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IHHOACHUTEJIBHASA 3ATIINCKA

Pabouass mporpamMma mo XuMuu 0a30BOTO YPOBHS MPEAMETHON OO0JACTH €CTECTBEHHO-HAyYHBIC
npeametsl uist 10-11 kimacca coctaBieHa Ha OCHOBE:

@enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanun B Poccuiickoit denepannny;
npukaza MunoopHayku ot 17.05.2012 Ne 413 «O6 yrBepxkaeHu# (heaepaTbHOrO roCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa CpeAHEro oomero ooOpa3oBaHus» (C U3MEHEHHMSAMH, BHECCHHBIMH
npukazoM Munnpocsemenus ot 12.08.2022 Ne 732);
npukaza MunnpocBemenus oT 18.05.2023 Ne 371 «O06 yrBepxkuenun denepaibHOM
00pa30BaTEIILHON MPOrpaMMBI CPETHETO 00IIero 00pa3oBaHus Y,
npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsnka opranusauuu u
OCYILIECTBIICHUS ~ 00pa3oBaTEeNbHOW  JEATCIILHOCTH 10 OCHOBHBIM  00IIe00pa3oBaTeIbHBIM
mporpaMmaM — 0Opa3oBaTeNbHBIM MPOTPAaMMaM HAYaJIbHOTO OOIEro, OCHOBHOTO OOINEro
cpenHero oOmiero oopasoBaHus»;

Konuenuun npenoaBanust yaeOHOTo npeameTa « XuMus»;
Konuenmuu skonoruueckoro o0pazoBaHus B cucteMe o0IIero o0pa3oBaHus;

CII 2.4.3648-20 «CaHMTapHO-3IUAEMUOJIOTHYECKUE TPeOOBaHUS K OpraHU3alMsM BOCHHUTAHUS U
oOy4eHHs, OTIBIXa W O3JIOPOBIICHUS J€Te W MOJOACKH», YTBEPKIACHHBIX ITOCTAHOBICHUEM
IJIaBHOTO caHuTapHOTro Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['uruennyeckrue HOpMaTUBBI U TpeOOBaHUS K 00eCHeYeHNI0 OE30MacCHOCTH U
(wnm) Oe3BpEeTHOCTH ISl YeoBeKa (PAKTOPOB cpeibl OOMTAHUS», YTBEPKIECHHBIX MMOCTAaHOBICHUEM
IJIABHOTO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

y4eOHOT0 TUTaHa cpemHero olIero oopasoBanus, yreepxkaeHHoro npukazoM MBOY «'umuazust No
4y ot 29.08.2023 Ne 175 «O0 yTBEp)KACHWU OCHOBHON 0Opa30BaTENBHON MPOTPaMMBI CPEIHETO
0011ero 00pa3oBaHUsY;

(dbenepanbHON pabouell TPOrpaMMBbI 10 y4eOHOMY MTPEAMETY «XUMUS» 0a30BOTO YPOBHSI.

ABTOpckoi nporpammsel Epemun B.B., JIpoznos A.A., Ky3smenko H.E., Jlyaun B.B. «IIporpamma Kypca
xumun 10, 11 k1accoB 00111e00pa30BaTeIbHBIX YIpekIeHui. ba3oBblii ypoBeHb», [Ipoda, 2020, nomyiieHa
MunucTepcTBOM 00pa3oBaHus U HayKu Poccuiickoi deneparnuu.

Pabouyas nmporpamMma Kypca XumMuu pazpaboTaHa Kk yaeOHUKaM aBTOPOB:

1. «Xwmmsa. 11 xmacc. bazoseiii ypoBens» Epemun B.B., JlpoznoB A.A., Ky3emenko H.E., Jlyaun B.B.,
Tepeuun B.W. dpoda, 2021, 158 c.

[IpencraBnennsiii YMK BvIOpan, motomy uto coorBeTcTBYeT TpeboBanusm PI'OC OOIl COO wu

BHECEH B (pe/iepalibHbII NepedeHb YUeOHUKOB, PEKOMEH/I0BAaHHBIX K HCIOJIb30BAHUIO MPU pealln3aluu

00pa30BaTeNIbHBIX TPOrPAMM.

OcHoBHas1 HeJIb YUeOHOTO MpeaMeTa:
- (opmHpoBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B KOTOPOM CHCTEMa XMMHUYECKUX 3HAHUUN
SABJISETCA € BAKHEUITNM KOMIIOHEHTOM;
- pa3BUTHE MHTEJUICKTYaJIbHOTO M HPABCTBEHHOT'O MOTEHIMANIA CTAPIICKIACCHUKOB, (OPMHUpPOBAHHE Y
HUX 9KOJOTHYECKH IPAMOTHOTO B y4eOHOU U NpodecCHOHANBHON AEITEIbHOCTH, a TAKXKE B OBITY;
- OCO3HaHWE Yy CTapIIEKIaCCHUKOB HEOOXOIUMOCTH B Pa3BUTUM XHMHUU U XUMHYECKOH
MIPOMBIIIIJIEHHOCTH, KaK MPOU3BOIUTEIILHON CUITBI OOIIECTBA;
- TIOHMMaHue HeoOXOaUMOCTH Oe30macHoro oOpalleHus ¢ BeleCTBAMU U MaTepuaiami,
HCIOJIb3YeMBIMHU B MPO(eCcCHOHABHOM U MOBCETHEBHOM JKU3HH.

3agaum yueOGHOrO npeamMera:

e (opMupoBaTh 3HaHUS 00 OCHOBAX OPraHWYECKON XMMHUHU - BaXKHEHIINX (akTax, MOHATHUSAX,
3aKOHAX M TEOpHsX, A3bIKE HAYKH, JOCTYIHBIX 000OLIEHUAX MUPOBO33PEHUYECKOTO XapaKTepa,
3HaHUS OCHOB XMMHUYECKOM HAyKH: BaKHEHIIUX MOHATUH, XUM.3aKOHOB M TEOpHUH, s3bIKa
HAayKH, JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa;

e (opMupoBaTh CHELYMEHHUS: 0OpamaTbCs C BEIIECTBAMHU, BBIMOJHATH  HECIOXKHBIC
9KCIEPUMEHTHI, cobOmronast mpasuia Th; rpaMOTHO NPUMEHATh XMM.3HAaHUS B OOILIEHHH C
IIPUPOIOH U B IOBCEAHEBHOM KU3HU;



® Dpa3BUBaThb yMEHHUS HAONIOJaThb U OOBACHATH XHUM.SBJICHHS, NPOUCXOAAIIUNE B MPUPOIE,
nabopaTopuu, B MOBCETHEBHOM JKU3HHU;

®  pa3BUBATh YMEHHUsS HAOIIOAATh U OOBACHATH XMMUYECKUE SBJICHNUS, COOIIOIATh IpaBUia
TEXHUKHU 0€30I1aCHOCTH IpHU pabOTe C BEIIECTBAMH B XUMUYECKOH TabOpaTOpHH U B
MMOBCEIHEBHOM JKU3HU;

®  pa3BHUBATh MHTEPEC K OPraHNYECKON XMMHH KaK BO3MOXHOM 00nacTu Oyaymieil mpakTHIecKou
NEeATENBHOCTH;

e pa3BUBaThb JIMYHOCTh  OOyYarOIIMXCSA:  UX  MHTEJUIEKTyaJlbHOE M HPABCTBEHHOE
COBEPUICHCTBOBaHKE, (POPMUPOBAHUE Y HUX I'YMaHUCTUYECKUX OTHOUIEHUH M 3KOJOTHYECKH
1eJIecO00pa3HOTO MOBEICHHS B OBITY M B IPOLIECCE TPYIOBOU ACATEIBHOCTH;

¢ (hopMUPOBATH FKOJIOTUIECKOE MBIIUICHNE, YOSKICHHOCTh B HEOOXOAMMOCTH OXPaHbI
OKpYKarollen Cpeibl.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOIT'PAMMEI T10 XMMUU HA BA3OBOM YPOBHE
CPEJIHET'O OBLIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTtBercTBHU C CUCTEMHO-ACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbLTATOB
OCBOGHHS TIpenMeTa «XHMHS» Ha YpPOBHE CpenHero o6mero oOpa3oBaHHS BBIACICHBI CIEAYIOINE
COCTABJISIFOIIME: OCO3HAHME OOYYAIOIIUMHUCS POCCUMCKOW TPaKJAHCKOW HWICHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOATENHHOCTH M CaMOOIPENEIeHNIO; HATUYNe MOTUBALMU K OOy4EHHIO; TOTOBHOCTh H
CIOCOOHOCTH 00YYAIOMIUXCS PYKOBOJICTBOBATHCS MPUHITHIMU B OOIIECTBE TIPABUIIAMH U HOPMaMH TTOBEJICHUS;
HaJIM4Yue€ MNpaBOCO3HAHUA, SKOJIOTHUECKON KYJIBTYPhbI, CIIOCOOHOCTE CTaBHUThH oeinm U CTPOUTh KU3HCHHBIC
IIJIaHBI.

