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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUU Ha ypOBHE CpPEAHETO 00IIero oopasoBaHuUsl pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOoBaHMH K pe3yiabTaraM oOcBoeHHUs (enepanbHO  0Opa3oBaTeNbHOM
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOTrPAMMBI, 1 OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 0011€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HOJIIOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO0 Ul aJanTallud MX K OBICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TaKXe A MPOAOJDKEHHS OOY4eHHUs B OpraHu3alMsx MpodecCHOHAIBbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mnporpamme 1no XuMmMuM Ha3HaueHHE MpeaMeTa «XUMHUS» I0JIydaeT IOAPOOHYIO
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBHIMOIHIEMBIC
IPOrpaMMOii 110 XUMHHU HYHKLUU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pealn3anusi KOTOpPOH oOecreynBaeT MOIyYCHUE
IIPEJICTaBICHUs O LEIsX, COJIEp)KaHUU, oOLIeil cTpaTernu oOy4eHMsI, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCs CPEACTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

®  OpraHM3aLMOHHO-TUIAHUPYIOIIAs, KOTOpas  HIpedycMaTpuBaeT  OIpeJesIeHUE:
IPUHLMIIOB CTPYKTYPUPOBAaHUS M  IIOCIIEJOBATEIbHOCTH M3y4yeHUS Y4eOHOro
MarepHuaia, KOJUYECTBEHHbIX M KAuyeCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOHM arrectauuu B (opMe eIUHOTro
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COACpKAHKE, 005S3aTeNbHOE [Tl U3YUCHHUS
B paMKax OTAENbHBIX  Mpodumiel, mpelycMaTpuBaeT  paclpeleieHue U
CTPYKTYPHUPOBAaHHUE €ro IO KJaccaM, OCHOBHBIM COJEP)KaTEeNIbHBIM JIMHUSAM/paz/enam
Kypca;

e JaéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3y4eHUs
OTJICNIbHBIX TEM;

e [peasiaraeT MPUMEPHYI0 IOCIEA0BAaTENbHOCTh H3Y4YEHHsS Y4eOHOro MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3€iH;

e JaéT METOAMYECKYI0 MHTEpIpEeTaluio Ieled W 3aJad H3ydeHus IpeaMeTra Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOmiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU TIAHUPYEMBIX pe3ylbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEJHEro oouero oOpa3oBaHUsS
(JIMIHOCTHBIX, METANPEAMETHBIX, TIPEAMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHBIX JEHCTBUI OOYYaloOlIerocss IO OCBOEHHUIO COJEpKAHUA
npeaMeTa.

[To Bcem Ha3BaHHBIM MO3UIUSAM B MpPOrpaMMe IO XHMHU TPEIyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHWEM XHMHH Ha ypOBHE OCHOBHOTO 00Imero ooOpa3oBaHus. 3a



mpenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBJISIIOLIEH collepikaHUs y4eOHOTo MpeaMera « XUMHUsS» 0CTaéTCsl BOZMOKHOCThH BHIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU modoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0a&éHHOTO ypoBHEH B cucTemMe auddepeHInpoOBaHHOTO 00yUYeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX ECTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHUEe U
yriayOleHne TEOpPEeTUYECKOM U MPaKTUYEeCKOW TIOATOTOBKH OOY4YaloOIIMXCs, BBIOPABIINX
ornpenenéHHbId MpopmIb 00yueHHs, B TOM YUCIIE C NEPCHEKTHBON MOCIEAYIOUIETO MOIydeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHusanusx rnpodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO kK TmulaHUpPyeMBIM pe3yJbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro oO0IIero oO0pa3oBaHUs H3Y4YEHHE MpeaMeTra «XHUMUs»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00y4arOIIUXCs,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpynra © O00OOHmIEHHBIX CHOCOOOB  JIEATENHHOCTH, HMMEIOMUX  MEXKIUCIHUILTHHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitolmiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OIpe/IeNIEHUU TOJIX0J0B K OTOOpY U CTPYKTYPHOM OpraHM3alii COAEpkaHMs 3TUX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yriay0nEHHOIO YPOBHEHW U3yUEHUS IPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHudyeckas
XUMUS» COCTABJIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO HM3yuY€HUS IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonpmmii  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOIE€HHOM ypOBHE M3Y4eHHs MpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxXx U
CBOICTBaxX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKIUil, pacCMaTpUBaeMbIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydueHne nepruoInyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKasi CBSI3b OOBSICHSIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX H3MEHEHUN Npu e€ o0pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKHM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUud JOMOIHSIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AIEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce OpraHMYeckod XMMHHM INPU PACCMOTPEHHUU pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHUE BOIIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BIIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX Peaklni.

Oco0oe 3HayeHHe MMEET TO, YTO Ha COJEp)KaHHE KYypCOB XUMHH YIIIYOJIEHHOTO YpOBHS
W3YYEHUS i1 KIAccoB ompeaenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JONOJHEHUH K o01el crucTeMe IpeIMEeTHBIX 3HAaHUIT) OKa3bIBAIOT BIIHMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACPKAHMM TMpeAMeTa I KIACCOB XHMHKO-(DM3HMYecKOro
npoduist 60JBINIOE 3HAYEHUE OyyT UMETh JIEMEHTHI y4eOHOTO MaTepuasa mo oOmield XUMUU.
[Ipy m3yueHuMn mnpeaMeTa B JAHHOM Cllydae akleHT OyaeT cienaH Ha OOLIHOCTh METOJI0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsi T€Opus
(MonexkynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChl W DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BELIECTB U JIPYToe.



B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
OonblIMi yaenabHbIN Bec OyJeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciaydae mpenocraBisercs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K IPUMEpPY, TAaKHE CTPYKTypHbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIeBOJbl, HYKJIEMHOBbIE KUCIOTHI W apyrue. llpu stom
3HaHUS O COCTaBe M CBOWCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B muane ¢opMupoBaHMs OCHOB HAaydyHOIO MHPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MIPUMEHEHHS HayYHBIX 3HAHUN M3Yy4eHHUE MpeaMeTa
«XuMmus» Ha YrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IPEIMETHBIX obnactell «EcTecTBEHHO-HayuUHBIE IPEAMETHI,
«Matemaruka 1 uH(popMaTUKa» U «PycCKUl SI3bIK U JINTEPATypay.

[Tpu m3yueHnu yueOHOro mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHPOBAHME OCHOB HAayKHM XHMHUU Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JeATENbHOCTH YEJIOBEKa U OJHOIo W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHHS
npeaMeTa MpeAnoiaraeT peajin3aluio TakKuX 1eel, Kak:

e (QopmupoBaHuE NPEICTABICHUNA: O MaTEpUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y NI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
eé Benyleill posin B 0O0ecrieueHUN yCTOWYMBOIO PAa3BUTHS UYEIIOBEUECTBA: B PELICHUU
npoOJIeM HSKOJIOTUYECKOH, YHEPreTHYeCKOM M IMUIIEBON O€301MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepUallOB, HOBBIX HCTOYHMKOB JSHEpPruH, B
o0ecrnieueHnu palnoHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOILIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHON Cpee;

® OCBOGHHME CUCTEMbl 3HAHHH, JEXallUX B OCHOBE XUMHUYECKOW COCTaBJISAIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMHUH, COBPEMEHHBIX IPEJICTaBIECHUII O CTPOCHHMU BELIECTBA Ha PAa3HbBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHHsI XUMHUYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX U JUCIEPCHBIX cHUCTEMax, 00 00IuX
HAYYHBIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e (QopmupoBaHue y 0OyYarOmMXCS OCO3HAHHOTO IOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMWYECKHX 3HAHWUU Ui OOBSACHEHHS KJIIOYEBBIX HIEH W MpobiiemM
COBPEMEHHOM XUMMH, 151 OOBSACHEHMS W NPOTHO3MPOBAHHUS SBICHUN, HMMEIOLIMX
€CTECTBEHHO-HAY4YHYI0 MPUPOAY; TPAMOTHOTO pEHIeHHs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAIW3a W OLEHKHM C MO3MLUMH 3KOJOrMYecKOon
0€30MacHOCTH MOCEACTBUNA ObITOBOM M MPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA,
CBSI3aHHOW € XUMHYECKUM IPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepaboTKOM
BEIIECTB;

e yriyOJieHHE TpEACTaBIEHUH O HAy4YHBIX METOJaX IO3HaHUs, HEOOXOAMMBIX JUIs
nproOpeTeHus] YMEHUI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XMMUYECKUX
ABJIEHUM, MMEIOIMIMX MECTO B MpPUPOJE, B NPAKTHUECKOH JAESITETbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nmnane peanu3zanuu MEpBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX (PYHKIIHM
[EJIOCTHOM CHUCTEMBI CPEIHEro oO0IIero oOpa3oBaHMs MPHU M3YUYEHHH MpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YPOBHE 0COOYIO aKTyaJTbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]a9H, KaK:

e BOCNHTaHHE YOEXKAEHHOCTH B TIIO3HABAEMOCTH SBJIECHUN NPUPOJBI, YBAXKEHHUS K
npoleccy TBOpYECTBa B 0O0JACTH TEOPETUYECKMX W NPUKIIAJHBIX HCCIEOBAaHUN B



XUMHH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMHM K OOYYCHHIO M IO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX  HWHTEPECOB, HHTEUIEKTYAIbHBIX W  TBOPYECKHX
CrocoOHOCTE 00yJaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npo(ecCHOHANTLHOM W OOIIECTBEHHOW IESTEIILHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTHYECKOM  KYJNbTyphl,  NpUOOpPETEHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIO YacoB, MPEAYCMOTPEHHBIX JUIS M3YYECHUS XUMHHM Ha YIIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszopanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hezleno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKON XMMMH.

