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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpeHEro oOIero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DepepalbHOM TOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHU «CTpaTerun pas3BuTHS BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yyenue mpeamera, peainsyeMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
POJOJIKEHUST OOy4YeHHs] B OpraHu3anusix NpodecCUOHATbHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJIeH, CoaepKaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e HMHQOPMAIMOHHO-METOAMYECKAsl,  pealu3alus  KOTOpoil  obecreynBacT
HOJy4yeHHe TMpPEJICTaBICHUs O UENIX, COAEpXKaHWM, OOIIel CcTpaTeruu
oOyuyeHusl, BOCHUTAHMS W Pa3BUTHS OOYYaAIOUIMXCS CPEACTBAMHM IpeaMeTa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OPraHM3alMOHHO-IUIAHUPYIOWIAsA, KOTOpas IpeayCMaTpUBAET ONpPEIEICHUE:
OPUHLMIIOB CTPYKTYPUPOBAHUS M IIOCIIEIOBATEIBHOCTH W3y4YEHUS y4eOHOro
MaTepuana, KOJIMIeCTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MOIXO0B
K (OPMHUPOBAHUIO  COJACPKATEIbHONH OCHOBBI KOHTPOJS M OICHKH
0o0pa30BaTeNbHBIX JOCTWKEHUN  00y4alomMxcsi B paMKaxXx HTOTOBOI
aTTecTallMi B (JOPME €IMHOTO TOCYIaPCTBEHHOIO 3K3aMEHA 110 XUMHUH.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:

e YCTaHABJIMBAaE€T MHBAPUAHTHOE IPEIMETHOE COJEp)KaHHue, 00s3aTeNbHOE I
U3Y4YEHHS B paMKax OTIENbHBIX MPO(pHIIEH, MpeaycMaTpuBaeT pacipeiesieHue u



CTPYKTYpUPOBAHME €ro IO  KjaccaM, OCHOBHBIM  COJIEPKATEIbHBIM
JUHUAM/pa3aenaM Kypca;

e aT MPUMEPHOE pacCHpeaesiCHHEe Y4eOHOTO BPEMEHM, PEKOMEHIYEMOIO st
W3YUYEHUSI OTJICTbHBIX TEM;

e TpenajiaraeT MPUMEPHYIO MOCIE0BATEIBHOCTh U3YUEHUS YUeOHOTO MaTepHaia C
y4€TOM JIOTUKH TIOCTPOEHHSI Kypca, BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX
CBSA3€EH;

e JA€T METOAMYECKYI0 MHTEPIIPETAMIO LI U 3aJa4 W3YyYCHUsS MNpeaMeTa Ha
yrayoJIEHHOM YpPOBHE C Y4Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME

cpenHero  obmero  oOpa3oBaHMs,  COAEP)KATEIbHOM  XapaKTEePUCTHKU
IUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbI
cpenHero  obmiero  oOpa3oBaHust  (JIMYHOCTHBIX,  METANpPEIMETHBIX,

IpPEeAMETHBIX), a TaKkKe C Yy4ETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX
JEeUCTBHM 00yYaronierocs Mo OCBOCHUIO COJIEPKAHUS MPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh ¢ OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOI'O OOIIIEro
oOpazoBaHus. 3a TmpeaeIaMyd YCTAaHOBIICHHOW TpOorpaMMON TI0  XUMUH
00s13aTeNTbHON (MHBAPUAHTHOW) COCTABIISIIONICH COACPIKaHUS Y4EeOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi JIOJKHA OMNPENENSIThCS B COOTBETCTBHM C HAINpaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudepeHIIMPOBaHHOTO O0yYEeHHMS Ha YpPOBHE CpeIHero oOlmiero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
NPEEeMCTBEHHOCTH €  MOCJIEIYIONIMM  J3TalloM  MOJYYeHHs]  XUMHYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCHHUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHoHAIBHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA pPACIIUPEHUE U  YIIYyOJIeHHE TEOPETUYECKOU |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
oOy4YeHHMsI, B TOM YUCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTyYSHHS XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHUS
denepanbHOil  00pa3oBaTENBEHON MPOTpaMMBbl  CpemHEro o0Imero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TAaKKE Ha peIIeHHe 3ajad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTUS OOyYaromuxcs, Ha (OPMUPOBAHHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUI, YMEHHUI paldOHaIu3aluu Yy4eOHOTO Tpyda U



00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX  MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBasionuMu mpeaMeTa «XUMEs» Ha YPOBHE YIUIYOJIEHHOTO HM3ydYeHUS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KYypCOB B TMPOTPaMME [0 XHMHH 3a OCHOBY
npuHATel nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOTrOo
YPOBHEH U3YyUYEHHUs IIpEeaAMETaA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYCHHs IpeaMeTa. JTa chcTeMa
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOEe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid  00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredyeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0O0BbEMAa 3HAHUH O XUMHUYCCKHUX
DJIEMEHTaX W CBOWMCTBAaX WX COCAMHECHHWN HA OCHOBE PACIIMPCHHS U YTIIyOJICHHUS
NPEJCTaBICHUH O CTPOCHHU BEIIECTBA, XMMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TepMoauHaMHKH. WM3ydeHue mnepuoamdeckoro 3akoHa u Ilepuoanydeckoit
CUCTEMBbl ~ XMMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHur, a TakkKe ¢ TOYKH 3pEeHUs MeXaHU3MOB €€ oOpa3zoBanusa. M3ydeHue
TUTIOB ~ pEaKkiui  JOomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannuyeckoil XUMHUHU TIPH PACCMOTPEHHUHM PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIeKTPOHHBIX 3] deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO PO s (TJIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUH) OKAa3bIBAIOT BIUSHUE CMEXHBIC TIpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaYeHUe OyayT MMETh JIEMEHThl Y4eOHOTo Marepuana no oOmeid xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi TeopHusi (MOJEKYJspHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTUW, 3aKOHBI TEPMOAMHAMHUKH, SJEKTPOJIN3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.



B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  ciayyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHHUSI XMMUYECKOW  OpraHu3allMd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOZST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIeBOAbl, HYKIECHHOBBIE
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAX IPEACTABUTENIECH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3YYEHUS
CYLIHOCTH MpOoIecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
OOIIIEHAayYHBIX METOIOB TTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUM M3ydeHHe mpeaMera «XuMUsS» Ha YriayOJE€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU MpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeaMera «XuMUs» Ha YrIyOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpellHEero oobmiero oOpazoBanus (Ha 6a30BOM
yYpOBHE), 3a7laueil MEePBOCTETNICHHON 3HAYMMOCTH SIBIIA€TCAS (DOPMUPOBAHHE OCHOB
HayKM XUMHU Kak o00JIacTU COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTUYECKOM
NEATENBHOCTU YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriIyOJIEHHOM YpPOBHE M3Y4YEHHMs MpeaMeTa IPeArnoyaract
peanu3anuIo TakKuX LEeIeH, Kak:

e (opMupoBaHHME MPEACTAaBICHUM: O MaTepuaJbHOM E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSX W II03HABAEMOCTH SIBIICHUI NIPHUPOJBI, O MECTE€ XUMHHU B
CUCTEME €CTECTBEHHbBIX HayK U €€ BeJylleil posin B 00ecleYeHNH YCTOHYUBOTO
pa3BUTUSL  YeJOBEYEeCTBA: B PELICHUH  MPOOJIEM  HKOJOTHYECKOH,
HHEPreTUYECKOM U MUIIEeBON 0€30MaCHOCTH, B Pa3BUTHHU MEAMLIMHBI, CO3/1aHUU
HOBBIX MAaTEpHUaJOB, HOBBIX MCTOYHMKOB SHEPIrUH, B OOECIeUYeHUU
palMoOHANIBHOIO MPUPOJONOIL30BaHU, B (POPMUPOBAHUM MHPOBO33PEHUS U
o0miel KyJabTyphl 4YellOBeKa, a Takke JKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOU Cpene;

e OCBOCHME CHCTEMBI 3HAHMUH, JEKAIIUX B OCHOBE XMMUYECKOW COCTAaBJISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIAMEHTAIBHBIX MOHITHH, 3aKOHOB
U TEOpUIl XMMHH, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHHMM BEIECTBA Ha
pPa3HbIX YPOBHSX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O
TEPMOJNHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs
XUMHYECKUX PEAKLM, 0 XUMUYECKOM PaBHOBECUH, PaCTBOPAX U AUCHEPCHBIX
cucTemMax, 00 OOIIMX HAyYHBIX IPUHIUIIAX XUMAYECKOIO IPOU3BOICTBA;



e (¢opmupoBaHue y 00y4aromuxcs 0CO3HAHHOTO MOHUMAaHUsI BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XUMHUUYECKUX 3HAHUHU JJI1 OOBICHEHUS KITIOYEBBIX HJIEH U mpoOsiem
COBPEMEHHOM XUMHH, JUIsi OOBSICHEHUS] U MPOTHO3UPOBAHUS SIBJICHUI,
MMEIOIIUX E€CTECTBEHHO-HAYUHYIO MPUPOJY; TPAMOTHOTO PEIICHUSI MpoOJieM,
CBSI3AHHBIX C XHMMHUEW, MPOTHO3UPOBAHUS, AHAIM3a W OLEHKU C TO3UIUU
HKOJIOTMYECKO 0€30MacHOCTH MOCIEACTBUN OBITOBOW W MPOU3BOICTBEHHOMN
NEATENbHOCTA YEJIOBEKA, CBSI3aHHOM C XUMHYECKUM IPOU3BOACTBOM,
UCIIOJIb30BAHUEM U MepepabOTKOM BEIECTB;

e yruyOJieHuEe MPEeJCTaBICHUN O Hay4YHBIX METOJax MO3HAHUS, HEOOXOJIUMBIX
JUISl IPUOOPETEHNS YMEHUM OPUEHTUPOBATHCSI B MUPE BEIIECTB U OOBICHEHUS
XUMUYECKUX SBJICHUN, HMMEIOIMIUX MECTO B TMPUPOAE, B MPAKTUUECKOU
NESATENbHOCTH U OBCEIHEBHOM JKU3HMU.

