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HOACHUTEJBHASA 3AIINCKA

[Iporpamma DJIEKTUBHOTO Kypca Ha YpOBHE CpeHero oOiiero o0pa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCyAapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHUI «CTpaternn pas3BuTUs BocnHTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIoBUSX —AuBPepeHIIMpPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IIEe00pa30BATENBbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
POJOJDKEHU O0y4YeHUsT B OpraHu3auusax Npo(ecCHOHAIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

[Iporpamma 5J€KTUBHOTO Kypca JIOMOJIHSET NporpamMmy YriayOJIeHHOTO
Kypca xumuu 11 Kkjacca, akIeHT [J€JIaeTcsd Ha pEIICHUE MPAKTUYECKUX U
pacyeTHBIX 3aJ1ay M0 pa3HbIM pasjenaM ooOme xumun. Yacth yueOHOro BpeMeHuU
BBIICJISIETCSI MTOBTOPEHHIO U OOOOIIEHHIO BOMPOCOB HEOPraHUYECKOW XUMUH,
OCTaJIbHOE BpPEMS Ha pelleHUe 3a]a4 M0 O01eld XUMHH.

DNEeKTUBHBINA KypC paccunTaH Ha 68 yueOHBIX 4acoB (2 pas3a B HECIIO).



COIEPKAHUE OBYYEHUA

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sAep. XUMUYECKUU 3JIeMeHT. PacnpeneneHue
AJIIEKTPOHOB TI0 AaTOMHBIM OpOUTANISAM. OJIEKTPOHHBIE KOH(PUTYypallid aTOMOB
AJIEMEHTOB IE€PBOrO—4YEeTBEPTOrO TMEPUOJIOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(GUTYPAIIUU HOHOB. DIIEKTPOOTPUIIATETLHOCTD.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMMHAYECKUX JJIEMEHTOB
J.A. MenaeneeBa. Cs3p nepuoguveckoro 3akoHa u Ilepmoanueckoid cHUCTEMbI
XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHUSA aTOMOB.

XyuMH4YecKass CBA3b. BHIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JIJIMHA CBSI3H. [10NSpHOCTD, HAITPABIEHHOCTh U
HACBIIAaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BomoponHas CBA3b.
MexMOJIeKyIIIpHBIE B3aUMOJCHCTBUS.

BajlleHTHOCTP M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBA3b 3IJIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX F'€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COECAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

BemectBa  MOJIEKYJISpPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHUsSA.  THIIbI
KPUCTAIIMYECKUX PEIIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

Temnobie 3G (HEKTh XUMUYECKUX peakiuil. TepMoXuMudecKkue ypaBHEHHS.

CKOpOCTh XMMHUYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Katanns u kaTanu3aTropsl.

OOpaTtumble U HEOOpaTUMbIE peaklnu. XuMuieckoe paBHoBecue. KoHcranra
XUMHUYECKOTO PAaBHOBECHS.

Cpema BOOHBIX pacTBOpPOB:  KHUCJIOTHAs, HEUTpalbHasA, IIEJIOYHAs.
Bonoponusiii mokazarens (PH) pactBopa. I'maponus coseit. Peakiiuu nMOHHOTO
oOMeHa.

OKHCIINTENPHO-BOCCTAHOBUTENBHBIE  peakuuu.  CTerneHb  OKUCIIEHUS.
OxucauTens 1 BOCCTAHOBHUTEIT.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pa3oKEeHHEe TNEPOKCHUIA BOAOPOJA B IMPUCYTCTBUM KaTalIM3aTtopa, MOJIEIH
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE pEeaklnii HOHHOTO 0OMEHa, OTpe/IesIeHne
Cpelbl pacTBOPOB C MOMOLIBIO HHJWKATOPOB, M3YYEHHE BIMSHUS PA3THYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW pEaKIUU M TMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

Heopranuuyeckass xumusi.



["amorensl. Haxoxnenune B mpUpoje, COCOOBI MOMydeHUs, (QU3UYECKUE H
XAMHUYECKUE CBOMCTBA. | alloreHOBOAOpOAbI. BaxkHenie KUCIopoacoaepkKaIIne
COEMHEHUS TaJIOTE€HOB.

