CrnenuaJn3npoBaHHoOe CTPYKTYpHOe o0pa3oBaTesibHOe noapasaenenne IoconscrBa Poccun B Benrpum-
o01eodpasoBarenbHas mkoJa npu [ocoabcrBe P® B Benrpun

Paccmorpeno:

Ha 3acenanuu MO yuurenei
NpeAMeTOB eCTeCTBEHHO -
MaTeMATHYeCKOro MK/
IIporokoa Ne 1 ot 31.08.23 r.
pykosoaurteas MO

JlapuueBa H.B.

PABOYASA ITPOT'PAMMA

Kaacc (ypoBeHs), Ha KOTOpOM
u3yvyaercs y4eOHbI Kypc
IIpeaMeTHas obJacTb
Y4eOHbIi peaMer

Y4eOHbIii 1o

KosuuyecTBo 4acoB B roa
KosnuecTBO 4acoB B HeleJII0
IIporpammy cocraBuii(a)

CoracoBaHo:

3aM. pykoBoauTe/s no YBP

MatBuenko E.B.
oT« » 2023 1.

8 — 9 (ocHOBHOE 001IIEE 0Opa3OBAHUE)

YTBepiKIeHo:

PykoBoautean CII

Akcénos A.M.
Pacnopsixkenue Ne
OT «__ » 2023 r.

EcrecTBEHHO-Hay4YHbIE TTPEIMETHI

XUAMUSA

2023 — 2024

68/68

2/2

®.1.0. nenarornueckoro padoruuka: Marsuenko E.B.
KBanmuduxkanuonHas kareropusi: Boiciias



INOACHUTEJIBHASA 3ATINCKA

[TporpaMMa o XuMHUM Ha yPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsI COCTaBIEHA HA OCHOBE:!

e  ®denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny» ¢ N3BMEHEHHUSIMU,

e Ilpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu llopsinka opraHu3anmMd W OCYLIECTBICHHS OOpa3oBaTEIbHON
JEeSITeIbHOCTH 110 OCHOBHBIM 00111€00pa3oBaTelIbHBIM MporpaMmaM — 00pa3oBaTelbHBIM MPOrpaMMaM HAvajJbHOTO OOIIEro, OCHOBHOTO OOLIEro u
cpeaHero odmero 0opa3oBaHUs»;

o [lpuxaza Muno6puayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaeanu ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUs»;

e [Ipukaza Munnpocemenus ot 21.09.2022 Ne 858 «O0 yrBepkaeHnu ¢eaepalbHOrO MepeyHss YYCOHHKOB, JOMYIIEHHBIX K UCIOJIB30BAHUIO
IpU pean3alliil UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAlWI0 00pa30oBaTeIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOI'O OOIIET0, CPEIHEro
obmiero o0pa3zoBaHUsl OpraHU3aLUIMU, OCYHIECTBISIIOIIMMUA 00pa30BaTENbHYIO ACSITEILHOCTh U YCTAHOBJICHUS MPEICIBHOIO CPOKa HCIOJBb30BAHUS
UCKIIIOUEHHBIX y4eOHuKoB» (3aperectpupoBan 01.11.2022 Ne 70799), ¢ usmenenusamu I[lpuka3 Munnpocsemenuss Poccun ot 21.07.2023 Ne 556
(3apeructpuponan 28.07.2023 Ne 74502).

e  ®denepanbHOIl 00pa30BaTEIBHON MPOTpaMMbl OCHOBHOTO 001iero oopasoBanus (IIpuka3 Munnpocsemienus Poccun ot 18.05.2023 1. Ne 370,
3apeructpupoBan 12.07.2023 Ne 74223);

e CanlluH 2.4.3648-20 «CaHuTapHO-3IMIEMHOJIOTHYECKIE TPEOOBAaHUS K OPraHM3allMsM BOCIHTAHUS W OOYYEHUSs, OTIbIXa M O3IOPOBJICHUS
JIE€TEN U MOJIOJICKHU», YTBEPKICHHBIX MOCTAHOBJIECHUEM TJIABHOT'O CaHUTAapHOTO Bpaua oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATHBBHI U TpeOOBaHMS K OOECIEYeHHIO0 Oe30macHOCTH M (WiM) OEe3BPEIHOCTH ISl YeIOBEKa
(hakTOpOB Cpeqbl 0OUTAHUSAY, YTBEP)KICHHBIX IIOCTAHOBIEHUEM IIABHOTO CAaHUTapHOTO Bpaya oT 28.01.2021 Ne 2;

o Konuenmuu mnpenojaBanus y4eOHOTO IpenMmeTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit dDexepanuu, pearu3yroOIUX
OCHOBHBIE 00111e00pa3oBaTenbHbIie MporpaMmsl (yTB. Pemenunem Komnernn Munnpocsemenus Poccun, nporokosn ot 03.12.2019 N I1K-4BH);

e Y4eOHOTO IIaHa OCHOBHOTO 001Iero oopa3osanws mkoibl Ha 2023 — 2024 yueOHbIH TO/;

e PaOoueil nporpammsl BocriuTaHus mkojsl Ha 2022 — 2025 rr.

[TporpamMa 1mo XuMuu Aa€T MpeJCTaBlIEHHE O LEIX, oOueld crparernd oOydeHHs, BOCIIUTAaHMS M Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMHU
yu4eOHOIro MpenMeTa, YCTaHABIUBAeT OO0A3aTeNbHOE MPEIMETHOE COJEpXKAHUE, MPeIyCMaTpUBAeT paclpelieieHue €ero 1o KiaccaM Hu
CTPYKTYpUPOBAaHHE IO pa3jieiaM M TeMaM IPOrpaMMbl IO XHMUH, ONPEAEISAET KOJINYECTBEHHBIE M KAYECTBEHHBIE XapPAKTEPUCTUKHU COACPIKAHMS,
PEKOMEHIYEMYIO TOCIIEI0BAaTEIbHOCTh U3YUYEHUSI XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH O0OYYaIOLIMXCs, ONpeaesseT BO3MOXKHOCTH MpeaMeTa A pealu3aluu TpeOOBaHUM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
00pa3oBaTeNbHON NMPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00ILEro oO0pa3oBaHus, a Takke TpeOOBAHUH K pe3ynbTraTaM OOy4eHHs XMMHUU Ha YpOBHE Ilelel
M3yUYEHHS MPeIMETa U OCHOBHBIX BUI0B YU€OHO-TIO3HABATEIBHOM JEATEILHOCTH 00yYaroIIerocs o OCBOCHUIO y4eOHOTO CO/IepIKaHMs.

3HaHME XUMHH CIYXXUT OCHOBOM AJisi (POPMUPOBAHUS MHUPOBO33PEHUS 00yUarolerocs, ero npeacTaBieHUuil 0 MaTepuaibHOM €IMHCTBE MUDA,
BOXHYIO POJIb UTPAlOT (OpMHUpPYEMble XUMHEH MPEJCTaBICHUS O B3aUMOIIPEBPAILEHUSAX SHEPrHMHM U 00 HBOJIOIMH BELIECTB B NMPHPOJE, O MyTAX
pelieHns ro0aNbHbIX MPOOJIEM YCTOWYMBOTO PA3BUTHSI YEIOBEUYECTBA — CHIPHEBOM, HHEPreTHMUECKOM, MUILEBON M 3KOJOTMYecKoid 0e30macHOCTH,
po0JIeM 3/IpaBOOXPAHEHHUS.


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/99/902254916/
https://1zavuch.ru/#/document/97/482254/
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/

N3ydenune xumuu:

CHOCOOCTBYET pealu3aliil BO3MOXKHOCTEH IS camMoOpa3BUTHUA U (OPMUPOBAHUS KYJIbTYphl JHYHOCTH, €€ oOmed u (yHKIMOHAIBLHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ B (HOPMUPOBAHHE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEH OOYyYaroIMXCs, HABBIKOB WX CaMOCTOATENBHON y4ueOHOM
JeSTeNbHOCTH, HKCIEPUMEHTAIBHBIX U MCCIEI0BATENbCKMX YMEHHUH, HEOOXOAMMBIX KaK B IOBCEJHEBHOW XHM3HHM, TaK U B NPOo(ecCHOHAIbHOM
NeSATeIbHOCTH;

3HAKOMHT CO CIELU(PHUKONH HAyYHOI'O MBIIIJICHUS, 3aK/IabIBa€T OCHOBBI LIEJOCTHOIO B3IJIS/1a HA €IMHCTBO NPHUPOJBI M YEJIOBEKA, SBIACTCS
OTBETCTBEHHBIM 3TAIIOM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

CHOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K NMPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKIJIAJ B
9KOJIOTHYECKOe 00pa3oBaHue 00YyYarOLIHXCS.

JlanHple HampaBieHHs B OOYYEHHHM XUMHUHU 0O0eCleuyuBarOTCs CrenuuKol coaepkaHus Y4eOHOTO IMpeaMeTa, KOTOPBIM SBISETCS
Nearornyecky alaliTuPOBaHHBIM OTpakeHHUEM 0a30BOI HAYKH XMMHHU Ha ONPEIEIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011ero 00pa3oBaHUSI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOUIMMUCS CHUCTEMbI NEPBOHAYANBHBIX MOHITHIA
XUMHHU, OCHOB HEOPTAHMYECKOW XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IOHITUI OPraHU4EeCKON XUMHH.

CtpyKTypa colep:kaHus IporpaMMbl IO XUMHUH CPOPMUPOBAHA HA OCHOBE CUCTEMHOr0 Mmojaxoja k e€ uzyueHuto. ConepkaHue CKIIaJbIBaeTCs
U3 CUCTEMBl MOHATUH O XHMMHUYECKOM DJJIEMEHTE M BEILIECTBE M CHCTEMbI MOHATHM O XUMHUYecKOod peakuuu. O0e 3TH CUCTEMBI CTPYKTYpPHO
OpPraHu30BaHbI 10 IPUHIIUITY [10CJIEI0BATEILHOTIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEACTABICHUM Pa3HOI0 YPOBHS:

— ATOMHO-MOJICKYJISIPHOI'O YUCHHUA KaK OCHOBBI BCETO €CCTCCTBO3HAHMS,

- HepI/IO,I[I/ILICCKOFO 3aKOHa I[ H. MenneneeBa Kak OCHOBHOT'O 3aKOHa XHUMUU;
— Y4YCHHA O CTPOCHUH aTOMa U XUMHYSCKOMN CBs3HU,

- Hpe,I[CTaBJ'IeHI/Iﬁ 00 SHGKTpOHI/ITI/I‘ICCKOﬁ AUucconuanu BEIICCTB B PACTBOPaAX.

Teopernueckre 3HaHUS pAaCCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKHU MOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT
OJIHOTO YPOBHS K JIpYyIrOMY, BBINIOJIHAS (DYHKINN OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEN IPAKTHUECKOTI0 IPUMEHEHHUS U
MIOJIy4YEHUS U3y4aeMbIX BELIECTB.