JIMYHOCTHBIE pE3yAbTaTbl OCBOCHUS IpenMera «XHUMHUS» OTpa)xxaroT CPOPMUPOBAHHOCTH OIbITA
[I03HABATEIbHOM U NPAKTHYECKON HAEATEIBHOCTH OOYHAIOIIMXCA B IIPOLECCE pealn3allii 00pa30BaTelIbHON
JeSITETbHOCTH.

JIMYHOCTHBIE pE3yAbTaTbl OCBOCHUS IpeaMera «XHUMUS» OTpaxarT CGHOPMUPOBAHHOCTb OIIBITA
[I03HABaTEIbHOM U NPAKTHYECKOW HAEITEIbHOCTU OOYydarOIIMXCA B IpOIecce peanu3aluu o0pa3oBaTeNbHOM
JeSTeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpakAaHCKOT0 BOCTIMTAHMS

OCO3HaHUS OOYYAIOLUIMMHUCSA CBOMX KOHCTHTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KCHHUS K 3aKOHY H
MIPaBOMOPSAKY;

MIPEACTABIIEHUS O COLUATIBHBIX HOPMaX M MPABUJIAX MEKIMYHOCTHBIX OTHOIICHUI B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH IIPHU CO3AAHUM YYEOHBIX IPOEKTOB, PEILICHUH
y4eOHBIX M [T03HABATEIbHBIX 337124, BBITOJTHEHNH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NIPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apTyMEHTHI APYTUX IpPU aHAIIU3e
Pa3IUYHbIX BUIOB y4eOHOH IESITENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIEHMSI K HICTOPUYECKOMY U HAyYHOMY HACIEJUI0 OT€YECTBEHHON XHUMHH;

YBa)KEHMS K IPOLIECCY TBOPYECTBA B 00IACTH TEOPHH U MTPAKTUYECKOT'O MPHIIOKEHUS XUMHUH, OCO3HAHUS
TOro, 4YTO JAHHBIE HAYKH €CTh pe3yJibTaT [UIMTEIbHBIX HAOIIOACHWH, KPOIMOTIMBBIX 3KCIEPUMEHTATIbHbBIX
MTOMCKOB, TIOCTOSHHOT'O TPYZa YYEHBIX U IPAKTUKOB;

HWHTEpeca M II03HABATEILHBIX MOTHBOB B IOJIYYEHHMHM M IOCIENYyIOIIEeM aHaiu3e HH(popmanmuu o
MIEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO IOBEIECHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallH, CBSI3aHHBIE C XUMUUYECKUMH SBJICHUSMH, 1 IPUHAMATh OCO3HAHHBIE
pelIeHus, OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBENEHUE M MOCTYNKH CBOMX TOBAapHILEH C MO3UIMHA HPABCTBEHHBIX U
MIPaBOBBIX HOPM M € YYETOM OCO3HAHUS MOCIENCTBUN IOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:



MOHUMAaHHUS IIEHHOCTEH 370poBOro M Oe3omacHoro obpasza >KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3UYECKOMY U TICHXHUYECKOMY 370POBbBIO;

coOmoeHusl mpaBwil 0e30MacHOro OOpalleHusi C BEIIeCTBAMU B OBITY, IOBCEJHEBHOW >KW3HH, B
TPYAOBOH IEATENBHOCTH;

MOHUMAaHMS LEHHOCTH TMPaBWJ WHAWBUAYAIBHOTO W KOJJIEKTUBHOIO O€30MacHOro MOBEACHHUS B
CUTYaLUsIX, YIPOKAIOLINX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TIOCIEACTBUI M HENpPUATHS BPEOHBIX MPHUBBIYEK (YHIOTPEOSEHHS ajKOroJisi, HapKOTHKOB,
KypeHus);

5) TpynoBoro BocniuTanus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIEJOBATENbCKONH JEeATEbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U JIPYTUX BUAX AESITEIbHOCTH;

YCTaHOBKM Ha AKTHBHOC Y4YaCTUC B PCIICHUHN MPAKTUYCCKUX 3alaaqd COHHaHBHOﬁ HampaBJICHHOCTU (B
paMKax CBOETO KJlacca, IIKOJIbI);

WHTEepeca K MPaKTHYECKOMY H3YYEHHUIO MPOQEecCHil pa3MYHOro pojia, B TOM 4YHCIE Ha OCHOBE
MMPUMEHCHUA TPEAMETHBIX 3HAHWUM I10 XHUMUH,

YBAXKEHHUS K TPYLY, JIOJAM TPYAa U Pe3yJbTaTaM TPYJI0BOU AESITEINbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WHAMBHIYJILHON TpaeKTOpUW oOpasoBaHwus, Oymyuiei npodeccuu
" peain3annn CO6CTB€HHLIX JKU3HCHHBIX IIJIAHOB C y‘{eTOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH,
HWHTEPECOB U MOTpeOHOCTEH 00IIECTBa;

6) 3K0I0rMYeCKOro BOCTIMTAHMS:

9KOJIOTUYECKH IEIeCO00Pa3HOro OTHOLIEHHS K MPHUPOJE KaK MCTOYHHKY CYIIECTBOBAHMS JKH3HH Ha
3emite;

MOHUMAaHUSI TJ100aILHOTO XapakTepa 9KOJIOrH4CCKUX HpOGHeM, BJIMAHUA OSKOHOMHUYCCKHUX IMPOLECCOB Ha
COCTOSIHUE TTPUPOJIHON U COLUATIBHON CpEIbl;

OCO3HAaHUA HCOGXOJII/IMOCTI/I HCIIOJIb30BaHUA ZIOCTI/I)KCHI/Iﬁ XUMHUHN JJIsL peuIcHuA BOIIPOCOB
PaLMOHAIBHOTO IPUPONOIIONB30BAHUS;

AKTUBHOI'O HENPUATUA JIEHCTBUHN, NPUHOCIIIMX Bpel OKpYyXKalollled MNpUPOAHON cpelle, YMEHUs
[IPOTHO3UPOBaTh  HEONAronpUATHBIE OJKOJOTMYECKHE IIOCIEACTBUSL NpPEANpPUHUMAEMbIX JAeHcTBUIT U
MPEeNOTBpAIATh UX;

HaJW4us Pa3BUTOTO JKOJOTMYECKOrO MBIIIICHHS, DKOJIOTMYECKOM KyJIbTYpPBI, ONBITA AEATEIBHOCTH
JKOJIOTHYECKON HAIIPAaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA MMM B NO3HABATEIbHON, KOMMYHUKATUBHON H
COLIMAJIbHOM NPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO IIPOTUBOCTOSATH UICOJIOTHH XeMo(oouu;

7) LeHHOCTH HAYYHOI'0 IO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHA HAayKH M OOIECTBEHHOM
MIPaKTHKHY;

