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HOACHUTEJIBHASA 3AITUCKA

Pabouast mporpamMmma no XMMHUHM Ha YpPOBHE CPEIHEro 00IIero oopa3oBaHus pa3paboTaHa Ha ocHOBe DenepasbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaramM OCBOCHHS (enepanbHOM
oOpazoBarenbHOI mporpammsbl cpenHero odmiero oopazopanusi(@OIl COO), npencrabiennbix B denepanibHOM rocy1apCTBEHHOM
obpazoBarensHoM ctagapre COO, c yuérom Konmenuuu mnpenomaBaHus ydeOHOTO TpeaAMeTa «XHUMHs» B 00pa30BaTEIIbHBIX
opranm3anusix Poccuiickoit @eneparuu, peanu3yloldX OCHOBHBIE 00pa3oBaTelbHBbIC MPOTPAMMBI, U OCHOBHBIX IOJOXKCHHUN
«Crpareruu pa3Butusi Bocriutanusi B Poccuiickoit denepannu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIIYOJIEHHOTO HM3yU€HHUs 3aHMMAET Ba)XHOE MECTO B CHCTEME E€CTECTBEHHO-HAyYHOrO OO0pa30BaHUs
yuamuxcs 10-11 knaccoB. M3yueHue npeamera, pealn3yeMoe B YCIOBHSIX AUPPEpPEHIMPOBAHHOIO, MPOQPHIBHOIO O0y4YEHUs,
MpU3BaHO oOecreyuTh 001Ie00pa30BaTENbHYI0 M OOIIEKYJbTYPHYIO IOArOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO s
aJanTaluy UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSM JKM3HU B COLIMYME, a TaKKe JUIsl MPOJOJDKEHMs] OOyueHHUs B OpraHU3alusx
npo(heccuoHaNIbHOr0 00pa30BaHus, B KOTOPBIX XUMHUS SIBIISETCS OJHON U3 MPUOPUTETHBIX AUCLIUILINH.

B nporpamme mo XMMHM Ha3Hay€HUE MpeAamMeTa «XUMHUS» MOJIy4aeT MNOJPOOHYI0 HMHTEPIPETAUI0O B COOTBETCTBUHU C
ocHoBornonaramumu  noioxeHussMu I'OC COO o B3auMOOOYCIOBICHHOCTH UENEH, COAEp:KaHUs, PE3yJIbTaTOB OOy4YEHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHM BBITYCKHUKOB. CBHUIETEILCTBOM TOMY SIBJISIFOTCS CJIEIYIOUIUE BBINOJHAEMbIE IPOrpaMMOil IO
XUMUU QYHKIIUH:

e UH(pOPMALMOHHO-METOIMYECKAs!, peain3alusi KOTOpoil obecreuynBaeT MOIydeHHE MPEICTaBICHUS O IeNsAX, COAEpKaHHH,
oOmel crpareru OOy4YeHUsl, BOCIHMTAHMS U PA3BUTHUA OOyYarOUIMXCs CpPEACTBAMHU MpEIMETa, M3y4yaeMoro B paMKax
KOHKPETHOTO Ipoduis;

e OPraHM3alMOHHO-IUIAHUPYIOIIAsA, KOTOpas IpeayCMaTpUBAEeT ONpPEAENICHUE: NPUHLUIOB CTPYKTYpPUPOBaHUA U
MOCJIE0BATEIBLHOCTH U3YUYEHHsS] y4eOHOr0 MaTepHala, KOJIMUYECTBEHHBIX U KaUECTBEHHBIX €0 XapaKTEePUCTHUK; MOAX0JI0B K
(OpPMHUPOBAHUIO CONIEPHKATEIBLHOW OCHOBBI KOHTPOJISI M OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN 00ydaromMXcsi B paMKax
UTOTOBOM aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOT0 9K3aMEHa M0 XUMHUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUHU:

e YCTaHaBIMBAeT MHBApUAHTHOE MPEIMETHOE COJAEp)KaHHe, 00sS3aTeabHOE JUIsl M3YUYEHHs] B paMKax OTAENIbHBIX MpoQuiei,
IpelyCMaTpUBaET paclpeesieHue U CTPYKTYPUPOBAaHUE €ro IO KjaccaMm, OCHOBHBIM COJIEP)KATEIbHBIM JTMHUSAM/pa3aenam
Kypca,

e JIaET MpPUMEPHOE pacnpeeleHrue Y4eOHOro BpeMEeHH, PEKOMEHIyEMOro JIJIsl U3YYEHUS OTJEIbHBIX TEM;



e Ipe/UIaraeT MNPUMEPHYIO MOCIEAOBATEIBHOCTh W3YYEHHs Y4€OHOro Marepuasa ¢ Y4€TOM JIOTMKH HOCTPOEHUS Kypca,
BHYTPHUIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;

e Ja€T METOAMYECKYIO MHTEPIPETAINIO LENeH U 3a/1a4 U3YUYEeHUs NPeAMETa Ha YIiTyOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CPEIHEr0 00Iero oOpa3zoBaHMs, COAEPKATEIBHOW XAPAKTEPUCTUKH IJIAHUPYEMBIX PE3yJIbTAaTOB
OCBOCHHSI OCHOBHOHM 00pa30oBaTeIbHOM MPOTpaMMBI CpeaHero oOmiero oOpa3oBaHWs (JTUYHOCTHBIX, METANPEIMETHBIX,
NpEeIMETHBIX), & TaKkKe C YY4ETOM OCHOBHBIX BHUIOB y4e€OHO-TIO3HABATEIBHBIX JIEHCTBUI OO0YYalOIIErocsi 1Mo OCBOCHHUIO
CoJlepKaHUs IPEeIMETA.

[To Bcem Ha3BaHHBIM MO3ULHUSAM B MPOTPAMME [0 XMMHUHU MPETyCMOTPEHA MIPEEMCTBEHHOCTh C O0OYUYEHUEM XMMUHU Ha YPOBHE
OCHOBHOr0 001ero o0Opa3oBaHus. 3a NpelelaMHd YCTAHOBICHHONW NpOrpaMMOi IO XHWMHUHU 00s3aTelbHOW (MHBapUaHTHOM)
COCTABJISIIOLIEH cofepKaHusd y4eOHOro mnpeaMera «XHUMHsD OCTA€TCsl BO3MOYKHOCTh BBIOOpAa €ro BapHaTUBHOM COCTaBIISIOLIEH,
KOTOpast I0JKHA ONPENIENATHCA B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOTO Mpouist oOydeHHUs.

B cootrBercTBUM ¢ koHHentyanbHbIMU nonoxeHussMu ®PI'OC COO o Ha3HauyeHHMU NpPEAMETOB 0a30BOr0 M yriayOiIEHHOrO
ypoBHEH B cucteMe qu(depeHINPOBAHHOIO 00YUEHHs Ha YPOBHE CPEAHEro O0IIero o0pa3oBaHUs XUMUS Ha YPOBHE yIiyOnEHHOTO
M3YYEHUS HAMPABIIEH Ha Pealn3alrio IPEEeMCTBEHHOCTH C MOCIEIYIOIIMM 3TAallOM MOJYYEeHHS] XMMHUYECKOTO 00pa30BaHus B paMKax
U3YYEHUS CIICIUATIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKHUX TUCUUILUIMH B By3aX M OpPraHU3aLMIX CPEAHEr0 NPOPECCUOHAIBHOIO
oOpazoBanus. B 3T0il cBA3M u3yueHue npeamera «XUMUS» OPUEHTUPOBAHO NPEHMMYLIECTBEHHO Ha pPACUIMPEHHE M YriayOJjeHue
TEOPETUUECKOW U TMPAKTHYECKOW MOATOTOBKM OOYYaOIIMXCs, BHIOPABIIMX OMpPENETIEHHBIN MpoQmib OOydeHUs, B TOM YHUCIE C
NEPCIIEKTUBON MOCIEAYIOIIEr0o MOTYYeHHUs] XUMUYECKOro 00pa3oBaHMsl B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsmy
¢ atuM, B cBeTe TpeboBanuii ®I'OC COO k mimaHupyeMbIM pe3yibTaTaM OCBOEHHUs (eepalibHOM 00pa30oBaTENbHOW MPOrPaMMBbl
cpenHero ooOiero o0pa3oBaHUs HM3yYEHHE MpeAMeTa «XUMHUS» OPUEHTUPOBAHO TaKK€ Ha peuleHue 3a7ad BOCHUTAHUS U
COLIMAJIbHOTO PA3BUTHUS OOydYaroummxcs, Ha (OpPMHUPOBAHHME y HUX OOLIEHMHTEIUIEKTYalbHBIX YMEHHUI, YMEHUH paluoOHaIu3aluu
yueOHOro TpyJa U 0000IIEHHBIX CLIOCOOOB AESTENIbHOCTH, UMEIOIINX MEXIUCUUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBnsomuyMy npeamMeTa «XUMUs» Ha ypoBHE YIiTyOJEHHOTO U3yUeHHUs SBISIOTCS yriyOna€HHbIe Kypehl — « Opranuyeckas
xumus» 1 «O01Iast u HeopraHuyeckass Xxumus». [lpu onpeneneHnun Moaxo 0B K 0TOOpY U CTPYKTYPHOM OpPraHU3alluu COJIEP KaHUs
ATUX KYpPCOB B IpOrpamMMme MO XUMHUHU 3a OCHOBY MpuHATHI nosoxeHuss GI'OC COO o paznuuusix 6a30BOro M yriyoJE€HHOTO
YPOBHEMN U3YUCHUS MIPEIMETA.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» u «OOm@as u HeopraHuvecKas XUMHUS» COCTAaBISET COBOKYIHOCTb
MpPEJAMETHBIX 3HAHUW M YMEHHUW, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHUsS MpeaAMeTa. JTa CUCTEMa 3HAHWM MOJydaer
onpeaen€éHHOe TEOPETUYECKOE JIOMOJIHEHHE, TTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINIA 00BEM (DAKTOIOTUUECKOTO



matepuana. Tak, Ha yriyOnE€HHOM YpOBHE M3Y4YeHHs IpeaMeTa oOecredyeHa BO3MOXKHOCTh 3HAYUTENBHOTO YBEJIWYEHHUS 00BbEMa
3HAHUI O XMMHUYECKUX AJIEMEHTAX U CBOMCTBAX UX COECIMHEHUI HAa OCHOBE PACIIUPEHUS U YIIIyOJICHHS MPEACTABICHUA O CTPOECHUU
BEIIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSX MPOTEKaHMsI PEaKIui, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMUYECKOU
KUHETUKU U TepMOAMHAMUKHU. V3ydeHne nepruoauiyeckoro 3akoHa u Ilepuoandeckoil CUCTEMbI XUMHUECKUX 3JIEMEHTOB 0a3upyeTcs
Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOECHUU aTOMa. XHMHUYECKasl CBSI3b OOBSCHSAETCA C TOYKH 3PEHUS
HHEPreTHUECKUX U3MEHEHUH npu €€ 00pa30BaHUM U pa3pyIIECHUH, a TAK)KE C TOUKH 3PEHUS MEXaHU3MOB €€ oOpa3oBanus. M3yuenue
TUIIOB PEaKIUi JOMONHIETCS (OPMUPOBAHUEM IPEACTABICHUN 00 AIEKTPOXUMHUYECKHX MPOIeccax M AJEKTPOJIM3E PACIIaBOB U
pPacTBOPOB BelIECTB. B Kypce opraHn4eckoil XUMHUH MPU PACCMOTPEHUH PEAKIIMOHHON CITIOCOOHOCTH COECIMHEHUN YyAeNsIeTcs: 0coboe
BHUMaHHE BOMpocaM 00 3JIEKTPOHHBIX d(PPeKrTax, 0 B3aMMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIIHi.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEpKaHUE KypCOB XMMUHU YTITyOJIEHHOTO YPOBHS U3yUEHHUS JIJISl KJIACCOB ONPEEIEHHOTO
npoduiis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep AOMOIHEHW K OOlIeld cUcTeME MPEAMETHBIX 3HAHUM) OKa3bIBAIOT
BIIMSTHUE CMEXHbIC NMpeAMEThl. Tak, HampuMmep, B COACpKaHUM IpeaMeTa Ui KIAaCcCOB XMMMKO-(pHU3ndecKkoro npoduist 60sbiioe
3HaueHue OynyT MMETh 3JIEMEHThl yuyeOHOro Marepuaina 1o obmed xumuu. [Ipu m3ydeHun npeamMera B JaHHOM CIy4yae aKIEHT
OyZneT caenad Ha OOLIHOCTh METO/I0B MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymnsipHas Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MAcChl U SHEPTHH, 3aKOHBI TEPMOJANHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS
O CTPOCHHH BEIIECTB U JIPYTOE.

B 1o ke Bpems B colepikaHHM MpeaMeTa I KJIaCCOB XMMHUKO-OMOJOTUYECKOro Mmpoduist OONbIINA yAeIbHBIA Bec Oyaer
UMETh OpraHuyeckas Xxumus. B sTom cinyuyae mnpenocTaBisieTcsi BO3MOXKHOCTb JUIsi Oosiee OOCTOSITEIBHOTO PAacCMOTPEHHS
XUMHUYECKON OpraHu3aly KJIETKH Kak OMOJIOTMYECKOM CHCTEMbI, B COCTAaB KOTOPOH BXOMST, K MPUMEPY, TAKUE CTPYKTYPHBIE
KOMITOHEHThI, KaK JUIUAbI, OCJNKH, YIJIEBOJbI, HYKIEMHOBbIE KHCIOTHI U Jpyrue. Ilpu 3ToM 3HaHHMS O cOCTaBe M CBOMCTBax
IpeJICTaBUTENIe OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYXAT OCHOBOM ISl M3yYEHUS CYLIHOCTH IMpoLeccoB (OTOCUHTE3A,
JIbIXaHUs, TTUIIICBAPCHHUSI.

B nmane ¢opMupoBaHHs OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METOJOB IIO3HAHUS M OIbITa
MPaKTUYECKOrO0 TNPHUMEHEHUs Hay4YHbIX 3HAHUM W3ydyeHUe MmpeaMera «XUMHs» Ha YIrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBSI3IX C Yy4eOHbIMU MpEeAMETaMH, BXOASIIMMH B COCTaB MpeaMeTHbIX oOnactell «EcTecTBeHHO-HayuyHbIE
npeaMeTs», «MareMmatrka u nHpopMaTuka» u «PyccKuil sSI3pIK U TUTEPATYPAY.

