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ITosicHuTEILHAS 3aIMCKA
PaGouass mporpamma mo xuMuu i 8-9 KIIaCCOB COCTaBJICHA B COOTBETCTBUU C

TpeboBanusiMu DenepanbHOr0 TOCYAapCTBEHHOIO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO
o01ero oOpa3oBaHusi ¥ Ha OCHOBE CJEAYIOIIEH HOPMATUBHOM Oa3bl:

Oenepanbhblii 3akoH OT 29 nexabps 2012 1. Ne 273-@3 «O6 oOpa3oBanuu B
Poccuiickoit @eaepauun» (B pen. Denepanbubix 3akoHOB oT 17.02.2021 Ne 10-D3,

oT 24.03.2021 Ne 51-®3, ot 05.04.2021 Ne 85-@3, ot 20.04.2021 Ne 95-®3, ot
30.04.2021 Ne 114-®@3, ot 11.06.2021 Ne 170-®3, ot 02.07.2021 Ne 310-®3, ot
02.07.2021 Ne 351-®3);

®denepanbubiii 3ak0H OT 29 aexadps 2010 r. Ne 436-D3 «O 3ammure nereid ot
uHpOpMaLUK, TNPUYMHSIOMIEH Bpe HX 370pPOBBI0O W Pa3BUTHIO» (B pel.
®depnepanbHbiX 3akoHOB OT 01.05.2019 Ne 93-03, o1 01.07.2021 Ne264-D3);
Pacnopsikenue IIpaBurennbctBa Poccuiickoit @eneparuu ot 29 masg 2015 r. Ne

996-p «Crparerus pazutis Bociutanus B Poccuiickoii denepanuu Ha epuo 10

2025 roma»;

[Ipukaz MunuctepctBa oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 17
nexabps 2010 1. Ne 1897 «O06 yTBepxkneHnu (enepaabHOro rocy1apCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJIApPTa OCHOBHOTrO oOmero ooOpasoBanus» (B pen.
[TpuxazoB Muno6pnayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577,

ot 11.12.2020 Ne 712);

[TuceMo MunucrepcrBa npocsenienus Poccuiickoit @enepanuu ot 14.08.2020 Ne
Bb-1612/07 «O nporpamMmax OCHOBHOTO 001Iero o0pa3oBaHUs»;

IlocTtanoBnenne [7aBHOTO TOCYAApCTBEHHOIO CaHMTApHOro Bpada Poccuiickoit
@eneparun ot 30 wmrons 2020 roma Ne 16 «OO6 yTBEp)KIEHMHM CaHUTAPHO-
snuaemuoniornueckux mpasun CIT 3.1/2.4.3598-20 «CaHuTapHO-3MUIEMUOIOTHIYECKUE
TpeOOBaHUS K YCTPOMCTBY, COJEpKaHMIO M OpraHu3alu paboThl 00pa3oBaTEIbHBIX
OpraHM3aluil u Ipyrux o0bEeKTOB COLMANIBHON HHPPACTPYKTYPhI JUIsl JI€TEH U MOJIOJEKHU B
YCIOBHUSAX pacHpoCTpaHeHUs: HOBOH kopoHaBupycHoil wuHpexkuun (COVID-19)» (c
n3MeHeHusiMu Ha 24 mapta 2021 rona);

KOMIOHEHT ['ocymapcTBeHHOro craHaapra oOuiero oOpa3oBaHMs M JIOMYILIEHHOU
MunucTepcTBOM 00pazoBaHus U Hayku Poccuiickoit deneparuu;

denepanbHOTO NepedHs yueOHUKOB, PEKOMEH/I0BaHHbIX (JOMYIIEHHBIX ) K UCTIOIb30BaHUIO
B 00pa3oBaTelbHOM IIpolecce B 00pa30BaTENbHBIX YUPESKICHUAX, PEATHU3YIOLINX
nporpaMMmel o6miero oopazoBanus 2023-2024 yueOHbIl roj;

JIOKAJIbHBIX aKTOB 00pa30BaTeIbHON OpraHU3aIuu:

- OCHOBHOM 00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMus;

- IOJIO’KEHMsI 0 paboyeit mporpaMMme ydeOHOTo mpeaMeTa, Kypea,

Pabouas mporpamma coctaBiieHa C y4eToM paboueil mporpaMmbl BOCIIUTAHUS B IIKOJIE.
[TporpammMa o XMMHHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTAaBIIEHA HA OCHOBE

TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHUS OCHOBHOU 00pa3oBaTEeNbHON MPOrpaMMbI OCHOBHOTO
obmiero oOpaszoBanusi, npeacrapieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepanbHON
pabouel mporpaMMbl BOCTIMTAHHUS W C YUYETOM KOHIICTIIIMH TPENOoaBaHusl y4eOHOTro mpeaMera
«Xumusi» B 00pa3oBaTenbHbIX opranm3anusax Poccuiickoit deneparum.