[IOHUMaHHA CHelu(UKd XUMHHM KaK HayKH, OCO3HaHUs €€ polnd B (OPMUPOBAHMHU DPALOHAIBHOTO
HAy4YHOT'O MBIIUIEHHS, CO3JaHUM LIEIOCTHOIO IPEACTaBICHUS 00 OKPY’KaIOIIeM MHUPE KaK O €UHCTBE IPUPOIbI
M YeNOBEKa, B IIO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHHMH NpoOIeM COXPaHEHHsS IPUPOIHOIO
PaBHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAUMMOCTU XMMHH Ul COBPEMEHHOH LMBUIM3ALMH: B €€ 'yMaHHCTHUYECKOM
HaNpPaBICHHOCTU M BYXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHUajbHOM KyJIbTYpBI, B PELICHUH II0OANbHBIX
MpoOJieM YCTOHYHMBOTO Pa3BHTHS YEIOBEYECTBA — CBHIPHEBOHM, SHEPTETUUYECKON, MHINEBOH M IKOIOTHYECKOM
0e30MacHOCTH, B Pa3BUTUH MEAULIMHBI, 00ECTIEUEHUH YCIIOBUH YCIIEITHOIO TPYJa U HKOJIOTHIEeCKH KOM(OPTHOI
KHU3HH KaXKJI0T0 YieHa OOLIecTBa;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TOHMMAHMS CYIIHOCTH METOJOB IIO3HAHMS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh HOJyyaeMble 3HAHUS IJISl aHAJIM3a U OOBSCHEHUS SIBJICHUI
OKPYXAaIoIIero MUpa M MPOUCXOSIIIMX B HEM H3MEHEHHH, YMEHHs IelaTh OOOCHOBaHHBIE 3aKJIIOYEHHUS Ha
OCHOBE HaYYHBIX (DAKTOB M MMEIOIUXCS JAHHBIX C LIENbIO MOTY4YEHHs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJNb30BaTh XUMHUECKAE 3HAHMS Ul PEILICHHUsS] MPOOJIeM B PeasIbHBIX
KU3HEHHBIX CUTYallUAX;

MHTEpeca K TO3HAHUIO, UCCIIEI0BATENBCKON AEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30oBaHUIO M CaMOOOPa3OBaHUIO, K AKTHBHOMY
MOTYYEHHUIO HOBBIX 3HaHUH N0 XUMHH B COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMH;

HHTEpeca K OCOOEHHOCTSIM TPy/la B pa3INYHbIX cepax npodeccunoHanbHON A TEIbHOCTH.



METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJbTaThl OCBOSHUS NpPOrpaMMbl MO XHMHHM Ha YPOBHE CPEIHEro oOmliero
00pa30BaHUs BKIIIOYAIOT:

3HAYUMBIC T (POPMHUPOBAHKSI MHPOBO33PEHUS 00YJAIOMINXCS MEKIUCIMIUTMHAPHBIC (MEKIIPEIMETHBIC)
OOLIICHAYYHBIC TTOHATHS, OTPAYKAIOIIHME IIETIOCTHOCTh HAYYHOW KapTUHBI MUpA U CIEIH(DUKY METOIOB TO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHHE, MPOLIECC, CUCTEMa, HaY4HbIH
(dakT, NPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsS, HCCIEeNOBaHHUE, HAOIIOACHHE, H3MEpEeHHE,
9KCIIEPUMEHT U JPYyTHUE);

yHUBEpCalbHble  y4eOHbIC JeiicTBUs  (MIO3HABaTeNbHBbIC, KOMMYHHKATHBHBIC, PETrYJSTHBHbBIC),
obecrieunBatomie  GopMupoBaHue  (YHKIMOHAIBHOW TPaMOTHOCTH M COIMAJbHOH  KOMIICTEHIIUH
00y4aroIIMuXCs;

CIOCOOHOCTh O0YYAIOIIUXCS HMCIONB30BaTh OCBOCHHBIC MEKIAMCIUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE
3HAHUS M YHHUBEPCAJIbHBIC YUeOHBIC ICHCTBHS B MIO3HABATEIILHOM U COLMAIBHOM TPAKTHKE.

MeranpeaMeTHbIie pe3ybTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU YU€OHBIMH MO3HABATEIbHBIMH,
KOMMYHHKATHBHBIMHU U PETYJIATHBHBIMU J€HCTBUIMH.

IMo3HaBaTeILHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBUSI

1) 6a3oBbIe JJOrnYecKkue AelicTBHS:

CaMOCTOSTENIBHO (hOPMYITHPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OIpENEeNATh IEIM JAEATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPHUH HUX JJAOCTHIKEHHS, COOTHOCHTH
PEIYILTATHI ACATCIIBHOCTU C IMTOCTABJICHHBIMU LCIAMU,

HCIIOJIB30BaTh IIPU OCBOCHUU 3HAaHUN HpI/IéMBI JIOTUYECKOI'o MbIIIJICHUA: BBIACIATE XapaKTCPHBIC
IIpHU3HAKN HOHATUH U YCTaHaBJIMBaTh HX B3aMMOCBA3b, HCIOJB30BaTh COOTBETCTBYIOUIUC IIOHATHUA JIA
00BSICHEHHUS OTHEIBHBIX (DAKTOB W SBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJTSI KIACCU(DHUKAIMN BEECTB M XUMUYCSCKUX PEaKIUi;

YCTaHaBIIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBSI3M MEXIY U3y4aeMbIMU SIBJICHUSMU;

CTPOWUTH JIOTWYECKHE pacCyXIeHHs (MHIYKTUBHbBIC, JNEAYKTHBHBIE, II0 AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SBJICHUAX, (POPMYTHPOBATH BHIBOJBI U 3AKITIOYCHUS;

MPUMEHATh B TIPOLIECCE TO3HAHMS HCIIONB3YeMbleé B XWMHH CHMBOJHMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBBIBATH MOJIEBHBIC TIPECTABIICHIS — XUMUYECKAN 3HAK (CHMBOJ) dJIeMEHTa, XUMU4eckas (popmyna,
ypaBHEHHWE XHUMHYECKOW peaKnuu — TpPH PEHIeHHH YYeOHBIX ITO3HABATENbHBIX WM MPAKTUYECKUX 3a/ad,
MPUMEHATh Ha3BaHHBIE MOJENbHBIE TPEICTABICHHS IS BBIABICHHS XapaKTEPHBIX MPU3HAKOB H3YyYaeMBIX
BEIIIECTB M XUMHUYECKUX PEAKIINH.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUM:

BIIAJIETH OCHOBAMH METOJIOB HAYYHOTO TTO3HAHWS BEIIECTB U XMMUYECKUX PEAKITHII;

(dhopMynHpoBaTh LENH W 3aJa4d HCCICJOBAHMS, WCIIONB30BATh ITOCTABICHHBIE W CAMOCTOSTEIHHO
chopMyTHpOBaHHBIC BOMPOCH! B KAYECTBE WHCTPYMEHTA MO3HAHMS M OCHOBBI [Tl ()OPMHUPOBAHIS THITOTE3EI 0
MIPOBEPKE MPABUIHBHOCTH BBHICKA3bIBAEMBIX CYXICHU;

BIIAJICTh HABBIKAMH CaMOCTOSATEIHHOIO TUTAHWPOBAHUS W TIPOBENEHHS] YICHHUYECKHX DKCIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHUS HAOIIOMATh 32 XOJOM IIPOIIECCa, CAMOCTOSITEIHHO MPOTHO3HUPOBATh €ro pe3yibTarT,
(hopMyIHpOBaTH 00OOIIEHNS 1 BBIBOABI OTHOCHUTEIHHO JTOCTOBEPHOCTH PE3YIIFTATOB HCCIEIOBAHUS, COCTABIATD
000CHOBaHHBIN OTYET O TIPOIETaHHON paboTe;

