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Pabouass mporpamma ydeOHOTO TpenMera «XHMHS» TIOArOTOBIICHA HAa OCHOBE CIIEYIOIIMX
HOPMAaTHBHO - MPABOBHIX JIOKYMEHTOB:

J @enepanpHoro 3akoHa ot 29.12.2012 N 273-®3 (pen. ot 17.02.2023) "O6 obpa3oBanuu B
Poccuiickoit @enepanuu" (¢ U3M. U J011., BCTYI. B cuiy ¢ 28.02.2023);

. @enepanpbHoro 3akoHa oT 24 ceHtsa0ps 2022 r. Ne 371-®3 «O BHeceHMM U3MEHEHUH B
®denepanpHblil 3ak0H «O06 o0pa3zoBanun B Poccuiickoit denepanuny;
J OenepanpHoro  3akoHa ot 27.07.06 Ne 149-®3 "OO6 wundopmanuu, MHGOPMALIUOHHBIX

TEXHOJIOTUAX U 0 3amuTe nHpopmannu", denepanbHomy 3akoHy 0T 27.07.06 Ne 152-®3 "O nepcoHaIbHbBIX
naHHeiX", @enepampbHoMy 3akoHY OT 29.12.10 No 436-®3 "O 3amure nereid oT uHPOpMAaIUH,
MPUYUHSIONIEH BpeJ] MX 3/I0POBBIO U Pa3BUTHIO";

. [Ipukaza Munnpocsenienuss Poccun ot 08.11.2022 Ne 955 «O BHeceHMM H3MEHEHHMH B
HEKOTOpble MpHKa3bl MuHuctepcTBa oOpasoBaHus W Hayku Poccuiickoit @enepaunu u MunucrepcTsa
npocBerieHus: Poccuiickoit ®eneparnuu, kacarommuecss DI'OC obmero obOpa3zoBanus u 00pa3oBaHUA
oOyyaronuxcs C OrPaHUYEHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBbSI W YMCTBEHHOW  OTCTaJIOCTBIO
(MHTEJUIeKTYalbHBIMU HapYILICHUSIMH);

. [Ipukaza MunucrepctBa npocsemieHuss PO ot 05 gexabps 2022 Ne 1063 « O BHeceHuu
n3MeHeHuil B Ilopsaok opraHmzanuy U OCYIIECTBIEHHS] 00pa30BaTEIbHOM NEATENHHOCTH MO OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIpOrpaMMaM — 00pa30BaTebHBIM MPOrPaMMaM HAaudadbHOTO OOIIET0, OCHOBHOTO
obmero u cpegHero oOmiero oOpa3oBaHUs, YTBEPKIEHHBIN MPUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit peneparuu ot 221 mapra 20211, Ne 1152;

. CanlluH 1.2.3685-21 "I'urueHuueckue HOPMATUBBI W TpeOOBaHUA K OOECIECYCHHIO
O0e3omacHOCTH | (Wiau) OE3BpPEAHOCTH Ui YeloBeKa (HaKTOpOB Cpelbl OOWTaHHWS, YTBEPKICHHBIX
MMOCTAaHOBJICHUEM [ JITaBHOTO rOCyJapCTBEHHOTO caHUTapHOro Bpauda Poccuiickoit denepanmu ot 28.01.21
Ne 2;

. CII 2.4.3648-20 "CaHUTapHO-3MHJIEMHOJOTHYECKHE TPEOOBAaHUSA K OpraHu3aIusaIM
BOCIIUTAHUS M OOy4YeHHS, OTJbIXa U O3J0POBJICHUS JIETEH M MOJIOJICKH, YTBEPKICHHbIE TOCTAHOBICHHEM
I'maBHOTO rocygapctBeHHOTO canuTapHoro Bpaya Poccuiickoii @enepanuu ot 28.09.20 Ne 28;

. [Ipukaza MunucrepcTBa npocsemenus Poccutickoit @enepannu ot 30 ceHTsiops 2022 r. Neo
874 «O6 yrBepxkaenun Ilopsnka pa3paboTku U yTBepkA€HHUS  (eAepalbHBIX  OCHOBHBIX
oOmreo0pa3oBarenpHbIX MporpamMm» (3aperucTpupoBaHo B MuHucTepcTBe roctunuu  Poccuiickoit
Deneparun 02.11.2022, Ne 70809);

. [Ipukaza MunucrepctBa mnpocsemieHusi Poccuiickoit @enepauuun ot 18 mas 2023 1. Ne
371«006 yTBepxkaeHUH (enepanbHO 00pa30BaTeIbHON MPOrPaMMBbl CPEIHETO 00IIEr0 00pa30BaHUSY;
. [Ipukaza MunucrepctBa oOpazoBanust u Hayku P® ot 17 mas 2021 roma Ne 413 «O06

YTBEP)KJICHUN (ellepalbHOr0 TOCYJapCTBEHHOIO 00pa3oBaTeIbHOTO CTaHAapTa CpexHero ooOuiero
oOpazoBaHum» ( KBMEHEHUSIMH H TOTIOJTHEHUSIMH );

. [Ipukaza MunucrepcrBa npocpenienus Poccuiickoit @enepanun ot 12.08.2022 Ne 732 "O
BHECEHUHU M3MEHEHWH B (pelepanbHbIi TocyJapCcTBEHHBI 00pa3oBaTeNbHBINM CTaHAAPT CPEeIHEro oOIIero
oOpa3oBaHus, YTBEPKICHHBIN Mpuka3oM MuHucTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepanuu ot
17 mast 2012 1. Ne 413" (12.09.2022 Ne 70034);

. [Ipukaza MunucrepctBa mnpocsemenuss P® ot 02.08.2022 Ne 653 «O06 yTBepxkaeHUH
(dbenepanbHOTO TIEPEYHS AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JMOMYIIEHHBIX K HCIOJIb30BAHUIO TIPH

peann3aly UMEIOIINX FOCyJapCTBEHHYIO aKKpeIuTaluio oopasosarenbHeix nporpamm HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822);
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. [Ipukaza pemaprameHTta oO0pazoBaHHMs aaMUHHCTpauuu ropoaa Tromenu ot 20.01.2023r.
Ne81 «O pazpaboTke paboumx MporpaMM MO YYEeOHBIM TPEIMETaM B COOTBETCTBUU C OOHOBIEHHBIM
(benepanabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPEAHEr0 O0IIEro 00pa3oBaHU;

. [Tucema Munucrepcrsa npocsenieHust PO ot 17 Hos6ps 2022r. Ne03-1889 «O nanpasneHnn
uHpopmanun» (MHPOPMALMOHHO- Pa3bSICHUTENPHOE MHCHMO 00 OCHOBHBIX W3MEHEHHSX, BHECEHHBIX B
(benepanbHBI  TOCYNAapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CpeAHero oOmero oOpa3oBaHusA, U
OpraHu3anuu padboThl [0 €ro BBEICHUIO);

J [Iucema MunucteperBa mnpocseuieHuss PO ot 16.01.2023 Ne03-68 «O HampaBiieHUU
uHpopmanum» (MHPOpPMALIUS O BBEACHNH (eepatbHbIX OCHOBHBIX 00I1€00pa30BaTEIbHBIX MIPOrPaMM);
. [Iucema MunucrepctBa npocsemmenuss PO ot 13.01.2023r. Ne03-49 «O nHanpaBieHUU

METOIMYECKUX PEKOMEHIAIHI» OCBOSHHS MPOTPaMM HAdaJIbHOTO OOIIEro, OCHOBHOTO OOILIETO M CPEIHETO
o0Omiero oOpa3oBaHus);

. Yceraa MAOY COII Ne 69 ropona Tromenu B penaxiuu ot 01.02.2022 rona;

J VYyebnoro uiana MAOY COIL Ne69 ropona Tromenn Ha 2023-2024 y4ueOHBIi ro.

1. Ob6mas xapakTepucTuka y4e0HOro npeaMera «XumMHsa»

B cootBerctBuu ¢ konnentryanbHbiMH ToNIOkeHUSIMU PI'OC COO o0 Ha3HaueHUU MPEIMETOB
6a3oBoro u yriayOia€HHOro ypoBHeHl B cucteme aud¢epeHIHpoBaHHOIO OOyueHUs Ha 3aBeplIaroliel
cryneHd mkoibl (10—11 kmaccel) y4eOHbI mpenmer «XUMHS» Ha YpOBHE YIIIYOJIEHHOTO H3Yy4eHHUS
HalpaBJieH Ha pean3a-IIuI0 TMPEEMCTBEHHOCTH C TMOCIEAYIONIUM JTAarlOM TIOJYYEeHUS] XUMHYECKOTO
00pa3zoBaHus B paMKax W3y4e-HUS CIIEIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX AUCITUIUIHH B By3axX
Y OpTraHu3aIusaX CpPeaHEro MPo(eCcCHOHABHOTO 00pa30BaHU.

B a10ii cBs13M n3ydeHue npeamera « XuMUs» OpUEHTUPOBAHO PEUMYIIIECTBEHHO Ha PACIINPEHUE
U yriyOoJieHHe TEOPEeTHUYECKON M MPAaKTHYECKOW MOJArOTOBKH OOYYaroIIMXCs, BHIOPABIIMX OMpPENEIEHHbII
npoduiib 00y4eHHs], B TOM YHCJIE C MEePCHEKTUBOM MOCIEAYIOMEro NOJydeHHs] XUMHUUECKOr0 00pa3oBaHUs
B CPEIHMX CHEIUATBHBIX U BBICIINX yU4eOHBIX opraHu3anusax. Hapsmay ¢ atuMm, B cBere TpedoBanuit ®I'OC
COO k maHupyeMbIM pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTebHON MPOTPaMMBbl CPEIHETO OOIIETo
o0Opa3oBaHUs M3y4YeHHE MpeaMeTa «XHMHS» OPHUEHTHPOBAHO TAK)KE Ha pPELICHHE 3a/1ad BOCIUTAHHS U
COLIMANIFHOTO pPa3BUTHS oOydaromuxcs, Ha (opMupoBaHHE y HHUX OOIIEMHTEIEKTYaJbHBIX YMEHUH,
YMEHHH paloHaIu3aluud y4eOHOTO Tpyda M OOOOIIEHHBIX CHOCOOOB JESTENbHOCTH, HMEIOIINX
MEeXAUCHUIITMHAPHBIN, HAANIPEAMETHBIN XapakTep.

XuUMHUS HAa YpOBHE YIIIYyOJIEHHOTO M3YY€HHUs 3aHHMAaeT Ba)KHOE MECTO B CHCTEME e€CTECTBEHHO-
HaydgHOro ooOpaszoBanus ydamuxcsi 10 - 11 kmaccoB. M3ydenwe mnpeamera, peaqn3yeMoe B YCIOBHUAX
muddepeHIUpOBaHHOTO, MPOPHIBHOTO OOyYeHHs, TPU3BAHO OOECIEUUTh O00MmEeo0pa3oBaTEIbHYIO |
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO JUIsl ajanTaldd MX K OBICTPO
MEHSIOIUMCSL YCIIOBUSAM >KM3HU B COLIMYME, a TaKkKe HJs MPOJOJDKEHHS OOydeHUss B OpraHu3alusx
npodeccuoHaIbHOT0 00pa30BaHUs, B KOTOPBHIX XUMUS SBISETCS OJHON U3 MPHUOPUTETHBIX AUCLUIIINH.

B nporpamme no xumuu Ha3HaueHue mpeamMera "XuMus'" mojydaet moapoOHy0 HHTEPIPETAIIIO
B COOTBETCTBUU ¢ ocHoBomnosaratomumu nosoxeHusiMu @I'OC COO o B3auMo0oOyCIOBIEHHOCTH LIETEH,
COJIep’KaHUs, pEe3ylbTaToB OOy4eHHs ¥ TpeOOBAaHUNM K YPOBHIO TMOATOTOBKH  BBITYCKHHUKOB.
CBHIETENIBCTBOM TOMY SIBJISIFOTCSI CIICAYIOIINE BHIMOIHIEMbIE IPOTPAMMOM 10 XUMUU (PYHKIIUHU:

- UHPOPMAIIMOHHO-METOAUYECKasi, peaan3alus KOTOpoil obecreunBaeT MOJyYeHUEe MPeICTaBICHUS
0 IIeNsAX, COJAEp)KAaHUM, OOIIel cTpaTeruu oOyueHHUs, BOCIUTAHUS M PAa3BUTHS OOYUaIOIINXCS CPEACTBAMHU
MpeaMeTa, H3y4aeMoro B paMKax KOHKPETHOTO Tpoduiis;

- OpraHu3alMOHHO-TUIAHUPYIOIIasi, KOTOpas MPeAyCMaTPUBAET ONpPEACIICHUE:

MPUHIINIIOB  CTPYKTYPUPOBAHMSI U  TOCIEIOBATEIBHOCTH HW3YUeHHUs y4eOHOro Marepuana,
KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEPUCTHK;

MOAXO0JIOB K (DOPMHUPOBAHHIO COJIEPKATEIHHOW OCHOBBI KOHTPOJISI M OIICHKH 00pa3oBaTeNIbHBIX
JNOCTIIKEHH O0Oydarolmuxcss B paMKaX HWTOTOBOW aTTecTaiiud B (opMe eAMHOTO TOCYAapCTBEHHOTO
JK3aMeHa M0 XUMHH.

[IporpamMma ajist yriryOoJIeHHOTO U3yYSHHS] XUMUU:



ycmanasnueaem WHBAPHAHTHOE MPEIMETHOE COJIepKaHue, 00s3aTelnbHOe IS M3YUeHHUsI B paMKax
OTIENBHBIX TpouieH, npedycmampusaem pacupeaeieHue W CTPYKTYpUPOBAaHUE €ro IO KJiaccam,
OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3/ieniaM Kypea;

Oaem TIpUMEPHOE pacrpeseieHne y4eOHOro BpeMEHHU, PEKOMEHIYEMOTO ISl U3y4eHUsI OTIACIbHBIX
TeM; npediazaem TPUMEPHYIO MOCIEIOBATEIBHOCTh M3YyYCHHS Y4eOHOTO Marepuana C y4eToM JIOTUKU
IIOCTPOEHUSI ~ Kypca, BHYTPUIIPEAMETHBIX UM  MEXIPEAMETHBIX  CBS3€H; Odaem  Memoouyeckyro
unmepnpemayuro 1eJeN U 3a7a4 U3y4eHUs NMpeaMeTa Ha YrilyOJE€HHOM YPOBHE C YYETOM COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CPEIHETO 00IIero 00pa3oBaHus, COACPIKATEIBHON XapaKTePUCTHKH TUIAHUPYEMBIX
pe3yJlbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTelnbHON MPOrpaMMbl CpeAHEro o0mero o0pa3oBaHuUs
(JINYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHBIX), a TAaKXKE C YYETOM OCHOBHBIX BHJOB Y4eOHO-
[I03HABATENbHBIX JEMCTBUI 00y4aroIerocs o 0CBOEHUIO COJIEpKaHus IpeaMeTa.

[lo Bcem mo3uuusM B MporpaMMe MO XUMHUH NPEAYCMOTpPEHA MPEEMCTBEHHOCTh ¢ OOy4yeHUEM
XUMHH Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUS.

CocTaBislolIMMU  TIpEAMETA «XUMHSD» Ha YpOBHE YIIIYOJIIEHHOTO W3YYEHHUS SIBISIIOTCS
yriyonéHubie Kypebl — «Oprannueckas xuMusi» U «O011as u Heopranuueckast xumusi». [Ipu onpeneneHnu
MOAXO0JI0OB K OTOOPY M CTPYKTYpPHON OpraHu3alliy COJEpXaHUs 3TUX KypcOB B IPOTrpamMMe 3a OCHOBY
npuHATH noJioxkeHust GI'OC COO o paznuuusix 6a30BOT0 1 yriayOiaEHHOTO YPOBHEN W3YUEHUS MPEIMETa.

OcHoBy cojepxaHus KypcoB «OpraHudeckas xumus» U «OOImas u HEOpraHudeckass XUMUsD)
COCTaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3yuU€HUS
npeaMera. JTa CHCTEMa 3HAHUU MOJIydaeT ONPENeNIEHHOE TEOpPEeTHUECKOe OTOJHEHHE, I03BOJISIOIIEe
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIINI 00bEM (PaKkTOIOrHUYecKoro Marepuana. Tak, Ha yriyOia€éHHOM
YpOBHE H3yuYeHHUsl NIpeaMmeTa obecreueHa BO3MOXKHOCTb 3HAYUTENIHOTO YBENIMUYeHUs o0bEMa 3HaHHUM O
XUMHMUYECKHUX DJEMEHTaX M CBOMCTBAX HUX COEJAMHEHWH Ha OCHOBE paCIIUpPEHUs U YriyOjieHus
MIPE/ICTaBICHU O CTPOCHHUM BEUIECTBA, XMMMUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IMPOTEKaHHs peakiui,
paccMaTpuBaeMbIX C TOUKU 3PEHHS] XUMUYECKOM KNHETUKU U TEPMOJAUHAMUKH.

N3yuenne Ilepumoanueckoro 3axkoHa u Ilepmoauyeckoil CUCTEMBI XHUMHUYECKUX DSJIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IMPEACTABICHUSX O CTPOECHUHM aToMa. XHUMHYECKas
CBSI3b OOBSCHSETCS C TOYKU 3PEHUS HSHEPreTUYECKUX M3MEHEHUU mpu e€ oOpa3oBaHMM U pa3pylICHUHU, a
TaKkKe€ C TOYKM 3pEHUs MexXaHu3MoB e€ oOpa3oBaHus. V3yueHue THNOB peakiuil IOMOJHSAETCS
(dbopMHUpOBaHHEM TPEACTABICHUN 00 >SJIEKTPOXMMHUYECKUX IMpolLeccaXx M HIIEKTPOJU3e pacIiulaBOB H
PacTBOPOB BEIIECTB.

