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MNOSACHUTEJIBHAS 3AITMCKA

Pabowas mporpamma mo XUMHM Ha ypOBHE CpeaHero oOmero obOpasoBaHusi pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii @enepanum», TpeOoBaHMNA K
pe3yibTaTaM OcBOeHUs (eiepaibHON 00pa30BaTeIbHON MporpaMMbl cpeaHero oomero oopazoanusi(P@OIT COO),
npencTaBicHHBIX B DenepanbHOM rocyaapcTBeHHOM obOpazoBatensHoM ctanpapre COO, ¢ yuérom Konnemnmum
IperoiaBaHusl yd4eOHOTO mpenMmera «XuUMUsS» B 00pazoBaTeNbHBIX opranusanusx Poccuiickoit denepanmu,
peann3ylonMX OCHOBHBIE O0pa3oBaTeNbHBIE IMPOrPaAaMMBI, W OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit @enepanun Ha nepuoj 1o 2025 rogay» (Pacnopspkenue [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIIyOJIEHHOTO M3YyYEHHS 3aHUMAET BAXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
oOpasoBanus ydanmxcs 10—11 xmaccos. M3ydenue npeamera, peaan3yemMoe B YCIOBHUAX Ju(QepeHIIMPOBAHHOTO,
npo(uIbHOTO O0yUYeHHsI, TNPHU3BAHO OOECHEeYUTh OO0ME00pa3oBaTENbHYI0 U OOMIEKYJIBTYPHYIO IOATOTOBKY
BBIITYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO /ISl QIaNTalluy WX K OBICTPO MEHSFOIIUMCSI YCIIOBUSM KH3HH B COIIYME, a
TaKkKe Uil MPOJOJDKEHUS OOydeHUs B OpraHu3alusax MNpo(ecCHOHaIbHOIO 00pa3oBaHUs, B KOTOPBIX XHMHS
SIBIISICTCS OJTHOM M3 IPUOPUTETHBIX TUCIIUILIIHH.

B mporpamMe mo XMMHUHM Ha3HAa4Ye€HUE MpeaMeTa «XUMUsS) TOJIy4aeT MOAPOOHYI0 HWHTEPIPETAIHIo B
COOTBETCTBUU ¢ ocHoBomnosaratomumu noioxeHussmu  @I'OC COO o B3auMoOOYCIOBIEHHOCTH LIEJEH,
COJIepKaHUs, PEe3yJIbTAaTOB 00yYeHHs M TPeOOBAHUI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB. CBUIETEIILCTBOM TOMY
SIBIISTEOTCSI CIICTYFOIIIME BBITIOJTHIEMBIE TPOTPAMMOii 110 XUMHH (DYHKITUH:

¢ UHPOPMAIMOHHO-METOIUYECKAs, peaTu3alis KOTOPOH 00ecreunBaeT MOJyYeHUE TPEACTaBICHUS O
HEJSAX, COJIEPKAHUH, OOIIEeH CTpaTeTuu 0Oy4eHHs, BOCTIUTAHUS U Pa3BUTHs 00yJarOIINUXCs CPeCTBAMU
npeaMeTa, H3y4aeMoro B paMKaxX KOHKPETHOTO TPOQHIIS;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpast MpeaycMaTpruBaeT OTIpeJieIIeHuE: MPUHITAIIOB
CTPYKTYpPUPOBaHUS U IOCJEIOBATENBHOCTH H3yYeHHMs] Yy4eOHOro MarepHuana, KOJMYECTBEHHBIX MU
Ka4eCTBEHHBIX €r0 XapaKTEPUCTHK; ITOAX0J0B K (OPMHUPOBAHUIO COAEPIKATEILHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa3oBaTeIbHBIX AOCTHKEHHH OOydalolmMXcs B paMKax HMTOTOBOM aTrTecTaluud B Qopme
€IMHOTO rOCYAAPCTBEHHOTO 3K3aMEHa 110 XUMUHU.

IIporpamma uis yriryOI€HHOTO U3Y4EHHS] XMMHHU:

® YCTaHABJIMBACT WHBAapUAHTHOE NPEIMETHOE COJAEp)KaHHe, 00s3aTeIbHOE Ul M3Y4YEHUS B paMKax
OTIENBHBIX HpoduiIel, NnpeaycMaTpuBaeT paclpelelieHue U CTPYKTypUpOBaHUE €ro IO KJIaccam,
OCHOBHBIM COJI€pKaTeNIbHBIM JINHUSAM/pa3jiesiaM Kypea;

e aéT MpUMEpPHOE pacipeesneHre yueOHOro BpeMEeH!, pEKOMEHIyeMOr0 [l U3y4EeHUsl OTJENIbHBIX TEM;

e QpeylaraeT NPUMEPHYI IOCIIEA0BATEIbHOCTh H3yYeHHs] y4eOHOro Martepuaja ¢ Y4ETOM JIOIMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€il;

e aéT METOJMYECKYI0 MHTEpIpEeTalMIo Lesel U 3ajad M3ydeHUs MpeaMeTa Ha YriIyOJEéHHOM YpOBHE C
y4€TOM COBPEMEHHBIX IMPHOPUTETOB B CUCTEME CpEIHEro oO0IIero o0pa3oBaHMs, COIEPIKATEIbHOM
XapaKTepUCTUKHU IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS OCHOBHOHM 0Opa30BaTENIbHOW MpOrpaMMbl
cpeaHero oOmero obpa3zoBaHMs (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIAMETHBIX), a TaKKe C y4ETOM
OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHBIX JAEHCTBHM 0Oy4aromerocs IO OCBOCHUIO COJEpXKaHUsA
npeaMera.

ITo BceM Ha3BaHHBIM MO3MLHUSAM B IpOTrpamMMe MO XMMHUHU MPESyCMOTPEHA MPEeEeMCTBEHHOCTh C 00yYeHHuEM
XMMUU Ha YpPOBHE OCHOBHOTO o0miero o0Opas3oBaHus. 3a MpeAeilaMH YCTaHOBJIIEHHOW MpPOrpaMMON MO XUMHHU
o0si3aTeNIbHOM  (MHBapUMaHTHOM) COCTaBIIAIOLICH coAep)kaHMs YydeOHOro mpeamera «XHUMHUS» —OCTaércs
BO3MO’KHOCTh BBIOOpa €ro BapHAaTUBHOW COCTABIISAIOLICH, KOTOpas JOJKHA ONPEAENAThCS B COOTBETCTBUH C
HampaBJIeHUEM KOHKPETHOTO NMpoduiast o0yueHus.

B cootBercTBUM ¢ KoHIEeNTyadbHbIMU NoJoxkeHussMH @I'OC COO o Ha3HaueHHM NpeIMETOB 0a30BOTrO U
yriIyOoJa€HHOTO ypOBHEH B cucteMe qu(QepeHInpOBaHHOTO 00y4YeHHUsI HAa YPOBHE CPEJHEro oOIero oopazoBaHus
XMMUSL Ha YpOBHE YIJIyONEHHOIO W3y4eHMs HANpaBieH Ha pPealH3alui0 MPEeEeMCTBEHHOCTH C IMOCIEAYIOIIUM



ATANOM TOJYYEHHUS] XMMHUYECKOTO 00pa30BaHUs B paMKaxX H3YYEHHUsS CHEIMAIbHBIX €CTECTBEHHO-HAYYHBIX H
XMMUYECKUX JUCHUIUIMH B By3aX M OPraHM3alMsAX CPEIHEro MpoQeccHoHaIbHOTO oOpa3oBaHus. B 3Toil cBsizn
U3yUYeHHE MpeaMeTa « XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YTIyOJieHHE TeOPEeTHUECKON
U TPAKTUYECKOM MOJrOTOBKH 00y4aromuxcs, BIOPABIIUX ONpenelaéHHbIH mpopmib 00ydeHus, B TOM YHUCIE C
MEPCHIEKTHBON MOCIEAYIOMIEr0 MOJYYEeHUS! XUMHUYECKOro oOpa3oBaHUS B OpraHu3alusax MpoeccrOHATBLHOTO
oOpazoBanus. Hapsny ¢ stum, B cBere TpeboBanuiit ®I'OC COO k miuaHupyeMbIM pe3ylbTaTaM OCBOCHUS
denepanbHON 00pa30BaTEIBHONW MPOTPAMMBI CPEAHETO O0O0IIero 0o0pa3oBaHUs H3YUYCHHE NpeaMeTa «XHUMHS»
OPHUEHTUPOBAHO TaKXKE Ha pEHICHWE 3aJad BOCHHTAHUS W COLMAIBHOTO pa3BUTUS OOyJarommuxcs, Ha
dbopmMupoBaHHEe Yy HHX OOIIEHHTEIUICKTYyalbHBIX YMEHHUH, yMEHHH paluoHAIM3alUi y4eOHOTO Tpyda U
0000MEHHBIX CIIOCOOOB JACITETLHOCTH, IMCIOIIMX MK TUCITUIUIMHAPHBIN, HAIIPEIMETHBIA XapaKTep.

CocraBnsiomumMu npeaMera « XUMHs» Ha YPOBHE YIITyOJIEHHOTO M3yYEHUS SIBISIOTCS YTIyOIEHHBIE KYPCHI
— «Oprannueckas xumus» 1 «OOmas u HeopraHumueckas xumus». [Ipu ompeneneHun NoaXoI0B K OTOOpY M
CTPYKTYPHOU OpraHHM3allH COJIEPKAHHUS 3TUX KypCOB B MPOTpaMMe IO XHMHH 32 OCHOBY NPHUHSTHI TIOJIO0KESHUS
OI'OC COO o paznuuusx 6a30BOro U yriryoJEHHOTO YPOBHEW M3YyU€HHUS MTPEeIMETa.

OcHoBy coaepkanusi KypcoB «Opranudeckass XxuMusi» U «OO0IIass 1 HeopraHU4YecKass XUMH» COCTABJISET
COBOKYITHOCTH TIPEIMETHBIX 3HAHWN W yYMEHHH, OTHOCSIIMUXCA K 0a30BOMY YpPOBHIO M3YYEHHUs IpenMeTa. JTa
cHcTeMa 3HAHWH TMOJyYaeT OINpenesIEHHOE TEOPETUYECKOE JOTIONHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOMTH
CYIIECTBEHHO OOJIbIINIA 00bEM (pakTONOrMUeckoro Marepuana. Tak, Ha yriiyoJéHHOM YpOBHE U3y4EHUS MpeIMeTa
o0ecriedyeHa BO3MOKHOCTh 3HAYUTEIFHOTO YBEIIMYCHUST 00hEMA 3HAHUI 0 XMMHYECKHX 3JIEMEHTaX U CBOMCTBAX UX
COCJIMHEHUI Ha OCHOBE PACHIMPEHUS W YTIyOJICHUS MPEIICTABICHUA O CTPOSHUH BEIIECTBA, XUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TPOTEKAaHUS pEaKIHid, pacCMaTPpUBAEMbBIX C TOYKH 3PCHHS XHMUYECKON KHHETHUKH H
TEPMOAMHAMUKH. M3yueHue mepruoandeckoro 3akoHa u [leproandeckodl CHCTEMBl XHMHUYECKHX JIIEMEHTOB
0azupyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXaHHUYECKUX TPEICTABICHUAX O CTPOCHUHM aToMa. XUMHYECKas CBS3b
OOBSCHSIETCS C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHHUH Ipu e€ 00pa30BaHUM U Pa3pyILIEHUH, a TAKKe C TOUKU
3peHusi MexaHu3MoB e€ oOpa3oBaHus. V3ydueHue THUIIOB peakuuil JomonHseTcs GopMHUpPOBAHUEM MPEACTABICHUI
00 AIEeKTPOXMMHUYECKHX MpoIleccax M 3JIEKTPOJIM3E PacIlaBOB U pacTBOPOB BelIECTB. B Kkypce opranuueckoit
XUMHH TIPU PACCMOTPEHUHU PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHUH yJensercs ocoboe BHUMaHHE BoIpocaM 00
ANIEKTPOHHBIX 3((PpeKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX M MEXaHU3Max peaKkiuil.

Oco0oe 3HayeHHe MMEET TO, YTO Ha COJEp)KaHHWE KYpPCOB XMMHH YIIyOJIEHHOTO YpPOBHS M3y4€HHUS JIs
KJIaCCOB OIMpeNenéHHoro npoduis (r1aBHBIM 00pa30oM Ha UX CTPYKTYpy U XapakTep AOIMOJIHEHUH K oOruieit
CHUCTEME€ IpPEJIMETHBIX 3HAHUM) OKAa3bIBAIOT BJIMSHHE CMEXKHBbIE HpeaMmeTsl. Tak, Hampumep, B COJAEPKaHUU
npeaMeTa Ajs KJIacCoB XUMHUKO-(PHU3UYecKoro npoduis 0osblioe 3HauYeHUE OyAyT MMETh 3J€MEHThl y4eOHOTO
Matepuaina mno obuieit xumuu. IIpu M3ydeHun mpeamera B IaHHOM Cilydae aKIeHT OyAeT clejaH Ha OOLIHOCTb
METO/IOB TMO3HAHUS, OOIIHOCTh 3aKOHOB W TEOPUH B XUMHH M B (DU3HKE: ATOMHO-MOJICKYJISApHAs TEOpHUs
(MonekynsipHast Teopusi B (DU3MKE), 3aKOHBI COXPAHEHUS MacChl U DHEPruu, 3aKOHBl TEPMOIMHAMUKH,
AIIEKTPOJIN3A, IPEICTABICHHS O CTPOCHHUH BELIECTB U IPYToe.

B 1O xe BpeMsa B cojaep)KaHMU TpeAMEeTa IS KIACCOB XMMMKO-OHMOJIOTHYECKOTO MpOoduis OObIIMiA
yIenbHbIA Bec OyleT MMETh OpraHudeckas XuMusa. B 3ToM ciydae mpenocTaBiisieTCsi BO3MOXKHOCTh Ui OoJiee
00CTOSITENIFHOTO PACCMOTPEHUSI XUMHUYECKON OpraHu3aluil KIETKH KaK OHOJOTMYeCKOW CHCTEMbI, B COCTaB
KOTOpO#l BXOJAT, K MPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMUIbI, OCJIKH, YrIIeBObl, HYKICHHOBbIE
KUCIIOTHI U apyrue. [Ipu 3ToM 3HaHMS O cocTaBe U CBOWCTBAaX MpeACTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX
BEIIECTB CIIy’KaT OCHOBOM Ul U3y4EeHHUs CYIIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHUS, TUIIEBAPCHHUS.

B mutane ¢popmHpoBaHus OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHUS OOIEHAYyYHBIX METOJIOB MO3HAHUS U
OMbITa MPAKTUYECKOTO MPUMEHEHHs Hay4HbIX 3HAHUH M3ydyeHue npeaMera «XUMHsS» Ha YIIyOlE€HHOM YpOBHE
OCHOBAHO Ha MEXIPEIMETHBIX CBS3iX C YUeOHBIMU IpeIMETaMH, BXOAALIMMU B COCTaB MpEeIMETHBIX obiacTei
«EctecTBeHHO-Hay4HbIE TPEAMETHI», «MaremaTuka U nHpopMaTuka» U «Pycckuii A3bIK U TUTEpaTypar.

[Tpu n3yuenun yueGHOrO npeamera «XUMHUs» Ha yriIyOoJ€HHOM ypOBHE TaKke, Kak Ha YPOBHE OCHOBHOTO U
cpenHero ooOmiero oOpaszoBaHus (Ha ©a30BOM ypOBHE), 3ajaueil MEPBOCTEINICHHOW 3HAYUMOCTH SIBIISETCS



(dbopMupOBaHHE OCHOB HAayKH XMMMH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTHUECKON JEATEIbHOCTH
YeJoBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOWM KyNbTypbl. PemieHuwe 3Toi 3amaun Ha YriayOnEHHOM YpOBHE

U3y4YeHMs NIPeIMETA MIPEAIoaracT peaau3altio TAKKX LeJIeH, Kak:

(dopmMupoBaHHe MPEICTABICHUI: O MaTePHAIHLHOM EAUHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH
SIBIICHUH TPUPOJbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ BeIyllel posiu B oOecrieyeHnn
YCTOMYUBOTO DAa3BUTHSA YEJIOBEUYECTBA: B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPreTUYeCKOr u
MUIIEBON O€30MacCHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB, HOBBIX MCTOYHUKOB
SHEpPruM, B 00€CIEUEHUH PallMOHAIBHOIO MPUPOJOINOIb30BaHus, B (JOPMUPOBAHUM MHUPOBO33PEHUS U
oOrIel KylnbTyphl Y€IOBEKa, a TAKKE SKOJIOTUIECKH 000CHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOMN CpEAE;

OCBOCHHME CHCTEMBI 3HAHWH, JISKAIIUX B OCHOBE XMMHYECKON COCTABJSAIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpaA: PyHIaMEHTATBHBIX MOHSATHH, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX MPEICTABICHUN
O CTPOCHMM BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYISIPHOM, O
TEPMOJMHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSAX TMPOTEKAHUS XUMHUYECKUX pEakluHii, o
XUMUYECKOM PaBHOBECHH, pPAaCTBOpax M AHCIEPCHBIX CHCTeMaxX, 00 OOIMX HAay4HBIX MPHUHIUIAX
XUMHUYECKOTO ITPOU3BOJICTBA;

(dbopMupoBaHHE Y 00y4arOIKUXCsl OCO3HAHHOTO MOHUMaHU s BOCTPEOOBAaHHOCTH CUCTEMHBIX XUMHUECKUX
3HaHUW Ui OOBSCHEHUS KIIIOYEBBIX HJAEH W MPOOJIEM COBPEMEHHOW XUMHUHU, ISl OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHWW, HMMEIOIINX €CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAaMOTHOIO pPENICHUS
npoOsieM, CBA3aHHBIX C XMMHEH, MPOrHO3MPOBAHMS, aHAIM3a W OLEHKH C MO3UIMI 3KOJOTrHYecKOn
0€30MacHOCTH MOCHEACTBUIM OBITOBOM M MPOU3BOACTBEHHOMN JESTENHOCTH YEJIOBEKa, CBA3AHHOU C
XMUMHYECKUM MPOU3BOJICTBOM, UCIIOJI30BAHUEM U NEPEpadOTKOM BEIIECTB;

yrIIyOJIeHHEe TIPEICTABICHU O HAYYHBIX METOJIaX MO3HAHMSI, HEOOXOAUMBIX ISl TPUOOPETEHUST YMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB U 0OBICHEHUS XUMHUECKUX SBJICHUH, UIMEIOIIUX MECTO B MPUPOJE, B
MPAKTUYECKOU JACSATEILHOCTH U MMOBCEAHEBHOM KU3HU.

