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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamMmMa mo XMMHUU Ha YpOBHE CpeqHEero obuiero obpazoBaHus pa3paboTaHa Ha
ocaoBe @enepanmbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuum B Poccuiickoit
Oenepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHsS (pelrepasibHON 00pa3oBaTeIbHON MPOTPaMMBI
cpennero obmero odpazoBanus (POII COO), npeacrabieHHbIX B PeepaabHOM IrOCy1apCTBEHHOM
oOpazoBatenbHOM ctangapre COO, ¢ yuérom Kouuenmuu npenonaBaHus y4dyeOHOTO NpeaMera
«Xumus» B 00pazoBaTelnbHBIX opraHuzanuax Poccuiickoit denepannn, pearn3yromux OCHOBHBIC
oOpa3oBaTesibHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXeHUU «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®enepannu Ha nepuoa A0 2025 rona» (Pacnopsixenue [lpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

XWUMHS Ha YPOBHE YIITyOJIEHHOTO M3YUYEHUS 3aHMMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-
HayyHOTro oOpa3zoBanusa oOyuatomuxcs 10—11 kmaccoB. M3ydyenuwe mnpeamera, peaquzyeMoe B
ycinoBusix  AuddepeHIupoBaHHOr0,  NMPO(UIBHOrO  OOydYeHHs, MNPU3BaHO  OOECHEYUTh
o011eo0pa3oBaTeNIbHYI0 U OOIIEKYIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JUISI
aZanTanuy X K OBICTPO MEHSIOIIMMCS YCIOBUSM >KH3HU B COLIMYME, a TakXKe JJIsl MPOIOJKEHUS
oOy4YeHHUs B OpraHu3aIMsaX MpoPecCHOHATBLHOTO 00pa30oBaHMs, B KOTOPBIX XUMUS SBISIETCS OJHON
W3 MPUOPUTETHBIX TUCHUTLINH.

B mporpamme mo XxumuM Ha3HaueHuWe TmpenMera «XHUMHS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUM C OcCHOBonojararomuMu nonoxeusmu PIroC COO o
B3aMMOOOYCJIOBIIGHHOCTH IIEJIeH, COJEepKaHus, PE3yJbTaTOB OOy4YeHUS U TPEOOBAHHWHA K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. (CBUIETEIBCTBOM TOMY SIBIIIFOTCS  CIEAYIOIIUE BBIMTOJHSIEMbIE
MPOrpaMMoi IO XUMUU (HYHKIUU:

e uH(}OpPMAIIMOHHO-METOUYECKasl, peaau3alnus KOTOpod oOeclieyuBaeT TMOJyYeHHUE
MpPEICTAaBIICHUsI O IIeJIAX, COJAEpX)aHUM, oOIel cTpaTerud OOy4YeHHUs, BOCIHUTAHUS U
pa3BUTHUs OOYyYaIOIIUXCSl CPEACTBAMHU IPEAMETa, HU3y4yaeMOro B paMKax KOHKPETHOIO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOIIas, KOTopas MpeayCMaTpPUBAET OMNpEAENICHUE: MPUHIINUIIOB
CTPYKTYpPUPOBaHHUSI ¥  IIOCIICIOBATEIbHOCTH  M3y4YeHUss  y4yeOHOro  MaTepuana,
KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTEPHUCTHK;, MOAXOJ0B K (OPMHPOBAHUIO
COJIEP’KATETTbHOM OCHOBBI ~KOHTPOJISI U OIIGHKHM O0pa30BaTENbHBIX JOCTHKEHUI
oOyyaroIuxcsi B paMKax HTOTOBOHM arrecTaluu B (OpME €AMHOIO TOCYIapCTBEHHOTO
9K3aMEHa M0 XUMUHU.

[Tporpamma st yriy0JI€HHOTO U3YYEHUS XUMUU:

® YCTAHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COJepKaHHe, 00s3aTeabHOE ISl U3y4eHUs B
pamMKax OTAENbHbIX Npoduiel, mpeaycMaTpUBaeT paclpelesieHHe U CTPYKTYpUpPOBaHUE
€ro 10 KJIacCaM, OCHOBHBIM COJIEpKaTeIbHBIM JTMHUSM/pa3jiesiaM Kypca;

e 1aéT NMpHUMEpPHOE pacmpeiesieHHe Y4eOHOTrO0 BPEMEHH, PEKOMEHAYeMOro JUIsl M3ydeHHS
OTJIENIbHBIX TEM,;

e [Ipe/iaraeT MPUMEPHYIO IMOCIIEOBATEIIBHOCTh U3YUYCHUS Y4eOHOTO MaTepuaina ¢ y4éToM
JIOTUKU TOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH;

e AT METOIUYECKYIO MHTEPIPETAIUIO [IEJICH U 3a/1a4 U3yUeHUs MpeMeTa Ha YIITyOJIEHHOM
YPOBHE C y4ETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME CPEIHEro 00IIero oopazoBaHus,
COJIEP)KATETIbHOM XapaKTePUCTUKH IUJIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTeNIbHOW  MPOTpaMMbI  CpemHero  obmiero  oOpa3oBaHus  (JJMYHOCTHBIX,



METalpeIMETHbIX, MPEAMETHbIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENbHBIX JIEUCTBUN 00YYarOIIETrocs 0 OCBOCHUIO COJEPKaHUs MTPEeIMETA.

ITo BceM Ha3BaHHBIM MO3ULMAM B IPOrpaMMe IO XMMHUH IIPEyCMOTPEHA IPEEMCTBEHHOCTD C
oOydyeHHEeM XMMHUU Ha YPOBHE OCHOBHOTO 0OIIero obpazoBaHus. 3a MpeaeliaMu YCTaHOBIIEHHOM
IpPOrpaMMOM IO XMMHHM 00s3aTeNIbHON (MHBAapUAHTHOM) COCTaBIAIOIIEH COAEpX aHUs y4eOHOro
npeaMera «XuUMHUs» OCTa€Tcs BO3MOXKHOCTH BBIOOpA €ro BapUaTHBHOM COCTABIISIONICH, KOTOpas
JOJKHA ONPENIEATHCS B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOTO Npo¢uist 00ydeHus.

B cootBerctBUU ¢ KoHIenTyaabHbIMU MOJIOKEHUIMH PI'OC COO o0 Ha3HauYeHUU NPEAMETOB
0a30Boro M yriIyOJIEHHOTO YpPOBHEW B cucteme aud@epeHuupoBaHHOrO OOyYEHHsS Ha YPOBHE
cpenHero ooOmero o0pa3oBaHMsS XWMHS Ha YpOBHE YIIyONEHHOTO H3yYeHHs HalpaBieH Ha
pean3aluio NPEeeMCTBEHHOCTH C MOCJIEAYIOIINM 3TalloM MOIYYEHUsI XUMHUECKOro 00pa3oBaHus B
pamMKax H3Yy4eHHs CIElUaTbHBIX ECTECTBEHHO-HAYYHBIX W XUMUYECKUX ANCHMIUIMH B BYy3aX U
OpraHM3alUsAX CPEAHEr0 NMPOPECCHOHATBHOTO OOpa3oBaHUsA. B 3TOl CBSA3M M3ydyeHHE NpeameTa
«XUMHS» OPUEHTUPOBAHO MPEHMMYIIECTBEHHO Ha pacHIMpeHHEe M YIiyOJeHHe TEOpPETHYECKOW U
MPAKTUYECKON NMOJTOTOBKH O0YYaroIIMXCsl, BEIOpaBIIMX ONpPeAeNEHHbIN mpoduis 00yueHus, B TOM
YHClie ¢ TMEePCIEeKTUBONM MOCIEAYIONMEro MONMYYeHHs] XMMHYECKOro oOpa3oBaHUs B OpraHHU3AIUsAX
npodeccuoHanbHOro oOpa3zoBanus. Hapsimy c¢ stum, B cBere TpeboBanuit dI'OC COO «
TUTAHUPYEMBIM pe3yJibTaTaM OCBOeHUsl ¢eaepaabHOoil 00pa3oBaTeIbHOW MPOrPaMMbI CPETHETO
oOuiero oOpa3oBaHUs M3YYEHHE NIpeaMeTa «XHMHUS» OPHUEHTHPOBAHO TAKXKE Ha pelIeHUE 3aaay
BOCIIUTaHUS U  COLMATBHOTO  pa3BUTHUs  oOOydarommxcsi, Ha (OpMHUpPOBAHHE Yy  HHUX
OOIIEMHTEIVICKTYaIbHbIX YMEHHH, YMEHHH palMoHaIM3alud Y4eOHOro TpyJda U OO0OOIIEHHBIX
CIOCOOOB JIEATENHHOCTH, UMEIONTNX MEXKIUCITUTUIMHAPHBIN, HAAMPEIMETHBIN XapakTep.

CocTaBisitoniMMu  npeaMeTa «XUMUS» HAa YpOBHE YINIYOJEHHOIO M3YYEHHsS SBIISIOTCS
yrayonéuasle Kypchl — «Oprannyeckas xumusi» M «OOmas u Heopranuwdeckas xumus». [lpu
OINpeeNIEHNH MOAXOJ0B K OTOOpPY M CTPYKTYPHOW OpraHM3allMd COAEpPXKaHUS 3TUX KYpCOB B
MporpaMMe Mo XMMHH 32 OCHOBY MpuHATH nojokeHus @I'OC COO o paznuumsx 0a30BOro u
yrayOnaEHHOTO YpOBHEH U3yUYeHUS IpeaIMeTa.

OcHOBY cojniepxkaHus KypcoB «Opranudeckas XxuMus» u «OO0mIas u HeopraHUIecKass XUMHUS)
COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U yYMEHH, OTHOCAUIMXCS K 0a30BOMY YpPOBHIO
M3Y4YEeHHs MpeAMeTa. JTa CUCTEMa 3HAHUM MOJy4yaeT ONpelelEHHOE TEOPETHYECKOoe JIOMOJHEHUE,
MO3BOJISIFOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIINM 00BEM (hakTOIOTHYECKOTO MaTepHana.
Tak, Ha yrinyOn€HHOM YpOBHE H3Yy4YEHHsS MpeameTa obecreyeHa BO3MOKHOCTh 3HAUUTEIBHOTO
yBEIHYCHUs 00bEMa 3HAHMIA O XUMUYECKUX DJIEMEHTaX M CBOMCTBAaX MX COCIWHEHUN HA OCHOBE
pacmpeHuss W yriayOJeHuss MNpeACTaBICHUM O CTPOCHMM BEIECTBA, XUMHUYECKOM CBSI3U H
3aKOHOMEPHOCTSIX MPOTEKAaHUsI peaKlui, pacCMaTPUBAEMBIX C TOYKU 3pPEHHUS XUMHYECKOMN
KMHETUKH M TepMoAuHamuku. M3ydenue mnepuoauueckoro 3akoHa u Ilepuogumdeckoil cucTeMbl
XUMUYECKHUX 3JIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX IMPEICTABICHUSIX O
CTPOEHUM aToMa. XHUMHYECKas CBS3b OOBSICHSETCS C TOYKU 3PEHUSI DHEPreTHMUECKUX H3MEHEHHM
npu e€ oOpa3oBaHMM M Pa3pyIICHUHU, a TAKXKE C TOYKH 3PEHHUS MEXaHU3MOB €€ 00pa3oBaHWUS.
N3ydyenue TUIOB peakiuil gonoHseTcs GOpMHUPOBAHUEM MPEICTABIECHUN 00 AIEKTPOXUMHUYECKHX
IpoLeccax M 3JEKTPOJIU3€E paciylaBOB U pacTBOPOB BEIIECTB. B Kypce OpraHnyeckoil XUMUU MPU
PacCMOTPEHUH PEAKIIMOHHON CITIOCOOHOCTU COEAMHEHMH yensieTcss 0coboe BHUMaHKUE BOIpocaMm 00
MEKTPOHHBIX 3P PEeKTax, 0 B3AMMHOM BIIMSHUUA ATOMOB B MOJICKYJIaX M MEXaHU3MaX PEakInu.

Oco0oe 3HaueHUWE UMEET TO, YTO Ha COJEpPKAHHME KYpCOB XUMHH YIIyOIEHHOTO YPOBHS
W3YYCHHS JUJISl KJIACCOB OMpPeesIEHHOTO Mpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIONIHEHUH K OOIIel cucTeMe MpeIMETHbIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIE MPEIMETHI.



Tax, Harpumep, B COAEpKaHUU MPEaMETa sl KIACCOB XUMHUKO-(u3ndeckoro mpodmis 6omibimoe
3Ha4YeHHE OyAyT HMETh JJIEMEHThl y4eOHOro Marepuanga 1o ooOmer xumuu. [lpum wu3ydeHun
mpeaMeTa B JJAHHOM cCllydae akIeHT OyIeT CJellaH Ha OOIIHOCTh METOOB IO3HAHWS, OOIIHOCTH
3aKOHOB M TEOPUHA B XMMHUHU U B (PU3HUKE: aTOMHO-MOJICKYJIIpHAsI Teopus (MOJCKYIspHAs TEOpHs B
(¢u3uKe), 3aKOHBI COXPAHEHUSI MacChl W SHEPrUH, 3aKOHbI TEPMOJMHAMHUKH, JIICKTPOJIU3a,
MIPEICTABICHUS O CTPOCHHUH BEILIECTB U JPYTOE.

B T0 xe Bpemsi B coaepKaHUM MpEIMETa IJiA KIACCOB XUMUKO-OMOJIOTHYECKOTO TpOoduiis
OonbpIIUi yIeNbHBIH Bec OyneT MMETh OpraHMyYecKkas XuMus. B 3ToMm ciydae mpemocTaBiseTcs
BO3MOKHOCTb 1IJisi Oosiee 00CTOATENBHOIO PACCMOTPEHUSI XMMHUYECKONM OpraHM3allid KIETKH Kak
OMOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K MPUMEPY, TAKHE CTPYKTYpPHbIE KOMITOHCHTHI,
KaK JIUMUJbI, OCNKH, YyIiIeBOAbl, HYKIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHUS O cocTaBe U
CBOWMCTBax IPEJCTAaBUTENCH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)XaT OCHOBOM IS
M3Yy4YeHHUS CYUTHOCTH MPOLIECCOB (POTOCUHTE3A, AbIXaHUs, TUIIIEBAPECHHUS.

B nnane popmMupoBaHusi OCHOB HayYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METO/IO0B
MO3HAHUS ¥ ONbITa MPAKTUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUN U3yUECHHUE TpeaMeTa « XUMHs» Ha
yrIyOJEHHOM YpPOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBA3AX C YYCOHBIMH TIpPEIMETaMH,
BXOJISIIIIUMU B COCTaB MPEIMETHBIX obnactell «EcTecTBeHHO-HAyUHbIE TPEeaAMETh», «MaTtemaTuka u
nHpopMaTruka» u «Pycckuit SI3bIK U TUTEpaTypay.

[Ipu n3yueHun yueOHOTO MpeaMeTa « XUMHUs» Ha yriayOJIEHHOM YPOBHE TaKKe, KaK Ha YPOBHE
OCHOBHOTO W CpeaHero oomiero obpa3oBaHus (Ha 0a30BOM YypOBHE), 3aJadeil TEPBOCTEIICHHOMN
3HAUUMOCTHU SIBIsieTCsl (OPMHUPOBAHME OCHOB HAyKM XHUMHH Kak O0OJIaCTU COBPEMEHHOTO
€CTEeCTBO3HAHUA, IMPAKTUYECKON NESATEILHOCTH YEJOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOi
KyJIbTypbl. Perienue 3Toil 3aaun Ha YriIyOJIEHHOM YpPOBHE H3Y4YEHHUs MpeaMeTa Mpeiroiaract
peanu3alnio TaKux Ieel, Kak:

e (QopMupoBaHHE TIPEACTABICHUI: O MaTepHUaIbLHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSAX H
MO3HABAEMOCTH SIBJICHUW TMPUPOJIbI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
BEIYIICH pOJu B 00ECTIEYCHUN YCTOMUYMBOTO PA3BUTHS YEJIOBEUECTBA: B PEUICHUHU MPOOIIeM
9KOJOTUYECKOM, SHEPreTHYCCKONH W MHINEeBOW O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
CO3JJaHMM HOBBIX MaTEpHUAJIOB, HOBBIX HCTOYHHUKOB DJHEPruM, B OOECIEUYCHUU
paloHAIBLHOTO TPHUPOJIONOJB30BaHNs, B (OPMHUPOBAHUH MHPOBO33PECHHUS U 0OIIeH
KyJbTYpbl 4YEJIOBEKA, a TaKXKE JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3J0POBBIO U MPUPOJHOU CPELE;

® OCBOCHHE CHUCTEMBI 3HAHMH, JICKAIIIUX B OCHOBE XMMHUYECKON COCTABJISIIOIIECH €CTECTBEHHO-
HAyYHON KapTUHBI MHpa: (PyHIAMEHTAIbHBIX MOHSITHH, 3aKOHOB W TEOpUN XUMUH,
COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHU BEIIECTBA HA Pa3HbIX YPOBHIX — aTOMHOM,
WOHHO-MOJICKYJISIPHOM, HAJAMOJEKYJISIPHOM, O TEPMOAWHAMHUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX TMPOTEKAHUS XUMHUYECKUX PpEAKIUM, O XHWMHUYECKOM pPaBHOBECHH,
pacTBOpax M JUCTIEPCHBIX CHCTeMax, 00 OOIMMX HAyYHBIX MPUHIUINAX XHUMHYECKOTO
MPOU3BOJICTBA;

e (QopMupoBaHHE y 00YUAIOIIUXCSA OCO3HAHHOTO MOHUMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU N1 OOBSICHEHUS KJIIOUEBBIX HJEH W MpoOJieM COBPEMEHHON XMMUH,
Ui OOBSICHEHUS W TIPOTHO3MPOBAHUS SIBIICHUW, HWMEIONUX €CTECTBEHHO-HAYYHYIO
MPUPOy; TPaAaMOTHOTO pelIeHUs MPOOJeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUSA,
aHaIM3a W OLEHKH C IO3UIMH DKOJIOTMYECKOM O€30IMacHOCTH IIOCIEACTBHI OBITOBOM U



HpOHBBOHCTBeHHOﬁ ACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C XMMHUUYECKUM MMPON3BOACTBOM,
HCIIOJIB30BAaHUCM U Hepepa60TK0171 BEIICCTB,

er'IY6J'I€HI/IC HpeZ[CTaBJ'IeHI/II\/'I O HAY4YHBIX MCTOHAAX IIO3HAHUA, HeO6XOIlI/IMBIX JJIA
HpI/I06peTeHI/IH YMGHI/Iﬁ OPUCHTHUPOBATLCA B MHUPC BCIICCTB U O00BACHEHUST XUMHYCCKUX
HBJ’ICHHfI, HMCIOINX MCCTO B IIPHUPOAC, B HpaKTH‘IeCKOﬁ ACATCIIbHOCTHU U HOBCCI[HCBHOfI
KHN3HHU.