[TIporpamMa mo XUMHUHM Ja€T TpPEACTaBICHHE O IEsAX, OoO0mell crpareruu OOydeHus,

BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
o0s3aTenbHOEe MPEIMETHOE COepX aHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u

CTPYKTYpHUpOBAHME 10 pa3JesiaM U TEMaM MPOTrpaMMbl 110 XMMHH, ONIPEAEISAET KOIUUECTBEHHBIE
Y KQUeCTBEHHBIE XapaKTEPUCTUKHU COAECPKAHMSL, PEKOMEHIYEMYIO [10CIIEJ0BATEIbHOCTD U3yUEHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTro Ipoliecca,



BO3PAaCTHBIX 0COOEHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peaiu3alun
TpeOOBaHUI K pe3yJabTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI Ha YpPOBHE
OCHOBHOTO 001Iero obpa3oBaHus, a TaKke TPeOOBaHUI K pe3yjbTraraM OOy4YeHHS XUMHU Ha
YpOBHE IIeJiel M3y4YeHHUs MPEeIMETa U OCHOBHBIX BUAOB y4eOHO-II03HABATEIBHON AESITENIbHOCTU
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COJepKaHUSI.

3HaHHE XUMUU CIIy>)KHUT OCHOBOH 111 (POpMHUPOBAHUS MUPOBO33pEHUST 00yIaIOIErocsi, €ro
MIPEJICTABICHUIA O MATEPUAIIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MyTIX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
DHEPreTHYECKOH, MUIIEBOM U YKOJIOTUYECKON 0€30IaCHOCTH, MPOOIeM 31paBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH JJIsi caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPBI
JUYHOCTH, € o011ei U (yHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0YydYaroOnIuXcs,
HaBBIKOB HMX  CAMOCTOSITEILHOM  y4eOHOW  JESATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEIHEBHON JKU3HHU, TaK U B
npodeccuoHaNbHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3TJIsAJIa HAa €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUU
€CTECTBEHHO--HAyYHON ITPaMOTHOCTH 00Y4aOIINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HayYHBIM
3HAHUSIM, K TIPUPOJE, K UYEIOBEKY, BHOCHT CBOW BKJIQJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHple HampaBlieHHUs B OOy4YEHHWU XUMHUHU 00eCredyMBarOTCS CHEU(UKON colepikaHus
y4eOHOTO MpeIMeTa, KOTOPHIH SIBISIETCS NEAarorn4eckl aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKd XUMHUU Ha OMPeeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEpBOHAYATIBHBIX MOHSATHH XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHN OPTaHUYECKOU XUMUHU.

CtpykTypa coaepskaHusl MpOrpaMMbl MO XUMHH CPOPMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ maydeHuro. CoaepkaHue CKJIAABIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHU30BaHbl MO NPHUHIMIY IOCIEI0BATEILHOIO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTUIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX M
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCSI ITOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTOJTHSIS
GyHKIIUN OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MPUMEHEHHUS U MOTYUYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMBI O XUMHUHU CIIOCOOCTBYET (HOPMHPOBAHHIO TPEACTABICHUS O
XMMHYECKOW COCTABJISIIONIEH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO M METOJaM I03HaHUs B Hayke. M3yuenue xumun



MIPOUCXOUT C PUBJICUCHUEM 3HAHUM U3 pPaHee U3YUEHHBIX YUEOHBIX MpeaAMETOB: « OKpy Karoluit
Mup», «bromnorus. 5-7 xnacced» u «Dusnka. 7 KiIace».

