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MNOSICHUTEJIbHAS 3AIINCKA

Pabouas mporpamma 1mo XMMHUH Ha YPOBHE CpeIHET0 001Iero oopa3oanus pazpadoTaHa Ha ocHOBe DenepalbHOTO
3akoHa oT 29.12.2012 Ne 273-®d3 «O06 ob6pazoBanuu B Poccuiickoit @enepannny», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
¢benepanbHOil 00pa3oBaTeNbHOM MporpaMMel cpeanero obmero o6pasoBanus(POIl COO), mnpexacTaBleHHBIX B
®denepanbHOM TOCymapcTBEHHOM obpazoBaTenbHOM craHmapte COO, ¢ yuérom Konmenmuu mpernogaBaHus ydeOHOTO
npeamera «XuMus» B 00pa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit ®@exepanuy, peanu3yoNMX OCHOBHBIE
oOpa3oBareibHbIe TPOrPaMMBI, 1 OCHOBHBIX MOJI0KeHUH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @enepannu Ha
nepuon 1o 2025 roga» (Pacnopsixenue IIpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YriyOJIEHHOTO HM3Y4YEHHMsS 3aHMMAaeT Ba)XKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
oOpazoBanus ywammxcs 10—-11 kmaccoB. M3yuenue mnpeamera, peannsyemMoe B YCIOBUSX AU(EpeHIHPOBAHHOTO,
npoduIbHOro 00y4YeHus, NpU3BaHO 00eceYnTh 0011e00pa30BaTENbHYI0 U O0IIEKYIBTYPHYIO OATOTOBKY BBIITYCKHHKOB
HIKOJIBI, HEOOXOAMMYIO AJIsl ajanTalud MX K OBICTPO MEHSIOIIMMCS YCJOBHSIM JKM3HH B COLMYME, a TalokKe Ui
MPOAOKEHUST 00ydeHHUs] B OpraHM3alusIX Mpo(ecCHOHATBHOTO 00pa30BaHWA, B KOTOPHIX XMMHS SIBISIETCS OJHOW W3
MPUOPUTETHBIX AUCLUIIIHH.

B mporpamMMe 1o XMMuHu Ha3Ha4eHHUE MpeaMeTa «XUMUsD MOIydaeT IOAPOOHYI0 HHTEPIIPETALMIO B COOTBETCTBUH
¢ ocHoBomnonararomumMu nonoxeausiMu @PI'OC COO o B3amMo0OyCIOBIEHHOCTH IIeNiel, coaep)KaHus, pe3yiIbTaToB
o0yueHuss ¥ TpeOOBaHWH K YPOBHIO IOATOTOBKH BBITYCKHUKOB. CBHICTENBCTBOM TOMY SBIISIIOTCS CIEOYIOLIHE
BBITIOJTHSIEMbIE IPOTPaMMON 110 XUMHHU (YHKIIUH:

e H(DOPMALMOHHO-METOANYECKAs, peann3alusi KOTOpOil oOecreurnBacT MONTy4YEHHE NPEACTABICHHUSA O LENAX,
coZiep)kaHuM, oOIiell crpaTerur oOydeHHs, BOCIUTAHUS M PAa3BUTUS O0YyHaIOLIMXCS CPEIACTBAMH IPEIMETa,
H3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;

®  OpraHM3aLMOHHO-IUIAaHUPYIOIIAs, KOTOpas MpeayCMaTpPUBAET OIpeieNeHne: IPUHIUIIOB CTPYKTYPUPOBAaHUS U
MOCJIE0BATENFHOCTH H3Y4YeHUs y4eOHOro MaTepHaia, KONMIECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTEePHUCTHK;
MOIXOM0B K (POPMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJIL M OLEHKH OOpa30BATENbHBIX AOCTHKECHUH
00y4YaroIuXxcs B paMKax UTOTOBOM aTTeCTalluy B (JOpMe MHOTO TOCYAapCTBEHHOTO dK3aMeHa M0 XHUMUH.

[MporpaMma [y1s yriryOIEHHOTO H3YYEHUS] XMMUU:

®  YCTaHABIMBACT MHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00g3aTeNbHOe Ul N3YUeHHS B paMKaX OTICIbHBIX
npoduiaei, NpeaycMaTpUBaeT paclpelesieHHe U CTPYKTypUPOBaHHE €ro I0 KJIaccaM, OCHOBHBIM
coJiepKaTeTbHBIM JIMHUSAM/pa3eniaM Kypca,

e 1aéT mpUMepHOE pacmpezesieHre yaeOGHOro BpeMEeH!, PEKOMEHIyeMOT0 ISl H3yUSHHsI OTAEIbHBIX TEM;
MpeJIaraeT MPUMEPHYIO MTOCIEA0BaTEIbHOCTh N3YUYEeHUS YUeOHOTO MaTepuaia ¢ y98TOM JIOTHKH ITOCTPOCHUS
Kypca, BHYTPHUIIPEAMETHBIX U MEXIPEAMETHBIX CBSI3EH;

® 1aéT METOAMYECKYIO MHTEpIIpEeTaluIo Iiefiell U 3ajad U3ydeHHs INpenMeTa Ha YriIyOJ€HHOM YpOBHE C yu€ToM
COBPEMEHHBIX IPUOPHUTETOB B CUCTEME CPEIHEr0 001Iero 00pa3oBaHus, COAePKATEIbHON XapaKTepUCTUKH ITIAHUPYEMbIX
pe3yibTaTOB OCBOCHHS OCHOBHOW OOpa30BaTeIbHON MpOTpaMMBI CpemHero oOmero oOpa3oBaHHS (JTMIHOCTHBIX,
MeTanpeaMEeTHBIX, IPEIMETHBIX ), a TAK)KE ¢ YYETOM OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEILHBIX JCUCTBHI 00yYaronIerocs
110 OCBOEHUIO COJIEpKaHUs NpeAMeETa.

ITo BceM Ha3BaHHBIM MO3HMLUAM B IPOrpaMMe 110 XUMHUH NIPELYyCMOTPEHA NPEEMCTBEHHOCTh ¢ O0YUEHHEM XUMHH
Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHHWs. 3a TpeneiamMH YCTAaHOBJICHHON MPOTPaMMOM 10 XUMHH OO0s3aTelbHOMN
(MHBapUAHTHOM) COCTaBJSIIOIICH CcONEpXKaHUsl Y4eOHOro mpenMmera «XUMHS» OCTa&TCS BO3MOXKHOCTH BHIOOpa €ro
BapUaTHBHOM COCTABISIOIICH, KOTOPask TOJDKHA ONPEAEIATHCS B COOTBETCTBHHU C HAlpaBJIeHHEM KOHKPETHOTO Mpouiis
o0yueHus.

B coorBerctBumM ¢ koHientyanbHbiMH moJokKeHUsIME DPI'OC COO o0 Ha3zHAYEeHWU TNPEAMETOB 0a30BOTO U
yIayOonéHHOro ypoBHEH B cucteMe qudQepeHIupoBaHHOTO 00yUeHHs Ha YPOBHE CPEJHEro o01ero oopa3oBaHUsl XUMHUS
Ha ypOBHE yIIIyOJIEHHOIO M3Y4EHUs HAalpaBieH Ha PEasIM3aliio IPEeeMCTBEHHOCTH C MOCJIEAYIOIUM ATAllOM MIOJyYeHHUs
XUMHYECKOTO 00pa30BaHus B paMKaxX M3y4eHUS CHEeIHaIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX AUCIUILUINH B By3axX
W OpraHM3alusiX CpeJHero NpoQecCHOHANBFHOrO oO0pa3zoBaHus. B 3Toil cBA3M u3yuyeHHe mpeaMeTa «XHUMUS»
OpPHEHTUPOBAHO TPEHMYILIECTBEHHO HA pPACIIMPEHUE M YIIyOJeHHE TEOPEeTHYECKOH M TNPAaKTUYECKOH IMOATOTOBKU
oOyJaronxcs, BEIOpaBIINX ONpeAeaEHHbIN TPOohMIb 00yUeHHS, B TOM YUCIIE C IIEPCIIEKTHBOMN ITOCIEAYIOMIETO MOTYYSHHS
XMMHUYECKOTO 00pa3oBaHUs B OpraHU3alUsIX MpogeccHOHANbHOro oOpasoBaHus. Hapsnmy ¢ aTuMm, B cBeTe TpeOoBaHMI
OI'OC COO k maaHupyeMbIM pe3yJibTaTaM OCBOCHHS (elnepanbHoi 00pa3oBaTebHOW MPOrpaMMbI CPEJHEro OOIIero
o0pa3oBaHMs HM3ydEHHE NpenMera «XHMUsS» OPUCHTUPOBAHO TAKXKE Ha PEIICHHE 3a1ad BOCIMTAaHMS U COLMAIBHOTO
pa3BUTHs 00yUaromuxcs, Ha GOPMHUPOBAHKE Y HUX OOLIEHHTEIUICKTYaIbHBIX YMEHH, YMEHUH paliioHaIi3auy yaeOHOTo
TpyAa 1 0000IMIEHHBIX CTIOCOOOB AEATENFHOCTH, HMEIOIINX MEXINCIUIUTMHAPHBIH, HaIIPEAMETHBIH XapaKkTep.

CocTaBisolMMy  1ipeaMera «XUMUs» Ha YpOBHE YITIyOJIEHHOTO W3y4YCHMS SIBISIOTCS YINIyONEHHBIE KypChl —
«Opranngeckas xumus» 1 «OO0MIas 1 Heoprauudeckas xumus». [Ipu onpeneneHun Moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHM3alliy COIEP)KaHUA STUX KYPCOB B POTrpaMMe 110 XMMHH 32 OCHOBY NPUHATHI nojioxkeHust PI'OC COO o paznuuunsax
0a30Boro u yriayOnEéHHOro ypoBHEH U3y4eHUs IIpeaMeTa.



OcHoBy conepkaHusi KypcoB «OpraHuueckas xumus» u «OO0Iias W HEOpPraHWMYECKas XUMHSI» COCTABISCT
COBOKYITHOCTh TIPEIMETHBIX 3HAHUN U YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHS MpeaMeTa. JTa CHCTeMa
3HaHWH MTOJTydaeT ONpeAeNEHHOE TEOPETHIECKOE OTOIHEHHE, TIO3BOJISIOIIEe OCO3HAHHO OCBOUTD CYIIIECTBEHHO OOBIITHI
00bEM (hakTONOTHYECKOr0 MaTepuana. Tak, Ha yriayOI€HHOM ypOBHE M3yuYeHHs MpeaMeTa oOecrieueHa BO3MOKHOCTB
3HAYUTEIHHOTO YBENUYEHUS O00bEMa 3HAHWH O XMMHUYECKHX D3JIEMEHTaX W CBOHCTBaX WX COEAMHEHWH Ha OCHOBE
pacmmpenus u yriryOJaeHnus IpeACTaBIeHIA O CTPOSHUH BEIIeCTBA, XUMHIECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS
peakInii, pacCMaTPUBAEMBIX C TOYKU 3PCHUS XUMUYCCKOW KUHETUKH U TEPMOJIWHAMUKH. V3ydeHue MepHOIUIECKOTO
3akoHa ¥ [leprogMuecKoil CHUCTEMBl XMMUYECKHX 3JIEMCHTOB Oa3MpyeTcs Ha COBPEMCHHBIX KBAaHTOBOMEXaHUYECKHX
MIPEJICTABIICHUSAX O CTPOCHHUH aToMa. XUMHYECKas CBSI3b OOBSICHIETCS C TOUKH 3PEHUS SHEPreTHIECKUX U3MEHEHUH TpH e€
o0pa3oBaHUM W pa3pyLICHHM, a TAKXKE C TOYKH 3PCHUS MEXaHM3MOB €€ oOpa3oBaHus. M3yueHue THIOB peakiuil
JIOTIOJTHSACTCS. (POPMHUPOBAHUEM MPEACTABICHUNA 00 SJICKTPOXMMHUYECKHUX IPOLECCaX M DIICKTPOJM3E pacIUiaBOB U
pacTBOpoB BemiecTB. B Kypce opraHM4eckoll XUMHH TpPHU PACCMOTPEHHUH PEaKIMOHHON CIHOCOOHOCTH COEAMHEHWH
yaensercs oco0oe BHUMaHWE BOIpocaM 00 3IeKTPOHHBIX 3 (dekTax, 0 B3aWMHOM BIHSHUHA aTOMOB B MOJIEKYJaX H
MEXaHM3MaxX peaKiuil.

Oco0oe 3Ha4YE€HUE UMEET TO, YTO Ha COJCPIKAHUE KYPCOB XUMHH YIIIyOJEHHOTO YPOBHS WU3YyYCHUs JUIS KJIacCOB
onpenenéHHoro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY W XapakTep JOIMOJHECHUN K OOIIeH CHCTeMe TTPEeIMETHBIX
3HAHW) OKa3bIBAIOT BIMSHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COICP)KaHWH TPEAMETa IS KIaCCOB XHMHKO-
¢usndeckoro npoduiist 00JIbIIOE 3HAUCHUE OYIYT UMETH JIEMEHTHI y4eOHOT0 MaTepuaia 1o ooduier xumun. [Ipu nzyueHun
mpeaMeTa B JaHHOM cllydae akleHT OyJeT cliejaH Ha OOIIHOCTh METO0B IIO3HAHUS, OOIIIHOCTh 3aKOHOB U TEOPUI B XUMUHU
U B (U3WKE: aTOMHO-MOJIEKYJIIpHas Teopus (MOJNEKyJsipHasi Teopus B (HM3MKe), 3aKOHBI COXPaHEHHs] MacChl U DHEPTHUH,
3aKOHBI TEPMOJUHAMUKH, JIEKTPOIN3a, IPEACTABICHUS O CTPOCHUHU BEIIIECTB U APYTOE.

B T0 xe BpeMs B cojiepikaHUU TIpeaAMeTa s KJIACCOB XMMHKO-OMOJIOTHYECKOT0 PO mist OONBIIHN yIETbHBIN BeC
Oyner WMeTh OpraHuveckas XuMmus. B 3ToM ciydae mpemocTaBisieTcss BO3MOXKHOCTH ISl Oojiee OOCTOSTENEHOTO
PacCMOTPEHUs XUMHYECKOW OpraHU3aIllid KIETKHA KaK OMOJIOTHUECKON CHUCTEMBI, B COCTAaB KOTOPOI BXOSAT, K MIPUMEPY,
TaKue CTPYKTYPHbIC KOMIIOHEHTBI, KaK JIMIUbI, OCIIKH, YIIIEBO/IbI, HyKJICHHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHMS O
COCTaB€ M CBOWMCTBAX MpPEACTABUTENCH OCHOBHBIX KIIACCOB OpPraHMYECKUX BEIECTB CIY>KaT OCHOBOM A M3Yy4YEHUs
CYIIHOCTH TIPOIIECCOB (POTOCHHTE3A, ABIXAHUS, TUIICBAPEHUSL.

B mtane gopmupoBaHUs OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIICHAYYHBIX METOJIOB MO3HAHUS U OTIBITA
MPAKTHYECKOTO NMPUMEHEHUsI HAYYHBIX 3HAHWUH H3ydeHHE MpenMeTa «XUMHsS» Ha YyriyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBA3SX C yUEOHBIMH MTPEIMETAMHU, BXOAAIINMHE B COCTaB MPEIMETHBIX oOnacTeil « EcTecTBeHHO-HAYYHEIE
mpeaMeTe, «MaTemaTrka U nHpopMaTuKay U «PyCCKuil sI3BIK U IUTEpaTypay.

[lpu u3yueHnn y4yeOHOTO mpeaMera «XUMUS» Ha YIIIyOJIEHHOM ypOBHE TaKKe, KaKk Ha YPOBHE OCHOBHOTO H
cpemHero ooOmero oopasoBaHus (Ha 6a30BOM YPOBHE), 3a/1adeil MEPBOCTETICHHON 3HAYNMOCTH SIBJsieTCs (hOpMUpOBaHUE
OCHOB HAayKH XUMHU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IMTPAKTUICCKON NMEATEIHLHOCTH YeIOBEKa W OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJbTyphl. Pemienue 3Toil 3a1aun Ha yriayOnE€HHOM ypOBHE M3y4YeHHs MpeAMeTa IpesroiaraeT
peanu3anuIo TaKuX LeNel, Kak:

e (opMUpOBaHUE TMPEACTABICHUN: O MaTepHaIbHOM EIWHCTBE MHpa, 3aKOHOMEPHOCTSX M IT03HABAEMOCTH
SIBJICHHA TIPUPOABI, O MECTE XUMHUH B CHCTEME ECTECTBEHHBIX HAyK M €€ BeAyIedl poid B OOCCICUCHHH
YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA: B PEIICHUHM MPOOJEM DKOJIOTUYCCKON, YHEPIeTUYCCKOW M IHINEBOM
0€30IIacCHOCTH, B Pa3BUTHU MEAMIIMHBI, CO3MaHWW HOBBIX MATEPHAJOB, HOBBIX WHCTOYHUKOB DHEPIHH, B
obecredeHny paroHAIEHOTO MPHPOIOIIONIE30BaHus, B (POPMUPOBAHIH MHPOBO33PEHUS M OOIIEH KyIbTYPHI
YeN0BeKa, a TAKXKe IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO W IPUPOTHON Cpee;

® OCBOCHHUE CHCTEMBI 3HAHUH, JISKAIIKUX B OCHOBE XMMUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYUYHOM KapTHUHBI
Mupa: (QyHIaAMEHTAIBHBIX MOHATHMN, 3aKOHOB U TEOPUN XWMUH, COBPEMEHHBIX MPEJCTABICHUI O CTPOCHUU
BELLECTBA Ha PA3HBIX YPOBHSIX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX
Y KHHETUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUIECKUX PEaKIUi, 0 XUMUIECKOM PaBHOBECHH, PacTBOpax
Y JIUCTIEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHBIX MPUHIUIAX XUMAYECKOTO IPOU3BOJICTBA;

e (opMupoBaHUE y 00YUAIOIIUXCS OCO3HAHHOTO MIOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYCCKUX 3HAHUN
JUTsE OOBSCHEHUS KIIFOYEBBIX HJIEH M MpoOJIeM COBPEMEHHOW XUMHH, JUIS OOBSICHEHHS M IPOTHO3UPOBAHHS
SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY; TPAMOTHOTO PEIIeHHsI Tpo0JIeM, CBSI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHUS, aHAJIM3a M OLEHKU C ITO3UIUI 3KOJIOTHYECKON OE30MaCHOCTH MOCICACTBUN OBITOBOW U
MIPOU3BOACTBEHHON NIEATEIFHOCTH YEJIOBEKA, CBSI3aHHON C XUMHUYECKHUM IMPOU3BOACTBOM, HCHOJIB30BAHUEM U
nepepaboTKO BElIeCTB;

e yryONeHHe MpPEeJCTaBIEHUI O HAyYHBIX METOJaX TO3HaHUS, HEOOXOIWMBIX IS MPHOOpETeHHs] yMEHUH
OPHECHTHPOBATHCS B MHPE BEIICCTB M OOBSICHCHHS XUMUYCCKUX SIBICHUN, MMEIOIIMX MECTO B IMPHPOJE, B
MPaKTUUECKON JEATEIbHOCTH U MOBCEHEBHON HKU3HMU.

B mane peanmzanuu mepBOOYEPETHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIMINX (PYHKIWH METOCTHOW CHCTEMBI CPEIHETO
ob1ero od6pazoBaHus MPH U3YUYCHUN TIpeaMeTa « XUMUD) Ha yTriyOaEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh IIPHOOPETAIOT
TaKue IeNU U 3a/1a4H, KaK:



e BOCNUTaHHE yOEXKIEHHOCTH B TO3HABAEMOCTH SIBIIEHU MTPUPO/IBI, YBaKEHHS K ITPOIIECCY TBOPUECTBA B 001acTh
TEOPETUUECKUX M MPUKIATHBIX HCCIEIOBAHUIA B XUMUH, (POPMHUPOBAHIE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

®  DPa3BUTHE MOTHBAIMH K 00YYEHUIO U IIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOITIO i CAMOBOCITUTAHHIO HA OCHOBE
YCBOGHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HWHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH O00ydJaromuxcs,
(dbopMHpOBaHKE Y HUX CO3HATEIBHOTO OTHOIIEHHS K caM0OOpa30BaHHUIO M HEMPEPHIBHOMY 00pa30BaHHUIO Kak
YCIIOBUIO YCIIENTHOH NpPO(ECCHOHAIBHON M OOIIECTBEHHOH NEATENhHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 370POBBIO U TOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

e (opMupOBaHHE YMEHHH M HAaBHIKOB Pa3yMHOTO IMPHPOIOTOIH30BAHUSA, PA3BUTHE SKOJIOTHUECKON KYIBTYPHI,
MprOoOpeTeHNE OTbITa 0OIIECTBEHHO-TIOJIE3HOM 3KOJIOTHUECKON NesTeNbHOCTH.

O0miee YuCIIO 4acoB, MPEIYyCMOTPEHHBIX AJIsl U3yUEHUsI XUMHU Ha YTIyOJIeHHOM YPOBHE CpEAHEro 001ero oopa3oBaHus,
coctapisger 204 gacos: B 10 kimacce — 136 yacoB (4 wyaca B Heneno), B 11 kimacce - 136 yacoB (4 4aca B HEIEIIO).

BocrnuTtarensHbIii KOMIOHEHT ypPOUYHOM JAEATENbHOCTH pabodeil mporpammbsl BocmuTanuss MAOY COII Ne9

OTpakeH B KaJICHAAPHO — TEMAaTUYECKOM IJIAHUPOBAHUH B MyHKTE « Tema ypokay.

EnuHCTBO ypO4HOI M BHEYPOUHOM JESITETLHOCTH PEaIN3yeTCsl Yepes:

* mpuBieueHre BHUMaHHUSA obydarormuxcs MAOY COIIIl Ne9 x MEeHHOCTHOMY acIleKTy HM3ydaeMbIX Ha ypOKax

¢baxToB,

* WCIONB30BaHHWE BOCIHTATENLHBIX BO3MOXKHOCTEH COJEpXaHHs yd4eOHOro TMpeaMera uepe3 Moa0op
COOTBETCTBYIONIUX TEKCTOB IS YT€HUS, 3a/1a4 JIJIsl pEIIeHus, MPOOIEMHBIX CUTYaIUi I 00CYKISHHS B KJIaCCe;

* IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOTHI yUammxcs;

* HCIMOJIb30BAHWE WHTEIUIEKTYAIbHbIX WIP, CTUMYJIMPYIOIIMX IO3HABATENbHYI0O MOTHMBALIMIO YYEHHUKOB; TJe
MOJTyYeHHbIE HA YPOKE 3HAHUS JAIOT YYaI[UMCS BO3MOXKHOCTh MPHOOPECTH OMBIT BEJASHHS KOHCTPYKTHBHOTO IHMAJIOTa;
TpyNHoBoil paboTH! MM paObOTH B TIapax, KOTOPHIE yYaT MIKOJIHHUKOB YYaCTHIO B KOMaH/Ie U B3aUMOJICHCTBHIO C JPYTUMHU
JIETEMU;

* MHUIIMAPOBAaHUE W MOJJEPKKA HCCIENOBATEIbCKONW NIEATENIFHOCTHA IIKOJLHUKOB B paMKax peaju3allii UMH
WHAWBHUyabHBIX M TPYIIIOBBIX HCCIENAOBATENBCKAX TPOEKTOB, YTO JaeT WM BO3MOXXHOCTh NPHOOPETaTh HAaBBIK
CaMOCTOSITEJIBHOTO PEICHUsT TEOPETHUYECKOH TPOOJIEMBI, ONBIT IMyOJIMYHOTO BBICTYIUICHHS Tepes ayTuTOpHUei,
apryMEHTUPOBAHUS M OTCTAaMBaHUs CBOEH TOUYKH 3peHust; (koHpepeHuus «lepBbie marmy», «1llar B Oyaymee» u ap.)