B nnane peanuzanuu nepBoOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOMIMX (DYHKIIMH 11€TIOCTHOM

CUCTEMBI CpeAHero oOIero oopa3oBaHUs MpPU U3YYEHUU MpeaMeTa «XUMHUS» Ha YriyOJaéHHOM
YPOBHE 0CO0YI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKUE LEIH U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B MO3HABAEMOCTH SIBIICHUM MPUPOJBI, YBAXKEHUS K MPOIIECCY
TBOpPYECTBA B O0O0JIACTH TEOPETUYECKUX M TPUKIAJHBIX MCCIEAOBAaHUN B XUMUHU,
dbopMUpOoBaHHE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO W IO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOIIIeUeTIOBEYECKIX [IEHHOCTEH;

pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, UHTEJUICKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEN
oOyuaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO U
HEMPEPHIBHOMY  OOpa30BaHUI0 KakK yCIOBHIO YCHEHNIHOW mpodecCUOHATBLHON U
OOIIIECTBEHHOM JAESITEIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0POBBIO H
MOTPeOHOCTHU B 3J0POBOM 00pase >KU3HU;

dbopMupoBaHHE YMEHHMM ¥ HABBIKOB Pa3yMHOTO MPUPOAOIOIL30BAHUS, pa3BUTHE
9KOJIOTUYECKOU KYIbTYpbl, MPUOOPETEHUE OMbBITA OOIIECTBEHHO-TIOIE3HOM IKOJIOTUYECKOM
JIeSITEIIbHOCTH.

OO611ee YMCIIO YacoB, MPETYCMOTPEHHBIX ISl U3YyUYEHUS XUMHUU Ha YIITyOJI€HHOM YPOBHE CPEIHETO
obmero obpaszopanusi, cocrabisger 204 gacos: B 10 kimacce — 102 4gaca (3 gaca B Henento), B 11
knacce — 102 gaca (3 yaca B HeneNi0).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPITAHNYECKAS XUMUSA

TeopeTuyeckue OCHOBbI OPraHUYeCKOl XUMMHU.

[IpenmMer W 3Ha4YeHHEe OPraHUYECKOW XHMHH, MPEACTAaBICHHE O MHOT0OOpa3suu OPraHUYECKUX
COCIMHEHU.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE W BO3OYKIEHHOE COCTOSHHUA. BaneHTHbIE
BO3MOXXHOCTH aTroma yriepoaa. XUMHYecKasl CBsI3b B OPraHUYECKUX COEIMHEHUsX. THIbl THOpHUIN3ALUN
aTOMHBIX opouTaneil yriepona. MexaHusMbl 00Opa3oBaHMsI KOBaJIEHTHON CBA3M (OOMEHHBIM M JOHOPHO-
aKLenTopHbI). TuUnbl nepekpbiBaHUs aTOMHBIX opOuTaliel, 6- U m-cBsi3u. OnuHapHasi, JBOMHAS U TpoilHas
cBsi3b. CriocoObl pa3pbiBa CBsA3EH B MOJIEKYyJaX OpraHM4eckux BemiecTB. [loHsTHE 0 CBOOOJHOM paauKaie,
HyKJIeo(uiIe u daeKTpoduIe.

Teopust ctpoeHust opranndeckux coeauHeHuid A.M. BytiepoBa ¥ COBpeMEHHBIE MPEACTABICHUS O
CTPYKTYpE MOJIEKYJ. 3HAaYy€HUE TEOPUU CTPOCHUS OPTraHUYECKUX COCIMHEHHU. MONEKyJIsapHbIE U
CcTpyKTypHBIE (opmyinbl. CTpykTypHbIe (OPMYJIBl Pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpaIIEHHAs,
ckenetHas. M3omepusa. Buabsl u3omepuu: CTPyKTypHasi, MPOCTPAHCTBEHHAas. JJNEKTPOHHBbIE 3(PQEeKTh B
MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIH 3(hPexTsl).

[TpencraBieHne 0 KiIacCHU(PHUKAIMU OPraHMYECKUX BemiecTB. [IoHATHE O (YHKIIMOHAIBLHOW TpYIIIIE.
l'omonorus. T'omonmoruueckue psanpl. CucreMaruyeckass HOMEHKJIATypa OpPraHUYECKMX COCAMHEHUMN
(IUPAC) u TpuBHabHbIe Ha3BaHKS OTAECIBHBIX PEICTABUTEIICH.

OcoOenHoct ¥ KiaccupuKalnus OpPraHUYECKUX peakuui. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE
peaKIuu B OpraHUYECKON XUMUH.

DKCTIepUMEHTAIBHBIE METOJIbI U3YYCHUs BEIECTB M WX MPEBPAIICHUIN: 03HAKOMJICHHE C Oo0pa3iamu
OpPraHMYECKUX BEIIECTB M MaTepualaMU HAa UX OCHOBE, OIbITHI 10 MPEBPAIICHUIO OPraHMYECKUX BEIIECTB
npu HarpeBaHuu (IUIaBJIGHHWE, OOYIJIMBaHHE W TOpPEHUE), KOHCTPYMPOBAHHWE MOJEICH MOJEeKyI
OpPTaHUYECKHUX BEIECTB.

Yraesogopoabl.

Anxanbl. ['oMonoruueckuii psi ankaHoB, oO1Iast popMyna, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, sp3-FH6pHnH3auHs{ aTOMHBIX OpOuTanei yrieposna, o-
cBs3b. DU3NUECKHE CBOMCTBA AJIKAaHOB.

XWUMHYECKHE CBOMCTBAa aJKaHOB: pEaKIMH 3aMENIeHUs, W30MEepHU3aluu, JICTUIPUPOBAHMUS,
LUMKIA3al[UM, TUPOJU3a, KpeKkuHra, ropeHus. lIpencraBieHne O MeXaHHU3ME pPEaKUUd paguKaIbHOIO
3aMEeIICHMUS.

Haxoxnenne B nmpupoje. CriocoObl MOTYyYEHHUSI U TPUMEHEHUE ATKAHOB.

[Muknoankanbl. OOuIas popmyia, HOMEHKIaTypa U nzomepus. OCOOEHHOCTH CTPOEHUSI U XMMHUECKUX
CBOMCTB ManbIX (LMKJIONPOMNAaH, IUKIOO0yTaH) U OOBIYHBIX (IIMKJIOMEHTAH, IMMKJIOTeKCaH) IHKJIOAIKAHOB.
CnocoObI Mony4eHus U IpUMEHEHUE [TUKI0aTKaHOB.

Ankenbl. ['oMmomoruueckuil psig ankeHoB, oOmas Qopmysia, HOMEHKIATypa. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT ATKCHOB, SP°-THOPHIM3AIIS AaTOMHBIX OpOUTANIEH yIiepona, o- i -
cBs3u. CTpykTypHass W TeoMeTpuueckas (Iuc-TpaHc-) wuzoMepus. Dusuveckre CBOWCTBA aATKEHOB.
XUMHYECKUE CBOWMCTBA: PEaKUUM NPHUCOCTUHEHHUS, 3aMEUICHUsI B O-MOJIOKEHUE TpU JIBOWHON CBSI3H,
noymMepusanuu U okucieHus. [IpaBmio MapkoBHHKOBa. KauecTBeHHBIE pEakIMU Ha JBOHHYIO CBS3b.
CrocoObI TTOTydeHUsT U TPUMEHEHUE ATKEHOB.

Ankanuensl. Knaccudukanus ankajaueHOB (COMPsKEHHBIC, H30JMPOBAHHBIC, KYMYAUPOBAHHBLE).
Oco0eHHOCTH DJIIEKTPOHHOTO CTPOCHUS M XUMHUYECKHX CBOWCTB COMNPSDKEHHBIX AMEHOB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsokEHHBIX TUeHOB. CrIocoObl MOMYyYeHHS 1 IPUMEHEHHE alKaIUEeHOB.

Ankunbl. ['oMonornyeckuii psij aKuHOB, oO1as Gopmysa, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJKHHOB, SP-THOpHIM3alMs aTOMHBIX OpOWTaneil yriepoja.



®u3NyYeCcKnue CBOWCTBA AJKMHOB. XHMMHYECKHUE CBOWMCTBA: pEaKUUHM MNPUCOCIAUHEHUS, IUMEpPHU3ALUN U
TpUMEpHU3aLNU, OKHCIEeHHUA. KHCIOTHBIE CBONCTBA AJKMHOB, HMEIOIIMX KOHLEBYIO TPOWHYIO CBS3b.
KadecTBenHbIe peakiinyu Ha TPOMHYIO CBSI3b. CIIOCOOBI MOTYyYEHUS U IPUMEHEHUE aJIKUHOB.

Apomaruyeckue yrieBoaoponasl (apenbl). ['omonmormueckuit psa  apeHoB, obOmas ¢Gopmyna,
HOMEHKJIaTypa ¥ U30MepHs. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIbI OeH3oa. dusnyeckue
CBOMCTBa apeHOB. XMMHUYECKHUE CBOMCTBAa OEH30J1a M €ro TOMOJIOIOB: PEaKIMM 3aMELeHUs B OEH30JIbHOM
KOJIbLIE M YIVIEBOAOPOAHOM pajJMKajle, pPEaKUMU IPUCOCAUHEHUS, OKHUCIEHHE TIOMOJIOTOB OeH30Ja.
[IpencraBnenne 00 OpUEHTHPYIOUIEM JEHCTBUM 3aMeCTHTENed B OCH30JbHOM KOJIbLIE Ha MpHMEpe
QIKWIBHBIX PaIUKAIOB, KapOOKCHMIBHOM, TMIPOKCHIIBHOW, aMHUHO- W HUTPOTPYIIBI, aTOMOB TaJOT€HOB.
OCOOEHHOCTH XUMHMUYECKUX CBOMCTB cTHupona. Illomumepusauus cruposna. CrnocoObl MOJNYy4eHHUsST MU
IIPUMEHEHHE apOMATUYECKUX YIIIEBOJOPOIOB.

[Tpuponusrii ra3. Ilomyrueie HedTsHBIE Ta3bl. HedTh n e€ mpoucxoxnenue. KameHHbll yroiab u
OPOAYKTHl ero mepepaboTku. CrnocoObl mepepaboTku He(TH: TNEperoHka, KPEKUHT (TEPMHUYECKH,
KaTaJuTHuecKuil), pudopmuur, nuponaus. IIpoaykTel mnepepaboTku HePTH, HUX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOAOPOJOB. Peakuuy 3amMenieHusi rajoreHa Ha
THJIPOKCOTPYIILY, HUTPOIPYIIIy, IMAHOTPYIIITy, aMUHOrpymity. /leificTBue Ha rajJoreHnpou3BOHbIE BOJHOIO
U CIMPTOBOTO pacTBopa IEnouu. B3aumonelcTBre IurajaoreHalkaHoB ¢ MarHueM U IUHKOM. ITonsartue o
METAJIJIOOPraHUYECKUX COeIUHEHUsIX. lcnonp30BaHME TrajloreHNpPOM3BOAHBIX YIJIEBOJIOPOAOB B OBITY,
TEXHHMKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKcliepUMEHTalIbHbIE METOJbl M3Y4YEHHs BELIECTB M HUX NPEBpallleHUH: H3ydeHHe (pU3nuecKux
CBOWCTB YTJIEBOJOPOIOB (PacCTBOPUMOCTD), KaUECTBEHHBIX PEAKIUH YIJIeBOJOPOJOB pa3IMYHBIX KJIACCOB
(obeciBeunBanue OPOMHOMN WIJIM MOTHOW BOJIBI, pacCTBOpA MIEpPMaHraHaTa Kajus, B3aUMOICHCTBHE alleTHIICHA
C aMMHUa4yHbIM pacTBopoM okcuna cepedpa(l)), kauecTBeHHOEe OOHapyKEHUE YIJiepoAa U BOJOpOJa B
OpPraHUYECKUX BEIIEeCTBaX, MMOJyYCHHE 3TUJIEHA U M3yYEHHE €ro CBOMICTB, O3HAKOMJIEHHE C KOJIEKIHSIMU
«Heptp» n «Yroms», ¢ oOpa3lamMu IUIACTMAcC, KaydyKOB M PE3MHBI, MOJAEIMPOBAHHUE MOJEKYI
YIII€BOIOPOAOB U TaJIOTEHIIPOU3BOHBIX YITIEBOJAOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

[TpenensHble OonHOAaTOMHBbIE crnupThl. CTpoeHHE MOJIEKyNl (Ha HpHUMEpe MeTaHojJa M 3TaHoja).
['omonornueckuit psin, obmas Qopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukanus. Dusnueckue
CBOMCTBa MpelelbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSA3M MEXAY MOJIEKYJaMU CIHPTOB.
XVUMHYEeCKHMEe CBOMCTBA: pEaKIMHM 3aMELeHUus, JerujapaTraliiy, OKHCIEHHUS, B3aUMOJIEHCTBUE C
OpPraHMYeCKUMH M HEOpraHWYecKMMM KHciaoTamH. KadecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleiicTBue 3TaHONIAa M METaHOJIa Ha OpraHu3M denoBeka. CriocoObl MOMyYeHUs U TPUMEHEHHE OHOATOMHBIX
CIIUPTOB.

[TpocTeie a¢upsl, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — 3TUICHIVIMKOJIb M TiuuepuH. dusznyeckne M XMMUYECKHE CBOMCTBA:
peaKIMK 3aMelIeHUs, B3aUMOJICHCTBHE ¢ OPraHMYECKUMH M HEOPraHMYECKUMH KUCIIOTaMH, KaueCTBEHHas
peakius Ha MHOroaToMHbIe ciupThl. [IpeacraBienne o MexaHu3Me peakuuil HyKiIeo(QUIbHOTO 3aMeIeHUS.
JeiicTBue Ha opranu3M uenoBeka. CriocoObl MOTyYeHHS U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

@®enon.  CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHUE THJIPOKCOTPYNNBI M OEH30JBHOTO sjpa.
dusnueckue cBoiictBa (penona. OCOOEHHOCTH XMMHUECKUX CBOUCTB (heHona. KauecTBeHHBIE peakuuu Ha
¢enon. TokcuuHocTh Qenona. CrocoObl mosydeHus U npuMeHeHue ¢enona. denondopmanbaerugHas
cMoa.

KapOoHubHbIE COETMHEHNS — aJIbACTH/IBl U KETOHBI. DJIEKTPOHHOE CTPOECHUE KapOOHUIIBHOM I'PYIIIBI.
I'omonoruueckue psipl anbIeTHI0B U KETOHOB, 00m1ast ¢popMysa, U3oMepus U HOMeHKIatypa. duznueckue
CBOICTBa aJIbJIETUJI0B U KETOHOB. XUMHWUYECKUE CBOICTBA aJIbJETUI0B U KETOHOB: PEAKLIUN NIPUCOCTUHEHMSL.
OxucneHue aabJeruioB, Ka4eCTBEHHbIE peaklMM Ha anpieruipl. CrocoObl MOJy4YyeHUs U MPUMEHEHHE
aJIbJIETH/I0B U KETOHOB.



OnHOOCHOBHBIE TpenebHble KapOOHOBbIE KUCIOThl. OCOOEHHOCTH CTPOEHHUS MOJIEKYN KapOOHOBBIX
kucinot. M3omepust u HoMeHKIaTypa. Pusnueckue CBONCTBAa OJHOOCHOBHBIX MPEIENIbHBIX KapOOHOBBIX
KHUCTI0T. BolopoaHbIe CBS3U MEXAY MOJIEKyJIaMU KapOOHOBBIX KHUCIOT. XUMUYECKHUE CBOMCTBA: KUCIOTHBIE
CBOWCTBA, peakius 3Tepu(UKaluy, peakiu C y4aCTHEM YIJIEBOJAOPOAHOro paaukana. OcobeHHOCTH
CBOWCTB MYpPaBbUHOW KHUCIIOTHL. [loHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CJOXHBIX 3(upax.
Mmuoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U apOMAaTHYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHUCIIOT, T'MJIPOKCHKapOOHOBBIX KHCHOT. IIpencraButenu BhICHIMX KapOOHOBBIX
KHUCIIOT: CTE€apUHOBAasA, IAJIbMUTUHOBAs, OJICUHOBAs, JUHONE8As, JUHOAEHO8as KUCIOThL.. (CrnocoObl
IOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble 3¢upsl. ['omonornueckuit psn, odmas Gopmyna, nzomepus U HomeHKIarypa. Ousndeckue
Y XMMUYECKHE CBOMCTBA: TUAPOIN3 B KUCJIOW U LIEJIOYHOU Cpee.

XKupsr. Ctpoenne, GU3MUECKUe U XUMHUECKUE CBOMCTBA JKUPOB: THAPOIU3 B KHUCIOH M INEIOYHOM
cpeae. OcoOEHHOCTH CBOWMCTB JKHPOB, COICPIKALIMX OCTATKU HEMPEICNIbHBIX KHPHBIX KUCIOT. JKHUPHI B
IPUPOJE.

