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HOACHUMTEJIBHAS 3AIITMCKA
Pabouas nporpamma 1o npeaMeTy «XUMHA» COCTaBJIEHa HAa OCHOBE CIEIYIOUINX JOKYMEHTOB:
e npuka3 MunoOpHayku oT 17.05.2012 Ne 413 «OO0 yTBepkIeHHH (enepalbHOIO TOCYAapCTBEHHOTO
00paszoBaTeILHOTO CTaHIApTa CpPeaHEro 0bmero odpa3oBaHUM» (C M3MEHEHHSIMH, BHECCHHBIMHU TPHUKA30M
Munnpocsetmenus ot 12.08.2022 Ne 732);
e mpuka3 Muanpocsemenus ot 18.05.2023 Ne 371 «O06 yrtBepxkaeHuu ¢eaeparbHO 00pa3oBaTeIbHOM
MIPOTpaMMBbI CPEAHETO 001Iero 00pa3oBaHUY;
e OEJIEPAJIBHASAA PABOYASA TIIPOTPAMMA CPEAHEI'O OBLHEI'O OBPA3OBAHUA Xumus
(yrny6nennsiit ypoBeHs) (st 10-11 xmaccoB 00pa3oBaTeIbHBIX OpTraHU3aIIHi);
o KoHnenuu npemnogaBanus yaeOHOTo nmpeaMeTa « XUMUsS» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
denepanyy, peanu3yOUIMX OCHOBHBIE 00mIe00pa3oBaTeNbHbIE MPOrpaMMbl (YTBEpXKIEHAa pELICHUEM
komeru MunucrtepceTBa npocsemienns Poccuiickoit denepaunu, npotokon ot 3 gexadps 2019r. Ne TIK-
4BH).
XuMHs Ha ypoBHE YIIIyONEHHOTO M3ydYeHHs 3aHUMAaeT BaKHOE MECTO B CHUCTEME eCTECTBEHHO-HAyYHOTO
obOpazoBanuss ywammuxcsi 10-11 kmaccoB. M3yueHwme mpeamera, pealu3yeMoe B YCIOBHAX
mudhepeHIMpPOBaHHOTO, MPO(MUIBLHOTO OO0YyYeHHs, MPHU3BAaHO OOECIEYnTh O00IEe00pa30BaTENbHYIO0 U
OOIIEKYJILTYPHYIO IOJIOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOMUMYIO JUIS aJanTalul UX K OBICTPO
MEHSIOIMMCS YCIOBHSIM JKM3HHM B COLMYME, a TaKXe A NPOJOJDKEHHS OOydeHHMsS B OpPraHM3aLHiIX
podecCHOHANBHOTO 00Pa30BaHuUs, B KOTOPBIX XUMHUS SIBJISIETCS] OAHOM M3 IPUOPUTETHBIX AUCIMILIMH.
B mporpamMMe mo XMMHM Ha3HaueHUE MpeaMera «XHWMHUsS» MOJIy4aeT MOAPOOHYI0 HMHTEPHpPETAlHI0 B
COOTBETCTBMU C oOcHoBomomnararomumMu monoxeHusMua @I'OC COO o B3anMo0OyCIOBIEHHOCTH LENEH,
coJiep>KaHusl, pe3yIbTaTOB O0YUEeHHUSI M TPeOOBAaHUH K YPOBHIO MOATOTOBKH BHIITYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBJISIFOTCS CJICAYIOIINE BHIOIHAEMBIE TPOTPAMMOI TI0 XUMHH (QYHKIINH:
¢ TH()HOPMALIMOHHO-METOANYECKAs, pealn3alysi KOTOpPOi o0ecrieynBaeT MOoyuYeHUE IPEACTaBICHHS O LIeNsX,
coJiep KaHuM, OOIIeH cTpaTerny 0Oy4eHUs], BOCIUTAHUS U Pa3BUTHsI OOYYaIOLINXCS CPeCTBaMU MpeaMeTa,
M3y4aeMOro B paMKax KOHKPETHOTO NPOdUIIs;
® OpPraHM3alMOHHO-TIAHUPYIOIIas, KOoTOpast npeaycMaTpuBaeT oTnpesieNieHue: MIPUHLIUIIOB
CTPYKTYpUPOBAaHUSI M IIOCJIEAOBATEIbHOCTH W3yYeHHsA Y4YeOHOro MaTepHuana, KOJMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTePUCTHK; MOAXOAO0B K (OPMUPOBAHHIO COACPKATEIBHOW OCHOBBI KOHTPOJS U
OLIEHKM 00pa30BaTEJIbHBIX JOCTIKEHUH 00Y4arolUXCsl B paMKax UTOTOBOM aTrTecTaluu B (JOpME €OUHOTO
roCyJapCTBEHHOI'O 3K3aMEHa 110 XUMHUU.
[porpamma 1st yrimyOAEHHOTO U3YUECHUS! XUMHH:
® YCTaHABIMBAET WHBAPHMAHTHOE IIPEIMETHOE COAEp)KaHWEe, o00s3aTesibHOE [UIl M3Y4YEHHS B paMKax
OTACTBHBIX MpoduieH, MpeaycMaTprBaeT pacipeieieHie U CTPYKTYPUPOBaHHE €ro o KilaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSAM/pa3aesiaM Kypea;
 1aéT MPUMEPHOE paclpeneneHue yueOHOro BpeMeHH, PEKOMEHAYEMOT'0 Ul U3yUeHHUS OTAEIbHBIX TEM;
e Ipe/jiaraeT NPUMEPHYIO I[0CJIEI0BATENIbHOCTh H3Yy4YeHHMs Y4eOHOro Martepuaiga C y4€TOM JIOTHKH
[IOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEAMETHBIX CBSI3EH;
® 1aéT METOIMYECKYI0 MHTEpPIPETallMI0 Lieled W 3ajad W3ydeHHs INpeaMeTa Ha yriiyOJIEHHOM ypOBHE C
y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpEAHEro ooOmero oOpa3oBaHUs, COAEpKaTEIbHON
XapaKTePUCTUKHU IUIAHUPYEMbIX PE3yJIbTATOB OCBOEHMS OCHOBHOM 00pa30BaTeNbHOM MPOrPaMMBbl CPEAHETO
obmero obpazoBaHus (JIMIHOCTHBIX, METAIIPEAMETHBIX, MTPEAMETHBIX), @ TAKKE ¢ YIETOM OCHOBHBIX BHIIOB
y4eOHO-TI03HaBaTEeNbHBIX ACHCTBUI 00YUaIOLIerocs 10 OCBOCHHUIO COJIEPKAHUS MIPEIMETA.
Ilo BceM Ha3BaHHBIM IMO3ULMAM B IIPOrpaMMe IO XMMUH IPEAYyCMOTPEHA IIPEEMCTBEHHOCTh C 00yueHHEM
XMMHH Ha YPOBHE OCHOBHOT'O 00I1ero 00pa3oBaHus. 3a mpeenaMy yCTaHOBJICHHOH MPOrpaMMOi 0 XUMHHU
00s13aTeNnbHON (MHBapUAHTHOM) COCTAaBIISIOUICH cCONEpX aHUsl ydeOHOro mpenmera «XHUMHSD» OCTa&TCs
BO3MOXXHOCTb BBIOOpa €ro BapHaTHUBHOM COCTABIISIOIICH, KOTOpasl AOJKHA ONPEACIATHCS B COOTBETCTBUH C
HarpaBJieHHEM KOHKPETHOTO POQHIIs 00yUeHHS.
B cootBercTtBUM ¢ koHuenTyansHbIMU NojokeHHs MU PI'OC COO o HazHaueHHH MPEeaMETOB 0a30BOr0 U
yrayonéHHoro ypoBHeW B cucteme auddepenuupoBanHOoro oOydyeHHs Ha YpPOBHE CpPEOHEro OOIIero
o0pa3oBaHMA XUMHUS Ha YPOBHE YIUIyOJEHHOTO M3YyHEHHUS HAIpPaBIeH Ha pealu3alfio MPEeeMCTBEHHOCTH C
MOCJIEAYIONIMM 3TarioM MOJYYCHUST XUMHYECKOTO 0Opa3oBaHHS B paMKax H3YYEHHs CIEeIUAIbHBIX
€CTECTBEHHO-HAYYHbIX U XUMHUYECKHX JUCLUIUIMH B By3aX M OPraHM3ALMIX CPEJHEr0 Mpo(hecCHOHAIBHOrO
oOpazoBanua. B 3Tol cBf3M u3ydeHue mnpeamera «XHUMHS» OPHEHTHPOBAHO IIPEHMYIIECTBEHHO Ha



pacmipeHre W YTIIyOJieHHEe TeOpPeTHYeCKOW M MPaKTUYECKOW MOATOTOBKH OOYYalOMIMXCs, BBIOpABIINX
oTpeaeNEHHbIN MPOQHIL 00yUEHHs], B TOM YUCIIE C MEPCIEKTUBOM MOCIEAYIOMIET0 HOTYYeHUS] XUMUYECKOT0
o0pa3zoBaHMsl B OpraHu3alMax NpodeccruoHambHOro obpaszoBanus. Hapsmy c oTuM, B cBeTe TpeOOBaHUIA
OI'OC COO x WIaHHpyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepalbHoil 00pa30oBaTEIHPHOW MPOTPaMMEI
cpemHero oOIero o0pa3oBaHUs M3y4EHHE TMpenMeTa «XUMHUsS» OPUEHTHPOBAHO TAKXKEe Ha PEIICHHE 33734
BOCIIUTAHUS U COIMAIILHOTO PAa3BUTHS OO0YYaIOUIMXCs, HA (DOPMUPOBAHUE y HUX OOIIEHHTEIUICKTYaIbHBIX
YMEHUH, YMEHHUH paIllMOHATN3aNA yIeOHOTO Tpyda U 0OO0OIMIEHHBIX CIIOCOOOB JESITEIHHOCTH, MMEIOIIIX
MEXIUCIUIUITMHAPHBIN, HAANPEIMETHBIN XapakTep.

CocTaBisonuMe rpeaMeTa « XUMHAS» Ha YPOBHE YIITyOJEHHOTO M3yUSHUS SBISIOTCS YIITyONEHHBIE KYPChI
— «Oprannueckas xumus» 1 «O01as U HeopraHudeckas XuMush». [Ipu onpesieneHny MoX010B K 0TOOpY H
CTPYKTYpHOW OpraHM3allié COAEpXKaHUA 3THX KypCcOB B INpPOrpaMMe MO XUMHHU 3a OCHOBY TIPHHSTHI
nonoxkeHuss ®I'OC COO o paznuuusx 6a30BOTO U yriyOIEHHOTO YPOBHEH H3yUeHHS ITpeIMeTa.

OcHoBy copepkanusi KypcoB «Opranndeckas xumusi» u «OOIIas M HEOPraHWYEeCKass XUMUSD COCTABIISET
COBOKYITHOCTB TIPEAMETHBIX 3HAHUI U YMEHHUH, OTHOCALTUXCS K 6a30BOMY YPOBHIO M3Y4EHHUS IpeameTa. JTta
CHCTEMa 3HaHUH MOJydaeT ONpeaeT€éHHOEe TEOPETHYECKOE JAOIMOHEHHE, TO3BOJISIONIEe OCOZHAHHO OCBOUTH
CYIIIECTBEHHO OOJBIINH 00BEM (HaKTONOTHIECKOTO MaTepuana. Tak, Ha yrIyON€HHOM ypOBHE H3ydeHUs
mpenMeTa ooecredeHa BO3MOKHOCTh 3HAUUTEILHOTO YBEIMYeHUsT 00bEMa 3HAHUH O XUMHYECKUX JIEMEHTaxX
W CBOWCTBAaX MX COCTMHEHUI HAa OCHOBE PACIIUPEHHsS M YIIyOJIeHHS MPEICTABICHUI O CTPOCHUH BEIIECTBA,
XUMHYECKON CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAaHWS peaklnuid, pacCMaTPUBAEMBIX C TOYKH 3PEHUS
XUMHYECKON KHHETHKH ¥ TEPMOJIMHAMUKH. V3yueHne mepruoaudeckoro 3akoHa u [leproanyeckoii cuctemMsl
XUMHUYECKUX DJIEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHX IPEJCTaBICHUAX O
CTPOCHMH aToMa. XUMHUECKas CBA3b OOBSICHAETCS C TOUKH 3PEHHUS DHEPreTHMYeCKHMX HW3MEHEHUH mpu eé
0o0pa3oBaHWM W Pa3pyIICHWH, a TaKKe C TOYKH 3PEHHS MEXaHW3MOB €€ oOpaszoBaHus. M3ydeHwe THUITOB
peakuii JonoIHAeTCsl POPMUPOBAHUEM MPENCTABICHUN 00 IIIEKTPOXUMHUYECKHX TPOLIECCAaX M AIEKTPOIIH3E
paciiiaBoB M pacTBOpPOB BellecTB. B Kypce oprannueckodl XUMHUHU NpH PACCMOTPEHUH PEAKLIMOHHOU
CIIOCOOHOCTH COETMHEHHH yIesieTcs 0co00e BHUMaHHe BOIPOcaM 00 AIEKTPOHHBIX 3¢ deKTax, 0 B3aUMHOM
BIUSHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HaueHHe MMeeT TO, YTO Ha COJep)KaHHE KYPCOB XMMHUHU YIIIyONEHHOTO ypOBHS W3YyUEHHS JUIS
KJIACCOB OTpeAeNEHHOro nmpodwis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep JOMOTHEHHH K oOIIen
CUCTEME INPEeIMETHBIX 3HAHMIA) OKA3bIBAIOT BIMSHUE CMEXHBIE MpEAMETHL. Tak, HampuMmep, B COAEpKaHUU
npeaMera s KJacCoB XMMHUKO-(QM3MYECKOro mpoduiis OonblIoe 3HaueHHe OyAyT HMETh 3JIEMEHTHI
yueOHOro mMarepuana no oodmei xumun. [Ipu n3ydyeHnn npeaMera B JaHHOM cilydae akIeHT OyJeT caenaH
Ha OOIIHOCTH METOJOB TO3HAHWSA, OOIMHOCTH 3aKOHOB W TEOpPHA B XWMHUH W B (HU3UKE: aTOMHO-
MOJIEKYJIsIpHasi TeopHs (MOJIEKYJIsIpHAsi Teopusl B (pr3nKe), 3aKOHBI COXPaHEHHsI MAacChl M DHEPTUH, 3aKOHBI
TEPMOJUHAMHUKH, JIEKTPOJIN3a, IPEICTABICHUS O CTPOSHUH BEIIECTB U APYTOE.

B 10 Xe BpeMs B colep)KaHWUHM TpeaMeTa sl KIACCOB XHMHKO-OMONOTHYECKOTo mpodwis OombImid
YAENBHBIA Bec OyIeT MMETh OpraHuveckas XuMHs. B 3ToM ciydae mpemocTaBiseTcsi BO3MOXKHOCTD IS
Oosiee 0OCTOSITENBHOTO PACCMOTPEHUSI XUMHYECKOH OpraHU3aluy KIETKH KaKk OMOJIOTHYECKOH CHCTEMBI, B
CcOCTaB KOTOPOW BXOISAT, K MPHUMEPY, TaKHE CTPYKTypHBIE KOMIIOHEHTHI, KaK JINMTUABI, OCNKH, YTIEBOIHI,
HYKJIEMHOBBIE KUCIIOTHI W apyrue. llpn 3TOM 3HaHUS O COCTaBe M CBOMCTBAaX MpEACTAaBUTENIEH OCHOBHBIX
KJIACCOB OPraHMYECKHX BEIIECTB CIYXaT OCHOBOM JJsi M3Y4YECHHS CYLIHOCTH MpOLEcCOB (POTOCHHTE3A,
JIBIXaHUS, TUIICBAPCHYSL.

B mane popmupoBaHns OCHOB HAyYHOTO MHUPOBO33PEHHS, OCBOSHUS OOIIEHAYYHBIX METOAOB MO3HAHUS U
OTIBITA MPAKTUYECKOTO MPUMEHEHHs] HAayYHbIX 3HAHUN HM3y4YeHHE IpenMeTa «XUMHs» Ha YrIyOIE€HHOM
YPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS35SX C YYCOHBIMH TPEIMETaMHU, BXOMAAIIUMH B COCTaB
MpeAMETHBIX obJacTeit «EcTecTBeHHO-HAyUHBIE MTpeaMeTh», «MareMaTtnka U nHbopMaThka» U «Pycckuit
SI3BIK U JIUTEPATYPa».

[Tpu u3yueHnn yyeOHOTO mpeaMeTa « XMMUs Ha yIIyOJIEHHOM YPOBHE TaKXke, KaKk Ha YPOBHE OCHOBHOTO U
cpenHero odmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3a/ayeil MEPBOCTEIICHHOW 3HAYUMOCTU SIBIISCTCS
(dopMHpOBaHNE OCHOB HAyKH XHMHH Kak OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, NPAKTUUIECKON
JIEATETIbHOCTH YE€JOBEKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTyphl. Pelienue »Toil 3agaun Ha
yriyOnEHHOM YPOBHE M3YUYESHHUs IIPEeIMEeTa MPEAIoiaraeT peaan3aliio TaKuX Ielieil, Kak:

e (hopMUpOBaHUE TMPEJICTABICHUN: O MAaTEPUAILHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH
SIBIIEHUI TIPUPOJBI, O MECTe XUMHH B CHUCTEME €CTECTBEHHBIX HAayK M €€ BeAylled poiM B oOeCreueHUH
YCTOWYHMBOT'O Pa3BUTHUS YEJOBEUSCTBA: B PEIICHUM MPOOJIEM 3KOJOTHUECKOM, SHEPreTHUCCKON U MHIEBOM



0e30MacHOCTH, B PA3BUTHU MEIWIIMHBI, CO3/IAaHMHM HOBBIX MAaTE€PHAJIOB, HOBBIX HMCTOYHUKOB DHEPTUH, B
o0ecredeHu: palMoOHaIBHOTO IPUPOAOIOIB30BaHMSL, B (POPMUPOBAHUN MUPOBO33PEHHS U OOIIEH KYJIbTYPHI
YeJIOBEKa, a TAK)Ke KOJIOTHIeCKH 0OOCHOBAHHOTO OTHOLICHHUS K CBOEMY 30POBBIO U IPUPOIHON cpere;

® OCBOCHUE CHCTEMBl 3HAHHWH, JIeKAIIMX B OCHOBE XHMMHYECKOM COCTABISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTHUHBI MUpa: (YHIAMEHTAIbHBIX IMOHSATHHA, 3aKOHOB M TEOPHI XWMHH, COBPEMEHHBIX MPEACTABICHUNA O
CTPOCHHH BEIIECTBA Ha PAa3HBIX YPOBHAX — AaTOMHOM, HOHHO-MOJEKYJSIPHOM, HAaIMOJIEKYJISAPHOM, O
TEPMOIMHAMUYECKAX M KHHETHYECKHX 3aKOHOMEPHOCTAX IPOTEKaHHS XHMUYECKHX pEeakuuid, o
XUMHUYCCKOM PaBHOBCCHUH, paCTBOpax MW JUCHCPCHBIX CHUCTEMAXx, 00 O6IIII/IX HayY4YHbIX TIIPpHUHIMUIIAX
XHMHUYECKOTO TIPOU3BO/ICTBA;

e hopMHpOBaHUE y O0YYaIONIMXCSI OCO3HAHHOTO TOHMMAaHUsI BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX
3HAaHUH JUII OOBSCHEHMS KIIIOUEBBIX HACH W NpoONeM COBPEMEHHOHW XHMHH, Ul OOBSCHEHUS U
MIPOTHO3UPOBAHUsl SBJICHUH, UMEIOLINX €CTCCTBEHHO-HAYYHYIO NMPHPOAY; IPaMOTHOTO pelleHHs HpoleMm,
CBSI3aHHBIX C XUMHEH, MPOTHO3MPOBAHMS, aHAIU3a M OLEHKU C TMO3MIHUI 3KOIOTHYECKOH 0e30macHOCTH
MOCNEACTBUNA OBITOBOM W TPOW3BOACTBEHHOW [EATEIILHOCTH UYEIIOBEKAa, CBS3aHHOW C XUMHYECKUM
MTPOM3BOICTBOM, HCIIOJIE30BAHUEM H TIepepabOTKON BEIIECTB;

o yro1yOlieHue TPEeJICTaBICHUI 0 HAyYHBIX METOJaX IMO3HAHUS, HEOOXOAMMBIX NIl IPHOOPETEHUS YMEHUH
OPHUCHTUPOBATLECA B MHUPE BCUICCTB U OOBSICHEHUST XUMHUUYECKUX HBJ’ICHI/Iﬁ, UMCIOINUX MCCTO B IIPUPOJIC, B
MPAKTUYECKOU JIEATEIIBHOCTH U TIOBCEAHEBHON KU3HU.