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3a/ilada y4eOHOro mpeaMera COCTOUT B (OPMHUpPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEUIHMX (DAaKTOB, MOHSATUN, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PeaKkIuil, B
dbopMUPOBAaHUM U PA3BUTHH [O3HABATENbHBIX YMEHUW M UX NPUMEHEHHH B Yy4eOHO-
MIO3HABATEILHOM U y4eOHO-UCCIIEI0BATEIBCKOM 1eATeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus C BEIIECTBAMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOIO O0IIEro OoOpa3oBaHMs Ba)XHOE 3HAUCHUE
NpUOOpPEN TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPA30BAHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe O0O0yYarImuxcs K
CaMOCTOSITEJIbHOM  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAaM  IO3HAHUS,
(OpMHPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOLIMX IPHOOPETEHUIO OOYy4YaroIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEesTEeTbHOCTH, MO3HAHMS M CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIUOHATFHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, B TOM
yKclie yMEHUN 00BSACHATH U OLIEHUBATH SBJICHUS OKPYIKAIOLIEr0 MUPA, UCIIONb3YsI 3HAHUS U OIIBIT,
MOJIy4YE€HHBIE MPH U3YyUYEHUU XHUMHUH, MPUMEHATh UX MPHU PEIIeHUH IpoOJieM B MOBCEIHEBHOMN
JKU3HU U TPYIOBOH EATENBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po( WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIET0 00yUeHHUS.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 MU3yUYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kimacce — 68 yacoB (2 gaca B Hezieno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faenieHus CMECeH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHBIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MosnsspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo popmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuieckue ypaBHeHHs. Kinaccudukaus XuMUYeCKUX peakiuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYJI0H, MpaBuiaMu pabOThl B JTAOOPATOpPHH M NMPUEMAMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOJICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOJI0IeHUE U
OTHCaHNe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBHE
CEpHOHN KHUCIOTBHI C XJOpuaAoM Oapus, pasioxkeHue ruapokcuna menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pacTtBopoM conu Meau (1), mzydenue crocoOoB pasjieneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIHTPOBAaHMWE, BHIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
IIPOBEJCHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE Pe3yJbTaTOB MPOBEICHUS
ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3/JaHHE MOJENIEeH MOJIEKYJ
(I1apocTep>KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaeMEHT M IpOCTOE BEIIECTBO.
Haxoxnaenue kuciopoja B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPCHHUS).
Oxcunel. Ilpumenenue xucnopoma. CrnocoObl TMONy4eHUS KUCIOpoJda B Jaboparopuu U
poMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOPOJIA.

TermnoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenne Bojiopoaa B mpupoe, hrusnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIIOCOOBI MONTy4eHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHEe M HM3yUYEHUE CBOMCTB KHUCIOpOa, HAOMIOJeHHE B3aMMOJCWUCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KMCIOTBI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAaHM, BBITECHEHUE OJIHOTO METaJIa APYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHUYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKas CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHSATHE O TpyMax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIINBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obOonouek aromoB mepBbIx 20 XxumHueckux syeMeHToB Ilepuoanyeckoit cucremsr [l W.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3yYEHUH XMMUHU B 8 KJIacCe OCYIIECTBIISIETCS
yepes UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MOHATHIH, TaK U MOHSATHH, SIBISIOIINXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO [IUKJIA.

OO01mure ecTeCTBEHHO--HAYYHBIC TOHATHS: HAYYHBIH (PaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoi cucteMe u CTpOSHUEM UX aTOMOB.

CtpoeHune BemecTBa: BHABl XUMHUYECKON CBs3U. THNBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 ()EKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTUIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonaTne 0 XuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMH U MOJ0KEHNE XUMUYECKOIO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJCKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHE YPAaBHEHHM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAJIOB M HEeMeTauioB (rpadgura M anmasza), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakToOpoB, UCCIIEJOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIUAINH
KHCTIOT, IIeJ04el U cojiell (BO3MOKHO UCIIOJIb30BAaHUE BUIEO MATEPUANIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
nienoyamu).  XsopoBogopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYeCKHe M XUMUYecKue cBoicTBa. OKCHABI Cephbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBUTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoii KUCTIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMpeA0TBpaIlEHUSI.

OObmas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHHUSI, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHS B KaueCTBE MHHEPaIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docdopa, ¢pusndeckne u xumuueckue cpoiicrBa. Oxcun pocdopa (V) u pocdopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriuepona, ux GU3NYecKue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJoOre€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEeHHUE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cyinb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YAOOpEHHIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMO/ICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BaHHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4YeHHE IMIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIGHHE C MPOAYKLUMEH CHJIMKATHOMN
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33aa4 110 TeMe « BakHeie HemeTamsl 1 uxX
COEIMHEHUS.

