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|. ITosicHUTEJIbHAA 3ANMCKA

PabGouas mporpamMma 1o XMMHUU Ha YPOBEHb OCHOBHOTO OOIIEro 00pa3oBaHMs sl 00yYarOLHXCsI
8-9 xmaccoB MOVY-COII Ne 4 pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHSIMH

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
Denepannny;

npukaza Munnpocseuienust Poccun ot 22.03.2021 Ne 115 «O0 yrBepxaenuu [lopsiaka
OpraHu3alliii M OCYIIECTBJICHUS O0O0pa30BaTENbHON MAEATENBHOCTH MO OCHOBHBIM
0011e00pa30BaTeNbHBIM MIPOrpaMMaM — 00pa30BaTeIbHBIM TPOTrpaMMaM HavaJIbHOTO
00111eT0, OCHOBHOTO OOIIETr0 U CPEeIHEro 00IIero oopa3zoBaHus»;

npukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O6 yTBepkIeHUU
(denepanbHOli 00pa30BaTENLHONM MPOTPAMMBI OCHOBHOTO OOIIEr0o 0Opa3oBaHUS»
(manmee — ®OIT OO0);

npukaza Munnpocseuienust Poccun ot 31.05.2021 Ne 287 «O0  yTBepkJeHUU
(benepabHOTO TOCYIApCTBEHHOTO O0pa30BaTEIBLHOTO CTaHIApTa OCHOBHOTO OOIIETro
ob6pazoBanus» (nanee — PI'OC OOO TpeTbero MOKOJIEHUS)

(c uamenenusimMu [Ipuka3 Munnpocsernienust Poccun ot 08.11.2022 Ne 955)

CIT 2.4.3648-20 «CaHuTapHO-3ITUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3aIHsIM
BOCIIMTaHUS ¥ O0yYEHHsI, OT/bIXa M O3I0POBIICHHS IETCH W MOJIOACIKN», YTBEPKICHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOTrO Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['wrueHnyeckre HOPMATUBBEI M TPEeOOBaHUS K OOECIIEYCHUIO
Oe3omacHOCTH M (W) OE3BPEIHOCTH Il 4eloBeka (DaKTOPOB cpeabl OOWUTaHUS,
YTBEPKIECHHBIX MTOCTAHOBJIIEHUEM IJIaBHOTO caHUTapHOTO Bpada oT 28.01.2021 Ne 2;
yctaBoMm MOY-COIII Ne4;

MOJIOKEHHEM 0 (hopMax, MEPUOIUYHOCTH, OPSAIKE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U
MMPOMEXKYTOYHOM arrectanuu ooyqaroruxcs B MOY-COII Ne4

y4eOHOTO TIaHa OCHOBHOTO OOIIEero oOpa3oBaHUs, YTBEP)KIACHHOTo mnpukazom MOVY-
COHI Ne4 ot 31.08.2022 Ne 175 «OO0 yTBepKIeHWH OCHOBHOW 00pa3oBaTEeIbHON
IIPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUsD»;

nporpammbl Bocriutanuss MOY-COIL Neo4

PaGouas mporpamma y4eOHOro mpeamera «XUMHUS» JUIsl 00y4aromUXCsl HA YPOBHE OCHOBHOIO
oOuiero oOpa3oBaHus cocTaBieHa Ha OcHOBE TpebGoBaHMit K pe3yibTaTaM OCBOEHUS MTPOrPAMMBI
ocHOBHOTO obmiero o6pazoBanuss ®I'OC OOO u opueHTHpOBAaHA HA IEJEBbIE MPUOPUTETHI,
chopmynupoBaHHble B paboueit mporpamme BocruTanuss MOY-COIL Ne4.


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

I1. Cogep:xanue yueOHOro npeamMera

Coaep:xkanue o0yuenus B 8 kiiacce

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponb XuMHM B KU3HM 4YEJNOBEKAa. XHMHS B CHCTEME HayK. Tena u
BemecTBa. Pu3nueckue CBOMCTBA BelEeCTB. ArperatHoe cocrossHue BeuwiecTB. [lonsAtne o
METOJIaX MO3HaHUs B XuMuH. UncThie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE »dJeMEHTh. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[IpocThie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas Qgopmyna. BaneHTHOCTH aTOMOB  XMMHYECKHUX DJIEMEHTOB.  3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTENbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisl XAMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Moisib. MossipHass macca. B3anmocBs3b KoJnyecTBa, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusnyeckue M XUMHYECKUE SIBIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYEeCKre ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHwms, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCY/IOH, MpaBUiaMu pPabOTHI B JIAOOPATOPHH U TpUEMaMU
oOpareHust ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHe Pu3nuecknx (TUTaBJICHUE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKaHMsS XUMHUYECKHMX peakuui (pas3iokeHHe caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIIOTHI C XJOpUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu memu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpOBaHUE, BbIIApUBAHUE, ITUCTUILISAIMS,
xpomatorpadusi, TMpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAaHUE
pEe3yJIbTaTOB TMPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moenel MOJIeKy (IIapOCTEPIKHEBBIX).

BaxHeiimue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 37IeMEHT U MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucnopoga B mpupoje. O30H — auioTpomHas MoauduKanus
KHCIIOpO/a.

