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HOACHUTEJBHAA 3AIINCKA

[Iporpamma y4eOHOTrO Kypca MO XUMHUH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboraHa Ha ocHoBe DenepanibHOro 3akoHa ot 29.12.2012 Ne
273-®3 «0O6 obpazoBanuu B Poccuiickoit ®Denepauun», TpeOOBaHUN K
pe3ynbTaTaM OCBOEHHUS (enepaabHO 00pa30oBaTENbHOW MPOTrpaMMBbl CPETHETO
odmero o6OpazoBanuss (POII COQO), mnpencraBiaeHHbIXx B PeneparbHOM
rocyapctBeHHOM oOpasoBaTenbHoM cTaHgapte COO, ¢ yuérom Konmeniuu
npenojaBaHusl yueOHOro mpeamera « XUMHus» B 00pa3oBaTEIbHBIX OpraHU3aIUsax
Poccuiickoit ~ ®Denepanvy,  peaqu3yIOIIMX  OCHOBHBIE  00Opa3oBaTeNIbHbBIC
MpOrpaMMbl, U OCHOBHBIX MOJIOXKEHUU «CTparernu pa3BUTHUS BOCIUTAHHS B
Poccuiickoit ®enepanu  Ha nepuony a0 2025 roma»  (Pacmopsikenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONpPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro kypca «Xumus» miasg 10 kmacca Ha 0a30BOM YPOBHE COCTAaBWIU
koHnentyanbHbie TookeHnss ®PI'OC COO o B3anmM0OOYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEpLIAIOIIMM 3TaloOM peaju3alud Ha
COOTBETCTBYIOIIIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHud. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YEeJIOBEKa, a TaKkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpOoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOTrO OIpPENEiIeHbl B
mporpaMme M0 XHMHUHM € Y4ETOM CHenuPuKd HAyKd XUMUU, €€ 3HAYCHUS B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0lmMX 1eaed MW MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILUICHHUS,



B CO3/JaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHo B3aMMOJIEHCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HalpaBlieHa Ha pEIICHHE
rII00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU M OXPaHbl 310POBBS.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3zoBaHus cojaepxkaHue Kypca «OpraHuyeckas XuUMUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO  Ha  OOMIEKYJIbTYPHYIO  MOJATOTOBKY  OOydYarommxcs,
HEOOXOMMYIO UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO
BKJIIOYEHUS] B JKM3Hb COLMyMa, MPOJOJDKEHHUS OOpa3oBaHUsS B Pa3IMYHBIX
00JIaCTSX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CrpykTypa conep:xkanust Kypca — «OpraHnyeckas XUMus» cHOpMHpPOBaHa B
nporpaMMe Mo XMMHUM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K M3YyUYEHHUIO Y4eOHOTo
MaTepuaiga U 00yCJIOBJIEHA MCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUU Ha
ONpeNeNnEHHBIX TEOPETUUYECKUX YpOBHIX. Tak, B Kypce OpPraHMYecKOM XUMUU
BEILIECTBA pPACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOW TEOPUU CTPOCHUS
OpraHMYECKUX COEIMHEHHMH, a TakKe Ha YpPOBHE CTEPEOXHMHYECKHX H
AJIEKTPOHHBIX IPEJCTaBICHUNA O CTpoeHHU BemiecTB. CBeleHUsT 00 M3ydyaeMbIX B
Kypce BEIIECTBAX [JAalTCS B Pa3sBUTUM — OT YIVIEBOJOPOJOB 1O CIOXHBIX
OMOJIOTMYECKHU aKTUBHBIX COeIMHEHHI. B Kypce opraHnyeckoi XMMUU MOJYyYaroT
pa3Butue CcOpMHUpPOBAHHBIE Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
NEePBOHAYAJIbHBIE TIPEACTABICHUS O XHUMHYECKOW CBSI3U, KIACCU(PUKAIMOHHBIX
IpPU3HAaKaxX BEUIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HUX CTPOEHHUSA, O
XAMHUYECKON PEAKLINH.

