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IHOACHUTEJIBHAA 3AIIUCKA

PaGouast mporpamMma o XuMuH JJis o0ydaromuxcs 8-9 Ki1accoB cocTaBlieHa Ha OCHOBE TpeboBaHuUi
K pe3y/bTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeNIbHONM MPOTrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs,
npenacraBieHHbIX B DenepanbHOM rocyaapcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIETo
oOpa3zoBaHMs, ¢ Y4€TOM pacmpelenEéHHBIX MO KjaccaM IMpOBEpSeMbIX TPeOOBaHUI K pe3yibTraTram
OCBOEHHUSI OCHOBHOHM 00pa3oBaTelbHON IpOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHHsA U 3JIEMEHTOB
COoJIepKaHusl, MPEJCTaBICHHBIX B YHUBEPCAIbHOM KOoAM(UKATOpe MO XMMHHU, a TaKKE HAa OCHOBE
[IpumepHOIt MporpaMMbl BOCIUTAHUS 00YUAIOIINUXCS MPH MOTYYSHUH OCHOBHOTO 00111ero 00pa3oBaHus
u cydyérom KoHuenmuu mnpenogaBaHus Y4eOHOro mpenMeTa «XUMHUS» B 00pa30BaTENbHbIX
opranuzanusax Poccutickort @enepariuu, peain3yroImx OCHOBHBIE 00111e00pa30BaTeIbHbBIE MPOTPAMMBbI
(yrB. Pemiennem Komnernn Munnpocsenienus Poccun, npotokon ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «XUMUS»

Bxman ydeOHoro mpeamera «XuUMHS» B JOCTHXKEHHE €€ OCHOBHOTO OOIIEro ooOpazoBaHUs
00yCIIOBJIEH BO MHOTOM 3HAY€HHEM XHMUYECKOW HayKd B MO3HAHMM 3aKOHOB NMPUPObI, B PA3BUTHUU
MIPOU3BOIUTENBHBIX CHJT OOIIECTBA M CO3JJaHIH HOBOM 0a3bl MATEPUAIBHON KYIbTYpPHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK paclpoCTpaHUiIa CBOE BIMSIHME Ha Bce 00nacTu
YEJIOBEUECKOr0 CYIIECTBOBaHUS, 3a/iajla HOBOE BUJCHUE MHpPA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpPbI, HEOOXOAUMBIM yYCIOBHEM >KU3HHU OOIIECTBA: 3HAHHE XUMUU CIIY>)KUT OCHOBOH IS
(hOopMUPOBaHHUS MHUPOBO33PECHUS YENIOBEKA, €r0 MPEJCTABICHUNH O MaTEepHaTbHOM EIUHCTBE MHPA;
BaXXHYIO POJIb UTPAIOT (POpMUpyEeMble XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAILIEHUAX YHEPTUU U 00
ABOJIIOIIMH BEIIECTB B MPUPO/IE; COBPEMEHHAS XMMHUSI HAIIPaBIIeHA HA PEIIeHHE TI00aTbHBIX MPoOIeM
YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA — CBHIPHEBOW, YHEPIETUUYECKOM, MHUILEBOM U SKOJOTMYECKOU
0€30MMacHOCTH, TPOOJIEM 3IPABOOXPAHEHUSI.

B ycnoBusix Bo3pacTaromero 3HaueHus: XMMUU B )KH3HU OOILECTBA CYIIECTBEHHO MOBBICUIACH POJIb
XUMHYECKOTro 00pa3oBaHus. B TutaHe conpanu3anuy OHO SBIISETCS OJHUM U3 YCIOBUH (HOPMUPOBAHHS
MHTEJJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKUE 3HAHUS HEOOXOIUMBI JIJIsl TPHOOPETEHUsT OOIIEKYIbTYPHOTO
YpOBHS, TO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO Yy4YacTBOBAaTh B
MHOTOOOPa3HOM KHM3HU OO0IIeCTBa, IS OCO3HAHUS BAXHOCTH PAa3yMHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U 3/IOPOBBIO JPYTUX, K OKPY)KaOIIEeH IPUPOIHON cpese, A TPaMOTHOTO MOBEIEHUs IPU
WCIIOIb30BAaHUH PA3JIMYHBIX MAaTEPUATIOB U XUMUUYECKHUX BEILIECTB B MOBCEIHEBHOM JKU3HMU.

Xumudeckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SIBJISIETCSI 0a30BBIM IO OTHOIICHHIO K CHCTEME OOIIETO
XUMHYECKOro obpazoBanus. [103TOMy Ha COOTBETCTBYIONIEM €My YPOBHE OHO pea3yeT MPHUCYIIHE
o01ieMy XUMHUYECKOMY 00pa30oBaHUIO KJIIOYEBBIE IIEHHOCTH, KOTOpPbIE OTPa)KaroT rOCyAapCTBEHHBIE,
OOIIECTBEHHBIE ¥ MHJIMBUIYaTbHBIC MOTPEOHOCTH. DTUM OIpPEAEISETCS CYIIHOCTh 00IIel cTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHS 00yUaIOMIMXCS CPEICTBAMU YUEOHOT0 IpeamMeTa « X uMUs».

N3ydyenne mnpemmera: 1) cmocoOCTByeT peanu3allid BO3MOXHOCTEH [UIsI CaMOpPasBUTHS U
(hopMHUpPOBaHKS KYJIBTYphI JUYHOCTH, €€ 00IIe 1 (QYHKIIMOHATILHON IPAaMOTHOCTH; 2) BHOCUT BKJIaJ B
(hOopMUPOBaHHE MBITIICHUSI U TBOPUYECKHUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSTEIHHON
y4eOHOM AESITeTbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak
B IIOBCEJHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBHON NEATETBHOCTH; 3) 3HAKOMHUT CO CIEHU(PHUKON
HAy4YHOT'O MBIIUJIEHHS], 3aKJIaJIbIBAET OCHOBBI IIEIOCTHOTO B3IJIsS/Ia HA €IMHCTBO MPHUPOJABI U YeJIOBEKa,
SIBIIIETCS. OTBETCTBEHHBIM 3TAloOM B (DOPMHUPOBAHHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOPOCTKOB;
4) cnocobctByeT (OPMUPOBAHHMIO LIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHMSM, K
MPHUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00Pa30BaHME ITKOJIBHUKOB.

Ha3BanHble HanpaBiieHUs1 B 00y4€HUN XUMUHU 00eCTIeunBaIOTCs crienn(puKoi cofepxaHus mpeaMera,
KOTOPBIA SIBJISICTCSI TIENarOTHYeCKH aJalTHPOBAHHBIM OTpaXKeHHEeM 0a30BOM HayKuM XHMHH Ha
OIPENIEIIEHHOM 3TaIle €€ pa3BUTHA.

Kypc xumun 0CHOBHO# IIKOJIBI OpUEHTHUPOBAH Ha OCBOSHUE 00YJAIOIIUMUCS OCHOB HEOPTaHUIECKON
XUMHH U HEKOTOPBIX MOHATUHN U CBeIEHUH 00 OTJENbHBIX 00BEKTaX OPraHuYeCKOW XUMHUH.

CtpykTypa conepkanus npeamMeTa chopMUpOBaHa HA OCHOBE CUCTEMHOTO TIOJIX0/1a K €ro H3y4eHHUIO.
CopepxaHue CKJIAaIbIBACTCS M3 CUCTEMbI MOHATHI O XMMUYECKOM 3JIEMEHTE U BEIECTBE U CHUCTEMBI
MOHATHA O XUMHYECKOW peaknuu. O0e 3TH CHCTeMBI CTPYKTYPHO OpPTraHWU30BaHbl O MPUHIUITY



MOCJIEIOBATEILHOTO Pa3BUTHUSl 3HAHMI Ha OCHOBE TEOPETHUYECKUX MPEJICTABICHUW PAa3HOrO YPOBHSI:
ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUSA, ypoBHs [lepnoaunyeckoro 3akoHa
J. . MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YUCHHUS O CTPOCHHHM aTOMa U XUMHUYECKOW CBS3H,
Mpe/ICTaBICHU 00 AIIEKTPOIUTHYECKON NUCCOIMAIMM BEUIECTB B pacTBOpax. TeopeTndyeckue 3HaHUS
paccMaTpuBalOTCS Ha OCHOBE SMIUPHUYECKU MOJNYYCHHBIX W OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS
MOCJIEI0BATENBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITOJHSS PYHKIIMH OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUECKOr0 MPUMEHEHHS U MOJyUYCHUS M3y4aeMbIX BEIIECTB.

Takast opranu3anus copepKaHus Kypca ClloCOOCTBYET MPEICTABICHUIO XUMUUECKONW COCTABIISIONIEH
HAyYHOH KapTHUHBI MUpPa B JIOTUKE €€ CUCTEMHOU Npupoabl. Tem caMbIM 0becrieurnBaeTcst BO3MOKHOCTh
¢dbopMupoBaHUs Y 00ydalouXCsl IEHHOCTHOTO OTHOLIEHHS K HAyYHOMY 3HAHUIO U METOAAaM MO3HaHUs
B Hayke. BaxxHO Takye 3aMETUTb, YTO OCBOCHHUE COJIEpKaHUsI Kypca MPOUCXOIUT C NPHUBIICYEHUEM
3HAHUM U3 paHee U3YyYEHHBIX KypcoB: «Okpyxaronmi mupy», «buonorus. 5—7 knaccei» u «dusnka. 7
KJIace».

