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1. IlosicHUTEIBLHAS 3ATIMCKA.

O0mas xapakTepucTuKa y4e0HOIo npeaMera

Pabouas mporpamMmMa 1Mo XMMHH COCTaBJI€Ha Ha OCHOBE NOJOKEHUH W TpeOoBaHMIA K
pe3ylbTataM OCBOEHHS OCHOBHOW 00pa30BaTelbHONM IPOrpaMMbl, IPEACTABICHHBIX B
@®enepalibHOM  TOCYIApCTBEHHOM  00pa30BaTe€IbHOM  CTAHJApTE OCHOBHOIO  OOILEro
oOpa3oBaHusl, B cooTBeTcTBUM ¢ KoHuenuueil npenopaBanus yueOHOro npeaMera «XuMus»
(2018 1), a Taxke ¢ yuéTom (penepanbHOil paboyeil mporpaMmbl BOCITUTAHHS.

Conepxanne npeamera «Xumus» (10-11 xmaccel, 0a30BbIi ypOBEHb HW3y4YCHHS)
OPUEHTHUPOBAHO TNPEUMYIIECTBEHHO Ha  OOMIEKYJABTYpHYIO  IOATOTOBKY  YYaIl[HXCH,
HEOOXOMMYIO UM AJIs1 BIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEITHOIO BKIFOUEHUS
B JKM3Hb COLIMYMa, IPOJOJDKEHUS O0pa30BaHUS B Pa3JIMYHBIX OO0JACTSIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMUEH.

CoCTaBnsIONMMU TIpeIMETa «XUMHs» SABISIOTCS 0a30Bble Kypchbl — «Opranudeckas
xumus» U «OOmas W HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM, COJEpKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUH 110 HEOPraHWYECKOW XMUMHUU (C
BKJIIOUEHHEM 3HAHUH 13 00IIel XUMUH) U OPraHUYECKONH XUMUH.

B kypce opranndeckoil XMMHMM BELIECTBA PACCMAaTPUBAIOTCSA HA YPOBHE KJIACCHUYECKOM
TEOPUU CTPOEHHUSI OPraHMYECKUX COEIMHEHHH, a TaKKe Ha YPOBHE CTEPEOXMMHYECKHX U
ANIEKTPOHHBIX MPEJCTaBIEHUN O cTpoeHuM BemiecTB. CBereHHs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAOTCA B Pa3BUTHH — OT YIVIEBOJOPOAOB IO CIOKHBIX OMOJOTMYECKH aKTHBHBIX
coeauHeHUH. B Kypce opraHmueckod XUMHH TOIY4YalOT pa3BUTHE CPOPMUPOBAHHBIE Ha
YpOBHE OCHOBHOI'O 0011ero oOpa3oBaHMsI IE€pBOHAYaIbHbIE MPEJICTABICHUS O XUMHUYECKON
CBSI3U, KJIACCHU(HKAIMOHHBIX NpPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX
CTpOCHHSA, O XUMHUEcCKoW peakmuu. B kypce «OOmas u HeOpraHudecKas XUMH»
00yyaronmMcs MpeaoCTaBIsAeTCs BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPUOINYECKOrO 3aKOHA
C OOIIETEOPETUYECKHX M METOAOJOTUYECKIX MO3UIUN, TIy0)Ke IOHATh HCTOPHYECKOE
u3MeHeHHue (YHKIUH OTOro 3akoHA — OT oOoOmaromeid o OOBsSCHSIOmEH U
MPOTHO3UPYIOLIEH.

B nenom conep:xanue yueOHOro npeamera «XuMus» 0a30BOro ypoBHS OpPUEHTHPOBAHO
Ha (HOPMHUPOBAHKE Yy YYALIHXCSI MUPOBO33PEHYECKON OCHOBBI JJIsl MOHUMAHUS (HHUI0COPCKIX
uAeH, TaKuX KakK: MarepHalbHOE €JUHCTBO HEOPIaHWYECKOIO0 M OPraHM4ecKOro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHHEM, IO3HABAEMOCTb MPUPOTHBIX
ABJICHUN MYyTEM OSKCIIEPUMEHTAa W pELIEHUS NPOTUBOPEUMIl MEXAy HOBBIMU (akTaMu U
TEOPETUUYECKUMHU TPEANOChUIKAMHU, OCO3HAHHE POJU XHMHUU B PEIIEHUU 3KOJIOTUYECKUX
npobiieM, a Takxke npolsieM cOepexeHHs] FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTepHUaJioB.

ConepxaHue mpeamera npeaycMaTpuBaeT (OPMUPOBAHUE YHHBEPCAJIbHBIX Y4E€OHBIX
neicTBUi, nMerolux 0a30BO€ 3HAYEHHME Ui Pa3jIUYHbIX BUJOB JIEATENBHOCTU: PELICHUS
npobsieM, MoMcKa, aHanu3a U 00paboTku MHGOpMAIMK, HEOOXOAUMBIX ISl PUOOpEeTEeHUs
OMbITA MPAKTUYECKONW M MCCIEN0BATEIbCKON JAEATEIbHOCTH, 3aHUMAIOUIEH Ba)kHOE MECTO B
MO3HAHUH XUMUH.

enun usyuenust yaeGHoro npeamMera «XumMus» 6a30B0ro ypoBHsi 00yueHus :

e popMUpOBaHHE CHCTEMBbl XUMHUYECKHX 3HAHUN KaK Ba)KHEWIIEH COCTaBISAIONICH
€CTECTBEHHO-HAayYHOM KapTUHBl MHpA, B OCHOBE KOTOpPOM JI€KaT KJIIOUEBbIE IOHATHS,
(dyHIaMEeHTallbHbIE 3aKOHbl W TEOPUU XHMHH, OCBOEHHUE S3blKa HAayKH, YCBOCHHME U
MOHUMAHWE  CYIIHOCTH  JOCTYIHBIX  OOOOIICHUH  MHPOBO33PEHUECKOTO  XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e popMupoBaHME M pa3BUTHE MPEICTABICHUNH O HAYYHBIX METOAAX MO3HAHMS BEIIECTB U
XUMHUYECKUX peakluuii, HEOOXOAUMBIX ISl IPUOOPETeHHs] YMEHUI OPUEHTUPOBATHCS B MUPE
BEIIECTB M XUMHUYECKHX SBJICHHHM, HMMEIOIUX MECTO B IMPUPOAE, B IPAKTHYECKOH H
[IOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB NESATEILHOCTH, CBSI3aHHBIX C HAONIIOCHHEM U OOBSICHEHHEM
XUMHYECKOTO DKCIIEPUMEHTA, COOTIOIEHHEM TTpaBUiI 6€30MacHOTO 0OpaIleHUs C BEIECTBAMH.