MPUOOpETaTh OMBIT YYEHWYECKOH WCCIeIOBATENhCKOW U TPOEKTHOW JEeATeIThbHOCTH, IPOSBISAThH
CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIFPHOMY IIOMCKY METONIOB peIIeHHs MPaKTHYECKUX 3ajad,
MIPUMEHEHHIO Pa3IMYHBIX METOIOB ITO3HAHMSL.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHECS B PA3NMYHBIX HWCTOYHHKAX WHQOpManuu (HAydHO-TIONYJSpHAS JIUTEpaTypa
XUMHYECKOTO COJCPIKaHMS, CIPaBOYHBIE IMOCOOMs, pecypchl HMHTepHera), aHAIM3UPOBATH WHGOPMAIIO
Pa3IUYHBIX BUAOB U OPM MPEJCTABICHUS, KPUTUIECKH OIICHUBATH €€ IOCTOBEPHOCTh U HEIIPOTUBOPEYHUBOCTH;

(hopMyTHpOBaTH 3aMpoChl W TPUMEHSTH PA3MYHBIE METOABI NPHU IOHCKe M oTOope uHpopmanuwy,
HEOOXOAMMOM JIJIs BBITOTHEHUS YUYEeOHBIX 3a/1a4 ONPENEIEHHOT0 TUTIA;



npuoOpeTaTh OMBIT HMCIOIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH W Pa3IHYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATEIFHO BHIOMpPATh ONTUMalbHYIO (HOpMY mMpencraBieHuss wH(popMmanuu (CXeMbl, rpaduky,
JMarpaMMBbl, TaOJIHIIBI, PUCYHKU U JPYTHE);

WCTIONB30BaTh HAYYHBIH S3bIK B KadeCTBE CpENCTBA IpH pPaboTe C XUMUYECKOW HHQOpMaIuei:
MPUMEHSTh MEKIpPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHUEe) 3HAKH U CUMBOIIBL, ()OPMYJIIBI, a00pEBUATYPHI,
HOMEHKJIATYpY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIE yqeﬁnble )IeﬁCTBHﬂ:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI B X0JI¢ IMAJIOra U/UiH TUCKYCCUH, BBICKA3bIBATh
uned, GopMyIUpPOBaTh CBOU MPEIJIOKEHHSI OTHOCUTEIILHO BBITIOJHEHHUS TTPEIOKESHHON 3a1ayuM;

BBICTYIIAaTh C MPE3EHTALMEN PE3YJIbTATOB MO3HABATENLHON JACATEIIbHOCTH, MOTYYEHHBIX CAMOCTOSATEIbHO
WM COBMECTHO CO CBEPCTHUKAMH IPH BBIMOJIHEHUH XMMHUYECKOr0 3KCIIEPUMEHTA, MPAKTUUECKOW pabOThI 1O
HCCIICJIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peain3alui yueOHOro MPOeKTa, U (OPMYIUPOBATH BBHIBOJIBI 110
pe3yJbTaTaM MPOBEAEHHBIX MCCIICIOBAHMNA MyTéM COIVIACOBAaHHUS TO3UIMH B XOA€ OOCYXKICHHMs M OOMEHa
MHEHUSMH.

PerJ’[ﬂTI/lBHLIe YHUBEPCAJIBHBIC yqeﬁm,le HeﬁCTBHﬂ:

CaMOCTOSTENFHO TUIAHAPOBATh W OCYHIECTBIIATH CBOKO IMO3HABATENBHYIO JEATENHHOCTD, OMpenenss e€
e W 3a]add, KOHTPOJIHMPOBATh W MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpeIiaracMblii ajiropuT™M
JCHCTBHI MPH BBIMOJHEHUH YI€OHBIX U HCCIIEAOBATEIbCKHUX 3a/1a4, BRIOMpaTh Hanbosiee 3 GeKTUBHBIN CrI0c00
WX pElICHUs ¢ y4ETOM TIOTYYEHHSI HOBBIX 3HAHHH O BEIIECTBAX M XUMHUECKUX PEAKIIHSAX;

OCYIIECTBIIATH CAMOKOHTPOJb JISSITETbHOCTH Ha OCHOBE CAMOAHAIIH3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATDBI

[IpeamerHbIe pe3yibTaThl OCBOCHUS TPOrPaMMBI 10 XUMHM Ha YIyOIEHHOM YpOBHE Ha YpOBHE
cpemHero oO0Imero oOpa3oBaHUS BKIIOYAIOT CrerudruecKkue s ydeOHoro mpeamera «XWMEsD HaydHbIE
3HaHUS, YMEHHS W CIOCOOBI JCHCTBHH MO OCBOCHUIO, MHTEPIPETAMU W TPeoOpa30BaHUIO 3HAHWUMN, BHJIBI
JeSATELHOCTH IO TIOJYYEHHUI0O HOBOI'O 3HAHUS W TPUMCHEHHIO 3HAHWW B PA3NUYHBIX yYEOHBIX CHTYyallUsX, a
TaKXKe B PEallbHBIX JKU3HEHHBIX CHUTYAIlMsX, CBSI3aHHBIX C XUMHEH. B mporpamme mo XWMUHU TpEIMETHBIC
PE3yNIbTaThl PENCTABICHBI MO TOIAM H3YYCHHUSL.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHUS Kypca «OO0111as 1 HeopraHu4ecKast XUMHUSD» OTPaXKaroT:

c(OPMUPOBAHHOCTh NPEACTABICHUH: O MAaTePHAIbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX H
[I03HaBAEMOCTHU SBJICHUH HPUPOIBI, O MECTE€ U 3HAYCHUU XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ poiu B
o0ecrieueHN yCTOWYMBOTO PA3BUTHSA, B PEUICHHH TPOOJIEM SKOMOTUYECKOH, HHEPreTHYECKOH W IMHUIIEBOH
0e30MacHOCTH, B PAa3BUTHUM MEIWLUHBI, CO3AAaHWM HOBBIX MAaTEpPHUajOB, HOBBIX HCTOYHHMKOB JSHEPIUH, B
o0ecliedeHNH PalMOHAIBHOIO MPUPOIONOIb30BaHUs, B (POPMUPOBAHUM MUPOBO33PEHUS M OOLIEH KyJIbTYpPbI
YeJIOBeKa, a TaKKe KOJIOTHYECKH 000CHOBAHHOI'O OTHOLIEHHSI K CBOEMY 30POBBIO U IIPUPOIHON CPEE;

BJIAJICHUE CHUCTEMOW XWMHUYECKHX 3HaHHUM, KOTOpas BKIIOYAET: OCHOBOINOJATAIOLINE TIOHATUS —
XAMHYECKUIl DIIEMEHT, aToM, SApO aToMa, HM30TOIbI, JJIEKTPOHHAs 00O/oYKa aroma, S-, P-, d-aTOMHbIE
opOuTaIM, OCHOBHOE U BO30YKAEHHOE COCTOSHUS aTOMa, THOpUIN3aLns aTOMHBIX OpOHUTasel, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHLATENLHOCTD, CTEIEHb OKHCIECHUS, XMMHYECKas CBs3b (KOBaJEHTHAas, HOHHAs,
MeTaJsTiuecKasi, BOJOPOAHAs), KPUCTAUIMYECKAas PpeIIETKa, XWMHYECKasi pPeaKlus, pacTBOP, AJIEKTPOIHUTEHI,
HEJJIEKTPOIMTHI, JJEKTPOIUTHYECKAs JUCCOLMALMS, CTENEeHb IUCCOLMAIMM, BOJOPOJIHBIA IOKa3aTenb,
OKHCIIUTENb, BOCCTAHOBHUTEINb, TEIJIOBOH 3(PQEKT XUMHUYECKOW peaKkuHuu, CKOPOCTb XHMHYECKOM peaKluHu,
XHUMHYECKOE PABHOBECHE; TEOPHH U 3aKOHBI (TEOPUS AIEKTPOIUTUYECKON TUCCOLUALIUNH, IEPHOANIECKUI 3aKOH
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J.M. MenneneeBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAHEHUs U TNPEBPALEHHS SHEPTUH IPU
XUMHUYECKUX pPeaKkusAX, 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIOIIKMX Macc), 3aKOHOMEpPHOCTH,
CUMBOJMYECKUN SI3bIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUS, JEXKallle B OCHOBE MOHMMAHUS MPUYMHHOCTU U
CHCTEMHOCTH XMMMUYECKHX ABJICHHUH; COBpEMEHHBIE MIPEICTABIECHUS O CTPOEHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HaJIMOJEKYJISPHOM YpPOBHSX; TPEJICTABIECHUS O MEXaHW3Max XUMHMUYECKHUX peakIui,
TEPMOJAVMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX IPOTEKaHMs, O XUMHUYECKOM paBHOBECHH,
pacTBopax W JAUCIEPCHBIX cUCTeMaX; (PAaKTOJIOrMYecKue CBEICHUS O CBOWCTBAaX, COCTaBe, IMOMYYCHUH H
0e30MacHOM HCIIONIb30BAHUU BaKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH AEITEIHLHOCTH
YenoBeKa, OOMIMX HayYHBIX IPUHIMIIAX XUMHUYECKOTO TPOM3BOJICTBA;