HEJHN N3YYEHUA YYEBHOI'O IIPEJIMETA «XUMMUS»

K mnHampaBieHuio mNepBOCTENIEHHONW 3HAYMMOCTH ITIPU peaau3ald 00pa3oBaTeIbHBIX (YHKIUH
npeamera «XuMUs» TPAAULMOHHO OTHOCAT (POPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTUYECKOH JEATEIbHOCTH YeJOBEKa W KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3a7aua peIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XMMHUYECKHX
3HaHUN — BaXXHEWIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX MOJOXKEHUH, JOCTYITHBIX
0000111eHUII MUPOBO33PEHYECKOT0 XapakTepa, sA3bIKa HAyKH, 3HAaHUH O HAayYHBIX METOAAX H3YyYEHUs
BEIIECTB M XMMHUYECKHX pPEaKUWd, a Takke B (POPMUPOBAHMHM M PaA3BUTHUH YMEHHMH M CIIOCOOOB
NESTENbHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJAEHWEM M TPOBEIECHHEM XMMHUYECKOTIO
HKCHEPUMEHTa, COONIOJIEHHUEM IpaBWil O€30MacHOr0 OOpalleHUs] C BELIECTBAMH B IOBCEIHEBHON
AKHU3HHU.

Hapsany ¢ 3TuM nenu u3ydeHus npeaMeTa B IMporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI ¢ YYETOM
HOBBIX TIPUOPUTETOB B CHCTEME OCHOBHOTO 001iero obpaszoBanus. CeromHs B oO0pa3oBaHUU 0C000
3HaYMMOH TpHU3HAETCS HANpaBIEHHOCTh OOYYEHHsT Ha pa3BUTHE W CAMOpPA3BUTHE JIMYHOCTH,
(bopmHpoBaHue €€ UHTENIEKTa U o01Iel KyabTypbl. OOyd4eHHEe YMEHUIO YUUThCA U IPOJOJIKATh CBOE
00pa3oBaHNE CAMOCTOSTEIBHO CTAHOBUTCS OAHOM U3 BaKHEWIINX (PYHKUIMH YUeOHBIX MTPEIMETOB.

B cBsi3u ¢ 3TUM IIpU M3ydeHUH NpeMeTa B OCHOBHOM ILIKOJIE TOMUHUPYIOIIEe 3HaYeHne IpuoOpesu
TaKue IeJH, KaK:

(dopMHpOBaHNE HHTEIUICKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caM000pa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEILIEHUH, CIIOCOOHOM aanTHPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

HAIpPaBJIEHHOCTh 00Y4YEHUS Ha CUCTEMAaTUYECKOE MPUOOIICHUE YUalIXCs K CaMOCTOSTEIbHON
MO3HABATEIIBHON NEeATEeIbHOCTH, HAYYHBIM METOAAaM MMO3HaHUS, (POPMHUPYIOIIUM MOTHUBALIHIO U
pa3BHUTHE CIOCOOHOCTEN K XUMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yUJaIOIIMMHICS OTbITa Pa3HOO00pa3HON
ACATCIIbHOCTH, ITIO3HAHUA U CaMOIIO3HaHHUA, KIIFOUYCBBIX HABBIKOB (KHIO‘ICBBIX KOMHGTGHHHﬁ),
UMEIOIINX YHUBEPCATHHOE 3HAUCHHUE TS PA3IMYHBIX BUIOB JICATEILHOCTH;

dbopMupoBaHre yMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIETO MUpPa HA OCHOBaHUH
3HAHWI U OTIBITA, MMOJYYCHHBIX MIPH U3YUCHUH XUMUM;

dbopMupoBaHue y 00yJaromMXcsi TYMaHUCTHYECKUX OTHOIIEHUH, TOHUMaHUS [IEHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BRIPAOOTKH SKOJIOTHUECKH 11eJIeCO00pa3HOTO MOBECHUS B OBITY U
TPYJIOBOM AEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHOMN CPEIbI,

pa3BUTHE MOTHBAIMK K O0YYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO K CAMOBOCITUTAHUIO HAa OCHOBE
YCBOEHHSI 00IIEeUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIs U
HAINPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.



MECTO YYEBHOI'O IPEJIMETA «XUMMUS1» B YHEBHOM IIVIAHE

B cucteme o61iero oopazoBaHust « XuMuUs» MpU3HaHA 00513aTeTLHBIM YI€OHBIM IMPEIMETOM, KOTOPBIH
BXOAUT B COCTAaB HpGI[MGTHOﬁ O6J'IaCTI/I «ECTGCTBGHHO-H&Y‘-IHBIG MpEeaAMCETBD).

YueOHbIM TIT1aHOM Ha €€ u3ydeHue oTBeAeHo 136 yueOHbIX YacoB — 1o 2 4. B HeZeto B 8 1 9 kiaccax
COOTBETCTBEHHO.

COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

8 KJIACC

IlepBoHauYa/JbHbIe XMMHUYECKHE TOHSITUSA

[Ipeamet xumun. Ponpe XxuMuu B )KU3HM YesloBeKa. Tena u BemecTBa. Pu3nuecKue CBOKMCTBA BEIECTB.
ArperatHoe coctosiHue BellecTB. [IoHsATHE O MeTOaX MO3HAHUS B XUMHUU. XUMHUSL B CUCTEME HAYK.
YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHUust CMECEH.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 3JeMeHThl. CHMBOJIBI XMMHUYECKUX 3JIeMEHTOB. I[IpocThie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENBbHAs aroMHasg Macca. OTHOCHUTENbHAsE MOJEKYJIsIpHas Macca. MaccoBas moms
XUMHUYECKOI'0 JIEMEHTA B COEUHEHUH.

®usnueckue U XMMUYECKUE SIBJICHHS. XUMHUYECKas peakius U €€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMHUYecKue ypaBHeHHsS. Kiaccupukamuss XUMHUYECKHX peakuid (COoequHEHWUS,
pasNoKeHUs, 3aMeIeHUs, 0OMEHa).

XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XHUMHUECKOW IOCYAOH, ¢ mpaBuiamMu paboOThl B
nabopaTtopur U Tpu€MaMu OOpaleHus ¢ J1abopaToOpHBIM O00OpPYAOBAaHHEM; H3YYCHHE M OIHUCAHUE
(U3MUECKUX CBOWCTB OOpa3IOB HEOPraHMYECKHX BEIIECTB; HAOMIOACHHE (U3MUECKUX (IJIaBJICHUE
BOCKa, TasHUE JIbJla, paCTHpaHUE caxapa B CTYIKE, KUMEHUE U KOHACHCAIUS BOJbI) U XUMUYECKUX
(ropeHue cBe4H, MPOKATMBAHME MEIHOW MPOBOJIOKHU, B3aUMOCIHCTBUE Mela C KUCIOTOM) SIBIECHUH,
HaOJlI0JIeHWe M ONHCAaHWE TMPU3HAKOB MPOTEKaHUsS XHUMUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOIM KHUCIOTHI C XJOpUIOM Oapusi, pasinoxenue ruapokcuna meau(ll) mpu
HarpeBaHUH, B3aMMOJICUCTBHE kele3a ¢ pactBopoM cosr menu(Il)); n3yuenue crocoOoB pasaencHus
cMeceil (C TOMOINBID MarHuTa, (PUIBTPOBaHWE, BBIAPUBAHHUE, TUCTHIUIAIMS, XpoMaTtorpadus),
MPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM; HAOJIO/IEHUE U ONHCAaHUE Pe3yIbTaTOB MPOBEJIECHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUSI MacChl; CO31aHUE MOJIETIEN MOJIEKYJI (IIAPOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razos. Cocra Bozayxa. Kucinopoa — aneMeHT U npoctoe BeuecTBo. Haxoxnenne
KHCJIOpOJla B TIpUPOAE, (PU3MUECKHMEe W XUMHUYECKHE CBOWCTBa (peakmuu ropeHwus). OKCHBL.
[Tpumenenne kuciaopoma. CrocoObl MOTYYEHHs KHUCIOpPOAAa B JAOOPAaTOPHUH U IMPOMBIIUICHHOCTH.
Kpyrosoport kucnopoaa B npupojae. O30H — auioTpornHas MoauduKaius KUCIopoaa.

TemoBoit 3 PexT XuMHUYecKoi peakiuu, TepPMOXUMUYECKUE YPaBHEHHUS, 9K30- U AHA0TEPMUYECKUE
peakiuu. TomnuBO: yroiab W MeTaH. 3arps3HEHHE BO3/yXa, YCHUJICHHE IAapHUKOBOTO 3(deKTa,
pa3pylieHre 030HOBOIO CIIOSI.

Bopmopon — snemeHT M mpoctoe BemecTBo. HaxokneHue Bomopona B mpupone, GpuU3uvecKue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTs! u comu.

KonumuaectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MoJspHbIE 00bEM ra3os.
PacuéTrpl Mo XUuMUYECKUM YpaBHEHUSM.

®dusnueckue cBoKcTBa BOAbl. Bona kak pactsopurens. PacTBopsl. HachlllieHHbIE 1 HEHACHIILICHHbBIE
pacTtBopbl. PacTBopUMOCTh BellecTB B Boje. MaccoBas 10Jisi BEHIECTBAa B pAacTBOpE. XHUMHUYECKHUE
cBoiicTBa BoJbl. OcHOBaHuA. Ponb pacTBOpOB B MPUPOJE U B JKU3HU YesioBeKa. KpyroBopoT BOJbI B
pupojie. 3arpsi3HEHNE MPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus  Heopranmyeckux — coeamHeHuit.  Oxcunapl.  Knaccudukamuss — OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMmdoTepHble) W HecosneoOpasytomme. HomeHkmarypa
OKCHJIOB (MEXKIyHapoaHas M TpuBHaNbHas). DuU3MUecKMe W XUMHYECKHE CBOWCTBA OKCHUJIOB.
[TonydyeHnue okcHaOB.

OcnoBanus. Knaccugukanus ocHOBaHMIA: IIETOYM M HEpacTBOpUMbIE ocHOBaHMs. HomeHkmarypa
OCHOBaHHWH (MEXIyHapoJHas U TpUBHAIbHAsA). DU3MUYECKHUE M XUMHYECKHE CBOMCTBA OCHOBAHUM.
[TonydyeHue oCHOBaHUI.



