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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma 1mo XuMuu Ha ypOBHE cpeiHero o0iero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012
No 273-®3 «O6 obpazoBanuu B Poccuiickoit Deneparuu», TpeOOBaHUN K pe3yibTaTaM OCBOCHHs (eaepalbHOl 00pa3oBaTEeIbHON
nporpaMmsl cpeanero odiero oopazoBanusa(DPOIl COO), npeacrasieHnbix B DefepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COOQ, ¢ yuérom KoHuenuuu npenogaBanus y4eOHOTO IpeaMera «XuMus» B 00pa3oBaTenbHbIX opraHu3anusx Poccuiickoit @enepannu,
pean3yomuX OCHOBHBIE 00pa3oBaTENIbHbIE MPOTPAaMMBbI, U OCHOBHBIX MONOXeHUN «CTpaTeruu pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanun Ha iepuon 10 2025 roga» (Pacnopspbkenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHS Ha YPOBHE YTIyOJEHHOTO U3yUEHHUS 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAyYHOro o0pa3oBaHus yyammxcs 10-11
kiaccoB. M3ydenwe mpenmera, peamuzyemMoe B YCIOBUAX AUGPEpeHIIMpOBaHHOTO, NPO(MIBHOTO OOyYeHHs, MPU3BAHO OOECIEYUTH
o011e00pa3oBaTeNIbHYI0 U OOMIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIsl aAaNTallMK UX K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KU3HU B COLIMYME, a TAKXKE JIJIsl TPOJIOJDKEHUST 00YUEeHHsI B OpraHu3alusiax IpodeccuoHaNbHOT0 00pa30BaHMsl, B KOTOPBIX XHUMHUS
SIBJISIETCSI OTHOU M3 MPUOPUTETHBIX TUCIUILIHH.

B nporpaMmvMe mno XuUMUM Ha3Haue€HUE TMpeAMeTa «XHUMHs» TOJIy4daeT TMOJAPOOHYI0 HWHTEPHpPETAlMi0 B COOTBETCTBHH C
ocHoBonofnararomumu nojgoxxkeHusmMu I'OC COO o B3anM0o00yCIOBICHHOCTH IIeNIeH, COIepKaHus, pe3yIbTaTOB 00yUeHHUs U TPeOOBAHUIA
K YPOBHIO MOJTOTOBKH BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBISIOTCS CJICAYIOIINUE BBIMOIHAEMbIC TPOTPAMMON 110 XUMHUU () YHKIIUH:

¢ HPOPMALMOHHO-METOAMYECKAsI, pealn3anusi KOTOpoil oOecrneynBaeT MOJyuYeHUE MPEACTABICHUS O LENsIX, COJIepKaHUM, oOIen
CTpaTeruy 00y4YeHus, BOCIIUTAHUS U PA3BUTUS 00YUaIONINXCS CPEACTBAMH MPEMETa, U3y4aeMOT0 B paMKaX KOHKPETHOTO TTPOduIs;

® OpraHM3alMOHHO-TUIAHUPYIOLAsA, KOTOpas MPeAyCMAaTPUBAECT ONPEACIICHUE: IPUHILIUIIOB CTPYKTYPUPOBAHHUS U MOCIEI0BATEIbHOCTH
M3y4YeHHs] y4eOHOro marepuana, KOJIMUYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTepUCTHUK; MOJXO0JI0B K (POPMUPOBAHMIO COZAEPKATEIbHOU
OCHOBBI KOHTpPOJSI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHUI OOydaromMXCs B paMKax HTOTOBOM aTTecTalMu B (QopMe €IUHOro
roCyJapCTBEHHOI'0 9K3aMeHa MO XUMHUH.

[Iporpamma 1y1st yriryOJI€HHOTO U3YYCHUSI XUMUU:

® YCTaHaBIMBAaET HMHBApPMAHTHOE TMPEAMETHOE COJIepKaHHue, o0sf3aTeNbHOe [UIsl H3yYeHHUS B pPaMKax OTHAEIbHBIX Hpoduiei,
npeaycMaTpUBaeT pacipeiejieHle U CTPYKTYPUPOBAaHUE €ro Mo KJ1accaM, OCHOBHBIM COJIep KaTeNIbHBIM JIMHUSM/pa3iesaM Kypca;

e 1aéT MPUMEPHOE pacripesie]eHne yueOHOTO BpeMEHHU, PEKOMEHTYEeMOT0 JIJIsl H3yUCHHsSI OT/ACTbHBIX TEM;

e Tpe/iaraeT MPUMEPHYIO TIOCIEAOBATENLHOCTh W3YYCHHS] y4eOHOro wmaTepuaia ¢ Y4ETOM JIOTUKH TIOCTPOCHHS Kypca,
BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€Hl;

e 1aéT METOAMYECKYI0O HMHTEPIpPETALMIO Iesied M 3a4ad M3Y4YeHHs MpeaMera Ha YriayOJEHHOM YpPOBHE C YYETOM COBPEMEHHBIX
MPUOPUTETOB B CUCTEME CpeIHero oOmiero oOpa3oBaHUs, COJEPKATEIbHOW XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
OCHOBHOI 00pa30BaTeILHON MPOrPaMMBI CPEAHETO 001Iero 00pa3oBaHusl (JTUIHOCTHBIX, METAIIPEIMETHBIX, MPEMETHBIX ), @ TAKIKE C YIETOM
OCHOBHBIX BUJIOB y4€OHO-T03HABATEIbHBIX ACHCTBUI 00yUaroerocs no OCBOEHUIO COIepKaHUs IpeaMeTa.



I1o Bcem Ha3BaHHBIM MO3ULUSAM B IIPOTrPaMME MO XMMHUH NPEyCMOTPEHA IPEEMCTBEHHOCTh C O0yUYE€HHUEM XMMHUH Ha YPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus. 3a mpeiesiaMi YCTaHOBJIICHHOW MPOTPaMMOM 0 XUMHH 00s13aTeIbHON (MHBAPUAHTHOW ) COCTABJISIIONIEH CONEPKaHUS
yuyeOHOro mpeameTa «XUMHs» OCTa€TCS BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTABJISIONICH, KOTOpas JOJKHA OMpPENeNsThCs B
COOTBETCTBUU C HAMpaBIIEHHEM KOHKPETHOTO NpoduiIs 00ydeHusl.

B cootBercTBUM ¢ KoHUenTyanbHbIMU NoJ0keHUAMH OPT'OC COO o HazHaueHHHM NpPeIMETOB 0a30BOTO U YINIyOJIEHHOTO YpOBHEH B
cucteme aAuQepeHIMPOBAaHHOTO OOYyYEeHHS Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHUs XUMHUS Ha YpOBHE YIIyOJNEHHOTO H3Y4CHMUS
HaIpaBJICH Ha pPEaTU3alUI0 MPEEMCTBEHHOCTH C TOCIEAYIOIIUM STaloM IMOJYYeHHs XUMHUYECKOTO OO0pa3oBaHHUS B paMKax H3ydeHUs
CHEIHAIbHBIX €CTECTBEHHO-HAYYHbIX M XMMUYECKUX JAUCLUIUIMH B By3aX U OpPraHU3alMsIX CPEJHETO MpodeccuoHaIbHOro oopazopanus. B
ATOW CBSI3M M3y4YEHUE MpeameTa «XHMHS» OpPUEHTHUPOBAHO IPEUMYIIECTBEHHO HAa pacHIMpEHUE U YIIIyOJIeHHE TEOpEeTUYECKON u
MPAKTUYECKOM MOJATOTOBKU 00YYArOIINXCs, BHIOPABIINX ONpPeeIEHHbIN TPodUiIs 00y4eH s, B TOM YHUCIIE C MEPCIIEKTUBON MOCIETYIOIIETO
MOJIYYCHUST XUMUYECKOTO 00pa30BaHMs B OpraHMU3aIusax rnpodeccruonaibHoro oopasopanus. Hapsay ¢ atum, B cBete TpeboBanuit ®I'OC
COO k maHupyembIM pe3yibTaTaM OCBO€HHUs (pelnepaibHOM 00pazoBaTeNbHOW MPOrpamMMbl CpeAHEro oOuiero oOpa3oBaHUs HU3y4YEHUE
npenMera « XMMUs» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3a/1a4 BOCIIUTAHUS U COI[MAIIBHOTO Pa3BUTHs 00Oydaromuxcs, Ha popMupoBaHue y
HUX OOIIEMHTEIUICKTYAIbHBIX YMEHUN, YMEHUN pallMOHATIN3AIUU Y4EeOHOTO Tpyda U 000OIIEHHBIX CIOCOOOB NEATEIHHOCTH, UMEIOIINX
MEXKIUCUUIUTMHAPHBIN, HAAIIPEAMETHBIN XapaKTep.

CocTaBisironMu npeameTa « XuMusi» Ha ypOBHE yri1yOnEHHOTO U3YUEHHUS SIBISIFOTCS YIITyOsI€HHbIE Kypchl — «OpraHudeckasi XuMus» U
«OOmas 1 HeopraHnuyeckas xumus». [Ipu ompeneneHUN MOAXOI0B K OTOOPY M CTPYKTYPHOW OpPTaHU3AIMH COJIEPKAHHS ITHUX KYpCOB B
MpOrpaMMe Mo XUMHHU 32 OCHOBY NMPUHSATHI nosioxkeHuss ®I'OC COO o paznuuusix 6a30BOT0 U YriyOJIEHHOTO YPOBHEH H3yUeHUs MTPeIMETa.

OcHoBy conepxkanust KypcoB «Oprannyeckas Xumusi» u «OO0mas 1 HeopraHu4eckasi XUMHUsD» COCTaBISET COBOKYITHOCTb MPEJIMETHBIX
3HAHWIA ¥ YMEHUIA, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YUYEHHS MpeaAMeTa. DTa CUCTeMa 3HaHUU MOTy4YaeT ONpeeIiEHHOE TEOPETUIECKOEe
JIOTIOJTHEHHE, TIO3BOJISIFOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJIBIIUN 00BEM (HaKTOJIOTHYECKOTO Marepuana. Tak, Ha yriayOJIEéHHOM
YpOBHE U3Yy4EHHUs IIpeaAMeTa obecreueHa BO3MOKHOCTh 3HAUUTEIbHOTO YBETMYeHHs 00bEMa 3HAaHUI 0 XUMHUYECKUX dJIEMEHTaX U CBOMCTBaxX
UX COCJIMHEHUN HAa OCHOBE PACUIMPEHHUs M YIIayOJeHHs MPeACTaBICHUNA O CTPOCHUM BEUIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX
MPOTEKAHHUS peaKIuii, pacCMaTPUBAEMbIX C TOUKH 3PEHUS XUMHUUECKON KUHETUKU U TEPMOAMHAMUKH. M3ydeHue nepuoandeckoro 3aKkoHa u
[lepuoanueckoil cUCTEMbl XUMUYECKHX AJIEMEHTOB 0a3upyeTcsi HA COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEACTABICHUAX O CTPOCHUU
aToMa. XUMUYeCcKasi CBA3b OOBSICHSAETCS C TOUKU 3PEHUS DHEPTeTUUECKUX U3MEHEHU MpH €€ 00pa30BaHUU U PA3PYLICHUH, & TAKKE C TOUKU
3peHHsl MEXaHU3MOB €€ oOpa3oBaHus. V3yueHne TUNOB peakiuil 1omoMHIeTCs (OPMUPOBAHUEM IPEICTABICHUN 00 3IEKTPOXUMHUUYECKUX
MpoIecCcax U AIEKTPOJIM3E PACIIaBOB U paCTBOPOB BELIECTB. B Kypce opraHmueckoi XMMUN MPU pACCMOTPEHUHU PEaKLMOHHOM CITOCOOHOCTH
COEJIMHEHUH yzenseTcs 0co00e BHUMaHUE BOIpocaM 00 3JIeKTPOHHBIX 3 deKTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peaKIuu.

Ocoboe 3HaueHNE UMEET TO, YTO HA COAEPIKAHUE KYyPCOB XMMHH YIITyOJIEHHOTO YPOBHS H3yUEHUS IS KIACCOB ONPEAeIEHHOTO TPOQHIIs
(rmaBHBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep AOIOJHEHHUN K OOIIeld CHUCTEME IpPEIMETHBIX 3HAHWM) OKa3bIBAIOT BIUSHUE CMEKHBIE



npenMethbl. Tak, Hampumep, B COAEpPKAHUHU IMpEAMETa JJs KJIacCOB XHMMHUKO-(pusmdyeckoro npoduis Oonblioe 3HaueHUE OyayT MMETh
AJIEMEHTHI Y4eOHOro MaTepuaia no oomei xumud. [1pu n3yueHun npeamera B JaHHOM cllydae akLEHT OYyJEeT clieiaH Ha 00LIHOCTh METO/10B
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl Teopus (MOJEKYJIsIpHas Teopusi B (pU3MKe), 3aKOHBI
COXpaHEHHUsI MacChl U SHEPTUH, 3aKOHBI TEPMOJAMHAMUKH, 3JIEKTPOIN3a, IPEACTABICHUS O CTPOCHHUH BEIIECTB U APYIOE€.

B 10 xe Bpems B coaepkKaHUM IpeaMeTa Ui KIacCOB XMMHUKO-OMOJOTMYECKOTOo Mpoduiiss OONbIIUN yIEabHBIM BEC OyAET HUMEThH
opranuueckasi Xumusi. B 3Tom cirydae mpenocTtaBisieTcsi BO3MOXHOCTb AJis1 60s1ee 00CTOSTENBHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aIiuu
KJIETKA KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOMAT, K MPUMEPY, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIUMUIbI, OCIKH,
YTJI€BO/Ibl, HYKJIIEMHOBBIE KUCIOTHI U ipyrue. [Ipu 3ToM 3HaHus 0 cOCTaBe U CBOMCTBAX MPEJICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX
BEIECTB CIIyKaT OCHOBOM ISl U3yYEHUs CYIIHOCTH MPOILIECCOB (POTOCUHTE3A, IbIXaHUS, TUIIIEBAPECHHUS.

B miane gopmupoBaHHs OCHOB Hay4HOTO MHPOBO33pPEHUS, OCBOCHHs OOIIEHAYYHBIX METOJOB IMO3HAHHUS M OIbBITA MPAKTUYECKOTO
MPUMEHEHHs HAyYHBIX 3HAHUM M3ydeHUE TpeMeTa « XUMUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C YU4eOHBIMU
IpeiIMeTaMy, BXOJSAIIMMU B COCTaB MpeAMETHBIX obnacteil «EcTecTBeHHO-Hay4yHbIE NpeaMmeThl», «MareMatuka ¥ HMHPOpPMaTUKa» U
«Pycckuil A3bIK U TUTEpATYpa».