B nmmane pemieHus 3aad  BOCHUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOy4JaronmMxcss MPUHATHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4EOHBIX JACWCTBHM, UMEIOUMX ©0a30Boe 3HAUYEHHE JJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku uHbOpMaIIUKU, HEOOXOAUMBIX JJI IPUOOPETEHUSI OTBbITA MPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENBHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenomaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOINETro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus, IPU ONPEAEICHUN



COZIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YCHHS TpeaMeTa HaIrpaBiICHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIMOHHO TpHU3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJUYCCKOW TOYKH 3PEHUS TaKOW TOIXOJ] K OINpEICTCHHIO IeNiel H3ydeHUs
MpeMETa SBISICTCS BITOJIHE ONPaBIaHHBIM.

CorymacHO MaHHOW TOYKE 3PCHHsI TJaBHBIMH IEISAMH HW3Y4YeHHUsS Kypca
«Opranuyeckas XuMus» SBIISIOTCS:

e (opMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKAT KIIFOYEBBIC TOHATHS, (PyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IAaX IMO3HAHHMSI
BCIIECTB M XUMUYCCKUX pEaKIui, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHWMHYECKOTO DJKCIEPUMEHTa, COOJIOICHUEM TPaBUII
0e30MmacHOro o0parieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTum, conepikaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
MpeaIMeTa B IPOrpamMme 1Mo XUMHUHA YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME CcpeaHero oomiero odpazoBanus. Ceroans B
NPENolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYCCKOH KOMIIOHCHTE COJCp)KaHWS OOYYCHUsS, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIEO0Pa30BaTEIbHON OpPTraHU3aIliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh crocobaMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHCHHUS WX B PEANbHOU >KH3HU
JUTSL pEIIeHUS TTPaKTUYECKHUX 3a]1a4.

B cBsa3u ¢ o3TEM npu  u3ydeHHMM Kypca «OpraHuyeckas —XUMHS»
JTOMUHUPYIOIEE 3HAUCHUE MPUOOPETAIOT TaKKE 1NN U 33]1a4H, KaK:

ajanTamnys 00yJarolmuXxcsi K YCIOBUSAM IUHAMUYHO PA3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIIeHN B KOHKPETHBIX YKU3HEHHBIX CUTYAIUsAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y OOyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jIMuHBIX BHIOB



JESITEIbHOCTH: PEIIeHUs Mpo0seM, MOoUCKa, aHanu3a U o0paboTku uHpopmammu,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B T[IO3HAaHWW XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHanu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaroumxcss YOEeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MTPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOpPETEHHs OIbITa
WCTIONIb30BAaHUS TIOJIyYCHHBIX 3HAHWM Uil MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpemHero oOmiero oOpazoBaHusi Kypc «OpraHudeckas
XUMHs» 0a30BOr0 YpOBHSI BXOJUT B COCTaB NMpeAMETHOHN obnactu «EctecTBeHHO-
Hay4YHbIE MTPEIMETHD.

OOmiee 4yMCIO YacoB, OTBENEHHBIX ISl M3y4eHHS Kypca «OpraHnmyeckas
XUMHUsI», Ha 0a30BOM YPOBHE CpeaHero o01iero oopa3oBaHus, cOCTaBisieT 34 vyaca
B 10 kiacce - 1 yac B Hezpelno.



