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HOACHUTEJBHASA 3AITMCKA

Pabouas mporpamma mo XMMHUU Ha YpPOBHE CPEAHET0 00IIero odopa3oBaHUS
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 No 273-®d3 «O0
oOpazoBanuu B Poccuiickoil @enepauun», TpeOOBaHU K pe3yjbTaTaM OCBOEHUS
denepanbHOI 00pa30BaTeIbHON MPOrpamMmMbl cpeaHero ooiero oopazoanus (DOl
COO), npencrapieHHbix B depepalbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
craugaptre COO, c yuérom Konuenuuu mnpenogaBaHus y4eOHOTo MpeaMera
«Xumus» B oOpa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  dexaeparum,
peanu3yronIMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPaMMBbI, U OCHOBHBIX IMOJIOKEHUN
«Crpareruu pazsutus Bocnutanus B Poccuiickoii
®enepannu Ha nepuoj a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIiIyOIEHHOTO H3yYeHHUs 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBaHus ydammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peaauzyeMoe B yCIOBHSIX Ju(depeHIIupOBaHHOTO,
Npo@UIbHOrO O00y4YeHHs, MPU3BAHO OOECHEYUTh OO0IIe00pa30BATENbHYIO H
OOMIEKYTbTYPHYIO TIOJTOTOBKY BBIMMYCKHHKOB INKOJBI, HEOOXOIUMYIO JUIs
a/IanTayy uX K OBICTPO MEHSIOIIMMCS YCIOBHSM >KH3HHU B COLIMYME, a TaKXKe IS
OPOJOJKEHUsI OOy4YeHHs] B OpraHu3aluusx npodeccruoHambHOro 0o0pa3oBaHHUs, B
KOTOPBIX XUMUS SBISETCS] OJHON M3 IPUOPHUTETHBIX AUCIIUTIIINH.

B nporpamme 1o XuMUM Ha3HaueHHE TMpeAMeTa «XUMHUS» TMOJIy4daeT
noJpoOHYI0 ~ MHTEPIPETAlMi0 B  COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
noyoxkeansiMu  ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJied, CoJiepKaHusl,
pe3ynbTaToB OOy4YeHUs UM TpeOOBaHMM K YpPOBHIO IOAINOTOBKHM BBIITYCKHUKOB.
CBUIETENICTBOM TOMY SIBJISIIOTCSL CIEAYIOLIUE BBIIOJHSEMbIE MPOrpaMMON IO
XUMUHU QYHKIUU:

+ MH(pOpPMAMOHHO-METOAMYECKAs, peanu3alus KOTOpOH oOecreyrBaeT
IOJyYeHUE INPEIACTABICHUS O LENsIX, COJAEp)KaHWU, OOLIEHl cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00yUalOLIMXCsl CPEACTBAMH IIPEIMETA,
U3y4aeMOro B paMKaxX KOHKPETHOIO MPOQUIIS;

*  OpPraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast IIpElyCMaTPUBAET
ONPENEIICHNUE: IPUHIIMIIOB CTPYKTYPUPOBAHUSA M IIOCIIEIOBATEIBLHOCTH
M3Y4YCHHUsS] Y4EOHOro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €TO
XapaKTEPUCTUK; TIOIXO0B K (HOPMHPOBAHHIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa30BaTENIbHBIX JOCTHXKEHHI O0OydJaromuxcs B
paMKax UTOTOBOM aTTecTanud B (opMe eAMHOTO TrOCyAapCTBEHHOTO
AK3aMEHA M0 XUMUHU.
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[Tporpamma asisg yrinyOn€HHOTO U3yYEHUSI XUMUU:

+ YCTAaHABJIMBAET WHBAPUAHTHOE NPEJAMETHOE COJEpKaHHEe, 00s3aTeIbHOE
JUIS M3YYEHUs] B paMKax OTAEIbHBIX NpoQuiei, mnpeaycMaTpuBaeT
pacupeneneHue M CTPYKTYpUpPOBaHHE €ro IO Kjaccam, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3jienam Kypca;

- 1a€T mpUMEpHOE pacrpeiesieHne yueOHOTO BpeMEHH, PeKOMEH1YyEMOT0 JIs
U3YYEHHUSI OTJECIbHBIX TEM;

. IpeasiaraeT IMPUMEPHYIO MOCIEAOBATEIbHOCTh H3Y4YEHHUS y4eOHOro
MaTepHajla ¢ y4E€TOM JIOTUKH IOCTPOCHHsI Kypca, BHYTPUIPEIMETHBIX H
MEXIPEAMETHBIX CBI3EH;

«  JTa€T METOAMYECKYI0 MHTEPHPETALHNIO LIEJIEH U 3a/1a4 U3yYeHHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEpPUCTUKU
IUTAHUPYEMBIX  PE3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa30BaTeIbHOU
MPOrpaMMBbl CpeIHero o011ero oOpasoBaHwUsI (JIMTUHOCTHBIX,
METanpeJMETHbIX, NPEIMETHBIX), a TaKXKe€ C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX ~ JCHUCTBUI  00ydYaromerocs IO OCBOCHHIO
coJiep>KaHus IpeIMeTa.

[lo BceM Ha3BaHHBIM MO3MLMIM B NPOrpaMMe MO XUMHH IMPEIyCMOTPEHa
MPEEMCTBEHHOCTh € OOyYeHMEM XHMHUM Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHus. 3a npeaenaMy yCTAaHOBIEHHON MPOrpaMMoil o XMMHUH 0043aTeIbHOM
(MHBapMaHTHOM) COCTAaBIIAIONICH cojepKaHus ydeOHOro mnpeameTa «XUMH»
0CTa€Tcs BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISAIONICH, KOTOpas 10JKHA
OTPEENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO MPOQHIIs 00yUeHHUs.

B coorBercTBUM ¢ KOHIEenTyalbHbiMU mnosiokeHuasmMu DOIOC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOT0 M YIIIYOJEHHOTO YpOBHEM B CHCTEME
muddepeHImpoBaHHOTO O0y4YeHHs Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS
XUMHSI Ha YpOBHE YINIYONEHHOTO U3Yy4YEHHMs HallpaBIeH Ha pealu3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAllOM MOJyYEHHUSI XUMHUUECKOT0 00pa30BaHUs
B paMKax H3y4Yy€HUs CIELUAJbHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKHUX
JUCLMIUIMH B By3aX M OPraHU3alMsIX CPEIHEro MPoQecCHOHAIbHOI0 00pa30BaHusl.
B sToM1 cBsi3M n3ydeHue npeaMera « XuMHs» OPUEHTHPOBAHO IPEUMYILIECTBEHHO Ha
pacliMpeHne | yriayOJleHHe TEOPEeTUYECKOM M MPAaKTUYECKOM MOJATOTOBKH
oOyuJarommxcs, BbIOpaBIIMX ONpeAeNEHHbIA Mpoduiap oOyueHusi, B TOM YUCIE C
MEePCHEKTUBOM  MOCHEAYIOIIEr0 IMOJMYYeHUsT XHMHYECKOro O0Opa3oBaHMS B
opraHuzauusx npogeccuoHadbHOoro oobpaszoBanus. Hapsinmy ¢ 3TuM, B cBerte
tpeboBanuii ®I'OC COO k niaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (perepanbHOM
o0pazoBaTeIbHON MPOrpaMMBbI CPEIHETO 00111eT0 00pa30BaHUs U3YyUCHHE MPEIMETa
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«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELIEHUE 3a7a4 BOCIUTAHUS M COLIMAIBHOIO
pa3BuTUA OOydaronmxcs, Ha (OPMUPOBAHHE Yy HHUX OOIIEUHTEIIEKTYalIbHBIX
YMEHMI, YMEHHH paluoHaIM3aluu y4eOHOTro TpyAa M OOOOLIEHHBIX CIOCOOOB
JESTENbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HANMIPEAMETHBINA XapaKTep.

CocraBisiomiuMu npeaMeTa «XuMus» Ha YpPOBHE YINIyOJIEHHOTO HM3yYEHUS
ABJISIOTCS  YriyOn€HHble Kypcbl — «Opranuyeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHur Moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHu3alMK COJIEP KaHUS TUX KypCOB B IPOrpaMMe 0 XMMHH 32 OCHOBY IIPUHSITHI
nonoxkenus: ®I'OC COO o paznauuusx 0a30BOTO M YINIYOJIEHHOTO YpOBHEH
U3YYEHHMsI IPEeIMETA.

OcHoBYy coxepxaHusi KypcoB «Opranunyeckas Xumus» U «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCALIUXCS K 0a30BOMY YpOBHIO M3y4YeHHs IpeaMera. JTa cUcTema
3HAHUI TOJydaeT ONpPENEIEHHOE TEOPETUYECKOE JOIOJHEHUE, MO3BOJIAIOLIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OOJIBIINIA 00bEM (HaKTOIOTHUECKOTO MaTepraa.
Tak, Ha yrayOn€HHOM ypOBHE H3Y4eHHs MpeaMeTa oOecredeHa BO3MOXKHOCTD
3HAYUTEIBHOTO YBEIMUYEHUS 00BEMA 3HAHUI 0 XUMUYECKUX AJIEMEHTAX U CBOMCTBAaX
MX COCTMHEHUI HAa OCHOBE PACIIMPEHHUS U YIiayOIeHHs NPeICTaBICHUN O CTPOCHHUH
BEILECTBA, XUMHUYECKOHM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAaHUS pPEaKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHHUS XUMUYECKOM KUHETUKU U TEPMOJMHAMMKHU.
N3yuyenue nepuoanyeckoro 3akoHa u Ilepuogmdeckoil cUCTEMbl XUMHUYECKUX
AJIEMEHTOB 0a3upyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEACTABICHUIX
O CTpOeHMH aToma. XHUMHUYECKas CBSI3b OOBACHSETCS C TOYKH 3pPEHHUS
HHEPreTUYECKUX M3MEHEHUH Ipu e€ 00pa30oBaHUU U Pa3pyLIEHUH, a TAKKE C TOUKH
3peHus MeXaHU3MOB €€ oOpa3zoBaHus. V3ydyeHue TUIOB peaklMil JOMOJIHSETCS
dbopMUpoBaHUEM MPEACTAaBICHUNM 00 DBJIEKTPOXMMUYECKHX Mpoleccax U
AJIEKTPOJIN3€ PACIUIABOB M PACTBOPOB BeIIEeCTB. B Kypce oprannueckoil XuMuu mpu
PAaCCMOTPEHUU PEAKIIMOHHON CIOCOOHOCTH COEJAMHEHHM yJnenseTcss ocoloe
BHHMaHHE BOMpocaM 00 3JIEKTPOHHBIX 3P dekTax, 0 B3aMMHOM BIUSHUA aTOMOB B
MOJIEKYJIAX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HaUY€HNE UMEET TO, UTO Ha COJIEP>KaHNE KypCOB XUMUU YIITyOIEHHOTO
YPOBHS U3Y4€HUS IS KJIACCOB OIpeeaEHHOro mpodus (ri1aBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep IOMOJHEHUW K OOIIell cucreMe NPEeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHE CMEXKHbIE MpeaMeTsl. Tak, Hampumep, B COJEpKAHUH
npeaMeTa Ui KJIAcCOB XUMHKO-(pu3ndeckoro nmpoduss 0onpliioe 3HadYeHHE OyayT
MMETh AJIEMEHTHI y4eOHOro Marepuaia rno ooumei xumun. [Ipu uzydyenun npeamera
B IAaHHOM CJTy4ae aKkIeHT OYyJeT CAeIaH Ha OOIIHOCTh METO/I0B MMO3HAHUS, OOLIHOCTb
3aKOHOB M TEOpUH B XUMUU U B (U3UKE: ATOMHOMOJIEKYJSIpHAs Teopus
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(MoJiekyJisipHasi Teopusi B PU3HKE), 3aKOHBI COXPAHEHUSI MACChl U YHEPTUH, 3aKOHBI
TEPMOJAVHAMUKH, JIEKTPOJIN3A, IPEACTABIEHUS O CTPOEHUHN BEIIECTB U APYIOE€.

B T0 %€ Bpems B cojiepKaHuU MpeaMeTa I KIIACCOB XUMUKOOHOJIOTHYECKOTO
npoduias OOIbIINN yIETbHBIA Bec OyJIeT MMETh OpraHuyeckas Xumus. B srtom
CiIydae TpeIoCTaBIseTCs BO3MOXKHOCTD JUIsl 00Jiee 00CTOSATEILHOTO PACCMOTPEHUS
XUMHUYECKON OpraHn3aIiii KJICTKH KaKk OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOM
BXOJIIT, K TMPUMEPYy, TaKUE CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JHUMHUIbI, OCIKH,
YIJIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipm 3TOM 3HaHUA O cOCTaBe M
CBOMCTBAaX NPEACTABUTEICH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIYKaT
OCHOBOM  JI7Ii HW3Y4YEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3a, JbIXaHWUS,
MUILICBAPCHMUS.

B nmnnane QopMupoBaHHs OCHOB HAay4yHOTO MHUPOBO33PEHUS, OCBOCHUS
00IIIeHayYHBIX METOJOB MTO3HAHUS U OIbITA MPAKTUYECKOTO MTPUMEHEHUS HayUHBIX
3HAHUU M3y4YeHUE MNpeaMera «XuMHUs» Ha YrIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBA3SX C YYEOHBIMM TIpeAMETaMH, BXOJSAIIMMH B COCTaB
npeAMETHBIX oOnactelt «EcTecTBeHHO-Hay4dHBIE TpeAMEThD», «MaremaTuka Hu
uHpopmatukay U «Pycckuii A3bIK U IUTEPATYpa.

[Tpu n3yyenuu yueObHoro npeamMera « XuMus» Ha yriayOiaéHHOM YpOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOT'O M CpeHEro o0iiero oopa3oBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepBOCTENIEHHON 3HAYUMOCTH SBIAETCS (POPMUPOBAHHE OCHOB HAYKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON JIEATEILHOCTH
YEJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphL. Penienne 3Toii 3a1aum Ha
yrayOia€HHOM ypOBHE H3YYEHHMsI MpEeAMETa MpEeroiaracT pean3aluio TaKuxX
1eJIeH, Kak:

« (opmupoBaHHE TpENCTAaBICHUN: O MaTepuaIbHOM EIAWHCTBE MUPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJICHUH MPHUPOJIBI, O MECTE XUMHUH B
CHUCTEME ECTECTBEHHBIX HayK W €€ BeAylled poju B 0O0ecneueHun
YCTOMYMBOTO  Pa3BUTHUSL  4YEJIOBEUECTBA: B  pEHICHUU  MIpoOJeM
AKOJIOTMYECKOM, SHEPreTUYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€PHUAJIOB, HOBBIX UICTOYHUKOB YHEPIUH, B
o0ecrnieueHUun PalMoOHAIBHOTO MPHUPOJIONOJIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJIOBEKA, a TaKXKe SKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0pPOBbIO U MPUPOJTHOU Ccpelie;

* OCBOGHHME CHCTEMBl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: PyHIaMEHTaIbHbIX
NOHATUN, 3aKOHOB M TEOPUH XHMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOGHMM  BEHIECTBA  HA  pa3HbIX  ypPOBHSIX  —  ATOMHOM,
VOHHOMOJICKYJISIDHOM, HAJMOJIEKYJISPHOM, O TEPMOJAMHAMUYECKUX U
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KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IINUX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

- (QopmupoBaHue y 00yJarImXxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKHUX 3HAHMU Il OOBSCHEHUS
KIIIOUYEBBIX MJIEM W MpoOJeM COBPEMEHHOW XUMHH, g OOBSCHEHUS W
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPAaMOTHOTO PEIIeHUs MPOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3HIUH IKOJIOTHYECKON O€30MacHOCTH MOCIIEICTBHI
OBITOBOM W TPOM3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOICTBOM, UCITOIb30BAaHUEM U MIEPepabOTKOM BEIIIECTB;

«  yriIyOJIeHUE MPEeICTaBICHUH 0 HAyUYHBIX METO IaX MMO3HAHUS, HEOOXOIMMBIX
JUISL TIpPUOOPETCHUST YMCHHH OPHUEHTHPOBATHCA B MHPE BCIISCTB U
OOBSICHEHUS XHMHYCCKHX SBJICHHM, HMMCIOMIUX MECTO B IIPUPOJC, B
MPAKTUYECKOM JICSITEIIbHOCTH U TIOBCECTHEBHOW JKU3HU.

B murane peamuzanuu MEepBOOYEPETHBIX BOCIUTATEIBHBIX M Pa3BHUBAIOIIMX
(GYHKITUH TICIIOCTHOW CHUCTEMBI CPEAHETO OO0IIero oOpa3oBaHUS NMPU H3YUCHHH
npeaMeTa  «XWMEs» Ha  YIIyOnE€HHOM  ypOBHE OCOOYH0  aKTyalbHOCTH
PUOOPETAIOT TaKKE [T U 33/1a49H, KaK:

« BOCIHTaHWE YOSKIEHHOCTH B I[IO3HABAEMOCTH SIBIICHUH TIPUPOIBI,
YBOKEHUS K TIPOIlECCY TBOPUECTBA B OOJACTH TEOPETHYECKUX U
NPUKJIAJHBIX HCCICOBAaHUN B XUMHUHU, (HOPMHPOBAHHWE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH;

« pa3BUTHE MOTHUBAIlMM K OOyYEHHWIO ¥ TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCTIHTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00IIIeYEeJIOBEYECKHUX [ICHHOCTEH;

+ pa3BHUTHE MMO3HABATEIIbLHBIX HHTEPECOB, HHTCIICKTYAIbHBIX M TBOPUYECCKUX
CrocoOHOCTEeM oOyuaromuxcsi, (GpOpMHUpPOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CaMOOOpPa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHUIO YCHENTHOM MpodecCuOHaNIbHON U OOIIECTBEHHOUW JesATeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M IOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

« (opmMupoBaHHE yMEHHWH W HABBIKOB Pa3yMHOTO IPHUPOJIOTOIL30BAHMS,
pa3BUTHE  DKOJOTHYCCKOH  KYJIBTYPHI, npruoOpeTeHUE OTIbITa
OOIIECTBEHHOTIOIE3HON IKOIOTHUECKON AESITEIbHOCTH.

OO1ee 9nCiI0 9acoB, MPEAYCMOTPEHHBIX JIJIS U3yYSHUS XUMHUU Ha YTIyOJICHHOM
YpOBHE cpeiHero odiero oopa3zoBanus, coctasisiet 204 yacon: B 10 kiracce — 102
yaca (3 gaca B Hezenmo), B 11 kimacce — 102 vaca (3 gaca B HeJIeq0).
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COJEP KAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYEeCKON XMMMH.

[IpeameT u 3HaUYEHKHE OPTaHUYECKOW XMMUH, MPEJICTABICHUE O MHOTO00Opa3uu
OPraHUYECKUX COCIUHCHUU.

DJEKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE M BO30YXAEHHOE
COCTOsIHHs. BaJleHTHbIE BO3MOXKHOCTM aToma yrjiepoja. XUMHYECKasl CBS3b B
OpPraHUYECKUX COEAMHEHUAX. TUIBI THOPUAU3AIIMN AaTOMHBIX OpOUTasel yriepoaa.
MexaHu3Mbl 00pa3zoBaHUs KOBAJIEHTHOM CBSI3U (oOMeHHBII u
JOHOPHOAKUENTOPHBIN). THUIIBI TEpeKpPhIBAHUS ATOMHBIX OpPOUTANIEN, G- U T-CBSI3U.
OnunapHas, nBoMHast U TpoilHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYyJIax
opraHuveckux BemecTB. [loHsATHE O CBOOOMHOM pamukaie, HyKIeopwie u
anekTpodue.

