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MNOSICHUTEJIBHAS 3AIIMCKA

Pabouvast mporpamMmMa o XMMHH Ha YPOBHE CpeaHeTo ob1mero o0pazoBaHus papadoTana Ha ocHOBe DeepaIbHOro 3aKoHa
ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepannmy», TpeOOBaHUM K pe3ylIbTaTaM OCBOSHHS (eepanbHOM
00pa3oBaTenbHOM IporpaMMsl cpeanero obmero oopazosanusi(POIl COO), npencrasineHHsXx B DenepantbHOM rocy1apcTBEHHOM
obpasoBarensHoM craHmapre COO, ¢ yuérom Konmenmmu mpernomaBaHusi ydeOHOTO IpenMeTa «XHMUs» B 00pa3oBaTEIbHBIX
opranm3ammsax Poccuiickoit @enepariy, peaau3ylomUX OCHOBHBIE 0Opa3oBaTeNbHBIE NMPOrpaMMBI, W OCHOBHBIX IOJOXKEHHI
«Crpaterun pa3surust Bociutanus B Poccuiickoit @denepanun Ha nepuon 1o 2025 roga» (Pacnopspkenue [Ipasurenscrea PO or
29.05.2015 Ne 996 - p.).

XuMusl Ha YpOBHE YIIIyOJIEHHOTO M3y4eHHs 3aHMMaeT Ba)KHOE MECTO B CHCTEME €CTeCTBEHHO-HAyYHOrO 0Opa30BaHHS
yuammxcst 10-11 xiraccoB. M3ydenue mpeamera, peannzyeMoe B YCIOBHAX IH((EpeHIIMPOBAHHOTO, TPOGIIILHOIO 00ydIeHws,
MIPU3BaHO O00ECIeUUTh 00IIe00pa3oBaTeIbHYI0 U OOMIEKYIbTYPHYIO IOATOTOBKY BBEIITyCKHUKOB IIKOJBI, HEOOXOIUMYIO JUIS
aZanTalyy X K OBICTPO MEHSIONMMCS YCIOBHSM JXM3HH B COLMYME, a TakKe Ul IPONODKSHUS O0yUeHHS B OpraHU3alusIX
Ipo(heCCHOHAIBEHOTO 00Pa30BaHUs, B KOTOPBIX XUMHUSI SIBJISIETCSI OHOM U3 IPHOPUTETHBIX AMCIUILINH.

B mporpamme 1o XMMuM Ha3Ha4YeHHUE NpeaMeTa «XHUMEST» TOyJdaeT HOAPOOHYI0 MHTEPIPETalfio B COOTBETCTBHH C
ocHoBononaratorMu nojokeHnsiMa GI'OC COO o B3anMO00YCIIOBIEHHOCTH IIeJIeH, COlepKaHusI, pe3yIbTaTOB OOydIeHHs 1
TpeOOBaHMUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB. CBUIETEIECTBOM TOMY SIBIISTIOTCS CIIEAYFOIINE BEITTOTHEMBIE IPOrPaMMOM 110
XUMUH (PYHKIUH:

e  H(OPMALMOHHO-METOIUYECKasl, pealu3alus KOTOpoil olecredynmBaeT IOJNydYeHHE MPEJCTABICHUS O LelsX,
coflepXKaHUH, OOIIeH cTpaTerHu OOy4eHHs, BOCIUTAHHWS W PA3BUTHS OOYJarONIMXCS CPEICTBAMH IpEAMETa,
H3y9aeMoro B paMKaxX KOHKPETHOTO PO

e  OpraHM3alMOHHO-TUIAHHMPYIOUIAsi, KOTOpas INpeaycMaTpPHUBAeT OIpeJeNieHNe: IPUHIUIIOB CTPYKTYPHPOBAHUS U
MOCIIEIOBATEIBHOCT HM3Y4ECHHsS Y4eOHOro MaTepHasa, KOJMYECTBEHHBIX M KAa4eCTBEHHBIX €ro XapaKTePHCTHK;
MOAXOM0B K (hOPMHUPOBAHUIO CONEPIKATEIHHON OCHOBBI KOHTPOJS M OIEHKH 0Opa3oBaTENbHBIX JIOCTMIKEHUIH
00yJaronmxcsi B paMKax HTOrOBOW aTTecTaly B (pOpMe eIMHOI0 rOCyIapCTBEHHOT O SK3aMeHa M0 XHUMHH.

[porpamma 11st yriayOnEHHOTO U3YIEHHUS XUMHUU:

e  YCTAaHABIMBAeT WHBApHAHTHOE TPEIMETHOE CONep)KaHHWe, 00s3aTelbHOe /ISl M3Y4eHHS B paMKaX OTJEIbHBIX
npodueii, nmpexycMaTpuBaeT paclpeeneHue U CTPYKTYpHPOBAHHE €ro IO KJ1accaM, OCHOBHBIM COJIEPKATEIbHBIM
JIUHWSIM/ pa3ziersiaM Kypea;

e 1aéT NpUMEpHOE pacrpeselieHre y4eOHOro BpeMEeHH, PEKOMEH IYEMOr0 JUIsl H3Y4EeHHs OTACIBHBIX TEM;

e [peiaraeT NPUMEpPHYIO I1OCIEI0BATEIbHOCTD H3Y4EeHHs Y4eOHOro MaTepuaa ¢ y46TOM JIOTHKH IIOCTPOSHHUS Kypca,
BHYTPHUIIPEMETHBIX 1 MEXKIIPEAMETHBIX CBA3EH;

e  1aéT METOIMYCCKYI0 MHTEPIPETALMIO IeNIeH W 3aJa4 HM3y4eHHs IpeIMeTa Ha YriyOJEHHOM ypOBHE C Y4ETOM
COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpPEIHEro oOIero oOpa3oBaHUs, COICPXKATEIBHOW XapaKTEePHUCTHUKH
IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHs OCHOBHOM 00Opa3oBaTEeNbHOW HPOrpaMMbl CpeIHEro odumero oOpa3oBaHMs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHIOB Y4E€OHO-TIO3HABATENIBHBIX
JEUCTBUIT 00Yy4arOIIerocs 0 OCBOCHHUIO COACPIKAHUS IPEIMETA.

ITo BceM Ha3BaHHBIM MO3ULMSM B IPOrpaMMe 0 XUMHHU HPEayCMOTPEHA IPEeMCTBEHHOCTh ¢ OOY4E€HHEM XHMHUM Ha
YPOBHE OCHOBHOT'O 0011[eT0 00pa3oBaHHMsl. 3a mpeeaMy YCTaHOBJICHHOM MPOrpaMMOil 10 XUMHUH 00s13aTeNbHOM (MHBApHAHTHOI)
COCTaBIIAIIOILICH CofepkaHusl ydeOHOro mpeameTa «XuMHs» 0CTaETcsi BO3MOXKHOCTh BBIOOpA €ro BapUaTHBHOM COCTAaBIISIIOILCH,
KOTOpast I0JKHA ONPEAENATHCA B COOTBETCTBHHU C HAIPaBICHUEM KOHKPETHOIO NPOQuIIs 00ydeHHs.

B coorercTBum ¢ koHuentyansHbIME nonoxeHusMu GI'OC COO o HazHAYSHUH PEIMETOB 0A30BOTr0 U yriayOIEHHOrO
ypoBHeil B cucreme nuddepeHIpoBaHHOrO OOydeHHs Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs XHMHS Ha YpPOBHE
yriayOIEHHOrO M3Yy4eHMS HAlpaBJIeH Ha Pealn3alfio IPEEeMCTBEHHOCTH C IOCIEAYIOIMM 3TaroM IONYYeHUS XUMHYECKOro
00pa30BaHUsl B paMKaxX H3Yy4EHHs CIENMAIbHBIX €CTECTBEHHO-HAYUHBIX M XMMHUYECKUX JUCLMIUIMH B By3aX M OPraHH3ALUIX
cpenHero npogecCHoHaIbHOro 00pa3oBaHus. B 3Toii cBA3M H3yueHue npeamera « XUMHUs» OpUEHTHPOBAHO NPEUMYILECTBEHHO Ha
paciimpeHre U yriiybJaeH!ue TeOpeTHIeCKOi 1 MPAKTUISCKON MOArOTOBKH O0YYaIOIIUXCsI, BEIOPABIIHMX ONpPeAeIEHHbIA TPOhIIh
o0yd4eHHs, B TOM 4YHCIE C HEPCIEKTUBOW IIOCIEAYIOLEr0 MOMYYeHHs XHMHYECKOro O0pa3oBaHMs B OpraHH3aLUsIX
npodeccronansHoro obpazosanus. Hapsiny ¢ atum, B cBete TpedoBanuii ®T'OC COO k miaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
(benepanbHOi 00pa30BaTeIbHON MPOrpaMMbl CpelHero o0uiero obpa3oBaHUsl H3ydeHHE HpeameTa «XHUMHsD) OPUSHTHPOBAHO
TAKKe Ha pelIeHHe 3aJad BOCHMTAHMSA M  COLMAIBHOTO pPasBUTHS OOydarolMxcs, Ha (opMHUpOBaHME Yy HHUX
OOIIENHTEIIIEKTYaIbHBIX YMEHHN, YMEHUH pallHOHATU3AIMN YI4eOHOT 0 TpyAa U 0000IEHHBIX CIOCOOOB AEATENTFHOCTH, UMEIOIINX
MEXAMCUUIUIMHAPHBIHN, HAAIIPEIMETHBIN XapakTep.

CocraBiflonMMH TpeaMeTa «XHUMHS» Ha ypOBHE YIUIyONEHHOTO M3Y4YEHMS SIBIISIOTCS YIIIyONEHHBIE Kypchl —
«Oprannyeckass xumusi» U «OOmas ¥ HeopraHuveckas XuMmusi». IIpH ompeneneHHH IMOAXOAOB K OTOOPY M CTPYKTYPHOI
OpTraHu3alK COAEPIKAHMS 3TUX KypCOB B MpPOrpaMMe IO XMMHH 32 OCHOBY MpHHATH mojoxeHust PI'OC COO o paznuuusix
6a30BOro u yriyOI€HHOrO YPOBHE! M3YydeHUsI PeIMeTa.

OcHOBY cozepxaHust KypcoB «Opranudeckas XuMus» 1 «O01mast 1 HeopraHuueckas XUMHUsD» COCTaBISIET COBOKYITHOCTb
MIPEAMETHBIX 3HAHMWI M yMEHHH, OTHOCAIIMXCA K 0a30BOMY YPOBHIO HM3y4eHHs INpeaMera. JTa CHCTeMa 3HaHUH IOTydaer
OINPENENEHHOE TEOPETUYECKOe JOMONHEHHE, TIIO3BOJSIONIEE OCO3HAHHO OCBOMTH  CYIIECTBEHHO OonbHIMil  00BEM
(akTonornueckoro mMarepuana. Tak, Ha YrIyOnIE€HHOM ypOBHE H3ydYCHHUs MpeaMeTa obecredeHa BO3MOXKHOCTh 3HAYUTEIBHOTO
yBenu4eHHs: 00bEMa 3HAHMK O XUMHUYECKUX JJIEMEHTaX M CBOMCTBAX MX COCIMHCHMI HAa OCHOBE PACHIMPEHHS U YriIyOJIeHHs
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MIPEICTaBICHNI O CTPOSHHH BEIIECTBA, XHMHUIECKOH CBSI3M M 3aKOHOMEPHOCTSIX IIPOTEKAHMUSI PEAKIIUH, PACCMaTPUBAEMBIX C TOUKH
3pEeHNs] XUMHYECKOH KHHETHKY M TEPMOIMHAMUKH. V3ydenue nepuoandeckoro 3akona u [leproamaeckoii cHCTEMBI XMMHYECKIX
9JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHHMUYECKHX IPEACTABICHHUSAX O CTPOCHHMHM aroMa. XUMHYECKas CBS3b
OOBSCHSETCSI C TOYKH 3PEHHUS SHEPreTHUeCKUX W3MEHEHHH Ipu e€ 00pa3oBaHHM W Pa3pyIICHHWH, a TaKKe C TOYKH 3PEHHS
MeXaHHU3MOB e€ oOpa3oBaHus. V3ydeHne THIIOB peakIyii TOMOIHeTCs (OpMHUPOBAHIEM IIPEICTABICHUH 00 IIEKTPOXHUMHYECKIX
TIIpolieccax M JEKTPOIN3E PacIUIaBOB M PACTBOPOB BEIECTB. B Kypce opraHn4ecKkoidl XUMUHM HPH PACCMOTPEHUH PEaKIIUOHHOM
CIIOCOOHOCTH COEAMHEHHH yIemsieTcss 0co00e BHUMaHHE BOIPocaM 00 3JIeKTPOHHBIX 3((eKTax, O B3aMMHOM BIIMSTHHU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKLui.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COAEPXKaHHE KypCOB XHMMHU YriyOJIEHHOIO YpOBHS HM3Y4EHHS JUIS KIIACCOB
orpeaen€HHOro npoduirs (rIaBHEIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JONOJIHEHHUH K 00IIel cucTeMe MpeIMeTHBIX 3HaHUH)
OKa3bIBAIOT BIIMSIHUE CMEKHBIE IpeiMeThl. Tak, HalpuMep, B COIep KaHuH PeIMeTa JUIs KJIIACCOB XMMHUKO-(DU3MYECKOT0 PO
Gorbliioe 3HaUeHHE OyAyT UMETh JEMEHThl yueOHOro Marepuaia o obuieii xumun. IIpu u3ydeHnu npeaMera B JaHHOM Cllydae
aKIeHT OyJZieT c/iesIaH Ha OOIIHOCTb METO/IOB IIO3HAaHUsI, OOIIHOCTb 3aKOHOB U TEOPUH B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYIApHAs
Teopusi (MOJNEKyIsIpHast Teopusi B ()M3MKE), 3aKOHBI COXPAaHEHHs MacChl M DHEPIHWH, 3aKOHBI TePMOAMHAMHKH, DJIEKTPOIN3a,
TIPEJICTABIICHHUSI O CTPOCHHUH BEIIECTB U JPYroe.

B T0 e Bpems B coziepykaHHUM MpeiMeTa TSt KITACCOB XMMHUKO-OHOIOrHIecKOro mpouiist GONBIINH YIenbHEIH Bec OyneT
UMETb OpraHMYeckas XuMus. B 3ToM ciydae mpemocTaBisieTcss BOSMOXKHOCTB I Oonee OOCTOSTEIBHOTO pPacCMOTPEHUS
XUMHYECKOH OpraHM3aliH KJIETKH KaKk OMOJOrMYEeCKOH CHCTEMBI, B COCTaB KOTOPOI BXOMST, K NMPHUMEpPY, TaKWe CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMIH/bI, OCNKH, YIIIeBOAbI, HYKJIEHHOBBIE KHCIOTHI M Jpyrue. [Ipm 5TOM 3HaHUS O COCTaBe W CBOHCTBaxX
TIpeJICTaBUTENIeH OCHOBHBIX KJIACCOB OPTaHUUYECKHX BEIIECTB CITy’KaT OCHOBOH JUISl U3YUESHHs CYIIHOCTH MPOLIECCOB (POTOCHHTE3A,
JIBIXaHMS, THIIEBAPESHUSL.

B mrane ¢opMupoBaHHS OCHOB HAaydYHOTO MHPOBO33PEHHs, OCBOCHHsI OOIIEHAYYHBIX METOIOB ITO3HAHUS W OIBITA
MPAaKTHYECKOr0 TPHMEHEHHs] HAyYHbIX 3HAaHWH W3ydeHHe INpeiaMeTa «XUMHUs» Ha YriayOIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3AX C YU4eOHBIMH TIpeJMeTaMH, BXO/IIMMH B COCTaB NpEIMETHBIX obiacTell «EcTecTBEeHHO-HaydHBIE
npeaAMeTh», «Martemarrka 1 nHpopMaTuka» U «PycCKHi sI3BIK U JTUTEpaTypay.

