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MNOSICHUTEJIBHAS 3AITUCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero odpazoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS (enepalibHON  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero oopazoanus(POIl COO), mpencraBneHHbIx B DepepanbHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOoro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
peau3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, U OCHOBHBIX MoJIokeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XumHusl Ha YpoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAEeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcsa 10-11 xmaccoB. M3yuenue mpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUHUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HM B COLIUyME, a
TakkKe Ui MPOJOJKeHHs oOydeHHs B opraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
POTPAMMOii 110 XUMHH (QYHKIIHH:

e WH(POPMAIMOHHO-METOIMYECKAs, peaNn3anus KOTOpPOH oOecreynBaeT MOIyYeHHE
NpPEICTaBICHUs O ILIENAX, COJEepKAaHUHU, OOIel cTpaTeruu OOy4eHus, BOCHUTAHUSA U
pa3sBUTHS 00YYalOIUXCs CPEACTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHU3alMOHHO-IUIAHUPYIOILAs, KOTOpass  NpeayCMaTpUBAaeT  OIpEeleleHHE:
OPUHIUIIOB  CTPYKTYPUPOBaHMS M  TOCJIEJOBATEIBHOCTH H3YYEHHUS y4eOHOTro
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI 00ydaroluxcsi B paMKaX MTOrOBOM arTecTaliMd B (QopMe €IUHOrO
roCyAapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOinE€HHOTO U3YYEHUS XUMHUH:

e YCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s3aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Hpoduiel, NpeIycMaTpUBaeT  paclpelelieHne U
CTPYKTYPHUPOBAaHHUE €0 IO KJIACCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/pazesiaMm
Kypca,

e J1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4eHUS
OTJIEIbHBIX TEM;

e IpeularaeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YeHHS Y4eOHOro Marepuana ¢
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e JaéT METOAMYECKYI0 HUHTEpIpeTaluio Lejaell M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTePUCTUKU IUIAHUPYEMBIX pE3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CpeAHEro oduiero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYyYalomerocst IO OCBOCHHUIO COJCpKaHUS
npeaMera.

[To BcemM Ha3BaHHBIM MO3ULMUAM B IpOrpaMMe IO XHMMHUH IPEAyCMOTpeHa
IIPEEMCTBEHHOCTh € OOy4eHHEM XHMUU Ha YpPOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npenenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHUHM  00s3aTeNnbHOW  (MHBapUAHTHOMW)
COCTABJISIIONICH CoAep KaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs O0ydICHHS.

B coorBerctBUM ¢ KoHUentyalbHbIMH ToJoxkeHUsAsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeHero o0miero o0pa3oBaHUs XUMHs HA YPOBHE YIIyOJIEHHOTO M3yYCHHs HAIpPaBJICH
Ha pealM3alMi0 IPEEeMCTBEHHOCTHM C MOCIEAYIOUIMM 3TaloM IOJIYyYEHUs XHMHUYECKOIo
o0pa3oBaHUsl B paMKaX HW3Yy4EHHUS CHELHAIbHBIX €CTECTBEHHO-HAYYHbIX M XUMHUYECKHUX
JUCLIUIUIMH B By3axX M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopaszoanus. B 31oil cszu
U3y4YeHHE TIpeAMeTa «XUMHUS» OpPUEHTHPOBAHO IPEUMYILIECTBEHHO Ha paclIMpeHUEe U
yriayOjieHue TEeOpeTHUECKOW M IPaKTHUYECKOW IMOArOTOBKM OOYyYaroluXxcs, BbIOpPaBIIMX
onpenenéHHbId Mpodmwib 00yuyeHHs, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOIy4eHUs
XUMHYECKOT0 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUIaHUPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeIbHONW NPOrpaMMBbl CpeJHero oouiero oOpa3oBaHUsl M3y4YeHHE NHpeaMeTa «XUMHsD)
OPUEHTHPOBAHO TaKX€e Ha PEIICHUE 3a/1a4 BOCIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyaa © O0OOOHmIEHHBIX CHOCOOOB  JIEATENIHOCTH, WMEIOINX  MEXKIUCIUILTHHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyOJNEHHOTO H3Yy4YSHMs SIBIISIOTCS
yriyonéHnbie Kypcel — «Opranuueckas xumus» u «OOmas u HeopraHnuyeckas xumusi». [Ipu
OTpe/ieNIeHuU TOJIX0J0B K OTOOpPY U CTPYKTYpPHOM OpraHM3allM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a3o0Boro u
yri1yOnE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMUSD» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPENEIEHHOE TEOPETHYECKOE
JIOTIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbpHmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIWYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOMCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIIyOJeHUs MpPEeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue rnepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  3JIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKHUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXkKe ¢
TOYKH 3pEHUs MexaHH3MOB €€ oOpazoBaHus. lM3yueHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U AIEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMYeckod XMMHHM INPU PACCMOTPEHHH pEaKLMOHHON
CHOCOOHOCTH COEMHEHUH yaensieTcs oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEAKIIMH.
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Oco0oe 3HaYeHHEe UMEET TO, YTO Ha COJIepPIKaHHWE KYypCOB XMMHH YTITyOJIEHHOTO YPOBHS
W3YYCHHS IS KIACCOB ompeaenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep NOMOJHEHUH K 001el crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa Il KIACCOB XHMHUKO-(PH3MUeCKOro
npoduns 6obIIOe 3HAYCHHE OYyAyT UMETh DJIEMEHTHI Y4eOHOTO MaTepuana 1mo oOImel XUMHH.
[Tpy w3ydeHuu mpenMera B JaHHOM CIydae akIEHT OyleT caellaH Ha OONIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOJIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B TO xe BpeMs B collepiKaHUU MPEeAMETa JIIsl KIIACCOB XUMHUKO-OMOJIOTHIECKOTO MPOQUIIS
OonbIIMid yACTBHBIA Bec OyaeT UMETh OpraHWYecKas XUMHs. B 3TOM ciydyae mpeocTaBisieTcs
BO3MOXXHOCThH Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K TMPUMEPY, TaKUe CTPYKTYpHbBIE
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [lpu stom
3HAHUSI O COCTaBE M CBOMCTBAx IMPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, bIXaHUS, MUIIEBAPCHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUYECKOT0 MPUMEHEHUSI HAyYHBIX 3HAaHUHN W3y4YeHUE MpeameTa
«Xumusiy Ha yriayOn€HHOM YpPOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SX C Y4COHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactel « EcTecTBeHHO-Hay4HbIE TPEAMETHD,
«Marematuka u uHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu uzyyeHun yueOHOTO mpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YPOBHE TaKXkKe, KaK Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM YypOBHE), 3amadeit
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMHUPOBAHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBE€KAa W OJHOTO U3
KOMITOHEHTOB MHUPOBOU KyJIbTYyphl. Pemenne 3Toi 3amaun Ha yriayOJaEHHOM ypOBHE M3Y4YeHUS
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kak:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y MT03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Benymieil pojim B 00E€CIIEUEHUH YCTOWYMBOTO PA3BUTHS UEJIOBEYECTBA: B PEIICHUU
MpoOJIEM HKOJIOTUYECKON, IHEPreTUYECKON W THUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DSHEpPrUHU, B
o0ecrieyeHNH panMoOHaIBHOTO MPUPOJONOIB30BaAHMS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 001IeH KyJIbTypbl YEJIOBEKA, a TAKkKe IKOJIOTNYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM CpeIe;

e OCBOCHHME CHUCTEMbl 3HAHUM, JEXKallMX B OCHOBE XHWMHUYECKOW COCTABIISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIBHBIX TOHSTHUN, 3aKOHOB U
TEOPH XWMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOSHHWM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECUH, PACTBOpPAX M JUCIEPCHBIX CUCTEMaX, 00 00X
HayYHBIX TPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (¢opMmHupoBaHHE Yy OOYyYaIOIMIMXCA OCO3HAHHOTO TIOHMMaHHUS BOCTPEOOBAHHOCTH
CUCTEeMHBIX XHMHUYECKUX 3HaHUH JUisi OOBSCHEHHS KIIOYEBBIX HUACH U mpobiem
COBPEMEHHOW XWUMHUU, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOIO peEHIeHHUs MpoOJeM, CBSA3aHHBIX C



XUMUEH, IIPOTHO3MPOBAHHUS, AaHAJIW3a W OLEHKU C IO3ULHUH 3KOJIOTMYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEILHOCTH YEIOBEKa,
CBA3aHHOM C XHMMHUYECKUM TPOU3BOACTBOM, HCIIOJIB30BAHUEM M MepepaboTKOM
BEIIIECTB;

e yIIyOJieHHE TPEACTABICHUH O HAYYHBIX METOJAX IO3HAHUsS, HEOOXOTUMBIX IS
MPUOOPETEHUSI YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMHYECKHUX
SBIICHUH, WMEIOMIMX MECTO B TPUPOJE, B MPAKTHYECKOH JCATCIBHOCTH H
MOBCE/IHEBHOM JKHU3HH.

B nmnnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (DYHKIIHIMA
[IEJIOCTHOM CUCTEMBI CPEIHEro OOIIero 0O0pa3oBaHMs MPH W3YyYEHUH IpeaMera «XuMHs» Ha
yTiy0IEHHOM YPOBHE 0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

e BOCHUTaHHE YOEKAEHHOCTH B IIO3HABAEMOCTH SBJIEHUN MPUPOIBI, YBAXKECHUS K
MPOIIECCY TBOPUECTBA B O0JIACTH TEOPETHUYECKHX W MPHUKIAIHBIX HCCIEIOBAaHUI B
XUMHHU, (POPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS 00IIEYEeTIOBEYECKUX [IEHHOCTEH;

e pa3BUTHC TIO3HABATCIIBHBIX HWHTEPECOB, HHTCIUICKTYAIbHBIX W  TBOPYECKHUX
crocoOHOCTeN oOydarommuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
€caMo0OOpa30BaHUI0O U HEMPEpHIBHOMY OOpa30oBaHUIO Kak yYCIOBUIO YCIEHIHON
npodecCHOHaNBbHOM U OOLIECTBEHHOW MEATENBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHHWE YMEHHH W HABBIKOB Pa3yMHOIO IPHPOIOIOIL30BAHUS, Pa3BUTHE
DKOJIOTMYECKON  KyJNbTypbl, TNPUOOpPETeHHE  OMbITa  OOIIECTBEHHO-TOIE3HOU
HKOJIOTMYECKOH JIeATETHHOCTH.

OOmiee 9rcIo 4acoB, MPEAYCMOTPEHHBIX JUTSI U3YYEHUSI XUMUHU Ha YTIyOJIEHHOM ypOBHE

cpennero odmiero oopazoBanusi, cocrapisier 204 4acos:

B 10 knacce — 102 vaca (3 vaca B Hezeno),

B 11 knacce — 102 vaca (3 yaca B HezlemIo).

Peasu3anus BocnuTaTeJbHOI NMPOrpaMMbl IPU U3YYEHUU IpenMeTa «XUMUsD peanns3yercs
yepe3 HallpaBJICHUS:

IKOJOrHYECKOr0 BOCHHUTAHMS, CIIOCOOCTBYIOMIETO (POPMUPOBAHUIO HKOJIOTHIECKOM
KYJIbTYpBI, OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K TIPUPOJIC, OKPYKAIOIIEH cpejie Ha OCHOBE
POCCHICKHX TPaJMIMOHHBIX TyXOBHBIX [IEHHOCTEH, HABBIKOB OXPAaHBbI, 3alIUThI, BOCCTAHOBIICHHS
IPUPOIBI, OKPYXKAOILEH Cpeibl.

ILleHHOCTH HAY4YHOr0 NMO3HAHMSA, OPUEHTHPOBAHHOIO HA BOCIUTAHME CTPEMJICHUS K
MO3HAHUIO ce0sl M IPYTHX JIIO/IeH, TPUPOABI U OOIIECTBa, K MOJTYUYESHUIO 3HAHUH, Ka4YeCTBEHHOTO
00pa30BaHUs C yUYETOM JIMYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHbple BO3MOXKHOCTH aroma yriepoga. XUMUYeCKasl CBSI3b B OPraHMYECKUX COCAUHEHMSIX.
Tunbl THOpUAM3aIMK aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIBI NepeKpbIBaHUA aTOMHBIX OpOUTAJIeH, G- U
n-cBa3u. OnuHapHasi, ABOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBsA3€ B MoOJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduse u dJeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUsS] O CTPYKTYPE MOJIEKYJI. 3HAYEHNUE TEOPUU CTPOCHHUSI OPTraHUYECKUX COEIMHEHUM.
MornekymsipHble M CTpYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUOB:
pa3BEpHyTas, COKpall€HHas, CcKeyneTrHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBHanbHble HA3BaHUS OT/EIbHBIX PEACTaBUTENEH.

OcobenHoctn W Kimaccuukanus — opraHMdeckux  peakuumid.  OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHH.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpalllEeHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHUeE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. ['oMoorudeckuii psii ainkaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOIEKYJ alKaHOB, SP -THOPHMAM3AINS ATOMHBIX
opbutanei yrieposaa, 6-cBsa3b. GU3NUECKUe CBONCTBA AIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJKaHOB.

[uxnoankanel. O0mas Gpopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. CrocoObl MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKyJl aJKEHOB, Sp>-THOPUM3allUs aTOMHBIX OpOuTaneif
yraepoaa, o- u m-cBsi3u. CTpyKTypHast U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. dOusnueckue
CBOICTBa aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIIECHUS B 0O-
MIOJIO)KEHUE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3AlMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsi3b. CIIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHHS M XHUMHYECKHX  CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanusi CONpsKEHHBIX JUECHOB.
CniocoOblI 1osTy4eHus U IPUMEHEHHUE allKaIueHOB.

AnkuHbl. ['OMOJOTHYECKHI psii aTKUHOB, 00mas (GopMmyiia, HOMEHKIATypa U U30MEpPHSL.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ AJIKHMHOB, SP-THOpPUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOECIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIEHUsA. KUCIOTHBIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakIi Ha TPOilHYI0 CBs3b. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE AIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). ['omomornyeckuit psii apeHos, odmas popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30JIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoOJOrOB: PEaKIuu
3aMenIeHus B OCH30JIbHOM KOJIbIE M YIJICBOJOPOJHOM paauKalie, peaKiMd MPUCOCIUHEHUS,
OKHUCJICHHE TOMOJIOTOB OcH3oia. [Ipeacrapienue 00 OpUSHTHPYIOMIEM JIEHCTBUU 3aMECTHTEICH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Momumepuzarnusa  ctupona. CrnocoObl  TOJNy4YeHHs] U TPUMEHEHHE  apOMATHYECKUX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlomyTtabie HedTsHBIe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yIroib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTAIMTUICCKH), puGopMUHT, upoiu3. [Ipoaykrel mepepaboTku HedTH, WX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckasi CBA3b MEXAY Pa3IMYHBIMU KJaccaMH YTJI€BOJOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha THUJIPOKCOTPYMIY, HUTPOTPYIIY, IHAHOTPYMIy, aMUHOrpymmy. JlefictBue Ha
raJOTeHIPOU3BOJAHBIE BOJAHOTO W  CIOHPTOBOTO pacTtBopa mmiénouu. BzaumopeiictBue
JUTAJIOT€HAIKAHOB C MarHueM M LMHKOM. [IOHsTHE O MeTamoOpraHM4YecKUX COEIUHEHMSX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJIbI HW3YUYEHHUS BEIIECTB U HMX TMPEBPALICHUN: HU3YUCHHUE
bu3NYECKUX  CBOWMCTB  YITIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  PEaKIIUil
YTIEBOIOPOAOB Pa3NUYHBIX KJIaccoB (oOeclBeunBaHWE OPOMHOM WIJIM MOJHOW BOJIBI, pacTBOpa
nepMaHTaHaTa Kajius, B3aWMOJCIHCTBHE alleTWIeHa C aMMHAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApy)XEHHE yTIEpo/ia U BOJAOPOJa B OPTraHWYECKHUX BEIIECTBAX,
MONlydYeHHEe JTHJIEHA U M3Y4YEHHE €ro CBOMCTB, O3HaKomieHHEe ¢ Kosuekuusmu «HedTb» u
«Yromb», ¢ oOpa3laMu TIUIACTMACC, KAay4yKOB U PE3UHBI, MOJICIUPOBAHHE MOJIEKYI
YTJIEBOJIOPOIOB M TaJIOTEHITPON3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kamue opraHnyeckue coelMHEeHUs.

[IpenenpHble OAHOATOMHBIE CcHHUpPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHola |
sTanona). ['omonornyeckuit psia, obmias popmyia, H30Mepus, HOMEHKJIATypa U KIacCUPUKAIIUS.
®dusnyeckue CBOWCTBA MPEACITbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOJIHBIE CBSI3U MEXKIY
MOJICKYJIAaMH ~ CIIUPTOB. XHMMHYECKHE CBOWCTBA: pEaKIUH 3aMEIICHUs, JeTHApaTalni,
OKHCIIEHUs1, B3aUMOJIEICTBUE C OPraHMYECKUMU U HEOPTaHUYECKUMU KucioTaMu. KauecTBeHHas
peakuusi Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHONa M METaHOJIA HA OPraHM3M YeJOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[TpocTeie »upsl, HOMEHKIaTypa U n3oMepus. OcoO0eHHOCTH (PU3HUECKUX H XUMHYECKHX
CBOJNCTB.

MHOroaromMHble CHUPTHl — STUJICHIJIMKOAb M INIHIEpUH. DPU3NUecKHe M XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl PEaKLUsi HA MHOTOAaTOMHbIE cupThl. [IpeacraBienue o MexaHusme
peaknuii HyKJIeoQpuIbHOTrO 3aMerienus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTyUYeHUs
Y IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakimu Ha Qeron. TokcuuHocTh (enona. CrocoObl MoNMydeHHs W MpUMEHEHHE (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHblE COETUHEHUS — aIbJerHbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHON Tpymnmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3WYEecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJCTHA0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAYy MOJEKYyJIaMHU KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT, NUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upsl. ['oMonoruueckuit psn, obmas Gopmyrna, u3oMepus U HOMEHKIATYDA.
®u3nyecKue U XMUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U ILIETIOYHOU Cpejie.

Kupsl. Ctpoenne, ¢puznueckue U XMMHUYECKHE CBOICTBA XUPOB: THIPOJIU3 B KUCION U
1ienouHoi cpeae. OcCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IPUPO/IE.

MBpbLTa Kak COJIU BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE JCHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (pPyKTOo3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M aJbJAETMJHOM TIpYII, COUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONINE aucaxapulibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupoje u
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1emnono3a. CTpoeHre MaKpOMOJIEKYJ
Kpaxmaja, TJMKOTeHa U LeJuioyio3pl. Pdu3nueckue CBOICTBa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJIN3, KAaYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBA IEIITIOI03bI: TUAPOIIN3, TOTyYeHHE dPUPOB 1eUTH0NI03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).
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OKCHEpUMEHTAJILHBIE METOJbl M3YyYEHHUs BEIECTB U MX IPEBPALLEHUI: PacTBOPUMOCTh
pa3jMyYHBbIX CHUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIIMpTa B albJEeruj Ha pacKaJIEHHOW MEIHOM IPOBOJIOKE, OKHCJIEHHE STUJIOBOIO CIHPTa
TUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpokcunom meau(1l)), peakus rmunepuHa
¢ rugpokcuiom menu(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTHI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmaia C MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crupthl U denonbl», «KapOoHoBbIe KUCTOTHI. CIOXKHBIE
3hupb.