Kucnorel. Knaccudukanus xucnor. Homenknarypa KHCIOT (MEXIyHapoAHas M TpPUBHAIIBHAS).
Ou3NYECKNEe U XUMUYECKHE CBOMCTBA KUCTOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Comu. Homenkmarypa coiseir (MeXIyHapoaHas W TpuBHalbHas). DHU3MYECKHE W XUMUYECKUC
cBoricTBa cosell. [lonyuenue coineil.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COECITMHEHUM.

XVMMUYECKUN DKCIIEPUMEHT: KAueCTBEHHOE OIPENEICHUE COJEp)KaHUsA KUCIOpPOJa B BO3IYXE;
MoJiyueHue, coOupaHue, pacrno3HaBaHUE M H3y4YEHHE CBOMCTB KHCJIOpoJa; HaOio[eHue
B3aMMOJCICTBUS BEIIECTB C KHCIOPOJOM M YCIOBHUS BO3HMKHOBEHMSI U IPEKpAILEHUS TOPEHUS
(mo>kapa); o3HaAKOMJIEHHE ¢ 00pas3laMu OKCHIIOB M OMHMCAaHUE WX CBOWCTB; IMOJyYCHHE, COOMpaHUE,
pacrio3HaBaHMe M HM3y4eHHE CBOICTB BoJopoja (TOpEeHHE); B3aMMOJCHCTBHE BOJOPOJAa C OKCHIOM
Menu(Il) (BO3MOXHO HCIOJB30BaHKWE BHUIIEOMATEPHATIOB); HAOMIOJEHHEe OO0pa3lloB  BEIIECTB
KOJIMYECTBOM | MOJIb; HCCIeloBaHME OCOOEHHOCTEH pacTBOpEHHs BELIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO; IMPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JAOJEH PACTBOPEHHOIO
BEIIECTBA; B3aMMO/ICHCTBHE BOJBI C MeTaNIaMH (HaTpUEeM U KaJlblieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); OMNpPENEICHHE pPACTBOPOB KHCIOT U IIENOoYed C MOMOIIBI0 HWHAMKATOPOB;
UCCIIeIoBaHNE O0pPa3lloB HEOPraHWYECKHUX BELIECTB PA3IMUYHBIX KIJIACCOB; HAONIOJIEHHE W3MEHEHUS
OKpacK{ MHJIUKATOPOB B PACTBOPAX KHUCJIOT U IIENIOYEH; n3ydeHue B3aumoaericteus okcuaa meau(ll) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCIOT C METAUIaMHM, pPEaKUUW HEUTpalU3aluy; IOJy4ECHHE
HEPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHME OJIHOIO MeTajla APYTMM H3 PacTBOpa COJM; pEUICHUE
SKCIEPUMEHTAIBHBIX 33734 10 TeMe «BaxkHeNme KI1acChl HEOPraHUUYECKUX COECIUHECHUIN.

Iepuoauveckuii 3axoH u [lepuogudeckas cucreMa xumudeckux 3jeMeHToB /I. . Menaeneena.
Crpoenne atoMoB. XuMuueckasi ¢Bsi3b. OKHCINTEIBbHO-BOCCTAHOBUTE/IbHbIC PeaKINH

[lepBble MOMBITKM KiIacCU(PUKAIUM XMMHYECKHUX »diieMeHTOB. lloHATHE O Trpynmax CXOJIHBIX
AJIEMEHTOB (ILLEJOYHbIE U ILEJIOYHO3EMENIbHBIE METAJIbl, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepnomnueckuii 3axkoH. Ilepmomunueckas cucrema xumudeckux diaemMeHToB [l M. Menneneesa.
Koportkonepuoanas u nuaHonepuoanast popmsl [leproandeckoit CUCTEMbl XMMHUECKUX 3JIEMEHTOB
. 1. Menneneesa. Ilepuoasl u rpynmsl. U3H4eCKUN CMBICII ITOPSIAKOBOTO HOMEpPa, HOMEPOB IIEPHOIa
Y TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 0007104YeK
aToMOB TmepBeiX 20 xuMmMuueckux osiemMeHToB llepmoamueckorn cuctemel JI. 1. Menneneena.
XapakTepuCTUKa XMMHYECKOrO 3JIEMEHTAa IO ero nosoxeHutro B llepuommyeckon cucreme [l. U.
Menneneesna.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmnaM H nepuoaam. 3HadyeHue Illepuogumueckoro 3akoHa U
[Iepnonnueckoi CUCTEMBI XUMUUYECKHUX JIEMEHTOB Ul pa3BUTHUSA HAyKU U nipakTuku. /1. 1. Mennenees
— Y4€HBIN U TpaXKJaHKH.

Xumnueckasi cBs3b. KoBaneHTHas (HOJsipHAs W HEMOJSpHAs) CBSA3b. DJIEKTPOOTPULATEIHLHOCTh
XUMHUYECKHX AIIEeMEHTOB. VIOHHas CBS3b.

Crenenp okucineHus. OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomecchl OKucCIeHHs U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUECKUH SIKCIIEPUMEHT: U3y4eHHEe 00pa3I0B BEIECTB METAIIIOB M HEMETAJJIOB; B3aUMO/ICHICTBHE
TUAPOKCHIA IIMHKA C pPacTBOpPAaMHM KHUCJIOT M IIENOYEH; MPOBEIECHUE OMNbBITOB, WIIIIOCTPUPYIOIIHUX
MIPUMEPHI OKUCIUTENFHO-BOCCTAHOBUTENLHBIX PEaKIU (TOPEHUE, PEaKLIUU Pa3IoKeHUs, COSMHEHU ).

MexnpeaMeTHbIe CBA3H

Peanuzanus MEXIpEeIMETHBIX CBs3€il NMPU M3YYEHUH XUMHH B 8 KJIacCe OCYIIECTBIIAETCS uepes3
UCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IIOHATUH, TaK W TOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAay4YHbIE MOHITHS: HAyYHBIA (akT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
Kiaccu(uKanus, NepuoANIHOCTb, HAOII0IEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHHE.

®usnka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJ, U30TOIIbI, PaJiOaKTUBHOCTD,
MOJIEKYJa, JIEKTPUYECKUI 3apsl, BELIECTBO, Telo, 00BEM, arperaTHOE COCTOSIHME BEIIecTBa, TIas,
¢bu3nvecKkre BEIIMYMHBI, €AUHUIBI U3MEPEHUs, KOCMOC, TUTaHEeTHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE IOPOJBI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeumecTBo M XMMHYECKas peaKkuus

Ilepuonnueckuii 3axkoH. Ilepumomunueckas cucrema xumuyeckux diaemMeHToB /[l . Menneneesa.
CrpoeHue aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKHUX AJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kallsl, KaJIbIUS U MX COCJUHEHUUW B COOTBETCTBUU C IIOJIOKEHUEM DJJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbI XUMUYECKOM CBSI3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKOW PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTAaHMYECKUX BEHIECTB (MEXIYyHApOAHAs W TPUBUAIHHAS).
XHWMHYECKUE CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPTraHWYECKUX COCIUHEHUN,
TEHETUYECKAs CBSA3b HEOPraHMYECKHUX BEILIECTB.

Knaccudukanus XuUMHUECKMX pEaKIUil IO pa3IUyHbIM MpU3HAaKaM (10 YHUCIY M COCTaBy
YUYaCTBYIOIIMX B PEAKLUH BELIECTB, MO TEMJIOBOMY 3(P(eKTy, M0 MU3MEHEHHUIO CTENEHEeH OKHCICHHS
XUMHUYECKHUX DJIEMEHTOB, TI0 00paTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U 3HIO0TEPMHUYECKHE
peakiuu, TePMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTre 0 ckopocTu XUMHUecKol peakiuu. [loHarre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusax. [loHsITHE O TOMOTE€HHBIX U T€TEPOreHHBIX peakuusaX. [IoHsITHe 0 XMMUYECKOM PaBHOBECHH.
@akTOpBI, BAUSIOIINE HA CKOPOCTh XUMHUYECKOW PEAaKIMH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiuuu, AJIIEKTPOHHBIN OamaHc OKUCITUTEIBHO-
BOCCTAHOBUTEIBHOMN peakuyu. CocTaBleHNE YPaBHEHUIM OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
C UCTIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OanaHca.

Teopust PNEKTPOTUTUYECKON AUCCOIUALMM. DJIEKTPOIUTHI U HE- JIEKTPOJIUTHI. KaTHOHBI, AHMOHBI.
MexaHu3M McconMaluy BEUECTB C Pa3IMUHbBIMU BUJAMU XUMUYECKOH CBsi3U. CTeNeHb AUCCOLUALINH.
CunbHbIe U cllabble JIEKTPOIUTHL.

Peakumu wmoHHOro oOMeHa. YCIOBUS NPOTEKaHHWsS pEakUii HOHHOrO OOMEHa, MOJHBIE U
COKpaIllEHHbIE HMOHHBIE YypaBHEHHUsI peakuuii. CBOMCTBa KHCIOT, OCHOBAaHUM M COJIEM B CBETE
MPEJICTABICHU 00 AIIEKTPOIUTHYECKON nucconuanuu. KauecTBeHHbIe peakiiny Ha MoHbL. [loHsATHE O
TUIPOJIA3E COJICH.

