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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpaMma 1o XuMHM Ha ypOBHE CpeAHEro obiero oopazoBaHus pa3paboTaHa Ha oc-
HoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii deneparum,
TpeOOBaHUI K pe3yabTaTaM OCBOCHMs (elepanbHON 00pa30BaTeNbHON MPOrpaMMbl CPEAHEro OOLIero
obpazosanus(POII COO), npeacrapneHHbIX B DeepaibHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaH-
napte COOQO, ¢ yuérom KoHuenuuu npenojaBaHus yu4eOHOTo mnpeaMeTra «XUMHs» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickoit @enepanuy, peanus3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OC-
HOBHBIX MoJioxeHul «Ctparerun pa3putusa Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025
roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUS Ha ypOBHE YIiyOJEHHOIO M3y4EHHUS 3aHMMAET Ba)XKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4YHOTO 0Opa3oBanus yuyamuxcs 10—11 kimaccoB. M3ydyenue npenmMera, peaan3yeMoe B yCIOBUSAX TU}-
(bepeHInpOBaHHOTO, MPOPUIBHOTO 00yUeHUsl, MPU3BAHO O0ECHIECUYHUTh 001Ie00pa30BaTENbHYIO U 001IIe-
KYJIBTYpHYIO TTOJTOTOBKY BBIITYCKHHKOB IITKOJIBI, HEOOXOAUMYIO JUIS afanTalii UX K OBICTPO MEHSIO-
IIMMCS YCIIOBUSIM KM3HH B COLIMYME, a TaKXkKe JUIs MPOJODKEHUS 00yUYEeHHUsl B OpraHu3anusax npogdeccu-
OHAJIBHOTO 00pa30BaHMs, B KOTOPBIX XUMHS SIBJISICTCS OJTHOW W3 IPUOPUTETHBIX TUCIIHILIHH.

B nporpamme no XxuMuu HazHaueHUe npeaMera « XUMHUs» OoIydaeT MoAPOOHYI0 MHTEPIIPETALIUI0
B COOTBETCTBHH ¢ ocHOBomonararomumu nojoxeansmMu @I'OC COO o B3auMo00yCI0OBICHHOCTH TIEeNEH,
COJZiepKaHusA, pe3ylabTaToB OOydyeHMss M TpeOOBaHUI K YPOBHIO IOATOTOBKU BBIITYCKHUKOB.
CBHIETEIHCTBOM TOMY SIBIISIFOTCS CJICAYIOIINE BBITTOJIHAEMbIE IIPOTPAMMON IO XUMUHU (PYHKIIUH:

o MH(GOPMALMOHHO-METOINYECKasi, pealn3alus KOTOpoil oOecrieyuBaeT MojlyueHue Mpej-
CTaBJICHMS O LEJISAX, COJIEPKAaHUM, OOLIel cTpaTeruu o0ydeHus, BOCIIUTAHUS U Pa3BUTHS 00Y4aroIIHUXCs
CpeACTBaMU MpeIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOQUIIS;

o OpraHU3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpeaycMaTpUBAeT ONpeAeieHHE: NMPUHIIUIIOB
CTPYKTYPUPOBAHHUS U MOCJEI0BATEIbHOCTH MU3y4eHUsl y4eOHOro MaTepuasa, KOJUYECTBEHHbIX U Kade-
CTBEHHBIX €r0 XapaKTEepPHUCTHUK; MOAXO0J0B K (POPMHUPOBAHUIO COAEPIKATEILHOW OCHOBBI KOHTPOJS U
OLIEHKH 00pa30BaTelIbHBIX JTOCTHKEHUI 00yJaronuxcs B paMKax WTOTOBOM aTTecTaluu B (opme eau-
HOTO TOCYZIapCTBEHHOT'O 9K3aMeHa 110 XUMHH.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYEHUSI XUMUH:

. yCTaHaBJIMBAaeT MHBApPUAHTHOE MPEIMETHOE COJIepKaHue, 00g3aTeabHOe Ul U3yUeHUs B
paMKax OTAeIbHBIX IpoQuiIeii, mpeaycMaTpuBaeT paclpeielieHue U CTPYKTYpUpOBaHKE ero Mo Kiaccam,
OCHOBHBIM CO/IepKaTeIbHbIM JTMHUSAM/pa3ienam Kypca;

. Ia€T MpUMEpHOE pacnpeeseHne y4eOHOro BpeMeHH, PEKOMEH/1yeMOT0 JIIsl U3Y4eHUs OT-
JeNbHBIX TEM;

o npeaaraeT NpUMEPHYIO MOCIEeI0BaTEIbHOCTh U3YUEHUs yUeOHOro MaTepuaia ¢ y4éToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX M MEXKIIPEIMETHBIX CBS3CH;

. IaéT METOAMYECKYIO MHTEPITPETALUIO eNIel M 33/1a4 U3yUYeHHUs ITpeIMEeTa Ha YIITyOJIEHHOM
YPOBHE C YUETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpEeIHEro 00I111ero 00pa3oBaHusl, CoaepKaTeb-
HOM XapaKTepUCTHKH IJIAHHUPYEMBIX Pe3yJbTAaTOB OCBOEHHS OCHOBHOU 00pa3oBaTeNbHOI MpOrpaMMbl
cpeaHero oouiero o0pa3oBaHus (JINYHOCTHBIX, METANIPEIMETHBIX, IIPEIMETHBIX), a TAK)XKe C YyI4ETOM OC-
HOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX JIEHCTBUI 00ydYaromerocs Mo OCBOCHHUIO COJEp)KaHUs Mpe.-
MeTa.

[To BceM Ha3BaHHBIM MTO3UIIHMSIM B IPOTPaMMe IO XUMHH IPETYCMOTPEHA IIPEEMCTBEHHOCTH ¢ 00Y-
YEeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl. 3a mpe/eiaMi YyCTaHOBJICHHOH IPOTrpaMMOoii
[0 XUMUU 00s3aTeIbHON (MHBAapHUAHTHOM) COCTaBISIONIEH coep aHusl Y4eOHOTro mpeaMeTa «XuMUs»
ocTaéTcss BO3MOXKHOCTh BHIOOPA €r0 BAPHATUBHOM COCTABIIAIONIEH, KOTOpast JOKHA ONMPEeNsAThCS B CO-
OTBETCTBUHU C HANpPaBJICHUEM KOHKPETHOTO NMpoduiiss 00ydeHus.



B cootBercTBUU ¢ KOHIIENTYanbHBIMU TIoNOKeHUsIMU DT'OC COO 0 Ha3HAYCHUH MTPEIMETOB Oa-
30BOT0 U YTIyOJEHHOTO ypOBHEH B cucteMe qudPepeHImpoBaHHOTO 00YUEHHUS HA YPOBHE CPEIHETO 00-
Iero 00pa30BaHUs XUMUsI Ha YPOBHE YIITyOJIE€HHOTO M3YUYCHHSI HAIIPABJICH HA peaTn3aIuio IPeeMCTBEH-
HOCTH C MOCIEAYIOLUIUM STAloOM MOJYYEHHS] XMMHUYECKOr0 00pa3oBaHus B paMKax U3Yy4eHHUs CIIelHalb-
HBIX €CTECTBEHHO-HAYYHBIX U XUMUYCCKUX JUCIUILUIMH B BY3aX U OPTaHU3ALHUAX CPEIHEro Mpodeccuo-
HaJIbHOI0 00pazoBanus. B 3T0ii cBs3M U3yueHue npeamera «XUMHUs OPUEHTUPOBAHO TPEUMYILIECTBEHHO
Ha pacIIUPEHHE U YIITyOJICHHE TEOPETUISCKON U TPAKTHIECKOH IMOATOTOBKH 00yUYaIONINXCSI, BBIOPABIINX
ornpeAenéHHbId NPoQuiib 00y4eHUsI, B TOM YHCIIE C EPCIEKTUBOM MOCIEIYIOIIEro MOTyYeHHs] XUMUYe-
cKoro oOpa3oBaHUs B OpraHu3anusix npodeccruoHansHoro oopasosanus. Hapsaay ¢ atum, B cBete Tpedo-
Baanii ®I'OC COO k mraHWpyeMbIM pe3yjbTaTaM OCBOCHHs (emepaibHON 00pa3oBaTEIBHOW IPO-
IpaMMBbI CpeJTHEro O0IIero 00pa3oBaHuUs H3yueHHUE MPeIMeTa « XUMUs» OPUEHTUPOBAHO TAKXKE HA pellie-
HUE 3aJ1a4 BOCIIUTAHUS U COLIMAILHOTO PAa3BUTHS 00yUaroluxcs, Ha (OPMUPOBAHUE Y HUX OOIIEUHTEN-
JEKTyallbHBIX YMEHUH, YMEHHUH pallHOHATH3AINH Y4eOHOTO TPyAa U 0000IIEHHBIX CTIOCOO0B IeATeIbHO-
CTH, UMEIOIIUX MEXAUCIUIIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

CocTaBisFOIMMH MIpeaMeTa «XUMHS» Ha YPOBHE YIITyOIEHHOTO U3YUCHHSI SIBJISIFOTCS YTITyONIEH-
HbIe Kypchl — «Oprannueckas Xxumusi» 1 «O01as u Heopranudeckast xuMusi». [Ipu onpenenenun noaxo-
JIOB K OTOOPY M CTPYKTYPHOM OpraHU3allluy COAECPIKAHUS ITUX KYPCOB B POTpaMMe 1O XMMUHU 32 OCHOBY
npuHATH onoxxkeHus PI'OC COO o paznuuusax 6a30BOro 1 yriryoIEHHOTO ypOBHEH H3yUeHUs ITPeIMETa.

OcHoBy conepxanusi KypcoB «Oprannyeckas Xumusi» u «O0111ast 1 HeOpraHu4yeckast XUMHUsD CO-
CTaBJIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUNA M YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YUYECHHUS
npeaMera. JTa CUCTEMa 3HaHWM MojdydaeT OonpeaeéHHOE TEOPETUUECKOE JO0NOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYHIECTBEHHO OONBIINN 00bEM (haKTONIOrHuecKoro marepuana. Tak, Ha yrnyOnéH-
HOM YPOBHE U3yUY€HHUS IIpeIMeTa o0ecreueHa BO3MOKHOCTh 3HAUUTEIILHOTO YBeJInUeHUs 00bEMa 3HAHUIM
0 XMMHUYECKHUX AJIEMEHTaX U CBOMCTBAX MX COEAMHEHUN Ha OCHOBE PACIIMPEHUSI U YTIyOJIeHHs TPeICTaB-
JIEHUU O CTPOCHUHU BEIIECTBA, XUMHUECKOM CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKluid, paccMaTpu-
BaE€MbIX C TOYKU 3PEHUsI XUMHUUECKON KHHETUKU U TepMOAUHAMUKH. V3ydeHne nepuonyeckoro 3aKkoHa
u [lepuoanyueckoil CUCTEMbI XUMHUYECKHUX AJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXaHUYe-
CKHUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKas CBS3b OOBSACHSETCS C TOUKH 3pEHUs DJHEpreTuye-
CKUX U3MEHEHUH mpu € 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOYKH 3PSHHS MEXaHU3MOB e€ 00pa3o-
BaHuA. V3ydeHue TUIIOB peakiuii TomoiaHsIeTcsl (OPMUPOBAHUEM MPEICTABICHUN 00 3MEKTPOXUMUYIE-
CKHX TIpOIIeccax M AJIEKTPOJIM3E PACIJIaBOB M PACTBOPOB BeIlIeCTB. B Kypce opraHudecKkod XUMHH MPU
PacCMOTPEHHH PEaKIIMOHHOW CIOCOOHOCTH COEAMHEHMH YAenseTcs oco0oe BHUMaHHE BOMpocaMm 00
AIEKTPOHHBIX P (PeKTax, 0 B3AUMHOM BIIUSIHIM aTOMOB B MOJICKYJIAX U MEXaHU3MaX PEaKIIUi.

Oco0oe 3HaUeHUE UMEET TO, YTO Ha CO/IeP )KaHNE KypCOB XUMUU YTTTyOJIEHHOTO YPOBHS U3YUSHHS
JUTSL KJIACCOB OMpeAesIEHHOT0 Mpoduiis (rIaBHbEIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JAOMOTHEHUH K
o011ei cucreMe mpeIMETHBIX 3HaHUI) OKa3bIBAIOT BIHMSIHIE CMEKHBIC MMPEAMETHI. Tak, Harpumep, B CO-
Jep>KaHUH TIPEAMETA JIJISl KJIACCOB XUMHUKO-(PU3nuecKoro mpoduist 60Jbiioe 3HaYeHUE OyIyT UMEThH dJie-
MEHTHI y4eOHOT0 MaTepuana mno oomeit xumun. [Ipu u3yuyeHnn npeaMera B JaHHOM CIIydae akieHT OyaeT
C/IeJIaH Ha OOIIHOCTh METOJOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMHUH U B U3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJEKyIsapHas Teopus B (PU3HKE), 3aKOHBI COXPAHEHUs MAacChl U SHEPTUH, 3a-
KOHBI TEPMOJIMHAMUKH, DJIEKTPOJIN3a, PEICTABIICHUS O CTPOSHUHU BEILIECTB U JIPYTOE.

B 10 e Bpems B copepkaHUM IpeaMeTa AJsl KIaCCOB XMMHKO-OMOIOTHYecKoro mpoduiist 6011b-
M yAenbHbIN Bec OyAeT UMeTh opraHndeckast XuMus. B aTom ciyyae npenoctaBisieTcsi BO3MOKHOCTh
i OoJiee 0OCTOSATENHHOTO PACCMOTPEHUS XMMHUECKON OpTaHM3allK KIETKA KaK OMOIIOTHUYECKO CHh-
CTEMBI, B COCTaB KOTOPOH BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIUIMHIbI, OCITKH,
YII€BO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS 0 COCTaBE U CBOMCTBAX MPEACTABUTENEH
OCHOBHBIX KJIaCCOB OPTaHUYECKUX BELIECTB CIY’KAT OCHOBOM JJIsl U3yUEHUs CYIIIHOCTH Mpo1ieccoB (HoTo-
CUHTE3a, IbIXaHUs], MUILEBAPEHUS.

B nnane popmupoBaHusi OCHOB HAYYHOTO MUPOBO33PEHHS, OCBOCHUS OOIIIEHAYYHBIX METOJIOB TI0-
3HAHUSA U OTBITA MPAKTUIECKOTO TPUMEHEHHU S HAYYHBIX 3HAHUN U3y4deHHe peaMeTa « XUMUs» Ha yTriayo-
JEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBSA3SX C YUCOHBIMU MPEAMETAMU, BXOISIIUMH B COCTaB



npeaMeTHBIX oOnacteil «EcTecTBeHHO-HayuHbIe peaMeThl», «MaremaTnka U uHpopmaTikay u «Pyc-
CKHU SI3BIK U JIATEPATYPA».

[Tpu u3yueHun ydeOHOro npeamera «XuMUs» Ha YriayOJ€HHOM ypOBHE TakXke, Kak Ha ypOBHE
OCHOBHOT'O U cpeHero oouiero oopa3oBanus (Ha 6a30BOM ypOBHE), 3ajjaueii IepBOCTENIEHHON 3HAYUUMO-
CTH siBieTCS (POPMUPOBAHHE OCHOB HAYKH XMMHH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaK-
TUYECKOW IEATEIbHOCTH YEJI0OBEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenue sTol 3anauun
Ha yrJIyOJIEHHOM YpOBHE U3YyU€HUs IIpeIMeTa MperoaracT pealu3auuio TaKux Lesei, Kak:

o (dbopMHpoBaHKE NPEJCTABICHUN: O MaTepPUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SBJICHUM IIPUPOJIBI, O MECTE XMMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ BEYLICH POJIH B
obecrneyeHnn yCTOWYMBOIO Pa3BUTHA YEJIOBEUECTBA: B PELICHUH IIPOOJIEM SKOIOTUYECKOM, SHEepreTHye-
CKOM ¥ TUILIEBOM O€30MaCHOCTH, B Pa3BUTUN MEAUIIMHBI, CO3JJAHUN HOBBIX MaT€PHAJIOB, HOBBIX HCTOYHH-
KOB SHEPIuu, B 00eCIeYeHNN PALMOHAIBHOTO PUPOJIONIONIB30BaHu, B (POPMUPOBAHIMN MUPOBO33pPEHUS
1 001Iel KyJIbTYphI YEJIOBEKA, a TAK)KE HKOJIOTUIECKH 0OOCHOBAHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO
U IPUPOJTHOU cpelie;

. OCBOCHME CHUCTEMbl 3HAHHUM, JIEKAIUX B OCHOBE XHMMMUYECKOM COCTABIIAIOLIEH €CTe-
CTBEHHO-HAyYHOH KapTHUHBI MHUpa: (yHIAMEHTAIbHBIX MOHSATHHA, 3aKOHOB M TEOPHHA XMMHHU, COBPEMEH-
HBIX IPEJICTABJICHUN O CTPOEHUM BEILECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, MOHHO-MOJEKYJSIPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX M KMHETHYECKUX 3aKOHOMEPHOCTAX INPOTEKAHUS XMMHUYE-
CKUX PEaKLMH, O XUMUYECKOM PaBHOBECUH, PACTBOPAX U JAMCIEPCHBIX CUCTEMaX, 00 OOLIUX HayYHBIX
IIPUHIAIIAX XUMUYECKOTO IIPOU3BOJCTBA;

o ¢dopmupoBaHue y 00y4yaroIIUXCsl OCO3HAHHOTO NMOHUMAaHUs BOCTPEOOBAHHOCTH CHCTEM-
HBIX XUMUYECKUX 3HAHUN Ui 0OBSCHEHUs KIIFOYEBBIX UJEH U MPoOJieM COBPEMEHHONW XUMMH, i 00b-
SICHEHUS U MIPOTHO3UPOBAHMUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IIPUPOAY; TPAaMOTHOIO pelie-
HUS [Ipo0JIeM, CBSI3aHHBIX C XMMHUEH, IPOrHO3MPOBAHUS, aHAJIN3a U OLEHKHU C MO3ULUI IKOJOrHYeCKOn
0€30MaCHOCTH TOCJIECTBHIA OBITOBOM M MPOU3BOACTBEHHOHN JIEATEIILHOCTH YEIIOBEKA, CBA3aHHOU C XH-
MHYECKHUM MPOU3BOJCTBOM, UCIOJIb30BAaHUEM U N1epepabOTKOM BEILECTB;

. yri1yOJieHHe IPEACTABICHUN O HAyYHBIX METOAAX MO3HAHMS, HEOOXOMMBIX JIJIs TproOpe-
TEHUS] YMEHHI OPUEHTHPOBATHCS B MUPE BELIECTB M OOBSICHEHHSI XUMHUECKUX SBJICHHI, UMEIOIIAX MECTO
B IIPUPOJIE, B IPAKTUYECKOU AEATEIbHOCTHU U IIOBCEIHEBHOU KU3HHU.

B nnane peanuzanuu nepBooYepeIHbIX BOCIIUTATENbHBIX U Pa3BUBAIOIINX (DYHKIUH [EJIOCTHON
CHCTEMBI CpEeIHEro oo1ero o0pa3oBaHus MpU U3yUYEeHUH MpeaMera «XUMHs» Ha YriyOln€HHOM ypOBHE
0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TAKKE IETH U 3a7a41, KaK:

o BOCIUTaHHE YOEXKIEHHOCTH B M0O3HABAEMOCTH SIBIICHUM NMPHUPOJIbI, YBaXKEHUS K MPOLIECCY
TBOpYECTBA B 00JACTU TEOPETUYECKUX U MPUKJIAIHBIX UCCIEIOBAaHUI B XMMHUHU, (pOpMUpOBaHIE MUPO-
BO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

L4 Pa3BUTHEC MOTHBAIIUHU K O6y‘leHI/II-O " IMO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMO-
BOCIIMTAaHUIO HA OCHOBC YCBOCHU O6H_I6LI6J'IOBGLICCKI/IX HCHHOCTeﬁ;
L4 Pa3BUTHEC TTO3HABATCIIbHBIX NUHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH

oOyuaromuxcsi, QOpMUPOBAHUE Y HUX CO3HATEIBHOIO OTHOUIEHHSI K CaMOOOPa30BAHUIO U HEPEPBIBHOMY
00pa30BaHMIO KaK YCJIOBMIO YCHEIIHONW MpPO(EeCCHOHATBLHOM M OOIIECTBEHHOM NeATeNIbHOCTH, OTBET-
CTBEHHOT'O OTHOLIEHMSI K CBOEMY 3710POBbIO U MOTPEOHOCTHU B 3J0POBOM 00pa3e KHU3HU;

o (dbopMHpOBaHKE YMEHUI U HABBIKOB Pa3yMHOT'0 PUPOAONOIb30BAHNUS, PA3BUTHE SKOJIOTU-
YeCKOU KyJIbTYpbl, IPUOOpETEHHE ONbITa OOIIECTBEHHO-TIOJIE3HOM 9KOJIOTMUYECKON eI TETbHOCTH.