[Ipn uzyueHum yyeOGHOro mpenmera «XUMHS» Ha YrIyOJIEHHOM YpOBHE TaKXkKe, KaK Ha YpPOBHE OCHOBHOTO U CpPEIHEro OOIIero
oOpa3zoBanusi (Ha 0a30BOM ypOBHE), 3aJa4yeil MEePBOCTETIICHHON 3HAYMMOCTH SIBJISIETCS (JOPMHPOBAHHE OCHOB HAYKH XMMHH KakK OOJacTH
COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKON NEATEIBHOCTH YEJIOBEKA U OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue stoin
3a]a4d Ha yriayOnEHHOM YpOBHE M3yUYEHHs IpeAMETa MPEAToaraeT peajn3alnio TakuxX Hejael, Kak:

¢ (QopmHpoBaHME MPECTABICHUI: O MATEPUATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJICHUI MPUPOIBI, O MECTE
XUMHH B CUCTEME €CTECTBEHHBIX HAyK M €€ BeIylled poju B 00ecleuYeHWH YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA: B PEIICHUU MPOOIEM
HKOJIOTMYECKON, SHEPreTUYECKON M MUILEBOM 0€30MacHOCTH, B Pa3BUTHHM MEIMLIMHBI, CO3JaHUHM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHUKOB
SHEpPruu, B 00eCrevYeHnn PaliOHAIBLHOTO MIPUPOIONOIb30BAHUA, B (POPMUPOBAHUN MUPOBO33PEHHS M OOIIEH KyIbTyphl YEIOBEKA, a TAKXKE
HKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO M IPUPOIHON CpEIE;

® OCBOCHUE CHUCTEMbl 3HAHMH, JIeKAIIUX B OCHOBE XUMHYECKON COCTaBISIOIIEH €CTECTBEHHO-HAYYHOH KAapTUHBI MUDA:
(GbyHIaMEeHTaJbHBIX MOHATUH, 3aKOHOB W TEOPUH XMMHUHU, COBPEMEHHBIX IPEJCTaBICHUI O CTPOCHHM BEIIECTBA Ha Pa3HbIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJIMOJIEKYJISIPHOM, O TEPMOJANHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX
peakuuii, 0 XMMUYECKOM PaBHOBECHH, paCTBOpaX U AUCIEPCHBIX CUCTEMAaX, 00 OOIIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

e ¢dopMupoBaHHe y 00yYarOIIMXCS OCO3HAHHOTO NMOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMUMHUUYECKHMX 3HaHUM JUisi 0ObsSCHEHUs
KIIFOYEBBIX MW M MPOoOJIeM COBPEMEHHON XUMHUH, AJi1 OOBSICHEHUS M MPOTHO3MPOBAHUS SIBICHUN, MMEIOIIMX €CTECTBEHHO-HAYYHYIO
IPUPOY; TPaMOTHOTO pEIICHUs MpoOJieM, CBS3aHHBIX C XHWMHEH, NMPOTHO3MPOBAHMSA, aHAINW3a M OLCHKU C TMO3UIUN JKOJIOTMYECKOM
0€30MaCHOCTH TMOCJE/CTBUNA OBITOBOW M MPOU3BOACTBEHHOM [E€ATEIbHOCTH YENOBEKa, CBS3aHHOM C XMMHYECKUM IPOU3BOJICTBOM,
HCIIOJIb30BAHUEM U MEepepabOTKOM BEILIECTB;



e yriayOJieHUe MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUSI, HEOOXOAUMBIX ISl MPUOOPETEHUSI YMEHUM OPUEHTUPOBATLCA B MUPE
BEILIECTB U OOBSCHEHUS] XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJE, B IPAKTUUECKOU JIEATEILHOCTU U MTOBCETHEBHOM JKU3HHU.

B muiaHe peanu3anuy MEpBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIONIMX (YHKIUN IETOCTHONM CHUCTEMBbI CpEeIHEro OOIIeTo
o0pa3oBaHus IPU U3YyUEHUU MpeaMeTa « XUMHUs Ha YIITyOJIEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKUE 1IeNIM U 3aJ]a4H, KaK:

® BOCIIUTaHHE YOEKIAEHHOCTH B MO3HABAEMOCTH SIBIICHUM MPUPOIBI, YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUYECKUX U
MIPUKJIATHBIX UCCIIEIOBAHUM B XUMHH, (POPMHUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHUTAaHWUIO HAa OCHOBE YCBOCHUS
o0I1e4eI0BeYeCKIX [IEHHOCTEH;

® pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW OOydaromuxcs, GOpMHUpPOBAHHUE y HUX
CO3HATEJIbHOTO OTHOLIEHUS K €aMOo00pa30BaHMIO M HENPEpPHIBHOMY OOPAa30BaHUIO KaK YCIOBUIO YCHEUTHOW NPOQECCHOHAIbHOU U
0O0IIIeCTBEHHOM IeITEIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JJ0POBOM 00pase KU3HU;

e (dopMUpOBaHHE YMEHUU W HABBIKOB Pa3yMHOTO MPUPOJOINOIH30BAHUS, PA3BUTHE HKOJIOTHUECKON KYJIBTYPHI, IPUOOPETEHHUE OMBITA
0O0IIECTBEHHO-TTOJIE3HOM IKOJIOTHYECKON e TEIHHOCTH.

OO11ee yncIo 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYEHUS] XUMUU HA YTIyOJE€HHOM YpOBHE CPEIHEro o0uiero o0pa3oBaHUsl, COCTABIISIET
204 gacos: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 knacce — 102 yaca (3 yaca B HeZIel0).



COJAEPKXAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUH.

[IpenMer u 3HaYeHUE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOIO00Opa3K OPraHUuYeCKUX COSIUHEHMH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepo/a: OCHOBHOE M BO30YKIEHHOE COCTOSIHUS. BaneHTHbIe BO3MOMKHOCTH aToMa YIJepoja.
XuMuYecKasi CBsi3b B OPraHUYECKUX COCAUHEHUsX. Tumbl THOpUAM3AIMM aTOMHBIX opOuTaineil yriepona. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOM CBSA3U (OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN). THIBI IEpeKpbIBaHUS aTOMHBIX OpOuTanel, 6- u m-cBsi3u. OnuHapHasi, 1BOHHas
u TpoiHas cBsi3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJIax OpraHMYecKkux BemlecTB. [loHsTHE O cBOOOIHOM panukaie, Hykieoduie u
aNeKTpoduIIe.

Teopust cTpoeHHUs: OpraHu4ecKux coequHeHuit A.M. ByTiepoBa U COBpeMEHHbIE MPEACTABICHUS O CTPYKTYype MOJIEKYJ. 3HAUYECHHE
TEOPUU CTPOEHUSI OPraHUYECKUX COeNMHEHUU. MomnekynsipHble U CTpYKTypHbIe (opmyibl. CTpyKTypHbIE (HOPMYJIbl pa3iIHYHbIX BUJOB:
pa3BépHyTasi, cOKpall€HHas, ckeneTHas. M3omepus. Bunpl n3omepuu: CTpyKTypHas, NPOCTpaHCTBEHHass. OJEKTPOHHbIE 3()QeKThl B
MOJIEKYyJIaX OPTaHUYECKUX COSAMHEHHUI (MHIYKTUBHBIM U ME30MEPHBI 3(PPEeKThI).

[IpencraBnenue o kinaccuukanuu oprannueckux BemiecTB. [loHaTtue o ¢yHKIMoHaNbHOU Tpymme. ['omonorus. ['omonorndyeckue
psaasl. CucreMatuyeckas HoMeHkarypa oprannyeckux coequHenunit (IUPAC) u TpuBnanbHble Ha3BaHUS OTJENbHBIX MPECTaBUTENIECH.

OcoOeHHOCTH U Kilaccu(UKaIUs OpraHuuecKkux peakuuil. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKLIMU B OPTaHUYECKON XUMUHU.

OKCcIepUMEHTaIbHbIE METOJIbl HM3YYEHHs BELIECTB M HMX NPEBpallleHUui: O3HAKOMJIGHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB U
MaTepHualaMyd Ha WX OCHOBE, OMbBITHI MO MPEBPAIICHUIO OPraHMYEeCKUX BEIIECTB MPU HarpeBaHUM (IJIaBJICHHE, OOYTIMBaHUE U TOPEHHE),
KOHCTPYUPOBAHUE MOJIEIIEH MOJIEKYJ OPraHUYECKUX BEILIECTB.

YrieBoaopoasl.

Anxansl. ['oMonornueckuit psij ankaHoB, o0mas Gopmysa, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aIKaHOB, SP3-TMOpHAN3aLMs AaTOMHBIX OpOHMTANIEH YIiepoaa, 6-cBa3b. OU3MUECKUE CBOMCTBA AIKAHOB.

XHWMHUUYECKHE CBOMCTBA aJIKAHOB: PEAKIINM 3aMELICHNUs, U30MEpPHU3alluH, IETUAPUPOBAHNS, IUKIN3ALNH, TUPOJIN3a, KPEKUHTa, TOPEHMUS.
IIpencraBnenue 0 MExaHU3ME pEAKLUN PaJUKAIBHOIO 3aMEILECHU.

Haxoxnaenue B npupoje. CriocoObl MOTy4eHHs] U MPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas popmMynna, HOMEHKIATypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U XMMHUYECKHX CBOMCTB MaJIbIX (IIMKJIOMPOIIaH,
UKII00yTaH) ¥ OOBIYHBIX (IUKIIOTICHTAH, IUKJIOTeKCaH ) MUKIOATKAHOB. CITOCOOBI MOTYYCHUS ¥ IPUMEHEHHUE ITUKII0ATKAHOB.



Anxensl. ['omonorudyeckuit psii alkeHoB, o0mas Gopmyiia, HOMEHKIATYpa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT
aJKEHOB, SP?-rHMOpUIM3alUs aTOMHBIX OpOMTanel yriepoja, 6- U m-cBa3u. CTPyKTypHas M reoMeTpuuecKkas (LEC-TpaHC-) M30MEpHS.
OuU3NYECKUE CBOMCTBA AJTKEHOB. XMMHUYECKHE CBOMCTBA: PEAKLIHMH MPHUCOCAUHEHHS, 3aMEIICHUS B O-TIOJIOKEHHUE IMPHU JBOWHOW CBS3H,
nosnMepu3auuu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklMK HAa TBOMHYIO CBs3b. CIIOCOOBI MTOJIyYEHHS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukauus ankaaueHOB (CONpsKEHHBIE, W30JUPOBAHHBIE, KyMyauposaHuvie). OCOOCHHOCTH HIIEKTPOHHOTO
CTPOEHHUS] U XMMHUYECKHX CBOMCTB CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpskEHHbIX AMEHOB. CriocoObl
MOJIyYEHUS U IPUMEHEHHUE aJIKaJUECHOB.

Anxunsl. ['oMonoruueckuii psiji ankuHOB, 0011ast popmyiia, HOMEHKIIATypa U H30MepHsi. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aJTIKUHOB, SP-THOpUIU3AINS aTOMHBIX opOutaned yriepona. Ousndyeckue CBONCTBA aTKWHOB. XMMHUUYECKHE CBOWMCTBA: PEaAKIUU
MIPUCOCAVHEHUS, AUMEPU3ALNY U TPUMEPHU3ALMH, OKHUCICHHs. KuCIOTHBIE CBOMCTBA aJKMHOB, MMEIOIIMX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIe peakiiny Ha TPOHHYIO CBsI3b. CIIOCOOBI MOYYECHUS U TPUMEHEHHE alTKMHOB.

ApomaTuyeckue yrieBoaoposl (apeHbl). ['oMonoruyeckuii psii apeHoB, ooiias ¢popmysa, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH3osa. dusnueckue cBOWCTBA apeHOB. XMMHUYECKUE CBOWCTBA OEH30J1a U €r0 TOMOJIOIOB:
peakiy 3aMeleHusl B OEH30JIbHOM KOJIbIIE M YTJIEBOJOPOJHOM pajMKale, peaklud MPUCOETUHEHHs, OKUCIEHHE TOMOJIOroB OeH301a.
[IpencraBnenue 06 OPUEHTUPYIOIIEM JIEHCTBUU 3aMEeCTUTENIEH B OEH30JIbHOM KOJIBIIE Ha MPUMEPE aTKUIIBHBIX PAJUKAIOB, KAPOOKCHIIBHOM,
TUIPOKCUIIBHOM, aMHUHO- U HUTPOTPYIIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMUYECKUX CBOMCTB ctupoda. [loaumepuszanus cTupona.
CriocoObl mony4yeHus: ¥ NPUMEHEHNE apOMaTUYECKUX YTJIEBOJOPO/IOB.

[Tpuponnsiii ras. [lomytHeie HedTsaHbIe ra3bl. Hed1h u €€ mpoucxoxaenune. KameHHbIN yroias 1 IPOAyKTHI ero nepepadboTku. Criocoos
nepepadoTKH He(TU: MEeperoHKa, KPEKUHT (TEpMUUYECKUN, KaTaIUTUYeCKHit), pudopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, HX
MIPUMEHEHHE B MMPOMBIIIIICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXAY Pa3IMUHBIMU KJIACCAMU YTIIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIIPOU3BOAHBIX YIJIEBOJOPOAOB. Peaknuu 3aMmelieHus rajoreHa Ha TMJIPOKCOrPYIIly, HUTPOIpymIy,
LHAaHOIPYIly, amMuHOrpynny. /JlelicTBMe Ha TraJoreHNnpou3BOJHBIE BOJHOTO M CIMPTOBOIO pacTBopa I€nouun. B3ammonenctBue
JUTAJIOTE€HAIKAHOB C MarHueM M UUHKOM. [IoHATHE O METauloOpraHMyYecKuX COEIUHEHMsX. VICIonap30BaHME TallOreHIPOU3BOJHBIX
YTIEBOJOPOJIOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHMYECKUX BEIIECTB.

OKcrepuMEeHTalbHble METOJbl HW3Y4YEHHs] BEIIeCTB M HX TMpeBpallleHuid: u3ydeHue (U3MUYECKUX CBOMCTB YIJ€BOJAOPOJIOB
(pacTBOPUMOCTH), KAUECTBEHHBIX PEAKLUN YIIeBOJOPOJOB Pa3IMYHBIX KiIaccoB (oOeciBeuynBaHWe OpPOMHOM WM MOJHOM BObI, pacTBOpa
NepMaHraHaTa KaJiusi, B3aNMO/JICHCTBUE alleTUIICHa C aMMHAYHBIM pacTBOpOM okcupa cepedpa(l)), kauecTBeHHOE 0OHApYKEHHE YTiiepoia U
BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX, [IOJIy4EHHE STUJIEHA U U3YUYEHHUE €0 CBOMCTB, O3HaKOMJIEHUE ¢ KoyueKuusmMu «Hedtb» n «Yromnby,
¢ o0pa3amu miacTMace, KayaykoB U Pe3UHbI, MOJICTUPOBAHUE MOJIEKYJT YTIEBOIOPOIOB U FAJIOI€HIIPOU3BOAHBIX YTJIEBOJOPOIOB.