[IpenmMer ¥ 3HaUeHHE OPraHUYECKONM XHWMHH, NPEICTaBICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHUE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOHuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAxX
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeO(HIe U AEeKTpoduIe.

Teopust crTpoeHusi opraHudeckux coeauHeHudi A.M. bBytiepoBa U COBpeMEHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUH.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeneTrHad. M3omepus. Buael u3omepuu: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpraHWYeCKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 GYHKIMOHATHHON
rpynme. 'omonorus. ['omonoruueckue psasl. Cucremarnueckass HOMEHKIIATypa OPraHU4eCKUX
coequnenuii (IUPAC) u TpuBnaibHble Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobOennoct ¥ KilaccuuKalus  OpraHmdeckux  peakiuif.  OKuCIUTEThHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUU.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYECHHS BEIIECTB U UX IMPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHu (MIaBieHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuii psii ajakaHoB, oOmiast ¢hopMmysia, HOMEHKJIATypa U U30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ alKaHOB, SP -THOpuAM3alus aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUecKue CBOMCTBA ATKAHOB.

XHUMHUUYECKUE CBOMCTBA aJIKaHOB: PEAKIMK 3aMEIICHUs, U30MEpU3allii, IeTUAPUPOBAHNUS,
IUKIU3aluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3MeE peakUuil
PaANKaIbHOIO 3aMEILIECHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MalbIX (IUKJIOMPONAH, LHUKIOOYTaH) W OOBIYHBIX (IIMKJIONEHTAaH,
[IUKIIOTEKCaH ) IUKI0ANKaHOB. CIOoCOOBI MONYYEeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Ankensl. 'oMosiorudeckuit psii akeHoB, o01ias ¢popmysa, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, sz-rI/I6pI/II[I/I3aLII/I}I aTOMHBIX OpOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUH IPUCOCAVHEHMS, 3aMEIICHHUA B O-
MIOJIOXKEHUE TPU JBOWHOW CBS3M, NOJMMEpHU3aluu M okucieHud. lIpaBmino MapkoBHUKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! NOTYUYEHHUS M IPUMEHEHHE aIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMMHUYECKHX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco0bI nostyyeHus 1 IPUMEHEHUE alTKaJHeHOB.



Anxunbl. 'oMonornyeckuii psi ankuHOB, o0mas ¢Gopmysa, HOMEHKIATypa U U30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOSANHEHUS, AUMEPU3alluu U TPUMEpPHU3aluu, OKuciaeHus. KucioTHele CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peaknMu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudecKkue yrieBoaopoasl (apeHsr). 'omomornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OEH3071a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJIOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3omna. Ilpeacrasienne 06 opueHTHPYIOUIEM NEHCTBUU 3aMeCcTUTeNeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszanust  ctupona. CrnocoObl  MOMyYeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnserii ras. [lonyrasie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxacaue. KameHHBII
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTHYECKHii), pudopmuHr, nupoiu3. [Ipogykrer nepepaboTku HedTH, UX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOM3BOHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTtBopa Iuénoud. Bsaumopeiictue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHSATHE O METalIoOpraHHMYeCKUX COCAMHEHHSIX.
Hcnonp30BaHne TalOTEHIPOU3BOIHBIX YIJIIEBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX IMPEBpAICHUN: H3ydEHHE
buznyecKuXx  CBOMCTB  YITIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOJOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MJIM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajusi, B3aUMOJICHCTBHE alleTWJeHa C aMMHAuyHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApYXCHHE YyIiIepoja W BOJOPOJAa B OPraHMYECKUX BEIIECTBaX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3suamMu IUIacCTMacCc, KaydyKOB U PE3UHBI, MOJECIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHHE MOJEKYN (Ha NpUMepe MeTaHoJla U
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
®usnyeckue CBOICTBA NPEIECNIBbHBIX OJHOATOMHBIX CHUPTOB. Bo#oponaHble CBS3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakUWU 3aMEelIeHMs, Jerujparalu,
OKHCIICHHs, B3aUMOJICHCTBHE C OPTraHWYECKUMHU U HEOpraHMYecKUMH Kuciaoramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE crUpTHL. [leiicTBHe 3TaHONAa M MeTaHOoJa Ha OPTraHM3M YeJOBEKa.
CriocoObI nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U n3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUIECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIIECHUs, B3aUMOJICHCTBHE C OPraHUYECKUMH M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienne o MexaHu3Me
peakuuii HykieouiabHOro 3aMereHus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTyYeHUs
U TIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IbHOTO spa.
Ouznyeckue cBoicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4EeHUS M TpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJA.

KapOoHuIbHBIE COCNMHEHHSI — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUa0B M KETOHOB, olmas ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUUYECKHE
CBOMCTBA aIbJETHJOB M KETOHOB: peakuuu IpucoeauHeHHus. OKHUCIEHUE allbIEruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydeHHs] W NMPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/elibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HomeHkiarypa. Dusnmyeckue CBOICTBa OAHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XMMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUN, PEaKIUU C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTie
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HENPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KUCJIOT, THUAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KAapOOHOBBIX KHCJOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICWHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL.. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cperie.

XKupsr. Ctpoenne, pusnyeckrne U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIINX OCTATKH HEMPEEeIbHbIX JKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a Kak COMM BBICIINX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE ICHCTBUE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: IUIIOKO3a, (PYyKTO3a, Tanakro3a, pubo3a, Ae30KCcupudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  aNBACTUIAHOW TIpyNIN, CIUPTOBOE U
MOJIOUHOKHUCHO0E OpoxeHue. llpuMeHeHue TIIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaronie U
HEBOCCTaHaBIUBaloUMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitono3a. CTpoeHre MakpOMOJIEKYI
Kpaxmajia, TJUKOI€Ha U Leuioyo3pl. (Pdu3nueckue CBOICTBAa Kpaxmajga M IEJUIH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAsl PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa 1IEJITI0JI03bl: TUAPOIIN3, MOTYydeHHE 3(PUPOB LEeTI003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCHepUMEHTAJIbHbIE METOJbl M3YyYEHUS BELIECTB U MUX IMPEBPALICHUI: pacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE JTAHOJNA C HATPUEM, OKHCIIEHHE ATHIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusi (BO3MOXHO HMCIOJIb30BaHHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anberuasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruagpoxkcuaom meau(ll)), peakus rmuneprHa
¢ ruapokcunom Meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMo/JIeiicTBHE
pacTBopa ToKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonmelicTBie Kpaxmana ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3GupH.

