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HHosicHuTeIbHAA 3aNIMCKA
Pabouast mporpaMma o XMMHUHM Ha YPOBEHb CPEIHEr0 OOUIEro 0Opa3oBaHUs
s obygaromuxes 10-11-x kmaccoB (yrinyOn€HHBIM ypoBeHB) pa3paboTaHa B
COOTBETCTBHUH C TPEOOBAHUSIMHU:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuU B
Poccuiickon @enepanumy;

o mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO6 yTBepxaeHUU
denepanbHOTO TOCYJApPCTBEHHOTO O00pa30BaTEIbHOTO CTAaHAApTa CPEIHEro
obmero  oOpa3oBaHus»  (C  M3MEHEHUSIMH, BHECEHHBIMH  IPUKA30M
Munnpocemienns ot 12.08.2022 Ne 732);

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yTBepkaeHUU
dbenepanbHON 00pa30BaTEILHON MPOrPaMMBI CPETHETO OOIIETO 00Pa30BaAHUY;

o mnpukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yTBepx’aeHUH
[Topsinka opraHu3ai W OCYIIECTBJICHHS 0Opa30BATEIbHON NEATETLHOCTH IO

OCHOBHBIM  00IIIe0Opa3oBaTeIbHBIM  IIporpaMMaM —  00pa3oBaTelIbHBIM
nporpaMMaM Ha4aJbHOTO OOIINEro, OCHOBHOTO OOIIEr0 W CpeIHEro oOIIero
o0pa3oBaHUs;

o Konnenmus npenogaBanus yaeOHOTo MpeaMeTa « XUMHUSD;

o Konuenmust skonormyeckoro oOpa3oBaHMsi B CHUCTEME  OOILEro
oOpa3zoBaHus;

o CII 2.4.3648-20 «CaHUTapHO-3MUIEMHOJIOTUYECKHE TpeOOBaHUA K
OpraHM3alysIM BOCHUTaHHS W OOydYeHHUs, OTAbIXa W O3JOPOBICHUS JAETEH |
MOJIOJICKU», YTBEPKACHHBIX IMOCTAHOBICHHEM TJIaBHOTO CAHUTAPHOTO Bpada OT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urunennyeckne HOPMATHUBBI U TpeOOBaHUSI K
oOecrieueHnt0 0e30MacHOCTH W (W) Oe3BpeAHOCTH ISl YesloBeKa (PaKTopoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpaya oT 28.01.2021 Ne 2;

o yueOHOro TIIaHa CpeJHEero oOIero oO0pa30BaHUs, YTBEPXKIECHHOTO
npukazom MKOVY «Kupeesckuii nentp obpazoBanuss Ne 2» ot 31.08.2023 Ne

«O0 yTBepK/IEHUH OCHOBHOW 00pa3oBaTeNIbHOM MNPOrpaMMbl CpPEIHETO
o01iero o0pa3oBaHUs;

o denepanbHOl pabodyeil MporpamMmbl MO Y4EOHOMY MpenMeETy «XUMUS
yIayOJIEHHOTO YPOBHH.

Pabouass mporpamma OpHEHTHpPOBaHAa Ha  IIeJIeBbIe  MPHOPHUTETHI,
chopmynupoBaHHble B (denepanbHOl paboyeil mporpamMMmMe BOCHHUTAHUS W B
paboueii nporpamme Bocnutanuss MKOY «KupeeBckuil neHTp oOpazoBanust Ne
2».

[IporpaMMa 1O XUMHHM Ha YPOBHE CpelHEro oOmero ooOpa3oBaHus
pazpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yibTaTaM OCBOCHHS (denepabHON
oOpa3oBaTenpHON TporpamMmbl cpeanero obmero obpaszoBanus (DPOII COO),
npecTaBiIeHHbIX B DeepanbHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c yuérom Konuenumu mpenonaBanus y4eOHOTO mpenMera «XUMHUS» B
oOpa3oBaTenbHBIX opraHusammsx Poccuiickoit dDenepainuu, peamu3yOmux



OCHOBHBIE 00pa3oBaTeIbHbIC MPOTPAMMBbI, 1 OCHOBHBIX MOJOXKeHur «CTpateruu
pa3BuTua BocnuTanusi B Poccuiickoit ®enepaumu Ha nepuon Ao 2025 ropan
(Pacnopsxenue [IpaBurensctBa PO ot 29.05.2015 Ne 996-p).

[Iporpamma a1t yriryOJIEHHOTO U3YUYEHUSI XUMUU:

YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COAEPKAHUE, IPETYCMATPUBAET
pacmpeneneHue W CTPYKTypUpOBaHWE €ro Mo  KjiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

Ta€T IPUMEPHOE pacrpeiesieHne y4eOHOro BpeEMEHU, PEKOMEHIYEMOT0 IS
W3YUYEHHUS OT/ICIIbHBIX TEM;

mpeaiaracT TMPUMEPHYIO  IOCJIEIOBATEeILHOCTh  HM3YyYCHHsS]  YIEOHOTO
Marepuasia Cc Yy4ETOM JIOTMKM TIOCTPOCHHSI Kypca, BHYTPUIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

JTa€T METOJIMYECKYI0 MHTEPIIPETALIMIO LIeJIeH U 3a]1a4 U3YUYEHHUSI TPeAMETA Ha
yrayOJaE€HHOM YPOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO
oOmero  o0pa3oBaHMs, COJEPKATENBHON  XapaKTEPUCTUKHU  IUIAHUPYEMbBIX
pe3yIbTaTOB OCBOCHUS OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbl CPETHETO 00IIEro
oOpa3oBaHusi (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe ¢ y4ETOM
OCHOBHBIX BHUJIOB yueOHO-TIO3HABaTEIbHBIX JEHUCTBUM OOydaromerocs IO
OCBOEHUIO COJIEPKAHUS MPEIMETA.

N3yuenne mnpenmera «XUMHUSD)» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha
pacuiupeHue ¢ yriyOJICHME TEOPETUYECKOM M MPAKTHUYECKON IMOJATOTOBKHU
oOyyJarommxcsi C TMEpPCIEeKTUBOM TOCIENYIOMIETO TOJYy4YeHUsI XHUMHYECKOTO
oOpa3oBaHus B OpraHu3alusx mpodeccuoHanbHOro oOpa3oBaHus. B cBete
tpedboBanuit ®I'OC COO k mninaHUPYEMBIM pe3yJibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTEIbLHONM MPOrpaMMbl  CPEAHETO O0IIero o0pa3oBaHUs U3YyYCHUE
npeaMera «XUMHUS» OPUEHTUPOBAHO TAKXKE HA pElICHHE 3a7ad BOCIUTAHUS U
COIIMAJILHOTO  pa3BUTUA  oOydarouuxcs, Ha  GOpPMHpPOBaHHE y  HUX
OOIIEUHTEIUICKTYa IbHBIX YMEHHM, YMEHHIM pallMOHATU3ANK y4eOHOTO Tpyla |
0000IIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOIMMX  MEKIUCITUTIIINHAPHBIH,
HAJNPEIMETHBIA XapaKTep.

X¥MHsI HAa YPOBHE YTIIYOJIEHHOTO U3YYECHHS BKIIIOYAET YIITyOJIEHHBIE KYPCHI
— «Oprannyeckas xumus» U «OOm@as u HeopraHudeckas xumus». llpu
OTIPEJICTICHUH TIOJIXO0/I0OB K OTOOPY U CTPYKTYPHOM OpraHU3aIK COJIEPKAHUS ITUX
KypCOB B IPOTrpaMMe IO XUMHH 3a OCHOBY NpUHATHI nojioxkenns PI'OC COO o
pa3nuuusix 0a30BOT0 U yriayOJIEHHOTO YPOBHEHM U3yYeHUs MpeaIMeTa.

B conepxkanuu npeameTa i KJIACCOB XMMMKO-OMOJIOTHYECKOTO MPOuUs
OONBIIMI  yAENbHBIA BEC MMEET OpraHuyeckas XxuMmua. B 3ToMm ciyyae
MPEOCTABISACTCS BO3MOXKHOCTH JIsl  0oJiee OOCTOSATEIBHOTO PacCMOTPEHUS
XUMHUYECKON OpraHu3aiiu KJIETKH Kak OHMOJIOTMYECKONW CHCTEMBbI, B COCTaB
KOTOPOM BXOIST, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUIH]IBI,
Oenku, yraeBobl, HyKJICHHOBBIC KUCIOTHI U apyrue. [Ipu 3ToM 3HaHHS O cOocTaBe
U CBOMCTBaX MPEACTAaBUTENIE OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYyKaT
OCHOBOM [IJIi M3y4YEHUs CYIIHOCTH TIpoleccoB (OTOCHMHTE3a, JIbIXaHUS,
MUILEBAPEHHUSI.

[Ipu u3yuenun ydeOHOro mpenMera «XUMHS» Ha YriayOJE€HHOM YpOBHE



3aJaueil MEepBOCTENICHHON 3HAUYMMOCTU SBIsIeTCS ()OPMUPOBAHHE OCHOB HAYKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKON JESATENIbHOCTH
YeJI0BEKa U OJTHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJbTYphl. Perienue 3Toi 3amaun
Ha yriayOJa€HHOM YPOBHE M3YYEHHMs IpeIMeTa MPEeAroiaraeT pealn3aluio TaKUX
1eJIeH, KakK:

(opMupOBaHUE PEACTABICHUN:

O MaTepualbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M II03HABAEMOCTH
SBJICHUI MTPUPOJBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ BeayIlen
PO B 00€CTIEYECHUH YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIieM
IKOJIOTUYECKOM, JHEPreTUYeCKOM W TMHUIIeBOM O€30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUM HOBBIX MATEpPUAJIOB, HOBBIX HCTOYHUKOB JHEPIrUH, B
00ECreYeHNH  pPalMOHAIBLHOTO  MPHUPOAOINONIB30BaHUs, B  (DOpMHUpPOBAHUH
MHUpPOBO33pEHUSI M O0HIel KyJbTyphl YEJIOBEKAa, a TaKXKE HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IPUPOJHON CPEJIE;

OCBOCHHME CHCTEMBl 3HAaHHW, JIEKAIMUX B  OCHOBE XHMMHYECKOU
COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PyHIaMEHTAIbHBIX
NOHATUH, 3aKOHOB U TEOPUN XHMHH, COBPEMEHHBIX IIPEICTABICHUA O CTPOCHUH
BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJSIPHOM, O TE€PMOJMHAMHUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX
IIPOTEKaHUSI XMMHUYECKUX PEAKUUH, O XMMHYECKOM DPaBHOBECHH, pacTBOpax M
JUCHEPCHBIX cHUcTeMax, OO0 OOmMX HAayYHbIX MPUHLUIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

dbopmupoBaHue y 00yyJaroImmnxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUU NI OOBSICHEHUS KIIFOUEBBIX
uaeil u npoOjeM COBPEMEHHON XUMHH, AJIA OOBSCHEHHWS M IPOTHO3MPOBAHUS
SBJICHUI, WMEIOIIUX €CTECTBEHHO-HAYYHYIO0 MPHUPOAY; I'PAMOTHOTO pEIIEHUs
npo6JieM, CBSI3aHHBIX C XUMHUEH, IPOrHO3UPOBAHUS, aHAJIN3a U OLIEHKH C MO3UIUI
HKOJIOTUYECKON 0O€30MacHOCTH TOCHEACTBUNA OBITOBOM U TMPOU3BOJCTBEHHOMN
NEATEIbHOCTH  4YEJIOBEKAa, CBSA3aHHOW €  XMMHYECKUM  IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NEPEpabOTKON BELIECTB;

yriiyOJieHrne IpeICTaBIeHU O HayYHBIX METOAaX MO3HaHMs, HeOOXOIUMBIX
JUIsL TIPUOOpPETEHUs YMEHUN OpPHUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS
XUMUYECKUX SIBJICHUM, MMEKINUX MECTO B MNpPUPOJAE, B MPAKTHUYECKOU
NEeSATEIbHOCTH U MOBCETHEBHOM KU3HHU.