OO0111ee YUCII0 YacoB, MPEyCMOTPEHHBIX [T U3YUEeHUS! XMMUH Ha YTITyOJI€HHOM YPOBHE CPEIHEr0
obrmiero oopazoBanus, cocrabnseT 204 gacos: B 10 kinacce — 102 yaca (3 gaca B Henento), B 11 kiacce —
102 gaca (3 gaca B HeZIEIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenMeT 1 3HaUE€HHE OPraHUYECKON XUMUH, NPEACTABICHIE O MHOTOOOpa3uH OpraHMueCcKHUX CO-
EIMHCHUM.

DNEKTPOHHOE CTPOEHUE aToMa yriepoja: OCHOBHOE M BO30YxAEHHOE cOCTosiHMs. BajeHTHbie
BO3MOKHOCTH aTOMa yriepoja. XMMHYECKasi CBSA3b B OPraHMYECKHX COSIMHEHHSIX. THIIbI THOpU N3N
aTOMHBIX opOuTanei yriepoja. Mexanusmbl 00pa3oBaHUs KOBaJIEHTHOM CBA3HM (OOMEHHBIN U TOHOPHO-
aKIENTOpPHBINH). THUIBI IEpeKpBIBaHUS aTOMHBIX OpOHTaNel, 6- U n-cBsA3u. OAMHapHasA, ABOWHAS U TPOii-
Has cBsi3b. CriocoObl pa3phiBa CBsA3EH B MOJIEKY/IaX OpraHu4eckux BemlecTB. [lonstue o cBo6oHOM pa-
JMKaJe, HyKJIeo(Hiie U 3JIeKTpopuie.

Teopust ctpoeHust oprannyeckux coequuenuii A.M. BytiepoBa u coBpeMeHHbIE MPeaCTaBICHUS
O CTPYKTyp€ MOJEKyJ. 3Hau€HHE TEOpUU CTPOECHUS OPraHUYECKHUX COEAMHEHUN. MOonekyspHble U
CTpYKTypHBI€ popMyibl. CTPYKTypHBIE (hOPMYIBI Pa3IMYHbIX BUAOB: pa3BEPHYTas, COKpalIEHHAs, CKe-
netHas. 3omepus. Buasl n3omepuu: CTpyKTypHasi, IPOCTPAHCTBEHHA. DJIEKTPOHHBIE 3PHEKTHI B MO-
JIEKyJIaX OPTaHUYECKUX COCTMHECHUH (MHAYKTHBHBINA 1 Me30MepHBIN 3(h(eKThr).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiecTB. [loHsATHE O (QYHKIMOHATBHON
rpynne. I'omonorus. 'omonoruueckue psiabl. CucreMaTH4ecKasi HOMEHKIIaTypa OpraHMueCcKUX COeqNHe-
Huii (IUPAC) u TpuBHasibHBIC Ha3BaHUS OTJICIBHBIX MPEJACTaBUTEIICH.

OcobeHHOCTH ¥ KIacCU(UKAIUS OpPTraHWYeCKHX peakiuii. OKUCIUTENT HO-BOCCTAHOBUTEIILHBIC
peaKkiuu B OPraHuuecKoOi XUuMUH.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALIECHUIN: O3HAKOMJIEHUE C 00pa3-
[IaMU OpPTaHWYECKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, OMBITHI 10 MPEBPAILCHUI0 OPraHUYeCKUX
BEILIECTB NP HarpeBaHuu (IJIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYHPOBAHUE MOJIEICH MOJIEKYII
OpPraHMYECKUX BEIIECTB.

Yraesogopoabl.

Anxkanbl. ['oMonorudeckuii psa ankaHoB, oOmas (Gopmyrna, HOMEHKIATypa U U30Mepus. DIeK-
TPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT alKaHOB, SP°-THOPHIM3AIA aTOMHBIX OpOUTasei yr-
nepoaa, 6-cBsi3b. PU3NYECKUE CBOWCTBA AIKAHOB.

XVMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMELICHM I, U30MEPHU3ALIH, JETUAPUPOBAHUS, ITUKIH-
3aluy, MUPOJIN3a, KpeKUHra, ropeHus. IlpencraBienre o MexaHu3Me peakifil paJuKalbHOIO 3aMellle-
HUSL.

Haxoxnenue B mpupoe. CriocoObl OMydeHUs U MPUMEHEHHE aJTKaHOB.

[uxnoankansl. OOmas GpopmMyina, HOMEHKIaTypa U usomepus. OCOOEHHOCTH CTPOCHUS U XUMH-
YECKUX CBOMCTB MasbIX (LIMKJIOMPONaH, IUKJIOOYTaH) U OOBIYHBIX (LIMKIIOTEHTaH, ITUKIOTEKCaH) IIHKIIO-
ankaHoB. CriocoOBbI MMOJIy4Y€HUs U IPUMEHEHHUE [IUKJIOAIKaHOB.

Anxkensl. ['oMonornueckuit psii aaxkeHoB, o0mas GopMynna, HOMEHKIATypa. DJIEKTPOHHOE U MPO-
CTPaHCTBEHHOE CTPOEHHE MOJIEKYI aTKeHOB, SP°-rHOPUIN3aIMs aTOMHBIX opOuTaneil yruepoaa, - u -
cBs3u. CTpYKTypHas M reoMeTprueckas ([uc-TpaHc-) usoMepus. Puznyeckue CBONCTBA aTKEHOB. XHUMU-
YeCKHUE CBOICTBA: peaKkIMy MPUCOEANHEHNS, 3aMEILIEHUs B O-TI0JI0KEHNE TIPU IBOMHOM CBSI3U, MOJIHUME-
puzanuu u okucienus. [IpaBmino MapkoBHukoBa. KauecTBeHHBIE peakiiny Ha JBOMHYIO CBsA3b. CTIOCOObI
MOJIy4YEHUs U TIPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIC, U30IUPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH JIEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOMCTB CONMPSIKEHHBIX AUEHOB, 1,2- u 1,4-npu-
coeaunenue. [lomumepusanus conpsoKEHHBIX AneHOB. CocoOb! MOTYYEHUs U MPUMEHEHHUE aJIKa/IueHOB.

Ankunbl. ['oMonornueckuii ps aJKUHOB, 001Ias popMyia, HOMEHKJIATypa U U30Mepusi. DJeK-
TPOHHOE ¥ MIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKUHOB, SP-TUOPHUIN3AIIMS AaTOMHBIX OpOUTaNelt yr-



nepoja. Pusnyeckue CBOMCTBA aIKMHOB. XMMUYECKUE CBOMCTBA: PEAaKLIMU IIPUCOCIUHEHHUS, AUMEPU3a-
MU U TPUMEPU3aluU, OKUciaeHus. KucioTHbie CBONCTBA aTKUHOB, MMEIOIINX KOHIIEBYIO TPOHHYIO CBA3b.
KavecTBeHHBIE peakiiui Ha TPOWHYIO CBA3b. CIIOCOOBI MONTyYeHHUS U TPUMEHEHNE AJIKUHOB.

Apomartudeckue yrieBoaopoabl (apeHbl). ['omonorudeckuii pan apeHoB, odmas Gopmysa, HO-
MEHKJIaTypa M U30Mepus. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNbI OeH3ona. dusnye-
CKHE CBOWCTBA apeHOB. XMMHUYECKHE CBOICTBA OEH30JIa K €ro rOMOJIOIOB: PEaKIUU 3aMelleHusl B OeH-
30JIbHOM KOJIBLIE ¥ YTJIEBOJOPOAHOM PATUKAJIE, PEAKIIUU IIPUCOECTUHEHMS], OKUCIEHUE TOMOJIOTOB O€H-
3ona. [IpeacraBnenue 00 OpUEeHTUPYIOLIEM ICUCTBUU 3aMECTUTENNeH B OEH30JIbHOM KOJIbIIE Ha IIpUMEpe
QJIKWIbHBIX PaJUKaIoB, KapOOKCUIbHOM, TMIPOKCUIIbHOM, aMMHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB cTupoda. [lonumepusanus cruposna. CriocoObl MoTy4eHus U npume-
HEHUE apOMAaTUUYECKUX YIJIEBOAOPOIOB.

[Tpupoansrtii ras. [lomytaeie HedTsHBIC Ta3bl. HedTh 1 €€ npoucxoxaenue. KameHHsIi yroip u
MPOAYKTHI ero nepepadoTku. CriocoOsl nepepaboTKu HEPTH: MIEPETOHKA, KPEKUHT (TEpMUYECKUH, KaTa-
JTUTUYECKHIT), pudopMuHT, muponus. [IpoaykTel nepepadoTku HeDTH, UX TPUMEHEHHUE B TPOMBIIIIJICHHO-
CTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KIIACCAMH YTJIEBOJOPOIOB.

DJNEKTPOHHOE CTPOEHME TajOreHIPOU3BOAHBIX YIJIEBOAOPOJOB. Peakiuu 3aMenieHus rajoreHa
Ha THAPOKCOTPYMIY, HUTPOTPYIIY, UAHOTPYIIY, aMUHOTpymiy. JlelficTBue Ha rajioreHnpon3BOIHbBIE
BOJHOI'O M CHUPTOBOrO pacTBopa LiEnoun. B3auMoaeiicTBre AUranoreHajJkaHoB C MarHUEM M LIHHKOM.
[TonsiTHE O METaNIOOPraHUYECKUX COeTUHEHHIX. VCronb30BaHNue raloreHNnpou3BOAHBIX YTIIEBOI0PO-
JI0B B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BELIECTB.

DKCepUMEHTAIbHBIE METOJIbI M3YYEHHUS BEIIECTB U UX IMPEBPALICHUI: H3ydeHHE (PU3MUECKHUX
CBOMCTB yIJI€BOJIOPO/IOB (PACTBOPUMOCTB), KAUECTBEHHBIX PEaKLUil YII€BOIOPOA0B Pa3INYHBIX KJIACCOB
(obecuBeurBaHME OPOMHOM MJIM HOJAHOM BOJIBI, PACTBOPA MEPMAHraHaTa Kaus, B3aUMOJICIICTBHE alleTH-
JIeHa ¢ aMMHAYHBIM PacTBOPOM okcuia cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE YTIIEpOoaa H BOJOPO/Ia
B OPraHUYECKUX BEIECTBAX, MOTYYCHHE STUJIICHA U U3yYEHUE €r0 CBOICTB, O3HAKOMIICHUE C KOJUIEKIIU-
avu «Hed1b» 1 «YT00B», ¢ 00pa3aMu miacTMacc, KaydyKoB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ yT-
JIEBOJIOPOIOB U TaJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[TpenensHble OgHOATOMHBIE cTUPTHL. CTpOeHHE MOJIEKYI (Ha IpUMepe MeTaHoja U 3TaHoja). ['o-
MOJIOTHYECKUH psJl, 001Iast hopmysia, u3oMepusi, HOMEHKJIATypa U kiaccudpuxaius. Ousndeckue cCBou-
CTBa IPEJEIbHBIX OJIHOATOMHBIX CIIUPTOB. BOJOpOIHbIE CBA3M MEXKIY MOJEKYJIAMU CIIUPTOB. XUMHYE-
CKH€ CBOMCTBA: PEAKIMH 3aMEIICHUs], IerHIpaTallii, OKUCICHMSI, B3aUMOJICHCTBUE C OPraHUYECKUMHU U
HEOpraHWYECKUMHU KucioTaMu. KaduecTBeHHas peakuys Ha OJHOATOMHbIE CIUPTHI. JlelicTBHE 3TaHONa U
MeTaHoJIa Ha OpraHu3M desoBeka. CriocoObl oyuyeHus: U MPUMEHEHHE OHOATOMHBIX CITUPTOB.

[Tpocteie 3¢dupsl, HOMeHKNaTypa M u3oMepus. OCOOEHHOCTH (U3MUYECKHMX W XMUMHUYECKHX
CBOMCTB.

MHoOroaromMHsle COUPTHI — STHIEHITIMKONIb U INIMIEPUH. PU3NYECKHE U XMMUUYECKHE CBOMCTBA:
peaxkuuu 3aMelleHus, B3auMOJICHCTBUE ¢ OPraHNYECKUMU U HEOPTaHUYECKUMU KHCIOTAMU, KAUeCTBEH-
Hasl peakiys Ha MHOroaTOMHbIE cliupThl. [IpecTaBienne o MexaHu3Me peakiui HyKiIeo(pIbHOTO 3aMe-
uieHust. JleficTBue Ha opranu3M yesnoBeka. CriocoObl MOTyuyeHus: U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIMSHUE THAPOKCOTPYNIBI U OeH305IbHOTO Aapa. dusn-
yeckue cBoicTBa (heHona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHoa. KauecTBeHHBIE peakiuu Ha (e-
HoJl. TokcuunocTh (eHona. CriocoObl MmosydyeHUss M npuMeHeHue ¢enona. denonpopmanbaeruaHas
cMoJIa.

KapOoHusnbHbIE COeMHEHNS — albJErHbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHMILHOMN
rpynmnsl. ['oMonornueckue psasl aabJeruoB U KETOHOB, oOmias GopMyna, H30Mepusi 1 HOMEHKJIATypa.
du3ndecKue CBOMCTBA albAETUAOB U KETOHOB. XHMMHUYECKHE CBOMCTBA albJAECTUI0B U KETOHOB: PEAKIINU
npucoeauHenus. OKHCIeHue allbJIeru/I0B, KaUeCTBEHHbIE peaklny Ha ayberu/ibl. CrocoObl MoayYeHHUs
U IPUMEHEHUE AJIbJIETUJIOB U KETOHOB.



OnHOOCHOBHBIE NpeieNbHbIe KapOOHOBbIE KHCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYH KapOOHO-
BbIX KHcHOT. M3omepust 1 HoMeHkarypa. dusndeckue cBOCTBa OJJHOOCHOBHBIX NMPEAETbHBIX KapOOHO-
BBIX KHCJIOT. BoopoiHbIE CBSA3M MEXy MOJIEKYIaMH KApOOHOBBIX KMCIIOT. XMMHUUECKHE CBOMCTBA: KHC-
JIOTHBIE CBOMCTBA, peaKIys 3TeprUpUKaLIU, PEaKIIUU C yYaCTHEM YIIJIEBOJAOPOIHOTO paaukaia. OcobeH-
HOCTH CBOWCTB MYPaBbHUHOW KUCIIOTHI. [IOHSITHE O MPOM3BOIHBIX KApOOHOBBIX KHCIIOT — CJIOKHBIX 3(hu-
pax. MHoroo6pasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIEIbHBIX U apOMATHUECKUX Kap-
OOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BBICIINX Kap-
OOHOBBIX KHCIJIOT: CT€apUHOBAs, MAIbMUTUHOBASA, OJICUHOBASL, IUHOIE8AS, TUHONEeHO08as KUCIOThI. Cro-
COOBI TOTY4EHUS ¥ IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnosxuble 3¢upsl. 'omonorudeckuii psj, oOuas popmysa, n3oMepus 1 HoMeHkiIaTypa. Ousuue-
CKHME U XMMHUYECKHE CBOMCTBA: THPOJIN3 B KUCIION U LEJIOYHOM Cpelie.

Kupsbl. Crpoenue, pusnyeckue 1 XUMUYECKHE CBONCTBA JKUPOB: THIPOJIN3 B KUCIION U IIETOYHON
cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKH HETPEAETbHBIX KUPHBIX KHCIOT. JKUphI B
MIPUPOJIE.

MBpbLI4 KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHUE.

OO6mmas xapakTepucTuka yrieBooB. Kinaccudukamus yrieBogoB (MOHO-, M- U TIOTUCAXaPHIbI).
Mounocaxapupsl: TII0KO03a, (pyKTO3a, rajakrosa, pubosza, nezoxkcupuboza. dusnueckue CBOWCTBA U
HaxoxaeHue B npupozae. orocunres. XuMuueckue CBOMCTBA TIIOKO3bI: PEAKIUU C yYaCTHEM CIUPTO-
BBIX U aJIbJCTHIHON IPYIII, CHUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHue. [IpumeHenne riaroKko3sl, € 3Have-
HUE B )KU3HEACATEIbHOCTH opranu3Ma. Jlucaxapuabl: caxaposa, MajabTo3a U JakTo3a. BocctanaBnuBaro-
II1€ ¥ HEBOCCTAHABJIMBaOIIKE nucaxapuabl. ['uaponus nucaxapuaos. HaxoxxaeHue B npupoje u npume-
nenue. [lomucaxapuapl: Kpaxmai, TIMKOTEH U Leuiono3a. CTpoeHrne MakpoMOJIeKy Kpaxmana, TITHKO-
reHa U [eJUI0103bl. PU3nyecKkre CBOMCTBA KpaxMalla U LEJUTI0JIO3bl. XUMHUUYECKUE CBOMCTBA Kpaxmaila:
THIPOIIU3, KAUeCTBEHHAS PEaKIUs ¢ MOAOM. XMMUYECKUE CBOICTBA LEJUTIONO03bI: THAPOIN3, MOIyYCHHE
3¢upoB 1emono3bl. [lonsTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCTepUMEHTAIbHBIE METO/IbI U3yUYECHHs BEIIECTB M WX MPEBPAIlEHUI: paCTBOPUMOCTD Pa3Iny-
HBIX CIIMPTOB B BOJIE€, B3aUMOICHCTBUE ITAHOJA C HATPUEM, OKUCIIEHHE 3TUIIOBOIO CIIMPTA B aJIbJETU]] Ha
packai€HHONM METHOW MPOBOJIOKE, OKUCIECHUE ATHJIOBOTO CIUPTA AMXPOMATOM Kajus (BO3MOXKHO HC-
[10JIb30BAHKE BUIEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMM Ha ajlbAETUAbl (C TUAPOKCUAOM JHaMMUHCE-
pebpa(l) u ruapoxcuaom menu( 1)), peakuus rmunepuna ¢ ruapokcuaom meau(ll), xumudeckue cBoricTBa
pacTBopa YKCYCHOW KHCIJIOTBI, B3aUMOJIEHCTBHUE PACTBOpPA TIIIOKO3BI ¢ ruapokcuaom menu(ll), Bzanmo-
JeicTBHE Kpaxmala ¢ HOJOM, PElIeHUE HKCIEePUMEHTAJIbHBIX 3a/ad 1o TeMaM «CrnupThl U (EHOIBI,
«Kap6onoBbie Kuciaotsl. CiiokHbIE I(QUPBI».

A3oTcoaepxaniye OpraHunyecKne CoeINHEeHusl.

AMHHBI — OpraHUYEeCKHEe MPOU3BOHbIE amMMHaka. Kiaccudukaius aMiuHOB: anudaTrudeckue u
apoMaTH4YeCKHe; IEpBUYHbIC, BTOPUYHBIC U TpeTHUHbIe. CTpOeHHE MOJIEKYII, 001as (hopMya, u3oMepus,
HOMEHKJIAaTypa U (U3HUYECKHe CBOMCTBA. XHMMUYECKOE CBOMCTBA alW(ATUYECKUX AMMHOB: OCHOBHBIE
CBOMCTBA, aJKWJIMPOBAHUE, B3aUMOJIEUCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM kucinoTol. Conn ajmku-
JTAMMOHHSI.

AHWIIMH — NPEJICTaBUTENIb AMUHOB apoMaTtuueckoro psiaa. CtpoeHune aHuinHa. B3auMHoe Bius-
HUE IPyNI aTOMOB B MOJIeKyJie aHWIMHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHMIMHA. KauecTBeHHBIE
peakiuu Ha aHunuH. CriocoObl MOTy4YeHHs U IpUMeHeHne anudatndeckux aMmuHoB. [lonydyenne anunuHa
U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknatypa u uzomepus. OTenbHbIe TPEACTaBUTENN (.-aMUHOKHUCIIOT: TJIH-
1UH, anaduH. Ou3ndecKkue CBOWCTBA aMUHOKHUCIIOT. XMMHUUECKHE CBOMCTBA aMUHOKUCIIOT Kak amdorep-
HBIX OPTaHUYECKUX COCTUHEHUH, peakIus MOJTUKOHIESHCAIINH, 00pa30oBaHUe MENTHIHOW CBs3U. buono-
rU4ecKoe 3Ha4eHHe aMUHOKUCIOT. CUHTE3 U THAPOJIU3 MENTHI0B.

