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l. HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo ydeOHOMY MpeaMeTy «XHUMHUS» Ha YpOBHE CpeaHero ooOIero

06p2130BaHI/ISI CoCTaBJICHA HA OCHOBC:

®denepanpHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit @eneparun» ot 29.12.2012 No273-
D3;

®enepanpHoro 3akoHa ot 24 centsoOps 2022 r. Ne 371-®3 «O BHeceHWH W3MEHEHHH B
Oepnepanpubiii 3ak0H «O0 oOpazoBanun B Poccuiickoit ®epepanun» u crathu 1
®denepanbHoro 3akoHa «O0 o0s3arenbHbIX TpeOoBaHUsAX B Poccuiickoit denepanumny;
®I'OC ocHOBHOTO 0011eTO 00pa30BaHUS, YTBEPKICHHOTO pruKa3oM Munnpocsenienus PO
ot 31.05.2021 Ne 287, (3apeructpupoBan  MHHHCTEpPCTBOM IOCTHIIMU Poccuiickoit
Oenepauuu 5 utonst 2021 r., peructpauuonssii N 64101), ¢ u3MeHeHus MU, BHECEHHBIMU
npuka3oM MunucTepcTBa mpocsemenust Poccutickoit @eneparn ot 18 uronst 2022 r. N 568
(3apeructpupoBan MunuctepctBoM toctuniiu Poccutickoit @enepanuu 17 aBrycra 2022 1.,
peructpanronssiii N 69675) (nanee — ®I'OC O00);

TpebGoBaHuii k pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOIO
obmero oopazoBanus, mpeactaBieHHbx B DI'OC O0O0;

denepanbHO 00pa30BaTEIHHOM MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3zoBanus (nanee - DOIIT
00O) pazpabotanHoit B cooTBeTcTBUH ¢ [lopsinkoM pa3paboTKu U yTBEP)KJIEHUS
(dhenepanbHBIX OCHOBHBIX 00I€00pa30BATENBHBIX MPOTPAMM, YTBEP)KICHHBIM IPUKA30M
MunuctepctBa npocBerieHuss Poccmiickoit ®enepammm ot 16 HosiOps 2022 r. N 993
(3apeructpupoBan MunucrepcTBoM roctuiiuu Poccutickoit deneparum 22 nexadbps 2022 r.,
peructparronssiii N 71764).

npukaza Munnpocsenienus Poccun ot 18.05.2023 Ne 370 «O06 yrBepxaeHnn dheaepaabHOM
00pazoBaTebHOM MTPOrpaMMbl OCHOBHOTO 0011ero oopazoanusy» (nainee — OIT OO0);
denepanpHOi paboyeit mporpaMMbl OCHOBHOTO OOIIETr0 0Opa30BaHUs MO MPEAMETY;
Pa6oueit mporpammel Boctiutanust MbOYCOIII um. M.IO. JlepmonTOBa €. 3acedHoe;
[Ipukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrBepxaeauu [Topsiaka opranuzanuu
U OCYUIIECTBIIEHUsI 00pa30BaTeNbHON AEATEILHOCTH [0 OCHOBHBIM 00IIe00pa30BaTeIbHbIM
nporpaMmam — oOpa3oBaTelIbHbIM MIPOrpaMMaM Ha4aJIbHOTO OOIIEero, OCHOBHOTO OOIIEro u
cpemHero oOiiero oopa3oBaHuUs»;

CIT 2.4.3648-20 «CaHUTapHO-3MUIEMUOJIOTHYECKHE TpeOOBaHUS K OpraHu3aIusaM
BOCITUTaHUS U OOYyYEHHUs, OTIbIXa M O3JI0POBJICHUS JETEH M MOJOISKU», YTBEPKICHHBIX
IIOCTAHOBJICHHEM [JIABHOT'O caHuTapHOro Bpauda ot 28.09.2020 Ne 28:

CanlluH 1.2.3685-21 «I'urueHuyeckue HOPMATHUBBI W TPeOOBaHMS K OOECIECYCHHUIO
O0e3omacHOCTH W (W) OE3BPEAHOCTH I YeloBeKa (aKTOPOB Cpeabl OOUTaHU,
YTBEP>KJICHHBIX [IOCTAHOBJICHUEM [JIABHOTO CaHUTApHOro Bpaya oT 28.01.2021 Ne 2
[Tonoxenusst o paboyeil mporpamMMe y4eOHBIX MPEIMETOB, KypCOB, MOJIYJeH, KypcoB
BHeypouHol aestenbHocTh MBOYCOIL um. MLIO. JlepmoHnTOBa €. 3aceyHoe.
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Pabouas mporpamma mo y4eOHOMY IMpenMeTy «XUMHUS» Ha YpOBHE CpeaHero ooOIero
00pa3oBaHus COCTaBJICHA HA OCHOBE!

. ®denepanbHoro 3aKk0Ha «O0 00pa3zoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne273-
D3;
. ®enepanpHoro 3akoHa ot 24 centsops 2022 r. Ne 371-®3 «O BHeceHWM M3MEHEHMI B

Oepnepanpubiii 3ak0H «O0 oOpazoBanun B Poccuiickoit ®epepanun» u crathu 1
®enepanbHOro 3akoHa «O0 o0s3arenbHbIX TpeboBaHusax B Poccuiickoit denepanuny;

. npukaza Munnpocsenieaus Poccun ot 31.05.2021 Ne 287 «O06 yrBepxacaun (heaepaibHOTo
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 0O0IIero oopa3oBaHus» (nanee
— @I'OC OOO TpeTbero NOKoJIeHUs);

. [Tpukaza Munuctepctba npocsemierus: PO ot 12.08.2022 r. Ne 732 «O BHeCeHUN U3MEHEHUHN
B (enepanbHbIE TOCYAApCTBEHHBIM 00pa3oBaTEeNbHBIM CTaHAAPT CpeIHEro OoOIIero
00pa3zoBaHusl, yTBEPKACHHBIN TpuKa3oM MuHucTepcTBa 00pasoBaHus U Hayku Poccuiickoit
Oenepanun ot 17 masg 2012 Ned13»

. [Tpukaza MunucrepctBa mpocsenierus: Poccuiickoit @eaepanun ot 18.05.2023 Ne 371 "O6
YTBEPKJICHUH (enepanbHoi 00pa3oBaTeIbHOM MPOTPaMMBbI CpeTHETo 00I1ero oopazoBanus"
(3apeructpuposan 12.07.2023 Ne 74228)

. TpeGoBanmii k pe3yabTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEIhHOW MPOTPaMMBI CPETHETO
obmero oo6pazoBanus, npeacraBieHHbpx B DI'OC COO;
. denepanbHO 00pa30BaTEIBHON MTPOTpaMMBI CpeiHero o0Iero oopazosanus (manee - GOI1

COO) pazpaboranHoii B coorBercTBUM ¢ [lopsnkom pa3paboOTKM U yTBEp)KIEHUS
(henepanbHBIX OCHOBHBIX 00I1I€00pa30BaTeIbHbBIX IPOTPaAMM;

. npukaza Munnpocsenienus Poccun ot 18.05.2023 Ne 371 «O06 yrBepxkaeHnn deaeparibHOM
00pa3zoBaTeNIbHOM MPOrpaMMBbl cpeaHero odmiero oopazosanusy» (manee — DOIT COO);

. denepanpHOi paboyeit mporpaMMbl CpeIHETO 00IIero 0Opa30BaHUs 1O MIPEAMETY;

. Pa6oueit mporpammel Boctiutanust MBOYCOII um. M.IO. JlepmonTOBa €. 3acedHoe;

. [Tpukaza Munnpocsenienust ot 22.03.2021 Ne 115 «O06 yrBepxaeauu [lopsiaka opranuzamnuu

U OCYUIIECTBIICHUS 00pa30BaTeNbHOM AEATEILHOCTU 10 OCHOBHBIM 00II€00pa30BaTeIbHBIM
nporpaMmam — oOpa3oBaTelIbHbIM MIPOrpaMMaM HayaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro u
cpemHero oOmiero oopa3oBaHus»,

. CII 2.4.3648-20 «CaHUTapHO-MMUJIEMHUOJIOTHYECKHE TPEOOBAaHUA K OpraHU3alusIM
BOCITUTaHUS U OOYyYEHHUs, OTIbIXa M O3JI0POBJICHUS JETEH M MOJOISKU», YTBEPKICHHBIX
IIOCTAHOBJICHUEM IJIaBHOT'O caHUTAapHOTO Bpaya ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATHUBBI W TPeOOBaHHSA K OOCCIECYCHHIO
O0e3omacHOCTH W (W) OE3BPEAHOCTH I YeloBeKa (aKTOPOB Cpeabl OOUTaHU,
YTBEP>KJICHHBIX [IOCTAHOBJICHUEM [JIABHOTO CaHUTApHOro Bpaya oT 28.01.2021 Ne 2

. [Tonoxenusst o paboyeil mporpamMMe y4eOHBIX MPEIMETOB, KYpCOB, MOJIYJeH, KypcoB
BHeypouHoll aestenbHocT MBOYCOIL um. MLIO. JlepmoHnTOBa €. 3aceuHoe.
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OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «XUMMUS»

Oco0eHHOCTH COJIep KAHUS K METOJMUECKOTO MOCTPOSHHSI Kypca XMMHH C(HOPMUPOBAHBI HA OCHOBE
dI'oC COO.

1 ConeprkaHue Kypca BBICTPOEHO JIOTUYHO U JOCTYIIHO B COOTBETCTBUU C CUCTEMHO-
NEeSITETLHOCTHBIM MOX0J0M Ha OCHOBE HE€pPapXUU yueOHBIX MTPOOIIEM.

2 B 10 kacce cTapiiekIacCHUKN 3HAKOMSITCS ¢ 00raTbIM MUPOM OpPraHUYECKUX BEIIECTB,
YCTaHaBJIMBAasl B3aUMOCBSI3b XMMHUECKOTO CTPOCHHUS ITUX BEILECTB C UX CBOMCTBAMU U
MIPUMEHEHHEM.

3 Copeprkanue Kypca obmeit xumun B 11 kacce crmoco0cTByeT (OpMUPOBAHUIO €TMHON
XHMUYECKON KapTUHBI MUPA Y BHIITYCKHUKOB CPEAHEH HIKOJIBI MYTEM PacCMOTPEHHSI OOIIHMX JUIS
HEOPraHUYECKOW M OPraHNYECKON XMMUU NOHATUH, 3aKOHOB U TEOPUH.

4 VI3yyeHue Kypca NpOBOJUTCS HA OCHOBE COUETAHUSI TEOPUH U MTPAKTUKHU MTPOOIEMHOT0 00yUeHHS
Y NI0JIa4M MaTepHalia B JJOTMKE HayYHOTO TO3HAHMS.

5 TeopeTndeckne NOJI0KEHUS Kypca ITUPOKO MOIKPETIICHBI IEMOHCTPAIMOHHBIMUA XUMHUYECKUMHU
IKCTIEPUMEHTaMU, TAOOPATOPHBIMH OTIBITAMHU M TIPAKTHYECKUMH paboTaMu.

6 Peanuzyercs nHTerpanus cojaep:kaHusi Kypca ¢ npeMeTaMy He TOJIbKO €CTECTBEHHO-HAY4YHOTO,
HO Y TYMaHUTApHOTO IIUKJIA.

7 JOCTIKEHUIO MTPEIMETHBIX, METAIPEIMETHBIX M JTMYHOCTHBIX PE3YJIHTATOB CIIOCOOCTBYET
cucTteMa 3aaHuil B opmare pedaekcuu: npoBepbTe€ CBOU 3HAHUS, IPUMEHHUTE UX, UCTIOIb3yHTE
JIOTIOJTHUTEIbHYIO HH(OPMAIINIO, BEIPAa3UTE CBOE MHEHHE.

8 PackpbIBaeTcst posib POCCHIUCKUAX YUEHBIX B CTAHOBIICHUH MUPOBOM XMMHUYECKOW HAYKH, YTO
CHOCOOCTBYET BOCIIMTAHUIO MATPUOTHU3MA M HALIMOHAJILHON caMOUACHTU(DUKAIINH.

9 Kypc peanuzyet cBsi3b Y4€OHON TUCIUTIIIMHBI C )KU3HBIO, YTO CIIOCOOCTBYET YCHIICHUIO
MOTHBAIUH YYalIUXCs K U3y4EHHUIO HEMPO(UIBHOTO MTpeIMeTa Yepe3 PACKPhITHE CBSI3U
M3y4aeMoTo MaTepuania ¢ Oyayiiei oOpa3oBaTeIbHON TpaeKTOpHUEH U mpohecCuoHaATbHON
NeSITENIbHOCTBIO.

