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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMUK Ha YpOBHE CpeaHero oOiero odpa3oBaHUs
pa3zpaborana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 06-
pa3zoBanuu B Poccuiickoii @deneparuny, TpeOOBaHUHN K pe3yjbTaTaM OCBOEHUs (e-
JepajibHOM 00pa3oBaTeIbLHON MporpamMMbl cpeaHero oodmiero obpazoBanus (DPOIT
COO), mpencrabieHHbix B DenepalibHOM TOCYIapCTBEHHOM 00pa30BaTEIHLHOM
cragaapre COO, ¢ yu€rom Konuenmuu npernomaBanusi yaeOHOTo npenmera «Xu-
MUSD» B 00pa3oBaTeNbHBIX opranm3aiusax Poccuiickoit Denepanmu, peanrn3yrommnx
OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXKEHUN «CTpaTeruu
pa3BuTus BocrnutaHusi B Poccuiickoit denepanun Ha nepuoa 10 2025 roga» (Pac-
nopspkenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YriyOJIEHHOTO M3YyYCHHUS 3aHUMAET BaXXHOE MECTO B CH-
CTEME €CTEeCTBEHHOHAay4YHOro oOpa3zoBanus yuamuxcs 10 kmaccoB. W3yuenue
nperMeTa, pealiu3yeMoe B yCIOBUSIX IU(PepeHmpoBaHHOTO0, TPOYUIBHOIO 00y-
YEHUS, MPU3BAHO 00ECIICUNTh 00IIe00Pa30BaTEIIBHYIO U OOIIEKYIbTYPHYIO ITOT0-
TOBKY BBIITYCKHHKOB IITKOJBI, HECOOXOIUMYIO IIJISl aJlalTalldd UX K OBICTPO MEHS-
IOIIMMCS YCIIOBUSIM JKM3HU B COIIUYME, a TAKXKe JJIsl IPOJOJKEHUST 00yUeHHUsI B Op-
raHu3aIusgax npodeccroHaaIbHOr0 00pa3oBaHUs, B KOTOPBIX XUMUS SBISETCS OJ-
HOU U3 MPUOPUTETHBIX TUCIUIUINH.

B nmporpamme 1o XxvuMuM Ha3HAYEHUE MpeAMeTa «XUMUS MOTydaeT moapoo-
HYI0O HMHTEPIPETAINI0 B COOTBETCTBUU C OCHOBOIOJIATAIONIUMU MOJOKEHUSIMU
dI'OC COO o B3aUMOOOYCIIOBICHHOCTH 11€JIeH, COJIepIKaHUsl, Pe3yabTaToB 00Yy-
YeHus: U TpeOOBaHMI K YpPOBHIO MOATOTOBKHM BBIMYCKHUKOB. CBHUAETENHCTBOM
TOMY SIBJISIFOTCSI CJICTYIOIIME BBITIOHSIEMbBIC TPOTPAMMOi 0 XUMUU (YHKIIUH:

e HH(OPMALMOHHO-METOANYECKAS, pean3alusl KOTOpol 0OecreurnBaer mno-

Jy4yeHue MPEeACTaBICHUS O LENAX, COAepKAaHUU, 00IIeH cTpaTeruu ooyde-
HUS, BOCIIUTAHUS U PAa3BUTHUS, O0YUYAIOIIUXCS CPECTBAMH MIPEAMETA, U3Y-
4aeMOro B paMKax KOHKPETHOTO TPODHIIS;

e OpraHU3alMOHHO-IUIAHUPYIOLIAsi, KOTOpas MpedyCMaTpUBAET OIpeelie-
HUE: MPUHLUIIOB CTPYKTYPUPOBAHUS M TOCIEIOBATEIBbHOCTH H3YUCHHUS
y4eOHOro MaTepuania, KOJIMYECTBEHHBIX M KaYECTBEHHBIX €r0 XapaKTepu-
CTHUK; MOAXO0A0B K ()OPMHUPOBAHUIO COJEPKATEILHON OCHOBBI KOHTPOJIS U
OLICHKH 00pa30BaTEIbHBIX JOCTUKEHUN, O0y4aroUUXCs B paMKax HUTOrO-
BOM arTecTanuu B (OpMe €AMHOTO TOCYJapCTBEHHOTO SK3aMeHa MO XH-
MUH.

[Iporpamma asis yriyOnEHHOTO N3YUYEHUS XUMUH:

e YCTaHaBJIMBAET WHBAPUAHTHOE IMPEAMETHOE COAEp’KaHUE, 0053aTeIbHOE
JUIS. U3yYEHUS B paMKax OTACNbHBIX Mpoduiiei, mpeaycmaTpuBaeT pac-



npesejaeHue U CTPYKTYPUPOBAHHME €ro Mo Kjaccam, OCHOBHBIM COJlepkKa-
TEIbHBIM JIMHUSM/pa3jiesiaM Kypca;

e J1aéT NMpHUMEpPHOE pachpeericHue y4yeOHOro BpPEeMEHH, PEKOMEHIYyEeMOTo
JUTSI I3yYCHUS OT/ACIIBHBIX TEM;

e IMpeAJIaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh U3YUEHUS] yU€OHOr0 Marte-
puana ¢ y4€ToMm JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXK-
MPEIMETHBIX CBS3EH;

e JAET METOAMWYECKYIO MHTEPHPETALMIO LIEJIEd U 3a]1a4 U3y4YEeHHs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpelnHero o0uero oOpa3oBaHus, COAEPKATEIHLHON XapaKTEPUCTUKU Iijia-
HUPYEMBIX pe3yJbTAaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM Mporpam-
MBI CpEJHEro oémero oOpa3oBaHUs (JMYHOCTHBIX, METANpPEAMETHBIX,
OpEeIMETHBIX), a Takke C Y4€TOM OCHOBHBIX BHJOB y4eOHO-
NO3HABATEIbHBIX JEUCTBUI O0YyYalOLIErocs MO OCBOEHUIO COAEpPKAHMS
npeMera.

[To BceM Ha3BaHHBIM TO3UIMSAM B TMPOrpaMMe MO XUMHHU MPETyCMOTpPEHa
MIPEEMCTBEHHOCTh ¢ O0YYEHHEM XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpas3oBa-
HUs. 3a MpejenaMy yCTaHOBJIIEHHOM MPOrpaMMOM MO XUMHH 00s3aTeNnbHOM (MHBA-
PUAHTHOM) COCTaBJISIIONIEH COJEpKaHus y4eOHOro mpenmera «XuMus» OCTaércs
BO3MOKHOCTh BbIOOpa €ro BapHAaTUBHOM COCTaBIIAIOIIEH, KOTOpas JIOJIKHA OImpe-
JENATHCS B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO Mpoduist o0ydeHusl.

B coorBercTBuM ¢ kKoHUenTyanbHbIMU nosoxkeHussMu OI'OC COO o Ha3Ha-
YEHUU MPEIMETOB 0A30BOr0 U YriIyOJIEHHOTO YpOBHEH B cucteme auddepeHunpo-
BAaHHOTO OOYy4Y€HHUs Ha YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUs XUMUS Ha yPOBHE
yrIyOJIEHHOTO M3YYeHMs HANpaBieH Ha pPean3alldio MPEeMCTBEHHOCTH C IOCIe-
TYIOIUM 3TArlOM MOTYYSHHS] XUMUYECKOTO 00pa30oBaHMsl B paMKax U3Y4YCHHUS CIIe-
ITUATBHBIX €CTECTBEHHOHAYYHBIX U XMMHUYCCKUX JHUCIMILIMH B By3aX W OpraHu3a-
USIX CPEHEro npodeccuoHalIbHOro o0pa3oBanus. B 3Toil cBsI3u u3yueHue npea-
MeTa «XUMUS OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha PacIIUpPEHUE U yriyOIeHue
TEOPETHUUECKON M MPAKTUYECKOW MOATOTOBKHM OOYYArOIIMXCS, BHIOPABIINX OIpe-
NenEHHbIN npodwib 00y4YeHUs, B TOM YUCIIE C EPCIEKTUBON MOCIEIYIOIIETro Mo-
Jy4eHUs] XUMUYECKOro 00pa3oBaHUs B OpraHU3alugax MpodeccuoHaIbHOr0 o0pa-
3oBanms. Hapsany ¢ atum, B cBete TpeboBanuit ®I'OC COO k mmaHupyeMbIM pe-
3yJabTaTaM OCBOEHUsI (eaepalibHON 00pa3oBaTEIbHON MPOTrpaMMbl CPEIHETO 00-
mero oOpa3oBaHUs U3y4yeHUE MpeaMeTa «XHUMHs OPUEHTUPOBAHO TAKKE HA pe-
IIEHHE 3a/1a4 BOCIUTAHUS U COIMAIBHOT'O Pa3BUTUs 00yUaromuxcs, Ha GopMHUpO-
BaHUE Y HUX OONICHMHTEINICKTYaAIbHBIX YMEHUHN, YMEHUHN palliOHATN3alNA Y4eOHO-
ro Tpyzaa u 0000UIEHHBIX CIIOCOOOB AEATEIHHOCTH, UMEIOIINX MEXKIUCIUILTNHAD-
HBIIA, HAIPEAMETHBIN XapaKTep.



CocraBnstoliuMu npeamMeTa «XUMUs» Ha YpOBHE YriyOJIE€HHOrO H3y4eHHs
ABIIAIOTCA YIiyOnéHHbIe Kypehl — «Opranuueckas xumusi» U «O01as 1 HeopraHu-
yeckast XuMmusi». [Ipu onpeneneHnu noaxonoB K 0T00py M CTPYKTYpHOM opraHuza-
LMY COAEPKAaHUA ITUX KypCOB B MPOrpaMMe MO XMMHH 3a OCHOBY MPUHSTHI OJI0-
xeHuss ®I'OC COO o paznuuusx 6a30BOro W yriayOJ€HHOro ypoBHEH M3y4yeHUs
npeaMera.

OcHoBy cojepkanusi KypcoB «Opranudeckas xuMus» u «O011ast u Heopra-
HUYECKas XUMUSD» COCTABISET COBOKYITHOCTh IIPEIMETHBIX 3HAHUM U YMEHHUMU, OT-
HOCSIIMXCA K 0a30BOMY YPOBHIO U3YUE€HHS MpEAMETa. DTa CUCTEMA 3HAHUM MOTY-
4aeT ONpeEIEHHOE TEOPETHYECKOE JAOIOIIHEHHE, MTO3BOISIONIEE OCO3HAHHO OCBO-
UTh CYIIECTBEHHO Ooybliuii 00bEM (akToiormueckoro Mmarepuana. Tak, Ha
yriIyOJIEHHOM YPOBHE M3Yy4YEHHS MpeaMera odecreueHa BO3MOKHOCTh 3HAUUTEb-
HOr'O yBEJIMYEHUsA 00bEMA 3HAHUK O XMMHYECKHX AJIEMEHTaX U CBOWCTBAX HUX CO-
€IMHEHUI Ha OCHOBE PAaCIIMPEHUs U YriIyOneHusl NpeICTaBIEHUN O CTPOCHUHU Be-
IIeCTBa, XMMHYECKOW CBS3M M 3aKOHOMEPHOCTAX IIPOTEKAHUS PEaKLHM, paccMar-
PUBAaEMBIX C TOYKH 3PEHUS XMMUYECKONW KMHETHKU U TEPMOAMHAMUKH. M3yueHnue
MEPUOJNYECKOro 3akoHa U lleproandeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB Oa-
3UpYyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEACTABICHUSIX O CTPOECHUU
aToMa. XUMUYecKasi CBA3b OOBSACHSAETCS ¢ TOUKHU 3PEHUS] YHEPreTUUECKUX U3MEHE-
HU npy €€ 00pa30BaHUU U PA3PYLICHUH, & TAKKE C TOUKH 3PEHUSI MEXaHU3MOB €€
oOpazoBanus. V3yueHue THUMOB peaklMil TOMONHIETCS (OPMUPOBAHHUEM IIpEI-
CTaBJIEHUI 00 IEKTPOXMUMHUYECKUX IMPOLIECCAX U DJIEKTPOJIM3E PACIUIaBOB U pac-
TBOPOB BeIECTB. B Kypce opraHn4eckoil XMUMHUH TIPU PACCMOTPEHUH PEAKIIUOHHON
CIIOCOOHOCTH COEIMHEHMH yAenseTcss 0co00e BHUMAHHUE BOIIPOcaM 00 3JIEKTPOH-
HBIX 3(pdekTax, 0 B3aUMHOM BIIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peak-
LU,