Teopuss cTpoeHHss opraHudyeckux coeauHeHnii A.M. byrnepoBa u
COBPEMEHHbIE MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUS
OpraHUYEeCKUX COEIMHEHUU. MOoJeKynsipHble U CTPYKTypHbIe  (OPMYJIBI.
CtpykTypHble (GOpMYyJIbl pa3IWYHBIX BHUJIOB: pa3BEPHyTas, COKpaIEHHAs,
ckenetHas. WM3omepus. Buasl u3zoMepuu: CTpPYKTypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHAYKTUBHBIN U
Me30MEepHBIN P EKTHI).

[IpencraBnenue o kinaccudukanuu opraHudeckux BemiecTB. [lonsTue o
dbyHkImoHanbHOU rpymme. ['omomnorus. 'omonorudeckue psaapl. CucremaTudyeckas
HOMeHKiarypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHblE Ha3BaHUS
OTZIENbHBIX MPEACTaBUTEIIECH.

Oco0eHHoCTH 17§ KJaccupukanus OpPraHUYECKUX peaKuui.
OKHCITUTENTLHOBOCCTAHOBUTENBHBIE PEAKIIUU B OPraHUYECKON XUMUMU.

OKCHEpUMEHTAIbHBIE METOJbl HW3YUYEHHUS BEIIECTB M HX INPEBpAIlCHU:
O3HAKOMJIEHHUE C 00pa3liaMi OPraHMYeCKUX BEIIECTB U MaTepHalaMHi Ha UX OCHOBE,
OMBITHl IO MPEBPALIEHUI OPraHUYECKUX BELIECTB IPU HAarpeBaHWUU (IUIaBIIEHUE,
oOyriMBaHUE€ M TOPEHUE), KOHCTPYHPOBAHHME MOJAEIECH MOJIEKYJ OpPraHU4eCKHX
BELIECCTB.

YriaeBoaopoasbl.

Ankanbl. 'oMonorudeckuil psj ankaHoB, o0mmas Gopmyna, HOMEHKIATypa U
U30MepHs. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKaHOB,
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Sp*rubpuan3anys aTOMHBIX OpOMTanell yriaepoaa, 6-cBa3b. Dusnueckre CBONWCTBA
AJIKaHOB.

XHWMHUYECKHE CBOMCTBA aJKaHOB: PEaKIUU 3aMEIICHHS, HW30MEPHU3ALNH,
JNETUAPUPOBAHMS, TUKIN3AlNK, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBienue o
MEXaHMU3ME PEAKINI PaJUKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YeHUs U TPUMEHEHUE aTKAHOB.

[Muknoankanel. O6mas popmyna, HOMeHKiIaTypa U uzomepus. OcodeHHOCTH
CTPOEHUS U XMMHUYECKUX CBOMCTB MaJIbIX (IIMKIJIOMPOIIaH, TUKIOO0yTaH) U OOBIYHBIX
(IMKJIONIEHTaH, IIUKJIOTeKCaH) IUKI0alKaHOB. CIIOCOOBI OJIYYSHUS U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ["'oMoorudeckuii psj ajakeHoB, oOmias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AJIKEHOB, SP THOPU M3
aTOMHBIX opOuTaned yriaepoaa, 6- U m-cBsi3u. CTPyKTypHasi U TeOMeTpHuYecKas
(umc-tpaHc-) uzomepus. PU3NYECKUE CBOMCTBA aIKEHOB. XMMHUYECKHE CBOMCTBA!
peakUMy TPUCOEAMHEHUS, 3aMEUICHUS B O-TOJOKEHHE IpU JBOMHOW CBSI3H,
nonuMmepusanuu 1 okucnenus. [Ipasmiio MapkoBHrukoBa. KauecTBeHHbBIE peakiuu
Ha JBOMHYIO CBA3b. CIIOCOOBI MOYyYEHUS! U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONPSKEHHBIE, N30JIUPOBAHHEBIE,
Kymynuposanuvle). OCOOCHHOCTH AIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- n 1,4-pucoequnenue. [lonumepursanus conpsyKEHHBIX
nueHoB. CrocoObl MOMyYEHUs: U TPUMEHEHUE aIKaJUEHOB.

Anxusbl. 'oMonornyeckuii psii aTkKUHOB, o0mas ¢GopMya, HOMEHKIATypa M
U30MepHUsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJH aJIKHHOB,
sprudpuan3anus aTOMHbIX opouTtaneit yriepoaa. Ou3nueckue CBOMCTBA aJKUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKIIUU ITPUCOETUHEHUS, AJMMEPU3ALINN U TPUMEPU3ALINH,
oKkHcyeHus. KUCI0THBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHble peakiy Ha TPOiHYIO cBs3b. CrOCOOBI MOTYYEHHsS] U IPUMEHEHHE
AJIKUHOB.

ApomaTuyeckue yrieBoJopoJibl (apeHbl). ['OMOJIOTHYECKHI psii apeHOB,
obmrast hopmyna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYNIbl OeH3oma. DPU3NYECKHE CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMK 3aMelIeHUsI B OEH30JbHOM KOJIbLE U
YIJIEBOJAOPOJHOM pPaAMKAJIC, PEAKIWH IPUCOCIUHEHHUS, OKHCIEHHUE TOMOJIOTOB
oenzona. IlpeactaBneHne 00 OPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha NpPUMEpPE aJKWIbHBIX paJUKaJIOB, KapOOKCUIBHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIbI, aTOMOB TalloreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepuzanus cruposa. CriocoObl MogyyeHus: U
IPUMEHEHUE apOMATUYECKUX YTIE€BOIOPOIOB.
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[Ipupoanslii ra3. [lonytHeie HedTsHbIE Ta3bl. HedTh 1 €€ nporcxoxaeHue.
KamenHslii yrons 1 npoAyKThI ero nepepadotku. Cnocoosl nepepadboTku HedTur:
MEepEeroHKa, KPEKUHT (TEPMUYECKUI, KaTaTUTUUECKU), pUHOPMUHT, TUPOJIU3.
[IponykThl nepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXKAY Pa3IMUHBIMU KJIACCAMU YTIIEBOOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOTeHIIPOU3BOAHBIX YIIIEBOAOPOIOB. Peakuuu
3aMeIlleHUs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYMMy, [HAHOTPYIIILY,
amuHorpymnmy. JleficTBue Ha TrajJOreHIpPOU3BOAHBIE BOJHOTO M CHUPTOBOIO
pactBopa miénouyn. B3aumopeiicTBuE nUranioreHajKaHOB C MAarHUEM W ITUHKOM.
ITonsiTne 0 METaIOOPTaHUYECKUX COEIMHEHHUSX. Hcnonb3oBanue
raJIOTEHIIPOU3BOJHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE W TPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCHEPUMEHTAJIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MPEBPALLCHUN:
u3ydeHne (PU3MUeCKUX CBOMCTB YIJIEBOAOPOJOB (PACTBOPUMOCTD), KaUECTBEHHBIX
peakiuii yrieBoJAOpPOAOB Pa3IMUHBIX KiIacCoB (oOecuBeuMBaHUE OPOMHOW WU
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aHMMOJCHCTBHE alETUIEHA C
aMMHauHBIM pacTBopoM okcuga cepebpa(l)), kauecTBeHHOe OOHaApyKEHHE
yraepoJa 1 BOAOPO/1a B OPraHMYECKUX BELIECTBAX, TOJYUYEHUE STUIIEHA U U3YUECHHE
€ro CBOMCTB, 03HaKOMJIeHUE ¢ koyutekiusamMu «Hedts» u «Yromby, ¢ oOpasuamu
IJIacTMacc, KaydyykKoB M PE3UHbI, MOJEIUPOBAHUE MOJEKYJI YIJIEBOJOPOAOB U
raJIOr€HIPOU3BOJIHBIX YTIEBOJOPOIOB.

Kuciaopoacoaep:xamnue opraHnyecKue coeAnHeHUs.

[IpenenbHble OgHOATOMHBIE cHnUpPThl. CTpoeHHME MOJNEKysl (Ha MpuMepe
METaHoJla W JTaHona). ['oMonormyeckuid psa, odOwas dopmyna, H3OMEpHUs,
HOMEHKJaTypa W kiaccupukauus. Dusnyeckue cBoWcTBa  MpeneTbHBIX
OJIHOATOMHBIX CHHUPTOB. BomgopoaHbie CBSI3M MEXIy MOJEKYyJIaMH CIUPTOB.
XVWMUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHMs], JACTUIpATAlMH, OKHUCICHHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKMMHM U  HEOPraHWYECKUMM  KHCIOTaMH.
KauectBeHHast peakiiusi Ha OJJHOATOMHBIE CIIUPTHI. JlelicTBHE ATaHONIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJy4YeHHs] W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢dupbl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (PUBHUECCKUX H
XUMHYECKUX CBOMCTB.

MHOroaToMHbIC CIIMPTbI — OTHJICHIJTIMKOJIb W TJIMLOCPHUH. duznyeckue u
XMMHUYECKHE CBOMCTBA: pC€aKiun 3aMCIICHNA, BSaHMOI[CfICTBPIe C OpraHNM4YCCKHUMH U
HCOPTaHNYCCKHUMHU KUCJIIOTAMH, KAYCCTBCHHAA PCAKIINA HAa MHOTI'OATOMHBIC CITMPTHI.
HpCIICTaBJIeHI/Ie 0 MCXaHHU3MC pCaKHI/Iﬁ HYKJICO(bI/IJIBHOI‘O 3aMCIICHUS. I[GﬁCTBHC Ha
OpraHu3M 49CJIOBCKaA. Cnoco0Ob1 IMOJYYCHUA U IIPUMCHCHUC MHOTOAaTOMHBIX CITMPTOB.
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@®enon. CrpoeHME MOJIEKYJbl, B3aUMHOE BIMSHHUE THAPOKCOIPYIIIBI H
oenszonbHOro snapa. dusmueckue cpoiictBa (eHona. OCOOEHHOCTH XMMHUYECKHX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHona. TokcuuHOCTh (eHoa.
Crnioco0b! osryueHus 1 npuMeHenue penona. @enonpopManbaeruiHas cMoJa.

KapOonunbHble COeAMHEHUS — aJIbJICTU bl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW TPyNIibl. ['OMOIOTHYECKUE PSbl AJIbJICTHAOB M KETOHOB, 00IIas
dopmyna, uzomMepuss U HOMEHKIaTypa. DU3MYECKHUE CBOWCTBA albACTUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJETUA0B U KETOHOB: PEAKIIUH MPUCOETUHECHHUS.
OxucneHrne anpIerujoB, KAa4eCTBEHHBIC pEaKIMd Ha anbAeruabl. CrocoObl
MOJTYYEHUS U MPUMEHEHUE AJIbJIETU/IOB U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE KUCIOThI. OCOOEHHOCTU CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepust u HoMeHknaTypa. Pusndyeckre CBOMCTBA
OJIHOOCHOBHBIX MPENETbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIC CBOWCTRA,
peakius ATepudUKaAlMUA, PEAKIMU C YyYacTHEM YIJIEBOJAOPOJIHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbHMHOM KHUCJIOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HENPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIOT, THUIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraButenu BbICIIUX
KapOOHOBBIX KHCIJIOT: CTEapHHOBAas, MaJbMUTHHOBAs, OJICUHOBAS, JUHO/EBAS,
JUHONIeH08as KUCIOThl. CIocOObI MOYyYeHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble »¢upsl. ['oMonoruueckuit psig, obmas ¢Gopmyna, U30MEpUS H
HOMEHKIaTtypa. PU3NYECKHEe M XUMHYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW W
IEIIOYHOU CpeIe.

Kupswl. Ctpoenne, GU3NIECKue 1 XUMUYECKUE CBONCTBA KUPOB: THIIPOJIU3 B
KHUCIION | mienoyHoi cpeae. OCOOCHHOCTH CBOMCTB JKHPOB, COJIEPXKAIIUX OCTATKH
HETpeIETbHBIX )KUPHBIX KUCIOT. JKUphI B Ipupo/Ie.

MBEI14 KaK COJIM BBICIIHMX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[eﬁCTBI/Ie.

O6mias xapakTepucTuka yrieBoaoB. Kinaccudukanus yrieBo10B (MOHO-, IH-
U monucaxapuabl). MoHocaxapuabl: TJIHOKo3a, (PyKTO3a, rajgakrtoza, pubdosa,
ne3okcupu6o3a. dusnveckue CBONCTBA M HaxXOXJeHUEe B mpupopae. PoTocHUHTE3.
XHAMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U alIbJIETUIHOMN
rpynn, CHUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3bI, €&
3HAYEHUE B KU3HEAECATEIbHOCTH OpraHu3ma. Jucaxapuasl: caxapo3a, MajibTO3a U
naKkTo3a. BoccTaHaBiMBaOIME U HEBOCCTAHABIMBAIOIINE Iucaxapunl. ['uaponus
mucaxapuaoB. Haxoxnenue B nmpuponae u npuMenenue. Ilonvucaxapuapl: kpaxman,
JIMKOTEH U 1esutojo3a. CTpoeHue MakpOMOJIEKYJl Kpaxmasa, T[JIMKOT€Ha |
HEeJUTr0NI03bl.  DU3MUEecKne CBOWCTBA Kpaxmana W LEJUIIOJIO3bl. XHUMHUYECKHUE
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CBOWMCTBAa KpaxMalsia: TWAPOJN3, KAYECTBEHHAS PEaKUus C HOJOM. XHUMHUUYECKHE
CBOMCTBA WEJUIIONO3bI: TUIIPOJIU3, MOdydeHue >(pupoB 1emitonao3bl. [lonarue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).

DKCNIEPUMEHTAIbHBIE METOJIbl H3YyYEHHUsSI BEIIECTB M MX MPEBPAILLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJICHHWE 3THJIOBOTO CIUPTa B aJIbACTU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHHE STUJIOBOIO CHUPTA AUXPOMATOM Kajius (BO3MOKHO HCHOJb30BAHHE
BUJICOMATEPUANIOB), KaYeCTBEHHbIE pEaKIMM Ha ajdbAeTulibl (C THAPOKCHUIOM
muammuHcepeopa(l) u runpoxcunom meau(Il)), peaxius raurepuHa ¢ THAPOKCHUIOM
meau(Il), xumuueckue cBOMCTBA pacTBOpa YKCYCHOM KHCJIOTBHI, B3aMMOJICHCTBUE
pacTBopa roKo3bl ¢ ruapokcuaom Menu(Il), B3anmoaeicTere kpaxmasua ¢ HOJOM,
pelIeHre JKCIEePUMEHTANBHBIX 3adad 1o TemMaM «Crouptel U (DEeHOIBDY,
«Kap6oHoBbIe KUCITOTBI. CIOKHBIC d(PUPBD».

A3oTcoaep:kalye OpraHu4ecKkue coeIuHeHus.

AMUHBI — OpraHu4ecKkue Npou3BOJHbIE ammHuaka. Knaccudukanus aMUHOB:
anudaTUyecKue M apoOMATHUYECKUE; TMEpPBUUYHBbIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenrie MoJiekyn, oOmas gopmyiia, u3omMepusi, HOMEHKIATypa U (puanyeckue
CBOMCcTBa. XMMHUYECKOE CBOMCTBA alM(paTHUECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHUE, B3aWMOJCHCTBUE IEPBUYHBIX AMMHOB C a30TUCTOM KHCIIOTOW.
Conu anKWIaMMOHHS.

AHWINH — IpeACTaBUTEIh aMUHOB apoMaTHueckoro psaa. CTpoeHne aHuInHA.
B3anmHOoe BnusHHME TpPYNnm aTroMOB B Mosiekyde aHwinHa. (OCOOEHHOCTH
XUMHYECKUX CBOWCTB aHWiIvMHA. KadecTBeHHble peakunu Ha aHWIUH. CrocoObl
MOJlydYeHUs] W TpuMeHeHue anudarndeckux amuHOB. llomydeHwe aHunMHA u3
HUTPOOEH301a.

AmuHokucnoTtsl. Homenknatypa u uzomepus. OtTnenbHbIE MpeICTaBUTENN
O.AMUHOKUCJIOT: TJIMUMH, alaHuH. Pusznueckue CBONCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOWCTBA AaMUHOKUCIOT Kak aMQOTEepHBIX OpPraHMYECKUX
COEIMHEHUM, peakuus TIOJMKOHJCHCAIlMN, O0pa30BaHHWE MENTUIHON CBA3M.
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. CUHTE3 U TMIPOIN3 NENTH/IOB.

benku xak mpupomHble monumepsl. [lepBuyHasi, BTOpUYHAS U TpEeTUYHAsS
CTpyKTypa OeikoB. XHWMHYECKHE CBOWCTBAa OENKOB: THUIPOJIH3, JEHATYyparus,
KAueCTBEHHbIE PEaKLIUU Ha OEJIKH.

OKCTIepUMEHTANbHBIE METOJbl HM3yUYEHHUS BEIIECTB W HX MPEBpPALICHUI:
pacTBOpeHHE OEIKOB B BOJE, ACHATypamus OElIKOB NMpU HarpeBaHUH, LBETHHIC
peakiuu Ha OeJKH, peIIeHHe OKCICPUMEHTATBHBIX 3aJad [0 TeMaMm
«A3oTconepKale Opranndeckue cCoeMHeHus» 1 «Pacmo3HaBanne opraHMuecKux
COEIMHEHUI.
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BricokomosieKkyJIsipHbIe COeTHHEHUSI.

OCHOBHBIC TIOHSTHSI XHUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCIICHb MOJUMEPHU3AINN, CPETHSS MOJCKYISIpHAS
Macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJEKYISIDHBIX COCIUHEHUNA —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

[TomumepHble Matepuanbl. Ilmactmaccesl  (TMOJMATHIICH, TIOJUIIPOITHIICH,
MOJIMBHHWIXJIOPUA,  IMOJTUCTHPOJ, IOJUMETHIMETAKPHIAT, ITOJMKApPOOHATHI,
noJIMATHIICHTepeTanaT). Y THiiM3anus 1 nepepadboTka miacThka.

DnacTOMEpHI: HATypaTbHBIN Kay4yK, CUHTETHYECKUE Kay4qyKH

(OyTaueHOBbIN, XJIOPOTPEHOBBIN, H30MTPEHOBBIN) U CUIUKOHBI. Pe3uHa.

BosokHa: HaTypanbHbIe (XJIOIOK, IIEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsnl CIEIHUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISAIUE TTOJMMEPHI, OMOpa3iiaraeMble TOJIUMEPHI).

OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HMX NPEBPAILCHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3afad 1o TeMe «Pacno3naBanue
IUIACTMACC U BOJIOKOHY.

Pacuérnble 3anaumn.

HaxoxneHue MoJekyasipHOH (QOpMyJIbl OpPraHMYECKOTO COEAMHEHUS II0
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISAIIUX B €I0 COCTaB, HAX0XKJACHUE MOJIEKYJIIPHOU
(opMyITBI OPraHUYECKOTO COETUHEHUS TTO Macce (00bEMY) MPOAYKTOB CrOpaHUs, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKUUU W/MIU HCXOJHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (OPMYJIbI OPraHMYECKOro BEIIEeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMICTB WJIM CIIOCOOOB MOJYYEHHS, ONPEAEICHUE JI0JIH
BBIXOJIa MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3ZMOMXKHOTO.