* NMPOBEJICHUE ITKOJIBHBIX TPEAMETHBIX TEMAaTUUECKUX JHEH, nekal, peanusanus npoekra «HAYKO®DECT)» koraa
BCE yUHUTEIS M0 OAHOM TeMe MPOBOAAT MEPOIPHUATHS, B TOM YHCIIE HHTETPUPOBAaHHBIE, HA METAIIPEIMETHOM COJIEPKAHUH
marepuana (dens [T Texnonornii (4 nexadps), lens nayku (8 despainst), lens kocmoHaBTuky (12 anpenst) u Jens [1ooenst
(9 mas) u ap.).



COAEP)KAHUE OBYYEHMUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTuyeckne OCHOBbI OPraHUYeCKOl XUMUH.

[IpenmeT 1 3HaYeHNE OPraHUYECKONH XUMHUH, TPEACTAaBICHUE O MHOTOOOpa3ui OPTraHNYECKUX COSIMHEHUH.

DJEeKTpOHHOE CTPOCHHE aTOMa YIIIepoia: OCHOBHOE M BO30YKIEHHOE COCTOSHUA. BaleHTHBIE BO3MOXKHOCTH aToMa
yraepoaa. XuMH4ecKas CBA3b B OPTaHWYECKHX COeNWHEHHSIX. TWIBl THOpHUOW3alyi aTOMHBIX OpOuTaneil yriepoja.
MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW CBs3W (OOMEHHBIH U JOHOPHO-aKIENTOPHBIN). THITBI epeKphIBAHUS aTOMHBIX
opburaneii, 6- u m-cBa3u. OanHapHasi, TBOWHAs U TpoiHas cBsi3b. COCOOBI pa3phiBa CBA3CH B MOJIEKYJIaX OpPraHUYECKUX
BeniecTB. [loHATHE O CBOOOIHOM pajanKane, HyKiIeopuie u IeKTpodue.

Teopust cTpoeHusi opraHudyeckux coeauHeHuid A.M. ByTiepoBa U COBpEMEHHbIE NPEACTABIEHUS O CTPYKType
MOJIEKYJl. 3HAa4CHHWE TEOPUHM CTPOCHUS OPTraHMYECKMX COEAMHEHHH. MOJIEKyNIspHBIE W CTPYKTYpHBIE (OPMYIIBL.
CrtpykrypHble (OpMYIIBI Pa3UYHBIX BHJIOB: pa3BEPHYyTas, COKpalIléHHas, ckeieTHas. M3omepusa. Bunmel uzomepunu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DIIEKTPOHHBIE dPQPEKTH B MOJIEKYJIaX OPTaHWMYECKUX COCAMHEHWN (WHAYKTUBHBIA U
ME30MEPHBIN 3P PEKTHI).

[MpeacraBnenue o KiaccupUKaLUMU OpraHuueckux BemiecTB. [loHaTHe o ¢yHKUMOHANBHOW rpynme. ['omonorus.
I'omonorudeckue psaapl. CucremMarndeckas HOMeHKIaTypa opranndeckux coenuaennii (IUPAC) u TpuBrnaabHbIC HA3BAHHS
OTJEJbHBIX MPECTABUTENECH.

Oco0eHHOCTH M KiacCHU(HKAaLUs OpraHuYecKuX peaknuid. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaKIUHd B
OpPraHUYEeCKON XUMUHU.

DKCIepUMeHTaIbHBIE METOABI U3yUEHHS BEIIECTB U MX MPEBPAIICHUI: 03HAKOMIICHHE ¢ 00pa3IlaMHi OpraHHIeCKuX
BEIIECTB M MaTepHajlaMi Ha MX OCHOBE, OIBITHI IO TPEBPAIIEHII0 OPTaHMYECKUX BEIIECTB IIPH HarpeBaHuM (IUIaBJICHNUE,
00yTriIMBaHWE M TOPEHHUE), KOHCTPYHPOBAHHE MOAEJICH MOJIEKYJI OPraHMYECKHX BELICCTB.

YraeBogopoabl.

Ankanpl. ['omomornueckuii psifi amkaHoB, oOmas Gopmyna, HOMEHKIATypa W HW30MEpHsS. ODJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYI aJIKAHOB, SP°-THOPHIM3AIKS AaTOMHBIX OpOUTaleil yrueposa, -cBasb. dusHdeckue
CBOICTBA aJIKaHOB.

XYUMHUYECKHE CBOMCTBA aJKaHOB: PEaKIMH 3aMEIIEeHNUs, HU30MEepU3alluH, NETHIPUPOBAHNA, INKIU3AIIUH, ITUPOJTH3a,
KpeKuHra, ropenus. [IpeacraBienne o MexaHu3Me peakiiii paIuKaJbHOTO 3aMEIICHHUS.

Haxoxnenue B npupojae. CriocoObl MOTy4YeHUs U MPUMEHEHUE alIKaHOB.

Hukmoankanel. O0mas Gopmyia, HOMEHKIATypa U m3oMepus. OCoOOCHHOCTH CTPOCHMS W XMMHYECKHX CBOHCTB
MabIX (I[UKJIONPONaH, UKI00YTaH) U OOBIUHBIX (IIMKJIOMEHTAH, IIUKIOTEKCaH) MUKI0aIKaHOB. CrIOCOOBI MONyUeHUS U
MpUMEHEHHNE LIUKIIOATKAHOB.

AnkeHbl. ["'OMOJOTHYECKUH psI aTKEHOB, 00mIas (Gopmynia, HOMEHKIATypa. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE
CTpOEHHE MOJEKyJ alKeHOB, Sp°-THOpHMAM3AlUs aTOMHBIX opOuTtaneil yrimepona, o- M m-cBssu. CTpyKTypHas H
reoMeTpuyeckass (IUc-TpaHc-) wu3oMmepuss. @Dusuueckue CBONHCTBA aJIKeHOB. XHMMHMYECKHE CBOMCTBAa: peakluu
MPUCOCIUHEHUS, 3aMEIICHUS B O-MOJOXKEHUE @pU ABOMHONU CBSI3M, MNOJIUMEpU3aUU U oOkucieHus. [IpaBuio
MapxoBHHKOBa. KauecTBeHHBIE peakiny Ha JBOWHYIO CBs3b. CITOCOOBI MOMyYeHNS U IPUMEHEHHE aIKSHOB.

Ankanuensl. Knaccuukanms ankaaieHOB (CONMPSKEHHBIC, M30JIMPOBAHHEBIE, Kymyaupogantvie). OcoOeHHOCTH
3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB CONPSKEHHBIX AMEHOB, 1,2- u 1,4-npucoeaunenue. [lonnmepuzanus
conpsuKEHHBIX AEeHOB. CIIOCOOBI MOTyYeHNs U TPUMEHEHHUE aKaIeHOB.

Ankunbl. ['oMonorudyeckuii psii ankuHOB, oOmias (opMyrna, HOMEHKJIATypa M H30MepHus. DJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AKHHOB, SpP-THOPUIN3AIMs aTOMHBIX opOuTanei yrinepoaa. Gusnueckue CBOHCTBa
aNKUHOB. XMUMHYECKUE CBOMCTBA: peaKIMH MPUCOCAUHEHUS, TUMEPHU3aLUU U TpUMEpHU3alUuu, okucieHus. KucnotHeie
CBOWCTBA aJIKWHOB, UMCIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIC peaklWM Ha TpPOHHYIO CBs3b. CrocoObl
MOJTyYeHUs U IPUMEHEHUE aJIKUHOB.

Apomarudeckne yriieBogopoab! (apeHsl). ['oMmomornveckwii psj apeHoB, oOmas (opmyna, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE B TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIBI OeH3071a. PU3NUIECKIe CBOMCTBA apEHOB. X MMHUCCKUEC
CBOIicTBa O€H30J1a M €r0 TOMOJIOTOB: PEeaKINY 3aMEeUIeHHUs B OEH30IbHOM KOJIBLIE U YTIIEBOJOPOTHOM paJrKaje, peakinu
MPUCOEIMHEHUS, OKHCIEHHE TOMOJOroB OeH3ona. [IpeacraBieHne 00 OpPUEHTHPYIOIIEM [EHCTBHHM 3aMECTHUTENEH B
OCH30JIPHOM KOJIbIle Ha MpHUMepe AIKUIBHBIX PaJUKAIOB, KapOOKCHIBHON, THAPOKCHIIBHOW, aMUHO- M HHUTPOTPYTIIHI,
aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHX CBOMCTB ctupoia. [lommmepusanmst ctupona. CrocoObl TOTydeHHUS H
MPUMEHEHUE apOMATHYECKHX YIJIEBOIOPOIOB.



[Mpupoansiii ra3. [lonytHele HedTsHBIE Ta3bl. HedTs n e€ mpoucxoxaenne. KaMeHHBIH yroib U MPOLYKTHI €T0
nepepaboTku. CriocoObl mepepaboTKu HePTHU: TEeperoHKa, KPEKUHT (TePMUYECKHUN, KaTAUTHYECKUN), PUPOPMUHT,
nuponus. [IpoaykTel nmepepaboTku HEPTH, X TPUMEHEHHE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTndeckas cBA3b MEXAY pPa3IUYHBIMU KJIACCAMH yTIEBOJOPOJIOB.

ONEKTPOHHOE CTPOEHUE TalOTEHNPOM3BOAHBIX  YITIEBOJOPONOB. Peaknmm 3amemieHus TrajmoreHa Ha
TUAPOKCOTPYIILY, HUTPOTPYIILY, THAHOTPYIIILY, aMUHOIpyITy. JleliCTBHE Ha FaJIOT€HIIPON3BOIHBIE BOJHOTO M CIIUPTOBOTO
pactBopa wi€nouyu. B3anmonelicTBUE NUraJor€HAJIKAHOB C MarHUeM W IUHKOM. [IoHSATHE O MeTajuioOopraHu4ecKHX
coeanHeHHAX. Mcmonp3oBaHne rajJoreHIPON3BOJHBIX YITIEBOJOPOAOB B OBITY, TEXHHKE M MPHU CHHTE3€ OPTaHMYECKHX
BEIIECTB.

OKCIIepUMEHTaIbHBIE METO/Abl M3Y4YeHHsS BEUIECTB W HMX NpEeBpalleHuil: Hu3ydeHHe (U3MUECKUX CBOMCTB
YTJIEBOOPOJIOB (PacTBOPHUMOCTD), KA4eCTBEHHBIX pEaKUMH YIIeBOAOPOAOB pa3IMYHBIX KJIAcCOB (0OeclBEUYMBaHHUE
OpOMHOH MM MOIHOW BOJBI, pacTBOpa IEpMaHIraHaTa KajHs, B3aUMOJICHCTBHE alleTWICHA C aMMHMA4YHBIM PacTBOPOM
okcuna cepedpa(l)), kagecTBeHHOE OOHApYKEHUE yTIIepoa ¥ BOIOPOa B OPTaHMIECKHUX BEIIECTBAX, MTOyUCHHE dTHICHA
W W3y4YeHHE ero CBOMCTB, 03HaKoMileHHE ¢ KoJuleKuusimu «HedTb» u «Yromey, ¢ oOpa3naMu miactMacc, KaydyyKoB U
PE3UHBI, MOJEINPOBAHUE MOJIEKY] YIJIEBOJIOPOAOB U TAJIOT€HIIPOM3BOAHBIX YIIEBOJOPOJIOB.

Kuciiopoacoaepsxamue oprann4ecKue coeqnHeHus .

[IpenensHbIe 0THOATOMHBIC CTUPTHL. CTPOCHUE MOJIEKY (Ha IPUMEPE METAHOJIA M ATaHOJIA). | OMOIOTHIECKHIA PsII,
obmast opmyia, W3oMepHs, HOMEHKIaTypa M kiaccupukanus. Pu3HuecKkue cBOHCTBAa MpPEAETbHBIX OJHOATOMHBIX
CUpTOB. BomopoaHsIe CBA3M MEXK Ty MOJIEKYJIAMU CIUPTOB. XUMUYECKHE CBOMCTBA: peaKIUy 3aMEIEHs], JeTHAPaTaLlnY,
OKHCIIEHUS, B3aWMOJEHCTBHE C OpPraHWYECKUMH M HEOPTaHWYEeCKMMH KHCiIoTaMu. KadecTBeHHas peakius Ha
O/IHOATOMHBIE CNUPTHI. [leificTBHe 3TaHONAa M METaHOJa Ha OpraHu3M dYenoBeka. CrocoObl MOSyuyeHUs U MpUMEHEHHEe
OJIHOATOMHBIX CITUPTOB.

ITpocteie 3¢upsl, HOMEHKIaTypa U u3oMepusi. Oco0eHHOCTH (PU3NIECKUX U XUMHUYECKUX CBOICTB.

MHOroaroMHble CHOUPTHI — OTHJIEHTIUKONb W ThulepuH. DPu3nveckne M XUMHYECKHE CBOMCTBA: PEaKIHH
3aMEIIeHNs, B3aHUMOACHCTBHE C OpPraHUYECKUMH W HEOPraHWYECKMMM KHUCIOTaMH{, KAauyeCTBEHHas peaklus Ha
MHOT0aTOMHbIE CIUPTHI. [IpencraBieHne o MexaHu3Me peakuuid HykiIeo(HIbHOTro 3aMelieHus. JleicTBie Ha OpraHu3M
genoBeka. CriocoObI MOTyYeHHs U TPUMEHEHHE MHOTOATOMHBIX CIIHPTOB.

®enon. CTpoeHre MOJIEKYJIBI, B3aHMHOE BIUSHHE THUAPOKCOTPYIIBI U OEH30JbHOTO sapa. Du3nyeckre CBOWCTBA
¢enona. OcobeHHOCTH XUMHUYECKHX CBOMCTB (heHOna. KauecTBennsle peakun Ha peHon. TokcuuHocTh Genona. CrocoOst
noTydeHus u mpuMenenue gpenona. GenondopmanapaeruiHas cMoia.

KapOoHunbHble coelMHEHUS — ajJbJETHJbl U KETOHBl. OJEKTPOHHOE CTPOCHHE KapOOHWIBHOM TPy
I'omonornueckue psizapl albAETHIOB U KETOHOB, o0mas (opmyia, u3oMepusi U HOMEHKIaTypa. OU3HUecKre CBOHCTBA
aJIBJETUIOB ¥ KETOHOB. XMMHYECKUE CBOMCTBA albJAETUI0B U KETOHOB: pEaKK NpucoeJuHEeHNA. OKHCIEHHE albAETH OB,
KayeCTBEHHbIE PEaKIK Ha abJerupl. CocoObl MOTydeHus ¥ IPUMEHEHNE alTbAETHI0B 1 KETOHOB.

OnHOOCHOBHBIE Tpe/AeibHbIE KapOOHOBbIC KHCIOTHI. OCOOCHHOCTH CTPOCHHS MOJIEKYN KapOOHOBBIX KHCIIOT.
W3omepus u HoMeHKIaTypa. Pu3nueckue cBOiiCTBa 0THOOCHOBHBIX IIPEEIbHBIX KAPOOHOBBIX KHCIOT. BogopoaHsie cBs3n
MEXIy MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XMMHYECKHE CBOICTBA: KHCIOTHBIE CBOMCTBA, peakius 3TepurKanuny,
pEeaKIuy ¢ y9acTHEM yIIIeBOAOPOIHOTO paaukaia. OcOOCHHOCTH CBOMCTB MypaBbHHOM KHCIOTHI. [IoHSITHE O TPOU3BOTHBIX
KapOOHOBBIX KHCJIOT — CIIOKHBIX 3upax. MHorooOpazue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEACIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. IIpeacraBurenn BhICIIMX
KapOOHOBBIX KUCIIOT: CTEapUHOBAsI, TAJIbMUTHHOBASI, OJICUHOBAS, IUHOLEEASL, TUHOIEH08As1 KUCTOTHI. CIIOCOOBI MOTyYeHuUsT
U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Croxusle 3¢upsl. ['omonorndyeckui psin, obmas popmyna, 130Mepusa 1 HOMEHKIaTypa. dusznueckue U XUMUUECKUE
CBOMCTBA: TMAPOJIA3 B KUCJION U IIEJIOYHOM Cpefe.

JKupsl. Ctpoenue, (pU3MUSCKUE W XUMHUYECKHUE CBOWCTBA JKUPOB: THUAPOJU3 B KHCIOW M IICJIOYHOU Cpeje.
Oco0eHHOCTH CBOWCTB KHPOB, COACPKAIINX OCTATKH HEMPEAEIbHBIX KUPHBIX KUCIOT. JKHUpPBI B IpUPOJIE.

MBpBUTA KaK COJM BBICHINX KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBUE.

OOmias xapakTepucTuka yrieBoaoB. Kiaccudukamus yriieBogos (MOHO-, M- U TIOJHCaxapu/ibl). MOHOCaxapu/bL:
TIII0K03a, PpyKTO3a, raakTosa, pudo3a, ae3okcuprubdo3a. Puznueckue CBOMCTBA U HaxOXAeHUE B Ipupojie. PoTocuHTE3.
XHUMHYECKHE CBOMCTBA TIIIOKO3bI: PEAKIIUU C YYaCTHEM CIIMPTOBBIX U ajlbJErHIHON IPYII, CIHPTOBOE Y MOJIOYHOKHCIIOE
Oposxenue. IIpruMeHeHne TIIOKO36I, €€ 3HAUYEHNE B )KU3HEASATENIFHOCTH OpraHu3ma. Jncaxapuapl: caxaposa, MaabTo3a U
nakTo3a. BoccranaBnuBaromye 1 HeBOCCTaHaBIMBaroIMe Aucaxapuasl. [ unponaus nucaxapunos. Haxoxaenue B npupone
n npuMmeHeHune. ITomucaxapuasl: Kpaxmal, MIMKOTEH M Leinnono3a. CTpoeHne MakpoOMOJIEKYN KpaxMalna, IIHKOTeHa U
Heon03bl. PU3nYecKue CBOMCTBA KpaxMalla M HEJUTI0I03bl. XUMUYECKHE CBOMCTBA KpaxMaia: THAPOIIN3, KAUeCTBEHHAs



peakuusi ¢ MOJAOM. XMUMHYECKHE CBOMCTBa ILEJUTIONO3BI: THUAPOJIM3, MOJy4YeHHEe HPHUPOB Ueunonao3bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

SKCHepI/IMeHTaﬂbHBIe METO/JIbI U3YUCHU BCUICCTB U UX HpeBpaIL[eHHi/‘Il PacCTBOPHUMOCTD pa3JINYHBIX CIIMPTOB B BOAC,
B3aUMOJICHCTBHE 3TAHOJA C HATPUEM, OKHCJICHHE 3THJIOBOTO CIKPTa B allbJETH] Ha PACKAIEHHONW MEIHOM MPOBOJIOKE,
OKHCIIEHHE 3TUJIOBOTO CIHPTa AWXPOMATOM Kanmus (BO3MOXKHO FKCIIOJNIb30BaHUE BHUIEOMATEPHAIIOB), KaueCTBEHHBIE
peaknum Ha aimpaerunsl (¢ rumpokcuaoM muammuHcepeOpa(l) u rumpoxcumom memm(ll)), peaknns TiaumepwHA C
runpokcugoM Menu(Il), xumuueckue cBOMCTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJEIHCTBHE pacTBOpa TIFOKO3bI C
ruapokcuom meau(1l), B3aumomericTBIE Kpaxmalia ¢ HOJA0M, PEIICHUE IKCIIEPUMEHTAIBHBIX 3314 10 TeMaM « CIIHPTHI U
denonb, «KapOooHOBBIE KUCTOTHI. CIIOKHBIC dDUPHD».

A3oTcoep:kaniue oprannyeckue coeJUHeHUsl.

AMUHBI — OpraHHYecKUe MPOM3BOAHbIC aMMuaka. Knaccupukauus aMUHOB: anuQaTuiyeckue U apoMaTHYECKHUE;
MepBUYHBIC, BTOPUYHBIC U TpeTu4Hble. CTpoeHHe MOJIeKyll, o0mas Gopmyna, u3oMepusi, HOMEHKIATypa U (U3NIECKHE
cBolicTBa. XHWMHYECKOE CBOWCTBA anv(paTUICCKUX aMHUHOB: OCHOBHBIC CBOWMCTBA, AJIKHIMPOBAaHWE, B3aWMOJCHCTBHE
TNEPBUYHBIX AMHUHOB C a30THCTON KHCcI0TOH. CONM aJIKMIIAMMOHHS.

AHWIHH — IpeJICTaBUTEh aMUHOB apoMaTnueckoro psina. CTpoeHne aHWiInHA. B3anMHoe BiHsHYE TPy aTOMOB B
MoJieKysie aHmiuHa. OCOOCHHOCTH XWMHYECKHX CBOWCTB aHWIMHA. KadecTBeHHBIC peakiuu Ha aHWIMH. CIOCOOBI
MOJYYeHUS ¥ IPUMECHEHNE anpaTnieckux aMiuHOB. [loydeHne aHmIMHa U3 HUTPOOEH30I1a.

AMHHOKHCIOTEL. HOMCHKJ'IaTypa u uU3oMcepus. OT[[GHI)HI:IC OpeaACTaBUTCIIM O-aMHUHOKHCIIOT: TJIMIIUH, aJIaHWH.
dusnyecKkre CBOMCTBAa aMUHOKHCIIOT. XMMHUYECKHE CBOMCTBa aMHHOKHUCIIOT Kak aM(pOTEpHBIX OPTaHMISCKUX COCTUHEHHH,
peaKknys MMOJIUKOHACHCAIIUH, O6pa30BaHI/Ie HCHTHI[HOﬁ cBsa3u. buonornueckoe 3Hayenre aMuHOKUCIIOT. CHHTE3 1 TUAPOJIN3
IEITUIOB.

Benku xak npupoanbie momumepsl. [lepBrdHasi, BTOpHYHAs U TPETUYHAS CTPYKTYpa OEIKOB. XMMHUECKHUE CBOHCTBA
OEIKOB: TUAPOIIN3, AEHATYpAIlHsl, KAYeCTBEHHbIE PEaKI[Ni Ha OEIKH.

OKCIIepUMEHTaJIbHBIE METO/IbI H3YUSHHS BEIIECTB U MX MPEBPAIICHUI: paCTBOPEHNE OEJIKOB B BOJIE, ACHATYPAIUI
OEIKOB MPHU HATPEBAHUM, IIBETHBIE PEAKIINH Ha OCIIKH, pEIICHNE SKCIIEPUMEHTANBHBIX 33/1a4 110 TeMaM «A30TCoIepIKaIye
OpraHWYecKue coeNnHeHNs» U «Pacno3HaBaHne OpraHnYECcKNX COSTMHEHUN.

BbicokoMoJieky/IsipHbIe COeNHEHNS.