XUMUYECKUN  JKCIIEPUMEHT:  O3HAKOMJICHHME C  MOJEISAMHU  KPUCTAUIMYECKUX  PEMIETOK
HEOPraHUYECKHX BEIIECTB — METaUIOB M HEeMeTaIoB (Tpadura M anmMasa), CIOKHBIX BEIIECTB
(xymopusia HaTpusi); UCCIENOBAHME 3aBUCHUMOCTH CKOPOCTHM XMUMHUYECKON pEakluuh OT BO3JEUCTBUS
pa3IMyYHbIX (PAKTOPOB; HCCIENOBAaHHE DJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca
JMCCOLMALIUHI KUCIIOT, IeJI0Yel U colieil (BO3MOXKHO HMCIIOJIb30BAaHHE BHICOMATEPHAIIOB); IPOBECHHE
OTIBITOB, WUTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUs peaklUuii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa,
BBIICTICHHE Ta3za, 0O0pa3oBaHWE BOJBI); OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakiuil (ropeHue, peakUuy paslioKEHUs, COEIWHEHHs); paclo3HaBaHHE
HEOPraHWYeCKHX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIUHd Ha HOHBI, pEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a4a4.

HemeTtanibl 1 MX coeIUHEHUS

OO0mass xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CtpoeHue M (pu3MyYECKHe CBOWMCTBAa MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3auMOJAEWCTBHE C MeETaUIaMHM, HEMETaJUlaMH, IIeI0YaMH).
Xnoposogopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIyYeHUE, TpuMeHeHue. JleiicTBue xnopa
1 XJIOPOBOJIOPOJA HA OPraHU3M 4elI0BeKa. BakHelne XJI0puabl U UX HAX0XKIEHHUE B IPUPOJE.

OObmas xapaktepucTtuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
CTENIEHU OKUCIICHUS.

Crpoenne M (u3MYeCKHe CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIMHBIE
MoAu(UKAIIUU KUCIIOPOIa M Cephl. XUMUYECKHE CBOMCTBA cepbl. CepOBOOPO/I, CTPOCHHE, (DHU3UIECKUE
U XUMHUYECKHe cBOMCTBA. OKCUJBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTA,
(bU3MYeCKre U XUMUYECKHAE CBOMCTBA (00IIHME KaK MPECTABUTENS Kacca KUCIOT U Crielu(pUuIecKre).
XUMHUYECKUE PEaKLINH, JIeKAIUe B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOITY4YeHUsI CEPHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOM KMCIIOTHI, KAYECTBEHHAS peakius Ha cynbhaT-uoH. Haxoxmenue cepol u e



COCIMHEHUN B Ipupoje. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl COCIMHEHUSIMU CEPbI
(KUCTIOTHBIC JTOK/IU, 3arPSI3HEHHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

OOmast xapakTepucTuka 37MeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMSI aTOMOB, XapaKTEpHbIC
CTETIEHU OKUCIICHHUSI.

A30T, pacrpocTpaHeHHe B Mpupoje, U3MUecKue U XUMHUYeckhe cBoiicTBa. KpyroBopoT as3ora B
npupoae. AMMHUak, ero (u3MUecKue W XMUMHUYECKHE CBOICTBa, moiydeHue U npumeHenue. Conu
aMMOHMSI, X (pu3nyeckre M XMMHUYECKHUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHast peakuus Ha MOHBI
aMMOHUs. A30THasi KHUCIOTa, €€ MojydeHue, (U3MYECKHe M XUMHUYECKHE CBOWCTBa (0OIIue Kak
NPEJCTaBUTENS Kilacca KUCIOT U cneuupuyeckue). Vcnoap3oBaHue HUTPATOB M COJieli aMMOHHUS B
KauecTBe MUHEpaIbHBIX YAOOpEeHM. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpellbl COeAMHEHUSIMU
a30Ta (KUCIOTHBIC JOXK]IH, 3arPSA3HEHNE BO3/1yXa, TOYBBI U BOJOEMOB).

®docdop, ammorponHbie Momgudukamuu ¢Gocdopa, GuzHUecKue M XUMHUECKHE CcBoMcTBa. OKCHI
dochopa(V) wu dochopHas kucmora, QGUINIECKHE U XUMHUYECKHE CBOWCTBA, MOIYYCHHE.
Hcnons3oBanne GocdaToB B KaYeCTBE MUHEPATHHBIX yYIOOPECHHIA.

OObmas xapaktepucTuka 37eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
CTETIeHU OKUCIICHHUS.

VYraepon, aluloTponHble MOAU(BUKAIINK, PACIIPOCTpPAaHEHHE B TpUpoAe, GU3NUECKUE U XUMHUECKUE
cBoiictBa. AncopOuus. Kpyrosopor yriaepoma B mpupoae. Okcumbl yriaepoaa, uX (PU3NUECKHE U
XMMHUYECKHUE CBOMCTBA, NEHCTBUE HA KMBBIE OPraHU3MBI, IIOJYUYEHUE U IPUMEHEHHE. DKOJIOTHUYECKHE
npoOJyieMbl, cBsizaHHBIE ¢ OokcumoMm yriaepona(lV); rumore3a riao0ambHOTO TOTEIUICHHUS KIMMATa;
NapHUKOBBIA 3¢ ¢eKkT. YroiapHas KUCIOTa U €€ COJHM, UX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA,
noyiyueHue u npuMmeHenue. Kauectsennas peakuusi Ha kapooHaT-HoHBI. Vcnonb30Banne kapOOHATOB B
OBITY, MEMILIMHE, TIPOMBIIIUIEHHOCTH U CEIbCKOM XO03sIHCTBE.

[TepBoHavanbHbIe HOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHUAX yriepojaa (MeTaH, 3TaH,
STWIEH, AlEeTW/IEH, 3TAaHOJI, INIMLEPHUH, YKCYyCHas Kuciora). MIX cocTaB U XUMHUYECKOE CTPOEHHUE.
[TonsiTe 0 GMOJOrMYECKH Ba)XKHBIX BEILIECTBAX: KHpaxX, OeNKax, yrieBoJaXx — M UX POJIH B JKU3HU
4esoBeKa. MarepualbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COEANHEHNH.

KpemHunii, ero ¢uznveckue W XUMHUYECKHE CBOWCTBA, MOJydeHHEe W mpuMmeHeHue. CoeaumHeHus
KpemHus B mpupone. OOmme mnpenctaBieHus o0 okcuzae kpeMHUsA(IV) M KpeMHHEBOH KuCIOTE.
Cunukatel, UX HCIIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTU. BakHelue cTpoutenabHbie
MaTepuabl: KEpaMuKa, CTEKIIO, IIEMEHT, 0ETOH, skene300eToH. [Ipobiaempl 6€30macHOT0 UCTIOb30BAHUS
CTPOMUTENbHBIX MaTEPUaJIOB B MOBCEAHEBHON KU3HU.

XUMHUYECKUH SKCIIEPUMEHT: H3Yy4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOMN
KHCIIOTHI; TPOBEACHHE KAaYeCTBEHHBIX pEaKlUi Ha XJIOPUI-MOHBI U HAOIIOJEHUE TNPU3HAKOB HUX
MPOTEKAHMSL; OTIBITHI, OTPAKAIOUIHE (PU3NYECKHE U XUMHUYECKUE CBOMCTBA TraJIOTEHOB M UX COeIMHEHHUN
(BO3MOHO MCTIOJIb30BAaHUE BHICOMATEPHAJIOB); 03HAKOMJICHHE C 00pa3amMu XJIOPHI0B (TaJOTeHUIOB);
O3HAKOMJIEHHUE C 00pa3LamMu cepbl U €€ COeTMHEHUAMU (BO3MOYKHO HCIIOJIb30BaHUE BHI€OMATEPUATIOB);
HalJto/IeHne mpolecca 00yriiMBaHUs caxapa MoJl AeCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIIEHHON CEPHOM KUCIIOTHI, IPOBEJICHNE KAYeCTBEHHON PeaKInu
Ha cynb(aT-uoH U HaOJI0/IeHUE MPU3HaKa e€ MPOTeKaHus; O3HAKOMIIEHHE ¢ (U3NYECKUMU CBOWCTBaMU
a30Ta, pochopa 1 uX coeqMHEHHI (BO3MOXKHO HCIIOIH30BaHUE BUACOMATEPHUATIOB), 00pa3liaMu a30THBIX
u dochopHBIX ynoOpeHuii; MoaydeHue, cooupaHue, paclio3HaBaHUE M M3yYCHHE CBOWMCTB aMMMAKa;
NpOBE/ICHNE KAaYeCTBEHHBIX PEaKLUMi Ha MOH aMMOHMA M (ochaT-HOH M U3yYCHHE NPU3HAKOB HX
MPOTEKAHUs, B3aUMOJACHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAplo  (BO3MOXKHO
UCTOJIb30BaHUE BUAECOMATEPHUATIOB); U3yUCHHE MOIEIeH KPUCTAIUIMYECKUX PEeIIETOK anMasa, rpaduTa,
¢yniepeHa; 03HaKOMIIEHHUE C MTPOLIECCOM aICOPOIIMH PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM
U YCTPOMCTBOM MpOTHBOra3a; IOJy4YeHHE, COOHMpaHHe, pPACMO3HABAHWE M M3YYEHHUE CBOWCTB
YTJIEKUCIIOro rasa; MpOoBEJeHNEe KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CHUIIMKAT-UOHBI U U3y4YECHHE
IIPU3HAKOB UX MPOTEKaHMsI; O3HAKOMJICHUE C NMPOAYKLUEH CHIIMKAaTHON IPOMBIIUIEHHOCTH; PELICHHUE
AKCIIEPUMEHTATIBHBIX 3a7a4 1o TeMe «BakHel e HeMeTalIbl U UX COSAMHEHUS.