TemmoBoit 3ddexkr Xumuyeckoil peakuuud, TEPMOXUMUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKUE peaKkuuu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
napHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bogopon — »nsneMeHT W mpocToe BemiecTBO. HaxokaeHwe BoaopoAa B IPHUPOJIE,
(buznuecKkrue U XuMHUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. Kuciaorsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBorcrBa BOoAbl. Boma kak pacrBoputens. PactBopsl. HacellieHHbIE U
HEHACBIIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBoMcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnuss Heopranmyeckux coenuHeHuil. Okcunpl. Knaccudukamus OKCHIOB:
cojieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcnoBanus. Knaccupukanuss OCHOBaHMIA: INENOYM M HEPACTBOPHMBIC OCHOBAHMAL
Homenknarypa ocHoBanmil. ®Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukarnus kucinor. Homenkinarypa kucinot. @u3nyeckiue ¥ XUMUYECKUE
cBoiicTBa kuciot. P aktuBHoctu metasuioB H. H. bekerosa. Ilosryuenue kucnor.

Conu. Homenknarypa coseil. dusnueckue U XMMUYeCKHe cBoiicTBa cosieil. Ilomydenue
COJIEH.

['enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIPEJIeICHUE COJEpkKaHUs KUCIOpOoJa B BO3JyXe, MOJIydeHUE, COOMpaHUE,
pacrno3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCHUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3llaMu OKCUJOB U OIMCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUEe, paclo3HaBaHUE U
M3y4eHuEe CBOWCTB BOJopojAa (TopeHue), B3aumojieiicTBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IlloB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C Pa3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM J0OJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEN0YEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaJIaMH,
peakuuii HeUTpalnu3aluu, TMOJYy4eHUE HEepPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, PellIeHUe SKCIIEpUMEHTANIbHBIX 3a1a4 1o TeMe «BaxHeiiune
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuoanyeckasi cucrema xumuuyeckux 3jiemenros JI. WU.
MenpaeseeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbie MOMBITKY KJIacCU(UKALNN XUMHUUECKUX 3JIeMeHTOB. [IoHsATHE O TpyIax cXOAHbIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METaJulbl, TajJOreHbl, WHEPTHHIE Tas3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuognueckuit  3akoH. Ilepuonmueckas cucrema XUMHUYECKHX 3ieMeHTOB /.
N. MenneneeBa. KopoTtkonepuoanas u jmmHHONIEpHoaHas Gopmbl [lepuoaumdeckoit crucTembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. llepuoast u rpynnbl. PU3HMYECKUM CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sanep. HW3orombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUUECKHUX 3NIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOIO JJIEMEHTa [0 €ro IOJIOKEHUIO B
ITepuonnueckoii cucreme JI. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHHUSI pajiyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O IPYIIaM U IEPUOAAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTuku. JI. . MenneneeB — yd€HbIN U TpaKJaHUH.

Xumunueckas CBSI3b. KoBanientnas (monsipHast u HETOJISIPHAS ) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUUECKUX 31€MEHTOB. MloHHas! CBA3b.

Crenenb okucieHust. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucneHus
1 BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumennt .

u3yueHre oOpas3loB BELIECTB METAUIOB W HEMETAIOB, B3aUMOJEHCTBUE THIPOKCHIA
LMHKA C PAacTBOpaMU KHUCJIOT M IIEJI0YEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOLIUX TPUMEPDI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU Pa3NIOKEHUs, COSTUHECHNUS).

Mesicnpeomemmnoie ceasu



Peanuzanus MeXnpeaIMEeTHbIX CBSI3€H MPU M3Yy4EHUM XMMUHU B 8 KJIACCE OCYILLECTBIISETCS
Yyepe3 UCIOJIb30BAaHUE KakK OOIIMX EeCTECTBEHHO-HAYyYHBIX [MOHSATUNM, TaK U TMOHSITHH,
ABJIIFIOINUXCA CUCTEMHBIMU UIS OTACIIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOTI'O ITUKIJIA.

OO0mue ecTeCTBeHHO-HAYYHBIE TIOHSTHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KIAcCU(UKAIUs, MEePHOJUIHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpEHUEe, MOJICIh, SIBJICHNUC.

®dusuKa: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HN30TOIIbI,
PaJIMOAaKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUU 3aps, BEHIECTBO, TENO, OO0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIIMYHMHBI, CAUHUIBI U3MEPCHHA, KOCMOC, IIJIAHCTHI,
3BE351, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rtuapocdhepa, MHHEpadbl, TOPHBIE TOPOJIBI, IOJIE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.

Conepxanue o0ydyenus B 9 Kjacce

BemecTtBo 1 xXuMHYecKasi peaKius

[lepmognueckuit  3axoH. Ilepuommueckas cucremMa XMMHUYECKHX 3JIeMEHTOB [l
N. MengeneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHM CBOWCTB XHUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallvs, KalblUsi U HUX COECIUHEHUN B COOTBETCTBUHU C
MTOJIOKEHUEM AJ1EMEHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelIeCTBAa: BHUJBl XMMHYECKOW CBA3U. THUMBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOM PEHIETKH M BHJA XUMHUYECKOU
CBS3U.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJlaccaM HEOPraHMYECKUX COEIMHEHWH, I€HEeTHYeCcKas
CBSA3b HEOPraHWYECKUX BEUIECTB.

