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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHHs
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl BoctiuTanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacmopspkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiuzyeMoe B YCIOBHUSX AUPPEpeHIUPOBAHHOTO, NPOGUIBHOTO OO0Yy4YeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJJHON U3 MPUOPUTETHBIX JUCIMUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TPEOOBAHUN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
IPEJICTAaBICHUS O LIESAX, COJIEPKaHUU, OOILIel cTpaTernu OO0y4deHHsl, BOCIMTAHUS U
pa3BUTUs OOy4arOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe eIUHOTro
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHaBJIMBAaeT MHBAPHUAHTHOE MPEIMETHOE CoJiepKaHue, 00s3aTeNIbHOE [T U3yUEeHUs
B paMKax OTAENbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM COJEpKaTeNIbHbIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOT0 BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio ILelell W 3a7ad M3ydyeHus IMpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
(INYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUI OOYyYalolIerocss IO OCBOCHHUIO COJIEpKaHUs
peaMeTa.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00miero obOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO Mpodusi 0O0ydIeHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIAEAYIOLUIUM OSTaloM MOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3Y4YE€HUE TpeAMeTa «XUMHUS» OpPUEHTHPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx npodeccuonanbHoro oopazosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHS 00yUYaIOLIUXCS,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipeMera «XUMHS» Ha YPOBHE YIIyOJIEHHOTO H3Y4YEHHS SIBISIOTCA
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yrIIyOn€HHOTrO YpOBHEH M3ydyeHus IpeaMera.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HHUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJIy4aeT ONPEICIIEHHOE TEOPETUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmIMi  00BEM
(dakTomoruueckoro Marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOMCTBaX MX COEJMHEHUN HA OCHOBE PACIIMPEHUs U yriIyOJeHHs MpPEeACTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLU, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TaKKe C
TOYKH 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHwe TUNOB peakIuil JOIMOJIHAETCS
(dbopMUpOBaHKEM IPEACTABICHHUI 00 ANEKTPOXUMUYECKUX MPOIECCaX U NEKTPOIIN3€E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce oOpraHMueckod XMMHMM IpPU PACCMOTPEHHUH pPEaKLMOHHON
CIIOCOOHOCTH COEMHEHUH ynensercss 0coboe BHUMaHKHeE BOIpocaM 00 3JIeKTPOHHBIX d(PdekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYeHHs Ui KJIacCOB oImpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JONOJHEHUH K 00lel cUCTeME IIPEIMETHBIX 3HAaHUI) OKa3blBalOT BIMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy w3ydeHuM mnpeaMeTa B JaHHOM CiIydae akLEHT OyIeT clenaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIU3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U APYTOE.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKONH OpraHu3aluu KJIETKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTBI, KaK JIMIHJbL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTU MPOLIECCOB POTOCUHTE3, TbIXaHUS, TUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM HU3ydeHUe npeameTa
«Xumus» Ha yriayOJn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOIO M cpeaHero oOmero oOpa3zoBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH sIBIsieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toil 3aj1aun Ha yriayOlnE€HHOM YpOBHE M3y4YeHUS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylell posn B 00ecreYeHUN yCTOWYMBOTO Pa3BUTHS UEIIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, SHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUalOB, HOBBIX HWCTOYHUKOB JHEPruu, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBJIAIOIIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX MOHSATHH, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMMYECKUX U KHUHETHUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX
peakinuii, 0 XUMHYEeCKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX cHCcTeMax, 00 oOImx
HayYHBIX IPUHLUIIAX XUMHUYECKOTr0 IPOU3BO/ICTBA;

e (opMmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOIO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKUX 3HAHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOM XUMHHU, 51 OOBSCHEHHS W MPOTHO3UPOBAHMS SBICHUH, HMEIOLIMX
€CTeCTBEHHO-HAYYHYIO MPHPOJY; TPAMOTHOTO peIIeHUs MpoOsieM, CBSA3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON NIEATEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKHM IPOU3BOJICTBOM, HCIIONB30BaHMEM U IepepaboTKon
BEILECTB;

yrIyONieHHE TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
ABJICHUM, MMEKIINUX MECTO B IPUPOAE, B IPAKTUYECKON JCATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CUCTEMBbI CpeJHero oOiiero oOpa3oBaHUsS MpPU H3YyUYEHUHU Mpeamera «XUMHS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXIEHHOCTM B I103HABAEMOCTH SIBIEHUH NPUPOIBI, YBAXKEHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCIEOBAaHUIN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSL HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHHIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

PasBUTUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe o0yyaromuxcs, (OPMUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMUI0 KaK YCIOBUIO YCIIEUTHOMN
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KyJIbTyphl,  HpUOOpETeHHEe  OmblTa  OOLIECTBEHHO-II0JIE3HON
9KOJIOTUYECKOH eATETbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4daca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJepoja: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OpOUTanei, 6- u
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAxX
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U dJIeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHBIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl unsomepum: CTpyKTypHad,
INPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(PEKTBl B MONEKYIax OpPraHWYECKHX COCIMHEHHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omomnorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIIATypa OpraHU4eCKuX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHU4ECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHMYECKHUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
NIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AIKAaHOB, SP -THOPHIM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3alluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuil psiji aakeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DJIEeKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, SpZ-TI/I6pI/IIII/IBaLII/I}I aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpudeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XHUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOECIWHEHHMs, 3aMEUICHUS B -
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! MOTYUYEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kkymyauposanuvie). OCOOEHHOCTH  DICKTPOHHOTO CTPOCHUST M XMMHUYECKUX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBsA3b. KauecTBEeHHbIE peaklMM Ha TPOiHYIO cBsi3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NMpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. IlonyrHeie HedTsHbIE ra3el. Hedth u e€ nmpoucxoxaenue. KameHHbIH
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTtBopa Iménoud. Bsaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX IMPEBPALCHUN: H3yYEHHE
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE YIiepo/ia U BOJIOpPOJa B OpPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHUPTOB. BodoponaHbie CBSI3U MEXAY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelficTBHE 3TaHOJIa U METAHOJIA Ha OPraHU3M YeJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepust m HoMeHKiarypa. DPusnveckue CBOICTBA OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL.. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETIOYHON Cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX MW  aNbJErMJAHONW TpPYII, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAaHABIIMBAIONINE Jucaxapuibl. ['maponus aucaxapuiaoB. HaxoxnaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, TTOTydeHHe 3PUpoB 1eTt0n03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3MyYHBIX CHHMPTOB B BOJAE, B3aMMOJAEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3THJIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmrast ¢opmyna, u3oMepus, HOMEHKIaTypa U (pu3mdeckue cBOMCTBA. XMMHYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatuyeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoieKyie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokuciotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMLMH, anaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpuponHsle monumepbl. [lepBuyHas, BTOpUYHAs M TpETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OeKOB MpPU HarpeBaHWM, L[BETHbIE pEaKlUM Ha OCJIKH, peleHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJMMETUIIMETaKpUIIaT, MOJTMKApOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMu TMPUPOIAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOH (OPMYIBI OPraHNYECcKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro0 XMMHUYECKHX CBONCTB WJIM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOII0JeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, o6uochepa, MeTabonIM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTHYECKUE YPOBHU U TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TI0 AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBbIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOro IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPyINIaM M
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYeECcKasl.
MexaHnn3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
1 JuInHA CBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsI3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COEAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THIBI KPUCTAIUIMYECKHUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHnbie peakuuu. Katanmus u kataan3aTopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILIEHTPAIlMU BEIECTB, y4acTBYIOIIUX B peakuuu. [Ipunmun Jle
[TaTense.