OcBoeHMe NporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABIECHUS O XMMHUYECKOW COCTAaBIISIIOIIEH HaydHOW KapTUHBI MUpa B
JIOTUKE €€ CHCTEMHOW IPHUPOJIbI, IEHHOCTHOTO OTHOLIEHWS K Hay4YHOMY 3HAaHUIO M METOAAM IO3HaHUS B Hayke. M3ydeHue XMMUM NPOUCXOIUT C
MpUBJICYEHUEM 3HAHHUM 13 paHee U3yYeHHBIX YUeOHBIX mpeameToB: «Okpyxkarouuii Mupy, «buonorus. 5—7 knaccb» n «Pusnka. 7 Kiaacey.

[Ipy u3yyeHUM XHUMHUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHMUYECKON Hayku Kak OOJacTHM COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKOHN JIeATENIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHPOBOM KyJbTYpBI. 3ajjaua y4yeOHOro MpeaMeTa COCTOUT B (hOpMUPOBAHUH
CUCTEMbl XHMHUYECKUX 3HAHUH — BaXHEWIMX (aKTOB, TOHATUH, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, JIOCTYHNHBIX O00OIIeHMI
MHUPOBO33PEHYECKOT0 XapaKTepa, sS3bIKa HayKd, B MPUOOIIEHNN K HayYHBIM METOJaM IMO3HAHMS NP M3YYEHUH BEIIECTB MU XMMHUYECKHX PEaklui, B
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(bopMHpPOBaHHUN U Pa3BUTHH MO3HABATEIbHBIX YMEHHH M MX MPUMEHEHHM B y4eOHO-TIO3HABATENbHOW U Y4eOHO-HCCIEe0BATEIbCKON JEesITeIbHOCTH,
OCBOEHMH IPaBUII O€30M1aCHOI0 OOpAIlEHus C BELIECTBAMU B IOBCEIHEBHON KU3HH.
[Tpu n3yyeHnn XMMUU Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUs BXKHOE 3HAUCHHE TPUOOPETN TaKue IeH, KaK:

—(bopMI/IpOBaHI/IC HHTCIJICKTYAJIbHO paSBI/ITOﬁ JINYHOCTH, TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHHUYECTBY, CaMOCTOATCIBHOMY IIPUHATUIO
pemeHHﬁ, CIIOCOOHOM AJ[aIITUPOBATLHCA K 6BICTpO MCHAKOIINMCSA YCIIOBUAM JKU3HU,

— HAIMPaBJICHHOCTh O0YyUYEHHUS HA CUCTEMAaTUYECKOE MPUOOIICHIE 00YJIArOIINXCS K CAMOCTOSITEIbHON TT03HABATEIILHOM IEATeIbHOCTH, HAYYHBIM
METOJIaM TIO3HaHWUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

—obecrieueHUEe YCIOBUH, CIOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYAIOUIMMUCS ONBbITa Pa3HOOOpa3HOW NEATENbHOCTH, MO3HAHUS U
CaMOTMO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOLIMUX YHUBEPCATBLHOE 3HAUYEHUE IS PA3JIMYHBIX BUIOB JEATEILHOCTH;

— gopmupoBanue o0meld (yHKIHMOHATHHOW M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIIE YMEHUN OOBSCHSTH U OLEHUBATH SIBJICHUS
OKPY>KaI0ILIer0 MUPA, UCTIONB3YS 3HAHUSI U OIBIT, MOTYYSHHbIE TPU U3YYECHUU XUMHH, IPUMEHATH UX MPU PEIICHUHU MPOOJIeM B MOBCEIHEBHOMN KHU3HU
U TPYZIOBOU 1€ATENbHOCTH;

—(opmupoBanue y 00y4aomuxcs ryMaHUCTUYECKUX OTHOIIEHUH, MTOHMMAHUS LIEHHOCTH XMMUYECKUX 3HaHUM JUIsl BBIPAOOTKH 3KOJIOTMUYECKU
1eJ1ecO00pa3HOr0 OBEJCHUS B OBITY M TPYAOBOM JACATEIHHOCTH B IEJISIX COXPAHEHHSI CBOETO 3/I0POBBSI U OKPYIKAIOIIEH MPUPOIHOMN CPEIIbL;

— pa3BUTHE MOTHUBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHMTAHUIO Ha OCHOBE YCBOCHHS OOILIEUEIOBEYECKHUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMpOo(dUIIs ¥ HaNpaBIEHHOCTH JaJIbHEHIIero o0y4eHusl.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul U3Y4YE€HUS! XMMUU HA YPOBHE OCHOBHOIO 00Iero oopasosanus, coctaBiseT 136 dacos: B 8 kiacce — 68
yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 vaca B Henento). Tak kak B 8 u 9 kimaccax JBa ypoka 3aBeJOMO MONAAA0T Ha MPa3JHUYHbIE THU
(30.04.2024 r., 09.05.2024 r.), TO MporpamMma OCBauBaeTCs B KaXIOM Kiiacce 3a 66 4acoB 3a CUéT YIUIOTHEHHs y4eOHOr0 MaTepuaa.

Jnis peanuzanuu nporpaMmsl ucnonb3yrores nocoous uz YMK Pymsutuc I'. E., ®enpaman @. I'. «Xumus. 8, 9 kmacey:
1) ang neparora:

y4eOHUK «XHUMHUS. § KI1accy;

Xumusi: ypoku B 8 kiacce: mocodue st yautens /H. H. Tapa;

yueOHUK «Xumus. 9 Kknacey;

Xumust: ypoku B 9 kiacce: mocodue mis yuurens /H. H. Tapa.

2) obyyaromuxcsi:

yueOHUK «XUMHUS. 8 KJlaccy;

yueOHUK «Xumus. 9 Knacey;

Xomuenko WN.I'. COopHUK 3a1a4 U yIIpaKHEHUN 10 XUMUH.




Texylmuil KOHTPOJIb U IPOMEXKYTOUHAsl ATTECTALUS yJalIUXCs 110 XMMHUM IIPOBOJUTCS B COOTBETCTBUHM C [lonoxkeHneM 0 MopsiiKe IPOBEACHUS
TEKYIIIETO KOHTPOJIS YCIIEBaEMOCTH, TPOMEKYTOUHOM aTTecTauu oo1eodpa3zoBaTenbHoil mkoisl npu [loconsctBe Poccuu B Benrpuu.



COJAEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Posib XuMUM B )KM3HU 4eoBeKa. XUMHMs B cucTeMe Hayk. Tena u BemectBa. @U3nyecKue CBOMCTBA BELIECTB. ArperaTHoe
cocrosiHue BelecTB. [loHaTHEe 0 MeTo1aX Mo3HaHus B XUMUU. YucThie BenecTBa U cMecH. CrocoObl pasieieHust cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 31€MEHTbl. CHMBOJIBI XMMHUYECKUX JIEMEHTOB. IIpocThie U Cll0)KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa BeuiecTB. OTHOCUTENbHASI aTOMHAsi Macca.
OTtHocuTENnbHAs MOJIEKYJIsIpHas Macca. MaccoBast 0J11 XUMUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KommnuectBo BeniectBa. Monb. MonspHas mMacca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M YKMClIa CTPYKTYPHBIX €IWHUI BellecTBa. Pacuérsl mo
dbopMynaM XUMHUYECKUX COESAMHEHUN.

@u3nyecKkue U XUMUYECKHE SBICHUS. XUMHUYECKas peakius U €€ MPU3HAKU. 3aKOH COXPAHEHHS] MacChl BEUIECTB. XMMHUUYECKHE ypaBHEHUS.
Krnaccudukanusa XuMHUeCKUX peaklui (COeIUHEHHS, Pa3I0KEeHHs, 3aMEIIEHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOH MOCyaoH, mpaBuiaMu paboThl B Jaboparopuu U mnpuémMamu oOpaieHus ¢ 1adopaTOpHbIM O00OpYyIOBaHHEM,
U3ydeHHe M ONHCaHWe (PU3MUECKUX CBOWCTB OOPA3IOB HEOPraHMYECKUX BEIIECTB, HaOmo/eHHe (u3uyecKux (TUIaBIEHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KAIIEHUE U KOHJICHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEYM, MPOKAJIMBAHUE METHOU MPOBOJIOKU, B3AUMO/ICH CTBUE
MeJa ¢ KUCJIOTOW) SIBJICHHI, HAOIOICHUE U OMHMCAHUE NMPU3HAKOB MPOTEKAHUS XUMUICCKUX PEaKINil (pa3ioKeHHE caxapa, B3auMOJICHCTBUE CePHOMI
KHCJIOTHI C XJIOpUAOM Oapusi, pasnoxenue ruapokcuaa menu (II) mpu HarpeBanuu, B3aumojeiicTBre xenes3a ¢ pactBopom conu meau (1), uzyuenue
CHOCOOOB pa3/ielieHUs] CMEcel: C IOMOIBI0 MarHuTa, (UIBTPOBAHUE, BbIApUBAHUE, AUCTUIUIALKA, Xpomarorpadus, MPOBEACHHUE OYUCTKU
MIOBAPEHHOI coJM, HAOJIO/IEHUE U ONMCAaHUE PE3y/IbTAaTOB MPOBEIEHUS ONbITa, WIUTFOCTPUPYIOLIET0 3aKOH COXPAHEHHUsS MaccChl, CO3/laHHE Mojelei
MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razoB. CocrtaB Bo3zayxa. Kucnopon — snemMeHT u mpoctoe BemiecTBo. HaxokaeHue kuciopoja B mpupoje, Gpusnueckue u
XUMHUYECKHe cBOoMCTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kucnopoaa. CriocoObl MOTy4eHUs KUCIOPOa B J1a0OpaTOPUU U IPOMBIIITIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajstoTpornHas MoAU(UKALUSI KUCIOpOa.

TemoBoil 3QpeKkT XUMMUUECKON peakiuu, TEPMOXUMUYECKHE YpaBHEHHUS, K30- M IHAOTEpPMUYECKHE peakiuu. TOoIuMBO: Yroib U MeETaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTo 3(pdekra, pazpyiieHue 030HOBOTO CIOSI.

Bonopon — anemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bomopoaa B mpupoje, puzndeckrne U XUMUIECKHE CBONCTBA, TPUMEHEHHE, CTIOCOOBI
nostyueHus. Kucnorsl u comnm.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.



®dusnueckue cBOMCTBA BoAbl. Boma xak pactBoputens. PactBopbl. HachlllieHHBIE M HEHACBILEHHBIE PacTBOPBL. PacTBOPUMOCTDH BEILECTB B
Boze. MaccoBast 10JIs1 BEIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. POk pacTBOpOB B IPUPOAE U B )KU3HU YenoBeka. Kpyrosopor
BOJIbI B IIPUpO/IE. 3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa U 0YMCTKa IPUPOAHBIX BOJL.

Knaccugukanus Heoprannueckux coeannenuit. Oxenapl. Knaccugukanus okcuoB: cosiaeodpasyronue (OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHBIE)
u HeconeoOpasytomue. Homenknarypa okcuinoB. @usznyeckre 1 XUMHUECKUE CBOICTBa OKcHI0B. [TomyyeHne okcuaoB.

