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MNOACHUTEJIbHAS 3AIINCKA

Paboyas nmporpamMMa o XMMUH Ha YpOBHE CpeHEro 001iero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oeneparnuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHHUA defepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBiaeHHbIX B DeaepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeNIbHBIE MPOTrPaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuyeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEO0OXOIUMYIO JUISl aJalTallii UX K ObICTPO MEHSIOIIUMCS YCIOBHUAM JKU3HU B COLIUYME, a TAKXKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MnpodeccrnoHanibHOr0 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHHUTUIMH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosararomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
HOJArOTOBKHM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejesieHUue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUH oO0ydJaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIuHOTro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJENIbHBIX TEM;

e [peasiaraeT NPUMEPHYIO MTOCIIE0BATEIbHOCTD U3yUeHHs yueOHOTro MaTepuasa ¢ yuéTom
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX  MEXKIIPEIMETHBIX CBA3CH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejlell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEéHHOM YpPOBHE C y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHIO COJEp’KaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMME 10 XMMHH IIPETYCMOTPEHA IPEEMCTBEHHOCTh
¢ o0yyeHreM XMMHUH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl. 3a mpeiejaMu YCTaHOBICHHON
IPOrpaMMOil 0 XUMHH 00s3aTeNIbHOM (MHBApUAHTHOM) COCTABIISIIOIICH COAepKaHUS y4eOHOTO
npeamera «XUMHUs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro BapHaTUBHOW COCTAaBJISIONIEH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToJokeHUsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriay0a&EHHOTO ypoBHEH B cucTeme aud QepeHIMpOBaHHOTO 00yUeHUs Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3YYEHUs HAPaBJICH Ha
peau3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJTYYESHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4Y€HUs CIEHATbHBIX €CTEeCTBEHHO-HAYYHbIX U XUMUYECKUX AUCIMILIUH B By3axX U
OpraHu3aIysaX cperHero nmpodeccuoHaabHOro 00pazoBanus. B 3Tol cBs3M M3ydeHHE mpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IIPEUMYILIECTBEHHO HA PACLHIMPEHUE U YIIyOJIeHHe TEOPEeTUUECKONH U
NPaKTUYECKOH MOJATOTOBKH OOYYaIOUIMXCS, BBIOPABIIMX ONPENEIEHHBINA MPpOQuiIb 00ydeHHUs, B
TOM 4YHCIE C TMEPCIEeKTHBOM TMOCIEIYIOMIEero MOIYyYeHHs] XUMHYECKOTo oOpa3oBaHUS B
opranuzanusax npodeccuonanpsHoro oopazosanusi. Hapsay c stum, B cBere Tpedoanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeanero oOmiero oOpa3oBaHMs H3ydeHHE MpenMeTa «XHUMHS» OPHEHTUPOBAHO TaKXkKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00y4arOImUXCs, Ha (GOPMUPOBAHKE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUHN palMoHaTu3alu y4eOHOro Tpyna U 00OOIIEHHBIX
CIO0CO0O0B JEATENHOCTH, UMEIOLIUX MEXIUCIUIIMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocraBmsitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3y4YEHHS SIBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COJEepXaHHUs THX KYpCOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 06a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABISET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUNH U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU IOJIydaeT OMNPEesIEHHOE TEOPETHUECKOe
JOTIONIHEHNWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUN  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOnE€HHOM ypOBHE M3Y4EHHUs MpeaMera obecreyeHa
BO3MOXHOCTh 3HAYUTEIHHOIO YyBEIMUYEHHs 00bEMa 3HAaHUH O XHMMHUYECKHX DJIEMEHTaxX U
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YriyOJeHUs MPEeACTaBIECHUN O CTPOECHUU
BEIIECTBAa, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaklHii, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepruoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pPa3pyLIEHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECCaX U DJIEKTPOJIM3€ pacIIaBOB U PacTBOPOB
BEIIECTB. B Kypce OpraHM4ecKOil XWUMHUU TPHU PACCMOTPEHHH PEaKIIMOHHON CIIOCOOHOCTH
COCTMHEHUH yJemnsieTcss 0co00e BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A (deKTax, O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Ocoboe 3HaYeHne UMEeT TO, YTO Ha COJepKaHHWE KYPCOB XMMMHU YIIyOJIEHHOTO YPOBHS
M3YYEHHUS 1715 KJIACCOB OMpeAenaEHHOro npodus (M1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JOTIOTHEHUH K 0011el CUCTeMe MPeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMHKO-(U3NIECKOTO NPpoduist 60bIoe
3HaYeHue OynyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeidl xumuu. llpu u3ydenun
npeaMeTa B JaHHOM cliydae akIeHT OyJeT cAeflaH Ha OOIIHOCTh METO/0B MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOPUH B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKyJIsipHasi TeOpus B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbI TEPMOAMHAMHKH, DSJIEKTPOJIN3a,
IIPEICTABIICHNS O CTPOCHMHU BEILECTB U IPYToO€.

B 10 e Bpems B coaep:kaHUU MpeaMeTa Ui KJIacCOB XUMUKO-OHOJIOrH4ecKOro nmpodus
OonbIIMIA yAETbHBIN Bec Oy/leT MMEeTh OpraHuyeckas Xumus. B 3ToMm ciydae mpenoctaBiisercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KIETKH KaK
OMOJOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMUbL, OEJKW, YIJIeBOJbI, HyKJIEUHOBBIE KUCIOTHI U apyrue. Ilpu stom
3HaHUS O COCTABE M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CILy’KaT OCHOBOM JIJIsl U3YYEHHUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, IUIIEBAPEHUS.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB MIO3HAHHUA U OIbITA MPAKTUUECKOT0 NPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YEHUE MpeaMeTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAyYHBIE IPEIMETHI»,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.