MeTanjibl M MX COeIMHEHHUs

OO01mmas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HX MOJIOKEHUS B
[lepuoanueckoii cucreMe xumuyeckux 3reMentoB Jl. . MenaeneeBa u crpoenus atomoB. CTpoeHue
MeTaJIJIOB. MeTayuinyeckas CBsI3b U MeTaJlInyecKasi KpucTajinyeckasi pemeéTka. DIeKTPOXUMUUECKHMA
psan HampspKeHUM MeTauioB. DHU3MUECKHME W XUMHYECKHE CBOWCTBAa MeTayutoB. OOmume crnocoOsl



MoJTydeHus: MeTauioB. [IoHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIC CIIOCOOBI 3alTUTHI UX OT KOPPO3UH.
CrnuniaBsl (CTalb, YyTyH, TIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[[{emounble MeTayuibl: mojokeHue B I[lepuoaudeckoil cucreMe XuMHU4ecKHx 3yeMeHtoB JI. H.
MenpeneeBa; CTpOEHHE UX aTOMOB; HaxoXeHue B mpupoae. dusndeckre u XuMUYECKUE CBOWCTBA (Ha
npuMepe Hatpusi v Kanus). OKCUIbI U THAPOKCHUIBI HATPUA U Kaliud. [[pyMeHeHne eI0YHbIX METaIOB
U UX COCOUHEHUN.

[IlenoyHo3eMENbHBIE METAJUIBI MarHuii W KajnblLuil: mojoxxkeHue B [lepronnueckoi cucreme
xuMmuueckux siaeMeHToB JI. M. MenneneeBa; CTpOCHME HX aTOMOB; HAaxXO0XICHUE B MPUPOJIE.
dusnueckrue ¥ XMMUYSCKUE CBOMCTBA MarHus M Kaiblus. BaxkHeHIme coequHeHns Kaablus (OKCHU/I,
TUAPOKCH, coin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuit: nonoxkenue B Ilepuoguueckoit cucreme xumuyeckux sneMentoB . . Menneneesa;
CTpOCHHE aToMa; HaxoXJeHue B mpupoae. Pu3nYecKue M XUMHYECKHE CBOICTBA aTIOMHUHUA.
AmdoTepHbIe CBOWCTBA OKCUAA U THAPOKCHIA ATFOMUHUS.

Kenezo: mosoxenue B Ilepumoamueckoid cucrteme xumuueckux siaeMeHToB [. . Menneneena;
CTPOEHUE aToOMa; HaXOXAeHUE B mnpupojae. OPuznueckue U XMMUYECKHE CBOWCTBa xkene3a. OKcHuipbl,
ruapokcuabl u conu xene3a(ll) u sxemesza(Ill), mx cocras, CBOWCTBa M MOTyYCHHE.

XVUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMyd METaJuIOB W CIUIABOB, MX (U3UUYECKUMHU
CBOMCTBaMM; HW3Y4YEHHME  pPE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCHIA KaNbIUs U HATPHUS C BOAOW (BO3MOXKHO
UCIOJIb30BaHKE BUAEOMATEPUasIOB); UCCIEIOBAHNE CBOMCTB KECTKOM BO/IBI; MPOIEcca TOPEHHUSI Kelle3a
B KHCIIOpO/ie (BO3MOXKHO HCIIOIh30BAaHUE BHICOMATEPUANIOB); IPU3HAKOB MPOTCKAHUS Ka4eCTBEHHBIX
peaknuii Ha WOHBI (MarHus, Kaublus, amroMuHus, nuHka, kenesa(ll) u xemesa(Ill), memu(Il));
HaOIItOJICHUE W OIMHUCaHWE IMPOIECCOB OKPANTMBAHUS IUIAMEHW WOHAMH HATPHS, Kallus U KaJbIIHs
(BO3MOXKHO HCIIOJb30BaHHE BHUAECOMATEpUAIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHAA
QITIOMUHHUS U TUAPOKCH/IA IIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeiine metamibl
U UX COEIUHEHUS».

XuMus M OKpyKamouas cpeaa

HoBrle marepuanbl U TexHosoTMH. BemiectBa M MaTepuainbl B MOBCEAHEBHOW KU3HHM YENIOBEKa.
Xumus u 310poBbe. be3onacHoe MCHONIb30BaHME BEIIECTB U XUMHUECKUX peakiuii B ObiTy. IlepBas
MOMOULIb MPH XUMHUYECKHX OXOrax U OTpaBieHUAX. OCHOBBI 3KOJOTUYECKOW TI'PaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKarollel cpe/ipl (MpeaeinbHas JONycTUMasi KOHLIEHTPAIUs BEIIECTB —
[TJIK). Ponbs Xxumuu B pemeHnn SKOJOTUUECKHUX MTPOOIIEM.

[IpuponHble WCTOYHHWKHU YTIIEBOAOPOIOB (Yrojb, NPUPOAHBIA Ta3, HE(PTh), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY M MPOMBIIIJICHHOCTH.

XVUMUYECKUN OSKCIEPUMEHT: H3ydeHHe O0Opa3lloB MaTepualioB (CTEKIO, CIUIaBBl METaJlIOB,
MOJTMMEPHBIC MaTEPHAIIBI ).

MexnpeaMeTHbIe CBS3H

Peanuzanus MeXnpeIMeTHBIX CBsI3ed NMpU M3YYEHUU XUMHUHU B 9 Kjacce OCYIIECTBISETCS yepes
UCIOJIb30BAaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHATHN, TaK W TOHSATUH, SBISIOMIUXCS
CUCTEMHBIMU ISl OT/IETbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT0 [IUKJIa. Peann3anus MexxIpeIMeTHBIX
CBSI3€M TpPH HU3YUYCHWH XUMUU B 9 Kjacce OCYIIECTBISETCS dYepe3 HCIMOJb30BaHWE Kak OOMIMX
€CTECTBEHHO-HAYYHBIX MOHSTUHA, TaK W TMOHATHH, SBISIOUIMXCS CHCTEMHBIMH MJIs OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAaY4YHbIE MOHITHS: HAyYHBIA (pakT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAINU3, CUHTE3,
KJIacCUUKALNS, IEPUOAUIHOCTh, HAOMIOCHHE, YIKCIIEPUMEHT, MOJICIIMPOBAHKUE, U3MEPECHHE, MOJICb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEPUATIBL.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaIHOAKTUBHOCTD,
MoOJIeKYya, ANEKTPUYECKUI 3aps, MIPOBOJIHUKH, MOJIYTIPOBOIHUKH, JUDIIEKTPUKH,
(OTO’IEeMEHT, BEIIECTBO, Tell0, O0BEM, arperaTHO€ COCTOSHHE BEIIECTBA, Ta3, pPacTBOD,
PacTBOPUMOCTb, KpUCTAIITMYECKas: pemeéTKa, CIuiaBbl, (PU3NUYECKUE BEJIUYMHBI, €IUHUIIBI H3MEpPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTe3, apIxaHume, Ouocdepa, OSKOCHCTEMa, MHUHEpPAJIbHbIE YI0OpeHUs,
MHUKPO3JIEMEHTHI, MAKPO3JIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TOPOABI, IOJE3HBIE HMCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenne xumuu B 8-9 Kiacce HampaBiIeHO Ha JOCTHXKEHHE OOY4YaloIIMMHUCS JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEJAMETHBIX PE3yIbTAaTOB OCBOCHHUS YU€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS IMPOTPaAMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsI JOCTUTAIOTCS B
XoJie OO0y4eHMs] XMMHHM B €IUHCTBE y4eOHOW M BOCHUTATENbHOM AestenbHOocTH OpraHu3aluu B
COOTBETCTBUHM C TPAAUIHUOHHBIMA POCCHUCKHUMH COIIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMHU, IPUHATHIMH B OOIIIECTBE NMPaBUIIAMU U HOPMaMH MOBEACHUSI U CIIOCOOCTBYIOT MpoIieccam
CaMOITIO3HAHUsI, CAMOPA3BUTHUS U COLUATH3AIUN 00YJarOIIHXCSI.

JInaHOCTHBIE pe3yibTaThl OTPaKalOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

I[MaTpuoTHYECKOr0 BOCHUTAHUS

1) LIEHHOCTHOTO OTHOUIEHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U Hay4dHOMY
HACJIETUIO, TOHUMAaHUS 3HAUCHU ST XUMUYECKOW HAYKH B )KH3HU COBPEMEHHOT'O 00IIeCTBA, CIIOCOOHOCTH
BJIQJIETh JOCTOBEpHON HHGOpManued O TNepeloBbIX TOCTHKEHHUSIX M OTKPBITUSX MHPOBOH H
OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBA;

I'paxxknanckoro BocnuTaHust

2) mpeACTaBIEHUS O CONUATIBHBIX HOPMaX M MPABUIIAX MEKIUYHOCTHBIX OTHOIICHUN B KOJIJICKTUBE,
KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, Yy4eOHO-HCCIeA0BaTEIbCKOM,
TBOPUYECKOH U APYTrUX BUAAX ACSITEILHOCTH; TOTOBHOCTH K pa3HOOOPA3HOW COBMECTHOM JIEATEIHHOCTH
IIpU BBINIOJHEHUM YYEOHBIX, MO3HABATEIbHBIX 3a/1ad, BBHIMOJHEHUM XUMHYECKHX JKCIEPUMEHTOB,
CO3/1aHUU Y4EOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIU B TIPOIECCE ITOU
yueOHOM NIesATeNbHOCTH; TOTOBHOCTH OLIEHHMBATh CBOE MOBEACHHE U MOCTYNKHU CBOMX TOBApHILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBHIA MOCTYITKOB;

LleHHOCTH HAYYHOTO MO3HAHUS

3) MHUPOBO33pEHYECKUX MPEICTABICHUI O BEIIECTBE U XMMHUUYECKON pPEaKlUh, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOIINX OCHOBY JJIsl TOHUMAaHUS CYyIIHOCTA HAYYHOU
KapTUHBI MHPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPUPOIBI, B3aMMOCBS3IX
YyeJoBeKa C MPUPOIHOM CpesIoi, O PO XMMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