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJAEPKAHHME KYypCOB XUMHUHU YriayOs€H-
HOT'0 YPOBHSI U3Y4EHHUS JUJISl KJIACCOB onpeAenEéHHOro npoduis (raaBHbIM 00pa3oM
Ha UX CTPYKTYPY U XapakTep JOMOJHEHUHM K 001Iel cucTeMe MPeAMETHBIX 3HaHU )
OKa3bIBAIOT BJIMSHUE CMEXKHbIE MpeAMEThl. Tak, HanmpuMep, B COAEPKaHUU MPE.-
MeTa I KJIacCOB XHMMHKO-(PU3MyecKoro mnpoduiis OoJibllioe 3HaueHHe OyayT
UMETh 3JIEMEHTHI Y4eOHOro MaTepuaia no odmen xumun. [lpu usyuenun npenme-
Ta B JAaHHOM CJIy4ae akIeHT Oy/AeT clielaH Ha OOIIHOCTh METO/I0B MTO3HaHuUs, 00LI-
HOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3HUKE: aTOMHO-MOJIEKYJISpHas Teopus
(MoseKkynsipHas Teopusi B PU3UKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPT MU, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B TO e BpemMs B coIepKaHUM @peaMeTa g KJIAaCcCOB XUMHUKO-
Oounonornyeckoro npoduiist OONbIIMKA YAENbHBIA BeC OyleT MMETh OpraHuyecKas
xuMHs. B 3TOM ciyuae npenocTaBisieTcs BO3MOXKHOCTB JUIsl 0osiee 00CTOSATENbHO-



ro0 pacCMOTPEHUS] XUMHUYECKOW OpraHU3alMM KIETKH KaKk OMOJIOrMYEcKOH CHCTe-
MBI, B COCTaB KOTOPOU BXOIAT, K PUMEPY, TAKUE CTPYKTYPHBbIE KOMIIOHEHTHI, KaK
JUNUJBL, OENKH, YIIIeBObl, HYKJIEMHOBbIE KUCIOTHI U Apyrue. [Ipu aToM 3HaHUS O
COCTaBE U CBOWCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPIaHMYECKUX BEIIECTB
CIIy)KaT OCHOBOH IJii M3Y4YEHHUS CYUIHOCTH MPOIECCOB (POTOCHMHTE3A, AbIXaHUS,
NUIIEBapEHMUS.

B niane popmupoBaHus OCHOB HAYYHOI'O MHUPOBO33PEHHUS, OCBOEHUS OOIIe-
HAy4YHBIX METO/IOB MIO3HAHUS U ONbITA NPAKTUYECKOr0 MPUMEHEHNS HAyYHbIX 3Ha-
HUN U3y4eHHE NpeaMera «XUMUs» Ha yriayOnEéHHOM ypOBHE OCHOBAHO Ha MEXK-
OPEIMETHBIX CBS35X C y4EOHBIMU IpPEIMETaMM, BXOJALIMMH B COCTaB IPEIMET-
HbIX oOnacteil «EcTrecTBeHHO-HayuHble IpeaMeETh», «MaremaTuka U nHpopMaTu-
Ka» U «PyCCKUH A3BIK U JIUTEPATYPAY.

[Ipu u3ydyeHun yyeOHOro npeaMera «Xumus» Ha yriyOJE€HHOM YpOBHE Tak-
e, KaKk Ha yYpOBHE OCHOBHOI'O W CpeIHero olmiero odpasoBaHusi (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHON 3HAUMMOCTU SIBJSIETCSl (DOPMHPOBAHUE OCHOB
HayKM XUMHUHU Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKOH nes-
TEIbHOCTH YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. Pemenue
ATOM 3a7aud HA YIUIYOJIEHHOM YPOBHE MU3YUYEHHS IpeAMETa MPEIoyiaraeT peayu-
3alMI0 TaKUX LEJIEH, KaK:

e (opMHpOBaHUE MPEACTABICHUN: O MaTepPUAILHOM €IMHCTBE MHpA, 3aKO-

HOMEPHOCTSIX U NTO3HABAEMOCTHU SIBJICHUN MPHUPOABI, O MECTE XUMHUHU B CH-
CTEME €CTECTBEHHBIX HayK U €€ BeAylleil poiu B 00eCIeYeHUU yCTOMYH-
BOT'O Pa3BUTHS YEJIOBEUECTBA: B PELICHUH MPOOJIEM IKOJIOTUYECKOM, IHEP-
TeTUYECKOM U MUILEBOM 0€30MacHOCTH, B Pa3BUTUH MEAUIIMHBI, CO3JaHUU
HOBBIX MaTEpHajiOB, HOBBIX UCTOUYHUKOB YHEPIHH, B OOECIICUEHUH PaIHO-
HAJILHOT'O MPUPOJONOIb30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 00-
el KyJbTypbl Y€JIOBEKa, a TAKkKe JKOJOTMYECKH OOOCHOBAHHOTO OTHO-
LIEHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM CPELE;

e OCBOEHHME CHCTEMBI 3HAHMIA, JIE)KAIUX B OCHOBE XUMHUYECKOU COCTABIISIIO-
HIel ecTeCTBEHHO-HAyYHOUW KapTUHBI MUpa: (QyHAaAMEHTAIbHBIX MOHITHUH,
3aKOHOB U TEOpUN XMMHH, COBPEMEHHBIX IIPEICTABICHUA O CTPOCHUU Be-
1IeCTBA HA PAa3HbIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaJIMO-
JEKYJISIPHOM, O TEPMOJAMHAMHYECKUX U KUHETUYECKHUX 3aKOHOMEPHOCTAX
NPOTEKAHUSI XUMUYECKUX PEAKIUi, O XUMUYECKOM PABHOBECUH, PACTBO-
pax M JHUCTIEPCHBIX CUCTEMax, 00 OOIIMX HAYYHBIX MPHUHIIMIIAX XUMHYE-
CKOT'O IIPOU3BOJICTBA;

e (opMupoBaHHE Y 00YyYaIOMIUXCSI OCO3HAHHOTO MOHMMAHUSI BOCTpEeOOBaH-
HOCTH CUCTEMHBIX XMMUYECKUX 3HAHUU JJIs1 OOBSICHEHUS KIIIOUEBBIX UAEH
U NpoOJeM COBPEMEHHOM XUMHH, A OOBSICHEHUS M MPOTHO3UPOBAHUSA



ABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO pellie-
HUS TIPOOJIeM, CBSI3aHHBIX C XMMHUEH, MPOTHO3UPOBAHUS, aHAIM3a U OICH-
KA C TO3UIANA DKOJIOTMYECKON O€30IMacHOCTH MOCIENCTBUIl OBITOBOU H
MPOU3BOJCTBEHHON AEATEIBHOCTH YEJIIOBEKA, CBA3AHHOW C XUMHYECKHM
MIPOU3BOJICTBOM, UCTIOJIb30BAHUEM U NIEPEPAOOTKOM BEIIECTB;

yIiyOJICHUE TIPEJCTaBICHUM O HAy4YHBIX METOJaXx IO3HaHUs, HEOOXOaU-
MBIX JJIi TIPHOOpPETEeHHUs YMEHHH OpPHUEHTHPOBATHCS B MHUPE BEIIECTB U
OOBSICHEHUSI XUMHYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOE, B MpaK-
TUYECKOU JESATECIIHPHOCTH U MIOBCEAHEBHOMN KU3HH.

B mane peanuzanuu mepBOOYEPEAHBIX BOCHUTATENBHBIX M PAa3BUBAIOIIMX
(GYHKIIUNA 1IEJIOCTHOM CHCTEMBI CpeIHEro oOIIero oOpa3oBaHUs MPU WU3YYECHUU
npeaMera «XuMHUsS» Ha YriiyOlnEHHOM YPOBHE OCOOYIO aKTyallbHOCTh IpPHOOpE-
TaOT TaKUE LIETU U 33a]1a4M, KaK:

BOCIIUTaHUE YOEKIEHHOCTU B MO3HABAEMOCTH SIBICHUM MPUPOJIBI, YBaXKe-
HUS K TIPOIECCY TBOPUYECTBA B 00IACTH TEOPETUUECKUX U MPUKIAJTHBIX UC-
CJIeIOBaHUN B XUMUH, (HOPMUPOBAHNE MUPOBO33PEHUSI, COOTBETCTBYIOIIIE-
0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHMIO W TIO3HAHMIO, CIIOCOOHOCTEW K camo-
KOHTPOJIIO ¥ CAMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEYECKUX
IIGHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYaIbHBIX U TBOPYECKUX
CIocoOHOCTEN 00ydaronuxcs, GOpMUPOBAHUE Y HUX CO3HATEIBHOTO OT-
HOILIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHHIO KaK yCJO-
BUIO YCIIENTHOM TpodeccroHaabHON U OO0IECTBEHHON JEsSTENbHOCTH, OT-
BETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3]10PO-
BOM 00pa3e *KU3HU;

dbopMHUpOBaHME YMEHUH M HaBBIKOB Pa3yMHOI'O MPUPOJONOIL30BAHMUS,
Pa3BUTHE DKOJIOTHUECKON KYJIBTYPHhI, MPUOOPETEHUE OTBITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOrMYECKOMN AEATEIIbHOCTH.

OO0mu1ee 4Kciio 4acoB, MPEAYCMOTPEHHBIX ISl U3YUEHUS XUMUM Ha YIITyOJI€HHOM
ypOBHE CpenHero odiiero oopaszoBanusi, coctaBiser 204 yvacoB: B 10 kimacce —
102 yaca (3 yaca B HezIeIIO).



COJEP XAHME OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCKOl XUMHH.

[Ipeamer u 3HaYeHUE OPraHUYECKOW XMMHH, MPEACTABICHUE O MHOT000Opa-
3UM OPraHUYECKUX COCIUHEHUM.

DJIEKTPOHHOE CTPOCHUE aToOMa YIJIEpOJia: OCHOBHOE M BO30YKIIEHHOE COCTO-
ssHUs. BaJieHTHBIE BOBMOXKHOCTH aTOMa yriiepoja. XUMHUYEeCKasl CBSI3b B OpraHuye-
CKUX coeMHeHUsX. Tumbl rudpuan3aluy aTOMHBIX opOuTanel yriepona. Mexa-
HU3MBI 00pa30BaHUs KOBAJICHTHOH CBsI3M (OOMEHHBIH M JOHOPHO-aKIICIITOPHBIN).
Tunsl mepeKkpbrIBaHUSI aTOMHBIX OpOuTanel, o- u n-cBsizu. OauHapHas, TBOWHAS U
TpoitHasi cBsizb. CIIOCOOBI pa3pbiBa CBsI3ei B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[TonsaTue o cBOOOTHOM paauKaie, Hykieoduie u deKTpodue.