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI0KeHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYECKMX BEIIeCTB. [omoJyorus, u30Mepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHMsI), HaXOXKIACHHE B MPHUPOAE, IMOIYYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (pEakUUu THAPUPOBAHUS, rajlOreHUPOBaHMs, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. T01yon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
METaJUlaMM, KaueCTBEHHasl PEaklus Ha MHOIOATOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nyeckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, PEaKIus 3TeprU(pUKalUu), MOJIyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
clokHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukanus ~— yrieBoloB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a kak mpupojaHble noauMmepbl. CTpoeHHe Kpaxmalia U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIMPTOB, KAaYE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CHHUPTOB (OKHUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WIIA IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Puzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBbIE coeanHeHus. l[lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPYyKTypa OenkoB. XMMHYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE 1 ONKMCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JACHATYpalus OCIKOB MpH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJCKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MEeXIpEeIMETHBIX CBA3EH MPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAyUHbIE IOHATHS: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/bI, TOJE3HbIE UCKONAEMbIE, TOILIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MNPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OMbITa MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBINOJHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBuil 0O€30MacHOr0 OOpalleHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YaCTHE€ B PEUICHUM MPaKTUYECKHUX 3adad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOrO Pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U Pe3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHpOBaHUN PANMOHATIHLHOTO HAYYHOTO MBINIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHUM MEAMIMHBI, O0OECIEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS I aHAIN3a U OOBSICHEHUS SIBJICHUA OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHHM C KU3HEHHBIMH IMMOTPEOHOCTAMH;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, HayIHBIH (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh UX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATEIbHO TMPOTHO3UPOBATH €ro pe3yibTar, (popMynupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, TMPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMAMK, HEOOXOAMMOW IJisi BBINOJHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro mpoekTa u (popMyarpoBaTh BHIBOJIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

chOpPMHPOBAHHOCTh  TMPEACTABICHUM O XHMHYECKOW  COCTaBIISIIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpallEHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS MNPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MpU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMynl  OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTACJIbBHBIX OPraHUYECKUX BEUIECTB (ITWIIEH, MPONWJIEH, AaleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENESTh BHJbI XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOIO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIb30BaHUS XUMUYECKOM
MOCy/IOl U J1aOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMIOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B UENAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUS ¥ TPEJAOTBPAIICHHS WX BPEIHOTO BO3JCHCTBHSI HA OpPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKHX SIBICHUH .



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
Ne /it Kourposbnbie IIpakTHyeckue
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
https://lesson.edu.ru/04/10
11 BBenenue 4 https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
XUMHUECKHE PCaKIH B https://!esson.edu.ru/04llq _

1.2 N 5 https://interneturok.ru/subject/chemistry/class/10

OPTAHIHCECKOU XHMHL https:/resh.edu.ru/subject/29/10/
Hroro mo pazueny 9
Pa3nen 2. YraeBonopoabt

TTpe/ielbHbIC YTICBOIOPOE — https://!esson.edu.ru/04/10_ _

2.1 2 https://interneturok.ru/subject/chemistry/class/10
AlTKAHDI https://resh.edu.ru/subject/29/10/
Helpe/ieibHble YIIeBOIOpOIB: https://!esson.edu.ru/04/10_ _

2.2 6 1 https://interneturok.ru/subject/chemistry/class/10
AIIKCHEL, a7TKaAMCHEI, ATIKHHBI https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10

2.3 ApoMaTnyecKkue yriieBoAaopo bl 2 https://interneturok.ru/subject/chemistry/class/10

https://resh.edu.ru/subject/29/10/
IIpupoaHbIE HICTOYHUKHU https://lesson.edu.ru/04/10

2.4 YTJIEBOJOPOAOB M HX 3 1 https://interneturok.ru/subject/chemistry/class/10

nepepaboTka https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13



https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://lesson.edu.ru/04/10

3.1 Cruptel. deHon 3 https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
Ambxernasr. Kap6oHoBbIe https://!esson.edu.ru/04/10_ _
3.2 7 https://interneturok.ru/subject/chemistry/class/10
KHCIOTHL. CIIOKHEIC SQHPEI hittps://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
3.3 YraeBobl 3 https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
Htoro no pazneny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust

https://lesson.edu.ru/04/10

4.1 A3oTcoaepKalme COeTMHCHUS 3 https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
Htoro mo pazneny 3
Paszgea S. BoicokomoJieKkyJ/IsIpHbIE COeINH
Mactyaces. Kavavi https://lesson.edu.ru/04/10
51 B - NAYHYKH. 2 https://interneturok.ru/subject/chemistry/class/10
0JIokHa https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME



https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBo yacoB
Hara JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Kontpoasn Ilpakruyeck
Bcero u3ydyeHusi 00pa3oBaTejbHbIE PEeCYpPChI

n ble paboTbl  HMe padoThI

CoBpeMeHHbIE HaAY4YHbIE

MIPEJICTABJICHHS O TCOPHH CTPOCHUS

OpTraHUYeCKUX coequHEeHn A.M. https://!esson.edu.ru/04/19 .

1 0 0 https://interneturok.ru/subject/chemistry/c
byrneposa. Bsaumuoe Biusiue lass/10 https://resh.edu.ru/subject/29/10/
aTOMOB U TPYII aTOMOB JIPYT Ha
Apyra
OTJII/I‘-II/IG paBHHqHBIX THUIIOB
ruOpuAn3auy APYr OT Apyra. https://lesson.edu.ru/04/10
DIEKTPOOTPULIATEIBHOCTh ATOMOB 1 0 0 https://interneturok.ru/subject/chemistry/c
YIIIEpOJia ¢ Pa3IMYHBIMUA THITAMH lass/10 https://resh.edu.ru/subject/29/10/
rHOpUAN3aIIH
I'eomeTpuueckas usomepus: https://lesson.edu.ru/04/10
ontnyeckas. buogornueckoe 1 0 0 https://interneturok.ru/subject/chemistry/c
3HAYCHUE ONITHYECKOW U30MEPHH lass/10 https://resh.edu.ru/subject/29/10/
BrimioHeHNE TECTOBBIX 3aJaHHI 110 https://lesson.edu.ru/04/10
Teme «CTpoeHue OpraHuIeCcKux 1 0 0 https://interneturok.ru/subject/chemistry/c
BEIIECTBY lass/10 https://resh.edu.ru/subject/29/10/
THUNBl XUMHUYECKUX PEaKIHii B https://lesson.edu.ru/04/10

. 1 0 1 https://interneturok.ru/subject/chemistry/c
OPTAHIHICCKOM XMMHH lass/10 https://resh.edu.ru/subject/29/10/
Bzaumnaoe BimsiHHIE aTOMOB B https://lesson.edu.ru/04/10
MOJIEKYJIaX OPTaHUYECKUX 1 0 0 https://interneturok.ru/subject/chemistry/c

COE€IUHEHUN

lass/10 https://resh.edu.ru/subject/29/10/



https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://interneturok.ru/subject/chemistry/class/10
https://interneturok.ru/subject/chemistry/class/10
https://resh.edu.ru/subject/29/10/

BzaumHoe BIMsHHE aTOMOB B

https://lesson.edu.ru/04/10

7 MOJIEKYJIaX OPraHUYEeCKUX https://interneturok.ru/subject/chemistry/c
COCTMHEHUI lass/10 https://resh.edu.ru/subject/29/10/
COMDSOKCHHEIC CBS3I. MEXAHIEMEL https://lesson.edu.ru/04/10

8 P N https://interneturok.ru/subject/chemistry/c
XUMIHCCKHX pCaKiiH lass/10 https://resh.edu.ru/subject/29/10/
TecToBbIe 3agaHus M0 TeMe « THIIEI https://lesson.edu.ru/04/10

9 . https://interneturok.ru/subject/chemistry/c
XUMIHCCKHUX pCAKLIID lass/10 https://resh.edu.ru/subject/29/10/
I'eneTnueckas cBsi3b MEXIY
OCHOBHBIMI KIACCAMIL https://lesson.edu.ru/04/10

10 C https://interneturok.ru/subject/chemistry/c
YIJICBOAOPOZOB. L-OCTABIICHUC lass/10 https://resh.edu.ru/subject/29/10/
YYAIIUMHUCS CAMOCTOATEIBHO CXeM
BrimonHeHne TeCTOBRIX 3aJaHUN 1O https://lesson.edu.ru/04/10