[Tpu uzyyenun yueOHOro mpeamera «XHUMHs» Ha YrIIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHMHHM Kak 00J1acTH
COBPEMEHHOT0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITeIbHOCTH 4YeJIOBeKa U OJHOI0 U3
KOMIIOHEHTOB MUPOBOW KYJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOJIEHHOM YpPOBHE H3Yy4eHUs
IIpeIMeTa MpeAroaraeT peaau3aluio Takux Lelel, Kak:

e (opMupoBaHME NPEACTABICHUI: O MaTepUAIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUM ITPUPOJBI, O MECTE XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK U €€
BeJylieil posin B 00eCleueHUH YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA: B PEIICHUU
po0JieM SKOJIOTMYECKOM, SHEPreTUYecKod W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/JaHIMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHHKOB 3HEPTUH, B 00eCTI€YeHUU
palMOHATIBHOTO TPHPOJIONIONB30BaHMs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIeH
KYJIbTYpbl YeJlOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpELE;

® OCBOCGHHME CHUCTEMBl 3HAHUM, JIEXKAIIMX B OCHOBE XHMHMYECKOW COCTABIISIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (yHIaMEHTAIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOEHUM BEIIECTBA HAa Pa3HbIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJSIPHOM, O TEPMOAUHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEAKIHi, 0 XUMHUYECKOM
paBHOBECHM, PAacTBOpax M AMCIEPCHBIX CHUCTEMaX, 00 OOIMIMX Hay4uHBIX NMPUHIUIAX
XUMHYECKOI0 ITPOU3BOJICTBA;

e (¢opMHupoBaHHE Yy OOYyYaOIIMXCS OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKHX 3HAaHUU Ui OOBACHEHHMS KJIIOYEBBIX MIEH U mpobiem
COBPEMEHHOM XUMHUU, 75 OOBSCHEHHS M MPOTHO3WPOBAHUSA SBIICHUH, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPAMOTHOIO pelleHHs] MpoOsieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKU C IMO3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEACTBUI OBITOBOM M MPOWU3BOJACTBEHHOU JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOM ¢ XUMHUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHNUEM U I1€PEPAOOTKOM BELLIECTB;
yriyOJieHHe TPEACTABICHUH O HAydyHbIX METOAaX IT03HAHMs, HEOOXOAUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XMMUYECKUX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH 1 TIOBCETHEBHOM
JKU3HU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKITHI IIETOCTHON
CHCTEMBI Cpe/iHero o0miero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMUsA» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTb IPUOOPETAIOT TaKUE LIeJU U 3aJjauH, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAKEHHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALMUA K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodecCHOHaNBbHOM U OOIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOIB30BAHUS, PA3BUTHUE
HKOJIOTMYECKON  KyJIbTypbl,  NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJNE3HOU
AKOJIOTUYECKOU JIEITEIHHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero odmiero oopazosanus B 10 kiacce — 68 dacoB (2 4aca B HEZIETIO),



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHMYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoja. XUMHUYECKas CBA3b B OPraHUYECKUX COEIMHEHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
CBs13H (OOMEHHBII U IOHOPHO-aKLENTOPHBIH). TUITBI TepeKpbIBaHUSI AaTOMHBIX OpOUTaseH, G- U T-
cBsa3u. OpuHapHas, JBoWHAs W TpoilHas cBa3b. CrocoObl pa3pblBa CBA3€H B MOJIEKYJIax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, HykjIeo(puie u dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIUHEHUN.
Monekynsapusie U CTpyKTypHble (Qopmynbsl. CTpyKTypHble (DOPMYIBI PA3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o ki1accu(uKaluy OpraHudeckux BemecTs. [IoHsaTHe 0 GyHKIHOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcobeHHocT W KjIaccu(uUKalus  OpraHMYEeCKUX  peakuuid.  OKUCINUTENbHO-
BOCCTAHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpU HarpeBaHuu (IJIaBleHUE, OOYIJIMBaHWE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opburaneit yriepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYeCKHe CBOWCTBA aJIKAaHOB: pEaKLUU 3aMElIeHMs], N30MEpHU3aIiH, JErUIpUpPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) UKI0aIKaHOB. CrlocOoOBI MOMYyYeHHS U PUMEHEHHUE IUKII0ATKaHOB.

Anxensl. ['oMonoruyeckuii ps ankeHoB, o0mias Gopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3alMs aTOMHBIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMeTrpuyieckas (Iuc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUHMM IIPUCOCIAMHEHMs, 3aMCILUECHHUS B (-
MIOJIOKEHUE TIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U TPUMEHEHHUE aJIKeHOB.



Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
HOJIy4EeHHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEpPU3alK U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3o0a. [Ipeacrapnenue 06 OpUeHTHPYIOLEM AEHCTBUN 3aMECTUTEINIEH B
OCH30JIbHOM KOJIbIIE Ha IPUMEpPE AIKWIBHBIX PaJAMKalOB, KapOOKCHIIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTYYEHUs U IPUMEHEHUE apOMATUUYECKUX YIIIEBOIOPOIOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(TH: MEepPEeroHKa, KPEeKUHT
(TepMUYECKH, KaTalIUTHUeCKuil), pudopmunr, nuponus. [Ipogyktel nepepaboTtku HedTH, UX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
TaJIOTeHa Ha TUAPOKCOrPYIIy, HUTPOIPYIIy, LHAHOTPYMNIy, aMHHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Miénoud. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHMSX.
Hcnonb30BaHue TraloreHIpOM3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHMKE W NpPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
(bu3nYECKUX CBOMCTB YIJIEBOJAOPOOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIUi YIIIEBOIOPOIOB
pa3IMYHBIX KiaccoB (oOeciBeurBaHuEe OPOMHOW MIIM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJIMs, B3aUMO/ICHCTBUE alleTUIICHAa C aMMHaYyHBIM pacTBOpoM okcuia cepedpa(l)), kauecTtBeHHOE
oOHapyXeHHe YriiepoJa M BOAOpPOJa B OpPraHMYECKUX BEUIeCTBAaX, MOJyYEHUE HTHIIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomuieHue ¢ kosulekuusmu «Hedpte» u «Yromp», ¢ obpaznamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBl, MOJEIUPOBAHHE  MOJIEKYJ]  YIJIEBOAOPOAOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja U
sTanona). ['omonoruueckuil psz, oduas Gpopmyna, H30MepHsi, HOMEHKIATypa U KIacCUPUKALIHSL.
@u3nyecKkue CBOICTBA NPEICNIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBA3UM MeXay
MOJIEKYJIaMH CIIMPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMM 3aMEILeHHs, AeTUIpaTallui, OKHUCICHMUS,
B3aMMO/ICHICTBHE C OPraHNYECKUMHU U HEOPraHMYECKUMHU KucioTaMu. KauecTBeHHas peakiys Ha
OJTHOATOMHBIE CHUPTHI. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHoOroaToOMHbl€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakuii HykJIeopuIbHOTO 3amerenus. JleiicTBue Ha opranu3M denoBeka. CrocoOb! MoTydeHus
Y IIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHune (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJeruIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3WYEeCKuEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KUCIOT. BogmopoaHbIe CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEeaKIMs 3Tepu(UKAUM, PEAKLUU C y4acTHEM
YTII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbMHOW KHCIOTHL. [loHATHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OCO0eHHOCTH CBOMCTB HEMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIJIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['omonornueckuit psa, obmas Gopmyna, H30MepUsl U HOMEHKJIATYpa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKHU HEMPeIeIbHBIX )KHUPHBIX
KucaoT. JKupsl B mpupoze.

