MUWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKON ®ENEPAIIAH
PocroBckas o61acts MsicHukoBcKkHii paiion ceno Yaarbips

MY "Oraen ob6pazoBanns AqxMuHHCTPpauHH MsACHHKOBCKOro paiiona'

MBOY COII Ne3

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Pyxopoaurens I1IIMO Pyxosomurens MC Jupexrop o

i (icesf au

3amynxas C.B. Tj‘éum Or. Byrasu C.A.
IMpotoxon Ne 1 ot «27» ITpotoxon Nel ot «28» 1. ITlpuxas Ne242 ot
asrycra 2024 r. aBrycra 2024 r. «30» aBrycra 2024 r.
PABOYASI IPOTPAMMA
(ID 4930789)

y4ebHoro npeamera «XHMHSA. YT1yO/IeHHbIH YPOBeHb

s obyvaromuxcst 10 kmaccos

cesio Yaareips 2024



MOSCHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI oOpazoBaTeIbHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B denepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenojgaBanus
y4eOHOro mpeaMera «XuUMus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUS B Poccuiickoit
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJIEHHOrO H3yY€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenne mnpeamera, peanuzyeMoe B ycHoBHsAX —auddepeHIpOBaHHOTO,
npoduiabHOro OOydYeHHusi, MPU3BAHO O0O0ECIeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYTbTYpPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJOIKEHUS OOYyUYEeHHS B OpraHu3alusx MpodhecCHOHAIIBHOIO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTUINH.

B nporpamme mo XuMUM Ha3HauYCHHE TpeIMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€JICH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMBIE MPOrpaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh obecreynuBaer
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOl CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLAs, KOTOpast pe1yCcMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M MOCJIEA0BATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTeNbHBIX TOCTHKCHHUN OOyJaromuxcs B
paMKax HTOrOBOW arrectaliud B (OpME €AUHOTO0 TOCYAAPCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriryOJaE€HHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTesIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T NMpUMEPHOE pacmlpeliejieHue Yy4yeOHOro BpPEMEHHU, PEKOMEHIyeMOTIo
JUTSI U3y9EHUSI OTICIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTrO
MaTepuana ¢ y4€TOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yriIyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPKATEIBHON XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero oOpa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-MTO3HABATENbHBIX ~ JACHCTBUI  00ydYaromerocss IO OCBOCHHIO
coJiepKaHUs IpeIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIHUSAM B MpOrpamMMme MO XHUMHUH TMPEIyCMOTpEHa
PEEeMCTBEHHOCTh € OOYy4Ye€HHEM XUMHUM Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a TmTpemenaMd  yYCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpkKaHMs Y4eOHOTro Mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npodusst 00yueHus.

B coorBerctBHM ¢ KoOHuentyaiabHbIMM mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MPEIMETOB 0a30BOro W yriyONEHHOro YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOyYEHHsS HAa YPOBHE CpEeAHEro oO0Iero oodpa3oBaHUs
XUMHUSI Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUS HaNpaBieH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  JTAaloM  MOJIYYEHHs]  XUMHYECKOTO
oOpa3oBaHMsl B paMKax M3yueHUS CIHEHUAIbHBIX €CTECTBEHHO-HAyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX M OpraHU3alUsIX CpelHero npodecCHOHaIbHOTO
oOpazoBaHusi. B 3Toit CBsI3M H3ydeHHE NpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHHe U  YIrIyOJIeHHE TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYUAIOMIUXCS, BEIOPABIIMX OMPEeAenEHHbIN Tpoduiib
00y4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIErO MOJIyYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmiIaHUpPyEeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEBbHON MPOrpaMMBbl CpeHero o0OIero oOpa3oBaHUs
U3ydYeHHE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIHUTAHUSA U COLUAIBHOTO PA3BUTHS OOyyarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOLIEMHTEIUICKTYaJ IbHBIX YMEHHUH, YMEHUH palMoOHAIU3ali Y4eOHOTO Tpyla U
000OIIEHHBIX  CIOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUIIITMHAPHBIH,
HaAANPEAMETHBII XapakTep.

CocraBngomMu mpeaMera «XUMHUsS» Ha YpPOBHE yriayOnEHHOrO U3y4eHHUs
ABIIAIOTCS  yriyOn€HHble Kypchl — «Opranuueckas xumus» u «OO0mas u
Heopranuueckas xumus». [lpu onpeaenenuu moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alMM COAEpkKaHUs 3TUX KypCOB B IMpPOrpaMME MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJIEHHOTO
YPOBHEHN U3yUeHUs IpeaMETa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMeTa. DTa CUCTEMaA
3HAHUW IIOJy4aeT OIpEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYUIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUs O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHMH HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IPEJCTaBICHUA O CTPOSHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKINM, pacCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMHUYECKONH KUHETUKU
U TepMOJWHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX TMPECTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTeTUYECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylLIeHHH, a TaKK€ C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBanHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcCTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX MPOLECCaX U JIEKTPOJIU3E PACIUIABOB U PaCTBOPOB BEILIECTB.
B kypce opraHmyeckoid XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTU
COCIMHEHHM yaenseTcsi 0c000e BHUMAaHKE BOIpPocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJECPKAHUE KYpPCOB XHMHHU
yriayO0nEHHOTO yPOBHS M3YUYEHHS ISl KJIACCOB ONpPEEIEHHOTO poduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JIONOJHEHUM K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJIs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HauYeHHE OYyIyT MMETh 3JEMEHThl y4eOHOro marepuana mo oomei xumuu. llpu
U3YUYEHUU TMpeAMeTa B JAHHOM Cilydyae akUEeHT OyneT clenaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIeKyJisipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOJIN3A, MPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE.

B TO xe BpemMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro mpoduiist 60BN yIaeabHbIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM ciiyyae nmpenocTaBisieTcss  BO3MOXKHOCTb Al Oosee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJIKH, YIJIEeBOJbI, HYKJICHMHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIY’KaT OCHOBOW JUIs H3Y4YEHUs
CYIIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHayYHBIX METOJOB ITO3HAHUS U ONbITA PAKTUYECKOT0 NPUMEHEHUS HAyYHbIX
3HAaHUW H3y4yeHHE MNpeaMmeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOASIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIE MpeaMeThl», «MaTtemartuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wu3yueHun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero oOpa3zoBaHus (Ha 0a30BOM
yYpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHPOBAHUE OCHOB
HAyKd XHMHU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemenne
TOM 3aJaud Ha YyrayOJa€HHOM YpOBHE H3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTEepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecledeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreYeHny PalruoOHABHOTO MPHUPOAONOIB30BaHUsA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbl UEIOBEKA, & TAKXKE SKOJIOIMUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpENE;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIIMX B OCHOBE XHWMHMYECKOH
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJSIDHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHHsS XMMHUYECKUX PEAKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U TUCIIEPCHBIX CHCTEMax, 00 0OmImX
HAYYHBIX ITPUHIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 11 OOBICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOU JEATECIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHUEM H  mepepaboTKoM
BCILICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJUMBIX [IJII TPUOOPETeHHs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MIPUPOAE, B MPAKTUYECKON NEATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAOLIUX
GyHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYEHUU
npeaMera «XuUMHUsD Ha  yrayOJn€HHOM YpOBHE OCO0YI0  aKTyalbHOCTb
NpUOOPETAIOT TaKKUE LIETU U 3a7a4l, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTHU TEOPETHUYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAaHUM B XUMHH, (POpPMHpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHUIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LICHHOCTEH;

pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHOM MPO(eCcCHOHaTBHON U 00IIECTBEHHOM IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJIOTHYECKOM JIEATCIbHOCTH.