B kypce opranmyeckoil XMMHM IMpPH PACCMOTPEHHH PEAKIMOHHON CIOCOOHOCTU COEIMHEHUN
yaensiercsi ocoboe BHUMaHUE BOIpocaM 00 AJIEKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIMSHHUS aTOMOB B
MOJIEKYJIaX ¥ MeXaHU3Max peaKiuil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEP>KaHUE KYPCOB XUMUU YIIIyOJIEHHOTO YPOBHS U3Y4YECHUS
JUIS KJIACCOB OMpenes€HHOTO npoduiis (raaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapaKTep IOMOJHEHHH K
oOmieil cuctemMe MpeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXHBIE MpeAMEThl. Tak, Hampumep, B
COJIep’)KaHUU TpeaMeTa Ui KIACCOB XMMHKO-(pu3ndeckoro mpoduis Oolibllioe 3HaYeHHE OyIyT HUMETh
3JIEMEHTHI y4eOHOro marepuana mno obmed xumuu. [Ipu M3ydyeHUM mpeaMmeTa B JaHHOM CIy4dae aKIIeHT
Oyner caenaH Ha OOIIHOCTh METOJOB MO3HAHHWSA, OOIIHOCTh 3aKOHOB M TEOPHIl B XUMHUU U B (PHU3UKE:
aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKyIsipHasi TeOpHUs B PU3UKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUH,
3aKOHBI TEPMOJIUHAMUKH, DIIEKTPOJIN3a, MPEJCTABICHUS O CTPOCHUU BEIIECTB U JIp.

B 10 Xe Bpems B coiepkaHHM TpeaMeTa A KJIacCOB XUMHUKO-OHOJOTHYECKOrO Mpoduiis
OoNbIIMI  ynenbHBIM Bec OyneT HMETh OpraHudeckas XuMus. B 3Tom ciydae mnpemocTaBisieTcs
BO3MOKHOCTh Il Oojiee OOCTOSITETBHOTO PACCMOTPEHMS XHUMMUYECKONW OpraHM3alud KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K NMPUMEPY, TaKUE CTPYKTYpHbIE KOMIIOHEHTHI, KaK
TUNUBI, OCIKH, YTTIEBObI, HYKICUHOBBIE KUCIOTHI U JIp.

IIpu 5TOM 3HAaHHA O COCTaBE W CBOMCTBAX INPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX
BEIIECTB CIY)KaT OCHOBOM JJISi M3y4eHMsI CYIIHOCTH INPOLIECCOB (POTOCUHTE3A, JIbIXaHUS, MUIIEBAPEHUS U
Ap.

B mane ¢opMupoBaHHs OCHOB HAy4HOI'O MHMPOBO33PEHMs, OCBOCHHUS OOIIEHAYYHBIX METOJOB
MO3HAHUS U OMNBITA MPAKTUYECKOTO NPUMEHEHHUS HAayYyHBIX 3HAHWI HU3ydeHue mpeaMera «XuUMHUsS» Ha
yriyOJ€HHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3AX C y4eOHBIMU IpeIMETaMHU, BXOJSAIIUMHU B
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cocTaB IpeaMeTHeIX oOnacrell «EctecTBeHHble Hayknm», «Maremarnueckue Hayku» U «l'ymaHUTapHbIE
HayKN».

1. Henun u3ydyenus yueOHOro npeaMera « XMMHD)

[Tpu u3ydenun yuebHOTO mpeamera « XUMHUS» Ha YIIIyOJEHHOM YpOBHE, TaK )K€ KaKk B OCHOBHOM
U cpeaHei mKose (Ha 6a30BOM YpOBHE), 3aJaueil MEepBOCTENICHHONW 3HAYMMOCTH SBJSIETCs (GOpPMUPOBAHHE
OCHOB HayKHd XMMHH KaK 0OJIaCTU COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUUECKOMN EATEIbHOCTH Yel0BEKa
1 OJJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. Perienue 3Toil 3a1aun Ha yriayO0J€HHOM YpPOBHE U3YUECHMUS
IpeaMeTa IperoaraeT peaan3alulo TaKuX LHelel, Kak:

— (QopmupoBaHUE TPEICTABICHUN: O MAaTEpPHAIbHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTSX U
[I03HABAEMOCTH SBJICHUHN NPUPOJbI; O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HayK M €€ BEIyllel posiu B
o0ecreueHny yCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEILIEHUH MPOOJIEM 3KOJOTHUYECKON, SJHEPTeTUIECKOM
U THIIEBOM 0e30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JJaHUM HOBBIX MaTEpUajoOB, HOBBIX HCTOYHHKOB
SHEpPruM, B OOECIEUEHUU paIMOHAJIBHOIO MIPHUPOJONOIb30BaHus, B (POPMHUPOBAHUM MHPOBO33PEHUS U
oOmieil KyiabTypbl 4eJOBEKa, a TAaKKe IKOJOTHUYECKHM OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3/10pPOBbIO U
MPUPOIHON Ccpelie;

— OCBOCHHME CHUCTEMBbl 3HaHMM, JIEKallMX B OCHOBE XMMMUYECKON COCTaBJISIONIEH €CTEeCTBEHHO-
HayyHOM KapTuUHBI MHUpa: (yHIAMEHTAIbHBIX TOHATUH, 3aKOHOB M TEOpUH XHUMHH, COBPEMEHHBIX
MPE/ICTAaBJICHU O CTPOEHHMHU BEIIeCTBA Ha pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYISIPHOM,

0 TEPMOJUHAMHYECKHX M KUHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMHUYECKHX PEaKIHi, O
XMMHYECKOM pPaBHOBECHH, pacTBOpax M JUCHEPCHBIX cucTteMax, 00 OOMMX HAay4yHbIX HIPHUHIIMIIAX
XMUMHUYECKOTO MTPOU3BO/ICTBA;

— (dopmupoBaHre y OOydYarOIIMXCSA OCO3HAHHOTO IOHUMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUM U1 0OBSCHEHUS KIIIOUEBBIX UAEH U MPOoOJieM COBPEMEHHOM XUMHHU; AJsl 0ObICHEHUS
Y MIPOTHO3UPOBAHUS SBJICHU, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOIY; IPaMOTHOTO pEIIeHHUs MPoOiIeM,
CBSI3aHHBIX C XMMHEH; MPOTHO3UPOBAHMS, aHAIM3a M OLEHKHU C MO3ULUNA SKOJIOTHYECKOl 0e30MacHOCTH
MOCJICJACTBUN OBITOBOW W TIPOM3BOACTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBSI3aHHOW C XHUMHYECKUM
MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MEepepadOTKON BEIECTB;

— yrayOseHue NnpeAcTaBiIeHU 0 HayYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX AJIs MPHOOpEeTeHus
YMEHHI OpPUEHTHPOBATHCA B MHUpPE BEUIECTB U OOBSCHEHUS XUMHYECKHUX SIBICHHUM, UMEIOIINX MECTO B
MPHUPOJIC, B MPAKTHUUECKOM IEATEIHHOCTH U MOBCEAHEBHON KHU3HU.

B nnane peanuzanyu nepBoodYepeHbIX BOCIUTATENBHBIX U Pa3BUBAIONINX (QYHKIUI 11€IIOCTHOMN
CUCTEMbI CpelHero o0mero oOpa3oBaHMsI IPU M3YyYEHHH MpeaMmeTa «XHUMHsS» Ha YriyOJaEHHOM YPOBHE
0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe LT U 3a/1a4H, KaK:

— BOCHHUTaHUE YOEXKIEHHOCTH B II03HABAEMOCTU SBJICHUU MPUPOIbI, YBAKEHUS K IPOLECCY
TBOpUECTBA B OO0JACTH TEOPETUYECKHX U MPHUKIAJHBIX HWCCIEIOBAaHUN B XUMHH, (POPMUPOBaAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

— pa3BUTHE MOTHBALlMM K OOYYEHHI0 U TO3HAHUIO, CIOCOOHOCTEW K CaMOKOHTPOJNIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMSI 00II[€UeTIOBEUECKUX IIEHHOCTE;

— pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, HHTEIIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuaronuxcs, GOpMUPOBAHUE y HUX CO3HATEIILHOTO OTHOIICHUS K CaMO0Opa30BaHUIO U HEMPEPHIBHOMY
0o0pa30BaHUI0 KaK YCIIOBUIO YCHEIIHOM NpodeccHOHaNbHOM M OOLIECTBEHHOM  JIeATEIbHOCTH;
OTBETCTBEHHOT'0 OTHOILIEHUS K CBOEMY 3/10pPOBbIO M MOTPEOHOCTHU B 30POBOM 00pa3e KHU3HH;

— (opmupoBaHuEe YMEHHH M HABBIKOB Pa3yMHOI'O MPUPOAONOIb30BAHUS, PA3BUTHE HKOJIOTHUECKOM
KYJIBTYpBl, IPUOOPETEHHE OIBITA OOIECTBEHHO-TI0JIE3HOM IKOJIOTHYECKOH NesITeIbHOCTH.

2. Mecto y4eOHOro npeamera «XMMusi» B Y4eOHOM ILIaHe

VYuebHbIil nmpeamer «XuMus» YriayOol€HHOTO YPOBHS M3y4EeHHUS BXOJUT B COCTaB MPEAMETHOM
obOmactn «EctecTBeHHble Haykn». Ero wn3yueHue NOpeayCMOTPEHO B KiaccaxX €CTECTBEHHO-HAyYHOTO



npo¢pwuid. M3ydeHue NaHHOTO NpenMeTa MpeayCMOTPEeHO B 00bEMe yueOHO# Harpy3ku He MeHee 3 4 B
umezgento B 10 u 11 xnaccax coorBercTBeHHO (110 102 4 B TON).
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IlnanupyeMble pe3yJbTaThl 0CBOECHHS Y4eOHOT0 MpeaMeTa « XUHMHD):
®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K PE3y/IbTaTaM OCBOCHHUS OOYYAIOIUMUCS MPOrPaMM
cpeaHero oOmiero oO6pa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM M MpeaAMeTHbIM. Hay4yHo-MeToquueckoi
OCHOBOH yIs1 pa3pabOTKU MJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IMPOTPaMM CpPEeIHETo 00Iero oopa3oBaHus
ABJISICTCA CHCTCMHO-I[GSITGHBHOCTHBIﬁ moaxod.

JIMYHOCTHBIE  PE3VIJIBTATHI

B cooTBeTcTBHM € CHCTEMHO-EATEILHOCTHBIM MTOJX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB
OCBOCHHUS TMpenMera «XHMHsS» Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs BBIICICHBI CICIYIOIINC
COCTaBIISIIOLIUE: OCO3HAHUe OO0YYaroIIMMMCS POCCHUMCKOM TIpakJaHCKOM HIEHTUYHOCTHU; 20MOBHOCMb K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEACIIECHUIO; Haluyue Momusayuu K 00y4eHuI0; 20mosHOCmb
u cnocobnocms OOYYaIOMIMXCS PYKOBOJACTBOBATHCS MPUHATHIMUA B OOIIECTBE MpaBUIAMM U HOPMaMH
MOBEICHUS; Haluyue MPABOCO3HAHUS, SKOJOTHUECKON KYNbTYpPbI; CHOCOOHOCMb CTaBUTh LEIH U CTPOUTH
KU3HEHHBbIC  TJIaHbl.  JIMYHOCTHBIE  pe3yibTaThl  OCBOGHUSI  MpeaMeTa  «XHUMHS»  OTPaKarOT
cghopmuposanHocms ONbITA T03HABATEIBLHON M MPAKTUYECKOHN NEATENbHOCTH OOy4aromMXxcsi B Ipoliecce
peann3zanuy 00pa3oBaTENbHON 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1. I'paxmaHCcKOro BOCIMTAHUSA:

— OCO3HaHMS 00YJaIOIUMHUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEHN, YBOKCHHS K 3aKOHY
Y TIPaBOTIOPSJIKY;

— TPEJICTABIICHUS O COIMAIBHBIX HOPMaXx M MPaBUJIaX MEXJIMYHOCTHBIX OTHOIIIEHUN B KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAEATENBHOCTH MPH CO3JaHUU Y4EOHBIX MPOEKTOB,
perieHnr yu4eOHbIX U TT03HABATENIbHBIX 337124, BHITTOJTHCHHH XUMHUECKHX YKCIIEPUMEHTOB;

— CMOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI IPYruX MpH
aHaJIM3€e pa3JINYHbIX BUJOB y4EOHOMU JesITeNbHOCTH;

2. IIaTprMOTH4€CKOT0 BOCIIUTAHUSA:

— LIEHHOCTHOTO OTHOIIIEHHUS K HCTOPUYECKOMY U HayYHOMY HacJIeUI0 OTEUECTBEHHOU XUMHH;

— YB@XEHHUS K MpPOLIecCy TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUIOKEHUS] XUMHH,
OCO3HAHHS TOTO, 4YTO JIaHHBIE HAYKH €CThb pe3yJdbTaT JIUTENbHbIX HaOMIOACHUHN, KPOMOTIUBBIX
AKCMEPUMEHTAIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHUKOB;

— HMHTEpeca M MO3HABATEJIbHBIX MOTHUBOB B IMOJIYYEHUU U MOCIEAYIOUIEM aHAIW3e HHPOPMAIUHU O
MePeIOBBIX JOCTIXKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3. JIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

— HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO MTOBEACHHUS,

— CIHOCOOHOCTH OIICHMBATh CUTYallMU, CBSI3aHHbIE C XMMHUYECKHMHU SBJICHUSIMU, U TMPUHUMATh
OCO3HAHHBIE pPEIIeHUs, OPUECHTUPYSACh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

— TOTOBHOCTM OIIEHHBaTh CBOE TMIOBEJCHHE M IMIOCTYIKM CBOMX TOBAapHUINEH C MO3UIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4. ®opMHUPOBAHUS KYJIbTYPHI 310pPOBbSI:

— TIOHMMaHusl UEHHOCTEeH 3J0poBOro M Oe3omacHOro oOpa3a KHU3HU; HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

— coOmoIeHus mpaBui 0e30MmacHOro 0OpallleHus C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM KU3HU, B
TPYIOBOM NEeSATENBHOCTH;

— TIOHMMAaHUs [IEHHOCTH MPaBWJ UHAWBHIYaTbHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B
CUTYaLMSIX, YIPOXKAIOIIUX 3J0POBBI0 U >KU3HH JIIOJIEH; OCO3HAHUs IOCJIEACTBUN W HENPUATUS BPEIHBIX
MpHUBBIUEK (YHOTPEOIECHUS AIKOTOJIsl, HAPKOTHUKOB, KypEeHHsI);

5. TpyaoBoro BocnuraHus:

—  KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIENOBATENbCKONH  JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX NEATEILHOCTH;

— YCTaHOBKHM Ha aKTUBHOE Y4acTHE B PEUICHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HANpPaBIE€HHOCTH
(B pamMKax CBOEro KJjacca, IIKOJIbl);

— WHTepeca K MPaKTHYECKOMY M3Yy4eHHIO Mpodeccuil pa3lTuyHOrO poja, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;



— YBaXXEHHUs K TPYAY, JIOJIM TPyJa U pe3ylbTaTaM TPYIOBOU JEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAIBHONW TPACKTOPUHU OOpa3oBaHwWs, Oymymiei
HpO(beCCI/II/I H plajm3anuu COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C y’-IéTOM JIMYHOCTHBIX HWHTCPCCOB,
CIOCcOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEeOHOCTEH 00I11eCTBa;

6. JKx010rMYeCcKOro BOCIIUTAHUS:

— DKOJIOTMUYECKH 11€J1IECO00pa3HOr0 OTHOLIEHUS K MPUPOIE KaK UCTOYHHUKY CYHIECTBOBAHUS KU3HU
Ha 3emie;

— TIOHHMMAaHHUs TIJI00AJHOTO XapakTepa 3KOJOTUYECKUX MpoOIeM, BIMSHHUS HKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLMATILHOW CPEIbI;

— OCO3HAaHUS HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTHMKEHUM XHMMHUU ISl PElIEHUs BOIPOCOB
PalOHaIBLHOTO IPUPOAOIIOIB30BaAHUS;

— AKTHBHOTO HEINPUATHS JEUCTBUM, IPUHOCSIINX BpPEJ OKPYKAIOIIEH NPUPOIHON cpene, yMEHUs
MIPOTrHO3UPOBATh HEOJArONMpPUITHBIE HKOJOTUYECKHE TIOCIEACTBUS TPEANPUHUMAEMBIX JIEHCTBUH U
MPEeA0TBPAIATh UX;

— HaJIM4yus Ppa3BUTOTO DSKOJOTMYECKOTO MBILIUICHHS, 3KOJIOTMYECKOM KYyIbTYphl, OIBITA
NEeSITEIbHOCTH AKOJIOTMYECKON HaIlpaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATbCSI MMU B I03HABATENbHOM,
KOMMYHUKATUBHOW M COLIMATILHOMN MPAKTHUKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTHBOCTOATH HUJICOJIOTHH
xemohoouu;

7. LleHHOCTH HAYYHOI'O MO3HAHUSA:

— MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOLIECTBEHHOM
MPaKTHUKU;

— TIOHUMaHUA CHenuUKd XUMUM KakK HayKd, OCO3HaHWs €€ poiu B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU LIEJIOCTHOTO MPEACTAaBICHUS 00 OKPYKaIOIEM MUpPE KakK O
€IMHCTBE NPUPOJBI W YEJIOBEKa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpolseM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

— YOeXIEHHOCTH B 0COO0OM 3HAUYMMOCTH XUMHUHU JJIs COBPEMEHHOM NMBWIM3alLMU: B €€
T'YMaHUCTHYECKON HANpPaBJICHHOCTA W BAXKHOW POJM B CO3JIaHUM HOBOUM 0a3bl MaTepHAIbHON KYJIBTYPHI, B
pelIeHUH TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEIOBEYECTBA — CHIPHEBOW, HHEPreTHUYECKO,
MUIIEBOM M HKOJIOTMYECKOl 0€30MacHOCTH, B PAa3BUTHHU MEIWLIMHBI, 0OECIeYeHUH YCIOBUM YCIEIIHOTO
TpyJa U SKOJOTH4YeCKH KOM(OPTHOM KM3HH KaXKIOTO YieHa 00IecTBa;

— €CTE€CTBEHHO-HAYYHOW IT'PaMOTHOCTH: IIOHUMAHHUS CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU HCHOJIb30BaTh MOJydaeMble 3HAHMS JJISl aHadu3a U OOBSCHEHUS
SIBJICHUN OKPY)KAIOIIEr0 MHpa M MPOUCXOIAMIMX B HEM H3MEHEHH; yMEHHs JenaTb 00OCHOBaHHbBIE
3aKJIIOUEHUSI HA OCHOBE HAay4yHBIX (PAKTOB M HMEIOUIUXCSA JAHHBIX C LEJIbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

— CIIOCOOHOCTH CaMOCTOATEIbHO HCIOJb30BaTh XMMHYECKHE 3HAHUA JJIS PElIeHHs] MpolsieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

— MHTEpeca K MO3HAHUI0, UCCIIEI0BATENbCKOM EATEIbHOCTH;

— TOTOBHOCTHU U CIOCOOHOCTH K HEPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH M0 XUMHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMH;

— HMHTEpeca K 0COOEHHOCTSM TPy/a B pa3iNuHbIX cepax mpodhecCHOHATBHON AesITENbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbie pe3yIbTaThl OCBOCHHS YU4EOHOTO TpeaMera «XHUMHUsS») Ha YPOBHE CPEIHETO
o011ero 0Opa3oBaHUsI 8KIOUAION.