B mmane peanmuzaniu NEpBOOYEPEHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX

(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHETro OO0IIero oOpa3oBaHMs MPU W3YUYECHUH

npeamMera «XuMHs» Ha  yrayOJN€HHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh

npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BOCTIUTAaHUE YOSKJIEHHOCTH B MIO3HABAEMOCTH SIBIICHUM TIPUPOIbI, YBAKCHUS
K TIPOIIECCY TBOPYECTBA B OOJIACTH TEOPETUUECKUX M MPHUKIAJTHBIX
UCCIIEOBAaHUN B XUMUH, dbopmupoBanue MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

epa3BUTHE MOTHBAIMM K OOYYEHUI0O U TIO3HAHWUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIKO M CaMOBOCIIUTAHHIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e Pa3BUTHE IO3HABATEIBHBIX HWHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
criocoOHOCTEH oOy4arommuxcs, (GOpMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOO0Opa30BaHHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOU JeATEeILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e popMupoBaHHEe yMEHUW ¥ HABBIKOB Pa3yMHOrO MPHUPOOMOIL30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHUE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6uiee yncino 4yacoB, MPEAYCMOTPEHHBIX AJI U3YUYEHHUS] XUMUU Ha YTIyOJICHHOM

YpOBHE cpenHero obmero oopa3oBanus, coctaBiser 204 gacos: B 10 kmacce —

102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COETUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aTOMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel THOpUIU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOM CBsi3U (OOMEHHBIN M JOHOPHO-
aKuenTtopHblil). TUMNbl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOWMHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss oOpraHuyeckux coeauHeHuit A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbyakuronanpHOU rpynme. ['omonorus. ['omonorudeckue psiapl. CucreMaTndeckas
HoMeHKIatypa oprannyeckux coenuHenuii (IUPAC) u TpuBManbHblE Ha3BaHUSA
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYecKuX peakiui. OKUCITUTEITBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHUS BEUIECTB M HX INIPEBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKHWX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYyIIMBAaHME W TOpPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYIN aJKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, G-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: PEAKUHMHM 3aMEIICHUs, HU30MEPU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U u3oMepusi. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN — alKeHOB, Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, 6- U 7m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUMHEHUS, 3aMCICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIEC peakiuu Ha TPOHYIO CBsA3b. CIocOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XHWMHYCCKHC
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HA TMPUMEpPE alKWIbHBIX PATUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeQTsAHBIE Ta3bl. HedTh U €€ nmpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIaCCaMU YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOr€HAIKAHOB C MAarHUWEM W IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue oprann4ecKue coeIMHEHHUA.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXKIAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHUS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILCHHS], B3aUMOJICHCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIUSHHUE THUIPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEHNS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenruHeHus. OKUCIEHUE AJIbJAETUA0B, KAUECTBEHHBIE PEAKIIUN HA AJIbJACTUIBI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAsS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsl. CtpoeHue, puznueckue U XUMHUUECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBoaoB. Kinaccudukanus yrieBoaos (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lonmucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3(upoB 1eswnonosbl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATUJIIOBOI'O CIIMPTA B albJIETHU] HA PACKAIEHHOW MEIHOU IIPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) u  rugpokcumom  menu(Il)), peaknus raunepuHa
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ runppokcunoM meau(ll), BzammopeiicTue
Kpaxmayia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kalne OpraHnyeckue coeJuHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTRBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWMCTB aHWinHA. KauecTBeHHblEe peakiuu Ha aHuiIuH. CrocoOsbl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU OL-
AMHMHOKHCJIOT:  TJIMLUH, ajnaHuH. @Pu3nyeckue CBOMCTBA  AMHHOKMCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benkn kak npupomHele nonuMmepsl. llepBuunas, BTOpMYHas U TpEeTUYHAaA
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€lKH, peIIeHHEe HKCHEPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKyJISIPHBbIE COeIUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNU, CPEAHSS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepedTanaT). Y Tin3anus 1 nepepadboTka riacThka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KalpoH U JaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOM  (OpPMYJIbI OpPraHUYECKOTO COEAUHEHUsT 1Mo wmacce (00bEMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TOHSATUM, NPHUHATBIX B OTIEIbHBIX MpEIMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Martepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUM MUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MAaTEPHAIIbI U3 NCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux JIEMEHTOB (S-, P-,
d-, f-a;mementsr). PacmpeneneHue dJIEKTPOHOB IO aTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(UTYypaIlid HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3zb nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Mennaeneena.

XuMHuUeckass CBS3b. BuHJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBS3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpaTtHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajieHTHOCT, M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHAIIMOHHOW XUMUH.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHpie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKHX peakUil B HEOPraHUYECKON W OpraHUYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menounas. Bogopoaueiii nokaszarens (pH) pactBopa. ['maponus comeii. Peakiuun
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAMKATOPOB, HM3YYCHHUE BIUSHUS Pa3IMUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJUIOTPOIHUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

l"anorensl. Haxoxnenune B mpupoje, CrocoObl MONydeHHs, (pusndeckue u
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TMOTYYEHUS
KUCI0opoja. PU3NYECKUE U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOJAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbdunbl. Oxcun cepbui(IV), oxcua
ceprl(VI). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCHUIIBI a30Ta. A30TUCTAsi U a30THas
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KuCI0THl. [I[pruMeHeHue a3oTa
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yronpHas kuciota u eé
COJIM. AKTHBHPOBAaHHBINA yroyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpemHueBas KHUCIIOTa, CUIIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTayuioB. [IpumeHeHne MeTaiioB B OBITY U TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTy4YECHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrepuctuka MeTamuioB [A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctiuka metamuioB [IA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. MarHuii ¥ KajabUuid: moiyyeHue, (U3UYECKHe u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEILECTBA M €ro coeAuHeHWil. Am(poTepHbIe CBOICTBAa OKCHUIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u AUXpOMATHI, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). [lepmanranar kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxeneza(lll). [lonyuenue n mpuMeHeHHE Kele3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
LIMHKA U €TO COCIMHEHUN.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre o0pa3loB HEMETaUIOB, ropeHue cepwl, gocdopa, xene3a, MarHus B
KHCJIOpOJE, H3YYEHHE KOJUIEKIMH «MeTamuisl W CIUIaBbl», B3aUMOJCHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE ILIMHKA U JKeJie3a C pacTBOpPaMH KHUCJIOT U
1EJ104€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aMMOJECUCTBUE THUIPOKCUIOB AIOMHUHUSA M I[UHKA C
pacTBOpamMu KHUCIJIOT U IIEJIOYEH, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U MX COCTUHEHUN,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHru3aluil XMMUYECKOTO NpOou3BOACTBA. [IpombliieHHbIe
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl U €ro MOCIEACTBHS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
o0ecrieyeHuu MUIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03s1iicTBe. OpraHn4ecKkue U MUHEpaIbHbIC YI00pEHMUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MacCcoBOM J0Jie pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnveckor xumMuu B 11 Kjacce OCyIIeCTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHaJU3, CHMHTE3, KilacCcUu(UKamus, MepuoaUIHOCTh, HAOIIOJACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHE BEIIECTBAa, WJACAIBHBIN Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTYPTUs, CTPOUTEIHHEIC
MaTepualbl, CeIbCKOX03SIMCTBEHHOE MPOU3BOACTBO, MUILIEBAsI TPOMBIIIJIEHHOCTb,
dapmarieBTHYECKass ~ MPOMBIIUICHHOCTb, IPOU3BOJCTBO  KOCMETHYECKUX