B mnane peanu3zanuu nepBOOYEPEIHBIX BOCHUTATEIBHBIX W PAa3BUBAOLIUX
(GyHKUMNA 1EJIOCTHOM CHUCTEMBI CPEIHEro oO0mero oOpa3oBaHMsS NPH H3YYECHHH
npeaMera «XuMHUS» Ha  yIAOyOJE€HHOM  YpPOBHE OCOOYI  aKTyaJdbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH SIBIICHUN MTPUPObI, YBAKEHUS
K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPETUYECKUX U MPUKIIATHBIX MCCIEIOBaHUMN
B XHUMHUHU, (OPMHUPOBAHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO M TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIHMTAHHIO Ha OCHOBE YCBOEHHUS OOLIEUEIOBEUECKUX
IICHHOCTEM;



pa3BUTHE TMO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yJaromuxcs, GOPMHUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIICHUS K
caM000pa30BaHUI0 W HENPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCIICITHOM
PO eCCUOHATILHON 1 OOIIECTBEHHOM JACATCIBHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e )KU3HU;

dbopMHpOBAaHWE YMEHHMA W HABBIKOB Pa3yMHOT'O TIPHPOJIOIOIB30BAHUS,
pPa3BUTHE SKOJOTUYECKOW KYJIBTYPBl, NPHUOOPETCHHE OMbITa OOIICCTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

Jlisg u3ydeHus XUMUHM Ha YTITyOJIGHHOM YPOBHE OTBOJHUTCS 0OOIEe YMCIIO
yacoB — 204 gacoB: B 10 kiacce — 102 gaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

Opranuyeckass XuMusl.

Teopernyeckne 0CHOBbLI OPraHUYeCKON XUMHH.

IIpenmMer ©  3HaYeHUE OpPraHUYECKOM XUMHUHU, IIPEACTABICHHUE O
MHOT000pa3uK OPraHU4YECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUS. BaJleHTHbIE BO3MOXHOCTM aToma YIJIEpOJa. XHWMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSX. Tumbl THOpHIM3AlMM aTOMHBIX opOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbIN). TUNBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opranuyeckux BemiecTB. [loHsATHE O CBOOOAHOM pajgukane, Hykieopuie u
anexkTpodue.

Teopust cTpoeHus opraHuueckux coeauHennit  A.M. BytnepoBa wu
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMS
OpraHUYEeCKUX CcOoequHEeHWH. MoeKkyaspHble W CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHas,
CKEJIETHAs.

N3omepus. Buabl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHble A(G(EKTHI B MOJIEKYJaX OPraHUYeCKHX COEIWHEHUU
(MHAYKTUBHBIN 1 Me30MepHBIN 2 PeKThI).

[IpeacraBinenre o kiaccuukauMu opraHuyeckux BemiectB. [loHsTHe O
bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHasibHBIE Ha3BaHUSs
OTAEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOoCTH U KJIacCU(pUKAINS OPraHUYECKUX peakiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIMU B OPraHUYECKON XUMUMU.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuii psij ankaHoB, oOmas popmyia, HOMEHKIATypa |
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, sp3-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckue CBOWCTBA



AJIKAHOB.

XHWMHUYECKHE CBOMCTBA AJKAHOB: PEAKIMU 3aMEIICHUs, W30MEpU3alnu,
JETUAPUPOBAHUS, HUKIN3ALNH, TUPOJIN3a, KPEKUHTA, TOPECHHUS.

Haxoxnenue B pupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas Gopmyia, HOMEHKIaTypa U usomepusi. OCOOEHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (IUKIONpPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CrocoObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['OMoONOTHYeCKUi psiji aTKEHOB, 00mast GpopMyia, HOMEHKJIATypa.
ONEeKTpOHHOE M  NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ  aJKEHOB, sz_
ruOpuan3aiys aTOMHBIX opOuTtaneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Luc-TpaHc-) nzoMepus. PU3nyecKkre CBOMCTBA AJIKEHOB.

XHWMHUYECKUE CBOMCTBA: pEAKUHMH MPUCOCAUHEHUS, 3aMEIICHHUS B O-
MOJIO)KEHWE TpPU JBOMHOM CBSI3HM, MOJUMEpu3auuMu U okucieHus. [IpaBuno
MapkoBHuKOBa. KauecTBEHHbIE peaklIMi Ha IBOMHYIO CBSI3b.

CriocoObl IOJTy4eHMs ¥ IPUMEHEHHE aJIKEHOB.

AJKaNIEHBI. Knaccuduxarus aJIKaJInCHOB (compsikEHHBIE,
u301MpoBaHHble). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUSI U XHUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. llonumepuzanus
CONpPsHKEHHBIX TUeHOB. CrocOObI MOMYyUYEHUS U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['oMonornueckuii psii alkKWHOB, oOmas Gopmylia, HOMEHKIATypa
U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ alKUHOB, Sp-
ruOpuIM3alys aTOMHBIX opOuTtanei yriaepoaa. @usndyeckue CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBONCTBA: pEAKUUM MPUCOCIAUHEHUS, JUMEpU3allud U
TpUMepHU3aluu, okuciaeHus. KucioTHsle CBOWCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peakiny Ha TPOMHYIO CBA3b.

CriocoObl IOJTy4eHHS 1 IPUMEHEHHE alTKMHOB.

ApoMartuueckue yrieBoaoponbl (apeHsl). ['omosiorudyeckuil psjl apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIBI OeH30J1a. DU3UYECKHE CBOMCTBA apEHOB.

XYMHUUYECKHE CBOWMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKlUU 3aMEIICHUS B
OCH30JIbHOM KOJBIIE M YIJIEBOJOPOJHOM pajuKale, peakiuu MpPUCOSTUHEHUS,
OKHcIIeHue romojoros Oenzouna. IlpencraBinenne o0 OpuUEHTHPYIOIIEM IEHCTBUU
3aMecTUTeNlied B OEH30JbHOM KOJIbLIE Ha MpUMEpEe AJIKWIbHBIX PpaJUuKaloB,
KapOOKCWIHHOM, THIPOKCUIIBHOW, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOTEHOB.

OcoOeHHOCTH XMMUYECKUX CBOMCTB ctuposa. [lonmumepusanus cTupoda.

CnocoObl OJIy4eHHS U PUMEHEHHE apOMaTHYECKUX YIIIEBOJOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHbIE ra3bl. HedTh U €€ nmpoucxoxaeHue.
KameHHbI yToJIb U IPOAYKTHI €10 IepepaboTKH.

Crocob6bl  mepepaboTki  He(dTHU: TEperoHkKa, KPEKUHT (TePMUUYECKUA,
KaTaMTU4YeCKuii), pudopMunr, nuponus. [lpoaykrer mepepaboTku HedTH, UX
MPUMEHEHHUE B TPOMBITIUICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEXKIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHHUE TAJIOTCHIIPOM3BOJIHBIX YIJIEBOAOPOAOB. Peakunu
3aMelIeHUs rajoreHa Ha TuApokcorpynmy. JleiicTBue Ha TallOr€HIPOU3BOJIHbBIC



BOJHOIO U CIIMPTOBOrO pacTBopa HIEnoun. B3anMoaeicTBre AUraJoreHaJkaHoB ¢
MarHbueM WM HUHKOM. Mcrnosib30BaHHME TrajJoreHNpPOU3BOIHBIX YIJIEBOAOPOIAOB B
OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

Ilpaktuueckas padora Ne 1 «KadecTBeHHOE OOHapy>KE€HHUE YIIIepojaa U
BOJIOPOJIa B OPraHUYECKHUX BEIIECTBAX

[Ipaktuyeckas pabota Ne 2 «[lonyyeHue sTHIIeHa U U3YyYEHUE €TI0 CBONCTBY

Kuciaopoacoaepxamme opranueckue CoeAUHEHMS.

[IpenenbHble OgHOATOMHBIE COUPTHL. CTpOE€HHE MOJIEKYJ (HAa IpUMEpe
MeTaHoJa W 9TaHona). ['omomormyeckuit psa, oOmas GopMmyna, H3OMepus,
HOMEHKJIaTypa #  kiaccupukanug. Dusznueckue CBONCTBA  IPEACIIbHBIX
OJIHOATOMHBIX CIUPTOB. BOogopoaHbIe CBSI3U MEXAY MOJIEKYJIAMH CIIUPTOB.

XHUMHUYECKUE CBOWCTBA: PEAKLMH 3aMEIICHHUs, JAeTUpaTalii, OKUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH UM  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI. J[eliCTBHE 3TaHOJIA U METAHOJIA
Ha opraHu3M uejoBeka. CrnocoObl NOJYyYEHUS U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIAaTypa U n3oMepust. OCoOOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaroMHble CHOUPTBI — STWICHIJMKONb W TiMUEepuH. Du3ndeckue u
XUMUYECKHE CBOWMCTBA: PEAKLUU 3aMEIICHHS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMH KHCIOTaMHM, KayeCTBEHHAs pEeaKusi Ha MHOTOaTOMHBIE
cnupthl. JleiicTBue Ha opraHu3M 4denoBeka. CrocoObl MONyYeHUs] U NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CrpoeHne MOJIEKYJBl, B3aUMHOE BIMSHHUE THAPOKCOTPYNIBI M
O0enzosbHOrO sAnpa. dusnueckue cBoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX
cBOiCTB (enona. KadectBennnie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco0b1 osryuenust u npuMenenue penomna. Genondopmanpaeruanas cMoma.

KapOoHumnbHbIE COEOUHEHMS] — aIbJErH/ibl U KETOHBL. JJIEKTPOHHOE
CTpoeHHE KapOOHWIIbHOM rpynmnbl. ['oMoornyeckue psijibl aibAEeruI0B U KETOHOB,
obmiast popmyia, nsoMepust 1 HoMeHknarypa. dusndeckre CBONCTBA allbJETHU/IOB
Y KETOHOB.

XVWMHUYECKHE CBOMCTBA albJETUIOB U KETOHOB: PEAKLUUU MPUCOECIHHEHMS.
OxuclieHHe aNbJeru/ioB, KauyeCTBEHHbIE peakiuu Ha anpAerujpl. CrnocoObl
MOJIyYeHHS] M IPUMEHEHHE AJIbJIETHI0B U KETOHOB.

OOHOOCHOBHBIE  TIpelieNbHbIE  KapOOHOBbIE  KHUCIOTBHL.  (OcoOEHHOCTH
CTPOEHUST MOJIEKYJ KapOOHOBBIX KHUCIOT. WM3oMepuss W  HOMEHKJIATypa.
®duznyeckre CBOMCTBA OJAHOOCHOBHBIX TMPEAECIbHBIX KapOOHOBBIX KHCIOT.
Bonopoanbie CBSI3U MEXAY MOJIEKYJIaMU KapOOHOBBIX KUCIOT.