MeTtaJu1bl M MIX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBONCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKene3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
(1), meau (1), HabarOIEHME W OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUAPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4YeIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
BerecTs, ganee — [1JIK). Poib xumun B pereHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHSITHH, SABISIOUIUXCS
CHUCTEMHBIMU Il OTAENBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHUMOCTH, KPHUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIM9HOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOrO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOMHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4e0HO-HCCIIeIOBATEIILCKON, TBOPUYECKOHM W JPYrUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITTOTHEHUN YUeOHBIX, TO3HABATEIHHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIIKH CBOMX TOBAPHUIICH C TO3UITUN HPABCTBEHHBIX H MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MOHWMAaHHUS CYIITHOCTHA HAYYHOW KapTHHBI MHpPA, ITPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOJIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX TIPOIECCOB W SIBJICHUMW, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON IUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 3I0POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJIEHHS IpaBHI
0€30MacHOCTH MPHU OOPAIEHUN C XUMUYECKIMHE BEIIECTBAMU B OBITY U peaibHON KU3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOro pojJia, yBAXKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOTIOACHUS MpaBUl O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4YaeMble PU U3YUCHUU XUMUU, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMHUU, HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEeMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YIYEOHOU e TETHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacKpbIBAaTh CMBICII XUMHUYECKUX MOHSATHHN (BBIIEIATH UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATh
B3aUMOCBSI3b C JIPYTMMH TIOHSITHSIMH), WCIOJIB30BaTh TOHSATHSA MJIsi OOBSICHEHHUS OTICIHHBIX
($akKTOB U SABJICHUIA, BBIOMPATH OCHOBAHMSI U KPUTEPHUH IS KiTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMu
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAyKTUBHBIC, TIO AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUECHUS,

yYMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMblE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMU4eckass (opMmylia W ypaBHCHHE XHUMHYECKOM peakmuu — TPU PEIICHUH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

ba3soBble ucciienoBare/ibCKue 1eMCTBUA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIIaHHOM pabdoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBITIOJHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOl aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSL:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Auanora u (WiIu) JUCKYCCHH) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIE PE3YIIbTaThl O3HABATEIHFHOM NEATEILHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, ONpe/ielieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aTOPUTM JE€HCTBUMA IPU BBITIOJHEHUN 3aJaHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSIX,
OILICHUBATh COOTBETCTBHUE MOIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCJIOBUHM 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi J0JIs1 XMMUYECKOTO JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0OMeHa, ’K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpAalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHUUECKUX COECTMHEHUSAX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», mManble U OoiblIMe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcs B Tabnuue «lleproguueckas cucremMa XUMHUYECKUX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMsI XUMUYECKHUX ITPEBPALIEHUH B PA3JIUYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI IO3HAHWSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJIYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOpPOJAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBIH 00BEM, PacTBOp, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJIEHME M BOCCTaHOBJEHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COENMHEHHUSX, 3apsij HMOHAa IO XUMHUYECKOU
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynna)» u «mnobouyHas mnoarpynmna (b-rpynma)», maneie u Ooibline MepUOJbI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sAapa,
o0111ee YMCII0 AIEKTPOHOB M PACIIPEACIICHHE MX IO AJICKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJlbIX NEPUOAOB U TVIABHBIX MOArPYII € YYETOM CTPOEHHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHNUH COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMHU T10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM (pPOBbHIE)
n/n TeM MPOrpamMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
PAKTHYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeitectBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Paspnen 2. Baxkneiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosayx. Kucnopoa. [lonsitue 6 bubnmorexa LIOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o 8 1 bu6nmorexa LIOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumuiyeckux 3jaeMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
Voo 1o paszeny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XuMH4YecKHe peakuuu
[ToBTOpenue u yrirybneHue 3HaHUHA bubmumoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTaibl M MX coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo0.ru/7f41a636
o | e rre—
' PYHIHL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snmermon VAspymn. Aso. dostop 7 ; Bumor LK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
o | Smemememmes | , Bk
' y {PYIIIEL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgea 3. MeTauibl M HX COeTUHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa [IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus U OKpyKamomas cpeia
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
KoanuecTBo yacoB Jara uzyuyenust
Nen/m  Tema ypoka JaTa nzyyenus
Beero daxkTuyeckas
1 ITonaTue o MeTosax MO3HaHUS B XUMUHU 1
5 [Ipeamer xumun. Posp XumMuu B KU3HU 1
yenoBeka. Tena u BemecTBa
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpPHH U PUEMBI 1
oOparnieHus ¢ 1abopaTOPHBIM
000pyJ0BaHUEM»
4 Yuctele BemiecTBa U cMecu. CriocoOsl 1
pas3aeneHus cMecen
[IpakTuyeckas pabora Ne 2 «Pa3nenenue
5 cMmecelt (Ha mpuMepe OYMCTKU OBAPEHHOM 1
COIIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1
XUMHUYECKHUX 3JIEMEHTOB
IIpocTeie u ClI0KHBIE BEIIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB.
10 Xumunyeckas popmyina. BageHTHOCTh 1
aTOMOB XUMHUYECKUX JIEMEHTOB
1 OTtHocuTenbHAsI aTOMHAs Macca. 1