Teopust ctpoeHus opranndeckux coenrHeHud A.M. byTtiepoBa u coBpeMeH-
HbI€ MPEJCTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHHUE TEOPUU CTPOCHHS OpraHu-
YECKUX coeAuHeHU. MonekynsipHble U CTPYKTYpHBbIE (opmyiibl. CTPyKTypHbBIE
(dopMyIbl pa3aUYHBIX BUAOB: pa3BEPHYTas, COKpalléHHas, ckeineTHas. M3omepus.
Bunbr m3oMmepuu: CTpyKTypHasi, TPOCTpaHCTBEHHAsA. DJIEKTPOHHbIE d(PPEKTh B
MOJIEKYJIaX OPTAaHUYECKUX COSAMHEHUH (MHIYKTHUBHBIN U ME30MEPHBIN 3 (HEKTHI).

[IpencraBnenne o kiaccupukanuu OpraHudeckux BemecTB. [loHsTue o
bynkuuonanbHou rpymnmne. ['omonorus. ['omonoruyeckue psaasl. CucremMaruyeckast
HOMeHKIIatypa oprannueckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTJIENIbHBIX MPEACTABUTEIIECH.

OcobeHHocTH U KiaccU(UKaAIMS OpraHUYecKUX peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX NPEBpAIICHUI: O3HA-
KOMJICHHE C o0Opa3llaMyd OpPraHMYEeCKHX BEIIECTB W MaTepuajllaMd Ha UX OCHOBE,
OTBITHI TIO MPEBPAIICHUI0 OPraHUYECKUX BEIECTB MPU HArpeBaHUU (IUIaBJICHUE,
oOyrivMBaHWEe M TOPEHHUE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJ OpraHUYeCKUX
BELIECTB.

Yriaesoaopoasl.

Aunkanel. ['omonorudyeckuil psj aakaHoB, oOuas GopMyrina, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alIKaHOB, Sp°-
ruOpuau3aiys aTOMHBIX opOuTaned yriepoja, o-cBsizb. du3nyeckue CBONCTBA
AJIKaHOB.

XUMHYECKHE CBOWCTBA QJIKAHOB: PEAKIMU 3aMEIICHUS, U30MEpPU3ALNH, Je-
TUAPUPOBAHUS, IUKIM3ALNM, MUPOJIU3a, KpEeKUHra, ropeHus. IlpeacraBienue o
MEXaHU3ME PEaKIUil paINKaJIbHOIO 3aMEILICHMUS.



Haxoxnenue B npupope. CriocoObl MOIydeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢opmyrna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOEHUSI U XUMHYECKHX CBOMCTB MajbIX (IIMKJIOIMPOIAH, HUKIOOYTaH) U OOBIY-
HbIX (LIMKJIOMEHTaH, UKJIOTeKCaH) IUKIoaakaHOB. CrocoObl MONyYEeHUs U MHpH-
MEHEHHE [TUKJIOAIKAHOB.

Ankenbl. ['omonoruueckuil psj ankeHoB, oOmas (Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN —alKEHOB, Sp°-
ruOpUIU3aIMs aTOMHBIX OpOUTaNel yriaeposa, - u m-cBs3u. CTPyKTypHas U reo-
MeTpuyeckas (LUC-TpaHc-) n3omepusi. duznueckne CBOKWCTBA AJIKEHOB. XHUMHUYE-
CKHE CBOMCTBA: PEAKLUU MPUCOCAUHEHUS, 3aAMELICHUS B O-ITOJIOKEHUE TIPU JIBOM-
HOU CBSI3U, MoJuMepu3aluu U okucienus. [Ipasuio MapkoBHukoBa. KauecTBeH-
HBIC PEAKINK Ha IBOWHYIO CBsA3b. CIIOCOOBI IOMyYEeHHS M IPUMEHEHHE aJTKEHOB.

Ankaauensl. Knaccudukaius ajikagueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynupogantule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBONCTB
CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusamus conpsixkEH-
HBIX AUeHOB. CIIOCOOBI MONMYYEHUs U TPUMEHEHUE ATKAUCHOB.

Ankunbl. ['oMonoruueckuii psiji ankuHOB, o01as ¢Gopmylia, HOMEHKJIATypa 1
U30MeEpHsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3aims aTOMHBIX opOuTaneil yriepoaa. du3nyeckue CBOMCTBA aJKUHOB.
XUMHYECKHE CBOMCTBA: PEAKUHUHM NPUCOCAUHEHUS, TUMEPU3ALUA U TpUMEpHU3a-
LUK, OKHCIIEHUA. KUCIOTHBIE CBOMCTBA AIKWHOB, UMEIOIINUX KOHIIEBYIO TPOMHYIO
cBsa3b. KauecTBeHHbIE peaKIMM Ha TPOMHYIO CBsI3b. CIIOCOOBI MONYYEHHS U TMPU-
MEHEHHE AIIKUHOB.

Apomarrueckue yrieBoaoposl (apeHsl). ['oMonorudeckuii psiji apeHoB, 00-
mas Gopmyiia, HOMEHKIATypa M U30MEpHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl OeH30a. PU3nyecKre CBOMCTBA apeHOB. XUMUYECKUE CBOM-
cTBa OEH30J1a M €r0 TOMOJIOT'OB: PEAKIMK 3aMelleHHs] B O€H30IbHOM KOJIbIE U yT-
JIEBOJIOPOJIHOM pajiKaje, peakiiui MPUCOCTUHEHHUS, OKHCICHHEe TOMOJIOTOB OCH-
3oma. [IpencraBnenue 00 OpPUEHTUPYIOMEM JEHCTBUM 3aMECTUTENICH B OCH30JIb-
HOM KOJIbIIE Ha MPUMEpPE AJKUIBHBIX PAJAUKATIOB, KapOOKCWIHHOM, THAPOKCHIIb-
HOM, aMMHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. OCOOEHHOCTH XUMHYECKUX
cBoicTB ctupoina. [lomumepuzanus cruposna. CriocoObl MOTYYEHUsT U IPUMEHEHNE
apOMaTUYECKHUX YTIIIE€BOJIOPOAOB.

[Ipupoansiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yronp U nmpoaykTsl ero nepepadorku. CrnocoObl nepepaboTku HedTu:
NeperoHKa, KPEKWHT (TEPMHUYECKHH, KATATUTUYECKU), PUGOPMHUHT, MTHPOIIH3.
[TponykThl mepepaboTKu HEPTH, MX IPUMEHEHNE B POMBIITUICHHOCTH U B OBITY.

['eHeTnueckas CBSI3b MEXKY PA3TUYHBIMU KJIACCAMU YIJIEBOJOPOIOB.



DIJIEKTPOHHOE CTPOCHUE TajOrE€HIIPOU3BOHBIX YTIIEBOAOPOI0OB. Peakiuu 3a-
MEUICHUs TaJOreHa Ha TUAPOKCOTPYIINY, HUTPOrPYIILY, LUAHOTPYIIILY, aMHHO-
rpynmy. [lelicTBUe Ha TAJIOTEHIIPOU3BOIHBIE BOAHOTO U CIUPTOBOIO pacTBOpa Iié-
Jouu. B3anMonencTBue AUrajioreHajJkaHoB ¢ MarHhueM U HUMHKOM. [loHsTue o me-
TAJJIOOPTaHUYECKUX COCNMHEHUSX. VCrmonp30BaHuE TajloreHnpOU3BOAHBIX YIJie-
BOJOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METO/bl M3YyUYEHHUSI BEIIECTB M WX MPEBPALLCHUI: U3Y-
yeHue (PU3NIECKUX CBOMCTB YIIIEBOIOPOIOB (PACTBOPUMOCTH), KAUECTBEHHBIX PE-
aKIUil yrIeBOJOPOJIOB Pa3IMYHbBIX KJIAcCOB (0OecIBeUMBaHUE OPOMHOMN WIIM MOJI-
HOM BOJIbI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJAECHCTBHE AllETHIIEHA C aMMH-
a4HBIM pacTBOpOM okcuja cepedpa(l)), kauecTBeHHOE OOHapy)KeHue yriaepoaa u
BOJOPO/a B OPraHMYECKUX BEIIECTBAX, MOJNYYECHHE OTUJICHA W H3YUYEHUE €ro
CBOMCTB, O3HakomiieHHEe C Kosuiekuusimu «Hedptb» u «Yromws», ¢ obpasumamu
IJIACTMACC, KAy4YyKOB U PE3WHBI, MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJIOPOAOB U Ta-
JIOT€HIIPOU3BOAHBIX YTJIEBOIOPOIOB.

Kucaopoaconep:kanue oprannyeckue coelMHeHH.

[IpenensHbie oqHOaTOMHBIE cIUPThL. CTpoeHre MOJIEKY (Ha mpuMepe MeTa-
HOJIa W ATaHoMa). ['omonornueckuit psa, oomas GopmMyna, u3oMepusi, HOMEHKJIIA-
Typa U Kiaccudukanus. Pu3nueckrue CBOMCTBA MPENEIbHBIX OJTHOATOMHBIX CITUP-
TOB. BOoIOpoaHBIE CBSI3M MEXAY MOJIEKYJIaMU CIHUPTOB. XMMHUYECKHE CBOWCTBA:
peaKUUM 3aMEIIECHUs, ACruApaTalui, OKUCICHUS, B3aUMOICUCTBHE C OpraHuye-
CKMMH Y HEOPraHWYECKMMHU KucioTamu. KauecTBeHHas peakius Ha OJHOATOMHBIE
cupThl. JleficTBUE 3TaHOIa M METaHOJa Ha OpraHu3M ueioBeka. CrocoObl moiy-
YEHUS U MPUMEHEHNE OJHOATOMHBIX CIIUPTOB.

[Tpocteie a¢upsi, HOMEeHKIaTypa U m3oMmepus. OCOOEHHOCTH (DU3UIECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaroMHsbl€ CIUPTHI — 3TWICHIJIUKOIb U riauuepuH. duznueckue U xu-
MHUYECKHE CBOMCTBA: PEAKIMU 3AMELICHUS, B3aUMOJCUCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMU KUCIIOTaMH, KAUECTBEHHAs PEAKIUS HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne 0 MexaHu3Me peakiui HyKJIeoQWIbHOro 3amMmelieHus. JleicTBue
Ha opraHu3M deynoBeka. CrocoObl TOJNyYeHUS U TPUMEHEHHE MHOT0aTOMHBIX
CIIUPTOB.

®enon. CTpoeHHE MOJEKYJIbI, B3aUMHOE BJIUSHHE THIPOKCOTPYIIBI U OCH-
301bHOTO snpa. dDusmueckue cpoiicTBa QeHona. OCOOEHHOCTH XUMUYECKHUX
cBoiicTB (enona. KauectBennnie peakiuu Ha geHon. Tokcuunocts enona. Cro-
coObI mony4deHus u npuMenenue penona. Genondopmanbaeruanas cModa.

KapOoHunbHbIE COEIMHEHUS — AJIbICTU]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue psjbl aabJeru0B U KETOHOB, OO0IIas
dbopMyna, u3omepusi 1 HOMeHkKiIarypa. Ouznyeckue CBOMCTBA allbJIETUI0B U KETO-



HOB. XMMHYECKHE CBOMCTBA AJIBIETUJIOB M KETOHOB: PEAKIUU NPHUCOCIUHEHUS.
Oxkucnenre ajabAerujioB, KaueCTBEHHbIE PeaklMi Ha anbleruabl. CrnocoObl moy-
YEHUS U IPUMEHEHNE aJbJIETU0B U KETOHOB.

