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MNOACHUTEJIBHASA 3AIIUCKA
Pabouas mporpamMma mo XMMHH Ha YpOBHE CpeAHEro oodumiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuuny, TpedoBaHmid K
pe3ynbTaTaM OcBOeHHs (enepanbHO 00pa3zoBaTelibHOI mporpamMMmbl cpeanero oodmero odpazoBanusa(POIl
COO), npencrabiieHHBIX B DefepaibHOM TOCYyAapCcTBEHHOM oOpasoBarenbHoM cTtanaapre COO, ¢ yduérom
Konnenmun mnpemnogaBanusi yueOHOro mpeamera «XHUMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanyy, pealm3yrOIUX OCHOBHBIE 00pa30BaTEeNIbHBIC MPOTPAMMBbl, U OCHOBHBIX IMOJIOKeHHH «CTpareruu
pasBuTus Bocriutanus B Poccutickoit deneparuu Ha nepuona 10 2025 roma» (Pacnopspkenue IlpaBuTenscTBa
P® ot 29.05. 2015 Ne 996 - p.).
XuMHs Ha ypOBHE YINIyOJEHHOTO M3YYEHHUS 3aHUMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOI'O
obpazoBanust ~ yuyamumxcs 10-11  xmaccoB. M3yuenwme  mpeamera, peaju3yeMoe B YCIOBHSX
muddepeHnmpoBaHHOro, NPOGHIBHOIO O00Yy4YeHUs, TPU3BAHO OOECHEYUTh OO0IIe00pa30BaTEeIbHYI0 |
OOIEKYNbTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO [UIsl aJanTaldd HX K OBICTpO
MEHSIOLMMCSl YCJIOBHMSIM JKU3HM B COLMYME, a TaKXkKe JUIsl MNPOJOJDKEHUS OOyueHuss B OpraHH3alusix
po(heCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMUS SIBIISIETCS OJTHOM U3 PUOPUTETHBIX JAUCIUILINH.
B mporpamme mo XxuMuu Ha3Hau€HUE MpeAMeTa «XUMUS» MOJydaeT MOAPOOHYI0 HHTEPHpPETAlUIo B
COOTBETCTBUHM ¢ oOcHoBomnojararomumu nojoxeHusMu OI'OC COO o B3auMO0OYCIIOBICHHOCTH LIETEH,
CoJiepKaHusl, pe3ysIbTaTOB 00y4YeHHUs U TPeOOBAaHUM K YPOBHIO MOATOTOBKHU BBITYCKHHUKOB. CBHUIETENHLCTBOM
TOMY SIBJISIFOTCSI CJITYIOIINE BBITOIHSAEMBIE IPOTPAMMOM 110 XUMUH (DYHKITHH:
¢ uHPOPMALMOHHO-METOINYECKAs, pean3alrsi KOTOpoil 00ecrieyuBaeT MOJTYYeHUE MPECTABICHHS O
HENsAX, COJACpKaHWH, oOmei crparernd oOydYeHHs, BOCHHTAHUS M Pa3BUTUS OOYYAIOLIMXCS
CpeICTBaMU MpeIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOduIIs;

¢ OpraHu3allMOHHO-TUIAHUpPYIOLIAsi,  KOTopas  INpeAycMaTpuUBaeT  OIpeleieHHe:  IPUHILHUIIOB
CTPYKTYPUPOBAaHUS U IOCIENI0BATEIbHOCTH HM3y4eHMs Y4eOHOro Marepuaia, KOJMYECTBEHHBIX WU
KayeCTBEHHBIX €r0 XapaKTePUCTHUK; MMOIX00B K (OPMUPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJIS
U OLIEHKM 00pa30BaTENIbHBIX JOCTHKEHUN 00Yy4YaroIIMXCsl B paMKax MTOTOBOW aTrTecTaluu B (opme
€IMHOT'0 TOCYJapCTBEHHOT'0 K3aMeHa M0 XUMHUH.
ITporpamma asnst yrimyOnEHHOTO 3YUEHUS] XUMHH:
® YCTAHABIIMBAE€T MHBApHAHTHOE NPEIMETHOE COJIep)KaHue, 00s3aTelnbHOE JJI1 M3Y4YEHHs] B paMKax
OTIENbHBIX Npoduiel, MperycMaTpUBACT paclpelielieHue U CTPYKTYpUPOBAaHHE €ro Io Kiaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUAM/paziesiaM Kypca;

e aéT NpUMEpPHOE paclpe/ielieHne y4eOHOr0 BPEMEHHU, PEKOMEHYEeMOro JUIsl M3Y4YEHUsl OTIENbHBIX
TeM;

® [pe/UlaraeT NMPUMEPHYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUs y4yeOHOro MaTepuasia ¢ Y4E€TOM JIOTMKH
MIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

® aéT METOJMYECKYIO MHTEPIPETALHIO LIeJel U 3a/1a4 U3y4eHUs MpeMeTa Ha yrilyOJIEHHOM YpOBHE C
y4€TOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CpeIHEro oduiero oOpa3zoBaHUs, COAEpP’KATEIbHOMN
XapaKTePUCTUKU IIAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl
cpeaHero oduiero oopazoBaHMs (JMYHOCTHBIX, METANpPEJIMETHBIX, MPEIMETHBIX), a TAKKE C YUETOM
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHBIX IEHCTBUI OOYYarOLIErocst MO OCBOEHUIO COJCpPKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIMSAM B IpOrpaMMe MO XUMHH MIPEAYCMOTPEHA MPEEMCTBEHHOCTh C 00y4YeHUEM
XMMHU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHus. 3a MpenieinaMy YCTaHOBJICHHOW MPOrpaMMON MO XMMHUHU
o0s3aTeNbHONM  (MHBapUAHTHOM) COCTaBISIOIIEH CcoJepXaHUs YdeOHOro mpeamera «XUMHUA» OcCTaéres
BO3MOXXHOCTh BBIOOpA €ro BapHMaTHUBHOM COCTaBIAIONIEH, KOTOpas JOJKHA OMPENENAThCS B COOTBETCTBUH C
HaIpaBJ€HUEM KOHKPETHOTO PO O0ydeHHUs.

B cootBercTBUU ¢ KOHUIENTYanbHbIMU NToNokeHHsIME PI'OC COO 0 Ha3HaYeHUU IPEIMETOB 6a30BOTO U
yrIyOnéHHOro ypoBHEH B cucreMe u(QGEepeHIMpOBaHHOTO OOyYeHUs Ha YPOBHE CpeIHEro ooOIero
o0Opa3oBaHMsl XUMHUS Ha YpPOBHE YIJIyOJIEHHOTO M3y4YEHHS HAIpaBJICH Ha pean3aliio MPEeMCTBEHHOCTU C
MOCHEAYIOIUM 3TaloM TOJyYeHUS XUMHUYECKOro oOOpa3oBaHMsI B paMKax M3Y4YeHHs] CIHElUaIbHbBIX



€CTECTBEHHO-HAYYHbIX U XUMHUYECKHX TUCIHUIUIMH B BY3aX U OpPraHMU3AIUSAX CPEAHET0 MPOQPEeCCHOHATBHOIO
oOpazoBanus. B 93Toil cBsA3u wu3ydeHue mnpeaMera «XUMHUS» OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha
paciidpeHre ¥ YriyOJeHHUE TEOPeTHUECKOM W MPAKTHYECKOH MOATOTOBKM OOYYAIOIIUXCS, BBIOPABIINUX
onpeAenéHHbId npoduiib 00y4eHUs, B TOM YHUCIJIE C MEPCHEKTUBON MOCIEAYIOUIEr0 MOMyUYeHUs XUMHUYECKOTO
o0pa3oBaHMs B OpraHU3anusx npodeccuoHanbHoro oopazosanus. Hapsiay ¢ atum, B cBete TpeboBanuit ®I'OC
COO x raHupyeMbIM pe3yibTaTaM OCBOCHHUS (hefepanbHON 00pa30BaTeIbHOM MIPOrPaMMBI CPETHETO OOIIIETOo
o0pa3oBaHMsl HM3y4eHHE IpeaMera «XHMHS» OPHUEHTUPOBAHO TaKXKe Ha peIIeHHe 3a7ad BOCIUTAHUA U
COLIMAJILHOTO Pa3BUTHS oOydaromuxcs, Ha GOpMHUPOBAHUE Yy HUX OOIIEMHTEUIEKTYaIbHBIX YMEHUN, YMEHHM
paloHaIn3auy y4eOHoro Tpyaa 1 0000IIEHHBIX CLIOCOO0B NESATEIBHOCTH, UMEIOIINX MEXIUCIUILIMHAPHBIH,
HAJMPEIMETHBIN XapaKTep.

CocraBisioliuMu mpeaMeTa «XHUMHUsS» Ha YpPOBHE YIIyOJIEHHOTO W3YYEHUS SIBISAIOTCS YriyOnEHHBIC
Kypcbl — «Opranudeckas xumusi» u «OOmas U Heopranuyeckas xuMmusi». llpu omnpeneneHun MoAXO0J0B K
0TOOpY U CTPYKTYPHOH OpraHM3alliy COAEP)KaHUS 3TUX KYpPCOB B MPOrpaMMe MO XMMHUU 32 OCHOBY NPHUHSTHI
nosioxkenus @I'OC COO o paznuuusx 6a30BOT0 U YIIIYOJIEHHOTO YPOBHEH U3YUCHUS TIpEeaMETa.

OcHoBy conepxanusi KypcoB «Oprannueckas Xumusi» 1 «O011as 1 HeopraHu4decKass XUMH) COCTaBIIsET
COBOKYITHOCTb MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3YYEHHUS MpeAMeTa. JTa
CUCTEMa 3HAaHUU TOJIy4aeT OMNPENEIEHHOE TEOPETUUECKOE JIOMOJHEHHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OONbIMiA 00BEM (PaKTONOTHYECKOro Marepuana. Tak, Ha YriayOJIEHHOM YypOBHE H3y4YCHUS
npenMera odecredeHa BO3MOKHOCTh 3HAUUTEIbHOIO YBEIUYEHUS 00bEMA 3HAHUI 0 XUMUYECKUX dJIEMEHTaX U
CBOMCTBAaX WX COEJUWHEHUII HA OCHOBE PACIIUPEHUS U YIIyOJeHHs] MPEICTaBICHUNW O CTPOSHUU BEIIECTBA,
XUMHUYECKOH CBSA3U U 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKLUN, pACCMATPUBAEMBIX C TOUYKHU 3PEHUS XUMUYECKON
KMHETUKU U TepMoJMHaMUKU. V3yuenue nepuoaudeckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMHUYECKUX
2JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IPEACTABICHUSAX O CTPOECHUHU aroMma.
XuMuyeckasi CBs3b OOBICHSETCS C TOYKH 3PEHHS SHEPreTHYEeCKHMX HW3MEHEHUW mnpu e€ oOpa3oBaHUM H
paspyleHNH, a TaK)Ke C TOYKU 3PEHUS] MEXaHU3MOB e€ oOpa3zoBaHMs. V3yueHne TUIIOB peakMi JOMONHAEeTC s
(dbopMHpOBaHKEM NPEACTaBIECHUI 00 IEKTPOXMMUYECKHUX MPOLIECCaxX M MEKTPOJIM3E pacljiaBOB U pacTBOPOB
BelIeCTB. B Kypce oOpraHM4eckoil XWMHUM TIPH PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH COEAMHEHUMN
yaensiercss 0oco0oe BHHMaHME BOINpOcaM 00 JIIEKTPOHHBIX 3(PQeKTax, O B3aUMHOM BJIMSHHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEeaKlUu.

Ocoboe 3HaueHue MMEET TO, YTO Ha COJEp’KaHHE KYpCOB XMMMHU YIIIYOJEHHOIO YPOBHS HM3Y4EHUS IS
KJIACCOB ONpENEeNEHHOT0 Npoduiist (IJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOIMOJIHEHUH K oOuiei
CUCTEME MPEIMETHBIX 3HAHWUN) OKa3bIBAIOT BIMSHHME CMEKHbIE IpeaMeThl. Tak, Hampumep, B COAEpKaHUU
npeamera Juisd KJIacCoB XMMUKO-(U3UUECKOro mpoduiis 00JbIIoe 3HaYeHUE OYAYT UMETh 3JIEMEHThI yu4eOHOTOo
MaTepuana mo obmieit xumun. [lpu u3yuyeHun npeaMera B JaHHOM cliydae akIeHT OyAeT clelaH Ha OOIIHOCTh
METOJIOB TO3HaHMs, OOIIHOCTh 3aKOHOB M TEOpUH B XUMHUU U B (U3HMKE: aTOMHO-MOJIEKYJSpHas Teopus
(MonexynsipHasi Teopus B (U3MKE), 3aKOHBl COXPAHEHMsS MAacChl M DSHEPTUH, 3aKOHBl TEPMOJMHAMUKH,
ANEKTPOJIN3A, IPEICTABIECHHS O CTPOCHUH BELIECTB U IPYTOE.

B To xe BpeMs B cojiepikaHUM INpeaMeTa JUIsl KJIaCCOB XUMHMKO-OMOJIOTMYECKOTO MpOQuiIs OONbIINii
yIeTbHBIA Bec OyleT UMEeTh opraHudeckas Xxumus. B aTom ciaydae mpenocTaBiiseTcss BO3MOKHOCTD JUIsl OoJiee
OOCTOSITETLHOTO PACCMOTPEHUS] XMMHUYECKOM OpraHu3aliy KJIETKH Kak OMOJIOTHMYECKOM CHCTEMBI, B COCTaB
KOTOPOU BXOJSAT, K IPUMEPY, TaKhe CTPYKTYPHBIE KOMIIOHEHTHI, KaK JTUMH/IbI, OCIKH, YIIIeBObl, HYKICHUHOBBIC
KHCIOTBI W apyrue. llpu sTOoM 3HaHMS O cOCTaBE€ M CBOMCTBaxX IPEACTAaBUTENEH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIYXKAaT OCHOBOM [JIsi M3YyYEHHs CYIIHOCTH IPOIEcCCOB (POTOCHHTE3a, IbIXaHUS,
MUILEBAPEHUS.

B nnane ¢popmMupoBaHus OCHOB HAyYHOT'O MUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB MO3HAHUS
U ONbITa MPAKTHYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHWM H3ydeHUE TpeaMeTa «XUMHUs» Ha YrIyOIEHHOM
YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C YUYEOHBIMH MpPEeIMETaMH, BXOAAIIUMH B COCTaB MpPEIMETHBIX
obnacteii «EcrecTBeHHO-Hay4HBIC TpeaMeThl», «Martematnka W uHoOpMaTHKa» ©u «Pycckuwil s3bIK U
nuTepaTypay.