10 B kypce npeacTaBiieHbl COBPEMEHHBIE HAITPABJIEHUS PA3BUTHSI XUMUYECKOW HAYKH U
TEXHOJIOTHUH.

11 B kypce Hamuim oTpakeHue CieIylone coaepKaTeIbHble THHUH:

« BemecTBo» — 3HaHUA 0 COCTaBe, CTPOCHUU, CBONCTBAaX ((PU3UUECKUX, XUMHUUYECKUX U
OMOJIOTMYECKHX ), HAXO0XKACHUU B IPUPOJIC U MOTYYCHUH BOKHEUIINX XUMUUYECKUX BEILIECTB;

« XUMHYecKasi peaklushy — 3HaHUsA O MPolleccax, B KOTOPIX MPOSBISIOTCS XMMHUECKUE CBOICTBA
BEIIECTB, YCIOBUAX UX MPOTEKAHUS U cIoco0ax ynpaBlieHUs UMU;

«[IpumeHeHne BelecTB» — 3HaHHE B3aUMOCBSI3U MEX]ly CBOMCTBAMU BELIECTB, YACTO
HCIOJIb3YEMBIX B OBITY, TPOMBIIIIEHHOCTH, CEJILCKOM X035HCTBE, 3APAaBOOXPAHEHUHU U HA
TpPaHCIOPTE, U UX IPUMEHEHUEM;

«SI3BIK XUMUN» — cUCTEeMa 3HaHUHN O BAKHEHIIIUX MOHATUAX XUMUH U XUMUYECKOW HOMEHKJIaType
Heopranuueckux u opranudeckux Bemiects (MIOITAK u TpuBnanbHOi); BIajeHHEe XUMHUYECKON
CUMBOJIUKOHN U €€ OTpaK€HUEM Ha MUChME — XUMUYECKHUMH 3HAKaMU (CUMBOJIAMH) MIPH
cocTaBiieHUM GOpPMYIT U YPaBHEHHI, a TaKXKe MPaBUIIaMHU MepeBoia HHGOPMAIIUU C POJIHOTO SI3bIKA
Ha SI3bIK XMMHMHU U 00paTHO.

HEJIX U3YUYEHHUSA YYEBHOI'O IPEJIMETA «XUMMSA»

N3ydenne xumun B 00111eM 00pa3oBaHUK HAMIPABIEHO HA JOCTHKEHHUE CIEIYIOMIUX LIeTei:
(dhopMHpoBaHHEe HWHTEIVIEKTYaIbHO Pa3BUTONW JHYHOCTH, TOTOBOW K €aMOOOpa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSATEIHPHOMY MPHUHSITHIO PEIICHUH, CIOCOOHON alanTHpOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBHUSM KU3HU;

HampaBJIICHHOCTh  OOy4YeHHS Ha  CHCTEMAaTH4YecKoe TNpPHUOOIIEHHWE  y4aluxcs K
CaMOCTOSITENIbHOM ~ [MO3HABATEIIbHOW  JEATENbHOCTH, HAYYHBIM METOJaM IO3HaHUs,
(hOpMHPYIOITUM MOTHBAILIMIO M Pa3BUTHE CTIOCOOHOCTEH K XUMUM;



o0ecrieyeHne yCIOBUH, CIIOCOOCTBYIOUIUX MNPUOOPETEHUIO OOYYAIOUIUMHCS — OTBITA
pa3zHO0Opa3HOM AEATEILHOCTH, TO3HAHUS U CAMOTIO3HAHMS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIUH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JUIsl PA3JIM4YHbIX BUJIOB JI€ATEIbHOCTH;
(dbopmupoBaHue yMEHUH OOBSCHATH M OLIEHUBATH SIBJICHUS OKPYXAIOIIEro MHpa Ha
OCHOBAHUU 3HAHUH U ONBITA, IOJIYYEHHBIX [IPU U3YUYEHUH XUMUMU;

¢dbopmupoBanre y 0Oy4aromUXCs T'yMaHUCTUYECKMX OTHOIICHWH, TMOHUMAaHUS HEHHOCTH
XUMUYECKUX 3HaHUH 151 BBIPAOOTKH SKOJOTHUYECKH 11eTIeCO00pa3HOTO MOBEACHHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3I0POBbS M OKPYKAKOIIEH NPUPOTHON
Cpelbl;

pa3BUTHE MOTHBALMU K 00Y4YEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA
OCHOBE YCBOEHHS OOILEYEIOBEUECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQuIIs U HANPABICHHOCTH JajibHeIero ooyyeHus.

MECTO YYEBHOT'O IIPEJIMETA «XUMMUs1» B YYHEBHOM IIVIAHE

B cucreme o6miero o6pazoBanus «XUMHUsD IpHU3HaHA 0043aTENbHBIM YU€OHBIM ITPEIMETOM,
KOTOPBI BXOJUT B COCTaB IpeIMETHOM 065acTi «EcTecTBEHHO-HAYyYHbIE TIPEAMETBD».

CornactHo yue6HoMy muiany MbOY COII um. M IO. JlepmonTOBa c. 3aceuHoe mpeaMeT
«Xumus» B cpenHer mkotie uzydaercd ¢ 10 mo 11 knace. Ha nzyuenue npeamera « XuMusi»
otBoauTCS 68 yueOHsIX vacoB (o 1 4 B Hegemo B 10 u 11 Kiraccax cOOTBETCTBEHHO, 34 yueOHBIX
HEJIENH ).

Il. COAEP) KAHUE YYEBHOI'O IPEIMETA «XUMUS»

10 kaacc.

Paznen 1. Teopetndeckre OCHOBBI OPraHMYECKON XUMUU. 3 4

1.1. Ilpenmer opraHuyecKord XUMHH. Te€OpHs CTPOCHUS OPraHUYECKHX COeAMHEHHH A.M.
byrneposa IIpenMer oprannueckoid XuMuu: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUEHHE B MOJyYEHUHU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus opranndeckux coenunenui A.M. byrneposa, eé
OCHOBHBbIE ToJIo)KeHUs. CTPYKTypHBIE (OpPMYJIbl OpraHMYECKUX BemlecTB. ['oMosiorus, uzomepus.
XuUMHUYECKas CBSI3b B OPraHUUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIe cBA3U. [IpencraBienue
0 KiaccuuKalMM OpraHMYecKuX BemlecTB. HomeHkiatypa oOpraHMYecKUX COEIMHEHUN
(cucteMaruyeckas) U TPUBHAIIbHBIE HA3BaHUSI BAKHEHIINX MPECTaBUTENEH KIacCOB OPraHMYECKUX
BEILIECTB.

DKCHepUMEHTaIbHbIE METOJbl M3YYEHHS] BELIECTB M MX IpeBpaiieHnii O3HakoMIIEHHE C
oOpa3liaMu OpraHMYecKUX BEIIECTB M MaTepualaMM Ha MX OCHOBE, MOJCIUPOBAHHUE MOJIEKYI
OpPraHMYECKUX BEILIECTB, HAOIIOIEHUE U OTIMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILICHUIO
OpraHMYECKUX BEIECTB MIPH HarpeBaHUU (TIaBJIeHHUE, 0OyTIMBaHUE U TOPEHUE).

Pazgen 2. YraneBoaopoasl.

2.1. IlpepenbHble YIJIeBOAOPOABI — AaJKaHbl. AJIKaHbl: COCTaB M CTPOCHHUE,
TOMOJIOTHUECKUN psiaA. MeTaH M 9TaH — MPOCTEUIINE MPEJCTaBUTENH AallKaHOB: (pU3MYecKue u
XMMHYECKHE CBOMCTBA (peakluy 3aMelIeHHs] U TOPEHUs), HAXOXKJIEHHE B MPUPOJE, MOTydeHHE U
MIPUMEHEHUE.

2.2. HenpeiesibHbIE YIJIEBOJOPOJbI: AJIKEHbI, ATKAIHEHbI, AJKHHBI. AJKEHBI: COCTaB U
CTPOEHHE, TOMOJIOTUYECKUH psAl. DTUIEH W MPOMNWIEH — MPOCTEUINEe MPEACTaBUTEIN AITKEHOB:
¢busznuecKkne U XUMHUYECKHE CBOMCTBA (peaklMy THAPUPOBAHUs, TAIOTEHUPOBAHUS, THPATAIUU,
OKHCJICHHS Y TIOJMMEpH3alliK), TONydeHHe | TpUMEHeHHe. AnkaaueHsl: OyraaueH-1,3 u
MeTunOyTaauen-1,3: cTpoeHue, BaXHEHWITME XUMUYECKHE CBOWCTBA (peaklus MOJIMMEPH3AIUN).
[TonyueHue CHHTETHYECKOTO KaydyykKa W PEe3WHBI. AJIKHHBI: COCTaB MU OCOOCHHOCTH CTPOCHHSI,
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TFOMOJIOTMUECKUN psAl. AUETWIEH — NpPOCTEHIINI MpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOECHMHE,
(du3HUecKne U XUMHUYECKHE CBOWMCTBA (PEaKIUU THIPHPOBAHUS, TaJOTCHUPOBAHUS, TUIPATAIUH,
TOpPEHUS), TOJIyYCHUE U IIPUMEHEHHE.

2.3. ApomaTuyeckue yriieBoaopoabl. ApeHsl. beH3oun: cocrtas, crpoeHue, GU3NYECKUE U
XMUMHYECKHUE CBOWCTBA (pEaKIUU TAJIOTCHUPOBAHUS W HUTPOBAHUS), TOJYYCHHE W TPUMCHCHUE.
Tomyout: cocrtaB, cTpoeHue, PU3NICCKHE U XUMHICCKUE CBOWCTBA (PEaKIMH TaJIOTCHUPOBAHUS U
HUTPOBAHUSA), IMOJYYCHHE W TpPHUMEHEHHE. TOKCUYHOCTh apeHOB. ['eHeTHYecKash CBS3b MEXIY
YTIIEBOA0POIAMH, TPUHAICIKAITUMHE K Pa3IHIHBIM KJIaccaM.

2.4 IpupoaHble HCTOYHUKH YIJIEBOJAOPOIOB U UX NMepepadoTka. [IpupoiHbie HCTOYHUKH
yraeBoaopoioB. [Ipupoaneiii ra3 m nomyrHble HedTsaHbIC Ta3el. HedTh M € mpoucxokaeHue.
Crnioco0b1 mepepaboTKu HE(TH: MEPEroHKa, KPEKUHT (TEPMUYECKUH, KaTATUTUYCCKUHN), THPOIIU3.
[TpoykTel IepepabOTKH HEPTH, MX IPUMEHEHUE B TPOMBIIIIIICHHOCTH U B ObITY. KaMeHHBIH yroJyib u
MIPOJIyKTHI €r0 epepaboTKu.

DKCIIepUMEHTATBHBIC METO/IBI U3yUCHUS BEIICCTB U UX MPEBPAIICHUH.

O3zHakoMiieHHe Cc oOpa3lamH IUIacTMacc, KaydykKoB W pe3uHbl, kojuiekiuu «Hedte» u
«YTOJIbY», MOJCITUPOBAHUE MOJIEKYJl YIJICBOJOPOJIOB H TaJIOTCHONPOU3BOIHBIX, IPOBEICHUE
MPaKTUYECKON pabOThI: MOJYyYEHHUE STHIIEHA U U3YUYEHUE €r0 CBOWCTB.

PacuérHnie 3amaun.

Beraucnenus mo ypaBHEHHIO XUMUYECKOUW PeakIiu (Macchl, 00bEMa, KOJIMISCTBA UCXOTHOTO
BEIECTBA WJIM TIPOAYKTa PEAKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJTHOTO M3 HCXOTHBIX
BEIIECTB WJIA TIPOJAYKTOB PEAKITHH).

Pasznea 3. Kucaopoacoaepxamme oprannyeckue coeuHeHus

3.1. Cnuptsl. ®enoJ. [IpenenbHbie 0JHOATOMHBIE CIUPTHL. METaHOI B 3TAHOJI: CTPOCHUE,
($U3UYeCKue U XMMHUYECKHE CBOMCTBA (PEaklMM C aKTUBHBIMH METAJNIaMHU, TaJOr€HOBOJIOPOIAMU,
ropeHue), npuMeHeHnue. BogopoHbIe CBI3M MEXIY MOJICKYJaMU CIUPTOB. JleicTBHE MeTaHoIa U
ATaHOJIAa HA OPTraHU3M YeloBeKa. MHOTOaTOMHBIE CTUPTHI. DTUIICHTIUKOJb U TIUIEPUH: CTPOCHHE,
(U3UYEeCKHe U XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIEIOYHBIMH METaNIaMH, Ka4eCTBEHHAS
peakius Ha MHOTOATOMHBIE CIUPTHI). [leficTBUe Ha opranu3m denoBeka. [I[puMeHeHue raumnepuHa u
STUJICHTIIUKOJISL. DEHOT: CTPOCHUE MOJIEKYIbI, (U3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHoua.

3.2. Aabaeruabl. KapoonoBble Kuca0Thbl. CjioxkHble 3UPBI. ANBICTHAB W KETOHBI
dopManberua, aneTaablIeTHa: CTpoeHUEe, (U3MYECKHE M XUMHYECKHE CBOMCTBAa (peakuuu
OKHCJICHUS W BOCCTAaHOBJICHHS, KaUECTBEHHBIC PEAKIMH), TOJYy4YeHHE M TMPUMEHEHHE. AIICTOH:
CTpOCHHE, (PHU3NYECKHEe M XHMHUYECKHE CBOWCTBA (pEaklMd OKHCICHHUS M BOCCTAHOBJICHUS),
nojydeHue W npuMeHeHue. OJHOOCHOBHBIE TpeneabHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAs U
YKCYCHasl KUCIIOTBI: CTPOCHUE, (PU3HUECKUEe U XUMHUECKHUe CBOWCTBA (CBOICTBA, 001IMe /Ui Kilacca
KHCTIOT, peakuus dTepu(uKaum), moxydeHue u npumeHenue. CteaprHoBas U OJEHMHOBAsE KUCIOTHI
KaK MPEJICTaBUTENIM BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
ux Moromiee nerictBue. CloHbIE 3(PHpPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. I mMapoiu3
cnoxHbIX 3upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. bruosorundeckas posb )KHPOB.