Cepa. [IpumeHenue cepbl U €€ COETMHEHU M.

A30T. OcoOeHHOCTH CBOMCTB a30THOM KHUCIOTHIL. [IpuMeHeHue a3ota U €ero
COCTMHEHMI. A30THBIC yTOOpEHHUS.

®ochop. Ilpumenenune ¢dochopa u ero coegudeHuit. DochopHbie
yno0peHus.

VYrnepoa, [IpumeHeHre NMPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIEPOJIOM, U €T0
COeJIMHEHUM.

Kpemunii IIpumenenune kpemHuss u ero coeguHeHud. CTekso, ero
MOJTy4Y€HUE, BUbI CTEKIIA.

[Ipumenenue MeTamioB B ObITY U TexHUKE. CIIJIaBbl METAIIIOB.

Oo6mast xapakrepuctuka MmeTtamioB |A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuihi u kanuii: mnonyuyeHue, ¢U3MYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUN.

ATIOMHHMIL: TTOTy4eHue, (PU3nYecKre 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBAa M €ro coeauHeHuid. AmdorepHble CBOMCTBa OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB No0o4HbIX mnoarpynn (b-rpymnm)
[Teproan4ecKkoOi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nuecKkue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarsl, HX
OKHUCJIUTEbHBIE CBOMCTBA. [lo/TydeHrE U IPUMEHEHHE XpOMa.

Ou3nyYeCcKne U XMMHUYECKHE CBOMCTBA Keje3a U ero coenuHeHuil. OKCuabl,
ruapokcuanl u conu keneza(ll) u sxenesa(lll). [Tonyuenune u npuMmeHeHue xenesa
Y €ro CILUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loyuenue u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUMU.

Pacuérnble 3anaun.

Pacuétpl: Macchl BemiecTBa WM o0bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OJHO W3
BEIIIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peakuuu, €CiaM OJHO M3 BEUIECTB JAaHO B BHUJAE pPacTBOpa C OMNPEICIEHHOMN
MacCOBOM JIOJI€d pPACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAI[MM BEILIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpPEAMETa «XHMHS» HA YPOBHE CPEIHErO
oOmiero o0pa3oBaHUsl BBIJIETICHBI  CIEIYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMHM W HOpPMaMH TOBEJCHUS; HaJM4HUe
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMIpeaMeTa «XHUMHUS» OTPAXKarT
c(OpPMHUPOBAHHOCTh OIbITA ITO3HABATEILHON M MPAKTUYECKON MESITEIbHOCTU
OoOy4JaronIuXxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JIn4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUS» OTPAXKarT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaronmxcss B MPoIIecce peaau3aiud 00pa3oBaTEIbHON NESITEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax M MpaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3aj/1ay, BBIIOJIHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHH W TMPAKTHYECKOTO
MPUJIOKEHHUST XHMHUH, OCO3HAHUS TOTO, UYTO JAHHbIE HAyKU €CTb PE3YJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIEAYHOLIEM
aHanu3e WHPOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI M [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TMOBEJEHHUE U MOCTYIKU CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIIEIICTBUI
MOCTYTIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY W
MICUXUYECKOMY 370POBBIO;

coOJroicHUsT TIpaBWJI Oe30MmacHOro oOpalleHusl C BEUIeCTBaMU B OBITY,
MIOBCEIHEBHOM KU3HU, B TPYJIOBOM JACATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBWUJ HWHJUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJIECICTBUN U HENPUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BATEILCKOM
NEeSATEIbHOCTH, OOILIECTBEHHO IMOJE3HOM, TBOPYECKOW W JPYrMX BHAAX
JIEeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyYacTHE€ B PEIICHUU TMPAKTUYECKUX 3ajad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO KJlacca, ITKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YyUEeHUIO Mpodeccuil pa3auyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3ybTaTaM TPYA0BOM JIESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaTbHON TpPaeKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 1IeJIECOO0PA3HOTO OTHOIICHUS K MPUPOJEC KaK HCTOYHHUKY
CYILIECTBOBAHMS KM3HHU HA 3EMIIE;