OO0111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YUYEHUS! XUMHUH HA YTIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



Peanmaunﬂ BOCIIUTATECJIBHOI'0 KOMIIOHEHTA HA YPOKaX XUMHUH

o (opmMupoBaHHUE POCCUNUCKHUX TPAJAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIbTYPHBIX [IEHHOCTEW, IEHHOCTHOTO OTHOILICHHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY ¥ HAYyYHOMY HACIIEIUIO,
MNOHMMAHMS 3HAYEHUSI XUMAUYECKON HAYKHU B )KU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOpMALIMEH O TepeT0BbIX
JOCTUKEHHUSX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOW XUMMUH;

e BOCIHUTAHHE Yy yHAIIMXCSI JIOTUYECKON KYJIBTYPhI MBIIIJICHUSI, CTPOTOCTH U
CTPOMHOCTH B YMO3AaKJIFOUEHHUSX;

¢ TO3HABaTEJbHbIE MOTUBBI, HAIIPABJIECHHbIE HA MTOJTYYE€HHE HOBBIX 3HAHUU T10
XUMUH, HEOOXOIUMBIE T OOBSICHEHHS HAOJI01aeMBIX MPOIIECCOB U
SIBJICHU, IO3HABATEIBHON, WH()OPMAITMOHHON U YU TATEIIbCKOW KYJIBTYPHI;

e CIIPaBEJIMBOCTb U YECTHOCTb.

COAEPKAHUE OBYUYEHUA
10 KJTACC

OPI'"AHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOH XMMMH.

[IpenMer W 3HauYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHUE O
MHOT000pa3uH OPraHUuYECKIX COCTUMHEHUI.

DNEKTPOHHOE CTPOEHHE aToMa yIJepofa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMsI. BaJleHTHbIE BO3MOXXHOCTH aToma yIjiepojaa. XHUMHYECKas CBSI3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3alUMU  aTOMHBIX — opOuTanen
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS aTOMHBIX OpOWTallel, G- U T-CBS3U.
OnuHapHasi, 1BOMHAs U TpouHasi cBsa3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJIax
opranvueckux BemecTB. [loHsATHE 0 cBOOOOHOM panukane, Hykjieoduiae u
3IIeKTpoduIIe.

Teopus cTpoeHuss opraHuueckux coeguHeHud A.M. bByrtnepoBa wu
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHMYECKUX COEAMHEHUH. MONeKyJaspHble M CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NUYHBIX BHUJAOB: pPa3BEPHYyTas, COKpallEHHasl,
ckenerHass. M3omepusa. Buasl u3oMepun: CTpyKTypHas, HNPOCTPAHCTBEHHAs.
OnexTpoHHbIE A3P(HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUHN (MHIYKTHUBHBIN
U ME30MEpHBIN 3P PEeKThI).



[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonstue o
dynkmonanpHOU rpymnmne. 'omonorus. 'omonorudeckue psanpl. CuctemMaruyeckas
HOoMeHKkaTypa opranndeckux coeauHenuilt (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIBHBIX NIPEACTABUTENCH.

OcobeHHOCTH M KiIacCU(PUKALMSA OpPraHWYeCKUX peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 00Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHl M0 IPEBPAILICHUIO OPraHMYECKUX BEIIECTB IIPM HArpeBaHUHU
(mnaBieHue, OOYIJIMBaHUE W TOPEHUE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYJI
OpraHUYECKUX BEUIECTB.

YrieBoaopoasl.

Anxanbl. ['oMmonornyeckuil psj ankaHoB, o0mas (GopMyia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaieil yriaepoaa, 6-cBsi3b. PU3NYECKHE CBOWMCTBA
AJIKAHOB.

XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNETUIPUPOBAHMS, TUKIN3ALKY, IMPOJIN3a, KPEKUHTa, ropenus. IIpeacrasinenue o
MEXaHU3ME PEaKIi paJuKaIbHOIO 3aMEILCHMS.

Haxoxnaenue B mpupoae. CriocoObl MoyuyeHus: 1 MPUMEHEHNE aTKaHOB.

[uknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHMSI M XUMHYECKMX CBOMCTB MajblX (IIUKJIONpPOIAH, LUKIOOyTaH) W
OOBIYHBIX (IIMKJIONIEHTAH, ITUKJIOTEKCaH) IUKIoadkaHOB. CroCOOBI MOJYyYECHHUS U
IIPUMEHEHNE HUKIIOAIKAHOB.

Ankenpl. ['oMoyioruaeckuii psii ankeHoB, obOmas (popmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  I[POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB,  Sp°-
ruOpuan3anysi aTOMHBIX OpOuTanei yriepona, 6- U m-cBsi3U. CTpyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. Pu3NyecKue CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHM MNPUCOEAUHEHUS, 3aMEIIECHUS B O-I0JOKEHUE
IIpU JBOMHOM CBsI3M, MOJUMEpHU3auuu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIEC peakiy Ha JBOMHYIO CBs3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsUKEHHBIX  AueHoB, 1,2- wu  l4-npucoenunenue. Ilonmmepuszanus
CONpsKEHHBIX JUEHOB. CrocOObI MOTy4YeHNs U TPUMEHEHNE AJIKaIUEHOB.

Anxunbl. 'oMonI0rn4eckuil psi alkuHOB, 001as GopMyJia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ AJIKMHOB, Sp-
rubpuan3anus aTOMHbIX opOuTanen yriaepoaa. dusnueckue CBONCTBA AJIKUHOB.



XHWMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUsA, JUMEpU3alUud U
TpUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOHYIO CBsI3b. CIIOCOOBI MONTYYEeHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatnyeckue yrieBoaopoasl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH301a. (DU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro rOMOJIOIOB: PEAKIMU 3aMEIIEeHUsI B OEH30JIbHOM KOJIbLIE U
YTIJIEBOJOPOJHOM paguKalle, PEaKIMH NPUCOCAUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIONIEM JICMCTBUM 3aMECTUTEICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCHUIHHOMH,
THUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOIyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOAOPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadotku. CrnocoOsl nepepadboTku HedTu:
NEPErOHKa, KPEKUHT (TePMHYECKH, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
ITpoaykTsl nepepabOTKN HEPTH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuun
3aMEIIECHHs] TaJOreéHa Ha TUAPOKCOIPYIIly, HUTPOrpPYyIIly, LUAHOTPYMIY,
amuHOrpynmy. /JIelicTBHe Ha TaJIOTCHIPOU3BOIHBIE BOIJHOITO M CIIHUPTOBOTO
pactBopa mEnoyu. B3anMonencTeue NUrajgoreHajJkaHOB C MArHUEM U IIMHKOM.
[TonsiTne 0 METAJUIOOPTraHUYECKUX COCIMHECHUSIX. Hcnons3zoBanue
TaJIOTEHIIPOU3BOIHBIX  YIJIEBOAOPOJOB B OBITy, TEXHHUKE U TPU CHUHTE3E
OpPraHUYECKUX BEUIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaLICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peaxkuuii yrieBoJOpOJ0OB pPa3MUYHbIX KiaccoB (oOeciBeunBaHue OpPOMHON WM
VMOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajus, B3aWMOJECHCTBHE AalETUIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriepoja M BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, IOJNYyYCHHE OSTHUJICHA U
U3y4YE€HHUE €ro CBOMCTB, O3HaKOMiIeHHE ¢ Kosulekuusmu «Hedte» u «Yromey, ¢
oOpa3namMu IUTACTMAcC, KayuyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJEKYJI
YTJIEBOJOPO/IOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHHS.