[Tpu n3yuenun yueGHOTO npeameTa « XUMHUs» Ha yriIyOJIEHHOM ypOBHE TakXe, KaKk Ha YPOBHE OCHOBHOTO M CPEIHETO OOIIETOo
oOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3ajayeil MEPBOCTENEHHONW 3HAYUMOCTH SIBJISIETCS (DOPMHUPOBAHHWE OCHOB HAyKHM XUMHUHM Kak



00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JNEATEIbHOCTH Y€JIOBEKa M OJHOTO M3 KOMIOHEHTOB MHUPOBOU KYJIBTYPHI.
Pemenue 3Toif 3a1aun Ha yriayOJa€HHOM YPOBHE U3YUEHHS MPEIMETa IPEANOJaraeT pealu3alnio TaKuX Lejel, Kak:

(dbopMupoBaHUE MPECTABICHUN: O MaTePUATBLHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSIX M TTO3HABAEMOCTH SBJICHUM TIPUPOJIBI,
0 MECTe XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ BeyIllel poJikd B 00ECIIEYEHUH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA: B
pEIICHUH MPOOJIEM IKOJIOTHIECKOM, SHEPTETUUECKONW 1 THUIIICBOW 0€301MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB JHEPTHH, B OOCCIEUYCHHWH PAIMOHAIBHOTO MPUPOJIOTOIL30BaHM, B (POPMUPOBAHUHU
MHUPOBO33pPEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAK)KE DKOJIOTMUYECKHM OOOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
IPUPOJHOM CpEAE;

OCBOCHHME CHUCTEMbl 3HAHUMW, JIEKAIIUX B OCHOBE XUMHUUYECKOW COCTABISIOLICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA:
(byHIaMEHTAIBHBIX MMOHATHUH, 3aKOHOB U TEOPUN XUMUM, COBPEMEHHBIX MPEACTaBICHUNA O CTPOCHHUM BEILECTBA HA Pa3HBIX
YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJIDHOM, HAQJAMOJEKYJISIPHOM, O TEPMOJMHAMUYECKAX M KHHETUYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHMS XUMUYECKUX PEaKIiid, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMaX, 00
oOIIMX HAYYHBIX MIPUHIMIIAX XUMUYECKOTO MPOU3BOICTBA;

dbopMupoBaHUEe Yy OOYYaIOIIMXCS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU IS
OOBSICHEHHUS KJIIOUEBBIX MJICH U MPOOJIEM COBPEMEHHOM XUMUU, JJIsI OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUM, UMEIOLTUX
€CTECTBEHHO-HAYUYHYIO MPUPOAY; IPAMOTHOTO PEIICHUS] MPOOJIEM, CBSI3AHHBIX C XHMMHEH, MPOTHO3UPOBAHUS, aHAIU3a U
OIICHKU C TIO3UIIMN KOJIOTMYECKOM 0e30MacHOCTH TOCIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOMN JEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U MEPEepaObOTKOI BEIIECTB;

yriIyOJieHUE NMPEeICTaBICHUI 0 HAyYHBIX METOJIaX MTO3HAHUS, HEOOXOUMBIX JJIsl IPUOOPETEHUs] YMEHUN OPUEHTUPOBATHCS B
MHPE BEIIECTB U OOBSICHEHHS XUMHUYECKHUX SIBJICHUW, MMEIOUIMX MECTO B MPUPOJAE, B MPAKTHUUECKON ACATEILHOCTU W
ITIOBCEJHEBHOM KU3HU.

B mnane peanuzarnuu mepBOOYEPEIHBIX BOCIHUTATENBHBIX W PAa3BUBAIONMUX (PYHKIUN IIEJOCTHOM CHCTEMBI CPEIHETO OOIIETro
oOpa3oBaHUsI MPU U3YUYCHHUH TpeaMeTa « XUMHs» Ha yriayOJa€HHOM ypOBHE OCOOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKUE e U
3a/1a4u, KaK:

BOCMHUTaHUE YOCKAEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOABI, YBAXKEHUsS K TMPOILECCY TBOpUeCTBa B 00JacTu
TEOPETHUECKMX ¢ TPUKIAHBIX HCCICIOBAaHUNW B XWUMHH, (POPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBALMU K O0YUYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS
00111e4eI0BEYECKHUX LIEHHOCTEH;



e Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEHW 00ydaromuxcs, popMupoBaHue y
HUX CO3HATEJIBHOTO OTHOLIEHUS K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpPa30BaHMIO KaK YCJIOBHIO YCHEIIHON
npodeccroHanbHON U OOIIECTBEHHOW AESITENIbHOCTH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (opMupoBaHuE YMEHUN W HABBIKOB Pa3yMHOTO TIPUPOAOIIOIH30BAHUS, Pa3BUTHE IKOJOTHUECKON KYJIBTYPBI, MPUOOpETEHNE
OMbITa OOLIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM JESITEIbHOCTH.

OO6miee yuciaO YacoB, MPEAYCMOTPEHHBIX JIA WM3Y4YEHUST XUMHUU Ha YIIIyOJIGHHOM YpPOBHE CpEJIHEro oO0Iiero oOpa3oBaHuf,
coctaBisieT 204 vacoB: B 10 kitacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HEJIeIO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHHE OPraHUYECKOW XUMUH, IIPEJICTABIEHNE O MHOTOOOpa3uy OPraHuYECKUX COECTMHEHUN.

DNEeKTPOHHOE CTPOEHUE aTOMa YIJepoJa: OCHOBHOE U BO30YKIEHHOE COCTOSIHUA. BajgeHTHbIE BOZBMOXHOCTH aToMa yriepo/a.
XUMHYeCKasi CBSI3b B OPraHUYECKUX COeNUHEHUAX. TUIbl TMOpHUIN3aluK aTOMHBIX opOuTaneil yriepojaa. Mexannsmbl 00pa3oBaHUs
KOBaJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-AaKIENTOPHbIN). THUIbl nepekpriBaHus aTOMHBIX OpOUTaliel, 6- U m-cBsi3u. O uHapHasd,
IBOWMHAas U TpoiHas cBsA3b. CrocoObl pa3pbiBa CBsI3€il B MOJEKyJaX OpraHM4eckux BemecTB. [IoHsATHE O CBOOOAHOM pajauKale,
HyKJIeouie u 3eKTpodue.

Teopusa cTpoeHus opraHnydeckux coeauHeHud A.M. byTiepoBa M COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJICKYII.
3HaueHUe TEOPUU CTPOEHHUS OPraHWYECKUX COCAMHEHUN. MonekynspHble U CTpYKTypHbIe (hopmynbl. CTpyKTypHbIE (OPMYJIbI
pa3IMYHBIX BHJIOB: pa3BEPHYTas, COKpAlIEHHasA, ckeneTHas. M3omepusa. Buael u3omMepuu: CTPYKTYpHas, NPOCTPAHCTBEHHAs.
OnexTpoHHbIE 3((HEKTHI B MOJIEKYJIaX OPraHUYECKUX COETMHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 3 (HEKTHI).

[IpeacraBinenre o Kilaccupukauuu opraHuyeckux BemecTB. [loHatne o ¢yHKUMOHaIbHOW rpymnme. [‘omomnorus.
['omonornyeckue psasl. CucremaTndeckas HOMeHKiIarypa opranwueckux coeguHenuii (IlUPAC) u TpuBmanbHble Ha3BaHUS
OTJIEJBHBIX MTPEICTABUTEIICH.

OcoOeHHOCTH M KiaccU(PUKAIMSA OpraHUYEcKUX peakuui. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMH B OPraHUYECKON
XUMUHU.

OKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U X MPEBPALEHUN: O3HAKOMJIEHUE ¢ 00pa3liaMi OpPraHU4YeCKUX BEUIECTB U
MarepuasaMl Ha MX OCHOBE, OMBITHI MO MPEBPAIIECHUIO OPraHMYECKUX BEIIECTB MPH HarpeBaHuu (IJIaBieHUE, OOyIJIMBaHUE WU
rOpeHue), KOHCTPYUPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonoruyeckuii psaj ajakaHoB, oOmas GopmMyiia, HOMEHKJIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKAHOB, SP3-TUOpHAN3aIMs AaTOMHBIX OpOHMTANIEH yriiepoa, 6-CBa3b. DU3nUecKre CBOWCTBA aIKaHOB.

XHWMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMEILIEHUs, N30MEPU3ALNH, IETUAPUPOBAHUS, HUKIN3ALUU, TUPOIN3a, KPEKUHTa,
ropenus. [IpencraBnenne o MexaHU3Me peakuid paauKaIbHOrO 3aMEILEHUS.



Haxoxnenue B mpupoe. CriocoObl MoTydyeHus: U MPUMEHEHHUE aJKaHOB.

[Mukmoankanel. OOmias ¢opmyina, HOMEHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHS W XHUMHUYECKHX CBOWCTB MaJIbIX
(uuKIIoMpoNnaH, MUKIOOYTaH) M OOBIYHBIX (LMKJIONEHTaH, LUKJIOTEKCaH) HUKIOaTKaHoB. CrocoObl MOJyYeHHs] U MPUMEHEHUE
MKJIOAJIKaHOB.

Ankensl. ['omomornueckuii psii anmkeHoB, oOmiass ¢opMmyrna, HOMEHKIATypa. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI AlIKEHOB, SP>-rHOpUIM3ALKs ATOMHBIX OPOMTANEH yIraepoaa, 6- U n-CBa3u. CTPYKTypHas ¥ TeOMeTpHIEcKas (IUC-TPAHC-)
nzomepusi. OU3NUECKUE CBOMCTBA AJIKEHOB. XHMHUYECKHE CBOMCTBA: pEaKLMH NPUCOCAMHEHUSA, 3aMEIICHUS B O-TIOJIOKEHUE TPU
JIBOMHOM CBA3M, MOJMMepu3aluu U okucienus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakiui Ha ABOWHYIO CBs3b. CIIOCOOBI
IIOJIyYEHUS U IPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccugukanus ankagueHoB (CONpPsKEHHBIE, H30JIMPOBAHHBIE, KyMyauposanusie). OCOOEHHOCTH 3JEKTPOHHOIO
CTPOCHHUS U XUMHYECKUX CBOWMCTB CONPSUKEHHBIX AUEHOB, 1,2- m 1,4-npucoenuuenue. [lonmmepusanus CONpsKEHHBIX AUEHOB.
CriocoObl MoJTy4eHus: ¥ MPUMEHEHUE aJIKaJUEHOB.

Anxunbl. ['oMonornueckuil psii ankuHoB, oOmas GopMylia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ aJIKHHOB, SP-THOpUAM3alMsl aTOMHBIX opOuTtaiei yriepoja. @uU3nyuecKhe CBOMCTBA aJIKMHOB. XUMUUYECKHUE
CBOMCTBA: pEaKIUU MPUCOECIUHEHHS, AUMEPU3AUUU U TPUMEpHU3AIMH, OKUCIeHUs. KHUCIOTHBIE CBOMCTBAa AJKMHOB, MUMEIOIINUX
KOHILIEBYIO TPOIHYIO CBsA3b. KauecTBEHHbIE peaKIuu Ha TPOHYIO CBsA3b. CIIOCOOBI MOTYyYEHUS U IPUMEHEHUE aJTKUHOB.

ApomMarudeckue yriaeBoaopoabl (apeHsl). ['omonornueckuil psna apeHoB, oOmias Qgopmyia, HOMEHKIATypa U HM30MEpHS.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a. du3nueckre cBOcTBa apeHOB. XMMUYECKHE CBOMCTBA OEH30J1a U
€ro roMOJIOTOB: PEaKIMU 3aMEeIIeHHs] B O€H30JbHOM KOJbIE M YIIEBOJOPOJAHOM paguKalie, peakluu MPUCOEAUHEHUS, OKUCICHUE
romoJsioroB Oenzona. [IpeacraBieHre 00 OpUEHTUPYIOMIEM JEHCTBUU 3aMECTUTENEH B OEH30JIbHOM KOJIbLIE HA MPUMEPE aKHIIbHBIX
panukaioB, KapOOKCHUIbHON, TUAPOKCUILHOW, aMUHO- U HUTPOTIPYMIbI, aTOMOB rajgoreHoB. OCOOEHHOCTH XWMHUYECKUX CBOMCTB
ctupouia. [lomumepusanus ctupoia. CnocoObl MONy4eHHs ¥ IPUMEHEHUE apOMaTHUECKUX YTJIEBOAOPOIOB.

[Tpupoausriii ra3. [lomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxknenne. KamMeHHBINH yroyib U MPOIYKTHI €0 MnepepaboTKH.
Cnoco0Obl mepepabOTKM HEePTH: TEpPEeroHkKa, KPEKUHT (TEPMHUYECKUM, KaTaIUTUYECKHil), pu@opMuHr, nuponus. [IpomykTbr
nepepaboTKu HePTH, UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TAJOTEHIIPOM3BOJAHBIX YIJIEBOAOPOAOB. Peakuuy 3amelieHus TajJloreHa Ha THUIPOKCOrPYIIILY,
HUTPOTPYIIIY, LUAHOTPYIIy, amMuHOrpymmy. JleficTBME Ha Talor€HNpPOU3BOJHBIE BOJHOIO W CIMPTOBOTO pacTBOpa IMIENOYH.



B3anMozeiicTBue nurajioreHaqKaHOB C MAarHWEeM W ITUHKOM. [IoHsSTHE 0 MEeTaIOOpPraHMYeCKUX COeAMHEHHsX. Vcmomp3oBaHue
TJIOTCHIIPOU3BOIHBIX YTIIEBOJOPOAOB B OBITY, TEXHUKE U IIPU CHHTE3€ OPTraHUIECKUX BEIICCTR.

OKCIepUMEHTAIbHBIE METOJIbl M3y4YeHHUs BELIECTB M HMX NpEeBpallleHHil: u3ydeHue (U3HUECKUMX CBOMCTB YTIIEBOJOPOJIOB
(pacTBOPUMOCTB), KAYECTBEHHBIX PEaKIMil yriIeBOJAOPOJIOB Pa3IMYHBIX KiIaccoB (oOecIBeuMBaHWE OPOMHOW WIJIM MOJHOW BOJBI,
pacTBopa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTHICHa C aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadectBeHHOE
oOHapyXeHHE yTiepoda U BOJAOPOJa B OPraHMUECKUX BEIIECTBAX, MOTYUYCHHE STUJICHA U U3YYEHHE €ro CBOICTB, 03HAKOMJICHHE C
koutekiusiMu «HedTe» u «Yroapy», ¢ oOpa3laMu MjIacTMacc, KaydyyKoB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYJ YIIeBOAOPOJIOB U
raJIOTeHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:xkamme opranudyeckue coeJHHEHUsI.

[IpenensHble OgHOATOMHBIE CIUPTHL. CTpoeHHEe MOJEKyN (Ha MpUMEpPe METaHOoJIa U 3TaHoia). ['oMomorudeckuil ps, odmas
dbopmyna, n3oMepus, HOMEHKIATypa U Kiaccudukamnms. Ou3ndeckre CBOWCTBA MPEACIbHBIX OAHOATOMHBIX CIIUPTOB. BomopoaHbie
CBSI3U MEXKIY MOJIEKYJIaMU CIIUPTOB. XMUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEIIeHUs], JEeTUApaTallii, OKUCICHUS, B3aUMOJICHCTBUE C
OpraHUYEeCKMMU U HEOPTraHWYECKUMHU KucioTaMu. KauecTBeHHas peakiusi Ha OJTHOATOMHbBIE CIIUPTHI. JIelcTBUE ATaHOJIa M METaHOJIa
Ha opraHu3M 4esoBeka. CriocoObl TOTydeHHS ¥ PUMEHEHUE OHOATOMHBIX CITUPTOB.

[IpocTeie adupsl, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH GU3HUECKUX U XUMUICCKAX CBOMCTB.

MHOTOaTOMHBIE CHHUPTHI — JTHJICHIJIMKOJNb W TIWIEepUH. DPU3NYECKHEe W XMMHYECKHE CBONCTBA: pEaKIMH 3aMEIICHWS,
B3aUMOJICCTBHE C OPraHWYECKUMHU M HEOPraHMYECKUMHU KHCJIOTaMH, KAaueCTBEHHAs pEakilds Ha MHOTOAaTOMHBIE CIIHUPTHI.
[IpeacraBnenre 0 MEXaHU3ME peaKIUi HYKICOPUIHLHOTO 3amelneHus. JleiictBue Ha opranu3M uesjoBeka. CrocoObl MOMydYEeHHS U
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJIEKYJIBI, B3aMMHOE BIIMSHUE THAPOKCOTPYNIBI M OCH30JBHOTO siapa. Dusmdeckue cBOHCTBA (eHOIA.
OcobenHoctn XUMHYECKUX CBOMCTB (peHosna. KadyecTBenusie peakinuu Ha (enon. ToxkcuuHOCTh GeHosa. CrocoObl MmoaydeHus u
npumeHenue ¢penona. GenonpopmManbaeruiHas CMOa.