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4eckHe TpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
annpaTUUecKue U apoMaTUYeCcKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOCHUE MOJIEKYI,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XUMHYECKOE CBOMCTBA
ann(paTUUEeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOAEUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KHca0TOM. CoM aJKuIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMaTndeckoro psaa. CtpoeHue aHwinHa. B3aumHoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHWiIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWJIMHA.
KavectBennsle peakuuyn Ha aHwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

Amunokucinotel. Homenknatypa wu  u3zomepusi. OtaenbHble NPEICTABUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOMN cBsi3u. buonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOJIU3
HENTUI0B.

benkn kak mnpuponnsle nonumepsl. [lepBuynasi, BTOpHYHAs M TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, ACHATypalus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOPEHHE
0enIKoB B BOJIE, IeHATypalusl OEIKOB IPU HarpeBaHWM, LIBETHbIC PEaKlUM Ha OCJIKH, pelIeHHe
AKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHM4ECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHMI: MOHOMED, IOJIIMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — IOJMMEPHU3ALU U TOJINKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTUIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOI, IIOJINMETUIIMETAKpUIIAT, MOJIMKapOOHATBHI,
noJmdTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHMUYeCKHe Kaydykud (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHblE (XJIONOK, LIEPCTbh, IIEIK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AJIEKTPOIPOBOJSIINE
[OJIUMEPBI, OMopasiaraeMble MOJIUMEDPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX INPEBPAILEHUI: 03HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELIEeHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKLUU /WM UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOUH (OpMYJIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB MJIHM CIIOCOOOB MOJY4YEHHMS,
ONpeIeTeHUE AO0JIU BBIX0JA IPOAYKTA PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus mMexnpeIMeTHBIX CBsI3€i MpH M3y4YeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHUE, HAy4HBIH (pakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaius, HaOII0JeHHe, HW3MEepEeHHUe, SKCIEPUMEHT, MOJIElNb,
MOJICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHWE BEIIECTBa, (PU3HUECKUE BETUYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.



buonorus: xnerka, opranm3M, 3Kocuctema, omochepa, MeTaboIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUA, OpoxeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMBbIE, TOTUIHBO.

TexHONOrHs: MUIIEBBIE MTPOTYKTHI, OCHOBBI PAIMOHATILHOTO MTUTAHMSI, MOIOIIIUE CPE/ICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHEe YPOBHU U TNOAYPOBHH. ATOMHBIE
opoOutanu. Knaccupukaims XMMHYECKUX SJIEMEHTOB (S-, P-, d-, f-amemenTs). Pacnpenenenue
JJIEKTPOHOB II0 AaTOMHBIM OpPOUTAIAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
[IEpPBOr0—4€TBEPTOrO0 IEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(Urypanuyu HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHUYECKUX dneMmeHToB JI.H.
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cucTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOH TE€OpUEH CTPOECHMsI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIOXKHBIX BEIIECTB IO IpyNiaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.11. Menneneesa.

XuMHu4deckasi CBs3b. BUABI XMMHYECKOM CBSI3M: KOBAJICHTHAs, MOHHAs, METAJIMYECKAs.
Mexanu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBS3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEeprus
U JrHa cBs3u. [lonsspHOCTh, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsi3U. KpaTHble
cBsa3Uu. BogoponHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BanenTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpEe COEIMHEHMH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIIIEKCHOTO  HMOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSA. THIBl KPUCTAIIMYECKUX
PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunnble pacTBopsl. [IpeacraBienue o KOTONIHBIX
pactBopax. CrocoObl BbIpak€HHMsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl JI0Jis BEIIeCTBA B
pacTBope, MoJigpHas ~ KOHIEHTpaunus. HachllleHHble M HEHAaCBIIIEHHbIE  PacTBOPHI,
pacTBopuMOCTb. Kpuctamuioruaparsl.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKUX BEUIeCTB. TpHUBHAJIbHbIE Ha3BaHUs
OTJIENbHBIX NIPEACTABUTEIEH HEOPraHUUYECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS DHEPTUU NP XUMHUYECKHUX
peakusx. TemnoBble 3QPEeKThl XUMUUECKUX peakuuid. TepMoXUMHUUecKrue ypaBHEHUS.

CKOpOCTh XUMHUYECKOH peaklinu, e€ 3aBUCUMOCTh OT PaziIMUHBIX (hakTOpoB. ['oMOreHHbIE
Y TeTepOreHHbIe peakunn. Katanns u kaTanu3aTopsl.

ObparuMble W  HeoOpaTUMble peakIuu. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DakTOphl, BIUSIOLUIME HA MOJIO)KEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JaBICHUE U KOHILIEHTpAllMM BEILECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[aTtense.



DOnekrponuTtnueckas gucconuanus. CuipHble W cliadble  AIeKTpoiuThl. CTeneHb
nucconmranuu. Cpena BOIHBIX PacTBOPOB: KUCJIOTHAs, HEWTpalibHas, IienoyHas. BomopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiyu nonnoro ooMena.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpormeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiine OKUCIUTENH U
BOCCTaHOBUTENIU. MeTOJ1 37IeKTPOHHOTO OajaHca. DIEKTPOIN3 pPaCTBOPOB U PACILIABOB BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: Ppa3lIoKEHHE
NEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aTopa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
IOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpelesieHHe Cpelabl pacTBOPOB C  IOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEeaKIuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuMuUyeckux a3yeMmeHros [I.M.
MenpeneeBa U OCOOCHHOCTH CTPOCHHsSI HMX aToMoB. DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaeposa).

Bopopon. Ilonyuyenue, gusnyeckue U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIAMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ mapuabl. TONIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs raioreHoB. [IpuMeHeHne rajJoreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMXYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbl U
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbduasl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEIMHEHUI.

Azor. Haxoxaenwe B Tpupoje, CIOCOOBI TONydeHHs, (PU3nYecKhne W XUMHUYECKHe
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M HMX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHue a30Ta M €ro CoeaMHEHHil. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Pochuasl u Qochun. Oxcuasl (ocdopa, ¢ochopHas kuciaota U €€ CONH.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas Kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, ajcopOLMUs.
O®ymiepensl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuMe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl MOTy4YeHHs, (PU3HUECKHEe U XUMHYECKHE
coiictBa. Okcup kpemuusi(1V), kpeMHueBast KMcinoTa, cuiMKarel. [IpuMeHeHne KpeMHUs U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenue meramio B [leproanueckoi cucteMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. O0mue ¢puznyecKkue cBOWCTBa METAJLIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJJIOB.

DNEeKTPOXUMUYECKUNA PpsAfl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILTYPIUs, eKTpomeTamutyprus. Ilonarue o kopposuun
MeTay10B. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, GU3NIecKue ¥ XMMUYECKHE CBOMCTBA, TPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHYECKHX
AIIEMEHTOB. Maruuii W KajJblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE TPOCTHIX BEIIECTB U X coequHeHMH. JKECTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUSI.

ANIOMHHHI: TIOJy4eHUE, (U3UYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE IPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpymm) Ilepuomuueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®du3nueckue U1 XMMUYECKHE CBOMCTBA Xpoma U ero coeaAnHeHur. OKCHUIbl U TUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®usznueckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxunenmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAuHeHui. OKCUabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOIICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [[pMeHeHne NuHKa U ero COeAMHEHUH .

OKCIIEpPUMEHTAIbHbIE METOJbl H3yYEHUs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cepbl, (Gocdopa, xkenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEIIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOYXHO HCIIOJIb30BAHME BUJEOMATEPHUAIOB), B3aMMOJIECHCTBUE LIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCUIOB AIIOMUHMS U IIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelieHue IKCIEPUMEHTAIBHBIX 3a/1ay 10 TemaM «l ajJoreHsn»,
«Cepa u e€ coeAMHEHUsI», «A30T U Pochop U UX COeAUHEHUD», «MeTaulbl TJIaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAaydHBIX
METOJaX I[IO3HAHUS M METOJOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpTraHU3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CTOCOOBI MOMYyUYEHUsT BaKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoia). [IpoMblnieHHbIe
CHOCOOBI MOTYYEHHUSI METAJJIOB M CIUIAaBOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero rnocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

XumHus M 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuia ucnosib3oBaHUsS
JIEKapCTBEHHBIX MpernapaToB. Pojib XUMUU B Pa3BUTHU MEIUITUHBI.

XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B oOecrieueHun
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBONW XMMHH B TOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHaIbl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuanbl
JUISE 371eKTpOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3a1aun.



Pacuérel: Macchl BemecTBa WM 00bEMA Ta30B 10 WM3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUIECTBA
BEIIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3 BEIIECTB MMEET MPUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaklMu, €CId OJHO M3 BEUIECTB JIAaHO B BHUJE PacTBOpa C
OonpeAenEéHHOM MacCOBOM JIOJI€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIIGHTpAllUM BEILIECTBA B PAcTBOpPE, JOJIM BbIXOJAa IMPOJAYKTAa PEAKUUU OT TEOPETHUYECKHU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYECKOW XMMHUU B
11 xnacce ocyuiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK U NOHATUMN, IPUHATHIX B OTJEJBHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOr'0 LIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHBbIE MOHATHA: SBJICHHUE, HAay4dHbIM (akT, rUIoTe3a, TEOpHUsd,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
3KCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®usnka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJOaKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKHH YPOBEHb, BEIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, WJCAIbHBIA ra3, (U3NYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEPEHHUs], CKOPOCTh, SJHEPIUsl, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- U
MUKPO3JIEMEHTbI, O€JKU, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIC KHUCIOTHI, ()EPMEHTBHI, TOPMOHBI,
KpYroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJUTYPrusi, CTPOUTEIbHbBIE MaTepHUalbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUICHHOCTh, (apMareBTU4YecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELBI 110 XMUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHU

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBercTBHUHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMmeTra «XHUMHS» Ha YPOBHE CpeaHero ooimero oobpazoBaHus
BBIJICJICHBI CJICYIOIIME COCTABJISIONIME: OCO3HAHUE O0YYaIOIMMUCS POCCUMUCKON IPaXkKJaHCKOM
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH M CaMOOIPEEICHHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YaroOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBujiaMd W HOPMaMH IMOBCACHHA, HAJINYHNC
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE
IIJIaHbI.

JIndHOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUpPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKON JEATEIIEHOCTH 00YUJaIOUINXCSl B TPOIIECCE peaTn3auu
00pa30BaTeNbHO J1eATEIbHOCTH.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JNesATeNbHOCTH 00yUYaIOMXCcs B MPOIecce peann3aun
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH IIPpU CO3AaHUHN y‘~I€6HBIX IIPOCKTOB,
pelIeHnr y4eOHbIX U MO3HABATENbHBIX 3314, BBIMOIHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U IMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI JPYIHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOU €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO0 OTEYECTBEHHOUN
XHAMUU,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPHIOKEHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTaT AJIUTCIbHBIX Ha6J'IIOI[eHI/II\/'I,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B IIOJIyYEHUH M IMOCIEAYIOIIEM aHajIu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUECKOTO MOBE/ICHHS;

CHOCOOHOCTH OICHUMBATh CUTyalluHW, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE MOBEJIEHHE W TOCTYNKHA CBOMX TOBApUIIEH € MO3UIUI
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘léTOM OCO3HaHUuA HOCJ'ICI[CTBI/Iﬁ IMMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0poBOrO M Oe30macHoro oOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY M IICUXHUUECKOMY 3/10POBbIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEIIECTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

IMNOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTIO W KOJIJICKTUBHOI'O 0e301macHoro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJIEHUS AIKOTOJIf,
HApKOTHUKOB, KYPEHHUS);



5) Tpy10BOro BOCIUTAHUSA:

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIBLCKOW JICSITCIIBHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE B PEUICHUM TMPAKTUYECKUX 3a7a4 COLUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQPECCUi pa3IudHOro pojia, B TOM YHCIEC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBOKEHUS K TPYY, JIIOJSM TPyJa U Pe3yabTaTaMm TPYJI0BOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TPAaeKTOPHUH OOpa30BaHMS,
Oynymiei npodeccuu U peannzanui COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB H MOTpeOHOCTEH 00IIeCcTBa,

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

IKOJIOTHYECKHU 1€1e€CO00Pa3HOr0 OTHOMIECHUS K MPHUPOIC KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUSCKUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHOM U COLIMATILHOM CPEIbI;

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

AKTHUBHOTO HEMNPUSATHS IEHCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONpUSATHBIE YKOJIOTMYECKUE MOCIEICTBUS MPeIpPUHIMAEMbIX
JICHCTBUM U NTPENOTBPALLATD UX;

HaJU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIILUIEHUS, S3KOJOTMYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VypPOBHIO pa3BUTUS HAyKu H
00IIeCTBEHHOW MPAKTHKH;

MOHUMAaHUA CIEeUM(PUKA XUMHUH KaK HayKd, OCO3HaHusi €€ poysin B (HOPMUPOBAHUU
paIoHaIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTaBICHUS 00 OKpPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKJIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHON NMBWIM3AIUMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaXKHON POJNIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYPHbI, B PEIICHUN TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUHU MEIULIUHBI,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJAa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTy4YyaeMble 3HAHUS IS
aHajan3a U OOBSCHEHHUs SBIEHUN OKPYXKAIOUIEro MUpa U MPOUCXOMSIIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C TIENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUs TPOOIeM
B PEATHHBIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATENbCKOMN 1S TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa3OBaHHI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbIX chepax mpodeccHoHaTbHOU
JIeITCIIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATHBI

MertanpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 1O XMMHH Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHuUs BKIFOYAIOT:

3HaUMMBIC N7 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuuKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepwHs, BEIIECTBO,
SHEPrus, SBJICHUE, MPOIECC, CUCTeMa, Hay4YHbIM (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUS, HCCIIEIOBaHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpCaAJIbHbIC yuyeOHbIE  JICUCTBUSA (mo3HaBaTenbHBIC, KOMMYHHKATHUBHBIC,
peryJIsaTUBHBIC), oOecreunBapmue GOpMHPOBaHUE (PYHKIIMOHAJIBLHONM TPaMOTHOCTH |
COIMAIbHOM KOMIETEHIIMU 00YyJarOIINXCs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIC  MEXIUCITUIUTMHAPHEIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COITMATbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH Y4€OHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBeEPcAJIbHbIE YUueOHbIe 1eiCTBUS

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITEIILHO  (DOPMYITMPOBAaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPE/ICIIATh IEMM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU HX JOCTHIKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSMU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWW MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAITUN BEIIECCTB U XUMHUYECKUX PEaKITUi;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3Y9acMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHSI B PACCMATPUBACMBIX SIBICHHUSX, (DOPMYITHPOBATH
BBIBOJIBI U 3aKTIOUCHUS,

MPUMEHSTHh B TIPOIECCE MO3HAHUS HCIIOIB3yeMbIe B XUMHH CHMBOJIMUECKHE (3HAKOBBIC)
MO/JIEJIH, TPE00Pa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHUYeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIUu — TPU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHBIE MOJICJbHBIC MPEICTaBICHHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUECKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BATENbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWS BEIIECTB M XUMUICCKUX PEAKITU;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BJIQJICTh HABBIKAMHU CAMOCTOSITCIILHOTO TUTAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOAaTh 32 XOJOM IPOIIECCa, CaMOCTOSITENEHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (popmyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

nproOpeTaTh OMNBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M TPOEKTHOW AESITeNbHOCTH,
MPOSIBJIATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB peIIeHUs
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MMO3HAHUS.

3) padora ¢ ungopmaunmeii:



OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpPMAUUU (HAYUHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHYECKOTO COJACp)KaHWs, CIPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
aHATM3UpPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBICHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPECYHBOCTH;

dbopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOope
uHpOpMann1, HeOOXOAMMOM IS BHITTOJIHEHHSI YUSOHBIX 3a71a4 ONMPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHuss HHPopMaUn (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLUe: TPHUMEHSATh MEXKIpEAMETHbIE ((U3NYEeCKUEe M MaTeMaTHYeCKHE) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCII0JIF30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHbIE YHHBepcaibHble Y4eOHbIe JelcTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI B XO/I€ TUaJIora U/ JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBHITIOJHEHHUS
NPEIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAUMEH pe3yibTaTOB I03HABATEIBHOM JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU  BBIIOJHEHMM XUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICIOBAHWIO CBOMCTB HW3Yy4aeMbIX BEIIECTB,
peanu3aluy y4yeOHOro MpoekTa,  (HOpMyaMpoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIJIEJOBAaHUM MMyTEM COTJIaCOBAHUS ITO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