ITpenenbHble OnHOATOMHBIE CcOUPTHL. CTpoeHHE MOJIeKyd (Ha IpuMmepe
MeTaHoJa W 9TaHosa). ['oMosornueckuil psg, oOmas Qopmyna, u30MeEpuUs,
HOMEHKJIaTypa U Kilaccuukamus. Dusnueckue CBONCTBA  MPEENIbHBIX



OJIHOATOMHBIX CHOUPTOB. BoIOpoaHble CBSI3M MEXIAYy MOJEKyJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHUs, JAETUAPATALHMH, OKHUCICHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuyst Ha OJHOATOMHBIE CIIUPTHL. JlelcTBUE ITaHOJIAa U METAaHOJIA
Ha opraHu3M uesoBeka. CrocoObl NOJYy4YEHUS U IPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOeHHOCTH (HU3UIECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaromMHsle CHMPTHI — JTWICHIVIMKOJIb W TIiuLepuH. Puznueckue u
XUMUYECKHE CBOWCTBA: PEAKLUU 3aMEUICHUS, B3aUMOJECHUCTBUE C OPraHU4eCKUMHU
U HEOPraHWYECKHMMH KHCJIOTaMH, KA4ECTBEHHAs peakUuus HAa MHOTOAaTOMHbIE
cnupthl. [IpencraBnenne o MexaHu3Me peakuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. (CrnocoObl TNOJy4YeHUS W [PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHosa. OCOOEHHOCTH XHUMHUYECKHUX
cBoiicTB (penona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHYHOCTH (peHomna.
Crioco0b! osTydeHus: ¥ npuMeHeHue genona. @exonpopmanbaeruaHas CMOIa.

KapOoHuibHbIE COETUHEHNS] — aIbJAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['OMoIOTHYeCKUe psiibl albJErHI0B U KETOHOB, 00ILas
dopmyna, uzoMepuss U HOMEHKiIaTypa. DPU3NYECKUE CBOMCTBA aJbJETHIIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA  QIBJCTUIOB M  KETOHOB:  PEaKkUUU
npucoeauHeHns. OKHUCIICHHE albJeTU0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbICTUIBI.
Crioco0b!I OJTy4eHHUs1 U IPUMEHEHUE ANIbJETUIOB U KETOHOB.

OmHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCHOT. M3oMepus 1 HOMeHKIaTypa. PU3ndecKkue CBOWCTBa
OJIHOOCHOBHBIX IpENEIbHBIX KAPOOHOBBIX KHUCIIOT. BomopoaHble CBSI3U MEXAy
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuUKalMM, pEaKUUd C YYaCTHEM YIJIEBOJAOPOIHOIO pajHKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHOW KUCHOTHL. [loHSATHE O MPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENPENENIBbHBIX U aPOMAaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, TMJIPOKCUKAapOOHOBBIX KHCHOT. IlpencraBurenn BeIcIIUX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEHHOBAS, JUHOIEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOTyUEHUsI U PUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuil psia, obmast ¢gopmyia, H30MepUs U
HOMEHKJIaTypa. Dusndyeckne M XUMHUYECKHE CBOMCTBA: THJIPOJN3 B KHCIOH H
LIEJIOYHOM Cpelie.



Kupsl. Ctpoenne, pU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KHUCTION M meno4yHoi cpene. OCoOEHHOCTH CBOMCTB )KUPOB, COJIEPIKALIUX OCTATKU
HEIPEACIbHBIX JKUPHBIX KUCIIOT. JKUPHI B IPUPOJIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE JCHCTBHE.

O61mas xapakrepuctuka yriaeoaoB. Kinaccudukaius yrieBojgoB (MOHO-, Tu-
U Tmojucaxapuibl). MoHocaxapuapl: TIIIOK03a, (pyKTo3a, rajakrosa, pubosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HAXOXAEHUE B mpupone. POoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAUYEHHE B JKU3HEACITEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakTo3a. BoccranaBnuBaromuye 1 HEBOCCTaHABIMBAKOIIKE ucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenne B mpupoje u npumeHeHue. [lonucaxapuasl: kpaxman,
IJIMKOTEH U 1eiutono3a. CTpoeHue MaKpoMOJEKYyJl Kpaxmala, TJIMKOTeHa H
Heuono3bl.  DU3WYecKkre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TUIPOJU3, KAaYeCTBEHHAs] PEaKIus C HOJ0M. XHUMHYECKUE
CBOMCTBA ILIEJUTIOJIO3bI: TUIPOJIN3, MOJyuyeHue 3pupoB Leunono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEeBpaIleHU:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHE 3TAHOJA C HATPUEM,
OKHUCJIEHUE 3TWJIOBOTO CHUPTA B aJbJAETU] HAa PAacKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA AUXPOMATOM Kajus (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKUMU Ha albIeTuibl (C TUIAPOKCHIOM
muammuHcepeopa(l) wu  ruapoxkcuaom  memau(ll)), peakmus raunepuHa
rugpokcugom Meau(ll), xuMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE PacTBOpa INIOKO3bl ¢ ruapokcuaom menu(Il), B3aumoneiictBue
Kpaxmaja ¢ MOJOM, pEUICHHE IKCIEPUMEHTAIbHBIX 3a/1ad 1o TemMaMm «CHupTsl U
denonb, «KapooHoBbie KUCTOTHI. ClIOXKHBIE 3DUPBD».

A3oTcoep:kaniue OprauuvecKkue coeJuHeHms.

AMUHBI — OpraHUYecKre Mpou3BOAHbIe ammuaka. Kiaccuukanus aMUHOB:
anidaTtunyeckue W apoMaTHYeCKue; TMepBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue Monekyn, odmas (opmyna, U30MepHsi, HOMEHKIaTypa U (u3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ali(aTMuecKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWINPOBAHUE, B3aWMOJCHCTBUE MEPBUYHBIX AMHHOB C A30THUCTON KHUCIOTOM.
Conu anKuiaMMOHHS.

AHUJIMH — TpenCcTaBUTENb aMUHOB apomarudeckoro psjaa. CrpoeHue
aHWIMHA. B3anMHOE BIUsiHUE TPy aTOMOB B MoOJieKyJje aHwinHa. OCcoOOeHHOCTH
XUMUYECKUX CBOMCTB aHmwiIMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIydeHUs] UM NpuUMeHeHue anudaTuueckux amuHoB. [loidyueHue aHuIMHA U3
HUTPOOEH30171a.