[Ipn wu3ydyeHun y4yeOHOro mnpeamera «XHUMHSA» Ha YIIyOJIEHHOM YpOBHE Takke, Kak Ha YpOBHE
OCHOBHOTO M cpefHero oOuiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aJaueil MEepBOCTENIEHHOW 3HAYMMOCTHU
sBIseTCs (POPMUPOBAHHE OCHOB HAYKHM XMMHH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOMN
NEeSITeIbHOCTH YeJOBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylIbTypbl. Pemienue »Tol 3amaun Ha
yray0aEHHOM YpOBHE U3YUYEHHS MPEAMETa MPeoaracT pealn3aluio TaKuX Helen, Kak:

dbopMHpOBaHHE TPEACTABICHUN: O MaTepUAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE XMMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ Bemyllen
poaHM B 00ECIEYEHNN YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEUICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTUYECKON U NMUIIEBONW 0€30IaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JAaHUHU HOBBIX MaTEpHaJIOB,
HOBBIX MCTOYHMKOB DJHEpPrud, B OOECHEYEHMHM palMOHAIBHOIO IPHUPOJOIOJIB30BaHMs, B
(GOpMHpPOBAaHMN MHUPOBO33pDEHUsT U OOLIeH KylbTypbl YENIOBEKa, a TaKXkKe OSKOJIOTHYECKH
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpPEIe;

OCBOCHHE CHCTEMbl 3HAHHM, JIeXKalUX B OCHOBE XMMUYECKOH COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBl Mupa: (yHIaMEHTAJIbHbIX [OHATHI, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX
MIPE/ICTABICHU O CTPOEHUHU BEILECTBA HA Pa3HBIX YPOBHSAX — ATOMHOM, HMOHHO-MOJEKYJSPHOM,
HAQ/IMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX W KHHETHYECKMX 3aKOHOMEPHOCTSAX MpPOTEKaHMs
XMMUYECKHUX peaKkluil, 0 XUMMUYECKOM PaBHOBECHHU, PACTBOPAX M JUCIIEPCHBIX CHUCTeMax, 00 oOImMX
Hay4YHBIX IPUHLIUIIAX XUMUYECKOIO IPOU3BO/ICTBA;

¢dopmupoBaHHe Yy OOYy4YarOIIMXCSl OCO3HAHHOIO IOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHUU JUIS OOBSICHEHUS KIIOYEBBIX HACH M TMPOOJIeM COBPEMEHHOW XHMHUH, IS
OOBSICHEHUS! U IIPOTHO3MPOBAHUS SIBJICHUH, UMEIOIHUX €CTECTBEHHO-HAYYHYIO NPUPOJY; IPaMOTHOTO
pemieHust MpoOseM, CBA3aHHBIX C XMMHEH, IPOTHO3MPOBAHMWSA, AHAIU3a W OLIGHKM C IO3UIHI
9KOJIOTMUYECKOI O€30MacCHOCTH MOCIEICTBUN OBITOBON U MPOU3BOJICTBEHHON J1€ATEIbHOCTH YEJIOBEKA,
CBSI3aHHOM C XMMUYECKHM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U NIEpepabOTKOI BEIIECTB;

yriyOJIeHHE TPEACTaBICHUH O HAyYHBIX METOJaX IIO3HAHHS, HEOOXOIUMBIX ISl MPUOOpETEeHUs
YMEHHUI OpUEHTHPOBATHCS B MUPE BEUIECTB U OOBACHEHUS! XUMUUECKUX SIBJICHUH, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUUECKOH I€ATEIbHOCTH U MIOBCEHEBHON KU3HU.

B mnane peanm3anuu mepBOOUYEpENHBIX BOCHUTATENIBHBIX U PAa3BUBAIOMIMX (DYHKIUN IETOCTHOW CHUCTEMBI
cpenHero oOmiero oOpa3oBaHHWS TPH HM3YUYEHUM TMpeaMeTa «XUMHsS» Ha YIIYOJIEHHOM YPOBHE OCOOYIO
aKTyaJIbHOCTh MMPUOOPETAIOT TaKWE TSN U 3a1a49H, KaK:

BOCIIUTAaHHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBJICHUH MPUPOJIBI, YBAXKEHUS K MPOIIECCY TBOPUECTBA
B 00J1aCTH TEOPETUUECKHUX U MPHUKJIAJHBIX UCCIEOBAaHUN B XUMHH, (POPMUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIIMH K OOYICHHIO U TIO3HAHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIIO W CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS 00II€YeTIOBEYECKHX [IEHHOCTEH;

Pa3sBUTHC IIO3HABATCIIbHBIX HHTEPECCOB, HMHTCJUICKTYaAJIbHBIX n TBOPUECKHUX crocoOHOCTER
oOyuatomuxcs, (GopMmupoBaHHME Yy HHUX CO3HATEIILHOTO OTHOIICHHS K CaMOOOpPa30BaHUIO W
HETIPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCHEMHOW MpodhecCHOHATBHON W OOIIEeCTBEHHOM
NeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3/I0pPOBBIO M MIOTPEOHOCTH B 3I0POBOM 00pase
KU3HU;

(dhopMUpOBaHHE yYMEHHH W HAaBBIKOB Pa3yMHOTO MPHUPOJIONOJIb30BAHUS, PA3BUTHE IKOJIOTHUYECKOM
KYJIbTYpPBI, MPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOH IeATEIHHOCTH.

OOmiee yuCIO YacoB, MPEIyCMOTPEHHBIX U M3YYEHHUS XMMUU Ha YIIIyOJIEHHOM YPOBHE CPEIHEro OOIIero
oOpazoBanus, coctaisieT 204 gaco: B 10 kimacce — 102 vaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3
gaca B HEJCIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHN4YeCKOl XUMHU.

[Ipenmer ¥ 3Ha4YeHHWE OPraHUYECKOM XHMHH, TMPEJICTaBICHHE O MHOTOOOpa3uHd OpraHHYECKUX
COCIMHECHUM.

DJEeKTPOHHOE CTPOEHHE aTroMa YIiepoia: OCHOBHOE U BO3OYXIEHHOE cocTosiHUS. BaneHTHble
BO3MOXXHOCTH aToMa yriepoia. XHMHUYECKas CBs3b B OPraHUYECKUX COCAMHEHUSX. THMbl THOpUAH3AINU
aTOMHBIX opOuTaneil yriepoga. MexaHU3Mbl 00pa3oBaHUs KOBAJICHTHON CBsi3M (OOMEHHBIM W JIOHOPHO-
aKIEeNTOpHBIN). TUIBI TepeKpbIBaHUS aTOMHBIX OpOuTaneil, 6- u m-cBsa3u. OpuHapHas, IBOMHAs U TpoWHAas
cBs3b. CriocoObl pa3pbiBa CBA3EH B MOJIEKY/Iax OpraHuYeckux BemlecTB. [loHATne o cBOOOIHOM paaukare,
HyKJIeouiIe U AIeKTpodue.

Teopus crtpoeHust opraHuyeckux coenuHennit A.M. ByriepoBa M COBpeMEHHBIE MPEACTABICHUS O
CTPYKType MOJIEKYJ. 3HaUeHHE TEOPUU CTPOCHUS OPraHUYEeCKUX COeAMHEHNUN. MOJIeKylIIpHbIE U CTPYKTYpHbIE
dbopmynbl. CTpyKTypHBbIe (OPMYIBI PAa3TUYHBIX BHJAOB: pa3BEPHYTas, COKpallEHHas, ckejeTHas. M3omepus.
Bunel m3omepuu: CTpyKTypHas, NMPOCTPAHCTBEHHAs. DJNEKTPOHHBIE 3((HEKThl B MOJEKyJaX OpPraHUYeCKUX
COeMHEHUH (MHIYKTHBHBIN U ME30MEPHBII () (HEKThI).

[IpencraBnenne o KiIacCUpUKAIMA OPraHUYECKUX BemecTB. lloHsATHE O (YHKIMOHATBHOW TpyIIie.
I'omonorus. ['omonoruueckue psaasl. CucreMaTudeckas HOMEHKIaTypa opranuueckux coenunenuii (IUPAC) u
TPUBHAJIbHBIC HA3BaHUS OTJIEJbHBIX MPEICTaBUTENCH.

OcobeHHOCTH U KIaccu(UKanus OpraHuyecKux peakiuii. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI
B OPraHUYECKON XHUMUU.

OKclepUMEeHTaIbHbIE METOJbl MU3YyYeHHsI BEUIECTB M WX IpEBpallleHHil: O3HaKOMJIEHHE C oOpas3lamu
OpPraHMYECKUX BELIECTB U MATEpHAIaMU HA UX OCHOBE, OIBITHI 10 MPEBPAILEHUIO0 OPTaHUYECKUX BEIIECTB IPU
HarpeBaHuu (MJIaBjieHHe, OOyIIMBaHHWE WU TOPEHHE), KOHCTPYMPOBAHME MOJIEJEH MOJIEKYJ OpPraHu4ecKuX
BELIECTB.

Yriaesoaopoaslt.

Anxansl. ['oMonoruyeckuii psj ajakaHoB, oOmiast GopMyna, HOMEHKIATYpa U U30MepHsl. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-TMOpPHIM3AIMA aTOMHBIX OpOHMTaNel yriaepoaa, G-CBA3b.
@u3nYecKue CBOMCTBA AIKAHOB.

XUMUYECKHE CBOMCTBA aJIKAHOB: PEaKIMU 3aMEIeHUs, U30MEpHU3aliH, JAeTHAPUPOBAHNUS, TUKIU3alUH,
MIUPOJIN3a, KpeKUHra, ropeHus. lIpeacraBienne o MexaHu3Me peakliMi pauKaJbHOTO 3aMEILEHUS.

Haxoxnenue B npupoae. CriocoObl MoSydeHNs U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mmas ¢opmyna, HOMEHKIATypa U n3oMepus. OCOOEHHOCTH CTPOCHUS M XUMHUYECKHUX
CBOMCTB ManbIX (IIMKJIOMPOIAH, IUKIO0yTaH) M OOBIYHBIX (LMKJIOMEHTaH, LUKJIOTeKCaH) IMKIOATKaHOB.
CrniocoObl osTy4yeHHst ¥ IPUMEHEHUE IIUKII0ATIKAHOB.

Anxensl. ['omonoruueckuil psi  ankeHoB, oOmas (opMmyna, HOMEHKJIAaTypa. OJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKeHOB, SP>-THOPHAM3AIMS aTOMHBIX OpOHMTalel yriaepona, o- U -
cBs3u. CTpyKTypHas U TeoMeTpudeckas (Iuc-TpaHc-) uzomepus. Ou3ndeckre CBOMCTBA aATKEHOB. X UMHYECKUE
CBOMCTBA: PEAKUUU NPUCOECIUHEHUS, 3aMELIEHUS B O-MI0JIO)KEHWE NPU JABOWHOM CBSI3M, NMOJIMMEPU3ALUU U
okucnenus. IlpaBuno MapkoBHukoBa. KauecTBeHHBIE peakluu Ha ABOHHYIO CBs3b. CIOCOOBI MONyYeHHS U
MIPUMEHEHHE aJKEHOB.

Ankaguensl. Krmaccubukanus —ankaJueHOB (CONMPSIKEHHBIC, W30JUPOBAHHBIC, KVMYIUPOBAHHBLE).
OCOOEHHOCTH DIIGKTPOHHOTO CTPOCHHS M XUMHYECKHX CBOWCTB CONPSOKEHHBIX JaueHOB, 1,2- u 1,4-
npucoenuHenue. [lonumepuzanus conpsHKEHHBIX AueHOB. CriocoObl MOTyYeHHs ¥ TPUMEHEHUE alTKaJueHOB.

Anxusbl. ["'oMoorHuueckuil psi aNKuHOB, 001mas Gopmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKHMHOB, SP-TUOpHUIM3allvsg aTOMHBIX OpOuTaliel yriepoja.
@usnueckue CBOWCTBA QJIKMHOB. XMMHYECKHME CBOWCTBA: pEaKUUM IPUCOCAVHECHUS, IUMEPU3ALUU U



TpUMepu3aluM, OKucieHus. KucioTHble cBOWCTBa aJKHHOB, HMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KavecTBeHHBIE peakIiu Ha TPOHWHYIO CBA3b. CIIOCOOBI MONyUYEHHs U TPUMEHEHNE aJIKUHOB.

ApomaTtuyeckue yrieBomoponsl (apeHsl). ['omonormueckuii psa  apeHoB, obOmas  (Gopmyna,
HOMEHKJIATypa U M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3oisa. dusznueckue
CBOMCTBa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Ja M €ro TOMOJIOTOB: peaklIMHM 3aMelleHHs] B OEH30JbHOM
KOJNIbLIE W YIJIEBOJOPOJHOM pajJMKajle, pEaKUud MNPUCOCTUHEHUsS, OKHUCIEHHE TOMOJOroB OeH3oa.
[IpencraBnenne 00 OPUEHTUPYIOIIEM JIEHCTBHM 3aMECTUTENICH B OEH30JIbHOM KOJIbLIE HA TPUMEpE aTKHIbHBIX
paauKaioB, KapOOKCUILHOM, THAPOKCUIBHON, aMHHO- W HUTPOTPYMIbI, aTOMOB ramoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepusamus crupona. CrocoObl MOAy4YeHUS U NPUMEHEHHE
apOMaTUYECKUX YIJIEBOJOPOJIOB.

[Mpuponnsiii ra3. IlonytHeie Hedranbie Ta3pl. Hedth m e€ mpoucxoxnaenue. KameHHBId yroiab u
MpOoAyKThl ero mepepabotku. CrocoObl mepepaboTKu  HedTHU: TMEpPEeroHkKa, KPEeKHHT (TEPMHUYECKHUU,
KaTaJuTHUecKui), pudopmuHr, nuponu3. IIpoaykTsl mnepepaboTku HedTH, UX OPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBSA3b MEXKIY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJNEKTPOHHOE CTPOEHHE TaJOreHIPOM3BOIHBIX YIJIEBOAOPOAOB. Peaknuu 3amelieHHsl TajioreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIITY, IUAHOTPYIIY, aMUHOTpynny. JeficTBue Ha raJoreHIporu3BOJHbBIE BOJHOTO U
CIIUPTOBOrO pacTBOpa IMIENIOYM. B3auMOJelCTBHE IUTajJOr€HAIIKAHOB C MAarHUeM W UUHKOM. [loHaTtHe o
METAJIJIOOPraHUYECKUX COEAMHEHUX. Mcnoap30BaHue rajJoreHnponu3BOHbIX YIJIEBOJOPOIOB B OBITY, TEXHUKE
Y TIPU CUHTE3€ OPTraHUYECKUX BEIECTB.

OKcIepUMEHTAIbHbIE METO/Ibl U3YUYEeHHUs BELIECTB U UX INpeBpallleHuil: u3yyeHue (pUu3n4ecKux CBOWUCTB
YIJIEBOJOPOAOB  (pacTBOPUMOCTb),  KAuYE€CTBEHHBIX  pEaKUMi  YIJIEBOAOPOJOB  Pa3MUHBIX  KJIACCOB
(obecuBeurnBaHre OPOMHOM MJIM MOAHOM BOJIbI, paCTBOpA MEpPMaHIaHaTa Kajlus, B3aUMOJECHCTBHUE allETHUIIEHA C
aMMMa4YHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyXeHHME yriepoja W BOJAOpoJa B
OpPraHMYECKUX BEILECTBAX, MOJIyYEHHE ITHJIEHA M HM3Y4YEHHE €ro CBOMICTB, O3HAKOMIJICHHE C KOJUIEKLIMSIMH
«HedTb» 1 «YT0aB», C 00pa3naMu miacTMacce, KaydykoB U pe3uHbI, MOJIEIMPOBAHUE MOJIEKYJ YIIIEBOJIOPOIOB
U TaJIOTEHIIPOU3BOHBIX YTIIEBOJIOPOIOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHusl.

[IpenenvHble OgHOATOMHBIE CnUpThl. CTpoeHHMEe MOJIeKyNl (Ha NpuMepe MeTaHoja U 3TaHOJA).
I'omosnoruueckuit psa, obmas Gopmyiia, U3oMepus, HOMEHKJIATypa U kiaaccupukanus. Puzndeckrue cBONUCTBA
MpeleabHbIX OJHOATOMHBIX CHUPTOB. BomOpoaHbIE CBA3M MEXIYy MOJEKyJaMHd CHUPTOB. XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHMs], JeruapaTalli, OKHCIEHUS, B3aUMOJIECHCTBHE C OpPraHUYECKUMU H
HEOpraHMYECKUMHU KHciaoTaMu. KadecTBeHHas peakuus Ha OJHOATOMHbIE cnupThl. /[leiicTBue 3TaHONAa M
METaHOJIa Ha OpraHu3M desoBeka. CrocoObl MOMyYeHHs U MPUMEHEHUE OJHOATOMHBIX CIIMPTOB.

[IpocTeie a¢upsl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NUYECKUX U XUMUYECKUX CBOMCTB.