3.3. V¥YraueBoabl. VYrneBoabl: cocTaB, KiaccubuKkanus yrieBogoB (MOHO-, IU- H
nonucaxapuabl). ['MOoko3a — MpOCTEeUIIMIT MOHOCaxXapul: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbI,
¢dbusznueckue M XMMUYECKUE CBOMCTBa (B3ammojeiictBue c ruapokcuaomM memu(ll), oxucnenue
aMMHUAYHBIM pacTBOpoM okcuia cepedpa(l), BocctaHoBneHUe, OpOKEHUE TIIOKO3bI), HAXOXKICHUE B
npupoje, MpUMeHeHue, Ouonorudeckas poyib. DoTocuHTes. DpyKTO3a KaK U30MEpP TIFOKO3BI.
Caxapo3a — mpeACTaBUTENb AMCAXApUIOB, THUAPOJIN3, HAXOXKACHHE B TMPHPOJAE U TMPUMEHEHUE.
Kpaxman u nemronos3a kak npupoJHbie noauMepsl. CTpoeHne kpaxMana U HesTono3sl. dusndeckue
U XUMUYECKHMEe CBOWCTBa Kpaxmana (THAPONW3, KAueCTBEHHAsh peakluus C HOJIOM).
DKcrepuMeHTAIbHBIE METO/IbI U3YUCHHUS BEIIeCTB U UX IpeBparieHuii [IpoBenenue, Habmo1eHIE U
OTIMICAaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX
cnupToB (OKHMcIeHHe dTaHoia okcuaoM wmeau(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJEHCTBUE
rmnepuHa ¢ ruapokcunom meau(ll)), anpaerugoB (OKuCIeHHE aMMHAYHBIM PACTBOPOM OKCHA
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cepebpa(l) m ruapokcumom wMemu(ll), B3ammopelicTBHE Kpaxmaia C HMOJOM), TPOBEICHHE
MPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOU KHCIOTHL. PacuéTHble 3a1aun Berauciienus mo
YPaBHEHHIO XUMHUYECKON peaKIiu (Macchl, 00bEMa, KOJTMIECTBA UCXOTHOTO BEIIECTBA UIIH MPOTYKTa
peaxkuuu 1o U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB UM IIPOTYKTOB
peaKium).

Pasnen 4. A3oTcoaep:kamme opraHudecKkue coeIMHeHus

4.1. AMuHBL. AMUHOKHMCJI0TBL Beakn. AMunbl. MeTunaMuH U aHWIMH: COCTaB, CTPOCHHUE,
¢u3nveckue MW XUMHYECKHE CBOWCTBA (TOpPEHHE, B3aMMOICWUCTBHE C BOJOM M KHCIOTAMH).
AMUHOKHUCIIOTHI Kak aM(QOTEpHbIE OpraHUYeCcKue coeAnHeHNs. PU3NYECKUE U XMMUUECKHE CBOMCTBA
aMUHOKHCIIOT (Ha mpumepe IMiMHA). buonornyeckoe 3HaueHue aMuHOKucioT. Ilentunpl. benku
KaK [pUPOJHBIE BBICOKOMOJIEKYJsIpHbIE coeluHeHus. llepBuuHas, BTOpUYHAs M TPETHUYHAs
CTpYKTypa O€NKOoB. XHWMHUYECKHE CBOMCTBAa OCJIKOB: THAPOIM3, ACHATYpalus, KaueCTBEHHBIC
peakuuu Ha Oenku. OKCIepUMEHTAIbHbIE METOAbl HM3Yy4eHHsSl BEIIECTB M HX IPEBpalleHU
Habmronenue u onucaHue I€MOHCTPALMOHHBIX ONBITOB: JeHaTypalus OENKOB IMpPHU HarpeBaHHH,
[IBETHBIC PEAKIIUU OEITKOB.

Paspean. S. BeicokomoJIeKy/IsIpHbIE COCAUHEHUS

5.1. IlnacTmacenl. Kayuyku. Bosiokna. OcCHOBHbBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, IOJHMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALNNA, CpPEaHssA
MoJeKyJsspHasg Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYISIPHBIX COCJUHEHUN —
noJiMMepu3alsi W NoJMKOHAeHcauus.  [Imactmaccsl  (NMOMUATHIIEH,  MOJUIIPOIMIIEH,
MOJIMBUHUJIXJIOPU, TOJUCTHpo). HaTypanbHblii M cHHTeTHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPONPEHOBBIH M W3OMPEHOBBIH). BoJloKkHA: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK),
UCKYCCTBEHHbIE (alleTaTHO€ BOJIOKHO, BHCKO3a), CHHTETHYECKHe (KallpoH U JaBCaH).
DKcrepuMEeHTAIbHBIE METObl U3YUYEHHUS BEIIeCTB U UX MpeBpaiieHuii O3HakomiieHue ¢ oOpa3namu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

11 kaacec.
Pa3nen 1. Teopernueckue oCHOBBI XuMum. 13 4

1.1. Crpoenue aromoB. Ilepuoguveckmii 3axkon u Ilepuoamyeckasi cucreMa XHMHYECKHX
semeHTOB /.. MenaeneeBa. 3 u

XUMHUYECKUH 3JIeMEHT. ATOM. Sapo aTtoma, M30TOIBI. DJIEKTPOHHAs 000J0YKa. DHEPreTUYECKUe
YPOBHH, MOAYPOBHHU. ATOMHBIE OopOWTanu, S-, P-, d- ameMeHThl. OCOOCHHOCTH paCHpeICICHHS
AJIEKTPOHOB MO OpOHTANsIM B aTOMax OJIIEMEHTOB MEPBbIX YETHIPEX MNEPUOAOB. DIEKTPOHHAS
koHpurypanus aromoB. [lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMHUECKUX HJIEMEHTOB
JA.N. MengeneeBa. CBsi3p NEPUOIUYECKOTO 3akoHa M llepmoanueckold cUCTEMbl XMMHUYECKUX
anemenToB J[.M. MeHneneeBa ¢ COBPEMEHHON TEOpPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 10
rpynmnam v nepuojam. 3HadyeHUe NMepruoInYecKOro 3aK0Ha B pa3BUTUHM HayKu. CTpOEHUE BEIIECTBA.
XuMuyeckasi CBs3b. BUIBI XUMUYECKOW CBsI3M (KOBaJCHTHAas HETOJISIpHAs W TOJIIpHAasi, MOHHaf,
MeTaiudeckas). MexaHu3mbl 0Opa3oBaHHS KOBAaJCHTHOW XMMHYECKOW CBsi3U (OOMEHHBIH U
JOHOPHO-aKIENTOpHBIN). BogoponHas cBs3b. BaneHTHOCTh. DneKTpooTpuiaTenbHOCTh. CTemneHb
okucneHus. oHbl: KaTHOHBI U aHUOHBI

1.2 Crpoenne BemecTBa. 4u.

MHoroo0Opa3ue BeHIECTB IMIeCTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKoH
MOCTOSTHCTBA COCTaBa BeIIECTBA. THMbl KPUCTAUIMUECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA
BEILIECTB OT TUIA KpUcTauIMueckoil pemérku. [lonstue o aucnepcHsix cuctemax. McTuHHBIE U
KOJUIOUIHBIE pacTBOPHLL. MaccoBasi 101 BemiecTBa B pacTBope. Kimaccudukamnusi HeopraHu4ecKux
coenuHeHuil. HomeHkiaTypa HeopraHMyeckux BellecTB. ['eHeTMueckass CBs3b HEOPraHMUYECKHX
BEILIECTB, MPUHAUICKALIUX K PA3TUYHBIM KJIACCAM.



1.3. Xumuyeckue peakuuu.o6 u.

Xumunueckas peakuus. Kinaccudukanus XMMUYECKHX peakiii B HEOPraHU4IeCKOM M OpraHuIecKOM
XUMHMH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHWS M IPEBPALLEHUS SHEPTUu IMpuU
XUMUYECKUX peakiusix. CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3anuHbIX (pakTopoB. OOpaTHMbIe
peakuyuu. XuMudeckoe paBHoBecue. DaKTOPBbI, BIUAIOIINE HA COCTOSIHUE XUMUYECKOIO PABHOBECHSL.
[Mpunuun Jle Illarense. DnexrponuTuueckas auccouuanus. CuibHblE U C1a0ble AJIEKTPOJIUTHI.
Cpena BOJHBIX pacTBOPOB BELIECTB: KUCas, HEWTpaibHas, mienouHas. [loHsatue o BoxopoaHOM
nokasarene (PH) pactopa. Peakiiuu nonHoro ooMeHa. ['upoiin3 HeOpraHMuecKux u OpraHnyecKux
BelecTB. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loHsTHE 00 371€eKTpoiM3e paciaBoB U
pactBopoB cojell. [IpumeHenue snekTpom3a. IKCIePUMEHTAIbHBIE METOIbI U3YUEHHUs BEIIECTB U
UX IPEBPALLECHUMN.

JdemoncTpauusa tadaun «llepuonnyeckas cucrema xumuueckux snementoB .M. Menneneesay,
M3Y4YEeHHUE MOJeNIel KPUCTAUINYECKUX PEHIETOK, HAOMI0IeHNEe U OMHUCAaHUE JEMOHCTPAllMOHHBIX U
71a00paTOpHBIX ONBITOB (pa3oKeHHE MEepoKcHaa BOAOpPOoJa B MPUCYTCTBHM KaTaln3aTropa,
ONIpENIETICHUE Cpeabl PacTBOPOB BEIIECTB C IOMOINBIO YHUBEPCAIBHOIO HMHJAMKATOPA, PEaKIUU
HMOHHOTO OOMEHA)

Pacyérnble 3amaum Pacu€rel 1O ypaBHEHMSAM XHMHYECKUX pEaknHWii, B TOM 4YHCIE
TEPMOXMUMHUYECKHE PACUETHI, PACYETHI C UCIIOIb30BAHUEM IOHATHS «MACcCOBasl 10JISI BEIIECTBAY.
IIpakTnueckune padorni: Ne 1. BiusiHue pa3nuyHbx pakTOpoB Ha CKOPOCTh XUMUYECKOH peakiuu

Paznen 2. Heoprannueckasi Xumusi.

2.1. Meraibl. 6 4.

[Tomoxenne meramioB B Ilepuommueckoil cucteme xumuueckux annemeHToB J[.M. Menneneena.
OC0OEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mme pusnyeckue cBOMCTBA
MeTtaiuioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUM DSl HANPSHKEHUH METauioB. XUMHUUYECKUE
CBOWCTBA Ba)XHEHIIMX METAJUIOB (HATPUM, Kaauil, KaJablli, MarHui, aJFOMUHUN, ITUHK, XPOM,
KeJe30, Me/lb) U UX coenruennit. O0mue crnocoOb! moxy4deHus: MmetamuioB. Meramtyprus. Kopposus
MetauioB. CrocoObl 3ammTBel OT KOppo3uu. [IpuMeHeHWe MeTayioB B OBITY W TEXHHKE.
JKcnepuMeHTaJbHbIE METOAbl M3YYCHHS BEIICCTB M WX NpeBpamieHuid. VM3ydeHue KOJIICKIIUH
«MeTaJiel U CIUTaBbI», 0OPa3IOB HEMETAIIOB, PEIICHHE SKCIIEPUMEHTAJIBHBIX 33J1a4, HaOII0CHUE
U OIHUCAaHHWE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX ONBITOB (B3aUMOJCHCTBHE THIAPOKCH]IA
QTIOMUHHSI C PAaCTBOPAMHM KHUCIOT W IIENOYed, KaueCTBEHHBIC PEAaKIIMM Ha KATHOHBI METAJLIOB).
Pacuérnble 3agaun Pacu€Tel mMacchl BeliecTBa Wi 00bEMa Ta30B M0 HW3BECTHOMY KOJHMYECTBY
BEIlIECTBa, Macce WIM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, PACUYEThl MacCChI
(00BEMa, KOMUECTBa BEIIECTBA) IPOAYKTOB PEAKIINH, €CIH OJHO U3 BEUIECTB UMEET IPUMECH.
JlabopaTopHble ONBITHI: B3aUMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C PAacTBOpaMHU KHUCJIOT U
mienoyeii; KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB.

