBIX OKCHJIOB. OmpeneseHue cojiell Kak 3JIEKTPOJIUTOB, HX
muccouunanus. Knaccudukanus coneii. BzaumopeiicTBue coneli ¢ MeTauiaMu, 0COOEHHOCTH 3TUX
peakumii ¥ B3auMojeicTBUE conell ¢ conmsmu (pabota c Tabnuueld pacTBOPUMOCTH).
B3aumopeiicTBue coneit ¢ kucimoTamu W mienodamu (moBTropeHue). [loHATHE O reHeTHYecKon
CBSI3W M TEHETHUYECKUX PsiaX METAJUIOB U HEMETAUIOB. Pa3nuuHble MpU3HAKU KIACCU(PHUKAIIN
XUMHYECKHX peakuuid. OnpeseneHue cTerneHeil OKUCIEHUs 3JIEMEHTOB, 00pa3yIOIIUX BellecTBa
pa3nuuHbIX KiaaccoB. Peakiiuu OBP. Tlonsite 006 okuciuTene U BOCCTAHOBUTEIE, OKHCICHUH U
BOCCTAaHOBJICHUU. PerieHne pacyeTHbIX 3ajad [0 YPAaBHEHMSM, XapaKTEPU3YIOIIMM CBOWCTBA
OCHOBHBIX KJIaCCOB COE€IMHEHUH, U BBIIIOJIHEHUE OCHOBHBIX KJIACCOB COEAMHEHMM ITOTO IJIaHA Ha
FeHETUYECKYI0 CBs3b. [10Ar0TOBKA K KOHTPOJIBHOM padoTe. Torosast KOHTposibHAs paboTa.

9 KJIIACC

Obuaa xapaKkmepucmuka XumMu4eckux 371eMeHmoe

Crpoenue aToma, XapakTep IpOCTOrO BEIIECTBA; CPABHEHUE CBOMCTB MTPOCTOIO BEIIECTBA
CO CBOHCTBAaMHM HPOCTBIX BEIIECTB, OOpPAa30BAaHHBIX COCETHUMHU IO MEPUOJY U MOATPYyIIIE
3JIEMEHTaMU; COCTaB M XapaKTep BBICIIEr0 OKCUIA, TMAPOKCHU/IA; COCTAB JIETYUYEro BOJOPOIHOIO
coenquHeHus (U1 Hemerawia). CpoiicTBa 3nekTponutoB B cBete TOJl. I'eHeTmueckue psabl
MeTtaiia U Hemeraiuia. CamocrtosiTenbHas paboTa ¢ ydamuMucs. 3akperuieHHe marepuana.
[TonsTHE O IEpEXOIHBIX AIIeMeHTax. AM(OTEpHOCTh. ['eHeTHUECKHUI PS/T TEPEXOAHOTO HIIEMEHTA.
[lepunonnueckuii 3akoH u [lepuonnueckas cucrema, ctpoenue aroma. 3uayenue 13 u T1C.

Memanno

XapakTepucTuKa IOJIOKEHUsI DJJIEMEHTOB-METaUIoB B Ilepuonuueckoir cucrteme.
CrpoeHue aToMOB MeTaIoB. MeTalMyeckue KpUCTAIIMYECKHE peleTKu. Meramindyeckas
XUMHUYECKasi CBA3b. XapaKTEePUCTUKA OOIIUX XMMHUYECKUX CBOMCTB METAJJIOB HA OCHOBAaHUU HX
MIOJIOKEHHS B DJIEKTPOXUMHUYECKOM DSy HANPSDKEHUH B CBETE NIPEACTABICHUN 00 OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuusx. CaMOpOoAHbIE METAJUIbl U OCHOBHBIE COCIMHEHHUS METAIJIOB B
npupoge. Baxnenmme pyabl. [loHsaTre 0 MeTaulyprum U €€ pa3HOBHAHOCTAX: MUPO-, TUAPO-,
anekTpomerautyprud. Kopposuss meramnioB. CrnocoObl 3allUThl METaNIOB OT KOPPO3HH.
OcobeHHocT (GU3MYECKUX W XUMHUYECKMX CBOWCTB TICIIOYHBIX METAJJIOB. BakHeimme
COCJMHEHUs WIENOYHBIX METaJIOB: INEJIO0YM, COJIM; MX CBOWMcTBA W mnpuMeHeHue. OOmias
XapaKTepUCTHKAa METAJJIOB BTOPOWM TPYIIbl TJIaBHOW IMOATPYIIBI, OCHOBHbIE (U3UYECKUE U
XMMHUYECKHE CBOICTBA LIEOYHO3EMENbHBIX MeTaJuloB. Baxuelimme coenqunenus Ca u Mg, ux
npuMeHeHue. Poiib Kanplust U MarHus B KUBBIX opranusmax. CTpoeHue aroma, pusndeckue u
xumuueckue cpoiictBa. [lpumenenune amomuHus. COEOUHEHMS] aTOMUHUS — OKCHUABI H
TUAPOKCUIBI, X aM(pOTepHOCTh. BaxkHeluye conu antoMuHus. 3akpeIuieHne U CUCTeMaTH3alus
3HaHUH 10 IJIaBe MepBOi: 00Ias XapaKTepUCTHUKA METAJIIOB, XUMHUECKUE CBOMCTBAa METAIJIOB.
Pemenune »skcrnepuMeHTANBHBIX 3a7ad, pelieHue ypaBHeHud. CTpoeHue aroma Kenesa.
dusnueckue u xumudeckue cBoictaa. [Ipumenenue xenesa. Coenunenus sxenesa |l u xxenesa lll.
I'enernueckue psaapl. KauecTBeHHbIE pEaKIIMK HA HOHBI JKeTe3a.

Ceolicmea memainioe u ux coeOUHeHUN (XUMUYECKUI RPAKMUKYM)

Pemrenne nenoyexk XMMUYECKHUX MPEBpaIleH 0 BapuaHTaM. [loBTOpeHne Ha mpakTuke
XUMHYECKHX CBOMCTB METAJIJIOB. 3aKpEIUICHWE 3HAHWM MO pacloO3HABAHMIO U IOJYYEHUIO
BEIIECTB, 3aKpEIJICHNE 3HAaHUM 110 XUMUYECKUM CBOWCTBAaM BEIIIECTB.

Hememannwt

[Tonoxxenne nemeramioB B [leproauyeckoit cucteme, 0COOEHHOCTH CTPOSHUS X aTOMOB.
Psaner 30. Kpucramnmdeckoe CTpo€HHE HEMETAIIIOB — MPOCTHIX BewecTB. Asutorponus. O30H.
CocraB Bo3nyxa. @usnyeckue cBoiicTBa HeMeTauI0B. OTHOCUTENBHOCTD MOHATHH «METaul» U
«HEMeTauD». XMMUYECKUE CBOMCTBA HEMETAUI0B. OKUCIUTEIbHBIE CBOMCTBA: B3aUMOEHCTBHE C
MeTaJlJIaMH, BOJIOPO/IOM, MEHEE AJIEKTPOOTPHUIATETbHBIMA METAJUIAMU, HEKOTOPBIMH CJIOKHBIMU