Knaccudukanuss XuMu4eckiX peakluid MO pa3IUYHbIM MpH3HaKaM (IO YHUCIy U COCTaBy
YYacTBYIOIIMX B pEaKUUU BEHIECTB, IO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTajau3aropa). DK30- U
SHIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctn xumuueckod peaxiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHsaTHEe O TOMOreHHBIX M TreTeporeHHblx peakuusax. [lonarue o
karanuse. [loHsATne o0 XuMHueckOM paBHOBecHHM. DaKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEAKLMHU U MOJO0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, HJICKTPOHHBIM OallaHC OKHUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBlieHUE YPaBHEHUHM OKHCIUTEIIBHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/I1a JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOTUTHUECKON NUCCOUMALUU. DIIEKTPOIUTHl U HEIIEKTPOJUTHI. KaTHOHBI,
aHUOHBL. MexXaHu3M [HMCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOW CBS3H.
Crenens auccormanuy. CUIBHBIEC U CIa0bIe AIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YcCloBUs NPOTEKaHUS peaklMidi MOHHOTO OOMEHa, TOJIHbIE U
COKpall€HHbIe MOHHBIE ypaBHEHMs peakuuil. CBOWCTBA KUCJIOT, OCHOBAHUW M COJIEH B CBETE
MpeCTaBICHU 00 SJIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE pEakIUu Ha HOHBL
[TonsTHE O THAPONIM3E CONIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEJSAMM KPHUCTANIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
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(baxTOpOB, HCCIEIOBAaHUE 3JICKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLUAINN
KHUCJIOT, IIEeJo4Yel M cojiell (BO3MOKHO MCIIOJIb30BAaHME BUJEO MAaTEpUaloB), IPOBEIECHUE
OTIBITOB, WILTIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuié MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBbIJEJIEHUE Tra3a, oOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakluu pas3lokKeHHs, COEAMHEHHUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C I[OMOIIBIO KAaYE€CTBEHHBIX PEAKIMI Ha HOHBI,
pelIeHre FKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crerieHu okucienus. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHUYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTajllaMu,
mienioyamu).  Xjopoojopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. J[eficTBre Xjopa 1 XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJ1opubl
U UX HaX0XJCHHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 3ieMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue u (puU3MUecKHe CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMHUYeCKhe cBOMcTBa. OKCHIBI Cephl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme kak WpeacTaBUTENs Kilacca KUCIOT M crenuduyeckue). XUMHUECKHE peakluy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MoJdydeHHs cepHo Kuciotel. I[Ipumenenue
cepHoO# KucaoThl. Cou cepHOM KUCIOThI, KaUeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKalollel cpeJibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE MO, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapakTepucTuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B MpuUpone, (QU3NYecKHe u
XUMUYecKre cBoicTBa. KpyroBopoT azota B mpupoje. AMMHUAK, ero (pu3ndecKkne u XUMHIECKUE
CBOICTBa, Moty4yeHue u npumeHeHune. Coim aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenune. KadecTBeHHas peakuus HAa MOHBI aMMOHHUSA. A30THas KUCJIOTa, €€ MOJIy4YeHHE,
¢busznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX
ynoOpenuii. XuMuueckoe 3arpsa3HeHHe OKPYKaroIlel cpeibl COeTUHEHUSIMU a30Ta (KUCIIOTHBIE
JOXIH, 3arps3HEHHE BO3JyXa, MOYBbI U BOA0OEMOB). Docdop, amioTpornHbie MOAUPHUKAIIII
dbocdopa, busnyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u dhochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. lMcmosnbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX yI00OpEHHIA.

OO6mas xapaktepuctuka 3jeMeHTOB [VA-rpymmbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIEepo/I, alUIOTPOITHbIE MOIM(DUKALINU, PACTIPOCTPAHEHHE B
npupoje, puanveckre U XUMHUECKrue cBorcTBa. Afcopouus. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoa, ux (pU3NYeCKUe U XMMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBbIE OPTaHU3MBI,
NOJIydeHHE U MPUMEHEHHE. JKOJOTHUECKUE MPoOiIeMbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUNoTe3a I100aIbHOTO MOTEMJIeHUs KIuMarta, MapHUKOBbIM 3¢ ¢ekT. YroiapHas KHciaoTa U eé
COJM, WX (pU3MUECKHe M XMUMHMYECKHE CBOMCTBa, IMOJy4YeHUE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lcmonb3oBaHue  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX Yriepoja
(MeraH, 5TaH, OSTHIEH, alETHJIEH, 3TaHOJ, TJMIEPHH, YKCyCHas Kuciorta). I[IpupoaHbie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTH), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuanabHOE E€IUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COCIUHEHHN.



Kpemuuii, ero ¢usuueckue W XHUMHYECKHE CBOWCTBA, NOJY4YEHHE U IPUMEHEHHE.
Coenunenuss kpemHuss B npupone. OOmme mpenacrtaBieHus o0 oxcuae kpemuus (IV) u
KpeMHHEeBOH kucnoTe. CHITMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneimue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobrembl
0€30I1aCHOTO MCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B TIOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre oOpas3IioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEICHHE
KAueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaromme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXHO
HCII0JIb30BAHNE BHUECOMATEpPHAJIOB), O3HAKOMJIEHHE C OO0pa3laMH XJIOPHUIOB (TaJOr€HUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasoB), HaAOIIOJEHHE TMpollecca OOyriauBaHMs  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOMCTB pa30aBiICHHOW CEpHOMI
KHUCJIOTBI, IPOBEJICHNE KAau€CTBEHHOM peakuMM Ha cyinb(aT-uoOH W HaONIo/leHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHM a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHHUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U (pochopHBIX YI0OpEeHUI,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMMaka, IpPOBEJIECHUE
KayeCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCIO0JIb30BAHME BHJIEOMATEPUANIOB), M3y4eHHE MOJeled KpHUCTAJUIMYECKUX PEemI€TOK anMmasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOITMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHBOrasa, Mojy4yeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, NMPOBE/IEHUE KAUeCTBEHHBIX peakiuil Ha KapOOHAT U
CWIMKAT-HOHBl W H3Y4YCHHE IIPU3HAKOB MX IPOTEKAHHsA, O3HAKOMIICHHE C IIPOIYKIMEH
CHWJIMKATHOM IPOMBIIIJICHHOCTH, PELICHHE JKCIIEPUMEHTANIBHBIX 3a1ad 1o TeMe «Baxnenmue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTtanjibl 1 UX COeIMHEHHUSA