A3oTcoaep:kanye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIC aMMuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJIEKYI,
oOmas dopMmyna, u3oMepusi, HOMEHKJIATypa U (pU3UUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BIIMSTHUE TPYIIl aTOMOB B MouieKyje aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KavectBennple peakuuu Ha aHWinH. CHOCOOBI MONYyYEHUS W TNPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN O~
AMUHOKMCIIOT: TJMUUMH, aJlaHuH. DU3NYecKrue CBOMCTBa aMUHOKHCIIOT. XMMHYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAIHH,
oOpa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHCIOT. CHHTE3 U TUIPOIU3
HENTUIOB.

benkn xak mnpuponnsle mnonumepsl. [lepBuuHas, BTOpHuyHas W TpPETHUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHBbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OEKOB MpU HarpeBaHMU, IIBETHbIE pEakIMM Ha OENKU, pellieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALUE OPTaHWYECKUE COCAUHEHUS» U
«Pacno3HaBaHMe OpraHUYECKUX COCAMHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECJUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPeOHsAs MOJIeKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUJIXJIOPH], MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nonudTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

BonokHna: HatypasibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TedsoH, KeBiap, dBJIEKTPOIPOBOAISIINE
HOJMMEpHI, OnopaszinaraeMble OJIMMEpPHI).
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OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHUS! BEIIECTB M WX IMPEBpAIICHUN: 03HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, peIIeHue
SKCHEPUMEHTANIBHBIX 337a4 110 TeMe «Pacno3HaBaHue J1aCTMacC U BOJIOKOH.

Pacuérnebie 3anaun.

Haxoxnenne MoJIeKyIsspHO GOpMYITbI OPraHUYECKOTO COCTUHEHUS 110 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJICHHE MOJEKYJSAPHOU (OPMYIIbI OPraHHYECKOTO
coenuHEHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (hOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WJIM CIIOCOOOB MOJIy4YeHUS,
OIpe/IeNICHUE JI0JIM BbIXOJA IIPOYyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSATUHN, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIH (aKT, THUIOTE3a, TEOPHUS,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEHIECTBA, (PM3MYECKUE BEINYHHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPI U, Macca.

buonorus: kierka, opranusmM, sKocuctema, dbuocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpokeHHe, (HOTOCHUHTE3, JbIXaHWE, OCNKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCITOTHI, (DEPMEHTEHI.

['eorpacdusi: mone3Hble NCKOMAaeMble, TOTLIHUBO.

TexHONOrus: MUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUS, MOIOIIINE CPEICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMeHT. M3oronsl. CTpoeHHe 3J1eKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTUUYECKUE YpPOBHHM U NOTYpPOBHU. ATOMHbBIE
opbutanu. Knaccuduxarumss XuMUYeCKUX JJIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
DIIGKTPOHOB TI0O aTOMHBIM OpOUTANSM. DJIEKTPOHHBIE KOH(QUTYpallMd AaTOMOB DIIEMEHTOB
MEPBOro—4eTBEPTOrO0 TMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM, DIIEKTPOHHbBIE
KOH(UTYpal HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonuueckuii 3akoH u llepuonnueckas cucremMa XuUMUYECKUX 3ieMeHTOB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanyeckoil cHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TMPOCTBHIX M CIOXHBIX BEIIECTB MO TPyIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

Xumuueckasi CBsi3b. BUabl XMMHYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAs, METaJUIMYECKasl.
Mexann3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHeprus
U JuInHA CBA3U. [loaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.
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BanenTHOCTh M BaJlEHTHbIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABl. 3HAUCHHWE KOMIUIEKCHBIX coefauHeHuid. I[loHatue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBl KPUCTAILTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mctunuble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpaius. HacelllleHHble ¥ HEHaCBIILIEHHBIE  PaCTBOPHI,
pactBopumMocTbh. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHUBHAIBLHBIC Ha3BaHUs
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIICCTB.

Knaccugukanus XuMHUYeCKUX peaKifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIUU MPU XUMHUYECKUX
peakusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHUsI.

CKOpOCTh XUMHUYECKOW PEAKIIHNH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aropsl.

OOpatumbie ©  HeoOpaTUMbIE peakIMd. XUMHUYecKoe paBHoBecue. KoHcraHnTa
XUMHUYECKOro paBHOBecHs. DaKTOphl, BIMSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHSI:
TeMIlepaTypa, JaBIICHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakuuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuiapHble U crabble  IeKTponuThl. CTeneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (pH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomexa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTO/I 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHHUI: pa3liokKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBHHM KaTaliM3aTopa, MOJETH KPUCTAUIMUECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl pPacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IHUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoin cucrteMe xuMuueckux sieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (DuiznyecKkue CBOICTBAa HEMETaJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, ¢puznueckue M XMMHUYECKHE CBOWMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHCIOPOACOAEpIKAINE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBINIJICHHBIE CIIOCOOBI MOTYyYEHUs rajoreHoB. [I[puMeHeHne rajJoreHoB u
UX COEAUHEHM.
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Kucnopoa, o3o0H. JlaGopaTopHble W MPOMBIIIICHHBIE CHOCOOBI MOJMYYEHHS KHCIOPOJa.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoiga M 030HA. OKcuabl U
MIEPOKCHUIBL.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI MOJNy4eHHUs, (U3MUECKUEe U XUMHYECKUE
croiictBa. CepoBogopon, cynbdunbl. Oxcun cepbi(IV), okeun cepoi(VI). CepHucras u cepHas
KACTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KuCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOMydeHHs, (PU3MUecKrue U XUMHYECKHE
cBoMcTBa. AMMHaK, HUTpuIbl. OKcHUIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAuMHEHU. A30THbBIC
yI0OpeHUSI.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyueHusi, GU3NYECKue U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, Qochopnas kucmora u e€ Ccomu.
[Tpumenenune dhocdopa u ero coenuuenuii. DochopHbie ya00peHUsI.

Yriepon, HaxoXIeHHWE B TpuUpoje. AIDIOTpornHble Moaudukanuu. Dduzndeckue u
XMMHUYECKHE CBOWMCTBAa MPOCTBIX BeIECTB, 0Opa3oBaHHBIX yrieponoMm. Oxcupn yraepoxa(ll),
okcup yriaepona(lV), yrompHas kuciota u e€ coiu. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oynnepensl, rpadeH, yriaepoaHsie  HaHOTPpYyOku. [IpuMeHeHHe MPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOMydeHus, (pusnueckue M XUMHUYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUsI U ero
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUbl CTEKIIA.

[Tonoxenue meramuioB B [leproanyueckoi cucreMe XUMUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue Gpu3nueckue cBOMcTBa METAIIIOB.
[TpumeHneHne MeTalIoOB B ObITY U TexHUKE. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOTyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILITYPIusl, eKTpomeTautyprus. [lonstue o koppo3un
MeTalioB. CrocoObl 3aIIUTEI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB [A-rpynmel [lepuognyueckoit crUCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydyenue, Gpusndeckue U XUMUYECKUE CBOICTBA, MPUMEHEHHUE
MIPOCTHIX BEMIECTB M UX COCAMHEHUH.

Ob6mas xapaktepuctuka MetamnoB IIA-rpynmsl [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEeMEHTOB. MarHuii M KanblMid: TMOody4deHue, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHEeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AOMUHUI: TIoNTydyeHue, GU3NYecKue U XMMHUYECKHEe CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpynm (b-rpymm) Ilepuogudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpOMATHI, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[TorydyeHue u npuMeHeHHe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CcoeauHeHuid. Baxueimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



13

®du3nuecKue 1 XMMUYECKHEe CBOMCTBA XKeJle3a U ero coeguHeHui. OKCUabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(Ill). [lomydyenune u npuMeHEHHE KeJe3a U €ro CILIABOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA MeU U €€ coeauHeHui. [lonyuenne u npumeHeHue
MeIU U €€ COCTMHEHUM.

[lusk: nonmyyeHue, GuU3NYecKre U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHIA
Y TUJIPOKCHJIA LIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHrne NuHKa U €ero COeIMHEHU.

OKCHEpUMEHTAJIbHBIE METOJbl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUIN: HU3y4YEHHE
00pa310B HEMETAJIOB, TOpeHue cepel, gocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuMn «MeTamibl M CIJIaBb», B3aUMOJCHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOAECUCTBUE LIMHKA U
JKeJle3a C pacTBOPaMU KHUCIIOT U I1IEJI0Y€el, KAUeCTBEHHbIE PEAaKIIMY Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJIEUCTBUE THMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COSTUHEHUS», «MeTalIbl TIaBHBIX TOATPYII,
«MeTasuipl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAYyUHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAyyHOro wuccienoBaHus. HayuHble npuHIUIBL
OpraHM3alMy XUMUYECKOr0 MPOou3BOACTBa. [IpoMbliieHHbIE CIIOCOOBI MOJIYYEHUs BayKHEHIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliieHHbIe
CIOCOObI MOMYYEHHs] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpYKaoIel cpeabl U
ero nocineacTBus. Poib xuMun B 00ecriedeHn SHEPreTHIecKoi 0€30macHOCTH.

XuMHUs M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosb3oBaHUsA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, MULIEBbIE 100aBKU. Poib xumun B obecriedeHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapgroMmepHsie cpeacta. beitoBas xumuda. IlpaBuna GezomacHoro
UCIIOJIb30BaHUS MpenapaToB OBITOBOW XMMHUU B MIOBCETHEBHOMN JKHU3HU.

XuMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMHs B ceNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpallbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIs 3eKTpoHuKU. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00BbEMa ra3oB 10 M3BECTHOMY KOJMUYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B pEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUYECTBA
BEIIIECTBA) IMPOJYKTOB DPEAKLMH, €CIM OIHO U3 BEIIECTB MMEET MpHUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTA PEaKIUH, €ClIi OJHO M3 BEIIECTB JIaHO B BHJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEW pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIEHTpAllUU BEIIeCTBA B PacTBOpE, JOJIM BbIXOJAa MPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOYKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH U3YYEHHH OOIEel U HeOpraHMYecKoil XMMUU B
11 xnacce ocymiecTBiseTcs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHSTUH,
TaK U NOHATUMN, IPUHATHIX B OTJEJIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKIIA.



14

OO0mue ecTeCTBEHHO-HAYYHBbIC TOHATHSA: SIBICHHUE, HAyYHBIH (akKT, TUIOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOJUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
9KCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHHUE.

O®uznka: marepusi, MUKPOMHUpP, MAKpPOMHUpP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTHBHOCTh, MOJIEKYJA, YHEPreTUYCCKH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, IJHEPT s, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbl, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorus:: XumMu4eckasi MPOMBIIUIEHHOCTb, METAJUTYPrus, CTPOUTENbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4ecKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1IOAXOAOM B CTPYKTYpPC JHWYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCSA POCCUHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYyuMe MOTHUBAlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH_ICCTBG npaBujiaMM W HOpMaMu NOBCACHUA; HAJINYUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpBhl; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE
IUIaHBI.

JlugHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH O0YYaIOIIMXCS B MPOLIECCE peaIn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMyHOCTHBIE PE3yJIbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaAIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNbHON 1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 003aHHOCTEH, YBaXKEHUs K
3aKOHY U NPABOIOPSAKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax W IpaBUIaX MCEKINYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘~I€6HBIX W ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTrUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

OEHHOCTHOI'O OTHOMICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICIUIO OTEYECCTBCHHOM
XAMMUH,

YBa)KE€HHUsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO MPUIIOKESHUS
XUMHH, OCO3HAHMsI TOTO, YTO J@HHBbIE HAyKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0ECHUH,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX H ITIPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHUH U TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPETIOBBIX JOCTHKEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM

CIOCOOHOCTH OIICHMBATh CUTyallMd, CBA3aHHBIC C XUMHUYCCKUMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC M IIOCTYIIKK CBOHUX TOBapI/IHIeﬁ C HOSI/IHI/II\/'I
HPABCTBCHHLIX WU IIPAaBOBBIX HOPM U C y‘IéTOM OCO3HaHUuA HOCJ'IG)]CTBI/II\/II IMOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10pOBbIO;
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coOIIIO/IeHHsT TIPaBUII OE€30MacHOr0 OOpaIIeHusl ¢ BEIIEeCTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU, B TPYIOBOM J1€ATEIBHOCTH;

NOHUMaHMs LEHHOCTH IPAaBWJI HWHAWBUAYAJIbHOTO WU KOJUIEKTUBHOIO 0O€30I1aCHOTO
IIOBEJICHUS B CUTYaLUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS alKOToIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyAOBOro BOCIIMTAHUS:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbLCKON JESITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYTrUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a/1ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO NMpOo(peccHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XXEHUS K TPYy, JIOJSM Tpyia U pe3yibTaTaM TPYyAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY MHJMBUIYaIbHOM TpaeKTOpuM oOpa3oBaHUs,
Oyaymel mpodeccur U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U OTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/E KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IOHUMAaHHMs IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUU JUIsl PELLIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPHUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHS TPOTHO3UPOBATh HEOJIArONpUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEIIpPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYpbI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHMMAHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaIoIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH M
pelIeHny IpobiieM COXpaHEeHUsl PUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW IMBHJIM3AIMU: B €€
TYMaHUCTUYECKON HANpaBIE€HHOCTH M BaXXHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYPBI, B PEIICHUH IT100aTbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPreTHUECKOl, NHUIIEBOH M DKOJOTMYecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIIENTHOTO TPpyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS AJIS
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aHau3a U OOBSACHEHMS SIBIICHHHM OKPYXKAIOIIEr0 MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS AenaTh 000CHOBAaHHBIEC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAIbHBIX KU3HECHHBIX CUTYaLMIX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOEHHOCTSM TpyJa B pPa3IWYHbIX cdepax mpodeccHoHaTbHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MGT&HpG[{MGTHBIG PE3YJIbTAaThl OCBOCHUSA MPOTrpaMMbl IO XUMHUH Ha YPOBHC CpPCIAHCEIO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMbIe IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIMIMXCS MEXKIUCHUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIB3YCMbBIX B €CCTCCTBCHHBIX HAayKax (MaTepI/Iﬂ, BCUICCTBO,
SHEpTrui, ABJICHUC, IIPOHECC, CUCTEMA, HayLIHBII\/JI q)aKT, MIpUHOMUII, THIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HA0II0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  yueOHble  JelcTBUs  (TMO3HaBaTeJdbHbIE,  KOMMYHHUKATHBHEIE,
peryisTUBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CHOCOOHOCTh  OOYYaroLIUXCs ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUeOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHABIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHUS OT/IETHHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKUX peaxum‘fl;

YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PACCYXJCHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B NPOHECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHUH CHUMBOJUYCCKHEC (3Ha1<01351e)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



18

XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHUYECKOM peakiuuh — TpU pPELHIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEILECTB U XMMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopmynHMpoBaTh IENM M 3aJadd  HMCCIEJOBAHUSA, HCIIOIb30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENIEHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOIECcca, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPopManuu (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OpPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(dopMyJIMpoBaTh 3ampoChl W IPUMEHATH pa3jIMuYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXO0AUMOM J1JIs1 BBIIIOJIHEHUS yUYe€OHBIX 33/1a4 ONpPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOopMy IpelcTaBieHUs] MHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBA INpU paboTe € XUMHUYECKOMH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYXKAAEMOM TEMBI B X0J1€ TUAIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpC}IJ'IO)KeHI/ISI OTHOCUTCJIBHO BBIITIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALUMEN PEe3yJIbTATOB I03HABATEIILHOM NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPpU  BBIIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKkTa, W (POPMYIHPOBATH BBIBOJBI MO pPe3yJibTaTaM MPOBEIEHHBIX
WCCJICIOBAHMM IMyTEM COTJIACOBAHMS IMO3UIIUI B X0 00CYKICHUS U 0OMEHA MHCHHSIMH.
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PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBHIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEIICHHs C YUYETOM IMOyuYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JAEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHS» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUH U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTyalUsX, @ TaKXKe B pPEalIbHbIX >KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJilaM U3y4eHHs.

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHMHM OPraHUYECKOM XUMHHM B
CUCTEME €CTECTBEHHBIX HayK U €€ POJu B 00ECIeUeHUH YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
peleHnH Mpo0JIeM SKOJIOTHYECKOM, SHEpreTHYecKo M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUAOB, HOBBIX HCTOUYHUKOB HHEPIUU, B OOECIEeYeHUU
PalMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KYJIbTYpHI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
IIPUPOJHOMU Cpelie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHATUS — XUMMYECKHM 3JE€MEHT, aToM, SApO M 3JeKTpOoHHas oOojiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3allis aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasl CBfA3b, MOJb, MOJIIpDHAas Macca, MOJSpPHBIA 00BEM, YIJIEPOAHBIM CKeJer,
(byHKUIMOHATbHAS TPYIIA, paguKkal, CTPYKTypHble (opMyibl (pa3BEPHYTHIE, COKpaIEHHbIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKkasi, ONnTHYecKas),
U30MEpPbI, TOMOJIOTUYECKUN psJZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOJA- M a30TCOAeprKallne
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS U TPEBpaAlleHMs] DSHEPTUM NPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTY W CHCTEMHOCTH XHMHMYECKHMX SBJIECHMH; IPEACTAaBICHUS O MEXaHU3Max
XUMHYECKHX peakluid, TEepMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB U TPYMIl aTOMOB B MoJieKyJaX (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dbakronoruueckue cBeqeHUS O CBOMCTBAX,
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COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAyYHbIX NPUHIMIAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MPUMEpE IPOU3BOICTBA METAHOJIA, IepepabOTKN HEPTH);

c(OPMHUPOBAHHOCTb YMEHUM: BBISABIIATH XapaKTEpHbIE IPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MIOHATHUS [IPU OIMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCAUHEHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHMS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh YpPaBHEHUS XHMMHUYECKUX peakUMid U packpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTABJIEHUS  DJIEKTPOHHOI'O
OanmaHca ITMX peakLUud, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpALEHHBIX MOHHBIX YPaBHEHU;