BeIlECTBAMH. BoccTaHOBHUTENBHBIE CBOMCTBA HEMETAIIOB B PEAKIUAX C KMCIOPOJAOM, CI0KHBIMU
BELIECTBAMHU-OKUCIUTENAMU. MaKpo3JEMEHTBI U MHUKPO3JIEMEHTHI. POJb MHMKPOAJIEMEHTOB B
YKU3HEJEATEIIbHOCTH PACTEHUIA, )KUBOTHBIX U yenoBeka. Oprannyeckre BeuiecTa: OeinKu, sKUPBL,
yrieBoapl. depmentel. Butamunsl. I'opmonsl. Ilonoxenue B Ilepuonnueckoi cucreme 1. .
MenpneneeBa. CtpoeHue atoMa 1 MOJIeKyJ1bl. PHU3nMUecKue U XMMUYECKHUE CBOMCTBA BOJIOPOJA, Er0
nojy4yeHue u npuMeHeHune. OOmas xapakTepucTuka ranoreHoB. CTpoeHHE aTOMOB TaJIOTEHOB,
creneHn ux okucieHus. CTpoeHHe MOJIEKyJ TalloreHoB. ['alloreHsl — MpOCThIE BEIECTBA.
3aKOHOMEPHOCTH B HM3MEHEHUHM WX XMMHUYECKHX U (PU3UYECKUX CBOMCTB B 3aBUCHMOCTH OT
yYBEJIMUYEHUS MOPAIKOBOIO HOMEpa XMMHUECKoro siemMenTta. Kpatkue csenenus o xyope, Opome,
uone, prope. Ilomyuenue xmopoBoopoaa. XI0poBOIOPOA B MPUPOAE. XIIOPOBOIOPOI U COJISTHAS
KHCJIOTA. XJIOPU/bl, UX NPUMEHEHUE B HAPOAHOM XO3siiicTBe. lloydyeHne rajoreHoB MeToioM
AJIeKTpoJin3a. buonormyeckoe 3Hau€HUE TaJIOTEHOB U UX COeAMHEHUHN. [IprMeHeHne rajioreHos.
Crpoenue aroMa Kuciaopona. AJoTponus KUCIOpoaa. XapaKTEPUCTHKAa XUMHUYECKUX CBOMCTB
Kucnoposia B cBete npezacrasienuii 00 OBP. IIpumenenne kucnopoma. CTpoeHHe aTomMa Cephl.
Annorponus. DU3NYECKHUE CBOMCTBA pOMOMYECKOM cephl. XapaKTEPUCTHKA XUMHYECKHUX CBOHCTB
cepsl B cBeTe npeacrasieHuii 00 OBP. Baxxneiimme coequHeHus cepbl: CEpOBOIOPOI, CYIbPHIBI,
OKCHJIbl, CEpPHHCTAas KUCIIOTA, CYIb(PUTHI; UX CBOMCTBA, MOJyUYeHUE U MpuMeHeHue. PazbaBnennas
U KOHIICHTPUPOBAaHHAsl CEpHas KHCIOTa, €€ CBOMCTBA, IOJIydeHHWE W NIpUMEHeHue. Peaknuun
B3aUMOJICUCTBUSL C cepHOM KucioTo. CtpoeHue atomMoB a3oTa. CTpOoEHHE MOJIEKYJIbl a30Ta.
®dusnueckue M XMMHUUYECKHE CBOMCTBa a3oTa B cBere mnpenacraBieHuit 06 OBP. Crpoenue
MOJIeKyJIbl aMMHaka. PU3NYecKue CBOMCTBA, MONyYeHHEe, COOMpaHue, paclo3HaBaHHe aMMHUaKa.
XUMHYECKHE CBOICTBA aMMHakKa: BOCCTAHOBMUTEIbHbIE M OOpa3oBaHME HMOHA AMMOHMS IIO
JOHOPHO-aKIeNTOpHOMY MexaHu3My. ColM aMMOHHUA: COCTaB, MONy4YeHHE, (PUINYECKUE U
xumuueckue cpoictBa. [IpencraBurenu. [lpumenenue B HapogHOM Xo3dicTBe. OKCHIBI a30Ta.
A30THasi KuClOTa, €€ CBOMCTBa W mnpumeHeHue. Hurtpatel, cenmutpbl. CTpoeHHe aToma.
Annorponusi. CpaBHEHHE CBOWMCTB M MPUMEHEHHE KpacHOro U Oenoro ¢ocdopa. XuMHUYeCcKHe
cBoiictBa (octopa. Oxcun dochopa (V) u opropochopnas kucinora. Conu oprodocopHo
kucnotel. ®ocdop B mpupose. Dochopubie ynodperus. CTpoeHne aToMa yriiepoa. AJTIOTPOITHS,
cBoiicTBa Mo puKanuii — anMasa u rpadura. Ux npumeHenrne. AMOpGHBIN YTIIIepo U ero copTa:
KOKC, Ca)ka, IpeBECHBIN YroJib. AJICOpOIMS U ee IPAKTUYECKOE 3HaUYeHNE. XUMUYECKHE CBOMCTBA
yraepoaa. Okcuasl yriiepoja, UX CBOKCTBA, NoJydyeHue U mnpuMeHeHue. CTpoeHne MOJeKyJl
OKCHJIOB yTJIepoJia. YToJIbHAs KUCIIOTa U €€ coti. Baxkuelie kapOOHAThI: KaJIbIIUT, COA, TOTAIIl
— WX 3HadeHHe U mnpuMmeHeHue. Pacno3HaBaHue kapOoHaroB. Ilepexon kapOoHaTOB B
ruapokapOoHatsl U 00patHO. CtpoeHue atoma. CpaBHEHUE €r0 CBOWCTB CO CBOMCTBAaMHU aToMa
yraepoaa. Kpucrammmdeckuil KpeMHMI, CpaBHEHUE €ro CBOMCTB C yrieponoMm. IIpuponHsie
coenuHeHuss kpemuusi: SiOz, CHIMKATBI M QTOMOCHIMKATHL. Pa3HOBHIHOCTH CTEKJIa, €ro
npoucxoxaenue. [lomyuenne unemenrta. IIpou3BOACTBO M NpUMeHeHHe cTekia, ¢apdopa,
[IEMEHTa. 3aKpeIUIeHHe M CUCTeMaTH3alusl 3HaHUM 10 TeMe: CTPOEHHE aTOMOB HEMETAaJIOB,
KOBaJICHTHAs HEMOJSPHAs XUMHUYECKAs CBsI3b. PellleHne SKCIIepUMEHTANIBHBIX 33/1a4 U YPaBHEHUN
peakiuii. [ToaroroBka Kk KOHTPOJIBHOM padoTe. 3aKperuieHNe U CUCTEMaTH3aIlusl 3HaHUH 110 TEME:
XUMHUYECKHE U (pU3nuecKue CBONCTBA HEMETAJIIOB, XMMUYECKHE PEAKIIMU, KOBAJIEHTHAS MTOJIIpHAs
CBsI3b. PelleHne sKcrepuMeHTaNbHBIX 3a/1a4 U ypaBHeHUM. [1oAroroBka Kk KOHTpOJIbHON padorte.
Pabora Hax ommbkamMu.

Ceoiicmea nememannoe u ux coeouHenuil.

Pemenne skcnepumeHTanbHbIX 3azad no Teme «lloarpynma kucinopona». Pemenue
AKCIEPUMEHTANIBHBIX 3a7a4 o teme «lloarpynmna azora u yriepoja». 3akperieHue 3HaHUM 10
MIOJIy4YEHUIO U PACIIO3HABAHUIO ra30B.

Opzanuueckue eeujecmea

BemectBa opranndeckue u Heopranumdeckue. IIpuunHbl MHOrooOpasus OpraHUYeCKHX
COoeIMHEHUH. BaneHTHOCTh. XMMHUYECKOE CTPOCHHE OPraHUYECKUX COeTMHEHU. MOeKyIspHbIe
U CTPYKTypHBIE (POPMYJIbI OPraHUYECKUX COeTUHEHUH. ['oMoornyeckuil ps npeaenbHbIX y/B.
Pamukanel. M3omepsl 1 n3omepus. Pu3nuecKue M XUMUYECKHE CBOMCTBA. MeTaH M JTaH:



cTpoeHue Moiiekyna. ['opeHne MeraHa u »3TaHa. [IpumeHeHnue meraHa. XUMHYECKOE CTPOCHHE
MOJIEKYJIbI 3TWieHa. JIBoMHas cBA3b. B3ammoxeiictBue stwieHa ¢ Bojou. llomumepusanms
stuneHa. [lonmuatunen u ero 3HayeHnue. IloHsATHE O IpeAeNbHBIX OJHOATOMHBIX CHUPTax Ha
IIpUMepe METAHOJIA U ATaHoJa. TpexaTOMHbIN CIUPT raunepruH. OKHUCIEHHE STUIIOBOTO CIMpTa B
yKcycHbIH anbaerua. [lonstue 06 anpaerngax. OkucineHue anbaeruia B Kuciaoty. OJTHOOCHOBHBIE
Henpe/ebHbIe KapOOHOBBIE KHUCIOTHI Ha TpUMEpe YKCYCHOH Kuciotel. Ee cBoiictBa u
npuMmenenrue. CteapuHOBas KUCIOTA KaK MPEICTaBUTEINb KUPHBIX KapOOHOBBIX KUCIOT. Peakius
srepudukanmu. llonstne o cioxHbIX 3¢upax. Ilonarue 00 amuHOKHMcHOTax. Peakimu
NOJIMKOHACHCAUU. benku, ux cTpoeHue U Ouonorudeckas poib. llentunnas cBs3p u
nonunentuabl. IlepBuunas crpykrypa OenkoB. buonormueckue ¢ynkumu OenkoB. CBoiicTBa
0eNKoB M KayecTBeHHbIE peakuuu Ha Oenku. [lonstue 06 yrneBomax. ['moxo3a. Ee cBoiicta u
3HaueHue. Kpaxman u unemmonosa. Mx Ouonormueckass poisb. IlonmMmepsl npuponaHble U
CUHTeTHYeCKHe. Peaknuu nonumepusalvd W NOJUMKOHJeHcauuu. llnmactmaccsl M BOJIOKHA.
3aKkperieHue U cucTeMaTu3alys 3HaHui. Perenue skcriepuMeHTanbHbIX 3a1ay.

3axkpennieHue

O06o0mieHne, 3aKperieHne W CUCTeMaTH3allisl 3HAaHMU MO Kypcy XuMuu 9 Kiacca.
[ToBropenne mnpoiaeHHbix TeM: I[lepuoamueckuii 3axkoH u llepuoguueckas cucrema, BHUABI
XUMHUYECKHMX CBA3EM M TUIBI KPUCTAIUIMUECKUX PELIETOK, TUIIbI XUMUYECKUX PEaKLUH, KIIACChl
XUMUYECKHUX COeTMHEHM. Pellenne skcnepuMeHTalIbHbIX 3a/1a4, PEIICHUE YPAaBHEHUI peakuil.