Ipu u3ydeHun ydeGHOro npeaMera «XuMusS» Ha yriayOJEHHOM YpOBHE TakxkKe, KaK Ha YpOBHE OCHOBHOTO U CPEIIHETO
obmiero obpa3oBaHus (Ha 6a30BOM YpOBHE), 331aueii HEPBOCTEIIEHHON 3HAYMMOCTH SABIIsIETCS (POPMUPOBAHHE OCHOB HAYKH XUMHU
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOH AEATENIbHOCTH 4eJOBEeKa W OAHOTO M3 KOMIIOHEHTOB MUPOBOH
KyJIbTYpbI. Perienue 1ol 3aaun Ha yriryOi€HHOM ypOBHE M3y4SHUs IPEeMeTa NPeIonaraeT peaau3aliio TaKuX Heiel, KaK:

e  (opmupoBaHHE NpeACTaBICHUI: O MaTepHaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH SBJICHUN
TIPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAayK U €€ BeAyIlel posii B 00eCIeYeHUH YCTOHUYMBOIO PA3BUTHS
YeJI0BEUEeCTBA: B PEIICHUM IPOOIEM 3KOJIIOTMYECKOH, SHEPreTHYeCKOH M IMHUIIEBOH Oe30MacHOCTH, B Pa3BUTHH
MEJUIMHBL, CO3JaHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHMKOB 3SHEPrMH, B OOCCIICUCHHM pAlIOHAJIBHOIO
MIPUPOJIONOIB30BaHuUs, B ()OPMUPOBAHMM MHPOBO33PEHUS M OOIIEH KyIbTYphI YEJIOBEKa, a TAKXKE SKOJIOTHYECKH
000CHOBAHHOT'O OTHOLICHHUS K CBOEMY 3JI0POBBIO M IIPUPOAHOH cpele;

®  OCBOCHHE CHCTEMbI 3HAHHH, JISKAIUX B OCHOBE XMMUYECKOH COCTaBIAIOLIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa:
(byHIaMEHTaNIbHBIX MOHATHH, 3aKOHOB M TEOPUIl XMMHUH, COBPEMEHHBIX INPEICTABICHUH O CTPOESHHUH BEIECTBA Ha
Pa3HbBIX YPOBHAX — aTOMHOM, MOHHO-MOJICKY/ISIPHOM, HAaJIMOJEKYJIIPHOM, O TEPMOAMHAMUYECKUX U KUHETHYECKHX
3aKOHOMEPHOCTSX NPOTEKaHHsS XMMHYECKUX PEakluid, O XMMHYECKOM DPAaBHOBECHM, PACTBOPaxX M AUCIEPCHBIX
cucreMax, 00 OOIIMX Hay4HbBIX NPUHIMIAX XUMHYECKOr0 IIPOU3BO/ICTBA;

e (opmupoBaHue y 00yyaromKUXCsl OCO3HAHHOTO IIOHUMaHHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XMMUUECKUX 3HAHUH ISt
OOBSICHEHHUS KIIFOUEBBIX HMICH W MPOOJIeM COBPEMEHHON XMMHHM, JJIsi OOBSCHEHHUsS] U MPOrHO3MPOBAHUS SIBICHUIA,
HUMEIOLIMX  eCTECTBEHHO-HAy4YHYIO IIPUPOAY; TIPaMOTHOrO pelIeHus NpoOiieM, CBS3aHHBIX C XUMHEH,
MPOrHO3MPOBAHMS, aHaIM3a M OLEHKH C MO3ULHUIA DKOJIOrHYeCKOM Oe30MacHOCTH IOCIEACTBUN ObITOBOH U
MIPOM3BOJICTBEHHOM JESTEILHOCTH YENIOBEKA, CBA3AHHOW C XMMHYECKHM IIPOM3BOJCTBOM, HCIOJIb30BAaHHEM H
nepepaboTKOl BEIECTB;

e  yriyOJeHUWE TMPENCTAaBICHUI O HAyYHBIX METOAAX IIO3HAHHA, HEOOXONUMBIX Uil NPHOOpEeTeHHs YMEHUH
OPHUEHTHPOBATbCS B MHPE BEIIECTB M OOBSACHEHWS XUMHUYECKHX SBICHUH, HMEIOLIMX MECTO B HPHUPOIE, B
MIPAaKTHYECKOH JESTENbHOCTH U MIOBCETHEBHOM XKU3HM.

B ruiane peanuzanyu epBOOYEPEHBIX BOCIUTATENBHBIX U Pa3BUBAIOMIMX (YHKIHUHA [ETOCTHOH CHCTEMBbI CPEIHEro OOIIero
00pa3oBaHus MPU M3yUCHUH NpeaMeTa «XHUMHsD» Ha yriayOlnEHHOM ypOBHE 0COOYIO aKTyaJbHOCTb IPUOOPETAIOT TaKHe LeTH U
3a/1a4H, KaK:

e  BOCIUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUH MPHPOIbI, YBOKEHHUs K IPOLECCY TBOPYECTBA B 00JaCTH
TEOPETHYECKUX M MNPHUKIAAHBIX MCCIENOBAHUN B XMMHH, (OPMHPOBAHHE MHPOBO33PEHMS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

®  Dpa3BUTHE MOTHBAIMM K OOYYCHHUIO U TO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHHIO HA OCHOBE
YCBOCHHSI O0IIIEYEIOBCUECKUX [IEHHOCTEH;

®  pa3BUTHE [O3HABATENBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
(bopMHpOBaHHUE y HUX CO3HATEJILHOTO OTHOLICHHUS K CaMOOOPa30BaHUIO U HENIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
YCIICIHOMN MPO(ECCHOHANBHOMN 1 OOLIIECTBEHHON JIEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U
MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

3



e  (opMHupOBaHWE YMEHHII M HaBBIKOB pa3yMHOTO IIPHPOIOMNOJIB30BAHMS, Pa3BUTHE SKOJIOTMYECKOH KYIBTYPEI,
NIpruoOpeTeHne ONbITa OOIIECTBEHHO-TIOIE3HOH SKOIOTHIECKOH eITEIFHOCTH.
OO1miee 9ucIO 4acoB, MPEAYCMOTPEHHBIX U M3YYCHUs XMMHUM Ha YriyOJIIEHHOM YypOBHE cpemHero obmiero obpazoBaHW,
cocrasseT 204 gacoB: B 10 kiacce — 102 gaca (3 waca B Hezenio), B 11 kimacce — 102 gaca (3 yaca B Hezenio).



COJEP/)KAHUE OBYYEHUS
10 KUIACC

OPT'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMHH.

[Ipexmer u 3HaYEHNE OPraHMYECKOH XUMHH, NIPEJICTABICHUE O MHOT000pa3uy OPraHNYeCKUX COSIMHEHHH.

DJIeKTPOHHOE CTPOECHHE aroMa Yriepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHHMS. BalleHTHbIE BO3ZMOXKHOCTH aroMa
yriiepona. XuMH4ecKas CBsI3b B OPraHUUECKUX COSAMHEHMSX. THIbI THOpUIM3aiy aTOMHBIX opOuTanei yriepona. MexaHU3MBI
00pa30BaHUs KOBAJICHTHOW CBs3M (OOMEHHBIN M OHOPHO-aKIENTOPHBIN). THIBI mepeKpbIBaHHUs aTOMHBIX OpOHTallel, 0- U T-
cBs3u. OnuHapHas, ABOIHAs M TpoiHas cBs3b. CrocoOBI pa3phiBa CBs3el B MOJISKyJaxX OpraHWYecKHx BemiecT. [lomsrue o
CBOOOJIHOM paJiuKalie, HyKIeO(Uie u 3IEKTPodHIIe.

Teopust cTpoeHHs opraHnieckux coequHeHuit A.M. ByriepoBa u coBpeMeHHbIE NPEACTABICHUS O CTPYKTYpPE MOJIEKYI.
3HaueHne TEOPUH CTPOSHHS OPTaHMYECKUX COeTUHEHWH. MoneKynsipHble U CTpyKTypHBIE (opMynsl. CTpYKTYpHEIE (opMyITBI
Pa3IIYHBIX BHIOB: pa3BEpHyTas, COKpaméHHas, cKkeieTHas. V3omepms. Bumpl m3omepum: CTpyKTypHas, NMpOCTPaHCTBEHHAs.
DnekTpoHHbIEe A(Q(GEKTH B MOJIEKYJIaX OPraHUIECKNX COSINHEHNH (MHAYKTUBHBIA 1 ME30MEpHBIH 3 eKTsr).

[IpencraBnenne o KiacCHUKAIMK OpPraHWYECKUX BellecTB. [loHATHE O (QYHKIMOHAIBHOW rpymme. [ omonorws.
Tlomonormueckue psigpl. CucremMarndeckass HOMeHKJIarypa opranmdecknx coemuennii (IUPAC) u TpuBmanmbHbIE Ha3BaHUS
OTZENBHBIX TIPeICTaBUTENEH.

Oco0eHHOCTH U KITacCH (KA OpraHnIecKuX peaknuid. OKHUCINTETbHO-BOCCTAHOBHTENIFHBIE PEAKIIMH B OPraHUIECKON
XUMUH.

DKCIepUMEHTATbHBIE METO/II M3Y4YEHHs BELIECTB W WX IPEBPAIleHUIl: O3HAaKOMJICHHE C 00pa3laMH OpraHHYeCKHX
BEIIECTB M MarepuajaMHi Ha HX OCHOBE, ONBITHI II0 MPEBPAIICHHUIO OPraHWYECKHX BEUIECTB IPH HArpeBaHWH (IUIaBJICHUE,
00yIJIMBaHNE W TOPEHHE), KOHCTPYHPOBAHUE MOJIEIIEiT MOJIEKYIl OPTaHHYECKUX BEIIECTB.

Yraesonoponsl.

Anxanpl. [oMonormdeckwii psp —ankaHoB, oOmias ¢opmyna, HOMEHKIATypa W W30MEpHUs. OJEKTPOHHOE |
MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKY/ aJKAaHOB, SP°-TMOPUIM3als aTOMHBIX OpOMTajell Yriaepoma, G-cBs3b. Du3ndecKue
CBOICTBa IKaHOB.

XUMHYECKHE CBOKMCTBA aJKaHOB: PEAaKLHUM 3aMELICHUs, M30MEpPH3alUM, ACTHAPUPOBAHUSA, LMKIM3ALUM, MUPOIIN3A,
KpeKkuHra, ropenust. [IpencraBnenne o MexaHu3Me peakiid paJuKaabHOIO 3aMELICHUS.

Haxoxnenue B npupoze. CriocoObl Moy4eHust 1 IPUMEHEHNE AJIKaHOB.

[uknoankansl. O6was popmyna, HOMEHKIATypa 1 u3oMepus. OCOOEHHOCTH CTPOSHHS M XMMHYECKUX CBOWCTB MaJIbIX
(uukionponad, UUKIO0YTaH) U OOBIYHBIX (LMKJIONEHTAaH, [MKIOreKCaH) LMKJIoaaKaHoB. CrocoObl MONY4YeHUs W NMPUMEHEHUEe
LUKJIOAJIKAHOB.

Anxenbl. 'omMonoru4eckuii psi akeHoB, obmas GopMyna, HOMEHKIAaTypa. DIEKTPOHHOE U POCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKYJT AIKEHOB, SP>-THOPHM3ALMs AaTOMHBIX OpOUTANIEH yTiIeposia, G- U T-cBsA3U. CTPYKTYPHAs U TeOMETpHYECKas (IIMC-TpaHC-
) m3omepusi. Dusnueckue CBOWCTBA aIKeHOB. XUMHYECKHE CBOMCTBA: PEaKlUK PUCOSANHEHHS, 3aMEILICHUS B O-TIOJIOKCHUE TIPH
JIBOMHOI CBsI3H, MONIUMEpH3alMU 1 okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiiy Ha ABOWHYIO CBsi3b. CrocoObI
TOJTy4eHUS ¥ IPUMEHEHHE AJIKEHOB.

Anxamuensl. Knaccupukanust ankaaueHoB (CONpsDKEHHBIC, HW3OJIMPOBaHHBIC, Kymyauposarnhvie). (OCOOCHHOCTH
3JIEKTPOHHOI'O0 CTPOGHMS M XHMHUYECKHX CBOWCTB CONPSDKEHHBIX IUEHOB, 1,2- u 1,4-mpucoeaunenue. I[lommmepuzaus
CONPSDKEHHBIX JUeHOB. CrIOCOOBI TONMYYEHHS U IPUMEHEHHUE aJIKa/IMEHOB.

Anxunel. ['omonmorudeckuil psin  ajakuHOB, oOmias Qopmysia, HOMEHKIATypa M HW30MEpUsl. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ ajJKWHOB, SP-THOpUAM3alMs aTOMHBIX opOuTaneil yrieponma. dusmueckue CBOHCTBa
aJKUHOB. XMMHUUYECKHE CBOMCTBA: peaKUy MPUCOEAUHEHUS, TUMEpU3alli U TPUMEpU3aliy, OkuciieHus. KucnorHele cBoiicTBa
AJIKMHOB, UIMEIOIIUX KOHLIEBYIO TPOMHYIO CBsi3b. KauecTBeHHbIEC peakiiy Ha TPOHHYIO CBsI3b. CIOCOOBI MOY4YeHHs ¥ IPUMEHEHHE
AJIKUHOB.

Apomarudeckue yrieBoaopob! (apeHsl). ['oMmonorundeckuii psii apeHoB, obmias Gpopmysa, HOMEHKIATYpA U H30MEpHSL.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYITbI OeH3051a. Du3nyeckue cBoMCTBAa apeHOB. XMMHUUYECKUE CBOMCTBA OeH30/1a
1 €r0 TOMOJIOTOB: PEAKIMH 3aMEILEeHHs B OCH30JIbHOM KOJIbLIE ¥ YIIIEBOIOPOAHOM paiKalle, PeakuH IPUCOETMHEHHS, OKUCICHHE
romonoros 6ensona. [IpeacraBieHre 06 OpUEHTUPYIOIIEM NEiCTBUM 3aMeCTHTENeH B OCH30IbHOM KOJIBLIE Ha TPUMEPE ATKHIIbHBIX
paJMKanoB, KapOOKCHIIBHOM, THIPOKCHIBHOM, aMUHO- M HUTPOIPYIIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHYECKUX CBOWCTB
crupona. [Tonrumepusarms crupona. CriocoObl MONYYeHHs ¥ IPUMEHEHHE apOMATHYECKHUX YTIIEBOIOPOIOB.

Ipuponnsiii ra3. IlomyrHsie HedTsiHbIe Ta3bl. HedTh u e€ mpomcxokaeHune. KaMeHHbBIH yronb M MPOTYKTHI €ro0
nepepaborku. CriocoObl mepepaboTku HeTH: MEePEeroHKa, KPEKHHr (TEPMHUYECKUM, KATaTUTHYEeCKHUH), pU(GOPMHUHT, MHPOIU3.
IponykThl nepepaboTku HePYTH, X TPUMEHEHHE B IPOMBILUIEHHOCTH U B OBITY.

I'eHernueckas cBA3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJIOrCHIPOM3BOAHBIX YIIIEBOJOPOIOB. Peakiy 3aMelleHHs TajloreHa Ha THAPOKCOTPYIIIY,
HHUTPOTPYNITy, IHAHOIPYNIy, aMUHOrpymiy. JleficTBHe Ha TraJIOTeHNPOM3BOAHBIC BOAHOTO M CIIMPTOBOTO PAcTBOpA LIENOYH.
B3auMopelicTBIE TUrajJoreHalKaHOB ¢ MarHueM M MHKOM. [TOHSTHE 0 MeTalIoOpraHMYecKuX COeIMHEHHsX. MIcronb3oBaHue
raJOreHIIPOU3BOHBIX YIIICBOIOPOIOB B OBITY, TEXHHKE U IIPH CUHTE3€ OPraHMYECKUX BEILECTB.



OKCIepUMEeHTAIBHBIE METO/IBl N3yYeHHs BEIIECTB M UX IPEBPAIICHUH: H3ydeHne (pU3NIECKUX CBOMCTB yIieBOIOPOIOB
(pacTBOPUMOCTB), KaUECTBEHHBIX PEAKIMI YTIeBOJOPOAOB PA3IMIHBIX KJIACCOB (0OecBeUnBaHNE OpPOMHON MIIM MOJHON BOIHI,
pacTBOpa IepMaHTaHaTa Kajws, B3aMMOACHCTBHE aleTWIeHAa ¢ aMMHAadHBIM pacTBopoM okcuia cepebpa(l)), kagecTBeHHOE
OoOHapyXeHHe yriieposia ¥ BOAOPO/a B OPraHNIECKNX BEUIECTBAX, MOIyIEHHE STHICHA U H3yIEeHHE eTO CBOHCTB, 03HAKOMJICHHE C
xomtekmusiMu «Hedte» 1 «Yromby», ¢ o0pasmamu ImIacTMace, KaydyKoB M PE3HHBI, MOJCIHPOBAHNE MOJIEKYN YTIEBOJOPOAOB 1
raJIOreHIIPON3BOIHBIX YIIIEBOIOPOIOB.