11 Teme «l'eHeTnueckasi CBSI3b MEKIY https://interneturok.ru/subject/chemistry/c
YIJIEBOJAOPOAAMID) lass/10 https://resh.edu.ru/subject/29/10/
ADEHEL GeH30M1 1 TOIVOI https://lesson.edu.ru/04/10

12 Tp ’ yoI. https://interneturok.ru/subject/chemistry/c

OKCHHHOCTE apeHOB lass/10 https://resh.edu.ru/subject/29/10/
['enernueckas cBsA3b yrieBOI0POJIOB, https://lesson.edu.ru/04/10

13 MPUHAUISKAIUX K PA3TMYHBIM https://interneturok.ru/subject/chemistry/c
KJIaccaM lass/10 https://resh.edu.ru/subject/29/10/
[IpupoiHBIE HICTOYHUKHU

CBOLODOIOB: [IDHOONHEL 143 1 https://lesson.edu.ru/04/10

14 yr FIOPOJIOB: TIPHPOZL https://interneturok.ru/subject/chemistry/c
TOTYTHbIC Hf:(bTﬂHHe rasl, HegTh 1 lass/10 https://resh.edu.ru/subject/29/10/
MIPOJYKTHI €€ mepepadoTKu
[IpupoiHBIE NICTOYHUKHT https://lesson.edu.ru/04/10

15 YTJIEBOJIOPOIOB: IPUPOIHBIN Ta3 U https://interneturok.ru/subject/chemistry/c

TIIOIMYTHBIC HC(I)TSIHLIC ra3bl, HC(I)TL )51

lass/10 https://resh.edu.ru/subject/29/10/
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MPOAYKTHI €€ mepepadoTKu

KonTponbHas pabora no pazaeny

16
«YTIeBoA0pOab»
[IpenenbHble OJHOATOMHBIC CITUPTHI: https://lesson.edu.ru/04/10

17 METaHOJI 1 3TaHoJ. BomopoaHas https://interneturok.ru/subject/chemistry/c
CBA3b lass/10 https://resh.edu.ru/subject/29/10/
MHOFOATOMHBIC CLIIDTEL: https://lesson.edu.ru/04/10

18 PTBE https://interneturok.ru/subject/chemistry/c
THIICHIITIKOIIE | TIHIEpHH lass/10 https://resh.edu.ru/subject/29/10/
DeHoJI: CTPOCHUE MOJIEKYIIbL, https://lesson.edu.ru/04/10

19 (hbU3UYECKHE U XUMHUYECCKUE https://interneturok.ru/subject/chemistry/c
CBOMCTBA, IPUMEHEHUE lass/10 https://resh.edu.ru/subject/29/10/
Anbaerupl: GopMaibaerua U https://lesson.edu.ru/04/10

20 ' lf https://interneturok.ru/subject/chemistry/c
AHCTAILACTHIL ALCTOH lass/10 https://resh.edu.ru/subject/29/10/
OIHOOCHOBHBIE TIPE/IETbHBIE https://lesson.edu.ru/04/10

21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U https://interneturok.ru/subject/chemistry/c
YKCyCHast lass/10 https://resh.edu.ru/subject/29/10/
[IpakTnueckas padora Ne 2. https://lesson.edu.ru/04/10

22 «CBolicTBa pacTBOpa YKCYCHOM https://interneturok.ru/subject/chemistry/c
KHUCIIOTBD lass/10 https://resh.edu.ru/subject/29/10/
CreapuHOBas U OJICMHOBASI KUCJIOTHI, https://lesson.edu.ru/04/10

23 KaK TPEJCTABUTEIN BBICIITHX https://interneturok.ru/subject/chemistry/c
KapOOHOBBIX KHUCJIOT lass/10 https://resh.edu.ru/subject/29/10/
Mpbuia KaK COJIA BBICIITHAX https://lesson.edu.ru/04/10