c(OPMHUPOBAHHOCT, YMEHHIl: BBIABISATH XapakTEpPHbIC TMPH3HAKA TOHATHH, YCTAaHABIUBATh UX
B3aMMOCBSI3b, HCIIONB30BATh COOTBETCTBYIOIIME IMOHSATHS TPH OMNHCAHWU HEOPTaHWYECKUX BEIIECTB MU HX
IIpEeBPALLCHUN;

c(OPMUPOBAHHOCTH YMEHHS UCIONB30BaTh XUMUYECKYIO CHMBOJIHKY JJISI COCTABJICHUS ()OPMYJT BEIIECTB
W ypaBHEHUH XUMHYECKUX peaknui, cucreMaTnueckyio HoMeHknatypy (IUPAC) w TpuBManbHBIE Ha3BaHWUS
OTJENbHBIX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHUSI ONPEACIATh BAJIEHTHOCTh M CTEIEHb OKHUCIICHHSI XMMHUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX, BHJ XHMHUYECKOH CBs3M (KOBaJeHTHas, MOHHAs, MeETaJJIMYecKas, BOJOPOJHAs), THI
KPUCTAJUIMYECKON PEMIETKN KOHKPETHOIO BEILIECTBA;

cOPMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHMOCTh CBOWCTB BEIECTB OT BUJIa XUMHUYECKOH CBSI3U U
THTIA KPUCTAJUTMYECKOH PeIéTK, 0OMEHHBIN U JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOM
CBSI3H;

cOPMHUPOBAHHOCT, YMEHHHU: KIACCH(QUIIMPOBATh: HEOPraHMYECKWE BeIecTBA TI0 KX COCTaBy,
XUMHYECKHE PEaKIHMH IO PA3NUYHBIM TpH3HAKaM (YHCIy W COCTaBy PEArupyIOUIMX BEUIECTB, TEMJIOBOMY
3¢ dexTy peaxmuu, U3MEHEHHWIO CTEeHeH OKHMCIEHHs 3JEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTann3aTtopa |
JPYTHE); CaMOCTOSTENFHO BBHIOMPATh OCHOBAHUS W KPUTEPHH IS KiaccH(DUKAMH M3y4aeMbIX BEIIECTB U
XUMHUYECKUX PEaKInii;

c(hOpMHPOBAaHHOCTh YMEHHUS pACKphIBATH CMBICH Tepuomudeckoro 3akona J[. WM. MennmeneeBa u
JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIEHYIO U IPOTHOCTUIESCKYIO (DYHKIIHU;

chOpMHUPOBAaHHOCTh YMEHHI: XapaKTepH30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XHMHYECKUX
3JIEMEHTOB TepBOro—4erBEépToro nepuoaoB Ilepuoanueckoit cucremsl J.M. MenaeneeBa, UCHONb3YyA TOHSATHUS
«IHEPreTUUCCKUE YPOBHU», «IHEPreTHUYCCKHE MOTYPOBHU», «S-, P-, 0-aTOMHBIC OpOUTAH», «OCHOBHOE M
BO30YX/IEHHOE DJHEPreTHYEeCKHE COCTOSHHUS aToMa»; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMUYECKUX DJJIEMEHTOB M HX COEOUHEHUH Mo nepuopam W rpynnam Ilepuogmueckoir cucremsr . U.
MenneneeBa, BaJIeHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOSHHSI UX DJIEKTPOHHBIX 000TI04YeK;

chOpMHUPOBAaHHOCTh YMEHHIA: XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TIOATBEPXKIATh CYIIECTBOBAaHWE T'€HETUYECKOH CBS3M MEXAYy HEOPraHUIeCKUMHU
BEIIECTBAMH C TIOMOIIBIO YPABHEHHH COOTBETCTBYIOMINX XUMUYECKAX PEaKITNii;

chOpMHUPOBAaHHOCTh YMEHHS PACKPBIBATH CYIIHOCTH: OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIHH
MOCPEICTBOM COCTaBIICHHsI DSJIEKTPOHHOTO OalaHca DJTHUX peaKlHif, peakmuid HWOHHOTrO OOMEeHa IyTEéM
COCTaBJECHHA WX TIONHBIX H COKPAMIEHHBIX WOHHBIX YypaBHEHWH; peaknuid THUIAPONN3a; PEeaKIIHi
KOMILTEKco0Opa3oBaHus (Ha MIpUMepe THAPOKCOKOMITIIEKCOB IIMHKA U ATFOMHHUSA);

chOpMHUPOBAaHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHSI XUMHUYECKAX PEAKIHNA C YIETOM
WX DHEPTeTHYECKUX XapaKTePHUCTHK, XapaKTep U3MEHEHHS CKOPOCTH XUMHYECKOW PEaKIuu B 3aBUCHMOCTH OT
pasnuYHBIX (HaKTOpOB, a TAaKXKE XapaKTep CMEUIEHHS XWMHUYECKOTO PaBHOBECHs TIOf BJIHMSHHEM BHEITHUX
Bozzeiicteuil (mpuHImn Jle llarense);

chOPMHUPOBAaHHOCTh YMEHHS  XapaKTepU30BaTh XUMHYECKHE pEAKIWH, JIOKAIIUE B OCHOBE
MIPOMBINIUIEHHOTO TOJMYyYeHHs] CEPHOW KHCIOTHI, aMMHaka, oOmlie Hay4yHble IMPUHIUIB XUMHUYECKHUX
MIPOM3BOJICTB; IIENIECO00Pa3HOCTh MPUMEHEHUsT HEOPraHMYECKHX BEIIECTB B MPOMBIIIICHHOCTH M B OBITY ¢
TOYKH 3PEHHS COOTHOIIEHUS PUCK-TIONH3A;

c(OPMUPOBAHHOCTh BJIAJCHHUS CUCTEMOW 3HAHUI O METOAAX HayYyHOrO MO3HAHUS SIBICHUH NMPHPOABI —
HaOIoIeHNe, HM3MEpEHHE, MOACIMPOBAHUE, 3KCIIEPUMEHT (pEanbHbli M MBICICHHBIH), HCIOIb3YEMbIX B
€CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTHh TH 3HAaHUS NPHU KCIIEPUMEHTAIBHOM HCCIENOBAaHUU BEILECTB U
U1l OOBSICHEHUSI XMMUYECKUX SBJICHUH, UIMEIOIIMX MECTO B IPUPO/IE, MPAKTUUECKOH AeSTeIbHOCTH YeTI0BEKa U
B NTOBCETHEBHOM KHM3HH;
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chOPMHUPOBAaHHOCTh YMEHHUS BBISIBJIATH B3aUMOCBSI3b XMMUYECKAX 3HAHWW C TIOHATHUSAMH U
MPEJCTABIICHUSAMHU JPYTUX CCTECTBCHHO-HAYYHBIX TMPEIMETOB il 0Oojiee OCO3HAHHOTO TOHWUMAHHUS
MaTepUaNIbHOrO EAMHCTBA MUPA;