KapOoHuibHble COSIMHEHUST — alIbJIETUIBl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE KapOOHUIBLHOM Ipynmibl. ['oMoIornuecKkue psiabl
aNbJICTUIOB U KETOHOB, 00Mmass ¢popmysa, U30Mepusl ¥ HOMEHKIaTypa. PU3NYECKUe CBOMCTBA alIbJETHIOB M KETOHOB. XHUMHUYECCKUE
CBOMCTBA ajJbJCTHIOB M KETOHOB: pEakIuu TpuicoeauHeHus. OKHCIICHHE ajbICTHIOB, Ka4YeCTBEHHBIC PEAKIIMU Ha aJlbJICTHIBI.
CriocoObl IOJTydeHHs ¥ MPUMEHEHHE abJCTHIOB U KETOHOB.

OnHOOCHOBHBIE TIpee/bHBIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX KHUCIOT. M3omepus u
HOMEHKJIaTypa. ®u3nyeckne CBONCTBA OJTHOOCHOBHBIX MPECIbHBIX KapOOHOBBIX KHUCIOT. BOAOPOHBIE CBA3M MEKIY MOJICKYJIaMU
KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBOMCTBA: KHCIOTHBIC CBOWCTBa, peakmus JTepu(HUKAIMN, PEaKIUd C ydacTHeM



YTIEBOAOPOAHOTO pamukana. OcoOEHHOCTH CBOWCTB MYpaBBbUHOW KHCJIOTHI. [lOHATHE O TPOU3BOMHBIX KAapOOHOBBIX KHUCIOT —
CIOXHBIX 3¢upax. MHOroobpasme KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPEACTbHBIX W apOMATHYCCKUX KapOOHOBBIX
KHUCIIOT, AUKApOOHOBBIX KHUCIOT, THJIPOKCUKApOOHOBBIX KHUCIOT. [IpeiacTaBuTenu BbICHIMX KAapOOHOBBIX KHCIOT: CT€apUHOBAs,
NaJTbMUTHHOBAS, OJICUHOBAS, JUHOIEBAs, NUHONEeH06as1 KUCTOThL. CIoCcOObI OJYyYeHHs U PUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonornyeckuit ps, oOuias popmyiia, H30Mepusi 1 HOMEHKIAaTypa. PU3NYeCKUe 1 XUMUYECKUE CBOMCTBA:
TUAPOJIN3 B KMCIION U HIEJIOYHOU Cpelie.

Kupwi. Ctpoenue, hunvyeckue M XUMUYECKHE CBOMCTBA >KMPOB: THJPOJIM3 B KHUCIOH M 1IenoyHou cpeae. OcoObeHHOCTH
CBOMCTB HUPOB, COACPKAIINX OCTATKU HEMPEAEIbHbIX KUPHBIX KUCIOT. JKUpHI B pupo/ie.

MpL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Knaccudukamus yrieBogoB (MOHO-, IM- W MoJMcaxapubl). MoHOocaxapuabl: TIIHOKO3a,
dbpykTo3a, rajakTo3a, pubo3a, ne3okcupudOosza. duznueckue CBONCTBA U HaxoxkjaeHue B mpupojne. dorocunre3. Xumudeckue
CBOMCTBA TUIFOKO3bI: PEAKIIMU C yUYaCTUEM CIIUPTOBBIX U aJbJACTUIHON TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpoxkeHue. [Ipumenenue
TJIFOKO3bI, €€ 3HaYCHHUE B KU3HENEATEIbHOCTU opraHusma. /{ucaxapuisl: caxapo3a, MajabTO3a M JIakTo3a. BoccTaHaBiMBarImue U
HEBOCCTaHaBJIMBalole aqucaxapuasl. ['uaponus aucaxapuaoB. Haxoxaenue B mpupoje u npuMenenue. [lomucaxapuasl: kpaxmad,
IJIMKOT€H M 1eiunosio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmala, TIIMKOT€Ha M UEesUIrosio3bl. PU3HYecKue CBOMCTBA Kpaxmala U
LEJUTIONI03bl. XUMUYECKUE CBOMCTBA KpaxmMalia: THIPOJIU3, KaYECTBEHHAs peakuus ¢ MOJOM. XHMHUYECKHE CBOMCTBA LEIIOIO3BL:
TUAPOIIN3, TOTy4YeHue 2(UpoB 11esuTi0103b1. [ToHATHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB M UX MPEBPAIICHUN: PacTBOPUMOCTh Pa3IUYHBIX CIHPTOB B BOJIE,
B3aUMOJICHCTBUE 3TAHOJA C HATPUEM, OKHCIIEHUE 3TUJIOBOTO COUPTA B albJETU] Ha PACKAIEHHOW MEIHOM MPOBOJIOKE, OKUCIICHHUE
ATUJIOBOTO COUPTa JUXPOMATOM Kayiusi (BO3MOXXHO HMCIIOJIh30BaHUE BUIACOMATEPHUAIOB), KAUECTBEHHbBIC PEAKIIUM HA aJIbICTUJIBI (C
ruapokcuiom quammuncepedpa(l) u ruapoxkcunom menu(ll)), peakuus rimunepuna ¢ ruapoxcugom meau(ll), xumudeckue cBoiicTBa
pacTBOpa YKCYCHOM KHMCIIOThI, B3aMMOJICHCTBHUE pacTBOpa TIt0K03bl ¢ Tuapokcuaom meau(ll), B3anmoeiicTBue kpaxmana ¢ HOJ0M,
pelIeHre SKCIEePUMEHTAIBHBIX 3aa4 1o TemaM «CrupThl U heHob», «KapOoHoBbie KUCTIOTHI. ClI0KHBIE ADUPBD.

A30oTcoep:kalue OpraHnyecKue coenHeHus.

AMMHBI — OpraHUYecKUe Mpou3BoJHbIe amMuaka. Knaccudukanus amMuHOB: anudaTtuyeckue U apoMaTUYeCcKHUe; MEpBUYHBIC,
BTOpHUYHBIE U TpeTudHbie. CTpoeHNE MOJeKy, obmas Gopmyia, u3oMepusi, HOMEHKJIATypa B (PU3NYecKue CBOMCTBA. XHUMHUYECKOE
CBOMCTBa anu(aTHUECKUX aMUHOB: OCHOBHBIE CBOWCTBA, AJIKWIMPOBAHME, B3aMMOJICHCTBHE NEPBUYHBIX AMHHOB C a30TUCTOMN
kucnotor. Cosm aJKuIaMMOHUSL.



AHWINH — NPEJACTaBUTEb aMUHOB apoMaTuyeckoro psaa. CTpoeHue aHuivHa. B3auMHOe BAIMSIHUE TPYIIT aTOMOB B MOJIEKYJIE
aHuimmHa. OCOOEHHOCTH XMMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIuH. CocoObl MOMy4YeHUs U TPUMEHEHHE
anudaTuyeckux aMmuHoB. [lonyueHre aHuIMHA U3 HUTPOOEH301a.

AmuHokucioTel. HoMeHknatypa u nzomepus. OTOenbHbIE MPEACTABUTENN O-aMHUHOKHUCIIOT: TIULWH, anaHuH. duznueckue
CBOMCTBA AaMHUHOKHUCIOT. XHUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCAMHEHUU, pPEaKIIHs
MOJIMKOHJIEHCALIMH, 00pa30BaHKe MENTHIHOM CBA3U. bruosnornueckoe 3HaueHHe aMUHOKHUCIOT. CHHTE3 U TUAPOJIN3 TENTUIOB.

benku xak npupojaHblie nmonuMmepsl. [lepBuyHas, BropuyHas U TPETUUHAS CTPYKTypa OenkoB. XUMHYECKHUE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHs], KAYECTBEHHBIE PEaKIIMK Ha OCJIKU.

DKCnepUMEHTAIbHBIE METOIbl M3YUYEHUsI BEIIECTB U X MPEBPAIICHUN: paCTBOPEHUE OCJIKOB B BOJIE, JICHATYpallUs OCIKOB MIPH
HarpeBaHUM, I[BETHBIC PEaKIMU Ha O€JIKH, PEIICHUE AKCIEPUMEHTAJIbHBIX 3a/lad MO0 TeMaM «A30TCoAepKalllie OpraHuYeCKue
coeMHEeHU» U «Pacrio3HaBaHre OpraHudeCKUX COCTUHEHUIN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMS.

OCHOBHBIE TIOHSTHSI XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEpP, MOJMMEpP, CTPYKTYpPHOE 3BEHO, CTEIICHb
MOJIUMEpHU3AINN, CpEeIHAs MOoJIeKyJaspHas Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSAPHBIX COCIUHEHUUA —
MOJIMMEPHU3AIU U MOJTUKOHEH AL

[lonumepHble  MaTepHUalbl. [1nacTmaccel (MOJMATHIIEH, MOJIMMPONWIIEH,  MOJUBUHUIXJIOPU/I, NOJIACTUPOII,
MOJIMMETHJIMETaKPUJIAT, TOJMKApOOHATHI, TOMMATHICHTepedTanaT). Y Tunusaius 1 nepepadoTka miacTuka.

DnacToMephl: HATYPAJIbHBIA KaydyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBIN, XJIOPOTMPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBI.
Pe3una.

Bosokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAIPOH U
JIaBCaH).

[Tonmrmeps! cieruanbHOr0 Ha3HAYeHUS (TeIIOH, KeBIIap, dIECKTPONPOBOISAIINE MOJTUMEDPHI, OMOpa3iaraeMbie MOJMMEPHI).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HX MPEBpaAlICHUIN: O3HAKOMJICHHE C oOpasliaMu NpPHUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, Kay4dyKOB, PEIICHHE SKCIIEPUMEHTANbHBIX 3ajad Mo TeMme «Pacro3HaBaHue IUIacTMacc U
BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenne MonekyIsspHOi (hOpMyIIbl OPraHUYECKOT0 COSMHEHUS TT0 MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIIIUX B €70 COCTAB,
HaXO0X/JE€HUE MOJEKYISIPHOU (HOPMYJIbl OPraHUYECKOTO COEIUMHEHHS Mo Macce (00BEMY) MPOIYKTOB CrOpaHusi, MO KOJIMYECTBY
BelecTBa (Macce, 00b€MY) MPOAYKTOB PEAKIIMH W/WUIIM UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (hOPMYJIbI OPraHUYECKOTO



BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIHOCOOOB MOJY4YEHHs, ONpEAeNieHHE IOJM BbIXOAA MPOAYKTa pEaKUUu OT
TEOPETHYECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXNpeaIMETHBIX CBA3€M NpU M3yuyEeHUH OpraHudeckod xumuu B 10 Kiacce OCYHIECTBISIETCS uepe3
UCIIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHATHUW, TaK W NOHSITHM, MPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYUYHBIE MOHATUS: SBJICHUE, HAYYHBIH (aKT, TMIIOTE3a, TEOPUs, 3aKOH, aHaJIN3, CUHTE3, KJIacCupuKalus,
HaOJII0JIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOIEIb, MOJEINPOBAHHUE.

®duszuka: Marepusi, aroMm, 3JEKTPOH, IPOTOH, HEUTPOH, MOJEKYJa, DHEPreTUYECKUH YpOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEJIMUYMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opranu3M, 3kocucrema, onochepa, MeTadoIN3M, HACIEACTBEHHOCTh, aBTOTPO(MHBIN U TeTepOTPOHBIN TUIT
nuTaHus, OpoxeHue, GOTOCUHTES, IbIXaHue, OEIKH, YTIIIEBOAbI, )KUPBI, HYKJIIEHHOBBIE KUCIOTHI, (PEPMEHTBHI.

['eorpadusi: mosie3HbIE UCKOMAEMBbIE, TOILIHBO.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAlIMOHAJIBLHOTO MHUTAHMS, MOIOLIME CPEACTBA, MaTepUajbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMMH.

Atom. CocTtaB aTOMHBIX fnep. XuUMHUeCKUi 3neMeHT. M3otombl. CTpoeHHE AIEKTPOHHBIX 000JOUYEK aTOMOB, KBAaHTOBBIC
yrciaa. DHEPreTHYECKUEe YPOBHU M MOAYPOBHH. ATOMHBbIe opOurtanu. Kiaccupukaius XMMUYECKHX djeMeHToB (S-, p-, d-, f-
aneMeHThl). PacnpesnesneHre 3JeKTPOHOB MO aTOMHBIM OPOUTANISAM. DJIEKTPOHHBIE KOH(UTypallud aTOMOB 3JIEMEHTOB IEPBOr0O—
4eTBEPTOTO MEPHUOJIOB B OCHOBHOM UM BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYPAITUH HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

[Tepuonuueckuii 3axoH u [lepuoandeckas cuctrema xumuieckux snemMenToB [[.M. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA
u llepronnueckoil cUCTEMbl XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKMX DJEMEHTOB M 0O0pa3yeMbIX MMHU IPOCTBIX W CJIOXKHBIX BEIIECTB MO TpynmnaM W TepuojaM. 3HAUYCHHUE
nepuoauueckoro 3akona /[.1. Menneneesa.



Xumudeckasi CBs3b. BHIbI XWMHWYECKOW CBS3U: KOBAJCHTHAs, HWOHHAs, MeETaJTMYecKas. MexaHu3Mbl OOpa30BaHUS
KOBQJICHTHON CBSI3WM: OOMEHHBIH M JOHOPHO-AKIENTOPHBIA. JHEpPrus W JuiMHa CBsI3U. [lOdspHOCTH, HANpPaBICHHOCTh U
HACBIIIAEMOCTh KOBaJICHTHOM CBA3U. KpaTHble cBsi3u. BogopoaHas cBsi3b. MeXMOJIEKYIApHBIE B3aUMOICHCTBUS.

BaneHTHOCTP 1 BaJICHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX TEOMETPUUECKUM CTPOECHUEM
(Ha mpuMepe COeAMHEHU PJIEMEHTOB BTOPOTO MEPUO/IA).

[Ipencrapiienre 0 KOMIUIEKCHBIX cOoeMMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTelb, JIUTAH Ibl. 3HAUCHUE
KOMILUIEKCHBIX COeIMHEHUH. [IoHsATHE 0 KOOPAMHAIMOHHON XUMUHU.

BemiecTBa MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHUA. TUIIBI KPUCTAIIMYECKUX PEHIETOK (CTPYKTYp) U CBOIMCTBA BEIIECTB.

[Tonsitue o gucnepcHbix cuctemax. Mctunubie pactBopsl. [IpencraBieHue o KOUIOUAHBIX pacTBOpax. CrocoObl BhIpaKEHUS
KOHIICHTPAIIMA PAaCTBOPOB: MaccoBasi JOJIS BEIIECTBA B PACTBOPE, MOJIApHAas KOHUEHTpaiusa. HachllieHHbIE M HEHACBIIICHHbBIC
pPacTBOPBI, pACTBOPUMOCTh. KpHcCTamnoruaparsl.

Knaccudukanys w HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. TpUBUAIbHBIC Ha3BaHUS OTIEIBHBIX MPEICTABUTENICH
HEOPraHUYECKUX BEILECTB.

Kiaccudukanusi XuMU4ecKuX peakiiuii B HEOPraHMYECKON U OPTaHMYEeCKOM XUMUH. 3aKOH COXPaHEHUSI MAacChl BEIIECTB; 3aKOH
COXPAHCHUS U MPEBPAIICHUS YHEPTUM MPU XUMUUYECKUX peakiusax. TernoBsie dPPeKThl XUMUUECKUX peakiuid. TepMoXuMudyeckue
YpaBHEHHS.