Mescnpeomemmnoie ceaszu

Peanuzanus MexnpeaIMETHBIX CBA3€M Ipu H3yuyeHMM xXuMuUM B 8 u 9 Kkiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIB30BaHUE KaK OONIMX E€CTECTBEHHO-HAYyYHBIX IOHATHH, TaK |
HOHHTI/Iﬁ, ABJIAOINUXCS CUCTEMHBIMU JJIsI OTACJIBHBIX MPECAMETOB €CTCCTBCHHO-HAYYHOI'0O MKJIa
OO0ue ecTecTBEHHO-HAy4yHblE TOHATHS: HayuHbId (DakT, I'MIloTe3a, 3aKOH, TEOpHs, aHaJIu3,
CHHTE3, KJIaCCI/I(l)I/IKaIII/Iﬂ, MNEPpUOANYIHOCTD, Ha6JHOIICHI/Ie, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpEeHNE, MOJIETIb, SIBICHHE, TAPHUKOBBIH 2P deKT, TeXHoIorus, MaTepransl Ousuka: marepus,
aToM, DJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUI
3aps], MPOBOJHUKH, IONYIPOBOJHUKH, IUDIEKTPHKH, (POTOIIEMEHT, MHAMKATODP, BEIIECTBO,
TENO0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPHUMOCTH, KPUCTAJUTHYECKAsT
pemérka, CIuIaBbl, (pU3MUECKUE BETUYMHBI, €AMHUIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
maHeTel, 3BE3abI, Comuie. buonorusi: ¢doTocuHTe3, nbIxaHwe, Ouocdepa, IKOCHUCTEMA,
MHUHEpaJIbHble  YAOOpEHMs, MHKPOAJIEMEHThl, MaKpO3JIEMEHThl, IUTAaTeJIbHbIE BEIIECTBA
['eorpadusi: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKONAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

Iliianupyembie pe3yJIbTaThl OCBOCHHUS Y4e0OHOI0 NpeaMeTa

Juunocmnvie pesynomamur  Obyuarowuiica  nOJaAyuUmM  603MONCHOCHL 0.1
dopmuposanua credyrowux ruunocmuvix YY/I:

. ofpeielieHne MOTHBALIMU U3yUYeHUsl yueOHOro MaTepHuarna;

. OIICHMBAHHME YCBaMBaeMOro y4eOHOro MaTepuaja, HUCXOJs U3 COLUAIbHBIX U
JMYHOCTHBIX LIEHHOCTEH;

. MOBBILIEHHE CBOET0 00Pa30BaTEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3yUEHUIO
OCHOBHBIX HCTOPUYECKHX COOBITHI, CBI3aHHBIX C PA3BUTHEM XMMHHU U OOIIECTBA;

. 3HAaHHE IIPABUJI IOBEJICHUS B UPE3BBIYAMHBIX CUTYAIIMSIX;

° OLICHMBAaHUE COLIMAIbHOM 3HAUNMOCTHU HpO(I)CCCPIﬁ, CBA3aHHBIX C XHMHeﬁ;



. BJIAJICHUE MpaBWIaMU 0€30MacHOro OOpallleHus] ¢ XMMHUYECKHMMH BEIECTBAMU U
000pyI0BaHUEM, MTPOSBICHUE 3KOJIOTMYECKON KYIbTYPHI .

Memanpeomemmuoie pezyiomamnol

PeryasituBHbie

Obyyarowuiica noxyyum 603MONCHOCHb Olisl (POPMUPOBAHUSL CEOVIOUUX Pe2YTIAMUBHBIX
YVI:

. LesenojgaraHie, BKJIOYas IIOCTAHOBKY HOBBIX  Lieled, mpeoOpa3oBaHuUe
IIPaKTUYECKOMN 3a]1a4M B ITI03HABATEIILHYIO, CAMOCTOSTEIIbHBIA aHAIU3 YCIOBUHI TOCTUKECHUS LIEIIN
Ha OCHOBE Y4€Ta BbIJICJICHHBIX YUUTEIEM OPUEHTHPOB JEHCTBUS B HOBOM yU€OHOM MaTepuae;

. IUTAHUPOBAHKE MYTH JIOCTUKCHUS TICIICH;

. YCTaHOBJICHHE IIEJIEBBIX MPHOPUTETOB, BBIACICHHUE ATbTEPHATUBHBIX CIIOCOOOB
JOCTHKEHUS TIeJT U BBIOOP Hanbouiee 3phEeKTUBHOTO CI0c00a;

. YMEHHUE CaMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABJISITh UM;

. YMEHHUE MPUHUMATH PEIICHUS B POOJIEMHON CUTYAIIUH;

. NOCTAaHOBKA Yy4YeOHBIX 3aJla4, COCTABICHHE IUIaHA U IOCJICAOBATEILHOCTH
JIEUCTBHIA;

. opranu3zais pabodero Mecra npy BBIIIOJTHECHUH XUMUYECKOTO IKCIIEPUMEHTA;

. POTHO3UPOBAHKUE PE3yJIbTATOB O0yUYCHHMsI, OIICHUBAHHWE YCBOCHHOI'O MaTepHalia,

OLIEHKa KauyecTBa U ypOBHS IOJYYEHHBIX 3HAHUM, KOPpEKLUs IUlaHa U criocoda JAEHCTBHS MpU
HeoOxonumocTH. [loznaBarenbHble OOyUYaIOMIMKACSA TOTYYUT BO3MOXKHOCTD ISl (POPMHUPOBAHUS
CIEAYIOLIMX [T03HaBaTeNbHbIX Y'Y /I:

. TIOWCK ¥ BBIZICIICHUE HHPOPMAIIWH;

. aHaJIM3 ycIOBUI U TpeOoBaHUU 3a1ayu, BIOOp, COMOCTaBICHHE U 0OOCHOBAHHE
crioco0a perieHus 3aa4Hu;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB PEIICHMS 3aJladyd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUM;

. BBI/IBIDKEHUE M 000CHOBaHHUE TUIIOTE3bI, BBIOOP Criocoba e€ mpoBepKH;

. CaMOCTOSITENIFHOE CO3[aHHE AITOPUTMA JIEATEIBHOCTH MPHU PEHICHUH MPoOiieM
TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTePH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOWCTBAM;

. OTIHMCHIBAHUE CBOMCTB: TBEP/BIX, KHUIKHX, TA3000pa3HbIX BEIIECTB, BBIICICHUE UX
CYIIECTBEHHBIX MPU3HAKOB;

. n300pakeHre cOCTaBa MPOCTEHUIINX BEIIECTB C TOMOIIbI0 XUMHUECKUX (HOPMYIT U
CYIIHOCTH XUMHYECKHUX PEAKIIHA C TTOMOIIbI0 XUMHUICCKUX YPABHCHHIA,

. MpoBeJIcHNE HAOMIOACHUI, OTTMCAaHUE TIPU3HAKOB U YCIOBUH TEUEHUS XUMUYECKUX

peaKknuii, BRITOJHEHUE XHMMHYECKOTO IKCIIEPUMEHTA, BBIBOIBI HA OCHOBE aHAIH3a HAOJIOICHUH 3a
DKCIIEPUMEHTOM, pEIIeHHe 3a7ad, TMOJy4YeHHe XHUMHYECKOH HHPOpMAIMH W3 Pa3IHuHBIX
HUCTOYHUKOB;

. yYMEHHE OpPTaHU30BBIBATh UCCIIEIOBAHHUE C IETbI0 POBEPKHU TUTIOTE3;

. YMEHHE JIeIaTh YMO3AKTFOUeHUS (MHAYKTUBHOE ¥ 110 aHAJIOTHH ) M BBIBOJIBI;

. yMeHHEe OOBEKTUBHO OLIEHWBATh WH(OPMALMIO O BEIIECTBAX M XUMHUYECKUX
mporeccax, KpUTHIESCKH OTHOCUTRCS K TICEBIOHAYYHON HH(DOpMAIIHH.

Kommynukamuenuie

Obyuarowutics  noayyum  803MONCHOCMb — O1  (popmuposanus  Cleoyiouux
KoMmyHuxamusnvix YV/I:

® IMOJIHOC W TOYHOE€ BBIPAXKCHHUE CBOUX MBICJIEH B COOTBETCTBHH C 3agadyaMu Hu
YCIIOBUSAMU KOMMYHHUKAIUU;
® AZICKBATHOC HCIIOJIB30BaHHWEC PCUYCBBIX CPCACTB JId Yy4dacTUuA B JUCKYCCHUU H

ApryMCcHTaluu CBOEH Mo3nnuu, yMCHHUEC NPCACTABIATH KOHKPETHOC COACPIKAHUC C COO6H.I€HI/IGM



€ro B MMCbMEHHOU U YCTHOM (hopme, orpeiesieHne Crioco00B B3aUMOICHCTBHSI, COTPYTHUUECTBO
B TIOMCKE ¥ cOope nHpopMaluu;

. olpesielIeHne CI0cOO0B B3aUMOJEHCTBUSA, COTPYJHHUYECTBO B IOHMCKE U cOope
uHpOpMaLUK, y4acTHEe B JHaliore, IUIAHWPOBAaHHE OOLIMX CIOCO0OB palOThI, MPOSBICHUE
YBXXUTEJIBHOIO OTHOILEHUS K APYTUM y4alluMCs;

. ONMCAHUE COJACPAHMS BBINOJIHAEMBIX IEMCTBUI C LEIbI0 OPUEHTUPOBKH B
IIPEIMETHO-IIPAKTUYECKOHN NEATEIbHOCTH;

. YMEHMS YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALUU Pa3INYHBIX
NO3ULUHI B COTPYAHUYECTBE;