OCHOBHBIE TOHATHSA XUMUHU BBICOKOMOJIEKYJIIPHBIX COEITMHEHHUI: MOHOMED, TTOJINMED, CTPYKTYPHOE 3BEHO, CTEIIEHb
MOJIMMEPU3ALNY, CPENHSsT MOJEKyJsapHas macca. OCHOBHBIE METOJbl CHHTE3a BBHICOKOMOJEKYJSIPHBIX COCAMHEHHH —
ImoJimMepusansa U MOJIMKOHACHCAIUA.

HOJII/IMepHI)Ie Martcpualbl. IImacTmaccher (HOJII/IBTI/IHCH, MOJIMIIPONWIJICH, MNOJUBUHWIXJIOPpUA, MOJUCTUPOIJI,
MOJIMMETHIIMETAKPUIIAT, TIOJUKApOOHATRI, TOMMATHICHTepedTanar). Y Tnnuzanus u nepepadoTka IIacTUKa.

DnacToMephl: HAaTypaJdbHBIN KaydyK, CAHTETHIEeCKHE KayIyKd (OyTaneHOBBIHN, XJIOPOIIPEHOBBINA, N30TPEHOBBIN)
CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypaigbHBIE (XJIOMOK, MIEPCTh, MIENTK), UCKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO), CHHTETUIECKUE
(KaTpoH U JaBcaH).

[lomumepsl crenmanbHOTO Ha3Ha4deHHsS (Te(IOH, KEeBIap, 3JIEKTPONPOBOISAIINE MOJMMEPHI, OHMOpasiiaraeMble
TIOJIUMEPHI).

DKCIIepUMEHTAIbHBIE METO/IbI U3YUCHHS BEIECTB U UX MPEBPAICHHUI: 03HAKOMIICHHE C 00pa3liaMu IPUPOTHBIX U
WCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, KaydyKOB, peEIIeHWEe JKCHepUMEHTANBHBIX 3afad 1Mo TeMme «Pacmo3HaBaHue
TJTACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MonekyssipHOi (POPMYITbI OPTaHHYECKOTO COETUHEHHS 110 MaCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B
€r0 COCTaB, HAXOXKJCHUE MOJIEKYIISIPHON (POPMYJIIBI OPraHUIECKOTO COeTNHEHHS 1Mo Macce (00BEMY) MPOTyKTOB CTOpaHus,
M0 KOJINYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEaKIUU W/WUIIM UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOMH
(hopMyIbl OPraHMYeCcKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJIYy4EHUs, ONpeAeICHUE 0N
BbIXOJIa TPOAYKTaA p€aKIIUU OT TCOPETUIECCKHU BO3SMOXKHOTIO.

MexnpeIMeTHBIE CBS3H.

Peanuzanust MexnpeIMeTHBIX CBSI3eM IMPU U3YYEHHHM OopraHudeckoil xumuu B 10 Kiacce OCyIIeCTBISIETCS uepes
WCIIONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHHA, TaK W TOHITHH, MPHHATHIX B OTAEIBHBIX MpEAMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAyUYHbIC TOHSATHUS: SBICHHE, HAYYHBIH (DakT, TUNOTE3a, TEOpHUs, 3aKOH, aHAIHU3, CHUHTE3,
KJaccu(UKaIys, HaOI0JeHre, U3MEPEHNE, SKCIIEPUMEHT, MOJIeNlb, MOJICITUPOBAaHUE.

dwusmuka: MaTepus, aToM, 3JEKTPOH, NMPOTOH, HEWTPOH, MOJEKYyNa, YHEPTeTUIECKH YPOBEHb, BEHIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, (pU3ndeckre BeTUUNHbI, SAMHUIBI H3MEPEHUS, CKOPOCTh, SHEPTUsl, Macca.



Bbuonorust: knerka, opraHusM, JKocHcTeMa, Ouocdepa, MeTaboNu3M, HACICICTBEHHOCTb, ABTOTPOQMHBIA U
reTepotpodHbIi THO MUTaHUs, OpoKeHUe, (POTOCHHTE3, IbIXaHUE, OCNKH, YIJICBOIbI, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
(epMEHTHI.

[eorpadus: mose3Hbie HCKOMIAEMBbIE, TOILTUBO.

TexHOMOrHs: MHIIEBbIE MPOIYKTHI, OCHOBBI DPAIlMOHATIBHOIO MUTAHMS, MOKIUINE CPEIACTBA, MaTepHallbl U3
HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOT'PAMMSBI 110 XMMHNUN HA VIJIYBJIEHHOM YPOBHE
CPEJHET'O OBHIETO OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS
npeaMera «XUMHs» Ha YpPOBHE CpelHEero oOmiero oOpa3oBaHMs BBIACIICHBI CIIEAYIOIIME COCTABISIONIME: OCO3HAHHE
00y4JaloMUMICS POCCUICKONW TPakJaHCKOW WICHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U
caMOOTpe/IeNIeHII0; HAIMINEe MOTHBAIMH K 00yYeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH 0OYYaIONUXCS PYKOBOACTBOBATHCS
NPUHATEIMA B OOINECTBE MpPaBWIAMH M HOPMaMH IOBEJICHHS;, HAMYWE MPABOCO3HAHMUS, DKOJOTHUYECKOH KYJIBTYpPHI;
CHOCOOHOCTD CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC TUIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOSHHS IIPEIMETa « XUMUS» OTPakatoT c(hOPMHUPOBAHHOCTH OITBITA MTO3HABATENFHON U
MPAKTHYECKON AESATETFHOCTH 00YYarOIINXCs B IIPOLIECCE peal3allii 00pa30BaTENbHON AeSTENFHOCTH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHS MpeaMeTa « XUMUsD OTPaKaroT c(OPMHUPOBAHHOCTD OTBITA TIO3HABATEIBHOM 1
MPAKTHYECKOW NEATENBHOCTH OOYYaroIIUXCsl B MPOLIECCEe peanun3alii 00pa30BaTENIbHON JEATENbHOCTH, B TOM YHUCIIC B
JacTu:

1) rpazkaaHCcKOro BOCHUTAHUS:

0CO3HaHUS 00YYAIOIMIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB M 0053aHHOCTEH, yBaXXCHHUS K 3aKOHY U IPaBOIOPSIIKY;

MIPEJICTABIICHHUS O CONMATBHBIX HOPMaX U MPaBUIIaX MEKITMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENFHOCTH MPH CO3JaHWUHM YYEOHBIX MPOEKTOB, PEIICHUU y4eOHBIX H
MO3HaBaTEeNbHBIX 33124, BHIMOJTHEHUH XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY ¥ apTyMEHThI JPYTHUX MPH aHAIH3E Pa3IMIHbIX
BUJIOB YUeOHOH JIeSTEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMA:

LEHHOCTHOI'O OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOM XUMUH;

YBa)KEHHUS K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUHU U MPAKTUIECKOTO MPHUIIOKEHHSI XUMHUH, OCO3HAHHUS TOTO, YTO
JIAaHHbIE HAYKH €CTh PE3YJIbTaT JJIMTEIbHBIX HaOJI0OJCHNH, KPOTOTIUBBIX 3KCIIEPUMEHTAIBHBIX MOUCKOB, MMOCTOSTHHOTO
TpyAa YYEHBIX U IPAKTHUKOB;

WHTEepeca M TI03HABATEIbHBIX MOTHBOB B TIONYYEHHH W TIOCIEAYIONEM aHalu3e WHGOPMAIMH O IEPeIOBBIX
JIOCTHXKEHUSIX COBPEMEHHOM OTEeUeCTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPaBCTBEHHOTO CO3HAHMSI, ’TUYECKOTO MOBEICHUS;

CIOCOOHOCTH OIIEHWBATH CUTYAaIlNH, CBI3aHHBIC C XUMUYECKUMH SIBJICHUSMH, M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpHUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHWE M MOCTYNKH CBOMX TOBapHIICH C MO3MLMN HPAaBCTBEHHBIX M NPABOBBIX
HOPM M C yU9ETOM OCO3HAHUS MTOCIIECTBHIA MTOCTYTIKOB;

4) hpopMupoBaHUS KYJbTYPHI 310POBbSI:

MOHUMAaHUS IEHHOCTEH 37I0pOBOr0 U 0€30MaCHOT0 00pa3a KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOILLICHHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 37I0POBBIO;

coOroieHnsl TmpaBuiI OE30MacHOr0 OOpAamIeHHWsT C BEMIECTBAMH B OBITY, MOBCEIHEBHOW J>KM3HH, B TPYIOBOH
JIeSITeNIbHOCTH;

MOHUMAaHUSl LEHHOCTH NPaBWJI HHIWBHIYAIbHOTO M KOJJICKTMBHOTO O€30MacHOrO IOBEAEHHS B CHTYaIUX,
YTIPOKAIOMIHX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS ITOCIIC/ICTBUIA U HEMIPUATHS BPEIHBIX PUBBIYCK (YIIOTPEOIICHSI aTIKOT OIS, HAPKOTHKOB, KypEeHHs);

5) Tpya10BOr0 BOCIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENBCKON JesTeNbHOCTH, OOMIECTBEHHO IIOJIE3HOMH,
TBOPYECKOW U APYTUX BUIAX ACATEIHHOCTH;



YCTaHOBKHU Ha aKTHBHOE YYaCTHUE B PEIICHUH MMPAKTUUCCKUX 3a/1a4 COIMATLHON HAIPABICHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIBI);

HWHTEpeca K MPaKTUYECKOMY H3YYEHHUIO0 NpoQ)ecCHil Pa3InYHOrO poja, B TOM YHUCIIC Ha OCHOBE IPUMCHCHHSI
MPEIMETHBIX 3HAHUH 110 XUMUWY;

YBaXEHUS K TPYAY, JIIOJSIM TPY/la ¥ pe3ylIbTaTaM TPYAOBOH e TeIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBHIyAJIBHOH TpaeKTOpWHM o0OpazoBaHWs, Oyaymied mpodeccuu u
peanu3aiuu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
notTpeOHOCTEl 00I1IeCTBa;

6) IKOJIOrM4eCKOro BOCIIUTAHUS:

AKOJIOTHIECKH I1eJIeCO00Pa3HOTO OTHOIICHUS K IPUPOAC KaK HCTOYHUKY CyIIeCTBOBAHUS KU3HH Ha 3eMIIE;

MOHUMaHUS TI00AILHOTO XapaKTepa SKOJIOTUYSCKUX POOJIEM, BIUSHISI SKOHOMUYESCKUX MPOIIECCOB HA COCTOSTHUE
MPUPOIHON U COLIMATIBHOM Cpe/ibl;

OCO3HaHUSI HEOOXOIMMOCTH WCIIONB30BAHUS JOCTIDKEHHUH XUMHH JUIA PEIISHHWs BOMPOCOB PAaIlMOHAIBEHOTO
MIPUPOJIOTIOIB30BAHUS;

aKTUBHOTO HETPUATHS JCHCTBUI, MPUHOCAIINX BPEa OKPYIKAIOIIEH MPUPOJHON cpeie, YMEHHS MPOTHO3UPOBATH
HeOIaronpusATHBIE YKOJIIOTHIECKHE TIOCTIEICTBUS MPEANPUHIMAEMbIX JSHCTBUH U MPEIOTBPAIIaTh UX;

HaJMYHS PA3BUTOTO DKOJIOTHIECKOTO MBITIUICHHUS, YKOJIOTHIECKON KYIbTYPHBI, OTBITA ACSITEIHEHOCTH IKOJIOTHIECKOM
HANPAaBJICHHOCTH, YMEHUsI PYKOBOJICTBOBATHLCS MMHU B IMO3HABATEIHLHOW, KOMMYHUKATHBHOM M COIUAILHOW MPAKTHUKE,
CITOCOOHOCTH M YMEHUS aKTHUBHO ITPOTUBOCTOSITH HICOJIOTHH XeMO(hOOHH;

7) 1IEHHOCTH HAYYHOI0 NO3HAHMS:

MHUPOBO33pPEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPaKTUKHY;

MOHUMaHUs CIeMU(PUKA XUMUM KaK HayKd, OCO3HaHUS €€ poiii B (DOPMUPOBAHWU PAIMOHAIBHOTO HAyYHOTO
MBIIIUTEHUS, CO3aHUM IIEJIOCTHOTO TPENCTaBICHUs 00 OKpPY)KaloIIeM MHpe KaK O €IMHCTBE NMPUPOIBl W YeJOBEKa, B
MO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXPaHEHUs IPUPOIHOIO PABHOBECHS;

yOeXXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJIs COBPEMEHHOW IMBWIM3AIHMUA: B €€ TyMaHHCTUYECKOH
HaANpPaBIEHHOCTH W BaXKHOH POJM B CO3aHWU HOBOW 0a3bl MaTepHAIBHOMN KyJIBTYpHI, B PEMICHHH TTI00ATBHBIX TPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTreTUUYECKOHM, MHUIIEBOM M IKOJIOTHUECKONW O€30MacHOCTH, B
pPa3BUTUH MEAMIIMHBI, 00CCIICUCHUN YCIIOBUH YCICIIHOTO TPyJa U AKOJOTUYSCKH KOM(POPTHON MKU3HH KaXIOTO YJICHA
00111eCTBA;

€CTECTBEHHO-HAYyYHOM I'PAMOTHOCTH: TIOHUMAHHs CYIHOCTH METOJOB MMO3HAHHS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, ClIOCOOHOCTH UCIIOJIb30BaTh MOJIy4aeMbIe 3HAHUS I aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOILIETO MHpa U
MPOUCXOASIIUX B HEM U3MEHEHU, YMEHHUS JIeNIaTh 000CHOBAHHBIC 3aKITFOUYCHUS HA OCHOBE HAYYHBIX (DAaKTOB U UMEIOIIIHXCS
JTAHHBIX C IENTBI0 TTOYYeHHs TOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTH CaMOCTOSITEITLHO HCIIOIh30BATh XUMUUSCKHUE 3HAHMS [IJIS PEIICHUS MPOOJIEM B peaTbHBIX )KH3HEHHBIX
CUTYyaIusIX;

WHTepeca K MO3HaHUIO, HCCIIeI0BATENECKOM e TeIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEITPEPHIBHOMY 00pa30BaHUIO i CAaMOOOPA30BaHUIO, K AKTHBHOMY TIOJYUEHHUIO HOBBIX
3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HCHHBIMH MOTPESOHOCTIMH;

MHTEpeca K 0COOEHHOCTSM TPpyla B pa3IUYHbIX chepax mpodecCHOHaTbHON eI TeIbHOCTH.

METAHNPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUS NPOrpaMMbl 10 XUMHM Ha YPOBHE CpeJHEro oOIiero oOpa3oBaHUs
BKITIOYAIOT:

3HAUYMMBIe JJs1 (OPMUPOBAHUS MHPOBO33PEHHsI OOyUYaIOIIMXCS MEXAUCHHUIUIMHAPHBIE (MEXKIIpEeIMETHBIE)
oOmieHay4YHble MOHATHS, OTPaKalOIIME IIEJIOCTHOCTh HAYYHOH KapTHHBI MHUPa W CHEUU(PHUKY METOHOB IO3HAHHMA,
WCIIONIb3yEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIHd, SBJICHHE, MpOoIlecc, CUCTeMa, HayJIHBIH (akxT,
MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, MCClIeJOBaHIe, HAOIIOJeHNE, N3MEPEHHUE, IKCTIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIe yueOHble NeHCTBUS (IO3HABATEJbHBIC, KOMMYHUKATHBHBIC, PETYJSTUBHBIC), 00ECIEUNBAIOIIUE
¢dopmupoBaHue HYHKINOHAIBHONW TPAMOTHOCTH U COLMATIbHON KOMIIETCHIIMU 00YYaIOINXCs;

CIOCOOHOCTh O0YYarOIMXCSI HMCIIOJIb30BAaTh OCBOEHHBIE MEXIUCIUILUTHHAPHBIE, MUPOBO33pPEHUECKHNE 3HAHUS U
YHUBEpCAIbHbIC Y4eOHbIE JeHCTBU B TO3HABATEILHON U COLMATILHOM MTPaKTHKE.

MertanpeaMeTHble Pe3yJdbTaThl OTPAKAIOT OBJAJCHUE YHHUBEPCAIbHBIMH y4eOHBIMH IO3HABaTEIbHBIMHU,
KOMMYHHKATHBHBIMH U PETYISTHBHBIMU JTE€HCTBUAMU.



IMo3naBaTesibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eliCTBHS

1) 6a3oBble JIOrMUYeCKHE JelicTBUSA:

CaMOCTOSITETHHO (POPMYITHUPOBATE M AKTYaITM3UPOBATH MPOOIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;

OTIpPENIeNIATh LIENU JAeSTeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX JOCTIDKEHHS, COOTHOCUTH PE3YJIbTaThl
JESITEBHOCTH C IOCTABJICHHBIMU LIETISIMH;

UCIIOJIb30BaTh NP OCBOCHUHU 3HAHWHW NPHUEMBI JIOTUHECKOTO MBIIUICHUS: BBIICIATh XapaKTEpHbIC MPU3HAKH
MOHATUH W yCTAHABIMBATh MX B3aHMOCBS3b, HCIOIH30BATh COOTBETCTBYIONIME MOHATHUS I OOBSCHEHHS OTAEIBHBIX
(axToB U SBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU JUIS KJacCU(HUKAUU BEIECTB M XMMUYECKUX PEaKLuii;

YCTaHaBIMBATh MPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEKAY M3y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTHYECKHE pacCykKAeHUs! (MHIYKTUBHBIC, NEIYKTUBHBIC, TI0 aHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
MPOTHUBOPEYHS B pACCMAaTPUBAEMBIX SIBICHUAX, (POPMYIUPOBATh BEIBOABI U 3aKITIOUCHHUS;

IPUMEHATH B IIPOLIECCE TO3HAHUS UCIIOIb3YEMbIE B XMMUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, IPE0OPa30BbIBAT
MOJIENIbHBIE MPEACTABICHUS — XUMHUYECKUI 3HAK (CMMBOJ) dJIEMEHTa, XMMUYecKas GopMyiia, ypaBHEHHUE XUMHUYECKOU
peakuMyu — OpU PELIeHWH Y4YeOHBIX MO3HABATENbHBIX M NPAKTHYECKHX 3ajad, NPUMEHATh Ha3BaHHBIC MOJEIbHBIC
IIPEICTaBICHU VIS BBISBICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIHH.

2) 6a3oBbIe HcCIeI0BaATEILCKHE IeiiCTBUS:

BJIa/IETh OCHOBAMH METO/IOB HayYHOTO [TO3HAHMSI BEIIECTB U XMMHUYECKUX PEAKIINM;

¢dbopMmynupoBaTh IL€IM M 3aJaYd  WCCIENOBAaHMS, HCIONb30BaTh IIOCTABJICHHBIE M  CaMOCTOSTEIBHO
c(hopMyIIMpOBaHHBIE BOMPOCH! B Ka4€CTBE HHCTPYMEHTA [TO3HAHKS M OCHOBBI 17151 )OPMHUPOBAHUS TUTIOTE3HI TI0 TPOBEPKE
MPaBUJIBHOCTH BBICKAa3bIBAEMBIX CYXKIECHUM;

BIaJeTh HAaBBIKAMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M NPOBEICHHUS YUYCHHYECKUX OKCIEPHMEHTOB,
COBEPILICHCTBOBATh yMEHHUs HAONIOAaTh 3a XOJOM IPOLEcca, CaMOCTOSTEIbHO IPOTHO3MPOBaTh €ro pe3ysbTaT,
¢opMmynupoBaTh O0OOOIIEHHWS W BBHIBOABI OTHOCHTENHHO JOCTOBEPHOCTH pE3YJIbTaTOB WCCIEAOBAaHUS, COCTAaBIISTH
000CHOBaHHBIN OTUET O MPOAETaHHON padoTe;

nproOpeTaTh OMBIT YUYEHHMYECKOM HCCIENOBATENbCKOW M MPOEKTHOH AEATENBHOCTH, MPOSBISATH CIIOCOOHOCTH M
TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/a4, MPUMEHEHUIO Pa3IMYHBIX METOJOB
MO3HAHHUA.

3) pa6ora c uHpopManmeii:

OpHEHTHPOBATHCA B pA3IMYHBIX HCTOYHUKAX HWHopManuy (HAyIHO-TIONMYJSIpHAs JUTepaTypa XHUMHYECKOTO
COZCpKaHMsl, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHAIU3UpOBaTh MHPOPMAMIO Pa3IWYHBIX BUAOB U (popm
MIPEJICTaBJIEHUS, KpUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTE;

(hopMynHpOBaTh 3aPOCHl U MPUMEHATH Pa3IMUHbIC METOABI IPH IIOUCKE U 0TOOpe nH(popManny, HeOOXOAUMOMN IS
BBITIOJTHEHHUS yUeOHBIX 33724 ONPEAETIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOJIb30BaHUS HH(OOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U Pa3TUYHBIX MTOMCKOBBIX
CHCTEM;

CaMOCTOATEIHHO BBHIOMPATh ONTUMAIBHYIO (hOpMy TpeacTaBieHus WHpopMaIuu (CXeMmbl, TpaduKy, JuarpaMMel,
TaOJHILIBI, PUCYHKU U JPYTHE);

WCIIONIb30BaTh HAay4yHBIH $3bIK B KadecTBE CPEACTBAa NpU paboTe ¢ XMMHUYECKOW HH(pOpMauueil: NpUMEHATH
MEXIIpeaMeTHbIE ((PU3nUecKre U MaTeMaTHIecKye) 3HaKu U CUMBOJIBL, (hOpMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYDY;

WCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISITHOCTH.

KoMMyHnKaTHBHBIe yHUBepCAJIbHbIE y4eOHbIe JelCTBUA:

3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CYK1aeMOM TeMBbI B XOJ€ JUaJIOra W/UIN TUCKYCCHH, BBICKA3bIBATh UIEH,
(hopMyMpOBaTH CBOM MPEIOKEHUSI OTHOCUTENIBHO BBHITIOITHEHHS MTPEIOKESHHO 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEH pPe3yibTaTOB IO3HABATENBHON NEATENBHOCTH, MOJYUYEHHBIX CaMOCTOSITENILHO WIIH
COBMECTHO CO CBECPCTHUKAMM IIPU BBINIOJIHCHUN XUMHWYECKOI'0 SKCIICPUMEHTA, HpaKTI/I‘IeCKOI\/’I pa6on,1 10 UCCICIOBAHUTIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealli3aliui Y4eOHOTO MPOEeKTa, U (POPMYINPOBATH BBIBOJIBI IO pe3yibTaTaM MPOBEIEHHBIX
HCCIIEIOBaHUH MMyTEM COTIIACOBAHMS MO3UIHIA B X0J1e 00CYKACHUS 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIe yHUBepCcaJIbHbIe Y4eOHbIe 1eliCTBUS:

CaMOCTOSITEIbHO IUIAHMPOBAaTh M OCYILECTBISITH CBOIO IIO3HABATEJIBHYIO NEATEIBHOCTb, ONIpenends e€ Leau U
3aJayd, KOHTPOJUPOBATH W MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH MpEAJaracMblil anropuTM AEHCTBUH mpu
BBINOJIHEHUN Y4€OHBIX M HCCIEN0BAaTENIbCKUX 3a/ad, BIOUpaTh Hanbosee 3 (HeKTUBHBIN CIIOCO0 UX PELICHUs ¢ yIETOM
[IOJIyIECHUS HOBBIX 3HAaHHUMH O BEIECTBAX U XUMUUECKUX PEAKIUAX; OCYILIECTBIISATh CAMOKOHTPOJb IESITEIbHOCTU HA OCHOBE
caMoOaHaIM3a U CAMOOLIEHKHU.