M3rOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Uil WJUIIOCTpAlUU HX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIJIECKHOCTD U3yUCHHBIX OPIaHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeAeNEHHOMY KJIacCy/TpyIe COeJUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpuBUAIbHBIE Ha3BaHUS
JUISL  OTAEIBHBIX TNPEJACTaBUTENEH OpPraHWYeCKUX BELIECTB (ITWJIEH, AaUEeTHJIEH, TOIYOll,
[JIMLIEPUH, STWICHIJIUKOIb, (eHos, (opMalbleruj, aueTaabAerull, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KUCJIOTHI, IJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TPEH, XJIOPOTIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHMsI OINPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M MOHHAs CBSI3b, G- U M-CBS3b, BOJOPOHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BemectB A. M. bytiepoBa aiss oOBbSACHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTe€pHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTJIEBOJIOPOJIOB,
CIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapHUIOB),
WUIIOCTPUPOBAaTh TEHETUYECKYHO CBSI3b MEXKAY HHMMH YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPKAATh Ha KOHKPETHBIX NIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPaTHOCTH MU THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M NMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB MEPEepadOTKHU;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMOW 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — Il U3yYEHHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLU;
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c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
OpPEICTAaBICHUSAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB il 0Oojiee OCO3HAHHOTO
IOHUMAaHMs CYHUIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CUCTEMHbIC 3HAHUSA 110
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIINX €CTECTBEHHO-
HAy4yHYI0 IIpUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opmymam u
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XApaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OpPMyIIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3HPOBATH, AHAIM3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IacCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
YeJI0BEKa, CBA3AHHOM C mepepadOTKON BeIIeCTB, HCHOIb30BATh IOJIYYEHHbIE 3HAHUA Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IOTy4YEeHUE U U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelleHHe »HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil 0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opyoBaHueM, (HopMyJIUpOBaTh IENIb HMCCIECIOBAHUA, MPEICTABIATh B pasiU4yHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHUI:

coOIIO/IaTh MPaBHJIA HKOJOTHYECKH II€JIECOO0Pa3sHOT0 MOBEACHHS B OBITY W TPYIOBOM
JESATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 3J0POBbS, OKPYKAIOUIEH MPUPOAHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEENIEHHBIX
OpPraHMYEeCKHX BEIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHATM3UpPOBaTh  1I€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JI3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JHUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHATU3UPOBATh XHMHUYECKYIO
uHpOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOW y4eOHOM
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmias W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MaTepHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECIEYeHUH YCTOWYMBOIO PAa3BUTHUS, B PELICHUH MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYeCKOM M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO U PUPOTHON CPeIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0YKa aToMa, S-
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, p-, d-aromHBIE OpOWTANU, OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aToMa, THOPUIH3AIIH
ATOMHBIX OpOWTaneii, WOH, MOJCKYyJla, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKash pEelETKa, XUMHUYECKas pPEeakiusi, pacTBOP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIINS, CTENEeHb JUCCOLMAIMM, BOJOPOJHBIA  IOKA3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH APPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUsl BJIEKTPOJIUTUUYECKOU
Jnyccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpPAICHUS SHEPTUU MPU XUMHUUYECKHUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEHIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaX U  JIUCIEPCHBIX  CHUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30M1aCHOM HCIOIb30BaHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, WCIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTABIICHUS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIMH, CHUCTEMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIe Ha3BaHUSI OTAETHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JOHOPHO-aKIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3Ju4HbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromux
BEIIECTB, TEIJIOBOMY JS(PQeKTy peakluHd, W3MEHEHHUIO CTeNeHEed OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajlu3aTopa W JPYTUe); CaMOCTOATENIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KIaCCH(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUYECCKUX PEaAKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBATh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPTETUUECKUE YPOBHUY, «IHEPreTUUYECKUE MOJAYPOBHUY,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOE M BO30OYXIEHHOE HSHEPTETHUECKHE COCTOSTHUS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M HX
COEMHEHUH 10 nepuojaM U rpymmam Ilepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JI0UEK;
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c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepH30BaTh (OMHCHIBATh) OOIIME XUMHYECKUE
CBOICTBa BEIIECTB PA3JIUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME IEHETHYECKON CBSA3U
MEXIy HEOPTraHMYECKMMU BELECTBAMHU C ITOMOIIBI YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI SJICKTPOHHOTO OajlaHCa 3THX PEaKIHii; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM MX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHMsI CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIIEHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuid (mpuniun Jle lartense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUUECKHUE PEAKIIMH, JIEKAIINEe B OCHOBE
IPOMBIIUIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThL, aMMHakKa, oOOLIue Hay4HbIE IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIOb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUI
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TU 3HAHUS IMPU
SKCIIEPUMEHTAIILHOM HCCIIEJJOBAHUM BEIIECTB U ISl OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCETHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
OpPEJCTAaBICHUAMHU JIPYTHX €CTeCTBEHHO-HAy4YHbIX IpeAMETOB i Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOTO M3 YUYACTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(pdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTelsi pacCTBOPOB KHCIIOT
U IIeJouel C M3BECTHOM CTENEHbI0 TUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTa peaKklnu, €ClId OJHO U3 MCXOJHBIX BEHIECTB JJAHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW Jl0Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B M30BITKE (MMEET MPHUMECH); J0JIU
BBIXO/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIEHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3yuyeHHe BIUSHHUS pa3InYHbIX (AKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuu, pelIeHne
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemaMm «Metamib» u «Hemeramnsl») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaThl dIKCIEPUMEHTAa,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiia TOJb30BAHUS XUMUYECKON MOCYI0N U
1abopaTOpHBIM 00OpYyAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHUYECKH IIe1eco00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3/10POBbA,
OKPYXAaIoIIel MPUPOAHON CpeAbl M AOCTHXKEHUS €€ yCTOMYMBOIO pAa3BUTHS, OCO3HABAThH
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OTMAaCHOCTh TOKCHYECKOTO JEHCTBHSI Ha JKHMBBIC OPraHU3Mbl OINpPENENEHHBIX HEOPTaHUYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIATh LEJICHANPaBIEHHbI IMOMCK XMMHUYECKON
MHGOpPMALlMU B Pa3IMUYHBIX HUCTOYHUKAX (HaydHas M ydeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HMH(popmanuu, HHTEpHET M Jpyrue), KPUTUYECKH AaHATU3UPOBATH XHUMUYECKYIO
uHpOopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOMN
3a1a4ei.
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spirty-fenol-6584218
KapOoHuIbHBIE COETUHEHUS: AlTbJIETU/IBI U KETOHBI. https://VYWW.yaklass.ru/p/himija/l0-. .
32 KapGotoie kucnoTst. CrosHbie 2upsr. Kipsi 21 1 1 klz.lss/sp1rty—fenoly—6580873/ar0mat1cheskle-
spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-
33 YreBoast 9 1 klass/spirty-fenoly-6580873/aromaticheskie-

spirty-fenol-6584218
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Hroro mo paznmery 41

Pasnen 4. A3oTcoaep:kamme opranuyecKue coeJMHeHus

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270

4.1 AMUHBI. AMUHOKHCIOTEL benku 12 1 2

Hroro no pasneny 12

Pasneu 5. BeicokoMoJIeKyJISIPHbIE COeIMHEHUS

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
5.1 BricokoMOIEKyIIpHBIE COETUHEHUS 6 1 e ..
6880782/0snovnye-poniatiia-vms-reaktcii-
polimerizatcii-i-polikondensatcii-6880783

HUroro no pazaeny 6

OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 5 6
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11 KJIACC
KoauyecTBo 9acoB
Ne DJyieKTpoHHbIE (I (ppoBHIE)
HaumeHoBaHMe Pa31esioB U TeM MPOrpaMMbl KonTposbHble IIpakTHYecKue
n/n Bcero o0pa3oBaTe/IbHbIC PECYpPChI
padoThI padoThI
Paznen 1. Teopernveckue 0CHOBBI XUMHH
Crpoenne atroma. [lepromuaeckuii 3aK0oH U
1.1 [lepuonndeckas cucreMa XUMHIECKHUX 3JICMEHTOB 9 https://www.yaklass.ru/p/himija/8-klass
J. . MenneneeBa
1.2 Crpoenue BemecTBa. MHOroo0pasue BElecTB 11 1 https://www.yaklass.ru/p/himija/8-klass
1.3 XUMHUYECKUE PeaKIiu 19 1 3 https://www.yaklass.ru/p/himija/8-klass
Htoro mo pazneny 39
Pasnea 2. Heopranuyeckasi XuMust
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-

21 Heneransi 31 ! 3 6995740/Klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-

22 Metanoi 23 ! 2 6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758

HUroro no pazaeny 54
Paznen 3. Xumus ¥ JKH3Hb
https://www.yaklass.ru/p/himija/11-
1 M . X
3 €TOJIbl MO3HAHMS B XUMHH. XUMUS U )KU3Hb 9 Klass/khimiiazi-zhizn-7285128
Hroro no pazaeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHMUE
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10 KIIACC
No KosnuecTBo yacos Jara JeKTpoHHbIe HH(POBBIE
Tema ypoka
n/n Bcero | Koutp. pa6otsr IIpakT. padoThI H3yYCHUHA o0pa3soBaTe/IbHbIE PeCypPChI
https://www.yaklass.ru/p/himija/10-

[Ipenmer u 3HaUeHNE OPraHUYECKON XUMUU Klass/osnovy-organicheskoi-khimii-

’ 6490554 /predmet-organicheskoi-khimii-
l. MIPeCTaBICHAE O MHOTOO0Pa3Hi OPTaHMIECKIX | 03.09 .. . .

COCTHHCHH teorng-khlmlcheskogo-stroenna—
organiches -6447217/re-953b4eeb-71d7-
4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/8-

DICKTPOHHOE CTPOCHUE aTOMa YIIIepoaa klass/periodicheskii-zakon-i-stroenie-

2. (0CHOBHOE U BO30YXKIEHHOE COCTOSHHS). 1 04.09 atomov-163960/stroenie-elektronnoi-

BaneHTHBIE BO3MOXHOCTH aToMa yrieposia obolochki-atoma-174041/re-83adf02a-4795-
4435-8{f6-3448c69¢29c¢1
https://www.yaklass.ru/p/himija/10-

XuMHUYECKasi CBSI3b B OPTaHUYECKUX klass/osnovy-organicheskoi-khimii-

3. COCTMHEHUIX. MexaHu3Mbl 00pa30BaHuUs 1 05.09 6490554/khimicheskaia-sviaz-v-

KOBAJICHTHOH CBSI3H, CIIOCOOBI pa3pbiBa CBs3ei organicheskikh-soedineniiakh-6482959/re-
5764d8a7-46d1-45a8-a096-88735e21cb59
https://www.yaklass.ru/p/himija/10-

4 Teopwust cTpOEHHsT OPraHUYECKUX COCUHEHUI 1 10.09 klass/uglevodorody-6579439/alkany-metan-

A. M. Bytieposa i-ego-gomologi-6579437/re-f3f2f7a6-08cd-
40ab-9108-a8a249bdSeff
https://www.yaklass.ru/p/himija/10-

Buas! m3oMepun: CTpyKTypHas, klass/spirty-fenoly-6580873/nasyshchennye-

5. MIPOCTPAHCTBEHHAs. DNEeKTPOHHbBIE 3()()EKThI B 1 11.09 odnoatomnye-spirty-metanol-etanol-

MOJIEKyJIaX OPTaHMYECKUX COSAMHEHHH 6569756/re-d00a9d14-2648-44b2-87d2-
a96b72977bbd
https://www.yaklass.ru/p/himija/10-

[IpencraBnenue o KiaccuPUKAIUN U .
klass/uglevodorody-6579439/areny-svoistva-

6. cucremaTtndeckas HomeHkiIarypa (IUPAC) 1 12.09 L .
poluchenie-i-primenenie-6912880/re-

OPTAHITICCITN BEects fad830cf-95b3-4544-9597-d708677£1894

7. Knaccudukanus peakiuii B OpraHUueCcKoM 1 17.09 https://www.yaklass.ru/p/himija/9-




XUMHHU
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klass/khimiia-nemetallov-157456/galogeny-
khlor-i-ego-soedineniia-161110/re-
7e36a588-5dc8-48d5-b583-a%¢ea7bl1dec5

IIpaBuno MapkoBHUKOBa

8. CuctemaTtu3anus 1 00001IeHIE 3HAHUH TI0 TEMe 18.09 https://www.yaklass.ru/p/himija/10-klass
AnKaHBI: TOMOJIOTUYECKUHN Psif, 001Iast https://www.yaklass.ru/p/himija/10-

9 (dopmMyIia, HOMEHKIIATypa 1 U30Mepusl, 19.09 klass/uglevodorody-6579439/alkadieny-

' 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE ' 6899278/re-b9fffa67-2088-4d63-b424-
MOJIEKYJI €6b9e8289247
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-
N vms-6880782/klassifikatciia-i-

10. duznyecKkue U XMMUYECKHE CBOMCTBA aJIKaHOB 24.09 . . . .
prakticheskoe-ispolzovanie-polimerov-
6874539/re-f3fa3elf-ee98-4ed8-8c80-
b37¢022ac376
https://www.yaklass.ru/p/himija/10-

1 Haxoxnenue ankanoB B mpupoje. CrocoOsr 25.09 klass/uglevodorody-6579439/alkiny-

' MOJIYYCHHUS ¥ IPUMCHCHHE aJIKAHOB ' atcetilen-i-ego-gomologi-6892969/re-
18114687-1b2c-4320-bb46-988f1738d151
Huknoankansr: obmas popmya, https://www.yaklass.ru/p/himija/10-

2. HOMEHKJIATYypa ¥ U30MEPHsI, 0COOCHHOCTH 26.09 klass/uglevodorody-6579439/areny-benzol-i-
CTPOCHHUS U XUMHYIECKHX CBOKCTB, CIIOCOOBI ego-gomologi-6912879/re-ba6d8425-2¢30-
MOJy4eHHs] ¥ IPUMEHEHHE 46d2-8de9-8a8f0cb73387
Pemrenune pacu€THBIX 3a/1a4 Ha OIIpeeTICHIE https://www.yaklass.ru/p/himija/10-
MOJIEKYJISIPHOH (hOPMYITBI OPraHHYECKOTO klass/uglevodorody-6579439/predelnye-

13. BEIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB 01.10 nepredelnye-i-aromaticheskie-uglevodorody-
3JIEMEHTOB, BXOISAIIMX B €I0 COCTaB. 6892051/re-8a023294-485¢c-4714-a%¢c-
Cuctematusanys 1 00001eHIE 3HAHUH IO TEMe cd70537cbad5
AJIKEHBI: TOMOJIOTHYECKHUH psiJ, 001mas https://www.yaklass.ru/p/himija/10-
(dhopMya, HOMEHKIIATYPa, JIEKTPOHHOE U klass/uglevodorody-6579439/uglevodorody-

14. 02.10 .
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI. v-prirode-6917422/re-e157e2d4-3feb-44ea-
CTpyKTypHasi U HUC-TPAHC-U30MEPUS AIIKEHOB b764-dlaa2fcl4afe
®duznueckre 1 XMMHUYECKHE CBOMCTBA QJIKEHOB. hittps://www.yaklass.ru/p/himija/10-

15. 03.10 klass/uglevodorody-6579439/pererabotka-

nefti-i-okhrana-okruzhaiushchei-sredy-




30

6899731/re-52d02bf6-e9af-423a-a91b-
fa09fbc835db

https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/svoistva-

16. CriocoOBbI ToSTy4eHHS U IPIMEHEHHUE aTKCHOB 08.10 poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666/re-
c6a4b98f-d8da-4241-b790-c08ee1999b2c

7 [MpakTuyeckas padbora Ne 1 o Teme 09.10

"ITomyueHne 3TUICHA U U3Y4YEHHUE €T0 CBOICTB"
) https://www.yaklass.ru/p/himija/10-
Pemenne pacu€THBIX 3a1a4 Ha ONpe/ieNICHUE .
18. MOJIEKYJISIPHOH (hOPMYITBI OPTaHUIECKOTO 10.10 klgss/spl‘rt y-fePoly-6§808'73/mnogoat0mnye—
BeleCTBa spirty-etilenglikol-glitcerin-6582929/re-
3cd348fb-4da8-49bd-8f8f-be125d39ecfe
AJKaIieHbl: CONPSDKEHHbIC, H30JUPOBaHHBIC, hitp s://Ww.yaklass.m/p/himija/10—' .
19. KyMyJrpoBaHHBIE. OCOOCHHOCTH 3JIEKTPOHHOTO 15.10 klzflss/splrty-fenoly-6580873/aromat1cheskle—
crpoens spirty-fenol-6584218/re-53¢27726-4491-
4c70-ab42-c82b0f9947af
https://www.yaklass.ru/p/himija/10-
o .. klass/spirty-fenoly-6580873/uglevodorody-

20. XUMHUYECKHE CBOIICTBA CONPSKEHHBIX TUCHOB 16.10 spirty—i fer}ioly— 6 5}2; 2713 /re-1 8(gie £156-db 12;_
4ebe-9616-9924b29be85f
https://www.yaklass.ru/p/himija/10-

)l CriocoOBI TOyYCHHUS ¥ IPAMCEHEHHE 17.10 klass/aldegidy-ketony-karbonovye-kisloty-

QIIKaJTICHOB 6780279/aldegidy-i-ketony-6777547/re-
0970e9d3-aef7-4890-bf2e-b2cdac3de074

22. KonTponbHas pabora 3a 1 yeTBepTh 22.10

AJKUHBI: TOMOJIOTHIECKAH psif, oOrmas https://www.yaklass.ru/p/himija/9-
(dhopMyIa, HOMEHKIIATYpa, JIEKTPOHHOE U klass/organicheskie-veshchestva-

23. 23.10 .

MIPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKY, 102302/karbonovye-kisloty-122869/re-
¢u3ngeckre CBONCTBA 672fbce2-fb05-444a-83d3-c750a335dad
https://www.yaklass.ru/p/himija/9-

24. XHUMUYECKUE CBOMCTBA aJIKUHOB 24.10 Klass/organicheskie-veshchestva-

102302/karbonovye-kisloty-122869/re-
beceSfde-4469-445a-b307-19550a71ee52
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https://www.yaklass.ru/p/himija/8-
klass/raschetnye-zadachi-po-khimii-
14608/vychisleniia-po-uravneniiam-reaktcii-

25. KauecTBeHHBIE peakuy Ha TPOHUHYIO CBSI3b 05.11 esli-iskhodnoe-veshchestvo-soderzhi -
212590/re-1058a530-ca42-4c07-8e32-
02754b8e0947
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/zhiry-

26. CriocoOBbI TTONTyYeHHS U IPIMEHEHHE ATKIHHOB 06.11 684968 1 /re-75f] 4add-ce04-4ac9-b6ab-
7044ef77d9cc
https://www.yaklass.ru/p/himija/10-

Peimerie 3a1a4: pacuETE! 10 ypABHEHHIO klass/uglevody-prirodnye-soedineniia-

217. N 07.11 6835083 /klassifikatciia-uglevodov-

R 6828518 /re-45d9cc0c-cef9-4c6a-8c9b-
3ecd9d3cbb6eb

. https://www.yaklass.ru/p/himija/10-
ApeHEL: romosIorecKui P, 00mas hopmyna, klass/azotsoderzhashchie-soedineniia-
28. HOMCHITATYPA. JICKTPOHHOC i 5 12.11 6852270/aromaticheskie-aminy-anilin-

MPOCTPAaHCTBEHHOE CTPOCHHUE M?neKyn eH30J1a 6851421 /re-c0792336.8a9£.402c-9226-

U TONyoJa, UX (PHM3MYECKHE CBOHCTBA 05cdbdc0033a
https://www.yaklass.ru/p/himija/10-

Ximieckue cpoficTsa apeHOB: peakit klass/azots0(.ierzhashchie—soedineniia-

29. JaMeICHIS 13.11 6852270/aminokisloty-amfoternye-
soedineniia-6853801/re-676a2e¢57-2bb5-
431e-9825-27bfb0b04c11

. https://www.yaklass.ru/p/himija/9-
XUMHYECKUE CBOMCTBA aPEHOB: PEaKIUN . .
30. MIPUCOENHEHHUSI, OKUCIIEHHE TOMOJIOTOB 14.11 klass/orgam(fheskle-veshchestva-
Sersona ’ 102302/belki-142993/re-b2cbdbcb-7239-
416£-88f3-081793540c51
https://www.yaklass.ru/p/himija/9-

31. OCco0OCHHOCT XUMUYECKUX CBOWCTB CTHPOJIA 19.11 klass/organicheskie-veshchestva-
102302/uglevodorody-polimery-107147/re-
cbf5b403-812b-4253-87c0-00ad2f00{f95

32. Pemenune pacuéTHBIX 33724 Ha ONPEICTICHIE 20.11 https://www.yaklass.ru/p/himija/10-




MOJIEKYJIIPHON (OPMYITBI OPraHUIECKOTO
BEILlECTBA

32

klass/vysokomolekuliarnye-soedineniia-
vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-polimerov-
6874539/re-f3fa3elf-ee98-4ed8-8c80-
b37c022ac376

33.

Croco6sl NOJIy4CHHA U IPUMEHCHNUE apCHOB

21.11

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

34.

I'enermueckas cBsI3b MCKAY pa3IMYHbIMU
KJ1accaMM yrijieBOAOpPOAOB

26.11

https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-
teoriia-khimicheskogo-stroeniia-
organiches -6447217/re-953b4eeb-71d7-
4e80-b40c-5c481387ece8

35.

36.

37.

38.

39.

Pacuétsl 10 ypaBHEHUSAM XUMHUYECKUX PEAKLIUN.
Cucremaruszanus u 00001IeHIE 3HAHUH 110 TeMe

[pupoanenii ra3. [lomyTHEIE HEDTIHEBIE Ta3bl

KameHHBIH yroib U POIyKTHI €ro nepepaboTKu

Hedtb u ciocoOs1 e€ nepepaboTky.
[IpuMeHeHHe NPOIYKTOB nepepaboTku HedTH

I'eneTnueckas cBSI3b MECXIY pa3IMdYHbIMU
Kj1accaMu yriji€BOAOpPOa0B

27.11

28.11

03.12

04.12

05.12

https://www.yaklass.ru/p/himija/8-
klass/periodicheskii-zakon-i-stroenie-
atomov-163960/stroenie-elektronnoi-
obolochki-atoma-174041/re-83adf02a-4795-
4435-8f6-3448c69¢29c¢1

https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/khimicheskaia-sviaz-v-
organicheskikh-soedineniiakh-6482959/re-
5764d8a7-46d1-45a8-a096-88735e21cb59

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-
i-ego-gomologi-6579437/re-f3f2f7a6-08cd-
40ab-9108-a8a249bdSeff

https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/nasyshchennye-
odnoatomnye-spirty-metanol-etanol-
6569756/re-d00a9d14-2648-44b2-87d2-
a96b72977bbd

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-
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poluchenie-i-primenenie-6912880/re-
fad830cf-95b3-4544-9597-d708677f1894

lanoreHonpou3BoOAHbIE YIIIEBOAOPOIOB:

https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456/galogeny-

40. :;z:zz:ﬂoe CTpOEHHE; PEeaKIUU 3aMeLICHHS 10.12 khlor-i-ego-soedineniia-161110/re-

7e36a588-5dc8-48d5-b583-a%ea7bl 1dec5
JeiicTBHe 1Ee104el Ha rajJoreHIPOU3BOAHEIE.