. dopmynaupoBaTh COOCTBEHHOE MHEHHE M TO3MIHUIO, apryMEHTHPOBAaTh H
KOOPJMHUPOBaTh €€ C MO3ULMSIMU MNApTHEPOB B COTPYJHHUYECTBE IPU BBIPAOOTKE OOILEro
pELIEHUs] B COBMECTHOM IE€ATEIbHOCTH;

. OCYLIECTBIIAATh  B3aMMHBIA KOHTPOJIb M  OKa3plBaTb B  COTPYJHUYECTBE
HEO0OXOAMMYIO B3aMOIIOMOIIIb;

. IUTaHUPOBaTh OOIIME CIIOCOObI PabOThI; OCYILECTBIIATH KOHTPOJIb, KOPPEKLHUIO,
OLICHKY JIeHCTBHI mapTHEPA, yMETh YOSKIaTh;

. UCIIOJIb30BaTh aJIeKBaTHbIE SI3bIKOBBIE CPEJCTBA JJIs1 OTOOpPa)KEHUSI CBOMX YYBCTB,
MBbICJIEH, MOTUBOB U MOTpeOHOCTEN; 0TOOpaxarh B peun (onucaHue, 0ObSICHEHUE) COJEpKaHUE
COBEpILIAEMbIX JEHCTBUH, Kak B (opMe I'pOMKON COLMAIM3UPOBAHHOW peuH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBAaThb KOMMYHUKATHBHYIO KOMIIETEHLMIO, HCIIOJIB3Yys CpPEACTBA YCTHOM M
NUCbMEHHOW KOMMYHHMKAllMM @pU paboTe ¢ TEeKCTaMu Y4yeOHMKAa U JOIOJIHUTEIbHON
JUTEPATypOi, CHPaBOUYHBIMU TaOJIMIIAaMH, MPOSABIATH FOTOBHOCTh K YBAXKCHMIO MHOM TOUYKU
3peHus Ipu 00CYKJIEHUU Pe3yIbTATOB BbINOJIHEHHON pabOThI.

Ilpeomemuvimu pezynomamamu uzyuenusn npeomema «Xumua» ¢ 8 Knacce A6aa0mca
cneoyrowue ymeHus:

1. B nosuasamenvhoui cghepe:

v/ JaBaThb OIpEJIE/ICHNs N3YUYECHHBIX TOHATHI: BEIIECTBO (XMMHUYECKUI 2JIEMEHT, aTOM, HOH,
MOJIEKYJ1a, KpUCTaNIMYeCcKasi pEIeTKa, BELIECTBO, IMPOCTbIE U CJOXKHBIE BEIECTBA,
XUMHYecKast (opMyJia, OTHOCUTENIbHAS aTOMHAas Macca, OTHOCUTENbHAs MOJIEKYJIspHast
Macca, BaJ€HTHOCTb, OKCH/IbI, KMCJIOTbI, OCHOBAaHUS, COJIH, aM(POTEPHOCTh, UHIUKATOP,
NEepUOJIMYECKUN 3aKOH, MepHOoAMYecKas CUCTeMa, Mepuoandeckas TaOluia, W30TOIBI,
XUMHYECKAsI CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, JIEKTPOJINT);

v XuMuueckas peakius (XHMHYECKOE YypaBHEHHE, TCHETHYEeCKas CBsA3b, OKHUCIICHHE,
BOCCTAHOBJIEHHE, JIEKTPOJIUTUYECKAs IUCCOLMAIINS, CKOPOCTh XUMUYECKON PEaKIUN);

v/ ONHCHIBATH JIEMOHCTPAIIMOHHBIE W CAMOCTOSTEIBHO IPOBEICHHBIE OSKCIIEPHMEHTHI,
UCIIOJIB3YS JJIsl 3TOTO €CTECTBEHHBIN (PYCCKHIA, POJHON) S3bIK U SI3bIK XUMUU;

v/ ONKCHIBATh U Pa3MYaTh W3YUEHHBIC KJIACChl HEOPTAHHUYECKHX COCAUHEHHUH, MPOCTHIC U

CJIOKHBIE BEIIECTBA, XMMHUECKHUE PEAKIINH;

KJIaccu(pUIUpPOBaTh U3yUEHHbIE OOBEKTHI U SIBICHUS;

HaAOJII0/IaTh JIEMOHCTPUPYEMBIE M CAMOCTOSITEJIBHO NPOBOJUMBIE OIBITHI, XUMHUYECKHE

peaKIMH, MPOTEKAIOIINE B IPUPOJE U B OBITY;

v JenaTh BBIBOJBI M YMO3AKIIOYEHHs W3 HAONIONCHUIA, W3YYCHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEH, MMPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILECTB 110 AHAJIOTMHU CO
CBOMCTBAMH U3yYEHHBIX;

v/ CTPYKTYpHUpOBAaTh W3YYEHHBIN MATEPUAT U XMMHUYECKYIO HH(OPMAIIHIO, ONYIECHHYIO U3
JIPYTUX UCTOYHHUKOB;

v/ MOJEIHMpPOBaTh CTPOCHHUE aTOMOB DIIEMEHTOB MEPBOTO — TPETHETO MEPHOIOB (B paMKax
M3Y4YEHHBIX MOJNIOKeHUH Teopun . Pesepdopa), ctpoeHne mpocTedmx MOJIEKyI.

AN

2. B yennocmmo-opuenmayuonnoii cghepe:



v

AQHAIM3UPOBAaTh U OLIGHHWBATH TMOCJIEACTBUS JJIA OKpY’Karouieil cpeabl OBITOBOM U
MIPOU3BOJICTBEHHOU JCSITEIFHOCTH YEIIOBEKA, CBA3aHHOM ¢ MepepaboTKOM BEIIeCTB.

3. B mpyooeoti cghepe:

v

MMpOBOANUTDH XHUMHYCSCKHI SKCIICPUMCHT.

4. B cghepe bezonacrnocmu scuznedesmenbHOCMIL:

v

v

< ASANENRN <

AN

AN

OKa3bIBaTh MEPBYIO MTOMOUIb IPU OTPABJICHUAX, 0KOTAaX U JPYrUX TpaBMax, CBA3aHHBIX
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM;

OMHKCHIBATh CBOMCTBA TBEPIBIX, JKHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIICTSAS WX
CYILIECTBEHHbIE ITPU3HAKH;

XapakTepU30BaTh BEUIECTBA II0 COCTABY, CTPOEHUIO M CBOWCTBaM, YCTAHABIIMBAaTh
MIPUYMHHO-CJIEACTBEHHBIE CBSA3H MEX/y JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX ITOHATHI «aTOM», «MOJIEKYJIa», KXXUMUYECKUN
3JIEMEHT», «IPOCTOE BEUIECTBO», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTH», HCIOJb3YS
3HAaKOBYIO CHCTEMY XUMUU;

M300paxaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (DOPMYIT U CYIIHOCTh
XMMHYECKUX PEAKIUN C MOMOIIBI0 XUMUYECKUX YPABHEHHUI;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl BEIIECTB, a TaKkKe
MAaCCOBYIO JOJIF0O XMMUYECKOI0 3JIEMEHTA B COCAUHEHUSAX U1 OUEHKU UX MPAKTUYECKOMN
3HAYUMOCTH;

CpPaBHMBATH M0 COCTABY OKCHU/IbI, OCHOBAHHSI, KUCIIOTHI, COJIN;

KJIaCCU(UIIUPOBATH OKCHJIBI U OCHOBAHHUS 10 CBOWCTBAM, KUCJIOTHI U COJIH IO COCTaBY;
MOJIb30BATHCS JTA00PATOPHBIM 00OPYIOBAHHEM U XHMHYECKOH TOCY I0H;

MIPOBOJMTH HECIIOKHBIE XUMHUYECKHE OMBITHI U HAOIMIOACHHS 32 U3MEHEHUSMU CBOWCTB
BEIIECTB B MPOIIECCEe X MPEBPAICHHIA; COOII0IaTh MpaBUIa TEXHUKH 0€30aCHOCTH MPH
MPOBEJICHUH HAOIIOICHUN U OIBITOB;

pa3iauyaTh OSKCHEPUMEHTAIBHO KHCIOTBI M WIENOYH, IMOJB3YSCh HWHIMKATOPAMU;
OCO3HaBaThb HEOOXOIMMOCTb COONIOJIEHUS Mep O€30MacHOCTH MpU OOpAllEHUH C
KUCJIOTaMU U IEJI0YAMH.

pacKpsIBaTh CMBICI ITepuoauyeckoro 3akoHa /[. 1. Menneneesa;

OMHUCBHIBATh W  XapaKTEpHU30BaTh TaOIMYHYIO (POpMYy TEPHOIUYECKOW CHUCTEMBI
XUMHYECKUX IJIEMEHTOB;

XapakTEepU30BaTh COCTaB ATOMHBIX SJAEP M PACHpPENENICHHE 4YHUCIIAa DJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX DJIEMEHTOB MaJIbIX NIEPUOAOB MEPUOIUUECKON
CHCTEMBI, a TAKKE KA U KaJIbLUs;

pas3InyaTh BUABI XUMUYECKOW CBA3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYO
HEIOJSIPHYIO U METAJUIMYECKYIO;

u300paxaTh JIEKTPOHHO-UOHHBIE (POPMYIBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKUMH
CBSI3SIMU PA3HOTO BHJIA;