Kuciopoacoaep:kamue oprannyeckue coeInHeHusI.

[IpenensHble oxHOaTOMHBIE CITUPTEL. CTpoeHHe MONEKyN (Ha IpHMepe MeTaHola M 3TaHona). [ oMmonormueckuil psx,
obmas ¢opMmyna, n3oMepHs, HOMEHKIATypa M kiaccupukamus. Dusndeckre CBOHCTBA NMPEIENbHBIX OXHOATOMHBIX CIHPTOB.
BonoponHsie cBS3M MEXTy MONEKYJIaMH CHHAPTOB. XMMHUYECKHE CBOWCTBA: PEeaKIMM 3aMEUIeHHs, AErHApaTaliy, OKUCIEHHS,
B3aUMOJIEHCTBHE C OPraHMIECKUMH 1 HEOPraHNIECKUMHU KHCIIOTaMHU. KauecTBeHHast peakIiys Ha OJHOATOMHBIE CITUPTEL. JleficTBue
9TaHOJIA ¥ METaHOJIa Ha OPraHu3M 4esnoBeka. CrocoObI OMydeH s i IPIMEHEHHE OTHOATOMHBIX CIHPTOB.

[Ipocteie a¢upsl, HOMeHKIaTYpa U H3oMepust. OcOOCHHOCTH (U3HIECKUX U XUMUYECKHX CBOMCTB.

MHoroaToMHbIe CITUPTHI — ATWICHTIMKOIb U TIHIeprH. Du3ideckne M XUMHUYECKHEe CBOWCTBA: pPEaKIUH 3aMeIeHNs,
B3aUMOJICHCTBHAE C OPTaHWYECKHMMH WM HEOPTaHWYEeCKHMH KHCIOTaMH, KadeCTBEHHas PEakiys Ha MHOTOATOMHBIE CITHPTEHI.
[IpexncraBienne o MexaHU3Me peaknnii HykiIeo]mIbHOro 3aMenenys. [leficTBre Ha oprannsm denoBeka. CriocoObl MONydeHHs 1
MIPUMEHEHNE MHOT0aTOMHBIX CIIHPTOB.

®enoin. CtpoeHre MOJIEKYITBI, B3aUMHOE BIIMSTHAE THIIPOKCOTPYIITH ¥ OeH30JIbHOT O siipa. dr3ndeckne cBoiicTBa (eHomna.
Oco0eHHOCTH XUMIYECKHX CBOWCTB (peHona. KauecTBennsle peakimy Ha (eHon. TokcmaHocTh Genona. CriocoObl moaydeHns 1
npuMeHenne Genona. OeHonpopManbIeTHIHAs CMOIa.

KapOoHMIIbHBIE COSTMHEHNUS — NTBJIETH/IBI 1 KETOHBL DJIEKTPOHHOE CTPOSHHE KapOOHMIIEHOM IpymIisl. ['oMonorundeckue
pSIBI aNbIETHIOB U KETOHOB, obOmias opMmyna, m3oMepus U HOMeHKiIatypa. Du3ndyeckne CBOMCTBA albIErnioB U KETOHOB.
XVMHUUECKUE CBOMCTBA aNIbJICTU/IOB M KETOHOB: PeakIyy mpucoeanHeHus. OKHCIIeHNe albIeruioB, KaYeCTBEHHBIE PEaKIMy Ha
anpaeruzpl. CriocoObl MONy4eHus] 1 PUMEHEHHE aJIbJIeTHI0B U KETOHOB.

OHOOCHOBHBIE IIpeieNbHbIe KapOOHOBBIE KUCTIOTEL. OCOOCHHOCTH CTPOSHHUS MOJIEKYI KapOOHOBBIX KUCIIOT. M3oMepust 1
HOMeHKIaTypa. Du3ndeckre CBOWCTBa OJHOOCHOBHBIX IIPEIENIBHBIX KapOOHOBBIX KHCIOT. BomopoiHsie CBs3HM MEXmy
MOJIEKyJTaMH KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PeaKlys STePUPHUKALNN, PEaKIUN C yIaCTHEM
YrIeBoIOpoaHoOro panukaia. OCoOOEHHOCTH CBOWCTB MyPaBBHHOHM KHCIOTHL [IOHSITHE O MPOM3BOIHBIX KapOOHOBBIX KHCIIOT —
CIOKHBIX 3dupax. MHOroodpasue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOIMCTB HENPEIENbHBIX M aPOMATHYECKUX KapOOHOBBIX
KHUCJIOT, TUKapOOHOBBIX KHCIIOT, IMAPOKCHUKApOOHOBBIX KHCIOT. [IpencraBureny BBICHIMX KapOOHOBBIX KHCIIOT: CT€apHHOBas,
MaJIbMUTHHOBAs!, OJICUHOBAS, JIUHONE8AS, TUHONIeH08as KUCIOThl. CIIocOoObl MOMyYeHHs M IPUMEHEHHE KapOOHOBBIX KHCIIOT.

CnoxHble 3¢upsl. ['omMonorudeckuii psz, odmast Gopmyna, U3oMepus ¥ HOMEHKIaTypa. dusnyeckne M XUMHYECKUE
CBOICTBA: THAPOIH3 B KUCIION M ILEIOYHOH cpejie.

XKupsl. Crpoenue, Gpusnyeckne 1 XMMUYECKHE CBOIMCTBA )KUPOB: THPOIU3 B KUCIOH M 1eT04Hol cpene. OcoOeHHOCTH
CBOICTB JKHPOB, COZIEPKAIIUX OCTAaTKU HEMPEEIbHBIX JKUPHBIX KUCHOT. JKHpsI B pupoze.

MBbL1a KaK COJHU BBICIIHX KapOOHOBBIX KHUCIIOT, HX MOIOIIEe JeHCTBHE.

OOwast xapaktepucThka yrieBonoB. Kiaccupukamus yrieBomoB (MOHO-, IH- M MoJHcaxapuibl). MoHOcaxapubl:
IIII0K03a, (PyKTO3a, rajakro3a, pudosa, ne3okcupubosza. dusnyeckue CBOMCTBA M HaxOxAeHUe B mpupone. dorocuHTes.
XUMUUECKUE CBOIMCTBA IVIIOKO3bI: PEAKIMU C Y4acTHEM CIUPTOBBIX M albJETHIHOW TPYMI, CHHUPTOBOE M MOJIOYHOKHCIIOE
OporkeHue. [IpuMeHeHue IIIoK03bl, €€ 3HAYEHHE B KU3HEACATENbHOCTH opranu3Ma. Jlucaxapuasl: caxapo3a, MaJIbT03a U JIAKTO03a.
BoccranapnuBaronye 1 HeBOCCTaHABIMBAIOLINE qucaxapupl. 'uaponus qucaxapuno. HaxoxaeHue B npupoje U NpUMEHEHUE.
INonucaxapuapl: Kpaxmal, IIMKOTeH M Lesutono3a. CTpoeHre MakpoMOJIEKyN Kpaxmaia, IIMKOreHa U Lenono3bl. duzndeckue
CBOMCTBA KpaxMaya U LEeJUTI003bl. XUMUUECKHE CBOMCTBA KpaxMalla: THAPOJIN3, KaUeCTBEHHAsl Peaklus ¢ HOAOM. XUMHUUECKHe
CBOWCTBA LIEJUTIOIO3bL: THAPONIU3, MONIy4yeHHEe 3PUpoB Le1o103bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
MIETK).

OKCIepUMEHTANbHbIE METOABl U3YYEHUs BEIECTB U MX IPEBPAIICHUIl: pacTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOIE,
B3aUMOJIEHCTBHE ITAHONA C HATPUEM, OKUCIIEHHE STUIIOBOTO CIUPTA B albJETH]] HA PacKalEHHOI MeTHON IPOBOJIOKE, OKUCIIEHUE
3TUJIOBOTO CIIPTA AUXPOMATOM KaJHs (BO3MOXHO HCIIOJIb30BAaHHUE BUAEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIMU HA albIeT Ul (C
rugpokcunom auammutcepeopa(l) u rumpoxcumom menu(ll)), peakiws raumuepuna ¢ ruppokcugom Meau(ll), xumudeckue
CBOHCTBa PacTBOpa YKCYCHOW KHCJIOTHI, B3aHMMOIEWCTBHE pacTBOpa IJIOKO3bl ¢ ruapokcuaoMm Mmenu(ll), BzammoneiictBue
KpaxMmaia ¢ MOJIOM, PEelIeHHe HKCIEPUMEHTANBHBIX 3a1a4 10 TeMaM «CrupThl ¥ GeHonb», «KapOoHoBble KHCIOThI. ClOXHBIE
3hUpBI».

A3oTcoiep:kalye opraHuyeckue coeJMHeHMUsl.

AMUHBI — OpraHM4ecKue IpPOM3BOIHBIE amMMHuaka. Kiaccudukanus amMuHOB: aiaudaTHYecKue W apoMaTHYECKHE;
NepBUYHBIC, BTOPUYHBIE U TpeTHuHble. CTpOeHHE MOJIEKY:1, 001as Gpopmyra, H30MepHs, HOMEHKIATypa U (GU3MYecKre CBOICTBA.
XuMHYecKoe CBOWCTBA anu()aTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA, aJIKWJIMPOBAHUE, B3aUMOICHCTBHE IEPBHYHBIX aMHUHOB C
a30TUCTOM KuciaoToi. Colu aNnKnIaMMOHHUSL.

AHWINH — TpeJCTaBUTENh aMHHOB apoMaTH4YecKoro psama. CTpoeHne aHWIMHA. B3auMHOe BiIMSHME TPYNI aTOMOB B
Morekyne aHmIrHa. OCOOEHHOCTH XUMUYECKUX CBOWCTB aHmInHA. KadecTBeHHbIe peaknuy Ha aHUINH. CIOCOOBI OMydeHHsT U
MpUMeHeHue anudaTiIeckux aMrHoB. [lomydeHne aHuIMHa U3 HUTPOOEH301a.



Amunokucinorel. Homenkmarypa u wu3omepus. OTienbHbIE MPEICTABUTEIN O-aMHHOKHCIIOT: TJIMIMH, aJjaHWH.
Du3rvecKkre CBOWCTBA AMHHOKHCIOT. XHMHYECKHE CBOWCTBA AMHUHOKHCIOT KakK aM()OTEPHBIX OPTaHUYECKUX COEIMHECHUIA,
peakiusi MOJMKOH/ICHCAIMK, 00pa3oBaHME MENTHIHOW CBs3U. bromormdeckoe 3HadeHHWEe aMHHOKHCIOT. CHHTE3 M THIPOIU3
TMETITH/IOB.

Benku kak mpUpOHBIC MOMUMEphI. [lepBUYHAs, BTOPUYHAS M TPETHYHAS CTPYKTypa OeaKoB. XMMHUYECKUE CBOMCTBA
GEJIKOB: THIPOIIN3, ICHATYPAIHs, KAYeCTBEHHbIC PEAKIIUHU Ha OEJIKH.

DKCIIepUMEHTAIbHBIE METO/IBI H3yUEHHs BENIECTB U MX TIPEBPAIIICHHUIA: pacTBOpEHUE OEJIKOB B BOJIE, J€HATYpAIHs OEIKOB
[IPY HATrPEBAHUH, [[BETHBIE PEAKIUK HA OEJIKH, PEeIIEeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMaM «A30TCOIEPIKAIINE OPraHHIECKHIE
coeTMHEHUs» U «Paciio3HaBaHHe OPraHHYECKUX COEIUHEHHID.

BbICOKOMOJIEKYIISIPHbIE COETHMHEHHUS .

OCHOBHBIE TOHSATHS XMMHH BBICOKOMOJICKYIISIDHBIX COCIUHEHHUN: MOHOMED, MHOJIUMEp, CTPYKTYpPHOE 3BEHO, CTEICHb
MOJIMMEPH3AIMH, CPEIHssE MOJICKy/sipHass wmacca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIHHEHHH —
MOJIMMEPH3AIHS ¥ TIOJIMKOHICHC AL,

Ionmumepusie  Martepuanbl.  IlmactMacchl  (MOJMMATWIECH, — TOJWOPOIMIEH,  TOJMBHHUIXIOPUA,  TIOJMCTHPOI,
MOJIMMETHUIIMETAKPHIIAT, TIOJIMKapOOHATHI, IOMMATHIeHTepedTanar). Y THIM3aIHs 1 nepepaboTKa IIacTHKa.

DnacToMepbl: HATYpaJbHBIH KaydyK, CHHTETHYCCKHE KaydyKd (OyTaJueHOBBIH, XJIOPOMPEHOBBIH, H30MPEHOBBIH) U
CWJIMKOHBI. Pe3uHa.

BosokHa: HaTypasibHbIE (XJIOIOK, WIEPCTh, WIEJK), MCKYCCTBCHHBIC (BHCKO3a, AlleTaTHOE BOJIOKHO), CHHTETHYECKUEC
(XarpoH u J1aBcaH).

TonuMepsl CrielUaLHOrO Ha3HaueHust (Te()JIOH, KEBJIap, 3JEKTPOIPOBOJISIINE TIOJMMEDPHI, OHOpa3iaraeMble TIOJTMMEPHI).

DKCMePUMEHTAIIBHBIC METOJIbI M3YYCHHs BEIIECTB W HX IPEBPAIICHHIA: O3HAKOMJICHHE C 00pasiamu HPHUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KaydyKOB, PEIICHHE SKCIIEPUMEHTATBHBIX 3a/1au Mo TeMe «Pacro3HaBaHUE IIACTMACC U
BOJIOKOHY.

PacuérHele 3anaum.

Haxox/eHre MONeKyIsapHOi (opMyITbl OPraHHYECKOro COSAUHEHHUSI TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOMALIUX B €r0
COCTaB, HAXOXK/ICHHE MOJICKY/SPHOH (HOPMYJBI OpPraHHYECKOro coeIuHeHHs 1mo Macce (00bEMY) MPOLYKTOB CropaHmWs, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH H/UIM UCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYITBI
OpraHMYecKoro BEIIECTBA HA OCHOBE €r0 XMMUYECKHX CBOWMCTB HJIHM CIIOCOOOB MONYUCHHS, ONpPEIC/ICHHE I0JTH BBIXO/IA MPOAYKTa
PeaKLuK OT TEOPETUUESCKH BO3MOXKHOTO.

MeKInpeMeTHBIE CBSI3H.

Peanmusaiuss MeXIpeIMETHBIX CBS3ed NpH HM3Yy4eHHH OpraHudeckoil xumuu B 10 Kiacce OCYIIECTBISETCS dYepes
HCIIOb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHUI, TaK U MOHSTHH, MPUHATHIX B OTJCIBHBIX MPEAMETaX €CTECTBEHHO-
HAY4YHOTO IIMKIIA.

OOmme ecTeCTBCHHO-HAyYHbIC TMOHSATHS: SIBJICHWE, HaydHbIH (akT, TUIOTe3a, TEOpwWs, 3aKOH, aHallk3, CHUHTE3,
KJaccuuKarys, HabIIJeHIE, N3MEPEHHE, IKCIEPHUMEHT, MOJIEIIb, MOJICITHPOBAHHUE.

®duznka: Matepusi, aToOM, IEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNA, SHEPreTHYECKUI ypOBEHb, BEIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHUE BEllleCcTBa, (pru3nueckne BEeIMUUHBI, SAMHULBI U3MEPEHUS], CKOPOCTh, SHEPIHsi, Macca.

Buonorus: kietka, opraHusM, 3KocucTema, obnocdepa, MeTaboIi3M, HaCIEACTBEHHOCTh, aBTOTPO(MHBII 1 reTepOTPOpHBIN
THUI NUTaHus, OpoXkeHue, GOoToCHHTE3, IbIXaHKe, OSNIKH, YIICBObI, XKUPbI, HyKICHHOBbIC KUCIOThI, HEPMEHTBHI.