B nmane peanmzanuu mepBOOYEpPEIHBIX BOCIHUTATEIBHBIX U Pa3BUBAIOIUX (DYHKIMI IEIIOCTHON CHCTEMBI
cpeaHero oOmero oOpa3oBaHHS IMPH W3YyYCHHU NpeaMeTa «XHMUs» Ha YIIyOJNEHHOM YpOBHE 0COOYIO
aKTYaJbHOCTh MPHOOPETAIOT TAKWE LENH U 33]]a9H, KaK:

® BOCIIMTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHU NPUPOJIBI, YBAXKCHHS K MPOIECCY TBOPYECTBA B
00JacTH TEOPEeTHYECKHX W TPHUKIANHBIX HWCCIENOBAaHUA B XHMHH, (OPMHpPOBaHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHBAINU K OOYYEHHIO W TIO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHSI OOIIEUEIIOBEYECKHIX [IEHHOCTEH;

® pa3BUTHE [TO3HABATEILHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yYaroiuxcs,
(hopMHpoBaHUE Y HUX CO3HATENFHOTO OTHOIIEHHUS K CAMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIEIIHOW MPOo()eCCHOHAIBHON M OOIIEeCTBEHHON NEATENIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 30POBOM 00pase KU3HH;

e GopMUPOBaHHE YMEHWH W HABBHIKOB PAa3yMHOTO MPHUPOJONONB30BAHNSA, PA3BUTHE JKOJIOTHIECKOMH
KYJbTYpbl, IPHOOPETEHHE OIBITA OOLIECTBEHHO-TIOJIE3HON SKOIOTUUECKOH AEATEILHOCTH.

OO61mee 9uCIIO YacoB, MPETYCMOTPEHHBIX IS U3YYECHUS XUMUH Ha yriTyOJIeHHOM YpOBHE CpPEeIHEro oO0Iero
obpazoBanms, cocraBisieT 204 gacos: B 10 kmacce — 102 gaca (3 gaca B Henenmto), B 11 xmacce — 102 gaca (3
yaca B HEZICIO).



COJAEP)KAHUE OBYYEHUS
10 KITIACC
OPITAHUYECKAS XUMUS
TeopeTHyecKkue 0CHOBbI OPraHUYECKOH XUMMH.
[Ipeamer 1 3HaUEHUE OPraHUYECKON XUMUH, TIPEJICTABICHAE O MHOTOOOpa3uK OPraHUYECKUX COSTMHEHUH.
DNEKTPOHHOE CTPOCHHUE aTOMa yTIIepoJia: OCHOBHOE U BO30YXKIEHHOE COCTOSTHUS. BalleHTHBIE BO3MOXHOCTH
atoMa yriepoma. XWMHYECKash CBS3b B OPTaHMYECKHX COCAMHCHHSX. THIBI THOPHAM3AIMN ATOMHBIX
opbutaneii yriepoga. MexaHu3Mbl 00pa3oBaHHMsS KOBAJCHTHOH CBsA3M (OOMEHHBIH W JOHOPHO-
aKuenTopHeiil). TUbl mepeKpeIBaHUS aTOMHBIX OpOUTaNel, 6- U m-cBsa3u. OJUHapHAsA, IBOWHAS U TPOHHAS
cBs3b. CriocoOBI pa3phiBa CBsI3eH B MOJIEKYJIaX OpraHMYecKuX BemiecTB. [loHITHE 0 CBOOOJHOM paguKaie,
HyKIIeo(huie U dIeKTpodue.
Teopus cTpoeHust opraHudeckux coenvHeHuid A.M. byTinepoBa U COBpEMEHHBIE MPEACTABICHUSA O
CTPYKTYpE MOJEKyJ. 3HAUCHUE TEOPUU CTPOCHUS OPraHUYECKUX COEOUHEHUH. MonekyspHbele U
CTpYKTypHbIe (opMmyibl. CTpyKTypHble (OpPMYJbl pa3jiMYHBIX BHUIOB: pa3BEPHYTas, COKpaIIEHHAs,
ckeneTHas. M3omepus. Buasl u3oMepuu: CTpPyKTypHas, NPOCTPAHCTBEHHAs. DJIEKTPOHHBIC 3(PQEKThI B
MOJIEKYJIaX OPTaHUYEeCKUX COSAMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).
[IpencraBnenne o KiIacCH(pUKAIMM OpraHWYecKnX BemlecTB. IloHATHE O (QYHKIMOHATBHOW TpyIIe.
l'omonorusa. I'omomormueckue psael. CucremMarnueckass HOMEHKIIATYpa OPraHUYECKUX COCTUHEHUH
(IUPAC) u TpuBnanbHble Ha3BaHUS OT/IEBHBIX MIPEJICTABUTEIICH.
OcoOeHHOCTH W KiIaccU(UKAIUs OpPraHUYecKuX peaknuii. OKUCIUTEIbEHO-BOCCTAHOBUTENLHBIE PEAKIIUN B
OpPraHU4YEeCKON XUMHUU.
OKCIEPUMEHTAILHBIE METOJABl HM3yUYCHHUS BEIICCTB U HMX NPEBpAICHUN: O3HAKOMIICHHE C OOpazramu
OpraHMYECKUX BEIIECTB U MaTepHallaMi Ha MX OCHOBE, OIBITHI IO MPEBPAIICHUIO OPTaHUYECKHUX BEIISCTB
Mpy HarpeBaHuu (IUJIABJICHWE, OOYIJIMBAaHWE M TOPEHHUE), KOHCTPYHPOBAHUE MOJENCH MOJICKYJ
OpTraHUYECKUX BEIICCTB.
YraeBonopoasl.
Ankanel. ['omonorudecknil psii ankaHoB, oOmias (opMyiia, HOMEHKIATypa W U30MepHusi. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AJIKAHOB, SP -THOPHIM3aLUs aTOMHBIX OPOUTAJIEH yIiiepoa, G-CBs3b.
®dusnyeckre CBONCTBA ATKAHOB.
XUMUYECKUE CBOWCTBA aJKAHOB: PEaKIUW 3aMEUICHHS, M30MEPH3AllMH, JETHIPUPOBAHUS, TUKIU3AIUH,
MUPONIHN3a, KpEeKUHTa, TopeHus. [IpeacraBienre o MeXxaHn3Me peakifii paIuKaaIbHOTO 3aMEIICHHS.
Haxoxnenue B mpupoae. Crioco6b! NOTy4eHNs U TPUMEHEHNE aIKaHOB.
Huknmoankaner. O0mas ¢dopmyna, HOMEHKIaTypa U uzoMmepus. OCOOCHHOCTH CTPOCHUS U XUMHUYECKHX
CBOMCTB MaJibIX (I[MKJIONPOTAH, MUKIO0YyTaH) W OOBIYHBIX (I[MKJIOMEHTAH, LUKJIOTEKCaH) IMKJIOAJIKAHOB.
Crioco6b! TOTydeHUS U IPAMEHEHHE IIUKJI0ATKAHOB.
Ankenbl. ['oMonormyeckuit psj  anKkeHoB, o00mas QopMmyna, HOMEHKJIATypa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aIKEHOB, SP*-THOPUIM3allisS aTOMHBIX OpOHUTajel yriepona, o- U -
cB3u. CTpyKTypHas H TreoMeTpwdeckas (muc-TpaHc-) wm3oMmepus. DHU3MYECKHE CBOHCTBA aIKCHOB.
XuMHUUEeCKUE CBOMCTBA: pEaKIMM NPUCOCAUHEHUS, 3aMEIEHUS B O-MOJOKECHUE MPU JBONHOM CBS3H,
nonuMepu3anui U okucieHus. [IpaBuno MapkoBHUKOBa. KadecTBEHHBIC peakIlMM Ha JBOWHYIO CBS3b.
Crioco0bl TOTydeHUS U IPUMCHEHHE aJTKCHOB.
Ankanuensl. Krnmaccubukamuss — ankagueHOB — (CONPsDKEHHBIC, W3OJMPOBAHHBIC,  KYMYIUPOBAHHbIE).
OCOOEHHOCTH JJIEKTPOHHOTO CTPOSHHUS W XUMHYECKHUX CBOWCTB COINPSKEHHBIX JUEeHOB, 1,2- um 1,4-
npucoeanHenue. [lonmnmepusanus conpskEHHBIX HeHOB. CIIOCOOBI MOTyYeHUS U TPUMEHEHUE alTKaNCHOB.
Ankunbl. ['oMonoruyeckuil psia ajakuHOB, oOrias (GopMylia, HOMEHKIATypa M HW30MepHus. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl QJIKHHOB, SP-THOpPHIM3allis aTOMHBIX opOuTallell yriepoja.
®uznyeckre CBOMCTBAa AIKUHOB. XHMMHUYECKHE CBOMCTBA: PEAKUUU MPUCOCAUHCHUS, TUMEPHU3ALUU U
TpUMEpHU3alliy, OKHCIeHHUSA. KHCIOTHBIE CBOWCTBA AJIKWHOB, WMEIOIIUX KOHIIEBYIO TPOHHYIO CBSI3b.
KadecTBeHHbBIC peakiiuu Ha TPOWHYIO CBS3b. CIIOCOOBI TIOMyUYEHUS U IPUMEHEHUE aIKMHOB.
Apomatudeckue yriieBoaopoasl (apensr). ['oMmonmoruveckuii psij apeHoB, o0mIas popmyia, HOMEHKIATYpa U
HU30MepHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJEKyJbl OeHzona. dusmueckue cBoiicTBa
apeHOB. XMMHYECKHE CBOWCTBA OEH30J71a M €ro TOMOJIOTOB: PEaKIUK 3aMelIeHUs] B OCH30JIbHOM KOJIbIE U
YTIIEBOJIOPOJTHOM pajiiKaie, peakliu MPUCOeANHEHHUS, OKUCIIEHnE TOMOIIOTOB Oern3ona. [IpencraBnenue 06
OPUEHTHPYIOIIEM JEWCTBUU 3aMECTHTENEe B OEH30JbHOM KOJIBbIIE HAa TPUMEpPEe ANKWIBHBIX DPaTUuKaloB,
KapOOKCHIIbHOM, THAPOKCHIILHOM, aMUHO- ¥ HUTPOTPYIIIbI, aTOMOB rajioreHoB. OCOOEHHOCTH XUMUYECKUX



cBoiictB crtuposia. llomumepusamust cruposa. CrocoObl MOMy4dEeHUS M IPUMEHEHHE apOMaTHYEeCKHX
YIIEBOAOPOIOB.

[Ipupoansrii ra3. [Tonytasie HedTaHbie Ta3bl. HedTh 1 €€ npoucxoxaenne. KaMeHHBIH yroib U MPOAYKTHI
ero mepepabotrku. CrocoObl TepepabOTKu HEPTH: MEPEroHKa, KPEKUHT (TEPMHUYECKHUH, KaTaTUTHICCKUN),
pucdopmunr, nuponus. IIpoaykTsl nepepaboTKH HEPTH, NX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.
I'eneTnyeckas CBSA3b MEXAY Pa3IMYHBIMU KIaCCaMU YTIIEBOJOPOIOB.

DJEeKTPOHHOE CTPOCHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOAOB. Peaknuy 3aMelleHusi TrajoreHa Ha
THJIPOKCOTPYIITY, HUTPOTPYIIY, IIMaHOTPYIITY, aMUHOTPYITy. JleficTBrue Ha raoreHIponu3BOIHbIE BOJHOTO
W CHMPTOBOTO pacTBopa IIENoun. BzaumopelcTBre OUrajoreHaJKkaHOB ¢ MarHueM M HuHKOM. [loHsiTHe o
METaJUIOOPraHWYeCKUX COeAMHEHMsAX. lcrmonp30BaHue TraJoreHIPOU3BOIHBIX YITIEBOJAOPOAOB B OBITY,
TEXHHUKE ¥ MPU CHHTE3€ OPraHUIECKUX BEIECTB.

OKCIepUMEHTAIBHBIE METOBl M3YYEHHs BEIISCTB W MX IPEBpaIlCHUN: H3y4deHHEe (U3NUYECKUX CBOHCTB
YIJEBOAOPOIOB  (PacTBOPHUMOCTH), KayeCTBEHHBIX pPEAKLUMI  YTICBOAOPOJIOB PAa3IMUHBIX  KIJIACCOB
(obeciBeunBaHre OPOMHOM WIIM MOJHOM BOJIBI, PACTBOPA MEPMaHTaHaTa Kaus, B3aUMOICHCTBHE allcTHIICHA
C aMMHaYHBIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE OOHApYy)KEHHE Yriiepoja M BOJIOpOaa B
OpPTaHMYECKUX BELIECTBaX, MOJIYUYEHHE ATWICHA U M3yUYEHHE €r0 CBOICTB, 03HAKOMJICHHE C KOJUICKLHUSMH
«Hedts» u «Yromp», c oOpasmamMy IUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIHPOBAHHE MOJEKYI
YIIIEBOAOPOJIOB U TAIOTEHIPOU3BOIHBIX YIIIEBOAOPOJIOB.

Kuciopoacoaep:xkauue oprannyeckue coequHEHMs.

[IpenenvHble onHOoaToMHble crnupThl. CTpoeHHe MOJEKyd (Ha MpUMepe MeETaHojla M 3TaHOja).
Tomonornyeckuii psim, obmias (opmylia, H30MEpHs, HOMEHKIaTypa U Kiaccuukanus. dusudeckue
CBOWCTBa TIPEACIBHBIX OJHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBA3M MEXIy MOJEKYJIaMd CIHPTOB.
XUMHUYECKHE CBOWCTBA: pEakUUM 3aMELICHUs, [AErHApaTalid, OKHUCICHHs, B3aHUMOJEHCTBHE C
OpPTaHMYECKUMH W HEOPraHWYeCKUMH KHcIoTamH. KadecTBeHHas peakius Ha OJHOATOMHBIC CIHUPTHI.
JleiicTBHe 3TaHONA M METaHOJIa HAa OpraHu3M denoBeka. CriocoObl MOMyUYeHHs U IPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB.

[Ipocteie a¢upsl, HOMEHKIaTypa U u3oMepusi. OcOOEHHOCTH PU3NMUECKUX U XUMHUYECKUX CBOHCTB.
MHOroaToMHbIe CHHPTH — STHICHIJIMKONb M TiuleprH. Puznveckue U XMMHUYECKUE CBOWCTBA: PEaKIUU
3aMeIlEHNs, B3aMMOJIEHCTBHE C OPraHWYECKUMH M HEOPraHWYECKUMH KHCJIOTaMH, KaU€CTBEHHAs! PEeaKLus
Ha MHOIOaTOMHble CHMpPTHL. IIpexncTaBneHne o MexaHM3ME peakUuid HYKJICO(QHUIBHOTO 3aMELICHHUS.
JeiicTBre Ha opranu3M uenoBeka. CrocoObl ONyYeHHs U MPUMEHEHHE MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJIEKYJbl, B3aUMHOE BIUSHHE THIPOKCOTPYMIBI M OEH30JILHOTO simpa. Dusmueckue
cBoiictBa (eroma. OcoOEHHOCTH XMUMHUYECKHX CBOWCTB (peHoma. KadecTBeHHble peakmmu Ha (EHOI.
TokcnunocTh penona. CiocoObl monyyenus u npuMeHenue Genomna. Genonpopmaibaeruanas cMoa.
KapOoHunbHble COEAMHEHHST — aNbJETHUABl U KETOHBI. DJIEKTPOHHOE CTpOeHHE KapOOHWIBHOW TPYIIIHL.
I'omonorndeckue psizipl anbAErUIOB U KETOHOB, o0mmas GopmMyia, u3omepusi 1 HoMeHKIatypa. dusndeckue
CBOICTBA aJIbJIETUAOB U KETOHOB. XMMHUYECKHE CBOWCTBA ajbJCTUAOB U KETOHOB: PEaKLUU PUCOEINHEHNUS.
OxucneHne anbJeTUIOB, KaYyeCTBEHHbIC peakIMU Ha amibaeruabl. CrocoObl MoiyueHHs W NpUMEHEHHUE
JIBJETUIOB U KETOHOB.