OnektponuTtnueckas guccouuanus. CuiabHble U ciabble  eKTpoiuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTaIbHBIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHHI: pa3IoKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIN KPUCTALIUYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4yeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEakluu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoir cucreMe XuUMHYECKHX dieMeHTOB J[.H.
MenneneeBa M OCOOCHHOCTH CTPOCHHsSI HMX aToMoB. (DU3NYECKHME CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMeEpe KUCIopoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenune B mpupoje, crmocoObl MOTydeHHs, GU3NIECKUE U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHelme KHCIOPOACOEpKAIIME COCIUHEHUS TaJlOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBINUIEHHBIE CIOCOOBI MOJIYYEHHs] KHCIOPOJa.
dusnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o030Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTIOTBI U uX coiau. OCOOCHHOCTH CBOKMCTB CEepHOM KHCHOTHL. I[IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpumeHeHue a30Ta M €ro coeAMHEHWil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coeauneHunit. PochopHbie yI0OpEHHS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHHWE TPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucreMe XMUMHUYECKUX 3JeMEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHneHue MeTalIOB B ObITY M TexHHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB. OOmme crnocoObl  MOJTYy4EeHHS
METAJUIOB: THAPOMETAIUTYPTHS, TUPOMETAILTYPTHUs, dJeKTpoMeTautyprusi. [loHsTHe 0 KOoppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmnsl [lepuognyueckoit crUCTeMbl XUMHUYECKUX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetainoB |IA-rpynmer [leprogudeckoit cuCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii W KaublUi: TMOdydeHue, (U3MYeckrue W XUMHYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEeHUH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BElleCTBA M €ro coeAMHEHHH. AMOTepHbIE CBOWCTBA OKCHAA M THUAPOKCUAA ATIOMUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa U ero coetuHeHu. OKCHIBI U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomatbl, UX OKUCIHTEIbHBIC CBOWCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
00pa310B HEMETAJJIOB, TOpeHue cephl, Gocdopa, kene3a, MarHUs B KUCIOPOJE, U3y4EHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoue, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB aJIOMHHHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTANBHBIX 3aa4 1o TeMaM «['anoreHsm»,
«Cepa u e€ coenuHEHH», «A30T U Pochop U UX COCTUHEHU», «MeTallIbl TIaBHBIX MOATPYII»,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBIIIIIEHHBIE CIOCOOBI MOTYyYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero rnocyiencTBus. Posib XuMuu B 00€CrieUeHUH SHEPTETUUECKOM 0€30MMacCHOCTH.

Xumusi ¥ 370pOBbe dYesioBeKka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIHCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpAIbHBIE YA0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMaA, KOIMYECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMU, €CM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOW JIOJIEd pPAacTBOPEHHOIO BENIECTBA, MACCOBOW IO W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xmacce ocymiecTBiIseTcs 4epe3 UCIOIb30BAHNE KaK OOIIHMX €CTeCTBEHHO-HAYUHBIX MOHSITHH,
TaK U MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(PUKALUSI, TEePUOJUIHOCTh, HAOMIOJECHNE, HW3MEpEHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYECKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

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

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX rpenaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPENENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
IIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpBI; CIIOCOOHOCTh CTABUTh LEIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE PE3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT chOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIBHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XHUMHUA» OTPaXKaroT COPMHPOBAHHOCTH
OIbITA MO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIMXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

0CO3HaHMsI 00YYAIOLIMMKCS CBOUX KOHCTUTYLIMOHHBIX MpPaB U 00S3aHHOCTEH, YBaXKECHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATEILHOCTH MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M IMO3HABATENbHBIX 337124, BHINOJIHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT AJUTEIbHBIX HAOMI0JICHHH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B IIOJIYyYEHHH M MOCIEAYIOIIEM aHajIu3e
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEICHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;



coOoIeHnsT TpaBWJI 0€30macHOTO OOpaIleHusi C BEIIeCTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HENPHUATHS BPEIHBIX NPHUBBIUCK (YHMOTPEOJCHUS aJKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpYyJa U pe3ysibTaTaM TPYI0BOH JESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TTOTPEOHOCTEH O0IIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIbHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJIOTUYECKUE TOCIECTBUS MPEINPUHUMAECMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHON NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKON, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B pPa3BUTHU MEIAUIUHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIh30BATh XMMUYECKUE 3HAHUS IS PEIICHHsI TIpo0iieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [10 XMMHUU Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble 11 (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCHUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, NPUHLIMIL, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMAJIbHOM KOMITETEHIIMH 00YyJarouxcs;

CIOCOOHOCTh  OOyHaloOIIUXCsl  KMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMU YUE€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENU JEATeIbHOCTH, 3a/laBas HapamMeTpbl U KPUTEPUHM HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHaBIMBATh HX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECCTB U XUMHNYECCKUX peaKumZ;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, IO AaHAJOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)
MO/JIEJIH, IPE00Pa30BhIBATH MOJICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00O0OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHMUECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh MW TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TocoOus, pecypcel MHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uHpopManuu, HeOOXOAMMOM IS BBIIOJHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIATHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOIl TEMBI B XOJI€ TMaJIoTa U/UT JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHMPOBATH CBOU MPEAJIONKEHUS OTHOCUTEILHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3EHTALMEW PEe3yJbTAaTOB IMO3HABATEIILHOM NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU  BBIITOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpOeKTa, U (POpPMYITHpPOBATH BBIBOJLI MO pe3yiabTaTaM IMPOBEAEHHBIX
MCCJICIOBAHHM MyTEM COTIIACOBAHUS MO3UIIUI B X0O€ 00CYkKIeHUS U OOMEHAa MHCHHUSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIHHOCTH,
ompenenss e€ IeTu W 3aJa4d, KOHTPOJIMPOBATh M MO MEpe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS MPOTPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE cpeaHero odumiero oOpa3oBaHHs BKIIOYAIOT creruduyeckue A ydyeOHOro mpeaMera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETALUH U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HAaHUW B PA3IMYHBIX y4EOHBIX CUTYyallUsiX, a TaKKe€ B pPEaJbHBIX JKU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C XuUMHUEW. B mporpamme mo XMMHM HpPEAMETHBIE PE3yJbTaThl MPEACTABICHBI 110
rojilaM U3y4eHusl.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUM: O MECT€ W 3HAUEHUU OPraHWYEeCKOM XMMHUU B
CUCTEME €CTECTBEHHBIX HAYK U €€ PO B 00ECIEUEHUN YCTOMYMBOrO Pa3BUTHS YEJIOBEUYECTBA B
peuieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301aCHOCTH, B Pa3BUTHUU
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeueHUU
paIMoOHaIBHOTO TPUPOIONIONB30BaHMS, B (DOPMHUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KyIbTYphl
YyeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M JJIEKTpOHHas o00ojoYka atoma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, T'MOpUIM3alusi aTOMHBIX
opOuTanel, HMOH, MOJIEKYNla, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEIeT,
dbyHKIIMOHAIbHAS TPYIINa, pagukai, CTPYKTYpHble (Qopmyinbl (pa3BEpPHYTHIC, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3ako” . M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBPAIIECHUS DSHEPTUM TIPH XUMHYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllhUe B OCHOBE TMOHHUMAaHUs
NPUYMHHOCTH M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MeEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHWs, O B3aMMHOM BIIMSHHUH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dbakronoruueckue cBeqeHUS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHUECKOW JESTENbHOCTH YeJOBEKa, OOIMX HAyYHbIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLUE TOHATHS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XMMMUYECKHX pEaKUMd U pacKpelBaTb HUX  CYIIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI  IOCPEICTBOM COCTaBJICHUS  3JIEKTPOHHOIO
OanmaHca ITMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpraHMYECKHUX BEIIECTB Ul WJUIIOCTpAluu HX
XUMHUUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAIIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIbHBIC HA3BAHUS
JUISL  OT/AEIBbHBIX TPEJCTaBUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AalleTWIEH, TOJYyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAas, OJICMHOBAs, MaJIbMUTUHOBAs KHUCIOTHI, TJHUIMH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AHUJIMH, TUBUHUII, U30IIPEH, XJIOPONIPEH, CTUPOII U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHMs ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHUS INPUMEHATH IMOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. ByriepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpOeHHE, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3(UPOB, >KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJHCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPXKJAaTb HAa KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb HCTOUYHUKHU YTJIEBOJAOPOJHOTO ChIPbhs
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUS — HaONIOJIEHUH, W3MEPEHUH, MOJIEIMPOBAHUM, OJKCIEpPUMEHTE (peaJlbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISBIICHHE
MPUYHNHHO-CJIEICTBEHHBIX CBS3E€H — /1711 U3y4EHUs! CBOMCTB BEILIECTB M XUMUYECKUX PEaKIHil;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
NpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB sl Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHAIU3UPOBATh U OLEHUBATH C MO3ULUI
9KOJIOTUYECKON 0e30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
YeJIOBEKa, CBS3aHHOH ¢ IepepalOTKOM BEIIECTB, HCIOJIb30BATh IOJNYYEHHBbIC 3HAHUA Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUsX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpalieHusi C  BEleCTBAMU M J1JaOOpPaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