HOPEJIMETHBIE PE3YJbTATDBI

[IpenmmMeTHBIE pe3yIbTaTHI OCBOCHUS MTPOTPaMMBI [0 XUMUU Ha YTIIyOJEHHOM YPOBHE Ha YPOBHE CPEIHET0 00IIero
00pa3oBaHMsl BKIIIOYAIOT CIICMUPHUUECKHE Al ydeOHOro mpenmera «XHMHUsD» Hay4HbIe 3HAHUS, YMEHHS U CHOCOOBI
JIEHCTBHIA IO OCBOSHUIO, MHTEPITPETAIIUU U IPEOOPa30BAHUIO 3HAHUH, BUJIBI ICITECIBHOCTH IO MOJyYESHUIO HOBOTO 3HAHUS
Y TIPUMEHEHHIO 3HAHUW B Pa3IUYHBIX yUEOHBIX CUTYaIUsIX, a TAK)KE B PEaTbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C
XUMHeH. B mporpamMme 1mo XUMUH ITpeIMETHBIE Pe3yIbTaThl IPECTaBIeHBI IO TOJaM N3Y9IEHUSI.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca « Oprannueckasi XuMHUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUI: O MECTE U 3HAYEHUH OPTaHUIEeCKON XMMHU B CHCTEME €CTECTBEHHBIX HayK U
e€ ponu B 00€CIIEYCHUN yCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA B PEHICHUH MPOOIEeM SKOJIOTHUECKOW, SHEPTeTHUECKON H
MUIIEBON OE30NacHOCTH, B PAa3BUTHHM MEAMIMHBI, CO3/IaHUM HOBBIX MaTEpPUAJIOB, HOBBIX HCTOYHUKOB JHEPTUH, B
obOecriedeHnH paroHAILHOTO MPUPOAOIOIB30BaHUs, B (DOPMUPOBAHUN MHUPOBO33PEHHUS U OOIIEH KyJIbTYypHI YeJIOBEKa, a
TaK)Ke SKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M IPUPOIHOI cpere;

BIIQJICHUE CUCTEMOM XMMHMUYECKMX 3HAHHUH, KOTOpas BKJIIOYACT: OCHOBOIIQJATAIONIUE MOHSATHUS — XUMHUYECKUH
AJIEMEHT, aTOM, PO U SIEKTPOHHAst 000JI0YKa aToMa, s-, p-, d-aTOMHBIE OpOHUTAIH, OCHOBHOE U BO30YKIEHHOE COCTOSHUS
aToMa, THOpHIN3aIisl aTOMHBIX OpOuTalieil, HOH, MOJIEKYJIa, BAJIGHTHOCTH, JJIEKTPOOTPUIIATETFHOCTD, CTETIEHb OKHUCIICHHS,
XMUMHYECKas CBA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, yIIEPOIHBINA CKeNeT, (yHKIMOHAbHAS TPYyIIa, paanKal,
CTpyKTypHBIe (hopMyIbl (pa3BEPHYThIC, COKpAIIEHHBIC, CKEJETHBIC), M30MEPHUS CTPYKTYpHas W IPOCTPAHCTBEHHAS
(reomeTpuyecKkasi, ONTHYECKAs), HW30MEpPHl, TOMOJOTHYECKHH psl, TOMOJOTH, YTJIEBOAOPOIBI, KHCIOPOA- H
a30TCOZepKAIE OpPraHWYeCKHEe COCOUHEHHSA, MOHOMEp, IOJHMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCIMHEHUS; TEOPUH, 3aKOHKI (Ieproaudeckuii 3akoH [I. . Menaeneea, Teopusi CTpOCHUS OpraHUIECKUX BemecTB A. M.
ByTneposa, 3aKoH cOXpaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHH U MPEBPALICHIS SHEPTHH PU XUMUYECKUX PEAKIUIX),
3aKOHOMEPHOCTH, CHUMBOJWYECKHN S3bIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS, JeXallue B OCHOBE IOHUMAaHHS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKUX SBIICHHUH, TPEACTABICHHUS O MEXaHW3Max XHMHYECKHX DPEaKITuH,
TEPMOJAMHAMUYECKIX W KHHETHYECKAX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMHOM BIIMSSHUU aTOMOB U TPYIII aTOMOB
B MOJIEKyJax (MHIYKTUBHBIA 1 Me30MepHBIH 2 dexTsl, opueHTaHTH | 11 11 poga); paxTonormueckne cBeeHns O CBOICTBAX,
cocTaBe, MOJIy4YeHHH W 0€30MacHOM HCIOJIb30BAHWM BAXHEWIINX OPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
JIESITEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO TIPOU3BOJICTRA (Ha MPUMEpe MPOU3BOJICTBA METAHOJIA,
nepepaboTKu HeDTH);

c(hOpMUPOBAHHOCTh YMCHHM: BBIABJIATH XapaKTEPHBIC NPU3HAKK MOHATHH, YCTaHABIWBATh WX B3aMMOCBSI3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPHU OIIMCAHUU COCTaBa, CTPOSHHSI U CBOMCTB OpPraHUYECKUX COETUHEHUH;

c(hopMHUPOBaHHOCTh YMEHUI:

WCIIONb30BaTh XUMHUYECKYI0 CHMBOJHKY JUIS COCTaBICHHS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpaIIEHHBIX B CKEJIETHBIX) (hOPMYI OPTaHUIECKUX BEIICCTB;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEAKIMI U PACKPBIBATH UX CYIIHOCTH: OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
PeaxIuii oCcpeICTBOM COCTaBICHHUS SJIEKTPOHHOTO OallaHCca ATHX PEaKIIiid, peakilnii HOHHOTO 0OMeHa ITyTEM COCTaBICHUS
WX TIOJTHBIX ¥ COKPAIEHHBIX HOHHBIX YPABHCHHH;

W3rOTaBIMBAaTh MOJENM MOJIEKYJ OpPraHMYecKHX BEIIeCTB JUIs WUIIOCTPAlMM HMX XUMHUYECKOro |
MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hopMHUPOBaHHOCTH YMEHUH: YCTaHABIMBAThH MPUHAIJIC)KHOCTD N3YIEHHBIX OPTaHUYECKHUX BEIIECTB 110 MX COCTaBy
U CTPOCHHIO K OTPEACIEHHOMY KilacCy/TpyIlie COeAMHEHHUH, 1aBaTh UM Ha3BaHUS 110 CHCTEMaTHUYECKONW HOMEHKIIAType
(IUPAC) u npuBOAWTH TPUBHAIBHBIC HA3BaHUS JUIS OTHACIBHBIX IPEACTABUTENICH OPraHWYECKHX BEHICCTB (DTHJICH,
aleTHIIeH, TOJIyOJ, TJIMIEPHH, STHJICHTINKONb, (eHoN, (opManbaeru, aneraibAeri, aleToH, MypaBbHHAs KHCJIOTA,
YKCyCHasl KUCIIOTa, CTEAPHHOBAS, OJIEMHOBASA, MaJbMUTHHOBAS KUCJIOTHI, TIMIINH, aTlaHWH, MabT03a, (PyKTO3a, aHWIVH,
JTUBUHHII, U30TIPEH, XJIOPOTIPEH, CTUPOJI U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUS OIPEIEISITh BUJ XUMUYECKON CBSI3U B OPTaHUYECKHX COCAMHEHUSAX (KOBAJICHTHAS U
WOHHAS CBS3b, G- U T-CBA3b, BOAOPOIAHAS CBA3b);

c¢(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSTh TOJIOKCHHUS TCOPUH CTPOCHUS OpraHuveckux BemiecTB A. M. Bytieposa
JUTSE OOBSICHEHYSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hopMHUPOBaHHOCTH YMEHUH XapaKTepHU30BaTh COCTAB, CTPOEHHE, (DU3MUECKUE ¥ XUMHYECKHE CBOMCTBA TUITMYHBIX
MpEJICTaBUTENEeH Pa3TUIHbIX KJIACCOB OPTaHMYECKHX BEIIECTB: aTKAaHOB, IWKJIOATKAHOB, aJIKEHOB, aJIKaJHNECHOB, AIKHHOB,
aApPOMaTHYECKUX YTIIEBOAOPOJIOB, CIIMPTOB, allbJACTUAOB, KETOHOB, KaPOOHOBBIX KHCIIOT, IPOCTBIX M CIOXHBIX 3(HUPOB,
KHUPOB, HITPOCOEINHEHN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, I~ U MTOJINCAXaPHIOB ), HILTFOCTPHPOBATH
TEeHETUYECKYIO CBSI3b MEXIy HHMH YpPaBHEHUSMH COOTBETCTBYIOMIMX XHMHYECKHX PEaKIHid C HCIOIb30BaHUEM

CTPYKTYPHBIX hopmyT;



c(hOpMUPOBAHHOCTh YMEHHUS TOJTBEPXKIATh HAa KOHKPETHBIX MPUMEpPaxX XapaKTep 3aBUCHUMOCTH PEaKIMOHHOM
CIOCOOHOCTH OPTaHUYECKHX COCTUHEHHN OT KPATHOCTH M THUIA KOBAJICHTHOU CBSI3U (G- M T-CBSA3H), B3aMHOT'O BITUSHUS
aTOMOB ¥ TPYIII aTOMOB B MOJIEKYJIaxX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHHKH YIJIEBOJIOPOJHOTO CHIpbS (HE(Th, MPUPOJHBINA Tra3,
YTOJIb), CIIOCOOBI €T0 MepepadOTKU U MPAKTUIECKOe IPUMEHEHHE IPOAYKTOB IepepadoTKH;

c(hOopMHUPOBAHHOCTH BIAJICHUS CHCTEMOW 3HAHWH O €CTeCTBEHHO-HAYYHBIX METO/JaxX TO3HaHWSA — HaOIoAeHuH,
HU3MCEPCHNUU, MOJACIIUPOBAHNHU, SKCIICPUMEHTC (peaHBHOM u MI)ICJ'IGHHOM) 1 YMCHUSA MPUMCHATD O3TU 3HAHUSA,

c(hOpMHUPOBAHHOCTh YMEHUS MPUMECHSATh OCHOBHBIC OIEPAIIMA MBICIUTEIBLHONU JEATEILHOCTH — aHAINU3 U CHUHTES,
cpaBHEHHE, 0000IIeHNe, CHCTEeMAaTHU3alHi0, BBIIBICHHE NPUYMHHO-CIEICTBEHHBIX CBS3€H — ISl M3yYEHUS CBOICTB
BCIICCTB 1 XUMHNYCCKUX peaKuHﬁ;

Cq)OpMI/IpOBaHHOCTI) YMCHHﬁ: BBISBIISITH B3aMMOCBSI3b XHMHMYECKUX 3HAHUM C MOHATUSIMH U MMpeaACTaBJICHUAMUA
JIPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB i OoJiee OCO3HAHHOTO MOHMMAHUS CYITHOCTH MaTepUAIBHOTO €IWHCTBA
MHUpa, UCTOJIH30BATh CHUCTEMHBIE 3HAHHUA IO OPTraHMYECKOW XUMHH JUIi OOBSCHEHHsS W MPOTHO3WPOBAHUS SIBICHUH,
HMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpMHUPOBAHHOCTH YMEHHI: POBOAMTH PACUETHI 10 XUMHUYECKUM (DOPMYJIaM U ypaBHEHUSIM XUMUYECKIX PEaKITHi
C UCTIOJE30BaHUEM (DU3UYECKUX BETHIMH (Macca, 00hEM ra30oB, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIONTHUX BEIIESCTBA C
KOJIMYECTBEHHOM CTOPOHBI: pvaéTBI 110 HAXOXIACHUIO XUMHYECKOHN q)OpMy.HI)I BeUIeCTBA 110 N3BECCTHBIM MAaCCOBBIM J1OJISIM
XUMUYCCKUX BJIEMCHTOB, IPOAYKTaM CropaHusd, MJIOTHOCTH F33006pa3HLIX BCIICCTB,

c(hOpMHUPOBAaHHOCTH, YMEHHWIl: TPOTHO3WPOBATH, AHANU3UPOBATH M OICHWBATH C TIIO3UIUH JKOJIOTHUYECKOM
0€30I1acHOCTH MOCTIeICTBHUS OBITOBOM M MTPOM3BOACTBEHHOM JIEATEIIEHOCTH YeJIOBEKA, CBA3aHHOM C TepepabOoTKOI BEIIECTB,
HCIIOJIL30BATh NOJYUCHHBIC 3HAHUSA AJId NPUHATUA T'PaMOTHBIX peHICHI/IP'I np06neM B CUTyalludX, CBA3aHHBIX C XI/IMHCI7[§

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIFHO IDIAHUPOBAThH U MTPOBOJAUTH XUMHUYECKUI IKCTIEPUMEHT (TTOTydeHHE
W W3y4YeHHE CBOWCTB OpPTaHMYECKHWX BEIIECTB, KAUECTBEHHBIE PEAKIMH YTJIEBOJOPOAOB PpA3IMYHBIX KIIACCOB U
KHCJIOPOJCOAEPKAINX OPraHNIECKHUX BEIIECTB, PEUICHHE IKCIIEPUMEHTAIBHBIX 33/]a4 [0 PACIIO3HABAHUIO OPraHUYECKUX
BEIIECTB) C COOJIIOZCHWEM NpaBuil 0€30MacHOro oOpamleHHss C BEIIEeCTBAMU U JIAOOpaTOpPHBIM OOOpPYAOBaHUEM,
(hopMyITUpOBaTh METh MCCIENOBAHMS, MIPEICTABIATh B Pa3NUIHON (OpMe pe3yNbTaThl HKCIIEPUMEHTa, aHAIN3UPOBATh U
OIICHUBATH UX NOCTOBEPHOCTD,

c(OpPMHPOBAHHOCTb YMEHHIA:

coOJIFOIaTh MpaBHMIIa AKOJOTHYECKH IIeJIeCOO00PA3HOTO TOBEACHHS B OBITY M TPYJOBOW NEATEIBHOCTA B IIEIISAX
COXpaHEHUS CBOETO 3/I0POBBS, OKPY>Katollel MPUPOJTHON Cpe/ibl U JOCTHXKEHUS €€ yCTOMUMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEHCTBHS Ha >KUBBIE OPTaHU3MBI ONpeAeNEHHBIX OPraHUYECKUX BEIECTB,
nmoHumas cMbici nokasatens [1JIK;

aHAJIM3UPOBATH 1EIeCO00Pa3HOCTh MPUMEHEHHS OPTAaHHMYECKUX BEHIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKH
3pC€HUA COOTHOIICHUA PUCK-TIOJIb3Aa,

c(hOpMHUPOBAHHOCTh YMEHUI: OCYIIECTBIATh IICJICHANPABICHHBIM MOMCK XUMHUECKON MH(GOPMAIUK B Pa3IMYHBIX
WUCTOYHWKAaX (HaydyHas W y4eOHO-Hay4dHas IJIMTEpaTypa, CpeAcTBa MaccoBoi WHQopmamnmu, WHTEpHET W IpyrHe),
KPUTHYECKH aHAJTM3MPOBATh XMMHYECKYI0 HWH(OpMAIMio, TepepadaTeiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUHU C
MOCTaBJICHHON y4eOHOM 3a1auei.
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Pa3nen 1. TeopeTuyeckue 0CHOBbI OPraHNYecKON XMMMH

[IpeameT oprannueckoi
xuMud. Teopus cTpoeHus

1.1 . 15
OpPraHn4eCKux COCANMHCHNUN A.
M. bytneposa
Hroro no pazneny 15
Paznea 2. YrieBogopoabl
71 [IpenenbHbIE yIIeBOIOPOABI ]

— aJIKaHbI, TUKJIOAJIKaHbI

OcHoBHBIE BU/IbI 1€ATEJILHOCTH

PackpbIBaTh CMBICI U3y4aeMbIX HOHSITHUH (BBIAEIATH UX
XapakTepHble MPU3HAKK) U MIPUMEHSATH 3TH MOHATHS TpU
ONHCAaHMM COCTaBa W CTPOEHHUSA  BELIECTB, NS
0OBSCHEHHUS OTAETIBHBIX (PAKTOB U SBIECHUH. PackpriBaTh
CMBICIT TOJIOKEHUIl TEOPUH CTPOEHUS OPTaHUYEeCKHX
BemiectB A. M. bymiepoBa u npuMeHATh HX A
OOBSCHEHHSI 3aBUCHMOCTH CBOMCTB BEILIECTB OT COCTaBa
U CTpoeHusl. Mcnoiap30BaTh XUMUUECKYIO CUMBOJIMKY IS
COCTaBJICHHUA  MOJIEKYJISAPHBIX | CTPYKTYPHBIX
(pa3BEépHYTHIX, COKpAIIEHHBIX, CKEJIETHBIX) (opMyl
opraHuyeckux BemiecTB. OnpenensiTb BUIbl XUMUUECKON
CBA3M  (OAWMHApHbBIE, KpaTHbIE) B  OPTaHUYECKHUX
COEMHEHUAX. XapaKTepHu3oBaTh pOJb M 3HAUYEHUE
OpPraHMYecKOH  XMMHM B  pEHIeHMH  mpolieM
DKOJOTUIECKOW, THUIIEBOM OE30MaCHOCTH, B PAa3BUTUHU
MEIMIMHBI,  CO3JaHMM  HOBBIX  MaTepHajoB, B
o0ecrieueHN PalMOHATIBLHOTO HPUPOIOIOIB30BAHNS;
HNOATBEP)KIOaTh €€ CBA3b C JAPYITMMH  HayKaMH.
Hcnonp30BaTh MOAETM OpPraHWYECKHUX BEUIECTB IS
WIITIOCTPALlMd MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO
crpoenust. HabmronaTh ¥ ONUCHIBATh JEMOHCTPALIMOHHBIE
OTIBITHI; IPOBOIUTH U OMHCHIBATh Ja0OPaTOPHBIE OTIBITHI

Brnagers u3ydaeMbIMH XMMHYECKUMH  MOHSITHAMH.
BoIsBiATH XapaKTEepHbIE [IpU3HAKH MOHATUH,
yCTaHAaBIMBAaTh WX  B3aUMOCBS3b,  HCIIOIb30BaTh

DJ1eKTPOHHBIE

(uudposbie)
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2.2

23

2.4

2.5

HenpenenbHbie
YTIIEBOJOPOIBL: ATKEHBI,
QJIKaJMEHBI, AJIKUHBI

ApomaTnueckue
YTIEBOJOPOIBI (ApEHBI)

IIpupoHble HCTOUHUKHU
YIIIEBOAOPOJIOB U UX
nepepaboTka

lanmorennpon3BoHbIE
YTJIEBOJIOPOIOB

17

14

COOTBETCTBYIOIINE IOHATUS TIPU OIMCAaHMHM COCTaBa,
CTPOECHHS U TNPEBPALICHUH OPraHUYECKHX COEAMHEHUH.
Hcnonws3oBats XUMHYECKYIO CHUMBOJIINKY TUIS
COCTaBJICHUA MOJIEKYJISPHBIX u CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOH, CKEJIETHOH) QopmMyl
YITIEBOJOPONOB.  YCTaHaBIMBATh  NPUHAIIEKHOCTD
BEHIECTB K OMPEICIIEHHOMY KJIacCy YIJIEBOIOPOAOB IO
COCTaBy U CTPOEHHIO, Ha3bIBAaTh MX 0 CUCTEMAaTHIECKON
HOMEHKJIaType; MNPHUBOJUTH TPUBHAIBHBIE Ha3BaHUS
OTIENBHBIX IIpeICTaBUTENIEH YTIIEBOIOPOJOB.
Omnpenenats BHIB XUMHUYECKOH CBA3M B MOJIEKyJax
YTJIEBOJOPOJIOB (KOBAJIEHTHAs HEMOJIApHAs U MOJIsApHasd,
o- U m-cBsI3b). lloATBepKAaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCHMOCTH pEaKIMOHHOM CcHocoOHOCTH
YTIEBOJOPOJIOB OT KPATHOCTH M THIIa KOBAJIEHTHOM CBA3N
(o- 1 m- CBSI3M), B3aUMHOT'O BJIMSHHUSI aTOMOB WM TPYIII
aTOMOB B MOJEKyJlax; a TaKXke OT OCOOEHHOCTeH
peanu3aly  pa3IUYHBIX MEXaHHU3MOB IPOTEKAaHUS
peaknuil.  XapakTepu3oBaThb  COCTaB,  CTPOCHHE,
IIpUMEHEHHe, (U3NYeCKue M XUMHYECKHE CBOMCTBA,
BaKHEHMIIHE CHOCOObI MOJMY4YEHHS YTJIEBOJOPOOB,
MpUHAUIeKAIUX K pa3jIuyHbIM KiaccaM. BpIABIATH
TEHETUYECKYI0O  CBf3b  MEXIY  YIVIEBOAOPOAAMHU
pa3IM4YHBIX KIACCOB W TIOATBEPXKIAaTh €€ HalM4He
YPaBHEHUSIMH COOTBETCTBYIOIINX XHMHUYECKHX PEaKIUH
C HCIIONB30BAHUEM CTPYKTYPHBIX (hopMysn BelecTs.
XapakTepu3oBaTb UCTOYHUKH YTIEBOJOPOIHOTO CBHIPBS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX
nepepadoTKH U MPAKTUIECKOE TPUMEHEHHE TTOJTy4acMbIX
Opu 3TOM mpoaykToB. Mcmonp3oBaTh oOIIeHay4HBIE
METO/IBI MTO3HAHUSA npu CaMOCTOSITETHHOM
IUTAaHHPOBAHUH, TIPOBEACHNN U ONMHCAHUU XUMUYECKOIO
9KCHEpUMEHTa (Ja0opaToOpHBIE OMBITHI M MPaKTHYECKHE
paboter). CrnemnoBarh IpaBHIIaM Oe30mMacHONW pabOTH B
nabopaTopuy NpH UCIONB30BAaHUNA XUMHUYECKOH TOCY I
u o0OpyInOBaHMs, a TaKXe MpaBWjaM OOpalleHHus ¢
BEHNIECTBAMH B  COOTBETCTBUHM C  HMHCTPYKLIHAMH
BBITIOJTHEHUS 71a00paTOPHBIX OIBITOB M MPAKTUYECKUX
paboT MO TOJYYEHUIO M H3YYEHHIO OPTaHUYECKUX
BenlecTB. [IpencTaBisATh pe3ysnbTaThl 3KCIEPUMEHTa B
(dhopme 3amrcu ypaBHEHHU COOTBETCTBYIONINX PEaKIIUN U
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Hroro no pazaery

Pa3pnen 3. Kuciopoaconep:xaniue opranndeckue coeJuHeHust

3.1

CrupTtsl. DeHon

50

14

JieNaTh BBIBOJBI HA X OCHOBE. [IpOBOIUTH BBIUMCIEHUS
TUIS OTIpeeTICHUS MOJIEKYJIApHON (hopmybt
OPTaHMYECKOTI'0 BEIIECTBA 110 YPAaBHEHUIO XUMHUYECKON
peakui M MO0 MAacCOBBIM JIOJIIM aTOMOB 3JEMEHTOB,
BXOJSIIIIMX B €r0 COCTaB, 10 Macce (00beMy) MPOAYKTOB
CrOpaHusl. CaMOCTOATENBHO IJIAaHUPOBATH u
OCYIIECTBJISITh CBOIO IIO3HABATEIbHYIO [ESTENbHOCTH;
MPUHAMATh aKTHUBHOE y4yacTHe B TPYNIOBON ydeOHOH
JEATEIIEHOCTH

PackpbIBaTh CMBICI U3ydaeMbIX HOHSATHH (BBLACIATH UX
XapaKTepHbIC PU3HAKH) U MTPUMEHSTh 3TH MOHSATHS TIPU
ONMMCAaHWM COCTaBa W CTPOCHUS  BEIMIECTB, IS
OOBSCHEHHsI  OTACIBHBIX  (AKTOB U SIBIICHHH.
Hcnone3oBatsb XHUMUYECKYTO CHMBOJIUKY JUTSE
COCTaBJICHHSA MOJIEKYJISIPHBIX u CTPYKTYPHBIX
(pazBépHyTOiA, COKpAIIEHHO) hopmyn
KHCIIOPOCOEPIKAIINX OpraHUYeCcKUX BEIIIECTB.
YcTaHaBnuBaTh MIPUHAJICKHOCTh
KHCJIOPOJOCO/ICPIKAINX ~ OPTaHWYeCKHUX BEIIECTB K
OTIpEe/IeJICHHOMY KJlacCy II0 COCTaBy W CTPOEHHIO,
Ha3plBaTh MX 10 CHCTEMAaTU4YeCKOW HOMEHKIATYpE;
MPUBOJUTh  TPUBUAJBHBIE  HAa3BaHHUA  OTJIEIBHBIX
MPEJCTaBUTENEH KUCIOPOACOAEPKAIIUX COETUHECHU.
XapakTepnu3oBaTh COCTaB, CTpPOEHHE, MpPUMEHEHHE,
(¢u3nyeckue W XUMUYECKHE CBOWCTBA, BaKHEHIIME
crocoObl  TONYYEHWs TMPEACTaBHTENCH  Pa3IMIHBIX
KJIACCOB KHICIIOPOJICOJIEPKAIINX COEAMHEHNH; BBISBIATH
TeHETUYECKYIO0 CBSI3b MEKIY HHUMU W TIOJTBEPXKAATh €€
HaIM4YNe YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX
peaKkmuii C HCIOJNB30BaHUEM CTPYKTYPHBIX (hopmymn
BemiecTB. [loaTBepikaaTh Ha KOHKPETHBIX HpUMepax
XapakTep 3aBUCUMOCTH PEaKIMOHHOW CHOCOOHOCTH
KHCJIOPOJCOJEPKAIMNX  OPTaHUYEeCKHX BEHIeCTB  OT
(YHKUMOHAIBHBIX TPYNIl B COCTaBE MX MOJEKYIL,
B3aMMHOTO BIHUSHHUS AaTOMOB M TIPyNIl aToMOB B
MOJIEKyJIaX; a TakXe OT OCOOEHHOCTH pealn3alnnun
pa3IMYHBIX ~ MEXaHU3MOB  TPOTEKaHHUA  PEaKIHi.
OnucelBaTh  COCTaB, XHWMHYECKOE CTPOEHHE U
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KapOoHubHbBIE COCTUHEHUS:
aJbJETUAbl U KETOHBI.