MBpUI4 KaK COJTM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®uznyecKue CBONCTBA U HAX0XKIEHUE B Ipupoae. PoTocuHTE3. XMMUYECKHE CBOMCTBA IITHOKO3bI:
PEAKIMHU C YYaCTHEM CITUPTOBBIX U aJIbJCTHIHOM IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEeHHeE.
[TprmeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEISSITeIbHOCTH oprannu3Ma. Jlucaxapusl: caxaposa,
MaibTO3a M JakTo3a. BoccTaHaBnuBaromue U HEBOCCTaHABIMBAIOUINE Aucaxapuabl. ['uaponaus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, IJIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJd KpaxMmania, IJIMKOIeHa MW ILe/uirono3bl. dusznueckue
CBOICTBa Kpaxmalia U LIeJUTI0JIO3bl. XUMUYECKUE CBOMCTBA Kpaxmasa: TUIApOIn3, KaueCTBEHHAas
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LEJUIIONO3bI: TUAPOJIN3, IMOJIydeHHe 3(PUpoB
1eJuTI00361. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS! BELIECTB U HUX IPEBPAILEHUIN: pacTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CITUPTa



B albJETH]l HA PACKAIEHHOW MEIHOMN NMPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
KaJiis (BO3MOKHO KCIIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEAKIIMK Ha aJIbJIETUIBI (C
ruapokcuoM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzanMopelicTBue Kpaxmalia ¢ HMOJIOM, pElICHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
3pUPBD».

A3oTcoaepxalyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanuss amMHHOB:
amudaruyecKkue U apoMaTHUECKUE; NMEPBUYHbBIC, BTOPUUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMUMHUYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aIKHMJIMPOBAHUE, B3aUMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOMN KUCI0TOK. CONM aJIKUIaMMOHMS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJieKyje aHuiInHAa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHMIIMHA.
KauectBennsle peakuuud Ha aHWwiMH. CrnocoObl TMOMy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301A.

AwmunHokuciaotel. Homenknarypa u uzomepusi. OTaeinbHbIe IPEICTABUTENN (l-:aMHUHOKHUCIIOT:
[JIMLYH, alaHuH. OU3nYeCKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKiys MOJIUKOHECH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupoHbie noauMepsl. [lepBudHas, BToprudHasi ¥ TPETHUHAS CTPYKTYpa OEIKOB.
XUMHYECKUE CBONCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIE PEAKIIUU Ha OCNIKH.

OKCIEPUMEHTAIbHbIE METOJbl M3Y4YEHHS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BoOJIe, JeHATypalus OIKOB MPH HarpeBaHHUH, IIBETHBIE PEAKIIMH Ha OEJKH, pelieHue
OKCIIEPUMEHTAJIBHBIX 337a4 M0 TeMaM «A30TCOJIEpKalllie OPTraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpU3AIluu, CpefHsis MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX COSTUHEHNN — TIOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

[Tonumepubie maTepuansl. [InacTmaccsl (MOJUATUIIEH, TOTUIPOIUIIEH, TOTUBUHUIXIOPU]L,
MOJIMCTUPOII, TOTMMETHIMETAKPUIIAT, TOTUKapOOHATHI, MoTMATUIeHTepedTanar). Y Tuiu3anus u
nepepaboTKa MIacTuKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyykd (OyTaIneHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbBIE (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HauYeHus (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEPUMEHTAIbHBIE METOAbl U3YUEHUS! BEIIECTB M UX MPEBPALLECHUN: 03HAKOMIIEHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyyKoB, peLICHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «Pacno3HaBaHMe J1IaCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxaenrne MoneKyasspHOi GopMyIbl OPTaHUYECKOTO COSTMHEHUS 10 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHOU (OpMYIIbI OPraHHYECKOTO



coeTMHEHMS 10 Macce (00BEMY) TPOTYKTOB CTOPaHUS, 110 KOJMYECTBY BEIIeCcTBa (Macce, 00bEMY)
IOPOAYKTOB PEAKIMU W/HIM HMCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMyJIbl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKMX CBOHCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€l IIpU UM3ydeHHUH opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHUA, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKkauus, HaOIOJCHHE, H3MEpEHHE, IKCIIEPHUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®u3uka: Marepusi, aroM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKylla, IHEPreTHUECKUn
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BelIecTBa, (PU3NYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], CKOPOCTh, JHEPT S, Macca.

Buonorus: kierka, opraHusM, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCIKH,
YIJIEBOJIBI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hpie NCKOMIAEMbIE, TOTIIIHBO.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa3oBaHUs BEIICICHBI
CIEyIOIIMNE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Tpa)kIaHCKON
UJECHTUYHOCTH; TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEACIICHHIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMAMH TOBEICHUS; HaJIH4Yue
MIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpbI; CIIOCOOHOCTh CTABUThH EJIHU U CTPOUTH KU3HEHHBIC
IIJIaHBI.