T'eorpadus: none3Hpie UCKONaeMble, TOIUIHBO.

TexHonorus: NUIEeBbIe NPOAYKThI, OCHOBBI PALIOHAIBHOIO TUTAHKSI, MOIOIIHE CPEACTBA, MaTEPHaIbl U3 HCKYCCTBEHHBIX
M CHHTCTHYCCKHX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocraB aTOMHBIX sifep. Xumudeckuii dnement. V3oromsl. CTpoeHue 3JIeKTPOHHBIX 000I0YeK aTOMOB, KBAaHTOBBIC
yuciaa. JHEPreTUYeckKhe ypoBHH W TOAYPOBHH. ATOMHBIE opOutanu. Kiaccupukanuss XUMHYECKUX 3ieMeHTros (S-, p-, d-, f-
aneMeHTsl). Pacnpenenenue 31eKTPOHOB MO aTOMHBIM OpOHTAISIM. DJIEKTPOHHbIE KOH(OUTYpalliid aTOMOB 3JIEMEHTOB MEPBOrO—
4eTBEPTOro MEPHUOI0B B OCHOBHOM M BO30Y)KIAEHHOM COCTOSHUM, DJIEKTPOHHBIE KOHPUTypallii HOHOB. DIIEKTPOOTPULIATENBHOCTb.

[eprommueckuii 3akon u Ilepuoanydeckas cucrema xummudeckux siaemeHToB .M. MenzaeneeBa. CBs3b NEPUOANIECKOTO
3akoHa ¥ llepromuueckoil CHCTEMBl XMMHYECKHX S3JIEMEHTOB C COBPEMEHHOH TeOopueil CTPOeHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWCTB XMMHYECKHX 3JIEMEHTOB UM 00pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEIIECTB MO TPyNNaM U MEPHOAM.
3HaueHue nepuoamyeckoro 3akona /.M. Menzeneesa.

Xumu4eckast CBs3b. BHABI XMMMUYECKOH CBS3M: KOBAJICHTHAs, HOHHAs, MeTajuIMueckas. MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U: OOMCHHBIH M JIOHOPHO-AaKIENTOPHBIH. DHeprus W iMHA CBsi3H. [lOMspHOCTH, HATPABICHHOCTh H
HACBHIIAEMOCTh KOBAICGHTHOH cBsi3u. KparHblie cBs3u. Bogopoanas cBsi3b. MeXMONEKYISIpHBIC B3aHMOICHCTBHSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOH CTPYKTYPHI MOJEKYI C MX T€OMETPHIECKHM
CTpoeHueM (Ha PUMEpEe COSANHEHHH IIEMEHTOB BTOPOTO MEPHOJIA).



[IpencraBneHne 0 KOMIUIEKCHBIX coeauHeHUsX. CocTaB KOMIDIEKCHOIO HOHA: KOMIDIEKCOOOPa30BaTellb, JIUTAHABI.
3HaueHne KOMIUICKCHBIX COeANHEeHUH. [IoHsATHE 0 KOOPIMHAIIMOHHONW XUMUH.

BermecTBa MONEKyISIPHOTO ¥ HEMOJEKYISIPHOTO CTpOeHUS. THIBI KPHCTAIMYIECKUX PEIETOK (CTPYKTYp) M CBOMCTBA
BEIIIECTB.

[lonsatne o mucnepcHBIX cucTeMax. VIcTuHHBIE pacTBOpHL. lIpencTaBieHWe O KOJUIOMIHBIX pacTBopax. CrocoOb
BEIPOKCHHUS KOHIIEHTPAIIMM PAacTBOPOB: MaccoBas JOJIS BELIECTBA B PACTBOpE, MOJSpHAs KOHIEHTpauus. HachlmeHHble u
HEHACHIIIEHHBIE PaCTBOPHI, PaCTBOPUMOCTb. KprcTammoruapaTer.

Knaccndukamyss 1 HOMEHKIATypa HEOPraHMYECKHX BeINeCTB. [pHBHANbHBIE HAa3BaHWS OTAENBHBIX HpEICTaBHTENeH
HEOPraHMYECKHX BEIECTB.

Knaccnguxkaryst XUMIYECKIX peakiiii B HEOPraHMIECKOW U OpraHNYeCcKOH XUMUH. 3aKOH COXPaHEHHST MacChl BEIECTB;
3aKOH COXPAaHEHWS] W TPEBPAILCHUS SHEPrHHM MNPH XUMUYECKHX peakiusiX. TemnoBble 3((QEeKTh XUMHYECKHX PEaKIHi.
TepMoxuMuUecKkue ypaBHEHUSL.

CKOpOCTh XMMHYECKOH peakuuu, e€ 3aBHCHMOCTb OT Pa3iNYHBIX (haKTOpOoB. | OMOTEHHBIE M TeTepOreHHBIE PEeaKIU.
KaTanms u karann3aTopsl.

OO6paruMble 1 HeoOpaTHUMBIE peaknuH. XHMHUeckoe paBHOBecHe. KoHcTaHTa XWMHUYECKOro paBHOBecHs. DakTopel,
BIIMSIIONINE Ha TTOJIOKEHHE XMMHYECKOTO PAaBHOBECHS: TeMIlepaTypa, JaBleHWEe W KOHICHTPAIlMH BEIIECTB, YJACTBYIOUIIMX B
peakuuu. [Tpunuun Jle Hlarense.

OnextponuTHieckas quccorparys. CUibHbIe U ci1adble aekTponuTsl. Crenens qucconuaniy. Cpena BOIHBIX paCTBOPOB:
KHCIJIOTHAs, HeHTpanbHas, nmenounas. Bomopomusii mokasarens (PH) pacteopa. I'maponus coneit. Peakimu noHHOTO 0OOMEHa.

OKHCINTETbHO-BOCCTAHOBUTENbHEIE peaknuy. CreneHb okucieHHs. OKHCIMTENsh M BOCCTaHOBHUTENb. [Ipomeccs
OKHCIICHUSI W BOCCTAaHOBJICHHs. BakHeHIIMe OKHCIHTENM M BOCCTAHOBUTENH. METOHI 3JIeKTpPOHHOro OamaHca. DJIEKTpONn3
PacTBOPOB M PacIIaBOB BELIECTB.

DKCIeprMeHTaIbHBIE METOIBI U3YYEeHUSI BEIIECTB U MX TPEBPAILCHHUI: pa3IoKeHHE IEPOKCHIA BOAOPO/Ia B IPHCYTCTBIH
KaTan3aTopa, MOJIENIN KPUCTAUTMIECKHX PEeIETOK, MPOBEICHHE PeaKiii HOHHOr0 00MeHa, OMpeesIeHue Cpellbl pacTBOPOB C
MOMOIIBI0 MHAWKATOPOB, W3YYCHUE BIWSHUS Ppa3IMUHBIX (aKTOPOB HA CKOPOCTh XHUMHYECKOH pEaKUUH M IIOJOKEHUE
XUMHYECKOTO PABHOBECHSL.

Heopranuueckasi Xummusi.

[onoxenne HemeramwioB B [lepmoamdeckoid cucreme xumuueckux sneMeHtoB JI.UM. MenneneeBa M 0COOCHHOCTH
CTpoeHus ux aroMoB. Pu3MUecKue CBOHCTBA HEMETAIIOB. AJUIOTPONHUS HEMETAIUIOB (Ha IpUMEpe KHUCJIOpoAa, cepbl, ¢ocdopa u
yrieposna).

Bonopon. [Tonydenue, puznyuecknue 1 XUMUUECKHUE CBOICTBA: PEaKIMK ¢ METAJIAMH M HEMETAJLIAMHU, BOCCTAHOBUTEJIbHbIC
cBoifctBa. 'mapuasl. TOMIMBHBIE SIEMEHTHI.

Tanorensl. Haxoxnenue B npupoze, criocoObl NomydeHus, GU3MUecKue U XMMHYECKUE CBOKMCTBA. [ aIoreHOBOIOpOBI.
Baskneiime KucIopocoeprkaline CoeIMHeH s rajoreHoB. JlabopaTopHble M IPOMBIIUICHHBIE CIIOCOObI MOMYYEHHs FaJIOreHOB.
IIpyMeHeHNe rajJoreHoB U UX COSANHEHUH.

Kucnopon, o3on. JlabopaTopHble W HPOMBILIUICHHBIE CIOCOOBI MOMYy4YeHUs Kuciopoaa. Pu3nyeckue W XUMHUUECKUE
CBOICTBA U MPUMEHEHUE KUCIOpoAa U 030HA. OKCUJIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B pupose, crocoObl MoinydeHus, pu3nueckue 1 XuMuueckue cBoiictBa. CepoBoaopos, CyIbQHIbL.
Oxcup cepoi(lV), oxeun cepoi(VI). Cepuucras um cepHas KUCIHOTBI U uUX coii. OCOOCHHOCTH CBOWMCTB CEPHOH KHCIOTBHIL.
[IpumeHneHue ceprl U €€ COeTUHEHHUH.

Asor. HaxoxzaeHue B mpupojie, cioco0bl MonydeHus, pu3nueckue i XMMHYECKHe CBOMCTBA. AMMHUAK, HUTPUIBL. OKCHIIbI
a3zora. A30THCTasi ¥ @30THAs KHCIIOTHI U UX coir. OCOOCHHOCTH CBOMCTB a30THOI KHCIIOTHI. [I[pMeHeHue a30Ta U ero CoeIHHeHU .
A30THBIE Y1OOpEeHUSL.

®ochop. Haxoxnenne B npupoze, cnocoObl moiayueHus, Gpundeckine U xuMudeckue coiicrea. ®ochuapt u pochum.
Okxcuapt hocdopa, hochopras kuciora u eé€ conu. [Ipumenenne docdopa u ero coenunennii. GochopHbie yaoOpeHHs.

Vraepon, HaxoxAeHHE B OpUpOAe. AJUIOTporHble Momudukaimu. DU3HYeckHe U XMMHYECKHE CBOWCTBA MPOCTHIX
BellecTB, o0pa3oBanHbIX yriepogoM. Oxcun yriuepona(ll), okenn yrnepona(lV), yronbHast kucinora u e€ conu. AKTUBHPOBAHHBIMH
yromb, ancopouus. Oymninepensl, rpadeH, yriaepoaHbsle HAHOTPYOKH. [IpuMeHeHne NPOCTIX BELIECTB, 00pPa30BaHHBIX YIIIEPOAOM,
U €r0 COeTUHEHUH.

Kpemuwuii. Haxoxaenne B npupoe, Crioco0bl momydeHus, pusndeckue U XxuMmuueckue coiictea. Okcun kpemuusi(1V),
KpPEMHHEBask KMCII0Ta, CUITUKATHL. [IpUMEeHeHNe KpeMHHS 1 ero coeAnHeHni. CTeKII0, ero MojydeHHe, BUIbI CTEKIIA.

IMonoxxenne MeramwioB B Ileproanueckoil cucteMe XHMHYECKUX 37eMeHTOB. OCOOCHHOCTH CTPOSHHMS DJIEKTPOHHBIX
obonouek aTroMoB MeTawioB. OOmue (u3HYecKre CBOKMCTBa MeTaioB. [IpiMeHeHHe MeTauioB B ObITY M TexHHKe. CIuiaBbl
METaJUIOB.

DNIEeKTPOXUMUYECKHI DPAA HANpsHkeHUH MertawioB. OOmme crnocoObl MOMYYEHHs METaUIOB: THIPOMETAILTypIHus,
MTMPOMETAILTYPTrHs, dNeKTpoMeTayprus. [TonsTue o koppo3uu MeTasmioB. CriocoObl 3alUThl OT KOPPO3UH.

Obmas xapakrepuctuka MeTamuioB |A-rpymmer [lepuoandeckold cucTeMbl XUMHUYECKUX 3JI€MEHTOB. HaTpuilt u kanuit:
nosyueHue, Gpusndeckue 1 XUMHUYECKHE CBOHCTBA, IIPUMEHEHHUE TTPOCTHIX BEIIECTB U UX COCANHEHUI.

O6mas xapakrepuctika MetamioB ||A-rpynmer Ileprroaudeckoii cHCTEMbI XUMHYIECKHUX JIEMEHTOB. Marauii n KabIuii:
MOJTy4eHHe, HU3NUECKHUE M XUMUYECKHE CBOMCTBA, IPHMEHEHHE MIPOCTHIX BEIECTB U X coeAnHEHUH. JKECTKOCTh BOIBI M CIOCOOBI
€€ ycTpaHeHusl.



AmoMuHHI: TTomydeHne, Gpru3ndeckre ¥ XMMHYECKHE CBOICTBA, MPHMEHEHHE IPOCTOr0 BEIIECTBA U €r0 COCIMHEHUMH.
AMoTepHBIe CBOMCTBA OKCHAA M THAPOKCHUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMHHIS.

O0mas xapaKkTeprCTHKa METauIoB Mo004HBIX noarpym (B-rpymm) Ieproaudaeckoil CHCTEMBI XUMUYECKUX HJIEMEHTOB.

Odusnueckne M XMMHUYECKHE CBOWCTBAa XpoMma M ero coexuHeHMH. Oxcunmsl u rugpokcuasl xpoma(ll), xpoma(lll) n
xpoma(VI). XpomaTsl 1 TUXpOMaTHI, NX OKHCIUTENbHBIE CBOHCTBa. [lomyyeHre u npuMeHeHne Xpoma.

dusnyeckne W XUMHUYECKHE CBOMCTBA MapraHiia M €ro coequHeHuil. Baxueiimme coemunennst wmapranua(ll),
mapranna(1V), mapraana(VI1) u mapranna(VII). [lepmanranar kamusi, €ro OKHCIUTENIBHBIE CBOHCTBA.

Du3nYecKue 1 XMMHYECKUE CBOICTBA XkKee3a 1 ero coenuHeHuil. Okcupl, ruapokcupl u conu xenesa( 1) n xemnesa(lll).
[Nomy4enye 1 mpuMeHEHHe JKelle3a U ero CIUIaBOB.

dusnueckre 1 XMMUYECKHE CBOIcTBa Meau U €€ coequHeHui. [lomydeHue u npuMeHeHre Meu U €€ COeJMHEHHMN.

[Muek: nomydenue, (U3WYECKHEe M XUMHYECKHE CBOHCTBA. AMQOTEpHBIE CBOIMCTBA OKCHMAA W THAPOKCHIA IIMHKA,
THPOKCOKOMITIEKCH IIMHKA. [IprMeHeHne IIMHKa ¥ ero COeMHEHUH.

DKCIIepUMEeHTAIBHBIE METO/IbI M3YUEeHHSI BENIECTB 1 MX IPEBpaIleHNH: H3ydeHne 00pa3ioB HEMETaUIOB, TOPEHHE CEpEI,
¢dochopa, xemeza, MarHus B KHCIOpOAE, HM3ydeHHE KOIeKnMM «MeTaJulbl M CIUIaBbI», B3aMMOJAEHCTBHE INENIOYHBIX W
IEeJIOYHO3EMEINTBHBIX METAJUIOB C BOJIOH (BO3MOXKHO HCITOJB30BaHUE BUIEOMATEPHAIIOB), B3aHMOJCHCTBHE IIMHKA U JKeje3a C
pacTBOpaMy KHCIIOT W IIenodell, KauecTBeHHbIE PeakIMi Ha HEOpraHWIEeCKHe aHWOHBI, KaTHOH BOJIOPOJa W KATHOHEI METAIJIOB,
B3aUMOJICHCTBHE THAPOKCHIIOB AIIOMHHHS M IMHKA C PACTBOPAMH KHCIIOT U IMIEN0oYeH, pelieHne SKCIIepUMEHTAIBHBIX 33149 M0
TteMaM «[anorens», «Cepa u e€ coequHEeHNs», «A30T 1 pocdop M NX coeAMHEHHsT», «MeTauTbl TIABHEIX MOATPYIID, «MeTabl
TTOOOYHBIX TTOATPYIII».

XuMHMS U KU3Hb.