AmuHokucioTel. HoMenknatypa u uzomepus. OTAenbHbIe NPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nueckue CBOWCTBA AMHUHOKHCIIOT.
XWMHYECKHE CBOWMCTBA AaMHHOKHCIOT Kak aM(pOTEpHBIX  OPTaHHYECKHUX
COCIMHEHMM, peakIusi MOJUKOHACHCAIIMK, O0pa3oBaHUWE TMENTHIHON CBS3U.
buosiornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIN3 MENTUIOB.

benku kak npupognwsie nonuMmepsl. [lepBuuHasi, BTOpUYHAsT U TpeTUUHAs
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPOIU3, ICHATYpaIlus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
pacTBopeHre O€NKOB B BOJIE, JeHATypauusi OCJKOB NpU HarpeBaHUH, I[BETHHIC
peakiuu Ha O€NKH, peIIeHWE OKCICPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A3oTconepxkaliye ~— opraHuueckue — coenuHeHus’» U «Pacno3HaBaHue
OPraHUYECKUX COETUHEHUI.

BbicokoMoOJIeKyJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIIHSIST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHCHCALIMS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIHUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNIaT). Y THiIM3aIus U nepepadoTKa IIacTHKA.

DI1acTOMEpHI: HaTypaJbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTamMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosnokHna: HaTypasibHble (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JJaBCaH).

[Tomumepsnl CIEHUAIBHOTO Ha3HAYEHUS (Tedion, KeBJjap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE HJKCIEPUMEHTAJIbHbIX 3adad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

Pacuérurle 3amaqn.

Haxoxnenue MonekyasipHOd ¢GopMysbl OPraHMYECKOro COEAUMHEHUS 10
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXJIEHUE
MOJICKYJIIPHON (POPMYJIBI OPTraHUYECKOTO COCIUHEHHsI M0 Macce (00BEmy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaKklMy W/UIM HMCXOAHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOpMyJIbI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB HWJIM CIIOCOOOB



MOJTyYeHUs, ONpPENEICHUE JONM BbIXOJA NPOAYKTa PEAKIHH OT TEOPETHUECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3eM NMPHU U3YYEHUU OPraHUYECKOW XUMHH B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHSATUH, MPUHATHIX B OTACIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukauus, HaONIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

dusuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa,
DPHEPreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MYECKUE BEIUYMHBI, E€IUHMIIBI W3MEPEHHs, CKOPOCTh, DHEPrusi,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Owocdepa, wmeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTpOdHBIM THUM NUTAHUS, OpOKEHHE,
doTtocuHTe3, nbIXaHWE, OEIKW, YIJIEBOIbI, >KHPBI, HYKICHMHOBBIE KHCIOTHI,
(bepMEeHTHI.

['eorpadusi: nmosie3Hble HCKOMaeMbl€, TOTIUBO.

TexHonorus: mNHILEBbIE MPOIYKTHI, OCHOBBI PAIMOHANIBHOTO MHUTAHMUS,
MOIOIIIHME CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEr0
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyJaronMMHUCS POCCHUMCKON T'PaKJAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMd T[OBEJEHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE PE3yJbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
o0yyJaroumxcs B Ipolecce peajim3aluy o0pa3oBaTeabHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSTEIHHOCTU
oOyyarommxcsi B Mpolecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUS 00YUYAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESATENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH,

2) NIaTPUHOTHYECKOT0 BOCIIUTAHNS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUECTBEHHON XUMUMU;

YBaXEHHUSI K MpOIEcCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOrO, YTO JAaHHbIE HAayKU €CTh pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;



MHTEpeCa M MO3HABAaTEIbHBIX MOTHMBOB B IOJYYEHHHM W MOCIEIYIOLIEM
aHam3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUWE M TMOCTYNKH CBOUX TOBapHUIIEH C
MO3ULMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
IOCTYIIKOB;

4) popMupoBaHuS KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 30poBOro U Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsT TMpaBuJl OE30MacHOr0 OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJIOBOM JEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWJI MHAMUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW W  JpPYrux BHUOAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COIMAJIbHON HAIPaBJIECHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3nuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPy, JIIOASM TPyAa U pe3yabTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOHM TpPACKTOPHH
oOpazoBaHusi, Oyaymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1IEeJECO00Pa3HOT0 OTHOILIEHUS K NPHUPOAEC KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTUYECKUX MpoOJeM, BIMSHUS
HYKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHUM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOIO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUMX Bpel OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UPOBATh HEOJAronpUsTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOr0O 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOH HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOMU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUUMPUKH XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
GbOopMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEICTaBICHUST 00 OKPYXAIOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YETOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UUBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXXHOW pOJH B
CO3JJaHUU HOBOM 0a3pl MaTEPHAIBHONW KyJIbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENIHOTO TPY/Aa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU HCIOIb30BATh
noJiydaeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (AKTOB ¥ UMEIOMUXCSA JAaHHBIX C IO TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpoPpecCuoHAIbHON
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydaroIIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHATHS, OTpaXKarollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTEMa, HAyYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHON
I'PaMOTHOCTH M COLIMAIBHON KOMIETEHIIUU 00YYaroIuXcs;
CHOCOOHOCTh 00yYaromuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU M  PETyJISTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyalW3UpoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeTIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHS, COOTHOCHTD PE3YJIbTATHI JEATEIILHOCTH C TTOCTABICHHBIMHU TEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH MW YCTaHABJIMBATh UX B3aUMOCBS3b,
WCIT0JIb30BAaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS  KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIINA;

yCTaHABIWBATh TMPUYMHHO-CJICICTBEHHBIE CBSI3M MEXAY HM3y9aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pPaccMaTpHUBaEMBbIX
SIBICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3AKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmysa, ypaBHEHHE XWMHYECKOU



peaknuu — TPU PEHICHUH YUYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUECKUX PEAKITHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XMMHUUYECKHUX
pEeaKuunii;