OrtHocuTenbHas MOJICKYJISIpHAad Macca




MaccoBas 1071 XUMHAYECKOI'0 2JIeMEHTa B

12
COETMHEHUU

13 KommuectBo BemecrBa. Mounb. Mousipaast
Mmacca

14 Ou3nyeckue U XUMHUUECKUE SBICHUS.
XuMudeckasi peakius

15 [Ipu3HaKK U YCIOBUS MPOTEKAHUS
XUMHYECKHUX PeaKIIHii

16 3aKOH COXpaHEHHUs MacChl BEIIECTB.
XHAMHYECKUE YPABHEHUS

17 Boruncnenus xonm4yecTBa, Macchl BEeLIeCTBa
M0 YPaBHEHHSIM XUMUYECKUX PEaKIuil
Knaccuukanus XauMUYeCKUX peaKiui

18 (coenMHEHHUSI, PA3IOKCHHISI, 3aMEIIICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHnukIoneauct. O0o0mEeHne u
CHCTEMaTH3aINsI 3HAaHUH

20 KontponsHas padora Nel no reme
«BemecTBa 1 XUMHUECKUE PEAKITHID
Bo3nyx — cmech razos. Coctas Bo3nyxa.

21 Kucinopos — 351eMeHT M IPOCTOE BEILECTBO.
O30H
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

22 KHCIopo/ia (peakliuu OKUCIICHUS, TOPEHHE).

[TousiTue 00 OKCHJgax




Cnoco0bl MoTyyeHus KHUCI0poia B

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH.
[Ipumenenue kucnopoa
TemnoBoii 3¢ (HheKT XUMUIECKOH peaKIuH,

24 MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U YHJOTEPMUUYECKHUX PEaKIUIX
TommuBo (HeTh, yroiabs U METaH).

25 3arps3HeHue BO3AyXxa, CIOCOOBI €ro
MPEIOTBPAILICHHS
[IpakTuueckas padora Ne 3 mo Teme

26 «ITony4yenue u cobupanue KUCIOPO/Ia,
W3Y4YECHHE €ro CBOMCTBY

97 Bonopon — aneMeHT u mpocToe BEelecTBO.
Haxoxnenue B mpupose

28 OU3NYECKUE U XUMUYECKUE CBOMCTBA
Bosiopona. [Ipumenenue Bogopoaa

29 [lonsiTHE O KMCIOTAX U COJAX

30 Crnioco0bl nosty4eHus BOAOpoa B
nabopaTtopuu
[IpakTuueckas padbora Ne 4 o Teme

31 «ITonmydenue u cobupanue BoI0poa,
W3Yy4YEHUE €r0 CBOMCTBY»

32 MossipHblii 00bEM ra3oB. 3ak0H ABOTapPO
Brranciienus 00b€ma, KOTMYeCcTBa BEIIECTBA

33 rasa Io €ro U3BeCTHOMY KOJIMYECTBY

BEIIIECTBA WU 00bEMY




Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOIIIEHUI Tra30B

35 dusnueckre U XUMUYCCKUE CBOMCTBA BOJIBI

36 CocraB ocHoBanui. [Tonstue 06
HHIUKATOpax
Bopna xak pactBoputens. HacbieHHbsie u

37 HEHACBILIEHHBIE pacTBOPHI. MaccoBas 1011
BEIIECTBa B pacCTBOPE
[IpakTuueckas pabora Ne 5 o teme

38 «ITpuroroBiieHne pacCTBOPOB C
OnpeeaEéHHON MacCOBOU J10JIEH
PacTBOPEHHOTO BELIECTBAY

39 KonTponbnas padorta Ne2 o teme
«Kucnopoa. Bogopoa. Boga»

40 Oxcunsl: cocTaB, KiacCUpUKALIUS,
HOMEHKJIaTypa
[Tony4yeHue 1 XUMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

42 OcHoBaHus: coCTaB, KJIacCUpUKaIus,
HOMEHKJIaTypa

43 [TonyueHnue u XMMUYECKHE CBOMCTBA
OCHOBaHHM

44 Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

45 [TonydyeHue 1 XuMHYECKHE CBOMCTBA KUCTIOT




46

Comnu (cpenHue): HOMEHKIATypa, CIOCOOBI
MOJTY4EHHsI, XHMHYECKHE CBOMCTBA

47

[TpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4d 1O TCME
«OCHOBHBIE KJIACChI HEOPTAaHUYECKIX
COCIMHECHU I