OnHOOCHOBHBIE TIPEENbHBIE KApOOHOBBIE KHCIOTHL.. OCOOEHHOCTH CTPOSHHUST MOJIEKYJT KapOOHOBBIX KHICIIOT.
Wzomepus n HomeHkiaTypa. dusndeckne CBOHCTBa OJHOOCHOBHBIX NPEAEIBHBIX KapOOHOBBIX KHCIOT.
BopmoponHbie CBSI3M MeXAy MOJEKyJlIaMd KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOWCTBA: KHCIOTHBIE
CBOHCTBa, peakuusi 3TepuHUKalUM, PEaKLUH C Y4YacTHEM YIJIEBOAOPOIHOro paaukana. OcOOEHHOCTH
CBONCTB MYpaBbMHOW KHUCIOTHL. [loHATHE O HPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIIOKHBIX 3(upax.
MHoroo0pasue KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOICTB HEMPEACIbHBIX U apOMaTHYECKUX KapOOHOBBIX
KHUCJIOT, IUKAapOOHOBBIX KHCJIOT, TMAPOKCUKApOOHOBBIX KHCIOT. IlpeacraBurenu BbICIIMX KapOOHOBBIX
KHCIJIOT: CTEapHHOBAs, NAJbMUTHHOBAs, OJEUHOBAs, JIUHONE6AA, JUHONEH08as KACIOTH. CrocoObI
MOJyYEHHUS U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upbl. ['omonorndeckuii psig, obmas ¢opmyna, n3oMepus U HOMEHKJIaTtypa. Pusndeckue u
XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCJION U IIEJIOYHOU cpene.

Kuper. Ctpoenue, ¢pu3nuecKkue U XMMUYECKAE CBOMCTBA HUPOB: THAPOJIN3 B KHCIOH M LICIOYHON Cpeae.
OcoOEeHHOCTH CBOWCTB >KHUPOB, COACPXKAIINX OCTATKH HENPEAETbHBIX JKUPHBIX KHCIOT. JKUpHI B IpUpoe.
MBbLUIA KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE ICHCTBHE.

OOmiast xapakTepucTHKa YyrieBoZioB. Kiaccubukanms yrieBojoB (MOHO-, AH- W TOJIUCAXapPHUJIbI).
MoHocaxapuasl: TJI0K03a, (pPyKTO3a, rajakro3a, pubos3a, aezokcupubosa. dusnyeckue CBOHCTBA U



HaxoxzaeHue B npupoge. dorocuHTes. XUMHUECKHE CBOKWCTBA TIIIOKO3BI: PEAKIMU C Y4aCTHEM CIIMPTOBBIX U
IBJCTUIHONW TPYNI, CIHPTOBOE M MOJOYHOKHCIOe OpokeHue. [IpuMeHeHHe TIIOKO3bI, €€ 3HaYeHuEe B
KU3HEACITEIbHOCTH OpraHu3Ma. Jlucaxapuabpl: caxapos3a, MajabTO3a W JIakTo3a. BoccTaHaBnmuBaromye u
HEBOCCTAaHABIMBAIOIINE aucaxapuiel. ['unponus nucaxapuaos. HaxoxaeHuWe B IpUPOJE M IPHUMEHEHHE.
INonucaxapunel: Kpaxmall, TJIMKOTeH U Ieiuitoio3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmania, IJIMKOI'€Ha U
LEeUTI0103bl. PU3nYecKre CBOMCTBA KpaxMana U LEUTI0I03bl. XUMUYECKHE CBOMCTBA KpaxMmala: THIPOIIN3,
KauecTBEHHAs] PEaKkIust ¢ HOJOM. XHWMHYECKHE CBOMCTBA IEJUTIONO3BI: THUAPONIN3, TMOJydeHHe 3(PUpOB
1esuTio036l. [ToHsATHEe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIA MIEIK).

OKcepUMEHTaIbHBIE METOABI U3YUYEHHUS BEUIECTB M MX MPEBPAILCHUN: PACTBOPUMOCTD Pa3IMYHbIX CIIUPTOB
B BOJIE, B3aUMOJICHCTBHE 3TAHOJA C HATPUEM, OKHMCIIECHHE 3TUIOBOIO CHMPTa B albJIErH] HA pacKaJéHHOU
MEIHOH TPOBOJIOKE, OKHCJICHHWE OTHJIOBOTO CIHUpPTAa AMXPOMATOM Kaius (BO3MOXKHO HCIIONB30BAaHUE
BUACOMATEPUAIOB), KadeCTBEHHBIE pEaKIMW Ha aibaeruasl (¢ ruzpokcunoMm auamMuHcepeOpa(l) u
rugpokcunom Mmenu(Il)), peakuus rauuepuna c rugpokcunom Mmeau(ll), xumuueckue cBoiicTBa pacTBopa
YKCYCHOM KHCIIOTBI, B3aUMOJICMCTBHE pPacTBOpa TNIIOKO3BI ¢ ruapokcumomM Mmenu(ll), B3ammoneiicTBue
Kpaxmalia ¢ MOJIOM, PEIICHHE DKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMaM «CrupTsl U GpeHonbl», «KapOboHoBble
KHACIOTHL. CIIOXKHBIE 3QUPBD).

A3oTcopaep:kamye OpraHu4ecKne coeMHeHMsI.

AMHHBI — OpraHWYecKHe NpPOW3BOJHbIE ammuaka. Kiaccudukanuss amuHOB: anudaTHYecKue |
apoMaTHuYeCcKue; IepBUYHbIC, BTOPUYHbBIE M TpeTuuHble. CTpoeHne MojeKyn, obmas GopmMyia, u3oMepus,
HOMEHKJIaTypa M (QH3MYecKHe CBOMCTBAa. XHMMHUYECKOE CBOMCTBA aJn(aTHUYECKUX aMHHOB: OCHOBHBIE
CBOIICTBa, aJKWIMPOBAHHE, B3aUMOJEHUCTBUE TEPBUYHBIX AaMHHOB C a30THCTOM kucnotod. Conu
AIKUJIAMMOHHUSI.

AHNIVH — TpeICTaBUTENh aMHUHOB apoMaTH4ecKoro pana. CTpoeHue aHWIMHA. B3auMHOE BIMSHKE TPyl
aTOMOB B MoJieKyJie aHWInHA. OCOOCHHOCTH XMMHYECKHUX CBOWCTB aHHMJIMHA. KadecTBEHHbIC peakiuu Ha
aumnvH. CrocoObl TOJydYeHWss W TNpuMeHeHue anudatuueckux amuHOB. [lodydeHue aHWIMHA U3
HUTPOOEH301a.

Amunokucnotrsl. Homenkmatypa u uzomepus. OtTaenbHblE NPEICTABUTENH O-aMUHOKHCIOT: TJIMIMH,
anaHnH. Du3nyecKre CBOWCTBA aMHHOKHCIOT. XHMHUYECKHE CBOMCTBA aMHHOKHCIOT KaK aM{QOTEpHBIX
OpPraHUYECKUX COCIMHEHHMH, PEeaKLus MOJMKOHISHCAMH, 00pa3oBaHNe NENTUAHON CBsA3U. buonorudeckoe
3Ha4YeHHe aMUHOKUCIOT. CHHTE3 U THAPOJIU3 e THIOB.

Benxu xak npuponHble nonuMepsl. [lepBudHas, BTOpUYHAS U TPETUYHASK CTPYKTypa OenKoB. XUMHUYECKUe
CBOWCTBA OEIIKOB: THAPOJIN3, IeHATYpaLHs, KaUeCTBEHHbIE PEaKINX Ha OETIKH.

OKCIIepUMEHTANbHBIE METOJBbl HM3YUYEHHUS BEIIECTB U MX IPEBpALllCHHH: pacTBOpeHHE OENKOB B BOJE,
JeHaTypalus OEJKOB MPH HarpeBaHUM, [[BETHBIC PEaKLUUHN Ha OCJIKH, PELICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4
0 TeMaM «A30TcoJiepKalliue OpraHu4eckue COeTUHEHNs» U «Pacro3HaBaHue OpraHMUeCKUX COeTUHEHUI.
BbicokoMoJIeKyIsIDHBIC COCAUHEHUS.

OCHOBHBIE MOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUM: MOHOMED, NOJIMMED, CTPYKTYPHOE 3BEHO,
CTENEeHb  MOJMMEpH3alMM, CpeaHsAsd  MoJeKkylspHas  macca.  OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COETUHEHNN — MMOJIMMEPU3ALHs U IOJTUKOHICHCALIHS.

ITonumepubie matepuansl. IlnmacTMaccsl (IONMMATHIIEH, MOJUNPOIMIEH, NOJIMBUHMIXIOPHUI, MOJIUCTUPOI,
MOJMMETHUIIMETaKpHIIAT, IONUKapOOHATHI, MONUATHIIEHTepedTanat). Y Tunuzanus u nepepaboTka IUIacTHKA.

OnacToMepbl: HaTypalbHBIM KaydyK, CHHTETHYECKHE Kayuyku (OyTaJueHOBBIH, XJIOPONPEHOBBIH,
M30IIPEHOBBINA) U CHIIMKOHEI. Pe3nHa.

Bomnokna: HaTypanpHBIE (XJIONOK, IIEPCTh, MIENK), WCKYCCTBCHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

[Tonmmeps! crienuanbHOTO Ha3HAa4eHH (Te(IIOH, KeBJIap, SJIEKTPOIPOBOIAIIIE HOINMEPHI, Oropa3iaracMbie
TTOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOABl HM3YYEHHS BEIIECTB M MX INPEBPAllCHUI: O3HAKOMJICHHE C 00pa3laMH
MPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4dyKOB, PEIIEHHE HKCIEPUMEHTAIBHBIX 334ad 110
TeMe «Pacro3HaBaHue 1aCTMAcC M BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxxaenne MosekymnsapHOil (OpMyNbl OPraHHYECKOIO COCAMHEHHSI 110 MAacCOBBIM JOJSIM 3JEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXKJICHUE MOJICKYJISIPHOW (OPMYIIBI OPraHMYeCKOTO COEJAMHEHHsS IO Macce
(00BEMY) TIPOIIYKTOB CroOpaHMs, [0 KOJUYECTBY BellecTBa (Macce, 00BbEMY) MPOIYKTOB PEAKIUM H/HIH
HCXOIHBIX BEILECTB, YCTAaHOBJCHHE CTPYKTYPHOH (OPMYIBI OPraHWYECKOTO BEILECTBA HAa OCHOBE €ro



XMMHYECKAX CBOMCTB WM CHOCOOOB IOJTYYEHHMs, ONpEIETCHHE JOMH BBIXOJA IPOMYKTa PEaKIHH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaAMeTHBIE CBA3H.

Peanmsanust MeXNpeIMETHBIX CBS3eH NMPU MU3Y4YEeHHH OpraHudeckoil xuMuu B 10 Kiacce ocymecTBIISETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK ¥ MOHATHH, IPUHATHIX B OTICIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYUYHOTO [IUKIIA.

OOnie ecTeCTBEHHO-HAy4YHBIE TOHATHUS: SBICHHWE, HAYYHBIH (aKkT, TUNOTE3a, TEOpHUs, 3aKOH, aHAaJW3,
CHHTE3, KJaccu(UKanus, HabI01eHNE, N3MEPEHHUE, SKCIIEPUMEHT, MOJIEIIb, MOJICINPOBAHHE.

®dusuka: marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, SHEPIreTUYECKUH YpPOBEHb, BEILECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (pu3nvYecKue BEIMYUHBI, SIMHHIIBI U3MEPEHHS, CKOPOCTH,
9HEprus, Macca.

Buonorus: kneTka, opraHusM, sKocucTeMa, Ouocdepa, MeTabOIM3M, HACIECACTBEHHOCTh, ABTOTPO(HBIA U
reTepoTpo(HBIA THII MUTaHUs, Opo’keHHe, POTOCUHTE3, AbIXaHUE, OCNKH, YTIIEBOIBI, JKUPbI, HYKICHHOBBIC
KHCIIOTHI, (DEpPMEHTEHI.

I'eorpadusi: mone3Hble HCKONAaeMble, TOILUINBO.

TexHoNorHs: MUILEBbIE TPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUS, MOIOIIME CPEICTBA, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOTPAMMSBI 110 XMW HA VIJIVBJIEHHOM
YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBeTCcTBHM C CHCTEMHO-IEATEIHFHOCTHBIM MOAX0JA0M B CTPYKTYPE JIMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS
npenMeTa «XUMHUS» Ha YPOBHE CPEIHEro o0Inero oOpa3oBaHMS BBIACICHBI CICIYIOIINE COCTABJISIOIINE:
OCO3HaHWE OOYYAIOIUMUCS POCCHICKONW Tpa)XTaHCKOH HWIACHTUYHOCTH, TOTOBHOCTH K CaMOPAa3BHTHIO,
CaMOCTOSITENNFHOCTH M CaMOOTIPECNICHUI0; HAIMYNE MOTHBAIMHA K O0yYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTH
00y4aroIUXCcs PyKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MpPABUIIAMUA U HOPMaMH TOBEICHUS, HATUUYHE
MIPaBOCO3HAHMSI, PKOJIOTUIECKON KyIbTYPBI; CIOCOOHOCTD CTABUTH LIEIN U CTPOUTD KU3HEHHBIE TIJIaHbI.
JImaHOCTHBIE pe3ynbTaThl OCBOCHUS IMpenMeTa «XHUMHUS» OTpPaKaloT Cc(hHOPMHUPOBAHHOCTH OIBITA
MO3HABATEJILHOW U MPAKTUYCCKOHN JISATEIILHOCTHA 00YYarOIIMXCS B MPOIECCE peaiu3auy 00pa3oBaTeIbHON
NeATeITLHOCTH.

JImdHOCTHBIE pe3ynbTaThl OCBOCHUS IMpenaMeTa «XHUMHSD» OTpPaKaloT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATEIILHOW U MPAKTUUCCKOHN JIEATEIILHOCTH O0YYArOIIMXCS B MPOIECCE peau3aiy 00pa3oBaTeIbHON
JIEATEILHOCTH, B TOM YHCJIC B YaCTHU:

1) rpaxaaHCKOr0 BOCTIMTAHMS:

OCO3HaHWSI OOYYAIONIMMHCA CBOMX KOHCTHTYIIMOHHBIX TPaB ¥ OOS3aHHOCTEW, yBaKEHWS K 3aKOHY U
MIPaBOMOPSIKY;

MPEACTABICHUS O COLMATIBHBIX HOPMAaX U MPAaBUIIAX MEKJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAEATENHbHOCTH TIPW CO3AAHWHA YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U TT03HABATEIBHBIX 33]1a4, BHIMIOJIHEHUU XUMHYECKHUX IKCIICPUMECHTOB;

CIOCOOHOCTH TMOHUMATh U MPHHUMATh MOTHUBBI, HAMEPCHUS, JIOTUKY U apryMEHTHI JPYTUX MPU aHAIU3e
Pa3IMYHBIX BUIOB YUeOHOU NesTeNbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMA:

LIEHHOCTHOT'O OTHOILICHUS K UCTOPUUECKOMY U HAYYHOMY HACJIEIUI0 OTCYECTBEHHOW XUMUMU;

YBaXKEHHsI K MPOIECCy TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO MPHIIOKEHHS XUMHHU, OCO3HAHUS
TOTO, YTO JaHHBIE HAYKH €CTh PEe3yNbTaT IJIUTEIHHBIX HAONO/IEHUH, KPOIOTIUBBIX SKCIEPUMEHTAIBHBIX
MIOMCKOB, IOCTOSIHHOTO TPyAa YUEHBIX U MPAKTUKOB;

WHTEepeca W MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUU M MOCICAYIONIEM aHaln3e HH(POpPMAIUK O TIepEAOBhIX
JIOCTUKEHUSIX COBPEMEHHOM 0T€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIGHWBATh CHUTYAallWW, CBS3aHHBIC C XMMHYECCKUMHU SIBICHUSMH, W TPUHAMATH OCO3HAHHBIC
pelIeHus, OpUSHTUPYICh Ha MOPaTbHO-HPABCTBEHHEBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OIIGHWBaTh CBOE TOBEJCHHWE M TOCTYIIKM CBOMX TOBApHUIIEH C MO3WIWN HPABCTBEHHBIX W
MIPABOBBIX HOPM M € YUETOM OCO3HAHUS MOCJIEACTBUN OCTYIKOB;

4) popmupoBaHus KyJbTYpPbl 310POBbA:

MMOHUMAaHUS IIEHHOCTEH 340pOBOr0 M 0e30mMacHOro o0pasza >KHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHHUS K COOCTBEHHOMY (PH3HYECKOMY M IICUXUIECKOMY 3JI0POBBIO;

coOJroieHns1 TipaBMil 6€30acHOrO OOpAIIeHHUs ¢ BEHIECTBAMU B OBITY, TOBCEJHEBHOW XHU3HH, B TPYIOBOH
NEeSITeTbHOCTH;

IMMOHMMAaHUA HEHHOCTHU IpaBUJI UHAWBHUAYAJIbHOTO U KOJIJICKTUBHOI'O 6630HaCHOFO MMOBEACHUA B CUTyallUAX,
YIPOKAIOUINX 3/J0POBBIO M XKU3HU JIIOJEH;

OCO3HAHUSl TIOCJIEACTBHUI W HENPHUATUS BpPEAHBIX NPHUBBIYEK (YIMOTPEOJIICHUsS] aJKOTroysl, HApKOTHUKOB,
KYpEeHHS);

5) Tpy0BOro BoCIMTAHMSA:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBAaTEILCKONW —AEATENIFHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX JE€ATEIIHOCTH;

YCTaHOBKH Ha aKTHUBHOC Y4aCTHUEC B PCUICHHUU MPAKTHUYCCKUX 3ada4 CO]_[I/IaJ'H)HOI\/’I HaIlpaBJICHHOCTHU (B paMKax
CBOETO KJIAcCa, IIKOJIBI);

WHTEepeca K MPaKTHYECKOMY M3YYCHHUI0 MPOQECCHd pa3TUIHOTO Poja, B TOM YHCJIe HAa OCHOBE IMPUMEHEHUS
MPEAMETHBIX 3HAHUH T10 XHUMHH,

YBaXEHHS K TPYAY, JIFOJIM TPYla ¥ pe3ylibTaTaM TPYAOBOH NI TEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHIYAJILHOW TPAEKTOPUH OOpa3oBaHUs, OyAymied mpodeccuu u
peain3anu COOCTBEHHBIX KU3HEHHBIX IIAHOB C y‘IéTOM JIMYHOCTHBIX UHTEPECOB, CHOCOGHOCTeﬁ K XUMHH,
WHTEPECOB U OTPEeOHOCTEH 001IecTBa;

6) 3K0J10rHYeCcKOro BOCIIUTAHMS:

9KOJIOTHUYECKH LEIeCO00Pa3HOT0 OTHOILICHHUS K MIPUPOJIe KAK UCTOYHUKY CYIICCTBOBAHUS KU3HU Ha 3eMIle;
IIOHUMaHUus FJ'IO63JII>HOFO XapakTepa 3KOJIOrMYCCKUX HpOGHCM, BJIMAHHUA DKOHOMUYCCKHUX IPOLECCOB Ha
COCTOSIHHE TIPUPOJHOMN U COLTMAIBHON CPELIbI;

OCO3HaHWSI HEOOXOJUMOCTH UCTIOIB30BAHHUSA IOCTIKCHH XUMUH IS PEIICHUS BOIPOCOB PAIlMOHAIBHOTO
MIPUPOJIOTIOIH30BAHUS;