MBpBUT4 KaK COJTU BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmast xapakTepucTuka yriaeBonoB. Kiaccudukaius yrieBogoB (MOHO-, JH- U TOJHCAXAPUIIBI).
MoHnocaxapupl: III0K03a, (pyKTo3a, TIajakro3a, pubo3a, ne3okcupubo3a. Pusznyeckue CBOMCTBA U
HaxoxJeHue B npupozae. orocunres. XumMudyeckrne CBOMCTBA TJIFOKO3bI: PEAKLIMK C yYACTUEM CIIUPTOBBIX U
aNbJIETUIHON TPYII, CIMPTOBOE M MOJOYHOKHCIOe OpoxeHue. [IpumeHeHHe IIIOKO3bI, €€ 3HA4YeHHE B
KU3HEJEATENIbHOCTU opraHu3Ma. Jlucaxapuzapl: caxaposa, ManbTO3a M JIakTo3a. BoccraHaBiuBaroume u
HEBOCCTaHaBIMUBAIOLME Aucaxapuabl. ['maponus aucaxapunoB. HaxoxaeHue B mpupojie U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmani, TJIUMKOreH U 1Heiunoso3a. CTpoeHHe MakpOMOJEKYJd Kpaxmania, TJIMKOT€Ha U
1eJUTI0N103bl. PU3NYECKHe CBOMCTBA KpaxMaia U LEJUIF0JI03bl. XMMHUYECKHE CBOMCTBA KpaxMmana: THIpoJiu3,
Ka4eCTBEHHAsT PEaKIHs C HMOJAOM. XUMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI: THUAPOJH3, IMOTydyeHHe >(PHpOB
1esuTr0103bl. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

OKCIIEpUMEHTAIbHbIE METOJbl M3YyUYEHHUs BEIIECTB M MX MPEBPALICHUMN: PACTBOPUMOCTH Pa3IUUYHBIX
CIIUPTOB B BOJIE, B3aUMOJICMCTBUE 3TAHOJIA C HATPUEM, OKHUCIEHHUE 3TUJIOBOIO CHOUPTA B aJbJETH]l HA
packaji€HHOM METHOM TPOBOJIOKE, OKHCJIEHHE JSTUJIOBOIO CIHUpPTa JUXPOMATOM Kaiausi (BO3MOXKHO
UCIIOJIb30BaHUE  BUJIEOMATEPHUANIOB), KAue€CTBEHHbIE peakUMM Ha alpJeruipl (C  TUAPOKCUIOM
muammuHcepeopa(l) u ruapoxcuaom menu(ll)), peakus rimunepuna ¢ rugpokcuaom meau(ll), xumuyeckue
CBOICTBAa pacTBOpa YKCYCHON KHCIOTBI, B3aUMOJICICTBHE pacTBOpa TIIOKO3bl ¢ ruapokcuaom mean(ll),
B3aMMOJIEHCTBHE KpaxMaa ¢ HOJO0M, PELIEHUE IKCIEPUMEHTANIbHbBIX 33a4 10 TeMaM «CIupThl U GEHOIBI,
«Kap6oHoBbie KucnoTsl. CiioxxHbIE 3QUPHI».

A3oTcoaepxanie OpraHunyecKne CoeINHEeHusl.

AMUHBI — OpraHM4eckue Ipou3BOAHbIe amMmuaka. Knaccudukauus aMuHOB: anudaTHyecKHe |
apoMaTH4YeCKHe; NepBUYHbIE, BTOPUUHbIE U TpeTUuHble. CTpoeHHe MoJieKyll, obmas Gopmyia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOICTBAa. XUMHUYECKOE CBOWCTBA anu(aTUYECKHMX AaMHHOB: OCHOBHbBIE
CBOICTBA, AIKWIMPOBAaHUE, B3aMMOJCHCTBHE IEPBUYHBIX aMUHOB C a30THCTOM kuciaoroil. Comn
AITKAIIAMMOHMUSL.

AHWIMH — MpeAcTaBUTelb aMUHOB apoMarudeckoro psijaa. CtpoeHue aHuianHa. B3anmHoe BiusHue
Ipynn aToMoB B MoJieKysie anuianHa. OCOOEHHOCTH XMMUYECKUX CBOMCTB aHWINHA. KauecTBeHHbIE peakInu
Ha aHWiIMH. CrocoObl MONydeHUs M TNpUMeHeHue anmudaTuyeckux amuHOB. llodydenue aHunMHA U3
HUTPOOEH3071a.

AmuHokucioTel. Homenknarypa u uzomepusi. OTaenbHbIe MPEACTaBUTENN 0-aMUHOKHUCIIOT: TJIMIIMH,
anaHuH. Pu3nyecKkue CBONCTBA aMUHOKHUCIOT. XMUMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak aM(OTEepHBIX
OpPraHUYeCKUX COEJIMHEHHH, peaklys MOJUKOHJEHCAuU, 00pa3oBaHue NMENTUIHON CBs3U. buosornyeckoe
3HauY€HUE aMMHOKUCIOT. CUHTE3 ¥ TUAPOJIN3 MENTUIOB.

benku xak mnpupoanble mnonumepsl. IlepBuyHas, BTOpHYHAsE M TPETUYHAs CTPYKTypa OEJIKOB.
XvMHYecKue CBOWCTBA OENKOB: TMAPOJIN3, AEHATYpallus, KaYeCTBEHHbIE peakluy Ha OesKu.



OKCrepUMEHTAIbHBIE METOAbl U3YUYEHHUS BEIECTB U MX MPEBPAIlEHUIl: pacTBOpeHHEe OEIKOB B BOJIE,
neHatypauus OelKOB MpU HarpeBaHUU, I[BETHbIE PEAKIMU Ha OEJNKH, pelIeHHe SKCIIEPUMEHTATBHBIX 3a]1a4
0 TeMaM «A30TCOoJIepKalllie OpraHndecKue CoeAMHeHUs» U «Pacno3HaBaHUE OPraHUYECKUX COEIUMHEHUI.

BbicokoMoieKyJISIDHBIE COeIMHEHHUS .

OCHOBHBIE MOHSTHS XUMUHM BBICOKOMOJICKYJISIPHBIX COCAMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, CTENEeHb [OJIMMEpHU3aluu, CpeaHss MOoJeKylsipHas Macca. OCHOBHbIE METOABI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEPU3AIIUS U MOJIUKOHICHCAIIHSL.

[Tonmumepuble Marepuanbl. [lmactmacchl  (HOMWMATUICH, MOJUIIPONMICH, TOJMBUHUIXIIOPUI,
HOJHUCTUPOJ, TMOJUMETWIMETAKPHIAT, IOJUKAapOOHAThl, MNOJMMATWICHTepedTanaT). YTHIU3AUUs WU
nepepaboTKa MIacTuKa.

DOnacToMepbl: HaTypallbHBI KaydyK, CHUHTETHYECKHEe Kaydyku (OyTaaueHOBBIN, XJIOPOMPEHOBBIMH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypanbHble (XJIONOK, LIEPCTh, HIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTATHOE BOJIOKHO),
CHHTETHYECKHE (KAIPOH | JIABCAH).

[Tonmumepsl crenuanbHOro HazHaueHUs (Te(yOH, KeBJap, DSJIEKTPOIPOBOJIAIIME IOJUMEPHI,
OuopaszinaraeMble OJIUMEPBHI).

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUSI BELECTB U MX MPEBPALLEHUI: 03HAKOMJIEHHE C 0o0pa3Lamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, Kay4yKOB, peIllleHHEe AKCIEPUMEHTaIbHBIX 3aJad IO
Teme «Pacro3HaBaHue TIaCTMACC U BOJIOKOH».

Pacuérnble 3anaum.

Haxoxnenue MonexkynsipHoit opMyIibl OpraHMYECKOr0 COETUHEHHS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYISAPHOW (OpMyIbl OPraHMYECKOTO COEAMHEHHUs MO Macce
(00bEMY) TPOAYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pPEaKUUH W/UIH
MCXOJHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYPHOW (OPMYNBI OPraHWYECKOrO BEIIECTBA HA OCHOBE €ro
XUMHYECKMX CBOMCTB MM CHOCOOOB MOJyYEHUs, OIPEAEICHHE JI0JIM BbIXOAA MPOJIYKTa PpEaKkLHUU OT
TEOPETUUYECKH BO3MOXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanmzanus MeXnpeIMeTHBIX CBs3edl IpU  M3ydyeHUM opraHuueckoil xumuu B 10  kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOIh30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TOHSTHUH,
MPUHATHIX B OTAENIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE MMOHATHUS: SBJICHHE, HAYYHBIN (aKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAJIH3,
CUHTE3, Kiaccudukanus, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MOIEIb, MOJIEIUPOBAHHE.

®usuka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYyJa, JHEPreTUYECKUH YPOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOe COCTOSHUE BEIlecTBa, (U3NYECKUE BEIMYMHBI, €IUHULIBI U3MEPEHHS,
CKOPOCTb, SHEPI'Hs, Macca.

buonorus: kierka, opraHu3M, OSKocHcTema, Ouocdepa, MeTaboJM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TeTePOTPOPHBIN THIT MUTAHUS, OpOKEHHUE, POTOCUHTE3, NbIXaHUE, OCTTKH, YTIIEBOIbI, )KUPHI,
HYKJIGHHOBBIE KHUCIIOTHI, (JEPMEHTHI.

['eorpacdus: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHomoTHs: TUIEBBIE TTPOTYKThI, OCHOBHI PAIlMOHAIIBHOTO TTUTAHUS, MOIOIIIAE CPEICTBA, MaTEPUAITBI
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuUMHUeckuid ineMeHT. M3otonbl. CTpoeHne 3JeKTPOHHBIX 000J104eK
aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U MOAYypOBHHU. ATOMHBIe opOuTanu. Knaccudukanus
XHUMHYECKUX DJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue 371eKTPOHOB MO aTOMHBIM OPOHMTAIISIM.
DJEeKTpOHHbIE KOH(MUTYpallMd aTOMOB D3JIEMEHTOB NEPBOr0O—4YEeTBEPTOrO IMEPHUOJOB B OCHOBHOM H
BO30YKAEHHOM COCTOSIHUH, FIEKTPOHHbIE KOHPUTYPALIUK HOHOB. DJIEKTPOOTPULIATENbHOCTD.



ITepuonnueckuii 3akoH u [lepuoanueckas cucremMa xumudeckux snemeHToB J[.M. MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa W Ileproanyeckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHON Teopueu
CTpOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX U CIOXHBIX BEIIECTB IO TpymmaM M NepuojaM. 3HaueHue nepuoaudeckoro 3akona JI.W.
Meneneesa.

Xumuueckasi CBs3b. BHU/IbI XMMHUUYECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, MeTaJuIndecKas. MexaHnu3Mbl
o0pa3oBaHMsl KOBaJICHTHOM CBsI3M: OOMEHHBIH W JOHOPHO-AKLENTOPHBIM. DHEpruss U JJIMHA CBS3H.
[TonsspHOCTH, HAIPABJIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBSi3U. KpaTHbie cBsA3U. BonopoaHas CBA3b.
MeXMOJIEKYIISIPHBIE B3aUMOIEHCTBUSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C HX
TEOMETPUUYECKUM CTPOCHUEM (Ha IPUMEPE COSAMHEHU AIIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBnenue 0 KOMIUIEKCHBIX COCIMHECHMUSIX. Cocras KOMIIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarTeb, JUTraHAbl. 3HAaUeHUE KOMIUICKCHBIX coeanHeHHi. [loHsTHe 0 KOOpIMHAIMOHHOM
XUMUH.

BemectBa MONEKYJISIPHOTO W HEMOJIEKYJISPHOTO CTPOEHUsA. THMbl KPUCTAUNIMYECKUX PELIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

IlonsTne 0 nucnepcHbIX cuctemax. Mctunubie pactBopsl. IIpencraBinenre 0 KOJUIOUIHBIX pacTBOpax.
CnocoObl  BbIpaKEHUS KOHIIEHTPAIMM PAcTBOPOB: MaccoBas JOJsl BEIIECTBA B PAacTBOpPE, MOJsIpHas
KOHLIEHTpauus. HachllieHHble U HEHACBIIIEHHbIE PACTBOPBI, pACTBOPUMOCTh. KpucTramioruaparsl.

Krnaccudukanus u HOMEHKJIaTypa HEOPraHWYEeCKHX BEIICCTB. TpUBUANBHBIC Ha3BaHUS OTICIHHBIX
IIPEICTABUTENIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMUYECKHMX peEakIHii B HEOPraHWYeCKOW M OpraHMYecKod XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHHUs M MPEBpAIICHUS SHEPrUU MPU XUMHUYECKHX pPEaKIUsX.
TemnnoBble 3¢ (EKTh XUMUYECKUX peakiuil. TepMOXUMHUYECKHE YPaBHEHHS.

CKOpOoCTh XHMMHMUYECKOW peakiuu, €€ 3aBHCHUMOCTh OT pa3iu4HbIX (akTopoB. ['oMoreHHbie u
rereporeHHble peakuuu. Katanus u karaau3aTopsl.

OOpatumble W HeoOpaTHUMbIE peaklUuu. XUMHUYEeCKoe paBHOBecue. KOHCTaHTa XMMHYECKOTO
paBHOBecHs. DaKTOPBI, BIMAIOIIME HA IOJIOKEHUE XMMHYECKOIO PAaBHOBECHS: TEMIIEpaTypa, AaBICHUE U
KOHIICHTpAllMU BEIECTB, y4acTBYIOIMHKX B peakuuu. [IpuHnumn Jle Harense.

DnekTponauTrueckas aucconnanus. CuibHbIe U cradble nnekTponuThl. Ctenens aucconuanuu. Cpena
BOJHBIX PACTBOPOB: KHCIOTHAasA, HeWTpanbHas, mienouyHas. Bomopoanslii mokaszarens (pH) pactBopa.
l'unponus coneit. Peakiuu noHHOro 0OMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
[Ipouiecchl OKHCIIEHMSI W BOCCTAHOBJIEHHA. BakHelmune OKUCIUTENHM W BOCCTaHOBUTENW. Meroa
AIEKTPOHHOTO OaaHca. DNEeKTPOIU3 pAaCTBOPOB U PACIIIIABOB BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl M3YYEHHs BELIECTB M HMX MPEBpALICHHI: pasiioKeHUue NepoKcuia
BOJOPO/JA B IPUCYTCTBUU KATAIM3aTOPA, MOJEIN KPUCTALUIMYECKHX PEIIETOK, IPOBEACHHUE PpPEaKIUil
MOHHOTO OOMeEHa, OmpeeNieHue CpeAbl PacTBOPOB C TMOMOUIbI0 HMHAWKATOPOB, HM3yUYEHUE BIUSHUS
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxxenne HemetamioB B Ilepuonnueckoit cucreme xumuueckux snemeHToB [[.M. MenneneeBa u
OCOOCHHOCTH CTpOCHMSI UX aTOMOB. Du3nyeckue CBOICTBA HEMETAUIOB. AJOTPONHS HEMETAIOB (Ha
npuMepe KUCIopoaa, cepsl, hocdopa u yriaepoaa).

Bonopon. [lonyuenue, ¢puznueckue 1 XUMUYECKUE CBOICTBA: PeaKIMU ¢ METaJIaMU U HEMETaJlJIaMH,
BOCCTAHOBUTENbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE JIEMEHTHI.

['anorensl. HaxoxxaeHue B mpupoje, CocoObl MONydeHHs, GU3NUECKHEe U XUMUYECKHE CBOMCTBA.
lamorenoBomopoabl. BaxHeiflmue KUCIOpoAcoAepkallue CcoeIuHeHus ranoreHoB. JlabopatopHele u
MPOMBINIICHHBIE CIIOCOOBI MOTYYEeHUS TaIoTeHOB. [I[prMeHeHue rajJoreHoB U UX COeIMHEHUH.

Kucnopon, o30H. JIabopaTopHble ¥ MPOMBIIIJIEHHBIE CITOCOOBI OTy4YeHHs Kuciopoaa. dusnueckue u
XUMUYECKHE CBOWCTBA U IPUMEHEHHE KUCI0PO1a U 030HA. OKCHJIBI ¥ IEPOKCHUIBI.



Cepa. Haxoxnmenue B TpHpoje, CIOCOOBI MOTydeHUs, (PU3NUECKHMEe W XUMHYECKHE CBOMCTBA.
Ceposogopon, cynbduasl. Oxcun cepoi(1V), oxcun cepei(VI). CepHucras u cepHasi KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOWMCTB CEpHOM KUCIOTHI. [IpumMenenune cepol U €€ COeTMHECHU.

A3zoT. HaxoxieHue B pupo/ie, CriocoObl MOTy4eHus!, PU3NUECKUEe 1 XUMHUYECKHE CBOIICTBa. AMMMAK,
HUTpUAbL. OKCUAbl a30Ta. A30THUCTasg M a30THAas KUCIOTHI U UX coid. OcOOEHHOCTH CBOMCTB a30THOM
kucnotel. [IpumeHenue a3ota u ero coelMHEeHU. A30THbIE yI00peHusl.

®ochop. Haxoxnenue B mpupoje, crnocoObl moiyueHus, (pusnueckue M XMUMHYECKHE CBOMCTBA.
®ochunsr u hochun. Oxcuabl dochopa, hochopras kucnora u e€ conmu. [Ipumenenue docdopa u ero
coeaunenuii. @ochopusie yn1oopeHus.

Yrnepon, HaxoxkiaeHue B mpupone. AsorpornHble Moaudukamuu. Duzndyeckue U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoM. Oxcua yriaepoxaa(ll), oxcunm yrmepoma(lV),
yrojibHasi KUCJIOTa U €€ CONU. AKTUBUPOBAHHBIN yrojb, ancopOuus. PymnepeHsl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IppuMeHeHne npocThIX BELECTB, 00Pa30BAaHHBIX YIIIEPOAOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupone, crnocoObl MoixydeHus, (GuU3MUecKue M XUMHUYECKHE CBOMCTBA.
Oxkcun xkpemuus(1V), kxpemHueBas KucioTa, cuinukarsl. [IpumeHenne kpemMHus u ero coeauHenuii. CTekIo,
€ro IMOJy4YeHHUE, BUJIbI CTEKJIA.

[Tonoxxenne meramioB B Ilepuoanueckoi cucreMe XMMHUUECKHUX 3J1eMeHTOB. OCOOEHHOCTH CTPOEHUS
JNEKTPOHHBIX 000JI0ueK aTtoMoB MeTaioB. OOmme ¢usnyeckue cBoiicTBa MetauioB. [IpumeHnenwue
METAIIJIOB B OBITY ¥ TexHHUKe. CIJIaBbl METAIIJIOB.

DJEKTPOXUMHUECKUN psA HampspkeHHd MeTtauioB. OOmme cnocoObl  MONyYeHHs] METaJIOB:
TUAPOMETAJUIYPrisi, MUPOMETAIIYprus, 3aeKkTpoMeTainyprus. [lonstue o koppozun metanioB. CrocoOsl
3allUThl OT KOPPO3UHU.

O6mas xapaktepuctuka metamioB |A-rpynmst [leprogudeckold CUCTEMBbl XUMUYECKHX 3JEMEHTOB.
Harpwii u kanuit: monydeHue, Gu3nveckre U XMMHISCKAE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEHIECTB M UX
COCIMHEHU.

O6mas xapakrepuctuka MetaiioB |l|A-rpynmnsl [lepuoanueckoil cucteMbl XUMUYECKUX 3JIEMEHTOB.
Maruuii ¥ KanblIui: MoyiydeHue, Gu3nuecKue U XMMHYECKHe CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
ux coeguHeHui. JKECTKOCTH BOMIBI U CIIOCOOBI €€ yCTpaHEHHUS.