3:2 Kap6oHOBBIE KUCITOTEHI. 27
Crnoxxnbie 2¢upsl. JKupbl

3.3 VYrineBoanl 11

Uroro no pazneny 52

Paspen 4. A3oTcoaep:kamme opraiuiecKue coeJMHeHus!

AMUHBI. AMUHOKHUCIOTEL.
4.1 13
Benku

IIPUMEHEHUE XXUPOB U YIIIEBOAOB, XapaKTepPU30BaTh UX
3HAYCHHE JUIsI  JKU3HEICATCILHOCTH  OpPTaHHM3MOB.
Oco3HaBaTb OMAacHOCTh BO3/ICHCTBUS HA  JKHUBBIE
OpPraHU3MBl  OMNPEICIICHHBIX  KHUCJIOPOJICOACPIKAIINX
OpPraHMYECKHX BEIISCTB M TOSACHATH Ha TpUMEpax
cHocoObl YMEHBIIICHUS U MPEAOTBPALICHHS X BPEIHOTO
BO3JICHCTBUSI HAa OpraHM3M 4esloBeka. lcmoias3oBaTh
OGIIIeHayT-IHbIe METO/JIbI ITIO3HAHUSA ITPU CaMOCTOATCIIBHOM
TUTAHUPOBAaHUH, TIPOBEJCHUN U OMHCAHUM XUMHUYECKOTO
JKCIIepuMeHTa (J1a00paTOpHBIC OMBITHI M MPAKTUICCKUC
pabotsl). CiemoBarh mpaBuiaM Oe30macHON padOTHI B
nabopaTopuy NpU UCHONB30BAHUH XUMHYECKOH MOCYIBI
1 0o0OpyJOoBaHUWS, a TakKe IMpaBHiaM oOpalleHus ¢
BEUIECCTBaAMH B COOTBCTCTBUHU C HWHCTPYKIUAMU
BBITNTOJTHCHU A na6opaT0prIx OIIBITOB W MNPAKTUYCCKUX
paboT TO TMONYyYEHHI0 W U3YyYEHUIO OPraHUYECKHX
BemiecTB. lIpencTaBisTh pe3ynbTaThl JKCIIEPHMEHTa B
(hopme 3amrcu ypaBHEHHU COOTBETCTBYIONINX PEAKIIUN U
JIeNaTh BBIBOJBI HA X OCHOBE. [IpOBOIUTH BHIYMCIICHUS
TUTS OTIpeIeTICHHS MOJIEKYJIAPHON thopmytbr
OPraHWYECKOro BEIIECTBA 110 YPABHEHUIO XHMHUYECKOMH
peakuyunu MU 1Mo MacCCOBBIM O0OJIIM aTOMOB 3JIEMCHTOB,
BXOJISIIIIMX B €r0 COCTaB, a TAK)KE Ha OINpPEICICHHUE JTOJIN
BBIXO/Ia  MPOAYKTa pEaKIuH OT  TEOPETHUECKU
BO3MOKHOTI'O. CaMoCTOSTEILHO IJIaHUPOBATH u
OCYIIECTBIISITh CBOK) MO3HABATENBHYIO AEATEIHHOCTH;
MIPUHAMATh aKTHBHOE y4YacTHE B TPYNIIOBOW y4eOHOU
JeSITeILHOCTH

PaCKpBIBaTL CMBICJT U3y4aCMbIX MOHATHUH (BLI,E[CJ'IHTI: ux
XapaKTCPHBIC HpI/ISHaKI/I) U NPpUMCHATH 3THU MMOHATUSA IIPU
OIIMCaHUN coCraBa H CTPOCHUA BCIICCTB, JJISA
00BIICHEHUS OTACIBbHBIX q)aKTOB n SIBJICHHUH.
Hcnons3oBarh XUMUYICCKYIO CHUMBOJIUKY JJIA

bu6mmoreka IJOK
https://myschool.edu.ru/

bubanoreka LIOK
https://myschool.edu.ru/
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Pazpnen 5. BoicokoMoJieKy IsipHbIe COeNHEHUSI

5.1

BLICOKOMOHGKyJIHpHLIC
COCIMHCHUA

COCTaBJICHUA MOJIEKYJISPHBIX u CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH ) POPMYII a30TCOAEPIKALIIX
opraHuyeckux seniecTB. OnpeaessTs NPUHAIICKHOCTh
a30TOCOJIEPIKAIIMX BEIIECTB K OMpeAesieHHOMY Kiaccy
[0 COCTaBy M CTPOEHHIO, Ha3blBaThb UX IO
CHCTEMAaTHYECKOI HOMEHKJIIATYpE; MIPUBOJUTH
TPUBHAIIBHBIC HAa3BaHUS OTACIBHBIX IPEICTABUTEIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
¢u3nuecKkue M XHMMHYECKHE CBOHCTBA, BaKHEHIINE
CIOCOOBI  MOJIyYeHHMS  THUIMYHBIX  IPEACTaBUTENICH
a3oTcojiepKalMXx coeanHeHuil. OnHChIBaTH COCTaB,
CTPYKTYpY, OCHOBHBIE CBOWCTBa OEJIKOB; MOSCHATH Ha
npuMepax 3HaueHHe OEJKOB AJISl OpraHu3Ma 4eslOBEKa.
[IpoBoanTh BBIUMCIICHUS TUTST OTIpeACTICHHS
MOJIEKYJISIpPHOH (POpMyYJIBI OPraHWYECKOTO BEIISCTBA MO
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOZASIIUX B €ro
COCTaB, a TAaKXe [0 YPABHEHUSAIM XHMHUYECKHX PEaKIUN.
Hcnonp3oBarh oOIIEHAYYHbIE METOJNBI TO3HAHHS MpPU
CaMOCTOATEIbHOM  IJIaHUPOBAHWW, TPOBEICHUH U
OTIFICAaHWH XMMHYECKOTO IKCIepuMeHTa (JTabopaTopHEIE
OMBITHl W TMpakTHdecKue padboTer). CaMOCTOATENHHO
IUTAHUPOBAaTh M OCYLIECTBIATH CBOIO IO3HABATENBHYIO
NESATENbHOCTh; MPUHHMATh AaKTUBHOE ydacTue B
TPYIIIOBOM YIeOHOH AESITETEHOCTH

Bnametp UM3yyaeMbIMH ~XUMHYCCKUMH  MOHSATHIMU:
PacCKpbhIBaTh CMBICI M3y4aeMbIX MMOHITHH U MPHUMEHSThH
STH TMOHSTHSI TPH OIUCAHMM COCTaBa U CTPOCHUS
BBICOKOMOJICKYJISIPHBIX ~ OPTaHWYECKUX BEINECTB, JUIS
OOBSCHCHUS  OTHENBHBIX  (aKTOB W SBIICHUM.
Hcmons30Barh XUMHYECKYHO CUMBOJIUKY U
COCTaBJIECHHS CTPYKTYPHBIX dhopmyn BEIECTB
(MOHOMEpPOB ¥ TIONMMEPOB) W YpaBHCHHN peakiui
MOJIUMEPU3ALMA M MONUKOHACHcAuH. OIUCHIBATh
COCTaB, CTPOCHUE, OCHOBHBIC CBOWCTBA U MPUMCHEHUE
KaydyyKoB, HamboJiee  pacmpoCTpaHEHHBIX  BHJOB
IJIaCTMAcC M BOJIOKOH. Mcmosp30BaTh OOIIEHAYUYHBIC
METO/IBI [MO3HaHUS npu CaMOCTOSTEIILHOM
IUTAHUPOBAHUH, TIPOBEJCHUU U OMHCAHUM XUMUYECKOTO

bu6nuoreka IJOK
https://myschool.edu.ru/
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OBLIEE KOJIMYECTBO YACOB 110

I[TPOTPAMME

JKCcIepuMeHTa (JlabopaTopHbIe OMBITH U NMPaKTHUYECKHe

paboTsI)

136 3 6

HOYPOYHOE IINIAHNPOBAHMUE

10 KJIACC (BMOXHM)

Ne i/l

1-2

3-4

5-6

11-12

Jara
U3y4eHHs

1 Hemens
CEHTsI0pst

1 Henmens
CEHTSIOps

2 Henens
CEHTsI0pst

2 "Henensa
ceHTsIOps

3 Henens
ceHTsIOps

3 Henens
ceHTsIOps

Tema ypoka

IIpenMer u 3HaUEHHE OPTAHUYECKON XUMUU, MTPEJCTABICHHUE
0 MHOTOOOpa3nu¥ OpPraHUYeCKUX COSANHEHHUHN (OmHouleHue K
XUMUU KAK K 8AJICHOU cocmagniouell Kyavmypbl, 20p00CHb
3d 8KAAO POCCULICKUX U COBEMCKUX YUEHBIX 8 pA38uUmue
MUPOBOU XUMUYECKOU HAYKU)

DNEeKTPOHHOE CTPOCHUE aTOMa Yriiepoia (OCHOBHOE U
BO30YXIEHHOE COCTOSHUS). BaseHTHBIE BO3MOKHOCTH
aToMa yriiepoJia (pazsumue HayyHou 110003HAMenIbHOCHU)

XuMudeckast CBA3b B OPraHUYECKHUX COEINHEHUX.
MexaHu3MbI 00pa30BaHMsi KOBAICHTHOM CBSI3U, CIIOCOOBI
paspblBa CBsI3ei (pazsumue nayuHoul 110603HaAMeNbHOCU)

Teopus CTpOEHUST OpraHUIECKUX COeAMHEHI A. M.
BytnepoBa (omrowenue k Xumuu Kax K axCHOU
cocmasnaowell Kyibmypbl, 20p00CHb 3d 8KAAO POCCUTICKUX
U COBEMCKUX YUEHBIX 8 pA38UMUE MUPOBOU XUMUUECKOU
HayKu)

Bupl v3oMepun: CTPYKTYypHAas!, IPOCTPAHCTBEHHAS.
OnekTpoHHBIC 3G(EKTH B MOJIEKYJIaX OPTaHIISCKUX
COCIUHECHUN (paszsumue Hay4HoU T0O03HAMENbHOCMU)

[Ipencrasnenue o knaccupuKaMy U CUCTEMAaTHIECKast
HomeHknatypa (IUPAC) opranndeckux BeIECTB

KoanuecTB
0 4aCcoB

®opMupoBaHne PYHKINOHAIBLHOH IPAMOTHOCTH

Haxonuts u u3BnexaTs HHGOPMAaLUIO;

MHTETPUPOBATH U HHTEPIPETHUPOBATH COOOIEHHS TEKCTA;
OCMBICJICHUE 1 OLICHUBAaHUE COACPKAHUSI U (POPMBI TEKCTa;
BBIABIISITHh U XapaKTePU30BATh CYILIECTBEHHBIC IPU3HAKU
XUMHUYECKUX 0OBEKTOB (SIBJICHHIA)

[louck u n3BneYeHre NHPOPMAIIHH.

Wntepnperanus nHGOpMAaLIUH.

OcMBbICiIeHNE U OlIEHUBaHHUE CONIEPKaHUsS U (POPMBI TeKCTa.
Hcnons3zoBanne nHMOpMAITUH U3 TEKCTa

PacCyKaaTb, BLICKa3bIBATH COOCTBEHHOE MHCHUEC B
OTHOLICHUU aKTYaJIbHbIX HAYYHbIX B3TJIA10B

HaxonuTh 1 u3BIeKaTh HHPOPMALIUIO;

MHTETPUPOBATH U HHTEPIIPETHPOBATH COOOLICHHS TEKCTa;
OCMBICIICHUE U OIICHUBAaHHE CO/EPKaHMS M (POPMBI TEKCTa;
BBISBIISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH
XUMUYECKUX 00BEKTOB (SIBICHUI)

HaxonuTs n u3BnekaTs HHPOPMALIHUIO;

MHTETPUPOBATH U HHTEPIPETHPOBATH COOOLICHHS TEKCTa;
OCMBICIICHHE U OIICHUBAaHHE CO/EPKaHMS M (POPMBI TEKCTa;
BBISBIISITH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKH
XUMUYECKUX 00BEKTOB (SIBICHU);

HaxonuTs n u3BnekaTs HHPOPMALIHUIO;

MHTETPUPOBATH U HHTEPIIPETHPOBATH COOOLICHHS TEKCTa;
OCMBICIICHUE U OIICHUBAaHHE CO/EPKaHMS M (POPMBI TEKCTa;
BBISBIISITH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKH
XUMHYECKUX OOBEKTOB (SIBIICHHIA)



13-14

15

16

17-18

19-20

21-22

23

24

25-26

4 genensa
CEeHTSIOps

4 penensa
CEHTsI0pst

4 genensa
CEeHTSIOps

1 Henmens
OKTSIOpst

1 Hepens
OKTSIOpst
2 "Henensa
OKTAOps

2 Henens
OKTSIOpst

2 Henens
OKTSIOPSI

3 "Henensa
OKTSIOPSI

Kinaccuduxkarus peakiuii B opraHUIIeCKO XUMUHU

Cucremarnsanys 1 0000IIEHNE 3HAHUN 10 TEME

AJKaHBI: TOMOJIOTHYECKUH psif, obmas Gopmyna,
HOMEHKJIaTypa U U30MEpHsl, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHNE MOJIEKYJT

dusnyeckre U XUMUIECKUE CBOMCTBA alTKaHOB (pazeumue
HAY4HOU H0O03HAMEeNbHOCTU)

Haxoxnenune ankanoB B mpupoae. CriocoOb! OTydeHUS U
MIPUMEHEHHUE aJIKAHOB

Huknoankansl: obmas Gpopmyia, HOMEHKIATypa U
HU30MepHsl, OCOOCHHOCTH CTPOCHHUS M XMMUYECKUX CBOWCTB,
CIOCOOBI MOJTy4eHUS ¥ IPUMEHEHHE

Pemenue pacu€THBIX 3a/1a4 HA OMPEEICHUE MOJIEKYIISIPHON
(hopMyITBI OPTaHUIECKOTO BEIIECTBA 0 MACCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXO/SIIIUX B €T0 COCTaB.
Cucremaruzanus 1 0000IIeHHE 3HAHHIA IO TeMe

AJIKEHBI: TOMOJIOTHYECKHI Psiji, 001ast opMmyIia,
HOMEHKJIATypa, JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
cTpoeHne MoJieKyll. CTpyKTypHas U [IUC-TPaHC-U30MepHs
AJIKEHOB

dusnyeckre U XUMUIECKUE CBOICTBA alkeHOB. [IpaBuiio
MapKOBHHUKOBA (OMHOUIEHUE K XUMUU KAK K 8ANCHOL
cocmasnsiowell Kyivmypbul, 20p0oCmb 3d 8KAAO POCCULICKUX
U COBEMCKUX VUEHBIX 8 PA36UMuUe MUPOGOU XUMULECKO
HayKu)

Kputnueckoe paccMOTpeHHe JIOKANbHBIX, TTI00aIbHBIX
npoOiem.

IloHnmaHue 1 OLIEHKA Pa3InYHbIX B3IJSI0B U
MHUPOBO33pPEHUI.

Haxonuts u u3BnexaTs HHGOpMaLUIO;

MHTETPUPOBATH U HHTEPIPETHUPOBATH COOOIEHHS TEKCTA;
OCMBICJICHUE 1 OLICHUBAaHUE COACPKAHUSI U (POPMBI TEKCTa;
BBIABIISITH U XapaKTePU30BATh CYILIECTBEHHBIC IPU3HAKU
XUMHUYECKUX 0OBEKTOB (ABJICHUI);

[Nowuck u n3BneueHne MHGOPMAIIHH.

Wntepnperanus nHGOpMALIUH.

OcMBbICiIeHNE U OllEHUBaHKE CONIEPKaHusS U (POPMEBI TeKCTa.
Hcnons3zoBanne nHMOpMAIUHN U3 TEKCTa

HaxonuTh 1 u3BJIEKaTh HHPOPMAIIUIO;

UHTETPUPOBATh U MHTEPIPETUPOBATH COOOIIECHHUS TEKCTa;
OCMBICIICHUE M OIICHUBAaHUE COACPKAHUS U (POPMBI TEKCTA;
BBISIBIISITh U XapaKTEPU30BATh CYIECTBEHHbBIC MPU3HAKH
XUMHUYICCKUX OOBEKTOB (SIBJICHHN)

pacCyKaaTb, BBICKa3bIBaTh COOCTBEHHOE MHCHUE B
OTHOLICHWU aKTyaJIbHbIX HAYYHBIX B3TJIAI0B

Kputnueckoe paccMOTpeHHE JIOKANbHBIX, TTI00aIbHBIX
npoOieM.

[loHnmaHue 1 OLIEHKA Pa3IMYHbIX B3IJISI0B U
MHPOBO33PEHHUN.

YMeno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIC
MaTeMaTUYECKUE CYKICHUS

HaxoauTh n u3BIeKaTh HHPpOPMALIHUIO;

MUHTETPUPOBATH U HHTEPIPETHPOBATH COOOLICHHS TEKCTa;
OCMBICJICHUE U OLICHUBAaHUE COJEPKaHUS H (POPMBI TEKCTA;
BBISBIISITH U XapaKTEpU30BATh CYILIECTBEHHBIC IPU3HAKU
XUMHYECKUX OOBEKTOB (SIBIICHHIA)

HaxonuTh 1 u3BJIEKaTh HHGOPMALIHIO;

WHTETPUPOBATH U UHTEPIIPETUPOBATH COOOIICHHS TEKCTa;
OCMBICJICHUE U OLICHUBAHUE COACPKAHUS U (POPMBI TEKCTA;
BBISBJIATH U XapaKTEPU30BaTh CYIIESCTBCHHBIC MPU3HAKU
XUMHUYICCKUX O0OHEKTOB (SIBJICHHN)



27

28

29

30

31-32

33

34

35-36

37

38

39

40

3 Henens
OKTAOps
3 Henens
OKTSIOps

4 Henens
OKTSIOpst

4 menend
OKTAOps

4 Henens
OKTSIOpst

1 senens
HOSIOpS

1 Henens
HOSIOps

1 senens
HOSIOpS

2 Henens
HOSIOps

2 "Henensa
HOAOPs
2 "Henensa
HOSIOps
2 Henens
HOSIOps

Crioco65l oy4YeHNs U IPUMEHEHHE alKeHOB (passumue
HAY4HOU TH0O03HAMENbHOCHU)

[Ipaktuueckas padora Ne 1 o Teme "[lonydenue sTuneHa 1
M3YYEHHUE er0 CBOUCTB" (cobnodeHue mexHuku
besonacrnocmu)

Pemenune pacu€THBIX 3a/1a4 HA OMPEEICHUE MOJIEKYJISIPHOMN
(hopMyITBI OPTaHUIECKOTO BEIIECTBA

AJNKaTUeHBI: COMPSHKEHHBIC, H30JUPOBAHHBIC,
KyMmyupoBaHHbEIE. OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS
(pazsumue HayuHou 110603HAMENbHOCHU)

XUMHYECKHE CBOMCTBA COHpH)KéHHLIX JUCHOB

Cnoco0b1 MOJIy4YCHUA U MIPUMCHCHUC aJIKaJUCHOB

AJKMHBL: TOMOJIOTHYECKUH psifl, o01Iast popmya,
HOMEHKIIATypa, SJICKTPOHHOE U MIPOCTPAHCTBCHHOE
CTpOCHHUE MOJIEKYJI, (PU3UUECKUE CBOWCTBA

XUMHUYECKHE CBOUCTBA aJIKUHOB

KauecTBeHHBIC peaKkuun Ha TpOﬁHy}O CBA3b

Crioco65!I oy4YeHNs U IPUMEHEHHE alKUHOB (passumue
HAY4HOU I0O03HAMENbHOCHU)

Pemenune 3a1a4: pacyéTsl 10 YPaBHEHUIO XUMUYECKOM
peakuuu

Cucrematusanys 1 0000I1eHUE 3HAHUN 10 TEME

pacCyxaaTb, BLICKa3bIBATh COOCTBEHHOE MHEHUE B
OTHOLICHWU aKTYyaJIbHbIX HAYYHBIX B3TJISA10B

Pemenue uccienoBaTeIbCKUX U KOMMYHUKATHUBHBIX 3a1a4
MMOCPEACTBOM XMMHUYCCKOT'O SKCIICPUMCHTA, (I)OpMI/IPOBaHI/IC
YMEHUA 0€30ITaCHOCTH KU3BHCOCATCIBbHOCTH

‘VYMeno BBICKa3bIBaTh XOopouro 000CHOBaHHEIC
MAaTCMAaTUYCCKUEC CYXKIACHUA

Ilouck u n3BneYeHre NHPOPMAIIHH.