e ajanTanys o0y4aromuXcs K yCIOBUAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA, (POPMHUPOBAHUE
WHTEJUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHHUYECTBY,
CaMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHTYAIUX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMCHECHUEM;
¢ hopmupoBaHKE y 00yUYarOMINXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIIN ), HMEIOLITIX
YHHUBEPCAIbHOE 3HAYCHUE ISl Pa3IMYHBIX BUIOB JCSITEIBHOCTH: PELICHUS IPOOIeM, TOUCKa,
aHaym3a U 00pabOTKK MHPOPMAIUK, HEOOXOAUMBIX JJIsi IPUOOPETEHUS OMBITA ACATEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHMM XHMHUH, a TAKXKE JUISI OLEHKU C TMO3UIHMN
IKOJIOTMYECKON 0€30IacHOCTH XapakTepa BIUSHHS BEIIECTB M XUMHUYECKHUX IPOIIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPUPOAHYIO CPENy;
® Da3BUTHE IMO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yJarommxcs: CroCOOHOCTH CaMOCTOSITEIEHO NMPUOOpPETaTh HOBBIC 3HAHHS 10 XUMHU B
COOTBETCTBUM  C  JKU3HEHHBIMH  TOTPEOHOCTSMH,  HCIIONB30BaTh  COBPEMEHHBIC
WH(POPMAITMOHHBIC TEXHOJIOTUU Ul TIOMCKAa W aHaiu3a y4eOHOW M HayYHO-TOMYJSPHOM
UH(POPMAILTUN XUMHUYECKOTO COJCPKAHMUS;
e hopMUpoOBaHKE U pa3BUTHE y OOYYAIOMIUXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBIIILICHHUS,
HaOJFOJIATEILHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJITAHUPOBAHUH U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;
® BOCITUTAHUE Yy O0YYAIONIUXCS YOSKIEHHOCTH B TYMAaHHCTUYECKOM HANPaBICHHOCTH XHMUH,
e€ BaXHOH pOJIM B PEHICHHM TIOOATBHBIX MPOOIEM pPalMOHAIBHOTO MPUPOIOIOIb30BaAHUS,
MIOTIOJTHEHHS YHEPTETHUECKUX PECYPCOB M COXPAHEHHs MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpPEeKHOTO OTHOIICHUST K TPUPOAEC W CBOEMY 3J0POBBIO, a TaKXkKe
nproOpETEeHNUs] OMbITa KCIOJIB30BAHUS TIOJNYYCHHBIX 3HAHWW JUIS TPUHSATHS TPAMOTHBIX
PCILICHHIA B CUTYaIIUAX, CBI3aHHBIX C XUMHUYCCKUMU SIBIICHUSMH.
MecTo yuedHOro npeamera « XuMus» B Y4eOHOM IJIaHe.
B cootBercTBUM ¢ y4eOHBIM IUTAHOM OOIIEE YMCIIO YacOB, OTBEIEHHBIX I W3YYCHUS
XUMHHU, Ha 0a30BOM ypOBHE CPEIHEro o0Iero odpa3oBaHusi, cocramBiser 68 yaco: B 10
kiacce — 34 vaca (1 gyac B Henenmo), B 11 kimacce — 34 vaca (1 gac B Henenio).

2. I[Inanupyemblie 06pa3oBaTe/ibHbIe Pe3yJbTAThI

JINYHOCTHBIE Pe3YyJbTAThl OCBOCHHUS MpeaMeTa «XUMHUs JOCTUTAIOTCS B €IMHCTBE
y4eOHOW ¥ BOCHUTATENHHOM JACSITEIBHOCTH B COOTBETCTBUU C TYMAHHUCTHYECKUMHU,
COIIMOKYJIbTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU M HJI€aJaMU POCCUHCKOTO
TPaKJIaHCKOTO OOIINEeCTBa, MPUHATHIMA B OOIIECTBE HOpPMaMH U TIpaBUJIAaMU TIOBEACHMUS,
CIIOCOOCTBYIOIIIUMHU  TpOIlecCaM  CaMOIO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTAHOBJICHUSI JIMYHOCTH oOydaronuxcs. JIMYHOCTHBIE pe3ynbTaThl OCBOCHHS IMpeaMeTa
«XuMHS» OTpakaroT CHOPMUPOBAHHOCTh OIBITa [MO3HABATEIHHOW U  MPAKTHUECKOH
JEATETLHOCTH OOYYArONIUXCS M0 peaiu3allii MPUHATHIX B OOIECTBE IIEHHOCTEH, B TOM
YHCIIe B YaCTH:
1) rpa:x1aHCcKOro BOCIMTAHUSA:
e 0CO3HaHHUA OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPSAJIKY;
e [MPEACTABJICHUS O COLMAIBHBIX HOPMAax M MpaBUiaX MEXIWYHOCTHBIX OTHOLIEHUN B
KOJIJICKTHBE;
e TOTOBHOCTH K COBMECTHOM TBOPUYECKOU NEATEIHHOCTH MPHU CO3JaHUHN YIEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEILHBIX 3a/1a4, BHITIOJIHEHHH XUMUUYECKHX IKCIIEPUMEHTOB;
e CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YICOHOU JIeATEILHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
® [I[EHHOCTHOT'O OTHOILICHHS K HCTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OT€YECTBEHHON XUMHUH;
e YBAXKCHHSI K TMPOILIECCY TBOPUYECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO MPHUMEHEHUS
XHUMHHU, OCO3HAHHS TOTO, YTO JOCTHXKCHHS HAYKH €CTh PE3yJbTaT JJIUTEIbHBIX HAOIIOACHUH,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U PAKTUKOB;




e UHTEpPECAa U I[I03HABATEIIbHBIX MOTHBOB B TMOJYYEHUU U TMOCICAYIOLIEM AaHAIU3€e
MH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

® HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 NTOBEACHUS;

e CITOCOOHOCTH OIICHWBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SIBJICHUSMH, H IPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

® TOTOBHOCTH OLICHUBAaTh CBOE IIOBEJACHUE W IIOCTYIIKM CBOMX TOBAPHILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

e TIOHMMAaHHS LIEHHOCTEH 3J0pOBOro M 0Oe30macHoro obpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

e coOmofeHusl mpaBuil Oe30MacHOro oOpalieHHsi ¢ BeUleCTBaMH B OBITY, MOBCEIHEBHOI
J)KA3HU U B TPYJOBOM JAEATEIIBHOCTH;

e IIOHMMAaHHS LIEHHOCTU TMpPaBWJI WHIUBUIYaIbHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJICHUS B CUTYALUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

e OCO3HaHHUA MOCJIEICTBUI U HENPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOJICHUS aTKOros,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

e KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4YEOHO-HMCCIEAOBATEIIbCKON JIeATeIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

e YCTAaHOBKM HA aKTHBHOE€ YYacTHE€ B pEIICHUM MPAKTUYECKHX 3aJa4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

e UHTEpeca K MPAKTUYECKOMY H3Y4YeHMIO Ipodeccuil pa3iuyHOro poja, B TOM YHUCIE HA
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

e YBAXXEHUSA K TPYLY, JIIOJAM TPYAa U PE3YIbTAaTaM TPYJAOBOM JIEATEIbHOCTH;

e TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBUAYAIbHONW TpPAaeKTOpUU OOpa30BaHMS,
Oynymeii mpodeccuu W peanu3aldd  COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C  Y4E€TOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K010rMYecKOro BOCIIMTAHUSA:

® SKOJIOTHYECKH 11€71ecO00pa3HOro OTHOLIEHHS K MPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

e IOHUMAaHHS TJI00ATBFHOTO XapaKTepa KOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

® OCO3HAHHS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHUKEHHM XMUMHH ISl PEIIeHHs BOMPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

® AKTUBHOI'0 HENPUATUS JEUCTBUM, NPUHOCIIIMX BPEN OKPYKAIOLIEH IPUPOIAHON Cperne,
YMEHHUS MPOTHO3UPOBATH HeOJIaronpusITHhIC JKOJIOTUYECKHE ITOCJIEICTBHS
MpeANPUHUMAEMbIX ACHUCTBUI U IPEeIOTBpalIaTh UX;

® HAIMYMS PA3ZBUTOrO SKOJOTMYECKOTO MBIIIICHHS, SKOJOTMYECKOW KYJIbTYpPbl, OIBITA
JEATEIIbHOCTH  JKOJIOTUYECKOW HAINPABIEHHOCTH, YMEHHUS pPYKOBOJACTBOBATHCA HMMH B
MO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAIbHOM MPAKTHKE, CIOCOOHOCTH WU YMEHHS
AKTUBHO MPOTHBOCTOSTH UJICOJIOTUN XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

¢ Cc(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

e TIOHMMaHHUs CHEMU(PUKA XUMUU KaK HayKH, OCO3HaHHs €€ ponu B (HOPMUPOBAHHUH
palMoOHaIbHOIO HAYYHOIO  MBIIUIEHHS, CO3JaHUM LEJIOCTHOTO TNPEJCTaBlIeHUus 00
OKpYXKalollleM MHUPE KaK O EIUHCTBE MNPUPOJAbI M YEJIOBEKAa, B IMO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0ieM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

e yOeXIEHHOCTH B 0CO0O 3HAYUMOCTH XWUMHUHU ISl COBPEMEHHOW IUBWIHM3AIUH: B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTU M BaYKHOW POJIM B CO3/JaHUU HOBOM 0a3bl MaTepHalIbHOMN
KYJIbTYPBI, PEIIEHUU TJIOOANBHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, DHEPrEeTHYECKOM, MHUIIEBOM W HSKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHH



MEIUIUHBI, 00ECTIEYeHNH YCIOBUH YCHEIIHOTO TPYyAa U SKOJIOTUYECKH KOM(pOPTHOM KU3HU
Ka)KJI0Oro 4JieHa OO0IIeCTBa;
® CCTECTBECHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHUSl CYIIHOCTH METOJOB IIO3HaHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJydaeMble 3HAHUSA
JUIs aHamu3a M OOBSCHEHHUS SBJICHUH OKPYXKAIOIIET0 MHpa W TPOUCXOMSAIIMX B HEM
U3MEHEHUH, YMEHMsI JieslaThb OOOCHOBAHHBIE 3aKJIOYEHUS Ha OCHOBE HAay4HBIX (aKTOB U
MMEIOUINXCS JaHHBIX C LENbI0 MOJIYYEHHsI IOCTOBEPHBIX BBIBOJIOB;
® CIIOCOOHOCTH CaMOCTOSITEIBHO UCHOJIb30BATh XUMUUYECKHE 3HAHMS ISl PELIEHUs TpodiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALUAX;
e UHTEpeca K NO3HAHUIO U UCCIIEI0BATEIIbCKON ACSTEIbHOCTH;
e TOTOBHOCTH U CIIOCOOHOCTH K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMW II0 XMMHH B COOTBETCTBUM C JKH3HCHHBIMHU
NOTPEOHOCTSMU;
e MHTEpeca K OCOOEHHOCTSIM Tpyla B pa3iuyHbIX cdepax HpodeccuoHaTIbHON
JESTEIIBHOCTH.

MeTtanpeaMeTHble Pe3yJbTAThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMHU.
Osi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH II03HABATEAbHBIMH JCHCTBUSIMH:
1) 6a3oBble JIOTHYeCKNEe NeiCTBUSA:
CaMOCTOSTENIbHO  (OPMYJIMPOBATh M aKTyalM3UpOBaTh MpoOieMy, BCECTOPOHHE €€
paccMmaTpuBarth;
ONpEACIATh LENU JEATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl ACITEIbHOCTU C IIOCTABICHHBIMU LIEJISIMH;
UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS — BbIICIATH
XapaKTepHble MpPU3HAKU TOHATUNM M yCTAHABIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOLLUE MTOHATUS AJIs1 OObSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;
BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(DUKALINHU BEIECTB U XUMUYECKUX PEaKIIHIA;
YCTaHABJIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSA3U MEXKY N3Yy4acMbIMU SIBJICHUAMM;
CTPOUTH JOTMYECKHE PACCYKIACHUS (MHAYKTUBHBIE, I€IyKTUBHBIC, [10 aHAJIOIUH), BBIABIAThH
3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMaTpUBAEMBbIX SBICHUAX, (HOPMYIUPOBATH BBHIBOJIbI
U 3aKJIIOYEHMUS;
IPUMEHATh B TPOLIECCE TMO3HAHMS, UCIOJb3yeMble B XMMHUU CHUMBOJHMUYECKHE (3HAKOBBIE)
MOJIeJH, MpeoOpa3oBbIBATh MOJIEIbHBIE MPEICTaBICHUS — XMMHYECKUH 3HaK (CHMBOJI)
JJIEMEHTa, XHMMHUYeckas (opMyna, ypaBHEHHE XUMHUUYECKOM peakiuu — IpH pelIeHUH
yueOHBIX I103HABATENbHBIX M MPAKTUYECKUX 3a/ad, NPUMEHATh Ha3BaHHBIE MOJECJIbHbBIE
IPEICTaBICHUsT Il BBIABICHMSI XapaKTEPHBIX IPU3HAKOB M3y4aeMbIX BELIECTB W
XAMHYECKHUX PEaKIUM.
2) 0azoBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:
BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMS BEILIECTB M XUMUUYECKUX PEaKIUii;
dopMynupoBaTh 1€MW M 3aJaud  MCCIENOBAaHMSA, MCIOJIB30BaTh IIOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOINPOCHI B KAayeCTBE HMHCTPYMEHTA IIO3HAHUS U
OCHOBBI JUIsI ()OPMHUPOBAHMS TUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBbIX
CYKJICHUH;
BIAJIETh HAaBBIKAMHM CaMOCTOSITEIBHOIO IUIAHUPOBAHMSI M IPOBEAEHUS YYEHHUYECKUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHMs  HaOJOJaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3MPOBATH €r0 pe3yibTar, (HOpMyIUpoBaTh OOOOIIEHHUS U BBIBOJBI
OTHOCHUTENIbHO JIOCTOBEPHOCTH pE3yJbTaTOB HCCIIEJOBaHMS, COCTaBISATH OOOCHOBaHHBIN
OTY€T O MpojeTaHHOH padoTe;
NpUOOpeTaTh OMBIT YYEHUUYECKOM HCCIe0BaTeNbCKOM M MPOEKTHOM NeATeIbHOCTH,
HPOSIBJIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY MOMCKY METO/OB pELICHHUs
MPAKTUYECKHX 3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B IMO3HAHUS.
3) padora ¢ nHpopManmeii:




OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(OpMAIMK (Hay4yHO-TIOMYJISIpHAs IUTepaTypa
XMMHYECKOTO COJIEp’KaHMsl, CIIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIM3MpPOBATh
UHPOPMALIMIO PA3TUYHBIX BHJIOB U (OPM MPEICTaBICHHS, KPUTUYECKH OIICHMBATH ¢
JIOCTOBEPHOCTb U HENIPOTUBOPEYUBOCTD;
dopMynHMpoBaTh 3ampochkl M MPHUMEHSATh pPAa3JIMYHbIE METOAbl NpU TOUCKE U oTOOpe
uHpopMaLnu, He0OXOAMMOM Ul BBIIOJIHEHHsI yU€OHBIX 3aau OIPeeIEHHOIO THIIA;
nproOpeTaTh OMBIT HCIHOJb30BAHUS HH(OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHHA H
Pa3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (OpPMY IMpelncTaBlieHUs] MHPOpPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);
UCTOJIb30BaTh HAy4YHBIA SA3BIK B KayecTBE CPEACTBA IMpH paboTe ¢ XUMHUYECKOU
uHpopMaLuell: NPUMEHATh MeXIpeAMeTHble ((pu3nueckue M MareMaTU4yecKHe) 3HaKu HU
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;
UCIIOJIb30BaTh U IIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIAHOCTH.
OgiaieHHe YHHBePCAJIbLHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:
3aJjaBaTh BOIIPOCHI 10 CYILECTBY OOCYXJaeMOH TeMbl B XOJ€ Juajora W/WIN JUCKYCCHH,
BBICKA3bIBaTh UJEH, (POPMYIMPOBATH CBOM TPEIJIOKEHHUS OTHOCHUTEIBHO BBIIIOJHEHUS
IIPEUI0KEHHON 3aa4H;
BBICTYNIaThb C IpPE3EHTAllMel pe3yJbTaTOB I103HABATEIbHOW JESTENbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJHEHUM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCICIOBAHUIO CBOMCTB HM3y4aeMbIX BEUIECTB,
peanu3anuy y4eOHOro IpoekTa U (popMyJIupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYKJIEHUSI U OOMEHa MHEHUSIMH.
Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:
CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIBHYIO JIE€ATEIbHOCTD,
ornpenenss e€ LeNu U 33Jaud, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeiaraéMblii aIropuT™ JIEHCTBUIN IIPU BBIIIOJIHEHUN YUYEOHBIX M MCCIEA0BATENbCKUX 3aad,
BbIOUpaTh Hanbosee 3 (HEeKTUBHBIN CIIOCOO X PEIICHUS ¢ YIETOM MOTYyYEHUSI HOBBIX 3HAHUIN
0 BELLECTBAX U XMMHUECKUX PEaKLIUX;
OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
IIpenmeTHble pe3yabTaThl OCBOCHUS Kypca «OpraHndyeckasl XUMHUsD) OTPaKakoT:
¢ c(hOPMHUPOBAHHOCTH MPEACTABICHUI 0O XMUMHUYECKOM COCTABIAIONIEH €CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUN NMPUPOABI, B POPMUPOBAHUHU MBIIIJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TI'PaMOTHOCTH, HEOOXOOUMOHM JUIsl pelIeHHs
MPAKTUYECKUX 3a/lad M 3KOJOTHYECKH OOOCHOBAHHOIO OTHONIEHMSI K CBOEMY 3/10POBBIO U
IIPUPOJHON Cpene;
® BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJArarIIne
HNOHATUS (XMMUYECKUH SJEMEHT, aToM, OJJIEKTpOHHAas 000JIouka aTroma, MOJIeKyJa,
BaJICHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, XHWMHUYECKasi CBsI3b, CTPYKTypHas (dopmyna
(pa3BépHyTass U COKpall€HHas), MOJb, MOJISIpHAs Macca, MOJSPHBIA 00BEM, YriepoaHbII
CKeJeT, (yHKIMOHaJbHasl TpyMIa, pajuKal, HU30Mepus, W30Mepbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOAOPOJBI, KUCIOPOA M a30TCOAEpKAILINE COEAUHEHUs, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE COEIUHEHMs); TEOPUU U 3aKOHBI (TEOpHs
CTpoeHMs opraHmdeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XHMHU; MHPOBO33PEHUECKHE 3HAHUS, JISKaIIUe B
OCHOBE NMOHMMAaHUS MPUYUHHOCTU M CUCTEMHOCTH XMMUYECKHX SIBJICHUH, (pakTonornyeckue
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIIOJIIb30BAHUM BaXKHEHIINX
OpPraHUYeCKUX BEIECTB B OBITY M MIPAKTHUUYECKON EATEIIbHOCTH YEJIOBEKa;
e chOpMHPOBAaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TMOHATHI, YCTaHABIUBATH
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOUIME IIOHATHS IpU OIMCAaHUM COCTaBa,
CTPOEHUS U MPEBPALICHU OPTaHUYECKUX COCTMHEHU;
¢ cOOPMUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM, COKpamEHHON) (OopMysn oOpraHHMYEcKUx




BEIIECTB M YPaBHEHUU XMMHYECKUX pEaKUMUi, M3roTaBIMBaTh MOJEIH  MOJEKYI
OpPraHWYECKUX BELIECTB JUISI WUIIOCTPAMM WX XHUMHYECKOrO M IMPOCTPAHCTBEHHOTO
CTPOCHHUS;

e chOpMHPOBAHHOCTh YMEHHI yCTaHaBIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTAaBy M CTPOCHHIO K OIpPENeIEHHOMY KJIAcCy/TpyIIe COeIuHEHHUN
(YrneBomopobl, KHUCIOPOA U a30TCcOoAepXkalllhe COSAUHEHHs, BbICOKOMOJICKYISIPHbIC
COEIMHEHMS), 1aBaTh UM Ha3BaHUs 10 cucremarnyeckoil HoMmeHkiatype (IUPAC), a Taxxe
PUBOJUTH TPUBUAIbHBIC Ha3BaHUS OTAENBHBIX OPTaHUYECKUX BELIECTB (ITHIICH, MPOIMHUIIEH,
aleTUIICH, STHJICHTIIMKONb, TIUIECpUH, (eHol, (hopMambAeTu, aleTaabIeTul, MypaBbUHAsS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTeapUHOBask KUCIIOTa, TIII0K03a, (PpyKTO3a,
KpaxmaJl, leJUTI0103a, TJULHH);

e chOpMHUPOBAHHOCT, YMEHHUSI OIpPENeisTh BUIbl XUMHUYECKOM CBS3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

e chOPpMHUPOBAHHOCT, YMEHHUS MPHUMEHATH MOJIOKEHUS TEOPHUH CTPOEHUS OPraHUYECKUX
BemiecTB A. M. byTiiepoBa aiist 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