c(hOPMHUPOBAaHHOCTh YMEHHUS TPOBOIUTH PACUYETBI: C HCIIOJIB30BAHUEM TMOHSATHIA «MaccoBas JOJs
BEILIECTBA B PAacTBOPE» M «MOJSIpHAs KOHICHTPALMs»; Macchl BellecTBa MM 00bEMa Taza MO H3BECTHOMY
KOJTMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BELIECTB; TEIIOBOTO d(deKTa
peakuMy; 3HAYCHUS BOJOPOJHOIO IIOKAa3aTels pPacTBOPOB KHCIOT M IIEIOYEH C M3BECTHOU CTEIEHBIO
Jpcconuanuy; Maccol (00bEMa, KomMyecTBa BELIECTBA) MPOIYKTa PEaKIMH, €CIM OJJHO M3 MCXOIHBIX BEIIECTB
JIaHO B BUJIC PACcTBOPA C OINPE/ICIIEHHON MACCOBOM J10Jiel pacTBOPEHHOIO BEIIECTBA WIIH JaHO B U30BITKE (MMEeT
MIPUMECH ); JIOJTU BBIXOJIa TIPOIYKTA PEAKIMK; 00hEMHBIX OTHOIICHUH T'a30B;

c(hOPMHUPOBAaHHOCTh YMEHHI: CaMOCTOSATENILHO IUIAHUPOBATh M MPOBOAUTh XUMHYCCKHI IKCIICPUMEHT
(mpoBezneHNe peakiyii HIOHHOrO 0OMeHa, MOATBEPKACHNE Ka4eCTBEHHOI'O COCTaBa HEOPTaHUYECKHX BEIIECTB,
ompezielieHne Cpelibl pacTBOPOB BEILIECTB C TIOMOIIBI0 MHIUKATOPOB, H3YUYECHUE BIMSIHHS Pa3inyHbIX (aKTOpOB
Ha CKOPOCTh XUMHUYECKOM pEaKIUH, PEUIEHHE SKCIEPUMEHTAIBHBIX 3ajad 1o TeMaMm «Merauedy U
«Hemeramnel») ¢ coOmMofeHMEM TMpaBuWil 0O€30MacHOro oOpallleHUs C BEIIECTBAMH M JIA0OPATOPHBIM
obopymoBanueM, (OpMYIUPOBaTh IENb HCCICAOBAHUS, MPEACTABIATh, B Ppa3IMYHON (OpME pe3ybTaThl
SKCIIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTE;

c(hOpPMHUPOBAaHHOCTh YMEHHI: COOJIIOIaTh MPpaBUJIa MOJIb30BAHUS XMMUYECKOH MOCYI0N U JIa00PaTOPHBIM
o0opymoBaHreM, OOpaIlleHs C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMHU 10 BBITOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB, KOJIOTHYECKH LIETECO00Pa3HOro MOBEACHUS B OBITY U TPYAOBON JAEATEIbHOCTH B IIENISX
COXpPaHEHMSI CBOETO 370pPOBbSI, OKPYXKAlollled MPUPOJHON Cpeibl U JIOCTUKEHUS €€ YCTOHYMBOI'O Pa3BUTHA,
OCO3HaBaTh ONACHOCTh TOKCHYECKOIO JECUCTBUS HAa MUBBIE OPraHU3Mbl OIpPENEIEHHBIX HEOPraHHYECKHUX
BEIECTB, TTOHUMas cMbIcT TToka3aTens [TJIK;

chOpMHUPOBAaHHOCTh YMEHHWMN: OCYIIECTBIAThH IIENEHAINPABICHHBI MOMCK XMMHYECKOH HWH(pOpMannu B
pa3IMYHBIX HWCTOYHWKAX (Hay4Has H y4eOHO-HAaydHas JHMTEpaTypa, CpeAcTBa MaccoBoW wuHpopmaruwy,
WnTepHer m apyrue), KPUTHUECKH aHANIM3MPOBATh XUMHUYECKYI0 HWHGOpMamuio, repepadbaTeiBaTh €€ H
HCIIONIB30BAaTh B COOTBETCTBUH C MTOCTABJIICHHON YIEOHOM 3amadei.

Conep:xkanne kypca 11 kinacca. ba3oBblii ypoBeHb

ConeprkaHue Kypca XapaKTEepPU3yeTCs IEJTOCTHOCTIO M CUCTEMHOCTBIO Y4eOHOTO MpeaMeTa, Ha
OCBOEHHE KOTOPOTO OTBEACHO KECTKO TMMUTHPOBAHHOE YIeOHOE BPEMSI.

B xypce oOmieli xumMuM BHadaje ydamydecs 3HAKOMSTCS IOCICIHUMH JIOCTH)KCHUSMU B
00J1aCTH M3y4YEHUS aTOMa, Y3HAIOT O COBPEMEHHBIX METO/IaX MMO3HAHUS CTPOCHUS aToMa, YriayOsstoT 1
pacIIupsIIOT 3HAHUS, TOJIYYCHHBIE B KypCe€ OCHOBHOM IIIKOJIBI, O CTPOCHMH aTroMa M BEIIEeCTBAa Ha
ocHoBe Ilepuogmueckoro 3akoHa u Ilepmommueckoit cucremsr JI. . MennpeneeBa, o6 oOmux
CBOMCTBAX KJIACCOB OPraHUYECKUX U HEOPraHMUECKUX COCTMHEHHH (KUCIOT, OCHOBAaHUH, aM(DOTEPHBIX
COCJIMHCHUI) B CBETE TCOPUHU DJICKTPOJUTHYECKOW JUCCOIMAIIMA M TPOTOHHOW Teopuu. Jlamee
paccMarpuBaeTcs Kiaccu(puKanys XMMUYSCKUX PEaKIMil B OPraHMYeCKOW W HEOPTraHMYECKON XUMUHU.
3aBepIaeT Kypc 3HAKOMCTBO CTapIIEKIIACCHUKOB C MEPCIEKTHBAMU PAa3BUTHUS XUMHYECKOW HAyKH U
XMMHUYECKOTO TMPOM3BOJCTBA, C MPOOJIeMaMH OXpaHbl OKPYXKAIIIeW Ccpeabl OT XHUMHUYECKOTO
3arpsi3HEHUs U MyTSIMHU UX PELICHUSI.

Conepxanue kypca. 11 knacc. ba3oBslil ypoBeHb

Tema 1. BemmecTBo (9 4)

Baxwuenmye NOHATUA XUMHUM: «aTOM», «MOJIEKYJIA», «OTHOCHUTEIbHAs aTOMHas Macca» H
«OTHOCHUTENBHAs MOJIEKYJIsIpHas Macca». BeliecTtBa MOJEKYISIPHOTO U HEMOJIEKYJISPHOIO CTPOCHUS.
Crpoenue atoma. M3otomel. CTpoeHHE ANEKTPOHHBIX 000J104YeK aToMa. DIeKTPOHHAsT KOHPUTyparus
atoma. Ortkpeitue JI. WM. MengeneeBsim Ilepumoanueckoro 3akona. Ilepuonuueckuii 3akoH
(popmynupoBka JI. U. MenneneeBa u coBpeMeHHas (opMynupoBka). KopoTkuil W JJTUHHBIN
BapuanThbl [lepuonnueckoid cucrembl. Ilepuonsl m rpynnel. 3HaueHue Ilepuonnuyeckoro 3akoHa U
[lepuoanueckoit cucrembl. Hayunbiii momsur JI. . MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHMS
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CBOMCTB JJIEMEHTOB, IPOCTBIX BELIECTB, BBICIIMX OKCHJIOB M TMAPOKCHUIOB B IPYIIAX U IEPHOJAX
[leproauueckoii cucTeMsl (Ha pUMEPE 3JIEMEHTOB MaJjblX IEPHOJIOB U IVIABHBIX MOArPYIII).

Tunbsl xumuueckod cBA3uW. KoBaneHTHass CBsA3b. JIOHOPHO-aKUENTOPHBIA  MEXaHU3M
o0pa3oBaHus KOBAJCHTHOHU CBsI3U. lOHHAsA CBs3b. THITBI KPUCTANTMYECKUX PEIIETOK.  PacTBOpBHI.
PacTtBOpUMOCTB TBEpABIX BEUIECTB, KHUAKOCTEN U ra3oB B BoJie. CriocoObl BbIpaK€HUSI KOHLEHTPALUU
pacTtBOpoB. MaccoBass 40Js pacTBOpPEHHOro BemniectBa. Kosutomansle pactBopsl.  IIpumepst
KOJUIOMJIHBIX CHUCTEM B IIOBCEIHEBHOM KU3HMU.

