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HOACHUTEJBHASA 3AITMCKA

Pabouas nporpamma 1o XMMuu Ha ypoBHE CpeAHEro 0011ero oopazoBaHus pazpadoTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanun», TpeOOBaHUH K pe3ysibTaTaM 0CBOEHUS (pefepaibHOM 00pazoBaTeIbHOM IPOrpaMMbl
cpennero  obmero  obpazoBanus(POIl  COQO), mnpexacraBneHHbix B DepepanbHOM
rocyJapcTBEHHOM oOpa3oBaTtenbHoM cranaapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, U OCHOBHBIX MOJOXKeHUNH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanun Ha nepuoj no 2025 roma» (Pacnopspkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE VYINIYOJEHHOTO HW3YuUEHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAYYHOTO oOpa3zoBanusi ywamumxcsi 10-11 kmaccoB. WM3ydeHwe mpeamera,
peanu3zyeMoe B YCIOBUSX TU(PPEPEHIIMPOBAHHOTO, MPOQUIBHOTO OOYYCHHUs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO ISl aIaNTallUU UX K OBICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HHU B COIIMYME, a TAKIKE
JUTSL TIPOJIOJDKEHUST OOydYeHUs] B OpraHM3aIusaX MpodecCHOHATLHOTO 00pa30BaHUs, B KOTOPHBIX
XUMHS SBJISICTCS OJJTHOW M3 MPUOPUTETHBIX JUCIUILINH.

B mnporpamme mo XUMUM Ha3HAuUEHUE TMpPEAMETa «XHUMHS» TOJY4YaeT MOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IEJICH, COACPKAHUS, Pe3y/IbTaTOB 00yUeHUS U TPEOOBAaHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIHME BBINOJIHSIEMbIE
MporpamMMoi Mo XUuMUU (QYHKIIHH:

UH(POPMALIMOHHO-METOIUYECKAsl,  peanu3alus  KOTOpOH  00ecneumBaeT  IHOJIy4YeHHE
NpPECTaBICHUs O LENAX, COACpP)KaHUM, OOIel cTpaTeruu oOy4eHMsl, BOCOUTAHUS U Pa3BUTHI,
00yyarouuxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQuIIs;
OpPraHM3allMOHHO-IUIAHUPYIOLIas,, KOTOpas IPEeLyCMAaTPUBAET ONpPEIEICHHUE: IPUHIMIIOB
CTPYKTYpUPOBAHHUS U TIOCIIEI0BATEIILHOCTH U3YUYEHUs Y4eOHOro MaTepuasa, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K (DOPMHUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLIEHKM 00pa30BaTENIbHBIX JOCTHMKEHHMM, OOydaroluxcsi B paMKax HTOTOBOU
aTTecTaluy B GopMe €AMHOTO roCy1apCTBEHHOI0 3K3aMEeHa M0 XUMHUHU.

[Iporpamma mist yriyOaEHHOTO U3YUEHUSI XUMUU:

yCTaHaBIIMBAaET MHBAPHAHTHOE MIPEIMETHOE CO/IepKaHKe, 00s13aTeNIbHOE ISl U3YUYEHUS B paMKax
OTJENBHBIX Npoduieid, mpeaycMaTpuBaeT paciupeaesieHue U CTPYKTYPUPOBAHUE €ro MO KJIaccaM,
OCHOBHBIM CO/IepKaTeIbHbIM JUHUSIM/pa3ienam Kypca;

na€T MpUMEpHOE pacipeaesieHne yaeOHOro BpEMEHU, PEKOMEH1yeMOT 0 JIsl U3YUEHUS OTIebHBIX
TeM;

npeiaraeT NpUMEpPHYIO MOCIIEA0BAaTeIbHOCTh U3yUeHHs YUeOHOro Marepuaia ¢ y4éToM JIOTHKU
MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

na€T METOAMYECKYI0 HHTEpIpeTaluio Iefeil M 3ajay M3ydeHus NpeaMera Ha YriyOiaEHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro o0Iero oOpa3oBaHUs,
conep i JJAHUPYEMBIX  PE3yJbTAaTOB  OCBOEHUS  OCHOBHOM

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

06p%§8ﬁ%§{§??1ﬁ@ GAMME] CPEaHEro opIiero 00pa3zoBaHus (JIMYHOCTHBIX, METAMPEIMETHBIX,

I , Oapl ITI @qM&b%éTOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHBIX JEHCTBUI
00YyYaroIIErocs 0 OCBOCHUIO COICpKaHUs] TTpEaMETa.




ITo BceM Ha3BaHHBIM MO3ULUAM B IPOrPaMMe 110 XMMUHU NIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUHU Ha YPOBHE OCHOBHOIO 00I11ero 00pazoBaHusl. 3a peieaMu YCTaHOBIEHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONICH cOolepKaHUs y4eOHOTrO
npeamera «XHUMHUsS» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOMN COCTaBIISIOLIEH, KoTopas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO MPoduis 00ydeHusl.

B cootBerctBUM ¢ koHuentyanbHeiMH monoxkeHusMu DPIOC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOia€HHOro ypoBHEH B cucteMe AuddepeHnpoBaHHOro 00yueHus Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHust XUMUS HA YPOBHE YTIyOJIEHHOTO U3YUEHHUs HAIIPABIICH HA
peanu3almio MIPEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJYYeHUs: XUMUYECKOT0 00pa3oBaHus
B paMKaxX M3y4YCHHsI CHELHATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCIHUIUIMH B By3axX U
OpraHu3alUsaX CPEeAHEro NpoQeccuoHaIbHOro 00pa3zoBaHus. B 3Toi cBsA3M M3yuyeHHE NpeaMmeTa
«XUMUL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YriIyOJeHHEe TEOPETHUECKON U
IPAaKTUYECKOH MOJArOTOBKU OOY4YaIOLIMXCS, BBIOPABIIMX ONpeNeNEéHHbIA Mpoduib 00ydyeHus, B
TOM 4YHCIIE C TIEPCIEKTHBON TOCIEAYIOMIETO IONyYeHHsI XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusax npodeccuoHanbHoOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTeNbHONW MPOrpaMMbI
cpeaHero oOmiero o0Opa3oBaHUs H3ydeHHE MpeaMeTa «XHMHS» OPUEHTUPOBAHO TaKXkKe Ha
pelieHue 3a1a4 BOCIIUTAHHS i COIMAIBHOTO Pa3BUTHUS 00ydaromuxcs, Ha (popMupoBaHUE y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUHN palMoHaTIu3aluu y4eOHOro Tpyna U 000OIIEHHBIX
CIOCO0OB JESITETHLHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.

CocrasnsitoliuMu mpeaMeTra «XUMHUS» Ha YpOBHE yriyOi€HHoro usyueHus B 10 kiacce
ABJsieTCA YrIyOnéHHbIN Kype «Opranuyeckas Xxumusi». [lpu onpenenennu noaxo1oB Kk oTO0py
CTPYKTYPHOI OpraHM3aiiiy coaep>KaHus 3TOro Kypca B IporpaMMe 1o XMMHH 32 OCHOBY ITPUHSITHI
nonoxerus ®PI'OC COO o paznuuusx 6a30BOT0 M yriyOIEHHOTO YpOBHEH U3ydeHHsI IpeIMeTa.
OcHoBy conepkaHus Kypca «OpraHuueckas XUMHUS» COCTaBJISIET COBOKYIHOCTh MPEIMETHBIX
3HaHUU U yMEHUH, OTHOCALIMXCS K 6a30BOMY YPOBHIO U3y4eHUs IpeaMeTa. DTa cUcTeMa 3HaHUH
NOJy4aeT OINpPENeIEHHOE TEOPETUYECKOE JIONMOJIHEHUE, MO3BOJSIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OoJbInii 00BbEM (pakTONOrHYecKoro mMarepuaia. B Kypce opraHndeckoil XUMUU
IPU PACCMOTPEHUHM PEAKIIMOHHOM CIIOCOOHOCTH COEAMHEHHH yJensercss oco0oe BHHMAaHUE
BOIpocaM 00 3J7IeKTPOHHBIX 3¢ (eKTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Max
peaKuuii.

Ocoboe 3HaueHHEe MMEET TO, YTO Ha COJAEp)KaHHE Kypca XUMHMM YIIIyOJIEHHOTO YpPOBHS
M3YYEHHUS JJIs €CTECTBEHHOHAYUYHOTO OKa3bIBAIOT BIMSIHUE CMEKHBIE IpeaMeThl. B conepikanun
npeamera s 10 e ki1acca XMMHUKO-OHMOJIOrHUEcKoro npoguist OONMbIINi yAenbHbIH Bec Oyaer
UMeTh OpraHuyeckas xumus. B mporpamMme mnpenocraBisieTcsi BO3MOXHOCTh st Oosee
0OCTOATENILHOTO PACCMOTPEHUS XUMUYECKOI OpraHU3aIliK KIETKU KaK OMOJIOTHYeCKON CUCTEMBI,
B COCTaB KOTOPOH BXOJST, K MPUMEPY, TaKHE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMMUAbI, OEJIKH,
YIJIE€BOMbI, HYKJIEMHOBBIE KHUCIOTBI M aApyrue. IIpm 3TOM 3HaHUSA O cocTaBe M CBOMCTBAx
IpeJICTaBUTENIe OCHOBHBIX KJIACCOB OPraHMYECKHMX BELIECTB CIIY>KaT OCHOBOW JUISI M3y4EHUS
CYIIHOCTH IPOIECCOB (POTOCHHTE3A, IbIXAHNUS, TUIIIEBAPEHHUS.

B mnnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B TIO3HAHHU U OIbITA MPAKTHYECKOTO NPUMEHEHUSI HAYYHBIX 3HAHUN H3y4YEHUE NpeaMeTa
«Xumus» Ha yri1yOn€HHOM YpOBHE OCHOBAHO

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

HA MCW&X_CM%H IpeAMETaMy, BXOAAINIMMHU B COCTaB IPEIMETHBIX

o0 %eﬁ «EECﬁei_cHsgﬁ}ﬁoﬁ%eRﬁHme npeameysly, «MaTemaTuka u ”HpopMaTuka» U «Pycckuit s3bIK

KYMEH
oV noanuUcCLIO




[Ipu m3yuenun yueOHOTO HpeaMeTa «XUMHS» Ha YIIyOJEHHOM ypOBHE TakXkKe, KaK Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amaueid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUPOBAHME OCHOB HAayKHM XHUMHU Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTHUYECKOM JCATEIBHOCTH YeJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toi 3agaun Ha yriyOJIE€HHOM YpOBHE HM3YyYEHUS
IIpeaMeTa NpeArnoaraeT peaan3aluio TakuX Lelel, Kak:

dbopMupoBaHHE NPEICTABICHUI: O MaTepUAIbHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBIICHUH npupoabl, 0 MCCTC XUMUHU B CUCTEMC CCTCCTBCHHBIX HAYK U eé Beﬂymeﬁ
ponu B OOECHEUYEeHHWH YCTOWYMBOTO pPAa3BUTHUSL YEJNOBEYECTBA: B PEUICHUH MpodiieM
IKOJIOTHYECKOH, SHEPTEeTHYECKON ¥ MUIICBOW OE30IMaCHOCTH, B PAa3BUTHUU MEIUIIUHBI, CO3aHUN
HOBBIX MAaTepUalOB, HOBBIX HCTOYHHUKOB OJHEPrHMH, B OOECIEUECHUH pPALHUOHAIBHOTO
PUPOONOIB30BAHMUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYyphl YeNIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO U MIPUPOJHOMN CpeIe;

OCBOCHHME CHCTEMBI 3HAaHUH, JEKAIIUX B OCHOBE XHMHUYECKOW COCTABIIAIONIEH €CTEeCTBEHHO-
HAyYHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpeIlCTaBJ'IeHI/If/'I O CTPOCHUH BCHICCTBA HA PA3HBLIX YPOBHAX — aTOMHOM, HOHHO-MOJICKYJIAPHOM,
HAJMOJICKYJISIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHHS
XUMHWYCCKHUX peaKuMﬁ, 0 XMMHUYCCKOM pPaBHOBECHUH, paCTBOpax M AUCICPCHBIX CHCTCMAX, 00
00LIMX HAYYHBIX MTPUHIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

dbopMupoBaHHE Yy OOYYArOMIMXCS OCO3HAHHOTO TIOHMMAaHHWs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUM Ui OOBSICHEHMs KIIOYEBBIX MJIEH U MpOOJIEeM COBPEMEHHON XUMUH, AJIs
OOBSICHEHUSI M TPOTHO3UPOBAHMS SIBJICHUH, MMEIONIUX €CTECTBEHHO-HAYUHYIO MPUPOAY;
IPaMOTHOTO pelieHus] MpoOeM, CBA3aHHBIX ¢ XMMHEW, TPOrHO3UPOBAHUS, aHAIN3a U OLICHKH C
MO3UIMI  DKOJIOTUYECKOM ©O€30MacHOCTH IOCIEACTBUN OBITOBOM M  MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH 4YelIOBeKa, CBA3AHHOM € XMMHUYECKMM IPOM3BOJICTBOM, HCIOJIb30BAaHUEM U
nepepadoOTKOM BEIIECTB;

yri1yOJieHHe MpeACTaBICHUH O Hay4YHbIX METO/aX MO3HAHUS, HEOOXOAUMBIX Ul MPUOOPETEHHS
YMeHI/II\/'I OPHUCHTHUPOBATLECA B MHUPEC BCUICCTB U OO0BSICHEHUS XUMHUUYECKUX 5[BJ'I€HPII>1, NMCHOIIIUX
MECTO B IIPUPOJIE, B IPAKTUUYECKOMN EATEIHOCTH U MOBCETHEBHOM JKU3HU.