41. B3anMoeiicTBrE AUTaOTCHAIKAHOB C 11.12 https://www.yaklass.ru/p/himija/10-klass
MarHueM M IIHHKOM

2. i(OHTpo.l'leaﬂ padora 3a 1 mosyroaue 12.12

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

43, CuctemaTtu3zanus 1 00001IeHIE 3HAHUH TIO 17.12 klass/uglevodorody-6579439/alkadieny-

paszneny "YraeBogopoms!” 6899278/re-b9fffa67-2088-4d63-b424-
€6b9e8289247
[IpenensHBIC OTHOATOMHBIE CITUPTHI: https://www.yaklass.ru/p/himija/10-

44, TOMOJIOTHYECKHH psin, oOmast popmya, 18.12 klass/uglevodorody-6579439/alkiny-
CTPOCHHE MOJICKYJI, H30MEPHs, HOMCHKIIATYPa, atcetilen-i-ego-gomologi-6892969/re-
knaccuukanus, Gu3nIeckue CBOUCTBa 18114687-1b2c-4320-bb46-988f1738d151

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

45, XUMHUYECKUE CBOMCTBA MPEACIbHBIX 19.12 klass/uglevodorody-6579439/areny-benzol-i-
OJTHOATOMHBIX CITHPTOB ego-gomologi-6912879/re-ba6d8425-2¢30-

46d2-8de9-8a8f0cb73387

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

klass/uglevodorody-6579439/predelnye-
Croco0bl MOTy4YeHNs ¥ IPUMEHEHHUE . . .

46. OIHOATOMHbIX CITHPTOB 24.12 nepredelnye-i-aromaticheskie-uglevodorody-
6892051/re-82023294-485¢c-4714-a%¢c-
cd70537cbad5

TTpoCThIE SGUPH: HOMEHKIATYPA H H3OMEPHA, https://www.yaklass.ru/p/himija/10-

47. 0CcOOEHHOCTH (PU3UUECKUX U XUMUYECKUX 25.12 klas§/uglevod0rody-6579439/uglev0dorody-
CBOMCTE v-prirode-6917422/re-e157¢2d4-3feb-44ea-

b764-dlaa2fcl4afe

43, MHOroaTOMHbIE CIIAPTHL: ITHICHIIUKOIb U 26.12 https://www.yaklass.ru/p/himija/10-

TJIMIEPUH, UX (1)I/I3I/I‘IGCKI/IC U XUMHUYECCKHE

klass/uglevodorody-6579439/pererabotka-




CBOMCTBA

34

nefti-i-okhrana-okruzhaiushchei-sredy-
689973 1/re-52d02bf6-e9af-423a-a91b-
fa09fbc835db

Cnoco0bl noJTy4eHus ¥ IPUMEHEHHE

https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/svoistva-

49. MHOF0ATOMHbIX CHHPTOB 14.01 poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666/re-
c6a4b98f-d8da-4241-b790-c08ee1999b2c
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-

50, @DeHOI: CTpOSHUE MOJICKYJIBI, (PH3MICCKIEC 15.01 vms-6880782/klassifikatciia-i-

cBoiicTBa. TOKCHYHOCTH (peHOoNa prakticheskoe-ispolzovanie-polimerov-
6874539/re-f3fa3elf-ec98-4ed8-8c80-
b37¢022ac376
https://www.yaklass.ru/p/himija/10-

51. Xumudyeckue cBoicTBa GeHona 16.01 klZ.ISS/Spi.I‘t y-fe.noly-6:5808.73/mn0g0at0mnye—
spirty-etilenglikol-glitcerin-6582929/re-
3cd348fb-4da8-49bd-8f8f-be125d39ecfe
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/aromaticheskie-

52. Cnoco0bl oJy4eHus ¥ puMeHeHne GpeHosa 21.01 spirty—?engl—6584§18/re-53c27726-449f—
4c70-ab42-c82b0f9947af

IIpaxTryeckas padora Ne 2. Pemenue
53. SKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe "CHupTh U 22.01
¢benomnbr"
https://www.yaklass.ru/p/himija/10-
. klass/aldegidy-ketony-karbonovye-kisloty-

54. CucremMaTu3anys 1 0000IIeHHe 3HAHNT TI0 TeEMe 23.01 6780279 /i d;:gi dy-i-li,etony- 6777}/ 547 re- 4
0970e9d3-aef7-4890-bf2e-b2cdac3de074
https://www.yaklass.ru/p/himija/9-

AJbAErHIbl U KETOHBL: AIIEKTPOHHOE CTPOCHHE . .
55. KapOOHMIIBHOM TPYTITBI; TOMOJIOTHYECKUE PSIABI, 28.01 klass/orgamcheskle-Ve.shchestva-
0BILa% (GOPMYITA, H3OMEpHA 1 HOMEHKAATYpa 102302/karbonovye-kisloty-122869/re-
’ 672fbce2-fb05-444a-83d3-c750a335dad 1
56. AnbIeruapl ¥ KeTOHBI: (PH3HMUYECKUE CBOMCTRA,; 29.01 https://www.yaklass.ru/p/himija/9-




PEaKIUH NIPUCOETUHEHHS
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klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869/re-
beceSfde-4469-445a-b307-19550a71ee52

57.

Peaxiium oKuCIIEHHS U KaUeCTBEHHBIE PEaKIINU
aJbJETUI0B U KETOHOB

30.01

https://www.yaklass.ru/p/himija/8-
klass/raschetnye-zadachi-po-khimii-
14608/vychisleniia-po-uravneniiam-reaktcii-
esli-iskhodnoe-veshchestvo-soderzhi_-
212590/re-1058a530-ca42-4c07-8e32-
02754b8e0947

58.

CriocoOBbI MOJTyYCHHUS aJIbJICTHIOB U KETOHOB

04.02

https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/zhiry-
684968 1/re-75f14a4d-ee04-4ac9-bbad-
7044ef77d9cc

59.

60.

61.

62.

63.

O/IHOOCHOBHBIE Npe/ieIbHbIE KApOOHOBHIC
KHCJIOTBI, 0COOEHHOCTH CTPOCHHSI UX MOJICKYJT

W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, nX (hPM3HYECKHE CBOWCTBA

XUMHYECKHE CBOMCTBA MMpeACIbHBIX
OJHOOCHOBHBIX Kap6OHOBbIX KHUCJIOT

Oco0eHHOCTH CBOWCTB MYPaBbUHOM KHUCIJIOTHI.
MHoroo6pasne KapOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOUCTB: HEMPEIESTbHBIX U
apoOMaTHUIECKHX KapOOHOBBIX, TUKAPOOHOBBIX,

05.02

06.02

11.02

12.02

13.02

https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083 /klassifikatciia-uglevodov-
6828518/re-45d9cele-cef9-4c6a-8e9b-
3ecd9d3cbocb

https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/krakhmal-tcelliuloza-6843938/re-
f27958e1-8d56-425a-bc28-49¢3¢2d8969f

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-
6851421/re-c0792336-8a9f-402¢-9226-
05cdb4c0033a

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-
soedineniia-6853801/re-676a2e¢57-2bb5-
431e-9825-27bfb0b04c11

https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-




THAPOKCHKapOOHOBBIX KUCIOT. [IpeacTaBurenu
BBICHINX KapOOHOBBIX KUCIIOT

36

102302/belki-142993/re-b2cbdbceb-7239-
416£-88£3-081793540c51

https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-

64. [TonsiTre 0 MPOM3BOAHBIX KAPOOHOBBIX KUCIIOT 18.02 102302/uglevodorody-polimery-107147/re-
cbf5b403-812b-4253-87¢0-00ad2f00{f95

65. KonTponbHast pabora 3a 3 yeTBepTh 19.02
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-

66 CriocoObI MOJMYyYCHHUS U IPUMEHEHHE 20.02 vms-6880782/klassifikatciia-i-

' KapOOHOBBIX KHCIIOT ' prakticheskoe-ispolzovanie-polimerov-
6874539/re-f3fa3elf-ee98-4ed8-8c80-
b37¢022ac376

67, CroxHbIe 3(UPBL: TOMOJIOTHYSCKUH Psil, 00mIast 25.02 https://www.yaklass.ru/p/himija#program-

(dbopmyna, U30MepHs 1 HOMCHKIIATypa 10-klass
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-

68. duznyeckre 1 XMMUUECKHE CBOMCTBA 3 HPOB 26.02 649(.).554/P re.d met-orgamcheslfm-khlmn-
teoriia-khimicheskogo-stroeniia-
organiches -6447217/re-953b4eeb-71d7-
4e80-b40c-5c481387ece8

Permienue pacu€THBIX 3a1a4: 10 YPABHCHHIO https://www.yaklass.ru/p/himija/8-
. klass/periodicheskii-zakon-i-stroenie-

69. XHMITICCKOH pveaKHHH’ Ha OTpeAenerme 27.02 atomov-163960/stroenie-elektronnoi-

r:;:‘:g:pm“ bopystkt oprairieckoro obolochki-atoma-174041/re-83adf02a-4795-
4435-8f6-3448c69¢29¢1
IIpaxTryeckas pabora Ne 3. Pemenue
70. 3KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe 04.03
"Kap6oHoBsie kuciotsl. CitoxHbie 3¢upbr”
https://www.yaklass.ru/p/himija/10-
71 Kupsl: ctpoenue, Gpuzndeckre U XUMHIECKUES 05.03 klass/uglevodorody-6579439/alkany-metan-
CBOMCTBA (THUIPOIH3) i-ego-gomologi-6579437/re-f3f2f7a6-08cd-
40ab-9f08-a8a249bd5eff
72. OCo0eHHOCTH CBOMCTB XHMPOB, COJIEPIKAIINX 06.03 https://www.yaklass.ru/p/himija/10-




OCTaTKM HEMPEACIBHBIX KUPHBIX KHACIIOT.
Kups! B mpupoze
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klass/spirty-fenoly-6580873/nasyshchennye-
odnoatomnye-spirty-metanol-etanol-
6569756/re-d00a9d14-2648-44b2-87d2-
a96b72977bbd

Mb11a KaK COJIM BBICIIMX Kap6OHOBI)IX KHUCJIOT,

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-

73. ux Moromiee aeiicreue. [lonarue o 11.03 L .

CHRTeTECKHX MOKOIIIX cpecTBax (CMC) poluchenie-i-primenenie-6912880/re-
fad830cf-95b3-4544-9597-d708677f1894
https://www.yaklass.ru/p/himija/9-

4. I'eHeTHUecKas CBSI3b YTIACBOAOPOIOB U 12.03 klass/khimiia-nemetallov-157456/galogeny-

KHCJIOPOACOACPKAINX OPTraHUIESCKHAX BEIIECTB khlor-i-ego-soedineniia-161110/re-
7e36a588-5dc8-48d5-b583-a9¢ea7bl 1decS

75. Pacu€rhl N0 ypaBHEHUSIM XUMHUECKHX PEaKIHi 13.03 https://www.yaklass.ru/p/himija/10-klass
https://www.yaklass.ru/p/himija/10-

OG111a% XapaKTEpHCTHKa YIIEBOIOB 1 klass/vysokomolekuliarnye-soedineniia-
vms-6880782/klassifikatciia-i-

76. KIaccu(UKaIus yrieBoaoB (MOHO-, TU- U 18.03 . . . .

HoCaXapWIHY) prakticheskoe-ispolzovanie-polimerov-
6874539/re-f3fa3elf-ee98-4ed8-8c80-
b37c022ac376
https://www.yaklass.ru/p/himija/10-

77 MoHocaxapusl: pu3nuecKre CBOMCTBA U 19.03 klass/uglevodorody-6579439/alkiny-

HAXOXKJICHHUE B TIPUPOJIC atcetilen-i-ego-gomologi-6892969/re-
18114687-1b2¢-4320-bb46-988f1738d151
https://www.yaklass.ru/p/himija/10-

73, [IpumMeHeHHE TIIOKO3HI, €€ 3HAYCHUE B 20.03 klass/uglevodorody-6579439/areny-benzol-i-

KU3HECATETPHOCTH OpTaHUu3Ma ego-gomologi-6912879/re-ba6d8425-2¢30-
46d2-8de9-8a8f0cb73387
https://www.yaklass.ru/p/himija/10-

Jucaxapunsl: caxapo3a, MajabT03a U JIAKTO3a. klass/uglevodorody-6579439/predelnye-

79. Haxoxxaenue B npupojie 1 NpUMEHEHNe 01.04 nepredelnye-i-aromaticheskie-uglevodorody-

JIMCaxapuioB 6892051/re-8a023294-485¢c-4714-a%ec-

cd70537cbad5
20, [Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIT, 02.04 https://www.yaklass.ru/p/himija/10-

(1)I/I3I/ILICCKI/I€ U XUMHUYECKHE CBOﬁCTBa,

klass/uglevodorody-6579439/uglevodorody-




MIPUMCEHEHHE

38

v-prirode-6917422/re-e157¢2d4-3feb-44ea-
b764-d1aa2fcl4afe

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/pererabotka-

81. [onsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX 03.04 nefti-i-okhrana-okruzhaiushchei-sredy-
689973 1/re-52d02bf6-e9af-423a-a91b-
fa09fbc835db

KonTpoabHas paboTa no teme
82. "Kucjiopoacoaep:kaiiue opraHudecKue 08.04
coequHenus"
https://www.yaklass.ru/p/himija/10-
Perrenne pacueTHBIX 3a/1a4 Ha OMPEICIICHHIE klass/spirty-fenoly-6580873/svoistva-
83. JIOJIM BBIXOJ1a IPOJYKTa PEaKIiU OT 09.04 poluchenie-i-primenenie-nasyshchennykh-
TEOPETHYCCKH BO3MOIKHOT'O odnoatomnykh-spirtov-6579666/re-
c6a4b98f-d8da-4241-b790-c08ee1999b2c
https://www.yaklass.ru/p/himija/10-
84 Cuctematusalys U 0000IICHIE 3HAHUIA 110 10.04 klass/spirty-fenoly-6580873/mnogoatomnye-
' pasneny ' spirty-etilenglikol-glitcerin-6582929/re-
3cd348fb-4da8-49bd-8f8f-bel125d39ecfe
AMUHBL KnaccupuKanus, CTPOSHUE MOJIEKYIL, hitp s://vs./ww.yaklass.ru/p/himija/10—' )
85. obmas hopmyna, H30MepHst, HOMEHKJIATypa U 15.04 klzflss/splrty-fenoly-6580873/aromatlcheskle-
psmaeckie CBO}/'ICTBa ’ spirty-fenol-6584218/re-53¢27726-4491-
4c70-ab42-c82b0f9947af
https://www.yaklass.ru/p/himija/10-

86. XuMHUYeCcKHe cBOicTBa anu(paTHIECKUX aMHUHOB 16.04 :;?;iifi}:ﬁj;?g?g; 75 1830/:-31/;5:?1](5)232(111:
4ebe-9616-9924b29be85f
https://www.yaklass.ru/p/himija/10-

?7. AHWINH: CTPOCHHE aHIIINHA, 0COOCHHOCTH 17.04 klass/aldegidy-ketony-karbonovye-kisloty-

XUMHUUYECKHUX CBOMCTB aHUJIMHA 6780279/aldegidy-i-ketony-6777547/re-
0970e9d3-aef7-4890-bf2e-b2cdac3de074
CHI0COGH! MOy YeHI 1 MpHMEHeHHE https://www.yaklass.ru/p/himija/9-
88. 22.04 klass/organicheskie-veshchestva-

anmudaTuIecKux aMrUHOB

102302/karbonovye-kisloty-122869/re-
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672fbce2-tb05-444a-83d3-c750a335dad1

AMWHOKHCIIOTHI: HOMCHKIJIaTypa U U30MEpus,

https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-

89. f;:;‘:::;‘;:e;io::t;g;’j:;;’f“e 23.04 102302/karbonovye-kisloty-122869/re-
bece5fde-4469-445a-b307-19550a71ee52
https://www.yaklass.ru/p/himija/8-

. klass/raschetnye-zadachi-po-khimii-
XUMHYECKUE CBOMCTBA AMUHOKHUCIIOT, UX C . .
14608/vychisleniia-po-uravneniiam-reaktcii-

90. Onoyorn4ecKoe 3Ha4YeHue aMHHOKHUCIIOT. 24.04 .. .

T — esli-iskhodnoe-veshchestvo-soderzhi_-
212590/re-1058a530-cad2-4c07-8e32-
02754b8e0947
https://www.yaklass.ru/p/himija/10-

oL Benku kak npupoHbIE TOTUMEPBL; CTPYKTYPbI 29.04 klass/slozhnye-efiry-i-zhiry-6850158/zhiry-

OenkoB 6849681/re-75f14a4d-ee04-4ac9-bbad-
7044ef77d9cc
https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-

92. XUMHUYECKUE CBOVICTBA OCIKOB 30.04 6835083 /klassifikatciia-uglevodov-
6828518/re-45d9cele-cef9-4cHa-8e9b-
3ecd9d3cbocb
https://www.yaklass.ru/p/himija/10-

A3oTcoepikalue reTepoKInIeCcKie . o

93. coennHeHus. HykiienHOBBIE KUCIOTHL: COCTAB, 06.05 klass/uglevody-prlrodny.e-soedlnenna-

CTpOGHHE H GHONOTHHECKas POTh 6835083/krakhmal-tcelliuloza-6843938/re-
f27958e1-8d56-425a-bc28-49¢3¢c2d8969f

94. BIIP/TKP 07.05

IIpaxTrnyeckas pabora Ne 4. Pemenne

95. 9KCHEPUMEHTANBHBIX 3a/1a4 [0 TEME 08.05

"A3oTcozaepKalue OpraHu4ecKie COeMHEHUs"

IIpaxTraeckas pabora Ne 5. Pemenne

96. 9KCIEPUMEHTANBHBIX 337144 [0 TEME 13.05

"Pacmio3HaBaHne OPraHUYECKUX COSTMHEHUH"

OCHOBHBIE TOHATHS XUMHUH https://www.yaklass.ru/p/himija/9-

97. BBICOKOMOJIEKYJIIPHBIX COSAMHEHUH U METO/IbI 14.05 klass/organicheskie-veshchestva-

HX CUHTE3a —II0JIMMEpU3ald u

102302/uglevodorody-polimery-107147/re-
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MOJIMKOHICHCALHS cbf5b403-812b-4253-87¢0-00ad2f00£195
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-

08, [Tmactmaccel. YTmm3anus U epepadoTka 1 15.05 vms-6880782/klassifikatciia-i-

IUTaCTHKA prakticheskoe-ispolzovanie-polimerov-
6874539/re-f3fa3elf-ee98-4ed8-8c80-
b37¢022ac376

99, DacTOMephl: HaTypaJIbHBIH CHHTETHYECKHE ] 18.05 https://www.yaklass.ru/p/himija#program-
kayayku. PesnHa 10-klass
https://www.yaklass.ru/p/himija/10-

BoJsokHa: HaTypajbHbIe, HCKYCCTBEHHbIC Klass/osnovy-organicheskoi-khimil-

’ ’ 6490554/predmet-organicheskoi-khimii-
100. cuHTeTHueckue. [lomumepsl cienaabHOro 1 20.05 .. . .