Benku xak mpupoaHbie monmuMepsl. [lepBudHas, BropuyHas ¥ TpETUYHAS CTPYKTypa OenkoB. Xu-
MUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, AEHATYpallls, KaYeCTBEHHbIE PEaKIIUU Ha OEJIKU.

DKCTepUMEHTAIbHBIE METObI U3YUEHUS BEIIECTB U MX MPEBPAIIEHUI: pacTBOPEHHE OEIKOB B
BOJI€, IeHATypalys OEIKOB IIPH HarpeBaHUH, [IBETHBIE PEAKIIMU HA OEJIKU, pellIeHne SIKCIIEPUMEHTAIbHBIX



3a/1a4 10 TeMaM «A30TCOJepKallie OpraHnuecKrue cCoeTMHeHUs» U «Pacno3HaBaHne opraHM4ecKux co-
€IUHEHUNY.

BbicokoMosieKy/JISIDHBIE COeIMHEHHUS.

OcHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COSMHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYP-
HOE 3BEHO, CTENEHb MOJIMMEPU3AIHU, CPEIHS MOJIeKy sipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BBICO-
KOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIHs U MOJMKOHICHCALIUS.

[Tonumepubie Matepuansl. [lnactMaccsl (MOMUATHIICH, TOTUIPOIUIICH, TOJIMBUHUIXIIOPU/T, TTOJTH-
CTHPOJI, TOJUMETHIMETAKPIIIAT, MOJIMKApOOHATHI, MONMUATUICHTepedTaNaT). YTUIM3aus U mnepepa-
00TKa MIacTHKA.

DnacToMepbl: HATYpallbHBIN Kay4dyK, CHHTEeTHUECKHE KayuyKu (OyTaaIueHOBbI|, XJIOPOIIPEHOBDIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE BO-
JIOKHO), CHHTETHUYECKHE (KaIpOH U JIaBCaH).

[TonmuMmepsl crienuanbHOrO Ha3HaueHus (TedIoH, KeBiap, JIEKTPOIPOBOISAILINE TOIUMEPDI, OHO-
pazyiaraeMble MOJIUMEPHI).

DKCrepUMEHTAIbHBIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBpPALICHHUI: 03HaKOMJICHHE ¢ 00pas3-
[IaMU TIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMACC, KAy4yKOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a-
nad no teMe «Pacro3HaBaHue IIaCTMACC U BOJIOKOH».

Pacuérnble 3anaum.

Haxoxnenue MosekymsipHOil GOpMyIbl OPraHUu4ecKoro COSAMHEHHUS 110 MAacCOBBIM JIOJISIM dJie-
MEHTOB, BXO/JIAIIMX B €0 COCTAaB, HAX0XKICHUE MOJICKYJIAPHON (POPMYJIBI OPraHUYECKOTO COSTUHEHMUSI 110
Macce (00BEMY) MPOAYKTOB CropaHus, M0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEaKIIUU
W/WJM KICXOJTHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (hOPMYIIBI OPraHHMYECKOTO BEIIECTBA HA OCHOBE
€ro XMMHYECKHUX CBOICTB WM CIIOCOOOB MOJTYYECHHS, ONPEAETICHIE IO BBIX0a MPOAYKTa PEakuu OT
TEOPETHUYECKU BO3ZMOYKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBA3€M MpU U3ydyeHUM opraHudeckoid xumuu B 10 kiacce ocy-
IIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA, IPUHS-
TBIX B OTJICJIBHBIX MIPEJAMETAX €CTECTBEHHO-HAYUYHOIO [UKIIA.

OO01ure ecTeCTBEHHO-HAYYHbIE TOHSATHUS: SIBJICHNUE, HAYYHBIN (DaKT, TUIOTE3a, TEOpHsI, 3aKOH, aHa-
JIU3, CUHTE3, Ki1accu(uKalus, HabJtoIeHue, U3MEepEeHue, SKCIIEPUMEHT, MOJIEb, MOJIEJINPOBAHHUE.

®du3nka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUUYECKUI YPOBEHb, BE-
IIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (U3MUYECKUE BEIIMUMHBI, SUHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPTHs, Macca.

buonorus: kierka, opranus3M, dKocucTema, omocdepa, MeTadoIn3M, HACIEACTBEHHOCTh, aBTO-
Tpo(HBIN U TeTepoTpodHBIN THI MUTaHUA, OpokeHue, HOTOCHHTES, AbIXaHHUE, OCNIKH, YTIEBOIbI, JKUPBI,
HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHNBO.

TexHomorHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATBLHOTO MUTAHMS, MOIOIITUE CPEACTBA, MaTe-
pHUAabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuii anement. M3otomnbl. CTpoeHne 3IeKTPOHHBIX 000110-
YeK aTOMOB, KBAHTOBBIE UHCJIa. DHEPTeTUYECKUE YPOBHU U IOypOoBHHU. ATOMHbIe opouTanu. Knaccudu-
Kallusi XMMHUYECKUX JIEMEHTOB (S-, p-, d-, f-amemenTsl). PactipeienieHue 3JeKTpOHOB 110 aTOMHBIM OpOu-
TaJIsIM. SHGKTPOHHBIG KOH(I)I/IpraHI/II/I aTOMOB 3JICMCHTOB nepBoro—quBépToro nepruoaoB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUH, SJIEKTPOHHBIE KOHPUTYPALIUHA HOHOB. DIEKTPOOTPUIIATEIILHOCTD.



Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHToB .M. Menneneesa.
CBs3b EpUOANYECKOro 3aKkoHa U llepmoamyeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUYECKUX JJIEMEHTOB U 00pasye-
MBIX UMM MPOCTBIX M CJIOKHBIX BEIIECTB 10 TPyHIaM U NepuojaM. 3HauyeHUE NEPUOJUYECKOIO 3aKOHA
J.N. Menneneena.

Xumuueckasi CBA3b. BUIpl XUMHUYECKON CBSA3U: KOBAJEHTHAs, MOHHAs, MeTauIM4eckas. Mexa-
HU3MBI 00pa30BaHUs KOBAJICHTHOMN CBSI3U: OOMEHHBIHN U TOHOPHO-aKIIENITOPHBIA. DHEPTHS U JITTHHA CBSI3U.
[TonsipHOCTH, HANPABIEHHOCTh M HACBIIIAEMOCTh KOBaJIEHTHOW cBs3u. Kparnsle cBsizu. Bopoponnas
CBSI3b. MEXMOJIEKYISIPHBIE B3aUMOJICHCTBUA.

BaneHTHOCTP U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBbI MOJIEKYJI C UX
F€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COSAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne o0 KOMIUIEKCHBIX coequHeHUsIX. COcTaB KOMIUIEKCHOTO HOHA: KOMITJIEKCO00pa3o-
BaTeb, JIUTAH]Ibl. 3HAYECHUE KOMILJIEKCHBIX coequHeHui. [ToHsATHE 0 KOOPAMHAIIMOHHOW XUMUH.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUs. THUIBI KPHUCTAUIMUECKUX PEHIETOK
(CTpyKTYp) U CBOMCTBA BEIIECTB.

[lonsiTue o aucnepcHbix cuctemax. MctuHHble pacTBopbl. [IpeacTraBienne o KOJIOMIHBIX pac-
TBOpax. CriocoObl BhIpa)KEHUS KOHIICHTPAIIMA PACTBOPOB: MAcCOBAast J0JIs BEIIECTBA B paCTBOPE, MOJISIP-
Has KoHIeHTpauus. HacbllieHHbIe 1 HEHACBIIEHHBIE PaCTBOPBI, PACTBOPUMOCTh. Kprcramnoruaparsl.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BellecTB. TpUBUATBHBIC HA3BAHUS OT/ICIb-
HBIX MIPEJCTaBUTEICH HEOPraHUUECKUX BELIECTB.

Knaccugukarus XuMHUYeCKHX peakuii B HEOPTaHMYECKON U OpraHMYeCKON XMMHHU. 3aKOH COXpa-
HEHHUSI MaCChl BEILIECTB; 3aKOH COXPAHEHUS U MIPEBPAICHUs SHEPTUU IPU XUMUYECKUX peakuusx. Temo-
BbIe (D PEKTHI XUMUYECKHUX peakuid. TepMOXUMHYECKUE YPaBHEHUSI.

CKopocTh XMMHUYECKOH peakiuu, e€ 3aBUCUMOCTb OT Pa3IMuHbIX (akTopoB. ['OMOTreHHbIe U rete-
poreHHble peakuuu. Katanus u kaTaau3aTopsl.

OOpatumbie U HeoOpaTHUMbIE peakuu. XUMHYecKoe paBHOBecrue. KOHCTaHTa XUMUYECKOTO paB-
HoBecHusl. DaKTOphI, BIMSIOIIME HA IMOJ0KEHUE XMMUYECKOTO PABHOBECHUS: TEMIIEpaTypa, JaBICHUE U
KOHIICHTPALlUU BEILECTB, yyacTByOIMX B peakiuu. [Ipunuun Jle [arense.

DnekTponuTrdeckas auccoruanusi. CuibHbIe U clla0ble 3JIeKTPOIuThl. CTeNeHb AUCCOLUAIINH.
Cpena BOIHBIX pacTBOPOB: KHUCIOTHas, HEUTpalbpHas, menouHas. Bogoponusiii nokazatens (PH) pac-
TBOpa. ['unponus coneil. Peakiium nonHoro oomeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiinu. CreneHb okucieHus. OKUCIUTENb U BOCCTAHOBHU-
Tenb. [Iponecchl OKUCIEHNS U BOCCTAaHOBJICHHS. BakHEHIIne OKHUCIUTENIN U BOCCTAaHOBHUTENIH. MeTon
ANEKTPOHHOTO OanaHca. DIEeKTPOIIN3 PAaCTBOPOB U PACILIIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METOJIbI U3yUEHHUS BEIIECTB M MX IMPEBPAIICHHI: pa3IoKEeHNEe TTEPOKCHIA
BOJIOpOJa B MPUCYTCTBUHU KaTaIU3aTOPa, MOJIEIN KPUCTAIIIMYECKUX PEMIETOK, IPOBEICHUE PEAKIIUN HOH-
HOTO OOMEHA, OTIPEJICIICHHE CPEIbl PACTBOPOB C TTOMOIIbIO MHIUKATOPOB, U3yUEHUE BIUSHUS PA3TUIHBIX
(haKTOpOB HA CKOPOCTh XUMHUYECKON PEAKINH U TOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemerasuioB B llepuoanueckon cucremMe xumuyeckux anemeHTos (.M. Menneneesa
1 OCOOEGHHOCTH CTPOEHUS UX aTOMOB. DU3HUECKUE CBOMCTBA HEMETAIIOB. AJUIOTPOIIHS HEMETAILIIOB (Ha
puMepe KUciaopoaa, cepsl, hocdopa u yriaepoaa).

Bonopon. [lonydenne, puzndeckue 1 XUMUIECKUE CBOMCTBA: PEAKIIMK C METAJNIAMUA W HEMETAJI-
JlaMU, BOCCTaHOBUTENbHBIE cBOMCTBA. [ uapuabl. TONIMBHbBIE JIIEMEHTHI.

["anorensl. Haxoxxaenue B mpupoze, crocoObl MoydeHus, Pru3ndeckne U XUMHUIECKHIe CBONCTBRA.
I"anorenoBoi0poabl. BaxkHeiine KUCI0poICoAepIKalie COeMHEHH TaToreHOB. JlabopaTopHbIe U MPo-
MBIIICHHBIE CTIOCOOBI MOTYyYEHHUS TaIoreHOB. [[puMeHeHne TalOoTeHOB U X COCTMHEHUM.

Kucnopon, o3o0n. JJabopatopHble ¥ MPOMBIIIIIEHHBIE CIIOCOOBI MONMYy4YeHHs Kuciopoaa. dusude-
CKHME€ U XUMHUYECKHE CBOWCTBA U MPUMEHEHHE KUCIOpoia U 030HA. OKCUJIBI U TIEPOKCHU/IBI.



Cepa. Haxoxaenue B mpupoJie, CriocoObl moydeHusi, pu3nueckue 1 Xxummueckue cpoiicra. Ce-
poBoaopon, cynbduasl. Oxcua cepoi(1V), okcun cepri(VI1). Cepuucras u cepHas KUCIOTHI M UX COJIH.
OcobeHHoCTH CBOMCTB cepHOl KHUCIOTHL. [IpumMeHenne cepsl 1 e€ cCoeTMHEHHH.

A3ot. Haxoxxienue B mpupoje, croco0bl mojyueHusi, pu3ndeckue 1 XuMHUUecKHue CBoicTBa. AM-
MUaK, HUTpUpl. OKcupl a30Ta. A30TUCTas M a30THASI KUCIOTHI U UX cosd. OCOOEHHOCTH CBOMCTB a30T-
HOM KUCTOTHI. [[pMeHeHre a30Ta U ero COeTMHEHHN. A30THBIC YI0OpCHHUS.

®ochop. Haxoxmenue B mpupoze, CocoObl MOTydeHus, GU3NIECKUE U XUMUUYECKHUE CBOWCTBA.
®dochunst u pochun. Oxcunbl pochopa, hochopnas kuciora u e€ conu. [Ipumenenue pocdopa u ero
coeaunenuii. @ochopHsie yao0peHus.

Yrnepos, HaxoxJeHue B npupoje. AiorponHbsie Moaupukanuu. Ousnueckue U XUMHUYECKUE
CBOWCTBa MPOCTHIX BelIeCcTB, 00pasoBaHHbIX yriepoaoMm. Oxcun yriepoaa(ll), oxcun yraepoma(lV),
yroJibHasi KUCTIOTa U e€ coNu. AKTUBUPOBAHHBIN Yrojb, aacopouus. dymnnepensl, rpadeH, yriaepoaHbie
HaHOTpYOKH. [IpuMeHeHne MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJOM, H €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupojie, crnocoOsl Mony4eHus, Gu3ndeckue U XuMHU4ecKre CBONCTBA.
Oxcupn xpemuus(1V), kpeMHueBas KHUCIOTa, CUIMKaThl. lIprMeHeHuMe KpeMHMsSI M €ro COEIMHEHUH.
Crek10, €ro nojryueHue, BUAbI CTEKIIA.

[Tonoxxenne metaios B [lepuoanueckoil cucreMe XMMHUYECKUX J1eMEHTOB. OCOOEHHOCTH CTPO-
€HUS 3JICKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. Odmue Gusndeckue cBoiictBa MetawioB. [Ipumenenue
METaJJIOB B OBITY M TexHUKe. CIlIaBbl METAJIIIOB.

DNEKTPOXUMHUYECKHUH P HAPsDKeHUH MeTamioB. O01ue crnocoObl MOTyYeHHs] METAIIOB: TH/I-
pOMETaIyprusi, TUPOMETAITYpIus, daeKTpoMeTainyprus. [lonsatue o koppo3un metanioB. CrocoObl
3alUThI OT KOPPO3HUHU.

O6mas xapakrepuctuka MetaiioB |A-rpynmnsl [lepuonnyeckoil CUCTEMBI XUMUYECKUX IJIEMEH-
ToB. HaTpuii u kanuii: monyuenue, Gpu3nueckrue 1 XMMUYECKUE CBOICTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB
U UX COCMHECHUM.

O6mas xapaktepuctuka Mmetaisos ||A-rpynmsl [Teproandeckoit cuCTeMbl XUMHUYECKHUX JIEMEH-
TOB. Marumii ¥ KaJpIUii: OJIydeHue, (PU3NIeCKHe M XMMHYECKHE CBOWCTBA, IPUMEHEHHE TIPOCTHIX Be-
IIECTB U UX coeAMHEeHUN. JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTPaHEeHHUS.

AJNIOMHHHUH: TTOITydeHHe, PU3HMUECKUEe U XUMHYECKIE CBOWCTBA, IPUMEHEHHUE ITPOCTOTO BEIECTBA
U ero coeMHeHn. AM(pOoTepHbIe CBOWCTBA OKCH/IA U THIPOKCH/Ia aTFOMUHUS, THIPOKCOKOMITIEKCHI aJTio-
MUHUS.

OO61mas xapakTepucTHKa MeTaioB mo0ouHbIX moArpyi (b-rpymnm) [lepuoanueckoii cucTeMsl Xu-
MUYECKHUX 3JIEMEHTOB.

®u3znueckue M XMMHUYECKHE CBOICTBA XpomMa M €ro coeluHeHuil. OKCuAbl M THUIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u TuXpomatsl, UX OKUCIUTEIbHBIE cBOMCTBA. [Tomyuenue
Y IPUMEHEHUE XpoMa.

Pu3nyeckue U XMMHUYECKHME CBOMCTBA MapraHila U €ro CoeAMHEeHH. BaxxHelmme coeanHeHns
mapranua(ll), mapranua(lV), mapranma(VI1) u mapranna(VIIl). [Tepmanranat xanusi, €ro OKUCIUTETbHBIE
CBOMCTBA.

®u3nyecKkue U XUMHYECKUE CBOMCTBA )Kelle3a U ero coeMHeHu. OKCuapl, THAPOKCUABI U COIU
xenesa(ll) u xxeneza(lll). [Tonyuenne u npuMeHeHue xese3a U ero CIIaBoB.

®u3nuecKue U XUMHYECKUE CBOMCTBA MeAU U €€ coenuHeHuil. [lonyyenne u npuMeHenre Meaun
" €€ COeTMHEHU.

[{uuk: monydenue, Gpu3NIECKue U XUMUYECKUE CBOMCcTBAa. AMGBOTEpHBIE CBOICTBA OKCHIA U TH/I-
POKCH/Ia IUHKA, THJIPOKCOKOMIUIEKCHI ITUHKA. [IpruMeHeHne IMHKa U ero COeTUHEHUI.

DKCTepUMEHTAIbHBIE METO/IbI U3YYEHHUS BEIIECTB U UX MPEBPAIlIEHUN: U3ydeHHe 00pa3IoB HeMe-
TaJJIOB, TOpeHue cepul, Gocdopa, xeneza, MarHus B KUCIOPOJE, U3ydeHHE Koyekuuu «MeTanasl u
CIUTaBBI», B3aMMOJICHCTBHUE MIETOYHBIX U MIET0YHO3EMENbHBIX METAIJIOB C BOJIOM (BO3MOKHO MCTIOJIB30-
BaHUE BUJEOMAaTEPHAJIOB), B3aUMOJICICTBIE IIMHKA U >Kejle3a C pacTBOpaMH KUCIIOT M Ieno4yel, kaue-
CTBEHHBIE PEAKIIMM HAa HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJIa U KaTUOHBI METAJIOB, B3aUMO/IEH-



CTBHE THIPOKCHUIOB AJIFOMUHMS M IIMHKA C PACTBOPAMH KUCIIOT U IEI0YEH, PElIeHNe SKCIIePUMEHTAb-
HBIX 33/1a4 110 TeMaM «I anmorensl», «Cepa u e€ coequHeHU», «A30T U pocdop U UX COeTUHEHHY, «Me-
TaJIJIBI TJIABHBIX TOATPYNI», «MeTasibl MOOOYHBIX MTOATPYIII.

XuMHS H )KU3Hb.

Posib xumun B 00ecrieueHnH YCTOMYMBOTO Pa3BUTHS YesioBeuecTBa. [IoHsATHE 0 HAyYHBIX METOIaX
MO3HAHUS U METOJOJIOTUU HAYyYHOTO HMccienoBaHus. HayuHble NPUHIMIBI OpraHU3alul XUMUYECKOTO
npou3BocTBa. [IpombliieHHbIE CIOCOOBI MOTYYEHUS BAKHEHIINX BEIIECTB (Ha MpUMEpe MPOU3BOICTBA
aMMHaKa, CEpHOM KUCIIOThI, MeTaHoJa). [[poMbllIeHHbIe CLIOCOOBI MTOJIy4YeHUs METAJUIOB U CINIABOB. XHU-
MUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl U €ro 1nocyieAcTBUs. Poib xumMun B 00ecrie4eHnN 3HEPIreTu-
YecKoi 6€30IacHOCTH.