JIMIHOCTHBIC PEe3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOopMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHYECKOUN NEATSIEHOCTH 00YUaIONMUXCs B MPOIIECCe peaTn3aun
00pa30BaTeNbHO 1eATEeTbHOCTH.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKalT cPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOUN JNEATSIILHOCTH 00YUaIONMUXCs B MPOIIECCe peaTn3aun
00pa3oBaTebHON AeSTEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS O0YYAIOIIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATEIbHBIX 3a/a4, BHITOJHEHUN XUMHUYECKUX dKCIICPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPU aHAJIM3€ Pa3IUYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY W HAy4YHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUU;

YBO)XEHHSI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM M TMPAKTUYECKOTO MPHIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHbIE HAYKH €CTh pPe3ylbTaT HAJMUTENbHBIX HAOIIOACHHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTATBHBIX TMTOMCKOB, TOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHKOB;

WHTEpECa M TI03HABATEIPHBIX MOTHBOB B TIOJYyYE€HWH U TIOCIEAYIOIIEM aHAJIM3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TTOBE/ICHHS;

CITOCOOHOCTH OIICHWBATh CUTYAIlNH, CBSI3aHHBIC C XUMUUECKUMU SIBICHUSMU, U TPHHUMATh
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYNKM CBOHUX TOBAPUILEH C MO3ULMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U € Y4ETOM OCO3HAHUS MOCIIEICTBUN TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30macHOro oOpasza >KW3HH, HE00XOIUMOCTU
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;



coOOIeHHsT TpaBWJI O€30MacHOTO OOpaIleHHs C BEIIeCTBaMU B OBITY, MOBCEIHEBHOMN
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBUIYaTHbHOU TPACKTOPUHU 00pa3oBaHusl, OyayIien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATILHOM CPEIBI;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEIPUHUMACMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTU ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(DOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XWMHH JJISI COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONH O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI,
00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaJIM3a W OOBSICHEHMS SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAANIMX B HEM HM3MEHEHHH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAyYHBIX (PaKTOB M UMEHOIIMXCS TAaHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIBHO HCIIOIb30BAaTh XMMUYECKUE 3HAHUS IS peIIeHNs Tpo0iemM
B pPeasIbHBIX )KU3HCHHBIX CUTYaINsAX;

UHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
aKTMBHOMY IMOJYYEHUIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3JIMYHbIX cepax mpodecCHOHANTBHOMN AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI MO0 XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I$[ 06y‘-IaIOHlI/IXC$[ MG)KI[I/ICHI/IHJH/IHapHI)IG
(MeXnpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMA, HAY4YHbIH ()aKT, IPUHLIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHbIe JEeHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatoipe (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIINHN 00YyJaromnXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH Y4eOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LENU JEATeNbHOCTH, 3a/laBas NapamMeTpbl U KPUTEPUM HUX JIOCTUKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU yYCTaHaBJIMBaTb WX B3aWMMOCBA3b, HWCIIOJb30BATh
COOTBETCTBYIOIINE OHITHS JJIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUU BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHUBHBIC, IeTyKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PaCCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIHPOBATH BHIBOJBI U
3aKJIFOYCHUSI;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEJACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJICMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELHICHUH Y4eOHBIX



MIO3HABATEJIBHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IIPU3HAKOB U3yYaeMbIX BEILECTB U XUMUUECKUX PEaKLUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOlecca, CaMOCTOSITENBHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY TIIOMCKY METOJOB peIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel MHTepHera),
aHATM3UPOBATH HH()OPMAITHIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoOChl M TMPUMEHSATh pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
uH(popMaluu, He0OXO0AUMOM /1JIs BBINOJIHEHUS YUe€OHBIX 33/a4 ONpeAeaEHHOrO TUIA;

IpUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTW4yecKue) 3HakKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAOAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI B XOZ€ TUAIOTa U/UITH TUCKYCCHH,
BBICKA3bIBATh UieH, OPMYITHUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNaTh C TMpPE3EHTAIeil pe3yabTaToB MO3HABATEIbHOW AEATEIbHOCTH, IMOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYEeCKOH paboOThl MO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOro MpoekTa, U (POpMyIHpOBaTH BBIBOJBI MO pe3yjbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM IMyTEM COTJIACOBAHUS MMO3ULIUHI B X0€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIE y4eOHbIE 1eiiCTBHS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBJIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI W 3aJadyd, KOHTPOJIMPOBATh M M0 Mepe HEeoOXOAMMOCTH KOPPEKTHPOBAThH
IpeylaraeMblii alrOpUTM JIEHCTBUH IPU BBIOJHEHUH YYE€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKLUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMbI IO XMMHUHU Ha yriyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOLero o0pa3oBaHMs BKIIOYAIOT crienuduueckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHs M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJbI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEATbHBIX >KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XUMUEH. B mporpamme 1o XuMuu peIMETHBIE PE3YNbTaThl IIPEACTABIEHBI 110 TOaM
U3Y4YCHUS.

10 KJIACC

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTpa)karoT:

c(OpPMHPOBAHHOCTD MPE/ICTABIECHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUHU B CHCTEME
€CTECTBEHHBIX HAYK U €€ POJIM B 00ECIIEYEHUU YCTOMUHNBOIO Pa3BUTHUS YEJIOBEUECTBA B PEILICHUU
po0JieM SKOJIOrMYECKOM, SJHEPreTUYECKON M MUILEBOM 0€3011acCHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX HCTOYHMKOB SHEPrUH, B OOECIEUEHMH pPallMOHAIBHOTO
IPUPOJONOIB30BaHUS, B POPMUPOBAHUU MUPOBO33PEHMS U OOILEH KYIbTYpPhI YEIOBEKa, a TAKXKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON Cpeie;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
TOHSITHS — XAMHYECKUI JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs: 000JI0UKa atoMa, S-, P-, d-aToOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIM3alus aTOMHBIX OpOUTasei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIEHHS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOAHBIN CKeNeT, PYHKIMOHAIbHAS TPYIIA,
panukal, CTpPYKTypHble GopMyinbl (pa3BEPHYTHIE, COKpaUIEHHbIE, CKEJIETHbIE), H30MEpus
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreoMEeTpHYecKas, ONTHYECKasi), H30MEPbI, FTOMOJIOTHYECKUI
psil, TOMOJIOTH, YIJIEBOJAOPOJbI, KUCIOPOA- M a30TCOAEpXKAIIUe OPraHU4YEeCKHE COEIUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHbI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHUS OpraHUYECKHUX BemecTB A. M.
ByrnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHNUs U IPEBPALLEHUS SJHEPTUH ITPU
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHUS, JIe)KAlllMe B OCHOBE MOHUMAaHHS MPUUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBIICHUMN;
MPEJICTABICHUS] O MEXaHU3MaxX XMMHUYECKUX DPEaKIHi, TePMOJMHAMUYECKHX U KUHETHUECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUU aTOMOB M I'PYyII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTantsl | u |l poxa); hakromornveckue cBeneHUs
O CBOWCTBax, COCTaBe, MOJIyYEHUH U O€30I1aCHOM HCIIOJIb30BAaHMM BAaXKHEHIIMX OPraHMYECKHX
BEIIECTB B OBITY M IPAKTUYECKON MAEATEIBHOCTH YEIOBEKa, OOLIMX Hay4YHbIX HPUHIUMIAX
XUMHUYECKOT'0 IIPOU3BOJICTBA (Ha MIPUMEpE MPOU3BOJICTBA METAHOIIA, TIEpepabOTKU HePTH);



C(OPMHUPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATHH, yCTAaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUISl COCTABIICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKLIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPECTBOM COCTABJIECHNUS AJIEKTPOHHOIO OanaHca 3TUX peaKIHid,
peakuuii HOHHOro 0OMEeHa MYyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlUU  HX
XUMHYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH NIPUHAJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K OIpPEeNEHHOMY KJIacCy/TpyIIe COeIUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL OT/I€TbHBIX MPEACTABUTENIECH OPraHNYEeCKUX BEIIECTB (ITUIIEH, alleTUIIEH, TOIYOJI, TIIMLEPHH,
STHJIEHIJIMKOJIb, (heHO, popManbaernu, aneTaabAerul, aleToH, MypaBbUHas KUCIIOTA, YKCYCHasI
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJIBMHUTHHOBAs KUCJIOTHI, IVIMLWH, aJlaHWH, MaJbTo3a,
($pyKTO3a, aHWIINH, IUBUHUJII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTPOEHHUE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJMCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHS TMOATBEPXKAAaThb HAa KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPAaTHOCTU MU THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPH30BaTb MCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHUPOBAHHOCTh BIAQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUS — HaONIO/IEHUH, W3MEPEHUH, MOJIEIMPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSITeIbHOCTH — aHalIW3 U CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTEMaTH3alluiO, BBISBIICHHE
IIPUYMUHHO-CJICICTBEHHBIX CBA3EH — I U3y4EHUS CBOMCTB BEILIECTB U XUMUYECKUX PEaKLUM;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUIMHU U
NpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJb30BaTh CUCTEMHBIE 3HAHUSA IO



OpraHUYECKON XUMHUU IJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO NIPUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmylram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMHM C UCHOJIb30BaHUEM (DHU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAJTU3UPOBATH U OICHUBATHh C MO3HUIIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W IMPOM3BOJCTBEHHOM JESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIIeCTB, HCIOJIb30BaTh IMOJYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENILHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MTOJIyYeHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIUn
YIJI€BOIOPOAOB PA3IUYHBIX KIACCOB M KUCIOPOACOAEPKAIIUX OPraHUYECKUX BEILIECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, MPEACTABIATh B pa3IUyHOW (opme pe3yabTaThl HKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOiroaaTh MpaBWiia AKOJIOTUYECKU IIeJIeCO00Pa3HOro MOBENEHUsT B OBITY M TPYIOBOU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOAHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEMCTBMSI Ha JKHUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cMblci nokazatesns [1/1K;

aHATM3UpPOBaTh  1I€JI€COO0PAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
UHGOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi MHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalLnIo, repepadaTbiBaTh €€ U HCIO0JIb30BATh B COOTBETCTBUM C MOCTABJIEHHON yueOHOM
3agaden.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pOBbHIE)
n/n TEM MPOrPaMMbI Bcero Konrpoapueie  Ipakrueckue oOpa3oBaTe/IbHbIE PecypChl
padoThI padoTshI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[TpeamMeT opraHuuecKoi
11 xumuu. Teopusi cTpoeHusI 7 bubarorexa IIOK https://m.edsoo.ru
OpPraHMYECKUX COCAMHCHUN A. ButGnuorexa PDIII https://resh.edu.ru
M. bytneposa
Hroro no pazneny 7
Pa3znen 2. YrieBoaopoasl
21 [TpenenbHbIC YIICBOAOPOIBI — 3 bubnuorexa [IOK https://m.edsoo.ru
AJIKaHbI, [IMKJI0AJIKAHBI bubmmorexa POIII https://resh.edu.ru
99 HenpenenbHble yriaeBo0pPOIBL: 9 1 bubaunorexa IIOK https://m.edsoo.ru
aJIKEHBI, aJIKaJIHEHBI, aIKUHEI bubmmorexa POIII https://resh.edu.ru
23 ApoMaTHyecKue yrieBoa0pOIbl 5 bubnunoreka [IOK https://m.edsoo.ru
(apeHsr) bubaurorexa POIII https://resh.edu.ru
24 ;iti?;ﬁ;f;f;q;xmm 3 bubmorexa LIOK https://m.edsoo.ru
bubmmorexa POIII https://resh.edu.ru
nepepaboTka
95 ["anmoreHnpon3BoOIHBIC 4 1 bubmmoreka [{OK https://m.edsoo.ru
YIJIEBOJIOPOIOB bubnurorexa POIII https://resh.edu.ru
Hroro mo pazaeny 24

