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MNOSICHUTEJIBHAS 3AIIUCKA

Pabouas mporpamMma 10 XHMHH Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 oOpa3zoBaHuu B
Poccuiickoii ~ Penepamun», TpebOBaHuii K pe3yiabTaTaM  OCBOeHUS  (edepanbHON
00pa3oBaTebHON IPOrpaMMEL cpeaHero oodmiero odopasosanus (POIT COO), npeacTaBaeHHBIX
B @esiepaibHOM rocymapcrBeHHOM obOpasoBareibHoM ctangapre COO, ¢ yuérom Konneniuu
MperojaBaHus yaeOHOro npeaMeTa «XuMHUsS» B 00pa30BaTelIbHBIX OpraHu3anusax Poccuiickoit
denepanun, peANIM3YIOMIMX OCHOBHBIC OOpa3oBaTeIbHBIC MPOrpaMMBI, H OCHOBHBIX
nojoxxeHu «CtpaTeruu pa3Buths BocnuTanus B Poccuiickoit ®enepannu Ha nepuoa a0 2025
rona» (Pacnopsbkenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.)

OcHOBY TOAXOJOB K pa3pabOTKe MNpOrpaMMbI IO XHMHUH, K OIPEACICHHUIO OOIIeH
CTpaTeruu 0Oy4YCHHsI, BOCIUTAHUS U Pa3BUTHsI O0YJAIOIIMXCS CPEICTBAMHU YU€OHOTO MpeIMeTa
«Xumust» mast 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTAaBUIIM KOHIICTITYaJbHBIC IMOJIOKCHHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€NIeH, COJACpXaHUSA, PE3yIbTaTOB OOyUeHUS H
TpeOOBaHUH K YPOBHIO TOJITOTOBKU BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHue, II0Jy4aeMO€ BBINYCKHHUKAaMH  00IeoOpa3oBaTeIbHOMN
OpraHM3allMH, SBJISETCI HEOThEMJIEMOM 4YacThl0o uX o0Opa3oBaHHOCTH. OHO  CIIYXKHUT
3aBEpLIAIOIIMM 3TAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LICHHOCTEH, IPUCYIIUX LEJIOCTHOM CHCTEME XHMHYCCKOrO O0Opa30BaHHUSA. OTH LIEHHOCTH
KacaroTCsl IO3HAHUS 3aKOHOB IIPUPOJBI, (DOPMUPOBAHHUS MHUPOBO33PEHUS U OOIICH KYJIbTYPBI
YyeJoBeKa, a TaKXKe HSKOJOTMYeCKH OOOCHOBAHHOIO OTHOIICHHUS K CBOEMY 3I0pPOBBIO H
MIPUPOAHOM cpese. Peannsyercs xuMmuaeckoe 00pa3zoBaHue 00y4JalOIIMXCsl HA YPOBHE CPETHETO
00111er0 00pa30BaHus CPEACTBAMH YIEOHOIO IIpeaMeTa «XHUMHUS», CONEpKaHNe U ITOCTPOECHHUE
KOTOPOI'0 OMpEIENIEHbl B MpOrpaMMe II0 XHMHH C y4€TOM CHeUM(pUKH HAyKH XHUMHHU, €€
3HAUCHUS B IIO3HAHHMHU IIPUPOJLI U B MaTCPHUAILHOM JKM3HH OOIICCTBA, a TAKKE C Y4ETOM
o0MIMX TeNel W MPHUHIIAIIOB, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETO
obmrero oopazoBanus B Poccutickoit deaepaiuu.

XHUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPACT 0COOYIO POJIb B COBPEMEHHOU
LMBUJIN3AIMN, B CO3JJaHMM HOBOM 0a3bl MaTepHUallbHOM KyiIbTypbl. OHa BHOCUT CBOM BKJIAJ B
(hopMHUpOBaHHE  PAlMOHAIBHOTO  HAYYHOI'O  MBIIUICHHMS, B  CO3JAaHHC  IIEIOCTHOIO
MPEJCTABICHUS 00 OKPYXKAIoIeM MHpE KaK O EOUHCTBE IPUPOJBI U YEIIOBEKa, KOTOPOS
hopmupyeTcs B XUMUHM Ha OCHOBE ITOHMMAaHHS BEIIECTBEHHOI'O COCTaBa OKPYIKAIOIIEr0 MHUpa,
OCO3HAHUsSI B3aWMOCBS3M MEXKIY CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU W BO3MOXKHBIMU
00JacTsMU MPUMEHEHHS.