ANIOMUHUI: TOydeHue, GU3ndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHHUE MPOCTOro BEIIECTBA U
ero coeauHeHwil. AMQOTEpHBIE CBOWCTBAa OKCHIAa U THIPOKCHIA AIIOMHHHS, THIPOKCOKOMIUIEKCHI
AITIOMUHMUSL.

OO6mass xapakTtepuctuka MeTaioB mnoOouHbix mnoarpynn (b-rpynm) Ilepuonnueckoil cuctembl
XUMHYECKHUX 3JIEMEHTOB.

dusnyeckue U XUMHUYECKHE CBOMCTBA XpoMma U ero coenuHenuit. Oxcuapl u ruapokcuap xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomatsl 1 1uxpomatsl, UX OKUCIUTENbHbIE CBOWCTBA. [lonyuenne u npuMeHeHue
Xpoma.

®u3nyeckue W XMMHUYECKUE CBOMCTBA MapraHila M €ro coeAuHEeHH. BakHelmme coenuHeHus
mapranna(ll), mapranuna(lV), mapranna(VI1) u mapranmna(VIl). ITlepmanranar kanus, ero OKHCIUTENbHBIC
CBOMCTBA.

®u3nyeckue U XMMHUYECKHE CBOMCTBA JKelie3a U €ro coeauHeHuil. OKCHAbl, TUAPOKCUIBI U COJU
xenesza(ll) u xxeneza(lll). Tlonydyenue u npuMeHeHue Kee3a U ero CIijaBoB.

Pur3nyeckne U XMMHUYECKHE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenre u npuMeHeHne MeIu 1 eé
COCIMHECHUI.

[{uak: momydeHue, (uU3MYECKHUe W XUMHUYECKHE CBOWCTBA. AMQOTEepHBIE CBOWCTBA OKCHAA U
TUAPOKCUAA LIMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [I[ppuMeHeHne IMHKa U €r0 COeMHEHHI.

OKcliepUMEHTabHbIE METO/Abl HM3y4YeHHs BEUIECTB W UX TMpeBpalleHuil: H3ydeHue o0pasloB
HEMETaJJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHust B KUCIOPOJe, U3yUeHHEe KOJUIeKIH «MeTauisl 1
CIUIaBbl», B3aUMOJCHCTBHE IIENOYHBIX U IIEJOYHO3EMENbHBIX METAIJIOB C BOJOW (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB), B3aMMOJECHCTBIE IIUHKA U KeJlie3a C PacTBOpPAMU KHUCIOT U ILEeIoYei,
KaueCTBEHHbIE pEaKIMM Ha HEOPraHWYeCKWe AaHHOHbI, KAaTHOH BOJOPOAA W KAaTHOHBI METAJUIOB,



B3aMMOJCHCTBUE THIPOKCUIOB AIIOMHUHHA M LUHKA C PACTBOPAMM KHCIOT U IIEJIOYEH, pEIICHHE
9KCHEPUMEHTAIbHBIX 3a7a4 1o Temam «[amorens», «Cepa u e€ coenuHeHHs», «A30T U (ochop u ux
COEAMHEHUs», «MeTasibl INIaBHBIX MOArPYNI», «MeTallibl MOOOYHBIX HOATPYIII.

XuMHS U )KU3Hb.

Posp xuMum B obecnieueHHH yCTOWYMBOIO Pa3BUTHA dejoBedecTBa. [IoHATHE O HAydHBIX METOJAX
IIO3HAHUS U METOAOJOTHMM HAay4dyHOro HccienoBaHus. HaydHele IPHHLIMIBI OpraHU3alud XUMHYECKOIO
npou3BocTBa. [IpoMblluIeHHBIE CIOCOOB! MOTYYEHUS BAaXXHEHIIMX BELIECTB (Ha NMpUMeEpEe MPOMU3BOJCTBA
aMMHaKa, CEpHOM KHCIOTbI, MeTaHoja). IIpoMblieHHble COCOObI IMOJIyYEHHsS METAJJIOB U CIUIABOB.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOWIEH cpensl W ero mnociencTBus. Poimbs XumMum B obecnieueHHH
SHEPreTU4ecKoil 6€30MacHOCTH.

XuMus U 310poBbe yenoBeka. JlekapcTBeHHble cpenctBa. IIpaBuia MCnob30BaHUs JIEKAPCTBEHHBIX
npenaparos. Poiab XUMUM B pa3BUTUHA MEIULIMHBI.

XUMUS TUIIK: OCHOBHBIE KOMIOHEHTHI, MUIIEBbIe 100aBkU. Ponb XumMun B oOecrieueHNH MUILEBOH
0€30MacHOCTH.

Kocmernueckue u napgromepHsie cpenctBa. beitoBast xumus. [IpaBuia 6€3011acHOr0 HCHOIb30BaHMS
IpernapaToB OBITOBOW XUMHH B IIOBCEAHEBHOW KHU3HU.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XuMmus B celbCKOM Xxo3siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MAaTepHajbl, KpacKd, CTEKJIO, Kepamuka. Marepuaisl Ui
NEeKTpOHMKU. HanoTexHonoruu.

Pacuérnble 3anaum.

PacuéTsl: Macchl BemecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00BbEMY OJTHOTO M3 YYaCTBYIOLIUX B PEAKIIMU BELIECTB, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB
peaKIyu, ecld OJHO W3 BEHIECTB HMMEET IMPHMECH, MacChl (00BhEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKIuy, ecii OJHO U3 BEIIECTB JaHO B BUJE PacTBOpa C ONPEACIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO
BELIECTBA, MACCOBOM JOJM M MOJSPHOM KOHLEHTPALIMM BEIIECTBA B PAcTBOPE, AOJIM BBIXOAA MPOLYKTa
peaKuuyu OT TEOPETUUECKHA BO3ZMOXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMEeTHBIX CBsI3ed NP M3y4yeHUHU oOlIe U HeopraHudeckod xumuu B 11 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYyUHBIX IOHATUN, Tak U TOHSITHH,
MIPUHATBIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHHE, HAYUHbIN (akT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJIN3,
CUHTE3, KiaccUQUKalus, MEepUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHUe, OKCHEPUMEHT, MOJEb,
MOJEIINPOBAHUE.

®dusuka: Mmarepus, MUKPOMHUp, MAaKpOMHP, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HU30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, UJCANIbHBIN ra3, Gu3nyecKue BeIUYUHbBI, €IMHULIBI U3MEPEHNUS, CKOPOCTb, SHEPTHS, Macca.

buonorus: knerka, opraHusMm, sKocucTeMa, Ouocdepa, MeTabOIM3M, MAKpO- U MHUKPOIIEMEHTHI,
OenKu, KUPBI, YIJIEBOJbI, HYKIEHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK
SHEPIMH B YKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMbIE, TOILIIUBO, PECYPCHI.

TexHomorus:  XuUMHUYECKass  MPOMBILUICHHOCTb,  METAJUIypIUs, CTPOUTEIBHBIE  MaTepHUalbl,
CENbCKOXO35CTBEHHOE IIPOU3BOJICTBO, MUIIEBas MIPOMBIIIIJIEHHOCTb, bapmarieBTHUECKAs
IPOMBIIUIEHHOCTh, ITPOU3BOJACTBO KOCMETHYECKHMX IIPENapaTroB, NPOU3BOACTBO KOHCTPYKLIHMOHHBIX
MaTepHuaJoB, AIEKTPOHHAS MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT MIH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMUU HA VYIJIYBJIIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE JTUYHOCTHBIX PE3YJIbTaTOB
OCBOEHHUSI TMpeAMeTa «XHUMHUS» Ha YpPOBHE CpeIHEro oomero o0pa3oBaHUs BBIJICIEHBI CIEIYIOIINE
COCTABJISIIOLIME: OCO3HAHHE OOYYAIOIIMMUCS POCCUUCKOW TpakJAaHCKON HIECHTUYHOCTHU;, TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEICTICHIIO; HAIMYNE MOTUBAIIUU K 00YUEHUIO; TOTOBHOCTD U
CIOCOOHOCTh O0YyYaroIMXCs PYKOBOJICTBOBAThCS MPHUHATHIMA B OOIIECTBE NpaBUJIAaMU M HOPMaMu
MOBE/ICHUS; HaJM4Me IPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYpPbI; CHOCOOHOCTh CTaBUTh LI€JIU U CTPOUTH
YKU3HEHHBIC ILJIAHBI.

JImaHOCTHBIE pPe3yabTaThl OCBOCHHS NpeaMeTa «XHMHS» OTPa¥aroT C(HOPMUPOBAHHOCTH OTBITA
MO3HABATEJILHON U MPAKTHUECKOHN JIeATEIbHOCTH 00YYaroIIUXCsl B MpOIecce pealn3anuu 00pa3oBaTelbHON
JESITEIbHOCTH.

JIMdHOCTHBIE PE3yabTaThl OCBOCHHS TpeaMeTa «XHUMHS» OTPaKaoT CcHOpMHPOBAHHOCTH OMBITA
MO3HABATEIIFHON M MIPAKTHYECKOHN JEATEITHPHOCTH OO0YJAIOIIMXCS B MPOIIECCe pealn3aluu 00pa3oBaTeIbHON
NESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

OCO3HAHUs O0YYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX IMPaB M OOS3aHHOCTEH, YBAKEHUS K 3aKOHY W
MIPaBOTIOPSIKY;

MPEJICTABICHUS O COLUANBHBIX HOPMAaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOW NEATEIBHOCTH IMPU CO3/IaHUU YU4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apPryMEHTBHI JIPYrux IpHU
aHaJIM3€ Pa3IUYHbIX BUJIOB YU€OHOU NESTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUH;

YBOXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTUYECKOTO TMPHUIOKEHUS XHUMUH,
OCO3HAaHHSA TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT MATUTENbHBIX HaONI0IEHUH, KPOMOTIUBBIX
SKCHEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

WHTEpEeCa U TO3HABAaTEJIbHBIX MOTHBOB B IOJIYYCHHUH U TIOCIEAYIOIIEM aHalu3e WH(OopManuu o
MEePETOBBIX TOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHMS, STHUECKOT0 TIOBEICHMUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYyalldd, CBSI3aHHbIE C XHUMHYECKUMHU SBJICHUSMU, U TPUHUMATh
OCO3HAHHBIE PEIIECHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBEACHUE M MOCTYNKH CBOUX TOBApPHUILIEH C MO3UIUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEACTBUI OCTYIIKOB;

4) dopMupoBaHNs KYJbTYpPbl 310POBbS:

MMOHUMAHUS IIEHHOCTEH 37I0pOBOr0 M Oe30macHOro odpasa KWU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOnrofieHus] TMpaBuUil 0E30MacHOTr0 OOpaIleHUs] C BEIIECTBAMU B OBITY, MOBCETHEBHOW JKU3HH, B
TPYJIOBOH ESATEIBHOCTH;

MOHUMAHUS IICHHOCTH TIPAaBWJI HWHAWBUIAYaTbHOTO M KOJUIGKTUBHOTO OE€30I1acCHOTO TOBEICHHS B
CUTYaIUSAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBHIA W HETPUATUS BPEIHBIX MPUBHIYEK (YIMOTPEOICHUS AIKOTOIs, HAPKOTHKOB,
KYpEHHUs);



5) TpynoBOro BocnuTaHus:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIENIOBATEIbCKON JAEATENbHOCTH, OOILECTBEHHO
MOJIE3HOM, TBOPUECKOMN U APYTUX BUAX JEATCIIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4acTHE B PEUICHUM NMPAKTUUYECKUX 3a7ad COLMAIbHOM HalpaBIeHHOCTH (B
paMKax CBOEro Kjiacca, LIKOJIbI);

UHTEpeca K IMPAKTUYECKOMY M3Y4YEHHIO Npodeccuil pa3IuyHOro pojaa, B TOM 4YHUCIE HA OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XEHUS K TPYY, JTIOASIM TPYyJla U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIUBUAYaAJbHOW TpaeKTOpuM oOpa3oBaHus, Oyaymliei
npopeccun M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEHM K XMMHHU, UHTEPECOB U MOTPEeOHOCTEN 00111eCTBa;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKHU LEIecO00pa3HOro OTHOUICHUSI K MPUPOAE KaK MCTOYHHMKY CYIIECTBOBAHUS XM3HH Ha
3emie;

IIOHUMaHHMs IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPo0JieM, BIUSHUS SKOHOMUYECKHUX MPOLIECCOB
Ha COCTOSIHHE MIPUPOJHON U COLUAIIBHOU CPEJIbL;

OCO3HAaHHA HEOOXOJMMOCTH MHCIIOJIb30BaHMUSI JIOCTH)KEHUM XMMHMM JUIsI PELICHUS BOIPOCOB
palOHaIbHOIO IPUPOIOIIOIB30BaAHUS;

AKTUBHOTI'O HENPUATHA [EHCTBUHM, NPUHOCSIILUX BpEl OKpPYXKarolled NPUPOAHON Cpele, yYMEHHs
POTHO3UPOBATh HEOJIArONpPHUATHBIE HKOJOTHYECKUE TOCHEACTBHS TNPEANPHHIUMAEMBIX JCUCTBUH U
IpeloTBpallaTh UX;

HaJIMYUs Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, DKOJIOTMUYECKON KYyJIbTYphl, ONBITA NEATEIBHOCTH
9KOJIOTMYECKON HAIPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaTLCSA UMM B IIO3HABATEIbHON, KOMMYHUKaTUBHOU
¥ COIMAJIbHOM MPaKTHKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH UICOIOTUN XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd M OOLIECTBEHHOU
IIPAKTUKH;

NOHMMAaHUA CleNU(UKH XUMHUHM KaK HayKH, OCO3HaHHUS €€ poiu B (OPMUPOBAHMM PAIL[MOHAIBHOIO
HAyYHOTO MBIIUIEHUS, CO3JaHUU 1IE€JOCTHOTO MPEICTABIECHUS 00 OKpYXaloUleM MHpE Kak O €IWHCTBE
OpUPOJBl U YEJOBEKa, B IMO3HAHWUU MPHUPOTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpoOJeM COXpaHEHHs
IIPUPOJHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTM XUMHUHM I COBPEMEHHOM IMBWIM3alUu: B €€
T'YMaHUCTUYECKOW HAIPaBIEHHOCTH U Ba)KHOM POJIM B CO3/1aHMU HOBOM 0a3bl MaTepuaibHOW KYJIbTYpHI, B
peLIeHUH TI00alIbHBIX MPOOJieM YCTOHUMBOrO pa3BUTHs YeIOBEYECTBA — CBHIPHEBOW, HEPreTHUYECKOH,
NUIIEBOM M SKOJIOTMYECKOH 0e30MacHOCTH, B Pa3BUTHUM MEAMLMHBI, 00ECIIEUEHUH YCIOBHM YCIEIIHOTO
TpyZJa U SKOJIOTMYeCKU KOM(OPTHOI JKU3HU KaXKJOr0 WieHa O0IIeCcTBa;

€CTECTBEHHO-HAYyYHOW TpaMOTHOCTU: MOHHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh IMOJydaeMble 3HAHUS JUId aHaiu3a U OObsSCHEHUS
SBJICHUH OKPYKAIOIIEr0 MHUpAa M MPOUCXOJAIIMX B HEM H3MEHEHHMH, yMeHHUs JaenaTb O0OOCHOBaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAay4yHBIX ()aKTOB M HMMEIOIIMXCS JaHHBIX C IENbI0 MOJYyYeHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCMOJIb30BaTh XUMMYECKHE 3HAHMS I pelieHus mpodiieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K NO3HAHUIO, HCCIIE0OBATENBCKOM AESITENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH M0 XMMUHU B COOTBETCTBHUHU C KU3HEHHBIMH ITOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax mpodhecCHOHATBLHOMN 1A TeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaqmeTHble pe3yabTaThl OCBOEHHUS NPOrpaMMbl IO XUMHM Ha YPOBHE CpEIHEro oOIIero
00pa3zoBaHMs BKIIOYAOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PEHHUS  OOYHYAIOMIMXCS  MEXIUCIHUILTUHAPHBIC
(MeXmpenMeTHbIE) OOIIeHAYYHbIE TOHSATHS, OTPAXKAIOUIHE IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpPA U
crneuu(uKy METON0B IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHs,
SBJICHHE, IIPOLECC, CHUCTEMa, HayyHbId (DaKkT, NPUHLMKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
UCCIIeIOBaHNe, HAOI0IeHIE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHue);

YHUBEpCaJbHbIE Yy4eOHbIE JeicTBUs (ITO3HABATENbHbIE, KOMMYHHUKATHUBHBIC, PETYJISTHBHBIC),
obecneunBaromue (GopMupoBaHue (QYHKIMOHAJIBHOW TIPAaMOTHOCTM U COLMAJIbHOM  KOMIETEHIUH
00ydJaromuxcs;

CHOCOOHOCTh O0YYaIOIIUXCsl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS ¥ YHUBEPCAJIbHBIC YUeOHbIE ICHCTBHS B IO3HABATEIBHON U COLUAIHON TPAKTHKE.

MeranpeaMmeTHble  pe3ynbTaThl OTPaXKaroT OBJIQ/ICHUE  YHUBEPCAIbHBIMM  y4EOHBIMU
IIO3HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JEHCTBUSAMMU.

IMo3naBaTe/IbHbIe YHHBepPCAIbHbIe yueOHbIe AeiicTBUSA

1) 6a30Bble JJOrMYecKHUE AeHCTBHS:

CaMOCTOSTENIbHO (hOPMYIIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpeNeNATh LENH JEATEIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX JOCTIKEHHS, COOTHOCHTH
PE3yIABTATHI AESITEIBLHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

UCIOJIb30BaTh NPU OCBOCHUHU 3HAHMHA MPUEMBI JIOTMYECKOI'O MBINUICHHS: BBLACIATh XapaKTEpHbIE
IPU3HAKU TMOHATUI M YCTaHABIMBAaTh MX B3aWMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIME MOHATUS IS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHUE pacCyXIeHHs (MHIYKTUBHBbIC, JI€AyKTUBHBbIE, I10 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (DOPMYITHPOBATH BBIBOABI M 3aKIIIOYCHUS;

NPUMEHSTh B TPOIECCE TMO3HAHMS WCIOJIb3yeMble B XUMHH CHMBOJHMYECKHE (3HAKOBBIE) MOJICIH,
npeoOpa3oBbIBaTh MOJENbHbBIE TPEICTaBICHUS — XUMHUYECKHH 3HAaK (CHMBOJ) 3JEMEHTa, XUMHYecKas
¢dopmyna, ypaBHEHHE XUMHUYECKON peaKkLUu — MPU PEIICeHUH y4eOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX
3a1ad, TPUMEHATh Ha3BaHHBIE MOCIbHBIC MPEICTABICHHUS JUISI BBIABICHHS XapaKTEPHBIX TPHU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKIINH.