HAHANCHIS teoriia-khimicheskogo-stroeniia-
organiches -6447217/re-953b4eeb-71d7-
4e80-b40c-5c481387ece8

[Mpaktuyeckas padora Ne 6. Pemenue

101. SKCIEPUMEHTANBHBIX 3a/1a4 [0 TEMe 1 21.05

"Pacrio3HaBaHHe MIaCTMACC M BOJIOKOH"
https://www.yaklass.ru/p/himija/10-

O0001IeHIEe ¥ CHCTEMAaTH3AIMSI H3YIEHHOTO klass/osnovy-organicheskoi-khimii-

102. Marepuaia 1o TeMe "BBICOKOMOJIEKYIISIpHbIE 1 22.05 6490554/khimicheskaia-sviaz-v-
coerHeHUs" organicheskikh-soedineniiakh-6482959/re-
5764d8a7-46d1-45a8-a096-88735e21cb59
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KIIACC
Ne KoauyectBo yacos Jdara DJIeKTPOHHBIE NU(POBLIE
Tema ypoka
n/n Bcero KonTp. padoTsI IIpakr. padoTsI H3y'U€CHUA o0pasoBaTe/IbHbIE PeCypPChI
https://www.yaklass.ru/p/himija/8-
klass/pervonachalnye-khimicheskie-poniatiia-i-
ATtoMm. CocTaB aTOMHBIX sIIIEp. . . ..
| X MICCKI STEMEHT. 1 03.09 teorenches.lfle-predstavlenua- 15840/zakon-
M30TOMEL sokhraneniia-massy-veshchestv-v-
khimicheskikh-reaktciiakh-214747/re-
8c7a90fe-184d-486d-bcad-575¢18d18e83
https://www.yaklass.ru/p/himija/8-
CtpoeHue 3JeKTPOHHBIX klass/periodicheskii-zakon-i-stroenie-atomov-
2 000J109eK aTOMOB, KBAHTOBBIE 1 04.09 163960/stroenie-elektronnoi-obolochki-atoma-
qucna 174041/re-75487703-69d8-41cd-a3f1-
d866fb2a94f2
https://www.yaklass.ru/p/himija/11-
Krnaccudukanus XuMuaeckux klass/osnovnye-poniatiia-i-zakony-khimii-
3 3JIEMEHTOB (s-, p-, d-, f- 1 05.09 6931691/valentnye-vozmozhnosti-atomov-
3JIEMEHTBI) 6939437/re-38cb494¢-6cda-43be-al df-
6d61147219f1
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
4 PacnipeienicHre 3J€KTPOHOB 110 1 10.09 veshchestva-6927604/elektronnaia-priroda-i-
ATOMHBIM OpOUTAJISIM tipy-khimicheskoi-sviazi-elektrootritcatelnost-
6926170/re-bcd405a3-aa95-42a2-8f48-
8225f682e6cd
HEKTPORHbIE KOH(UTYpaIH https://www.yaklass.ru/p/himija/10-
5 ATOMOB S1EMEHTOB B OCHOBHOM 1 11.09 klass/uglevo@orody-65 79439/alkany-metan-i-
11 BO3GYRIEHHOM COCTOSHMI ego-gomologi-6579437/re-t312f7a6-08cd-
40ab-9108-a8a249bdSeff
DNEeKTPOHHBIE KOHYHUIYpaLUH httpS2//W.W\.7\./.yaklass.ru/p/himija/9—
6 HOHOB. | 12.09 klass/khimiia-nemetallov-157456/nemetally-
13681/re-f0fffbd9-b05f-4dfe-941b-
DNEeKTPOOTPULIATEILHOCTD 6911df30ffea
7 Iepronuueckuii 3aKoH U 1 17.09 https://www.yaklass.ru/p/himija/11-




Ilepnoguueckas cucrema
XUMUYeCKuX 3nemeHToB Jl. U.
MeHpeneeBa, CBs3b C
COBpPEMEHHOM Teopue
CTPOEHUSI aTOMOB
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klass/khimicheskaia-kinetika-
6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758/re-
d1b7f93b-0608-4de5-8ef2-e1£782b30300

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYCCKHX

https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-

Tumner KPUCTAIIUNICCKUX
PEUICTOK U CBOICTBa BCIICCTB

8 SJICMEHTOB 1 00pa3yeMbIX HMH 18.09 212242/skorost-protekaniia-khimicheskoi-
3d00-4£27-9837-82b30dedcSeb
https://www.yaklass.ru/p/himija/11-

9 CucrteMaTnsaris 1 0000IIeHIE 19.09 klass/khimicheskaia-kinetika-

3HAHUM 110 TEME ' 6995740/katalizatory-i-kataliz-6964760/re-
c12b4366-31af-4128-827{-73f004017aa9
f&iijﬁ);?;z:z;;?;oits; https://www.yaklass.ru/p/himija/11-
. klass/khimicheskaia-kinetika-6995740/skorost-
10 g‘;‘;af::;:;’;;‘;’i“ 24.09 khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
MesKMOEKY ADHEIE skorost-reaktcii-6964759/re-cdc30b56-eb4a-
. 4ca7-b990-1982b7ec3adc
B3aUMO/IeHCTBUS
BaneHTHOCTB M BaJIeHTHBIE https://www.yaklass.ru/p/himija/11-
BO3MOKHOCTH aTOMOB. CBsI3b klass/khimicheskaia-kinetika-
11 ANEKTPOHHOHN CTPYKTYPHI 25.09 6995740/khimicheskoe-ravnovesie-printcip-le-
MOJIEKYJI C UX T€OMETPHYECKUM shatele-6984763/re-735¢149b-72aa-4072-
CTPOCHUEM 993b-321cbcc20532
Tpesicrapenis o https://V\/.W\.J\./.yaklass.ru/p/himija/ 1 1.—
12 KOMILTEKCHBIX COGMHEHIX: 26.09 kllass/kh1m11ajrastvorov—7 109506/dispersnye-
COCTAB M HOMEHKATYpa sistemy-smesi-6980590/re-3c62fad2-94a7-
4ed9-ad44e-358e4fddad22
BemecTBa MoJIEKyJIIpHOTO U https://www.yaklass.ru/p/himija/8-
13 HEMOJIEKYJISIPHOTO CTPOEHHUSL. 01.10 klass/rastvory-58606/rastvorenie-rastvorimost-

88647/re-66432ed8-7b7d-4823-a865-
abb2807188ab




Ilonsarue o JUCTICPCHBIX
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https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-

14 cucremax. [Ipencrasienue o 02.10 7109506/elektroliticheskaia-dissotciatciia-

KOJUIOUHBIX PacTBOpax vodorodnyi-pokazatel-ph-rastvora-
7048767/ TeacherInfo

HcTiHibie pacTBoper: https://www.yaklass.ru/p/himija/8-

HACBIICHHBIC U L

15 HeHACHIIeHHbIe, 03.10 klass/rastvory-.5.8606./ -reellktc1{—1onnogo—

PACTBODHMOCTS. obmena-reaktciia-neitralizatcii-141555/re-
29828f40-a61d-412¢-9045-b54294313289
Kpucramnorunparsl
https://www.yaklass.ru/p/himija/11-

16 CriocoOBI BEIpaKeHHUS 08.10 klass/khimiia-rastvorov-7109506/gidroliz-

KOHIICHTPAIIH PacCTBOPOB solei-7126690/re-49d68e11-03fc-4b03-81ec-
9btbde211ffc

Pemenue 3amau ¢ https://www.yaklass.ru/p/fizika/8-

HCTIOB30BaHUEM TTOHATHI klass/elektricheskie-iavleniia-

17 ""MaccoBast I0JIsl pAaCTBOPEHHOTO 09.10 12351/elektricheskii-tok-elektricheskaia-tcep-
BemiecTra', "MoIsIpHAS galvanicheskie-elementy-12359/re-74a97d55-
KOHIIeHTparus" 2db7-45a6-9471-a227e¢a083058

https://www.yaklass.ru/p/himija/11-
Knaccudpukarus u klass/kharakteristika-metallov-

18 HOMEHKJIATypa 10.10 7200709/0obshchaia-kharakteristika-metallov-

HEOPTaHMYECKUX BEIIECTB iv-viiib-grupp-7236722/re-9d50al 6a-8953-
4336-8863-1f9ac7ab8d82
https://www.yaklass.ru/p/himija/9-

19 CucrteMaTnsarnus 1 0000IeHIE 15.10 klass/khimiia-metallov-163805/metally-
3HaHUI [0 TEME 15154/re-687935b4-cd8a-4f4a-9816-

f5b2d95c1bld
KonTpoabsHast padora 3a 1
yeTBepTh "CTpoeHHne aToma.
20 Ilepuoanyeckuii 3aKoH U 16.10

Ilepuoanueckas cucrema
XuMHU4eckux diementosn /1. H.

"non

Menpeneea', "Crpoenue




BewiecTsa. MHoroodpasue
BemiecTB'

44

Knaccudukanus xumMuaeckux
peakuuii B HEOPraHUIECKOU U
OpTaHUYECKOH XMMHHU. 3aKOH

https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-

21 COXpaHEHHS MacChl BEUIECTB; 17.10 7170109/elektroliz-rasplavov-i-rastvorov-
3aKOH COXPaHEHHUS U 7161829/re-0c979256-5084-43 1a-ac45-
NIpeBpaIleHHs] SHEPTUH ITPU c4099bde643a
XUMHUUYECKHX PEaAKIHIAX

https://www.yaklass.ru/p/himija/11-

TemoBsie 3¢ dexThI klass/kharakteristika-metallov-

22 XIMHUYICCKUX PEaKITHA. 22.10 7200709/metally-obshchie-svoistva-metallov-
TepMoxummyeckre ypaBHEHUS 7183914/re-c2726043-15a6-41a9-b5b3-

7caff358199f

BrraunciieHus mo ypaBHEHUSIM https://www.yaklass.ru/p/himija/9-

oy XIMHUYICCKHUX PEaKIid U 23,10 klass/khimiia-metallov-163805/metally-
TEPMOXUMHUIECKUM 15154/re-687935b4-cd8a-4f4a-9816-
YpaBHEHISIM f5b2d95¢c1bld
O p— https://www.yaklass.ru/p/himija/11-

. klass/kharakteristika-metallov-

24 PCAITTHH, E% SaBHCHMOCTE 0T 24.10 7200709/0obshchaia-kharakteristika-metallov-
PasIHIHbIX (axTopoB. Katamis iv-viiib-grupp-7236722/re-9d50a1 6a-8953-

1 AT THEATOPH 4336-8863-119ac7ab8d82
https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-

T'oMoreHHBIC U TETEPOTCHHBIC 7170109/khimicheskaia-i-

25 05.11 . . .
peaxmn elektrokhimicheskaia-korroziia-sposoby-

zashchity-metall -7161830/re-298a6a26-2b64-
482£-a902-36d532986008

ITpaktudeckas padora Ne 1 mo

2% Teme "BinsHue pa3nuaHbIX 06.11
(aKTOpOB Ha CKOPOCTH
XUMHUUYECKOH peakuuu"

27 OO6paruMbie 1 HEOOpPATUMBIE 07.11 https://www.yaklass.ru/p/himija/9-




peakunu. XUMHUECKOe
paBHOBeECHE

45

klass/khimiia-metallov-
163805/shchelochnozemelnye-metally-i-ikh-
soedineniia-186776/re-4a2317a7-c3d4-40f7-
965f-abe92d401db9

[paktraeckas padora Ne 2 mo
Teme "BinsgHne pa3umaHbIX

28 12.11
(hakTOPOB Ha MOJIOKEHHE
XMUMHYECKOT0o paBHOBecHs"

DHEKTPOIUTHHCCKaA https://www.yaklass.ru/p/himija/9-
29 Aucconpanysl. CHILHBIC H 13.11 klass/khimiia-nemetallov-157456/nemetally-
crabple aneKkTpoauThl. CTeneHb
13681
JIMCCOLUALIIH
HonHoe mpou3BeICHUE BOIBI. https://www.yaklass.ru/p/himija/9-

30 Cpena BOJAHBIX pacTBOPOB. 1411 klass/khimiia-nemetallov-157456/nemetally-
Bopmoponnsrit nokasarens (pH) 13681/re-47e¢76bb5-0491-4¢9e-9089-
pactBopa 7b288e4dba80

https://www.yaklass.ru/p/himija/11-
I'maponus coneit. Peakunmy, klass/kharakteristika-nemetallov-

31 MPOTEKAIOI1e B pacCTBOPax 19.11 7269055/vodorod-i-vodorodnye-soedineniia-

AJIEKTPOJIUTOB nemetallov-7267751/re-4b5ed5c5-3a52-4060-
b9c0-b1405deOb61c
IIpaxTrdeckas padora Ne 3 mo

32 TeMe "XUMHUYeCKHe Peakluu B 20.11
pacTBopax dJIEKTPOIUTOB"

OKUCHHTENEHO- https://V\{WW.yzllklass.ru/p/himija/ 8-klass/klassy-
neorganicheskikh-veshchestv-

33 BB(:;;ZI;I‘EZGT?;;T;; Tp;al;il/lﬂ- 21.11 14371/vzaimosviaz-mezhdu-klassami-
BOCCTAHOBHTEM neorganicheskikh-veshchestv-195050/re-

d872a67a-1888-46ac-b92e-05018349cc45
https://www.yaklass.ru/p/himija/11-

34 MeTon 371eKTpOHHOT O 26.11 klass/khimiia-i-zhizn-7285128/printcipy-
(9J1€eKTOHHO-MOHHOT0) OanaHca khimicheskogo-proizvodstva-7279412/re-

c43147d9-62d5-4191-a6e3-56858a4{366a

35 DIIEeKTPOJIU3 PACTBOPOB U 27.11 https://www.yaklass.ru/p/himija/9-




paciraBoOB BEUIECTB

46

klass/khimiia-metallov-163805/metally-
15154/re-ee67def0-8c3{-4b47-9bda-
594ba8a66ba9

Pemenne 3anay pa3nuuHbIX

https://www.yaklass.ru/p/himija/9-
klass/khimiia-metallov-163805/metally-

36 THTIOB 28.11 15154/re-3801¢991-317b-4cc9-a916-
0Obb75ff5906a
https://www.yaklass.ru/p/himija/8-
klass/pervonachalnye-khimicheskie-poniatiia-i-

37 Perrenue 3amaq pa3muaHBIX 03.12 teoreticheskie-predstavleniia-15840/zakon-

TUTIOB sokhraneniia-massy-veshchestv-v-
khimicheskikh-reaktciiakh-214747/re-
8c7a90fe-184d-486d-bca9-575¢18d18e83
https://www.yaklass.ru/p/himija/8-

CucrteMaTnsarnus 1 0000IIeHIE klass/periodicheskii-zakon-i-stroenie-atomov-

38 3HaHUi1 10 TeMe "XuMHu4eckue 04.12 163960/stroenie-elektronnoi-obolochki-atoma-

peaxmm” 174041/re-75487703-69d8-41cd-a3f1-
d866fb2a94f2

KonTponbsHas pabora 3a 1

39 noJjyrogue "Xumuyeckue 05.12

peakuuu"

Honosetiite Heli/[eTaHHOB 8 https://www.yaklass.ru/p/himija/11-

Ilepuoguueckoii cucreme - . S .

xuirseckux snemerrros J1. 1, klass/khlmlcheskala-sv1az—1-stroe.nle- . .
veshchestva-6927604/elektronnaia-priroda-i-

40 MemeneeBa 1 0COOEHHOCTH 10.12 . .. . .
tipy-khimicheskoi-sviazi-elektrootritcatelnost-

A, 6926170/re-bed405a3-aa95-42a2-8f48-
8225f682e6cd

HEMETAaJIOB

ASIOTpOIHS HeMeTaIOB (Ha https://www.yaklass.ru/p/himija/10- '

41 HpHMEpE KHCTOPOJA, CepE, 1L12 klass/uglevodprody-6579439/a1kany-metan-1-

(ocdopa 1 yrieposa) ego-gomologi-6579437/re-t3f2f7a6-08cd-
40ab-9108-a8a249bdSeff

4 Bonopona: momydenue, 12.12 https://www.yaklass.ru/p/himija/9-

q)I/IBI/IquKI/Ie U XUMHUYCCKHUC

klass/khimiia-nemetallov-157456/nemetally-




cBoucTBa. ['uapuast

47

13681/re-f0fffbd9-b05f-4dfe-941b-
6911df30ffea

I'anoreHsl: HaXOXJIEHHUE B
MIPUPOJIE, CIIOCOOBI TOTyUYeHNS,

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-

43 (USHHECKHE W XUMHHECKHE 17.12 6995740/klassifikatciia-khimicheskikh-
BoHCTR reaktcii-po-raznym-priznakam-6964758/re-
cporeTsa d1b7193b-0608-4de5-8ef2-e 1782630300
https://www.yaklass.ru/p/himija/9-
lanoreHoBOOOPOIEI. klass/klassifikatciia-khimicheskikh-reaktcii-i-
44 Baxwneiimme 18.12 zakonomernosti-ikh-protekaniia-
KHCJIOPOACOAEpIKaIIUe ’ 212242/skorost-protekaniia-khimicheskoi-
COEQUHEHNS TaJOrEHOB reaktcii-katalizatory-287186/re-16beae9e-
3d00-4£27-9837-82b30dedc5eb
JIab ..
AbOpaTOpHELe B https://www.yaklass.ru/p/himija/11-
MPOMBIIIICHHBIE CIIOCOOBI o L
45 19.12 klass/khimicheskaia-kinetika-
[IOJIyYEHHUS FaJIOre€HOB. . . .
. I/I}IIVIGHGHI/IG ATOrCHOB 11X 6995740/katalizatory-i-kataliz-6964760/re-
P . c12b4366-31af-4128-827f-73f004017aa9
COEqUHEHUIN
[IpaxTrueckas pabora Ne 4.
46 Pewenue skciepuMeHTaIbHBIX 24.12
3aga4 no teme "["amoreHsr"
K : 1a0 .
HCIIOPOJI: JIa opaTopHgIe u https://www.yaklass.ru/p/himija/11-
HEOMB:HRH;H: cr;(c)io :I klass/khimicheskaia-kinetika-
IT YCHUA N3N4 1571
47 w B ’ . 0 25.12 6995740/khimicheskoe-ravnovesie-printcip-le-
XH“M““ e CBOHCTBA. LI30H. shatele-6984763/re-735¢149b-72aa-4072-
MMEHEHHUE KUCI0pOaa U
P POz 993b-321cbce20532
030Ha
https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-
48 26.12
ORCHEL ¥ HEPOKCHIEL sistemy-smesi-6980590/re-3c62fad2-94a7-
4ed9-ad44e-358ed4fddad22
PelIeHHe 38184 pasTHHbX https://www.yaklass.ru/p/himija/8-
49 AP 14.01 klass/rastvory-58606/rastvorenie-rastvorimost-

THUIIOB

88647/re-66432ed8-7b7d-4823-a865-




48

abb2807188ab

Cepa: HaXOXKJCHHE B IPUPOJIE,
CHOCOOBI MOTyYeHHS,

https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-

50 15.01 7109506/elektroliticheskaia-dissotciatciia-
(bu3MYeCKre U XUMUIECKHE .
cBOMCTEA vodorodnyi-pokazatel-ph-rastvora-
7048767/ TeacherInfo
https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606/-reaktcii-ionnogo-
31 Ceposoaopox, ey puas 16.01 obmena-reaktciia-neitralizatcii-141555/re-
29828f40-a61d-412¢-9045-b54294313289
Kucnopoaconepxkarrue https://www.yaklass.ru/p/himija/11-
5 COCMHEHUS CEPBI. 2101 klass/khimiia-rastvorov-7109506/gidroliz-
OcoOCHHOCTH CBOUCTB CEPHOI s0lei-7126690/re-49d68e11-03fc-4b03-81ec-
KHUCJIOTBI 9bfbde211ffc
[MpakTuyeckas padbora Ne 5.
53 Pemenue :‘)KCHCpI/IMeHTaI’I.I)HI)IX 2201
3anad o Teme "Cepa u e€
coenuHeHus"
A30T: HAXOIKIGHHE B TIPHPOJE https://www.yaklass.ru/p/himija/11-
’ klass/kharakteristika-metallov-
54 criocobet moxtyserns, 23.01 7200709/0obshchaia-kharakteristika-metallov-
?}:‘;;‘:::;‘T;‘M’:x“;?;iem iv-viiib-grupp-7236722/re-9d50a1 6a-8953-
’ 4336-8863-1f9ac7ab8d82
Kucnopoaconepxarrie https://www.yaklass.ru/p/himija/9-
55 COEQUHEHHNS a30Ta. 2801 klass/khimiia-metallov-163805/metally-
OCcOOCHHOCTH CBOMCTB a30THOM 15154/re-687935b4-cd8a-4f4a-9816-
KHUCJIOTBI f5b2d95c1bld
https://www.yaklass.ru/p/fizika/8-
[Ipumenenue azora u ero klass/elektricheskie-iavleniia-
56 COEUHEHNH. A30THBIE 29.01 12351/elektricheskii-tok-elektricheskaia-tcep-
ynoOpeHus galvanicheskie-elementy-12359/re-74a97d55-
2db7-45a6-947f-a227ea083058
57 dochop: HAXOXKIEHHE B 30.01 https://www.yaklass.ru/p/himija/11-