OOmiast XapakTepuUCTHKa XHMHUYECKHX 3JIEMEHTOB — METaJJIOB HAa OCHOBAaHMU UX
noJjioxkeHud B [lepuoanueckoi cucreMe xumuueckux snementoB . . MenaeneeBa u ctpoeHus
atoMoB. CtpoeHue MerauioB. Metajuyeckas CBs3b M MeTaJUIM4ecKas KpUCTaluIn4decKas
pemerka. OJIEKTPOXUMHUYECKUIM pAl HanpsHKEeHUM MeTauloB. DU3HYECKHME M XMMHYECKHE
cBoiicTBa MeTayu1oB. OO1IME cocoObl MOJMyYeHUss MeTaioB. [loHsATHE O KOPPO3UU METalIoB,
OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CIiaBsl (CTaib, 4yryH, AIOpaJIOMUHUI, OpoH3a) U
UX IPUMEHEHHE B OBITY U IPOMBILIIEHHOCTH.

[lenouynsle MeTaUIBL: NONOXKEHUE B [lepnonndeckoil cucTeMe XUMHYECKUX 3i1eMeHTOB /I,
W. MenneneeBa, CTpOEHHE MX aTOMOB, HaxoxzaeHue B npupoge. dusnueckne U XUMHUYECKHE
cBoiicTBa (Ha nmpuMepe HaTpus U Kanusi). OKCUIbl M TUIPOKCUABI HATpHsl U Kanus. Ilpumenenue
LIEJIOYHBIX METAJUIOB U UX COECAMHEHUM.

[IlenoyHo3eMeNbHBIE METaJIBl MarHui M KalbLMW: mnojoxeHue B llepuoanueckoit
cucreMe xumudeckux avieMeHToB JI. M. MenzaeneeBa, CTpoeHME HMX aTOMOB, HAaXO)KJIECHUE B
npupone. dusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliud. Baknelmiue coeluHEeHUs
KaJblMs (OKCHUJ, TUAPOKCU, cOJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMS.

Anromunuil: mnonoxenue B llepuonnyeckoil cUCTEME XMMHMUYECKUX DIIEMEHTOB [l
W. MenneneeBa, CTpoeHHE aTOMa, HaxoxXkJAeHHWe B npupoge. Puznueckue M XUMHUYECKUE
CBOMcTBa amOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHA U THPOKCHU/IA ATFOMUHUSL.

XKeneso: mnonoxenne B llepuoanueckoil cucreMe XMMHMUYECKHX d3ieMeHTOB [l
W. MenneneeBa, CTpOo€HHE aTOMa, HaxoxXJAeHHe B npupoge. Puznueckue M XUMHUYECKUE
cBoiicTBa xene3a. Oxcuapl, TuapoKcu bl U conu xenesa (I1) u xxenesa (II1), ux cocras, cBoiicTBa
U TIOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o0Opa3lamMM METaJUIOB M CIUIaBOB, MX (PU3UUYECKUMHU CBONCTBAMH,
U3yYeHHE pe3yIbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHEOMATEpPHAIIOB),
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0COOEHHOCTEH B3aMMOJCHCTBUS OKCH/IA KAJIBIUS U HATPUS C BOJOH (BO3MOYKHO HMCIIOJIb30BAaHHE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, ITMHKA, xene3a (II) u xenesa
(IIT), menu (II), HabnroeHne U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHM MOHAMU HATpus,
KaJusl U KanblMsl (BO3MOXHO MCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIIEI0OBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJIIOMUHUS U THAPOKCUA [IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallyIbl U UX COCTUHEHUSD.

XHUMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 mMarepuasibl B IOBCETHEBHOM >KM3HM 4esioBeKa. be3ornacHoe MCHojib30BaHue
BELIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momormipb Npu XHMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKaroleil cpeapl (MpeaenabHas T0MycTUMas KOHIIEHTPALHs
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKux npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTEpUaJIbl).

Meoscnpeomemmnoie ceasu

Peanu3anus MexnpeaMeTHBIX CBSI3eW NMPU W3YyYEHUN XUMUHU B 9 Kiacce OCyIIeCTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHSATHIA,
SIBJISFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO011ue ecTecTBeHHO-HAYUHbIE OHATUS: HayYHbIH (PAaKT, TUNIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, KIacCU(pHUKaIus, MEePHUOJUYHOCTb, HAONIIOIEHUE, JKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIelb, SIBJIeHHEe, TApHUKOBLIN 3(D(PEeKT, TEXHOTIOT s, MaTepHAaIbI.

@usnka: Marepus, aroM, DJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKHH 3apsl, IPOBOJHHMKH, IOJYIIPOBOJHUKH,
IUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BELIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIIaBbl, (DU3MYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHHA, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IUTATCIIbHBIC BEILECTBA.

I'eorpagus: atmocdepa, rugpocdepa, MHHEpadbl, TOPHbIE IOPOJbIL, IOJIE3HBIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.



1. Ilnanupyemble pe3yJibTaThl 0CBOEHHS MPOTrPaAMMBbI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC pe3ylbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHs
JOCTHUTAIOTCS B X0Ji¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHON M BOCIUTATEIIHHOM JICSITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBWJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUAIM3ALMN 00yJatomuXcsl.