48

49

['eneTnueckas cBsI3b MEXKIy Kilaccamu
HEOPraHUYECKUX COCIMHEHUI

O000111eHIE U CUCTEMATH3aIUs 3HAHUI

50

KonTponbnas padorta Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHuin"

51

52

53

[lepBbIe MOMBITKU KJIACCH(PHUKAINN
XUMHUYECKUX IEeMEHTOB. [lonsATHe 0
IpyIIax CXOAHBIX AIEMEHTOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XMMHYECKHX 3aeMeHToB /. .
Menneneena

Ilepuopl, TpyIIIBL, TOATPYIIIBI

54

55

56

Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP.
N3oTomnsl

CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB llepuoanueckoii cucremst . H.
Menneneena

XapakTepuCcTUKa XUMUYECKOTO JIEMEHTA I10
ero noJjioxkeHuto B [leproanueckoit cucreme
. 1. MenaeneeBa




3nauenue [lepuoauyeckoro 3akoHa ass

57 pa3BuUTHS Hayku U npakTtuku. /1. 1. 1
MenaeneeB — y4€HbIU, IIEaror u
rpaxaaHuH

58 DIEKTPOOTPUIIATEIIBHOCTh ATOMOB 1
XUMHYECKHUX JJIEMEHTOB

59 WNonnast xumuveckast CBsi3b 1

60 KoBasieHTHas moJisipHast XMMUYECKast CBSI3b 1

61 KoBasneHTHas HemoJisipHasi XuMU9IecKast 1
CBSI3b

62 CreneHb OKUCIICHUS 1

63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakuuu

64 OxucIUTENN ¥ BOCCTAHOBUTEIU 1

65 KonrtponbHast pabota Ne4 o reme 1
«Ctpoenne aroma. XUMUYECKas CBS3b

66 PesepubIiil ypok. O6001eHIE 1 1
CUCTEeMAaTH3aIHsl 3HAHUH

67 PesepBubIiil ypok. O6001eHIE 1 1
CUCTeMAaTH3aIHsl 3HAHUH

68 PesepBHrliit ypok. O6o01ieHne 1 1
CUCTeMaTH3alus 3HAaHUH
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9 KJIACC

Ne i/t

Tema ypoka

[Tepuonuueckuii 3akoH. [lepuoanueckas
cHCTEMa XUMHUYECKHX dyeMeHToB /. 1.
Menpeneena

3aKOHOMepHOCTI/I B U3MEHCHUH CBOICTB

XUMHUYCCKHUX 3JICMCHTOB IICPBLIX TpéX
IepruoaoB

Koan4yecTBo 4acoB

Bcero

Jdara nzydyenus

Jdara nzydyenus
daxkTuueckas

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX BELIECTB

Buapl XUuMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbnas pabota Nel mo teme
«IToBTOpEHUE U yriTyOIeHNe 3HAHUIA
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

Knaccudukanmsi XuMuueckux peakimia
10 Pa3JIMYHBIM [TPU3HAKAM

[lonsATHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsTHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIUIX

IloHsaTHE 0 XUMHUYECKOM PaBHOBCCHUU.
CDaKTOpBI, BJIMAIOIIUEC HA CKOPOCTb
XHUMHYISCKOMN PEaKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu




Teopus 21IEKTPOIIUTUYECKON

10 muccouuanui. CUIbHBIE U C1a0bIe
ANEKTPOJIUTHI

11 HoHnHbIe ypaBHEHMS peakuui
XUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHHH B CBETE MPEICTABICHUI 00
ANEKTPOIUTUIECCKON TUCCOIIUAITUU
XUMUYECKUE CBOWCTBA COJICH B CBETE

13 MPEACTABICHUIN 00 AIEKTPOJUTHYECKON
JUCCOLUAIIUU

14 [TonsiTue o rupponuse conen

15 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI

16 [TpakTuueckas padora Ne 1. «Pemienue
AKCIIEPUMEHTAIbHBIX 33124
Kontponbnas padota No2 o teme

17 «INEKTPOIUTUYECKAST TUCCOIUAITNS.
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO6m1ast xapaKTepUCTUKA TaJOTEHOB.