AKTHUBHOI'O HENPUSATUS NEUCTBHM, NPUHOCAIIMX BpEld OKpyXarolledl MNpUpogHOM cpene, YMEHHs
MPOTHO3UPOBATh HEONArONMPHUATHBIE JKOJOTHYECKHE TIIOCIEACTBHS NPEANPUHUMAEMBIX JEHCTBUH U
Mpel0TBpaIaTh UX;

HaJIM4YUA PpPa3BUTOIO SKOJOTMYCCKOr0 MBINUICHUA, 3KOJOTHYECKOMN KYJbTYpPhbI, OIIbITa ACATCIbHOCTU
9KOJIOTHYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCSI MMHU B MTO3HABATENFHOW, KOMMYHUKATHBHON
W COLMAJIbHOM MPaKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO MPOTHUBOCTOSITH UIC0JIOTHH XeMOo(hoOuH;

7) HEHHOCTH HAYYHOI0 MIO3HAHUS:

MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHKU;
MMOHUMaHUS CHETN(PUKN XUMUHU KaK HayKH, OCO3HAHHS €€ poii B (POPMUPOBAHUH PAIIOHATHHOTO HAYYHOTO
MBILUICHHS, CO3JJaHUU LENOCTHOTO MPEACTaBICHUs 00 OKPYKAIOIIeM MHpE KaKk O €AMHCTBE MPHPOABI U
YelloBeKa, B TIO3HAHWHU MPHUPOJHBIX 3aKOHOMEPHOCTEH W PENIeHWH MPOoOJIeM COXpaHEHHS MPUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAUYMMOCTH XMUMHH JUIS COBPEMEHHOW NHBWIM3ALUH: B €€ TYMaHHUCTUYECKOM
HaNpaBJIEHHOCTH M BaXHOW pOJMM B CO3JaHUM HOBOM 0a3pl MaTepUaIIbHOW KYJIBTYpBl, B PELICHUH
TIO0ANTBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS UYEIOBEUECTBA — CBHIPHEBOHM, DHEPreTUUYECKOH, MHUIIEBON U
9KOJIOTHYECKOW Oe30MacHOCTH, B PAa3BUTHH MEIUIIWHBL, OOECIIEYeHHH YCIOBHH YCIEUTHOTO Tpylda H
9KOJIOTHUECKH KOM(OPTHOMN JKU3HHU KaKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAHHUS CYI[HOCTH METOJOB TIO3HAHWS, HCHOJB3yeMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HWCIIOJIb30BaTh IOJNyYaeMble 3HAHWS ISl aHanu3a W OOBSICHEHUS
SBJICHUH OKPYXAIOIET0 MHPa W MPOHUCXOAAIIMX B HEM H3MEHEHHUH, yMEHHs [ellaTb OOOCHOBaHHBIC
3aKIIIOYCHUS] Ha OCHOBE HAay4yHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbI0 IMOMYYEHHS IOCTOBEPHBIX
BBIBO/IOB;

CHOCOOHOCTH CaMOCTOSITENBHO HCIIOJIB30BaTh XMMHUUYECKHE 3HAHMS JJISl PEleHHs NpoOJIeM B pealbHBIX
JKU3HEHHBIX CUTYallHsX;

WHTepeca K TI03HAHUIO0, UCCIIEI0BATENBCKOM 1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUI0 M caMOOOpa3oBaHHIO, K aKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHUM IO XUMHUH B COOTBETCTBHU C KU3HEHHBIMH MTOTPEOHOCTAMU;



HWHTEpeca K 0OCOOCHHOCTSIM TPYa B pa3iINyHbIX cepax npodeccHoHATLHON JIeSITeIbHOCTH.
METANPEJIMETHBIE PE3YJBbTATDBI

MeranpeMeTHbIe Pe3yIbTaThl OCBOCHHS [TPOTPAMMBI [0 XMMHUH Ha YPOBHE CPEIAHEro 00IIero oopa3oBaHus
BKITIOYAIOT:

3HAYMMBbIC U1 (POPMHUPOBAHMST MUPOBO33PEHUS OOYUYAIONIMXCS MEXIUCIUTUIMHAPHBIE (MEXIpPEeIMETHBIC)
OOIlleHAYYHbIC TOHSTHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa W CIEIU(PHUKY METOJ0B
MO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEHIECTBO, DHEPIHUs, SBJICHHE, IMPOIIECC,
chUcTeMa, Hay4HbIH (DaKT, NPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEIOBAHNUE,
HaOJIoIeHIE, U3MEPEHHE, DKCIIEPUMEHT U APYTHE);

yHHUBEpCalIbHbIC  yueOHbIe  JCWCTBHS  (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,  PETYJSTHBHBIC),
obecrnieunBaronie GopMupoBaHue (QYHKIMOHATBHOW TPAMOTHOCTH W COIMATBHOW  KOMITCTCHITUH
00y4arouXCs;

CIIOCOOHOCTh OOYYAIOIINXCS MCIIOIB30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHS
Y YHUBEpCAIbHbIC YUCOHbIC ACUCTBHS B TIO3HABATEIBHOM U COIMATIBHOM MPAKTHKE.

MeranpeMeTHbIe Pe3y/IbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMH YYEOHBIMH [O3HABATEIHHBIMHU,
KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU I[eﬁCTBPIHMPI.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

1) 6a30Bble JIOrHYeCKHe IeHCTBHS:

CaMOCTOSITEIBHO (POPMYITHPOBATH M aKTYAIU3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPENEIIATh LIEIH AESITENbHOCTH, 3aaBasi MapaMeTphl U KPUTEPUHU UX JOCTKEHUS, COOTHOCHTh PE3YJIbTAThI
JCATCIBHOCTHU C IIOCTABJICHHBIMHU LCIISIMU,

HCIIOJIB30BaTh IMpHU OCBOCHHUU 3HAaHUM HpI/IéMBI JIOTUYECKOT'O MBIIIJICHUS: BBIACIIATE XapaKTCPHBIC IMPU3HAKU
MOHATHH M YCTaHABIMBaThb UX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOLINE HMOHSATHUSA AJS OOBSCHEHUS
OTAETbHBIX (PaKTOB U SBJICHUIL;

BI)I6I/IpaTI) OCHOBAaHUA U KPUTCPUU IJId KJ'IaCCI/I(l)I/IKaHI/II/I BEUICCTB U XUMHNYCCKHUX peaKuHﬁ;

YCTaHaBJIMBATh IPUIMHHO-CIICACTBEHHBIE CBSI3U MEXy N3y4aeMbIMH SIBICHUSIMH;

CTPOWUTh JIOTMYECKHE pacCyXAEHUs (MHOYKTUBHBIC, JEAyKTHBHbIC, II0 AaHAJOIWH), BBIIBIAThH
3aKOHOMCEPHOCTHU U MPOTUBOPEUMA B paCCMATPUBACMBIX SIBJICHHUAX, (I)OpMYHI/IpOBaTI) BBIBOJIbI U 3aKJIFOYCHMUS,
MNPpUMCHATHL B MPOLCCCC IMO3HAHWUA HUCHOJIB3YyEMbIE B XHMHUHU CHUMBOJMYCCKUC (3HaKOBI)Ie) MOACIH,
peoOpa3oBbIBaTh MOAEJIBHBIE IPEICTABICHUSI — XUMHUYECKHH 3HAaK (CHMBOJI) 3JIEMEHTa, XMMHYECKas
¢dopMmyna, ypaBHEHHE XMUMHUYECKOW PEakIMy — NPU PEIICHUH YYeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3aja4, NPUMCHATh Ha3BaHHBIE MOJENBHBIC IPEICTABICHUS AN BBIABICHUS XapaKTEPHBIX MPHU3HAKOB
N3y4aeMbIX BEILECTB U XUMUYECKUX PEaKLUH.

2) 0a3oBbIe HcCJIeN0BaTeIbLCKHE IelicTBHS:

BJIaJIeTh OCHOBAMH METOJJOB HAYYHOTO MO3HAHMSI BEIIECTB U XUMHUUECKUX PEaKIHi;

dbopMynupoBaTh LENM W 3a7add  MCCIENOBAaHMs, HCIIOJIb30BaTh IIOCTABIEHHBIE M CAMOCTOSITEIBHO
c(hopMynHpOBaHHbBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI AJ1s1 (JOPMUPOBAHUS THUIIOTE3bI
M0 POBEPKE NMPaBUILHOCTH BBICKA3bIBAEMBIX CY>KACHUIA;

BJaJeTh HABBIKAMH CaMOCTOSTENBHOTO IUIAHWPOBAHMS W TPOBEACHUS YUYCHHYECKHMX JKCIEPHUMEHTOB,
COBEPILEHCTBOBATh YMEHHMsS HAOIIOAaTh 3a XOJOM IIPOLIECCa, CaMOCTOSITENIbHO IPOIHO3UPOBATH €ro
pesynbrar, (opMynaupoBaTh O0O0OOLIEHHUS M BBIBOABI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB
WCCIIEI0OBAaHNUS, COCTABIATE 0OOCHOBAHHBIM OTYET O MpoaesIaHHOM padoTe;

HpHOOpETaTh OIBIT YIEHHYECKOH UCCIIEN0BATEILCKOIM U IPOSKTHOM AEATEIbHOCTH, POSBIIATH CIOCOOHOCTh
U TOTOBHOCTh K CAMOCTOSATEJIBHOMY IIOMCKY METOJOB pEIIEHHs INPaKTHUECKUX 3ajjad, IPUMEHEHHIO
Pa3NUYHBIX METOJOB IO3HAHHMS.

3) paGora ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3IIMYHBIX UCTOYHHKAX MH(POpPMAIUK (HAYYIHO-TIOMYJISIpHAS JINTEpATypa XUMHUYECKOTO
coJiep KaHusl, CIpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), aHATU3UpOBaTh HHPOPMALMIO Pa3InUHBIX BUIOB
u GOpM IpeACTaBICHHs], KPUTHUECKH OLICHUBATH €€ I0CTOBEPHOCTh M HENPOTUBOPEYHBOCTD;
(GopMyJIMPOBaTh 3alpOChl W NPUMEHATh Pa3JIUYHbIE METOJAbI NPH IOHMCKEe W oTOope HH(OpMALUH,
HEOOXO0UMOM JIJIsl BBITOJHEHHSI YU€OHBIX 3a/1a4 ONPEACIEHHOIO THIIA,



npuoOperaTh OIBIT MCIIOIb30BaHUS HH(GOPMALMOHHO-KOMMYHUKAaTHUBHBIX TEXHOJIOTUM W  Ppa3iIUYHBIX
MOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpPATh ONTUMANIbHYIO (GoOpMy TMpelcTaBieHus HHGopManuu (CXeMbl, rpadukwy,
JTUATPaMMBI, TAOTHUITEI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B Kau€CTBE CPEACTBa IpU padoTe ¢ XMMUYECKOH MH(pOpMaIuen: IpUMEHATh
MEXIpeagMeTHble ((QU3nvYecKkue M MaTeMaTH4yecKue) 3HAKM M CHMBOJIBL, (opMyiibl, aOOpeBHATypHI,
HOMEHKJIATYPY;

WCTIOJIb30BaTh 3HAKOBO-CHMBOIIMUECKUE CPEJICTBA HATIISHOCTH.

KoMMyHnkaTHBHBIC YHUBEPCAJIbHBIEC y4eOHbIe JeliCTBHA:

3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CY>KIaeMOl TEMBI B XOJI€ IMaJIora W/WIIN TUCKYCCUH, BBICKAa3bIBATh UJIEH,
(hopMyITHPOBaTh CBOM MPEIOKCHUS OTHOCHTEBHO BBITOIHEHUS MPEI0KEHHOH 3a/1a4u;

BBICTYNaTh C MpEe3EHTAlell pe3yJbTaTOB MO3HABATEILHON IESITEIbHOCTH, MONYyYEHHBIX CAMOCTOSTEIBHO
WA COBMECTHO CO CBEPCTHHUKAMHM NPH BBINOJHEHUH XUMHUYECKOTO SKCHEPUMEHTA, MPAKTHYECKON paboThI
MO WCCJIECIOBAHUIO CBOWMCTB H3y4YaeMbIX BEIECTB, peali3alud Yy4eOHOro MpoekTa, W (GopMyIHpoBaTh
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHBIX CCIIEOBAHIN IyTEM COTJIACOBAHMSI MO3HIIUI B X0/1e 00CYKICHHS U
oOMeHa MHEHUSIMHU.

PeryasiTuBHbIe YHHBepcaibHbIe y4ieOHbIE JeiicCTBUS:

CaMOCTOSITEIBHO IUTAHUPOBATH M OCYIIECTBIISITH CBOIO MO3HABATEIBHYIO JCSTEINEHOCTD, ONpPE/eNss e€ elu
W 3a7a4d, KOHTPOJUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh IMpeajaracMblii allrOpPUTM
NEUCTBUM NP BBHINOJHEHUM YYeOHBIX M MCCIENOBATENIbCKUX 3ajad, BeIOMpaTh HambOosiee 3(PQEeKTUBHBIN
CHoco0 UX pelIeHus C YUETOM MOyYeHHsT HOBBIX 3HAHUH O BEIIECTBAaX U XMMUYECKUX PEAKIIUX;
OCYIIECTBIATH CAMOKOHTPOIIb ICATEILHOCTH HA OCHOBE CaMOaHajIi3a U CaMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI

[IpenmeTrHble pe3ynbTaThl OCBOCHUSI MPOTPaMMbl TI0 XUMHH Ha YTIyOJEHHOM YpOBHE Ha YPOBHE CPEIHETO
obmero o0Opa3oBaHMsl BKIIOYAIOT crieluduyeckue i y9eOHOTO TpeaMeTa «XUMHUsD» HaydHbIe 3HaHUS,
YMEHUSI W CHOCOOBI JEHCTBHII 1O OCBOCHMIO, HHTEPHpPETALMH M NPeoOpa30BaHUIO 3HAHUM, BHIBI
JESITENbHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHWH B Pa3JIn4HBIX yUEOHBIX CUTyalusX, a
TaKXKe B PEaNbHBIX YKH3HEHHBIX CUTYaIMsX, CBSI3aHHBIX C XMMHeH. B mporpamme mo XWMuM mpeIMeTHbIC
pe3yJbTaThl IPEACTABIEHBI 110 TOJaM U3yUCHHS.

10 KJIACC

[IpeameTrHble pe3yabTaThl OCBOCHUS Kypca « OpraHndeckas XuMHsD» OTPakaroT:

c(OpPMHUPOBAHHOCTH TPEACTABICHUN: O MECTE M 3HAUEHHH OPTaHMYECKOW XUMHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00eCleueHNH yCTOWIMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUH ITPOOIEM 3KOJIOTHUECKOH,
SHEPreTHUECKON M MUILEBON 0€30MacHOCTH, B Pa3BUTUM MEIULWHBI, CO3aHUH HOBBIX MaTEpHalIOB, HOBBIX
HUCTOYHUKOB JHEPTUH, B OO0ECHEUEHHH pPalHOHAIBFHOIO MPHPOAONOIL30BaHMUs, B (GOpMUpOBaHUU
MHUPOBO33pEHH U OOIIEeH KyJbTYpbl YEIOBEKa, a TaKXKe SKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IIPUPOAHON CPEAE;

BJIaJIcHHE CUCTEMON XUMHUUYECKUX 3HAHHH, KOTOpask BKIFOUAECT: OCHOBOIOJIATAIOIINE MTOHATHS — XUMUYECKUT
dJIEMEHT, aToM, SAPO W DJISKTPOHHAs 000J04Yka aroma, S-, p-, d-aTOMHBIE OpOWTANN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSHMS aToMma, TMOpHIu3alys aTOMHBIX OpOHMTanel, MOH, MOJIEKYyJa, BaJIEHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, CTEIIEHb OKUCIICHHsI, XUMHYECKas CBs3b, MOJIb, MOJISIpHAsh Macca, MOJSIPHBII
00BEM, YITIepOIHBIA cKeneT, (GyHKIMOHANbHAS TPYyIIa, pajuKkai, CTPYKTypHble (GopMyisl (pa3BEPHYTHIE,
COKpaIlEHHbIE, CKEJIETHBIE), M30MEPUS CTPYKTYpHAsl U IIPOCTPAHCTBEHHAs (T€OMETPUYECKasi, ONTUYECKas),
H30MEpbl, TOMOJIOTHUECKUM Psifl, TOMOJIOTH, YIJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEpXKAIUE OpPraHUYEeCKUe
COEAMHEHHS, MOHOMED, TIOJINMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHUS; TEOPHH, 3aKOHBI
(mepuogmueckuit 3akoH J[. M. MenpaemeeBa, Teopusi CTpOCHHUS OpraHMYecKHX BemecTB A. M. Bytieposa,
3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPAIIECHUS 3HEPIrUM NPH XUMHYECKHX
peaKknuax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHWS, JIEKallue B
OCHOBE NOHUMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKHX SIBICHHW; MPEACTABICHUA O MEXaHH3Max
XVUMHYECKUX PEaKIHd, TEePMOJUHAMUYECKAX W KHHETHYECKUX 3aKOHOMEPHOCTSX WX MpPOTEKaHUs, O
B3aMHOM BJIMSHUHM aTOMOB M TPYyNIl aTOMOB B MOJIEKyJaX (MHAYKTHUBHBI M Me30MEpHbIH 3((eKTHl,
opuentantsl | u Il pona); daxrTonornueckue cCBeAEHHs O CBOMCTBAaxX, COCTaBE, MOJYYCHUH U 0E30M1ACHOM
WCTIOJIb30BAaHAN BAXXHEWIINX OPraHHMYECKHX BEIIECTB B OBITY W IMPaKTUYECKOW JIESTETHbHOCTH YelOBEKa,
OOIIMX HAYYHBIX TPUHIMIAX XUMHYECKOTO TIPOW3BOJCTBA (Ha TMpUMEpe MPOU3BOJCTBA METAaHOIIA,
nepepaboTku HeTH);



cOpMHPOBAHHOCTh YMEHHIA: BBISBIISTH XapaKTEpHBIC IPU3HAKU TOHATHH, yCTAHABINBATH UX B3aHMOCBSI3b,
WCTIONB30BaTh COOTBETCTBYIOIIUE MOHITHS MPH ONHCAHMHM COCTaBa, CTPOCHHUS M CBOMCTB OPraHMYECKHX
COCIUMHCHMIL;

¢(hopMHUPOBAHHOCTb YMEHHUI:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY Ul COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX M CKEJIETHBIX) (OPMYJI OPraHMYECKHUX BELICCTB;