B mnane peanm3anuu mepBOOYEPEIHBIX BOCIHTATENBHBIX M PA3BUBAIOIMINX (QYHKIUH IEIOCTHOW CHCTEMBI
cpenHero ooOmero oOpa3oBaHMsS TPH HM3YYCHHHM TMpeaMeTa «XUMHUs» Ha YIIyOJEHHOM YpOBHE 0COOYIO
aKTYaJIbHOCTh MTPHOOPETAIOT TAKKE 1SN U 3a]1a9H, KaK:

BOCITUTaHHE YOeXKAEHHOCTH B IMO3HABAEMOCTH SIBICHUN MPUPOJIbI, YBAXKEHUS K MPOLIECCYy TBOPUYECTBA B
00JacTl TEOPETHUYECKUX U MPUKIAJHBIX HCCICAOBAHMNA B XUMHH, (OPMUPOBAHHE MHUPOBO33PEHHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMU K OOYYEHHUIO U MTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE yYCBOEHUS OOIIeUeI0BEYECKUX LIEHHOCTEHH;

pa3BUTHE TO3HABATENIbHBIX HMHTEPECOB, HWHTEIUICKTyalbHBIX M  TBOPUYECKUX  CIIOCOOHOCTEH
oOyuaronuxcs, (GOPMHUPOBAHME Yy HHX CO3HATEIBHOTO OTHOIIEHHS K CamMo00pa3oBaHUIO W
HEMpPEepPhIBHOMY O0pa30BaHHMIO KaK YCIOBHUIO YCHEIHON mpodecCHOHaTbHOW U  OOIIeCTBEHHOM
JeSITeNbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 3J0POBOM 00pase
KU3HU;

dbopMHUpOBaHHE YMEHHMI K HAaBBIKOB Pa3yMHOIO MPHUPOIOIOJB30BAHUSA, PA3BUTHE IKOJOTHYECKOM
KYJIbTYpBI, IPUOOPETEHHE OMBbITa OOIIIECTBEHHO-TIONE3HOM SKOJOTMUECKOH AeATeIbHOCTH.

OO1ee yuCIO 4YacoB, MPEIYCMOTPEHHBIX A M3y4YeHHMs] XMMHHM Ha YriayOJI€HHOM YPOBHE CpPEIHEro oOIero
obpa3zoBanus, coctanisieT 204 yacoB: B 10 xmacce — 102 yaca (3 gaca B Henento), B 11 kiacce — 102 gaca (3 vaca
B HEJIEITIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teoperudeckne 0CHOBbI OPraHU4eCKONH XUMHUM.

[IpeameT u 3HaYeHNE OPraHUYECKON XUMUH, PEACTABICHUE O MHOTOOOPa3uu OPraHUYECKUX COCTMHECHUM.

DJNEeKTPOHHOE CTPOCHHE aToMa yIriiepoa: OCHOBHOE U BO30YXIEHHOE COCTOSIHUSA. BalleHTHBIE BOBMOYKHOCTH
aToma yriepoja. XMMHUYECKasl CBsI3b B OPraHUYECKUX COCIMHEHMSIX. TUIbl THOpUIM3AIMN aTOMHBIX OpOuTaseit
yriepoaa. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM CBsI3M (OOMEHHBI M JIOHOPHO-aKIENTOPHBIN). Twurbl
MepEKPhIBaHUS aTOMHBIX OpOuTaliel, 6- U m-cBsizu. OauHapHasi, 1BOMHAs M TpoitHas cBsi3b. CHOCOOBI pa3phiBa
CBsI3e B MOJIEKYJIaX OpraHMYecKuX BemecTB. [loHATHE 0 CBOOOJHOM pajanKaie, HyKIeoduie u IeKTpouie.

Teopust cTpoeHust opraHudyeckux coenavHeHuid A.M. byriepoBa U cOBpeMEHHbIE MPEICTaBICHUS O
CTPYKTYpE MOJIEKYJ. 3HAaYE€HUE TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHHH. MOJEKYISIpHBIE U CTPYKTYpPHBIE
dbopmynsl. CTpykTypHBIE (DOPMYITBI PA3IMYHBIX BHIOB: pa3BEPHYTasA, COKpalléHHasl, ckeneTHas. M3omepus. Buabr
W30MEpUH: CTPYKTYpHAsi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE d3PPEKTH B MOJCKYJIaX OPraHMYECKUX COCTUHEHUUN
(MHIYKTUBHBIN U Me30MEPHBINA d(DPEKTH).

[IpencraBnenne o xknaccupuKauu oOpraHuydeckux BemiecTB. [loHATHEe O GYHKIIMOHAIBHOM TpyIIIe.
I'omonorus. ['omonornyeckue psapl. Cucrematnyeckas HOMeHKIaTtypa opraanmdeckux coeanHenunid (IUPAC) u
TPUBHAIIbHBIC HA3BaHUS OT/ICIBHBIX MTPEACTABUTEICH.

OcobeHHOCTH M KJIacCH(pUKALMS OPraHUYeCKUX peakiuii. OKUCIUTEIBHO-BOCCTAHOBUTEILHBIE PEAKIIUN B
OPraHN4eCcKO XUMHH.

DKCHepUMEHTAIBHBIE METOJBl W3Y4YCHHUS BEIIECTB M WX MPEBpAlleHUM: O3HAKOMJICHHE C OOpa3iamu
OpraHMYECKUX BEIIECTB M MaTepualaMd HAa UX OCHOBE, OMBITHI IO MPEBPAIICHUI0 OPraHUYECKUX BEIECTB IpU
HarpeBaHuu (TU1aBjaeHue, oOyriuBaHUE U FTOpEeHHe), KOHCTPYHPOBaHHE MOJETIC MOJIEKY OPraHMYECKUX BEIECTB.

YrieBoaopoabl.

Anxanpl. ['oMonornyueckuii psijy aJkaHOB, oOmias GopMmysia, HOMEHKIATypa U H30MEpHs. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP -rMOpHAM3aIMsA aTOMHEIX OpOMTajnell Yriaepona, G-CBS3b.
Pu3nyecKre CBOMCTBA AIKAHOB.

XHWMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUMM 3aMELICHUs, U30MEPU3ALMH, NECTUAPUPOBAHHUS, LHMKIM3ALNH,
MAPOJIN3a, KPEKUHTa, ropenus. [IpencraBnenne o MexaHu3Me peakuuid paauKaaibHOTO 3aMEILECHHUS.

Haxoxpaenue B mpupoe. CriocoObl OTydeHHUs M IPUMEHEHHUE aJIKaHOB.

Huknoankansl. OOmas dopmyna, HOMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIUKJIONIPOTIaH, IUKIO0YTaH) U OOBIYHBIX (IMKIJIONEHTaH, IUKIOTeKCaH) IUKIoaKaHOB. CriocoObl
MOJIYYEHUS U TPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. [omonorudeckuii psja  ajakeHoB, oOmias ¢dopMmyna, HOMEHKIATypa. OJNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYIl aJIKEHOB, SP>-ruOpuIM3aIis aTOMHBIX OpOUTAaNeil yriepoa, G- U T-CBA3M.
CrpykTypHas u reomeTrpuyeckas (UuC-TpaHC-) u3oMepHs. DU3MYecKHe CBONCTBA aJKEHOB. XHUMUYECKUE
CBOWCTBA: PEAKUMU MPUCOCIAMHEHMS, 3aMELICHUA B O-MOJIOKEHUE NpPU JABOMHOW CBS3M, MOJIUMEPHU3ALUU U
okucnenusa. [IpaBuno MapkoBHukoBa. KadecTBeHHbIe peaknnu Ha JBOHHYIO cBsi3b. CHocCOOBI MOJydeHUs U
MIPUMEHEHHE AJTKEHOB.

Anxamguensl.  Krnaccudukanust — ankaaneHoB  (CONpshKEHHBIC, HM30JIMPOBAHHBIC,  KYMYIUPOBAHHbLE).
Oco0OeHHOCTH DJEKTPOHHOTO CTPOCHHS M XUMHUYECKHX CBOWCTB CONPsOKEHHBIX JaueHoB, 1,2- u 1,4-
npucoenuHenue. [lonumepusanus conpsbkEHHBIX ueH0B. CrocoObl MOTYUYeHHs ¥ PUMEHEHHE alKaUeHOB.

Ankunbl. ['oMonorudeckuii psifi aqkuHOB, oOmas ¢opMyna, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN allKMHOB, SP-TUOpHUIM3AlUsS aTOMHBIX opOuTanei yriepoaa. dusznyeckue
CBOMCTBA QJIKMHOB. XHMHYECKHME CBOWMCTBA: pEAKLUMH MPUCOCAUHEHUS, IUMEpPU3alUU U TPUMEPHU3ALIUH,
okucneHus. KucinoTHble CBOMCTBA aJKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBbIE peakuuu Ha
TPOWHYIO CBsI3b. CIOCOOBI MOTyueHUsI U IPUMEHEHUE AIKHHOB.

ApoMartudeckue yriieBoaopoabl (apeHsr). ['oMonorudeckuii psin apeHoB, o0mas Gopmynna, HOMEHKIATypa U
Hu30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OeH3oia. DU3MYecKre CBOWCTBA apeHOB.
XuMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeIIeHUsI B OEH30JbHOM KOJIBIIE U YTIIEBOIOPOJTHOM



panukane, peakiuy NPUCOECIUHEHUs, OKUCIIEHHE ToMmojoroB Oenzousa. [IpencraBieHue 00 OpPUEHTUPYIOIIEM
JIEUCTBUU 3aMecTUTeNeld B OCH30JbHOM KOJIbLIE Ha TpUMEpe AIKHIBHBIX PAJAMKAJIOB, KapOOKCHIIBHOM,
THJIPOKCUIIBHOM, aMHHO- M HUTPOTPYIIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWMCTB CTHpPOJIA.
[Momumepu3anus ctuposia. CriocoObl NOTYYEHUS ¥ TPUMEHEHHE apOMAaTUIECKUX YIIIEBOIOPOJIOB.

[Tpupoustii ra3. [lonyrasie Hedrsaubie Ta3pl. Hedth u e€ mpoucxoxaenne. KaMeHHBIN yrojib 1 MPOIyKTHI
ero mepepabotku. CrocoObl mepepaboTKu HePTHU: TMEeperoHka, KPEKUHT (TePMHYSCKUN, KATATUTUYECKUN),
pudopmuHr, muposus. Ilpoxykrel nmepepaboTki He(YTH, UX TPUMEHEHUE B IPOMBIIIICHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJOr€HIPOM3BOJHBIX YIJIEBOJOpPOIOB. Peakuuy 3amelieHus rajoreHa Ha
TUIPOKCOTPYIIY, HUTPOIPYIIY, HUAHOTPYNIy, aMUHOIpymiy. JleicTBUe Ha TaJoreHIPOU3BOJHBIE BOJHOTO U
CIIUPTOBOTO pacTBOpa IENOYM. B3anMoneicTBHE IUTaJIOT€HATKAaHOB C MarHueM W UUHKOM. [loHsTue o
METAJUIOOPTaHUYECKUX COCIMHEHUX. VIcrob30BaHNne TajJoreHITPON3BOIHBIX YIIIEBOJOPOAOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

DKClepUMEHTAIbHBIE METO/bl M3YYEHHs BEUIECTB U UX NPEBpAIICHMI: M3ydyeHUe (PU3NUYECKHX CBOMCTB
YTII€BOJA0POJIOB (PaCTBOPUMOCTE), KAaU€CTBEHHBIX PEaKIIUN YIiIeBOA0POAOB Pa3IMUHbIX KjIaccoB (0OeciBeUBaHUE
OpOMHOWM MJIM HWOJHOM BOJbI, pacTBOpa IE€pMaHraHaTa Kajus, B3aMMOJEWCTBUE alleTWIEHA C aMMHaYHbIM
pactBopoM okcuna cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YTIIepo/ia U BOJAOPOJia B OPraHUUYECKUX BEIIECTBAX,
MOJIy4Y€HUE STUJIEHA U U3yYEHUE €ro CBOMCTB, 03HaKOoMJIeHHE ¢ Kosutekuusimu «Hedtb» u «Yroms», ¢ o6pazuamu
1acTMacc, KaydyKoB U PE3WHBI, MOJIEIMPOBAHHE MOJIEKYJ VYIJIEBOJOPOJOB U TaJlOT€HIPOU3BOIHBIX
YTJIE€BOA0POIOB.

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs.

[IpenenbHble ogHOaTOMHBIE cnupThl. CTpoeHHWe MoJeKya (Ha TMpUMEpe METaHoJla M 3TaHOoJa).
I'omonoruueckuit psia, oOmas Gopmyina, u3oMepusi, HOMEHKIATypa u Kiaccudukarus. Ou3ndeckre CBOWCTBA
MpeiebHBIX OJHOATOMHBIX COUPTOB. BoIOpoAHbIE CBSI3M MEXIY MOJIEKYJIaMU COUPTOB. XMMHUYECKHUE CBOMCTBA:
peakiuu 3aMmelleHus, AEeTUApaTalllii, OKHUCIEHUs, B3aUMOJCHCTBHE C OPraHUYECKMMH M HEOPraHUYeCKUMU
kucnoramu. KadecTBeHHas peaklds Ha OJHOATOMHBbIE cHUpThL. JlelicTBHE 3TaHOJIa U METaHOJa Ha OpraHU3M
yenoBeka. CriocoObl MoJTydyeHUs! ¥ MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIATypa U u3oMepusi. Oco0eHHOCTH (PU3MUECKUX U XUMUYECKUX CBOICTB.

MHoroaToMHble CIUPTHI — ATUICHIIIUKONb U THLepuH. Pu3nyecKkue U XUMUYECKHE CBOMCTBA: peakiuu
3aMeIleHus, B3aUMOJICHCTBUE C OPraHMYECKUMU U HEOPraHMYEeCKHMMH KHCIOTaMM, KadeCTBEHHAsl peakius Ha
MHOTOaTOMHbIe cnupThl. [IpencraBieHre o MexaHM3Me peaklUd HYKICOPHIBHOTO 3amelleHus. JleiicTBue Ha
opranusM yesjoBeka. CrocoObl MoTydYeHus U MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@®enon. CtpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYMHIBI M OEH30JIbHOTO sipa. Dusmueckue
cBoiicTBa (eHosa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (heHosa. KauecTBenHble peakiuu Ha ¢peHos. TokcHuHOCTD
¢benona. CnocoObl nonydeHus u npuMeHenune Gpenona. @eHondopmanbIeruiHas cMoa.

KapOonumnbHble COCTUHEHUS — albJAETHABl U KETOHBL. DJIEKTPOHHOE CTPOEHUE KapOOHHIILHOW TPYTIIIHL.
'omonornueckue psabpl anbAErHI0B W KETOHOB, o0mias Qopmyna, U30Mepusi U HOMEHKIarypa. Duznyeckue
CBOMCTBa anbAETUIOB U KETOHOB. XUMHYECKHE CBONCTBA albJETUIOB U KETOHOB: PEAKIUU MPUCOEIUHEHUSI.
OxucrieHnue ajabAerua0B, KAYECTBEHHbIC PEAKIMH Ha anbaeruabl. CocoObl NOMydeHHs U IPUMEHEHHE ajibJACTUI0B
1 KETOHOB.