B nnane peanuzanmuu MepBOOYEPEIHBIX BOCIUTATEIbHBIX M Ppa3BUBAIOLIMX (DYHKIMHA
LIEJIOCTHOM CHCTEMBI CPEJHEro OOIero oOpa3oBaHUs NPHU M3YYEHUHU IpeaMmera «XUMHs» Ha
yIIIyOJnE€HHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHE LENU U 3a/1auH, KakK:

BOCIIUTAaHUE YOEXKJAEHHOCTH B TIO3HABAEMOCTH SBJICHUW NPUPOJBI, YBAXKEHUS K MPOLECCY
TBOpPYECTBA B 00JACTU TEOPETHUECKUX U MPHUKIIAIHBIX HCCIEIOBAaHUNA B XUMHHU, (POpPMUPOBaHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH;

pa3sBUTHE MOTHBAllMM K OOYYeHHMIO UM TMIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IIEHHOCTEIH;

pa3sBUTHE TIO3HABATENIbHBIX HWHTEPECOB, HHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi, (OpPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHHUIO U
HEMpPEPbIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MpoecCHOHAIBHONM M OOIIeCTBEHHOM
NeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO W TOTPEOHOCTH B 370POBOM
o0pa3e KH13HU;

(dbopMUpOBaHKE YMEHUI U HAaBBIKOB Pa3yMHOT'0 MPUPOIONIOIb30BaHMS, PA3BUTHE IKOJIOTUYECKOM
KYJIBTYpBl, IPHOOPETEHHE OIbITA OOIECTBEHHO-TIOJIE3HOM 9KOJIOTHYECKOH NeATETbHOCTH.
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NPAKTUKYM N0 XuMuM BbiaesdeH 1 yac (34 yaca); kiaacc aeaurcsi Ha 2 rpynnbl. B kype
XUMHUSA(MPAKTHKYM) BKJIIOYEHbI J1a00paATOPHbIE M IPAKTHYECKH e PA00ThI, a TAKKE PellleHne
NMPAKTHUKO-OPUEHTHPOBAHHBIX U BHIYUCIUTEILHBIX 32/1a4.

COILEPKAHUE OBYYEHUSA
TeopeTudyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenMeT u 3HaYeHUE OPraHUYECKON XHMMHH, TMPEACTaBICHHE O MHOT0o0pa3uu
OPraHUYEeCKUX COCIUHECHUM.

ONEKTPOHHOE CTPOECHHE aToMa YIJepoAa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHnTHbIe BO3MOXKHOCTH aToMa yriepoja. XUMHUYECKasi CBsI3b B OPraHMUYECKUX COCAMHEHUSX.
Tunbl THOpUAM3aIMA ATOMHBIX OpOHUTajnei yriepoaa. MexaHU3Mbl 00pa30BaHUs KOBAJCHTHOU
cBs13U (OOMEHHBIN U TOHOPHO-AKLENTOPHBIHN ). THUITBI IepeKpbIBaHMS AaTOMHBIX OpOUTaNEH, G- U T-
cBs3u. OnuHapHas, ABOWHAas W TpoiuHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJAX
opranudeckux BeuecTs. [lonsTre 0 cBOOOAHOM panuKaie, Hykieohuie u IeKTpoduie.

Teopust cTpoeHus opraHuyeckux coeauHeHuit A.M. bytnepoBa u  coBpeMeHHbIE
IIPEJICTABJICHUsS] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOCHHUSI OPTraHUYECKUX COEAMHEHHUN.
MonekynsipHpie u CTPYKTypHBIE (Qopmynbl. CTpyKTypHBIE (OPMYIBl PAa3TUYHBIX BHJOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wnsoMmepum: CTpyKTypHad,
IPOCTPAHCTBEHHAsA. JEKTPOHHBIE J(PGEKTbl B MOJIEKYJlaX OpPraHMYECKHUX COEAMHEHUN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[TpencraBienue o kiaccuUKalUK OpraHMYeckux BeuiecTB. [IoHATHE 0 PYHKIIMOHATBHOM
rpynne. 'omonorus. ['omonoruueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX NPEICTABUTENEH.

OcoOeHHOCTH u KJ'IaCCI/I(I)I/IKaI_[I/IH OpraHu4YC€CKUux peaKHHﬁ. OKUCITUTEITBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINU B OpFaHHHGCKOﬁ XHUMUH.

OKCIepUMEHTAIbHBIC METOJBI M3YUYCHHUS BEIICCTB M MX IPEBpallCHUN: 03HAKOMIICHHUE C
06pa3uaMH OpPraHM4Y€CKUX BCIICCTB W MAaTCpHalaMU Ha MX OCHOBC, ONBITHI IO MPCBpAICHUTO
OpTraHHU4YC€CKUX  BCIHICCTB npu  Harp€BaHUU (HJ'IaBJ'ICHI/IC, 06yTJ'II/IBaHI/IC )41 FOpCHI/IC),
KOHCTPYUPOBAHHUE MO)ICJ'IGIZ MOJICKYJT OpTaHUYCCKHX BCUICCTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psa ankaHoB, oOuiast (Gopmysia, HOMEHKIATypa U U30MEpHsl.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opburaneit yrneposa, 6-cBa3b. du3nueckue CBOMCTBA alKaHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMU 3aMELICHUsS, U30MEpU3ALUH, NETUIPUPOBAHNS,
HUKJIA3AIUY, [HApOJIN3a, KpEKWHra, ropenus. lIpencraBienne o0 MexaHU3ME peakUul
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[{uknoankanel. O6mas ¢opmyna, HOMEHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, LIHUKIOOyTaH) M OOBIYHBIX (IMKJIOIICHTAaH,
IIUKJIOT€KCaH ) HUKI0aTKaHOB. CIIOCOOBI MOMYYEeHUS U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['omonorudeckuii paj alnkeHos, oomas GopMyia, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp>-rHOpuiu3alus aTOMHBIX OpOHUTanel
yriepoja, - u n-cBa3u. CTpyKTypHas ¥ reoMeTpuuecKkas (Huc-TpaHc-) usoMmepus. dusnueckue
CBOMCTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKUUU IPUCOCAUHCHMS, 3aMELICHHUS B O-
MIOJIOKEHUE TIpU JBOWHON CBS3M, NOJMMepU3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakuK Ha 1BOIHYIO CBsI3b. CIOCOOB! NOTYUYEHUS U IPUMEHEHHE AIKEHOB.

AJIKa/ICHBI. Knaccudukanus aITKaICHOB (compsikEHHBIE,
W30JUPOBaHHbBIC, KyMYaupogarHvle). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHUS M XUMHUUYECKHX
CBOWCTB CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-npucoenunenue. [lonuMepusanus CONpPsHKEHHBIX
mueHoB. CriocoObl MOTYYeHHS ¥ TPUMEHEHNE aJIKaINCHOB.

Anxunbl. ['omonorndeckuil psja ankuHoB, oOmias GopMmyna, HOMEHKIATypa U U30MepHsl.
DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ QJIKWHOB, SP-THOpPUAM3AIMS aTOMHBIX
opbutaneit yriaepona. duznueckue CBOHCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOETNHEHUS, JUMEPU3AUMA U TPUMEPHU3aLUK, OKUCIEHUs. KHUCIIOTHBIE CBOMCTBA AJKHUHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsI3b. KauecTBEHHBbIC peakIMH Ha TPOiHYIO CBA3b. CrOCOObI
MOJIYYEHHS U IPUMEHEHNE AJIKUHOB.

ApomaTudeckue yrieBoaoposl (apensl). ['oMonornueckuii psii apeHoB, odmiast popmyia,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30Ia.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Ja M €ro roMoJOroB: peakluu
3aMelleHuss B OCH30JIbHOM KOJIBLIE U YIJIEBOJOPOJHOM paJMKale, PeaklUu MPHCOeIUHEHMS,
OKHCJIEHHE TOMOJIOTOB OeH30:a. [Ipeacrapnenne 06 OpueHTUPYIOIEM AEHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha NpPUMEpPEe AIKWIBHBIX PaJAMKaloB, KapOOKCHIIBHOM, T'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepu3anus ctuposa. CriocoObl MoTydyeHHs U MPUMEHEHUE apOMaTUUECKUX YIIIeBOJIOPOJIOB.

[Tpuponnsiii ra3. IlonytHsle HedTsHbIe ra3pl. HedTh n e€ mpoucxoxxiaenue. KameHnHbli
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKu HEe(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTaIUTHUECKui), pudopmunr, nuponus. [IpoaykTsl nepepabotku HedTH, HX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MCKAY pa3JIMYHBIMU KJIAaCCaMH YTJICBOJOPOIOB.

ONEKTPOHHOE CTPOECHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJAOPOJIOB. Peakuum 3aMenieHus
rajoresa Ha THAPOKCOIPYIIly, HUTPOIpyIy, HHaHOTPYITy, aMuHorpynny. JlelictBue Ha
raJIOTEHIIPOU3BOAHBIE  BOJAHOIO U  CIMPTOBOIO pactBopa wénouu. Bsaummopneincreue
JUTAIOTCHAIKAHOB C MarHMeM W LHUHKOM. [IoHATHE O MeTa/IoOpraHM4ecKHX COEAUHEHUSIX.
Hcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHMKE W TPU CHHTE3€
OpPraHNYECKHUX BEIIECTB.

OKCIEepUMEHTAIbHBIC METOJABl M3YUCHHS BCHISCTB M HMX IIPEBPAICHMIA: HN3YUCHUC

Ui CTBOPHMOCTD ), KAUECTBEHHBIX PEAKIUi YTIIEBOIOPOIOB
Vﬁéﬂ?’cﬁ Wﬁ%}ﬂﬁe‘{HBaHHe OPOMHOM MJIM MOAHOM BOJBI, pacTBOpa MEpMaHTaHaTa

0 ?}@%M%ﬂ ﬁH%FgIﬂE?Ha C aMMHaYHBIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOE
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miacTmMacc, Kay4yKOB u PC3UHEI, MOACIINPOBAHUC MOJICKYJI yriieBoaopoaoB u
TaJIOTCHITPOMU3BOJHBIX YIJICBOJOPOOAOB.

Kucaopojacoaep:xaimme oprannyeckne coemHeHusl.

[IpenenbHble oaHOaTOMHBbIE cOUpThl. CTpoeHHE MOJEKyn (Ha MpUMEpe METaHoJla U
stanona). ['omonoruueckuii psia, obmas Gpopmyna, u3omepus, HOMEHKJIATypa U KJIacCH(PUKAIIHSL.
O®u3nyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHbie CBSI3U MeEXIy
MOJIEKYJIaMH CITUPTOB. XMMUYECKHUE CBOMCTBA: PEaKIIMK 3aMEIICHUS, IETUAPATALINH, OKUCIICHUS,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U MPUMEHEHHE OJHOATOMHBIX CITIUPTOB.

[Ipoctrie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTU (PU3UUYECKUX U XUMUUYECKUX
CBOWCTB.

MHoroaroMHbie COUPTHI — STUICHIVIMKONL M ThulepuH. Dusnmdeckue W XUMUYECKUE
CBOMCTBA: pC€akuun 3aMCIICHUA, B33,HMO[[€fICTBH€ C OpraHu4€CKMMHU MW HCEOPTaHUYCCKUMU
KHCIIOTaMH, KaueCTBEHHAsl peaklldsg Ha MHOTOaTOMHbIe cnupThl. [IpeacTraBieHue o MexaHU3Me
peakuuii HykiIeo(uIpHOro 3amenieHus. JleiicTBre Ha opranu3m deiaoBeka. CrocoObl MOTyIeHUS
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOIPYMIbI U O€H30JBHOIO si/pa.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢enon. TokcuuyHocTh (enona. CrnocoObl MOMydeHUS M HpUMEHEHHe (eHoa.
®enonpopManbaeruiHas cMoJa.

KapOoHuIbHBIE COEAMHEHUS — albAETHIbl M KETOHBl. JEKTPOHHOE CTpPOEHHE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIeruoB M KETOHOB, oOwias ¢opmyina,
u3oMepus M HoMeHKiarypa. (DHU3nMYecKHe CBOWCTBA aibJCTHIOB M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWOB M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIeHUE allbJIeru/ioB,
Ka4eCTBEHHbIE peakiuM Ha anbiaeruipl. CrocoObl MONyuyeHUs U NPUMEHEHHUE ajibJerujoB U
KETOHOB.

OnHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HomeHkiarypa. DuU3HUECKHE CBOMCTBAa OJHOOCHOBHBIX
npeeTbHBIX KapOOHOBBIX KHCIIOT. BOIOpOIHBIE CBSI3M MEX Ty MOJIEKYJIaMHA KapOOHOBBIX KHUCIIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEaKIMs STepUPHUKANU, PEAKIUU C y4aCTHEM
yIIIeBOAOpOAHOTO panukana. OCOOEHHOCTH CBOWCTB MYypaBbUHOW KHCIOTHL. [loHsTHE O
MPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHOrooOpasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpenctaBUTEend BBICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBas, MaJbMUTUHOBAS, OJEUHOBAs, JUHONE8As, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4EeHHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upsl. ['omonornueckuii psia, obmas GopMyna, U30Mepus U HOMEHKIIATYpa.
®u3nuecKue U XUMHUECKHE CBOMCTBA: TUAPOIN3 B KUCIION U IIEIOYHOU Cpejie.
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@wqecxne I/I)I/IMI/I‘-IGCKI/IG CBOMCTBA XUPOB: THIPOJIU3 B KUCIOU U
115:,1@ HIFQETH CBOHCTB JKUPOB, CONEPIKANIMX OCTATKH HEMPENETbHBIX KUPHBIX
KHCJIOT. I/IpBI B npnpone




MBpbUI4 KaK COJIU BBICHIMX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE ACHCTBHE.

OOmast xapaktepuctuka yrieBoaoB. Krmaccudukamus yriaeBomoB (MOHO-, 1TU- U
nonucaxapuibl). MoHocaxapuIpl: TJIOKO03a, (pyKTO3a, ranakrosa, pudo3a, 1e30Kkcupudosa.
®dusnuecKkue CBOMCTBA U HaXOXkAeHUE B Ipupoae. PoTocuHTe3. XMMUYECKUE CBOKWCTBA INIFOKO3bI:
PEaKIUy C y4aCTUEM CIIUPTOBBIX U allbJETUIHON TPYII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEHHUE.
[TpumeHeHue III0KO03bl, €€ 3HAaUEHHUE B KU3HEAEATEIIbHOCTH Opranusma. Jlucaxapuasl: caxaposa,
MajbTO3a W JaKTo3a. BoccTtaHaBnuBaronye M HEBOCCTAHABIMBAIOLINE Aucaxapuibl. ['maponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, TJIMKOTEH U
nesnono3a. CTpOoeHHE MaKpOMOJIEKYJl Kpaxmaia, [JIMKOreHa M Leiuioo3bl. dusndeckue
CBOICTBa KpaxmaJla U LIeJUI0JI03bl. XMMHUYECKUE CBOMCTBA Kpaxmaia: TUAPOJIN3, KaueCTBEHHAs
peakiusi ¢ HMOAOM. XHMHYECKHE CBOWMCTBA LIEUIIONIO3bI: TUAPOJIN3, MOJydeHHue 3(PUpoB
1eJuTI010361. [oHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEPUMEHTATbHBIC METObl M3YYCHHS BEIIECTB M WX MPEBPAILIECHUN: PACTBOPHUMOCTD
pa3IMYHBIX COUPTOB B BOJIE, B3aMMOJIEUCTBHUE 3TAHOJIA C HATPUEM, OKUCIIEHUE 3TUJIOBOTO CIUPTA
B aJIbJIETU]] Ha PACKaJIEHHON MEIHOM IPOBOJIOKE, OKMCIEHUE STHJIOBOTO CIHUPTa JUXPOMATOM
Kanmus (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEpUAIOB), KaYeCTBEHHBIC PEAKIIMU Ha aJIbJIETUIBI (C
rugapokcuaoM auammuHcepeopa(l) w  rugpokcumom wmenu(Il)), peakums rTiaMLEepuHA €
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJICHUCTBUE
pactBopa TOK03bI ¢ ruapokcunom Menu(ll), B3aumoneiicTBue Kpaxmana ¢ HMOAOM, pElICHUE
SKCIIEPUMEHTANBHBIX 337a4 10 TeMaM «CrupTthl U (enonby, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE
pUPBD».

A30TcoaepIKale OpraHnyecKue coeTnHeHusl.

AMUHBI — OpraHM4Yeckue TIpou3BOAHbIE aMMmuaka. Kiaccudukanus aMUHOB:
anudaTuyecKkue U apoMaTHUeCKUe; NepBUYHbIC, BTOPHUUHbIE U TpeTUYHble. CTpOEHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJCICTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KUCI0TOM. COoNM amKuIaMMOHUS.

AHUIMH — NIPECTaBUTENb AMUHOB apoMatndeckoro psaa. Ctpoenue aHnnvHa. B3anmuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiInHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KagectBennsle peakuuu Ha aHWiIMH. CrnocoObl MOJIydyeHHs W IMpPUMEHEHHE amu(aTHYeCKHX
amMuHOB. [losyueHne aHWIMHA U3 HUTPOOEH30J1a.

AmuHokucnotsl. HomMenkiarypa u uzomepusi. OTaenbHble TPEACTaBUTENH O-aMUHOKUCIIOT:
TIIUITAH, aJaHuH. OU3MYecKue CBOMCTBA aMUHOKHUCIIOT. XUMUYECKIE CBOMCTBA aMHHOKHCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUHN, peaKIus MOJUKOHCHCAINH, 00pa30BaHKE MENTHIHON
CBsi3H. bruonornueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U TUIPOJIN3 MTENTH/IOB.

benku xak npupoHbie nonuMepsl. [lepBuyHas, BropudHasi ¥ TpeTUYHAs CTPYKTypa OeIKOB.
XUMHUECKUE CBOMCTBA OETKOB: THAPOIIN3, IeHATYpaIsl, KAYeCTBEHHbIE PEaKLIMU Ha OEJIKH.

OKCrepuMeHTaIbHbIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBPAIllEHU: pacTBOPEHHE OEIKOB
B BOJE, JCHaTypauus OEJIKOB IpPH HArpeBaHWU, LBETHbIE pEaKIUH Ha OCJIKH, pelIeHue
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3NEKTPOHHOWM NOANUCLIO
BICOKOMOJICK ﬂprIe COCINHCHHSA.




OCHOBHBIC IIOHATHS XHUMHU BBICOKOMOIJICKYJIAPHBIX COGI[PIHCHHP’II MOHOMCD, MOJIUMCD,
CTPYKTYpPHOC 3BCHO, CTCIICHb IIOJIMMCPH3AllMU, CpCAHAA MOJICKYJIApHAsA Macca. OCHOBHBIE
MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/'I — noJIMmMepus3aluAa U MMOJUKOHACHCAIUA.

HOJII/IMepHBIG MaTcpurajbl. ITmacTmaccel (HOJII/IBTI/IJIGH, MMOJIMIIPONHJIICH, ITOJIMBUHUJIXJIOPUA,
HOJUCTHPOI, TOIUMETUIMETAKPHJIIAT, TIOIMKApOOHATHI, TIONUATUIEHTepedTanar). Y THiau3anus u
nepepaboTKa I1acTUKa.

DnactoMepbl:  HATYpajdbHBIH  KaydyK, CHHTETHYECKHE Kaydykd (OyTaIueHOBBIH,
XJIOPOIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypangpHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[Tonumeps! cienuanbHOro Ha3HaueHHs (TeIoH, KeBiap, SIEKTPOIPOBOISIIIE TOTUMEPHI,
OuopasznaraeMble OJUMEPHI).

3KCH€DI/IM€HT&HBHH€ METOJAbI M3YYCHHUSA BCHICCTB M HX HDGBD&HICHI/H\/JII O3HAKOMJICHUE C
06pa3uaMH INpUpOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB, PpCHICHUC
SKCHICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Pacro3HaBaHue MIaCTMAacC U BOJIOKOHY.

PacuérHble 3a/1a4un.

Haxoxxnenue MonekynsspHOH (popMyJibl OPraHMUECKOro COEIUMHEHUS 110 MAaCCOBBIM J10JIIM
AIIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHEHus 1o Macce (00bEMY) MPOTYKTOB CrOPAaHUs, [0 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKUUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOM (HOpMYJIbI
OpPraHMYECKOT0 BEIeCTBA HAa OCHOBE €ro XMMHUYECKUX CBONCTB MJIM CIIOCOOOB MOJYy4YEHHS,
OIIpEEIICHUE NOJIH BBIXOZA MPOIYKTa PEAKIUU OT TEOPETUIECKH BO3MOMKHOTO.

MexnopeaIMeTHBIE CBA3H.

Peanmuzanus MCKIIPECAMETHBIX CBsI3eM Ipu U3y4CHHUU OpraHquCKOﬁ xumuu B 10 Kiacce
OCYHICCTBIACTCA YCPC3 HCIIOJB30BAHHUE KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOHﬂTHfI, TaK H
HOHHTHﬁ, IMPUHATHIX B OTACJIBHBIX MMPEAMCTAX €CTCCTBCHHO-HAYYHOT' O LIUKJIA.

OO0mue ecrecTBEHHO-HAyYHbIE TOHSTHS: SBICHUE, HAy4YHBIA (akKT, TUIOTE3a, TEOPHS,
3aKOH, aHAJIW3, CUHTE3, Kiaccuukamms, HaAOMIOICHHE, U3MEpPEHHUE, DKCIEPUMEHT, MOJENb,
MO/ICJIUPOBAHUE.

®dusuKa: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPTETUYECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DU3NUYECKHUE BEIMYMHBI, €IHHUIIBI
MU3MEPEHHUs], CKOPOCTh, DHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTeMa, Ouocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA U TeTepOTpOdHBIM THUN MHUTaHUs, OpokeHHe, (HOTOCHUHTE3, AbIXaHUe, OesKw,
YTJICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.
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TexHomorus: MUIICBBIC MPOAYKTBI, OCHOBBI paAllMOHAJIBHOI'O IMUTAHUA, MOIOIIUEC CPCACTBA,
MaTCpHUaJIbl u3 HCKYCCTBCHHBLIX n CHHTCTUYCCKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHETO 00I1ero 00pa3oBaHUs BEIICICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHHME OOYYAIOMIMMHCS  POCCHMCKOW  IpaKAaHCKOU
WJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEIEICHHUIO;
HAIMYUME MOTHMBAllMM K  OOYYeHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYYaroIIMUXCs
PYKOBOJICTBOBAThCSI TIPUHSTHIMH B OOINECTBE MPaBWIAMH M HOPMaMH TOBEICHUS; HAIUYHC
MPABOCO3HAHUS, SKOJOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTH IIENIM M CTPOUTH )KMU3HEHHbBIE
TIJIAHBI.

JIMuHOCTHBIE pe3yNabTaThl OCBOEHUS IpeaMeTa «XUMHUS» OTPaXKaroT cHOPMUPOBAHHOCTD
OIIBITA MO3HABATEIbHON U NMPAKTUYECKON JIESTEIbHOCTH 00YYaIOMNXCs B IPOLIECCE PeaTn3aluu
00pa30BaTeNbHON JEATEIbHOCTH.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTPaXKaroT cHOPMUPOBAHHOCTD
OIBITA ITO3HABATEJIbHON U MPAKTHYECKON JEATEIIbHOCTU 00YUYarOIIMUXCsl B MIPOLIECCE pealn3aluu
00pa3oBaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakaIaHCcKOr0 BOCIMTAHMSI:

OCO3HAaHUA O6y‘IaIOIJ_II/IMI/IC$I CBOMX KOHCTUTYHHWOHHBIX IIpaB U 06ﬂ3aHHOCTeﬁ, YBAXKCHUSA K
3aKOHY U ITPAaBOIIOPAAKY;

MPEJCTaBICHUST O COLMAJIbHBIX HOPMaX W MPaBHIAX MEXKIHMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHHUUN y‘le6HBIX IPOCKTOB,
pPEIICHUN y‘Ie6HI)IX M ITO3HAaBAaTCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) N1aTPHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIECHHUSI K HMCTOPUYECKOMY M HAay4HOMY HACIEIUI0 OTEYECTBEHHOMU
XHUMHH;

YBaXXCHHUA K HPOLECCY TBOPYUYECTBA B obmacTtu TCOpPHUU N MNMPAKTUYCCKOI'O MNPHUIIOKCHUA
XUMHHU, OCO3HAHHWA TOI'O, YTO JAAHHBIC HAYKM €CTh pPE3YIbTAaT MJJIHUTCIbHBIX Ha6HIO,I[eHHI>'I,

/

O

KPOIOTJIMBBIX KCIIEPUMEHTAIbHBIX ITOMCKOB, IOCTOSIHHOI'O TPYAa YYEHBIX U IIPAKTUKOB;
OOKYMEHT NOANMUCAH

SHEESEFG%@&_AO%IHQ%%I?&LHHX MQTHUBOB B TIIOJIYYCHHH U TMOCJICAYIOUICM aHaJIn3¢C

CepTudukaT 0E4 260PPIPEEEEHAQ IRPEIRIHIXBEOCDMDKCHUSX fOBPEMEHHON OTEYECTBEHHON XHUMUH;
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3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:
HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOI'O MOBCACHUS,

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUSAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYICh HA MOPAJIbHO-HPaBCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATH CBOE MOBEAEHHWE M IOCTYNKH CBOHUX TOBApHILEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

