MyHuIUNIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpeKIeHue
cpeaHsisa o01eo0pasoBaresbHas mkoJa Nell um. B. U. CmupnoBa r. Tomcka

YTBepxKIEHO

npukaszom aupexkropa MAOY COIII Nel 1
uM. B. . Cmupuosa r. Tomcka

ot 30.08.2023 Ne346

PABOYAS ITPOT'PAMMA
(ID 1915516)
Y4eOHOro npeamMera «XuMus»
yri1yOJIeHHBIN YpOBEHb
st ooyyaromuxcst 10 — 11 knmaccos

ABTOp-COCTaBUTEIb:
VYnanosa E.B..

2023



MNOACHUTEJIbHASA 3AIINCKA
[Iporpamma no xumu (yriyOJeHHBIH YPOBEHB) Ha YPOBHE CPEHETO 00IIero oopa3oBaHus
COCTaBJIEHA HAa OCHOBE:
- ®enepanbHoro 3akona Poccuiickoit @enepannu ot 29 nexadps 2012 roxa Ne 273-03 «O06
obpazoBanuu B Poccutickoit @eaepanuny» (B pell. ©3MEHEHUH);
- KonBenuuu o npaBax peO&HKa;

— (QenepanbHbIl TroCyJapCTBEHHBI 00pa3oBaTeNbHBI CTaHAAPT CpegHEro oOIIero
o0pa3oBaHus, YTBEPXKACHHBIH MpHKa30M MHHUCTEpCTBA OOpa30BaHUS U HAYKH
Poccuiickoit ®@enepanru ot 17 mas 2012 r. Ne 413 ¢ u3MEHEHUSIMH, BHECEHHBIMU
npuka3zamMu MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit ®denepaunu Ne 732 ot 12
asrycra 2022 r. (nanee — ®I'OC COO)

— B COOTBETCTBUHU C (DenepanbHOM 00pa30BaTEIbHON MPOTPAaMMON CpPEIHEro OOIIero
oOpa3oBaHus, yTBEPKIEeHHON npukazoM Munnpocsemierust PO Ne 371 ot 18.05.2023 r.
( mamee — ®OIT COO).

— OcHoOBHOIT 00pa30BaTENBbHON MPOrpaMMBbI cpeiHero odmiero oopazoBanuss MAOY COLI
Nell um. B. . Cmupnosa r. Tomcka;

— Ilpukaz Munnpocsemienust Poccun ot 21.09.2022 N 858 "OO6 yrBepxkaeHUH
(enepanbHOrO MepevHsi Y4eOHHKOB, JIOMYIIEHHBIX K HCIIOJIb30BAaHUIO MPH Peaau3aluu
UMEIOLINX TOCYIapCTBEHHYIO aKKpEIUTAlUI0 00pa30BaTeNbHBIX MMPOrpaMM HayaJlbHOTO
o0I11ero, OCHOBHOTO 0OIIEro, CpeaHero o0mero o0pa3oBaHMUsA OpPraHU3ALMIMH,
OCYIIECTBISIOIMMU 00pa30BaTENbHYIO JESATEIbHOCTh M YCTAHOBIICHUS MPENEIbHOrO
CpPOKa HCHOJb30BAHUS HCKIIOUEHHBIX YyueOHHMKOB" (3aperucrpupoBano B MuHiocte
Poccun 01.11.2022 N 70799)

— -llocranoBnenue ['JaBHOrO TroCyapCTBEHHOIO CAHUTAPHOIO Bpada POCCUMCKOM
®enepanun ot 28 centadps 2020 r. Ne28 «O6 yrBepkaeHun caHutapHbix npasui CII
2.4.3648-20  «CaHHTapHO-AMUICMHOJIOTHYECKHEe TPEOOBaHHA K  OpraHU3alUsIM
BOCIIUTaHMA U O0YYEHUs, OT/AbIXA U O3J0POBJICHUS A€TEH U MOJIOJECIKI;

— IlocranoBnenne ['7aBHOrO TroOCYyJapCTBEHHOIO CAaHMTAPHOIO Bpayda Poccuiickoin
Oenepanun ot 28 sHBapst 2021 1. Ne2 «O0 yTBepkKJI€HUH CAaHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «l'uruennueckue HOpPMAaTHBBI U TpeOOBaHMS K OOECHEUYEHHUIO
6€301MacHOCTH U (WiIH) 6€3BPEAHOCTH JAJIS YeIOBEKa (aKTOPOB CPEAbl OOUTAHUS

— - Ilpukaz Munnpocsemenus Poccun ot 22.03.2021 Nel15 «O6 yrepxkaenuu [Topsiaka
OpraHu3alMil M OCYLIECTBJIECHUS O00pa30BaTEIbHOM JAESTENIbHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTebHBIM IpOrpaMMaM — 00pa30BaTeNbHBIM IPOrpaMMaM HaydajgbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO OOIIETO 00pa30BaAHMS;

— VYHuBepcaibHble KJIACCU(UKATOPHl PACHpPENENeHHBIX 10 KjaccaM IPOBEPsIeMbIX
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUs OCHOBHOM 00pa3oBaTeibHOIl MporpaMmsl IO
YPOBHSM 001IeT0 00pa30BaHUs M JIEMEHTOB COACPIKAHUS MO yIeOHBIM IpEeAMETaM st
UCIONIBb30BaHUs B (elepalbHbIX W PETHOHAJBHBIX MpPOLEAypax OLEHKH KadecTBa
oOpa3oBaHusi, OJOOpEHHbIE pemeHHeM  (eaepaTbHoro  y4eOHO-METOIUYECKOTO
o0veauHeHns mo oOmemy obpazoBanuio (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), nonroroBnennsle PenepanibHbIM TIOCYIapCTBEHHBIM OOJKETHBIM Hay4HbBIM
yupexnaenuem «dDenepanbHblii HHCTUTYT MEAaroruueckux U3MEpEeHUi» U pa3MelleHHbIe
Ha caiite https://tc.edsoo.ru/;

— ¢denepanpHO paboyeli MporpaMMbl BOCIIUTAHUS, C YUETOM pacipene’EHHbIX MO Kiaccam
IpOBEpsAEMBIX TpeOOBaHMN K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
IIPOTpaMMBbI OCHOBHOTO 0011er0 00pa3oBaHMsl.

HHOACHUTEJBHAA 3ATIUCKA

Pabouas mporpamma 1o XMMUM Ha ypoOBHE CpeIHEro oouiero oopa3zoBanus papaboTaHa Ha
ocHoBe PenepanibHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit



®denepanumn», TpeOOBaHUN K pe3yabTaTaM 0CBOCHHUS deiepaabHO 00pa30BaTeIbHON MPOrPaMMBbl
cpennero  obmero  obpazoBanus(POIl  COO), mpeacraBieHHbx B DepepaabHOM
rocynapcTBeHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHus
yuebHoro mpenMera «Xumus» B 0oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoit deneparum,
peanu3yroumx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPaMMBbl, U OCHOBHBIX MosokeHui «CTpaTeruu
paszButusa BocnuTaHus B Poccuiickoit denepannn Ha nepuon ao 2025 roga» (Pacmopsokenue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHMS 3aHHMAET Ba)XXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayyHOro oOpa3oBanus yuammxcs 10-11 kmaccoB. WM3ydeHue mnpenmera,
peanusyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOPUIBHOIO O00Yy4YeHHs, MPU3BAHO
obecrnieuuTh 00111€00pa30BaTENIbHYI0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHKOB IIKOJBI,
HE0OXOIMMYIO JIJIS a/laliTallui UX K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HH B COLTUYME, a TaKKe
JUI TIPOJIOJDKEHHUs OOy4eHMs B OpraHu3alusX MpoecCHOHATBLHOIO 00pa30BaHUs, B KOTOPBIX
XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCLUILINH.

B mnporpamme mno XuUMHUM Ha3HAuY€HHE TMpeAMETa «XUMHS» TOJIY4aeT TMOIPOOHYIO
WHTEPIpPETAMI0 B COOTBETCTBUM € oOCHOBomonararoummu nonoxenusimu dGroC COO o
B3aMMOOOYCJIOBIIEHHOCTH LIE€JIeH, COJIep KaHUsl, PE3yJIbTaTOB 00ydYeHHs U TpeOOBaHUM K YPOBHIO
MOATOTOBKH BBINYCKHUKOB. (CBHUAETENCTBOM TOMY SBISIIOTCS CIEAYIOIIHUE BBINOJIHSAEMbIE
MPOrpaMMoM 0 XUMHUH (PYHKIUU:

MHPOPMAIIMOHHO-METOIUIECKas, peanu3anus KOTOpOH obecrieynBaeT  TOJIy4CHHE
MPEICTABICHHU O LEJNAX, COAEepkKAHNUU, OOIIel cTpaTeruu oOy4eHHUs, BOCIIMTAHUS U Pa3BUTHUSA
o0yJaromuxcs CpeCTBAMU PEMETa, H3y9aeMOro B paMKax KOHKPETHOTO PO,
OpraHM3alMOHHO-IIAaHUPYIOIIAsl, KOTOpas NpeLycCMaTpUBAaceT ONpPEIEICHHE: IPHUHLIUIIOB
CTPYKTYpPUPOBaHHUS U MOCIEA0BATEIbHOCTH U3yUYEHUsl Y4eOHOT0 MaTepuasa, KOJIMYECTBEHHbIX U
KayeCTBEHHBIX €ro XapaKTepUCTHK; IMOJIXOA0B K (POPMHUPOBAHMIO COAEPKATEIBHOM OCHOBBI
KOHTPOJSI M OIICHKH 0Opa30BaTeNbHBIX JOCTIKCHHH OOyJaroIuXcs B pPaMKax HTOTOBOM
aTTecTally B GopMe €AMHOTO roCcyJapCTBEHHOI0 3K3aMEeHa M0 XMMUHU.

[Iporpamma a1 yriiyOJIEHHOTO U3yUEHUSI XUMUU:

yCTaHaBIIMBAET MHBAPUAHTHOE MIPEIMETHOE CO/IepKaHKE, 00sI3aTeNIbHOE JIsl U3YUYEHUS B paMKax
OTIENBHBIX MPOodUIIeH, IpeayCMaTPUBAET PACIIPECIICHIE U CTPYKTYPUPOBAHUE €T0 T10 Ki1accam,
OCHOBHBIM CO/IepKaTebHBIM JIMHUSIM/pa3iesiaM Kypca;

naéT MpUMepHOe pacipeaesieHine yaeOHOro BpeMEeH!, PEKOMEHTyeMOT0 JIJIsl U3y4eHUS OTAEIbHBIX
TEM;

npeiaraeT MpUMEPHYIO IOCIIE0BATEIBHOCTh U3YUEHHs Y4eOHOr0 MaTepuana ¢ y4TOM JIOTUKU
MIOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

NaéT METOIMYECKYI0 MHTEpHpEeTaluIo Ieed W 3a7ad M3ydyeHus IpeaMeTa Ha yriiyOJIEHHOM
YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpPEIHEro oOIero odpa3oBaHUs,
COJIEp)KAaTEIbHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOEHHS  OCHOBHOM
00pa30oBaTeNIbHOI MpOrpaMMBbI CpeIHero o01ero o0pa3zoBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX,
MIPEIMETHBIX), @ TaKXXe C Y4ETOM OCHOBHBIX BHUJOB Yy4Y€OHO-NIO3HABATEJIbHBIX JAEUCTBUI
00yuaroIerocs Mo OCBOCHUIO COAEPKAHUS MPEAMETA.

ITo Bcem Ha3BaHHBIM MO3ULUAM B IPOrpaMMe 110 XUMHH IIPEAYCMOTPEHa IPEEMCTBEHHOCTb
¢ 00yueHHeM XMMUH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus. 3a MpejielaMi YCTaHOBIICHHON
MpOrpaMMOM 1O XUMHH 00s3aTEIHbHOM (MHBApUAHTHOM) COCTABIISIONIEH COAEpXKaHUS yueOHOTO
npeaMera «XUMHs OCTa€Tcsi BO3MOXKHOCTh BIOOpA €ro BapuaTUBHON COCTaBIIAIOLIEH, KOTOpast
JIOJDKHA OIPEIeINIATHCS B COOTBETCTBUU C HAlPaBIEHUEM KOHKPETHOTO Mpo¢uiist 00ydeHHUs.



B cootBercTtBUM ¢ koHuentyaidbHbIMH TookeHHsIMH PI'OC COO o Ha3zHayeHUH
IpeaMeTOB 6a30BOro M yriryOJIEHHOTO YpOBHEH B cuctemMe Ju(GepeHIIMPOBAaHHOTO 00yUeHHs Ha
YPOBHE Cpe/IHEro o01iero 0opazoBaHus XUMHsI Ha YpOBHE yIIIyOJEHHOTO N3y4eHHsI HAallpaBJIeH Ha
peanu3anuio NPeeMCTBEHHOCTH € TOCIIEAYIONIMM ATAIIOM MOJIYyYeHHsI XMMUYECKOr0 00pa3oBaHUs
B paMKax M3y4eHMsI CIELMAIbHBIX €CTECTBEHHO-HAYUHBIX U XUMHUYECKUX JUCLUUILINH B By3aX U
OpraHu3alUsaX CpeaHero NpodeccnoHaIbHOro 0opazoBaHus. B aTol CBs3M M3yyeHHE MpeaMera
«XUMHUS» OPUEHTUPOBAHO MPEUMYILECTBEHHO HAa PAaCUIMPEHUE U YIilyOJeHne TeOpeTHUECKOn 1
MPAKTUYECKON MOATOTOBKHM OOYYaIOLIMXCS, BRIOPABUIMX ONpeAeTaCHHBIA Mpoduib 00ydeHus, B
TOM 4YHCI€ C TEpCHEeKTUBOM IOCIEAYIOIMIEro MOJy4eHUss XHUMHYECKOoro oOpa3oBaHUS B
opranm3anusax npodeccnoHansHOr0 odpazoBanusi. Hapsiny ¢ atum, B cBete TpeboBanmii GI'OC
COO x mIaHHpyeMbIM pe3yibTaTaM OCBOCHUS (eaepalibHON 00pa30BaTEIIBHONW MPOTPAMMBbI
cpenHero oOmiero oOpa3oBaHMsA H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TaKKe Ha
peleHe 3a1a4 BOCIUTaHKsI M COLMAIBHOIO pa3BUTHs o0ydaromuxcs, Ha GopMupoBaHHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHaTu3alui y4eOHOro Tpyna u 0000MIEHHBIX
CHocO00B AEATEIbHOCTH, UMEIOIINX MEXIUCIUITIMHAPHBIHN, HaAIPeIMETHBII XapakTep.