Kucnopoacoaep:kammue opranuyeckue coeiMHEeHUsI.

[IpenenbHble o1HOATOMHBIE CIUPTHI. CTpoeHHe MOJIeKyI (Ha IpUMepe METaHoJIa U 3TaHoua). ['oMosiornyeckuit psja, odmas gopmyna,
M30MepHsi, HOMEHKIIaTypa U Kiaccupukanus. Ousndyeckue CBOICTBA MpPEAEibHBIX OJHOATOMHBIX CIUPTOB. BolopoaHble CBA3M MEXIy
MOJIEKYJIaMU CIIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIMHU 3aMELICHMs, JerujpaTalii, OKUCICHHs, B3aUMOJICUCTBUE C OPraHMYECKUMH U
HEOpraHMYECKUMH KHciIoTaMu. KauecTBeHHas peakiys Ha OAHOATOMHBIE CIUPTHI. J[eficTBHE ATaHOJIa U METAHOJIA HAa OpPTraHU3M 4YEJIOBEKA.
CriocoObl nony4yeHus: ¥ NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢pupel, HOMeHKIaTypa U u3omepusa. OcOOEHHOCTH (PU3NYECKUX U XUMUYECKUX CBOMCTB.

MHOroaTOMHBIE CIIUPTHI — TUICHIJIMKOJIb U IIULEPUH. PU3NYECKUE U XUMUYECKUE CBOMCTBA: PEAKLIMHU 3aMELICHM, B3aUMOICICTBHE
C OpPraHMYECKMMM M HEOPraHWYECKMMH KHMCIOTaMM, KaueCTBEHHAsl pEaklis Ha MHOroaroMHble cnupTel. [IpeacraBiieHne o mMexaHu3Me
peakiuii HykiaeopuibHOTO 3amernieHus. JleiicTBue Ha opranu3M 4yenoBeka. CrocoObl MOMy4eHUSI U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJEKYNbl, B3aUMHOE BJIMSHUE THUIPOKCOTPYNIBbl W OEH30JIbHOTO sapa. Pu3nyeckue CBOMICTBa (QeHoa.
Oco0eHHOCTH XUMUYECKHX CBOMCTB (eHosa. KauecTBeHHbIE peakiinu Ha Gpenost. TokcuuHocTh Gerona. CrnocoObl NOIydeHHs U IPUMEHEHHE
¢denona. GenonpopmanbaeruHas cMoJa.

KapOoHunpHble coeqMHEHUs] — albAeTUIbl U KETOHBbI. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM Tpymmbl. ['oMoniornueckue psibl
aJIbJICTUIOB M KETOHOB, 00111ast hopMyia, n3oMepus ¥ HOMEHKIaTypa. @u3nueckre CBONCTBA albJIerHI0B U KETOHOB. XMMUYECKHE CBOMCTBA
aJIbJICTUIOB U KETOHOB: PeaKkIMU nmpucoeanHenusi. OKUcIeHne aabAeTrH10B, KaUeCTBEHHbIE PeakIMy Ha abaerubl. CriocoObl MOMydeHus u
MIPUMEHEHHE aJbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TpefieNbHble KapOOHOBBbIE KUCHOThI. OCOOEHHOCTH CTPOEHHUS MOJEKYyd KapOOHOBBIX KucioT. M3omepus u
HOMEHKJaTypa. du3nueckue CBOWCTBAa OJAHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBA3M MeXAy MOJIEKYIaMU
KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA, peaklus 3TepuUKAIMHU, PEaKIUU C Yy4acTHEM YIJIEBOJOPOJAHOIO
paaukana. OcoGeHHOCTH CBOWCTB MypaBbUHOM KUCIIOTHI. [ToHATHE O TPOU3BOIHBIX KAPOOHOBBIX KMCIOT — CIOXKHBIX 3(hupax. MHoroobpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENPEJCIbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCJOT, AMKApOOHOBBIX KHCIIOT,
THJIPOKCUKApOOHOBBIX KHUCHOT. [IpencraBuTenn BhICHIMX KapOOHOBBIX KHCIIOT: CTEapUHOBAs, NMAJbMUTHHOBAs, OJEHHOBAS, JUHOLEBA,
JUHONeH08as KACA0Thl. CrIocOOBI MOJIYYeHUsI U IPUMEHEHUE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['omonornyeckuit psan, obmas ¢opmysna, U30MepUs U HOMEHKIAaTypa. Pu3ndyeckue U XMMHUYECKHE CBOMCTBA!
TUAPOJIN3 B KUCJIOW U IIEJIOYHOH Cpeie.

Kupsl. Ctpoenue, pundyeckue U XMMHUYECKUE CBOWCTBA KUPOB: THIPOJIU3 B KUCIOW M 1IenoyHOU cpene. OcoOEHHOCTH CBOMCTB
KHUPOB, COJIEPIKAIUX OCTATKN HENPEAEIbHBIX KUPHBIX KUCIOT. JKUpBI B IpUPOJIE.

MBpbUT4 KaK COJIH BBICHIMX KapOOHOBBIX KUCIIOT, HX MOIOIIIEE JIeHCTBHE.

OOmras xapakrepucTuka yrieBoaoB. Kimaccudukamus yriaeBoaoB (MOHO-, I1- U TOIHCaxapuabl). MoHOcaxapuabl: TII0K03a, (GPYyKTO3a,
rajakrosa, pu0o3a, nezokcupubosza. dusznyeckre CBONCTBA M HaxoxjaeHue B npupojae. @otocuHTe3. XMMHUYECKUE CBOMCTBA IIIFOKO3BI:



pEakiuy C y4acTUEM CHUPTOBBIX M ajbJACTUIHON TPy, CIUPTOBOE U MOJIOUHOKHCIIOE OpoxeHue. [IpumeHeHne riroko3bl, e€ 3HaUeHue B
KU3HEJEATEIBHOCTH oOpranu3ma. J[lucaxapuipl: caxapo3a, MallbTo3a U JiakTo3a. BoccraHaBnuBarolide W HEBOCCTAHABIMBAIOIINE
mucaxapuabl. I'maponu3 nucaxapuaoB. Haxoxnenue B mpuposae u npuMmeHeHue. llomucaxapuipl: Kpaxmani, TIIMKOT€H W LEUII0JIO3A.
CrpoeHre MakpOMOJIEKYJl Kpaxmaia, IIIMKOT€Ha M 1eJToa03bl. Pu3nueckre CBOMCTBA Kpaxmalla U LEJUTI0I03bl. XMMUYECKHE CBOMCTBA
Kpaxmalia: TUIPOJIN3, KaueCTBEHHAsl peaKlusl ¢ MOJAOM. XUMUYECKHE CBOWMCTBA IEIUTIOIO03BI: TUAPOIN3, MOIYYCHHE Y(PUPOB 1EIUTIOIO3bI.
[TonsiTue 006 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCNepUMEHTAIbHBIE METOIbI M3YUYCHHS BEIIECTB U UX MPEBPAIEHUN: paCTBOPUMOCTD Pa3JIMUHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBHE
JTaHoJa C HATPHUEM, OKHCIIEHHE STHIIOBOTO CIHMpTAa B albJeTH] Ha pacKajlCHHOW METHOW MPOBOJIOKE, OKHCJIEHHE ITHIIOBOTO CIHPTA
IUXpOMATOM Kajus (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUANIOB), KAaueCTBEHHbIE pEAKIMH Ha albJeruabl (C THUIPOKCHUIOM
muammuHcepeopa(l) u ruapoxcuaom meau(ll)), peaknus rounepuna ¢ rugpokcugom meau(ll), xumMuyeckue cBoiicTBa pacTBOpa yKCyCHOU
KHCJIOTBI, B3aMMOJICUCTBUE pacTBOpa TIOKO3bl ¢ TuapokcuaoM wenu(ll), B3ammomeicTBHEe Kpaxmala ¢ HOJOM, pEIICHHE
AKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «CrupTsl U GpeHobl», «KapOoHoBbie Kuca0Thl. CIOXKHBIE 3(DUPBD».

A30Tcojiep:kalue Oprannyeckue coeJuHeHns.

AMHMHBI — OpraHWYecKHe MPOU3BOJHbIE amMmuaka. Knaccudukamuss amMuHOB: anudaTHdyecKkue M apoMaTUYECKHUE;, TEePBUYHEIE,
BTOpUYHBIC U TpeTuyHbIe. CTpoeHne MoJieKy, o0mast hopMyIia, U30MepHsi, HOMEHKJIATypa U (U3uuecKre CBOMCTBAa. XMMHUYECKOe CBOMCTBA
anudaTuyeckux aMUHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHHE, B3aUMOJICUCTBHE IMEPBUYHBIX AMHUHOB C a30THCTON Kkucinotou. Comnu
AIKWJIAMMOHHUSI.

AHWIMH — MpeACTaBUTENb aMHUHOB apoMaruyeckoro psaa. CrpoeHue aHwiIMHA. B3aumHOe BiMSHUE TpyNI aTOMOB B MOJIEKYJE
anmHa. OCOOCHHOCTH XWMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHBbIe peakiuu Ha aHuUiIuH. CrnocoObl MONydYeHUS M TPUMEHECHHE
anudarnyeckux aMuHoOB. [loayyeHue aHuIMHA U3 HUTPOOEH301a.

Awmunoxkuciaotel. Homenknatypa u uzomepusi. OTaenbHble NPEACTaBUTENN 0-aMUHOKHUCIIOT: MIMIMH, allanuH. dusndeckue cBoWCTBa
AMUHOKHUCJIOT. XHWMHUYECKHE CBOWCTBA AMHUHOKHCIOT Kak aMQOTEPHBIX OPTaHMYECKHX COSAMHEHHM, pEaKIus IOJMKOHJICHCAINH,
o0Opa3oBaHue NMENTHIHOM CBsi3H. bronorndyeckoe 3HaueHHEe aMUHOKUCTOT. CHHTE3 U THAPOJIN3 TIETITH]IOB.

benku kak mpupoubie moaumepsl. [lepBuuHas, BTopudHas U TpeTUYHAS CTPYKTypa O€IKOB. XMMUYECKHUE CBOMCTBA OCIKOB: THIPOJIN3,
JieHaTypalysi, KaYeCTBEHHbIEC PEAKIIMU Ha OeJIKH.

DKcrepuMEeHTaIbHbIe METOJBI M3YYCHHS BEIIECTB M WX MPEBPAIICHUI: PAaCcTBOPEHHE OEIKOB B BOJE, ACHATYpaIlus OEIKOB IMPHU
HarpeBaHUH, IBETHbIE PEaKIMK HA OEJIKH, PelIeHNEe HKCIIEPUMEHTANIBHBIX 334 M0 TeMaM «A30TCo/iepKallie OpraHndecKue COeTMHEHUSD)
u «Pacrno3HaBaHue OPraHUYECKUX COCTUHEHUN.

BricokomoliekyasipHble COeIMHEHUS.

OCHOBHbIE MTOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COSIMHEHUI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALIUH,
cpenHsis MosiekyJisipHas Mmacca. OCHOBHBIE METOIbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TIOTUMEPHU3AIUS U TIOJTUKOHACHCAIIHSL.



[Tonmumepuble Matepuasbl. [lnactmaccsl (IOJUATUIIEH, HOJIMIPONUIICH, HNOIMBUHWIXIOPUA, MOIMCTUPOI, MOIMMETUIMETAKpUIIAT,
NOJUKapOOHATHI, MOJUATUIICHTEpeTANIAT). Y TUIIU3aUs U TepepaboTKa MIaCTHKA.

DnacToMephl: HaTypaJIbHBIM KayuyyK, CAHTETUYECKHUE KayuyKHu (0yTaIueHOBbBIN, XJIOPONPEHOBBIN, H30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HaTypanpHbI€ (XJIONOK, HIEPCTh, MIETK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tomumeps! crienanbHOr0 Ha3HaYeHUs (Te(IIOH, KeBIIAp, JIEKTPONIPOBOISIIME TOIUMEPHI, OHOpa3araeéMble MOJIUMEpHI).

DKcrnepuMeHTalbHbIe METO/bl M3YUYEHHS BELIECTB U UX MPEBpAIICHUIl: 03HAKOMJIEHHE ¢ 00pa3laMi IPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH, INIACTMACC, Kay4yKOB, PEILICHHE SKCIIEPUMEHTAIBHBIX 3a4a4 110 TeMe «Pacro3HaBaHue IJIaCTMACC U BOJIOKOH.

Pacuérurie 3agaun.

Haxoxnenne MonexyaspHOd (OpMylibl OPraHUYECKOro COEJAMHEHHUS MO0 MAacCOBBIM JIOJIAM 3JE€MEHTOB, BXOJSIIUX B €ro COCTaB,
HaXO0XJICHHE MOJEKYJISIPHON (OpMYINbl OPraHUYECKOTO0 COEIUHEHUS MO Macce (00bEMY) MPOIYKTOB CrOPAaHHUs, 1O KOJIMYECTBY BELIECTBA
(Macce, 00bEMY) MPOAYKTOB pEaKUMU W/MIM UCXOIHBIX BELIECTB, YCTAHOBJICHHE CTPYKTYPHOU (QOpPMYJbI OPraHMYECKOro BEIECTBA Ha
OCHOBE €r0 XUMUYECKHX CBOMCTB MJIU CIIOCOOOB MOJTYyYEHHUsI, OTIpEIeTICHHUE JOIH BbIX0/1a POAYKTA PEaKMi OT TEOPETHUECKU BO3MOMKHOTO.

MexIpeameTHbIE CBA3H.

Peanu3anust MeXIIpeAMETHBIX CBSI3€U MPU U3YYEHUU OpraHudeckor xumuu B 10 kimacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KAK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUHN, IPUHSATHIX B OT/IEIBHBIX IPEIMETaX €CTECTBEHHO-HAYUYHOT'0 LIUKJIA.

OOme ecTeCTBEHHO-HAYYHbIC TMOHSTHS: SIBICHUE, HAay4HBIM (pakT, rumoresa, Teopus, 3aKOH, aHAIM3, CHUHTE3, Kiaccupukanus,
Ha0JI0/IeHre, U3MEpPEHNE, SKCIIEPUMEHT, MOJI€Nb, MOJEIMPOBAHUE.

®duzuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperarHoe
COCTOSIHHE BEIIEeCTBa, (PU3NUECKHE BEITMUNHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTb, YHEPIHs, Macca.

buonorus: kierka, opraHusM, sKocucTema, Ouocdepa, MeTabOIM3M, HACIEACTBEHHOCTh, aBTOTPO(MHBIN M TreTepOoTpOdHbIN TUI
nuTaHus, OpokeHue, GOTOCUHTE3, AbIXaHUe, OCJIKHU, YIIIEBOIbI, KUPbI, HYKIEUHOBbIE KUCIOTHI, (JEPMEHTHI.