dhopMyIUpPOBATH MENN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEILHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX HWH(oOpmanuu (Hay4HO-
NOMyJisipHasi JIUTEparypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oToope wuHOpPMaMKM, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEECIEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYI0  (HOpMy  MpeACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMAIMel: TMPUMEHATh MEXINpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKHe) 3HAaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBHUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MTOJY4YEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIITOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTO MpOoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IyTEM COTJIACOBAHUS MO3ULIHMN B
X0J1€ 00CYXCHUSI 1 0OMEHAa MHCHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIE Yy4eOHbIe 1eCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraéMblii aJropuT™M JEHCTBUH IpH
BBIINIOJIHEHUH YYEOHBIX U HCCIEeNIOBaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIYYEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTIyOIEHHOM
YPOBHE Ha YPOBHE CpeaHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUpUYECKUe
I y4eOHOTOo MpeaMeTa « XUMHUsD Hay4dHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIbI JEITEIbHOCTU
10 TOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMuUe. B
nporpaMmMe IO XHMHHM THPEIMETHBIE PE3yNbTaThl MPEACTABICHBI IO ToOJaM
U3YYEHUS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUM: O MECT€ M 3HAYEHMH OPraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojid B 00ECHEYEHHUU yCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUMA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHUn palMOHAIBHOTO
MPUPOONIOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOIIEH KYyJIBTYpHI
4yeJioBeKa, a TakKKe OJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
oboJjouka aroma, s-, p-, d-aToMHbIE OpOWTANM, OCHOBHOE W BO30YXXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTajneil, HOH, MOJIeKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KUCJIOPOJA- U a30TCOAEpKAIlNe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu MpU XUMHUUYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peaKkIuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUK aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIaxX (MHAYKTUBHBIA U Me30MepHbI 3 dekTl, opuentanTsl [ u Il pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYYEHUU U O€30MacCHOM
UCIIOJIb30BAHUU BAXKHEUINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JNEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMUIAX  XHUMHUYECKOIrO
MPOU3BOJICTBA (Ha IpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJIECHUSI MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAaKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OajllaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa IMyTEM
COCTABJICHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJI WILTIOCTPALIUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAICKHOCTh MU3YUECHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIacCy/Tpynne COeAWHEHWM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIACIbHBIX
MPEJACTABUTENCH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJUIIEPUH,
STUJICHTJIMKOJb, (eHon, dopMaabaerua, aneTaibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUJIMH, AUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, AapPOMATHYECKUX VYIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, JIH- W TIOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX MpPUMEpPAX
XapakTep 3aBUCUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
U TPy aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaATh UCTOYHUKHU YTIIECBOJAOPOIHOTO
ChIpbsi  (HeTh, NPUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOTYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJICITUPOBAHUY, IKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOopMUPOBAHHOCTH yMEHUs IPUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESATENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIlUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3yUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpPUAJIBLHOTO E€IUHCTBA MHUPA,
WCITIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BaHUEM (PU3UYECKHUX
BEIMYMH (Macca, O0OBbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPaAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMyIIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TIOCHEACTBUS  OBITOBOW U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKou
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHUE U U3YUYECHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHUCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIIOJEHUEM IMIPABUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyHpOBaTh IIENh HWCCICAOBAHHS, MPEACTABIATh B Pa3IuuHON (popme
pEe3yJbTaThl SKCHEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I11€1eCO00pa3HOro MOBEJAEHUsI B OBITY U
TPYAOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOJTHOM CPEIbl U TOCTHKEHUS €€ yCTOMYNBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JACHCTBHUSI HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAs cMblch nokazarens [1/K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHUYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHA: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIIo, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHU c ITOCTABJIEHHOU y4ueOHOMH 3a7a4en.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
No HaunMenoBaHnue pa3iesioB 1 TeM (nudposbie)
Kontpoabn | IlpakTudeck
n/n MpOrpaMMbl Bcero o0pa3oBaTesibHbIE
ble padoThI ue padoThl
pecypchbl
Paznen 1. Teopernueckne 0CHOBbI OPraHM4eCKO XUMHUU
[IpenMeTr opraHu4ecKor XMMHH. bubmmorexa [JOK
1.1 Teopust cTpoeHHsI OpraHUYECKUX 8 https://m.edsoo.ru/d6
coequnenuit A. M. bytnepoBa 9df650
Hroro no pazneny 8
Paznen 2. YrieBoaopoabl
[IpenenbHbIE YTIEBOAOPOIBI — Bubnmorexa [OK
2.1 AUTKAHBL IHKIOAKAHbI 5 https://m.edsoo.ru/d6
’ 9df650
HenpenenbHble yraeBoAOPOIbL: Bubnmorexa [OK
2.2 AUIKCHBL, AIKAHCHbL, ATKHHbI 14 1 https://m.edsoo.ru/d6
’ ’ 9df650
ApomaTrieckue yrieBoA0pO bl Bubnmorexa [OK
2.3 (apex) 8 https://m.edsoo.ru/d6
9df650
2.4 [IpupoaHbIE HCTOYHUKHU 4 bu6moreka IJOK




yTJIEBOJIOPOJIOB M UX MepepaboTKa

https://m.edsoo.ru/d6
9df650

2.5

["asioreHnpon3BOIHbIE YTIIEBOIOPOAOB

bubmoreka IJOK
https://m.edsoo.ru/d6
9df650

Hroro no pazneny

35

Pa3znen 3. Kucsopoacoaep:kamniue opranHudecKue coelMHeHUs

bubmoreka IJOK
3.1 Cruptbl. DeHon 11 https://m.edsoo.ru/d6
9df650
KapOoHunbHbIe COSTMHEHMUS: bubmoreka IJOK
32 anbAeruabl U KeToHbl. KapOoHOBBIE 21 https://m.edsoo.ru/d6
kucaoThl. Croxxnbie 3¢upsl. Kupbl 9df650
bubmoreka IJOK
33 VrieBoabl 9 https://m.edsoo.ru/d6
9d1650
Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:kanue oprannyeckue coeIuHeHnst

bubmoreka IJOK
4.1 AMUHBI. AMHUHOKHUCIIOTEL. benku 12 https://m.edsoo.ru/d6
9df650
Hroro no pazneny 12




Paszneu S. BeicokoMoJ1eKyJIsIpHbIe COeAUHEHUS

bubmoreka IJOK
5.1 BricokomonekynsipHbie COeTUHEHUS 6 https://m.edsoo.ru/d6
9df650
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 102

[MPOI'PAMME




IIOYPOYHOE INIAHUPOBAHUE
10 A KJIACC Xataamaxxuaa Hage:xna OBanecoBHa

N KoJinuecTBo 4acoB Hdara JIEKTPOHHBIE I (ppoBbIE
lI/-lI Tema YpoKa Beer KOHTpOJILH HpaKaneCK HU3Yy4YeH Oﬁpa30BaTe.]1]>Hl>Ie
0 ble padoThI ue padoTsl us pecypchl
I noxyroaue

[Ipenmer n 3HaUeHUE

OPTaHUYECKON XUMHUH,

ﬂﬁi?ﬁfif ’ 1 02.09 | bromuorexa LIOK

https://m.edsoo.ru/3686e615

OPTraHUYECKUX

coenuHeHun. MHCTpyKTa)

o Th.

DJIEKTPOHHOE CTPOCHUE

aToma yriepojia (OCHOBHOE

1 BO3OYXKIEHHOE 1 04.09 bu6anoreka [JOK

cocTosiHusA). BaneHnTHbIe https://m.edsoo.ru/Oce6fd4c

BO3MO>XHOCTH aToMa

yriepojaa

XUMHUYECKas CBSA3b B

OpraHUYEeCKUX 1 06.09 bubmnorexa [JOK

coeTMHEHUIX. MeXaHu3MEI
00pa3zoBaHMs KOBAJICHTHOU

https://m.edso0o0.ru/8d3915¢8




CBSI3H, CITIOCOOBI pa3pbIBa
CBsI3EU

Teopus crpoeHust

bu6mmoreka IJOK

OPraHUYECKUX COETUHEHU 09.09 hitps-//m.edsoo.ru/9e595¢h8
A. M. bytiepoBa
Bunsl uzomepun:
CTPYKTypHas,
POCTPAHCTBEHHAS. 11.09 bubmnorexa [IOK
DnexTpoHHbIe 3)(HeKTH B ' https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHMYECKUX
COCIMHECHUN
[Ipencrasienue o
Knaccuuiaiy 1 bu6mmoreka [JOK
cucTeMaTu4ecKas 13.09
https://m.edsoo.ru/c212dd21
Homenkiatypa (IUPAC)
OpPTaHMYECKHUX BEIIECTB
Knaccudukanus peakmmii B bubmuorexa [[OK
N 16.09
OPTraHUYECKON XUMUU https://m.edsoo.ru/ba5706aa
HUE 3HAHUH IT :
B https://m.edsoo.ru/87a37cab
TeMe
AJIKaHBI: TOMOJIOTHYECKU
bu6 OK
psia, obmrast popmyna, 20.09 uomorexa [l