OnHOOCHOBHBIE TpeNieNibHble KapOOHOBbIE KHCIOThL. OCOOEHHOCTH CTPOEHHS MOJIEKYJd KapOOHOBBIX
kucioT. M3omepust 1 HoMeHknarypa. Ousnueckue cBOWCTBA OJTHOOCHOBHBIX MpeAEIbHBIX KapOOHOBBIX KHUCIOT.
BozpopoaHble CBSI3M MEXIy MOJIEKyJaMU KapOOHOBBIX KHCJIOT. XMUMHUYECKHE CBONCTBA: KUCIOTHBIE CBOICTBA,
peakuus dTepupHUKaly, Peakluy ¢ y9acTHEM YTJIEBOJIOPOIHOrO pajaukana. OCOOEHHOCTH CBOMCTB MypaBbUHON
KUCIOThl. [loHATHE O NPOM3BOJIHBIX KapOOHOBBIX KUCIOT — CIOXHBIX 3¢pupax. MHoroobpasue KapOOHOBBIX
KUCIOT. OCOOEHHOCTH CBOMCTB HENMPENENbHBIX U apOMaTHYECKMX KapOOHOBBIX KUCIIOT, TUKApOOHOBBIX KHCIOT,
THJIPOKCUKAapOOHOBBIX KHUCHOT. IIpencraBurenu BBICHIMX KapOOHOBBIX KHCIIOT: CT€apHUHOBAs, MaJbMUTHHOBAS,
OJICUHOBAS, IUHOIe8AS, TUHONEH06ds KUCTOThl. CrocoObl MOTYYeHUs! U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnsle >¢upsl. ['omonornyeckuii psa, oduast GopMmyna, U30MepHs U HOMEHKIaTypa. Du3nvecKkue u
XMMHMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LENOYHOMN Cpefe.

Kupsi. Crpoenue, puznyeckre U XMMHUYECKHE CBOICTBA KMPOB: THAPOJIM3 B KUCIOW U IIETOYHON Cpere.
OcoOeHHOCTH CBOMCTB JKUPOB, COJICPKAIIUX OCTATKU HETIPEIENbHBIX )KUPHBIX KUCIOT. JKUpHI B ipupoe.



MBpbu1a KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OOmas xapakTepucTuka yrieBoaoB. Krnaccudukamus yrieBoJoB (MOHO-, JU- H TOJHCAXapHIIBI).
MoHocaxapuasl: TIII0K03a, (PYyKTO3a, TajJaKTo3a, pudo3a, ne3okcuprubosa. duznyeckre CBOMCTBA M HAXOXK/ICHHUE B
npupoje. PorocuHTe3. XUMHUECKNE CBOMCTBA TJIFOKO3bI: PEAKIIMY C YYaCTUEM CIUPTOBBIX U aJIbJIETUIHON Ipymil,
CIIMUPTOBOE M MOJIOUHOKHCIIOE OposkeHue. [IpuMeneHne riitoko3bl, €€ 3Ha4eHNE B )KU3HEACSITEIbHOCTH OPraHu3Ma.
Jucaxapuipl: caxapo3a, MajbTo3a U JIakTo3a. BoccTaHaBIMBAaMOIIME W HEBOCCTAaHABIIMBAIOIIME JUCAXAPUIbL.
I'mpponus nucaxapunoB. Haxoxnenue B npupone u mnpumeHenue. [losnmcaxapuabl: Kpaxmall, IVIMKOI€H M
nemnonao3a. CTpoeHne MakpoMoOJIeKysl KpaxMmaia, TJIMKOreHa U LEeUIro03bl. PU3nyecKue CBOICTBa Kpaxmania U
LEJUTI0N03bl. XMUMHUUYECKHE CBOMCTBA Kpaxmajla: TUIpOJIN3, KayeCTBEHHAs peakuus ¢ HOJOM. XHUMUYECKUE
CBOWCTBA IEJUTFOJIO3BI: THUAPOJIN3, TOJydeHue 3(PUpoB meyuTroo3bl. [loHSATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKclepuMEHTANIbHBIE METObl U3YUEHUS BELECTB U UX MPEBPAILEHUI: PACTBOPUMOCTb PA3IMYHBIX CIIUPTOB
B BOJIE, B3aMMO/ICIICTBUE 3TaHOJIa C HATPUEM, OKHCIIEHUE ATHJIOBOTO CIUPTA B ajbJIETHU/] HA pacKaJIEHHON MeIHON
MIPOBOJIOKE, OKHUCIIEHHWE 3TUJIOBOIO CHHUpPTA JAUXPOMATOM Kajus (BO3MOXHO HCIOJIb30BAaHUE BMJIEOMATEpPUANIOB),
KayeCTBEHHbIE PEaKIMK Ha albJaerujipl (¢ ruapokcuaoM auamMmmuncepeopa(l) u rugpoxcuaom meau(ll)), peakuus
rauepuHa ¢ ruapokcuaom meau(ll), xumuueckue cBONCTBAa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJIEHCTBUE
pacTBopa ritoko3sl ¢ ruapokcuaom menu(ll), B3anmoericTBre Kpaxmana ¢ HOJIOM, PEIICHUE SKCTIEPUMEHTATBHBIX
3aj1a4 1o TeMaMm «Cnupthl ¥ peHonb, «KapOoHoBble KUCHIOTHL. Cl0KHBIE 3(UPB.

A3oTcoaep:kalme oprannyeckne coeiMHeHusl.

AMUHBI — OpraHMyeckue TMpOU3BOJAHbIE aMMuaka. Kiaccudukanus amuHOB: anmudaTHUecKue U
apoMaTH4ecKHe;, MepBUYHBbIE, BTOpHYHBbIE M TpeTuuHble. CTpoeHHe MoJseKyn, olmas ¢dopMmyina, H30MepHs,
HOMEHKJIAaTypa U (pU3MYecKHe CBOMCTBAa. XMMHYECKOE CBOMCTBA anu(aTHYEeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJECHCTBHE IEPBUYHBIX aMUHOB € a30TUCTOM KHUCI0TOM. CONM alKMIIaMMOHHS.

AHWINH — IPEICTaBUTENIb AMUHOB apoMaTH4ecKoro pspa. CtpoeHne aHwInHA. B3auMHOE BiIMsSHUE rpynn
aTOMOB B MoJIeKyie aHWIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMIMHA. KauecTBEHHbIE peakMi Ha aHUJIMH.
CrniocoObl nostyueHus ¥ NpUMEHEeHHe anudaTndeckux aMuHoB. [TonydyeHne aHuIMHA U3 HUTPOOEH301a.

Amunokucnorel. Homenxmarypa u wusomepusa. OTaenpHble NPEACTABUTEIM (-AMUHOKHUCIIOT: TJIMIIVH,
amanH. DuU3NYEcKWe CBOWCTBA AaMHUHOKHCIOT. XHWMHYECKHE CBOMCTBA aMHWHOKHCIOT Kak amM(OTEepHBIX
OpPraHMYeCKUX COCIUHEHUH, peakius MOJUKOHJIEHCAMK, OOpa3oBaHUE MNENTHAHOW CBsA3U. buonoruueckoe
3HaYEHUE AMMHOKUCIOT. CHHTE3 ¥ TUAPONIN3 NIENTUIOB.

benku xak npupoaHsie nosumepsl. [lepBuuHas, BropudHas M TpeTUYHAs CTPYKTypa OeakoB. XUMUYECKUe
CBOMCTBa OJIKOB: TMPOJIN3, A€HATYpaLMsl, KAYECTBEHHbIE PEAKIIUU Ha OEIIKH.

OKCIIepUMEHTAIbHbIE METOJbl M3YYEHHUS BELIECTB M UX IPEBpAllCHUH: pacTBOpeHUEe OEIKOB B BOJIE,
JieHaTypauus OelKOB IpU HArpeBaHUM, LIBETHbIC PEaKUUM Ha OEJIKH, pelleHHe SKCIEpPHMEHTAIbHBIX 3ajay IO
TeMaM «A30TcoAepKale OPraHNYECKUE COEIUHEHNA» U «Pacrio3HaBaHUE OPraHNYEeCKUX COCTUHEHUID.

BricokomosieKyIsIpHbIe COeIHHEHMA.

OcCHOBHBIE NIOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COECIUHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb IOJMMEPU3ALMH, CPEIHss MOJIEKYJspHas macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH — NOJMMEPHU3ALIMS U MTOJIMKOHICHCALUS.

[TonmumepHble MaTepuainbl. IlmacTmaccesl (MOJUATUIIEH, MOJUIPONUICH, MOJUBUHUIXIOPH], MOJUCTUPOI,
MOJIMMETUIIMETaKpUIIaT, HOJIMKapOOHaThI, MOJUATUIIEHTepedTanaT). Y Tuian3auus 1 nepepaboTka riacTHKa.

OnacToMepbl: HATypalbHbIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaJueHOBBIH, XJIOPOIPEHOBBIH,
M30TPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HarypanbHble (XJIONOK, HIEPCTh, MIENK), HMCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHUE (KaIlPOH U JIaBCaH).

[Tomumepsl  cnenuanbHOrO  HazHaueHUs  (TeoOH,  KeBuap,  AIEKTPONPOBOJIIKE  MOJUMEPHI,
Ouopasnaraemble OJIUMEPBI).

DOKCIepUMEHTaIbHbIE METOJAbl HM3y4YEeHHUs BELIECTB M MX IMPEBpAllleHUH: O3HAKOMJIEHHWE C oO0pa3zuamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, PELIEHUE 3KCIIEPUMEHTAJIBbHBIX 3aJad M0 TEME
«Pacro3HaBaHMe MIaCTMAacC ¥ BOJIOKOH».

Pacuérnsble 3amaun.



HaxoxneHne MoneKyaspHOW (GOpMyabl OPraHMYECKOTO COCIWHEHHUS M0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB, HAXOXKJICHUE MOJICKYISIPHOU (OPMYITBI OPraHMYECKOTO COSAMHEHUS 0 Macce (00bEMY)
MIPOJIYKTOB CTOPAHUSs, MO0 KOJMYECTBY BEIIECTBa (Macce, 00bEMY) MPOAYKTOB PEAKIINH W/WIIA UCXOTHBIX BEIIECTB,
YCTaHOBJIICHUE CTPYKTYpHOU (OPMYIBl OPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB HITU
CIIOCOOOB TOJTyYEHUSI, OTIPEICTICHHIE IO BBIXO0/1a TIPOYKTA PEAKIIMH OT TEOPETHUECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexnpeIMeTHbIX CBA3EH IpU M3y4EeHUM opraHudeckoid Xxumuu B 10 Kiacce ocCyliecTBIsETCS
Yyepe3 MCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSTHH, TaK W TOHSITHH, MPUHATHIX B OTIEIbHBIX
MpeAMETax eCTeCTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBeHHO-HAYYHBIC IOHSATHS: SIBJICHHWE, HAydHBIM (DaKT, THIOTE3a, TEOpHWs, 3aKOH, aHAIU3,
CUHTE3, Kilaccuukanus, HaOI0eHUE, U3MEpPEHUE, SIKCIIEPUMEHT, MOJIeIb, MOACIIMPOBAHUE.

dusnka: marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPIETHUYECKUI YPOBEHb, BEIIECTBO,
TeNo, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PM3HMUECKUE BETUYHHBI, SUHUIIBI U3MEPEHHUS], CKOPOCTh, SHEPT U,
Macca.

buonorus: knertka, opraHusm, sKocucrema, 6uocdepa, MeTaboJM3M, HACIEACTBEHHOCTh, aBTOTPOGHBIN U
reTepoTpodHBIM THIT TUTaHUs, OpokeHUe, (HOTOCHHTE3, JAbIXaHHE, OCJIKH, YTJIEBOJBI, >KUPbI, HYKICUHOBBIC
KHUCIIOTBI, (PEPMEHTHI.

['eorpadus: mone3Hpie UCKOTIaEMbIE, TOTIITUBO.

TexHonorus: MuIeBble MPOIYKTH, OCHOBBI PAIIMOHAILHOTO MUTAHUS, MOIOIINE CPEACTBA, MAaTepUabl U3
HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHUYECKAS XUMMU S

TeopeTrudeckne 0CHOBbI XMHMHH.

Atom. CocTaB aTOMHBIX sAep. XHUMHYECKUH dneMeHT. M3otombl. CTpoeHHE SIIEKTPOHHBIX 000JI0YEK
aTOMOB, KBAaHTOBBIC YHCJIA. DJHEPreTHYECKHE YPOBHU M TMOIYpOBHU. ATOMHBIE opOutanu. Knaccudukamms
XHUMUYECKUX 3JIeMeHTOB (S-, p-, d-, f-smementsr). PacmpeneneHue 3I€KTPOHOB IO ATOMHBIM OPOHTAIISAM.
DNEeKTPOHHBIC KOH(PUTYPAIIUU aTOMOB 3JIEMEHTOB MIEPBOr0O—4E€TBEPTOTO MEPHUOJIOB B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH, SJICKTPOHHBIC KOHPHUTYPALIMH HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[Tepuonuueckuii 3akoH u Ilepumoanueckas cucrema xumuyeckux snnemeHToB J[.M. MenneneeBa. CBs3b
MepUOANYECKOro 3aKkoHa U [lepnoanueckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOSHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX U CIOKHBIX
BEILIECTB I10 TPYyIIaM U neproiaM. 3HadeHue rnepuoandeckoro 3akona [[.M1. Menpaeneena.

XuMnyeckas CBSI3b. BHAbI XMMHYECKOM CBS3M: KOBAJEHTHAs, HOHHAA, MeTainueckas. MexaHu3MBbI
00pa3oBaHUsl KOBAJICHTHON CBSI3W: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrus U JjauHa cBs3u. [lonspHOCTS,
HAIPAaBJICEHHOCTh M HACHIIIAEMOCTh KOBaJIeHTHOM cBsi3u. KpaTHbie cBs3u. BogopoaHas cBsi3b. MexxMONEKyIsIpHbIE
B3aHMOIEHCTBUS.

BaneHTHOCTP M BaJleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJEKTPOHHOM CTPYKTYpbl MOJEKYT C HX
F€OMETPUUYECKHM CTpOSHHEM (Ha IPUMEPE COSAMHEHHUI JIEMEHTOB BTOPOTO TMIEPHUOIA).

[IpencraBienre 0 KOMIUIEKCHBIX coennHeHHUsX. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa30oBaTelNb,
nurasabl. 3HaueHHe KOMIUIEKCHBIX coeluHeHu. [IoHsITHEe 0 KOOPIMHALIMOHHON XUMHUH.

BermecTBa MOJNEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHHSL. THUIBI KPUCTAIUTMUECKUX PEIETOK (CTPYKTYp) U
CBOICTBA BEIIECTB.

[lonarue o mucnepcHbix cuctemax. MctunHble pactBopbl. IIpencraBieHne O KOJUIOMAHBIX pacTBOpax.
CriocoObl  BBIpaKEHUS KOHIIGHTpAIlMM pAcTBOPOB: MaccoBas JOJs BeIIeCTBA B pPacTBOpE, MOJSpHAS
KOHIIeHTpalus. HacbleHHble 1 HEeHACHIIEHHbIE PACTBOPBI, pACTBOPUMOCTh. KpucTanmmoruaparsl.

Knaccudukanus M HOMEHKIATypa HEOPraHWYECKHX BEIIeCTB. |pHBHAIbHBIE HAa3BaHUS OTACIBHBIX
MpeACTaBUTENECH HEOPraHUYECKUX BEIIECTB.



Knaccugukanuss XUMUYECKUX peakUuii B HEOPraHWYECKOHM M OPraHWYeCcKOil XUMHUHU. 3aKOH COXpaHEHUs
MacChl BEIIECTB; 3aKOH COXPAaHEHUS U MPEBPAICHUS YHEPTUH MPH XUMUYECKUX peakiusx. Termossie 3 eKTh
XUMHUYECKUX peakuui. TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOHN peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOpOB. ' OMOTEHHBIC U TeTEPOTCHHBIE
peakuuu. Katanus u karaau3aTopsl.

OOpatumbie U HeoOpaTUMbIE peakiuu. XUMHYEecKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO PaBHOBECHSI.
@dakTophl, BIUAIOIIME HA TOJOXKEHHE XUMHUYECKOTO DPABHOBECHUS: TeMIlepaTypa, JaBJICHUE W KOHLIEHTpalluu
BEILIECTB, Y4aCTBYIOIIKX B peakuuu. [Ipunnmn Jle Hlatense.

OnekrponuTudeckas auccouuanus. CunbHble u cinalbbie snexkTposuthl. Crenenp aucconuaiuu. Cpena
BOJIHBIX PacTBOPOB: KHUCJIOTHAs, HEWTpasibHas, mienouHas. Bomopoansiii nmokazatens (PH) pactBopa. ['maposms
coJieil. Peakiium noHHOrOo oOMeHa.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIeHHS. OKHUCIUTENb ¥ BOCCTAaHOBUTEIb.
[Ipouecchl OKUCHEHUS W BOCCTAHOBJICHUS. BakHEWIIME OKHCIMTENM M BOCCTAHOBHUTEIW. MeEToA 3JIE€KTPOHHOTO
OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCNepUMEHTATBHBIE METOIBI U3YUCHUS BEIIECTB U UX MPEBPAIICHUN: Pa3JI0KEHNE MEPOKCHIa BOJIOPOJIa B
MPUCYTCTBUU KaTaIM3aTopa, MOJEIH KPHUCTAIUIMYECKUX PEMIETOK, MPOBEACHUE pEeaKIuii HOHHOTO OOMEHa,
OTIpeJieJICHUE CPEIbl PACTBOPOB C MOMOIIBbIO HHANKATOPOB, U3yYCHUE BIUSHUS PA3IMUHBIX (DAKTOPOB HAa CKOPOCTh
XUMHUYECKON PEaKIUU U TI0JIOKEHUE XUMUUECKOTO PAaBHOBECHSI.