CocrapnsromuMu  mpeamera «XHMUS» Ha YpPOBHE YINIYOJIEHHOTO HU3Yy4YCHMs SBIAIOTCA
yriyOnéHnbele Kypebl — «Opranuueckas Xxumusi» U «OOmas 1 Heopranudeckas xumus». Ilpu
OIIpENIeIEHUH MOAXO00B K OTOOpY M CTPYKTYpHOM OpraHM3allid COAEPAHUSA ITHX KYpCOB B
IporpamMme 1o XUMuM 3a ocHoBY HpuHATH nojoxenus GPI'OC COO o paznuuusx 6a30BOro u
yri1yOJn€HHOTO YpOBHEHM N3ydeHUs MpEeIMETa.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» u «OOIIas u HeOpraHudecKas
XMMHS» COCTABISIET COBOKYIHOCTb NMPEIMETHBIX 3HAHUN M YMEHHH, OTHOCALIUXCSA K 0a30BOMY
YPOBHIO M3y4YE€HHS IpeaMeTa. DTa CHUCTeMa 3HAHUM MOJIydaeT OMpEeNEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TMO3BOJIAIONIEE  OCO3HAHHO  OCBOWUTH  CYIIECTBEHHO  OOJbIIMIl  00BEM
(haxTosornueckoro mMarepuana. Tak, Ha yriIyOJI€EHHOM YpOBHE M3y4YeHHUs MpeaMeTa o0ecredeHa
BO3MOKHOCTh 3HAUUTENBHOTO YBEIMUYEHUS O0bEMa 3HAHMM O XUMHUYECKUX OJIIEMEHTAaX H
CBOMCTBAaX MX COEIMHEHUN HAa OCHOBE PACHIMPEHUS U YIIyOJeHHs MpPEeCTaBICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX MPOTEKaHUS PEaKIM, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS] XUMHUECKON KMHETUKH U TEPMOJUHAMUKHU. V3yueHne nepuoanueckoro 3akoHa u
[lepuonuueckoil  cCUCTEMBbl ~ XUMHYECKUX  DJIEMEHTOB  0Oa3HpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPECTABICHUAX O CTPOSHUHU aToMa. XUMHUUECKas CBSA3b OOBSICHIETCA C
TOYKH 3PEHUS SHEPreTUIECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pyIIEHUH, a TAKKE C TOUKH
3peHusi MeXaHU3MOB €€ oOpa3zoBaHus. M3yueHue TUIIOB peakuuil JononHseTcs GopMUpOBaHUEM
MPEICTABICHUH 00 3IEKTPOXMMHYECKHX IPOIECCax M 3JIEKTPOJIU3€ pacIIaBOB U PacTBOPOB
BemecTB. B Kypce OpraHM4YecKoW XHWMHUHU TIPU PACCMOTPEHUU PEAKITMOHHOW CIOCOOHOCTH
COEMHEHUH yzenseTcs ocoboe BHUMAaHUE BOMPOCaM 00 3JIEKTPOHHBIX APQPEeKTax, O B3aHMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKIIUM.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COAEP’KaHWE KypCOB XHUMHH YTIIyOIEHHOTO ypPOBHS
W3YUYEHHs JIs1 KJIACCOB ONpeIeIEHHOr0 Mpoduiist (TIIaBHBIM 00pa3oM Ha X CTPYKTYPY U XapakTep
JIONOJTHEHUH K 00IIeH cucTeMe MpeaAMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXHbIC IPEAMETHI.
Tax, HanpuMep, B cOIep KaHUM MTPEIMETA IS KIIACCOB XMMHUKO-(PHU3UUECKOro Mpoduis 606110
3Ha4YeHHE OyayT HMMETh 3JIEMEHTHl y4yeOHOTro Marepuana 1o obmied xumuu. [lpu uzyuenun
IpeaMeTa B JJaHHOM CIIydae akLEHT Oy/eT clielaH Ha OOLIHOCTh METOAOB MO3HAHUS, OOIHOCTh
3aKOHOB U TEOPH B XMMHUH U B (PU3HKE: ATOMHO-MOJIEKYJIIpHAS TEOPHS (MOJICKYIISIpHAs TEOPHS B
¢u3nKe), 3aKOHBI COXPAHEHMS MAacChl M JHEPIUH, 3aKOHbI TEPMOIMHAMUKH, DIIEKTPOJIN3A,
NPEACTaBICHHS O CTPOSHHUHU BEIIECTB U JPYToe.

B T0 xe Bpemst B cofiepkaHuu MpeaMeTa JUIsl KJIacCOB XMMHUKO-OMOJIOTHYECKOTO Mpodus
OOJBIINI yIenabHbIM Bec OyleT UMeTh OpraHudeckas XuMus. B 3Tom ciydae mpenocTaBiisieTcs



BO3MOXKHOCTB ISl 00siee 00CTOSTENIBHOTO PACCMOTPEHHS XUMUYECKOW OpraHn3aluy KJIETKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K MpPUMEpPY, TaKHe CTPYKTypHBIE
KOMIIOHEHTBI, KaK JMIHIbI, OCJIKH, YIJIeBOJbl, HyKJIEMHOBbIE KHCIOTHI U aApyrue. Ilpu stom
3HaHMS O COCTaBE M CBOMCTBAX IPEICTABUTEJIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CJLy’KaT OCHOBOM Il U3yYEHMs CYLTHOCTH ITPOLECCOB (POTOCUHTE3A, JbIXAHNUS, TUIIEBAPEHHUS.

B mutane ¢opmupoBaHHMs OCHOB HAy4YHOTO MHMPOBO33PEHHs, OCBOCHHS OOIIECHAYYHBIX
METOJIOB [TO3HAHUS U ONBITA IPAKTUYECKOr0 MPUMEHEHHS HAYYHbBIX 3HAaHUM U3y4EHUE IIpeIMeTa
«Xumus» Ha yTi1yOa€HHOM YpPOBHE OCHOBaHO
Ha MEXIPEIMETHBIX CBS3IX C y4eOHBIMU NpeAMETaMH, BXOJSIIMMHU B COCTAaB IMPEIMETHBIX
oOnacTeil «kEcTecTBeHHO-Hay4HbIe peaMeTh», «MaTemaTtrka 1 HtHpopMaTHKa» 1 «Pycckuii si3pik
U IUTEpaTypar.

[lpu u3yueHnn yueOHOTO MpeaMera «XUMUs» Ha YriayOJIEHHOM YpOBHE TakKXke, Kak Ha
YpPOBHE OCHOBHOT'O M CpeaHero oomero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3aaaueid
MEPBOCTEIICHHONW 3HAYUMOCTH SIBJSICTCS (OPMHUPOBAHHUE OCHOB HAayKH XHMHUHU Kak 00JacTh
COBpPEMECHHOT'O €CTCCTBO3HAHMUA, HpaKTHqGCKOﬁ ACATCIIBHOCTH 4YECJIOBEKA WU OJHOI'o U3
KOMITOHEHTOB MHUPOBOW KYyJbTyphl. Perienue 3Toil 3amaun Ha yriayOJI€HHOM YpOBHE H3y4YeHUS
MpeaMeTa MPEeroiaraeT pealn3annio TaKuX Ielei, Kak:

(opMUpOBaHHE TIPEJICTABICHUI: O MATePUAIBHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUHM TIPUPO/IbI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HaYK U €€ BeayIleH
pomu B OOECNEYCHMH YCTOWYMBOTO PA3BHUTHS UEJIOBEUECTBA: B PEHICHUH MpodiieM
9KOJIOTUYECKOU, DHEPreTHISCKON U TMHUIIEBOM O€301aCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3TaHUU
HOBBIX MaTEpPHAJIOB, HOBBIX HMCTOYHHUKOB OHHEPrUM, B OOECIEUYCHUH PAIMOHATHEHOTO
MIPUPOIONONIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEIOBEKA, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM CPEJIE;

OCBOCHHE CHCTEMBI 3HAHHH, JEKAIIUX B OCHOBE XWMHWYECKOH COCTaBIISIOIICH €CTECTBECHHO-
HAyYHOW KapTUHBI MHpa: QyHIAMEHTAIBHBIX IMOHSATHH, 3aKOHOB M TEOPUH XHUMHH, COBPEMEHHBIX
MPEACTaBICHUN O CTPOCHHUH BEILIECTBA HA PA3HBIX YPOBHIX — @TOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJICKYJIIPHOM, O TE€PMOAMHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTAX MNPOTEKAaHMS
XUMHUYECKHX PEaKlui, 0 XUMUYECKOM PaBHOBECHUHU, PACTBOpPaxX M JUCIEPCHBIX CHUCTeMax, 00
00IIMX HAYYHBIX TPUHITUTIAX XUMHUECKOTO TIPOU3BOJICTBA;

(dbopMupoBaHre y OOYYarOMIMXCS OCO3HAHHOTO TIOHMMaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSICHEHHS KIIOYEBBIX HACH W MPOOJIEM COBPEMEHHON XWUMUH, NS
OOBSICHEHUS M TPOTHOZUPOBAHMS SIBICHUH, HMEIONUX EeCTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEHICHHs MPOOJIeM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHMSI, aHAJIN3a U OIICHKH C
MO3UIUN  HKOJIOTMUECKONH OE30MacHOCTH TOCJIEACTBUNH OBITOBOM UM  MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBS3aHHOM C XUMHYECKHM IMPOU3BOJCTBOM, HCIOJB30BAHUEM U
nepepadoTKON BEIIECTB;

yrayOJieHrne MpeACTaBICHUN O HAYYHBIX METOJIaX MO3HAHUsS, HEOOXOMUMBIX JJIs MIPHUOOPETEHUS
YMEHHI OPHEHTHUPOBATHCS B MHPE BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBICHUN, MMEIOIINX
MECTO B IPUPO/JIE, B MPAKTUUECKON AEATEIbHOCTH U MOBCETHEBHOM KU3HM.

B muane peanuzanuu NEepBOOYEPEAHBIX BOCIUTATENBbHBIX M Pa3BUBAOIIMX (DyHKUIUH
LIEJIOCTHOM CHCTEMBI CpeIHEro oO0IIero oOpa3oBaHHs MPH W3YUYEHUU MpeAMeTa «XUMHUS» Ha
yrayon€HHOM ypOBHE 0COOYIO aKTYaJbHOCTh MPUOOPETAIOT TAaKKUE LIETH U 3a]]a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SBJICHHHA TPUPOJIBI, YBAXKEHHUS K IIPOLECCY
TBOPYECTBA B 0OJIACTH TEOPETUYECKUX U MPUKJIAAHBIX UCCIEIOBAHUM B XUMUU, (OPMUPOBAHUE
MHPOBO33PEHHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;



pa3BUTHE MOTHBAIMM K OOYYCHHI0O W TIO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEeTOBEYECKIX [IEHHOCTEH;

pa3BUTHE IIO3HABATEJIbHBIX HWHTEPECOB, WHTEIICKTYaJbHbIX M TBOPYECKHX CIOCOOHOCTEH
oOyuaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEILHOTO OTHOIICHUS K CaMo00pa3oBaHUIO U
HETPEPHIBHOMY OOPa30BaHHUIO KAaK YCIOBUIO YCIEITHON MpodecCHOHATbHON M OOIIECTBEHHON
NESTENBHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3A0POBOM
o0Opase X13HH;

(hopMUpOBaHKNE YMEHHIA U HABBIKOB Pa3yMHOT'O IPUPOIOTIONB30BAHUS, PA3BUTHE SKOJIOTHUECKON
KYJIbTYpPbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIONE3HOM HKOJIOTHUECKOM 1eITeTbHOCTH.

OO11ee YnCII0 YacoB, MPEYCMOTPEHHBIX IS U3YYEHUSI XUMUH Ha YTITyOJICHHOM YPOBHE CPEIHETO
obmiero oopaszoBanus, coctariser 204 gacos: B 10 kmacce — 102 gaca (3 waca B Heneno), B 11
kiacce — 102 gaca (3 gaca B Hezeo).

INJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA INIPOI'PAMMBI IO XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIHMYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MPEIMETA « XUMHS» Ha YPOBHE CPEIHETO 00I1Ier0o 00pa30BaHus BBIICIICHBI
CIIEIYIOIIME  COCTABIISIONIME: OCO3HAHHE OOYYAlOMIMMHUCS  POCCHUHCKOM  TpakJaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH W CaMOOIPENIEICHUIO;
HaIW4YAE€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOYYaroIIuXcs
PYKOBOJICTBOBATLCSl MPHUHATBIMU B OOIIECTBE MpaBHJIAMH M HOPMaMHU TOBEICHHUS;, HAJIHUYUC
MIPABOCO3HAHUS, SKOJIOTHIECKOH KYIBTYphI; CTIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HCHHBIC
TUTAHBI.

JIM9HOCTHBIE PEe3yabTAThI OCBOCHHS MpeaMeTa «XUMUS» OTPAXKAT CHOPMUPOBAHHOCTD
OTIbITa TTO3HABATEILHON M MPAKTHYECKOM JEATEIBHOCTH OOYUYaIOIIUXCSI B MPOLIECCE PeaTi3aiuu
00pa3oBaTeIbHON JACSTEIHLHOCTH.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKarT cHOPMUPOBAHHOCTD
OTIBITa TTO3HABATEIFHON M MPAKTHYECKOM JEATEIBHOCTH 00YyUJaIOMMUXCs B MPOLIECCE PeaTH3auu
00pa30BaTeNIbHOM ACSITEIBPHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

0CO3HAHMsI 00YYAIOIMMHCA CBOUX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH, yBaXKEHHS K
3aKOHY W MPABOIOPSAKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENBHOCTH MPU CO3JAHUH y4EOHBIX MPOEKTOB,
peleHnn yaeOHBIX ¥ MO3HABATEIBHBIX 33]1a4, BHIOJTHECHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY U apIyMEHTBI APYrUX
MIPH aHAJIM3E PA3IIMYHBIX BHIOB YUCOHOH J1EATEIEHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHMSI:

[ICHHOCTHOTO OTHOUICHHSI K HMCTOPHUYECKOMY M HAYYHOMY HACIEAHIO OTEYECTBCHHOM
XMMUH;

YBOKEHHSI K MPOIECCY TBOpYECTBa B OOJACTH TEOPUU U TPAKTUYECKOTO IPHIIOKCHHS
XMMHHU, OCO3HAHHWS TOTO, YTO JAaHHBIC HAyKH €CThb pEe3YJIbTaT JJIUTEIbHBIX HAOII0ICHHH,
KPOTIOTIIMBBIX AKCIEPUMEHTATIBHBIX TIOUCKOB, IOCTOSTHHOTO TPY/a YUYEHBIX U IPAKTHKOB;

UHTEpeca M TIO3HABATENbHBIX MOTHBOB B TOJYYEHMH M TOCJIEIYIOIIEM aHAJIN3e
WHPOPMAIIMU O TIEPEOBBIX JTOCTHKCHHUAX COBPEMEHHON OTCUCCTBCHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEICHHUS;