JIMYHOCTHBIE pe3ybTaThl OTPAXKAOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMO} MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHHUSI K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMAINUEH O MEePEeIOBbIX TOCTHKCHUAX M OTKPBITHSIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 o0IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

NpPEJICTaBICHUS O COIMAJIBHBIX HOPMAxX W MPaBUIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B OOINECTBEHHO TMOJIE3HOW, y4eOHO-
MCCIIEIOBATENLCKON, TBOPYECKOM M JPYIHX BUAAX JEATEIHHOCTH, TOTOBHOCTH K pPa3HOOOpa3HON
COBMECTHOH JIESITENBHOCTH TPU BBIMOJHEHUH y4E€OHBIX, O3HABATEIbHBIX 33/a4, BBITOTHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3JaHIH YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHIMMAaHHIO
¥ B3aMMOIIOMOIIM B MpOILECCEe 3TOH Y4eOHOH AEATETBLHOCTH, TOTOBHOCTH OIICHHBAaTh CBOE
MOBEZICHUE M TOCTYNKH CBOMX TOBapHIIEH C TMO3WIMU HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHMUS MOCIIEICTBUI MTOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEJACTABICHUS O  BEHIECTBE W  XHMHYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKW W COCTABIIIOIINE OCHOBY JUIS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpelloi, O pojH
XUMHH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HAIpaBJICHHbICE Ha MOJYYCHHWE HOBBIX 3HAHUHA MO XUMHUH,
HEOOXOMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IPOIIECCOB U SBJICHHM, IT03HABATEIBHOM,
UH(QOPMAIIMOHHOW W YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPABOYHOH JIMTEPATypoid, HOCTYITHBIMH TEXHHYECKUMH CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYCHHIO M TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIEIOBATEIBCKON JEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00Oy4YEHUS B AbHEUIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBEIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HHW, OCO3HAHUE TIOCICACTBHNA W HENPHITHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS ANKOTOJIS, HAPKOTHUKOB, KYpEHHsI), HEOOXOIMMOCTH COOIIOACHHS
npaBuwiI 0E30MAaCHOCTH TMPHU OOpaIleHHH C XUMHYECKHMH BEIIECTBAMH B OBITY M PEalbHOM
KHU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPaKTHYECKOMY M3y4YEHHIO PO(eccHidl M TpyAa Pa3iudHOrO poja, yBaXKEHUE K
TPpyLy ¥ pe3yiabTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUS
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NPEIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BBIOOP WHAMBUAYAIBHOW TPaeKTOPUU
NPOJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIIHONW MpOo(pEeCCHOHATBHON AEATEIbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHCS B MPO(ECCHOHABHON Cpeae;

6) IK0JIOTHYECKOr0 BOCTIUTAHHUS:

9KOJIOTMYECKHU 1ieJIeco00pa3HOe OTHOUIEHUE K NMPUPOJE KaK MCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pPOBOr0 M 0€30I1acHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (U3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEILlECTBaMHU,
a TAaK)KE B CUTYalMsX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CMOCOOHOCTH TPHUMEHSTh 3HAHHs, TOJydaeMmble NMPU W3YYCHUH XUMHUH, IS PEUICHHS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ATILHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
IIOCPEACTBOM METOJIOB XMMUH, IKOJIOTUYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT0O3HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MmerampeaMeTHBIX pe3yNbTAaTOB BBIIEISIOT 3HAYUMbIE Ui (OPMHPOBAHUS
MHPOBO33pEHHUs OOlLIeHAYYHbIE MOHATUS (3aKOH, TEOpHWs, MPHUHIIUI, TUIOTe3a, (akT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMEeTOB (GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHHUBEpcajibHble ydeOHbIE AeWCTBUS (ITO3HABATENIbHBIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue neicTBus:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUMA:
pPacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACIATH HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIUBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIIOJIL30BaTh MOHATHS JJIs1 OOBSICHEHUS
OT/ACIbHBIX (AKTOB W SBJICHUW, BHIOMpATh OCHOBAHUS W KPUTEPUH IS KiaccH(UKAIUN
XUMHUYECKUX BEIIECTB U XUMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeX1y 0OBEKTaMU U3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1€TyKTUBHbIC,
10 aHAJIOTHH ), JIeJIaTh BIBOBI U 3aKJIFOUCHHS;

YMEHHE MPUMEHATh B MpPOIECCe TMO3HAHUS MOHATHS (MPEAMETHBIE M METallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MPEoOpa3oBBIBATH LIMPOKO
MIPUMEHSIEMbIC B XHUMHHM MOJICJIBHBIC MPEICTABICHUS — XUMHYECKUI 3HAK (CUMBOJI AJICMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHUMHUYECKOW peakluh — TMpU pelIeHnd YydeOHO-
MO3HABATENbHBIX 3a/Ja4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SABICHUSIX.

ba3oBble ncciaenoBarebCKue AeiCTBHS.

YMEHHUE HCIOJIb30BaTh TMOCTABJIEHHBIE BONPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHMS, a
TaK)K€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpuOOpeTeHne OMbITa MO TJIAHMPOBAHWIO, OPTaHMU3AIMH U MPOBEICHUIO YUEHUYECKUX
AKCMEPUMEHTOB, YMEHHE HAOMIOIaTh 32 XOJJ0M MpoIlecca, CaMOCTOSATEIHHO MPOTrHO3UPOBATH €TI0
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pe3ynbTar, (GopMyIHpoBaTh OOOOIICHHS M BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Pabora c undopmanueii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATh U HHTEPIPETHUPOBATH HH(OOPMAIHIO PA3TUYHBIX BUJOB
1 (OpM MpeICTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs IUTepaTypa
XMUMHMUYECKOTO COJEp)KaHMsl, CIpaBOYHbIE IMOcOOMs, pecypchl MHTepHera), KpUTHUYECKU
OIICHUBATh MMPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHATH Pa3IMYHbIE METOIBI U 3alPOCHI MPH TIOUCKE U 0TOOpe HH(OpMAIMH U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOAUMBIX JUIsl BBHIIIOJIHEHUS YUEOHBIX U TO3HABATEIbHBIX 3344
ONpEJENEHHOr0 THUIA, MPUOOPETEHUE ONbITa B O0JACTH HCIOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHH, OBJIAJCHUE KYJIbTYpPOH aKTHUBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBIECHUS
nH(pOpMallU¥ ¥ WJUIIOCTPUPOBATh pelIaeMble 33/a4l HECJOKHBIMM CXEMaMH, JAWarpaMMaMu,
npyruMu popmamu rpaduk U UX KOMOMHAIUSIMUY;