cOONIIO/IaTh TIPaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHSI B OBITY W TPYIOBOM
JEeSITEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO AEUCTBMSI HA JKHUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3lMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHoOpMalnio, nepepadarbiBaTh €€ U UCIHOJIb30BaTh B COOTBETCTBUM C MOCTABICHHON y4eOHOM
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas M HeOpraHudecKas XUMH»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABa€MOCTHU SIBJICHUI MPUPOJBI, O MECTE€ W 3HAYEHUH XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M NHIIEBOW OE30MacCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEpruM, B  OOECNEYeHMH  palMOHAJIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAS 000I04YKa aTOMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEIEHB
OKHCJICHUSI, XHUMHUYECKasl CBA3b (KOBAJICGHTHAs, WOHHAs, METAJUIMYeCKas, BOJOPOJIHAsA),
KpUCTAJUIMYECKas pEelIETKa, XUMHUYECKas PEaKlHs, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOI[MAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIIJIOBOM A(PPEKT XMMUYECKON pEaKIuH, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJIUTUUYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHWs M MPEBPAIICHUS SHEPIUU MPU XMMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABICHUS O CTPOCHHUU BEILECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJMOJIEKYJSPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornuecKkrue CBEJCHUSI O CBOMCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacCHOM HCIOIb30BaHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUII: BBISABIIATH XapaKTEPHbIE MPU3HAKHU MMOHATUN, YCTaHABIIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMya BEHIECTB U YpPaBHEHUN XHMMHYECKUX PEAKIHi, CHUCTEMAaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OTACIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKOMN PEeIETKY KOHKPETHOTO BEIIECTBA,;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHUE PEAaKIMU MO PA3NUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pearupyromux
BEIIECTB, TEIJIOBOMY dS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEel OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO Karaju3aropa U APYTHE); CaMOCTOSATEIbHO BBIOMpaTh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHiA;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKHE YPOBHHY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-atomHBIE OpOWTANTN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUYECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB W HX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHSI UX DJIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOMCTBA BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHHUE T'€HETHUYECKON CBS3U
MEXy HEOPTraHUYECKMMU BEIIECTBAMHU C MOMOIIBIO YPaBHEHUN COOTBETCTBYIOINX XUMHUUYECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHYECKON peakiMy B 3aBUCHMOCTH OT Pa3jM4YHbIX (AKTOPOB, a TaKKe XapaKTep CMEIEHUs
XUMHUYECKOT'0 PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKUE PEAKIUH, JICKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUsS CEepPHOM KHUCIOTHI, aMMHakKa, OOl[Me Hay4dHbIC MPUHIIMITBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJB3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpOABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C TOHSATUSMU U
MPEJCTAaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATIHLHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS IIPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MacCOBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakluu; 3Ha4eHHUs BOJOPOIHOTO TIOKA3aTeNsd PaCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MacCcOBOM JI0JIell pacTBOPEHHOTO BEIECTBA WJIM JaHO B H30BITKE (MMEET MPHUMECH); 10NN
BBIXO/Ia MTPOYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHU ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO TJIAHUPOBATh W MPOBOJUTH XUMHUYECKHUI
HKCIIEPUMEHT (IIPOBEJIEHUE PeaKMii HOHHOIO OOMEHa, MOATBEPKIACHHE KaYeCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI0 UHAUKATOPOB,
W3YYEeHHUE BIUSHUS Pa3NUYHBIX (AKTOPOB Ha CKOPOCTh XMMHYECKON peaklMu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaToOpHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHH: COOMIOATH MpaBUja MOJb30BaHUS XUMUYECKON TTOCYI0N U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKH IeTIeCO00pa3HOTo
MOBENCHUS B OBITY W TPYIOBOM [EATEIHHOCTH B IIENAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpYKarollel NPUPOJTHON CpeAabl M JOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHUSA, OCO3HABATH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKUMas cMbIc nokazarens [1JIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTtBo
Ne HaumenoBanue pasie/ioB U TeM 4ACOR 1eKTpoHHbIE (HH(POBLIE)
/i mporpamMMb o0pa3oBaTe/IbHbIE pecypchl
Bcero

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOH XUMUH

[Ipenmet oprannyeckoit xumuu. Teopus

11 CTPOCHHSI OPraHMYECKUX CoenHeHni A. M 8 Brbmotexa LIOK
| ; P ! o https:/myschool.edu.ru/
bytneposa
bu6 OK
Hroro o pa3neny 8 nobnnoreka L[

https://myschool.edu.ru/

Paznes 2. Yriesogopoasbl

21 [IpenenpHbIE YIIIeBOAOPOABI — AJIKAHBI, 5 bu6mmoreka [JOK
IIUKJIOAJIKAHBI https://myschool.edu.ru/

59 HenpenenbHble yrieBoaOpOIbI: AJIKEHBI, 14 bubnnorexa [JOK
AJIKaUEHb], aJTKHHBI https://myschool.edu.ru/
2.3 ApomaTHyecKkue yrieBoA0pOAbI (ApEHBI) 8 ﬁgsf;;;:\e/:shljgi duru/

54 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 4 bubnmnoreka [JOK
nepepadoTka https://myschool.edu.ru/

2.5 l"aoreHnpOn3BOAHBIC YTIEBOAOPOIOB 4 bubmmoreka LIOK
https://myschool.edu.ru/

HWroro no pazneny 35
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Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

bubmuoreka [JOK
3.1 C . D 11
THPTHL. SoCHOT https://myschool.edu.ru/
KapOoHunbHbIE COCAMHEHUS: aTbICTHIBI 1 BuGmorexa LOK
3.2 keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC 21
https://myschool.edu.ru/
a¢upsl. Kupbr
bubmuoreka [JOK
3.3 9
Y TIeBO/EL https://myschool.edu.ru/
bubmuoreka [JOK
u 41
TOro 1o pasneiy https://myschool.edu.ru/
Pa3znen 4. A3oTconepxkamye OpraHudecKkue coe{uHeHust
4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 12 bubmorexa HOK
https://myschool.edu.ru/
HT0r6 1o basie 12 bubmuoreka [JOK
TOTO I Al
pasaeiy https://myschool.edu.ru/
Pa3pnen S. BeicokoMoOJIeKy I pHBIE COCIUHEHUSA
buo OK
5.1 BBICOKOMOJIEKYIIIpHBIE COETMHEHUS 6 hgpil;ll(;;\e/zshgol.e du.ru/
Htoro no paznen 6 bubmorexa IOK
pasaeiy https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KJIACC

dyeKkTpoHHBbIE (LM pPOBbLIE)
KoanuecTBo
HaumeHoBaHue pa3iesioB U TeM oGpa3oBaTe/bHbIe pecypchbl
Ne n/m 4yacoB
NPOrpamMMbl
Bcero
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
C ! %
TpoeHue aroMa. [lepruonnueckuii 3akoH BuGmorexa LOK
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue BemiecTBa. MHOroo0Opasue bubmmoreka [JOK
1.2 11
BEILECTB https://myschool.edu.ru/
bubmuoreka [JOK
1.3 X 19
HMHACCKHE peaiiii https://myschool.edu.ru/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 H 31
CMETAILIR https://myschool.edu.ru/
bu6mmorekxa [JOK
2.2 M 23
TRt https://myschool.edu.ru/
bubmuorexa [JOK
n 54
TOTO O pasiety https://myschool.edu.ru/
Paszngen 3. Xumus u :Ku3HbL
MeTobl TO3HAHHS B XUMUH. XUMUS U bu6mmorekxa [JOK
3.1 9
KU3Hb https://myschool.edu.ru/
HWroro no pazneny 9
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JIeKTPOHHBbIE U(PPOBHIE
KoumnuectBo
o0pa3oBaTe/bHbIE PecypChl
Ne n/mm Tema ypoka 4acoB
Bcero
IIpenMeT u 3HaYECHHUE OpPraHUYECKON
P p bu6mmoreka [IOK
1 XUMUHU, IIPEJICTABICHUE O MHOr000pa3uu 1
. https://myschool.edu.ru/
OpPraHUYECKUX COEAMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
P P . yrIep bu6mmoreka [IOK
2 (ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS). 1
https://myschool.edu.ru/
BanenTHble BO3MOKHOCTH aToMa yriepoaa
XuMundeckas CBSI3b B OpraHMYECKHUX
3 COeIMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs 1 bub6nuorexa [IOK
KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3pbiBa https://myschool.edu.ru/
CBsI3ei
4 Teopus cTpoeHUsT OPraHuYECKUX 1 bubnunoreka [JOK
coenuHenuii A. M. Byrieposa https://myschool.edu.ru/
Bunel usomepun: ctpykTypHas,
5 MIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 bubnnoreka [JOK
3¢ EKTH B MOJIEKYIaX OPraHMYECKUX https://myschool.edu.ru/
COCIMHEHU I
[IpeacraBnenue o KIIaCCUPUKALMH U
p ¢ Bu6miorexa [OK
6 cucrematrueckas Homenkiarypa (IUPAC) 1
https://myschool.edu.ru/
OpPraHMYECKUX BEILIECTB
7 Knaccudukanms peakiuii B opraHu4ecKoi 1 bubnuoteka [JOK