IpakTHyeckne padorhbi: Ne 2. PeneHue sKCIIepUMEHTAIBHBIX 33]1a4 110 TeMe «MeTallIbhy

2.2 HemeTaJsIbl. 6 4.

Hemeramnsl. [Tonoxxenue HemeramioB B llepuomudeckoit cucteMe XuMuueckux anemeHToB JI.M.
MenneneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB. DPU3NYECKUE CBOMCTBA HEMETANIOB. AJUIOTPOMNUS
HEMETaIIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BaXHEHIIMX HEMETAIJIOB (TaJIOTEHOB, CEphI, a30Ta, Gocdopa, yraepoaa u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTUHEHMUIA).
[IpuMeHeHne Ba)XHENIINX HEMETAUIOB U UX COCTUHEHUH.

JKCNepUMeHTATIbHbIE METOAbI H3yYeHHs BeleCTB U UX NPeBPalleHHI:

JeMoHcTpanum: o0pasibl HEMETAIOB; B3aUMOJICHCTBIE MEIHM C a30THOM KHUCIOTOM pa3inyuHOM
KOHIICHTPALIUH.

JlabopaTopHbIe ONBITHI: KaYECTBEHHbIE PEAKIIMU HA AaHUOHBI U KATUOH aMMOHHUSL.



PacuérHble 3aaumM: pacueTbl Macchl BEIIECTBA MM 00beMa ra3zoB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKLUU BEIIECTB; PacueTbl MacChl
(oOBeMa, KOTMYeCTBa BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH OJTHO M3 BEIIECTB UMEET MPUMECH.
IIpakTuyeckne padorbi: Ne 3. PereHue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «Hemeramiby.

2.3 CBsI3b HEOPraHNYEeCKHUX U OPraHNYeCKHUX BellecTB. 24.

Heopranuueckue u opranuveckue Kucjaorbl. Heopranuvyeckue u opraHmyeckue OCHOBAHMS.
AmpoTepHBIC HEOPTaHWMYECKUE U OPTraHNYCCKUE COSAMHCHUS. | eHeTHIecKast CBSI3b HEOPraHUIEeCKIX
Y OPraHUYECKHUX BEIIECT.

Paznen 3. Xumus u Ku3Hb

3.1. Xumus u Ku3Hb. 4 4.

Ponb xuMuu B 06ecrieyeHrH IKO0JIOTUYECKOM, IHEPreTUYECKOM U MUIEBOM 0€30MacCHOCTH, pa3BUTUN
MeauiuHbl. [IoHSATHE O HaydHBIX METOJaX T[O3HAHHUS BEHIECTB W XHUMHUYECKUX PEaKIUH.
[IpeacraBinenuss 00 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIIICHHOTO TMOJYYSHHUS BaKHEHIINX
BemiecTB. YenoBeKk B MHUpPE BEIIECTB W MATEPUAIIOB: BAXKHEHIIME CTPOUTEIBbHBIE MAaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepHaybl I SJIECKTPOHHKH,
HaHOMaTepHUaJlbl, OPraHMUECKHE U MUHEPATIbHBIE YA00peHHsI. XUMHUS U 3J0POBhE YeTIOBEKa: IIpaBuia
WCTIOJIb30BAaHUS JIGKAPCTBEHHBIX IPENaparoB, MpaBujia OE30MAaCHOTO HWCIOJIb30BAaHUS IMPENapaToB
OBLITOBOM XMMHUH B IMOBCEIHEBHOMN KU3HU.

HUrorosasi KOHTpPOJILHAA padoTa.

HNudopmanns o0 yyere padoyeii [Iporpammel BocniuTanusi B pasjede «Coaep:kanue y4e0HOro
npeaMera « XuMHUA»

B paznenax u Temax yaeOHOTO mpeaMeTa yauTenb OyaeT:

moOyX1aTh 0OyJarOIINXCS COOMIOAATh Ha YPOKE OOIIETTPUHSATHIE HOPMBI TIOBEICHHUSI, PABHJIA
00IIeHHsI CO CTAapIIUMH (TTearOrHYeCKUMU PaOOTHUKAMU) M CBEPCTHUKAaMHU (0OyJarommmMucs),
MPUHIMIBI Y4eOHOM TUCHUTUIMHBI U CaMOOPTaHU3alIuH;

MpUBJIEKaTh BHUMaHUs O0y4alomIMXcs K IIEHHOCTHOMY acleKTy M3y4aeMblX Ha ypoKaX SIBJICHHIH,
WCII0JIb30BaB BOCIUTATENbHBIE BO3MOXKHOCTEH cojaep)kaHMsl paszfena (TeMbl) yepe3 Moa0op
COOTBETCTBYIOIIUX YIPAKHEHUH U JEMOHCTpAIMIO OO0YdYalolUMCs MPUMEPOB OTBETCTBEHHOTO,
IPaXXIaHCKOTO TOBEIEHUS, TMPOSIBICHUS YETOBEKONIOOUsS U T0OpOCepAeYHOCTH, uepe3 IMoadop
COOTBETCTBYIOIIUX TEKCTOB Ul YTEHHUs, 3aJad sl pelIeHHUs, MPOOJIEMHBIX CHUTyallui s
oOcyXJeHHs B KJacce;

BKJIIOUATh B YPOK UTPOBBIE DJIEMEHTHI, KOTOPbIE IIOMOTYT MOAJIEP>KaTh MOTHUBALIMIO 00YJaIOIIUXCSl K
MOJIyYEHUIO 3HAaHWHM, HaJKWBAHHWIO TMO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUN B KJacce,
YCTaHOBJICHHIO 100OpOKeIaTeIbHOM aTMOCc(ephl BO BpeMS YpOKa;

MIPUMEHSTh Ha YPOKaX HHTEPAKTUBHBIX (POPM pabOThI C 00YUaAIOIIUMUCS.

1. TIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI IIO XUMHUU HA

YPOBHE CPEJHET'O OBHIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATDI
OI'OC COO ycranaBnuBaeT TpeOOBaHMs K pe3yJibTaTaM OCBOEHMS OOyYarOIIUMHCS HPOrPaMM CPEIHErO
ob1ero odpazoBaHus (JIMYHOCTHBIM, METAPEIMETHBIM M NpeaMeTHbIM). HaydHo-Meroandeckoil OCHOBOH
U1l pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS IPOrpaMM CpPeJHEro odmiero oopa3oBaHus sSBISIETCS
CHCTEMHO-JeITEIbHOCTHBIN MOAX0/. B COOTBETCTBUU C CHCTEMHO-IESTEIBHOCTHBIM ITOJIX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHMS IpeaMeTa «XHMHS» Ha YpPOBHE CPEOHEro oOmero obpa3oBaHUs
BBIJICJICHBI  CIEAYIOIIME COCTABIISIONIME: OCO3HAHWE OOy4aroIMMHCS POCCHHMCKOM  TpakJaHCKOU
WJIEHTUYHOCTH — TOTOBHOCTM K CAaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U CAMOOIPEACIEHUIO; HaJIUdue
MOTHBAlMM K OOy4YEHHIO; LieJIEHANpPaBICHHOE Pa3BUTUE BHYTPEHHHUX YOEXKICHHWH JIMYHOCTH HA OCHOBE
KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKMX TPAAWLUi 0a30BOH HAYKHM XUMHH; TOTOBHOCTH M CIOCOOHOCTH
00y4YaroUMXCsl PYKOBOACTBOBATHCSI B CBOEH [JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
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NpucCymmumMn IIGJ'IOCTHOf/i CUCTEMEC XUMHUYECCKOI'O 06p330BaHI/I$I; HaJIMYUC IIPABOCO3HAHUA 3KOJIOTMYECKOU
KYJIBbTYpPbI U CHOCO6HOCTI/I CTaBUTHb LCJINU U CTPOUTH JKU3HCHHBIC IJIaHEIL. JInynocTHBIE PE3yiabTaTbl OCBOCHUS
npeaMeTa «XHUMHU» JAOCTUTAaOTCA B €AMHCTBEC y‘Ie6H0ﬁ U BOCIIUTATEILHON JCATCIBHOCTHU B COOTBETCTBUMU C
TYMAaHUCTUYCCKUMH, COLITUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBECHHBIMU HCHHOCTAMU U UACATIaMU pOCCHﬁCKOFO
Tpa>x1aHCKOro O6III€CTBa, IIPUHATBIMU B O6H1€CTB€ HOpMaMu U MpaBUJIaMU IIOBECACHUA, CHOCO6CTBy}OHH/IMI/I
mponoeccaM CaMOIIO3HAHUA, CaMOpPAa3BUTHA W HPABCTBECHHOI'O CTAHOBJICHUA JIMYHOCTU o6yqafom1/1xc;1.
JIMYHOCTHBIE PE3YNbTaThl OCBOGHHS MpeaMera «XUMHS» OTpaxaroT c(HOpMHUPOBAHHOCTH — OIBITA
H03HaBaTeﬂbHOI71 nu HpaKTI/I‘ICCKOfI JCATCIIBHOCTHU O6y‘-IaIOHII/IXCH 110 peanmaumm HpI/IHSITI)IX B 06IIIGCTBG
HGHHOCTGI‘/'I, B TOM 4YHUCJIC B HAaCTU:

1) rpaxkaaHCKOro BOCIIMTAHUA:

OCO3HAHHsI OOYYAIONIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB M OOS3aHHOCTEH, yBaX€HUS K 3aKOHY U
MIPaBOMOPSIIIKY;

MPEACTABIICHUS O COIMATBHBIX HOPMAaX U MpaBUiIaX MEKIUYHOCTHBIX OTHOIIEHU B KOJIJICKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOU JIEATETLHOCTH MPU CO3/ITAHUU YUYEOHBIX TPOCKTOB, PEIICHUHN
y4eOHBIX U MO3HABATEIbHBIX 33124, BBIMOJHEHUN XUMHUYECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHHS, JOTUKY U apTyMEHTHI APYTUX TMpHU
aHaJIN3€e Pa3IUYHBIX BUJOB YICOHOM 1€ATETbHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHUS K HICTOPHYECKOMY ¥ HAyYHOMY HACIICTUIO0 OTEYECTBEHHON XUMHUH;
YBaXEHUSI K IMPOIECCYy TBOPYECTBA B O0JIACTH TEOPHH M TMPAKTUYECKOTO MPUMEHEHHS] XUMHUH,
OCO3HAHUS TOTO, YTO JOCTIKEHUS HAYKH €CTh PE3yNbTAT JJIUTEIbHBIX HAOIIOICHUM, KPOTIOTIUBBIX
OKCIIEPUMEHTAJIBHBIX TIOMCKOB, TIOCTOSIHHOTO Tpylda YYEHBIX | TPAKTHKOB, HWHTEpeca W
MMO3HABATEIHHBIX MOTHBOB B TIOJIYUCHHH W TIOCIEAYIOIIEM aHalin3e WH(OpMaIluud O TEepeTOBbIX
JIOCTHKEHHUSIX COBPEMEHHOM OTEUYECTBEHHOW XUMMUMU;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO MOBEJCHUS; CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC
C XMMHUYECKUMH SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPABCTBEHHBbIE HOPMbI U LIEHHOCTH; FTOTOBHOCTH OIIEHUBATh CBOE MOBEIECHUE U MOCTYINKH CBOMX
TOBapHIIed C MO3ULIUKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCIEICTBUI 3THX
MOCTYIKOB;

4) popMuUpOBaHMS KYJIbTYPHI 310POBb:

MMOHUMAaHUS IEHHOCTEH 3I0pOBOTO U 6€301macHOro 00pasa KM3HU, HEOOX0IMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TICHXHYECKOMY 370pPOBBIO; COOJIIOJIEHUS TMPaBHUII
0e301macHOTO 00paIlleHUsI C BEIIECTBAMU B OBITY, TOBCEITHEBHOM KM3HU M B TPYI0BOU JACSITEIBHOCTH;
MMOHUMAaHMsI [IEHHOCTH TPaBWJ HWHAMBHAYAIBHOTO M KOJUISKTHBHOTO O€30MacHOrO IOBEJICHUS B
CUTYallUsIX, YrpOKaIOIIMX 3J0POBBIO W >KU3HU JIFOJACH; OCO3HAHMS MOCICACTBUN U HENPHUATHUS
BpEAHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KypEHHS);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B Y4eOHO-HCCIEI0BATEIbCKOM AeATeIbHOCTH, OOIIIECTBEHHO
MI0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIbHOCTH;

YCTAHOBKHM Ha AKTUBHOE Y4YaCTHE B PEUICHUU MPAKTUYECKHX 3a1a4 COLMAIBHOW HAIpaBICHHOCTH (B
paMKax CBOETO KIIacca, IIKOIIBI);

HUHTEPECA K NPAKTUYCCKOMY U3YUCHHUIO npoq)eccnﬁ Pa3JINIHOro poJa, B TOM 4YHCJIC HAa OCHOBC ITPUMCHCHUS
NPEIMETHBIX 3HAHUNA MO XUMUU; YBAXKEHUS K TPYAY, JIOISIM TPyJa U pe3yibTaTaM TPYJOBOM EATENbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUAYQJIBHOW TpaeKTOpHH 00pa3oBaHUs, Oyaylied mpodeccuu u
pcain3anu COOCTBEHHBIX XHU3HEHHBIX TLUIAHOB C y‘IeTOM JIMYHOCTHBIX MHTCPCCOB, CIoCOOHOCTEN K XHUMMHH,
WHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) IKOJIOTHYeCKOr0 BOCTIMTAHUS:

HKOJIOTMUYECKH 11eJIeCO00Pa3HOr0 OTHOIIIEHUS K MPUPOJIE, KaK HCTOUYHUKY CYIIECTBOBAHUS )KH3HHU Ha
3emire;

MOHUMAHUS THOOATBHOTO XapakTepa »JSKOJOTHYECKHX MpoOjeM, BIUSHUS HSKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSHUE TPUPOJHOM M COIUAIBHON CpeIbl; OCO3HAHUS HEOOXOIUMOCTH
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UCIOJIb30BAHUS  JOCTWKEHUHM  XUMHM  JUId  pELIEeHUs  BOIPOCOB  PallMOHAIBHOIO
MIPUPOIOTIOJIL30BAHUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, NPUHOCALIUX BPEI OKPYXKAIOLIEH IPUPOLHOM Cpele, YMEHHUs
IIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOIMUECKUE MOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUN U
IIpEeIOTBPAILaTh UX; HAJIWYHUS PAa3BUTOTO HKOJIOTMYECKOTO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIbTYpHI,
OMbITa JAESITEIbHOCTH 3KOJOIMYECKOW HaIpaBIEHHOCTH, YMEHMSI PYKOBOJACTBOBATHCA HMU B
[103HABATEIbHONH, KOMMYHUKAaTUBHOM M COLIMAIbHON NMPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'O NIO3HAHMSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAyKU
M OOIIECTBEHHOW MPAKTUKH; MOHUMAHUS CHENU(UKA XMMHUU KaK HAayKd, OCO3HAHHS €€ pOJH B
(hOopMHUPOBAaHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUHU LIEJIOCTHOTO MpPEJICTaBICHUs 00
OKpY)KalollleM MHpEe Kak O €AMHCTBE MPUPOJbl U 4YEJIOBEKa, B IMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pEelIeHUuM NMpoOJIeM COXPAHEHUs MPHUPOJHOTO PAaBHOBECHS; YOSKIEHHOCTH B
0CO0OH 3HAYUMOCTH XHMHHM JUIsi COBPEMEHHOW LMBHUIM3alUU: B €€ TyMaHHUCTUYECKOMN
HaIpaBJIEHHOCTH M Ba)XHOM POJIM B CO3JaHUM HOBOWM 0a3bl MaTepUalbHON KYJIbTYphl, PELICHUU
MI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, HIHEPTrEeTUUYECKOMH,
MUIIEBOW M DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYCHUH YCIOBUM
YCIIELIHOTO TPY/la U KOJOTUYECKH KOM(POPTHOM KM3HU KAXKJIOTO YIeHa 0OIEeCTBa;
€CTECTBEHHO-HAyYHON I'PaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOJI0B MO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTHU UCIIOJIB30BaTh MOTy4aeMble 3HAHUS /1711 aHAINU3a U 00bSCHEHUS
SIBIICHUN OKPY)KAIOIIEr0o MUpPA U MPOUCXOAAIIUX B HEM U3MEHEHUH, yMEHUs J1el1aTh 000CHOBAaH HbIE
3aKJIFOUEHUS] HA OCHOBE HAayYHBIX (PAKTOB M UMEIOLIUXCS JAHHBIX C LIEIBI0 MOJIYUYEHHUS J0CTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIOJB30BaTh XMMUYECKHE 3HAHMUS Ul pelIeHHs NpoOieM B
pEaJIbHBIX XU3HEHHBIX CUTyallWsX; MHTEpPeca K IO3HAHHUIO U HCCIENOBATEIIbCKON AEATEIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMU; HHTEpECca K
0COOEHHOCTSIM TpYJa B pa3audHbIX chepax MpodhecCHuOHATBHOM EeATeTbHOCTH
METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3y/JbTaThl OCBOCHUs y4eOHOro mpeaMera «XUMHsS» Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMsl BKJIIOYAIOT: 3HAUYUMMBbIE sl (POPMUPOBAHMS MUPOBO33PEHUS 00yUarolUXCs
MEXJUCIUIITIMHAPHBIE (MEXIpEeIMETHbIE) OOLICHayYyHble MOHATHUS, OTPAXKAIOIIUE IEIOCTHOCTh
Hay4YHOM KapTHUHBI MUpA U CeLU(UKY METOJIOB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX
(Marepus, BELIECTBO, SHEPIrus, SIBIEHUE, MPOLECC, CUCTEMa, HAay4dHbIN (haKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIEeI0BaHNE, HAOII0IeHEe, U3MEPEHHE, SKCIIEPUMEHT U APYTHe);
YHUBEpCaJbHble y4yeOHble JeficTBUSA (MO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE, pPETYIATUBHBIE),
oOecneunBaromue (popmMupoBaHue (QPyHKIHOHAIBHOW I'PaMOTHOCTH M COLMAIBHOW KOMIETEHIUH
oOyyaromuxcs; CHOCOOHOCTh OOY4YaIOUIMXCSl MCIOJb30BATh OCBOEHHbBIE MEXAUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE ydeOHbIE JeHCTBUS B I03HABATEIbHOMN U COLIMAIBHON
npakTuke. MeranpeaMeTHble pe3y/bTaThl OTPa)KAIOT OBJIAJEHUE YHMBEPCAJIbHBIMU YYEOHBIMU
II03HABATEIbHBIMU, KOMMYHUKaTUBHBIMH U PETYISTUBHBIMH JEHCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aeicTBus:
CaMOCTOSATENIHO (POPMYIHUPOBATH M aKTYaJIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;
ONpeACIATh LCIINU ACATCIBbHOCTH, 3aJaBast MapaMETpbl U KPUTCPUU UX AOCTUIKCHUS, COOTHOCHUTH
pe3yinbTaThl ACATCIBHOCTU C MOCTABJIICHHBIMH HECIAMH; HUCIIOJIb30BATh IIPU OCBOCHHUU 3HAaHUU
HpI/IéMLI JIOTUYCCKOI'0 MBINUJICHUS — BBIACIIATH XapaKTCPHBIC IMTPU3HAKU HNOHATUU U YCTaHaBJIMBATb
HX B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIUC ITOHATUA I 06’B}ICHCHI/I$I OTACIBHBIX (baKTOB 58
HBHCHHﬁ; BBI6I/IpaTB OCHOBAHHA U KPUTCPUUN IJIL KHaCCI/I(I)I/IKaLII/II/I BCIICCTB U XUMHNUYCCKUX peaKuHﬁ;
YCTAHABJIMBATL MPUYUHHO-CIICACTBCHHBIC CBA3HM MCKAY H3YYACMBIMH SBJICHUAIMU, CTPOUTH
JIOTUYCCKHUE pACCYKACHUA (I/IHIIYKTI/IBHBIG, ACAYKTHBHBIC, I10 aHaHOFI/II/I), BBISBJISITH 3aKOHOMCPHOCTU
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U TPOTUBOPEUYHUST B PACCMATPUBAEMBIX SBICHHAX, (OPMYIUPOBATH BBIBOJBI U 3aKIIOUYCHHUS;
MPUMEHSATH B MpOIecce MO3HAHUS, UCIOJIb3YeMble B XUMUU CUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBLIBATh MOJEIBHBIE IPECTABICHNS — XUMUYECKHIA 3HAK (CUMBOJI) DJIEMEHTA, XUMUYECKast
dopmyna, ypaBHEHHE XHMHYECKOW pPEAKUUMU — TPU pEIIeHUH Yy4eOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3aJla4, TPUMEHATH Ha3BaHHBIC MOJCIbHBIC TPEICTABICHUS JUIS BBISIBICHUS
XapaKTEePHBIX MPU3HAKOB M3Y9aeMbIX BEIIECTB M XUMUICCKIX PEAKIIHIA.

Ba3oBble mcciiefoBaTeIbCKUe AeiiCTBUS: BIAACTh OCHOBAMH METOJOB HAYYHOTO TIO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIHii; (OPMYIUPOBATh LENHA MU 331a4d HCCIEIOBAHUS, HCIIOIH30BaTh
MOCTABJICHHBIE M CAMOCTOSITENFHO C(OPMYIHpPOBAHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI U (POPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX
CY)XJICHW; BIJIQJIETh HABBIKAMH CaMOCTOSITEIBHOTO IJIAHWPOBAHUS W TPOBEACHUS YYCHUYECKHUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HaOMIOAATh 332 XOJOM MpOIecca, CaMOCTOSITEIHHO
MIPOrHO3UPOBaTh €ro pe3yibTar, (opMyIupoBaTb O0OOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEOBAHUS, COCTABIISATH OOOCHOBAaHHBI OTYET O MPOJCTAHHON
pabote; mpuOOpeTaTh OMBIT YYECHUYECKOW HCCIEOBATEIHCKON M TMPOEKTHOW NEATEeIbHOCTH,
MPOSIBISITH  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIbHOMY IIOMCKY METOJIOB PEIICHUs
MPAKTUYECKUX 33724, IPUMECHECHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS.

Pabora ¢ unpopmanueit:

OPUEHTHUPOBAThCSI B PA3IUYHBIX HMCTOYHUKAX WHPOpMANWU (HAYIHO-TIOMYJSIpHAS JIATEpaTypa
XAMUYECKOTO COJIep KaHusl, CIIPaBOYHbIE TOCOOUs, pecypcsl HTepHETa),

aHAJTM3UPOBATh MHPOPMAITUIO PA3INIHBIX BHIIOB M )OPM TIPEACTABICHHUS, KDUTHYECKH OLIEHUBATH €€
JOCTOBEPHOCTH U HETIPOTUBOPEUYHNBOCTb;

(bopMyITHpOBATh 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METOIBI TPU MOUCKE W 0TOOpe MH(OpPMAIHIH,
HE0OX0IMMOM I BHIMOJHEHUS YUeOHBIX 3a1au OTMPEIeIEHHOTO THIIA;

MPUOOPETaTh OMBIT UCIOIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U Pa3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTUMANIbHYIO (OpMY TpecTaBieHust nHGopMaIuu (CxXemsbl, Tpadukwy,
JMarpaMMBbl, TAOJIHIIBI, PUCYHKU U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEJACTBA MpH paboTe ¢ XUMHUYECKOW HHpOpMAaIlUei:
MPUMEHATh MEXKIpeAMeTHbIE ((Pu3nyecKue M MaTeMaTH4ecKhe) 3HAaKU M CHUMBOJIbI, (OpPMYJIbL,
ab0peBHUaTyphl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPEJICTBA HATTISIAHOCTH.
KoMMyHMKaTUBHbIE YHHUBeEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXXIaeMOl TeMbl B XOJie¢ AMajIora W/WiH JUCKYCCHUH,
BBICKa3bIBaTh  HJEH, (OpMyIHpoBaTb CBOM MPEIIOKEHUS OTHOCUTENBHO  BBITIOJHEHUS
MIPeI0KEHHON 3a/1auM; BBICTYIATh C Mpe3eHTalel pe3ylbTaToB MMO3HABATEIBHON AESITEIbHOCTH,
MOJIyYEHHBIX CaMOCTOATEIbHO WM COBMECTHO CO CBEPCTHMKAMHM MPHU BBITIOJHEHUH XUMHUYECKOTO
OKCMEPUMEHTa, TMPaKTUYeCKOW paboThl MO MCCIEJAOBAHUIO CBOWCTB H3Y4YaeMbIX BEILECTB,
peanmzanuu yueOHOro mpoekTa U (GOpMYIHPOBATH BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIeIOBAHUH MyTEM COTJIACOBAHMSI MO3ULIMHN B X0/1€ 00CYKIEHUS 1 0OMEHa MHEHUSMU
PeryasiTuBHbIe YHHBepcaJIbHbIe YueOHbIe JelicTBUs

CaMOCTOSITENILHO TIAHUPOBATH M OCYIIECTBIISITh CBOIO MO3HABATENBHYIO ACITEIBHOCTD, OMPEAesis
e€ 1enu U 3a/la4d, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOJIUMOCTH KOPPEKTUPOBAThH MpeiaraeMblit
QITOPUTM JICHCTBUI MPH BBHIMOJIHEHUN YY€OHBIX U MCCIEA0BATEIbCKUX 3ajau, BEIOMpaTh Haubosee
3¢ deKTUBHBIN CIIOCOO UX PELIeHHS ¢ YUETOM MOJIyUYeHHUs] HOBBIX 3HAHHH O BEMIECTBAX U XUMHUYECKHUX
peaKIusx;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AEITETbHOCTH Ha OCHOBE CaMOaHalIM3a U CAaMOOIICHKH.
CoBMecTHas1 1eSITeJIbHOCTD:

MMOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBUYAILHON PaOOTHI MIPU pEelICHUN
KOHKPETHOM Mpo0ieMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHHUS TPYIIOBLIX (OpM
B3aMMO/ICHCTBUS MPU PELICHUH TTOCTABJICHHOM 3a/1a4H;
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3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMU II03HABATEIBHOM U UCCIIEJOBATEIbCKOMN
JEATeTbHOCTH MIPU PELICHUH BO3SHUKAIONIUX Mpo0IeM Ha OCHOBE yuéTa OOIIUX HHTEPECOB U
COTJIaCOBAaHUS MO3ULUH (00CYKICHHSI, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPANHAIIHS
COBMECTHBIX JIEMCTBUI, OIIPEIEIIEHNE KPUTEPUEB M0 OLIEHKE KaUe€CTBA BHIIIOJHEHHON pabOThI U
ap.);