XuMus U 310poBbe yeoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnonb30BaHUs JIEKaPCTBEH-
HBIX IIpernaparoB. Poib XUMHUM B pa3BUTUU MEIULIUHBI.

XUMUS THUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBHIE 100aBKkH. Poib Xxumun B o0ecrieyeHny nuiie-
BOI1 0€30I1aCHOCTH.

Kocmernueckue u napdromepnsie cpeactsa. berroBas xumus. [IpaBuina 6€301macHOr0 UCHOIb30-
BaHUS MIPEnapaToB OBITOBO XUMUU B IIOBCETHEBHOM KU3HHU.

XuMUS B CTPOUTEIIHCTBE: BXKHEHIIINE CTPOUTENIbHBIC MaTepHaibl (LIEMEHT, OETOH).

XuMus B celbCKOM X03siiicTBe. Opranndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepHallbl, KpacKu, CTEKJI0, KepaMuka. Marepuaibl JUis 3JIeK-
TpoHukH. HanoTexHomoruu.

Pacuérnble 3anaum.

Pacuérel: Macchl BemecTBa Uiiu 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WU
00BEMY O/IHOTO M3 YUACTBYIOUIMX B PEAKIIUH BEUIECTB, MAcChl (00hEMa, KOJIMUECTBA BEIIECTBA) MPOIAYK-
TOB PEaKIIMU, €CIIM OJJHO U3 BEUIECTB UMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTa
peaxiuu, eciid OJHO U3 BEIIECTB J1aHO B BUJIE paCTBOpA C ONPEEIEHHON MacCOBO J0J1€il pacCTBOPEHHOTO
BEIIECTBA, MACCOBOM O U MOJSIPHON KOHIIEHTPAIMK BEIIECTBAa B PACTBOPE, AOJH BBIXOJA MPOIYKTa
peakiuu OT TEOPETUUECKHU BO3ZMOXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMEeTHBIX CBsI3ed MpPH M3ydyeHUW oOuIlell M HeopraHudeckod xumuu B 11
KJIacce OCYILIECTBISETCS Yepe3 UCI0Jb30BaHNe KaK OOIINX €CTECTBEHHO-HAYUYHbIX MOHATHH, TaK U MOHS-
TUH, IPUHATHIX B OT/AEIBHBIX MPEAMETaX eCTECTBEHHO-HAYYHOTO IIUKJIA.

OO111e ecTecTBEHHO-HAYYHBIE TIOHATHS: SBJICHUE, HAyYHBIH (DaKT, runoTe3a, TEOpHsl, 3aKOH, aHa-
JIU3, CUHTE3, KJIacCU(pUKaIUs, IEPUOAUYHOCTb, HA0II0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIIb, MOJIE-
JMPOBaHUE.

OwusmKa: MaTepusi, MUKPOMHUP, MAaKPOMHUP, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, NOH, H30TOIIBI, pa-
JMOAKTUBHOCTh, MOJIEKYJIa, YHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, UJICATbHBIN Ia3, PU3NIECKHE BETUINHBI, €IMHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

Bbuonorus: knerka, opranusm, 3KocucTeMa, ouocdepa, MeTaboIM3M, MAKPO- U MUKPOJIEMEHTHI,
OeJKu, )KUPBI, YIIIEBObI, HYKJICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPIUU B HKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILINBO, PECYPCHI.

TexHoJOrHsl: XMMHUYECKas MPOMBIIIJIEHHOCTb, METATYPrHusi, CTPOUTEIbHbIE MaTepHasbl, Celb-
CKOXO3SIICTBEHHOE TIPOM3BOJICTBO, MHIIEBasi IPOMBIIUIEHHOCTH, (papMarieBTHIecKast IPOMBIIIIICHHOCTD,
MPOU3BO/ICTBO KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, JIEKTPOH-
Hasl MPOMBINUIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWU HA VIJIVb-
JIEHHOM YPOBHE CPE/IJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

B cOOTBETCTBUY € CHCTEMHO-/IEATEILHOCTHBIM MIOJIXO/IOM B CTPYKTYPE JTMYHOCTHBIX PE3YyIhTATOB
OCBOCHHMS TpeaMeTa «XUMUsS» Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs BBIACICHBI CICAYIOIINE CO-
CTABJISIOIINE: OCO3HAHUE OOYYAIOIIUMUCS POCCHICKON TPakIaHCKON MICHTHYHOCTH; TOTOBHOCTH K Ca-
MOPa3BHUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEICIICHNIO; HAIMYME MOTHBAIIUU K 00y4EHHI0; TOTOBHOCTh
Y CIIOCOOHOCTH 00YYarOIINXCs PYKOBOJACTBOBATHCS MIPUHITHIMU B OOIIECTBE MTPABIIIAMU U HOPMaMHU TI0-
BEJICHUS; HAJTMYHUE MPABOCO3HAHMSI, YKOJIOTHYECKOW KYJIbTYpPBI; CIIOCOOHOCTh CTaBUTh 1IEJU U CTPOUTH
’KU3HEHHBIEC IIJIAHBI.

JIngHOCTHBIE PE3yJabTaThl OCBOCHHUS MpeaMeTa «XUMHU» OTPAKAIT CHOPMUPOBAHHOCTD OIBITA
MO3HABATEIFHON U MPAKTUYECKON JIEATEIHPHOCTH 00YJarOINXCs B MPOIIECCe peaan3auu o0pa3oBaTeib-
HOM JeATENBHOCTH.

JIMYHOCTHBIE Pe3yJIBTAThl OCBOCHHSI MTPEIMETa «XHUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTH OMBITA
M03HABATEIBHON U MPAKTUYECKON IEATEIHHOCTH O0yUaIOIUXCsl B MPOIlecce pean3aiuu 00pa3oBaTelb-
HOM IeATENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

OCO3HaHUS 00YYAIOLTUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBAKECHHSI K 3aKOHY
Y TIPABOTIOPSIKY;

MIPEACTABJICHHS O COIMAIbHBIX HOPMaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECCKOU JIEATEITHBHOCTH TIPHU CO3JaHUH YICOHBIX MPOCKTOB, PeIlie-
HUU y4eOHBIX U NO3HABATENbHBIX 33]1a4, BHIMOJIHEHUH XUMHUUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI APYTUX TPU
aHaJlM3e pa3jINYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY U HAYYHOMY HAcIEAHI0 OTEYECTBEHHON XUMUU;

YBa)KCHHS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH M TPAKTHUECKOTO MPHIIOKCHUS XHMHIH, OCO-
3HAHUS TOTO, YTO JIaHHBIE HAYKHU €CTh Pe3yIbTaT JUIMTEIbHBIX HAOMIOACHUN, KPOMOTIUBBIX IKCIIEPUMEH-
TaJbHBIX MIOUCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIONEM aHalu3e WH(OpMaluu o
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHOW OTEUECTBEHHOW XHMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBE/ICHHS,

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHbIE C XUMHUYECKUMU SIBJICHUSMU, U IPUHUMATH OCO-
3HAHHBIC PEIICHUS, OPUECHTUPYSICH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBE/IEHUE U MOCTYIKHA CBOUX TOBAPUIIEH C TO3HUIIMI HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIICICTBUN MTOCTYITKOB;

4) popmMupoBaHus KyJbTYPHI 310POBbSI:

MOHUMAaHUS [IEHHOCTEH 37J0pOBOT0 M 0€301MacHOro o0pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEH-
HOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

coOJr0IeHHsT TTpaBUJI 6€30MacHOTO OOpaIleHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHON KU3HU, B
TPYAOBOH JEATEIHLHOCTH;

MMOHWMAaHHUS [IEHHOCTH MPaBWJI HHIUBUYaTHbHOTO M KOJUICKTHBHOTO OE30MaCHOTO TOBEJICHUS B
CUTYaIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TIOCJICICTBUN M HENPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aTKOTOJISI, HApKOTH-
KOB, KypeHus);

5) Tpy10BOro BocCnuTAHMS:

KOMMYHHUKATHBHOM KOMIETEHTHOCTH B Y4eOHO-HCCIEeIOBATENIbCKOW AESITeNbHOCTH, OOIIe-
CTBEHHO TTOJIC3HOH, TBOPUECKOH ¥ IPYTHX BHJAX JACATCILHOCTH,



YCTAHOBKH Ha aKTHBHOE Y4aCTHE B PEIICHUH MPAKTUYECKHX 33/1a4 COMAIbHOI HAlIPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUUYECKOMY M3YUEHHIO MPoQeccuii pa3muvHOro pojia, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH M0 XUMHH;

YBaKEHUS K TPYAY, JIOISAM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHIMBUIyalIbHOM TpaeKTOpUU 00pa3oBaHus, OyayIIeH mpo-
¢beccun u peanuzannuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHO-
CTeH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJIECO00pa3HOro OTHOUICHHS K MPUPOJE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHMMAaHHUSA II100aJIbHOTO XapaKTepa YKOJIOTUYECKUX MPoOIIeM, BIUSHISI IKOHOMUYECKHX ITPOIIec-
COB Ha COCTOSIHUE NIPUPOJHON U COLMAIIBHOMN CPEIbL;

OCO3HaHUS HEOOXOJUMOCTHU UCIOIb30BAHUS TOCTHKEHUI XUMUU JIJIsl PEIICHUS BOIIPOCOB paIfo-
HAJIBHOTO MPUPOIOTIOIB30BAHHUS;

AKTUBHOTO HENPUSTUS IEHCTBUI, MPUHOCAIIUX BpPEl OKpYKaIOIIeH MPUPOIHON cpee, YMEHHs
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE JKOJIOTMYECKHE ITOCIEACTBUS NPEANPUHIMAEMBIX JCHCTBHHA H
MpeI0TBPALIATh UX;

HAJIMYHS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIBTYPHBI, OTBITA IEATEILHO-
CTH KOJIOTMYECKOI HaMPaBIEHHOCTH, YMEHUS PyKOBOJCTBOBATHCSI UMU B ITO3HABATEIHHON, KOMMYHHKA-
TUBHOW M COIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MMPOTUBOCTOATH UACOJIOTUH XeMO(ho-
ouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON
MIPAKTUKH;

MOHUMAaHUA CHICIM(PUKN XUMUH KaK HayKH, OCO3HaHUs €€ poiiu B GOPMUPOBAHUH PALIMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3aHUU IEIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHpE KaK O eIWHCTBE
MIPUPO/IBI U YEIOBEKA, B TO3HAHUH MIPUPOIHBIX 3aKOHOMEPHOCTEH U pElIeHUH MPOOIeM COXpaHEeHUSI TIPU-
POIHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUU JJIi COBPEMEHHON LIMBUIIM3ALIUU: B €€ TYMaHUCTH-
YeCKOH HaIlPaBJICHHOCTH M BaKHOW POJIA B CO3JITAHUH HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI, B PEIICHUN
r7100abHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPHEBOM, IHEPTETUUECKOM, MUIIEBOH U
HKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECTICYeHHN YCIOBUH YCTIEITHOTO TPYy/Ia H 9KO-
JIOTHYECKU KOM(OPTHOM >KHU3HU Ka)I0T0 WieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW IPaMOTHOCTH: TIOHUMAaHHS CYITHOCTH METOJIOB ITO3HAHMUS, HCIIOIB3yEeMBIX
B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIOJIb30BATh MOJIyYaeMble 3HAHUS Ul aHAJIM3a U 0ObsACHEHUS
SIBJICHUI OKPYXXAIOIIEro MUpa M MPOUCXOIAIINX B HEM M3MEHEHHUH, YMEHHs JAeTaTb 000CHOBAHHBIC 3a-
KIIIOYEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCSI JAHHBIX C IIEIIbIO MOJIyYEHHsI JOCTOBEPHBIX BHIBO-
JI0B;

CHOCOOHOCTH CaMOCTOSITENIEHO MCII0JIb30BaTh XUMUYECKUE 3HAHUS Ul pelieHus IpobieM B pe-
QITbHBIX JKU3HEHHBIX CUTYaIHsX;

MHTEpeca K MO3HAHUIO, HCCIIEJOBATENbCKOM 1€ TEIbHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHMIO U CaMOOOpPa30BaHNUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHU 110 XUMHUU B COOTBETCTBHUH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax MpopecCHOHATbHON 1eATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHHS ITPOTrPAMMBI [0 XMMHH Ha YPOBHE CpPeIHEro 00111ero oo-
pa30BaHMs BKIIIOYAOT:



3HaYMMBbIe JJ1s1 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEX TUCIMITMHAPHBIE (MEXIpe/-
METHbBIC) OOIIICHAYYHbBIC TOHATHS, OTPAYKAFOIIKE IIEJTOCTHOCTh HAYYHOU KAPTHHBI MUPA M CIICHUPHUKY Me-
TOJOB IIO3HAHUSA, UCIIOJIb3YCMbIX B CCTCCTBCHHLIX HayKax (MaTepI/IH, BCIICCTBO, SHCPIrus, ABJICHUC, IIPO-
1[ecc, CUCTeMa, HaydHblil (akT, IPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBaHHE,
HaOJII0ICHNE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHbIC ydeOHbIC eHCTBHs (TMO3HABATE/IbHBIC, KOMMYHHUKATHBHBIC, PETYJISITHBHBIC),
obecneunBaromue GopMupoBaHue PyHKIIMOHATHHON TPAMOTHOCTH U COIIMATILHOM KOMITETEHITUH 00y4Ja-
FOIIHAXCS;

CIIOCOOHOCTH 00YYAOIIMXCS UCIIOB30BATh OCBOCHHBIC MEXKIMCIUILIMHAPHBIC, MHPOBO33pEHYC-
CKH€ 3HAHMS ¥ YHUBEpPCAIbHbIC yueOHbIC IEHCTBUS B IO3HABATEIBHON M COLMAILHOM MTPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAZICHUE YHUBEPCATIHHBIMHU y4EOHBIMU ITO3HABATEIb-
HBIMH, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JCHCTBHSIMHU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelcTBUS

1) 6a30Bble JJOrMYecKHUe AeCTBHS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH M aKTYaIIM3MPOBATH MPOOJIEMY, paccMaTpHUBaTh €€ BCECTO-
POHHE;

OINpEAEIATh LEeNU NeATEIbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKEHUSI, COOTHOCUTh
PE3yNbTAThI AEATEILHOCTH C TOCTABICHHBIMU LIEISIMH;

MCII0JIb30BaTh IPU OCBOCHUU 3HAHUN MPUEMBI JIOTUUECKOTO MBILIUIEHUS: BBIICIATh XapaKTEePHbIE
MPU3HAKU TOHSTUN W yCTAHABIMBATh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE MOHATUS IS
OOBSICHEHUS OT/ACIBHBIX (PAaKTOB U SIBICHUI,

BBIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(UKALIMU BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHAYKTUBHBIE, IeTyKTUBHBIE, 10 AHAJIOTUH ), BBISIBIIATH 3aKO-
HOMEPHOCTH U IPOTHBOPEYHSI B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIOUCHHS;

MPUMEHSTH B IPOIlecce MO3HAHUS UCIIONIb3yeMbIe B XUMUU CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBhIBAaTh MOJICIIBHBIC TPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) 3J€MEHTAa, XHMHUYECKas
dbopMyna, ypaBHEHHE XUMUYECKOHN PEaKI[U — P PEIICHNH YIeOHBIX TTO3HABATEIbHBIX U IPAKTHUECKUX
3a/1a4, MPUMEHATh Ha3BaHHBIE MOJICTIbHBIE TTPEICTABIICHUSI JJIsI BBISIBJICHHU S XapaKTePHBIX MPU3HAKOB U3Y-
YaeMbIX BEIECTB M XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

(GbopMynupoOBaTh LENH U 33JJa4l UCCIIEIOBAHMSI, HCIIOJIb30BATh [TOCTABJIEHHBIE U CAMOCTOSITEIILHO
chOopMyITHPOBAHHBIE BOMPOCH! B KAUYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBHI 7Sl (HOPMUPOBAHHUSI THUTIO-
TE€3bl 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHMI;

BJIa/IETh HABBIKAMH CaMOCTOSTEIHHOTO TUTAHUPOBAHUS U TIPOBEACHUS YUEHUIECKUX IKCIIEPUMEH-
TOB, COBEPIICHCTBOBATh YMEHHUS HAOII0AATh 32 XOA0M IPOILecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €r0
pe3ynbTat, GopMyIHpoBaTh 000OIIEHNS U BHIBOJIBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTAaTOB UCCIIE-
JIOBaHUsI, COCTABJISITh 0OOCHOBAHHBIN OTUYET O MPOIeTaHHON padoTe;

MpUOOpPETaTh OMBIT YYCHUUYECKOM HCCIIEOBATENbCKON U MPOSKTHOU NIeATEIbHOCTH, MPOSBISAThH
CIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSATEIbHOMY IIOUCKY METOJIOB PEIIEHMsI MPAKTUYECKUX 3a/1a, pH-
MEHEHUIO PA3IMYHBIX METOIOB MTO3HAHUSI.

3) padora ¢ undgopmanmeii:

OPUEHTUPOBATHLCS B PA3TUYHBIX UCTOYHUKAX UH(OpMALIUY (HAYIHO-TIOMYIISIpHAS INTEpaTypa Xu-
MHUYECKOTO CO/IepKaHUsI, CIIpaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh MH(YOPMAIIUIO
Pa3IUYHBIX BUAOB U GOPM MPENCTaBICHUS, KPUTHUECKU OIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPE-
YHBOCTB;

(GbopMyITHUpPOBATH 3aMPOCH] ¥ MPUMEHATH Pa3ITUYHBIE METOIbI TIPU MTOUCKE U 0TOOpE MH(pOpMaIny,
HE0OXO0IMMOM sl BHITTOJTHEHUS! YUEOHBIX 3a/1a4 ONpe/IeIEHHOTO TUIIa,



MPUOOPETATh OMBIT UCTIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA U pa3iny-
HBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (OpPMY MpeacTaBiIeHUs MHPOpMauu (CXEeMBbI, Tpa-
(buKu, TUarpaMMsbl, TaOJIHIIBI, PUCYHKH U IPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAQUECTBE CPEJICTBA MPHU pabdOTE C XUMHUECKOW MH(pOpMAIHEH:
MIPUMEHATHh MEKITPEAMETHBIC ((PU3MUIECKHE U MAaTEeMAaTHYECKUE) 3HAKK U CUMBOJIBI, (hOpPMYJIbI, aOOpeBHa-
TypBbl, HOMEHKJIATYPY;

HCII0JI30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE HeiiCTBUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/TaeMOI TeMbI B XOJC TUAIOTA /UK TUCKYCCHH, BBICKa-
3bIBaTh UeH, (POPMYINPOBATH CBOU MPENIOKEHHUS OTHOCUTENIBHO BBIIOJIHEHUS MTPEITI0KEHHON 3a/1a4H;

BBICTYIIATh C IIPE3EHTALIMEN PE3YJIBTATOB IT03HABATEILHOU JEATEIbHOCTH, ITIOJTYyYEHHBIX CAMOCTO-
STEJBHO MJIM COBMECTHO CO CBEPCTHUKAMHM IPH BBIMOJIHEHUN XUMHUYECKOTO YKCIIEPUMEHTA, MPAKTHUE-
CKOM paboTHI IO MCCIIEJOBAHUIO CBOMCTB M3Y4aeMBIX BEIIECTB, peAIM3aliy y4eOHOTO POeKTa, u (hop-
MYJIHPOBATh BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHBIX MCCICIOBAHUN MyTEM COTJIAaCOBAHUS MO3MIMN B
X0J1€ 00CYX)AeHUSI 1 0OMEHA MHEHHSIMHU.