NIPUPOJIE, CIIOCOOBI Oy YeHN S,

klass/okislitelno-vosstanovitelnye-protcessy-




bu3nIecKre U XUMHYECKHUE
cBoiicta. ®ochuas! u pochun

49

7170109/elektroliz-rasplavov-i-rastvorov-
7161829/re-0c979256-5084-431a-ac45-
c4099bde643a

Oxcuasl pocdopa,

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-

58 ¢dochopconepxkarie KUCIOTHI. 04.02 7200709/metally-obshchie-svoistva-metallov-
Comu pochopHOit KUCTOTHI 7183914/re-c2726043-15a6-41a9-b5b3-
7caff358199f
https://www.yaklass.ru/p/himija/9-
IT
59 CopeHMe:eHIie g;(())((::((li))(())p 2 H:m 05.02 klass/khimiia-metallov-163805/metally-
HHCHUH. HBI! .
0'2 . P 15154/re-687935b4-cd8a-4f4a-9816-
HUA
yAORP £5b2d95c1b1d
[paktuyeckas pabora Ne 6.
60 Pemenue OKCIICPUMECHTAJIbHBIX 06.02
3amad o TeMe "A3oT u gocdop
U UX coenuHeHus"
https://www.yaklass.ru/p/himija/11-
VYriiepoa: HaXoXKICHUE B - .
klass/okislitelno-vosstanovitelnye-protcessy-
o Hpnp‘&f‘e’ ””OTE)OHHHG Lo 7170109/khimicheskaia-i-
MoAU(HKALNY; HU3HIECKHE U .
A eck He c ’ovc . elektrokhimicheskaia-korroziia-sposoby-
XUMHUY 351 BOUCTB
’ zashchity-metall -7161830/re-298a6a26-2b64-
HIPHMEHEHIE 482£-2902-36d532986008
https://www.yaklass.ru/p/himija/11-
Oxcun yriaepoaa(ll), okcun klass/kharakteristika-metallov-
62 yrnepona(1V), yronbhas 12.02 7200709/0obshchaia-kharakteristika-metallov-
KHCJIOTa U €€ COII iv-viiib-grupp-7236722/re-9d50al 6a-8953-
4336-8863-1f9ac7ab8d82
https://www.yaklass.ru/p/himija/9-
P klass/khimiia-metallov-
ICHUE 33/1a4 Pa3IMIHBIX
63 T;H eB © sanaf pas 13.02 163805/shchelochnozemelnye-metally-i-ikh-
© soedineniia-186776/re-4a2317a7-c3d4-40f7-
965f-abe92d401db9
64 Kpemuuii: HaxoxieHue B 18.02 https://www.yaklass.ru/p/himija/11-

MIPUPOJIE, CIIOCOOBI TTOTYUYEHHUS,

klass/kharakteristika-metallov-




¢u3ndeckre 1 XUMUIECKHe
CBOICTBa

50

7200709/obshchaia-kharakteristika-metallov-
iv-viiib-grupp-7236722/re-9d50al 6a-8953-
4336-8863-119ac7ab8d82

Oxcup kpemamsa(IV),

https://www.yaklass.ru/p/himija/9-

65 KpeMHHEeBas KUCIIOTa, 19.02 klass/khimiia-nemetallov-157456/nemetally-
CHITAKATHI 13681
brMEHeHIE KDEMHHS i 610 https://www.yaklass.ru/p/himija/9-

66 P . Cp 20.02 klass/khimiia-nemetallov-157456/nemetally-
o e ' 1368 1/re-47¢76bb5-049f-4c9e-9089-
TMOJIYUCHHUEC, BUJIbI CTCKIIA 7b288€4dba80

https://www.yaklass.ru/p/himija/11-
S klass/kharakteristika-nemetallov-

67 THIIOB Aap 25.02 7269055/vodorod-i-vodorodnye-soedineniia-
nemetallov-7267751/re-4b5ed5c5-3a52-4060-
b9c0-b1405de0b61c
https://www.yaklass.ru/p/himija/8-klass/klassy-

CHeTeMATHAALA 1 06oBIeHIe neorganicheskikh-veshchestv-

68 B Tefw "HeMeTaHJ:IIJ'ILI" 26.02 14371/vzaimosviaz-mezhdu-klassami-
neorganicheskikh-veshchestv-195050/re-
d872a67a-1888-46ac-b92e-05018349cc45

69 KOHTpOJ’Ib'Haﬂ padora 3a 3 27.02
yeTBepTh "Hemerasipl"

AHATHS Pe3vIETATOR https://www.yaklass.ru/p/himija/11-

70 ‘o 5 o P Oyvﬂ 6o 04.03 klass/khimiia-i-zhizn-7285128/printcipy-

H’ bHOH ThI .

‘o TI;KH o P ok ’ khimicheskogo-proizvodstva-7279412/re-

Wi OlIH

Ppeit 043147d9-62d5-4191-a6e3-56858a4f366a

ITonoxenue MeTaioB B

Ilepuoauueckoit cucreme https://www.yaklass.ru/p/himija/9-

71 XUMHUYECKHX JIEMEHTOB. 05.03 klass/khimiia-metallov-163805/metally-
OCcoOCHHOCTH CTPOCHUS ' 15154/re-ee67def0-8c3f-4b47-9bda-
AIEKTPOHHBIX 000JI0YCK aTOMOB 594ba8a66ba9
METAaIIOB

7 O6mme puznyeckre CBOMCTBA 06.03 https://www.yaklass.ru/p/himija/9-

METAJLIIOB. HpI/IMCHCHI/IC

klass/khimiia-metallov-163805/metally-




MCTAJULIOB B 6BITy 1 TCXHHKE

51

15154/re-3801c991-317b-4cc9-a916-
Obb75ff5906a

CrutaBel MetaiuioB. Kopposus

https://www.yaklass.ru/p/himija/8-
klass/pervonachalnye-khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-15840/zakon-

73 METaJUIOB ! 11.03 sokhraneniia-massy-veshchestv-v-
khimicheskikh-reaktciiakh-214747/re-
8c7a90fe-184d-486d-bca9-575¢18d18e83
https://www.yaklass.ru/p/himija/8-

Pemmerie 3a1a4 pasTHAHbIX klass/periodicheskii—zakon-i.—stroenie—a.tomov—

74 OB 1 12.03 163960/stroenie-elektronnoi-obolochki-atoma-
174041/re-75487703-69d8-41cd-a3f1-
d866fb2a942
https://www.yaklass.ru/p/himija/11-

DIEKTPOXUMHICCKAN P klass/osnovnye-poniatiia-i-zakony-khimii-
75 HanpsDKeHUH MetainioB. O0mue 1 13.03 6931691/valentnye-vozmozhnosti-atomov-
crocoOBI OTYYCHUS METAIIOB 6939437/re-38cb494e-6cda-43be-aldf-
6d61147219f1
OO0u1as xapaKTepucTHKa
EZ;?;;;{Z:;%Y:;;;MH https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
XHMHI{?CKHX Snf MEHTOB. veshchestva-6927604/elektronnaia-priroda-i-
76 Harpuii u xanuii: nonyuenue, 1 18.03 . .. C .
(HSHHECKIE H XHMIECKHE tipy-khimicheskoi-sviazi-elektrootritcatelnost-
. 6926170/re-bcd405a3-aa95-42a2-8148-
CBOWCTBA, IPUMEHEHHE 8275§682c6ed
MPOCTBIX BEILECTB U UX
COEIMHEHU N
OO0mas xapakTepucTHKa
MeTa/uioB [IA-rpynmner
Iepronuueckoil cucTeMsl https://www.yaklass.ru/p/himija/10-
77 XUMHUYECKHX DJIEMEHTOB. 1 19.03 klass/uglevodorody-6579439/alkany-metan-i-

Marunwnii 1 KaJbIHi:
MoJTy4eHne, PU3MIecKue u
XHMHUYECKUE CBOMCTBA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB

ego-gomologi-6579437/re-t312f7a6-08cd-
40ab-9108-a8a249bdSeff




M UX COETUHEHUN
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JKécTKOCTh BOABI M CIIOCOOBI €6

https://www.yaklass.ru/p/himija/9-
klass/khimiia-nemetallov-157456/nemetally-

8 YCTpaHEHHUSA 20.03 13681/re-f0fffbd9-b05f-4dfe-941b-
6911df30ffea
https://www.yaklass.ru/p/himija/11-

ATNIOMHUHHUI: TIOJTy4eHHe, klass/khimicheskaia-kinetika-
79 ¢usnvecKkue U XUMUICCKHE 01.04 6995740/klassifikatciia-khimicheskikh-
CBOMCTBA, IPAIMEHEHHE reaktcii-po-raznym-priznakam-6964758/re-
d1b7f93b-0608-4de5-8ef2-e1£782b30300
https://www.yaklass.ru/p/himija/9-
AmdoTepHbie cBOiicTBa OKCHAA klass/klassifikatciia-khimicheskikh-reaktcii-i-
20 Y TUJIPOKCHJIA ATFOMUHHUSA, 02.04 zakonomernosti-ikh-protekaniia-
THIPOKCOKOMIUIEKCHI 212242/skorost-protekaniia-khimicheskoi-
QTIOMUHIS, UX IPUMCHECHUE reaktcii-katalizatory-287186/re-16beae9e-
3d00-4£27-9837-82b30dedcSeb
https://www.yaklass.ru/p/himija/11-
21 Permenue 3amau pa3muuHbIX 03.04 klass/khimicheskaia-kinetika-
TUIIOB 6995740/katalizatory-i-kataliz-6964760/re-
c12b4366-31af-4128-827f-73f004017aa9
[IpaxTrueckas pabora Ne 7.
0 Pelenne skcriepuMeHTaNbHBIX 08.04
3a1a4 1o TeMe "MeTasl
[JIaBHBIX oArpymm"”
OO01mas xapaKkTepUCTHKA https://www.yaklass.ru/p/himija/11-
METAJUIOB TIOOOYHBIX ITOATPYIIIT klass/khimicheskaia-kinetika-
83 (B-rpynmn) ITepuoauueckoit 09.04 6995740/khimicheskoe-ravnovesie-printcip-le-
CHCTEMBI XUMHUYECKUX shatele-6984763/re-735¢149b-72aa-4072-
JJIEMEHTOB 993b-321cbcc20532
https://www.yaklass.ru/p/himija/11-
duznuecKre U XUMUYECKHEe o .
%4 cBOTICTBA XpOMa 1 €r0 10.04 kllass/kh1m11ajrastvorov—7109506/d1spersnye-
N sistemy-smesi-6980590/re-3c62fad2-94a7-
COCAMHCHHH, HX HPUMEHEHHE 4ed9-adde-358e4fddad22
85 I'opoackast KoHTpoOIBLHASA 15.04




padora (I'KP)
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Baxknueiimiue COCIUHCHUA

https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606/rastvorenie-rastvorimost-

T 16.04

86 Mrapri‘;“im eﬁia;‘m;a;":zm’ 60 88647/re-66432ed8-7b7d-4823-a865-

C1O OKHCIHTEILHAIE CEOHETRA abb2807188ab
https://www.yaklass.ru/p/himija/11-

dusnvecKue U XUMUYECKHEe -

CBOCTRA JKeTe3a 1 6o klass/khimiia-rastvorov-

BOWCTBA JKeJie3a U er - L C

87 . 17.04 7109506/elektroliticheskaia-dissotciatciia-
coenuHeHuil. [lonyyenue u .

x vodorodnyi-pokazatel-ph-rastvora-
MPUMEHEHUE CIUIABOB JKeNe3a 7048767/ Teacherlnfo
https://www.yaklass.ru/p/himija/8-
DdusnvecKue U XUMUYECKHIE e

28 CBOCTEA MO H 65 .04 klass/rastvory-58606/-reaktcii-ionnogo-

coe HHeHHﬁﬂHXH IMCHEHIC ' obmena-reaktciia-neitralizatcii-141555/re-
A ’ p 29828140-a61d-412¢-9045-b54294313289
duznueckre ¥ XUMUYECKHE https://www.yaklass.ru/p/himija/11-

29 CBOMCTBA IIMHKA U €T0 23.04 klass/khimiia-rastvorov-7109506/gidroliz-
COCTUHEHUH, X MPUMCHEHUE. ' s0lei-7126690/re-49d68e11-03fc-4b03-81ec-
I'mApOKCOKOMITIEKCHI IIMHKA 9btbde211ffc
[paktraeckas padora Ne 8.

90 Pemenne 3Kcne"pI/IMeHTanLHLIx 24.04
3aa4 1o Teme "MeTtabl
oOOYHBIX HOATpyM"

https://www.yaklass.ru/p/himija/11-
PelmeHie 3a1a4 pas klass/kharakteristika-metallov-
ICHU q HNYHBIX
91 o A& pasit 29.04 7200709/0obshchaia-kharakteristika-metallov-
THUIIOB
iv-viiib-grupp-7236722/re-9d50al 6a-8953-
4336-8863-1f9ac7ab8d82
https: .yaklass. himija/9-
O06o01IeHNe U CUCTEMATH3AIIHS ps //W,W\,Y yaklass.ru/p/himija/9

9 SVHEHHONO MATEDHANA [0 TeMe 30.04 klass/khimiia-metallov-163805/metally-

HN3YUYCHHOI'O MaTepu I10 TCM .
I\Z o Matepral 15154/re-687935b4-cd8a-4f4a-9816-
CTaLH £5b2d95c1b1d
AHanmm3 pe3ynbTaToB https://www.yaklass.ru/p/himija/11-
93 KOHTPOJBHON pabOTHI, 06.05 klass/okislitelno-vosstanovitelnye-protcessy-

KOPPEKLHsI OIIHOO0K

7170109/elektroliz-rasplavov-i-rastvorov-
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7161829/re-0c¢979256-5084-431a-ac45-
c4099bde643a

Ponp xumun B obecniedeHUH
YCTOMYUBOTO pa3BUTHSA

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-

94 yenmoBedecTa. [loHsTHE O 07.05 7200709/metally-obshchie-svoistva-metallov-
HAYYHBIX METOHAX 7183914/re-c2726043-15a6-41a9-b5b3-
HCCIIEIOBAHMS BEIIECTB Tcaff358199f
HayuHnble mpuHINTIBI
OpTraHU3aINHA XAMUIECKOTO https://www.yaklass.ru/p/himija/9-

95 TIPOU3BOJICTBA. 08.05 klass/khimiia-metallov-163805/metally-
[IpomBIIeHHBIE CIOCOOBI 15154/re-687935b4-cd8a-4f4a-9816-
MTOJTYYCHHS BaYKHEHIIINX f5b2d95¢c1bld
BEILECTB

https://www.yaklass.ru/p/himija/11-

Xumudeckoe 3arps3HeHue klass/kharakteristika-metallov-

96 OKpY>KaloIIeH Cpeabl U ero 13.05 7200709/0obshchaia-kharakteristika-metallov-
TTOCTICICTBHS iv-viiib-grupp-7236722/re-9d50al 6a-8953-

4336-8863-1f9ac7ab8d82
https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-

97 XuMus 1 30pOBbE YEIOBEKA. 14.05 7170109/khimicheskaia-i-

JlexapcTBeHHEIE CpeCcTBa elektrokhimicheskaia-korroziia-sposoby-
zashchity-metall -7161830/re-298a6a26-2b64-
4821-a902-36d532986008
https://www.yaklass.ru/p/fizika/8-

Xumus muaniy. Poibs xumun B klass/elektricheskie-iavleniia-

98 00eCIIeYeHUH MUTICBOM 15.05 12351/elektricheskii-tok-elektricheskaia-tcep-
6e30macHOCTH galvanicheskie-elementy-12359/re-74a97d55-

2db7-45a6-947f-a227ea083058
https://www.yaklass.ru/p/himija/9-

Kocmernueckue u klass/khimiia-metallov-

99 napQroMepHbIe CpeaCTBa. 18.05 163805/shchelochnozemelnye-metally-i-ikh-

BriToBasg xumus

soedineniia-186776/re-4a2317a7-c3d4-4017-
965f-abe92d401db9




XuUMus B CTPOUTCIILCTBE.