CKOpOCTh XUMHUUYECKOW PEAKIUH, €€ 3aBUCUMOCTh OT Pa3NUYHBIX (PaKkToOpoB. ['OMOTeHHbIE U TeTeporeHHbie peakiuu. Katamms
Y KaTaJIn3aTopPBI.

OO6paTuMble U HeOOpaTUMBbIE peakii. XuMHUueckoe paBHOBecue. KoHcTaHTa XUMUYECKOTro paBHOBecUsl. DakTOphI, BIUSIONINE
Ha TOJIO)KEHNE XUMHUUYECKOTO PABHOBECHS: TEMIIEPATypa, JABICHNE U KOHIIEHTPAIlMU BEIIECTB, YYaCTBYIOIIMX B peakuuu. [Ipunimn
Jle llaremnbe.

Onextponutrueckas auccounuanus. CuiabHbIe W cliadble eKTponuThl. CreneHs auccouuanuu. Cpena BOJHBIX PAaCTBOPOB:
KHCIJIOTHAs!, HeMTpanbHas, menoyHas. Bogopoansrit nokasarens (PH) pactBopa. ['maponus coneit. Peakiiuu nonHoro ooMeHa.

OKuCIUTENBHO-BOCCTAHOBUTENbHBIC peakiiui. CTeneHb OKucaeHus. OKUCIUTENIb U BOCCTAHOBUTENb. [Ipoliecchl OKUCIIeHUs 1
BOCCTAHOBJICHUS. BakHeHIne OKHUCIMTENIM M BOCCTAaHOBUTENM. MeToa 2JIEKTPOHHOTO OajiaHca. JEKTPOJIU3 PacCTBOPOB H
pacIuIaBoOB BEILECTB.

DKCIEpUMEHTAbHBIE METOJIbl M3YyYEHHS] BEIIECTB M HMX NpPEBpaIICHUM: pa3ioKeHUE MEepPOKCHAa BOJIOPOJa B MPUCYTCTBUU
KaTaJau3aTropa, MOJIETH KPUCTAITMYECKUX PEHIETOK, MPOBEACHUE PEAKIIUA HOHHOIO OOMEHa, ONpelielieHUe Cpelbl PacTBOPOB C



MMOMOIIBI0 WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3TMUHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U TTOJIOKEHUE XUMUIECKOTO
PaBHOBECHSI.

Heoprannuyeckasi xumusi.

[Tonoxenue HemetasioB B [lepuoanueckoit cucreme xumudeckux anemeHToB .M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nueckne CBOMCTBA HEMETANIOB. AJUIOTPOIUS HEMETAIIOB (Ha MpUMeEpe KUCIopoa, cepsl, pocdopa u yriepoaa).

Bomopon. Ilonyuenue, ¢pusndeckne u XUMAYECKHE CBOWCTBA: PEAKIMHM C METAUIAMH M HEMETAJJIaMH, BOCCTAHOBHUTEIILHBIE
cBocTBa. ['napunasl. TOIUIMBHBIE 2JIEMEHTHI.

[anorensl. HaxokiaeHue B mpuUpoje, CIOCOObI MOJNY4EeHHs, (PU3MUECKHE M XUMUYECKHE CBOWCTBa. ['aloreHoBOIIOPOIBI.
Baxkneiiiie KucmopoacoepKaiiie CoOeIMHEHUs TaloreHoB. JlabopaTopHble U TMPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUs TaJIOT€HOB.
[IprmeHeHue rajJoreHOB U UX COCTMHEHUM.

Kucnopon, o30H. JIlabopatopHble U MPOMBIIIUIEHHBIE CITIOCOOBI MOJIy4eHUs Kuciiopoja. dusnueckue U XMMUYECKHE CBOMCTBA U
MIPUMEHEHUE KUCIOPOAa U 030HA. OKCHUJIBI U IEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupojie, criocoObl nmonydeHus, pusndeckue u xumuueckue cBoiicta. CepoBoaopoi, cyibduabl. Oxkcu
cepri(1V), okcun cepri(V1). CepHuctast u cepHasi KUCJIOTHI U UX cojid. OCOOEHHOCTU CBOMCTB CepHOM KUCIOTHI. [IpMeHenue cepsl 1
€€ COEIMHEHNN.

A30T. HaxoxneHue B mpHUpOJE, CIIOCOObI MOMydYeHUs, (PU3NUECKue U XUMHUYECKHUE CBOMCTBAa. AMMMAaK, HUTPUJIbL. OKCHUIBI
a3oTa. A30THCTas M a30THAsI KUCIOTHI U UX cojii. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHI. [I[puMeHeHne a30Ta U €ro COCIMHCHUIA.
A30THBIE YT0OpeHu.

®docdop. Haxoxienue B mpupoje, CnocoObl nmoiayueHus, pusndeckue u xumuueckue cpoiictsa. ®ochuant u dhochun. Oxcuabt
dbocdopa, bochopHnas kucnota u e€ conu. [Ipumenenue pocdopa u ero coenuneHuit. PochopHbie y100peHHUS.

VYrnepon, HaxoxaeHue B mpupoje. AnnmorpornHbsie Moaudukanuu. Ousndyeckne U XMMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB,
obOpazoBannbix yriaepoaoMm. Oxcupn yraepona(ll), okcun yrimepona(lV), yronbnas kucimota u €€ conu. AKTUBUPOBAHHBIN YTOJib,
aacopomusi. dymiepensl, rpadeH, yriepoaHbie HaHOTPYOkH. [IpuMeHeHne MPOCThIX BEIMIECTB, OOPa30BAaHHBIX YTIEPOJIOM, U €ro
COEIMHEHUM.

Kpemuuii. HaxoxkneHwe B TpHUpOJE, CIIOCOOBI IMOJydeHHs, (u3ndeckue u xumuueckue cBoiictBa. Oxcun kpemuus(1V),
KpEMHUEBAs KUCIIOTa, CUIMKAThL. [I[puMeHeHne kpeMHus 1 ero coenuHeHnii. CTekso, ero nojiydeHue, BUJIbl CTEKIIA.

[Tonoxenue metamwoB B [leprogndeckoit cucreMe XUMUYIECKUX 371eMeHTOB. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTaisioB. OO1uMe ¢pusndeckue cBoiicTBa MeTamioB. [Ipumenenue metamioB B ObITy U TeXHUKE. CIIJIaBbl METAIIIOB.



DNEKTPOXUMHYCCKUN psAl  HanmpspKeHud MetamioB. OOmme CcnocoObl  TMONYYEHHS METAUIOB: THAPOMETAILTYyprus,
MUPOMETAILTYPIHsl, ANeKTpoMeTauTyprus. [lonsarue o kopposuu MetanoB. CiocoObl 3aIIUTH OT KOPPO3HUH.

O6mas xapakrepuctuka metawioB |A-rpynmbsl [lepuogumdeckoil cucTeMbl XMMHUYECKMX 3JIeMEHTOB. Hatpuit u kammii:
noJiyueHue, pu3ndeckue U XMMUYECKHUEe CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COSTUHEHUMN.

Obmas xapakrepuctuka metamioB |IA-rpynmer Ilepuoanyeckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB. MarHuii M KaJbIlHii:
noytydeHue, (U3NIecKue U XMMHIECKIE CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEMIECTB U UX coenuHEeHMNA. JKECTKOCTh BOJBI U CIIOCOOBI
€€ yCTpaHEHUs.

AmoMuUHMI: TIONydeHHe, (PU3NYEeCKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA M €ro COCAMHEHHM.
AMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHUSA, THAPOKCOKOMITIIEKCHI AIFOMUHUS.

OO6m1as xapakTepucThKa MeTaJlIoB ooouHbIX noarpynn (b-rpymm) [Tepuoanyueckoil cCUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

dusnyeckrue U XUMHYSCKUE CBOMCTBA XpoMa U ero coeauHeHnid. Oxcuapl u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI).
XpoMatbl U AMXPOMATHI, UX OKUCIUTEIbHbIE CBOMCTBA. [loilyueHne u npuMeHeHne xpoma.

dusnueckue U XMMUYECKHE CBOMCTBA MapraHiia U ero coeauHeHui. Baxueimme coemunenus mapranma(ll), mapranna(lV),
mapranua(Vl1) u mapranua(VIl). Ilepmanranar kanausi, ero OKUCIUTEIbHbBIE CBOMCTBA.

dusnyeckue U XMMHYSCKHAE CBOMCTBA XKelle3a U ero coenuHeHui. Okcuabl, ruapokcuabl u coim skenesa(ll) u xenesa(lll).
[lomy4yeHnue u NpUMEHEHHE JKEJIe3a U €ro CILJIaBOB.

DOU3NYECKNE U XUMUYECKHE CBOMCTBA MEJU U €€ COeAMHECHUI. [[oyueHne n npuMeHeHue MeId U €€ COCUHEHUM.

[uuk: momydyeHue, ¢GU3MUECKHE W XUMUYECKHE CBOMCTBAa. AMQOTepHBIE CBOWCTBA OKCHUJA U TUAPOKCHAA IMHKA,
TUAPOKCOKOMITIIEKCHI IMHKA. [[pruMeHeHne 1IMHKa U €r0 COeTUHECHU.

OKCIEepUMEHTaIbHBIE METOAbl M3YYCHUS BEIIECTB U MX MPEBPAIICHUIN: HM3yuyeHHE OOpas3IlOB HEMETAJIOB, TOPEHHUE CEPHI,
docdopa, xemesa, MarHusg B KHCIOPOJE, H3yYyeHHUE KOJUICKIMU «MeTauibl W CIUIaBbl», B3aUMOJICUCTBHE IIEJIOYHBIX U
[IEJIOYHO3EMENBHBIX METAJJIOB C BOJOW (BO3MOXXHO HCIOJB30BAHME BUECOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKA U JKeje3a ¢
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KAaUECTBEHHbIC PEAKIIMM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJAOPOAA M KAaTUOHBI METAJUIOB,
B3aMMO/ICHCTBUE THAPOKCUAOB JIIOMUHHS M IIUHKA C PACTBOPAMH KHCIOT W IIEJIOYEH, PEIIeHHE SKCIEPUMEHTANIBHBIX 3a1a4 I0
teMaM «['anorens», «Cepa u e€ coenuHeHus», «A30T u pocop 1 ux coeMHEHUs», «MeTabl rIaBHbIX NOATPYN», «MeTaibl
MO0OOYHBIX MOATPYIII.

XuMHS ¥ KU3Hb.

Ponp xumMuu B o0ecrieueHn YCTOMYHMBOTO pa3BUTHS desioBeuecTBa. [loHsATHE 0 HAyUYHBIX METOAAaX MO3HAHUS U METOJI0JIOTHUU
Hay4YHOTO HCCJIeIoBaHus. HaydHble MPUHIUIBI OPraHU3aIMd XUMHUUYECKOTO MPOU3BOACTBA. [IpoMBITIeHHBIE CITIOCOOBI MOTYyUYEeHUS



BaXHEHINIMX BEUIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMUAKa, CEPHONU KHUCIOTHI, MeTaHoJa). [IpoMbIlIeHHbIE CIOCOOBI MOTYYSHHS
METaJUIOB W CIUIAaBOB. XUMHUYECKOE 3arps3HEHUE OKpPYXAlolleld Cpelbl W €ro mnociueAcTBus. Pomp XumuM B oOecrnedyeHud
HHEPreTUUECKON 0€30M1aCHOCTH.

XUMHsL U 310pOBbE YenoBeKa. JIekapcTBeHHbIE cpencTBa. 1IpaBuia ucnosb30BaHus JIEKApCTBEHHBIX IpenapaToB. Pobs xumun
B Pa3BUTHH MEIULIUHBI.

XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTBI, TUIIEBbIE 100aBKU. Poiib XuMuu B 00ecriedeHnH MUIIeBON O€30MacCHOCTH.

Kocmernueckue u napgromepHsie cpeactBa. bertoBast xumus. IIpaBuiia 0e30macHOro MCHOJIB30BaHUS MpenapaTtoB ObITOBOM
XUMUH B IOBCEIHEBHOM KU3HU.

XuMUs B CTPOUTENIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuUMHS B CENbCKOM X03siicTBe. OpraHn4yecKkrue 1 MUHEpaIbHbIE YI00pEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MATEPHAIIBI, KPACKH, CTEKIIO, KepaMHuKa. Marepuraisl 1 3JIeKTpOHUKU. HaHOoTeXHONMOT M.

Pacuérnble 3anaun.

Pacuérbl: Macchl BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM O0bEMY OIHOIO M3
YYACTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUHU, €CIM OJAHO M3 BEIIECTB HMEET
npumecu, Maccbl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOAYKTA PEAKIUHU, €CIM OJHO W3 BELIECTB JAaHO B BHUJE pPacTBOpa C
ONPENEIEHHON MaCcCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHIIEHTPALMHU BEIIECTBA B pACTBOPE, JOJIH
BBIXO0/1a POAYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIE€ CBS3H.

Peanuzanuss MeXnpeaMeTHbIX CBSI3e€d MpU M3y4YEeHHH OOIIEH M HeopraHMdeckol xumuM B 11 Kiacce ocyliecTBIsIETCS yepe3
UCIIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHSITHH, MPUHATHIX B OTAENIBHBIX MPEIMETaX €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO111ue ecTeCTBEHHO-HAYUYHBIE MOHATUS: SBJICHUE, HAYYHBIA (PaKkT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIN3, CUHTE3, KJlacCU(pUKaLus,
NEPUOANYHOCTD, HAOJIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEIb, MOJECIINPOBAHHUE.

®usuka: Marepusi, MUKPOMHUP, MaKpOMHpP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, 00OBEM, arperaTHoe COCTOSTHUE BEIEeCTBA, MACAIBbHBINA ra3, (U3HYECKUe BEIUYUHBI,
€UHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, MaCCa.

buonorus: kneTka, opraHusm, 3KocucTemMa, omocdepa, MeTaboIU3M, MAKpO- U MUKPOIJIEMEHTHI, OCIKH, KUPBI, YTICBOIbI,
HYKJIEMHOBBIE KUCJIOThI, PEPMEHTHI, TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK SHEPTUH B 3KOCHCTEMAX.

['eorpadusi: MuHepabl, TOpHbIE TOPOIbI, TOJIE3HBIE UCKOMIAEMbIE, TOTLIUBO, PECYPCHI.