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeilicTBUA:

CaMOCTOSITEJIFHO TUIAHWPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATEIBHYIO EATEIILHOCTD, OIpe/ie-
Jsis €€ 1IeJM | 3a/1a4¥, KOHTPOJIMPOBATH U [0 MEePe HEOOXOMMOCTH KOPPEKTUPOBATh Ipe/IaracMblil a-
TOPUTM JICHCTBHIA IIPY BBHITIOJTHEHUH YYEOHBIX U HCCIIEI0BATENBCKHX 33/1a4, BRIOMpaTh Hanoboee 3 dex-
TUBHBII CITOCO0 UX PEIICHHs ¢ YYETOM TOYYSHHST HOBBIX 3HAaHHI O BEIIECTBAX M XUMHYECKUX PEaKIIHsX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLECHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ynbTaThl OCBOECHUS MPOTrPaMMBbl [0 XMMHUH Ha YIIIyOJIEHHOM YPOBHE Ha YpOBHE
cpeaHero oouero 00pa3oBaHus BKIIOYAIOT celu(uyeckue A1 yueOHOro MpeMeTa « X uMUs HaydHble
3HAHUS, YMEHHUS U CIIOCOOBI IeHCTBUIN IO OCBOCHUIO, MHTEPIIPETALIMU U Pe0Opa30BaHUIO 3HAHUH, BUJIbI
JESITeIbHOCTH 110 MOJTYYEHHUIO HOBOT'O 3HAHHSI M IPUMEHEHUIO 3HaHUH B pa3IMYHBIX YUEOHBIX CUTYallUsX,
a TaK)KE€ B pPEaJIbHBIX )KM3HEHHBIX CUTYallUsIX, CBA3AHHBIX C XUMHEW. B mporpammMe no XUMHuM npeaMer-
HBIE PE3yJIbTaThl IPEACTABIIEHBI 10 TOIaM U3y4YEHUs.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUH OPTaHUIECKON XUMHH B CHCTEME €CTe-
CTBEHHBIX HAyK M €€ PO B 00ECIIEYCHHH YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA B PEIICHUU MPoOIeM
AKOJIOTUYECKOMN, DHEPTETHIECKON U THUIIEBON 0€30MacHOCTH, B Pa3BUTUHU MEIUITMHBI, CO3/IAaHUNA HOBBIX
MaTepUajoB, HOBBIX MCTOYHUKOB HHEPrHH, B OOECIIEUEHUH PALMOHAIBLHOTO MPUPOJIONOIH30BAHMS, B
(hopMUPOBAaHUN MUPOBO33PEHUS U OOIIEH KyIbTYphI YEJIOBEKA, & TAK)KE IKOJIOTHIECKH 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpeLIE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAsl BKJIIOYAET: OCHOBOIOJATAIOIINE TOHATHS —
XUMUYECKHIA DIIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aToOMHBIE OpOUTAITH, OCHOB-



HOE U BO30YXIEHHOE COCTOSIHHSI aTOMa, THOPUAM3AIHsl aTOMHBIX OpOUTaNel, MOH, MOJIEKYJIa, BaJICHT-
HOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKHCIICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAsl Macca, Mo-
TSpHBIA 00BEM, YIIIEPOIHBINA CKENET, PYHKIIMOHAIBHAS TPYIIa, PAAUKal, CTPYKTYpHbBIE hopmybl (pa3-
BEPHYTHIE, COKpAIlIEHHbIE, CKEJIETHBIC), H30MEpHs CTPYKTYPHAs U MPOCTPAHCTBEHHAs (reoMeTpuiecKas,
OIITUYECKAs ), U3OMEPHI, TOMOJIOTHYECKHA PSIJl, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPO/I- U a30TCOIePKAIITNE
OpraHUYEeCKHEe COEAMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COeIMHE-
HUS; TEOPHUH, 3aKOHBI (nepuoanueckuii 3akoH J[. Y. MenpeneeBa, Teopust CTpOCHUSI OPraHUYECKUX Be-
miectB A. M. byTtiepoBa, 3ak0OH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALLECHUS SHEp-
TUH TIPU XUMUYECKHUX PEaKIUAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUU, MUPOBO33PEHUYCCKUE
3HAHUA, JIeKAIINE B OCHOBE IOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHI; TPEICTaB-
JICHUS. 0 MEXaHMU3MaX XUMUYECKUX PEaKIUi, TePMOJUHAMUYCCKIX U KHHETHUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYyJ1aX (MHAYKTUBHBIN U Me30Mep-
HbIl 3 dexTsl, opueHtanTsl | 1 1l poga); pakTosornueckue cBeeHUs O CBOWCTBAaX, COCTABE, MOIy4ECHUH
1 0e301acHOM UCTOIb30BaHUU BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U MIPAKTUYECKOMN IeATeIbHO-
CTH Y€JIOBEKa, OOIIMX HAYYHBIX MPUHIIUTIAX XUMUYECKOTO TIPOU3BOCTBA (HA MPpUMEpE MPOU3BOICTBA Me-
TaHoJIa, epepaboTKH HEPTH);

c(hOpPMUPOBAHHOCTH YMEHHIA: BBISBIISATH XapaKTEPHBIC IPU3HAKH MIOHSATHH, YCTAaHABIMBATH UX B3a-
HMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MIPU OMKUCAHUU COCTaBa, CTPOCHHS U CBOMCTB Op-
TaHNYeCKUX COCTUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOJIb30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTABIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pas-
BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) (POPMYIT OpraHU4eCKHX BEIECTB;

COCTaBIISITh YPABHEHUS XUMUYECKUX PEAKIIMA U PACKPBIBATh WX CYIIHOCTH: OKHCIUTEILHO-BOC-
CTAaHOBUTEJIBHBIX PEAKLUH MOCPEICTBOM COCTABJICHHSI SJCKTPOHHOTO OanaHca 3TUX PeaKIMid, peaKiuii
MOHHOTO 0OMEeHa IMyTEM COCTaBJICHHS MX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTABIMBATh MOJIENIM MOJIEKYJ OpraHMYECKHUX BEIIECTB ISl WILTIOCTPAIIMH UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABIMUBATH MPHUHAIJIC)KHOCTh M3YYCHHBIX OPraHUYECKHX Be-
IIECTB 110 UX COCTaBY M CTPOCHHIO K OTPEICIIEHHOMY KIIACCy/TPYIITIE COCTUHEHUH, 1aBaTh UM Ha3BaHUS
no cucremarnueckoil Homenkinarype (IUPAC) u npuBoauTh TpUBHUATIbHBIC HA3BAHUS IS OTAEIBHBIX
MIPEJICTAaBUTENICH OPraHUIECKIX BEIIECTB (ITHIICH, AIllCTUIICH, TOTYOJI, TIIUIEPHH, STUICHTJIMKOIE, (DEHOII,
dbopManbaeru, areTanbAeTu, alleTOH, MypaBbUHAsI KUCTIOTa, YKCYCHAsi KHCIIOTa, CT€APHUHOBAsS, OJIEMHO-
Bas, NTAJIBMUTUHOBAS KUCJIOTHI, TJINIIMH, aJlAHUH, MaJIbTo3a, (PPYKTO3a, aHWIMH, JUBUHIII, H30TIPEH, XJI0-
POTIpEH, CTUPOI U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHSI ONPEACISATh BUJl XUMHUSCKOHN CBS3M B OPTaHUYECKUX COCTMHCHUSIX
(xoBaJleHTHAs! 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOJAHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSTDH TOJIOKCHUS TEOPUU CTPOCHHSI OPTaHUICCKUX BEIICCTB
A. M. BytnepoBa 115t 00bSICHEHHSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT X COCTABa U CTPOCHHS,

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh COCTAB, CTPOCHUE, (PU3HUYCCKUE M XUMUUICCKUE
CBOMCTBA TUNUYHBIX MPEJCTABUTENEH pPa3TUYHBIX KJIACCOB OPraHMUYECKUX BEIIECTB: allKaHOB, IIMKIIO-
QJIKAaHOB, AJIKCHOB, AJIKAJIMCHOB, AIKKHOB, apDOMAaTHYECKUX YTIIEBOJIOPOJIOB, CITUPTOB, AJIBJICTHJIOB, KETO-
HOB, KapOOHOBBIX KHCIIOT, MMPOCTHIX U CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOSTUHEHUH 1 aMUHOB, aMHHO-
KHCIIOT, OCJIKOB, YTJIeBOJOB (MOHO-, JIU- W IOJIMCAXapUJIOB), WUTFOCTPUPOBATH TCHETUUYECKYIO CBS3h
MEXI1y HUMHU yPaBHEHUSMU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA C UCIIOIB30BAHHEM CTPYKTYPHBIX
(opmyu;

c(hOpMHUPOBAHHOCTh YMEHHUS MOATBEPKAATh Ha KOHKPETHBIX MPHUMEpaxX XapaKTep 3aBUCHMOCTH
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPAaTHOCTH M THUIIa KOBAJIEHTHOM CBA3M (O- U
T-CBSI31 ), B3aUMHOTO BITUSIHUSI aTOMOB M TPYIITT aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTH YMEHHSI XapaKTEPU30BATh UCTOYHUKH YTIICBOIOPOIHOTO CBIPhs (HEPTH, TIPH-
POJIHBIH Ta3, Yrojib), CIOCOOBI €ro mepepadoTKU U MPaKTUIeCKoe MPUMEHEHHE TPOAYKTOB NepepaboTKu;



c(hOpMUPOBAHHOCTH BIIAJCHHS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAAX MMO3HAHUS —
HaOJI0IEHNH, U3MEPEHUH, MOICTUPOBAHUH, SKCIIEPUMEHTE (peaIbHOM U MBICJIEHHOM) U YMEHUS IpruMe-
HATb 3TU 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTh OCHOBHBIE OINEPAllMM MBICIUTEIbHON AesITEeNbHOCTH —
aHaJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEMAaTU3aIINIO, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBSI-
3€i — JUIsl U3y4EHHUsI CBOMCTB BEUIECTB U XMMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUI: BBISIBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TIOHATUSMH U TIPE/I-
CTaBJICHUSAMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB /sl 00Jiee 0CO3HAHHOTO MOHUMAHUS CYIIHOCTH
MaTepUaIBLHOTO SMHCTBA MUPA, UCIIOJIB30BaTh CUCTEMHBIE 3HAHMS 10 OPTaHUICCKOW XHUMHH T 00BsiC-
HEHHUSI U IPOTHO3UPOBAHUS SBJICHHUI, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHH: TPOBOAUTH PACUYETHI 0 XUMUIECKUM (DOpMYIJIaM M YpPaBHEHUSIM XHU-
MUYECKUX PEAKIMi ¢ UCII0JIb30BaHUEM (PU3NYECKUX BEIHUYMH (Macca, 00bEM ra3oB, KOJIUYECTBO Bellle-
CTBa), XapaKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHONW CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHUYE-
CKOi1 (hOpMyJIBI BEIIECTBA MO U3BECTHBIM MAaCCOBBIM JIOJIIM XUMUYECKHUX AJIEMEHTOB, IPOAYKTaM Cropa-
HUSI, TUIOTHOCTHU Ta3000pa3HbIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHATTU3UPOBATh U OLEHUBATh C MO3UIUI IKOJIO-
THYECKON 0€30MacHOCTH TMOCIICACTBUS OBITOBOM M IPOU3BOJICTBEHHON JISATCIILHOCTH YeJIOBEKa, CBSI3aH-
HOM ¢ mepepaboTKOI BEIIECTB, UCIOIb30BaTh MOIyUYEHHbIE 3HAHUS AJIs IPUHATHS TPAMOTHBIX PelIeHUN
po0JIeM B CUTYaIUSX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSTENILHO [IJIAHUPOBATH U MMPOBOIUTH XUMHUUECKUI IKCTIEPHU-
MEHT (TIOJTy4€HHE U U3YUEHUE CBOMCTB OPTraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU YTIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJACOAEPKAUIUX OPraHMYECKUX BELIECTB, PELICHUE IKCIEPUMEHTAIBHBIX
3aJa4 M0 PacIiO3HABAHUIO OPTAaHUYECKUX BEIIECTB) C COOIOIEHUEM MPaBMII 0€30MacHOT0 00paIeHus ¢
BEIIECTBAMH U JIaDOpaTOPHBIM 000pyIOBaHUEM, (DOPMYITHPOBATH LIE€JIh UCCIEIOBAHUS, IPEACTABIATh B
pa3nUIHON opMe pe3yNbTaThl SKCIICPUMEHTA, AaHATTM3UPOBATH U OICHUBAThH MX JOCTOBEPHOCTE;

c(hOpMUPOBAHHOCTh YMEHUH:

COOITIOIaTh TIPaBUIIA YKOJIOTHYECKH 1eJIeCO00Pa3HOro MOBEIEHUS B OBITY U TPYIOBOMU IS TEIBHO-
CTH B LIEJIIX COXPAHEHUS CBOETO 3J0POBbs, OKPYKAOIIEH TPUPOIHOMN Cpebl U JOCTUKEHUS €€ yCTONYH-
BOT'O Pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCUYECKOIO JAEHCTBUS Ha )KUBbIE OPraHU3MbI ONPECIEHHBIX OpraHuyie-
CKHMX BEIIECTB, MOHUMAas cMbIci nokazarens [1J1K;

aAHAIM3UPOBATH 11eJeco00pa3HOCTh MPUMEHEHHUsI OPTaHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U
B OBITY C TOYKH 3PEHUSI COOTHOIIICHUST PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUIA: OCYIIECTBIIATH IEJICHANIPABICHHBIN OUCK XUMUYECKON nHPOpMa-
MU B PA3JIMYHBIX UCTOYHHMKAX (Hay4dHas U yueOHO-Hay4YHas JUTEpaTypa, CpeACTBa MacCOBOM nH(pOpMa-
1uu, IHTepHEeT U Ipyrue), KpUTUYECKU aHAIM3UPOBATh XUMHUECKYI0 HH(POPMAIUIO, IepepadaThiBaTh €&
Y UCIIOJIH30BaTh B COOTBETCTBUHU C MTOCTaBICHHON y4eOHOM 3a/1auei.

11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudeckasi XUMHUs) OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUIA: O MAaTEPHAILHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSX H TO-
3HaBA€MOCTH SIBJICHUH MPUPOJIBI, O MECTE ¥ 3HAUCHUH XUMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIA B
o0ecrnedeHnr YCTOWYMBOTO Pa3BUTHS, B PEIICHUH MTPOOJIEM KOJIOTUYECKOM, SHEPTeTUIECKON U MUIIEBOM
0€301acHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUN HOBBIX MAaTEpHUaJOB, HOBBIX MCTOYHHUKOB DHEPTUH, B
00ecCreueHnr paroHaATBHOTO MIPUPOAONONIBE30BaHus, B (HOPMHUPOBAHUH MHUPOBO33PEHHUS U O0IIEH KyJb-
TYpBI YEJIOBEKA, a TAaK)KE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO M IPUPOTHOM
cpexne;

BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOTOJATAIONINE TTOHATHS —
XUMHAYECKHI AJIEMEHT, aTOM, SIPO aToMa, U30TOIbI, JIEKTPOHHAs 000JI0uKa aToma, S-, pP-, d-aToMHbIe
opOuTa N, OCHOBHOE U BO3OYXIEHHOE COCTOSIHUSI aTOMa, THOPUAN3AIIUS aTOMHBIX OpOUTAJICH, HOH, MO-
JIEKyJia, BAJIGHTHOCTD, DJIEKTPOOTPUIIATETHHOCTh, CTENIEHb OKUCIICHHS, XUMHUECKas CBSA3b (KOBAJICHTHAS,
WOHHAs, METAJUTMYECKas, BOJOPOJHAS), KPUCTAJUTMYECKass peméTKa, XUMUYECKas peakius, pacTBOD,



3JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, dJIEKTPOJUTAYECKAS JUCCOUHALMS, CTEIIEHb JUCCOUMALIMH, BOJAOPOIHBIN
MO0Ka3aresb, OKUCIUTETh, BOCCTAHOBUTENb, TEIJIOBOM 3P PEKT XUMUYECKOHN peakiuu, CKOpOCTb XUMHYe-
CKOM peakiliM, XUMUUYECKOe PAaBHOBECUE; TEOPUU U 3aKOHBI (TEOPHSI JICKTPOITUTHUECKON TUCCOLUALINH,
nepuoanueckuii 3akoH /.M. MenzeneeBa, 3aKk0H COXpaHEHUSI MacChl BELLIECTB, 3aKOH COXPAHEHUs U Ipe-
BpALLICHUS YJHEPTUU NIPU XUMHYECKUX PEAKIIUAX, 3aKOH IMOCTOSHCTBA COCTABA BEIIECTB, 3AKOH AEHCTBYIO-
IIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHUS, JICKAIIUE B
OCHOBE IMOHMMaHUsI TPUUMHHOCTU U CUCTEMHOCTH XMUMHYECKUX SIBJICHUI; COBPEMEHHBIE MPEICTABICHUS
O CTPOEHUH BEIleCTBAa HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSX; IIPEACTaBIIE-
HHS O MEXAHU3MaX XMMHUUYECKUX PEAKLUM, TEPMOAUHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAaHUS, O XUMUYECKOM PaBHOBECUH, PACTBOPAaX U JUCIEPCHBIX cUcTeMaX; (DaKTOJIOTHUECKUE CBEIe-
HUS O CBOMCTBAaX, COCTaBE, MOJy4eHUH U 0€30MIaCHOM HCITOJIb30BAHUN BAKHEHIIINX HEOPTaHUICCKUX BE-
IIECTB B OBITY M IPAKTHUECKOH JeSITeIbHOCTH YeI0BEKa, O0IINX HAyYHBIX MPUHIMIIAX XUMHYECKOT'O ITPO-
W3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUIA: BBISBIISATH XapaKTepHbIE IPU3HAKU MOHSATUH, yCTaHABIMBATH X B3a-
HMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONUCAHUM HEOPraHUYECKUX BEUIECTB U UX
MpEeBpaIlCHU;

c(OpPMHUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XUMHUYCCKYIO CHMBOJIMKY JJIsS COCTaBICHUS (hopmy
BEIIECTB U YPAaBHEHUI XUMUYECKUX peakluii, cuctematnueckyo HoMeHknaTypy (IUPAC) u tpuBuaib-
HbIC Ha3BAHUS OTAEJIbHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUS ONPEAETATh BAJICHTHOCTb U CTENIEHb OKUCICHHUS XMMHYECKHUX dIie-
MEHTOB B COCJMHEHUAX, BUJI XUMHUYECKOUN CBSI3U (KOBAJICHTHAsI, MOHHAsS, METAJUTMYECKasi, BOJOPOIHAs),
TUI KPUCTAIUIMYECKOM pEelIETKH KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOMCTB BEIICCTB OT BHJIa XHUMHUYCCKOMN
CBSI3M U TUIIA KPUCTAIUITMUECKON PeIéTKi, OOMEHHBIN U IOHOPHO-aKIEITOPHBIM MEXaHU3Mbl 00pa3oBa-
HHS KOBaJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHI: KJIaCCU(PHUIIMPOBATH: HEOPTAHUYECKUE BELIECTBA MO UX COCTaBY, XU-
MUYECKHE PEAKIUU M0 Pa3IMYHBIM MpU3HAKAM (YUCITY U COCTaBY PEarupyrollnx BEIIECTB, TEIJIOBOMY
s deKTy peakinu, U3BMEHEHHUIO CTENEHEeH OKHUCICHUSI 3JIEMEHTOB, OOPaTUMOCTH, YYaCTHIO KaTajau3aTopa
U JIPyTHE); CAMOCTOSTEILHO BEIOMPATH OCHOBAHUS U KPUTEPHH JJIs KJIACCU(DUKAIIMN U3y4aEMbIX BEIIECTB
Y XUMUYECKUX PEAKIUN;

c(hOopMUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CMBICH nepuoandeckoro 3akona [{. 1. Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOIIYIO0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(hOopMUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh FJIEKTPOHHOE CTPOSHHUE aTOMOB M HOHOB XMMHYE-
CKHMX DJIEMEHTOB NIEPBOro—4eTBEPTOro nepuoaos Ilepuonnueckon cucremsl /.M. Menneneesa, ucnomnb-
3ysl MOHSATHS «IHEPTETHUECKUE YPOBHHY, «IHEPTETHUECKUE MTOTYPOBHIY, «S-, P-, d-aTOMHBIC OpOUTAITHY,
«OCHOBHOE U BO30YKJIEHHOE SHEPTeTUUECKHE COCTOSIHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHe-
HHSI CBOMCTB XMMHYECKHUX AJIEMEHTOB U UX COCIMHEHUH IO mepuoaam u rpynnam [lepuoanueckoit cu-
creMsl J[. 1. Menneneesa, BAICHTHBIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX DJIEK-
TPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBONCTBA Be-
IIECTB PAa3JIMYHbBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T€HETUUYECKON CBS3M MEXKy HEOpraHuye-
CKMMH BEIIECTBAMH C IOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEaK-
U TTOCPEJICTBOM COCTABJICHHUS IIEKTPOHHOTO OajaHca ATHX PeaKIlHii, peakuii HOHHOro 0OMeHa MMy TEM
COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUI; PEAaKIIMi TUAPOJIN3a; PEAKIIUNA KOMIUIEK-
coobOpazoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHHUS);