XYWMHUYECKHE CBOWCTBA: KHCIOTHBIC CBOMCTBA, peakmus STepuUKAINH,
pEaKLUH C yYaCTHEM YIJIEBOJOPOIHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI.

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CJIOKHBIX dPHUpax.

MHoroo0pasue kapOoHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HETPEICIIbHBIX
u apOMaTUYECKUX  KapOOHOBBIX  KHUCIIOT, JTUKAapOOHOBBIX  KHCIIOT,



TUAPOKCUKAPOOHOBBIX KHCIOT. [IpemcraButenu BBICIIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBAasl, MaJbMUTHUHOBAs, OJIEMHOBas KHUCIOTHL. CrnocoObl TOJNY4YEHHS H
pUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxunble 3¢upsl. 'omonoruueckuit psia, obmas dopmyna, U30Mepusi U
HOMEHKJNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCJIOW U
IIEJIOYHOM Cpeie.

XKupsi. Ctpoenue, puznueckue 1 XUMHUYECKUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCTION M mieno4Hol cpeae. OcoOeHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKU
HETpPeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MpbL1a KaK COJTU BBICITUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

Obmas xapaktepucTtuka yriaeBogoB. Kmaccuduxamms yrieBogoB (MOHO-,
T~ ¥ TIOJICaXapuibl).

Monocaxapuapl: T0K03a, (pykTo3a. PU3HUeCcKre CBONCTBA M HAXOXKICHHUEC
B npupone. dorocuHres.

XHUMUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIUU C YYaCTUEM CHOUPTOBBIX U
IBJICTUIHOW TPYII, CHUPTOBOE M MOJOYHOKHCIOE OpoxeHue. I[Ipumenenue
TJIFOKO3bI, €€ 3HAUCHUE B )KU3HEACATEIIbBHOCTU OPraHu3Ma.

Jucaxapuabl: caxaposa, MaJlbTO3a. BoccranasnuBaroiue U
HEBOCCTaHaBIMBarolMe aucaxapuasl. ['maponus nucaxapuaoB. HaxoxneHue B
MIPUPOJIE U IPUMEHEHUE.

[lonucaxapuasl:  Kpaxmayn, TIJIMKOreH W nemwnonosa.  Crpoenue
MAaKpOMOJIEKYJl Kpaxmaja, IJIMKOI€Ha M LeJUI0JI03bl. (PH3ndeckue CBOMCTBA
KpaxMaJla M LEJUII0JI03bl. XUMHYECKHME CBOMCTBA KpaxMalia: THUAPOIU3,
KA4EeCTBEHHAsI peaKkuus ¢ MOJOM. XMMHUYECKUE CBOMCTBA LEJUIIOJIO3bI: THAPOIU3,
noJiy4eHue 3pupoB HeJT0a03bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aleTaTHBIN MIETK).

[Ipaktuueckas padora Ne 3 «PerreHne skcriepuMeHTaNbHBIX 3a/1a4 IO TeMaM
«CrupThl U (HEHOTBI»

[Ipaktuueckas pabota Ne 4 «PerreHre skcriepuMeHTaNbHBIX 3a/1a4 IO TeMaM
«Kap6onoBbie kuciaotbl. CI0KHbIE YPUPHD)

A30Tcoep:Kale OpraHn4ecKue coeTuHeHUsI.

AMMHBI — OpraHUYeCKHe MTPON3BOJIHBIe aMMHaka. Kiraccupukaiys aMuHOB:
anupaTUuecKue W apoMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue moliekyi, obmas gopmyia, U30MEpHsi, HOMEHKIATypa U (hU3nyecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJACHUCTBUE TEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHWIMH — TNOpeACTaBUTENb aMHUHOB apoMaTtudyeckoro psiaa. CrtpoeHue
aHwIMHa. B3anMHOe BiMsSHUE TPYyNI aTOMOB B MoOJIeKyJie aHuWiInHA. OCOOEHHOCTH
XAMHUYECKUX CBOMCTB aHWIMHA. KaueCTBEHHBIC peaKkIMi HA aHUJIVH.

Crioco0bl monyyeHus U NMpuMeHeHue anmudarudeckux aMuHOB. [lomyueHue
aHWJIMHA U3 HUTPOOSH30JI1a.

AmuHokuciotel. Homenknarypa u uzomepusa. OTaelbHbIE TPEACTaBUTENN
0-aMHUHOKHUCJIOT: TJIMIMH, ajaHuH. Ou3ndyeckue CBOWCTBA aMUHOKMCIIOT.



XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEPHBIX  OPTraHUYECKHUX
COCJIMHEHUM, peaKius TMOJUKOHICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buosiornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/IOB.

benku kak npupojHbie nonumepsl. [lepBuuHasi, BTOpUYHAS U TPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUIPOJIU3, JCHATypalus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

[Ipaktuueckas pabora Ne 5 «PemieHne sKCepUMEHTAIbHBIX 3a7ad IO
TeMaM «A30TCoepKallNe OPTaHUYECKUE COCTUHEHUS

[TpakTueckas padora Ne 6 «Pacno3HaBaHue OpraHMYEeCKUX COCAUHEHUI.

BricokoMoJieKyJISIpHbIE COeINHEHNS].

OCHOBHBIC MOHSTUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie wmatepuansl. [lmacTtmaccel  (TOJMMATUIICH, TOJMIPOIIIICH,
MOJIUBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETAKpUIAT, MOJUKAPOOHATHI,
noJIdTUIICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DI1acTOMEpHI: HATypaJIbHBIM ~ Kay4yyK,  CHHTETHYECKHE  Kay4dyKHu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBHIN). Pe3uHa.

Bosokna: HaTypasibHbI€ (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

PacuérHble 3a1a4u.

Haxoxxnmenne MonekyasipHOW (OpMyYJBI OpPraHWYECKOTO COCIUHCHHS II0
MacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSAIIMX B €r0 COCTaB, HaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUWHEHUs 10 Macce (00béMy)
MPOIYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkiuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYCHUSI, ONpENeNieHne JOJM BBIXOJIa TPOJYKTAa PEAKIMH OT TEOPETHUYECKU
BO3MOYHOTO.

Conep:xanue o0yuenusi B 11 kiacce.

OO01mas 1 HeOpraHn4ecKast XuMmsl.
Teopemuueckue 0cHo6bl Xumuu.

AtoM. CocTaB aTOMHBIX SA€p. XUMUYECKUHN JIEMEHT. M30TOIBI.

CtpoeHne  3JIEKTPOHHBIX  OOOJIOYEK  aTOMOB, KBAaHTOBBIE  YHCI]A.
OHepreTuveckre YpoBHM M TOAYypoBHH. AToMHBIE opOutamu. Kmaccuduxarms
XHUMHUYECKUX JJIEMEHTOB (s-, P-, d-, f-amemenTsI). PacnpeneneHue 3JIeKTpOHOB 110
aTOMHBIM OpOUTAJISIM. DIEKTPOHHBIE KOH(UTYpaAIIUi aTOMOB 3JIEMEHTOB MIEPBOrO—
4eTBEPTOTO MEPUOAOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM, 3JEKTPOHHBIE
KOH(HUTyparu HOHOB.

DJIEKTPOOTPHUIIATEILHOCTD.



[Tepnonnueckuit 3akoH u [lepuoanueckas cucrema XMMHYECKUX 3JIEMEHTOB
J.N. Menneneea. CBsA3b neproanveckoro 3akoHa v Ilepumoanmdeckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO TpynnaM ¢ IepuoiaM. 3JHa4YCHUE
nepuoauueckoro 3akona /[.1. Menneneena.

XuMudeckass CBs3b. BUABl XMMHYECKOM CBS3U: KOBAJICHTHAsl, WOHHAs,
MeTayuimdeckas. MexaHu3mMbl 00pa30oBaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus u IauHa cBsi3u. [1oysipHOCTh, HANTPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BomoponHas CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BajJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b SJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne O KOMIUIEKCHBIX coeAuHeHusX. CoCTaB KOMILIEKCHOTO
MOHA: KOMILUIEKCOOOpa3oBaTelib, JIMTAHbl. 3JHAYEHUE KOMIUIEKCHBIX COETUHEHUH.
[Tonsitue 0 KoopaUHANMOHHOW XuMuH. AmboTepHOCcTh. Peakium am@oTepHbIX
okcuZoB B pacruiaBe. KowmruiekcooOpa3zoBanue B paciuiaBax. Peakiuun
aM(pOTEPHBIX OKCHJOB U THAPOKCHUIIOB B pacTBope. Peakiuu colieii MeTasios,
obOpasyronux aMm(poTepHbIe COSTUHEHUS.

BemectBa MOJEKYJISIPHOTO ¥ HEMOJIEKYJSIDHOTO  CTpOCHMS.  THIibl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsatne o gucnepcHbix cucteMax. Mctunable pacTBOphl. CrocoObl
BBIPAQXEHNs KOHIIEHTPAIIMM PAacTBOPOB: MaccoBas JOJS BEIIECTBA B PacTBOPE,
MOJIIpHAs ~ KOHIEHTpauus. HachllleHHblE ¥ HEHACBIIICHHBIE  PACTBOPHI,
pacTBOpUMOCTh. KprcTamioruaparsl.

Knaccudukanus n HoMeHKIIaTypa HEOPTaHUYECKUX BEUIECTB. TpUBUATIbHBIC
HAa3BaHUs OTJAEJIBHBIX NPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMU4ecKux peakiuii B HEOPTaHUUECKOW U OPraHUYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
DHEPTUU TIPU XUMHUYECKUX peakiusx. TeroBbie 3QPeKThl XUMUYECKUX PEaKIUu.
TepMoxXuMuYeCcKue ypaBHEHUS.

CKOpOCTh XUMHUYECKON peaKIfu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['oMOreHHbIE U rETEPOreHHbIE peakuu. Katanns u kaTanu3aTtopsl.

O6paTuMble U HEOOpaTUMbIEC peaKlMi. XUMHUECKOe paBHOBecue. DaKkToOpBhI,
BIIMSIIOIIME HA MOJIOKEHUE XUMHUYECKOTO PABHOBECHS: TEMIIEpaTypa, NABICHHUE U
KOHIICHTPAIIMH BELIECTB, y4acTBYOMMX B peakun. [Ipunmun Jle [larense.

OnekTpoiutuueckas guccoruanus. CuiabHble M Cia0ble JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOOHBIX pPACTBOPOB: KHUCIIOTHAsA, HEUTpaJibHas,
nienouHas. Bogoponueiii  mokazarens (pH) pactBopa. ['maponus  conen.
CoBmecTHBIN ruaposn3. ['MAponau3 opraHuyeckux BellecTB. PeakiiMm HMOHHOTO
oOMeHa. B3anmoselicTBre CpeTHUX COJIeH C KUCIOTaMU, C OCHOBAHHSIMU U MEXTY
coOoii. Peakunu ¢ yyacTuem KUCIBIX COJIEH.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. (CTeneHb  OKUCIIEHUSI.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHSI W BOCCTAHOBJICHUSI.