4) mo3HaABaTEeNbHBIX MOTHBOB, HAIPABJICHHBIX HAa TMOJYYEHUE HOBBIX 3HAHUH MO0 XHMHH,
HEOOXOIUMBIX JUTsl O0BSICHEHUS HA0II0JAEMBIX MTPOIIECCOB U SIBICHHUIA;

5) mno3HaBaTeNbHOW, MH(POPMALMOHHOM W YHUTATEIBCKOW KYJIbTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMM, CIPABOYHOW JIUTEPaTypoil, JOCTYIHBIMU
TEXHUYECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA,

6) mHTEepeca K OOY4YEeHWI0O W TIO3HAHHWIO, JHO003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW ¥ UCCIIEIOBATEILCKON NEATENbHOCTH, K OCO3HAaHHOMY BBHIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEHHS B ajbHeHIIeM;

@DopMHUPOBAHUS KYJIbTYPHbI 310POBbSI

7) oco3HaHMs LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0POBBI 00pa3 JKU3HH, OCO3HAHUS TOCIECACTBUN U HEMPUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOICHHS
QIKOTOJIsl, HApPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOZCHUS TIpaBui O€30MacHOCTH TIPH
o0palleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEeaTbHOM KU3HU;

TpyaoBoro BOCIUTAHUSA

8) uHTEepeca K MPaKTHYECKOMY U3y4eHHIO Tpodeccuil u Tpyia pa3IndyHOTO PoJia, YBAKEHUE K TPYAY
U pe3yibTaTaM TPYIOBOH AESITENbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 1O
XUMHH, OCO3HAHHOTO BBIOOpAa MHIWBUIYaTbHOW TPACKTOPUHU MPOAOKEHUS 0Opa3oBaHUs C y4ETOM
JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTHM K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCHemHo mpodeCCHOHATBHONW JESTEIBHOCTH W PAa3BUTHUS HEOOXOIUWMBIX YMEHHH; TOTOBHOCTH
a/JIanTHPOBaThes B MpodeccnoHanbHO cpee;

IKOJI0rH4€CKOr0 BOCIIUTAHUS

9) 3K0JIOTUYECKH 11eJ1eCO00Pa3HOr0 OTHOUIEHUSI K MPUPOJE KaK HICTOYHHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIecTBOBaHMS, TOHUMAHUS [IEHHOCTH 3/I0POBOTO U 0e30macHOro o0pas3a »KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY M ICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHUS LIEHHOCTU



coOoIeHHs TIpaBMJI 0€30MacHOr0 TOBEACHUS MpH paboTe C BEIIECTBAMM, a TAKXKE B CUTYaIUsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

10) criocoOHOCTH MPUMEHATH 3HAHMA, MOJydaeMble NMPH M3YYCHUU XMMUH, JJIs PElIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOIHOW CPEOi, MOBBIIMICHUS YPOBHS 3KOJOTUYECKON KYJIBTYpHI,
OCO3HAHMA TJI00ATBFHOIO XapaKTepa 3KOJOTHMYECKUX MpoljeM M MyTell MX peuieHus MOCPEICTBOM
METOJIOB XUMUU;

11) »5KONOrMYecKoro MbIIUIEHUS, YMEHMS PYKOBOACTBOBATHCA MM B  II03HABaTEJIbHOM,
KOMMYHHUKATHBHOMN U COI[MAJIbHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BRIACISIOT 3HAUUMBIE AJ11 (JOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIE TIOHATHUS (3aKOH, TEOPHs, IPUHIIMIL, TUIIOTE3a, PaKT, CHCTEMa, MPOIIecC, IKCIIEPUMEHT U
1p.), KOTOpPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax U MO3BOJSIOT HA OCHOBE
3HaHUH U3 3TUX NMpeAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOW HAYYHOW KapTUHE MUpA, U
YHHUBEpCcaJbHbIe yueOHbIe IeHCTBUS (T03HABATEIbHbIC, KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOPHIE
obecnieunBarOT GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO
y4eOHOU JIeATeTLHOCTH.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS OOpa30BaTEIBHONW MPOrpaMMBI 10 XHMHH OTpPaXKaroT
OBJIAJICHUE YHUBEPCAIbHBIMHU MIO3HABATEIbHBIMU ACHCTBUSAMH, B TOM YHUCIIE:

ba30BbIMH JIOTMYECKUMU A€ CTBUAMU

1) ymMeHHeM UCHOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIM: pacKpbIBaTh
CMBICT XMMHUYECKHUX MOHSTHH (BBIACNATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b
C IPYTUMH TMOHSATUSAMH), HCIOIb30BaTh MOHATHS IS OOBSCHEHHUS OTAEIbHBIX (PAKTOB U SIBICHUI;
BBIOMpATh OCHOBAHMSI U KPUTEPUU JIJIS KITacCU(DUKAIIMHA XUMHYECKHUX BEIIECTB M XUMUIECKUX PEaKIIHii,
YCTaHABIIMBATh MPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY OOBEKTaMU H3YUEHHUS; CTPOUTH JIOTUYECKUE
paccyxJieHust (MHAYKTUBHbBIC, J€TYKTUBHBIC, 10 aHAJIOTUH); JAEJIaTh BHIBOJIbI U 3aKITIOUCHUS;

2) yMeHHEM NpPHUMEHSTHh B IMpoliecce MO3HAHUS MOHATHS (MpPEeAMETHBIE W MeTalmpeIMEeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, UCIHOIb3yeMble B XHMHH, MPEOOpa3OBHIBATh IIHPOKO
MpUMEHsIeMble B XUMHUU MOJIEIbHbIE MPEICTaBICHUS — XHUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTa),
XuMH4Yeckas GopMyiia U YpaBHCHHE XUMUYECKOW peaklui — TPU PEIICHUH Yy4eOHO-TT03HABATEIBHBIX
3a1a4; ¢ y4€TOM STHUX MOJIEIBHBIX INPEICTABICHUN BBIABIATH M XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMBIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUi; BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBS3M WM NPOTUBOPEYHs] B H3y4aeMbIX INpoLEeccax Hu
SBJICHUSX; TpeajiaraTb KPUTEPUU JUIsl BBISBICHUS O3THUX 3aKOHOMEPHOCTEH U MPOTHBOPEUU;
CaMOCTOSATENIbHO BBIOMpATh CIOCOO pElIeHUs Y4eOHOW 3amadu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BEIOUpaTh HanboJee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccIe10BaTEILCKUMH JeHCTBUAMHU

3) yMEHHEM UCIIOIb30BaTh MMOCTABJICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI ISl (DOPMHpOBAHHUS THIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;

4) mnpuoOpereHue OIbITa 1O IUIAHUPOBAHHWIO, OpPraHU3allMd M MPOBEICHHUIO YYECHHUYECKHX
HKCIEPUMEHTOB: YMEHHE HAOMIOAaTh 3a XOAOM MpOIecca, CaMOCTOSTENIbHO MPOTHO3MPOBATH €ro
pe3ynbrat, (opmynupoBaTh 0000IIEHHS M BBIBOJIBI MO pe3yjabTaTaM MPOBEAEHHOTO OIbITA,
WCCJIETOBAHMS, COCTABIATH OTUET O MPOJIEIIAHHON paboTe;

Paboroii ¢ nunpopmanuei

5) ymeHueM BbIOHMpaTh, aHATH3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIIUIO PA3TUYHBIX BUIOB H
dbopM mpelncTaBICHUS, MOJY4aeMyl0 M3 pa3HbIX HCTOYHHKOB (HAay4HO-TIOMYJSpHas JUTEparypa
XUMHYECKOTO COJIePIKaHUs, CIIPaBOYHBIC MocoOus, pecypchl MHTepHETa); KpUTHYECKH OIICHUBATH
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

6) yMEHHEM NPUMEHATh Pa3UYHbIE METOJbI M 3aMpOChl MPH TMOUCKE M oTOOpe MHpopmanuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JJIsl BBIOJIHEHUS Y4eOHBIX U TTO3HABaTeNbHBIX 3aja4 OIpe-
NeNEHHOTO  TWIA; TNPUOOpETEeHHE OmbiTa B OOJIACTH  WCHOJB30BaHUS  MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTWH, OBJIAJCHHE KYyJIbTYpOM AaKTHBHOIO HCIOJIb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM; CAMOCTOSITENILHO BRIOMPATH ONTUMATBHYIO ()OPMY MpeACTaBIeHUS NHPOPMAIUU U
WUTIOCTPUPOBATh pELIaeMble 3a7aud HECIOXKHBIMU CXEMaMH, AMarpaMMaMH, APYTUMU (opmamu
rpaduKu 1 UX KOMOMHAIUSAMH;



7) yMEHHEM HCHOJb30BaThb M AaHATU3UPOBAaTh B Ipolecce Yy4yeOHOM M HCClIeIOBATENbCKOM
NesITeIbHOCTH MH(GOPMAIUIO O BJIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SICTBA M TpaHCIOPTa Ha
COCTOSIHHE OKPYKarOLIEH IPUPOJHON Cpebl;

YHuBepcaaibHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMH

8) yMeHueM 3aJaBaTh BONPOCH! (B XOJ€ AWANOra W/MIM JUCKYCCHH) IO CYIIECTBY OOCYXIaeMOn
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4u;

9) mpuobpeTeHHE ONbITA MPE3EHTAlMU PE3yJbTaTOB BBHIMOJIHEHUS XUMHUYECKOTO 3KCIIEPUMEHTa
(JtaGopaTopHOTO OMBITa, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO Mpoe-
KTa);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH ITO3HABATEIIBHOW M MCCIICIOBATEIBCKON
NESTEeIbHOCTH MPH PEUICHUH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE ydéra OOIIMX MHTEPECOB U COTJa-
COBaHMUsI MO3ULIUHN (0OCYKIeHMs, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIAUHAIUS COBMECTHBIX
NeWCTBUH, onpeiesieHne KPUTEPUEB IO OLIEHKE KaueCTBa BBHITIOJIHEHHOM paboThI U JIp.);