XUMHNHU

https://myschool.edu.ru/
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Cucremarusanus 1 00001IECHUE 3HAHUMN 10

bubmuoreka [JOK

8 TeMe https://myschool.edu.ru/
ATKaHBI: TOMOJIOTUYECKHH psifl, 001ast

9 (dbopMyIia, HOMEHKIIATypa U H30MEpus, bubnmoreka [JOK
3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHUE MOJIEKYJI

10 du3nvecKkrue U XUMUUYECKHE CBOMCTBA bubmuoreka [JOK
aJIKaHOB https://myschool.edu.ru/

1 Haxosxnenue ankanoB B npupojie. CriocoOsbl bu6mmoreka [JOK
MOJIyYEHHsI U IPUMEHCHUE alKaHOB https://myschool.edu.ru/
[uknoankanel: oomast popmyna,

12 HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH bubmmorexa [IOK
CTPOEHHUS ¥ XUMHYECKHX CBOHCTB, CIIOCOOBI https://myschool.edu.ru/
MOJIy4eHUs U TIPUMEHEHUE
Pemenne pacu€THbIX 3a1a4 Ha
OTIpeieNICHUE MOJICKYIIPHOU (HhOPMYITBI

13 OPraHN4eCcKOro BEUIECTBA MO0 MAaCCOBBIM bubnuorexa [JOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOISAIIUX B €r0 https://myschool.edu.ru/
cocraB. Cucremarusaius 1 0000IIeHne
3HAHUMU 110 TeME
AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias

opMyJsa, HOMEHKIJIATypa, SJIEKTPOHHOE U
14 l('ll)p(I:CT}I])aI;CTBCHHOG CT}[I)I;C,HI/IC MOleeI(YJ'I. Bubamorexa HOK
https://myschool.edu.ru/

CTpyKTypHas U IUC-TPaHC-U30MEPHs
AJIKCHOB

15 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
ankeHnoB. [IpaBuio MapkoBHHKOBA https://myschool.edu.ru/

16 CriocoOsl MoTydeHus: U IPUMEHEHUE bubnmoreka [JOK
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AJIKCHOB

https://myschool.edu.ru/

[IpakTrueckas padorta Ne 1 mo reme

17 "[losrydeHne aTUIIEHA U U3YyYEHHE €r0 Bubamorexa HOK
e https://myschool.edu.ru/
CBOICTB
Pemrenne pacu€THbIx 3a1a4 Ha
18 onpeneneII{)He MoneKynﬂ?)Hoﬁ hopmyIbl bubmmorexa LIOK
https://myschool.edu.ru/
OpraHUYEeCKOro BEIECTBA
AJKaMeHbI: CONPSIKEHHBIE,
19 I/ISOJIprOBaHHbIe Ii(}IMYJ'II/IPOBaHHLIe. Bubmiorexa LIOK
’ https://myschool.edu.ru/
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XHAMHYECKUE CBOMCTBA CONPSKEHHBIX bubmmoreka [IOK
JMICHOB https://myschool.edu.ru/
21 CriocoObl osTyyeHHsl U IPUMEHEHUE bubnuoreka [IOK
aJIKaIMCHOB https://myschool.edu.ru/
AJIKUHBI: TOMOJIOTHUECKUN psifI, oO1ast
99 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U bubnunoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI, https://myschool.edu.ru/
(bu3nueckue cBOcTBa
. bubnuorexa [JOK
23 XHUMHYECKUE CBOMCTBA aTKUHOB
https://myschool.edu.ru/
24 KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b Brbmiorexa LIOK
https://myschool.edu.ru/
o5 CriocoOslI MoNTydeHus: U IPUMEHEHUE bubnmoreka [JOK
AJIKUHOB https://myschool.edu.ru/
26 Pemrenne 3amad: pacu€rsl IO ypaBHEHUIO bubnnorexa [JOK
XUMHYECKON peaKinu https://myschool.edu.ru/
97 CucreMmaruzanys 1 0000IIeHe 3HAHNUI 110 bu6mmoreka [IOK

TEMC

https://myschool.edu.ru/
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ApEeHbI: TOMOJIOTUYECKUH psif, oOmIast
dbopMyIa, HOMEHKIIaTypa. DJIEKTPOHHOE U

bu6mmoreka [JOK

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI https://myschool.edu.ru/
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBA
29 XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU bubmmorexa [IOK
3aMelIeHHs https://myschool.edu.ru/
XHUMUYECKUE CBOMCTBA APEHOB: PEAKLINHI
30 MIPUCOCAMHCHHUS OKcheEI/Ie FOthHO;IOB Bubmmorera LIOK
’ https://myschool.edu.ru/
OeHzouna
31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB bubmuoreka [JOK
CTHpOJIa https://myschool.edu.ru/
Pemenune pacu€tHnix 3a/1a4d Ha
32 onpenenegne MoneKynﬂiHoﬁ (bopMmyIbl bubanorexa HOK
https://myschool.edu.ru/
OpraHUYECKOr0 BEIECTBA
33 CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE bubnuotexa [JOK
apeHoB https://myschool.edu.ru/
34 ['eneTnyeckas CBSI3b MEXKAY Pa3IUYHBIMU bubnmnoreka [JOK
KJIacCaMH YTJICBOJOPOJIOB https://myschool.edu.ru/
Pacuétel mo ypaBHEHUSIM XUMHUYECKUX
35 peaxiuii. CI/I}(]:I”[)‘eMaTI/ISaLII/IH 1 000011IeHIE bubmorexa HOK
N https://myschool.edu.ru/
3HaHUH MO TeMe
36 [Ipupoansiii raz. [lomytHbie HEQTAHBIE bubnnorexa [JOK
rassl https://myschool.edu.ru/
37 KameHHBIi1 yroape 1 IpoIyKThl €T0 bubnnoreka [JOK
nepepadboTKu https://myschool.edu.ru/
38 Hed1b 1 cniocoOsI e€ nepepaboTKH. bubnuorexa [IOK

[TpumeHeHne TPOIYKTOB IepepadoTKU

https://myschool.edu.ru/
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HepTH

I'enernueckas cBA3b MCXKIY pa3IndHbIMU

bu6mmoreka [JOK

39
KJIacCaMu YTJICBOAOPOJIOB https://myschool.edu.ru/
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 P 4 P bu6mmoreka [JOK
AJEKTPOHHOE CTPOEHHE; peaKluu
P P P https://myschool.edu.ru/
3aMelleHus TajoreHa
€HCTBUE LIEI0YEH Ha
A . bubmuoreka [JOK
41 raJloreHIpor3BoIHbIE. B3anmoseiicTaue
https://myschool.edu.ru/
JIUTaJIOT€HAIKAHOB C MAarHUEM U IIHHKOM
4 CucremaTu3aius 1 0000IIeHUEe 3HAHUH TI0 bubmmoreka [JOK
pazzaeny "YrieBoaopoisr" https://myschool.edu.ru/
43 KoHntposbHas paboTta 1mo Teme bubnunoreka [JOK
"YraeBogoposs"” https://myschool.edu.ru/
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna,
44 p Popwy bubmuoreka [JOK
CTPOCHHE MOJIEKYJ, U30MEpHs,
P Y P https://myschool.edu.ru/
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckue cBOcTBa
45 XHWMHMYECKUE CBOMCTBA IIPENEIBHBIX bubnuorexa [JOK
OJTHOATOMHBIX CITHPTOB https://myschool.edu.ru/
46 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK
OJTHOATOMHBIX CITHPTOB https://myschool.edu.ru/
[IpocTeie 3¢upsl: HOMEHKIATYpa U
P $up P bubnmoreka [JOK
47 HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
. https://myschool.edu.ru/
XUMHYECKHX CBOWCTB
MHOroaToOMHBIE CIUPTHI: TUIICHTIUKOIb U
p bubmuoreka [JOK
48 TJIUIEPUH, UX (PU3NYECKHEe U XUMHUECKUE