MexnpeaMeTHble CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBSI3el MPU M3YUYEHUU OPraHMYECKOW XMUMHH B
10 xacce ocymecTBIsSETCS Yepe3 UCTI0Ib30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX
NOHATHH, TaK W TMOHATUM, MPUHATHIX B OTIEJIBbHBIX MPEIMETax eCTECTBEHHO-
HAYYHOTO IUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE MOHATHS: SBICHHUE, HAYYHbIN (PAaKT, TUIOTE3A,
TEOpHUs, 3aKOH, aHalW3, CHUHTE3, Kiaccupukaius, HaONIOACHUE, HW3MEPCHHE,
HKCIIEPUMEHT, MO/IENb, MOJICTUPOBAHHE.

dwuszuka: Marepusi, aTroM, OJJIEKTPOH, TPOTOH, HEHUTPOH, MOJEKYIa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIeCTBa, (PU3MUYECKHE BETUYHMHBI, €AUHUIIBI M3MEPEHHs, CKOPOCTh, JHEPrHs,
Macca.
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buonorusi: kierka, opraHu3M, DJKocHcTeMa, Ouocdepa, MeTadoIU3M,
HACJIEJACTBEHHOCTb, aBTOTPO(HBIA M reTepoTPOPHBIN THUN HUTaHUS, OpOKEHHE,
(doTtocuHTe3, nAbIXaHWE, OEIKH, YIJIEBOJbI, >KUPbI, HYKICHMHOBBIE KHCIIOTHI,
(epMEHTBHI.

['eorpadusi: none3Hbie UCKOMaeMble, TOILIUBO.

TexHosorus: mnNHIEBbIE NPOAYKTHI, OCHOBBI pPAallMOHAJIBHOIO IHTAHU,
MOOILIHE CPEJCTBA, MaTEPHAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbBI XUMMH.

AtoM. CocTaB aTOMHBIX sifiep. XUMUYECKUH 3neMeHT. M3oTonsl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIA. DHEPreTUUYECKHUE YPOBHU U
noiypoBHU. AToMHbIe opOuTanu. Kimaccudukarus XuMU4ecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsl). PacmpesnencHue SJICKTPOHOB IO aTOMHBIM  OPOUTAJIAM.
DOneKTpOoHHbIE KOH(MUTYpAIIUK AaTOMOB 3JIEMEHTOB IEPBOI0—4YETBEPTOTO MEPHOJIOB B
OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, J3JIEKTPOHHBIE KOH(UTYpaIlid HOHOB.
DIEKTPOOTPUIIATETBHOCTb.

[Teprnonnueckuit 3axkoH u llepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CBA3b MEPUOAUYECKOTO 3akoHa U lleproanueckoil CHUCTEMBI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOW TeOopued CTpOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CIOKHBIX BEIIECTB M0 rpynnaM U nepuoaam. 3HaueHUE NePUOINYECKOTO
3akoHa JI.11. Menpaeneena.

XUMHYECKass CBA3b. BHIbBI XMMHWYECKOW CBA3U: KOBAJIEHTHAs, HMOHHAS,
MeTayuindeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBINA. DHEPTHS U JITMHA CBsI3U. [10JsIpHOCTH, HAITPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBsi3u. KpaTHele cBs3u. BopoponHas cBS3b.
MeXMONeKyIsApHbIE B3aUMOACHCTBHS.

BajieHTHOCTP W BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COETUHEHHUI
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, JHUIaHIbl. 3HAYE€HHWE KOMIUIEKCHBIX COEJIMHEHHM.
[ToHsITHE O KOOPAMHAIIMOHHOW XUMUHU.

BemectBa  MOJIGKYJISIPHOTO W HEMOJIEKYJSPHOTO  CTpOE€HUs.  THIIbI
KPUCTANTIMYECKUX PELIETOK (CTPYKTYP) U CBOIMCTBA BEIIECTB.
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[Tonsitue o nucnepcHbix cuctemax. Mcrtunaeie pactBopsl. [IpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CnocoObl BbIPaXXEHHUSI KOHIIEHTpAIMd pPacTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B pAcTBOPE, MOJIsIpHAsi KOHUEHTpauus. HaceleHusle u
HEHACBIIIEHHBIE PaCTBOPHI, PACTBOPUMOCTh. KpucTamioruaparsl.

Knaccuduxanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIEeCTB. TpHUBHAIbHBIC
Ha3BaHUS OTJECIbHBIX MPEACTABUTEIICH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peaklMii B HEOPraHUYECKOM M OpraHUYecKOn
XUMHUH. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHHUS W IPEBPALICHUS
SHEPTUU MPU XUMHUYECKUX peakiusax. TemnoBsie d3PHEeKThl XUMUYECKUX PEAKIUH.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3jINYHbIX (haKTOPOB.
['omorenHsble U rereporeHHsle peakuuu. Karanus u kataan3aTtopsl.

OO6patumblie 1 HEOOpaTUMBIE peaKIui. XUMU4Yeckoe paBHOBecue. KoHCTaHTa
XUMHYECKOr0 paBHOBecHUs. DakTOpbl, BIMSAIOMIME HA MOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHLEHTPALUH BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

OnekTponutuyeckas aucconuanus. CuibHble U cladble 3JIEKTPOJUTHI.
Crenenp aucconmannu. Cpena BOJIHBIX PACTBOPOB: KHCJIOTHAsi, HEWUTpalbHasd,
menounas. Bogopoansiii nmokazarens (pH) pactBopa. ['maponus coneit. Peakiuu
HMOHHOI'0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuud.  CTEneHb  OKUCIIEHUS.
Oxkucnutenb W BocCcTaHOBUTENb. [Ipomecchl OKUCIEHUS W BOCCTAHOBIICHHS.
Baxnelnme OKUCIUTEIM M BOCCTAHOBHTEIM. MeTOJ 3JIEKTPOHHOTO OaylaHca.
DIIEKTPOIU3 pacTBOPOB U PACILIIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W UX IPEBPALICHUIA:
pa3lioKEeHHEe TIEPOKCHUJIa BOJAOPOJA B MPUCYTCTBUU KaTalu3aTopa, MOJENIU
KPUCTANTMYECKUX PEMIETOK, MTPOBEJICHUE PeaKIMil MOHHOTO OOMEHa, ONpeIeSICHHE
cpedbl PacTBOPOB C TMOMOIIBI) HMHAMKATOPOB, U3YUYEHUE BIUSHUS Pa3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOM pPEaKIMU U TOJIOKEHHE XUMHYECKOIO
paBHOBECHSL.

Heopranunuyeckass XuMus.

[Tonoxxenue HemetayyioB B [lepuoanueckoit cucreMe XMMUYECKUX SJIEMEHTOB
JI.1. MeHnneneeBa 1 0COOCHHOCTH CTPOCHHS UX aToMOB. DU3MYECKHE CBOMCTBA
HEMETAJIJIOB. AJUIOTPOIHUSI HEMETAJIOB (Ha IpuMepe KUciaopoaa, cepsl, pocdopa u
yraepoa).

Bonopon. Ilonydyenue, ¢uzmdeckre U XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJlJIaMU M HEMETaJllaMU, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ 'nipuibl. TOMIMBHBIE
3JIEMEHTHI.
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I'amorensl. HaxoxaeHue B mpHUpoje, CIOCOObI MOJy4yeHUs, (PU3MUECKUue M
XUMUYECKUe CBOMCTBA. ["aioreHoBOOpObl. BaxkHeilue KuciaopoacoaepxKaime
COeMHEHHUs rajoreHoB. JlabopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOJTYYEHUS
rajoreHoB. [ [pyMeHeHne rajJoreHoB U UX COEIUHEHU M.

Kucnopon, o3on. JlabopaTopHble M HPOMBINIICHHBIE CHOCOOBI TMOJTYYEHUS
kucyiopoaa. duznueckue ¥ XMMUYECKHE CBOMCTBA M MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxneHue B Mpupojie, CHOCOObI TOJNyYeHHUS, (PUIUYECKUE U
xumudeckue cBoictBa. CepoBogopona, cyiabdunsl. Oxcun cepsi(IV), oxcun
cepoi(VI). CepHucTas u cepHasi KUCIOTHI ¥ UX coJii. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCIIOTHI. [IpMeHeHne cepbl U €€ COeTMHEHUI.

Azor. Haxoxnaenue B mpupone, CHocoObl TONy4YeHHs, (U3HYECKHE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUIbI. OKCUAbl a30Ta. A30THUCTast U a30THasI
KHCIIOTHI 1 uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenue a3ora
U €ro COeIMHEHMI. A30THBIE yI00pEHHUS.

dochop. Haxoxaenwe B mpupoje, CIOCOOBI TONYyYCHHs, (PU3HUECKHE H
xumudeckue cBoictBa. Dochuapt u dochun. Oxcumsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue Qocdopa u ero coemunenuit. dochopHbie
ynoOpeHus.

Yraepon, HaxoXAeHHE B OpUpoJe. AJUIOTPOIHBIE  MOJU(UKAIIMY.
dusznyeckue MU XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxkcup yriepoaa(ll), oxcun yriepona(IV), yrompHas kucioTta u eé
COJIu. AKTUBUPOBAaHHBIM yroyb, aacopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpuMeHeHre MpOCTHIX BEUIECTB, OOPa30BAaHHBIX YIIEPOJIOM, U €ro
COEIMHEHUM.

Kpemunii. Haxoxaenue B mpupojie, CrocoObl MOJMydeHUs, (PU3MUecKue u
xumuueckue cpoiictBa. Oxcuna kpeMHus(IV), kpeMHHEBas KHCIIOTa, CHIIMKATHI.
[IpuMenenue kpeMHus U ero coeqnHeHuil. CTekso, ero nojiydyeHue, BUIbl CTEKIa.

[Tonoxenne mertamioB B [lepuognyeckoil cucreMe XMMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOSHHUS DJICKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OoOmme
¢usnueckue cBoicTBa MeTawoB. [IpuMeHeHHEe METa/uioB B OBITY M TEXHHKE.
CrmuiaBbl METAILIOB.

DNEKTPOXUMUUYECKUN psAll  HampsbDKeHUH MeTtaioB.  OOmme  crnocoOsbl
MOTYYEHUS METaJIJIOB: TUJPOMETAJLTYprus, MAPOMETAILTYPrusi,
anexktpometamtyprusi. [lonsatue o koppo3uu MeramioB. CrnocoObl 3alIuThl OT
KOPPO3UHU.
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OOmas xapakrepuctuka MetamuioB [A-rpynmsl Ileproguyeckoil cucTemsl
XUMHUYECKHUX 37eMeHToB. Hatpuii u kanuii: nonydyenue, GUu3nyeckue 1 XuMHUIEeCKUe
CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCAUHEHH.

Ob6mas xapakrepuctuka metamioB IIA-rpynmer [lepuonuyeckoit cructeMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaibIUi: TModydeHue, (U3NYecCKue u
XUMHYECKUE CBOWCTBA, IPUMEHEHUE MPOCTBIX BEMIECTB U UX COCIUHECHUM.
XKéctkocTh BOABI U CITOCOOBI €€ YCTPAHECHHUS.

ANOMUHUIA: TTOTydeHUE, (PU3ndecKre U XMMUYECKHE CBOWCTBA, TIPUMECHEHHE
MPOCTOrO BEIIECTBA W €ro CoeAMHEHHWH. AMQOTEepHbIE CBOWCTBA OKCHAA H
TUAPOKCUIA ATFOMUHMS, THAPOKCOKOMIUIEKCHI AIFOMUHUS.

OO6mias  XapakTepuCTHKa MeTa/uioB MmoOo4HBIX moArpynn  (b-rpymm)
[Teproanueckoi CUCTEMbI XUMHUYECKUX JJIEMEHTOB.

®u3nMYeCcKne U XUMUUYECKHE CBOMCTBA XpoMma M ero coeauHeHuid. OKCUIbl 1
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U auxpomatsl, UX
OKHCIIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

@dusnyeckue M XUMHUYECKME CBOMCTBA MapraHia M €ro COEJUHCHUM.
Baxnelimme coenunenuss wmapranna(ll), wmapranuna(IV), wapranma(VI) wu
mapranua( VII). Ilepmanranar kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

Du3nyYeCcKne U XMMHYECKUE CBOMCTBA XkeJe3a U ero coeauHeHuil. OKCHUIbI,
ruapokcusl u conu xenesa(ll) u sxeneza(lll). Ilomydyenue u npuMeHeHue xene3a u
€ro CIIJIABOB.

dusnyeckrue U XMMUYECKUE CBOWCTBA Meau U €€ coenuHeHui. [lomydyenue u
IIPUMEHEHHUE MEIU U €€ COCTMHEHU .

[uuk: momydeHue, (u3myeckue M XUMHUYECKHE CBOMCTBAa. AMQOTEpHBIE
CBOMCTBA OKCH/Ia ¥ THAPOKCHU/IA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IprimeHeHue
LMHKA U €ro COCIMHEHUM.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W UX MPEBPAILICHUIA:
U3y4eHHE O00pa3I0B HEMETaJUIOB, rOpeHue cepbl, (ocdopa, keneza, MarHus B
KHUCJIOpOZAE, H3Yy4YeHHE KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aUMOJCHCTBHE
LIEJIOYHBIX U MIEJIOYHO3EMENIbHBIX METAIOB C BOJIOM (BO3MOKHO HMCIOJIb30BAHHE
BHJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U KEJe3a C PacTBOpaMu KHUCIOT U
IETT0YEN, KAUECTBCHHBIE PEAKIIMM HA HEOPTAHMYECKUE aHHOHBI, KATUOH BOAOPO/Ia
W KAaTHOHbl METAJUIOB, B3aUMOJCHCTBUE THAPOKCHUJIOB AJTIOMUHHMS M ILHHKA C
pacTBOpaMy KHCJIOT M HIEIOYEH, PEIICHUE IKCIEPUMEHTAIbHBIX 3a/1ad M0 TeMaM
«l"anorensl», «Cepa u €€ coennHeHUs», «A30T U (pochop U UX COETUHEHHS,
«MeTamibl TIaBHBIX NOATPYIID, «MeTaibl MOOOYHBIX TOATPYIII.
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XUMHUSA U KU3Hb.

Ponp xumMuun B 00ecieueHnH yCTOMYMBOrO pa3BUTHs yenoBeuecTBa. [loHsTue
0 HAyYHBIX METOJAX MO3HAHUS U METOIOJIOTUY HAYYHOI0 uccienoBanusd. Hayuneie
MPUHIUIBI OPTAaHU3AIMU XUMUYECKOT0 MPOou3BOICTBA. [I[pOMBIIIIIIEHHBIE CITOCOOBI
MOJYYEHHUs] BaXKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHUaKa, CEPHOM
KHUCJIOThI, MeTaHoJja). [IpombIlIeHHbIE CTTIOCOOBI MOJYYEHHUSI METAJJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CpeJlbl U €ro MocaeacTBUA. Poib xumMuu B
o0ecrieYeHUr YHEPreTHIECKON 0€30MacHOCTH.

Xumusi HW  3J0pOoBbe 4YenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUN MEIULIMHBI.

XWMUS THIIYA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE A00aBku. Poinb xumuu B
oOecrieuyeHnH MUIIEBO 0€3011acCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumus. [lpaBuna
0€30macHOr0 UCIOJIb30BAHUS MPENApaTOB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTEIIbCTBE: BaKHEUIIIME CTPOUTEIbHBIE MaTepuUalibl (LIEMEHT,
OCTOH).

XUMHUS B CEITbCKOM X03s1icTBe. OpraHn4YecKre U MUHEPaIbHbIE yI00pEeHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEpHabl, KPACKH, CTEKIIO, KEPAMUKA.
Marepnains! A 35eKTpOHUKU. HaHOTEXHOIOT M.

Pacuérnble 3amaumn.

Pacu€Thi: Maccel BemiecTBa Win 00bEMaA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WK 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MACCHI
(00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIU OJTHO
M3 BCIIECTB JAHO B BHJE pPacTBOpa C OMNPEACIEHHOM MaCcCOBOW JOJIEH
PacTBOPEHHOIO BEMIECTBA, MACCOBOM JI0JIM ¥ MOJISIPHOW KOHIEHTPALlMX BEIIECTBA B
pacTBOpE, AOJIU BBIXO/A MPOIYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzamust  MeXNpenIMETHBIX  CBsi3ed TMpPU  M3y4eHUH  OOme
HEOpraHnveckod XxuMuM B 11 Kiacce ocyliecTBiIsieTCS Yepe3 MCIOJIb30BaHHE KaK
OOIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATUN, TPUHATHIX B OTACIBHBIX
MpeaMETaX €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SIBJICHUE, HAYyYHBIN (PakT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, NepUoAUIHOCTb, HAOIIOJACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEb, MOJICTTUPOBAHUE.

®usnka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH,
MOH, U30TOIbI, pAIUOAKTUBHOCTb, MOJIEKYJIA, DHEPTETUUYECKUIN YPOBEHD, BEIIECTBO,
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TeI0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJACAIbHBIN Ta3, (Qu3nueckue
BEJIMYMHBI, €AUHULIBI U3MEPEHUSI, CKOPOCTh, SJHEPTHS, Macca.

buonorus: kierka, opranusM, sKocucTema, onocdepa, MeTaboJIu3M, MaKpo-
MHUKPODIJIEMEHTBI, OCNIKH, *KUPBI, yIIEBOJIbI, HYKICMHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadms: MuHEpanbl, TOPHBIE MOPOABI, TOJIE3HBIE UCKOIAeMbIe, TOTUIMBO,
pECYpCHI.

TexHosnorus: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIC
MaTepUaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIILICHHOCTb,
dbapmarieBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOJACTBO KOHCTPYKIHOHHBIX MAaTE€pHUANIOB, JJIEKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHWUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBHM C CHCTEMHO-ICATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3YIbTAaTOB OCBOCHHS TpEIMeTa «XHUMHs» Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMS BBIJCICHBI CIEAYIONIUME COCTABISIONIME: OCO3HAHHE
OOyJaIOMUMHUCS POCCUHCKON TPaXTAHCKOW HJEHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEIFHOCTH M CAaMOOTIPE/ICIICHUIO; HAJTMYNE MOTHBAIIH K
00Oy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaromIMXxcsi PyKOBOJCTBOBATHCSA
OPUHATBIMA B OOIECTBE TMpaBWIaMHM M HOPMaMd TOBEJCHMS; HalU4He
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHIOCOOHOCTh CTABUTH 1IETTU U CTPOUTD
KU3HCHHBIC TIJIaHBI.

JIMdHOCTHBIE pE3yJabTaThl OCBOCHHUS TpeaMeTa «XUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OTIBITA TIO3HABATEIIbBHOW W TMPAKTHUYECKOW JEATEeIHLHOCTH
oOyuJaroluxcs B MpoLecce peaan3alnuu 00pa3oBaTeIbHON AeSITENbHOCTH.