Heopranuueckasi xummusi.

[Tonoxenne HemerasoB B Ilepuommueckoit cucreme xumudeckux dnemeHToB JI.MI. MenneneeBa u
O0COOEHHOCTH CTPOCHHUsSI MX aTOMOB. DU3NUYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpUMeEpe
KHCIIOpoJia, cepbl, hochopa u yriaeposa).

Bomopon. Ilomyuenne, ¢uznueckre M XHUMHYECKHE CBOWCTBA: PEAKIMH C METAUIaMU W HEMETaJIaMH,
BOCCTAHOBUTEIbHbIE CBOMCTBA. [ napuabl. TOMIMBHBIE 2IIEMEHTBHI.

lanorensl. Haxoxnenue B mpupone, cHocoObl MoJydyeHHs, (U3HUEecCKHe M XUMHYECKHE CBOMCTBA.
l"aoreHoBomoponbl.  BakHeimme  KUCIOpoacoAepiKaliue COoeIuHeHHusl rajoreHoB. JlabopaTopHbie U
MIPOMBIIIJIEHHbIE CLIOCOOBI MOJY4YEeHUs raoreHoB. [IpruMeHneHune rajJoreHoB U X COeAMHEHUH.

Kucnopon, o3on. JlabopaTtopHble M HPOMBIIUIEHHBIE CIHOCOOBI MOJydeHUs kuciopona. dusmyeckue u
XUMHYECKHE CBOMCTBA U IPUMEHEHHUE KUCI0poia U 030HA. OKCHUIBI U TEPOKCH/IBI.

Cepa. Haxoxxnenue B npupojie, ciocoObl mosydeHusi, pusnueckue u xumudeckue cBoiictea. CepoBoaopo,
cyneuabl. Oxcun cepoi(1V), okcua cepoi(VI1). CepHucrast u cepHasi KUCIOTH M uX colid. OCOOCHHOCTH CBOMCTB
cepHOM KUCIOTHL. [IpruMeHeHune cepbl U €€ COeTMHEHUI.

A3oT. Haxoxnenue B mpupoje, crnocoObl MoiydyeHus, (U3NYECKUe M XMMHUYECKHE CBOMCTBA. AMMMAK,
HUTpubl. OKCUABI a30Ta. A30TUCTast U a30THAsE KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI.
[IpuMmeHeHne a30Ta v €ro COeIMHEHU. A30THBIE y100pEHHUSI.

®ocdop. Haxoxaenue B mpupoje, ciocoObl moyueHusi, pu3ndeckue u xumuieckre ceorictra. dochuabt u
dochun. Oxcuapl dochopa, dochopnas kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coeaTuHEHHI.
dochopubie y1oOpeHus.

VYrnepon, HaxoXJeHHe B mpupoie. AmoTponHble Moaupukanuu. Ousndeckre U XUMHYECKHUE CBOICTBa
MPOCTBIX BEIIECTB, 00pa3oBaHHbIX yraepoaomM. Oxcun yraepoaa(ll), okcun yrinepona(lV), yronapHas kuciora u eé
CONM. AKTUBHUPOBAHHBIN yronb, ancopOuus. Dymnepensl, rpadeH, yriepoaHsie HaHOTPYOku. IlpuMeHeHue
MPOCTHIX BEIIECTB, 00pa30BaHHBIX YTIIEPOJIOM, U €r0 COSAMHEHUI.

Kpemuuii. Haxoxxaenue B mpupoje, cocoObl MonydeHus, pu3ndeckue U XuMuueckue coiictBa. Okcua
kpemuus(lV), kpemHueBas KHCIIOTa, CWUIMKaThl. [IpuMeHeHHe KpeMHHUs U ero coeauHeHuil. CTekso, ero
MOJy4eHHUE, BUBI CTEKIIA.

[Tonoxenne meramioB B [lepuogudeckold CUCTEME XUMHUYECKUX 31eMEHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI04YeK aTOMOB MeTaioB. O0mme (usndeckue cBoicTBa MeTauioB. [IprMeHeHre MeTalioB B
ObITy U TexHuke. CIiaBbl METaJIOB.

DNEeKTPOXUMHUYECKUN  psif — HampspkeHuid  MetaimoB.  OOmme  crmocoObl  MOJNyYeHUsT  METaJIIOB:
TUIPOMETAJUTYPIHsl, MTUPOMETAILTYPrHs, dNeKTpoMeTaimyprus. [lousaTiue o koppo3uu MeTauioB. CriocoObl 3aIIUThI
OT KOPpO3HUH.



O6mas xapakrepuctuka MetayuioB |A-rpynmsl [leproanueckoil cuCTeMbl XUMUYECKUX 31eMeHToB. Hatpuit
U KJIWMi: ToTydeHue, (pu3nyeckre 1 XUMHUECKUe CBONCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCAMHEHUI.

Oobmass xapakrepuctuka MetauioB |IA-rpynner Ileppoguueckoil cUCTEMBl XHMHYECKHUX 3JIEMEHTOB.
Marnuii u KanpIMii: MojydeHue, U3NUYEeCKue M XUMHYECKHE CBOICTBA, MPUMEHEHHUE MPOCTBHIX BELIECTB U UX
coeauHeHui. KECTKOCT BOABI U CIIOCOOBI €€ YCTpaHEeHHSI.

AntoMuHUH: TOTydeHHue, (pu3nyYecKre U XMMUYECKHE CBOWMCTBA, MPHUMEHEHHUE MPOCTOrO BEIIECTBA M €ro
coeMHeHu. AM(pOTEpHbIE CBOWCTBA OKCUA U THAPOKCHIA ATTFOMUHHS, THIPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO011as XxapakTepucTHKa MeTaioB nobounsix noarpyni (b-rpynmn) [lepuoanyeckoil cucteMbl XMMHUECKUX
JJIEMEHTOB.

dusnyeckne M XMMHUYECKUE CBOMCTBA Xpoma M ero coemuHeHuit. Okcunmsl W ruapokcuabl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarsl u aAuxXpomaTbl, UX OKHUCIUTENbHbIE cBoiicTBa. IlomyyeHue um mnpumeHeHue
XpoMa.

@u3nyeckue M XHMHUYECKHE CBOMCTBA MapraHia HW €ro CcoeAuHEHH. BaxHelmme CcoeInHEeHUus
mapranua(ll), mapranua(lV), mapranna(VI) u wmapranna(VIl). Ilepmanranat kamus, €ro OKHCIHTEIbHbIE
CBOMCTBA.

dusnyeckre ¥ XUMHYECKUE CBOMCTBA XkKele3a U ero coequHeHnid. OKcuapl, rTuapokcuasl u comm xesesa(ll)
u xene3a(lll). ITonyuenne u npuMeHeHue xese3a 1 ero CIIaBoB.

@uU3MYeCcKue M XUMHUYECKHE CBOMCTBA MeAW M €€ coeauHeHui. llosydeHue m nmpuMeHeHue Meau U eé
COCIMHEHU.

[uuk: mosyuenue, GU3NYECKHE U XMMHYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBAa OKCHAA U THAPOKCHIA
LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne uHKa U ero COeJMHEHU .

DKclepUMEHTAIbHbIE METO/bl M3y4YeHMs BEIECTB M HUX MpEBpallleHUui: u3ydyeHue oO0pas3lioB HEMETAJIOB,
ropeHue cepol, Qocdopa, xKemesa, MarHus B KHUCIOpPOJE, H3y4YE€HUE KOJUIEKIMH «MeTamuibl U CIUIaBbD»,
B3aMMOJICHCTBHE IIEJOYHBIX M IIEJOYHO3EMEIbHBIX METAUIOB € BOAOM (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPUAIIOB), B3aUMO/ICHICTBHE IMHKA U JKeJle3a C paCTBOPAMHU KHUCJIOT U IIEJI04Yel, KaYeCTBEHHbIE PEaKLIUU
Ha HEOPraHM4ECKHE aHUOHBI, KATHOH BOJOPOJAa U KATHOHBI METAJIIIOB, B3aUMOACHCTBUE THAPOKCUIOB AITFOMUHUS
Y LMHKA C paCTBOPaMM KHUCJIOT M LIEI0YEH, pEIIeHne SKCIIEPUMEHTAIbHBIX 3a1a4 1Mo TeMaM «l 'anorens», «Cepa u
e€ COoeUHEHUs», «A30T U (ocdop U UX COeAMHEHMs», «MeTaulbl INIaBHBIX NOATrpyH», «MeTamibl TOOOYHbIX
MOATPYILI».

XHMHUA H KU3Hb.

Ponp xumuu B oOecrneyeHMH YCTOMUMBOrO pa3BUTUS 4yenoBeuecTBa. [loHATHE O HaydyHBIX MeTOJax
IIO3HAHUS M METOJOJIOIMM HAy4dyHOro HcciaenoBaHusa. HaydHble NpUHOUIBI OpraHU3aldd  XUMHYECKOIO
pou3BoACTBa. IIpoMbllIeHHBIE CIIOCOOBI MOJMyYeHHMs BaKHEHIIMX BeIIEeCTB (HA MNpUMeEpe MPOU3BOJCTBA
aMMMaKa, CepHON KUCIIOTHI, MeTaHou1a). [IpoMbllIeHHBIE CIIOCOOBI MOTyYEHHsI METAIIJIOB U CIIJIaBOB. XMMHYECKOE
3arps3HEHUE OKpYXKawllell cpenpl M ero mociaeacTBuss. Poiab XuMHM B 0OECIEUEHHH HHEPreTH4ecKon
0€30I1aCHOCTH.

XuMus ¥ 370poBbe 4enoBeka. JlekapcTBeHHble cpencTsa. [IpaBmina MCHoOb30BaHUSA JIEKAPCTBEHHBIX
npenapaTtoB. Poib XuMuM B pa3BUTUH MEIULIVHEIL.

XUMHS THLIM: OCHOBHBIE KOMIIOHEHTHI, MUIEBble 100aBKU. Poib XumMuu B 00ecneueHUM MUILIEBOM
0€30I1aCHOCTH.

Kocmernueckne u mapdromepHsle cpenctBa. beitoBas xumus. IlpaBuna 6e30macHOr0 MCHOJIb30BAHUS
npenapaToB ObITOBOM XUMHUH B TOBCEHEBHOM XKHU3HH.

XUMUS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMus B celNbCcKoM Xo3stiicTBe. OpraHndeckrue 1 MUHEepalbHble YI00peHHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUalIbl, KPACKH, CTEKJIO, KepaMuKa. Marepuansl A 2JIEKTPOHUKH.
Hanotexnonorumu.

Pacuérnsble 3amaun.

Pacuérhl: Macchl BemiecTBa WM 00bEMa ra30B M0 M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MIPOAYKTOB PEAKIIUHU, €CITU
OJIHO U3 BEILIECTB UMEET NMpPUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIMHU, €CIU OJIHO U3
BEILECTB JaHO B BHUJE PacTBOpa C ONPEAEIEHHON MAacCOBOM JI0JIEW pPaCTBOPEHHOIO BELIECTBA, MACCOBOM IO U
MOJISIPHOM KOHIIEHTpAaLlMU BEIIECTBA B PaCTBOPE, O BBIX0/1a IIPOAYKTA PEAKLIUUA OT TEOPETUYECKH BO3MOKHOTO.



MexnpeaMeTHbIE CBA3H.

Peanuzanuss MexXnpenMeTHBIX CBs3€il mpu M3ydeHUM oOmeld M HeopraHmdyeckoid xumuu B 11 Kimacce
OCYIIECTBIISIETCSA Yepe3 MCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MMOHATHN, TaK U MOHATUH, IPUHSATHIX B
OTJIEJIbHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmire ecTecCTBEHHO-HAyYHbIE IMOHSATHS: SBJICHUE, HAYYHBIH (aKT, THIOTE3a, TEOpHUs, 3aKOH, aHau3,
CHHTE3, KIacCU(pHUKAIHS, IEPUOTUIHOCTD, HAOMIOICHUE, N3MEPEHNUE, SKCIIEPUMEHT, MOJIEIb, MOICTTUPOBAHUE.

®usnka: Martepus, MUKPOMHp, MaKpOMHp, aTOM, O3JEKTPOH, IIPOTOH, HEHUTPOH, WOH, W30TOIIBI,
PaZvOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, HICATBHBIN a3, GU3NYECKUE BEIIMIUHBI, €IUNHUIIBI H3MEPEHHS, CKOPOCTh, SHEPTHsl, Macca.

buonorus: kimetka, opraHusM, dKocuctema, Ouochepa, MeTabonm3M, MaKpo- U MHUKPOIIEMEHTHI, OCIKH,
KUPBI, YIIIEBOJABI, HYKICHHOBBIE KHUCIOTHI, (pepMEHTBI, TOPMOHBI, KPYyrOBOPOT BEIIECTB M IMOTOK SHEPIHU B
9KOCUCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

Texnonorus: XUMHYEcKast IPOMBIIIJIEHHOCTb, MeTaJTyprus, CTPOUTEIbHBIE MaTepuaibl,
CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, MHUIIEBAsl IPOMBIIUIEHHOCTh, (apMaleBTUYEeCKas HPOMBIIIIEHHOCTD,
MIPOM3BOJICTBO KOCMETMUYECKUX IpPEnaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEpUalIOB, 3JIEKTPOHHAS
MIPOMBIIITIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMELI 110 XMMHWU HA VIJIVBJIEHHOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHCTEMHO-IESATEIBLHOCTHBIM IOJXOJIOM B CTPYKTYyp€ JUYHOCTHBIX PE3YJIbTaTOB
OCBOCHHS TpeaMeTra «XHMHS» HAa YPOBHE CpeIHEro oOmero oO0pa3oBaHMs BBIICICHBI  CJICIYIOIIHEC
COCTABJISIONIME: OCO3HAHHE OOYYAIOIUMHCS POCCUMCKOM TpakAaHCKOW UIACHTUYHOCTH;, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH W CAMOOIPENEICHUI0; HAIMYUE MOTHUBAIIMU K OOYyYEHHIO; TOTOBHOCTh U
CIIOCOOHOCTh 00YYAIOIINXCSI PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU MOBEIACHUS;
HaJU4He MPaBOCO3HAHMS, SKOJOTUUECKOU KYIbTYphI; CHOCOOHOCTh CTABUTH 1IEJIA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM9HOCTHBIE pPE3YyIbTaThl OCBOCHHUS TMpeaMera «XHMHS» OTPaXaroT CHOPMUPOBAHHOCTH OIIBITA
MMO3HABATEIPHOM M TPAKTUYECKOW MEATETLHOCTH OOYdYaroIIMXCs B MPOIECCE pealn3aluu 00pa3oBaTEIbHOU
NEeSITENHHOCTH.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS TIpeaMeTa «XHUMHs» OTpPakXaloT CPOPMUPOBAHHOCTH OTIBITA
MMO3HABATEIIPHOM M TPAKTUUYECKOW MEATETLHOCTH OOYdYaroIIMXCs B IMPOIECCE pealn3aluu 00pa3oBaTEIbHOU
NESITETHHOCTH, B TOM YHUCJI€ B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHUsI OOYYaIONMMMHKCS CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEHW, YBaKEHUS K 3aKOHY W
MPaBOMOPSIIIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMaX U MPaBUIaX MEXKIMIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON NEATETHHOCTH TPU CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIbHBIX 33124, BHITIOJHEHUN XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHMMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHThl APYruX MpU aHajIu3e
Pa3IMYHbIX BUJIOB YU€OHOU IS TENbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOW XUMUU;

yBa)KeHHsI K MPOIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPHUIIOKEHHS] XUMUHU, OCO3HAHUS
TOTO, YTO JaHHbIE HAyKH €CTh pPE3YyNbTaT JUIMTEIbHBIX HAOMIOACHMN, KPOTOTIMBBIX 3KCIIEPUMEHTAIbHBIX
ITIOMCKOB, TOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;

MHTEpeca U M03HaBaTEJIbHBIX MOTUBOB B MOJIY4YE€HUU U MOCIEAYIOIIEM aHaau3e HH(OPMAIIUU O ePEI0BbIX
JOCTH>KEHHSIX COBPEMEHHOM OTEUECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllMH, CBS3aHHBIE C XUMHUYECKUMU SIBICHUSMHU, U MPUHUMATh OCO3HAHHBIC
pelieHus, OpUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IMOBEJIEHUE U IOCTYNKM CBOUX TOBApHUIICH C MO3ULMNA HPABCTBEHHBIX M
MIPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUM MTOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAaHMs ILIEHHOCTEeH 310poBOro M Oe3omacHOro obpasa KU3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroieHns MpaBuil 0€30TaCHOTO OOpAaIIeHHsI C BEIIeCTBaMU B OBbITY, TOBCEIHEBHOM *KHU3HU, B TPYJOBOM
NEeSATENbHOCTH;