BBIABJISITH 3aBUCUMOCTbh CBOWMCTB BELIECTB OT CTPOEHUS UX KPUCTAJUIMYECKUX PELIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAUTMYECKHUX;

XapakTepU30BaTh XUMUYECKUE JJIEMEHTHl U UX COCIAMHEHHs Ha OCHOBE IIOJIOKECHUS
AJIEMEHTOB B TIEPUOIMYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHHUS UX aTOMOB;
XapaKTepPU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHUE MEPUOAUYECKOrO 3aKOHA U
MEePUOINYECKON CUCTEMBI XUMUYEeCKUX deMeHToB J[. Y. MenpeneeBa; ¢ 0ObSICHATH CyTh
XUMHUYECKHUX TIPOIECCOB U UX MPUHIMITUATHEHOE OTIUYHE OT PU3UIECKUX;

Ha3bIBaTh MPHU3HAKU U YCIOBUS MPOTEKAHU XUMUYECKUX PEAKIUN;

YCTaHABJIUBATh MPUHAUIEKHOCTh XUMUUYECKOM PEAKIMH K ONPEACIEHHOMY THILY II0
OJTHOMY U3 KJIacCCU(UKAIIMOHHBIX TPU3HAKOB: 1) MO YHMCITy ¥ COCTaBY MCXOJAHBIX BEIIECTB
U TIPOAYKTOB PEAKINH (PEaKIIUU COSAMHEHUS, PA3I0KESHHsI, 3aMEIlIeHUsI 1 0OMeHa); 2) 1Mo
BBIJICJICHUIO  WJIM  TIOTJIONMIEHHWIO  TEIUIOTHI  (peakiuM  DK30TePMHUYECKHE U



AN

ANANRN

SHAOTEPMHUYECKHE); 3) M0 M3MEHEHUIO CTENEeHEeH OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB
(peakuMy OKUCIMTEIHLHO-BOCCTAHOBUTENBHBIC); 4) IO 00paTUMOCTH Tporecca (peakiuu
oOpaTUMbIe 1 HEOOpaTUMBIE);

COCTABJIAITh YPaBHEHHUs JJIEKTPOJIUTHUYECKOM IUCCOLMALMU KHUCIOT, IIEJIOYEeH, COJEH;
MOJIHBIE M COKpalll€HHbIE MOHHBIE YpaBHEHHs peakuuid oOMeHa; YypaBHEHHS
OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;

MIPOTHO3UPOBATh MPOAYKTHI XUMUUYECKUX Peakiuil o GopMmynam/Ha3BaHUSM HUCXOIHBIX
BEIIECTB; OIpPEIeIsITh HMCXOJHBIE BelecTBa Mo (QopMmylam/Ha3BaHUSM IPOTYKTOB
peakuuy;

COCTaBJISITh YPABHEHUSI PEAKIINI, COOTBETCTBYIOIIMX MOCIEAOBATEIILHOCTU («IEMOYKEY)
IIPEBPAILCHNI] HEOPraHUYECKUX BEIIECTB PA3JIMYHbBIX KIACCOB;

BBISIBJIAITH B MPOIECCE IKCIIEPUMEHTA IMPU3HAKHU, CBUICTEIBCTBYIOIIUE O MPOTEKAHUU
XUMUYECKON PEaKLUu;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
ONpENENATh XAPAKTEp Cpelbl BOJIHBIX PACTBOPOB KHCIOT M LIENOYEH MO U3MEHEHUIO
OKpacKH UHJIUKATOPOB;

MIPOBOJIUTh KAaUE€CTBEHHBIE PEAKLIMH, IMOATBEPKIAOIINE HAIUYME B BOJHBIX PacTBOPAX
BEIIIECTB OT/ACIIbHBIX HOHOB

ONpenensaTh NPUHAMICHKHOCTh HEOPraHMYECKHX BEUIECTB K OJHOMY H3 H3YUYEHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
COCTaBIATH (POPMYIIBI BEIIECTB O UX Ha3BAHUSIM;

ONPEIETIATh BAJIGHTHOCTh M CTETICHb OKUCJICHHS 3JIEMEHTOB B BEILIECTBAX;

COCTaBIATh (OPMYIIbI HEOPTraHMYECKHX COCIUHEHHH IO BAJICHTHOCTSM U CTEHCHIM
OKHUCJICHUS AJIEMEHTOB, a TaKXe 3apsijaM MOHOB, YKa3aHHBIM B Ta0JIMIlE PACTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U COJICH;

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUs (PU3UYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BelIeCTB (METAJUIOB M HEMETAIIJIOB) M UX BBICIIUX OKCHIOB, 0OPa30BaHHBIX AJIEMEHTaMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

Ha3bIBaTh OOIIME XMMHUYECKHUE CBOMCTBA, XapaKTepHbIE JIJIsl TPYII OKCHAOB: KUCIOTHBIX,
OCHOBHEIX;

Ha3bIBaTh OOIIME XUMHYECKHE CBONCTBAa, XapaKTepHbIE ISl KaXJIOTO M3 KIACCOB
HEOPraHWYECKUX BEUIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

NPUBOAUTH  IPUMEPHl  peakUWid, MOATBEPXKIAOIIMX  XMMHUYECKHE  CBOICTBa
HEOPraHWYECKUX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

ONpENENATh BELIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

COCTaBISITh OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIA OallaHC (M1 M3YYEHHBIX peakiuil) mo
MIPEIOKEHHBIM CXEMaM PEaKIIHii;

MPOBOAUTH J1a00PaTOPHBIE OMBITHI, TTOJTBEPKIAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

Ilpeomemuvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 9 Knacce agnawomcs

cneoyrouue yMeHus:

v

1. B nosznasamenvHoli cghepe:

JaBaTh OIPEICIICHUS U3YICHHBIX MMOHATHH: BEIIECTBO (XUMUICCKHUIT JIEMEHT, aTOM, FOH,
MOJIEKYJIa, KpHUCTaJNIMdecKasi peIlIeTKa, BEIIECTBO, IMPOCThIE M CIIOXHBIE BEIIECTBA,
XUMHYeckas (opMmyria, OTHOCHUTENIbHAS aTOMHAs Macca, OTHOCHUTENIbHAsS MOJICKYJIIpHas
Macca, BAJICHTHOCTh, OKCHUJIbI, KHCJIOTBI, OCHOBAaHHUS, COJH, aM(pOTEPHOCTh, UHIUKATOP,
MEPHOANYCCKUNA 3aKOH, MEPUOJUYECKasi CHCTEMa, MEepUoJudecKas TaOJHIa, W30TOIIbI,
XUMHYECKasl CBSA3b, DJICKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHHSI, DJICKTPOJIUT);



XMMHYECKass peakuus (XMMHUYECKOE YypaBHEHHE, TI€HETHYeCKas CBA3b, OKMCIIECHHE,
BOCCTAHOBJIEHHE, MIEKTPOJIUTUYECKAS IUCCOLMALINS, CKOPOCTh XUMUYECKONU PEAKIINN);
ONMCHIBATh JEMOHCTPALIMOHHBIE U CAaMOCTOSITEIIBHO IIPOBEJECHHBIE OKCIEPUMEHTHI,
MCIIOJIB3YS AJIS 3TOr0 €CTECTBEHHBIN (PYCCKHM, POJHON) SA3bIK U SI3bIK XUMHUU;

OIMCHIBATh M Pa3IN4aTh U3YYCHHBIE KIACCHI HEOPTaHUYECKUX COCIMHEHUH, MPOCTHIE U
CJIO’KHBIE BELIECTBA, XUMUYECKUE PEAKLINH;

AN

KJ'IaCCI/I(bI/II_II/IpOBaTB HN3YYCHHBIC O00BEKTEI U SABJICHUSA,
Ha6JHOI[aTb JACMOHCTPUPYCMBIC U CAMOCTOATCIIBHO HNPOBOJUMBIC OIIBITHI, XUMHWYCCKUC

peaxiuu, NpoTeKarolIie B IPUPOJIE U B OBITY;

v’ Jenatb BBIBOIBI

U YMO3aKJIIOYCHHS] U3 HAONIOJACHUN,

HU3YYCHHBIX XHUMHYCCKUX

3aKOHOMEPHOCTEH, MPOrHO3UPOBAaTh CBOMCTBA HEM3YUYEHHBIX BELIECTB IO AHAJIOIMH CO
CBOMCTBAMH U3yYEHHBIX;
v’ CTPYKTYpHUpPOBAaTh M3YYEHHBIH Marepral U XUMHUYECKYI0 HH(POPMAIIUIO, TOIyYEHHYIO U3
JIPYTUX UCTOYHUKOB;
v MOJENUpPOBaTh CTPOCHUE aTOMOB JIEMEHTOB TIEPBOTO — TPETHETO MEPUOI0B (B paMKax
M3YYCHHBIX MOJIOKEeHUU Teopun . Pesepdopra), ctpoeHne mpocTeUmx MOJIEKYI.

2. B yennocmuo-opuenmayuonnoii cghepe:
v aHaJIM3UpOBaTh W OLEHHUBATH TOCIEACTBHS JUIS OKPYKAaroOLIeH cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOH JIEATEILHOCTH YeJIOBEKa, CBA3aHHOMU C rmepepaboTKON BEIIECTB.