4) hopMUPOBaAHUS KYJIbTYPHbI 310POBbSI:

MMOHMMAaHHUs I1IEHHOCTEH 300POBOIO0 H 0€301acHOTO 06pa3a KHN3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (1)I/I3I/I‘-I€CKOMy " IICUXUYCCKOMY 3010POBbIO;

coOnrofeHusi mpaBui 0e30MacHOro OOpalleHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYAOBOU AEATEIBHOCTH;

IMOHUMaHHA NECHHOCTHU IMpaBUJl HWHAUBUAYAJIBHOTO MW KOJUICKTUBHOI'O 0e301acHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU JIIOI[GI;'I;

OCO3HAHMsI TOCJIEACTBUN M HENPHATHUS BPEIHBIX HPUBbIYEK (YNOTPeOJIEHMs aJIKOTroJIs,
HapKOTHUKOB, KYPEHHUs);

S) Tpy10BOro BOCIINTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYrUX BUIaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MPAKTHYCCKUX 3ajayd COHHaHBHOfI
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJjracca, IJ_IKOJ'ILI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOTO poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOISIM TPY/Aa U pe3yJibTaTaM TPYI0BOM J1E€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUYATbHOMN TPaeKTOPHH 00pazoBaHusl, OyTymie
npodeccuu u peanu3alnuu cOOCTBEHHBIX KU3HEHHBIX MIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) IK0JIOrM4ecKOro BOCIUTAHMS:

AKOJIOTUYECKH ITEIECO00pa3HOTr0 OTHOIIECHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHUS TI00ANTBHOTO XapaKTepa HKOJIOTMUYECKUX MPOOJieM, BIUSHUS SYKOHOMHUYECKUX
UATBHOU CPEJIbI;

OOKYMEHT NOANMMCAH .
ANERTPHRHG A PRIAPIMQFAN NCTIOIbIOBAHNSA NOCTHKEHHI XMMHUH JUISL PELICHHS BONPOCOB

paoHaJILHOIO IPUPOAOIIOIL30BaHU;
CepTtudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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AKTUBHOI'O HEINPUATUS IAEHUCTBUM, NMPUHOCAIIMX BPEA OKPYXKAKIIEH NPUPOIHON Cperne,
YMEHHMsI MPOTHO3UPOBATh HEOIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATD HUX;

HaJIU4¥s PA3BUTOrO SKOJOTMYECKOIO MBIIIJIECHUS, JKOJOTUYECKOM KYJIbTYpbI, OIbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMHU B
MIO03HABATEIBHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CTIOCOOHOCTH U YMEHUS aKTHBHO
HIPOTUBOCTOAThH UJICOJIOTMH XeMOpOoOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33pCHHA, COOTBCTCTBYHOIICTO COBPECMCHHOMY YPOBHIO PA3BHUTHUSA HAYKH H
O6H.I€CTB€HHOI>1 IMPAKTHUKH;

NOHUMaHMs CHeuu(UKH XUMHUHM KaK HayKd, OCO3HaHus €€ poiau B (OPMHUPOBAHUU
palMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3/JaHUU LEIIOCTHOTO MPEACTaBICHUS 00 OKPYKaIoIIeM
MHUpE KaK O €QUHCTBE INPUPOJbI U YEIOBEKA, B IO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEU U
pelIeHny MpodsIeM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMMHUHU JJII COBPEMEHHOM IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBJICHHOCTH M Ba)XXKHOM POJM B CO3/aHUU HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU TI100aTBHBIX MTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKIOTO WiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM T'PAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOAOB IIO3HAHW,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHHUH OKPYKAIOLIEro MHpa U MPOUCXOJSAIMIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJb30BaTh XUMHYECKUES 3HAHUS AJId pCICHUA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM A TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TPYZAA B PA3IMUHBIX cepax NpoPhecCHOHATBHOMN e TETbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeTaHpeHMeTHIﬂe PE3YIBTATBI OCBOCHUSA MNPOrpaMMBblI MO0 XUMHH Ha YPOBHE CPCAHETO

/

O

00111eT0 00PA30RAHNS BKIIIOYAIOT:

HOKXIMEHT NOANUCAH BaHMU 1\31 OBO33PEHUS OOYYAIOIIUXCI MEXIUCUUILIMHAPHEIE
anekTPEHHO Plelate] POBO3SP e . P
(MEXTIpeaMeTHbIE) OOITCHAayYHbIE OHATHU], OTpaXKaroU1e 1EI0CTHOCTh HAYYHOM KapTHUHBI MUpa

CepTudukaT OE4 L6 OTICITEPISSAREIOADBBAOIBENAA1, NCIIONb}yEeMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
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DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPUHIIUI, TUMIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBaHNE, HAOMIOACHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHUBEpCallbHble ~ y4eOHble  jaedcTBus  (MO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryisTHBHEIC), oOecrieunBaomue  ¢GopMupoBaHne  (YHKIMOHAIBHOW  TIPAaMOTHOCTH |
COIMATIbHOM KOMITETEHIIMH 00YJaIOINXCS;

CHOCOOHOCTh  OOyYaroIMXCsl ~ MCIOJIb30BaThb ~ OCBOEHHBIE  MEXJIUCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBbIC NEHCTBHS B IIO3HABATEIBHOW U
COLIMAJILHON ITPAKTHKE.

MeTaHpeZ[MeTHLIC PE3YJIbTAaThl OTPAKAKOT OBJAACHUC YHUBCPCAJIbHBIMU y‘Ie6HI)IMI/I
MMO3HAaBATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PCrYJIITUBHBIMUA HeﬁCTBHHMH.

Ilo3naBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHS
1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AaKTyalH3UpOBaTh MpoOOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIAATE HCIIN ACATCIBHOCTU, 3aAdaBas IIapaMETpbl U KPUTCPUU HUX HJOCTUKCHMUI,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HAHUH HpI/IéMBI JJOTHYCCKOT'O MbIIIJIICHUSA. BbBIACIIATH
XApaKTCPHBIC TIPHU3HAKHU MOHATUI U YCTaHAaBJIMBATL WX B3aUMOCBA3b, HUCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BICHEHUS OTACIBbHBIX q)aKTOB u SIBJ'I@HPIﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHU IJIA KJ'IaCCI/I(i)I/IKaIII/II/I B€IICCTB U XUMHNYCCKHX peakunﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTBH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AaHAJIOTUH ), BHISIBIIATh
3aKOHOMEPHOCTH M IPOTHUBOPEUMS] B PACCMATPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIIOYECHUS,

OPUMEHATHh B Mpoliecce MO3HAHHs HCIOJIb3yeMble B XUMHUHU CHMBOJMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKkass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU pPELIeHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTHYECKUX 33/a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHbIE MPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

/

O

ROIANETH OCHORAMI METOOR H?IVWHQ\FO IIO3HAaHUs BEIIECTB U XUMHWYCCKHUX peaxunﬁ;

OQKYMEHT NOONMMUCAH
3E 3a7a4d| KCCIIENOBAHUsA, UCIOIb30BaTh IIOCTABICHHBIE U

CaMOCTOATCIIBHO CPROPMYIUPOBAHHBIC BOIfPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHWA W OCHOBEI

CepTudukaT OE42G07 6PV GO FIBIOEEBEP D npoBepke MpaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;
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BJIAJCTh HAaBBIKAMH CAaMOCTOATENBHOTO IUIAHUPOBAaHMS M MPOBENCHUS YYCHHUYECKHX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIpPOIecca, CaMOCTOSTEIBHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OLIEHHS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETaHHON
pabore;

IPUOOpPETaTh OMNBIT YYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JEATEIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TO3HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4YHO-TIOMYNsApHast
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaAJM3UPOBATh MH(OPMAIUIO PA3INYHBIX BUOB U (hOPM IPECTAaBICHUS, KPUTUYECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3NIMYHBIE METOJABI TMPU TMOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOM /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

HpI/IO6peTaTb OIIBIT HCIIOJIB30BAaHMA I/IHCI)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHHX TEXHOJOTUN Hu
PA3JINYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacTaBieHus HH(popMalUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUILbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe C XHUMHUYECKOM
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAIIISTHOCTH.
KoMMyHuKaTHBHBIE yHHMBepcalbHbIe y4eOHbIe AeilicTBHA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[3.€MOIZ TCMBI B XO0AC Auajora W/Mnm JAUCKYCCHH,
BBICKa3bIBaTh UJICH, q)OpMYJ'H/IpOBaTI) CBOM IPCIJIOKCHUA OTHOCUTCIIbHO BBIITIOJTHCHUA
HpCIlHO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3EHTALMEN PEe3yJbTAaTOB IO3HABATENBHOM JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TMPU  BBIOJHEHUH XHWMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl MO WCCIECIOBAHHIO CBOIMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro MpoeKkTa, W (OPMYIHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
WCCJICTOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKIeHUS U OOMEHAa MHCHHSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYILECTBISATh CBOIO TO3HABATEIBHYIO NEATEIbHOCTD,

g pOBaTh M MO MEpe HEOOXOTUMOCTH KOPPEKTHPOBATH
np?@méﬁ B’,ﬁ %ﬁﬁlcml{ﬁ npu EBIHOHHCHHH yqe61{LIx W HCCIIE/IOBATENLCKAX 3a/iad,
BRIAURATH HA %53 ﬁ%gﬁmn CIIOCOP MX PELIEHUS ¢ YYETOM IOITYYEHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKLUsX;




OCYIIECTBIIATE CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CAMOAHAIM3a U CAMOOLIEHKHU.
HNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS NMPOTPAMMBI 110 XMMUU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKJIIOYAIOT crenuduyeckue A y4eOHOro mpeamera
«XUMUS» HaydyHbIC 3HAHUS, YMEHHS M CHOCOOBI NIEHCTBHH MO OCBOCHHIO, MHTEPIPETAMU U
peoOpa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTH 0 MOJTYYE€HUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HaHUH B Pa3lWYHBIX YYEOHBIX CUTYyallUsX, a TaKXKe B PEAJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMHEN. B mporpamme 1o XMMHUH NPEAMETHBIE PE3YJIbTAThI IPEACTABIEHBI I10 F01aM
U3Y4YCHUS.

Hpe,I[MeTHHe PE3yabTaThl OCBOCHUA KypCa «Opl"aHI/ILIeCKaH XUMHUA» OTPAXKAKOT!:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O MECTE U 3HAYEHUHN OPTraHUYCCKONH XUMHH B CHCTEME
CCTCCTBCHHBIX HAYK U eé poJii B obecrieueHun YCTOﬁtIHBOFO Pa3BUTHA YCJIOBCUCCTBA B PCIICHUHN
npo0JIeM KOJIOTUYECKON, SHEPreTUYSCKON U NHIIEBOW O€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI,
CO3JaHMH HOBBIX MAaTCprajlioB, HOBLBIX HMCTOYHUKOB JHCPIrUH, B O6eCHC‘ICHI/II/I palroHaJIbHOI'O
IPUPOJIONIONIB30BAHUS, B (JOPMHUPOBAHUU MUPOBO33PEHHSI U OOIIIEH KYJIbTYPhI UEIIOBEKA, a TAKXKE
IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHON CPEIE;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUH, KOTOpass BKJIIOYAECT: OCHOBOIIOJIArarolne
HOHATHUS — XUMUUECKUH 3JIEMEHT, aTOM, SIIPO M IEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBbIE
opOuTaNu, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS aTOMa, TMOpUAM3alMsl aTOMHBIX OpOuTalIeH,
WOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIEHUS, XHMHUYECKas
CBSI3b, MOJIb, MOJIIPHAS] Macca, MOJIIPHBINA 00BEM, YIIIEpOAHBIN CKeNeT, PyHKIMOHANIbHAS TPYIIIA,
panukan, CTPYKTypHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHbIE), H30MEpHs
CTPYKTYpHasi U MPOCTPAHCTBEHHAsI (T€OMETPUYECKasl, ONITUYECKAsI), NU30MEPbI, TOMOJIOTHYECKUN
psil, TOMOJIOTH, YIJIEBOJAOPOJBI, KUCIOPOA- M a30TCOAEpXKAIlUe OPraHU4eCKHE COEHUHEHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISAPHBIE COETUHEHUS; TEOPUH, 3aKOHBI
(mepuoanueckuii 3akoH JI. WM. MenpaeneeBa, Teopusi CTPOCHHS OpPraHUYECKHX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHMsI M IPEBpAIlleHUs] SHEPTUU
OpY  XUMHUYECKUX  PEaKUUsAX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKMH  S3bIK  XUMHH,
MHPOBO33PCHUCCKHUEC 3HAHUMA, JIC)KAIIUMC B OCHOBEC IMOHHMMAaHUA NPUYMHHOCTU WU CHCTCMHOCTHU
XUMHYECKMX  SIBJICHHUH;  TPEACTABIEHUS O  MEXAaHM3MAaX  XUMHUYECKMX  PEaKLHH,
TEPMOINHAMHUYCCKUX U KHHCTUYCCKNX 3aKOHOMEPHOCTAX UX MPOTEKAHUA, O B3BANMHOM BJIMSHWUN
aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJaX (MHAYKTUBHBIA U ME30MEPHBINA 3 (HEKTh, OPHEHTAHTHI | 1
Il poma); dakronornueckue CBEAECHHUS O CBOICTBaX, COCTaBe, IMOJYYEHHH M O€30MacHOM
UCITIOJIb30BAaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOH AEATEIbHOCTH
YyeJioBeKa, O0IMIMX HaAyYHBIX MPUHIUIIAX XUMHUYECKOT0 IMPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOICTBA
MeTaHoJIa, epepaboTKku HEPTH);

cOpMUPOBAHHOCTh ~ YMEHHUH:  BBIIBISTH  XapaKTepHble  IPU3HAKKM  TOHATHUH,
YCTaHaBIUBATh UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIUE IIOHATHUS IIPU OIUCAHUU