JIM9HOCTHBIE pE3yJabTaThl OCBOCHHS TpeaMeTa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OTIBITA ITO3HABATCIIbBHOW W TMPAKTHYECKOW JEATEIHLHOCTH
o0yyJarommxcsi B MpoLeCCe peann3aluu 00pa3oBaTEIbLHON JIESITEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpakaIaHCKOro BOCIIUTAHUS

0CO3HaHUsI OOYJAOIITUMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH,
YBOKECHUA K 3aKOHY M IPaBONOPAAKY; MPEACTABICHUS O COLMAIbHBIX HOPMaxX U

MpaBUiIaX MEXINYHOCTHBIX
OTHOILICHUI B KOJUICKTUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOU JEITEIbHOCTH
IIPH CO3JIaHWHM yUE€OHBIX IIPOCKTOB, PEIICHUH YYE€OHBIX M ITO3HABATEIBHBIX 3aJ1ad,
BBITIOJTHCHUN XUMHYECKUX YKCIICPUMEHTOB; CIIOCOOHOCTH ITOHUMATh M IIPUHUMATH
MOTHUBBI, HAMEPEHHUS, JTIOTUKY U
apryMEHTBI JIPYTUX IPU aHATU3€ PA3IMYHBIX BUJIOB YUYCOHOU eI TEIHbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

LIEHHOCTHOI'O OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTCUECTBEHHON XWMUUW; YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU H
MPAKTUYECKOTO TMPUIIOKECHUS XUMHUH, OCO3HAHUS TOTr0, YTO JAHHBIE HAYKU €CTh
pe3yabTaT JAJIUTEIbHBIX  HAOMIOJIEHUM, KPOMOTIMBBIX SKCHEPUMEHTAIbHBIX
MIOUCKOB, MIOCTOSIHHOTO TPY/Ia YYEHBIX U MPAKTUKOB;

WHTEpECa U MO3HABATEIbHBIX MOTHUBOB B IMOJIYYEHHUH U MOCIEIYIOIIEM aHAIIA3E
uH(OpMaIKK O MEePEIOBLIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;
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3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:
HPAaBCTBCHHOT'O CO3HAHUS, 9THYCCKOI'0 ITOBCACHUSI, CIIOCOOHOCTH OLICHUBATDH
cuTtyaluu, CBA3aHHBIC ¢ XUMHWYCCKUMMU SABJICHUAMU,

U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH; TOTOBHOCTH OIIEHHWBATh CBOE MOBEJCHHUE U TMOCTYIKHA CBOMX
TOBapHUILEH C TIO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHMSI
IIOCJIEICTBUM ITOCTYIIKOB;

4) opMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

MOHWMaHUSl [IEHHOCTEH 3I0poBOro ® Oe3omacHoro oOpa3a >KW3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO; COONIOACHUA NpaBui Oe30macHOro oOpallieHus c
BEIIECTBaMU B OBITY,

MOBCEIHEBHOM XU3HHU, B TPYIOBOM ACSITETbHOCTH;, MOHMMAHUS IIEHHOCTHU MPaBUII

WHIVNBUAYATHLHOTO U KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOMINX 370POBBIO M JKU3HH JIIOJICH;

OCO3HaHUS TOCIICJICTBUI U HEMIPHUATHUS BPEAHBIX IPUBBIUCK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHHUS1 );

5) Tpy10BOT0 BOCIIUTAHMSI:

KOMMYHUKATHUBHOM  KOMIIETEHTHOCTM B  y4eOHO-HCCJEI0BATEIbCKON
JeSTENHHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYyrux BUOAX
JESATENbHOCTH; YCTAHOBKHM Ha aKTUBHOE YYaCTHE B PELICHUH NMPAKTUYECKUX 3a/1a4
COLIMAJIBHOM HANpaBJICHHOCTH (B paMKax CBOEro Kjacca, LIIKOJbl); HHTEpeca K

NPaKTHYECKOMY U3YUYECHHUIO Mpodeccuii pa3TMiaHoro pojaa, B TOM
YKCJIE HA OCHOBE MTPUMEHEHUS TPEIMETHBIX 3HAHUH M0 XUMHUH; YBaXKEHUS K TPYAY,
JIOJIIM TPYAA U pe3yibTaTaM TPYIOBOU JESATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY MHAMBHUIYaJbHOM TpaekTopuu oOpa3oBaHus, Oynyuieid npodeccun u
peanu3auuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPEOHOCTEM 00111eCTBA;

6) IKOJIOrHYECKOTr0 BOCIIUTAHHUSA:

AKOJIOTMYECKH LEJIECO00Pa3HOro OTHOMICHHS K TPUPOE KaK UCTOUHUKY
CYLIECTBOBAHUS JKM3HM Ha 3emJje; [OHUMaHUsA TIJ00aJbHOTO XapakTepa

AKOJIOTHYECKUX MPOOIIeM, BIUSHUSA
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NPUPOJHONM W COLHUAIBHOW CpENbl;
OCO3HaHMSI HEOOXOIMMOCTH UCTIOIB30BAHUS JTOCTUKEHUN XUMHH IS
pelIeHNs BOIPOCOB PAlMOHAIBHOTO MPUPOJONOJIb30BAHUS; AKTUBHOTO
HENPUATHSL JEUCTBUM, IPUHOCIIIUX BpEl OKPYXKAIOLIEH IPUPOAHON
cpelie, yMEHHsI POTHO3UPOBATh HEOIArOMPHUITHBIE YKOJIOTHYECKUE TIOCTIEACTBUS
IpEeANPUHUMAEMBIX IEHCTBUN U TPEAOTBPALIATh UX; HAJIUYHSI Pa3BUTOTO
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3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKOU KYJIbTYPbI, OIbITA

JIeSITETbHOCTH SKOJIOTUYECKOM  HAIPABIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMM B TTO3HABATEILHON, KOMMYHUKATUBHOM U COLIMATIBLHOM
MpaKkTUKE, CIIOCOOHOCTH u YMEHUS aKTUBHO  MPOTUBOCTOSITh
UAE0J0ruu XeMopoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOLIECTBEHHOM MPAKTUKH; TOHUMAaHUA CHEIU(DUKA XUMUM KaK HayKH,
oco3HaHusi €€ poiu B (OPMUPOBAHUU PALMOHAIBHOTO HAYYHOT'O MBIILICHHUS,
CO3/IJaHUM 1IEJIOCTHOTO TPEJCTaBICHUSI 00 OKpPYXaIoIIeM MHpPE KakK O €IUHCTBE
NpUPOAbl M YEJIOBEKA, B IMO3HAHWHU TMPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU
npoOjieM COXpaHEHUs] TPUPOJHOTO pPaBHOBECHS;, YOEKIEHHOCTH B 0OCOOOM
3HAYMMOCTH XMMHUM JIJISI COBPEMEHHOW LMBWIM3AIMU: B €€ T'yMaHUCTUYECKOMH
HAIlPaBJICHHOCTH W BaXXHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHUH II100AIbHBIX TPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA
— CBIPbEBOM, JIHEPreTHYECKON, MHUIIEBOH W HKOJIOTHYECKOW O€30macHOCTH, B
Pa3BUTUH MEIUIIMHBI, OOECIICUCHUH YCIOBUH YCIICIIHOTO TPyAa W IKOJIOTHYECKH
KOM(OPTHOH KM3HM  KaXJ0ro 4YjeHa OOIIecTBa; €CTECTBEHHO-HAYYHOM
rPaMOTHOCTU: TIOHMMAHMS CYIIHOCTH METOJI0OB TO3HAHUS, MCIIOIb3yEMbIX B
€CTEeCTBEHHBIX HayKaxX, CIIOCOOHOCTH HMCIIOJIB30BaTh II0JydaeMbie 3HAHUS IS
aHanu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUPA W MPOUCXOASIINX B HEM
W3MCHEHUH, yMEHUS JelaTh OOOCHOBAHHBIC 3aKIIFOYCHHS HAa OCHOBE HAyUYHBIX
(GakTOB M HMMEIOIIUXCA JAHHBIX C IEJbI0 TOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BaTh XUMUYCCKUES 3HAHUS IS
pelieHus npoOsieM B peabHbIX )KU3HEHHBIX CUTYalUsIX; UHTEepeca

K ITIO3HAHMIO, UCCJIEeI0BATEIbCKON NCATEIAbHOCTH,

TOTOBHOCTM M  CIHOCOOHOCTH K  HENpEphIBHOMY  OOpa3OBaHUIO U
caM0o0Opa30BaHUI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM 110 XHUMHH B
COOTBETCTBUH C KU3HEHHBIMHU MTOTPEOHOCTIIMU; UHTEpeca K OCOOEHHOCTSIM TPy/Aa B
pasuuHbIX chepax nmpodeccruoHaaIbHON
JIeSITCIILHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMUU Ha YPOBHE
cpeaHero oo1iero 0opa3oBaHus BKIIOYAIOT:

3HaUUMbBIE  UIST  (QOPMHPOBAHWUS  MHPOBO33PECHHS  OOYJarOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHbBIE) OOIMICHAYYHBIC MOHATHS, OTPAKAIOIINC
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LEJOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEeUU(PHUKYy METOJOB [O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepwsi, BELIECTBO, SHEPruUs, SIBJICHUE,
Mpoliecc, CUCTeMa, HayYHbIM (haKT, MPUHLHKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, HCCIEJ0BaHUE, HAONIOJCHUE, W3MEPEHHUE, SKCIEPUMEHT WU JApYyrue);
yHHUBEpCAJIbHbIE Yy4YeOHble JEWCTBHsS (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), o0ecnieurBaroe GopMupoBaHue GyHKIIMOHATBLHON IPAMOTHOCTH
U COLIMAJIbHOM KOMITETEHIIMK 00y4aroIINXCs;

CIIOCOOHOCTB oOyuvaroumxcs UCII0JIB30BaTh OCBOCHHBIE
MEXJIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNUE 3HAHUS U YHUBEPCAJIbHBIC y4YEOHBIE
JIEUCTBUS B II03HABATEIILHOU U COLMAIIBHOMN IIPAKTUKE.

MeranpeMeTHbIE pPE3yJbTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMH U  PETyJISATUBHBIMU
JNEHCTBUSMU.

IMo3HaBaTe/IbHBIE YHUBePCAJIbHbIE YUeOHbBIE TeiicTBus 1)

0a3oBble JIOTMYECKHE 1eCTBUA:

CaMOCTOATENbHO  (QOPMYJIMPOBATh M AKTYyaJM3UpPOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONPENENATh LEIU MACSITCIBHOCTH, 3a]aBas
IMapaMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCHUTh PE3YJIbTAThl EATEIBHOCTH C MOCTABICHHBIMU LIEISIMU;
UCIIOJIb30BaTh MPYU OCBOCHUY 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATh
XapaKTepHbIE IPU3HAKYU MIOHATHIA U YCTAHABJIMBATH UX B3aHUMOCBA3b, UCIIOJIb30BaTh
COOTBETCTBYIOLIME MOHATHUSA AJIs1 OOBSICHEHUS OTAEIBHBIX (PAKTOB U SIBJICHUH;

BbIOMpPATh OCHOBAHUS U KPUTEPUU JJIs KIacCU(PUKALIMU BEIIECTB U
XUMHUYECKUX PEAKUUH; yCTAHABIMBATh ITPUYMHHO-CIIECICTBEHHBIE CBSI3H MEXKIY
U3y4aeMbIMU SIBJICHUSIMU; CTPOUTH JIOTUYECKUE PpaACCyKICHUsS (MHAYKTUBHBIE,
JNENYKTHBHBIE, 110 AHAJOTWHU), BBIABIATH 3aKOHOMEPHOCTM W IPOTHBOpPEUYUS B
paccMaTpUBaEMbIX SIBICHUSX, (POPMYIUPOBATH BBIBOJIbI U 3AKIIIOUEHUS; IPUMEHSTh
B IIpolLleCCE€ II03HAHMS MCIOJB3YyEMbIE B XHMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TNpPeoOpa3oBbIBaTh MOJEIbHbIE TNPEACTABICHUS — XUMHUYECKUNH 3HaK
(cUMBOIT) 3JIeMEHTa, XUMHUYecKast popMyJia, ypaBHEHHE XUMUYECKON peakLuu — IpH
pelieHnr Y4eOHBIX TIO3HABATENBHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSTDH
HAa3BaHHBIC MOJIEIIbHBIC MPEICTABICHUS IS BBIABICHUS XapAKTEPHBIX NPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCIIEN0BATEIbCKUE NeiiCTBHUS:

BJIaIeTh OCHOBAMHU METOJ0B HaAYYHOT'O IO3HAHUS BEIECTB U XMMUYECKUX
peakuuii; QopmynupoBaTh IleIM M 3aJaud  UCCIENIOBAaHUS, HCIOJb30BaTh
IOCTaBJICHHBIE M CAaMOCTOSITENIbHO C(OPMYIMPOBAaHHBIE BOMPOCH B KadyecTBE

[JOKYMEHT MOAMUCAH 3/IEKTPOHHOM NMOAMMUCHIO
YOY "LWWKOJIA "YCMAHMUSA", daTbixoB Unbcyp Mynnanyposuy, AVPEKTOP 27.11.24 15:53 (MSK) Ceptudukat 025A5B7E00CAB133B042CF95BCB2663BC2




MHCTPYMEHTA TO3HAHUS M OCHOBBI i1 (POPMHUPOBAHUS TMIOTE3BI MO IMPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMbIX CYXKJIEHUH; BIaJIETh HABBIKAMH CAMOCTOSITEIbHOTO
IJIAHUPOBAHMS M MPOBEACHUS YUYEHUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH
yMEHHsSI HaOMI0JATh 3a XOJAOM IMPOLECCa, CAMOCTOSTENHHO MPOTHO3UPOBATH €0
pe3ynbTar, GopMyIUpOoBaTh 000OIIEHHS U BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pe3yJabTaTOB MCCJIEAOBAHUS, COCTABJISITh OOOCHOBAaHHBIM OTYET O MPOJIETAaHHON
paboTte; MpUOOpeTaTh OMBIT YUYCHHUYECKOHW HCCIEOBATEILCKOM U TMPOEKTHOU
NS TENbHOCTHU, MPOSIBIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSTENIbHOMY TTOUCKY
METOJIOB pEIIeHUs] MPAKTUYECKHX 3a7a4, NPUMEHEHHUIO pa3JIMYHBIX METOOB
MO3HAHUSI.

3) padora ¢ nHpopmMaHeii:

OpUEHTHPOBATbCA B PA3JIMYHBIX HCTOYHHMKAX HWHGpOpMalMu (HAYyYHO-
MOMyJsipHasi JIUTepaTypa XUMHUYECKOIO COJIEp)KaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcel MHTEpHETa), aHanu3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUJOB U (HOpM
MIpe/ICTaBIICHNUA, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTD; (POPMYIMPOBATH 3aMIPOCHl U IPUMEHATH PA3IUYHbIE METO/IbI
opu MOUCKe M 0TOOpe MH(pOpManuu, HEOOXOAUMOW IJis BBIMOJHEHHS y4eOHBIX
3a/1a4 OIpeAesIEHHOrO TUMa; MPUOOpPeTaTh OMBIT UCIOJIb30BaHUS MH(OPMAIIIOHHO-
KOMMYHUKaTUBHBIX
TEXHOJOTUA M PA3JIMYHBIX IMOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMpATH
onTUMaJbHyI0 (GopMy TmpenacraBieHuss uHboOpManuu  (CXeMbl, TpaduKw,
IarpaMMbl, TaOJUIBI, PUCYHKH W JPYTUE); UCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBe CpeacTBa npu paboTe ¢ XUMHMUYECKOH HHQOpMalMen: NTPUMEHSThH
MEXIpeAMETHbIE ((PU3NUecKue U MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, (POPMYIIBI,
ab0peBuaTypbl, HOMEHKIATYPY;

UCITI0JI30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISIAHOCTH.

KoMmyHHKaTHBHBIE YHUBepPcaJibHbIEe YUueOHbIe 1eliCTBUSA:

3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYK/1aeMOM TEMBI B XO/I€ IMajIora u/uiu
JUCKYCCUH,  BBICKa3blBaTh  HWaAeH, (OPMYIUPOBATb CBOM  MPEAJIOKECHHS
OTHOCHTEJILHO BBIMIOJIHEHUS MTPEIIOKEHHON 3a/1a4H;

BBICTYNATh C MIPE3EHTAMEN PE3yJIbTATOB O3HABATENBHOMN A TEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEIOBAHUIO CBOMCTB
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M3y4aeMbIX BEIIECTB, pealu3aiuy y9eOHOTO TPOeKTa, U (HOPMYITUPOBATH BBHIBOIBI
M0 pe3yyibTaTaM MPOBEACHHBIX HCCICIOBAHUN IyTEM COTJIACOBAHMS TO3HUIIMHA B
X0J1e 00CYKJIeHHsI 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIE YHUBepPCAJbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBISITH CBOK ITO3HABATENIbHYIO
NeSATeNbHOCTh, ONpenensis €€ Lead M 3aJauyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpeAjiaraéMblii adropuT™M JEHCTBUU NpH
BBITIOJITHEHUM Y4Y€OHBIX UM HCCIEAOBATeNILCKUX 3ajlad, BbIOMpaTh Haubosee
3¢ dekTUBHBIN crnoco0 HMX peueHuss ¢ y4E€TOM TNOJIYYEHHS HOBBIX 3HAHHMHA O
BEIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISITh CAMOKOHTPOJIb AESITEIBHOCTH Ha OCHOBE CAMOAHAJIN3A U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yabTaThl OCBOEHUS IPOrPAMMBI M0 XUMHHU HA yTIyOJIEHHOM
YPOBHE Ha YPOBHE Cpe/IHero o01ero o0pa3oBaHus BKIIOYAIOT crienupuuecKue s
y4eOHOro npeaMera « XUMHUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOObI NEHCTBHI 1O
OCBOCHHMIO, HHTEPIIPETALIMN U MPeoOpa30BaHUIO 3HAHUM, BUABI ACSITEIBHOCTU 10
MOJIYyYCHUIO HOBOTO 3HAaHUS M NPUMEHEHUIO 3HAHUM B Pa3IUYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEaJIbHBIX )KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEHN. B
IporpaMMe N0 XMMHUU NPEIMETHBIE PE3YJIbTAThI IPEACTABIEHBI 10 TOAAM U3YUYEHUS.

10 KIIACC

[IpenmeTHbIE pe3yabpTaThl OCBOCHUS  Kypca «Opranunueckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh NPEICTABICHUN: O MECTE U 3HAUEHUU OPraHUYECKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ pOoJu B 00ECHEUYEHHH YCTOMYHMBOIO
Pa3BUTHS YEJIOBEYECTBA B PELICHUH MPOOIEM HKOJIOTHYECKOM, SJHEPreTHUYECKON U
NUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JAHUM HOBBIX MaTepUasoB,
HOBBIX HMCTOYHUKOB SHEpruy, B o0ecreyeHun PalMOHAIIBHOTO
IPUPOAOIIONIb30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KyJIbTYphl
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO
Y IPUPOJHOM CpeJie; BIaJEHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPAsi BKIIFOYAECT:
OCHOBOTOJIATAIOIINE MOHITUS — XUMUYECKHI 3JIEMEHT, aTOM, SIJIpO U 3JIEKTPOHHAS
obojoyka aroma, s-, P-, O-aToMHBIC OpOHWTAIM, OCHOBHOE M BO30YXIEHHOEC
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COCTOSIHUS aroMa, THOpuau3aius aTOMHBIX OpOuTaneidl, HOH, MOJEKYa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XUMUYECKAsl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 0O0OBEM, YIIIEpOIHBIN CKeNEeT, (PYHKIIMOHAIbHAS
rpynna, pajgukain, CTPYKTypHble (opmynbl (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJIETHBIE), M30MEpHs CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKHN Psi, TOMOJIOTH, YIJIEBOJOPOIBI,
KUCIIOPOA- U a30TCOJEPKAIME OPraHUYECKHe COEIMHEHHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYIISIDHBIE COEAUHEHUS; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTpPOEHHUS OPraHUYECKHX
BeectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MACChl BEUIECTB, 3aKOH COXPaHEHUS
U TIpEeBpalleHUs] DSHEPrUM IIpU XHMHYECKUX PEAaKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHHUs, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYNHHOCTH U CHCTEMHOCTH XMMUYECKHX SIBJIEHUI; IPEICTABICHUS O
MEXaHU3MaX XUMUYECKHX pEaKUHUi, TEPMOAMHAMHYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHNS, O B3AUMHOM BIIMSIHUM ATOMOB U IPYIIIT ATOMOB B
MOJIEKyJaX (MHIYKTUBHBIA U Me30MepHbIN 3¢ dekToi, opuentantsl | u Il pona);
(akToMOrNYeCKUEe CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHHH U O€30MmacHOM
MCIIOJIb30BaHNN BaXXHEHIINX OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOM
JESTENbHOCTH YEJIOBEKA, OOLIMX HAYYHBIX PUHIUIIAX XUMUYECKOTO IPOU3BOICTBA
(Ha mpuMepe MPOU3BOACTBA METAHOJA, NepepabOTKu He(PTH); CPOPMUPOBAHHOCTD
YMEHUI: BBISBIATh XapakKTEpHbIE MPU3HAKK TOHATHI, YCTaHaBIMBAaTh HX
B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU OMKMCAHUU COCTAaBa,
CTPOEHUS U CBOMCTB OPraHUYECKUX COCTMHEHU; CHOPMUPOBAHHOCTh YMEHU:
UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY U COCTaBICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIJI OPraHUYECKUX
BEUIECTB;  COCTAaBJSATh YPABHEHUS XUMHUYECKHX PEaKIM M PpacKpbIBaTh HX
CYIIHOCTb: OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakiui MIOCPEICTBOM
COCTaBJICHHSI DJIEKTPOHHOIO OajlaHca 3TUX PEaklMidl, peakiuid MOHHOrO0 OOMeHa
MyTEM COCTABJIEHHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;
M3TrOTaBIMBATh MOJEIHN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTFOCTPalun
UX XHMHUYECKOTO0 M MPOCTPAHCTBEHHOTO CTPOEHHUS; CHOPMHUPOBAHHOCTh YMEHHI:
YCTaHABJIMBATh INPUHAMIECKHOCTh H3YYEHHBIX OpPraHWYECKHX BELIECTB II0 HX
COCTaBy U CTPOCHMIO K ONPEICIEHHOMY KJIAcCy/TpylIe COeIWHEHUH, NaBaTh UM
Ha3BaHusi 10 cucteMatnueckoit HomeHkinarype (IUPAC) wu npuBoauthb
TPUBHUAJIbHBIE HA3BaHUS JJISl OTAEIBHBIX MPEACTABUTENIEH OPraHUYeCKUX BELIECTB
(3TWIJIEeH, aueTHIEH, TOJYOJI, TJIMLEPHUH, STHUJICHIJIMKOIb, (eHON, (opMalbIeru,
aueTalbAETU], aleTOH, MypaBbMHAs KHCIIOTAa, YKCYCHas KHCJIOTa, CTEapHHOBAs,
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OJICUHOBAs, MAJIbMUTUHOBAsE KHUCJIOTHI, TJIMIWH, ajlaHWH, MalibTo3a, (DPyKTO3a,
AQHWJIMH, TUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U JIPYTHUE);
c(hopMUPOBAHHOCTH YMEHHUS ONPENICTATh BUJ XUMUYECKON CBS3U B