COCTaBJIATh ypaBHEHUS XHMHUYECKUX pEaKIMd W PACKPhIBaTh MUX CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAaHOBUTEIILHBIX PEAKIUi TOCPEJACTBOM COCTABJICHUS JICKTPOHHOIO OallaHca dTHX PEaKIUi, peakini
HWOHHOT'O OOMEHA IMyTEM COCTABJICHHUS MX IOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIIMBaTh MOJICJIM MOJIEKYJI OpPraHHYECKHMX BEIIECTB JUIA WUIIOCTPAUM HMX XHMHYECKOIO U
MPOCTPAHCTBEHHOTO CTPOCHHUS,;

c(OpMHPOBAHHOCTh YMEHHUH: YCTaHABIMBATH MPUHAJIC)KHOCT U3yYCHHBIX OPraHMYECKHX BEILECTB MO MX
COCTaBy M CTPOCHHIO K OMNpeneJEHHOMY KJIAacCy/Tpyle COCAWHEHWH, MAaBaThb MM Ha3BaHUS IO
cuctemarndeckod HomeHknatype (IUPAC) u mnpuBOAuTh TpUBHAIbHBIE HA3BaHUS IS OTICIBHBIX
Mpe/CcTaBUTENe OPraHMYeCKUX BEMISCTB (ITWIICH, alleTHIICH, TONYOJ, TIHIEPUH, 3TUICHTINKONb, (EeHOI,
(dbopmanbaerun, aueTaibIerui, aleToH, MypaBbHHAs KUCIO0Ta, YKCYCHasl KUCIIOTa, CTEapUHOBAsL, OJICHHOBAs,
MaJIEMUTHHOBAsI KUCIOTHI, TIMLUH, ajlaHuH, MalbTo3a, PPyKTO3a, aHWIUH, TUBUHWI, H30IIPEH, XJIOPOIIPEH,
CTUPOJI U IPYTHE);

c(OPMHUPOBAHHOCTh yMEHHS OIpPENENATh BUA XHMHUYECKOW CBSI3M B OPraHUYECKHUX COEAMHEHMAX
(xoBaJIeHTHAsA U HOHHAS CBSA3b, G- U M-CBA3b, BOJOPOIHAS CBSI3b);

c(hOpMHUPOBAaHHOCTh YMEHHUSI MPUMEHATH MOJOKEHUS TEOPUU CTPOSHHS OpraHUYecKuX BemiecTB A. M.
Bytneposa aiist 00bsCHEHHNS 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTABA M CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHME, (PU3MUECKUE W XUMHUYECKHE CBOICTBa
TUIMYHBIX TIPEACTaBUTENEH pPAa3IMYHBIX KIACCOB OPTaHMYECKMX BELICCTB: aJKaHOB, IUKJIOAJIKAHOB,
QJIIKCHOB, aJKaJUCHOB, AajJKWHOB, apOMAaTHUYECKHUX YTJIEBOJOPOJOB, CIHPTOB, AallbACTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTBIX U CJIOKHBIX 3()HPOB, )KUPOB, HUTPOCOCANHEHUH U aMUHOB, aMHUHOKHCIIOT,
0€JKOB, yIiaeBOAOB (MOHO-, AH- U MOJHMCAXapHIOB), WIIOCTPUPOBATh ICHETHUECKYIO CBS3b MEKIY HUMH
YPaBHEHHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX PEAKIIMH C UCTIONBb30BaHHEM CTPYKTYPHBIX (DOPMYIT;
c(OpMHUPOBAHHOCTh YMEHHSI IIOJATBEPXKIATh Ha KOHKPETHBIX IPHUMEPAaX XapakTep 3aBHUCHMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPraHWYECKUX COEAMHEHHWH OT KPaTHOCTH M THIIA KOBAJIEHTHOW CBSI3H (O- U T-
CBSI31), B3AUMHOT'O BITUSIHHSI aTOMOB M IPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBaHHOCTh YMEHHUSI XapaKTEPHU30BaTh MCTOYHUKU YTIEBOJOPOJHOTO CHIpbs (He(Th, MPUPOTHBIH
ra3, yrojib), CIIOCOOBI €ro NepepadoTKH U MPaKTUIeCKOe IPUMEHEHHE MTPOAYKTOB IIepepadOTK;
c(OpMHUPOBAaHHOCTh BJIAJCHHUS CHCTEMOM 3HAHHH O €CTEeCTBEHHO-HAYyYHBIX METOJaX TMO3HaHUS —
HaOJI0IeHNH, U3MEPEHNH, MOJICTUPOBAHHH, SKCIIEPUMEHTE (PEaJbHOM U MBICIIEHHOM) U YMEHHUS IPUMEHSATh
9TH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUSI NPUMEHATH OCHOBHBIC ONEPAIMM MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTEMAaTH3aluIo, BBHIABICHUE MPUYMHHO-CICICTBEHHBIX CBS3eH — IS
W3Yy4EHHUsI CBOMCTB BEHIECTB U XUMHUYECKUX PEAKIIHM;

c(OpMHUPOBAHHOCTh yMEHWH: BBIABATE B3aUMOCBSI3b XUMHMYECKMX 3HAaHMM C IOHATHSAMH M|
NPEACTAaBICHUSIMA JPYTUX €CTeCTBEHHO-HAYYHBIX IIpEAMETOB il Oojiee OCO3HAHHOTO MOHHMAaHUS
CYLIHOCTH MaT€pHaJbHOTO €JUHCTBA MHUPA, UCIONb30BaTh CUCTEMHBIE 3HAHUS 110 OPTaHUYECKON XMUMUH IS
00BSICHEHHSI U IPOTHO3UPOBAHUS SIBIICHUN, UIMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHH: IIPOBOAUTE PACUETHI 10 XUMUYECKUM (OPMYJIaM U YPaBHECHHUAM XUMHUYECKHX
peaknuii ¢ HCHOIBb30BaHHEM (U3HYeCKUX BelW4MH (Macca, OO0ObEM Ta30B, KOJMYECTBO BELIECTBA),
XapaKTepU3YIOLUIMX BEILECTBA C KOJIMYECTBEHHOH CTOPOHBI: PAacdEThl IO HAXOXKACHUI XUMHYECKOH
(dopMynbl BellecTBa IO W3BECTHBIM MAacCOBBIM JOJIAM XMMHYECKUX 3JIEMEHTOB, NPOAYKTaM CrOpaHUs,
TUIOTHOCTHU Ta3000pa3HbIX BEILECTB;

c(hOpMHUPOBaHHOCTh YMEHUH: MPOTHO3HPOBATh, aHAIM3UPOBATH U OLCHWUBATH C MO3UIUN SKOJOTHYECKON
0€30IacHOCTH TOCIE/CTBHSI OBITOBOW W TPOHM3BOJICTBEHHOHW JICSITEIbBHOCTH 4YeIOBEKa, CBS3aHHOU ¢
nepepadoTKON BELECTB, UCIOJIb30BATh [IOIYUCHHBIC 3HAHUS Ul PUHATUS IPAaMOTHBIX pelleHHH IpobiieM
B CUTYyalUsX, CBSI3aHHBIX C XUMUEIH;

c(OPMHUPOBAHHOCTh yYMEHHH: CaMOCTOSATENBHO IUIAHHUPOBAaTh M TMPOBOJIUTH XUMHUYECKHH 3KCIEPHUMEHT
(moslyueHHe W U3y4YEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAueCTBEHHBIC PEAaKIUM YIJIEBOJOPOJIOB
pa3IMYHBIX KJIACCOB U KHUCIOPOACOAEPKALUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX



3a7a4 M0 PACIO3HABAHHIO OPTAaHWYECKUX BEIIECTB) C COOIOJCHMEM MpaBHI 0€30MacHOrO OOpalieHus C
BEIIECTBAMH W JIA0OpaTOpPHBIM 000pyJOBaHHEM, (OPMYJIMPOBATH LEIb HCCIEAOBaHUs, MPEIACTABIATH B
pa3nu4HoOi hopMme pe3ybTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLEHUBATH UX JOCTOBEPHOCTE;
c(hOpMUPOBAHHOCTh YMEHUI:

COOMIOIaTh MpaBMJIa HKOJOTHUECKH IIEIeCOO00pa3sHOro IMOBEACHUS B OBITY M TPYIOBOW NESATENBHOCTH B
LEISIX COXPaHEHHs CBOErO 3/0POBbA, OKpYXarolled NMPUPOAHON Cpelapl M AOCTHKEHUS €€ yCTONYMBOIO
pa3BHUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO AEWCTBUSA Ha JKUBBIE OPraHW3MBI OIMPENENEHHBIX OPraHUYEeCKHX
BEIIECTB, MOHUMast cMbica nokasatess [1IJIK;

aHaJIM3UPOBAThH LENIECOO0PA3HOCTh MPUMEHEHHUSI OPraHMYECKUX BEIIECTB B MPOMBILUIEHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOIIECHHUS PUCK-TIOJIB3a;

c(OPMHUPOBAHHOCTh YMEHHUH: OCYILECTBISTH ILIEJICHANPABICHHBIA MOUCK XUMHUYECKOH HH(popMmanuu B
Pa3NUYHBIX MCTOYHMKAX (HaydHass W ydeOHO-Hay4yHas JIMTepaTypa, CPEeACTBa MAacCOBOH WH(OpMaIUH,
WntepHer u apyrue), KPUTUYECKH aHATM3UPOBATH XMMHUYECKYIO HWH(oOpMaImio, nepepadarbiBath e€ U
HCIIOJIH30BaTh B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3amadeii.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounuecTBo yacos DJ1eKTPOHHbIE
Ne HaumeHoBanue pasiesioB Kontpoa MpakTu (undpossie)
n/n U TeM NPOrpaMMbl Bcero bHbIE yecKue OcHOBHbIE BU/IbI AeSITEJbHOCTH o0pasoBareiibHbIE
padoThI padoThl pecypceenl
Pa3gen 1. TeopeTndeckne 0CHOBbI OPraHHYECKO XUMHH
PackprIBaTh CMBICI H3y9aeMBIX NOHSATHHA (BBIIENATH HX bubnmorexa [JOK
XapaKkTepHble IPU3HAKK) M TPUMEHSTh 3TH NHOHsTUS npu | https://myschool.edu.ru/
ONMCAaHUM COCTaBa W CTPOEHHS BELIECTB, AJISI OOBSICHEHUS
OTAENBHBIX (aKTOB M sIBICHMH. PackpblBaTb CMBICT
T0JIO)KEHUI TEOPHUU CTPOSHHMSI OpraHMYecKHX BemiecTB A. M.
ByTnepoBa M mpuMeHSTh MX JUISi OOBSICHEHHS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT cocTaBa M cTpoeHHs. lcmomb3oBaTh
XMMHYECKYIO CHMBOJIMKY [UISi COCTABIICHUS MOJICKYJISIPHBIX U
[IpeameT opranudeckont CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX, CKEIECTHBIX)
11 xumun. Teopus cTpoeHnst 3 ¢opmyn opranmdeckux BemiecTB. OTpenensiTe  BUABI
OPTaHWYIECKUX COECTMHEHUN XMMHYECKOH CBsI3M (OAMHApHbIEC, KPaTHBIC) B OPraHUYECKUX
A. M. Bytieposa COEIMHEHUSX.  XapakTepu3oBaTb pPOJb M 3HAYCHUE
OpPTraHMYecKOW XMMHUH B PEIICHUHU NPOOJIEM IKOJOTHYECKOH,
MUIIEBOH 0e30MacHOCTH, B Pa3BUTHH MEIULMHBI, CO3JaHUU
HOBBIX MaTepualioB, B O0OECIEUYEHHH PALUOHAIBHOTO
[IPUPOJOIOIb30BaHUS; IOATBEPKIATh €€ CBA3b C JPYIMMHU
Haykamu. VIcTrosib30BaTh MOJIENIM OPraHMYECKHUX BEIIECTB IS
WUTIOCTPAllMd  UX XUMHYECKOI'O0 M IPOCTPAHCTBEHHOTO
cTpoennsi. HaGmionaTth W ONMCHIBaTH JEMOHCTPAIMOHHBIC
OTIBITHI; MPOBOJWTH M OIHCHIBATH JA00PATOPHBIE OMBITHI
Hroro no pazneny 8
Pasnen 2. YrjieBoaopoabl
1 oo Buasers oy aouuns awricsns owtuos Busar, | Bl (0K
— aJIKaHbl, IIUKIOAIKAHbI ’
B3aUMOCBSI3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE MOHITUS TIPU
Henpeﬂeﬂf,HHe OIIMCAaHMM COCTaBa, CTPOCHUS U HpCBpaH.IeHI/Iﬁ OpraHNM4YeCKUX Bubnuoreka ]_[OK
2.2 YTIEBOAOPOIBI: AJIKEHBI, 14 1 coenmHeHni. Mcnonb30BaTh XUMHYECKYHO CHMBOJIMKY JUIA | https:/myschool.edu.ru/

AJTKaAUCHBI, aJIKHHBI

COCTaBIICHUS] MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
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Apomarnueckre
YTIE€BOAOPOABI (apEHBI)

24

IIpupoaHbIe HCTOYHUKH
YTIEBOIOPOAOB M UX
nepepadoTKa

2.5

FaﬂOFeHHpOI/I?:BOL[HI)Ie
YTi€eBOAOPOAOB

COKpaImEHHOH,  CKeNmeTHOH) ¢QopMyn  yrieBomopOIOB.
YcraHaBiauBaTh NPUHAJICKHOCTD BEILIECTB K
OIpe/IeJIeHHOMY KJIacCy YIJIEBOJIOPOAOB IO COCTaBy |
CTPOCHHIO, Ha3bIBaTh ux 10 CHUCTEMaTHYEeCKOM
HOMEHKJIaType;  NPUBOJUTH  TPHUBUAJIbHBIE  Ha3BaHUS
OTAEJNBHBIX TIPEJCTaBUTENEH YrieBoJoponoB. OnpenensiTh
BUJBI XUMHYECKOW CBS3M B MOJIEKYJax YIJIEBOJOPOJIOB
(xoBaneHTHasi HEMOJApHAs W TOJSApHAs, O- M T-CBS3B).
IloaTBepxkmaTh Ha KOHKPETHBIX IPHMEpPax  XapakTep
3aBUCHMOCTH PEaKIMOHHON CIIOCOOHOCTH YTJIEBOJOPOIOB OT
KpaTHOCTH W THUMA KOBAJIEHTHOW CBS3U (G- M T- CBSA3H),
B3aMMHOTO BJIMSHHUS aTOMOB U TPYIII aTOMOB B MOJIEKyJIaxX; a
TaKke  OT  OCOOGHHOCTEH  peayiM3alMd  Pa3IHIHBIX
MEXaHM3MOB  MPOTEKaHWs peakuuil. XapakTepu3oBaTh
COCTaB, CTPOCHHUE, NPUMEHEHNE, PUu3nUecKre U XUMHUYECKUE
CBOMCTBA, Ba)KHEHIIME CIIOCOOBI MMOJy4YEHHs YIIIEBOAOPOIOB,
NpUHAJICKAMX K  pasJIMuHBIM  KilaccaM.  BBISBIATH
TEHETHYECKYI0 CBSI3b MEXIy YIJIEBOJOPOJAMHU Pa3IHMYHBIX
KJIacCOB ¥ MOJTBEPXKAATh €€ Halu4yhe YypaBHEHHSIMHU
COOTBETCTBYIOIINX XUMHYECKUX PEAKLHUH C UCIIOIb30BaHHEM
CTPYKTYpPHBIX ~ (GOpMyNl  BeIIeCTB.  XapaKTepU30BaTh
WCTOYHHMKH YTJIEBOJOPOIHOTO CBHIPbS (HE(Th, NPHUPOAHBINA
ra3, yroib), CHOCOOBI HX TEpepabdOTKH M TPAKTUYECKOE
NPUMEHEHHE  TOJMYYaeMbIX IPH  3TOM  HPOIYKTOB.
Hcnonp3oBate oOIIEHay4yHBIE METOABI IIO3HAHMA IPH
CaMOCTOATC/IbHOM ITUIAHUPOBAHWUU, MPOBEACHUN U OIMMMCAHUUN
XMMHYECKOTO JKCIIEpUMEHTa (Ja0opaTOpHBbIE OIBITHl U
npakTudeckue pabotsl). CrienoBaTh NpaBuiiaM 0e30MacHOM
paboThl B J1a00OpaTOpUM IPH HCIOJIB30BAHUM XHUMHUYECKON
HOCYJIbI U 000pY/IOBaHMs, a TAKKe MpaBHJIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHUU C MHCTPYKIMSIMH BBIIOJIHEHUS
Ta0OpaTOPHBIX  OMBITOB M  MNPaKTHYECKHX paboT 1o
MOJMYYEHUI0O M  HM3YYEHHIO  OPraHWYeCKHX  BEIIECTB.
[IpencraBnsaTh pe3ysibTaThl AKCIIEpUMEHTa B (hopMe 3aricu
YpaBHEHHI COOTBETCTBYIOIINX PEAKLIUH U JIeIaTh BHIBOABI HA
nx ocHoBe. IIpoBoanTh BBIYMCIEHHUS IS ONpPEJENCHUS
MOJICKYJISIPHOH  (pOpMYJIbI  OpraHMYecKOro BelecTBa 110
YpaBHCHUTIO XUMHUYECKOHN pC€akuun U MO0 MacCCOBBIM JOJIAM
aTOMOB JJIEMEHTOB, BXOJUIIMX B €ro COCTaB, IO Macce

Bbubnunorexa [JOK
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(0OBEMY) MIPOTYKTOB CrOpaHusl. CaMOoCTOSITeTEHO
IUIAHUPOBaTh M  OCYIIECTBIISAITH CBOI IO3HABATEIILHYIO
JICSITENbHOCTD, NMPUHUMATh aKTUBHOE y4YacTHE B TPYIIIOBOM
y4eOHOH eI TeIbHOCTH

Hroro no pazneny

35

Paznen

3. Kncnoponcouepmamne OpPraHuv4YeCKue COCIMHCHUs

3.1

Craptsl. Deron

11

PackpbiBaTh CMBICH H3y4YaeMbIX IOHATHH (BBLACIATH HX
XapaKkTepHble IPU3HAKK) M TPUMEHSTh OTH MOHITUS TpPHU
ONMCAaHUM COCTaBa W CTPOCHHS BELIECTB, JJISI OOBSICHEHUS
OTAENbHBIX (PakTOB M siBJIICHUH. MICHONB30BaTh XUMHYECKYTO
CHMBOJIUKY JUISl COCTaBIIEHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHON) thopmyn
KHCIIOPOJICOIePIKALIHX OPraHMYeCKUX BEIIECTB.
VYcraHaBnMBaTh INPHHAUICKHOCTh  KHUCIOPOIOCOIEPIKALINX
OPraHMYEeCKUX BEIIECTB K ONpPEACNICHHOMY KJaccy IIo
COCTaBy M CTPOCHHIO, Ha3bIBATh HMX II0 CHCTEMATHYECKOI