OcnoBanus. Knaccugukanus ocHoBaHUI: MIENOUM M HEpacTBOpPHMbIE OCHOBaHMs. HoMmeHknarypa ocHoBaHui. Pu3nyeckue M XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [losryuenre ocHOBaHMI.

Kucnorsl. Knaccuduxanusa kucnor. Homenkiatypa kucinor. dusznyeckue U XUMHUYECKHUE CBOMCTBA KHMCIOT. Psn aktuBHOCTH MeTtayuioB H.
H. bekeroBa. [lonydyenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMudeckue cBorcrsa cosueil. [lonyuenue comneit.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTraHUYECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpEesieHNe COJAepkKaHUs KUCIOpoJa B BO3JAyXe, NOJIydeHHe, coOMpaHue, paclio3HaBaHUE M H3YyYEHHUE CBOMCTB KUCIOPOJa,
HaOJII0/ICHNE B3aWMOJICUCTBUS BEUIECTB ¢ KHCIOPOJOM M YCIOBHS BOSHHKHOBEHHS U MPEKpPAIICHUS ropeHus (Toxapa), 03HaKOMJICHHE C 00pa3iaMu
OKCHUJIOB U ONHCAHHE UX CBOICTB, MOJy4eHUE, COOMpaHME, PACIIO3HABAHUE M M3YYE€HHUE CBOMCTB BOJOpOZa (FOpEeHHue), B3auMoJieiicTBUe BOOPOa ¢C
okcugoM wmemu (II) (BO3MOXHO HCIONB30BAaHWE BHCOMATEPHANIOB), HAONIIOJEHHE OOpPAa3llOB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHHE
0COOEHHOCTEH pacTBOPEHUS BEILECTB C PA3JIMYHOM PacTBOPUMOCTBIO, IIPUTOTOBJICHHUE PACTBOPOB C ONPEACIEHHON MAacCOBON A0sel pacTBOPEHHOIO
BEILIECTBA, B3aWMOJICHCTBHUE BOJIbI C METa/UIaMH (HATpUEM M KajibllueM) (BO3MOXKHO HCIOJB30BaHUE BUEOMATEPHUAIIOB), UCCIEAOBaHUE 00pa3IoB
HEOPraHMYECKUX BEIIECTB pPa3IMYHbIX KJIAcCOB, HAONIOJEHUE W3MEHEHHs OKpPAacKHd HHAMKATOPOB B PAcTBOpAaxX KHUCIOT M IIEJIOYed, H3ydyeHue
B3aumojeiicTBus okcuaa menu (II) ¢ pacTtBopoM cepHOM KHUCIIOTHI, KMCIOT C METajulaMH, peakUuil HEeHTpaau3aluH, MOJyUYEeHHE HEPacTBOPUMBIX
OCHOBaHUM, BBITECHEHME OJHOIO MeETajlla JPYTUM M3 DPACTBOPA COJIM, PELIEHHE DKCIEPUMEHTAIBHBIX 3aJad 0 TeMme «BaxkHeWmme Kiacchl
HEOPraHUYECKUX COCAUHEHUN».

Ilepuoauuecknii 3akon u Ilepuoanueckasi cucrema xumudeckux 3j1emMeHToB [I. M. MenaesneeBa. CTpoenne aToMoB. XUMHYECKas
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUA

[lepBble MOMBITKH KIACCU(DUKAIIMN XUMHUYECKUX AIEMEHTOB. [IoHSATHE O Tpymnmax CXOJHBIX JIEMEHTOB (IEIOYHBIE M MICTIOYHO3EMETbHBIC
METAaJIJIbl, TaJIOTE€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEpHbBIE OKCHJIBI U THAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xmmuueckux siaeMeHToB [I. U. MenpneneeBa. KopoTkoneprnonHas W JUIMHHOIIEpUOAHAS
dopmer Tlepuoanueckoit cuctembl xumuueckux snemeHToB JI. M. Menneneesa. [lepuonsr u rpynmbl. @U3NYECKH CMBICT MOPSAKOBOTO HOMEpA,
HOMEpPOB MEPHOJIa U TPYMIBI JIEMEHTA.

Crtpoenue atomoB. CoctaB aroMHBIX siaep. M3otombl. DnekTpoHbl. CTpOCHHE SIEKTPOHHBIX O0OJOYEK aTOMOB MEpBBIX 20 XUMHUYECKUX
anemMeHToB llepuoanmyeckoii cuctemsl JI. 1. MenneneeBa. XapakTepuCcTUKa XMMUYECKOTO AJIEMEHTA IO €ro MoJoKeHuto B [lepuoanyeckoil cucrteme
. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsS pajJnyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METAUTMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpynmaMm u
MIEPUOJIAM.



3nauenue Ilepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XMMUUECKUX 3JIEMEHTOB JUIsl pa3BUTHS HayKu U npakTuku. /. 1. Mennenees —
YYEHBIN U IPaXKIaHUH.

Xumunueckas cBsi3b. KoBajeHTHas (1oJisipHasi U HENOJIIpHAsi) CBSI3b. DJIEKTPOOTPULATEILHOCTh XUMUUECKUX 3J1IEMEHTOB. MlOHHas CBA3b.

Crenenp okucinenus. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomecchl OKHCIeHMS W BOCCTaHOBJICHUA. OKHUCIHTENH U
BOCCTAHOBUTEIIHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpas3IoB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE TUAPOKCHIA IIMHKA C PACTBOPAMH KHUCIIOT U HIEJIOYel, IpoBeIeHUE
OIIBITOB, UJUTIOCTPUPYIOIIMX IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEHHE, PeaKLIUH Pa3IoKeHUs, COeTUHEHNS ).

Meosricnpeomemmnuwie ceasu

Peanuzanus MEXIpEeIMETHBIX CBsI3€H NMPH M3YYEHUM XUMHM B 8 KJIacCe€ OCYIIECTBIISICTCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATUMN, TAK U IIOHATUH, SABJIAIOIIUXCSI CACTEMHBIMU JUISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAyYHBIH (DakT, TMIIOTE3a, TEOpHWs, 3aKOH, aHalIM3, CUHTE3, KiacCH(UKaIus, NEpUOIUIHOCTS,
Ha0JI0IeHNE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBIICHUE.

®du3uka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIbI, PaJINOAKTUBHOCTb, MOJIEKYJIA, dJEKTPUYECKAN 3apsi, BELIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, PU3NUECKUe BETUUNHBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, TUIaHeThI, 3BE3/1b1, COoNHIIE.

buonorust: porocunres, qpixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPO/bI, 10JIE3HBIE UCKOTIAeMble, TOIIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeECKasi peaKkusi

[Tepuonuuecknii 3akoH. Ilepmonmueckas cucrema xumudeckux sneMmeHToB JI. M. MengeneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B
MU3MEHEHNHU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KalUs, KaJIbLUs U UX COCIMHEHUIN B COOTBETCTBUU C MIOJIOKEHUEM DIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUABI XMMUUECKOHN CBSA3H. THUIBI KPUCTAIUNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON
PEIIETKH U BUJA XUMUYECKON CBS3H.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB. XHMMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCSLIMXCA K pa3IMYHBIM Kjaccam
HEOpPraHUYECKUX COEAMHEHUN, TeHEeTHYeCKas CBSA3b HEOPraHUUYECKHUX BEIIECTB.

Knaccugukarus XUMUYEeCKUX peakil Mo pa3IMyHbIM MpHU3HAaKaM (IO YMCIY M COCTaBy YYacTBYIOLIMX B PEAKIMM BELIECTB, IO TEINIOBOMY
3¢ (deKTy, 10 U3MEHEHHIO CTETEHEeW OKHUCICHHS] XUMUYECKUX 3JIEMEHTOB, [0 OOpPaTUMOCTH, 110 YYacTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMUYECKHE
peaxkuu, TEpMOXUMUYECKUE YPABHEHHUS.

[TonsTe o ckopoctu xumudeckoi peakiuu. [lonstue o0 oOpaTUMbBIX U HEOOPATUMBIX XMMHUYECKHX peakiusax. [loHATHE O TOMOTEHHBIX U
rereporeHHslx peakuusax. [lonsatue o xaranuse. Ilondarue o xummudeckoM paBHoBecuH. DakTOphl, BIMAIOMINE Ha CKOPOCTh XUMUYECKOW PEAKLUU U
MOJIOKEHNE XMMHUYECKOTO PaBHOBECHSI.



OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLUH, dJIEKTPOHHBIN 0ajlaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIbHON peakiuu. CocTaBlieHHEe ypaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUI C UCIIOIB30BAHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 37EKTPOIUTUYECKON OUCCOLMALMU. DJEKTPOJIUTHl M HEAIEKTPOJIUThl. KaTHOHBI, aHMOHBI. MeXaHu3M Auccolualui BELIECTB C
pa3IMYHBIMHM BUJAMHM XUMHUYECKOH cBsi3u. CreneHb aucconuannu. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOrO 0OMeHa. Y CIIOBHSI MPOTEKAHMS PEAKIMii HOHHOTO OOMEHA, IOJIHBIE U COKpaIIEHHbIC HOHHBIE ypaBHEHUs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAHUH U collell B CBETE IMPEICTAaBICHUN 00 31eKTpOIUTHYECKON qucconnanuu. KauecTBeHHble peakiuy Ha noHbl. [loHsTHE O THApOIN3E
coJen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUINYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJJIOB M HEMETaUIoB (rpadura U anMasa), CI0XKHBIX
BEIIECTB (XJOpHJIa HATpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEaKIMH OT BO3JEHCTBHS pa3iIM4YHBIX (PAKTOPOB, HCCIIEIOBAHHE
3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, Mpollecca TUCCOLUALMU KHUCIOT, LIeJoYed M cojieil (BO3MOXKHO HCIIOJIb30BaHUE BUIEO MAaTEpUAIIOB),
MPOBE/ICHUE ONBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKH MPOTEKAHMs peakiuii MOHHOro oOMeHa (0Opa3oBaHHE Ocallka, BBIACIICHHE ras3a, oOpa3oBaHHE
BOJIbI), OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuuil (ropeHue, peakuuH pa3iokKeHUs, COEIUHEHUS),
pacro3HaBaHUE HEOPraHUYECKUX BEUIECTB C IIOMOILIBIO KAYECTBEHHBIX PEAKIIMM Ha HOHBI, PELICHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OO0mas xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble cTeleHd okucieHus. CTpoeHue U (pu3ndeckue CBOMcTBa
IIPOCTBIX BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBA Ha NpUMeEpe XJopa (B3aUMOAEHCTBHE C METaulaM{, HEMETaJllIaMH, ILEI0YaMHu).
XnopoBonopon. CoisiHasg KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOIydyeHUE, MpUMeHeHue. JleificTBue Xjopa U XJIOpOBOJOpOJa Ha OpraHU3M 4YeJOBEKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

OOmast xapaktepucTuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHble CTeMeHHW okuciaeHus. CTpoeHue u
¢u3nyeckrue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJAAa U Cepbl. AJIOTPONHBbIE MOAUGDUKAIMKM KUCIOpOAa U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBojiopoJ, cTpoeHHe, (u3MYecKHMe W XHMHYecKue CBOMCTBA. OKCUIBI Cepbl Kak IPeJICTaBUTEIM KHCIOTHBIX OKCUaoB. CepHas KHCIOTa,
¢u3nuecKkne U XMMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACcTaBUTENsS Kilacca KUCIOT U cnenuduueckue). XUMHUUECKUE PEaKI|H, JIeKaIlue B OCHOBE
MPOMBIIIJICHHOTO Crloco0a MOJIy4YeHus: CepHOM KucioThl. [Ipumenenue cepHoit kucaoTel. Conu cepHOI KUCIIOTHI, KaUeCTBEHHAs peakius Ha cyabdat-
noH. HaxoxeHue cepbl U €€ COeIMHEHUN B MPUpPOAE. XUMHUUYECKOE 3arpsA3HEHHE OKPYKaroIled Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE AOMKIMU,
3arpsi3HEHUE BO3yXa U BOJJIOEMOB), CIIOCOOBI €ro Mpel0TBpaILEHHS.