3. B mpyooeoti cghepe:
v IPOBOJHUTH XUMHUYECKHUI DKCIIEPUMEHT.

4. B cghepe bezonacnocmu scuznedesmenbHOCMIL:
v/ OKa3bIBaTh MEPBYIO HOMOILb IIPH OTPABJIEHHAX, 0)KOTaxX M APYIHX TPABMaXx, CBI3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (34 YACA)

Hazeanue Tema ypoka OcHoenbie 8uovl OeamebH
pazoena ooyuarowuxcs
Beeoenue (1lu) 1.Ilpeomem xumuu. Bewecmsa. IICXO /1. | Cnymanue oObsICHEHUN yuuTens.
Memnoeneesa. 3naxu Xumuyeckux | AHamu3 GOpMyII.
971eMEHMOB. Xumuyeckue @opmynei. | Pemenune TEKCTOBBIX KOJIMYECT]
OmmnocumenvHas amomuas U | KAaUeCTBEHHBIX 3a/1a4.
MONEKYNAPHAS MACCHL. Pabota ¢ Tabnuueit Menaeneesa.
Pabora c kaproukamu. Pabora B mapax.
Pabota B rpymnmax.
Amomuwi 1. OcHosuble cgedenusi 0 CcmMpoeHUuu
Pabota ¢ pa3maTo4HBIM MaTepHaioM.
XUMU4ecKux amomoe. Hzomonl. Cmpoenue C .
JyIIaHue OObSICHEHUN YUUTEIS.
anemenmos (lu) 9/1eKMPOHHBIX obonouex amomos.

H3menenue wucna snekmponos na BIY.
Buowi xumuueckotii cesazu

CamocrosiTenbHas paboTa ¢ yueOHUKOM
Pabota ¢ kapToukamu.

PaGoTa B mapax.

PaboTa B rpynmax.




IIpocmoie
eéewecmea (1 u)

1. Ilpocmwie sewecmea — memannvl u
Hememannol.  Konuuecmeo — sewecmea.
Monsapnuiii 06vem eazos. Pewenue 3a0au .

Pabora ¢ pa3naTouyHbIM MaTEPHUATIOM.
Crnymranve oObsICHEHUH yUUTETIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM
Pemenue 3amau. Ananus hopmyi.
Pemenue TEKCTOBBIX KOJIMYECT!
KaueCTBEHHBIX 3a/1a4.

Coeounenus
XumuuecKux
1emenmos (6 u).

1. Cmenenwv oxucnenus.

Crnyuranue oObsICHEHUH YUUTEIIS.
CamocrosTenpHast paboTa ¢ y4eOHUKOM
Pabora ¢ Tabauieii Menneneesa.
Pabora ¢ kapTouKamu.

2. Baocneriwue Kaaccol
coeounenuti . OcHosanus.

OUHAPHBIX

Pabora ¢ pa3gaTouyHBIM MaTEpHAIOM.
Crnymianue oObsSCHEHUN YUUTEI.
CamocrosiTenbHasi padoTa ¢ Y4eOHUKOM

3. Kucromuwi. Conu.

Crnymianue oObsSCHEHUN YUUTEIS.
CamocrosTenbHas paboTta ¢ yaeOHUKOM
OTbéop W cpaBHEHHE Marepuanga IIo
HCTOYHUKAM.

4. Obobwenue u cucmemamuzayust 3HAHU
00 OCHOBHLIX KIACCAX HEOP2AHUYECKUX
sewecms.

PaboTa ¢ pa3naroyHbiM MaTepuaIoMm.
Pemenue 3agau.
3akpernsieHue 3HaHUil 110 TEME.

5. Kpucmannuueckue pewemku. Yucmoie
sewjecmea u CMecu.

Pabora ¢ pa3gaTouyHBIM MaTEpHAIOM.
Crnymranue oObsSCHEHUN YUUTEIIS.
CamocTrosTenbHas paboTa ¢ y4eOHUKOM

6. Maccosas u obvemHuas oo
Komnonenmoeg cmecu. Pacuemol, cesazannble
C NOHAMUEM KOO0N.

AHanm3 hopMyL.

Pemenue TEKCTOBBIX
KaueCTBEHHBIX 3a/1a4.
Craymanue 0ObsSCHEHUN YUUTEISL.

KOJIHNYCCT]

H3menenus,
npoucxooaujue ¢
eeuecmeamu (6 u).

1. Qusuueckue Aeienus 6  XUMUL.
Xumuyeckue peaxyuu. Xumuueckue
VpasHeHus.

PaboTa ¢ pa3naTo4HbIM MaTepUaJIOM.
Cnymanue oObSICHEHUH yUUTeNs.
CamocTrosTenbHas paboTa ¢ y4eOHUKOM

2. Pacuemul no xumuuecxkum YPABHEHUAM.

Ananuz ¢popmy.

Pemenne TEKCTOBBIX
KaueCTBEHHBIX 3a/1a4.
Craymanue 0ObsSCHEHUN YUUTEIS.

KOJIMYCCT]

3. Peaxyuu
COCOUHECHUA.

PA3NOIHCEHUAL. Peam;uu

Pabota ¢ pa3gaTouyHBIM MaTEpPHAIOM.
Criymanue oObsSCHEHUN YUUTENs.
CamocrosiTenbHas padboTa ¢ yueOHUKOM

4. Peakyuu 3amewenus. Peaxyuu oomena.

PaboTa ¢ pa3naTO4HbIM MaTepUaJIOM.
Cnymanue OObSICHEHUN yUUTENs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM

5. Tunel xumuueckux peakyuii Ha npumepe
CB0UCME 800bl.

Pabota ¢ pa3gaTouyHBIM MaTEpPHAIOM.
Criymanue oObsSCHEHUN YUUTE.
CamocrosiTenbHast paboTa ¢ yueOHUKOM

SHaAHUU  NO  meme
npoucxooswue c

6. Obobwenue
«Hszmenenus,
geuecmeamiLy.

Pa6ota B mapax.
PaboTa B rpynmax.
Pemienue 3amau.




[IpoBepka noNy4YEeHHBIX 3HAHUM.
IToaroToBKa K KOHTPOJILHOM paboTe.

Ilpocmeiiwiue 1. Ilpaxmuuecxas padboma Nel. [lpuemuvl
HaGnronenue 3a 1eMOHCTPAIUSIMH yUUT
onepauuu ¢ | obpauyenus ¢ nabopamopbi OOBsicHEeHHE HAOTIOIaEMbIX SIBIICHH.
eeujecmeamu obopyodosanuem.
( w . Py [TocTaHOBKA OMBITOB JIJISl IEMOHCTPAIIHI
XumuuecKuil .
BrInonHeHue nMpakTHYeCKOW PabOTHI.
npakmuxym) (5 u).
2. Ilpaxmuueckas  paboma  No2

Habniooenue 3a copsweti céeuoll.

HaGnroneHue 3a 1€eMOHCTpALMsIMU yUUT
OOnbsicHeHHE HAOIIOIaEMBIX SIBJICHUM.
ITocTaHOBKA ONBITOB JJIs1 JEMOHCTPALHI
BrInonHeHue npakTHYecKon paboThlI.

3. Ilpakxmuueckas paboma Ne3 . Auwanus

1ou8bl U BOOWI.

HaGnroneHue 3a 1€eMOHCTpALMSIMU yUUT
OOnbsicHeHHEe HAOIIOIAEMBIX SIBJICHUM.
ITocTaHOBKA ONBITOB JJIs1 JEMOHCTPALHI
BrinonHenue npakTHYecKon paboThlI.

4. Ilpaxmuueckas paboma Ne4 . Ilpusznaxu
XUMUYECKUX Peakyull.

HaGnroneHue 3a 1eMOHCTpALUsIMU yUUT
OOnbsicHeHHE HAOIIOTaEMBIX SIBJICHHUH.
ITocraHOBKA ONBITOB JJIs1 JEMOHCTPALHI
BoinonHenue npakTuyeckoi paboThl.

5. Ilpakmuueckas paboma Nos.
Ilpucomosnenue pacmeopa caxapa u
pacuem e2o Maccogou 00auU 8 pacmeope.

Habitoienue 3a 1eMOHCTpalUsIMU YUUT
OO0ObsacHeHNEe HAOIIOMAEMBIX SIBICHUHN.
[TocTaHOBKA OTIBITOB JIJIsl ICMOHCTPAIIHI
BrInosiHeHHE MPAKTHYSCKOM PabOThI.

Pacmeopenue.
Pacmeopor.
Peakuuu uonnozo
oomeHna.
OKucaumenvHo-
60CCMAHOGUMEIbH
vte peaxkyuu(9 u)

1. Pacmeopenue.
gewecme 6 Booe.
nonooscenus T/

Pacmeopumocms
INC.  Ocnosuvle

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Criymanue oObsSCHEHUN YUUTENs.
CamocrosiTenbHas padboTa ¢ yueOHUKOM

2. Uonnvie ypasnenus.

Ananuz ¢popmy.

Pemenune TEKCTOBBIX
KaueCTBEHHBIX 3a/1a4.
Craymanue o0bsCHEHUN YUUTEISL.