TexHOJNOrUA: XMMHMYECKass NPOMBIIIICHHOCTb, METAJUIYPIHs, CTPOUTENBbHBIE MaTEpUalbl, CEIbCKOXO3AMCTBEHHOE
MIPOM3BOJICTBO, MHUIIEBasi MPOMBIIUICHHOCTD, (papMarieBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX IMPENnaparos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, JJIEKTPOHHAS IPOMBIILIIIECHHOCTh, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS ITPOI'PAMMEI 110 XMMHWHW HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHUCTEMHO-IEATENIBHOCTHBIM IOAXOAOM B CTPYKTYPE JMYHOCTHBIX pE3YyJbTaTOB OCBOCHUS IpPEIMETa
«XUMHS» HAa YpPOBHE CpEAHEro oOHIero 0Opa30BaHUsl BBIJICIEHBI CIEAYIOLUIUME COCTABJSAIOLIME: OCO3HAHHWE OOYYarOLUMUCS
POCCUICKON T'paKJAHCKOW MJIEHTUYHOCTH; T'OTOBHOCTb K CaMOPA3BUTHIO, CAMOCTOATEIBHOCTH W CAMOOIPENEICHUIO; HAIU4He
MOTHBALMUA K OOYyYEHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIMXCA PYKOBOJCTBOBATHCS MPHUHSATHIMH B OOLIECTBE MPABUIAMH U
HOpMaMH TOBEACHUS; HAaJWYUE MPABOCO3HAHMS, HKOJIOTMYECKON KyIbTYPhI; CIOCOOHOCTh CTAaBUTh LIEJIM M CTPOUThH YKU3HEHHbBIC
TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TMpeaMeTra «XHUMHs» OTpaxaroT C()OPMUPOBAHHOCTH OIbITA IO3HABATENHLHON U
MPAKTUYECKOHN AEATEeIbHOCTH 00yUaIoIUXCsl B IPOLIECCE Peaiu3allui 00pa3oBaTeIbHON JeSTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XHMHS» OTpaxaroT C()OPMUPOBAHHOCTH OIbITA MO3HABATEIBLHON U
MPaKTUYECKON AESITEIBHOCTH 00yYaroUIMXcsl B IPOLECCe peain3aliii 00pa30BaTeIbHON 1€ATETbHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS O0YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPAaB M 00S3aHHOCTEN, YBAXKCHUS K 3aKOHY U MTPABOTIOPSIKY;

MPEACTABICHUS O COLIMAIBHBIX HOPMaX M MPABUJIaX MEKIMYHOCTHBIX OTHOIIEHHUI B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENIBHOCTA NPH CO3JaHUM YYEOHBIX TMPOEKTOB, PEUICHUU YYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITTOJIHEHUH XUMUUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHBBI, HAMEPEHHUS], JJOTUKY U apTyMEHTHI APYTHX MPHU aHAIU3E Pa3IUYHBIX BUIOB
y4eOHOM JeSATEIHHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTE€UYECTBEHHON XUMUMU;



YBa)XKEHHsI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO MPHIOKEHUS XMMHUHU, OCO3HAHUS TOTO, YTO JaHHBIE
HayKU €CTh PEe3yJbTaT JUIMTENIbHBIX HAOMIOICHUM, KPOMOTIMBBIX 3KCIEPHUMEHTAIBHBIX MOMCKOB, MOCTOSHHOIO TPYyJAa YYEHBIX U
IPAKTUKOB;

MHTEpeCca M IMO3HABATENbHBIX MOTHBOB B IMOJYYEHUU U MOCICAYIOIIEM aHaiu3e MH(OpMAIMU O MEPENOBBIX JOCTHKEHUSIX
COBPEMEHHOW OT€UYECTBECHHON XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIIEHWBATh CUTYyalldd, CBSI3aHHBIE C XHUMHUYECKUMHU SBJICHUSMU, M TPUHUMATH OCO3HAHHBIC pEUICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE W IMOCTYNKH CBOMX TOBApHILEH C MO3UIMI HPABCTBEHHBIX W NMPABOBBIX HOPM U C
Y4ETOM OCO3HAHUS MOCIEACTBUM NTOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAHUSA LEHHOCTEH 30pOBOro M 0Oe3omacHOro oOpa3a KH3HU, HEOOXOJWMOCTH OTBETCTBEHHOIO OTHOLIEHMS K
COOCTBEHHOMY (PM3MYECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOJII0/IeHU MTpaBUil 0€30MacHOr0 0OPAILEHNUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM )KM3HU, B TPYJOBOU I€ATEIbHOCTH;

MMOHUMAaHUs 1IEHHOCTH NpaBWJI WHIWBUIYAIBHOIO M KOJJIEKTUBHOTO OE€30MAaCHOTO MOBEIECHUS B CUTYALMSX, YTPOKAIOIIUX
300POBBIO U KWU3HHU JIKOJICH;

OCO3HaHMS TOCIIEJCTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS alTKOTOJIsl, HAPKOTHKOB, KYpEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B y4€OHO-HMCCIIEIOBATEIBCKON JEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U
IPYTUX BUJIaX AESTEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKHUX 33]a4 COLMAIIbHOW HAIpaBJIEHHOCTH (B paMKax CBOEro Kiacca,
IITKOJTBI );

MHTEpeca K MPAaKTUYECKOMY M3YyUYEHUIO Mpodeccuil pa3audyHOro poaa, B TOM YHMCIIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX
3HAHUU 10 XMMUH,

YBaKEHUS K TPYAY, JIOJISIM TPYJa U PE3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYaTbHON TpaeKTOpuU oOpaszoBaHus, Oyaymiedl mpodeccun U peanu3anuu
COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMMHUH, MHTEPECOB U MOTpeOHOCTEH
00IIIEeCTBA;



6) 3K0J1I0rH4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HHU HA 3eMIIE;

OHUMAaHUS TJIO0AIBHOTO XapaKTepa KOJOTHYSCKHUX MPOOJIeM, BIMSHUS SKOHOMHUYCCKUX TPOIECCOB HA COCTOSIHUE ITPUPOTHOM
U COILIMAJILHOM CpE/IbI;

OCO3HaHUS  HEOOXONMMOCTH  WCIIOJNB30BAHUS  JOCTIDKCHMM XUMHUM JUIS  PEIICHWS  BOMPOCOB  PalMOHAIBHOTO
MIPUPOIOTIOIH30BAHMS;

AKTUBHOTO HCIPHUATUS JCHCTBUH, TMPUHOCAIIMX BPEA OKPYKAIOIICH MPUPOAHOW Cpele, YMEHHs IPOTHO3HPOBATH
HEeOJIaroNMpUSTHBIC SKOJIOTHYECKUE TTOCIICACTBUS MPEATIPUHUMACMBIX JCHCTBUH U MPEIOTBPAIATh UX;

HaJIMYUsl Pa3BUTOIO OSKOJIOTMYECKOTO MBIIIJICHUs, JKOJOTHYECKOM KYJBTYPhI, OIBITa JEATCIBHOCTH JKOJOTHYCCKOMN
HaIPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS MMH B ITO3HABATEIIPHOW, KOMMYHUKATUBHOU M COIMAIBLHOM MPAKTHKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSATH UIACOJIOTHH XeMOhoOHH;

7) HEeHHOCTH HAYYHOI0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MTPAKTHKU,

MOHUMAaHUS CHEIMPUKN XUMHUU KaK HAyKH, OCO3HaHHUS e¢ poiu B (OPMHPOBAHWW PAMOHATHHOTO HAYYHOTO MBIIIICHUS,
CO3JaHUU IIEJIOCTHOTO TPEACTABICHHUSI 00 OKPYKAIOIIEM MHUpPE KakK O €IUHCTBE MPUPOILI M YEJIOBEKA, B TMO3HAHUU TPHUPOIHBIX
3aKOHOMEPHOCTEH M peIIeHUH POOJIEM COXPAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COO0OM 3HAYMMOCTH XMMHUH ISl COBPEMEHHOH ITMBHIIM3AIUK: B €€ TYMaHUCTHYCCKOW HAINPaBJICHHOCTH H
BAXHOM POJM B CO3JaHUHM HOBOM 0a3bl MaTepHAIbBHOM KYJIbTYpbHI, B PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOM, MUIIEBON W AKOJOTHUYECKONW O€301MacCHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECIICUYCHUN
YCIIOBHM YCIIENITHOTO TPYAa U SKOJOTHISCKHA KOM(POPTHOM KU3HHU KAXKAOTO YeHa OOIIeCTRa;

€CTEeCTBEHHO-HAYYHOW T'PAMOTHOCTH: TOHMMAaHHUS CYITHOCTH METOJOB IMO3HAHHWS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH MCIIOJIB30BATh MOJydaeMbIe 3HAHUS ISl aHAIN3a U OOBSICHCHHS SIBIICHHM OKPYIKAIOIIETO MUPA U MPOUCXOISIINX B HEM
W3MEHCHHM, YMEHHS JIeJIaTh 000CHOBAHHBIE 3aKIIOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LEJIBbIO TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIbHO HCITOJIb30BaTh XWMHUYECKHE 3HAHUS JUIA PEIICHUS TMpoOJIieM B pPEalbHBIX IKU3HCHHBIX
CUTYaIHsIX;

HMHTEpeca K TO3HAHMIO, UCCIIEI0BATEIIbCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY TOJTyYCHHIO HOBBIX 3HAHHM 10
XUMHUHU B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH;



MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMYHBIX cepax MpoPecCHOHATBHON NeITeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHbIe pe3yiabTaThl OCBOSHHS MPOTPaMMbl IO XMMHUH Ha YPOBHE CPEAHETO 0011Ero 00pa3oBaHUsl BKIIOYAIOT:

3HauuMble JUIs1 (POPMUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXAMCLUUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHaYyYHbIE
MOHSTHS, OTPaXKAIOIIHE 1IETOCTHOCTh HAYYHONW KAPTHUHBI MUpa M CHEIU(PUKY METOJOB MO3HAHUSA, UCIOJIB3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, DHEPIUsl, SBICHUE, MPOLIECC, CUCTeMa, HayYHbIN (haKT, MPHUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOAEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaJbHble yueOHble JelcTBUA  (TO3HABaTelbHblE, KOMMYHHMKATHBHBIC, PpETYJISTHUBHBIE), OO0OECIEUMBAIOIINE
(dopMupoBaHue GyHKIMOHATIBHON IPaMOTHOCTH M COLUAIBHON KOMIIETEHIIUU 00yYaroIXCs;

CIIOCOOHOCTH 00YYarOIIMXCsl UCMOJIB30BAaTh OCBOEHHBIE MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIE
y4eOHbIE IEMCTBUS B TO3HABATENILHON U COLIMAIBHON MPAKTUKE.

MetanpeameTHble pe3yiabTaThl OTPAXKAIOT OBJIA/IEHUE YHUBEPCAIbHBIMU YUYEOHBIMH MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U
PEryJIATUBHBIMU JECHCTBUAMM.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE el cCTBUSA

1) 6a30Bble JIOrHYeCcKHE TeHCTBUSA:

CaMOCTOSTEIIbHO (DOPMYJIMPOBATh M aKTYaJIM3UPOBATh MIPOOIIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;

OTIPENIEIIATh 1EIN ACSITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JOCTHUKEHUS, COOTHOCUTh PE3YyJbTaThl JEATEIBHOCTU C
IMOCTaBJICHHBIMU LCIISMU;

WCMOJIb30BaTh IPH OCBOCHUHM 3HAHWUU MPUEMBI JIOTUUECKOTO MBIIIJICHUS: BBIICISTh XapaKTEpHbIE MNPU3HAKU TMOHSATUM U
YCTaHaBJIMBATh UX B3aHMOCBS3b, HCII0JIB30BAaTh COOTBETCTBYIOIINE IMOHATHS ISl OOBICHCHUS OTACIBHBIX (PAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KIIacCH(UKAITMN BEIIECTB U XUMHUCCKUX PEAKITHIA;

YCTaHaBJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBSI3U MEXy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUUECKHUE pacCy X AeHUs (MHAYKTUBHbIC, IETYKTUBHBIE, TI0 aHAJIOTHH), BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS
B pPacCMaTPUBAEMBIX SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSATH B TMPOIECCe IMO3HAHUS UCIOJIb3yeMble B XHUMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MPEeoOpa30oBBIBAThH
MOJIEIbHBIE MPECTABICHUSI — XUMUYECKUM 3HAK (CMMBOJI) 3JEMEHTa, XUMUYecKass (popMysa, ypaBHEHHE XUMUUYECKON peakIuu —



IpU pEUICHUH YYEOHBIX IMO3HABATENBHBIX U MPAKTUYECKUX 3aJad, MPUMEHATh Ha3BaHHBIE MOJENIbHBIC NPEICTABICHUSA IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIIEI0BATEIbCKHE e CTBUA:

BJIaIeTh OCHOBAMU METOJI0B HAYYHOT'O MO3HAHUS BELIECTB U XUMHUUECKUX PEAKIIHIA,

dbopMynupoBaTh €M U 33Ja4d KCCIEIOBAaHUS, HUCIOJIb30BaTh IOCTABIEHHBIE M CAMOCTOSITENBHO CHOPMYIHPOBAHHBIC
BOIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 1 (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

BJIQJICTh HABBIKAMU CaMOCTOSTENBHOIO IUJIAHUPOBAHMS M MPOBEACHUS YUYECHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH
YMEHHUsI HaOJI01aTh 3a XOJ0M IPOIECCa, CAMOCTOSITEIbHO IPOrHO3UPOBATh €r0 pe3ysbTar, (popMyIupoBaTh 0OOOIIEHUS 1 BBIBOIbI
OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHOMN padoTe;

MpUOOpETaTh ONBIT YYEHUYECKOW HCCIIEOBATENbCKON U MPOEKTHOM AESITEIbHOCTH, IPOSBISTh CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PELICHMSI TPAKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS.

3) paGora c nnpopmanueii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHHMKAX MHGOpMalMK (HAYYHO-TIOMYJISIpHAs JHUTEpAaTypa XHUMHUYECKOTO COAEpIHKaHUS,
CIpaBOYHbIE TOCOOUS, pecypchl MIHTepHeTa), aHAIM3UPOBATh HH(POPMALIMIO PA3IUYHBIX BUAOB U (POPM MPEACTABICHUS, KpUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUNUBOCTH;

dbopMyIUpOBaTh 3aMpoChl U TMPUMEHATHh PA3JIMYHbIE METOJAbI TMPHU TOWCKE U OTOOpe HH(OpMAIU, HEOOXOAMMOW IS
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

MpUOOPETaTh OIBIT UCIIOJIb30BaHUS WH(HOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI M PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMpPATh ONTHUMAaNIbHYI0 (OpMY MpeacTaBieHUss MHPoOpMaluuu (CXeMbl, Tpaduku, JuarpaMMbl, TaOJIHIIb,
PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYUHBIN S3bIK B KaUeCTBE CpPEACTBa MpU paboTe ¢ XUMUYECKON MHpOpMAIUeil: TPUMEHATh MEXIPEIMETHbIC
(pusnueckue 1 MaTeMaTUYECKUE) 3HAKH U CUMBOJIBI, (POpMYIibI, a00OpeBUATYpbI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAI'JIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOI TeMbI B X0/1€ JUAJIOTa /WM TUCKYCCHH, BHICKA3bIBATh UIeH, (OPMYITUPOBATH
CBOU IPEI0KEHNS] OTHOCUTENBHO BBINIOJHEHUS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3EHTALMEl Pe3yJbTaTOB MO3HABATEJIbHON JESITENIbHOCTH, MOJYYEHHBIX CAMOCTOSTENBHO UM COBMECTHO CO
CBEPCTHUKAMM IIPU BBINOJHEHUM XMUMHUYECKOI'O IKCIEPHUMEHTA, MPAKTUYECKOW pabOThI 1O MCCIEAOBAHUIO CBOMCTB H3ydaeMbIX
BEIIECTB, pealn3alud Y4eOHOro MpoeKTa, W (POPMYIUPOBATH BBIBOJABI MO pE3yJabTaTaM MPOBEAEHHBIX HCCIENOBAHUN IMyTEM
COIrJIaCOBaHUS MO3ULMI B X0J1€ 00CYKIECHHUSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIE yHUBeEpCAJIbHbIEe Y4eOHbIE 1eCTBHS:

CaMOCTOATCIIBHO INIAHUPOBATHL MW OCYIICCTBIIAATH CBOIO ITIO3HABATCIIBHYIO JACATCIBHOCTBL, OIIPCIACIIAA e€ 1eImm u 3aJadu,
KOHTPOJHUPOBATh U II0 MCPC HGO6X0,Z[HMOCTI/I KOPPCKTHUPOBATH HpeHHaFaGMLIﬁ AJIrOpuT™M I[GI\/'ICTBI/II\/’I IIPpHU BBLIIIOJIHCHUHU y‘-I€6HI>IX )51
HCCICOAOBATCIIbCKUX 3a1a4, BI)I6I/IpaTB HanoOoee 3¢)(b€KTI/IBHBIﬁ crocod mx peuicHusa ¢ yqéTOM IMOJTY4YCHHA HOBBIX 3HAaHUU O
BCHICCTBAX U XUMHWYCCKNX PCAKIHAX,

OCYIIECTBIISITh CAMOKOHTPOJIb IESITEIbHOCTH HA OCHOBE CaMOAHAIM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI MPOrpaMMbl O XUMHHM Ha YriayOJIEHHOM YpPOBHE Ha YPOBHE CpEIHEro oOIIero
o0pa3oBaHUs BKJIIOYAIOT CrielUPUUECKUe Il y4eOHOro mpeaMera « XUMUs Hay4dHbIe 3HAHHS, YMEHUS U CHOCOOBI JICUCTBHUM MO
OCBOCHHIO, MHTEPIIPETAIMU U TPEOOpPa30BAHUIO 3HAHUM, BUABI JCATEIBHOCTUA MO TMOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HAHUW B Pa3IMYHBIX YUYEOHBIX CUTYyaIlUsX, a TAKXKE B PEaJbHBIX JKU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C XuMuel. B nmporpamme no
XUMHU TIPEMETHBIE PE3YIbTATHI IPEACTABJIEHBI IO TOIAM U3yUYECHUS.