npernaparoB, MNPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA YPOBHE VIJIYVBJIEHHOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCHUICKON Tpa’KJaHCKOM WACHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA M CAMOOTPEIEICHUIO; HATMYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIIECTBE MpaBWJIAMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMUS» OTpaxkaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHUYECKOW JeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHHS 00YYAIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PELICHUH Y4YEOHBIX U TMO3HABATENbHBIX 3a7ad, BBIMOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IPYTUX IpU aHAINW3€E Pa3IMYHbIX BUAOB YU€OHOU JNESTENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJIEJIUIO
OTECUYECTBEHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUS] XUMUHM, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTETIbHBIX ~ HAOMIOACHHWH, KPOIMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJa YYEHBIX U PAKTHKOB;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYyAIlMH, CBA3aHHbBIE C XUMUUECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UILIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TMOCIEACTBUN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJroIcHUsT TIpaBUJl Oe30MacHOro oOpalleHus C BeHecCTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAIbHON TPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIeCOO00Pa3HOro OTHOLIEHUS K MPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTMIXKEHUM XUMUU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKONU KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKPYXKAIoIeM MUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W Ba)XXHOW pOJIH B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUH YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHON KU3HU KAKIOTO YJieHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOAIINX B HEM M3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIFOYCHHS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON JIESITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iuyHbIX cepax mpodeccruoHaATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAay4YHbIE MOHATHSA, OTPAXKaIOIINE
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOEHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYarolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUA B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTH PE3YJIbTAThI AESTEIBHOCTH C TOCTABICHHBIMU LIETIAMU;

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKKU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B paccMaTPUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuYeckas Qopmysa, ypaBHEHUE XHUMHUYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHHS BEIIECTB U XHUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJI0OB PCIICHHWS NPAKTHYCCKUX 3ajJiad, NPUMCHCHHUIO Pa3IuIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BaHUA HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMaNMe: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI [0 CYHIECTBY 00CYK/1ae€MOW TEMBI B XO/I€ 1UaJIora U/Uiu
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOTro MpoeKkTa, U (opMyJIUpOBaATh BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMKA B
X0J1e 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss e€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJUIaraéMblii  aqropuT™M JIEUCTBUIM TpHU
BBIMIOJTHEHUM Y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3G (eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEero oOmero o0pa3oBaHMs BKIOYAIOT CHENU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI IEHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU M MPEOOPA30BAHUIO 3HAHUMN, BUIBI JCSITEIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOW, SHEPreTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,



HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieueHun PalMOHAIIBHOTO
MPUPOAOIIONB30BaHUsA, B (OPMUPOBAHMM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIOBEKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAaHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CpEE;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIINE NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, SJIPO U DJIEKTPOHHAsI
oboyouka aroma, s-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THOpuAM3alus AaTOMHBIX OpOHUTane, HWOH, MOJIeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTETIEHb OKHUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynmna, pajaukan, CTpyKTypHble GopMmyibl (pa3BEPHYTHIE, COKpAILIEHHBIE,
CKEJIETHBIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCIIOPOJI- U a30TCOJEPIKAIE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJIIDHBIE COCIUHEHUS; TEOPUM, 3aKOHBI
(nepuonnueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeiecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TpEeBpallleHUs] HSHEPrud MpPU XUMHYECKUX pPEaKluaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUEe B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUI; MTPEACTABICHUS
O MEXaHH3MaxX XHMHUYECKHX pPEakKlHi, TEPMOIUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30MepHbIi 3¢ dexThl, opuentanTsl | u Il poma);
(akTONOTrMYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
yCTaHaBJIMBAaTh UX B3aWMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS NpHU
ONMCAHUU COCTaBa, CTPOCHUS U CBOWCTB OPTaHUYECKUX COEIUHECHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCII0JIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsl COCTABJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (DOPMYIT OPraHUuYECKUX
BEILIECTB;

COCTaBJIATh YPAaBHEHUS XMUMHMUYECKHX PEAKLUUN M PACKPBIBATh MUX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUA  TOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOTO OajlaHca »3TUX peaklUHid, peakuuid HOHHOro OoOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYCCKUX BEIIECTB JJIS WIUTFOCTPAIUH
X XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHHWM: YCTaHABIMUBATh MPUHAMICKHOCTh W3YUCHHBIX
OpPraHWUYECKUX BEIIECTB 1O WX COCTaBy H CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) m mpuBOAWTH TpUBHAIBHBIC HA3BaHUS IS OTICIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, alleTUJICH, TOIYOJI, TJIUICPHH,
ATWJICHIJIMKONb, (EeHOJ, (GopMaabACTHUIl, alleTalbJCTH, alleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJIEMHOBAS, MATbMUTHHOBAS KUCJIOTHI,
TJIAIWH, ajJaHuH, MaJibTo3a, (DPyKTO3a, aHWIMH, TUBUHUJ, U30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMCHSATH TIOJIOKCHHSI TCOPUU CTPOCHHSI
opranudeckux BemiectB A. M. ByTtiepoBa 11 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMCHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3uvYecKkue MU XMMHYECKHE CBOWCTBA THUIMYHBIX TPEJCTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaIUCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, 1H- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh HAa KOHKPETHBIX IpPUMEpPaxX
XapaKTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCTUHEHUN OT
KPaTHOCTH M THUTIa KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro mepepaboTKu U
MPaKTHIECKOES TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJFOACHUN, U3MEPCHUH, MOJICIUPOBAHUN, YKCIICPHUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHHUS MPUMCHSTh OCHOBHBIC orieparuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOW  O€30MacHOCTH  TOCHEJACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IIAHUPOBATh U TPOBOJUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33j1a4 TI0 PACIO3HABAHHWIO OPTraHUYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUia SKOJOTHYCCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUSI HA JKUBBIE OpPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKHUX BEIIECTB, MOHUMAasi cMbICH TTokazatens [K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOU MHGOPMAILIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HAyJIHAs
JUTEpaTypa, CpeACTBa MaccoBoi mHGopmanuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, epepadaThiBaTh €€ M HUCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOJIM B OOECIEUEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMUUECKON peakIui, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOJIb30BaHUN BKHECHUIINX HEOPraHWUYECKHUX BEIISCTB B OBITY M NMPAKTHYCCKON
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIHUE IOHSITUS TPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMUYECKHE PEAKIIUH 0 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKI[U;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YKIEHHOE HIHEPTrEeTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHMIA: XapakTEpHU30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIHTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHUA );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHHUS] XUMUUYECKOTO PABHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOIllMe HayyHble TPUHIUIBI XUMHUUYECKUX IPOU3BOJICTB; I11€JI€CO00PA3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJICHHBIN ), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAs KOHUEHTPALUSY;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTeliss PacTBOPOB KHUCIOT U IIEJIOYEHR C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MuMeeT TpUMECH); NONHM BBIXOAA MPOAYKTAa pEaKuH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIbI) HWHIWKATOPOB, M3yUYCHHE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyIupOBaTh I1€Jdb HWCCJICAOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMNACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi uHbopmanuu, UHTepHET U Apyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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Utoro mno pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
31 Criuprr. denon 11 1 https://www.vaklasgru/p/h|_m||§/1_(_)—
klass/osnovy-organicheskoi-khimii
3.2 KapOoHunbHbIE COSTUHEHMS: allbIeTHIbI 21 1 https://www.yaklass.ru/p/himija/10-
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1 KeToHbl. KapOOHOBBIE KUCIIOTHI.
Crnoxwusle 3¢upsl. Kupsr

klass/osnovy-organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-

3.3 YIIEBO/p! d klass/osnovy-organicheskoi-khimii
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudeckne coeIMHeHUs1

4.1 AMWHBI. AMUHOKHUCIIOTBL. beku 12 https://www.vaklas;ru/p/hl_ml|Ef1/1_(_) -

klass/osnovy-organicheskoi-khimii

Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS

51 BEICOKOMOJIEKYIISIPHBIE COEINHEHNS 6 https://www. yaklass.ru/p/himija/10-
' yip 4 klass/osnovy-organicheskoi-khimii
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
11 3akoH u [lepunoanueckas cucrema 9 https://www.yaklass.ru/p/himija#program-
' XAMHUYECKHX dyieMenToB 1. U. 11-klass
MenneneeBa
19 CrpoeHue BelecTna. 11 1 https://www.yaklass.ru/p/himija#program-
' MHoroo0pasue BEIECTB 11-klass
13 T — 19 1 3 https://www.yaklass.ru/p/himija#program-
11-klass
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
21 HeMeTaList 31 1 3 https://www.yaklass.ru/p/himija#program-
11-klass
29 MeTaniLt 23 1 5 https://www.yaklass.ru/p/himija#program-
11-klass
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 MeToap! TO3HAHUS B XMMUH. 9 https://www.yaklass.ru/p/himija#program-
' XUMHS U )KU3HD 11-klass
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosmmuyecTBo yacos Mara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer Kourpoubusl | IlpakTuyeckn | H3Y4YeHH
o0pa3oBaTe/ibHbIE pecypchl
1| 0 e padoThI e padoThI s
[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
MpEJICTaBICHUE O 1 https://resh.edu.ru/subject/lesson/6149/start/17038
MHOTr000pazuu 8/
OpraHUYECKUX
COeqUHEHNN
DIIEKTPOHHOE
CTPOCHHE aToMa
yriiepoja (OCHOBHOE H https:/_/www.\_/aklz_;lss_._ru/p/himiia/lO-k_Ias_s/osnovv-
BO3GYKIGHHOS orqan|chesk0|-kh|m||-64905_54{sost0|an|e- _
cocTosHIS). 1 eIeh_ronov-y-atome-s-p-orb|tal|-elektronna|a-
konfiguratciia- _-6447220/re-2056¢9c5-a45d-
BanenTire 4c6C-9322-2430419013e1
BO3MOKHOCTH aToMa
yriepo/a
XuMuueckas CBSI3b B
OpPraHUYeCKHUX
COEIMHEHHAX.
MexaHu3MBbI 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-
o0pazoBaHus organicheskoi-khimii
KOBAJICHTHOM CBS3H,
crocoOBbl pa3pbiBa
CBs3EH
Teopus crpoeHust 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-
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OpraHUYECKUX
coenuHeHU A .M.
byrneposa