- 3HauMMble Ui (OPMHPOBAHUS MHPOBO33PCHHS OOYYAIONMIUXCS  MEKIUCIUTUIMHAPHBIC
(MeXnpeMeTHbIC) OOIICHAYYHBIC TOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHON KapTUHBI MHpa H
crienu(UKy METOJIOB TO3HAHUSI, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (MaTepwus, BEIIECTBO, YHEPIHS,
SIBIICHHWE, MpPOIECC, CUCTeMa, HAayuHbIM (PAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHue, HAOJI0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIp.);



- yHUBEpCaJbHbIE YydeOHbIE JAEHCTBHs (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PEryJsTUBHBIE),
obecrnieunBaromue (HopMUpOBaHHE (PYHKIMOHAIBHOW T'PAMOTHOCTH W COLMAIBHOM KOMIIETCHLIUU
oOyJaromuxcs;  CIIOCOOHOCTh ~ OOyYaroIIUMXCS — MCIIOJB30BaTh  OCBOCHHBIE — MEXAUCHUILUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWA WU YHHUBEPCAJbHBbIC y4eOHBbIE ACHCTBHS B IO3HABATEIBHOM M COIMAIBLHOU
MIPAKTHUKE.

MeranpeqMeTHble  pe3yiabTaTbl  OTPAKAIOT — OBJIAJCHHE  YHUBEPCAIbHBIMH  y4eOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSIMHU.

Ognadenue ynugepcanbHolMu y4ueOHbIMU NOZHAGAM ENIbHBIMU 0CHUC EUAMU:

1. Ba3oBbIMU JIOTrHYeCKMMH Jeii CTBUSIMH

—  €aMOCTOSITETIbHO  (OPMYJIMPOBATH M  AKTYaIM3HpPOBATh IMpPOOJEMy, paccMarpuBath &
BCECTOPOHHE; ONpEACNATh LEIH JCSITeIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUU HX JOCTIKCHHS,
COOTHOCHTD PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

— HCIIOJIb30BATh MPH OCBOCHUHW 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIIETSTh XapaKTepHBIC
MPU3HAKH TIOHATHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIWE ITOHSTHS IS
00BsICHEHUS OTAENbHBIX ()AaKTOB U SBJICHMUIA;

— BBIOMPATh OCHOBAHUS M KPUTEPHUH TSl KIIacCU(UKAINH BEIIECTB M XUMHUYECKIX PEaKIHii;

— yCTaHaBIIMBATh MPHYNHHO-CIICJICTBEHHBIE CBSI3M MEX/ITy N3y4aeMBbIMU SIBICHUSMH,

— CTPOMTH JIOTHYECKUE PACCYKIEHHs (MHIYKTUBHBIC, JCAYKTHBHBIC, N0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH H TIPOTUBOPEYHS B PAaCCMATPUBAEMBIX SIBJICHUAX, (QOPMYIHUPOBATH BBIBOABI U
3aKITIOYCHUS;

— MPUMEHATH B TPOIIECCE TIO3HAHUS UCTIOIb3yeMbIe B XUMUU CUMBOJIMUECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBhIBATh MOJECTHHBIE TPEJICTABICHUS — XWMHUYECKUH 3HaK (CHMBOJI) DIIEMEHTa, XUMHUYECKas
bopmyna, ypaBHEHHE XUMHUYECKOW peaKIui — TPU PEIICHUH yIeOHBIX MO3HABATEIBHBIX M MPAKTHIECKAX
3aad, TPUMEHITh HA3BaHHBIE MOJICNBHBIC TPEICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKLUH;

2. bazoBbIMH HCC/I€10BaTeIbCKUMH AeHCTBUAMH

— BJIQJIeTh OCHOBaMH METOJIOB HayYHOT'O MIO3HAHMs BEIIECTB U XUMUUECKUX PEAKLIUH;

— (GopMyaHpoBaTh LEIN U 33a4H UCCIIEOBAHUS, UCIIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSITEILHO
c(popMyJINpPOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJ1s1 (POPMHUPOBAHUS THIIOTE3bI
10 MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKACHUM;

— BJAJeTb HaBbIKAMM CaMOCTOSATENILHOTO IUIAHUPOBAaHMS U IPOBEICHUS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBaTh YMEHHUS HAOMIOAAaTh 3a XOJOM IIpOIecca, CaMOCTOSITENIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GOopMYyIUpPOBaTh OOOOLICHHUS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pe3yabTaTOB UCCIIEOBAHUSA, COCTABIATh 0O0OCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

— npuoOpeTaTh ONBIT YYEHUYECKON MCCIIENOBATEICKON U MPOEKTHOW JAEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOJOB pEIIEHUs MPAKTUYECKUX 3ajad,
IIPUMEHEHHIO Pa3InYHbIX METOA0B MO3HAHMS;

3. [Ipuémammu padoTsl ¢ MHpOpMan e

— OPHEHTUPOBATbCS B PA3IMUYHBIX HMCTOYHUKAX HH(pOpManMu (HAy4HO-IOIMYJspHAs JUTepaTrypa
XHMUYECKOTO COJEp)KaHMs, CIpaBOUYHbIE MMOCOOUs, pecypchl VMHTepHeTa), aHaIM3UpoBaTh MH(YOPMAIUIO
pasUyHBIX BUAOB U (OpM MpeAcTaBIEHUs, KPUTUYECKM OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

— (hopMynupoBaTh 3aMpPOChkl U MPUMEHAThH PA3IMUHbIE METObI IPU OUCKE U 0TOOpE HH(pOpMaLuy,
HE00X0AMMOM 7151 BBINIOJHEHUS y4eOHBIX 3a/1au ONPeIeIEHHOTO TUIIA;

— TnpuoOpeTaTh OMNBIT MCIOJB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY NpeAcTaBiIeHUs HHGOPMAIMH (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKHU U T. I1.);

— HCIOJIb30BaTh HAay4YHBIN S3bIK B KauecTBE CPe/CTBa MpU padoTe ¢ XMMHUYECKON MHpopMmanueil:
NPUMEHATh MEXIpeaAMeTHble ((u3nyeckue W MaTeMaTU4YecKHe) 3HAaKh U CHUMBOJIBL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

— UCIMOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

Ognaoenue ynueepcanbHblMu KOMMYHUKAMUGHHIMU 0CUCINGUAMIU:
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— 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCY)XJaeMOW TeMbl B XOJ€ AUAIOra W/WIM JUCKYCCHH,
BBICKa3bIBaTh HJEH, (POPMYIHpPOBATH CBOM MPEIOKEHUS OTHOCHUTENBHO BBIMOJHEHHS IPEIUIOKEHHON
3ajauy;

— BBICTYHNATh C IpPE3€HTAlUUEl pe3yiIbTaTOB IIO3HABATENBHOM JESITEIBbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUN XUMUYECKOIO SKCIIEPUMEHTA,

IPAaKTHUECKOH paboThl 10 HMCCIEAOBAHHUIO CBOICTB M3y4aeMBIX BEILECTB, pealu3alud ydeOHOTO
MIPOEKTa, U (GOPMYIUPOBATH BBIBOJBI MO PE3Y/bTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM COIIACOBAHUS
MO3ULUHI B X0/1€ 00CYKIEHHUS 1 0OMEHa MHEHHUSMHU.

Ognadenue yHugepcanbHolMu pezyiamueHbIMU OCUCHBUAMU:

— CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIATh CBOKO IIO3HABATENBHYIO JEATENBHOCTD,
ompenenss e€ 1eNu U 3a]1a4i, KOHTPOJIMPOBATh M 10 Mepe HE0OX0AUMOCTH KOPPEKTUPOBATH MpeIIaraeMbli
QITOPUTM JICCTBUN IpPU BBHINOJHEHMM Y4YEOHBIX M HCCJIEIOBATENIbCKUX 3a/ay, BbIOMpaTh Hauboisee
3¢ GeKTUBHBIA COCO0 MX pelIeHUs ¢ YYETOM MOJIYYEHHsS HOBBIX 3HAHHWW O BEIECTBAX M XMMHUYECKUX
peaxkuusx;

— OCYILECTBIISATh CAMOKOHTPOJIb JEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

[NPEJAMETHBIE PE3VJIbTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHus nporpaMMmbl COO mo XuMuu Ha yriayOn€HHOM YpOBHE
BKJIIOUAIOT: cHenuduyeckue g ydyeOHOro mnpenmera «XUMHUS» HaydHble 3HAHMS, YMEHHUS U CIIOCOOBI
NeMCTBUI MO0 OCBOEHHIO, HHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BU/IbI IEATEIHHOCTH 0 MOJIYYEHHUIO
HOBOTO 3HAaHUS W TNPUMEHEHUIO0 3HAHMM B PAa3IMYHBIX Y4E€OHBIX CUTYyallUsX, a TaKKe B pPeaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHEN. B mporpamme npenMeTHble pe3yabTaThl MPEACTABIEHBI I10
roJiaM U3y4eHHUsl.

10 KJTACC
[IpenMeTHbIe pe3yabTaThl OCBOEHHUA Kypca «OpraHudeckas XUMUsD OTpaxaroT:

1) cpopmuposannocms npeocmasnenuii: 0 MeCTe ¥ 3HAYCHUU OPraHUYECKOW XMMUU B CHCTEME
€CTECTBEHHBIX HaYK U €€ pOoJM B 00€CIIEYeHUH YCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA: B PEIICHUH MPOOIeM
9KOJIOTHYECKOM, SHEPreTHUeCKOM M NUILEeBON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JAaHUM HOBBIX
MaTepHUagoB, HOBBIX MCTOYHHUKOB DJHEPIrUH, B OO0ECIEYEHHH PALMOHAIBHOTO MPUPOJIONOJIb30BAHUS, B
(dbopMHUpPOBaHUM MHUPOBO33PEHUS U OOIIEH KyIbTyphl YeNOBEKa, a TaKKe SKOJOTM4eCKH OO0OCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOIL cpere;

2) radenue CUCTEMON XUMHUYCCKUAX 3HAHHUN, KOTOPasi BKIIIOYAET:

OCHOBOIOJIAralolIue MOHITHS — XUMHUYECKUN SJIEMEHT, aToM, SIIPO M 3JIEKTpPOHHAas 00010YKa
aroma, S-, p-, d-aToMHbIe OpOUTAIIH, OCHOBHOE U BO30Y)KAEHHOE COCTOSIHUSI aTOMa, THOPUM3AIIUS AaTOMHBIX
opOuTanel, UOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIILHOCTb, CTENEHb OKHCIICHUS, XUMHYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (YHKIUOHATbHAS TPYIIa, pPaIiKal,
CTpYKTypHBbIE (opMynbl  (pa3BEPHYTHIE, COKpalIEHHBIC, CKEJIETHBIE), H30MEpHUSl CTPYKTypHas H
MPOCTPAHCTBEHHAs (FEOMETPUYECKast, Onmuyeckas), W30MEpbl, TOMOJOTHYECKUNA psAll, TOMOJIOTH,
yIJIAEBOAOPOAbI, KHUCIOPOJ- W a30TCOJEpKallhe OpPraHUYeCKUe COCIWHEHUs, MOHOMEp, MOJIUMeEp,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYIISPHBbIE COEIMHEHUS; TEOPHH, 3aKOHBI (Tmepuoanyeckuit 3akoH /. U.
MenpeneeBa, Teopusi CTpOEHHsI OpraHuyeckux BemecTB A. M. BbyrnepoBa, 3akoH coXpaHEHHs] MaccChl
BEILIECTB, 3aKOH COXPAHEHUS W NPEBPAILCHUS SHEPTUM MPU XUMHUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS IPUUYMHHOCTH
U CHCTEMHOCTH XHMHYECKHUX SIBICHUH; TPENCTaBICHUS O MEXaHH3MaxX XUMHUYECKHX peakiui,
TEPMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U
TpyNI aTOMOB B MOJIEKylaX (MHAYKTHBHBIA W Me30MepHbI 3ddekTsl, opueHTantsl | u Il pona);
(bakToNOrMUecKrue CBEJICHUSI O CBOMCTBAX, COCTaBe, MOMYyYeHUH 1 0€30MacCHOM UCTOIb30BAaHUH BAKHEUIITNX
OpPraHMYECKUX BEIIEeCTB B OBITY U MPAKTHUUECKOUN NEATEIHHOCTH 4YeJOBEeKa, OOLIMX HAyYHBIX MPUHITUTIAX
XMMHYECKOTO MTPOU3BOJICTBA (HA PUMEpE MPOU3BOICTBA METaHOMA, TepepadoTK HeTH);

3) cpopmuposarnnocmv ymeHull: uis61AMb XapaKTepHbIE TPU3HAKKA TOHATHH, YCMAHABIUBAMb VX
B3aUMOCBSI3b, UCNOIb306aMb COOTBETCTBYIOINE OHATHS IIPH ONIMCAaHUH COCTaBa,
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CTPOEHHUS U CBOMCTB OPraHUYECKUX COCITUHEHUN;

4)  cihopmuposanHocmes ymeHUll: UCNOIB308aMb XUMHUYECKYI0 CUMBOJIMKY JUIS COCTaBIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (GOPMYT OPraHHMYECKUX
BEIIECTB; COCMAsIsiMb YPaBHEHUS XUMHUYECKUX PEAKIUHA M PACKPBIBATH MX CYLIIHOCTH: OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OaiaHca 3TUX PEakIHif; peakuui
MOHHOTO OOMEHa IyTEéM COCTABIICHHS MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH; uze0maeiusamso
MOJICIM MOJIEKYJl OPTaHWYECKHX BEIISCTB Ui WIUTIOCTPAIMM MX XHMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHUS;

5) copmuposannocms ymenuil: ycmauwasiueéams TPUHAIICIKHOCTh H3YYCHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHUIO K OIPENEIEHHOMY KIIAcCy/TPYIIe COCAMHEHUH, 0a6amb UM Ha3BaHUS
no cucremarnyeckoil HoMmeHknatype (IUPAC) u npusooums TpuBHadbHBIE Ha3BaHUS Ul OTAEIBHBIX
MPEJCTaBUTENICH OPraHWYECKUX BEIIECTB (ITWJICH, allETHIICH, TOJIYOJI, TIIMIEPUH, YTUJICHIIIUKOIb, (PEHOT,
dbopmanpaerua, aneTambACTHA, aleTOH, MYypaBbHHAs KHCJIOTa, YKCYCHas KHCIOTa, CTeapuHOBasl,
OJICMHOBAsI, MAJTBMUTUHOBAS KUCJIOTHI, TJIMIIMH, aJJAHUH, MalbT03a, (PYKTO3a, aHUJIWH, JUBUHIII, H30TIPEH,
XJIOPOIIPEH,

CTUPOJI U JIp.);

6) cpopmuposannocmv ymenust onpedenimes BUI XAMUYECKOH CBSI3M B OPraHUYECKUX COCTMHEHHSIX
(KoBaJIeHTHAs! M NOHHAS CBSI3b, G- U M-CBSI3b, BOJIOPOIHAS CBSI3b);

7) cghopmuposannocme ymenus npumeHsims NOJOKEHHUS TEOPUH CTPOCHHUS OPTaHUYECKHUX BEIISCTB
A. M. bytnepoBa /it 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMSI;

8) cpopmuposannocmo ymenuil xapakmepuzoéams COCTaB, CTPOCHUE, PU3NICCKUE U XUMHUYCCKUC
CBOWCTBAa THUNHYHBIX TMPEICTABUTEICH PpA3IUYHBIX KIIACCOB OPraHUYECKHX BEIISCTB: AJKAHOB,
[UKJIOATKAHOB, AJIKEHOB, AJKAJMEHOB, AJIKMHOB, apOMATHUYECKHX YTIIEBOJIOPOJIOB, CITUPTOB, albJIETHIIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, TPOCTBIX W CIIOKHBIX 3(QHPOB, XUPOB, HUTPOCOCAMHCHHA W aMHUHOB,
aAMUHOKHCIIOT, OEJIKOB, yIJIeBO0B (MOHO-, M- U MOJUCAXapUIOB); ULITIOCMPUPOB8AMb TEHETUUECKYIO CBSI3b
MEXJY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKHX PEaKIUi C MCIOJIb30BAaHUEM CTPYKTYPHBIX
(opmyu;

9) cihopmuposannocmo ymenust noomeepaicoams Ha KOHKPETHBIX PUMEPax XapakTep 3aBUCHMOCTH
peaKuOHHON CIOCOOHOCTH OPTaHUYECKUX COEIUHEHHMM OT KPaTHOCTH U TUIA KOBAJIEHTHOW CBSI3H (G- U T-
CBSI3M), B3AUMHOTO BJIMSHHSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;