OO61as xapakTepucTHKa 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHUSI aTOMOB, XapaKTEpHbIE CTENIEHN OKHCIEHU. A30T, paclpOCTpaHEHHE
B Ipupoje, Gu3nveckue U XMMHUYeckre cBoiicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero pU3MuecKue U XMMUYECKHe CBOWCTBA, MOJyYeHUE U
npuMmenenue. Comu aMMOHUS, UX (U3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakilis Ha MOHbl aMMOHHUSA. A30THas KUCIIOTa,
e€¢ monydeHue, GU3NUECKUe U XUMHUYECKHE CBOMCTBA (00IIMe Kak MpeacTaBUTENs Kiacca KHCIOT U crenuduueckue). Mcnoab3oBaHue HUTPATOB U
cojieil aMMOHHMSI B KaueCTBE MHUHEpAIbHBIX ya0OpeHuil. XUMUUecKoe 3arps3HeHHE OKPY’Kalolled cpelbl COeMHEHUSMHU a30Ta (KUCIOTHBIE JOXKIHU,
3arpsi3HEHUE BO3/1yXa, MOYBHI U BoJoéMOB). Docdop, ammorponusie Moaupukanun dpocdopa, puznyeckre u xumuueckue cBoiicrsa. Okeua pochopa
(V) u docdopnas xucnota, pusndeckre 1 XUMHUECKHE CBOMCTBa, monydyeHue. McnonszoBanue gpocharoB B kadecTBe MUHEPAIbHBIX YI00pEHUI.



OO6mas xapakrepucTika 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTEIICHU OKHCICHUS. YTIIEPO/, AJTIOTPOITHbIE
MoTUUKAIMK, PAacIpOCTpaHEHUE B TMpHUpOJe, (U3MYecKHe W XMMHYECKHe CBOWCTBA. AzjcopOrus. KpyroBopor yriepoma B mpupone. OKcHIbI
yriaepoja, ux (u3NYecKue M XMMHUYECKHE CBOWCTBA, JACUCTBUE HA JKUBBIC OPraHU3MBbI, MOJIyY€HHE U NPHUMEHEHHE. DKOJIOTUYECKHUE MPOOIIEMBI,
cBsizaHHbIe ¢ okcuuoM yriepoaa (IV), rumore3a riio0anbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3ddekr. YrompHas kuciaota W e€ COiM, MX
¢u3nveckne U XMMUYECKHE CBOWCTBA, MOJTyYeHHEe U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHAT-HOHBI. Vcnoip3oBaHue KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIICHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHayanbHBIC TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepojaa (MeTaH, 3TaH, STHJIEH, alleTUJICH, 3TaHOJ, TIULEPHH,
yYKCycHas Kuciora). [IpupoaHbie HCTOYHUKH YTII€BOJOPOAOB (YTrojlb, IPUPOAHBIN ra3, He(Th), MPOIYKTHI UX MepepadoTKu (OCH3UH), UX POJIb B OBITY U
MPOMBIIUICHHOCTH. [IOHsATHE O OMOJIOTMYECKH Ba)KHBIX BEINECTBAX: JKUpax, OelKax, YIriaeBoJax — M WX POJHM B XKU3HHU YelloBeKa. MaTepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHMYECKUX COCAMHEHHM.

Kpemuuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOMCTBA, MOIy4eHHue U puMeHenne. CoeAnHeHus KpeMHus B npupoje. O01mue npeacraBieHus 00
okcuae kpemuus (IV) n kpemumneBoit kuciore. CHIIMKATBI, UX HCIIOJIb30BaHKUE B OBITY, B IPOMBIIUICHHOCTH. BaskHelne cTpouTenbHbIE MaTepHUalIb:
KepaMHuKa, CTEeKJIO, IIEMEHT, OETOH, Jkese300eToH. [Ipo0ieMbl 6e301MacHOr0 UCTIONB30BaHUSI CTPOUTEILHBIX MATCPUAIIOB B TIOBCEIHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3llOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIIOTHI, MPOBEJACHUE KAYECTBCHHBIX pEAKIWH Ha XJIOPHI-UOHBI U
HaOJI0ICHNE TPU3HAKOB WX TPOTEKaHUSs, OIBITHL, OTPAKAIOUIHEe (U3NYECKHE W XMMUYECKHE CBOIMCTBA TJIOTEHOB M WX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHUAIOB), O3HAKOMIICHHE C 0Opa3liaMK XJIOPHUIOB (TaJIOTCHHUIOB), O3HAKOMIICHHE C 00pa3liaMu Cepbl M €€ COCTUHCHUSIMU
(BO3MOKHO HCIIOJIB30BaHUE BUAECOMATEPHUAIOB), HaOII0IeHUE TIporiecca 0OyTIMBaHUs caxapa MoJ| JeHCTBUEM KOHIEHTPHUPOBAHHON CEPHON KHCIIOTHI,
W3yYCHHE XMMHYECKHX CBOMCTB pa30aBIICHHON CEPHON KUCIIOTHI, IPOBEJICHUE KAUECTBCHHOM PEaKIMU Ha Cyab(paT-uoH M HAOJIOJCHUE MPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE C (U3MYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH (BOSMOXHO HCIOJB30BAaHHE BHUICOMATEPUAIIOB),
o0pa3uamMu a30THBIX U QochOpHBIX yI0OpeHul, moayyeHue, coOupanue, pacro3HaBaHue U U3y4E€HUE CBOIMCTB aMMMaKa, MPOBEICHHE KaueCTBEHHbIX
peaknuii Ha HOH aMMOHUS U (pocdaT-uoH 1 U3ydeHHEe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBAE KOHIICHTPHUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXXHO HCHOJb30BAHUE BMJCOMATEPHANIOB), M3y4YEHHE MOJETCH KPUCTANIMYECKUX PEIETOK anMmasza, rpaduta, ¢ysuiepeHa, 03HAKOMIICHHE C
MIPOIIECCOM aICOPOIIMU PAaCTBOPEHHBIX BEUIECTB aKTHBHPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOTasa, MOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
M3yueHHe CBOMCTB YIJIEKHUCIIOIO Ia3a, MPOBEJCHNE KaueCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-MOHBl U M3Y4YE€HUE NPU3HAKOB UX MPOTEKaHUs,
O3HAKOMJIGHHE C TPOMYKIMEW CHIIMKATHOW IMPOMBIIUICHHOCTH, PEIIeHHE SKCIEPUMEHTATIBHBIX 3a/1ad 1Mo Teme «BakHeilmme HeMeTaulbl M HX
COEIMHEHUS.

MeTanjibl M UX COCAUHEHUS

OOmas xapakTepUCTUKA XUMHUYECKHUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHWUM HMX TOJIOKEeHHS B [lepmommueckoil CHUCTEME XUMHUYECKHX
sanemenToB [[. M. MenneneeBa u crpoenusi atoMoB. CTpoeHue MeTauioB. MerayuiMueckas CBsI3b M METAJUIMYECKas KpUCTaUIMUecKas peleTka.
DNEeKTPOXUMHUYECKUIN Pl HAMIPSDKEHUH MeTallioB. @u3nyeckne U XUMUYECKHEe CBOMCTBa MeTauioB. OO0mue crnocoObl morydeHus: MeTayioB. [loasTue
0 KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIuiaBbl (CTajb, YyTYH, TIOPATIOMUHUN, OpOH3a) U MX MPUMEHEHHE B OBITY U
MPOMBIIIUIEHHOCTH.



[Ilenounbie MeTauibl: ONOKEeHUE B [leproanueckoit cucteMe XxumMuiyeckux aemeHToB 1. . Menaeneesa, CTpoeHUE UX aTOMOB, HAXO0XKIEHUE
B nipupoje. Pusndeckre u XUMHYECKUE CBOMCTBA (Ha IIpuMepe HaTpusl M Kaius). OKCUJIbI U THAPOKCUIIBI HATPUA U Kaius. [I[puMeHeHne menouHbIX
METaJIOB U UX COCAUHCHHI.

[IlenoyHo3emMenbHbICE METAJIBI MarHuid W KaJbllui: nojokeHue B Ilepuoguueckoit cucrteme xumuueckux sieMeHtoB J[. M. Menpneneena,
CTPOEHHE UX aTOMOB, HaXOXkJAeHHE B mpupoje. Ousndyeckne 1 XMMUYECKUE CBOMCTBA MarHus U Kainblius. Baxkueliive coelMHEHUs KalbIus (OKCH]I,
THAPOKCHI, COJIN). JKECTKOCTH BOBI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuoanueckoii cucreme xumuueckux siaeMenToB Jl. M. MenneneeBa, cTpoeHre aTroMa, HaXOX/JIEHUE B MPUPO/IE.
dusnyueckue 1 XUMUYECKHE CBOMCTBA ATFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHA M THIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepronnueckoit cucteMe xumuueckux sneMeHtoB JI. M. MengeneeBa, CTpoeHUE aroMa, HAXOXJIACHUE B IMPHUPOJE.
dusnueckre 1 XMMUUYECKHE CBOMCTBA xkele3a. Okcuasl, ruapokcuabl u conu xenesa (I1) u sxenesa (I1I), ux cocra, cBOMCTBa U MOJTyUYEHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE ¢ 0o0pasllaMH METAJJIOB M CIUIABOB, UX (M3MUYECKUMHU CBOMCTBAMHU, M3YUYCHHUE PE3YyJIbTATOB KOPPO3UH METAIJIOB (BO3MOXKHO
HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIA KaJbIMsd H HATpPUs C BOJAOW (BO3MOXHO HCIIOJIB30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAHUE CBOMCTB KECTKOU BOBI, IIPOLIECCa TOPEHUS JKelie3a B KUCIOpoae (BO3MOKHO HCIIOIb30BAaHUE BHUIEOMATEPHATIOB),
MIPU3HAKOB MPOTEKAHUS KAYSCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, Kajabllus, aFOMUHUS, TIMHKa, sxkene3a (I11) u xenesa (I1I), menu (I1), Habmonenue u
OMHMCAHUE TMPOIIECCOB OKpAIIMBAaHUA TUIAMEHH HMOHAMHU HaTpusl, Kajdus M KaJlblKs (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), MCCIICIOBAHHUE

aM(bOTeprIX CBOMCTB TMAPOKCHUJa AJIIOMUHHUA W THUAPOKCHUAA HHUHKA, PCIICHUC SKCIICPHMMCHTAJIBHBIX 3aJa4 IO TEMC «Baxuelimue Metaniabl U UX
COCAMHCHUA.