MOHMMAaHMS TJIOOATBLHOTO XapakTepa HKOJOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHYECKHUX IMPOIECCOB HAa COCTOSIHME MPUPOTHON U COITMATLHOU CPE/IbI;

OCO3HAaHHUS HEOOXOJMMOCTH HCIIOJIB30BAHHUS JIOCTIDKCHHH XUMHH IS
pEIIeHUsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUM, TMPUHOCIIIMX BpPEHN OKPYKAIOUIEH
MPUPOJIHON Cpejlie, YMEHUsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIECICTBUS MPEANPUHUMAEMbIX JSUCTBUM M TPEAOTBPAILATh UX;



HaJMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO TMPOTUBOCTOSTH HJICOJIOTHH
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBICHHOCTH U BaXXHOM pOIM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HHU KaKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTA METOJIOB
MO3HAHHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pa3nudHbIX cepax mpodeccHoHaTbHON
JIESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC pe3yabTaThl OCBOCHHS IIPOrpaMMBbl TI0 XUMHUHU Ha YPOBHE
CpelHero oo01ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMble 1T (OPMUPOBAHHUS  MHUPOBO33PCHHUS  OOyYaIOUTUXCS
MEXIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) O0IICHAYYHbIC MOHITHS, OTPaKAIOIIHe



LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIUs, SBIICHUE,
MPOIECC, CUCTEMa, HAyYHBIH (DAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHus, UCCIEA0BaHNE, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHUE);
YHHUBEpCajbHble ydyeOHbIE NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKAaTUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GYHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHBIE
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3ynbTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PETYJIATHUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyallU3UpOBaTh  MpoOJemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU 1EJISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHWI TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHBbIE MPU3HAKU MOHSATUM M YCTAHABIMBATh UX B3aUMOCBSI3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE MOHSTHS JIJIsi OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU HJIs KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBATh MPUUYMHHO-CICJICTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHUE PACCYXJICHUS (MHAYKTUBHbBIC, JEAYKTHUBHbBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B pPaccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHHU CHMBOJINYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMUYeckas (opmyna, ypaBHEHHUE XHUMHUYECKOU
peakiuu — TPU PENICHUH YYCOHBIX TMO3HABATEIBHBIX M TPAKTUYECKUX 3a]ad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS VIS BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;



dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUS, UCTIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

BJA/J€Th HAaBBIKAMHM CAMOCTOSITEJIPHOTO IUUIAHMPOBAaHUS U IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIO0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHMpoBaTh
000OLIEHNS U BBIBOABI OTHOCUTENIBHO JTIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
JEATEIbHOCTH, MPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS MNPAaKTUYECKHX 3a/Jad, NPUMEHEHUIO pa3JInYHbIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCA B PA3JIMYHBIX HCTOYHHMKAX HUHGpopMauu (Hay4dHO-
NOMyJsipHasl JIUTEparypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(OPMALMIO PA3JIMYHBIX BUAOB U (OopM
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHbIE METOIbI MIPHU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMY  NpEICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA fA3BIK B KadecTBe CcpeAcTBa Mpu padoTe ¢
XUMUYECKON uHGOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3ndeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOM TeMbI B XO/I€ TUAJIOTA W/WIIH
JMCKYCCHUH, BBICKA3bIBaTh HIeH, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATH C HpGBGHTaHHeﬁ PE3YyJIbTATOB MMO3HABATEILHOM ACATCIBHOCTH,
MOJYYCHHEBIX CaAMOCTOATCIbHO UJIM COBMECTHO CO CBEPCTHUKAMM ITPU BBITOJIHCHUH



XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThl MO HUCCIEAOBAHUIO CBOMICTB
U3y4aeMbIX BEUIECTB, peaau3alui yueOHOro MpoeKTa, U (HOpMyIHpPOBATH BHIBOIbI
10 PEe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHMN IMYyTEM COIJIACOBAHUSA MO3ULIUNA B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBIIATH CBOIO II03HABATEJBHYIO
NESATEIIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii alrOpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUS € Y4ETOM IIOJYyYEHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE camMoOaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca OTPAXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUATbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBIECHUN MOPHUPOIBI, O MECTE€ M 3HAYCHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYCHUU YCTONYMBOTO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOM
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUU, B OOECIEUYCHHH PAIIMOHAIBHOTO MPUPOJIONOJIb30BAHUS, B
dbopMHpOBaHUN MHUPOBO33PEHHUS W OOIIEelH KyJbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3J0POBbI0 U TPUPOJIHOMU

cpene;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarolre TOHATHS — XUMHYECKUW DJJIEMEHT, aToM, SApPO aroMma,