BaxHeiiie OKHCIWTEINM W BOCCTAHOBUTEIM. METON SJEKTPOHHOrO OaaHca.
DIIEKTPOJIN3 pPacTBOpPOB u pacruiaBoB BEIECTB. OxucnuTensHo-
BOCCTAHOBUTCIIBHBIC PCAKIIUH C YIACTUCM )IByXBOCCTaHOBI/ITeHeﬁ. OKHUCIUTEIIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIIUN C YYACTUCM ABYX BOCCTAHOBUTEIICH. HpaKTI/ILICCKOC
I[IPUMCHCHHUC JJICKTPOJIH3a JJIA IIOJYYCHHA MICIO0YHBIX, IICJIOYHO3CMCIbHBIX
METAJLJIOB U AJIIOMUHUSL.

[Ipaktuueckass pabora No 1 «PemieHue sKCIEpUMEHTANbHBIX 3a7ad [0
W3YYCHUIO PEaKInii HIOHHOTO OOMEHa,

[TpakTuueckas padora Ne 2 «I'uaponus conei»

Heopranuyeckasi Xummusi.

[lonoxxenne HemerauioB B llepuognyeckoil cHUCTEME  XHMHYECKHX
anemeHToB .M. MeHaeneeBa u 0COOEHHOCTH CTPOEHHSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. [lonydyenue, gusznueckre U XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJJIaMHA U HEMETAJNIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['UapUabL.

["anorensl. Haxoxaenue B mpupojie, CrocoObl MOMydeHUs, PU3NUECKUe U
XUMHUYECKUE CBOMCTBA. [ asioreHoBomOpoAbl. BaxkHene KUCI0opOoaCOAEpKAIINE
COEJIMHEHHUS TayoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI MOTYyYEeHHUS
rajioreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o30H. JlabopatopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYCHUS
Kkuciopoaa. @uU3NUeCKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenwe B TMpupoje, CHOCOObI MOTy4YeHHSs, (Qu3nueckue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcupn cepsi(I1V), okcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

Azor. Haxoxnenuwe B mpupojie, CrIocoObl ModydeHus, (puanyeckue wu
XUMHUUYECKUE CBOMCTBA. AMMMAaK, HUTpUbl. OKcHabl a3oTa. A30TUCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azota
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupome, CrnocoObl MOMydeHus, (HU3N4YeCKue u
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl (ocdopa, pochopnas
kuciota u e€ conu. Ilpumenenue ¢ocdpopa u ero coeauHeHuit. PocopHbie
yaoOpeHus.

Yriepon, HaxoxaeHue B npupoAe. AJUIOTPOmNHbIE  MOAUUKAIUU.
dusznyecKkue M XUMHUUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronapHas kuciotra u e
COJIU. AKTUBUPOBAHHBIN yroyb. [IprMeHeHre MpOoCThIX BEIIECTB, 0OPA30BaHHBIX
YIJIEPOAOM, U €T0 COEIUHEHUM.

Kpemunii. Haxoxaenue B mpupoje, CocoObl MONy4YeHHS, (HU3UIECKUE U
xumuueckue cBoiictBa. Oxcuna kpeMHus(IV), kpeMHHeBas KUCIOTA, CUIIMKATHI.
[IpumeHeHue kpeMHus U ero coenuHeHui. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tomoxenne meramnoB B Ilepuoanueckor cucteMe XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.



OObmue pusndyeckue cBOMCTBAa METAJUIOB. [IprMeHeHne MeTamioB B ObITY U
TexHuke. CIUiaBbl METAILIOB.

DNEeKTPOXUMHUECKUI psAll  HanpsbkeHuil MetamwioB. OOmme cnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MMAPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3alIUTHI OT
KOPPO3UHU.

O6mias xapakrepuctuka MmetayioB [A-rpymnmbl [lepuognyeckoit cucteMsl
XUMUYECKUX OJJeMeHToB. Hatpmii w kanmuii: mnomydeHue, (U3HMYECKHUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

Obmas xapakrepuctuka metamsioB [IA-rpynmer [lepuoanueckoit cuctembl
XUMUYECKAX DJJIEMEHTOB. Maramii W KaJbIWiA: TOJy4eHHE, (U3UICCKUE W
XUMHUYECKUE CBOMCTBAa, MPUMEHEHUE TMPOCTHIX BEIIECTB M HUX COCAMHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmoMuHMI:  monydeHue, (U3MYECKHE M XHMMHUYECKHE  CBOWCTBA,
IPUMEHEHHE IPOCTOrO BEIIECTBA M €ro COEAUHEHHHA. AMQOTepHbIE CBONCTBA
OKCH/JIa ¥ TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miast xapakTepuCTHKa MeETaIOB 1Mo0ouHbiXx noarpymnm (b-rpymnm)
[leprnonueckoi CUCTEMBI XUMUYECKHUX JIEMEHTOB.

Pu3nvecKre U XUMUYECKHE CBOMCTBA XpOMa U €ro coeAnHeHu. OKcuasl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel U auxpomaThl, UX
OKHUCJIHTENbHbIE CBOMCTBA. [loilyueHre u MpuMeHeHrne XpoMma.

Ou3MYECKUEe W XHMUYECKHE CBOMCTBA MApraHila W €ro COEIUHCHUMU.
Baxwnelimme coenunenuss wapranna(ll), wmapranna(IV), wmapranuna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

du3znyeckre 1 XUMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHuil. OKCuabl,
rugapokcuansl u conu xkene3a(ll) u xenesa(Ill). [onyuenne u npuMeHeEHUE Keye3a
Y €r0 CIUIaBOB.

DOU3NYECKHE U XUMUYECKUE CBOMCTBA MEIU U €€ coequHeHui. [lomyuenue u
IIPUMEHEHUE MEAU U €€ COCIUHEHUM.

[{uuk: monyuyeHue, (QuU3MUECKHe W XUMHYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
IUHKA U €r0 COeIUHCHUH.

IIpakTnyeckas padora Ne 3 «CpoiicTBa ceppl U €€ COSIUHCHHM.
KauecTBeHHbIE peakliiy Ha HOHBI TAJIOT€HOBY

[Ipaktuueckas padora Ne 4 «A3ot u hochop U UX COeTUHEHUSD)

[Ipaktuueckas pabora Ne 5 «Penienue 3kcnepruMeHTANbHBIX 3a7a4 M0 TEME
«MeTauibl TJIaBHBIX U OOOYHBIX TTOATPYIIID.

[Tpaktuueckas pabora Ne 6 «PemeHue 5sKCrepUMEHTANbHBIX —3a]a4
«nenTudukanus HEOpraHUYECKUX BEIIECTB U HOHOBY.

XuMHuS U KU3Hb.

Ponp xumun B 00eCrieYeHIN YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA.

[TonsaTie 0 Hay4YHBIX METOAAX TMO3HAHUS U METOAOJOTHMH HAayYHOTO
VICCJIEIOBAHUS.

Hayynble  OpuHIUIBI ~ OpraHu3alid  XUMUYECKOr0  MPOU3BOJCTBA.
[IpombIliUIeHHBIE CHOCOOBI TIONYYEHHsS] BAXKHEWIIMX BEMIeCTB (HA MpuMepe



IIPOM3BOJICTBA aMMHaKa, CEPHOM KUCIIOTHI, MeTaHousa). [IpoMbIlieHHbIE CLIOCOOBI
IIOJIYYEHUS] METAJJIOB U CILIABOB. XMMHUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH CPebl
U €ro nociuencTsus. Poib XumMuu B 00€CIe4eHUH SHEPTreTHUECKON 0€3011aCHOCTH.

XuMusi W 370poBbe uenoBeka. JlekapcTBeHHble cpexnctsa. lIpaBuna
MCITOJIB30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poiap XUMUM B pa3BUTUN MEIULIMHBI.

XuMUsl MUIIM: OCHOBHBIE KOMITIOHEHTHI, MUILEBbIE 100aBKU. Ponb xumuu B
o0ecrieueHnH NUILEBOM 0€30M1aCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beiToBas xummus. Ilpasuia
0€30MMacHOr0 HCIMOIb30BaHU TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
YKU3HH.

XHUMHS B CTPOUTENIBCTBE: BAKHEUILME CTPOUTENIbHBIE MaTeprasbl (LEMEHT,
OCeTOH).

XuMHs B CEIBCKOM X03siiicTBe. OpraHnyecKrue U MUHEPAIbHbBIE YOOPSHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTEPUAIIBI, KPACKH, CTEKIIO, KEPAMHUKA.

PacuéTHble 3aaa4n.

Pacuérbl: Maccel BeliecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BElIECTBa, Macce WM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEaKUUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BELIECTB MMEET IpHUMECH, Macchl (00BEMA, KOJMYECTBA BEILECTBA) MPOAYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C OINPEACIEHHOU
MAacCCOBOM JOJIEM PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMW W MOJSAPHOU
KOHLIEHTpallMi BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

Iliianupyemple pe3yabTaThl 0CBOCHUS MPOrPamMMbl 10 XUMHH (YI1y0JIEHHBII
YPOBEHb) HA YPOBHE CpPeAHero o01ero 00pa3oBaHusl.

JIMYHOCTHBIE PE3YJIbTATBI

B COOTBETCTBHMU C CHCTEMHO-IESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS TpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO
oOmmero o0pa3oBaHUsl BBIJEICHBI CIEAYIONIME COCTABJISIOUIME: OCO3HAHUE
OoOy4YaromMUMHUCd POCCUMCKON TpaXKJaHCKOM UIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIHBHOCTA U CAMOOTIPEICTICHUI0; HAIMYME MOTHUBAIIUN
K 00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE MpaBWIaMU ¥ HOPMaMH TIOBEJCHHS; HaU4He
MPaBOCO3HAHUS, HKOJOTHYECKON KyJIbTYPhI; CHOCOOHOCTh CTaBUTh IEHH H
CTPOUTH KU3HECHHBIE TJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XUMHUS» OTPaAXKAIOT
c(hOpPMHPOBAHHOCThH OIBITA TO3HABATEIHLHOM W TPAKTUYECKON NESITEIbHOCTH
0oOy4Jaronuxcs B MPOIECCE peaau3ali 00pa3oBaTENbHON EeATETbHOCTH.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPaAXKaAIOT
Cc(OpPMHPOBAHHOCTh OIBITA TO3HABATEIBHOW W TPAKTUYCCKON ESITEIbHOCTH
oOy4Jarommxcs B MpoIecce peain3alu 00pa3oBaTeIbHON AESTEILHOCTH, B TOM
YKCJIC BUACTH:



1) rpakIaHCKOTO BOCTIUTAHNS

OCO3HaHWS  OOYYAIOIIMMHCS CBOMX  KOHCTHUTYIMOHHBIX TIpaB M
00s13aHHOCTEH, YBaXKCHHS K 3aKOHY ¥ IPABOTIOPSAKY;

IPEJICTABICHUS O COLMAIbHBIX HOPMAaX M IpaBHIIaX MEKIMYHOCTHBIX
OTHOIIICHUIB KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYCCKOM JCATCIBHOCTH IPH CO3JaHUU
y4eOHBIX IIPOCKTOB, PEIICHNH YICOHBIX U MMO3HABATEIbHBIX 3a/1a4, BBHIITOJHCHUH
XMMHYECKHX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPHHUMATh MOTHBBI, HaMEPEHUs, JIOTUKY W
apryMeHThI IPYTUX IPH aHAJIM3C Pa3IUYHbIX BUIOB YUCOHOM NeATeIbHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOT'O OTHOIICHUS K MCTOPUYECKOMY UM HAyYHOMY HACJICAUIO
OTE€UYECTBECHHOM XMMMUHU;