10 KUIIACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUS Kypca «OpraHuueckass XuMHUs» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE W 3HAYCHUU OPTraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B
o0OecrieueHn yCTOWYMBOTO PAa3BUTHs YEJIOBEYECTBA B PEIICHUH MPOOJEM HKOJIOTHYECKON, SHEPreTHUEeCKOW W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUITUHBI, CO3/JAaHUH HOBBIX MaTePUaIOB, HOBBIX HCTOUYHHUKOB SHEPTHH, B 00ECIICYEHUN PAITMOHAILHOTO



MPUPOIOTIONB30BaHUs, B (DOPMUPOBAHMH MUPOBO33PEHHUS M OOIIEH KyIbTYphl YEJIOBEKa, a TaKXKe SKOJIOTMUeCKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOIHOM CPEJIE;

BJIaJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOIINE IMOHATHS — XUMUYECKUHM JJIEMEHT, aTOM,
SIPO W 3JICKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTANIN, OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMa, THOPUIH3ALUS
aTOMHBIX OpOMTANIel, HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTEIEHb OKUCJIEHHUS, XUMUYECKas CBS3b, MOJIb,
MOJIIpHAasi Macca, MOJIAPHBIA OOBEM, YIJIEPOIHBIM CKeleT, (YHKIHMOHAIbHAs TpYIIa, paguKkai, CTPYKTYpHbIE (OpPMYIIbI
(pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEPUS CTPYKTYPHAsI M POCTPAHCTBEHHASI (TEOMETPUYUECKAsl, ONITUYECKAs ), U30MEPBI,
TOMOJIOTUYECKUAN PsJ, TOMOJIOTH, YTIIEBOAOPOABI, KHCIOPOA- U a30TCOAEPKAILNE OPraHUYECKUE COEANHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSPHbIE COEAMHEHHUS; TEOpUH, 3aKoHbI (nmepuoanueckuit 3akoH [[. . MenneneeBa, Teopus
CTpO€HHUs opraHudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsT MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBpaLICHUS
SHEPIrUU NPHU XUMHUYECKUX PEAKLHUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XMMUU, MUPOBO33PEHUYECKHE 3HAHMS, JEXKAIIUE B
OCHOBE IIOHMMaHHUs NMPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUH; NPEICTABICHUS O MEXaHU3Max XMMHUYECKUX PEaKIHi,
TEPMOJIMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX WX IPOTEKaHUSA, O B3aUMHOM BIIMSHHHM aTOMOB WM TpyNn aTOMOB B
MOJIEKyJIax (MHIYKTUBHBIA U Me30MepHbI 3 dekThl, opueHTanThl | 1 |l pona); dakTonornueckue cBeeHUs O CBOMCTBAX, COCTABE,
MOJIy4YeHUH U 0€30MaCHOM HMCIOJb30BaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN IESITEIbHOCTH YEJIOBEKA,
00ILIMX HAYYHBIX MTPUHIIMIIAX XUMUYECKOTO TPOU3BOICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOIA, TEpepadOTKU HEDPTH);

c(OPMUPOBAHHOCTh YMEHHUM: BBIABIATH XapaKTEpHblEe NPU3HAKU IMOHITHM, YCTaHaBIMBATh WX B3aHMMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIHE MTOHATHUS ITPU ONHCAHUH COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHNN;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

MCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JJII COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALUIEHHBIX U
CKEJIETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB;

COCTABJISITh YPAaBHEHMSI XMMHYECKUX PEAKIUMI U PACKPBIBaTh MX CYLIHOCTb: OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLNN
MOCPEACTBOM COCTaBJICHHS 3JEKTPOHHOrO OajlaHca 3THUX peaklui, peakluui MOHHOro OOMEHa MyTEM COCTaBJICHMS UX IMOJIHBIX U
COKpAILEHHBIX UOHHBIX YPaBHEHUN;

M3rOTaBJIMBAaTh MOJENM MOJIEKYJ OPraHMYECKUX BEIIECTB I WJUIIOCTPALMM WX XHUMHYECKOTO W MPOCTPAHCTBEHHOI'O
CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh MPUHAMICKHOCTh H3YYCHHBIX OPraHMYECKHUX BEIIECTB IO WX COCTaBy H
CTPOCHHIO K OMPENEIEHHOMY KJacCy/TpyIIe COSIWHEHHM, JaBaTh UM Ha3BaHMs 1Mo cucteMarndeckoil HomeHkiarype (IUPAC) u
MPUBOJANTh TPUBUAJIBHBIE Ha3BaHUSA Ui OTAEJbHBIX MPEACTABUTENEH OpPraHMYECKUX BEIIECTB (STHWJIEH, AalleTHIIEeH, TOJYyo,



TJIAIIEPYH, STUJICHTIIUKOIb, (heHO, (OpMATTBIETH I, alleTAIbET /I, alleTOH, MypaBbUHAS KUCIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAS,
OJICMHOBAs, MAJIbBMATUHOBASI KUCIIOTHI, TJIMIMH, aJJAaHWH, MaJIbT03a, (PYKTO3a, aHWINH, TUBUHWI, U30TPEH, XJIOPOIPEH, CTHPOJI U
Apyrue);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENENATh BUJ XMMUYECKOW CBSI3M B OPraHUYECKUX COCJUHEHUSAX (KOBAJICHTHAs W MOHHAs
CBSI3b, G- U TT-CBSA3b, BOJOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJIOKCHHUS TEOPUH CTPOCHUSI OpraHmueckmx BemectB A. M. byrtnepoBa nis
00BACHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE, (U3MUECKHE W XUMHUYECKHE CBOMCTBA TUIUYHBIX
MPEJACTABUTENECH Ppa3IMYHBIX KJIACCOB OPraHMYECKUX BEMIECTB: aJIKaHOB, IIMKIIOAJIKAHOB, AQJIKEHOB, aJIKaJUEHOB, AaJKHUHOB,
apoOMaTUYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, aJbJETHUIO0B, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3()UPOB, KUPOB,
HUTPOCOCAVMHEHUN U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IU- U TMOJUCAXapHUI0B), WITIOCTPUPOBATH T€HETHUYECKYIO
CBSI3b MEXIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHS TOJITBEPKAATh HA KOHKPETHBIX MPHUMEPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH
OPTraHUYECKUX COCTUHEHHUUN OT KPAaTHOCTH W TUIA KOBAJEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOI'O BIIUSHUS aTOMOB U TPYMI aTOMOB
B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJOPOIHOTO ChIphs (HEPTh, MPUPOIAHBINA a3, yrojb), CIOCOObI
€ro nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIAJCHUS CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYUYHBIX METOJaX MO3HAHWS — HAOIIOJIEHWU, U3MEPECHUH,
MOJICTUPOBAHUH, DKCIEPUMEHTE (PEaTbHOM U MBICJICHHOM) M YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH OCHOBHBIE OMEPAIIUU MBICTUTEILHON JESITEIHLHOCTH — aHAJIU3 U CUHTE3, CPAaBHECHHUE,
000011IeHne, CUCTEeMAaTU3AIMI0, BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3€H — JUIsl M3YYCHHUS CBOWMCTB BEIIECTB M XMMHUUYECKHX
pEaKLN;

c(OPMHUPOBAHHOCTh YMEHUU: BBISBJISATH B3aUMOCBA3b XUMUYECKMX 3HAHUW C TMOHATUSIMH W TPEJACTaBICHUSMHU JIPYTHX
€CTEeCTBEHHO-HAYYHBIX MPEAMETOB JJIsi 00Jie€ OCO3HAHHOIO MOHUMAaHUS CYIIHOCTH MAaTEpPHAIBHOTO €MHCTBA MHUpPA, UCIIOIh30BaTh
CHUCTEMHBIC 3HAHMS IO OPraHUYECKON XMMHUU JJIsi OOBSICHEHUS] U TPOTHO3UPOBAHUS SIBJCHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO
IIPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOBOAWTH PACUYETHl MO XUMHUYECKUM (OpMysiaM U YpPaBHEHUSIM XUMHUYECKHX PEAKIUN C
UCIIOJIb30BaHWEM (U3MYECKMX BeIUYMH (Macca, 00bEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOMIMX BEUIECTBA C



KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKIACHUIO XHUMHUYECKOH (OpMynbl BeliecTBa MO HM3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKUX DJIEMEHTOB, IPOAYKTaM CTOpaHHUsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c()OPMUPOBAHHOCTh YMEHUI: NPOrHO3MPOBATh, AHAJIM3UPOBATh U OLIEHHWBATH C MO3UIMI 3KOJOTMYECKOW OE€30MacHOCTH
HOCEACTBUS OBITOBOM M NPOM3BOACTBEHHON JAEATEIBHOCTH YEJIOBEKa, CBSI3aHHOM € IepepadOTKON BELIECTB, HMCIOIb30BaTh
MOJIyY€HHBIE 3HAHUS JJIS IPUHATUS TPAMOTHBIX PEIICHHI MPOOJIEM B CUTYalUsX, CBI3AHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHUH: CAMOCTOSATEIBHO TUIAHUPOBATH M MPOBOIUTH XUMHUECKUN SKCTIEPUMEHT (IIOJIyYE€HUE U U3YdEHUE
CBOMCTB OpPraHWYECKHUX BELIECTB, KAYECTBEHHBIC PEAKUHUU YIIEBOJOPOAOB pA3JIMYHBIX KJIACCOB M KHCIOPOICOAEPKAIINX
OpPraHUYECKUX BEILIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 PACTIO3HABAHNIO OPraHUYECKUX BELIECTB) C COOIOICHUEM MPaBUII
0e30macHOro oOpaleHus ¢ BellecTBaMH U J1a0OpaTOPHBIM 000pyAOBaHKUEM, (POPMYIUPOBATH LIEJIb UCCIIEIOBAHUS, MIPEICTABIATh B
paznuyHOi popMe pe3yIbTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U OLIEHUBAThH UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOJII0aTh MpaBUJIa SKOJIOTMYECKH LIEJIeCO00pa3HOTO MOBEIEHUS B OBITY M TPYJIOBOW JEATEIBHOCTH B LIENSAX COXPAaHEHUS
CBOETO 3/I0POBbsl, OKPYKAOLIEH IPUPOJTHOM CPEbI U TOCTHKEHUS €€ YCTONYMBOIO pa3BUTUS;

OCO3HaBaTh OINACHOCTbh TOKCHYECKOTO JACHCTBUS HAa >KUBBIE OPTraHU3Mbl ONPEAEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs
cMbica nokazarens [TJIK;

aHAJIM3UPOBATh 11€J1IeCO00PAa3HOCTh MPUMEHEHUS] OPraHMYECKUX BEIIECTB B IMPOMBILUIEHHOCTH U B OBITY C TOYKH 3pEHHS
COOTHOIIIEHMSI PUCK-TIOJIb3A;

c(OPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATH Li€JICHANPABICHHBIN MOMCK XUMUYECKOW MHPOPMAIMH B Pa3IMYHBIX UCTOUYHUKAX
(HayyHas 1 y4yeOHO-Hay4yHas JUTEpaTypa, CpelcTBa MaccoBod MHpopmanuu, MHTEpHET U Jpyrue), KPUTUUECKH aHaJIU3UPOBATh
XUMUYECKYI0 HH(OpMaIuio, nepepadaThiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUH C MTOCTaBICHHOW yueOHOM 3a1aueil.

11 KITACC

[IpenmeTHbIe pe3yabTaThl OCBOECHHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O MaTepHabHOM E€IUHCTBE MHpa, 3aKOHOMEPHOCTSIX M IM03HABAEMOCTH SIBJICHHM
MPUPOBI, O MECTE M 3HAYEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJId B 00ECIIEYeHUH YCTOMYMBOTO Pa3BUTHS, B PELICHUU
Mpo0JIeM 3KOJIOTMYECKOM, PHEPreTUYECKOM M MHILEBOW 0e30MacHOCTH, B Pa3BUTHUM MEIWLIMHBI, CO3aHUM HOBBIX MaTEpHaIOB,
HOBBIX UCTOYHUKOB HHEPrUH, B 00ECIEUCHUH PALlMOHAIBLHOTO MPUPOIONOIb30BaHus, B (HOPMUPOBAHUH MHPOBO33PEHUS U OOLIei
KyJBTYpPbI UEJIOBEKA, a TAKXKE SKOJOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBbIO U IPUPOAHOM CPEIE;

BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOIATAIOIINE MOHATUS — XUMMUYECKUN 3JIEMEHT, aToM,
PO aTOMa, U30TOIIbI, MIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aTOMa,



ruOpuan3amnusi aTOMHBIX OpOWTanel, MOH, MOJIEKYJa, BaJCHTHOCTh, 3JEKTPOOTPUIIATEILHOCTh, CTENCHb OKUCICHHS, XUMHYECKast
CBA3b (KOBAJECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAsA), KPUCTAUIMYECKas PEIIETKA, XMMUYECKas peaklus, pacTBOp,
ANEKTPOJIUTBI, HEAJIEKTPOJIUTHI, AIEKTPOJIUTHUECKAS] JUCCOLUALINS, CTENEHb AMCCOLMALMN, BOJIOPOIHBIN MMOKA3aTeNb, OKUCIUTEND,
BOCCTaHOBUTEJb, TEIUIOBOM 3(P(HEKT XUMUYECKON peaKIMu, CKOPOCTh XUMUUYECKON peakIMi, XUMHUYECKOE PAaBHOBECHE;, TEOPUHU U
3aKOHBI (TEOPHs DJIEKTPOJUTUUECKON HUccolualuu, nepuoanueckuii 3akon JI.1. MenpaeneeBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB,
3aKOH COXPAHEHMs W NPEBpALICHUs ODHEPIMM IPU XUMHUYECKUX PEAKIMAX, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JEUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHUU, MUPOBO33PEHUECKHIE 3HAHNUS, JIe)KAIIUEe B OCHOBE MIOHUMAaHUS
NPUYUHHOCTY M CUCTEMHOCTH XMMUYECKHUX SIBJICHUN; COBPEMEHHBIE MPEICTABICHUS O CTPOEHUHU BEIIECTBA HA ATOMHOM, MOHHO-
MOJIEKYJIIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX; IPEACTABICHHUS O MEXAHM3MaxX XMMHYECKUX PEaKUUi, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKAaHHs, O XUMHYECKOM pAaBHOBECHUH, pPACTBOPAX M JHCIEPCHBIX CHUCTEMAX;
(aKTOIOrMyecKue CBEAEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUHM M OE€30MacCHOM HCIOJIb30BAHUM BAKHEWUILMX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IEATEIBHOCTH Y€JIOBEKa, OOIIMX HAyUYHbIX IPUHLIUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUM: BBISABIATH XapaKTEpHbIE NPU3HAKU IMOHSITHM, yCTaHaBIMBAThb MX B3aWMOCBS3b, MCIIOJIb30BAaTh
COOTBETCTBYIOIIME NOHATHUSA IPUA ONMCAHUY HEOPTaHWUYECKUX BEIIECTB U X MPEBPALLICHUM;

c(OPMHUPOBAHHOCTh YMEHHSI MCIOJb30BaTh XMMUYECKYIO CHMBOJIMKY JIA COCTaBieHUs (OpMYJd BEIIECTB M YpaBHEHUU
XUMHUYECKUX peakiui, cucremarndeckyro HomeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTEIBHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHS ONPECISATh BaJCHTHOCTh M CTENEHb OKHUCIEHUS XMMUYECKUX AJIEMEHTOB B COCIMHEHUSX, BUJ
XUMHUYECKOH CBsI3U (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKas, BOJOPOAHAS), TUIl KPUCTAINIMUECKON PEeIETKH KOHKPETHOTO BELIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJIa XUMHUYECKOU CBSI3M U TUIA KPUCTAJUITMYECKOU
pem€TKH, OOMEHHBIN U IOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00Pa30BAHMS KOBAJIEHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHUM: KiIacCU(PUIMPOBATh: HEOPraHWYECKUE BEIECTBA IO UX COCTaBY, XMUMHYECKHE PEaKLUUU IO
pa3IMYHBIM NPU3HAKaM (YHCITy U COCTAaBY pearupyrouInX BEUIECTB, TEMIOBOMY 3P PeKTy peakuu, U3MEHEHHUIO CTETIEHEH OKUCIICHUS
AJIEMEHTOB, OOpPAaTUMOCTH, YYAaCTHUIO KaTajlu3aropa M JpYrue); CaMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS M KPUTEPUH JUIS
KJIaCCU(PUKALIMY N3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHHS PACKpbIBaTh CMbICT mepuoandeckoro 3akoHa JI. M. MenzgeneeBa u JeMOHCTPUPOBATH €r0
CUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIbHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHMUYECKHUX 3JIEMEHTOB MEPBOrO—
yerBEéproro mnepuonoB Ilepuomnueckon cucremol J[.M. MenneneeBa, uCHONB3ys TMOHATUA <«OHEPIrETUYECKUE YPOBHUY,
«QHEPreTUYECKHE MOAYPOBHMY, «S-, P-, d-aTOMHBIE OpOMTATN», KOCHOBHOE U BO30YKIEHHOE HEPreTHUECKUE COCTOSHUS aTOMay;



OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB XHWMHUYECKHX JJIEMEHTOB W WX COCIWHCHWW MO0 TEpPHOoJaM M TpyIaM
[Tepuonnueckoii cucremsr Jl. 1. MenneneeBa, BaJIeHTHBIC BO3MOYXHOCTHA aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS MX JJICKTPOHHBIX
000JI0Y€EK;

c(hOpMHPOBAHHOCTh YMCHHIA: XapaKTEpH30BaTh (OMHUCHIBATH) OOINME XMMHYCCKHE CBOWCTBA BEIIESCTB PAa3IMUHBIX KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHWE TEHETHYECKOW CBS3M MEXKIY HEOPTraHWYECKUMH BEIIECTBAMH C IIOMOINBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITHH;

c(hOpPMHPOBAHHOCTh YMEHHUS PaCKPBIBaTh CYIIHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI ITOCPEACTBOM COCTABJICHUS
AJICKTPOHHOTO OajaHca 3THX PEakui; peakIWi HWOHHOTO OOMEHa MYyTEéM COCTaBJICHUS WX TIOJHBIX M COKPAIIEHHBIX HOHHBIX
yYpaBHEHMM; peaKIUi TUIPOJIN3a; peaKIuii KOMIUIEKCOoOpa3oBaHus (Ha MPUMeEpPEe THIPOKCOKOMIUICKCOB IIMHKA U aJTIOMUHUSA);

c(hOpPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHWS XUMHUYECKHX PEAKIUN C YUETOM HX DHEPTreTHYCCKUX
XapaKTEPUCTHK, XapaKTeP U3MEHEHHS CKOPOCTH XMMHUYECKON PEakIuy B 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAK)KE XapakTep
CMEIIICHHUS] XMMUYECKOTO PaBHOBECHS 10T BIMSHUEM BHEIIHUX Bo3aelicTBul (mpuHIui Jle [laTense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XUMUUCCKUE PEAKITUH, JIKAIIFE B OCHOBE ITPOMBIIIICHHOTO TOJIYICHHUS CEPHOM
KHCJIOTBI, aMMHaKa, OOIMEe HAay4YHBbIC MPUHIIAIBEI XUMHUYECKHX IPOU3BOJACTB; IIEI€CO00Pa3HOCTh MPUMEHEHUS HEOPTraHWYECKHX
BEIIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PSHHS COOTHOIIICHUS PUCK-TIOJIH3a;

c(OPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMON 3HAHWUN O METOJaX HAy4YHOTO ITIO3HAHUS SBJICHUN TMPUPOJBI — HAOIIOICHHE,
M3MEpEeHre, MOJICIMPOBAHNUE, HKCIICPUMEHT (peajbHbIH M MBICICHHBIN), HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaxX, yMCHHS
MIPUMEHSATh OTH 3HAHUS MPU IKCIEPUMEHTAILHOM MCCIICIOBAHUU BEIICCTB U ISl OOBICHCHUS XUMHUYCCKUX SBICHHM, MMEIOIINX
MECTO B IPUPOJIC, MPAKTUUECKON ACATEITHPHOCTH YEIOBEKa M B TIOBCETHCBHOM JKU3HHU;

c(OPMHPOBAHHOCTh YMEHHS BBISBISTH B3aWUMOCBSI3b XHUMHYECKHX 3HAHUN C TOHATHSAMH W TPEIACTaBICHUSAMU APYTHX
€CTEeCTBEHHO-HAYYHBIX IIPEAMETOB IS 60JIee 0OCO3HAHHOTO TTOHMMaHUS MaTEPHUAIBLHOTO €IMHCTBA MUPA,;

c(hOpPMHUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUYETHI: C HCIOJIB30BAaHUEM IOHSATHH «MaccoBas JOJs BEIIECTBA B PacTBOpE» U
«MOJISIpHAs. KOHIIEHTPAIIKs; MacChl BEleCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe WIIM 00BEMY OTHOTO
W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3(dekTa peakiuu; 3HAYCHUS BOJOPOJHOTO ITOKa3aTeNsl pacTBOPOB KHUCIOT U
IEJI0YCH C M3BECTHOM CTEMEHBIO AMCCOIMAIMH, Macchl (00BhEMa, KOJWUYECTBAa BEIICCTBA) NMPOIAYKTAa PEaKIMH, €CIIM OTHO U3
HCXOJHBIX BEIIECTB JaHO B BHC PAcTBOpPA C ONpEIeIEHHON MacCOBOM J0JIeH pacTBOPEHHOTO BEIISCTBA MM JTAHO B U30BITKE (MMEeT
MIPUMECH ); IO BBIXO/Ia MPOAYKTA PEAKIINH;, O0BEMHBIX OTHOIIICHUH T'a30B;

c(hOpPMHPOBAHHOCTh YMEHHUI: CAMOCTOSATEIBHO TUTAHUPOBATH U MPOBOJANTH XMMHYECKUH AKCIIEPUMEHT (ITPOBEACHHUE PEAKITUI
MOHHOTO OOMEHA, MOATBEPKICHNE KA4eCTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEIICCTB, ONMPEICICHUE CPEbl pACTBOPOB BEIIECTB C



MOMOUIbI0 HMHJIUKATOPOB, W3Y4YCHHE BIUSHHUS pa3jiUYHbIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOW peakluu, pelIeHne
HKCIIEPUMEHTAJIBHBIX 3a7au mo TeMaM «Metamis» U «Hemeramiby) ¢ coOmoaeHHeM TpaBHi 0€30MacHOrO OOpalleHus C
BELIECTBAaMU U J1A0OpaTOpHBIM 000py/0BaHUEM, (HOPMYIUPOBATh I1€JIb HCCIENOBAHUS, MPEACTABISATH B pa3nyHON (opme
pE3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTh YMEHHUHN: COOJIIOATh MpaBHJIa MOJIB30BAHUS XMMUYECKOW MOCY/I0M M J1a00paTOpHBIM O0OpYIOBAaHUEM,
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBINOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB, 3KOJOTUYECKU
11€J1eCO00pa3HOro MOBEICHUS B OBITY U TPYAOBOW JACATEIBHOCTU B IIEJISIX COXPAHEHUSI CBOETO 370POBBS, OKpYKaroUIeh MpUpoIHON
Cpenbl U JOCTIKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHYECKOrO JCHCTBUS HA JKHUBBIE OpPraHU3MBbI
ONpENEIEHHBIX HEOPIraHMYECKUX BEIIECTB, IIOHUMAast cMbIc nokazarens 111K

c(OpPMHUPOBAHHOCTh YMEHHUI: OCYLIECTBIATh LIEJICHANPABIECHHBIN MOMCK XUMUYECKOW MH(OPMAIIMU B PA3TUYHBIX HCTOYHHKAX
(HayyHas U y4yeOHO-HAy4yHas JUTEpaTrypa, CpelacTBa MaccoBoM MH(popmanuu, MHTEpHET U Jpyrue), KpUTUUECKH aHAJIU3UPOBATH
XUMHUECKYI0 HH(pOpMalLUIo, IepepadbaThiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUH C ITOCTABJIEHHOM yueOHOM 3a1ayeil.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
ungposbie
Ne ni/m HanmenoBaHue pa3/ieioB U TeM NPOrpaMMbl KourpoJjibHbie IMpakTnyeckue (wipp )
Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH
IIpenmer opranunyeckoil xumuu. Teopus
11 CTp OCHUS op FaHUYECKUX COCI[I/IHCHI/II‘EI) A.M 8 bubmorexa [JOK
' P P S https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazneny 8

Paznen 2. YraeBoaopoabt

21 IIpenenbHbIE YTIE€BOAOPOABI — AJKaHBI, 5 bubnnorexka [JOK

' LUKJIOATKAHbI https://m.edso00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aJTKEHBI, 14 1 bubnuorexa [IOK

' AJIKaIMEHBI, ATIKWHBI https://m.eds00.ru/d69df650



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

bubmuorexa [JOK
2.3 ApomaTtuyeckue yrieBoaopoabl (apeHbl) 8 httos://m.edsoo.ru/d69df650
94 [IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB U UX 4 bubmumoreka [IOK
' niepepaboTKa https://m.eds00.ru/d69df650
2.5 T"anoreHnpoun3BoaHEIE YIIIEBOIOPOIOB 4 bubmorexa LOK
' POMSBOIIHE YTIICBOAOPOX https://m.eds00.ru/d69df650
Wtoro mo pazneny 35
Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHHust
bu6mmoreka [IOK
3.1 Crmpret. Dexon 1 https://m.eds00.ru/d69df650
KapOoHuIbHBIE COCTUHEHHMS: aTbICTUIbI 1
3.2 keToHbl. KapOoHoBBIE KUCHOTEI. CIIOKHBIE 21 bubnmorexa LOK
' - AP ' https://m.eds00.ru/d69df650
a¢upsL. XKupsi
bu6mmoreka [IOK
3.3 Y TIeBO/s! 9 https://m.eds00.ru/d69df650
Uroro no pazneny 41
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH
bu6mmoreka [IOK
4.1 A LA .b 12
MITHBL AMHIHOKHCIOTHL. bEKH https://m.eds00.ru/d69df650
Uroro no pazneny 12
Paspen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS
51 BricokoMoOIeKyIIpHBIE COETUHEHNS 6 bubmmorexa [TOK
' yp a https://m.edso00.ru/d69df650
Hroro mo pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka Koutpoasnubie IIpakTuyeckue
n/n Bcero U3ydYeHHsi ~ 00pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XUMUH, IIPEACTABICHUE O MHOI000Opa3uu 1 bubmmorexa [IOK
1P . P https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCIMHEHUM
DJEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
9 (ocHOBHOE U BO30YK/IEHHOE COCTOSIHHUS). 1 bubnnoreka [JOK
BasieHTHBIE BO3MOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XUMHUYECKas CBSA3b B OPraHUYECKUX
3 coequHeHsIX. MexaHnu3Mbl 00pa30BaHUs 1 bubnnoreka [JOK
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa https://m.edso00.ru/8d39f5c8
CBsI3ei
4 Teopust cTpoeHUsI OpraHUYECKUX 1 bubnnorexa [JOK
coequHenunit A. M. byrneposa https://m.eds00.ru/9e595ch8
Bunasl uzomepun: cTpykTypHas,
5 MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubnuorexa [JOK
3¢ (}eKThl B MOJIEKYJIaX OPraHUYECKUX https://m.edso00.ru/b0e61661
COCIMHEHUI
[IpencraBienue o Ki1accuPpUKAUN U
bu6mmorexa [{OK
6 cUCTeMaThyeckass HOMEHKIIaTypa 1
https://m.edsoo.ru/c212dd21
(IJUPAC) oprannyeckux BEIIECTB
7 Krnaccudukanus peakuuii B 1 bub6nuorexa [IOK
OpraHN4eCKON XMMHUH https://m.edsoo.ru/ba5706aa
. b K
8 Cucremarusanus 1 0000IIeHIE 3HAHUI 1 nbmorexa [0

https://m.edsoo.ru/87a37cab
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10 TEMEC

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmyna, HOMEHKJIATypa U U30MEpHs,

bu6mmoreka [JOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOEHUE MOJIEKYII
10 PuznyuecKrue 1 XUMUYECKHE CBOMCTBA bubnmoreka [JOK
AJIKaHOB https://m.edso00.ru/3137711c
HaxoxeHne ankaHoB B IPUPOJIC.
11 CriocoObI mosryueHust u HpI:I)/IMpeHCHI/Ie Bubmorexa LIOK
https://m.eds00.ru/259b0a5b
AJIKaHOB
[uknoankanel: oomas popmyna,
HOMCHKJIATYpa U U30MEpHs,
12 OCO6€HHOC'1}"IE CTpoeHI/Is{pH XUMHAYECKHX Bubmmorexa LIOK
. https://m.eds00.ru/156730d2
CBOWCTB, CITIOCOOBI TIOJTyYEHUS U
MIPUMEHEHUE
Pemenne pacu€rHbIX 3a1a4 Ha
oTpeieNIeHNE MOJICKYISIPHON (hOPMYIIBI
13 OpPraHMYeCKOro BEHIECTBA MO MACCOBBIM bubnuoteka [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. CucremaTu3anus u
000011IeHIe 3HAHUI 110 TeMe
AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
OopMyJia, HOMEHKJIATypa, SJIEKTPOHHOE
14 3 HI;)OZTpaHCTBeHHOC ZIT)poeHI/Ie I\IZOJ'IGKyJ'I. bubmmorexa [OK
https://m.edsoo.ru/273b0ale
CTpyKTypHas U IUC-TPaHC-U30MEPHs
AJIKCHOB
15 dusnyueckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
ankeHoB. [TpaBuiio MapkoBHHUKOBA https://m.edso00.ru/21069ccd
16 CriocoOsl mosTyueHus: U IpUMEHEHUE bubnmnoreka [JOK
aJIKEHOB https://m.eds00.ru/665dc058
17 [TpakTuueckas padora Ne 1 mo Teme bu6nmoreka [JOK
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"IlonydyeHne ATUIIEHA U U3YYEHHE €TI0
CBOMCTB"