XuMus M OKpyKaoLas cpeia

BemectBa u MaTepuanbl B MOBCEAHEBHOM JKM3HU 4enoBeka. be3omacHoe MCHoib30BaHUE BEIIECTB M XMMUYECKHX peakuuil B ObITy. [lepBas
IMOMOIIB ITPU XUMHYCCKUX OKOr'aX U OTPABJICHUAX.

XUMHUECKOE 3arps3HEHNE OKpYXKaroled cpenbl (IpeaenbHas ToImycTUuMas KOHIeHTpanus BemecTs, ganee — [1/IK). Pons xumun B pemenun
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHalioB (CTEKIIO, CIIaBbl METAJIJIOB, TOJIMMEPHBIE MaTEpHaJIbl).

Mesxicnpedmemmuuie cea3u

Peanuzanus MexXnpeaMeTHBIX CBsI3€l MpU U3YYEHHUU XMMHU B 9 Kjacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHHME KaK OOIIHMX €CTECTBEHHO-
HAy4YHBIX NIOHATUH, TAK U MIOHATHH, ABJISIOIUXCS CHCTEMHBIMHU U1 OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0me ecTecTBEeHHO-HAYYHBIC TOHATHS: HAydHbIH (aKT, TUIMOTE3a, 3aKOH, TEOPHSs, aHAJIU3, CHHTE3, KiIacCHU(UKAIUs, NEPHOIAYHOCTD,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHE, MOJIeNb, ABJICHHE, TApHUKOBBIN 3(h(HeKT, TEXHOIOT U, MaTepUab.

®usuka: marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ, H30TOIbI, PAJTHMOAKTUBHOCTH, MOJIEKYJIA, SJICKTPUUYECKUN 3aps,
MPOBOJIHUKH, TOJXYIPOBOJHUKH, JUAJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, Tel0, OO0BEM, arperaTHOe COCTOSHUE BEIIEeCTBA, Ta3, pacTBOD,

paCTBOpI/IMOCTI), KpHCTaHHI/IquKaﬂ peméTKa, CIIJIaBBbI, (l)I/ISI/I‘IeCKI/Ie BeHHqI/IHBI, CANHUIIBI I/I3MepeHI/I$[, KOCMHYECCKOC HpOCTpaHCTBO, HJ'IaHeTI)I, 3Bé3)1])1,
Comnnie.
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Buonorusi: ¢orocunTes, apixaHue, O6uocdepa, 3KOCUCTEMa, MUHEpPAIbHbIE yTOOPEHHUS, MUKPOIIEMEHTHI, MaKpOAJIEMEHTbI, MHUTATEIbHbIC
BELICCTBA.
['eorpadus: armocdepa, ruapochepa, MEHEPAIIbI, TOPHBIE TIOPObI, TOJIE3HBIE UCKOTIAeMbIe, TOTLTUBO, BOJTHBIEC PECYPCHI.

11



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yIbTAaThl OCBOCHHSI ITPOTPAMMbI OCHOBHOTO 0O0IIIEro 00pa3oBaHusi JOCTHTAIOTCS B X0JIe OOYUCHHsI XMMUH B €IMHCTBE y4eOHOM
U BOCIHMTATEIbHOW JEATENIFHOCTH B COOTBETCTBUH C TPAJAUIMOHHBIMUA POCCHICKMMHU COIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH,
NPUHATBIMA B OOIIECTBE NpPaBWIAMH M HOPMAaMHU IIOBEICHHS M CIOCOOCTBYIOT MpOIlecCaM CaMOIO3HAHMS, CaMOPa3BUTHS W COILMATH3aLUH
o0y4Jaronmxcs.

JIMYHOCTHBIC PE3YJILTAThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOH IO3MTHUBHBIX LIEHHOCTHBIX OPHEHTALUN U
pacIIMpeHue OIbITa ISSITeTbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpMOTHYeCKOro BOCIIHTAHMS:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAay4yHOMY HAcJEIWIO, TIOHHMMAaHHs 3HAYECHUS XUMHYECKOM
HAYKHU B )KM3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BJIaJeTh JOCTOBEPHOW MH(OpMAIUEeil 0 NepeIOBbIX JTOCTIKEHHIX U OTKPBITHSX MHPOBOH U
OTEUECTBEHHOH XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOWCTBE MUpa U OOIECTBA;

2) TPaKIAHCKOr0 BOCIIUTAHUS:

IPE/ICTaBICHNS O COIMAJIbHBIX HOPMAax M IPaBHIAX MEXKJINYHOCTHBIX OTHOIICHWH B KOJJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B
OOILIECTBEHHO TOJIE3HOM, y4eOHOMCCIeI0BATEILCKON, TBOPYECKOM M JIPYrUX BHIAaX JACATCIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
NEATeNIHOCTH NpPU BBINOJHEHUH Y4YeOHBIX, MO3HABATENbHBIX 3a/ad, BBIIOJIHEHHHM XHMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTPEMJICHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIY B MPOILIECCE ITOM YUeOHOH eATeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHUE U MOCTYIKU
CBOMX TOBApHILEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUIETOM OCO3HAHHMS TOCIIEICTBHIA TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO0 NMO3HAHMS:

MHPOBO33PEHYECKHE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOH pPEakIMu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
COCTaBJISIOIIME OCHOBY JUIsi MOHUMAHUS CYIIHOCTH HAay4yHOH KapTHUHBI MHpa, MPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS TPUPOIBL,
B3aUMOCBSI35IX YeJIOBEKa C MPUPOHON CPEH0ii, O POJIM XMMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MI03HABAaTEIbHBIC MOTHBbI, HAMIPABJICHHBIC HA MOJYYECHHE HOBBIX 3HAHHUU MO0 XMMHUH, HEOOXOMMBIC Il 00BSICHEHUS HAOII0JAeMBIX TPOIECCOB
U SIBJIICHHH, TI03HABATEILHON, HMH(POPMAIIMOHHON U YUTATEIbCKOH KYJIBTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHON pabOoThI ¢ y4eOHBIMH TEKCTAMH,
CIIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEIICTBAMU MH(POPMAIIHOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYSHHIO U MO3HAHUIO, JF0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caMOOOpPa30BaHMUIO, MPOSKTHOM M MCCIIEI0BATENBCK 0N
JeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH M YPOBHS O0YUCHHUS B TAJIbHEHIIIEM;

4) ¢dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH J>XWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370pOBBIO, YCTAHOBKM Ha 37I0POBBIH 00pa3 >KU3HH, OCO3HAHHUE
MOCJICACTBU M HENPUSATHE BPEOHBIX IPUBBIYEK (YIOTPEOJIEHUsS] ajJKOrois, HApKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJCHUS MpPaBUII
0€30MacHOCTH TPH OOPAIICHUH ¢ XUMUYCCKUMHE BEIIECTBAMH B OBITY U pealbHOM JKU3HH;

5) TpyaoBOro BoCHHMTAHMS:
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MHTEpEC K MPaKTHUYECKOMY M3Y4YEHHUIO Mpodeccuil U Tpyaa pa3iInyHOro poja, YBaKEHUE K TPYAYy W pe3ysibTaTaM TPYAOBOW NEsTEIbHOCTH, B
TOM YHCJIC HA OCHOBE PUMEHEHUsI IPEMETHBIX 3HAaHUH 110 XUMUH, OCO3HAHHBIN BHIOOP MHAMBUIYAILHON TPACKTOPHH MPOJIOJDKEHHS 00pa30BaHus C
Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(hecCHOHATLHOW NeATeIbHOCTH
Y Pa3BUTHS HEOOXOMMBIX YMEHHIA, TOTOBHOCTh aIalTUPOBATHCS B IIPO(ECCHOHATIBHON Cpe/ie;

6) 3K0JOrH4YecKOro BOCIMTAHMSA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK MCTOYHHKY JKH3HU Ha 3emiie, OCHOBE e€ CyLIeCTBOBAHUS, IOHUMAaHUE [IEHHOCTU
3I0POBOTO M 0E30IacCHOr0 00pa3a >KW3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPU3MUECKOMY M TICMXHYECKOMY 3J0POBBIO, OCO3HAHUE
[ICHHOCTHU COOJTIO/ICHHSI TPAaBUIT 0€30I1aCHOT0 MOBEICHHUS ITPU paboTe C BEIIECTBAMH, a TAK)KE B CHTYAIHsX, YIPOXKAIOIIUX 3I0POBBIO U KH3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHHS, ITOJy4aeMble MPH U3YYCHUU XMMHH, JUIs PELICHUs 33j1a4, CBA3aHHBIX C OKPYXKAIOLICH MPUPOTHOH Cpelou,
AJIs TIOBBIIICHUA YPOBHA DKOJIOTUYECKOM KYJIbTYpPbI, OCO3HAHHA rI100aILHOTO XapaKkTepa 3KOJIOTMICCKUX HpO6JIeM n HyTeI71 HX pCHICHUA TOCPECACTBOM
METO/IOB XMMHUH, KOJIOTHYECKOT0 MBIIUICHUS, yMEHHUsSI PYKOBOJICTBOBATHCSL M B [I03HABATEIHHOM, KOMMYHHKATHBHOW M COLMAILHOM MPaKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIIENIAIOT 3HAUUMBbIE [Tl (POPMHUPOBAHUS MUPOBO33pEHHs OOIIEHAyYHbIC NOHATHUS (3aKOH, TEOpus,
MPUHINI, TUTIOTE3a, (PaKT, cucTema, MPOIECcC, SKCIEPUMEHT U JPYroe.), KOTOPbIe MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMpenMeTax W
MIO3BOJISIIOT HA OCHOBE 3HAHMH M3 3TUX NpeAMETOB (hOPMUPOBATH MIPEJCTABICHHUE O 1IEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCallbHble ydeOHbIE
neiicTBusl (TO3HaBaTeNIbHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE 00ecneuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIEHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHHUIO YU€OHOH 1€ TeIbHOCTH.

