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MHNOACHUTEJBbHASA 3AIINCKA

Pabouvas mporpamma 1o XMMHHM Ha YpOBHE CpefHero obuiero oOpa3oBaHusi paspaboTaHa Ha
ocHoBe DexnepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpaszoBanum B Poccuiickoii
Oenepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (elepanbHOil 00pa3oBaTeNbHON MPOrpaMMBbI
cpennero oomero oopazoBanusa(P@OIT COO), npencraBieHHbIX B DefiepalbHOM TOCYAapCTBEHHOM
oOpazoBarenbHOM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi yuyeOHOIro IIpenMera
«Xumusi» B 00pa3zoBaTesbHBIX opranu3anusx Poccuiickoit @enepaiuu, peaan3yronX OCHOBHbIC
o0pa3oBareyibHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHUU «CTpaTeruu pa3BUTHUs BOCHUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJEHHOTO W3y4YeHUS 3aHUMAeT BaXXKHOE MECTO B CHCTEMeE
€CTECTBCHHO-Hay4yHOro oOpaszoBanus ydammxcs 10-11 kmaccoB. W3yueHwe mpeamera,
peanuzyemMoe B yCI0BUIX quddepeHIIMPOBAHHOTO, TPO(UILHOTO 00yUYEeHHs, TPU3BAHO 00ECIEYUTh
0011e00pa3oBaTeIbHyI0 U OOMIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOIUMYIO
JUISL ajanTalii MX K OBICTPO MEHSIOIIUMMCS YCIOBHSM JKU3HH B COLUyME, a TaKxe s
NPOJOIDKEHUS OOyUYeHHsI B OPraHU3alUSAX MPOPECCHOHATHHOTO 00pa3oBaHMs, B KOTOPHIX XUMUS
SBIISIETCS. OTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpammMe mno XxuMuM Ha3Haue€HUE TMpeaMeTa «XHUMHUs» TOJydaeT MOJApPOOHYIO
MHTEPINPETAIMI0O B COOTBETCTBUM € OCHOBomojararomumu nojoxenusmu dProcC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJIeH, COJEpIKaHus, pPe3ysIbTaTOB OOy4YeHHsS U TPEeOOBaHUI K YPOBHIO
MOJATOTOBKUA  BBIMYCKHUKOB. (CBUIETENHCTBOM TOMY SIBJISIFOTCS  CJIEAYIOUIME BBHIMOJIHSEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

¢ uHPOPMANMOHHO-METOIMYECKAsl, pealn3alus KOTOpO OOecreunBaeT MOJy4YCHHE
MPEJCTaBICHUS O IeNsAX, COJIEp)KaHWHU, OOIIel CTpaTeruu OOy4YeHHs, BOCHUTAHUS U
pa3BUTHs OOYYalOUIMXCS CPEICTBAMU IPEAMETa, M3Yy4aeMOI'o B paMKaX KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOIAsA, KOTOpas MpeAyCMaTpUBAeT OMpeleleHHe: MPUHIUIIOB
CTPYKTypUpPOBaHMSI M  IOCIEAOBATEIbHOCTH  M3Y4YEHHS  y4eOHOro  marepuaia,
KOJIMUECTBEHHBIX M KAYeCTBEHHBIX €r0 XapaKTEPUCTUK; MOIXOIOB K (OPMHUPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJISI W OLEHKM 00pa3oBaTeNbHBIX JIOCTHXKEHUMN
0o0ydJaromuxcsi B paMKax HMTOTOBOM arTecTanuu B (hopMe €AMHOTO TOCYIapCTBEHHOTO
9K3aMEHa M0 XUMUH.

[Tporpamma asist yriayOI€HHOTO U3YUYECHUS XUMHUH:

e yCTaHaBIMBAeT WHBAPHAHTHOE MPEIMETHOE CojAepkaHue, 00g3aTeNbHOE JIJIsl U3YYEHHUS B
paMKax OTAEIbHBIX MpOoQuIIeH, MpeaycMaTpUBaET paclpeielieHue U CTPYKTYPHUpPOBaHUE
€ro 1o KJlaccaMm, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e JaéT NMpUMEpHOE paclpeliesieHue y4yeOHOro BPEMEHH, PEKOMEHJyeMOro sl U3y4deHUs
OTJIENIbHBIX TEM;

e MpeasiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHUs Yy4eOHOro MarepHaia ¢ yuéToM
JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

e JaéT METOJMYECKYI0 MHTEpPHpeTaluio Iefled U 3a7ad M3yuyeHus IpeAMera Ha
yIi1yOJE€HHOM YpOBHE € YYETOM COBPEMEHHBIX IIPUOPUTETOB B CHCTEME CPEIHET0 O0ILEro
o0pa3oBaHus, COJAEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
OCHOBHOI 00pa3oBaTelbHOI MPOrpaMMbl CpeHETO 001Iero oopa3oBaHus (JTMYHOCTHBIX,
METanpeAMETHBIX, TPEIMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIBHBIX JEHCTBHUI 00YYaroIerocs Mo OCBOSHUIO COJIEPKaHUS TIPEIMETA.

[To BceM Ha3BaHHBIM MO3HIIUSAM B MPOTPAMME 110 XUMHUHU MPEAYCMOTPEHA TPEEMCTBEHHOCTh C
oOydeHHeM XMMHH Ha ypOBHE OCHOBHOTrO 00miero oOpa3oBaHHs. 3a IpeeliaMd yCTaHOBJICHHON
IpOrpaMMOil MO XMMHUU 00s3aTeTbHOM (MHBApPMAHTHOM) COCTaBISIOLIEH coiepX aHHUs y4eOHOTo
npeaMera «XHUMHUs» OCTaETCsl BO3MOXKHOCTH BBIOOpa €ro BapUaTUBHOM COCTABISIONICH, KOTOpas
JIOJI’KHA OIPENENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBuM ¢ koHIenTyalnbHbIMU NON0KeHUAMH OI'OC COO 0 Ha3HaUY€HUH TIPEIMETOB
06a30BOro W yrayonéHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO OOY4YeHHs Ha ypPOBHE
cpenHero obmiero oOpa3oBaHUsT XUMHS Ha YPOBHE YIIIyOJIEHHOTO W3y4YeHUS HAMpaBiIeH Ha



pean3annio MPeeMCTBEHHOCTH C MOCIEAYIOIIUM 3TallOM MOJYyYeHUsI XUMHUYECKOro 00pa30BaHUs B
paMKax H3y4YeHHUs CHEIHUATbHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKUX TUCHUIUIMH B BY3aX M
OpraHM3alMsaX CpeqHero npodeccruoHalbHOTO 0Opa3zoBaHus. B 3ToN CBs3W HM3yueHHE MpeaMera
«X¥UMHS» OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha pACIIMpPEHUE U YIIyOJeHHE TEOPETUUYECKOH U
MPAKTUYECKON MOATOTOBKU 00YYaIOUINXCs, BEHIOPABIINX OMpeelEHHbIN Tpoduias 00ydeHus, B TOM
quciie C NEPCHEKTUBON MOCIEAYIOUIEr0 IMOJYyYEeHUSI XMMHUUYECKOro OoOpa3oBaHMsI B OpPraHU3ALUAX
npodeccuoHaibHOro oOpa3zoBanus. Hapsimy ¢ atuMm, B cBere TpeboBanuii ®I'OC COO «
IUIAHUPYEMBIM pe3yJibTaTaM OCBOEHHs (elepaibHOil 00pa3oBaTeIbHONM MPOTPaMMBI CPETHETO
oOuiero oOpa3oBaHHs H3ydeHUE MpeaMeTa «XHUMHsD OPUEHTUPOBAHO TAaKKEe HAa pEHIeHHE 3a/]a4y
BOCIIUTAaHUsI W  COLUMAIBHOTO pa3BUTHA  oOydarommxcs, Ha (OPMHpPOBaHHME Yy  HHX
OOLIEMHTEIUIEKTYaJ IbHbIX YMEHHI, YMEHMH paludOHAIM3alUKd Y4YeOHOro Tpyna M 000O0IIEHHBIX
CIIOCOOOB JEATENBHOCTH, UMEIOUINX MEXINCHUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocraBnsiromiuMu - nipeiMera «XUMHs) Ha ypOBHE YIIyOJIEHHOTO H3y4YeHUs SBISAIOTCA
yrayonénnsle Kypebl — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpe/IeNIeHUU MOAXOJ0B K OTOOPY M CTPYKTYpPHOM OpraHM3allUd COAEpKAaHHS ITHX KypCOB B
nporpaMMme Mo XMMHMH 3a OCHOBY HpuHSTHI noijiokeHus ®PI'OC COO o paznuumsx 0a30BOro u
yrayO0aEHHOTO YPOBHEH U3yUeHUS MpeaMeTa.