organicheskoi-khimii

Buner nzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAS.
ONeKTpOHHBIE
3¢hdexTs B MOJIeKyTax
OpraHUYECKUX
COCIMHEHU N

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

[IpencraBnenue o
KJaccuukanuu u
CUCTEMaTUYeCKas
HOMEHKJIATypa

(IUPAC)
OpraHn4€CKuX BCIIECCTB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

Knaccudukanus
peakuuii B
OPraHUYECKON XUMHUHU

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

Cucrtematuzauus u
0000111eHE 3HAHUHA T10
TEME

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

AJKaHBbI:
TOMOJIOTHYECKUH PsifI,
obmras ¢popmyina,
HOMEHKJIaTypa u
Hu30Mepusl,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE

https://resh.edu.ru/subject/lesson/6151/start/14999
3/
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CTPOCHHEC MOJICKYJI

10

dusznueckue n
XUMHYECKHUE CBOUCTBA
AJIKAHOB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

11

HaxoxacHne ankaHoB
B nipupoje. CriocoOsr
MOJTYyYCHUS U
MIPUMEHEHHE aJTKAHOB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

12

[ukmoankaHbl: oOIas
(opmynna,
HOMEHKJIaTypa u
H30MepHs,
0COOEHHOCTH CTPOCHHUS
Y XUMHYECKUX
CBOJCTB, CITOCOOBI
TTOJTYYCHUS U
MIPUMCHCHHE

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

13

Pemenune pacué€rHbix
3a/1a4 Ha ormpezesieHue
MOJIEKYJISIPHO U
hopmyIsl
OpPraHUYECKOTO
BEIIECTBA 110
MacCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB,
BXOJIAIIUX B €T0
COCTaB.
CucremaTu3zanus u
00o011eHne 3HaHU| 1o

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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TEMC

14

AJIKEHBI:
FOMOJIOTUYECKUH P,
obmas ¢popmyia,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIL.
CTpyKTypHas H 1HC-
TpaHC-U30MepHs
AIIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/21256
3/

15

dusnueckue n
XUMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio
MapkoBHHKOBA

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

16

CriocoObl OTy4eHHS U
MPUMEHEHHE ATKCHOB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

17

TexHuka
0€30MacHOCTH.
IIpakTuyeckas pabora
Ne 1 o teme
"[lonyuenue sTueHa U
W3Yy4YEHUE ero CBOUCTB"

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

18

Pemenune pacu€THbIxX
3a/1a4 Ha ONpeeiIeHUe
MOJIEKYJIIPHOMN
bopmyIbl
OpraHuYyeCcKoro
BEILIECTBA

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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AJIKaInEeHBbl:

CONIPSKEHHBIE,
M30JIMPOBAHHBIE, -
https://www.yaklass.ru/p/himija/10-klass/osnovy-
19 KyMYJIMPOBaHHBIE. - A
organicheskoi-khimii
OcobeHHOCTH
3JIEKTPOHHOTO
CTPOCHHUS
20 XUMHYECKHE CBOUCTBA https://www.yaklass.ru/p/himija/10-klass/osnovy-
CONPSDKEHHBIX JTUEHOB organicheskoi-khimii
CriocoObI oTy4eHUs U I
https://www.yaklass.ru/p/himija/10-klass/osnovy-
21 MIPUMEHEHHE : A
organicheskoi-khimii
AIKAMEHOB
AJIKVHBL:
FOMOJIOTUYECKUU P,
obmas gopmyina,
99 HOMEHKJIaTypa, https://www.yaklass.ru/p/himija/10-klass/osnovy-
3JIEKTPOHHOE U organicheskoi-khimii
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI,
(bu3uvecKue cBOMCTBA
23 XUMHUYECKHE CBOUCTBA https://www.yaklass.ru/p/himija/10-klass/osnovy-
AIIKUHOB organicheskoi-khimii
KauectBenurie Lo
24 KL HA ThoiiH https://www.yaklass.ru/p/himija/10-klass/osnovy-
pearht POMHYIO organicheskoi-khimii
CBSI3b
o5 CriocoOslI mosTyueHust u https://www.yaklass.ru/p/himija/10-klass/osnovy-
IIPUMEHEHUE aJIKUHOB organicheskoi-khimii
26 Pemienue 3agau: https://www.yaklass.ru/p/himija/10-klass/osnovy-

pacy€Tsl 10

organicheskoi-khimii
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YPAaBHEHUIO
XUMHUYECKOHN peaKiuu

27

Cucremarusanus
00001IeHEe 3HAHUN 110
TEME

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

28

ApeHbl:
TOMOJIOTUYECKUH P,
obmas gopmyina,
HOMEHKJIATypa.
DIEeKTPOHHOE U
MPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYIT
OeH30J1a ¥ TOJIyoJa, UX
(bu3uvecKue CBOMCTBA

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

29

XUMHYECKHE CBOUCTBA
apEeHOB: PEaAKIUU
3aMeIleHN

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

30

XuMudeckre cBolicTBa
apEeHOB: PEaKIUU
MPUCOEANHEHUS,
OKHCJIEHHE TOMOJIOIOB
OeH3014a

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

31

Ocob0erHocTH
XAMHUYECKUX CBOMCTB
CTHpOJIa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

32

Pewrenne pacy€THbIX
3a/1a4y Ha ONPEIEICHUE
MOJIEKYJIIPHOM

bopmyIbl

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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OpPraHu4ecKoro
BCIIIECTBA

CriocoObI mosTydeHust 1

https://www.yaklass.ru/p/himija/10-klass/osnovy-

33 - .
IPUMEHEHHUE aPEHOB organicheskoi-khimii
I'eneTnueckas cBsI3b
34 MEXAY pa3IMuHbIMHU https://www.yaklass.ru/p/himija/10-klass/osnovy-
KJIaccaMu organicheskoi-khimii
YTJIEBOJIOPOJIOB
Pacuéte o
YpaBHEHUSAM
35 XUMHYECKUX PEAKIIUH. https://www.yaklass.ru/p/himija/10-klass/osnovy-
CucreMaruzamus u organicheskoi-khimii
0000111eHE 3HAHUH I10
TEME
[Ipupoaublii ras. o
https://www.yaklass.ru/p/himija/10-klass/osnovy-
36 [TorryrHbIe HETSIHBIC - A
organicheskoi-khimii
rassl
KamenHslil yromis u .
37 DOIVKTLL 610 https://www.yaklass.ru/p/himija/10-klass/osnovy-
POAYK organicheskoi-khimii
nepepaboTKu
Hedtp 1 ciocoOmr e
nepepaboTKu HEPTH. L
https://www.yaklass.ru/p/himija/10-klass/osnovy-
38 [Ipumenenue - A
organicheskoi-khimii
MIPOJIyKTOB
niepepaboTku HEPTH
T'eneTnueckas cBA3b
39 MEXKy pa3InYHbIMU https://www.yaklass.ru/p/himija/10-klass/osnovy-
KJIaccaMu organicheskoi-khimii

YTJIEBOJIOPOIOB
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40

l'anorenonponsBoHbIE
YIJ1€BOI0POJIOB:
JJIEKTPOHHOE
CTPOCHHE; PEaAKIINH
3aMelleHus TajJoreHa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

41

JeicTBue menoyueit Ha
raJIOTE€HIIPOU3BOIHBIC.
Bzaumopeiictrue
JINTAJIOT€HAIKAHOB C
MardueM U HHKOM

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

42

CucremMatusanuus u
00001IeHE 3HAHUN 110
pasznmeny
«YTI€BOA0POIbD)

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

43

KonTtponbHas padoTa
0 TeMe
"Yraesomopoas"