Ilo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJoruueckne aeicTBUs:

YMeHI/ISI HUCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOT'O MBIIIIICHUA HpI/I OCBOCHHNHN 3HaHI/II>'IZ paCKpBIBaTB CMBICJI XUMHUYCCKHUX HOH?[TI/II\/'I (BI:I)IGJ'IS{TI) ux
XapaKkTepHble MPHU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C APYTMMHU TMOHSITHUSIMH), UCTIOJB30BaTh MOHATUS [UJIsI OOBSICHEHUS OTAETBHBIX (aKTOB H
5[BJ'I€HI/II>1, BBI6I/IpaTI> OCHOBAaHUsA " KpI/ITepI/II/I JUJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX BCHICCTB U XHUMHYCCKHUX peaxuuﬁ, yCTaHaBJ'II/IBaTB HpI/ILII/IHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY 00bEKTaMU M3yYeHUs, CTPOUTH JJOTHUECKHE pacCyKIeHUs (MHIYKTUBHBIC, IeyKTHUBHBIC, IO aHAJIOTUH), JIeJaTh BHIBOIBI
¥ 3aKJIFOYCHUS

yYMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHS (TIPeIMETHBIE U METalpeIMEeTHbIE), CAMBOJIUYECKHE (3HAKOBBIC) MO/IETH, UCTIOIb3yEMbIE B
XHUMHU, Hp606pa30BBIBaTI> HII/IpOKO HpI/IMeHSIeMBIG B XUMHUU MOIACIIBHBIC HpeI[CTaBJ'IeHI/Iﬂ — XI/IMH‘IGCKI/IfI 3HAK (CI/IMBOJ’I DJICMCHT a), XUMHNYCCKaA
dbopMyna U ypaBHEHUE XMMHUYECKON PEAKIIUU — MPHU PEIICHUU YyueOHO-TT03HABATENBHBIX 3a/1a4, ¢ YIYETOM STUX MOJEIBHBIX MPEICTABICHUN BBISBIIATH
158 xapaKTemeBaTL CymeCTBeHHHe HpI/I?,HaKI/I I/IBYT-IaeMI)IX O6’B€KTOB — XHMHUYECKUX BCIHICCTB U XHUMHUYCCKHUX peaKuMﬁ, BBISIBJIAATH O6HH/I€
3aKOHOMEPHOCTH, IIPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTHUBOPEUHS B U3yYaEMBIX IPOLIECCAX U SIBICHUSX.

ba3oBble nccienoBarejbcKkue AeHCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABIEHHBIC BOMPOCH B KAUECTBE HHCTPYMEHTA MTO3HAHMSI, 2 TAKXKE B KAY€CTBE OCHOBHI JIJIs1 (HOPMUPOBAHUSI TUTIOTE3bI
110 npOBepKe HpaBHJ'H)HOCTI/I BBICKA3bIBACMBIX Cy>I()I€HHI71;
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NPUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMHU W TPOBEACHHIO YYCHMUYECKHUX OSKCIICPUMEHTOB, YMEHHE HAOJIOaTh 33 XOJOM
mpolLecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yiabTaT, (GopMmynupoBaTh OOOOILIEHHS M BBIBOJABI MO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIIATH OTUET O MPOJICIIAHHON padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOMPAThH, aHAIM3UPOBATh M MHTEPIPETUPOBATh MH(DOPMAILIUIO PA3TUYHBIX BHJIOB U (OPM MPEICTABICHHS, MOTYIaeMYyI0 U3 Pa3HBIX
HMCTOYHUKOB (HAay4HO-TIONMYJSIpHAs JHUTEepaTypa XMMHYECKOIO COJepXaHHs, CIpaBouYHble mocobus, pecypchl MHTepHeTa), KpUTHUECKH OILIEHHWBATH
MIPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHSATH Pa3lIMyHble METOIbl M 3alpOoChl MPHU MOUCKEe U 0TOOpe MH(POPMAIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUSI y4eOHBIX M TO3HABATEIbHBIX 3aJad ONpPENEIEHHOIO THUIMa, MPUOOpPETeHHE OIbITa B OO0JACTH HCIOJIb30BaHUA HH(DOPMAILIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJAJEHUE KYJIbTYpOM aKTUBHOTO HCIOJIH30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTEIIEHO BHIOMpATh
ONTUMaJbHYI0 (opMy mpencTaBieHus HHYOPMALMU W WLIIOCTPUPOBATH peEIIaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JUarpaMMaMu, APYTUMU
dbopMamu rpadKu U UX KOMOUHAITHSIMU;

YMEHHE HCIOJb30BaTh M aHAJM3UPOBAaTh B Tpollecce Yy4yeOHOW M HCCIEeNOBATENIbCKONW JEATEIbHOCTH HH(POPMALUIO O BIUSHUU
MIPOMBIIIIICHHOCTH, CEJILCKOT0 X031UCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPEIbI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbI€ 1eiiCTBUS:

YMEHUS 331aBaTh BOMPOCHI (B XOJe AMaiiora W (Win) JAUCKYCCHH) IO CYLIECTBY OOCYKIaeMOil TeMbl, (JOPMYIUPOBATh CBOM MPEIIOKEHHS
OTHOCHUTCJIIBHO BBIITOJIHCHUA HpCI[JIO)KeHHOI\/JI 3aJda4u,

YMEHUS MPEACTABISITh MMOJYYCHHbIC PE3y/bTaThl MO3HABATEIBHON JESATEIHOCTH B YCTHBIX U IHUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0
pE3yIbTAaTOB BBIIOJIHEHUS XHMHUYECKOTO 3KCIHEpHMEHTa (I1ad0paTOpPHOrO OIbITa, JabOpaTOpHOW pPabOTHI IO HCCICIOBAHHIO CBOMCTB BEILECTB,
y4eOHOTr0 MPOEKTa);

YMCHUA y‘I€6HOFO COTPyAHUYECTBA CO CBCPCTHUKAMHU B COBMECTHOM ITO3HABATCIILHOM M HCCHGI[OBaTCHBCKOﬁ ACATCIBbHOCTH IIPHU PCUHICHUHN
BO3HHKAIONIMX MPOOJEM Ha OCHOBE yd4€Ta OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3UIMH (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIIpe/ieJIeHHEe KPUTEPUEB 110 OLIEHKE KauyecTBa BBIITOJIHEHHOM pabOThI U ApyTHE).

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSITEIbHO OIPEeNATh LeIH JesITeIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIATh, KOHTPOJIUPOBaTh W TNPH HEOOXOJUMOCTH
KOPPEKTUPOBaTh CBOIO JESTENbHOCTb, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI pEUICHHUs] YyUeOHBIX M MO3HABaTENbHBIX 3aJ]]a4, CAaMOCTOSATEIbHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN alTOPUTM JAECHCTBHUM NMPH BBIMOJHEHUU 3aJaHUN ¢ YYETOM MOTYYEHHUSI HOBBIX 3HAaHUM 00 M3ydaeMbIX
00BEKTaX — BEIIECTBAX M PEaKIUsAX, OLEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJsibTaTa 3asBJICHHON I€JIM, YMEHUE UCMOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUY 3aJaHHM.

HHPEAMETHBIE PE3YJIBTATHI
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B cocraBe mnpenMeTHBIX pe3yAbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO COZIEp)KaHUS, YCTAaHOBJICHHOTO JaaHHOW (enepanbHoil paboueit
IIPOrpaMMOii, BBIAEISAIOT: OCBOCHHbIE O0YYarOIMMUCS HAy4HbIe 3HAHUS, YMEHUS U CHOCOOBI EHCTBUM, cnenuduueckue JUisi mpeaAMeTHONH ob0iaacTtu

«XUMUSY», BUABI JESITEIBHOCTH MO MOJYYCHHIO HOBOTO 3HAHMS, €r0 WHTEPHpPETAIMH, MPeoOpa3oBaHUIO U NPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYyalUsaX.

K xoniy o0ydenus B 8 kJjiacce npeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

. PacKpbIBaTh CMbICI OCHOBHBIX XMMHUUYECKHUX MOHATHI: aTOM, MOJIEKYJla, XUMUYECKUI 3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
cMech (OHOPOHAsl U HEOJHOPOHAs ), BaJIEHTHOCTb, OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBas J10Ji1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIM 00BEM, OKCHUI, KHCIIOTa, OCHOBAHUE, COJb, AJIEKTPOOTPHUIATEILHOCTh, CTETIECHb
OKHCIICHHS, XUMUYECKas PeaKIus, KIacCUPHUKAIM PEaKIii: peakii COSIUHEHHS, PEaKIIMK Pa3IoKEHUs, peaKui 3aMeIEHHs], peakui oOMeHa,
9K30- M JHJIOTEPMUYECKHE PEeaKlMU, TEIUIOBOM 3(QeKkT peakuuu, sapo aToMa, JIEKTPOHHBIN CIIOM aroma, aroMHas OpOWTaib, paguyc aToma,
XUMHYECKas CBSI3b, NOJISIPHASI U HETIOJISIpHAs. KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, pacTBOpP, MaccoBas J10Jisl BellecTBa (IIPOLEHTHAs
KOHIIEHTpAIlKs) B pacTBOPE;

. WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TIOHSATUH WM NPUMEHATh OTU IMOHATHS IPU ONHCAHWUU BEUIECTB M HUX
MpEBpaICHU;

. WCIOJIb30BaTh XMMHUYCECKYIO CHMBOJIUKY JIJISi COCTaBJICHHS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYCCKUX PEAKIUH;

. OTIpEeIETSATh BaJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTETIEHb OKHUCICHHS AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,

IIPUHA/IJIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUH 10 popMysiaM, BUJI XUMUYECKOM CBSI3U (KOBaJEHTHAs U MOHHAs) B HEOPraHNU4 eCKUX
COCMHEHUSX;

. packpbiBaTh cMblica Ilepuonnueckoro 3akona /. 1. MenzeneeBa: 7eMOHCTpUPOBATh IOHUMAHUE IIEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHMUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHHA B Ilepuoanueckoll cucreMe, 3aKOHOB COXPAHEHMsI MaccChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O Y4€HHUs, 3aKOHA ABOrajpo;

. OIUCBIBATh M XapaKTepu3oBaTh TabmuuHyo Gopmy [leproandeckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB: PAa3/INyaTh MOHATHUS «TJIaBHas
noarpynna (A-rpynna)» u «o6ounas noarpynna (b-rpymnmna)y», Mansie U 60bIIKMe TEPUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOPBIE UMEIOTCS B TAOIHIIE
«Ilepnonnyeckas cuctema XuMuueckux aneMeHToB [I. . MenneneeBay ¢ 4MCI0BBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB u 3apsf s1pa, 00IIee YUCIIO IEKTPOHOB U PACIIPEICIICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XMMUYECKUE peakinu (10 YHCIy U COCTaBYy Y4acTBYIOIIUX B
peaKkIiu BEIIECTB, MO TEII0OBOMY Y deKTy);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX KIACCOB, MOJATBEP)KJas OMHCAHHWE MpPUMEpaMu
MOJICKYJIIPHBIX YPaBHEHUM COOTBETCTBYIONIUX XUMHUECKUX PEAKIIHIA;

. MPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMMOCTH OT HX Kay€CTBEHHOIO COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKHUX
MIPEBPAIICHUI B PA3TMYHBIX YCIOBUSX;

. BBIYHCTIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIF0 XMMHUYECKOTO dJIeMEHTa Mo (dopMyle

COEIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;
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. NPUMEHSATh OCHOBHBIC OIEpAallMU MBICIUTEIBHON NEATEIbHOCTH — aHAJU3 M CHHTE3, CpaBHEHHE, 00O0OIIEHHE, CHCTEMaTHU3alHUIO,
KJIacCU(UKALINIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSA3€ — JUIsl M3yUEHUs CBOWCTB BEIIECTB M XUMHUYECKHX pPEaKLIUW, eCTeCTBEHHO-HAy4HbIE
METO/Ibl I03HaHUs — HaOJII0/IEHNE, U3MEPEHNE, MOJIEIIMPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

. clieIoBaTh IPaBUJIAM IIOJIb30BaHUS XHUMHUYECKON MOCyAoi M 1a0opaTOpHbIM O0OpyAOBaHHMEM, a TaKKe MpaBUiaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHMSAMHM IO BBIOJHEHHIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYECHHIO M COOMPAHHIO Ta3000pa3HBIX
BelIecTB (BOJOpPOAAa M KUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpeNeiIEHHONM MacCcOBOM J0iei pacTBOPEHHOTO BEUIECTBA, IIAHUPOBATH U
MPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IEIOYEH M KHCIOT C MOMOIIBI0 WHAMKATOPOB (JAaKMycC, (eHoI(TaIenH,
METHJIOPAHXK U IpYyTHeE).