['eorpadus: mone3Hpie HCKOMAaeMble, TOILUIHBO.

TexHosorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHUTAHUS, MOIOIIME CPENCTBA, MATEPUAIbl U3 HCKYCCTBEHHBIX H
CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOP'TAHUYECKASA XUMUA
Teopernyeckue 0CHOBBI XUMMH.
Atom. CocTaB aTOMHBIX siep. XuMH4uecKuil snemeHT. M3ortombl. CTpoeHHE 3MEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTUUecKue YpOBHH H IMOXYpOBHU. AToMHBIE opOutanu. Knaccupukanus XUMHYECKHX 3JIeMEHTOB (S-, p-, d-, f-amemeHTsI).



Pacnpenenenue 31€KTpOHOB IO aTOMHBIM OPOUTAIISIM. DJIEKTPOHHbIE KOHPUIypallIi aTOMOB 3JIEMEHTOB IIEPBOr0—4YETBEPTOrO MEPHOOB B
OCHOBHOM H BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTypaIlii HOHOB. DJIEKTPOOTPULIATEIEHOCTb.

[lepnoauueckuit 3akoH u Ilepuonnyeckas cuctema xumudeckux siemeHToB J[.M. MenneneeBa. CBs3b MEPUOJUYECKOTO 3aKOHA U
[leproguyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU W3MEHEHMsI CBOMICTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM IMPOCTBIX M CIOXKHBIX BEILIECTB IO TPYyMIaM M NepHoaaM. 3HaueHUe MepHOJUUECcKOro 3aKoHa
J[.1. MeHnneneena.

Xumuueckas cBa3b. Buabl XUMHUUYECKOH CBsI3U: KOBaJCHTHAsI, MOHHAsI, METallInyecKas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U:
OOMEHHBIN U JOHOPHO-aKLUENTOPHBIA. DHEeprust U AinuHa cBsi3u. [loJaspHOCTh, HANpPaBIEHHOCTh M HACHIIIAEMOCTbh KOBAJEHTHOM CBS3HU.
Kpatnsie cBs3u. Bonopoanas cBsa3s. MeXMOJIEKYIIpHBIE B3aUMOIEHCTBUS.

BaneHTHOCTh 1 BaJe€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHEM (Ha
MpUMepPE COETMHEHUI AIEMEHTOB BTOPOI'O EPHOJA).

[IpencraBieHue O KOMIUIEKCHBIX coeqUHEHHAX. COCTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTeNb, JIMTAHJbl. 3HAUYEeHUE
KOMIUIEKCHBIX coeTMHEHU. [[oHsATHE 0 KOOpAUHAIITMOHHOW XUMHUH.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUs. THIBI KpUCTAINIMYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonatue o aucnepcHbIX cuctemax. VctuHHbIE pacTBOphl. I[IpeacTaBieHne O KOIOMIHBIX pacTBopaX. CrocoObl BBIpa)keHUS
KOHLICHTPALlUM pacTBOPOB: MAacCoOBasl I0JIs BELECTBA B PACTBOPE, MOJIApHAs KOHUEHTpauusa. HacsllieHHbIe U HEHACBIIEHHbBIE PACTBOPBIL,
pactBopuMOCTb. Kpucramnoruaparsl.

Knaccudukanus u HoMeHKIaTypa HEeOpraHM4eCKUX BellecTB. TpuBHUaabHble HA3BaHUS OTIENbHBIX MPEJICTABUTEICH HEOPraHMUECKUX
BEILECTB.

Krnaccudukanuss XMMUYECKUX pEaKIUil B HEOPraHMYECKOW M OPraHMYeCKOM XMMHH. 3aKOH COXPAHEHMSI MAacChl BELIECTB; 3aKOH
COXpaHEHMsI W TPEBpAIICHHs] SHEPTUU MPU XUMHUYECKUX peakuusix. TeraoBble dPQPEKTbl XUMUYECKUX peakiui. TepMoXuMudeckue
YPaBHEHUS.

CKOpOCTh XMMHUYECKON peakluu, e€ 3aBUCHMOCTh OT Pa3NUYHBIX (PakTopoB. ['oMOreHHble M reTeporeHHble peakuuu. Karamus u
KaTaJIn3aTOPBI.

OO6patuMble U HeoOpaTUMble peakiuu. XuMHuueckoe paBHoBecue. KoHcTanTa xumudeckoro paBHoBecHs. DakTOpbl, BIUSIONIUE Ha
MIOJIOKEHUE XUMHUYECKOI0 PAaBHOBECHS: TEMIIEpaTypa, NABJICHHE M KOHIICHTPALMM BELIECTB, y4acTBYHOIMX B peakuuu. [Ipunnun Jle
[TaTense.

OnexTponutnyeckas aucconuanus. CuiibHble U ciaadble 1eKTpoauTsl. CTenens auccounannu. Cpeaa BOAHBIX paCTBOPOB: KMCIOTHAS,
HeUTpanbHas, menodnas. Bogoponusrit mokazatens (PH) pactBopa. ['mnponus cosneli. Peakiuy nonHoro oomMeHa.



OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb UM BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHS U
BOCCTaHOBJICHUS. BaxkHelIre OKUCIUTENH M BOCCTAaHOBUTENU. METOJ 3JIEKTPOHHOTrO OallaHca. DJEKTPOJIM3 PAacTBOPOB U PaCILIaBOB
BELIECTB.

DOKcrepuMEHTaIbHbIE METO/Abl M3YYEHMs] BEIIECTB M MX MPEBPAICHUN: pa3joKEHUE IEpPOKCHAa BOJOPOJA B NPUCYTCTBUHU
KaTajau3aTropa, MOJIENU KPUCTAIMYECKUX PEIIETOK, IPOBEICHUE PEaKIMil HOHHOTO OOMEHa, OIpe/esieHue Cpelbl pAaCTBOPOB C OMOIIBIO
WHIMKAaTOPOB, U3YUYEHUE BIUSHUSA PA3IMUHbIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM pPEaKLIUU U MOJI0)KEHUE XUMUYECKOTO pPAaBHOBECHSI.

Heopranuueckasi XuMus.

[Tonoxenne nemeramioB B [lepuoanueckoii cucteme xumuieckux nemeHToB .M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckue CBOMCTBAa HEMETAIIIOB. AJUIOTPOIMS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

Bonopon. [lonydyenue, puznyeckne 1 XUMUYECKUE CBOMCTBA: pEaKIIMK C METAJUIAMHU M HEMETAJJIaMU, BOCCTAHOBUTEIIbHbBIE CBOMCTBA.
I'mapuasl. TorTUBHBIE 3JIEMEHTHI.

["anorensl. HaxoxxneHnue B mpupoje, cnocoObl MoaydeHus, Gu3ndeckue U XuMudeckue cBoiicTBa. ['anorenoBogopoabl. Baxkueiimme
KHUCIIOPO/ICOEp KaIIe COETMHEHUS raoreHoB. JJabopaTopHbIe U MPOMBIIIIEHHBIE CIIOCOOBI MOTYYeHHsI TaIoreHoB. [IpumMeHenune raioreHoB
U UX COCTUHECHUH.

Kucnopon, o30H. JIabopatopHble M MPOMBIIIICHHBIE CIIOCOOBI MOJYYCHHUS KHCIopoja. Pu3nueckue M XUMHYECKHE CBOMCTBA H
IIPUMEHEHHE KUCIOPOoJa U 030HA. OKCHUIBI ¥ TEPOKCHUIBI.

Cepa. HaxoxaeHnue B mpupoje, crocoObl MoiaydeHus, u3ndecKue W XuMHudeckue cBoiictBa. CepoBonopon, cyabuasl. Okcua
cepbi(1V), okcua cepri(VI1). Cepaucras u cepHasi KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB cepHOM KucnoTel. [Ipumenenue cepol u eé
COCIMHECHUM.

Azor. HaxoxneHnue B mpupoze, crocoObl MoiMydeHus, pu3ndeckue U XUMUYECKHe CBOMCTBA. AMMHaK, HUTpUIbl. OKCHIBI a30Ta.
A3zoTucTas U a30THasi KUCIOTHI U MX cOJM. OCOOEHHOCTH CBOMCTB a30THOM KHCHOTHI. [IpuMeHeHue a30Ta U ero CoeAMHEHUN. A30THbIE
yI0OpeHUSI.

®ocdop. Haxoxaenue B mpupone, cnocoObl moiydeHus, ¢u3ndeckue U Xxumudeckue cpoictBa. Pochuasl u ochun. Oxcumbl
dbocdopa, pochopnas kucnota u e€ conu. [Ipumenenne gocdopa u ero coenunennii. Dochopueie ynodpeHus.

VYrnepon, HaxoxkaeHue B Npupojie. AIoTponHble Moaudukanuu. Pu3nueckrue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB,
oOpazoBanHbIx yraepogom. Oxcun yriepona(ll), okeun yrnepona(lV), yronbHaast Kucinora u €€ conu. AKTUBUPOBAHHBINA YTOJIb, aICOPOITHSL.
Oymnnepensl, rpadeH, yriaepoaHsie HaHOTPYOKu. [IpuMeHeHre TpOCThIX BEUIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €T0 COSAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoze, crocoOsl nonydeHus, pundeckue U xumuueckue cBoictBa. Oxcup kpemuusi(1V), kpemuueas
KHUCII0Ta, CWIMKAThL. [IpumMeHeHne kpeMHust 1 ero coeAuHeHui. CTeK0, €ro nojay4yeHue, BUIbl CTEKIA.

[Tonoxenune metamios B [lepuoanueckoil cucteMe XUMHUYECKHUX 31€eMEHTOB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MetaiioB. O0mue ¢puznueckue cBoMcTBa MeTauioB. [IpuMeHeHrne MeTauioB B ObITY U TexHUKe. CIjIaBbl METAJJIOB.



DNEKTPOXUMUYECKUH psii HanpspDKeHUN MeTawtoB. OO1ue crnocoObl MOTyYeHUs: METaIOB: THAPOMETAITYPrUsi, TUPOMETaJUTYPrus,
anekTpoMeTatyprus. [lonarue o koppo3uu MetauioB. CriocoObl 3alTUThl OT KOPPO3HH.

O6mias xapakrepuctuka MetauioB |A-rpynnsl [lepuoguyeckoit cucTeMbl XUMHUYECKUX 3JieMeHToB. HaTpuii U kanmii: moiaydeHue,
(du3uYecKue U XUMUUYECKUE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MetamioB ||A-rpymnmsr [leproaudeckoil cCTeMbl XUMHUYECKUX 3JIEMEHTOB. MarHuil U KajibIHii: IOJTy4eHue,
¢dbu3uYecCKrUe U XUMUUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX coenHEeHMM. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHHS.

AJIOMUHUI: TIOJTy4eHHE, (PU3NUECKHEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE IPOCTOr0 BEIIECTBA U €r0 COeAUHEHUN. AMQOTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCHUA AITFOMUHHUS, THIPOKCOKOMILJIEKCHI A TFOMUHUSI.

OO01mas xapakTeprucTuka MeTauioB mobouyHsx noarpynn (b-rpymm) [lepuoaudeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.

duznyeckue U XUMHUUECKHE CBOMCTBA XpoMa U ero coenuHeHuit. Oxcuanl u ruapokcuast xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsr
Y TUXPOMATHI, UX OKUCIIUTENbHBIE CBOKCTBA. [loydenne u npumMeHeHue xpoma.

du3nueckue M XUMHUYECKHE CBOWCTBA MapraHila W ero coenuHeHwi. Baxneimmue coeamnenuss mapranma(ll), mapranma(lV),
mapranna(VI) u mapranua(VII). Ilepmanranat kanausi, ero OKUCIUTEIbLHBIE CBONCTBA.

dusnuecKkue U XMMUYECKHE CBOMCTBA xKeje3a u ero coeaunennit. Oxcubl, rugpokcuasl u conu xene3a(ll) u xxeneza(lll). Ilonyuenue
Y IPUMEHEHHE JKeJle3a U €ro CIUIaBOB.

DU3UYECKUE U XUMHAYECKUE CBOMCTBA MEAU U €€ coennHeHui. [lolyueHrne u mpuMeHEeHUEe MEJIU U €€ COCTMHECHUN.

[uuk: mony4yenue, GU3ndecKue U XUMUUECKUE CBOMCTBA. AMGOTEpHBIC CBOMCTBA OKCUA U THAPOKCH/IA IIMHKA, THAPOKCOKOMIUIEKCHI
uuHka. [[pumeHenne NuHKa U €ro COEUHECHU .

DKcrepuMeHTaIbHbIe METObl U3yUEHUs BEIIECTB M MX MPEBPAIICHHI: U3ydeHHe 00pa3IoB HEMETAILIOB, TOpeHHUe cephl, docdopa,
JKeJe3a, MarHusi B KUCJIOPOJE, U3YyYEHUE KOJUIEKIIMU «MeTauibl U CIUIaBbl», B3aUMOJICHCTBUE IEIOYHBIX U IIETOYHO3EMEIBHBIX METAJJIOB
C BOJIOM (BO3MO>KHO HCIIOJIb30BaHUE BUIEOMATEpUasIoB), B3aUMOACHCTBIE IMHKA U JKejle3a C paCTBOPaMH KUCIIOT U 1IeJ10Yeil, KaueCTBEHHbIE
peakiy Ha HEOPraHMYeCKUEe aHWOHBI, KATUOH BOJOPOJA M KAaTHOHBI METAJJIOB, B3aUMOJCHCTBHUE THUIPOKCUIOB AIIOMUHUSA U IIUHKA C
pacTBOpaMu KHCIIOT U IIEJIOYEH, PEIICHHE SKCIIEpUMEHTAIbHBIX 3a/1a4 1o TeMaM «[ anorens», «Cepa u e€ coequHeHus», «A30T u hocdop
U UX COeIMHEHUs», «MeTasibl IIaBHBIX TOArPYN», «MeTallibl MOOOYHBIX MOATPYIII.

XuMHuSA H KU3Hb.

Ponb xumun B o0ecriedeHnr yCTOWYMBOTO Pa3BUTHS YesioBedecTBa. [[0HATHE 0 HAYYHBIX METO/IaX TO3HAHUS M METOIOJIOTHH HAYYHOTO
uccneoBanus. HaydHple TPUHIIMIBI OpraHU3aIllid XUMHYECKOTO MPOW3BOACTBA. [IpOMBINIICHHBIE CHOCOOBI TMOMYYEHUS Ba)KHEUIIIHNX
BEIIECTB (Ha MpUMEpPEe MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoua). [IpoMbIlieHHbIE CIOCOOBI MOTYYEHUSI METANIOB U CILIABOB.
XUMUYECKOe 3arpsi3HeHNE OKPYKAIOLIeH Cpelbl U €To MocieACTBHs. Posib XuMuu B 00ecTieueHuH SHEPTreTHUECKO 0€30IacHOCTH.