OHOOCHOBHBIE TIpeNeNbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepust 1 HOMeHKI1atypa. Pu3ndecKkue CBOMCTBA
OJTHOOCHOBHBIX IPE/IeNbHBIX KAPOOHOBBIX KUCIOT. BOIOpOHbIE CBA3U MEKIY MO-
JeKyJIaMHi KapOOHOBBIX KUCIOT. XUMUYECKHE CBOWCTBA: KUCIOTHBIE CBOWCTBA, Pe-
aKuusl dTepuUKAIUU, PEaKIUH C Y4aCTUEM YIJIEBOAOPOAHOro pagukaia. Oco-
OEHHOCTH CBOMCTB MYpPaBbUMHOU KUCIOTHI. [IoHATHE O MPOM3BOIHBIX KapOOHOBBIX
KHUCTIOT — CIOXKHBIX 3(upax. MHoroodpasue kapOOHOBBIX KUCHOT. OCOOEHHOCTH
CBOMCTB HEIpPEAeNbHbIX U apOMaTUYECKUX KapOOHOBBIX KUCIIOT, JTUKApOOHOBBIX
KHUCJIOT, THJIPOKCUKapOOHOBBIX KHUCJOT. [IpeacraBurenu BhICHIMX KapOOHOBBIX
KHMCJIOT: CTEApUHOBAsl, NAJIbMUTUHOBAS, OJICUHOBAS, IUHONEBAA, TUHONEHO8as KUC-
7101bl. Cr1ocoObI MOTYyYEHHS U IPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxnblie 3¢upsl. ['omonoruueckuii psaa, odmas Gopmyina, u3oMepusi U HO-
MeHKJarypa. Ouznueckue 1 XuMHYECKUE CBOMCTBA: TUAPOJINU3 B KUCIIOW U LIEIT0Y-
HOU cpeJie.

XKupsl. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIHU3 B
KHUCIION M 1IeI0uHo# cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COJIEPIKAITUX OCTATKU
HENpeIEIbHbIX KUPHBIX KACIOT. JKUpBI B IPUPOJIE.

MpI4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mias xapakTepuctuka yriaeoaoB. Knaccudukaius yriesogoB (MOHO-, TU-
U nonucaxapujibl). MoHocaxapubl: TJ1H0K03a, PpyKTO3a, rajgakro3a, pudos3a, ne3-
okcupunbo3a. Pusznueckue CBOMCTBA U HaXOXJIeHHE B npupoje. PorocunTes. Xu-
MUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIMM C YY4aCTUEM CIUPTOBBIX U aJbJETHIHON
IpyNIl, COUPTOBOE U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenue riroko3sl, €€ 3Ha-
YEHUE B JKU3HENEATENBHOCTH OpraHusma. Jucaxapuubl: caxapo3a, MaibTo3a U
nakTo3a. BoccraHaBnMBarolye U HEBOCCTaHABIMBAOLIME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxenne B npupone u npuMeHenue. [lonncaxapuabsl: Kpaxmai,
IJIMKOTE€H M LeUo03a. CTpOoeHHE MAaKpOMOJIEKYN Kpaxmalla, IJIMKOr€Ha U ILEll-
10J103b1. PU3HUECKHE CBOMCTBA KpaxMasa U LEJUII0JI03bl. XUMHUYECKHE CBOMCTBA
KpaxMmajia: TUAPOJIN3, KauyeCTBEHHAs peakiusi ¢ HOAOM. XHMMHUYECKHUE CBOWCTBa
LEJUTION03bl: TUAPOIN3, TMoNydeHue 3¢GupoB Uemwoiao3bl. [loHsaTtue o0 wuckyc-
CTBEHHBIX BOJIOKHAaX (BHCKO03a, alleTaTHBIN IIENK).

OKCIIEpUMEHTAIbHBIE METObI M3YyUYEHHs BEIIECTB M UX MPEBpPAILIECHUMN: pac-
TBOPHUMOCTB Pa3JIMYHBIX CIIUPTOB B BOJE, B3aMMOJECHCTBHE 3TAHOJIA C HATPHUEM,
OKHCJIEHHE JTHJIOBOIO CIIMPTA B AJIBAETH] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ATWJIOBOI'O CIHUPTA JUXPOMATOM Kallhsl (BO3MOKHO MCHOJIb30BAHUE BU-
JIEOMaTepUasoB), KAaUeCTBEHHbIE PEAKIMU Ha albJEruibl (C THAPOKCUIIOM JIhaM-



muHcepeOpa(l) u rugpokcuaom meau(ll)), peakuus rauuepuHa ¢ TUAPOKCHUIOM
meau(Il), xuMmuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTBHI, B3aUMOJICHCTBHUE
pacTBopa ritoko3bl ¢ ruapokcunoM menu(ll), B3aumoneiicTBue kpaxmana ¢ HOJ0M,
pelIeHNe YKCIIEPUMEHTATBHBIX 3a71a4 1o TemMaM «CrupThl 1 dheHob», «KapboHo-
Bbl€ KUCIOTHI. CIIOKHBIE d3PUPBI».

A3oTcoaepiKalMe OpraHnYecKue CoOeMHEeHM .

AMMHBI — OpraHMuYecKHe MpPOou3BOAHbIE amMmMuaka. Knaccudukanus aMuHOB:
anuQaTUIeCKue U apOMAaTHIECKHE; TIEPBUYHbBIE, BTOPUYHBIC U TpeTUdHbIe. CTpoe-
HUE MOJIEKyJ, oOmas (opmyia, U30MepHsi, HOMEHKIATypa U (PU3NYECKHE CBOM-
cTBa. XMMHYECKOE CBOMCTBA allu(PaTUUECKMX aMUHOB: OCHOBHBIE CBOWMCTBA, aJIKHU-
JMPOBAHUE, B3aWMOJICUCTBUE MEPBUYHBIX AMHHOB C a30TUCTOW KuciaoTol. Conu
AIKAJIAMMOHHSL.

AHWIVH — OpeACTaBUTEIb aMUHOB apOMATHYECKOro psaa. CTpoeHrue aHWIM-
Ha. B3aumHoe BiMsiHUE TPYIIT aTOMOB B MOJieKyJie aHuiInHa. OCOOCHHOCTH XUMH-
YecKUX CBOWCTB aHmiIMHA. KauecTBeHHbIe peakiuu Ha aHWINH. CriocoObl mosyde-
HUS U NIpUMEHeHue anudarnueckux amMuHoB. [lomydeHne aHWIMHA U3 HUTPOOECH-
3071a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTAenbHbIe TPEACTABUTENH O
AMHMHOKMCIIOT: TJIMLUMH, ajnaHuH. PU3nyecKue CBOWCTBA AMUHOKHUCIIOT. XHUMHUYE-
CKHE€ CBOMCTBAa aMUHOKHUCIIOT KaKk aM(OTEPHBIX OPraHMUYECKUX COCIMHECHHM, PeaK-
1M MOJUKOHAEHCAIlMU, O0pa3oBaHUE MENTUIHOW CBs3U. buonoruueckoe 3Haue-
HUE AMUHOKUCIOT. CUHTE3 Y TUIPOJIU3 MENTUJIOB.

benku kak mnpuponnsie nonumepsl. IlepBuuHasi, BTOpUYHAs U TPETHUYHAS
CTpYKTypa 0enkoB. XUMHYECKHUE CBOMCTBA OEIKOB: THIPONW3, JAEHATYypallus, Ka-
YECTBEHHBIC PEAKITNH HA OCIKU.

DKCNEPUMEHTAIbHBIE METOJIbl U3YUEHHS BEIIECTB M MX IPEBPAIECHUN: pac-
TBOpEHHE OENKOB B BOJIE, AeHATypalus OEIKOB MpU HArpeBaHUU, LIBETHBIE PEaK-
MU Ha OCJIKH, PEIlIeHNEe SKCTIEPUMEHTAIIBHBIX 3aJ1a4 TI0 TeMaM «A30TCOJIepKalue
OpraHUYECKUEe COCIUHEHUSI» U «Pacrno3HaBaHHE OPraHUYECKUX COCTUHECHUIN.

BbicokoMoJIeKYJISIPHBbIE COeTUHECHUS.

OCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIAN, CPEAHSST MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJSAPHBIX COCTUHEHUN — TOJIH-
MepHU3alns 1 MOJUKOHACHCAIUS.

[TonumepHbie MaTepuaibl. [ImacTMaccsl (MOIUMATHIICH, TOTUIPOIUIEH, TOIHU-
BUHWJIXJIOPHI, TIOTUCTUPOI, MOJIUMETHIMETAKPUIIAT, MOJTUKAPOOHATHI, MOJIUITHU-
neHTepedTanar). YTUIM3aus u nepepadoTKa TUIacTHKa.

DnacToMepbl: HATYpaJbHbIA KAay4yyK, CUHTETHYECKHE Kayuyyku (OyTaaueHo-
BBIH, XJIOPOTIPEHOBBIN, U30TIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.



BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHUHTETUYECKHE (KAaIIPOH U JIABCAH).

[Tonmumeps! cnenuanbHOro HazHadeHHs (Te(JIOH, KeBiap, 3JIEKTPOIpPOBOIS-
[I1€ MOJIUMEPBI, OMOopa3iaraeMble MOJIUMEPHI).

DKCHepUMEHTAIbHBIE METO/Ibl U3yYEHHUsl BEUIECTB U UX MPEBpALEHUI: O3Ha-
KOMJIEHHE ¢ 00pa3LaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay-
YYyKOB, pEIICHUE SKCIIEPUMEHTAIBHBIX 3a]a4 1o TeMe «Pacro3HaBaHue mjiacTmace
Y BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxnenne MosiekyasspHO (GOopMyJibl OpraHU4eCKOro COSAMHEHHs IO Mac-
COBBIM JIOJISIM 3JIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAXOXKJEHUE MOJIEKYJISIPHON
(dbopMyIIBI OPraHUYECKOT'0 COCTUHEHUS Mo Macce (00BEMY) MPOAYKTOB CropaHus,
0 KOJIMYECTBY BEIIECTBA (Macce, 00bEMY) MPOIYKTOB PEAKLUN U/UIN UCXOJHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POPMYJIbI OPraHMYECKOro BEIeCTBa Ha OC-
HOBE €r0 XUMHUYECKUX CBOWCTB MJIM CIIOCOOOB MOITYYEHHUS, ONPENEICHUE 10JIU BbI-
X0J1a IPOAYKTA PEAKLUU OT TEOPETHYECKU BO3MOXKHOIO.

MexnpeaMeTHbI€ CBS3H.

Peanuzanust MeXnpeIMeTHbIX CBSI3€W MPU U3YUEHUH OPraHUYECKON XMMUU B
10 kjacce OCYIIECTBIISIETCS YE€pe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAY4YHBIX TOHATHM, TaK M MOHATHM, NPUHATHIX B OTACIBHBIX NPEAMETaX ecTe-
CTBEHHO-HAYYHOr' O IIUKJIA.

OO6mire ecTeCTBEHHO-HAY4YHbIE MMOHATHUSA: SIBIEHUE, HAYYHBIN (DaKT, rUnoTesa,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, Kiaccuukanus, HaOIoAeHUEe, U3MEPEHHE, dKCIIe-
PUMEHT, MOJIEb, MOJEIUPOBAHHUE.

®duzrka: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTETHU-
YEeCKUH YpOBEHb, BEIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSHUE BeUlecTBa, Qu-
3UYECKUE BEIMYUHBI, €IMHULIBI U3MEPEHHUSI, CKOPOCTb, SHEPTHUS, Macca.

buomnorus: kierka, opranusm, 3KocucTeMa, onocdepa, MeTaboIM3M, Hacle-
CTBEHHOCTH, aBTOTPO(HBINA U TeTepOTPOdHBII THUMI MUTaHUs, OpokeHue, HoToCHuH-
T€3, IbIXaHue, OCJIKU, YIIIEBO/bI, )KUPbI, HyKJIEMHOBBIE KUCIOThI, (JEPMEHTHI.

I'eorpa¢usi: nmose3Hple UCKOIIaEMbIE, TOIUIUBO.