U30TOIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIIN, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIIM3alisl aTOMHBIX OpOuTanei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBSI3b (KOBaJIGHTHas, MOHHAs, MeETajIMyecKkasi, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHUYECKAs JIUCCOLUMALMSA, CTENEHb JMCCOLMALUU,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOM 3ddekT
XUMHUYECKON pEaKUUU, CKOPOCTh XUMHUECKON PEAKLINHA, XMMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TE€OPHS SJIEKTPOJIMTHYECKOW IUCCOLMALUHU, NEPUOIUYECKUI
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILEHUS] SHEPTUU NPU XMMHUYECKUX PEaKLHUAX, 3aKOH IOCTOSHCTBA COCTAaBa



BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJWYECKHH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHMMAaHHUS
IPUYUHHOCTA W CHCTEMHOCTM  XUMHYECKUX  SBIICHWM; COBPEMCHHBIC
MPEACTABICHUS] O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIDHOM U
HaJIMOJIEKYJISIPHOM YPOBHSIX; TMPEIACTABICHUS O MEXaHW3Max XHUMHYECKHUX
peaKkiui, TEPMOAMHAMUYECKMX M  KHUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(bakToJOTHYECKHUE CBEICHMS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U Oe30macHOM
WCIIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NEATEIbHOCTH  4eJOBEeKa, OOUMX  HAay4YHbIX  NPHUHIMIAX  XUMHYECKOIro
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPHU3HAKW MOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPU
ONMCAaHUN HEOPIaHWYECKUX BEILECTB U UX IPEBPALICHUM;

c()OPMHPOBAHHOCTh YMEHHSI MCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHMM XHMMHUYECKHUX  PpEaKIuH,
cuctematudeckyro HoMeHkIatypy (IUPAC) u TpuBrnanbHbIC Ha3BaHUS OTIACITHHBIX
BEILIECTB;

Cc(OpMUPOBAHHOCTh YMEHUS OIPENETATh BaJICHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSIX, BHJI XMMUYECKON CBSI3M (KOBAJICHTHAs,
VWOHHAs, MEeTaJInyecKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3U W THUMA KPUCTALIUYECKON peméTku, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIaccH(PUIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMU IO PA3IMUYHBIM MPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHUIO
CTENEHEHl OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajau3aTopa H
JPYTHE); CAaMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauum
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

cOpPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB II€PBOrO—4YETBEPTOIO IEPHUOIOB
Ilepunoguueckorn  cucremsl  J[.MI.  MenneneeBa,  HCHONb3ys  MOHATHUSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUSCKHE MOJYPOBHM», «S-, P-, O-aTOMHbIC
opOuTanu», «OCHOBHOE U BO30YXIEHHOE HIHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuommueckoun cucremsr J[. .



MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh ~YMEHUN: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  ITOATBEPKIATH
CYILLIECTBOBAHHE TI€HETUYECKOM CBA3M MEXAY HEOPraHWYECKHMH BEIECTBAMU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLNN MOCPEICTBOM COCTABJIEHMS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuuil MOHHOrO OOMeHa NyTEM COCTAaBJIECHMUS HMX IOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKLMWA  TUAPOJIN3d;  PEaKUUMN
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHMA ¢ y4ETOM MX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUu B 3aBUCHUMOCTH OT pPa3jIudHbIX
(bakTOpoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIMSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpU30BaTb XUMUYECKHE PpEaKIUH,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOM KHCIOTHI, aMMHAaKa,
oOIMe HayyHble MPHUHLMIIBI XUMHUYECKHX MPOU3BOJACTB; LIEIECO0OPA3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLIEHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHUM O METOAAX HAyYHOTrO
NO3HAHUS SIBICHUHA NOpUpPOIbl — HAOJIOJEHUE, W3MEpPEHUE, MOEINPOBAHNUE,
HKCIEPUMEHT (pEaJibHbIA U MBICIICHHBIH ), HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM UCCIEA0BAaHUM BEILIECTB
U 108 OOBSICHEHHS XHMHUYECKUX SBJIICHHH, HMEIOIIMX MECTO B IPHUPOJIE,
IIPaKTUYECKOM AESITEIIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