Onexktponutnueckas auccoumanus. KucnotHocts cpenpl. HWuaukaropsl. Bomoponsiii
II0Ka3aTelNb.

JlemoHcTparmonnbie onbIThl. Pasmuunsie Gopmer Ilepuogmueckoii cuctemsr .M. Menneneesa.
Oddexr Tunpmams. [lomydeHne W TEpeKpUCTALIM3ANMS HMOIUAA CBHHIA («30JI0TOM JIOXKIBY).
DNEKTPONPOBOJHOCT  PAaCTBOPOB  BJIEKTPOJIMTOB. 3aBUCUMOCTb CTEHEHHM AIIEKTPOJUTHYECKOU
JMICCOLIMAIIMU YKCYCHOW KHMCIIOTHI OT pa30aBieHust pacTBopa. OnpeneneHue KUCIOTHOCTU Cpebl Ipu
MTOMOIIY YHUBEPCAIBbHOTO UHIUKATOPA.

JlabopaTtopHbie onbITh. 1. BogopoaHbiil mokazaTens.

Tema 2. Xumnueckue peakuuu (8 1)

VYpaBHeHMsS] XUMHUYECKUX PEaKIHi U pacueTsl o HUM. Knaccudukanus XMMUYECKHX peakiuil B
HEOpPraHUYecKoM M opraHuyeckoil xumuu. Peakumu noHHoro oomena. [loHsiTHe 0 ruaposnse coeil.
KauecTBeHHBIE peaknMM Ha HEOPraHWYECKME M OpraHudeckue BemecTtBa. (OKHUCIHUTENIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIMU. OJEKTPOJU3 paCIUIaBOB M pacTBOpOB coJieil. [‘anpBaHmyeckue
AJIEMEHTBI U AKKYMYJISITOPBI.

JleMoHCTpaIioHHbIE OMBITHL. [IpuMepsl peakiuii MOHHOTO OOMEHa, UAYINUX ¢ OoOpa30BaHHEM
ocajaka, ra3a Wi Boabl. MeqHO-IIMHKOBEIM TaIbBaHUUCCKUI DJIEMEHT.

JlabopaTtopHbie onbITHL. 2. [Ipu3HaKku TpOTEKaHUST XUMUYECKUX peakuil. 3. YCIOBUS MPOTEKAHMS
peaknuii nmoHHOro obmena. 4. KadectBeHHwie peakiuu. 5. OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaxiuu.

[IpakTuueckue paboTsl. 1. Pemenne kauecTBEHHBIX 3a/1a4.

Tema 3. Heopranuveckas xumus (6 1)

Knaccudukanus HeopraHMueCKrUX BEIeCTB.

OOmue cBOMCTBAa HEMETaUIOB. XUMHYECKHE CBOMCTBA HEMETAJUIOB Ha MpHUMEpE TaJOTreHOB.
Hemerannel kak TUNHYHBIE OKUCIUTENU. B3aumoneilicTBue ¢ MeTalllaMH, BOAOPOJIOM U JPYTUMHU
HeMeTaiuiamu. CBOKCTBa HEMETAJIJIOB KaK BOCCTAHOBUTEIIEH.

OOmue cBoiicTBa MeTaIoB. XHMHUYECKHE CBOICTBA METAJUIOB KaK BOCCTAaHOBUTENCH.
BaumoneiicTBue MeTamioB ¢ HEMETaJIaMH, BOJOW, KUCIOTaMU U PAacTBOpaMu cosieid. Mertaibl B
npupojie. DIEKTPOXUMHUECKUI psia HanpsbkeHuid MetamuioB H.A. bekeroBa. [lomyuyeHune metaisios.
Meramnyprus. Criiassl.

Koppo3us MeTannoB Kak OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN mporecc. CrocoObl 3aliuThl
METAaJUIOB OT KOPPO3HH.

JleMOHCTpallMOHHBIE  OTBITHL.  B3ammopeiictBue OpOMHON  BOIBI C  HMOAMIOM  Kalluf.
B3aumopeicteue amoMuHHS € MOAOM. B3anmoneicTBue MenM € KOHLUEHTPUPOBAHHOW a30THOM
KHCJIOTOU. AJIFOMOTEPMHSL.

Ha60paTOpHLIC OIBITEL. 6. O3HAKOMIICHHE CO CBOIMCTBAMH HEMETAIUIOB. 7. BEITeCHEHHE IraJlOr¢HOB
N3 paCTBOPOB UX conei. 8. O3HaKOMIICHHE CO CBOMCTBAMHU METAIIOB U CIIJIABOB. 9. OKpaCKa IJ1aMCHHU

COJIIMHU MCTAJIJIOB.

[IpakTuyeckue padoTsl. 2. IloaydyeHne MeHOTO Kymopoca.



Tema 4. HayuyHble 0CHOBbI XUMHY€ECKOT0 NPOU3BOACTBA (5 1)

Ckopoctb xuMuueckoi peakiuu. @akTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh peakuuu. OOpaTumele
peakuuu. Xumuyeckoe paBHoBecue. [lpunumn Jle Ilarenbe. Kartanus. IlpuHnumner xumumyeckoro
IIPOU3BO/ICTBA HA IIPUMEPE IIPOU3BOACTBA CEPHOU KUCIOTHI. IIpUpOHbIN ra3 U pa3BUTUE SHEPTETHKHU.
[leperonka u kpexunr Heprtu. KokcoBanue yris. Bogopoanast snepretuka. [lepcrieKTUBBI pa3BUTHS
XMMHMUYECKON HAYKU U XUMHUYECKOTO IIPOM3BOACTBA. XUMUS U MPoOIEMa OXpaHbl OKPYXKAIOIIEH CpPeIbl.

JleMOHCTpalMOHHbIE OMBITHI. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT MPUPOJIbl BELIECTB HA IpUMEpPE
B3aUMO/JICHICTBUSL PAaCTBOPOB PpA3JIMYHBIX KHCJIOT OJMHAKOBOM KOHLEHTPALMU C OJUHAKOBBIMU
KyCOUYKaMH (TrpaHyJiaMi) LIMHKA ¥ OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, 1IUHKA, XKeJjie3a)
C pacTBOpPOM COJISSHOM KHUCJIOTBHL. B3auMoieicTBHE pacTBOPOB CEPHOM KHUCIOTBI C PacTBOPAMHU
THOCYyNnb(aTa HATPUA pA3TMYHOW KOHIGHTPAMU U TemIeparypsl. MOoJens KHIAIIEero CJosl.
Pa3znoxxenne mnepokcuzaa BOJOpPOJAa € IMOMOLIBK0 HEOPraHMYECKUX KaTalu3aTOpOB M IPHUPOJHBIX
00BEKTOB, COZIEPIKAIIIUX KaTanasy.

JlabopaTtopusbie onbITh. 10. CkopocTh xumMudeckoit peakiuu. 11. XuMuueckoe paBHOBECHE.

Tema 5. Xumus B :xu3Hu u oouectne (6 4)

Xumus numy. JlekapctBeHHble cpenactBa. Butamuubl. beitoBas xumus. Kneun. OtOenuBatenu.
Motomue u uuctsmue cpencrtsa. CTHpadbHbIE MOPOIIKH. XHMHS B CTPOUTENBCTBE. [IMTMEHTHI U
kpacku. IlemeHT n GeTtoH. XuMUs B CeNbCKOM XO03stiicTBe. MHcekTuiuapl U mectunuabl. Cpencra
3amuThl pacteHuid. Penemnentel. KocMernueckas xumusa. Buael TormBa. OKTaHOBOE YHCIIO
OeH3UMHOB. TpaJauIIMOHHBIE KepaMudeckue Matepuanbl. CTEKIO0. «3eJeHas» XUMHUSL.