YMEHHE HCII0JIb30BaTh M aHAIM3MPOBATh B IpoOllecce YYEOHOM M HUCCIIEOBATEIbCKON
JESITeIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIBCKOT0 X0341iCTBa U TPAaHCIIOPTa
Ha COCTOSIHUE OKPYKArOLIEH IPUPOTHOMN CPEBI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHs 3a/aBaTh BOMPOCHl (B XoJe Auanora M (WJIM) JUCKYCCHUHU) IO CYLIECTBY
oOcyxnaemMoil Tembl, (HOPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4H;

YMEHHUS IPECTABIATH MOJTYYCHHbBIE PE3YIbTAaThl T03HABATEIBHOMN JESITEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHYECKOTO
IKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OTMBITA, JTAOOPATOPHON PAOOTHI MO WMCCIICIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATEIBHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAacOBaHMs MO3UIMM (0OCyxaeHus, oOMEH MHEHUSMHU, «MO3TOBbHIE
LITYPMbI», KOOPJUHALIMS COBMECTHBIX JACHCTBUI, ONpeAeeHue KPUTEPUEB 0 OILICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSTEIBHO OINPEICIIATh LENU JNEeITEeIbHOCTH, IJIAHUPOBATh, OCYIICCTBIISTD,
KOHTPOJHUPOBaTh M MPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
Haubonee d¢¢eKTUBHbIE CINOCOOBI  pemieHus y4eOHbIX H  [O3HABATENBHBIX  3a7ad,
CaMOCTOSITCIIBHO COCTABJIATh MM KOPPEKTHPOBATh IPEJIOKEHHBIA aJTOPUTM JCHCTBUH IMPH
BBITIOJIHCHUM 33JaHUil ¢ y4ETOM TMIOJIydCHHMS HOBBIX 3HaHHMHA 00 W3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ysibTaTa 3asBJICHHON ILIeNH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPeIaraeMble B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yNbTATOB IO OCBOEHHIO 0O053aTENLHOTO COAEpIKaHus,
YCTaHOBJICHHOTO JaHHOM (enepambHON pabouell MporpamMMmol, BBIJIENSAIOT: OCBOCHHBIE
oOyJarolMMHUCsT Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBuil, cneuuduyeckue IS
npeaMeTHON o0macTh «XuUMUs», BHJBI JEATEIBHOCTH MO TOJYYE€HHIO HOBOI'O 3HAHHUSA, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIIHSIX.
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K xony oOydenus B 8 kJiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypPOBHE OJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OyUAIOINUXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHSATUH: aTOM, MOJIEKYJa, XMUMHUYECKUMN
AJIEMEHT, IPOCTOE BEILIECTBO, CJOXHOE BEILIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOJHas),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JI0JIsl XUMUYECKOTO 3JIeMEHTa B COEAMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KACJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peaknus, KiIacCU(pHUKAIM PEaKUUi: peakuu COCIUHEHHUS, PEAKIHUU Pa3JI0OKECHHUsS, PEaKIHH
3aMelleHus], peakuu 0OMEHa, 9K30- U SHJA0TEPMUUYECKHE PEAKIUH, TEIUIOBOM APPEKT peakuuu,
SJIpO aTOMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTallb, paAuyCc aToMa, XUMUYecKasi CBSI3b,
MOJISIpHAsl M HENOJISipHAsi KOBAJEHTHAsl CBA3b, MOHHAsl CBS3b, WOH, KAaTHOH, aHHOH, pacTBOp,
MaccoBas J10J1sl BEIEeCTBa (MPOLIEHTHAs! KOHIIEHTPAlMsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKMX MOHSATHH M NPUMEHATH O3TH
MTOHSATHS TIPU ONMMCAHUU BEIIECTB U UX MPEBPALCHUI;

UCIO0JIb30BATh XUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HUS (OpPMyNl BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIHI;

OTpEENATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OHHApHBIX COEJWHEHUSX, CTENEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIacCy COeauHEeHUW 1o (opmynam, BUJ XUMHUYECKOW CBs3M (KOBaJieHTHAas W WOHHAas) B
HEOPraHMYECKUX COEAMHEHUSIX;

packpsiBaTh cmbica Ilepuogmyeckoro 3axona JI. U. MenpeneeBa: neMOHCTpUPOBATH
MMOHUMAaHHE NMEePUOIUUYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
[lepuoauueckoii cucteme, 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, MIOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO y4EeHHUsI, 3aKOHa ABOraipo;

OMHCBIBaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoguueckoil cUCTEMbI
XMUMHMYECKUX AJIEMEHTOB: pazliMyaTh MOHATUS «TJlaBHas moArpynmna (A-Tpymma)» U «1mobouHas
noarpynmna (b-rpynma)», manple u OOJBIINE TEPHOJMBI, COOTHOCHUTh O00O3HAYCHUS, KOTOpPHIC
umetrorcs B Tabnuie «llepuoanueckas cucrema xumuueckux snnementoB JI. Y. MenneneeBa» ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsl
s1ipa, 0011ee YNCII0 AJIEKTPOHOB U PACIIPE/ICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMHUUYECKUE AIIEMEHThI, HEOPraHMYECKHUE BEIECTBA, XUMHUYECKHE
peakuu (1Mo YUCIy M COCTAaBY YUaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEILIOBOMY 3P PEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, TOJTBEPKJasi OMHCAHHE MPUMEPAMU MOJEKYISPHBIX yYpaBHEHUH COOTBETCTBYIOIIHUX
XUMHYECKUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 1o (popMylie CoOeIMHEHHUsI, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEAKIINHY;