MOHUMAHMS [EHHOCTH TIPaBUJ WHIUBUAYAIbHOTO M KOJUIGKTMBHOTO O€30MacHOTO TOBEACHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEACTBUN M HEMPUATHS BPEOHBIX MPUBBIUEK (YMOTPEOICHUs aIKOToJsl, HapKOTHKOB,
KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-UCCIIEIOBATENBLCKON JIEATENbHOCTH, OOIIEeCTBEHHO
MOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIbHOCTH;



YCTAaHOBKHM Ha AKTUBHOE YYacTHUE B PELICHUM IPAKTUYECKHUX 3aJad COLMAJIBHOM HalpaBiICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeCa K TMPAKTHUYECKOMY H3YYCHHIO NpOQeccHuil pazIudHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHUSI IPEIMETHBIX 3HaHUM 110 XUMHUH;

yYBaXX€HUs K TPYyLY, JIIOAAM TPYZAA U pe3yibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHOM TpaeKTOpUK 0Opa3oBaHus, Oyaymei npodeccuu u
peanu3ai COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEH K XUMHH,
MHTEPECOB U NOTpeOHOCTEN 00LIECTBA;

6) 3x0/10rMuecKoro BOCIMTAHUA:

HKOJIOTUYECKHU IeJIeCO00Pa3HOTO OTHOMICHHUS K IPUPOIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MOHMMAaHUS TJIO0AIBHOTO XapaKTepa AKOJOTHYECKUX MPOOIeM, BIHMSAHUS SKOHOMHUYECKHX IPOIECCOB Ha
COCTOSIHME MPUPOTHOM U COUMUAIIBHOM CPEJIbL;

OCO3HAHHUS HEOOXOAMMOCTH MCHOJIb30BaHUS TOCTHKEHUN XUMUM AJIsl pEIIEHUs] BOIIPOCOB PAllMOHATIBHOTO
MIPUPOIOTIOJIB30BaHMS;

AKTHUBHOTO HENPUATUS JEUCTBUM, IPUHOCAIIMX BPEA OKPYXKAIOIMIEH NPUPOAHOU Cpene, yMeEHUs
MIPOrHO3UPOBATh  HEONArONPUSATHBIE  HKOJIOTMYECKHE  TOCIEJICTBUS  NPEINPUHUMAEMbIX JACWCTBUH U
MIPEAOTBPALLATH UX;

HaJU4Musl Pa3BUTOrO 3KOJIOTMYECKOIO MBIIIJIECHUS, SKOJIOTMYECKOM KYJIbTYpBl, OIbITA JCSATEIBHOCTH
9KOJIOTHYECKOW HAIIPaBIECHHOCTH, YMEHUs PYKOBOJCTBOBAaThCS MMM B IIO3HABATEIBbHOM, KOMMYHUKAaTUBHOU H
COLIMANIHON MPaKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSTH UJIE0JIOTUN XeMO(POoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO DAa3BUTHS HAayKM M OOLIECTBEHHOMN
MIPaKTHKH;

MIOHMMaHUS cHenUpUKY XMMHU KaK Haykd, OCO3HaHHMA €€ poiau B (POPMUPOBAHMM DPALUOHAIBHOTO
Hay4YHOT'O MBIIJIEHUS, CO3AaHUU LIEJIOCTHOTO MPEACTABICHNUs 00 OKPYKAIOIIEM MHpE KaK O €AMHCTBE MPHUPOIbI
U 4YeJOBEKa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUH IpoOJeM COXpaHEHUs IPHUPOJHOIO
paBHOBECHS;

yOex1€HHOCTH B 0c000# 3HAYMMOCTU XUMHH IJIsI COBPEMEHHON LUMBMIIM3ALMU: B €€ I'yMaHUCTHYECKOM
HaMpaBJICHHOCTU U Ba)XHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUAIbHOW KyJIbTYpPbI, B PELIEHUU INI0OAIBHBIX
npo6seM YCTOHYMBOTO Pa3BUTHUS 4YEIOBEYECTBA — CHIPHEBOM, PHEPreTMUYECKOW, MUIIEBOH U 3KOJOIMYECKOH
0€30I1aCHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECIIEYEHUN YCIOBUM YCIEUIHOIO TPYAa U IKOJIOTHYECKH KOM(OPTHOH
KHM3HHU KXKI0TO WieHa 00IeCcTBa;

€CTECTBCHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAaHMs CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAHUA Ul aHAJIM3a U OObSCHEHMs SIBJICHUI
OKpYXXAIOILEro MHpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, YMEHHUs JelaTh OOOCHOBAHHBIE 3AKIIOYCHMs Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOILUXCS JAHHBIX C IEJIbIO OJIYYEHUS TI0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJB30BaTh XMMUYECKHE 3HAHUS JUIS pellieHHs MpoOjeM B peaabHbIX
KU3HEHHBIX CUTYyalVsIX;

MHTEpEca K MO3HAHUIO, UCCIIEN0BATEIbCKON EATENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAaHUI 110 XMMHMHU B COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHbIX cpepax MpodhecCHOHAIBHON AeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MeTHLIC pe3yiabTaTbl OCBOCHHUA IIPOrpaMMbl II0 XWUMHU Ha YPOBHC CPCAHCTO O6H.IGI" (Y}
O6paBOBaHI/I$I BKJIIOYaroT:

3HAYUMBIC IJIA (I)OpMHpOBaHI/ISI MHPOBO33pPCHUA o6yqa10u11/1xc;1 MCKIUCHTUIIIIMHAPHBIC (Me)KHpe,Z[MeTHLIC)
06meHaquHe MOHATHUA, OTpaKA0INC HCIOCTHOCTDH Haquoﬁ KapTUHBI MUpPa U CHCI_II/I(I)I/IKy MECTOAOB IIO3HAHMA,
HCIOJIb3YEMBIX B €CTCCTBCHHBIX HAYyKaXx (MaTeme, BCIICCTBO, SHCPIrus, SABJICHHUEC, ITPOLICCC, CUCTEMA, Hay‘-lHBIfI



GbaxkT, MOpPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleloBaHHe, HAOMIOJIeHHe, HW3MEpeHHe,
AKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE  ydeOHbIe  JeHCTBHS  (TIO3HABaTeNbHBIE, KOMMYHHKATHBHBIC, PETYIATUBHBIC),
obecnieunBaromue GopMupoBaHue HyHKIIMOHATBHOW I'PAMOTHOCTH U COLMAIBHONW KOMITIETEHIIMU 00yJarOIuXCs;

CIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOCHHBIE MEKIMCUUIUIMHAPHBIC, MHPOBO33PEHUECKHE
3HaHUS U YHUBEPCAIbHbIC YUeOHbIe eHCTBUS B TIO3HABATEIILHOW U COIIMATIBLHOM MPAKTHKE.

MertanpeaqMeTHbIe Pe3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHBEPCAJTBbHBIMU YUYEOHBIMH IO3HABATEIBbHBIMHY,
KOMMYHUKAaTUBHBIMHU U PETYJIATUBHBIMU JICUCTBUAMH.

Ilo3naBaTebHBbIE YHHMBEpPCAJbHbIE YueOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBAThH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTNPENeNsATh IEMU JCATEIBHOCTH, 3aJlaBas IapamMeTpbl U KPUTEPUU UX JOCTIDKEHHS, COOTHOCHUTHh
pe3ynbTaThl IEATETLHOCTH C TIOCTABIICHHBIMU IEJISIMU;

WCIIOJIb30BaTh TPH OCBOCHWUW 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICTATH XapaKTePHbBIS
MPU3HAKKA TOHATUM W YCTAHABIMBATH HMX B3aMMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME TOHATUS IS
00BsICHEHUS OTAENbHBIX ()AaKTOB U SIBJICHMUIA;

BBIOMPATh OCHOBAHUSI U KPUTEPUU TSI KJIaCCU(UKAIIUU BEIIECTB U XUMUYECKUX PEaAKIIHi;

yCTaHaBIWBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKITY U3YIaeMbIMU SIBJICHUSIMU,

CTPOWUTH JIOTUYECKHE pACCYyKJeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO0 aHAJOTHUH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUAX, (JOPMYIUPOBATH BBIBOBI U 3aKITFOUCHHUS;

MPUMEHATh B TMPOIECCE TO3HAHUS HCIOJIb3YeMble B XUMHUHU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3oBhIBATh MOJICBHBIC MTPEACTABICHHUS — XUMHUYECKUI 3HAK (CUMBOJI) DJIEMEHTA, XUMHYecKas Ghopmya,
ypaBHEHHE XHMHMUYECKOM pEaKIUH — TpU pPELIIEeHUH Y4YeOHBIX IO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh Ha3BaHHBIE MOJEIbHBbIC MPEACTABICHUS [JS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3Yy4aeMbIX
BEIIECTB M XUMUYECKHUX PEaKIINH.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX PEaKIUi;

dbopMynupoBaTh €M M 3aJa4d MCCIEAOBaHUS, MCIIOJb30BaTh TMOCTAaBJICHHBIE U CAMOCTOSATEIbHO
chopMyIupOBaHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI i1 (GOPMUPOBAHUS TUIIOTE3BI T10
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

BIIQJIETh HABBIKAMU CaMOCTOSITEIBHOTO TUIAHUPOBAHUSA W NPOBEICHHS] YUYEHUYECKUX SKCIIEPHUMEHTOB,
COBEPIICHCTBOBATh YMEHHMs HAOII0JaTh 32 XOJIOM MpOIlecca, CaMOCTOSITEIbHO MTPOTHO3UPOBATh €r0 pe3yJibTarT,
dbopmynupoBaTh 0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HUCCIEIOBAHMUS, COCTABIISTD
000CHOBAHHBIN OTYET O MPOJIEIaHHON paboTe;

MpHOOpETaTh OMBIT YYEHUYECKOW HCCIEeIOBAaTeNbCKOM M TMPOEKTHOM JIEATENbHOCTH, MPOSBIATH
CIOCOOHOCTBH ¥ TOTOBHOCTh K CAMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUYECKHUX 3a1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHMSL.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B  PA3IMUHBIX HCTOYHMKaX HH(poOpManuu (HAy4yHO-TIOMYJSpHAs —JIUTEparypa
XMMHUYECKOTO COJIEp’KaHus, CIpPaBOYHBIE TMMOCOOMs, pecypchl HWHTepHeTa), aHaIM3UpOBaTh UHGPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MpeCTaBICHHS, KPUTUIECKH OLEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTE;

dbopMynupoBaTh 3ampochl M TPUMEHATH pa3IMYHBIE METOJbl MPU TOHWCKe M oTOope uHMOpMAILNU,
HE0OXO0IUMOM ISl BHITIOJHEHUS Y4eOHBIX 3a]1a4 OTIPECIEHHOTO THIIA,

MpHOOpeTaTh OMBIT HMCHOJIb30BaHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (opMy mpeacTaBieHuss WHPOpMaNUU (CXeMbl, TpaduKw,
JrarpamMMbl, TaOIUIBI, PUCYHKH U IPYTHE);



MCIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJCTBA MPHU PadOTE ¢ XUMHUUECKOHN MH(OpMAIHel: TPUMEHSTH
MEXIpeIMeTHbIe ((pHU3MUecCKHe ¥ MaTeMaTHYecKHe) 3HAaKM M CHUMBOJIBL, (opmynbl, abOpeBHATYpHI,
HOMEHKJIATYpY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPECACTBA HAT'JIAAHOCTHU.
KOMMyHHRaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—lble JedCcTBHUA:

3aJ1aBaTh BOTIPOCHI IO CYIIECTBY 00CYK/IaeMOM TEeMBI B XOJI€ IMajora W/ Wi JUCKYCCHH, BBICKAa3bIBATh
uneu, GopMyIHpOBaTh CBOM MPE/JIOKEHUS OTHOCUTEIFHO BBITIOJHEHUS MPEI0OKEHHOM 3a1a4u;

BBICTYIIATD C HpCSCHTaHI/Ieﬁ PE3YILTATOB MO3HaBaTEeIbLHON ACATCIIBHOCTH, TOJTYYCHHBIX CaAMOCTOATCIIBHO
HJIM COBMECTHO CO CBCPCTHHKAMH IIPU BBIIIOJHCHHU XUMHYCCKOT'O OKCIICPUMCHTA, HpaKTI/I‘-ICCKOI\/'I pa6OTBI 10
UCCJIETIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3alii y4eOHOro MpoekTa, U (GopMyaupoBaTh BBIBOJBI 110
pe3yibpTaTaM MPOBENEHHBIX HCCIEAOBAaHUN IMyTEM COTJIACOBaHUS TMO3UIMN B XoJ€ OOCykIeHus U oOMeHa
MHCHUAMU.

PerynsiTuBHble yHUBEpPCAIbHbIC YUeOHbIE 1eliCTBUA:

CaMOCTOSITEJILHO TJIAHUPOBATh M OCYLIECTBIISITh CBOIO MMO3HABATENbHYIO A€ATEIbHOCTD, ONpeAesis e€ 1enu
W 3a/1a4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOIUMOCTH KOPPEKTHUPOBATH MpEIaraeMblii aJITOPUTM JIEHCTBHIA
MIPU BBITIOJIHEHUH YYE€OHBIX M HCCIIEIOBAaTEIbCKUX 3a7ad, BhIOMpaTh HamOosiee 3(h(EKTUBHBIA CHOCO0 WX
pelIeHUs ¢ y4ETOM IMOJTy4YeHUS! HOBBIX 3HAHUI O BEIIECTBAX U XMMHUYECKUX PEaKLIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICATEITPHOCTH HA OCHOBE CaMOAHaIM3a U CAaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIC pe3yabTaThl OCBOSHHS MPOTPaMMbl IO XMMHH Ha YIITyOJIEHHOM ypOBHE Ha YPOBHE CPEIHETO
obmrero ob6pazoBaHus BKIIOYAIOT crieldduueckue sl yaeOHOTO mpeaMeTa «XUMUs» HayIHbIC 3HAHUS, YMCHUS
U CIOCOOBI JCHUCTBHI MO OCBOCHHIO, WHTEPIPETAIIMA U TPEOOPA30BAHHUIO 3HAHUHM, BUIBI JCATEILHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHWS M NMPUMEHCHHUIO 3HAHUU B Pa3jIMYHBIX YYCOHBIX CHTYaIUSX, a TAKKE B PEATbHBIX
’KU3HCHHBIX CUTYaIUsX, CBI3aHHBIX C XUMHUEH. B mporpaMMe o XuMum MpeIMETHBIC PE3YJIbTaThl TPEACTaBICHBI
10 TOJIaM U3YUYCHHS.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHHS Kypca «OpraHuyecKas XuMHUsh OTPAKAIOT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MECTE U 3HAYCHUH OPTaHUYECKON XUMUU B CUCTEME €CTECTBEHHBIX
HayK 1 e€ poiu B 00eCrnevYeHWH yCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA B PEIICHUU MPOOIEM 3KOIOTHYECKOH,
SHEPreTHYeCKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIWLMHBI, CO3/JaHUM HOBBIX MaTEpHajiOB, HOBBIX
MCTOYHUKOB SHEPTUH, B 00€CIIEUCHUH PAIIIOHATIBLHOTO MPUPOIOIOIB30BaHUS, B (OPMUPOBAHUN MUPOBO33PEHUS
u oOmiei KylbTypbl YeJIOBEeKa, a TaK)Ke DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOU Cpexe;

BJIQJICHUE CHUCTEMOM XHWMHMUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIATAIOIIME TMOHATHS —
XAMHUYECKHI 3IIEMEHT, aTOM, SIIPO M JJIEKTPOHHAss 000JI0uKa aroMa, S-, P-, d-aToMHbIe OPOUTATH, OCHOBHOE M
BO3OY)KIEHHOE COCTOSIHUS aTroMma, TUOpHUIU3alks aTOMHBIX oOpOWTaned, HWOH, MOJEKyJaa, BaJIEHTHOCTH,
ANEKTPOOTPHUIATENFHOCTD, CTETICHh OKUCIICHHSI, XUMHYECKasl CBsI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA 00BEM,
YTIEPOJHBIN CKeNeT, (PyHKIIMOHATbHAS TPYIa, paIuKal, CTPYKTypHbIe GopMymbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIeTHBIE), H30MepHUsi CTPYKTypHas U MPOCTPAHCTBEHHAas (F€OMETpHYECKas, OMNTHYECKas), H30MEpHI,
TOMOJIOTUYECKUM PAJl, TOMOJOTH, YIJIEBOJOPO/IbI, KUCIOPOA- U a30TCOAEPKALIUE OPraHUYECKUE COEAMHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COEMHEHUST; TEOPUH, 3aKOHBI (IEPUOTNYECK UM