OcHoBy cozaepxanus KypcoB «Opranudeckas Xumus» u «OO011as 1 HeOpraHuuecKass XUMHUsD»
COCTaBIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM M yMEHHH, OTHOCSIIUXCS K 0a30BOMYy YpPOBHIO
U3Y4EHHUs MpeaMeTa. DTa CUCTeMa 3HaHWM MOJIydaeT OIpelelEHHOE TEOPETUUYECKOe TOMOIHEHUE,
MO3BOJIAIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOMNBIINI 00bEM (haKTOIOTHMUYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE H3Y4EHMsI NpeaMeTa oOecreyeHa BO3MOXKHOCTh 3HAYUTEIIBHOIO
yBeNMUYEHUSI 00bEMa 3HAHUN O XMMUYECKUX DJIEMEHTaX M CBOWCTBAaX WX COCIMHEHUN HA OCHOBE
pacmvpeHuss W yriayOJeHHsT NpeACTaBI€HUW O CTPOEHUM BEUIECTBA, XHWMUYECKOM CBSI3U H
3aKOHOMEPHOCTSIX MPOTEKAaHUs pPEAKUUH, pacCMaTpUBAEMbIX C TOYKHU 3pPEHUS XUMHYECKOU
KVMHETUKA W TEepMOJMHAMHKHU. M3ydeHue mepuogumdeckoro 3akoHa u Ilepmomguueckoil cuctemsl
XUMHYECKHUX JIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEJICTABICHUSIX O
CTpPOCHUHM aTtoma. XHUMHUYECKasi CBSI3b OOBACHAETCS C TOUKH 3PEHMSI SHEPreTHUYEeCKUX H3MEHEHUI
npu e€ o0pa3oBaHMM U pa3pylIeHUH, a TAKXKE C TOUYKH 3pEHHMs] MEXaHHU3MOB €€ 00pa3oBaHUS.
W3ydyeHue TUNOB peakuuil AonoHsAeTcs (pOpMUpPOBAHUEM MPECTABICHUN 00 3JIEKTPOXUMHUYECKUX
IpoLeccax M 3JEKTPOJIM3E PACIIaBOB M PACTBOPOB BELIECTB. B Kypce opraHMueckoil XMMHUH NpU
PacCMOTPEHUH PEaKLMOHHON CIOCOOHOCTH COEIMHEHHUH yJensieTcs 0co00e BHHMaHUE BONPOCAM
00 2JIEKTPOHHBIX AP PeKTax, 0 B3AUMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKIuil.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJIEp)KaHHWE KypCOB XMMHUHU YIIIyOJEHHOTO YpPOBHS
U3y4YeHUs JJIs KJIACCOB ONpeeNEéHHOro npoguis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpYy M XapakTep
JIOTIONTHEHUH K 00Ilel cucTteMe MpeIMETHBIX 3HaHWM) OKa3bIBAIOT BIMSHUE CMEXKHBIE MPEIMETHI.
Tak, HarpuMep, B COAEpKaHUU IpeAMeTa I KIAacCOB XMMHUKO-(PU3NYECKOTO Npoduiis 0oiblIoe
3HaueHue OyIyT HMMEThb 3JEMEHThl ydyeOHOro marepuana no oomeill xumuu. [Ipu u3zydyeHuu
npeaMera B JaHHOM CiIydae akIeHT OyAeT clieslaH Ha OOIMHOCTh METOJOB MO3HaHMS, OOIIHOCTh
3aKOHOB U T€OPUI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJIIpHas Teopusl (MOJIEKYJIsIpHasi TEOPHS B
¢u3uKe), 3aKOHBl COXpPAaHEHHS MacChl W DHEPruH, 3aKOHBl TEPMOJMHAMUKHU, DJIEKTPOJIHU3a,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYToe.

B TO ’xe Bpems B cojepxaHHUU MpeaMeTa I KJIACCOB XUMHUKO-OMOIOTHYECKOro Mpoguiis
OOoNBIIMN yJETbHBIA BeC OyJIeT MMETh OpraHWyeckas XuMmus. B sToMm ciydae mpemocTaBisieTcs
BO3MOXHOCTh Ul 00jee 0OCTOSTENPHOIO PACCMOTPEHUSI XUMHUYECKOM OpraHM3aluu KIETKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOM BXOJSAT, K TMpUMEpPY, TaKHe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIMUAbI, OCNKH, YIJIeBObl, HyKJIEMHOBbIE KUCIOTH U fpyrue. [Ipu sToM 3HaHus
O COCTaBe M CBOMCTBax NpeICTaBUTENEH OCHOBHBIX KIJIACCOB OPraHMYECKHUX BEILIECTB CIYyXKaT
OCHOBOM /17151 U3YY€HHUs CYIIIHOCTH MPOIIECCOB (POTOCHHTE3A, ABIXaHUS, TUILEBAPEHUSI.

B mnnane ¢dopMmupoBaHHs OCHOB HAy4yHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX
METOJIOB ITO3HAHUS M ONbITA MPAKTUYECKOTO NMPUMEHEHHs HAyUYHBIX 3HAHWI M3ydeHHME IpeaMeTa
«Xumus» Ha yriayOJa€HHOM YypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3AX C Y4YeOHBIMU
npeaMeTaMy, BXOSIIMMHU B COCTaB MpeIMETHBIX oOnacteil «EcTecTBeHHO-HAy4YHBIE MPEIMETHD,
«MatremaTuka u nuHpopMaTuka» U «PyCCKUM S3BIK U IUTEPATYPay.



[Ipu u3ydeHum ydeOHOro mpeaMera «XuUMHUS» Ha YIIIyOJIIEHHOM YpPOBHE TaKkXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oobmero oOpa3oBanusi (Ha ©a30BOM YpOBHE), 3anadei
MEPBOCTENIEHHOW 3HAUYMMOCTH SBJsieTcsl (OPMUPOBAHHE OCHOB HAyKHM XHMMHHM Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOMN ACSITEIBHOCTU Y€I0BEKa U OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTypbl. Pemienue 53Toil 3agaunm Ha YrIyOJE€HHOM YpOBHE H3Yy4EHHUs IperMera
IpeIoiaracT peaju3alnio TaKuX 1esieH, Kak:

(dopMHpOBaHUE TIPEICTABICHUI: O MAaTePHATIHLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
[TO3HABAEMOCTH SIBJICHUN IPHUPOIbI, O MECTE XUMHHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeAylIeH pOJIM B OOECIEUCHHWH YCTOHYMBOTO pAa3BUTHS YEJIOBEUECTBA: B PEIICHUHU
npo0JieM HKOJIOTMYECKOM, JHEpreTMYecKod M MUINEBOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3JJAHUU HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHHUKOB SHEPIHH, B 00ECIICUCHUN
palMoOHAIBHOIO MPHUPOAONOIL30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIeH
KyJIbTYphl 4Y€JOBEKa, a TaKXKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEE;

OCBOCHME CHUCTEMbl 3HAHUM, JEXalluX B OCHOBE XUMHUYECKOW COCTaBIIAIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (pyHIaMEHTAIbHBIX HOHSATHHA, 3aKOHOB U TEOPUI
XUMHUHU, COBPEMEHHBIX MPEICTAaBIECHUM O CTPOCHUHU BEILECTBA HA PAa3HbIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEaKLUHi, 0 XHUMHUYECKOM
PaBHOBECHM, pacTBOpax U JUCIHEPCHBIX CHCTEMax, 00 OOIMX Hay4YHBIX MpPUHIUIAX
XUMHUYECKOTO TPOU3BO/ICTBA;

dbopmupoBaHnue y 0OydalOIIUXCS OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAaHHOCTHU
CUCTEeMHBIX XHMHUYECKUX 3HAaHUU JUIsi OOBSCHEHHs KIIOYEBBIX HUAEH Hu mpodiieM
COBPEMEHHOM XUMHUH, [UIsI OOBSICHEHHWS W NPOrHO3MPOBAHMS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOY; TPAMOTHOTO PEIIeHUsI MPOOJIeM, CBA3AHHBIX C XUMHEH,
IIPOrHO3MPOBAHMS, aHajluM3a M OLEHKM C TO3MIMM 3KOJOornyecko Oe3omacHoCTH
MOCNEACTBUI OBITOBOM M MPOU3BOJCTBEHHOW MAESITENLHOCTH 4YEJIOBEKa, CBS3aHHOWU C
XUMHYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEpepabOTKOI BEIIECTB;

yrayOseHue NpeACTaBI€HUH O Hay4YHbIX METOJaxX IO3HaHMs, HEOOXOAUMBIX JJIs
nproOpeTeHus] YMEHUH OpPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSACHEHMS XMMUYECKHUX
SABJICHUM, UMEIOIIUX MECTO B IIPUPOJE, B IIPAKTUYECKON JNEATEIBHOCTH M MOBCEIHEBHOMN
YKU3HU.