C(OPMUPOBAHHOCTh YMEHHUS BBISBISITH B3aUMOCBS3b XMMHUECKUX 3HAHUH C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTpaLU»;
Macchl BellecTBa WM 00bEMA Ia3a MO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3ddexra
peaKkuuy; 3Ha4eHUs BOAOPOIAHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT U IIEJIOYER C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMH, €CIM OJHO U3 MCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOpA C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOrO BEIIECTBA MIIM JAaHO B M30BITKE
(MMeeT mpUMecH); JOJIM BbIXOJA MPOJIYKTa peakiHH; OOBEMHBIX OTHOIICHHM
ra3os;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSTEIHO IJIAHUPOBATh M TMPOBOIUTH
XUMHYECKUH  JKCIEpUMEHT  (MpOBEACHHWE  peakuuil  HMOHHOrO  OOMeEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C NOMOIIBK) HWHIWKATOPOB, H3yYEHUE BIUSHUSA
pa3NMyHBIX  (PAKTOPOB HA CKOPOCTb XHUMHYECKOW pEaKIUu, pEeIICHUE
DKCIIEPUMEHTAJbHBIX 3adad no TemaMm «Mertamis» u  «Hemeramis») c
coOJII0ICHHEM TIPaBUII OE30MaCHOT0 OOpaIlleHusl ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (opMyIupoBaTh I1€Jdb HUCCJIEAOBAHMS, MPEJICTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHHI: COOJI0OATh TIpaBUIa MOIb30BAHMS XUMHYECCKON
MoCyJI0M M JabopaTopHbIM O0OpYAOBaHWEM, OOpalIeHHWs C BEIIECTBAMHU B
COOTBETCTBUM C WHCTPYKIMSIMH TIO BBINOJHEHUIO JA0OPATOPHBIX XUMUYECKUX
OTBITOB, HKOJIOTMYECKU LEIecOO0pa3HOro TMOBEACHUS B OBITY M TPYIOBOU
JEATEIbHOCTH B LEISIX COXPAHEHUs CBOETO 3J0POBbs, OKPYXAIOLIEH MPUPOIHON
Cpelbl M JOCTHXKEHHMS €€ YCTOMYMBOIO PAa3BUTHS, OCO3HABATh ONACHOCTb
TOKCUYECKOIO JEHCTBUSA HA KUBbIE OPTaHU3MBbI OINPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUM: OCYLIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B Pa3IUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, HTepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XMUMUYECKYI0 MH(POpPMAIUIO, NIepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TemaTnyeckoe NJIAHUPOBAHUE

No
1/

Haumenosanue
pa3aenoB U TEM
IPOrpaMMBbl

KomnunuectBo
4acoB

OnekTpoHHbIE (IU(POBHIE)
o0pa3oBaTeNbHBIC PECYPCHI

Pasznen 1. Ilepuoanueckuii 3akoH u [lepuonnueckas cucreMa XUMHYECKUX

JJICMCHTOB
1.1 [Mepuoanuekuii 4 http://school- _
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
3aKOH
XUMHUYCCKUX
anemenToB JI.W.
Menpaeneena
1.2 CTpoeHHe 3 http://SChOOI'
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
BEIIECCTBA
1.3 XuMudecKue 19 http://school- _
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
peaxkuuu
Pa3nexn 2. CBoiicTBa BEIIECTB
2.1 Hemerasl 12 hitp://school- _
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
2.2 Meramibt 18 http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
Paznen 3 IIponsBoacTBo
3.1 XuMu4eckue 8 http://school- _
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
IIPOU3BOJICTBA
HanOoJIee Ba)KHBIX
BEIICCTB
32 Texauka 4 http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
0e30IacHOCTH Ha
IPpOU3BOACTBC U B
XUMHYECKOM
nabopaTopuu