TexHonorus: NUILEBbIE NPOAYKTHI, OCHOBBI PALIMOHAJIBHOIO NMHUTAHMS, MOIO-
II1E CPEJCTBA, MaTEPHAIIBI U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHA HA YTJOYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA-
30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



B cooTBeTCTBUM C CUCTEMHO-IEATEILHOCTHBIM MOAXOI0OM B CTPYKTYpPE JINY-
HOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeIMeTa «XUMHUSI» Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHUs BBIJICTCHBI CICAYIOMINE COCTABIISIONINE: OCO3HAHNE 00YYarOIIUMUCS
POCCUHCKOW TPaXAAHCKOW HIECHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BHUTHIO, CAMO-
CTOSITEILHOCTH U CaMOOMNPEACIICHUIO;, HAIMYUE MOTHBAIUU K OOYYEHHUIO; TOTOB-
HOCTb U CIIOCOOHOCTH O0YYAIOUIUXCSl PYKOBOJICTBOBATHCS MPUHATHIMU B O0IIIECTBE
NpaBWIaMd U HOPMAaMHU TIOBEACHUS; HAJIWYME MPABOCO3HAHUS, DKOJIOTHMUECKOU
KYJBbTYpbI; CHOCOOHOCTh CTaBUThH 11€JIU U CTPOUTH KU3HECHHBIC TUIaHBI.

JIn4HOCTHBIE PE3YNIBTATHI OCBOCHUS MPEAMETA «XUMUS OTpakatoT chopMu-
POBAHHOCTB OIBITA IMO3HABATEILHOW U MPAKTUUECKOMN JIEITEIIbHOCTH 00YyYaroIuX-
Csl B MIPOIECCEe peaan3aluy 00pa3oBaTeIbHOM JIeITEIIbHOCTH.

JIMIHOCTHBIE PE3yabTATHl OCBOCHHSI TIPEIMETa «XHUMHS» OTpakatoT chopmu-
POBAHHOCTbH ONBITAa MO3HABATEILHON U MPAKTUUECKOMN JIEITEIbHOCTH 00yUYaroIuX-
Csl B MPOIECCe peaan3aluu 00pa3oBaTebHON EATEIbHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYaIOIMIMMHUCS CBOUX KOHCTUTYIITMOHHBIX IIPaB M 00S3aHHOCTEH,
YBaXXCHUSI K 3aKOHY U IIPaBOMOPSIAKY;

MPEJACTABJICHUS] O COLMAIBHBIX HOPMAaX U MPABUJIAX MEXIUYHOCTHBIX OTHO-
IICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCATEIHLHOCTH IPH CO3JaHUU ydeO-
HBIX MTPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATENIBHBIX 3aJ1a4, BHIOJHECHUN XUMHU-
YECKHUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MOHMMAaTh W NMPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTUKY U apry-
MEHTHI APYTUX MPH aHAIN3E Pa3IMYHbBIX BUJ0B YIeOHOU JIEATCIIBHOCTH,

2) NaTPUOTHUYECKOr0 BOCTIMTAHUA:

LEHHOCTHOI'O OTHOIICHUSI K UCTOPUUYECKOMY M HAyYHOMY HACJIEAUIO OTeue-
CTBEHHOW XHMMMUHU;

YBaYKCHHS K MPOIECCY TBOPUECTBA B 00JIACTH TCOPUHU M MPAKTHUECCKOTO IIPH-
JIO’KEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKHU €CTh PE3YJIbTAT JIIUTEIbHBIX
HAOJIIOJICHUM, KPOTOTJUBBIX SKCIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSHHOT'O TpyJa
YUEHBIX U MTPAKTUKOB;

HMHTEpEeca 1 MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCJIEAYIOIIEM aHaIN-
3¢ mH(pOpPMAIMN O TMEPEAOBBIX TOCTHKCHHSIX COBPEMEHHOW OTEUECTBECHHOW XH-
MUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT0 ITOBEJCHUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LIEHHOCTHU;



TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE U MOCTYNKU CBOUX TOBAPHUILEH C MO-
3UIUI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN TO-
CTYIIKOB;

4) dpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEN 30pOBOro M 0e3omacHoro odpasza *U3HH, HEOOXO-
JUMOCTH OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHOMY (DM3UUYECKOMY M MICUXUYE-
CKOMY 3JI0POBBIO;

COOIOICHNS TIPaBMJI OE30MACHOTO OOpAIleHUs] C BEIIeCTBaMU B OBITY, MO-
BCEIHEBHOM KW3HH, B TPYJIOBOU JEATEIBHOCTH;

NOHUMAaHUS IIEHHOCTH TMPaBWJ WHIUBUIYATBHOIO W KOJJIEKTUBHOIO O€3-
OMAaCHOTO MOBEJICHNS B CUTYallHUsIX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOACH;

OCO3HAHUS TOCJEICTBUN W HENPUSITUS BPEIHBIX NPUBBIYEK (yHOTpeOJCHUS
AJIKOT0J1s1, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-MCCIE0BATENbCKON Jesi-
TEJIbHOCTH, OOILIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUIAX JESITEIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4aCTHE€ B PELICHUU MPAKTUYECKHUX 3a]lay COLMAIIb-
HOM HanpaBJIEHHOCTH (B paMKaxX CBOETO KJlacca, IKOJbI);

MHTEpeca K MPaKTUYECKOMY U3y4YEHHUIO MPodeccuidl pa3auvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAaHUI N0 XUMUHU;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U PE3YJIbTaTaM TPYIOBOM JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJTILHOM TpaeKTOpUH 00pazo-
BaHus, Oyayuied npodeccun W peanu3anuu COOCTBEHHBIX >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUH, MHTEPECOB U MOTPEOHO-
CTEH OOIIIECTBA;

6) IKOJIOTNYeCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11E€7E€CO00Pa3HOro OTHOUIEHUSI K MPUPOJI€ KaK UCTOYHHUKY CY-
[IECTBOBAHUS KU3HU Ha 3EMIIE;

MMOHUMAaHUS II100aTbHOr0 XapaKTepa 3KOJIOTMYECKUX NPO0JIEM, BIMSHUSA KO-
HOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COI[UATBHON CPEIBL;

OCO3HAHMS HEOOXOAMMOCTH UCTIOIb30BaHUS TOCTHKEHUN XUMUU JJIsSl perie-
HUS BOIIPOCOB PAllMOHAIBHOIO IPUPOI0IOIb30BaHUS;

AKTUBHOI'O HENPUATHUA NECUCTBUM, IPUHOCAILINX BpPEI OKPYKAIOLIEH NMPUPOA-
HOU cpejie, yMEHUsl IPOrHO3UPOBATh HEOJIArONMPUATHBIE SKOJOTUYECKHUE TMOCIIEI-
CTBHSI IPEANPUHUMAEMBIX AEHUCTBUM U MPEIOTBPALIATh HX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYpHI,
OIbITA JIESITEILHOCTU 3KOJIOIMYECKOW HAINpaBIE€HHOCTH, YMEHUS PYKOBOJICTBO-
BaThCSl UMM B MO3HABATEIbHON, KOMMYHHKATUBHOW U COIIMAIIBHOM MPAKTHUKE, CIIO-
COOHOCTH ¥ YMEHHUSI AaKTUBHO MPOTUBOCTOSITH UAEOJI0OTUU XeMoPoOuu;



7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUS
HAyKU U OOIIECTBEHHOM MPAKTHKHU;

MOHUMAaHUS CreNU(DUKN XUMUHN KaK HAYKH, OCO3HAHUS €€ poiau B (HopMuUpo-
BaHUH PAllMOHAIBLHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHUU LETOCTHOTO MPEACTaBIIE-
HUSL 00 OKpYXaloIeM MHUpPE KaK O €IUHCTBE MPUPOJLI U YeIOBEKa, B IMO3HAHUU
IMPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH NPOoOJeM COXpPaHEHHUS IPHUPOIHOIO
paBHOBECHS

yOeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHH JJIsi COBPEMEHHOM ITUBUIIN3A-
IMU: B €€ TYMaHUCTUYECKON HAMPABICHHOCTH M BaXKHOM POJIM B CO3/IaHUU HOBOM
0a3pl MaTepuaIbHON KYJIBTYPBI, B PEIIEHUU TJI00aTbHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHS YEITOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MTUIIIEBON U SKOJIOTUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECTICYEHUN YCIOBUM YCIEIIHOI0 TpyJa
Y SKOJIOTUUECKH KOMGOPTHOM KM3HU KaXIOT0 YIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: TIOHUMAHUSI CYIIIHOCTH METOJI0B MO3Ha-
HUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BaTh IOIY-
yaeMbl€ 3HAHUS JIJI1 aHaln3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIero Mupa u mpo-
UCXONSIIMNX B HEM M3MEHEHHWH, YMEHHMs JejaTh OOOCHOBAHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4yHBIX (D)aKTOB U MMEIOIIMXCS JaHHBIX C IEIbI0 MOJYYEHHUS JTOCTOBEP-
HBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS ISl pe-
HIEHUS IPOOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEILCKOMN JeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO M CaMO0Opa3o-
BAHUIO, K AKTUBHOMY MOJIYYCHHUIO HOBBIX 3HAHUM MO XMMHHM B COOTBETCTBUH C
KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3UuyHbIX chepax MpodhecCHOHATHHOM
JICSATEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yIbTaThl OCBOCHHS MPOTpaMMbl IO XMMUU Ha YPOBHE
cpenHero oo1iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMBbIE I (POPMHUPOBAHUS MHPOBO33PECHHS OOYYAIONTUXCS MEKIUCITHU-
IUTMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHbIE TOHSTHS, OTPaXKAIOIIHUE IIEIOCT-
HOCTh HAYYHOW KapTHHBI MUpPa U CHIEIU(PUKY METO0OB TTO3HAHUS, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SBICHHE, MPOIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI, UCCIIEIOBA-
HHE, HA0JII0ICHNE, H3MEPEHUE, IKCIICPUMEHT U JIPYTHE);



YHUBEpCaJIbHbIe Y4eOHblEe NeHUCTBUS (MO3HABaTENbHbIE, KOMMYHUKATHUBHbIE,
peryisTUBHBIE), obecneunBaroiue GopmMupoBaHue (HyHKIIMOHAIBLHON TI'PaMOTHO-
CTHU ¥ COLUAJILHON KOMIIETEHIIUU 00yYarOIINXCS;

CHOCOOHOCTh OOYYAIOUIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILINHAP-
HbI€, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE YUeOHbIEC ACHCTBUS B MO3HA-
BaTEJIbHOW U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHsle pe3yiabTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIBHBIMU
y4eOHBIMHU MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBU-
SAMHU.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBHUSA

1) 6a30Bble JJOruYecKue JAeicTBUsI:

CaMOCTOSITEILHO (POPMYITUPOBaTh M aKTyaJdu3UpOBaTh MPOOJIEMY, paccMmar-
puBaTh €€ BCECTOPOHHE;

OnpeAeNaTh LEH AeITeIbHOCTH, 3aJiaBasi mapaMeTpbl U KPUTEPUHU UX JIOCTHU-
YKEHHS, COOTHOCUTD PE3YJIbTATHI IESITEILHOCTH C TOCTABIEHHBIMU LENSMU;

WCIIOJIb30BAaTh TP OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIILICHUS: BbI-
JESATh XapaKTEePHbIC MPU3HAKUA MOHATUW U YCTAHABIMBATh UX B3aUMOCBS3b, HC-
M0JIb30BaTh COOTBETCTBYIOIIME TOHATHS Il OOBSICHCHHS OTACIBHBIX (haKTOB W
SIBJICHUI;

BBIOMpPATh OCHOBAHUSI U KPUTEPUU ISl KiIacCU(UKAIIUU BEIIECTB U XUMHUYEC-
CKHUX PEaKIIUU;

yCTaHABJIMBATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M MEXK]Y HU3y4aeMbIMU SBJIC-
HUSIMU,

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, JICIYKTUBHbIE, 10 aHAJIO-
TUH), BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paCCMaTPUBAEMBIX SIBJICHUSIX,
(hopMyIUPOBATh BHIBOJBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCIIOJIb3yEMbIE B XUMHUH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) dJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHYECKOU peak-
UM — TIPU PEIICHUHM Y4YEOHBIX MO3HABATEIbHBIX W MPAKTUUECKUX 3ajad, IpuMe-
HATh Ha3BAHHBIC MOJIC/IbHBIC MPEACTABICHUS JJIs BBIABICHUS XapaKTEPHBIX MPH-
3HAKOB U3yYAaEMBIX BEIIECTB U XUMUYECKUX PEAKIIHN.