Xumus 1 300poBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuna HMCHoOIb30BaHUS JIEKAPCTBEHHBIX IpenaparoB. Ponp xumuu B
Pa3BUTUU MEIULIUHBI.



XHMUS IMUIIU: OCHOBHBIC KOMIIOHCHTHI, ITUIIEBbIC 100aBKU. Pollb XMMuM B 00eCTICUCHUH MUIIICBOM 0€30IIaCHOCTH.

KocmeTtnueckue n nmapdromepasie cpeactBa. beitoBas xumus. [IpaBuna 6€30macHOT0 UCIOJIB30BaHUS TIpenapaToB OBITOBOM XUMHUHU B
IIOBCEIHEBHOM KU3HU.

XuMUs B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTEpHabl (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03sicTBe. OpraHnuecKrue 1 MUHEpaIbHbIC YI0OpECHMS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKIJIO, KepaMuKka. MaTepuasl Jyis 3JIeKTpoHUKU. HaHoTexHomornu.

Pacuértnbie 3agaun.

Pacuérthl: Macchl BemecTBa Win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MW 00BEMY OJTHOTO U3 YYACTBYIOIIHX B
peaKIu BEeIIecTB, MacChl (00hEMA, KOJIMUECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET NMPUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIMHU, €CIIU OJTHO U3 BEIIECTB JIAHO B BUJIC PACTBOPA C OMPEACIEHHON MacCOBOM JI0JIel pacCTBOPEHHOTO
BEIIIECTBA, MACCOBOM JIOJIM W MOJSPHOM KOHIIEHTPAllMM BEIECTBA B PACTBOpE, JOJIM BBIXOJA MPOAYKTa PEaKIMH OT TECOPETHUYECKU
BO3MOXKHOTO.

MexIpeameTHbIE CBA3H.

Peanuzanus MmexXnpeaMeTHBIX CBSI3ed NpHU M3Y4YeHHHM OOled M HeopraHudeckod xumuu B 11 Kiacce ocylecTBisieTcsl yepe3
HCITOJIh30BaHKME KaK OOIMX €CTeCTBEHHO-HAYYHBIX IMOHSTHH, TaK M TOHITHH, MPUHITHIX B OTACIBHBIX MPEIMETaX €CTeCTBEHHO-HAYYHOTO
LHKJIA.

OO0mire ecTeCTBEHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAy4YHbIA (PakT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIW3, CHUHTE3, KiaccudUKaius,
MEPUOJANYHOCTD, HAOIIO/ICHNE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEb, MOJICTTUPOBAHUE.

®dusuka: MaTepusi, MUKPOMHpP, MaKpOMHpP, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, HMOH, HW30TOIbI, PaJTUOAKTUBHOCTH, MOJIEKYIIa,
SHEPTreTHUUYECKUN YpPOBEHB, BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSTHUE BEIIECTBA, UACANTBHBIN ra3, GU3NUYECKUE BEIMYUHbI, SUHUIIBI
HU3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHm3Mm, 3KocucTema, Ouocdepa, meTabonm3M, MaKpo- U MHUKPOIIEMEHTHI, OCIKH, XHUPBI, YIJIEBOJBI,
HYKJICMHOBBIE KUCIIOTHI, )epPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE MOPOBI, TTOJIE3HBIE UCKOTIAeMbIe, TOTUIMBO, PECYPCHI.

TexHomorusi: XUMHUYECKask MPOMBIIIUICHHOCTh, METAJUTyprHusi, CTPOUTEIbHBIE MaTepUalbl, CEITbCKOXO3SHCTBEHHOE MPOU3BOACTRBO,
MUIIeBasT TPOMBIIIICHHOCTh, (hapMaleBTUYeCKass MPOMBIIUIEHHOCTh, IPOW3BOJACTBO KOCMETHYECKUX TMPEnapaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, SJICKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOI'PAMMBI 110 XMMHWU HA VYIJIYBJIEHHOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA



JIMUHOCTHBIE PE3YJIBTATHBI

B cOOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM MOJIXO0J0M B CTPYKTYpE JUYHOCTHBIX PE3YJbTAaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha
YpOBHE CpeaHero o0Iiero o0pa3oBaHus BbIAEIEHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OO0YYAIOUUMUCS POCCHUICKOM TpaskJaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH M CAaMOOIIPEIEICHUIO; HATMYME MOTUBALIMM K 00YYEHHUIO; TOTOBHOCTh U
CIIOCOOHOCTh 00YYaroUIMXCsS PYKOBOJICTBOBATHCSA MPUHATHIMHU B OOLIECTBE MpPaBHJIAMUA U HOPMAMHM MOBEJIEHUS; HaJU4YHME NMPABOCO3HAHUS,
HKOJIOTHYECKON KYJIBbTYPBhI; CIIOCOOHOCTh CTABUTh LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHs» OTPakKaroT cHOPMHUPOBAHHOCTH OIBITA TMO3HABATENLHON W MPAKTUYECKON
JeSTEIIbHOCTH 00y4aloIKXCsl B MPOLECCE peaan3alnn o0pa3oBaTeIbHON JESTEIbHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHS MpeAMeTa «XUMHS» OTPaKaioT CHOPMUPOBAHHOCTH OIbITA MO3HABATEIHHOM M MPAKTUYECKOU
JeSITEIbBHOCTH 00yUaloIIUXCs B POIECCE pean3aiuy 00pa3oBaTeIbHON NesATeTbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMS:

OCO3HaHUS 00YYaIOUTUMUCS CBOMX KOHCTUTYLIMOHHBIX MTPaB U 0053aHHOCTEH, YBaXKE€HUS K 3aKOHY U MPaBOIOPSIKY;

MIPEACTAaBICHUS O COLIMAIBHBIX HOpMaX U MPaBUIAX MEXINYHOCTHBIX OTHOLIEHUM B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATETHHOCTH IIPHU CO3JJaHUH YUEOHBIX MMPOCKTOB, PEIICHUH YUeOHBIX U MIO3HABATENIBHBIX 3a/1a4,
BBITIOJTHEHUU XUMUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBl JPYTUX MPHU aHAIW3€ Pa3IMYHBIX BUJOB y4eOHOM
NEesATETbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

LEHHOCTHOT'O OTHOUIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaKEHHS K MMPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUYECKOTO MPHIIOKEHHSI XUMHUH, OCO3HAHUS TOTO, YTO JJAHHBIE HAYKU €CTh
PE3YNBTAT JUIUTEIBHBIX HAOMIOIEHUH, KPOTIOTIIMBBIX SKCIEPUMEHTAILHBIX TOMCKOB, IIOCTOSTHHOTO TPY/la YUEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEIYIOUIEM aHalln3e HH(POpMAIIUU O IEPEIOBBIX JOCTUKEHUSX COBPEMEHHOM
OTE€YECTBCHHOM XHUMUM;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYyAllUH, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIIEHUBAaTh CBOE MOBEJACHUE M MOCTYIKH CBOMX TOBAPHUILEH C MO3ULIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C yU4€TOM
OCO3HAHUS MOCJEACTBUIN ITOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 310pOBOrO0 M 0€30MacHOro o0pasa >KW3HHU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
(bu3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;



coOII0IeHHS MPaBUIl O€30MaCHOI0 OOpAIEHHSI C BEILIECTBAMHU B OBITY, IOBCETHEBHOM KU3HU, B TPYIOBOH 1€ATEIBLHOCTH;

MOHMMAaHUS EHHOCTH MPABWJI HHAUBUIYAIBHOTO M KOJJIEKTUBHOTO O€30I1aCHOTO MOBEACHUS B CUTYaLUAX, YIPOXKAIOIIUX 30POBBIO U
JKU3HU JI0IeH;

OCO3HAHHUS MOCJIEICTBUNA U HENPUSITHSI BPEIHBIX IPUBBIUEK (YIIOTPEOIEHUS AIKOT0JIsl, HAPKOTHUKOB, KypeHUs);

5) TpyaA0BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATEIbCKON /EATENbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPUECKOM M APYyrux
BUJIAX JEATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PEIICHUH NMPAKTUYECKUX 3a7a4 COI[MAIbHON HAMpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTepeca K MPAKTUYECKOMY M3yUEHHIO Mpodeccuil pasinyHoro poaa, B TOM YHCIE Ha OCHOBE NMPUMEHEHMs MPEeIMETHBIX 3HaAHWH 10
XUMUU;

YBaXKEHHS K TPYAY, JIIOASAM Tpyla U pe3yJbTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHAMBHUAYAJIbHOW TpaeKTOpUU 0OpazoBaHud, Oyayiiend npodeccuu U peanu3alnuu cOOCTBEHHBIX
’KU3HEHHBIX [UIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, MHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0J1I0rM4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11€7IeCO00PAa3HOr0 OTHOIIEHUS K MMPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHUS TJI00AJBHOIO XapakTepa HKOJOTUYECKHX IMPOOJIEeM, BIUSHUS SKOHOMHYECKUX MPOIECCOB HAa COCTOSHUE MPHUPOJIHONW U
COLMAJIBHOW CpPEJIbL;

OCO3HAaHUS HEOOXOAMMOCTH UCIIOJB30BAHUS TOCTHKEHUN XUMUH JIJISl peIIEHUs] BOIMPOCOB PallMOHAIIBHOTO MTPUPOI0IIOIb30BAHMS;

AKTUBHOTO HENPUSTHUS JIEUCTBUN, MPUHOCSAIINX Bpea OKpY’Karolleid MpUpPOJHON cpejie, yMEHHUs! MPOrHO3UPOBATh HEOIAaronpusTHbIE
HKOJIOTMUYECKHE MTOCIIEACTBUS IPEANPUHUMAEMBIX JEHCTBUI U MPEJOTBPALATh UX;

HaJIM4YUs Pa3BUTOIO KOJIOTMYECKOTO MBIIUIEHHUS, SKOJIOTMYECKONW KYJIbTYpBhl, ONBITA JAESATEIBHOCTH 3KOJIOTMUECKON HAIPABIEHHOCTH,
YMEHHUSI PYKOBOJCTBOBATHCS MMHU B TO3HABaTEIbHOW, KOMMYHHMKATUBHOM M COLIMANIbHOM MpaKTHUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MPOTHBOCTOSITH UACOIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMSL:

MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOLIECTBEHHOW MPaKTUKH;

MOHUMAaHMs Crelu(UKU XUMUU KaK HayKH, OCO3HAaHUS €€ poiiu B (DOPMHPOBAHUHU PALMOHAIBHOIO HAYYHOT'O MBINIJICHUS, CO3AaHUU
IIEJIOCTHOTO TPEACTaBICHUS 00 OKPY)KaOIIeM MHUPE KakK O €AMHCTBE MPUPOABI M YEJIOBEKa, B MO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U
perIeHn: MpodiieM COXpaHEHUs IPUPOIHOTO PABHOBECHS;

yOe:xIEHHOCTU B 0COO0M 3HAUMMOCTU XUMHH 11 COBPEMEHHOM UBMIIM3ALMU: B €€ TYMaHUCTUYECKON HAlIPaBJIEHHOCTH U BaXKHOM poiu
B CO3JIaHUHM HOBOW 0a3bl MaTepHaAIbHOW KYJIBTYPHI, B PEIICHUN TI00ANTBHBIX MPOOIeM YCTOHYHMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUINEBOM W DKOJOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIUIMHBI, OOECIIEYCHHH YCIOBHH YCIENIHOTO Tpyla H
HKOJIOTUYECKH KOM(OPTHOM KHU3HU KaXKJ0T0 WiIeHa O0IIeCTBa;



€CTECTBEHHO-HAY4YHOI rpaMOTHOCTH: IOHUMAHUS CYIIITHOCTH METO/I0B IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
UCIIOJIb30BAaTh MOJIy4aeMble 3HAHUS JJIS1 aHAJIN3a U O0BSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS
JeaTh 0OOCHOBAHHBIE 3aKJIIOUEHUS] HA OCHOBE HaYYHbBIX (DAKTOB ¥ UMEIOLIUXCS JAHHBIX C LIEJIBI0 OJTYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO UCIIOJIB30BaTh XUMUYECKNE 3HAHUS JIJIs1 pELIEHUS IPOOJIEM B pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTepeca K M03HAHUIO, UCCIIEI0BATEIbCKOM NeATEIbHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IOJIYYE€HUIO HOBBIX 3HAHUI MO XUMHHU
B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM Tpy/ia B pa3iINYHbIX cepax Npo(hecCHOHATBLHON AEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOSHUS MTPOrPaMMBbI IO XUMUU Ha YPOBHE CPEHETO OOIIET0 00pa30BaHMs BKIIOYAIOT:

3HaUMMBIC I (DOPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIUXCSA MEXKIUCHHUIUIMHAPHBIE (MEXIPEAMETHBIC) OOIICHAyUYHbIE MOHSTHS,
OTpaKaroIINe IEJOCTHOCTh HAYYHON KapTUHBI MUpA U ClIeNU(PHUKY METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, YHEPIUs, SABJICHUE, MPOIIECC, CUCTEMA, HAYUHbIH (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIIEIOBAHHE,
Ha0Jt0/IeHre, U3MEpPEHUE, SKCIIEPUMEHT U IpyTHE);

YHUBEpCallbHble y4yeOHble JeHcTBUS (ITO3HABaTeIbHbIE, KOMMYHUKATHUBHbBIC, DPEryJIATHBHbIE), oOecneuuBarouie GopMHUpPOBaHHUE
(GYHKIIMOHAIBHOM IPaMOTHOCTH U COLMAIBHON KOMITETEHIIMH 00y4YaroIuXCs;

CIOCOOHOCTh 00YYAIOIMIUXCS UCIIOIB30BaTh OCBOEHHBIE MEKINCLIUIIIIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIE
JEWCTBUA B TO3HABATEIILHON U COMAIBHON MTPAKTHUKE.