IIPUMEHATh OCHOBHBIE OIEpAallMd MBICIUTEIbHON NEATENbHOCTH — aHaJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEeMaTU3alulo, KIacCU(UKAIMIO, BbISBIEHHE NPUYMHHO--
CJIEACTBEHHBIX CBS3€H — JUIS U3yUEHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH, ECTECTBEHHO-
Hay4yHble METOJbl IMO3HaHWS — HaOIIOAECHUE, H3MEpEeHHe, MOJIEIMPOBAHUE, HSKCIEPUMEHT
(peanbHBIN U MBICTICHHBIH);

ClIeZIOBaTh  TpaBWJIaM  IIOJIb30BAaHUS XUMHUYECKOW TMOCYJOW U J1abopaTopHBIM
o0opyJIoBaHMEM, a TakXKe TIpaBUiIaM OOpalleHHs C BelIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMHU TI0 BBIMOJHEHUIO JAa0OPATOPHBIX XHUMHUYECKUX OIBITOB IO TOTYYCHHIO U
COOMpaHUIO Ta3000pa3HbIX BEUIECTB (BOJAOPOJA M KUCIOPOJAA), MPUTOTOBJIECHUIO PacTBOPOB C
ONpENENEHHON MaccoBOM J0JE€H pacTBOPEHHOTO BELIECTBA, IUIAHMPOBATb M IPOBOAWUTH
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XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOUIBIO
MHIUKATOPOB (JTakMyc, (heHOIPTAICHH, METUIIOPAHXK U APYTHeE).

K xoHmy oOydeHuss B 9 KJjacce mpeIMETHBIE Pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHPOBAHHOCTD y OOYUAIOMIUXCS YMEHUH:

pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHUUYECKMX TMOHSATHUN: XUMUYECKUU SJIEMEHT, aTOM,
MOJIEKYJa, HMOH, KaTHOH, aHUOH, IPOCTOE€ BEUIECTBO, CJOKHOE BEIIECTBO, BaJIEHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peaklus, XHMHUYECKas CBS3b,
TEIIOBOM A PEKT PeaKIiu, MOJIb, MOJISIPHBI 00BEM, PACTBOP, IMEKTPOJIUTHI, HEAICKTPOJIUTHI,
AJIEKTPOJIMTAYECKAS JTUCCOIMAIUS, PEaKIM HOHHOTO OOMEHa, KaTalhu3aTop, XUMUYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHUMbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakiny, OKHCIUTENb, BOCCTAHOBUTENb, OKHUCIECHHE U BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aM(}OTepHOCTh, XMMUYECKasl CBsI3b (KOBAJCHTHAs, MOHHAS, METaJUIMYECKasi), KpUCTaUTMIecKas
pemeéTka, KOppO3Usi METauIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklnH, TMpeaesIbHO
nonyctumas konuentpanus [1JIK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH M TPUMEHSTh OTH
TIOHSTHUS TIPU OTIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

WCIIONb30BaTh XWMHYECKYI0 CHMBOJIUKY JJIi COCTaBJIeHHUs (OPMYJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIHIL;

OTIPENIETISATh BAJICHTHOCTD M CTENIEHb OKUCICHHSI XUMUYECKUX AIEMEHTOB B COCTMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMNPENENIEHHOMY KJacCy COEIMHEHUI IO
dhopmynam, BUJ XUMAYECKON CBSI3M (KOBaJIEHTHAsI, MOHHAsI, METAJUTMYECKas) B HEOPTaHUIECKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHYECKOH (opMylie, XxapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANIMYECKON PeIIETKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cMmbich [lepuoandeckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATh €T0
MOHMMAaHKe: ONMCHIBaTh U XapaKTepu3zoBaTh TaOnuuHyio ¢opmy Ilepuonnyeckoil cucteMsl
XMUMHMYECKUX AJIEMEHTOB: pazliMyaTh MOHATUS «TJlaBHas moArpynmna (A-Tpymma)» U «1mobouHas
noarpynmna (b-rpynma)», manple u OOJBIINE TEPHOJMBI, COOTHOCHUTh O00O3HAYCHUS, KOTOpPHIC
UMEIOTCS B TEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sSApa, 00IIee YUCiIo 3JIEKTPOHOB U paclpeesieHne ux
IO DJIEKTPOHHBIM CIIOSIM), OOBACHATH 001[e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIMHEHUI B Mpelenax MajiblX MEepUuoJ0B U TJIaBHBIX MOJATPYII C YYETOM CTPOCHHS MX
aTOMOB;

KJIACCU(UIIMPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA, XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEILIECTB, IO TEIJIOBOMY 3¢ (deKTy, mo
M3MEHEHUIO CTEMeHEeH OKUCIEHUSI XUMUYECKIX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) O0OIIME U CcHenupuUeckue XUMHUYECKHE CBONCTBA
MIPOCTBIX M CJIOKHBIX BEIIECTB, MOJITBEPK/Iasi ONMUCAHUE MPUMEPAMH MOJICKYIISIPHBIX M MOHHBIX
ypaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHIA;