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

44

[IpenenvHbie
OJIHOATOMHBIC CITUPTHI:
TOMOJIOTHYCCKUN PSIJI,
obmas popmyina,
CTPOCHHE MOJICKYII,
H30MepHs,
HOMEHKJIATYpa,
KJ1accudukanus,
(uznueckue cBocTBa

https://resh.edu.ru/subject/lesson/4769/start/15055
o/

45

XMUMHYECKHE CBOUCTBA
MpEIEIbHBIX
OJHOAQTOMHBIX CIIUPTOB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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CriocoObI mosTyueHust 1

https://www.yaklass.ru/p/himija/10-klass/osnovy-

46| mpuvereiie organicheskoi-khimii
OJHOATOMHBIX CIIMPTOB
[IpocTsie a¢upsr:
HOMEHKJIaTypa U

47 n3oMepus, https://www.yaklass.ru/p/himija/10-klass/osnovy-
0COOEHHOCTH organicheskoi-khimii
(bu3UYecKuX u
XUMHUYECKHNX CBOUCTB
MHoroaToMHbIE
CIIUPTHI:

48 ATUJICHTJIUKOJIb 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-
TJIULEPUH, UX organicheskoi-khimii
dbuznveckue u
XUMHUYECKHE CBOMCTBA
CriocoObl OTy4eHHS U

49 MPUMEHEHHE https://www.yaklass.ru/p/himija/10-klass/osnovy-
MHOT0AQTOMHBIX organicheskoi-khimii
CIUPTOB
@DeHOJI: CTpOEHHUE

50 MOJIEKYJIbI, https://www.yaklass.ru/p/himija/10-klass/osnovy-
(hm3uYecKue CBOMCTBA. organicheskoi-khimii
ToxkcuuHoCTh PeHomna

51 XUMHYECKUE CBOMCTBA https://www.yaklass.ru/p/himija/10-klass/osnovy-
(dheHona organicheskoi-khimii

59 CriocoOslI mosTyueHust u https://www.yaklass.ru/p/himija/10-klass/osnovy-
npUMeHeHue peHoa organicheskoi-khimii

53 TexHuka https://www.yaklass.ru/p/himija/10-klass/osnovy-
0€30MacHOCTH. organicheskoi-khimii



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii

[IpakTuyeckas pabora
Ne 2. Pemenune
HKCTIEPUMEHTAIBHBIX
3a7a4 1o TeMe
«Criupthl 1 HEeHOTB»

Cucremarusanus u

https://www.yaklass.ru/p/himija/10-klass/osnovy-

>4 | obobmerue sHamm 1o organicheskoi-khimii
Teme
AJ'II:I[GI‘I/I)II)I 1 KCTOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUITBHOM
55 TPYIIIBI; https:/_/www.\_/aklgss_._ru/p/himiia/lO-kIass/osnovv-
TOMOJIOTUYECKUE PALBI, organicheskoi-khimii
obmas popmymna,
HM30MepHUst U
HOMEHKJIaTypa
AJbIIETHIbI U KETOHBI:
56 (hu3uYecKre CBONCTBA; https:{/www.\_/aklz_ulss_._ru/p/himiia/lO—kIass/osnovy—
peakuuu organicheskoi-khimii
MIPUCOEAMHECHUS
Peakuyu oxucieHus u
57 KauyeCTBCHHBIC https:{/www.\_/aklz_jlss_._ru/p/himiia/lO—kIass/osnovv—
peaKkIuu alibJAETUIOB U organicheskoi-khimii
KCTOHOB
58 CriocoOsl mosryueHust https:{/www. \_/aklzflss_._ru/p/himi ja/10-klass/osnovy-
albAETUIOB U KETOHOB organicheskoi-khimii
OIHOOCHOBHEBIE L
59 HpeebHBIC https://www.yaklass.ru/p/himija/10-klass/osnovy-

Kap6OHOBLIe KHUCJIOTHI,

organicheskoi-khimii
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0COOEHHOCTH CTPOCHHS
UX MOJICKYI

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux (puzndeckue
CBOMCTBa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

61

XHWMHUYECKUE CBOMCTBA
MpeenbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOMN KHCIIOTBI.
Mmuoroo6pasue
KapOOHOBBIX KHCIIOT

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

63

OCO0OEHHOCTH CBOMCTB:
HETIPECIIbHBIX 1
apOMaTHYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX
KHUCJIOT.
IIpencraButenu
BBICIIUX KapOOHOBBIX
KHCJIOT

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

64

IlongaTue o
MPOU3BOJHBIX
KapOOHOBBIX KHUCIOT

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

65

Crnioco6bl mostyueHust u

https://www.yaklass.ru/p/himija/10-klass/osnovy-
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MpUMEHEHHE
KapOOHOBBIX KUCIIOT

organicheskoi-khimii

66

Crnoxwuble 3¢upsr:
FOMOJIOTUYECKUH P,
obmas popmyia,
H30MEpHS U
HOMEHKJIaTypa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

67

dusznueckue n
XUMHYECKUE CBOUCTBA

3¢upos

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

68

Pemrenne pacu€THbIxX
3a/1a4: 10 YpaBHEHHIO
XUMHUYECKON PEaKIIUH,
Ha OIpe/IeTICHUE
MOJIEKYJISIPHO M
hopmyIbl
OpPraHUYeCcKOro
BellleCTBA

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

69

Texnuka
0€30I1aCHOCTH.
[IpakTuueckas padota
Ne 3. Pemienue
AKCIIEPUMEHTAJIbHBIX
3a7a4 10 TEME
"KapOoHoBbIe
KUCI0ThI. CI0KHBIE

3¢upsr"

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

70

XKupsl: ctpoenue,
¢dusnyeckue u

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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XUMHYECKHUE CBOUCTBA
(ruapoiinz)

Oco0EHHOCTH CBOUCTB
JKUPOB, COAEPHKAIINX

71 OCTaTKU https://www.yaklass.ru/p/himija/10-klass/osnovy-
HENpeAeIbHBIX organicheskoi-khimii
)KI/IpHI)IX KUCJIIOT.
2Kupsl B mpupoe
Mpruia kak coyiu
BBICIINX KapOOHOBBIX
KHUCJIOT, X MOIOIIIEE s
. https://www.yaklass.ru/p/himija/10-klass/osnovy-
72 neiicreue. [lousitue o 3 .
organicheskoi-khimii
CHUHTCTHUUYCCKUX
MOIOIIUX CPEICTBAX
(CMCO)
T'eneTnyeckas cBsA3L
73 YIJIEBOJOPOJIOB U https://www.yaklass.ru/p/himija/10-klass/osnovy-
KHUCJIOPOJICOAEPKAITUX organicheskoi-khimii
OPraHM4YeCKUX BEIECTB
Pacuétrel o Lo
https://www.yaklass.ru/p/himija/10-klass/osnovy-
74 ypaBHEHUSIM - A
. organicheskoi-khimii
XUMHUUYECKUX PeaKiuil
CucremMaTusanus u L
. https://www.yaklass.ru/p/himija/10-klass/osnovy-
75 0000111eHrE 3HAHUHA 110 ; . .
organicheskoi-khimii
TEME
Oo01mas
76 XapaKTEPUCTUKA https://www.yaklass.ru/p/himija/10-klass/osnovy-

yIJIEBOJIOB U
KIaccupuKaus

organicheskoi-khimii
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yIi1eBOJI0B (MOHO-, IH-
U TI0JINCAaXapH/Ibl)

7

MoHocaxapusl:
¢bu3nveckne CBOKWCTBA
Y HaXOXKICHHUE B
pupoe

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

78

[IpuMeHeHue K036,
e€ 3HayeHue B
KU3HEACATEIBHOCTH
opraHusma

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

79

Jucaxapuel:
caxapo3a, MaJIbT03a U
nakro3a. Haxoxaenne
B MPUPOJIC U
MIPUMEHEHHE
JMCaXapuioB

80

[Tonucaxapuer:
CTpOCHHE
MaKpOMOJICKYT,
(dbuznveckue u
XUMUYECKHE CBOWCTBA,
MPUMEHEHHE

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

81

[Tonusarue 00
HCKYCCTBEHHBIX
BOJIOKHAX

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

82

Pemenne PaCUYCTHBIX
3ala4 Ha OIIpCACIICHUC
AOJIM BbIXOJa ITPOAYKTa
pCaKkIuu 0T

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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TEOPETUUYCCKH
BO3MOKHOT'O

83

Cucremarusanus
00001IeHEe 3HAHUN 110

pazueny

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

84

Kontponsnas pabora
o TemMe
"Kucnopoaconepsxamiu
€ OpraHMYecKHe
coequHeHus"

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

85

AMUHBI:
KJaccuukanus,
CTpOEHUE MOJICKYT,
obmas Gopmyina,
nu3oMepus,
HOMEHKJIaTypa u
(bu3uvecKue CBOMCTBA

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

86

XUMHUYECKHE CBOUCTBA
anraTUIECKUX
aMUHOB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