MHoOroaTtoMHble CIIUPTHI — STUIICHTIIUKONb U TulepuH. Ousnueckne U XMMUYECKHUE CBOMCTBA: peaklun
3aMELIEHMS, B3aUMOACUCTBUE C OPraHUYECKUMHU U HEOPraHMYECKMMM KHCJIOTaMH, Ka4eCTBEHHAs peakllus Ha
MHOTr0aTOMHBIe cUpThl. [IpencraBnenne o MexaHU3Me peakiuil HykiaeopuIbHOro 3amenieHus. JlelicTBue Ha
opranusm uesnoBeka. CriocoObl MOTy4YeHHs] U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJIEKYJbl, B3aUMHOE BIUSHUE THIPOKCOTPYNIbl U OeH30JbHOTO siapa. dusnueckue
cBoiicTBa (eHonma. OCOOEHHOCTH XHWMHYECKHX CBOMCTB (eHona. KauecTBeHHble peakluu Ha (EHOIL.
Tokcuunocts enona. CriocoObl nosyueHus U npuMeHenue gpenona. GexnonpopmanbaeruiHas cMoa.

KapOonusbHble coelMHEHNS — allbJETUIbl U KETOHBI. DIEKTPOHHOE CTPOCHHE KapOOHUIbHON T'PYMIIBL
['oMonoruueckue psanapl aabAETHAOB U KETOHOB, o0mas (opmyna, uzomepus U HoMeHkiarypa. dusnueckue
CBOMCTBA QJIbJIETUJIOB U KETOHOB. XMMHMUYECKNE CBOMCTBA AJBIECTUIOB U KETOHOB: PEAKLUU MPUCOCIUHEHMSL.
OxucrieHue aipJerua0B, KayeCTBEHHBbIE peakiuu Ha anpaeruabl. CrocoObl MOMydeHHs M HpPUMEHEHHE
aJIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TpeeibHbIe KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX
KkucioT. M3omepust 1 HoMeHkIaTypa. @U3n4ecKue CBOMCTBA OTHOOCHOBHBIX IPEAeTbHBIX KAPOOHOBBIX KHUCIIOT.
Bonopoausie cBSI3M MEXIy MOJEKyIaMu KapOOHOBBIX KHCIOT. XHMHUYECKHUE CBOMCTBA: KUCIOTHBIC CBOWCTBA,



peakuusi ATepuUKAlMM, PEaKIUd C YYacTHEM YIrieBOJOpOoAHOro paaukana. OCOOEHHOCTH CBOWCTB
MYypaBbHHON KHUCIOTHI. [IOHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢pupax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTHM CBOMCTB HENpPEICNbHBIX M ApPOMATHYECKUX KapOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCJIOT, THAPOKCUKApOOHOBBIX KHCHOT. IIpeicraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBasi, IMaJbMUTHHOBAS, OJICMHOBAS, JUHONE8As, JAUHONeH08ass KUCIAOThl. CHocoObl MOMY4YeHHS H
pUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psa, odbuas Gopmyina, n3oMepusi 1 HoOMEeHKIaTypa. Ousnueckue u
XUMHUYECKHE CBOMCTBA: THIPOJIN3 B KUCIOW U IEIOYHOU cpefe.

Kupsl. Ctpoenue, puzndeckie 1 XUMUYECKHE CBOWCTBA KUPOB: THIPOIU3 B KUCIOHN U LIEIOYHOHN Cpefe.
OcoOeHHOCTH CBOUCTB KUPOB, COJIEPKAIINX OCTATKU HETPEAETbHBIX )KUPHBIX KUCIOT. JKUpBI B Ipupo/e.

MBpu1a4 KaKk coiii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE CHCTBHE.

OOmiass xapakrepucTuka yrieBoaoB. Kiaccudukanus yrieBooB (MOHO-, AHU- M TMOJHCAXaPUIIBI).
Mounocaxapupl: TOKO03a, (GpyKTo3a, ramakro3a, pubos3a, ne3okcupubosza. Dunmyeckue CBONCTBA H
HaxoXxaeHue B npupoje. PorocuHTe3. XUMMUUYECKHE CBOMCTBA IJIFOKO3bI: PEAKLUU C Y4aCTUEM CIIUPTOBBIX U
aJIbJIETUJIHOM TPy, CHUPTOBOE M MOJIOYHOKHCIIOE OpokeHue. [IpuMmeHeHue TIIoKO3bl, €€ 3HaueHue B
AKU3ZHENEATEeIIbHOCTH Opranu3Ma. Jlucaxapuasl: caxapo3a, MajlbTO3a U JIakTo3a. BoccraHaBiuBaromue u
HEBOCCTaHAaBIIMBAIOLIUE Aucaxapuibl. ['maponus nucaxapuaoB. Haxoxnenwe B mpupoie U IPUMEHEHUE.
[Tonucaxapuapl: Kpaxmai, INIMKOTeH U I1eiunono3a. CTpoeHue MakpoMOJIEKYNl Kpaxmalla, [JIMKOTe€Ha MU
nesurono3el. GHU3nYecKrue CBOMCTBA KpaxMasla M LEJUTIOJIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaja: THAPOIIM3,
KaueCTBEHHas pPeakIusi ¢ HOJAOM. XUMHYECKHE CBOWCTBA IEJUIIOJIO3bl: THAPOIN3, MOoJyueHue 3(GUpoB
1estono3sl. [ToHsTre 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKcliepUMEHTAJIbHbIE METOJbl M3YYEHHUs BEIIECTB U HX MPEBPALIEHUI: PacTBOPUMOCTh Pa3IUYHbIX
CHMPTOB B BOJE, B3aMMOJEHCTBUE HTaHOJA C HATPUEM, OKHCIIEHHWE ATHJIOBOIO CHHMpTa B albJEruj] Ha
packal€HHOH MeTHOW TPOBOJOKE, OKHUCJIEHHWE STWIOBOTO CHUpPTa JUXPOMATOM Kanusg (BO3MOXKHO
UCIIONIb30BaHNWE  BHUJICOMATEPHANIOB), KAUeCTBEHHbIE peEaklUd Ha  ajpAeruabl (C  TUIPOKCHUIOM
mnammuHcepedpa(l) u ruapoxcunom meau(ll)), peakumst raunepuna ¢ ruapokcugom menu(ll), xumuyeckue
CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTBI, B3aUMOJICHCTBHE pacTBOpa IOK03bl ¢ ruapokcuaoM wmeau(ll),
B3alMOJICIICTBHE Kpaxmaja C MOJIOM, pElICHHE 3KCIEPUMEHTANbHBIX 3a7ad 1o TeMaM «CrupTsl U (EHOJIbI,
«Kap6oHoBbie kHUCIOTHI. CI0XKHBIE YDUPHD).

A3oTcoaepikamne OpraHn4ecKue CoOeANHEeHUsI.

AMUHBI — OpraHu4eckue Mpou3BOAHbIE ammuaka. Kiaccudukamus amuHOB: anudatudyeckue u
apoMaTHyYeCcKHe; MEpBUYHbIE, BTOPUYHbIE U TpeTuuHble. CTpoeHHEe MOJeKys, obmas (opmyna, u3oMepus,
HOMEHKJIaTypa U (U3NUecKrue CBOMCTBA. XMMUYECKOE CBOMCTBA au(paTUYECKX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKUJIMPOBAHKE, B3aUMOJEHCTBHE MEPBUYHBIX AMUHOB € a30TUCTON KUCT0TON. COIM aJIKWIaMMOHHSL.

AHWINH — TpPEACTaBUTEIb AMUHOB apoMarudeckoro psga. CTpoeHwe aHwinHA. B3anmHOe BiMsHUE
IpyII aTOMOB B MOJIeKyJie aHWIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuy Ha
anmH. CrocoObl MONy4YeHHWs] W TpUMEHeHHe anudaTU4ecKux amuHOB. [lodydeHuwe aHWIMHA U3
HUTpOOEH301a.

Amunokucinotel. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN 0-aMHUHOKHMCIIOT: TJIMIIMH,
anaHuH. Ou3nyeckue CBOWCTBA AMUHOKHUCIOT. XHUMHUYECKHME CBOMCTBA aMHUHOKHCIOT KakK aM(OTepHBIX
OpPraHUYECKUX COEIMHEHMH, peakuusi MOJIMKOHAEHCAIMM, OoOpa3oBaHHE MENTHIHOW CBsA3U. buonormueckoe
3HAUEHUE AaMUHOKUCIOT. CUHTE3 ¥ TUAPOJIN3 MENTUIOB.

benku xak mnpuponnbie nonumepbl. [lepBuuHas, BTOpUYHAas M TpETUYHAs CTPYKTypa OEIKOB.
XuMuYeckue cBOMCTBa OENKOB: THAPOIIN3, ACHATYypallis, KaYeCTBEHHbIE PEaKIIMU Ha OEIIKU.

DKcIepUMEHTaIbHBIE METOABI M3YyYCHHs BEIIECTB M MX IpEBpAllleHHil: pacTBOpeHHE OENKOB B BOJIE,
JeHaTypanus OeIKOB MPH HATPEBAHWH, I[BETHBIC PEAKIIMH Ha OCIKH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMaM «A30TCoeprKallue OpraHnYeCKUe COeANHEHU» U «Pacrno3HaBaHne OpraHnYECKUX COETMHEHUIN.

BricokoMosIeKyJISIPHBIE COEIMHEHU.



OCHOBHBIE TIOHATUS XHMHH BBICOKOMOJIEKYJSIPDHBIX COCIMHEHUN: MOHOMED, MOJIUMEP, CTPYKTYpHOE
3B€HO, CTENEHb MOJIMMEPU3ALMU, CPEIHsAs MOJIEKyJIspHass Macca. (OCHOBHBIE METOJABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3aLUs U MOJIMKOHICHCALHS.

ITomumepHsble MaTtepuainsl. [Tnactmaccsl (MOJIMATUIICH, TOJIUIIPONMIIEH, TOJIMBUHWIXIIOPU, TOJUCTUPOI,
MOJUMETUIMETAaKpPUIIAT, HOJIMKAapOOHAThI, MOJMATUIICHTEepedTanaT). Y TUIM3aus U nepepadboTKa IIIacTHKA.

DOnacToMephl: HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydykd (OyTaJaMeHOBBIH, XJIOPOIPEHOBBIMH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BosiokHa: HaTypanbHble (XJIONOK, LIEPCTh, IIENK), MCKYCCTBEHHBIE (BHCKO3a, allETATHOE BOJIOKHO),
CUHTETHYECKHE (KAIPOH | JIABCaH).

[Tomumepsl  crienmuanbHOrO  Ha3HayeHHS  (Te(JIOH, KEBIap, AJIEKTPONPOBOIAIIME  IOJUMEPHI,
OuropasaraeMbie IOJTUMEPHI).

OKcllepUMEHTalIbHbIE METOJbl M3YyYCHMsI BELIECTB M UX IIPEBpAIlEHHI: O3HaKOMJIEHHE C oOpa3lamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAY4YyKOB, PEIICHNE dKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Pacro3HaBaHue 11acTMacc ¥ BOJIOKOH.

Pacuérnsie 3anaun.

HaxoxxaeHue MosiekynspHOH (opMyibl OpraHMYECKOI'0 COEIMHEHHs [0 MAacCOBBIM JIOJIIM 3JIEMEHTOB,
BXOJSIIIUX B €ro COCTaB, HAaXOXJEHHE MOJEKYJIAPHOH (OpMysIbl OPraHMYECKOro COEIMHEHHUS I10 Macce
(00BEMyY) TPOOYKTOB CropaHds, IO KOJHYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PpEAKIUH /WA
MCXOJIHBIX BEIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OPMYJIBI OPraHMYECKOrO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKMX CBOWCTB WJIM CHOCOOOB TOJYYEHHUS, OIpEesIeHHE JOJU BBIXOJA MPOJIYKTa pEaKLUUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MexXnpeaMeTHbIX CBsI3el IPU U3yYEHUH OpraHuueckoil xuMuu B 10 kiacce ocyniecTBiasercs
yepe3 UCIHOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX MOHATHH, TaK U MOHATUH, HPUHATBHIX B OTJEIBHBIX
IIpeIMeTax eCTECTBEHHO-HAYYHOTO LIUKJIA.

OOmre ecTecTBEHHO-HAY4HbIE MOHATHS: SBIEHHE, HAy4YHbIH (akT, TUIOTE3a, TEOpUs, 3aKOH, aHAIM3,
CUHTE3, Kiaccudukanusi, HabJtoIeHue, U3MEPEHNE, SKCIIEPUMEHT, MOJIEb, MOJIEIINPOBAHHUE.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUI YpPOBEHbB, BEILIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHME BelIeCcTBA, (U3MYECKHE BEIWYHMHBI, €JUHMIBI HU3MEpPEHHs, CKOPOCTb,
JHEPrus, Macca.

buonorus: knetka, opranusM, skocucteMa, ouocdepa, MeTaboIU3M, HACIIEICTBEHHOCTh, aBTOTPOQHBIN 1
reTepoTpoHBIA TUTT THUTaHUS, OpokeHHe, (OTOCUHTE3, JIbIXaHHE, OCJIKH, YTJIEBOJbI, KUPHI, HYKICHHOBBIC
KHUCJIOTHI, (JEPMEHTHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIMBO.

TexHonorus: NHUIleBble MPOAYKThI, OCHOBBI PAIllMOHAIBHOTO MUTAHUS, MOIOIINE CPEICTBA, MAaTEPHUAIIBI U3
HCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sifep. Xumuueckuil snemeHT. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aTOMOB, KBaHTOBBIC YHCJIA. DHEPreTUYecKHe YpPOBHU W MOAYPOBHH. ATOMHbIe opbutanu. Knaccuduxanms
XAMHYECKUX DIIEMEHTOB (S-, P-, d-, f-amementsr). PacmpererneHue 3JEKTPOHOB IO aTOMHBIM OpPOUTAIISIM.
ONeKTpOHHblE KOHQUIypallMd aTOMOB 3JEMEHTOB IE€pPBOrO—4ETBEPTOrO IMEPUOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUH, JIEKTPOHHBIE KOH(UTYpAITUU HOHOB. DJIEKTPOOTPHUIIATEIBHOCTb.

Ilepuognueckuii 3akoH u Ileproguueckast cuctema xumudeckux snemeHtoB J[.M. Menneneesa. CBs3b
MEepUOINYECKOTr0 3akoHa M Ileproanyeckoil CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TeopHei
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMU IIPOCTHIX
U CJIO’KHBIX BEILLIECTB 110 TPYyIIaM U epruoaaM. 3HaueHue nepuoandeckoro 3akona /I.M1. Menaeneesa.



XuMHueckas CBsI3b. Buabl XMMHUYECKON CBSI3U: KOBAJEHTHAs, MOHHAs, MeTajuInyeckas. MeXaHU3Mbl
oOpa3oBaHMs KOBAJICHTHOW CBsI3M: OOMEHHBIM U JIOHOPHO-AaKIENTOPHBIN. DHEpPrus W [JIMHA CBS3H.
[TonsipHOCTH, HAMPABIEHHOCTh M HACHIIIAEMOCTh KOBaJleHTHOUW cBs3u. KparHbie cBsizu. BomopoaHast cBsi3b.
MexMOJIeKyIISIpHbIE B3AaUMOACHCTBUSI.

BasleHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b AJIEKTPOHHOW CTPYKTYPbl MOJIEKYJ C HX
F€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COSAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coenHEHUsX. COocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTelb,
JUrasabl. 3Ha4€HHE KOMIUIEKCHBIX coelMHeHM. [IoHATHE 0 KOOpAMHAMOHHON XUMHUH.

BemectBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUA. THIBI KPUCTAIUIMYECKUX PEHIETOK (CTPYKTYP)
Y CBOMCTBA BELIECTB.

ITonstne o0 nucnepcHbix cucreMax. Mctunubie pactBopsl. IIpeacraBieHne 0 KOJUIOMIHBIX PacTBOPAX.
CriocoObl  BhIpaKEHHS KOHIIGHTpAIlMM pPACTBOPOB: MaccoBasi [0Ji1 BeEIIeCTBAa B pPAcTBOpE, MOJspHas
KOHLIeHTpauus. HacbleHHble 1 HEHACHIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kprcramnoruaparsl.