Wntepnperanus nHGOpMALIUH.

OcMBbICiIeHNE U OlIEHUBaHHUE CONIEPKaHUsS U (POPMBI TeKCTa.
Hcnons3zoBanme nHMOpMAIUHN U3 TEKCTa

Hayunoe o0bsicHeHNE SBIICHUT.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCIIEeI0OBaHUS.

WHTepriperanys JaHHBIX IS MTOTYYESHUS BEIBOJIOB

Hayunoe o0bsicHEHHE SBICHUIA.

ITornManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
HCCIIEZIOBAaHUSI.

WHTepriperanius JaHHBIX A7 MOTY4YEHUS BEIBOJOB

IMowuck u u3BneueHUe HHHOPMAIIHH.

UnTepnperarust nHGOPMAITUH.

OcMBICIICHHE U OLICHUBAHKUE COJEPIKAHUS U (HOPMBI TEKCTA.
Hcnonw3oBanue nHGOpMAIUHN U3 TEKCTA

Hayunoe o0bsicHEHHE SBICHUIA.

ITornnManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
MCCIIEZIOBAHUSI.

WHTepriperanius JaHHBIX A7 MOTY4YEHUS BEIBOJOB

Hayunoe oObsicHeHHE SBICHUI.

[Tonnmanue ocoOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
UCCIICZIOBAaHUSI.

NHTtepnperanyst JaHHBIX IS [TOIYYEHUS BBIBOJIOB

YMeno BBICKa3bIBaTh XOPOIIO 000CHOBAaHHBIC
MaTeMaTHYECKHE CyKICHHS

paccyxnarh, BBICKa3bIBaTh COOCTBEHHOE MHECHHUE B
OTHOIIICHUH aKTYaIbHBIX HAYYHBIX B3TJISI0B



41-42

43-44

45-46

47-48

49

50

51-52

53-54

55

56

57-58

59-60

3 Henens
HOAOPs

3 Henmensa
HOSIOps

4 genens
HOSIOps

4 Henens
HOSIOpS

1 Hemena
nexaopst
1 Henens
nexaopst
1 senens
nexaopst

2 Henens
nexaopst
2 Henens
nexaopst

2 "Henensa
nexaops

3 "Henensa
nexaopst

3 Henena
nexaopst

ApeHBI: TOMOJIOTUYECKUH psif, o0mas hopmyra,
HOMEHKIIATypa. DJIESKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHUE MOJIEKYJI O€H3071a M TOIyO0JIa, UX PU3NIECKHe
CBOMCTBA

XUMUYECKHE CBONCTBA apEHOB: PEAKIIUM 3aMEILCHUS

XHUMHUYECKHE CBOKWCTBA aPEHOB: PEAKIIMY IPUCOETUHEHHS],
OKHCJIEHHE TOMOJIOTOB OeH3071a

OC00EHHOCTH XUMHUIECKHUX CBOMCTB CTHPOJIA (pazeumue
HAYYHOUL 110003HAMENbHOCU)

PereHne pacu€THbIX 3a/1a4 HA ONIPENEIEHUE MOJIEKYJISIPHON
(hOpMyIIbI OPraHUYECKOTO BEIIECTBA

Crioco05l oTy4YeHNs ¥ IpUMEHEeHHE apeHOB

I'eneTrdeckas CBA3b MEXKIY pa3TMIHBIMH KJIaCCaMU
YTIIEBOJOPOIOB

Pacuérel 10 ypaBHEHUAM XUMUYECKUX PEAKIIUM.
CucremaTnzanus u 0000IIEeHNE 3HAHUH 110 TeMe

[pupoxnsrii ra3. [lonyTHble HePTSHBIE T3kl (OpUeHMAayUs
HA NpUMeHeHUe XUMUYEeCKUX 3HAHUL NP peueHuy 3a0ad 6
obaacmu okpysicarowell cpeovt)

KaMeHHBI# yroib U IPOAYKTHI €T0 MepepadoTKU
(opuenmayus Ha NPUMeHeHUe XUMUYECKUX 3HAHUL NpU
peutenuu 3a0ay 8 00Iacmu OKpycaroujeli cpeovt)

Hedts 1 crioco0s! e€ mepepabotku. [Ipumenenune
MIPOIYKTOB TIEPepabOTKH HEPTH (opuenmayus Ha
npuUMeHeHUue XUMUYECKUX 3HAHUL Npu peueHuu 3a0ay 6
obaacmu okpyicarouell cpeovt)

I'eneTnyeckas CBA3b MECKAY pa3inIHbIMU KJIacCaMU
YTiIeBOAOPOAOB

Hayunoe oObsicHEHNE SIBICHUIA.

[Nonnmanue 0coOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
HCCIICTOBAHMSL.

WuTepnperanus JaHHBIX U TOJTYYEHUS BEIBOJIOB

Hayunoe o0bsicHeHNE SBIICHUT.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCIIeZIOBaHUSI.

WHTepriperaiins JaHHBIX 7S TIOTYYESHUS BEIBOJOB

Hayunoe oObsicHEHHE SBICHUIA.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCIIEZIOBAaHUSI.

WnTepnperanus JaHHBIX IS HOJTY4Y€HUS BHIBOJOB

Hayunoe oObsicHeHHE SBICHUI.

ITornManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
UCCIIEI0BAHUS.

WHTepriperanins JaHHBIX A7 MOTY4YEHUS BEIBOJOB

YMeno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIC
MaTeMaTHYECKHE CyKICHHS

PaCCY)KI[aTB, BBICKA3bIBaTh COOCTBEHHOE MHEHUE B
OTHOLICHUU aKTYaJIbHbIX HAYYHbIX B3TJIA10B

Haydunoe oObsicHEHHE SBICHUIA.

ITornnManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
MCCIIEZIOBAHUSI.

WHTepriperanins JaHHBIX A7 MOTY4YEHUS BEIBOJOB

‘YMeno BBICKa3bIBATh XOopouro 000CHOBaHHEIE
MAaTCMATUYICCKHUC CYIKACHUS

Hayunoe oObsicHeHHE SBICHUI.

ITornManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
UCCIIEI0BAHUS.

WHTepnperalins JaHHBIX A7 MOTY4YEHUs BEIBOJOB

pacCyXaaTb, BBICKa3bIBaTh COOCTBEHHOE MHCHUE B
OTHOLICHWU aKTYyaJIbHbIX HAYYHBIX B3TJIAI0B

Haydunoe oObsicHEHHE SBICHUIA.

ITornManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
MCCIIEZIOBAHUSI.

WHTepriperanius JaHHBIX A7 MOTY4YE€HUS BEIBOJOB

Hayunoe oObsicHEHHE SIBICHUI.
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62

63-64

65

66

67-68

69

70

71-72

73

74

4 genens
nekaopst
4 gHenenms
JeKaopst
4 gHenenms
nexaops

2 Henensa
STHBaps

2 Henensa
STHBaps

2 Henes
STHBAPS

3 Henens
SIHBapS
3 Henensa
SIHBApS

3 Henensa
STHBApS

4 nenensa
STHBaps

4 genens
STHBapSI

FaJ'IOI‘eHOHpOI/BBOI[HLIe YTJIEBOAOPOAOB: JICKTPOHHOC
CTPOCHHUE; PCAKIIUHN 3aMCICHUA I'aJIOT€Ha

HelicTBue mnienoyeit Ha rajJoreHNnpou3BOIHbIE.
B3aunMomelicTBUe JUTaIOre€HaJIKaHOB ¢ MAarHUEM M IIMHKOM

Cucremaruzanus 1 0000IICHUE 3HAHUIA IO pa3eiTy
"Yrnesonopoast"

Kontponpnas paborta no teme "YrieBonopoast"

[IpenenpHBIE OAHOATOMHBIE CIUPTHI: TOMOJIIOTUIECKHH PSiJI,
obmas popmMyiia, CTpOEHUE MOJIEKYJI, U30MEPHS,
HOMEHKIIATypa, KIIacCU(UKAIHs, (GPU3MIECKUE CBOHCTBA

XuMHuYeCcKre CBOMCTBA PEACTbHBIX OJJHOATOMHBIX CITUPTOB
(pazsumue HayuHou 110603HAMENbHOCHU)

Crioco6bI TOTyYeHUs U IPUMEHEHHIE OJJHOATOMHBIX
CIIUPTOB

[Ipoctbie auphl: HOMEHKIATYpa U H30MEPHs, OCOOCHHOCTH
(U3NUECKUX U XUMUYECKUX CBONCTB

MHOr0aToOMHbIEC CITUPTHI: STUIICHIJINKOIb U TIHIIEPHH, HX
(hu3udecKre u XUMUIECKHE CBOICTBA (pazsumiie HAyYHOU
0003HAMeENbHOCMIUL)

Crioco0bI IOyYeHUs U IPUMEHEHIE MHOTOATOMHBIX
CIIUPTOB

®DeHo: CTpoeHNE MOJICKYJTBI, (DH3UIECKUE CBOMCTBA.
TokcuuHOCTh (heHOIa

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCJIEeI0OBaHUS.
WHTepriperalins JaHHBIX 7S TIOTYYESHUS BEIBOJOB

pacCyKaaTh, BbICKA3bIBATh COOCTBEHHOE MHCHUE B
OTHOLICHWH aKTYaJIbHbIX HAYYHBIX B3TJIAI0B

pacCyKaaTb, BBICKa3bIBaTh COOCTBEHHOE MHCHUE B
OTHOLICHWU aKTyaJIbHbIX HAYYHBIX B3TJIAI0B

Hayunoe o0bsicHeHHE SBIICHUT.

[Nonumanue ocobeHHOCTEH €CTeCTBEHHO-HAYYHOTO
WCCIIeZIOBaHUSI.

WHTepriperaiins JaHHBIX 7S TIOTYYEHUS BEIBOJOB

PaCCY)KZ[aTI), BBICKa3bIBaTh COOCTBEHHOE MHEHHE B
OTHOLICHWH aKTYaJIbHbIX HAYYHBIX B3TJIAI0B

Hayunoe oObsicHeHHE SBICHUI.

[Tonnmanue 0coOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
UCCIICZIOBAaHUSI.

HNutepnperanys JaHHBIX I [IOIYYEHUS BBIBOJIOB

pacCyxaaTb, BLICKa3bIBATh COOCTBEHHOE MHEHUE B
OTHOLICHWU aKTYyaJIbHbIX HAYYHBIX B3TJISA10B

[Touck u u3BINEUCHUE UHPOPMAIIHH.

HuTepnperarust nHHOPMAITUH.

OcMEICIICHHE 1 OTICHUBAHUE COMEPKaHMsI H (POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIUH U3 TEKCTa

[Nowuck u n3BneueHne MHGOPMAIHH.

Wntepnperanus nHGOpMALIUH.

OcMBbICiIeHNE U OllEHUBaHKUE CONIEPKaHuUsS U (POPMEBI TeKCTa.
Hcnons3zoBanne nHMOpMAITUH U3 TEKCTa

Ilouck u n3BneYeHre NHPOPMAIIHH.

WuTepnperanus vHGOpPMALTUH.

OcMpbIcTieHre U OLICHUBAHUE COIEPKaHus M OPMBI TEKCTa.
Hcnons3zoBanne nHMOpMAITUH U3 TEKCTa

Haydunoe oObsicHEHHE SBICHUIA.

ITonnManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
MCCIIEZIOBAHUSI.

WnTepnperanus JaHHBIX TS TOJTY4YEHUS BHIBOJOB



75-76

77

78

79

80

81-82

83-84

85-86

87

88

4 genensa
SIHBAps

1 Hemens
(espans

1 senens
(eBpans
1 senens

(beBpans

1 Hemens
(eBpans

2 Henens
(eBpans

2 Henens
(heBpans

3 Henens
(hespans

3 Hepenst
(beBpans

3 Henmensa
(espans

XuMU4eCcKHe CBOMCTBA (heHoa

Crioco0b! oTy4YeHnus U IpuMeHeHne (eHola (opueHmayus
Ha NpuUMeHeHue XUMUYeCKUX 3HAHUL NPU peueHuy 3a0ay 6
obaacmu okpyicarowell cpeobt)

[Ipaktuueckas padora Ne 2. Penienue skcriepuMeHTaIBHBIX
3ama4 1o teme "CrnupTel ¥ GeHONBI" (cobt00eHue mexHuKy
bezonachocmu)

Cucrematusaiys 1 0000IeHUE 3HAHUN 10 TEME

ANBJCTUIBI U KETOHBI: 3JICKTPOHHOE CTPOCHUE
KapOOHMIIBHOW TPYIIIBI; TOMOJIOTHYECKHE PSJIBI, 00IIast
dhopmyna, n3oMepus 1 HOMEHKJIATypa

AJbIErUIbl U KETOHBI: (PU3NYECKUE CBOMCTBA; PEAKIIUU
MIPUCOETUHEHHUS

Peaxruu oKuCIIEHHS W KQUeCTBEHHBIE PEAKITHH aJIbICTHIOB
1 KETOHOB

CriocoObI IOTyYEHHsI albJICTHI0B U KETOHOB (paszgumue
HAYYHOUL 110O03HAMENbHOCTNU)

O)IHOOCHOBHLIG MpeaACIbHBIC Kap6OHOBLIC KHCJIOTHI,
0COOEHHOCTH CTPOCHUS UX MOJICKYJI

N3omepusa u HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX
(u3nuecKue cBONCTBa

Hayunoe oObsicHEHNE SIBICHUIA.

[Nonnmanue 0coOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
HCCIICTOBAHMSL.

WuTepnperanus JaHHBIX U TOJTYYEHUS BEIBOJIOB

Hayunoe o0bsicHeHNE SBIICHUT.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCIIeZIOBaHUSI.

WHTepriperaiins JaHHBIX 7S TIOTYYESHUS BEIBOJOB

Pemenne nccnenoBarenbCkux 1 KOMMYHUKATHBHBIX 327124
MOCPEJCTBOM XHMHUYECKOTO IKCIIEPUMEHTA; (POPMHUPOBAHHE
yMEeHUs 0€30MaCHOCTHU KU3HEACATELHOCTH

Hayunoe oObsicHEHNE SBICHUI.

[Nonnmanue 0coOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
HCCIICTOBAHMSL.

WuTepnperanus JaHHBIX TS TIOJTYYESHUS BEIBOJIOB

Ilouck u n3BneYeHne NHPOPMAIHH.

WuTepnperanus nHGOpPMAITUH.

OcMBbICiIeHNE U OllEHUBaHHUE COJIEPKaHUS U (POPMBI TeKCTa.
Hcnonp3zoBanme nHMOpMAIUHN U3 TEKCTa

Hayunoe o0bsicHEHHE SBICHUIA.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCIIEZIOBAaHUSI.

WnTepnperanus JaHHBIX IS TOJTY4YEHUS BHIBOJOB

Hayunoe oObsicHeHHE SBICHUI.

ITornManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
UCCIIEI0BAHUS.

WHTepriperanius JaHHBIX A7 MOTY4YE€HUS BEIBOJOB

[Touck u u3BIIeUeHUE HHPOPMAIIHH.

HuTepnperarust nHHOPMAITUH.

OcMEICIICHHE 1 OTICHUBAHUE COMEPKaHUsI U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIUH U3 TEKCTa

[Mowuck u n3BneueHne MHGOPMAIHH.

Wntepnperanus nHGOpMALIUH.

OcMBbICiIeHNE U OllEHUBaHKUE CONIEPKaHuUs U (POPMBI TeKCTa.
Hcnons3zoBanne nHMOpMAITUH U3 TEKCTa

Hayunoe o0bsicHeHNE SBIICHUT.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCJIEeI0OBAHUS.

WHTepriperanys JaHHBIX IS MOTYYESHUS BEIBOJIOB



89-90

91

92

93-94

95

96

97-98

99

100

101

4 genensa
(beBpans

4 penensa
(espans

4 genens
(eBpans

1 Henens
MapTa

1 senens
MapTa

1 senens
MapTa

2 Henensa
MapTa

2 Henens
MapTa

2 "Henensa
Mapra

3 Henensa
Mapra

XUMUYECKHE CBOMCTBA MPE/ICITBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OCOOEHHOCTH CBONCTB MYPaBbHHOMN KUCIIOTHI.
MHoroob6pasue kKapOOHOBBIX KUCIOT (paszsumue HayyHOoU
M0O03HAMeNbHOCMUL)

Oco0eHHOCTH CBOWCTB: HEMPEACTbHBIX H apOMaTHYECKUX
KapOOHOBBIX, AUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. IlpeacraBureny BeICIINX KapOOHOBBIX KHUCIIOT

IlonsTue o IMPOU3BOJHBIX Kap60HOBI:IX KHUCJIOT

CriocoObI ONMyYeHHsI U MPUMEHEHHE KapOOHOBBIX KUCIOT
(pazsumue HayuHou 110603HAMENbHOCHU)

CroxHbIe 3QUPBI: TOMOJIOTHYECKHH P, o0mmas ¢popmya,
HU30MEpHs U HOMEHKJIaTypa

du3nyecKkne 1 XUMHICCKUE CBOMCTBA 3(1)I/Ip0B

Pemenne pacu€THBIX 3a7a4: 10 YPaBHEHUIO XUMUYECKON
peaxIum, Ha OTIpeie]IeHne MOJEKYISIPHOH (hOPMYIIBI
OpPraHUYEeCKOr0 BEIIeCTBA

IIpaktuueckas padora Ne 3. Pernenne sKciepruMeHTaTbHBIX
3agau o Teme "KapOoHoBbie Kucnothl. CioxxHbie 3¢pupsr"
(cobnrodenue mexHuxku be3onacHocmu)

JKupsr: crpoenne, GU3MIecKue M XUMUIECKHAE CBOMCTRA
(rumponus)

Hayunoe oObsicHEHNE SIBICHUIA.

[Nonnmanue 0coOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
HCCIICTOBAHMSL.

WuTepnperanus JaHHBIX U TOJTYYEHUS BEIBOJIOB

[louck u n3BneYeHre NHPOPMAIIHH.

WnTepnperanus nHGOpPMAITUH.

OcMBbICiIeHNE U OllEHUBaHHE COJIEPKaHUsS U (POPMBI TeKCTa.
Hcnons3zoBanme nHMOpMAIIHN U3 TEKCTa

Hayunoe oObsicHEHHE SBICHUIA.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCIIEZIOBAaHUSI.

WnTepnperanus JaHHBIX IS HOJTY4Y€HUS BHIBOJOB

Hayunoe oObsicHeHHE SBICHUI.

ITornManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
UCCIIEI0BAHUS.

WHTepriperanins JaHHBIX A7 MOTY4YEHUS BEIBOJOB

[Touck u u3BIIeUCHUE HHPOPMAIIHH.

Hutepnperaiust nHHOPMAITUH.

OcMEICIICHHE U OTICHUBAHUE COMEPKaHMsI U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIUH U3 TEKCTa

Hayunoe oObsicHEHNE SIBICHUI.

[Nonnmanue 0coOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
WCCIICIOBAHMUSL.

WHTepnperarys JaHHBIX IS TOTYYEHHS BBIBOIOB

Ilouck u n3BneYeHne NHPOPMAIHH.

WnTepnperanus nHOpPMAITUH.

OcMpIcTieHre U OLICHUBAHUE COZIepKaHus M OPMBI TEKCTa.
Hcnons3zoBanue nHMOpMAIUHN U3 TEKCTA

YMeno BBICKa3bIBaTh XOPOIIO 000CHOBAHHBIC
MaTeMaTUYECKUE CY>KICHUS

Pemenne HCCJICAOBATCIIbCKUX U KOMMYHHUKATUBHBIX 3a/1a4
MMOCPEACTBOM XMMHUYCCKOT'O IKCIICPUMCHTA, (I)OpMI/IpOBaHI/IC
YMCHUA 0€30IMacHOCTH KUBHCACATCIbHOCTH

Hayunoe oObsicHeHHE SBICHUI.

ITonnManne 0COOEHHOCTEH €CTECTBEHHO-HAYIHOTO
UCCIIEI0BAHUS.

WHTepriperalius JaHHBIX A7 MOTY4YEHUS BEIBOJOB



102

103

104

105

106

107

108

109

110

111

3 Henens
Mapra

3 Henmensa
MapTa

3 "Henensa
MapTa

4 Henens
MapTa
4 genens
MapTa

4 Henensa
Mapra

4 genensa
Mapra

1 Hemens
amnpens

1 senens
amnpens

1 Henens
anpens

OCOOCHHOCTH CBOKCTB KUPOB, COACPKANIUX OCTATKU
HENpeeNbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOIE

Mpiia KaK COJH BBICIIMX KapOOHOBBIX KHCIIOT, UX MOFOIIEE
nevictBue. [ToHATHE 0 CHHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCO)

I'eneTrueckas CBSI3b YIIIEBOJOPOIOB U
KHUCJIOPOJCOICPKAIINX OPTAaHUYECKHUX BEUIECTB

Pacuérel 10 ypaBHEHUAM XUMUYECKUX PEAKIIMN

CucreMmarnsainys 1 0000IIEHNE 3HAHUN 10 TEME

OOm1as xapaKTepHuCTHKA YIIEBOAOB U KiIacCUpHUKaLIUs
YTIeBOJOB (MOHO-, TU- U TIOJMCAaXapUIbl)

MoHocaxapuasl: (pU3HUYECKIE CBOWCTBA U HAXOXKICHUE B
MPUPOJIC

HpI/IMeHeHI/Ie TJIFOKO3B5I, e€ 3HaucHUC B KUBHCACATCIbHOCTH
OpraHusma

Hucaxapuasl: caxaposa, ManbTo3a U Jakto3a. HaxoxaeHue
B MIPUPO/JIE U MPUMEHEHHUE JUCaXapUaI0B

[Tommcaxapuabl: cTpoeHHEe MaKpOMOJIEKYJ, (GU3MUECKUE H
XUMUYECKHE CBOICTBA, MPUMEHCHUE

[Touck u u3BIIeUeHUE HHPOPMAIIHH.

WuTepriperanus nHGpOpMAIIUY.

OcMEICIICHHE U OTICHUBAHUE COMEPKaHMsI U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIUH U3 TEKCTa

[louck u n3BneYeHre NHPOPMAIIHH.

WnTepnperanus nHGOpPMAITUH.

OcMBbICiIeHNE U OllEHUBaHHE COJIEPKaHUsS U (POPMBI TeKCTa.
Hcnons3zoBanme nHMOpMAIIHN U3 TEKCTa

Hayunoe oObsicHEHHE SBICHUIA.

[Tonumanue 0coOeHHOCTEH €CTECTBEHHO-HAYYHOTO
UCCIIEZIOBAaHUSI.

WnTepnperanus JaHHBIX IS HOJTY4Y€HUS BHIBOJOB

‘YMeno BBICKa3bIBaTh XOopouro 000CHOBaHHEIE
MAaTEMATUYCCKUE CYXKIACHUA

Kputndeckoe paccMOTpeHHE JOKANbHBIX, IT00ATBHBIX
pooIeM.

[lonnMaHue U OIleHKa pa3IHNYHBIX B3[JIAI0B U
MUPOBO33PEHUII.

[Touck u u3BINEUCHUE UHPOPMAIIHH.

HuTepnperarust nHHOPMAITUH.

OcMBICTICHHE U OlICHUBAHKUE COJICPIKAHUS U (OPMBI TEKCTA.
Hcnons3oBanue nHGOpMAIUHN U3 TEKCTA

Hayunoe oObsicHEHNE SIBICHUI.