2) 0a30BbIe HcCCIeI0BATEIbCKHE IeCTBHUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dbopMynHpoBaTh IETH M 3aJadd HCCIEIOBAHUS, HCIIOJIB30BaTh IMOCTABICHHBIE M CaMOCTOSITEIHHO
c(hOopMyYITHPOBaHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JUISI (JOPMHUPOBAHUS THITOTE3HI
10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh HAaBbIKAMHM CaMOCTOSITEIBHOTO TUIAHUPOBAHUS U MPOBEIEHHUS YUYEHUYECKUX SKCIIEPHUMEHTOB,
COBEPILICHCTBOBATh YMEHHs HAONIONATh 3a XOIOM IIPOIECcca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3ynbTar, (GOpPMYIHPOBAaTH OOOOIIEHUS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJbTaTOB
UCCIIEIOBaHMsI, COCTABIISATh OOOCHOBAHHBINA OTYET O MPOETaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOH MCCIIeJOBATEIbCKOM M NPOEKTHON JesATeTbHOCTH, HpPOSBIATH
CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEIICHUS TMPaKTHYECKUX 3a/ad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB TIO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATbCSI B PA3JIMYHBIX HCTOYHMKAX HHGpOpMalMK (HAyYHO-TIOMYJIsIpHAs JIMTEpaTypa
XMMHUYECKOTO COZep KaHusl, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), aHAIM3UPOBATh HH(POPMAIUIO



pa3IMuyHBIX BUIAOB MU (OpM TpeACTaBIECHUs, KPUTHYECKH OLEHMBATh €€ JOCTOBEPHOCTb U
HEIPOTUBOPEYUBOCTB;

(GopMynHpoBaTh 3alpOChl U MPUMEHATh PA3IUYHbIE METOJbI MPHU MOMCKE M OTOOpE HMH(pOpMAIUH,
HE0O0XOIMMOM ISl BBITOJTHEHUS y4eOHBIX 33134 ONpPeAeIEHHOTO THIIA;

nproOpeTaTh OMBIT UCMOIB30BAHUS WH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH M Pa3IMYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTUMAaNbHYIO (hOpMY HpeACTaBiIeHUs MHpopMalMU (CXeMbl, rpadUKH,
JarpaMMbl, TAOJIULBI, PUCYHKH U IPYTHE);

UCITIOJIb30BaTh HAy4YHBIH S3BIK B KAayeCTBE CPEACTBA IMpH pabOTe € XUMHYECKOW HH(MOpMAaIHEH:
OPUMEHATh MEeXNpeAMeTHble ((pu3nueckue M MaTeMaTH4YeCKWe) 3HAKW U CHUMBOJIBL,  (hOpMyIbl,
abOpeBHaTyphl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ JUAJIOTa U/UJIH JUCKYCCUU, BHICKA3bIBATh
uzaeu, GopMyIUpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUS IPEATI0KEHHON 3a/1a4H;

BBICTYIIATh €  IIPE3CHTAllMed  pe3ylbTaTOB  II03HABATEIBHOW  JACATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITCJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH IIPU BBIMOJIHEHHH XHMHUYECKOTO OSKCIIEPHMEHTA,
HPAKTHYECKON pabOThI 10 UCCICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alii ydeOHOrO MPOEKTa, U
(GOpMyIHPOBaTh BBIBOJBI 0 pE3y/IbTaTaM MPOBEAEHHBIX MCCIICAOBAHUN MyTEM COTJIACOBAHUS MO3HIUHA B
X0J1e OOCYKACHHSI 1 0OMEHA MHCHUSIMHU.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIbHO TIAHUPOBATh U OCYLIECTBIATH CBOIO MTO3HABATENBHYIO JESITEIbHOCTb, ONpeesss eé
LeJU M 3a/laud, KOHTPOJIMPOBaTh M M0 Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATh IMpe/ilaraeéMblil ajaropuTM
JNEHCTBUI NpH BBINOJIHEHUM YYEOHBIX M HCCIIENOBATEIbCKUX 3a/ad, BbIOMpaTh Haubonee 3(pPeKTUBHBIN
CHoco0 UX peuIeHus ¢ y4ETOM MOJIY4E€HHs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb JIESITEIbHOCTH HA OCHOBE CAaMOAHAIM3a U CAaMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS NPOrpaMMBbl [0 XMMHUHU Ha YIIIyOJIEHHOM YpPOBHE Ha YpPOBHE
cpenHero obmero oOpa3oBaHUs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera «XUMHs HaydHble
3HaHUS, YMEHUS U CIOCOOBI JIEHCTBUI MO OCBOEHUIO, MHTEPIPETAllMd U MPeoOpa3oBaHUIO 3HAHUH, BUJIBI
JeSITeIbHOCTH 110 MOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUHN B pa3IMYHbIX YUEOHBIX CUTYallUsX, a
TAaKXXE B PCAJIbHBIX KU3HCHHBIX CUTYallHUAX, CBA3AHHBIX C xumuen. B nporpamMme 1o XuMuHr MpEAMCTHBIC
PE3YIbTATHI HPCACTABJICHBI 110 TOAaM U3Yy4YCHUA.

10 KJIACC

[IpeameTHBIC pE3ynbTaThI OCBOCHUS Kypca «OpraHudecKkas XuMHUsDH OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUI: O MECT€ W 3HAYCHUH OPraHMYeCKOW XHMHH B CHCTEME
€CTECTBEHHBIX HayK M €€ poyii B 00eCNeYeHUH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA B PEUICHUH MPOOIeM
9KOJIOTHYECKON, SHEPreTUYeCKOW W THINEBON 0e30MacHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3JIaHUU HOBBIX
MaTepHaioB, HOBBIX HCTOYHHMKOB DJHEPTHH, B OOECICUCHUM PAIMOHAIBHOTO IPHUPOIOTNOIL30BAHMS, B
(GbOpMHpPOBaHUM MHUPOBO33PECHUSI U OOIIEH KYIbTYphl YEIOBEKAa, a TaK)Ke JKOJOTUUYECKH OOOCHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATarONIUE MOHATUS —
XUMHYECKHI 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAst 000J104YKa aToma, S-, P-, d-aToMHBIE OpOUTAIIH, OCHOBHOE
U BO30YXIEHHOE COCTOSIHHSI aToMa, TMOpHAM3aIvs aTOMHBIX OpOWTasei, WOH, MOJIEKYyJia, BaJICHTHOCTD,



JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHMs, XMMUYECKas CBSA3b, MOJb, MOJSIPHAas Macca, MOJISPHBIN
00BbEM, yIIepoHbIN cKeneT, GyHKIMOHAIbHAS TPYIA, PaJuKal, CTPYKTYpHbIE (HOpMYIbl (pa3BEPHYTEHIE,
COKpaIllEHHbIE, CKEJIETHBIE), N30MEPHs CTPYKTYpHasi U IPOCTPAHCTBEHHAs (r€OMETpHUECKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIE€BOJIOPOABI, KUCIOPOJA- U a30TCOAEPKAIINE OPraHU4YECKHE
COEIMHEHUS, MOHOMED, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuogmveckuii 3akon . . MennaeneeBa, Teopusi CTpOCHHSI OpraHuueckux BemiecTB A. M. Bbytieposa,
3aKOH COXPAaHEHMs MAacChl BELIECTB, 3aKOH COXPAaHEHMs] M IPEBPALICHUS SHEPrMHM IPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI $3BIK XUMHUH, MHUPOBO33PEHUYECKME 3HAHUS, JISKALIUE B
OCHOBE IIOHMMAaHHUS IPUYMHHOCTU U CHUCTEMHOCTH XMMHYECKMX SIBJICHMI; NPEACTABICHUS O MEXaHHU3Max
XUMHUYECKMX pEaKLUud, TEPMOAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX HUX IPOTEKaHUs, O
B3aMMHOM BIMSHMM aTOMOB M TIPYII aTOMOB B MOJIEKyJaX (MHAYKTHUBHBIH U Me30MepHbIM 3¢ deKTsl,
opuentanTsl | u |l pona); dakromornueckue CBEIACHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH U O€30IacHOM
UCIIOJIb30BaHUU BAKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY U IMPAKTUYECKOH AESITEIbHOCTH YEJIOBEKa,
OOIIMX Hay4yHbIX MPHUHLUMIIAX XMMHUYECKOIO IPOM3BOJACTBA (Ha IpHUMEpe IPOU3BOJACTBA METaHOJIA,
nepepadoTku HePTH);

c(OPMHPOBAHHOCTh YMEHMIA: BBIABIATH XapaKTepHbIC IPHU3HAKH TOHATHH, YCTaHABIMBATh UX
B3alMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IOHSATHS IPU OMMCAHUU COCTaBa, CTPOCHUS M CBOWCTB
OpPraHUYECKUX COeTUHEHUH;

c(OPMHPOBAHHOCTb YMEHHIA:

UCIOJIb30BaTh XHMMUYECKYI0O CHUMBOJIMKY JJIi COCTaBJICHMSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS XUMMUYECKHX pPEAKUMH U pPaCKpblBaTh HUX CYLUIHOCTb: OKHMCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOro OajiaHca 3TUX peakUui, peakiui
MOHHOI'0 OOMEHAa MMYTEM COCTaBJIEHMSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUI;

M3rOTaBIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BELIECTB I WJUIFOCTPALMU UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHH: yCTaHABIMBATh MPHUHAUICKHOCTh M3YUEHHBIX OPIaHHYECKHUX BEIIECTB
[0 MX COCTaBy W CTPOEHUIO K OINpeAeN€HHOMY KJacCy/Tpyline COE€JUHEHWH, /aBaTh MM Ha3BaHMs IIO
cucremarnyeckorr HomeHkinarype (IUPAC) w mnpuBoaWMTH TpUBHANBHBIE Ha3BaHHUS Ui OTICIBHBIX
npejcTaBuTeNlell OpraHnYecKUX BELIECTB (ITHIIEH, alleTUJIeH, TOJIYOJ, TIIMLIEPHH, STUJIEHTIHKOIb, (EeHO,
dopmanbaerus, aneTanbIeru, aleToH, MypaBbUHas KUCIOTa, YKCYCHAsi KUCJIOTa, CTEApHHOBAs, OJIEMHOBAs,
NaJIbMUTUHOBAS KUCJIOTHI, TJIUIUH, alaHUH, MaJIbT03a, PPYKTO3a, aHWINH, JUBUHWI, U30MPEH, XJIOPOIPEH,
CTHPOJI U ApYyTrue);

c(OPMHUPOBAHHOCTh YMEHHUS ONpEAEATh BUJ XUMHUYECKOW CBS3M B OPraHMYECKHX COECTUHEHUSX
(KOBaJIeHTHAasl U MOHHAs CBA3b, G- U T-CBSA3b, BOJIOPOIHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHUSI PUMEHSTH MOJIOXKEHUS TEOPUN CTPOEHUSI OpraHMYecKuX BeuecTB A. M.
Bbytneposa 1u1st 00bsCHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb COCTaB, CTpPOEHHE, (PU3MUECKHE U XMMHUYECKHE
CBOMCTBA THUNHWYHBIX IPEICTAaBUTENIEH pa3JINYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJIKAHOB,
[UKJIOAJIKAaHOB, AJIKEHOB, aJIKaJMEHOB, AJIKUHOB, apOMATUYECKUX YTJIEBOJIOPOAOB, CIUPTOB, ajlbIETUIOB,
KETOHOB, KAapOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAUHEHHH W aMHUHOB,
AMHHOKHUCIIOT, OENKOB, YIJIeBOJOB (MOHO-, M- U MOJMCAXapUA0B), UIUTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEX1y HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUN C HMCIOJIb30BAaHHUEM CTPYKTYPHBIX
(opmyu;

c(OpPMUPOBAHHOCTh YMEHHS TOATBEPXKAAThb HA KOHKPETHBIX IPUMEpax XapakTep 3aBUCHMOCTU
PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKUX COEIWHEHHMH OT KPaTHOCTH M THIA KOBAJIEHTHOU CBS3M (G- U T-
CBSI31), B3aMMHOTO BIUSIHHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJax;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTE€pU30BaThb MCTOYHUKU YIJIEBOJOPOJHOTO ChIpbs (HE(Tb,
MPUPOJIHBIN ra3, yrojs), CIOCOOBI ero nepepaboTKy U MPAaKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH;



c(OPMHUPOBAHHOCTb BIJIAZICHUS CHCTEMOM 3HAHUH O €CTECTBEHHO-HAY4HBIX METOJaX IO3HAHUSA —
HaOJII0IEHUH, U3MEPEHNH, MOJIETTMPOBAHNY, SKCIIEPUMEHTE (PEaIbHOM U MBICIEHHOM) M YMEHHUS IPUMEHSTh
9TH 3HAHUS;

C(I)OpMI/IpOBaHHOCTB YMCHUS MPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEIbHOM ACATCIIbHOCTH — aHaJIn3
U CHUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATHU3AIINIO, BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBS3EH — IS
W3YYEHHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUN;

Cc(OPMHUPOBAHHOCTh YMEHMH: BBIABIATH B3aUMOCBSA3b XHMHUYECKUX 3HAHUH C MOHATUAMU U
MNpEaACTaBICHUAMU JPYTUX CCTCCTBCHHO-HAYUYHBIX MNPCAMCTOB IJId 0ojiee OCO3HAHHOTO ITOHHUMAHUA
CYIITHOCTU MATCpUAJIbHOI'O CAMHCTBA MUPA, UCII0JIb30BATh CUCTCMHBIC 3HAHUA 110 OpFaHHHGCKOﬁ XUMHH TJIA
OOBSICHEHUS U IPOrHO3UPOBAHUS SBJICHUN, UMEIOLINX €CTECTBEHHO-HAYUHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHMH: HPOBOIUTH PACUYETBI IO XMMUYECKUM (QOpMyslaM M ypaBHEHHUAM
XUMHUYECKHX pEeaKIuil ¢ HCIONb30BaHHEM (U3NYECKUX BeIMYMH (Macca, 0OBEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacué€Thl 10 HaXO0XJIECHUIO
XMMHUYECKON (OPMYIbl BELIECTBA MO M3BECTHBIM MAaCCOBBIM JOJIAM XMMHUYECKHUX 3JIEMEHTOB, INPOAYKTaM
CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c()OPMUPOBAHHOCTh YMEHHUMW: MPOTHO3UPOBATh, AHAIU3UPOBATH H OIECHUBATH C  TO3HUIIHA
IKOJIOTUYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM M IPOW3BOJCTBEHHOW JAEATEILHOCTU YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BElIECTB, HMCIOJIb30BaTh IOJIYYEHHbIE 3HAHMS Ul HPUHATHS TIPaMOTHBIX
peleHuii npobaeM B CUTyalUsX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUI: CAMOCTOSITEILHO TUIAHUPOBATH M ITPOBOJUTH XUMUUYECKHI SKCIIEPUMEHT
(monmy4yeHHe M M3yYEHUE CBONCTB OpPraHMYECKHMX BEILIECTB, KaYECTBEHHBIE pPEAKLUU YIJIEBOJIOPOIOB
pa3IM4YHBIX KJIACCOB M KHUCJIOPOJCOIEPKAIIMX OPraHUYECKUX BEIECTB, PEIICHHUE JKCIEPUMEHTAIbHbBIX
3aJa4 MO pacloO3HAaBAaHHIO OPraHMYECKUX BELIECTB) C COOJIOJEHHEM HpaBui 0e30MacHOro oOpalleHHs C
BELIECTBAaMM M JIAOOpaTOpHBIM 000pYyAOBaHHEM, (HOPMYJIUPOBATHh LIE€Jb HCCIEIOBAHMS, NMPEACTABIATH B
pa3sIUYHOMN opMe pe3yIbTaThl IKCIIEPUMEHTA, aHATM3UPOBATH U OICHUBATH UX JJOCTOBEPHOCTE;

c(OPMHPOBAHHOCTh YMEHHIA:

co0JII0/1aTh MpaBHJia 3KOJIOTMYECKH 11€1€CO00pa3HOro MOBeIeH!s B ObITY U TPYIOBOU AEATENbHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3/I0POBbs, OKPYKAIOUIEH NPUPOJHON Cpelbl U JAOCTHKEHHs €€ YCTONYMBOTO
pasBuTus;

OCO3HABaTh ONACHOCTh TOKCHUUYECKOTO JEHCTBHS HA KUBBIE OPTaHU3MBbI ONIPEIEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMasl cMbIci nTokazarens [1JIK;

AHAJIM3UPOBATH IICJ'ICCOO6p33HOCTB MPUMCHCHHUS OPraHWYCCKHUX BCEHICCTB B MPOMBINIJICHHOCTH U B
6BITy C TOYKHU 3pCHUA COOTHOIICHHNA PUCK-IIOJIb3a;

c(OPMHPOBAHHOCTh YMEHH: OCYILIECTBIATH LIeI€HANPABIECHHBIA MMOUCK XMMHUYECKON MH(pOpMAIK B
pa3IMYHbIX HCTOYHUKAX (HayuyHas M y4deOHO-HayyHas JHMTepaTypa, CpelCcTBa MaccoBOM HHGopMauuu,
WHTepHer u apyrue), KpUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO HHPOpMaIuio, rnepepadaThiBaTh €€ U
HCIIOJIH30BaTh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a1a4eil.