COCTaBa, CTPOCHHMS U CBOMCTB OPraHMYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

/

WEWH& WE%y}o CI/IMBO;I\/IKy JUISL COCTABJIEHUS MOJIEKYISPHBIX U CTPYKTYPHBIX
0 (%%@Fg% S9K ¢ JRLX L CKeTIETHET X) (hOpPMYJT OPraHNYECKUX BEIICCTB;
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COCTABJIAITh YPAaBHEHUsI XMMUYECKUX PEAKIUN U PACKPBIBATH UX CYIIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABJIECHUS AJIEKTPOHHOI0 OanaHca 3TUX peaKIyid,
peakuii HFOHHOTO 0OMEHa MYTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUIA;

H3TOTaBJIMBATb MOACIM  MOJICKYJT OPraHMYCCKHUX BCHICCTB I HWJUIIOCTPAIlMU  HUX
XUMHUYCCKOTO U ITPOCTPAHCTBECHHOT'O CTPOCHH I,

c(OpMUPOBAHHOCTh YMEHHI: YCTAHABIMBATh MPUHAIJICKHOCTh U3YUECHHBIX OPTraHUUYECKUX
BEIIECTB MO0 UX COCTaBY U CTPOCHUIO K OMpPENeIEHHOMY KIacCy/Tpynie COeIUHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucreMarndeckor HomeHkaatype (IUPAC) u mpuBoauTh TpUBUATIBHBIC HAa3BAHUS
JUTSL OTJICIBHBIX MIPEICTABUTENICH OPraHUYeCKUX BEIECTB (ITUIICH, alleTUIICH, TOJIYOJ, MIIHIEPHH,
STUJICHIJIUKOIb, PeHo, popmanbpaerun, aeraibaeru, aeToH, MypaBbuHasl KUCI0Ta, YKCYCHAs
KHCJIOTA, CTEapUHOBAs, OJEWHOBAas, MAJLMUTHHOBAs KHUCIOTHI, TJIMIIMH, aJlaHWH, MaJlbTO3a,
bpyKkTO3a, aHUIIUH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOII U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIATh BHUJI XHUMHUYECKON CBSI3M B OPraHUYECKHX
coeMHEHUsX (KOBaJCHTHAs U MOHHAsS CBA3b, G- U T-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHSTh TOJIOKEHUSI TEOPHUH CTPOCHHUS OPTaHHMYECKUX
BemectB A. M. BytnepoBa nisi 0ObSCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OpPMHPOBAHHOCTh  YMEHHUH XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (u3nueckue Hu
XUMHUYECKHE CBOMCTBA TUMMYHBIX MPEICTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJHEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U MOJMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMHU YPaBHEHHMSIMH COOTBETCTBYIOIHX
XUMHUYECKHX PEaKLUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh ~YMEHUS MOJATBEP)KJIATh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHHM OT KpPaTHOCTU MU THIIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTE€pPU30BaTb HCTOYHUKU YTJIEBOJOPOJHOIO  ChIPbs
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NMPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CHUCTEMOW 3HAHMM O €CTECTBEHHO-HAYyYHBIX METOaX
MO3HAHUS — HAONIOJICHWH, W3MEpPEHUH, MOJCIHPOBAHUH, OKCIEPUMEHTE (pealbHOM |
MBICJICHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHUSI,

c()OPMUPOBAHHOCTh ~ YMEHHS  NPUMEHSITH OCHOBHBIC  OINEpalliil  MBICIUTEIBHON
JeATeTLHOCTH — aHaJW3 W CHHTE3, CpPaBHEHHE, 000OIIEeHHEe, CHUCTEMAaTH3aIlUIO, BBISIBIICHHUE

MPUIUHHO-CIICACTBCHHBIX CBsI3€M — JJIsd HU3YyUCHUA CBOMCTB BEIIECTB U XUMHUUECKUX peaKuHﬁ;

C(I)OpMI/IpOBaHHOCTB YMCHHﬁZ BBISBJIATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C IIOHATHUSIMHU U

/
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OPEICTABICHUIMU  JIPYIUX  ©CTECTBEHHO-HAYYHbIX IpeAMETOB i 0ojiee  OCO3HAHHOI'O

TOHYMARMA LY. ARAGPUATHHOTO EJIMHCTBA MHPA, UCTIONB30BATH CUCTEMHBIE 3HAHUS 1O

0 0 1 HGARACA CHE ' OTHO3 opa’ CHMH ero €CTECTBEHHO
1 HEHMsI U [IPOTHO3UPOBAHUS SIBIECHUH, UM UX €CTECTBEHHO-

BreTEORRSI O A EBRS p P ’ -

HAy4YHYIO IPUPOLY;




c(OPMHPOBAHHOCTh YMEHHUH: IPOBOJUTH pPACUYETHI MO XUMHUYECKMM (QopMmyram H
YpaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHONIb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJICHUI0O XMMHUYECKON (HOpMYIbI BElleCTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI: TMPOTHO3UPOBATH, AHAIM3HPOBATH M OICHUBATH C TMO3UIUI
9KOJIOTMYECKON 0e30MacHOCTH MOCIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOM AESITENBbHOCTU
YeJIOBEeKa, CBS3aHHOM C mepepadOTKOM BEIIECTB, MCIOIb30BaTh MOJYYCHHbIC 3HAHUS MJIA
MPUHITUS TPAMOTHBIX PEIIeHUN TPOoOJieM B CUTYaAlUsX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHI: CaAMOCTOSITENILHO IUIAHUPOBATHh M MPOBOAUTH XUMHUYECKHI
HKCIEPUMEHT (IIOJyYEeHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIIEBOIOPOAOB PA3NIMYHBIX KIACCOB M KUCIOPOACOACPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHIEM TPaBHIT
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCICNOBAHUs, TMPEACTABISATH B PAa3NUYHON (QopMe pe3ynbTaThl OIKCIIEPUMEHTA,
AHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh MpaBuiIa SKOJIOTMUYECKH LeIecoo0Opa3HOro MOBEJACHHUS B ObITY M TPYJIOBOM
JICATENIFHOCTH B IIETSIX COXPAaHEHUS CBOETO 37I0POBBS, OKPYKAIOIIEH NpPUPOTHON Cpeabl M
JOCTHKEHUS €€ YCTOMYMBOTO PA3BUTHS;

0CO3HaBaTh OIIACHOCTh TOKCHYECKOI'O JCHCTBUS Ha >KHBBIC OpraHnu3MbI onpeﬂenéHme
OpTraHU4YC€CKUX BCIICCTB, IOHNMas CMBICII ITIOKAa3aTCIIA HZ[K,

AHAJIN3UPOBATH HGHGCOO6pa3HOCTB MMPUMCHCHUA OpPraHun4Y€CKux BCIICCTB B
MMPOMBIINIJICHHOCTH U B 6I>ITy C TOYKHU 3pCHUA COOTHOIICHHUA PUCK-IIOJIb3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATh 1I€JCHANPABICHHBIM TMOUCK XUMHYECKOM
MH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uH(popmanuu, HMHTepHeT u JApyrue), KpUTHYECKU aHATU3UPOBATh XMMHUYECKYIO
uH(popMalnio, nepepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUU C IOCTABJIEHHON y4ueOHOM
3a/1auen.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJTACC TEOPUA
Ne |HaummeHoBaHUWE pa3AeiioB U TEM IPOTPAMMBI KonunuectBo yacos OnekTpoHHbIe (1P POBLIC)
n/n o0pa3oBaTeNnbHbIC PECYPCHI
Bcero| KontpomnbHbie [IpakTuueckue
paboThI paboThI
Paznen 1. Teopernueckue OCHOBBI OpraHUYECKONH XUMUU
1.1 |TIpeanmer opraHudeckoi XuMuu. Teopust CTpOCHHUS 8 bubnnoreka [JOK
opraHuueckux coequHenuit A. M. bytieposa https://m.edsoo.ru/d69df650
Hroro no pazgeny 8
Paznen 2. YrneBogopoast
2.1 |IIpenenbHble YrIIEBOAOPOIbI — aJKaHBI, IUKIOATKAHbI 5 bubmuoreka [IOK
https://m.edsoo.ru/d69df650
2.2 |HenpenenbHble YIII€BOAOPObI: aJIKEHBI, aIKaAUEHbI, aJIKUHBI | 14 bubmuoreka [IOK
https://m.edsoo.ru/d69df650
2.3 | ApomaTHueckue yriaeBo10poabl (apeHbl) 8 bubmuorexa [IOK
https://m.edsoo.ru/d69df650
2.4 |IlpuponHble HCTOUHUKH YTIEBOJIOPOIOB U UX nepepadboTka |3 bubmuorexa [IOK
https://m.edsoo.ru/d69df650
4 A
0 2.5 |TaBRY ol Q&'dnopoz[% 5 1 bubmmoreka [JOK
9NIEKTPOHHON NOANUCHIO https://m.eds0o0.ru/d69df650
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HaumeHnoBanue pa3fesnoB U TeM MIPOrpaMMbl

KonunuectBo uacoB

DnekTpoHHbIe (IU(PPOBHIE)

/

n/m o0pa3oBaTeNbHbIC PECYPCHI
Bcero| KontposbHbie [IpakTnueckue
paboThI paboThI
Paznen 3. Kucnopoacoaepsxaiiue opraHiuecKie COeTuHEHUS
3.1 |Cnuptsl. ®eHon 11 bubnuoreka [IOK
https://m.edsoo.ru/d69df650
3.2 |KapOoHWIbHBIC COSAMHEHUS: abJICTH B U KETOHBI. 21 bu6nmorexa LIOK
Kap6onoseie kuciotsl. Crioxabie 23Gupsl. JKupsi https://m.edsoo.ru/d69df650
3.3 | VrineBoupl 7 1 bubmuoreka [{OK
https://m.edsoo.ru/d69df650
Hroro nio pazgeny 39
Paznen 4. AzoTconepxarire OpraHM4ecKue COeTMHEHUS
4.1 | AMuHBl. AMUHOKHCIOTEL benku 10 1 bu6nmorexa LIOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 10
Paznen 5. BeicokoMoOneKysIpHbIE COEUHEHNS
5.1 |BbicOKOMOJIEKYISIpHbIE COEAMHEHUS 5 bubmuoreka [IOK
N https://m.edso0.ru/d69df650
JOKYMEHT NOoANMMUCAH
Utoro BARETRAMHON NOAMNUCHIO 5
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HaumeHnoBanue pa3fesnoB U TeM MIPOrpaMMbl

KonunuectBo uacoB

DnekTpoHHbIe (IU(PPOBHIE)

HSHRR BB

n/n o0pa3oBaTeNbHbIC PECYPCHI
Bcero| KontposbHbie [IpakTnueckue
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 |3
10 KJTACC ITPAKTHUKA
No  |HammeHoBaHue pa3iesioB U TEM IPOrpaMMbl KonnuectBo wacos DnexTpoHHbIE (U POBLIC)
/T 00pazoBaTebHbIE PECYPCHI
Bcero| KontpoinbHeie IIpaxkTrueckue
paboThI paboThI
Paznen 1. TeopeTnueckrne OCHOBBI OPraHUYECKON XUMUHU
1.1 |IIpenmer oprannyeckoil xumuu. Teopus cTpoeHUs 3 bubmuoreka [IOK
oprannyeckux coenuHennii A. M. byrieposa https://m.edsoo.ru/d69df650
Hroro no pazneny 3
Paznen 2. YraneBonopoasl
2.1 |IIpenenbHble YrIeBOAOPOIbI — aJKaHBI, IUKIOATKAHbI 2 bubmuoreka [OK
- ~ https://m.edsoo.ru/d69df650
0 2.2 I MBET RAUEA 5 1 BuGnnorexa [IOK
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Ne | HammeHnoBaHue pa3fenoB U TEM POTrpaMMBbl
n/n