Krnaccudpukanus w HOMEHKIIATypa HEOPTaHWYECKHX BEIISCTB. TpHBHAIBHBIC Ha3BaHUS OTACIBHBIX
MPECTaBUTEIEH HEOPTAHNYECKUX BELIECTB.

Knaccudukanusa XMMHUYECKUX peakiiii B HEOPraHMYECKONH M OPraHn4ecKod XUMHH. 3aKOH COXpPaHEHHS
MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALECHUS YJHEPTHH NPH XUMUYECKUX peakuusx. Ternossie 3G (HeKTh
XUMHUYECKUX peakuuid. TepMOXUMHUYECKHE YPABHEHHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBHCHUMOCTh OT pa3iuYHbIX (AKTOpoB. [ OMOTCHHBIE W
reTeporeHHsle peakunu. Katanus u kataam3aTtopsl.

OOpaTtumbie 1 HEOOpAaTUMBIEC peaklui. XUMUYecKoe paBHOBecue. KOHCTaHTa XUMHUYECKOTO paBHOBECHSI.
@aKTOphI, BIMSIOIIME HA MOJOKEHUE XMMHUYECKOTrO PAaBHOBECHS: TEMIIEpaTypa, IaBICHUE W KOHIIEHTpALUU
BEILECTB, y4acTByrOIMX B peakiuu. [Ipuanun Jle [larense.

DnexTponuTuueckas auccoruaiusa. CuibHble U cialbie dnekTponuThl. Crenens auccouuanuu. Cpena
BOJHBIX PACTBOPOB: KUCIIOTHAsI, HEUTpanbHasd, menoynas. Bomopoansrii nokasarens (PH) pactBopa. ['maponus
coneil. Peakiiun noHHOro ooMeHa.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb OKuciaeHus. OKUCIUTENh M BOCCTAHOBUTEIb.
[Ipouecchl OKMCIIEHNST U BOCCTAHOBJIEHUA. BakHENIIME OKUCIUTENN U BOCCTAHOBUTENIH. METO/ 3JIEKTPOHHOTO
OanmaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEIIECTB.

DKCnepUMEHTaIbHbIE METOAbl HM3YYEHHUs BELIECTB W MX IMPEBpaAlleHUMN: pa3lIoKEeHHE MEepoKcuaa
BOJIOPO/JIa B MIPUCYTCTBUMU KaTaIU3aTOpa, MOJEIN KPUCTAIMYECKUX PEUIETOK, TPOBEAECHUE PEAKIU MOHHOTO
oOMeHa, ompeelieHue Cpeibl PACTBOPOB C MOMOIIIBI0 UHANKATOPOB, U3YUCHHUE BIUSHUS PAa3IUYHBIX (aKTOPOB
Ha CKOPOCTh XUMHUUYECKOW PEAKIIMH U MOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi xummus.

[Tonoxxenne HemetramoB B llepumoamyeckoid cucreme xumudeckux snemeHToB .M. MennpeneeBa u
OCOOCHHOCTH CTPOEHUS UX aTOMOB. (Du3NyecKkue CBONCTBA HEMETAJIOB. AJIOTPONHS HEMETAJUIOB (Ha
puMepe KUCiaopoa, cepsl, hocdopa u yriepona).

Bogopon. [Monydyenue, ¢puznyeckue U XMMHUYECKHUE CBOWMCTBA: PEAKIMHM C METAJUIAMH W HEMETaJUIaMu,
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE JIEMEHTHI.

layorensl. HaxokneHune B mpHpoie, CIOCOOBI TMOMy4YeHUs, (DU3NYECKUEe W XWMHUUYECKHE CBOWCTBA.
lanorenoBooponbl. BaxHeilmue KUCIOpOAcCOAepk allue COeANHEHHs TajnoreHoB. JlaGopaTopHble W
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYeHHsI TAOreHOB. [[prMeHeHre TaJoreHOB U UX COSAMHEHUN.

Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHbIE CIOCOOBI MOTy4YeHHs Kucinopona. dusznueckue u
XUMHUYECKHE CBOKCTBA U IPUMEHEHHE KUCI0POoa U 030HA. OKCHUIBI U IEPOKCHIBI.

Cepa. Haxoxmenue B TpHpPOAE, CIOCOOBI TOMy4YeHHS, (U3HUECKHEe M XHMHYECKHE CBOMCTBA.
CepoBogopon, cymbduabl. Oxcun cepbi(1V), okcun cepri(VI1). CepHucras u cepHas KUCIOTHI U UX COJH.
Oco0EeHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHne cephl U €€ COeTMHEHUIA.

Azot. Haxoxaenue B mpupoje, CrocoObl MoaydeHus, GU3nIecKue U XUMHYECKHE CBOWCTBA. AMMHAK,
HUTpUbL. OKCHIBI a30Ta. A30TUCTast M @30THAsI KHCIOTHI ¥ UX coyid. OCOOEHHOCTH CBOMCTB a30THOW KHCIIOTHI.
[TpumeneHne a30Ta v ero COeTUHEHUN. A30THBIC YI0OpEHUSI.



®dochop. Haxoxmenue B mpupone, CrmocoObl TOJydeHUs, (PU3NUECKHME M XHUMHYECKHE CBOWMCTBA.
@®ochunst u pochun. Oxcunsl dochopa, pochopnas kuciaora u e€ conu. [Ipumenenue ¢pocdopa u ero
coeaunenuil. @ochopHbie y10OpeHHs.

VYrnepon, HaxoxAeHue B Ipupoie. AJuioTponHble Moaudukanu. Ouznyeckue U XUMUYECKUE CBONCTBA
MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcup yraepona(ll), okcun yrnepona(lV), yronpHast Kuciora u
e comu. AKTUBUPOBAaHHBIN Yroib, agcopouus. ymnepensl, rpadeH, yriepoansie HaHOTPYOku. [Ipumenenue
MIPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €TO COCIMHEHUH.

Kpemuuii. Haxoxzaenue B npupoze, crniocoObl mojyueHusi, pusndeckrue u XuMuueckue cBoiicrsa. Okeu
kpemuusi(1V), kpemHueBas kuciora, cuiukaTsl. [IpumeHenue kpemHHs U ero coenuHeHuil. CTekio, ero
II0JIy4Y€HHUE, BUJIbI CTEKIIA.

[Tonoxenune meraiioB B llepmoaudeckoil cucremMe XMMHUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOSHUS
AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaoB. O01ue puznyeckue cBocTBa MeTaioB. [IpuMeHeHne MeTaioB B
ObITy 1 TexHuKe. CIiaBbl METaJIOB.

DNEeKTPOXUMHUYECKUI  psii  HampspKeHWd  MetaimwioB.  OOmme crmocoObl  MOJNyYeHHs] METaJUIOB:
THIIPOMETAJUTYPTHs, MHPOMETAIUTYPTHs, 3JeKTpoMetautyprus. [loHstue o koppo3un MeTamuioB. CriocoOb
3aIUTHI OT KOPPO3HUHU.

Obmas xapaktepuctuka metamuioB |A-rpynmel [lepuonnyeckoil cUCTEMBbl XUMUYECKHX 3JIEMEHTOB.
Hatpwuii n kanuii: momydeHue, GU3NICCKUE W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIICCTB M HX
COCIMHECHU.

Obmas xapaktepuctuka metamwioB ||IA-rpynmer [leprogudeckold cuCTeMbl XUMHUYECKHUX SJIEMEHTOB.
Marnuii 1 KanpIuii: noiaydenue, Gu3nueckue U XMMUYECKUEe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
coequHeHn. KECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AIOMUHUHN: TIOJy4YeHHUe, (PU3HUECKUEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE IIPOCTOrO BEILIECTBA U €0
coeHeHUl. AMoTepHbIe CBOMCTBA OKCUIA U THAPOKCH/IA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakrepucThka MeTayioB moOouHblx mnoarpynn (b-rpynm) Ilepuoanyeckoit cucremsl
XUMHUYECKHX DJIEMEHTOB.

dusnyeckne U XMMHUYECKHE CBOWCTBA XpoMa M ero coemuHeHuit. Oxcumsl U rugpokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomaTsl, UX OKUCIUTEIbHbIE CBOMCTBA. [lomyueHue n npumeHeHue
Xpoma.

dusndyeckue MW XUMHUYECKHE CBOMCTBAa MapraHia M €ro coeAMHeHui. BaHelmue coequHEHUsS
mapranua(ll), mapranna(lV), mapranna(V1) u mapranuna(VIl). Ilepmanranar kanus, €ro OKHCIUTEJbHbBIE
CBOMCTBA.

dusnyeckue U XMMHUYECKHE CBOMCTBA XKejle3a U €ro coeAuHeHW. OKCuibl, THUAPOKCHIBI U COJH
xene3a(ll) u sxxeneza(lll). [Tonyuenue u mpuMeHeHue xeje3a U €ro CIIIaBOB.

Ou3nYecKe U XMMHYECKHE CBOWMCTBA MeIu W €€ coenuHeHuid. [lonydeHne m nmpuMeHeHHe Meau U €€
COCIMHEHU.

[{unk: nmonmyyenue, GU3NIECKUE U XUMHUYECKUE CBOHCTBA. AM(OTEpPHBIE CBOWCTBA OKCHJIA U THIPOKCUIA
LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne MHKa 1 €ro COeIMHEHUN.

DKcrepuMeHTANIbHbIE METO/Ibl U3yUEHHS BEUIECTB U UX IPEBpAIICHU: U3yuyeHue o0pa3oB HEMETAIJIOB,
ropeHue cepsl, ¢ocdopa, kenesa, MarHus B KHUCIOpOJE, M3yueHUEe KOJIeKUMHu «MeTamisl U CIJIaBbD»,
B3aMMOJICHCTBHE INIEJIOYHBIX M IIEIOYHO3EMEIbHBIX METaNIOB € BOJOW (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), B3aUMOJICHCTBHE IIMHKA M JK€Jle3a C pPacTBOpPaMU KHUCIOT M ILeNOoYel, KaueCTBEHHbIE
peaKiuy Ha HeOpraHUYeCKUe aHMOHbBI, KATHOH BOJOPO/Ia U KAaTHOHBI METAJUIOB, B3aUMOJICHCTBIE THIPOKCUIOB
QTIOMUHMS M IIMHKA C PAcTBOpPaMM KHUCJIOT U IIEJoueH, pelieHHe SKCIepUMEHTANbHBIX 33/7ad MO TeMaM
«["anorens», «Cepa u e€ coenuHeHUD», «A30T U Hocop U UX coeAUHEHHS», «MeTalTbl TIaBHBIX MOATPYII»,
«Mertasuibl TOOOYHBIX MOATPYIIIY.

XuMHS H )KU3Hb.

Ponp xumMum B obecrieyeHHMHM YCTOMYMBOIO pa3BUTUs yesnoBedecTBa. [loHATHE O HAay4HBIX METOAAx
IIO3HAHUS W METOJOJIOTMHM HAaydyHOro wuccienoBaHus. HaydHble NpPUHLMIBI OpraHM3allMM XUMHUYECKOTO
npou3BojcTBa. IIpombllieHHbIE CHOCOOBI TMOJMYYECHHs Ba)KHEHIIMX BEIIECTB (Ha MpHUMEpe HPOHM3BOJCTBA



aMMMaKa, CEpHOW KHCIOThl, MeTaHosa). [IpoMbllluleHHBIE CHOCOOBI IOJNy4EHHsS METAJUIOB U CIUIABOB.
XUMHUYECKOE 3arpsi3HEHHE OKpYKalolmled cpeasl M ero mnocienctBus. Pombp xumuu B - obecrieueHUH
HHEPIreTUYECKO Oe30MacHOCTH.

XuMmus 1 310poBbe 4YenoBeka. JlekapcTBeHHbIE cpeacTsa. [IpaBuia McCIonb30BaHMs JIEKAPCTBEHHBIX
npenapaTtos. Posib XuMUM B pa3BUTHH MEIULIVHBIL.

X¥MHS MULIM: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBKU. Poinp XuMun B 00ecned4eHHH MUIIEBON
0€30MacHOCTH.

Kocmernueckue u napgromepusle cpenctBa. boitoBas xumus. [IpaBuna 6e30macHOro MCHOJIb30BAHUSA
IIpenaparoB ObITOBOM XUMHH B TOBCEJHEBHOM JKU3HU.

XUMUS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMus B celnbCKOM X03sicTBe. OpraHuyecKrue 1 MUHEpPaAJIbHbIE YJOOPEHHUS.

CoBpeMeEHHBIE KOHCTPYKLIMOHHBIE MaTe€pUallbl, KpacKH, CTEKJIO, KepaMuka. Marepuaibsl [uis
aneKTpoHUKU. HanoTexHooruu.

Pacy€rnble 3anaun.

Pacuérsl: Macchl BemecTBa il 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIH 00BEMY
OJTHOTO M3 yYaCTBYIOUIMX B PEaKLMU BEIIECTB, MAacchl (00bEMa, KOJMYECTBA BEILECTBA) IPOAYKTOB pEaKIUH,
€CIIM OJHO M3 BEILECTB MMEET NPHUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLUH, €CIIU
OJIHO M3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPEIEIEHHOM MAacCOBOM JOJEH pPacTBOPEHHOIO BEIIECTBA,
MacCOBOM JOJM M MOJISIDHOW KOHIIEHTPAllMHM BEIIECTBA B PACTBOpE, AOJU BBIXOJA IPOAYKTAa PEAKLHMHU OT
TEOPETUYECKH BO3MOXKHOTO.

Me:xnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMETHBIX CBS3€W MpU HM3y4eHMM OOIIed M HeopraHumueckod xumuu B 11 kiacce
OCYILIECTBIISIETCS UEPE3 UCIOIb30BaHUE KAK OOIIUX €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHATHH, TPUHSITHIX
B OTZCJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT' O LIUKIIA.

OOwre ecTecTBEHHO-HAY4HbIE TMOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIOTE3a, TEOpUs, 3aKOH, aHAIIU3,
CHHTE3, KJIacCu(UKaIMs, NEPUOTUIHOCTb, HAOIIOIEHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

@usnka: Marepus, MHUKPOMHp, MaKpOMHUDP, AaTOM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, H3OTOIIHI,
PaZOaKTUBHOCTb, MOJIEKYJIa, DHEPIeTUYECKUN YpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, UJICATIbHBIHN ra3, PU3NUECKUE BETUUYHHBI, €IMHUIIBI U3MEPEHHsI, CKOPOCTh, SHEPTHsl, Macca.

buonorus: xinerka, opraHusm, sKkocucremMa, 6uocdepa, MeTaboJIM3M, MaKpO- U MUKPO3JIEMEHTHI, OEJKH,
KUPBI, YIJIE€BOJbI, HYKJIECHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB M MOTOK 3HEPIHU B
9KOCHCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorusa:  XMMHUYECKass  INPOMBILIJIEHHOCTb,  METAJUIyprus,  CTPOMUTENIbHBIE  MaTEpHUAIIbI,
CeJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MUIIEBAasi MPOMBIIIIEHHOCTh, (hapMalleBTHYecKas MPOMBIIUIEHHOCTD,
MIPOU3BOJCTBO KOCMETHYECKHUX IPENaparoB, IMPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTE€pUAJOB, 3JIEKTPOHHAs
[IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUKU HA VYIJIYBJIIEHHOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-AEATEIbLHOCTHBIM IOIXOJOM B CTPYKType JIMYHOCTHBIX PE3YyJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHS» Ha YpPOBHE CPEIHEro OOmEero oOpa3oBaHHs BBIIACICHBI CICIYIOIIHNE
COCTaBJISIIONINE: OCO3HAHWE OOYYAIONUMUCS POCCHUICKON TpakJaHCKOW WICHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOMPECNICHUI0; HAIMYMEe MOTHUBALIMU K OOYYEHHIO; TOTOBHOCTh U
CIOCOOHOCTH 00YYaIOIIMXCSl PYKOBOICTBOBATHCS MPUHATHIMU B OOIIECTBE MPAaBHJIaMU U HOPMaMH IOBEJICHUS;
HaJU4he MPaBOCO3HAHUSA, SKOJIOTMYECKOM KYJIbTYphl; CIIOCOOHOCTh CTABUThH IIEJIM M CTPOUTH >KU3HEHHBIC
TIJIAHBI.