MeramnpenMeTHble pe3ylbTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU Y4YEOHBIMU I103HABATEIbHBIMH, KOMMYHUKATUBHBIMU W
PEryJIsTUBHBIMU I€UCTBUSMH.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YYeOHbIe 1eliCTBUS

1) 0a30BbI€e JJOTMYECKHE AeiCTBUSA:

CaMOCTOSITEIHHO (DOPMYITHPOBATH U aKTYAIM3UPOBATH TPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpeNIeNIATh 1NN JeATeIbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKCHHS, COOTHOCUTH pe3yJbTaThl JCATEILHOCTH C
MTOCTaBJICHHBIMH IICIISIMU,

WCII0JIb30BATh IPU OCBOECHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBIILICHUS: BBIJACIATh XapaKTepHbIE MPU3HAKU MOHITUN U YCTaHABJIUBATh
WX B3aUMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIONINE MMOHSATHUS IS OOBSICHEHHMSI OTACIBHBIX (DAKTOB U SIBIICHU;

BBIOMPAaTh OCHOBAHUS U KPUTEPHUU IS KJIACCU(PUKAIINKU BEIIECTB U XUMUUYECKUX PEAKITHI;

yCTaHABJIMBATh TPUUMHHO-CIICICTBEHHBIE CBSI3M MEXY U3YyYa€MbIMU SBJICHUSIMU;



CTPOWTDH JIOTUYECKHE pacCYXIEHUS (MHAYKTUBHBIC, JCTyKTHBHBIC, 10 AHAJIOTWH), BBIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B
paccMaTpHUBaEeMBbIX SIBJICHUSIX, OPMYIMPOBATH BHIBOJIBI U 3aKIIOUCHMUS;

IPUMEHATh B IPOLECCE MO3HAHUS HUCMOJIb3yeMble B XHMHUU CHUMBOJMYECKHE (3HAKOBBIE) MOJEJH, MPEOOpa3OBbIBATb MOJEIbHBIE
MPEICTABICHUS — XUMHUECKUH 3HAK (CHUMBOJ) DJIEMEHTa, XUMUYecKast (hopMyJia, ypaBHEHUE XUMHUYECKOW PEAKIUU — IPU PEIICHUN YIeOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHSITh HAa3BaHHBIC MOJEIBHBIC MPEICTABICHUS IS BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIECTB U XUMUYECKUX peakLuil.

2) 0a3oBbIe HCCIeA0BaTeNbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYIHOTO IMO3HAHUS BEIIECTB M XUMHYECKHUX PEaKInii;

bopMyIMpoBaTh 1ENU W 33Ja4d HCCIEJOBAHMS, HUCIOJIB30BaTh MOCTABJICHHBIE M CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIE BONPOCHI B
KayecTBEe MHCTPYMEHTA NIO3HAHUS U OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3HI 110 IPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HABBIKAMH CAMOCTOSITEIIGHOTO TUIAHUPOBAHUS W TPOBEACHUS YYCHHYECKHX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HAOII0aTh 32 XOJIOM IPOIECcCa, CAMOCTOSATEIBHO MMPOTHO3UPOBATH €T0 PE3yabTaT, (OPMYITUPOBATH 000OIIECHHS U BHIBOABI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHUS, COCTABIISATH 0OOCHOBAHHBIN OTUET O MpoIeTaHHOl paboTe;

npUOOpeTaTh OMBIT YYEHUYECKOW MCCIIEeIOBATEIbCKOM M MPOEKTHOW MEeSATeNbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATEIFHOMY MTOMCKY METOJIOB PEIICHHS MPAKTUIECKHUX 33134, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHUSI.

3) padora ¢ undgopmanuei:

OPHEHTHPOBATHCS B PA3JIIMYHBIX UCTOUHUKAX WH(OpMAIMK (HaydHO-TIONYJISIPHAS JIMTEpaTypa XUMHUYECKOTO COJEP>KaHMs, CIIPaBOYHBIE
nocobus1, pecypcbl MHTEpHeTa), aHATM3UPOBAaTh MHPOPMAIMIO PA3IUYHBIX BHUJOB M (OPM TPEACTABICHHS, KPUTHUYCCKH OIICHUBATH €&
JOCTOBEPHOCTH M HETTPOTUBOPEUHBOCTH;

(bopmMyIMpoBaTh 3ampoChl M MPUMEHATH Pa3IMYHbIE METOAbI MPU MOUCKE U 0TOOpe MH(pOpMAIUM, HEOOXOJUMON AJIsi BBIOJIHEHUS
y4eOHBIX 3a/1a4 ONpeeIEHHOTO TUIIA;

PUOOPETATH OTBIT MCIIOJIE30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI M Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATEIBHO BHIOMPATh ONTUMAIBHYIO (OpMY HpeAcTaBiIeHHs HHPOPMAINH (CXEMBbI, TpaQuKH, AMArpaMMBbl, TaOJIHIIbI, PUCYHKH U
JpyTHe);

UCTIOJIh30BaTh HAYYHBIM S3bIK B KAauyeCTBE CPEACTBA MPH padOTe ¢ XUMHYECKOW HH(OpManued: NPUMEHSATh MEXKIPEIMETHEIC
(pu3nyeckue u MaTeMaTHUECKHE) 3HAKU U CUMBOJIbI, (POpMYIbl, a0OpeBUATypbl, HOMEHKIIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATIISAHOCTH.

KomMyHHKaTHBHBIE YHHBePCAJIbHbIE yUeOHbIEe TeHCTBHUS:

3aJaBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEMBI B X0JI€ IMajlora U/Uil TUCKYCCUH, BBICKAa3bIBATh UAEU, OPMYIUPOBATH CBOU
MPEUIOKEHNSI OTHOCUTEIHHO BBITIOJIHEHUS TMPEATIOKEHHON 3a/1auu;

BBICTYNIaTh C TMpe3eHTAaluel pPe3yiIbTaTOB IO3HABATEIBHON MAESTEIBHOCTH, IONIYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO
CBEPCTHUKAMU IPU BBIIIOJHEHUH XUMHUYECKOI'0 HKCHEPUMEHTa, MPAaKTUUYECKON paboThl MO HCCIEJOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB,



peann3anuu y4eOHOro MpoeKTa, u (hOpMyIMpOBaTh BHIBO/BI IO PE3YJIbTATaM MPOBEAEHHBIX UCCIEAOBAHUN ITyTEM COIIACOBAaHUS MMO3ULIUI B
X0J1e 00CYKIeHUS 1 0OOMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHHBepcaJIbHbIe yueOHbIe N1elCTBHUS:

CaMOCTOSITEJIBHO TUIAHUPOBATH U OCYILECTBIIATH CBOKO ITO3HABATEIBHYIO IEATEIBHOCTD, ONpEeisasa €€ e U 3a1a41, KOHTPOJIUPOBaTh
U 110 Mepe HEOOXOUMOCTH KOPPEKTUPOBATh NpeiaraéMblil alrOpUTM JIEMCTBUIN MPHU BBHIIIOJIHEHUN Y4€OHBIX M MCCIIEOBATEbCKUX 3a]1a4,
BbIOMpaTh Hanbosee 3 PEeKTUBHBIN CIOCOO UX PELICHUS C YIETOM MOJTYUSHHs] HOBBIX 3HAHUI O BEHIECTBAX U XMMUYECKUX PEaKIUsX;

OCYLIECTBIIATh CAMOKOHTPOJIb ACSITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBl MO XUMHHM Ha YriIyOJ€HHOM YpPOBHE Ha YpPOBHE cCpelHero ooumero oOpa3oBaHHUs
BKJIIOYAIOT crnenuuyeckue A yY4eOHOro mnpeaMera «XUMUS» HaydyHble 3HAHUS, YMEHUS M CHOCOOBI JACHCTBHII MO OCBOEHHIO,
MHTEpPIpETauy U NpeoOpa3oBaHUIO 3HAHUM, BUJIbI ACSITENILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, a TAKKE B pEaJIbHBIX )KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C XUMHUEH. B mporpamme 1o XuMuu npeaMeTHbIE Pe3yIbTaThl
IIPEICTABIIEHBI 110 TOAAM M3yUYEHHUSI.

10 KJIACC

[IpeameTHbIE pe3yIbTaThl OCBOEHHUS Kypca « OpraHudeckast XUMHS) OTPaXkKaroT:

c(hOpMUPOBAHHOCTH TMPEJCTABICHUNH: O MECTe M 3HAYCHHHM OPraHMYeCKOM XMMHU B CHCTEME €CTECTBCHHBIX HayK M €& pojid B
00eCIeYCHNH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YIHEPIEeTHUCCKONW U MUIICBOW 0€301acHOCTH, B
Pa3BUTHUH MEIMIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB PHEPTHH, B 00SCIICUECHUN PAIIMOHAILHOT'O TIPHPOONIOIb30BaHUS,
B (hOpMHUPOBAHUY MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI YEJIOBEKA, a TAKIKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
NIPUPOJITHOU CpeE;

BJIQJICHHE CHCTEMOW XUMHUYCCKUX 3HAHWMH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIONIUE TOHITHS — XHMHYECKHH 3JIEMEHT, aToM, SIpO U
9JIGKTPOHHAsT 000JI0YKa aTtoma, S-, P-, d-aTOMHBIC OpPOWTAIM, OCHOBHOE W BO30YXJAEHHOEC COCTOSIHHS aTOMa, THOPHIW3allis aTOMHBIX
opOuTanei, MOH, MOJICKYJa, BAJCHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCJIICHHS, XUMUYECKas CBsI3b, MOJIb, MOJIIpPHAsl Macca,
MOJIAPHBIH 00BEM, YIJICPOAHBIA CKelleT, (DYHKIMOHANbHAS TPYIIa, Paaukal, CTPYKTYpHbIe (Gopmyibl (pa3BEPHYTHIC, COKpaIICHHBIC,
CKEJICTHBIC), M30MEpHUSl CTPYKTYPHAsi U MPOCTPAHCTBEHHAs (T€OMETpHUYECKas, ONTHYECKas), U30MEPhl, TOMOJIOTHUECKHUIA Psifl, TOMOJIOTH,
YTIIEBOIOPO/IBI, KUCIOPO/I- U a30TCOACPIKAIINE OPTAaHMUECKUE COSTUHEHUS, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYIISIPHBIC
COCJIMHEHUS; TEOPHH, 3aKOHBI (TIeproandeckuii 3akon J[. V1. MeneneeBa, Teopus CTpOSHUSI OpraHndecKux BemecTB A. M. ByTiiepoBa, 3akoH
COXPAaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU MTPH XUMHUUYECKHUX PEAKIUAX ), 3aKOHOMEPHOCTH, CHUMBOJIHYCCKHIA
SI3BIK  XWMWH, MHPOBO33PEHUYECKHE 3HAHUS, JIGKANIME B OCHOBE IMOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKUX SIBICHHIA,
MIPEJICTABICHUS O MEXaHU3MaX XUMHYECKUX PEAKIINid, TEPMOIMHAMUYECKUAX U KHHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3AUMHOM



BJIUSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYyJaX (MHIYKTUBHBIA U Me30MepHbIN 3ddexTrl, opueHTanTsl | u Il pona); dpaxronornuyeckue
CBE/ICHUS O CBOMCTBAX, COCTaBE, MOJyYEHUH U 0€30MaCHOM UCHOIb30BAaHUM BaXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON
JESITETbHOCTH YeIOBEKa, OOIIMX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO MPOMU3BOJICTBA (Ha MPUMEpE MPOU3BOJCTBA METAaHOJA, NepepadOTKH
He(Tn);

c(OpPMHUPOBAaHHOCTh YMEHMI: BBISBIATh XapakTEpHbIE IPU3HAKU T[IOHATUM, YCTaHABIMBATh MX B3aWMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHSTHS IPU ONMCAHUU COCTaBa, CTPOCHUSI U CBOMCTB OpPraHMYECKUX COEIMHEHMUI;

c(OPMHUPOBAHHOCTH YMEHUI:

MCIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY ISl COCTABIIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX )
(dbopMyJ1 OpraHU4YEeCKHX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKIMI U pacKpbIBaTh UX CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTrO 0ajlaHca 3TUX PeaKIMi, peakuii HOHHOTO OOMeHa MyTEM COCTABJIEHHS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX
YPaBHEHHUN;

M3rOTaBIMBATh MOJIEIHN MOJIEKYJI OPraHMYECKUX BELIECTB JUI WIUTIOCTPALUN UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUI: yCTAaHABJIMBATh MPHUHAUICKHOCTh M3YyUYEHHBIX OPraHUYECKHX BEIIECTB MO UX COCTaBy U CTPOCHHIO K
onpeNeNEHHOMY KJIacCy/Tpymnme COeAWHEHUM, JaBaThb UM Ha3BaHHs Mo cuctematuyeckod Homenkmatype (IUPAC) u mpuBoauTh
TPUBUAJIbHBIC Ha3BAHUS JJIS1 OTACIBHBIX MPEACTABUTENEH OPraHMYECKUX BEUIECTB (3TUIIEH, alleTUIIEH, TOIYO0I, TIUUEPHUH, 3TUIIECHTIIUKOIb,
denon, dopmanbaerua, ameraibAeryj, alleToH, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTAa, CTEApUHOBAs, OJEMHOBAs, MaJbMHUTHHOBAS
KHUCIIOTHI, TJIUIMH, aJJaHuH, MaJIbT03a, GPYKTO3a, AaHUINH, TUBUHUII, U30MPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OpMUPOBAaHHOCTh YMEHUS ONPEIEISITh BUJ XUMUUYECKON CBSA3M B OPraHUYECKUX COEAMHEHUSIX (KOBaJEHTHAs U MOHHAS CBS3b, G- U T~
CBSA3b, BOJOPOJHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHS NMPUMEHATH MOJOKEHHUSI TEOPUU CTPOEHUsl opranuueckux pemectB A. M. byrnepoBa mis oObsicHeHHs
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE M XMMUYECKHE CBOMCTBA TUIMYHBIX NPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, LIUKJIOAIKAHOB, aJIKEHOB, AJIKaJIMEHOB, AJIKUHOB, apOMATHUYECKUX YTIJIEBOIOPOIOB,
CIIUPTOB, ANIBJETUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX U CIOKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHU U aMHUHOB, aMUHOKHUCIIOT,
O€JIKOB, YIJIeBOAOB (MOHO-, TU- U MOJIMCAXAPUJIOB), UJUTFOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEKY HUIMH YPAaBHEHUSMH COOTBETCTBYIOIIMX
XMUMHUYECKUX PEAKIMIA C UCTIONBb30BAHUEM CTPYKTYPHBIX (HOpMYII;

c(OPMHUPOBAHHOCTh YMEHHS TOATBEPXKJAaTh HAa KOHKPETHBIX MpPHMEpax XapakTep 3aBHCHMOCTH PEAKIMOHHOW CHOCOOHOCTH
OpPraHMYECKHX COEJAMHEHUH OT KPAaTHOCTH U THUIA KOBAJIEHTHOW CBS3U (O- M T-CBSI3U), B3AUMHOI'O BJIMSIHMS aTOMOB U TPYII aTOMOB B
MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKT€PH30BaTh MCTOYHHUKH YTIEBOIOPOIHOTO ChIpbs (HE(Th, MPUPOAHBIN ra3, Yrojib), CIIOCOOBI €ro
nepepabOTKH U MPAKTHUUYECKOE IPUMEHEHHUE MPOLYKTOB NepepadOTKH;