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMUUYECKUX PEAKIHH C
YYETOM MX SHEPIETUUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUS CKOPOCTH XMMUYECKOW PEAKIUU B 3a-
BHCHMOCTH OT Pa3JIMYHBIX (DAKTOPOB, a TAK)KE XapaKTep CMEIIEHNUS XUMHUECKOTO PaBHOBECHS O] BIIH-
SIHHEM BHEUIHMX Bo3jeiicTBuii (mpunuun Jle Ilarense);



c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XMMHUUYECKHE PEAKIMH, JeKaIIue B OCHOBE IpO-
MBIIIJIEHHOTO MOJTY4YeHUs CEpHOM KUCIIOThI, aMMHUaKa, 00IlMe HayuyHble MPUHLUIIBI XUMUYECKUX MPOU3-
BOJICTB; I1€JI€COO0Pa3HOCTh NPUMEHEHUs HEOPTraHWYECKHX BEIIECTB B MPOMBIIIJICHHOCTH M B OBITY ¢
TOYKH 3PEHUSI COOTHOLLIEHHUSI PUCK-TIOJIb3A;

c(OpPMHUPOBAHHOCTH BIIAJCHHS CUCTEMOW 3HAHUI O METOJIaX HAYYHOTO MO3HAHUS SIBJICHUN TIPHU-
polibl — HaOMIOACHHE, U3MEPEHUE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH ), HCTIONb3Y-
€MBbIX B €CTECTBEHHBIX HAYKaX, YMEHMS IPUMEHSTH OTU 3HAHMS IIPU SKCIIEPUMEHTAIbHOM MCCIIC0OBAaHUN
BELIECTB U JIJIs1 00BACHEHUSI XUMUYECKUX SIBJICHUI, UMEIOIIUX MECTO B IPUPOJE, MPAKTUYECKOM AesITeINb-
HOCTH 4€JIOBEKA U B [IOBCETHEBHOW JKU3HU;

c(OpMUPOBAHHOCTh YMEHHUSI BBISIBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHITUSIMH U TIPEI-
CTaBJICHUSIMHU JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 00jiee OCOZHAHHOTO MOHUMAaHHS MaTepH-
aJbHOI'0 €IMHCTBA MUDA;

c(OPMHPOBAHHOCTh YMEHHS MPOBOAUTH PACUETHI: C UCIOJIH30BAHNEM MOHATUI «MaccoBasi 10Js
BELIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPALHS»; MAcChl BEIIECTBA WJIK 00BbEMa ra3a 1o U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE MM 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKLIMHU BEUIECTB; TEILJIOBOTO A(-
(dekTa peakuu; 3HaYCHHs BOJIOPOJAHOTO MOKA3aTeNsl paCTBOPOB KHUCIOT U IIEI0YEH ¢ U3BECTHOM CTere-
HBIO AMCCOLMALNK; Macchl (00bEMA, KOJIMUECTBA BEILIECTBA) IPOAYKTA PEAKIIMH, €CIIU OJHO U3 UCXOJHBIX
BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JOJIEH PaCTBOPEHHOIO BEILIECTBA WK JaHO B
M30BITKE (MMEET MPUMECH ); JIOTIH BBIX0J1a MPOIYKTa PEaKInu; 00bEMHBIX OTHOIICHUI ra30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSTENILHO [IJIAHUPOBATH U MMPOBOIUTH XUMHUUECKUI IKCTIEPHU-
MEHT (IIpOBEACHHE PEAKIIM HOHHOTO 00MEHa, OITBEPKICHIE KaYECTBEHHOI'O COCTaBa HEOPraHUYECKUX
BEILIECTB, ONPEEICHUE CPEbl PACTBOPOB BEUIECTB C MMOMOILBI UHANKATOPOB, U3YYECHHE BIUSHUS pa3-
JUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH PEaKIny, PEHICHNEe SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
«Mertamnel» u «HeMeramibly) ¢ coOtoieHneM IpaBuil 6€30MacHOTro 00palleHus ¢ BellecTBaMu U 1abo-
paTtopHbIM 000pynOBaHHEM, (OPMYIHPOBATH LENb UCCIEIOBAHUS, MPEACTABIATh B PA3IMYHON (opme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA: COOJIOIATh MPaBHIIa MTOJIb30BAHMS XUMUYECKOH IOCY 101 1 J1abopa-
TOPHBIM 000pYZ0BaHHEM, OOpAILlEHHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLIUSAMHU IO BBHITOTHEHUIO
712a00paTOPHBIX XUMUYECKUX OTBITOB, SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM
JEATEIBbHOCTH B LIEIAX COXPAHEHMS CBOETO 3J0POBbs, OKPYXKAIOLIEH IPUPOIHON CPEIbl U JOCTUKEHUS
€€ yCTOMYMBOTO Pa3BUTHsI, OCO3HABATH OMTACHOCTh TOKCUYECKOIO JEHCTBUS HA )KUBBIE OPTraHU3MBI OIIpe-
NENEHHBIX HEOPTraHUYECKUX BELIECTB, TOHMMas cMbIci nokaszaTens [TIJIK;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH II€JICHAITPABICHHBIM TOMCK XUMUYECKOH HHPOpMa-
[IMU B PA3IMYHBIX HCTOYHUKAX (Hay4dHasi U yueOHO-Hay4Has JUTepaTypa, CpecTBa MaccoBoi nH(popmMa-
uuu, IHTepHEeT u Ipyrue), KpUTUYECKH aHAJIM3UPOBAaTh XUMHUYECKYIO0 HH(POpMaInIo, IiepepadaThIBaTh €€
U MCTI0JIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHnoBaHue pa3aesioB u KoauvecTBo 4acoB DJIeKTPOHHbBIE
n/m TeM NporpaMmabl Bcero KoHnTpoJbHbie IIpakTH4eckue (undposrie)
padoTsI padoTsI o0pa3oBaTe/IbHbIE
pecypchl
Pasznesa 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOM XMMUM
11 [IpeameT opraHM4ecKoi Xu- 8 bubnuoreka
mun. Teopust CTpOeHHsI OpraHnye- LIOK https://m.ed-
cKuX coenuHenuit A. M. bBytieposa $00.ru/d69df650
Utoro no pazneny 8
Pa3nea 2. YriaeBogopoasbl
2.1 [IpenenbHbIe yriieBOAOPOIBI ) bubmmotexa
— aJIKaHbI, UKJI0AJIKAHbI IIOK https://m.ed-
500.ru/d69df650
2.2 HenpenenbHble yrieBoao- 14 1 bubnmnoreka
POJIBI: AJIKEHBI, AJIKaTUCHBI, aJTKHHBI IIOK https://m.ed-
500.ru/d69df650
2.3 Apomarnyeckue 8 bubnuotexa
YIII€BOAOPOIBI (ApEHBI) IIOK https://m.ed-
500.ru/d69df650
2.4 [IpupoaHbIE HCTOYHUKH yTJIE- 4 bubnuoreka
BOJIOPOIOB M UX TiepepadoTKa LIOK https://m.ed-
500.ru/d69df650
2.5 lManorennpousBoaHbIE 4 1 Bubnuoreka
YIJI€BOJIOPOIOB LIOK https://m.ed-
500.ru/d69df650
Hroro no paszneny 35

Paznen 3. Kuciopoacoaep:kanue oprann4eckie coeJuHeHust



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

3.1 Cruptel. denon 11 1 bubnuoteka
LIOK https://m.ed-
500.ru/d69df650

3.2 KapOoHuinbpHbIC COCTUHEHUS: 21 1 Bbubnuoreka

aJbJIeTH bl ¥ KeTOHBI. KapOoHOBBIE LIOK https://m.ed-
kuca0Thl. CiioskHbIE A3GUPHL. JKHUPBI 500.ru/d69df650

3.3 VYrineBosl 9 1 Bbubnuoreka
LIOK https://m.ed-
500.ru/d69df650

Utoro no pazneny 41

Pasjen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

4.1 AMUHBI. AMHHOKHCIIOTHI. 12 1 2 bubnnorexa

Benku IIOK https://m.ed-
500.ru/d69df650

Uroro no pazaeny 12

Paszaea S. BbicokoOMOJIeKY/JIIPHbBIE COeIMHECHUS

5.1 BricokoMoueKysipHbIE 6 1 bubnuotexa

COEUHECHUS IIOK https://m.ed-
500.ru/d69df650

Hroro no paszneny 6

OBUHIEE KOJIMYECTBO YACOB 11O 102 3 6

IMNPOI'PAMME
11 KJIACC
Ne HanmeHnoBaHue pa3ieiioB u KosnnuecTBo yacos DJIEeKTPOHHBIE
n/m TE€M NporpaMMal Bcero KonTtpoabHubie IIpakTH4eckue (undposrie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl

Pasznea 1. Teopernueckne 0CHOBbI XMMUM
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11 Crtpoenue atoma. [lepuoau- 9 bubnuoreka
4eCKuit 3akoH u [lepuoanueckas cu- LIOK https://m.ed-
cTeMa XUMUYECKHX dyeMenToB J]. 1. $00.ru/2dd57f24
MeneneeBa

1.2 Crtpoenue BeliecTna. 11 bubnuoreka
MuorooGpasue BeliecTB IIOK https://m.ed-

S00.ru/2dd57f24

13 XUMUYECKUE PEaKIiH 19 bubnmoreka

OK https://m.ed-
500.ru/2dd57f24

Hroro no pazneny 39

Paznen 2. Heoprannyeckasi XumMusi

2.1 Hemeramisr 31 bubnuoreka

OK https://m.ed-
500.ru/2dd57f24

2.2 Meraiibl 23 bubnuorexa

OK https://m.ed-
$00.ru/2dd57f24

Wroro no pazaeny 54

Pa3nen 3. XuMus u :Ku3Hb

3.1 MeToapl MO3HAHUS B XUMHU. 9 bubnuoreka
XUMHUS U )KU3Hb IHOK https://m.ed-

S00.ru/2dd57f24

Wroro mo pazneny 9

OBUHIEE KOJINYECTBO YACOB 102

11O IPOT'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Tema ypoka KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/n Kout Ipak = WH(DPOBLIe 00pasoBaTelbHbIC
cero POJIbHBIE THYeCKHe pecypchl
padoThI padoTshI

1 [Ipenmer u 3HaYeHUE OPraHUYECKON XUMUM, bubmmorexa [IOK
[IPECTAaBICHHE O MHOI00OPa3HK OPraHuYECKHX CO- https://m.edso00.ru/3686e65
€IMHECHUI

2 DNEKTPOHHOE CTPOEHUE aTOMa yriiepojia bubnuorexa [JOK
(OCHOBHOE U BO30YXIEHHOE COCTOSIHHUS). https://m.edsoo.ru/Oce6fd4c
BaseHTHBIE BO3MOKHOCTH aTOMa yTiepoJia

3 XuMHu4deckasi CBA3b B OpraHUYECKUX COE/IH- bu6mmoreka [IOK
HeHHsIX. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM https://m.edsoo.ru/8d39f5c8
CBSI3H, CITIOCOOBI pa3phIBa CBSI3EH

4 Teopust CTpOECHUSI OPraHUUECKUX COECTUHE- bu6nuorexa [IOK
Huit A. M. bBytieposa https://m.edso00.ru/9e595ch8

5 Buael nzomepun: CTpykTypHas, IpoCTpaH- bubnuoteka [JOK
CTBEHHas. DIIEKTPOHHBIE () (PEKTH B MOJIEKYIIax https://m.edsoo.ru/b0e61661
OPraHNYeCKUX COCTUHEHUHN

6 [Ipencrasnenue o knaccupuKay U CUCTE- bubnuoteka [JOK
marndeckas HomeHkinarypa (IUPAC) opranuye- https://m.edsoo.ru/c212dd21
CKHUX BEIIECTB

7 Knaccudukanus peakiuii B opraHn4ecKoin bubnuotexa [JOK
XUMHU https://m.edsoo.ru/ba5706aa

8 CucreMaru3anus 1 0000IIeHHE 3HAHUH 10 bu6mmoreka [JOK
TeMe https://m.edsoo.ru/87a37cab

9 AJKaHBI: TOMOJIOTUYECKHU psaJl, oOmas dhop- bubmuorexa [JOK
MyJia, HOMEHKJIaTypa U U30Mepus, JEeKTPOHHOE U https://m.edso00.ru/25a14636
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
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du3nvecKkue U XUMUYECKHE CBOMCTBA ajIKa- bu6mmoreka [JOK
HOB https://m.edso0.ru/3137711c

Haxoxnenue ankanos B npupoje. CrnocoObl bubmmorexa [IOK
MOJIyYCHHSI U IIPUMEHEHHUE aJKaHOB https://m.edsoo.ru/259b0a5b

[uxnoankansl: obmas Gopmysa, HOMEHKJIA- bubmuoreka [JOK

Typa ¥ H30MepHsi, 0COOCHHOCTH CTPOCHUS U XUMHU-
YECKUX CBOMCTB, CIIOCOOBI MOYYEHUS U TPUMEHE-
HUE

https://m.edso0.ru/156730d2

Pemenue pacuéTHbIx 3a/1a4 Ha ONPEACICHUE
MOJIEKYJISIPHOI (pOPMYJIIBI OPraHMUECKOro BEIIeCTBa
110 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJIS-
muX B ero cocraB. CucremMaru3amus U 00001IeHNE
3HAHUH T10 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

AJKEHBI: TOMOJIOTHYECKHIA psifl, 001mas gpop-
MyJia, HOMEHKJIATypa, SJIEKTPOHHOE U TPOCTPaH-
CTBEHHOE CTpoeHue MosieKy. CTpyKTypHas U IuC-
TpaHC-U30MEepHsl ATKEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

du3nyeckrue U XMMHUYECKHE CBOMCTBA alIKe- bu6mmoreka [JOK
HOB. [IpaBuio0 MapkoBHHKOBa https://m.eds00.ru/21069ccd
CrniocoObl ony4eHus 1 NIpUMEHEHUE aJlKe- bubnuorexa [JOK
HOB https://m.eds00.ru/665dc058
[TpakTuyeckas padora Ne 1 mo teme "Ilosny- bub6nuorexa [IOK
YEeHUE ITHJICHA M U3yYCHHUE €ro CBOWCTB" https://m.edsoo.ru/0941eed8
Pemenne pacuéTHbIX 3aa4 Ha OIpeieIeHHE bubnuorexa [JOK
MOJICKYJISIPHOM (hOPMYJTBI OPraHUIECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
AnKagueHbl: CONpsKEHHbIE, U30JIUPOBAH- bubnnoreka [JOK

HbIE, KyMyJnupoBaHHbIe. OCOOEHHOCTH AJIEKTPOH-
HOTO CTPOEHHUS

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

XHUMHUYECKUE CBONCTBA CONPSKEHHBIX bubnnoreka [JOK
JIMEHOB https://m.edsoo.ru/e561253d
CriocoObI MoTy4eHus ¥ TPUMEHEHUE aJlKa- bubnmnoreka [JOK

JTUEHOB

https://m.edso0.ru/1aa81660
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AJIKMHBI: TOMOJIOTUYECKHH psJl, o01Ias
(dbopMyIia, HOMEHKIIATypa, SIEKTPOHHOE U TIPO-
CTPAHCTBEHHOE CTPOCHHUE MOJICKYJI, PU3HICCKUE
CBOICTBa

bu6mmoreka [JOK
https://m.edsoo.ru/68b6cc4c

XuMHUYECKre CBOMCTBA AJIKUHOB bubmuoreka [JOK
https://m.edso00.ru/23493a93

KauecTBeHHBIE peakliMy HA TPOMHYIO CBSI3b bubmuorexka [JOK
https://m.edsoo.ru/7b1c48da

Crioco0sblI MOTy9eHUS U IPUMEHEHUE aJIKH- bubnuorexa [JOK
HOB https://m.edsoo.ru/a6f9alea

Pemenue 3aga4: pacd€rsl 10 ypaBHEHUIO bu6mmoreka [JOK

XMMHYECKON peaKiuu

https://m.edsoo.ru/5db8e526

Cucremarusanus U 0000IEHUE 3HAHUHN 110
TEME

ApeHbl: roMOoJIOTHYECKUH psf, o0mas dop-
MyJla, HOMEHKJIaTypa. DJIEKTPOHHOE U IIPOCTPaH-
CTBEHHOE CTPOEHHE MOJIeKYJ O€H30J1a U TOJIyoJIa,
ux Qu3nyecKue cBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/a92a7094

XUMHUYECKUE CBOMCTBA apPEHOB: PEAKIINH 32-
MEILECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

XHUMHYECKHE CBOMCTBA ApPCHOB: pCaKINN
MPHUCOCAUHCHHA, OKUCIICHUC 'OMOJIOTOB OeH3o01a

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

OCOOCHHOCTH XUMHUYECKUX CBOMCTB
cTUpoJIa

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

Pemenne pacuéTHbIX 3aa4 Ha ONpeE/IEIeHNE
MOJIEKYJISIPHOM (hOpMYJITbI OPraHUYECKOTO BELIECTBA

bu6mmorekxa [IOK
https://m.edsoo.ru/53461a2c

CnocoObl MOJIYy4YCHHA U IPUMCHCHUC apCHOB

bubnmnoreka [JOK
https://m.edso0.ru/6f717d09

I'ereTmueckas CBI3b MCKIAY pa3IndYHbBIMU
KjlacCaMH yrjieBoaopo0B
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PacuéTel Mo ypaBHEHUSM XUMHUYECKUX PEaK-
muii. CucreMarusanys 1 0000IeHre 3HAHUH 110
TEME

[Tpupoansrtii ra3. [lomyTHbie HEPTAHBIC Ta3bI

KameHnHbI#1 yroisib ¥ IpOAYKTHI €r0 Iiepepa- bubmmorexa [IOK
0OTKH https://m.edso0.ru/69b3398b
Hedtb 1 criocoOs! e€ nepepaboTKHy. bubmuorexka [JOK

[TpumeHeHne TpOTYKTOB NepepaboTKu HePTH

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

TI'enernueckas cBI3b MCXKAY pa3JIndHbIMUA
KjlacCaMH yrjieBoaopoJa0B

["ajioreHonpou3BOIHbBIE YTICBOJOPOIOB:
AIIEKTPOHHOE CTPOCHHUE; PEAKIIUHU 3aMEIICHHS Tajo-
reHa

bubmuoreka [JOK
https://m.edso0.ru/82b4d759

JlelicTBUE 1IEI04€H HA TaJIOTeHITPOU3BO/I-
Hble. BzauMoieficTBUE TUTaJIOT€HAJIKAHOB C Mar-
HHUEM U [ITHKOM

CuctemaTtuzanus ¥ 0000IIeHUEe 3HAHUH 110 bubmuoreka [JOK
pazzaeny "YrieBoaopoisr" https://m.edsoo.ru/20e89f22

KonTponsHas pabora no teme "YrneBomo- bubnuorexa [JOK
poJsr" https://m.eds00.ru/95c9e298

IIpenenbHbIE OTHOATOMHBIE CIUPTHI: TOMO- bubnuoteka [JOK

JIOTHYeCcKuil psij, obimas popmyna, CTpOeHUe MoJle-
KYJI, ©130MEpHUsl, HOMEHKJIATypa, Kilaccuukanus,
¢du3nyeckre CBONCTBA

https://m.edsoo.ru/df04c5cd

XHUMHUYECKUE CBOMCTBA IIPEAECIIBHBIX OJTHO- bubnuorexa [IOK
ATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
CniocoObl oty4eHus ¥ IpUMEHEHNE OJTHO- bubnnoreka [JOK

ATOMHBIX CIIMPTOB

https://m.ed-
500.ru/484100000000000
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[IpocTthie 23dupbl: HOMEHKIIATYpa H H30Me-
pusi, 0cOOEHHOCTH (PU3MUECKUX ¥ XUMHUIECCKHIX
CBOICTB

bu6mmoreka [JOK
https://m.edsoo.ru/c2c788bh2

MHOroaToOMHBIE CITUPTHI: ITUIICHTIIUKOJb U bubmuorexka [JOK
TJIMIEPHH, UX QU3NUECKHE U XUMUYECKUE CBOWCTBA https://m.edsoo.ru/ee4d84aa
CriocoObI MOTy4eHUs ¥ TPUMEHEHHUE MHOTO- bubnmoreka [JOK
ATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
®DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UICCKHE bubmuorexka [JOK
coiictBa. TokcuuHOCTh heHoIa https://m.edsoo.ru/2ce726f8
XuMHUecKue CBOMCTBa (heHoIa bubnuorexa [JOK
https://m.edso0.ru/037ca5f9
CniocoObI noy4eHus u npuMeHenue ¢e- bubnunoreka [JOK
HOJIa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue skc- bubnuorexa [JOK