JluuHOCTHBIE pe3ynbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPakaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUYECKOW NEATEIbHOCTH OOYYaloIIMXCs B MpoIlecce peanu3alui o0pa3oBaTeNbHOM
NEeSITETbHOCTH.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS TpEAMETa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUYECKOW NEATEIbHOCTH OOYYaIOIIMXCS B MpoIlecce peanu3aluu o0pa3oBaTeNlbHOM
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHUs OOYYArONIMMHKCS CBOMX KOHCTHTYIIMOHHBIX TpPaB M OOS3aHHOCTCH, YBa)KEHUS K 3aKOHY H
MIPABOIIOPSIKY;

MPEJICTABJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIECHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MESITEIbHOCTH TPH CO3JaHHH YYEOHBIX TMPOEKTOB, PEHICHUH
y4€OHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apTyMEHThI IPYTHX MPU aHAIIK3e
Pa3IMYHBIX BUJOB YU€OHOU IEATEIHHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UYECTBEHHOU XUMUU;

yYBa)KEHHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPHH M MPAKTUUYECKOTO MPUIIOKEHUSI XUMHUH, OCO3HAHUS
TOTO, YTO JaHHBbIE HAyKU €CTh Pe3yJabTaT JJIUTENbHBIX HAONIOACHHN, KPOMOTIMBBIX HKCIEPUMEHTATBHBIX
MTOMCKOB, MMOCTOSIHHOTO TPy/Aa YYEHBIX U MTPAKTHUKOB;

WHTEpeca W TI03HaBaTEJIbHBIX MOTHBOB B TIOJYYCHUH U TOCIEAYIOIIEM aHalu3e HUHPOPMAIUH O
MEePEIOBBIX JTOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYalluH, CBSI3aHHBIC C XUMUYECKUMH SBJICHHUSIMHU, U TPUHUMATh OCO3HAHHBIE
pereHus, OpUeHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHHWE U TMOCTYNKHA CBOMUX TOBAPHILEH C MO3UIUN HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHMSI MOCTIEACTBUN MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO U 0e30MacHOro oOpasza XKWU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

COONIOICHHUST TIPAaBHJI OE€30MAacHOTO OOpalleHusl C BelleCTBaMH B OBITY, MOBCEJIHEBHOW JKWU3HU, B
TPYAOBOM AEATETbHOCTH;

MOHUMAaHUS LEHHOCTH NPaBWJI HMHAWBHUIYAJBHOTO M KOJUIEKTUBHOIO O€30MAaCHOTO TIOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUs TOCIEICTBUH W HEMPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS AIKOTOJs, HAPKOTHKOB,
KypeHus);

5) TpyaoBOro BocnuTaHus:



KOMMYHHKaTHUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEOBATEIBbCKON IESATENbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX NEATECIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a]ad COLMAIbHOW HANpaBIECHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3YYEHHUIO MNpodeccuil pa3IuyHOro pojaa, B TOM YHUCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUM 110 XUMUH;

YBa)XXEHUsI K TPYY, JHOISIM Tpyla U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHyaJbHOM TpaeKTOpuu oOpa3zoBaHus, Oyayuel npodeccuu
U pealu3aluy cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUH,
MHTEPECOB U MOTpeOHOCTEH 001IeCcTBa;

6) 3x0/10rMYECKOr0 BOCIMTAHUSA:

HKOJIOTUYECKU 11eJIeCO00Pa3HOro OTHOLIEHUS K NPHUPOJAE KAaK MCTOYHUKY CYLIECTBOBAHMS XKU3HU Ha
3emie;

IIOHMMAaHHUS [JI00aJIbHOTO XapaKTepa KOJIOTUYECKUX MPOOJIEM, BIUSHHUS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHUE MPHUPOJTHON U COMAIIBHON CPEJIbL;

OCO3HaHMA HEOOXOJUMOCTH MCIOJb30BaHMSA JOCTHKEHMM XMMUU JUIsL  pEIIeHHs BOMNPOCOB
palLMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

AKTHUBHOTO HENPUATHS JIEUCTBUM, NPHHOCAIIMX BPEA OKPYKAOLIEH NPUPOAHOU Cpene, yMEHUus
IIPOrHO3UPOBaTh  HEONArONpUATHBIE HKOJOTMYECKUE IOCIEJACTBUS  NPEANPUHUMAEMBIX JIEHCTBUH U
IIPEIOTBPALIATD HUX;

HaJIMYUs Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJICHUS, 3KOJOTUYECKON KYNIbTYpbI, OIBITa JEATEIbHOCTU
9KOJIOTMYECKON HalpaBJI€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B IO3HABATEJIbHON, KOMMYHUKAaTUBHOU U
COIMAIIHOW MIPAKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO MIPOTHBOCTOSTH HICOIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKH U OOILECTBEHHOM
IIPAKTUKU;

MOHUMAaHUs CHEeUU(PUKUA XUMHMM KaK HAayKd, OCO3HaHMs €€ poid B (HOPMHUPOBAHMM PALUOHAIBHOTO
HAy4YHOT'O MBIIUJIEHUS, CO3/IaHNHU LIEJIOCTHOTO MPEICTAaBICHHS 00 OKpPY’KaIOIeM MUPE KaK O €IUHCTBE MPUPOIbI
U YelloBeKa, B IMO3HAHUM TNPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHUH NpoOJeM COXpaHeHUs MPHUPOIHOTO
paBHOBECHS;

yOeXKAEHHOCTH B 0COOON 3HAYMMOCTH XUMHH JIJIsl COBPEMEHHOW LIMBUIIM3ALUU: B €€ TYMaHUCTHUECKON
HaIpaBJIEHHOCTH M Ba)KHOM POJM B CO3JaHMM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPBI, B PEIIEHUH ITT00AIbHBIX
npobjeM YCTOWYMBOIO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MUILEBOM M 3KOJIOTHYECKON
0€30MacHOCTH, B Pa3BUTUM MEAMLMHBI, OOECIEYEHMH YCIOBHM YCHEIIHOrO0 Tpyda U SKOJIOTHYECKU
KOM(DOPTHOM JKHU3HH Ka)KJJ0TO YieHa oOlIecTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAaHMs CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIB30BATh MOIyYaeMble 3HAHUS Ul aHaIu3a U OOBSICHEHUS SBICHUN
OKpY’KaloIIero MUpa M MPOMCXOIAIIMX B HEM W3MEHEHWH, yMEHHs JenaTh 00OCHOBaHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHBIX (PAKTOB M UMEIOLIUXCSI TAHHBIX C LIEIbI0 OTyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BaTh XUMUYECKUE 3HAHUA JUIsl PEUIeHHs] Ipo0jieM B peanbHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATENbCKON JEATENIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO M CaMOOOPa30BaHMIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI 110 XMMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU IOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3InYHbIX cepax MpophecCHOHATbHON e TeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3ysbTaThl OCBOCHHS MPOrpaMMbl [0 XHMHHM Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BKIIOYAIOT:



3HaAYUMBbIC JIs1 (POPMHUPOBAHMSI MUPOBO33PEHUS 00YJAIOITUXCS MEXIUCITUIUTHHAPHBIC (MEXKIPEIMETHBIC)
OOIIICHAYYHbIE TOHSTHS, OTPAXKAIOIINE IIEIOCTHOCTh HAyYHOW KApTUHBI MHUpPAa M CHEIU(PUKY METOJOB
MO3HAHUS, UCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsl, SIBIICHUE, MPOIIECC, CUCTEMA,
HAYYHBI (aKT, NPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOBaHWe, HaOIIo/IeHuE,
M3MEpEHUE, IKCIIEPUMEHT U JIpYTHe);

VHHUBEpCcaJdbHbIe y4eOHbIE JeicTBUS  (IIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYJSTUBHEIC),
obecnieunBaromue (GopMupoBaHHEe (PYHKIHOHATBHOW TPAaMOTHOCTH H  COIUAIBHONH  KOMIICTCHIIUU
oOyJaronmxcs;

CIIOCOOHOCTh OOYYAIOMIMXCS HMCIOJh30BaTh OCBOCHHBIC MEXKIUCIMILIMHAPHBIE, MHPOBO33PECHYECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHbIC IEHCTBUS B TIO3HABATEIILHON U COITMAILHOM MPaKTUKE.

MeTtanpeaMeTHbIe Pe3yJabTaThl OTPAKAIOT OBIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMU MMO3HABATEIHHBIMU,
KOMMYHHUKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBATH U AKTyaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTpEAENATh IIeNIM JAEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX JIOCTHXKEHUS, COOTHOCHTH
PE3yNbTaThl JEATEILHOCTH C TOCTABIICHHBIMU LIEIISIMH;

WCIIOJIb30BaTh TIPU OCBOCHUHW 3HAHWKA MTPHEMBI JIOTHYCCKOTO MBINUICHHS: BBIACIATh XapaKTEPHBIE
MPU3HAKA TIOHATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIINE MOHATHS JUIS
O0BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU JUI KIIaCCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXK]Ty U3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYyXICHUs (MHIYKTHUBHBIC, JICAyKTHBHBIC, 110 AaHAJIOTHUH), BBISBISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMATPUBAEMBIX SBICHUSAX, (OPMYITHPOBATEH BBIBOIBI U 3aKIIIOUEHUS;

MPUMEHSITh B TMPOLIECCE MO3HAHUS HCIOIB3YEeMble B XHMHH CHMBOJUYECKHE (3HAKOBBIC) MOJENH,
peoOpa3oBBIBATH MOJIEIBHBIC MPEJCTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) dJIEMEHTa, XUMHUYecKas (hopmyia,
YpaBHCHHE XWMUYCCKOW pEaKIMH — TIPU PEIICHHH YYeOHBIX IIO3HABATEIBHBIX W MPAKTUYCCKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJENbHbIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMUYECKHUX PEaKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYCCKUX PEAKIINN;

dbopMynupoBaTh IENM W 3aJa4dl HCCIIEIOBaHUS, HCIOJIB30BaTh IOCTABICHHBIE U CAMOCTOSITEIHHO
chOopMyITHUPOBAHHEIE BOMPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THIIOTE3HI IO
MIPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMH CaMOCTOSITEIIBHOTO TUTAHWPOBAHUS W TPOBEICHUS YYCHHUYECKHX DKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOJJOM MPOIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATEH €T0 Pe3yibTar,
dbopMynupoBaTh OO0OOIIEHHS] W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH pE3YNIbTATOB HCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MIPOJIETAaHHON paboTe;

MPHOOPETaTh OIBIT YYCHWYCCKOW HCCIICIOBATEIbCKOH ¥ MPOCKTHOW JCSITeILHOCTH, TIPOSBISTH
CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEILHOMY IIOMCKY METOJOB pEHICHHUS MPAaKTHUYECKUX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB TIO3HAHUS.

3) paGora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHGOpMauuu (HaydHO-TIOMYJsIpHAs JHUTepaTypa
XUMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IMOCOOUs, pecypchl WHTepHeTa), aHATU3UPOBAaTh HHOOPMAILIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUIECKH OIEHUBATH €€ TIOCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTH;

(dbopMynupoBaTh 3aMpochl U TNPUMEHATh PA3IMYHbIE METOMABI MPHU IMOUCKE M 0TOOpe HH(pOpMAaINH,
He0OXOIMMOM sl BHITIOJTHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

MpPUOOpPETaTh OMBIT KCIONB30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA W Pa3IHMYHBIX
MTOMCKOBBIX CHCTEM;



CaMOCTOSATENILHO BBIOMPATh ONTUMANIbHYIO (GopMy mnpencTtaBieHuss WHpopMmanuu (CXembl, Tpadukw,
JarpamMMbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAYYHBIA S3bIK B KauyeCTBE CpEACTBa NIpU paboTe ¢ XHUMHUYECKOH uH(popMmammei:
MIPUMEHATh MEXIIpeAMETHBIC ((pU3nUecKkne U MaTeMaTUYECKKE) 3HAKU U CUMBOJIBI, (pOopMyIibl, aOOpeBUATYpHI,
HOMEHKJIATYpY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAOAHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/TaeMOi TeMbI B XOJ€ TUAIOTa W/ WU TUCKYCCUH, BBICKA3bIBATh
uaeu, GopMyIHpoBaTh CBOU MPEJIOKEHHUS OTHOCHTEIHHO BBITIOTHEHHSI PE/IOKEHHOM 3a/1a4U;

BBICTYIATh C MPE3EHTALIMEN PE3YIbTATOB MT03HABATENILHON JI€ATEIbHOCTH, MTOJIYYEHHBIX CAMOCTOSTENBHO
WM COBMECTHO CO CBEPCTHHKAMH IPU BBIMOJHEHUH XMMHUYECKOTO JKCIEPUMEHTa, MPAKTHUYEeCKOH padoThI IO
MCCIICIOBAaHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaH3alid y4eOHOTO MPOEKTa, U (JOPMYIHPOBATH BHIBOJBI 11O
pe3ysibTaTaM NPOBEAEHHBIX HCCIIEIOBAaHUI MYyTEM COIJIaCOBAHMS MO3ULUN B XOA€ OOCYXKJEHUS U OOMeHa
MHEHHSIMU.