Ponp xumum B oOecre4eHHH YCTOWYMBOTO pa3BUTHS dYenoBedecTBa. [IOHATHE O HAyYHBIX METOAaxX IO3HAHHS U
METOJIOJIOTHH HAay4YHOTO WCCieNoBaHus. HaydHble NPHHIMIIBI OpraHU3alMd XUMHUYECKOTO MPOW3BOACTBA. [IpOMBIIIICHHBIE
CIIOCcOOBI TOTYYSHHUS BaYKHEHIIINX BEHIECTB (Ha pHMepe MPOU3BO/ICTBAa aMMHaKa, CEpHOH KUCIIOTHI, MeTaHoMa). [IpoMbITIeHHbIE
CIIOCOOBI MOTYYSHUS] METAJUIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH cpesbl U ero nociencTsus. Poiabp XuMuu B
o0ecriedeHNH SHePreTHIeCKOl 0e30MacHOCTH.

XuMust U 3710poBbe uenoBeka. JlekapcTBeHHbIE cpercTBa. [IpaBiiia MCIONB30BaHUS JIEKAPCTBEHHBIX MpenapaTtoB. Poib
XHMHH B Pa3BUTHH MEULIMHBL.

XWMUSI TTUIIHA: OCHOBHBIE KOMITOHEHTHI, MUILEBEIE 100aBKU. Pob XuMun B oOecriedeHUH HIIEBOI 0e30MacHOCTH.

Kocmernueckue u mapgromepnsie cpencrBa. beitoBas xummus. IlpaBuima 0e30macHOr0 HCIOIB30BAHUS IPENapaToB
OBbITOBOI XUMHUH B TIOBCEAHEBHOM JKH3HH.

XHUMHS B CTPOUTEIIBCTBE: BAXKHEHIIINE CTPOUTENbHBIC MaTepuaibl (LIEMEHT, OETOH).

XuMHs B CENBCKOM X03stiicTBe. OpraHuyecKue U MHHEPaJIbHbIC y1O0OpEHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepHalbl, KpacKH, CTEKIO, KepaMuKka. Marepuansl Ui SIEKTPOHHUKH.
Hanorexnonorum.

PacuérHele 3amaun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIM 00bEMY OIHOTO W3
Y4acTBYIOLIMX B PEAKLMU BELIECTB, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MIPOAYKTOB PEAKIIUH, €CIIM OJJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJMYECTBa BELIECTBA) NPOAYKTA PEAKUHM, €CIM OJHO M3 BELIECTB JaHO B BHJAE PacTBopa C
OIpeIeNIEHHON MacCcOBOM J0Jeil pacTBOPEHHOIO BEIECTBA, MAaCCOBOM JOIM U MOJIAPHOW KOHIIEHTPALMK BEIIECTBAa B PacTBOPE,
JIOJTY BBIXO/Ia MIPOJYKTA PEAKLUH OT TEOPETUUECKU BO3MOXKHOTO.

MesxmnpeaMeTHble CBSI3U.

Peanusaiuss MeXIpeIMETHBIX CBs3ei NMPU M3YdeHHH OOLIel W HeopraHuueckod XuMuHU B 11 Kiacce ocylecTBiseTcs
Yyepe3 HCIONb30BaHUE KAK OOIIMX ECTECTBEHHO-HAYYHBIX IOHATHH, TaK M HOHATUH, NPUHATBIX B OTAENBHBIX HpeIMeTax
€CTECTBEHHO-HAY4HOTI' 0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SBJICHUE, HAY4YHBI (AaKT, THUIOTE3a, TEOpPHs, 3aKOH, AHAIU3, CHHTE3,
Ki1accu(UKaIMs, TEPUOTUYHOCTD, HAOIIOACHIE, U3MEPEHHUE, IKCIIEPUMEHT, MOZIEIIb, MOJCITUPOBAHHE.

@duzuka: MaTepusi, MUKPOMHP, MAaKpOMHp, aTOM, 3JIE€KTPOH, NPOTOH, HEHUTPOH, WOH, W30TOMBI, PaJHO0aKTUBHOCT,
MOJIEKYJIa, SHEPreTHYeCKHid YPOBEHb, BELIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA, WCANbHBIN ra3, (usuueckue
BEJIMYUHBI, €AUHHULBI I3MEPEHUsI, CKOPOCTh, SHEPIHs, Macca.

Buornorus: kieTka, OpraHu3Mm, dIKocucTemMa, ornocdepa, MeTabonu3m, Makpo- B MUKPOIJIEMEHTBI, OCJIKH, KUPBI, YTICBOIbI,
HYKJICHHOBBIE KHCJIOTHI, ()ePMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB M ITOTOK YHEPTHHU B SKOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHbIE TOPOABI, OJIE3HbIE HCKONIAEMBbIE, TOIIMBO, PECYPCHI.

TexHonmorust: XuUMHYECKas TNPOMBIIITIEHHOCTb, METAIIYPrus, CTPOUTENbHbIE MaTepHalibl, CEIbCKOXO03sHCTBEHHOE
MPOM3BOJICTBO, THUILEBAst TPOMBIIUIEHHOCTh, (hapMalleBTHYECKasi HPOMBIILUICHHOCTb, IPOM3BOCTBO KOCMETHYECKHX MPENapaToB,
MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepPHAIOB, IEKTPOHHAS IPOMBIIILICHHOCTh, HAHOTEXHOJIOT UH.



[INIAHUPYEMBIE PE3VIJIbTATEI OCBOEHHSA IIPOI'PAMMBI T10 XMMHWU HA VYIJIYBJIEHHOM VYPOBHE
CPEJTHEI'O OBIIET'O OBPA3OBAHUVA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUE C CHCTEMHO-AEATEILHOCTHBIM ITOJXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS IpeaMeTa
«XUMUS» Ha YpOBHE CpenHero oOmero oOpa3oBaHHS BBIICJICHBI CIIEIYIONIHE COCTABIISIOMINE: OCO3HAHHME OOYJaIOIINMHUCS
POCCHICKOM T'paXkKIaHCKOM MISHTHYHOCTH; TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIFHOCTH M CaMOOIPENENICHNIO; HAINIUE
MOTHBAIMN K 00yYEHHIO; TOTOBHOCTE M CHOCOOHOCTH O0YYArOIIUXCSl pyKOBOJCTBOBATHCS NPHUHATHIMU B O0IIECTBE NPaBHIAMH U
HOpPMaMH TTOBE/ICHHMSI; HAJIMYKE MTPAaBOCO3HAHMS, IKOJIIOTMIECKOH KYIBTYPhI; CIIOCOOHOCTD CTAaBHUTh LIEJH U CTPOUTDH JKH3HEHHBIE
TUTAHBL.

JIMIHOCTHBIE PE3yNbTaThl OCBOSHMS IpeiaMeTa «XUMHUS» OTpa)kaloT CPOPMHPOBAHHOCTH ONBITAa ITO3HABATENHHOH U
MIPAKTHYECKOH AeSTeTbHOCTH 00YJaroNIUXcsl B POLECCE peaTu3anii 00pa3oBaTeNbHOM NesTeTbHOCTH.

JIMIHOCTHBIE PE3yNbTaThl OCBOGHWS IpeiaMeTa «XHUMHS) OTpakaroT C(OPMHPOBAHHOCTH OIBITA MO3HABATEIFHOW H
TIPAaKTHYECKOH AesSTeNbHOCTH 00YJaroNIUXcsl B MPOIECCe peaTu3anii 00pa3oBaTeNbHOM IS TeTbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kaIaHCKOro BOCIIUTAHMA

0CO3HaHUS 00YJAIOIINMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEHNSI K 3aKOHY U ITPaBOIOPSIIKY;

TIPECTaBICHHS O COLMAIBHBIX HOPMaX M MPaBHIIaX MEKIMIHOCTHBIX OTHOIICHHH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IESTENFHOCTH ITIPH CO3JIAHWHM Y4eOHBIX IPOEKTOB, PEIICHNWH YYEOHBIX WU
MO3HABATEIBHBIX 33/1a4, BBIITOTHEHUH XUMHIECKHX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY M apI'yMEHTBI IPYTUX IIPH aHAIN3€ PAa3IMYHBIX BUIOB
y4eOHOMU JIesITebHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHHSA

LIEHHOCTHOT'O OTHOIICHUS K HICTOPHYECKOMY M HAYIHOMY HACIIeIUI0 OTEYECTBEHHON XUMUH;

YBa)KEHHMS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPHH U MPAKTHIECKOTO MIPUIIOKEHHST XMMHHU, OCO3HAHUS TOTO, UTO JTAHHEIS
HaYKH €CTh Pe3yNbTaT JUINTENbHBIX HAOMI0IeHNH, KPOOTIMBEIX SKCIEPHMEHTAIBHBIX TIONCKOB, MOCTOSHHOTO TPyAa YUEHBIX H
MIPaKTHKOB;

HHTEpeca U TI03HaBaTEeIFHBIX MOTHBOB B ITOYYE€HUH M TIOCIEAYIOIIEM aHAH3e HHPOPMAIIUH O MePEIOBBIX TOCTHKEHHUSIX
COBPEMEHHON OTCUECTBEHHOH XUMHH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHHUA:

HPaBCTBEHHOT'O CO3HAHMS1, STHYECKOrO MTOBECHHUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallMH, CBA3aHHbIE C XUMHYECKMMHM SBICHUSAMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJEHHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIMII HPABCTBEHHBIX U IIPABOBBIX HOPM H C
y4ETOM OCO3HAHMUs MOCIEACTBUI TIOCTYITKOB,;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAHUs IIEHHOCTEH 3/10pOBOro M 0e30macHoro obpas3a >KH3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHMS K
coOCTBEHHOMY (PU3MYECKOMY U TICHXHIECKOMY 3/10POBbIO;

coOJr0IeHusT IpaBHII OE30aCHOr0 OOPAIIIEHHs C BELIECTBAMH B OBITY, TOBCEAHEBHOM JKH3HHU, B TPYIOBOM JIESITEILHOCTH;

MIOHUMAHUS IIEHHOCTH TIPABUJI MHMBU/LYaIbHOIO U KOJJIEKTHBHOI'O O€30MaCHOr'0 ITOBEJICHHS B CUTYaLMsAX, YT POXKAIOIIHUX
3/I0POBBIO U KHU3HU JIIOJEH;

OCO3HaHHUS MOCIIEACTBUN M HENPUSATHS BPEIHBIX NPUBbIYEK (YIIOTPEOIEHHS aNKOrois, HAapKOTHUKOB, KYPEHHU);

5) TPy/10BOTr0 BOCIIUTAHMUS:

KOMMYHHUKaTHBHOIM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIBLCKOMN e TeIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON
U IPYTHX BUIAX AESATEIbHOCTH;

YCTQHOBKM Ha aKTHBHOE Y4acTHE B PELICHUM NPAKTHYECKHMX 3a]a4 COLMAJIbHOM HAIpaBIEHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJbI);

HHTEpeca K MPaKTUYECKOMY H3y4eHHUI0 NpodeccHii pa3IMyHOro posia, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS IPEMETHBIX
3HAHUH 110 XUMUU;

YB@KEHHS K TPYILY, JIIOAAM TPYJa ¥ pe3yJbTaTaM TPYyAOBOH JesATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MH/AMBHYaJbHOH TPaeKTOpUH 00pa3oBaHus, Oyaylieil nmpodeccun U pearnsayuu
COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEl K XUMHHM, WHTEPEcOB M NOTpeOHOCTel
o011ecTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMUS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOLICHHUS K IIPUPO/IE KaK MCTOYHMKY CYIIECTBOBAHMUS )KU3HU Ha 3eMie;

MOHUMAHUS TIIO0ANBHOr0 XapakTepa 3KOJOTMYECKUX IpOoOIeM, BIMSHHSA SKOHOMHUYECKHX MPOIECCOB Ha COCTOSHUE
TIPUPOJTHON U COLIUAJIBHON CPEebl;

OCO3HaHMSI HEOOXOJMMOCTH HCIONb30BAHMS JOCTW)KCHHH XUMHM JUISl pEUICHHS BONPOCOB  PAalOHAJIBHOTO
MIPUPOJIONOIb30BAHUS;

AKTUBHOTO HENpUATHUS JCHCTBUM, MNPUHOCAIIMX Bpel OKpYXKAIOIIeW NPUPOTHOM Ccpelle, YMEHHs IpPOTHO3UPOBATh
HEOIaronpusTHbIC SKOJIOTHYECKUE MOCIIEACTBUS IPEAPHHIMACMBIX ISHCTBUH U NPEJOTBPALIATh HX;
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HaJMYHUS Pa3BUTOrO SKOJIOTMYECKOTO MBIIIICHUS, SKOJIOTMYECKOH KYIBTYPBHI, ONBITA NEATEINHHOCTH SKOIOTHYECKOMH
HaNpaBJIeHHOCTH, YMEHHS pPYKOBOICTBOBAaThCS HMMH B II03HABATEIIBHOM, KOMMYHHKATHBHOH M CONMAJbHONH MpaKTHKE,
CIIOCOOHOCTH M YMEHHSI aKTHBHO TIPOTHBOCTOSATH UACOIOrHU XeMohoony;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOH MPAKTHKH;

TIOHUMAHWS CIEIM(UKI XMMHUHU KaK HayKH, OCO3HAHMS €€ POy B (QOPMUPOBAHUY PAllMOHATBHOTO HAYIHOTO MBIIUICHHUS,
CO3IaHHUM LIEJOCTHOTO MPEACTABICHHsI 00 OKPYXKAIOIeM MHUpe Kak O €AMHCTBE HPHPO/BI M YeJIOBEKa, B MO3ZHAHUH IPHPOIHBIX
3aKOHOMEPHOCTEH ¥ PeIIeHNH IPOOIeM COXPaHEHNUS IIPUPOIHOTO PABHOBECHS;

yOEKIEHHOCTH B 0CO0O 3HAUNMOCTH XMMHH JJIsI COBPEMEHHOH [TUBIIM3ALUH: B €€ TYMaHHUCTHIECKOH HAIPaBIeHHOCTH
1 Ba)XKHOW POJH B CO3JAHHM HOBOH 0a3bl MaTepHUaIbHOH KYJIBTYPHI, B PEIIEHHUN III00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS
YeJIOBEYEeCTBA — CBIPHEBOI, SHEPreTHIECKON, MMUIIEBON M 3KOJIOTHUECKON O€30IIacHOCTH, B Pa3BUTHH MEIUINHEI, 00ECIIeUeHUN
YCIIOBHH YCIICIITHOTO TPY/a U SKOJIOTHYECKH KOM(POPTHOH KN3HH Ka)kKI0r0 WieHa 00IIeCTBa;

€CTECTBEHHO-HayJIHOH IPaMOTHOCTH: IIOHUMAaHHUS CYIITHOCTH METO/IOB ITO3HAHNS, HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BATh TOTydaeMble 3HAHUS JUISl aHAIN3a M OOBSCHEHNUS SIBTICHUH OKPY)KAfoIIero MApa U MPONUCXOISIINX B
HEM M3MEHEHMH, yMEHUs JenaTb 0O0OCHOBAaHHBIE 3aKIIOUSHHS Ha OCHOBE HAyYHBIX (DAaKTOB M HMMEIOMINXCS JAHHBIX C IIEJIBI0
TIOTYIEHS JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIEHO HCHONB30BaTh XMMHUUYECKHE 3HAHWS JUIS PEIIeHHs TPoOJieM B pealbHBIX >KU3HEHHBIX
CHUTYaIHsX;

HHTEpeca K MO3HAaHUIO, HCCIISI0BATEIbCKON JIEATENbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEepBIBHOMY O0pa30BaHMIO M CaMOOOpa30BaHMIO, K aKTMBHOMY MOJIyYEHHIO HOBBIX
3HAHMH 110 XUMUH B COOTBETCTBUH C KH3HEHHBIMHU TTOTPEOHOCTSIMH;

HHTEpeca K 0COOEHHOCTAM Tpy/ia B Pa3IM4HbIX cepax MpodhecCHOHATBHOM AesTEbHOCTH.

METANIPEJMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yJIbTaThl OCBOCHHS IIPOrPaMMBI [0 XUMUH Ha YPOBHE CPEAHEro 001Iero oopa3oBaHus BKITIOUAKOT:

3HAYMMBIC Tl POPMHUPOBAHHST MHPOBO33PEHHUS 00YUAIOIINXCS MEX IUCIUILUTHHAPHBIE (MEXIPEIMETHbIC) O0IICHAYIHBIC
TOHATHS, OTPAXKAIOLINE [IEIOCTHOCTh HAYYHON KapTHHBI MHpa U CrIe(HUKY METOIOB [TO3HAHHSI, HCIONB3YeMbIX B €CTECTBCHHBIX
HaykKax (MaTepus, BEIECTBO, SHEPI U4, SBJICHHUE, IPOLIECC, CUCTEMa, Hay4HbIH (haKT, NPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOopHsl, HCCIeJ0BaHNe, HAOMIOICHHE, U3MEPEHHNE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC yueOHbIe JCHCTBHA (TIO3HABaTENbHbIE, KOMMYHUKATHBHBIC, PETYISATHBHBIC), 00CCICUHBAIOLINE
(dopmupoBanue GyHKIMOHAIBHOM TPAMOTHOCTH M COLIMAIIBHOM KOMIIETEHIINH 00YyJaloIXcs;

CrocoOHOCTh  O0Y4arOIIMXCs  HMCIOJIb30BaTh OCBOCHHBIC MEKAMCLUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSA U
YHHBEpCaJIbHbIE yueOHbIE ICHCTBHS B TI03HABATEIILHON 1 COLMAJILHOM MPaKTHKE.

MeranpeaMeTHble  pe3ylbTaThl  OTPAXKAIOT — OBJIAJACHWE  YHUBEPCAJIbHBIMH  Y4eOHBIMH  ITO3HABATEIbHBIMH,
KOMMYHHMKATHBHBIMH U PETYJIATHBHBIMHU ACHCTBUSAMHU.

Ilo3HaBaTeIbHBbIE YHHBEpPCcAIbHbIE yUeOHbIE NeliCTBHSA

1) 6a30Bble JTOrHYECKHUE TEHCTBUS:

CaMOCTOSITENIFHO (hOpMYIIHPOBaTh U aKTYaJIH3UPOBATh MIPOOIIEMY, pacCMaTpPHBaTh €€ BCECTOPOHHE;

ONPECNIATh LENU JeSTeNIbHOCTH, 33/aBas MapaMeTpbl W KPUTEPUH HX JOCTHXKCHHS, COOTHOCHTH Pe3yJIbTaThl
JESTeNIbHOCTH C TIOCTABJICHHBIMU LISJISIMU;

HCIIOJIb30BATh MPU OCBOCHUH 3HAHUI MPHUEMBI JIOTHYECKOIO MBIIUICHHS: BBIJCIATh XapaKTePHbIC MPU3HAKU MOHATHN U
YCTaHABIHBATh UX B3aUMOCBS3b, UCIIONB30BATh COOTBETCTBYIOIIUE MOHSATHS IS OOBSICHEHUSI OT/ACNIbHBIX (DAKTOB U SIBJICHHH;

BBIOMPATh OCHOBAHHS 1 KPUTEPHHU [UTS KIIACCU(PHUKALIMU BELIECTB K XUMUYECKHUX PEaKIIni;

YCTaHABIUBATH MPUUNHHO-CIICJICTBEHHBIC CBSA3U MEK/IY H3y4aeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE paCCYXICHUs] (MHIYKTUBHBIC, IEAyKTHBHBIC, [0 aHAJOTHU), BBIBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHSI B pACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH BBIBOBI U 3aKIHOUCHHUS,

MPUMEHSTh B MPOLECCE MO3HAHUS HCIONb3yeMble B XUMHU CHMBOJIHYECKHE (3HAKOBBIC) MOJEIH, MpPeoOpa30BbIBATH
MOJIEIbHbIE MIPE/ICTABICHHSI — XUMUYECKUI 3HAK (CUMBOII) 2JIEMEHTa, XMMUu4ecKast (hopMyIia, ypaBHEHUE XMMUYESCKOM PeaKiiuyl —
MPU pelIeHUH y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKHX 3a/ady, MPUMEHSATh Ha3BaHHBIC MOJENbHbIC MPEICTaBICHHS Ui
BBISIBJICHHSI XapaKTEPHbIX MPU3HAKOB U3Y4aeMbIX BEIECTB U XUMHUESCKUX PEaKIIUii.

2) 6a30Bble HCCIe10BaTeIbCKUE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEUIECTB M XMMHYECKUX PEaKIni;

(GhopMyITUpOBaTh LIENU U 3aa4y UCCIIeIOBAHMUS, UCIIONB30BaTh MOCTABICHHBIE U CAMOCTOSATEIBHO CHOPMYIHPOBAHHBIE
BOIPOCKl B KAa4yeCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI [Uisi ()OPMHUPOBAHMS THIIOTE3bl MO TPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

BJIJICTh HABBIKAMH CAaMOCTOSITEILHOTO TUTAHUPOBAHUS M MPOBEICHIUS YICHHUECKUX IKCIIEPHUMEHTOB, COBEPIICHCTBOBATh
YMEHUS HAOIIOAATh 33 XOJI0M MPOLIECCa, CAMOCTOSITELHO IIPOrHO3UPOBATH €r0 Pe3yIIbTAaT, (HOpMYyIHPOBAaTH 00OOIICHHS 1 BEIBOIBI
OTHOCHTEIHHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCICIOBAHMUS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJETaHHON padoTe;
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nmpuoOpeTaTh ONBIT YYEHWYECKOH HCCIEJOBATENbECKOH M IPOEKTHOH JESTENbHOCTH, TPOSBISTH CIHOCOOHOCTH U
TOTOBHOCTB K CAMOCTOSITEIEHOMY MOMCKY METOIOB PELICHUS MPAKTUIECKUX 33/1a4, IPIMEHEHHIO Pa3IMIHBIX METOIOB TIO3HAHMSI.

3) pa6ora ¢ undopmanueii:

OPHEHTHPOBATHCS B PA3IMUHBIX NCTOYHUKAX HHPOpMANUH (HAYIHO-IIOMYJISIpHAs INTEPAaTypa XUMHIECKOT0 COJEpKaHus,
CIpaBOYHBIE MOCOOMS, pecypchl MHTepHeTa), aHATIM3MPOBAaTh MH(GOPMAIMIO PA3IMYHBIX BHUAOB U (OPM Ipe/CTaBICHHUS,
KPUTHUYECKH OLICHUBATh €€ IOCTOBEPHOCT M HEIIPOTHBOPEUNBOCTD;

(OopMyIIpOBaTH 3aNpOCHl W NPUMEHSTH Pa3IMYHbIE METOIBI IPH IOWCKE W 0TOOpe MH(OpPMAIWHU, HEOOXOIMMON IS
BEITIOJTHEHMS YIEOHBIX 3a71a4 ONPEIeNIEHHOTO THIIA,

NIprUoOpeTaTh OIBIT UCIIONIF30BAHNMS HH(OPMAIIIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U Pa3iIMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEIEHO BBIOWPaTh ONTHMAIBHYIO (OpMy IpeacTaBieHHss HH(opMarmy (cxeMmbl, rpaduky, IuarpaMmel,
TaOJIHIIBI, PUCYHKH U IPYTHE);

HCIIONB30BAaTh HAyYHBIH S3BIK B KAuecTBE CpeJCTBA NpH paboTe ¢ XUMHUYecKod WHpopMmarueil: IpPUMEHSTH
MEXIpeIMeTHbIE ((PU3NIECKHe U MaTeMaTHIeCcKUe) 3HaKH U CUMBOJIBL, (OpMYIIBI, aO0peBHATypHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HAITIAAHOCTHU.

KoMMyHnKaTHBHBIE YHHBEPCAIbHBIE YUeOHbIe JeiiCTBHSA:

3a1aBaTh BOIIPOCEHI I10 CYHIECTBY o6cy>!<z(aeM01‘/’I TEMBI B XO0A€ aualiora W/AIH JAWCKYCCHH, BbICKAa3bIBATh UJICH,
(bOpMyJ'IHpOBaTL CBOU MNPEAJTIOKEHUS OTHOCUTEJILHO BBIITOJIHEHUS Hpe}l.]'[O)KeHHOﬁ 3aJ1a4yH,

BBICTYIIATh C MIPE3eHTalel pe3yIbTaTOB T03HABATEILHON JIESITETbBHOCTH, MONIYYEHHBIX CAMOCTOSTEIEHO HIIH COBMECTHO
CO CBEPCTHUKAMH IPH BBITIOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTa, IPAKTUIECKOH paboTHI IO MCCIISJOBAHUIO CBOMCTB N3y4aeMbIX
BEIIECTB, pealn3aliy y4eOHOTro MpOoeKTa, W (OpMyIHPOBATH BHIBOIBI MO pe3yibTaTaM IMpPOBEAEHHBIX HCCIEIOBAHUM MyTEM
COTJIaCOBaHMS MO3UIIMI B X0/Ie 00CYKICHUS U 0OMEHa MHEHHSIMH.

PeryasiTuBHBIE yHHBepcaIbHbIe y4eOHbIe NeliCTBHUA:

CaMOCTOSITEJIBHO IUIAHMPOBATh U OCYIIECTBIATH CBOIO NO3HABATEIBHYIO AESATENILHOCTD, ONpenenss e€ IeNu U 3aJa4H,
KOHTPOJIMPOBATh U [0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh Mpe/jIaraeMblil alIrOpUTM JEHCTBHII IPH BHITIOITHCHUH YIEOHBIX U
HCCIIeZIOBATENIbCKUX 3a/a4, BbIOMpaTh Haubonee 3p(EeKTUBHBIA cocod MX pemeHHs ¢ y4€TOM IOJNy4eHHS HOBBIX 3HAHUH O
BEILECTBAX U XMMUUCCKHX PEaKIHsX;

OCYILECTBIIATH CAMOKOHTPOJIb AESATEILHOCTH Ha OCHOBE CaMOAHAIM3a M CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[penMerHble pe3yabTaThl OCBOSHHS IPOrpaMMbl 110 XHMMHU Ha yriayOJIE€HHOM ypOBHE Ha YPOBHE CPEIHEro oOLIero
00pa30BaHusl BKIIIOUYAIOT crielpuyuecKie 1uisl y4eOHOro npeaMera « XUMUs» HaydHbIe 3HAHUS, YMEHUSI U CIIOCOOBI IEHCTBUIL 110
OCBOCHHIO, MHTEPIPETALMH U NPEoOPa3OBaHUIO 3HAHUH, BUJbI JEATEIBHOCTH IO IOTY4E€HHUIO HOBOTO 3HAHUS M NPHUMEHEHHIO
3HAHUH B Pa3iIM4HbIX Y4E€OHbBIX CHTYAIUAX, & TAKKE B PEAIbHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX ¢ XuMuel. B nporpamme no
XMMMH IPEAMETHBIC PE3YJIbTaThl IPEACTABIIEHBI 110 T0J1aM U3Y4EHHUSI.

10 KJIACC

IIpeameTHbIe pe3ynbTaThl OCBOSHUS Kypca «OpraHudecKkas XUMUD) OTPaXKaroT:

cOpMUPOBAHHOCTB NPEJCTABICHUN: O MECTE ¥ 3HAYCHUU OPIaHWYECKOH XUMUH B CHCTEME €CTECTBEHHbIX HAYK U €€ pOIIH
B 00eCreYeHnr YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTMYECKOH, SHEPreTHYeCKOH M IMUILEBON
0€30MaCHOCTH, B pPa3BUTHH MEIMLMHBI, CO3JaHMM HOBBIX MAaTepHaliOB, HOBBIX MCTOYHHKOB 3HEprud, B 00ecleYeHHH
PaLOHAIBHOTO IIPUPOIOTIONB30BaHUs, B (POPMHUPOBAHUM MHPOBO33PEHHUS U OOLIEH KYJIbTYPBI YEIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3/JOPOBBIO U IIPUPOTHON Cpee;

BIIaJICHHE CHCTEMOH XMMHUYECKUX 3HAHHUH, KOTOpas BKIIOYAET: OCHOBOIMOJATAIONINE TOHSITUS — XUMHUYECKHH 3JIEMEHT,
aToM, SIIPO M DJIEKTPOHHAs 00OJOYKa atroma, S-, P-, d-aTOMHbBIE OpOMTANM, OCHOBHOE M BO3OY)KIEHHOE COCTOSHHUS aToOMa,
ruOpHAN3aLMs AaTOMHBIX OpOHTaJIeH, HOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHCICHHS, XMMHYECKast
CBsI3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIH OOBEM, YIIIEpOIHBIH CKeseT, (QyHKIMOHaJbHAs TIpYINIa, PaauKal, CTPYKTYPHbIC
Gbopmynbl  (pa3BEPHYTBIE, COKpAlIEHHBIE, CKENETHbIE), M30MEpPHS CTPYKTYpHas W IPOCTPAHCTBEHHas (reoMeTpHYecKas,
OINITUYECKAst), M30MEphl, FOMOJOTUYECKUIl psJl, TOMOJOTH, YIJIEBOAOPOIBI, KHCIOPOA- M a30TCOAEpIKall[ieé OpraHHYEeCKUe
COEJIMHEHHUS, MOHOMEp, MOJIHUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYISIPHBIE COSAMHEHHMS; TEOPHH, 3aKOHBI (IePHOANIECKUil
3akoH /1. 1. MeHzeneeBa, Teopusi CTpOCHUs OpraHndeckuX BemectB A. M. ByrnepoBa, 3aK0H cOXpaHEHHUSI MAaCChl BEIIECTB, 3aKOH
COXpAaHEHUs] W MPEBPALICHUS SHEPIMHM MPH XUMHUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJIHYECKHH S3BIK XHMHU,
MHPOBO33PEHYECKHE 3HAHMS, JEXKAaIlde B OCHOBE MOHMMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBICHHM;
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MIPEACTABICHNS O MEXaHM3MaX XUMUYECKHUX PEaKIHH, TEPMOIMHAMHUYECKIX U KHHETHYECKUX 3aKOHOMEPHOCTSIX MX IPOTEKAHMS,
0 B3aMMHOM BIIMSTHUM aTOMOB U TPYIIT aTOMOB B MOJIEKYJIaX (MHIYKTHBHBII 1 Me30MepHBIN 3¢¢dexrsl, opuenTantsl | u |l pona);
(haKTONMOTHYECKHE CBEICHHS O CBOMCTBAX, COCTaBE, MONYyYEHHH M OE30IIACHOM HCIIONB30BAHUM BAXKHEHIIMX OPraHWYECKHX
BEIIIECTB B OBITY M IPAKTHYECKOH ISSTEIFHOCTH YeTI0BEKa, OOIIMX HAYIHBIX IPHHINIAX XMMHUUECKOT O IIPOU3BO/ICTBA (Ha IIpUMEpe
MIPOM3BOZACTBA METAHONA, TepepaboTKH HePTH);

c(OpMHPOBAHHOCTH YMEHHIA: BBISBIIATH XapaKTePHbIE IPH3HAKH [TOHSITHIH, yCTAaHABIMBATh UX B3aHMOCBSI3b, HCIIONB30BATh
COOTBETCTBYIOIINE MOHSTHSI IPH OITHCAHNUH COCTaBa, CTPOESHHS M CBOWCTB OPraHNYECKUX COCINHEHHMH;

c(OpMHPOBAHHOCTh YMEHHI:

HCIIO30BATh XMMHUUECKYIO0 CHMBOJIHKY JJISI COCTABICHHS MOJIEKY/SIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX
1 CKEJIETHBIX) (hOpMyIT OpraHNYeCcKHX BEIIECTB;

COCTaBJIATH YPAaBHEHMS XUMHIECKHX PEaKINil N pacKpHIBaTh X CYIIHOCTH: OKUCIUTEIFHO-BOCCTAHOBUTEIIFHBIX PEaKIHit
MIOCPENICTBOM COCTABJICHHS IEKTPOHHOTO 0ajlaHCca STHX peaKIii, peaknuii HOHHOro0 0OMeHa ITyTéM COCTABJIEHHS MX IOJHBIX H
COKpAILEHHBIX HOHHBIX YPABHEHUIA;