[Nonnmanue ocoOeHHOCTEH eCTEeCTBEHHO-HAYYHOTO
HCCIICTOBAHMSL.

WuTepnperanus JaHHBIX U TOJTYYEHUS BEIBOJIOB

KpuTtndaeckoe paccMOTpeHne JIOKANBHBIX, TI00aTBHBIX
npoOJeM.

[TonnMaHue U OIleHKa Pa3INYHBIX B3TIIA0B U
MUPOBO33PEHHUN.

Kputndeckoe paccMOTpeHHE JOKANbHBIX, ITO0ATBHBIX
npoOJeM.

[loHnmanue ¥ oLleHKa Pa3IuYHbIX B3TJISI0B U
MHUPOBO33PEHUII.

[Touck u n3BIEeUeHUE UHPOPMAIIHH.

WnTepnperarust nHGOPMAITUH.

OcMBICIICHNE U OLICHUBAHKUE COJICPIKAHUS U (DOPMBI TEKCTA.
Hcnons3oBanue nHGOpMAIUHN U3 TEKCTA
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113-114

115-116

117

118

119-120

121

122

123

124

125

1 senens
arnpens

2 Henensa
amnpens
2 Hexens
amnpens

3 Henmensa
ampens
3 Henens
anpens

3 Henmensa
amnpes

4 genens
anpens

4 Henensa
anperns

4 genensa
amnpens

4 penensa
amnpes

1 senens
Mas

IMousiTHe 00 UCKYCCTBEHHBIX BOJIOKHAX (OpUeHmayust Ha
nPUMEHeHUe XUMUYeCKUX 3HAHUL NPU PeUueHuU 3a0ad 8
obaacmu okpyicarowell cpeovt)

Pemienue pacueTHBIX 3a/1a4 Ha OIpeJeieHue J0JIU BhIX0a
MIPOJIYKTA PEAKITUU OT TEOPETUICCKH BO3ZMOKHOTO

Cucremaruzanus 1 0000IICHNE 3HAHUI 110 pa3aeny
KontponsHas pabota o teme "Kuciaopomconepxarire

OpraHUYECKUE COeTUHEHUS"

AMUHBIL: KITacCH(UKAIHS, CTPOSCHHE MOJIEKYJI, 00IIas
hopmyna, m3oMepus, HOMEHKIATypa U PU3NICCKHe
CBOMCTBA

XUMHUYECKHE CBOWCTBA aT(aTHICCKUX aMHHOB

AHWITMH: CTpOEHUE aHWINHA, 0COOEHHOCTH XUMHUICCKUX
CBOMCTB aHMJIMHA

Cnoco0b1 MOJIy4YCHUA U IPUMCHCHUC aJ'II/I(l)aTI/I‘IeCKI/IX
AaMHUHOB

AMUHOKHCIIOTBI: HOMCHKJIATypa U U30MEpus-, (bl/IBI/I‘{CCKI/Ie
CBOMCTBA. OT,I[CJ'ILHLIG NpEaACTABUTCIIN O-aMHUHOKHUCIIOT

XUMHUYECKHE CBOMCTBA aMHMHOKHCIIOT, MX OMOJIOTHYECKOE
3HauYeHUE aMUHOKUCTOT. CUHTE3 U TUAPOIU3 IENTHIOB

Benku kak mpupoAHbIe HOIUMEPHL; CTPYKTYPhI OETIKOB

Hayunoe oObsicHEHNE SIBICHUIA.

[Nonnmanue 0coOeHHOCTEH eCTeCTBEHHO-HAYYHOTO
HCCIICTOBAHMSL.

WuTepnperanus JaHHBIX U TOJTYYEHUS BEIBOJIOB

‘VMeno BBICKa3bIBaTh XOopouro 000CHOBaHHEIC
MAaTCMAaTUYCCKUEC CYXKIACHUA

[Nowuck u n3BneueHue MHGOPMAIHH.

WuTepriperanus nHGpOpMAIINY.

OcMbICiIeHNE U OlIEHUBaHKUE CONIEPKaHUsS U (POPMEBI TeKCTa.
Hcnonp3oBanue nHGOpMaIMu U3 TEKCTa

[Nowuck u n3BneueHue MHGOPMAIHH.

Wntepnperanus nHGOpMAaLIUH.

OcMBbICiIeHNE U OlIEHUBaHKUE CONIEPKaHus U (POPMBI TeKCTa.
Hcnons3zoBanne nHMOpMAITUH U3 TEKCTa

Ilouck u n3BneYeHre NHPOPMAIIHH.

WnTepnperanus nHGOpPMAITUH.

OcMpbIcTieHre U OLICHUBAHUE COIEPKaHus M OPMBI TEKCTa.
Hcnons3zoBanue nHMOpMAITUHN U3 TEKCTa

IMowuck u u3BneueHUe HHHOPMAIIHH.

WnTepnperarust nHGOPMAITUH.

OcMBICIICHNE U OLICHUBAHKUE COJICPIKAHUS U (DOPMBI TEKCTA.
Hcnons3oBanue nHGOpMAIUHN U3 TEKCTA

[Touck u n3BINEUCHUE UHPOPMAIIHH.

HuTepnperarust nHHOPMAITUH.

OcMEICIICHHE 1 OTICHUBAHUE COMEPKaHMsI U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMAIUHN U3 TEKCTa

[Nowuck u n3BneueHne MHGOPMAIHH.

WuTepriperanus nHGpOpMAIIUY.

OcMBbICiIeHNE U OlIEHUBaHKUE CONIEPKaHus U (POPMBI TeKCTa.
Hcnonp3oBanue nHGpOpMaIMy U3 TEKCTA

Ilouck u n3BneYeHne NHPOPMAIHH.

WnTepnperanus nHOpPMAITUH.

OcMpIcTieHre U OLICHUBAHUE COZIepKaHus M OPMBI TEKCTa.
Hcnons3zoBanne nHMOpMAITUH U3 TEKCTa

Kputndeckoe paccMOTpeHUE JTOKANBHBIX, TTO0ATBHBIX
poOIeM.



126

127

128

129

130

131

132

133

134

135

136

1 Henens
Mast

1 senens
Mas

1 Henens
Mast

2 Henensa
Mas

2 Hexens
Mast
2 Henes
Mast

2 Hexens
Masi

3 Henmensa
Mas

3 "Henensa
Mas

3 Henensa
Mas

3 Henmensa
Mas

XUMHUeCKHe CBOMCTBA OEIKOB

AzoTcoiepxaliye reTepoIuKINIeCKIe COSANHCHHUS.
HyxnenHoBBIE KUCIOTHI: COCTaB, CTPOCHUE H
OmoJioTHYIecKas poib

[pakTrueckas padora Ne 4. Perenne sxcriepuMeHTaTbHBIX
3a1a4 o TeMe "A30TcoepKalue opraHuuecKue
COCTMHEHHUS" (cobarodenue mexnuxu 6e30nachocmu)

[Ipaxtrueckas padora Ne 5. Permenne dKciepruMeHTaTbLHBIX
3aj1a4 mo TeMe "Pacno3sHaBaHne OpraHUYECKUX
coeuHeHUN" (cobnrodenue mexHuku 6e30nacHocmu)

KonTponbHas pabora o Teme "AsoTrconepxaine
OpraHu4ecKue coequHeHus"

OCHOBHBIE IOHATHUS XUMHUU BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/Iﬁ 1 MCTOJbI UX CUHTE3a — IMOJIMMEpU3alud U
TOJIMKOHACHCAIHA

ITmacTmaccel. YTunm3aius 1 nepepadoTKa IIacTHKa
(opuenmayusi Ha NPUMEHeHUe XUMUYECKUX 3HAHUL npU
peutenuu 3a0ay 6 0baacmu OKpyicarouell cpeost)

DnacToMephl: HATYPATbHBIA CHHTETHYECKUE KAYIyKH.
Pesuna (opuenmayus na npumenenue XumMuueckux sHAHUL
npu peuteHuu 3a0ay 6 0oIacmu OKpyrcarowei cpeobl)

BonokHa: HaTypabHbIE, HCKYCCTBEHHBIC, CHHTETUUECKHE.
[MTonmmeps! ciennanbHOTO HA3HAYCHUS (OpUeHmayus Ha
npUMeHeHue XUMUIeCKUX 3HaHUull npu peueHul 3a0ai 6
obaacmu okpysicarowell cpeovt)

[pakTrueckas padora Ne 6. Perienne sxcriepuMeHTaTbHBIX
3amad mo teme "Pacno3HaBaHMe TuTacTMacc ¥ BOJIOKOH"
(cobnrodenue mexnuxu bezonacHocmu)

O0001IIeHHE U CHCTEMATHU3AIHS U3YYCHHOTO MaTepHraa mo
TeMe ""BBICOKOMOJICKYIIAPHBIC COSAMHCHIS"

ITornmanune n OIICHKA pa3IMYHbIX B3TJIA0B U
MUPOBO33PEHUI.

IMowuck u u3BneueHUe HHHOPMAIIHH.

WuTepnperarust nHGOPMAITUH.

OcMBICIICHNE U OLICHUBAHKUE COMICPIKAHUS U (POPMBI TEKCTA.
Hcnonp3zoBanue nHGOpMAIUHN U3 TEKCTA

Pemenue uccienoBaTeIbCKUX U KOMMYHUKATUBHBIX 3a1a4
MOCPEACTBOM XMMHUYCCKOT'O IKCIICPUMCHTA, (I)OpMI/IPOBaHI/IC
YMEHUA 0€30ITaCHOCTH KU3BHCOCATCIBbHOCTH

Pemenne nccnenoBarenbCkux 1 KOMMYHUKAaTHBHBIX 3a/1a4
MOCPEJCTBOM XHMHUYECKOTO IKCIIEPUMEHTA; (POPMHUPOBAHHE
yMEeHUs 0€30MaCHOCTHU KU3HEACATELHOCTH

[Touck u u3BINEeUeHUE UHPOPMAIIHH.

Hutepnperarust nHHOPMAITUH.

OcMEICIICHHE U OTICHUBAHUE COMEPKaHMsI U (POPMBI TEKCTA.
Hcnons3zoBanue nHGOpMAIUHN U3 TEKCTA

Kputnueckoe paccMOTpeHHe JIOKANbHBIX, TTI00aIbHBIX
npoOiem.

IloHnmaHue 1 OLIEHKA Pa3InYHbIX B3IJI0B U
MHUPOBO33pPEHUI.

Ilouck u n3BneYeHre NHPOPMAIHH.

WuTepnperanus vHGOpPMALTUH.

OcMBbICiIeHNE U OllEHUBaHHUE COJIEPKaHUsS U (POPMBI TeKCTa.
Hcnonp3zoBanme nHMOpMAIUHN U3 TEKCTa

Kputndeckoe paccMOTpeHHE JOKANbHBIX, IT00ATBHBIX
pooIeM.

[TonnMaHue 1 OIleHKa pa3INyHBIX B3IJIAI0B U
MHUPOBO33PEHUII.

Perirenue uccie0BaTeNbCKUX U KOMMYHHUKATHBHBIX 3a/1aY
MOCPEJICTBOM XHMHUYECKOTO IKCIIEPUMEHTa; (OPMHUPOBAHHE
YMCHUA 0e30MmacHOCTH KHU3HCOACATCIBHOCTHU

Pemenne nccnenoBarenbCKux 1 KOMMYHUKAaTHBHBIX 3a/1a4
MOCPEJCTBOM XHMHUYECKOTO IKCIIEPUMEHTa; (POPMHUPOBAHHE
yMEHUs 0€30MaCHOCTH KU3HEACATEIBHOCTH



IPOBEPSIEMBIE HA EI'D 110 XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI

CPEJHET' O OBILIEI'O OBPA30OBAHUSA

Kon
NpoBePsAEMOro
TpeOoBaHMS

IIposepsieMbie TpeOOBaHUS K MPeAMeTHBIM Pe3yJIbTAaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMBbI Cpe/iHero o01ero
oOpa3oBaHus

1

BJ'IaI[eHI/Ie CHUCTEMOM XMMHYCCKUX 3HaHHfI, KOTOpasd BKIIOYACT!:

1.1

OCHOBOTIONATAIOLINE MOHATHA (XUMHYECKHH 3JIEMEHT, aTOM, W30TOIbI, JIEKTPOHHAs 000JI0YKa aTroma, S-, p-, d-3J1eKTpOHHbIE OpOHUTAId aTOMOB,
OCHOBHOE ¥ BO30Y>KJIEHHOE COCTOSTHHE aTOMa, HOH, MOJIEKYJI1a, BaAJICHTHOCTb, JIEKTPOOTPULIATENIbHOCTh, CTETIEHb OKUCIICHNS, XUMUYECKas CBSI3b (O- U
T-CBSI3b, KPAaTHBIE CBS3M), THOPUAM3ALIUS aTOMHBIX OpOHTaNIel, KpUCcTAUITMYECKas PEHIETKa, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIH 00bEM, MOJISIpHAS
KOHILIGHTpAIMs, PacTBOpPHl (MCTUHHBIE, AWCIEPCHBIE CHCTEMBI), KPUCTAJUIOTHUAPATHI, YIJIEPOAHBIA CKeJeT, (yHKIHOHAIbHAs TpyIIa, pagukal,
HU30MEpBI, CTIPYKTypHas Qopmyia, u3oMepus (CTpyKTypHas, reomerpudeckas (LHC-, TPAaHCH30MEpHs), TI'OMOJOIMYECKHH psill, T'OMOJIOTH,
YIJIEBOJIOPOIBI, KUCIOPOI- U a30TCOAEPIKAIINEe COSANHEHHs], OMOJIOTHYECKHN aKTHBHBIE BellecTBa (YTJIEBOIBI, JKUPHI, OEIKH), MOHOMED, TOJIHMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETMHEHNUS, KPEKUHT, pUPOPMUHT, THUIIBI XUMHUYECKUX PeaKIUi (OKHCIUTEIbHO-BOCCTAHOBUTENBHEIE,
9K30- M DSHAOTEPMHUYECKHE, pPEaKIUH HMOHHOTO OOMEHa, TOMO- MU I'€TepOreHHBIC, OOpaTHMble M HEOOpaTHMBbIEC), PacTBOP, 3JIEKTPOJIUTH,
HE3JIEKTPOJIMTHI, IEKTPOIUTHYECKAs NUCCOLUAINSA, CTEIEHb IUCCOLMAIMM, OKHCIMTENb, BOCCTAHOBHUTENb, JIEKTPOJIU3, CKOPOCTh XUMHUYECKOM
peaxIny, XUMHUYECKOEe PaBHOBECHE)

1.2

TCOPHUU U 3aKOHBI (TeOpI/Iﬂ XUMHUYCCKOI'0 CTPOCHUSA OPraHUYCCKUX BCUICCTB AM. EYTJ'IepOBa, TeOopUd 3J'ICKTpOJ'II/ITI/I‘ICCKOI\/'I Jucconualnuu,
Hepnonnqecxnﬁ 3aKOH I[I/I MCHHGHQGB&, 3aKOH COXpaHCHUA MaCCBI), 3aKOHOMCPHOCTH, CHMBOJIMYCCKHM SI3BIK XUMUH, MUPOBO33PCHYCCKNUC 3HAHUS,
JIC)KaIMe B OCHOBC IMOHMMAaHUA NPUYUHHOCTH U CHUCTEMHOCTH XHMUYCCKUX S[BHCHPII;'I, COBPCMCHHBIC MNPCJACTABJICHHUA O CTPOCHHU BCUICCTBA Ha
ATOMHOM, MOJICKYJISIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

1.3

MNPEACTABJICHUA O MCXAaHU3MaX XUMHUYCCKHUX peaKL[Hﬁ, TECPMOAMHAMUYCCKUX U KUHCTUUYCCKUX 3aKOHOMCPHOCTAX HUX MNPOTCKAHUA, O XUMHUYCCKOM
PaBHOBECHHU, JUCTICPCHBIX CUCTCMAX

1.4

(akTONIOTNYECKUE CBEJCHHUS O CBOWMCTBAaX, COCTABE, IOJyUYCHMHM M O€30MacHOM HCIIOJIb30BAHUM BAXKHEHUIIMX HEOPIaHMUECKUX M OPraHWYEeCKUX
BEIICCTB B OBITY M MPAKTUUECKON JACSTEIILHOCTH YeJIOBEKa

1.5

06H_II/IC HAaY4HbIC IPUHOHNIBI XUMUYCCKOI'O0 MPON3BOJICTBA (Ha IIpUMEpe NpPoOn3BOACTBA CCpHOﬁ KHUCJIOThI, aMMHaKa, MCTaHOJIa, HCpCpa6OTKI/I HC(bTI/I)

ChopMHUPOBAHHOCTh YMEHHH BBISIBJISATS:

2.1

XapakTepHble TPU3HAKA W B3aWMOCBS3b HM3YYCHHBIX TOHATHHA, MPHUMEHSATh COOTBETCTBYIOIIWE IOHSATHS IMPH OINMCAHUHM CTPOCHUS U CBOWCTB
HEOPraHWYECKNX M OPTaHUYECKHUX BEIIECTB M WX NMPEeBPaIeHUN

2.2

B3aMMOCBS3b XUMHYECKHX 3HAHHH C TOHATHIMH WU MMpEACTABJICHUAMMN JOPYIrux MNpeEAMETOB I 0ollee OCO3HAHHOT'O IMOHHMAHHUS M OOBSICHCHHS
CYIIHOCTH MAaTCPUAJIbLHOI'O €ANHCTBA MHUpa

C(l)OpMI/IpOBaHHOCTL YMCHHS UCII0JIb30BATh!:

3.1

HaMMCHOBAaHHA XUMHYCCKHUX COGI[I/IHCHI/Iﬁ MCIKAYHAPOAHOI'O COI03a TeOpeTH‘leCKOﬁ u HpPIK.TIa,I[HOﬁ XHUMUH U TPUBUAJIBHBIC HAa3BAHUS BCIICCTB, OTHO-
CANIUXCA K U3YYCHHBIM KjlaCcCaM OPraHMYCCKUX U HCOPIraHMYECKHUX COCI[I/IHGHI/Iﬁ

3.2

XIMHYECKYI0 CUMBOJIMKY JJISI COCTaBICHHUA (POPMyIT HEOPTaHMYECKHUX BEIIECTB, MOJEKYISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX H
CKEJICTHBIX) (hOPMYII OPTAaHUICCKUX BEIICCTB

ChopMHpOBaHHOCTh YMEHHSI KJIACCH(DUITPOBATE:

4.1

HCOPraHNYCCKUC BCUICCTBA, CAMOCTOSATCIIBHO BLI6I/IpaTL OCHOBAHUS U KPUTCPUU JUTSL KJ'IaCCI/I(l)I/IKaLII/II/I N3YydaCMbIX XUMHWYICCKUX 00BEKTOB




Kon
NPOBEPSIEMOr0

IIpoBepsieMble TpeOOBaHHUS K MpeAMEeTHBIM pe3yJbTaTaM 0CBOEHHUSI OCHOBHON 00pa30BaTe/IbHOM MPOrpaMMBbl cpeiHero 001ero

TpeGoBanns o0pa3oBaHus
4.2 OpraHrYecKHe BEIIECTBA, CAMOCTOSITENIHHO BEIOMPATh OCHOBAHHMSI M KPUTEPHH TSI KIACCH(PUKAIINK H3YYaeMbIX XHMHUYESCKHX 00BEKTOB
43 M0 Pa3IMYHBIM TPH3HAKaM (YHMCIy W COCTABY PEardpyrolIMX BELIECTB, TEIUIOBOMY 3((QeKTy peakuiy, H3MEHEHHIO CTENeHEeH OKUCICHHS 3JIEMEHTOB,
00paTUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa)
CdopMHUPOBaHHOCTh YMEHHUS XapaKTEPHU30BATh AICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM W BO30YKIEHHOM COCTOSHHH) M HOHOB XMMHYECKUX
5 anemeHTOB 1 — 4 mepuonos Ilepuonndeckoit cucrems! J[.J. MeHnneneeBa n ux BaJeHTHbIE BOZMOKHOCTH, UCTIONb3YS MOHATHUSA S-, P-, d-3TEKTPOHHBIE
opOuTaIy, JHEPreTUIECKUE YPOBHH
6 CdopmupoBaHHOCTE YMEHUS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH COCTUHEHUN T10 TIepH-
0JlaM ¥ TPyIIaM
7 CchopMHupOBaHHOCTh YMEHHS COCTABIISITh YPABHEHHUSI XUMUYECKIX PEAKINH M PACKPBIBATh MX CYNIHOCTb:
7.1 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKINil MOCPECTBOM COCTABJICHHUS JIEKTPOHHOTO OajlaHCca 3TUX PeaKITHii
79 YpaBHEHHUS peakIuil pa3NUyHBIX THUIIOB; TMOJHBIE W COKpAIIEHHBIE YpaBHEHHA peakUHWi MOHHOTO OOMEHa, YUHUTHIBasl yCIOBHSA, MPU KOTOPBIX ITH
peaxki UAyT A0 KOHIA
7.3 peaxIuii THAPOIIN3a, peakuii KOMIIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB ITMHKA ¥ aTFOMHUHHS)
8 ChopMHpPOBaHHOCTH YMEHHUS TIOJITBEPIKIATD:
Ha KOHKPETHBIX IPUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPraHNYECKUX COETUHEHH OT KPaTHOCTH U THIIA KOBAJICHTHO CBS3H
8.1 (0- 1 T-CBsA3M), B3aWMMHOTO BJIMSIHHSI aTOMOB M TPYII aTOMOB B MOJEKYJax, a TakKe OT OCOOCHHOCTEH pealu3aluy pa3IndHbIX MEXaHHU3MOB
MIPOTEKaHUs peakuil
8.2 XapaKTepHbIe XUMHUYECKHE CBOWCTBA BEMIECTB COOTBETCTBYIONIMMH YKCIIEPUMEHTAMH W 3aITUCSIMY YPaBHEHUH XUMUYECKHUX PEaKIuil
CchopMHpOBaHHOCTE YMEHHUS XapaKTEPHU30BaTh COCTAB M BaKHEHINIME CBOWCTBA BEIECTB, MPUHAISKAIINX K ONMPENEIEHHBIM KJIacCaM U TPYIIIaM
9 coeiMHeHNH (TIPOCThIE BEIECTBA, OKCHIBI, THIPOKCHIBI, COJIH; YTIIEBOAOPOIBL, TPOCTHIC 3(UPHI, CIUPTHI, (DEHOIBI, albIAETUIbI, KETOHBI, KAPOOHOBEIC
KHCJIOTBI, CIIOKHBIE 3(UPBI, KUPBI, YTIEBOAbl, aMUHBI, aMUHOKHCIIOTHI, OCIIKH)
10 ChopMHpOBaHHOCTH YMEHUSI IPOBOJAMUTE PACUETHI [0 XUMUYECKUM (DOpMyJIaM U ypaBHEHUSIM XUMHUYECKUX PEaKkUi ¢ UCTIONb30BaHUEM (DPU3NUIECKUX
BEJIMYHWH:
10.1 Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIlni, €CIIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PACTBOPA C OMPEAEIEHHOW MacCcOBO
JI0JIell pacTBOPEHHOTO BELECTBA UJIHM JAHO B M30BITKE (MMEET IIPUMECH)
10.2 MacCOBOH WJIM 00BEMHOI JTOJIU, BEIXO/Ia MPOAYKTA PEAKIIUU
10.3 Tem1oBoro dddeKra peakuui
10.4 00BEMHBIX OTHOIICHUH ra30B
10.5 10 HaXOXJICHUIO XUMUYEeCKOW (hOpPMYJITBI BEIIECTBA
Bragenune cucteMoii 3HaHMI 0 METOAAaX HAYYHOTO MO3HAHUS SBIICHUI TPUPOIBI, CIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX W YMEHHE MPUMEHSATh 3TH
11 3HAHUS TPU IKCTIEPUMEHTAIFHOM HCCIEIOBAaHUH BELIECTB U I OOBSICHEHUS XUMUYECKHUX SIBICHHUN, MMEIOIUX MECTO B MPUPOAE, MPAKTUIECKON
JIeSITEIbHOCTH YEJIOBEKa U B IIOBCEAHEBHOM JKU3HU
12 CchopMUpOBaHHOCTH YMEHUS MPUMEHSTH (MCTIONB30BaTh) 3HAHUS O COCTaBE U CBOWCTBAX BEUIECTB IS SKCIIEPUMEHTATBHOM POBEPKH THITOTE3 OTHOCH-