CBOMCTBA

https://myschool.edu.ru/
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49 CriocoObI MoJTydeHHUs: U IPUMEHEHUE bubnmoreka [JOK
MHOTOATOMHBIX CITHPTOB https://myschool.edu.ru/
50 @DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE bubmuorexa [IOK
coiictBa. TokcuuHOCTH (heHOa https://myschool.edu.ru/
. bu6mmoreka [JOK
51 XuMHYecKue CBOMCTBa (heHoa https://myschool.edu.ru/
59 CriocoObl MoTy4eHus1 U IPUMEHEHNE bubnmoreka [JOK
benoma https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. Pemenue Butmorexa LOK
53 IKCIIEPUMEHTAILHBIX 33724 110 TeMe
https://myschool.edu.ru/
"Crupthl 1 peHomBI"
54 Cucremarusanusa 1 0000IIeHNE 3HAHUN 110 bu6mmoreka [JOK
TeMe https://myschool.edu.ru/
AJBIETUIBI M KETOHBI: 3JICKTPOHHOE
55 CTpO€HUE KapOOHMIBHON TPYIIIIBI; bub6nuorexa [IOK
TOMOJIOTHYECKHE PAIbI, o0mmas Gpopmya, https://myschool.edu.ru/
M30MepHsl © HOMEHKJIATypa
56 ATNbIeruipl U KeTOHBI: (PU3HUECKUE bu6mmoreka [IOK
CBOMCTBA; pEaKIIMU MPHUCOCTHHCHHSI https://myschool.edu.ru/
57 Peakiium okuCIeHNUS U KAUYECTBEHHBIC bu6mmorekxa [TOK
peaKivK abIETUI0B U KETOHOB https://myschool.edu.ru/
58 CriocoOslI MONTyueHUs aIbJICTHIOB U bubnmnoreka [JOK
KETOHOB https://myschool.edu.ru/
OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
59 KI/)IICJ'IOTBI oco6eH11:0fm CTpOGHIff{ 170 bubmmorexa LIOK
’ https://myschool.edu.ru/
MOJIEKYIT
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuoreka [JOK

KHCIIOT, UX (hu3nueckue cBoiicTBa

https://myschool.edu.ru/
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XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bubmuoreka [JOK

61
OJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT https://myschool.edu.ru/
OcobeHHOCTH CBOMCTB MypaBbUHON
P bubmuorexa [JOK
62 KHUCIOTHL. MHOT0OOpa3ue kapOOHOBBIX
https://myschool.edu.ru/
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 g apOoOHO ; OKCHUKapOOHO bubmiorexa LIOK
TTUK HOBBIX, THAPOKCHUK HOBBIX
P P P https://myschool.edu.ru/
kucioT. [IpencraButeny BHICIINX
KapOOHOBBIX KHUCJIOT
64 [TonsATHE O TPOU3BOIHBIX KAPOOHOBBIX bubnnoreka [JOK
KUCIIOT https://myschool.edu.ru/
65 CriocoObl osTyyeHHs U IPUMEHEHUE bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
CnoxxHbIe 3(PUPHI: TOMOJOTHYSCKUH P,
66 obmas o ¢ pa oMe pAA bu6mmoreka [IOK
s MyJia, U30MEpUs U
o MY P https://myschool.edu.ru/
HOMEHKJIaTypa
67 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK
3¢hupoB https://myschool.edu.ru/
Pemrenue pacu€THbIX 3a7a4: 10 ypaBHEHUIO
68 XUMUYECKOHN PEAKIUU, HA ONPEICIICHUE bubmuorexa [IOK
MOJIEKYJISIPHOM (hOpMYJITBI OPraHNYEeCKOTO https://myschool.edu.ru/
BEILIECTBA
[TpakTuueckas padborta Ne 3. Pemenne
P P bubnmoreka [JOK
69 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME )
N " https://myschool.edu.ru/
Kap6onoBsie kucnotbl. CoxHbIE 2PUPHI
70 Kupsr: ctpoenue, puzndeckue u bubnuoreka [JOK

XUMHUYECKHUE CBOMCTBA (THAPOITH3)

https://myschool.edu.ru/
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OcoOeHHOCTH CBOMCTB KHPOB,

bubmuoreka [JOK

71 coJiep KaliX OCTaTKU HETIPEACIIbHBIX
Aep pel https://myschool.edu.ru/
KUPHBIX KUCITOT. JKUPBI B IPUpPOIE
MpbLTa KaK COJIM BBICIIUX KapOOHOBBIX
N p bubmuorexa [JOK
72 KHCJIOT, UX Moolee aeicTrue. Ilonsatue o
https://myschool.edu.ru/
cuHTeTn4YecKux Moroumx cpeacreax (CMC)
I'eneTn4eckas CBsI3b yIiIeBOJOPOIOB H
73 CIIOPOJICOEpIKA yr0 a pec Bubmmorexa LIOK
KHCJIOPOJICOACPIKAIIUX OPraHHUECKUX
P P P https://myschool.edu.ru/
BEIIIECTB
74 Pacu€rsl 10 ypaBHEHUSAM XUMUYECKUX bubnuoreka [IOK
peakimii https://myschool.edu.ru/
75 CucremaTu3aius 1 0000IIeHUEe 3HAHUH TI0 bubmmoreka [JOK
TeMe https://myschool.edu.ru/
OOm1as xapaKTepUCTHKA YTIIEBOJIOB U
76 alfc o pa p cB0 zr ( 0210 bu6mmoreka [IOK
KJIacCHU(PHUKALIKS YIIIEBOIOB (MOHO-, U- U
T A https://myschool.edu.ru/
MOJIMCaxapu/bl)
27 MoHocaxapuabl: pU3HUECKUe CBOICTBA U bub6nuorexa [IOK
HaXOXKJICHHUE B TIPUPOJIC https://myschool.edu.ru/
78 [IpumeHneHue rioKo3bl, €€ 3HaUeHUE B bubnuorexa [JOK
KHU3HEICATSILHOCTH OpTraHu3Ma https://myschool.edu.ru/
MCaxXapuIbl: caxapo3a, MaJlbT03a U
79 Ha 03ap I;Ia 0 ep e ’ ojie bubmmoreka LIOK
nakto3a. HaxoxxaeHue B mpu u
A pupoz https://myschool.edu.ru/
MIPUMEHEHHE TUCaXapHJIOB
[Tonucaxapuasl: CTpOSHUE MAaKPOMOJIEKY/I,
prt P pu 4 bubnmoreka [JOK
80 (¢u3HYecCKre U XUMUYIECKUE CBOMCTBA,
https://myschool.edu.ru/
MIPUMCHCHHE
bubmuoreka [JOK
81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX i

https://myschool.edu.ru/
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Pemrenne pacueTHsIX 3a1a4 Ha

bubmuoreka [JOK

82 ompe/ieJICHUE JO0IU BbIX0O/a MPOIyKTa
bea A A8 POy https://myschool.edu.ru/
peaKiuu OT TEOPETHUECKHU BOZMOKHOTO
83 CucremaTu3aius 1 0000IIeHUEe 3HAHUH TI0 bubnmoreka [JOK
pazzaeny https://myschool.edu.ru/
KonTponbnas pabora no teme
84 " P P bubmmorexa LIOK
UCIIOPOCOEPIKAIINE OpraHUYECKHe
P | P P https://myschool.edu.ru/
COCITUHEHUS
AMUHBIL: K1accu(UKalus, CTpOCHHE
85 5 ¢ o H P bubmuoreka [JOK
MoJIeKy, o01as popmyiia, H3oMepus,
Y B P P https://myschool.edu.ru/
HOMEHKJIaTypa U GU3MYECKUe CBOMCTBA
86 XUMHUYECKUE CBOMCTBA an(haTHIECKUX bubmmorexa [IOK
aAMUHOB https://myschool.edu.ru/
87 AHWINH: CTPOEHUE aHWJIMHA, OCOOEHHOCTH bubnuorexa [JOK
XUMHAYECKMX CBOWCTB aHUJIMHA https://myschool.edu.ru/
88 CrniocoOsl MoNTyueHus: U pUMEHEHUE bubnunoreka [JOK
anmu(paTHIeCKUX aMUHOB https://myschool.edu.ru/
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
pr bu6mmoreka [IOK
89 n3omepusi, pu3nyecKre CBOMCTBA.
https://myschool.edu.ru/
OTtnenpHBIC IPEICTABUTENN 0-AMHUHOKHCIIOT
XUMUYECKUE CBOMCTBA AMHUHOKHUCIIOT, UX
’ bubmmorexa [JOK
90 OHMOJIOTMYeCKOe 3HAYCHHE aMUHOKHUCIIOT.
https://myschool.edu.ru/
CHHTE3 ¥ THIPOJIU3 TICTITH/IOB
01 benku kak npupoaHbIE OJIUMEDHI; bubmuorexa [IOK
CTPYKTYpPbI OCITKOB https://myschool.edu.ru/
bubnmoreka [JOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB i
https://myschool.edu.ru/
93 A3oTcoepIKalme reTeporuKINIECKIe bubnuoteka [JOK
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COCIMHCHNA. HyKJIeI/IHOBbIe KHUCJIOTBI:
COCTaB, CTPOCHUE U Ouojoruyeckas POJIb