HOMEHKJIAaTypa u

https://m.edsoo.ru/25a14636




HN30MCPUs, SJICKTPOHHOC 1
MNPOCTPAHCTBCHHOC
CTPOCHUC MOJICKYJI

10

dusnyeckre U XUMHUYECKHUE
CBOICTBA aJIKAHOB

23.09

bu6moreka IJOK
https://m.edsoo.ru/3137711c

11

Haxoxnenne aqkaHoB B
npupojie. CriocoObl
MOJTyYCHUS U TIPUMCHECHHE
aJIKAaHOB

25.09

bu6mnoreka [JOK
https://m.edso0.ru/259b0a5b

12

[{uknoankaHel: oOmmast
dbopmyna, HOMEHKJIATypa U
U30MEpHsi, 0COOEHHOCTH
CTPOCHHS M XUMHUYECKHIX
CBOMCTB, CIIOCOOBI
HOJYYCHHUS U TIPUMCHEHUE

27.09

bu6moreka IJOK
https://m.edsoo.ru/156730d2

13

Pemenune pacu€THbIX 3ama4
Ha OTpEJIEICHIE
MOJIEKYJISIpHOH (hOPMYJIBI
OPTraHUYECKOTO BEIIECTBA
10 MaCCOBBIM JOJISIM
aTOMOB DJIEMEHTOB,
BXOJISIIIIAX B €r0 COCTAaB.
Cucremaruzanus u
000011IeHIE 3HAHUH 110
TEME

02.10

bu6mnoreka [JOK
https://m.edsoo.ru/bf84d8eb




AJIKEHBI: TOMOJIOTHYECKHI
psia, obmrast popmyna,
HOMEHKJIATypa,
AJIEKTPOHHOE U

bu6mmoreka IJOK

14 MIPOCTPAHCTBEHHOE 04.10 https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYL.
CTpyKTypHas U LUC-TpaHC-
M30MEpHS ATTKEHOB
duznyeckre U XUMUYECKre

15 CBOICTBA AJIKEHOB. 07.10 bubmmorexa [OK

https://m.edsoo.ru/21069ccd

[TIpaBuno MapkoBHHUKOBa

16 Crioco0ObI noJTy4eHus u 09.10 bu6moreka [JOK
MIPUMEHEHHUE aJTKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1

17 no teme "[lonyuenue 11.10 bu6moreka [JOK
ATUJIEHA U U3YyYECHHE €TO https://m.edsoo.ru/0941eed8
cBOMCTB"
Pemrenue pacu€rHpix 3ama4
Ha OMpEeIeIICHUE bu6mmoreka [JOK

18 . 14.10
MOJIEKYJISIpHOH (hOPMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYEeCcKOTO BELIECTBA
ANKanueHsl:

19 CONPSDKEHHBIE, 16.10 Bubmroreia LIOK

H30JIMPOBAHHBIC,

https://m.edso00.ru/04298c0a




KyMYJIUPOBaHHBIC.
OcobeHnocTH
JIEKTPOHHOTO CTPOCHUS

20 XUMHYECKHUE CBOICTBA 1810 bu6moreka IJOK
CONPSHKEHHBIX THEHOB ' https://m.edsoo.ru/e561253d
Crioco0Osl osTy4eHus 1 bu6moreka [JOK

21 21.10
MIPUMEHEHUE aJIKaIMCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHUECKUI
pan, obmas popmya,

2 HON::HKHaTypa’ 3.10 bubmarorexa [JOK
STCKTPOHHOS A ' https://m.edsoo.ru/68b6ccdc
MPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYI,
dbu3ndecKue CBONCTBA

23 XUMHUYECKHUE CBOICTBA 7510 bu6moreka IJOK
AJIKKHOB ' https://m.edsoo.ru/23493a93
KauecTBeHHbIEC peaklu Ha bu6mmoreka IJOK

24 . 06.11
TPOUHYIO CBSI3b https://m.edsoo.ru/7b1c48da
Cnioco0OsI nosTy4eHus 1 bu6moreka [JOK

25 08.11
MIPUMEHEHHUE aJTKUHOB https://m.edsoo.ru/a6f9alea

26 Ezmeisﬁegﬁjfz pree 11.11 brbmorexa [TOK

yP . ' https://m.edsoo.ru/5db8e526
XUMHUYECKOHN peaKIuu
27 Cucrematuzaius u 13.11




0000111eHrE 3HAHUH 110
TEME

ApEeHBI: TOMOJIOTUYECKUH
psia, obmrast popmyna,
HOMEHKJIATYypa.
DIEKTPOHHOE U

bu6moreka [JOK

28 IPOCTPAHCTBEHHOE 1.1 https://m.edsoo.ru/a92a7094
CTPOCHHUE MOJIEKYJI
OeH30J1a U TOJIyoJIa, UX
dbuznyeckre CBOMCTBa
XHUMHYECKHUE CBOMCTBA
29 apeHOB: peaKIuu 18.11 Bubmrorexa [IOK
https://m.edsoo.ru/a44alac4
3aMCIICHUS
XHUMHUYECKHUE CBOMCTBA
apEHOB: peaKIun
30 HI:)I/ICOC,HiHeHIII/IH 20.11 bubmorexa HOK
’ https://m.edsoo.ru/a44alac4
OKHCJICHHE TOMOJIOTOB
OcH30I1a
3l Oco0eHHOCTH XUMHYECKUX 11 bu6mmoreka IJOK
CBOWCTB CTHUPOJIA https://m.edsoo.ru/d5018a54
Pemrenue pacu€rHpix 3ama4
1 Ha OMpEICIICHUE 2511 bu6mmoreka [JOK

MOJIEKYJIIPHOI (pOpMYIIbI
OpraHUYeCcKOTO BELIECTBA

https://m.edsoo.ru/53461a2c




33

Crioco0bI oTy4eHus: u
NPUMEHEHHE apeHOB

27.11

bu6moreka IJOK
https://m.edsoo.ru/6£717d09

34

I'eneTnyeckas CBA3b
MEXKy pa3JIuYHbIMU
KJIACCAMHU yTIIEBOAOPOIOB

29.11

35

Pacuétel o ypaBHEHUAM
XUMHUYECKUX PEAKLIHM.
Cucremaruzanus u
000011eHIE 3HAHUH TIO
TEME

02.12

36

[Ipuponnslii ras.
[TonyTHbIie He(TAHBIE Ta3bI

04.12

37

KaMenHbI# yroJib u
MIPOYKTHI €T0
nepepadoTKu

06.12

bu6mmoreka IJOK
https://m.eds00.ru/69b3398b

38

Hedtb 1 criocoOm e
nepepabotku. [Ipumenenne
IPOAYKTOB MEPepadboTKU
He(TH

09.12

bu6mnoreka [JOK
https://m.edsoo.ru/2119de78

39

I'eneTnyeckas CBA3b
MEXKy pa3JIuYHbIMU
KJIACCAMHU YTIIEBOAOPOIOB

11.12

40

["anoreHonpon3BOAHBIC
yTIEBOJAOPOIOB:

13.12

bu6mnoreka IJOK
https://m.edsoo.ru/82b4d759




SJICKTPOHHOC CTPOCHHUC,
peaKunn 3aMCIICHH A
rajJJorcda

JlericTBuE 1Iea04Y€eH Ha

raJIOT€HIIPOU3BOTHBIE.
41 BzaumopelicTBue 16.12
JIATAJIOTNCHAJIKAHOB C
MarHyieM U IIUHKOM
Cucremaruzanus u
42 00001eHue 3EaHH171 110 18.12 buosmorexa HOK
https://m.edso00.ru/20e89122
pazaeny "YrieBogopo bl
43 KonTponbhas pabota mo 20.12 bubanorexa [IOK
teme "YrieBoaopoasr” https://m.eds00.1u/95¢9e298
[IpenenbHBIE OTHOATOMHBIC
CIIUPTHI: TOMOJIOTUYECKUN
171, o011as popMyJia,
44 IC)TEOCHPIII; MfJ)ieII)(yJ}I’ 231y | Duomiorera LIOK
’ https://m.edsoo.ru/df04¢5cd
HU30MepHsi, HOMEHKIIATypa,
KJ1accuduKanus,
dbuznyeckre cBoMCTBa
XHUMHYECKHUE CBOMCTBA
45 MPEeEIbHBIX OJJHOATOMHBIX 25.12 bubmmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
46 CriocoObI IOTyYeHHS | 27.12 bubmuorexa [[OK




IIPUMEHEHUE OJTHOATOMHBIX
CIINPTOB

https://m.edso00.ru/48410000
0000000

[IpocTeie 3¢upsi:
HOMEHKJIATypa U

bu6mmoreka [JOK
47 U30MEpHsi, 0COOEHHOCTH 30.12 hitps://m.c dsi.ru 1e2e788b2
(UBHYECKUX U XUMHUSCKHUX
CBOMCTB
II mosryroame
MHOTr0aTOMHBIE CITUPTHI:
STUJICHIJIMKOJIb U
48 TJIMLEPHH, X QU3NIEeCKUe 10.01 bubmiorexa LIOK
’ . https://m.edsoo.ru/ee4d84aa
U XMMHYECKHE CBOMCTBA.
HNnctpykrax no Th
CnocoObI MOJIy4eHHS U
49 MPUMEHEHUE ’ 13.01 Bubmotexa LIOK
https://m.edsoo.ru/d12e567d
MHOTOaTOMHBIX CITHPTOB
DeHoJI: CTpOCHUE
50 MOJIEKYJIbI, (PU3NUECKHIE 15.01 bubmnorexa [JOK
cBoMcTBa. TOKCHYHOCTH https://m.edsoo.ru/2¢ce72618
denoa
51 XUMHYECKHUE CBOICTBA 1701 bu6moreka IJOK
denoa https://m.edsoo.ru/037ca5f9
5 Cnioco0Osl osTy4eHus u 20.01 bu6moreka [JOK

npuMeHeHue ¢eHona

https://m.edsoo.ru/c77ddf4dc




[IpakTuueckas pa6ora No 2.
Pemenune

bu6mnoreka [JOK

22.01
>3 SKCHepm:IeHTaHBHHX e 0 https://m.edsoo.ru/fd0ced09
1o teme "CrnupTel 1
dbenomnbr"
54 ngg ehéam;iu:ﬂ i 0 24.01 Bubnrotexa LIOK
HUE 3HAHUU I .
H https://m.edsoo.ru/1810cb9b
TEME
Anbneruanl 1 KETOHBL:
AJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOMN TPYIIIIHI; bu6moreka [JOK
55 27.01
TOMOJIOTHYECKUE PSIJIBI, https://m.edsoo.ru/b139beaa
obmast hopmyiia, U30MEpUs
¥ HOMCHKJIaTypa
< gnbneznnme 51 KC}“OHBI: oo BuGmorexa LOK
W3UYECKHE CBOMCTBA, )
’ https://m.edsoo.ru/c887425¢
peaKIMK MPUCOCTMHCHUS
| P owcncas U
KauyeCTBEHHBI aAKINH )
peartt https://m.edsoo.ru/a393baa9
aJIbJAETUI0B U KETOHOB
53 Crioco0bI mosTy4eHus 03.02 bu6moreka [JOK
aJILJIETUZIOB U KETOHOB ' https://m.edsoo.ru/520d1c51
59 OIHOOCHOBHBIE 05.02 bu6moreka IJOK

npeneabHble KapOOHOBbBIE

https://m.edsoo.ru/fecObl13




KUCJIOTBL, 0COOCHHOCTH
CTPOCHHS MX MOJIEKYJT

60

W3oMepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢duznueckue cBoicTBa

07.02

bu6mmoreka IJOK
https://m.edsoo.ru/700cc87b

61

XHMMHUYECKHUE CBOMCTBA
MpeIeJIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

10.02

bu6mnoreka [JOK
https://m.edsoo.ru/40e6e0e9

62

Oco0eHHOCTH CBOMCTB
MYypPaBbUHOU KHCIIOTHI.
MHuoroo6pasue
KapOOHOBBIX KHUCJIOT

12.02

bu6moreka IJOK
https://m.edsoo.ru/bb31be71

63

Oco0eHHOCTH CBOWCTB:
HEIPEICIbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUJPOKCUKApPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIINX KapOOHOBBIX
KHCIIOT

14.02

bu6moreka [JOK
https://m.edsoo.ru/83a08773

64

[TonsiTue o IMPOU3BOAHBIX
Kap6OHOBI>IX KHCJIOT

17.02

bu6mmoreka IJOK
https://m.edsoo.ru/0d162d9d




65

Crioco0bI oTy4eHus: u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

19.02

bu6mmoreka [JOK
https://m.edsoo.ru/7¢065c9d

66

CrnoxHbie 3QuUphL:
TOMOJIOTHYECKUH P,
obmas hopmyia, u3oMepus
¥ HOMEHKJIaTypa

21.02

bu6moreka IJOK
https://m.edsoo.ru/adfffe6d

67

dusnyeckre U XUMHUYECKHUE
cBoiicTBa 3(hupos

24.02

bu6moreka IJOK
https://m.edsoo.ru/ad6b94b2

68

Pemrenue pacy€rHbix
3a7a4: 10 YPAaBHEHUIO
XUMHYECKOMN peakliu, Ha
OIIpEEIICHUE
MOJIEKYJISIPHOM (pOpMyJIbI
OpPraHUYECKOTO BELIECTBA

26.02

69

[IpakTuueckas pabora No 3.
Pemenne
IKCIIEPUMEHTAIBHBIX 32124
o Teme "KapOoHoBbIe
KuCToThI. CII0KHBIE

s¢upsr"”

28.02

bu6mnoreka [JOK
https://m.edso00.ru/486671{b

70

JKupsl: cTpoenue,
bu3nUecKue 1 XUMHYECKHUE
CBOMCTBA (THAPOIH3)

03.03

bu6moreka IJOK
https://m.edsoo.ru/al9¢5b98




71

Oco0OeHHOCTH CBOICTB
YKUPOB, COAECPKALIUX
OCTAaTKH HENpPEIEIbHbIX
YKUPHBIX KUCIIOT. JKUpbI B

pUpoje

05.03

bu6mnoreka [JOK
https://m.edsoo0.ru/b0331922

72

Mp11a KaK COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, UX
MOIOIIlEE JICHICTBHUE.
IToHsiTHE O CHHTETHYECKHUX
MOIOIIUX CPEACTBAX
(CMCO)