3akoH JI. M. MenneneeBa, Teopusi CTpoeHHsl opraHuueckux BemectB A. M. ByriepoBa, 3aKOH coxpaHEHMs
Macchl BELIECTB, 3aKOH COXPAHEHMsI U INPEBPAILEHUS SHEPIUU MPU XMMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMMM, MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUe B OCHOBE NOHHMMAHUS NPUYMHHOCTU U
CUCTEMHOCTHM  XMMHUYECKMX  SIBJICHUI; MpEACTaBICHUS O  MEXaHUW3MaxX  XUMUYECKHMX  peakluH,
TEPMOJIMHAMUYECKUX U KHHETUUECKHUX 3aKOHOMEPHOCTAX UX IPOTEKAHUs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII
aTOMOB B MOJICKYyJlax (MHAYKTHBHBIA M Me30oMepHbIH 3¢ dexrsi, opueHtantsl | u |l pona); dakromornueckue
CBEJICHHS O CBOWCTBAX, COCTAaBE, MOJTYUYECHHH U O€30MIaCHOM HMCIOJIB30BAaHUN BaKHEHIIINX OPraHUYECKUX BELIECTB
B OBITY M IPAKTUYECKON JEATEIHHOCTH YeJIOBEKa, OOIINX HAyYHBIX IPUHIIUIIAX XUMUYECKOTO IPOU3BOJICTBA (HA
MpuMepe MPOU3BOICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

cOPMHUPOBAHHOCTh YMEHHWI: BBISABIATH XapakTepHbIE TMPHU3HAKH TOHSATHH, YCTAaHABIMBAaTh HX
B3aMMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOLIME IOHATUS IPU OMNMCAHUM COCTaBa, CTPOECHHUS MU CBOWCTB
OPraHUYEeCKUX COCTUHECHUN;

c(OpMHUPOBAHHOCTh YMEHUM:

HCI0JIb30BATh XUMUYECKYIO CUMBOJIUKY JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHNYEeCKHX BEIIECTB;

COCTaBJIAITh YPAaBHEHMSI XUMHYECKUX pEaKkUMid U pacKpelBaTb HX CYLUIHOCTb: OKHUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX pEAKIUN TOCPEICTBOM COCTaBJICHMS 3JEKTPOHHOIO OajlaHCa 3TUX peakuui, peakuui
MOHHOTIO 0OMeHa MYTEM COCTaBIIEHUS MX TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTAaBJIMBATh MOJEIN MOJEKYl OpPraHMYeCKHX BEUIECTB Ul WIIIOCTPALUU HMX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAIIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX BEIECTB MO UX
COCTaBY U CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/Tpynie COeIMHEHUH, JaBaTh UM Ha3BaHUS 110 CUCTEMATHUYECKON
Homernkmarype (IUPAC) u mpuBOIUTh TPUBUAIBHBIC Ha3BAHUS JIJIS OTACIBHBIX MPEICTABUTEIICH OPraHUYSCKUX
BEIIECTB (ITHUJICH, AaLlETHWIIEH, TOJIyOJ, IJIMLIEPHH, STHJIEHIJIMKOJb, (EeHOJ, (opManbaerui, aueTaabAerun,
alleTOH, MypaBbHHAs KUCIIOTA, YKCYCHAsl KACI0Ta, CTEAPUHOBAsA, OJICMHOBAs, TaJIbMUTHHOBAS KUCIJIOTHI, TJINLUH,
aJlaHWH, MaJIbTO3a, (PPYKTO3a, AaHWINH, TUBUHWII, U30NPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

C(OPMHUPOBAHHOCTb YMEHMsI ONPEAEIATh BUJA XUMHUYECKOH CBS3M B OPraHUYECKUX COEIUHEHUSX
(KOBaJICHTHAs! M HOHHAS CBSI3b, G- U M-CBSI3b, BOJAOPO/IHAS CBS3b);

C(OPMHPOBAHHOCTb YMEHUS NPHUMEHATh IOJOXKEHHUS TEOPUU CTPOCHMsI OpraHuueckux Bemiects A. M.
byrnepoBa 11 00bsICHEHN 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMHUYECKUE CBOMICTBa
TUNWYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: aJKAaHOB, LIMKJIOAJIKAaHOB, aJKEHOB,
aJIKaJIJMEHOB, QJIKMHOB, apOMAaTUYECKUX YIJIEBOJOPOJIOB, CIIUPTOB, albJEIHJIOB, KETOHOB, KAPOOHOBBIX KUCIIOT,
IPOCTBIX U CIIOKHBIX 3(HUPOB, )KUPOB, HUTPOCOECAUHEHUI U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YriIeBOJIOB (MOHO-,
IM- U TOJIMCAXapUI0B), WITOCTPUPOBATh T€HETUUECKYIO CBA3b MEXIAy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS IMOATBEP)KJaTh HAa KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHUMOCTH
PEaKIMOHHOM CHOCOOHOCTH OPraHUYeCKUX COEIMHEHUH OT KPaTHOCTU W TUMA KOBAJEHTHOM cBs3M (0- U T-
CBSI31), B3aMMHOTO BJIMSIHUS @TOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHUS XapaKT€pPU30BaTh UCTOYHUKU YIJIEBOJAOPOAHOIO Chipbs (HE(Th, IPUPOAHBI
ras, yrojib), CocoObl €ro nepepadboTK! U NPaKTHYEeCKOe MPUMEHEHHUE MPOIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh BJIAJCHUS CUCTEMOI 3HAHUI O eCTeCTBEHHO-HAYYHBIX METOJaX IO3HAHUA —
HaOJI0IeHUH, U3MEPEHUH, MOJICIMPOBAHUHU, FKCIIEPUMEHTE (pEaIbHOM U MBICJIEHHOM) M YMEHUS PUMEHATh 3TU
3HAHUS;

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATh OCHOBHBIE ONEPAIMH MBICIUTEIbHON AEATENIbHOCTH — aHaJIu3 U
CHHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEMAaTHU3alMIO, BBIABICHHE NPUUYUHHO-CIEACTBEHHBIX CBS3eM — Ui
U3Y4EHHUs CBOMCTB BELIECTB U XUMHUUECKUX PEAKIUI;

C(OPMHUPOBAHHOCTh YMEHMI: BBISBIATH B3aUMOCBS3b XHMUYECKUX 3HAHUH C TOHATUAMH H
NPEJCTAaBICHUAMU APYTUX €CTECTBEHHO-HAYyYHBIX NPEIMETOB sl 0oJiee OCO3HAHHOIO MOHMMAHUS CYIIHOCTH



MaTepHUaTBLHOTO €AMHCTBA MHPA, UCIOJIB30BaTh CUCTEMHBIC 3HAHHSI TI0 OPTraHUYECKOW XUMUU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SBJICHHI, UMEIONINX €CTECTBEHHO-HAYYHYIO IPUPOY;

cOPMHUPOBAHHOCTh yYMEHUH: TMPOBOIUTH PACUYETHI IO XUMHYECKUM (QopMylnaM © ypaBHEHUSIM
XUMHYECKUX PEaKIUi ¢ MCIOIH30BAHUEM (PU3UYECKHX BEIMYMH (Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA),
XapaKTEePU3YIOMINX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThI MO HAXOXKIACHUIO XHUMHYECKOW (HopMyITbl
BEIIECTBA IO W3BECTHBIM MACCOBBIM JIOJIIM XHMHYECKUX 3JEMEHTOB, MPOIYKTaM CrOpaHHsl, IJIOTHOCTHU
ra3000pa3HbBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAJTU3UPOBATh M OIICHWBATH C TMO3HIMNA 3KOJOTUICCKOU
0€30MaCHOCTH TIOCJCACTBUS OBITOBOW H TPOW3BOJCTBCHHOW JIEATEIHHOCTH YEIIOBEKA, CBSA3aHHOH C
nepepaboTKON BEIIECTB, MCIOIL30BaTh MOJYYCHHBIC 3HAHUS JJIs NMPHUHATHS TPAMOTHBIX PEIICHUH mpoOieM B
CUTYaIUsIX, CBSI3aHHBIX C XHMHCH;

c(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOSITEIIBHO IUIAHUPOBATh M IPOBOJIUTH XUMHUYCCKUH IKCIECPUMEHT
(TIoTy4YeHHE W W3YYCHHUE CBOWCTB OPTaHUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIUU YIIIEBOJOPOJIOB PA3IMIHBIX
KIIACCOB ¥ KHCJIOPOJCOJEPKAIINX OPraHMYEeCKUX BEIIECTB, PEIICHHE JKCIICPUMEHTAIBHBIX 3a1ad 110
pPacro3HaBaHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM TpaBUiI 0€301acCHOr0 OOpalleHusl C BEIIeCTBAMU H
nabopaTopHbIM 00OpyAOBaHUEM, (OPMYIUPOBATH II€JIb HWCCIEIOBAHUS, TMPEACTABISATh B Pa3IMUHON (Qopme
Pe3yIbTaThI SKCIIEPUMEHTA, aHATM3UPOBATH 1 OIICHUBATH UX JIOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHUI:

coOJTI0IaTh MpaBWIa YKOJIOTHYSCKH IEJIecOo00pa3HOro TOBEICHUS B OBITY U TPYAOBOU JCSITEIHLHOCTH B
LEJIAX COXPAaHEHUs CBOETO 3/I0POBbSA, OKPYKAIOIIEW NPUPOTHOW Cpeabl M JOCTHKEHHS €€ YCTOWYHMBOTO
pa3BHUTHS,

OCO3HaBaTh OTACHOCTh TOKCHYECKOTO JICHCTBUS Ha JKUBBIC OPraHU3MBI OINPEACIEHHBIX OPraHUYIeCKHX
BEIIECTB, MOHUMas cMbIci okazarens [TJIK;

aHAJIM3UPOBATh L1E€JI€CO00Pa3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOILIEHUS] PUCK-TIONb3a;

c(OpPMHUPOBAHHOCTh YMEHUI: OCYILECTBIAThH LIE€JICHANPABICHHBIA MOUCK XUMHUYECKOW HHPOpMAUHU B
pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-HayudHas JIMTeparypa, CpelicTBa MaccoBoil mHpopmaruu, Murepuer
U JIpyrue), KpUTUYECKH aHaM3UPOBaTh XMMUYECKYI0 HMH(popmalumio, nepepabaTeiBaTh €€ U HCIOIb30BATh B
COOTBETCTBHUH C TIOCTABJICHHON yU4eOHOU 3aaueid.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O011as 1 HeopraHudeckasi XUMUs OTPaXKaroT:

chOpPMUPOBAHHOCTh ~ MPEJCTABICHUI: O MaTepuaJbHOM €IWHCTBE MHpaA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUM MPHUPOJIBI, O MECT€ U 3HAUEHUU XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€ poJid B
o0ecrie4eHn YCTOMYMBOTO pa3BUTHSI, B PEUICHUH MPOOJIEM HKOJOTUYECKOW, PHEPreTUYECKON M IMHIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, CO3JaHHH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHUKOB JHEPIrHH, B
o0ecreyeHny pPalUOHAIBLHOTO MPUPOAONOIB30BaHUs, B (DOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeN0BeKa, a TAKKE SKOJIOTHUECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO M PUPOIHON CPEIE;

BIIQJICHUE CHUCTEeMOW XUMHUYECKUX 3HAHMUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOUINE TMOHITUS —
XAMHUYECKHN 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, HJICKTPOHHAst 000JI04YKa atoma, S-, pP-, d-aToMHbIe opOHTaIH,
OCHOBHOE U BO30YKIEHHOE COCTOSIHMSI aToMa, THOpUAM3aIUs aTOMHBIX OpOHTalel, HWOH, MOJeKya,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCICHHS, XHUMHYECKas CBsI3b (KOBaJCHTHAas, WOHHAs,
MeTaJin4yeckasi, BOAOPOJHAs), KpHCTaJUIMYeCKash pemiérka, XMMHUYECKas peaklus, pacTBOP, OSJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJNEKTPOJIUTUYECKAs] IUCCOLMAIUS, CTEMeHb AMCCOIMAINK, BOJOPOIHBIN MOKa3areb,
OKHUCJIUTEJb, BOCCTAHOBHUTENb, TEMIOBOW A3((HEKT XUMHUYECKOW peakiuu, CKOPOCTh XUMHUYECKOW peakiuw,
XMUMHYECKOE PAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUs DIEKTPOIUTHUECKON TUCCOLMAIINY, IEPUOINUECKUN 3aKOH
JI.11. MeHnneneeBa, 3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXpPAHEHHS U TPEBPAIEHUS SHEPTUU MpH
XUMHYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH ACWCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIUe B OCHOBE MOHUMAHHS MPUYMHHOCTH H
CUCTEeMHOCTH XMMHYECKHX SIBJICHUI; COBPEMEHHBIE TPEJICTABICHUSI O CTPOCHHUHU BEIIeCTBA HA aTOMHOM, HOHHO-
MOJICKYJISIPHOM U HaIMOJEKYISIPHOM YpOBHSX; TMPEACTABICHUS O MEXaHH3MaX XUMHUYECKHX peakiui,



TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XHMHUYECKOM paBHOBECHH,
pacTBOpax W IHUCIEPCHBIX CUCTEMax; (AKTOJOIMUYECKHE CBEIEHHS O CBOWCTBAaX, COCTaBe, MOIYYCHHH U
0€3011aCHOM HCIIOJIb30BAaHUH Ba)KHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U NMPAKTHUYECKOW NESITEIBHOCTH
YeJIoBeKa, OOMKX HAyYHBIX TPUHIUIIAX XUMHUECKOTO ITPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIE MPU3HAKK TMOHATHH, YCTAHABIMBATh HX
B3aUMMOCBSI3b, HMCIOJIb30BaTh COOTBETCTBYIOLIME IIOHATHS IpPHU OINHMCAHUM HEOPraHMYECKUX BEIIECTB U HX
IIpEBpALLCHUM;

c(OPMHUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XUMUYECKYIO0 CHMBOJIMKY JUISI COCTaBIICHHs (DOpMyYJT BEIIECTB
U YpaBHEHHH XHMHUYECKHX peakuui, cucremarndeckyro HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHHA
OTJIEIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI OMPEIEIATh BAICHTHOCTh M CTETICHb OKMCIICHUS XHUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX, BHJ XHMHUYECKON CBA3M (KOBAJIEHTHAs, WOHHAs, MeETa/yInyecKas, BOJOPOAHAs), THII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT BUAA XUMHUYECKOW CBSI3U U
TUIA KPUCTAJUINYECKON PEeIIETKH, OOMEHHBIN U TOHOPHO-aKLIEITOPHBIM MEXaHU3Mbl 00pa30BaHNs KOBaJIECHTHON
CBSI3H;

cOpPMUPOBAHHOCTh yYMEHHUH: KJIAacCU(UIUPOBATh: HEOPraHMYECKHE BEIIeCTBA IO UX COCTaBYy,
XMUMHMUYECKHUE pEaKLIUHU MO pa3IUYHbIM IpHU3HAKaM (YHCIYy M COCTAaBY pEarupyrolluX BEIIECTB, TEIJIOBOMY
b deKTy peakiui, U3MEHEHHUIO CTeleHeH OKHCIIEHUs 3JEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa u
Jpyrue); CaMOCTOSATENbHO BBIOMpPATh OCHOBAHUSA WU KPUTEPUHM I KiIacCU(UKALUKM HM3y4aeMbIX BELIECTB U
XUMHUYECKUX PEAKIIN;

chOpMHUPOBAHHOCTh YMEHHUSI pPaCKphIBaTh CMBICH mepuoandeckoro 3akoHa JI. WM. MenneneeBa wu
J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIbHYIO U TPOTHOCTHYECKYIO (D YHKIUY;

c(OpMUPOBAHHOCTh YMEHHIl: XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB M HMOHOB XMMHUYECKHUX
3JIEMEHTOB MEpPBOTO—4YeTBEPTOro nepuoaoB llepumoanueckoit cucremsl .M. MenaeneeBa, UCHONIb3Yysl TOHATUS
«IHEPreTUYECKUE YPOBHU», «IHEPreTHUECKHE TMOMYPOBHU», «S-, P-, d-aTOMHbIE OpOUTaIN», «OCHOBHOE H
BO3OYKIAEHHOE HHEPreTHUYECKUE COCTOSHUS aTOMa»; OOBSCHATH 3aKOHOMEPHOCTHM W3MEHEHHS CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB M HX COEAMHEHUM Mo mnepuomamM u rpynnaMm Ilepuoamnueckoit cucremst [ .
MenneneeBa, BaJIeHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHMI: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEIECTB
pa3IMYHBIX KJIACCOB, IOJATBEP)KJIATh CYHNIECTBOBAHUE TE€HETHUYECKOW CBSI3UW MEXIYy HEOPraHWnYeCKUMH
BEILIECTBAMU C IIOMOLIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

cOpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIIMii
MOCPEJICTBOM COCTaBJCHMSI DJIEKTPOHHOTO OajlaHca JTHX peaklui; peakuuid HMOHHOrO oOOMeHa MyTéM
COCTaBJEHUSI MX TOJHBIX U COKPAII€HHBIX HOHHBIX YpPaBHEHHUM; peakuuid TUAPOJIN3a; PeaKi Ui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMHUHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKUUN ¢ yIETOM HX
SHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHUs CKOPOCTH XMUMHUYECKOM peakUUh B 3aBUCUMOCTH OT
pa3nuyYHbIX (AKTOPOB, a TAKXKE XapaKTep CMEIIECHUS XHMHUYECKOTO PABHOBECHs IOJ BIUSHUEM BHEUIHUX
BozjaeiicTBull (mpunnumn Jle [larense);