MepUMEHTaIbHBIX 3a1a4 1o Teme "CrnupTsl U de-
HOJIBI"

https://m.edsoo.ru/fd0ced09

Cucremarusanus 1 0000IeHNE 3HAHUHN 110 bu6mmoreka [IOK
TeEME https://m.edso0.ru/1810cb9b
ATnbAeTUbl U KETOHBI: JIEKTPOHHOE CTPOE- bu6mmoreka [JOK

HUe KapOOHWIBHOM IPYIIbI; TOMOJIOTHYECKHE
pszbl, o0mias popmysa, M30Mepusi U HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa

Anbaeruipl U KeTOHBI: (U3MUECKUE CBOM- bu6mmorekxa [IOK
CTBa; PEAKIIMU IPUCOCTMHCHUS https://m.eds00.ru/c887425c
Peakuuu okucieHHs 1 Ka4ECTBEHHbBIE peak- bu6mmoreka [JOK
[AH aJIbJIETHIOB U KETOHOB https://m.edsoo.ru/a393baa9
CnocoObI TTOTYyYeHUST aTbACTHU/IOB U KETO- bu6mmorexa [JOK
HOB https://m.eds00.ru/520d1c51
OaHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC bu6mmoreka [JOK
KHCJIOThI, 0COOCHHOCTH CTPOCHHSI UX MOJICKYJT https://m.edsoo.ru/fecOb113
N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnuorexa [JOK

KHUCJIOT, UX (1)I/ISI/I‘-I€CKI/IC CBOMCTBaA

https://m.edsoo.ru/700cc87b
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XHUMHUYecKre CBOMCTBA npeaAcIbHBIX OJHO-
OCHOBHBIX Kap6OHOBBIX KHUCJIIOT

bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

Oco0eHHOCTH CBOMCTB MYpPaBbUHOM KHC- bubnmoreka [JOK
710Thl. MHOT0OOpasue KapOOHOBBIX KHCIOT https://m.edsoo.ru/bb31be71
OCc0oOCHHOCTH CBOWMCTB: HEMPEICTbHBIX U bu6mmoreka [JOK

apOMAaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, TH/I-
POKCUKapOOHOBBIX KUCIOT. [IpencraButenu
BBICIINX KapOOHOBBIX KHCIIOT

https://m.edso0.ru/83a08773

[TonaTre o MpoU3BOIHBIX KAPOOHOBBIX KUC- bubnuorexa [JOK
J0T https://m.edso0.ru/0d162d9d
CrniocoOblI nony4eHus 1 npuMeHeHue kapoo- bubnunoreka [JOK
HOBBIX KHCJIOT https://m.eds00.ru/7c065c9d
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI, bubnuotexa [JOK
obmast hopmyIia, U30MEpHst 1 HOMEHKIIATypa https://m.edsoo.ru/adfffe6d
®dusnyeckue 1 XUMHYECKUE CBOMCTBA dH- bubnunoreka [JOK

poB

https://m.edsoo.ru/ad6b94b2

Pemrenne pac4€THBIX 3a1a4: 0 YPABHEHUIO
XUMHUUYECKOHN pPEaKIMH, Ha ONIPEIETICHUE MOJIEKY-
JSipHOM (DOPMYJIBI OPraHUYECKOTO BELECTBA

[IpakTuueckas pabora Ne 3. Pemenue skc-
MepUMEHTAaIbHBIX 33/1a4 1o Teme "KapOboHoBbIe
KUCIOTHI. CloxkHbIE Y3PUPHI"

bu6mmoreka [IOK
https://m.edso0.ru/486671fb

XKupsr: crpoenue, GU3NUECKue U XUMHUYe- bu6nuorexa [IOK
CKHE CBOMCTBA (THIPOJIU3) https://m.edso0.ru/al19c5b98
Oco0OeHHOCTH CBOICTB KUPOB, COJIEPKAIINX bubnuorexa [JOK

OCTaTKH HETPEICIIbHBIX KUPHBIX KUCIOT. JKUpBI B
IPUPOIC

https://m.edso00.ru/h0331922

MpbL1a Kak COJIA BBICIIUX KapOOHOBBIX KHC-
70T, ux Mototiee neiicteue. [lonsTHe 0 CHHTETHYE-
cknx Moromux cpenactax (CMC)

bu6mmorekxa [JOK
https://m.edso0.ru/3c566565

['eneTnyeckas cBSI3b yIIeBOJIOPOAOB U KHC-
JIOPOJICOIEPKALUX OPraHUYECKUX BELIECTB

bu6mmoreka [JOK
https://m.edso00.ru/56790c96
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Pacuérpl o ypaBHEHUSIM XUMHUYECKHUX PEaK-
U

CucremaTtu3zais u 0000IICHIE 3HAHUI 110 bubnmoreka [JOK
TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as xapakTepuCTHUKa YTIJIEBOJIOB U KJlac- bubmuoreka [JOK

cuduKanus yrieBooB (MOHO-, IU- U MOJIHCaXa-
PHIBI)

https://m.edsoo.ru/7a9693al

Monocaxapusl: puU3nIECKre CBOWCTBA U bubmuorexka [JOK
HAXOJKJICHHUE B IIPHPO/IC https://m.edsoo.ru/b4bdda2d

[Ipumenenue ritoKo3sbl, €€ 3HaYEHUE B XKU3- bubnuorexa [JOK
HEJIEATEIILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d

Jucaxapunabl: caxaposa, MaJIbT03a U JIaK- bubnunoreka [JOK

To3a. Haxoxxienue B nmpupojie 1 mpuMeHeHue auca-
XapuJoB

https://m.edsoo.ru/eb0384e7

[Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYI, bubnuoreka [IOK
(bu3ryUecKre 1 XMMUYECKHE CBOMCTBA, TPUMEHECHHUE https://m.edso0.ru/72a04508

[TonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX bubnuorexa [JOK
https://m.eds00.ru/6216e766

Penienune pacueTHbIX 3aJja4 Ha ONpeieeHne bub6nuorexa [IOK

A0JIK BbIXOJa MPOAYKTa pCAKIUH OT TCOPECTUUCCKH
BO3MOXXHOTI'O

https://m.edsoo.ru/7fde4 7ef

Cucremarusanus 1 0000IeHNE 3HAHUH 110 bu6mmorekxa [IOK
paszzaeny https://m.edso00.ru/08d4364c

KonTponbnas pabota nmo teme "Kucnopo- bubnunoreka [JOK
coJiep KaIie OpraHndecKre CoequHeHus" https://m.edsoo.ru/42c6678e

AMUHBI: K1accuuKanus, CTpOeHUE MoJle- bubnnoreka [JOK

Ky, 001mas popmyina, u3oMepus, HOMEHKJIaTypa 1
(u3nueckue cBoicTBa

https://m.edsoo.ru/efa7e6ca

XUMHYECKHE CBOMCTBA alH(PaTHUECKUX bubnnoreka [JOK
aMUHOB https://m.edso0.ru/1bc5cf80
AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH bub6muorexa [IOK

XUMHYECKHX CBOMCTB aHMINHA

https://m.edsoo.ru/39cd21f1
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https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

CniocoObI ToTydeHus1 ¥ IpUMEHeHue anuda-
TUYECKIX aMUHOB

bu6mmoreka [JOK
https://m.edso0.ru/eal38763

AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30Me-
pus, pusndeckue cBorcta. OTaeIbHBIC
MPEACTABUTENH 0.-aMUHOKHUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/d1773e80

XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX
OMOJIOTMYECKOE 3HAUCHHE aMUHOKHUCIOT. CHHTE3 U
TUJPOJIN3 TIENITHI0B

bubmuoreka [JOK
https://m.edsoo.ru/77df705a

benku kKak npupoIHbIE TIOJIUMEPBI; CTPYK- bubnuorexa [JOK
TYpbI OCIIKOB https://m.edsoo.ru/429e9899
XUMHYECKUEe CBOMCTBA OCIKOB bubmuoreka [JOK
https://m.eds00.ru/6237306d
A3oTcoaepKalire reTepoluKINIeCKHe COo- bubnuotexa [JOK

enuHeHus. HyKIIEeMHOBBIC KUCIIOTBI: COCTaB, CTPOE-
HUE ¥ OMOJIOTUYECKAs POJIb

https://m.edsoo.ru/521d1431

[IpakTuueckas padora Ne 4. Pemenue skc-
MEepUMEHTAIBLHBIX 3aJ1a4 10 TeMe "A30Tcoiepxa-
M€ OPraHUYEeCKUe COeTMHEHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/8e3c02d1

[IpakTuueckas pabora Ne 5. Pemenue skc-
NepUMEHTAJIBHBIX 3ajiau 1o TeMe "Pacno3HaBanue
OpPTraHUYECKUX COCTMHCHHM"

bu6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

KonTponbnas pabora no Teme "Azotcoaep- bubnuorexa [JOK
Kale OpraHnYecKre CoeTMHEeHUs" https://m.edsoo.ru/ce561bc7
OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKY- bubnuorexa [JOK

JIAPHBIX COG,I(I/IHGHI/Iﬁ N MCTOAbI UX CUHTEC3a —II0-
JIMMEPU3alus U MMOJIMKOHACHCAIUA

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

[TnacTmaccel. YTunuzanus u nepepadoTka bubmuorexa [JOK
IUTACTHKA https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypallbHbIN CHHTETUYECKHE bubnmnoreka [JOK

Kayuyyku. Pe3una

https://m.edso0.ru/246103ec



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

Bomokna: HaTypaJlbHBIC, NCKYCCTBCHHBIC,

bu6mmoreka [JOK

00 cuHTeTHYecKue. [Tommmeps! crienuaabHOro Ha3Ha- https://m.edso00.ru/5963a601
YCHUS
[IpakTuueckas padora Ne 6. Pemenne skc- bubmuorexka [JOK
01 NEePUMEHTAJIBHBIX 3a/1a4 110 TeMe "Pacno3naBanue https://m.edsoo.ru/3aebd77a
IIJIJACTMACC ¥ BOJIOKOH"
O06o01IeHre U cucTeMaTr3aus H3y4eHHOTO bu6mmoreka [JOK
02 Marepuaia 1o teme ""BbICOKOMONIeKYIISIpHBIC CO- https://m.edsoo.ru/6a22b1e8

equHeHus"

OBILIEE KOJIMYECTBO YACOB 110 ITPO-

I'PAMME

02



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne Tema ypoka KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/m Bcero KonrtpoabHubie IIpakTHyeckue uugpossie
pPadoThI padoTsI o0pa3oBaTe/IbHBIE
pecypchl

1 Atom. CocTaB aTOMHBIX 1 bub6numoreka [IOK
saaep. XMMUYIECKUI SJIEMEHT. https://m.ed-
N3oTonbI 500.ru/59c112ee

2 CtpoeHue 3J1eKTPOHHBIX 1 bubmmoreka [JOK
0007104€K aTOMOB, KBAHTOBBIE https://m.ed-
qucia s00.ru/b4d9fffa

3 Krnaccudukanus xummde- 1 bubmmoreka [JOK
CKHX DJIEMEHTOB (S-, p-, d-, f- https://m.ed-
DJIEMCHTBI) $00.ru/61294af9

4 Pacnipenenenue 35ekTpoHOB 1 bubmmoreka [JOK
10 ATOMHBIM OpPOUTAIIIM https://m.ed-

s00.ru/f5f750fe

5 DneKTpoHHbIE KOHPUTYpa- 1 bubmuoreka [IOK
IIUM ATOMOB 3JICMEHTOB B OCHOBHOM https://m.ed-
Y BO30Y)KJIEHHOM COCTOSIHUHT 500.ru/8149e846

6 DNEKTPOHHBIC 1 bubnmoreka [JOK
KOH(UTypaIuyu HOHOB. https://m.ed-
DJIEKTPOOTPUIIATETHLHOCTD 500.ru/a0764b24

7 [lepnonnueckuil 3aK0H 1 1 bubmmnoreka HOK
[Tepuoauueckas cucreMa XuMHUYe- https://m.ed-
ckux snemenToB /. Y. Menaeneena, $00.ru/16957c01
CBS3b C COBPEMEHHOU TEOpUEH
CTPOCHHS aTOMOB

8 3aKOHOMEPHOCTH M3MEHEHUS 1 bubnuotexa [JOK

CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U

https://m.ed-
s00.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927

00pa3yeMbIX UMH MTPOCTHIX U CIIOXK-
HBIX BEILIECTB I10 TPyMIaM U IepHo-
Jam

9 Cucremaruzanus u 00o01ie- bub6nuoreka [IOK

HUE 3HaHUH 110 TeMe https://m.ed-
500.ru/8fad2942

10 Buaer XuMHA4eCcKOil CBI3H. bu6nuoreka [IOK
Mexanu3mbl 00pa30BaHMsI KOBa- https://m.ed-
JICHTHOM CBsA3U. BogopoaHast CBS3b. s00.ru/5a8072af
MeKMONEeKyIIsIpHbIE
B3aUMO/ICHCTBUS

11 BaneHTHOCTD U BaJICHTHBIC bubnuoreka [IOK
BO3MOXKHOCTH aTOMOB. CBSI3b 3JICK- https://m.ed-
TPOHHOW CTPYKTYPBI MOJICKYJI C MX s00.ru/3d2ca093
TrE€OMETPUYECKUM CTPOCHHUEM

12 [IpencraBieHust 0 KOMIUIEKC- Bbu6moteka [JOK
HBIX COEIMHECHUSX: COCTAB U HOMEH- https://m.ed-
KJaTypa $00.ru/8c66b12a

13 BemectBa MoneKkyasspHOToO U bubmmnoreka HOK
HEMOJIEKYJISIPHOTO CTPOCHUSI. THITBI https://m.ed-
KPHUCTAJUTMYECKUX PEIICTOK M CBOM- S00.ru/e167635b
CTBa BEILIECTB

14 IlonsTHE O NUCIIEPCHBIX CHU- bubmuoreka [IOK
cremax. [IpencrasieHue o KOJUIOH/I- https://m.ed-
HBIX PAacTBOpax s00.ru/da2c70e4

15 HcTuHHBIE pacTBOPHI: HACHI- bubmuorexa [IOK
IIICHHBIC U HEHACHIIIICHHBIE, PACTBO- https://m.ed-
pumocTb. Kpucramioruaparsl s00.ru/e9ccdd8d

16 CriocoObI BEIpaKECHHS bubnuotexa [JOK

KOHICHTpAU paCTBOPOB

https://m.ed-
S00.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
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Pemenue 3amay ¢ ucnosib3o-
BaHHUEM IMOHIATUH '"'MaccoBasg I0JIA
nn

pacTBOpEHHOTO BemiecTBa', "MOJIAp-
Hasl KOHIIEHTpauus"

bu6nmoreka [IOK

https://m.ed-
s00.ru/785e0ab4

18 Krnaccudukanus u HoMeH- bubmmoreka [JOK
KJIaTypa HEOPraHMYECKUX BEIIECTB https://m.ed-

s00.ru/bf9e108d

19 Cucremaru3zanus 1 0000111e- bubnuorexa [JOK
HHE 3HAHUH 110 TeMe https://m.ed-

500.ru/8d2c6a3a

20 KonTponbHas padbota 1o Te- bubmmoreka [JOK
mam "Ctpoenue aroma. [lepuomuye- https://m.ed-
ckuii 3akoH u [lepuomuueckas cu- s00.ru/70a60aa4
CTeMa XUMHUYECKUX JIeMEHTOB /.

U. Menpneneera", "Ctpoenue Belie-
cTBa. MHOrOoOpa3ue BeriecT"

21 Knaccudukamnus xummde- bu6nmorexa LIOK
CKHUX peaKiuii B HEOPraHMYECKOH 1 https://m.ed-
OpPraHMYecKOi XMMHUH. 3aKOH COXpa- 500.ru/6335cdd2
HEHUSI MacChl BEIIECTB; 3aKOH CO-

XpaHEHHS U TMPEBPAIICHUS SJHEPTUU
P XUMHUYECKHUX PEaKIUSIX

22 TennoBsie 3¢ eKTh XUMU- bubnmnoreka HOK
YyecKux peaknuid. Tepmoxumuye- https://m.ed-

CKHE YpaBHEHUS s00.ru/d1db86da

23 Boruncnenus no ypaBHe- bubmmnoreka HOK
HUSIM XMMHYECKHX peakluil u Tep- https://m.ed-
MOXHMHYECKHUM YPABHEHHSIM 500.ru/87b13954

24 CKOpOCTh XMMHYECKOW peak-
1M, € 3aBUCUMOCTb OT Pa3JIUYHBIX
daktopoB. Katanus n karann3aTopsl

25 ['omoreHHsie u

TCTCPOTCHHBIC PCAKIIUN



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
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[IpakTrueckas padora Ne 1
no teme "Bimsinue paznuyHbIx (ak-
TOPOB Ha CKOPOCTh XMMHUYECKOH pe-
akuu"

bu6nmoreka [IOK

https://m.ed-
soo.ru/lfacaldl

27 Oo6partumebie 1 HEOOpaTUMBIE Bu6mumoteka [JOK

peakiun. XMMHYECKOE PAaBHOBECHE https://m.ed-
500.ru/30952f9b

28 [IpakTuyeckas pabora Ne 2 Bu6mumoteka [JOK
1o teme "BinsHue pa3nuyHbix (hak- https://m.ed-
TOPOB Ha TIOJI0KEHHE XUMHUYECKOTO 500.ru/3bf34e17
paBHOBecHUA"

29 DJIEKTPOJIUTHYECKAS TUCCO- bu6nmorexa LIOK
nuanysi. CuiibHbIE U clla0ble J1eK- https://m.ed-
TpoauThl. CTENCHb TUCCOLMALIAN s00.ru/5f766hdf

30 HNonnoe npounsBeneHne bu6nmorexa LIOK
BoJibl. Cpelia BOJHBIX PacTBOPOB. https://m.ed-
Bonopoausiit mokasarens (pH) $00.ru/3966ca89
pactBopa

31 IMuaponus coneid. Peakiumy, bubmuoreka [IOK
MPOTEKAOIIME B PACTBOPAX AJICK- https://m.ed-
TPOJIUTOB s00.ru/09d5a9bd

32 [IpakTryeckas pabora Ne 3 bu6moteka [JOK
1o Teme "XUMUYeCKHUe peaKkiluy B https://m.ed-
pacTBOpax AIEKTPOTUTOB" s00.ru/2e3daeb0

33 OKHCIUTETEHO-BOCCTAHOBH- bubnmoreka [JOK
TeNbHBIE peakiuu. Baxkueitme https://m.ed-
OKHCITUTETH W BOCCTAHOBUTEIIN $00.ru/56226060