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bubmmoreka [{OK https://m.edsoo.ru
A . D 1
3 Criupret. dexon o bubGnuorexa POIII https://resh.edu.ru
Ypoku
KapOoHunbpHBIE COCTUHEHUS: (AKmacc):https://www.yaklass.ru/p/himija/9-
32 QJIbJICTH/IbI M KCTOHBI. 12 1 klass/organicheskie-veshchestva-
' Kap6oHOBbIE KHUCIIOTHL. 102302/karbonovye-kisloty-122869
Croxubie 3¢upbl. JKupsr bubmmoreka IITOK https://m.edsoo.ru
bubGnuoreka POIII https://resh.edu.ru
bubmrorexa L{OK https://m.edsoo.ru
. 4 1
33 YTIEBOnE bubnmnorexa POIII https://resh.edu.ru
Utoro no pazneny 25

Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus

41 AMUHBI. AMUHOKHUCIIOTHI. 7 1 5 " Bubmorexa LIOK https://m.edsoo.ru
' Benku bubnunorexa PDILI https://resh.edu.ru
Hroro no pazneny 7

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

51 BbicokOMOJIEKYIIsSIpHBIC 5 1 1 bubnunoreka [IOK https://m.edsoo.ru
' COEIMHEHUS bubmmorexa POIII https://resh.edu.ru
Uroro no pazaeny 5
OBHIEE KOJIMYECTBO YACOB I10 68 4 3
I[TPOT'PAMME



https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

HpenMeT H 3HA4YCHUC OpraHH‘{eCKOﬁ
XUMUHU, IPCACTABIICHUC O MHOFOO6paSI/II/I
OpraHN4YCCKHuX COCI[I/IHeHI/Iﬁ

DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepozaa

XuMUYecKas CBSI3b B OPraHUIECKHX
coequHeHUsIX. MexaHnu3Mbl 00pa30BaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBA3EH

KoanyecTBo 4acos

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThbI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [{OK
https://m.edso0.ru
Bubmnunorexa POIL
https://resh.edu.ru

Teopust cTpoeHUs OPraHUuYECKUX
coequHenuniit A. M. Byrieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE

3¢ (}eKTs B MOJIEKYJIaX OPTaHUYECKUX
COEMHEHMI

[IpencraBnenue o kiaccuukanuy 1
cucrematrueckas Homenkiarypa (IUPAC)
opraHnuyeckux BemiecTB. Knaccudukanus
peaKkuuii B OpraHn4eCKON XUMHUH



https://m.edsoo.ru/
https://resh.edu.ru/

Cucremaruzanys 1 00001IEeHUE 3HAHUMT 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psil, 001as
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
NEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII, PU3NIECKUE
CBOMCTBA,HAaX0K/ICHUE AJIKaHOB B
MIPUPO/JE.

bubmunoreka LIOK
https://m.edsoo.ru
Bubmunorexa POII
https://resh.edu.ru

10

XUMHUUYECKHE CBOMCTBA aJIKaHOB, CIIOCOOBI
HOJIyquI/ISI u HpI/IMeHeHI/Ie AJIKAHOB

Huknoankansl: o0miast popmyna,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOCHUS M XUMUYECKHX CBOMCTB,
CTIOCOOBI TOJTYYECHHUS U IPUMEHEHHUE.
Pemenne pacu€THbIX 3a1a4 HA
OTIpeJIeIeHUe MOJICKYIISIPHON (POPMYIIBI
OpPraHUYEeCcKOro BELIECTBA 10 MACCOBBIM
JI0JIsIM aTOMOB 3JIEMEHTOB, BXOSIIUX B
€ro COCTaB.

11

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
dhopmyna, HOMEHKJIATYypa, JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHast 1 IMC-TPAHC-U30MEPUs
aJIKCHOB

12

dusndeckue U XUMUYECKHIE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

13

CriocoOsl MoTydeHus: ¥ IpUMEHEeHUe
aNKeHOoB. Pemenue pacu€THbIX 3a7a4 Ha



https://m.edsoo.ru/
https://resh.edu.ru/

OIIpEeIETICHUE MOJIEKYIIAPHOH (hOpMyIIbI
OpPraHUYEeCKOro BELeCTBa

14

15

16

[Ipaktuyeckas padora Ne 1 o Teme
"[losryyeHue aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

AJKaJIUEHBI: CONPSIKEHHBIE,
M30JIMPOBaHHBIC, KYMYJIMPOBAaHHBIC.
OCo0OEHHOCTH AIIEKTPOHHOTO CTPOCHHS

XUMU4YeCcKre CBOMCTBA COprDKéHHBIX

JUCHOB, CII0COOBI MMOJIYy4YCHHS U
IIPpUMCHCHHUEC aJIKa/IHCHOB

17

AJKUHBI: TOMOJIOTUYECKUM psifl, o01as
¢dbopMyIna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3nueckue cBOcTBa

18

XUMUYECKUE CBOMCTBA aJIKMHOB.
KayecTBeHHBIE peaklii HA TPOMHYIO
CBSI3b

19

20

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
ankuHOB. Pemenue 3a1a4: pacuérel no
YpaBHEHHIO XUMHUECKOW PEeaKIInu

ApeHBI: TOMOJIOTHYECKUH psifl, o011as
¢dbopmyra, HOMEHKIAaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OeH30J1a U TOJIyoJIa, UX (PU3NYECKUE
CBOMCTBA

bubnmotexa LIOK
https://m.edsoo.ru
bubanorexa POIII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/

21

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU
3aMeIIEHUs, peaKLIUU IPUCOEIUHEHNUS,
OKHCJICHHE TOMOJIOrOB O€H30I1a

22

OC00CHHOCTH XUMHUYECKHX CBOWCTB
ctupoia. Perienue pacy€THbIX 3a1a4 Ha
OTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA

23

24

25

26

CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
apeHoB

['eHeTHuecKas CBsI3b MY Pa3IHYHBIMU
KJIacCaMU YTJIeBOJI0POI0B. Pacuérsl o
YPaBHCHHUSIM XUMUYCCKHUX PEAKITHIMA.
Cucremarusanus 1 00001IeHNE 3HAHUH 110
TEME