55

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-

100 BaxcHelime CTpouTeNbHbIE U 1 20.05 12351/elektricheskii-tok-elektricheskaia-tcep-
KOHCTPYKIIMOHHBIE MaTepuabl galvanicheskie-elementy-12359/re-74a97d55-
2db7-45a6-947f-a227ea083058
XUMHUS B CEIIECKOM XO3SHCTBE. https://www.yaklass.ru/p/himija/9-
101 Oprannyeckre 1 MUHEPaJIbHEIC | 21.05 klass/khimiia-nemetallov-157456/nemetally-
ynoOpeHus 13681
https://www.yaklass.ru/p/himija/9-
102 CucrteMaTnsarnus 1 0000IIeHIE 1 2205 klass/khimiia-nemetallov-157456/nemetally-
3HaHUI [0 TEME 13681/re-47e76bb5-049f-4c9e-9089-
7b288e4dba80
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME
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ITPOBEPAEMBIE HA EI'D IIO XUMUWHU TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoro
TpeOOBaHUsA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
0o0pa3oBaTe/ibHOM MPOrpaMMbI cpeiHero 001ero 00pa3oBanus

1

1.1

1.2

1.3

Bnagenue cucteMoil XUMUUECKUX 3HAHUM, KOTOpasl BKJIIOYAET:

OCHOBOIIOJIATAIOIINE TIOHATHSA (XUMHYECKHHA BIIEMEHT, aTOM, HW30TOIIBI, AJIEKTPOHHAS
o0oJI0uKa aroma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM aTOMOB, OCHOBHOE U BO30YXIEHHOE
COCTOSHHE aTOMa, HOH, MOJEKyJa, BaJICHTHOCTh, 3JIEKTPOOTPUIATEIFHOCTh, CTEHECHb
OKWCJICHHS, XUMHYECKast CBA3b (G- M M-CBS3b, KPaTHBIC CBS3M), THOPHIM3AIMS aTOMHBIX
opbOuTasiei, KpHCTaUTMYeCKasi peuiérka, MOJib, MOJISIPHAs Macca, MOJISIPHBIA 00BEM,
MOJIIpHAsi ~ KOHLIEHTpAIMs,  pacTBOpbl  (MCTHHHBIE,  JTUCIEPCHBIE  CHUCTEMBI),
KPHUCTaJUIOTHUIPATHI, YIIEPOIHBIN CKeleT, ((yHKIHMOHAIBHAS TPYIIa, paarKall, H30MEpHI,
CTpyKTypHast  ¢opmyrna, u3oMmepus  (CTpYKTypHas, TeoMeTpudeckas  (muc-,
TPaHCU30MEPHSI), TOMOJIOTHYECKHIA psll, TOMOJIOTH, YIJEBOAOPOABI, KHCIOPOI- H
A30TCOJICPIKAIIUEC COCTUHCHHUS, OMOJOTMYCCKH AKTUBHBIC BEIIECTBA (YIJICBOIBI, JKUPHI,
OenK1), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOIEKYJISIPHBIC COCHMHEHUS,
KPEKHHT, pU(GOPMUHT, TUIIBI XUMHYECKUX PEaKIHid (OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE,
9K30- W DHJIOTCPMHUYCCKHE, PEAKIIMd HOHHOIO OOMEHa, TOMO- U TIeTepPOrCHHBIC,
oOpatumple W  HEOOpaTHMBIC),  PAacTBOpP,  IJIEKTPOJIHTHL, HEDJICKTPOITUTEI,
AIEKTPOTUTHICCKAS JIICCOIIHAITHS, CTETICHb JIICCOITHAITUH, OKHUCITUTEIIb,
BOCCTaHOBUTENb, DJEKTPOJN3, CKOPOCTh XUMHUYECKOW  pEaKlud, XUMHUECKOoe

paBHOBeECHE)

TEOPHH M 3aKOHBI (TEOpHS XHUMHYECKOTO CTPOCHMS OpraHM4YecKHx BemecTB A.M.
BytnepoBa, Teopus snekTponuTHdeckodl auccouuauuu, llepuomuueckuii 3axkon .M.
MeHzeneeBa, 3aKOH COXPAaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH S3BIK
XUMHUM, MUPOBO33PDEHUECKUE 3HAHUS, JIEXKAIIME B OCHOBE IIOHMMAaHMS NPUYMHHOCTH U
CUCTEMHOCTH XHMMYECKUX SIBJICHUN, COBPEMEHHBIC IPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

NpeACTaBJICHUA O MEXaHU3Max XUMHUYCCKUX peaKHHﬁ, TCPMOJNHAMHUYCCKUX U
KHHETHYCCKUX 3aKOHOMEPHOCTAX HUX HNPOTCKAHUA, O XHUMHWYCCKOM pPABHOBCECHUHU,

JAUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOI‘I/ILICCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IOJIYUYCHUHU U 0e30IMacHOM
HCIOJIb30BAaHUN BaXKHEHIIIMX HCOPraHMYCCKUX M OPraHNYCCKHUX BCLICCTB B 6I)ITy n

HpaKTH‘IeCKOﬁ JACATCIBHOCTH YCJIIOBECKA

1.5

O6HII/IG HAy4YHBIC MPUHLUIIBI XUMHUYECKOI'0 IMPOMU3BOJACTBA (Ha npumMepe Npou3BOACTBA

CepHOU KUCIIOTBI, aMMHaKa, METaHOJa, IepepabOTKH He(HTH)

2.1

ChopMupoBaHHOCTH YMEHHIA BBISBIIATH:

XapaKTCpHbIC IIPpU3HAKU u B3aNUMOCBA3b N3YyYCHHBIX HOHHTI/Iﬁ, IIPUMEHATH
COOTBETCTBYIOLIUEC TOHATHUA MPHU ONHUCAHUU CTPOCHHUA U CBOICTB HEOPraHnv4CCKux "

OPraHMYCCKUX BCUICCTB U UX HpeBpaIlICHI/Iﬁ
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2.2

B3aMMOCBS3b XMMHYECKHX 3HAHUI C MOHATUSAMU M NPEICTaBICHUAMH IPYTUX IPEIMETOB
11t G0JIee OCO3HAHHOTO MOHMMAHUSI U OOBSICHEHHSI CYIIIHOCTH MaTEPHaIbHOTO SAWHCTBA
MHpa

ChopMupoBaHHOCTH YMEHUS HCIIOIH30BATH!

3.1

3.2

HAMMCHOBAHMS XHMHYCCKUX COCTUHCHHUI MEXAYHAPOAHOTO COHO3a TeOpCTH‘IeCKOﬁ n
HpHKHaZ[HOﬁ XAMHUU U TPUBUAJIBHBIC Ha3BaHUA BCLICCTB, OTHOCAIIUXCA K HU3YUYCHHBIM

Kj1accaM OpraHM4CCKrUX U HCOPraHNn4ICeCKux COC)II/IHCHI/II\/II

XMMHUYECKYI0 CHMBOJIMKY IUII COCTaBJICHHS (OPMYyJT HEOPraHMYECKHX BEIIECTB,
MOJICKYJISIDHBIX U CTPYKTYPHBIX (Pa3BEPHYTBIX, COKPALIEHHBIX M CKEJIETHHIX) (opmyin

OPTraHNYCCKUX BEIIECTB

CdhopMupoBaHHOCTH YMEHHS KIIaCCH(DUITIPOBATD:

4.1

HCOPraHMYCCKHUC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTL OCHOBAHMUSI W KpUTCpUU A

KJIaCCU(HKAITIN H3yIaeMbIX XMMHYECKUX 00BECKTOB

4.2

OpPraHnM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBAaHMSI W KPUTCPpUU JIA

KITaCCU(UKAITN H3yIaeMbIX XHMHYECKUX 00BEKTOB

43

TI0 PA3JIMIHBIM TIPU3HAKAM (IHCITy M COCTaBy PEardMpyroNINX BEIIECTB, TEINIOBOMY 3(eKTy
PEaKLUK, U3MEHEHUIO CTENeHEeW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH PEaKLHH, YYacTHIO

KaTanu3aropa)

ChopMUPOBAaHHOCTE YMCHHS XapaKTCPHU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB (B
OCHOBHOM U BO30YXJEHHOM COCTOSHMM) W HOHOB XHMHYECKHX 3JeMeHToB 1 — 4
nepuonos [lepuonuueckoit cucremsl .. MenneneeBa 1 ux BaJ€HTHbIE BO3MOXKHOCTH,

UCTIONB3YS TIOHATHS §-, p-, d-3IEKTPOHHBIE OPOUTAIIH, SJHEPT€THUECKHE YPOBHU

C(i)OpMI/IpOBaHHOCTL YMCHUA OOBSIICHATH 3dKOHOMEPHOCTH  U3MCHCHUA CBOICTB

XUMHYCCKUX 3JICMCHTOB 1 06p33yeMLIX MU CO€,I[I/IH€HPII>1 [0 nepuogam 1 rpynram

ChopMHPOBaHHOCTh YMEHHUSI COCTaBIATh YPaBHEHMs XHMHYECKMX pPEaKIuid ¢

PACKPBIBATH UX CYIIHOCTb!:

7.1

OKHUCJINTCIIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ MOCPEACTBOM COCTaABJICHHSA 3JICKTPOHHOI'O

OanaHca 3THX peakuui

7.2

YPaBHEHHS peakuuii pasiIMYHBIX THIIOB; IOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEaKIMH

HOHHOI'O 06M€Ha, YUUTBIBAs YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIHUU UAYT 10 KOHIIA

7.3

peakui THIPOIIN3a, peaknuii KOMIUIEKCO0Opa30BaHUs (Ha npuMepe

TUAPOKCOKOMIIJIICKCOB IIMHKA U aJ'IIOMI/IHI/Iﬂ)

8.1

ChopMupOBaHHOCTH YMEHHUS ITOITBEPKIATH:

HAa KOHKPETHBIX NpUMepax XapakTep 3aBUCHMOCTH PpEAKIMOHHON CIOCOOHOCTH
OpPraHMYECKUX COSAMHEHHH OT KPAaTHOCTH M THIA KOBAJICHTHOH CBS3M (O- M T-CBS3H),
B3aMMHOTO BJIMSHHS aTOMOB M I'PYII aTOMOB B MOJIEKYJaX, a TakXkKe OT 0COOCHHOCTEH

peajin3alu pa3JINIHbIX MEXaHU3MOB IPOTCKAHU peaxunﬁ

8.2

XapaKTCpHbIC XUMUYCCKHUE CBOIiCcTBa BCHICCTB COOTBETCTBYIOLIIMMHU SKCHECPHUMCHTAMU U

3aIlluCiAMHA ypaBHCHI/Iﬁ XUMHYCCKUX peaKuMﬁ

ChopMHUpOBaHHOCTb YMEHHS XapaKTEepU30BaTh COCTaB M Ba)KHEHIINE CBOICTBA BEIIECTB,
MIPUHAUISKAIUX K ONpeAedéHHBIM KjlaccaM M TPyNIIaM COeIUHEHHWH (TIpoCThle
BEIIECTBA, OKCHIBI, THAPOKCHIBI, COJH; YTIEBOIAOPOIBI, MPOCTHIE A(PHUPHI, CHHPTEHI,

(heHoNblI, aNbIeTHIIbl, KETOHBI, KApOOHOBBIE KHCIOTHI, CIOXHBIE JS(UPBI, KUAPHI,
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YTJIEBOIBI, AMUHBI, aMUHOKHUCIIOTBI, OCITKH)

10

CchopMupoBaHHOCTE yYMEHHS NPOBOIAWTH PACUETHl IO XUMHYCCKHM (GOPMyIaM H

YpaBHEHUAM XUMHUYECKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM (I)I/ISI/I‘-IGCKI/IX BCIINYHWH:

10.1

Macchl (00BEMa, KOMMYECTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CIH OJHO M3 MCXOTHBIX
BELLECTB JAHO B BHUJE pPAcTBOpa C ONPEACIEHHOW MaccOBOM [JOJEH pPacTBOPEHHOIO

BEIIIECTBA WJIH JaHO B U30BITKE (MMEET PHUMECH)

10.2
10.3

MaccoBOil WM 00BEMHOM OJIH, BEIX01a MPOIYKTa PEaKLIUH

TEIUIOBOTO P PeKTa peaKkunit

10.4
10.5

00BEMHBIX OTHOIIIEHUN ra30B

10 HAX0XKJCHUIO XMMHUYECKOH (popMyIIbl BemmecTna

11

Brnanenne cucteMoil 3HaHMM O METOJAaX HAYYHOIO IIO3HAHUS SIBICHUH IPUPOJBI,
HCIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX W YMCHHC IPUMCHATH O3THU 3HAHUA TIPpU
OKCIICPUMECHTAJIbHOM HUCCJICAOBAHUUN BCUICCTB U JJIA 061))ICHCHI/ISI XUMHYCCKUX HBH@HI/IFI,
HMEIOIINX MECTO B NMPHUPOJE, TPAKTUIECKON JEATEIbHOCTH YEJIO0BeKa M B IIOBCETHEBHON

KU3HHU

12

CdopMupoBaHHOCTh YMEHHS IPUMEHATH (MCIIOJIB30BaTh) 3HAHUS O COCTAaBE M CBOMCTBAX
BEIIECTB JUI1 SKCHEPHMEHTAIbHON IMPOBEPKH TUIOTE€3 OTHOCHUTEIHHO 3aKOHOMEpPHOCTEH
NPOTEKAaHUA  XUMMYECKHX PpeakIMid W  TNPOTHO3UPOBAHUS  BO3MOXKHOCTEH — HX
OCYIIIECTBIICHHUS; CHCTEMHBIC XMMHYECKUE 3HAHWS U1 OOBSCHEHHS W NPOTHO3HPOBAHMS
SIBIICHUH, IMEIOIUX €CTECTBEHHOHAYYHYIO IIPUPOY; I MPUHATHSA IPAMOTHBIX PEIICHHH

MpoOJIEM B CUTYAIHSIX, CBA3aHHBIX C XUMHUEH

13

ChopMHUPOBaHHOCTE YMEHUs IUIAaHWPOBATh W IPOBOAWTH XUMHUYECKHH OKCIIEPUMEHT
(monyueHre M U3yYEHHE CBOMCTB HEOPTaHWYECKHX M OpPTraHWYECKHX BEIIECTB,
KaueCTBEHHbIE PEaKIUU YTJIEBOJOPOAOB PA3IMYHBIX KIACCOB M KUCIOPOACOIAECPIKAIIUX
OpPTaHWYeCKUX BELIECTB, pPEIICHHE SKCIEPHUMEHTAIbHBIX 337ad M0 PacIO3HABAHHIO
HEOPraHMYECKUX M OPraHMYEeCKHX BEIIECTB) C COOMIOAEHHEM MpaBHI 0O€30IacHOro
o0pallleHusl ¢ BeLIeCTBAaMU U J1aOOPaTOpHBIM 00OpynOBaHUEM; (OPMYIUPOBATH LETH
WCCIIEIOBAHMS; MPEACTABIATE B Pa3NMYHOM (opme pe3ynapTaTbl SKCIEPUMEHTa,

AHAJIU3UPOBATh U OLICHUBATH UX NOCTOBEPHOCTH

14

CdopMHpOBaHHOCT YMEHMSI OCYLIECTBIATH LEJCHANPABICHHBI MOUCK XWMHUYECKOH
nHpopManMu B pPA3IMYHBIX HCTOYHHMKAX (HaydHas W ydeOHO-Hay4yHas JIUTeparypa,
cpencTBa MaccoBoil nHMopMaluy, cetb MIHTEpHET U Apyrue), KpUTHYECKH aHATM3UPOBATh
XIMHUYECKyI0 HH(pOpManuio, mnepepadaTbiBaTh €€ M HCIIOJIB30BaTh B COOTBETCTBUH C

MTOCTABJICHHOW Y4eOHOM 3a1aueit

15

ChopMHpOBaHHOCTh YMEHUS ITPOTHOZUPOBATH, aHATIM3UPOBATh U OIICHUBATH HH(OPMAIIIIO
C TO3WIMH 3KOJOTHUECKOW 0e30MacHOCTH TOCIIEICTBUI OBITOBOW M IPOM3BOICTBEHHOM
JEeATeIFHOCTH YENIOBEKa, CBSI3aHHOH C IepepaboTKOoM BemiecTB; C(hOpMHPOBAHHOCTH
YMEHHHA OCO3HABaTh OINACHOCTh BO3JEHCTBUS HA JKMUBBIE OPTaHM3MBI ONPEICITEHHBIX
BEIECTB, MOHMMAasl CMBICI IIOKa3aTess MpeNeNbHOM JOMYCTHMON KOHIEHTpaluu, U
MOSICHATE Ha TIpUMeEpax CIOCOObl YMEHBIIEHHWS W NPEJOTBPAIIECHHS HX BPEIHOTO

BOSﬂeﬁCTBHH Ha OpraHn3M 4Y€JIOBEKa
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INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110

XUMHUHN
Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHAS
1 TeopeTnueckre OCHOBBI XUMHU
Crpoenue BemiectBa. CoBpeMEeHHass MOJeNb CTpOeHHs aToma. PacmpeseneHue 37ME€KTPOHOB IO
11 SHEpreTUYecKM ypoBHsAM. Kiaccudukanust Xxumudeckux 3meMeHTOB. OcOOEHHOCTH CTPOECHUS
' SHEPreTUYECKUX yPOBHEH aToMOB (s-, p-, d-3meMeHToB). OCHOBHOE W BO30YKIEHHOE COCTOSIHUS
aTOMOB. DJIEKTPOHHAast KOH(QUTypanus aToMa. BalleHTHBIE JJIEKTPOHBI
Ilepunoguueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. ®PU3NYECKUN CMBICT
12 Ilepnoguueckoro 3akoHa JI.M1. MenneneeBa. IlpuunHbl U 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB
' 3JIEMEHTOB U UX COEAMHEHMH IO MepHoAaM U rpynnaM. 3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB
MIPOCTHIX BEIIECTB, BOJOPOAHBIX COSANHEHUH, BBICIINX OKCHIOB ¥ THAPOKCHIOB
1.3 BanentHocTh. OnekTpooTpunareabHOCTh. CTENEHb OKUCIEHUS
Bunabl xuMudeckoit CBsI3M (KOBaJIEHTHAS, HOHHASI, METAITMYECKas, BOZOPOJHAS) © MEXaHU3MBI €&
14 oOpazoBanust.  MexXMONEKyJsIpHbIE ~ B3aMMOZEWCTBHS.  BemiectBa ~ MOJEKYJISIPHOTO U
' HEMOJIEKYJISIPHOTO CTPOEHUs. THUIIBI KPUCTAJUIMYECKHUX PEIIETOK. 3aBUCHMOCTh CBONCTBA BEIIIECTB
OT THIIA KPUCTAJUTMYECKOH PEHIETKH
15 Xumuueckass peakius. Knaccudukanus XUMHUYECKHMX peakUUMii B  HEOPraHMYECKOH U
' OpraHUYeCKOW XUMHHU. 3aKOH COXPaHEHHS MACCHI BELIECTB
1.6 CkopocCTb peakiuu, e€ 3aBUCHMOCTh OT Pa3INYHBIX (PaKTOPOB
1.7 TemnoBble 3 PeKkThl XUMHUYIECKUX peakinid. TepMOXuMHIECKUE ypaBHEHHS
18 OOpatuMble peakuuu. XUMHYeCKoe paBHOBecwe. @DakTopbl, BIUSIONME HA COCTOSHHE
' xumuueckoro pasHosecus. [Tpunuun Jle lllarense
1.9 Onextponurndeckas nuccoruanusi. CunbHble U ciaalble 31eKTpoiauTel. Cpea BOAHBIX PacTBOPOB
' BEIIECTB: KUCIast, HeHTpaibHas, menodHas. CteneHp aucconmanyy. Peakiium noHHOTO 0OMeHa
1.10 Tunponus coneit. MoHHOE Tpon3BeneHne BoAbI. Bogopoauerii mokaszarens (pH) pactBopa
Cnoco0bl BBIpaXEHHUsT KOHIIEHTpAllMM pPacTBOPOB: MaccoBasl JIOJsI PacTBOPEHHOTO BEINECTBA,
1.11 MOJISIpHAsi KOHIeHTpauus. HacwllieHHBle M HEHACHIIEHHBIE pAacTBOPHI, PACTBOPHUMOCTD.
Kpucramnorunpars
L12 OKHCIHUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHWe BemecTB B CpeJax C Pa3HBIM
’ 3HageHrneM pH. MeToas! 31eKTpoHHOTO OanaHca
1.13 OJIEeKTPOIHN3 paCTBOPOB M PACILIABOB CONEH
2 OCHOBBI HEOPraHUUECKOW XUMUHI
2.1 Knaccudukarus Heopranudecknx coequHeHuil. HoMeHKIaTypa HeOpraHn4ecKuX BEIIeCTB
29 XuMudeckrue CBONCTBAa BAKHEHIIMX METAJUIOB (HATPHUH, KaJWid, KAJIBIUI, MarHui, aJqrOMUAHUA,
' LIMHK, XPOM, JKeJIe30, MeJIb) M UX coequHeHHH. O01He criocoOb! OIyYeHUs] METAJJIOB
XuMHYecKne CBOMCTBA BaKHEHWIINX HEMETAIUIOB (TAJIOTEHOB, CEphI, a30Ta, Gocdopa, yriepoaa u
23 KpeMHHS) M MX COCIMHEHWH (OKCHJIOB, KHCIIOPOJACOJEPXKAIIUX KHUCIOT, BOJOPOJHBIX
COETMHEHUIT)
24 I'eneTHuecKast CBSI3b HEOPTAaHUUECKUX BEIIECTB, MPUHAIS)KAIINX K PA3INIHBIM KJIaccaM
2.5 #i#HPar### neHTnuKaIys HeOPraHMYSCKUX CoeqrHeHMH. KauecTBCHHBIC peakiuy Ha
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HCOPraHMYCCKUE BECIIECTBA 1 NOHBI

3.1

3.2

OCHOBBI OpraHUYECKON XUMUU

OCHOBHBIE TOJIOKEHHSI TEOPUM XHMHYECKOTO CTPOEHHs OpraHM4YecKuX coeanHeHuit A.M.
BytnepoBa. YriepoaHslil ckesleT opraHM4eckod MoJsieKyibl. KpaTHOCTh XUMHYECKOH CBSI3H. S- U
p-cBs3U. sp3-, sp2-, sp-THOpUOM3alAN OpOHMTANe aToOMOB YTieponaa. 3aBHCHMOCTH CBOMCTB
BEIECTB OT XMMHUYECKOTO CTpOeHUsl Mojekyis. ['omomnoru. ['omonorudeckuit psn. Mzomepus u