B nnane peanmnzanuu nepBoouYepeIHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (YHKIUHN 11€IOCTHON
CHCTEMBI CpeIHero olmiero o0pa3oBaHUs MPH HU3YYEHUHU NpeaMeTa «XUMHsS» Ha YriyOiIEHHOM
YpOBHE 0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TaKHE L€ U 3a/1a4H, KaK:

BOCIHUTAaHHUE YOEXKIEHHOCTU B MIO3HABAEMOCTH SIBJICHUN IPUPOJIbI, YBAXKEHUS K IpOIECCy
TBOpUECTBA B OOJACTH TEOPETUYECKUX M TPUKIAAHBIX HCCIEAOBaHUNH B XUMUH,
dbopMHUpOBaHKE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO W IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IEHHOCTEH;

Pa3BUTHUEC MMO3HABATCIIBHBIX MHTCPECOB, MHTCIUICKTYaJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
oOydaromuxcsi, GOpMUPOBAHNE Y HUX CO3HATEIILHOTO OTHOIICHHS K caMO00pa30BaHUIO U
HEMPEPHIBHOMY O0Opa30BaHUI0 KaK yCIOBHIO YCHEMHOW MpodecCHOHATBHOU |
OOIIECTBEHHON JEATeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MOTPEeOHOCTH B 3/T0POBOM 00pa3e KU3HHU;

dbopMupOBaHHE YMEHHH M HaBBIKOB pa3yMHOr0 IPUPOJOIOJIb30BAHUS, pa3BUTHE
9KOJIOTUYECKOU KYJBTYPHI, npuodpeTeHne OTbITa OO0IIIECTBEHHO-TIOJIE3HOM
3KOJIOTHYECKOH JIeATEITHHOCTH.

Ob1ee yKrcIo 4acoB, MPETyCMOTPEHHBIX JUI U3YUYEHHUs] XUMHUH Ha YTIIIyOJIEHHOM YpOBHE CPETHETO
obuiero obpazoBaHusi, cocrasisier 204 yacos: B 10 kmacce — 136 yacoB (4 yaca B HEHENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'TAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenMeT u 3HaYeHNE OPTaHUYECKON XUMUU, IPEICTABICHNE O MHOTOOOpa3uH OPraHuYeCcKuX
COCIMHECHU.

DONEKTPOHHOE CTPOEHUE aToMa yriepojaa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUSA.
BanenTHbple BO3MOXKHOCTH aToMa yriepoja. XUMHUYECKas CBSA3b B OPraHUYECKUX COEIUHEHUSX.
Tunel rubpuan3anuu aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa3oBaHUS KOBaJEHTHOMN
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIETITOPHBIN). THITBI epeKphIBaHUsI aTOMHBIX OpOHUTaJeH, G- U T-
cBsa3u. OpuHapHas, JOBOWHAas u TpowHas CBs3b. CrocoObl pa3pbiBa CBS3€H B MOJEKyJax
OpraHuYecKux BemecTB. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeopuiIe U AIeKTpoduIe.

Teopuss cTpoeHus opraHuyeckux coeauHeHuit A.M. byrtinepoBa u  COBpeMEHHbIE
IPEJICTaBICHUSI O CTPYKType MOJIEKYJ. 3HAUE€HUE TEOPUM CTPOEHUS OPraHUYECKUX COEAMHEHUU.
Monekynsipubie ¥ CcTpyKTypHble (opmysbl. CTpykTypHbIe (GOPMYINbI Pa3IMYHBIX BHUJIOB:
pa3BépHyTas, COKpaul€HHas, ckenetHas. M3omepusa. Buuael u3omepum:  CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTpOHHbIE A(G(GEKThl B  MOJEKyJaXx OpraHu4ecKuX COeIMHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenne o kimaccupuKaluyd OpraHMYecKux BemlecTB. [loHsATHE O (YHKIIMOHATHHON
rpynne. ['omonorus. I'omonormueckue psabl. Cucremarnyeckas HOMEHKJIATypa OpPraHM4ecKHX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHoctu U KJIacCH(pHKaIMs OPraHMYECKHUX  PEaAKIMM. OxucauTeNnbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS BELIECTB M HUX IpEBpAlllEHUN: O03HAKOMIIEHHUE C
o0Opa3liaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMH Ha WX OCHOBE, OMBITHI MO MPEBPALICHHIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (IU1aBjIeHUE, 0OYIJIMBAHUE U FTOPEHUE), KOHCTPYUPOBaHUE
MOJIEJIEN MOJIEKYJI OPTAaHUYECKUX BEILECTB.

Yraesogopoabl.

Ankanbl. ['omonorudeckuii psn ankaHoB, oOmas Qopmyia, HOMEHKIATypa W H30MEpHs.
DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOIEKY] alKaHOB, SP°-TMOPHAM3ALMsS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUEe CBONCTBA AJIKAHOB.

XVMHYEeCKHE CBOWMCTBA aJKaHOB: PEAKIMM 3aMEIEHUs, U30MEepU3aliH, AETUIPUPOBaHMS,
LMKJIA3aU1, TUPOJIN3a, KpeKUHra, ropeHus. [Ipencrapienne o MexaHu3Me peakuuii paauKkaabHOTO
3aMelleHusl.

Haxoxnenue B npupoje. CriocoObl MOTyYeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. OOmas ¢opmyia, HOMEHKIaTypa u nu3omepus. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB ManbIX (UMKIOMPONAH, MLHUKIOOyTaH) M OOBIYHBIX (LIMKIJIOTICHTAaH,
LUKJIOT€KCaH ) [UKI0anKaHoB. CriocoObl MOIy4YeHUs U IPUMEHEHHUE [IUKI0ATKaHOB.

Ankensl. ['oMonoruueckuii psj alkeHoB, ooOmast popMmya, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY aJKEHOB, Sp>-THOPHAN3AIMs aTOMHBIX opOuTaneil yrieposa,
o- 1 m-cBsi3u. CTpyKTypHas U reomerpuueckas (IHc-TpaHc-) n3omepus. PU3MUecKue CBOMCTBa
aJIKEeHOB. XUMHYECKHE CBOMCTBAa: peaklUW{ MPUCOEIMHEHHUs, 3aMEIlEHUs B O-MOJIOKEHHE MpU
JIBOMHOM CBSI3U, OJIMMEpU3alnu U okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JIBOMHYIO CBA3b. CIIOCOOBI MOJTy4YEeHUS U IPUMEHEHUE aJIKEHOB.

AJKa/IUEHBI. Knaccudukanus aJKaJMEeHOB (compsikEHHBIE, W30JIMPOBaHHBIE,
Kymyaupoganusie). OcOOEHHOCTH JIEKTPOHHOTO CTPOCHMSI M XMMHUYECKUX CBOMCTB COMPSIKEHHBIX
JIMeHoB, 1,2- u 1,4-npucoeaunenue. [lonumepuzanus conpspk€HHBIX TUeHOB. CrIOcoObI MOTyUYEeHUs
U TIPUMEHEHUE allKaIueHOB.

Anxunbl. ['oMonoruueckuil psii aakWHOB, oOmas (GopMmyrna, HOMEHKIATYpa U HU30MEpHs.
DONEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJl aJKWHOB, SP-TMHOpUIM3aIUs aTOMHBIX
opOutaneit yriepona. @DU3MYECKUE CBOWCTBA AaTKUHOB. XHUMHYECKHE CBOWCTBA: PEAKIUU
MIPUCOECIUHEHMS, JUMEPU3ALMM U TpPUMEpPHU3aLUHU, OKHUCIEeHHs. KHUCIOTHBIE CBOWCTBA aJKUHOB,



MMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KadecTBEHHBIE peakinu Ha TPOUHYIO CBs3b. CHOCOOBI
MIOJIy4€HUs U IPUMEHEHUE aJIKUHOB.