e cHOPMHUPOBAHHOCTh yYMEHHUH XapakTepu3OBaTb COCTaB, CTpOEHHUE, (UBNYECKHE W
XMMUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTENEH pa3JIMYHBIX KJIACCOB OPraHUYECKUX
BelecTB (METaH, 3TaH, ITHWJICH, MPOIWJICH, alleTWieH, OyraaweH-1,3, mermnOyraauen-1,3,
OEH30J1, METaHOJ, ITAHOJ, STUICHIJIUKOIb, TIUIEPUH, (PEHO, alleTalbIeri1, MypaBbuHas U
YKCyCHass ~ KHCIIOTBI, TJIIOKO3a, Kpaxmaj, LeJUII0JIo3a, aMHUHOYKCYCHas  KHUCIIOTa),
WJUTFOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXKIY HUMHU YPaBHEHHUSIMHU COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKIMHA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT;

e chopMHPOBAHHOCTH YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOIOPOAHOTO CHIPhS (HEPTH,
MIPUPOJIHBIN Ta3, yroib), CIIOCOOBI UX MepepaboTKN U MPAKTHYECKOES IPUMEHEHHUE MPOTYKTOB
nepepadoTKH;

¢ chopMHPOBAHHOCTH YMEHHI MPOBOIUTH BBIYUCIICHUS 110 XUMUYCCKIM YPaBHEHHSAM (MAaCCHhI,
00BbéMa, KOIMYECTBA MCXOJHOTO BELIECTBA WJIM IMPOJYKTa PEaKIHMH MO W3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJIHOTO U3 UCXOHBIX BEIIECTB UM MIPOYKTOB PEAKIIUN);

e chopMHPOBAaHHOCTH YMEHUH BIAAECTh CUCTEMON 3HaHH 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUSI, HWCIONB3YEMBIX B XUMHUU TNPU HW3YYEHUU BEIIECTB W XUMHYECKUX SIBJICHUI
(HaOnrofieHne, W3MEpeHUe, SKCIEPUMEHT, MOJECIUPOBAHKE), HCIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS Ui TPUHATHS PEUICHUNW B KOHKPETHBIX JKM3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

e CpOPMUPOBAHHOCThL YMEHHMM COOJIIOAaTh TMpaBUiia MOJB30BAHUS XUMHUYECKOW TMOCYI0N U
nabopaTopHBIM  00OpYyIOBaHHEM, a Takke TMpaBWia oOpalleHuss C BeleCTBaMU B
COOTBETCTBUU C MHCTPYKIIUSIMU TIO BBIMOJHEHUIO TA0OOPATOPHBIX XUMUUECKHUX OIBITOB;

e chOpMHPOBAaHHOCT, YMEHHI TJIAHUPOBATH U BBIMOIHATH XHUMHUYECKHH OSKCIIEPUMEHT
(mpeBpariieHHs] OPraHMYECKUX BEIIECTB NMPU HArpeBaHWH, MOJyUYECHHE STHIICHA W HU3YyUCHHE
€ro CBOMCTB, KaYeCTBEHHBIC PEAKIIMM OPraHUYEeCKHX BEIIECTB, JCHATypalus OENKOB IMpHU
HarpeBaHWM, I[BETHBIE pEAKIMU OEIKOB) B COOTBETCTBMU C TMPaBUJIAMU TEXHUKH
0e30macHOCTH TpH OOpallleHWd C BeleCTBAMHU U J1a0OpaTOPHBIM 000pYAOBaHUEM,
MPEACTABISTh PE3yAbTaThl XHWMHUYECKOTO SKCIepuMeHTa B (¢opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuii U (OpMyIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

e CQOPMUPOBAHHOCTh YMEHWUW KPUTHYECKH aHAJU3MPOBATh XHWMHUYECKYIO WH(OpMAaIHIo,
MOJly4aeMyi0 M3 pa3HbIX HCTOYHUKOB (cpencTtBa maccoBoil uHpopmanuu, HMHTEpHET U
IPYTHX);

e chOpMHPOBAHHOCT, YMEHHI COONIOAATh TMpaBWiIa DKOJOTUYECKH IEIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJAOBOM NEATETLHOCTH B IEJISIX COXPAHEHHS] CBOETO 370POBbI U
OKpY’Kalolllel MpUPOJTHON Cpefibl, 0CO3HABATH OMACHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPTaHWYECKUX BEIIECTB, MOHMMas cMbica mokazarens [IJIK, mosicHsaTe Ha
npuMepax CHocoObl YMEHBIICHHS U TMPENOTBPALEHUS WX BPEIHOTO BO3ACHCTBHUS Ha
OpraHHU3M 4YeJIOBEKa;



o [UIsl OOYYAIOIIUXCS C OTPAHMYCHHBIMH BO3MOXXKHOCTSIMU 3I0POBbS: YMEHHE MPUMEHSITH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

e JUIsl CIIETIBIX U CIIA0OBHIANINX OOYYAIOIINXCS: YMEHHUE UCIOIB30BaTh PEelbe(h)HO-TOUYCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anmucu XuMudeckux Gopmyi.

3. Conep:kaHue y4eOHOT0 nmpeaMeTa.
10 kiacc, 6a30Bblil yPOBEHb.
OPITAHHUYECKASA XUMUA

Pa3gen 1. TeopeTuyeckne 0CHOBBI OPraHU4eCKOM XUMHUM.

[IpenMer opraHMvyeckod XuUMHH: €€ BO3HUKHOBEHHE, pPAa3BUTHE M 3HAUCHUE B
IIOJyYEHUU HOBBIX BELIECTB U MaTepuasoB. Teopus CTpOCHUSI OPraHUYECKUX COEIMHEHUH A.
M. BytnepoBa, e€ ocHOBHbIE moyiokeHUsA. CTPyKTYpHBbIE (OPMYJIbI OPraHUYECKHX BEIIECTB.
I'omonorus, uzomepus. XUMHUUYECKasl CBA3b B OPIaHUYECKUX COEAUHEHMSX — OJUHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBienne o Kiaccu(UKaMK  OpraHMYecKHx BemiectB. HomeHkiarypa
OpraHMYECKMX COEIMHEHUHN (cucTeMarnyeckas) W TPUBUAIbHBIE HA3BaHUS BaXXHEHIINX
IIPEICTAaBUTENIEH KIIACCOB OPraHUYECKUX BEILECTB.

JKCHepUMeHTAJIbHbIE MeTOAbl H3Y4YeHHMsl BellecTB MW HX IpeBpallleHui:
O3HAaKOMJIEHME ¢ oOpa3laMu OpraHMYeCKHUX BEIIECTB M MaTepuajlaMl Ha HUX OCHOBE,
MOJEJIIMPOBAHUE  MOJIEKYJ  OpPraHMYeCKHMX  BEIEeCTB, HAOJIONEHHWE M  OIMCaHue
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHMYECKUX BEIIECTB MPU HarpeBaHUU
(mnaBneHue, OOyTIIMBaHUE U TOPEHHE).