87

AHWIMH: CTPOEHHUE
aHWJINHA, 0COOCHHOCTH
XMUMHYECKUX CBOICTB
aHWINHA

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

88

Crnioco6bl nostyueHust u
IIpUMEHEHHE
annpaTHYECKUX
aMHHOB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

89

AMUHOKHCIOTHI:
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HOMEHKJIATypa 1
nzomepusi, pusnueckue
cBoiicTBa. OTIeNbHbIE
MPECTaBUTEIH Ol
AMHHOKHUCIIOT

XUMHYECKUE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE https://www.yaklass.ru/p/himija/10-klass/osnovy-
3Ha4YCHUE organicheskoi-khimii
amMuHOKHCIOT. CUHTE3
Hu FI/IleOJ'II/IS IIenTuaI0B
benku kak nmpupoiHbIe -~
91 HOMIMEDLL: CTOVKTVDLL https://www.yaklass.ru/p/himija/10-klass/osnovy-
Pbl; CIPYKTYP organicheskoi-khimii
O€EJIKOB
92 XUMHYECKHE CBOUCTBA https://www.yaklass.ru/p/himija/10-klass/osnovy-
OEJIKOB organicheskoi-khimii
A3zoTcoaepkalime
TreTEPOLUKITHICCKIX
COEIMHEHUIX. .
https://www.yaklass.ru/p/himija/10-klass/osnovy-
93 HyxnennoBbie - A
organicheskoi-khimii
KHUCJIOTBI: COCTAaB,
CTPOCHHE U
OunoJsiornuecKas pojb
Texuuka
0€30I1aCHOCTH.
94 IIpakTuyeckas padora https://www.yaklass.ru/p/himija/10-klass/osnovy-

Ne 4. Pemenne
SKCIIEPUMEHTAIIbHBIX
3a7a4 [0 TEME

organicheskoi-khimii
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«A3zoTcoaepxariue
OpraHUYeCcKue
COCTMHECHUS

95

Texumnka
0e30MMacHOCTH.
[IpakTuyeckas pabora
Ne 5. Pemiernue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 10 TeEMeE
«Pacrio3naBanue
OpraHUYECKUX
COEIUHEHUIN

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

96

KouTtponsHas padorta
10 TEME
"AzoTconepxaniue
OpraHUYEeCKHe
coequueHus"

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

97

OCHOBHBIE TTOHATUSI
XUMUHU
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUH U METOIbI
HX CUHTE3a —
MTOJIMMEPH3AITUS U
MMOJIMKOHIEHCALIUS

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

98

IInacTMaccsl.
Yrunnzanus u
nepepaboTKa MiacTuka

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

99

OnacToMepsl:
HATypaJbHbIN

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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CUHTETUYECKHE
Kayuyyku. Pe3una

100

BosokHa:
HaTypaJlbHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tomumepsl
CHEIHAIbHOTO
Ha3HAYCHUS

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

101

Texunka
0E€30IIaCHOCTH.
[IpakTnueckas pabora
Ne 6. Penienne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 [0 TEME
«Pacrio3naBanue
IUIACTMACC U BOJIOKOH)

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

102

O06o0uieHue n
cucTeMaTH3anus
U3Yy4EHHOI'0 MaTepuasia
10 TeMe
"BBICOKOMOJIEKYIISIPHBI
e coenuHeHus"

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102
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11 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Atom. CocTaB aTOMHBIX -
o https://www.yaklass.ru/p/himija#program-
1 saep. XUMAYECKUN JIEMEHT. 1
11-klass
M3oTonsl e
CtpoeHnue dIIeKTPOHHBIX o
https://www.yaklass.ru/p/himija#program-
2 000JI0YEK aTOMOB, 1
11-klass
KBAHTOBBIC HHUCJIA
Knaccudukarus o
https://www.yaklass.ru/p/himija#tprogram-
3 XMUMHYECKUX DJIEMEHTOB (S-, 1 11-Klass
p-, d-, f-amemenTHI)
4 Pacnpenenenue anekTpoHOB 1 https://www.yaklass.ru/p/himija#program-
110 aTOMHBIM OpOUTATISIM 11-klass
DJIEKTPOHHBIE
5 KOH(UTYpAIIH aTOMOB 1 https://www.yaklass.ru/p/himija#program-
3JIEMEHTOB B OCHOBHOM H 11-klass
BO30YXIEHHOM COCTOSTHUHT
DJIEKTPOHHBIE o
https://www.yaklass.ru/p/himija#tprogram-
6 KOH(UTypalu HOHOB. 1
11-klass
DIIEKTPOOTPUIIATEITLHOCTD
[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucrtema -
https://www.yaklass.ru/p/himija#tprogram-
7 XUMHYECKUX dJIeMEHTOB [I. 1
11-klass
W. Menneneena, CBS3b C
COBPEMEHHOU Teopuen



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
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CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX
AIIEMEHTOB U 00pa3yeMBbIX

https://www.yaklass.ru/p/himija#program-

8
HMMHU IIPOCTBIX U CIOXKHBIX 11-klass
BEILECTB I10 I'PYIIIaM U
nepuogam
9 CucreMaruzamus u https://www.yaklass.ru/p/himija#tprogram-
000011IeH1Ee 3HAHUH I10 TEME 11-klass
Buaer xXuMHuaeckoil CBsI3H.
Mexann3mbl 00pa3zoBaHUs
10 KOBAJIEHTHOU CBS3H. https://www.yaklass.ru/p/himija#tprogram-
Boaoponnas cBsi3b. 11-klass
MexMoneKyIsapHbIe
B3aMOJEHCTBUA
BanenTHOCTE 1 BaJIeHTHEIE
BO3MO>KHOCTH aTOMOB. o
. https://www.yaklass.ru/p/himija#tprogram-
11 CBs13b 2JIEKTPOHHOM
11-klass
CTPYKTYPBbI MOJIEKYJI C X
reOMETPUUYECKUM CTPOCHUEM
[IpencraBnenus o o
https://www.yaklass.ru/p/himija#program-
12 KOMIUIEKCHBIX COEIUHEHUSIX:
11-klass
COCTaB U HOMEHKJIaTypa
BemectBa MoJieKyasipHOTO U
HEMOJIEKYJIIPHOTO o
https://www.yaklass.ru/p/himija#program-
13 cTpoeHus. Turbl
11-klass
KPUCTAJUTMYECKUX PEIIETOK
U CBOMCTBA BEILECTB
14 [Tonsatue o AuCEpCHBIX https://www.yaklass.ru/p/himija#tprogram-
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cucremax. [Ipencrasnenue o
KOJUIOUJHBIX pacTBOpax

11-klass

HctrHHBIE paCTBOPHI:
HACBIIICHHBIC U

https://www.yaklass.ru/p/himija#program-

15 HEHACHIIIICHHEIE,
11 11-klass
pPacTBOPUMOCTb.
Kpucramnoruaparst
16 Crioco0Ob1 BeIpaKEHUS https://www.yaklass.ru/p/himija#program-
KOHIIEHTPALIUU PACTBOPOB 11-klass
Pemenue 3amau ¢
HMCIOJIb30BaHUEM MOHITHH L
https://www.yaklass.ru/p/himija#program-
17 «MaccoBas JIoJs
. 11-klass
pPacTBOPEHHOTO BEIIECTBAY,
«MOJIIpHAst KOHIICHTPAIUSD»
Knaccudukanus n I
https://www.yaklass.ru/p/himija#program-
18 HOMEHKJIaTypa
11-klass
HEOPraHMYECKHUX BEIECTB
19 CucreMaTH3amnus i https://www.yaklass.ru/p/himija#program-
000011IeHHE 3HAHUH IO TEME 11-klass
KonTtponpHas padoTa no
teMaMm «CTpoeHue aToma.
[Tepuoaudeckuii 3aKOH U
20 [Tepuoanueckas cucrema https://www.yaklass.ru/p/himija#program-
XUMHYECKUX DJIEMEHTOB 11-klass
.. MenaeneeBay,
«CTpoeHME BEIECTBA.
MHuoroo0pa3ue BemecTB»
21 Knaccudukarus https://www.yaklass.ru/p/himija#program-

XUMHUYCCKUX peaKHI/Iﬁ B

11-klass
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HEOPraHU4YECKOU U
OPraHu4eCKOM XUMHH.
3aKoH COXpaHEHHUs MacChl
BEILECTB; 3aKOH COXPaHEHUS
U IIPEBPAICHUs] SHEPTUU
MPU XUMUYECKUX PEAKIIHIX

TennoBbie 3¢ dexThI
XUMHYECKUX PEAKIIUH.