K xoniy o0yuenus B 9 kJjacce npeaMeTHbIC Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPa)aTh CYOPMHUPOBAHHOCTD Y O0yJArOIIUXCS YMEHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: XUMHUYECKUH JIEMEHT, aTOM, MOJIEKYJIa, MUOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO,
CIIO’)KHOE BEIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIHLHOCTh, CTEIEHb OKHCIICHUS, XMMHUYECKas PEaklus, XUMHUYECKas CBs3b, TEIIOBOH A ¢eKT
peaKkiuu, MOJib, MOJSPHBI OO0BEM, PACTBOP, SJCKTPOIMTHI, HEIIEKTPOIUTHI, DIEKTPOIUTHUECKAs AMCCOIUAINS, PEaKIUd HOHHOro OOMeHa,
KaTaJn3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMBIC PpEaKIUH, OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIHH, OKUCIUTEIb,
BOCCTAaHOBUTENIb, OKHCIECHHE U BOCCTAHOBJICHHE, aUIOTpOmnusi, aM(pOTepHOCTb, XUMHUYECKas CBS3b (KOBAJEHTHAs, HOHHAas, MeTajuindeckasi),
KpUCTAJUIMYECKas PEIIETKA, KOPPO3Usl METAIJIOB, CIIJIABbI, CKOPOCTh XMMUYECKON peaKkUuu, peAesbHO qomyctuMas konnenrpanus [IJIK BemiecTsa;

. WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKMX IIOHATHH W IPUMEHATH OTH IOHATHS INPU ONHCAHUM BEUIECTB U HX
IIPEBPAILCHHU;

. HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS! (OPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX peaKLnii;

. ONPEIEIATh BAJICHTHOCTh M CTEIEHb OKUCIEHUS XUMHUYECKHMX J3JIEMEHTOB B COCAMHEHHUAX PA3JIMYHOIO COCTaBa, IIPUHAMICKHOCTH

BEIIECTB K OINpPeeIEHHOMY KJlaccy COeMHEHMH 1o (opMysaM, B XMMUYECKOH CBsI3M (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKas) B HEOPraHWYe CKUX
COEIMHEHMSX, 3aps]l MOHA M0 XMMHUYECKON (opmyiie, XapakTep cpeibl B BOJHBIX PAacTBOPAaX HEOPraHMUYECKUX COEIMHEHHUH, THM KPUCTAILIMUECKON
PEIIETKH KOHKPETHOTO BELIECTBA,

. packpsiBaTh cMbica [leproauueckoro 3akona J[. V1. MenneneeBa u 1eMOHCTpUPOBATh €r0 MOHUMAaHHUE: ONMCHIBATh M XapaKTepU30BaTh
Tabmuunyo ¢opmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHX JJIEMEHTOB: pa3jindyarh MOHATHUS «rJaBHas mnoiarpymmna (A-rpymma)» u «o0oyHas
noarpynma (b-rpynmna)», manbie U OOJbIINE MEPUOABI, COOTHOCUTh 0003HAUEHUs, KOTOPhIE MMEIOTCS B MEPHOIUYECKON TaOIUIe, C YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsa] sapa, oOliee YHUCIO 3JIEKTPOHOB M pACHpelesieHHe UX I10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 0O0IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEJAMHEHUN B Ipelenax MalbIX MEpPHOJO0B U
TJIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

. KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMUYECKUE peaklru (10 YHUCIY U COCTaBY Y4acTBYIOIIUX B
PEaKIMU BEIIECTB, [0 TEIUIOBOMY 3 (EeKTy, IO U3MEHEHUIO CTEeTeHEelH OKUCIEHUS! XUMHUUECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIME U chenupuyecKue XHMHUYECKHE CBOWCTBA MPOCTBIX U CIIOXKHBIX BEIIECTB, MOATBEPKIast
OINHMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX ¥ HOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

. COCTABJISITh YPABHEHUS JJIEKTPOJMTHUYECKON AUCCOLMALIMM KHCIIOT, IIEJIOYE U COJIEH, MOJIHBIE U COKpAlIEHHbIE YPAaBHEHUS PEaKIUi
MOHHOT0 0OMeHa, ypaBHEHMS PEeaKLUid, TOATBEPKAAIONINX CYIIECTBOBAHNE T€HETHUECKON CBS3M MEXKIY BEIECTBAMU PA3JIUYHBIX KIACCOB;
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. PacKpbIBaTh CYNTHOCTh OKUCIHTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIIN TTOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca dTUX PeaKIuii;

. MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HMX CTPOCHHS, BO3MOXKHOCTH IPOTEKAHHUS XMUMHUYECKUX TIPEBPALCHUI B
Pa3IMYHBIX YCIIOBUSIX;

. BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOrO 3JIeMeHTa 1o (GopMmylie
COEJIMHEHMSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMUMUYECKOMN pEeaKInu;

. coOMroAaTh MpaBuUjia MOJB30BAHUS XUMHUYECKOW IOCYIOW M J1abopaTOpHBIM OOOpYyIOBAaHUEM, a TaKXKe NpaBuiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBITIOJHEHUIO JTaOOPATOPHBIX XUMHUYECKHX OMBITOB MO MOJTYYCHHIO U COOMPAHHIO Ta3000pa3HbBIX
BElIECTB (aMMHUaKa U yIJIEKUCIIOT0 Ta3a);

. MIPOBOANTH PEAKIIUU, MOATBEPHKIAI0IINE KAYECTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB: pACIIO3HABATh OMBITHBIM IYTEM XJIOPU[I-, OpOMHU/I-,
nonun-, kapoboHnat-, pocdar-, cunmkar-, cynbdar-, TMAPOKCUI-HOHBI, KATHOHBI aMMOHHSI M MOHBI H3YYCHHBIX METAJIOB, IPUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

. MIPUMEHATh OCHOBHBIE ONEPAIMH MBICIUTEIBHOU JEATEIPHOCTH — aHAJIM3 M CHUHTE3, CPaBHEHHE, 000OIICHHE, CHCTeMaTH3alUIo,
BBISIBJICHHE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€H — Ul M3y4€HUsI CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKIIHi, eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
Ha0II0IeHNE, M3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (pealbHBIA U MBICIICHHBIH ).
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PEAJIMBALIUA BOCIIMTATEJIBHOI'O HIOTEHIHAJIA HA YPOKAX XUMHWU NPEAITIOJIATAET CJIEAYIOLIEE:

- YCTaHOBJICHUE JOBEPUTEIIbHBIX OTHOLICHUN MEXAY YYHUTEIIEM M €ro y4YEeHHUKaMH, CIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUSATHIO YYaIIUMUCS
TpeOOBaHUH U MPOCHO yUUTEs, MPUBJICUCHUIO KX BHUMaHUS K 00CYXIaeMoi Ha ypoke HHPOpPMAIIMH, aKTUBU3AIIUN UX ITO3HABATEIIHHOM JIEATEILHOCTH,

- moOyXJeHUE IIKOJIBHUKOB COOIOaTh Ha YPOKE OOIICTPUHSATHIE HOPMBI TOBEICHHUS, MpaBuia OOMICHHS CO CTapmuMU (YUUTEISIMH) U
CBEPCTHUKAMM (IIKOJILHUKAMHU ), IPUHIIUIIBI Y4eOHOM TUCIUTIIIMHBI K CAMOOPTaHU3aIiH;

- IPUBJICYCHHE BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY ACIEKTY M3y4aeMbIX Ha ypOKax SBJICHHI, OpraHu3alus Ux padoThl ¢ MOJy4aeMOl Ha YpOKe
COIMAIPHO 3HAYMMOW MH(pOpMalMEe — MHUIIMUPOBAHUE €€ OOCYKIEHHUS, BHICKA3bIBAHUS YYAIIMMKCS CBOETO MHEHHMS IO €€ IMOBOJY, BBIPAOOTKH CBOETO K
HEl OTHOIIICHUS;

- HWCIIOJIb30BAHHME BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUs y4eOHOro MpeaMera depe3 JAEMOHCTPALUI0 JETSM MPUMEPOB OTBETCTBEHHOTO,
IPa)XIaHCKOTO MOBECHHS, MPOSIBICHUS YEIOBEKOIIO0US U J0OPOCepIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB ISl UT€HUS, 3a]1a4 JIJI PelICHHUS,
MPOOJIEMHBIX CUTYaIUi It OOCYKICHHS B KJ1acce;

- NMpPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (hopM pabOThl ydaluXCs: MHTEIUIEKTYAlIbHBIX HIP, CTUMYIUPYIOIIUX MO3HABATEIbHYID MOTHBALIUIO
IIKOJILHUKOB; TIUCKYCCHI, KOTOPBIE JAOT yYaIllUMCS BO3MOXXHOCTh MPUOOPECTH ONBIT BEICHUSI KOHCTPYKTUBHOTO JMAJIOTa; TPYIIIOBON PabOThl UK paOOTHI
B Mapax, KOTOPbIE y4yaT IKOJIbHUKOB KOMAaHIHOU paboTe U B3aMMOJEHCTBUIO C IPYTUMH JIE€THMU;

- BKJIIOUCHHUE B YPOK MTPOBBIX MPOIEAYP, KOTOPhIE TOMOTAIOT MOJAEP>KaTh MOTUBAIUIO JIETEH K MOJIYYCHHIO 3HAHUHM, HATAKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, MOMOTal0T YCTAHOBICHUIO JOOpOXKeNaTeIbHON aTMOc(hepsl BO BpeMs YpOKa;

- opraHm3arys mepcTBa MOTHBHUPOBAHHBIX M JPYIMPOBAHHBIX YYAIIUXCS HAJ WX HEYCIICBAIOIIUMHU OJHOKJIACCHUKAMH, NAIOMIETO NIKOJIBHUKAM
COLIMAJIbHO 3HAYUMBI OMBIT COTPYAHHYECTBA U B3aMHOI MOMOIIIH;