H3TOTaBIIMBATH MOJIENIM MOJIEKYJI OPTaHWYECKHX BEIIECTB IS WNTIOCTPALMH MX XHMMHYECKOIO W MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHWI: YCTaHABIMBATh MPHHAUICKHOCTh W3yIEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy U
CTPOCHUIO K ONpeeTIEHHOMY KiIaccy/TpyIIe COeANHEeHNH, JaBaTh UM Ha3BaHMs 10 cucTeMarndeckoid HomeHknarype (IUPAC) n
TIPUBO/INTH TPHUBHAJIBGHBIC Ha3BaHHUS ISl OTHENBHBIX MpeJCTaBHTEIeH OpPraHWYeCKHX BEUIECTB (STHIIEH, aleTWIIeH, TOIyol,
TJIMIEPUH, JTUICHTIHNKONb, (eHON, (OpMabAeru, aneTalbJerul, amneToH, MypaBbHHAs KHCJIOTA, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJIEMHOBAs, NMAIBMUTHHOBAs KHCIOTHI, TJIMIWH, AJAaHWH, MajbTo3a, (PYKTO3a, aHWIHMH, JUBHHWI, HW3OIpEH,
XJIOPOIIPEH, CTUPOIT U JPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHHSI ONPEIEIISATh BH XUMHYECKOH CBSI3M B OPTaHNYECKUX COSANHEHMSIX (KOBaJICHTHAsI M HOHHAs
CBSI3b, G- M TT-CBSI3b, BOJJOPO/IHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHS MPUMEHSTH TOJIOKEHNsT TEOPUU CTPOSHHsI opraHndeckux BemiecTB A. M. Byrieposa mis
0OBSICHEHHSI 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOSHHS;

c(OpPMHPOBAHHOCTh YMEHHIH XapaKTepH30BaTh COCTaB, CTPOCHHE, (QU3MUYECKHE M XUMHUUYECKHE CBOMCTBA THIHYHBIX
MIPE/ICTaBUTENCH Pa3MYHBIX KIacCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, NMKJIOAIKAHOB, AJKCHOB, AJIKAJUCHOB, AJIKUHOB,
apOMaTHYECKUX YIIICBOIOPOJIOB, CIIUPTOB, albIETHI0B, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(UPOB, SKHPOB,
HHUTPOCOEIMHEHUI U aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJICBOJOB (MOHO-, I~ U IIOJMCAaXapH/I0B), HITIOCTPUPOBATH FEHETHYECKYIO
CBSI3b MEXX/ly HUIMH YPaBHEHHSMH COOTBETCTBYIOIINX XMMHYECKUX PEAKLUH C UCIIOJIB30BAHUEM CTPYKTYPHBIX opmyi;

cOPMUPOBAHHOCT YMEHHS IIOATBEPIKAaTh HAa KOHKPETHBIX IPHMEPAaX XapakTep 3aBUCHMOCTH DEaKIMOHHOM
CIIOCOOHOCTH OPraHMYECKUX COSIMHEHHI OT KPaTHOCTH U TUIIA KOBAJICHTHOH CBSI3U (O- M T-CBSI3M), B3AUMHOI'O BIUSIHHUS aTOMOB
U IPYINI aTOMOB B MOJIEKYJIax;

cOPMUPOBAHHOCTD YMEHMS XapaKTE€PU30BaTh MCTOUYHHMKH YIIIEBOJIOPOJHOIO ChIpbsi (HE(Th, NMPUPOIHBIN Ta3, Yroib),
crocoOsl ero nepepaboTKU U MPAKTHYECKOE IPUMEHEHHE TIPOYKTOB NepepadOTKH;

cOPMUPOBAHHOCTD BIAJCHUS CHUCTEMOH 3HAHMII O €CTECTBEHHO-HAYYHBIX METOJAaX IIO3HaHUA — HaOJIOJEHUH,
H3MEPEHNH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (PeabHOM M MBICJICHHOM) M YMEHUS IIPUMEHSTh 3TH 3HAHHUS;

cOPMHUPOBAHHOCTD YMEHHMS NPUMEHATb OCHOBHBIE OIEPALMd MBICIUTEIBHOW AEATEIBHOCTH — aHalM3 W CHHTE3,
cpaBHEHHE, 0000ILeHHe, CUCTEMATH3aLHIO, BBISBICHHE ITPUYMHHO-CIIEACTBEHHBIX CBSI3eH — JUIS M3y4eHHUs CBOWCTB BELIECTB M
XUMUYECKUX PEaKIid;

cOPMUPOBAHHOCTD YMEHHUIA: BBISBIATH B3aUMOCBSA3b XMMHYECKUX 3HAHMII C MOHATUAMM W IPEJCTaBICHUSAMH JIPYIHX
€CTECTBEHHO-HAYYHBIX [IPEJIMETOB /st 00JIee OCO3HAHHOIO IIOHMMAHHUs CYIIIHOCTH MaTepPUaIbHOIO €IMHCTBA MUPA, UCIIOIb30BaTh
CHCTEMHbIE 3HaHUS 110 OPIaHUYECKON XHUMHHU 11 OOBSCHEHHS M IIPOrHO3MPOBAHMUS SIBJICHUH, UMEIOLINX €CTECTBEHHO-HAYYHYIO
IpUpony;

cOPMHUPOBAHHOCTH YMEHHMI: NIPOBOAUTH PACUEThI 110 XUMHUYECKUM (GOpMyliaM M ypaBHEHUSIM XMMHYECKUX PEaKLHUH C
UCHOJIb30BaHHEM (U3MYECKUX BeIMYMH (Macca, 00BbEM ra30oB, KOJIMYECTBO BEILECTBA), XapAaKTEPU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: PAcy€Thl 10 HAXOKACHUIO XUMHUYECKOH (DOpPMYyJbl BEIIECTBA MO H3BECTHBIM MACCOBBIM IOJAM
XMMHYECKHUX JIEMEHTOB, IPOIYKTaM CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BELIECTB;

cOPMHUPOBAHHOCTH YMEHHIA: TIPOrHO3UPOBATh, AaHAJIM3UPOBATH M OLEHUBATH C MO3ULIMH SKOJOTMYECKOH 6e30macHOCTH
MOCIIEICTBUSI OBITOBOM ¥ MPOM3BOJCTBEHHOH [ESITENbHOCTH YENIOBEKa, CBSI3aHHOH C MepepabOTKON BEIIECTB, HCIOIb30BATh
TOJTy4eHHbIE 3HAHMS JUTS IPUHATUS TPAMOTHBIX PEILIEHHH POOJIeM B CUTYallUsX, CBSI3aHHBIX C XUMHUEH;

cOPMHUPOBAHHOCTH YMEHHI: CaMOCTOATENBHO IUIAHMPOBATh M NMPOBOIHTH XMMHYECKUH DKCIEPHMEHT (TOJNyYeHHE M
U3y4eHHE CBOIMCTB OpraHMYECKMX  BEIIECTB, KAueCTBEHHbIE pEAKIMH  YIJIEBOJOPOAOB  PA3NIMYHBIX  KJIACCOB |
KUCJIOPOJICOACPIKAIIMX OPraHMYeCKUX BEIIECTB, PEIICHHE SKCIEPHMEHTANIbHBIX 3a7ad IO PACO3HABAHUIO OPraHMYECKHX
BEIIIECTB) C COOMIOICHHEM MpaBmi 0e30MacHOro 0OpaIIeH s ¢ BEIECTBAMHU M 1ab0paTOPHBIM 000pyI0BaHHEM, POPMYIUPOBATH
LeJb MCCIEIOBAHMS, IPEJICTaBIATh B PA3NUYHOM (opMe pesynbTaThl SKCIHEPUMEHTA, AHAIM3UPOBATH U OLICHUBATH HX
JIOCTOBEPHOCTb;

c(hOpPMHPOBAHHOCTH YMEHUI:

co0JTroIaTh NpaBuila IKOIOrHUECKH 11eJIecO00Pa3HOro MOBEACHHUS B OBITY U TPYJIOBOH JEATEIFHOCTH B LIETIIX COXPAHCHHUS
CBOETO 3/10pOBbsl, OKPYXKaIOIIeW MPUPOJHOM Cpeabl U TOCTHKEHHUS €€ YCTONYHUBOIO Pa3BUTHS;
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OCO3HABATh OMACHOCTH TOKCHYECKOIO ISHCTBHS HA KUBBIE OPTaHU3MBI OIPEICIEHHBIX OPraHMIECKHUX BEIECTB, TOHUMAas
cmbicn nokasarens /1K

aHAIN3UPOBATH I1e7IeCO00Pa3HOCTh IPUMEHEHHS OPTaHNIECKUX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C TOUKH 3pSHUS
COOTHOIIEHHS PUCK-TIONB3A;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHAIPABICHHBI IOUCK XHMHYECKOH HH(OPMAIMM B Pa3IHIHBIX
HCTOYHHUKAX (Hay4yHass M ydeOHO-HaydHAs JHUTeparypa, CpeicTBa MaccoBoil mH(opMmarmu, MHTEpHET M Apyrue), KpUTHIECKH
aHaJM3MPOBaTh XUMUYECKYI0 MH(OpMAIHUIO, IepepadaThiBaTh €€ M MCHOIB30BaTh B COOTBETCTBUH C IIOCTaBICHHOH ydeOHOH
3a7a4ei.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOSHHS Kypca «O0Imas 1 HeopraHudeckast XUMISD) OTPakaroT:

c(OpPMHPOBAHHOCTH NPE/CTABICHUI: O MaTePHAILHOM €IWHCTBE MHpPa, 3aKOHOMEPHOCTSIX M MO3HAaBa€MOCTH SIBICHUI
TIPUPOIBI, O MECTe M 3HAYEHHH XHMHHU B CHCTEME €CTECTBEHHBIX HayK W e€ POl B 00ECIIeYeHHH yCTOWYMBOTO Pa3BUTHS, B
penieHny mpoOIeM SKOIOrMYECKOl, SHEpreTHYecKod M INHUINEBOW Oe30IacHOCTH, B Pa3BHTHH MEIHMLMHBI, CO3JAaHUH HOBBIX
MaTepUasoB, HOBBIX HCTOYHHKOB OSHEPrHM, B OOCCIEYCHNWH palMOHAIBHOTO IPHPOIONONE30BAaHMs, B (OPMHPOBAHUH
MHPOBO33pEHHSI M 00IIeil KylbTypbl YelIOBEKa, a TaKkKe PKOJOIMYeCKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3[0POBBIO U
TIPUPOJTHOMN CpeIe;

BJIaJICHUE CHCTEMOI XMMHUYECKMX 3HAHHUH, KOTOpas BKIIOYAeT: OCHOBOIIOJIATAIONINE TIOHATHS — XHUMHYECKHH JIIEMEHT,
aToM, SIIPO aTOMA, U30TOIBL, AIEKTPOHHAST 000JI0YKA aToMa, S-, P-, d-aTOMHEIE OPOUTAIIH, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS
aToMa, THOpHAM3alMs aTOMHBIX OpOWTalel, MOH, MOJEKYNa, BaJICHTHOCTb, 3JIEKTPOOTPHLATEIBHOCTD, CTENEHb OKUCIICHUS,
XUMHYecKasl CBsI3b (KOBAJICHTHAs, MOHHAs, MeTaJUTMYecKas, BOJOPOIHAS), KPHCTANINYECKasl PEeIETKa, XUMHYECKash peaKius,
PacTBOp, JIEKTPOIMUTHI, HEANEKTPOIUTBI, HIEKTPOIUTHIECKAs! JUCCOIUALNS, CTENCHb JUCCOLMAIMH, BOIOPOIHBIN IOKa3aTelb,
OKHCITUTENb, BOCCTAHOBHUTENb, TEIUIOBOH A(P(EKT XUMHYECKOH peaKIHH, CKOPOCTb XHMHYECKOH pEaKkIWH, XHMHYECKOe
PaBHOBECHE; TEOPUH U 3aKOHBI (TEOpHs SJIEKTPOIUTHYECKOH JHCCOLMAIMY, nepuoanyeckuii 3akon JI.M. Menneneesa, 3aKoH
COXpaHEeHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHs W INPEBpAIlCHUS SHEPrHU IPH XUMUYECKHX PEaKIMsX, 3aKOH IOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMUECKUI SI3BIK XMMHH, MHPOBO33PEHUECKUE 3HAHWS,
JIe)KaIye B OCHOBE MMOHUMAHUS PUYNHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBIICHHH; COBPEMEHHBIE MPE/ICTABICHUS O CTPOSHUH
BEIIeCTBA Ha aTOMHOM, MOHHO-MOJICKY/SIDHOM M HaJMOJIEKYISIPHOM YPOBHSX; IPEJCTAaBICHUS O MEXaHW3MaX XUMHYECKUX
peaKuuii, TEPMOAMHAMHYIECKIX ¥ KMHETHYECKHX 3aKOHOMEPHOCTSIX WX MPOTEKaHMS, O XMMHYECKOM PaBHOBECHH, pacTBOpax U
JMCTIEPCHBIX CUCTEeMaX; (aKTONOTMYECKHEe CBEICHHS O CBOMCTBaX, COCTaBE, MOMYYEHMH M 0€30IaCHOM HCIIOIb30BaHUH
BO)KHEHIINX HEOPraHWYECKUX BELIECTB B ObITY M INPAKTUYECKOH JEATENBbHOCTH 4YEJIOBEKa, OOIIMX HAayYyHbIX HPHHLHUIAX
XMMHYECKOTO POU3BOACTBA;

cOPMHUPOBAHHOCTH YMEHHUI1: BBIABIIATH XapaKTEPHbIC IPU3HAKY ITOHATHI, yCTAHABIMBATH X B3AUMOCBS3b, HCIIONb30BATh
COOTBETCTBYIOIIUE MOHATHS IIPH OMHCAHUM HEOPTAaHUYECKHUX BEILECTB U MX MPEBPAILCHNH;

cOPMHUPOBAHHOCTH YMEHHS UCIIONIB30BATh XUMUUYECKYIO CHMBOJIMKY I COCTaBJICHHs (JOPMyI BEIIECTB U ypaBHEHUH
XMMMYECKHUX peakLui, cucreMarinyeckyto HomeHknatypy (IJUPAC) u TpuBHanbHbIe Ha3BaHUSI OT/ICIBHBIX BEILECTB;

cOPMUPOBAHHOCTD YMEHUS ONPEAECINIATH BAJICHTHOCTh U CTEIEHb OKUCICHHS XMMHYECKUX JIEMEHTOB B COCIAMHEHUSX,
BUJI XUMHYECKOH CBSI3M (KOBAJEHTHAs, MOHHAsA, METAUINYECKas, BOJOPOAHAs), THI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BEIIIECTBA;

cOPMHUPOBAHHOCT YMEHHUS OOBSCHATH 3aBUCUMOCTh CBOKMCTB BELIECTB OT BHJIA XUMHYECKOH CBA3M W THIA
KPHUCTAJTMYECKOM PeléTKH, OOMEHHBIH 1 JJOHOPHO-aKLENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3U;

cOpMHUPOBAHHOCTH YMEHHI1: KIacCU(PUIMPOBATH: HEOPraHMYECKUE BELIECTBA 10 X COCTaBY, XUMHUYECKHE PEAKIMH 110
Pa3IMYHbIM TpU3HAKaM (YUCIYy M COCTaBy PEardpyloIIMX BEIIECTB, TEIUIOBOMY 3(G(EKTy peakuuu, W3MEHEHUIO CTeNeHeH
OKHCJICHHS 3JIEMEHTOB, 00PaTHUMOCTH, YYaCTUIO KaTaJIM3aTopa U JIPyr'ue); CAMOCTOSATENIBHO BbIOMPATh OCHOBAHUSL U KPUTEPUH JUIS
Ki1acc(UKALMKI U3Y4aeMbIX BELIIECTB U XMMUYECKHX PEaKLHii;

cOPMHUPOBAHHOCTH YMEHHS PAcKpbIBaTh CMBICH Ieproanyeckoro 3akona J[. M. MenzeneeBa 1 1eMOHCTPUPOBATD €ro
CHCTEeMaTHU3UPYIOILYIO0, OOBSCHUTENBHYIO U IPOrHOCTHYECKYIO (DYHKIIMH;