COPMHUPOBAHHOCTh ~ YMEHMsI  XapaKTepU30BaTb XMMHUYECKHE pEaKluH, JeKallue B  OCHOBE
NPOMBIIIJICHHOTO TMOJY4YE€HUS CEpHOM KHUCIOTHl, aMMHakKa, oOOL[Me HaydyHble MPUHIMIBI XUMHUYECKHX
MIPOU3BO/ICTB; 11€7I€CO00PA3ZHOCTh MPUMEHEHHSI HEOPraHUYECKUX BEIIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKH
3peHusl COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOH 3HaHMH O METOJax HAy4YHOTO MO3HAHMs SBIEHUH MPHPOJIBI —
HaOJroIeHNe, HM3MEpeHHe, MOJEIMPOBAHUE, HKCIIEPUMEHT (peajbHbIi W MBICICHHBIN), HUCIOJIB3YeMbIX B
€CTECTBEHHBIX HAYKaX, YMEHUS PUMEHATh 3TH 3HAHUS MPHU SKCIIEPUMEHTAIIBHOM HCCIIEJOBAHUM BEILECTB U JUIS
OOBSICHEHUS! XUMUYECKUX SIBJICHUH, UMEIOUIMX MECTO B MPUPOJE, MPAKTHUECKOW JEATENIbHOCTH YelIOBEeKa U B
IIOBCE/IHEBHOM JKU3HY;



chOPMHUPOBAHHOCTh YMEHHS BBISBISATH B3aMMOCBS3b XUMHUYECKHX 3HAHWM C TOHATHSAMH U
NpPEJCTAaBICHUAMU JAPYIHMX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Juii 0ojee OCO3HAHHOTO TOHHUMAaHUs
MaTepUaJIbLHOTO €JMHCTBA MUPA;

c(OPMHUPOBAHHOCTH YMEHUS MPOBOJUTH PACUETHI: C UCTIOIb30BAHUEM MOHATUN «MacCOBask IOJIS BEIIECTBA
B pacTBOpE» M «MOJIIpHAsl KOHLIEHTpALMs»; Macchl BEIIECTBA WIM 00bEMa raza IO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUH BEIIECTB; TEIUIOBOTO 3(deKra peakiuu;
3HAYEHUS BOJOPOJHOIO MIOKA3aTeNsl paCTBOPOB KUCJIOT U LIEJIOYEH C U3BECTHOM CTENEHBIO TUCCOLMALIMU; MACCHI
(0ObéMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIIM OJTHO U3 MCXOIHBIX BEHIECTB JAHO B BHUJE PACTBOpA C
onpeeNEHHON MaccOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA UJIM J1aHO B U30bITKE (MMEET IPUMECH); O BBIXOa
MPOJIYKTa peakiuu; 00BEMHBIX OTHOILICHUM Tra30B;

c(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IUIAHUPOBATh M TIPOBOJUTH XUMHUYECKUH DSKCIICPHUMCHT
(mpoBeneHUE peakUil HIOHHOTO OOMEHA, MOJATBEP)KJICHUE KAaueCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIIECTB,
OTIpeJieNIeHUE Cpeibl PaCTBOPOB BELIECTB € MOMOIIbIO MHAWKATOPOB, U3yUYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XUMHUYECKOW peaklWu, pelIeHWe OHKCIEePUMEHTAJIbHBIX 3aJad 1o TemaMm «MeTtamisl» u
«Hemetainmel») ¢ coOMofeHHEM TpaBUJ 0O€30MacHOr0 OOpalieHusi ¢ BEIeCTBAMH M JIA0OPATOPHBIM
oOopynoBaHueM, (opMynIupoBaTh LENb HCCIEI0BAHUSA, MPEACTABIATh B pa3IuYHON (Qopme pe3yabTaThl
AKCHEPUMEHTA, aHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHHI: cOOMI0IaTh MpaBUiia MOJIb30BAHUS XUMHUYECKON MOCY0 M 1abopaToOpHbIM
o0opynoBaHueM, 0OpaIleHHsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU T10 BBIMOJHEHHUIO JTA0OPAaTOPHBIX
XMUMHUYECKUX OIBITOB, SKOJOTHYECKH 11€JI€CO00pa3HOTO MOBENEHUSI B OBITY U TPYIOBOM IEATEIHHOCTH B LENSIX
COXpAaHEHUs CBOETO 3J0pPOBbs, OKPYXKAIOMIEH MPUPOAHON Cpenbl U JOCTHKEHHUSI €€ YCTOWYMBOTO pPa3BUTHA,
OCO3HAaBATh OMNACHOCTh TOKCHYECKOTO JAEWCTBHUS Ha KHUBbIE€ OPraHU3Mbl OMNpPENENEHHBIX HEOPraHUYECKHX
BEIIECTB, MOHUMas cMbIci okazarens [TJIK;

c(OpPMHUPOBAHHOCTh YMEHH: OCYILECTBIAThH LIE€JICHANPABICHHBIA MOUCK XUMHUYECKOW HHPOpMAUHU B
Pa3IMYHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4Has JIMTeparypa, CpelicTBa MaccoBoil mHpopmarnuu, Murepuer
U JIpyrue), KpUTHUECKH aHAJM3UPOBAaTh XUMHMUYECKYI0 HMH(OpMaImio, nepepadbarsiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHUH C TIOCTABJICHHON yU4e€OHOU 3aaueid.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne udpoBbie
HaumeHoBaHue pa3iejioB M TeM NPOrPaMMbl Bcer (undp )
n/n o0pa3oBaTe/bHbIE
0 K/p I/p
pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKoOi XMMHHU
11 [Ipeamer opranndeckoi xumuu. Teopust CTpoeHus 8
' opraHuveckux coeauHenuii A. M. Byrneposa
Wroro mo pazueny 8
Paspen 2. Yriesogopoabl
91 [IpenenpHBIE YrIIEBOIOPOIBI — AIIKAHBI, 5
' [MKJIOAJIKAHEI
99 HenpenenbHbIe YyrIeBOIOPOIBI: ATKEHBI, 14 1
' aJIKaJJMEeHbI, aJTKUHBI
2.3 ApomaTHu4ecKue yrieBoa0pO bl (apeHbl) 8
54 [IpupoaHbIle HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
' nepepadoTKa
2.5 l"asioreHnpon3BOAHBIC YTIEBOIOPOIOB 4 1
Hroro mo pazgeny 35
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cruptel. deHon 11 1
KapOoHusnabHbIe COETUHEHUS: aJIbJICTU/Ibl U KETOHBI.
3.2 21 1
Kap6onoBsie kuciaotel. Cinoxubie 3gupsl. XKupbl
3.3 VrneBoasl 9 1
Utoro no pazneny 41
Paznea 4. A3oTconepskanye oprannyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2 ‘
Hroro no paszneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUS
5.1 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 6 1
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3aeyioB U TeM Konrpouabsnbie | IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbI padoThI padoThbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aToMma.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
1.1 proa 9
cucremMa
XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa
Crpoenue
BEIIlECTBA.
1.2 B 11 1
Mmuoroo6pasue
BEIIIECTB
XUMHYECKUE
1.3 19 1 3
peakuuu
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckast Xumusi
2.1 Hemerans 31
2.2 Meramibl 23 1
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
Metonarsl
MMO3HAHUS B
3.1 9
XUMUHU. XUMUSA U
KU3Hb
Wroro no pazgeny 9
OBUIEE
KOJIMYECTBO YACOB 102 4 8

I10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Tema ypoka

KoandecTBO 9acoB

Bcero

K/p

Il/p

Jara
H3YYeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteib
HbIE pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON XUMHUH,
IIpeJICTaBICHUE O MHOI000pa3uu
OPraHUYeCKUX COCTMHEHUIN

DJNEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE M BO30YK/IEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepoJia

XUMUYecKas CBSI3b B OPraHMYECKHUX
coeIMHEHUSIX. MexaHu3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBSI3U, CIOCOOBI pa3pbiBa CBSA3EH

Teopust cTpOEHHUSI OPraHUYECKUX COCTUHEHUN
A. M. bytneposa

Buns! nzomepun: cTpykrypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3PPEKTHI B
MOJIEKYJIaX OPraHUYeCKUX COEIUHEHHUH

[IpencraBnenue o kmaccupukauu u
cucremarnyeckas Homenkiaatypa (IUPAC)
OpraHUYeCKUX BEIIECTB

Knaccudukanus peakmnuii B opraHu4ecKon
XUMHHU

CucreMaruzanys 1 00001IeHEe 3HAHUI IO
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiJl, oO1as
dhopmysa, HOMEHKIATypa U U30MEpHs,
ANIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

10

duszndyeckre ¥ XMMHYECKHE CBOMCTBA aJIKaHOB

11

Haxosxnenue ankanos B npupojie. CriocoOsbl
MOJIy4eHUS U IPUMEHEHHUE aJIKaHOB

12

[Huknoankansl: o0mas Gopmyna,
HOMEHKJIaTypa U U30MepHUsl, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIy4eHUS U IPUMEHEHUE

13

Pemenue pacu€THBIX 3aa4 Ha ONIPEAEIICHUE
MOJIEKYJISIPHOM (POPMYIIBI OpraHNYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB
2JIEMEHTOB, BXOASINX B €70 COCTAB.
Cucremaru3zanus 1 00o0IIeHne 3HaHUH 10
TeMe

14

AJKEHBI: TOMOJIOTUYECKH psif, 001Ias




(dbopmMyIa, HOMEHKIIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI.
CTpyKkTypHas U LIKUC-TPAHC-U30MEPHs AJTTKEHOB

duznueckue 1 XUMUYECKUE CBOUCTBA aJIKEHOB.

15 IIpaBuiio MapkoBHUKOBA

16 CrniocoObl mosTyyeHHs 1 IPUMEHEHHE aJIKEHOB

17 [Ipaktuyeckas padora Ne 1 mo teme
"[lonydeHune aTUIEHA U U3YYEHHUE €TI0 CBOMCTB"
Pemrenune pacuéTHbBIX 3a7a4 HA OTIpE/ICIICHNE

18 MOJIEKYJISIPHOH (POPMYIIBI OPTraHNYECKOTO
BEIIECTBA
AJIKaJTMeHbI: CONPsDKEHHBIE, U30JIMPOBAHHEIE,

19 KyMyn#upoBaHHbie. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20 XUMHYECKHE CBOMCTBA CONMPSKEHHBIX TUEHOB

21 CriocoObl MostyueHus: ¥ IpUMEHEHUe
aITKaJIMEeHOB
AJIKWHBI: TOMOJIOTHUECKHH psiji, oO1as

29 (bopmya, HOMEHKIIATypa, HIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢uznueckue cBoiicTBa

23 XUMUYECKUE CBOMCTBA aTKUHOB

24 KadecTBeHHbIC peakiii Ha TPOMHYIO CBSI3b

25 CriocoOpl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB

26 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XUMHYECKON peaKinu

97 CucreMaruzanys 1 0000I1IeHe 3HAHUI IO
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIas

08 dbopmyna, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY] OeH3011a
U TONyoJia, uX (pusmdeckue cBONCTBA

29 XUMUYECKHE CBOWCTBA apEHOB: PEAKIINH
3aMeleHust
XUMUYECKHE CBOWCTBA apEHOB: PEAKIINH

30 MIPUCOEIMHEHNS, OKUCIIEHHE TOMOJIOTOB
OeH3ona

31 OcoOeHHOCTH XUMUYECKUX CBOMCTB CTHpOJIa
Pemienune pacu€THbIX 3aa4 Ha ONpeeTIeHue

32 MOJIEKYISIpHOM (hOpMYIIBI OPTaHUYECKOTO
BEIIECTBA

33 CrniocoObl mosryyeHHs U NpUMEHEHUE apeHOB

34 ['eneTrueckas CBsI3b MEXAY pa3InUHBIMU
KJIaccaMU YIJIeBOI0PO/I0B

35 PacuéTpl 0 ypaBHEHUSM XUMUYECKUX




peakiuii. Cuctemarusarus u 00001IeHe
3HAHUI 110 TEME

36 [Tpupoaustii ra3. [lonytabie HeTIHBIE Ta3bI

37 KameHHbI#1 yroJib ¥ IpoyKThl €ro
nepepadboTKu

38 Hed1pb 1 cniocoOs! e€ nepepaboTKH.
[TpumeHeHne MpoayKTOB NepepadoTKu HePTH

39 ['eneTrueckas CBsI3b MEXAY Pa3IHIHBIMU
KJIacCaMH YIJIEBOJOPOJIOB
["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:

40 AJIEKTPOHHOE CTPOEHUE; pEaKLUU 3aMEeLICHUS
rajloresa
JlenicTBHE 1IEI04Yel Ha TaJIOTEHIIPON3BOIHBIE.

41 Bs3anMonelicTBiEe TUTaI0reHaJIKaHOB C
MarHueM H IUHKOM

42 Cucrematu3anusa 1 0000I1IeHe 3HAHUH 110
pazaeny "YrieBoaopoasr"”

43 KonTponsHas pabota no teme
"Yraesomopoasr"

[IpenensHBIE 0THOATOMHBIC CIIUPTHI:

44 TOMOJIOTUYECKHH psiji, obmas hopmyna,
CTpOEHHUE MOJIEKYJ, H30MEpHsl, HOMEHKJIATypa,
Kiaccudukanus, GpuznyecKkue cBocTBa

45 XHUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoObl MoTyueHus: ¥ IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB
[Ipocteie 3¢upbl: HOMEHKIIATypa U H30Mepus,

47 0COOEHHOCTH (PU3MYECKUX U XUMUYECKUX
CBONCTB
MHoOroaToMHBIE CIUPTHI: STUIICHIIIUKOIb U

48 TJIMIEPHH, UX PU3UYECKHE U XUMUUYECKHE
CBOMCTBA

49 CriocoOsl osTyueHus: ¥ IpUMEHEHUE
MHOTOATOMHBIX CIUPTOB

50 @DeHOoI: CTPOCHHE MOJIEKYIIbI, PU3UYECKHEe
cBoiicTBa. TOKCHUHOCTH (peHoa

51 XuMuyeckue cBoiicTBa (heHoa

52 CrniocoObl nostyyeHus 1 npuMeHeHne GpeHona
[IpakTrueckas pabota Ne 2. Pemenue

53 9KCHEPUMEHTAJIBHBIX 3a7a4 110 TeMe "CIupThI
u (eHobr"

54 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 10
TeEMe

55 AnbJIETUbl M KETOHBI: JIEKTPOHHOE CTPOCHHE

KapOOHHMIIBHON TPYIIIBI; TOMOJIOTUYECKHE




pszbl, obmias popmyna, nzomepus u
HOMEHKJIaTypa

Anbaeruibpl ¥ KeTOHBI: (PU3UYECKUE CBOMCTBA;

%6 peakuuy IpUCOEINHEHUS

57 Peakuuu okucieHus 1 KaueCTBEHHbIE PEAKIIMU
QJIbJIETUJIOB U KETOHOB

58 CriocoObI MOJTyYeHUs AJIbJICTHIOB U KETOHOB

59 OAHOOCHOBHBIE MpE/IENIbHbIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX MOJIEKYII

60 N3oMmepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, X (pr3muecKre CBOICTBa

61 XHAMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0eHHOCTH CBOMCTB MYpaBbHUHOU KUCIIOTHI.
MHuoroo0pa3ue kapOOHOBBIX KUCIOT
Oco0OeHHOCTH CBOMCTB: HEMPEAETbHBIX U

63 apoOMaTHYEeCKUX KapOOHOBBIX, JUKAPOOHOBBIX,
TUAPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObl MoTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHCIIOT

66 CrnoxHbIe Y()UPBI: TOMOJIOTHIECKUHN P,
obmas Gopmysna, n3oMepus 1 HOMEHKIIATypa

67 dusndecKkrue 1 XAMUYECKHE CBOMCTBA A(PUPOB
Pemenue pacu€THbIX 3a7a4: M0 YPaBHEHHUIO

68 XMUMHUYECKOH peaklnu, Ha OIpeJieieHre
MOJIEKYJISIpHOM (hOPMYIIbI OPraHUUECKOTrO
BEIECTBA
[IpakTuueckas padota Ne 3. Permenue

69 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Kap6oHoBbie KHUCIOTHI. CioxHbIE Y3PHUPHI"

70 XKupsl: ctpoenue, Gpu3nuecKkue U XMUMUYECKUE
CBOMCTBA (THAPOIIH3)
Oco0eHHOCTH CBOMCTB KHUPOB, COJIEPKAIINX

71 OCTaTKH HENPEIENbHBIX )KUPHBIX KUCIIOT.
XKups! B npupone
MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,

72 ux motouiee aeiicrsue. [lonarue o
CHUHTeTHYecKuX Moromux cpenacrsax (CMC)