CIIOCOOHOCTH OLIEHUBATh CUTYaI[lH, CBS3aHHbIE C XUMHUUECKUMH SBJICHUSMU, U IPUHUMATD
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJECHME M IOCTYINKH CBOMX TOBAapUIIEH C IO3HULHN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHMSI I1OCIJIEICTBUI IIOCTYIIKOB;

4) ¢popMHUpOBaHHS KYJIbTYPHI 3/10POBbSI:

NOHMMAaHMS IIEHHOCTeH 370poBOoro M Oe3omacHoro oOpas3a JKU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

cobOmrofeHusi mpaBuia 0e30MacHOro0 OOpalleHUs C BEUIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HH, B TPYIOBOM JAEATEIbHOCTH;

NOHMMaHHUA LEHHOCTH TMPaBWJ HMHIUBUAYAJBHOTO U KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYyalUsIX, YIPOXKAIOIINX 30POBBIO U JKU3HU JIFOAEH;

OCO3HAHMS TIOCJIEACTBUN M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS AIKOTOJA,
HapKOTUKOB, KYpEHHs);

5) TPy/A0BOT0 BOCTIUTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEAOBATEIbCKON AesITeNbHOCTH,
00I1IeCTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTUE B PEIICHUM MPAKTUYECKHX 3aJad COLUATbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEepeca K MPaKTHUYECKOMY M3y4YeHHIO Mpodeccuil pa3audHOTO poja, B TOM YHMCIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYyLY, JIIOASAM TpyAa U pe3yiabTaTaM TPYAOBOU EATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY HHAMBUIYaIbHON TPAEKTOpUHU 00pa3oBaHus, Oyayien
npodeccun U peannuzanuyi COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) KO0JIOrMYeCKOro BOCIIUTAHUS

HKOJIOTUYECKHU IEJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOAE KaK UCTOYHUKY CYIIECTBOBAHHMS
JKM3HM Ha 3eMIIc;

MOHUMAaHHUA TJI00alIbHOIO XapaKTepa SKOJIOTMUECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKHUX
MPOLIECCOB HAa COCTOSTHUE MPUPOIHON U COLMATBHOU CpEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTMXKEHUNH XUMHHM JUIsl pELIEHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENpUATUS ACUCTBUN, MPUHOCSILUX BpEJ OKpYXalollell MpUpOAHON cpene,
YMEHUSI TPOTHO3MPOBATH HEOJIAroNpHUsTHBIE KOJIOTHYECKHE MOCIEICTBHS IMpealpUHUMAEMbIX
JEHUCTBUM U MPENOTBPAILATh UX;

HaJIMYUs PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, 3KOJOTUYECKOM KYIbTYpPBI, OIBITA
NEeSATENbHOCTH  HKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATUBHOMN U COLIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSATH UIEOJIOTHH XeMopoouu;

7) IEeHHOCTH HAYYHOr'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAyKH U
00I11eCTBEHHOH MPaKTHKH;

MOHUMAaHUSA CHEHUPUKA XUMUU KakK HayKd, OCO3HaHus €€ poiu B (OPMHUPOBAHHUU
palMOHAIBFHOIO HAYYHOT'O MBIIUICHHUS, CO3JaHUN LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOLIEM
MHpE KAK O €IWHCTBE IPUPOJBI M YEJIOBEKA, B IMMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHn: mpodIeM COXpaHEeHUs IPUPOIHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU JUJISi COBPEMEHHOM LMBUIM3ALUHU: B €&
I'YMaHHCTUYECKON HAINpaBICHHOCTH U BaXHOH pPOJIM B CO3/aHMU HOBOHM 0a3bl MaTepUaIbHOM
KYJIbTYpbl, B pELICHUH INI00AJIbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
JHEPreTUYECKOW, TMHUIICBOM M DKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreyeHn! YCIOBUN YCIIEIIHOTO TPYy/la U SKOJIOTHYecKH KOMGOPTHOM KU3HU KaXKIOT0 4YJeHa
00I1IeCTBA;



eCTeCTBeHHO-HaquOﬁ TpaMOTHOCTH: IMOHUMAaHHA  CYHIHOCTH METOOOB IIO3HAHUs,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh MOJIydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMS SIBICHUH OKPYXKAIOMIET0 MHpa M HPOMCXOIIIINX B HEM W3MEHEHHH,
YMCHHA ACJIATh OGOCHOBaHHBIC 3aKJIFOYCHUS Ha OCHOBC HAYUHbIX d)aKTOB 1 UMCOIIIUXCA JaHHBIX
C IIETIBIO TTOTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIONIb30BAaTh XUMUYECKUE 3HAHUS JIJISl PEIIeHUs MpoOIeM
B PEaJIbHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEepeca K MO3HAHUIO, UCCIEA0BATEIBCKON NeATETHbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpPA30BaHHI0 M CaMO0OpPa30BaHUIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUU II0 XHMHH B COOTBETCTBHUU C KHU3HECHHBLIMU
MOTPEOHOCTSAMH;

WHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cepax mpodecCHOHATHHON AeITEIILHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIE pe3yabTaThl OCBOSHHS NMPOTPaMMBI MO XMMHUU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUsI BKIIOYAIOT:

3HaYMMble U1 (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXTUCIHUIUTHHAPHBIC
(MexnpeaMeTHbIE) OOLeHaYYHbIE OHATHUS, OTPAXKAIOIINE [IETIOCTHOCTh HAYyYHOU KapTHHBI MUpa
U cnenu(uKy METOI0B MTO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJICHUE, MPOLECC, CUCTeMA, HAy4yHbIH (aKT, MPUHLUI, IMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeZIOBaHUE, HAOIIOICHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYyTrHe);

yHUBepcallbHble  ydeOHble  JeiicTBUA  (TO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
peryasTHBHBIE), o0ecieunBaromue  (GopMupoBaHne  (YHKIMOHAJIBHOH  TPAaMOTHOCTH H
COLMAJIbHOW KOMIIETEHIIMU 00yJaroIuXcs;

CHOCOOHOCTh  O0yYaroIMXCS ~ HCIONB30BATh ~ OCBOGHHBIE  MEXIUCIUIUTUHAPHBIC,
MHUPOBO33PDEHUYECKHE 3HAHWS W YHUBepCalbHble y4yeOHble AEWCTBUS B IO3HABATENBHOM U
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3ylbTaTbhl OTPaKalOT OBJIAJEHUE YHUBEPCAIbHBIMU Y4EOHBIMU
TI03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU M PETYJISITUBHBIMU ACHCTBUSMH.

I[lo3naBaTebHBIE YHHBeEpPCAJIbHbIE YUeOHbIE JelCTBUS

1) 6a3oBbIe JIOTHYECKHE A CTBHSL:

CaMOCTOSITENIBHO (DOPMYJIHUPOBaTh M aKTyaJIM3WpOBaTh NpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh IENIU MACSITEIBHOCTH, 3aJaBas MapaMeTpbl W KPHUTEPUU WX JTOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTAThI ICSITEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HAHUU l'IpI/IéMI)I JJOTUYCCKOI'O MBINUICHUA:. BBIACIATH
XapakTepHble TMPU3HAKK TIOHATHUH M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIUC ITOHATUA IJIA 00BsICHEHUS OTACJIBHBIX (baKTOB n SIBJIGHI/Iﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KJIACCU(PUKALIMU BEILIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTD JIOTUYCCKHUC PACCYKACHUA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaJIoT I/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B pacCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBHIBOABI U
3aKJIIOYCHUS,

IPUMEHATh B IMpOLIECCe MO3HAHMS MCIIOJIb3YyeMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeIH, MPe0oOPa30BBIBATH MOJICTILHBIC IPEICTABICHHS — XUMUYECKUN 3HAK (CUMBOI) SJIEMEHTA,
XuMHuueckas (opmyisia, ypaBHEHHE XHMHUYECKOM peakuuu — TMpH pelIeHuH Yy4eOHBIX
MO3HABATCJIIBHBIX U MPAKTUYCCKUX 3a71a4, MIPUMCHATH HA3BAHHBIC MOJACIIbHBIC TPCACTABJICHUA IJIs
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUi.

2) 0a30BbIe HCCJIeI0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi;



dbopMynupoBaTh L€ W 3aJa4dl  KCCIEIOBAHMS, WCIOJIb30BaTh IIOCTABIECHHBIE H
CaMOCTOSATENIEHO C(POpPMYyIUpPOBaHHBIE BONPOCH! B KaU€CTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
1 (POPMUPOBAHMS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUH;

BJIa/J€Th HaBbIKAMM CaMOCTOSITEJIBHOTO IIJJAHUPOBAaHUS M IPOBEJEHUS YUYEHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIOAATh 33 XOJOM IIpOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yibTar, (opMmynupoBaTh O000OLIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MUCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHOM
pabore;

MpuoOpEeTaTh OMBIT YYCHUYECKOW HCCIETOBATEILCKOH W TIPOCKTHOM JeATEITHbHOCTH,
MPOSABIATE CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METO/JOB pELIEHUs
MIPAKTUYECKHX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS.

3) padora ¢ nHpopmManueii:

OPUEHTUPOBATbCS B PA3NIMYHBIX HCTOYHUKAX HHPOpMauuu (HAay4yHO-NOMYJIpHAs
JAUTEpaTypa XHMHYECKOTO COJEepXaHus, CIpaBOuYHbIE TocoOus, pecypchl HHTepHera),
aHaAJIM3UPOBATh MH(OPMAIIHIO PA3JIMUHBIX BUA0B U (OPM NPECTABICHUS, KPUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(dopMynupoBaTh 3ampoCchl U NPUMEHSTH pPA3JIMYHbIE METOJbl IMpPHU IOHMCKE U OTOOpe
nH(popMaluy, HEOOXOAUMOMN JJIs1 BBIMOJIHEHMSI YU€OHBIX 3a/1a4 ONPECIEHHOTO THIIA;

nproOpeTaTh OMBIT UCIOJIB30BAaHUS MH()OPMALMOHHO-KOMMYHUKATHUBHBIX TE€XHOJIOTUH M
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATEJIBHO BBIOMpAaTh ONTUMabHYIO (DOpMY mpejacTaBieHuss nHGopManuu (CXeMBl,
rpaduKy, TuarpamMMebl, TaOIUIIBI, PUCYHKH U APYTHE);

UCTONb30BaTh HAYYHBIH $A3BIK B KauyecTBE CpeJICTBA INpU paboTe € XUMHUUYECKOH
uHpoOpMalMell: MPUMEHSATh MeEXIpenIMeTHble ((U3NYecKne W MaTeMaTHYeCKHe) 3HAKU H
CUMBOIIBI, (hOpMYIBI, a00pEBHATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI B X0 THAJIOra W/UIU TUCKYCCHUH,
BBICKA3bIBaTh UJIeH, GOPMYTUPOBATH CBOU MPEAJIOKEHNUS OTHOCUTENIBHO BBITOIHEHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYNATh C NPE3EHTAUUEd pe3yJIbTaTOB IO3HABATENBHOU NESITEIBHOCTH, MOJTYYEHHBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBCPCTHHKAMH IIPU  BBIINOJIHCHUN XHUMHUYCCKOI'O
IKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO HCCIEIOBAHUIO CBONCTB H3Yy4aeMbIX BEIECTB,
peanuzanuu y4eOHOro MpoeKTa, U (POPMYIHPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEIEHHBIX
WCCIIEeIOBAaHUH MyTEM COTTIACOBAHMS MMO3UIIMHN B X0/€ 00CYXIeHUS U 0OMEHa MHEHUSIMH.

PerynssiTuBHbIE YHHBEpPCAJIbHBIE YUeOHBIE AeiicTBUS:

CaMOCTOATCIIbHO IUIAHUPOBATHL U OCYHICCTBJIATH CBOKO IO3HABATCIIBHYHO ACATCIIBHOCTD,
orpenensst €€ NeMu W 3aJa4d, KOHTPOJMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
HpeI[HaFaCMLII\/'I AJIropuT™M HeﬁCTBHﬁ IIPpU BBIITOJIHCHHUN yqe6HLIX H HUCCICOOBATCIBCKUX 3a1a4,
BBIOMpaTh Hanbosee F3(HhPEeKTUBHBIN CIOCOO MX PEIICHUs C YIETOM MOJYYCHHUS HOBBIX 3HAHUU O
BCIHICCTBAX U XUMHNYCCKUX PCAKIUAX,

OCYILIECTBIISITH CAMOKOHTPOJIb ACSITEILHOCTA HA OCHOBE CaMOaHaJIM3a i CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUH Ha YriyOJIEHHOM YpOBHE Ha ypOBHE
cpeaHero odmiero o0pa3oBaHus BKIOUYAIOT CeUPUUIECKHUE I y4eOHOro mpeaMera «XuMHUs»



HayyHble 3HAHUSA, YMEHUS U CHOCOObI JEHCTBUII 1O OCBOGHHIO, WHTEpIpETallMU U
peoOpa30oBaHUIO 3HAHUH, BUABI IEATEIBHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUI B PA3IMYHBIX YYEOHBIX CHUTYyalUsiX, a TAKXKE B PEATbHBIX JKU3HCHHBIX CHUTYyalUsX,
CBSA3aHHBIX C XMMUEH. B mporpamme 1o XuMuu peAMETHBIE PE3YJIBTATHI IPEACTABIEHBI 110 TOAaM
U3YyYECHUS.