COCTaBIISATh YPaBHEHUS AJIEKTPOJUTUYECKONW TUCCOLMALMU KHUCIOT, IIeJouel U comeil,
MOJIHBIE M COKpAalIEHHBbIE ypaBHEHUS peakiuid HOHHOTO OOMEHa, YpaBHEHMsI pPEaKIIHii,
MOATBEPXKIAIOIINX CYIIECTBOBAHME T€HETHMUYECKOM CBSI3M MEXJy BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX pPEAKUUN IOCPEACTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPALLICHUI B Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISTH OTHOCUTEJIbHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJTIF0 XMMHYECKOTO dIIeMEHTa 0 (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUECKOUN peaKIIni;
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coOmogaTh NpaBWiIa  TOJB30BAHUS  XMMHUYECKOH TOCYyIOoM ¥ J1abopaTopHBIM
00opyZI0BaHUEM, a TaK)Ke MpaBUiIa 0OpaIIeHHs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBIMOJHEHUIO JIAOOPATOPHBIX XWMUYECKUX ONBITOB M0 TMOJYYCHHI0O U COOMPAHMIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOJUTH PEAKLMH, NOJITBEP)KIAIOUINE KAYECTBEHHBIN COCTaB pa3IMUHBIX BELIECTB:
pacrno3HaBaTh OIBITHBIM INYTEM XJIOPHUI-, OpOMMJI-, MOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, THUAPOKCHI-MOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3YYEHHBIX METaJUIOB,
MPHUCYTCTBYIONIUE B BOJAHBIX PACTBOPaX HEOPraHMIECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIE€pallMd MBICIUTEIbHONW JEATEIbHOCTH — aHaJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIUIO, BBISIBIIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3EH — JJIs
M3YUYCHHsI CBOMCTB BEIIECTB M XUMUYECKHUX PEAKIIHiA, €CTECTBEHHO-HAYYHBIE METOMbI TIO3HAHUS
— HaOII0IeHNEe, U3MEPEHHUE, MOIETTUPOBAHUE, SKCIIEPUMEHT (PeasibHbIM U MBICIICHHBIN).
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IV. TemaTnueckoe njianupoBanme 8 kiaacc

Ne Tema KoanuyecTBo OueHoYHbIE 20P/LHOP
n/n aKaJeMHUYeCKHUX | NpPoUeaypbl
4acoB,

OTBOAMMBIX Ha

OCBOCHMUEC TEMbI
Pasnen 1. IlepBonayajbHble XHMHUYECKHE MOHATHS
1 Xumust — BakHasi 00J1aCTh €CTECTBO3HAHUS U MPAKTHUECKON JIEATEIIBHOCTH YeJIOBEKa 5 Bubmorexa [JOK

https://m.edsoo.ru/7f41837c

2. BemectBa 1 XMMHUYECKHE peaKLIUN 15 Bubmoreka [JOK

https://m.edsoo.ru/7f41837c

Pasnen 2. BaxkHeiimue npeacTraBuTe/ M HEOPraHUYECKHX BELECTB

Boznyx. Kuciopoa. [Tonsitue 06 okcunax 6 Bubmoreka [JOK
https://m.edsoo.ru/7f41837c
Bonopon. [ToHsiTHE 0 KHCIOTAX U CONAX 8 Bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [ToHsTHE 00 OCHOBaHUSIX 5 Bubmumoreka [JOK
https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN 11 Bubmanorexa LIOK

https://m.edsoo.ru/7f41837c

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3iemenToB /. . MenaeneeBa. CtpoeHue aToMoB. XuMH4ecKas cBsi3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XuMHIecKux 31aemMenToB /. 1. Menneneesa. 7 Bubnuoreka [JOK

CtpoeHne atoma https://m.edsoo.ru/7f41837c

Xumuueckast cB3b. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLINU 8 Bubmmnorexa LIOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TemaTnyeckoe mIaHupoBaHue 9 Kiaace

Ne Tema KoanuyecTBo OueHoYHbIE 20P/LHOP
n/n aKageMHYeCKHX npoueaypbl
4yacoB,
OTBOAMMBIX HA
OCBOCHMUEC TEMbI
Pazges 1. BemecTBo 4 XUMHYeCKHe PeaKIMH
IloBTOpenue u yriy0OneHue 3HaHUH OCHOBHBIX pa3/ielloB Kypca 8 kiiacca 5 butmoreka [IOK
https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX peaKIui 4 Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
DNeKTPOIUTHYECKAs UCCOLHMAINSA. XUMHYECKHE PEaKIiK B PACTBOpax 8 Bbubmuoreka IIOK
https://m.edsoo.ru/7f41a636
Pazges 2. HemeTa/uibl M UX cOeJUHEHUS
OO61as XxapakTepUCTUKA XUMHUYECKUX eMeHToB VIIA-rpynmebl. ["anoreHs 4 Bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OO61as XxapakTepUCTUKa XUMHYECKUX AeMeHToB VIA-rpymmel. Cepa u e€ coequHeHus 6 Bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
OO61as XapaKTepUCTUKA XUMHYECKHUX 3J1eMeHTOB VA-rpymibl. A30T, (ochop U UX COSTUHEHUS 7 Bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
OO611as XapaKTepUCTUKA XUMUYECKUX 1eMeHTOB [V A-rpymnrbl. Yriiepoa U KpeMHHUH U UX COCAUHEHHUS 8 Bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
Paspen 3. Mera/uibl M MX COeIMHEHHUS
OO61ue cBOWCTBA METAILIOB 4 Bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
Baxneiire MeTamisl ¥ BX COSAMHEHUS 16 Bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
Pazpnen 4. Xumus n okpyxaromas cpeaa
BemectBa 1 MaTepuansl B )KU3HU YETOBEKA 3 Bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
PesepBHOE BpeMms 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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