cOPMUPOBAHHOCTD YMEHHMIl: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE arOMOB M HOHOB XHMHYECKHX 3JIEMEHTOB
nepBoro—4ueTBéproro nepuonoB Ilepuoanueckoii cucremsl .M. MenzaeneeBa, UCHONB3ysd MOHATHA «IHEPTETUUYECKHE YPOBHH,
«3HEPreTUYECKHe MOAYPOBHIY, «S-, P-, 0-aTOMHbIE OpOUTATINY», «OCHOBHOE M BO30Y)KAEHHOE SHEPTeTHUECKHUE COCTOSIHHS aTOMa;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUs] CBOMCTB XHMMMYECKHX 3JIEMEHTOB M HX COSAMHEHMH IO INepuojaM U TIpymmam
IIepunoanueckoii cucremsl Jl. 1. MenneneeBa, BaeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX AJIEKTPOHHBIX
000J104€K;

cOPMHUPOBAHHOCTH YMEHHI1: XapaKTEPH30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBA BELIECTB Pa3INYHBIX KIACCOB,
MOATBEPKIATh CYIIECTBOBAHHE TE€HETHYECKOM CBSI3M MEXIY HEOPTaHMYEeCKHMMH BEIIECTBAMH C IIOMOIIBIO YpaBHEHHUI
COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIuii;

cOPMHUPOBAHHOCTE YMEHMSI PACKPBHIBATh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMH IOCPEICTBOM
COCTABJICHHS JICKTPOHHOTO OajaHca ATUX PeaKLid; peakiui HOHHOro 0OMEHa MyTEM COCTABJICHHUS MX TOJHBIX M COKPAIEHHBIX
HOHHBIX YpPaBHEHHMH; peakIui THUAPOIHN3a; Peaknud KOMIUIEKCOoOpa3oBaHMS (HA MpHMEpe T'HAPOKCOKOMIUIEKCOB IMHKA H
ATFOMUHWS);
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cOPMHUPOBAHHOCTE yYMEHHSI OOBSICHATH 3aKOHOMEPHOCTH IIPOTCKAHUS XUMHUYECKMX peakiuid ¢ y4€ToM HX
9HEPIreTUYECKHX XapaKTePUCTHK, XapaKTep H3MEHEHHs CKOPOCTH XUMUYECKOH PEaKIM B 3aBUCUMOCTH OT Pa3iIMYHbIX (haKTOPOB,
a TaKKe XapakTep CMEIICHHUs XUMHYECKOr0 PaBHOBECHSI O] BIMSIHIEM BHEIIHUX Bo3zeiicTBuii (mpuuuun Jle [arenbe);

cOPMUPOBAHHOCTH YMEHHSI XapaKTEPHU30BaTh XUMUYECKHE PEAKIHH, JISHKAIHE B OCHOBE HPOMBIIIICHHOTO HOTY4EHHUS
CepPHOIl KHCJIOTBI, aMMuaka, oOL[Me Hay4yHble HPHHLUIBI XHMHYECKHX MHPOM3BOJACTB; IIEIECOO0Pa3HOCTh MPUMEHEHHUS
HEOPraHMYeCKMX BEIIECTB B POMBIIIICHHOCTH H B OBITY C TOUKH 3PEHHUSI COOTHOIICHHUSI PUCK-TIOIb3a;

c(OpPMHUPOBAHHOCTh BJIAJCHUSI CUCTEMOW 3HAHMH O METOaX HAay4YHOrO INO3HAHWS SIBICHHWH NMPUPOABI — HAOIIONCHMUE,
U3MEpEHHEe, MOJICIMPOBAHKE, SKCIECPUMEHT (pealbHbIi M MBICICHHBIH), HCIIONB3yeMbIX B CCTECTBEHHBIX HAyKaX, YMEHHS
MPUMEHSTh 3TH 3HAHUS MPH 3KCIIEPUMEHTAIBHOM HCCIICIOBAHUHU BELICCTB U JUIsl OOBSCHEHHS] XUMUYECKHX SIBJICHUI, HMEIOIIHX
MECTO B NIPUPOJIE, TPAKTHIECKOH AEATEIHHOCTH YeJI0BEeKa U B TOBCEJHEBHON KU3HH;

cOPMHUPOBAHHOCTH YMEHHS BBISBIISTh B3aHMMOCBSI3b XMMUYECKHX 3HAHHI C MOHATHSAMHU U IPEACTABICHUSIMH IPYTHX
€CTEeCTBEHHO-HAYJHBIX IPEIMETOB ISl O0Jiee OCO3HAHHOIO IIOHMMaHHsI MaTePHAILHOI'O €IMHCTBA MHUPA;

c(OpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C UCHOJIL30BAaHNEM HOHATHH «MaccoBasi JJOJIS BEIIECTBA B pacTBOpPE» 1
«MOJISIPHASI KOHIIEHTPALMsY; MacChl BEIIECTBA WM 00bEMa raza 110 H3BECTHOMY KOJIMUYECTBY BEILECTBA, MACCe MITH 00bEMY OTHOTO
U3 y4acTBYIOIIMX B PEaKIMH BEIIECTB; TEIUIOBOro 3(deKra peakiyy; 3HaUeHUs BOJOPOJHOIO MOKa3aTeNsl PaCTBOPOB KUCIOT U
IIeJIOUeH C M3BECTHOM CTENEHBI0 JMCCOLMAIMU; Macchl (00bEMa, KONMUECTBA BEIISCTBA) MPOAYKTA PEaKLHH, €CIU OIHO U3
HCXOJIHBIX BEIIECTB JIAHO B BUJIC PAacTBOpA C OINpeIeEHHON MacCOBON J0Nei pacTBOPEHHOrO BEIIECTBA MM JIAHO B M30BITKE
(MMeer mpUMecH); IOJTH BBIXOJIa POYKTa peaKlny; 00bEMHBIX OTHOIICHHH Ia30B;

cOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHMPOBATh M MPOBOJUTH XUMHUYECKHIl SKCIIEPHUMEHT (TpOBEICHHE
peaknuii HOHHOro 0OMEHa, MOATBEPKICHHE KaueCTBEHHOTO COCTaBa HEOPraHUUECKHUX BEIECTB, ONpPEIENICHHE CPEIbl PACTBOPOB
BEIECTB C MOMOIIBI0 WHUKATOPOB, U3YYCHHE BIUSHHS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOM PEaKIMH, PEIICHHE
SKCIEPUMEHTAIIBHBIX 3a/ad 1o TemaMm «Mertamby U «HemeTamisl»y) ¢ coOMOJeHHEM NpaBUiI 0e30IacHOro oOpalieHus ¢
BEIIeCTBAMU W JIaOOpaTOpHBIM 00Opy/IOBaHHEM, (OPMYIHPOBATH IIEIb HCCICIOBAHUS, IPEICTaBIATh B Pa3IW4HON (opme
Ppe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTS;

c(OpPMHPOBAHHOCTE yYMEHHH: COONIOAATh TpaBMiIa TIOJNB30BAaHMS XUMHYECKOM TMOCyIod U J1abopaTOpHBIM
00opyIoBaHNeM, OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHSIMH IO BBIIOJHEHUIO JTAOOPATOPHBIX XUMHUUECKHX
OITBITOB, 3KOJIOTMUECKH I[eJIECO00Pa3HOr0 MOBEACHHUS B OBITY M TPYZOBO JESTEIFHOCTH B IIEJISIX COXPAaHEHUs CBOETO 310POBBS,
OKpY)Karomel MpHUpOJHON Cpebl U IOCTHKEHUS e€ YCTOWYMBOrO pa3BUTHsL, OCO3HABATH OMACHOCTh TOKCHYECKOro AEHCTBHS Ha
XKUBBIC OPraHU3MBI ONPEACNEHHBIX HEOPTaHNUECKHX BEIIECTB, IIOHUMast cMblci rokasatesns [11K;

cOPMHUPOBAHHOCTD YMEHHH: OCYIIECTBIATH IIEJICHANPABICHHBI MOUCK XUMHYECKOH HMH(OpPMaLMH B pa3sIMYHBIX
UCTOYHMKAX (Hay4dHas M y4yeOHO-Hay4yHas JMTEparypa, CpeACTBa MaccoBod uH(opmauuu, MHTEpHET M Ipyrue), KpUTHYECKU
aHaIM3UPOBaTh XMMHYECKYIO MH(OpPMAIUIO, NepepadaThiBaTh €€ U HUCIOIb30BaTh B COOTBETCTBUM C IIOCTaBJICHHOH ydyeOHON
3ajauei.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHnoBaHue pa3aenoB U (uudpossbie)
KonTposabubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bceero odpa3oBaTeibHbIE
padoTsl padoThI pecypest
Paspen 1. Teoperndeckne 0CHOBbI OPraHUYECKOH XMMUH
IIpeamer oprannveckoit
11 XUMHUH. Teopust CTPOCHUS 8 Brbmmorexa [IOK
' OpPraHUYECKHUX COEIUHEHUM https://m.edsoo.ru/d69df650
A. M. byrnepoBa
Utoro no pazaeny 8
Paznen 2. YraeBomopoast
21 IIpenenbHble yrieBogOpOAb 5 Bbubmorexa [JOK
' — QJIKaHbI, IIUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
H
2.2 ?IZI;ZHGOHI:)HLI?' AJIKCHBI, 14 1 bubmorexa LIOK
' YIICBOAOPO/IBT: ’ https://m.edsoo.ru/d69df650
aJIKaJIMeHBI, aJIKWMHBI
23 Apomarndeckne 8 bubmmorexa [JOK
' YTIICBOIOPOE! (pEHEI) https://m.edsoo.ru/d69df650
IT
,, | Trponme neromny . Bumiorexa LIOK
' YHICBOZIOpOIo https://m.eds00.ru/d69df650
nepepaboTka
25 I"anorenmponsBoaHsIe 4 1 bubmorexa [JOK
' YTJIEBOIOPOIOB https://m.edso0.ru/d69df650
Utoro no pazneny 35
Paznen 3. Kuciopoacoaep:kammue oprannieckne coeIuHeHHsI
bubarnoreka IIOK
31 Critpret. etion 1 . https://m.edso0.ru/d69df650
KapOoHuIIbHbIE COeTMHEHUS:
3.2 aNbACTUIbI U KETOHBI. 21 1 Bbubmuoreka [JOK
' Kap6oHOBbIE KUCIIOTHI. https://m.edso0.ru/d69df650
Crnoxubie 3¢upst. Kupbt
Bubmuoreka [JOK
33 YraeBOzB o . https://m.eds00.ru/d69df650
HUroro no pazpeny 41
Pa3nen 4. AzoTconep:kanie opraHiyecKue coeHuHeHust
41 AMUHBI. AMUHOKHUCIIOTBI. 12 1 2 Bubmmorexa ITOK
' Benku https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Pazpeu 5. BoicokomoJieKy/IsipHbIe COeIMHEHHUS
51 BricokoMonexynsapHbie 6 1 bubmuorexa [IOK
' COEIUHEHUSI https://m.edso0.ru/d69df650
Uroro nio pazneny 6
OBUIEE KOJIMYECTBO YACOB
- 102 3 6

I1O ITPOI'PAMME
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11 KJIACC

HaumMeHnoBaHue KouanuyecTBo yacos
Ne JJieKTpoHHBIe (1 POBHIe)
Pa3eioB U TEM Konrpoasneie IIpakTnyeckue
n/n Bcero odpa3oBaTeJibHbIE Pecypchl
NporpaMmbl padoThI padoTsI
Pazpnen 1. TeopeTnueckue 0CHOBbI XUMHHU
Crpoenue aToma.
Ilepuoanueckuii 3aKoH
11 u [lepnopnaeckas 9 Brbmmorexa [IOK
' cucTeMa XUMHYECKUX https://m.edsoo.ru/2dd57f24
anemenros /. U.
MenneneeBa
12 | Mot 1 . BrGmoraxs LIOK
' P https://m.edsoo.ru/2dd57f24
BEILECTB
bubmroreka [IOK
1. X 1 1
3 HMITICCIHE peartim o 3 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 39
Paspen 2. Heopranuyeckasi Xumust
bubaunoreka [IOK
2.1 H 1 1
CMETAILIbL 3 3 https://m.edsoo.ru/2dd57f24
bubaunoreka [IOK
2.2 M 2 1 2
craet 3 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Paznen 3. Xumust v Knu3Hb
it MeToz[LIX MO3HAHUS B . BuGmiorexa [LOK
' XHMHH. UM 1 https://m.edsoo.ru/2dd57f24
JKU3Hb
Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102 4 8
YACOB IT10 ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIS1 YYHEHUKA

» Xumus; yroyonennoe odydenne, 10 xmace/ Epemun B.B., Ky3smenko H.E., Tepennn B.W. u np.; mox penakmumeit Jlyanaa
B.B. O06m1ecTBO ¢ orpaHHYeHHOH OTBETCTBEHHOCTEIO «/[PODAY; AkimonepHoe odmectBo «M3narenpcTBo «IIpocBenienues
Xumust; yriyonensoe ooydenne, 10 xirace/ Epemun B.B., Ky3smenko H.E., Tepernnn B.W. u np.; mox penakuueii JIyanna B.B.

OO0IecTBO ¢ OrpaHUICHHOI OTBETCTBEHHOCTHIO «JIPODAy; AkroHepHOe 061iecTBo «M3marensctBo «lIpocBenieHuey

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJISA

1. EmenssnoBa E. O., Moako A. I'. Opranusarys To3HaBaTeIbHON JIeSITeIFHOCTH yJaInuxcs Ha ypokax xumun / E. O.
EmenssHoBa, A. I'. Monko. — M. : IlIkoneHast mpecca, 2002. — Y. . 142 c.; Y. 1l. 136 c.

2. 3arpannunast H. A. K orieHke pe3yspraToB SKkcriepuMeHTanbHOH aesitensHocTr / H. A. 3arpanmynast / Xumus B mIKoie. —
2010. — Ne 7. - C. 13-19.

3. 3arpannunas H. A., XKypun A. A. Xumus: MeTanpeMeTHble pe3ynbTaTel 00ydeHus: 8—11 kimaccsl (Macrtepekas yuurens
XHMHHN): MeToandeckoe nocobre / H. A. 3arpanmynas, A. A. XKypun. — M. : BAKO, 2014. — 208 c.

4. 3arpannuHas H. A., Mupenkosa E. B. J/lnarHoctuka MeTanpeMeTHbIX pe3yIbTaTOB MPH 00y4CHUH XMMHU B OCHOBHOM
mkose: nocodue s yaurens / H. A. 3arpannunas, E. B. Mupenkosa. — M. : Pycckoe cioBo, 2020. — 240 c.

5. HoBoumuckwmii Y. 1., HoBommuckas H. C. DkcniepumenTaipHast Xumusl. Peniienne skcrnepuMeHTalbHbIX 3a1a4 0
HEOpraHMYeCKOi XUMHHU: Kypc N0 BEIOOpY: yueOHoe mocodue uist 8—11 xiaccoB obmeodpa3zoBatenbHbx opranmsamuii / 1. U.
Hooumnckuii, H. C. HoBommmnckas. — M. : Pycckoe cioBo, 2018. — 176 c.

6. EcrecTBeHHO-Hay4Has IPaMOTHOCTh: COOPHUK 3TAJIOHHBIX 3a7aHuid. Bimyck 2: yueGHOe nmocodue st
obueobpasoBatesnbhbix opranuszanuii / I'. C. Kosasnesa, A. 1O. ITentun, H. A. 3arpanuunas u np.; nox pex. I'. C. KosaneBoid,
A. 0. llenruna. — M. ; CII6.: [Ipoceenienue, 2021. — 143 c.

7. Merozyka MpenoiaBaHus XMMHM: y4eOHOe T0CoOUe ISl CTYICHTOB e/, MH-TOB 1o XuM. U 6uon. crient / H. E. Ky3uerosa,
B. I1. I'apkynos u ap. — M. : IIpocsemenue, 1984. — 415 c.

8. ITepmunosa JI. M. ®opmupoBanue o0iey4eOHbIX YMEHHI U HABBIKOB Y YUYAIMXCS B YCIOBUSIX PeaM3alliy IIKOJIbHBIX
0o0pa3oBaTeNbHbIX CTAHAAPTOB: yueOHO-MeToanueckoe mocodue / JI. M. Tlepmunosa. — M. : MUOO, CIIOAIIIIO, 2012. — 114

C.

OUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www.college.ru/chemistry/ ,http://www.informika.ru/text/database/chemy/Rus/chemy.htm
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