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXkKaroT:

c(OpMHUPOBAHHOCTb NPECTABICHUNA: O MECTE U 3HAUEHUM OPraHNYECKON XMMHHU B CUCTEME
€CTECTBEHHBIX HAyK U €€ poJid B 00ECTIEYCeHUN YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PELICHUN
po0JIEM 3KOJOrMYECKON, SHEPreTHUECKOW U NMUILEBOH 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBL,
CO3JaHUM HOBBIX MaTepHaiOB, HOBBIX MCTOYHUKOB JHEPIHUHU, B OOECIIEUEHUH DPALMOHAIBLHOTO
IIPUPOJIOIIOIIB30BaHMA, B (POPMUPOBAHUU MUPOBO33PEHUSI U OOIIEH KyIbTYpPbI UEJIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM Cpesie;

BJIAJICHUE CHCTEMOM XMMMYECKHX 3HAHHU, KOTOpas BKJIKYAET: OCHOBOIIOJIAralOlIne
TIOHSITHS — XUMUUYECKHIA JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAsI 000JI0UKa aToMa, S-, P-, d-aToMHbIe
opOUTany, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aToma, rMOpHIu3alusl aTOMHBIX OpOHTaiei,
HOH, MOJIEKYyJa, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, PyHKIMOHAIbHAS IPYIIA,
panukan, CTpPYKTypHble (GopMynbl (pa3BEPHYTHIE, COKpAlIEHHbBIE, CKEJETHBIE), H30MEpHS
CTPYKTYpHasi ¥ NMPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYeCKasi), U30Mepbl, TOMOJIOTHYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- M a30TCOAEpIKAIINe OPraHWYeCKUE COEIUHEHUS,
MOHOMEP, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCINHEHUS; TEOPUH, 3aKOHBI
(mepuoguueckuit 3axkon JI. WM. MenpeneeBa, Teopusi CTPOCHHsSI OPraHUYECKHX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPAIECHUS SHEPTUU
P  XUMHUYECKHMX  pEaKUusiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHN  SI3BIK  XHMMMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIe)KAIIUEe B OCHOBE IOHUMAaHMUS NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKMX  SIBICHHUH;  TMPEACTaBIEHUS O  MEXaHM3MaX  XUMHUYECKMX  pEaKIHid,
TEPMOJUHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX NMPOTEKaHMsl, O B3aMMHOM BIIMSHUU
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINA 1 ME30MEPHBINA 3((EKThI, OPUEHTAHTHI | 1
Il pona); ¢akromoruueckue CBEACHUS O CBOMCTBaX, COCTaBe, IMOJYYEHHMH M 0O€30MacHOM
WCIIOJIb30BAaHNN BA)KHEHIIUX OpPraHMYECKHUX BEUIECTB B OBITY M MPAKTUYECKOH AESITEIBbHOCTU
YesoBeKa, OOIIMX HAyYHBIX IPUHIMIIAX XUMUYECKOTO IPOU3BOJACTBA (Ha MpUMEpPE MPOU3BOCTBA
MeTaHoJIa, epepadboTKu HEPTH);

cOPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapakTepHble  MPHU3HAKKM  MOHATHH,
yCTaHaBIIMBATh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEIMHEHNUI;

c(hOpMHUPOBAHHOCTH YMEHUI:

MCIIOJIb30BaTh XMMUUYECKYIO CUMBOJIMKY JJII COCTaBJICHMSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHNYeCKUX BELIECTB;

COCTaBJISATh YPAaBHEHUS! XUMUYECKUX PEAKLIUN U PACKPBIBaTh UX CYHIHOCTb: OKUCINUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI OCPEACTBOM COCTABIIEHHS IEKTPOHHOIO OajlaHCca ITUX peakLuil,
peaxiuii HOHHOro 0OMeHa IMyTEM COCTABICHHS UX MOJHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;

W3rOTaBIIMBATh MOJIEIM MOJIEKYJ OPraHMYECKHX BEHIECTB JUId WUIIOCTPALMA HX
XMMHYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTAHABIUBATh IPUHAIEKHOCTh N3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOCHUIO K OMPEACIEHHOMY KIacCy/TpyIlNe COCTUHEHUH, 1aBaTh UM
Ha3BaHusa 1o cucremarnueckoir HomeHkinatype (IUPAC) u nmpuBoauTh TpUBHUAIBLHBIE HA3BAHHS
JUISL OTZI€TIBbHBIX MPEACTaBUTEIIEH OPraHNYeCKUX BELIECTB (ITUIIEH, alleTUIIEH, TOIYOJI, TIIMLEPHH,
STUJIICHIJIMKOJb, (eHOJ, (hopMalbIeTru, aleTaabIAer 1/, alleTOH, MypaBbUHas KMCIO0Ta, YKCyCHas
KHMCJIOTa, CTEapHUHOBAsi, OJEUHOBAs, MaJbMUTHUHOBAs KHUCJIOTHI, IJIMLIMH, AJaHWH, MajibTO3a,
GpyKTO3a, aHWINH, JUBUHIII, U30MIPEH, XJIOPOIIPEH, CTUPOI U APYTHe);



c(OpMHUPOBAHHOCTh YMEHHUS OINPEAENATh BHUJl XHMHUYECKOM CBA3M B OpPraHHMYECKHX
COEJMHEHUAX (KOBAJICHTHAs! U MOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBS3b);

Cc(OPMHUPOBAHHOCTb YMEHHUS IPUMEHATh IIOJ0XKEHUS TEOPUM CTPOEHUsS OpPraHUYeCcKUX
BemecTB A. M. byTiiepoBa /uisi 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh  YMEHUI XapaKTepH30BaTh COCTaB, CTpPOEHHE, (u3nueckue Hu
XMMHMYECKHE CBOMCTBA TUIIMYHBIX NIPEACTABUTEIIEH PA3IMYHbIX KJIACCOB OPTaHUYECKUX BELIECTB!
AJIKaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKaJME€HOB, AJKMHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, albJETHUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOKHBIX 3(PUPOB, KUPOB,
HUTPOCOETMHEHHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOA0B (MOHO-, IU- U TIOJIUCAXapU/IOB),
WUIIOCTPUPOBATh T'EHETHYECKYIO0 CBS3b MEXKIY HHMH YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX Peakluil ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCT  YMEHMs NOATBEPKAATh HAa KOHKPETHBIX IPHUMEpAax Xapakrep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIIA
KOBQJICHTHOH CBSI3U (G- U T-CBSI3M), B3aMMHOT'O BIMSHHS @TOMOB U I'PYII aTOMOB B MOJIEKYJIAX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKT€PU30BaTh HCTOYHUKH  YTIIEBOJIOPOIHOTO  CHIPHS
(HedTh, TPUPOAHBINA ra3, yroyp), CrocoObl €ro mnepepaboTKU M IMPAKTHUYECKOE NPUMEHEHHE
MIPOJYKTOB NEPEPaOOTKH;

c(OPMHUPOBAHHOCTD BIAJICHUs] CHUCTEMOW 3HAaHMH O €CTEeCTBEHHO-Hay4YHBIX METO/ax
MO3HAHUS — HAONIOACHWH, W3MEPEHUH, MOJICIMPOBAHUH, OSKCIIEPHUMEHTE (peallbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

cOPMHUPOBAHHOCTh ~ YMEHHSI  NPUMEHATh OCHOBHBIE  OIEPALMd  MBICIHTEIBHOM
NEeSATeIbHOCTH — aHalM3 WU CHHTE3, CpaBHEHME, 000OIIeHHe, CHCTEMaTH3alluIo, BbBISBIECHUE
MIPUYMNHHO-CJIEICTBEHHBIX CBA3EH — /I U3yUEHUS CBOMCTB BELLIECTB M XUMUYECKUX PEaKLni;

c(OPMHUPOBAHHOCTb YMEHUI: BBIABIATh B3aUMOCBSA3b XUMUYECKHUX 3HAHUN C MOHATUAMH U
MPEICTaBICHUSAMH JIPYTHX €CTECTBEHHO-HAy4YHBIX TIPEAMETOB [uii 0Oojiee OCO3HAHHOTO
MIOHMMAHMS CYLIIHOCTH MAaTE€pPHAIIBHOTO €IMHCTBA MHUPA, UCIOJb30BAaTh CUCTEMHbBIE 3HAHMS IO
OpraHUYECKOM XUMHUHU AJi1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUI, HUMEIOLIUX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHIA: IPOBOJIUTH PACUYETHI MO XHUMHUYECKHM (QOpMylIaM H
YPaBHEHHUSAM XUMHUYECKUX pEeaKklUil ¢ HCIOJb30BaHHEM (PU3MUECKUX BEJIMYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XAaPAKTEPU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
pacuéThl M0 HaXOXKIACHUIO XUMHUYECKOH (hOpMysbl BELIECTBA 1O W3BECTHBIM MAaCCOBBIM JOJISM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAJTU3UPOBATh U OLIEHUBATH C MO3UIHHA
9KOJIOTMYECKON O€30IacHOCTH MOCHEACTBHSI OBITOBOW M IPOU3BOACTBEHHOW JEATEIBbHOCTU
YeNoBeKa, CBA3AHHOM € mepepalOTKOM BEIECTB, MCIOJIb30BATh MMOMYyYCHHbIE 3HAHHS IS
MPUHSTHS TPAMOTHBIX PEUIEHHUM POOJIeM B CUTYaLUsX, CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIbHO IUIAHUPOBATh M MPOBOAMTH XUMHUYECKHI
9KCIIEPUMEHT (ITOJIy4YE€HUE U U3yYEHUE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHBIE pEaKlIUn
YIJI€BOIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPraHNYECKUX BEILECTB, PEIICHNE
9KCHEPUMEHTAJIBHBIX 3a/1a4 [10 PACIIO3HABAaHUIO OPIraHUYECKHUX BELIECTB) C COOII0IEHUEM IIPABUIT
6e30macHoro oOpaleHus ¢ BeleCTBaMU U J1abOpaTOpHBIM 000pyqOBaHUEM, (OPMYIHUPOBATH
LeNlb MCCIEeNOBaHMs, IPEACTaBIATh B pa3IMYHOM (opMe pe3yapTaTbl HKCIEPUMEHTA,
AHAJIU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHU

co0moIaTh MpaBHia SKOJOTUYECKH IeJIecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JEATENBHOCTH B IICJIAX COXPAHEHWS CBOETO 3J0POBbs, OKPY)KAIOIIEH NPUPOSHOW Cpelspl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO NEHUCTBHA HA >KUBBIC OPIaHHU3MBI ONPEACIEHHBIX
OPraHUYeCKUX BEUIECTB, IOHUMAas cMbIci nokazareis 1T1K;



aHAJM3UPOBATh  IIEJECOO0PA3HOCTh  NMPUMEHEHHS  OPraHWYEeCKUX  BEHIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh II€JICHANPABICHHBI TMOUCK XUMHYECKOU
uHpOpMAlMK B PA3IMYHBIX MCTOYHUKAX (HayyHas M yuyeOHO-HaydHas JHUTEpaTypa, CpeicTBa
MaccoBoil uHGopMauuu, WHTEepHET U JApyrue), KPUTHUECKHU aHAJIU3UPOBATH XMMHUYECKYIO
nH(popMaIInIo, IepepadaThiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBUU C TOCTaBICHHON yueOHOMU
3aaueil.

11 KUIACC

[TpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OO0mIast 1 HeopraHu4ecKasi XUMHsD) OTPaXkaroT:

c(OpPMHUPOBAHHOCTD MPEACTABICHUI: O MaTepHaIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJICHUH NTPUPOABI, O MECTE U 3HAYEHUH XMMHH B CUCTEME €CTECTBECHHBIX HAYK
u e€ ponu B 00ECIEYEHHWH YCTOMYMBOTO PA3BUTHUS, B PEIICHUH MNPOOIEM HKOJIOTHUECKOM,
SHEPreTU4YecKod M MUIIEeBOM Oe30MacHOCTH, B Ppa3BUTUM MEIUIMHBI, CO3/aHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHKOB  DHEPrud, B  OOECIEYEHHWH  paIMOHAIBLHOTO
IIPUPOJIOIIOIB30BaHUsA, B (POPMUPOBAHUU MUPOBO33PEHHSI U OOIIEH KYIbTYpPbI UEJIOBEKA, a TAKXKe
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpefe;

BJIQJICHUE CHCTEMOM XMMMYECKHX 3HAHHH, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIne
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, SIpO aTOMa, U30TOIIbI, 3JIEKTPOHHAs 000JI0YKa aTOMa, S-
, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE M BO30YKAEHHOE COCTOSHHMS aToOMa, THOPUIU3ALUS
aTOMHBIX OpOWTaneil, MOH, MOJEKyjJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHCIICHMs, XHUMHUYECKas CBsA3b (KOBaJ€HTHas, MOHHAs, MeETAJUIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsl PEIIETKA, XUMUYECKAs pEeaklus, pacTBOP, AIEKTPOJUTHI, HEAIEKTPOJIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUA, CTENEHb JAMCCOLMAlMM, BOJOPOJIHBIM  IOKa3aTellb,
OKHCIIUTEIh, BOCCTAHOBUTEIb, TEIUIOBOU 3(P(PEeKT XMMUIECKON peakiiu, CKOPOCTh XMMUYIECKOH
peakiMy, XHMMHUYECKOe paBHOBECHE; TEOPUU U 3aKOHBI (TEOpHsS DIEKTPOJUTHUYECKOU
aucconyanuy, nepuoandeckuid 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB,
3aKOH COXPAaHEHMs W NPEBpAllCHUs DHEPIMH IPU XMMHUYECKHUX PEaKLHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEUCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIe)KAIlUe B OCHOBE IOHUMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH
XUMUYECKHX SIBJICHUI; COBPEMEHHBIE IIPEICTABICHNS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM M HaJAMOJEKYJISIPHOM YPOBHSX; INPEACTABICHUSA O MEXAHM3MaX XMUMHMUYECKHX
peakuuii, TEPMOJIUHAMUYECKUX
U KMHETHUYECKUX 3aKOHOMEPHOCTIX MX NMPOTEKaHWs, O XUMHUYECKOM PaBHOBECUH, PACTBOpaX M
JUCIEPCHBIX CHUCTeMax; (DaKTOJIOrMYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, IMOJYYEHUU U
0€30I1aCHOM HCII0JIb30BaHUM Ba)KHEHIINX HEOPTaHWYECKHUX BEILIECTB B OBITY M MPAKTUYECKOH
NeSTEIbHOCTH YeJI0BEKa, OOLINX HAyYHBIX MPUHIUIAX XMMHUUECKOTO TPOU3BOJICTBA;

c(OpMHUPOBAHHOCTD YMEHHUN: BBISABISATh XapaKTepHbIE IIPU3HAKU
MOHSTHM, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIUE MOHITHUS  MpHU
ONMCAaHUU HEOPTaHMUYECKUX BEILECTB U X IPEBPALICHUI;

c(OPMHPOBAHHOCTh YMEHHMS UCIOJIb30BATh XMMHUYECKYI0 CHMBOJIUKY Ui COCTaBJICHHUS
¢dopMyn BeleCTB M YpaBHEHMH XUMHUUYECKUX PEAKIMH, CHUCTEMAaTHUYECKyIO HOMEHKJIATYpy
(IUPAC) u TpuBHagbHbIe Ha3BaHMSI OTJEIHHBIX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHHUS ONPENEIATh BAJICHTHOCTD M CTEIICHb OKHCICHUS XUMHUECKUX
JIEMEHTOB B COEAMHEHUSX, BUJ XUMHUYECKOH CBS3M (KOBAJIECHTHAs, MOHHAs, METajuIM4ecKas,
BOJOPOJHAs), TUIl KPUCTAJUIMUECKOHN PEIIETKY KOHKPETHOIO BEIIIECTBA;

C(OPMHPOBAHHOCTb YMEHHS OOBACHATh 3aBHCHUMOCTb CBOWCTB BELIECTB OT BUAA
XMMHUYECKON CBSI3M U THIA KPUCTAUIMYECKON pEmETKH, OOMEHHBIM U JOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBA3H;

c(OPMHUPOBAHHOCTh YMEHHUH: KJIacCU(DUIIMPOBATh: HEOPraHUYECKHE BEIIeCTBA IO UX
COCTaBy, XMMUYECKHE PEAKLMM IO Pa3IUYHBIM IpHU3HAKAM (YHCIY U COCTAaBy pEarupyroumx