34 MeTtoJ 371eKTPOHHOTO bubmuoreka [IOK

(371eKTOHHO-MOHHOT0) OasiaHca

https://m.ed-
$00.ru/fh691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
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DNEeKTPOIN3 PaCTBOPOB U
pacIulaBoB BELIECTB

bu6nmoreka [IOK

https://m.ed-
$00.ru/93fb97d2

36 Pemenue 3amay pa3amaHbIX bub6nuoreka [IOK
THUIIOB https://m.ed-
500.ru/5a859d16
37 Pemenue 3amay pa3amaHbIX bu6nuoreka [IOK
THUIIOB https://m.ed-
s00.ru/5afa265d
38 Cucrematusanus 1 0000111e- bu6nmorexa LIOK
HU€ 3HaHWH 110 TeMe "XUMUYECKHE https://m.ed-
peakuun" s00.ru/c161eb85
39 KontposnbHas pabota mo bubnnorexa [JOK
Teme "XUMHUYEeCKUe peakiun" https://m.ed-
500.ru/a8a0a930
40 [TonoskeHre HEMETAJIOB B bubnuoreka [IOK
[Nepuoauyeckoii cucreme XuMuye- https://m.ed-
ckux snemenToB /. . Menpeneena s00.ru/8ca2dcad
1 0COOCHHOCTH CTPOEHUS UX aTo-
MOB. Pu3HNYECKHE CBOMCTBA
HEMETAJIOB
41 AnoTponus HEeMETallIoB bubmmnoreka HOK
(Ha mpUMepe KUCIOPo/a, CepHl, https://m.ed-
dbocdopa u yriepoaa) s00.ru/ef92c91c
42 Bogopona: nomyuenue, pusu- bubmmnoreka HOK
YECKUE U XUMHUYECKUE CBOMCTBA. https://m.ed-
'uapuisl 500.ru/0aa8f613
43 l'ajmoreHsl: HAX0XKACHHUE B bubnmorexa LIOK

pHUpojie, CocoObl MoTy4YeHus, pu-
3UYECKHE U XUMUYECKUE CBONCTBA

https://m.ed-
$00.ru/4e223795



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795

44

l"anorenoBonopoabl. Baxk-
HEeHIIMe KUCIOPOACOIepKAIUe CO-
€IMHEHHNS TAJIOTEHOB

bu6nmoreka [IOK

https://m.ed-
S00.ru/6b3255e6

45 JlaGopaTopHbI€ ¥ TIPOMBIIII- bubmuorexa [IOK
JICHHBIE CTIOCOOBI OTYYECHHUS TaJI0- https://m.ed-
reHoB. [[puMeHeHue TaloreHOB U UX $00.ru/6971acad
COCIMHEHU N
46 [TpakTuueckas padorta No 4. bubmmoreka [JOK
Perrenue sKkcriepuMeHTaIbHBIX 3a- https://m.ed-
a4 o teme "Tanoressr"” s00.ru/8b26fecd
47 Kucnopon: naboparopHusie u Bu6mmoreka [JOK
IPOMBIIIUICHHBIE CIIOCOOBI MOJTyYe- https://m.ed-
HYSI, PU3MYCCKUE U XUMUUECKHE s00.ru/c8abc36a
cBoiicTBa. O30H. [IpuMenenue
KHCJIOPO/a U 030HA
48 Oxcubl ¥ TEPOKCHUIBI bubmmoreka [JOK
https://m.ed-
500.ru/5c8816a0
49 Pemenue 3amayd pa3nnuHbIxX bubmuoreka [IOK
THUIIOB https://m.ed-
500.ru/2b6d8b4b
50 Cepa: HaXOXK/ICHUE B MPU- bubnmoreka [JOK
poze, crocoObl OMyYeHUs, Pr3nye- https://m.ed-
CKHE M XMMHUYCCKHIE CBOMCTBA s00.ru/46afael6
o1 CepoBoaopo, cyab(uabt bubmuoreka [IOK
https://m.ed-
500.ru/7c875999
52 Kucnopoaconepxaiue co- bubmuoreka [IOK

enuHeHus cepbl. OcCOOCHHOCTH
CBOICTB CEpHON KHCIIOTHI

https://m.ed-
500.ru/8cfa2548



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
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https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
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https://m.edsoo.ru/7c875999
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https://m.edsoo.ru/8cfa2548
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[TpakTrueckas padota Ne 5.
Pemienne skcnepuMeHTaNIbHBIX 3a-
nay o teMe "Cepa u e€ coerHe-

"

HHA

bu6nmoreka [IOK

https://m.ed-
s00.ru/Oafb05e4

o4 A30T: HaXOXJACHUE B IIPHU- bubmmoreka [JOK
poze, crocoObl Oay4YeHus, pr3nYe- https://m.ed-
CKHE M XMMHUYCCKHE CBOMCTBA. s00.ru/badd2255
AMMMaK, HUTPUIBI

55 Kucnopoaconepsxarniue co- bu6nmorexa LIOK
enuHeHus a3ota. OcoOeHHOCTH https://m.ed-
CBOWMCTB a30THOW KHCIIOTHI s00.ru/e2965afe

56 [IpuMeHeHue a3ota u ero co- bubnnorexa [JOK
eIMHCHUI. A30THBIC yI0OpeHHS https://m.ed-

500.ru/129f5059

57 docdop: HaXOXKICHUE B bubnnoreka [JOK
HpUPOJIE, CIIOCOOBI MOTy4YeHusl, (Hu- https://m.ed-
3UYECKHE U XUMUYECKUE CBOWCTBA. S00.ru/9a6b43ec
®Dochunel u hochun

58 Oxkcunsl hocdopa, hochop- bubmuoreka [IOK
conepxanie kuciaotel. Comu doc- https://m.ed-
(bOpHOI KUCITOTHI S00.ru/c7a2d429

59 [Tpumenenue docdopa u ero bubmuoreka [IOK
coeaunenuii. dochopHbie https://m.ed-
y100peHus $00.ru/a218070a

60 [TpakTuaeckas padorta No 6. bubnmoreka [JOK
Pemienune skcriepuMeHTaIbHBIX 3a- https://m.ed-
nad o teme "A30t u pochop u ux 500.ru/8175ac3f
coelMHeHus"

61 VYraepoa: HaXOXKIEeHHE B bubnuotexa [JOK

pUpOJIe, ATIOTPOIHbIE MOANU(DUKA-
1uu; GU3NYECKUE U XUMUYECKHE
CBOICTBa, IPUMEHEHHE

https://m.ed-
s00.ru/1eb19f9e



https://m.edsoo.ru/0afb05e4
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62 Oxkcun yranepona(ll), oxcun bubmuorexa [JOK
yriepona(lV), yroiapHas kucioTa u https://m.ed-
eé couun s00.ru/dba58adf
63 Pemenue 3amay pa3amaHbIX bub6nuoreka [IOK
THIIOB https://m.ed-
500.ru/6029b609
64 Kpemuwnii: HaxoxaeHUE B bu6nuoreka [IOK

pUpoJe, CIOCOOBI MOTyYeHuUs, PH-
3MYECKHE U XUMHYECKHE CBOICTBA

https://m.ed-
$00.ru/143558ab

65

Oxcup kpemuusi(1V), kpem-
HUEBasi KUCJIOTa, CHITUKATHI

bubnuoreka [{OK

https://m.ed-
$00.ru/3170e7bl

66

[IpuMeHeHre KpEeMHHUS U €ro
coeauHeHuil. CTekso, ero noiayde-
HUE, BUJbI CTEKIIa

bubnuoreka [{OK

https://m.ed-
$00.ru/393cdac0

https://m.ed-
s00.ru/5823cefb

67 Pemrenue 3amau pa3am4HbIX bu6nmorexa LIOK
THUIIOB https://m.ed-
500.ru/b624f801
68 CucreMaru3anus u 000011e- bu6nunorexa LIOK

Hue 3Hanuii mo reMe "Hemeramier"

https://m.ed-
S00.ru/6e864db5

69

KonTponbHas pabota mo
teme "Hemeramsr"

bu6nmorexa LIOK

https://m.ed-
500.ru/d0484c76

70

AHanu3 pe3yiabTaToOB KOH-
TPOJILHOM pabOThI, KOPPEKIIHS OILIH-
060K

but6mmoreka [IOK

https://m.ed-
$00.ru/2b7¢9510

71

[Tonoxenne meramnos B [le-
PHOAMYECKON CHCTEME XMMHYECKHX
31eMeHTOB. OCOOEHHOCTH CTPOEHHUS

but6mmoreka [IOK

https://m.ed-
$00.ru/9839cl16¢
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QJICKTPOHHBIX 000JI0YEK aTOMOB
MCTAJJIOB

72 OO6ume pusznyeckue CBOM- Bu6muoteka [JOK
cTBa MeTa/uIoB. [IpuMeHeHue Me- https://m.ed-
TaJIJIOB B OBITY M TEXHUKE s00.ru/51dac9d3

73 CruiaBbl METaJLIOB. bubnuorexa [JOK
Koppo3zus meTamios https://m.ed-

500.ru/42b872e3

74 Pemrenue 3amau pa3auaHbIX bubnunoreka LIOK

THUIIOB https://m.ed-
500.ru/e3de37h6

75 DNEeKTPOXUMHUYECCKUN P bubmmoreka [JOK
HanpspKeHuH MetaioB. O0mue https://m.ed-
CIIOCOOBI MOJTYYCHHSI METAJIIOB S00.ru/94eb377a

76 OO01mmas xapakTepucTHKa Me- bubmmoreka [JOK
tayutoB |A-rpymmsl [Tepuoaudeckoit https://m.ed-
CHUCTEMbI XMMUYCCKHX 3JICMEHTOB. s00.ru/e12c26b3
Harpuii u xanuii: nonydyenue, Gpusn-
YeCKHe U XUMHUECKUE CBOMCTBA,
NIPUMEHEHHE TIPOCTHIX BEIIECTB U
UX COeIMHEHUH

7 OO6m1ast XxapakTepucTUKa Me- bubmuoreka [IOK
tayutoB ||A-rpynmer [lepuoamye- https://m.ed-
CKOHM CHCTEMBI XUMHUYIECKUX IJICMEH- $00.ru/7¢3e49c0
TOB. Maruuil 1 KaJbIUM: MOJIy4e-
HHUe, QU3NIECKHE U XUMHUCCKUE
CBOWCTBA, MPUMEHEHHE MPOCTHIX Be-
IIECTB U X COCINHEHHH

78 JKECTKOCTH BOIBI M CIIOCOOBI but6mmoreka [IOK

€€ ycTpaHeHus

https://m.ed-
s00.ru/c74bfae9
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79

AmoMuHMI: TIonTydeHue, hu-
3UYECKUE U XMMUYECKHE CBOMCTBA,
MIPUMEHEHHE

bu6nmoreka [IOK

https://m.ed-
$00.ru/0e79b266

80 AmMdoTepHbIe CBOMCTBA OK- bubmuorexa [IOK
CU/a Y THIPOKCH]IA ATFOMHUHHSI, TH]I- https://m.ed-
POKCOKOMITJICKCHI alTFOMUHHS, UX $00.ru/5d12d318
NpPUMEHCHHE

81 Pemienue 3a1a4 pa3inyHbIX
THUIIOB

82 [IpakTuueckas padora Ne 7. bubnnorexa [JOK
Perienne sKkcriepuMeHTaIbHBIX 3a- https://m.ed-

J1a4d o teMe "MeTasuibl TIIaBHBIX s00.ru/27a4af43
noarpynn"

83 OO01mmas xapakTepucTHKa Me- bubmmoreka [JOK
TayuIoB modouHbIx moarpymi (b- https://m.ed-
rpymn) [leproandeckoii CHCTEMBI $00.ru/610d7431
XUMHYECKHX 3JICMEHTOB

84 dOu3ndecKnue U XUMUYCCKHUE bu6nmorexa LIOK
CBOMCTBa XpOMa U €r0 COCTUHCHUIA, https://m.ed-

UX TIPUMEHECHUE 500.ru/9911bef3

85 Baxneiinme coequHeHUS bu6nunorexa LIOK
Maprasia. [lepMaHraHar kaaus, ero https://m.ed-
OKHCITUTEIIbHBIE CBOMCTBA $00.ru/039d69c8

86 DOu3nIeCcKrue U XUMUUECCKHIE bu6nmorexa LIOK
CBOMCTBA eJje3a U ero CoeuHe- https://m.ed-

Huil. [Tonydyenue u npuMeHeHune 500.ru/1b7f8741
CIUTaBOB JKelle3a
87 dOu3nuecKkue U XUMUYCCKHIE bubnmorexa LIOK

CBOMCTBA MEH U €€ COCTUHECHUH,
UX IPUMEHEHUE

https://m.ed-
$00.ru/2bc0f954
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88

OuU3NYECKUE U XUMUYECKUE
CBOMCTBA LIMHKA U €r0 COCAUHCHUM,
UX IPUMEHEHHUE.
I'maApOKCOKOMILIEKCHI IMHKA

bu6nmoreka [IOK

https://m.ed-
s00.ru/b1f2beal

89 [TpakTuueckas padborta No 8. bubmmoreka [JOK
Pernrenue sKcriepuMeHTaIbHBIX 3a- https://m.ed-
Jad 1o TeMe "MeTaibl MoOOYHBIX S00.ru/a6e352ea
noarpymnm"

90 Pemrenue 3amayu pa3auvaHbIX bu6nmorexa LIOK
THITOB https://m.ed-

500.ru/a8b83d83

91 O00011IeHIE U CUCTEMATH3a- bu6nmorexa LIOK
s U3yYCHHOI'0 MaTepuaa o TeMe https://m.ed-
"Metaibr" 500.ru/e91fe975

92 KontposbHas pabota mo bubnnoreka [JOK
teme "Metaiib" https://m.ed-

500.ru/83f63ea3

93 AHanus pe3ynbTaToB KOH- bubmuoreka [IOK
TPOJILHO# pabOThI, KOPPEKIIHS O~ https://m.ed-
0ok 500.ru/9ebff2fd

94 Ponb xumun B o0ecrieueHUN bu6nunorexa LIOK
YCTOWYHMBOTO PAa3BUTHSI YeTIOBEYC- https://m.ed-
ctBa. [IoHsATHE O HAYYHBIX METOJAX $00.ru/080fe1f0
WCCJICIOBAHMSI BEIIECTB

95 Hayunble npuHIMIBEI Opra- bubmuoreka [IOK
HU3AlUU XUMHYECKOTO TPOU3BO/I- https://m.ed-
ctBa. [IpOMBIIIIICHHBIE CITOCOOBI ITO- S00.ru/2e45a44f
JIYYCHUs] BKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE bubmmoreka [JOK

OKPY’KaloIlle Cpeiibl U €ro Mociae/-
CTBUS

https://m.ed-
$00.ru/9f11bhf51
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97 XUMHS ¥ 370POBBE YeII0- 1 bu6nmoreka [IOK
Beka. JIekapcTBEHHBIE CpesicTBa https://m.ed-
500.ru/a6552721
98 Xumus ruiy. Pons xumuu B 1 bub6nuoreka [IOK
o0ecrneueHny MUIIeBON Oe30MacHo- https://m.ed-
CTH s00.ru/1f7b5bd?2
99 Kocmernueckue u mapdro- 1 bubmuorexa [IOK
MepHBIE CpeACTBA. bpITOBas XUMHUSA https://m.ed-
s00.ru/da42d5a9
100 XHUMHS B CTPOUTEIHCTBE. 1 bubnnorexa [JOK
Baxkneiimme cTpouTenbHbIC U KOH- https://m.ed-
CTPYKLMOHHBIE MaTepUAIIbI 500.ru/61e69003
101 XHMUS B CEIIBCKOM XO035H- 1 bubnuoreka [{OK
crBe. OpraHu4YecKrue 1 MUHEPAJIb- https://m.ed-
HbIC y100pEHHsI s00.ru/fd39587d
102 Cucrematusanus 1 0000111e- 1 bu6nmorexa LIOK
HUE 3HAHHUH 110 TEME https://m.ed-
500.ru/db979c70
OBUIEE KOJIMYECTBO YACOB 110 102

ITPOI'PAMME



https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70

IIpeacraBiieHHOEe TeMATH4YeCKOe MJAHNPOBAHME MO KJIACCAM COOTHOCITCS C COAEP:KAHUEM
MOYJIs padoyeid MPOrpaMMbl BOCIIMTAHUSA «Y POYHAS AeSITEJIbHOCTbY:

Tematnueckoe IIaHUPOBaHKUE paboydeil MporpaMMbl 00ECIIEYUBACT MPUOOIICHHE 00yYarOIINUXCS
K POCCHICKUM TPaJULMOHHBIM JTyXOBHBIM IICHHOCTSIM, BKIItOUasi KyJbTypHBIE [IEHHOCTH CBOEH ATHHYE-
CKO¥ TPYIITIBI, TPaBUJIA U HOPMBI MIOBEJICHUS B POCCHIICKOM OOIIIECTBE Yepe3 COACPKAHUE YPOUHOU Aesi-
TEJIbHOCTU MO mpeamery. [Ipu u3ydyeHUM TeMm yduTeJeM OCYILECTBISETCS MPUBJICYCHHE BHUMAHUS
IITKOJILHUKOB K IIEHHOCTHOMY aCIIeKTY H3y4aeMbIX Ha ypOKax sSBICHUH uepe3 Mmoadop TEKCTOB, TPOOIIeM-
HBIX CUTYalui AJisi OOCYKICHUS U JIp.

BocrnutaTenbHbIi MOTEHITUAT YPOKOB 00€CIIEYMBALETCS TAKKE Yepe3 MOTHBAIIUIO K IIPEMETY, BOC-
MUTHIBAIOIIEE COJIEpKaHNe, aKTUBHBIE (POPMBI pPabOTHI, a TaK¥Ke:

. B CUTYallMM CTOJKHOBEHHS Pa3HbIX TOYEK 3PEHUS I10 MOBOJAY pemieHHs MpoOsieMbl (TIpu
00CYXJIEeHIH, UHULIMUPOBAHUHU BbICKA3bIBAaHUSI MHEHHUI, Yyepe3 BbIPAOOTKY OTHOILIEHUS 1O MOBOY IMOJTY-
4aeMol Ha YPOKe COIMAbHO-3HAYUMON HHPOPMAIUH U T1.);

® 4epe3 OpUCHTALIUIO HA IIOHUMAHUEC IIPUINH YCHGXEI/ HCYCIIEXa B y‘IC6HOI>'I JCATCIIBHOCTH, B
TOM YHUCJIC HA CaMOaHaJIN3 U CAMOKOHTPOJIb pE3yJibTaTa U T.I.
® qepe3 YCTAHOBJICHUC OTHOIIICHUH yqe6Hor0 COTPpyAHUYCCTBA, TOAACPIKAHHNC ﬂCHOBOﬁ,

IpYKEeCKOW 00CTaHOBKH B KJIACCHOM KOJIJICKTHUBE, CIIOCOOCTBYIOMIUX TTO3UTUBHOMY BOCIIPHATHIO TPEOO-
BaHUU Y4HTENS; MOOYXKACHUE YUalIUXCsl K COOIIO/IEHUIO MPUHIIUIIOB Y4eOHON TUCIUIUIMHBI U CaMOOp-
raHu3aIuy.

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. Xumus. YrinyoneHsslid ypoBeHs. 10 kiacc. Y4eOHHUK ¢ IEKTPOHHBIM MPHIIOKEHHEM (aBTOPHI
B. B. Epemun, H. E. Ky3smenko, B. . Tepenun, A. A. JIpo3nos, B. B. JIynun).

2. Xumus. . YroyOneHHsli ypoBeHb. 11 kinacc. Y4eOHUK C 3I€KTPOHHBIM PUIIOKEHUEM (aBTOPHI
B. B. Epemun, H. E. Ky3bmenko, A. A. JIpo3nos, B. B. JIynun).

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Metoaunueckoe nocobue K y4eOHUKY B. B. Epemuna,
H. E. Ky3pmenko, B. U. Tepenuna u np. «Xumus. YriayoneHHsiil yposenby. 10 kinacc / B. B. Epemun, A.
A. Ipo3nos, U. B. Epemuna, B. . Maxonuna, O. }0. Cumonoga, 2. 10. Kepumos. —M.: [Ipoda, 2018.
— 339 c.: .

2. MeToauueckoe nocobue K y4eOHHUKY B. B. EpemuHa,
H. E. Ky3pmenko, A. A. [lpo3noBa u nip. «Xumus. YriayoneHHbId ypoBenby. 11 kinacc / B. B. Epemun, A.
A. lpo3nos, U. B. Epemuna, H. B. Bonkosa, H. B. ®upcroga, 3. 0. Kepumos. — M.: [Ipoda, 2018. —
423 c.: um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.DnexTpoHHbIM 00pa3zoBarenbHbIil pecype "S cnam EI'D. Cpennee obuiee oopazoBanue. Yueo-
HBIA MOAYJIb TI0 PEIICHUI0 TPYAHBIX 33JaHui 1o yueOHoMmy mpenmety "Xumus'". 10 - 11 xmaccwr", AO
N3parensctBo "lIpocBemenne".

2.Tpenaxep "O6nako 3nanuit". Xumus. 10-11 xnaccer, OO0 "dusukon Jlad".

3.Enunas xomnekims udpoBeix oOpa3oBarenbHbIX pecypcoB http://school-collection.edu.ru

4. Poccuiickas 3JeKTpOoHHas 1iKosa hitps://resh.edu.ru

5. SIKnacc https://www.yaklass.ru/

6. Ypoxku. https://lesson.edu.ru

7. DneKTpoHHBIH 00pa3zoBaTeNnbHbI pecypc "lomamnraue 3aaanus. Cpeanee oOiee oopazoBaHue.
Xumuga", 10 - 11 knace, AO UznarensctBo "[IpocBenienue".
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