ITOYPOYHOE

IINTAHUPOBAHUE

Ne i/ Tema ypoka KosauuecTrBo yacos
1. B3anMocCBsI3b CTPOCHHS aTOMa U €ro 9
MOJIOKEHU B TaOiuie MeHaeneeBa
3.4 [Teproauyeckoe U3MEHEHUE CBOMCTB 9
XAMHAYECKHUX DJIEMEHTOB
5 Kpucrammnueckue pemeTku 1
6-7 Pemenune 3a1a4 1o onpeaeaeHuo 2
CTPOEHUS BEIIECTBA
8-9 Pemrenne 3a1a4y Ha pacyeT TEMIOBBIX 2
s dexToB peakiuit
10-11 Pemienue 3a1a4 Ha CKOPOCTh PEAKIIMIA 2
Pemrenue 3ama4 Ha XUMHUYECKOE
12-13 a 2
paBHOBECHE
Pemenne 3anay Ha onpenenenne pH
14-15 pacTBOpPOB 2
16-17 Permenne 3aa4 Ha TUAPOITU3 2
18-19 OKHCIINTEILHO-BOCCTAHOBUTEIBLHBIE 9
peaKIuu
Pemienune pacdeTHbIX 3a/1a4 Ha
20-21 OnpeAeIeHUN KOHIICHTPALMKU 2
pPacTBOPOB
Pentenue 3amad mo XuMmu4ecKkoM
22-23 A Y 2
YpaBHEHUIO
24-25 Pemenne KOMOMHUPOBAHHBIX 3324 3
26 KoHnTtposbHas paborta 1
IIpakTKyM 110 XUMHYECKUM
27-28 PAKTHIY 2
CBOMCTBaAM TaJIOr€HOB
I[IpakTHKYM 110 XUMHYECKUM
29-30 PaKTHRY 2
CBOMCTBaM CEpbI
[IpakTHKyM 0 XUMHUYECKUM
31-32 PaKTHIY 2
CBOMCTBaM a30Ta
[IpakTHKyM M0 XUMHUYECKAM
33-34 PaKTHY 2

cBoricTBaM (ocdopa




HpaKTI/IKYM 0 XUMHYCCKHUM

35-36 " 2
CBOWCTBaM yTiiepoja

37-38 HpavKTHKyM 10 XUMUYECKHM 9
CBOMCTBAM KPEMHUS

39-40 OO6uue crnocoObl MOTyYEHUS 2
METaJIJIOB

41-42 [IpakTMKyM IO CBOWCTBAM LIEIOYHBIX 2
METaJIJIOB

43-44 [TpakTHKyM 1O CBOWCTBAM aJIOMUHUS | 2

45-46 [TpakTKyM 110 CBOMCTBaM Kejie3a 2

47-48 [TpakTHKyM IO CBOMCTBaAM Xpoma 2

49-50 [TpakTHKyM 1O CBOMCTBaM MEJH 2

51-52 OO6o001IeHNe U cUCTeMaTH3aIns 2
3HAHUU

53-54 KauecTBeHHbBIE peakiy Ha HOHBI 2
METaJIJIOB

55-56 KayecTBeHHbBIC peaklii HA aHUOHBI 2

57-58 [Ipon3BOICTBO CEPHOU KUCTOTHI 2

59-60 ITpon3BOICTBO aMMHUaKa 2

61-62 [Tpon3BoACTBO METaHOIA 2

63-64 [Tpon3BOACTBO CTaNM U YyTyHA 2

65 [Ipuembl pabOThI B XUMUYECKOM 2
JabopaTopuu

66 KoHntposnbHas paborta 1

67-68 [IpaBuna oOpalieHust ¢ XUMUYECKUMH | 2

BEII[ECTBAMH B OBITY U Ha
TIPOU3BOJICTBE




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Xumus, 11 knace npoduinsHbiil ypoBeHs / ['abpuenss O.C.,

Axunonepnoe o6mectBo «M3marensctBo «IIpocBemnienner»

METOJUYECKHUE MATEPHAJIBI JIUISA YYUTEJIA

Meroanueckuit komruiekt O.C. 'abpuensna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

HNuTepakTuBHas nocka

IPOEKTOP