TCJIIBHO 3aKOHOMepHOCTCﬁ IPOTEKAHUA XUMHNYCCKUX peaKum“I 1 IIPOTHO3UPOBAHUSA BO3MOXKHOCTEH MX OCYHIECTBJICHUA, CUCTEMHBIC XUMUYCCKUEC 3HAHUA




Kon
NpoBePsAEMOro
TpeboBaHUS

IIpoBepsieMble TpeOOBaHHUS K MpeAMEeTHBIM pe3yJbTaTaM 0CBOEHHUSI OCHOBHON 00pa30BaTe/IbHOM MPOrpaMMBbl cpeiHero 001ero
oOpa3oBaHus

JJI OOBSICHEHUS U IMPOTHO3UPOBAHUSA ﬂBJ’IeHHfI, HUMCHOIUX €CTCCTBCHHOHAYYHYIO IPUPOAY, IJId TPUHATUSA TPAMOTHBIX pemeHHﬁ HpO6JIeM B CUTyalusIX,
CBSI3aHHBIX C XMMUCH

CchopMupoBaHHOCTE yYMEHHS IUIAHUPOBATH W MPOBOANUTH XUMHUYECKHA OJKCIIEPUMEHT (TIOJMy4YeHHe W W3yYeHHE CBOWCTB HEOPTaHWYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIE PEAKIMH YTICBOJIOPOIOB PA3TUIHBIX KJIACCOB M KHCIOPOICOISPKAIIUX OPTaHUIECKUX BEIIECTB, PEIICHIE

13 OKCIICPUMCHTAJIBHBIX 3aJia4 IO PACIIO3HABAHUIO HCOPIraHUMYCCKUX U OPTaHUYCCKUX BCH.[GCTB) C CO6J'IIO}.'[CHI/ICM ImpaBUJI 0e30IacHOro 06pa].L[eHI/IH C

BEIIECTBAMU M JIa0OPaTOPHBIM 00OpyJOBaHHEM; (GOPMYyIUpPOBATh LENM HCCICAOBAHMS; NPEACTaBIAThH B Pa3IMYHON (opMe pe3ysbTaThl
9KCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTh

CchopMHpPOBaHHOCTh YMEHUS OCYIIECTBIIATH IeJICHANIPABICHHBIA MOMCK XUMHUYECKOW MH(OpMAUK B Pa3IMYHBIX HMCTOYHHMKAX (HaydHas W y4eOHO-

14 Hay4dHas JIUTeparypa, CpeACTBa MaccoBOW WHQoOpManuu, ceTb VHTepHET W JApyrue), KpUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO0 HH(pOPMAIHIO,

nepepa6aTI>IBaTL ©€ 1 HCII0JIb30BaTh B COOTBETCTBUU C IIOCTAaBJICHHOM yqe6HofI 3a;[aqel71

15

CchopMupoBaHHOCTh YMEHHSI IPOTHO3UPOBATh, aHAJM3UPOBATh M OLEHUBATH WH(POPMAITUIO C TO3HIINI IKOIOTHIECKOW O€30MacHOCTH TOCIIeICTBHMA
OBITOBOW W TPOU3BOACTBEHHOM NIEATEIBHOCTH YEJIOBEKa, CBSI3aHHOU ¢ MepepabOTKOl BellecTB; cHOPMUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTH
BO3/ICHCTBUSI HA >KUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, IOHUMAas CMBICT MOKA3aTeNs MPEASIbHON JOIMyCTUMOM KOHIEHTPAIUH, U TOSICHATh Ha
pUMepax CocoObl YMEHBIIICHHUS ¥ TPEJOTBPAIICHHU UX BPETHOTO BO3JEHCTBHUS HA OPTraHU3M YeJI0OBeKa

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, IIPOBEPSEMBIX HA EI'D 110 XUMUHN

Kon I[IpoBepsieMblii 371eMeHT COAePKAHUSA
1 TeopeTnyeckre OCHOBBI XUMHUU
Crtpoenue BemiecTBa. CoBpeMeHHass MOJEIb CTPOCHHUS aToMma. PacripenereHue 3JIEKTPOHOB MO 3HEPreTHYECKMM ypoBHsAM. Kitaccudukamuss XUMHYECKHX
1.1 aneMeHTOB. OCOOCHHOCTH CTPOCHUSI SHEPIeTHYCCKUX YPOBHEH aTOMOB (s-, p-, d-31eMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAS
KoHbUTYpanus aroMa. BaleHTHBIE 3JIEKTPOHBI
[lepuonuueckas cuctema xumudeckux snemeHTtoB .M. Menaeneea. ®usmueckuit cmbica Ilepumonuueckoro 3akona .M. Menneneea. Ilpuumnbl u
1.2 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB DJIEMEHTOB M MX COCIMHEHUU MO MEpPHOoJaM U TpyIaM. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COCAMHEHUM, BRICIINX OKCHUIOB U THAPOKCUIOB
1.3 BaneHTHOCTB. DIEeKTPOOTPUIIATENBHOCTh. CTENEeHb OKUCICHUS
1.4 Buer xumudeckolt cBs3u (KOBaJCHTHAs, MOHHAS, METAIUTHUECKAsl, BOJIOPOIHAS) U MEXaHU3MEI e€ 00pa3oBaHus. MeXMOIeKyIsIpHbIe B3auMo/ieiicTBrs. BemecTa
) MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOSHUS. THITHI KPUCTAITMIECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THITA KPUCTAJUTMIECKON PEIIETKH
1.5 Xumnueckas peakiusi. Kiaccubukanys XUMHUYECKUX peakiyii B HEOPraHUIECKOW U OPraHWYeCKOM XMMHUH. 3aKOH COXPaHEHHsI MacChl BEIIECTB
1.6 CKOpPOCTb peakiyu, € 3aBUCMOCTb OT Pa3JIMYHbIX (HaKTOPOB
1.7 TemmoBble 3G herThl XUMHUYSCKUX peakiuii. TepMoxuMIuecKue ypaBHeHHS
1.8 O6paTuMble peakiiuu. XUMUYeCKoe paBHOBecHE. DaKTOPBI, BIUSIONME HA COCTOSIHUE XuMUdeckoro papHoBecus. [Ipunmmn Jle [latense
1.9 OnexTponutudeckas nucconuanyis. CuibHBIE W ciia0dble 3neKTpoiuThl. Cpela BOJHBIX PACTBOPOB BEIIECTB: KHWCHAs, HEWTpanbHas, menodyHas. CreneHb
nucconuanyn. Peakiiymy HoHHOro oOMeHa
1.10 | 'maponms coneii. MorHOE mpomn3Benenne Boabl. BomopomHsiii mokazatens (pH) pacTtBopa




Kon

IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS

CniocoObl BBIPAXXCHUS KOHLCHTpAUHWU PACTBOPOB: MAaCCOBaAs IOJIA paCTBOpéHHOl"O BCHICCTBA, MOJISIpHAsT KOHLCHTpANMs. HaCBIH.[eHHI:Ie N HCHaACBIIICHHBIC

L1 pacTBOPHI, paCTBOPUMOCTh. Kpucramioruaparsl

1.12 | OxucIuTeNhbHO-BOCCTAHOBUTENbHEIE peakiy. [loBeneHne BEMeCTB B Cpeiax ¢ pa3HbIM 3HaueHueM pH. MeTonab! 351eKTpoHHOTo OagaHca

1.13 | DuexTposu3 pacTBOPOB U PACIIIABOB COJICH

2 (OCHOBBI HEOPTAHUYECKON XHUMHUH

2.1 Krnaccudukaiiysi Heopraundeckux coequHeHnid. HoMeHkIaTypa HeopraHu4eCKux BEIIeCTB

29 XVUMUYeCcKre CBOHCTBA BAXKHEHIIINX METAJUIOB (HATPUil, KaJIWH, Kanbluid, MarHUH, allFOMAHWH, IIWHK, XPOM, JKeJIe30, Meflb) U UX coeauHeHui. OO0Iue crocoos!
MOJIYYCHHS] METAJIIIOB

23 XuMHUyecKre CBOWCTBA BayKHEHIINX HEMETAIUIOB (TaJIOTeHOB, CepHhl, a30Ta, pocdopa, yriaepoa U KPeMHUS) U MX COENUHEHUH (OKCHIOB, KUCIOPOACOAEPIKAIIUX
KHCJIOT, BOJOPOJIHBIX COEAMHEHUI)

2.4 ['eneTnyeckasi CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAIJICKAIINX K PA3TUYHBIM KIIaccaM

2.5 Wnentndukanys HeopraHniecknx coeqnHeHni. KauecTBeHHBIE peakIii Ha HEOPTaHWYECKIE BeIECTBA U HOHBI

3 (OCHOBBI OPraHUYECKON XUMHHU

OCHOBHBIC TIOJIOKCHHSI TCOPUY XUMHUYIECKOTO CTPOCHHSI OpraHUIeCKuX coenmuHeHnit A.M. byTieposa. YTiIiepoIHbIi CKelleT OpraHndecKoi MOJIeKyIbl. KpaTHOCTH

3.1 XUMUYECKOW CBS3U. S- U P-CBSI3U. Sp3-, sp2-, sp-TUOpUAU3AINN OpOUTaleil aTOMOB yTriepoia. 3aBUCUMOCTh CBONCTB BEIIECTB OT XUMHYECKOTO CTPOCHHUS
MoJekyJa. I'omonoru. 'omonornueckuii psa. Mizomepust u u3oMepbl

3.2 [onsitre o hyHKIMOHANBHOH rpymnne. OpreHTaMoHHbIe 3 (hEKTH 3aMecTUTeNeH

33 Hpez[czaBneHHe 0 KJ'IaCCI/I(IiI/IKaI_II/II/I OpraHMYecKNX BemecTB. HoMeHKnaTypa OpraHMYecKHX COSAWHEHWH (CHcTeMaThdecKas) W TpPUBHAIBHBIC HA3BaHUS
BAKHEHIINX NPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIECTB

34 CB00O0THOpaIMKAILHBINA M HOHHBIN MeXaHu3Mbl peakiun. [loHstue o Hykineoduiue u snekrpoduie. [Ipasuno MapkoBaukosa. [Ipasuiio 3aiinesa

35 AnkaHpl. XMMHUYECKHE CBOWMCTBA aJIKAHOB: T'aJIOTEHHPOBAHME, AECTHAPHUPOBAHHE, TEPMUUYECKOE Pa3NIOKEHUE, KPEKUHT, n3oMepusanusd, ropenue. llomydenue
ankanoB. [luknoankanpl. Cienndrka CBOMCTB IWKIIOATKAHOB C MAJIBIM pa3MepoM IHKIIA. Peakiuy nprcoeAMHEHUS ¥ PaJNKAILHOTO 3aMEIeHHS

36 AnkxeHpl. XMMHUYECKUE CBOWCTBA: PEAKIUH MPUCOSANHEHUS (TallOTeHUpOBaHNe, THIPUPOBAHNE, THAPOTATOT€HUPOBAaHUE, THIPATAIINs), TOPSHHS, OKUCICHHS U
nonmMepur3anuu. [IpoMelieHHbIe 1 1a00paTOPHBIE CIIOCOOBI TOTYUESHHSI aJJKEHOB

37 Anxaauensl. XMMHYECKHE CBOICTBAa aKaJMEHOB: PEAaKUWUU NPUCOEAMHEHHUS (THIPHPOBAHME, TaJOT€HHPOBAaHUE), TOpeHUs W nonuMepusanuu. llomydenue
aJKaMCHOB
Anxuabl. XMMHYECKHE CBOMCTBA: PEAKIMH MPUCOCIUHCHHS (TaIOTC€HUPOBAaHUE, THAPUPOBAHUE, TUIPATAIlH, THPOTaJIOTCHUPOBAHKUE) KaK CIIOCO0 MOTyYCHUS

3.8 MOJINMEPOB U OPYIUX IOJIE3HBIX MPOAYyKTOB. Peaknuu 3aMenieHus. ['opeHue alneTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO IIIAMEHU ISl CBAPKHU U PE3KU
MeTayioB. [lpuMeHeHne aneTuieHa
Apenbl. XUMHYECKHE CBOMCTBA OCH30JIa: PEAKIINH AIEKTPO(MUILHOTO 3aMEIICHUs, MPUCOCTUHEHUS (THAPUPOBAaHNE, TANOTCHUPOBaHNE). Peakiusi TopeHws.

3.9 Oco0eHHOCTH XUMHYECKUX CBOWCTB TOxdyona. [lomydyenne OeHzoma. OcoOEHHOCTH XUMHUYECKHUX CBOWCTB crtupona. [lomumepmsanms crtupona. CriocoObl
MOJIYYECHMS] M IPUMEHEHUE apOMAaTHYECKUX YIIIEBOJOPOAOB
Cruptel. llpenensHpie 0HOATOMHBIE CITUPTHI. XUMHUYECKHE CBOMCTBA: B3aWMOJEHCTBHE C HATPHEM KaK CHOCO0 YCTaHOBJICHWS HAIHYHS TUIPOKCOTPYIIIHI, C

3.10 | ramoreHOBOJOPOAAMH KaK CIIOCO0 IMOJTyUeHHsI paCTBOPUTEIICH, BHYTPHU- U MEXMOJICKYJIsipHas Aeruapartanus. Peakius ropenus. [lonydenue ataHoma: peakus

6p0)KGHI/I$I TJIFOKO3bI, Fr'uApaTainns 3STUJICHA. OTUJICHIJIUKOJIb U TJIMOCPUH KaK NPCACTABUTCIIN IMPCACIBbHBIX MHOIOAaTOMHBIX CIIMPTOB

3.11

Denon. XuMHuyecKre CBOWCTBa (heHoa (peaklMy ¢ HaTpUeM, THAPOKCUAOM HaTpusi, Opomom). [lonyyenune denona
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3.12

Anbiernnbl. XuMHYECKAE CBOWCTBA MPEAETbHBIX albJIETHIOB: THAPUPOBAHNE, KAUYSCTBEHHbBIE PEaKIMM Ha KapOOHWIBHYIO TPYIIY (peakuus «cepeOpsHOTO
3epkana», B3amMmojeicTBue ¢ TuapokcugaoMm Memu (II). [lomydeHme mnpenaenbHBIX ambIACTHIOB: OKHCICHHE CIUPTOB, THApATAIlUs alleTHIICHA. ATICTOH
KaK IPEJICTABUTEIh KeTOHOB. OCOOCHHOCTH PEAKITHN OKUCIICHHSI alleTOHA

3.13

Kap6OHOBLI€ KHCIIOThl. XMMHUYECKHE CBOMCTBA OpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX Kuca0T. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTBI.
HOJ'IyLIGHI/Ie npeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT: OKHCJICHUC aJIKaHOB, AJIKCHOB, NCPBUYHBIX CIIHMPTOB, aJIbACTHUIOB. Bricoine MNpCEACIbHBIC U
HEMPEACIBHBIC Kap6OHOBLIe KHCJIOTBI

3.14

Crnoxuabie 3¢upsl u xupbl. CriocoObl MOMyYeHHs CIOXKHBIX 3(upoB. OOpatuMocTh peakiuu dtepudukanyu. [IpuMeHeHne CIIOXHBIX d3QHUPOB B MHUIIEBOH U
nap¢$oMepHON MPOMBIIUIEHHOCTH. JKHUPBI Kak CI0KHBIE 3(QUPHI TIMIEPHUHA W BBICIINX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOIMCTBA XHMPOB: THIPUPOBAHHE,
OKHCJIeHHE. ['Maponn3, WM OMBIICHHE, KUPOB KaK CIIOCOO NMPOMBIIMIJICHHOTO IMOJMYYECHUS! COJeH BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KaK COJM BBICIIMX
KapOOHOBBIX KHUCIIOT

3.15

XUMHUYECKHE CBOWCTBA INIIOKO3bI: PEAKIHUHU C YIaCTHEM CIMPTOBBIX U AJIBICTHIHON I'PYIII U MOJIOYHOKHCIIOE OpoxeHue. [IpuMeHeHne riroko3bl, e€ 3HaueHue B
KU3HEICSATENbHOCTY OpraHusMa. Jlucaxapunsl: caxaposa, MajlbpTo3a. BoccraHapinuBarole 1 HEBOCCTaHABIMBAOLIME Jucaxapuabl. ['uaponus qucaxapuios.
INomucaxapunpl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYJ Kpaxmaia, TJIMKOTeHa U IeJuTroso3bl. Pu3nyeckue CBOICTBa Kpaxmaia U LEJUIIOO3BI.
XuMHUYECKHE CBOWCTBA KpaxMaia: THIPOJIN3, KaueCTBEHHAsl PEaKkys ¢ HOJAOM. XMMUYECKHE CBOMCTBA LEJUIIONI03bI: THAPOIIN3, OIyIeHUE 3()PUPOB LIEITUII0I03bL.
ITonsTre 06 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIH MIENK)

3.16

AMUHBI. AMHHBI Kak OpTraHUYCCKHUE OCHOBAHUA: pCaKIUU C BOHOﬁ, KHCJIOTaMH, PECAKIUA TOPCHHUA. AHUIIUH Kak MMpEACTaBUTECIIb apOMATHYCCKUX aMHHOB.
XHUMHUYECKHE CBOMCTBA AaHMIMHA. B3aUMOJCHCTBHE C KHUCJIOTaMu, 6p0MHOI>'I BO,I[OI\/'I, OKHCJICHHC. HOJ'Iy‘ICHI/IC AMHWHOB QJKWJIMPOBAHUECM aMMHAKa H
BOCCTAHOBJICHUCM HUTPOIPONU3BOAHLIX YIJICBOJOPOAOB

3.17

AMUHOKHUCIIOTHI ¥ OEJIKH. AMHUHOKHCIIOTHI Kak aM(oTepHbIe opranndeckue coequaeHuss. OCHOBHBIC aMHHOKHUCIIOTHI, 00pa3yrolue 0eiaKki. XUMHUECKHE CBOHCTBA
OCJIKOB: THIIPOJIN3, ACHATYpAIlHs, KaUeCTBEHHBIC (IBETHBIC) PEaKITNy Ha OCITKH

3.18

CtpoeHne M CTPYKTypa HOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJMMEPOB OT CTPOCHHUS MOJEKYJ. OCHOBHBIE CIOCOOBI MOIYYEHHUS BBEICOKOMOJIEKYIISIPHBIX
COCJIMHCHMI: PEaKIIMH MTOJUMEPU3alMU U MOJIMKOHAeH camu. Kiaccudukaiysi BOJIOKOH

3.19

I/I,Z[GHTI/I(i)I/IKaLII/IH OpTraHUYCCKUX COCHHH@HHﬁ. Pemenne SKCIICPUMCHTAJIbHBIX 3aJa4 HAa paClIO3HABAHNUC OPraHNYCCKUX BCUICCTB

3.20

I'eHeTnyeckas CBSA3b MCKAY KJIaCCAMU OPTaHNYCCKUX COGILI/IHGHI/Iﬁ

XHUMHA U )KU3HDb

4.1

Xumusl B IOBCETHEBHOM skm3HU. IIpaBmia 6e3onacHoi paboOTH ¢ €IKUMH, TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMH, CPEJACTBAMHU OBITOBOW XUMUH

4.2

XuMUS ¥ 370pOBbe. XUMHUsI B MEIUIIMHE. XUMHUS U CEIIbCKOE XO3IUCTBO. XUMHUS B MMPOMBIIUICHHOCTH. XUMHUS U DHEPTETHKA: MIPUPOIHBIN U MOMYyTHBIN He(TAHON
ra3bl, HX COCTaB M UCob30Banue. CoctaB HedTu u e€ nepepaboTka (MPUPOIHBIC HCTOYHHUKH YTIIEBOIOPOJIOB)

43

XuMmust ¥ 3KoJorusd. XUMUYECKOE 3arpsA3HCHUE OKPYXKAIoIIeH cpenbl M ero nocienctsus. OxpaHa rugapocdepsl, mouBbl, atMochepsl, Guopsl u (ayHbl OT
XUMHYECKOT0 3arpsizHeHus. [Ipobiiema 0TX0H0B M MOOOYHBIX MPOAYKTOB. AJTbTepHATHBHBIE HCTOYHUKH YHEPTHH

4.4

OO0mue mpeacTaBiIeHUs] 0 MPOMBIIIIEHHBIX CIIOCO0aX MONYYeHHS XUMHUYECKHX BEIMIECTB (Ha MpHUMeEpe MPOM3BOJCTBA aMMHaKa, CEPHOW KHCIOTHI). UEépHas u
1BeTHAs MeTauryprus. CTEKJIO U CHIIMKaTHAs! MPOMBIIUICHHOCTD. [IpoMeITiuieHHas opranudeckast Xumrsi. ChIpbE 11T OPraHUIeCKON MPOMBIIIICHHOCTH

Tunbl pacu€THBIX 3a1a4

5.1

PacuéTel Macchl BCIICCTBA UJIH 00BEMa ra3oB 110 N3BECTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UJIN O6’béMy OJHOI'0 M3 YHAaCTBYIOIIUX B pCaKIIMK BCUICCTB

5.2

Pacuétsl TemnoBoro 3¢ dexra peakyu
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5.3 PacuéTbl 00bEMHBIX OTHOIICHHUH T'a30B MPH XMMHUYECKUX PEAKITHSIX

5.4 Pacuérel Macchl (00bEMa, KOJTHIECTBA BEMIECTBA) MTPOTYKTOB PEAKITHUH, €CITH OJTHO M3 BEMIECTB JTAHO B U30BITKE (MMEET TPUMECH )

55 PacuéTer MaccoBoit v 00bEMHOI TOTH BEIX0/1a TIPOYKTA PEAKITHH
) OT TEOPETHUECKH BO3MOKHOTO

56 Pacuétel Mmaccel (00BbEMa, KOJMYECTBA BEIECTBA) TPOAYKTA PEAKLIMH, €CIIM OAHO U3 BEIIECTB JaHO B BUAE PACTBOPA C ONpeAeIEHHON MacCOBOM qojei
' pacTBOPEHHOTO BEIIECTBA

5.7 PacuéThl ¢ NCTIOIH30BaHUEM MTOHATHH «MACCOBAs JOJIS, «MOJIIPHAs] KOHIEHTPAIUS, «PACTBOPHUMOCTH

53 Haxoxmenne MoneKkysipHO (hOPMYITBI OpTaHIHYECKOTO BEIIECTBA 110 €T0 IIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB, UIIH 110

IIPOJIyKTaM CrOpaHusi
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