KOJIMYCCT]

3. Kucnomui,
ceolicmaa.

ux wzaccuqbukab;uﬂ u

Pabota ¢ pa3gaTouyHBIM MaTEpPHAIOM.
Criymanue oObsSCHEHUN YUUTENs.
CamocrosiTenbHast paboTa ¢ yueOHUKOM

4. OcHosanus, ux Kiaccuguxkayus u

ceolcmaa.

PaboTa ¢ pa3naTouHbIM MaTepUaJIOM.
Cnymanue OObSICHEHUN yUUTENs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM

5. Oxcuovl, ux kraccuguxkayus u ceoucmaeda.

Cnymanue OObSICHEHUN yUUTENs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM
Ot0op ¥ cpaBHEHHE Marepuana Io
MCTOYHHUKAM.




6. Conu, ux knaccuguxayus u ceoticmaa.

Crnymanue oObsSCHEHUN YUUTEIS.
CamocrosiTenpHast paboTa ¢ yaeOHUKOM
Ot0op ¥ cpaBHEHHE Marepuana IO
HCTOYHUKAM.

1. I'enemuueckas c6s3v Meofcay Kiaaccamu
eeuecme.

Pabota ¢ pa3naTo4HbIM MaTepUaIIOM.
Crnyuranue oObsICHEHUN yUUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM

8. OxuciumenbHo-60CCMAHOBUMETbHbLE
peaxkyuu.

Crnyuranue oObsICHEHUH yUUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM
OT1bop u cpaBHeHHE Marepuaia IO
HMCTOYHHUKAM.

9. Obobwenue u cucmemamuzayus 3HAHULL
no meme «Pacmeopenue. Pacmeopul.
Peaxyuu uonnoco oomena. OBP»y.

Pa6oTa B mapax.

Pa6ora B rpymnmax.

Pemrenue 3agau.

[IpoBepka mory4eHHBIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM paboTe.

Ceoiicmea
IIEKMPOIUN OB
(Xumuueckuii
npakmukym) (4 u)

1. Ilpakmuueckaa paboma Ne 6. Hounvie
peaxyuu.

Habitoienue 3a 1eMOHCTpalUsIMU YUUT
OO0ObsacHeHNEe HAOIIOMAEMBIX SIBICHUHN.
[TocTaHOBKA OTIBITOB JIJIsl ICMOHCTPAIIHI
BrInosiHeHHE MPAKTHYSCKOM PabOThI.

2. Ilpaxmuyeckas paboma Ne 7. Vcnosus
NPOMEKAHUST XUMUYECKUX DeaKyuti MenHcoy
Pacmeopamiu 1eKmpoIumos 00 KOHYd.

Habitoienue 3a 1eMOHCTpalUsIMU YUUT
OO0ObsacHeHNEe HAOIIOMAEMBIX SIBICHUH.
[TocTaHOBKA OTIBITOB JIJIsl ICMOHCTPAIIHI
BrInosiHeHHE MPAaKTHYECKOM PabOThI.

3. lIpaxmuyeckas paboma Ne 8. Ceoticmea
KUCTIOM, OKCUO0B, OCHOBAHUL U COJIel.

Habitoienue 3a 1eMOHCTpalUsIMU YUUT
OO0ObsacHeHNEe HAOIIOMAEMBIX SIBICHUHN.
[TocTaHOBKA OTIBITOB JIJISl ICMOHCTPAIIHI
BrInosiHeHHE MPAaKTHYECKOM PabOThI.

4. Ilpakmuueckaa paboma Ne 9. Pewenue
9KCHEePUMEHMATIbHBIX 3a0a.

HaGnroneHue 3a 1eMOHCTpPALUSIMU YUUT
OObscHeHne HaOII0JaeMbIX SIBICHUH.
ITocTraHOBKa ONBITOB /17151 IEMOHCTPALHI
BolnosiHeHNe NpakTHYecKoi paboThl.

3axnrouenue (1 u)

1.0600wenue u cucmemamuzayuss 3HAHULL
no yueoHuxy xumuu 3a 8 Kuacc.

Pa6ota B mapax.

Pabora B rpynmax.

Pemenue 3amay.

[TpoBepka MoTy4eHHBIX 3HAHHIA.




9 KJIACC (34 YACA)

Ha3zeanue Tema ypoka. Ocnoenvle Hcnonvzosanue
paszoena, 6uUobl o0oopyooeanusn
KoJjiuuecm oesamenbHocm ueumpa «Touka
60 uacoe u Pocmay»
ooyuarowuxcs
Oowan 1.  Xapaxmepucmuxa | Ciylianue
Xapakmepuc | XumMuyeckoeo siemenma | OObSICHEHUH
muka Ha4  OCHOBAHUU €20 | YYUTEJs.
XUMUYECKUX | NONONCEHUs 6 | CamocTosiTeNIbHA
anemenmog (1 | Ilepuoouuecxoii s pabora ¢
u). cucmeme . U. | yueOHUKOM.
Menoeneesa. Pa6ora c
Xapaxmepucmuka Tabnuiein
Xumuueckoeo snemenma | MeHnyeneena.
no Kuciomuo-ocHosHvim | Pabora c
ceolicmeam KapTOYKaMHU.
0bpazyemulx um
COeOUHeHUll.
Ilepuoouueckuii 3axon u
Ilepuoouuecxas

cucmema  XUMUYECKUX
anemenmos /. u

Menoeneesa.
Memannwt (7 | 1. Ilonooicenue | Cnymanue
y) Memannos 6 | OOBACHEHUH
Ilepuoouueckoti YUUTEIS.
cucmeme CamMocTosiTenpHa
.U Menoeneesa u|sa pabora ¢
cmpoeHue ux amomos. | yaeOHHKOM.
Pabota c
Tabnuiein
Menneneesa.
Pabota c
KapTOUYKAMH.
2. ) Xumuyeckue PaGora c Jataux
C80UCMEa Memaiios. PA3/IATOUHBIM TeMIeparypbl
MATEpHATIOM. TUTATHHOBBIH
Cnywmanue
00BSICHEHMI
YUUTEISL.
CamocTosiTenpHa

1  pabora ¢
y4eOHUKOM.




3. Ionyuenue
memannos.  Kopposus
Memannos.

Cnywmanue
00BsICHEHUIT
YAUTEISL.
CamocTosiTenpHa
s pabora
y4eOHHUKOM.
OTt60p u
CpaBHEHUE
Marepuaiga 10
HECKOJIbKUM
HMCTOYHUKAM.

4. [l]enounvie memaniol.

Ciymanue
00BsICHEHUI
YUUTEIS.
CamocrosiTenbHa
s pabora ¢
y4E€OHUKOM.
OTt60p u
CpaBHEHUE
Marepuaiga 1o
HECKOJIbKUM
HMCTOYHUKAM.
Pemwenne 3amau.
Pemenue
XUMHUYECKHIX
YpaBHEHUH.

Jatauk
TEeMIIepaTypbl
ILJIATUHOBEIA

5. Bepunnuii, macruii u
WeI0YHO3eMelbHblLe
Memainnivl.

Pa6oTa c
pa3maTOYHBIM
MaTepUajoM.
Cnymanue
00BSICHEHHH
VUHTETIS.
CaMocTosTenbHa
s pabora ¢
y4eOHUKOM.

6. Anmomunuil.

PabGota c
pa31aToOYHbIM
MaTepuaIoM.
Cnywmanue
00BACHEHUI
YUUTEIIS.
CamocrosTenpHa
1  pabora ¢
Y4eOHUKOM.
Pemenune 3amad.
Pemenne
XUMUYECKHUX
YpaBHEHUH.




1. XKeneso. Cnywmanue
00BsICHEHUIT
YAUTEISL.
CamocTosiTenbHa
s pabora
y4eOHHUKOM.
OObsicHeHUE
Ha0JII01aeMBIX
SIBJICHUH.
Ceoiicmea Ilpakmuueckas paboma Jatuuk
HaOmronenue 3a o
memannoe u | Nel.  Ocywecmenenue BBICOKOM
JEMOHCTPAIHSIMH
ux Yenouku  XUMUYECKUX — TeMIeparyp bl,
coeduHneHull | npespaujeHuil. ' aT4vK TEMITEPaT
| pespay OObsicHeHUE A patyp
(Xumuueckui bl IUIATUHOBBIA —
Ha0JII0JaeMBIX
npakmuxym)( N U3MEpEHHe
3u) ABICHIH. TemIepar bl
’ [TocranoBka patyp
MepeX0I0B
OIIBITOB TUTS
QJIJIOTPOIIHBI X
JIEMOHCTpAILNH .
MoaupUKau 71
KJIaccy.
Cepbl;  M3MEpEHHE
Brimonuenue PEL, P
. TEeMIIEPaTyp BI
MIPAKTUICCKON
TJTaBJICHUS BEIIECTB.
paboTHI.

Ilpakmuueckas paboma
Ne2.  [lonyuenue  u
ceolicmea  coeOuHeHull
Memanios.

HaGmonenune 3a
JEMOHCTPALUAMU
YAUTEIISL.
OOBscHEHNE
Ha0JII0JaeMBIX
SIBJICHHI.
IlocTranoBka
OITBITOB IS
JEMOHCTpPAITHI
KJIaccy.
Brmmonaenne
MIPAKTUYECKOU
paboTHI.

Ilpakmuueckasa paboma

Ne3.

Dxcnepumenmanvhvie
3a0ayqu no
PACNO3HABAHUIO u

noJly4eHuIo eeujecmse.