YBaKCHHS K IPOIECCY TBOPYECTBA B 00JIACTH TEOPHUH U IPAKTHUUYECKOTO
MPWIOKEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JIAHHBIE HAYKH €CTh PE3YJIbTaT
JUTUTEIbHBIX  HAOMIOJEHUM, KPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOMCKOB,
MOCTOSIHHOTO TPYAa YYEHBIX U TPAKTUKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHMBOB B MOJYYEHUM M IIOCICAYIOIIEM
aHanuze  UMHPOpMAIMM O  MEPEIOBBIX  JOCTHKEHHUSAX  COBPEMEHHOM
OTE€UYCCTBEHHOUN XUMMHHU,

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUSA .
HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOI'O IIOBCACHHUA,

CIIOCOOHOCTH OIICHUBATh CHUTYyallud, CBA3aHHbIE C XUMHUYECKUMH
ABJICHUSIMHA, U TTPUHAMATh OCO3HAHHBIEC PEIICHHS, OPUECHTUPYACh HA MOPAIBHO-
HPABCTBEHHBIE HOPMBIU LIEHHOCTH;

TOTOBHOCTHU OLICHUBATHh CBOE IMOBEACHUE U MOCTYNKH CBOMX TOBAPUIIEH C

MO3ULAY HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEICTBUN
IIOCTYIIKOB;

4) popmMupoBaHHuA KYJIbTYPHI 310POBbSI:

NOHMMaHUsl 1LIEHHOCTeW 370poBOoro M Oe3omacHoro obpasza KHU3HH,
HE0OXOMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOJIO/IeHNs TpaBuil 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU AEATEIBHOCTH;

MOHUMAaHUS I1[EHHOCTH TPAaBWJI WHIWBUAYAIHHOTO M KOJUJIEKTUBHOTO
0e30MacHOr0 TMOBEJIECHUS B CHUTYalMSX, YIPOXKAIOIIUX 3J0POBBI0 U KU3HU
JIIOJIEH;

OCO3HaHMS MOCJEICTBUM U HEMPUATHUS BPEIHbIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHUS );

5) Tpy/0BOro BOCIIMTAHUS :

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIEA0BATEIbCKOM
NEesATEeIbHOCTH,00IECTBEHHO MOJI€3HOM, TBOPYECKON U APYTUX BUIAX
JESATENBHOCTH;



YCTaHOBKM HAa AKTUBHOE y4acTHE B PEIICHUM MPAKTHYECKUX 3a7ad
COLIMAJIbHOWHANPABIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
MHTEpeca K MPAKTUYECKOMY U3YUEHUIO podeccuil pa3inuHoro poja, B TOM
YHCJIeHa OCHOBE NMPUMEHEHUs MPEIMETHBIX 3HAHU 110 XUMHUH;
YBKEHUS K TPY/Y, JIIOJISIM TPyJla ¥ pe3yIbTaTaM TPYI0BOH JEATEIHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHIMBUAYAIBHOW TPaeKTOPUH
oOpa3oBaHus,
Oynymeit mpodeccun M peaju3alMd COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C
y4€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XHWMHUH, HHTEPECOB U
noTpeOHOCTEeH 0011IecTBa;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOLIEHUSI K MPUPOJIE KaK HMCTOUHHUKY
CYILIECTBOBAHMUS KU3HU HA 3€MIIC;

MOHMMAaHUSI TJI00ATBHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
HPKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOHON U COIMATBLHOM Cpebl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTIDKCHUM XUMUU ISt
PEIIEHUSIBONIPOCOB PALIMOHAIBHOTO MPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JACHUCTBUW, MPUHOCIIIMX BpEI OKPYXKaIOLIEH
MPUPOIHON cpesie, YMEHHUS MPOTHO3UPOBATH HEOIATONPUSITHBIC IKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATh UX;

HaJu4usi Pa3BUTOrO  HKOJOTHMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpbl, ONBITA JEATEIBHOCTH 3KOJOTUYECKOW HAMNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MU B MTO3HABATEIbHON, KOMMYHUKATUBHON U COLUAIIBHON
MPaKTUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO NPOTHUBOCTOSTH UICOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH M OOIECTBEHHOMN IPaKTHKU;

MOHUMAaHHS CIeIM(PUKH XUMHUHM KaK HayKd, OCO3HaHUsS €€ poiau B
GbopMUPOBAaHUM PAIMOHATIBLHOTO HAy4YHOTO MBIILJICHHUS, CO3/1aHUU
[[EJIOCTHOTO  TIPEJICTABIIEHUs 00 OKPY>KAIOIIEeM MUPE KaK O €TMHCTBE MPUPOJIbI
U 4YeNOBEKa, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEM M PEIIeHUU MpoOsIemM
COXpaHEHHUs IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUISI  COBPEMEHHOMU
UUBUJIM3ALUN: B €€ T'YMAHUCTHYECKOW HAMNPaBJICHHOCTH M BAXXHOW POJIM B
CO3/JaHUM HOBOH 0a3bl MaTepUalbHOM KYJNbTYpPHI, B PEIICHUU TJI00ATBHBIX
npoOJieM YCTOMYHUBOIO Pa3BHUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTHUUCCKOM,
MUIIEBOM U IKOJIOTMYECKON O€30MaCHOCTH,B PA3BUTUH MEIUIIMHBI, 00€CTICUeHUN
YCJIIOBUM YCIICITHOTO TPYyJa W DSKOJOTUYECKU KOMMOPTHOW >KU3HH KaxKIOTO
YyJIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BATh
MoJIy4aeMble 3HAHUS ISl aHalu3a U OOBSICHEHHS SBJICHUN OKPYKAIOIIETO
MUpa U TPOUCXOIANIUX B HEM HU3MEHEHHM, yMEHHUS JellaTh OO0OOCHOBAHHBIC



3aKJIIOUYEHUSI HAa OCHOBE HAyYHBIX (PAKTOB M HUMEIOUIMXCA JAHHBIX C IIEJIBIO
HOJTy4EeHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIOJb30BaTh XMUMHYECKHE 3HAHUSA IS
peleHus mpoOiieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHMIO, UCCIIEA0BATEILCKON ACATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUIO U
caM0o00pa30BaHI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW MO XUMHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K  OCOOCHHOCTAM  TpyJa B DPa3IMYHbIX  cdepax
poecCHOHANTEHOM ESITEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS MTPOTPAMMBI IO XUMHUH Ha YPOBHE
CpeaHero o0111ero o0pa3oBaHus BKIIOYAIOT:

3HaAYUMbIE i1 (POPMHUpPOBAHUS ~ MHUPOBO33PEHUSI  OOYYAIOIIMXCS
MEXIUCIUILTMHAPHBIC (MeXTpeAMETHBIE) oOl11IeHayYHbIE MOHATHS,
OTpPaXKaIOIIUE IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpAa W CHEUUPUKY METOJ0B
MO3HAHMS, HCHOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPrus, SBJIEHHE, IPOIECC, CHCTeMa, Hay4HbIM (PaKT, MPHUHIUII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJeHHE, HU3MEpEHHUeE,
AKCTIICPUMEHT U JIPYyTHe);

YHUBEpPCAIbHBIC y4ueOHbIC JIeCTBUS (mo3HaBaTeNbHEIE,
KOMMYHHUKAaTHBHBIE,  PEryJIATHBHBIC), oOecreunBaromye GOpMUPOBaHUE
(G YHKIIMOHATBLHON TPaMOTHOCTH U COLIMAIBHOM KOMITETCHITUN 00YYarOIINXC;

CIIOCOOHOCTH oOyJarommxcs HCIIOJIB30BaTh OCBOCHHBIC
MEXIUCHUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHbBIC
y4eOHbIC NEUCTBUS B MO3HABATEIbHOWM COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIe PE3YJIbTAThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATBHBIMU
y4eOHBIMH ITO3HABAaTCIbHBIMH, KOMMYHHUKATHBHBIMH M  PETYISATHUBHBIMHU
NIEUCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbLHbIE YUeOHbIE TeiiCTBUSA
ba3oBble Jlornyeckue aeiicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U aKTyaJIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh 1€ ACATEIBHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HUX
JIOCTUXKEHUSI,COOTHOCUTD PE3YJIbTAThI JCITEILHOCTH C TOCTABJICHHBIMHU 1IEIISIMHU;

UCIIOJIb30BaTh MPU OCBOCHWUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapAKTEPHbIE MPU3HAKKU MOHATHI U yCTaHABIMBAaTh UX B3aUMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIOIIHNE TMOHATUS ISl OOBSICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHMI;

BBHIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiIacCU(PUKAIMU BEIIECTB MU
XAMUYECKUX PEAKIINN;

YCTAaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY H3y4aeMbIMU



SBJICHUSMH; CTPOUTH  JIOTUUECKHUE  PACCYXKJECHHUS  (MHAYKTUBHBIE,

JNEAYKTUBHBIE, 10 aHAJIOTHUN),

BBISIBJISITh 3aKOHOMEPHOCTH WM IMPOTUBOPEYHUSI B PACCMATPUBAEMBIX SBJICHUSX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLECCE MMO3HAHMS UCTIOJIb3YEMbIE B XUMHUHU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENIM, MPeoOpa3oBbIBATH MOJENIbHBIE MPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJI) DdJEMEHTa, XuMudeckas ¢Gopmysa, ypaBHEHUE
XUMHYECKON  peakuuu — TpU pEIICHUU YYEOHBIX MO3HABATEIBHBIX U
MPaKTUYECKUX 3aJ1ay, NMPUMEHATh HA3BAaHHbBIC MOJICIIbHBIC IPEICTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX NPU3HAKOB M3YYAE€MbIX BEIIECTB M XHMHUYECKHX
peaKuni.

Ba3oBnle ucciaenoBarejbCcKue 1eMCTBUA:

BJIAJICTh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB M XUMHUYECKUX

peakiuii; GopMyJIUpOBaTh 1IEW U 3aJayd HCCIICIOBAHMS, HCIIOJIb30BaTh

ITIOCTABJICHHBIC
U CaMOCTOSITEJIbHO C(OpMyIMpOBaHHBIE BOIIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSI M OCHOBBI 111 (POPMHUPOBAHUS TUTIOTE3HI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYCHUYECKUXIKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJA0M
MpoIlecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (popMyaupoBaTh
0000IIEHNST ¥  BBIBOJIBI  OTHOCHUTEIIBHO  JIOCTOBEPHOCTH  PE3YJIhTaTOB
HCCIIeIOBAHUSI, COCTABJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHON padoTe;

npuoOpeTaTh OMNBIT YYCHHYECKOHW HCCIICIOBATEIbCKOH H  IIPOEKTHOM
NeSATEIIbBHOCTH, TPOSBIISITh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TOUCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3a4ay, MPUMEHEHUIO Pa3JIUYHbIX
METO/JIOB ITIO3HAHMS.