HOMCHKJIATYPEC, MPUBOJAUTH TPpUBHUAJILHBIC Ha3BaHUs
OTIIEIbHBIX npeJcTaBuTeNnen KHCIIOPOACOIEPHKALIUX
COEIMHEHU. XapaxkTepu3oBatb COCTaB, CTpPOEHHUE,

npuMeHeHrne, (U3MYeCKHMEe ¢ XHMHYCCKHE CBOWCTBA,
BaKHEWIINE CIoCcoObI IIOJIyYECHHUS npeAcTaBuTenen
Pa3IMYHBIX KJIACCOB KHUCJIOPOACOMAEPKAIMX COCIUHEHMUI];
BBISBJISITh ~ TEHETUYECKYIO  CBA3b  MEXIy HUMH U
MOATBEPXKAATh €€ HAMUUE YPABHEHUSIMU COOTBETCTBYIOLIUX
XUMHUYECKMX PpEaKUUd C HUCHOJb30BAHUEM CTPYKTYPHBIX
(dhopmyn BemectB. [ToaTBepkIaTh Ha KOHKPETHBIX IPUMEpax
XapakTep  3aBHCHMOCTH  PCAKIMOHHOM  CIOCOOHOCTH
KHUCJIOPOACOAEPKALUX OpPraHHYECKUX BEILIECTB oT
(DYHKIIMOHATBHBIX TPYMI B COCTaBE MX MOJIEKYJ, B3aUMHOTO
BJIMUAHMS aTOMOB W TPYIII aTOMOB B MOJIEKYJIaX; a TaKXe OT
O0COOCHHOCTH  peaJlM3allid  pa3lNYHbIX  MEXaHH3MOB
nmpoTekaHuss peakiuil. ONHUCHIBATH COCTaB, XHMHUYECKOE
CTpO€HHME W  [PUMEHEHHE JKHUPOB M  YTIJIEBOJOB,
XapakTepu3oBaTb WX 3HAYEHHE JUI1 JKU3HEJEATEIbHOCTH
opranu3mMoB. Oco3HaBaTh ONACHOCTh BO3/ICUCTBUS Ha KUBBIE
OpraHu3Mbl OIpENEICHHBIX KHUCIIOPOJICOAEPIKAINX
OpPTaHUYECKUX BEIICCTB WM TOSACHITH Ha MPUMEpPax CHOCOOBI
YMEHBIICHUS U NPEAOTBPALLIEHUS UX BPEIHOIO BO3LCHCTBUS

Bbubauoreka [TOK
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Ha OpraHusM 4ejoBeka. lcrmonb3oBaTh OOIEHayYHBIE
METO/bl TO3HAHUS IPU CAMOCTOSITEIBHOM IIJIAHUPOBAHHH,
MIPOBEJICHUH ¥ OINUCAHUM XUMHYECKOro OSKCIEepHMEHTa
(;rabopaTopHbIe OIBITHI M ITpakTHueckue padoter). CienoBaTh
mpaBwiaM  Oe3omacHoi paboTel B J1abopaTopuu  IpH
HCIIOJIb30BAaHUM XUMHYECKOW IOCynbl M 00OpyJIOBaHMSA, a
TaKKe MpaBWJIaM OOpAILEHHUS C BELIECTBAMU B COOTBETCTBHU
C MHCTPYKUWSMH BBIIIOJHEHHS JIaOOPATOPHBIX OIBITOB H
MPaKTHIECKHX pabOT MO TONYYEHHI0O H  H3YYCHHIO
OpPraHMYeCKUX  BEIIECTB.  [IpeACTaBIATE  Pe3yJIbTATHI
9KCIIEPHMEHTA B dopme 3aIHCH YpaBHEHUH
COOTBETCTBYIOIMX PEAaKIM U JeaTh BBIBOJBI HAa HX OCHOBE.
[IpoBoaUTh BBIMUCICHUS MJIs ONPENENCHHUS MOJICKYJISPHOI
(GopMysBI  OpPraHMYECKOro  BElIecTBA MO  YPaBHEHUIO
XMMHYECKOH peakuud U 10 MacCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOJSIIMX B €ro CcOCTaB, a TaKKe Ha
ONpeJieJIeHHe JIONM  BBIXOJA MPOAYKTa pEakluud OT
TEOPETHYECKH BO3MOXKHOTro. CaMOCTOSATENbHO IUIAHUPOBATH
U OCYLIECTBIATh CBOIO IIO3HABATENBHYIO JI€ATEIBHOCTD;
NPUHUMATh AaKTUBHOE Y4YacTHE B TIPYIIOBOH y4eOHOM
JesATeIbHOCTH

3.2

KapbonunbHbie
COCIMHEHUS: AJIbACTHIBI 1
keToHbl. KapOboHOBBIE
KUCIOTHI. CIIOXKHBIE YQUPHI.
Kupsbt

21
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3.3

VrneBoapl

9

Hroro no pazuery

41

Paznen

4. A3oTcoaep:kalme oprannye

CKHE COCAUHCHUS

4.1

AMUHBI. AMUHOKHUCIIOTBI.
benkn

12

PackpbiBaTh CMBICH H3y4YaeMbIX IOHATHH (BBLACIATH HX
XapaKkTepHbIE IPU3HAKK) M TPUMEHSTh OTH MOHITUS TPHU
OIMCaHUHM COCTaBa W CTPOCHUS BELIECTB, M OOBACHEHHS
OTZENBbHBIX (DAKTOB W SIBICHUH. [ICIIONB30BaTh XMMHYECKYIO
CHMBOJIUKY JUISl COCTaBIIEHHS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHOH) G(OPMYT a30TCOAEPIKAIINX
OpraHuyeckux BemlecTB. OnpenensTs NPHUHAIICKHOCTD
a30TOCOJCP)KAIMX BEIIECTB K ONpEIelIeHHOMY Kiaccy IIo

Bbubauoreka [TOK
https://myschool.edu.ru/
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COCTaBy M CTPOCHHIO, HA3bIBaTh MX MO CHCTEMAaTHYECKOMN
HOMEHKJIaType;  NPUBOJWTH  TPHUBUAJIbHBIC  Ha3BaHUS
OTAEJNBHBIX TIpeJCTaBUTENel. XapaKTepu3oBaTh COCTaB,
CTpOEHME, IIpUMEHEHHEe, (U3NYECKHe W  XUMHYECKHUE
CBOWMCTBA, BakKHEHIIME CrOCOOBl TOJYYEHUS! THUIIMYHBIX
MIpeACTaBUTENeH a30TCoAepKalx coenuHeHni. OMUChIBaTh
COCTaB, CTPYKTYPY, OCHOBHBIE CBOICTBa OEIIKOB; MOSICHSATH
Ha IIpuMepax 3HadyeHHe ONKOB I OpraHM3Ma YesIOBEKa.
[IpoBOANTH BBIYMCICHUS IS OIPEACIECHHUS MOJIEKYJSIPHON
(hopMyJIBI OPraHMYECKOTO BELIECTBA 10 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOAAIIMX B €r0 COCTaB, a TaKXe II0
YPaBHEHHUSIM  XUMHUYECKHX  peakuui. Hcnonb3oBath
OOIIeHayYHbIE METOJbl MO3HAHUS TIPH CaMOCTOSTEILHOM
IUIaHUPOBAaHWHU, MPOBCACHUU W ONHCAHUU XHUMHUYCCKOI'O
JKcIepuMeHTa (71a00paToOpHbIE OMBITHI W MPAKTUYECKUE
pabotsl). CaMOCTOSATENBHO IUIAHUPOBAaTh W OCYILECTBIATH
CBOIO TT03HABATEIILHYIO JEATENIbHOCT; IIPHHUMATh aKTUBHOE
y4acTue B TPYNIIOBOI yueOHOH e TeIbHOCTH

Hroro no paznery

12

Pazges 5. BoicokoMosIeKyJISIpHbIE COeUHEHH S

Bnaners HM3y4aeMbIMU XUMHUYECKUMHU MOHSATHSIMHU:
PacKpBIBaTh CMBICIT M3YYaeMbIX TOHATHH M TPUMEHSATH DTH
TMOHATHS ~ TPH  ONHCAaHWUU  COCTaBa M CTPOCHMS
BBICOKOMOJIEKYJISIPDHBIX ~ OPTraHMYECKHX  BEHIECTB,  JUIA
O0OBSICHEHUST OTIENBbHBIX (AKTOB W sBICHWH. MCIIoNb30BaTh
XUMHYECKYI0 CHMBOJIUKY IUII COCTaBJICHHS CTPYKTYpPHBIX

Bbubauoreka [TOK
https://myschool.edu.ru/

51 BricokomonexysapHbIe 6 (opmyn BemiecTB (MOHOMEPOB U TIOJIMMEPOB) M YpaBHEHHH

COEIMHEHUS peakuuii monuMepu3anuy U MOJIMKOHJAeHcanuu. OnuceBaTh

COCTaB, CTPOCHHE, OCHOBHBIE CBOWCTBa W TNPHMEHEHHUE

Kay4yKoB, HauboJiee pacipoCTpaHEHHBIX BUJIOB IIACTMAcC U

BOJIOKOH. lcrosp30BaTh 0OIlIEHAyYHbIE METOABI ITO3HAHUS

Inpu CaMOCTOATCIIbHOM  TIJIAaHUPOBAHUHM, TMIPOBCACHUU U

ONMMCAaHUM XHMHYECKOTO OJKCIIepUMEHTa (J1abopaTopHbIe

OTIBITHI U TIPAKTHYECKHE PAOOTHI)

Hroro no paznery 6
OBIIEE KOJIMYECTBO YACOB 102

11O ITPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

Cpoku Koa-Bo
H3y4YeHHUs 4acoB
Ne n/mm Tema ypoka .
®opmupoBaHue GyHKINOHATbHON IPAMOTHOCTH
1 Hemens [IpenmeT u 3HaYEHUE OPTAaHUIECKOM XIMHUH, IPEIICTABICHIE O HaxoanTs 1 u3BIeKaTh HHPOPMALIUIO;
CeHTAOpA MHOT000pa3uy OPTaHNIECKUX COCTUHEHUH (omHoulenue K HHTETPUPOBATh U MHTEPIIPETHPOBATH COOOIICHHS TEKCTA,
1 XUMUU KAK K 8ANCHOU COCMABAAIOWeEU KYIbMYpPbl, 20pO0Cb 3d 1 OCMEICIICHHE ¥ OIICHUBAHHUE COJEPKAHNSA M (POPMBI TEKCTA; BEISBIIATE U
BKIIAO POCCUICKUX U COBEMCKUX VHEHBIX 8 PA3BUMIUE MUPOBOU XapaKTepu30BaTh CYIICCTBEHHBIE MPH3HAKA XHMUIECKIX 00BEKTOB
XUMUYECKOU HAYKU) (sBNCHMIA);
1 Henens [Touck u u3BIcUEeHNE MHPOPMAITUH.
DIEKTPOHHOE CTPOCHHE aToMa yriepoaa (OCHOBHOE U
CeHTAOpA . WuTepnpertanns nHPpOpMALIIH.
2 BO30YKIEHHOE COCTOSIHMSA). BaeHTHRIE BO3SMOXKHOCTH aToMa 1
. OcMBICIIEHHE 1 OLICHUBAHKE COACPIKaHUsI U (POPMBI TEKCTA.
yriepona (passumue Hay4Houl 110003HAMeNbHOC)
Vcnonp3oBanue nHGOPMAINU U3 TEKCTa
1 Hemens XuMmudeckas CBsSI3b B OPTaHUMIECKUX COCTMHEHUAX. MeXaHI3MBI
. . paccykaaTh, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIICHUH aKTyalIbHBIX
3 CEHTAOpS 00pa3oBaHuUs KOBAICHTHOW CBSI3H, CIIOCOOBI pa3pbiBa CBS3CH 1
. HAyYHBIX B3TJISI0B
(pazsumue HayuHOU 110003HAMETbHOCNU)
2 Henens . HaxoauTh 1 u3BneKaTh HHPOPMAILIHUIO;
A Teopus ctpoenus opranuueckux coenuHenuit A. M. bytieposa n bopmaruio;
CeHTAOpA N . HHTETPHUPOBATh U HHTEPIIPETHPOBATH COOOIICHNS TEKCTA,
(omHoOweHUe K XUMUU KAK K 8AHCHOU COCMAsAAIOWell KYIbmypul,
4 . .. 1 OCMEBICIICHHE ¥ OIICHUBAHHUE COJEPKAHNSA M (POPMBI TEKCTA; BBISBIIATE U
20p00CMb 3a 8KAAO POCCULICKUX U COBEMCKUX VUEHBIX 8
. . XapaKTepu30BaTh CYIIECTBEHHBIE MPH3HAKH XHMHIECKIX 00BEKTOB
pazeumue MUupo8oU XUMu4ecKkou HayKu) o
(sBNCHMIA);
2 Henens HaxonuTh 1 u3BIeKaTh HUHPOPMALIHUIO;
CeHTAOpA Bunsr usomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. HHTETPUPOBATh U MHTEPIIPETHPOBATH COOOIICHHS TEKCTA,
5 OnexTpoHHBIE 2P PEKTH B MOJIEKyJIaX OPTaHUIECKUX 1 OCMBICJICHHE 1 OIICHUBAHUE CONEPIKaHUS U POPMBI TEKCTA; BBISBIISTH H
COCIMHEHUH (paszsumue HAYYyHOU 10003HAMENbHOCMIL) XapaKTepu30BaTh CYIICCTBEHHBIE MPH3HAKH XHMUIECKIX 00BEKTOB
(sBNCHMIA);
2 Henens HaxonuTh 1 u3BIeKaTh HHPOPMALIHUIO;
CeHTAOpA HHTETPHUPOBATh U HHTEPIIPETHPOBATH COOOIICHNS TEKCTA,
[IpencraBnenne o kIaccu(pUKAIMN U CHCTEMATHIECKas
6 1 OCMBICJICHHE U OIICHUBAHUE CONEPIKAaHUS U POPMBI TEKCTA; BBISBIISITH H

somenkiarypa (IUPAC) opranndecknx BemecTs

XapaKTepU30BaTh CYLIECTBEHHbIE TPU3HAKH XUMHUYECKHX 00HEKTOB
(sBNCHMIA);




3 memens

Kpurnueckoe paccMOTpeHHE JOKATBHBIX, TI00aTBHBIX MPOOIIEM.

7 Kiaccudukanus peakiiuii B OpraHnIecKo XUMUH N
CeHTSAOps [NoHuMaHWe U OIICHKA PA3JIMYHBIX B3IVIAI0B U MUPOBO33PCHUM.
3 Hemens HaxomuTh u u3BnekaTh HHGOpPMAIIHIO;
CEHTAOpS WHTETPUPOBATH U HHTEPIPETHPOBATH COOOIICHHUS TEKCTA;
8 CucreMaTtuzanus 1 0000IIeHIE 3HAHUH 110 TEME OCMBICJICHHE 1 OIICHUBAHUE COJEPIKAHUS U POPMBI TEKCTA; BBISBIISTH H
XapaKTepu30BaTh CYIICCTBEHHBIE MPH3HAKH XHMHIECKIX 00BEKTOB
(siBNICHU);
3 Henens . [Touck u u3BIcUEeHNE MHPOPMAITUH.
AJKaHBI: TOMOJIIOTHYECKUH psif, oOmas hopmyia, HOMEHKIAaTypa
CEHTAOpS WHaTepnpeTarus nHGOpMAaII.
9 W U30MEPHS, HIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHUE
MONEKVIL OcMBICIIEHHE U OIICHUBAHUE COCpKaHUSI B (HOPMBI TEKCTA.
Y Hcmonb3oBanre HHGOPMAIIUU U3 TEKCTa
4 genens HaxomuTh u u3BnekaTh HHGOpPMAIIHIO;
CEHTAOpS . WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIICHHUS TEKCTA;
dusndyeckue ¥ XUMUIECKHE CBONWCTBA AJIKAHOB (pazeumiute
10 N OCMBICJICHHE U OIICHUBAHUE CONEPIKAaHUS U POPMBI TEKCTA; BBISBIISITH H
HAYYHOU 110003HAMENbHOCMIL)
XapaKTepu30BaTh CYIICCTBEHHBIE MPH3HAKH XHMHIECKIX 00OBEKTOB
(sBNCHMIA);
1 4 Henemnst Haxoxnerne ankanos B mpupoze. CriocoObl MOMydeHNS U paccykaaTh, BBICKa3bIBaTh COOCTBEHHOE MHCHHE B OTHOIICHHH aKTyallbHBIX
CEHTSOps MPUMEHEHHE aJIKaHOB Hay4YHBIX B3TJISJIOB
4 Henens HKJIOAJKaHbI: 00mIas GpopMyia, HOMEHKIATYypa U U30MEPUS
A 1 mas gopmyna, TP pH, Kpurnyeckoe paccMOTpEHHE JOKAIBHBIX, MI00aIbHBIX MPOOIIEM.
12 CeHTSAOps 0COOCHHOCTH CTPOCHHUS U XUMHUYCCKUX CBOWCTB, CIIOCOOBI N
[TonnManwe 1 OIEHKA Pa3IUIHbIX B3TJISA0B U MUPOBO33PEHUH.
TIOJIYICHHS ¥ IPUMEHCHUE
1 Henens Pemenue pacuéTHBIX 33724 Ha ONPECIICHUE MOJICKYIISIPHOM
OKTSIOpS (hopMyJIBI OPraHUYECKOTO BEIIECTBA IT0 MACCOBBIM JIOJISIM
13 YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIC MATEMATHYCCKUE CYIKIACHUS
ATOMOB JJIEMEHTOB, BXOJISIIUX B €ro cocTaB. CUcTeMaTH3aIus U
00001IeHNE 3HAHMI 110 TeMe
1 Henens HaxonuTh 1 u3BIeKaTh HHPOPMALIHUIO;
OKTSIOpS AJIKCHBI: TOMOJIOTHYECKUH psif, 001ias popmyna, HWHTETPUPOBATh U UHTEPIPETHPOBATH COOOIICHUS TEKCTA;
14 HOMEHKJIATYPAa, 3JICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OCMBICIICHHE U OIICHUBAHUE COJICPkKAHUS U (POPMBI TEKCTA; BBISBIIATH U
Moutekyl. CTpYKTypHasi M IUC-TPAHC-H30MEPUS aJIKCHOB XapaKTepU30BaTh CYIICCTBEHHbBIC MPU3HAKH XUMHICCKIX 00OBEKTOB
(sBNCHMIA);
1 Henens . HaxonuTh 1 u3BIeKaTh HHPOPMALIHUIO;
du3HYeCKUe U XUMUYECKHE CBONCTBA alnKkeHOB. [IpaBuiio
OKTSIOpS . HWHTETPUPOBATh U UHTEPIPETHPOBATH COOOIICHUS TEKCTA;
MapKOBHUKOBA (OMHOUEHUE K XUMUU KAK K BAHCHOLL
15 . . OCMBICIICHHE U OIICHUBAHUE COJICPkKAHUS U (POPMBI TEKCTA; BBISBIIATH U
cocmaensowel Kyaismypbl, 20p00Cms 3d 6KI1A0 POCCUTICKUX U
.. N N XapaKTepU30BaTh CYIICCTBEHHbBIC MPU3HAKH XUMHICCKIX 0OBEKTOB
COBEMCKUX YUEHBIX 8 pA38UMUE MUPOBOU XUMUYECKOU HAYKU) L
(sBNCHMIA);
16 2 Henens CriocoOBbI oJTyueHHs ¥ IPUMCHEHUE aJIKCHOB (paszgumue paccykIaTh, BBICKa3bIBATh COOCTBEHHOEC MHCHHE B OTHOIIICHUH aKTyallbHBIX
OKTAOpS HayuHOU T0O03HAMENbHOCIUL) HAYYHBIX B3IJISI0B