2) 6a3oBble HccIeA0BaTEIbLCKHE 1eHCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUSA BEILIECTB U XUMHYECKHUX Pe-
aKIM;

dbopMyIUpOBaTh LM U 33J1a4d UCCJICIOBAHUS, UCTIOIL30BaTh TOCTABICHHBIC
U CaMOCTOATENIbHO ChHOPMYJIHPOBAHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA I10-



3HAHMSI U OCHOBBI JUIsI (POPMUPOBAHUS THUITOTE3HI TI0 IPOBEPKE MPABUIBLHOCTH BBI-
CKa3bIBAEMbIX CY>KIECHUM;

BJIa/ICTh HABBIKAMH CAMOCTOSITEJIbHOT'O TUTAHUPOBAHUS U MPOBEACHUS YUCHU-
YECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJIONATh 32 XOJOM IPO-
1ecca, caMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3ynbTaT, GopMynupoBaTbh 0000-
IIEHHs] U BBIBOJbI OTHOCUTENBLHO JTOCTOBEPHOCTU PE3YJILTATOB MCCIIEAOBAHMUS, CO-
CTaBJISAITh 00OCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

pUOOpPETaTh OMBIT YUEHUYECKOW HCCIEI0BATEIbCKOM U MPOEKTHOM eATEb-
HOCTH, TPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY IMOHCKY Me-
TOJIOB pEUICHUsI MPAKTHUECKUX 3aJa4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HA-
HUSL.

3) pa6ora ¢ nagopmanmei:

OPHUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX uWHMopMmarmu (HaydHO-
NOMyJIApHAsT JIUTepaTypa XUMHUYECKOTO COJEpIKaHMS, CIPaBOYHBIE MOCOOHS, pe-
cypcel MHTepHeTa), aHamu3upoBaTh WHGOPMAIMIO PA3IMYHBIX BUIOB U (Popm
NPE/ICTaBIICHUs, KPUTHUUECKH OIICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHUBOPEUU-
BOCTb;

(GOopMyIHpOBaTh 3aMPOChl U MPUMEHATh PA3JTMYHBIE METOJbI MPU TTOUCKE U
orbope umHpOpMaIK, HEOOXOAUMOM JJIsi BBINIOJHEHHUS Y4YeOHBIX 3ajJad Ompejie-
JIEHHOT'O THIIA;

NpHOOPETaTh OMBIT HKCIOIB30BAHMS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BHIOMPATHh ONTUMAIbHYIO (popMy mpencTaBienus nuHdopma-
1M (CXeMbl, TpaduKy, TUarpaMmbl, TAOJIHIIB, PUCYHKH U JPYTHE);

MCIIONb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ XUMHYe-
CKOM MH(pOpManuen: MPpUMEHATh MeXNpeaMeTHble (pU3nuecKue U MareMaTuye-
CKHE) 3HaKH U CUMBOJIBI, (OpMYJIbI, a00pEeBUATYpPHI, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble l[eﬁCTBHHZ

3a/1aBaTh BOMPOCHKI MO CYIIECTBY OOCYK/1aeMOU TEMBI B XOJI€ TUAIOTa U/ WK
JTMCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOU MPEMIOKEHUS OTHOCUTEb-
HO BBITIOJIHEHUS TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C NPE3CHTAIMEN PE3yJbTAaTOB MO3HABATEIBHON JESATEIbHOCTH,
MOJIY4YEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO MCCIEIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3allii yueOHOro NpoeKTa, u GOopMyIUPOBATH BHIBOJIBI



[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUNM NMYTEM COTJIACOBAHUS IO3ULIHAMN B
X0J1e 00CYKJIeHHsI 1 0OMEHA MHEHHUSIMHU.

PeryasiTuBHbIE YHHBepCcaJbHbIe YueOHbIe 1elCTBHUSA:

CaMOCTOSITETIFHO TIAHUPOBATh M OCYIIECTBIISATH CBOIO MTO3HABATEILHYIO JEs-
TEJIBHOCTH, ONpeeNsst e€ e U 3aJaud, KOHTPOJIUPOBATh U 10 Mepe HEOOXOaH-
MOCTH KOPPEKTHPOBATh MpejiaraeMblii aJrOpUTM JCHCTBHA TPW BBITOJHEHUU
y4eOHBIX U UCCIIEIOBATENIbCKUX 3aa4, BEIOMpaTh Hanbosee 3¢ HEKTUBHBIN Cr1oco0
UX PEIICHUs C yUE€TOM IMOITYUYEHHUSI HOBBIX 3HAHHUM O BEIIECTBAX U XUMHUUYECKHUX pe-
AKIIHSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb JCITETFHOCTH Ha OCHOBE CaMOaHalIH3a M ca-
MOOILICHKH.

MNPEIMETHBIE PE3YJIbTATHI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 110 XUMUU Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHMs BKIIOYAIOT crenuduyeckue
IUTS y9eOHOTO MpeaMeTa « X UMHES» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBHIA
10 OCBOCHHIO, MHTEPIIPETAIIMU U MPEOoOpa30BaHUIO 3HAHUM, BUBI JEATEILHOCTH
10 TIOTYYCHUIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHUM B PA3JIUYHBIX YIEOHBIX CH-
TyalusaX, a TakKe B PEATbHBIX KU3HCHHBIX CHUTYaIlUSAX, CBA3aHHBIX ¢ XMMHCH. B
IporpaMMe 10 XUMHH TPEIMETHBIC Pe3yJbTaThl MPEACTABICHBI 110 TOJaM H3y4e-
HUSL.

10 KJIACC

[IpeameTHBIC pEe3yabTaThl OCBOCHUS Kypca «OpraHudeckass XUMHs» OTpaka-
FOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAYCHUU OPraHWYECKOM
XUMHUU B CHUCTEME C€CTECTBEHHBIX HAyK M €€ poJih B 00ECTICUCHUH YCTOMYHBOTO
Pa3BUTHS YEIIOBEYECTBA B PEIICHUU MPOOIEM IKOJIOTHYECKON, SJHEPTETUICCKON U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEpPHAJIOB,
HOBBIX MCTOYHHKOB DHEPTUH, B 00CCIICUCHUH PAIMOHAIBLHOTO MPHPOIOIOIB30Ba-
HUS, B (DOPMHUPOBAHMH MHUPOBO33PEHUS M OOINECH KYyJIbTYphl YEIIOBEKA, a TaKKe
AKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3J0pPOBBIO M IPHPOJTHOU
cpene;

BJIQJICHUE CUCTEMON XMMHMUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIA-
raromue MOHATUS — XUMHUYECKUM 3JIEMEHT, aToM, SIAPO U DJICKTPOHHAsT 000JI0YKa
aToma, s-, p-, d-aTOMHBIC OpOUTAIN, OCHOBHOE M BO30YKJIEHHOE COCTOSHHS aTOMa,
ruOpuUan3alMs aTOMHBIX OpOUTanel, HOH, MOJIEKYJa, BaJIEHTHOCTb, AIEKTPOOTPH-
IATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas CBsI3b, MOJIb, MOJIIpHAs Macca,



MOJISIDHBIM 00BEM, YIIIepoAHbIA CKeneT, (yHKUMOHANbHAs Tpylmna, paaukal,
CTPYKTypHbIE (hopMynbl (pa3BEPHYTHIE, COKpAIEHHBIE, CKEJETHBIE), H30MEpUs
CTPYKTypHasi U IPOCTPAHCTBEHHAs (reoMeTpUYecKasi, OTUYECKas), U30MEphl, Io-
MOJIOTUYECKUH Psll, TOMOJIOTH, YTIIEBOJOPOIBI, KUCIOPOA- U a30TCOAEpKALIUE Op-
TFaHUYECKUE COEAUHEHHUs,, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIpHbIE COEIMHEHUS; TEOPUHU, 3aKOHBI (nepuoandeckuit 3akon . V1. Mennenee-
Ba, TEOpHs CTPOEHHUs OpraHudeckux Bemects A. M. bytiepoBa, 3aKk0H coxpaHe-
HUSI MAaccChl BEILECTB, 3aKOH COXPAaHEHUSA M NPEBPALLCHUSA DHEPIUHU IPU XUMHYE-
CKHUX pEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XMUMHH, MHPOBO33PEH-
YECKHUE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAHUS NPUYUHHOCTH U CUCTEMHOCTH XH-
MUYECKHUX SBJICHUW; IPEICTABICHUS O MEXAaHU3MaxX XUMUYECKUX PEaKLM, TEpMO-
JUHAMWYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IIPOTEKAaHMs, O B3aUMHOM
BJIMSIHUA aTOMOB M TPyIIl aTOMOB B MOJIEKYyJaX (MHIYKTHBHBIA U ME30MEPHBIN
a¢dextrl, opuentanTsl [ u Il pona); dpakrorornyeckue cBEAEHUS O CBOMCTBAX, CO-
CTaBe, MOJYyYeHUH U 0€30MacCHOM MCMOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX Be-
IIECTB B OBITY M MPAKTUYECKOM EATENbHOCTH YEJI0BEKa, OOIIMX HAYUYHBIX MpPUH-
qUnax XMMHYECKOr0 MPOM3BOJICTBA (Ha MpHUMEpPE MPOU3BOACTBA METAHOJNA, Mepe-
paboTKu HEPTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHblE NPU3HAKU MOHSTUH,
YCTaHABIMBATh UX B3aUMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE NOHATHA IPU
OIMCAHNHN COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECKUX COCANHEHHUM;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY JUI1 COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUS! XMMUYECKUX PEAKIMH U PACKPBIBATHh UX CYIIHOCTH:
OKHUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA IOCPEACTBOM COCTABJICHUS DJIECK-
TPOHHOTrO 0ajyiaHca 3THX PEaKIHil, peakuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS
MX TIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHHU;