10) cgopmuposannocme ymenus xapakmepuzoeams UCTOUHHKH YTIIEBOJOPOIHOTO ChIpbs (HE(TH,
MPUPOAHBIN Ta3, yroyib), CHOCOObI €ro mnepepadOTKM M MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

11) cpopmuposannocms BiaieHUs CUCTEMOM 3HAHHI O €CTECTBEHHO-HAYYHBIX METOJAaX MO3HAHHUS
— HaONIOIGHUH, U3MEPEHHH, MOJEIUPOBAHUU, SKCIIEPUMEHTE (pealbHOM M MBICICHHOM) U yMEHHUS
MPUMEHSTh 3TH 3HAHUS; cPOopMUPOBAHHOCHb YMEHUS NpUMeHsAmb OCHOBHBIE OINEPALMU MBICIUTEIbHON
NesITeIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHUE, 0000IeHne, CUCTEeMAaTH3allNI0, BBISBICHHE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIA M3YUEHUSI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUi;

12) copmuposannocme ymenuil: 6vis61sms B3aHMOCBSI3b XHMHUECKHUX 3HAHWN C HOHATHSIMH H
MIPEJICTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAyYHBIX TNPEIMETOB 1js 0ojiee OCO3HAHHOTO TIOHMMAaHUs
CYIIHOCTH MaTepUajIbHOTO €AMHCTBA MUPA; UCHOIb308aMb CUCTEMHbBIC 3HAHUS 10 OPraHUYECKOW XUMHH
U1 OOBSCHEHUS U MPOTHO3UPOBAHUS SABIICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TIPUPOIY;

13) cpopmuposannocmo ymenuil: IPOBOJUTH PACUETHI TI0 XUMHUSCKUM (HOpMyJIaM M YpaBHEHHUSIM
XUMHUYECKUX PEAKIUi C UCHOJIb30BaHHEM (PHU3NYECKHX BeNW4YMH (Macca, 0O0BEM Tra3oB, KOJHMYECTBO
BEI[ECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI: pacd€Thl MO HAXOXKIACHUIO
XUMHUYECKON (OopMyibl BEUIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJIIM XUMHYECKUX AIIEMEHTOB, MPOIYKTaM
CTOpaHusl, IIIOTHOCTU Ta3000pa3HbIX BEUIECTB;

14) cghopmuposannocmes ymenuil: npocHO3UPOSAMb, AHAIUUPOSAMb W OYeHU8amv C TIO3UIHI
9KOJIOTHYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHOW [EATEILHOCTH YEIOBEKa,
CBSI3aHHOH C TepepabOTKOW BEIIECTB; UCNOIb306amb TONyYCHHBIC 3HAHUS Ui TPUHSATHS TPAMOTHBIX
pelieHuid mpoosieM B CUTYAIUSAX, CBSI3aHHBIX C XUMHUEIH;

15) cgopmuposannocms ymenuil: camocmosmenvHoO NIAHUPOBAMb U NPOGOOUMb XUMHUYECKUN
OKCIEPUMEHT (MOJy4YeHHE U W3YYCHHE CBOMCTB OPraHWYeCKHX BEIIEeCTB, KAaYECTBEHHBIC PEAKIIHH
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YIJIEBOJAOPOJOB PA3IMYHBIX KIACCOB M KHCIOPOACOACPKAIIMX OPraHMYECKUX BEIIECTB, pPELICHHE
OKCIEPUMEHTAIBHBIX 3a/lad M0 pPACMNO3HABAHUIO OPraHMYECKHX BELIECTB) C COOJIIOJICHHEM MpPaBUII
0e30macHOTO OOpalieHusi C BEHIECTBaMH M J1a0OPaTOpHBIM OOOpYIOBAHUEM, GOpMYIUPOSaAmMsb UENb
UCCIICIOBAHUS, npedcmasiams B PA3NIUYHON (opme pe3ynbTaTbl SKCIEPUMEHTA, aHAIU3UPO8amsb W
OYeHU8amb UX T0CTOBEPHOCTH;

16) cghopmuposannocmes ymenuii: cobriooams NpaBuia 3KOJIOTHUYCCKH 11E€7IECO00Pa3HOTO MOBEACHUS
B OBITY U TPYIOBOU JEATEIHHOCTH B LIEJSAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH MPUPOTHOIN Cpebl
U JIOCTHKECHHUSI €€ YCTOHYMBOTO DPa3BUTHSA, OCO3HABAMb OMACHOCTh TOKCHYECKOTO JICHCTBUS HA >KUBBIC
OpraHu3MBbl OTPENENIEHHBIX OPraHMYECKHX BEIIECTB, MOHMMAs cMbich mokasatens IIJIK; anaruszuposame
1€JIeCO00pPa3HOCTh NMPUMEHEHHsI OPraHNYeCKUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOILIEHUS PUCK-TIOJNb3a;

17) copmuposannocmv  ymenuii:  ocywecmensimes  UCICHANPABICHHBIN TMOMCK XUMHUYECKON
nH(pOpMallMY B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-HayuHas nuteparypa, CMU, UnrepHer u ap.),
KPUTHYECKH aHAIU3UpPO8ams XUMHUUYECKYI0 HH(MOpMAIUIO, nepepabamviéams €€ W UCHOIb308aMb B
COOTBETCTBUU C IOCTaBJICHHOH yueOHOU 3a1a4eil.

11 KJTACC
[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0111as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

1) chpopmuposannocme npedcmaenenuii: 0 MarepualbHOM EAMHCTBE MHPA, 3aKOHOMEPHOCTIX M
MM03HABAEMOCTH SIBJICHUHM IIPUPOJIbI; O MECTE U 3HAUEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HayK U €€ pOJIU B
00ecTeueHnH YCTOMUMBOTO PA3BUTHSA, B PEIICHUH IMPOOJIEM SKOJOTUYECKON, YHEPTeTUYECKON U TTHIIIEBOM

0€30MMacCHOCTH, B Pa3BUTUH MEAULIMHBI, CO3/JaHUU HOBBIX MaTepUaiOB, HOBBIX HCTOYHUKOB SHEPTHUH,
B 00€ecCreYeHUH paluoOHAIBHOTO MPUPOJOINOIb30BaHus, B (OPMUPOBAHUKM MHUPOBO33pEHUS M oOuIei
KYJIbTYpBI UEJIOBEKA, a TAK)KE SKOJIOIMUYeCKd 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U MIPUPOIHOMN
cpene;

2) cghopmuposannocmes  radenuss CACTEMOW XUMHYECKAX 3HAHHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MOHATUA — XUMHUYECKHI SJIEMEHT, aToOM, $IpO aTOMa, HW30TOMbI, 3JIEKTPOHHAS
obojouka aroma, S-, pP-, O-aToMHBIE OpPOMTAIM, OCHOBHOC U BO30YKIEHHOC COCTOSIHHS aTOMa,
rudpuaAn3aIus aTOMHBIX OpOWUTANe,MOH, MOJIEKYNa, BaJEHTHOCTb, 3JEKTPOOTPUIATEILHOCTh, CTEIECHb
OKHUCJICHUS, XMMHYECKas CBS3b (KOBaJIGHTHAasl, MOHHAs, METAJJIM4ecKas, BOJOPOJHAsA), KpUCTAJIMUECcKas
peméTka, XUMHUYECKas peakuus, pacTBOpP, JJEKTPOJIUTHI, HEINEKTPOJUTHI, BIIEKTPOJIUTHYECKAs
JUCCOLMAMs, CTENIEHb JUCCOLIMALINH,

BOJIOPOJIHBIN MOKAa3aTesb, OKUCINUTEb, BOCCTAHOBUTENb, TEIIOBON 3(h()EeKT XUMUYECKOW peaklny,
CKOPOCTh XMMHYECKON peakliy, XUMUYECKOE PaBHOBECUE; TEOPUH U 3aKOHBI (TEOPUs JICKTPOIUTUYECKOM
aucconuanuu, nepuoaudeckuit 3akol . . MenzaeneeBa, 3ak0OH COXpaHEHUsI MAacChl BEUIECTB, 3aKOH

COXpaHEHUsI W NPEBPALLECHUS SHEPTUU IPU XUMUYECKHUX PEAKIUSAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH  JICHCTBYIOLIMX  Macc), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH  SI3bIK  XHMUHU,
MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAlHe B OCHOBE MOHMMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX
SIBJICHUH; COBPEMEHHBIE NPEICTABICHUS O CTPOCHUM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM H
HaJIMOJIEKYJISIPHOM YPOBHSX; MPEJACTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKIUN, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHUHU, PACTBOpPaX M JAMCHEPCHBIX
cuctemax; (hakTOJIOTHYEeCKHE CBEICHHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOJIb30BaHUU
BKHEHIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY M MPAKTHYECKON IEATEIbHOCTH YEJIOBEKa, OOIINX HAYYHBIX
MIPUHIMIIAX XUMUYECKOTO NPOU3BOJICTBA;

3) chopmuposannocmo ymeHuil: bis61AMb XapaKTePHbIC TPU3HAKKA TOHATHH, YCMAHABIUBAMb X
B3aUMOCBSI3b, UCNOIb308aMb COOTBETCTBYIOIINE MOHATHS MPU ONMUCAHMM HEOPTaHMYECKUX BEIECTB U MX
IIpEBpALICHUN;

4) cihopmuposanHocme yMmeHus UCROIb308aMb XUMUUECKYIO CHMBOJIMKY JISI COCTABJICHHS (OPMYJT
BEIIECTB M ypaBHEHUI XUMHUYECKUX peakinii; cucreMarndeckyro HomeHkIatypy (IUPAC) u TpuBuanbHbie
Ha3BaHUS OTACJIbHBIX BEIIECTB;

5) chopmuposannocms ymenus onpedensms BaJIEHTHOCTh M CTENEHb OKHUCICHUS XHMHUYECKHX
3JIEMEHTOB B COEMHEHUSX; BUJl XMMHUYECKOW CBS3M (KOBaJICHTHAsl, HOHHAs, METAJUINYECKas, BOJOPOIHAs);
TUI KPUCTAJUIMYECKOHN PEIETKN KOHKPETHOTO BEILIECTBA;
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6) cghopmuposannocms ymenus 0OwsACHSIMb 3aBUCUMOCTh CBOWCTB BEIECTB OT BUJA XHMMHUYECKOW
CBSI3U M TUIA KPUCTAJUIMYECKOHN pemETKy, OOMEHHBIN U JTOHOPHO-aKIENTOPHBIH MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBSI3U;

7) cghopmuposannocms ymenuil: Kiaccu@uyupoeams. HEOPraHUYECKUE BEIECTBA M0 MX COCTaBY;
XUMHUYECKUE PEAKIMU MO Pa3IUYHbIM MPHU3HAKAM (YHCIy U COCTaBY PEArHPYIOIIMX BELIECTB, TEINIOBOMY
3 PeKTy peakunuu, U3MEHEHUIO CTENICHEN OKHCIICHUS DIIEMEHTOB, 00PaTUMOCTH, YUaCTHIO KaTaJln3aTopa

U T. IL.); CAMOCTOSITEIIEHO 6b10Upams OCHOBAHUS M KPUTEPUH JUIA KIACCU(DUKAIUN H3Y9aeMBIX
BEILIECTB U XUMHUUYECKHUX PEAKIIUN;

8) cghopmuposannocme ymenus packpvieams cmvic nepuoandeckoro 3akona JI. M. Menpeneea u
JEMOHCTPHUPOBATH €0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

9) copmuposannocms ymenuil: xapakmepuzoéams SJIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB
XUMHUYECKUX JJIEMEHTOB NepBOro—yeTBEPTOro nepuoaos Ilepmoanueckoit cucrems! [l. M. Menneneesa,
UCTIOB3Ysl TOHATHS «IHEPTeTHUECKUE YPOBHM», «IHEPreTHUYECKHE IOJYPOBHH», «S-, P-, O-aTOMHBIC
OpOUTANIN»,«OCHOBHOE U BO30YXIEHHOE SHEPTETUUYECKHE COCTOSIHUS aTOMay; 00bACHAMb 3aKOHOMEPHOCTHU
W3MEHEHUS CBOVMCTB XMMHUUYECKUX JIEMEHTOB M MX COEAUHEHMI 1O mepuoaaMm u rpynnam [lepuoandeckoi
cucrembl [[. WI. MenpaeneeBa, BaJIEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS HX
ANIEKTPOHHBIX 000JI0YEK;

10) cgopmuposannocme ymenuii: xapakmepuzosams (ONMHACHIBATH) OONIHME XUMHUYECKHE CBONCTBA
BEIIECTB PA3IMYHBIX KJIACCOB; noOmEepxcoams  CyUIECTBOBAHHE T'€HETUYECKOM CBA3M  MEXAY
HEOPraHMYECKHUMH BEIIECTBAMHU C TTIOMOIIBIO YPAaBHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKITNA;

11) cghopmuposannocmo ymenus packpviéamsv CYUJHOCHDL: OKHCIATEILHO-BOCCTAHOBUTEIBHBIX
peaKkIuii TMOCPEJCTBOM COCTaBIICHUsI AJIEKTPOHHOTO OanaHca 3TUX PEAKIUi; peakiuii MOHHOTO OOMeHa
MyTEM COCTABJICHUS MX TOJHBIX W COKPAIIEHHBIX HMOHHBIX YPaBHEHWW; pEaKIUi THUAPOJH3a; pPEaKIIHi
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe T'HIPOKCOKOMITIIEKCOB IIMHKA U aJTIOMUHUSA);

12) cghopmuposannocme ymenus 06vsaCHANMb 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUI C
Y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTUK, XAPAKTEP H3MEHEHUs CKOPOCTH XMMHMYECKOW peakuuud B
3aBUCHUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TaKXKe XapakTep CMEIIEHUS XUMHUYECKOrO PAaBHOBECHS MOJ
BIIMSTHUEM BHEITHUX Bo3zeicTBui (mpunnun Jle [llatense);

13) cgopmuposannocmo ymenus xapakxmepuzosams XUMHUYECKUE PEAKIUH, JICKAIIME B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHHUsI CEpPHOW KHUCIIOThl, aMMHaka, OOIIMe Hay4yHble NPUHIUIB XUMHUYECKHX
MIPOU3BOJICTB; 1€JIECO00Pa3HOCTh MPUMEHEHUS! HEOPraHUYECKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B OBITY C
TOYKHU 3PEHHUSI COOTHOLLICHUS PUCK-TI0Jb3A;

14) cgopmuposannocme eradenuss CUCTEMON 3HAHMI O METOJAX HAyYHOTO IMO3HAHUS SIBJICHUI
MpUPOABl — HaONIOJIEHUE, W3MEpPEeHHe, MOJAEIHPOBAHUE, SKCHEPUMEHT (peajbHbIi M MBICICHHBII),
HCIIOJb3YEMBIX B E€CTECTBEHHBIX HAyKaxX; YMEHUS HpuUMeHAmb 3TU 3HAHUS IPU SKCIEPUMEHTAIBHOM
UCCIIEIOBAaHUU BEIIECTB U U1 OOBSICHEHHMS XUMUYECKHX SBJICHHM, HMMEIOIIUX MECTO B HPUPOJIE,
MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHON JKU3HU;

15) cghopmuposannocmes ymenus 6vis61ames B3aHMMOCBSI3b XUMHUYECKHX 3HAHUN C MOHATHAMH MU
MIPEJICTABICHUSIMU JIPYTMX E€CTECTBEHHO-HAyYHBIX NPEIMETOB 1js 0ojiee OCO3HAHHOTO TIOHUMAaHUS
MaTepUaIbHOTO €AMHCTBA MUPA;

16) copmuposannocme ymenus nposooums pacuémsi: C HCIOJIb30BAHHEM IOHATHH «MaccoBas
JIOJIs BEIIeCTBA B PACTBOPE» M «MOJSpHAs KOHIICHTpaIMs», Macchl BelIECTBAa MM 00bEMa Traza IIo
M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce WU O00BEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIMH BEIIECTB;
TEIIoBOro »¢deKTa peakiuu; 3HAuUeHUs BOIOPOTHOTO IMOKa3aTels pPacTBOPOB KUCIOT M IIENoYel ¢
W3BECTHOM CTEMEHBIO JUCCOIMAINM;, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJIYKTa PEAKIMU, €CIH
OJIHO M3 HCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C OMPENEIEHHOM MaccOBOM JOJie pacTBOPEHHOTO
BEIIECTBA WU JIAHO B U30BITKE (MMEET MPUMECH); O BBIXOA MPOAYKTA Peakluu; 0OBEMHBIX OTHOLIEHUH
ra3os;

17) copmuposannocme ymenuil: camocmosmenvHo NIAHUPOSAMb U NPOBOOUMb XUMHUYCCKUN
OKCIEPUMEHT (MIPOBEIECHUEPEAKIMii HOHHOTO OOMEHa; TOJATBEP)KJIECHHE KAayeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEILECTB; ONPEAEIECHUE CPEABI PACTBOPOB BEIIECTB C NOMOIIBIO MHIUKATOPOB; U3yUEHHE
BIUSHUSAPA3IUMYHBIX (JAaKTOPOB HA CKOPOCTh XMMHUYECKOH peaklny; pelieHne SKCIIepUMEHTAIBHBIX 33124 110
TemaMm «Metamnbei»u «Hemeramiby) ¢ coOMOaeHHEeM MPpaBWI OE30MaCHOTO OOpAaIleHHs C BEIIECTBAMU U
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71a00paTOpHBIM 000pPYIOBAaHUEM, GOpMyaUposams 1EIb HCCIEAOBAHUS, NPeOCMmAsisims B Pa3IUUHON
(bopme pe3yabTaThl SKCIEPUMEHTA, AHAUSUPOBAMNb T OYEeHUBAMb X TOCTOBEPHOCTS;

18) cpopmuposannocme ymenuii: cobmooamsv npasuna TOIH30BAHUS XUMHYECKOH MNOCYIOW H
nabopatopHbIM 000pymOBaHUEM, OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSIMH TIO
BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OIIBITOB; SKOJOTHUYECKH 11€1€CO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHUS CBOETO 3I0pPOBbs, OKPYXKAIOLIEH IPUPOJHOU Cpenbl U
JNOCTUXEHHUSI €€ YCTOWYMBOIO Ppa3BUTUSI; OCO3HABAMb OMACHOCTh TOKCHUYECKOTO JAEWCTBUSI HA JKUBBIE
OpraHu3Mbl ONPEAEeIEHHBIX HEOPraHNYECKUX BELIECTB, MIOHMUMAas cMblca rokasarens [1J1K;

19) copmuposannocme  ymenui:  ocywecmenims  YeieHanpaeieHHbill  NOUCK  XUMHYECKOH
nHGOpMAINY B Pa3IMYHBIX HCTOYHHMKAX (Hay4Has W yueOHO-HayuHas iutepatypa, CMU, UnTepHer u np.),
KPUTUYECKH aHAIU3UpO8ams XUMHUYECKYIOMH(POPMAIMIO, nepepabamvieams €€ W UCNONIb306AMb B
COOTBETCTBUHU C IIOCTaBJIEHHOHN yueOHOU 3a1a4eil.