ApomaTudeckre yriieBoJopoasl (apeHsl). ['omomornueckuii psii apeHoB, obmas ¢Gopmya,
HOMEHKJIATypa M HM30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OEH30Ia.
Oduznyeckue CBOMCTBa apeHOB. XHMMHUYECKHE CBOICTBa O€H30J1a M €ro T'OMOJIOTOB: PEaKIUuu
3aMeIIeHusT B OCH30JbHOM KOJIBLIE M YTJIEBOJOPOJHOM pajauKaje, PeaKkiHH IMPHCOSIUHEHHUS,
OKHCJIEHHE romosoroB 6ensona. [IpencraBienre o0 OpUEHTUPYIOLIEM IEHCTBUHU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIe Ha MPUMEPE ATKWIBHBIX PaJAUKaIOB, KapOOKCHIBHON, THAPOKCUIBHOM, aMUHO-
U HUTPOTPYIIIbI, aTOMOB rajoreHoB. (OcoOEHHOCTH XMMHYECKHX CBOHCTB  CTHpOIIA.
[Tonmumepusanus cruposa. CrocoObl MOIyUEHUS U IPUMEHEHUE apPOMAaTHUYECKUX YIIIEBOIOPO/IOB.

[Tpupoansrtii ra3. [lomytHbie HedTsHbBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KameHHBIH yroib
U TIPOJAYKTHI ero nepepadboTku. CrocoOsl nepepaboTku HeTH: IeperoHKa, KpeKUHT (TEPMUYECKUH,
KaTaJuTHuueckuit), pucdopmunr, nuponus3. llpoayktel mepepaboTku HedTH, MX HPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJAOPOIOB.

OJNEKTPOHHOE CTPOEHHE TaJOre€HIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakuuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIYy, HHUTPOTPYITy, IUAHOTPYHIy, aMuHOrpymnmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO U CIHUPTOBOrO  pacTBopa  wiénoun. BzaumopeiicTBue
JTUTAJIOTEHAIKAHOB C MarHueM M IUHKOM. [loHSATHE O MeTajIoOpraHMYecKUX COEIUHEHUSX.
Hcnonp30BaHuEe TrajOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M IpPU CHHTE3E
OpPraHHYECKUX BEIIECTB.

OKCHEpUMEHTAJIIbHBIE METOAbl HM3Y4YEHMsI BELIECTB M UX [pPEBpallleHUuN: U3y4YeHUe
(bu3NYECKUX CBOWCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTDH), KAUECTBEHHBIX PEAKIUi YTJIEBOJOPOIOB
pa3IuYHbIX KiaccoB (oOeciBeuMBaHME OpOMHOW WM HOJHOM BOJbI, pacTBOpa IEepMaHraHara
KaJusi, B3aUMOJCHCTBHE alleTUIeHa ¢ aMMHAYHBIM pacTBOpoM okcuiaa cepedpa(l)), kauectBeHHOE
oOHapy»eHHe yrieposia U BOJ0poa B OPraHM4YECKUX BEIIECTBAX, MOJyYEHUE ITUIEHA U U3yUeHUe
€ro CBOKMCTB, O3HaKoMiieHHE ¢ KoyuekuusMu «HepTs» u «Yromp», ¢ oOpa3namu IacTMacc,
Kay4yKOB M PE3UHbI, MOJCIMPOBAHHE MOJEKYJ YIJIEBOJAOPOJOB U TaJIOT€HIIPOU3BOIHBIX
YTJIIEBOIOPOOB.

Kucaopoacoaep:xamue oprannyeckmne coeiMHeHUs.

[TpenensHble 0THOATOMHBIE cIUPTHL. CTpOeHHE MOJIEKYJI (Ha MpUMepe MEeTaHoJa U 3TaHOJIa).
["'omonoruyeckuii psas, odmas Gopmyiia, U30Mepus, HOMEHKIATypa U Kiaccudukamus. Guznyeckue
CBOICTBA MPENEIbHBIX OJHOATOMHBIX CIIUPTOB. BolopoaHbIe CBS3M MEXIY MOJIEKYJIaMH CIIUPTOB.
XVMHYECKUE CBOMCTBA: peaklMM 3aMelleHus, AETUApaTalud, OKHCICHHS, B3aUMOJAEWUCTBHE C
OpraHMYECKMMH U HEOPraHWYECKMMH Kucioramu. KadecTBeHHas peakiuss Ha OIJHOATOMHBIE
cnupThl. JlelicTBME 3TaHOJNa W MeETaHOJAa Ha OpraHu3M uenoBeka. CrnocoObl MOTy4YeHUs U
IIPUMEHEHHUE OTHOATOMHBIX CIIMPTOB.

[Ipocteie >¢gupsl, HOMeHKIaTypa U uzoMepusi. OCOOEHHOCTH (PU3NYECKUX M XUMHUYECKUX
CBOWCTB.

MHoOroaToMHbI€ CHUPTHI — OJTUJEHIIUKONb M IHuepuH. Dusnueckue U XUMHYECKHE
CBOMCTBA: pEaKUUU 3aMEILIEHUs, B3aUMOJCHCTBHE C OPraHMYECKUMU U HEOPraHUYECKUMU
KHCJIOTaMH, KayeCTBEHHAs peakius Ha MHOroaToMHble cnupThl. [IpeacraBneHue o MexaHH3Me
peakuuii Hykjaeo(puIbHOro 3amerieHus. JleicTBiue Ha opraHu3M yesnoBeka. CrocoObl MOMydYeHus u
MPUMEHEHNE MHOTOAaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIHMSHHUE T'MJIPOKCOTPYHIBI M OEH30JBHOIO sApa.
O®uznyeckue cBoiicTBa (eHona. OcoOEHHOCTH XMMHUYECKHUX CBOWCTB (QeHosna. KadecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocts (enona. CrocoObl MoNydyeHUs M TpUMEHeHue (¢eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHuIbHBIE COETMHEHHS] — AIbJETUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUILHOM
rpynnel.  ['omonoruueckue psibl ambAeTUIOB M KETOHOB, oOmas Qopmyna, u3oMepus Hu
HOMEHKJIaTypa. Pu3nuecKnue CBOMCTBA allbJIECTHI0B U KETOHOB. XMMUYECKUE CBOICTBA aJIbJIETHI0B
U KETOHOB: peakuuu mnpucoeAuHeHus. OKHCIEHUE allbJeTUI0B, KAaueCTBEHHBbIE peakluu Ha
anpaeruapl. CriocoObl MOTY4YeHUs U IPUMEHEHHE AJIbJIETUAO0B U KETOHOB.

OOHOOCHOBHBIE TpefesbHble KapOOHOBbIE KUCIOTHl. OCOOEHHOCTH CTPOEHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3oMepus M HOMeHKIaTypa. (Pu3nMdeckue CBOMCTBa OJHOOCHOBHBIX



npelenbHbIX KapOOHOBBIX KUCIOT. BomopoaHble CBA3M MEXIy MOJEKyJlaMu KapOOHOBBIX KHUCIOT.
XUMHYECKUE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, pPEaKIUs STepUPHUKAIMM, PEAKIUH C y4aCTHEM
YIIIEBOJOPOAHOTO pamukana. (OcCOOCHHOCTH CBOMCTB MYypaBbHMHOW KHUCIOTHL. [loHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3(upax. MHoroobpaszue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpPENENbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT, JUKApPOOHOBBIX
KHCJIOT, TUAPOKCHKApOOHOBBIX KkHcHoT. IlpeacraButenun BbICIIMX KapOOHOBBIX — KHCIOT:
CTeapuHOBas, TNAJIbMUTUHOBAs, OJCUHOBASA, JUHONE8AsA, JAuHONeH08as KHUCIOThl. (CrnocoObl
IIOJIyY€HUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonoruueckuii psn, obmas Qopmyia, U30Mepus U HOMEHKJIATypa.
DuU3NYECKUEe U XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznyeckue M XUMUYECKHE CBOWCTBA HUPOB: THAPOIU3 B KHUCIOH H
menoyHoi cpene. OCOOCHHOCTH CBOWCTB KHPOB, COACPIKALIMX OCTATKH HETPENETbHBIX JKUPHBIX
KHUCIIOT. JKUpBI B IPpUpPOJE.

MBpbUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakrtepuctuka yrieBojgoB. Kiaccuduxanus yrieBogoB (MOHO-, OU- H
nosicaxapuibl). MoHoOcaxapuIel: TJIOKO3a, (pykTo3a, TrajakTo3a, pud03a, Ie30KCHpHO03a.
®du3nueckue CBOMCTBA U HaxoXKJAeHue B npupoje. PorocuHTe3. XUMUYECKHUE CBOMCTBA IIFOKO3bI:
peaKLUu C y4acTUEM CIUPTOBBIX U aJbJAECTUAHON TPYII, CIUPTOBOE U MOJOYHOKHUCIIOE OpOKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HaUEHUE B KM3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuuabl: caxaposa,
ManbTO3a M JIaKTO3a. BoccraHaBiuBarolye M HEBOCCTAHABIMBAIOLIME aucaxapuiabl. ['naponus
nucaxapunioB. Haxoxxnenue B mpupoge u npuMeHeHue. [lonmmcaxapuabl: Kpaxmani, TIIMKOT€H U
nesmnoao3a. CTpoeHne MaKpoMOJIEKYJl Kpaxmara, IIIMKOTeHa U LeUIi0103bl. Pu3nueckrue CBONCTBA
Kpaxmajia U LEeJUTI0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmalia: TMAPOJIN3, KAYECTBEHHAs PEaKLMs C
noJ1oM. XMMHUYECKHE CBOMCTBA LEJUIIOJIO03bl: THAPOIIU3, NoSyuyeHue 3gpupoB 1emwitonossl. [lonstue
00 UCKYCCTBEHHBIX BOJIOKHaX (BHUCKO03a, alleTaTHBINA MIEIK).

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHMS BELIECTB M HMX IpEBpalllEeHUuil: pacTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBHUE 3TAHOJA C HATPUEM, OKHCIIEHHE 3THJIOBOTO CIIUPTA B
aJbJIerU]l Ha pacKaJI€HHON MEIHOH MPOBOJIOKE, OKUCIEHNE 3TUIIOBOIO CIUPTA AUXPOMATOM KajIus
(BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHUATIOB), KAueCTBEHHBIC pEaKIHWU Ha ambAeTuabl (C
ruapokcuioM nuammuHcepedpa(l) u ruapoxcuaom menu(ll)), peakuus riauuepuHa ¢ TUAPOKCUIOM
menu(Il), xuMuyeckue CBOWCTBAa pacTBOpa YKCYCHOW KHCIIOTHI, B3aMMOJEHCTBHE pacTBOpa
mIoKo3el ¢ rungpokcugom  Menu(Il), B3ammonelicTBue Kpaxmaia C  HMOJOM, pEIICHHE
HKCMIEPUMEHTANBHBIX 3a/1a4 1Mo TeMaM «CrhupTel U QeHomb», «KapOoHoBbIE KUCIOTH. ClOXKHBIE
3hUpBD.

A3oTcoaep:kamye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHnYecKue NMpou3BoAHbIE aMMuaka. Kiaccudukanys aMuHOB: anudaTHuecKue
U apoMaTHyecKHe; NepBUYHbIC, BTOPUUHbIE U TpeTHuyHble. CTpoeHHe MojeKysd, obmas ¢gopmya,
W30MepHs, HOMEHKJIAaTypa W (U3UYECKHE CBOWCTBA. XHUMHYECKOE CBOMCTBA amu(aTUuecKux
aMUHOB: OCHOBHBIE CBOMCTBA, QJIKWJIMPOBAHKE, B3AUMOACUCTBUE NIEPBUYHBIX aMUHOB C a30THUCTON
kucnoToi. Conu alKUIIaMMOHHS.

AHWIIMH — TpEeACTaBUTENb aMUHOB apomaTudeckoro psaa. Ctpoenue aHwnnHa. B3anmHoe
BJIMSHUE TPYyNI aTOMOB B MoJieKyse aHminHa. OcoOeHHOCTH XHMMHUYECKUX CBOMCTB aHMIIMHA.
KauectBennsle peakiuu Ha aHUIMH. CIIOCOOBI MOTYYeHHS ¥ TIPUMEHEHHE ann(aTHIecKuX aMUHOB.
[TorydyeHnue aHWIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. HoMenknatypa u nsomepus. OTaenbHble NPEACTABUTENN 0-AMUHOKHUCIIOT:
TUIKH, ataHuH. Ou3nyeckue CBOMCTBA aMUHOKHUCIOT. XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT Kak
aM(OTEpHBIX OPraHUYECKUX COCTUHEHUH, peakiys MOJMKOHAEHCAIlUU, 00pa30BaHUe MENTHUIHON
cBs3u. buonoruueckoe 3HaueHne aMuHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/IOB.

benku kak npupoansie nmonuMepsl. [lepBuyHas, BTOpUYHas U TPETUYHAS CTPYKTypa OENIKOB.
XvMHYecKue CBOWCTBA OENKOB: THAPOIIN3, AeHATypallns, KaYeCTBEHHbIE pEaKIIUU Ha OEJIKU.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUeHHsI BEIIECTB M UX MPEBPAILEHHU: pacTBOpEHHE OEIKOB
B BOJle, JeHaTypanusi OelKOB TIpu HArpeBaHUH, I[BETHbIE pEaKIUU Ha OENIKH, pelleHue
OKCIEPUMEHTAIbHBIX 3alad 10 TeMaM «A30TCOAepXKalllue OpPraHMYECKUE COECOUHEHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCIUHEHUI.

BbicokoMo1eKy IsIpHBIE COCAUHEHHUS.



OCHOBHBIE TMOHATHS XHMHH BBICOKOMOJIEKYJSIPHBIX COEJUHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIIEHb NOJUMEPHU3ALINM, CPEIHAS MOJIEKyIsIpHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — TOJINMEpU3alUs U OJIMKOHIEHCALHS.

[Tonmumepubie MaTtepuansl. [lnactmaccsl (OMUATHIEH, NOJUIPONWIEH, NOJUBUHUIXIOPH,
MOJIUCTUPOJI, MOJUMETUIMETAKPHUIIAT, MOJMKApOOHATHI, MOJIMATUICHTepedTanar). YTunuzauus u
nepepaboTKa I1acTUKa.

DOnacToMepbl:  HATypaJbHbIl  KayyyK, CHHTETHYecKHe Kayuyku (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHble (XJIOMOK, HIEPCTh, MIENK), HMCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KAalpOH U JIABCaH).

[Tonmumepsl cnenuanbHOrO HazHaueHUs (TedIIoH, KeBiap, 3JIEKTPONPOBOJSIINE MOJIUMEPHL,
OunopasznaraeMble OJUMEPBHI).

OKCIIEpUMEHTAIbHbIE METOJIbl M3Y4YEHHs BEUIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3uaMu MPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKOB, pELIEHUE
SKCHEPUMEHTANIBHBIX 337a4 110 TeMe «Pacno3HaBaHue 1aCTMacC U BOJIOKOH.

Pacuérnble 3agaum.

Haxoxnenve MonekyasipHOH (OpMysbl OpraHMYeCKOro COEIMHEHHUS MO MAacCOBBIM JOJISIM
DIIEMEHTOB, BXOJISIIMX B €r0 COCTaB, HAXOXKIACHWE MOJEKYJSIPHOW (HOPMYJIBI OPraHUYECKOTO
coequHEeHUs 1Mo mMacce (00bEMY) MPOIYKTOB CrOpaHus, MO KOJIWYECTBY BellecTBa (Macce, 00bEMY)
IOPOAYKTOB PEAKIWW W/HMIM HWCXOAHBIX BEIIECTB, YCTAaHOBJICHHE CTPYKTYpPHOH (OpPMYJIBI
OpPraHMYECKOTO BEIlleCTBA HAa OCHOBE €ro XUMHUYECKHMX CBOMCTB WM CIOCOOOB TMOJyYEHUs,
OIpeziesIEHUE JI0JIM BbIXOJA MPOIyKTa PEAKIIUU OT TEOPETUYECKH BO3MOMXHOTO.

MexnpenMeTHbIe CBS3U.

Peanuzanus MexXnpeaMeTHBIX CBsI3€d NpU M3y4YEeHUU opraHuueckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIONb30BAaHME KaK OOLIMX eCTECTBEHHO-HAyUHBIX MOHSITHH, Tak H
HNOHSTUN, IPUHATHIX B OTJENbHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTecTBEHHO-HAYyYHbIE MTOHATHS: SIBICHUE, HAYUHBIH (DakT, TUIIOTE3a, TEOPUSs, 3aKOH,
aHau3, CHHTE3, Kiaccupukanus, HaONMONeHHe, U3MEpEeHUe, HKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusnka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHME BEUIeCTBA, (DU3MUYECKHE BEIWYMHBI, €IUHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorus: kierka, opraHus3M, sKocucTema, Ouocdepa, MeTaboiIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIM W TeTepOTPOPHBIN TUI NHUTaHUS, OpokeHue, (OTOCHHTE3, IbIXaHHUE, OEIKH,
YTJEBOBI, )KUPBI, HYKJIEHHOBbIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOIIUBO.