JlaGoparopHble OnbIThl. 12. 3HAKOMCTBO ¢ MUHEPAJIbHBIMU YAOOPEHUSIMH U U3y4E€HUE UX CBOMCTB.
13. Moromue cpeacraa.
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TEMATHYECKOE IINTAHUPOBAHMUE (11 kanacc)

Hazpanue yueGHOrO npeaMera: XuMHus
KommuectBo vacos 3a rox: 34
KonmaectBo gacos 3a 1 momyroaue - 16; 2 nomyroaue -18

No Ha3panus pa3nenoB (Tem) Kon-Bo [IpumepHbIE CpOKH MecTto B yueOHHKE [Tpumeuanus
U TeMbl YPOKOB 4acoB U3Y4YECHUS (mocobum)
1. |. BemmecTBO (9 4) 9 CeHTSA0pb-HOSAOPDH
1.1. ATOMBI, MOJIEKYJIBI, BEIECTBA 81
1.2. Crtpoenue atoma 82
1.3. XuMuUecKas CBA3b 82
14. ArperatHblie cocTOsTHHS BeriecTBa. CTPOSHHE TBEPBIX TEI 83
1.5. Ilepuonnueckuit  3axkon  J.M.  MenzaeneeBa.  BpogHas 84
KOHTpOJIbHAs padoTa.
1.6. PacTBopsI 85
1.7 KoJiouaHbIe pacTBoOphl 86
1.8. DIEKTPONUTHIECKAS JUCCOIHATINS 87
1.9. Kucnorrnocts cpenpl. UHINKAaTOPHI 811
2. II. XumMu4eckue peakuu 8 Hosopb-SAuBaps
2.1. VYpaBHEHN XMMHUYECKUX PEAKIUN U pacdyeTsl IO HUM 813-14
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2.2. Peakiuu HOHHOTO 0OMeHa 815

2.3. KauectBennsle peakiun 816

24. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 817-18

2.5. DIEKTPOIIH3 819

2.6. [paktudeckas padora Ne 1. «PeleHne kauecTBEeHHBIX 33124 819

2.7. O0o0maroImii ypok

2.8 3auer Ne 1

3. I11. BemecTBa 1 UX CBOIiCTBA SIuBaps - peBpanb

3.1 Knaccugukanus Heopranndeckux BemiecTB. [IpocTeie BemecTsa 820
HEeMeTaJlIbl

3.2 IIpoctsie BemecTBa MeTasuibl. CIUIaBbl 821

3.3. XUMH4ecKre CBOHCTBAa METALIOB 8§22

3.4. Merasmisl B mpupoze. [Tonydenue meramuioB. Merautyprust 823

3.5. [paktndeckas padora Ne 2. «[lonyueHre METHOTO KyIopocay 823

3.6. O6o6maromuii ypox 8§24

4. V. HayuHble 0CHOBBI XHMH4Y€CKOT0 MPOU3BOACTBA (5 1) Mapr - anpeasn

4.1. CKOpOCTh XUMHUYECKUX PEAKITUi

4.2. XuMHYecKkoe paBHOBeCHE U (PaKTOPHI, Ha HETO BIIHSIOIINE

4.3. HayuHble TPUHIUITEI OpTaHU3aMH XUMUYECKOTO TPOU3BOJICTBA.

Heds. [IpuponHslii ra3 u sHEpreTrKa
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4.4,

O6o0mmatomuii ypox

4.5

3auer Ne 2

V. XuMHS B )KH3HHU H o01ecTBe (6 1)

Anpeas - mai

51 Xumud nuiy. JlekapcTBeHHbIE CPEACTBA

5.2 britoBas xumus. Xumus B CETbCKOM XO035ICTBE

5.3 XUMUS B CTPOUTEIBCTBE

5.4 Heoprannueckue mateprainsl. [INrMeHTHI U Kpacku

5.5 TommuBo. «3eneHas) XUMUL

5.6 [IpoBeneHre KOHTPOIBHO-U3MEPUTEIBHON NPOLENYPhl B PAMKax

MIPOMEKYTOIHOM aTTecTaruy 3a kKypc 11 kmacca
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	Содержание курса. 11 класс. Базовый уровень
	Тема 1. Вещество (9 ч)
	Важнейшие понятия химии: «атом», «молекула», «относительная атомная масса» и «относительная молекулярная масса». Вещества молекулярного и немолекулярного строения. Строение атома. Изотопы. Строение электронных оболочек атома. Электронная конфигурация...
	Типы химической связи. Ковалентная связь. Донорно-акцепторный механизм образования ковалентной связи. Ионная связь. Типы кристаллических решеток.  Растворы. Растворимость твердых веществ, жидкостей и газов в воде. Способы выражения концентрации раств...
	Электролитическая диссоциация. Кислотность среды. Индикаторы. Водородный показатель.
	Демонстрационные опыты. Различные формы Периодической системы Д.И. Менделеева. Эффект Тиндаля. Получение и перекристаллизация иодида свинца («золотой дождь»). Электропроводность растворов электролитов. Зависимость степени электролитической диссоциации...
	Лабораторные опыты. 1. Водородный показатель.
	Тема 2. Химические реакции (8 ч)
	Уравнения химических реакций и расчеты по ним. Классификация химических реакций в неорганической и органической химии. Реакции ионного обмена. Понятие о гидролизе солей. Качественные реакции на неорганические и органические вещества. Окислительно-восс...
	Демонстрационные опыты. Примеры реакций ионного обмена, идущих с образованием осадка, газа или воды. Медно-цинковый гальванический элемент.
	Лабораторные опыты. 2. Признаки протекания химических реакций. 3. Условия протекания реакций ионного обмена. 4. Качественные реакции. 5. Окислительно-восстановительные реакции.
	Практические работы. 1. Решение качественных задач.
	Тема 3. Неорганическая химия (6 ч)
	Классификация неорганических веществ.
	Общие свойства неметаллов. Химические свойства неметаллов на примере галогенов. Неметаллы как типичные окислители. Взаимодействие с металлами, водородом и другими неметаллами. Свойства неметаллов как восстановителей.
	Общие свойства металлов. Химические свойства металлов как восстановителей. Взаимодействие металлов с неметаллами, водой, кислотами и растворами солей. Металлы в природе. Электрохимический ряд напряжений металлов Н.А. Бекетова. Получение металлов. Мет...
	Коррозия металлов как окислительно-восстановительный процесс. Способы защиты металлов от коррозии.
	Демонстрационные опыты. Взаимодействие бромной воды с иодидом калия. Взаимодействие алюминия с иодом. Взаимодействие меди с концентрированной азотной кислотой. Алюмотермия.
	Лабораторные опыты. 6. Ознакомление со свойствами неметаллов. 7. Вытеснение галогенов из растворов их солей. 8. Ознакомление со свойствами металлов и сплавов. 9. Окраска пламени солями металлов.
	Практические работы. 2. Получение медного купороса.
	Тема 4. Научные основы химического производства (5 ч)
	Скорость химической реакции. Факторы, от которых зависит скорость реакции. Обратимые реакции. Химическое равновесие. Принцип Ле Шателье. Катализ. Принципы химического производства на примере производства серной кислоты. Природный газ и развитие энерге...
	Демонстрационные опыты. Зависимость скорости реакции от природы веществ на примере взаимодействия растворов различных кислот одинаковой концентрации с одинаковыми кусочками (гранулами) цинка и одинаковых кусочков разных металлов (магния, цинка, железа...
	Лабораторные опыты. 10. Скорость химической реакции. 11. Химическое равновесие.
	Тема 5. Химия в жизни и обществе (6 ч)
	Химия пищи. Лекарственные средства. Витамины. Бытовая химия. Клеи. Отбеливатели. Моющие и чистящие средства. Стиральные порошки. Химия в строительстве. Пигменты и краски. Цемент и бетон. Химия в сельском хозяйстве. Инсектициды и пестициды. Средства за...
	Лабораторные опыты. 12. Знакомство с минеральными удобрениями и изучение их свойств. 13. Моющие средства.