KonunuectBo uacoB

DnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIC PECYPCHI

Bcero| KontpomnbsHbie [IpakTnueckue
paboThI paboThI
2.3 | ApomaTHyuecKHe yriaeBo10poabl (apeHsbl) 3 bubnuoreka [IOK
https://m.edsoo.ru/d69df650
2.4 |IlpuponHble HCTOUHUKH YTIEBOJIOPOAOB U UX nepepadboTka |1 bubnuoreka [IOK
https://m.edsoo.ru/d69df650
2.5 |TanoreHmpou3BOHBIE YTIIEBOIOPOIOB 1 bubnnorexa [JOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paznen 3. Kucnopopconepskaiiue opraHiueckKie COeTMHEHUS
3.1 |Cnuptsl. ®eHon 3 1 bubmuoreka [IOK
https://m.edsoo.ru/d69df650
3.2 |KapOoHHIbHBIE COEAUHEHUS: abAETH bl U KETOHBI. 7 1 bubmuorexa [IOK
Kap6onossie kucnotsl. Crioxxnblie 3¢upsl. Kupbl https://m.edsoo.ru/d69df650
3.3 | VYrneBonanl 3 bubnunoreka LIOK
https://m.edsoo.ru/d69df650
4 )
Hroro nd3RKNMEHT NOAMNNCAH 13
SJIEKTPOHHOW NOANMUCBHIO
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Ne | HammeHnoBaHue pa3fenoB U TEM POTrpaMMBbl
n/n

KonunuectBo uacoB

DnekTpoHHbIe (IU(PPOBHIE)
o0pa3oBaTeNbHbIC PECYPCHI

Bcero| KontpomnbsHbie [IpakTnueckue
paboThI paboThI
4.1 |AMuHBI. AMHUHOKHCIIOTHI. bemku 3 2 bubnuoreka [IOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paznen 5. BeICOKOMOJIEKYISIpPHBIE COEUHEHUS
5.1 |BpIcOKOMOJIEKYISIpHbIE COEAMHEHUS 1 1 bubmuoreka [IOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 1
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 6
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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ITPOBEPAEMBIE HA EI'D I10 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHEI'O OBIIEI'O OBPA3OBAHMSA/10

u 11 KJIACC/

Kon
NpoBePsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 00111ero
o0pa3oBaHus

Branenue cucremMoit XUMUYECKUX 3HAHUH, KOTOPAasi BKIIOYAET:

1.1

OCHOBOTIOJIATAIOIINE MOHATHS (XMMUYECKUH DIIEMEHT, aTOM, W30TOIbI, 3JICKTPOHHAS
000J109Ka aToma, §-, p-, d-3IIEKTPOHHBIC OPOUTAIIH ATOMOB, OCHOBHOE M BO30YKIEHHOE
COCTOSIHHE€ aTOMa, WOH, MOJIEKYJIa, BAJICHTHOCTB, AJICKTPOOTPHUIIATEIEHOCTh, CTEICHD
OKHCJICHUST, XAMIYIECKasl CBSI3b (G- U M-CBS3b, KPATHBIE CBSI3H ), THOPHIN3AIHS AaTOMHBIX
opOHTaNel, KpHCTALIHNYSCKas PENIETKA, MOJIb, MOJISIpHAs Macca, MOJISPHBIA 00BEM,
MOJISIpHAasE ~ KOHIIGHTpAIMs, pPacTBOpbl  (MCTUHHBIC, JHCICPCHBIC  CHUCTEMBI),
KPUCTAJUIOTUPATHI, YIICPOTHBINH CKelneT, (YHKIMOHAIbHAS TPyIIa, pajuKa,
HU30MEpBI, CTPYKTYpHas (Gopmyiia, U3oMepus (CTPyKTypHas, reoMerpudeckas (Iuc-,
TPAHCH30MEPHs), TOMOJOTHYESCKHUI Psi, TOMOJIOTH, YTJIEBOJOPOMBI, KUCIOPOA- H
a30TcoJepIKaIIre COSIMHEHHS, OMOIOTHIECKH aKTHBHEIC BellecTBa (YTIICBOIBI, JKUPEI,
0eTK), MOHOMED, TIOIUMED, CTPYKTYPHOE 3BEHO, BEBICOKOMOJIEKYIISIPHBIE COETNHCHUS,
KPeKWHT,  pUGOPMHHT,  THNOBl  XUMHYECKHX  peakuuii  (OKHUCIUTEIHHO-
BOCCTaHOBHTENBHBIC, 9K30- U DHIOTEPMHUYECKHE, PEaKIUH HOHHOTO OOMEHA, TOMO-
U FeTepOreHHbIe, O00paTuMble W  HEOOpaTHMBbIC), pPAcTBOpP,  AJIEKTPOIUTEHI,
HEDJICKTPOJIUTHI,  JNEKTPONIUTHYCCKAs  JUCCOIMAIMSI, CTENeHb  JMCCOIUAIINH,
OKHCJIMTENIb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh XHMHUYECKOW PEaKIlUH,
XHUMHYECKOE PABHOBECHE)

1.2

TCOpUU U 3aKOHBI (TGOpI/IH XUMHUYECKOI0 CTPOCHHSA OpPraHU4YCCKUX BCIICCTB
A.M. bytnepoBa, Teopusl NEKTPOIUTHIECKON aucconuanun, [lepuonnyecknii 3aKoH
J.W. MenneneeBa, 3aKOH COXpPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIHYECKUAN
S3BIK  XMMHHM, MHPOBO33PEHUECKHE 3HaHUS, JIeXKAllMe B OCHOBE IOHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIIEHUM, COBpEMEHHbIE NPECTABICHUS O
CTPOCHHUU BEIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM 1 HaJMOJIEKYJISIPHOM YPOBHSIX

1.3

NpeACTaBJICHUA O MEXaHU3MaxX XUMHUYCCKUX peaKHHﬁ, TCPMOANHAMUYCCKUX U
KHHETUYCCKHUX 3aKOHOMCPHOCTAX HUX IMPOTCKaHUA, O XHUMHUYECKOM pPABHOBCCUH,
JUCIICPCHBIX CUCTEMAX

1.4

(hakTONOTHYECKHE CBEJCHUS O CBOWMCTBaX, COCTaBe, IMOJIYYCHHH H OC30TaCHOM
HCTIOJIb30BAHUN BAXXHEUINTUX HEOPTaHWYECKHX W OPTraHMYECKUX BEIIECTB B OBITY U
MPAKTHYECKON IEATEIHHOCTH YEIIOBEKA

1.5

o0mye HaydyHbIE TPUHINIBI XHMHYECKOTO IPOU3BOACTBA (HA pUMEpE MPOU3BOJICTBA
CEpPHOM KHCIIOTHI, aMMHaKa, METaHOJIa, TepepaboTK HehTH)

CdopMHPOBaHHOCTh YMEHUI BBISBIISTH:

2.1

XapakTepHble MPU3HAKM UM B3aUMOCBS3b W3YyUEHHBIX [IOHATUM, IPUMEHATh
COOTBETCTBYIOIIME MOHSTUS IIPU ONMCAHUU CTPOECHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB U UX IIPEBpPaAlICHUN

2.2

B3aMMOCBSI3b XUMHYCCKUX 3HAHUM C TIOHATUSIMH U MPCACTABJICHUAMU JPYTUX
MmpeaAMETOB  JIA 0ojiee OCO3HAHHOTO IIOHHMMAaHUS H OOBICHEHMS CYHIHOCTH

/
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Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

3.1

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 00111ero
o0pa3oBaHus

HaMMCHOBAHUA XUMHUYCCKUX COC,Z[I/IHeHI/II‘/JI MEXIAYHAPOJIHOr0o COro3a TeOpeTH‘IeCKOﬁ u
HpI/IKHaIlHOI\;I XAMHUU U TPUBUAJTIBHBIC HA3BAHUA BCIIECTB, OTHOCAIINXCA K N3yUCHHBIM
KJIaccaM OpTraHUYCCKUX U HCOPIraHNICCKUX COEJIMHEHUM

3.2

XMMUYECKYI0 CHMBOJIUKY JAJSI COCTaBICHHUS (OpPMyIT HEOPraHHMUECKUX BEIIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (hOopMyII
OpPraHUYECKHX BELIECTB

ChopMUpOBaHHOCTh YMEHUS KIACCH(DUIIMPOBATD:

4.1

HEOPraHM4YCCKUE BCIIECTBA, CAMOCTOATCIIBHO BLI6I/IpaTb OCHOBaHUA W KPUTCPUU 1A
KHaCCI/I(l)I/IKa]_H/II/I N3Yy4aCMbIX XUMHWYICCKHUX 00BEKTOB

4.2

OpPraHn4CCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHUA W KPpUTCPpUU JIA
KHaCCI/I(l)I/IKa]_lI/II/I N3Yy4aCMbIX XUMHUYICCKUX 00BEKTOB

4.3

N0 PasiMYHBIM TpH3HaKaM (YHCIYy M COCTaBy pEardpyrolIMX BEIIECTB, TEIIOBOMY
adexTy peakimu, N3MEHEHHIO CTETIeHEeH OKHMCIIEHHS YJIEMEHTOB, OOpPAaTUMOCTH PEaKIUH,
YUYaCTHIO KaTaJll3aTopa)

CdopMHpPOBaHHOCTh yYMEHUSI XapaKTEPU30BATh DIIEKTPOHHOE CTPOCHHE aToMOB (B
OCHOBHOM M BO30YXIEHHOM COCTOSHHWW) W HOHOB XHMHYECKHX dJIeMeHTOB 1 — 4
nepuonoB Ilepumogmueckorr cuctemsl J .M. MenneneeBa ©W WX  BaJICHTHBIC
BO3MOKHOCTH, HCIIOJIB3YS TIOHATHSA S-, p-, d-3JIEKTPOHHBIC OPOUTAIH, SHEPTeTUICCKHE
YPOBHU

ChopMupOBaHHOCTE yMEHHS OOBICHAITH 3aKOHOMEPHOCTH HM3MCHEHHS CBOMCTB
XIMHAYIECKHX DJIEMEHTOB H 00pa3yeMBIX HMH COCIMHEHHH 110 IEPHOIAM U TPYyIIaM

ChopMHpOBaHHOCTE YMEHHS COCTaBILITH YPABHEHUS XUMHUYECKUX pEaKIuid H
PacKphIBaTh UX CYITHOCTB:

7.1

OKHUCIIMTENEHO-BOCCTAHOBHTEIBHBIX peaKnui HOCPEACTBOM COCTaBJICHHS
JIEKTPOHHOTO OanaHca ITUX PEeaKIHii

7.2

YpaBHEHUS pEeaKLUi pa3IMYHbIX TUIIOB; IOJIHBIE U COKPAIEHHbIE YPaBHEHUS PEAKLIUN
HMOHHOTO 0OMEHa, YUUTHIBAs YCIIOBHUS, IPU KOTOPBIX ATU PEAKIMU HIYT 10 KOHIA

1.3

peakiuii  THOpONM3a,  peakuuil  KoMIUIeKcooOpazoBaHMs  (Ha  mpuMepe
THIPOKCOKOMIUICKCOB I[HHKA M aJTFOMUHHS)

CdopMHPOBaHHOCTh YMEHUS MTOATBEPKIATh:

8.1

Ha KOHKPECTHBIX MPUMEpaAxXx XapaKTCp 3aBUCUMOCTU peaKL{HOHHOﬁ CIIOCOOHOCTH
OpraHN4Y€CKUX COEJIMHEHUM OT KpaTHOCTH U THIIA KOBAJICHTHOM CBSI3U (G- " TE-CB${3I/I),
B3aMMHOI'O BJIMAHUA aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX, a TaKKE€ OT 0COOEHHOCTEH
peajin3daliu pasjIMdHbIX MEXaHNU3MOB IIPOTCKAHU pCaKHI/Iﬁ

8.2

XapaKTepHble XMMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOLIMMU IKCIEPUMEHTAMU
U 3aIIUCSIMHM YPaBHEHUM XMMUYECKUX pEeaKLUi

CdopMHpPOBaHHOCTh YMEHHS XapaKTEpPH30BaTh COCTAB M Ba)KHEWIIME CBOWCTBa
BEILIECTB, MPUHAICKAININX K ONpEeAeNEHHBIM KilaccaM M TpyIIaM COeIWHEHUHN
(pocThie BelecTBa, OKCHUIIBI, THAPOKCHUIIBI, COJH; YTIIEBOJOPOIbI, TPOCThIC (PHUPHI,
CHUPTHI, (PEHOIBI, ANBACTHUABI, KETOHBI, KapOOHOBBIC KHUCIOTBI, CIIOKHEBIE 3(UPEL,
JKUPBI, YTICBOMBI, aMUHBI, AMHHOKHCIIOTHI, OSITKH)

10

ChopMHpOBaHHOCTE yYMEHUS MPOBOTUTH PACUYETHI IO XUMUYECKUM (QOpMyiIaM U

yPaBHSH M XHVHHHOSIX peaKHI/Iﬁ C UCIIOJIb30BAHUECM d)I/ISI/ILICCKI/IX BCJIMYMH:

/
OOKYMEHT N(
SNEKT®IHHOM |

)nwmiﬁMa, KOJIN4Yeg¢TBa BeHIeCTBa) OpoAYKTa pCaKluu, €CJIu OAHO U3 UCXOJHBIX
1E?HWEE%O B BUAC PACTBOpPA C OHNPCACIICHHOU MACCOBOU HOJICKU PACTBOPEHHOI'O

BEIECTBA WU JIAHO B M3(QBITKE (MMEET MPUMECH)
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Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