Il. COAEP) KAHUE YYEBHOI'O IPEAMETA «XUMMS»
10 KJTACC. OPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYeCKONH XUMUH
[IpenMer ¥ 3HaUYeHHE OPraHUYECKONW XUMHUH, MPEICTABICHHE O MHOT0OOpa3suu OpraHUYECKUX
COEIMHEHU .

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoJia: OCHOBHOE U BO30YXKJIEHHOE COCTOSHMS. BaneHTHbIe
BO3MOJKHOCTH aToMa yrjiepoja. XUMHUYECKasi CBSI3b B OPraHWYECKUX COCTUHEHUSX. |HITbl THOpHUAN3AIIN
aTOMHBIX opOuTanei yriepoaa. MexaHu3mbl 00pa3oBaHHs KOBaJEHTHOW CBsI3M (OOMEHHBIH W JOHOPHO-
aKIEeNTOPHBIN). TUIBI IEpeKPHIBAaHUS aTOMHBIX OpOUTANICH; G- U M-CBs3U. OMHapHasi, IBOMHAs U TPOMHAS
cBs13b. CriocoObl pa3pbiBa CBsI3eH B MOJIEKyJax opraHudeckux BemiecTB. [loHsaTHe 0 cBOOOTHOM pajuKaie,
HyKJIeopHIe U dIEKTpoduIIe.

Teopust cTrpoeHust opraHnyeckux coenuHeHut A. M. BytiepoBa U COBpeMeHHbIE€ MPEICTABICHUS O
CTPYKTYype MOJIEKY/l1. 3HayeHHe TEOPUM CTPOEHUS OPraHUYeCKHX CcOoeAUHEeHUU. MonekynspHble Hu
CTpyKTypHBIe (Qopmynbl. CTpyKTypHble (OPMYJBl pa3lIW4yHBIX BUAOB: pa3BEpPHyTas, COKpauiéHHas,
ckenetHas. Mzomepus. Bunbl nu3oMepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAS.

OnexTpoHHbIe 3(GEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUI (MHAYKTUBHBIA M ME30MEpPHBII
3¢ dexTsr).

[IpencraBnenue o kiaccupukalud opraHuueckux BemiecTB. [loHATHE O PYHKIMOHAIBHOMN TpyIIIE.
I'omomnorus. 'omonornyeckue psaapl. CucreMaTiueckas HOMEHKIIATypa OpraHuYecKUuX COeIMHEHUN
(IUPAC) u TpuBHaIbHbIC HA3BaHMS OTICIBHBIX IIPEICTABUTEIICH.

OcoOenHocTH U Kiaccu(UKalUsg OpraHUYecKuX peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B
OpraHUYECKON XUMUHU.

Dxcnepumenmanvhvie Memoovl U3ydeHus ewecmas U ux npespaujeHuii: 03HakoMJIeHHE ¢ 00pa3amMmu
OpPraHMYECKUX BEIIECTB U MaTepuajlaMH Ha UX OCHOBE; OMBITHI [0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
Ipy HarpeBaHuu (MUIaBJeHHe, OOyrIMBaHHME W TOPEHHE); KOHCTPYUPOBAHHME MOJIENEeH MOJEKYI
OpraHMYECKUX BEIIECTB.

YriaeBoaopoanbl

Ankanbl. ['omonormdeckuii psj anmkaHoB, oOmas Qopmyna, HOMEHKIAaTypa W H30MEpUs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKaHOB, SP3-THOpUAM3AIMS aTOMHBIX opOUTaseit
yriaepoja, 6-cBsi3b. @U3nyeckue CBOMCTBAa AIKaHOB. XUMHUECKHE CBOMCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs
M30MepU3aluy, JACTUAPUPOBAHNUS, UKINU3AINKU, MUPOJIN3a, KPEKUHIa, ropeHus. HaxoxeHue B mpupoze.
CriocoOslI mosTydeHus: ¥ TPUMEHEHHE aIKaHOB.

Huknoankanel. OOmas ¢dopMyna, HOMeHKIaTypa © u3oMepus. (OcoOEHHOCTH CTPOCHHS U
XMUMHYECKUX CBOWCTB MallbIX (LUKIOTPOMAH, HMUKIOO0yTaH) U OOBIYHBIX (IUKIOTEHTaH, HUKIOTEKCaH)
uKIoankaHoB. CrocoObl MOMyYeHHS ¥ MPUMEHEHHE IUKIOATKAHOB.

Ankensl. ['oMomoruueckuid psii anmkeHoB, oOmas Qopmyna, HOMEHKIATypa. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYINl allKeHOB, SP2-THOpHAM3alus aTOMHBIX OopOuTajeil yriepona, 6- U
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n-cBsi3u. CTpyKTypHass W reoMerpuueckas (yuc-mpawuc-) nzomepus. Du3HUEeCKUE CBOWCTBA aJKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKUUU IIPUCOCIMHEHUs, 3aMELICHUSA B O-TI0JOKEHHE IIPU JBOMHOW CBS3H,
noinumepusaumu U okucieHud. IlpaBuno MapkoBHukoBa. KaueCcTBeHHbIE peaklMM HAa JIBOWHYIO CBSI3b.
CrniocoObl mosTyyeHHs U IPUMEHEHNE alTKEHOB.

Ankamuensl. Knaccupukamus —ankanueHoB  (conmpsbkEHHBIE, H30mMpoBaHHBIE). OcobeHHOCTH
AJIEKTPOHHOTO CTPOEHUS M XMMHUYECKHX CBOWCTB CONPSHKEHHBIX AMEHOB, 1,2- u 1,4-mpucoenvHeHue.
[Tonumepusanus conpsxEHHbIX JUEHOB. CrIocOObI MOTy4YEHUs U IPUMEHEHUE aJIKaIMEHOB.

Ankunabl. ['oMosiormueckuii psim  ankuHOB, oOmas ¢opMmyna, HOMEHKIATypa ¥ H30MEpHs.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN AJIKHHOB, SP-THOpHUIM3AIMs aTOMHBIX OopOuTaneit
yriepona. @Pu3nyeckue CBOMCTBA AJKMHOB. XHMMHYECKHE CBOMCTBA: PpPEAKUUU IIPUCOCIUHEHHS,
JUMEpU3allul U TpUMEpU3alMy, OKUCIEeHMs. KucCIOTHblE CBOWCTBA aJKMHOB, HMEIOIIMX KOHIIEBYIO
TpOiHy10 cBs3b. KauecTBeHHbIE peakuy Ha TPOHHYIO CBsA3b. CIIOCOOBI NOJYyUYEHUS U IPUMEHEHHUE aJIKUHOB.

ApomMarudeckue yrieBoaopoasl (apeHsl). ['oMosiornueckuil psn apeHoB, obmas ¢dopmyia,
HOMEHKJIAaTypa H H30MeEpHus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH307a.
du3nyeckrue CBOMCTBAa apeHOB. XMMUYECKHE CBOWCTBA OEH30JIa U €ro TOMOJIOTOB: PEAKIIMH 3aMEIIECHUs B
OCH30JIbHOM KOJbIIE W YIJIEBOJOPOJHOM paJuKalle, PeaKklUd HPHUCOEAUHEHHUS, OKHCIEHHE TOMOJIOIOB
6ensona. [IpencraBinenne 06 OpHEHTUPYIOLIEM JIEHCTBUU 3aMeCcTUTENEN B OEH30IbHOM KOJIbIIE Ha IIpUMEpe
QIKWIBHBIX PaJUKalIOB, KapOOKCUIbHOW, TMAPOKCHIIBHOM, aMHUHO- U HUTPOTPYMIBI, aTOMOB TaJIOT€HOB.
OcoOeHHOCTH XUMHUYECKMX CBOHCTB crupoia. llomumepusanus ctupona. CrnocoObl NOMydeHHUS U
MIPUMEHEHHE apOMaTUUYECKHUX YIIIEBOJOPOJIOB.

[Ipupoausrit ra3. IlonyrHeie HedTsHbIe Ta3bl. HegTh u €€ mpoucxoxaenue. KameHHbI yroias u
MPOIYKThl ero mnepepaboTku. CnocoObl mepepadOTKH HePTH: IEeperoHka, KPEeKUHT (TEpMHUYECKUH,
KaTaJUTHYeCKui), puGopMUHT, mnuponau3. IlpoaykTel mnepepaboTku HePTH, HX MNPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. ['eHeTHUecKas CBA3b MKy Pa3IMUHBIMU KJIaCCaMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peaknuy 3amenicHus rajoreHa Ha
TUApOKcOorpynmy. JleWcTBHME Ha TaJOreHIPOM3BOJHBIE BOJHOTO M CIHMPTOBOTO pacTBOpa INENOYH.
B3aumoneicTBuEe NWUTaJOTCHATKAHOB C MarHMeM M LIMHKOM [crosib30BaHMEe TallOT€HIPOM3BOIHBIX
YIJI€BOJOPOJIOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHUYECKHUX BELECTB.

OKcnepumenmanvHvie Memoosbl U3VUEHUs Geujecme U ux npespaujenuti: u3ydeHue (QU3NYeCKUx
CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKLUI YriIeBOJOPOJOB PA3IMYHBIX KJIaCCOB
(oGecuBeurBaHne OpPOMHOM WM HOJHOM BOJBI, pPACTBOpA IE€pMaHraHara Kajus, B3aUMOJECHCTBHE
alleTWIeHa € aMMMa4YHbIM pacTBOpoM okcuja cepeOpa(l)); kadecTBeHHOe OOHapyXeHHe yriepojaa M
BOJOpOJia B OPraHUYECKUX BEIECTBAX; IIOJyYCHUE ATHIIECHA U U3YyYEHHE €TI0 CBOMCTB; O3HAKOMIICHHUE C
koekusamu  «Hedtb» u «Yronw», ¢ obpa3uamu IutacTMace, KaydyKOB W PE3UHBI; MOJICIMPOBAHUE
MOJIEKYJI YTJI€BOJAOPOJOB U IAJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xamme opranndecKkue coelMHEHUs

[IpenensHble oHOATOMHBIE cnUpThl. CTpoeHHE MOJIeKya (Ha IMpUMEpe METaHoJa W 3TAHOJIA).
I'omonoruueckuil psn, oOmas ¢opmyna, H30Mepusi, HOMEHKIaTypa M kinaccupukauusa. duzndeckue
CBOMCTBA NPEIEIBHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBS3M MEXAYy MOJIEKYJIaMH CIIMPTOB.
XUMHYECKUE CBOMCTBA: pEaKUUU 3aMELIEHMs, JAETuApaTalud, OKHUCIEHHUS, B3aUMOICHCTBHE C
OpPraHMYECKUMHU U HEOPraHWYECKMMU KuciioTaMu. KauecTBeHHasi peaKuysi Ha OJHOATOMHBIE CIIUPTBHI.

JlelicTBUEe 3TaHOJIa W METaHOJIAa HAa OpraHu3M uenoBeka. CrocoObl MOJYy4YeHUS U NPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

ITpocTsie 3¢upbl, HOMeHKIaTypa 1 n3omepus. OcoOeHHOCTH PU3NYECKUX U XMMUYECKUX CBONCTB.

MHoOroaToMHbI€ CIUPTBI — 3TUJICHIJIMKOJIb U IInLepuH. dPu3nueckne U XMMHYECKHE CBOWCTBA!
peakuuu 3aMeleHus], B3aUMOACHCTBUE ¢ OPraHMYECKUMU U HEOPraHWYECKUMH KHCIOTAMM, KaueCTBEHHAs
peaknuMs Ha MHOTOaTOMHbIEe cHHpThL.JleficTBUe Ha opraHu3M uenoBeka. CnocoObl NOJIyYeHUs U
IIPUMEHEHHE MHOTOATOMHBIX CIIMPTOB.

@enos. CTpoeHHE MOJEKYNbl, B3aUMHOE BIIMSHUE THAPOKCOTPYNNBI M OEH30JBHOIO sfpa.
®dusnueckue cBoiicTBa (peHona. OcoOeHHOCTH XUMHMUYECKHX CBOMCTB (eHosa. KadecTBeHHbIE peakiuu Ha
¢enon. TokcuyHocTh (peHona. CriocoObl mosydeHHss U npuMeHeHue Qenosa. deHoapopmanbaeruHas
cMoJIa.
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KapOoHunbpHBIE COCAMHEHUS — albJACTHABI U KETOHBL. JJIEKTPOHHOE CTPOCHHE KapOOHHUIIBLHOM
rpymmbl. ['oMoorudeckue psiapl abISTHI0B U KETOHOB, 001mas (hjopMysia, H30Meprs 1 HOMEHKIIATypa.

@uU3NYECKUE CBOWCTBA AJBJICTUJIOB M KETOHOB. XMUMHYECKHME CBOMCTBA AIBIAETHMIOB U KETOHOB:
peakiuu npucoenuHeHus. OKHCICHUE abJCTHAOB, KAa4eCTBEHHBIC pEakiuu Ha anbaerugbsl. CrocoObl
MOJY4YCHUS U IPUMEHEHUE albJACTUIOBU KETOHOB.

OAHOOCHOBHEIE TIPEIETbHBIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOSHHS MOJIEKYII KapOOHOBBIX
kuciot. M3omepus u HOMeHKIaTypa. du3nueckue CBOMCTBA OJHOOCHOBHBIX MpPENETbHBIX KapOOHOBBIX
KHCTIOT. BoJIOpOIHEIE CBSI3H MEXy MOJIEKyJIaMU KapOOHOBBIX KHCIOT. XHMHYECKUE CBOMNCTBA: KHCIOTHBIE
CBOMCTBA, peakuusi 3Tepu(PUKAIMU, PEaKIUU C Y4aCTUEM YIIJIEBOJAOPOJIHOTO paaukana. OcoOeHHOCTH
CBOWCTB MYPaBbUHOM KHCIIOTBHI.

[TonsiTHE O MPOU3BOHBIX KAPOOHOBBIX KHUCIOT — CIIOKHBIX dpupax. MHOroooOpasue kapOOHOBBIX
kucnoT. OCOOEHHOCTH CBOWCTB HEMPEACITbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCJIOT, JTUKAPOOHOBBIX
KHCJIOT, THUAPOKCHUKAPOOHOBBIX KHUCIOT. [IpeactaBuTeny BBICHIMX KapOOHOBBIX KHCIOT: CT€ApUHOBAS,
MaJbMUTUHOBASI, OJICMHOBASKUCIOTHL. CIIOCOOBI TTOTYIeHHS M TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuele »>¢upbl. [omonornueckuil psa, odOmas Qopmyna, H30MepUs M HOMEHKIATYpa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIEITOYHOM Cpeie.

Kupsi. Ctpoenue, puU3NUECKUe U XUMUUECKHE CBOMCTBA KUPOB: TUIIPOJIN3 B KUCION U IMICTIOYHOU
cpene. OCOOEHHOCTH CBOMCTB KHPOB, COJIEPXKAIUX OCTATKU HEMPENETbHBIX JKUPHBIX KUCTOT. JKHUpHI B
npupoie. Mblila Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOIIEe JICHCTBHE.

OO6mras xapakTepucTuka yrieBoaoB. Kinaccuduxaius yrieBogaoB (MOHO-, IU- U MOJIMCAXapPHU/IbI).

Momnocaxapuapl:  TUIOKO3a,  (pykro3a. @Dusznueckue  CBOWCTBA W HAXOXKICHHUE B
npupoae.PoTocuHTE3. XUMHUECKHUE CBOMCTBA IIIIOKO3bl: PEAKIUHA C YYACTUEM CIIMPTOBBIX U AJIbJAETHUIHOMN
TPynm, CIOUPTOBOE M MOJIOYHOKHCIOe Opoxenue. [IpumeHeHune TIOKO3bI, €€ 3HAYCHHE B
KU3HEICSITEIIbHOCTH OpraHu3Ma.

Jucaxapuasl: caxapo3a, MajbT03a. BOCCTaHABIMBAIOIIME U HEBOCCTAHABIMBAIOIINE AUCAXaPUIBIL.
I'maponus qucaxapuaos. HaxoxaeHue B Ipupoe U IPUMEHEHHE.