Pa3znen 2. YrieBonopoasl

AJKaHBI: COCTaB M CTPOEHHE, FOMOJIOTMYECKUH psia. MeTraH M 3TaH — mpocreiiive
IPEICTAaBUTENIN AJIKAaHOB: (PU3MYECKHME W XUMUYECKUE CBOMCTBa (peakuMM 3aMElIeHUs U
TOpPEHMS), HAXOXKACHHUE B IPUPOJIE, TOIYYEHNUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHHME, TIOMOJIOTMYECKUN psAA. OTWIEH W MPONWIEH —
IpOoCTEHIINe NPEIACTAaBUTENN aJKEHOB: (U3MUECKHME M XMMHMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMHN, OKUCICHUS U MOJIMMEPHU3alluu), IOJIy4eHUE U
IIPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metmiOyraauen-1,3: cTpoeHue, BaKHEHIIINE XUMUYECKHE
cBoiicTBa (peakius nonuMepusanun). [lonydyeHrne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, TOMOJOTMYECKUH psl. AUETHWIEH —
NPOCTEHIINM TpeCTaBUTENb AJKWHOB: COCTaB, CTpPOEHUE, (PU3NYECKHE M XUMHYECKHE
CBOMCTBaA (peakuu T'HJIpUPOBaHMs, TaJOr€HUPOBAHUS, THAPATAllUN, TOPEHUS), MTOJIyYeHUE U
IIPUMEHEHUE.

Apenbl. beHzon: cocraB, cTpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (peakinu
raJIOTeHUPOBAHUS U HUTPOBAHMS), MOJy4YeHUE U NMpPUMEHEHUe. Toryon: cocmas, cmpoenue,
@usuueckue u xumuvecKkue coUCmea (peakyuu 2a102eHUPOBAHUS U HUMPOBAHUS), NOTYYEHUe
u npumenenue. TOKCUYHOCTH apeHOB. leHeTmyeckas CBA3b MEXIY YINIEBOJOPOJIaMH,
MPUHAJISKAIIMMU K pa3IMYHbIM KJIacCaM.

[TpupoaHbIE UCTOUYHUKH YTIIEBOOPOIOB. IIpupoaHbIi ra3 v MONyTHEIE HEPTSIHbBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: NEeperoHka, KpEeKUHT
(TepMHUECKUi, KaTaTuTHUecKuil), nuponus. [IponykTel nepepaboTku HEPTH, UX TPUMEHEHHE
B IIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBII yroib U MpOIyKTHI €10 nepepadoTKH.

JKCcHepUMeHTAJIbHbIE MeTOAbl H3YYeHHMsl BellecTB MW HX IpeBpallleHui:
O3HAaKOMJIEHHE C oOpasllaMu IlacTMacc, KaydykoB U pe3uHbl, koiiekuuu «Hedts» u
«YT0ab», MOJIEIUPOBAHNE MOJIEKY] YIJIEBOJOPOJOB W TajOre€HONPOU3BOAHBIX, MPOBEIECHUE
IPAKTHYECKOW paboThl: MOTyYEHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3axa4u.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIeCTBA WJIM MPOAYKTAa pEaKlMH MO HM3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJTHOTO U3 MCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIUN).

Paznea 3. Kuciopoaconep:kamnue oprannieckue coeJuHeHUst




[IpenenpHBIE OMHOATOMHBIC CIUPTHL. METAHON M ATAHON: CTPOCHHE, (PHU3HUECKUE U
XUMHYECKUE CBOWCTBA (PEaKIMu ¢ aKTUBHBIMU METaJJIAMH, TAJIOT€HOBOIOPOIaMH, TOPCHHUE),
npuMeHeHue. BomoponaHbie CBSI3U MEXAYy MOJEKylaMu COUpTOB. JleiicTBUEe MeTaHona M
ATaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaroMHbie CHUPTHL. DTHUJICHIJIMKOIb W TIUICPUH: CTPOCHHE, (QH3MUYECKUE U
XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO MICIIOYHBIMHI METalIaMH, KA4eCTBEHHAs PEeaKIns
Ha MHOTOATOMHBIE CIHPTHI). JlelicTBHEe Ha opraHM3M 4ejoBeka. [IpuMeHeHue THIepuHa U
ATHJICHTITUKOJIS.

@deHo: cTpOeHHE MOJICKY/bl, (U3NYECKHE M XUMHUYECKHE CBOMCTBAa. TOKCHYHOCTBH
denomna. [Ipumenenue denomna.

Anprerunsl U Kemousl. DoOpManbIeruy, aneTaIbICTUA: CTPOeHHE, (HU3UYCCKUE WU
XUMHYECKUE CBOMCTBA (PEaKIMH OKUCIICHUS W BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIIUM),
MIOJTy4YCHHUE U TPUMCHEHHE.

OHOOCHOBHBIC TIpeNeIbHbIC KAapOOHOBBIE KHUCIOTH. MypaBbHHass W yKCyCHas
KHCJIOTBI: CTpOCHHE, (U3NYECKHEe M XMMHUYCCKUE CBOMCTBA (CBOWCTBA, OOIIME IS Kjacca
KHCJIOT, peakiusi dTepuuKaium), nojaydeHne u npumeHenue. CTeapuHOBask U OJICMHOBas
KHACJIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX KHCIOT. MplJa KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, X MOIOIIIEE JICHCTBHE.

Crnoxubie 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsbr. ['uaponus xxupos. [IpumeneHue xupoB. bruonoruueckas poib KUPOB.

VYrieBobl: COCTaB, Kiaccu(UKaIys yriieBoJ0B (MOHO-, M- U MoJMcaxapuibl). [roko3a
— TpOCTEHIIMHA MOHOCAaxXapuj: OCOOCHHOCTH CTPOCHHSI MOJICKYIbI, (u3MUecKue W
XUMHYECKUE CBOWCTBA (B3aumojencTBre ¢ ruapokcuaoM menu(ll), okucienne amMmmuadHbIM
pacTBopoM okcuma cepebpa(l), BoccTaHOBIEHHE, OpOXEHUE TIUIIOKO3bl), HAXOXKJICHHUE B
npupoje, MpUMEHeHue, onosiorndeckas posib. ®otocunHTes. PpyKTo3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nenironos3a kak npupoHsie nonuMepsl. CTpoeHne Kpaxmasa v HeJUTIOI03bI.
dusnueckne M XMMHYECKHE CBOMCTBa Kpaxmaia (THUAPOJN3, KaueCTBCHHAs pEakKlus ¢
HOJIOM).

JKCHepUMEHTAJIbHbIE MeTOAbl H3yYeHHMsl BelleCTB M WX NpeBpalleHMii:
npoBelicHHE, HAONIOJICHUE M OMHMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHBIC PEAKI[MK OJHOATOMHBIX CIUPTOB (OKucieHue 3TaHonma okcumoM wmemu(ll)),
MHOTOATOMHBIX CITUPTOB (B3auMojeiicTBue ruiepuna ¢ ruapokcuaom menu(ll)), ansaerunon
(oKkHCIIeHHE aMMHauHbIM pacTBopoM okcuaa cepeopa(l) u rugpokcumom  wmeau(ll),
B3aMMOJICICTBHE Kpaxmalla C HOAOM), MPOBEIECHHUE MPAKTUUYECKOW paboThl: CBOICTBa
pacTBopa YKCyCHOUN KHUCIOTHI.