10.3

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 00111ero
o0pa3oBaHus

TEIIOBOTro ¢ (deKTa peakiuit

10.4

00BLEMHBIX OTHOIIEHUH I'a30B

10.5

10 HAXOXJICHHUIO XUMHUIECKOH (popMyITEI BelecTBa

11

Branenue cucremoil 3HaHMIA 0 METOAaX HAYYHOTO IIO3HAHUS SIBICHUM TMPUPOIBI,
WCIIOJIb3yEMBIX B E€CTECTBEHHBIX HAayKaX M YMEHHE MPUMEHSATb ATH 3HAHUS TpU
SKCIIEPUMEHTAIILHOM HCCIICIOBAHUH BEIIECTB M JUISI OOBSCHCHHS XHMHYCCKHX
SIBIIGHUH, UMEIOIIUX MECTO B MPUPOJE, MPAKTUUYECKON NIESATEIbHOCTH YeloBeKa U B
IMOBCEIHEBHON KU3HU

12

CdopMupoBaHHOCTH YMEHHUS IPUMEHSTH (MCIIONB30BaTh) 3HAHUS O COCTABE M CBOMCTBAX
BEIIECTB JJIsl SKCIIEPUMEHTAJIBHOM MPOBEPKU THIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
MPOTEKaHUs] XMMHUYECKMX pEaKkUuii W MPOTHO3UPOBAHMS BO3MOXHOCTEH HX
OCYIIECTBJICHUS; CHCTEMHBIC XUMHUICCKIE 3HAHUS ISl OOBSCHEHHUS U TIPOTHO3UPOBAHIS
SIBJICHUH, HMMEIOUIMX €CTECTBEHHOHAYUHYIO MPHUPOAY; Ui MPUHATHA TI'PaMOTHBIX
penieHuii mpo0bIeM B CHTYalUsIX, CBSI3aHHBIX C XUMUCH

13

ChopMHUpPOBaHHOCTh YMEHHS IJIAHHPOBATH W MPOBOIUTH XUMHUCCKHH SKCIIEPHUMEHT
(mostyyeHrne ¥ M3ydEHHWE CBOMCTB HEOPraHWYECKHX W OPraHMYeCKHX BEIIECTB,
Ka4eCTBCHHBIC PEAKIIUU YIIICBOIOPOIOB PA3ITUYHBIX KIIACCOB U KHCIOPOICOICPKAIINX
OpPraHUYECKUX BEIIECTB, pPEIICHHE SKCICPUMCHTANBHBIX 3a/la4 110 PaclO3HABAHHIO
HEOPraHWYEeCKUX W OPraHWYeCKHUX BEIIECTB) C COOJIIOJIEHHEM MpaBWiI OE30M1acHOTO
oOparieHus ¢ BEUIECTBAMU U Ja0OpaTOPHBIM 000pynOBaHUEM; (HOPMYIHUPOBATE LIEIH
HCCIICIOBAHUS; MPEACTABIATE B pasaudHON Qopme pe3ynbTaThl 3KCIIEPUMEHTA,
AHAJIM3UPOBATH U OI[CHUBATh MX JJOCTOBEPHOCTH

14

ChopMHPOBaHHOCT YMEHHS OCYILIECTBIIATH IIEICHANPABICHHBI TOUCK XUMHYECKOH
uHGOpPMALMA B Pa3iIMYHBIX HWCTOYHUKAX (HaydHas M y4eOHO-Hay4Has JHTeparypa,
CpeacTBa MaccoBOW HMH(oOpManmy, ceTb VHTepHeT W 1pyrue), KpUTHYECKH
AQHAIM3UPOBATh XMMHYECKYI0O MH(OpPMAIHIO, IepepadaTbiBaTh €€ M HCIOIb30BATh B
COOTBETCTBUH C MTOCTABICHHON yueOHOH 3anadeit

15

CdopMupoBaHHOCTH ~ yMEHHUsI MPOTHO3MPOBATh, AHAIM3UPOBaTb M  OIICHUBAThH
WHPOPMAITUIO C TO3WIMKA SKOJIOTHYECKOH Oe30MacHOCTH TOCHIEACTBUI OBITOBOW H
MIPOM3BOJICTBEHHON MEATEIBHOCTH 4YEIOBEKa, CBA3aHHOM C TiepepabOTKOil BeEIEeCTB;
c(hOpMHPOBAHHOCTh YMEHUI 0CO3HABAThH OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPTaHU3MbI
OTpeIeIEHHBIX BEIIECTB, TMOHWUMAasl CMBICH TIOKa3aTeNsl IPENeTbHON JIOMyCTUMON
KOHIICHTPAIINH, ¥ TIOSICHATh Ha TIPUMEPAX CITOCOOBI YMEHBIIIEHUS U MPEIOTBPANICHHS UX
BPEHOTO BO3JICHCTBYSI HA OPraHM3M YeJIOBEKa

HEPEYEHD 2JIEMEHTOB COIEPKAHUA, TIPOBEPAEMBIX HA EI'D 11O XUMHUMU /10 u 11
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Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

[Tepuonnueckas cucrema xumudeckux snemeHToB J[.U. MenneneeBa. ®@usnueckuii CMBICIT
ITepnoanueckoro 3akoHa .M. MenneneeBa. IIpuunmHBl ¥ 3aKOHOMEPHOCTH HW3MEHEHHS

/

1.2 CBOICTB 3JIEMEHTOB M UX COEIWHEHHH MO MepuojaaM U rpymnaM. 3aKOHOMEPHOCTH B H3Me-
HEHUH CBOWCTB MPOCTBIX BEIIECTB, BOJOPOJIHBIX COCAMHEHWH, BBICHIMX OKCHIOB M THUJ-
POKCHJIOB

1.3 BaneHTHOCTb. DNeKTpooTpUlaTeNbHOCTh. CTeNeHb OKUCICHUS
Bunbl xuMudeckoi cBsi3u (KOBaJIeHTHAsA, HOHHASI, METaJITH4ecKasi, BOJOPOAHAS) U MEXaHU3MBI
e€ oOpasoBaHus. MeXMONEKyIspHbIE B3auMoJeiicTBUA. BellecTBa MOJEKYIAPHOTO U

L4 HEMOJIEKYJISIPHOTO CTPOeHHs. THIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBa
BELIECTB OT THIA KPUCTAJUINYECKON PEHIETKH
Xumuueckasa peakuus. Kiiaccupukanusi XUMUYECKUX peakiuii B HEOPraHU4eCKOH U opraHu-

1.5 4eCKOW XUMUH. 3aKOH COXPaHEHHsI MacChl BEIIECTB

1.6 CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB

1.7 TermnoBsie 3¢h(hexTs XUMHIECKUX peakiuil. TepMOXUMHIECKHEe YpaBHEHHUS
OO6patumple peaknuu. XuUMHYecKoe paBHOBeche. DaKTOpHI, BIHUSIONINE HA COCTOSHUC

1.8 xuMudeckoro paBHoBecus. [Ipunmnun Jle [laTense
Onexrponutideckas nuccormanys. CwibHbIe B cladbie AmeKTponuTsl. Cpexa BOAHBIX pac-

1.9 TBOPOB BELIECTB: KUCasA, HEUTpasbHas, menodHas. CreneHb Auccolyanuu. Peakiiuy HOHHOTo
oOMeHa

1.10 T'uoponus comneit. MonHOE pon3senenre Boabl. BomopoxHsiid nokasarens (pH) pactBopa
Croco0bl BhIpaXKEHUSI KOHIIEHTPAIIUH PAacCTBOPOB: MAccOBasi J0JsI paCTBOPEHHOTO BELIECTBA,

1.11 MOJISIpHAsE KOHIEHTpanus. HacpllleHHble W HEHACBHIEHHBIE PACTBOPBI, PACTBOPUMOCTB.
Kpucramnorupatsl
OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakluu. [oBeeHre BelecTB B cpeAax ¢ Pa3HbIM 3Ha-

112 yeHreM pH. MeTobl 211eKTpOHHOTO OasiaHca

1.13 ONEeKTPOJIN3 PACTBOPOB U PACILIIABOB COJIEH

2 OCHOBBI HEOPTaHMUECKON XUMUHU

2.1 Krnaccudukanus HeopraHmdeckux coequHeHnid. HoMeHKIaTypa HeOpraHHIeCKUX BEIIECTB
XuMudecKkre CBONCTBA BAXKHEUIITNX METAITOB (HATPHM, Kaui, KAJIBIWIA, MAarHAN, aTFOMIHHUH,

2.2 IIUHK, XPOM, JKeJIe30, MEJIb) U MX coeanHeHUI. O0Iue crocoObl MOJyUYeHUS] METAJIOB
XHUMUYeCcKHe CBONCTBA BAXKHEHIIIMX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriepoaa

2.3 U KPEeMHHS) M HMX COEJUHEHUH (OKCHUIOB, KHCIOPOACOAEPIKAIIMX KHUCIOT, BOJOPOIHBIX
COEJTMHEHUH)

2.4 I'enernueckas CBA3b HEOPraHWUECKHUX BEILECTB, IPUHAIIIEKALINX K PA3IMUHBIM KJlaccaM
Wnentudukanys HeopraHMUECKUX coeTuHeHUN. KadecTBeHHbBIE peakIii Ha HEOPTaHHYECKUE

2:5 BelIECTBA U MOHBI

3 OCHOBBI OPraHUYECKON XUMUHU
OCHOBHBIE  IIOJIOKCHMS TCOpHUU XUMHYCCKOTO CTPOCHHUA OpPraHn4YCCKUX COC}II/IHCHI/Iﬁ
A.M. bytnepoBa. YriepoaHblii CKeJIeT opraHMYeckoid moJieKkynbl. KpaTHOCTh XumHuecKon

3.1 CBSI3H. G- U T-CBS3H. SP3-, SP2-, SP-THOpUIU3AIMH OpOUTAICH aTOMOB yriiepoja. 3aBUCUMOCTb
CBOMCTB BELIECTB OT XMMUYECKOIO CTpOeHHs MoieKyl. I'omornoru. I'omonoruueckuit psin.
M3omepus u u3oMepol

3.2 [Tonsrue o ¢pyHKIIMOHANBHOI rpyme. OpueHTAIMOHHBIE 3¢ (PeKThI 3amMecTHTENei
prgf‘mm%mqe—e—k-ﬂaea@me&ni opranuyeckux BemiecTB. HoMeHKIaTypa OpraHM4ecKux

0 ﬁo’%l(y vﬁf’ﬁﬁ“%ﬂi‘l ﬁ&ﬂwamqecxaﬂ) TPUBUAIBbHBIC HA3BaHUA BAXHEHIINX TMpPECTaBUTEICH
S EK TR JpgBeIIeCTB
CBOOOJHOPAIMKAIBHBI U MOHHBI{ MeXaHW3Mbl peakinuu. [loHsTHE 0 HyKJIeohwIe H dIIeK-
CepTudpukar 0E42607PHECH
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3.5

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: FaJIOT€HUPOBAHUE, NETUIPUPOBAHUE, TEPMUYECKOE
pa3joKeHHue, KpeKHUHT, u3oMmepu3anus, roperue. Ilomyuenume ankaHoB. LIuKioankaHsel.
Crenunduka CBOWCTB IUKIOAIKAHOB C MajbIM pa3MepoM Lukia. Peakuuu mpucoequHEHUs
Y paJMKAIBHOTO 3aMEelIeHUS

3.6

Ankensl. XUMHYECKHE CBOMCTBA: peakUH MPHCOSAWHEHHs (TaJlOTeHUPOBAaHUE, TUAPH-
poBaHue, TUIPOTaJIOTEHUPOBAHUE, rugparanus), TOpPEHHUA, OKHUCIICHHS u
nojuMepu3anyy. [IpoMeInieHHbIe 1 1abopaTOpHBIE CTIOCOOBI MOTYUSHHS ATKEHOB

3.7

AnkaaveHbl. XMMHUYECKHE CBOWCTBA aJKaJMEHOB: PEAKIMK MPUCOSANHEHUS (THIPUPOBAHNE,
TaJIOTCHUPOBAHNE), TOPEHHS U TIoJMMepHu3alvn. [loayvyeHne ankaaueHoB

3.8

AnxuHBL. XWMHYECKHE CBOWCTBA: PEaKIMH MPUCOSAWHEHHUS (TaJOreHHpOBaHUE, THAPHPO-
BaHHE, THAPATALN, THIPOTAIOTSHIPOBAHHUE) KaK CIOCO0 IONYyYSHHUsS MOJIMMEPOB M APYTUX
MOJIE3HBIX MPOAYKTOB. Peaknuu 3amerieHus. ['opeHue aneTuiieHa Kak HMCTOYHHUK BBICOKO-
TEMIEPaTYPHOT O IJIAMEHH I CBAPKU U pe3KkH MeTaiioB. IlpuMeHeHue aneTuieHa