07.03

bu6mmoreka [JOK
https://m.edso00.ru/3¢566565

73

I'eneTnueckas cBsI3b
YIJIEBOJIOPOJIOB U
KHCJIOPOJCOICPIKAITUX
OpraHUYECKUX BEIECTB

10.03

bu6mmoreka [JOK
https://m.eds00.ru/56790c96

74

Pacuétel o ypaBHEHUAM
XUMHUUYECKUX PEaKLIHM

12.03

75

Cucremaruzauus u
0000111eHrE 3HAHUH 110
TEME

14.03

bu6moreka IJOK
https://m.edsoo.ru/f8eaf2eb

76

OO01ast xapaKTepuCTHKa
YTJIEBOJIOB U
KJ1accu(HKaIs yrieBoI0B
(MOHO-, TU- U

17.03

bu6mmoreka [JOK
https://m.edsoo.ru/7a9693al




noJrcaxapubl)

Monocaxapusr:
77 @Hanecmfe CHBOﬁCTBa u 19.03 Bubmrorexa [IOK
https://m.edsoo.ru/b4bdda2d
HAXOXKJEHUE B IPUPOJIC
[IpuMeHeHune riIrKo3bl, €€

73 3HA4YCHUE B 21.03 bu6mmoreka [JOK
JKU3HEAEATEILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapusl: caxaposa,

79 MaJibTO3a U JIAKTO3a. 02.04 bu6mmoreka [JOK
Haxoxxnenue B mpupoje u https://m.edsoo.ru/eb0384¢e7
IPUMEHEHUE AUCaxXapuioB
[Tonucaxapuapl: CTpOSHHE

20 MaKpOMOJICKYII, 04.04 bubmmoteka [{OK
buznyecKkrue 1 XuMHUYECKHUE https://m.eds00.1ru/72a04508
CBOWCTBA, IPUMEHEHHE

81 [TonsiTue 00 07.04 bu6mmoreka IJOK
HCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a1a4
Ha ompejesieHue 101

82 BBIXOIF[)a I1[1p0z[yKT: peakiuu 09.04 bubmuorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETHIECKHU
BO3MOKHOTO
83 CucreMaTuzauus u 11.04 bu6moreka IJOK




0000111eHrE 3HAHUH 110
paszneiy

https://m.edso00.ru/08d4364c

KonTtposnbHas pabora o

TeMe
84 "Kucnopoacoaep:xaiiue 14.04 bubmioreia LIOK
https://m.edsoo.ru/42c6678¢

OpTaHUYECKUE
coeIMHCHUS"
AMuHBL: KiTaccuukanms,
CTPOCHHE MOJICKYJI, 00IIast

85 Q)(?pMyna I/ISOMG}I;I/IH B 16.04 bubmuoreia LIOK

’ ’ https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa 1
(bu3nYecKue CBONCTBA

26 XUMHYECKHUE CBOICTBA 18.04 bu6moreka IJOK
anndaTuyecKux aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOCHUE

87 aHWJIMHA, 0COOCHHOCTH 21.04 bu6moreka [JOK
XUMHYCCKUX CBOMCTB https://m.edsoo.ru/39¢d21f1
aHUJIMHA
CnocoObI MOJIyYeHHS U

88 MPUMEHEHUE ’ 23.04 bubmuoreia LIOK

https://m.edsoo.ru/eal 38763

aT(paTHICCKUX AMHHOB
AMWHOKHCJIIOTHI:

89 HOMEHKJIaTypa u 25.04 bubmuoreia LIOK

uzomepus, pu3nuecKue

https://m.edsoo.ru/d1773e80




cBoucTBa. OTaeIbHbBIE
MPEJACTABUTENH (-
AMUHOKHCJIOT

XUMHUYECKUE CBOUCTBA
AMHUHOKHCIIOT, UX

bu6mnoreka [JOK

90 OMOJIOrMYECKOS 3HAUCHHUE 28.04 hitps-//m.cdsoo.rw/77df705a
aMUHOKUCIIOT. CHHTE3 U
THJIPOJIA3 TICITHIOB
benku kak npupoaHbie

91 NOJINMEPBHI; clsoTpr;KI"[rypH 30.04 bubmmorexa [OK

https://m.eds00.1ru/429¢9899

OcIKOB

9 XUMHUYECKHUE CBOICTBA 05.05 bu6moreka IJOK
OeKoOB https://m.edsoo.ru/6237306d
A30TcozepKaiiue
TETEPOIUKINYECKHE

93 COCJTUHEHUSI. 07.05 bu6moreka [JOK
HyxkienHoBbIe KUCIOTHI: https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U
OuoJsioruyeckas pojb
[TpakTuueckas padora Ne 4.
Pemenue

94 AKCIIEPUMEHTAJIBHBIX 3a]1a4 12.05 bubmmorexa [OK

10 TEME
"AzoTcosiepkaiime

https://m.edsoo.ru/8e3c02d1




OpraHnyYeCcKue
coenquneHud"

[TpakTudeckast padorta Ne 5.
Pemenne
AKCIIEPUMEHTAIIBHBIX 33724

bu6moreka IJOK

75 no Teme "PacrioznaBanue 14.05 https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX
coequHeHun"
KonTponbhas pabota mo

96 Teme "A30TcoepKaiiue 16.05 bubmuoreka [{OK
OpTraHUYECKUe https://m.edsoo.ru/ce561bc7
coenquHeHud"
OCHOBHBIC IOHATHSI XUMUU
BBICOKOMOJICKYJISIPHBIX

97 COE€IUHEHUN I/IyMelzozLLI 150.4 19.05 bubmmorexa HOK

https://m.edsoo.ru/7aa63ebd

CUHTE3a —IOJMMEpHU3aLIHs
Y TIOJIMKOHJIEHCallUs

03 IInacTtmaccel. YTunnzaius 21.05 bu6mmoreka IJOK
U TiepepaboTKa IIacTUKa https://m.edsoo.ru/82242e0f
DnacTomepsl:
HaTypaJIbHBIN bu6moreka [JOK

99 23.05
CUHTETHYECKUE KayqyKH. https://m.edsoo.ru/246103ec
Pesuna

100 BonokHa: HaTypanbHbIe, 26.05 bubanorexa [JOK




VCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[TommMmeps! cnennuanbHOro
Ha3HAYCHUS

https://m.edso00.ru/5963a601

101

[IpakTuueckas pabora No 6.

Pemienue
AKCIEPUMEHTANIbHBIX 3aJ1a4
o TeMe ""Pacro3HaBanue
IU1acTMacc ¥ BOJIOKOH"

26.05

bu6mnoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O06o006meHne u
cucTeMaTtu3alus
U3YUYEHHOr0 MaTepuasa mno
TeMe
"BbICOKOMOJIEKYIIIPHBIE
coequHeHus "

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB

[10 IIPOI'PAMME

102




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

Xumus; yrayonennoe o0yuenue, 10 kinacc/ EpemunB.B., Ky3smenko H.E.,
TepenunB.U. u ap.; nox penakuueit Jlynuna B.B. O01iecTBO ¢ orpaHuyeHHON
OTBETCTBEHHOCTHIO «[PODA»: AxunonepHoe oo6uecTBo «3narenscTBo

«HpOCB}IHICHI/IC»

METOINYECKHUE MATEPHUAJIBI J1JId YYUTEJIA

[Tnardopma PEIILI

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bub6anoreka [JOP
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