11 KUIIACC

[TpeameTtHble pe3ynbTaThl OCBOCHUs Kypca «OO011ast 1 HeopraHuuecKkasi XUMHsD OTPa)aroT:

c(OpMUPOBAHHOCTh MPEJICTABICHUI: O MaTepuaIbHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SBJICHUH mprUpoabI, 0 MECTC U 3HAYCHUHN XUMHUH B CUCTEMC €CTCCTBCHHBIX HAYK U ee pojin B
o0ecreyeHnr YCTOHYMBOTO Pa3BUTHUS, B PEIICHUU MPOOJIEM 3KOJOTMUYECKOW, SHEPreTHYecKoil U MUILEBOM
0€30IaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MAaTEpUAIOB, HOBBIX HMCTOYHHMKOB HJHEPTUH, B
o0ecnevyeHny paloHaIbHOIO MPUPOAOIOIL30BaHNUs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYpPbI
YeJIoBeKa, a TAK)KE IKOJIOrMUecKd 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XHUMHWYECKMX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOIIME IOHATHS —
XMUMHUYECKUH DJIEMEHT, aToM, SApO aTroMa, W30TOIbI, dJIEKTPOHHas 000Jouka atoma, S-, P-, d-aToMHbIE
opOUTaNy, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToMa, TMOpHAM3alus AaTOMHBIX opOuTaneil, HoH,
MOJIEKYJIa, BAJIEHTHOCTb, JIEKTPOOTPHULIATEIbHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKasl CBA3b (KOBaJCHTHAs,
HOHHas, MCTaJlLIM4YECKasi, BO}IOpO,}IHaSI), KpHUCTAJIIINYCCKas peméTKa, XUMHYECCKas peaKknus, pacTtBop,



3JIEKTPOJIUTHI, HEIEKTPOIUTHI, 3JIEKTPOJUTHYECKAS] JUCCOLMALMNS, CTENEHb AUCCOLMALIMM, BOJOPOIHBIN
M0Ka3aTeb, OKUCIUTEIh, BOCCTAHOBUTENb, TEINIOBOM 3(h(PEKT XUMUYECKON peakuu, CKOPOCTh XUMHUYECKON
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TEOpUs DIEKTPOJUTHUECKON HCCOLMALNH,
nepuonuueckui 3akoH J[.M. MenzaeneeBa, 3aKOH COXpPaHEHHUS MAcChl BELIECTB, 3aKOH COXPAaHEHHUS U
MPEBPALLCHUS] DHEPrUM IMPU XUMHUYECKHUX PEAKIUAX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
JNEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHMUS,
JeXallue B OCHOBE IOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTHM XUMHYECKHX SBJICHUN; COBPEMEHHBIE
MIPEJCTABICHUSI O CTPOCHUHU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX PEaklud, TEPMOAUHAMHUYECKHUX M  KHHETUYECKUX
3aKOHOMEPHOCTSAX MX NPOTEKaHUs, O XMMHUYECKOM PaBHOBECHM, pPacTBOpax M IJUCHEPCHBIX CHUCTEMaX;
(dakTosOornuecKre CBeICHUsI O CBOMCTBAX, COCTaBe, MOJYyYeHUH U 0€30M1aCHOM UCIOJIb30BaHUU Ba)KHEHIIINX
HEOPTaHMYECKUX BEIICCTB B OBITY M MPAKTUYCCKOU JIEATEIHHOCTH YEIOBEKa, OOIUX HAYYHBIX MPUHIUIIAX
XAMHYECKOIO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPHU3HAKA NOHATUN, YCTaHABJIMUBATH UX
B3aUMOCB$I3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPU ONMCAHUM HEOPTraHWYECKHUX BEIIECTB M MX
IIPEBPAILCHU;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpPMYI
BEIIECTB U YPABHEHUN XMMHUYECKHUX peakiuii, cuctemarnyeckyto HomeHkiarypy (IUPAC) u TpuBuanbHbie
Ha3BaHUs OT/ACJIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHS OMPEIEIATh BAJICHTHOCTh U CTETICHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB
B COCJIMHEHMSIX, BUJ XHMHUUYECKOW CBs3M (KOBAJICHTHAsl, WOHHAsA, METAUIMYECKas, BOJOPOJHAs), THUII
KPUCTAJUIMYECKOM pEelIETKA KOHKPETHOIO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJIa XUMHUECKOH CBS3H U
TUMA KPUCTAJUIMYECKOW pemeéTkd, OOMEHHBIM U JOHOPHO-aKUENTOPHBIM MEXaHW3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3MU,

c(OpMUPOBAHHOCTh YMEHMI: KIacCU(PHUIMPOBATh: HEOPraHMYECKHUE BEIIECTBA IO HUX COCTaBy,
XUMHUYECKHE PEAKIMH [0 Pa3IUYHbIM MpPU3HAKaM (YHCIY U COCTaBY PEarupyrolluX BELIECTB, TEIJIOBOMY
3 dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIICHHUS JIEMEHTOB, OOPaTUMOCTH, YUaCTHUIO KaTaau3aropa u
JIPYTHE); CAaMOCTOSITEIHHO BHIOMPATh OCHOBAHUSI U KPUTEPUU I KIaCCU(PUKAIIMU U3y4aeMbIX BEIIECTB U
XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHS PACKpbIBaTh CMBICH Tepuoanueckoro 3akoHa JI. M. MenpaeneeBa u
JIEMOHCTPHUPOBATH €0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XUMHUYECKHUX
3JIEMEHTOB II€pBOro—4eTBEPTOro nepuonos llepmoanueckon cucremsl [[.M. Mengeneesa, ucnonb3ys
MOHATHS <«OHEPTETHYECKUE YPOBHHY», «IHEPreTHUYECKHE IMOAYPOBHHY», «S-, P-, O-aroMHBIE OpOHTATMY,
«OCHOBHOE W BO30YXKJIEHHOE DHEPTETUUECKUE COCTOSIHHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHMS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB M MX COCIMHEHUN MO nepuoaam u rpynnam [lepuoanyeckoit cucremst /1.
N. MenneneeBa, BAJIEHTHBIE BO3MOXHOCTH aTOMOB DJJIEMEHTOB Ha OCHOBE CTPOCHUS HUX JJIEKTPOHHBIX
000J104€K;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPHU30BaTh (OMUCHIBATH) OOIME XMMUYECKHAE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, IMOJTBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMH
BEILIECTBAMHU C [IOMOILBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINN;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBHIBATh CYIIHOCTh: OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUI
MOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOTO OajaHca AITHX PEAKIUi; peakiuii MOHHOTrO OOMEHa MyTEéM
COCTaBJICHUS MX TIOJHBIX W COKPAIIEHHBIX MOHHBIX YPABHEHMM; PpEAKIHUN THUIPOJIN3A; pPEaKIHil
KOMIUTIEKCO0Opa3oBaHus (Ha MpuMepe THIPOKCOKOMIUIEKCOB IIMHKA U AIFOMHHHS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHUX pPEaKkIuil ¢
Y4€TOM HUX DHEPreTUUYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHS CKOPOCTH XMMHUYECKON peakiuu B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TaKKe XapaKTep CMENICHUS XHUMHYECKOTO PaBHOBECHS IO
BIIMSIHUEM BHEITHUX Bo3naewicTBuil (mpuunum Jle [latense);



c(OpMHUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaThb XUMHUYECKHE pEaKIMM, JIekKallhue B OCHOBE
MPOMBIIIJIEHHOTO TOJyYEHHUS! CEpHOM KHUCIOTH, aMMHaKa, OOlIuMe Hay4YHble MPUHLHUIBI XUMHYECKHX
MIPOU3BOJICTB; 1€JIECO00Pa3HOCTh MPUMEHEHNS HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOILIEHUS PUCK-TI0NIb3a;

c(OpPMHPOBAHHOCTD BJIA/ICHHUS CHCTEMON 3HAaHUI O METO/IaX HAyYHOTO MMO3HAHUS SABJICHUNA TPUPOIBI —
HaOJI0/IeHUe, U3MEpPEHUE, MOJCIUPOBAHHE, IKCIEPUMEHT (peajbHbli M MBICICHHBIN), HUCIIOJIb3YEMbIX B
€CTECTBEHHBIX HAayKaX, YMEHUS IPUMEHATh 3TH 3HAHUA IPU 3KCIEPUMEHTAIBHOM UCCIIEIOBAHUU BELIECTB U
Uil OOBSCHEHHS] XWMHUUYECKUX SBJICHUH, HMEIOIMX MECTO B NPUPOAE, MPAKTHUECKOW eATETbHOCTH
YeJIOBEKA U B IIOBCEIHECBHOM KU3HMU,

c(OpPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XHUMUYECKUX 3HAHMA C TMOHATHSIMH H
MPEJICTABICHUSIMA JIDYTUX E€CTECTBEHHO-HAYYHBIX IIPEIMETOB sl 0ojieeé OCO3HAHHOIO IOHUMaHUS
MaTepUaIbHOrO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHS NPOBOJMTH PACUETHI: C MCIOJIH30BAHUEM IOHATUH «MaccoBas OIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIICHTPAIMA»; MacChl BellecTBa WK 00bEMa ra3a 1o M3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BbEMY OJHOIO M3 YYAaCTBYIOUIMX B PEAKIUU BELIECTB; TEIJIOBOTO
apdexTa peakiuu; 3HAYCHHS BOJOPOJHOTO IIOKA3aTeNlsi PAacTBOPOB KHCIOT M INEJNOYEH C HM3BECTHOM
CTENEHbIO JUCCOLMALINK; Macchl (00bEMA, KOJIMYECTBA BEILECTBA) IMPOJYKTa pEaKLUUU, €CIU OJHO U3
MCXOJIHBIX BELIECTB JaHO B BUJIE PACTBOpPA C ONPEIEIEHHON MAaCCOBOM 10J1€l PaCTBOPEHHOIO BEILIECTBA WU
JTaHO B M30BITKE (MMEET MPUMECH); JIOJIM BbIXO/1a MPOJAYKTA PeaKuu; OOBEMHBIX OTHOILICHHUH ra30B;

c(OpMUPOBAHHOCTh YMEHMI: CAMOCTOSTEIBHO MIAHUPOBATH U MPOBOJUTH XUMUUECKUN SKCIIEPUMEHT
(mpoBeneHUE peakUMii HMOHHOrO OOMEHa, IOATBEP)K/IEHUE KAaueCTBEHHOI'O COCTaBa HEOPraHMYECKHX
BEILECTB, OIPEACIICHUE CpEellbl PAcTBOPOB BEUIECTB C IMOMOUIbI0 HHAMKATOPOB, HM3YUYEHHE BIIUSHUSA
pa3auyYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peaklMH, PEelIeHUE SKCIEPUMEHTAIBHBIX 33a7a4 [0 TeMaM
«Metamiel»y u «Hemeraisl») ¢ coOnoeHHEM TpaBWil O€30MacHOTO OOpamieHHsi C BEIECTBAMU H
71abopaTopHBIM 000pyIOBaHHEM, (POPMYINPOBATH LETh UCCIEIOBAHUS, MIPEICTABIATh B PA3IMIHON (Popme
pe3ynbTaThl SKCIEPUMEHTA, AaHAJTIM3UPOBATh U OLIEHUBATH X JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHH: CcOOJIOAaTh TNpaBUIia IOJIB30BAHMS XMMHMYECKOH TMOCYAOW H
nabopaTOpHBIM O00OpYAOBaHUEM, OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUAMH IO
BBITMIOJTHEHUIO JIA0OPATOPHBIX XMMHUUYECKUX OIBITOB, IKOJIOTUYECKHU 1€J1€CO00Pa3HOTO MOBEACHUS B ObITY U
TPYAOBON JAEATEIBPHOCTH B LENAX COXPAaHEHUS CBOErO 3/I0POBbS, OKPY)KAMOIIEH IPHUPOIHOM cpenbl H
JOCTH)KEHHUS] €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OINACHOCTh TOKCHYECKOTO MACHCTBUS HaA >KUBBIC
OpraHU3MBbl ONPEIEIEHHBIX HEOPTAHUYECKUX BEILECTB, MOHUMas cMblca nokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH IEJICHANPABICHHBINA TTOUCK XUMUUYECKOU WH(OpMAIUU B
pa3MuYHBIX UCTOYHHMKAX (Hay4yHas W ydeOHO-HaydHas JHTepaTypa, CpeAcTBa MaccoBOW HWH(OpMaIuw,
WuTepHeT u Apyrue), KPpUTHUECKH AaHAIM3UPOBATh XUMHYECKYI0 HH(OpMAIUIO, MepepadaThiBaTh €€ U
HCIIOJIH30BaTh B COOTBETCTBUU C TTOCTABJICHHOM y4eOHOM 3a1aueii.
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
- - HdpoBLIe
Ne n/m HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI Kour Hpatru (ungp )
Bcero PoJIbHBIE YecKHe oOpa3oBaTe/bHbIE
padoTbI padoThbI pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoandeckuii 3aKoH u
Bubanoteka LLOK
1.1 [Tepuoanueckas cucTeMa XMMUYECKUX 3JIeMEHTOB /1. 9
https://m.edsoo.ru/7f41a636
W. Mennencepa
Bubanoteka LLOK
1.2 Ctpoenue BemecTsa. MHOrooopasue BeIeCTB 11 1
p m p m https://m.edsoo.ru/7f41a636
Bubanoteka LLOK
1.3 XUMHYECKHE PEAKIIUU 19 1 3
peart https://m.edsoo.ru/7f41a636
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
Bubnnoteka LIOK
2.1 Hewmeran 31 1 3
METAILTRT https://m.edsoo.ru/7f41a636
Bubnnoteka LIOK
2.2 Meran 23 1 2
TAJLIRT https://m.edsoo.ru/7f41a636
Hroro no pazneny 54
Pa3nen 3. XumMus u KU3HL
Bubnnoteka LIOK
3.1 Mero 03Ha . X 3 9
TOAMBT TIOSHAHMA B XHMHUH. AMMILT I KHSHE https://m.edsoo.ru/7f41a636
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 8
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB
No Hara JJIeKTPOHHBbIE LU (PPOBHIE
. Tema ypoka usyue- oOpa3oBaTe/ibHbIE
HUSA pecypchl

HpeI[MeT " 3HAYCHHUC OpFaHH‘ICCKOﬁ XUMUU,

Bubnanoteka LLOK

1 MPEACTABICHUE O MHOTOOOpa3uu OpraHuIECKUX
pea N p p https://m.edsoo.ru/7f41a636
COCMHCHMI
DIEKTPOHHOE CTPOSHUE aTOMa yriiepoia (OCHOBHOE U
p . p yriepona ( Bubnnoteka LOK
2 BO30YKIEHHOE COCTOSsIHUS ). BaneHTHBIE BO3MOKHOCTH
https://m.edsoo.ru/7f41a636
aToMa yriepoja
XuUMHUYECKas CBSA3h B OPTaHUYECKUX COCTMHCHUSIX.
. Bubnnoteka LOK
3 Mexanu3mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H, CITOCOOBI
. https://m.edsoo.ru/7f41a636
pa3pbiBa CBA3EH
4 Teopus cTpoeHHsT OpraHUYECKUX coeMHeHnid A. M. Bubnnoteka LLOK
bytneposa https://m.edsoo.ru/7f41a636
Bubl nzoMepun: CTpykTypHasi, IpOCTpaHCTBEHHAS.
5 5 g P b PYKTYP pocTp Bubnunoteka LOK
JIEKTPOHHBIE 2P(PEKTH B MOJIEKYJIaX OPTaHUYECKHUX
p N y p https://m.edsoo.ru/7f41a636
COCIMHEHMI
5 [IpencraBienne o K1accuPUKAINN U CUCTEMATHUECKas Bubnnoteka LLOK
Homenkiarypa (IUPAC) oprannueckux BeriecTB https://m.edsoo.ru/7f41a636
7 K P . . Bubnunoteka LLOK
naccu(uKaIys peakiuii B OpraHu4ecKod XuMHUHN
1L peatt p https://m.edsoo.ru/7f41a636
8 C 606 . Bubnunoteka LLOK
rucTemMaTusaius U 00001eHne 3HaHU| 110 TeMe
H H https://m.edsoo.ru/7f41a636
AJIKaHBI: TOMOJIOTHYECKUH psf, oOmas ¢popmyia
9 pan, odmas dopmyxa, Bubnunoteka LIOK
HOMEHKJIaTypa U U30MEPHs, JIEKTPOHHOE U
P p p https://m.edsoo.ru/7f41a636
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
10 Dusnyeckre 1 XUMHYECKHAE CBOICTBA AJIKAHOB Bubanoteka LLOK
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https://m.edsoo.ru/7f41a636

Haxoxpaenue ankanos B npupoze. CriocoObl Mony4eHus

Bubnnoteka LOK

11
Y PUMEHEHUE AJIKAHOB https://m.edsoo.ru/7f41a636
MKJIOAIKaHbI: 001as popMyiia, HOMEHKIIATypa U
12 EBOMepI/IH, OCO6CHI:IIOCT(I£) cip(})/eHHsl u XI/IMI/I‘-IG}(IIII)(I/IX bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
CBOWCTB, CIIOCOOBI ITOJTyYEHHsI ¥ IPUMEHEHNE
Pemenne pacu€THbIX 3a1a4 Ha OIIPEIEIICHUE
13 MOJIEKYJISIPHOM (hOPMYJTBI OPraHUYECKOTO BEUIECTBA IO Bubanoteka LIOK
MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIMX B €r0 https://m.edsoo.ru/7f41a636
coctaB. Cucremarnzanus 1 00001eHre 3HAHUH 110 TEME
AJKeHbI: TOMOJIOTHYECKUH paf, obmast popmyia,
14 HOMCHKJIaTypa, 3JICKTPOHHOE U IPOCTPAHCTBEHHOEC Bubanoteka LIOK
cTpoeHue MosieKya. CTpyKTypHas U LIUC-TPaHC- https://m.edsoo.ru/7f41a636
H30MEpPHUsI ATIKEHOB
15 dusnyeckre 1 XUMHUYECKHE CBOMCTBA AJIKEHOB. Bubnanoteka LLOK
IIpaBuno MapkoBHUKOBA https://m.edsoo.ru/7f41a636
16 CrniocoObl osTyyeHus 1 IPUMEHEHNE alTKEHOB Bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
17 ITpakTuyeckas padora Ne 1 o teme "[lomydenue Bubnuoteka LIOK
STWJIECHA ¥ U3yYEHUE €r0 CBOMCTB" https://m.edsoo.ru/7f41a636
18 Pemrenue pacUETHBIX 3a7a4 Ha OIPENICICHNE Bubnunoteka LLOK
MOJIEKYJISIPHOM (pOPMYJIbI OpraHMUECKOI o BEIIeCTBa https://m.edsoo.ru/7f41a636
AnkagueHsl: CONpsKEHHBIE, N30JIMPOBAHHBIE,
19 KyMynupoBaHHbIe. OCOOCHHOCTH AJIEKTPOHHOTO bubnuarexa LOK
https://m.edsoo.ru/7f41a636
CTPOCHHUS
20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB bubsworexa LIOK
https://m.edsoo.ru/7f41a636
21 CriocoOpl MmostydeHus: ¥ IPUMEHEHUE allkaueHOB bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
22 AJKUHBI: TOMOJOTUYECKH psill, oOmas Gpopmyia, Bubnnoteka LIOK

HOMEHKJIATypa, JIEKTPOHHOE U MPOCTPAHCTBECHHOE

https://m.edsoo.ru/7f41a636
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CTpOEHHE MOJIEKYJ, (pU3ndecKre CBONCTBA