M3rOTABIIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JUIS WIUIOCTPALUU
UX XMMHUYECKOI'O U IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUM: YCTAaHABJIMBATh MPUHAIC)KHOCTh M3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OIpEAENEHHOMY KJlac-
cy/rpymnie COeIMHEHH, 1aBaTh UM HAa3BaHUA MO CUCTEMAaTU4YECKON HOMEHKJIAType
(IUPAC) u npuBOAUTH TpUBHAJIbHBIE HAa3BaHUS JJI1 OTAEIBHBIX MPEACTaBUTENEH
OpPraHMYECKUX BEIIECTB (ITUJIEH, ALlETWIEH, TOJYOJ, TJIMUEPUH, 3TUJIEHIJIUKOJIb,
denon, Gopmanbaerun, aneTaibIerusl, aleToH, MypaBbHUHAs KHUCIOTa, YKCyCHas
KHMCJIOTA, CTE€apUHOBas, OJICMHOBAs, NAJIbMUTHHOBAS KHWCIOTHI, TJIMLIWH, aJaHUH,
MabTO3a, PPYKTO3a, AaHUIIUH, JUBUHUII, U30TMPEH, XJIOPOMPEH, CTUPOII U JPYTHE);



c(hOpMUPOBAHHOCTb YMEHHUS ONPENENATh BUJI XUMUYECKON CBS3U B OpTaHU-
YECKUX COEIUHEHHUAX (KOBaJEHTHAasi U MOHHAs CBs3b, G- U T-CBS3b, BOJOPOJHASA
CBSI3b);

c(OpMUPOBAHHOCTh YMEHHS IPUMEHATH MOJO0KEHUSI TEOPUU CTPOCHUS Opra-
HU4ecKux BeulecTB A. M. bytiepoBa /st 0ObsICHEHUSI 3aBUCUMOCTH CBOMCTB Be-
IIECTB OT UX COCTABAa U CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHUE, (pumnye-
CKHE U XMMHUYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTENECH pPa3IUYHBIX KIACCOB
OpPraHWYECKUX BEUIECTB: AJIKAHOB, [INKJIOAIKAHOB, aJIKEHOB, AJKAaINECHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, aJbIETHIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, IPOCTHIX U CIOXKHBIX 3(QHUPOB, )KUPOB, HUTPOCOSAMHEHUN U aMUHOB, aMU-
HOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, M- U IMOJUCAXapHUa0B), WLIIOCTPUPOBATH
TEHETUYECKYIO CBS3b MEXYy HUMU YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKHUX
peakLuii ¢ UCIONb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHPOBAHHOCTh YMEHUS MOATBEPKJIATh Ha KOHKPETHBIX MPUMEpax Xa-
paKTep 3aBHCHUMOCTH PEAaKUMOHHONW CHOCOOHOCTH OPraHMYECKHX COCAUHEHHH OT
KPaTHOCTH M THUIA KOBAJIEHTHOU CBSI3U (G- U M-CBA3M), B3AUMHOI'O BIIUSHHS aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEPTh, MPUPOIHBIA Ta3, YTOJb), CIOCOOBI €ro mnepepaboTKh U MpaKTUye-
CKO€ IPUMEHEHHE MPOAYKTOB EpepadOTKH;

c(hOpMUPOBAHHOCTb BJIQJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAay4YHBIX
METOJIax MO3HAHUS — HaOJI0JIEHUH, U3MEPEHUHU, MOJCIUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHATH 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHSI MPUMEHSATH OCHOBHBIC OMEPAIUA MBICIUTEIh-
HOM JESITENIbHOCTU — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATHU3AIHIO,
BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHUs CBOWMCTB BEUIECTB U
XAMUYECKHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHHUH C
MOHATUAMHU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00J1€€ OCO3HAHHOI'O MOHMMAHHUS CYINIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUpPA, HUC-
MOJIb30BaTh CUCTEMHBIE 3HAHUS TI0 OPTaHWYECKONW XUMUHU JJII OOBSICHEHHS U TIPO-
THO3WPOBAHHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHI MO XUMUYECKUM (HOpMYy-
JaM ¥ ypaBHEHUSIM XMMUYECKHX PEAKIMil C MUCIONb30BAaHUEM (PU3NYECKUX BEJIH-
4yuiH (Macca, 00bEM ra3oB, KOJIMUYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMUYECKOH (POpMyJibl Be-
IIECTBA IO HM3BECTHBIM MAaCCOBBIM JOJSAM XUMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTH ra3000pa3HbIX BEUIECTB;



c(hOpMHPOBAHHOCTh YMCHHI: MPOTHO3UPOBATH, aHAJTU3UPOBATh U OICHUBATH
C TIO3UIIMH HKOJOTMUECKON OE€30MaCHOCTH TMOCIEACTBUS OBITOBOM W IPOM3BO/I-
CTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOU C MepepadOTKOM BEIIECTB, UCTIOJb-
30BaTh MOJYYCHHBIE 3HAHMS IS IPUHSATHS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTY-
alMsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSITEIBHO IUIAHUPOBATH M TPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (TIOJydeHHE M W3YYE€HHE CBOWMCTB OPTraHMYECKHUX Be-
IIECTB, KAYECTBEHHBIC PEAKIINU YTIIEBOJAOPOIOB PA3TMYHBIX KJIACCOB U KUCIOPOI-
CoZlep KaIInX OPTaHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 10
pacro3HaBaHUIO OPTaHWYECKHUX BEIIECTB) C COOJIOCHUEM TMpaBHJ 0E30MMacHOTrO
oOpaleHusi ¢ BEIIeCTBaMH M JIa0OpaTOpHBIM 00O0pyAoBaHUEM, (POpMYITHUPOBATH
11eJTh UCCIIEIOBAHMS, TIPEJICTABIIATh B PA3INYHON (hOpMe Pe3yIbTaThl IKCTICPUMEH-
Ta, AaHATM3UPOBAThH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOJIr0/1aTh TMpaBUiIa SKOJIOTHYECKH IIEJIECO00PA3HOT0 MOBEICHHUS B OBITY M
TPYJIOBOM JEATEILHOCTH B IEIISIX COXPAHEHWS CBOETO 3/I0POBBS, OKPYKAIOIICH
MIPUPOTHON CPEeAbl U JOCTIKEHUS €€ YCTOMYUBOTO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JACHCTBHUS HA KUBBIC OPTraHU3MBI OIpe-
NEeIIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbICH ntoka3arens [1IK;

aHAJIM3UPOBATH IEECO00PA3HOCTh NMPUMEHCHHUS OPraHWYECKUX BEIISCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIIEHHUS PUCK-TTOJIB3a;

c(hOpMHPOBAHHOCTh YMEHHUI: OCYIIECTBIIATH IIeJICHAIIPABICHHBIA MOUCK XU-
MUYeCKOW MHGOPMAIIMA B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas W ydeOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor nHpopManuu, UHTEpHET U Apyrue), KPUTHICCKH
aHATM3UPOBATh XUMHUYECKYIO MH(pOpMaIuio, mepepadbarpiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABJICHHONW Y4eOHOU 3a/1auei.



TEMATHUHYECKOE IINTAHUPOBAHUE

10 KVIACC
KouunyecTBo 4acoB JJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Konrporbire | Ipaxtirieckire o0pa3oBaTe/bHbIEC
padoTbI padoTbI pecypesI
Pa3znen 1. TeopeTuueckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmet oprannueckoi xumuu. Teopus
1.1 CTPOEHHsI OPTraHUYECKUX coequHeHni A. M. 8
byrneposa
Hroro no pazgeny 8
Pa3nea 2. Yraesogopoasbl
21 [IpenenbHbIE YIIEBOJOPOIBI — AJIKAHBI, 5
LMKJIOAJTKAHbI
29 HenpenenpHble yrieBogopo/Ibl: alKeHbI, aj- 14 1
Ka/IMCHBI, aJIKWHBI
23 ApoMaTudecKue yriieBoAaopoibl (ApeHbl) 8
r4 [IpupoaHbpie HICTOYHUKH YTIIEBOJOPOIOB U MX 4
nepepadboTka
2.5 ["anoreHnpon3BOHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Paznen 3. Kuciopoacoaepxamue oprannyeckie coeIuHeHust
3.1 Cruptel. denon 11 1
19 KapOoHumbHBIE COSTUHEHUS: alTbACTUIBI U )1 |
keToHbl. KapOoHoBbIe KuCI0THI. CllOKHBIE




a¢upsl. Kupbr

3.3 VTIeBo bl 9

Hroro no pasgeny 41

Paznen 4. A3orcoaepxamme oprannyeckue coeJuHeHU s

4.1 AMUHBI. AMUHOKUCIOTHEL. beikn 12
Hroro no pasgemny 12
Paznen 5. BoicokoMoOsIeKRyJJISIpHBbIE COeIMHEHUS

5.1 BBICOKOMOJIEKYIIIPHBIE COETMHEHMS 6
Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

Koaun4gecTBo yacoB

KonTpou-

Bcero
HblIe padoTHI

MMpakTnye-
cKHe padoThl

Jara
U3y4YeHH sl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

[IpenmeT u 3HaYEHUE OPraHUYECKON XU-
MUH, TIPEICTABICHUE O MHOTOOOpa3uu Op-
TaHWYECKNX COeTUHECHUI

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE ¥ BO30YXAEHHOE COCTOSTHUS).
BaJieHTHBIE BO3MOYKHOCTH aToMa yriepoja

XuMuyeckasi CBA3b B OPraHUYECKUX COeU-
HeHHUAX. MexaHnu3Mbl 00pa3oBaHus KOBa-
JICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa CBsI3EH

Teopust cTpoeHUsI OpraHUYECKUX COEIUHE-
Huii A. M. BytnepoBa

Bunel nzomepun: cTpykTypHasi, IpocTpaH-
CTBEHHas. DJNEeKTpOHHbIE 3(pPeKThI B MoIe-
KyJlaX OpraHHYECKUX COECUHEHUN

[IpencraBnenue o knaccu(puKauy 1 Cu-
cremaTtnueckas HomeHknarypa (IUPAC)
OpPraHWYECKHX BEILECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHN

CucreMmarusanus U 00001eHUE 3HAHUN 110
TEME




AJKaHBI: TOMOJIOTUYECKHH psiJl, 001Ias
dbopmysa, HOMEHKJIATypa U H30MEpPHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOE-
HUE MOJIEKYJ

10

dusnueckue U XUMHYECKHUE CBOMCTBA aJl-
KaHOB

11

Haxoxnenue ankanos B npupoje. Croco-
OBl IONyYEHUS ¥ IPUMEHEHHE alTKaHOB

12

[{ukoankansl: oomas Gopmysa, HOMEH-
KJIaTypa ¥ U30Mepus, 0COOEHHOCTH CTPOe-
HHS 1 XUMHYECKUX CBOMCTB, CIIOCOORI I10-
Ty4eHHs U IPUMEHEHHE

13

Pemenue pacy€THBIX 337124 Ha ONpeesie-
HUE MOJICKYJIIPHOH (OPMYIIbI OpraHuye-
CKOTI'0 BEIIECTBA 110 MACCOBBIM JOJISM aTo-
MOB 3JICMCHTOB, BXOASIIMX B €r0 COCTAB.
CucreMaTu3alys 1 0000I1IeHHE 3HAHHUH 110
TeME

14

AJIKEHBI: TOMOJIOTHYECKHH Psifl, 001mas
(dopmya, HOMEHKIIATypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHast U IIUC-TPAHC-U30MEPHUS
QJIKCHOB

15

®du3nuecKkue 1 XUMHYECKUE CBOMCTBA ajl-
keHOB. [IpaBuiio MapkoBHHUKOBA

16

CrniocoObl oy4eHus ¥ NpUMEHEHUE aJKe-
HOB

17

[Ipaktuyeckas padota Ne 1 no reme "Ilo-




JIy4eHHUE ATUJICHA U U3YYEHUE €ro CBOMCTB"

Pemenne pacuéTHbIX 3a1a4 Ha onpesee-

18 HHUE MOJICKYJISIPHOM (popMyIbl opranuye-
CKOT'O BelIecTBa
AJKaZNeHbl: CONPSKEHHBIE, U30JTUPOBAH-

19 Hble, KyMyJIUpoBaHHble. OCOOEHHOCTH
AJIEKTPOHHOI'O CTPOECHUS

20 XUMUYECKUE CBOMCTBA COMPSIKEHHBIX
JTUEHOB

)1 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE aJiKa-
JIMEHOB
AJIKUHBI: TOMOJIOTHYECKHH psifl, o01as

” dbopmysa, HOMEHKIATypa, YJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII, (PH-
3UYECKHUE CBOMCTBA

23 XUMHUYECKUE CBOMCTBA aIKHHOB

24 KauecTBeHHBIE peakuy Ha TPOMHYIO CBA3b

75 CriocoOblI MoTy4eHus ¥ IPUMEHEHHUE aJIKH-
HOB

2% Pemenue 3aau: pacy€Thl O ypaBHEHUIO
XMMHYECKOW peaKru

7 CucremaTtu3zanus 1 0000IICHIE 3HAHUI IO
TeMe
ApEeHBI: TOMOJIOTHYECKUH psifl, oO1as ¢hop-

73 MyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U MPO-
CTPaHCTBEHHOE CTPOCHHE MOJIEKYIl OeH30I1a
U TOTyola, uX (U3MYECKUEe CBOICTBA