18 XHUMHUYECKUE CBOMCTBA HA PUMEPE
xJiopa
XnopoBogopoa. ComsiHas KUCIOTa,

19 XUMHUYECKHE CBOICTBA, MOy4YeHHE,
MIPUMCHCHHE
[TpakTuueckas padora Ne 2 o Teme

20 «Ilony4yeHnue coTHON KUCIIOTHI,

HU3y4YEeHUE €€ CBOWCTBY»




21

Brpruucnenus no ypaBHeHUAM
XMMHMYECKHUX PEAaKLHH, €CIIN OIUH U3
peareHToB J1aH B U30bITKE

22

23

24

OO6mmas xapakrepucTuka 31eMeHToB VIA-
rpyHIbl

AnoTpomnHbie MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl U €€ cCOeTMHEHUH B
npupoje. XuMHUYECKHE CBOUCTBA CEPhI

CepoBonopo, ctpoenue, pu3nueckue u
XUMHYECKHE CBOICTBA

25

Oxcunpl cepbl. CepHas KMCIIOTA,
¢busnvecKkre 1 XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

26

XHAMHMYECKHUE PEAKIMH, JIEKALUE B
OCHOBE ITPOMBIIIJIEHHOI'O CII0co0a
ITOJIyYEHUS CEPHOU KUCIIOTHI.
XHAMHMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
CpEIbl COCIMHEHUAMU CEPBI

27

28

29

Brruncienne MaccoBOM TOJIH BEIXOOA
MPOAYKTA pEeaKuu

OO6mas xapakTepucTruka 31eMeHToB VA-
rpynmsbl. A30T, paclipOCTpPaHEHHUE B
npupoje, GU3nIecKrue U XUMUIECKUE
CBOMCTBa

AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC 1 XUMHUYCCKUC
CBOIZCTBE[, MOJIYUCHUC U TPUMCHCHUC




30

[IpakTuyeckas padora Ne 3 o Teme
«[Tomy4yenune ammuaka, n3y4eHue ero
CBOMCTB»

31

32

33

34

A3oTHas KUCOTa, e€ pusnueckue u
XUMHUYECKHE CBOKCTBA

Hcnons3oBaHre HUTPATOB U COJIEN
aMMOHHS B KaU€CTBE MUHEPATbHBIX
yaoOpeHui. XuMHU4YECKOe 3arpsi3HeHUE
OKpYKaroIleu cpebl COETUHEHUSIMHU
azoTa

®ocop. Oxeun bocdopa (V) u
dhochopHas kucioTa, PU3NIECKHUE U
XUMHYECKHE CBOMCTBA, MOTyYCHUE

Hcnons3oBanue pochaToB B kauecTBe
MUHEpaJIbHBIX Y00peHuil. 3arps3HeHue
PUPOJHOM cpenbl hocdaTamu

35

VYriepo, pacpocTpaHeHHe B IPUPO/IC,
busnvecKkre 1 XUMHUECKUE CBOMCTBA

36

Oxkcunpl yriaepojaa, ux GU3nIecKue u
XUMHYECKHE CBOMCTBA. DKOJOTHYECKHE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V)

37

38

VYrospHasa KUCIIOTa U €€ COJIU

IIpakTuyeckas padora Ne 4 o Teme
"[losy4yeHne yriekucioro rasa.
KavecTBeHHast peakiys Ha KapOOHaT-

HOH




39

[TepBoHavabHEBIE TOHATHUS 00
OPraHMYECKUX BEIIECTBAX KaK O
COCAUHEHMX YIIepoaa

40

41

42

43

44

Kpemuuii u ero coeguHeHus

[IpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIIBHBIX 337a4 110 TEME
«BaxkHenme HeMeTalIbl U UX
COCJIMHECHHU S

KonTponbnas padota Ne3 mo teme
«Baxnelimme HeMeTaIbl U UX
COETUHEHUS

OO01mas XxapaKTepruCcTHKa XUMUIESCKUX
3JIEMEHTOB — MeTaIoB. MeTamnueckas
CBA3b U METAJNINYECKAs] KPUCTAIUINYECKAS
pemérka. Gu3nyeckue CBOMCTBA
METAJIOB

XUMHUYECKHUE CBOMCTBA METAIJIOB.