https://myschool.edu.ru/

[Tpaktuyeckas padora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 33a4 110 TEME

bubmuorexa [JOK

94
"A30TCOepKAIIUEe OPraHUICCKUE https://myschool.edu.ru/
coeIMHEeHUS "
[IpakTuueckas pabora Ne 5. Pemenue
95 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
"Pacro3HaBaHie OPraHMYEeCKUX https://myschool.edu.ru/
COeIMHECHUI"
KonTponbHas pabora no teme
" P P bubnunorexa LIOK
96 A3oTcoaepikaie OpraHuuecKue
., https://myschool.edu.ru/
COCITUHEHUS
OcHOBHbIE TOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN U bubnunoreka [JOK
METOJIbl KX CHHTE3a —IIOJIMMEPU3ALIUS 1 https://myschool.edu.ru/
MOJIMKOHICHCAIIUS
98 [Tnactmaccel. YTunuszanus u nepepadboTka bub6nuorexa [IOK
TUIACTHKA https://myschool.edu.ru/
99 DnacToOMephl: HATYpaTbHbI CHHTETHYECKHE bubnuotexa [JOK
Kay4yyku. Pe3una https://myschool.edu.ru/
Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
P Y bubnmoreka [JOK
100 cuHTeTnyeckue. [lonumepsl cnenuaibHOTO
https://myschool.edu.ru/
Ha3HAYCHUS
[IpakTuueckas padora Ne 6. Pemenue
P P bubnmoreka [JOK
101 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
N \ https://myschool.edu.ru/
Pacrio3naBanue miacTMacc U BOJIOKOH
102 O06001enre u cucTeMaThu3aIys H3y4eHHOTO bu6mmoreka [JOK
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Marcpurajia 1o TeMe

"BricokoMoieKyapHbIe COeTMHEHUS"

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://myschool.edu.ru/

11 KJIACC

JJIeKTPOHHBbIE U(PPOBHIE

Ne Komrecrso o0pa3oBaTe/bHbIE Pecypchl
Tema ypoxka 4acoB
n/n
Bcero

AtoMm. CocTaB aTOMHBIX sAzIep. XUMUYECKUN 1 bubnuorexa [JOK
31eMeHT. M30Tons! https://myschool.edu.ru/
CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1 bubnnoreka HOK
KBaHTOBBIC YKCIIA https://myschool.edu.ru/
Knaccudukanus XuMu4eckux 31€MeHTOB (S-, 1 bubnnorexka HOK
p-, d-, f-amemenTHI) https://myschool.edu.ru/
Pacnipenenenue 31€KTpOHOB O ATOMHBIM 1 bubnuorexa [JOK
opouTansIM https://myschool.edu.ru/
A L o

YRACHHOM https://myschool.edu.ru/
COCTOSTHUHU
DNeKTPOHHBIE KOH(UTYpaAIIUTU HOHOB. 1 bubnmnoreka [JOK
DJIEKTPOOTPUIIATETLHOCTD https://myschool.edu.ru/
Ilepnonnueckuii 3akoH u [lepuonnueckas
crucTemMa XuMudeckux anemeHToB /1. U. 1 bubnuotexa [JOK
MeHeneeBa, CBs3b C COBPEMEHHOM Teopueit https://myschool.edu.ru/
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1 bu6muoreka [JOK
HPOCTBIX U CJIOXKHBIX BEIIECTB IO TPYIIaM https://myschool.edu.ru/
nepuoaam
CucremaTtu3anus ¥ 0000IICHUE 3HAHUH 110 1 bubmuorexa [JOK
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TEMC

https://myschool.edu.ru/

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

bu6nuoreka [IOK

10 Bonoposanas cBsizb. MexmoeKynsipHbie https://myschool.edu.ru/
B3aUMOJICUCTBUSA
BaneHTHOCTh U BaJleHTHBIE BO3MOKHOCTH

11 aToMOB. CBsI3b 3JIE€KTPOHHOM CTPYKTYPbI bubmorexa LIOK

https://myschool.edu.ru/

MOJIEKYJI C UX TEOMETPHUECKUM CTPOCHUEM

12 [IpencraBieHnst 0 KOMIUIEKCHBIX bu6nmoreka [IOK
COCIMHCHUAX: COCTAB U HOMEHKJIATypa https://myschool.edu.ru/
BemecTtBa MOJIEKYISIPHOTO U

13 HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIbI bubnnorexka HOK
KPUCTAJLINYECKUX PEIICTOK U CBOMCTBA https://myschool.edu.ru/
BELIECCTB

14 [ToHsTHE O IUCTIEPCHBIX CUCTEMAX. bubnmnorexka HOK
[pexacraBieHne 0 KOJUIOUIHBIX PAaCTBOPAx https://myschool.edu.ru/
VcTuHHBIE PacTBOPHI: HACHIIIEHHBIE U

15 HeHaCBIH_[erHBIe, pZCTBopHMH;CTL. bubmmorexa LIOK

https://myschool.edu.ru/

Kpucramnorunaparst

16 Crioco0b! BeIpaXKeHHs KOHIIEHTPALUU bubmuoreka [JOK
pacTBOpOB https://myschool.edu.ru/
Pemenne 3a1a4 ¢ UCIoNb30BaHUEM TTOHATHI

17 "MaccoBas nlj)nﬂ pacTBOpEHHOTO BellecTna', bubmmoreka LIOK
| N https://myschool.edu.ru/

MOJISIpHAs! KOHLIEHTPALHS

18 Knaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPraHUYECKUX BEIICCTB https://myschool.edu.ru/

19 CucremaTtuzanus ¥ 0000IICHIE 3HAHUH 110 bubmuorexa [{OK

TEMEC

https://myschool.edu.ru/
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KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1

bu6nmoreka [IOK
20 [Tepuonnueckas cucTeMa XMMHYECKUX
"o https://myschool.edu.ru/
aneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"
Knaccudukanus XUuMHYECKUX PEeaKIHii B
HEOPraHMYECKOM U OpraHN4eCcKON XUMHUU.
P p bubmuorexa [JOK
21 3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIIHIX
99 TernoBbie 3 (HEKTH XUMUYECKUX PEaKIHii. bubnnorexka HOK
TepMoxuMHUYECKHE YPABHCHUS https://myschool.edu.ru/
93 Bpruucnenus no ypaBHEHHUSIM XUMHYECKUX bubnnorexka HOK
peaKIuii 1 TePMOXMUMUYECKUM YPaBHEHUSIM https://myschool.edu.ru/
CKOpOCTh XUMHUYECKOH peaKkInu, e€
P P bubmorexa [JOK
24 3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
https://myschool.edu.ru/
Karanus u kaTanuzatopsl
bu6nunoreka [IOK
25 ['oMoreHHBIE U TETEPOreHHBIE PEAKIIHH
https://myschool.edu.ru/
[Ipaktrueckas padota Ne 1 mo Teme
26 "};’ P o Bu6miorexa LIOK
JUSHUE PA3TNIHBIX (PAKTOPOB HA CKOPOCTh
pu Y P P https://myschool.edu.ru/
XUMHUYECKOU PEeaKIHH
97 OOpaTtuMbie U HEOOPATUMBIE PEAKIIUU. bubmmoreka [JOK
XUMHUYECKOE PaBHOBECHE https://myschool.edu.ru/
[IpakTuueckas padora Ne 2 o Teme
" P P bubnnorexa [IOK
28 Bnusinue pa3nuuHbIX GakTOpoB Ha
Y https://myschool.edu.ru/
MOJIO’KEHNE XUMHUYECKOTO PABHOBECHS
29 DnekTponuTHdeckas aucconunanusi. CUiabHbIC but6mmoreka [IOK
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U ciia0bie AIIeKTponuThl. CTeneHb
JICCOLIHAIIAN