OpPraHUYECKUX COCIUHEHMSX (KOBAJICHTHasi W HWOHHAs CBSI3b, G- WU T-CBS3b,
BOJIOPOJIHASL CBSA3B); CHOPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOKECHHUS TEOPUHU
CTpOEeHUs OpraHnnyeckux BemiecTB A. M. ByTiepoBa miis 00bICHEHHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTpOeHHE, (PU3NUECKUE
U XHUMHYECKHE CBOMCTBA THUIUYHBIX NPEACTABUTENCH PA3IUYHBIX KJIACCOB
OpPTraHUYECKHUX BEIIECTB: ATKAHOB, [IMKIOAIKAHOB, AJIKEHOB, AJIKAANEHOB, aJIKUHOB,
apOMaTUYECKUX YTIEBOAOPOJIOB, CHUPTOB, aJbIETHJIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX MU CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUU U AMHUHOB,
AMUHOKHUCIIOT,  O€NKOB,  yrieBoJOB (MOHO-, JU- U  TOJKCAaxapuaoB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b  MEXKAY  HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIUi C HCIOJIb30BAHUEM CTPYKTYPHBIX
dbopmys; cPopMHUPOBAHHOCTH YMEHHS MOJTBEPKJIaTh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCHMOCTH PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIIA KOBAJIEHTHOMN CBSI3U (G- U M-CBSI31), B3AMMHOTO BJIMSIHUSI aTOMOB
U TPYII aTOMOB B MOJEKyJNax; cHOPMHUPOBAHHOCTH YMEHHS XapaKTepU30BaTh
UCTOYHUKH YTIEBOJOPOJIHOTO CHIPbs (He(PTh, MPUPOAHBIN T'a3, YTOJIb ), CIIOCOOBI €T0
nepepabOTKU M MPAKTUYECKOE NPUMEHEHHWE TMPOJIYKTOB  MepepadOTKU;
c(hOpMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJIaX
NO3HAHUA — HAOJI0IEHUH, U3MEPEHUU, MOJICIIUPOBAHUY, DKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHS IPUMEHATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITH OCHOBHBIE OIEPAlIMK MBICIIUTEILHOM
NEeSATENbHOCTH — aHAJIU3 M CHUHTE3, CpaBHEHHE, 0000IlIEeHHE, CUCTEMAaTH3alHUIO,
BBISBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — NI U3Y4YE€HUs CBOMCTB BELIECTB U
XUMUYECKUX peakiui; c(HOPMUPOBAHHOCTb YMEHHUMU: BBISIBISATH B3aHUMOCBS3b
XUMUYECKUX 3HAHUU C TMOHATUSIMU M MPEICTABICHUSAMU APYTUX €CTECTBEHHO-
Hay4YHBIX TPEAMETOB Juisi 0oJiee  OCO3HAHHOTO TMOHUMAHMS  CYIIHOCTH
MaTepUalbHOrO E€IMHCTBA MHpPA, HCHOJIb30BaTh CUCTEMHBIE 3HAaHUSA IO
OpPraHUYECKON XUMUU ISl OOBSICHEHUS U TPOTHO3UPOBAHUS SBICHUM, UMEIOIIUX
€CTECTBEHHO-HAYYHYIO IPUPOTY; CPOPMUPOBAHHOCTH YMEHHI: TPOBOJIUTH PACUETHI
Mo XUMHYECKUM (opmylaM ©  ypaBHEHHSIM XUMHUYECKUX PEaKIUid C
UCIIOJIb30BaHUEM (U3MUECKHX Benu4nH (Macca, OOBEM Ta30B, KOJUYECTBO
BEILECTBA), XapaKTEPU3YIOLIMX BEUIECTBA C KOJIMYECTBEHHOM CTOPOHBI: paCUEThI MO
HaXOXJICHUI0O XUMHYECKOU (POPMYIIBI BEIIECTBA TI0 M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX DJIEMEHTOB, TIPOJIYKTAaM CrOpaHUs, IUIOTHOCTH Ta3000pa3HbIX
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BEIIECTB;  CPOPMHUPOBAHHOCTH YMEHUMN: MPOTHO3UPOBATh, AHAIU3UPOBATH W
OIICHUBATh C TO3UIMI IKOJOTUYECKON OE€30MacHOCTH MOCJEACTBUS OBITOBOU U
MIPOU3BOJICTBEHHOM JESATEILHOCTU YEJIOBEKA, CBA3aHHOM C MepepadOTKOM BEIIECTB,
UCII0JIb30BaTh MOJYYCHHBIC 3HAHUS JUIsl IPUHATUS TPAMOTHBIX pelIeHUH MpooOJieM B
CUTyaIlUsX, CB3aHHBIX C XUMHUEH; CPOPMUPOBAHHOCTh YMEHHM: CaMOCTOSITEIHLHO
MJIAHUPOBATh M TMPOBOJAUTH XUMHYECKUM IKCIEPUMEHT (IMOJY4YCHUE U U3YUYEHUE
CBOMCTB OpPraHUYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJIOPOJIOB
Pa3JIMYHBIX KJIACCOB M KHUCIIOPOJACOJEPKAIUIUX OPraHUYECKHX BEIIECTB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7a4 T0 PACIO3HABAHWIO OPraHUYECKHUX BEIIECTB) C
coOJII0/IeHneM TpaBuil 0e30macHOro oOpalieHusl ¢ BEIeCTBAMU U JIa0OPaTOPHBIM
o0opynoBaHueM, GOpMYITHPOBATH 11€Tb UCCIICIOBAHUS, TIPEACTABIATD B PA3INYHOM
dopMe  pe3ynbTaThl  AKCIEPUMEHTA, AHAIU3UpPOBaThH U  OIEHUBATH  MX
JIOCTOBEPHOCTH; CHOPMUPOBAHHOCTH YMEHHUIA:

coOJII0AaTh MpaBUiIa PKOJOTHYECKH 11€JIeCOO0pPa3HOr0 MOBEACHUSI B OBITY U
TPYJIOBOM JESATEIBHOCTH B IEJISIX COXPAHEHHUSI CBOETO 3J0POBbSI, OKpPYXKaoIIei
MPUPOJHONA CpeAbl M JOCTHKEHUS €€ YCTOWYMBOIO pa3BUTHS;  OCO3HABATh
OMaCHOCTh TOKCHUYECKOTO JCHCTBUS Ha )KUBBIE OPTaHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMas cMbici mokazarens [I/K;

aHaJM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS OPTaHUYECKUX BEIIECTB B

INPOMBIIIJIEHHOCTA W B OBITY C TOYKM 3pPEHUS COOTHOIICHUS PUCK-TIONbH3A;
cOPMUPOBAHHOCTh ~ YMEHHUMN:  OCYIIECTBIISITH  II€JICHANIPABICHHBIA  MOHUCK
XUMHYECKON MH(GOpMAIMU B Pa3IMYHbIX UCTOYHUKAX (Hay4YHAs M y4eOHO-HAydIHAs
JUTEpATypa, CpeiCcTBAa MaccOBOM MHpopMannu, MHTEpHET U Apyrue), KpUTHUYECKU
aHAIM3UPOBATh XUMHUYECKYIO HH(POpPMALIMIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABIECHHOW Y4EOHOM 3a1auei.

11 KIIACC

[IpenmeTHble pe3yibTaThl OCBOEHHUS Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAKAIOT:

c(OpMHPOBAHHOCTh NPEACTABIECHUNA: O MaTEepUAIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX ¥ TO3HABAEMOCTH SBJICHUM IPUPO/IbI, 0 MECTE U 3HAYEHUH XUMHU
B CCTEME €CTECTBEHHBIX HayK U €€ posii B 00eCIIEYeHUH YCTOMUNBOTO pa3BUTHS, B
pelIeHny npo0IeM 3KOJIOTNYECKOM, SJHEPTeTUYECKON U MUIIEBOW 0€30I1aCHOCTH, B
Pa3BUTHM MEAMLIVHBI, CO3JaHUHA HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH,
B 00€cleueHUur paloHaJIbHOTO MPHUPOJIONOIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIe KyJabTyphl UEJIOBEKa, a TaKKe 3KOJOTHYECKH
00OCHOBAaHHOT'O OTHOIIEHMSI K CBOEMY 3J0POBbIO U IPUPOJHON cpelie; BiaJcHUE
CHUCTEMOM XMMHMYECKUX 3HAHUMN, KOTOPAsl BKIIOYAET:
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OCHOBOIIOJIAral0IM€ MOHATUS — XUMAYECKHUM 3JIEMEHT, ATOM, SAPO aTOMa, U30TOIbI,
AJICKTPOHHAs 000JI0YKa aTtoMma, s-, P-, O-aToMHBIE OpOWTAIH, OCHOBHOE M
BO30YXKJAEHHOE COCTOSIHUSI aToMa, TUOpUAM3AIMS aTOMHBIX OpOWUTaliei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, D3JIEKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCIICHUA,
XUMUYecKasi CBsI3b (KOBaJICHTHas, WOHHAs, MeETaLIMUecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl pPEIIETKA, XUMHYECKash PpEeaklusi, pPacTBOP, IJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJEKTPOJUTHYECKAsT JAMCCOLMAIUSA, CTENEeHb JAUCCOLUAIUU,
BOJOPOAHBIM TIOKa3aTelb, OKHCIWUTEIb, BOCCTAHOBUTEIh, TEIJIOBOM AdPeKT
XUMHYECKOW PEAKIIMHU, CKOPOCTh XUMUUYECKON pPeaKIuyu, XUMHUYECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOM JUCCOLMAINU, MEPUOTUYSCKUI
3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKUX PEAKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK
XUMHH, MUPOBO33PEHUECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAHUS IPUUYUHHOCTH
U CUCTEMHOCTH XMMHUUYECKHUX SIBICHHI; COBPEMEHHbBIC IIPEJICTABICHUS O CTPOCHUH
BEIIIECTBA Ha aTOMHOM, HMOHHO-MOJIEKYJSPHOM W HAaJMOJICKYJISIPHOM YPOBHSX;
MPEJICTaBICHUS O MEXaHU3MaxX XHUMHYECKUX PEaKIui, TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKAHUS, 0 XMMHUYECKOM DPaBHOBECHH,
pacTBOpax M AMUCHEPCHBIX cUCTEeMax; (haKTOJOTMYECKHE CBEICHHUS O CBOICTBax,
COCTaBe, MOJIy4YEeHUH U 0€30MacHOM HUCIOJIb30BAaHUU BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIECTB B OBITY W NPAKTHUYECKON JEATETbHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MPUHIIUIIAX XUMUYECKOTO MPOU3BOJACTBA; CHOPMUPOBAHHOCTh YMEHUMN: BBISBIIATH
XapaKTepHbIE MTPU3HAKU MTOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS MPHU
OTIMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHUSI HCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIUKY JIJIs
cocTaBieHus (GopMyn BemIECTB M  YpPaBHEHUH  XMMHYECKHX  PEaKIIHi,
cucremarndeckyro HoMeHKIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIbHBIX
BEIECTB;, CHOPMUPOBAHHOCTh YMEHHUS OINPEICTATh BaJECHTHOCTh M CTEICHb
OKHCJICHUS XHMHYECKHX OJJEMCHTOB B COCAUHCHMSAX, BUJ XHMHUYECKOM CBS3U
(KOBaJICHTHAsl, WOHHAs, METaJUIM4YecKas, BOJOPOJHAs), THUIl KPUCTAJUIMYECKOU
pemETKM KOHKPETHOTO BeEIIecTBa; C(HOPMHUPOBAHHOCTh YMEHHUS OOBICHSTH
3aBUCHUMOCTh CBOMCTB BCIIECTB OT BHJA XHMHUYECKOM CBSI3M M THUIA
KPUCTAJUTMYECKOW PEmETKH, OOMEHHBIH W JOHOPHO-AKIENTOPHBIH MEXaHWU3MbI
oOpa3oBaHUs KOBAJIEHTHOU CBS3H; chOpMHUPOBAHHOCTH YMEHHI:
KJIacCU(UIIMPOBATh: HEOPraHUYECKUE BELIECTBA IO HUX COCTABY, XUMUUYECKHUE
peakIuu Mo pa3iMuyHbIM MpHU3HAKaM (YUCIY U COCTaBy PEArupylolluX BEIIECTB,
TEMJI0BOMY A(PPEeKTy peakiuu, U3MEHEHUIO CTENEeHEH OKHUCICHUS JJIEMEHTOB,
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0o0paTUMOCTH, Y4YacTHUIO KaTajiu3atopa U JAPYTrHe); CaMOCTOSATEIbHO BBIOUpATH
OCHOBAHMS M KPUTEPUHU JUISl KIACCU(PUKAIIMU U3Y4a€MbIX BEUIECTB U XMMHYECKUX
peakimii; cChopMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOANYECKOr0 3aKOHA
JA. W. Mengeneesa u  AEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOILYIO,
OOBSCHUTEIBHYI0 U MPOTHOCTUYECKYIO (YHKIMH; CHOPMUPOBAHHOCTH YMEHUMA:
XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB XMMUYECKHUX 3JIEMEHTOB
NIEPBOr0—YETBEPTOTO MEPUOIOB

Ilepuomnnueckorn  cucrembl  JI.M.  MenneneeBa,  UCIONB3ys  IOHSATUS

«QHEPTreTUYCCKHE YPOBHU», «IHEPreTUUYCCKUE TOIYPOBHHY», «S-, P-, d-aTOMHBIC
OpOUTAIN», «OCHOBHOE M BO30YXAEHHOE SHEPre€THUYECKUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coequHeHnd 1o nepuogaM U rpynmnaMm llepumommueckon cucremsr [l .
MeHnneneeBa, BAJIECHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
ANEKTPOHHBIX ~ 000J04€K; CHOPMHUPOBAHHOCTh YMEHMM:  XapaKTepU30BaATh
(omuchIBaTh) OOIME XWMHUUYECKHME CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOW CBSA3M MEXKAY HEOPraHMYECKUMH
BEILECTBAMHU C NOMOILIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XMMHYECKHX PEAKLINN;
c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-