[Tonucaxapuasl: Kpaxmall, TIIMKOreH M 1esuTo103a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmalna, IIMKOTeHa
U Leurono3sl. Pu3NyUecKue CBOMCTBA Kpaxmala M LEJUI0JI03bl. XMMHYECKHE CBOMCTBA Kpaxmala:
TUAPOJIN3, KaUeCTBEHHAsl pEaklMs ¢ MOJOM. XHUMUYECKHE CBOMCTBA LIEJUIIOJO3bl: THAPOJIN3, MOIYyYECHUE
a¢hupoB 11emro036l. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

Oxcnepumenmanvhvie MemooObl U3YUeHUs 8euiecms U ux npespaujeHutl; pacTBOPUMOCTb Pa3IUUYHbIX
CIUPTOB B BOJE, B3aUMOJCICTBHE 3TaHOJIa C HAaTPUEM, OKHCIICHHE 3THUJIOBOIO CHUPTA B aJbJETH] Ha
packal€HHOM MeEIHOM MPOBOJIOKE; OKUCICHHE OSTUJIOBOTO CHUPTAa JUXPOMATOM Kaius (BO3MOXHO
UCIIOJIb30BAHME  BUJEOMATEPHUANIOB); KAYECTBEHHBbIE pEaKIMH Ha albJeruabl (¢ THIPOKCUIOM
muammuHcepeopa(l) u ruapokcuaom menu(Il)); peakuus rioumepuna ¢ ruapokcuaom meau(ll); xumudeckue
CBOMCTBa pacTBOpa YKCYCHOW KHCIOTBI; B3aUMOJCHCTBUE pacTBOpa TitoKo3bl ¢ ruapokcuaom meau(ll);
B3aMMO/ICHCTBUE Kpaxmalla C HOJIOM; pelIeHHEe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «CIUpThI U (EHOIIBD.
«Kap6onoBbie KucnoTsl. CiaoxKHbIE 3PUPHD.

A3oTcoaep:xaniue OpraHu4ecKne coeMHeHUus

AMUHBI — OpraHUYecKue MPOU3BOHbIC aMMuaka. Kinaccudukanus aMuHOB: anudaTtudeckue u
apoMaTH4ecKHe; MepBUYHbIC, BTOpUYHBIE U TpeTudHble. CTpoeHne MoJieKyll, obmas Gopmyna, usoMepus,
HOMEHKJIAaTypa U (pusudeckue cBOWCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX AMHHOB: OCHOBHBIE
CBOWCTBA, AJKWIMPOBAaHUE, B3aUMOJCUCTBUE INEPBUYHBIX AMHUHOB C a30THCTOW Kuciotod. Conm
ANKUIaMMOHHUSL.

AHUIUH — TPeICTaBUTENIb aMUHOB apoMaTuueckoro psiaa. CTpoeHrue anuinuHa. B3anmHoe BiusiHue
TPyNIl aTOMOB B MoJlleKyne aHuianHa. OCOOEHHOCTM XUMHUYECKHX CBOWCTB aHWIMHA. KadecTBeHHbIE
peakiuu Ha aHWIMH. CrocoOBl MOMy4YeHUs W MpUMeHeHne anupaTuyeckux aMuHOB. [lomydenne aHunuHa
13 HUTPOOEH3011a.

AmuHokucnotel. Homenknatypa u nuzomepus. OTaenbHble NPEACTABUTENN 0l-aMUHOKHUCIIOT: TIIUIUH,
ananuH, DOU3NYECKHe CBOWCTBA aMHUHOKHUCIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIOT KakK aM(OTEPHBIX
OpraHMYECKUX COEAMHEHUMU, PEeaKIHsl MOJTUKOHICH A, 00pa3oBaHue MENTUAHON CBs3U. buosornyeckoe
3Ha4€HHE aMUHOKHUCIOT. CUHTE3 U TUIPOJIU3 IENTHIOB.
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benku xax mpupoaneie monuMmepbl. [lepBuuHas, BTOpWUYHAs W TPETHUYHAS CTPYKTypa OEIKOB.
XuMu4ecKkue CBOMCTBA OCJIKOB: THAPOIIN3, ICHATYpallisl, KAUeCTBEHHbIC PEaKIIuU Ha OCJIKH.

Oxcnepumenmanbhvle Memoobl U3Y4eHUs 8eujecmes U ux npespaujeHuli: pacCTBOpeHne OEJIKOB B BOJE;
JeHaTypanus OelKOB MPUHATPEBAHUU; [IBETHHIC PEaKIMU Ha OCIIKH; PEHICHHE SKCIICPUMEHTABHBIX 3314
o TeMaM «A3OTcoJepKallle OpraHudyeckue coeauHeHus» u «Pacmo3naBaHue OpraHMYECKUX
COCIMHECHUI.

BricokomoJiekyIsipHble COeTUHEHNS

OcCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJICKYJSIDHBIX COCIUHEHUH: MOHOMEp, IMOJIMMEp,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJUMEPU3ALNH, CPEIHAS MOJIeKyIsipHas Macca. OCHOBHBIE METObI CUHTE3a
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN — MOJIMMEpU3aIUsl U IOJIUKOHICHCALIHSL.

[Tomumepusie wmarepuansl. [lmactMaccesl  (MOAMATHIICH, TOJIMIPONIICH, TOJHUBHHWIXJIOPHU/I,
MOJINCTUPOJ, TMOJIMMETUIMETAKpUIIAT, TOJUKApOOHATH, TOMUAITHICHTepedTaNar). YTUIU3amus U
nepepaboTKa IJIACTUKA. DJIAaCTOMEPhI: HATYpalbHBIM KaydyK, CHUHTETUYECKHE Kaydyykd (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOMOK, IEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KapOH U JIaBCaH).

Oxcnepumenmanvhvlie Memoobl U3y4eHus eewecms U ux npespaujenuti. 03HakoMJIeHHEe ¢ 00pa3amMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB; pEIICHUE IKCIMEPUMEHTAIbHBIX 337a4 IO
teMe «Pacro3HaBaHue MmiacTMace U BOJOKOHY.

Pacuémmnuvie 3a0auu

Haxoxnenne MoJekyasspHOW (OpPMYIbl OPraHUYECKOTO COCIWHEHUS IO MAaCCOBBIM JIOJSAM
AJIEMEHTOB, BXOSIIMX B €r0 COCTaB; HAXOXJICHUE MOJEKYISIPHOW (HOPMYITBI OPraHUYECKOTO COCTUHEHUS
o macce (00bEMyY) POYKTOB CrOpaHus; MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEaKIHH
W/WJIA UCXOJTHBIX BEIIECTB; YCTAHOBJICHUE CTPYKTYPHOU (POPMYJIIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0
XMUMHYECKUX CBOWCTB WJIM CHOCOOOB TMOJIy4EHHS; OINpeAeseHHe JOJM BBIXOJA MPOAYKTa PEeaKUuu OT
TEOPETUYECKH BO3MOMKHOTO.

Mesrcnpeomemmnwie ceasu

Peanuzanuss MeXnpeaMETHBIX CBSI3€d MPH HM3YYEHUUM OpraHudeckol xumum B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 MHCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITHIA,
MPUHSATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

Obwue ecmecmeenHO-HAYYHble NOHAMUA: SIBJICHUE, HAY4YHbIH (aKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, KiIaccudukalys, Hao1eHue, U3MEpEeHne, IKCIEPUMEHT, MOJIeIb, MOJICIUPOBAHHE.

Qu3uka: MaTepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYla, SHEPreTHUYECKUU YPOBEHbD,
BEIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BELIECTBA, (PM3UYECKUE BEIUYMHBI, €IUHUIBI U3MEpPEHUs,
CKOPOCTb, HEPTrus, Macca.

buonocusn: xnerka, opraHusM, OdKocucrteMa, Ouochepa, MeTaboNM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TEeTepOoTpPO(HBIA THN TUTaHUsA, OpokeHHe, (OTOCHHTE3, JbIXaHWE, OCIKH, YTJICBOJBI,
KUPbI, HYKJICMHOBBIE KUCJIOTHI, (DEPMEHTHI.

l'eoepaghus: none3Hble UCKOTIaeMbIe, TOTLIUBO.

Texuonoeus: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO THTAaHUSA, MOIOIIME CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC. OBIIIAA 1 HEOPTTAHUYECKAS XUMU A

Teopernyeckue 0CHOBbI XMMHUH
AtoMm. CocTaB aTOMHBIX saep. XUMUYecKUd s1eMeHT. M3otombl. CTpoeHHE 3IIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YHWCIA. DHEPreTUYECKHE YPOBHM U TMOAYPOBHHU. ATOMHBIE OpOHUTAIH.
Krnaccudukarust XUMUUECKHX 3JIeMEeHTOB (s-, p-, d-, f-ajmementsr). Pacnpenenenue 37I€KTPOHOB 110
aTOMHBIM OpOHTANSAM. DIEKTPOHHBIE KOH(UTYPALIMH aTOMOB 3JIEMEHTOB NEPBOT0O—YETBEPTOTO MEPUOJIOB B
OCHOBHOM H BO30YXIEHHOM COCTOSTHUH, dJIEKTPOHHBIE KOH(DUTYpAIIMH HOHOB. DIEKTPOOTPHUIIATEIHHOCTb.
[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux sieMeHToB [l M. Menpeneesa.
Ces3p mepuoanyeckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XMMHUYECKHX 3JEMEHTOB C COBPEMEHHOM
Teopuel CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX
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MU NPOCTHIX M CJIOKHBIX BEIIECTB IO IpyNIiaM U MepuojaM. 3HaueHue mnepuojanyeckoro 3axona J[. U.
Menpeneesa.

XuMuueckas cBs3b. BUIbl XMMUUYECKOHN CBSA3U: KOBAJICHTHAsI, MOHHASA, METAJUIMYecKasi. MeXxaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOW CBSI3U: OOMEHHBI M JIOHOPHO-AKIENTOPHBIA. DHEpPrusi W JUIMHA CBS3H.
[TosapHOCTH, HANPABJIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KparHbie cBs3u. BomopoaHas cBA3b.
MexMoNeKyJISIpHbIE B3aUMOJEHCTBU.

BaneHTHOCTh M BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JE€KTPOHHOM CTPYKTYPBI MOJIEKYT C MX
r€OMETPUYECKUM CTPOEHUEM (Ha IPUMEPE COESAMHEHUN AJIEMEHTOB BTOPOIO MEPUOA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COCIMHEHMUSIX. Cocras KOMILIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBareb, JUraHAbl. 3HAYCHHE KOMIUICKCHBIX coenuHeHud. [loHsTHe 0 KOOpAMHAIMOHHOM
XUMUH.

BemectBa MOJEKYJIIpHOIO M HEMOJIEKYJSIPHOTO CTPOEHMS. THIIBI KPHCTAIUIMYECKUX PEIIETOK
(CTpYKTyp) U CBOMCTBA BEIIECTB.

[Tonsite o mucnepcHbIX cuctemax. VctuHHble pacTBopbl. CriocoObl BBIPaKEHUS KOHLIEHTPALUU
pacTBOpPOB: MaccoBas JOJIsI BELIECTBA B pacTBOpe, MOJspHas KOHIEHTpauus. HacelmeHHsle wu
HEHACBIIEHHBIE PACTBOPBI, PaCTBOPUMOCTb. Kprcramioruaparsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHMYECKUX BELECTB. TpHUBHAJIbHbIE Ha3BaHUS OTAEIBHBIX
MIPEACTABUTENEN HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMUYeCKMX peakluii B HEOPraHMYECKOW M OpraHUYecKodl XUMHH. 3aKOH
COXpPaHEHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUs M NPEBPAILEHUS SHEPIMU IPU XUMHUYECKHX PEaKIUAX.
TennoBeie a3 dexThl XuMudeckux peakuil. TepmoxuMuueckue ypaBHEHUS.

CKopoCcTh XHMHUYECKOW peakuuH, €€ 3aBUCUMOCTbh OT pa3lU4HbIX (pakTopoB. 'oMOreHHble U
reTeporeHHble peakuu. Katanus u karanms3aTopsl.

OOpatumbie ¥ HEOOpaTHMbBIE pEaKIMH. XHUMHUYECKOe paBHOBecwe. DakKTOPHI, BIMSIIONINE Ha
MOJIOKEHNE XUMHYECKOTO PABHOBECHS: TEMIIEpaTypa, NAaBJIECHUE U KOHLEHTPALUU BEUIECTB, YYaCTBYIOIIUX
B peakuud. [Ipunnun Jle [laTense.

OnexTponuTHueckas auccoruanus. CuimbHble M cialble AeKTposuThl. CTeneHb IUCCOLMAIUU.
Cpena BOJIHBIX pacTBOPOB: KUCIOTHAsI, HEUTpabHas, menodHas. Bomopoausiii mokaszarens (pH) pactBopa.
IMaaponus coseii. Peakium nonHoro ooOMeHa.

OKHCIIUTENTPHO-BOCCTAHOBUTENNbHBIE ~ peakuuu.  CreneHb  okucieHus.  Okuciautens |
BOccTaHOBUTENb. [Iporiecchl OKHUCIIEHNsS] U BOCCTAaHOBJICHUS. BakHelne OKUCIUTENN U BOCCTAHOBUTENH.
MeTo1 351eKTpOHHOTO OanaHca. DIEeKTPOJIN3 PACTBOPOB U PACIIIIABOB BEIIECTB.

Oxcnepumenmanvhvie MemooObl U3VHEHUs eujecms U Ux npespaujeHuii. pazloKeHue MepoKCUaa
BOJIOpPOJAa B NPUCYTCTBUM KATaaM3aTopa; MOJEIHM KPUCTAJUIMYECKUX PEIIETOK; IPOBEIECHUE PpPEaKINi
HOHHOTO OOMEHa; ompeAesieHHe Cpelbl PacTBOPOB C IMOMOIIBIO HMHAMKATOPOB; H3YYCHHE BIHSHUS
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIMU U MOJIOKEHNE XUMHUECKOTO PAaBHOBECHS.

Heopranuueckasi xumms

[Tonoxenue HemeraioB B [lepuoanueckoil cucreme xummuueckux snemenToB Jl. 1. Menneneena
U 0COOEHHOCTH CTpOEHHS UX aTOMOB. Du3MuUecKHue CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETaioB (Ha
npuMepe KUciaopoa, cepsl, hocdopa u yriaepoma).

Bonopon. Ilomydenue, ¢usnueckue M XUMHUYECKHME CBOICTBA: peakUU C MeETaIaMH U
HEMETaJlJIaMU, BOCCTAHOBUTENIbHbIE CBOMCTBA. [ MIpubl.

l'anorensl. Haxoxaenue B mpupoje, cnocoObl MoyiydeHus, PU3nYecKrue U XMMUYECKUE CBOWCTBA.
I"anorenoBosioposipl. Bakneiimme kuciaopojicoaepkamye CoeAuHEHUs rajoreHoB. JlabGopaTopHble Wu
MIPOMBIIIIEHHBIE CIIOCOOBI MOJIyYeHUs rajloreHoB. [IpuMeHeHne raloreHoB U UX COeAMHEHHH.

Kucnopon, o3on. JlaGoparopHble ¥ MPOMBIIIJIEHHbIE COCOOBI OTy4eHHUs Kuciaopoaa. dusnueckue
U XUMHYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPOJa ¥ 030Ha. OKCUBI U TEPOKCHUIBI.

Cepa. HaxoxaeHue B mpupoje, cHnocoObl MOJSy4deHus, (U3NYEeCKHe U XUMHUYECKHUE CBOWCTBA.
CepoBonopon, cynbpuasl. Oxeun cepsl (IV), okenp cepsi(VI). CepHucras u cepHasi KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB CepHOM KUCIOTHI. [IprMeHeHne ceprl U e€ CoeIMHEHUH.

A30T. HaxoxzeHue B MpHpOJiE, CHOCOObI MONydyeHHs, (PU3MYECKHe W XHMUYECKHE CBOMCTBa.
Ammuak, HATpUABL. OKCUABl a30Ta. A30THCTas U a30THAs KUCIOTHI U UX coidu. OCOOEHHOCTH CBOWCTB
a30THOMKHCIOTHL. [IpuMeHeHne a3oTa 1 ero coeuHeHH. A30THBIE yI00peHHs.
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®ocdop. Haxoxxnenue B mpupoje, cnocoObl MOMydeHHs, (GU3NYECKUe M XUMHUYECKUE CBOMCTBA.
@ocounel u pochun. Oxcuabl hocdopa, Gochopuas kucnora u e€ conu. Ilpumenenne ocdopa u ero
coequHeHuil. @ochopHbIe yI0OpeHHUS.

VYraepon, HaxoXIeHHE B Hpupoae. AIOTpornHble Moaupukanuu. Du3ndeckue U XUMHUYECKHUE
CBOMCTBA  MpPOCTBIX  BeHIeCTB, oOpa3oBaHHbIX  yriepogoM.  Okeup — yrimepoxa(ll),  okeupg
yraepoaa(IV),yronbHast kuciaora u €€ conu. AKTUBUPOBAaHHBIM yroib. IIpuMeHEHHE MpPOCTHIX BEILECTB,
00pa30BaHHBIX YIIIEPOJIOM, U €T0 COCAMHEHUH.

Kpemunii. HaxoxzaeHnue B mpupoje, cnocoObl MOMy4eHUs, (PU3NUIECKUE U XMUMUYECKHE CBOWCTBA.
Oxcup kpemuusa(1V), kpeMHueBas kuciora, cuiivkatel. [Ipumenenne kpemHus u ero coearnenuit. Crekio,
€ro HOoJy4eHHE, BUJIbl CTEKJIA.

[lonoxenne wmeramuioB B Ilepuoguueckoil cuctemMe XUMHMUYECKUX diieMeHTOB. (OcoOeHHOcTH
CTPOCHHUSI DJEKTPOHHBIX 000J04YeK aroMoB MeTayuioB. OOmme ¢Qusnyeckue CBOWCTBA METAJUIOB.
[Ipumenenne MetanioB B ObITY M TexHHKE. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psii HanpspkeHWd MerawioB. OOmiMe crmocoObl TOJIyYeHHUS] METasUIoB:
TUAPOMETAJUTYPIHsl, TUPOMETAILTYprus, 3eKTpoMeTainyprus. [lonarue o koppo3un meramioB. CriocoOsl
3alUTHI OT KOPPO3UH.

Oobmas xapakrepuctuka MetauioB [A-rpynmnsl [lepuoanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB.
Harpuit u xanuit: nonyuenue, Gu3ndecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U MX
COEIMHEHU .

O6bmas xapakrepuctika metamuioB [IA-rpynmnsl [leproguueckoil cCTEMbl XMMHUECKHUX JIEMEHTOB.
Maruuii ¥ Kanbluii: ojgydeHue, pu3ndyeckue U XUMUYECKHUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTBU
ux coenHeHui. JKECTKOCTh BO/BI U CIIOCOOBI €€ yCTpaHEeHHU .