24 KapOOHOBBIX KHCIIOT, UX MOFOITIEE https://interneturok.ru/subject/chemistry/c
eiCTBHE lass/10 https://resh.edu.ru/subject/29/10/

o5 CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE https://lesson.edu.ru/04/10

Kap6OHOBBIX KHUCJIOT. FI/I,ILPOJII/IS

https://interneturok.ru/subject/chemistry/c
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CJIO’KHBIX 3(pupoB

lass/10 https://resh.edu.ru/subject/29/10/

XKupsl: runponan3, npuMeHeHue,

https://lesson.edu.ru/04/10

26 1 https://interneturok.ru/subject/chemistry/c
Gronoriraeckas poik XHUpoB lass/10 https://resh.edu.ru/subject/29/10/
VYTIeBoabl: COCTaB, KiacCH(PUKAIus. https://lesson.edu.ru/04/10

27 Baxneiimue npeacraBuTenu: 1 https://interneturok.ru/subject/chemistry/c
TIII0K03a, PPYyKTO3a, caxaposa lass/10 https://resh.edu.ru/subject/29/10/
Kpaxmat 1 LelIio03a Kak https://lesson.edu.ru/04/10

28 1 https://interneturok.ru/subject/chemistry/c
TIPHPOMHBIC HOMMEPEI lass/10 https://resh.edu.ru/subject/29/10/
Kontposnbnas paboTta mo pazaery https://lesson.edu.ru/04/10

29 «Kucnopozacoxnepxariue 1 https://interneturok.ru/subject/chemistry/c
OPraHUYECKHE COCIUHEHUS lass/10 https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10

30 CtpyKTypsl 6€1KOB 1 https://interneturok.ru/subject/chemistry/c

lass/10 https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

31 Crpykrypst IHK 1 PHK 1 https://interneturok.ru/subject/chemistry/c

lass/10 https://resh.edu.ru/subject/29/10/
TostyueHHe pasHUHbIX KIACCOB https://lesson.edu.ru/04/10

32 . 1 https://interneturok.ru/subject/chemistry/c
OPTaHMHCCKUX COC/MHCHHIH lass/10 https://resh.edu.ru/subject/29/10/
PeaKIH MOHMEpU3ALIH 1 https://lesson.edu.ru/04/10

33 1 https://interneturok.ru/subject/chemistry/c
TIOTMHKOHACHCATIMH. lass/10 https://resh.edu.ru/subject/29/10/
I/ICKyCCTBCHHLIC U CUHTCTHUYCCKHUC https://lesson.edu.ru/04/10

34 1 https://interneturok.ru/subject/chemistry/c
Bonokna. Kaydyiu. [lnacTMacceL lass/10 https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»
["apa, H.H Xumus. 3agaunuk ¢ "momomuukom". 10-11 xkmacest/ H.H. Iapa,

H.N.I'abpyceBa. — M.: IIpocBenienue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.PabunoBuy, B.A. KpaTkuii xumudeckuii cnpaBoyHuk: Cripas.
u3a./B.A.PabunoBuy, 3.41. XaBuH. — noj pen. A.A.Ilorexuna u A.11.Edpumona. —
3-e uzn., nepepad. u gom. — JI.: Xumus. 1991. — 432 c.

2.CaBunkuHa, E.B. Xumus: 50 TUIIOBBIX BAPUAHTOB HK3aMEHAIMOHHBIX PabOT MO
noaroroBkek EI'D/ E.B.CaBunkuna, O.I". XXuseitnoBa. — M.: ACT: Actpens;
Brnagumup: BKT, 2010. — 414c.

3.COopHHMK KOHKYPCHBIX 3a/a4 ¢ pemieHusmMu/ o pea. M. A.Bonoaunoi. — M.

N3n-Bo Mock. YH-Ta, 1983. — 248c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/



5. http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

7. http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi sp
ravochnik dlva podg/read online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-
olia.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimiia
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