DNEeKTPOXUMHUYECKHUH psiji HAaNpsHKeHUH
METAJIJIOB

45

OO6mme crmocoOb! MOTyYEHUsT METAJLIOB.
CrnnaBel. Beruncnenus no ypaBHeHUSIM
XUMHYECKHUX PeaKIIHii, €ClIi OJIUH U3
pEeareHToB COACPKUT MPUMECH

46
47

IlousTue o KOppO31UH MCTAJIJIOB

IIleno4yHble MeTaIbI

48

OKCI/I)II)I U TUAPOKCHUJIBI HATPHA U KaJIUA

49

IIlenoyno3eMeabHbIE METAJIbI — KaJIbIIH
U MarHuu




50

Baxxueime coequHEHNUA KLU

51 O0600111eHNEe U CHCTEMATHU3alIKs] 3HAHUI

59 JKECTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHCHUS
[Ipaktuyeckas padora Ne 6 o Teme

53 "XEcTKoCTh BOALI U METOBI €8
ycTpaneHus"

54 AmnroMuuuii

55 AMdoTepHbIe CBOMCTBA OKCHIA U
THAPOKCH]IA

56 Keneszo

57 Oxcupl, THaApoKcuabl 1 coiu xkenesa (11)
u xenesa (I11)

58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue

59 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«Baxkaennre MeTaisl ¥ UX
COCIUHCHHMS
Berurcnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIIHid, €CJIN OJIUH U3

60 peareHTOB JIaH B U30BITKE WU COACPKHUT
npuMecH. Berauciennss MaccoBOM JTOIU
BBIXO/Ia MPOIYKTa PEaKIIUU

61 O000111eHE U CHCTEMATH3AIINS 3HAHUI
KonTponbHas pabota Ne4 mo Teme

62 «Baxxnenmme MeTaIbl U UX

COCOUHCHU A




BeniecTsa u maTepuainsl B TOBCETHEBHOM

63 1
KU3HH YeIIOBEKa

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKaroIei 1
cpenabl

65 Poitb XuMuM B peIieHN# SKOJIOTUICCKUAX 1
npobiem

66 PesepBHbIi ypoOK. 0606?1eHI/1e u 1
crcTeMaTH3aIus 3HaHUI

67 Pe3epBHEIiT ypoK. O606£HCHH€ u 1
CHCTEeMaTH3alus 3HAaHUH

68 PesepBHbIil ypok. 0606?1eHHe u 1
crcTeMaTH3aIus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumus, 8 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u npyrue; noj penakiuei
Jlynuna B.B., Akunonepnoe o0mectBo «M3natensctBo «IIpocsemnienue»

Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKHOHEpHOE 0OIIECTBO
«3narenscTBO «IIpocsemenue»

Xumus, 9 knmace/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A. A. u npyrue; moj peaakiuei
Jlynuna B.B., Akimonepnoe o0miectBo «M3narensctBo «IIpocsemnienue

Xumus, 9 knace/ I'adbpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIHOHEpHOE 0OIIECTBO
«3narenscTBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI JJ1AA YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru - Alhimik. ITosxe3ubie coBeTbl, 3P PEKTHBIC OMBITHI, XUMHUUECKHE
HOBOCTH, BUPTYQJIbHBII PENIETUTOP, KOHCYJBTAIH, Ka3yChl U JIAICYChl, UCTOPUS XUMHH

2. http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - OGmas 1 HeopraHu4ecKasi XUMUSI:
yacTh 1. Marepuansl 1o o01mel XMMHUH [T yHaluXcsd XUMUKO-OMOIOTHYECKUX KIIACCOB:
OCHOBHBI€ ITOHATHS XUMUH, CTPOCHHE aTOMa, XUMUYECKasl CBS3b.

3. http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - O61mas u HeopraHu4IecKass XUMUSI:
yacTh 2. Marepuansl 10 HEOPraHUYECKOW XUMHH JUISl YUAIUXCs CIIeUaIN3UPOBaHHBIX
XUMHUKO-OMOJIOTHYECKUX KJIACCOB: OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHUH, UX
CBOICTBa U CITOCOOBI MOTYUEHUSI.

4. http://hemi.wallst.ru/ - DxcriepuMeHTaNBHBINA YUeOHUK 110 00mIel xumun it 8-11 kiaccos,
MpeHa3HAYEHHbIA KaK 71 U3y4YeHUs XUMHHM "'C Hy A", TaK U U1 MOJATOTOBKH K SK3aMEHaM.

5. http://www.en.edu.ru/ EctectBeHHOHAYUYHBIN 00pa30oBaTeIbHBIN MOPTAIL.

6. http://www.alhimik.ru/ - AJIXMMHUK - Barir mOMOIIHHKK, JTOIIMAaH B MOPE XUMHYCCKHX
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