Pacuérnble 3agaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYeCTBa
MCXOJTHOTO BEIEeCTBA WU MPOAYKTAa pPEaKIMHU 1O HM3BECTHBIM Macce, 00bEMY, KOIHUYECTBY
OJTHOTO W3 MCXOTHBIX BEIIECTB WJIH MPOTYKTOB PEAKIUN).

Pa3nen 4. A3orconep:xkamme OpraHu4ecKue CoeMHeHH.

AMUHOKHCIOTBI Kak aM(pOTepHble OpraHudeckue coenuHeHus. Oundyeckue u
XUMHYECKHE CBOWCTBA aMHHOKHUCIOT (Ha TpHUMepe IIWIKHA). buojormdeckoe 3HaueHue
aMuUHOKHUCIOT. [lenTuapl.

benku kak mpupoaHBIE BHICOKOMOJEKYISApHBIE coeAnHeHus. [lepBuunas, BropuyHas u
TpeTHUYHasi CTPYKTypa OenKkoB. XHUMHUYECKHE CBOMCTBAa OENKOB: THUIAPONM3, JEHATypalus,
KaueCTBEHHBIE PEaKIIUU Ha OCTIKU.

JKCHePpUMEHTAJIbHbIE MeTOAbl W3YYeHHsl BellecTB W HX IMpeBpallleHuii:
HAOMIOIGHWE ¥ ONMUCAaHWE JIEMOHCTPAIMOHHBIX OTBITOB: JIEHATypalus OENKOB MpHU
HArpeBaHUH, IIBETHBIC PEaKIIUU OETKOB.

Pa3znen 5. BoicokomoiieKy/IsipHble COeANHEHMS

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOIIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, MOIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPU3AlNU, CPEAHssl MOoJeKylspHas macca. OCHOBHBIE
METO/bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSTMHEHUN — MOTUMEPU3AIIHs] U TOJUKOH ISHCAITHS.

JKCHePpUMEHTAJIbHbIE MeTOAbl W3YYeHHsl BelleCTB W HX MpeBpPalleHUIi:
O3HAKOMJICHHE C 00pa3aMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYTYKOB.



MexnpeaMeTHbIe CBA3M.

Peanuzanus MeXnpeIMETHBIX CBS3EH MPU U3yUYCHUU OpraHn4eckol xumuu B 10 kitacce
OCYILIECTBIISIETCSl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
TIOHSATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTecTBEeHHO-HAyYHBIC MOHSTHS: SBICHUE, HAay4dHBIH (DaKT, rumoresa, 3aKoH,
TEOpHsI, aHaJMW3, CHUHTE3, KiacCU(UKAIMs, TEePUOIUIHOCTh, HAOIIONCHHE, HW3MEpEHUE,
9KCIIEPUMEHT, MOJICTTHPOBaHUE.

Odwusmuka: Marepus, SHEPrus, Macca, arToM, JJIEKTPOH, MOJEKyJa, JHEePreTHUCCKU
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETUYNHBI
Y CIUHHIIBI UX U3MEPCHUSI.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BelIecTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIC BellecTBa (OCIIKH, YITICBOIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpaIIBI, TOPHBIC TOPOIBI, ITOJIE3HBIE UCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONMOTUS: THINEBbIE MPOMYKTHI, OCHOBBI DPAlMOHAJIBHOTO IHTAHUS, MOIOIINE
Cpe/CTBa, JICKAPCTBCHHBIC W KOCMETHUYECKUE Tperaparbl, Marepuaibl U3 HCKYCCTBEHHBIX W
CHUHTETUYECKHUX BOJIOKOH.

4. TeMaTHUYECKOE IVIAHUPOBAHHUE ¢ YKA3AaHUEM BU1Aa KOHTPOJISA

Ne | HawmmenoBanue pazaenoB u KonnuecTBo yacoB DIeKTPOHHBIE
TEM MPOrpaMMBL Bceero Kontp | Ilpa (uudposere)
n/ ONBHLI | krmu | ©OOpa3oBaTelIbHbIE
1 e ecku | PECYpChH
pabor e
bl pabo
TBI

1. Paznen 1. Teopernueckue 3 - - bu6muoreka [IOK
OCHOBBI OPraHHYECKON XHUMUH https://myschool.e

du.ru/

2 Paznen 2. YrneBogopozs! 2 1 bubnuoreka [IOK
https://myschool.e
du.ru/

3. Paszmen 3. 3 1 bubmuoreka [IOK
Kucnopoxacoaepxkarue https://myschool.e
OpraHUYeCcKHe COeAMHEHUS du.ru/

4. Paznen 4. Asorconeprkaniue 3 - bubnuoreka [IOK
OpraHUYeCKHEe COSTUHECHUS https://myschool.e

du.ru/

5. Paszmen 5. 2 1 bu6muoreka [IOK
BricokoMoOmneKysipHbIe https://myschool.e
COEMHEHUs du.ru/

O011ee KOJIMYECTBO YaCOB 34 2

5. IloypouHoe njIaHMpoBaHuUe

No Tema ypoka Kon- Hara | [lara DJIEKTPOHHBIE
n/n BO wiad | ¢pakT uupoBsIe
4acoB oOpa3oBaresbHbIE
pecypcesl
1 [Ipenmer oprannueckoi 1 05.09 bubnuoreka [HOK
XHUMUH, €€ BOSHUKHOBEHHE, https://myschool.edu.r
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Pa3BUTHEC U 3HAYCHUC.

u/

bubmuoreka [IOK

2 Teopust cTpoeHus 12.09
OpPraHUYeCKHUX COCAUHCHHIA https://myschool.edu.r
A. M. Byrneposa, eé u/

OCHOBHBIE TTOJIOKEHHSI.

3 [Ipencrasnenue o 19.09 bubmmoreka [IOK
KJIaccu(QUKaIUK https://myschool.edu.r
OpPraHMYECKHX BEIICCTB. u/

Homenknarypa
(cucremaruueckas) u
TPUBHAJILHBIC HA3BAHUS
OpPraHUYeCKHX BEIIECTB.

4 AJIKaHBI: COCTaB U CTPOCHHE, 26.09 Bbu6mmoreka IIOK
TOMOJIOTHYECKHI PSII. https://myschool.edu.r

u/

5 MeraH 1 3TaH — 03.10 bubmuoreka [IOK
IPOCTENIIIHE IPEACTABUTEIIN https://myschool.edu.r
QJIKaHOB. u/

6 AJIKEHBI: COCTaB U CTPOCHHE, 10.10 bubnuorexa LIOK
CBOICTBA. https://myschool.edu.r

u/

7 DTUJICH U TIPOTIUIIEH — 17.10 bubnuorexa LIOK
IPOCTENIIIHE IPEACTABUTEIN https://myschool.edu.r
aJIKEHOB. u/

8 IIpakTnyeckas padora Ne 24.10 bubmuoteka LIOK
1. «ITony4yeHue STUICHA U https://myschool.edu.r
U3y4YCHHUE Ero CBONCTBY. u/

9 Ankanuensl. byranuen-1,3 u 07.11 bubnuorexa LIOK
MeTminoyTaaneH-1,3. https://myschool.edu.r
[TorydeHne CHHTETHYECKOTO u/

KaydyKa W Pe3UHBI.