2 Hemens

[Ipaxtrgeckas padora Ne 1 mo Teme "Iloryuenne sTuiena u

Pemenne uccaenoBaTenbCKuxX 1 KOMMYHHUKAaTHUBHBIX 3a1a4 IMOCPECACTBOM

17 OKTSIOpS N XMUMHUYECKOTO IKCIIEPUMEHTA; (HOPMUPOBAHHE YMEHHS OC30MIaCHOCTH
H3YYEHUE €ro CBOUCTB" (cOOM00eHUEe meXHUKU Oe30nacHocmiL)
KHU3HEICATCIBPHOCTH
2 Hemens Pewenue pacu€THbIX 3a1a4 Ha ONPEIEIICHUE MOJIEKYJIIPHOU
18 YMerno BEICKa3bIBaTh XOPOIIO 00OCHOBAHHBIE MATEMaTHUECKHUE CY>KACHHUS
OKTSIOpS (hopMyJIBl OPraHMYECKOTO BEIIECTBA
3 Henmens i [Touck u m3BNeYeHNEe HHPOPMAITHH.
AJKanueHsl: CONpsHKEHHBIC, N30JIMPOBAHHBIC,
OKTSIOpS WuaTepnperarus nHGOpMAaII.
19 KyMyJaupoBaHHbIe. OCOOEHHOCTH JIEKTPOHHOTO CTPOSHHS
. OcMBICIIEHHE 1 OLICHUBAHNE COICPIKaHUsI U (POPMBI TEKCTA.
(pazeumue HayuHOU 1H0OO3HAMENLHOCMU)
Vcnonp3oBanue HHGOPMAINHN U3 TEKCTa
3 Henend HayuHoe oObsicHeHHE SIBICHUIA.
20 OKTSIOpS XHUMHAYECKHE CBOMCTBA COTPSHKEHHBIX THEHOB [Tornmanme 0coOEHHOCTEH €CTeCTBEHHO-HAYYHOT'O MCCICIOBAHNUS.
WnaTepnpeTanns JaHHBIX U TOTYYCHUS BEIBOJIOB
3 Henend HayuHnoe oObsicHeHHE SIBICHUIA.
21 OKTSIOpS CriocoOBbI IoJTyueHHs U IPUMECHEHUE aIKaIUCHOB [NonumaHue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHNS.
WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
4 Henens
. [ouck u m3BNeYeHNe HHPOPMAITHH.
OKTSIOpS AJIKWHBI: TOMOJIOTHYECKUH psif, o0mmas ¢popmya,
WnTepnperanns nHGpOpMALIIH.
22 HOMEHKJIATYpa, 3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE
N OcMBICIIEHHE 1 OLICHUBAHKE COAEpIKaHUsI U (POPMBI TEKCTA.
MOJIEKYJI, (PU3HUYECKUE CBOWCTBA
Hcnonp3oBanue nHGOpPMAIIUU U3 TEKCTA
4 nenens Hayunoe oObsicHeHHE SIBIICHUIA.
23 CeHTSAOps XUMHUUYECKUE CBOMCTBA AIKHHOB [Nonumanue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHUS.
WnuTepnpeTanns JaHHBIX JUIS TOTYYICHUS BEIBOJIOB
4 nenens HayuHnoe oObsicHeHHE SIBICHUIA.
24 OKTSIOpS KauecTBeHHbBIE peakuy Ha TPOWHYIO CBS3b [Nonumanue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHUS.
WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
25 1 Henens CriocoOblI IoJTyueHHs U IPUMCHEHUE aJIKUHOB (paszgumue
HOSIOpSE HayuHOoU 1H0O03HAMENbHOCIU)
1 Hemens N o
26 HOZ6ps Pemmenne 3amau: pacy€Thl M0 ypaBHEHHIO XMMHYIESCKON PEaKIIH ‘YMeno BBICKa3bIBATh XOPOIIO 0O0CHOBAHHBIE MATEMAaTHUECKUE CYKICHUS
1 Hemens . paccykaaTh, BBICKa3bIBaTh COOCTBEHHOE MHCHHE B OTHOIICHUH aKTyalbHBIX
27 Cucremaru3amnys 1 0000IIeHIE 3HAHUH 110 TeMe
HOSIOPS HAYYHBIX B3TJISI0B
2 Henens ApCHBI: TOMOJIOTHYECKUH psij1, o0mmas popmyra, HOMEHKIATYpa. HayuHoe 00bsiCHCHHE SBIICHUIA.
28 HOSIOpS DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT OEeH30J1a [Nonumanue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHUS.
¥ TOJIyOJa, MX (PU3NIECKHE CBOHCTBA WnuTepnpeTanns JaHHBIX IS TOTYYCHUS BEIBOJIOB
29 2 "enenst XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMU 3aMEIICHUS HayuHoe 00bsiCHCHUE SIBIICHUIA.




HOSIOps

[Tornmanne 0coOEHHOCTEH €CTeCTBEHHO-HAYYHOTO UCCICI0OBAHNUSI.
WuTepnpeTanys AaHHBIX Ul HOTYYEHUS BBIBOJOB

2 Hemens . HayuHoe 00bsicHeHNE SIBIICHUIA.
XuMHIUECKHe CBOIMCTBA apeHOB: PEAKIINN TPUCOSTHHEHIS, N
30 HOSIOPA OKHCIICHIE TOMOIOrOB Gensosa [Tornmanme 0coOEHHOCTEH €CTeCTBEHHO-HAYYHOT'O MCCICIOBAHNUS.
WnuTepnpeTanns JaHHBIX IS TOTYYCHUS BEIBOJIOB
3 Henmens . HayuHoe 00bsicHeHNE SIBIICHUI.
Oco0eHHOCTH XMMHYECKUX CBOMCTB CTUPOJIA (pazeumiue M
31 HOSIOPS HayuHoii moBosHamebHocmy) [Tornmanme 0coOOEHHOCTEH €CTeCTBEHHO-HAYYHOT'O MCCICI0OBAHNUS.
Y WnuTepnpeTanys JaHHBIX JUIS TOTYYCHUS BEIBOJIOB
3 Henens Pemenune pacuéTHBIX 33724 Ha ONPEICIICHUE MOJICKYJISIPHOM
32 HOAGS! (hOPMYJTbl OPraHHIECKOro BeIecTsa YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIC MATEMATHYCCKUE CYIKIACHUS
33 3 Henens CII0CO0b! Oy UCHIS 1 IPHMCHCHNE ADCHOB paccykIaTh, BBICKa3bIBATh COOCTBEHHOEC MHCHHE B OTHOIICHUH aKTyallbHBIX
HOSIOpS y P P HAYYHBIX B3IJISIJIOB
4 Henens HayuHoe 00bsicHeHNE SIBIICHUIA.
I'eneTnueckas CBsI3b MKy Pa3IMIHBIME KJIaCCaMU N
34 HOSIOPA IIEBOAOPOIOB [Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICI0OBAHNS.
y p WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
4 Henens Pacuétsl 10 ypaBHEHHAM XMMHUUECKUX PEAKLIMM.
35 HOZ6ps CHOTEMATH3AIHS 1 0GOGIIEHTE HAMI M0 TeMe YMerno BEICKa3bIBaTh XOPOIIO 00OCHOBAHHBIE MATEMaTHUECKHUE CY>KACHUS
4 nenenst Ipuponetii ra3. [lonyTHeie HeTAHBIE Ta3bl (OpUeHMAayUs HA HayuHoe 00bsiCHCHHE SBIICHUIA.
36 HOSIOps npuMeHeHue XUMUYeCKUX 3HaHull npu peutenuy 3a0ay 8 odbracmu [Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICIOBAHUSI.
OKpydHcarouell cpeosi) WnuTepnpeTanns JaHHBIX U TOTYYICHUS BEIBOJIOB
1 Henens KameHHBIH yroib U IPOAYKTHI €ro nepepaboTku (opuenmayus
N paccykIaTh, BBICKa3bIBATh COOCTBEHHOE MHCHHE B OTHOIICHUH aKTyallbHBIX
37 niexaopst Ha NpUMEHEHUEe XUMUYEeCKUX 3HAHUL NPU peuleHuu 3a0a4 6
N HAYYHBIX B3IJISIOB
obaacmu oxpyxcaroujeti cpeosi)
1 Henens Hedts 1 ciocoOs! ¢€ nepepaboTku. (opuenmayus Ha
niexaopst npUMeHeHUe XUMUYEeCKUX 3HaHUll npU peuleHuu 3a0ay 6 ooiacmu HayuHnoe oObsicHeHHE SIBICHUIA.
38 oxpyarcaroujeti cpedvt)[IpuMeHeHUE IPOIYKTOB MepepadboTKu INonumanue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHUS.
HeTU (opuenmayus Ha NPUMEHEeHUE XUMUHECKUX 3HAHUU npU WuTepnpeTanus JaHHBIX JUIS TOJTYYCHUS BBIBOJIOB
peutenuu 3a0a4 6 obracmu oKpyscaiouel cpeodvt)
1 Henens HayuHnoe oObsicHeHHE SIBICHUIA.
I'eneTnueckas CBsi3b MKy Pa3IMIHBIMU KIIACCAMHU N
39 niexaopst IIEBOOPOIOB [TonnmaHnne 0cOOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO UCCIIEI0BAHMSI.
y p WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
40 2 Henens ["ajoreHONpON3BOHEIC YTIIEBOJOPOIOB: AIIEKTPOHHOE paccykIaTh, BBICKa3bIBATh COOCTBEHHOE MHCHUE B OTHOIIICHUH aKTyallbHBIX
Jiexaopst CTPOCHHUE; PEAKIMH 3aMEIICHUS raJIoreHa HAYYHBIX B3IJISIOB
41 2 Hemens JeiicTBue menoueit Ha raloreHnpon3BoAHbIe. B3anMoneiicTere paccykaaTh, BEICKa3bIBaTh COOCTBEHHOE MHCHHE B OTHOIICHUH aKTyalbHBIX
JeKaopst JUTAJIOTEHAIKAHOB C MAarHUEM U IMHKOM HAYYHBIX B3TJISI0B
42 2 "Henmenst CucreMaTtu3zanus 1 0000IIeHIE 3HAHHM 10 pa3eny Hay4Hoe 00bsICHEHHE SIBJICHUH.




nekaopst

"YrieBogoposr"

[Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOTO MCCICI0OBAHNUS.
WuTepnpeTanys AaHHBIX Ul HOTYYEHUS BBIBOJOB

3 Henmens
43 KonTpoabpHas padora o teme "YrieBogopoasr"
Jiekaopst
3 Henens [IpenenbHbIe 0JHOATOMHBIC CIIUPTHL: TOMOJIOTUYCCKUH PSiJI,
paccykIaTh, BBICKa3bIBATh COOCTBEHHOE MHCHUE B OTHOIICHUH aKTyallbHBIX
44 nekaopst o0rmras popMmyma, CTpOCHHE MOJIEKY T, I30MEpHsi, HOMEHKIIATypa,
o HAYYHBIX B3TJISI0B
Kiaccupukanys, GU3MIecKue CBONCTBA
3 Henend N HayuHnoe oObsicHeHHE SIBICHUIA.
XuMHUYECKUE CBOMCTBA MPEACTbHBIX OJTHOATOMHBIX CITUPTOB N
45 niexaopst - [TonnmaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO UCCIIEI0BAHMSI.
(pazsumue HayuHoU 110O0HAMENLHOCMU)
WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
4 Henens paccykIaTh, BBICKa3bIBATh COOCTBEHHOEC MHCHHE B OTHOIICHUH aKTyallbHBIX
46 CriocoOBbI IoJTyYeHHs U MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB
JieKaopst HAYYHBIX B3IJISIJIOB
4 Henemnst [Touck u u3BICUECHNE MHPOPMAITUH.
47 nekaopst IIpocTslie 3¢hupsl: HOMEHKIATYpa U H30MEpHsi, OCOOCHHOCTH WuaTepnperarus nHGOpMAaIim.
(hU3MYECKHUX M XUMUYECKHUX CBOICTB OcMBICIIEHUE U OLICHUBAHUE COJCPIKaHUSI U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIIUU U3 TEKCTA
4 Henemnst [Touck u u3BICUECHNE MHPOPMAITUH.
MHoroaTOMHBIE CIIAPTHI: STHJICHTIIUKOIb U TIHIEPHH, HX
nekaopst . . WuaTepnperarus nHGOpMaIim.
48 (m3nUecKkre M XUMHYIECKIE CBOWCTBA (passumue HayuHOoU
OcMEICIIEHHE U OIICHUBAHUE CONepKaHUSI B (HOPMBI TEKCTA.
M0003HamenbHOCmU)
Hcnonp3oBanue nHGOpPMAIIUU U3 TEKCTA
2 "Henmenst [Touck u u3BICUCHNE HHPOPMAITUH.
STHBApPSI WuTepnperanns nHPOpMALIIH.
49 P Crioco0b1 oTydeHHs 1 IPUMEHEHHE MHOTOATOMHBIX CIIHPTOB prip (bopmar
OcMBICIIEHHE W OIICHUBaHUE CONepKaHUSI B (HOPMBI TEKCTA.
Hcnonp3oBanue HHGOPMAIIUU U3 TEKCTA
2 Hemens . HayuHoe 00bsicHeHNE SIBIICHUI.
@DeHOII: CTPOCHUE MOJIEKYITBI, (PM3UUECKHE CBOMCTRA. N
50 STHBApPSI [Tornmanme 0coOEHHOCTEH €CTeCTBEHHO-HAYYHOT'O MCCICIOBAHNUS.
ToxcuaHOCTH (heHoma
WnuTepnpeTanns JaHHBIX IS TOTYYCHUS BEIBOJIOB
2 Hemens HayuHoe 00bsicHeHNE SIBIICHUIA.
51 STHBapS XuMudeckre cBocTBa peHoma [Tornmanme 0coOEHHOCTEH €CTeCTBEHHO-HAYYHOT'O MCCICI0OBAHNUSI.
WnuTepnpeTanns JaHHBIX JUIS TOTYYCHUS BEIBOJIOB
3 Henens CriocoOslI mmoJtyueHHs U IPUMEHEHUe (peHona (opuenmayus Ha HayuHoe 00bsiCHCHHE SBIICHUIA.
52 SIHBapst npUMeHeHUe XUMUYEeCKUX 3HaHUll NPU peuleHuy 3a0ay 6 ooiacmu [TonnMaHnue 0coOeHHOCTEl eCTeCTBEHHO-HAYYHOT'O UCCIICA0BAHUSI.
OKpydHcarouell cpeosi) WnuTepnpeTanys JaHHBIX IS TOTYYCHUS BEIBOJIOB
3 Henmens Ipakrryeckas pabora Ne 2. PemieHre 3KCIEpUMEHTAIBHBIX Pernrenue uccine0BaTeIbCKUX 1 KOMMYHHUKATUBHBIX 33]1a4 TIOCPEICTBOM
53 SITHBaps 3amad o Teme "CrupThl ¥ GeHONBI" (coOI00eHUe MmeXHUKY XMUMHUYECKOTO IKCIIEPUMEHTA; (POPMUPOBAHHUE YMEHHUS OC30MIaCHOCTH

besonacnocmu)

KUBHCACATCIbHOCTHU




3uenens

HayuHoe 00bsicHeHNE SIBIICHUIA.

54 SIHBAPSI Cucremarusanys 1 0000IIeHIE 3HAHUI [0 TEME [TonnmaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO UCCIIEI0BAHMSI.
WuTepnpeTanus JaHHBIX JUIS TOTYYCHUS BHIBOJIOB
4 Henemnst . [Touck u u3BICUECHNE MHPOPMAITUH.
AJbIeTHap! M KETOHBL: SIEKTPOHHOE CTPOEHHE KapOOHMIHLHON
STHBApPS WuTepnperanns nHGpOpMALIIH.
55 TPYTIIEI; TOMOJIOTHYECKHUE PSABI, 001Ias hopMyia, H30MepHus U
OcMBICIIEHHE W OTIICHUBaHUE COACPKaHU U (POPMBI TEKCTA.
HOMEHKJIaTypa
Hcnonp3oBanue nHGOpPMALIUU U3 TEKCTA
4 Henens . HayuHoe 00bsicHeHNE SIBIICHUIA.
AJbIernap! ¥ KETOHBI: (PU3MYECKIE CBOMCTBA; PEaKIH N
56 STHBApPSI S — [Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICIOBAHNUS.
P WnuTepnpeTanns JaHHBIX IS TOTYYICHUS BEIBOJIOB
4 Henens HayuHoe 00bsicHeHNE SIBIICHUI.
Peakiinm okuciieHNs 1 Ka4eCTBEHHBIE PEAKIINU aJIbACTHIOB H N
57 sIHBaps KCTOHOB [Tornmanme 0coOEHHOCTEH €CTeCTBEHHO-HAYYHOTO UCCICIOBAHNUSI.
WnaTepnpeTanns JaHHBIX IS TOTYYCHUS BEIBOJIOB
1 Henens [Mowuck u u3BNeYeHNE HHDOPMAIIHH.
53 (espans CriocoOBbI IoJTyYeHHs ANbJICTUAOB U KETOHOB (pazeumue Wutepnperanus nHGpOpMaUu.
HAYYHOU 110003HAMENbHOCMIL) OcMBICIIEHHE 1 OLICHIBAHKE COACPIKaHUsI U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINU U3 TEKCTa
1 Henens IMowuck u u3BNEeYeHNE HHDOPMAIIHH.
59 (bespains OIHOOCHOBHBIC TIPECITFHBIC KAPOOHOBEIC KHCIOTHI, WuTepnperanus nHGpOpMaUu.
0COOEHHOCTH CTPOSHHUS HX MOJIEKYI OcMBICIIEHUE U OLICHUBAHUE COJCPIKaHUSI U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINN U3 TEKCTa
2 Henens Hayunoe oObsicHeHHE SIBICHUIA.
H3omepust 1 HOMEHKIAaTypa KapOOHOBBIX KUCIIOT, UX N
60 (bespains . [TonnmaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO UCCIIEI0BAHMSI.
(usnyeckre cBoicTBa
WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
2 "enenst . HayuHoe 00bsiCHCHUE SIBIICHUIA.
XuMHUUECKUE CBOMCTBA MPEACIbHBIX OJTHOOCHOBHBIX N
61 (despans [TonnmaHne 0COOEHHOCTEH eCTeCTBEHHO-HAYYHOTO UCCIIEI0BAHMSI.
KapOOHOBBIX KUCIIOT
WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
3uaenens [Touck u u3BICUECHNE MHPOPMAITUH.
62 (bespains OCOOCHHOCTH CBOMCTB MypaBbUHOMN KHCIOTHL. MHOTr0OOpasue Wutepnperanus nHGpOpMaUu.
KapOOHOBBIX KHCIIOT (pazeumue Hay4HOu Ji0003HAMenbHOCL) OcMbIciIeHUEe U OLIEHUBaHKE COEPKaHus U POPMBI TEKCTa.
Hcnonp3oBanue nHGOpPMAIIUU U3 TEKCTA
3 Henens Oco0eHHOCTH CBOMCTB: HEMPEICIBbHBIX U apOMaTHIECKHX HayuHoe 00bsicHeHNE SIBIICHUIA.
63 (heBpas KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIOT. [Tornmanmre 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICIOBAHUSI.
[IpencTaBuTeNN BHICIIMX KAPOOHOBBIX KUCIIOT WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
4 Henens HayuHoe 00bsicHeHNE SIBIICHUI.
64 IToHsTHE O IPOU3BOAHBIX KAPOOHOBBIX KHCIIOT

dheBpas

[Tonnmanme 0coOOEHHOCTEH €CTECTBEHHO-HAYYHOTO UCCIICIOBAHNSL.