3.9

Apensl. XuMHYIecKHe CBOWCTBa O€H30Ma: Peakmuy IEKTPOPHILHOTO 3aMeIIeHHs, IPHCoe-
JUHEHUs (TUApUpOBaHUe, ranoreHuposanue). Peakius ropenus. OCOOEHHOCTH XUMHUECKHX
cBOWcTB TONyona. [Tomyyenne Oenzona. OCOOEHHOCTH XUMMYECKHX CBOHCTB CTHpOJIA.
Iomumepuzarust ctupona. CrnocoObl TONy4YeHHS MU TNPUMEHEHHE apOMaTHYECKHX yIJe-
BOJIOPOJIOB

3.10

Cruptel. [IpenenbHble OJHOATOMHBIE CHUPTHL. XHUMHUYECKHWE CBOWCTBA: B3aWMO/JICHCTBHE
C HaTpUeM KaK CII0CO0 YCTaHOBIICHHS HATHYHS THIPOKCOTPYIIIIBL, C TaJIOT€HOBOIOPOIAMH KaK
CHoCco0 TOMYyUeHHS PACTBOPUTENICH, BHYTPHU- U MEXMOICKYISIpHAs Jeruapatamus. Peakmms
roperus. [lomydeHne »dTaHONA: peakuus OpOXKEHUS TIIIOKO3BI, THApATaIisl STHIICHA.
OTUICHIJIMKOJIb U IJIMLEPHUH KaK NPEICTABUTENIN MPEASIIbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®denon. XuMuueckre CBoMcTBa (eHoa (PeakiMy ¢ HAaTPUEeM, THIPOKCUIOM HATPHUsi, OPOMOM).
ITonydenue denona

3.12

Anbaerusipl. XuMUUECKUEe CBOMCTBA MpeAEIbHBIX ajlbJerHI0B: THAPUPOBAHNE; KaYeCTBEHHbIE
peakuy Ha KapOOHWJIBHYIO TPYMIy (peakius «cepeOpsHOTo 3epKajay, B3auMOJCHCTBUE C
rugpokcugoM  Meau (II). IlomydeHme mpemenabHBIX anbACTHUAOB: OKHCICHHE CIHPTOB,
TUApaTanus alleTWIEHA. AneroH
KaK MPEeACTaBUTENIb KeTOHOB. OCOOEHHOCTH PEaKIMK OKHUCJICHHS alleTOHA

3.13

KapOoHoBBIE KHCIOTBHI. XHUMHUYECKHE CBOWCTBA MPEAETBbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KkrcioT. OCOOEHHOCTH XMMUYECKIX CBOHCTB MypaBEUHOMN KUCIOTHL. [lomydenne mpeaeapHbIX
OTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE AIKaHOB, AIKEHOB, NEPBHUYHBIX CIHPTOB,
aypIeruI0B. Bricime npesenbHble 1 HellpeenbHble KapOOHOBBIE KHCIIOTHI

3.14

Crnoxusle 3gupbl 1 KUpbl. COCOOBI MOMYYEHUs CIOKHBIX 3GHpoB. OOPaTEMOCTD PeaKInH
stepudukanyy. [IpuMeHeHne clIOXHBIX 3()UPOB B THINEBOH M MapQIOMEpHOH IMPOMBIII-
neHHocTH. JKMpBI Kak CIIOXKHBIE 3(QHPHl TJIHIEPHHA W BBICIINX KapOOHOBBIX KHCIIOT.
XHUMHYECKHE CBOMCTBA JKUPOB: TUAPUPOBaHNE, OKUCIEHKE. [ Mapoau3, WM OMBUIEHHUE, )KUPOB
KaK CIIOCO0 MPOMBIIIIIEHHOTO MOTyYSHHSI COJICH BBICIIINX KApOOHOBBIX KUCIOT. MBI Kak coyn
BBICIINX KapOOHOBBIX KHCIIOT

3.15

XHUMUYECKHE CBOMCTBA IJIFOKO3bL: PEAKLMM C YYaCTUEM CIHMPTOBBIX M aJbAETMIHOW IpyMIl
U MOJIOYHOKHCIIOE OpoxeHue. IIpuMeHeHne TIIOKO3bl, €€ 3HAUCHUE B KHU3HEICSITETbHOCTH
opranusMa. Jlucaxapuuabl: caxapo3a, MajlbTo3a. BoccTaHaBIMBaoIue U HEBOCCTAHABIMBAIO-
mue aucaxapunasl. ['maponus aucaxapujos. Ilonucaxapunel: kpaxmain, rukoreH. CTpoeHue
MaKpOMOJIEKYJl Kpaxmajla, IJIMKOT€Ha U Le/Unoo3bl. Pusndeckue CBOWCTBA Kpaxmania
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Y [IEJUTIOJIO3bl. XMMHUUYCSCKIE CBOUCTBA KpaxMmala: THAPONIN3, KAYeCTBEHHAs PEaKIUs C HOJIOM.
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Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

AMuHBI. AMHHBI Kak OpPraHn4eCKUE€ OCHOBAHUA: PEAKIHUU C BOHOﬁ, KHCJIOTaMH, pCaKIui
TOpCHUs. AHUINH KaK NpeACTaBUTECIb apOMATUYCCKUX aMHUHOB. XHUMUYECKHE CBOMCTBA aHU-

3.16 JUHA: B3aUMOJIEHCTBHE C KHUCIOTaMHu, OpOMHOH BoJoH, okucieHue. [lonmydeHue aMHUHOB
AIKWIMPOBAaHUEM aMMHaKa U BOCCTAHOBJIEHEM HUTPONPOU3BOIHBIX YIIIEBOAOPOAOB
AMUHOKUCIIOTBI U O€NKH. AMHHOKHCIOTHI Kak aM(OTEepPHBIC OPTaHUYECKUE COCIMHCHUSL.

3.17 OCHOBHbBIE aMHUHOKHCIIOTHI, 00pa3yomiue 0elkd. XUMHYECKHEe CBOWCTBA OEJIKOB: TUAPOIIU3,
JICHATypaIisl, KAUeCTBCHHBIE (I[BETHBIC) PEaKIINH HA OCITKN
CtpoeHue u CTPyKTypa MOJIMMEPOB. 3aBUCUMOCTH CBOMCTB MOJIMMEPOB OT CTPOCHHS MOJIEKYIL.

3.18 OCHOBHBIE CHOCOOBI TIONyYCHHS! BBICOKOMOJICKYJSIPHBIX COCAWHCHHIH: pEeakud IIONH-
MepHU3aIMy 1 NoJauKoHeHcarmn. Kitaccnpukanys BOJOKOH
WnenTndukaims opraHUuecKiX COCIMHEHIH. Pemenne sSKceprMeHTaTbHBIX 3a]a4d Ha pac-

319 MI03HaBaHHE OPraHUYECKHUX BELLECTB

3.20 I'eneTnueckas CBSI3b MEXKIY KJIACCAMHU OPraHUYECKUX COCAUHEHUN

4 XUMHUSI U )KU3HD
Xumus B OBceAHEBHON XI3HH. [IpaBmna Oe30macHoil paboTHl ¢ €IKUMH, TOPIOYNMH M TOK-

4.1 CHUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUH
XuMHus U 3I0pOBbE. XUMHUSI B MEAMIIMHE. XUMHS U CENbCKOE XO3AWCTBO. XUMUS B MPOMBIII-

4.2 JICHHOCTH. XWMHSI W SHEpreTHKa: NPUPOAHBIA M IOMyTHBI HE(TAHOM Traspl, MX COCTaB
u ucnosb3oBanue. CoctaB HeTH U €€ nepepaboTKa (MIPUPOJIHBIE HCTOYHUKU YITIEBOAOPOJIOB)
XuMus U 3KoJIOrud. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAOIIEH Cpelibl U ero TOCIECTBHSL.

4.3 Oxpana ruapocdepsl, MouBbl, atMochepsl, (Iopbl U (HayHbl OT XUMHUYECKOTO 3arpsi3HEHHUS.
IIpobaema 0TX00B ¥ MOOOYHBIX MMPOAYKTOB. ANBTEPHATUBHBIC HCTOYHUKH dYHEPTUU
OO0mue npeaCTaBIeHUs O MPOMBIIIEHHBIX CIIOCO0aX MOMYyYSHHS XUMHUYECKUX BEIIeCTB (Ha
npuMepe IPOU3BOICTBA aMMHUaKa, CEPHOU KUCTIOTH). UépHast n nBeTHas MeTauryprus. CTEKIo

44 U CWIMKAaTHas MpPOMBILUIEHHOCTh. I[lpombliieHHas opraHuyeckas Xxumus. CpIpp€ s
OpraHUYeCKON NPOMBIIIJIEHHOCTH

5 Tumnsl pacu€THBIX 33124
Pacuétbl Macchl BeniecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
> W 00bEMY OTHOTO U3 YIACTBYIOIINX B PEaKIMU BEIIECTB

5.2 Pacuértel TeroBoro ¢ dexra peakiuu

5.3 Pacuérrl 00EMHBIX OTHOIICHUH ra30B MPH XUMHIECCKUAX PEAKITHIX

54 Pacuérer Mmaccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIH OTHO M3 BEIIECTB
JIAHO B U30BITKE (MMEET MPUMECH )

Pacu€tbl MaccoBOM MM OOBEMHOM O BBIXO/IA MPOIYKTA PEAKIIMU

> OT TEOPETUYECKH BO3ZMOXKHOTO

56 Pacuérer maccel (00bEMa, KOJ‘II/I‘Ief:TBa ?eH.IeCTBa)UHpOZ[}iKTa peaK]{I/II/I, €CJIM OJTHO U3 BEIIECTB
JIaHO B BUJI€ PACTBOpA C ONpeAETIEHHOI MacCOBOH J10JIel pacTBOPEHHOIO BEHIECTBA
Pacuérbl ¢ ncnosabp30BaHUEM MOHATHN «MAccoBast OIS, «MOJISIPHAS KOHLIEHTPALIUS,

37 «PacCTBOPHUMOCTBHY

58 Haxoxxnenue MOJEeKyISIpHOH (hOPMYITBI OPraHIHYECKOTO BEIIECTBA O €T0 TUNIOTHOCTH U Mac-

COBBIM JOJISIM 3JICMCHTOB, BXOJANIUX B €TI0 COCTAB, NJIN IO IMMPOAYKTAM CIrOpaHusl
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

e Xwumus, 10 xnacc. YrnyOnéuusiii ypoBens. YueOnuk- Epémun B.B., Kyzpmenko H.E.,
Tepenun B.U., [Ipoznos A.A., Jlynun B.B., «13natensctBo «IIpocBemenue» 2021 rog
e 3anmaynuk mo xumuu: 10 knacc /H.E. Ky3nenosa, A.H. JIEBkun.-M. : Benrana-I'pad,
2020
tabmupl: [lepuoauueckas cuctema xuMmudeckux snementos J1. M. Menneneesa, Tabnuna

pPaCcTBOpPUMOCTH, 3J'ICKTpOXI/IMI/I‘ICCKI/II71 pAd HAITPSPKCHUA METAJLJIOB.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e Xumus : 10-11-e knaccel: yrinyOonéHHbIA ypoBeHb: COOPHUK 3a/1a4 U YIPaXKHEHUH:
yuebHoe nocoodue / [TyzakoB C.A., ITonkos B.A., bapeimosa 1.B./ [Tox pen. [1y3akosa
C.A.-Mocksa, [Ipocsemenne, 2024

e Jlunaktuueckuit marepuan no xumuu s 10-11 knaccos. ITocobue nnst yunrens/
A M.Paneuxuii, B.IL.I'opmikosa, JI.H. Kpyrnukosa.-M.:ITpocsemenue, 2006
e Bounosuk B.b., Kpyrenkas E.JI. O6miast u Heoprauuueckast xumusi: Bonpocsl,

yhnpaxHeHusl, 3a1a4u, TecThl. [locobue ms crapueknaccaukon. —CI10: CMUO Ilpecc,
2012.

o Xwumusa. unaktuueckuit matepuan. 10-11 kmaccel: mocobue s yaurenen

obmeobpazoBar. yupexaenuii / Pagenkuit A.M.- Mocksa, [Ipocsenienue, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. Caiit Pemry BIIP xumusa BI1P—2025, Xumus nis 10

KJ1acca: 3aaHus, OTBETHI, PCIIICHUA

2. Tazera «XHUMHA» U CalT AJIs yUUTENs «S uay Ha ypOK XUMHUN

4 http://him.september.ru.

OOKYMEHT noannucaH .
3 J'IEKTPO?HHSWFI W]@;%&HMI/ISI https://chem-ege.sdamgia.ru/
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https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-ege.sdamgia.ru/

4. Enunas koyekuus LIOP: [TpeameTHast komnekuus «XuMush

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h

tm.
DOnekTpoHHas 6MOIMOTEeKa yueOHBIX MaTepHaliOB M0 XMMHHU Ha TIOpTaJie

Poccuiickas anextponHas mkosa https://resh.edu.ru/

SIKnacc https://www.yaklass.ru/

Xumnueckuit pakyapTer MI'Y https://www.chem.msu.ru/

Y ® =2 oW

Ennnas xomtekuus mudpoBex 00pa3oBaTeNbHBIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31

10. Cetb TBOpUeCcKUX yuuTeneil. Xumosa -http://www.it-
n.ru/communities.aspx?cat_no=4605&tmpl=com
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https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.chem.msu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
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