BEIIECTB, TEIJIOBOMY 3G (EKTy peakiuH, H3MEHEHHIO CTENEeHEeW OKHUCICHHS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa M JpYrHe); CaMOCTOSATEIbHO BHIOMpATh OCHOBaHMUSA U
KpUTEpUH I KJIacCU(UKALIUY N3y4aeMbIX BEUIECTB U XUMHUUECKHUX PEaKIHii;

c(OPMHUPOBAHHOCTh ~ YMEHHMS PACKpbIBaTh  CMBICI  [EepHOAMYEecKoro  3akoHa [l
W. MenneneeBa M JI€MOHCTPUPOBATH €ro CHUCTEMATH3UPYIOILYIO, OOBSCHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE aTOMOB U HOHOB
XUMUYECKUX  JJIEMEHTOB  IIEPBOrO—4eTBEPTOro  mepuogoB  Ilepuonuueckoil  CUCTEMBI
JI.U. MenneneeBa, HCHONB3YySl TOHATUS «IHEPre€TUUYECKHE YPOBHHUY», <«OHEPreTHUYECKUE
MOJYPOBHM», «S-, P-, d-aTOMHBIE OpOUTaIM», «OCHOBHOE U BO30YXKIEHHOE DHEPreTUYECKHUE
COCTOSTHUSI aTOMa»; 0OBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U
UX coequHeHud no nepuojgam u rpynnaMm Ilepuommueckoint cucrems! [[. 1. Menneneesa,
BaJICHTHBIE BO3MOKHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMHUCHIBATh) OOIIIE XUMUYECKHE CBOIICTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3HM MEKIY
HEOPraHMYECKUMHU BELIECTBAMU C IIOMOIIBI) YPAaBHEHHM COOTBETCTBYIOLIUX XUMHUYECKHUX
pEaKIIHNiA;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CYHIHOCTH: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPEeCTBOM COCTaBIIEHUS AJIEKTPOHHOI0 OajaHca ATHX peaklui; peakuuid MOHHOTO
oOMeHa TyTEM COCTaBICHHS HMX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpaBHEHW; peakuuit
TUAPOININ3a; PeaKIuil KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IMHKA U
AIIOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHUYECKHX
peakuui ¢ y4€TOM MX DHEPreTHYECKHUX XAPAKTEPUCTHUK, XapaKTEP H3MEHEHMsI CKOPOCTH
XUMHYECKON peaklMu B 3aBUCHMOCTH OT Pa3IHUYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIEHUs
XUMUYECKOTO PAaBHOBECHSI TOJ] BIUSHUEM BHEITHUX Bo3aencTBuid (mpuniun Jle [latenne);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUYECKUE PEAKIUH, JIeKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO TOJyYEHUS] CEPHOM KHUCIOThI, aMMHUakKa, OOIIMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOU3BOACTB; II€IECOO0PA3HOCTh MPUMEHEHUS HEOPTaHWYECKUX BELIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHMSI COOTHOIIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUN O METOJIaX HAYYHOI'O TO3HAHUS SBICHHIM
MIPUPOIbI — HAOTIOAEHHE, U3MEPEHNE, MOJCINPOBAHNE, SKCIIEPUMEHT (peasIbHbIM U MBICIICHHBII),
UCIIOJB3YEMBIX B €CTECTBEHHBIX  HayKaX,  YMEHUS IPUMEHATH 3TH  3HAHMSA  IIpH
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U ISl OOBSCHEHUS XUMHUYECKHX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJE, IIPAKTUYECKOMN IEATEIBHOCTU YEJIOBEKA U B IIOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C TIOHATUSAMU U
NPEICTABICHUSMU JIPYTMX €CTECTBEHHO-HAy4YHBIX TNPEAMETOB Juid 0Oojiee OCO3HAHHOTO
ITIOHUMaHHs MAaTEPHAIIBHOTO €JUHCTBA MUPA;

c(OPMHUPOBAHHOCTb YMEHHUS IPOBOIUTH PACUETHL: C HCIIOIB30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» M «MOJISIPHAs KOHIEHTPALMS»; MAacChl BellecTBa Wi 00bEMa rasa no
M3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe MIM OOBEMY OIHOTO M3 YYACTBYIOLIMX B PEaKLUU
BEIIECTB; TEIJIOBOr0 3(peKTa peakliuy; 3HaueHUs BOJIOPOAHOIO TI0Ka3aTelis paCTBOPOB KUCIIOT U
LIeJI0Yel C W3BECTHOM CTENEHBI0 JUCCOIMAlMU; Macchl (00BEMA, KOJIMYECTBA BEILECTBA)
MPOYKTa PEAKIMH, €CJIA OJHO U3 UCXOJHBIX BEIIECTB JJaHO B BHUJIE PACTBOPA C ONPEACIEHHON
MacCOBOM J0Jei pacCTBOPEHHOTO BEUIECTBA MU JAHO B U30BITKE (MMEET MPUMECH ); JOTU BBIXOA
MIPOJYKTa peakluu; 0ObEMHBIX OTHOILIEHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOATENIBHO IUIAHUPOBATh M MPOBOAMTH XUMHUYECKHUIM
9KCIIEPUMEHT (TMPOBEICHNUE peaKkluii HOHHOIO0 OOMeHa, MOATBEPKIEHUE KaueCTBEHHOI'O COCTaBa
HEOPIraHMYECKUX BEILIECTB, ONPEICIICHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOIIBI0 UWHAUKATOPOB,
W3Y4Y€HHE BIUSHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIUH, pEIIeHHe
9KCIIEPUMEHTANBHBIX 3a7au 1o TemaMm «Mertamib» U «HemeTtannsl») ¢ coOnrogeHneM IpaBuil
0e30macHOTO OOpalleHHs] ¢ BEHIECTBAMU M Ja0OpaTOPHBIM 00OpyaOBaHHEM, (HOPMYIHPOBATH



1eTb WCCIAEAOBAHUS, TPEACTABISATH B pPA3IUYHON (opMe pe3ylnbTaThl AIKCIEPUMEHTA,
aHAJM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHHMI1: COOJII0/IaTh MPAaBHIIA TOJIb30BAaHUS XUMHUYECKOM TOCYI0N U
1a60paTOpHBIM 000PYAOBaHKEM, OOpAICHHS C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIUSAMHU 10
BBITNIOJTHEHHIO JIA0OPAaTOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTMYECKH 11€JIECO00Pa3HOro MOBEACHUS
B OBITY U TPYIOBOW JIESATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYKaroIlen
MPUPOJHON Cpeapl U JOCTHXKEHHs €€ YCTOWYMBOIO pa3BUTHUSA, OCO3HABATh ONACHOCTH
TOKCUYECKOT0 JICMCTBUSL HA JKUBBIE OPTaHU3MBbI OIPEACIEHHBIX HEOPraHUYECKUX BEUIECTB,
moHuMas cMmbica nokazarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHUI: OCYIIECTBISATH IICJICHANIPABICHHBIM IMOUCK XUMHUYECKON
nH(poOpMallid B Pa3MYHBIX HCTOYHUKAX (HaydyHas M y4yeOHO-HayyHas JUTepaTypa, CpeacTBa
MaccoBoil uHpopManuu, WHTEpHET W Jpyrue), KPUTHYECKH aHAJIU3UPOBATH XUMHYECKYIO
nH(popmanuro, nepepadbaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUHU C IMOCTaBJICHHON y4eOHOMU
3a/1auen.

COJEP)KAHUE OBYYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4eCKOM XUMUM.

[lpenMeT w 3HaYeHWE OPraHMYECKOM XHWMHUHU, TPEJICTaBICHHE O MHOrooOpasuu
OPraHUYECKUX COCIUHEHUMN.

DJNEeKTPOHHOE CTPOCHHME aToMa yIrJepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHMS.
BanenTHble BO3MOKHOCTH aToMa yriepoja. XUMHUYecKasl CBA3b B OPraHMYECKHX COETUHEHUSX.
Tunsl rubpuan3anMyu aTOMHBIX opOuTanel yrieponaa. MexaHu3mbl 00pa3oBaHHs KOBAJCHTHOM
cBsA3M (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). THUIbI IepeKpbIBaHUs aTOMHBIX OpOUTanell, 6- U m-
cBsi3u. OpuHapHas, JBOWHAs W TpoilHas cBs3b. CHocoObl pa3pbiBa CBA3€H B MOJIEKYJax
opraHu4eckux BemecTs. [loHsTHE 0 CBOOOHOM pajukale, Hykieohuse u dJIeKTpodure.

Teopust CTpoeHHMs oOpraHu4eckux coenuHeHuil A.M. bymiepoBa M COBpEMEHHBIE
IIPEICTABIEHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHE TEOPUH CTPOCHUSI OPraHUYECKUX COEANHEHUN.
MonekynspHble U CTpYKTypHbIe (QopMmyibl. CTpykTypHble (OpMYJbl pa3iIWdHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepusa. Buabl wH30Mepuu: CTpyKTypHad,
MPOCTPAHCTBEHHAs. JJEKTpOHHBIE A((EKTHI B MOJEKylTaX OPraHMYECKUX COCIUHEHUN
(MHIYKTUBHBIN U ME30MEPHBII () PEeKThI).

[IpencraBienue o knacCU(pUKALUU OpraHMUecKux BemiecTB. [loHsaTHEe 0 QYHKIIMOHATBHOM
rpymme. ['omonorus. 'omonornueckue psiapl. CucremaTudeckass HOMEHKIATypa OpPraHHYECKUX
coenunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX MPEACTABUTENCH.



OcoOeHHocTM W KJacCHQUKanuUs  OpraHuyeckux  peakuuid.  OKuCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHMUECKOM XMMUH.

OKCHEPHUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB U UX NPEBPAIICHUN: O3HAKOMIICHHE C
o0Opa3laMu OpraHM4ecKUX BEIIECTB W MaTepUalaMHU Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHMYeCKUX BEIeCTB IpPU HarpeBaHuu (IJIaBleHHe, OOyrIMBaHUWE U TOpPEHHe),
KOHCTPYUPOBaHHE MOJIEIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriaesoaopoabl.

AnkaHbl. 'oMoONOTHYECKUH psAll aIKaHOB, O0mIast popMmyia, HOMEHKJIATypa U H30MEpHsl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP3-THOpUAN3AIUs aTOMHBIX
opOuTanei yriepojaa, 6-CBs3b. OU3NYECKUE CBOWCTBA aJTKAHOB.

XHMMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMK 3aMEILLIEHUs, U30MEPU3ALUU, NCTUIPUPOBAHNUS,
LMKJIM3AlMN, THPOJIM3a, KpeKuHra, ropeHus. [IpeacraBnenne o MeXaHHW3ME peakIHi
PaaUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B npupone. CnocoObl NOJIYYCHUA U IPUMCHCHUC aJIKAHOB.

[Muxnoankanel. O6mas ¢popmyna, HOMEHKIaTypa U uzoMmepus. OCOOEHHOCTH CTPOCHHS U
XMMHUYECKMX CBOMCTB MajblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIONEHTAH,
LUKJIOreKCaH) [UKI0aIKaHOB. CriocoObl MOMy4eHHs U IPUMEHEHUE LIUKIIOAIKaHOB.

Ankensl. 'omonorndyeckuit psij aTkeHoB, o01mas GopMyiia, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alKEHOB, SP2-THOpPHIM3AIMsl AaTOMHBIX OpOUTajei
yriaepoaa, o- u n-cBsizu. CTpyKTypHas U reoMmerpuydeckast (Iuc-tpanc-) usomepusi. dusznueckue
CBOMCTBa aJKeHOB. XHMMMUYECKHE CBOWCTBA: pEAaKUMHM NPUCOCAUHEHMS, 3aMEIICHHUS B O-
MOJIOKEHHUE TPU JBOMHON CBsI3W, MoJMMepHu3anuu U okucieHus. IlpaBuno MapkoBHHKOBA.
KauecTBeHHbIC peakluu Ha ABOHHYIO CBsI3b. CIIOCOOBI MOTYYEeHUS M IPUMEHEHHUE aTKEHOB.

ANKaaveHsl. Knaccuduxanus aJKaJNEeHOB (conpsikEHHBIE,
U30JINPOBaHHbIE, KyMyauposantsvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS U XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX JHMEHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanus conpsKEHHBIX
nueHoB. CriocoObl NOTY4YEHUS ¥ IPUMEHEHHE aJIKaJueHOB.

Anxusbl. ['oMomorudeckuii psl anKuHOB, 00IIas (GopMylia, HOMEHKIATypa U U30MEPHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN AlIKMHOB, SP-THOPHAM3AIMS aTOMHBIX
opOutaneit yraepona. Du3MYECKHE CBOWCTBA ATKHMHOB. XUMHYECKHE CBOMCTBA: PEAKIUU
MPUCOEANHEHUS, TUMEPU3AIMN U TPUMEPHU3aLNH, OKUCIeHUs. KUCIOTHBIE CBOMCTBAa aIKMHOB,
MMEIONINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHbBIE peakliyd Ha TPOHHYIO CBs3b. CriocoObl
MOJIY4eHUS] U IPUMEHEHUE aTKUHOB.

Apomatndeckue yriaeBoopo/sl (apeHsl). ['omonoruueckuil psaa apeHos, obmas popmyina,
HOMEHKJIaTypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI OeH301a.
dusnueckue CBOMCTBA apeHOB. XMMHUECKHE CBOMCTBa OEH30J1a M €ro IrOMOJIOTOB: pEaKLUU
3aMelleHus B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJAHOM paJuKaie, peaklUU NPUCOEAUHEHHS,
OKHCJIEHHE ToMoJIoroB 6eH3ona. [IpencraBienue 06 OpueHTHPYIOLIEM JeCTBUU 3aMecTUTeNeH B
OEH30JIbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PaJUKaIOB, KapOOKCHIIbHOHM, TMAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHX CBOWCTB CTHpOJA.
[Nonumepusanus cruposna. CrocoObl MOTyYeHHsI U IPUMEHEHUE apOMaTHYECKHUX YIIIEBOAOPOIOB.



[Tpuponusiii ras. IlonyrHeie HedTsHbIe ra3bl. HedTh u €€ mpoucxoxaenue. KaMmeHHbIH
yroib ¥ TPOINYKTHl ero mnepepabotku. CriocoObl mepepaboTKu HEPTH: MEePEeroHKa, KPeKUHT
(TepMuUecKui, KaTalIuTUYeCKui), pudopmunr, muponus. [Ipoaykrel nepepaboTku HedTH, HX
[IPUMEHEHHE B IPOMBIIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MCKAY Pa3JIMYHBIMU KJIaCCaMU YIJICBOJAOPOIOB.

ODIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJAHBIX YINIEBOAOPOLOB. Peaknuu 3amerieHus
rajoreHa Ha TUAPOKCOrPYIIly, HUTPOTPYIILY, IHAHOTIPYIIly, aMUHOrpynmy. JlelictBue Ha
rajoOreHIPOU3BOAHBIE  BOJAHOIO W  CIMPTOBOrO pactBopa wEnoyd. Bsaumopnencrsue
JUTaJIOr€HAJIKAaHOB C MAarHMeM W LMHKOM. [IoHATHE O MeTa/uIoOpraHM4eCKHX COEIUHEHUSX.
Hcnonb30BaHue TaloOreHIpOU3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W HpPU CHHTE3E
OpPraHNYECKHUX BEILECTB.

OKCHEPUMEHTAIbHBIE METO/Ibl W3YYEHHs BEIIECTB M UX NPEBPALICHUN: U3yUCHHUE
(bu3MUYECKUX CBONCTB YIIIEBOAOPOIOB (PACTBOPUMOCTE), KAUECTBEHHBIX PEaKLUil YIIIeBOAOPOIOB
pa3IuYHBIX KJIaccoB (oOeclBeuMBaHME OpPOMHOM MM MOJHOM BOJBI, pacTBOpa MepMaHraHarta
KaJusl, B3aMMOJIEHCTBHUE alleTUJIeHa C aMMHUaYyHBbIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe yriepoja M BOAOPOAA B OPraHMYECKHX BEIIECTBAX, MOJIYYECHHE OJTWUIICHA U
M3Yy4YeHHE ero CBOMCTB, o3HaKoMiieHHE c¢ KoyulekuusiMu «HedTe» u «Yromp», ¢ obpazuamu
IlacTMacc, KaydyKOoB M PE3UHBI, MOJEJIMPOBAHME  MOJIEKYJ  YIJIEBOJOPOJIOB U
TaJIOTeHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kncnoponconepmamne OpraHn4e€CKue CoOCIMHCHUA.

[IpenenbHble omaHOAaTOMHBIE cHUpThl. CTpoeHHE MOJEKyad (Ha MpUMepe MeTaHolla U
sTanosa). ['oMmonoruueckuit psj, odmas Gpopmyna, ©3oMepus, HOMEHKJIATypa U KIIacCUpUKALIHS .
@dusuyeckrue CBOMCTBA MpEIENbHBIX OJHOATOMHBIX CIIHPTOB. BOIOpOAHBIE CBSA3M MEXITY
MOJIEKYJIAMH CIIUPTOB. XMMHUECKHUE CBOMCTBA: PEAKLIUU 3aMEIECHNUs, IeTUAPaTalluH, OKUCIICHNUS,
B3aMMO/JICHCTBUE C OPraHUYECKUMHU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas peakuus Ha
OJTHOATOMHBIE CHMPTHI. JIeWCTBHE 3TaHONAa M METaHOJa Ha OpraHu3M uesnoBeka. CrocoObl
MOJIy4YEHUS U IPUMEHEHUE OJJHOATOMHBIX CIIHPTOB.

[Ipocthie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcOOEHHOCTH (PU3HUECKUX U XUMUUYECKUX
CBONCTB.

MHoroaromMHble COUPTH — STUICHIVIMKONb M TNHLEpUH. DPU3NYECKHe U XUMHUYECKUE
CBOMCTBA: p€akuuu 3aMCUICHUS, BSaHMOHCﬁCTBHe C OpraHnM4e€CKUMHU U HCEOPraHNYCCKUMU
KHCIIOTaMH, Ka4eCTBEHHAs PeaKIMs Ha MHOTOATOMHbIE crupThl. [lpencraBienue o MexaHu3Me
peaknuii HyKIeo(IbHOTO 3amenieHus. JleiicTBre Ha oprann3M denoBeka. CrocoObl MOTydIeHuUs
Y IPUMEHEHNE MHOT'OATOMHBIX CIIUPTOB.

®enou. CTpoeHHEe MOJICKYJIbI, B3aHMHOE BIUSIHUE THAPOKCOTPYIIBI U OCH30JIBHOTO spa.
®usnueckue cpoictBa (heHonma. OCOOCHHOCTH XMMHYECKUX CBOWCTB (eHoNa. KauecTBeHHbIC
peakiuu Ha (eHon. TokcuuyHocTh (eHona. CrnocoObl TONydeHHs M NPUMEHEHHe (eHoa.
denonpopManbaeTUAHAS CMOJIA.

KapOonunbHble CcOEAUHEHHS] — aIbJETHABI W KETOHBL DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM Tpymbl. ['oMoOJIOTHYECKHE Psbl albJCTHAOB M KETOHOB, obmas Qopmyna,
n3oMepuss M HOMeHKiarypa. DOU3MYECKHME CBOWCTBA QJIBJIECTHIOB M KETOHOB. XUMHUYECKHUE
CBOWCTBAa QIbJACTHMAOB U KETOHOB: peakuuu npucoequHeHusi. OKHUCICHUE aJibJIETH/IOB,



Ka4C€CTBCHHBIC PCAKIIUKW Ha aJlbJACTHBI. CrrocoOBI MMOJIY4YCHHA W NPUMCHCHUC aJIbACTUAOB H
KETOHOB.

OnHOOCHOBHBIE TIpefeibHbIE KapOOHOBBIE KHCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KuCHOT. M3oMepus u HOMeHKIaTypa. Du3MYEeCKHe CBOMCTBA OJHOOCHOBHBIX
MpeIeTbHBIX KApOOHOBBIX KUCIOT. BomOpoIHbIE CBSA3H MEXTy MOJIEKYJIaMHU KapOOHOBBIX KHCIIOT.
XUMUYECKUE CBOWMCTBA: KHCIOTHBIC CBOWMCTBA, PEAKIUsl ITCPUDUKANNH, PEAKIIMH C Y4ACTHEM
yIJIEBOJOPOAHOTO panukana. OcCOOEHHOCTH CBOWMCTB MypaBbHHON KUCHOTHL [loHsTe o
MIPOU3BOIHBIX KaPOOHOBBIX KHCIOT — CJIOXKHBIX 3dupax. MHOrooOpasme kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCHUKApOOHOBBIX KHCIOT. [IpeacTaBurenu BBICIIMX KapOOHOBBIX KHCJIOT:
CTeapuHOBasi, NAIbMUTHUHOBAS, OJICMHOBAS, JUHOIE6As, JUHONEHO08as KUCTOThL.  CrocoObl
TOJTYYCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxuble 3¢upsl. 'omonorndeckuii psan, obuiast Gopmyna, HU30MepHs U HOMEHKIATYpA.
dusnyeckue U XMMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEJIOUHON Cpefe.

Kupsl. Ctpoenue, Qunyeckiue U XMMHUYECKHUE CBOICTBA >KUPOB: THIPOJIU3 B KHUCIOW U
menoyHoi cpeae. OCOOEHHOCTH CBOWCTB YKUPOB, COACPIKAIIMX OCTATKH HETIPEIEIbHBIX KUPHBIX
kucnot. JKupsl B mpupo/e.

MbUTa Kak COJIM BBICIINX KaPOOHOBBIX KHUCIIOT, HX MOIOIIEE JICHCTBHE.

OO6mass xapakrepuctuka yrieBofoB. Kiaccudukanus yrieBogoB (MOHO-, JU- U
nojucaxapuzsl). MoHocaxapuabl: TIIOKO3a, (PpykTo3a, rainakrosa, pudosa, 1e30KCHpuodo3a.
®u3nuecKkue CBOWCTBA U HaX0XkACHHUE B ipupoae. PoTocrnHTe3. XMMHUYECKUE CBOKMCTBA IIFOKO3BI:
PEaKIMK ¢ y9aCTHEM CIIUPTOBBIX M alIbJAECTHAHOM IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOXKEHHE.
[IpumeHeHue rI0KO03bl, €€ 3HaUeHHUE B JKU3HEIEATEIbHOCTH Oprann3ma. Jlucaxapuisl: caxaposa,
MajbTO3a U JaKTo3a. BoccTaHaBnMBaromuye M HEBOCCTaHABIMBAIOIIME Aucaxapuiasl. ['maponns
nucaxapunoB. Haxoxnenue B npupone u npuMmenenue. [lonucaxapuipl: Kpaxmal, IIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJEKYJd KpaxMmaia, INIMKOTeHa W ILeJUIoo3bl. Pusndeckue
CBOMCTBA KpaxMaJja M LeJUTI0JI03bl. XMMUYECKHE CBOMCTBA KpaxMmasa: THApOJu3, KaueCTBEHHAs
peakiust ¢ MOAOM. XHMHYECKHE CBOWCTBA LEJUTIONO3bI: THIPOIM3, MOJydeHHE I(PHUPOB
neutros036l. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCHEepUMEHTAIbHbIE METOJbl W3YYEHHs BEIIECTB U HUX MPEBPALlEHUH: PACTBOPUMOCTH
Pa3IUYHbIX CIUPTOB B BOJIE, B3AUMOJIEHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHUE ITHJIOBOTO CIIUPTA
B aJbJIeTU/l Ha pacKajJ€HHOW MEIHOI MPOBOJIOKE, OKHCIIEHHWE 3TUJIOBOIO CIHPTA ITUXPOMATOM
KaJust (BO3MOKHO MCIOJIb30BaHUE BHIEOMAaTEPUAIOB), KAUECTBEHHBIE PEAKIIMU Ha allbAETU/IBI (C
ruapokcuaoM auammuHcepedpa(l) u  rugpoxkcumom  wmenu(ll)), peakuus riMUepuHa €
runpokcuaom menu(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJCHCTBHE
pactBopa TIIOKO3bl ¢ ruapokcunom Meau(ll), BzammomeiicTBiue kKpaxmana ¢ HMOJIOM, PEIICHHE
HKCHEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «CrupThl U GeHonb», «KapboHnosbie Kuciotsl. CloXHbIE
3(uphI».

A30Tc0uep>lcallme Opraun4eCcKue CoeIMHECHUs.

AMHHBI — OpraHMYecKHMe TMpOW3BOAHbIE aMmMuaka. Kiaccupukanus aMHUHOB:
anudaTuyeckue U apoMaTHUECKUe; MepBUYHbIC, BTOPUYHBIC U TpeTudHble. CTpOCHUE MOJEKYI,
obmas ¢opMyina, U30MepHUs, HOMCHKJIATypa U (PU3UYECKHE CBOWCTBA. XUMHUYECKOE CBOHCTBA
anudaTUYeCKUX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUIUPOBAHUE, B3aMMOJCIHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KucI0TOU. CoMM aIKMJIaMMOHHS.



AHWINH — NIpe/ICTaBUTEIh AaMUHOB apoMaTuyeckoro psiaa. Ctpoenue aHwinHa. B3anmuoe
BJIMSIHME TPYII aTOMOB B MoJieKyje aHWwinHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHHWIMHA.
KauectBeHHble peakuuu Ha aHWIMH. CrocoObl MOJIydeHHMsT M IPUMEHEHHE anupaTHYECKUX
amMuHOB. [lonmyueHne aHUIMHA U3 HUTPOOEH301a.

AMuHOKHCIOTE. HoMeHknaTypa u uzomepusi. OTaenbHbIe TPEACTABUTENHN 0-AMUHOKUCIIOT:
TJIMIUH, anadnd. Ou3ndyeckre cBOMCTBA AMIHOKHCIIOT. XMMHYECKHE CBOMCTBA aMHHOKHCIIOT KaK
aM(pOTEepHBIX OPraHUYECKUX COSAMHEHUH, peaKIus MOJIUKOHEHCAIIMH, 00pa30BaHKe MENTHIHON
cBs3u. bruonorndyeckoe 3HaueHNe aMUHOKUACTOT. CUHTE3 U THAPOIIHN3 TIENITHIOB.

benku kak npupoaHbie monuMepsl. [lepBrudnas, BropudHas ¥ TPETUYHAS CTPYKTYpa OEIIKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: TUAPOJIN3, JeHATypalysl, KaUeCTBEHHbIE peaKLU1 Ha OEJIKH.

DKCIepUMEHTATbHBIC METO Il M3YUCHUS BEIIECTB U UX MPEBPAIICHUI: pacTBOPEHUE OCIIKOB
B BOJE, JcHATypalusi OCIIKOB MpPH HArpeBaHWU, I[BETHBIC pEAKIMH Ha OCNIKHU, pEelIeHUEe
SKCIEPUMEHTAIBHBIX 3aJlad MO0 TeMaM «A30TCOJEpKalllMe OPraHUYEeCKHE COCAUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCTUHEHUIN.

BbicokoMoJieKyIsIpHbIE COCANHEHHUS.

OCHOBHbIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3aLUM, CPEeaHss MOJeKylspHas Macca. OCHOBHbIE
METObl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUI — MOJIUMEPU3alUs U TOJMKOHICHCALIHS.

[Tonmumepnsie MaTepuansl. [TnacTMaccesl (MOMMATHIIEH, TOJMIPONUIICH, HOTUBUHWIXIOPU]I,
MOJUCTHPOI, TOTMMETHIMETAKPHIIAT, TIOJTUKApOOHATHI, MMONMATHIICHTEpedTanar). Y THIN3aus u
nepepaboTKa MIacTHKa.

OnacToMephl:  HAaTypajbHbI  KaydyyK, CHHTETHMYECKHE Kaydykd (OyTaJueHOBBIMH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HatypanbpHbIE (XJIOIMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tomumeps! cienuanbHOro HazHaueHUs (TeIIoH, KeBap, 3JIEKTPOIPOBOASIINE OJIUMEDBI,
OuopasnaraeMble MOJIUMEPBI).

SKCHGDI/IMGHT&]'ILHBI@ MCTOABI M3YVUYCHHUA BCIICCTB M HMX HDeBDaHleHI/Iﬁi O3HAaKOMIJICHHUEC C
06pa311aMH NpUpPOAHBIX MW HMCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAY4YyKOB, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «Pacmo3HaBanue MmiacTMacc U BOJOKOHY.

PacuéTHple 3aaum.

Haxosxnenne MosieKylsipHOi (hOpMyJTbI OPraHUYeCKOTO COSAMHEHHUS TI0 MACCOBBIM JOJISIM
AJIEMEHTOB, BXOJAIIUX B €0 COCTaB, HAXOXKIACHHE MOJEKYISIPHOW (OPMYIbl OPraHUYECKOIro
coeMHEHUs 1Mo Macce (00BEMY) TPOTYKTOB CTOpaHus, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB pPEAKIMU W/HIM MCXOJHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYpHOU (opMybl
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WM CIIOCOOOB TOJYYCHUS,
OTIpeIeIeHUE JIOJIU BBIXO/A MTPOAYKTA PEAKIIMH OT TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaMeTHEIE CBSI3H.