HaOmonenue 3a
JEMOHCTPALUSIMU
YUUTESL.
O0bsacHenne
HaO0JII0JaEMBIX
SIBJICHWM.
ITocTanoBka
OIILITOB TS
JEMOHCTPALIHI
KJIaccy.
Brimonnenue
MPAaKTUYECKON
paloTHI.




Hememannwi
(13w

1. Hememannvl: amomol
u npocmule eeujecmaa.
Kucnopoo, o30m, 6030yx.

Cnywmanue
00BsICHEHUIT
YAUTEISL.
CamocTosiTenbHa
s pabora
y4eOHHUKOM.
OTt60p u
CpaBHEHUE
MaTtepuaga o
HECKOJIbKUM
HMCTOYHUKAM.

JlaTuuk
BBICOKOH
TeMneparyp BI,
Jartuuk Temmeparyp
Bl IIJIATUHOBBIM —

HU3MepeHue
TEeMIEpaTyp Bl
MIEPEX0JI0B

QJIJIOTPOITHBI X
MoaudUKaI "
CEpHI; U3MepeHue
TEMIIEPATyp Bl

IJIaBJICHUA BCIICCTB.

2. Hememannw. | Pemenue 3amauy.
Xumuueckue ceoticmea | Pabora 1o
HeMemaos. KapTOYKaM.
Pemenne
XAMHYECKHUX
YPaBHEHUH.
3. Xumuueckue
Pa6oTa c
oNleMeHmbl 8 KIemKAax PR3 IATOMHEM
JHCUBLIX OPEAHUIMOS. MATEPHAIIOM.
Cnymanue
00BsACHEHUI
YAUTEIISL.
CaMocTosTEIbHA
s pabora ¢
y4eOHHUKOM.
4. Booopoo. Pemenue 3anau.
PabGora o
KapTOUYKaM.
Pemenue
XAMHUYECKHAX
YPaBHEHHH.
5. L'anoeenwl. | Criynianue
Coeounenus 2anocenos. | 0ObICHEHUN
Ionyuenue eanoeenos. | yautens.
Buonocuueckoe CamocTosTeIbHa
3HaueHue u npumeHexue | s pabora c
2a102eH08 u ux | yueOHHUKOM.
coeouHenull. OOnbsacHeHUE
HaO0JII0JaEMBIX

SIBJICHUUN.




6. Kucnopoo. PaGora c {[aT‘-II/IK
pa3aaTOYHBIM BbICOKOU
MATEPHATIOM. TEeMIIEPATYPHI,
Ciymanue Harduk
00BsSICHEHNIT Temiep aTyp“L g
o —— MJIATUHOBBIH —
CamocrositenpHa | oM CPCHAC
1 pabora ¢ TEeMIIepaTypbl
y4eOHUKOM. TEpEX0/IoB
QJJIOTPOIIHBIX
MOU(BUKAIIHA CEpHI;
U3MepeHue
TEeMIIEPATyPhI
TJIABJICHUS BEIIECTB.
1. Cepa.. Cnymanue Jatuuk
00BsICHEHUIT BBICOKOM
YAUTEIISL. TEeMIIEPATYPHI,
CamocrtostenbHa | JlaTyuk Temmeparyp
s  pabora  C | Bl IUIATHHOBBIA —
y4eOHUKOM. U3MepeHue
OOvbsicHeHne TEMIEpaTyp Bl
Ha0JI10/1aeMBIX MepPexoJI0B
SIBJICHU. aJUIOTPOITHBIX
MoauduKaImii cepsl;
HU3MepeHue
TEeMIIePaTypbl
TJTABJICHUS BEIICCTB.
8. Coeounenus cepuol. | Cnymanue Hatuuk pH
CepHas kucioma. 00BSICHEHUI
YUUTEISL.
CamocrosiTenbHa
1  pabora ¢
y4eOHUKOM.
OObscHeHue
Ha0J110/1aeMBIX
SIBJICHUM.
9. A3om. Ammuax. Pemenue 3anay.
Pa6ora o
KapTOUYKaM.
Pemenue
XUMHUYECKHIX
YPaBHEHHH.
10. Coau  ammonus. | Ciynranue Hatunk pH
Kucnopoonvie 00BsICHEHUI
coeouHeHus azoma. VUHATETIS.
CamocrosiTenbHa
g  pabora ¢
y4eOHUKOM.
OObsicHeHue
HaO0JII0JaEMBIX

SIBJICHUH.




11. @ocgop u
COCOUHECHUA.

eco

PaGora c
pa3aaTOYHBIM
MaTepUaIOM.
Ciymanue
00BsICHEHUI
YUUTEIS.
CamocrosiTenbHa
s pabora ¢
y4eOHUKOM.

JlaTuuk
TeMnepaTypbl
IJIATUHOBBIN

12.
Kucnopoonvie
CcOoeOuHeHUs yenepood.

Venepoo.

Ciymanue
0OBSICHEHHH
YUHUTEIIA.
CaMocTosTeIbHa
s pabora ¢
y4eOHUKOM.
OOBscHEHHE
HaOJII0JaeMBIX
SIBJICHHI.

13. Kpemnuii u eco
coeOuHenusl.
Cunuxamnas
NPOMBIULILEHHOCTb.

Cnymanue
00BsACHEHUI
YAUTEIISL.
CaMocTosTEIbHA
s pabora ¢
y4eOHUKOM.
OOrbsacHEHUE
Ha0JII0OJaeMBbIX
SIBJICHUM.

Ceonicmea Ipaxmuueckas paboma
HaOmronenue 3a
nememanioe | Ned.
JEMOHCTPAIHSIMH
u ux | Oxcnepumenmanvhole
. YUUTESL.
coedunenun | 3a0aqu no meme
O0bsacHenne
(3 u). «llooepynna
HaO0JII01aEMBIX
KUCI0p0ooay. N
SIBJICHUH.
IlocTanoBka
OITBITOB IS
JIEMOHCTpAINH
KJ1accy.
Brinonnenune
MPaKTUYECKOMN
paloTHI.

Ipaxmuueckas paboma
Nos.
DKrcnepumenmainvhovie
3a0ayu no meme
«llooepynnel  azoma u
yenepooay.

HaGmonenne 3a
JEMOHCTPALUSIMH
VUHATETIS.
OObscHEHNE
HAO0JII01aEMBIX
SIBJICHUM.
ITocTanoBka
OITIBITOB A
JIEMOHCTpPAIHH
KJIacCy.




Brimonuenue
MPAKTUYECKOMN
paboThL.

Ilpaxmuueckasn paboma
No6. Ionyuenue,
cobupanue u
pacnosnasanue 2a3os.

HaOmronenue 3a
JIEMOHCTPAIHSIMH
YUHUTEIIA.
OObscHEHUE
Ha0JIIOJaeMBbIX
SIBJICHUH.
IlocTranoBka
OIIBITOB JUISt
JEMOHCTPAITH
KJ1accy.
Bremonnenue
MPAaKTUYECKOMN
paboTHI.

DJIeKTPOHHBIE BECHI,
Habop naboparopun
'MA

Opzanuuecku
e eewecmea

6w

1. Ilpeomem
OpP2AHUYECKOU — XUMUU.
IIpeoenvubie
V211e6000p00bL.

Cnymanue
00BsICHEHUIT
YAUTEISL.
CamocTosTenbHa
s pabora ¢
y4eOHUKOM.
OTt60p "
CpaBHECHHE
MaTepuaia
HECKOJIbKUM
HMCTOYHUKAM.

1o

2. Henpeoenvhuie
Y211e8000p00bl

Cnywanue
00BsiICHEHUI
yUUTENs.
CocraBnenue
XUMHUYECKUX
hopmy.
Pa6ora B mapax.
Pabota y mockwu.

3. Cnupmul.

Cnywmanue
00BsICHEHUIT
yUUTENs.
CamocTosiTenbHa
1  pabora ¢
y4eOHUKOM.
OTt60p u
CpaBHEHHE
MaTepuana
HECKOJIbKUM
HCTOYHHKAM.

1o

Haruuk pH

4. IIpeoenvubie
0OHOOCHOBHbIE
KapOOHOBble KUCTIOMDbL.
Cnoorcnule a¢hupeoi.
Kupeol.

Ciymanue
00BsICHEHNIT
VUHATETIS.

Jatunx pH




CocraBnenue
XUMHAYECKHX
dhopmyL.
Pabota B mapax.
Pabora y mockwu.
5.  Amunoxuciomer u | Ciymanue
oenxu. 00BsICHEHUI
YUUTEIIS.
CocraBnenue
XUMHAYECKHX
dhopmyL.
Pabota B mapax.
Pabora y mockwu.

6. Yanesoowi.

Pabota c
Honumepwi.

pa3aaTOYHBIM
MaTepUajIoM.
Cnymanue
00BSICHCHUI
YAUTEISL.
CamocTosTenbHa
s pabora ¢
y4eOHHUKOM.
3axknwuenue | 1.0600wenue u | Pabota B mapax.
(1u) cucmemamu3zayust PabGora B
3HAHUNL N0  Y4eOHUKy | TpyIIax.

xumuu 3a 9 knacc. Pemtenue 3amau.
[IpoBepka
MOJIY4E€HHBIX
3HAHU.
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