https://www.yaklass.ru/p/himija#program-

22 Tepmoxumuueckue 11-klass
YpaBHCHUA
Beruucnenus no
YpaBHCHUAM XUMHUYCCKUX L
23 peasii 1 https://www.yaklass.ru/p/himija#program-
11-klass
TEPMOXUMHUYECKUM
YpaBHEHUSAM
CKOPOCTh XMMHUYECKOM
24 peakuuu, e€ 3aBUCUMOCTb OT https://www.yaklass.ru/p/himija#program-
pa3IUYHBIX (HaKTOPOB. 11-klass
Karanus u xatanuszatopsl
o5 I'omorenHsie u https://www.yaklass.ru/p/himija#program-
reTepOreHHbIC PeaKI1 11-klass
Texnuka 6€30MacCHOCTH.
[IpakTuueckas paborta Ne 1
26 no teme "BnusiHue https://www.yaklass.ru/p/himija#program-
pa3IUYHBIX (DAKTOPOB HA 11-klass
CKOPOCTb XUMHUYECKOU
peakuun"
97 OO6paTtumsbie U HEOOpaTUMBbIE https://www.yaklass.ru/p/himija#program-

peakuuu. XuMU4YeCKoe

11-klass
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paBHOBecHe

[Ipaktuyeckas padora Ne 2
o Teme "Bnusiaue

https://www.yaklass.ru/p/himija#program-

28 a3MMIHBIX (HaKTOPOB HA
p ¢ p 11-klass
ITOJIOKCHUC XUMHUYCCKOI'O
paBHOBecHs"
DNEeKTPOTUTHIECKAs
29 mucconuanma. CHIbHBIE U https://www.yaklass.ru/p/himija#tprogram-
cia0ble AIIEKTPOITUTHI. 11-klass
CreneHp IUCCOIUan
HNonHoe npousBeneHne
30 BoJibI. Cpena BOTHBIX https://www.yaklass.ru/p/himija#tprogram-
pactBOpoB. BogopoaHblit 11-klass
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu, o
https://www.yaklass.ru/p/himija#tprogram-
31 MPOTEKAIOIIHNE B pacCTBOPax
11-klass
3JIEKTPOJIUTOB
[IpakTuueckas pabota Ne 3
32 1o TeMe "XuMuyeckue https://www.yaklass.ru/p/himija#tprogram-
peaKkuuu B pacTBOpax 11-klass
3JIEKTPOJIUTOB"
OKHCIIUTEILHO-
BOCCTAaHOBUTEIILHEIE Lo
. https://www.yaklass.ru/p/himija#program-
33 peakuuu. Baxuenmme
11-klass
OKHUCIIATEIN U
BOCCTAaHOBUTEIU
Meton 31eKTPOHHOTO -
P https://www.yaklass.ru/p/himija#program-
34 (3MEKTOHHO-UOHHOTO)

OaslaHCca

11-klass
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DIEKTPOIN3 PaCTBOPOB U

https://www.yaklass.ru/p/himija#program-

35
pacmiaBoB BELIECTB 11-klass
36 Pemenue 3anau pa3znmyHbIX https://www.yaklass.ru/p/himija#program-
TUIIOB 11-klass
37 Pemenue 3anau pa3znmyHbIX https://www.yaklass.ru/p/himija#program-
TUIIOB 11-klass
Cucremarusanus 1 L
o https://www.yaklass.ru/p/himija#program-
38 0000111eHEe 3HAHUH 10 TEME
11-klass
"Xumudeckue peaxiuu"
KonTponsHas pabora no -
" https://www.yaklass.ru/p/himija#program-
39 TeMme "XuMuueckue
" 11-klass
peakiumn EE S S
Tlonoxenne HeMeTAIIOB B
[Tepuoanueckoii cucreme
XUMHYECKUX DJIEMEHTOB /. o
https://www.yaklass.ru/p/himija#tprogram-
40 U. Meuneneesa u
11-klass
0COOEHHOCTH CTPOCHHUS UX
aroMoB. Ouznyeckue
CBOIiCTBA HEMETAJIIOB
AJTOTpOTIHS. HEMETAIIIOB o
https://www.yaklass.ru/p/himija#tprogram-
41 (Ha MpEIMEpe KUCIIOPO/Ia, 11-Klass
cepsl, pochopa u yriepoa)
Bogopoa: moaydenue, o
P v https://www.yaklass.ru/p/himija#program-
42 (br3UYEeCKre U XUMHUYECKUE
. 11-klass
cBorictBa ['mapuibt
T"anorensr: Hax0XKIECHUE B .
https://www.yaklass.ru/p/himija#program-
43 MIPUPOJIC, CIIOCOOBI

MOJIyYCHHA, (bI/IBI/I‘-IeCKI/Ie u

11-klass
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XUMHYECKHUE CBOUCTBA

l'anorenoBoAOpPOBI.
44 Baxneimmue https://www.yaklass.ru/p/himija#program-
KHCIIOPOJCOIEpKAIIIE 11-klass
COCIMHEHUS TAJIOTCHOB
JlaGoparopHble U
MIPOMBIIIIJIEHHbIE CIIOCOObI -
45 HOAYUCHIS FAIOTCHOB. https://www.yaklass.ru/p/himija#program-
11-klass
[IpuMeHeHue ranoreHoB u
HUX COeIUHEHUI
[TpakTrueckast padota Ne 4.
46 Pemenue https://www.yaklass.ru/p/himija#program-
JKCIIEPUMEHTAIBHBIX 3a1a4 11-klass
1o teme «l ajmoreHsn»
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CTIOCOObI
47 noJy4deHus1, GU3ndecKue u https://www.yaklass.ru/p/himija#program-
XUMHUUYECKHE CBOMCTBA. 11-klass
O3on. [Ipumenenue
KHCJIOpPOJIa U 030HA
48 OKCHIB! H TEpOKCHIE! https://www.yaklass.ru/p/himija#program-
11-klass
49 Pemenue 3a1a4 pa3anyHbIX https://www.yaklass.ru/p/himija#program-
TUTIOB 11-klass
Cepa: HaxoX/IeHUE B
50 pUpO/Ie, COCOOBI https://www.yaklass.ru/p/himija#program-
noJtyueHusi, Gu3nueckue u 11-klass
XUMUYECKUE CBOMCTBA
51 CepoBosiopo, Cynb(u bl https://www.yaklass.ru/p/himija#program-
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11-klass

Kucnoponaconepxamme
COEJIMHEHUS CEPBI.

https://www.yaklass.ru/p/himija#program-

52
OCOOEHHOCTH CBOMCTB 11-klass
CEpPHOM KHUCJIOTHI
[Ipaktuyeckas padora Ne 5.
Pemenne -
https://www.yaklass.ru/p/himija#tprogram-
53 IKCIIEPUMEHTAITBHBIX 33724
. 11-klass
o Teme «Cepa u e
COETMHEHU S
A30T: Hax0XXIcHUE B
MIPUPOJIE, CLIOCOOBI I
https://www.yaklass.ru/p/himija#program-
o4 noJtyueHusi, Gpuznyeckue u
N 11-klass
XAMHUYECKHAE CBOIICTBA.
AMMUaK, HUTPHUJIbI
Kucnopoanconep-xamue
55 COEIUHEHHS a30Ta. https://www.yaklass.ru/p/himija#tprogram-
Oco0EHHOCTH CBOWCTB 11-klass
a30THOM KHUCJIOTHI
[IpuMeHeHue a3oTa u €ro Lo
. https://www.yaklass.ru/p/himija#tprogram-
56 COEIMHEHUN. A30THBIE
11-klass
ynoopeHus
docdop: HaAXOKICHHUE B
MIPUPOJIE, CIIOCOOBI o
https://www.yaklass.ru/p/himija#program-
57 nostyueHusi, Guznueckue u
. 11-klass
XUMHAYECKHUE CBOMCTBA.
®ocounsl u pochun
58 Oxcunsl hocdopa, https://www.yaklass.ru/p/himija#program-

docdopconepxamiue

11-klass
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kucnotel. Comu dpocopHO
KHCJIOTHI

[Mpumenenne pocdopa u ero

https://www.yaklass.ru/p/himija#program-

59 coennnennii. PochopHbie
I dop 11-klass
ynoOpeHus
[Ipaktuyeckas padora Ne 6
Pemmenue -
https://www.yaklass.ru/p/himija#program-
60 AKCTIEPUMEHTATBHBIX 33734 11-Klass
1o reMe «A3ot u pocdop u
HX COEIUHEHUS
Yraepoa: HaXOXICHHUE B
MPUPO/IE, AIUTOTPOITHBIE -
https://www.yaklass.ru/p/himija#program-
61 MoAupUKAIIH; PU3NIECKHE 11-Klass
M XUMHYECKHE CBOMCTBA
MIPUMEHCHHE
Oxcun yraepoaa(Il), okcng o
yraepoza(Il) https://www.yaklass.ru/p/himija#program-
62 yrinepoaa(1V), yronbnast
. 11-klass
KHCJIOTA U €€ COIn
63 Pemenue 3aga4 pa3nmyHbIX https://www.yaklass.ru/p/himija#program-
THIIOB 11-klass
Kpemuuii: HaxoxaeHue B
64 MIPUPO/IE, CIIOCOOBI https://www.yaklass.ru/p/himija#program-
nostyueHusi, Guznueckue u 11-klass
XUMHAYECKUE CBOMCTBA
Oxcup kpemuausi(1V), —
https://www.yaklass.ru/p/himija#tprogram-
65 KpEMHUEBask KUCIIOTA,
11-klass
CHJITUKATBI
https://www.yaklass.ru/p/himija#tprogram-
66 [IpumeHeHre KpeMHUS U €T0