I/IHTepnpeTaum{ JAHHBIX JJIA ITOJTYYCHHSA BBIBOJOB

4 Henemnst [Touck u u3BICUCHNE MHPOPMAITUH.
65 (heBpas Crioco0bI osTydeHnst ¥ IPUMEHEHHE KapOOHOBBIX KHUCIIOT WuaTepnperarus nHGOpMaIim.
(pazeumue HayuHOU 110OO3HAMENLHOCMU) OcMEICIIEHHE U OIICHUBAHUE CONepKaHUSI B (HOPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINU U3 TEKCTa
4 Henens . HayuHoe 00bsicHeHNE SIBIICHUIA.
Crnoxwable 3(UpPHI: TOMOJIOTHYECKUH psij, obmas Gpopmya, M
66 (heBpas [Tornmanme 0coOOEHHOCTEH €CTeCTBEHHO-HAYYHOT'O MCCICI0OBAHNUS.
H30Mepus K HOMEHKJIaTypa
WnuTepnpeTanns JaHHBIX IS TOTYYCHUS BEIBOJIOB
1 Henens IMowuck u u3BNeYeHNE HHDOPMAIIHH.
Mapra . WuTepnperanus nHGpOpMaIUu.
67 P duznyeckue U XMMUYECKHE CBOHCTBA 3(UPOB prberatl popman
OcMBICIIEHHE W OTIICHUBaHUE COACPKAHUS B (OPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINU U3 TEKCTa
1 Henens Pemenue pacuéTHBIX 3aa4: M0 YPaBHEHUIO XUMHUYCCKON
68 Mapra peaKIyu, Ha ONPEICICHUE MOJICKYIIIPHOI (POpMYyIIBI YMeno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIC MATEMATHYCCKUE CYKIACHUS
OpPraHHUYECKOT0 BEIICCTBA
1 Henens Ipakrryeckas pabora Ne 3. PemieHne 3KCIEpUMEHTAIBHBIX Pernrenue uccne0BaTeIbCKUX 1 KOMMYHHUKATUBHBIX 33124 TTOCPEICTBOM
69 Mapra 3anmad o teme "Kap6oHoBbie kuciaoTsl. CiioxHbIe 3pupsr” XMUMHUYECKOTO IKCIIEPUMEHTA; (POPMUPOBAHKUE YMEHHS OC30MaCHOCTH
(cobnrodenue mexHuxu Oe30nacHocmu) KHU3HEICITCIBHOCTH
2 Hemens . HayuHoe 00bsicHeHNE SIBIICHUI.
Kupsr: ctpoeHne, pU3HMYSCKUEC U XUMUYCCKUE CBOICTBA N
70 Mapra (ruposu3) [TonnmaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO UCCIIEI0BAHMSI.
P WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BBIBOJIOB
2 "Henmemnst [Touck u u3BICUECHNE MHPOPMAITUH.
71 MapTa Oco0eHHOCTH CBOMCTB JKUPOB, COAECPIKAIIUX OCTATKH WuaTepnpeTarus nHGOpMAaII.
HeNpeAeIbHBIX KUPHBIX KUCIOT. JKUphI B ipupoe OcMBICIIEHUE U OLICHIUBAHUE COJCPIKaHUSI U (POPMBI TEKCTA.
Hcnonp3oBanue HHGOpPMAIIUU U3 TEKCTA
2 "Henmemnst [Touck u u3BIcUEeHNE HHPOPMAITUH.
Mp11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIIEe
Mapra . WuTepnperanns nHPOpMALIIH.
72 nerictue. [IoHATHE O CHHTETHYECKIX MOIOIINX CPEICTBAX
(CMC) OcMBICIIEHUE W OTIICHUBaHUE COACPKaHUS U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOpPMALIUU U3 TEKCTA
3 Henmens HayuHoe 00bsicHeHNE SIBIICHUIA.
I'eneTnueckas CBsI3b YIIIEBOJOPOIOB M KHCIOPOICOACPIKAIIINX N
73 Mapra [Tornmanmre 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICIOBAHUSI.
OpPTaHUYECKUX BEIIECTB
WnuTepnpeTanns JaHHBIX U TOTYYCHUS BEIBOJIOB
3 Henmens N .
74 Mapra PacuéTel 0 ypaBHEHHUAM XUMHYECKUX PEAKINN YMerno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIE MATEMaTHYECKHUE CY>KACHUS
3 Henens . Kpurnyeckoe paccMOTpEHHE JOKATBHBIX, MI00aIbHBIX MPOOIIEM.
75 Cucrtemarusanys 1 0000IIeHIE 3HAHUI [0 TEME

Mapra

Ilonumanue u OLCHKA pa3JIM4YHbIX B3TJIA10B U MHpOBO33p€HHﬁ.




4 menens

[Touck u u3BNeYeHNEe HHPOPMAITHH.

76 MapTa OO1mas xapakTepHuCTHKa YIJIEBOAOB U KJIaCCU(HKALIUS Wurepnperanus nHGopManuy.
YIJIEBOJOB (MOHO-, IU- M TIOJINCAXAPH/IbI) OcMbIciIeHEe U OLIEHUBaHKE COEPKaHus U POPMBI TEKCTa.
Hcnonb3oBaHue MHPOPMALIMH U3 TEKCTA
4 menens . HayuHoe 00bsicHeHNE SIBIICHUIA.
Monocaxapuabl: pU3HIECKHe CBOMCTBA M HAXOXKICHHE B N
77 MapTa - [Tornmanne 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICI0OBAHUSI.
pHp WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BBIBOJIOB
73 4 Henens [IpumMeHeHme TIIOKO3BI, €€ 3HAUCHNE B KU3HEIEATCIFHOCTH Kpurnueckoe paccMOTpeHHE JOKATBHBIX, TI00aTBHBIX MPOOIIEM.
Mapra OpranmsMa [ToHnmaHme M OIIEHKA Pa3IMYHBIX B3IVIAI0B M MUPOBO33PCHHUH.
79 1 Henenst Jucaxapunsl: caxaposa, MaibTO3a M J1akTo3a. Haxoxnenue B Kpurnueckoe paccMoTpeHUEe JOKAIBHBIX, [NI00AIBHEIX MPOOIEM.
anpenst MIPUPOJE ¥ IPUMEHEHHE TUCAXapUIOB [ToHnmaHme M OIIEHKA Pa3INYHBIX B3IVIAI0B M MUPOBO33PCHHUH.
1 Henenst [Mounck n u3BneueHre HHPOPMALHH.
80 anpest [Monmcaxapuabl: CTpOCHUE MAKPOMOJIEKYJI, GU3UIECKUE U Wurepnperanus nHGopMauy.
XMMHUYECKHE CBOICTBA, IPIMEHEHUE OcMbIciIeHUEe U OLIEHUBaHKE COEpKaHus U POPMBI TEKCTa.
Hcnonb3oBaHue MHYOPMALIMH U3 TEKCTa
1 Henenst [TonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (OpueHmayus Ha HayuHnoe oObsicHeHHE SIBICHUIA.
81 anpest npUMeHeHUe XUMUYEeCKUX 3HaHUl npU peuteHuu 3a0ay 6 ooiacmu [TonnmaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO UCCIIEI0BAHMSI.
OKpyHCcaiouelt cpeobt) Wurtepnperaiiust JaHHBIX AT IOJTy4EHHs BBIBOJIOB
2 Hemens Pemenne pacueTHBIX 3a7a4d Ha ONpeNeNIeHUe JOIH BEIX01a
82 YMes0 BbICKa3bIBaTh XOPOIIO 00OCHOBAHHBIC MATEMaTHUYECKUE CYXKICHUS
anpest MIPOJIyKTA PEaKLUHU OT TEOPETUYECKH BO3MOKHOT'O
2 "Henmenst [Touck u u3BIcUECHNE MHPOPMAITUH.
anpenst . WuTepnperanns nHPOpMALIIH.
83 p Cucrtemaru3amnus 1 0000IIeHIE 3HAHUH 10 pa3Aety prip bopman
OcMBICIIEHHE W OIICHUBaHUE CONepKaHUSI B (HOPMBI TEKCTA.
Hcnonb3oBaHue MHYOPMALIMH U3 TEKCTa
34 2 "Henmemnst KonTponsHas padora o teme "Kucnmopoacoaepxarye
anpens OopraHuYecKue coeanHeHus"
3 Henend IMounck n u3BneueHre HHPOPMAILHH.
85 arpens AMUHBL: KITacCUpUKAN, CTPOSHHE MOJIEKYJI, 00mmas hopmya, WuaTepnperarus nHGOpMAaIm.
H30MepHsi, HOMEHKJIATypa i (YU3NIECKHe CBOUCTBA OcMBICIIEHHE 1 OLICHUBAHKE COIEpPIKaHUsI U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINN U3 TEKCTa
3 Henend [Mounck n u3BneueHre HHPOPMALHH.
anpest . Wurepnperanus nHGopMauy.
86 P XUMHUUYECKUE CBOICTBA au(paTHICCKUX aMUHOB prpeTal bopman
OcMBICIIEHUE U OIIECHUBAHUE COepKaHUSI B (HOPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINN U3 TEKCTa
’7 3 Henens AHMIMH: CTPOCHUE aHWJIMHA, 0COOCHHOCTH XUMHYECKUX [Mounck n u3BneueHne HHPOPMAIHH.

anpest

CBOMCTB aHMJIMHA

HuTepnperanus nHGOpMALUH.




OcMBICIIEHHE U OIICHUBaHUE CONCpKaHUSI B (HOPMBI TEKCTA.
Hcnonp3oBanue HHGOPMAIIUU U3 TEKCTA

4 Henemnst [Touck u u3BIcUEeHNE MHPOPMAITUH.
anpenst WuTepnperanns nHGpOpMALIIH.
88 p Crioco05b1 osTydeHHs ¥ TPUMEHEHHE anr(aTHIecKux aMHHOB prip bopmar
OcMBICIIEHHE U OIIEHUBaHUE COJepKaHUSI B (HOPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINN U3 TEKCTa
4 Henemnst [Touck u u3BIcUEeHNE MHPOPMAITUH.
89 anpenst AMUHOKHCIIOTHI: HOMEHKJIATYPa U H30MEpHs, PU3MICCKUE WuTepnperanns nHGOpMALIIH.
cBoiicTBa. OT/AEIBHBIE IPEACTABUTENHN 0-aMHHOKHCIIOT OcMBICIIEHHE 1 OLICHIBAHNE COAEp KaHUsI U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINU U3 TEKCTa
4 Henmemnst [Touck u u3BICUECHNE MHPOPMAITUH.
90 anpenst XuMHYecKre CBOMCTBa aMHHOKHUCIIOT, IX OMOJIOTHYECKOe WuTepnperanns nHGpOpMALIIH.
3HaYeHHEe aMHHOKHCIOT. CHHTE3 ¥ THAPOIIN3 TTENTH/IOB OcMBICIIEHHE 1 OLICHIBAHKE COAEpIKaHUsI U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINN U3 TEKCTa
1 Hepenst Mast Kpurnyeckoe paccMOTpEHHE JOKATBHBIX, MI00aIbHBIX MPOOIIEM.
91 Benxu kak MpUpOTHBIE TTOIMMEPHL; CTPYKTYPHI OSIKOB .
[TornmaHme M OIIEHKA Pa3IUYHBIX B3IVIAI0B M MUPOBO33PCHHUH.
92 1 Henens Mas XuMHUECKUE CBOICTBA OCIKOB
1 Henens Mast [Touck u u3BIcUEeHNE MHPOPMAITUH.
A3oTcoaepiKaIne reTepOnuKINIECKIe COeTNHEHNS.
WuTepnperanns nHGpOpMALIIH.
93 HyxkiienHOBBIE KHCIOTHI: COCTaB, CTPOCHUE U OMOJIOTHYECKAS
b OcMBICIIEHUE U OLICHUBAHUE COJCPIKaHUSI U (POPMBI TEKCTA.
P Hcnonp3oBanue nHGOpPMAIIUU U3 TEKCTA
2 Henens Mas IIpaxTrdeckas padota Ne 4. Pemenne 3KCTIEpIMEHTATBHBIX Perrenne nccnenoBaTeNsCKUX 1 KOMMYHAKATHBHBIX 337129 TIOCPEICTBOM
94 3a/1a4 1o TeMe "A30TcoeprKaniye opraHudeckue coenuHeHus" XIMHUYECKOTO SKCIIEPUMEHTa; (HOPMUPOBAHHAE YMEHHS O€3011aCHOCTH
(cobnrodenue mexHuxu Oe30nacHocmu) KHU3HEICITCIBHOCTH
2 Henens Mas [IpaxTrdeckas pabora Ne 5. Pemenne skCIepIMEHTaIbHBIX Perenne nccnenoBaTeNsCKUX 1 KOMMYHAKATHBHBIX 337129 TIOCPEICTBOM
95 3a/1a4 o Teme "Pacno3HaBaHue OpraHUYECKUX COeTUHEHUH" XIMHUYECKOTO SKCIIEPUMEHTa; (HOPMUPOBAHHNE YMEHHS 0€3011aCHOCTH
(cobnodenue mexuuxu b6e3onacHocmu) KU3HEJCSATSIILHOCTH
9% 2 "Henmemns Mast KonTponsHas pabora o Teme "A30Tcoaepikaniue opraHunIecKue
coequHeHns"
3 Henens Mast [Mowuck u u3BNeYeHNE HHDOPMAIIHH.
97 OCHOBHBIC TOHATHS XHMUHU BBICOKOMOJICKYJISIPHBIX COCITUHCHUN Wutepnperanus nHGpOpMaUu.
¥ METOJIbI UX CUHTE3a — TIOJIMMEPU3ALUS U TOJTUKOHICHCAIUS OcMBICIIEHUE U OLICHUBAHUE COCPIKAHUSI U (POPMBI TEKCTA.
Vcnonp3oBanue HHGOPMAINHN U3 TEKCTa
3 Henens Mast [Tnactmacchl. YTunuszanus u nepepadboTka IiacTUKa
. Kpurnyeckoe paccMOTpEHHE JOKATBHBIX, MI00aIbHBIX MPOOIIEM.
98 (opuenmayus Ha NpUMeHeHue XUMUYECKUX 3HAHUL NPU peueHuu

3a0ay 6 obracmu oKpyscaioueii cpeobvt)

Ilonumanue u OIICHKA PAa3JINMYHbIX B3ITIAA0B U MHpOBO33peHHﬁ.




3 Hexens Mast

DnacToMepsl: HaTypaJIbHBII CHHTETHYECKHE Kaydyku. Pe3una

IMTonck n u3BneueHne HHPOPMAIHN.
Wurepnperanus nHGopManuy.

99 (opuenmayus Ha NpUMeHeHUue XUMUYECKUX 3HAHUL NPU peueHuu
. OcMBICIIEHUE U OLICHUBAHUE COJCPIKAHUSI U (POPMBI TEKCTA.
3a0au 6 obracmu okpyscarouelt cpeost)
Hcnonp3oBanue nHGOPMALIUU U3 TEKCTA
4 nenenst Mast BoutokHa: HaTypasibHble, HCKYCCTBEHHbIC, CHHTETHYECKHE.
100 [MonMMeps! CrieUaIbHOrO HA3HAUCHHUS (OpUeHMAayus Ha Kpurnueckoe paccMOTpeHHE JOKAIbHBIX, [I00ATBHBIX MPOOIIEM.
npUMeHeHUe XUMUYEeCKUX 3HaHUl npU peuleHuu 3a0ay 6 ooiacmu [MoHumaH¥e U OIICHKA Pa3IMYHBIX B3MIIAI0B U MUPOBO33PCHUM.
OKpYyJcaroujetl cpeowl)
4 nenenst Mast [pakrrueckas padora Ne 6. Penienne sKCriepuMeHTaIbHBIX Pelienne ucciie1oBaTebcKUX 1 KOMMYHHKATHBHBIX 33124 TOCPEICTBOM
101 3a/1a4 1o Teme "Pacno3HaBaHue miacTMacc U BOJIOKOH" XIMHUYECKOTO SKCIIEPUMEHTa; (HOPMUPOBAHHAE YMEHHS O€3011aCHOCTH
(cobniodenue mexuuxu b6ezonacHocmu) KU3HEJCSATSIILHOCTH
4 nenenst Mast Pelienne ucciie1oBaTebcKUX 1 KOMMYHHKATHBHBIX 33124 TOCPEICTBOM
O6o006m1ieHre 1 CUCTeMaTH3AIMs N3YYEHHOTO MaTepraa o TeMe
102 XIMHUYECKOTO SKCIIEPUMEHTa; (HOPMUPOBAHAE YMEHHS 0€3011aCHOCTH

"BBICOKOMOJIEKYIISIpHBIE COSTUHEHHS"

AKHU3HCOCATCIIBHOCTH