AnoMUHMI: ToTydeHue, pusndeckre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHHE TPOCTOrO BEIIeCTBA U
ero coeauHeHUH. AMOTEpHbIE CBOICTBAa OKCHAAa M THAPOKCHJIA ATIOMUHHUA, THUAPOKCOKOMILIEKCHI
QJIFOMUHUS.

OO6mrast xapakTepucTuka MeTauioB TobouyHbiXx moarpymm (b-rpynm) Ilepuoamdeckoil cucTeMBbI
XMMHMYECKUX DJIEMEHTOB. DU3NYECKHME M XMMHYECKHE CBOMCTBA XpoMa M €ro coequHeHui. OKkcuabl U
ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u AuXpomaThl, ©X OKHUCIHTEIbHBIE CBOWCTBA.
[TosmydeHne u npUMEHEHUE XpoMa.

du3nyeckue M XMMUYECKME CBOMCTBAa MapraHila M €ro COoeIMHeHuW. BaxkHeillnne coenuHeHus
mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranat kamus, €ro OKHCIUTEIbHBIC
CBOWCTBA.

dusnueckue U XMMHUYECKHE CBOMCTBA »Kesle3a M ero coeanHeHu. OKCHbl, TMIPOKCUIBI U COJIU
xene3a(ll) u xenesa(Ill). [lomyuyenne u nmpuMeHeHne Keye3a U €ro CIIaBOB.

dusnueckue U XMMHUYECKHE CBOWCTBA Melu U €€ coeanHeHui. [loayuenne u npuMeHeHue meau u eé
COEIUHEHU.

[Munk: nomydyeHue, (u3MYECKHMEe M XUMHMYECKHE CBOHCTBA. AMOTEpHbIE CBOWCTBAa OKCHJA U
THJIPOKCUA IUHKA, THJIPOKCOKOMIUIEKCHI IMHKA. [IpMeHeHne IMHKa 1 €ro COeANHEHHH.

OKcnepumenmanvhsvie Memoobl U3VUEHUs 6ewjecms U ux npespawjeHul. Wn3ydeHue o0pa3loB
HEMETaJNIOB; TOpeHue cepbl, Gocdopa, xene3a, MarHus B KUCIOPOJIe; U3ydeHHE KOJUIEKIUH «MeTaisl 1
CIUIaBbl»; B3aUMOJICHCTBHE IIEJNOYHBIX U ULIEJOYHO3EMEIbHBIX METAUIOB C BOJOH (BO3MOXKHO
UCIOJb30BAHUE BUIEOMATEPUANIOB); B3aUMOJIEHCTBUE IIMHKA U JKeJie3a C paCTBOPAMU KHUCJIOT M IIeN0oueH;
KayeCTBEHHBIEPEAKLIMM Ha HEOPraHWYeCKHe AaHHUOHbI, KaTHOH BOJOPOJAa U KATHOHBI METaJIOB;
B3aUMOJICHICTBUE THUJIPOKCHIOB aJIIOMHUHHMS W IIMHKA C pacTBOpaMU KHCIOT M IIEJI0YEH; peuieHHe
SKCIIEPUMEHTANbHBIX 3a1au 1o TemaM «l'amorens», «Cepa u e€ coequHEeHus», «A30T U Qocdop u ux
COEIMHEHUs», «MeTabl INIaBHBIX MOArPYII», «MeTalibl TOOOYHBIX TOATPYIIID.

XuMHUS U KU3Hb

Ponp xuMum B oOecrieueHMM YCTOMYMBOTO pa3BUTHs uenoBedecTBa. [loHATHE O HaydyHBIX
METO/Jax TO3HAaHMS M METOJOJIOTMM Hay4dyHOro ucciefoBaHus. HayuHble NpuUHOUIOBI OpraHU3aluu
XMMHUYECKOTO ITPOU3BO/ICTBA.

[TpombinuieHHBIE COCOOBI TOTYYEHHUS BaKHEHIITNX BeLIeCTB (HAa MpUMepe NMPOU3BOACTBA AMMHAKA,

CepHOM KUCIIOTHI, MeTaHo1a). [IpoMBbIlIeHHbIE CITOCOOBI MOJTyYeHHsI METAJIIOB U CIIJIABOB.
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XUMUYECKOE 3arpsi3HEHHE OKPYXKAroIlel cpeapl U ero MmocieAcTBUs. Poiap XxuMuu B obecrieueHUH
SHEPTeTUYECKOH 0€30MacHOCTH.

XuMus U 310poBbe uesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnonb30BaHus JEKapCTBEHHBIX
npenapatoB. Pojb XuMuu B pa3BUTUH MEIULIMHBI.

XuMHSI UIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIC J00aBKH. Posib XxuMun B 00eCTieYeHUN TTUILEBON
0€30IMaCHOCTH.

Kocmernueckne u mnapgromepHsle cpeacrBa. beitoBas xumus. [lpaBuia  Ge3zomacHoro
HCI0JIb30BAaHHUS [IpenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHUIIINE CTPOUTENbHBIE MaTepHalibl (LEMEHT, OETOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHn4eckue 1 MUHEPAJIbHbIE YI00pEHUSI.

CoBpemeHHbIe KOHCTPYKIIMOHHBIE MaTepHalibl, KpaCKH, CTEKIIO, KEpaMHUKa.

Pacuémnuie 3a0auu

Pacuérbl: Maccel BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEaKIIMM BEIIECTB; Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOTYKTOB
peaxkiuu, €ciii OJIHO W3 BEIIECTB MMEET NpUMeEcH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaxkiuu, eciau OJHO U3 BEUIECTB JJaHO B BUJE PACTBOPA C ONPEACIEHHON MacCcOBOM /10J1€ pacTBOPEHHOTO
BEIIECTBA; MAacCOBOW JIOJM M MOJIIPHOW KOHIIEHTpPAllMU BEIECTBa B PacTBOpE; JOJM BBIXOJA MPOIYKTa
peaKkuu 0T TEOPETUUYECKH BO3ZMOXKHOTO.

Mesrcnpeomemmnwie ceasu

Peanuzanust MexnpeaIMeTHBIX CBsS3€M ImpHM M3ydeHHH oOIed M HeopraHudeckod xumuu B 11
KJIacce OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHHe KaK OOIINX €CTECTBEHHO-HAYYHbBIX MMOHSATHH, TaK U NOHITUH,
MPUHSATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOTO [IUKJIA.

Obwue ecmecmeenHO-HAYYHble NOHAMUA: SIBJICHUE, HAY4YHbIH (aKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, Kiaccu(uKalus, MNepUOJUYHOCTh, HAONIOJEHUE, H3MEPEHHE, SKCIIEPUMEHT, MOJIENb,
MOJEITUPOBAHUE.

Quzuka: MaTepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIIHI,
PaaMo0aKTUBHOCTh, MOJIEKYJIA, YHEPIeTUYECKUN YpPOBEHb, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE
BEIECTBA, UJICAIbHBIN ra3, (pru3nyecKrue BeIUUNHBL, AUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUS, Macca.

buonoeus: xinerka, opraHmsM, 3KoCHCTeMa, Onocdepa, MeTaboIM3M, MaKpO- U MHUKPOIIEMEHTHI,
O€NKU, XKUPBI, YIIIEBOJbl, HYKIIEHHOBBIE KHUCIIOTHI, (De€PMEHTHI, TOPMOHBI, KPYrOBOPOT BEILECTB U MOTOK
SHEPrUU B IKOCHCTEMAX.

l'eoepagpus: MuHepasbl, TOPHbIE OPO/IbI, IOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

Texnonoeus:  XUMHYECKas TMPOMBIIUIEHHOCTb, METaJUIyprusi, CTPOUTENbHBIE  MaTepHUalbl,
CEJIbCKOXO3SHCTBEHHOE MIPOU3BOJICTBO, MHILeBas MIPOMBIIIIEHHOCTD, dapmanieBTUYECKAs
MIPOMBIIIJIEHHOCTh, POU3BOJCTBO KOCMETUYECKHX IpEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHasoB, MEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMUSD»

€ YKa3aHHMeM KOJU4YeCTBA aKaJeMHYeCKMX YacOB, OTBOAUMBIX HAa OCBOEHHE KAaMKI0W TeMbl
yuyeOHOro mnpeamera «XMMHS» € BO3MOKHOCTHIO MCIOJIb30BAHUSI MO JITOH TeMe 3JIEKTPOHHBIX
(undpoBbIX) 00pa3oBaTeIbLHBIX PECYpPCOB, B TOM YHCJIe ¢ y4eToM (eepanbHoi padoueil nmporpaMMsbl
BOCIIUTAHUS

JledaTenbHOCTh YUUTENS ¢ yueToM (eiepadbHON MPOrpaMMbl BOCIUTAHUS
B peanuzanum BOCHUTATENBHOIO MOTEHIMAJA YpOKa IEJAaror OpPUEHTUPYETCS Ha IIEJIEBbIE
IIPUOPUTETHI PE3YIbTATOB B BOCIUTAHUM, PA3BUTHUE JIMYHOCTH OOYYAIOLIMXCS, HA JOCTM)KEHUE KOTOPBIX
JOJDKHA OBITh HalpaBiieHa €ro JesTelIbHOCTh JUIsl BbimosiHeHHus TpeboBanuit ®I'OC COOu denepanbHOit
IIPOrpamMMbl BOCIUTAHUS.

LeneBoii npuoputeT BocnuTanus Ha yposue COO HesitenbHOCTD
YUYHTEs ¢ y4eTOM
padoueit
NPOrpaMMbl
BOCIIHTAHUSA
1. I'pazknaHcKO-NAaTPHOTHYECKOE BOCIIMTAHUE:
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1.1.3Har0mMiA ¥ JTFOOSIIMNA CBOIO MAJTYIO0 POJIMHY, CBOHM Kpaii, IMEIOIIHii pencTaBieHie o Poaune - 11
Poccun, e€ Teppuropun, pactonoxeHn;
1.2. co3Haromuii MpUHAUIEKHOCTD K CBOEMY HapOIy M K OOITHOCTH rpaxkaaH Poccuw, 1.2
MIPOSIBILSIFONIMN yBa)KEHHE K CBOEMY U IPYTHM HapojaMm;
1.3. noHMMaronMii CBOIO CONPUYACTHOCTH K MPOIIJIOMY, HACTOSAIIEMY U OyAyIIeMy POIHOTO Kpasi, 1.3
cBoelt Pogunsl - Poccun, Poccuiickoro rocyaapcraa;
1.4. nOHMMAIOIINI 3HaYEHUE I'PAKJAHCKIX CUMBOJIOB (TOCYIapCTBEHHAs! CUMBOJIMKa Poccny, 1.4
CBOETO PErroHa), MPa3HUKOB, MECT NOYNTAHUS T€POEB U 3aIUTHUKOB OTeuecTBa, MPOSBISIONMN K
HUM YBa)KEHHE;
1.5.nmeronuii mepBOHAYAIBHBIE ITPEACTABIICHNUS O ITPaBaX U OTBETCTBEHHOCTH YEJIOBEKA B 1.5
00IIeCcTBE, TPAKIAHCKHX MPaBax M 0053aHHOCTSIX;
1.6.nprHUMarONIMi ydacTHe B )KU3HH Kjlacca, 001ieo0pa3oBaTesbHOM OpraHU3aliy, B TOCTYITHOU 110 1.6
BO3PACTY COIMAIBHO 3HAYNMOM e TeIbHOCTH.

2. IyXOBHO-HPABCTBEHHOE BOCIINTAHHUE:
2.1.yBaxkaromui 1yXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOEH CEMbH, CBOEr0 HapoJia, CEMEMHbIE 2.1
LIEHHOCTH C Y4€TOM HAllMOHAJILHOM, PEIMTHO3HON MPHHAICKHOCTH;
2.2.co3HarOMmuUi IEHHOCTh KaXKI0H uenoBeuecko )KM3HU, TPU3HAIOINN UHIUBUYalbHOCTb U 2.2
JIOCTOMHCTBO Ka)JIOT'O YeJIOBEKa;
2.3.100poKeIaTeNbHbIN, TPOSBISIONIAN CONEPEKUBAHUE, TOTOBHOCTh OKA3bIBATh MIOMOIIIb, 2.3
BBIpQ)KAIOIIMH HENPUSITUE ITOBEACHUS, TPUUHHSIOMIEro (pU3n4ecKuil 1 MOPaJIbHBIA BpeA APYTUM
JIIOJISIM, YBaXAIOIUH CTaplInX;
2.4.YMeromuit OIEeHUBATh TOCTYIKHU C IMO3UIIUU UX COOTBETCTBHS HPAaBCTBEHHBIM HOpMaM, 2.4
OCO3HAIOIINI OTBETCTBEHHOCTH 33 CBOM MOCTYIKH;
2.5.Bnazeromuii npecTaBIeHUIME O MHOT000Pa3uH S3BIKOBOTO U KyJIBTYPHOTO IIPOCTPAHCTBA 2.5
Poccuu, nmeroniuii nepBoHavaIbHble HABBIKK OOIICHHS C JIFOIbMH PAa3HBIX HAPOJOB,
BEPOUCIIOBEIAHUN;
2.6.Co3Haronmii HpaBCTBEHHYIO U ICTETHYECKYIO LIEHHOCTh JTUTEPATyPhl, POJHOTO S3bIKa, PYCCKOTO 2.6
3bIKa, TPOSIBIISIIOIINI HHTEPEC K YTSHHIO.

3. dcTeTHYECKOE BOCIIMTAHUE:
3.1.ciocoOHbI# BOCIIPUHUMATH U YyBCTBOBATH IMPEKPACHOE B OBITY, MPUPOJIE, UCKYCCTBE, 3.1
TBOPYECTBE JIIOJEH;
3.2.IpOSIBIISIIONINI HHTEPEC U YBAXKEHUE K OTEUECTBEHHOW M MUPOBOH XYIOKECTBEHHON KYIIBTYPE; 3.2
3.3.nposBIIAIOMINI CTPEMIIEHUE K CAMOBBIPAXKEHHIO B Pa3HBIX BUJIAX XYyI0KECCTBEHHON 3.3

ACATCIIbBHOCTHU, HCKYCCTBC.

4. ®uznyeckoe BocnuTanue, GoOpMHUPOBaAHHE KYJIbTYPhI 3/10POBbSl H SIMOIHOHAJIBHOI0 0JIATONIOJTYYHSI:

4.1.6epexHO OTHOCSIIUICS K PU3MIECKOMY 37I0pOBbIO, COOIIOIAIOIIHNI OCHOBHBIE MPaBUIIa 4.1
3I0pPOBOT0O U O€30IacCHOr0 IS ce0sl U APYTrHX JIoAeH 00pa3a )KU3HH, B TOM YHCIIE B
nH(pOpMaIMOHHOI cpejie;
4.2.BIaeoIMi OCHOBHEIMY HaBBIKAMU JTMYHOM U 0OIIECTBEHHON I'MIMEHBI, 0€30I1aCHOIO 4.2
MIOBE/ICHNs B OBITY, IPUPOJIE, OOILECTBE;
4.3.0preHTHPOBAHHbII Ha (PU3UYECKOE PA3BUTHUE C YIETOM BO3MOKHOCTEW 370POBBS, 3aHSATHS 4.3
(bU3KYIBTYPOH U CIOPTOM;
4.4.co3Haromuii ¥ MPUHIMATOIINI CBOIO MTOJIOBYIO IPHUHAIIEKHOCTH, COOTBETCTBYIOIIHNE €i 4.4
ncuxo(hU3MIecKre 1 MoBeAeHYeCKHe 0COOCHHOCTH C yIE€TOM BO3pacTa.
5. TpynoBoe BocnnuTaHue:
5.1.co3HarOUM IEHHOCTD TPYAa B )KU3HU Y€JIOBEKa, CEMBbH, OOIIIECTBA; MPOSBIISIOIINA YBaKEHHE K 51
TPYAY, JTIOAAM TpyZAa, OepexkHOe OTHOILIEHNE K pe3yabTaTaM Tpy/ia, OTBETCTBEHHOE MOTpedIIeHHE;
NPOSIBIIIONIMN HHTEpEC K pa3HbIM NpodeccHsiM;
5.2.y4acTBYIONIMH B Pa3IMYHBIX BHAAX JOCTYITHOTO II0 BO3PACTY TPYAA, TPYAOBOH IesSTENbHOCTH. 5.2
6. Jxosiornyeckoe BOCIUTAHME:
6.1.moHMMAarONIMil IEHHOCTh NPUPOBI, 3aBUCHMOCTb KU3HH JIFO/ICH OT PUPOJIBI, BIMSIHHE JTFOCH Ha 6.1
NPUPOLY, OKPYKAIOIIYIO CPEAY;
6.2.TIpOSIBIISFOIINIA JTFOO0BB M OepeKHOE OTHOLICHNE K IPUPOC, HETIPUATHE IEHCTBUH, IIPHHOCSIITIX 6.2
BpE IPHUPOJIe, OCOOSHHO JKMBBIM CYIIECTBAM;
6.3.BBIpaXKaIOINIA TOTOBHOCTD B CBOCH ACSATEIFHOCTH NPHICPKMBATHCS YKOIIOTHYECKHX HOPM. 6.3
7. lleHHOCTH HAYYHOI'0 NO3HAHMSA:
7.1.BBIpaXXaronyii IIO3HABATENbHBIE HHTEPECH], AKTUBHOCTH, TFIOO03HATEIBHOCTD U 7.1
CaMOCTOSTENILHOCTh B TO3HAHHUHN, HHTEPEC M YBAKEHHE K HAYYHBIM 3HAHHUSIM, HAYKE;
7.2.005a1a101Mi NEpBOHAYAILHBIMHI TIPEICTaBICHUSIME O IPUPOIHBIX U COIMAIBHBIX O0BEKTaX, 7.2
MHOroo0pa3un 0OBEKTOB U SIBJIICHUI MTPUPOJIBI, CBS3H )KUBOM M HEXHBOW PUPOABI, O HAYKE,
Hay9YHOM 3HAHUM;
7.3.uMeromuii epBoHavaIbHbIe HABBIKM HAOMIOICHHUH, CHCTEMATH3aIMH M OCMBICIICHUSI OTIbITA B 7.3
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eCTeCTBeHHO-Hay‘IHOﬁ u FyMaHHTapHOﬁ 00JIaCTSIX 3HAHUS.