BOCCTAaHOBHUTEJNIbHBIX PEAKIM MOCPEICTBOM COCTABJIEHUS DJIEKTPOHHOrO OanaHca
ATUX PEAKIUH; pEeaKIuid HOHHOro OOMEHa NyTEM COCTABJICHHUS MX IOJHBIX U
COKpAalllEHHBIX  HWOHHBIX  YPaBHECHWHW;  pEaKUUd  TUIOPOIM3a;  pEaKUui
KOMIUIEKcooOpa3oBaHus (Ha MpuMepe TUAPOKCOKOMITTIEKCOB IIMHKA M aJTIOMUHUS);
c(hOpMHPOBAHHOCTh YMEHHUS O0BSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
peakuuil ¢ Yy4E€TOM HMX JHEPreTUUYECKHUX XapaKTEPUCTHK, XApPAKTEP H3MEHEHUS
CKOPOCTH XUMHUYECKON PEaKIuy B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TaKKe
XapaKTep CMELICHUS XHMHUYECKOIO PABHOBECHS II0J BJIUSHUEM BHEIIHUX
BosnedictBuii  (mpuunun  Jle  Illarenbe); chopMUpOBaHHOCTH  yMEHHS
XapakTepru30BaTh XMMHUYECKHE PEaKLUH, JIEKAIIUE B OCHOBE ITPOMBIIIICHHOIO
MOJIYYCHHSI CEPHON KHUCIIOTHI, aMMHaKa, OOIHUe HAyYHbIE TPUHIIAIBI XUMUIECKUX
MIPOU3BOJCTB; ILEJIECO00PAa3HOCTh IPUMEHEHUS HEOPraHMYECKUX BEIIECTB B
MPOMBIIUIEHHOCTA M B OBITY C TOYKM 3PEHUS COOTHOLUEHUS PHUCK-TI0JIb3a;
c(OpMHPOBAHHOCTh BJIAJIEHUSI CUCTEMOW 3HAHMM O METOJAaX HAYYHOrO MO3HAHUSA
ABJIICHUA TPUPOABl — HAOMIOJEHUE, M3MEPEHHE, MOJEIUPOBAHUE, SKCIEPHUMEHT
(peasibHBIA W MBICICHHBIN), HMCMHOJb3yEeMbIX B €CTECTBEHHBIX HayKaxX, YMEHUSs
OPUMEHATHh 3TU 3HAHUSA NPHU SKCIEPUMEHTAIBHOM MCCIENOBAHUU BEUIECTB U IJIS
OOBSICHEHUS] XMMUYECKHUX SIBIICHUN, UMEIOIIUX MECTO B MPHUPOE, MPAKTUYECKOU
JeSITENIbHOCTA YEJIOBEKa M B TOBCEJAHEBHOW >KU3HU; CHOPMHUPOBAHHOCTH YMEHHUS
BBISIBIIITh B3aWMOCBSI3b XMMHUYECKUX 3HAHUW C MOHATHUSIMHU U MPEICTABICHUSMHU
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JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Jyisl 00Jiee OCO3HAHHOIO MOHHWMAaHHUS
MaTepUAIbHOTO €IMHCTBA MUPA; CHOPMUPOBAHHOCTh YMEHUS MPOBOJAUTH PACUETHI:
C UCIOJIb30BAaHUEM MOHATUNA «MaccoBas J0J BEIIECTBA B PACTBOPE» U «MOJIIpHAs
KOHLEHTpPALM»; MacChl BEIIECTBA WM 00bEMA Ta3a Mo MU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB;
TeroBoro 3ddgexra peakuuu; 3HAYEHUS BOJOPOJHOIO IOKA3aTeNsl pacTBOPOB
KUCIIOT W IIeJIoYe ¢ W3BECTHOM CTENEeHbI0 AHMcCOolMaluu; Macchl (00bEMma,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEaKLUU, €CIIU OJTHO U3 UCXOTHBIX BEIIECTB JAHO
B BUJIE pacTBOpa C ONpPEAEIEHHON MacCOBOM J0JEH pacTBOPEHHOTO BEIIECTBA WU
JaHO B M30BbITKE (MMEET MPUMECH); JOJHM BBIXOJA MPOJIYKTa PEaKInH; 00bEMHBIX
OTHOILICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUMH: CaMOCTOSITENIbHO IUIAHUPOBaTb U IPOBOJAUTH
XUMUYECKUN  DKCIEepUMEHT  (MpPOBEACHHE  peakiuii HWOHHOTO  OOMEHa,
MTOATBEPKICHUE KAYECTBEHHOI'O COCTaBa HEOPTAHMYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl pPAacTBOPOB BEIIECTB C IOMOIIbID HHJIMKATOPOB, H3YyYEHUE BIUSHUA
pa3iuuHbIX  (PAaKTOPOB Ha  CKOPOCTh XMMHYECKOW  pEakiuu, peuieHHe
JKCIIEpUMEHTAJIbHBIX 3a7a4 1o TemaM «Meramb»y u  «Hemeramis») c
coO0IeHneM IpaBuil 0€301acHOro oOpalleHusl ¢ BEeIECTBAMH U J1a00paTOPHBIM
o0opynoBaHueM, (OPMYITHPOBATH LETb UCCIEIOBAHUS, IPEACTABIIATH B PA3INYHOU
(opMe  pe3yibTaThl  SKCHEPUMEHTa, AaHAJIU3UpOBaThb U  OLICHUBATh  MX
JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOII0IaTh MTpaBUiia MOJb30BAHUSI XUMUYECKOM
nocynol u jabopaTOpHBIM O00OpyJOBaHHMEM, OOpallleHHs ¢ BeleCTBaMU B
COOTBETCTBMM C HWHCTPYKIUSIMU TIO BBINOJHEHHUIO JIA0OPATOPHBIX XUMHYECKHX
OMBITOB, JKOJIOTMYECKH I1€JIecCO00pa3HOro moBeAeHUs B ObITY U TPYHOBOMU
NEATEIbHOCTA B LENSAX COXPAHEHHUS CBOErO 3J0POBbsI, OKPYXKAIOIIEH MPUPOIHON
cpeabl M JIOCTMXKEHHS €€ YCTOMYMBOTO pPa3BUTHUSA, OCO3HABAaTh OIACHOCTH
TOKCHUYECKOTO JEHCTBUS HA YKUBBIE OPraHU3MbI ONPEAEIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMMas cMbica mokazatens I[IJK; cpopMupoBaHHOCTH YMEHUNA:
OCYUIECTBIIATH IEJICHANPABICHHBIN TOUCK XUMUYECKON NH(MOPMAIINH B Pa3IMYHBIX
UCTOYHMKAaX (Hay4yHass M ydeOHO-Hay4yHas JIMUTEepaTypa, CpPEACTBa MacCOBOM
uHpopmaruu, VHTEpHET W Apyrue), KPUTUUYECKH AHAIM3UPOBATH XHUMHYECKYIO
uHpopMaluio, mnepepadaTeiBaTh €€ U HCHOJb30BaTh B COOTBETCTBHUHM C
IIOCTAaBJICHHOW y4eOHOH 3a1a4eil.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (unppossie)
n/m NPOrpaMMbl B Konrtpoabusie | IlpakTHueckue o0pa3oBaTe/bHbIe
cero
padoThI padoThI pecypcenl
Pasnen 1. TeopeTnyeckre 0OCHOBbI OPraHU4YeCKOM XUMHH
IIpenmer oprannueckon xumuu. Teopus
1.1 CTPOCHHS OPTaHUYECKUX coequHeHn A. M. 8
byrnepona
Hroro mo paznery 8
Pasnen 2. Yraesoaopoasl
[TpenenbHbBIE YTIIEeBOAOPOIBI — ATKAHBI,
2.1 IIUKJTOATKAHBI 5
25 HenpenenbHbIE YTiIeBOAOPOIBI: ATKEHBI,
' QIKA/IMCHBI, aJTKUHBI 14 1
2.3 ApomaTthdecKkue yriaeBoaopoIbl (apeHbl) 8
[TpupoaHbIe NCTOYHUKH YTIICBOIOPOIOB U MX
2.4 nepepaboTKa 4
2.5 ["asmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Hroro mo paznmeny 35
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Pasnen 3. Kuciaopoacoaep:xamue opranHnyecKue coelMHeHus

3.1 Cnuptsl. @enon 11 1
KapOoHUIIbHBIE COCTMHEHNUS: ATTbACTUIBI U
3.2 keToHbl. KapOoHoBBIe KUCIOTHI. ClOKHBIE 21 1
a¢upsl. Kupbl
3.3 VYrneBoasl 9 1
Hroro no pazgeny 41
Pasnen 4. A3oTcoaep:kaiiyue opraHudecKue coeIuHeHus
41 AMUHBI. AMUHOKHUCIIOTBI. benku 12 1 2
Hroro no pazneny 12
Pasnen S. BeicokomoJieKyIsipHbIe COCAUHEHHUSA
5.1 BbIcOKOMOIIEKYISIPHBIE COEAMHEHHUS 6 1
Uroro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 6
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11 KIIACC

Koan4yecTBo yacoB DJIeKTPOHHbBIE
No i/ HaumeHoBaHue pa3iesioB U TeM (ungposbie)
° n/m
NPOrpaMMbl B Kontposabubie | IIpakTHyeckue o0pa3oBaTelbHbIe
cero
padoThI padoThI pecypent
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crtpoenue aroma. [lepuoandeckuii 3aKkoH
1.1 u [lepuonnueckasi cucTeMa XMMHYECKHX 9
anemenToB JI. 1. MenaeneeBa
19 Crtpoenue BemecTBa. MHOrooopasue 1 1
’ BEIIIECTB
1.3 XUMHUYECKUE PeaKUn 19 1 3
Hroro no pazmeny 39
Pa3znen 2. Heopranuuyeckasi xumus
2.1 Hemeraisl 31 1 3
2.2 Mertaiisl 23 1 2
Hroro mo pazneny 54
Pa3znen 3. Xumus u :KH3HD
MeTtoabl NO3HAHUSA B XUMUH. XUMUS U
31 JKU3HB 9
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Hroro no pazneny 9

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
IMOYPOYHOE INIJTAHUPOBAHUE
10 KJIACC
KoJsimuecTBo yacoB DJIEeKTPOHHBIE
o Tara uugposbie
Tema ypoka o0pa3oBaTesIbHBIE
n/n Konrpoabnsie | IlpakTuyeckue | wusydyeHust
Bceero pecypcbl
padoThI padoTsbI
[IpeaMeT ¥ 3HaYE€HUE OPTaHUYECKON bubmmoTteka IJOK
1 XUMHH, IPpEACTABIICHUC (6] 1 https//medsooru
MHOroo0pazuu OpraHNYecKuX
COEIMHEHU I https://myschool.edu.ru/
DJEeKTPOHHOE CTPOCHUE aTOMa yTiIepoa
P poci yHIep bubmoTteka IJOK
(ocHOBHOE M BO30YKIEHHOE
2 COCTOAHHS). 1 https://m.edso0.ru
BasnieHTHBIC BO3MOXHOCTH aTOMa
https: hool. .
yriaepoja ps://myschool.edu.ru/
XUMUYECKas CBSI3b B OPraHUYECKUX Bu6nnorexa LIOK
3 z((;eILI/IHeHI/ISIX. Mez;aHmMH . https://m.edsoo.ru
pa3oBaHUs KOBAICHTHOW CBSI3H,
CIoco0BI pa3pbiBa CBs3EH https://myschool.edu.ru/
Teopuss ~ CTPOEHHSI  OPraHMYECKHX bu6moTteka IJOK
4 coequHeHuit A. M. byrneposa 1 https://m.edsoo.ru

[IOKYMEHT NMOAMUCAH 3MIEKTPOHHOW NMOAMMUCHIO
YOY "LWKOJIA "YCMAHMUSA", datbixos Nnbcyp MynnaHyposuy, JIMPEKTOP 27.11.24 15:53 (MSK) CepTtudmkat 025A5B7E00CAB133B042CF95BCB2663BC2



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

https://myschool.edu.ru/

Buasl usomepun: CTpyKTypHas,

bu6anorexa IJOK
POCTPAHCTBEHHASI.

5 OnexktponHsle  3pdexrsr B 1 https://m.edsoo.ru
MOJIEKyJ1ax OpPraHUYeCKUX https: //myschool.edu.ru/
COCIMHEHU I : . .
I[Ipencrapiaenne o KIacCH(PUKALUM H bubmoreka [{OK

6 cHCTeMaTH4YecKast HOMCHKJIATypa 1 https://m.edsoo.ru
(IUPAC) oprannyeckux BeIIeCTB

https://myschool.edu.ru/
Knaccudukanus peakuuii B bubnuoreka [JOK
v opraHI/IquKoﬁ XUMUH 1 httDSI //m.edsoo.ru
https://myschool.edu.ru/
Cucremarusanus 1 0000LIeHUEe 3HAHUM bu6mmoreka I{JOK
8 1o Teme 1 https://m.edsoo.ru
https://myschool.edu.ru/
AJKaHBI:  TOMOJIOTHYECKUU ST,
PAA bu6nmmoreka IJOK
obmas ¢gopmynia, HOMEHKIATypa H

9 H30MepHs, AIIEKTPOHHOE " 1 https://m.edso0.ru
NPOCTPARCTBERHOC CTpOCHHC https://myschool.edu.ru/
MOJIEKYJI ' -
DU3HYECKHE U XUMUYECKHE CBONCTBA bubnuoteka [JOK

10 aJIKaHOB 1 https://m.edsoo.ru
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HaxoxJeHue ankaHoB B IPUPOJE.
Crnioco0sl MOJTy4eHUs u

bu6anorexa IJOK
https://m.edsoo.ru

11 1

NPUMEHEHHE aJIKaHOB
https://myschool.edu.ru/

[{uknoankansl: o0mas ¢popmyna, Bubmuoreka [IOK

1 HOMEHKJIaTypa U U30MepHs, ovco6eHHocm . https://m.edso0.ru
CTPOCHHS U XUMUYECKUX CBOICTB,
CIIOCOOBI OTYYEHHS U IPUMEHEHNE https://myschool.edu.ru/
Pemenne pacu€THbIX 3a1a4 Ha
OIpeIeTICHUE MOJICKYIISIPHOM (hOPMYJIBI Bu6morexa [[OK
OpPraHMYECKOro BEIECTBA TI0 MaCCOBBIM

13 P n 1 https://m.edsoo.ru
JIOJIIM aTOMOB JJIEMEHTOB, BXOJISIIUX B
ero cocraB. CucremMaTu3anus 1 https://myschool.edu.ru/
0000111eHNE 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTHYESCKUH Psijl, 00IIast
(opMmyIia, HOMEHKIIATYpA, YIEKTPOHHOE U bubmoreka [IOK

14 TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI. 1 https://m.edsoo.ru
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHUS
AIKCHOB https://myschool.edu.ru/
dusnyeckne M XUMHYECKHE CBOMCTBA bubnuoreka IIOK

https://myschool.edu.ru/
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Croco0bI IONYYEHUS U IPUMEHEHHE bu6aunorekxa LJOK
16 alIKCHOB 1 https://m.edso0.ru
https://myschool.edu.ru/
[Ipaktuueckas pa6ora Ne 1 mo teme bubmoreka [JOK
17 "Hoj‘[ylle"HI/Ie 9TUJICHA U U3YYCHUE €TO 1 https://m.edso0.ru
CBOWCTB
https://myschool.edu.ru/
Pemenne pacyéTHBIX 3a1a4 Ha bubmuoreka [{OK
18 OIpeIeNICHUE MOJICKYIISIPHON (hOPMYIIBI 1 https://m.edso0.ru
OpPraHMYECKOr O BEIIeCcTBa
https://myschool.edu.ru/
AJKaMEHBI: COIIPSKEHHBIE, bu6anorexa IJOK
19 HW30JIMPOBAHHBIC, KyMYJIHPOBAHHELIC. 1 https://m.edso0.ru
Ocobennoctu AIIEKTPOHHOTO
CTpPOEHUS https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA COMPSIKEHHBIX bu6anorexa LJOK
20 JMCHOB 1 https://m.edso0.ru
https://myschool.edu.ru/
CriocoObI MOMYYEHHs U IPUMEHEHHE bubmoreka [JOK
21 A/KaTHCHOB 1 https://m.edso0.ru
https://myschool.edu.ru/
AJKHHBI: TOMOJIOTUYECKUH psif, 00mIast Bu6muoreka LIOK
- SopMyna, HOMEHKJIaTypa, 3JIEKTPOHHOE U L https://m.edso0.ru
POCTPAHCTBEHHOE CTPOECHUE MOJICKYII,
(usmyeckue CBOHCTBA https://myschool.edu.ru/
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23 XMMHUYECKHE CBOMCTBA AJIKUHOB 1 bu6aunorekxa LJOK
https://m.edsoo.ru
https://myschool.edu.ru/
24 KauecTBeHHBIE peakiy Ha TPOHHYIO 1 bubmoteka IJOK
CBA3b https://m.edsoo.ru
https://myschool.edu.ru/
CriocoObI MOMYYEeHHs U IPUMEHEHHE bubmuoreka [{OK
o5 AJIKUHOB 1 https://m.edsoo.ru
https://myschool.edu.ru/
Penrenue 3a1a4: pacyéThl 10 YPABHEHHUIO bu6anorexa IJOK
26 XHMHYECKOH peakiiu 1 https://m.edso0.ru
https://myschool.edu.ru/
Cucremarusanus ¥ 00001IeHNE 3HAHUI bubmmoTteka IJOK
27 1o Teme 1 https://m.edsoo.ru
https://myschool.edu.ru/
28 ApEHBI: TOMOJIOTHYECKHUit psf, obmas 1 bubmoreka [JOK
https://m.edsoo.ru
https://myschool.edu.ru/

dbopMya, HOMEHKJIaTypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI OEH30J1a ¥ TOITyoJIa,
uXx (hpu3nyYecKue CBOMCTBA

bu6nmmoreka IJOK
https://m.edso0.ru

https://myschool.edu.ru/
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XHMMHYECKHE CBOWCTBA APEHOB: bu6mmoteka IJOK
29 PCaKIMH 3aMCIICHHS 1 https://m.edsoo.ru
https://myschool.edu.ru/
XHUMUYECKUE  CBOWCTBA  apEHOB: bubnuoreka [{OK
30 p€aknu MPUCOEINHECHHUS, OKUCIICHUE 1 https://m.edso0.ru
TOMOJIOTOB OeH3051a
https://myschool.edu.ru/
OCOGEHHOCTH XUMHYECKUX CBOMCTE bubnmnoreka [IOK
31 cTHpona 1 https://m.edsoo.ru
https://myschool.edu.ru/
Pemenne pacyéTHBIX 3a1a4 Ha bubnuoreka [JOK
30 OTpeieNIeHUE MOJIEKYIIPHON (OPMYITBI 1 https://m.edsoo0.ru
OpPTraHUYeCcKOro BEeUIeCTBA
https://myschool.edu.ru/
CriocoObI MOTYYEHHS U TIPUMEHEHHE bubmuoreka [{OK
33 apeHOB 1 https://m.edsoo.ru
https://myschool.edu.ru/
Ienernyeckas CBSA3b MEKLY bu6moteka IJOK
34 pPa3IMYHBIMU KJIACCAMM YTJICBOJOPOI0B 1 https://m.edso0.ru
https://myschool.edu.ru/
PacuéThl 10 ypaBHEHHAM XMMHUYECKUX bu6moteka IJOK
35 peaKLui. Cucremaruszanus u 1 https://m.edsoo.ru
0000111eHNE 3HAHUHA I10 TEME
https://myschool.edu.ru/
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[Ipuponnsiii ras. ITonyTHble HEQTIHEIE bubnuoreka [{OK
36 Taskl 1 https://m.edsoo.ru
https://myschool.edu.ru/
KaMeHHBIii yTroib U OPOJyKTHI €ro bu6mmoteka IJOK
37 nepepadoTku 1 https://m.edsoo.ru
https://myschool.edu.ru/
HedTb 1 cioco6sI €€ mepepaboTKy. bubnuoreka [JOK
38 [TpumeHeHne NPOAYKTOB epepabOTKU 1 https://m.edso0.ru
He(TH
https://myschool.edu.ru/
[eHeTHUECKAs CBA3b MEX/Y PA3IMYHBIMU bu6anoreka LJOK
39 KJIaccaMH yrieBOA0pOI0B 1 https://m.edsoo0.ru
https://myschool.edu.ru/
["ajioreHonpon3BOAHbIC YTIEBOAOPOIOB: bubmoteka IJOK
40 DIIEKTPOHHOE CTpOEHHUE; peakuuu 1 https://m.edso0.ru
3aMeIICHHSI TaloreHa
https://myschool.edu.ru/
JlelicTBHE mIenouei Ha bu6moteka IJOK
a1 rajoreHnpou3BoHbIE. B3anmonencTBue 1 https://m.edso0.ru
JIUTAIOTeHATKAHOB ¢ MarHUEM U IIHHKOM
https://myschool.edu.ru/
Cucrematu3anus U 000OIIEHUE 3HAHUM bu6anorexa IJOK
42 10 paszeiy "YrieBogopoast" 1 https://m.edsoo.ru
https://myschool.edu.ru/
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KonrtponbHas pabora no reme

bu6anorekxa LJOK

43 "Yrieponopose!” 1 1 https://m.edsoo.ru
https://myschool.edu.ru/
[TpenenpHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHI psifl, obImas popmyiia, bubmmoreka [{OK
44 CTPOEHHE MOJIEKYJI, H30MEpHS, 1 https://m.edsoo.ru
HOMEHKJIaTypa, Ki1accuuKanms,
du3HuecKne cBOICTBA https://myschool.edu.ru/
XHMMHYECKHE CBOMCTBA MPEAEIBHBIX bu6anoreka LJOK
45 OZHOATOMHEIX CITHPTOB 1 https://m.edsoo.ru
https://myschool.edu.ru/
CrocoObl  MONYYEHHSI M NPUMEHEHHE bubmoreka [JOK
46 OAHOATOMHBIX CIITMPTOB 1 https//medsooru
https://myschool.edu.ru/
[IpocTeie >(QHpPBI: HOMEHKIATypa H bubmuoreka [{OK
47 HU30MEpUs, OCOGCHH\’OCTI/I 1 https //m ] edsoo Tu
(GHU3MUYECKUX U XUMHYECKUX CBOMCTB
https://myschool.edu.ru/
MHoroaroMHeIe CITUPTEHI: bu6anorexa IJOK
48 OTHUJICHIJIMKOJIb u FHI/IHepI:IH, nux 1 https //m ] edsoo Tu
(du3ryuecKre 1 XMMUYECKHE CBOMCTBA
https://myschool.edu.ru/
49 CriocoOblI oyyeHus 1 IpUMeHeHne 1
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MHOI0aTOMHBIX CITHPTOB bu6anorexa IJOK
https://m.edsoo.ru
https://myschool.edu.ru/

MDeHOI: CTPOECHUE MOJIEKYJIB, bubnmoteka I{OK

50 (du3uvecKkue CBOMCTBa. TOKCMYHOCTH 1 ht'[DSZ //m.edsoo.ru
denona
https://myschool.edu.ru/
51 XuUMHUYECKHE CBOKCTBA (heHOoIa 1 bubmnorexa IJOK
https://m.edsoo.ru
https://myschool.edu.ru/

CriocoObI MOMyYEH s U IPUMEHEHHE but6mmoreka IJOK

59 tenomna 1 https://m.edsoo.ru
https://myschool.edu.ru/

I[IpakTrueckas pabora Ne 2. Pemenne bubmoreka [{OK

53 OKCIIEPUMEHTAIBHEIX 3a7a4 10 TEME 1 httDSZ //m.edsoo.ru

"CrupThl ¥ heHobr"

https://myschool.edu.ru/
Cucremarusanus 1 00001IEHNE 3HAHUM bu6nmoreka I{OK
54 1o reme 1 https://m.edso0.ru
https://myschool.edu.ru/