YHuBepcaabHBIMH PeryIsTUBHBIMH [1efiCTBUSIMH

11) ymeHHEM caMOCTOSITENBHO OINPENEIATh LEIN JEATEIbHOCTH, IUIAHWPOBATh, OCYILIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BHIOUpaATh Hambosee
a¢(heKkTHBHBIE CITOCOOBI pEICHUs YIeOHBIX 1 TTO3HABATEIBHBIX 33124, CAMOCTOSITETLHO COCTABIISATH WIIH
KOPPEKTUPOBATH MPEJI0KEHHBIN aITOPUTM JIEUCTBUI MPHU BBHIMOJHEHUH 3aJJaHUI C YYETOM MTOTYyUYCHUS
HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKIUAX; OLIEHUBATh COOTBETCTBUE
ITOJIYYEHHOTO pPe3yJIbTaTa 3asiBJICHHOM 1IN,

12) ymeHueM ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEUIaracMble B yCJIOBUM 3a1aHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO 00S3aTENILHOTO COJIEPKAHUS, YCTAaHOBJICHHOTO
JTAHHOM TTPUMEPHON pabodel MpOorpaMMON, BBIJEISIOT: OCBOCHHBIC 00yUYaIOIIMMHUCS HayYHBIC 3HAHUA,
YMEHUST M CIOCOOBI JIeHCTBUH, crenuduueckue Uil MpeaMeTHOM oOnactu «XUMHS», BHUIBI
NEeSITeIbHOCTH TI0 MOJIYYSHHI0 HOBOTO 3HAHUS, €r0 MHTEPIPETalliy, IPeoOpa3oBaHnI0 U IPUMEHEHHUIO
B Pa3JIMYHBIX YYEOHBIX U HOBBIX CHUTYalHUsX.

[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS CIETYIOINUX YMEHUM:

8 KJIACC

1) packpuvieams cmblci OCHOBHBIX XUMHUYECKUX MOHITUN: aTOM, MOJICKYJIa, XUMUYCCKUIA AJIEMEHT,
MIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOAHAs), BaJEHTHOCTh, OT-
HOCUTEJbHAsE aTOMHasi M MOJIEKYJsipHash Macca, KOJIMYECTBO BEIlleCTBa, MOJb, MOJIIpHAs Macca,
MaccoBast J0JIsi XUMUYECKOT0 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIN 00bEM, OKCH/I, KUCIIOTa, OCHOBAHUE,
COJIb, AJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KiIacCuPpuKaIus peakiui:
peaKuuu COEAMHEHMS, PEaKUHMH pPA3JI0KEHHs, peaklMH 3aMelIeHHs, PeakIuu OOMEeHa, 3K30- U
SHAOTEPMHUUYECKUE PEAKINH; TETUIOBON 3((EKT peakiuu; siapo aToMa, SJICKTPOHHBIA CIIOH aroma,
aTOMHasi OpOUTallb, paliyCc aToMa, XUMUYecKasi CBS3b, MOJIApHAs U HEMOJspHas KOBaJEHTHAs CBS3b,
WOHHAas CBsI3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBasi A0JIsl BeleCcTBA (IPOLICHTHAs! KOHIEHTpAaIlus) B
pacTBope;

2) unIoCmpupo8ams B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHHA (CM. M. 1) U MPUMEHSATH 3TH
MOHSATHUSA ITPU ONKMCAHUU BEUIECTB U UX MPEBPALCHUN;

3) ucnonvzosamv XUMUYECKYI0 CUMBOJIHMKY JUIS COCTaBJICHHsS (OPMYJI BEHICCTB M YpaBHCHHIA
XUMHYECKUX PEAKIIU;

4) onpedensimp BaJIGHTHOCTh aTOMOB 3JIECMEHTOB B OMHAPHBIX COCAMHEHHSX, CTCIICHb OKUCICHHUS
JJIEMEHTOB B OWHAPHBIX COCAMHCHMSIX; MPUHAIJICKHOCTh BEIIECTB K ONPEAeIEHHOMY KIIAcCy
coequHeHn o (opmyrnaMm; BUJ XUMUYECKOW CBSI3M (KOBAJIEHTHAs M MOHHAsl) B HEOPraHUYECKHX
COCJIMHECHMUSIX;

5) packpwieamo cmwica Tlepuoauueckoro 3akona JI. . Menaeneesa: 1eMOHCTPUPOBATh TOHUMaHHE
MEPUOINYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT UX IMOJ0XeHUd B [leprnonnueckon
CUCTEME; 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yUeHHus, 3aKoHa ABOTrajpo; OINUCHIBATh U XapakTepu3oBaTh TaObmuuHyto (opmy Ilepuomnueckoit
CUCTEMbI XUMUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHAs MOATpyIa (A-Tpymnmna)» U «o0ouHas
noarpynna (b-rpymnmna)y, Mabie u O0NbIINE EPUOJIBI; COOTHOCUTH 0003HAUCHUSI, KOTOPBIC UMEIOTCS B



tabmune «llepuomnueckas cuctemMa xumudeckux snemeHToB [ 1. MenpaeneeBa» ¢ YUCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsl sjpa, oOliee 4ucio
AJIEKTPOHOB U paclpeAesIeHUE UX M0 AIEKTPOHHBIM CIIOSIM);

6) knaccuguyuposames XAMUYECKUE JICMEHTBI, HECOPTAaHUYCCKUE BEIIECTBA; XMMUYECKUE PEAKIIUH
(110 YUCITy U COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

7) xapaxmepuzoeéams (Onucvléams) OOLIME XUMHUYCCKHE CBONCTBA BEIIECTB Pa3IMUYHBIX KJIACCOB,
MOATBEPKJasi OMUCAHUE MpPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XHUMHUUYECKHX
peaKIunii;

8) mpoenoszupoeams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4Y€CTBEHHOT'O COCTAaBa; BO3MOKHOCTH
MIPOTEKAHNSI XUMUYECKHUX ITPEBPAILCHHUIN B PA3JIMYHBIX YCIOBUSX;

9) 6bluuUCAAMb OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XUMHUYECKOT0 AJIEMEHTa M0 popMyJie COETUHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; POBOAUTD
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEaKIUU;

10) npumensimv OCHOBHBIEC OTIEPAIIMH MBICIUTEIILHON IEITEIbHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHUE,
0000111eHIEe, CUCTEMATH3AIHIO, KJIACCH(PHUKALINIO, BBIABICHHE TPUYNHHO-CIICICTBEHHBIX CBA3EH — /IS
M3y4YEHUs CBOWCTB BEUIECTB M XMMHUUYECKHX PEAKIMI; €CTECTBEHHO-HAyYHbIE METO/bl ITO3HAHUS —
HaOJI0ICHNE, U3MEPEHKE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ),

11) crnedosams npaBUIaM MOJIB30BAHUS XUMUYECKOM MOCYION M JTaO0OPaTOpHBIM 000PYI0OBaHHEM, a
Tak)Ke IMpaBWIaM OOpAIEHUs] C BEHIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSMHU IO BBIMOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOPOIa
U KHCIIOpOJa), NPUTOTOBIEHHUIO PAacTBOPOB C ONPEACIEHHOM MAacCcOBOM [0yied pacTBOPEHHOTO
BEILIECTBA; IIJJAHUPOBATh W MPOBOAUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
IIeJI0Yel U KUCIIOT C TIOMOIIbI0 HHANKATOPOB (JIakMyc, peHosdranent, MEeTHIOPaHX U JIp.).

9 KJIACC

1) packpvisamv cmbici OCHOBHBIX XUMHUYECKHX TMOHATHI: XMMUYECKUI JJIEMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD, 3JIEKTPOOTPUIIATEILHOCTD,
CTCTICHb OKHCIICHUS, XMMHUYECKas pPEeaKklus, XUMHUYECKasl CBS3b, TEIJIOBOW A(D(PEKT peakiuu, MOJb,
MOJIApHBIA 00BEM, PpAcCTBOP; SJIEKTPOIMUTHI, HEIJIEKTPOIUTHI, AJIEKTPOIUTUYECKAs IUCCOIUAIIMS,
peakiMu MOHHOrO OOMEHa, KaTalu3aTrop, XMMHYECKOe paBHOBecHE, oOpaTuMble M HeoOpaTHMBbIE
peaxkiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEIh, BOCCTAHOBUTEb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(OTEepHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaJlJIN4ecKasi), KpUcTaayinyeckasi pemérka, KOppo3us METaJUIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOM
peakiuu, mpeaensHo nonyctumas konmentpamus (I1/1K) Bemiectna;

2) unmoCmpuposams B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. M. 1) M MPUMEHSTH 3TH
TIOHSTHSI IPU ONMCAHUU BEIECTB U MX MPEBPAICHHUI;

3) ucnoavszosames XAMUYIECKYIO CHMBOJIMKY JJIsl COCTaBJICHHUS (OpPMYJ BEHICCTB M YpaBHCHHMN
XUMHYECKUX PEAKIIU;

4) onpedensimp BaJGHTHOCTh M CTEICHb OKHCIICHHS XHMHUYCCKHX JJIEMCHTOB B COCTHHEHHSX
Pa3IMYHOTO COCTABA; MPHHAICKHOCTH BEIIECTB K ONpeIeIEHHOMY KJIacCy COSAMHEHUH 1o hopMyram;
BUJl XMMHYECKON CBA3M (KOBaJIEHTHAs, MOHHAs, METAJNIMYECKas) B HEOPraHMUECKUX COEIUHEHUSX;
3apsi]] MOHA MO XMMHYECKOH (opmyre; xapakTep cpeibl B BOAHBIX PAcTBOpPaxX HEOPTaHUYECKUX
COEMHEHMH, TUIl KPUCTAJUTMUECKOHN peréTKH KOHKPETHOTO BEILIECTBA;