10 ximace (102 gaca)
Nenn HaumenoBaHue pa3iesioB u KosmgecTBo yacoB DJIEKTPOHHBIE JesTeabHOCT
/m TeM NPOrpamMMbI BCErO KP TIP/JIP/PP (undposbie) b YYHMTEJS 110
o0pa3oBaTeJbHbIC peanu3zanum
pecypcbl ¢denepanbHoi
pabdoueit
TPOrPaMMBbI
BOCIINTAHUS
Pa3 | Teoperuueckue OCHOBBI 8 - - https://prosv.ru/umk/umk 1.3
JeJ | OpraHuYecKol XuMHuu -po-himii-o-s-gabrielyan- 1.5
1 10-11-klassy.html 2.2
1 | [Ipeamer opraHuveckon 8 - - ONEeKTPOHHBIN 2.3
xuMud. Teopus XUMHYECKOTO o0pa3oBaTeIbHBIN 24
CTPOEHUSI OPTaHUYECKUX pecypc 2.5
COeAMHEHUH «JlomamHaue  3amaHUs. 4.1
Cpennee obree 4.2
obOpazoBaHHe. XUMHSD», 5.1
10-11 xnacc, 5.2
AO UsnarenscTBO 6.1
«IIpocBemienuey, 7.1
ONEeKTPOHHBIN 7.2
00pa3oBaTeNbHBIN 7.3
pecypc
Tpenaxep «Obnako
3HAHUID. XUMUSL.
10 xiacc,
000 «Pusukod Jlady,
https://resh.edu.ru/subjec
t/lesson/6149/main/1704
00/
https://media.prosv.ru/co
ntent/item/reader/10302/
Pas YraeBonopoabl 35 3 1 https://prosv.ru/umk/umk
et -po-himii-o-s-gabrielyan-
2 10-11-klassy.html
2.1 | TlpenenbHble YrIIEBOJOPOABI - 5 1 - OeKTPOHHBIN
AJIKaHBI, ITUKI0ATKAHBI. 00pa3oBaTeIbHBII 1.3
pecypc «JlomamHme 15
2.2 | HenpenenbHble YIIeBOIOPOIbL: 14 1 1 3a/1aHus. Cpennee 2.2
aJIKEHBI, alIKaIUeHb], aJKUHBI ob1iee oOpa3oBaHMe. 2.3
Xumwmst», 10-11 xmace, 2.4
2.3 | ApomaTHyecKHe YrieBOI0pOIbI 8 1 - AO U3 patenseTBO 2.5
(apensr) «IIpocBeieHue, 3.1
4.1
[IpupoaHble  HCTOUHHMKH | 4 - - https://resh.edu.ru/subjec 4.2
2.4 | mepepaboTKa yrIeBOIOPOIOB t/lesson/6149/main/1704 51
00/ 5.2
2.5 | T'anoreHnpou3BoOAHbIC 4 - - 6.1
YIACBOAOPOAOB ONEeKTPOHHBIHI 6.2
00pa3oBaTebHBII gi
pecypc «i cmam ETD. 7:2
Cpennee obmree 7.3
oOpa3oBaHme.
Y4eOHBI MOLyNb MO
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https://prosv.ru/umk/umk-po-himii-o-s-gabrielyan-10-11-klassy.html
https://prosv.ru/umk/umk-po-himii-o-s-gabrielyan-10-11-klassy.html
https://prosv.ru/umk/umk-po-himii-o-s-gabrielyan-10-11-klassy.html
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://media.prosv.ru/content/item/reader/10302/
https://media.prosv.ru/content/item/reader/10302/
https://prosv.ru/umk/umk-po-himii-o-s-gabrielyan-10-11-klassy.html
https://prosv.ru/umk/umk-po-himii-o-s-gabrielyan-10-11-klassy.html
https://prosv.ru/umk/umk-po-himii-o-s-gabrielyan-10-11-klassy.html
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/

pEIICHUTO TPYAHBIX
3aMaHnsl Mo  ydeOHOMY
peaMETy «XUMUS.
10-11  kmaccer»y, AO
W3 narenncTBO
«IIpocerieHuey,
Tpenaxep «Obnako
3HAHUI). XUMUS.

10 xiacc,

000 «Dwusukon JIady,
https://media.prosv.ru/co

ntent/item/reader/10302/

https://foxford.ru/wiki/hi
miya/vyvod-formuly-
veschestva

https://infourok.ru/labora
tornaya-rabota-po-himii-
na-temu-acetilen-
5852738.html

https://www.yaklass.ru/p
/himija/10-klass/

https://resh.edu.ru/subjec
t/lesson/6148/main/1704
65/

https://topuch.com/izgoto
vlenie-modelej-molekul-
uglevodorodov-i-ih-
galogenoproizv/index.ht
ml

Pa3 | Kucaopoacoaep:xkamue 41
AeJl | opraHuyecKue coeIuHeHus!
3

3.1 | Crnuptsl. Denon. 11

3.2 | KapOonunsHblecOeAMHEHUST - 21
aJIbIeTHIbI u
KeTOoHBI. KapOOHOBBIEKUCIIOTEL.
Croxubieahupsl. JKupsb

3.3 | YrueBoast 9

ONEeKTPOHHBIN
00pa3oBaTebHBIN
pecypc
«JlomarniHue 3agaHusl.
Cpennee obree
obpazoBaHue. XUMUD»,
10-11 xnacc,

AQO UsznarenscTBO

«IIpocemienuey,
ONEeKTPOHHBIN
00pa3oBaTeIbHBII
pecypc
«4 cmam EI'D. Cpennee
obmiee oOpazoBaHIe.
Y4eOHbIi MOIYIh IO
PEIICHATO TPYIHBIX
3a/1aHus 110 yueOHOMY
npeaMeTy «XUMUs».
10-11  xmaccer», AO

N3natenscTtBO
«IIpocemieHuey,
Tpenaxep «Ob6mako
3HAHUN». XUMHSL.
10 xnacc,
000 «®Dusukon J1ab»
https://media.prosv.ru/co

1.3
1.5
2.2
2.3
2.4
2.5
3.1
4.1
4.2
51
5.2
6.1
6.2
6.3
7.1
7.2
7.3
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https://media.prosv.ru/content/item/reader/10302/
https://media.prosv.ru/content/item/reader/10302/
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://infourok.ru/laboratornaya-rabota-po-himii-na-temu-acetilen-5852738.html
https://infourok.ru/laboratornaya-rabota-po-himii-na-temu-acetilen-5852738.html
https://infourok.ru/laboratornaya-rabota-po-himii-na-temu-acetilen-5852738.html
https://infourok.ru/laboratornaya-rabota-po-himii-na-temu-acetilen-5852738.html
https://www.yaklass.ru/p/himija/10-klass/
https://www.yaklass.ru/p/himija/10-klass/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://topuch.com/izgotovlenie-modelej-molekul-uglevodorodov-i-ih-galogenoproizv/index.html
https://topuch.com/izgotovlenie-modelej-molekul-uglevodorodov-i-ih-galogenoproizv/index.html
https://topuch.com/izgotovlenie-modelej-molekul-uglevodorodov-i-ih-galogenoproizv/index.html
https://topuch.com/izgotovlenie-modelej-molekul-uglevodorodov-i-ih-galogenoproizv/index.html
https://topuch.com/izgotovlenie-modelej-molekul-uglevodorodov-i-ih-galogenoproizv/index.html
https://media.prosv.ru/content/item/10302/

ntent/item/10302/

https://foxford.ru/wiki/hi
miya/prostye-efiry-
epoksidy

https://resh.edu.ru/subjec
t/lesson/5727/main/1505
81/

https://foxford.ru/wiki/hi
miya/poluchenie-i-
primenenie-fenola-i-ego-
gomologov

https://youtu.be/Cg6
ZXRJiL5U

https://nsportal.ru/shkola/
khimiya/library/2019/03/
10/konspekt-uroka-po-
himii-na-temu-reshenie-
zadach-na-opredelenie

https://media.prosv.ru/co
ntent/item/10698/

https://resh.edu.ru/subjec
t/lesson/5952/start/15063
1/

https://www.yaklass.ru/p
/himija/10-
klass/reshenie-
raschetnykh-zadach-
6888498/

Pa3 | Azorconep:kamme 12
JeJl | opraHuvyeckue coeJuHeHHsI
4,
4.1 | AMuHBL AMWHOKHCIIOTHI. 12
benxu

ONEeKTPOHHBIN
00pa3oBaTebHBIN
pecypc
«Jlomariaue 3agaHusl.
Cpennee ooOriee
oOpa3oBaHUe. XUMILD»,
10-11 xmacc,

AQO UsnarenscTBO

«IIpocemienuey,
ONEeKTPOHHBIN
00pa3oBaTeIbHBII
pecypc
«4 cmam EI'D. Cpennee
obmiee oOpazoBaHIe.
Y4eOHbIi MOIYIh IO
PEIICHATO TPYIHBIX
3a/1aHus 110 yueOHOMY
npeaMeTy «XUMUs».
10-11  kmaccery, AO

W3 narenscTBO
«IIpocaemieHney,
Tpenaxep «O6mako
3HaHUNY. XUMUSL.
10 kacc,

1.3
1.5
2.2
2.3
2.4
2.5
3.1
4.1
4.2
51
5.2
6.1
6.2
6.3
7.1
7.2
7.3
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https://media.prosv.ru/content/item/10302/
https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-fenola-i-ego-gomologov
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000 «®Dusukon JIadb»

https://media.prosv.ru/co
ntent/item/10302/

https://media.prosv.ru/co
ntent/item/reader/10698/

https://chem-
ege.sdamgia.ru/search

Pa3 Bbicokomoitexyasipabie 6 - 1 OJEeKTPOHHBII
neJt coeJUHEeHHs 00pa3oBaTeIbHBII 1.3
5. pecypc 1.5
5.1 | BeicokomonekynsipHbie 6 - 1 «JlomaiHue 3aganus. 2.2
COEIMHEHUS Cpennee obriee 2.3
obpazoBaHue. XUMUS», 2.4
10-11 xnacc, 2.5
AO NzparenscTBO 3.1
«IIpocserieHuey, 4.1
ONEeKTPOHHBIN 4.2
00pa3oBaTeNbHBIN 5.1
pecypc 5.2
«S copam EI'D. Cpennee 6.1
ob1iee 0OpazoBaHuUe. 6.2
YueOHbII MOITYNb IO 6.3
PELIEHUIO TPYIHBIX 7.1
3a/laHus 110 Y4eOHOMY 7.2
MpeAMETY «XUMUS. 7.3
10-11  xmaccer», AO
W3 nparTenbpcTBO
«IIpocerienue»
https://resh.edu.ru/subjec
t/lesson/6095/main/1508
26/
https://media.prosv.ru/co
ntent/item/10302/
https://foxford.ru/wiki/hi
miya/vysokomolekulyarn
ye-soedineniya
https://resh.edu.ru/subjec
t/lesson/4777/main/1705
40/
https://youtu.be/hde
B42iAzgU (Byakanusai
U PE3VHBI)
O01IeeKoJIUYeCcTBO 102
4acoBIONpoOrpamMme
JIP-naGopatopHnas pabora, [IP —ipakTuueckas pabota, PP — pa3Butue peun
11 kmacc. O6mast u Heoprauuyeckas xumus (102 vaca)
Nenn HanmenoBanue pa3jiesioB u KosmngecTBo yacoB DJIeKTPOHHBIE JesTeabHOCT
/m TeM NPOrpamMMbl BCErO KP TIP/JIP/PP (uu¢posbie) b YYMTEJ 110
o0pa3oBaTe/IbHbIC peanu3anuu
pecypcnl ¢denepanbHoi
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BOCITHTAHHUS
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L pecypc 2.2
Crtpoenue aToma. 9 «JlomamHue  3agaHUA. 2.3
1.1 | Ilepuomuueckuii  3aKOH U Cpennee obmree 2.4
ITepnoauueckast cucreMa oOpazoBaHHe. XUMHS», 4.1
XUMHYECKUX dreMeHToB J[. . 10-11 macc, 4.2
MeHnneneeBa AO UznarenscTBO 5.2
«IIpocsemienue», 6.2
ONEeKTPOHHBIN 7.1
00pa3oBaTeIbHBII 7.2
pecypc 7.3
1.2 | Crpoenue BermiecTra. 11 «l cnam EID. Cpennee 1.3
Muoroo6pasue BemecTs obee o0pasosate. 1.5
Y4eOHBIE MOIYNb IO 29
1.3 | Xumudeckue peakiyu 19 PEIICHNIO TPYAHBIX 2.3
3alaHusl Mo ydeOHOMY 24
npeaMeTy «XUMUs». 25
10-11  kmaccer»y, AO 31
U3 paTenbcTBO 41
«IIpocBemienue», 4.2
Tpenaxep «Obnako 51
3HaHUNY». XUMUS. 5.2
11 knace, 6.1
000 «®Duzukon JIady» 6.2
https://media.prosv.ru/cont gi
ent/item/reader/12666/ 7.2
7.3
https://resh.edu.ru/subjec
t/lesson/6479/main/1509
93/
https://www.yaklass.ru/p
/himija/11-
klass/osnovnye-
poniatiia-i-zakony-
khimii-
6931691/sovremennaia-
model-stroeniia-atoma-
6936621/re-a84accaa-
95cf-41ae-be72-
6db6a7712ala
https://foxford.ru/wiki/hi
miya/klassifikatsiya-i-
nomenklatura-
neorganicheskih-
veschestv
Pa3 Heoprannyeckasi XuMus 54 ONEeKTPOHHBIN
e 00pa3oBaTeNbHBII
2. pecypc
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Hemeramner
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2.2

Meramist
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«JlomamHue  3agaHUsA.
Cpennee obrmiee
oOpazoBaHue. XUMUSD»,
10-11 xnacc,

AOQO UzparenscTBO
«IIpocerieHuey,
ONeKTPOHHBIN
00pa3oBaTeIbHBII
pecypc

« cmam EI'D. Cpennee
ob1ree oOpazoBaHue.
Y4eOHBIE MOIYNb IO
PEIICHUIO TPYIHBIX
3alaHnsl Mo ydeOHOMY
mpeaMeTy «XUMUS.
10-11  kmaccer»y, AO
NznarenbcTBO
«IIpocserieHuey,
Tpenaxep «Obnako
3HaHUID. XUMusl.

11 knacc,

000 «DwuzukoH JIad»

https://resh.edu.ru/subjec
t/lesson/5939/main/1513
24/

https://foxford.ru/wiki/hi
miya/allotropiya

https://media.prosv.ru/cont
ent/item/reader/12666/

https://chemege.ru/ximiy
a-fosfora/

https://infourok.ru/prakti
cheskaya-rabota-
reshenie-
eksperimentalnyh-

zadach-po-teme-
galogeny-4548517.html

https://pandia.ru/text/78/
318/2683.php

http://school-
collection.edu.ru/catalog/

rubr/eb17b17a-6bcc-
0l1ab-0e3a-
alcd26d56d67/?interface
=pupil&class[]=50&subj
ect[]=31

https://videouroki.net/vid
eo/9-poluchieniie-
mietallov-
nakhozhdieniie-ikh-v-
prirodie.html

1.3
1.5
2.2
2.3
2.4
2.5
3.1
4.1
4.2
51
52
6.1
6.2
6.3
7.1
7.2
7.3

27



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://foxford.ru/wiki/himiya/allotropiya
https://foxford.ru/wiki/himiya/allotropiya
https://media.prosv.ru/content/item/reader/12666/
https://media.prosv.ru/content/item/reader/12666/
https://chemege.ru/ximiya-fosfora/
https://chemege.ru/ximiya-fosfora/
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnyh-zadach-po-teme-galogeny-4548517.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnyh-zadach-po-teme-galogeny-4548517.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnyh-zadach-po-teme-galogeny-4548517.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnyh-zadach-po-teme-galogeny-4548517.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnyh-zadach-po-teme-galogeny-4548517.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnyh-zadach-po-teme-galogeny-4548517.html
https://pandia.ru/text/78/318/2683.php
https://pandia.ru/text/78/318/2683.php
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
https://videouroki.net/video/9-poluchieniie-mietallov-nakhozhdieniie-ikh-v-prirodie.html
https://videouroki.net/video/9-poluchieniie-mietallov-nakhozhdieniie-ikh-v-prirodie.html
https://videouroki.net/video/9-poluchieniie-mietallov-nakhozhdieniie-ikh-v-prirodie.html
https://videouroki.net/video/9-poluchieniie-mietallov-nakhozhdieniie-ikh-v-prirodie.html
https://videouroki.net/video/9-poluchieniie-mietallov-nakhozhdieniie-ikh-v-prirodie.html

Pa3 XuMus 1 KU3Hb 9 ONeKTPOHHBIN

e 00pa3oBaTebHBII

3. pecypc

3.1 | Xumus u *Ku3Hb 9 «Jlomamare  3amaHUS. 1.3
Cpennee obrmiee 1.5
oOpazoBaHue. XUMUS», 2.2
10-11 xnacc, 2.3
AO UsnarenscTBO 2.4
«IIpocBerieHne» 2.5

3.1
https://infourok.ru/lekciy 4.1
a-metodi-nauchnogo- 4.2
issledovaniya- g;
621362.html 61
https://resh.edu.ru/subjec gg
t/lesson/3514/start/15142 7:1
9/ 7.2
7.3
https://foxford.ru/wiki/hi
miya/proizvodstvo-
metanola
https://extxe.com/28947/
sovremennye-i-novye-
materialy-v-
promyshlennosti/
https://www.polnaja-
jenciklopedija.ru/nauka-
i-tehnika/nanotehnologii-
i-nanomaterialy.html
O011ee KOJIHYECTBO 102

Yacos no nporpamme
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