29 XUMHUYECKUE CBOMCTBA ApEHOB: PEAKIINU




3aMCIICHUA

XHMMHUYECKUE CBOMCTBA apEHOB: PEAKLIUN

30 MPUCOEIUHEHUS], OKUCJIEHHE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTUpOJIA
Pemenne pacy€THBIX 3a/1a4 Ha OMpeseIie-

32 HUE MOJIEKYISIpHOU (OPMYIIbI OpraHuye-
CKOT'O BellecTBa

13 CriocoOslI MoTydeHus ¥ IPUMEHEHHUE ape-
HOB

34 ['eneTnyeckasi CBA3b MEXKAY Pa3TUIHBIMU
KJIacCaMU YIJIEBOJI0POIOB
Pacu€Tel Mo ypaBHEHUSIM XHMHUYECKHUX pPe-

35 akuuid. CuctemaTusaius 1 06001IeHne
3HaHUU 10 TeMeE

16 [Ipuponnsiii raz. [lonmytHbie HEeQTAHBIE ra-
3Bl

37 KameHHbI# yroib v IPOIYKTHI €ro nepepa-
00TKH
Hedts 1 cioco6w1 €€ nmepepaboTk.

38 [IpumeHeHne TpoIyKTOB IepepaboTKU
HeTH

39 ['eHeTnyeckas CBA3b MEXAY pPa3InUHBIMU
KJIacCaMU YTJIEBOI0POIOB
l"anoreHonpou3BOIHbIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIIMU 3aMellle-

HHUA raJJor¢Ha




JleiicTBuUE 1IE€I04YE HA raJOreHIPOU3BO/I-

41 HbIe. B3anmomelcTBrHe IUTaIOTeHAJIKAHOB C
MarHveM U IUHKOM

4 CucremaTtu3zaius 1 0000IIeHIE 3HAHUN TIO
pazneny "Yrierogopoasr"

43 KonrtponsHast pabota o teme "YrieBono-
poast"
[IpenenbHbIE OJTHOATOMHBIE CTUPTHI: TOMO-

44 JIOTUYECKHH psa, odmas hopmya, CTpoe-
HHUE MOJICKYJI, U30MEpPHs, HOMEHKIIATYpa,
Knaccudukanus, Gu3nIecKrue CBOMCTBA

45 XUMUYeCKUe CBOMCTBA MPEAETbHBIX OTHO-
ATOMHBIX CITUPTOB

46 CriocoObI osTydeHus 1 IPUMEHEHNE OJTHO-
ATOMHBIX CITUPTOB
[TpocTsie 3pupbl: HOMEHKIATypa U U30Me-

47 pusi, 0COOEHHOCTH (PU3UUECKUX U XUMUYe-
CKUX CBOMCTB
MHOr0oaTOMHBIE CIIUPTHI: ITUICHTITUKOIb U

48 TJIMLEPHUH, X PU3NYECKUE U XUMHUECKHe
CBOMCTBA

49 Crioco0bI MoTy9eHus ¥ IPUMEHEHHE MHO-
FOATOMHBIX CIIUPTOB

50 @DeHOoJI: CTPOCHHE MOJIEKYIIbI, (PU3nUEeCcKre
cBorcTBa. TOKCHYHOCTH (heHoIa

51 XumHueckue cBoiCTBa (penona

5) CnocoObI Moty4eHus: U NpuMeHeHue GpeHo-

Ja




53

[TpakTrueckas padota Ne 2. Permenue sxc-
NepUMEHTaIbHBIX 33/1a4 10 TeMe "CrupTsl
U GeHOoIbI"

54

Cucremarusaius 1 0000I1IeHNE 3HAHUN 110
TEME

55

AJbIeruibl U KETOHBI: 3JIEKTPOHHOE CTPO-
€HHe KapOOHMIBHON TPYHITBI; TOMOJIOTHYe-
CKHe psijibl, o0mas hopmyrna, u3oMepus u
HOMEHKJIaTypa

56

ANbIEruIbl M KETOHBI: (PU3HMUECKUE CBOM-
CTBA; PEAKLUH IPUCOECTUHEHUS

57

Peakiuu oKuCIeHUS U Ka4eCTBEHHBIC pe-
aKIUU aIbIETHI0B U KETOHOB

58

CriocoObI MOTy9eHHUs aTbICTHIOB U KETO-
HOB

59

O/HOOCHOBHBIE IIpeieNIbHbIE KapOOHOBBIE
KHUCJIOTbI, 0COOEHHOCTH CTPOEHUS UX MOJIe-
Kyl

60

N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3NYECKHe CBOMCTBA

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJHO-
OCHOBHBIX KapOOHOBBIX KHUCIIOT

62

Oco0OeHHOCTH CBOWCTB MYPaBbUHON KUCIIO-
Tbl. MHOr006pasue KapOOHOBBIX KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HETIPEAEIIbHBIX U
apoMaTUYeCKHX KapOOHOBBIX, TUKAPOOHO-
BBIX, TUJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BBICIINX KapOOHOBBIX




KHUCJIOT

64

[onsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOb!I MoTydeHHs ¥ IPUMEHEHUE Kap-
OOHOBBIX KUCJIOT

66

CrnosxHbie 3(hUPBI: TOMOJIIOTHYECKUN PSIJI,
oOmrast hopMyna, U30MepHUsi U HOMEHKJIIATY-

pa

67

duznyeckue 1 XuMUIECKHe CBONCTBA ApU-
poB

68

Pemenue pacy€THbIX 3a1a4: 10 YPAaBHEHHUIO
XMUMHUYECKON peakluy, Ha OIpe/IesIeHIe
MOJIEKYJISIPHOM (POPMYIIbl OpraHMYECKOro
BEIIIECTBA

69

[Ipaktuyeckas padota Ne 3. Perenue 3kc-
NepUMEHTAIBHBIX 3a/1a4 1o Teme "Kapo6o-
HOBbIE KUCTOThI. CiokHbIE 3puphl"

70

Kupsl: ctpoeHue, GU3NUECKHe U XUMHUYE-
CKHE CBOICTBA (TUAPOIIU3)

71

Oco0eHHOCTH CBOMCTB JKUPOB, COJIEpKa-
[IMX OCTAaTKU HENPEIEIbHbIX KUPHBIX KHUC-
n0T. XKupsl B npupoe

72

MBpiia Kak COJIM BBICIIUX KapOOHOBBIX KHC-
JIOT, UX Morotiee acicTue. [lonsatrue o

CHUHTCTHUYCCKUX MORIIINX Cpe)lCTBaX
(CMC)

73

I'eneTnueckas cBsI3b YIJI€eBOAOPOAOB U
KHUCJIOpOACOACpKAIINX OPraHUYCCKUX BC-




IIECTB

Pacuérel 0 ypaBHEHUSIM XUMUYECKUX Pe-

74 .
aKIUi

75 Cucremartuzanus 1 00001IeHHE 3HAHUH IO
TEMe
OO6m1as xapakTepHUCTUKa YTJIEBOJIOB U KJlac-

76 cU(UKaIMs YIIeBOAOB (MOHO-, TU- U MOJIU-
caxapuibl)

77 Mounocaxapusl: pu3HMYECKHUEe CBOICTBA U
HaXOXXICHHUE B TIPUPOJIC

73 [IpumeHeHue TII0K03bl, €€ 3HaUCHHE B
KHU3HEeATEIbHOCTH OpraHu3mMa
Jucaxapuapl: caxapo3a, MaJIbT03a U JIAKTO-

79 3a. HaxoxneHue B mpupojie ¥ NpUMEHEHUe
JcaxapuioB
[Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYI,

80 duznyeckre U XUMUYEeCKUe CBOWCTBA, IpHU-
MEHEHHE

81 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 3a1a4 Ha onpezee-

82 HUE JI0JIM BBIXOJIa IIPOJIYKTa PEAKLIUN OT
TEOPETUYECKH BO3MOKHOT'O

23 Cucremartuzanus 1 00001IeHHE 3HAHUH IO
pazneny

%4 Kontponsnas padota o teme "Kucnopon-
co/iep Kalue opraHu4ecKue coeTMHeHus "

85 AMUHBI: Knaccu(puUKaIus, CTPOCHUE MOJIe-

KyJ1, o011ast popmysa, ©30MEpHs, HOMEH-




KJaTypa U (U3nIeCKue CBOWCTBA

XUMHUYECKUE CBOMCTBA ann(aTHIecKux

86
aMUHOB

27 AHWINH: CTpOEHUE aHUJINHA, OCOOCHHOCTH
XUMHUYECKHX CBOMCTB aHWJIMHA

28 CriocoObI MOTy4eHUs ¥ IPUMEHEHHUE aJIH-
(daTUUeCcKrX aMUHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30Me-

89 pus, usndeckue cBoricTBa. OTaEIbHBIC
MPEeACTaBUTEIN (l-aMUHOKHUCIIOT
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT, UX

90 OMoJOruvYecKoe 3HaYeHUEe aMUHOKHUCIIOT.
CuHTEe3 ¥ THAPOJIN3 TIENTHIO0B

91 benku xak mpupoaHbIE TOJIUMEPHI; CTPYK-
Typbl OEIIKOB

92 XUMUYeCcKue CBOMCTBA OEJIKOB
AzoTcoieprKalie reTepouuKInIecKie co-

93 equHeHus. HykIeMHOBBIE KUCIIOTHI: COCTAB,
CTpOEHHUE 1 OMOJIOTUYECKAs POJIb
[TpakTrueckas padota Ne 4. Permenue sxc-

94 MepUMEHTAIBHBIX 3a/1a4 10 TemMe "A30Tco-
JepoKallue OpraHuyecKue coeuHeHus"
[TpakTrueckas padota Ne 5. Permenue sxc-

95 MepUMEHTAJIbHBIX 3a/1a4 1o Teme "Pacmo-
3HaBaHUE OPTaHUYECKUX COCAMHEHUM"

96 Konrtponsnas pabota o teme "A3oTco-

ACprKalue OpraHn4CCKUcC COCI{I/IHCHI/I}I"

97

OCHOBHBIE TTOHSATHS XMMHH BRICOKOMOJIE-




KYJISIPHBIX CO€AUHEHUIN U METObI X CHH-
T€3a —IOJIMMEPHU3ALUS U MMOJUKOHIEHCa-
U

98

[TnacTmacchl. YTunuzamnus u nepepadoTka
IIacTUKA

99

DnacToMephl: HaTypaJIbHbIM CHHTETHYE-
cKHe Kaydyku. Pe3una

100

Bonoxkna: HAaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepBI CIiIeouaJIbHOIO
Ha3HAa4YCHUA

101

[Ipaktuyeckas padota Ne 6. Perenue sxc-
MepUMEHTAJIBHBIX 3a/1a4 1o Teme "Pacmo-
3HaBaHHE IIaCTMACC U BOJIOKOH"

102

O06o00meHne U cucTeMaTU3alus U3y9eHHO-
ro Marepuaia no teme "BbicOkoMoIeKy-
JIIpHBIEC COETUHEHUS"

OBLIEE KOJIMYECTBO YACOB I10 I1PO-
I'PAMME

102




YYEBHO-METOJIMYECKOE OBECITEUEHUE OBPA30BATEJIh-
HOI'O MPOLIECCA
OBSA3BATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

Xumus 10 knacc. YriyoseHHsiit ypoBenb: yueOnuk /O.C. INabpuensH, N.T.

Octpoymos, C.1O. I[Tonomapes. - M.: Jlpoda, 2019. - 368 c.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya type-metodicheskoe-posobie/

I"abpuensn O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensina u
Ap.

«Xumus. 10 knacc. Yroyonéunsiit ypoenby / O. C. IN'abpuensn, U. I'. Octpo-
YMOB,

C. A. CnagkoB. — M.: [Ipocsenienune, 2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/00ad9cb2
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