TexHoJIOrHsl: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IHUTAHUS, MOIOIIME CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMUMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeIMeTa « XUMHUsS» Ha YPOBHE CPEJHEro o0uiero o0pa3oBaHus BbIIEICHBI
CIEIyIOIIME  COCTAaBISIOLIME:  OCO3HaHME  OOy4YaloOIMMUCA  POCCUMCKOM  Ipa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOMIPEIEICHUIO; HaTHUune
MOTHBAlMK K OOYYEHHUIO; TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMEU B OOIIECTBE MpaBWIaMM M HOPMAaMU [IOBEACHMS, HAJIWYHE IPABOCO3HAHUS,
DKOJIOTHYECKOHU KYJbTYPBbI; CHOCO6HOCTB CTaBUTh LCJIU U CTPOUTDH KU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJibTAaThl OCBOCHUS IMpeaMeTa «XHUMHUS» OTPaKalT CPOPMUPOBAHHOCTD
OTIbITa TIO3HABATEILHON M TMPAKTHUYECKON AEATEIHHOCTH OOYYAIOIIMXCS B MPOIECCE pealn3aluu
00pa30BaTeNbHOI 1eATETbHOCTH.

JImuHOCTHBIE pE3yNbTaThl OCBOCHHS NpeaMeTa «XHUMHS» OTPaxaloT CPOpPMHUPOBAHHOCTH
OTbITa TIO3HABATENLHOM M MPAKTUYECKOHN AEATEeIhbHOCTH OOYYaIOIIMXCS B MPOLECCe pealn3aluu
00pa30BaTeNbHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHMsI OOYYAIOUIMMHUCS CBOMX KOHCTHTYIIMOHHBIX IIPaB M OO0S3aHHOCTEW, YBaXCHHS K
3aKOHY U MIPaBOIMOPSIIKY;

NpeaACTaBJICHHUA O COHHAJIBHBIX HOPMAaxX MW IpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUII B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTU IPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yuYeOHbIX U TO3HABATENbHBIX 33/1a4, BBHIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U IMPUHUMATh MOTHUBBI, HAMEPEHUS], JJOTUKY U apryMEHTHI JIPYruX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUEOHOM J€ATEeIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEIHI0 OT€YECTBEHHON XUMUU;

YBaXCHUA K IPOLUECCY TBOPUCCTBA B oOactu TCOPHH U MPAKTUICCKOT'O IMPUIIOKCHUA XUMHUHU,
OCO3HaHUS TOTO, YTO JaHHBbIE HAYKH €CTh Pe3yNbTaT [UIMTEIbHBIX HAONIOJIEHUH, KPOMOTIMBBIX
SKCHICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO TPpyda y‘IéHLIX H MPAKTUKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJyUYEHUH U MOCIEAYIOIIEM aHaiu3e nHpopMaluu
0 MEPCAOBBIX JOCTUKCHUAX COBpGMCHHOfI OTEUECTBEHHOU XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMTOBEACHM,;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh Ha MOPAJIBHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTU OIIEHUBAaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C MO3UIIHIA
HPABCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘IéTOM OCO3HAaHUA HOCJ'IGZ[CTBI/II\/II IMOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za >KW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroIeHHsT TIPaBMIT 0€301TaCHOTO 0OpAIEHHUs ¢ BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU,
B TPYJOBOH J€ATEILHOCTH;

MMOHUMAaHH HCHHOCTHU IMPAaBUJI HHAWBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0e30macHoro IIOBCACHU S
B CUTYalIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUS TMOCIEACTBUM M HENpUSTUS BpEAHBIX MPHUBBIYEK (YNOTPEOJIICHUS aIKOTOJIs,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKONH  JIeATEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOI U IPYrUX BUAaX AESITEIbHOCTH;

YCTaHOBKM Ha AKTHBHOC YYaCTHUC B PCHICHUU IIPAKTHYCCKUX 3aadad COHH&HBHOﬁ
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



MHTEpeca K IPaKTUYECKOMY U3yUEHHIO Npodeccuil pa3nuyHOro posa, B TOM YHCIIE Ha OCHOBE
IPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXCHHUs K TPYy, JTIOJSM TPyla U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHAYaTbHOW TPAaCKTOPHH 0Opa3oBaHusi, Oymymieit
npodeccun U peanu3aluy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU IIeJIECOO0PAa3HOTO OTHOIICHUS K IMPHPOJIE KaK HCTOYHHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMiIe;

NOHMMAaHHS TJI00AJBHOTO XapakKTepa SKOJIOTMYECKHX MpoOJeM, BIUSHHS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HAHMs HEOOXOJUMOCTH HCIIOJIb30BAaHUS JAOCTIKCHUA XUMHH JJIsl PEUICHUs BOIPOCOB
paLMOHAaIBHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOI'O HENpPUATHS ACUCTBUI, NPUHOCSIIUX Bpel OKpY’KaloLeHd MNPUPOAHON cpene,
YMEHHUSl NPOTHO3UPOBATh HEOJArONpPUATHBIE HSKOJOTMYECKUE IOCIEACTBUS IpealpUHUMAEMBbIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIMYUS PA3BUTOTO OKOJIOTMYECKOIO MBIIUICHMS, 3KOJIOIMYECKOM KYJIBTYpbI, OIIbITa
JESTEIbHOCTH ~ DKOJIOTUYECKOM  HAlpaBIE€HHOCTH, YMEHHMsS  PYKOBOACTBOBAaTbCS MMM B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMANIBbHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHHUs aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKu U
00I11eCTBEHHOM MPaKTUKY;

NOHMMaHHA cHelu(UKH XUMHM Kak HAyKH, OCO3HaHHMA e poinu B (opMUpOBaHUH
PaLMOHATIBHOIO HAaYyYHOIO MBILUIEHUS, CO3JJaHUM LIEJIOCTHOIO MPEACTABICHUS 00 OKpY’KarolleM
MUpE KaK O €IUHCTBE MPUPObI U YETIOBEKA, B IO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEN U PELLICHUN
npo0JeM CoXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOEeKIAEHHOCTH B 0CO0OM 3HAUMMOCTM XMMMM JUIS COBPEMEHHOH LMBMIM3aLUU: B €€
IYMaHHCTUYECKON HANpaBICHHOCTH M Ba)KHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepHalIbHOU
KyJbTYpbl, B PEUICHUH TJI00aNbHBIX IMPOOJIEM YCTOWYMBOIO PAa3BUTHS YEIOBEUYECTBA — ChHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOI M SKOJOIMYECKON 0€30MMacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCTIeYeHUU
YCIIOBUH YCIIEIIHOI'O TPYAa U AKOJIOTMYECKH KOM(POPTHOM KU3HU KaXA0r0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IIOHUMaHUS  CYIIHOCTHM  METOAOB  IO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4yaeMble 3HAHUS IS
aHau3a U 0ObSACHEHHS SIBICHUM OKPY KAIOLIEro MUpa U MPOUCXOAALINX B HEM U3MEHEHUH, yMEeHuUs
Jenath 000CHOBAHHBIE 3aKIOYEHHSI HA OCHOBE HaYUYHBIX (PAKTOB M MMEIOLIUXCS TAHHBIX C LIEJbIO
MIOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCIOIb30BaTh XUMUYECKHE 3HAHUS JUIsl pellieHus: IpobiieM B
pEAIBHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30oBaHHIO U CamMOOOpa30BaHHIO, K
AKTHBHOMY IOJIyY€HUIO HOBBIX 3HaHUM MO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJia B Pa3InYHbIX chepax mpodhecCHOHATBHON 1A TeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHble Pe3yNbTaThl OCBOEHHUS MPOTPaMMbl MO XUMHH Ha YpPOBHE CPEIHEro
o01rero 00pa3oBaHuUs BKIFOYAIOT:

3HaUUMBIE TSI  (OPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIONMIUXCS MEXIUCIHUILTUHAPHBIC
(MeXmpeIMeTHbIE) 00IlIeHayUYHble TOHITHS, OTPa)KaIOIUE LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U
cnenuuKy METOJOB IMO3HAHUsS, UCIOJh3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIeCTBO,
SHEprusd, SBJICHUC, MPOLECC, CUCTEMA, Hay‘-IHI)II\/'I (baKT, MIPUHIUII, THUIIOTE3a, 3aKOHOMCPHOCTD,
3aKO0H, TEOPHS, HCCIIEI0OBAaHNE, HAOMIOACHHE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHUE);



YHHMBEpCabHble YdeOHbIE EHCTBUs (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIE),
oOecnieunBaromue (popMupoBaHue (YHKIMOHAIBHOW TIPaMOTHOCTU M COLMAIBHOM KOMITETCHLIUU
00yJaromuxcs;