- WUHHUIIMUPOBAHME U TOAJEPKKA HCCIEAOBATEIHCKON NESITEIbHOCTH IIKOJBHUKOB B PaMKax peaju3allid UMU HHAUBUAYATbHBIX U TPYIIOBBIX
UCCIIEIOBATENLCKUX MPOEKTOB, YTO JIACT MIKOJbHUKAM BO3MOXKHOCTH NMPUOOPECTH HABBIK CAMOCTOSITENIFHOTO PELICHUS TEOPETHUECKON MPOOJIeMbI, HaBBIK
reHepupoBaHUsT W O(OpPMIICHUS COOCTBEHHBIX WJIEH, HABBIK YBAKUTEIBHOTO OTHOUIEHUS K YYXHUM HJesIM, O(POPMIECHHBIM B padoTax Apyrux
uccienoBareneil, HaBbIK MyOJMYHOTO BRICTYIUICHUS TIEpe]l ayTUTOPUEH, apryMEHTHPOBAHUS M OTCTAUBAHUSI CBOEH TOUKHU 3PSHHUSL.
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

n/a

HaumeHnoBanue pa3fesnoB U TeM MIPOrpaMMbl

KonunuectBo uacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OnexTponHble (1(poBHIE) 00pa30BaTENBLHBIE PECYPCHI

Pazne

a 1. HepBOHa‘laJ'[LHLIe XUMHNYECCKHEC TTIOHATUSA

11

XuMus — Ba)kHas 00J1aCTb €CTECTBO3HAHUSA U
HpaKTH‘ICCKOﬁ JACATCIIBHOCTHU YCIIOBCKA

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c

PDIII 8 xnacc https://resh.edu.ru/subject/29/8/

MDOIII 8 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat

g,video lesson,video&subject program ids=31937343

1.2

BGHIGCTBa U XUMHUYCCKUC PCAKIIUN

15

bubanoreka I{OK https://m.edsoo.ru/7f41837¢c

POIII 8 xnacc https://resh.edu.ru/subject/29/8/

MDOIII 8 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat

g,video lesson,video&subject program ids=31937343

‘I/ITOFO 10 pa3zeny

|20 |

‘Pamen 2. Baskneiilme npeACTaBUTEIM HEOPraHUYECKUX BelleCTB

2.1

Boznyx. Kucnopon. [Tonstue 06 okcumax

bubnmoreka [IOK https://m.edsoo.ru/7f41837¢c

POIII 8 xmacc https://resh.edu.ru/subject/29/8/

MDBII 8 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat

e,video lesson,video&subject program ids=31937343

2.2

Bonopoa. [Tonsitue o kucnorax u consax

bubmmoteka [{TOK https://m.edsoo.ru/7f41837¢c

POIII 8 knacc https://resh.edu.ru/subject/29/8/

MBI 8 km1ace
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat

g,video lesson,video&subject program ids=31937343

2.3

Boga. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX

bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c
POIII 8 knacc https://resh.edu.ru/subject/29/8/
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https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/

/o

HaumenoBanue paszienoB u TeM nporpamMmmsl || Beero

KonnuecTtBO yacoB

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OnexTponHble (1(poBHIe) 00pa30BaTENbHBIE PECYPCHI

MDIII 8 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson templat

g,video lesson,video&subject program ids=31937343

2.4

KonngecTBeHHBIE OTHOIIEHHS B XUMUH

Bbubmnoreka I{OK https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d542e

https://m.edsoo.ru/ff0d55a0

https://m.edsoo.ru/ff0d5708

2.5

OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCIMHEHUN

11

bubanoreka I{OK https://m.edsoo.ru/7f41837¢c

POIII 8 xnacc https://resh.edu.ru/subject/29/8/

MDOIII 8 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_templat

g,video lesson,video&subject program ids=31937343

Uroro no pazneny

[T

Paznen 3. Ilepuoanuecknii 3axon u [lepuoguyeckas cucremMa xumuieckux 1eMenToB JI. U. MennaesneeBa. CtpoeHue aToM0B. XUMHYECKAs CBS3b.
OKHNCIUTETbHO-BOCCTAHOBHUTEIbHbIE PEaKIIUN

bubmmoteka [{TOK https://m.edsoo.ru/7f41837¢c
[Mepuonnyeckuii 3akoH u [lepuomuieckas PDII 8 kmacc https://resh.edu.ru/subject/29/8/
3.1 |cucrema xummudeckux dremeHToB /1. U. 7 MDBII 8 knacc
MengaeneeBa. CTpoeHne aroma https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video_lesson,video&subject program_ids=31937343
bubmmoteka [{TOK https://m.edsoo.ru/7f41837c
N HMIHecKas CBS3D. OKUCTITENLHO- PDII 8 xmacc https://resh.edu.ru/subject/29/8/
3.2 BOCCTaHOBI/ITeJ'H)HI)I.e €aKIUn 8 1 MOII 8 wace
peak https://uchebnik.mos.ru/catalogue?aliases=lesson_templat
e,video_lesson,video&subject program_ids=31937343
‘I/ITOFO 10 pasjeny H 15 H H H
‘PCBCpBHOG BpeMs H 1 H H H
OBLIEE  KOJIMYECTBO  YACOB  TIO| 66 | 4 [ 6 |
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

Ne ‘ KomnuecTso yacos ‘
/Il | HauMeHOBaHHE Pa3/ielioB H TeM IIPOrpaMMbl || Beero Kourponbusie || IIpakriueckue || DIEKTPOHHBIE (LM(PPOBEIE) 06Pa30BATENBHBIE PECYPCHI
paboThI paboThI
IPOTPAMME [ [ [ [
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9 KJIACC

No q KomnuuectBo yacoB ‘
ANMMCHOBAHHUC pa31CJIOB U TCM
n/m HpOI‘ngl\/Iﬂbl Bcero || Konrponsnrie | [Ipaktuueckue OnexTpoHHbIe (LH(POBbIC) 0OpasoBATE/IbHBIC PECYPChL
paboThI paboThI
‘Pawe.ﬂ 1. BeurecTBo M XUMHYECKUE PeaKIIHU
bubanoreka I{OK https://m.edsoo.ru/7f41a636
3 (O S——— PDOIII 9 knacce https://resh.edu.ru/subject/29/9/
1.1 OCHOBIE)LIX as }(;I;IO}]; Kypca 8 kitacca 5 1 MIUI 3 xnacc
pasit M https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
n,video&subject program ids=31937343
bubmmoreka [{OK https://m.edsoo.ru/7f41a636
OCHOBHAIE 3AKOHOMEDHOCTIH PDOIII 9 knacce https://resh.edu.ru/subject/29/9/
1.2 XUMHUUYECKUX PEAK HfII) 6 1 MIUI 3 xnacc
peakit https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
n,video&subject program ids=31937343
bubnmoreka [{OK https://m.edsoo.ru/7f41a636
KOO THeCKas, THCCOLMALIS PDOIII 9 knacce https://resh.edu.ru/subject/29/9/
1.3 XI/IMI;E KN aK I/IS B aHTB . aX. 8 1 1 MIUI 9 xnacc
cekue peakn pactBop https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
n,video&subject program ids=31937343
‘I/IToro II0 pa3feiny H 19 H
‘Pa311e.11 2. HemeTa/uipl M MX COeIMHEHHS
bubimoreka [{OK https://m.edsoo.ru/7f41a636
OB111a5 XADAKTEPHCTHKA XHMIIECKHX PDIII 9 knacc https://resh.edu.ru/subject/29/9/
2.1 k) eII\L;eHTO]f VH‘Z)-FC bI Fanoizﬂm 4 1 MOHI 9 xnacc
a1 PYHIIBL. https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
n,video&subject program ids=31937343
OB a5 XADAKTEPHCTIKA XIMIIECKIX bubmmoreka IIOK https://m.edsoo.ru/7f41a636
= P P .. POIII 9 knacc https://resh.edu.ru/subject/29/9/
2.2 |pnementoB VIA-rpynmel. Cepa u eé 8 MOIIL 9 kiace
COCAMHCHMIA https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
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https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

Ne ‘ KomnuecTso yacos ‘
/ HaumenoBanue pasaciioB U TEM

i ——-— Bcero || Konrponsnrie | [IpakTuueckue OnexTpoHHbIe (LU(POBbIC) 0Opa3soBATE/IbHBIC PECYPChL

paboThI paboThI

Ll | | In.video&subject_program_ids=31937343
bubaroreka I{OK https://m.edsoo.ru/7f41a636

OO11ast XapaKTePUCTHKA XUMHUYCECKUX PDIII 9 kiacc https://resh.edu.ru/subject/29/9/
2.3 |pniemenToB VA-rpymnmbl. A30T, 7 1 MDII 9 knacc
dochop u ux coenuHEHHS https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesso
n,video&subject program_ids=31937343
bubmmoreka [{OK https://m.edsoo.ru/7f41a636
OO011ast XapaKTePUCTHKA XUMHUYCCKHX PDIII 9 kiacc https://resh.edu.ru/subject/29/9/
2.4 |pnementoB [VA-rpynmnel. Yrieposa u 8 1 2 MDBUI 9 knacc
KPEMHUI U X COCIMHCHHUS https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesso
n,video&subject program_ids=31937343

‘I/ITOFO 0 pasaeny H 27 H

‘Pa3ne.11 3. MeTa/uIbl M X COeAHHEHHUS
bubanorexa I{OK https://m.edsoo.ru/7f41a636
PDIII 9 knacc https://resh.edu.ru/subject/29/9/

3.1 ||O06mue cBOMCTBA METAILIOB 4 MDOIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesso
n,video&subject program_ids=31937343
bubmmoreka [{OK https://m.edsoo.ru/7f41a636

Baskelime MeTamIsl i Hx PDIII 9 knacc https://resh.edu.ru/subject/29/9/
3.2 JO— 13 1 2 MDIII 9 knacc
a https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesso
n,video&subject program_ids=31937343
‘I/ITOFO 110 pasjeny H 17 H
‘Pa:men 4. XuMus ¥ OKpy kauas cpeaa
BellecTBa i MATEDHALL B SKHAHN bubanorexa I{OK https://m.edsoo.ru/7f41a636
4.1 > P 3 PO 9 knacc https://resh.edu.ru/subject/29/9/

YCJIO0BCKAa

MDIII 9 xnace
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/

Ne KomnuecTso yacos ‘
/ HaunmenoBanue pa3ienoB u TeM
n/n S Bcero || Kourponbusie || [Ipaktudeckue DnekTpoHHbIe (IUPPOBBIE) 00PA30BATEIBHBIE PECYPCHI
paboThI paboThI

https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesso
n,video&subject program_ids=31937343

‘I/ITOFO 10 pasely H 3 H

‘OGH.IGC KOJIMYECTBO YACOB IO MPOrpaMme H 66 H 4 ‘ 7 H
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