PeryisiTUBHBbIe yHHBepcalbHble Y4eOHbIe AeilicTBHA:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JIE€ATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraeMplii alropuT™M JAEUCTBUN IPU BHINOJHEHUM Y4E€OHBIX M HCCIIEIOBAaTENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pEelIeHHsI ¢ YYETOM I0JIy4eHHs] HOBBIX 3HAHUU O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3yNnbTaThl OCBOSHUS MPOTPAMMBI MO XUMUU Ha YIIyOJIEHHOM YpOBHE Ha
YPOBHE CpeHEero OoO0IIero oOpa3oBaHUsl BKIIOYAIOT crenuduyeckue I yueOHOro mpeamMera
«XUMHUS» HaydHblE 3HAHUS, YMEHHS U CIHOCOOBI JIEHCTBUH MO OCBOEHUIO, WUHTEPIpETAINH U
HpCO6pa3OBaHI/IIO 3HaHI/II>'I, BUbBI ACATCIBHOCTH IO MMOJTYYCHHIO HOBOI'O 3HAHWA U IMPUMCEHCHUIO
3HAaHUM B Pa3MUHBIX YYE€OHBIX CUTYyallUAX, a TakKKe€ B PEaTbHBIX >KU3HEHHBIX CUTYaIIHAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHU MPEAMCTHBIC PE3YJIbTaTbl IMPEACTABJIICHBI I10
rojilaM U3y4eHusl.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD OTPaKatoT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O MECTE€ W 3HAYCHWH OPraHWYeCKOW XHMHH B
CHUCTEME €CTECTBEHHBIX HAayK M €€ POJIM B 00ECIIEYeHUH YCTONYMBOTO Pa3BUTHSI YETIOBEUECTBA B
pEeIICHUH MPOOJIEM DKOJIOTHYECKOW, IHEPTreTHYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHMH HOBBIX MAaTEpPHANiOB, HOBBIX HCTOYHHKOB JHEPIHH, B OOECICUeHUU
PaIMOHAIBHOTO MPUPOJIOTIONB30BaHUS, B (JOPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJIbTYpPbI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpenie;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATarollue
HNOHSATHS — XUMHYECKHIl JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00oyouka aroma, S-, p-, d-
aTOMHBIE OpOMTAJIHM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aToMma, TMOpPUAM3aLUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHULATEIHHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApHAs Macca, MOJSpPHBIA 00BEM, YIIIEPOAHBI CKEJeT,
byHKIMOHAIbHAS TpYIINa, paguKkai, CTPYKTypHble (QopMmyibl (pa3BEpPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas),
U30MEpPbI, TOMOJIOTUYECKUN PpsZl, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKallue
OpPraHMYECKHUE COCIUHEHMS,, MOHOMED, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoaunueckuil 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranvueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChl BEILECTB, 3aKOH
COXpaHEHMS U TMPEBpAllCHHs] DSHEPTUM NPU XUMHYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMAaHUS
OPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKHUX SBJICHUN; TMPEJICTaBICHUs O MeXaHU3Max
XUMHUYECKMX PpEaKLUUi, TEPMOJMHAMUYECKMX M KHMHETUYECKUX 3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O B3aUMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJlaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTrr, opuenTanTsl | u |l poma); dakronorudeckne cBeneHUS O CBONCTBAX,
cocTaBe, OMy4YeHUHU ¥ 0€301aCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U IPAKTHUYECKON JEATEIbHOCTU YEJOBEKa, OOIMX HAay4YHbIX [PUHIUIAX XHUMHUYECKOIO
MIPOU3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOa, epepadoTKku HedTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKY IOHATUN, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS MIPH OMMCAHUM COCTaBa, CTPOCHUSA U
CBOMCTB OPraHMYECKUX COCUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

HCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTaBJISITh ypaBHEHUS XMMMUYECKHX pEaKUMd U  pacKpelBaTb HUX  CYIIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUil MOCPEICTBOM COCTaBIICHUS  JIIEKTPOHHOTO
OajaHca 3TUX pEaKIWW, peakiuii HOHHOTO OOMeHa IyTEM COCTaBJIEHUS UX TOJHBIX U
COKpAIIEHHBIX MOHHBIX YpaBHEHUII;

U3TOTaBIMBAaTh MOJIEIM MOJEKYJ] OpraHMYeCKHWX BEIIeCTB Ul WJUIIOCTpAluU HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIIECTB 0 X COCTaBY M CTPOEHUIO K ONpPeeNEHHOMY KJIacCy/TpyIiie COeTUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucrteMarndeckoir HomeHknarype (IUPAC) u nmpuBoauTh TpUBHAIHHBIE HA3BAHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITHUJICH, aleTWIEH, TOJYyOl,
[JIMLEPUH, STUJICHIINKONIb, (eHos, QopMalbaeru, aneTaableru], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, IJIMIMH,
aJlaHMH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEeIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHUE, (UBNYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEN Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, aJIKaJIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IU- U MOJIHCAXaPUJIOB),
WUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OpraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBaJIEHTHOM CBSI3HU (O- U M-CBA3M), B3aUMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTE YMEHHS XapaKTepU30BaTb HCTOYHHUKHU YIJIEBOAOPOAHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOAYKTOB EPepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOAEHUHM, W3MEPEHUM, MOJEIUPOBAHUM, SKCIIEPUMEHTE (peaJlbHOM H
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUSI,

COPMHPOBAHHOCTh ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  OIEpalMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, O00O0O0IIEHHE, CHUCTEMAaTH3alUi0, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JIs1 U3Yy4YEHUsl CBOMCTB BEILIECTB U XMMUYECKUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
IpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee OCO3HAHHOI'O
NOHMMAHHUS CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHMYeCKON XUMMHU IJIsi OOBSACHEHHS U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMUH: MPOBOAUTH PACUYETHl IO XUMHUYECKMM (opMmyraMm u
YPaBHEHHUSIM XHMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPaKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XUMHYECKOH (hOpMYIbl BEUIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAJIU3UPOBATH M OLIEHUBATh C MMO3ULIUN
9KOJIOTUYECKO 0€30MacCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHON J€STEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYYEHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPo6ieM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYeCKUX BELIECTB,
pellleHHe OSKCIEePUMEHTAIBHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30MacHOro oOpalleHuss C  BelecCTBaMH M JJaOOpaTOpHBIM
o0opynoBaHue™m, (opMyIUpoOBaTh IeJIb HMCCIEIOBAHUSA, NMPEICTABIATh B pasiIu4yHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnrofaTh MpaBWila HKOJIOTUYECKU I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYIAOBOMU
JESATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUle NPUPOAHON cpenbl U
JIOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOrO ACUCTBMSI HA JKMUBBIE OPraHU3MbI ONPENEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci moka3areis [1/1K;

aHATM3UPOBaTh  1IE€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHbI IMMOMCK XMMHUYECKOH
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uH(popmanuu, VHTepHET M Jpyrue), KPUTUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uH(popmarrio, nepepadaTeiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUM C TIOCTABIICHHOW y4eOHOMU
3a1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOpraHudecKas XUMHs»
OTpaXkaroT:

c(OPMHUPOBAHHOCTD MPEACTABICHUNA: O MAaTEpHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HaBAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHHM XUMHUHU B CHCTEME €CTECTBEHHBIX



HayK U e€ pojii B 00ECIIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYecKOM W TMUIIEBOM 0e30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECIEYEHUH  pAIMOHAIBLHOTO
MPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO U MIPUPOIHOM CpeIe;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBL, YJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPHIU3AIUs
aTOMHBIX OpOWTaJiel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJCHTHAas, HWOHHAs, MeETa/Inyeckas, BOJOPOIHAA),
KPUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEAKLHUs, PACTBOP, DJIEKTPOJIMTHI, HEIJIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMALMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOU 3PPEKT XMMUYECKON peakiiu, CKOPOCTh XUMUYECKOH
peakiuu, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
Jauccouranuu, nepuoauyeckui 3akoH /.M. MenpeneeBa, 3aKOH COXPaHEHHUsI MAacChl BEILECTB,
3aKOH COXPAHEHMS M IMPEBPALICHUS HEPIrUy IPH XUMHUYECKHX PEAKUHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XMMUH,
MHPOBO33PEHUYECKHE 3HAHUs, JIEXKAIIWEe B OCHOBE NMOHUMAHHUSA MPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHbIE NPEJCTABJIECHUS O CTPOCHUM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; MPEIACTaBICHUS O MeXaHU3Max
XUMHYECKMX PpEeaklUuid, TEePpMOJMHAMUYECKMX M KHMHETUYECKHMX 3aKOHOMEPHOCTSIX UX
NpPOTEKaHUsl, O XHUMHYECKOM DPABHOBECUH, pacTBOpaXx MW  JIUCIEPCHBIX  CUCTEMAax;
(akToJIOrMYeCKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOJIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIbHOCTH YelOBEKa,
00LIMX HAayYHBIX IPUHLIUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIC MPU3HAKU MOHATUN, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPraHMYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISl COCTABJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHMSX, BHJI XUMUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAasA, METajlInyecKas,
BOJIOPOJIHAS ), THIT KPUCTAIIIMYECKOH PeIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JTOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIECHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PHUUMPOBATh: HEOPraHMUYECKHE BEIIeCTBAa IO HX
COCTaBY, XMMHMUYECKHUE pEaKLMU IO PA3IUYHBIM NpPU3HAKAM (YUCILY U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HM3MEHEHUIO CTENeHEeH OKHUCIEHUs 3JEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa U JpYrHe); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBaHUS M
KPUTEPHHU IS KJIacCU(UKAIIUHN N3Y9aeMbIX BELIECTB U XUMHUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHsI PACKphIBaTh CMBICT Tiepuoguyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTepHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuoaos llepumommueckont cucremsr [I.H.
MenzeneeBa, UCNONb3Yys MOHATHS «IHEPIETUUYECKUE YPOBHM», «IHEPIETUUYECKUE MOLYPOBHMY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHYECKHX D3JEMEHTOB U HX