Pemenne paC‘IéTHI)IX 3aJa4d Ha

https://m.edso0.ru/0941eed8

18 ompe/ielICHUE MOJISKYIIIPHON (OPMYJITBI bubmmorexa [IOK
e yip pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AJKaJIMeHBI: CONPSIKEHHBIE,
19 HM30JINPOBAHHbBIE, KYMYJIUPOBAHHBIE bubmmorexa HOK
p » KYMYHIP ) https://m.eds00.ru/04298c0a
OC0OEHHOCTH AJICKTPOHHOTO CTPOCHUS
20 XUMHUYECKHE CBOMCTBA CONMPSHKEHHBIX bubnmoreka [JOK
JTMCHOB https://m.edsoo.ru/e561253d
21 CriocoObl oTy4eHUs1 U IPUMEHEHUE bubnnoreka [JOK
alIKaIuEeHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKHUH psiji, 001Iast
99 ¢dbopMyIa, HOMEHKIIATypa, SJEKTPOHHOE bu6mmoreka [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, https://m.edso0.ru/68b6cc4c
¢busnveckne CBONCTBA
23 XHUMHUYECKHE CBOMCTBA AJIKHHOB bubmorexa [IOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIE peaklii Ha TPOMHYIO bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl TOTy4eHUsI U IPUMEHEHNE bubnuotexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pacu€Tsl Mo ypaBHEHUIO bubnnoreka [JOK
26 N
XUMHYECKON peaKiuu https://m.edsoo.ru/5db8e526
97 CucremMarusanys 1 0000IIeHNEe 3HAHUH
10 TEME
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast
opMyia, HOMEHKIaTypa. DJIEKTPOHHOE
Gopary P e bu6mmoreka [JOK
28 Y TIPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYI

OeH30J1a ¥ ToJIyoua, UX (U3UYECKue
CBOMCTBA

https://m.edsoo0.ru/a92a7094
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XHUMHYECKHE CBOMCTBA aPEHOB: PEAKIUU

but6mmoreka [IOK

29
3aMEILEeHUs https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH
30 MIPUCOCTUHECHHM S, OKHCIICHHE TOMOJIOTOB bubmorexa LHOK
P A ’ https://m.edsoo.ru/a44alae4
OeHzouna
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubnmoreka [JOK
CTUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha
32 oTpeieNieHUEe MOJICKYISIPHOU (HOPMYIIbI bubmmorexa [JOK
P yop pMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
33 CriocoObl oTy4eHUs1 U IPUMEHEHUE bubnnoreka [JOK
apeHoB https://m.eds00.ru/6f717d09
34 I'enetnueckas CBSI3b MEKAY
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
Pacuéthel mo ypaBHEHUSM XUMHUYECKUX
35 peakiuii. Cuctemaru3anms 1 00001eHue
3HAaHUMU 110 TeME
36 [Ipuponnsiii raz. [lonyTHble HEQTAHBIE
ra3el
37 KaMmeHHBIH yrosib 1 NpOyKThI €r0 bu6nuorexa [IOK
nepepadoTKu https://m.eds00.ru/69b3398b
Hedts 1 cioco6s € nepepaboTku.
38 [IpuMmeHenne NPOAYKTOB HEPEPAOOTKU bubmmorexa [TOK
p POAYK pep https://m.edso00.ru/21f9de78
HepTH
39 I'eHeTHyecKas CBA3b MEKIY
Pa3IMYHBIMH KJIACCAMH YTJIEBOJOPOJIOB
["anmoreHonmpon3BOAHBIE YTIIEBOAOPOIOB:
40 IEKT OHH(I))C CT oeHHe'yreaK I/II/Ip bubmmorexa [JOK
P P > peartt https://m.eds00.ru/82b4d759
3aMeIIeHUs TajJoreHa
41 JleiicTBue menoueii Ha
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rajoreHnpou3BoIHbIE. B3anmoneiictBue
JIMTaJIOTCHAJIKAHOB C MAarHUEM U LIMHKOM

CucreMaru3anus 1 0000IIeHHE 3HAHUI bubmuorexka [JOK
42
1o pasueny "Yriaeroaopoab" https://m.edsoo.ru/20e89f22
43 Konrponsnas pabora o reme bubmmorexa [IOK
"YraeBogopoib" https://m.edso0.ru/95¢9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psil, o01ias popmyna,
44 CTPOECHUE MOJIEK JFI) U30MeE 1/1;1(1) Y bubmmorexa [JOK
p Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Ki1accupuxanus,
¢dbusnueckue cBoicTBa
45 XUMHYECKUE CBOMCTBA MPEIETbHBIX bubnunoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOsl MoTyueHus: U IPUMEHEHUE bubnnoreka [JOK
OJIHOATOMHBIX CITUPTOB https://m.edso0.ru/484100000000000
[TpocTeie 3¢upsl: HOMEHKIIATYpa U
47 I/I3IZ)MC us ((1))0(1:6CHHOCTI/I (pmzzecm/lx " Bubmorexa LIOK
Py, . https://m.edso00.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaToMHBIE CITUPTHI: STUIICHTIINKOIb
48 U TIULEPUH, UX (U3HUEcKUue U bubmorexa HOK
DI, X @ https://m.edsoo.ru/ee4d84aa
XUMHYECKHE CBOHCTBA
CriocoObl MosTydeHus: ¥ IpUMEHEHUE bu6nuorexa [IOK
49
MHOI'0aTOMHBIX CIIHPTOB https://m.edsoo.ru/d12e567d
®deHo: CTPOCHHE MOJIEKYIIbI,
50 ¢uznyeckue cBorcTBa. TOKCUYHOCTh bubmmorexa [OK
' https://m.eds00.ru/2ce726f8
¢denona
bu6mmorexa [{OK
51 X i
MMHHECKHE CBOHCTBA (erora https://m.edsoo.ru/037ca5f9
59 CriocoOsl moNTyueHus: U IPUMEHEHUE bubnuorexa [JOK
¢benona https://m.edsoo.ru/c77ddf4c
53 [TpakTrueckas padota Ne 2. Pemenue bubnuorexa [JOK
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HKCIEPUMEHTAIbHBIX 33a4 110 TeMe
"Crupthl 1 peHonbr"

CucreMaruzanys 1 00001IeHe 3HAHUI

https://m.edsoo.ru/fd0ced09

bu6mmoreka [JOK

54
10 TEME https://m.eds00.ru/1810ch9b
Anbaerupl U KETOHBL: JIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOU TPYTIIbI; bubnmoreka [JOK
TOMOJIOTHUYECKHE PsJIbI, 0011ast popMmyia, https://m.edsoo.ru/b139beaa
M30MepHsl U HOMEHKJIATypa
56 AnbaeTubpl U KETOHBI: (PU3NYECKUE bubnmoreka [JOK
CBOWCTBA; PEAKIIMU MPUCOCTUHEHUS https://m.edsoo.ru/c887425c
57 Peakiiyu okMCIEHUS U KAYECTBEHHBIE bubmuorexa [JOK
peaKuru aJIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObl nostyyeHust aabIeruj0B U bubmmorexa [IOK
KETOHOB https://m.eds00.ru/520d1c51
OnHOOCHOBHBIE NPE/IEIbHBIC
59 KapOOHOBBIE KUCIOTHI, 0COOCHHOCTH bubmmorexa [JOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHHS UX MOJIEKY
60 N3omepust 1 HOMeHKIIaTypa KapOOHOBBIX bubnunoreka [JOK
KHCIIOT, UX (hu3nuecKkue cBoiicTBa https://m.eds00.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubnnoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHHOMN
62 KHCIOTH. MHOTOOOpa3ue KapOOHOBBIX bubmorexa HOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0OeHHOCTH CBOMCTB: HEMIPEAETBHBIX U
apoMaTHYeCcKUX KapOOHOBBIX,
63 IMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubnmorexa LOK
p - THIP P https://m.eds00.ru/83a08773
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT
64 [TonsiTHEe 0 MPON3BOAHBIX KAPOOHOBBIX bubnuorexa [IOK

KHCJIOT

https://m.edso0.ru/0d162d9d
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CriocoObl mosTy4eHHs ¥ IPUMEHEHUE

but6mmoreka [IOK

65
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065c9d
CrnosxHble 3(Upbl: TOMOJIOTUYECKUH AL,

66 obmas hopmysa, uzoMepus u Enbmaorexa IOK

Py, P https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 PuznyuecKrue 1 XUMUYECKHE CBOMCTBA bubnmoreka [JOK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10

68 YPaBHCHHUIO XUMUYECKOU PEaKIny, Ha
oTpeieNIeHNE MOJICKYISIPHON (hOPMYIIBI
OpPraHUYECKOTO BEIIEeCTBA
[IpakTuueckas padora Ne 3. Pemenue

69 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
"Kap6oHoBbie KHCIOTHI. CI10XKHbBIE https://m.eds00.ru/486671fb
a¢upsr"

70 Kupsr: crpoenue, puzndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA (IUAPOIIU3) https://m.edsoo.ru/al19c5h98
Oco6eHHOCTH CBOMCTB KHPOB,

71 COJIEp>KaIINX OCTATKU HEMpPeIeTbHBIX bubmmorexa [TOK

P P https://m.edso00.ru/b0331922
KHUPHBIX KUCTOT. JKupsl B mpupoe
MBpbIia Kak COJIM BBICITUX KapOOHOBBIX

79 KHUCIIOT, NX Motoliee aercTBue. [lonstue bu6mmoreka [IOK
0 CUHTETMYECKUX MOIOIIUX CPEICTBAX https://m.eds00.ru/3c566565
(CMCO)

I'eHeTHYecKas CBS3b YTIICBOIOPOIOB U
73 KHCIIOPOCO/IE ncampzz 0 FaHI/IIzIeCKI/IX bubmorexa HOK
PO p p https://m.eds00.ru/56790c96
BEIIIECTB

72 Pacuéthl Mo ypaBHEHUSM XUMHUYECKUX
peakuuii

75 Cucremaru3anus U 0000IICHUE 3HAHUH bubmuorexa [JOK

10 TEMC

https://m.edsoo.ru/f8eaf2eb
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OOm1ast XxapaKTepUCTHKA YTIEBOJAOB U

76 KJIacCU(UKALUS yIIeBO0B (MOHO-, IU- bubmmorexa LIOK
LA YITICBOA da https://m.eds00.ru/7a9693al
U TI0JIMCaxapubl)
77 Monocaxapusl: GU3NYECKHE CBOMCTBA bubnunoreka [JOK
Y HAXOXIEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue rI0KO3bl, €€ 3HaUYeHUE B bubnmoreka [JOK
KU3HEEATSIIbHOCTH OpraHnu3Ma https://m.edso0o.ru/5e61122d
Hcaxapujpl: caxaposa, MaabTo3a U
79 fammap Haxoncnegne B IIPUPOJIC U Bubmmorexa LIOK
' pHp https://m.edsoo.ru/eb0384e7
MIPUMECHCHHE JHCAXaPHJIOB
[Tonucaxapuapl: cTpoeHue
80 MakK OMOJII;K | Q)HI;qucxne " Bubmmorexa LIOK
p Y : https://m.eds00.ru/72a04508
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
81 [TonsiTve 06 UCKYCCTBEHHBIX BOJOKHAX bubmmorexa [JOK
4 https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 OTIpeieNICHUE JIOJIA BBIXO/Ia MPOTyKTa Bubmmorexa LIOK
et A A1a IPOLYK https://m.edsoo.ru/7fde4 7ef
PEaKIUU OT TEOPETHUECKH BO3ZMOKHOTO
83 CucremaTu3aius U 0000IIeHHE 3HAHUN bubnuoteka [JOK
0 pasjeny https://m.eds00.ru/08d4364c
KonTponbhas padota no teme
84 "Kucnoponacoaepxamiye opraHu4eckue bubmmorexa [OK
poa \ ACPAATIE Op https://m.eds00.ru/42c6678e
COETMHEHUS
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
85 MOJIEKYI1, o0mmas popmyiia, H30MepHs bubmorexa LHOK
Y PMYIa, P ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3HUYECKUE CBOWCTBA
86 XUMHUYECKHE CBOMCTBA AMH(PATHUECKUX bubnmoreka [JOK
aMHUHOB https://m.edso0.ru/1bc5cf80
AHUIUH: CTPOCHUE aHWINHA,
. bubnuotexa [JOK
87 0COOCHHOCTH XUMHUYECKHX CBOICTB

dHUJINHA

https://m.edso0.ru/39cd21f1



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

CriocoObl mosTy4eHHs ¥ IPUMEHEHUE

but6mmoreka [IOK

88
amn(aTUIecKuX aMHHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
n3omepus, (pu3nIecKue CBONCTBA. bubnunoreka [JOK
89
OTtnenbHbIC IPEACTABUTENH Ol https://m.edso00.ru/d1773e80
AMHHOKHUCIIOT
XuMHYECKHE CBOMCTBA aMUHOKHUCIIOT, X
90 OHOJIOTHYECKOE 3HAUYEHNE aMUHOKHCIIOT bubmmorexa [IOK
' https://m.edso0o.ru/77df705a
CuHTE3 ¥ THIPOJIN3 TETITHIOB
o1 benku kak npupoHbIe NOTUMEPHI; bubmmorexa [IOK
CTPYKTYpPBI OCJIKOB https://m.eds00.ru/429e9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOICTBA OEJIKOB
https://m.edso0.ru/6237306d
AszoTrcogepkallie reTePOLNKINIECKIE
93 COGHHHGHEH H JIGI/IH(I))BBIG KUCJIOTHL: buGnnorexa [IOK
e ' https://m.edso0.ru/521d1431
COCTaB, CTPOCHHUE U OMOJIOTUYECKAS POJIb
[IpakTuueckas padorta Ne 4. Pemenue
94 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnunoreka [JOK
"A30TcoaepKale OpraHnueCcKue https://m.edsoo.ru/8e3c02d1
coequHeHHs"
[TpakTuueckas paborta Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bu6mmoreka [JOK
95 "
Pacno3naBanne opraHndecKux https://m.edsoo.ru/bde3fdf6
coeqrHeHnin"
KonTponbHas pabota mo teme
96 "A3oTcomepIKalle OpraHuIeCcKUe bubmmorexa [IOK
P " P https://m.edsoo.ru/ce561bc7
COEIMHEHNS
OCHOBHBIE TOHATHSA XUMHUH
97 BBICOKOMOJICKYJISIPHBIX COETMHEHUHN 1 bu6nmoreka [JOK

MCTOJbI UX CUHTC3a —IIOJIMMCPU3alU U
IOJIMKOHACHCAllUA

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



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

98 [Inactmaccel. YTunuzanus u 1 bubmuoreka [JOK
nepepaboTKa MIacTuka https://m.edso00.ru/82242e0f
99 DJ1acTOMEpbl: HATypaJIbHBIN 1 bubnnoreka [JOK
CUHTETHYECKHE Kayuyku. Pe3una https://m.edso0.ru/246103ec
BonokHa: HaTypanbHEIE,
100 HUCKYCCTBCHHBIC, CHHTETHUUYECKHE 1 bubmmorexa [JOK
Y ’ ' https://m.eds00.ru/5963a601
[TonuMepsl cienUanTbHOTO Ha3HAUYCHUS
[TpakTuyeckas padora Ne 6. Pemenue
101 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubmoreia OK
" P " https://m.edsoo.ru/3aebd77a
Pacrio3naBanue mracTMacc U BOJIOKOH
O0001IeHrEe U cCHCTEMaTH3aIUs
102 M3y4EHHOTO MaTepHuaa 1o TeMe 1 bubmorexa HOK
" v P " https://m.edso00.ru/6a22ble8
BrICOKOMOEK YIS pHBIC COSTUHEHUS
OBILIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME



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