Pel"y.]'lﬂTHBl—[l)le YHUBEpPCAJIbHBIC y‘leﬁllble JeHCTBUA:

CaMOCTOATENIbHO IJIAHUPOBAaTh M OCYILIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTh, ONpeneiss e
eMd W 3aJadd, KOHTPOJIMPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOpUTM
JIEACTBUM MPHU BHITIOJIHEHUH YIEOHBIX U UCCIIEIOBATEIIbCKUX 3a/1a4, BRIOUpaTh HauOosee 23 (PEeKTUBHBIN CIIOCOO
WX PEIICHUS ¢ YYETOM MOJIYYSHHUS] HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKUX PEAKITUSX;

OCYILECTBIISATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NNPEJMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUHM Ha YIUIyOJEHHOM YpOBHE Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUS BKIIIOYAIOT crienuduyeckue Mg y4eOHOro mpeamera «XHUMHS» HaydHbIE
3HaHUS,, YMEHUS M CHOCOOBI JACWCTBUI 1O OCBOEHHIO, MHTEpPHpETallMd M MpeoOpa3oBaHUIO 3HAHWM, BHJIBI
JESTEeIbHOCTH 10 IMOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUM B Pa3lMYHBIX YYEOHBIX CHUTYalUsX, a
TAaK)XXC B PCAJIbHBIX JXW3HCHHBIX CHUTYyalUAX, CBA3AHHBIX C xumuei. B nporpamMmMe 1o XUMHHU HPCIMETHBIC
PE3YIBTATHI MIPCACTABJIICHBI 110 rogaM U3Yy4YCHUS.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUs» OTPa)aroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN: O MECTe€ | 3HAYEHUW OPraHWYECKOM XHUMHUU B CHCTEME
€CTECTBEHHBIX HayK M €€ pPOJM B OOECIICUYEHUU YCTOMUYMBOTO Pa3BUTHS UYEIOBEUYECTBA B PEIICHUH MPOOJIEM
AKOJIOTHYECKOHM, DHEPreTUYECKON W MHUIIEBONW O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3aHUU HOBBIX
MaTepuaioB, HOBBIX HMCTOYHUKOB DJHEPrUH, B OOECMEYECHUH PaAIMOHAIBHOTO MPHUPOIONOIL30BaHMS, B
(hOpMHUPOBAaHMM MHUPOBO33PEHUS M OOIIEH KyIbTYyphl YEJOBEKa, a TAaKXKE AIKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUA K CBOEMY 3I0POBBIO U IIPUPOJTHON CpPEIIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOINOJIATAIOMIME IOHATHS —
XUMHYECKHIA 3JIEMEHT, aTOM, PO U JCKTPOHHAs 000JI04Ka aToma, S-, P-, d-aToMHbBIE OpOHMTAIH, OCHOBHOE U
BO30YX/JIEHHOE COCTOSIHHMS aroMa, THOpHAM3alds aTOMHBIX OpOWTaliel, WOH, MOJICKYJa, BaJCHTHOCTD,
AIIEKTPOOTPHUIIATEIIFHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM,



YIJIEPOAHBI  CKeNleT, (yHKIMOHAJIbHAs Tpylna, paJukan, CTPYKTypHble (GopMynbl (pa3BEPHYTHIE,
COKpalI€HHBIE, CKEJIETHBIE), U30MEPUsI CTPYKTYpHAsi M IPOCTPAHCTBEHHAs (I€OMETpUUYECKas, ONTHUUYECKas),
M30MEpPBbI, TOMOJIOTMYECKUM Psii, TOMOJIOTH, YIJIEBOJAOPOJbI, KHCIOPOA- U a30TCOAEPIKAIME OPraHUYECKUE
COEIMHEHUs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH [1. 1. MenpeneeBa, Teopus CTpOeHUSI opraHnyeckux Bemects A. M. byTiiepoBa, 3aKoH
COXPAHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI U IPEBPALICHMS] DHEPIMM IPU XUMHUYECKUX PpEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMSI, JIEKAINE B OCHOBE IIOHUMaHUs
IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEICTaBICHUS O MEXaHM3Max XUMMUYECKHX peakluil,
TEPMOJIMHAMHUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTSIX UX NPOTEKaHWs, O B3aUMHOM BJIMSHHUU aTOMOB U
IPyNIl aTOMOB B MoOJIeKylaxX (MHAYKTUBHBIM M Me3oMepHbI 3¢ ¢dekrs, opuentantsl | u Il pona);
(aKTOJIOTHUECKUE CBEICHHUSA O CBOMCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCIOJIb30BAHUHU BAXKHEUIIMX
OpPraHUYECKUX BEILECTB B OBITY M INPAKTHUECKOW [EATENbHOCTH 4YeJIOBEKa, OOIIMX Hay4HbIX NPHHLUIAX
XMMHYECKOI0 MPOU3BOJCTBA (HAa MPUMEpPE IPOM3BOICTBA METAHOIA, IIEpepabOTKU HePTH);

Cc(OPMHPOBAHHOCTh YMEHHHU: BBISBIATH XapaKTEepPHbIE TPU3HAKK TOHATHH, YCTaHABIMBATh WX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IIOHATHUS IPU ONUCAHUM COCTaBa, CTPOEHUS M CBOMCTB
OpPraHUYeCcKUX COCTUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHIA:

UCIOJIb30BAaTh XMMUYECKYI0O CHMBOJIUKY JUISI COCTABJIGHUS MOJIEKYJISPHBIX U  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHNIECKHUX BEIECTB;

COCTABJIATh YPAaBHEHUS XUMMUYECKHMX PpeakUuMil M packpblBaTb HUX CYLUIHOCTb: OKHCIIUTEIBHO-
BOCCTQHOBUTEJIbHBIX PEAKLUil MOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajaHca 3TUX peaklMi, peakuui
HMOHHOI0 0OMEeHa MYTEM COCTaBJIEHMSI UX MOJHBIX U COKPAILEHHBIX MOHHBIX YpaBHEHUM;

W3rOTABIIMBATh MOJIENM MOJIEKYJI OpPraHMYECKHUX BELIECTB JUISl WJUIIOCTPALMM HMX XUMHUYECKOTOo U
IIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OPMHPOBAHHOCTh YMEHUH: yCTaHABIMBATh MPUHAAJICKHOCTh N3YUYEHHBIX OPraHUYECKUX BEILIECTB 10
UX COCTaBy M CTPOEHHUIO K ONpeleNEHHOMY KiacCy/Tpylre COeIUHEHHH, JaBaTb WM Ha3BaHUA IO
cucremarndeckoii HomeHknatype (IUPAC) wu mnpuBoguTh TpUBHANbHBIE HA3BaHUS [UIA  OT/ACIBHBIX
Mpe/ICTaBUTENEH OpPraHWYeCKUX BEIEeCTB (ITHJIEH, AlEeTHJIEH, TOJIyOJ, TIULEPUH, ATHIECHIJIMKOIb, (EeHOo,
dbopmanpaeru, aneTaibleruj, aleToH, MypaBbUHAs KUCIIOTA, YKCYCHas KHCIOTa, CTEapuHOBas, OJIEUHOBAs,
NaJIBMUTHHOBAS KUCIJIOTHI, TJIMLUH, aJJaHWH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHMI, M30IPEH, XJIOPOIPEH,
CTHPOJI U APYTHE);

c(OPMUPOBAHHOCTb YMEHUSl ONPEIENATh BHUJ XMMHUYECKON CBSI3M B OPraHUYECKHX COEIMHEHUSX
(xoBaJIeHTHasi 1 MOHHAs CBS3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHMS NPUMEHSTH MOJO0XKEHUS TEOPUH CTPOCHUS OpPraHMYecKuxX BemecTB A. M.
BytnepoBa 11t 00bsICHEHHS 3aBUCIMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOEHHE, (hU3NUECKHE U XUMHUYECKHE CBOMCTBA
TUMUYHBIX MPEICTABUTENEH PAa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB,
aJIKaJUCHOB, AJIKMHOB, ApOMAaTUYECKUX YIJIEBOAOPOAOB, CIUPTOB, allbJETH/I0B, KETOHOB, KapOOHOBBIX KHUCIOT,
MIPOCTBIX U CIIOXKHBIX 3(PUPOB, KUPOB, HUITPOCOESAMHEHUI U aMUHOB, aMUHOKHUCIIOT, O€JIKOB, YIJIEBOAOB (MOHO-,
I~ ¥ TIOJIMCAaXapyioB), MILTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEKIYy HUMU YPAaBHEHHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKHX PEaKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHs TMOATBEP)KIaTb Ha KOHKPETHBIX IpPUMEpax XapakTep 3aBUCHUMOCTHU
PEAKIIMOHHOM CIIOCOOHOCTU OPraHMYECKUX COEIMHEHUN OT KpaTHOCTH M THUIA KOBAJIEHTHOW CBS3U (O- U M-
CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTH YMEHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJHOTO CHIPbs (He(Th, MPUPOIHBIN
ras, yroib), CoCoOBI €ro nepepaboTKH U MPAKTUYECKOE IPUMEHEHUE MPOIYKTOB IepepaboTKH;

C()OPMHUPOBAHHOCTh BIAJICHHUSI CHCTEMOM 3HAaHMM O €CTECTBEHHO-HAYYHBIX METOAAX IIO3HAHUS —
HaOJIOACHNH, U3MEPEHUH, MOJIEIMPOBAHNH, SKCIIEPUMEHTE (PEalbHOM U MBICICHHOM) U YMEHMs IIPUMEHSTh
9TH 3HAHUS;



c(OpMUPOBAHHOCTh YMEHHUS IMPUMEHATh OCHOBHBIE OINEpallMi MBICIUTEIbHON AESITENbHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, O000OIEHHE, CHUCTEeMaTH3aIMI0, BBIABICHHE NPHUUYUHHO-CIEIACTBEHHBIX CBSI3eH — I
M3yYEHUS CBOWCTB BEIIECTB U XUMUUECKUX PEAKIIUI;

chOpPMUPOBAHHOCTh YMEHHUMW: BBIABIATH B3aHUMOCBA3b XHUMHUYECKUX 3HAHUW C TOHATUSAMU U
MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIsl 00Jiee OCO3HAHHOTO MOHUMAHUS CYIIIHOCTH
MaTepHaIbHOTO €IMHCTBAa MHUpPA, UCIIOJIb30BAaTh CUCTEMHBIC 3HAHHS IO OPTaHUYECKOW XUMHUH Il OOBSICHEHHS
Y IIPOTHO3UPOBAHUS SBJIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

cOpPMUPOBAHHOCTh YMEHMI: TMPOBOAUTH pacu€Thl MO XHUMHUYECKUM (opMynaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIuil ¢ UCIOJIb30BaHUEM (PU3NYECKUX BEIMYUH (Macca, 00bEM Ira30B, KOJIMYECTBO BEILIECTBA),
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacU&Thl IO HAXOXKICHUIO XUMHUYECKOU (hOPMYITBI
BEIIECTBA II0 M3BECTHBIM MAacCOBBIM JOJSAM XWUMHUYECKMX DJIEMEHTOB, INPOAYKTaM CrOpaHus, IIJIOTHOCTU
ra3o00pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI: TPOrHO3UPOBATh, aHAIM3UPOBATh U OLIEHUBAThH C MO3UIMMI IKOIOTUYECKOM
0€30MacHOCTH TOCIEACTBUS OBITOBOM ¥ TPOW3BOACTBEHHOW JICSATEIBHOCTH 4YENIOBEKa, CBS3aHHOM C
nepepadoTKOM BEIIECTB, UCIOIB30BATh MONYYCHHBIC 3HAHUS JUIS MPUHATHS TPAMOTHBIX PELICHUH MpobieM B
CUTYAaLUsX, CBI3aHHBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IIAHUPOBATh M MPOBOAUTH XUMHUYECKHUH IKCHEPUMEHT
(moy4yeHue U U3yuyeHUe CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE pEaKLUU YIIEBOIOPOAOB Pa3IUUYHbIX
KJIACCOB M KHUCIIOPOJCOACPKALIUX OPraHWYECKHX BEIIECTB, PEIICHHE OKCIIEPUMEHTANBHBIX 3a1ad 10
pacro3HaBaHUIO OPTaHUYECKUX BEIECTB) C COOMIOIEHUEM MpPaBUI OE30MaCHOT0 OOpAaIEHUs C BEIeCTBAMU U
nabopaTopHbIM 000pyaOoBaHHeM, (GOPMYIUPOBATH IEJIb HCCIEJOBAHMS, MPEJACTABIATh B pa3lU4YHON (opme
pe3yibTaThl SKCIIEPUMEHTA, AHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTS;

c(OPMHPOBAHHOCTH YMEHUIA:

co0JIr01aTh MpaBMIla HKOJIOTHYECKHU 11€71€CO00pa3HOro MOBeACHUs B OBITY M TPYIOBOM AEATENBHOCTH B
LEIAX COXPAaHEHUs CBOETO 3JI0POBbs, OKPYXKAIOLIEH IPUPOLHOM Cpeapl U IOCTHXKEHHUS €€ YCTOMYMBOIO
pa3BUTHS;

OCO3HaBaTh OITACHOCTb TOKCHYECKOI'O JIEWCTBHS HA KUBBIE OPraHU3MBbI ONPENEIEHHBIX OPraHMYECKUX
BEILIECTB, TOHUMas cMbIch ntokazarens [[JIK;

aHAIIM3UPOBATh IIEIECO00PA3ZHOCTh MPUMEHEHHUS! OPTaHUYECKUX BEIIECTB B IPOMBIIIIIEHHOCTH U B OBITY C
TOYKHU 3PEHHs] COOTHOLLEHUS PUCK-TI0JIb3A;

c(OPMUPOBAHHOCTh YMEHMI: OCYIIECTBIAThH LI€JICHANPABICHHBIA MOUCK XWMUYECKOW HMH(pOpManuu B
pa3IMYHbIX MCTOYHMKAaX (HayuyHas M ydyeOHO-HayyHas JIUTEpaTypa, CpeAcTBa MaccoBOMl HHpopmanuu,
WNuTtepHer u aApyrue), KpUTHYECKH AaHATU3UPOBATh XUMHUYECKYI0 HWH(MOpMalHio0, IepepadareiBaTh €€ |
UCMOJIb30BaTh B COOTBETCTBHUHU C IIOCTABJICHHON Y4eOHOM 3a/1a4ei.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

chOpPMUPOBAHHOCTh TPEJACTABICHUNA: O MAaTEepPHATLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTIX H
[03HABAEMOCTH SIBJICHUN NMPUPOJBI, O MECTE U 3HAYEHUU XHUMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€ pOJH B
o0ecreueHn YCTOMYMBOTO PAa3BUTHSA, B PEHICHUU MPOOJEM HKOJIOTHYECKON, IHEPTreTUYECKON W MHUIIEBOM
0€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3/IaHUM HOBBIX MAaTEpHUaJOB, HOBBIX HMCTOYHHMKOB JHEPIUH, B
00ecreYeHnn paIOHAILHOTO MPUPOAONOIb30BaHUs, B (HOPMUPOBAHUM MHPOBO33PEHHSI U OOLIEH KyIbTYpHhI
YeJI0BEKa, a TAKXKe IKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpefie;

BJIAJICHUE CHUCTEMOM XHMMHYECKUX 3HAHWN, KOTOpPAas BKJIOUYAET: OCHOBOMNOJArarolIue IOHATHS —
XMUMHYCCKHI DJICMEHT, aToOM, SIPO aToMa, HW30TOIbI, 3JCKTPOHHAs 00oJiouka atoma, S-, P-, O-aToMHbIE
opOuTanu, OCHOBHOE M BO30YKAEHHOE COCTOSIHHUS aTOMa, THOPUIN3AIHsl aTOMHBIX OpOHTajIel, MOH, MOJIeKya,
BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas CBS3b (KOBAJIEHTHAs, HOHHAas,
MeTaJlJIn4ecKasi, BOJOPOIHAs), KpHUCTaUIMYeCKas pemérka, XMMHUYEcKas peaklHs, pPacTBOp, SJIEKTPOIUTHI,
HEIJIEKTPOJIUTBI, DJJEKTPOJIUTHYECKAsT JMCCOLMALMS, CTENEeHb JHUCCOLUMALWU, BOJAOPOJHBIA IIOKA3aTellb,
OKHUCJIUTEh, BOCCTAHOBHUTEINb, TEIUIOBON A(P(PEKT XUMUYECKOW pEeaKlHnd, CKOPOCTh XUMHYECKOW peakiuw,
XMMHUYECKOE PABHOBECHUE; TEOPHUM M 3aKOHBI (TEOPHs IEKTPOJIUTUYECKOW ANCCOLMALNU, NMEPHUOJUYECKUM