MIPUHUMATD 11€JIb COBMECTHON JEATEIbHOCTH, KOJUVIEKTUBHO CTPOUTDH JEHCTBUS 110 €€ JOCTUKEHUIO:
pacIpenesaTh POy, 10r0BapuBaThCs, 00CYKIaTh IIPOLECC U PE3YJIbTAT COBMECTHOU paldOTHI;
yMeTh 0000111aTh MHEHHUST HECKOJIBKHX JIIOACH, TIPOSIBIISATE TOTOBHOCTH PYKOBO/INTh, BHITIOJIHATh
MOPYYEHUS, IO TUUHITHCS;

IUIAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThI, ONIPENENSTh CBOIO POJIb (C yUYETOM MPEANOUTEHUN
1 BO3MO>KHOCTEH BCEX YYaCTHUKOB B3aUMOJICHCTBUS ), paCHpeesaTh 3aJaul MEXIAy YIeHAMU
KOMaH/Ibl, y4aCTBOBATh B IPYNIOBLIX (hopmax paboThl (00Cyx1eHUS, 0OOMEH MHEHUSIMU,
«MO3TOBBIE IITYPMBI» U UHBIE);

BBITIOJIHATH CBOIO YaCTh pa0dOThI, JOCTUTaTh KAUECTBEHHOTO pe3yJbTaTa 110 CBOEMY HalpaBICHUIO U
KOOPJIMHUPOBATH CBOU JEHCTBUS C IPYTUMHU WIEHAMU KOMaH/bI;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUHN MPOIYKT IO KPUTEPUSIM, CAMOCTOSTEIIHHO
cOpMyIUPOBaHHBIM YYaCTHUKAMM B3aUMOJIEHCTBUS;

CpaBHMBATh pE3yJbTaThl C UCXOJHOM 3a7auell M BKJIAJ KaXJOro 4ieHa KOMAaHJbl B JOCTHKEHHE
pe3yNabTaToOB, pa3fenarh chepy OTBETCTBEHHOCTHM U MPOSBIATH FOTOBHOCTh K IPEIOCTaBIECHUIO
OT4YEeTa Iepes rPyIIon.

NNPEAMETHBIE PE3YJIbTATBI

10 KJIACC

IIpenmeTHble pe3yabTaThbl OCBOCHHS Kypca «OpraHudeckas XUMUs OTPaXKakoT:
c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUUECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI
MHpa, pPOJIM XUMHUHU B MO3HAHUU SIBIEHUI NPUPOJbI, B (JOPMUPOBAHUN MBIIIJIEHUS U KYIbTYpPbI
JUYHOCTH, €€ (QYHKIIMOHAIBLHOM IrPaMOTHOCTH, HEOOXOUMOM AJIsl pelIeHus MPaKTUYECKUX 3a/1a4 U
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOUICHMSI K CBOEMY 3[0POBBIO U MPHUPOJHOMN Cpeae; BiaJeHUue
CUCTEeMOW XMMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIONINE MOHATUSA (XUMUYECKUI
AJIEMEHT, aTOM, JJIEKTPOHHAas 000JI0UKa aToMa, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPUIATENILHOCTb,
XMUMHYECKas CBSI3b, CTPYKTYypHas ¢opMmyna (pa3BEpHyTas U COKpalEHHAas), MOJIb, MOJISIpHAsA Macca,
MOJISIPHBIN 00BEM, YTIIEpOIHBINA CKeNeT, PyHKIMOHANbHAS TPYIINa, paJuKajl, U30Mepus, H30MEpHI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YTJIEBOAOPOJbI, KUCIOPOJI M a30TCOJEpKallUe COCAMHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COSTUHEHMS);

TEOPUHU U 3aKOHBI (TEOpHs CTPOEHUS opraHndeckux BemecTB A.M. bytiepoBa, 3akOH coXxpaHEeHHs
Macchl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUA,
JIeXalye B OCHOBE [MOHUMAHMS TNPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHIA,
(dakToNoruueckue CBEIACHHUS O CBOWMCTBAX, COCTaBE, MOJYyYECHHUH U OE30MacHOM HCHOJIb30BAaHUU
BOKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JESITENbHOCTH 4YellOBEKa;
cOpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHbIE MPH3HAKUA TOHATHH, yCTaHABIMBATh HX
B3aMMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IMOHSATHS MPU OMHCAHUM COCTaBa, CTPOCHHUS M
MpEeBpalllEeHUl  OPraHMYeCKUX  COCOUHEHHH; CPOPMUPOBAHHOCTH YMEHHMH  HCIOJIH30BATh
XUMHYECKYI0 CHMBOJIUKY [UIsl COCTABJIICHHUS MOJIEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHOM) (hopMylT OpraHMYECcKUX BEIIECTB U YPaBHEHUI XUMHUECKUX PEaKIINil, N3rOTaBIUBaTh
MO/IEJIM MOJIEKYJI OPTraHUYECKHUX BEIIECTB JUIsl MILTIOCTPALIMU KX XUMUYECKOTO U TPOCTPAHCTBEHHOTO
CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAUICKHOCTh U3YUEHHBIX OPTaHUYECKUX BEIIECTB
M0 WX COCTaBy W CTPOCHHUIO K OMpeAeNE€HHOMY KJIAcCy/TpyIie COSAMHEHHH (yrJIeBOJIOPOIbI,
KHCTIOPOJ ¥ a30TCOJEpIKaIfe COCTUHEHUS, BBHICOKOMOJICKYNSPHBIE COCIWHEHUS), [1aBaTh WM
Ha3BaHus To cucreMarndeckori HomeHkinarype (IUPAC), a Ttaxke NpUBOAUTH TPUBUATHHBIE
Ha3BaHUs OT/AEIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOIMWIIEH, AlleTUJIECH, 3THJICHIJIMKOJIb,
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rIMiepuH, (eHosd, (opMalbIeTHl, alueTalbACTH]l, MYypaBbHHAas KHCIOTA, YKCYCHAas KHCIIOTa,
OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMall, HEJITI0JI03a, TIINIIH);
c(OPMHUPOBAHHOCTH YMEHHSI ONPECIIATh BUABI XUMHUECKOW CBS3H B OPTraHUYECKHX COCAMHEHHSIX
(omHApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTH YMEHUS TPUMEHSTH MOJI0KEHUS TEOPUU CTPOCHHS OPraHMuecKuX Beuiects A. M.
bytiepoBa ans 00bACHEHHUS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHMS; 3aKOH
COXPAaHEHHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3UYECKUE M XUMUYECKHE
CBOMCTBAa TUIMYHBIX MPEACTABUTEIEH pa3IMUHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH,
STWJICH, TPOMWIEH, aleTwieH, Oyraauen-1,3, merunOyraauen-1,3, OeH30J7, METaHO], 3TAHOI,
STUJICHTJIUKOJb, TJIULEPUH, (PEHOJI, aleTalbJeTu], MypaBbuHAs U YKCYCHas KHUCIOTHI, TJIFOKO3a,
KpaxMmaj, LeJJII003a, aMUHOYKCYCHasl KUCIIOTA), WIIOCTPUPOBATh M€HETHYECKYIO CBSI3b MEXKIY
HUMHU YpaBHEHHUSIMU COOTBETCTBYIOIIMX XMMMUYECKHUX PEAKIMH C HCIOJIb30BAHHUEM CTPYKTYPHBIX
(opmyur;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh WCTOUYHUKHU YIIIEBOJOPOJHOTO ChIpbS (HEPTH,
MPUPOJHBIN Ta3, yrojb), CIOCOObI MX NEpepabOTKH M TMPAKTUYECKOE NPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUH MPOBOIUTH BEIUYMCIICHHUS 110 XMMHUYECKUM YpPaBHEHUSAM (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOIO BEIEeCTBAa WJIM MPOAYKTa peakuud IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB MM MPOIYKTOB pPEaKLnn);

c(OpMHUPOBAHHOCTh YMEHUH BJIa/I€Th CUCTEMOI 3HaHUI 00 OCHOBHBIX METOaX HaAy4YHOT'O MIO3HAHUS,
HCIOJIb3YEMbIX B XUMHUH IIPU U3yYEHUH BEILIECTB U XUMUYECKUX SIBJICHUH (HaOI0IeHEe, U3MEPEHHE,
SKCIEPUMEHT, MOJEIHPOBAHUE), UCIOJIB30BaTh CHCTEMHbIE XMMHMUYECKWE 3HAHUS IJI NPUHSITUS
pelIeHNU B KOHKPETHBIX dKU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;
chOpMUPOBAHHOCTh YMEHHH COONIOAATh TpaBUjia TIIOJB30BAHHMS XUMHUYECKOW TMOCYAOH |
abopaTopHBIM 000PYAOBAaHUEM, a TAaK)Ke IpaBWiIa OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOIHATh XUMUYECKHI SKCIIEpUMEHT (TIpEeBpallleHUs
OpraHMYECKUX BEIIECTB MpPU HArpeBaHUM, IMOJyYEHHE OTHJIEHAa M H3yYEHUE €ro CBOMCTB,
KaueCTBEHHbIE PEAKIMU OPraHUYECKUX BEIECTB, J€HATypalus OeJIKOB MPHU HAarpeBaHUHU, [IBETHHIC
peakiuu OENKOB) B COOTBETCTBUM C MpaBHJIAMU TEXHUKH O€30MacHOCTH IpuU OOpalleHuu ¢
BEIIECTBAMU U JIADOPATOPHBIM O00OPYAOBAHHMEM, TPEICTABIATH PE3YJIbTAaThl XUMHYECKOTO
JKCIEpUMEHTa B (hopMe 3alUCH YPaBHEHHI COOTBETCTBYIOIIUX Peakuii 1 pOpPMYIUPOBATH BHIBOIbI
Ha OCHOBE ATHX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHATU3UPOBATH XUMUUECKYI0 HH(POPMAIHUIO, OJIy4aeMYIO
U3 pa3HbIX UCTOYHHUKOB (CpeIcTBa MaccoBoi uHGopMaiuu, IHTepHeT u Apyrux);
c(OpMUPOBAHHOCTh YMEHUHN COOIOAATh MpaBUia PKOJOTUYECKH IIeIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOH JIEATEIHHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS H OKPYKAIOIIEeH MPUPOAHOI
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA JKUBBIE OPTaHU3MbI OTMPEICIEHHBIX OPraHUUYECKUX
BEIECTB, MOHMMas cMmbich mokazarens [1JIK, moscHATh Ha mpuMepax crnocoObl YyMEHBIIEHUS U
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M YEJIOBEKa;

U1l o0yJaromuxcs ¢ OTpaHMYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS: YMEHHE NMPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/JaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUM;

JUISL CIIETIBIX M ca00BHIAIIMX OO0YUYaIOIIMXCS: YMEHHE UCIOIb30BaTh PEIbePHO TOUEUHYIO CUCTEMY
oOo3Hauenuii JI. bpaiins i 3anucu XuMU4YecKuX Gopmyi.

11 KJIACC

IIpeaMeTHbIe pe3yabTaThl 0CBOEHUS Kypca «O011as 1 HeOpraHu4eckas XuMUs OTPaKaroT:
C(OPMHUPOBAHHOCTh TPEJICTABICHUA: O XMMHYECKOH COCTaBIISIONIEH €CTeCTBEHHO-Hay4YHOMU
KapTUHBI MUpPA, PO XUMHHU B TIO3HAHWM SIBJICHHH MPHUPOJABI, B (POPMUPOBAHWM MBIIUICHUS WU
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PAaMOTHOCTH, HEOOXOIUMON Uil  pelIeHUs
MPAKTUYECKUX 3aJad M DSKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHMS K CBOEMY 3I0pPOBBIO U
MIPUPOIHOM CPEE;