Peanu3anus MeXNpeaIMETHBIX CBSI3€d NP HW3y4eHUM opraHmdeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX IMOHATHHA, Tak W
MOHATHUH, IPUHATBHIX B OTIEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBbIC TOHSTHS: SIBIIEHHWE, HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, aHaIM3, CHHTE3, KiIaccupuKamus, HAOIIOJEeHUE, M3MEPEHHE, DKCIEPUMEHT, MOJEINb,
MO/JIEJTUPOBAHHUE.

®usuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHE BELIeCTBA, (PU3MUECKUE BEIUYMHBI, €IUHUILIBI
MU3MEPEHUs, CKOPOCTb, JHEPT U, MACCA.

buonorus: xnerka, opraHusm, dKocuctema, Ouochepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPO(DHBIH W TETepOTPO(MHBIA THI TUTAHUSA, OpoxeHue, (OTOCHHTE3, NBIXaHHE, OCKH,
YTJIEBO/IBI, )KHUPBI, HYKJICHMHOBBIEC KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: mone3Hbie UCKOMIAEMbIE, TOTLTUBO.

TexHomorus: IMMUIICBBIC MTPOAYKTBI, OCHOBBI pAllMOHAJIBHOI'O ITMUTAHUS, MOIOIIHUE CPCACTBA,
MaTepualbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIACC

OBIASA U HEOPTAHUYECKAS XUMMUMA
TeoperHyecKkue OCHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sJiep. XUMHUECKUN 31eMeHT. M3otonbl. CTpoeHHEe 3JEKTPOHHBIX
000JI0OYEK AaTOMOB, KBAHTOBbIE 4YMCIA. DHEPreTMYECKHE YPOBHU U IMOAYPOBHH. ATOMHBIE
opourtanu. Kiaccudukaruss XMMHYSCKHX 3JEMEHTOB (s-, P-, d-, f-ajmementsi). Pactipenenenue
JIEKTPOHOB 110 ATOMHBIM OpPOUTAISIM. DJIEKTPOHHbIE KOH(UI'YpalluM aTOMOB 3JEMEHTOB
MIEPBOTO—YETBEPTOrO TEPHUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, 3JEKTPOHHBIC
KOH(Urypayyu HOHOB. DIEKTPOOTPULIATEIHOCTb.

[lepuoguueckuit  3axkoH u  llepuoanyeckass cucTeMa XUMHYECKUX  DJIEMEHTOB
J.W1. MenneneeBa. CBsi3b NEPUOAMYECKOrO 3aKkoHa M Ilepmoamdeckoil CUCTEMBI XMMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpHEW CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX M CIOXHBIX BEMIECTB MO TPYIIaM U
nepuojiaM. 3HadueHue nepuoandeckoro 3akona /.M. Menneneena.

Xumuueckasi CBA3b. BHIbl XMMHMUYECKOW CBSI3U: KOBAJICHTHAsl, MOHHAs, METaJUIMYecKas.
MexaHu3MbI oOpa3oBaHUs KOBQJIEHTHOU CBSI3U: O0OMEHHBII
U JIOHOPHO-aKLUENTOPHbIA. OHEpPruss W JjuHa CBs3U. [loJISIpHOCTH, HANpPaBICHHOCTh U
HACBIIAEMOCTh KOBaJIEHTHOM cBA3U. KpaTHble cBsi3u. BogoponHas cBs3b. MexmoneKkyspHble
B3aMOJEHCTBHUS.

BanenTHOCTP M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpBI
MOJIEKYJ1 C MX TE€OMETPHYECKHM CTpPOCHHEM (Ha TpUMEpe COEAMHEHUU SJIEMEHTOB BTOPOTO
repuoaa).



Hpe)ICTaBJ'IeHI/Ie O KOMINUICKCHBIX COCIUHCHUAX. CocTtaB KOMIIIEKCHOTO HOHA:
KOMHHCKCOOGpaSOBaTeJ'IL, JIMTraH/BbI. 3HauCHHE KOMILICKCHEIX coequHenuii. IlonsaTue o
KOOp,I[PIHaHPIOHHOfI XHUMHH.

BemiectBa MONEKyJISApHOTO M HEMOJEKYJISPHOIO CTpPOeHUs. THUMBl KPUCTAIIIMYECKHUX
pewEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonstue o nqucnepcHeix cucrteMax. MctuHHble pactBopsl. llpeacraBienne 0 KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpAlUMU pPACTBOPOB: MaccoBas [0Jis BELIECTBa B
pacTBope, MOJspHas ~ KOHUEeHTpauus. HacelllleHHble ¥ HEHaCBIIIEHHBIE  PAaCTBOPBHI,
pacTBopuMoOcCTb. KpucramiaoruaparTs.

Knaccudukanuss m HOMEHKIAaTypa HEOpPraHMUECKUX BELIECTB. 1pHUBHAIbHBIE Ha3BaHUS
OTJIENbHBIX NTPEICTABUTEIICH HEOPraHUYECKUX BEILIECTB.

Knaccudukanys XuMu4ecKiX peakiuii B HEOpraHU4eCKOW U OpraHM4ecKoN XUMHH. 3aKOH
COXpAHEHHUsT MAacCChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPIUU MPU XUMUYECKHUX
peaxiusix. TernoBsle 23 PEeKThl XUMHUUECKUX peaknil. TepMOXUMUYECKHE YpaBHEHMUS.

CkopocTh XUMHYECKOH peaklny, €€ 3aBUCUMOCTb OT PAa3IMYHBIX (PpakTopoB. ['OMOreHHbIE 1
reteporeHHsle peakuuu. Karanus u katanusaTtopsl.

OO6paTtuMbIe 1 HEOOpaTUMBIEC PEaKIMi. XUMHUUYECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTopbl, BIMSIONIME HA TMOJOKEHHE XHMUYECKOTO0 PAaBHOBECHS: TEMIIEpaTypa,
JaBJICHHE U KOHIICHTPAIUH BEIIECTB, ydacTByomuX B peakuuu. [Ipunmun Jle [latense.

Onektponutnueckas naucconuanus. CuiibHble U ciaOble  3JeKTpoiauThl. CTeneHb
nucconuanuu. Cpeaa BOJIHBIX PaCTBOPOB: KHUCIIOTHAs, HEHUTpasibHAs, IejouHas. BogopoaHsii
nokazatenb (pH) pactBopa. 'uaponus coneit. Peakiinu nonnoro oomeHa.

OKHCIUTEILHO-BOCCTAHOBUTEILHEIE pcaKknuu. Crenenur oxucienusa. Oxuciaureiab U
BOCCTAHOBHTENb. [IpOIECCHl OKHUCIICHUS W BOCCTAHOBIICHHS. BakHEHIMe OKUCIUTENN U
BOCCTAHOBHTENH. MeTOT 3JIEKTPOHHOTO OaaHca. DIEKTPOJIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIIEPUMEHTATbHBIC METOAbl M3YYCHHs BEIIECTB W WX NPEBPAIICHHUN: Pa3I0KCHHE
MEepPOKCHJA BOAOPOJAa B MPUCYTCTBUM KaTalM3aToOpa, MOJAEIHU KPUCTAJUIMUECKHX PEMIETOK,
MPOBEJICHNE peakUuid HOHHOrO OOMEHa, OIpeAesieHue Cpeabl PacTBOPOB C IMOMOUIbIO
WHANKATOPOB, U3YUEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu U
TOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

Heopraﬂnqeckaﬂ XUMHUA.

[Tonoxxenue HemeramioB B Ileproguyeckoit cucteMe XUMHUYECKUX  DJIEMEHTOB
JI.1. MenneneeBa 1 0OCOOEHHOCTH CTPOCHHUS MX aToMOB. DU3MUYECKHE CBOWCTBA HEMETAIIOB.
AnmoTpornvisi HEeMETaJUIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

Bogopon. Iomyuenue, ¢puznueckne ¥ XMMUYECKUE CBOMCTBA: pEakIMU C METallaMd U
HeMeTaJlJlaMHi, BOCCTaHOBUTENbHBIE CBOMCcTBA. ['Mpuabl. TorMBHbBIE 371IEMEHTHI.

["anorensl. Haxoxzaenue B mpupone, crocoObl MOIYYeHHs, PU3NYECKUE U XUMHYECKHUE
cBoMcTBa. l'amoreHoBoopoAbl. BaxkHelmme KUCIOPOACOIAEpKAIIUE COCOUHEHUS TaJIONEHOB.



JlaGopaTopHbIe ¥ IPOMBIIIIEHHBIE CITOCOOBI MOTYYSHHS TaIOTeHOB. [[puMeHeHHe TaloreHOB U X
COEeIMHEHUI.

KI/ICJ'IOpOI[, O30H. ﬂa6opaToprle U TPOMBIIIJICHHBIC CIIOCOOBI MOJIYyUYCHUS KHCIIOpO/JaA.
du3nueckne U XUMHISCKUE CBOMCTBA U IMPUMCHCHHUEC KUCJIOpOaAa U O30HaA. OKCI/II[BI " NIEPOKCUBI.

Cepa. HaxoxxeHnue B mpupoJie, CIocoObl MoydeHus, (PU3NUeCKHe i XUMUISCKUE CBOMCTBRA.
Ceposonopon, cyashunbl. Oxcun cepoi(1V), okcun cepri( VI). CepHucras u cepHasi KUCIOThI U UX
cosit. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpmMenenune ceprl U €€ coeAMHEHUM.

Azot. HaxoxneHue B mpupo/ie, ClocoObI MOTydeHus, PU3NIecKie U XUMHIECKHE CBOWCTBA.
AMMuak, HUTpUIbL. OKCHABI a30Ta. A30THCTas W a30THAs KUCJIOTHI U uX coiu. OCOOEHHOCTH
CBOWCTB a30THOW KUCIOTHI. [IpMeHeHre a30Ta U ero CoOequHEHUH. A30THbIE yIOOpEHHS.

®ochop. Haxoxxnenue B mpupope, cmocoObl MOMydeHHs, (PU3NYECKUE U XUMHUYECKHE
cBoricTBa. Pochuast u pochun. Oxcuast hocdopa, hochopHas kuciaora u e€ conu. [lpumenenune
tdocdopa u ero coenunenuit. DochopHbie yrnodpeHus.

VYraepon, HaxokaeHWe B Ipupoje. AoTponHsle Mogudukanuu. dusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepoaa(ll), okcun
yrnepona(IV), yronpHas kuciora u e€ conu. AKTUBUPOBAHHBIN yroib, agcopouus. OysiepeHsl,
rpadeH, yraepoaHsie HaHOTpYOkH. [IprMeHeHre npocThIX BelecTB, 00pa30BaHHBIX YIIIEPOJIOM,
U €ro COCJUHEHUMN.

Kpemuuii. Haxoxxnenue B mpupoje, cocoObl MoydeHHs, GU3NYEeCKUe M XUMHUYECKHe
cBoiictBa. Oxcun kpemuusi(IV), kpeMHueBas kuciaora, cuiukartel. [IpuMeHeHne KpeMHuUsl U €ero
coennHeHui. CTEKIO, €ro MOIy4YeHNE, BUABI CTEKIIA.

[Tonoxenue metamnoB B [lepuonndeckoil cucreMe XUMUYECKUX 3J1eMEHTOB. OCcOOEHHOCTH
CTPOEHHMS JIEKTPOHHBIX 000JI0ueK aTOMOB MeTa/uioB. O0mue (pu3nueckue CBOMNCTBA METAJLIOB.
[IpumeHenue MeTamioB B ObITY U TexHUKe. CIIJIaBbl METAJIOB.

DIIEKTPOXUMUYECCKUN Pl HAanpshKeHUH MeTaimoB. O01mue crocoOb! MOJTYyIeHHST METaJIIOB:
TUAPOMETAIUTYPIHsl, IMPOMETAILUIYPrHsl, IEKTPOMETAILTYprusi. [IoHsATHE O KOPPO3UU METAJLIOB.
CrocoOsI 3aUTH OT KOPPO3HUH.

OO6mas xapaxkTtepuctuka MeTaioB [A-rpynnsl [lepuoanueckoit cUCTEMBl XMMHYECKHUX
aneMeHTOB. Hatpuii u kanuii: nonydyenue, GuU3n4eckue U XMMHUYECKUE CBOWCTBA, MPUMEHEHHE
MIPOCTBHIX BEUIECTB U UX COCUHEHHUN.

O6mas xapakrepuctuka meTtaioB IIA-rpynnsl [lepruoguueckoil cUCTEMbl XMMHUYECKHUX
3JIEMEHTOB. Maruuii ¥ KajablHii: oTy4YeHue, pu3nueckue 1 XMMU4ecKue CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX coeUHEeHUH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnoMUHUH: TIONy4YeHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AMQoTepHble CBOICTBa OKCHJA M TUAPOKCHIA ATIOMHUHMA,
TUAPOKCOKOMIUIEKCHI AJIFOMUHHUS.

OOmas xapakTepucTHKa MeTauioB moOouHeix mnoarpymnn (b-rpynm) Ilepuogmueckoii
CUCTEMBI XMMHYECKUX JICMEHTOB.



Du3nYeCKUe U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHnil. OKCHIbI U THIPOKCHIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomatsl U AUXPOMAThI, UX OKHCIUTEIbHBIE CBOWCTBA.
[losyyenue u npuMeHeHUE Xpoma.

®usznueckue M XMMHUYECKHE CBOMCTBA MapraHlla M €ro coeauHeHuid. Bakneimme
coenunenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VIID). [lepmanranar kamus,
€ro OKHCIINTEIbHBIE CBOWCTBA.

®dusznuecKue 1 XUMUYECKHE CBOMCTBA jKeJie3a U ero coequHeHnid. OKCUIbl, TUIPOKCUIBI U
conu xene3a(ll) u xeneza(Ill). [lonyyeHune u npuMeHeHHE kKeje3a U ero CILUIaBOB.

®u3nYecKrue 1 XUMHUYECKHUE CBOMCTBA MeU U €€ coeauHeHnil. [lonyyeHne u npumMeHeHue
MeIH U €€ COeTUHEHUH.

I_[I/IHKI MMOJIy4YCHHEC, (bI/I3I/I‘-IeCKI/IC 1 XUMHWYECKHE CBOMCTBA. AM(I)OTCpHBIC CBOMCTBaA OKCHJa 1
TUAPOKCHIA HMHKA, THAPOKCOKOMIIJIICKCHI ITMHKA. HpI/IMeHeHI/Ie OUHKa U €10 COG}II/IHCHI/II\/'I.