3akoH JI.11. MenneneeBa, 3aK0OH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUU ITPU
XUMHUYECKUX PEaKLUsX, 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JACHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE MOHMMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; COBPEMEHHBIE MIPEJCTABICHUS O CTPOSHUH BEILIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX; HPEACTABICHUS O MEXAaHM3Max XHUMHUUYECKHX pPEakUui,
TEPMOJMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX IPOTEKaHUs, O XHUMHUYECKOM pPaBHOBECHUHU,
pacTBopax M AWCIIEPCHBIX CHCTEMax; (PaKTOJOTUYSCKUE CBEICHUS O CBOWCTBAX, COCTAaBE, IMOJYYCHUH U
0€30MacHOM HCII0JIb30BAHUM BAKHEHMIIUX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKOH JESATENbHOCTH
YesoBeKa, O0IIMX HAyYHBIX MPUHIUIAX XUMHYECKOTO MPOU3BOJICTBA;

cOpPMUPOBAHHOCTh YMCHHIA: BBISBISATH XapaKTepHbIC TMPU3HAKK TMOHITHH, YCTaHABJIMBATH WX
B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE TMOHSTHUS IMPU ONUCAHUM HEOPTraHWYECKHX BEIIECTB M HUX
MPEBPAILICHUI;

c(OpMHUPOBAHHOCTh YMEHUS UCIIOJIb30BATh XUMHUECKYIO0 CUMBOJIMKY JUIsI COCTaBICHUs (OPMYJ BEIIECTB
U YpaBHEHUH XMMHUYECKUX peakimid, cucremarndeckyto HomeHkinarypy (IUPAC) u TpuBmanbHbIE Ha3BaHUS
OTJIETIbHBIX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHUS OMPENESITh BAICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX AJIEMEHTOB B
COCUHEHUSAX, BUJ XHUMHUYECKOH CBs3W (KOBaJieHTHas, HWOHHAs, MeETaJUIMYecKas, BOJOPOAHAs), THII
KPUCTAJUTMYECKOUN PEeIETKH KOHKPETHOTO BEIIECTBA;

c(hOPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BHJIAa XUMHUYECKOW CBSI3U H
TUMA KPUCTAJUIMYECKOM pPEmETKH, OOMEHHbI M JOHOPHO-AaKIENTOPHBIA MEXaHU3Mbl 00pazoBaHUs
KOBAQJICHTHOM CBSI3U;

c(OPMUPOBAHHOCTh YMEHUMU: KJIACCH(UIIUPOBATH: HEOPraHWYECKHUE BEIIECTBA ITI0 HX COCTaBY,
XUMUYECKHAE PEAKIMH IO PA3IMYHBIM TMpPHU3HAKaM (YHUCIy M COCTaBY PEArMpYIOIIMX BEIIECTB, TETIOBOMY
s deKTy peakiuu, U3MEHEHHUIO CTENeHEeW OKHUCIIEHHUs 3JIEMEHTOB, OOpaTMMOCTH, Y4acTHUIO KaTaau3aropa U
JpyTHe); CaMOCTOATEIbHO BHIOMpATh OCHOBAHUSI W KPUTEPUHU ISl KIACCU(PUKALNUK H3Yy4aeMBIX BEIIECTB U
XUMHUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICH mepuoandeckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpPMUPOBAHHOCTh YMEHUHN: XapaKTEepPH30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB XMMHYECKUX
3JIEMEHTOB NEPBOro—4yeTBEpTOro nepuoaos llepuoanueckon cucremsl .M. Menneneesa, ucnosb3ys MOHATUS
(QHEPreTHYECKHE YPOBHHY», «IHEPreTHUECKUE IMOAYPOBHH», «S-, P-, O-aTOMHBIC OpOHTAIN», «OCHOBHOE H
BO30YXK/JIEHHOE DHEPreTUYECKHUE COCTOSHUS aToMay; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB
XUMHUYECKUX JJIEMEHTOB M HMX COEQUHEHUU Mo mnepuojnaMm u rpymnmnam llepuogumueckoit cucremsr [, W.
Menpeneesa, BalleHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI X DIIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TOATBEPXKIATh CYIIECTBOBAHUE TEHETHUECKOW CBSI3UM MEXKIYy HEOPTaHHYECKUMU
BEILIECTBAMHU C MIOMOIIBbIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKHUX PEaKLIUA;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKHCIIMTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHHUSI DJIGKTPOHHOTO OallaHca ATUX peaklWil; peakIuii HOHHOTO OOMeHa MyTEM
COCTAaBJICHHS MX TIOJHBIX U COKPAIIEHHBIX WMOHHBIX YPaBHEHWW;, pEaKIHil TUIPOIW3a;, peaKIuil
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHUS);

c(hOpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUil ¢ yu&€Tom
UX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTEP U3MEHEHUsI CKOPOCTH XUMHUYECKON PEAKUUU B 3aBUCUMOCTH OT
pa3aMyYHbIX (DAKTOPOB, a TaKXKe XapaKTep CMELICHUS XMMHUYECKOTO PAaBHOBECHUS MOJ BIUSHUEM BHEIIHUX
BozaeiictBuil (mpunuun Jle Harense);

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE pPEaKIUHU, JiekKallhue B OCHOBE
MPOMBIIIJICHHOTO TIOJYYeHHUs] CEepPHOM KHUCJIOTHI, aMMHaka, OOIIMe Hay4yHble MPUHLUIBI XUMHUYECKUX
MIPOU3BOJICTB; 11€JecOo00pa3HOCTh MPUMEHEHHUSI HEOPraHMYECKUX BELIECTB B NMPOMBIIUIEHHOCTH U B OBITY C
TOYKHU 3PEHUSI COOTHOILICHUS PUCK-TIONB3A;



c(OpPMUPOBAHHOCTH BJIAQJICHUS CHUCTEMOI 3HAHUN O METOJAaX HAayYHOTO MO3HAHMS SBJICHHUM MPUPOIBI —
HaOIlto/IeHNEe, W3MEpPEHUE, MOJCIUPOBAHUE, IKCIEPUMEHT (pealbHBI W MBICICHHBIN), HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, YMEHHUS MPUMEHSATb TH 3HAHUS MPU IKCIEPUMEHTAIBLHOM HCCIEIOBAaHUU BEIIECTB U
U1 OOBSCHEHUS XMMHUECKUX SBJICHHM, UMEIOLIUX MECTO B MPUPOJIE, MPAKTUYECKON NESTEIHHOCTH YeJIOBEKa U
B [IOBCEJIHEBHOW JKU3HU;

cOPMUPOBAHHOCTh YMEHHS BBISBISITh B3aUMOCBSI3b XMUMHUYECKUX 3HAHWM C TOHATUSAMH H
MPEJICTABICHUSIMA  JIDYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB [UIsi 0oJee OCO3HAHHOTO IMMOHUMAaHUS
MaTepuaibHOr0O €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIIOJIB30BAHUEM IMOHSATHH «MaccoBasi JOJs
BEILIECTBA B PACTBOPE» U «MOJIApHAs KOHIEHTpAIUsS», MAacChl BEIleCTBa WM 00bEMA Ta3a MO HM3BECTHOMY
KOJINYECTBY BEILECTBA, MACCE WM 00BEMY OTHOTO M3 YYACTBYIOUIMX B PEAKIMH BEILECTB; TETJIOBOTO dPdeKTa
peakuuy; 3HAYEHUs BOJOPOIJHOrO IIOKAa3aTesid pacTBOPOB KHUCIOT M WLIEJNOYEH C M3BECTHOM CTENEHbIO
aucconuanum; Maccbl (00bEMa, KOJIMYecTBa BEIIECTBA) MPOAYKTa PEaKlUU, €ClIU OJHO U3 UCXOJHBIX BEUIECTB
JTAaHO B BHUJE pacTBOpa C OINpPEACIIEHHOW MacCOBOM JOJieH pacTBOPEHHOTO BEIIECTBA WM JAHO B H30BITKE
(uMeeT mpUMecH); JO0JIM BBIXOJA MPOAYKTa PEaKIIMK; 0ObEMHBIX OTHOIIECHUH I'a30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENbHO IIAHUPOBATh U MPOBOAUTH XUMHUYECKHH SKCIIEPUMEHT
(mpoBeneHUEe peakuii HOHHOTO 00OMeHa, MOATBEPKIACHHE KaueCTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB,
oTmpe/ieJICHUE CPeibl PACTBOPOB BEIIECTB C MTOMOIIBIO MHAUKATOPOB, U3yUEHUE BIMSIHUS PA3JIMYHBIX (PaKTOPOB
Ha CKOpPOCTh XHWMHUYECKOW pEaKlUM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ady Mo TemMaM «MeTtamisly u
«Hemerannel») ¢ coOmrofeHreM TMpaBui O€30MacHOr0 oOOpalleHusi € BeUIeCTBAaMH M J1abOpaTOPHBIM
obopynoBanueMm, (HOpMyIUpPOBaTh IElNb HCCIEIOBAHMS, NPEICTABIATh B Pa3IU4YHON (QopMe pe3ylbTaThl
AKCIIEPUMEHTA, aHAJTM3UPOBATh U OIICHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOAATH MPaBUiIa MOJIH30BAHUS XUMHUYECKOM TIOCYION U JIa0OpaTOPHBIM
o0opynoBaHuEM, OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIHMSIMH 110 BHITIOTHEHUIO TAOOPATOPHBIX
XUMHUYECKHUX OMBITOB, YKOJIOTMYECKHU 1IeTIECO00PA3HOT0 MOBEJACHHS B OBITY U TPYAOBOU ACSITENLHOCTH B LIETSIX
COXpaAHEHHUsI CBOETO 3J0POBbs, OKpPYKarOUIEH MPUPOJHON Cpellbl U JOCTUKEHHUS €€ YCTONYMBOTO Pa3BHUTHS,
OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS Ha >KHBBIE OPraHU3Mbl OMPEACNEHHBIX HEOPTraHWYECKUX
BEILIECTB, TOHUMas cMbIch ntokazarens [[JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JICHANPABICHHBIA MOUCK XUMHUYECKOW WHGPOpMAIUU B
pa3NMYHBIX HMCTOYHMKAX (HaydyHas H ydeOHO-Hay4yHas IUTEpaTypa, CpeAcTBa MaccoBoil uHpopmanuu,
WNutepuer u apyrue), KpUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMaluio, TepepadaTeiBaTh €€ U
WCIIOJIh30BaTh B COOTBETCTBUHU C MTOCTaBJICHHON y4eOHOMU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMMmsbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OpraHu4YeCcKUX coequHeHuil A. M. 8
byrneposa
Htoro no pazneny 8
Paznea 2. Yraesogopoasl
51 [IpenenbHble YIriieBOIOPO/IbI — aJIKaHBI, 5
LIUKJI0AIKaHbI
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 14 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
54 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4
nepepabdoTka
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro no pazneny 35
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs
3.1 Crnuptsl. ®enon 11 1
KapOonusbHble COeTUHEHMS: allbETU/IbI U
3.2 keToHbl. KapOoHOoBbIe KHCITOTHI. CIIOKHBIE 21 1
a¢upsl. XKupsl
3.3 YrineBoasl 9 1
Hroro no pazneny 41

Pa3nen 4. A3oTcoaep:kanime opraHnyecKue coeTnHEeHUst




4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12
Hroro no pazgeny 12
Paszgea S. BoicokoMoJieKkyJ/JIsIpHbIE COeINHEHU S

5.1 BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS 6
Wroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Crtpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 9
anemeHToB /1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIITNH 19 1 3
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hemerammnbl 31 1
2.2 MeTais 23
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Mertobl NO3HAHUS B XUMUU. XUMUSA U 9
' JKU3Hb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

wn Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEJICTABICHHE O MHOTO00Opa3uu
OPraHMYECKUX COCTUHCHUI

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aToMa YIiepoja
(0CHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMHUecKasi CBsi3b B OpPraHM4YECKHUX
coeMHEHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Buael uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ }exTs B MONIEKyNIax OpraHudecKuX
COCJIMHEHU

[IpencraBnenue o kaccuPpUKauu v

cuctemaruueckas Homenkinarypa (IUPAC)
OpPraHUYECKUX BEIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEMC

ANKaHbI: TOMOJOTHYSCKUM pAaA, 06]]_[3.51
(I)OpMYJ'Ia, HOMCHKJIaTypa U U30MEpus,
9JICKTPOHHOC U MPOCTPAHCTBECHHOC




CTPOEHHE MOJIEKYIT

10

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKaHOB

11

12

13

14

HaxoneHue ankaHoB B IPUPOJE.
CriocoObI mostyueHus 1 IPUMEHEHNE
AJIKaHOB

[uxnoankansl: obmas hopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOCHHOCTH

CTPOCHUS M XUMHYECKHX CBOKUCTB, CIOCOOBI

MOJIY4YCHHA U MPUMCHCHUC

Pemenune pacu€tHbIx 3a1a4 HA
orpezeieHue MOJIEKYIIpHOU (HOpPMYIIbI
OPraHUYECKOro BEUIECTBA IO MACCOBBIM

J0JIIM aTOMOB 3JIEMCHTOB, BXOJAIIUX B €TI0

coctaB. CucremMarnsanusa U 00001IeHIE
3HAaHUH 110 TEME

AJIKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

16

PuznyecKknue 1 XMUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

CriocoObI nostyueHus 1 IpUMEHEHNe
QJIKEHOB

17

[TpakTrueckast padota Ne 1 o teme
"IlonyuyeHne sTUIEHA U U3yYEHUE €TI0
CBOMCTB"

18

19

Pemenune pacu€THbix 3a/1a4 Ha
oTpeieJICHUuEe MOJICKYJISIPHOI (hOPMYITHI
OPraHNUYeCcKOro BEIIECTBA

AnKaMeHbl: CONPSHKEHHBIE,
M30JIMPOBAHHBIE, KYMYJIMPOBAHHBIE.




OCOOCHHOCTH AIIEKTPOHHOTO CTPOCHUS

20

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JUEHOB

21

22

23

CriocoObI mosTyueHus 1 IPUMEHEHNE
aJIKaJMCHOB

AJIKMHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢du3nveckre CBONCTBA

XUMHUYECKHE CBOMCTBA aJIKUHOB

24

25

KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

CriocoOsbl MMOJIYYCHHA U IPUMCECHCHUC
AJIKUHOB

26

Pemenue 3agau: pacuy€Thl MO0 ypaBHEHUIO
XUMHUYECKON pPeaKIiu

27

28

29

Cucremarusanys U 0000IEHUE 3HAHUN 10
TEME

ApEeHbI: TOMOJIOTHYECKUH psiJ, oO1Iast
dopmynna, HOMEHKIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH3o0J1a ¥ TOIyoJia, UX (PU3HUYECKUe
CBOMCTBA

XHUMHYECKHE CBOMCTBA APCHOB: pCaKIINn
3aMCIIICHUA

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOEIMHEHMSI, OKHCIIEHHE TOMOJIOTOB
OeH3o01a

31

32

OCco0EeHHOCTH XUMUYECKUX CBOUCTB
CTHpOITA

Pemenue pacuéTHbIX 3a1a4 Ha
OTpeieIeHue MOJIEKYJIIPHON (hOPMYJIBI
OpPraHUYECKOro BELECTBA




33

CrniocoOblI MosTy4eHus U IpUMeHEHue
apeHoB

34

I'eneTnueckas cBA3b MCXKAY pa3IndHbIMU
KJracCaMH yIrji€BoJO0pOJd0B

35

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peakuuid. Cuctemaruzanus u 00001eHne
3HAHUI 110 TEME

36

37

[Ipupoaustii ra3. IlonytHsie HEDTAHBIC
rasbl

KaMmeHHbIi yroyib ¥ IpOIyKThI €70
nepepaboTKu

38

Hedtb 1 criocoOb! €€ mepepaboTKH.
[IpuMeHeHre TPOAYKTOB IepepabOTKU
He(TH

39

40

41

TI'enernueckas cBI3b MCXKAY pa3JIndHbIMUA
KJ1acCaMH yIrji€BOJOpOJ0B

["anoreHonpou3BOAHBIE YTIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEAKIIUU
3aMEIICHHS TajJoTreHa

JlelicTBue mIen04Yel Ha
rajoreHnpousBoAHbIe. Bzaumopeiicteue
JUTAIOTCHAIKAHOB C MAarHUEM U [IUHKOM

42

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
pazneny "YrieBopopost”

43

44

45

KonTponbHas pabota mo Teme
"Yraesogopoer"

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUH psij1, oOmast popmyra,
CTPOEHHE MOJIEKYJI, U30MEpUs,
HOMEHKJIaTypa, Kinaccudukarms,
(bu3HIecKre CBONCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB




CrniocoOblI MosTy4eHus U IpUMeHEHue

40 OJTHOATOMHBIX CIIUPTOB
[IpocTsie a3¢upbl: HOMEHKIATypa U

47 HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB
MHOroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1

48 TIIMIEPUH, UX (pU3nYecKre 1 XUMUYECKUe
CBOMCTBa

49 CriocoObI mosTyueHus 1 IPUMEHEHNE
MHOT'OQTOMHBIX CIIUPTOB

50 @DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
cBoiicTBa. TOKCHYHOCTH peHOIa

51 XuMH4ecKue cBoicTBa (heHoa

59 CrniocoOblI MoTy4eHus U IpUMeHEHUe
denomna
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Criupthl U peHonb!"

54 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe
AJNBIIETHIBI M KETOHBI: DJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmya,
MU30MEepHs 1 HOMEHKJIaTypa