5) packpvieamos cmwuica Tlepuoauueckoro 3akona J[. M. MenneneeBa ¥ JEMOHCTPHUPOBATH €rO0
MOHMMAaHME: OIKCHIBATH W XapakTepus3oBaTh TabiauuHyro (opmy Ilepuoanueckoil cucremsl
XUMHYECKHUX DJIEMEHTOB: pa3nyaTh TMOHATUS «TJaBHas nonarpynma (A-rpymma)» U «moOodHas
noarpymnma (b-rpynma)y», Maabie u 00JIbIINE TIEPUOABI; COOTHOCUTHh 0003HAYCHUS, KOTOPHIE UMEIOTCS B
MIEPHONYECKOMN TaONHIIe, C YUCIOBBIMU XapAaKTEPUCTUKAMH CTPOSHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB m 3apsia sapa, oOIIee YKCIO SJEKTPOHOB W PACIpElCNICHHE MX MO0 JJIGKTPOHHBIM CJIOSIM);
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COCIMHEHHH B Mpejaenax
MaJIbIX TEPUOJIOB U IIABHBIX MOATPYII C YU4ETOM CTPOCHUSI UX aTOMOB;

6) knaccuguyuposams XUMHYECKUAE SJICMEHTHI, HEOPTAHUYECKUE BEIIECTBA; XMMUYCCKUE PEAKLIUH
(Mo 4YMciay M COCTaBy y4YacTBYIOIIMX B pEaKLUU BEIIECTB, MO TEIIOBOMY 3(dexTy, M0 U3MEHEHUIO
CTETICHEW OKUCIICHUSI XUMHYECKUX JJIEMEHTOB);



7) xapaxmepuzoeams (ONMCHIBaTh) OOIIME M CrEHU(PHUYSCKAE XUMHUYECKHE CBOWCTBA MPOCTBHIX H
CIIO)KHBIX BEILECTB, TMOJTBEP)KIasi ONHCAHWE NPUMEpaMH MOJEKYJISIPHBIX M HMOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUI;

8) cocmaensime ypaBHEHHS 3JCKTPOIUTHUSCKON TUCCOIUAIINN KUCIIOT, MIEJI0YEH U COJICH; TOTHbIC
U COKpall€HHBIC YpaBHEHUS PEAKIMi WOHHOTO OOMEHA; ypaBHEHHUS PEaKIUid, MOATBEP KIAIOIINX
CYLIECTBOBAaHHE F€HETUUYECKOM CBSI3M MEX/y BEILIECTBAMU PA3IUYHBIX KJIACCOB;

9) packpwisams CYUWHOCMb OKUACIUTEIbHO-BOCCTAHOBUTEIbHBIX peaxuuit MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATHX peaKIuii;

10) npoerno3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS; BO3SMOKHOCTH MTPOTEKAHUSI
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

11) ebiuucrsames OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO IOJIIO
XUMHUYECKOT0 AJIEMEHTa M0 popMyJie COETUHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; POBOAUTD
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEaKIUU;

12) credosams npaBUIaM MOJB30BAHUS XUMUYECKOMN MOCYION M JTab0OPaTOpHBIM 000PYI0OBaHHEM, a
TaKk)Ke IMpaBWIaM OOpAIEHUs] C BEHIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSMHU IO BBIMOJTHEHUIO
Ja00pPATOPHBIX XUMHUYECKHUX OIBITOB IO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa
U YTJIEKUCIIOTO rasa);

13) npo6ooums peakiuu, TMOATBEPKIAIOIINE KAYSCTBEHHBIH COCTaB  pPa3IM4YHBIX  BEIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHU-, OpOMUA-, HOAHUI-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
TUIPOKCH/I-UOHBI, KATHOHBI aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIECTB;

14) npumernsims OCHOBHBIEC OTIEPAIIMH MBICIUTEILHON EITEIIbHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHUE,
0000111eH1Ee, CHCTEMATHU3aLUIO, BBISIBICHUE TPUIMHHO-CIIEICTBEHHBIX CBA3EH — JIJIsl U3YUEHHsI CBOWCTB
BEUIECTB M XHMHUYECKUX PEaKLM; €CTeCTBEHHO-HAayyHble METOJAbl MO3HAaHUS — HaOII0JIeHHE,
M3MEpEeHue, MOJICITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

Ne | HammenoBanue pasgenos u T1eM | KoanmuyecTBo yacos JIEKTPOHHBIE

n/n | nporpamMmbI (undposbie)

BCEro | KOHTPOJIbHBIE | NPAKTHYECKHE | oGnazopaTenbH
padoThI padoThI ble pecypebl

Paznen 1. IleppoHavyasibHble XUMUYECKHE MIOHSATHS

1.1. | Xumusgs —  BakHasg  00J1acTh 5 0 2 https://resh.edu.r
€CTEeCTBO3HAHUSI H NPAKTHYECKOW u/subject/29/8/
NeATeIbHOCTH YeJI0BeKa

1.2. | BemecTBa 15 1 4 https://resh.edu.r
U XMMHYECKHe peaKinu u/subject/29/8/

Hroro mo pazaeny 20

Paznen 2. BaxHeiime npeacTaBUuTe i HEOPraHMYeCKUX BellecTB

2.1.| Bozayx. Kuciopoa. Ilonstue 00 5 0 0 https://resh.edu.r
OKCHIAX u/subject/29/8/

2.2. | Bogopon. 5 0 https://resh.edu.r
IMoHsiTHE 0 KHCJOTAX M COJIAX 0 u/subject/29/8/

2.3. | KoinyecTBeHHbIE OTHOIIEHHS B 4 0 0 https://resh.edu.r
XUMHUH u/subject/29/8/

2.4.|Boxga. PacrBopbl. IlonsiTue 00 5 0 0 https://resh.edu.r
OCHOBaHMSX u/subject/29/8/

2.5. | OcHoBHBIE kjaaceer | 11 1 1 https://resh.edu.r
HEOPraHUYeCKuX u/subject/29/8/
COeIUHEeHUM

Hroro no pazneny 30

Pazgen 3. llepuoamveckmii 3axkoH u Ilepmonmueckasi cucrema xumudeckux 3jaemento JI. U.
Menneieena.
CtpoeHue aToMoB. XuMu4eckas cBi3b. OKNCINTEIbLHO-BOCCTAHOBUTEIbHbIE PeAKIIHI

3.1. | llepuoauueckuii 3aKOH | 7 0 0 https://resh.edu.r
IMepuoanyeckas cucreMa u/subject/29/8/
XHMHYECKHX 3JIeMEHTOB
J1. 1. MeHnaeJjieeBa. Crpoenue
aToma

3.2. | Xumuueckas CBSI3b. 8 1 0 https://resh.edu.r
OKHCIUTETBHO- u/subject/29/8/
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

Hroro mo pazgeny: 15

PesepBHOE Bpemst 3




OBIIEE KOJIMYECTBO YACOB IIO| 68 3 7
I[MPOI'PAMME
9 KJIACC
Ne HanmeHoBaHHMe pa3gejioB H KonnyectBo yacos DJIEKTPOHHbIE
n/n TeM MPOrpaMMbl (undposbie)
BCEr0 | KOHTPOILHbIC | NPAKTHYECKHE | oGhnazopaTe bl
padoTsbI padoThI ble pecypebl
Pa3nen 1. BemecTBO U XUMHYeCKHE PeaKIIUA
1.1 IMoBTOpeHue n yrayoaenune 5 0 0 https://resh.edu.r
3HAHHU OCHOBHBIX Pa3/1eJIOB u/subject/29/9/
Kypca 8 kiacca
1.2. OcHoBHBIE 3aKOHOMepHoOcTH | 4 1 0 https://resh.edu.r
XHMHYECKHX PeaKIuii u/subject/29/9/
1.3. DIeKTPOIMTHYECKAS 8 0 0 https://resh.edu.r
aacconHanmus. XUMHYECKHe u/subject/29/9/
pPeakuuHu B pacTBopax
Hroro no pazaeny 17
Paznen 2. HemeTa/uibl 1 HX COeIMHEHUSA
2.1. O6man xapakrepucruka | 4 1 0 https://resh.edu.r
XUMHYECKHX jieMeHToB VIIA- u/subject/29/9/
rpynnsl. I'anorennt
2.2. O6masn XapaKTepHCTHKA 5 0 1 https://resh.edu.r
XHMHYECKHX 3JieMeHTOB VIA- u/subject/29/9/
rpynmsl. Cepa u eé
coeIMHEeHHUs
2.3. Oo6mas XapaKTepUCTHKA 7 0 https://resh.edu.r
XHMHYECKHX 3JIeMEHTOB VA- 1 u/subject/29/9/
rpynnbl. A3ot, ¢ochop u ux
coeTHHEHHS
2.4. Oo0was XapaKTepHCTUKA 8 0 1 https://resh.edu.r
XHMHYECKHX 3JieMeHTOB IVA- u/subject/29/9/
rpynmbl.
Yriaepon W KpeMHHMH H HX
coeTHHEHHS
Hroro mo pazaeny 24
Pa3nen 3. MeTaJlJIbI M MX COeUHEHUS
3.1. OO01ue cBOWiCTBA METALIOB 4 0 1 https://resh.edu.r
u/subject/29/9/
3.2. Baxneiimue meraianl m ux | 16 1 0 https://resh.edu.r

coeMHEeHUs

u/subject/29/9/




Hroro no pazneny:

20

Pa3nesn 4. Xumus u okpyskaomasi cpeaa

4.1. BemectBa M MaTepuajdbl B| 3 https://resh.edu.r
JKU3HH YeI0BeKa u/subject/29/9/

Hroro mo pazgeny: 3

PesepBHOE Bpemst 4

OBHIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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