73 I'enernyeckas CBs3b YII€BOJOPOJOB U
KHCIIOPOACOAEpKAIINX OPraHNYECKUX BELIECTB

74 Pacuétel 110 ypaBHEHUSAM XUMUYECKUX PEAKIUN

75 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110

TEMC




76

OOmas XxapaKTepHCTHKA YIIIEBOJIOB U
KJIacCU(UKAIUS YIIEBOIOB (MOHO-, TU- U
I10JIMCAXapH/Ibl)

7

Monocaxapuabl: GU3HMYECKUE CBOMCTBA U
HaX0XJCHHUE B IPUPOJIC

78

[IpuMeHeHue III0KO3bl, €€ 3HaUCHUE B
KU3HEACATEIIBHOCTH OpraHn3ma

79

Jlucaxapuipl: caxapo3a, MajabTO3a U JIAKTO3a.
HaxosxneHue B npupoie 1 IpuMEHEHne
JUCAaXapuI0B

80

[Tonucaxapuasl: CTpOEHUE MAaKPOMOJIEKYI,
¢duznyeckue 1 XuMHUYECKHE CBONCTBA,
MIPUMEHEHHE

81

Ilousarue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacyeTHbIX 3a/1a4 Ha ONIPEICIICHHUE
JI0JIA BBIXOJ1a TIPOJIYKTA PEAKIIUU OT
TEOPETUIECKH BO3ZMOXKHOTO

83

Cucrematusanus 1 00001IeHrE 3HAHUHA 110
pasznmeny

84

KonTposbHas pabota no teme
"Kucnopoaconepxaniye opraHu4ecKue
coequHeHus"

85

AMWHBL: KTacCU(pUKAIHS, CTPOCHUE MOJICKYJI,
obmas Gopmysa, U30Mepus, HOMEHKIATypa 1
(u3uvecKue CBONCTBA

86

XHUMHUYECKHE CBOMCTBA aTu(aTHIECKUX
aMUHOB

87

AnnnmH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH
XUMHYECKUX CBONCTB aHHMJIMHA

88

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
anudaTuyecKux aMHUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30Mepus,
¢duszudeckue corictBa. OTeIbHBIC
MPEACTABUTENH 0.-aMHUHOKHCIIOT

90

XuMHdeckue cBolicTBa AMHMHOKHUCIIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHre3 u ruapoJIn3 NMeTua0B

91

bBenku kak mpupoaHbIC OJUMEPBI; CTPYKTYPHI
OEJIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

ABOTCOI[Cp)KaH_II/Ie reTCPOUUKINICCKUC
COCAMHCHUS. HyKJICI/IHOBBIC KHCJIOTBI. COCTaB,
CTPOCHUC U OuoJoruyeckas POJib

94

IIpaktuyeckas padora Ne 4. Perenue
HKCTIEPUMEHTANBHBIX 33/1a4 110 TeEMe
"A30TcoepKalue OpraHndecKe




coequueHus"

[Tpaktuyeckas padora Ne 5. Pemenue

95 HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"Pacnio3naBanue opraHnuecKux coeAMHEeHUMn"
KonTtponsHas pabota o Teme

96 " A30TCOoIepKaIIue OPraHundecKue 1
coeMHEeHUS"

OCHOBHBIE ITOHATHUSA XUMHUHU

97 BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/If/'I 1 METOAbI 1
HUX CUHTC3a —IIOJIMMCPU3als U
IIOJIMKOHACHCAII U

98 [TnacTmaccel. YTunuzarus u nepepadoTka 1
TJIacTHKA

99 DnacToMepsl: HaTypaJlbHbIM CHHTETUYECKHE 1
Kayuyyku. Pe3una

10 Boiokna: HaTypaJbHBIC, HCKYCCTBCHHEIC,

0 CHUHTCTHUYCCKHUC. HOHI/IMCpBI CIICIIUAJIBHOTO 1
HAa3HAYCHUA

10 [IpakTnueckas padota Ne 6. Pemenue

1 OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME 1
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"

10 O06o01enre 1 cucTeMaTru3alys H3y4eHHOTO

5 Marepuana no teme "BbhICOKOMOJIEKYIIpHbIE 1
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

n/n

Tema ypoka

KoandecTBO 9acoB

Bcer
0

K./p

IL./p

Jara
H3Yy4YeHH S

DJIEeKTPOHH
ble
nugposbie
o0pa3oBareJ
bHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUUECKUM
aneMeHT. M3oTomnsl

CtpoeHnue 2JIeKTPOHHBIX 000JI0UYEK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHYECKUX 3JI€MEHTOB (S-, P-
, d-, f-amemeHTHI)

Pacnpenenenne >eKTPOHOB IO aTOMHBIM
opOuTamsim

DneKTpOHHbIE KOH(UTYpalli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOAHUU

DNeKTpOHHbIE KOH(UTYpalli HOHOB.
DIJIEKTPOOTPUIIATETLHOCTD

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTEeMa XMMHUYECKHX 3jiemMeHToB /1. 1.
MenneneeBa, CBSI3b C COBPEMEHHOM TeopUei
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTBIX M CJIOKHBIX BEHIECTB 110 TPyIIaM 1
nepuoiam

CucreMaruzanys 1 0000IIeHEe 3HAHUI IO
TEME

10

Busr XUMHWYECKOH CBsI3U. MeXaHU3MBbI
O6paSOBaHI/I$I KOBaJICHTHOM CBS3H. BOI[OpO,Z[HaSI
CBA3b. MC)I(MOJICKYJIHPHHC B3aI/IMO,Z[eI>'ICTBH${

11

BaneHTHOCTP U BaJIEeHTHBIE BOBMOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12

Hpe,[[CTaBJ'ICHI/IH O KOMIIJICKCHBIX COCINHCHUAX:
COCTaB U HOMCHKIJIaTypa

13

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIISIPHOTO
CTPOCHUHA. Tunsr KPUCTAJNIMICCKUX PCIICTOK U
CBOMCTBA BEIIIECTB

14

Ilonsatue o JAUCIICPCHBIX CUCTCMAX.
Hpe[[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpPax




15

HcTrHHBIE paCTBOPHI: HACBIILICHHBIE U
HEHACBIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruapars:

16

CriocoObI BEIpaKEHUST KOHIICHTPAITUU
pacTBOpPOB

17

Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM TIOHIATHI
""MaccoBasi J10J1s1 pacCTBOPEHHOTO BelecTna',
"MoJIsipHasi KOHIIEHTpaus"

18

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucrematu3anusa 1 0000I1IeHe 3HAHUH 110
TEME

20

KonTponsnas pabora no temam "CrpoeHue
aroMa. [lepronueckuii 3aKOH U
HepI/IOI[I/I‘-IeCKaﬂ CUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneera", "CtpoeHue
BemecTBa. MHOroo6pa3ue BemniecTs"

21

Knaccudukanus XuMuuecKkux peakuuii B
HEOPraHUYECKOW M OPraHNYECKON XUMUHU.
3aKOH COXpaHEHMs MAacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALCHHS SJHEPTUU IIPH
XMMHYECKUX PEAKIHAX

22

Tennossie 3 HEKTH XUMUYECKUX PEAKITUN.
TepmoxuMuyeckre ypaBHEHHUS

23

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakiuil ¥ TepPMOXUMUYECKUM YPAaBHEHHSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Karanus u xatanuszaropbl

25

I'omorennsie u reTCPOrcHHbIC pCaKInn

26

[IpakTiueckas paborta Ne 1 mo Teme "Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOH peakiuu"

27

OO6paTumbie U HEOOpAaTUMBIE PEaKIIUH.
XUMUYECKOE paBHOBECHE

28

ITpaktnyeckas pabora Ne 2 o teme "BnusHue
pa3nuyHbIX (PAKTOPOB Ha MOJI0KEHUE
XMMHUYECKOTO paBHOBecHA"

29

QHGKTPOJII/ITI/I‘-ICCKEIH JUCCoranus. CunbHbIC U
cna0ble QJICKTPOJIATBI. Cremnenb AUCCOIMMalIn

30

HNonnoe npousseaenue Boabl. Cpeaa BOIHBIX
pacTtBopoB. Bomopoansrit mokaszarens (pH)
pacTBopa

31

I'mpponns coneit. Peaknuu, nporekaroniue B




pacTBOpax MEKTPOIUTOB

[Tpaktuyeckas padora Ne 3 o teme

32 "XUMHUYECKUE PEaKIIMU B pacTBOpax
3JEKTPOJIUTOB"

33 OKHCIIUTETEHO-BOCCTAHOBUTENIbHBIC PEAKIIUHU.
Baxneie OKMCIUTEIU U BOCCTAHOBUTEIN

34 MeTo]1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemenue 3a1a4 pa3InyHBIX TUIIOB

37 Pemrenue 3agau pa3auvHBIX TUIIOB

38 Cucrematu3anusa 1 0000IIeHe 3HAHUH 110
Teme "XUMHUeCcKHe peakiuu'

39 KonTpomabHas pabora no teme "Xumudeckue
peakuun"
[Tonoxxenne Hemeraios B [leproanueckon

40 CUCTEME XUMHUYECKUX 3eMeHToB /[, U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS UX
atomoB. du3nyeckrue CBONWCTBA HEMETAIIIOB

41 AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cepsl, (hochopa u yriepoaa)

42 Bonopon: nonyuenne, pusznueckue u
XUMHUYECKUE CBOMCTBA. [ 'UIpuIbl
["ayiorensr: HaX0kACHUE B PUPOJIC, CITOCOOBI

43 MoJTy4deHUs1, (GPU3UICCKUE U XUMUICCKIE
CBOMCTBa

m lManorenoBomopoasl. Baxunelue
KHCJIOPOJICOACPIKAIITUE COCTMHECHUSI TaJIOTEHOB
JlaGopaTopHbIE ¥ TPOMBIILICHHBIE CIIOCOOBI

45 MOJTy4YCHUS TAIOTeHOB. [[prMeHeHne rajJoreHOB
U UX COEOUHEHNN
[TpakTuueckas padota Ne 4. Perenue

46 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"anorensr"
Kucnopoa: mabopaTopHble ¥ IPOMBIIIJICHHBIE

47 CHOCOOBI OMy4YeHHUS, PU3NIECKUE U
xumudeckue cpoiictBa. O30H. [Ilpumenenune
KHCIJIOpO/JIa U 030Ha

48 Oxkcupl ¥ NEPOKCUABI

49 Pemenue 3a1au pa3nuyHbIX TUIIOB
Cepa: HaxOXJeHHE B IPUPOJIE, CIIOCOOBI

50 MOJTy4eHus1, GU3NUYECKUEe U XUMHUECKHE

CBOMCTBA




ol CepoBoiopo, CyIb(uIbI

59 Kucnopoacoaepsxariye coeiMHEHHS CEPhI.
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI
[Ipaktuyeckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé
coeMHEeHUS"
A30T: HaX0XKJICHUE B TIPUPOJIE, CIIOCOOBI

o4 MOJTy4eHUsI, PU3NIECKHE M XUMHUECKHE
CBOMCTBAa. AMMUAK, HUTPUbI

55 Kucnopoacoaepxaiiue coeJuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpuMeHeHre a30Ta | €T0 COCTUHEHU.
A3OTHBIE yI0OpEeHUsI
®dochop: HaXOXKIEHHUE B IPUPOJIE, CLIOCOOBI

S7 MoJIyueHusi, GU3NYECKUE U XUMUYECKHE
cBorictBa. ®ochuasr u Gochuna

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue docdopa u ero coeAMHEHU.
dochopubie ynoOpeHus
[Tpaktuueckast padota Ne 6. Permenue

60 AKCIIEPUMEHTAIILHBIX 3aa4 10 TeMe "A30T u
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKAIUN; PU3NIECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxkcun yraepona(ll), 0}<c1/m yriepoga(1V),
yroJbHasi KUCJIOTa U €€ COJH

63 Pemenue 3agau pa3auvHBIX THIIOB
Kpemuuii: HaxoxJieHUE B IPUPOJE, CIIOCOOBI

64 noytyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIOTA,
CHJIUKAThI

66 [IpuMeHeHre KpEeMHUS U €T0 COSAUHEHUH.
Crekio, ero moxyuyeHue, BUABI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 CucremaTu3aius 1 0000IIeHne 3HaHUN TI0
teme "Hemeramisr"

69 KonTtponrHas padota no teme "Hemeramnsr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHsI OIHOOK

71 ITonoxxenne meraios B Ilepuoauyeckon




CHUCTEMEC XUMHUYCCKUX 3JICMCHTOB.
OCOOEHHOCTH CTPOCHUS IJIEKTPOHHBIX
000JI0YEeK aTOMOB METAJUIOB

72

OO6mue ¢puznyecKkue CBOMCTBA METAJIOB.
HpI/IMeHeHI/IC MECTaJIJIOB B 6BITy U TCXHUKE

73

CmaBsl MetaioB. Kopposust meramion

74

Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

75

DNEKTPOXUMHUYECKUN Psiji HAIlPsDKEHUN
MeTaiuioB. O0Imue crocoOb! MOTydeHHS
METAJUIOB

76

O6mras xapakTepuctuka MetamioB | A-rpynmsl
[leproauueckoi CUCTEMbl XUMUYECKUX
aneMeHTOB. HaTpuii v Kanuii: noigy4yeHue,
¢uznyeckue 1 XMuMHUYECKHE CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COETMHEHU N

77

O6mas xapakrepuctuka MetaioB || A-rpymrbl
[leproauueckoi CUCTEMbI XUMUYECKUX
2JIEMEHTOB. Marumii ¥ KaJbIWii: OJy4eHue,
¢duznyeckue 1 XuMHUYeCKHe CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COECOUHEHUN

78

JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

79

AIOMUHM: TIOJTydeHue, GU3ndeckue u
XUMHYECKHE CBONCTBA, MPUMEHEHHE

80

AmMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA
ATFOMUHHUS, TUIPOKCOKOMIUICKCHI aJTFOMUHHUS,
WX TIPUMCHEHUE

81

Pemenne 3aJla4 pa3/INYHbIX THIIOB

82

[IpakTuueckas padota Ne 7. Permenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "MeTaisl
[JIaBHBIX oArpymnm"

83

OO1as XxapakTeprucTUKa METaI0OB TOOOYHBIX
noarpynn (b-rpynn) I[lepuoanyeckoiil cuctemMsl
XMUMHYECKUX JIEMEHTOB

84

dusnyeckrue U XUuMHUUYECKHE CBOMCTBA XpoMa u
€ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuerimme coenMHEHNsI Maprasiia.
[Iepmanranar Kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnuecKkue 1 XMMHUYECKHE CBOMCTBA JKelle3a U
ero coeauHeHun. Ilomyyenue u npumMeHeHue
CIUIaBOB KeJle3a

87

du3nyeckre U XMuMHUUECKHE CBOMCTBA MEIH U




€€ COCIMHEHUM, UX IPUMEHEHUE

dusuyeckre U XUMHUYECKHE CBOMCTBA IIUHKA U

88 €ro COeIMHeHNH, NX IPUMEHEHHE. 1
I'maApOKCOKOMILIEKCHI LIMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33734 10 TeMe ""MeTauisl 1
moOOYHBIX moArpymm"”

90 Pemenue 3a1a4 pa3InyHBIX TUIIOB 1

01 O06o00muIeHrne U cucTeMaTU3aIus H3y4eHHOTO 1
Marepuaia no reme "Metaysr"

92 KoHnTpomsHas padora o Teme "Mertamibr" 1

93 AHanu3 pe3yinbTaTOB KOHTPOJIBHOM pabOTHI, 1
KOPPEKIIUS OIIMO0K
Ponb xumun B oGecrieueHun yCTOWYUBOTO

94 pa3BuTHs YesioBedecTBa. [IoHITHE O HAYUHBIX 1
METO/IaX UCCIIE0BAHUS BEIIECTB
HayuyHble MpUHITUIIBI OpTaHU3aIIH

95 XHUMHYECKOTO TTPOU3BOICTBA. [IpOMEBITIIIECHHBIC 1
CIIOCOOBI TIOJTYICHHS BAXKHEHIITUX BEIECTB

9% XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIICH CpeIbl 1
H €T0 MOCNIEACTBUSA

97 XUMUS U 3I0pOBBE YesoBeKa. JIekapCTBEHHbIE 1
cpencTaa

08 Xumug muiy. Poas xumun B o0ecrieueHnun 1
MMHIIEBOM OC30IMaCHOCTH

99 KocmeTtnueckue u nmapgroMepHbIie CpeICTBA. 1
BrerroBas xumus
XuMUS B CTPOUTENIbCTBE. BaxkHewiue

100 CTPOUTEJIbHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHuabl

101 XUMHS B CEINBCKOM X03siiicTBe. OpraHuyeckue 1
Y MUHEpaJbHbIe yIOOPEHHUS
CucreMaru3anus 1 0000IIeHUE 3HAHUH 110

102 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