HU30MEpHI

[MonsiTre o GpyHkumoHanbHOM rpynne. OpueHTalMOHHBIE (P GEKTH 3aMECTHTEINCH

3.3

Hpe[[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(l)I/IKaIII/II/I OpPraHnv4CcCKUX BCHICCTB. HOMeHKJ'IaTypa OpTraHUYCCKUX
COC,Z[I/IHeHI/Iﬁ (CI/ICTeMaTI/I‘{eCKa}I) 1 TPUBUAJIBHBIC HAa3BaAHUA BaKHEHUIIIMX Hpe,IlCTaBI/ITeﬂeﬁ KJIaCCOB

OpPraHUYCCKUX BCIICCTB

34

CBoOomHOpaIUKambHBIH W HWOHHBIH MeXaHW3MBl peakiuu. IloHATHE 0 HykKieopwie W

anekrpoduie. [Ipasuno Mapkosaukosa. [Ipasuiio 3aiinesa

3.5

3.6

Anxanpl. XWMUYECKHAE CBONCTBAa AJKAHOB: TAJIOTCHHUPOBAHHE, NETHAPUPOBAHHE, TEPMHUYECKOE
pa3jokeHue, KpeKHHI, u3oMmepusanusa, ropeHue. Ilomydenue ankaHoB. [{uKkioankaHsl.
Cneuuduka CBOMCTB LHUKIOAIKAHOB C MalbiM pa3MepoM LUKJA. Peakiuu NpHUCOeAWHEHUS U
paArKaIbHOTO 3aMEIICHIUS

AnxeHbl. XUMHYECKHE CBOMCTBA: peakIMM MPUCOECTUHEHNUS (TaJOTeHUpPOBaHUE, THIPUPOBAHUE,

TUAPOTAJIOTCHUPOBAHUC, I'I/IZ[paTaLII/Iﬂ), TOpPCHUA, OKUCJIICHUS U MMOJIUMCPU3alUU. HpOMBIHIJ'IeHHLIe

nu J'Ia60paT0pHBI€ CIIOCO0BI MOJy4YCHHUA aJIKCHOB

3.7

AJ'IKaI[I/IeHLI. XUMHYECKHE CBOMCTBA AJIKAAUCHOB: PpCaKlIUU MNPHUCOCANHCHUA (FI/II[pI/IPOBaHI/Ie,

FaHOFeHI/IpOBaHI/IC), TOpCHUS U MMOJIMMCpU3alUuH. HonyquI/Ie aJIKaIUCHOB

3.8

3.9

3.10

Anxuapl. XUMHYECKHE CBOMCTBA: pCaknu NpuUCOCAUHCHUSA (FaJ'IOFeHPIpOBaHI/Ie, TUAPUPOBAHUC,
ruaparanus, FI/I,I[pOFaJ'IOFCHI/IPOBaHI/Ie) Kak CII0c00 IMOJYYCHUS NOJUMEPOB U APYIUX IMOJE3HbIX
MIPOAYKTOB. Peakuuu 3amenieHus. FopeHI/Ie AlCTUWICHA KaK MCTOYHHUK BBICOKOTEMIEPATYPHOI'O

TJIaMCHU JI CBapKH U PE3KU METAJIJIOB. HpI/IMeHeHI/Ie allCTUJICHAa

Apenbl. Xumu4eckue CBoiicTBa  OeH30/a:  peaklMu  DIEKTPOGHILHOTO  3aMelleHus,
MIpUCOETUHEHUS  (THAPHpPOBaHME, TrajoreHupoBaHue). Peakius ropeHus. OcoOeHHOCTH
XMMHUYECKHX CBOWCTB Toiyona. [losydenne Oenzona. OCOOEHHOCTHM XHUMHYECKHX CBOMCTB
ctupona. [lomumepusamust ctuposna. CrnocoObl MOMy4YeHHS U IPUMEHEHHE apOMaTHYECKUX
yTJIEBOJOPOJIOB

Cnuptel. IlpenenbHple OJHOATOMHBIE CHHPTHL. XHMHUYECKHE CBOWMCTBA: B3aUMOJEICTBHE C
HaTpHUEM KaK CII0COO YCTAHOBICHHMS HAJIWYMSA THAPOKCOTPYMIBI, C TaJlOT€HOBOAOPOAAMH Kak
croco0 TMOJydYeHHs pacTBOpUTENEH, BHYTpPHU- M MEXMOJEKyJsipHas Jeruzpparanus. Peaxums
ropenus. [lomydyeHwe odrTaHoNa: peakuuss OpOXKEHWS TUIIOKO3BI, THApaTanus JTWICHA.

DTHUIEHTIUKOJb 1 TIIMIEPUH KaK NPEACTABUTCIIN MMPEACIIbHBIX MHOTI'OATOMHBIX CITUPTOB

3.11

®deHon. XuMHYECKUE CBOWCTBA (peHoNa (peakuuu ¢ HaTpueM, THAPOKCHIOM HATpHs, OpOMOM).

[Nonyuenne penomna

3.12

3.13

Anpnrerugsl. XUMHUYECKHE CBOWCTBA IPEJENBHBIX albAETHJOB: T'HMJIPUPOBAHHUE; KAUECTBEHHBIE
peaku Ha KapOOHWIBHYIO TpyHmy (peakmus «cepeOpsHOTO 3epKaja», B3aUMOICHCTBHE C
rugpokcunom menu (I1). ITomydenne mpenensHBIX albIETHAOB: OKUCICHUE CIIUPTOB, THAPATALINS

allCTUJICHA. AHCTOH KakK MpeACTaBUTCIIb KETOHOB. OcobeHHocTH PpCaKun OKUCJICHUA alleTOHA

Kap6OHOBI)Ie KHUCJIOTHhI. XMMHYECKHE CBOMCTBA MPEACIbHBIX OJJTHOOCHOBHBIX Kap6OHOBBIX KHCJIIOT.

OCOOEHHOCTH XHMMHYECKHUX CBOICTB MypaBLHHOﬁ KHUCJIOTHI. HonyquI/Ie peacIbHBIX
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3.14

3.15

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJICHHC aJIKaHOB, aJIKCHOB, IICPBUYHBIX CIIMPTOB,

anpAeruaoB. Bricuine MpCACIIbHBIC U HCIPCACITIbHBIC Kap60HOBI>Ie KHCJIOTBI

Crnoxubie 3¢upbl u XUpel. CrnocoOBl MOMYYSHHS CIOXKHBIX 3QHupoB. OOpaTUMOCTh peaKInuu
stepudukanuu. [IpumeHeHne cioKHBIX A3PUPOB B NHUIIEBOH U HapPIOMEPHON MPOMBIIIICHHOCTH.
JKuphI Kak CI0KHBIE 3(HPHI INLEPUHA U BBICIINX KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBA
KHUPOB: THUIPUPOBAHWE, OKHUCIECHHEe. [MApONM3, WIM OMBUICHHE, JKHPOB Kak CIIOC00
MIPOMBILIICHHOT'O TOJYYEHHsI COJICH BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICIINX

Kap6OHOBLIX KHUCJIOT

XuMHUUeCKUue CBOMCTBA INIOKO3BI: PEAKIMU C Y4acTUEM CHHPTOBBIX M albAECTHIHOW TpyHHn U
MoJIOUHOKHCIIOe Opoxkenue. [IpuMeHeHHMe TIOKO3bI, €€ 3HauYeHHEe B JKH3HEIEATEIHLHOCTH
opranm3Ma. Jlucaxapuapl: caxapo3a, ManbTo3a. BoccTaHaBIMBaIOIINE W HEBOCCTAHABIMBAOIINE
aucaxapunael. [maponms aucaxapumos. Ilommcaxapuapl:  Kpaxman, Tiukored. CrpoeHne
MaKpOMOJIEKYJl Kpaxmaja, TJIMKOT€Ha U ILeIrono3bl. (Pu3ndecKue CBOWCTBa Kpaxmana U
LEJUTION03bl. XHMMHUYECKHE CBOWCTBA Kpaxmaia: T'HIPOJH3, KaUECTBEHHAsl PEaKIUsl C HOJOM.
XUMHYECKHE CBOMCTBA IEIUTIONO3BI: TMAPOIN3, MOMydeHue >¢pupoB nemtonossl. Ilonsraue o6

HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH HIEIK)

3.16

3.17

AMUHBI. AMUHBI KaK OpraHH4eCKHE OCHOBAHMSA: PEaKLIUU C BOAOH, KUCIOTAMH, PEAKIUS TOPEHHS.
AHWINH Kak TMpeJICTaBUTENb AapOMAaTHYECKUX aMHHOB. XHMHWYECKHE CBONCTBA AaHWIIMHA:
B3aUMOJICHICTBUE C  KUCIIOTaMM, OpOMHOW BOJOH, oOkucieHue. [lodydyeHue amMHHOB
AIKUIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIEHUEM HUTPONPOU3BOAHBIX YIIIEBOJOPOIOB

AMMHOKHCIIOTBI ¥ O€NKH. AMHHOKHCIOTH KaKk aM(pOTepHbIC OPraHWYecKHe COEeIUHCHHUS.

OCHOBHEIC AMHWHOKHUCIIOTHI, O6p8.3yIOH.[I/IC Oenkyi. XHUMHUYECKHE CBOHCTBAa OEJIKOB: TUAPOJIN3,

ACHATypalus, KaY€CTBCHHbBIC (HBCTHBIC) peaknun Ha Oenku

3.18

CtpoeHHe M CTPYKTypa IOJMMEPOB. 3aBUCHMOCTb CBOMCTB IOJMMEPOB OT CTPOCHHUS MOJEKYII.
OCHOBHBIE CTIOCOOBI TIOJTyYEHHUS BHICOKOMOJIEKYJIIPHBIX COEANHEHUH: PEaKIK OJIMMEPHU3aLIH 1

nosuKoHeHcauu. Kinaccuukarius BOJIOKOH

3.19

#H#HPar#H#1 neHTnUKaIS OpTaHUIeCKAX COCTUHEHUH. Perenne skcrepuMeHTa bHbBIX 33134 Ha

pacro3HaBaHUEC OPTaHUYCCKUX BCUICCTB

3.20

I'eneTnyeckas cBs3b MEXy KJIACCAMU OPTaHUYECKUX COEUHEHUN

XWMUS ¥ )KU3Hb

4.1

Xumus B HOBC€,I[H€BHOI71 JKHU3HU. HpaBHna Oe3omacHoit pa6OTBI C CIAKUMH, TOpPHOYUMU U

TOKCUYHBIMHU BEUICCTBaAMU, CPEACTBAMU OBITOBOM XUMUU

4.2

43

Xumusg U 310poBbe. XHMMHUS B MeAMIMHE. XHUMHS M CEIbCKOE XO34HCTBO. XMMHUS B
MIPOMBIIIUIEHHOCTH. XUMHUS M SHEPreTHKa: MPUPOAHBINA M MOIMYTHBIN HEQTSHON ra3sl, X COCTaB U
ncnojp3oBanue. CoctaB HeQTH U €€ TiepepaboTKa (IPUPOIHBIE NCTOYHUKH YTIIEBOIOPOJIOB)

XUMUS B 9KOJIOTHSA. XUMHYECKOe 3arpsA3HEHIE OKPY KAIOMIeH cpebl u ero mocieacTBus. OxpaHa
ruapocdepsl, MOUBHI, atMochepsl, Gpaopsl U (ayHBl OT XUMHUYEcKOTro 3arpsisHeHHs. [Ipobmema

OTXO0A0B N MMOOOYHBIX MMPOAYKTOB. AHLTepHaTI/IBHHe HUCTOYHHKHU SHEPIrUn

4.4

OO0me mpeAcTaBICHUS O MPOMBIIUICHHBIX CIOCO0axX IMOMyYeHHsS XHMHYECKHX BeEHIecTB (Ha
IIpuMepe TMPOU3BOJICTBA aMMHUaKa, CepHON KUCioThl). UépHas u npetHast Metayuryprust. CTeKio u
CWIIMKaTHas OPOMBIIIEHHOCTh. IIpomblinenHas opraHudeckas xumus. CeIpp€ A

OpFaHquCKOﬁ TTPOMBINIJICHHOCTH

#H##Par#H# Turel pacu€THBIX 33724

5.1

#H#Par###PacuéTpl Macchl BelecTBa WM 00bEMa ra3oB 110 M3BECTHOMY KOJIMUECTBY BEILECTBA,
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Macce WK 00bEMY OHOTO U3 yJacTBYIOIINX B PEAKIIUH BEIIECTB

5.2 ##HPar###Pacuérhl TeroBoro 3ddekra peakipu

53 ##HPar###PacuéTel 00BEMHBIX OTHOIICHHUI Ta30B MPHA XUMHUIECKUAX PEAKINIX

54 ##HPar###PacuéTer Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MIPOAYKTOB PEAaKIIUH, ECIIH OJHO 3
' BEIIECTB TaHO B M30BITKE (MMEET IPUMECH)

55 ###HPar###Paca€Tel MacCOBOM MM 0OBEMHOMN TOJIM BBIXOAA MIPOAYKTa PEAKIIUU OT TEOPETHICCKI
' BO3MOXKHOTO

56 ##HHPar###PacuéTer Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKIIHH, €CIH OJTHO U3
' BELLECTB IaHO B BUJI€ PACTBOPA C ONPEIEIEHHON MacCcOBOM J0JIEN pacCTBOPEHHOIO BEILIECTBA

57 #H#HPar###PacdEThl ¢ NCIIONB30BaHUEM ITOHATHN «MACCOBas TOJISD, «MOJISIPHAS KOHIICHTPAIIHS,
' «pacTBOPUMOCTE»

58 #i#H#HPar#H#HaxoxneHre MOJICKYISIPHON (POPMYJITBI OPTaHHIESCKOTO BEIIECTBA IO €T0 IDIOTHOCTH U

MacCCOBbBIM JOJISIM 3JICMCHTOB, BXOAAIINX B €TI0 COCTAaB, UJIH 11O NPOAYKTAM CTOPAHUSL




63

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Pymsutuc I'.E., ®enpaman @.I'. 10 Xumus yaeOHUK A7 001Ie00pa3oBaT. OpraHu3aIHii:
yriryOnEHHBIN YPOBEHB.
Pymsuruc I'.E., ®enpaman @.I°. 11 Xumus yueOHuK U1 00111e00pa3oBaT. opraHu3amui:
yriryOnEHHBIN YPOBEHB.

METOIAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

Xumus. 10-11 xnaceel. YrayO0n€HubIi ypoBeHb. MeToIMUECKHEe PEKOMEH IAINK K YYeOHUKaM
INa6puensna O.C., Octpoymona W.I'., Cnagkosa C.A.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru/p/himija#fprogram-10-klass
https://www.yaklass.ru/p/himija#program-11-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-11-klass
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KPUTEPUU OLHEHUBAHUA

KpnTepml OLCHUBAHUSA KOHTPOJBHBIX p360T
OHGHKa «5» craBuTCH 3a pa60Ty, BBITTIOJITHCHHYIO ITOJTHOCTBIO 0e3 oIMOOoK U HEJIOYETOB.

OreHka «4» cTaBUTCS 3a pabOTy, BBIMOJHEHHYIO MOJHOCTBIO, HO MPH HAJIWYHUU B HEH HE
Oonee ogHOM Tpy0OO0it M OTHOM HETPyOOU OMIMOKK M OJHOTO HeA04ETa, He Oosiee TPEX HEIOUETOB.

Omnenka «3» CTaBUTCS, €CIM YUYCHUK NMPABHILHO BBHIMOJIHUI HE MeHee 2/3 Bcel paboThI
WM TIOMYCTHJI HE OoJiee OJHOM TpyOol OMMOKM M JIBYX HEIOYETOB, HE Ooyiee OJHOU TpyOOi
OIMMOKKM M OAHOW HerpyOoill OmuOKH, HE Oojee Tpex HEerpyObIX OMHMOOK, OJHOW Herpy0oit
OLIMOKHU ¥ TpeX HEeJOUYETOB, IPU HATUUUU 4 - 5 HETOUYETOB.

OueHka «2» CTaBUTCS, €CIH YKCIO OUIMOOK U HEJOYETOB MPEBBICKIIO HOPMY ISl OLICHKH
3 WM IpaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil padoThI.

Kpurepun oneHuBaHusi NPAKTHYECKUX PadoT

Onenka «5» CTaBUTCSA, €CIHM YYalIUicS BBIMOMHSAET pabOTy B IOJHOM 0OBEME C
COOJIIOJIEHEM HEOO0XOAMMOW MOCJe0BATEeNbHOCTH IPOBEACHUS OIBITOB M H3MEPEHUN;
CaMOCTOSITEIbBHO M PAalMOHAJIBHO MOHTUPYET HEo0XoAuMoe OOOpYyAOBAaHUE; BCE OIBITHI
IPOBOJUT B YCJOBUSAX M peXHMMaxX, 00€CHEUNBAIOUINX MOJYyYEHHUE MPABUIBHBIX PE3yJIbTaTOB U
BBIBOZIOB; COOMIOAaeT TpeOOBaHMs TpaBWil O€30MaCHOCTH TpyAa; B OTUYETE NPABMWIBHO U
aKKypaTHO BBINOJIHAET BCE 3alUCH, TAONMIbl, PUCYHKH, YEPTEXKH, I'padUKd, BBHIYHUCICHUS;
IIPaBUJIBHO BBINOJHACT aHAIN3 IOTPEIIHOCTEH.

OnenHka «4» CTaBUTCS, €CJIA BBITIOJTHEHBI TPEOOBAHUS K OIIEHKE «5» , HO OBLIO JOIMYIICHO
IIBa - TP HeJoueTa, He Oojiee OHON HerpyOoil OMMUOKH U OJTHOTO HEJOUYETA.

OI.[GHKa «3» CTaBUTCA, €CIIN pa60Ta BBIIIOJIHEHA HC IMOJIHOCTBIO, HO 00BbEM BBITIOJIHEHHOU
YaCTh TaKOB, IO3BOJISACT IMOJYYHTH IIPAaBUJIBHBIC PE3YJIbTATBI W BBIBOABLI: CCJIM B XOJC
IMPOBEACHU: OIIbITA U I/I3MepeHHI>’I ObLIH AOIMYHUICHBI OIINOKH.

OI_IGHKa «2% CTaBHUTCsA, CCIIN pa60Ta BBIIIOJIHEHA HE MOJHOCTBIO U 00bEM BBIITOJIHEHHOU
qaCcTHu pa6OTI>I HEC TMO3BOCT CACIATHh IIPABUJIIBHBIX BBIBOJOB: €CJIW OIBITEI, HU3MCPCHHA,
BBIYMCJICHUAA, Ha6JHO)IeHI/I$I MMPONU3BOAMNIINCH HETIPABUIILHO.

Kpurepun oueHuBaHus pacyeTHOM 3a1a4u.

«5»: moJy4yeH BEpHbI OTBeT B OOIIEM BHUAE U TNPaBWIbHBIA YHUCIEHHBIH OTBET C
yKa3aHUEM €ro pa3MEpHOCTH, MPH HAJIMYMU MCXOJHBIX YpaBHEHHH B «o00mieM» BHUJE — B
«OyKBEHHBIX» O0O03HAYEHUSX; OTCYTCTBYET YHMCICHHBIM OTBET, WM apupMeTHyeckas ommoka
IIPU €70 NOJIyYEHUH, WJIM HEBEPHAs 3alMCh PA3MEPHOCTH ITOJTYYEHHON BEIMYHHBI

«4»: 3amaya penieHa Mo JAeWcTBUSM, Oe3 moiyueHus obOmed GopMysbl BBIYUCISIEMON
BennunHb 3anucanbl BCE HeoOxoumble ypaBHEHHS B 00ILEM BUJIE U U3 HUX MOXKHO TOJTYYHUTh
NPaBWIbHBIM OTBET (YYEHMK HE YCIHeN pEeluTh 3ajJady [0 KOHIA WIM HEe CIpaBWiICAd C
MaTeMaTHYECKUMHU TPYJIHOCTSIMH)

«3»: 3amucaHbl OTJCIbHBIC YPaBHEHHUS B OOIIEM BHJE, HEOOXOIAMMBIC JUIS PEUICHHS
3a71a4u

«2»: I'pyOble OIIMOKHU B UICXO/IHBIX YPABHEHUSX.