14



BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraloIIUe MOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- BJIEeKTpOHHBIE OPOUTAIH aTOMOB, HOH, MOJICKYIIa,
MOJTb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, AJIEKTPOOTPHUIIATEILHOCTh, CTENICHb OKUCIICHHSI, XHMUYECKas
CBs3b (KOBaJICHTHAs, MOHHAs, METaJUIMuecKasi, BOJOPOJIHAs), KpUCTaJUIMUecKas pemérka, THUIIbI
XUMHUYECKUX PEaKIUid, paCTBOP, JIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIECKTPOJIUTHYECKAS TUCCOLIUALINS,
OKUCIIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEaKINK, XUMHUYECKOE PABHOBECUE); TCOPUU
U 3aKOHBI (T€OpHUs DIEKTPOJUTHYECKON nuccoumanuu, nepuoaudeckuit 3akon .M. Menneneesa,
3aKOH COXPAaHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU MPU XUMHUECKUX
peaKkusiX), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH SI3bIK XUMUW, MUPOBO33PEHUYECKUE 3HAHUS, JICKAITNE
B OCHOBE TIOHMMAaHUs NPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKHX SIBIICHUH, (aKTOJOTHUYECKUE
CBEJCHHUS O CBOHCTBaxX, COCTaBe, IIOJIyUCHUHW U OE30TaCHOM HCIOJB30BAHUN BaXXHEHIIINX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUECKOU JIEATEILHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHUH BBISIBJISATh XapaKTEepHbIE TMPU3HAKKA TIOHATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIINE MOHSITHS MPU OMMCAHUNA HEOPTAaHMYECKUX BEIIECTB
U UX NPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI MCIOJIB30BaTh XMMHYECKYI0 CHUMBOJIMKY JJII COCTaBIEHUS (OpMYyII
BEIIECTB W YypPABHEHWH XMMHUYECKUX peakmuid, cucreMmatnueckyro HomeHkinatypy (IUPAC) u
TPUBHAIIbHBIC HA3BaHUS OTICIHHBIX HEOPTAaHWYECKUX BEIMICCTB (YrapHbIN Ta3, YIJEKHCIBIH Tas3,
aMMHaK, raméHas W3BECTh, HeEraméHas W3BECTh, NHUThEBas COJa, MMHUPUT U JIPyrue);
chOpMUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJICHTHOCTh W CTENEHb OKHCICHUS XUMHUUYECKHX
AJIEMEHTOB B COCAMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ XMMHUYECKOW CBs3M (KOBaJCHTHAs, MOHHAs,
MEeTaJUTMYeCcKasi, BOJOPOJHAs) B COCIWHEHHUAX, THUI KPUCTAUIMYECKOW PEmETKA KOHKPETHOTO
BemecTBa (aTOMHas, MOJICKYJSpHAsi, HMOHHAs, METAUTMYECKas), XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHMYECKHUX COCOUHEHMH; CPOPMUPOBAHHOCTb YMEHHH  yCTaHAaBIMBATh
MIPUHA/JISKHOCTh HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K ONpeAeNEHHOMY KIaccy/rpyrie
coenuHEHUH (MPOCThIe BELIEeCTBA — METalIbl U HEMETaJIbl, OKCHJIbl, OCHOBAHMS, KHCIOTHI,
amdoTepHbIC THIPOKCHIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHMI PacCKpbhIBaTh CMBICI Tepuoauyeckoro 3akoHa [[.M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CHUCTEMATU3HUPYIOUIYI0, OOBSICHUTEIbHYIO U MPOTHOCTUYECKYIO (DYHKIUU;
cOpMUPOBAHHOCTh YMEHHMM XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHYECKUX
aneMeHToB 14 mepuoaos Ileproandeckoit cucrembl xumuueckux sneMeHToB .M. Menzeneena,
UCIIOJIb3Ysl MOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOMTANINY, «IHEPreTHUYECKUE YPOBHM», OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIUHEHHIl MO mepuojaam u
rpynnam [lepronnueckoi cuctemMbl XuMudeckux aneMenToB J1.M. MenaeneeBa; chopMupoBaHHOCTH
YMEHHI XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB, OJITBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEX Ty HEOPTraHUYECKUMU
BEII[ECTBAMU C ITOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOUIUX XUMHUECKUX PEAKLIUN;
c(OpMUPOBAHHOCTh YMEHHS KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIIMU MO Pa3IMYHBIM MPU3HAKAM
(duciy U cocTaBy pearupyronux BEIIeCTB, TEIJIOBOMY 3(DPeKTy peakuuu, U3MEHEHUIO CTereHei
OKHCJICHUS SJIEMEHTOB, 00pPAaTUMOCTHU PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTABJIATH YPAaBHEHMsSI DPEAKIHMM Pa3IUYHBIX THUIIOB, MOJHBIE H
COKpaIEHHBIE YPaBHEHUS peaKii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKITUN
UIYT 10 KOHIA;

chOpPMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMHU, TOATBEPKAAIONIME KAueCTBEHHBIM COCTaB
pPa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACMO3HABATh OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKHUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHI PaCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTABIIEHUS JIEKTPOHHOTO OajaHca ITHX PeaKIHii;

cOpPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKIHH OT
pa3nuYHbIX (PaKTOPOB;

XapaKTep CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHErO BO3JCUCTBUS
(mpunimn Jle [larense);
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c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh XWMUYECKHE TIIPOLECCHI, JEXKAalUe B OCHOBE
MPOMBIIICHHOTO TIONYYEHHs] CEpPHOM KHUCIOTHI, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
NpeAcTaBIeHU 00 OOUIMX HAay4YHBIX NPUHIUIAX W SKOJIOTHUECKHX MpoOiIeMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCIICHUS C UCIIOIH30BAHUEM IMOHSATHUS «MACCOBAs JIOJIS
BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUM Ta30B MPU XUMHUECKUX PEAKITUSIX, MAaCChl BEIIECTBA
wim o0béMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O0BEMY OIHOTO U3
YUYACTBYIOUIMX B PEAKIIMH BEIIECTB, TETIOBOTO 3 eKTa peakiuud Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BEUIECTB, NMPEBPAIICHUS U COXPAHEHUS! SHEPrHH; CPOPMHUPOBAHHOCTh YMEHHH COOIOIATH
MpaBHJIa MOJIB30BAHUS XUMHUUECKOW TIOCYA0H M JIaOOPaTOPHBIM 00OPYIOBAaHHEM, a TAKXKE MPaBHIIa
oOpamieHuss ¢ BEUIECTBAMH B COOTBETCTBUU C WHCTPYKLMSMHU II0 BBIIOJHEHHIO JTA00OPATOPHBIX
XHUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TUTAHUPOBATH M BBHITIOJHATh XUMUYECKUN SKCIIEPUMEHT (pa3jiokKeHue
MepOKCHJIa BOAOPOJa B IPUCYTCTBUM KaTallM3aTopa, ONpeAesieHUE Cpelbl PacTBOPOB BEILIECTB C
MTOMOIIBI0 YHUBEPCATbHOIO HHIUKATOPA, BIMSHUE PAa3IUYHbBIX (PAKTOPOB HA CKOPOCTh XMMHUECKON
peaxkiuu, peakiui HOHHOro 0OMeHa, KaUeCTBEHHbIE PEeaKIuu Ha Cynb(ar-, KapOoHaT- U XJIOPUI-
AQHUOHBI, Ha KaTHOH aMMOHMs, PEIICHUE IKCMEPUMEHTAJIBHBIX 3aJad Mo Temam «Mertamibl» U
«Hemerannel») B COOTBETCTBUM C IMpaBWJIaMU TEXHUKM O€30MacHOCTU MpU OOpalleHuH ¢
BEIIECTBAMU U JIaDOpaTOPHBIM O0OpYIOBaHHEM, NPEACTABIATH pPE3YIbTaThl XUMHUYECKOTO
IKCIIEPUMEHTA B (pOpMe 3aMncH ypaBHEHUH COOTBETCTBYIONIUX PEAKITUN U (POPMYIUPOBATH BHIBOIBI
Ha OCHOBE ATHX PE3YJIbTAaTOB;

chOpMHUPOBAHHOCTh YMEHHH  KPUTHYECKH aHaJU3MPOBATh XHUMHYECKYI0  HH(OPMAIHIO,
MOJTy9aeMyI0 M3 Pa3HBbIX UCTOYHHKOB (CPEICTBa MacCOBOM KOMMYHHUKAIMHU, IHTEpHET U APYrux);
c(hOpMUPOBAHHOCTh YMEHUW COOJIIOMATh MpaBUiIa DKOJOTHYECKH IEIeCO00pa3HOTO TOBEACHHUS B
OBITY U TPYIOBOH IEATEIHHOCTH B LIETISIX COXPAHEHHSI CBOETO 3/I0POBBS M OKpYKaroIlel MpUpOAHOI
Cpelbl, OCO3HAaBaThb OMACHOCTh BO3JEMCTBHS Ha XUBbIE OPraHU3Mbl OINpEeACNIEHHBIX BEIIECTB,
nmoHuMass cMbicia mokazarens [IJIK, moscHATh Ha mnpuMmepax CrocoObl YMEHBIICHHS W
MpPEeIOTBpAIllEHUs] MX BPEIHOTO BO3JCHCTBUS Ha OpraHW3M 4YelOoBeKa; i OOydarommxcs ¢
OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSI: YMEHUE MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUIL; UIS CIETBIX U CIa00BUASIINX 00YUarOIIUXCS:
YMEHHE HCIO0JIb30BaTh peibedHO TOUYeuHyI0 cucrteMy obosHadenuit JI. bpaitng mis 3anucu
XUMHUYECKUX POpMYIT

Me:knpeaMeTHble CBSI3H.

Peanuzarus MexXnpeIMeTHBIX CBS3EH NMPU U3YYEHUH OOIIe 1 HeopraHuueckon XumMuu B 11

KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHATUH, TaK U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJICNIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.
OO1ue ecTecTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHaIN3, CHHTE3,
KJaccu(pUKaIus, NepuoUYHOCTb, HAOII0eHHE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHUE,
SIBJICHUE.

®duszrka: MaTepusi, SHEPTUsl, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
PaMo0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKHUI YPOBEHb, BEUIECTBO, T€N0, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusM, 3KkocuctemMa, ouocdepa, MaKpo- 1 MUKPOIJIEMEHThI, BUTAMUHBI,
0OMEH BelIeCTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XumMu4eckast MPOMBIILIEHHOCTh, METAJUTYPIrusi, TPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasoB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MUILEBAsi IPOMBIIIEHHOCTb,
(dapmarieBTHUECKasl TPOMBIIIIICHHOCTh, TPOU3BOICTBO KOCMETUYECKUX MPEMapaToB, MPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaT€pPHAIIOB, JIEKTPOHHAS! IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IV. TemaTruuyeckoe mianupoBanue npeamera « XuaMus
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YCTaHOBJICHHE JIOBEPUTENILHBIX OTHOIICHHH MEXIy INeJarorudecKuM pabOTHUKOM U €ro
00y4aromuMucs,  CHOCOOCTBYIOIIMX  MO3UTHBHOMY  BOCHPHUATHIO  OOYYaIOIIMMHUCS
TpeOOBaHMH M TPOCHO TNENArorM4eckoro pabOTHHMKA, NPUBJICUCHHIO WX BHUMAHHUA K
o0cyxaemMoii Ha ypoke HH(OpMAIMH, aKTUBU3AIMN X TIO3HABATEIbHON IEATEIILHOCTH;
noOyxaeHue o0ydJaromuxcst coOM0AaTh HAa YpPOKE OOIICTIPUHATHIE HOPMBI TOBEICHHUSA,
npaBuiia OOIIEHHS CO CTapmMMH (Te1arort4eckuMu pabOTHMKaMH) U CBEPCTHUKAMU
(oOyJarormumucs),  NPUHIUMNBI  y4eOHOW  JUCHUIUIMHBL W CAMOOPTraHH3AIlWH,
[IPUBJICUEHUE BHUMaHUS OOydyaroluxcs K LIEHHOCTHOMY aclleKTy HM3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHus3anus uX paboThl C MOJIy4aeMOM Ha YpOKE COLMAJIbHO 3HAYMMOM
nHpopManKeil — HHUIIMUPOBAHUE €€ 0OCYXICHUS, BBICKa3bIBAaHHS OOYYAIOIIMMUCS CBOETO
MHEHUS IO €€ TIOBOJTY, BBIPAaOOTKH CBOETO K HEIl OTHOLLIEHUS;

MCII0JIb30BAHNE BOCHHUTATEIbHBIX BO3MOYKHOCTEW COJEp)KaHUS Y4eOHOro MpeaMeTa yepes
JIEMOHCTpAIMI0 00ydJarolUMcs IPUMEPOB OTBETCTBEHHOIO, TI'PaKJAHCKOTO MOBEACHUS,
MPOSIBJIEHUSI YEJIOBEKOJIIOOMST U J0O0pOCEpIAEUHOCTH, 4epe3 MOoA00p COOTBETCTBYIOLIUX
TEKCTOB JUIsl YT€HUS, 3a]1a4 JJIsl peIIeHUs, TPOOIEMHBIX CUTYalUH U1 00CYXI€HU B KJIacce;
MpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI ¢ 00y IOIIMMHUCS: HHTEIUIEKTYaJIbHBIX
Urp, CTUMYIMPYIOIIMX I103HABATEIbHYI0 MOTHUBAIMIO OOydYarolUXcs; AUJAKTUYECKOTO
TeaTpa, IJe MOJIyueHHbIE Ha YpPOKE 3HAHUS OOBITPHIBAIOTCS B TeaTpPalbHBIX MOCTAHOBKAX;
JTUCKYCCUHM, KOTOpBIE Mal0T OOYJarolIUMCS BO3MOXKHOCTh TPHOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO JMajora; TpynmnoBoil paboTel WM paboThl B Mapax, KOTOpbIE ydar
oOyuaronuxcs KOMaHAHON padoTe M B3aUMOJEWUCTBUIO C JAPYTUMHU O0O0ydaroIIUMUCSH;
BKJIIOUEHHE B YPOK HWIPOBBIX MPOLENYp, KOTOpPhIE MOMOTAIOT MOJAEpkKaThb MOTHUBAILIUIO
oOyJaromuxcss K TIOJydCHHUI0 3HAHWH, HATXHUBAHWIO TO3UTHBHBIX MEKIMYHOCTHBIX
OTHOILIEHHUH B KJacce, IOMOralT YCTaHOBICHUIO T0OpoXKeIaTeabHON aTMoc(hephl BO BpeMs
ypOKa;

opranuzanus I1edcTBa MOTHBHPOBAaHHBIX M JPYJUPOBAHHBIX OOY4YaAIOIIMXCS Haa HX
HEYCIEBAOIMMHU OJHOKJIACCHUKAMU, JAIOIIEr0 00y4YaroIUMCsl COLUAIBHO 3HAUUMBIH OIBIT
COTPYIHUYECTBA U B3aMMHOM MTOMOIIY;

MHUIMMPOBAHUE U MOJJEPIKKA UCCIEI0BATENbCKON IEATEIbHOCTH 00yJaroIuXcsl B paMKax
peanu3any UMU MHIUBUYaIbHBIX U I'PYNIIOBBIX UCCIIENOBATENBCKUX MIPOEKTOB, YTO JacT
o0Oy4aromuMcsi  BO3MOYKHOCTb ~ NPHOOPECTH  HaBBIK  CaMOCTOSATENIBHOIO  PEIICHUs
TEOPETUUYECKON NPOOJIEeMbl, HABBIK I'€HEPUPOBAHUSA U OQOPMIIEHHS COOCTBEHHBIX MHJIEH,
HaBBIK YBAXUTEJIBHOIO OTHOILEHUS K UYXKHM HJesAM, OQPOPMIICHHBIM B paboTax APYrux
uccieioBaTeneil, HaBblK IMyOJIMYHOTO BBICTYIIEHUS NEepe]] ayAUTOpUeH, apryMeHTUPOBAaHUS
1 OTCTauBaHUS CBOEH TOUKH 3pEHHUSL.