[Tpuponnsiii ra3. [lonytHsle HeTsAHBIE
rasbl

KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepadoTKu

bubnmmorexa LIOK
https://m.edso0.ru
Bubmnorexa POII
https://resh.edu.ru

27

Hedts 1 ciocoOs1 €€ nepepaboTku.
[TpumeHeHrne TPOTYKTOB NIepepadOTKU
HepTH

28

["anorenonpon3BoAHbBIE YTIIEBOAOPOIOB:
ANEKTPOHHOE CTPOEHHE; peaKluu
3aMelIeHHs rajoreHa



https://m.edsoo.ru/
https://resh.edu.ru/

29

JeiicTBue menouei Ha
raJIoreHIpou3BOAHbIC. B3aumoeiicTBue
JUTAJIOTCHAJIKAHOB C MAarHUEM M [IHHKOM

30

31

32

33

CucreMaru3anus 1 0000IIeHHe 3HAHUI 110
pazneny "YriaeBonopoast”

KontposbHas paboTa mo teme
"YraeBogopoib"

[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psifl, oO1iast popmyna,
CTpOCHHE MOJIEKYJ, U30MEpHs,
HOMEHKJIaTypa, Kiaccupukamnus,
¢dbusnueckue cBoicTBa

XUMUYeCKHe CBOMCTBA MpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

bubnuoreka [{OK
https://m.edso0.ru
Bubmnorexa POIL
https://resh.edu.ru

34

35

36

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upbl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOWUCTB

MHoroatoMHbIE CIIUPTHBI: 3TUJIICHTIINKOJIb
U TJIMLCPHUH, UX (I)I/ISI/I‘IGCKI/IC n
XHUMHUYECKHE CBOMCTBA

37

CriocoObl MoTydeHus: ¥ IpUMEHEeHUe
MHOI'0aTOMHBIX CIIUPTOB

38

DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
cBoiicTBa. TOKCHYHOCTH (peHOIIa,
XUMHUYECKHE CBOMCTBA (peHoa



https://m.edsoo.ru/
https://resh.edu.ru/

39

CriocoObI MoJTydeHuUs: U IPUMEHEHUE
dhenomna

40

41

42

43

[TpakTuyeckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
"Crupthl 1 peHonbr"

Anbaeruibl U KETOHBI: 3JICKTPOHHOE
CTpOeHHE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTHUYECKHUE psijibl, 00mias hopmyia,
M30MepHUs U HOMEHKJIATypa

AJ'ILI[GI‘I/II[BI N KCTOHBI: (1)I/I3I/I‘ICCKI/IG
CBOﬁCTBa; pC€aKuuu MMpuCOCINHCHUA,
OKHUCJICHUS U KAYCCTBCHHBIC pCaKIINKU
aAJIbACTUI0B U KETOHOB

Crioco05b1 MOJIYYCHHS aJIbACTUAOB U
KE€TOHOB

44

OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUSI X
MOJIEKYJI, U30MEPUSI U HOMEHKJIATypa
KapOOHOBBIX KUCJOT, UX (PU3UUECKUE
CBOMCTBA.

45

XHWMHYECKUE CBOMCTBA ITPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
0COOEHHOCTH CBOICTB MypaBbHHOMN
KHUCIOTHl. MHOr00Opa3ue kapOooHOBBIX
KHUCJIOT

46

Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kuciaot. [IpeacraBureny BBICIIMX




Kap6OHOBbIX KHUCJIOT, IIOHATHUEC O
IIPpOU3BOJHBIX Kap6OHOBBIX KHCJIOT
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CriocoObl osTy4eHHs 1 IPUMEHEHNE
KapOOHOBBIX KHUCJIOT

CrnoxHble 3(UPBI: TOMOJIOTUYCCKUHN PsiI,
obmas hopmysa, uzoMepus u
HOMEHKJIATypa, pu3nueckue u
XUMHUYECKHUE CBOWMCTBA 3(PUPOB

[Ipaktuueckas padbora Ne 3. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"Kap6oHoBbie KHCIOTHI. CIOXKHBIE
s¢upsr”

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOKCTBA (THAPOIIH3),
0COOEHHOCTH CBOMCTB KHMPOB,
COJIEp>KaIINX OCTATKH HEMpeIeTbHBIX
KHUPHBIX KUCTOT. JKUphI B mpupoe

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX Momolee aeicTrue. Ilonsatue o
CUHTETUYECKUX MOIOLIUX CPEACTBAX
(CMC). Pemienue pacy€THbIX 3a/1a4: IO
YpaBHEHUIO XUMHUUECKON PEaKiuu, Ha
ompeielIeHUE MOJISKYIISIPHON (OPMYITBI
OpPraHMYeCKOro BEIIECTBA

I'eneTnyeckas CBSI3b YIIEBOIOPOAOB U
KHCIIOPOJICOACPIKAIIUX OPTaHUIECKUX
BemecTB. CucTteMaTu3anus U 0000IeHne
3HAHWH 110 TEME
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OO01mmas xapakTepucTUKa YTIeBOIOB U
KJIacCU(UKAIUS YIIIEBOI0OB (MOHO-, - U
noJMcaxapuabl). MoHocaxapu/ibl:
¢bu3rUecKre CBOMCTBA U HAXOX/ICHUE B
npupoe. [IpuMeHeHue riaroKo3bl, eé
3HAYCHUCEC B ) KUBHCACATCIbHOCTU
OpraHusma

Jucaxapuipl: caxapo3a, MajabTO3a U
nakrto3a. HaxoxaeHue B npupojie u
MpUMEHEHHE AucaxapuaoB. Pemenne
pacyYETHBIX 3a/1a4 HA ONPEEICHUE 10U
BBIXOJa IPOAYKTA PEAKLIMHU OT
TEOPETUYECKU BO3MOKHOTO

[Tonucaxapuael: CTpOCHUE MAKPOMOJIIEKY]I,
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA,
npuMmeHenue. [lonsTre 00 NCKyCCTBEHHBIX
BOJIOKHAX

KonrtponbHas pabora no teme
"Kucnoponacoaep:xaiue oOpraHn4ecKkue
coequHeHus"

AMUHBL: K1accUpUKAIS, CTPOCHNE
MoJIeKyJ1, oOmiast popMmyia, u3omepus,
HOMEHKJIaTypa 1 (pu3nyeckre CBOMCTRA.
CrniocoObl mosTyyeHHs 1 IpUMEHEHNE
ann(paTHUIECKUX aMHUHOB