Pa6ora ¢ undopmanueii:

OPUEHTHPOBATbCS B PA3IUYHBIX HCTOYHHMKAX HHPOpMAIMK (HAYYHO-
NOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbBIE IOCOOUS,
pecypcbl IHTEpHETA),
aHAIM3UPOBaTh MH(POPMALIMIO pA3JIMYHBIX BUIOB M (OpPM MpeacTaBICHUS,
KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(opMyIUpPOBATH 3aIIPOCHI U IPUMEHSTH PAa3JIMYHbIE METOABI IIPU MMOUCKE U
orOope uH(pOpManMU, HEOOXOAMMON HJisi BBINOJHEHUS Y4YeOHBIX 3ajad
OIPEIIECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYI0 (OpMY MpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKky, 1UarpaMmbl, TaOIHIIbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KAyecTBE CpeAcTBa Npu padore ¢
XUMHUYECKON uH(pOpMaIMel: NPUMEHSITh MEXIpeIMETHbIEe ((pU3nuecKue Hu
MaTE€MaTUYECKHUE) 3HAKKU UCUMBOJIBL, (POpMYJIIbI, a0OpeBUATYpbl, HOMEHKIATYPY;

UCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATJISITHOCTH.



KoMMyHMKaTHBHBIE YHHBepPCAJbHbIe y4eOHbIe eiicTBHUSA:

3a/laBaTh BONPOCHI MO CYIIECTBY  OOCYyXJaeMol TeMbl B  XOJe
auanora W/WiM JHUCKYCCHM, BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOU
MPEIIOKEHHS] OTHOCUTENBHO BBITIOJIHEHUSI TIPEJIJIOKEHHOM 3a/1a4;

BBICTYNATh C NPE3EHTAlUEN pe3yJbTaTOB MO3HABATEIbHON JEATEIbHOCTH,
NOJIyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMU HpH
BBIIIOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW paboOThl IO
WCCJIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, PEAIM3alUU y4EeOHOrO MpPOEKTa,
u  GOpMYIMpPOBAaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX MCCIIEOBAHUMN
MyTEM COIIACOBAHMS MO3UIIMI B XO7I€ 00CYKICHUSI 1 OOMEHA MHEHUSMH.

PeryisiTuBHbIe YHUBepcajibHble YuyeOHbIe NelcTBUS

CaMOCTOSITENIPHO IUIAHMPOBAaTh M OCYILIECTBIISITH CBOK I103HABATEIbHYIO
NeSTEIbHOCTh, Omperenss €€ Lead M 3aJadyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NpPEIaraéMblii ajJropuTM JACUCTBUN IpU
BBINIOJIHEHUH YYE€OHBIX W HCCIEIOBATENbCKUX 3aJlay, BbIOMpATh Haubojee
3¢ (PEeKTUBHBI CMOCOO HMX pPEIICHHUA C Y4ETOM MOJYYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIICCTBJIATD CaAMOKOHTPOJIb ACATCIIBHOCTHU Ha OCHOBC
caMoOaHaJ/In3a 1 CaMOOICHKH.
Hpe,Z[MGTHI)Ie PE3YIIbTAThL OCBOCHU IIporpaMMhbI I10

XMMHHA Ha YIIIyOJEHHOM ypOBHE HAa YpOBHE CpPEOHEro oOIero oOpa3oBaHMs
BKJIIOYAIOT crneuuduueckue s yd4eOHoro mnpeamera «XUMHUS» HayyHbIE
3HAHMS, YMEHHMS U CIOCOOBI JEMCTBUH IO OCBOCHUIO, HHTEPIPETAlUU U
peo0pa30BaHUIO 3HAHUM, BUJIbI IESITEIBHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B pa3IMYHBIX YYEOHBIX CUTyalusiX, a TakKXkKe B
pEaNpHBIX JKA3HEHHBIX CHUTYyalUsAX, CBA3aHHBIXC XMMHEN. B mporpamme mo
XUMHH NPEIMETHBIE PE3YJIbTATHI IPEACTABIICHBI 110 TOJIaM U3YUYEHUS.

HPEIMETHBIE PE3YJIBTATDI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUS»

OTpaXaroT: CHOPMUPOBAHHOCTh MPEJCTABICHUN: O MECTe€ M 3HAYCHUU

OPTraHUYECKON XUMUHU
B CHUCTEME ECTEeCTBEHHbIX HayK U €€ pPOJii B OO0ECIEeUCHUH YCTOWYHMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJOTUUECKOM, DHEPTETUUECKOM
U TIMIEeBOM O€30MacHOCTH, B Pa3BUTUHM MEIHIIMHBI, CO3JaHUU HOBBIX
MaTepUaloB, HOBBIX HCTOYHHKOB SHEPTUH, B oOecrneyeHU
PAILMOHAIILHOTO TIPUPOJIOIIOIB30BaHUSA, B (POPMUPOBAHUN MHUPOBO33PCHUS H
oO0IIIel KyJIbTyphI YEJIOBEKA, a TAKXKE IKOJIOTHUYECKH 000CHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO U IPUPOIAHOM CpELIE;

BJIQJICHUE CUCTEMOW XHMMHUYECKHUX  3HAHMH, KOTOpas  BKJIKOYAET:



OCHOBOTIOJIAralOIINE TMOHSTUS — XHUMHYECKUM DJIEMEHT, aToM, SApO U
SJIEKTPOHHAsE 000JI0YuKa atoma, S-, P-, - aTOMHBIE OpPOWUTAIM, OCHOBHOEC H
BO30Y)XJIEHHOE COCTOSTHUSI aToMa, THOpUIIM3alisl aTOMHBIX OopOuTalied, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBs3b, MOJb, MOJSIPHAasT Macca, MOJIPHBIA OOBEM, YTriIepOHBIM
ckeneT, (yHKIMOHANbHAS Tpynmna, pajukal, CTPYKTypHble  (HOPMYIIbI
(pa3BEpHYTHIE, COKpAIEHHBIE, CKEJIETHbIE), HW30MEpUsl CTPYKTypHass W
POCTPAHCTBEHHAS (TEOMETPUIECKAsl, ONMuyecKds), A30Mepbl, TOMOJIOTUICCKHIA
psl, TOMOJIOTH, YIVIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAIIME OPraHUYECKUE
COEJIMHEHHSI, MOHOMED, NOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUs; TEOpUHU, 3aKoHbl (mepuoauyeckuii 3akoH J[.M. Menneneena,
TEOPHUsSl CTPOECHUS OpraHudecKkux BemecTB A.M. bytiepoBa, 3aKOH COXpaHEHUS
MaccChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YJHEPTUU MPU XUMUUYECKUX
peakiusX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUM I3bIK XUMUHU, MUPOBO33PEHUYECKUE
3HaHUS, JIEKAllMEe B OCHOBE IIOHUMAHUS MNPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHHUM; MPEACTABICHUS O MEXaHU3MaxX XUMHUYECKHX PEaKIIHil,
TEPMOJUHAMHYECKUX M KHUHETHUYECKUX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O
B3aMMHOM BIIMSSHUM aTOMOB M TPYIN aTOMOB B MOJIEKyJiax (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTsi, opuentantel [ uw Il poma); dakTomoruueckue
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYy4YCHUH U O€30MaCHOM HCIOJIb30BAHUU
BOKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU NEATEIBHOCTH
YyeJoBeKa, OOIIMX Hay4YHBIX MPUHIIMIAX XUMHUYECKOTrO0 MPOU3BOJICTBA (HA
npuMepe MPOU3BOICTBA METAHOJIA, TepepadOTKU HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHUI: BBIABIIATh XapaKTepHbIC MPU3HAKU TOHSATUH,
yCTaHaBIMBAaTh WX  B3aMMOCBS3b,  HCIOJIB30BaThb  COOTBETCTBYIOIIHE
MOHATUSI TPU OMNHCAHUU COCTaBa, CTPOCHUS M CBOMCTB OpPraHUYECKUX
COCIUHCHUM;

c(hOopMHUPOBAHHOCTHh YMEHHIA:

UCIIOIb30BaTh  XUMHUYECKYIO CUMBOJIUKY  JJIs COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
dbopMysT OpraHMYEeCKUuX BEIIECTB;

COCTaBJIATh YPABHEHUS] XUMHUUYECKUX PEAKIIUI U PACKPBIBATh UX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTABJICHUS
AJNIEKTPOHHOIO OajaHca J3TUX pEAKUUH, peakuuid HOHHOrO OOMeHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;

U3TrOTaBIINBATh MOJENIN MOJIEKYJl OpPraHWYECKUX BEHIECTB IS
WJUTFOCTPAILUA UX XUMUUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUN: YCTaHABIUBATH MPUHAITICKHOCTh U3yUYECHHBIX
OPTraHUYECKUX BEHIECTB IO MX COCTaBYy U CTPOCHUIO K OINPEICIEHHOMY
KJIACCy/Tpynne COeIWHEHWH, Oagamb WM Ha3BaHMS MO CHUCTEMATHYECKOU
Homenknatype (IUPAC) u npusooums TpuBUaIbHBIC HA3BAHUS JJI OTACIBHBIX
NpeACcTaBUTeNIed OpraHWYeCcKUX BEIECTB (ITWIEH, aleTWIeH, TOIyOJl,
[JIMLEPUH, STUJIEHIVIUKOb, (eHos, (opmanbaeruj, aueTanblerujl, AaleToH,
MypaBbHHasi KHCJIOTA, YKCyCHas KHCJIOTa, CTE€apuHOBAas, OJEUHOBAs,
NaJbMUTUHOBAS KHUCJIOTHI, TJIMIMH, aJlaHWH, MajibTo3a, (PYKTO3a, aHWIHH,



JTUBUHWII, N30TIPEH, XJIOPOTIPEH, CTUPOII U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OINpENSIsATh BHJ XUMHUUYECKOM CBS3U B
OpraHUYeCKUX COCAMHEHUSX (KOBaJCHTHAs M HOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A.M. byriaepoBa s OOBSCHEHHS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

c(hOPMHPOBAHHOCT, YMEHHUHM  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
dbU3nYecKre U XUMHUYECKHE CBOMCTBA TUIMYHBIX IMPEJICTABUTEIICH pa3IuIHBIX
KJIaCCOB ~ OPTraHUYECKHUX  BEIIECTB: aJKaHOB, IUKJIOAJIKAHOB, aJIKCHOB,
aJIKaJIMCHOB, aJKWHOB, apOMaTUYECKUX YIJIEBOJOPOAOB, CIIMPTOB, albICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CJIOXKHBIX 3(PUPOB, KHUPOB,
HUTPOCOCAMHEHUN U aMUHOB, aMHUHOKHCIIOT, OCJIKOB, yIJIeBOJIOB (MOHO-, JU- U
MOJINCAXAPHUIOB), WIUTIOCTPUPOBATH TCHETHYECKYIO CBS3b MEXKITY HAMU
ypaBHEHUSMU COOTBETCTBYIOIIHNX XAMHYECKUX pEeaKIHii C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh yYMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCTMHCHHM
OT KPaTHOCTH W THITA KOBAJCHTHOU CBS3U (G- U M-CBS3HM), B3AUMHOTO BIIHSIHUS
aTOMOB U TPYIIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTH yYMEHUS XapaKTepHU30BaTh HCTOYHUKHU
YIIE€BOAOPOJHOIO ChIpbsi (HEe(Th, NPUPOAHBIA Ta3, yrojib), CHOCOOBI €ro
nepepadOTKU 1 MIPAKTUICCKOE IPUMEHEHHE MMPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaXIO3HAHUS — HAOIIOACHIH, N3MEPEHNN, MOJACITUPOBAHNH, IKCTICPUMEHTE
(peaTbHOM M MBICIIEHHOM) H YMEHUS IPUMCHSTH 3TH 3HAHMS;