COEMHEHUH 10 nepuojaM U rpymmam I[lepuoaunueckoit cucremsl [. 1. MeHneneeBa, BaJlecHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BEIIECTB Pa3JIUYHBIX KJIACCOB, NOATBEP)KIATh CYLIECTBOBAHUE I'€HETUYECKOW CBS3U
MEXJly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XMMHUECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuMii MOCPECTBOM COCTABIICHMSI 3JIEKTPOHHOI'O OajlaHca 3TUX peakLui; peakuuid HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS WX IIOJIHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHW; peakuuil
THJIPOJIN3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMUHHUS);

C(OPMHUPOBAHHOCTE YMEHUS OOBIACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMUYECKHX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XMMHUYECKON PEaKLMU B 3aBUCHUMOCTU OT Pa3iIM4YHBIX (aKTOPOB, a TaKXKE XapaKTep CMEIICHUs
XUMHUYECKOI'0 PABHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3aelcTBull (npuHiun Jle HlaTtense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTE€pU30BaTh XMMUYECKHE PEAKLUH, JeKallue B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEI€CO00OPa3HOCTh INPUMEHEHUS HEOPraHWYEeCKUX BEILIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0JIb32;

c(OPMHPOBAHHOCTb BJIA/ICHUS] CUCTEMON 3HaHUI O METOJaxX HAyYHOT'O MIO3HAHUS SIBJICHUHN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIi U
MBICJIEHHBIN), MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs NPHUMEHATh TH 3HAHUS NpHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M JUId OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
MMEIOLIUX MECTO B IPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH Y€JI0BEKa U B IOBCEIHEBHOM JKU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAaHHUS MaTEPUAJIbLHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacy€Thl: C UCIIOJIb30BaHUEM MOHATHUH «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIMs»; MACChl BEIECTBAa WM 00bEMa Taza
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(ppeKTa peaklnu; 3Ha4eHUs BOJOPOIHOIO MOKa3aTels paCTBOPOB KUCIOT
U Ienodell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOAYKTa peaKkiuu, €ClIM OJJHO U3 MCXOJHBIX BEUIECTB JJaHO B BHUJIE PacTBOpa C OMpPEAEIEHHOMN
MaccoBOW J10JIell pacTBOPEHHOIO BEIIECTBA WM JIaHO B H30BITKE (MMEET MpHUMECH); J0JIU
BBIXO/1a MPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHU ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIHO IUIAHUPOBATh U MPOBOAUTH XMUMUYECKUN
AKCIIEPUMEHT (IIPOBEJIEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
U3Y4YEHUE BIUSHUS pPa3lIMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOM peakluu, pelIeHue
HKCIEPUMEHTANbHBIX 3a/1a4 1o TeMaM «Metamisl» u «Hemeramisl») ¢ coOMOACHUEM MpaBHIl
Oe3omacHOro oOpalleHus C BellecTBaMM M J1a00paTOpHBIM 00OpyAOBaHUEM, (HOPMYIHPOBATH
LeNlb  MCCIENOBaHUs, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOIIOAAaTh MpaBUia MOJb30BaHUS XUMUYECKON MOCYION U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIHSMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHUMHMYECKHX OIBITOB, HKOJOTHYECKU I€IecO00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0pPOBB,
OKpYXarolled HPUPOAHON Cpelsl U JAOCTHKEHHA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh
OMACHOCTh TOKCHYECKOTO AEWCTBHSI HA >KUBbIE OPraHU3Mbl OMPEIENIEHHBIX HEOPraHHMYECKUX
BELIECTB, TOHUMast cMbIc nokaszarens [IJIK;



c(OPMHUPOBAHHOCTh YMEHMIA: OCYHIECTBIATH IleJICHANPABICHHBIA IMOMCK XMMHUYECKON
MHQOpPMALlMU B Pa3IMYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uMH(popmanuu, MHTEpHET M Apyrue), KPUTHYECKH AaHAIM3HPOBATH XHUMUYECKYIO
uHpOpMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON ydeOHON
3a1a4ei.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
JI:‘;-)H HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero Kontposabubie IIpakTnyeckmue f:g;g)f O(LB;TIZ)ILHH e
padoThbI padoTbI pecype
Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoil xumuu. Teopus cTpoeHus bubmorexa LOK
1.1 N 8 0 0 https://m.edso0.ru/d69df6
oprannueckux coeaunenuii A. M. bytneposa 50
Hroro no pazneny 8
Pa3znea 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 [penenbHbIE YIIEBOAOPOIBI — ANKAHBI, [INKIOATKAHBI 5 0 0 https://m.edsoo.ru/d69df6
50
HenpenenpHbIe yrIIeBOJOPOIBI: AIKCHBI, A7TKATUCHBI BH6H_HOTeKa [OK
2.2 ’ ’ 14 0 1 https://m.edso0.ru/d69df6
AIIKIHBI 50
bubmmoteka IIOK
2.3 ApomMaTHyecKkue yrieBoaopoIbl (apeHsbl) 8 0 0 https://m.edso0.ru/d69df6
50
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U UX BH6H_HOTeKa [OK
2.4 4 0 0 https://m.edso0.ru/d69df6
nepepaboTka 50
but6mmorekxa [IOK
2.5 ["anmoreHpoOn3BOIHBIC YTIEBOIOPOIOB 4 1 0 https://m.edsoo.ru/d69df6
50
Hroro no paszneny 35
Paznen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
bubnunorexa LIOK
3.1 Crupter. denon 11 0 1 https://m.edso0.ru/d69df6
50
3.2 KapOoHuspHBIE COSTUHEHMS: allbJIeTU/IbI U KETOHBI. 21 0 1 bubnmoreka [JOK
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Kap6onossie kucinoTel. Ciioskabie 3Gupsl. JKupsl https://m.edsoo.ru/d69df6
50
bubnunoreka LIOK
3.3 VYraeBoapt 9 1 0 https://m.edsoo.ru/d69df6
50
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiime opraHnyecKne coeTnHeHust
bubnunoreka LIOK
4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12 1 2 https://m.eds00.ru/d69df6
50
Hroro no pazneny 12
Paszneu S. BeicokoMOJIeKYIsIDHBIE COeIMHEHUS
bubnuoreka [{OK
51 BbICOKOMOJIEKYIISIpHBIC COSTMHEHUS 6 0 1 https://m.edso0.ru/d69df6
50

Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/d69df650
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11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 0GPA30BATEBLHBIE
padoThI padoThI pecypesI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoma. [lepuoanueckuii 3akoH Bubmorexa [IOK
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 9 0 0 )
https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 CrtpoeHnue BemiecTBa. MHOrooOpasue 11 1 0 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
13 KHMHYECKHE PeaK UK 19 1 1 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Paznes 2. Heoprannyeckasi XuMust
but6mmoreka [JOK
2.1 Hewmeraer 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Meraner 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3zpen 3. XuMus M :KHU3Hb
31 Metoabl TO3HaHUS B XUMHAU. XUMHUS U 9 0 0 bu6mmorexa [JOK
' JKU3HD https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 102 4 6

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
MIPEJICTABICHHUE O 1 0 0 bubamorexa LOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
neposa (OCHOBHOE U
1}3,:)36p éEIHoe COCTOSTHUSI) 1 0 0 bubmorexa HOK
YHA ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHCHHSIX.
Mexaau3mMbl 00pa3oBaHUS 1 0 0 bubmorexa HOK
|00 https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopust crpoenus
OpPraHMYECKUX COSIUHEHNA A 1 0 0 bubmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. byrtneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 0 0 bubmuorexa [IOK
DneKkTpoHHBIE 3P HEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHu4EeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

bu6mmoreka [JOK

0 creTeMatiectar https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHH PsijI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKUe U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOs! mosryueHus bubmmorexa [JOK

https://m.edso0.ru/259b0a5h
Y TIPUMCHEHUE aJTKAaHOB
[uknoankaHsel: 00mas
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI OJYYEHUS U
MIPUMEHEHUE

13 Pemenue pacuéTHbBIX 337249 Ha bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPHsI ATKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuiio bubmmorexa HOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsI noTydeHus u bubnuotexa [JOK
IIPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonydyenue sTuneHa u bubmmorexa [JOK
v . https://m.eds00.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenune pacuéTHbIX 331249 HA
18 oTpeIeTICHUE MOJICKYJISIPHOM bubnmoreka [JOK
(bOopMyITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHbl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bu6nmoreka [JOK
19 KYMYJIHPOBaHHBIC.