11-klass
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coenuHeHuii. CTEKI0, €To
HOJIy‘-ICHI/Ie, BUABI CTCKJIA

Pewrenne 3ana4 pa3nnyHbIX

https://www.yaklass.ru/p/himija#program-

67
TUIIOB 11-klass
CucreMaruzanus u -
o https://www.yaklass.ru/p/himija#tprogram-
68 00001IeHE 3HAHUH 10 TEME
11-klass
"Hemeramnsr"
69 KonTponshas pabora no https://www.yaklass.ru/p/himija#program-
Teme "Hemeramnbr" 11-klass
AHanu3 pe3ynbTaToB -
o https://www.yaklass.ru/p/himija#tprogram-
70 KOHTPOJILHOU paloThl,
11-klass
KOPPEKIHsI OIHO0K
TlonoxeHnne MeTaIOB B
[Tepuonnueckoii cucreme
71 XUMHYECKHUX DJIEMEHTOB. https://www.yaklass.ru/p/himija#tprogram-
OcoOeHHOCTH CTPOSHUS 11-klass
AIEKTPOHHBIX 000I0UEK
aTOMOB METAJIIIOB
OO6mume puznueckne
7 CBOIICTBa METAJIJIOB. https://www.yaklass.ru/p/himija#tprogram-
[IpumeneHnne MeTaaioB B 11-klass
OBITY U TEXHUKE
73 CIu1aBBI METAJIOB. https://www.yaklass.ru/p/himija#tprogram-
Koppo3sus merannos 11-klass
74 Pemenue 3anau paznuyHbIx https://www.yaklass.ru/p/himija#program-
TUIIOB 11-klass
75 DIEKTPOXUMHUYECKUIN P https://www.yaklass.ru/p/himija#program-

HaHpH)KeHI/Iﬁ MCTAJIJIOB.

11-klass
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O0m1re cnocoObl MOTy4eHUs
METaJLIOB

76

OO01as XxapakTepucTUKa
MeTaioB [A-rpymrsl
[Tepuonnueckoit CuCTEMBI
XMUMHMYECKUX DJIEMEHTOB.
Harpuit n xanuii:
MoJIyueHue, GU3nyecKue u
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTMHEHUH

https://www.yaklass.ru/p/himija#program-
11-klass

77

OO01as XxapakTepucTuKa
MeTtauioB [TA-rpynmsl
[Teproanueckoit CUCTEMBI
XMUMHYECKUX DJIEMEHTOB.
Maruuii ¥ KaabIun:
nojydeHue, Gu3ndecKue u
XMUMHYECKUE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BEILECTB U X COCIUHEHHI

https://www.yaklass.ru/p/himija#tprogram-
11-klass

78

JXKéctkocTh BOJBI M CIIOCOOBI
e€ yCTpaHEeHHUs

https://www.yaklass.ru/p/himija#tprogram-
11-klass

79

AJIOMUHMIL: TIOJTyY€HHUE,
¢bu3nyeckrue 1 XUMHUYECKUE
CBOICTBa, IPUMEHEHHE

https://www.yaklass.ru/p/himija#program-
11-klass

80

AmboTepHbIe CBOICTBA
OKCH/JIa ¥ TUIPOKCUIA
ATIOMHHHS,
TUAPOKCOKOMILIEKCHI

https://www.yaklass.ru/p/himija#program-
11-klass
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AIIOMHHUA, UX IPUMCHCHUC

Pewenue 3ana4 pa3anyHbIX

https://www.yaklass.ru/p/himija#program-

81
TUIIOB 11-klass
[IpakTtuyeckas padora Ne 7.
Pemmenue -
https://www.yaklass.ru/p/himija#tprogram-
82 9KCIIEPUMEHTAJIbHBIX 337124 11-Klass
no TeMe «MeTabl TJIaBHBIX
TIOITPYIII
OO01as XxapakTeprucTUKa
METAJJIOB ITOO0YHBIX s
https://www.yaklass.ru/p/himija#tprogram-
83 noarpym (Bb-rpymm)
- 11-klass
[Tepronnueckoit cucTemMbl
XUMHUUYCCKUX DJICMCHTOB
dusznueckre U XUMHUYECKHUE
84 CBOICTBa XpoMa u €ro https://www.yaklass.ru/p/himija#program-
COCIUHEHHH, NX 11-klass
MIPUMEHCHHE
Baxueiinue coenuHeHus
85 Maprasiia. [lepmanranar https://www.yaklass.ru/p/himija#program-
KaJIisl, €T0 OKMCIIUTEIIbHEIC 11-klass
CBOMCTBA
dusznueckue U XUMHYECKUE
CBOMCTBA KeJe3a U €T0 L
o https://www.yaklass.ru/p/himija#tprogram-
86 coenunenuit. [lonydyenue u
11-klass
MIPUMEHEHHE CILJIABOB
J)KeJesa
dusnueckre U XUMHUUECKHE -
o .. https://www.yaklass.ru/p/himija#tprogram-
87 CBOIicTBA MeIU U €€

CO€OUHEHMH, UX

11-klass
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IIPUMEHEHHE

dusznueckue 1 XUMUYECKUE
CBOMCTBA [IMHKA U €r0

https://www.yaklass.ru/p/himija#program-

88 COCIUHEHMH, UX
i 11-klass
MIPUMEHEHHUE.
FI/II[pOKCOKOMHJICKCI)I IINHKA
[IpakTnueckas padora Ne 8.
Pemenne -
https://www.yaklass.ru/p/himija#tprogram-
89 IKCIIEPUMEHTATBHBIX 33724
11-klass
no TeMe «MeTabl -
MOOOYHBIX MTOTPYII)
90 Pemenue 3ana4 pa3nmyHbIX https://www.yaklass.ru/p/himija#program-
TUTIOB 11-klass
O06001enne u
01 CHUCTEMAaTU3aIU https://www.yaklass.ru/p/himija#program-
M3y4EHHOTO MaTepuaa 1o 11-klass
teme "Metamnbe"
92 KonTtponpHas padoTa no https://www.yaklass.ru/p/himija#program-
teme "Metamnbe" 11-klass
AHanu3 pe3yabTaToB o
. https://www.yaklass.ru/p/himija#tprogram-
93 KOHTPOJIBHOU PabOTHI,
11-klass
KOPPEKIIHS OITHO0K
Pous xumuu B oGecrieueHun
YCTOMYMUBOTO pa3BUTHUSA o
https://www.yaklass.ru/p/himija#program-
94 yejoBeuecTBa. [loHarue o
11-klass
Hay4HbIX METOJIaX
HCCIEI0BAHNUS BEIIECTB
https://www.yaklass.ru/p/himija#program-
95 Hayunsle mpuHIUIIBI

11-klass
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OpraHu3alul XUMUYECKOTO
IIPOU3BO/ICTBA.
[IpombInuIeHHBIE CTTOCOOBI
MOJIYYCHHS BAXKHEUIIINX
BELIECTB

XUMHUYECKOE 3arpsi3HEHNE

https://www.yaklass.ru/p/himija#program-

7 1
96 OKPYKAFOIIEH CpeJIbl U ero 11-Klass
IIOCJICACTBUSA
XuMUS U 3J0pOBbE -~
https://www.yaklass.ru/p/himija#tprogram-
97 genoBeka. JIekapCcTBeHHBIE 1
11-klass
cpencTaa
Xumus nuu. Pons xumuu B -
o https://www.yaklass.ru/p/himija#tprogram-
98 0o0ecIeYeHNH TTNILEBOM 1
11-klass
0€30I1aCHOCTH
KocMmernueckue n o
https://www.yaklass.ru/p/himija#tprogram-
99 napdroMepHbIC CPEICTBA. 1
11-klass
BbriToBas xumus
XUMUS B CTPOUTEIIHCTBE.
100 Baxwuelimine ctpouTebHbIe 1 https://www.yaklass.ru/p/himija#program-
Y KOHCTPYKIIMOHHbIE 11-klass
MaTepuabl
XUMHA B CENHCKOM Lo
. https://www.yaklass.ru/p/himija#program-
101 xo3s1cTBe. OpraHudeckue u 1 11-Klass
MUHEpaJIbHbIE y100peHus
102 CucreMaTu3amnus u 1 https://www.yaklass.ru/p/himija#program-
000011IeHNEe 3HAHHII IO TEME 11-klass
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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