OKCHepUMEHTAIbHbIE METObl U3YYEHUS BEUIECTB U UX MPEBPALIEHUH: H3y4eHne 00pa3LoB
HEMETaJUIOB, TOpeHue cepel, ¢ocdopa, keae3a, MarHus B KUCIOPOJE, U3yUEHHE KOJICKIHH
«MeTannel U CIIaBbl», B3aMMOJECHCTBHE MIETOYHBIX U IEJI0YHO3EMENIbHBIX METaIOB C BOJIOH
(BO3MOXXHO HMCIOJIB30BAHNE BUIEOMATEPHUAJIOB), B3aUMOICHCTBHIE LIMHKA U XKeJle3a C pacTBOpaMu
KHCIIOT U 11eJI0Yel, KaueCTBEHHbIE pPEeaKlMy Ha HEOpraHMYeCKHUe aHWOHbI, KATUOH BOAOpOJA U
KaTHOHBI METAJJIOB, B3aUMOJIEUCTBHE TMAPOKCUAOB aJIOMUHUSA U IUHKA C PACTBOPaMU KUCJIOT U
LIeJIOUEeH, pellieHne HKCIIEPUMEHTaIbHBIX 3a/1a4 110 TeMaM «I anmorensi», «Cepa u e€ coeJuHEHUS,
«A30T U ochop U ux coequHEHUs», «MeTauibl TIaBHBIX HOATPYNI», «MeTanabl MoOOYHBIX
MOATPYIII».

XuMHA ¥ KU3HD.

Ponp xumum B o0ecriedeHHH YCTOHYMBOTO pa3BUTHA 4esioBedecTBa. [IoHITHE 0 HAYUHBIX
METO/1aX MO3HAHUS U METOAOJIOTUU Hay4YHOT 0 UcciiejoBanus. HaydHble MpUHIUITBI OpraHu3aluu
XUMHUYECKOT0 MPOU3BOACTBA. [IpOMBIIUIEHHBIE CIOCOOBI MOJMYUYeHHsI BaXKHEUIIIMX BEIIeCTB (Ha
puMepe TMPOU3BOJCTBA aMMMaKa, CEpHOM KHUCIOThL, MeTaHoina). [IpombiluieHHbIE CHOCOOBI
MOJIyUEHUSI METAJUIOB M CIUIAaBOB. XHMMMUYECKOE 3arpsi3HEHUE OKPYXKAloIIeW Cpelbl U €ro
nocnencTBus. Poib Xxumun B 00ecrieueHnn YHEPreTHUECKON 0e30MacHOCTH.

Xumuga U 370poBbe 4enoBeka. JlekapcTBeHHble cpenactBa. [IpaBuia wMcmosib30BaHUS
JICKApPCTBCHHBIX NIPCIIapaTOB. Poinn xumnu B Pa3sBUTHU MCAUTIUHBI.

XUMHS MU OCHOBHEIE KOMIIOHEHTHI, MHUIIEBEIE 100aBKH. Pojb XUMHH B 00ecIeYeHNH
MUIIEBON O€30IIaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beiToBas xumus. IlpaBuna GezomacHoro
HCIOJIb30BAHUS MpenapaToB OBITOBOM XMMUHU B MIOBCEIHEBHOM KU3HH.

XUMHUS B CTPOUTENILCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTEpHUAaIbl (IIEMEHT, OETOH).
XuMHs B CEIBCKOM X03s1icTBe. OpraHuvecKue u MUHEpaIbHBIC YIOOPECHHS.

COBpeMeHHBIe KOHCTPYKIIMOHHBIC MaTCpHaJIbl, KPACKH, CTCKIIO, KEPaMHUKa. MaTepI/IaIH)I JUTSA
QJICKTPOHUKHU. HanotexHomnorumu.



PacuérHble 3agaun.

Pacuétsl: Macchl BenecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKlMU BEIIeCTB, Macchl (00BEMa, KOIHUYECTBA
BEILIECTBA) MPOJYKTOB PEAKIMU, €CIU OJIHO W3 BEIIECTB MMEET MpHUMEcCH, Macchl (00béMa,
KOJIMYeCTBa BEIIECTBA) MPOJIyKTa peakiuu,
€CIIM OJTHO U3 BEWIECTB IAHO B BUJE PACTBOpA C OMPEAEIEHHON MAacCOBOM J0JIE pPaCTBOPEHHOTO
BEILIECTBA, MAacCOBOM JOJM M MOJISIPHOW KOHIIEHTPALlUM BEIIECTBA B PacTBOPE, JOJU BBIXOJa
MPOIYKTA PEAKIHH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBS3EH MPH U3yYeHUHU 001IIeH 1 HeopraHudeckoi xumMuu B 11
KJIacCce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TakK
U NIOHATUH, IIPUHATBIX B OTJEIBHBIX IIPEMETaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHUSA: SIBICHUE, HAy4yHBIH (DakT, ruUmoresa, TeOpHs,
3aKOH, aHaju3, CHHTe3, KilaccupuKalus, MepUOANYHOCTh, HAOIIOACHHUE, W3MEpEHHe,
9KCIIEPUMEHT, MOJIEIIb, MOAEIINPOBAHHUE.

®usuka: marepusi, MUKPOMHD, MAaKpOMHp, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYEeCKUIl YpOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEILEeCTBA, UACaIbHbIN a3, (U3NYEeCKHe BEIMYMHBI, €IMHULIBI U3MEPEHHUS,
CKOPOCTb, HEPrus, Macca.

buosormsi:  kieTka, OpraHm3M, J3KocHcTeMa, Owocdepa, MeTaboIM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OCJIKH, >KUPBI, YIJICBOIbI, HYKJICHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEILECTB U ITIOTOK DHEPTUU B JKOCUCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus: XxuMuudecKas IMPOMBINUIICHHOCTb, MCTAJLIIYpPrust, CTPOUTCIbHBIC MATCPHUAJIbI,
CEIBCKOXO03IHCTBEHHOE IMPONU3BOACTBO, MHIICBAsA IIPOMBIIIICHHOCTD, (bapMaHeBTI/I‘IeCKaH
NPOMBIINIJICHHOCTD, MMPOU3BOACTBO KOCMECTHUYCCKUX npemnaparos, MMPOU3BOACTBO
KOHCTPYKIHOHHBIX MaTCPUAJIOB, 3JICKTPOHHAs IMMPOMBINIJICHHOCTH, HAHOTEXHOJIOTHUH.

YUYET PABOYEM ITPOT'PAMMBI BOCITUTAHU S

-YCTaHOBJICHHE JIOBEPUTENIbHBIX OTHOLICHUH MEXIy MeJarorndeckuM pabOTHUKOM U
00yyaroIuMucs, clocoOCTBYIOMIUX MO3UTUBHOMY BOCHPHUITHIO O0y4aroUIMMHCS TpeOOBaHUM U
MPOCHO MeIaroru4eckoro paboTHUKA, MPUBJICUCHUIO UX BHUMAaHUS K 00CYXK/1aeMOi Ha ypOKe
uH(poOpMallUY, aKTUBU3ALMKU T103HABATEIBHON JEATENBHOCTH; - MOOYXKACHHE OO0y4aroluxcs
coOmoaTh Ha YpoKe OOIICTIPUHATHIE HOPMBI MOBEACHUS, NMpaBHia OOIIECHHUS CO CTapLINMH
(menaroruyeckuMu pabOTHUKAMHU) U CBEPCTHUKAMH (00y4arOUIMMUCS), MPUHLUIBI yuyeOHOU
JTUCLUUIUIMHBL U CAMOOPTaHU3aIUK; - MPUBJICYCHUE BHUMAHUS OOYYaIOIUXCA K LEHHOCTHOMY
aCIeKTy M3y4yaeMbIX Ha ypOKax SIBJICHM, opraHuzanus UX padoThl ¢ MOJIy4aeMOH Ha ypoke
COLMAIBHO 3HAYUMON HHPOpMaluell — WHUIMHUPOBAHUE €€ OOCYXICHHs, BBICKA3bIBAHUS
0oOy4alolMMUCSl CBOETO MHEHHS IO €€ IMOBOAY, BBIPAOOTKHM CBOETO K HEW OTHOLICHHS; -
WCIOJBb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJepX)aHHUA Y4eOHOro IpeaMeTa uepes
JIEMOHCTpAMI0  O0YYaloIUMCsl IPUMEPOB OTBETCTBEHHOI'O, TI'PaKJAaHCKOI'O IOBEJEHUS,
MIPOSIBJIICHUST YEIIOBEKOIOOUS U T0OPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUIs YTEHUs, 3a1ad Juld pelIeHMs, NPOOJEeMHbIX CUTyalMd A oOCyXKIeHHs B Kiacce; -
MPUMEHEHHE Ha ypOKE MHTEPAKTUBHBIX (OpM paboThl ¢ 00yYarOIIUMHUCS: UHTEIUICKTYaJIbHBIX



UTP, CTUMYJIMPYIOIINX MTO3HABATEIHHYIO MOTHBAIIMIO O0YUYAIOMINXCS; TUCKYCCUH, KOTOPHIEC JAf0T
00y4aromuMcsi BO3MOKHOCTb TPUOOPECTH OMBIT BEJICHUS KOHCTPYKTHBHOT'O JTUAJIOTA; IPYIIOBOM
paboThl WM paboThI B MMapax, KOTOPhIE y4aT KOMaHIHOW paboTe W B3aUMOJICHCTBHUIO C IPYTUMHU
JIETbMU; - BKJIIOUEHUE B YPOK UTPOBBIX MPOLELYDP, KOTOPbIE MOMOTAOT MOAAEPKaTh MOTHUBALIHIO
00yJaroImuxcs K MOJTy9eHUIO 3HAHUH, HaJla)KWBAHUIO MTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUH
B KJlacce, MOMOTaloT YCTAHOBICHHIO J0OpO’KENaTeNbHOW aTMOCc(epbl BO BpeMs Ypoka; -
opranuzanusi 1edcTBa MOTHBHUPOBAHHBIX W OPYIHPOBAHHBIX OOyYArOIIMXCS Hal UX
HEYCIHEBAIOIIMMHU OJHOKIACCHUKAMHU, JAIOLIET0 UM COLIMAIBHO 3HAUUMBIN OMBIT COTPYAHUYECTBA
Y B3aMMHOW TIOMOIIM;, - WHUIMMPOBAHWE W TOAJIEPIKKA HCCIICTOBATEIBCKON JeSTEITLHOCTH
o0yyaromuxcs B paMKax peaqn3alliid UMH WHAWBUIYAIbHBIX U TPYNIOBBIX HCCIEI0BATEIbCKUX
MPOEKTOB, YTO JACT OOYYAIONMMCS BO3MOXKHOCTh TMPHOOPECTH HABBIKM CaMOCTOSTEIBHOTO
pelIeHUs] TeOPETUYECKOH MNpoOJIeMbl, TeHEPUPOBAaHUS W OQOPMIIECHHS COOCTBEHHBIX HJIEH,
YBOKUTEIHFHOTO OTHOIICHUS K TY>KUM UAEsIM, 0)OPMIICHHBIM B pad0OTaxX IPyrux MccienoBaTeNe,
HaBBIK MyOJIMYHOTO BBICTYIUICHHS MEpe]l ayAUTOpUE, apryMEHTHPOBAHUS U OTCTAaUBAHUS CBOCH
TOYKH 3PCHUSI.

TEMATHYECKOE IIVTAHUPOBAHHUE

10 KJIACC
Ne HanmeHosaHue pasgerioB n Konmuectso OneKTPOHHbIE (LmdpoBbIe) Yyer
n/n Tem Npor paMmmbl 4YacoB obpazoBarernbHbIE PeEcypCbl pabouen
Bcero npor paMmmb!
BOCMUTaHN
5

Pazpen 1. Teopernyeck e oCHOBbI OpraHM4ecK ol XMMUN

1.1 Npeamet opraHmnyeckomn 8
Xummn. Teopust CTpoeHus!
OpraHN4eCcKNX CoeanHEHNIN
A. M. bytneposa

WToro no pasgeny 8

Pazpen 2. Y rnesogoponb!

2.1 lMpegeneHble 5
yrrieBoaopoabl — arnkaHsbl,
LMKIIOarKaHb!

2.2 HenpegerbHble 14

Yr NeBoaopOabl: ankeHbl,
ankagueHbl, ankuHbl

2.3 Apomarnyeckue 8
yrnesonopoabl (apeHbl)

2.4 TpypoaHbIEe UCTOYHUKM 4
Yr1ieBOAOPOAOB N X
nepepaboTka

2.5 [ManoreHnpon3soaHble 4
yrrieBoopoaoB

WTtoro no pasgeny 35

Paspen 3. Kncnopoaconepalime opraHmM4yeck ue coeomHeHus
3.1 CnnpTbl. eHon 11



Ne HanmeHoBaHWe pazgenoB n Konmyectso OneXTPOHHbIE (LmdpoBbIe) Yyer

n/n Tem Npor paMmMbl YyacoB obpazoBarernbHbIe peEcypChl pabouen
Bcero npor paMmmb!
BOCMUTaHN
f
3.2 KapboHusbHble 21

CoeaVHEHNS: anbaervabl 1
KeToHbI. KapboHoBble
Kncrnotbl. CrioxHble

agvpbl. 2Kunpbl
3.3 Yrnesogpl 9
WToro no pasgeny 41
Pa3zpen 4. A3orconepallme opraHm4eck ue coepmHeHns
4.1 AMUHBI. AMMHOKUCIIOTBI. 12
Bernku
WTtoro no pasgeny 12
Paspen 5. Bbicok omaneKk ynsipHbie coeqHeHust
5.1 BbICOKOMOMEXYIisipHble 6
COEONHEHMA
WToro no pasgeny 6
OB EE KOJITMYECTBO 102

YACOB MO NPOIrPAMME

11 KJIACC
Ne HanmeHoBaHWe pa3aenos 1 Tem Konmuectso OnEKTPOHHbIE Y yer paboyei nporpammbl
n/n nporpamMvibI YyacoB (umdpoBbie) BOCNUTaHUS
Bcero obpasoBarerbHble
pecypcbl

Pa3pen 1. T eopeTnyeck ue 0CHOBbI XMMUN

1.1 CTpoeHue atoma. 9
[MNeprognyeckunin 3aKoH n
MNepnoanyeckasn cuctema
XUMUYECKNX aremeHToB [1.

. Menpeneesa

1.2 CTpoeHue BelLecTBa. 11
MHoroobpasme BeLecTB

1.3 Xrmunueckune peakym 19

WToro no pasneny 39

Pa3pen 2. HeopraHunyeck ast xumums

2.1 Hemetanmbl 31

2.2 Metanmbl 23

WToro no pasneny 54

Pazgen 3. XuMusa n XXusHb

3.1 Meroapbl No3HaHUSA B XUMUW. 9

XUMUA U KU3Hb



Ne HanmeHoBaHMe pa3aernoB U Tem KonmyectBo  OnekTpOHHbIe Y yet paboyein nporpammbl

n/n nporpamMmb YyacoB (umdpoBbie) BOCMUTaHUS
Bcero obpasoBareribHble
pecypchbl
WToro no pasneny 9
OB EE KOITMYECTBO 102

YACOB MO NPOIrPAMME



AOKYMEHT NOANUCAH
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