AJNBIETUABI U KETOHBI: AJIEKTPOHHOE Bu6mmorexa [JOK

55 E(T)i‘z)i‘i;qeﬁﬁgo‘*“mo“ rpygm’“ 1 https://m.edsoo.ru
pAbL, oOrras

hopmysta, H30MEpHs M HOMCHKIATYpa https://myschool.edu.ru/
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AnBIErubl ¥ KETOHBI: (PU3HYECKUE bubmnorexa IJOK
56 CBONCTBA; PEAKIIMH TPUCOCTMHEHUS 1 https://m.edso00.ru
https://myschool.edu.ru/
Peakiun oOKHCIEHUS UM KadyeCTBEHHBIE bub6mmoreka I{OK
57 pCaKuyu AIbJACTUI0B U KCTOHOB 1 https://m.edso0.ru
https://myschool.edu.ru/
Crioco0bI MOMyYEeH s ATbIETHIOB U bubmoreka [JOK
58 KETOHOB 1 https://m.edsoo.ru
https://myschool.edu.ru/
OIHOOCHOBHEIE IpeiebHbIE bubnuoreka [{OK
59 KapOOHOBBIE KHCIIOTBI, OCOOEHHOCTH 1 https://m.edso00.ru
CTPOEHHS UX MOJIEKYJI
https://myschool.edu.ru/
M30oMepust 1 HOMEHKIIATYpa bubnmoteka I{OK
50 Kap(EOHOBBIX KHUCIIOT, UX (pu3ndeckue 1 https://m.eds00.ru
CBOICTBa
https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA  IMPEAEIBbHBIX bubmnorexa IJOK
61 OZIHOOCHOBHBIX KapOOHOBBIX KUCIIOT 1 https://m.edso0.ru
https://myschool.edu.ru/
OCOOEHHOCTH CBOMCTB MypaBbUHON bu6anoreka IJOK
62 KUCIOTHl. MHOrooOpa3sue kapOOHOBBIX 1 https://m.edso0.ru
KUCJIOT
https://myschool.edu.ru/
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Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbBIX
U apoOMaTHYeCKHX  KapOOHOBBIX, bubmmoreka [IOK
63 JIMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX 1 https://m.edsoo.ru
KUCIOT.  [IpeicTaBUTEN  BBICIIUX
KapOOHOBBIX KHCIOT https://myschool.edu.ru/
[ToHsATHE O IPOU3BOAHBIX KAPOOHOBBIX bu6anoreka IJOK
64 KUCIIOT 1 https://m.edsoo.ru
https://myschool.edu.ru/
Crioco0bl  TOJNYYEHHs] W NPUMEHEHHE bubmmoteka I{OK
65 kapGOHOBBIX KHCIOT 1 https://m.edsoo.ru
https://myschool.edu.ru/
CnokHble 3QUPBI: TOMOJIOTHYECKU P, bubmmoteka I{JOK
66 obtast popmysa, sOMepUs U 1 https://m.eds00.ru
HOMEHKJIaTypa
https://myschool.edu.ru/
DU3HYECKHE U XUMUYECKHE CBOUCTBA bubmmoteka IJOK
67 d¢upos 1 https://m.eds00.ru
https://myschool.edu.ru/
Pemenne pacu€THbIX 3a1a4: 11O Bbu6mnorexa LIOK
68 ZEaBHeHmo XHMU'ECKOH peaKiuii, Ha . https://m.edsoo.ru
peesieHne MOJIEKYIIAPHON (hOpPMyJIIBI
OpraHM9eCcKoro BeIecTsa https://myschool.edu.ru/
[TpakTudeckas pabora Ne 3. Pemenue bubanoreka IIOK
69 SKCIIEPUMEHTAIBHBIX 33124 110 TEME 1 1 https://m.edso0.ru
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"Kap6oHoBbie KUCIOTHI. CIIOKHBIE https://myschool.edu.ru/
3¢upsr"
XKupsr: crpoenue, puszudeckue u bu6moteka IJOK
70 XUMUYECKUE CBOMCTBA (THAPOIIN3) 1 httDSZ //m.edsoo.ru
https://myschool.edu.ru/
OCoGEHHOCTH CBONCTB JKHPOB, bubmuoreka [JOK
71 CoACpKaIMX OCTAaTKH HEMPEACIIbHBIX 1 httDSZ //m.edsoo.ru
https://myschool.edu.ru/
JKUPHBIX KHCIOT. JKUpBI B Ipupose bubnuoreka [{OK
https://m.edsoo.ru
https://myschool.edu.ru/
Mblta Kak COJNM BBHICHIMX KapOOHOBBIX Bu6muorexa [JOK
7o KHCIIOT, UX Motolee neiicrue. [Tonstue . https://m.eds00.ru
O CHHTETUYECKHMX MOIOIHMX CPEACTBAX
(CMO) https://myschool.edu.ru/
[eneTnueckas CBA3b yrieBOI0POIOB bubmnorexa IJOK
73 H KHCITOpO/ICOCPIKATIHX 1 https://m.edsoo.ru
OPraHUYECKUX BEIIECTB
https://myschool.edu.ru/
PacuéThl 110 ypaBHEHUSIM XUMHYECKUX bubnuoteka I{OK
74 peaxumi 1 https://m.edso0.ru
https://myschool.edu.ru/
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Cucremaru3anus u 0000IIEHNE 3HAHUI bubmnorexa IJOK
75 1o Teme 1 https://m.edsoo.ru
https://myschool.edu.ru/
OO61mas xapakTepucTUKa YriIeBOI0B U but6mmoreka I{OK
76 K1accu(uKaIys yriieBo1os (MOHO-, 11~ 1 https://m.edso0.ru
Y TIOJTHICaXapHu/Ibl)
https://myschool.edu.ru/
Monocaxapusl: pu3MIECKUe CBONCTBA bu6nmmoreka I{JOK
77 1 HaXOX/ICHUE B IPUPOJIC 1 https://m.edsoo.ru
https://myschool.edu.ru/
[IpuMeHeHne TIIOKO3BI, €€ 3HaueHHE B bubmuoreka [{OK
78 JKUBHECATEIILHOCTH OpraHn3Ma 1 https://m.eds00.ru
https://myschool.edu.ru/
Jlucaxapupl: caxapo3a, MajlbTo3a bubmnorexa IJOK
79 u nakroza. Haxoxnaenume B 1 https://m.edso0.ru
pupojie " pUMEHEeHHE
JMcaxapuzioB https://myschool.edu.ru/
[Tonucaxapuibl: CTPOEHUE bubmnorexa IJOK
80 MaKpOMOJIEKYJI, (pu3nveckue u 1 https://m.edso0.ru
XUMHYECKHE CBOMCTBA, TPUMEHEHUE
https://myschool.edu.ru/
81 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX 1 bubmmoreka [JOK
https://m.edsoo.ru
https://myschool.edu.ru/
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Pelienue pacyeTHBIX 3a/1a4 Ha bubnuoteka I{OK
82 OIIPEACTICHHE JOJIM BBIXOAa MPOAYKTA 1 https://m.edso0.ru
https://myschool.edu.ru/
PEaKIMyU OT TEOPETUYECKU BO3MOKHOIO bubnuoteka I{OK
https://m.edsoo.ru
https://myschool.edu.ru/
Cucremaru3anus u 0000IIEHNE 3HAHUI bubmnorexa IJOK
83 10 pasaeny 1 https://m.edsoo.ru
https://myschool.edu.ru/
KonTponbHas pabora 1o Teme bu6nmmoreka IIOK
84 "Kucnoponacoaepxariye opraHu4ecKkue 1 1 https://m.edsoo.ru
coenuHeHud"
https://myschool.edu.ru/
AMuHBL: Knaccu(pMKaLys, CTPOCHUE bubmmoreka [IOK
85 Monekyn,  obwas  ¢popmyna, 1 https://m.edso0.ru
U30MepHs, HOMEHKJIaTypa u
¢du3nyeckue cBoiicTa https://myschool.edu.ru/
XHMMHUYECKHE CBOMCTBA anu(paTHIECKUX bu6anoreka LJOK
86 AMHHOB 1 https://m.edso0.ru
https://myschool.edu.ru/
AnuH: CTpOEHHE aHMJIMHA, but6mmoreka [JOK
87 OCOOCHHOCTH  XMMHYECKHX  CBOWCTB 1 https://m.edso0o.ru
aHWJIUHA
https://myschool.edu.ru/
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Criocobbl  TIOJydeHHsT W MPUMEHEHHE bubmmoteka [JOK
88 aMM(aTHICCKIX aMHHOB 1 https://m.eds00.ru
https://myschool.edu.ru/
AMWHOKHUCIIOTBI: HOMEHKJIATypa U Bubmmoreka [JOK
n3zomepus, Gpu3nyecKrue CBOICTBa. .
89 OtenbHbe I 1 https://m.edso0.ru
pelCTaBUTENN
GaMUHOKHCIIOT https://myschool.edu.ru/
XuMUYECKUEe CBONCTBA AMUHOKHCIIOT, MX bubnuoreka [JOK
90 OHMOJIOrHYECKOe 3HAYCHNE aMIUHOKHCIIOT. 1 https://m.edso0.ru
CuHTE3 ¥ THAPOIN3 MENTHIOB
https://myschool.edu.ru/
Benkn Kak TPUPOJHBIE  ITOJUMEPHI; bub6anorexa IJOK
01 CTPYKTYpEI OenkoB 1 https://m.edsoo.ru
https://myschool.edu.ru/
92 XMMHUYECKHE CBOMCTBA OEIKOB 1 bubmnorexa IJOK
https://m.edsoo.ru
https://myschool.edu.ru/
A30TCoIepIKaIIne TeTepOIUKINISCKIAC but6mmoreka [JOK
93 coeauHenus. HyKjienHOBEIE KUCIIOTHI: 1 https://m.edsoo.ru
COCTaB, CTPOCHUE M OMOJIOrHYECKast POIIb
https://myschool.edu.ru/
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ITpaktuyeckass pabora Ne 4. Bubnuorexa LIOK
o4 f;;?gg TeM;”ﬂ?ﬁ:ﬁfﬁ;‘fm”HHx 1 https://m.eds00.ru
pKare
OpraHu4ecKue coeAuHeHus" https://myschool.edu.ru/
[TpakTnueckass pabora Ne 5. Bbubmmotexa LJOK
%5 | samme o reve "Pacnosmasame 1 hitps://m.ds00.1
OpraHUYEeCKUX COCTMHEHUI" https://myschool.edu.ru/
KonTposnbHas paboTa IO TeMe bubnuoreka [{OK
96 "AsoTconepaaune 1 1 https://m.edso0.ru
OpraHUYeCcKre CoeaMHEHUs"
https://myschool.edu.ru/
OcHoBHBIE TTOHSITHS XUMUH Bubmuoreka [JOK
o7 f}lbels(())KOMOJIeKyJ'I}IpHIi( COCTMHEHUI U 1 https://m.edso00.ru
JIbI UX CUHTE3a —ITOJIMMEPH3AITHS
1 II0JIMKOHICHCAITNA https://myschool.edu.ru/
[InacTMacchl. Y TUIn3anms u bubmuoreka [JOK
98 nepepa60TKa IJIaCTHKA 1 https://m.edsoo.ru
https://myschool.edu.ru/
DN1acTOMEpBI: HATYPATbLHEIN bu6nuoreka I{OK
99 CUHTETUYECKUE KaydyKu. Pesnna 1 https://m.edso0.ru
https://myschool.edu.ru/
BoNOKHA: HaTypalbHEIE, bubmmoreka 1IOK
100 HCKYCCTBEHHBIE, CHHTETHYECKHE. 1 https://m.edso0.ru
[TomuMeph! CIEMATLHOTO HA3HAYCHUS
https://myschool.edu.ru/
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I[IpakTrueckas pabora Ne 6. Penenue bubmuoreka [{OK
101 ?KCHepI/IMeHTaJ'ILHLIX 3a7a4 Mo Teme 1 https://m.edsoo.ru
Pacno3znaBanue IIacTMacc )51
BOJIOKOH" https://myschool.edu.ru/
OG6oO0IIIEeHNE W CHCTEMATH3AIIHSI bu6nmmoreka I{JOK
102 ?3yquH0ro MaTepuraia 1o TeMe . 1 https://m.edso0.ru
BbICOKOMOIEKYIISIPHBIC COSTUHEHUS
https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME 102 3 6
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11 KIIACC

KosmyecTBo yacoB DJIEKTPOHHbBIE
Ne Jara uudposbie
. Tema ypoka Beero KonTposbHbie IpakTHYecKkue —— 06pazoBaTeNbLHbIE
padoThbI padoThbI pecypchl
Artom. CocTaB aTOMHBIX SIZIED. bu6anoreka LJOK
1 XnuMuyeckui dnemMeHnT. M30Tomnsl 1 https://m.edsoo.ru
https://myschool.edu.ru/
CTpoeHue 3IEKTPOHHBIX 0007I04YEeK bubmoTteka IJOK
2 aTOMOB, KBAaHTOBLIC YHCJIA 1 https://m.edso0.ru
https://myschool.edu.ru/
Knaccupukanus XHMUYECKUX DIIEMEHTOB bubnuoreka [{OK
3 (s-, p-, d-, f-onemenTer) 1 https://m.edsoo.ru
https://myschool.edu.ru/
PacnpeneneHue 3J€KTPOHOB 10 ATOMHBIM bu6anoreka IJOK
4 opouTaIIM 1 https://m.edsoo.ru
https://myschool.edu.ru/
DIEKTPOHHEIE KOH(Urypanuu bubmoteka IJOK
5 aToMOB ?HeMeHTOB B OCHOBHOM H 1 https://m.edso0.ru
BO30YXJIEHHOM COCTOSIHUH
https://myschool.edu.ru/
DIIEKTPOHHBIE KOH(PHUIYPALH HOHOB. bu6moteka IJOK
6 DJIEKTPOOTPHUIIATETBHOCTh 1 https://m.edso0.ru
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[Tepuognueckuit 3aKO0H "
[Teproanueckas cucTeMa XUMHUYECKHX brbmmorexa LIOK
7 anemenToB J[. 1. MenneneeBa, CBSI3b C 1 https://m.edsoo.ru
COBPEMEHHOH  TeOpHUEH CTPOEHHUSA https://myschool.edu.ru/
aTOMOB ’ ’ ’
3aKOHOMEpPHOCTH U3MEHEHHUS CBOMCTB Bubmuoreka [JOK
o zﬁﬁﬂ;ecxnx 3JIEMEHTOB M 00pa3yeMBbIX . https://m.edsoo.ru
POCTBIX U CIIOKHBIX BEIIECTB 10
TPYIIaM 1 Cproaam https://myschool.edu.ru/
9 CucremaTn3anus u 0000IIEHNE 3HAHUI 1 bu6anorexa IJOK
1o https://m.edsoo.ru
https://myschool.edu.ru/
TeMe bu6anoreka IJOK
https://m.edsoo.ru
https://myschool.edu.ru/
Bunn xumudeckod ¢Bsi3u. MexaHu3MEbl BubmmnoTteka ]_[OK
00pa30BaHMs KOBAJICHTHOW CBSI3H. )
10 Boro v 1 https://m.edsoo.ru
poaHast CBs3b. MEXMOJIEKYISIPHBIC
B3aHMOJICHCTBUS https://myschool.edu.ru/
BaJIeHTHOCTH U BAJIEHTHBIE BO3MOKHOCTH bu6nuoreka I{OK
11 aToMOB. CBSI3b JIEKTPOHHON CTPYKTYPBI 1 https://m.edsoo.ru
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHUEM https://myschool.edu.ru/
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IIpeacTaBaeHns O KOMILUIEKCHBIX bubnuoreka [JOK
12 COEIMHEHHSIX: COCTaB U HOMEHKIIaTypa 1 https://m.edso0.ru
https://myschool.edu.ru/
BemecrBa MOJIEKYJISIPHOTO u Bbubmmoteka LIOK
13 EGMOHeKyJBIpHOFO cTpoenusi. Turmbl 1 https://m.edsoo.ru
PUCTAUTMYECKUX  PEIIeTOK |
CBOHCTBA BEIIECTB https://myschool.edu.ru/
[ToHATHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [{JOK
14 [IpencraBnenue 0 KOJUIOUIHBIX PaCTBOpax 1 https://m.edso0.ru
https://myschool.edu.ru/
WCTHHHBIE paAcTBOPHI: HACHIIIEHHBIE | bubmmoreka LIOK
15 HEHACBHIIEHHBIE, PACTBOPUMOCTb. 1 https://m.edso0.ru
Kpucramnorumparsr
https://myschool.edu.ru/
CriocoOb! BBIPaKEHHsT KOHIIEHTPALIH bubnuoreka [{OK
16 PacTBOPOB 1 https://m.edso0.ru
https://myschool.edu.ru/
Pemrenue 3amad ¢ ucnonp30BaHUEM
HOHsITH bubnmnorexa IJOK
17 ""MaccoBas J10JIsI paCTBOPEHHOTO 1 https://m.edso0.ru
BelecTna",
" " https://myschool.edu.ru/
MOJISIpHAs] KOHIIEHTPAIIHSI
Knaccudukanus ¥ HOMEHKIATypa bubnuoteka I{OK
18 HCOPTaHNYCSCKHUX BEIICCTB 1 https://m.edsoo.ru
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CucreMmaruzauus 1 0000LIEeHUE 3HAHUI
10 TEME

bubmnorexa IJOK
https://m.edsoo.ru

19 1
https://myschool.edu.ru/
KonTtponbhas pabora o remam "CTtpoeHue
aroma. [leproaruecKuii 3aKOH bubmnorexa [IOK
20 Ilepuognueckas cucteMa XUMHUYECKHAX 1 1 httDSZ// m.eds00.ru
anemenToB Jl. . Menpeneera", "Ctpoenue
BemecTBa. MHOrooopasue BemecTs" https://myschool.edu.ru/
Krnaccudukaiys XuMUIeCKIX pEakiuii B
HEOPraHWYeCKOW M OpraHMYecKOi bubmoreka [{OK
21 XUMHH. 3aKOH COXpaHCHUA  MacChl 1 https //m edsoo ru
BEIIECTB,  3aKOH  COXPaHCHHS |
[IPEBPALLECHUS YHEPTUU IIPU XUMUYECKUX https://myschool.edu.ru/
peakImsx
TemnnoBbie 23GHEKTHI XUMUYECKUX PEAKITAM. bu6mmoreka IJOK
29 TepMOXHMquCKHG YpaBHCHUA 1 https //m edsoo ru
https://myschool.edu.ru/
Brrunciienus o ypaBHEHHSIM XUMHYECKUX Buommoreka ]_[OK
23 peaxuiit ¥ TePMOXUMHYECKUM YPaBHEHHSIM 1 https://m.edsoo.ru

https://myschool.edu.ru/

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
YOY "WKOJIA "YCMAHUA", daTbixoB Unbcyp MynnaHyposud, ANPEKTOP

27.11.24 15:53 (MSK)