XUMUYeCcKHe CBOMCTBA aNu(PaTHIECKUX
aMUHOB. AHWJIVH: CTPOEHUE aHWINHA,
0COOEHHOCTH XMMHUYECKUX CBOWCTB
aHWINHA

bubnmmorexa LIOK
https://m.edso0.ru
Bubnnorexa POII
https://resh.edu.ru
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AMHWHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepusi, pu3nueckue CBOICTBa.
OTtnenpHBIC IPEICTABUTENH O
AMUHOKHCIIOT

60

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUI0B
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benku kak npupoaHbIE IOJIUMEPHI;
CTPYKTYpBI OSJIKOB. XUMHUYECKUE
CBOIiCTBa OEIKOB

A3zoTcozepikaliye reTepoluKInIecKue
coeauHeHus. HykiienHOBbIE KMCIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIh
KonrtponbHas pabora no teme
"A30TCcoepKale OpraHn4ecKue
coequHeHus"

64

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

but6mmoreka [JOK
https://m.edso0.ru
Bubmnorexa POIL
https://resh.edu.ru
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DnacToMepbl: HaTypaJlbHbII
CUHTCTUYCCKUC KayYyKHU. Pe3nna

66
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BomokHha: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKUC. HOJ’H/IMepBI
CIICHHUAJIbHOI'O Ha3HAYCHUA

O06o0011eHne U cucTeMaTU3aIus
M3Yy4EHHOI'0 MaTepuasa 1o Teme
"BBICOKOMOIEKYJISIPHBIE COETUHEHUS "
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68 KonrtponsHas padorta o xypcy

OpraHHqCCKOﬁ XUMHNHN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68










YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

Xumus. 10knacc. Yueonuk(aBropsl B. B. Epemun, H. E. Ky3smenko, B. B. Jlynun, A. A. JIpo3/108,

B. . Tepenun).

Xumusi. [Tocobue-peneTuTop Ajis MOCTYMAIIKX B BY3bl — Poctos H/[;: n3g-80 «®eHuke», 2019.

768¢

XUMUSL. TMoaroroska k EI'D. Tematudeckue tectsl. ba3oBblii 1 moBbIIeHHbIH ypoBHU. 10-11
kiaccel: mox pea. B.H.JloponbkuHa. - PoctoB v//1: u3a-o Jlernon, 2017. 476 c.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xomuenko I'.I1. [Tocobue mo xumuu ais nocrynarommx B BY3b1.- M.: HoBas BonHa, 1996.-
462c.

JIéskun A. H., Kapuosa A.A. [lIkonpHas xumus: camoe Heooxoaumoe. — CI16.: «ABaon;

«A3s0yka-kimaccukay: 2006. — 288c.

Kapnosa A.A., JIéskun A.H. Oprannueckas Xxumusi: 3aJjauu U npaktuueckue padotsl. — CII6.:

«ABanony; «Az0yka-kimaccukay: 2005. — 240c.

Aptemenko A.W. Oprannueckas XuMusi: y4eOHUK JIJIsl CTYIGHTOB CPEIHUX CIIell. y4eO.
3aBeneHnii. — M.: Bricias mikoiia, 1998. — 544c.

[TerpoB A.A., banbsu X.B., Tpomenko A.T. Oprannueckast XuMust: y4eOHUK IS BY30B//TIO
pen. Craganayka M./I. — CIIG.: «MBan @enoposy, 202. — 624c.

Peaxiiuu Heopranuueckux Bemiects: cnpaBouHuk /P. A Jlunun, B.A. Monouko, JI.JI. AuapeeBa;
nox pen. P.A. Jlmauna. — M.: JIpoda, 2007. — 637c.

JInnun P.A. CpaBouHuK 1o 00111e# 1 HeopraHudeckoi xumun. — M.: IIpocsenienue:
Vueb.mut., 1997. — 256¢.

Yepuobennckas [.M. Meronuka o0y4eHns XUMUU B cpenHei mkoie. — M.: Biagoc, 2000.-

335c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.alhimik.ru - Alhimik. TTone3nbie coBeThl, 3 HEKTHBIEC OMBITHI, XUMUYESCKHUE
HOBOCTH, BUPTYJIbHBII PENETUTOP, KOHCYIbTAIIUH, Ka3YChl U JIANICYCHI, HCTOPHSI XUMUU
http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - O6miast 1 HeOpraHUYECKast XUMHUS: YacCTh
1. Marepuaisl o o0IIe XUMHUH 7Sl yIaIIuXCsl XUMUKO-OMOTOTHUECKUX KIacCOB:
OCHOBHBIC ITOHSTHUS XUMHUH, CTPOCHHE aTOMa, XHMHUIECKasl CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - O6miasi 1 HeopraHuuecKasi XUMHUS:
4acTh 2. Marepualisl 10 HEOPraHUISCKOW XUMUH JITSl YIAITUXCsl CIIeIIAATH3UPOBAHHBIX
XUMHUKO-OMOJIOTUYECKUX KIIACCOB: OCHOBHBIE KIIACCHl HEOPTAHUUYECKUX COSAMHEHUI, UX
CBOICTBa U CITOCOOBI OJTyYEHUSI.
http://hemi.wallst.ru/ - DxciepumenTaNIbHBINA yueOHUK 10 001Iel XxuMuu it 8-11 kiaccos,
MpeHa3HAYEHHBIA KaK U1 U3YYEHUsS XUMHH "'C HyJA'", TaK U JJIsl HIOATOTOBKH K
IK3aMEHaM.
15. http://www.en.edu.ru/ EcrecTBeHHOHAYYHBIH 00pa30BaTEIbHBIN MOPTAIL.
16. http://www.alhimik.ru/ - AJIXMMUK - Barir moOMOIIIHHUK, JIOIIMaH B MOPE XUMHYCCKHIX
BEILECTB U SIBJIICHUM.
17. http://college.ru/chemistry/index.php OTKpBITHII KOJUTICIK: XUMUS
18. http://www.chem.msu.su/rus/school/zhukovl/welcome.html