https://myschool.edu.ru/

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

bu6nuoreka [IOK

30 pactBOpoB. Bomopoansrit mokazatens (pH) https://myschool.edu.ru/
pactBopa
31 I'mpaponus coneit. Peakiuu, nmpoTekaroiye B bu6nmoreka [IOK
pacTBOpax 3JIEKTPOJIUTOB https://myschool.edu.ru/
[TpakTrueckas padora Ne 3 o Teme
32 ")I()I/IMI/IIIGCKI/IG ;eaKI_II/II/I B pacTBOpax bubnmorexa IOK
\ https://myschool.edu.ru/
3JICKTPOJIUTOB
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIILHBIC
33 peakuuu. BaxxHewme OKUCIUTENN U bubmorexa OK
https://myschool.edu.ru/
BOCCTAaHOBUTEIIH
Mertop 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmuorexa [JOK
34
OamaHca https://myschool.edu.ru/
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnmnoreka [JOK
BEILIECTB https://myschool.edu.ru/
36 Pemenue 3a1a4 pa3nuyHBIX THIIOB bubmmorexa LIOK
https://myschool.edu.ru/
37 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmmoreka LIOK
https://myschool.edu.ru/
38 CucremaTtuzanus ¥ 0000IeHUE 3HAHUH 110 bubmmorexa [JOK
TeMe "XUMHUYeCKue peakiuu" https://myschool.edu.ru/
39 KonTponbhas pabota no teme "Xumuueckue bu6muoreka [JOK
peakiun” https://myschool.edu.ru/
[Tonoxenne Hemetansos B [lepuonnyeckoii BuGmiorexa [IOK
40 CHCTEeME XUMHUYeCKuX dmemMeHToB [1. 1.

MenieneeBa 1 0COOCHHOCTH CTPOSHUS MX

https://myschool.edu.ru/
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aToMoB. PHU3NUYECKHE CBOMCTBA HEMETAIIJIOB

41 Anotponust HeMeTauIoB (Ha IpUMeEpe bubmuorexa [JOK
KUCIIOpOJIa, cepsbl, hochopa u yriaeposa) https://myschool.edu.ru/
4 Bonopoa: nonmydenue, pusnueckue u bubmuoreka [OK
XUMHYECKHE CBOMCTBA. ['HApHIbI https://myschool.edu.ru/
l"anoreHsl: HAXO0XACHKUE B IPUPOJIE, CIIOCOOBI
43 oTvie usiecKe PHp ccKite bu6nuoteka [IOK
MOJIYYCHUS, PU3UICCKUE U XUMHUYECCKU
flq https://myschool.edu.ru/
CBOMCTBa
l'anorenoBonopoasl. Baxuerimme
44 CIIOPOJICO ep alue COCINHE bubamorexa LIOK
KHCIIOPOJICOACPIKAIII JIMHCHHS
P P https://myschool.edu.ru/
rajorcHoB
JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
45 PATOp P R bubmuoreka [OK
MOJTy4YeHHS TasloreHoB. [IpuMeHneHue
i p N https://myschool.edu.ru/
rajJiOr¢HOB U UX COCAUHECHUI
[TpakTrueckas padora Ne 4. Pemrenne
P P bubmuorexa [JOK
46 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
| \ https://myschool.edu.ru/
["anmorenst
Kucnopoa: mabopatopHbie i MPOMBIIIICHHBIC
47 CIOCOOBI MONTy4eHUsI, PU3UUECKHE U bubnuoteka [JOK
xuMuyeckue cBoiicta. O30H. [Ipumenenue https://myschool.edu.ru/
KHCTIOpOJIa ¥ 030HA
but6moreka [JOK
48 OKCHIBI U IEPOKCHIBI
P A https://myschool.edu.ru/
bu6nuorexa [IOK
49 Pemienue 3a1au pa3auyHbIX TUIOB
https://myschool.edu.ru/
Cepa: Hax0XKJICHHE B IIPUPOJIC, CITOCOOBI
P A prpo bubmuorexa [{OK
50 NOJy4YeHUs1, PU3NUECKUE U XUMUYECKHE

CBOMCTBA

https://myschool.edu.ru/
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bu6nuoreka [IOK

51 CepoBozopo/I, C
POBOZOPOA, CYbHAbI https://myschool.edu.ru/
59 Kucnopoxconepskamme CoeIMHEHNS CEPBI. bubmmoreka [IOK
OCOOCHHOCTH CBOWCTB CEPHOM KHUCIOTHI https://myschool.edu.ru/
IT e 6ota Ne 5. Pemenue
53 3KIZJ?II;TILHM§II;::HZZL(I);EI3a ad 1o Te;: "Cepa u bubmorexa LIOK
wenep \ 8 P https://myschool.edu.ru/
e€ coeMHCHHS
A3oT: 0
S nonywerun, duusccre 1 inaticcine biGiorera LIOK
zlq X https://myschool.edu.ru/
CBOWCTBA. AMMUAK, HUTPUIBI
55 Kucnoponconepsxamue coenMHEHUs a30Ta. bubnnorexka HOK
OCO0EHHOCTH CBOMCTB a30THOM KHUCIIOTHI https://myschool.edu.ru/
56 [IprmeHeHue a30Ta U €ro COeIMHEHU M. bu6nmoreka [IOK
A30THBIE y10OpeHus https://myschool.edu.ru/
dochop: HaxOK , o
bop JIEHUE B IPUPOJIE, CLIOCOOBI BuGmorexa [IOK
57 NOJy4YeHHUs], PU3NUECKUE U XUMUYECKHE
M https://myschool.edu.ru/
cBoiictBa. Pochuast u Gochun
58 Oxkcuasl hochopa, pochopcoaepxaniie bubmuoreka [JOK
kuciotel. Conu hochOpHOI KUCITOTHI https://myschool.edu.ru/
59 [Tpumenenue docdopa 1 €ero coeTMHEHUH. bu6muoreka [JOK
docdopHbie ynoOpeHus https://myschool.edu.ru/
[IpakTuueckas padora Ne 6. Pemenue
P P " bubnnorexa [IOK
60 HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe "A30T U
| https://myschool.edu.ru/
docdop u Ux coeTMHEHHS
Yraepos: HaXoXASHUE B IIPHPOE,
61 annof (J)IHHBIC Mol1 npuka EI/IP(I)JII/ISI/I‘ICCKI/IC " bubmmorexka LIOK
P . H https://myschool.edu.ru/
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
62 Oxcupn yriepoaa(ll), oxcun yrinepona(1V), bubnuotexa [JOK
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YrOJbHasl KUCJIOTA U €€ COIU

https://myschool.edu.ru/

bu6nmoreka [IOK

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB https://myschool.edu.ru/
KpemHunii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI
64 nfnyquH}I (bnsnfllecm/le u zl/lffﬂ/lie’CKI/Ie bubnmorexa LIOK
M ’ https://myschool.edu.ru/
CBOIICTBA
65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA, bubnuorexa [HOK
CHJIMKATBI https://myschool.edu.ru/
66 [IpumeHeHne KpeMHUs U €ro COeTUHEHUH. bubnmnorexka HOK
CrexJ10, ero nojay4eHue, BU/IbI CTEKIIA https://myschool.edu.ru/
67 Pemenne 3a1ay pa3audyHbIX TUIIOB bubnmorexa IOK
https://myschool.edu.ru/
CucremaTu3anus ¥ 0000IICHUE 3HAHHUH 110 bu6mmoteka [IOK
68
teme "Hemerasmmsr" https://myschool.edu.ru/
" " bu6mmoreka [JOK
69 KonTponsHas padora o Teme "HemeTais https://myschool.edu.ru/
70 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN pabOTHI, bubnmnoreka [JOK
KOPPEKIIHSI OIHUO0K https://myschool.edu.ru/
[Tonoxxenne meramnos B Ileprnoanueckon
71 CHUCTEME XUMUYECKUX DJIIEMEHTOB. bubnuotexa [JOK
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX https://myschool.edu.ru/
000JI04Y€K aTOMOB METAJIJIOB
79 OO6mue ¢puznueckre CBOMCTBA METAIIOB. bubnuotexa [JOK
[IpuMeHeHre METAJUIOB B OBITY U TEXHHUKE https://myschool.edu.ru/
73 Cmnassl MetaiuioB. Kopposust MetanioB Bubmmorexa LIOK
https://myschool.edu.ru/
Bbubnuoteka LIOK
74 Pewienue 3ana4 pa3an4HbIX TUIIOB

https://myschool.edu.ru/
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DNEKTPOXUMHUYECKUH Psiji HAIIPSLDKEHUN