CHOCOOHOCTh  OOy4YaroIIuMXCs  HWCIHOJBb30BATh  OCBOCHHBIE  MEXIUCIHUILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS U YyHHBEpCaJbHble YyueOHble [EHCTBHS B I103HABaTEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHble  pe3yibTaThl  OTPAKAKOT OBJIAJCHME YHUBEPCAIbHBIMH  Y4EOHBIMU
MI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

IMo3HaBaTe/IbHbIE YHHBepPCcAIbHbIe yueOHbIe AeiicTBUSA

1) 6a3oBble JJornYecKue AeHcTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M AKTyaJH3UpOBaTh MpolJieMy, paccMaTpuBarh e¢
BCECTOPOHHE;

ONpeNeNATh I[N JESTENbHOCTH, 3a/JaBasi IapaMeTpbl W KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IEIISIMU;

UCTIOJIB30BaTh TPH OCBOCHHM 3HAHWHA NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIACTATH
XapaKkTepHble TMPU3HAKKM TOHATHA M  yCTaHAaBIUBAaTh UX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHABJIMBATh IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHIYKTUBHbBIC, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBAECMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKIIIOUCHUS;

NPUMEHATh B TPOIECCE TO3HAHUS HUCIOJb3yeMble B XUMHHU CHMBOJUYECKHE (3HAKOBHIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMH4eckass (opmynia, ypaBHEHHE XUMHYECKOW peakIuu — TPH PEHICHUH  YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HA3BaHHbBIE MOJICIbHbBIC MPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYa€MBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINA;

dopMynMpoBaTh LI W 3aJa4d  UCCIENOBaHMSA, MCIIOJIB30BaTh IOCTaBJIEHHbIE W
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3BI 110 TPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIILHOTO TUIAHHUPOBAHUS W TPOBEIACHHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONIOJaTh 3a XOJOM MpoIlecca, CaMOCTOSTEIbHO
IPOTHO3MPOBATh €ro pe3yibTaT, (GOpMyJIHpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEOBATENbCKOM W TMPOEKTHOW JIEATENIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOJIOB peIICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAIK (HAyYHO-IIOMYJIsipHAs JIUTEpaTypa
XUMHYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TIOCOOMS, pecypcsl VIHTepHeTa), aHaIM3UpPOBAThH
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKHM OLEHUBATh €&
JIOCTOBEPHOCTH W HETIPOTUBOPEUNBOCTE;

(dopMyIHMpoBaTh 3ampockl M TPUMEHATh pa3IM4YHbIE METOAbl HpPU TOHCKE H O0TOOpe
uHpOpMaNnK, HeOOXOIMMOM TS BHITTOJIHEHHS YIeOHBIX 33124 OMPEIeIEHHOTO THITA;

nproOpeTaTh OMNBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHMAJbHYIO (hOpMy IMpelcTaBleHUs HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAYYHBI S3bIK B KauecTBE CpEACTBA MpU paboTe C XUMHUYECKOH
nH(popMaIen: TPUMEHATh MEXIPEAMETHBIC ((HU3NUIECKUE M MAaTEMAaTHYECKUE) 3HAKH U CHMBOJIBI,
dopmybl, a0OpeBHaTypbl, HOMEHKIIATYPY;



HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOM TEMbI B XOJ€ AHAJIOra W/WIU JTUCKYCCHH,
BBICKA3bIBaTh HJeH, (HOPMYIHpPOBATH CBOM  MPEAJOKEHUS OTHOCHUTEIBHO  BBIOJHEHUS
MIPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C NPE3CHTALHUEW pPE3ylbTaTOB I103HABATEIIBHOW JAESATENbHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBINIOJIHEHUM XUMHYECKOTO KCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3alii y4yeOHOro
npoekTa, ¥ (OPMYJIHPOBATH BBIBOABI IO pE3ylbTaTaM IMPOBEIEHHBIX HCCICIOBAHUNA ITyTEM
COTJIaCOBaHUs MO3UIMI B X0/1e 00CYKJCHHS 1 0OMEHAa MHEHUSIMU.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JeicTBUA:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYILIECTBIISITH CBOIO I1O3HABATEJIbHYIO JAESTEIbHOCTD,
ompezenss e€ LEeTu W 3aJayd, KOHTPOJIUPOBATH M MO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh
MpeAJIaracMblii aJITOPUTM JIEHCTBUM TIPU BBIIOJHEHUH YYEOHBIX W HCCIEIOBATEIbCKUX 3ajad,
BbIOUpaTh Haubonee 3(PpPeKTUBHBINA COCOO WX pelIeHUs C YYETOM IMOTYYeHHs] HOBBIX 3HAHUHM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYHICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHaJIM3a U CaMOOILICHKU.

MNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOTpaMMbl MO XMMHU Ha yriyOn€HHOM YypOBHE Ha
YPOBHE CpeaHero ooOmiero oOpa3oBaHUs BKIIOYAIOT crenuduueckue ais ydeOHOTO MpeaMera
«XuMmHus» Hay4dHbIe 3HAHUS, YMEHHS U CHOCOOBI NEHCTBUII MO OCBOCHHIO, WHTEPIPETAllMU U
HpCO6pa3OBaHHIO 3HaHHI>i, BUblI ACATCIBHOCTH IO ITOJYUCHHUIO HOBOT'O 3HAHUA W IMPUMCECHCHHUIO
3HAHUA B PA3NUYHBIX YYEOHBIX CHUTyaIUsX, a TakKKe€ B PEATbHBIX KU3HEHHBIX CHUTYyaIHsX,
CBSI3aHHBIX ¢ XUMHeEH. B nporpamMme 1o XuMHuu nNpeaAMETHBIC PE3YJILTAThI NPCACTABJICHBI 110 TrOgaM
U3YYCHHUS.

10 KJIACC

[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMHUsD OTPaXKaIoT:

c(hOpMUPOBAHHOCTH TMPEJCTABICHUN: O MECTE U 3HAYCHUHM OPTaHUYEeCKOW XMMHH B CHCTEME
€CTECTBEHHBIX HAayK M €€ POJu B 00ECIEYCHUH YCTOMUYMBOTO PA3BUTUS YETIOBEYECTBA B PEIICHUU
mpo0JieM IKOJIIOTUYECKOM, YHEPTreTHUECKON W MUIIEeBOW OEe30MacHOCTH, B PAa3BUTHH MEIUIIUHBI,
CO3JJaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHUKOB JHEPrUU, B 00OECIICUEHHWU PaAIMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B (OPMUPOBAHUU MUPOBO33PEHHUS M OOIICH KyIbTyphl YeJIOBEKa, a TaKkKe
9KOJOTHYECKA 0OOCHOBAHHOT'O OTHOIIICHHSI K CBOEMY 370POBBIO M IIPUPOIHOM Cpelie;

BIIQJICHUE CUCTEMON XUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraloINe MOHSATHUS
— XUMHUYECKHH JJIEMEHT, aTOM, SJIPO M AJIEKTPOHHAsI 000I0YKa aToMa, s-, p-, d-aTOMHBIE OpOUTAIIH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSHUS aTOMa, THOpUIN3allis aTOMHBIX OpOUTaNel, MOH, MOJIEKYJIa,
BaJIEHTHOCTB, JIEKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMHUUYECKas CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBI 00bEM, YTIepOIHBIN cKeleT, GyHKIIMOHATbHAS TPYIINa, paguKal, CTPYKTYPHbBIE
dbopmysl (pa3BEPHYTHIE, COKPAEHHBIE, CKEIETHBIC), M30MEPHS CTPYKTYpHAS U MPOCTPAHCTBEHHAS
(reomeTpuyeckasi, OINTHYECKas), HM30MEPbl, TOMOJOTHYECKHH psZ, TOMOJOTH, YTIEBOJIOPOJIHI,
KHUCJIOPOJI- M a30TCOEpIKaIllMe OPraHUYEeCKHEe COCIUHEHHs, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS; TEOpPUHU, 3aKOHBI (mepuoauueckuit 3axon /. U.
MenneneeBa, Teopusi CTpOEHHsS OopraHudeckux BeniectB A. M. BytiepoBa, 3akoH cCOXpaHEHUs
MacChl BEILECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTrUU TMPU XHUMHUUYECKHX PEaKIUsiX),