Bubnnoteka LOK

23 XUMUYeCcKre CBOMCTBA AJIKUHOB
https://m.edsoo.ru/7f41a636
24 KauecTBeHHBIE pEaKIIMU Ha TPOMHYIO CBSI3b bubauarexa LOK
https://m.edsoo.ru/7f41a636
25 CriocoObl TOTy4eHHST ¥ IPUMEHEHUE AIKHHOB bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
26 Pemenue 3agad: pacu€rsl 110 ypaBHEHUIO XUMUYECKON Bnubnnoteka LIOK
peakuuun https://m.edsoo.ru/7f41a636
. Bubnnoteka LOK
27 CucremaTu3anus 1 0000IIeHNEe 3HAHUH TI0 TEME https://m.edsoo.ru/7fA12636
ApeHBI: TOMOJIOTHYECKUH psij, o0mmas popmyna,
28 HOMEHKJIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE Bubnnoteka LIOK
CTpOEHHE MOJIEKYJ O€H30J1a U TONyoJa, uX (pusndeckue https://m.edsoo.ru/7f41a636
CBOMCTBa
. ) Bubnunoteka LLOK
29 XHMMHUUYECKHE CBOMCTBA aPCHOB: PEAKIUU 3aMEILIEHUS hitps://m.edsoo.ru/7f41a636
30 XHUMHUYECKUE CBOWCTBA APEHOB: PEAKIINH Bnubnnoteka LLOK
MPUCOETUHEHNS], OKUCIIEHHE TOMOJIOTOB OeH3011a https://m.edsoo.ru/7f41a636
31 Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUPOJIA bubanorexa LIOK
https://m.edsoo.ru/7f41a636
32 Pemmenue pacUETHBIX 33724 Ha OTPENICICHNE Bubnunoteka LLOK
MOJIEKYJISIPHOI (POpPMYJIBI OPraHMYECKOro BEIecTBa https://m.edsoo.ru/7f41a636
Bubnanoteka LLOK
33 CriocoObI moTy4eHHst 1 IPUMEHEHUE apeHOB https://m.edsoo.ru/7f412636
34 I'eneTnyeckas CB3b MEXKYy pa3IMYHBIMU KlacCaMu Bubnnoteka LIOK
YTJIEBOIOPOJIOB https://m.edsoo.ru/7f41a636
35 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN. Bubnunoteka LIOK
Cuctemartu3zanus 1 0000IIeHIe 3HAHUH 110 TeMe https://m.edsoo.ru/7f41a636
. Bubnunoteka LLOK
36 [Tpupoansiii ra3. [lonytHble HeTAHBIE Ta3bI

https://m.edsoo.ru/7f41a636
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Bubnunoteka LLOK

37 KameHHBI# yroib v MPOIYKTHI €ro mepepadoTKu https://m.eds0o.ru/7f41636
38 Hedts 1 cioco6w1 €€ nepepadoTku. [Ipumenenne Bubnuoteka LIOK
MIPOYKTOB MepepadoTKu HehTH https://m.edsoo.ru/7f41a636
39 ['enernueckas cBsI3b MEXK]y pa3IuyHbIMU KJlacCaMU Bnubnnoteka LIOK
YIJIEBOJOPOIOB https://m.edsoo.ru/7f41a636
40 ["ajloreHOoNnpPON3BOIHBIE YIVIEBOJLOPOIOB: AIEKTPOHHOE Bubnnoteka LIOK
CTPOCHHE; PEAKLINU 3aMEIEHUS Tajl0TeHa https://m.edsoo.ru/7f41a636
JleiicTBrE 11en0Yeil Ha rajJoreHIPOU3BOIHBIE.
41 B3anmoneiicTBre TUTaIOr€HAaIKaHOB C MAarHUEM U bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
LIUHKOM
42 Cucremarusanuusa 1 0000IIeHNE 3HAHUN 110 paszeny Bubnnoteka LOK
"YraeBogopo b https://m.edsoo.ru/7f41a636
" " Bubnnoteka LLIOK
43 KonTponbHas pabota o Teme "YriaeBo10poabl https://m.eds0o.ru/7f41a636
[IpenenbHbIE OTHOATOMHBIE CITUPTHI: TOMOJIOTUYECKUMA
44 psa, obmas popmyna, CTpPOEHUE MOJIEKYII, U30MEpHs, bubnuorera LIOK
N https://m.edsoo.ru/7f41a636
HOMEHKJIaTypa, Kiaccudukamus, Guandeckue cBOHCTBa
45 XHUMHUYECKHUE CBOMCTBA MpPEACIbHBIX OJAHOATOMHBIX Bubnunoteka LLOK
CIIUPTOB https://m.edsoo.ru/7f41a636
46 CriocoObl osTyyeHHs 1 IPUMEHEHUE OHOATOMHBIX Bubanoteka LIOK
CIIUPTOB https://m.edsoo.ru/7f41a636
47 ITpoctbie 3¢upbl: HOMEHKIIATYPa U U30MEPHUs, Bnubnnoteka LLOK
0COOCHHOCTH (PU3NYECKUX U XUMUYECKUX CBOHCTB https://m.edsoo.ru/7f41a636
48 MHOroaToMHbIE CIIUPTHI: STUIICHTIIUKOJb U TIIULEPHUH, Bubnunoteka LLOK
ux Qusnveckre U XMMHYECKHe CBOICTBa https://m.edsoo.ru/7f41a636
49 CriocoOblI mosTyyeHHs 1 IPUMEHEHNE MHOTOaTOMHBIX Bubnnoteka LIOK
CIIUPTOB https://m.edsoo.ru/7f41a636
50 ®DeHoII: CTpOECHUE MOJIEKYIIBI, (PU3NYECKHE CBOWCTBA. Bnubnnoteka LLOK
Tokcuunocts penona https://m.edsoo.ru/7f41a636
51 XuMHYecKue CBOMCTBa (heHoa Bubnnoteka LLOK
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https://m.edsoo.ru/7f41a636

Bubnanoteka LLOK

52 CriocoOBbI ITOIy4YeHNs U IpUMeHeHne GpeHoJia
ya P ¢ https://m.edsoo.ru/7f41a636
[IpakTrueckas padota Ne 2. Permenue
" bubnunoteka LOK
53 SKCIEPUMEHTAIBHBIX 33714 110 TeMe "CnupThl U
| https://m.edsoo.ru/7f41a636
(heHobl
. bubnunoteka LOK
54 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME
https://m.edsoo.ru/7f41a636
AJIbJIETU/IBI U KETOHBI: JIEKTPOHHOE CTPOCHHUE
55 5 . 6 Bubnnoteka LOK
KapOOHUJILHOM I'PYMIIbl; TOMOJIOTHYECKUE PSIAbI, 001Ias
p pyH P B https://m.edsoo.ru/7f41a636
dbopMyIa, n3oMepusi 1 HOMEHKIIaTypa
56 AJBIeTuIbl M KETOHBI: (PU3UIECKIE CBOMCTBA; PeaKIIHH Bubnunoteka LLOK
MIPUCOETUHEHUS https://m.edsoo.ru/7f41a636
57 Peaknuu okuCIIEHUS U KaUeCTBEHHBIC peakuuu Bubnanoteka LLOK
aJIbACTUJIOB U KETOHOB https://m.edsoo.ru/7f41a636
58 C 6 Bubnanoteka LLOK
MOCOOBI TTOJTYYSHHUS allbJIETHA0B U KETOHOB
yi serii https://m.edsoo.ru/7f41a636
59 OIHOOCHOBHBIE TIPE/IETbHbIE Kap6OHOBBIe KUCJIOTHI, Bubnanoteka LLOK
O0COOEHHOCTH CTPOCHHUS UX MOJIEKYI https://m.edsoo.ru/7f41a636
60 N3omepust u HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, HX Bnubnnoteka LLOK
(bu3nueckue cBoicTBa https://m.edsoo.ru/7f41a636
61 XHUMUYECKUE CBOMCTBA MPEAETBHBIX OJTHOOCHOBHBIX Bubnunoteka LOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7f41a636
62 Oco0eHHOCTH CBOMCTB MypaBbHHON KHUCIOTHI. Bubnnoteka LLOK
MHoroo0pa3ue KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7f41a636
Oco0eHHOCTH CBOMCTB: HEMIPEAETbHBIX 1
63 apOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, Bnubnnoteka LLOK
T'HJIPOKCUKAapOOHOBBIX KHCIOT. [IpecTaBuTeny BHICIIUX https://m.edsoo.ru/7f41a636
KapOOHOBBIX KHUCIOT
Bubnunoteka LLOK
64 [ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT

https://m.edsoo.ru/7f41a636
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CriocoObI ToTy4eHHUsT U TPUMEHEHNE KapOOHOBBIX

Bubnunoteka LLOK

65
KHUCJIOT https://m.edsoo.ru/7f41a636
66 CrnoxxHbie 23(hDUPBI: TOMOJIOTHYECKHUH PsijI, 001Iast Bubnnoteka LLOK
dhopmyna, u3oMepHs 1 HOMEHKJIaTypa https://m.edsoo.ru/7f41a636
. Bubnnoteka LOK
67 dusnuecKue U XUMUIECKHUE CBOMCTBA A(UPOB
https://m.edsoo.ru/7f41a636
Pemenne pacu€THbIX 3a7a4: 110 YPABHEHUIO XUMUYECKON
68 i & Bubnnoteka LOK
€aKI1H, Ha ONIPEAEIEHNE MOJIEKYISIPHON (POPMYJIbI
pea beA yp pMY https://m.edsoo.ru/7f41a636
OpraHUYEeCKOro BEIECTBA
[IpaxTuueckas padora Ne 3. Pemenue
69 YKCIEPUMEHTAILHBIX 3a1ay 110 TeMe "KapOoHOBEIE bubsworexa LIOK
P P https://m.edsoo.ru/7f41a636
Kuca0Thl. CiiokHbIe AUpHI"
70 Kupsr: ctpoenue, Gpu3ndecKue 1 XUMHUYECKUE CBOMCTBA Bubnunoteka LIOK
(ruzpoinus) https://m.edsoo.ru/7f41a636
71 Oco0eHHOCTH CBOMCTB KUPOB, COJEPIKAIINX OCTATKH Bubnunoteka LLOK
HENpeeNbHbIX JKUPHBIX KUCIOT. JKupsl B ipupoie https://m.edsoo.ru/7f41a636
Mputa Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX
. Bubnunoteka LOK
72 Moroniee AercTBue. [IoHATHE O CHHTETUYECKUX
https://m.edsoo.ru/7f41a636
Mmoromux cpencrax (CMC)
73 I'enetndeckast cBsI3b YTJ1€BOAOPOJOB U Bubnanoteka LLOK
KHCIIOPOACOCPKAMMNX OPTAHNYECKNX BEIIECTB https://m.edsoo.ru/7f41a636
74 Pacus . Bubnnoteka LLOK
aCYETHI M0 YPABHEHUAM XUMUYECKUX PEAKLIUI
P peaxtt https://m.edsoo.ru/7f41a636
75 C 6506 . Bubnnoteka LLOK
yucremMaTusanus U 0000IIeHEe 3HAaHUU 110 TEME
H H https://m.edsoo.ru/7f41a636
76 OO1m1ast XxapaKTepUCTHKA YTIEBOJOB U KIACCU(PUKAIIHS Bubnnoteka LIOK
yIIEBOJIOB (MOHO-, IU- U TIOJHCAXAPHIBI) https://m.edsoo.ru/7f41a636
77 Monocaxapuzbl: (pu3HYECKre CBOMCTBA U HAX0X/IEHUE B Bubnnoteka LIOK
pupoe https://m.edsoo.ru/7f41a636
78 [IpumeHneHue riaoKo3bl, €€ 3HaYeHUE B Bnubnnoteka LIOK

KHU3HCACATCIBbHOCTH OpraHu3mMa

https://m.edsoo.ru/7f41a636
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,HI/ICEIXleI/II[I)IZ caxapo3a, MajlbTO3a 1 JIAKTO34a.

Bubnunoteka LLOK

79
Haxoxnenue B mpupoie 1 NpUMEHEHHUE AUcaxapuaoB https://m.edsoo.ru/7f41a636
80 [Tonucaxapuasl: CTpOSHUE MAaKPOMOJIEKYJI, (PU3HIECKHE Bnubnnoteka LIOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/7f41a636
Bubnnoteka LOK
81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX
https://m.edsoo.ru/7f41a636
Pemenue pacueTHbIX 3a1a4 HA ONIPEACIICHUE JOJIH
82 p A et A Bubnnoteka LOK
BBIX0/Ia TPOJIYKTA PEAKLIUU OT TEOPETUUECKU
Aia IPOTLYITa peartt P https://m.edsoo.ru/7f41a636
BO3MOKHOI'O
83 C 606 . Bubnnoteka LOK
yucremMaTusanusa U 0000IeHNE 3HAHUI 110 pa3iel
. H pasaeiy https://m.edsoo.ru/7f41a636
84 KonTponbhas padota no teme "Kucnopoaconepxaiiue Bubaunoteka LIOK
OpraHu4ecKue coeanHeHus" https://m.edsoo.ru/7f41a636
AMUHBI: K1accuUKaIys, CTPOSHUE MOJIEKYJ, 0011as
85 b (ucar P b Y H Bubnunoteka LOK
opMyJa, U30MepHUsl, HOMEHKJIATypa U (PU3NUECKUe
pu y p yp https://m.edsoo.ru/7f41a636
CBOICTBA
86 % . o Bubnunoteka LOK
MMHUYECKHE CBOMCTBA AIM(PATUUECKUX aMUHOB
https://m.edsoo.ru/7f41a636
87 AHWINH: CTPOCHUE aHUIINHA, OCOOEHHOCTH XUMHUYECKUX Bubnuoteka LIOK
CBOWCTB aHUJIMHA https://m.edsoo.ru/7f41a636
88 CriocoObl TTOTy4eHHS! U IPUMEHEHUE aT(PaTHIECKUX Bubnunoteka LLOK
aMHUHOB https://m.edsoo.ru/7f41a636
AMHMHOKHUCIIOTHI: HOMEHKJIATypa U U30MEepHsl,
89 o . 0 Bubnnoteka LLOK
M3n4ecKue cBorcTBa. OTIENbHbBIC PEICTABUTEIH O
a pest https://m.edsoo.ru/7f41a636
AMHUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT, UX
90 6 C Bubnnoteka LLOK
MOJIOTUYECKOE 3HAaYECHUE aMUHOKUCTOT. CUHTE3 U
https://m.edsoo.ru/7f41a636
THUAPOITU3 TIETITHIOB
91 5 6 Bubnnoteka LLOK
€JIKU KaK MPUPOJHBIE MOTUMEPDL; CTPYKTYPhI OEITKOB
PHpOA P PYKIYP https://m.edsoo.ru/7f41a636
92 XUMHYECKHE CBOMCTBA OEIIKOB Bubnunoteka LLOK
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https://m.edsoo.ru/7f41a636

A3OTCOI[Cp)KaH_II/IC reTCPOUUKINYCCKHUE COCAUHCHUS.

Bubnnoteka LOK

93 HyxknenHoBbIe KUCTIOTHI: COCTaB, CTPOEHUE U 1
https://m.edsoo.ru/7f41a636
Ouosoruueckas poib
[Tpaktuyeckas padora Ne 4. Pemenue
94 AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe "A30TcoaepKariue 1 bubnuorexa LIOK
P et ACPIEI https://m.edsoo.ru/7f41a636
OpraHUYECKUE COCTUHEHHS
[TpakTuyeckas padora Ne 5. Pemenue
95 SKCIIEPUMEHTAIBHBIX 337a4 110 TeMe "Pacmo3HaBanue 1 bubsworexa LIOK
P o https://m.edsoo.ru/7f41a636
OpPraHUYECKUX COCIMHECHUM
96 KontponbHas padota mo teme "A3oTconepkaiine 1 Bubnunoteka LLIOK
OpraHuYecKue coeanHeHus" https://m.edsoo.ru/7f41a636
OcHOBHbIE OHATHS XMMHH BHICOKOMOJIEKYJISIPHBIX
97 . 1 Bubnnoteka LOK
COEMHEHUI U METOJIbl UX CHHTE3a —IIOJMMepU3alus U
A 8 przatl https://m.edsoo.ru/7f41a636
MOJIMKOHICHCALIUS
08 I v 5 1 Bubnunoteka LLOK
JTaCTMACChl. Y TUIIM3alus U epepadoTKa MIacTHKa
H pep https://m.edsoo.ru/7f41a636
99 DnacTOMEphI: HATYPATbHBINH CHHTETUYECKUE KayUyKH. 1 Bubnunoteka LLOK
Pe3una https://m.edsoo.ru/7f41a636
100 BonoxkHa: HaTypalbHbIE, HCKYCCTBEHHBIE, 1 Bubanoteka LIOK
cuHTeTnyeckue. [lonumepsl cienuanbHOro Ha3HAYEHUS https://m.edsoo.ru/7f41a636
ITpakTuyeckas padora Ne 6. Pemenue
101 SKCIIEPUMEHTAIBHBIX 337a4 10 TeMe "Pacmo3HaBanue 1 bubaworexa LIOK
P N https://m.edsoo.ru/7f41a636
1acTMacc ¥ BOJIOKOH
102 O06o0061IeHre U cucTeMaTU3allvs U3YYeHHOTO MaTepuaa 1
1o TeMe "BpIcOKOMOJIEKYIIApHBIE COEMHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KIIACC

KoanuecTBo yacos JJIeKTPOHHBIE
Jara
Ne Konr- IMpakTu uudposbIe
Tema ypoka usyue
n/m Bcero POJIbHBIE — -YeCKHe st oOpa3zoBaTe/IbHbIE
padoThbI padoThbI pecypcbl

AtoMm. CoctaB aTOMHBIX siiep. XUMUYECKUM 37eMeHT. 30Tomnb 1 : http://him-school.ru
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIA : http://him-school.ru
Knaccugukaiius XuMHUECKUX JIEMEHTOB (S-, p-, d-, f-

3 P (8- p-, Ay 1 : http://him-school.ru
3JIEMEHTBI)

4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM OpOUTAISIM 1 : http://him-school.ru
DNEeKTPOHHBIE KOHPUTYpAIIMH ATOMOB 3JIEMEHTOB B OCHOBHOM

5) P . Puryp 1 : http://him-school.ru
1 BO30YX/JIEHHOM COCTOSIHHH
DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB.