Oco0EHHOCTH JIEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK

20 "

CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoOsblI MoTy4eHus u bubnnoreka [JOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(JEaIT) ya AJIEKTPOHHOE U bubmorexa HOK

pa, P https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI nostyyeHust u bubnuorexa [JOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 ABHEHHMIO XUMHUYECKOM bubmorexa HOK
P https://m.eds00.ru/5db8e526
peakuu

97 CucremaTu3aius u 0000IIeHIE
3HAHUU 1O TeME
ApeHbI: TOMOJIOTUYECKUH P/,
oOmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyoJ1a,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOICTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
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XUMHUYECKUE CBOMCTBA apPEHOB:

30 PEeaKIMK MPUCOSANHEHUS, buGnnorexa [IOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCco0EHHOCTH XUMUYECKUX bubmuorexa [JOK
CBOMCTB CTHpPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJIEKYIIPHOM bubnuoreka [JOK

32
(GopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

33 CriocoObl nostyyeHust u bubmmorexa [IOK
MIPUMEHEHNE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas cBsA3b MEKIY

34 Pa3IMYHBIMH KJIacCaMu
YIIIEBOIOPOAOB
Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KameHHbI#1 yroiab ¥ NpoTyKThl bubnnoreka [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepabotku. [Ipumenenne bubmmorexa LIOK

https://m.edso00.ru/21f9de78

IPOAYKTOB NEpepadoTKU HEPTH
['eHeTnyeckas CBSI3b MEXAY

39 Pa3IMYHBIMU KJIaCCaMU

YIJICBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoreta
JleiicTBue 1ienouei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BsaumonerictBue
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremarusanus 1 00001IeHNE
42 3HAHUM O pa3aen bubmorexa [IOK
" P " Y https://m.edso00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"VYrneBonopoasr" https://m.edsoo.ru/95c9e298
[IpenenbpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHM Psif,
ob6111asg hbopMyiia, CTpOCHHUE
44 MOJIEK ?1) Enge I/Iﬂp Eubmiorexa OK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBaA
XUMHYECKHE CBOUCTBA
45 [IPENENbHBIX OMHOATOMHBIX Eubmiorexa IOK
pelt A https.//m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 IIPUMEHEHNE OTHOATOMHBIX Eubmiorexa IIOK
p https://m.eds00.ru/484100000000000
CITUPTOB
47 [IpocTeie 3¢upsr: bubnuoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
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0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [JOK

48
¢du3nUecKkre 1 XUMHYECKHUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI nony4eHus u

49 MPUMECHEHUE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYECKHEe CBONCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHomna
bubmuorexa [JOK
51 X i
MMHECKHE CBOCTBA (peHONa https://m.edso00.ru/037ca5f9

59 CniocoOblI ony4eHus u bubnuoteka [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[Tpaktrueckas padota Ne 2.

53 Pemenne skcnepruMeHTaIBHBIX bubnuorexa [JOK
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bubmuorexa [JOK
3HAHWM 110 TeMeE https://m.eds00.ru/1810ch9b
AnbAeTUuAb U KETOHBI:
3IIEKTPOHHOE CTPOEHHE

55 KapOOHUJIBHOM TPYIIIIbI; bubmuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

bubmuoreka [JOK

56 H3MYECKHUE CBOMCTBA; PEaKIIMU
b » Peartl https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peakimum oxucieHus u
57 Ka4eCTBEHHBIE PEAKIINU bubnnorexa [IOK
P https://m.edsoo.ru/a393baa9
aJbJECTU0B U KCTOHOB
58 Crioco0b! nostyueHust bubnuoreka [IOK
albJCTUA0B M KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX bubmorera [JOK
P o https://m.eds00.ru/700cc87b
buznyeckue cBoiicTa
XHUMHUYECKHE CBOMCTBA
61 MpeaeabHBIX 0JTHOOCHOBHBIX bubmorexa HOK
pet https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OC00EHHOCTH CBOICTB
62 MYypPaBbUHOMN KUCIIOTHI. bubmuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCOOEHHOCTH CBOMCTB:
HETPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBurenu BeICHIIMX
KapOOHOBBIX KUCIIOT

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX Bubmmorexa LIOK

https://m.eds00.ru/7¢065c9d

KHCJIOT
CnoxHbie dupHI:
TOMOJIOTHYECKHH psiJi, oO1as bubnuoreka [JOK

66
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nYeCcKUe U XUMUYECKHUE bubmuoreka [JOK
cBoMcTBa 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaxkuy, Ha ONpeeiIeHUue
MOJIEKYIISIPHOM (OPMYIIBI
OpPTaHHYECKOT0 BEIIecTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skcniepuMeHTaIBHBIX bubnuorexa [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"
Kupsbr: HUE, QU3NYECCKU

70 u XI/II)MI/I::(IJ)I?I:e c:oic;;a o bubmorexa HOK

https://m.edso0o.ru/al9c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.edso00.ru/b0331922
KucioT. JKupsl B Ipupo/ie

72 Mpia KaK cOJIM BBICILIUX Bubmmorexa LIOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. [loustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edso00.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKui

75 CucremaTu3zanus u 00o0IIeHNe bubnuoreka [JOK
3HaHUU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa

76 YTJIEBOOB U KJIacCU(pUKaLus bubnuorexa [JOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HAXOXJECHUE B bubmorexa HOK
A https://m.edso0.ru/b4bdda2d
pupoje
[IpuMeHeHne TIIIKO3bI, €€
78 SHAYCHIC B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Jucaxapunabl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmunorexa [JOK
Haxoxnenue B mpupoie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB

80 [Tonucaxapuasl: crpoeHue bubnuorexa [IOK

MaKpOMOJIeKYJ, (PU3NYECKHE U

https://m.edsoo0.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a bubnuoreka [JOK
MPOJIYKTa PEaKLUUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOXHOTO
CucremaTu3zanus u 00001IeHNe bubnmoreka [JOK
83 .
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KonTtponpsHas pabora o Teme
84 "Kucnopoicoaepsxamniue bubmmorexa [JOK
P P " https://m.eds00.ru/42c6678e
OpPTraHUYECKUE COCAMHEHUS
AMUHBIL: K1accudukams,
CTpOCHHE MOJIEKYJ, 00IIas
85 (1)(? MyJia I/I3OM€yI/I${ bubmmorexa [JOK
pMYyJId, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMHMHOB https://m.edso00.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHHUIINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX bubmmorexa LIOK
p https://m.edsoo.ru/eal38763
aMHHOB
89 AMUHOKHUCIOTBI: HOMEHKJIaTypa bubnuoreka [JOK

1 u3oMepus, GU3nIecKre

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OMOJIOTMYECKOE 3HAUCHHE bubmorexa [JOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TSN THIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OEIKOB https://m.edso0.ru/429e9899
bubmuoreka [JOK
92 XuMHudeckue cBOMCTBA OCIIKOB
https://m.edso00.ru/6237306d
A3zoTcoaepikaime
TeTePOIMKITHIECKIE
93 coeaunenus. HykienHoBsie bubmorera [JOK
s PR https://m.edso00.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTryeckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 284 110 TeMe bu6mmoreka [JOK
" ¢ https://m.edso0.ru/8e3c02d1
A3zoTcoaepikaiue
OPraHUYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemenne sxkcnepruMeHTATBHBIX bubnmoreka [JOK
3agad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKHX COCTUHEHUI"
KonTpomnpHas pabora mo Teme
96 "A30TcoaepIKamne bubmorexa [JOK
Aepralt " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBbIE TOHATHUS XUMHH bubnmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEHCALIUS

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

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

%8 nepepadboTKa I1acTuKa 1 https://m.edso00.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘IepCKI/Ie K:IyP;yKH. 1 Bubmmorexa LIOK

https://m.edso00.ru/246103ec
Pe3nna
Bonokna: HaTypalibHbIe,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [lonumepnt https://m.eds00.ru/5963a601
CIEIMaJIbHOTO Ha3HAUYEHUs
[TpakTryeckas padora Ne 6.