56 AnbJerupl ¥ KeTOHbI: GU3NYecKue
CBOWCTBA; PEAKINH MTPUCOCTUHEHUS

57 Peakmuu okuciaeHHs U KaYeCTBEHHbBIE
PEaKIMU AJIbJETUA0B U KETOHOB

58 Crioco0bI TOTyYeHUST aTbACTUIOB U
KETOHOB
OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE

59 KHCJIOTHI, 0OCOOCHHOCTH CTPOCHUS MX

MOJIEKYII




60

N3omepust 1 HOMEHKIIAaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBureny BeICIIAX
KapOOHOBBIX KHCIIOT

64

65

[TonsaTne o MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CriocoOsbl MMOJIYYCHHA U IPUMCECHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

67

68

69

70

Du3nYeCcKne U XUMUYECKUE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMUYECKON PEeaKliu, Ha ONpeeIeHIE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUUECKOTO
BEIIECTBA

[Ipaktudeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Kap6oHoBsie kucnoThl. CinoxabIe dPuphI"
Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIBHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoOe




72

73

74

Mpbu1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Molollee Aeiicteue. Ilonsatue o
CHHTETUYECKUX MOIOLIMX CPEICTBAX
(CMO)

['eneTnueckas CBsI3b yrieBOIOPOIOB U
KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX
BEIIESCTB

PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peakui

75

76

77

CucreMmaru3anus 1 0000IIeHNe 3HAHUH 110
TeMe

OO61mas xapakTepucTHKa YIiIeBOI0B U
KJIaCCHU(UKAIUS yIIIEBOJOB (MOHO-, TU-
HoJIMCaxapuabl)

Monocaxapu/ibl: GU3HYECKUE CBOMCTBA U
HaxO0JXKJICHHE B MPUPOJIC

78

[Ipumenenue rioKko3sbl, €€ 3HaUeHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma

79

80

81

Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. HaxoxneHnue B npupoe u
IPUMEHEHHE JUCaXapuI0B

ITonucaxapuael: CTpOCHUE MAaKPOMOJIEKY!I,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

[TousTue 00 HCKYCCTBCHHBIX BOJIOKHAX

82

83

84

Pemenne pacdyeTHsIX 3a/1a4 HA
oTpeziesieHUe JI0JIM BBIXOAA MPOIyKTa
peakuuu OT TEOPETUIECKH BO3ZMOXKHOTO
Cucremaru3zaius u 000011eHre 3HaHUH 110
pazneny

KonTtponbHas pabora o Teme
"Kucnopoacoaepxaniye opraHu4eckue
coeuHeHus"




85

86

AMUHBI: K1accuuKanus, CTpoeHue
MoJIeKyJ, oOmiast popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3n4YecKre CBOWCTBA
XHUMHYECKUE CBOMCTBA ar(paTHIECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

88

89

90

CriocoObI MOTy4eHUs U IPUMEHEHUE
anmu(aTHIeCKuX aMHHOB

AMUHOKHUCIOTHI: HOMEHKJIATypa U
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtaenpHbIC MIPEICTABUTENH O
aMUHOKHCIIOT

XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT, UX
OHOJOrN4YecKoe 3HaYCHHE aMUHOKHUCIIOT.
CuHTe3 U THIPOIN3 NENTH]IOB

91

benku xak npupoaHbIe TTOJIUMEPHI;
CTPYKTYpPHI O€JTKOB

92

93

XHUMHUYECKHE CBOUCTBA OEIIKOB

A30Tc0z[ep>1<amne TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYKHGI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

94

[IpakTuueckas pabora Ne 4. Pemenue
IKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
"A3oTcoaeprKalye OpraHun4ecKe
coequHeHus"

95

[TpakTrueckas pabota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME
"Pacnio3HaBaHuE OpraHUYECKUX
coequHeHui"

96

KonTponbhast pabota no teme
"A30TCcoepIKale OpraHnIeCcKue
coenqnueHusa”




97

98

99

OcHOBHBIE IOHATHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/BbI UX CUHTE3a —II0JIUMEPU3aLUs U
IIOJIMKOHICHCALUS

[Tnactmaccel. Y Truim3anus U nepepadoTka
IUIACTHKA

OnacToMepbl: HaTypaJIbHbIN
CHHTETHYECKHE Kaydyku. Pe3una

100

101

102

Bouiokna: HatypanbHbIe, HCKYCCTBEHHBIE,
cuHretnyeckue. [lonrumepsl cnenuanbHOro
Ha3HAYECHHUS

[TpakTuueckast pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacnio3naBanue miacTMacc U BOJIOKOH"

O0600I11IeHNE U CUCTEMATU3ALUS

M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYIISIpHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(poBbIe
1w/ Tema ypoka Beero Kontpoabnbie IIpakTnyeckue fI[Sy'—IEHI/IH :)lﬁ[()l;I;OBaTenbﬂme
padoThI padoThI pecypest
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
31eMeHT. M30TonbI
5 CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIC UMCIIa
3 Krnaccudukanus XuMHuecKux 3J1eMeHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIE KOH(PHUTYpaLUK aTOMOB
5) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XUMMUYeCcKux 3eMeHToB /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHUEH
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiam
9 CucremaTu3anus 1 0000IIeHNe 3HAHUH TI0 1
TeMe
Buapl xumuyeckoii cBsa3u. MexaHu3Mbl
10 00pa30BaHMS KOBAJICHTHOM CBSI3H. 1

Bonoponnas cBa3p. MexxMoIIEKyIsIpHbIE




B3aUMOJIEHCTBUS

11

12

BaneHTHOCTP U BaJIEeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

HpeI[CTaBJ'IeHI/If[ O KOMIIJICKCHBIX
COCAUHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOJIEKyIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOPax

HcTuHHBIE PaCTBOPBI: HACBIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BhIpayKEHUSI KOHIICHTPAILIUU
pacTBOpOB

17

Pemrenue 3aa4 ¢ MCIoOIb30BaHUEM TTOHATHI
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna,
"MoJIIpHasi KOHIIEHTparus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB

CI/ICTeMaTI/BaHI/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

20

KonTponbnas padora no temam "CtpoeHue
atoma. [leproanueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMUYECKUX
sanemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Knaccudukamnms XuMuaecknx peakiuii B
HEOPraHWYECKOW U OPraHU4eCKON XUMHH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH




COXpaHEHUs U NPEBpALICHUS YHEPTUU IIPU
XUMUYECKUX PEAKLUAX

22

23

Tennobie 3 (HEKTh XUMUUECKUX PEAKITH.
TepMoxuMuyeckue ypaBHEHUS

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TEePMOXUMHUYECKUM YPABHEHUSIM

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT Pa3IHyYHbIX (PaKTOPOB.
Karanus u xaTann3atopsl

25

26

['oMoreHHbIE U TeTEPOTEeHHBIE PEAKITUN
[IpakTuueckas pabora Ne 1 mo teme "Bnusiaue

pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOH peakiuun"

27

OO6parumbie 1 HEOOpPATUMBIEC PEAKIINH.
XHUMHUYECKOE PAaBHOBECHE

28

29

30

[IpakTuueckas padora Ne 2 o reme "BnusiHue
pa3nu4HbBIX (PAaKTOPOB HA MOJI0KEHUE
XUMHUYECKOTo paBHOBecus"

DnexTponauThyeckas auccoruanus. CUibHbIe
U ciabbie eKTponuThl. CTeneHb
JIACCOIAAIIN

HNonnoe npousseaenue Boasl. Cpenga BOAHBIX
pactBopoB. Bogopoanslii mokaszarens (pH)
pacTtBopa

31

I'mpponus cosneid. Peaknuu, nporekaroniye B
pacTBoOpax NMEKTPOIUTOB

32

33

IIpakTuyeckas padora Ne 3 o Teme
"XUMHYECKUE PEAKIIUU B PAaCTBOPAX
AJIEKTPOJIUTOB"

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu.
Baxxneiiiine OKUCIUTEIN 1 BOCCTAHOBUTEIIN




MeTto[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

34
Oananca
35 DEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB
36 Pemienue 3a1a4 pa3InyHbIX THIIOB
37 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB
38 CucreMaruzanys 1 0000IIeHe 3HAHUHT 110
Teme "XuMuueckue peakiun"
39 KonTponpHas padota o Teme "XumMudeckue
peakuun"
[Tonoxxenue nemetamios B [lepuoguueckoit
40 cucTeMe XumMudeckux anemeHTos 1. U.
MemnpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoB. Du3MYecKre CBONCTBA HEMETAIIIOB
41 AJOTponus HEMETaJUIoB (Ha puMepe
KHCIIOpoJia, cepsl, hocdopa u yriepozaa)
42 Bomnopon: nomyuenue, pusndeckue u
XUMHUYecKue cBoiicTBa. ['uapuis
I"aymoreHsl: HAXOXKICHHUE B TIPUPOJIC, CIIOCOOBI
43 MOJIy4eHUs1, PU3NYECKUE U XUMUYECKHE
CBOICTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS
TaJIOTeHOB
JlabopatopHble 1 IPOMBIIIIIEHHBIE CIIOCOOBI
45 noJiyueHus rajgoreHoB. [Ipumenenue
TaJIOTEHOB M UX COCIUHEHHIA
[Tpaktrueckas padota Ne 4. Permenue
46 IKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"Tanorensr"
47 Kucnmopo: maboparopHbie W TPOMBIIIIIICHHBIC

CHOCOOBI MOTyUYeHUs], PU3NYECKUE U




xuMuueckue cporictBa. O30H. [Ipumenenue
KHCJIOpO/ia U 030Ha

48 OKcuIbl ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3InyHbIX THIIOB
Cepa: HaXOXXJeHHUE B IPUPOJIE, CITOCOOBI

50 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, cyabhuabl

59 Kucnopoacoaepkamue COeIMHEHUS CEPHI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIIOTHI
[IpakTuueckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u
e€ coequHeHUs"
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI

54 MoJIydeHusi, GU3NYECKUE U XUMUYECKHE
CBOWCTBAa. AMMHAK, HUTPUIBI

55 Kucnoponcoaepxaiiue coequHEHHs a30Ta.
Oco6eHHOCTH CBOMCTB a30THON KUCIIOTHI

56 [TpumeHeHne a30Ta M €ro COSAMHEHUI.
A30THBIE y10OpEHUS
docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI

57 NOJTy4eHUsl, PU3NUYECKUE U XUMUUYECKHE
cBoiictBa. @ochunbl u pochun

58 Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comu pochopHOit KUCTOTHI

59 [Ipumenenue docdopa 1 ero coeTMHEHUH.
dochopuble y1oOpeHus
IIpakTruyeckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 110 TeMe "A30T U
dbocdop u ux coenuHeHUs"

61 VYrnepoa: HaX0XAEHUE B IPUPOJE,




JUIOTPONHBIE MOAU(DUKALNH; PU3UUECKUE U
XUMUYECKHE CBOWCTBA, TPUMEHEHHE

Oxcun yriepoaa(ll), okcun yriepoma(1V),

62 YrOJbHas KUCJIOTa U €€ COIn

63 Pemenue 3amay pa3aMvHBIX THIIOB
Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

64 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE
CBOICTBA

65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA,
CYJTHKATBI

66 [IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH.
Crek10, ero noyyueHue, BUAbI CTEKIIa

67 Pemenwue 3a1a4 pa3muIHBIX THIIOB

68 CucremaTu3anus 1 00001IeHNe 3HAHUH 110
teme "Hemeramibr"

69 KonTponbras padora mo teme "Hemeramisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI,
KOppEeKIHsI OIIHNO0K
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMHYECKHUX DIIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS STIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

79 O6mue ¢pusznyeckue CBOMCTBa METAIIOB.
[IpuMmeHeHre METaIoB B ObITY U TEXHUKE

73 Cnuael MeTaiioB. Koppo3usi meTanioB

74 Pemenne 3a1a4 pa3nudyHbIX TUIIOB
DIEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTauioB. OO0IIMe COCOOBI MOTyYeHUS
METaJIJIOB

76 O6mas xapakrepucTuka MetamioB |A-rpynmnsl

[Tepuonuueckoit CUCTEMbI XUMHUYECKHX




a1eMeHTOB. Hartpuii u Kanuii: noiydeHue,
¢du3nyeckre 1 XUMHYECKHE CBOMCTRA,
IIPUMEHEHHE ITPOCTHIX BEILECTB U UX
COETUHEHUN

77

Oo6mas xapakrepuctuka metamioB [A-
rpynusl Ileppoaudyeckoi cucTemsl
XUMHYECKHUX AJIEMEHTOB. Maruuii M KajabIUi:
noydeHue, Gu3ndecKue 1 XUMHICCKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEIUHEHNN

78

79

80

JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS
AnoMHUHUI: oydeHue, Gpu3ndeckue u
XMMHMYECKHUE CBOICTBA, IPUMEHEHHE

AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHIA
AITFOMUHHS, TUAPOKCOKOMIUICKCHI aTFOMHHHUS,
UX IPUMCHEHHUE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

IIpakTruyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTaJibl TTIaBHBIX OArpynm"

OO1as xapakTeprCcTUKa METaNIOB TOOOYHBIX
noarpynn (b-rpynm) [Tepuoaudeckoit
CHUCTEMbI XUMUYECKHUX DJIEMEHTOB

84

®uU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U
€ro COCIMHEHUN, UX TPUMEHEHUE

85

86

87

Baxnerime coeTMHEHNs Maprasiia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBOICTBa

du3znuecKkrue U XMuMHUYECKHE CBOMCTRA Kele3a
U €r0 COeTUHECHMI. HonyquI/Ie U IPpUMCHCHUC
CIIJIaBOB K€JI€3a

du3znueckre U XMUMHUUECKIE CBOMCTBA MEIU U




€€ COCIMHEHUM, UX IPUMEHEHUE

dusnueckre 1 XUMHUUECKUE CBOMCTBA IIMHKA U

88 €ro COeIMHCHUH, NX TPUMEHEHHE.
I'mapOoKCOKOMILIEKCHI IMHKA
[IpakTrueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
"Mertasuipl TOOOYHBIX TTOATPYIIT"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

01 O06006111eHre U cUcTeMaTU3alus H3Y4YeHHOTO
Marepuaia mno teme "MeTaysr"

92 Kontposbnas padora mo teme "Mertamibr"

93 AHanus pe3ynbTaToB KOHTPOJIbHOHN paboThI,
KOppEeKLHsI OIINO0K
Ponpb xumun B o6ecrieyeHu YCTOHYHBOTO

94 pa3ButTus yenoBeuecTBa. [loHsTre 0 Hay4YHBIX
METOJIaX UCCIIEI0BAaHUS BEIIECTB
HayuHble npUHIUIBI OpraHU3aIiH

95 XUMHUYECKOT0 MPOU3BO/ICTBA.
[IpombleHHBIE CTIOCOOBI MOTYYESHHS
BOKHEHIIINX BEIIECTB

96 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
CpEZbl U €T0 MOCIEACTBHUS

97 XuMus U 3710pOBbe yesoBeka. JIekapcTBEHHbIE
CpeacTBa

08 Xumus nuny. Poibs xumun B o0ecrieueHuu
MUILEBOM 6€30M1acCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeAcTBa.
briToBas xumust
X¥MHS B CTpOUTENBCTBE. BaxkHelmue

100 CTPOUTENbHBIC U KOHCTPYKIIMOHHBIE

MaTepHuabl




101 Xumus B C€NbCKOM X03siicTBe. Opranndeckue

1
1 MUHEpaJbHBIC yI0OpCHUS
CucreMaruzanys 1 0000IIeHEe 3HAHUHT 110
102 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

JI€skun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
rosuchebnik.ru

infourok.ru

kopilkaurokov.ru

multiurok.ru

YPOK.p®

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomneknus L{udppossix O6pazoBatensubix Pecypcos. — http://school-
collection.edu.ru

Yuun.py

aKmacc.py