CepTtudmkat 025A5B7E00CAB133B042CF95BCB2663BC2



https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://myschool.edu.ru/

CKOpPOCTh ~ XUMHYECKOW  peaKiuu, € bubnuoteka I{OK
24 3aBHUCHUMOCTb OT Pa3IUYHbIX (PAKTOPOB. 1 https://m.edso0.ru
Karann3 u xatanuzaropsl
https://myschool.edu.ru/
25 I"'oMOreHHbIe ¥ reTepOreHHbIe PeaKkuu 1 bubmmoreka [{OK
https://m.edsoo.ru
https://myschool.edu.ru/
[Mpaktudeckas pabora Ne 1 mo bubmmoreka I{OK
26 teMe  "BiuusgHme — pasaMyHBIX 1 1 https://m.eds00.ru
(bakTopoB Ha CKOPOCTh
XUMHUYECKOM peakiuu" https://myschool.edu.ru/
OOGpatumble 1 HEOOpaTUMBIE PEAKIHH. bu6nuoreka I{OK
97 XUMHUYECKOE PAaBHOBECHE 1 https://m.edso00.ru
https://myschool.edu.ru/
I[TpakTuueckas pabora Ne 2 10 Teme bu6nmoreka I{OK
28 "BnusiHue pasnuyHbBIX (AKTOPOB Ha 1 1 https://m.edso00.ru
MOJIOKEHNE XHUMHYECKOTO
paBHOBecHs" https://myschool.edu.ru/
DIEKTPOIUTHYECKAST JIUCCOLUALIHA. bubnuoteka I{OK
29 CuibHble 1 crabble 21eKTponuThl. CTerneHsb 1 https://m.eds00.ru
https://myschool.edu.ru/

JUcconuanumn

bu6nmoteka IJOK
https://m.edso0.ru

https://myschool.edu.

ru/
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Wounoe mpoussenenne Boasl. Cpena bubnmmoteka I{OK
30 BOJHBIX pacTBOpPOB. Bonopoansrit 1 https://m.eds00.ru
nokazareins (pH) pactBopa
https://myschool.edu.ru/
Tuaponus coneil. Peakiyu, mporekaromye bubanorexa IJOK
31 B pacTBOpax 3JIEKTPOIUTOB 1 https://m_edsoo_ru
https://myschool.edu.ru/
IIpaxtuaeckas padora Ne 3 1o Teme bubmuoreka [JOK
2 "Xumuueckue Peaxunn B pacTBOpax 1 1 https://m.edso0.ru
AJIEKTPOIIUTOB
https://myschool.edu.ru/
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE bubmmoteka I{OK
33 peakuuu. BaxxHenmme OKUCINTENIN U 1 https://m.edsoo.ru
BOCCTAaHOBUTEIH
https://myschool.edu.ru/
MeToj1 9J1eKTPOHHOTO (3JIEKTOHHO- bubnuoteka [JOK
34 HOHHOT0) Oananca 1 https://m.edso0.ru
https://myschool.edu.ru/
DIIEKTPOJIN3 PACTBOPOB M PACILIABOB bu6nmmoreka IJOK
35 BEIIECTB 1 https://m.edsoo.ru
https://myschool.edu.ru/
36 Perenye 3a1a4 pa3IM4HbIX THIIOB 1 bu6mmoteka I{JOK
https://m.edsoo.ru
https://myschool.edu.ru/
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37

Pemrenue 3a1a4 pa3iMuHbIX TUIIOB 1

bubanorexa IJOK
https://m.edsoo.ru

https://myschool.edu.ru/

Cucrematnsaiys 1 0000IIeHNE 3HAHUN 110
Teme "XumMuyeckue peakuuu'

bubanorexa IJOK
https://m.edsoo.ru

38 1
https://myschool.edu.ru/
KonTponbHas paboTa 110 Teme bu6mmoteka IJOK
39 "Xumneckue peakuuu" 1 1 https://m.eds00.ru
https://myschool.edu.ru/
ITosio’)keHHE HEMETAIIOB B
0 y bubnuoreka [JOK
EPHOINYCCKON CHCTEME XUMHUYCCKUX
40 anemenToB J[. . MenpeneeBa u 1 https://m.edsoo.ru
OCOOCHHOCTH CTPOCHHS UX aTOMOB.
. https://myschool.edu.ru/
dusnyecKre CBOINCTBAa HEMETAIIOB
Annorponusi HeMeTauIoB (Ha HpHMEpe bubmmoteka IJOK
41 KHCTI0po/ia, cephl, (hocdopa u yriaepoaa) 1 https://m.edso00.ru
https://myschool.edu.ru/
Bomopox: monydenue, (HM3HYECKME M bu6nmoreka IJOK
42 XUMHYECKHE CBOMCTBA. ['Mapuasl 1 https://m.eds00.ru
https://myschool.edu.ru/
[anoreHsl: HaXOKJICHHE B IIPUPOJIE, bu6nmmoreka IJOK
43 CIIOCO0BI HOHy‘I@FHH, dusnueckue u 1 https://m.edsoo.ru
XHUMHYECKHE CBOMCTBA
https://myschool.edu.ru/
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TanorenoBogopoasl. Bakneiimme bubmnorexa IJOK
44 KHCJI0po/IconepKamme 1 https://m.edsoo.ru
COEIMHEHUS TAJIOTeHOB
https://myschool.edu.ru/
JlaGoparopHble u MIPOMBIIIICHHBIE bu6nmmoreka IJOK
CHOCOObI MOJTyYEHUS TaJIOr€HOB. .
45 [Ipumenenue FaJ'IOI}",:HOB U UX COeTMHEHU I . hitps://m.edsoo.u
https://myschool.edu.ru/
I[Ipaxtuaeckas padora Ne 4. Pemenne bubmuoreka [JOK
16 9KCIEPUMEHTAJILHBIX 3a1a4 110 TEME 1 1 https://m.edso0.ru
"T"anorenst"
https://myschool.edu.ru/
Kucnopon: 1abopaTtopHble 1 bubmnorexa IJOK
MIPOMBIIIICHHBIE CIIOCOOBI MOTYYCHHUS, https://m.edso0.ru
47 (bu3nyeckne U XMMUYECKHE CBONCTBA. 1
O30H. https://myschool.edu.ru/
[Ipumenenue KucIOpoaa U 030Ha
48 OKCHIBI M IEPOKCHIBI 1 bu6nmoreka IJOK
https://m.edsoo.ru
https://myschool.edu.ru/
49 Pemenue 3a1a4 pa3Iu4HbIX THIIOB 1 bubmmoreka [JOK
https://m.edsoo.ru
https://myschool.edu.ru/
Cepa: HaXOXKIEHUE B IIPUPOJIE, CIIOCOOBI bubmnorexa IJOK
50 nonzfqum, buznyecKkue 1 XuMHU4ECKHe 1 https://m.eds00.ru
CBOMCTBa
https://myschool.edu.ru/
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51 CepoBoa0po/1, CYIIbPHIBI 1 bubmnorexa IJOK
https://m.edsoo.ru
https://myschool.edu.ru/
Kucnoponconep:xamiie coeAMHEHUS CEPBhI. bu6nmmoreka IJOK
50 Oco0EeHHOCTH CBOMCTB CEPHOM KUCITOTHI 1 https://m.edso0.ru
https://myschool.edu.ru/
I[Ipaxtuaeckas padora Ne 5. Pemenne bubmuoreka [JOK
53 IZjIKCHepI/IMCHTaJIBHBIX 3aga4 no teme "Cepa 1 1 https://m.eds00.ru
https://myschool.edu.ru/
e¢ coenuHeHus"
A30T: HaX0XKJIEHHE B IPUPOJIE, CIIOCOOBI bu6anorexa IJOK
54 HonélquI/m, (bu3nYecKre 1 XUMUYECKHUE 1 https://m.edsoo0.ru
CBOICTBAa. AMMUAK, HUTPUJIbI
https://myschool.edu.ru/
Kucnoponconep:xamiie coeAMHEHNS a30Ta. bu6moteka IJOK
55 OcoOeHHOCTH CBOMCTB a30THOM KHCIIOTHI 1 https://m.edso0.ru
https://myschool.edu.ru/
[IpuMeHeHHe a30Ta U €ro COSAUHEHHMIA. bubnuoreka [JOK
56 A30THEIE y100peHus 1 https://m.edsoo.ru
https://myschool.edu.ru/
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®ochop: HAXOKIEHHUE B IPUPOJIE, bubmmoteka IJOK
57 CIIOCOOBI momyyeHns, dusnueckue u 1 https://m.edso00.ru
XUMHYECKHe cBoicTBa. Dochuier n
bochun https://myschool.edu.ru/
Oxcuapl  ocdopa, dochopcomepxamnue bu6anoreka IJOK
58 kuciotsl. Conu pochOpHON KUCITOTHI 1 https://m.eds00.ru
https://myschool.edu.ru/
[Tpumenenue Gpocdopa U ero CoeqUHEHHIA. bu6moteka IJOK
59 Docoprbie ynobpenns 1 https://m.edsoo.ru
https://myschool.edu.ru/
[Ipaktuaeckas pabora Ne 6. Peruenme bubnuoreka [JOK
60 JKCIEPUMEHTAJIbHBIX 3a/1a4 130 teme "A30T 1 1 https://m.edsoo.ru
u ¢ochop 1 ux coeAMHEHUS
https://myschool.edu.ru/
Vrioepoa: HaxoXIEHME B IPHPOIE, bu6anorexa IJOK
61 AIJIOTPOITHBIC MOI[I/I(bI/IKaHI/II/I; 1 https://m_edsoo_ru
¢du3nuecKkue W XHMHYECKHE CBOMCTBA,
NIPUMEHEHUE https://myschool.edu.ru/
Oxcup yraepoga(Il), okcun yrnepoma(IV), bu6anoreka IJOK
62 YTOJIbHAs KMCIIOTa U €€ CONH 1 https://m.edsoo0.ru
https://myschool.edu.ru/
63 Pennenue 3a1a4 pa3M9HbIX THIIOB 1 bubnmnoreka [IOK
https://m.edsoo.ru
https://myschool.edu.ru/
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KpemHuuii: HaxoxieHre B Ipupose,
CIOCOOBI MOTyYeHus, (pu3nyeckue u 1

bu6anorexa IJOK
https://m.edsoo.ru

64 .
XUMHYECKHE CBOMCTBA
https://myschool.edu.ru/
65 Oxkcup kpemuusa(1V), kpemHueBas Kuciora, 1 bu6mmoteka IJOK
https://m.edsoo.ru
https://myschool.edu.ru/
CHITHKATBI bu6nuoreka I{JOK
https://m.edso0.ru
https://myschool.edu.ru/
[IprMeHEHNE KPEMHUS M €70 COEANHEHHUH. bubmmoreka 1IJOK
66 CrekIio, ero nojiy4eHue, BUIbl CTEKIIa 1 httDSZ //m.edsoo.ru
https://myschool.edu.ru/
67 Perenue 3a1a4 pasIMIHbIX THIIOB 1 bubnumoteka I{OK
https://m.edsoo.ru
https://myschool.edu.ru/
Cucremarusanus ¥ 0600LIEHIE 3HAHMI 110 bubmmoreka [{OK
68 teme "HemeTamisr" 1 https://m.edso0.ru
https://myschool.edu.ru/
69 KonTposnbHas paboTa 1o Teme 1 1 bubnuoreka [{JOK
"Hemerambr" https://m.edsoo.ru

https://myschool.edu.ru/
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AHanuM3  pe3yabTaTOB  KOHTPOJIBHOM bu6nuoteka I{OK
20 paboTbl, KOppeKLs OMmHOoK 1 https://m.edsoo.ru
https://myschool.edu.ru/
[Tonoxxenue metaioB B [lepuoanueckoit Bubmmoreka [LIOK
CHCTEME XMMHUYCCKHX 3JIEMEHTOB. https://m.edso0.ru
1 Oco0EHHOCTH CTPOCHHUS IJICKTPOHHBIX 1 B '
000JI0UEK aTOMOB METAIIJIOB https://myschool.edu.ru/
OO0mye Gpu3nvecKre CBOWCTBa METAIIIOB. bubmmoreka LIOK
79 [IpuMeHeHne MeTaIoB B OBITY U TEXHUKE 1 https://m.edso0.ru
https://myschool.edu.ru/
73 Cmuiassl Metamno. Kopposus MeTaion 1 bubmnorexa IJOK
https://m.edsoo.ru
https://myschool.edu.ru/
74 Pemenue 3ama4 pa3avyHbIX THUIIOB 1 butbmoreka [JOK
https://m.edsoo.ru
https://myschool.edu.ru/
DIEKTPOXUMUYECKHI pan bu6nmmoreka I{JOK
75 HanpspkeHu  MetamioB.  OOmue 1 https://m.edsoo.ru
CTHOCOOBI IMOTYYCHHSI METAJLTOB
https://myschool.edu.ru/
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OO1m1as xapakTepUCTUKA METAJUIOB
[Arpynnsl [lepuoanueckoi cucteMsl Bubmnoreka [JOK
XUMHYECKHUX A1eMEHTOB. HaTpuil n kanmii: h
J1m. g
76 nojiyueHue, pu3ndeckre u XuMHYeCcKue 1 ttps://m.edsoo.ru
CBOICTBA, IPUMEHEHNE IIPOCTHIX BEILIECTB https://myschool.edu.ru/
U UX COSIUHEHUN
OO6m1as XapaKTEPUCTUKA METAILIOB bubmnorexa IJOK
77 [TArpynmer Ileproandeckoii CHCTEMEI 1 https://m.edsoo.ru
https://myschool.edu.ru/
XUMHYECKHX 3JIEMEHTOB. Maruuii bubmuoreka [JOK
u KaybLH: TOTy4€eHHE, https://m.edso0.ru
¢buznueckue U XUMHYECKHUE
CBOMCTBa, MPUMEHEHHUE MPOCTHIX https://myschool.edu.ru/
BEIIECTB U UX COCAMHEHUM
78 XKécTtrocTb BOABI M CTIOCOOBI €€ yCTpaHEHHS 1 bu6nmoreka I{JOK
https://m.edsoo.ru
https://myschool.edu.ru/
AsroMuHEI: nonydeHne, QU3NYECKUE U bubmoreka [{OK
79 XUMHYECKHE CBOWCTBA, IPUMEHEHNE 1 httDSZ //m.edsoo.ru
https://myschool.edu.ru/
AmdoTepHbIE CBOWCTBA OKCHIA U Bubmuotexa LJOK
TUAPOKCH/IA ATFOMUHUSI, :
80 . 1 https://m.edsoo.ru
POKCOKOMIUIEKCHI QJIFOMUHMUS, UX
HPUMEHCHHC https://myschool.edu.ru/
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81 Penrenue 3a1a4 pasInuHbIX THIIOB 1 bubmnorexa IJOK
https://m.edsoo.ru
https://myschool.edu.ru/
I[TpakTuueckas padora Ne 7. Perienue bu6nmmoreka I{JOK
82 OKCIEPUMEHTAIILHBIX 33124 10 TEME 1 1 https://m.edso0.ru
"MeTaiisl r1aBHbIX oarpymnmn"
https://myschool.edu.ru/
OOmias xapakTepHCTHKa METAIIOB Bbubmmotexa [JOK
83 ;ZGO“HHX noarpynut (b-rpym) 1 https://m.edsoo.ru
PUOANYECKON CUCTEMbI XUMUYECKHUX
SJICMCHTOB https://myschool.edu.ru/
DU3HUYECKHE U XUMUYECKHE CBOWCTBA bu6nuoteka I{OK
84 XpOMa M €ro COCAMHEHUH, UX TPUMEHEHHE 1 https://m.edso0.ru
https://myschool.edu.ru/
Baxueiimye coeMHeHNs MapraHia. but6mmoreka I{OK
85 HepuMaHraHaT Kajius, €ro OKMCIMTCIbHBIC 1 https://m.edso0.ru
CBOMCTBa
https://myschool.edu.ru/
Du3NYECKHE U XUMHUIECKHE CBONCTBA bubmoreka [{OK
86 xKenesa u ero coennHenuil. [lonyuenue u 1 https://m.edso0.ru
MPUMEHEHHE CTIAaBOB XKele3a
https://myschool.edu.ru/
87 DU3HUYECKHE U XUMUYECKHE CBOUCTBA ME M 1 bubnuoteka I{JOK
1 https://m.edsoo.ru
https://myschool.edu.ru/
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€€ COeIMHEHUM, UX IIPUMECHEHUE
dusnveckre U XMMUYECKHUE CBOMCTBA bubnuoteka I{OK
88 IIMHKA U €T0 COeIMHEHNH, X 1 https://m.edso0.ru
IIPUMEHEHHUE.
I'napokcoKOMIIEKCHI IMHKA https://myschool.edu.ru/
[TpakTuueckas padora Ne 8. Penienue bubnuoteka [{OK
89 ?KCHepI/IMeHTaJ'II)HI)IX 3a7a4 1o TSMe 1 https://m.edsoo.ru
MeTtannsl TOOOYHBIX TOATPYIIT
https://myschool.edu.ru/
90 Pemenne 3a1a4 pa3Iu4HbIX THIIOB 1 bubnmnoreka [{OK
https://m.edso0.ru
https://myschool.edu.ru/
O6o6uIeHne u CHCTEMATH3aIIUs bubmmorteka [JOK
91 {:ISY‘ICHHOF'(') marepuala o TeME 1 https://m.edso0.ru
Merauibl
https://myschool.edu.ru/
92 KontponbHas pabora 1o Teme "MeTaisl" 1 1 bubnuoteka I{OK
https://m.edsoo.ru
https://myschool.edu.ru/
AHanu3  pe3synbTaToB  KOHTPOJIBHOM bu6mmoteka LJOK
93 paboTHI, KOPPEKITUS OLTHOOK 1 https://m.edsoo.ru
https://myschool.edu.ru/
Posib XuMUK B 06ECTICIEHNH YCTONIUBOTO bubnuoreka [JOK
94 pa3BuTUs yenoBeuecTBa. [loHarue o 1 https://m.edsoo.ru
Hay4YHBIX METOAX UCCIIEJOBAHUS
BEILIECTB https://myschool.edu.ru/
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Hayunple  mpuHOUOBL  OpPTaHU3AIMH Bu6nuorexa IJOK
o5 ;I/IMI/I‘ICCKOFO MIPOM3BOJICTBA. L https://m.edsoo.ru
POMBIIIJICHHBIE  CHOCOOBI  ITOJTYYCHHS
Ba)XKHEHIIMX BEILIECTB https://myschool.edu.ru/
XUMUUeCKoe 3arpsA3HeHHe OKpy Karollei bu6nmmorexa IJOK
9% CPEIbI U €TO TMOCIECTBUS 1 https://m.edsoo.ru
https://myschool.edu.ru/
XUMHS 1 3710POBBE YENOBEKA. bubnuoreka [{JOK
97 JleKapCTBEHHBIE CPECTBA 1 https://m.edsoo.ru
https://myschool.edu.ru/
Xumus nuu. Pons xumun B bu6anorekxa LJOK
98 o0ecrieyeHnH MUIIEBON 0€30M1aCHOCTH 1 https://m.edsoo.ru
https://myschool.edu.ru/
Kocmetnueckue v napproMepHbIe bubnmoreka IJOK
99 CpeacTBa. 1 https://m.edsoo.ru
briToBas xumus
https://myschool.edu.ru/
Xumus B CTPOUTEIBCTERE. bub6mmoreka I{OK
100 Baxunelimne  CTpOUTENbHBIE U 1 https://m.edsoo.ru
KOHCTPYKIITMOHHBIC MaTePHAIIbI
https://myschool.edu.ru/
XUMHS B CEITBCKOM X O3SHCTBE. bubmoreka [JOK
101 Oprannveckue 1 MUHEPATbHBIC 1 https://m.edsoo.ru
yIoopeHus
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https://myschool.edu.ru/

CucremaTu3anus u 0000IIEHNE 3HAHUN bubmnorexa IJOK

o TeMe https://m.edso0.ru
102 1

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 102 4 8
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

Epemun B.B., Ky3pmenko H.E., Tepenun B.W., [Ipo3nos A.A., JIyHun

B.B./nmox pen. Jlynuna B.B. Xumus (yrayOnenunsiil yposens). 10 kinace. - M,:

Hpoda, 2022

METOAUYECKHUE MATEPHUAJIbBI J1JIS1 YYUTEJIA
https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI
CETH

HUHTEPHET

bubmmoreka IIOK https://m.edsoo.ru
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