3aKOHOMEPHOCTH, CUMBOJIMYECKUIN A3BIK XMMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAINE B OCHOBE
NOHMMAHUS NPUUYMHHOCTU U CUCTEMHOCTH XMMHMYECKMX SIBJICHUI; MPEJCTABICHUS O MEXaHU3Max
XUMUYECKHUX PEAKIUi, TEPMOJNHAMUYECKNX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX IPOTEKaHUs, O
B3aMMHOM BJIMSHUM aTOMOB M TpyNIl aTOMOB B MOJEKyJax (MHAYKTUBHBII U ME30MEpHbII
s dexrsl, opuentantsl [ u Il pona); gpakromornyeckue cBeI€HUs O CBOWCTBAX, COCTABE, MOITYYCHUH
U 0€30IIaCHOM HCIIOJIb30BaHUM BAKHEHIINX OPraHMYECKUX BEUIECTB B OBITY M NPAKTUYECKOH
JESTEIIbHOCTH YeNIOBeKa, OOLIMX HAay4YHBIX MPHUHIIMIAX XUMHYECKOTO MPOU3BOJCTBA (HA MpUMEpe
MIPOM3BOJICTBA METAHOJIA, TIEpepabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISIBIISITh XapaKTEePHbIE MPU3HAKH TOHATUHN, YCTaHABINBATh UX
B3alMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS IPU OMNMCAHHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHUX COECIMHECHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIIOJI30BAaTh XUMUYECKYI0 CHUMBOJIMKY JJIsi COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (JOPMYJI OPraHUYECKUX BEIIECTB;

COCTaBJISITh YPABHEHUSI XUMHUYECKUX PEAKUUN U PACKPBIBATH UX CYIIHOCTH: OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHCca 3TUX pPEaKlUi,
peaxkiuii HOHHOTO OOMeHa MyTEM COCTABIICHHUS X MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYEeCKMX BEWIECTB Ul WUIIOCTPALUH HX
XUMHUYECKOT'O U MMPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUI: yCTaHABJIMBATh IPUHAJUIEKHOCTh M3YUYEHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTAaBYy M CTPOCHHIO K OMpENeIEHHOMY KiacCy/Tpymie COeIUHEHUH, AaBaTh UM
Ha3BaHUs 1o cucrematnueckoil HomeHkinarype (IUPAC) u npuBoauTh TpuBHaibHbIE HA3BaHUS AJIS
OTJICIbHBIX TPEICTaBUTENICH OPraHUYEeCKUX BEIIEeCTB (ITHJICH, alleTUJICH, TOJYOJl, TJIMLEPHH,
ATUJIEHIJIMKOJb, (heHoI, popManbAeruj, alueTalblerus], aleToH, MypaBbUHas KHUCJIOTa, YKCyCHas
KHCIIOTA, CTEapUHOBAs, OJEUMHOBAs, NAJIbMUTHUHOBAs KHUCJIOTHI, T[JULWH, aJlaHUH, MaJlbTO3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh yMEHHsI OINPEAENATh BHJ XHUMHYECKOH CBS3M B OPraHUYeCcKHX
COeIMHEHUAX (KOBaJEHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHMS TNPUMEHSTH IIOJIOKEHUSI TEOPHUHM CTPOEHHUS] OPraHUYEeCKHUX
BemectB A. M. BytnepoBa st 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa H
CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTAB, CTPOEHUE, PU3NUECKUE U XUMHUYECKHE
CBOMCTBA THUIMYHBIX NPEICTABUTENEH DPA3JIMUYHBIX KJIACCOB OPraHMYECKHX BEILIECTB: AJIKAHOB,
LKJIOAJIKAHOB, aJKECHOB, AaJKAJWCHOB, AJIKWUHOB, apOMAaTHYECKHX YIJIEBOJOPOIOB, CIHUPTOB,
QIBJIETUZOB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTBIX M  CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOETUHEHUN M aMHUHOB, aMHUHOKHCIIOT, O€IKOB, YIiIeBOJOB (MOHO-, M- U MOJMCAXapHJIOB),
WUIIOCTPUPOBAaTh IE€HETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHMSMHM COOTBETCTBYIOIIHX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh yYMEHHUs MOJATBEPXkJaTh Ha KOHKPETHBIX MpPUMEpax XapakTep
3aBUCHUMOCTH PEaKIMOHHON CIIOCOOHOCTM OpPraHMYEeCKMX COEJAMHEHUH OT KpaTHOCTU U THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKU YTIIEBOJOPOJHOTO ChIpbs (HEDTH,
HOPUPOIHBIN ra3, yroyp), cnocoObl €ro mepepaboTKHM M IMPAaKTHUYECKOe MPUMEHEHHE MPOTYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh BIAJICHUSI CHCTEMOW 3HAHUH O €CTECTBEHHO-HAyYHBIX METO/ax
MO3HAHUS — HAaOMIOICHNH, U3MEPEHUH, MOJIETUPOBAHUH, SKCIIEPUMEHTE (pPEalbHOM U MBICICHHOM)
Y YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTENLHON NeSTEIbHOCTH
— aHaNM3 W CHHTE3, CpaBHEHHe, O0O0O0OIIeHHe, CHCTEeMAaTU3aLUIO, BBIABICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€U — JIJISl U3yUEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHII;

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATH B3aMMOCBSI3b XMMMUYECKHX 3HAHUN C MOHATHAMU U
MPEJICTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHbIX PEIMETOB Ui 00jiee OCO3HAHHOIO MOHUMAaHUs
CYLIHOCTH MaTEpUajIbHOIO €IUHCTBA MHpA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS IO OPraHMYECKON
XUMUH 17151 OOBSICHEHUS U IPOrHO3UPOBAHMUSI SIBIICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;



COPMHUPOBAHHOCTh yYMEHUH: TNPOBOJAUTH pacu€Tbl MO XMMHUYECKMM (opMyramM H
YPaBHEHHUSIM XUMHUYECKUX PEAKIMN C UCTIOIb30BaHUEM (PU3MUECKUX BEIMUYMH (Macca, 00bEM Ta3oBs,
KOJINYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacué€rhl 1O
HAXOXXICHUI0O XMMUYECKOH (POpPMYIIbI BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JOJSIM XHUMHUYECKHX
3JIEMEHTOB, IPOYKTaM CrOpaHHUsl, INIOTHOCTU Ia3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHM: NMPOTHO3UPOBATH, AHATM3HPOBATH M OLEHHUBATH C TO3UIHHA
9KOJIOTUYECKON 0€30MacCHOCTH IOCIEACTBUS OBITOBOM M IPOU3BOJICTBEHHOH JAEATENbHOCTU
4eJI0BEKa, CBA3aHHOMW ¢ rnepepaboTKOi BEIIECTB, UCIIOJIb30BaTh MOMYUYCHHbIC 3HAHUS [T IPUHATUS
IPAaMOTHBIX pEIIEHUH TPOOIeM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHUI
9KCHEPUMEHT (TI0JIyY€HHE M HU3y4YE€HUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBCHHbBIE PEAKLIUU
YTJIEBOIOPOAOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOAEPHKALMX OPraHMUYECKUX BEILECTB, PEIICHUE
9KCHEPUMEHTAJIbHBIX 33Ja4 MO Paclio3HaBaHUIO OPraHMYECKUX BEIIECTB) C COOIIOJAEHUEM MPaBUII
0e301acHOro oOpaleHus ¢ BemeCcTBaMU M Ja0opaTopHbIM 000pyI0BaHuEM, (OPMYIHPOBATH 1IETh
UCCIICIOBaHMs, MPEICTABIATh B PA3IUYHOM (opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAIU3UPOBAThH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUIA:

coOuoIaTh TPaBWIIa SKOJIOTUYECKH IEIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOH
NESITEeIbHOCTH B LENSIX COXPAaHEHUs CBOErO 3[0pPOBbs, OKpY’KAIOUIEW HPUPOIAHON cpenbl U
JIOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

0CO3HaBaTh OIIACHOCTb TOKCHYECKOIO JEeMCTBUS Ha >KUBBbIE OpPraHU3MbI OIpPENeIEHHBIX
OPraHUYEeCKHX BELIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJIM3UpOBaTh  LEJIeCOOOpPa3sHOCTh  MPUMEHEHHs ~ OpPraHMYeCKUX  BEIIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-T10JIb32;

c(OPMHPOBAHHOCTh yYMEHUH: OCYLIECTBIATh IIEJICHANPABICHHBI IMOUCK XHMHYECKOM
uHPOpPMALMK B Pa3IUYHBIX HMCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JUTepaTypa, CpeAcTBa
MaccoBoi uHpopmanuu, MHTepHeT M Jpyrue), KpUTUYECKH aHAJIM3UPOBATh XUMHUECKYIO
uH(popMmaluio, nepepadaTeiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOW Y4eOHOMN
3aJ1adeil.
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