6 P Puryp 1 : http://him-school.ru
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema

7 xAMuueckux dnmemMeHToB /1. . MenaeneeBa, cBs3b C 1 : http://him-school.ru
COBPEMEHHOMN TEOPHUEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB

8 1 00pazyeMbIX UMM MTPOCTHIX U CIOKHBIX BELIECTB MO IPyIam 1 http://him-school.ru
U NIepuoiam

9 CucreMmaruzanys 1 0000IIeHE 3HAHNI 10 TEME 1
Buner xumudeckoit cBsi3u. MexaHnu3mbl 00pa3oBaHUs

10 KOBAJICHTHOU CBA3U. BomoponHas cBsa3b. MEXMOIEKYISpHbIE 1 http://him-school.ru
B3aUMOJCICTBUSA
BanieHTHOCTB 1 BaneHTHBIE BO3MOXHOCTU aTOMOB. CBsI3b

11 AIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM 1 http://him-school.ru
CTPOEHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX COEAMHEHUSAX: COCTAB U

12 P 1 http://him-school.ru
HOMEHKJIaTypa

13 BemectBa MOIEKyYISPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS. 1 http://him-school.ru
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THUIBI KPUCTAIIINYECKUX PELIETOK U CBOMCTBA BEILECTB

IlonsTue o AUCIICPCHBIX CUCTEMAX. HpC,I[CTaBJIeHI/IC (6]

14 http://him-school.ru
KOJUIOUJTHBIX pacTBOpax
WctuHHBIE pACTBOPLI: HACKIIIEHHEBIE H HEHACKIII[EHHEIE

15 p p ’ http://him-school.ru
pacTBOpuUMOCTh. KpucTamoruapars

16 CriocoObl BIpaKEeHUsI KOHIIEHTPAILIUH PACTBOPOB http://him-school.ru
Penrenue 3agad ¢ ucmoib30BaHUEM HOHATHH ""MaccoBas JOJIA .

17 ,, " on | http://him-school.ru
pacTBOpEHHOTO BeriecTBa', "MOJIIpHas KOHIICHTPAIIUS

18 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB http://him-school.ru

19 Cucremarusanus 1 0000IIeHHE 3HAHUI 10 TEME http://him-school.ru
KonTponbnas padbora no temam "CtpoeHue aToMa.
Ilepuoanueckuii 3axkoH u I[lepuoanueckas cucreMa

20 p P . http://him-school.ru
xumuueckux snementoB . . Menaeneesa", "CtpoeHue
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccudukanus XuMHUYecKnuX peakiuii B HEOPraHMYECKON U
OpraHNYeCcKON XUMUH. 3aKOH COXPAHEHUST MACChI BEIIECTB; .

21 p p ’ http://him-school.ru
3aKOH COXPaHEHUs U MPEBPALLECHUS SHEPTUH MPU XUMUYECKUX
peakuusx
TemnoBbie Y3DHEKTEI XUMUYUECKUX peaKui. TepMOXUMHUUECKUE

22 oD p p http://him-school.ru
ypaBHEHUS
Brraucnenus mo ypaBHEHHSIM XUMHUYECKUX PEAKIIAN U

23 yp p http://him-school.ru
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XUMHYECKOH PEAKIINH, €€ 3aBUCHMOCTD OT

24 p p ’ http://him-school.ru
pa3nuuHbIX (hakTopoB. Katanus u kaTanuzaTopbl

25 ['oMOreHHbIe M reTepOreHHbIE peaKuu http://him-school.ru
IIpaxTrueckas padora Ne 1 mo teme "Biausiaue pa3iInyHbIX

26 P P . " P http://him-school.ru
(haKkTOpOB HA CKOPOCTh XUMHYECKON peaKInu
OO0OpaTuMbIE 1 HEOOPATUMBIE PEAKIINU. XUMHUYECKOE

27 p p p http://him-school.ru
paBHOBeECHE
ITpaxkTrueckas padora Ne 2 o Teme "Bausinue pa3sinyHbIX

28 p p P http://him-school.ru

(hakTOpOB HA TOJIOKEHUE XMMHYECKOTO paBHOBECHS"
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DnexTponuTuyeckas auccoruanys. CHUIbHbBIE U c1a0dbie

29 1 http://him-school.ru
31eKTpoJuThl. CTEneHb JUCCOLHAIIIN
HMonnoe npoussenenue Boasl. Cpena BOIHBIX PAaCTBOPOB.

30 P . P P p 1 http://him-school.ru
Bonopoansrit mokazarens (pH) pactBopa
T'unpomu3s coneii. Peakiiuu, npoTeKarolye B pacTBOpax

31 P - TP p p 1 http://him-school.ru
AJIEKTPOJIUTOB
IIpaxTrueckas padora Ne 3 o teme "XUMHUECKHE PEAKIIUN B

32 p p | p 1 http://him-school.ru
pacTBOpax 3IEKTPOJIUTOB
OKHCIIMTENTbHO-BOCCTAHOBUTEIIbHBIC peakiiny. BakHeime .

33 1 http://him-school.ru
OKHCJIUTEIN U BOCCTAHOBUTEIN

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1 http://him-school.ru

35 DNEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB 1 http://him-school.ru

36 Pemenue 3amay pa3aMvHBIX THIIOB 1 http://him-school.ru

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1 http://him-school.ru
CucreMmaruzanus 1 00001enne 3HaHnil o teMe "XuMU4YecKue .

38 | 1 http://him-school.ru
peakuuu

39 KonTpomnpHas padota mo Teme "XuMudeckue peakiuu' 1 http://him-school.ru
[Tonoxenue Hemeramios B Ilepuoauueckoit cucreme

40 xumudeckux daeMenToB J[. . MenaeneeBa u 0CoOOEHHOCTH 1 http://him-school.ru
CcTpoeHus uX aroMoB. DU3nUecKre CBOMCTBA HEMETAJIIOB
AmmoTpomnus HeEMETAILIOB (Ha IpUMeEpPe KUCIOPOAa, CEPEI

41 P (11a psep PO, CEPHL, 1 http://him-school.ru
docdopa u yrneponaa)
Bonmopox: monydyenue, pusnyeckue 1 XUMUYECKUE CBOICTBA.

42 p yi -0 1 http://him-school.ru
IMaapuast
l"asorensl: HaXOXkICHUE B MPUPOJIE, CITOCOOBI TIOTyUCHUS

43 P pu ’ ’ 1 http://him-school.ru
(bu3MYeCKre U XUMHUYECKHE CBONCTBRA
T'amorenoBomopoasl. BaxkHeIe KUCIOPOACOoAepKaIIue

44 p p p 1 http://him-school.ru
COEIMHEHNS TaJIOT€HOB
JlaGopaTopHBIE U TPOMBIIIIEHHEBIE CITOCOOBI TTOTYUECHUS

45 patop P i . 1 http://him-school.ru
rajioreHoB. [[puMeHeHe TaJOreHOB U UX COCTMHECHUM

46 [TpakTuueckas pabota Ne 4. PemeHne sKkcriepuMeHTaTbHBIX 1 http://him-school.ru
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3azad4 o teme "l"anmoreusr"”

Kucnopon: nabopatropHble U MPOMBIIITICHHbIE CIIOCOObI

47 noydeHus1, GU3NIeCKrue U XUMHIEeCKue cBoiicTBa. O30H. http://him-school.ru
IIpuMeHeHne Kucnopoaa u 030Ha

48 OKcHIbl ¥ IEPOKCHIBI http://him-school.ru

49 Pemenue 3agau pa3nuyHbIX TUIIOB http://him-school.ru
Cepa: HaxOKJI€HUE B IPUPOJIE, CIIOCOOBI MOTyUEHUS

50 p PHpOZE, _ yi ’ http://him-school.ru
(bu3nyecKkre U XUMHUYEeCKHe CBOWCTBA

51 CepoBonopo1, CyabGuIbI http://him-school.ru
Kucnoponcoaepxaiue coequaenus cepbl. OcoOeHHOCTH

52 i p E) p http://him-school.ru
CBOMCTB CEpHON KUCIIOTHI
[TpakTrueckas padota Ne 5. PereHue sKkcriepuMeHTaIbHBIX

53 p ,I,) . | p http://him-school.ru
3anad o teme "Cepa u e€ coeAMHEHUS
A3OT: HaAX0XKJICHHE B MPUPOJIC, CITIOCOOBI MOTyUCHHUSI

54 PHPOAE, . v ’ http://him-school.ru
(du3HYeCcCKre U XUMUYIECKUE CBOMCTBA. AMMUAK, HUTPHUIBI
Kucnoponcoaepxamue coequaenus a3ora. OCoOOeHHOCTH

55 N p pv http://him-school.ru
CBOMCTB a30THOI KUCIIOTHI

56 [Ipumenenue a3oTta u ero coequHeHu. A30THbIE yA00peHus http://him-school.ru
Dochop: HAXOXKAEHUE B IIPUPOJIE, CIIOCOOBI TOIYUECHU

57 Pop pHp N yi ’ http://him-school.ru
¢usnueckue u xumuyeckue csoiicta. ®ochuas u pochun
Oxkcuasl pocdopa, pochopconepxamne kucinorsl. Conu

58 (bv $opa, docgop p http://him-school.ru
bocdopHOIi KHCTOTHI
IIpumenenue pocdopa u ero coenunenuii. ochopurie

59 P Pocgop $op http://him-school.ru
ynoOpeHus
[TpakTrueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX

60 P ,I,) P " http://him-school.ru
3aja4 1o teme "A30T u pocPop U UX COSTUHEHUS
Yrnepos: HaxoXJIeHUE B PUPOJIE, aJUIOTPOIHBIS

61 Mo uUKaIK; PU3NYecKre U XUMHUECKUE CBOICTRA, http://him-school.ru
MIPUMECHEHUE
Oxkcun yranepona(ll), oxcun yrinepona(lV), yronpHast KucioTta u .

62 http://him-school.ru

eé conn
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63

Pemenue 3aa4 pa3jInNuIHbIX TUIIOB

http://him-school.ru

Kpemuuii: Haxox/1eHue B MPUPOJE, CIIOCOOBI MOTyYeHus,

64 N http://him-school.ru
¢bu3nyeckrue U XuMUYecKre CBOMCTBA

65 Oxcupn kpemuusi(1V), kpeMHueBasi KUCI0Ta, CUIIMKATHI http://him-school.ru
[Ipumenenue kpeMHus U ero coenuHeHui. CTekio, ero

66 P P ’ http://him-school.ru
II0JIy4Y€HUE, BU/IbI CTEKJIA

67 Pemenue 3amay pa3nMvHBIX THIIOB http://him-school.ru

68 CucremaTu3anus u o0o0meHne 3aanuii o reme "Hemeramisr" http://him-school.ru

69 Kontponbnas padora nmo teme "Hemeramibr" http://him-school.ru
AHanu3 pe3yabTaTOB KOHTPOJIBHON paOOThI, KOPPEKIUS

70 pesy. P P » KOPP http://him-school.ru
OIHUOO0K
[Tonoxxenue metanioB B [lepuoaudeckoii cucTeMe XUMHUYECKIX

71 a5eMeHTOB. OCOOEHHOCTH CTPOCHHS AIIEKTPOHHBIX 000JI0UeK http://him-school.ru
aTOMOB METAJUIOB
O6mue ¢pusznyeckue cBoiicTBa MetaiioB. [Ipumenenue .

72 http://him-school.ru
METAJIJIOB B OBITY M TEXHUKE

73 CmuaBsl MetasuioB. Kopposust Mmetanion http://him-school.ru

74 Perenne 3ana4 pa3sinnyHbIX TUIIOB http://him-school.ru
DIEKTPOXUMHUECKUI PSII HAIPsHKEHNI MeTauioB. OO0mue

75 P P P http://him-school.ru
CHOCOOBI MOTYyYEHUST METALIIOB
O6mas xapakrepuctuka MmeramioB |A-rpynnsl [lepuoauueckoit
CUCTEMBI XUMHUYECKHUX 31eMeHTOB. HaTpuii n kanwmii: .

76 . http://him-school.ru
MoJTydeHue, PU3NIeCKUe i XUMUIECKHE CBONCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUIN
O6mas xapakrepuctuka MetamioB || A-rpymrmbl
[Tepuoanueckoil CUCTEMbI XUMHUYECKHUX AJIEMEHTOB. Maruuii u .

77 N . http://him-school.ru
KaJIbIMIA: IOTy4YeHne, (pU3nuecKne n XHMUYEeCKHe CBOHCTBA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U UX COCTUHEHUI

78 KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS http://him-school.ru
AoMUHUI: TIONTydYeHHe, PU3nYecKre U XUMHUYECKUE CBOWCTBA, .

79 http://him-school.ru

IIPUMEHEHHE
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AmdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH 1A ATFOMIHUS,

80 http://him-school.ru
TUAPOKCOKOMILIEKCHI aTFOMUHHUS, X TPUMEHEHUE
81 Pemenue 3amau pa3nuMvHBIX THIIOB http://him-school.ru
82 [TpakTuyeckas pabora Ne 7. PemeHne sKkCriepuMeHTaIbHbBIX http://hi hool
p://him-school.ru
3a7a4 no teme "MeTauibl rI1aBHbIX oArpymnn"
83 OOm1ast xapakTepUCTHKA METAJUIOB TOOOYHBIX noarpymm (b- http://hi hool
. p://him-school.ru
rpyni) [leproanyeckoi cuCTEMbl XUMHUECKUX 3JIEMEHTOB
duznyeckue U XMMHUYECKHUE CBOICTBA XpoMa U €ro
84 N p http://him-school.ru
COCIMHEHUI, UX PUMEHEHHE
Baxwnelimue coenuHenus mapranua. llepmanranar kanus, ero
85 . P P ’ http://him-school.ru
OKHUCJIUTEIbHBIE CBOWCTBA
86 dusnueckue 1 XMMUUECKHE CBOMCTBA )KeJie3a U ero http://hi hool
. p://him-school.ru
coenunenuil. [lomyueHnre u mpuMeHeHre CIIJIaBOB Kelie3a
Ouznyeckue U XMMHUYECKHUE CBOICTBA MeU U €€ COeIMHEHNUH, .
87 http://him-school.ru
UX IPUMEHEHHE
OuU3NYECKUE U XUMUYECKUE CBOMCTBA IIMHKA U €0
88 http://him-school.ru
COEIMHEHM, UX TPUMEHEHUE. | HIPOKCOKOMIUIEKCHI IIMHKA
89 [IpaxTuueckas padorta Ne 8. Pemienue skcnepuMeHTaIbHBIX http://hi hool
p://him-school.ru
3aja4 1o teme "Mertasuibl T0OOUHBIX oArpymn”
90 Perenue 3ana4 pa3sinuyHbIX TUIIOB http://him-school.ru
O06001eHre 1 cucTeMaTU3aIs U3YYeHHOTO MaTepHalia 1o
91 " " ye P http://him-school.ru
Teme "MeTabl
92 KonrtponsHas padora no reme "Metasibr" http://him-school.ru
Ananu3 pe3ynbTaToB KOHTPOJILHON PA00THI, KOPPEKIIUS
93 pesy P P > KOPP http://him-school.ru
OIO0K
Ponpb xumun B obecrieueHuM yCTOWYMBOTO Pa3BUTHS
94 yesoBeuecTBa. [IoHATHE 0 HAYYHBIX METOAAaX UCCIEIOBaHUS http://him-school.ru
BEIIIECTB
Hayunble mpuHIHUITBI OpraHU3alud XUMHUYECKOTO
MIPOU3BOJICTBA. MBIIUICHHBIE CII bl TTOJTY4EeHHUS ://him- .
95 ousBojctia. [Ipo €HHbIE CIIOCOOBI MOTyYe http://him-school.ru

Ba)KHEHIIINX BEIIECTB
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XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOIIEeH Cpe/bl U €ro

96 1 http://him-school.ru
MOCHEICTBUSA

97 XUMHS ¥ 3J0pOBbE YeJIOBeKa. JIekapcTBEHHBIE CPEICTBA 1 http://him-school.ru

98 Xumus muy. Pois XuMun B 00eCIieYeHUN TUILEBOI 1 http://him-school.ru
0€e30MacHOCTH

99 Kocmernueckue u napdromepHsie cpeactBa. beitoBas xumus 1 http://him-school.ru
X¥MHA B CTPOUTENLCTBE. BakHelme CTpouTenbHBIE U

100 p p 1 http://him-school.ru
KOHCTPYKITMOHHBIC MaTePUAJIBI

101 XUMUS B CEIIbCKOM X03siicTBe. OpraHnYecKue 1 MUHEPAIbHEIC 1 http://him-school.ru
yInoOpeHus

102 Cucremarusanus 1 0000II€HIE 3HAHUH 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

JI€skun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» Xumust, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,
JIéskun A.H., Akimmonepnoe o6miectBo «M3narensctBo «lIpocBenienue»

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyauna B.B., O0miecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odiectBo «M3aaTenbcTBO
«ITpocBenieHue»

MoypoyHble pa3paboTku no xummun /H.M.Tpoerybosa, Mocksa, «Bako»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. OTKpBITHIH KOJLTEAAK: XUMUS

Anpec caiita: http://college.ru/himiya/

2. Moprana ¢pyHIaMEeHTAJBLHOI0 XUMUYeCKOro odpa3oBanus Poccun

Anpec caiita: http://www.chemnet.ru



http://college.ru/himiya/
http://www.chemnet.ru/

3. Bce s yuurtesisi XuMuu
I'azera "Xumus'" uzgarenbckoro qroma 1-ro cenrsiops. Caiir "5 uny
Ha ypok xumun'. MarepuaJjbl K ypoky.

Anpec caiita: http://him.1september.ru

4. Poccuiickuii 001eo0pa3oBare/ibHbIN MOPTAJ

Anpec caiita: http://experiment.edu.ru

5. Xumus Uisl BceX: WILJIIOCTPUPOBAHHbIE MATEPHAJIBI MO 001Iei,
OPraHMYeCcKOil U HEOPraHUYEeCKOM XMMHUU

Anpec caiita: http://school-sector.relarn.ru/nsm/

6. Kypnaa "Xumus n Kuszusb - XXI Bek"

Anpec caiita: http://www.hij.ru

7. Yueonuxk xumuu Benymmii JI. M. Kuaumn.).

Anpec caiita: http://my.mail.ru/community/chem-textbook/

8. Mup XumMuu

Anpec caiita: http://chemistry.narod.ru

9. BupryaabHasa Xumuueckas llkosa

Anpec caiita: http://him-school.ru

10. buoamoreka IHOK https://m.edsoo.ru/7f41a636
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