OpraHu3aius MpeIMEeTHbIX 00pa30BaTeNbHbIX COOBITUH (IIPOBEAECHUE MTPEIMETHBIX HEIEIb)
i oOyyaromuxcs ¢ ILEJIbl0 pPa3BUTHS IIO3HABATENIbHOW W TBOPUYECKOW AKTUBHOCTH,
MHUIMATUBHOCTH B Pa3IMYHbIX cepax MPeIMETHOHN IesATeTbHOCTH, PACKPBITUS TBOPUYECKHX
criocoOHOCTeH, 0O0yyaromuxcst ¢ pa3HbIMH OOpa30BaTENIbHBIMU HOTPEOHOCTSIMH U
UHAUBUYalIbHBIMH BO3MOXKHOCTSIMH;

IIpOBEICHUE YUEOHBIX (OJIMMITINA/Ibl, 3aHUMATENIbHBIE YPOKU U MATUMUHYTKH, YPOK - 1€10Bast
urpa, o0pa3oBaresbHOE MyTeLIeCTBUE, MACTEP-KIIACChl, YPOK-HUCCIIE0BAaHUE, TIe1ar OTMYECKH
MacTepckue, 00pa3oBaTelbHbIe KBECTHl U JIp.) U Y4eOHO-Pa3BJIEKATEIbHBIX MEPOIPUITUI
(TypHup 3HaHMI, BUKTOPHUHBI, JUTEpPAaTypHAas KOMIIO3MLMUS, KOHKYpPC Ta3eT U PUCYHKOB,
9KCKYpCHSL U Jp.)
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V. TemaTn4eckoe IJIAHUPOBAHHE.

10 kiaacc.

No HanmeHoBaHHs Pa31eioB U KoJsinuecTBO 4acoB DJIeKTPOHHbIE ITpuodperaem
TeM MPOrpaMMbl (undposrbie) blil ONBIT
o0pa3oBaTebHbIE OCyIIeCTBJIEH
pecypcbl us
CONHAIILHO-
SJHAYUMbIX
pea®
Bcezo | Koumpo | Ilpakmu
JIbHble yecKue
pabomul | pabomuvl
Paszgen 1. TeopeTtnueckue 0CHOBBI OPraHUYECKON XUMHH.

1.1 | Ilpeamer opraHu4ecKou 3 bubnuoreka 4.5.6
xumun. Teopust cTpoeHusI LIOK https://myschool.ed
OpPraHUYeCKUX COCTUHCHHM u.ru/

A.M. byrneposa
Hroro no pazaeny 3
Paznen 2. Yriueonopoabl

2.1 | IlpenenbHbIE YrIAEBOAOPOIBI 2 bubnnoreka 45.6
— aJIKaHb IIOK https://myschool.ed

u.ru/

2.2 | HempenenbHbie 6 1 1 bubnuoreka 45.6
YIIIEBOJOPOIbI: ATKEHBI, LTOK https://myschool.ed
QJIKaJIMCHBI, aJIKHHBI u.ru/

2.3 | Apomarndeckue 2 bubnuoreka 4.5.6
YTJIEBOJOPOIBI ITOK https://myschool.ed

u.ru/

2.4 | IlpupoaHble HCTOYHUKH 3 bubnuoreka 4.5.6
YIJIEBOJOPOIOB U UX IIOK https://myschool.ed
nepepaboTka u.ru/

Hroro no pasneny 13 1 1

Paznen 3. Kuciiopoacoaep:xanue opranniecKue coeAnHeHust
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3.1 | Couprel. ®enon 3 bubmuotexa 4.5.6
IHOK https://myschool.ed
u.ru/
3.2 | Anpperunst. KapboHoBbIe 7 bubnuoreka 4.5.6
KUCIOTHI. CIOKHBIE PHUPBI LIOK https://myschool.ed
u.ru/
3.3 | YrieBoasl 3 bubnmnoreka 4.5.6
IHOK https://myschool.ed
u.ru/
Hroro no pazaeny 13
Paznen 4. A3oTconeprkamye opraHuyecKkue coeIuHeHus
4.1 | AMuHBI. AMUHOKHCIIOTEIL. 3 bubmmoreka 4.5.6
benku IIOK https://myschool.ed
u.ru/
HToro no pazaeny 3
Pa3znea. S. BbicokoMoJIeKYJ/JISIpHbIE COeTUHEeHUSA
5.1 | [Tnactmaccel. Kayuykwu. 2 bubnuoTeka 4.5.6
Bonokna ITOK https://myschool.ed
u.ru/
Hroro no pazneny 2
Bcero 34
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11 kuaacc.

No HauMeHoBaHusA pa3fesioB U KosnnyecTBo yacos DJIeKTPOHHBbIE IIpuodperaem
TeM NMPOrPaMMBI (uugpoBsbIe) bl ONIBIT
o0pa3oBaTeJibHbIE OCyIIeCTBJIEH
pecypchl ust
COIMATBHO-
3HAYMMBIX
per*

Bceco | Konmp | Ilpaxmu

ONlbHble | YecKue

pabom | pabomwi
bl

Paznen 1. Teopernueckue 0CHOBBI XUMUH

1.1 | Crpoenue aToMoB. 3 Bubnuoteka 1,2,3,4,5,6
IepuoanvecKkuii 3aK0H U LIOK https://myschool.e
IMepuonnyeckas cucrema du.ru/

XUMHUYECCKUX 3JICMECHTOB
JA.U. MenneneeBa

1.2 | CTpoenue BemecTna. 4 BubnnoTeka 1,2,3,4,5,6
MHOroo6pasue BeuecTs Id_lOK r/\ttos://mvschool.e
u.ru
1.3 | XumuyecKkue peakmuu 6 1 BubnnoTeka 1,2,3,4,5,6
LIOK https://myschool.e
du.ru/
13 1

Paznen 2. Heoprannueckasi xumusi

2.1 | Merauibl 6 1 Bubnunoreka
LOK https://myschool.e 1,2,3,4,5,6
du.ru/
2.2 | Hemera/isl 9 1 Bubnuoreka 1,2,3,4,5,6
LIOK https://myschool.e
du.ru/
2.3 | CBsI3b HEOPTAHNYECKHUX H 2 Bubnuoteka
OpPraHHYecKHX BellecTB LIOK https://myschool.e
du.ru/
Hroro no pazneny 17 2

Pazgen 3. Xumus u ;Ku3HbL

3.1 | Xumus ¥ Ku3Hb 4 1 Poccuiickas 1,2,3,4,5,6
AJIEKTPOHHAS [ITKOJIA
MynbTumenna yueOHbIN

Kype «1C:
ObpazoBarenbHas
kosueknus. Oomas
XUMUSD),

Hroro no pazgeany. 4 1

Bcero 34 1 3
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LeneBbIM IPHOPUTETOM BOCIIUTAHUS JICTEH IOHOIIECKOTO BO3pACTa SIBIISICTCS CO3AaHUE
OIaroNpUATHBIX YCIOBUH ISl IPHOOPETEHNUS IKOJIBHUKAMU OIBITA OCYIIECTBICHUS COLUAIBHO
3HAYUMBIX A€i. JTO:

1.omBIT N1, HarIpaBIIEeHHBIX Ha 3200TY O CBOEH ceMbe, POJTHBIX U OJIH3KUX;

2. TPYIOBO OTIBIT, OTIBIT YYAaCTHS B IIPOU3BOJICTBEHHON MPAKTUKE;

3. OMBIT JieT1, HANPABJICHHBIX HA MOJIb3y CBOEMY POJTHOMY FOPOJY HITH CETY, CTPaHE B I[EJIOM, OIIBIT
JEATETBHOTO BBIPAYKEHHS COOCTBEHHOM Ipa)TaHCKOW TIO3HIINY;

4.0TBIT IPUPOIOOXPAHHBIX JIEIT;

5.0TBIT pa3penieHns] BOSHUKAOMNX KOHPIUKTHBIX CUTYaIMi B IIKOJIE, J0Ma WJIH Ha YIUIIE;

6. OTIBIT CAMOCTOSTEIFHOTO TPUOOPETEHUS HOBBIX 3HAHUH, TPOBEACHUS HAYIHBIX HCCIIEIOBAHNH,
OTIBIT TPOEKTHOM JIEATEILHOCTH,

7. OTIBIT U3yYECHHS, 3aIIUTHI 1 BOCCTAHOBJICHUS KYJIbTYPHOTO HACIEIHS YEIOBEUECTBA, OITBIT
CO3/1aHUs COOCTBEHHBIX IPOM3BEICHUH KYIIBTYPHI, OIBIT TBOPYECKOTO CAMOBBIPAKECHHUS;

8. OMBIT BeIeHUs 3/I0pOBOrO 00pa3a KU3HU U 3a00THI O 3J0POBbE IPYTUX JIFOJIEH;

9. OTIBIT OKa3aHMsI MOMOIIN OKPYKAFOIINM, 3200THI O MaJIBIIIAX MIIH MOKUIIBIX JIFOJISX,
BOJIOHTEPCKHUH OTIBIT;

10. omBIT CaMOTIO3HAHUS ¥ CAMOAHAJIN3a, OTIBIT COIIMATBHO MPHUEMIIEMOTO CAMOBBIPKEHHSI
caMmopeasi3alyy.

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

* Xumus, 10 xnace/ I'abpuensu O.C., OO1mecTBO ¢ OrpaHUYCHHOM
oTBeTCTBEHHOCTHIO «/IPODA»; Akimonepnoe obmiectBo «M3narenscTBo
«IIpocsenieHue»

* Xumus, 11 xnacce/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Beemute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus MeToanueckoe mocooue — 6a30BbIld yPOBEHb -
M.: Ipoca 2022 ron.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a/la4yax, ynopaxxHeHusx. 11 kmace» —
M.: Ipoda, 2023 ronx.

3. O.C.I'abpuensu, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHsie u
MpOBepOUHbIe pabOThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonmpHas kHUTa J11s
yuurensi». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 xnacc: HactonpHas kHUTa 118
yuurensi». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.T'abpuemnsn, [1.B.Pemetos, 1.I.OctpoymoBa «3aiaduu Mo XMMHUU U CIIOCOOBI UX PEILICHUS -
M.: «Ipodan, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kinacc noypounsie miansl no yuebuuky O.C.I'abpuensHa,
I".I".JIsicoBoi» - Bonrorpan» Yuurens 2018rogn.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectol o xumuu 11 kaacey», - M.: Dx3amen, 2019r.
9.9. O.C.T'abpuensn, N.I.octpoymMoB «XHMHUYECKHI SKCIIEpUMEHT B 1koste 11 kmacey; - M.:
Hpoda. —2019 ron.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Benute _ Beenutenanusiehttp://www.chemnet.ru I'azeta « Xumus» u caiit st yunrens «5 uny
Ha YPOK XUMUI»

http://him.1september.ru Eaunas xomtekuus L{IOP: [IpenmeTHas KoeKimst « XUMHUsD)
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HAay4YHBIC IKCTIEPUMEHTBI: XUMHUSL.
Komnekuust Poccuiickoro o0mieo0pazoBarenbHOTO opraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anmuk6epoBoii

http://www alhimik.ru Beepoccuiickast onuMIiaa NKOJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranudeckas XuMusi: SJI€KTPOHHBIA YUeOHUK ISl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMUMHH: 3JIEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITBINH KOJUTEIK: XUMHUS

http://www.chemistry.ru JluctaHiinonHasi OJIMMIHA/IA IO XUMHH: TEJIEKOMMYHUKAITHOHHBIN
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