c(OpPMHUPOBAHHOCTh BJIAJACHHUS CHUCTEMON 3HAHMII O €CTECTBEHHO-HAyYHBIX METOJaxX II03HaHWA — HaONIOJEHUHN, W3MEpPEHUH,
MO/JICIIUPOBAHUH, FKCIIEPUMEHTE (pPEallbHOM U MBICIEHHOM) M YMEHHUS IPUMEHSATh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUS INPUMEHITh OCHOBHBIE OIEpAIMM MBICIUTEIBHONW NESATENIbHOCTH — aHalu3 U CUHTE3, CpaBHEHUE,
0000111eHNe, CUCTEMATHU3AIUIO, BBISIBJICHHE IPUYMHHO-CIIE/ICTBEHHBIX CBSI3€d — JUIsl U3yUYEHHUs CBOMCTB BELIECTB M XUMUYECKUX PEAKIIMIA;

c(OpPMHUPOBAaHHOCTh YMEHUM: BBISBJISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUU C MOHATUSAMU M MPEICTABICHUAMH APYTHUX €CTECTBEHHO-
Hay4YHBIX [IPEIMETOB JUIsl 60JIe€ OCO3HAHHOTO MOHMMAHHUS CYITHOCTH MaTepHaIbHOTO €JMHCTBA MUPA, UCIIOIb30BATh CUCTEMHBIE 3HAHUS 110
OpPTraHNYeCcKON XUMUU 7151 OObSCHEHUS U IPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLLY;

c(OpMHUPOBAaHHOCTh YMEHHI: MPOBOAUTD PACUETHI 10 XUMUYECKUM (DOpMysIaM U YpaBHEHHUSIM XUMUYECKUX PEAKIINI ¢ UCIIOJIb30BAHUEM
¢u3nYecKux BeIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIIKX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI: PacuéThl 110
HaXO0XKJICHUIO XUMUYECKOH (pOpMYJIbl BEIIECTBA 10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CTOPaHUsl, INIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(OpMHUPOBAaHHOCTh YMEHHUM: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH C MO3MIMI 3KOJIOTHYECKON 0€30MacHOCTU MOCIIEICTBUS
OBITOBOI U NMPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C MepepaboTKOW BEIIEeCTB, UCIOJIB30BaTh MOJTYYEHHbIE 3HAHUS JUIS
MPUHATHUS TPAMOTHBIX peIIeHUi Mpo0JIeM B CUTYyallUsX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAaHHOCTh YMEHUII: CAMOCTOSITENILHO IUIAHUPOBATH U MPOBOJAUTH XUMUYECKHUI SKCIEPUMEHT (IOJTydeHHE U U3yYeHUE CBOMCTB
OpPraHMYECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIMU YIIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX OPTaHUYECKUX BEILECTB,
peleHne SKCIePUMEHTAIBHBIX 3a/1a4 M0 PACIIO3HABAaHUIO OPraHHMYECKUX BEIIECTB) C COOJIIOIEHUEM MpPaBHI 0€30IacHOr0 OOpalleHus C
BEILIECTBAMHU U J1a0OpaTOpPHBIM 000pyAOBaHHEM, (POPMYIUPOBATH LI€Nb UCCIEIOBAaHUS, MPEACTABIATh B Pa3iIMdHON (opMe pe3ylbTaTbl
JKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATDH UX JOCTOBEPHOCTS;

c(hOpMUPOBAaHHOCTh YMEHHIA:

coOII0/1aTh TPaBUJIa SKOJIOTMYECKH I1eIeCO00pPa3HOT0 MOBEACHHS B OBITY M TPYIOBOW JESATEIBHOCTH B IENAX COXPAHEHHS CBOETO
310pOBbsl, OKPYKAIOLIEH IPUPOTHON CPENBI U TOCTUKEHUS €€ YCTOMUYMBOIO Pa3BUTHS;

OCO3HaBaTh OIIACHOCTH TOKCHYECKOTO JECWCTBUA HA JKUBBIC OPraHU3MBI OINPEIACIEHHBIX OPraHMYECKUX BELICCTB, IIOHUMAs CMBICI
nokazareis [/K;

aHAJIM3UPOBATH LIETIECO00PA3HOCTh MPUMEHEHHUS OPTaHUYECKUX BEUIECTB B MPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOILICHUS
PHUCK-TIONIB3A;

c(OPMHUPOBAHHOCTH YMEHHI: OCYIIECTBIIATH [EJICHANPABICHHBIN MOMCK XUMUYECKON HH(OPMAIIMU B Pa3IMYHBIX HCTOYHHKAX (HaydHas
U ydeOHO-Hay4Has JUTepaTypa, CpelcTBa MaccoBOd uHGopmanmu, VHTEpHET W Apyrue), KpUTHUYECKU aHATM3UPOBATH XHMHUYECKYIO
uH(popMaltIo, epepadaTbiBaTh €€ U UCII0JIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOM 3a1adeil.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeOpraHuyeckass XUMUs» OTPAKakoT:



c(OpMHUPOBAHHOCTD MPEICTABICHHI: 0 MaTEPUAIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBJIEHUH MPUPOJIBL, O MECTE
Y 3HAYEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ pojiu B 00eCIeYeHUH YCTOHYMBOTO Pa3BUTHS, B PELIEHUH NMPOOJIEM HKOJIOTUUECKOH,
JHEpPreTHYecKod M MUIIEBOW OE30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHMM HOBBIX MAaTEpHUalOB, HOBBIX MCTOYHMKOB SHEPTHH, B
o0ecre4eHn paloOHATIBHOTO MPUPOJIONOIb30BaHNS, B (OPMHPOBAHUU MHUPOBO33PEHHMSI M OOLIEH KyJIbTYpbl 4YEJOBEKa, a TaKXKe
HKOJIOTUYECKH 0OOCHOBAHHOIO OTHOLIEHHUS K CBOEMY 3[J0POBBIO H IIPUPOIHON CpELE;

BJIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUH, KOTOPasi BKJIIOUAET: OCHOBOIIOJIAratoIIye MOHATHS — XUMUYECKHUH 3JIEMEHT, aTOM, sIIpO aToMa,
U30TOIIBI, 3JEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTaTM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aroma, THOpHIM3amus
aTOMHBIX OpOWTasneil, MOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIIEHMS, XUMUYECKas CBS3b (KOBaJIEHTHa,
MOHHAs, METa/UIM4ecKas, BOJOPOJHAs), KPUCTAJUIMYECKas pEIIETKa, XUMHUYECKas pPEakiHs, PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOJIMTHI,
AJIEKTPOJIUTUYECKAs JUCCOLMALNS, CTENEeHb JHUCCOLMAIUN, BOJOPOJIHBIA MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEINb, TEIUIOBOWH 3 dexT
XUMHYECKOW pEaKluu, CKOPOCTh XHMHUYECKOM pEaKIMH, XUMUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS 3JIEKTPOIUTHUYECKOU
nucconuanuu, nepuogudecknid 3axkon .M. Menneneesa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHECHMS U MPEBPALLCHUS SHEPTUU
IIPU XUMHUYECKUX PEaKLUAX, 3aKOH MOCTOSHCTBA COCTAaBa BEILECTB, 3aKOH JIEHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKHUE 3HAHMSI, JIEKAIUE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUI; COBPEMEHHbIE
MIPE/ICTABICHUSI O CTPOCHUH BEILECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXaHU3MaX
XUMHYECKUX PEAKLNN, TEPMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX UX NPOTEKAHMS, O XMMUYECKOM PaBHOBECUH, PacTBOpax U
JMCTIEPCHBIX CUCTeMax; (PaKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, IMOJIyYeHMHM M O€30IMaCHOM HCHOJIb30BAHUM BaKHEHIINX
HEOPraHMYECKHUX BEIECTB B OBITY M MPAKTUYECKOHN AESITEIbHOCTH Y€JI0BEKa, OOIMIMX HAyYHbIX MPUHIMIAX XMMHYECKOr0 MPOU3BO/ICTBA;

cOpMUPOBAaHHOCTh YMEHMH: BBISBIATh XapakTEpHbIE MPU3HAKU TMOHATUH, YCTaHABIMBATh HUX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOLIUE MOHATHS ITPU ONMCAHUN HEOPraHMYECKUX BEIECTB U UX MIPEBPAILECHU;

c(OPMHUPOBAHHOCTh YMEHHUSI HUCIOIB30BaTh XUMUYECKYI0O CUMBOJHKY JUIsl COCTaBJICHUS (DOPMYIN BEIIECTB M YpaBHEHUIH XHMHUYECKHX
peakuuit, cuctematuueckyto HomeHknaTypy (IUPAC) u TpuBraibHble Ha3BaHUS OTJEIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTH YMEHHSI OTIPEAETIATH BaJICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COSIMHEHUSX, BUI XUMUYECKON
CBsI3M (KOBAJIEHTHAs!, MOHHAsA, METAJNINYECKas, BOAOPOIHAS ), TUIl KPUCTAIUNINYECKON PEIIETKN KOHKPETHOIO BEILIECTBA;

c(OpMUPOBAaHHOCTb YMEHHS OOBSICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHJ1a XMMHUECKOW CBS3HM U TUIIA KPUCTAJUIMYECKON pEelIETKH,
OOMEHHBIN U TOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBS3H;

c(OPMHUPOBAHHOCTh YMEHUMU: KJIACCU(PUIIMPOBATH: HEOPTAaHUYECKHE BEIIECTBA MO MX COCTABY, XMMHUYECKUE PEAKIMU 1O Pa3IMYHBIM
npuU3HaKaM (YUCIy M COCTaBy PEAarupylolluX BEUIECTB, TEIJIOBOMY 3(PQEKTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa U JIPYrHe); CaMOCTOSATENbHO BHIOMpAThb OCHOBAHUS U KPUTEPHUU JAJIS KJIACCU(PUKALUKM H3Yy4aeMbIX
BELIECTB U XUMUUYECKUX PEAKIIMi;

c(OPMHUPOBAHHOCTh YMEHHUS PACKphIBaThb CMBICT THepuonudeckoro 3akona J[. WM. MengeneeBa M JIE€MOHCTPHpPOBATH €O
CHUCTEMAaTU3UPYIOLIYI0, O0BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINY;



c(OpMHUPOBAaHHOCTh YMEHUI: XapaKTEPU30BaATh JIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB XMMHUYECKUX 3JIEMEHTOB NIEPBOr0—4ETBEPTOrO
nepuonoB [lepuonnueckoii cucremsl JI.M1. MenneneeBa, HCOb3YsI TOHATHS «3HEPreTUYECKUE YPOBHU, «IHEPTrEeTUYECKUE TOTYPOBHIY, «S-
, p-, d-aroMHBIe OpOHMTATN», OCHOBHOE U BO30YKIEHHOE SHEPreTUYCCKUE COCTOSIHUS aTOMay; OOBACHITH 3aKOHOMEPHOCTH M3MECHEHUSI
CBOMCTB XMMMYECKUX 3JIEMEHTOB M UX COCIMHEHHUH IO nepuoaam u rpymmam Ilepuoanueckoit cucremsl [[. Y. MenneneeBa, BaJeHTHBIE
BO3MO’KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAaHHOCTh YMEHHI: XapaKTepus3oBaTh (ONUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB pPA3UYHBIX KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHNWE N'€HETUUYECKOUN CBA3M MEX]y HEOPTraHMYECKMMHU BEIIECTBAMH C MOMOIIBIO YPAaBHEHHUII COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKIIUL;

chOpMUPOBAaHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTaBICHUS
ANIEKTPOHHOTO OajaHca 3TUX PEAKIUi; peakIuii HOHHOTO OOMeHa MyTEM COCTaBIIEHUS UX MOJHBIX M COKPAIIEHHBIX MOHHBIX YpPaBHEHUH;
peaKkIuil THAPOJIN3a; PEAKIINI KOMIUIEKCO00pa3oBaHus (Ha MpuMepe THAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUS );

c(OpPMUPOBAHHOCTh yMEHHSI OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYECKUX pEaKuuid ¢ Y4ETOM HUX DHEPreTHUYECKUX
XapaKTePUCTUK, XapaKTep M3MEHEHHUs CKOPOCTH XMMHUYECKOW PEaKIMu B 3aBHCHUMOCTH OT Pa3jIMYHBIX (DAaKTOpPOB, a TaKKe XapakTep
CMEIIEHUSI XUMUYECKOT0 paBHOBECHUS 0] BIUSHUEM BHEITHUX Bo3aelcTBuil (mpuniun Jle [latense);

c(OpPMUPOBAaHHOCTh YMEHMSI XapaKTepU30BaThb XUMHUYECKHE pEaKIMM, JIeKalle B OCHOBE HPOMBIILIEHHOTO MOJIYYeHHUs] CEpHOU
KHUCIIOTHI, aMMHaKa, 00IIMe HaAyYHbIC IPUHIIMITBI XUMUYECKUX MPOU3BOACTB; 11€IIECO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX BEIECTB B
MPOMBILUIEHHOCTHU U B OBITY C TOYKU 3PEHHS COOTHOILICHHSI PUCK-TIOIb3A;

c(OpMUPOBAaHHOCTh BJIAJCHUS CUCTEMOW 3HAHMHW O METOJaX HAY4YHOIO MO3HAHMS SABJICHUW NPUPOJbI — HaOIIOJEHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, FKCIIEPUMEHT (pealibHbIIl U MBICIICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, YMEHHUs MPUMEHATh 3TH 3HAHUS NpU
HKCIIEPUMEHTAIIBHOM HCCIICIOBAHUH BEUIECTB U JJIsi OOBSICHEHUS XUMHUYECKUX SIBICHUH, MMEIOIIUX MECTO B NPUPOJIE, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOU JKU3HU;

c(hOpMUPOBAaHHOCTh YMEHUS BBIABIISITH B3aMMOCBSI3h XMMHUYECKUX 3HAHUN C MOHSATHUAMH WM MPEICTABICHUSIMHU APYTHUX €CTECTBEHHO-
HAyYHBIX MIPEIMETOB It 00JIee OCOZHAHHOTO MMOHUMAaHKS MaTepUaIbHOTO STUHCTBA MUPA;

c(hOpMUPOBAaHHOCTh YMEHHS MPOBOJIUTH PACUETHI: ¢ UCTIOIB30BAHUEM TOHITHI «MaccoBasi JIOJISI BEIIECTBA B PacTBOPE» U «MOJISIpHAs
KOHIEHTPALIHS»; MacChl BELIECTBA WM 00bEMA Ta3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO U3 YYaCTBYIOLIUX B
peakiuy BellecTB; TeImI0oBoro 3¢ dexra peakiinu; 3Ha4e€HUs1 BOJOPOIHOTO MTOKA3aTelNsi paCTBOPOB KUCIIOT U IIeNI0Uel C U3BECTHOM CTENEHBIO
JMCCOIMANNU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHUJE PAacTBOpa C
onpeeIEHHON MacCOBOW J0Jiel PacTBOPEHHOTO BENIECTBA WJIM JaHO B M30BITKE (MMEET MPHUMECH); NTOJIM BBIXOJA MPOAYKTAa PEaKIIHH,
00BEMHBIX OTHOILIEHHI ra30B;

c(OPMHUPOBAHHOCTh YMEHHIA: CAMOCTOSATENBHO IUIAHUPOBATH M POBOIUTH XUMHUECKUHN IKCIIEPUMEHT (IIPOBEACHNUE PEaKuii HOHHOTO
oOMeHa, TMOATBEPXKICHHE KAa4eCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OMPEAETICHHE CPEAbl PAaCTBOPOB BEIIECTB C IMOMOUIBIO
MHMKATOPOB, U3yYEHUE BIUSIHUS PANIUUHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKON peaKliy, pelIeHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMaM



«Metame»y u «Hemeramibl») ¢ coOMtoieHMEM MpaBUil 0€30MacHOro oOpalieHusi ¢ BEHIeCTBAaMHU M JIa0OpPaTOPHBIM O0OpYAOBaHUEM,
bopMyIMpoOBaTh LEIb MCCIENOBaHMS, MPEACTABIATh B PA3JIMYHON (OpME pe3ysbTaThl SKCIIEPUMEHTA, aHAIM3UPOBaTh U OLICHHWBATh UX
JOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI: COOJIIO1aTh MPaBUJIa MOJb30BAHMS XUMHUECKON MOCY10i 1 1a00paTOpHBIM 000pYyI0BaHUEM, OOpaIlEHUS
C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHMSIMHU I10 BBIMOTHEHHUIO JIAOOPATOPHBIX XMMHUYECKHX ONBITOB, 3KOJOTHUYECKH LIEIECO00pPa3ZHOTO
MIOBEJICHUS B OBITY U TPYIOBOM AEATENBHOCTH B IIEJAX COXPAHEHUS! CBOETO 3/I0POBBs, OKPYKAIOIIEH MPUPOIHON Cpeabl U JOCTIKEHUS €€
YCTOMUYMBOTO Pa3BUTHsI, OCO3HABATh ONMACHOCTh TOKCUYECKOI'O JEHCTBUS Ha )KUBbIE OPraHU3Mbl ONPECIEHHBIX HEOPraHMYECKUX BEIIECTB,
noHuMasi cMmbici nokasarens 11K;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH LEJI€HANIPAaBICHHBIN TOMCK XUMUYECKON HH(OPMALIMU B pa3IMYHBIX HCTOYHHUKAX (Hay4Has
U yuyeOHO-Hay4Has JUTepaTypa, CpelcTBa MaccoBoil uH@popmanuu, VHTEpHET M Apyrue), KpUTHUYECKH aHAJIU3UPOBATh XMUMHUYECKYIO
uH(popMalnIo, nepepadaTbiBaTh €€ U UCIONb30BaTh B COOTBETCTBUU C TIOCTABJIEHHOW yueOHOH 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosau4yecTBo yacos DJIeKTPOHHBIE
Ne (uudposbie)
HaumeHoBaHMe pa3aesioB H TeM MPOTrPaMMbl Konrpoabubie  IIpakTHueckue
n/n Bcero o0pa3oBaTebHbIE
padoTsI padoThI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
11 [Ipenmer opranndeckoit xumuu. Teopust CTpOCHUsT OPraHUYECKUX 8
' coenunenuii A. M. Byrieposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasbl
2.1 [TpenenbHbIE YIIIEBOIOPOIbI — AJIKAHBI, [IMKJIOATKAHBI 5
2.2 HenpenenbHbie yrieBoaOpOAbL: aJKEHBI, AIKAJUEHBI, aJTKHHBI 14 1
2.3 ApomaTuyeckue yrieBoaopoabl (apeHbl) 8
2.4 [IpupoaHble HICTOYHUKH YTIIEBOAOPOJOB U UX MepepadoTka
2.5 ["anoreHnpon3BoAHbBIE YTIEBOAOPOIOB 4 1
Hroro no paznery 35
Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 Cnuptsl. Oenon 11 1
3.9 KapOonunpHble coelnHEHMs: aabIerubl 1 keToHbl. KapOoHOBbIE 21 1
' KUCIoThL. CitoxkHbIe 3upsI. JKUpsl
3.3 VYriaeBoanl 9 1
Hroro no pazneny 41
Pa3nea 4. Azorcoaepikamue opraHu4ecKue coeJHHeHH
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2




Uroro no pazneny 12

Pa3znea 5. BbicokoMoJieKyJISIPHbIE COEINHEHUS

5.1 BBICOKOMONIEKYIISIpHBIE COCIMHEHUS 6 1
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 6

KoHnTponsubie paboThI:

1. Teopernueckre OCHOBBI OpraH4ecKoil Xumuu. [Ipenenbabie U HENMpPeaeIbHbIE YTIIEBOAOPOIBI.

2. Apomartnueckue yriaeBoaopoasl. [IpupoaHbie HCTOYHUKHN yTII€BOIOPOIOB.

3. CiupThl U HEHOIIBI.

4. KapOoHUIbHBIEC COSTMHEHUS: allbJIeTHAbl U KeTOHBI. KapOoHOBBIE KUCTOTHI. CrioskHbIC 3Pupbl. XKUphI.

5. 'omoBas koHTpoOJbHAS padoTa.




11 KIIACC

KoanuecTBo yacoB

Ne DyekTpoHHBIE (LM (PpPOBBIE)
HaunMeHoBaHue pa3jeioB U TeM NPOIrPaMMBbI Koutpoabnsbie IIpakTu4eckue
n/n Bceero oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
11 Crpoenue atoma. [lepuognyeckuii 3axkoH u [lepuoguueckas 9
' cucTeMa xuMu4deckux snemenToB . 1. MengeneeBa
1.2 Crtpoenue BemniecTBa. MHOrooOpasue BeIIecTB 11
1.3 XHUMHYECKUE PEaKIIUn 19 1 3
Hroro mo pazmeny 39
Pasznen 2. Heopranuueckasi Xxummusi
2.1 Hemerambl 31
2.2 MerTamnnasl 23
Hroro no pazgeny 54
Pa3nen 3. Xumus u )Ku3Hb
3.1 MeToapl MO3HAHUS B XUMHUU. XHUMUS U KU3HD 9
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8

KoHTpoJbLHBbIE PA0OTHI:

1. Ctpoenune aroma u nepuoandeckuii 3akoH J.11. Menneneena.

2. XuMudeckasi CBS3b M CTPOCHHE BelecTBa. JlMcepCcHbIe CUCTEMBI i PACTBOPHI. XUMHUYECKUE PEAKIIHH.

3. Xumnueckue peakuuu B pactBopax. OKMCIUTETbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI.

4. Hemerauisl.



5. UtoroBast koHTpoJibHAs paboTa.

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUUIAA YYHEHUKA

* Xumus, 11 xmacc/ I'abpuensia O.C., Octpoymo U.I"., Cnagkos C.A., JIéBkun A.H., AkiimonepHoe 00111eCTBO

«3narenbetBO «lIpocBemnienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET



HopMmbl o11eHKH npeIMeTHBIX Pe3yJIbTATOB 00y4aloIMXCcsl M0 XUMHUH

OueHka yCTHOT0 OTBeTA.

OtmeTKa «5»: OTBET MOJIHBIM M MPaBUJIbHBIM Ha OCHOBAHMM W3YYEHHBIX TEOPHH; - MaTepuai M3JI0XKEH B ONpPEACNICHHON JIOTUYECKON
MOCTIeIOBATENbHOCTH, JINTEPATYPHBIM SI3BIKOM; - OTBET CAMOCTOSTEIHHBIH.

OTtBeT «4»; OTBET MOJHBIA W MPaBWIbHBIM HAa CHOBAaHUU HM3YYECHHBIX TEOPH; - MaTepHall U3JI0KEH B OIPEAEIECHHOM JIOTMYECKON
MOCIIEIOBATENILHOCTH, TIPU 3TOM JOIYIIECHBI JIBE-TPU HECYIIIECTBEHHbIE OITMOKH, UCTIPABICHHBIE MO TPEOOBAHUIO YUUTEIS.

OTtmeTKa «3»: OTBET MOJIHBIM, HO TIPU ATOM JOMYyIIeHa CYIIECTBEHHAs OIMOKA MIIK OTBET HETOJIHBIN, HECBSA3HBIM.

OTtmeTka «2»: Tpu OTBETE OOHAPYKEHO HEMOHMMAHWE YYalIMMCS OCHOBHOTO COJEpKaHHsS y4eOHOTO Marepuaia WIH JOMYIICHBI
CYIIECTBEHHBIEC OMIMOKH, KOTOPHIE y4a IHUICS HE MOKET UCIIPABUTh TP HABOJSIIIMX BOMPOCAX YUUTEIs, OTCYTCTBUE OTBETA. 2.

OneHka 3KCepUMEHTATbHBIX YMEHMIA.

OreHKa CTaBUTCS HA OCHOBAHUH HAOIIOICHUS 32 YIAITUMICS U TUCBMEHHOTO OTYETa 3a padoTy.

OtmeTka «5»:

- paboTa BBIMOJIHEHA MOTHOCTHIO U MPaBUIIBLHO, CAEIAaHbI MPAaBUIbHBIE HAOIIOCHUS U BBIBOIBI,

- OKCIIEPUMEHT OCYIIECTBIICH IO IJIAHY C YY€TOM TEXHUKH 0€30MaCHOCTH | MPaBUJI pabOTHI C BEMIECTBAMH U 000PYI0BAaHUEM;

- TPOSIBIICHBI OPTaHU3allMOHHO - TPYIOBBIE YMEHWS, MOANEPKUBAIOTCA YHCTOTa PabOdyero Mecra M MOPAIOK (HAa CTOJIe, YKOHOMHO
UCIIOJIb3YIOTCSI PEAKTUBBI).

OtmeTKa «4»: paboTa BBITIOJIHEHA MTPABWIBHO, CAENAHbI MPABUIIbHBIC HAOMIOACHHS M BBIBOJIBI, HO MPHU ITOM DKCIIEPUMEHT MPOBEICH HE
TIOJTHOCTBIO WJIH JAOMYIIEHBI HECYIIECTBEHHBIE OIMOKU B padOTE C BEIMIECTBAMH U 000PYIOBAaHHEM.

OtmeTka «3»: paboTa BBHITIOJHEHA MPABMIIBHO HE MEHEE YeM HAIlOJIOBUHY WJIH JIOMYIICHA CYIIECTBEHHAs OMIMOKA B XO/I€ IKCIIEPUMEHTA B
o0BsicHEeHUH, B 0(hOpMIIEHUU pabOTHI, B COOJIFOICHUM TIPABMII TEXHUKU 0€30MacCHOCTH Ha paboTe ¢ BElEeCTBAaMU M 00OPYyIOBaHUEM, KOTOpas
UCHPABIISIETCS M0 TPEOOBAHUIO YUUTEIIS.

OtmeTka «2»:

- oTyIIeHbl 1Be (M 00Jiee) CyIeCTBEHHBIE OMMOKH B XOJI€: SKCIIEPUMEHTA, B OOBSICHEHUH, B OOPMIICHUH PabOThI, B COOTIOCHUH MTPaBUII
TEXHUKU 0€3 OMacHOCTH IMpHU paboTe ¢ BEHIeCTBAMH U OOOPYJOBaHUEM, KOTOPHIE YYaIIHICS HE MOKET UCIPABUTH JIaXe MO TPeOOBAHUIO
YUUTENS; - padoTa HE BBITIOJIHEHA, Y yYaIIerocs OTCYTCTBYET dKCIIEPUMEHTATBHBIC YMEHHSI.

Ouenka yMeHuil peliaTh pacyeTHbIC 3a1a4U.

OTMmeTKa «5»: - B JIOTHYECKOM PAacCyXJIEHUH U PEIICHUH HET OIMOOK, 3a/1a4a pelieHa paluoHaIbHbBIM CIIOCO00M;

OTMmeTKa «4»: - B JOTHYECKOM PacCYKIEHUH U PEIICHHUS HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pelieHa HepalliOHAIbHBIM CIIOCOO0M, WITH
JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.



OtMmeTka «3»: - B JIOTHYECKOM PACCYXKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEHA CYIIECTBEHHAs OIIMOKa B MaTEMaTUUYECKHX
pacyeTax.

OTMmeTKa «2»: - UMeeTCs CYIIECTBEHHbIE OITUOKHU B JIOTHUYECKOM PACCY JACHUH U B PEIICHUU. - OTCYTCTBUE OTBETA HA 3aJJaHUE.

OueHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT.

OtMmeTKa «5»: - OTBET MOJHBIN U MPaBUILHBIN, BO3MOKHA HECYIIIECTBEHHAs OIITNOKA.

OtmeTKa «4»: - OTBET HEMOJIHBIN WM TOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

OtmeTka «3»: - paboTa BBINOJHEHAa HE MEHEe YEeM HAIOJIOBHHY, NOMYyIIeHa OJHAa CYIIECTBEHHas OIIHWOKAa W TMPU 3TOM JIBE-TPHU
HECYIIECTBEHHBIE.

OTMmeTKa «2»: - paboTa BHITIOJHEHA MEHBIIIE YeM HAIIOJIOBUHY WU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK. - pab0oTa HE BHITIOJIHEHA.

[Ipu orieHKe BHITIOMHEHUSI MUCEMEHHOW KOHTPOJIbHOM pabOoThl HEOOXOIMMO YUUTHIBATH TPeOOBaHUS €TUHOTO opdhorpaduyecKkoro pexxuma.

Ouenka TecToBbIX padoT. TecThl, COCTOSIINE U3 MATH BOMPOCOB MOXKHO HCIIOJIb30BATh MOCIE U3YUYEHUs KaXXJI0TO Marepuaia (ypoka).
Tect u3 10—15 BompocoB ucnonp3yercs AJist iepuoandeckoro KoHTposs. Tect u3 20—30 BompocoB HEOOXOAMMO UCTIONB30BATh JJISI HTOTOBOT'O
KoHTpoJist. [Ipy oneHMBaHUM UCTIONIB3YETCS MPOLICHTHAS IIKaja.

Ouenka pedepara. Pedepar orieHuBaercs 1o CleayroIuM KpUTEPUsIM: coOIoIeHne TpeOoBaHUM K ero 0opMIICHHUIO; HEOOXOIUMOCTh U
JIOCTAaTOYHOCTH JIJIsl PACKPBITUSI TEMBI IPUBEIAECHHON B TEKCTE pedepaTta nHDOpMAILIUK; YMEHUE 00yUaromIerocsi CBOOOIHO U3JIaraTh OCHOBHBIC
ujen, OTpakKeHHbIE B pedepare; crmocoOOHOCTh 00YJaronIerocs: MOHATh CYTh 33/JaBaéMbIX WICHAMH aTTECTAllMOHHOW KOMHUCCHH BOIPOCOB U
chOpMyIHpPOBATH TOUYHBIE OTBETHI HA HUX.