75 MeTauioB. O0IHe CIOCOOBI MOTYYSHUS Brbmmorexa LIOK
https://myschool.edu.ru/
METaJIJIOB
OO6mias xapakrepuctuka metayioB |A-
rpymusl llepruoanyeckoi cucrteMsl
76 XUMHUUYECKHX 3JIeMeHTOB. HaTpuii u xanuii: bubmmoreka [IOK
nosyueHue, Gu3nIecKue i XUMHIECKUE https://myschool.edu.ru/
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeOUHEHNN
O6mas xapakrepuctuka metayioB |A-
rpymms! llepruoanyeckoi cucteMsl
77 XUMHUYECKHUX DJIEMEHTOB. MarHuu U KajabIlHi: bu6nmoreka [IOK
nojyueHue, Gu3nIecKue i XUMHIECKUE https://myschool.edu.ru/
CBOWCTBA, IPUMEHEHHE MIPOCTHIX BEIIECTB U
HUX COeOUHEHUU
. . bubmmoreka [IOK
78 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs )
https://myschool.edu.ru/
79 AIOMUHUI: TIOTy4YeHHe, (pusndeckue u bubnmnorexka HOK
XMMHYECKHE CBONCTBA, MPUMEHEHUE https://myschool.edu.ru/
AmdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHU/IA ATTFOMUHHS, bu6nuorexa [IOK
THIPOKCOKOMIUIEKCHI AITFOMHHUS, UX https://myschool.edu.ru/
MIPUMCHEHUE
bu6nuorexa [IOK
81 Pemienue 3a1au pa3auyHbIX TUIOB
https://myschool.edu.ru/
[Tpaktuueckas padora Ne 7. Pemenne BuGnmorexa LIOK
82 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME

"MeTasuisl IIIaBHBIX OArpymnmn”

https://myschool.edu.ru/
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OO0m1as XxapakTepucTUKa METAIIIOB TOOOYHBIX

83 5 )11 . bu6nuoreka [IOK
noarpymi (b-rpynm) Ileproanueckoit
AP pyH PHOA https://myschool.edu.ru/
CHCTEMbI XUMHUYCCKHUX JIEMEHTOB
84 ®du3nyecKue 1 XUMUYECKUE CBOMCTBA XpOMa bubmmoreka [IOK
U €r0 COCMHEHUIA, MX IPUMEHECHUE https://myschool.edu.ru/
Baxneiiye coeguHeHNs MapraHiia.
A prafil bu6nmoreka [IOK
85 [TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
. https://myschool.edu.ru/
CBOMCTBA
du3nyeckue 1 XUMHUUYECKHE CBOMCTBA JKeje3a
86 _— bu6nmoreka [IOK
u ero coenuHeHui. [lonydyenue u
8 v https://myschool.edu.ru/
MIPUMEHEHHUE CIIJIABOB XKee3a
87 dusznyeckrue U XUMHUYECKIE CBOMCTBA MEIIH 1 bubnnoreka IIOK
e€ COeIMHECHHI, MX IIPUMEHEHHE https://myschool.edu.ru/
duszndyeckre ¥ XUMHUYECKHE CBOMCTBA IIUHKA
. bubmuorexa [JOK
88 U €T0 COCJMHEHUH, UX TPUMEHEHHE.
https://myschool.edu.ru/
M IpOKCOKOMITIICKCHI ITUHKA
IIpakTuueckas padora Ne 8. Pemrenue
P P bubmorexa [JOK
89 9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe
. " https://myschool.edu.ru/
MerTaibl TOOOYHBIX MOATPYIIT
90 p bubmmorexa [JOK
CIICHHE 3aa4 Pa3IUYHbIX THIIOB
AdP https://myschool.edu.ru/
01 O06o01enre 1 cucTeMaTu3aus H3y4eHHOTO but6mmoreka [IOK
Mmarepuaia o teme "Mertaibr" https://myschool.edu.ru/
bu6nuorexa [IOK
92 KonTtponbHas padora no Teme "MeTtasubt" i
https://myschool.edu.ru/
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN pabOTHI, bu6nuorexa [IOK
KOPPEKLHUS OIIHOOK https://myschool.edu.ru/
94 Ponp xumun B oGecriedeHuN yCTONIMBOTO bubnuotexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3sBUTHUA YCIIOBCUYCCTBA. ITousTue o HAay4YHBIX
METOJaX UCCIICA0BAaHNA BEIICCTB

https://myschool.edu.ru/

Hay‘-IHBIG IMPUHIUIIBI OPpraHru3alunu

95 XUMHYECKOIO IPOU3BOJICTBA. 1 bubmmoreka [IOK
[TpoMbINUIEHHBIE CIIOCOOBI MOTYYCHHSI https://myschool.edu.ru/
Ba)XHEUIIINX BEIIECTB

96 XHUMHUECKOE 3arpsA3HEHUE OKPYKaAIOILIEeH 1 bubnmnoreka HOK
CpeIbl ¥ €0 TOCIIEACTBHS https://myschool.edu.ru/

97 XuMHS U 3I0POBHE YETOBEKA. 1 bu6nmoreka [IOK
JlekapCTBEHHBIE CPEACTBA https://myschool.edu.ru/
Xumus muny. Poiib XuMUM B 00€CIICUCHUH bubnnoreka IIOK

98 . 1
MUIIEBOM OE30MaCHOCTH https://myschool.edu.ru/

99 Kocmernueckue u mapdromMepHbie cpeacTBa. 1 bubnmnoreka HOK
berroBas xumust https://myschool.edu.ru/
XuMus B CTPOUTENBCTBE. BaxkHeime

100 CTpOI/ITeJ'IBHIE)»Ie Y KOHCTPYKIIMOHHBIE 1 bubmmorexa LOK

https://myschool.edu.ru/
MaTepuabl

101 XuMUS B CETLCKOM XO35HCTBE. 1 bubmmoteka [IOK
Opranuueckie 1 MUHEepaIbHbIC yI00peHHUs https://myschool.edu.ru/
CucreMmarusanys 1 0000IeHNEe 3HAHUI 110 but6mmorekxa [IOK

102 1
TeMe https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» Xumus, 10 kiace/ B.B. Epemun, H.E. Ky3pmenko , U3narensctBo «Ipodan, 2019
* Xumus, 11 xnace/ B.B. Epemun, H.E. Ky3pmenko , U3narensctBo «Ipodar», 2019
[lepuonnueckas cucrema xummueckux 3neMeHToB J.11.Menneneera

Tabnuia pacTBOPUMOCTH KMCIIOT, OCHOBAHUH, COJIEN B BOJIE

DNEKTPOXUMHYECKUN Psi/i HANIPSKEHUS METAIIOB

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

Hoomunckuit 1. U,, Hoommuckas H. C. Xumus. 11 knacc. — M.: OO0 «THU]J «Pycckoe
ciioBo — PCx», 2009

HoBommnckuii M. U,, HoBommuckas H. C. CamocrtostensHbie paboThl 110 XuMuH 11 kmacc. —
M.: OO0 «TUH «Pycckoe cinoBo — PCy, 2007

HoBommuckuii U. U,, HoBommuckas H. C. Tumbl XuMuuecKkux 3a1ast ¥ CIIocoObl UX pelIeHUs
8 -11 xmaccel. — M.: OO0 «TU]] «Pycckoe croBo — PCy, 2007

Hosomuuckuii .., HoBomuuckas H.C. COopHUK caMOCTOSTENbHBIX padoT 1Mo
oprannueckoit xumuu. — M.: OO0 «TUJ] Pycckoe cnoso - PCy», 2007

Hosomuuckuii .., HoBomuuckas H.C. COopHUK caMOCTOSTENbHBIX padoT 1Mo
opranuueckoit xumuu. — M.: OO0 «TUJI Pycckoe cnoso - PCy», 2007

Hoommnckuii .M., HoBommackas H.C. Opranndeckas XuMus: ocooue s
crapiiekiaccHukoB u aburypuentos/ .M. HoBomuuckuii, H.C. HoBommHcKkast.—

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumusi» u cailT 1y yuutens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Equnas xomtekus LIOP: [IpenMerHass KOMIEKIHS « XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC YKCIIEPUMEHTHI:
xumusd. Komnekuus Poccuiickoro o0rieodpa3oBaresbHOTo mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: JIEKTPOHHBIN YUIEOHUK I CPEAHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUEOHHK

http://www hemi.nsu.ru OTKpbITEIN KOMIEIK: XUMUS

http://www.chemistry.ru JlucraHlinoHHAs] OTMMIKA/A 0 XUMHUU: TEIEKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT
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