c(hOPMHPOBAHHOCT, ~ YMEHHS  TNPUMEHATh  OCHOBHBIC  OIEpaIldd
MBICTTUTEILHON JIEATEILHOCTH — aHallu3 M CHHTE3, CpPaBHEHHE, 0000IIcHHE,
CHUCTEMAaTH3AaIINIO, BRISIBICHNUE MPUYNHHO-CICACTBEHHBIX CBSA3CH — NI M3yUYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMCHHH. BBISBISATH  B3aMMOCBS3h  XHMHUYECKHX
3HAHUW C TIOHATHSAMU U TIPEJACTABICHUSIMH JAPYTHX €CTECTBEHHO-HAYYHBIX
MPEAMETOB JUIsi 00Jieeé OCO3HAHHOTO TMOHWUMAaHUS CYIIHOCTH MaTepUaTbHOTO
CIMHCTBA MUPA, UCIIOJIH30BaTh CHCTEMHBIC 3HAHMS TI0 OPTaHUYECKON XUMUH IS
OOBSICHEHHUS W TIPOTHO3WPOBAHMS SBJICHUH, MMEIONIUX ECTECTBEHHO-HAYYHYIO
IPUPONY;

c(OPMHPOBAHHOCTh YMCHHMH. TIPOBOJIUTH PACUETHI 10 XUMHUYECKUM
dbopMyiaaM ¥ yYpaBHCHHSIM XHUMHUYECKHX PEAKIUKA C HMCIOJb30BaHUEM
dbu3nyeckux BeIWudH (Macca, O0O0BEM Ta30B, KOJUYSCTBO BEIISCTBA),
XapaKTEPHU3YIOMINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACU€ThI TIO0
HAaXOXKJEHUI0O XUMHUYECKON (OpMyJbl BEIIECTBA IO W3BECTHBIM MAaCCOBBIM
JOJIIM ~ XMMHUYECKHX  DJJIEMEHTOB, TMPOAYKTaM  CropaHusi, IUIOTHOCTH
ra3zo000pa3HbIX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHHI:  TMPOTHO3UPOBATh,  AHAJIU3UPOBATH U
OIIEHUBAThH C ITO3UIIMH DKOJOTHYEeCKOM O€30MacCHOCTH MOCIEACTBHS OBITOBOH U



MPOU3BOJICTBEHHOW JEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ TepepadoTKOM
BELIECTB, MCIIOJIb30BaTh IOJYUYEHHbIE 3HAHWS JJIs MHPUHATHS TPaAMOTHBIX
pelieHuii npo0yieM B CUTYaLIUsAX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHUM: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUN JKCHEPUMEHT (IOJyY€HHUE U HM3YyUYEHUE CBOWCTB OPraHUYECKUX
BELIECTB, KAUECTBEHHBIE PEAKIMM YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB MU
KHCJIOPOJICOIEPKALUX OPraHUYECKUX BEUIECTB, PEIICHUE HKCIIEPUMEHTAIBHBIX
3a/lay MO Pacro3HABaHHUIO OPraHUYECKUX  BEIIECTB) c  cobmoaeHueM
IpaBHII 6€e30MmacHOTO oOpallieHusi ¢ BelIecTBaMU M JabOpPaTOPHBIM
o0opynoBanueM, (GOPMyIHpPOBATH II€db HCCIEAOBAHUS, MPEACTABIATh B
pa3nuuHOi hopme pe3yapTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh U OIEHUBATh MX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHHIA:

coOnIoAaTh MpaBuja DSKOJOTMYECKH II€JIeCOO0pa3HOro IMOBEACHUS B
OBITY M TPYIOBOM JEATEIBHOCTH B LEISIX COXPAHEHHs] CBOETO 3J0POBbS,
OKpY Karollel MTPUPOJHOUN Cpeabl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JEWCTBUS Ha >KUBBIE OpPraHU3MBbI
OINpPEAENEHHBIX OPIrAHNYECKUX BEILIECTB, MOHMMAas cMbIca rokazarens [IJIK;

aHAJIM3UpPOBaTh  11EJIECO00PA3HOCTh IIPUMEHEHUS OpraHUYeCKUX
BEILECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKM 3PEHHS COOTHOILUEHUS PHUCK-
10JI1b34;

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBISTH LIEJICHANPABIECHHBIN MOUCK
XUMUYECKOM HH(OpMAUU B pa3IMYHBIX HMCTOYHUKAX (HaydyHas M Y4eOHO-
Hay4dHas JHUTEpaTypa, CpelcTBa MaccoBoil mHpopmauu, UHTepHEeT U npyrue),
KPUTHYECKU AHAIU3UpPOS8AmMb XUMUYECKYI0 HH(OpMaLUIO, nepepadbamuléams
e€ M ucnonb306amvB COOTBETCTBUH C TIOCTaBJICHHON YUeOHOM 3a/1auei.

11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas U HeopraHudeckas
XUMUS OTPakKaIoT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM E€JIMHCTBE MUPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBICHUM MPHUPOIbI, O MECT€ M 3HAYCHUHU
XUMHUM B CHCTEME €CTECTBEHHBIX HAyK U €€ poJid B 00ecrneyeHuu
YCTOMYUBOTO pa3BUTHS, B  PELICHUU npo0iaem DKOJIOTUYECKOH,
HDHEPreTUYECKOM M  THUIIEBOM  0€30MacHOCTH, B  Pa3BUTHH  MEAUIUHBI,
CO3/JaHUM HOBBIX MaTEpPUAJIOB, HOBBIX MCTOYHHUKOB HSHEPTHH,B 0OECICUECHUU
pallMOHAILHOTO TPHUPOJIONOIH30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS U
o011Ie KyJIBTYPhI UEJIOBEKA, & TAK)KE IKOJIOTHUYECKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO M IPUPOIHOM CpEIIE;

BJIAJICHUE CUCTEMOW XMMHUYECKMX  3HAHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloIIMe MOHATUSI — XUMHUYECKHUW DJIEMEHT, aToM, SJpO aroMma,
W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOHUTAIN, OCHOBHOE
U BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUAN3AINs aTOMHBIX OpOUTAalIei, MOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHUIIATENBHOCTh, CTENEHb OKUCIICHHUS,
XHMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METa/UIM4YecKas, BOJOPOIHAs),



KpUCTaJUIMYECKasl PEHIETKA, XUMHUYECKas pEaKUus, pacTBOpP, SJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAsT AMCCOLMALMS, CTENEHb JIUCCOLMALNY,
BOJIOPOAHBIA TMOKa3aTellb, OKHUCIUTENIb, BOCCTAHOBHUTEINb, TEIIOBOM 3(dexT
XUMHUYECKON  peakluu, CKOPOCTb XMMHMUYECKOHM peakUuud, XHUMHYECKOE
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS DJIEKTPOJUTHUECKON AMCCOLMALINH,
nepuoanueckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUs MacChl BEILLECTB,
3aKOH COXPaHEHUs M IPEBPALICHUS YHEPTHH IPU XUMUYECKUX PEAKIMIX, 3aKOH
IIOCTOSTHCTBA COCTaBa BEILLECTB, 3aKOH ACUCTBYIOLIMX MAaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XMMUU, MUPOBO33PEHUECKUE 3HAHUS, JIEKALIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTU XMMUYECKHX SIBJICHUI; COBPEMEHHBIE
IPEACTABICHNUS] O CTPOCHHWH BELIECTBA Ha aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJMOJIEKYJSIPHOM YPOBHSX; IPE/ICTABIIEHAS O MEXaHU3MaX XHMHYECKHUX
peakuui, TEPMOJMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, 0 XUMUUYECKOM PABHOBECHUH, PACTBOpaX M JUCHEPCHBIX CUCTEMAX;
(akTOJIOTUYECKUE CBEACHUSA O CBOMCTBaX, COCTaBe, MOJIYYEHUH M O€30MacHOM
UCIOJIb30BaHUU BaXKHEMIINX HEOPraHUUECKUX BELIECTB B ObITY U MPAKTUUYECKON
JESATEIIbHOCTH  4YeJIOBEKa, OOIIMX HAayYHbIX MPUHLUIAX  XHUMHUYECKOIO
IIPOU3BOJICTBA;
c(OPMUPOBAHHOCTh YMEHUI: BBISABIATH XapaKTepHbIE MPU3HAKU MOHITHH,
ycmanaeaueams — HUX  B3aUMOCBS3b,  UCHOIb306AMb  COOTBETCTBYIOLIUE
MOHATHUS IIPU ONUCAHUHM HEOPTAHUYECKHUX BEIECTB U UX MPEBPAICHUM;
c(hOpMHPOBAHHOCTh yMEHUS UCII0JIb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJisi COCTaBi€HUs (OpMyJ BELIECTB M YpPaBHEHUH XHMHYECKUX
peakmuii, cucreMatnueckyro HoMmeHkaarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJIEIbHBIX BEILECTB;
c(OPMHUPOBAHHOCTh YMEHHSI ONPEAEIATh BAaJE€HTHOCTh U CTEIEHb
OKHUCJIEHUSXUMUYECKUX JIEMEHTOB B COEIMHEHUSX, BUJI XUMUYECKOM CBS3H
(KoBaJIeHTHas!, MOHHAS,METAJUINYECKasi, BOJOPOJIHAS ), TUI KPUCTAIITNYECKON

PEMETKN KOHKPETHOTO BeIecTBa;cChOPMUPOBAHHOCTh YMEHHUS
OOBSCHSTH 3aBUCHUMOCTh  CBOWCTB
BEILECTB

OT BHJA XHMHUYECKOM CBS3M U TUIIA KPUCTAUINYECKOM  PELIETKH,
OOMEHHBIN M JOHOPHO-AaKIIENTOPHBIM MEXaHU3Mbl O0pa30BaHUSI KOBAJCHTHOU
CBSI3H;

c(OPMUPOBAHHOCTh  YMEHHUW:  KJIACCU(PUIUPOBATH: HEOPTaHUYECKUE
BEILIECTBA O UX COCTAaBy, XMMHYECKHE PEAKIHMH MO Pa3IUYHbIM NpHU3HAKAM
(uMcny ¥ COCTaBy pearupyrolldx BEUIECTB, TEIIOBOMY 3(QekTy peaxuuwu,
U3MEHEHUIO CTENEHEeW OKHUCJIEHMS] DJIEMEHTOB, OOpaTMMOCTH, YYaCTHIO
KaTajn3aTropa U APYTUe); CaMOCTOSTEIBHO 6blOUpamb OCHOBAHUS U KPUTEPUHU
JUTS KJIacCU(UKAITIY U3y4aeMbIX BEIIECTB M XUMHYECKUX PEAKIIHIA;

cOPMUPOBAHHOCTh YMEHHUS PACKPbIBaTh  CMBICA  MEPUOJUYECKOTO
3akoHa /.M. MenzaeneeBa U AEMOHCTPUPOBATH €0 CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHMI: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB M HOHOB XHMHYECKHMX JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJNIOB



Ilepnommueckon cucremsl .M.  MeHnneneeBa, HCHONB3ys  NOHATHSA
«QHEPTreTUYECKUE YPOBHNY,
«IHEPreTUYCCKHE MOAYPOBHU», «S-, P-, 0-aTOMHBIC OpOUTAIN», «OCHOBHOE U
BO30YXJIEHHOE SHEPreTUYECKUE COCTOSIHUS aTomay; OOBSACHSTD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB M UX COEAUHEHUN
no mnepuomam u rpynnam Ilepmommueckont cucremsl JI.M. Menneneena,
BAJICHTHBIE BO3MOYKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHUS UX
AIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMHCHIBATh) OOIIME
XUMUYECKAE CBOMCTBA BEIIECTB PA3NMYHBIX KJIACCOB, HNOOMBEPHCOAMb
CYILIECTBOBAHUE T'€HETUYECKOU CBA3U MEKIYy HEOPTraHWYECKUMH BEIIECTBAMM C
IIOMOIIBIO YPABHEHUIM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

cOPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIHUM MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanmaHca 3THX pEaKlMii; peakluil MOHHOro OOMEeHa NYTEM COCTaBJICHHS HUX

MOJIHBIX U COKPAIIEHHBIX MOHHBIX  YpaBHEHUM; peakuui THJIPOJIN3a;
peakiuii  KOMIUIEKCOOOpa3oBaHus (Ha MpUMEPe THIPOKCOKOMILIEKCOB ITUHKA U
ATIOMUHUA );

c(hOpMHUPOBAHHOCTh YMEHHS OOBIACHITH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKINI ¢ y4ETOM HMX DHEPreTHUYECKUX XapAKTEPHUCTHK, XapakTep
W3MCHEHHUSI CKOPOCTH XHMHYECKOW pEaKIWH B 3aBUCHUMOCTH OT Pa3IUYHBIX
GakTOpoB, a TaKKe XapakTep CMEIICHHs XWMHYECKOTO PaBHOBECHUS IO
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpuniui Jle [latense);

c(hOPMHPOBAHHOCTh YMEHHS XapaKTePHU30BaTh XUMHUYECKHE PEAKIUH,
JIeKAIAe B OCHOBE ITPOMBITIUICHHOTO TIOMYYEHHsI CEPHOW KHCIOTHI, aMMHAKa,
oOmue Hay4YHbIC NPUHIUIBI XHUMHYECKHX IPOW3BOACTB; IIEIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITYy C TOUKH
3peHHUs COOTHOIIEHUS PUCK-TIONH3A;

c(hOpPMHUPOBAHHOCTh BIAJCHUS CUCTEMOM 3HAHUW O METOJaX HAYYHOTO
MO3HAHUS SBJICHUW TPUPOJLI — HAOIIONCHHE, H3MEpPEHUEe, MOJCIUPOBAHUE,
OKCIIEPUMEHT (peaibHBbIi U MBICICHHBIN), HCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TPUMEHSATh OTU 3HAHUA TIPU  IKCIEPUMEHTAIHLHOM
WCCJICIOBAHUM BEIIECTB U JJIsi OOBACHEHUS] XMMHYECKUX SIBIICHUHN, UMEIOIINUX
MECTO B TIPHUPOE, MPAKTUICCKON JESITCIHHOCTH YEIOBEKa M B MOBCEIHEBHOM
KU3HH,

c(OPMHPOBAHHOCTh YMEHHUS  BBISBISITH  B3aMMOCBSI3b  XMMHYECKHUX
3HAHMW C TOHATHSIMH W TIPEICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX
MIPEMETOB TSI 00JICE0CO3HAHHOTO TTOHMMaHUSI MaTEPHATBHOTO €TMHCTBA MUPAa;

c(hOPMHPOBAHHOCTh YMEHHS TPOBOJUTH pacdYEThl: C HCIOJIb30BAHHEM
MOHSATUN «MaccoBas JOJs BEIIECTBA B PACTBOPE» W «MOJISIPHAST KOHIICHTPAIUS»;
MacChl BEMIECTBAUIN 00BhEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TETUIOBOTO 3(dekTa
peakiuy; 3HAYCHUS BOJOPOJHOTO TIOKA3aTelsisi PACTBOPOB KHUCIOT W IIEIOYEH C
W3BECTHOM CTEMEHBIO JIUCCOIMAINKN; Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOJyKTa PEAKIIMHU, €CIIM OJTHO W3 MCXOJIHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C



OTIpe/IeIEHHON MAacCOBOM JI0JIe pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE
(MMeeT TpUMECH); JOJU BbBIXOJIa MPOAYKTA peaKIUu; OOBEMHBIX OTHOILIECHUMN
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAaMOCTOSATENbHO TJIAHUPOBATH U MPOBOAUTD
XUMUYECKUH  OKCHEpUMEHT (MpOBEJEHUE peakluii HOHHOro OOMEHa,
MOATBEPKIACHUE  KAYECTBEHHOTO  COCTaBa  HEOPraHWYECKHX  BEILIECTB,
ONpENIENICHUE Cpelbl PAaCTBOPOB BEIIECTB C IOMOIIBIO WH]IUKaTOPOB,
W3YYCHUE  BIMSHUS ~ Pa3IMYHBIX  ()aKTOPOB HAa CKOPOCTh XHUMHYECKOM
peaKIuu, pelieHrue 3KCIEePUMEHTANBHBIX 3a7a4 MO TeMam
«Metamibe» u  «HeMeramnel») ¢ coOntojeHHeM TpaBuil  0€30MaCHOIO
oOparieHus ¢ BemecTBaMu M JabopaTOpHBIM 000pymOBaHHEM, (GOPMYITHUPOBATH
1EeNb HCCIEAOBAHUA, Npeocmasisims B Pa3IUdHOM  QopMe  pe3ynbTaThl
DKCIIEPUMEHTA, aHAIUZUPOBAMbU OLEHUBATH UX JOCTOBEPHOCTD;

chOPMHUPOBAHHOCTh ~ YMEHHI:  cOONIONAaTh  MpaBuja  IOJb30BAHUS
XUMHUYECKOM TOCyAOol W JabOpaTopHbIM O00OpYyIOBaHHEM, OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUUC MHCTPYKIHUAMH MO BBIMOJHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OIBITOB, DKOJOTUUECKHU I€eCO000pa3HOTro MOBEACHUSI B OBITY U
TPYJOBOM JEATEILHOCTH B IEISAX COXPAHEHUSI CBOETO 3/I0POBBS, OKPYKAIOIICH
NPUPOJHON Cpellbl U JIOCTIKEHUS €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABAMDb
OMAacCHOCTh TOKCHYECKOTO JCHCTBHUSI Ha KUBbIC OPTraHU3Mbl OMPEACIEHHBIX
HEOPraHUYECKHUX BEUIECTB, MOHMMas cMbICI nokaszarens [IIK;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYHIECTBISATH IEJICHANIPABICHHBIA TMOUCK
XUMUYECKON WHGOpMAIMK B Pa3IUYHBIX HCTOYHMKAX (Hay4dHass W ydeOHO-
Hay4yHas JIUTepaTypa, CpeJcTBa MaccoBor nHpopManuu, MHTEpHET U Apyrue),
KPUTUYECKUA aHAIU3UPOBATh XUMHUYECKYI0 HHPOpMaIHio, MepepadarbiBaTh
e€ M HCIOJIb30BaTh B COOTBETCTBUU C TIOCTABJICHHON y4eOHOM 3a/1aueii.

TEMATHUYECKOE IINTAHUPOBAHHUE

HaumenoBanue DIIEKTPOHHBIE
Ne a3JIeJIOB U TeM y4eOHOro Komuecrso 00pa30BaTEILHBIC PECYPCHI
1/ pasit Y 4acoB P peeyp
[peameTa
10 xaacc
102
1 TeopeTnueckre OCHOBBI 8 brbimorexa POIII
OpPTaHWYECKOH XUMHH — resh.edu.ru/subject/29/10/
9 YraeBoaopoasl 35 Bbubnroreka ITOK -
https://edsoo.ru/metodicheski
e-materialy/
bubnorexa POII
— resh.edu.ru/subject/29/10/
Tpenaxep «O01aK0 3HAHUI.
Xumus. 10 knacc, OO0
«Dusukon Jlabd
DNEeKTPOHHBIN




00pasoBaTenbHBIN pecypc
«Jomamnue 3ananus. Cpennee
oOmree oOpazoBaHue. XUMHSIK,
10-11 xmacc, AO
N3patensctBO «lIpocBenienue»

Kucnopoaconepxkaiiue
OpraHUYECKUE COCTUHEHUS

41

bubnunorexa POIL
— resh.edu.ru/subject/29/10/
Tpenaxep «O06ako 3HAHU».
Xumus. 10 knacc, OOO
«Dusuxon J1ad
DJIEKTPOHHBIN
o0pasoBaTenbHBIN pecypc
«domamnue 3ananus. Cpennee
oOmee oOpazoBaHHue. XUMHSIK,
10-11 xmacc, AO
M3natensctBo «IIpocBenienue

ABOTCOI[Cp)KaHII/Ie OpPraHUu4CCKHUcC

COCIUMHCHUA

12

lbubnnorexa POII
— resh.edu.ru/subject/29/10/
Tpenaxep «O01aK0 3HAHUI.
Xumus. 10 knacc, OO0
«Dusuxon J1ad
DNEeKTPOHHBIN
o0pa3oBaTeNbHbII pecypc
«lomamaue 3ananus. Cpennee
oOmree oOpazoBaHue. XUMHSIK,
10-11 xmacc, AO
UznarensctBo «lIpocsenienne

BBICOKOMOJICKYJIHPHBIG
COCIUMHCHU

bubnuorexa PO
— resh.edu.ru/subject/29/10/
Tpenaxep «O065ako 3HAHUN».
Xumus. 10 knacc, OO0
«®DuzukoH Jlabd
ONEKTPOHHBIN
00pa3oBaTeNnbHbBINA pecypc
«Jomamnue 3aganus. Cpeanee
oO1iee oOpazoBaHue. XUMHSIK,
10-11 kmacc, AO

N3 parensctBO «IIpocBemenue
http://school-sector.relarn.ru/nsm/

11 xkaace

102

TeopeTnueckre OCHOBBI XUMUHU

48

bubnuoreka POII —
resh.edu.ru/subject/29/11/
ONEKTPOHHBIN
00pa3oBaTeNnbHBIN pecypc
«lomamaue 3amanus. Cpennee
obrmiee obpazoBanue. XUMHSIK,
10-11 xmacc, AO
N3 parensctBo «lIpocBemienue»
Tpenaxep «O01aK0 3HAHUI.
Xwumus. 11 knacc, OO0
«DusukoH JIad»

http://him-school.ru



http://school-sector.relarn.ru/nsm/
http://him-school.ru/

Heoprannueckas xumus

49

bubnmoreka POII —
resh.edu.ru/subject/29/11/
DNEeKTPOHHBIN

00pa3oBaTeNbHBIN pecypc
«lomamnue 3ananusi. Cpennee
obmiee obpazoBanue. XUMHSIK,

10-11 knacc, AO
WznarenbcrBo «I[IpocBemenue»
Tpenaxep «O061ako 3HAHUTY.

Xumus. 11 k
http://school-collection.edu.ru
http://school-sector.relarn.ru/nsm/

XUMHA U KU3Hb

bubnuorexa POIII —
resh.edu.ru/subject/29/11/
DJIEKTPOHHBIN
o0pasoBaTenbHbBIN pecypc
«domamnue 3ananus. Cpennee
oO1miee oOpazoBaHue. XUMHSIK,
10-11 xmacc, AO
NznarensctBo «lIpocBenienune
Tpenaxep «O0651ako 3HAHUN».
Xumus. 11 kmace, OO0
«Du3ukoH J1ad»



http://school-collection.edu.ru/
http://school-sector.relarn.ru/nsm/
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