101 Pemenne skciepuMeHTalIbHbIX 1 bu6nuorexa [IOK
3az1a4 1o teme "Pacnio3HaBaHue https://m.edsoo.ru/3aebd77a
IJIACTMAacC ¥ BOJIOKOH"

O06o00611eHNe U cUCTEeMaTU3ALUS

102 U3Y4YEHHOI0 MaTepuala 1o TemMe 1 bubnuorexa [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 0 0 bubnuoreka [{OK
Xumuyeckui sneMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 0 0 Bbu6mmotreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 0 0 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351eKTpOHOB IO 1 0 0 bubnnoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
5 3neMeII{)T0B B OCHO](}I)-ION}I’I;I 1 0 0 bubmorexa LOK
R https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0 bubnnorexa [JOK
DNeKTPOOTPUIIATETFHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
7 snemenToB JI. . MenzeneeBa, CBsI3b C 1 0 0 bubmorexa OK
N vll ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIxX 1 0 0 bubmmoreka [JOK

MMU TIPOCTBIX U CIOXKHBIX BEIIECTB IO
rpynmnaM u nepuoaam

https://m.edso0.ru/f8468927
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Cucremaruzanys u 00001LIEHUE 3HAHUM

bubnunoreka LIOK

9
10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnoreka HOK
10
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHbIE B3aUMOIEHCTBUS
BaneHTHOCTb U BaJICHTHBIE
11 BO3MOXHOCTH aTroMOB. CBSI3b bubnuoreka [{OK
JJIEKTPOHHON CTPYKTYPBI MOJIEKYI C HX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MosiekyasipHOToO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBneHue 0 KOLIOUIHBIX bubnmorexa [IOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE 1
15 HEHaCBIIIeHHEIE, PACTBOPUMOCTH bubmorera TIOK
P p ’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM
17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

"nn

pacTBOpEHHOTO BelecTBa'", "MOJIsIpHas
KOHLeHTpauus"

https://m.edsoo0.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIATypa bubnunoreka LIOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUN bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [lepuonnueckuii
3akoH u [lepuoauyeckas cucrema bubnnorexa [JOK

20
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEIIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnnorexa [JOK
P PP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEHUsIM

23 XUMHYECKHUX PEAKIUN U buGnnorexa [JOK

p https://m.edso00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOM peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuszatopsl
25 ['omMoreHHBIE U TeTEPOTEHHBIE PEaKITUN
26 [TpakTuyeckas padora Ne 1 o teme bubmuotexa [JOK

"BausiHue pa3nuvHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX (GaKTOPOB HA bubmmorexa [JOK
P P Y https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHYECKOTO PaBHOBECHS
DNEKTPOIUTHYECKAS AUCCOITUAITHS.
29 CI/IJ‘IBHI:I)JG u cinabbie BJI'IIGKT (I)IJ'II/I:BI bubmmorexa [IOK
P ' https://m.eds00.ru/5f766bdf
CreneHp AuccoOMAIMN
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX .‘ECTBO :B Bono Ho HBIII)>'I " bubmorexa HOK
g P POB. DONOPOA https://m.edso0.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAOIINE B PACTBOPAX bubmmorexa [JOK
P . P P https://m.edsoo.ru/09d5adbd
JEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XuMHUuecKue peakiiuu B pacTBOpax bubmorexa HOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
33 eakiuu. Baxuenime oKucaIuTeau u bubmorexa LHOK
peaKtin. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HMOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemenve 3a1a4y pa3aMvHbBIX THIIOB bubmorexa HOK
&P https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 00001IeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUEe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o reme bubnuoreka [JOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[leproanyueckoit cucreMe XUMHUECKUX
40 snementoB /1. 1. Menpaeneena u Bubmiorexa OK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIOB
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
PO, CEPEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa LTOK

AT https://m.eds00.ru/4e223795
XUMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCIIOPOJICO/IEPKAILUE COCTMHEHMS bubmmorexa LIOK
POACOACPHAT A https://m.eds00.ru/6b3255e6
raJIOTeHOB
JlabopaTopHblie 1 IPOMBIIIITICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 IKCIIEPUMEHTAIBHBIX 3374 110 TeMe

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 OKcHIBI H ITEPOKCHIBI
A POKCHA https://m.eds00.ru/5c8816a0
49 Pertenne 3aga4 pa3IMyHbIX TUIIOB bubmorexa [IOK
et P https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI MOJTYYCHUS (IE)I/ISII)/IIICCKI/IC u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo/I, CyJIb(PUIBI
POBOAOPOZ, CyIbGHA https://m.eds00.ru/7c875999
Kucnopoacoaepskaiiue coe IMHEHHS
52 Cephl gCO6eHHIz)CTI/I CBOMCTB CEpHOI bubmorexa [TOK
Pl p https://m.edso00.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa IOK

" P . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CroCcoOBI MOTyYeHus, Pu3ndecKue u bubmmoreka [JOK
XHUMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoacoaepskaiiue coequHEHHS

55 azora %CO6€H§OCTH CBOWCTB a30THOM bubmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta U €ro COeIMHEHU. bubmuorexa [JOK

A3OTHBIE Y10OpEHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XUMHUYecKkue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl docdopa,

58 docdo c((I)) eq)xcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
https://m.edso00.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 JIOTPONHbIE MOAU(DUKALINY; bubmmnoreka HOK
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne I(l)y;(l\s) . (OJ'I)BHaSI Kf/[ICHOTa ueé brbmmorexa [JOK
YIACPOAAtIV), YT https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa [TOK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJL,
64 cfoco61>1 0TI elfm (1)1/13nzecr:’1<:11e " Bubmmorexa [IOK
i L https://m.eds00.ru/143558ab
XUMHYECKHUE CBOMCTBA
65 Oxkcua kpemausi(1V), kpemanesas bubmmoreka [JOK
KHCJIOTA, CUIIMKATHI https://m.edsoo.ru/3170e7b1
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edso0o.ru/393cdac0

coeauHennii. CTEKI0, €ero nojiydyeHue,

https://m.edso0.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LHOK
ladp https:/m.eds00.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeraniasr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
20 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanioB B
[Teproauaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS buGnuorexa [JOK
) P https://m.edso00.ru/9839c16c¢
AEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHe METAILIOB B bubnuorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MeTauioB. Kopposust bubnnorexa [JOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB Bubmuorexa IOK
atp https://m.edsoo.ru/e3de37hb6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUI
75 MeTaJIJII)OB O6mue cnopcolébl H(F))n YEeHUS bubmmorexa TIOK
- oot y https://m.eds00.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka metayion |A-
76 rpynumsl [lepruogudeckoi cucTemsl bu6muoreka [JOK

XUMUYECKUX IeMEHTOB. Hatpuii u
KaJIMii: moiydeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTHIX BECIICCTB U UX COG,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XMMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUAPOKCH]IA AJIFOMUHUS, bu6mmoreka IIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3amay pa3nuvHBIX TUIIOB
IIpakTruyeckas pabora Ne 7. Pemenue
82 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubmmorexa [JOK
3 g https://m.edsoo.ru/27a4af43
"Mertasuisl TJIaBHBIX OATPYIIT"
OO1mas xapakTepucTUKa METaIOB
83 no0ouHbIX noarpymm (b-rpymm) bubnuorexa [IOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX https://m.eds00.ru/610d7431
AJIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA
84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK
P ’ https://m.edso0.ru/9911bef3
MIPUMEHEHNE
85 Baxxneiimume coeqHEHUsT MapTaHIia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTENIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHenuit. [Tomydenue bubmmorexa [JOK
8 ) i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
du3nYeCKre U XMMUYECKUE CBOMCTBA
87 MeIU U €€ COCTMHECHUM, UX bubmorexa LOK
g A ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COCAUHEHHUH, HX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas paborta Ne 8. Pemenue
89 AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe brbmmorexa [TOK
p a https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"”
90 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa LOK
A& https://m.eds00.ru/a8b83d83
O06001IeHre U CUCTEMATU3AIIHS
91 M3yYEHHOTO MaTepHalia 1o Teme brbmmorexa [TOK
" Y " P https://m.edso00.ru/e91fe975
Metanbt
92 KonTponbHas pabora no teme bubmuoreka [IOK
"Meramnsr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOI'O Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

ITonstue o HAayYYHBIX MCTOOAxX
HncCiaca0oBaHusA BEIICCTB

https://m.edso0.ru/080fe1f0
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
26 P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napproMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTEINILHBIE Y KOHCT HOHHBIE 1 bubnnorexa [JOK
P PYKIL https://m.edso0.ru/61e69003
MaTepHuabl
XUMUS B CEIIECKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 but6mmorekxa [IOK
110 TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkiinonepHoe odmiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus; yriaybonenHoe ooydenue, 11 kinace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