10 ANKHHBL: COCTaB U 14.11 bu6mmoreka [IOK
0COOEHHOCTH CTPOCHHUS, https://myschool.edu.r
TOMOJIOTUYECKHI PSIJI. u/

AneTuieH — npocTenmi
TIPEICTABUTEIb AJIKHHOB.

11 Brruncnenus no ypaBHEHUIO 21.11 bubnuoreka [IOK

XMUMHYECKOI Peakinu. https://myschool.edu.r
u/

12 ApeHbl: 6EH30I1 U TOJTYOI. 28.11 bubnuoreka [IOK

ToKCHYHOCTH apeHOB. https://myschool.edu.r
u/

13 T'eneTnueckas CBsA3b 05.12 bu6mmoreka [JOK
YIIEBOAOPO/IOB, https://myschool.edu.r
NPUHAIISKAIINAX K u/

Pa3IMIHBIM KIJIACCAM.
14 [TpupoaHbIe HCTOYHUKHT 12.12 bubnuorexka HOK

YIJIEBOIOPOIOB: TPUPOIHBIN
ra3 u MonyTHbIe HEPTSIHbIE
ras3bl, HeTh U IPOAYKTHI €€

https://myschool.edu.r
u/
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nepepadoTKH.

15 [TpupoaHbIe HCTOUHUKHT 19.12 bubnmoreka [IOK
YIIIEBOIOPOIOB: TIPUPOTHBIIA https://myschool.edu.r
ra3 | MOIMYyTHbIC HEPTSIHbIC u/
rasbl, HepTh U IPOAYKTHI €€
nepepaboTKH.

16 KonTpoabHasi padoraNel 26.12 bubmuoreka [IOK
«YTIIEBOIOPOIBI». https://myschool.edu.r

u/

17 [IpenenbHBIE OTHOATOMHBIC 09.01 bu6mmoreka [IOK
CIIMPTBL: METAHOJ U 3TAHOJI. https://myschool.edu.r
BonopoaHas cBsi3b. u/

18 MHOT0aTOMHBIE CITUPTHI: 16.01 bubmuoreka [IOK
ATUJICHIIMKOIb U TJIHLIEPHH. https://myschool.edu.r

u/

19 @DeHO: CTPOCHHUE MOJICKYJIBL, 23.01 bubnuoreka [IOK
(bu3rYeCKre 1 XUMUYECKHUE https://myschool.edu.r
CBOWCTBA, MPUMECHCHHE. u/

20 Anpaeruapl: hopMaibaerug 30.01 bu6mmoreka IJOK
U aneTanbaeru. AIETOH. https://myschool.edu.r

u/

21 OIHOOCHOBHBIE MPEIETIbHBIC 06.02 bu6mmoreka [JOK
KapOOHOBBIC KUCIIOTHI: https://myschool.edu.r
MypaBbHHAs U YKCYCHasl. u/

22 IIpakTuyeckas pabora Ne 13.02 bubmuotexa [IOK
2. «CBolicTBa pacTBopa https://myschool.edu.r
YKCYCHO#M KHCIIOTBI». u/

23 CreapuHOBas U OJICUHOBAA 20.02 bubmuoteka [IOK
KHCIIOTBI, KaK MPEACTAaBUTEIIN https://myschool.edu.r
BBICIINX KapOOHOBBIX u/

KHCJIOT.

24 MpI1a KaK COJTM BBICIITUX 27.02 bu6mmoreka [JOK
KapOOHOBBIX KHCIIOT, UX https://myschool.edu.r
MOIOILIEE NEHCTBHE. u/

25 CrnoxHbIe UPHI KaK 05.03 bubmmroreka [IOK
POM3BOJHBIE KAPOOHOBBIX https://myschool.edu.r
KUCIIOT. [ MIPOIH3 CIIOKHBIX u/
3(pHpOB.

26 Kupsl: runponus, 12.03 bubnuoreka [OK
NpUMeHEeHHe, OMOIOTHYeCKast https://myschool.edu.r
POJIb )KUPOB. u/

27 VYrneBonbl: COCTaB, 19.03 bubmmoteka [IOK
KJTacCU(HUKAIHSL. https://myschool.edu.r
Baxwuelimme npeacraBuTeNu: u/

IJTFOK03a, PPYKTO3a, caxapo3a

28 Kpaxmai u memono3a kak 02.04 bubmorexa [JOK

IPUPOIHBIE OTUMEPHI. https://myschool.edu.r
u/
29 KonTtpoJabHas padora Ne2 09.04 bubmmorexa [JOK

«Kucnopoxnconepxamme

https://myschool.edu.r
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OpTraHU4YCCKUEC COCAUHCHUA).

u/

bubmuoreka [IOK

BBICOKOMOJIEKYIISIPHBIX
coeauHeHui. IlnacTmaccsl,
KAay4yKH, BOJIOKHA.

30 AMUWHBI: METHJIAMUH H 16.04

AHUJINH. https://myschool.edu.r
u/

31 AMUHOKHUCJIOTHI KaK 23.04 bu6mmoreka [IOK
amM(OoTepHbIC OPraHUYCCKHE https://myschool.edu.r
COEIMHEHMS, UX u/

OMOJIOTHYECKOE 3HAYCHUE.
IMenTunaer.

32 benku xak npupoaHbIe 30.04 bubmuoreka [IOK
BBICOKOMOJICKYJISIPHBIC https://myschool.edu.r
COEIMHEHUS u/

33 OCHOBHBIC TTOHATHS XHMUH 07.05 bu6mmoreka [JOK
BBICOKOMOJICKYJISIPHBIX https://myschool.edu.r
COEIMHECHUHN u/

34 OCHOBHBIE METOIIBI CHHTE3A 14.05 bu6mmoreka [IOK

https://myschool.edu.r
u/

Y4yeOH0-MeTOoAMUYECKOE 0OOecnieueHue 00pa30BaTeIbHOIO MpoLecca:

1. «Xumus. 10 knacey»: yueOHUK 11t 00111e00pa30BaTENbHBIX YUPEKICHUH:
6a3oBbiii ypoBeHs [.E. Pymsutuc, @.I'. ®enpaman. — 2-e uza. M.:

((HpOCBeH_ICHI/IC»

2. Xwumwus (6a30BbIif ypoBeHb). Peanmzanus tpedoBanuiit ®I'OC ocHoBHOTO 00111€T0
3. oOpa3zoBaHus: MeToanyeckoe nocodue s yuurens / Kasepuna A. A., [lnayruna
I''B.; nox pen. I'. B. IInuyrunoii. M. : ®I'bHY «HcTUTYT cTpaTeruu pa3Butus

oOpazoBanus PAO», 2022
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