TecHo B3aMMOJEHCTBYsS ¢ JPYrHMH ©CTECTBEHHBIMH HayKaMH, XHMHS —CTajia
HEOTHEMJIEMOW YaCThIO MHUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHEM YCIENIHOTO TpyJda M
JKU3HHU KaXJI0TO uwieHa oOmiectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3HIaTelIbHas, Kak HayKa
BBICOKMX TEXHOJIOTHH HalpaBlieHa Ha pelieHue riI00ajbHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YelOBeUYeCTBA — CBHIPhEBOHM, JIHEPreTUUYECKOM, MHIIEBOM, JKOJOTHYECKOW Oe30macHOCTH U
OXpaHBbI 3JT0POBbS.

B cooTrBercTBMM ¢ OOmMIMMM LEISIMH W TPUHIUMIIAMHA CPEIHET0 OOIIEro oOpa3oBaHMS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIICKYJbTYPHYIO IMOATOTOBKY OOYYaKOIIMXCs, HEOOXOIUMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HB COIUYMA,
MPOJIOTHKEHHSI 00pa30BaHUs B PA3IIMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsomuUMH MpeaMeTa «XUMHUS» SBISIFOTCS 0a30Bble Kypchl — «OpraHuueckas
XuMust» U «OO0IIas 1 HeOpraHUYecKass XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COJICP)KaHHS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM MO0 HEOPraHUYECKONW XUMUH (C BKJIIOUEHHEM
3HaHWNA U3 OOIIEH XUMHH) U OpraHndeckor Xxumuu. PopMUpPOBaHHUE TAHHOW CHCTEMbI 3HAHUMN
Py HM3YYCHUH TpeaMeTa 00ecredrMBaeT BO3MOXXHOCTh PACCMOTPEHHsS BCETO MHOT000pa3us
BEIIIECTB HA OCHOBE OOITUX MOHATHIA, 3aKOHOB ¥ TEOPUI XHUMHUH.

CrtpykTypa comepskanusi KypcoB — «Oprannueckas Xumus» u «O011as 1 HeopraHudecKas
XUMHUST» c(hOPMHUPOBAHA B IIPOrpamMMe IO XMMHH Ha OCHOBE CHCTEMHOIO I0JIX0Jia K U3YYCHHIO
ydeOHOro Marepuaia W OO0yCIOBJIE€HA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMKM Ha



ONPENECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAKOTCSl HA YPOBHE KIIACCMYECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEACTABICHUM O CTPOEHUU BELIECTB.
Csenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB /0O
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHCHHI. B Kypce OpraHMYecKOil XUMHUU TOIYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO oOIIero o0pa3oBaHUs MepBOHAYaJIbHBIC
NPEJCTaBICHUS O XUMUYECKOH CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[To HOBBIM yIJIOM 3peHHs B IpEAMETe «XUMHI» 0a30BOTO YPOBHS PacCMaTPHUBAETCS
M3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUYECKHM MaTepual u
(bakTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeopraHuyeckass XuMUs» 00y4aroIMMCsl MPEJOCTABISAETCSI BO3MOXKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOMIETEOPETHYECKUX M METOMOJIOTMYECKHX IO3UIUH,
IyO)ke MOHSATh HCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
jJononHsAercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMHM HAyKaMH, paCKpbIBalOT €€ poJib B II03HABATEIbHOM U
NPAaKTUYECKON JIEATEIIFHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH €€ sl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJIJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1ienom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (hopMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MEXIy HOBBIMHM (aKTaMM M TEOPETUUYECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM IKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUHA U MaTEpHAJIOB.

B mnnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHUS W COLMAIU3aLUU OOy4aroUIUXcs
IPUHATHIE MPOTPaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUS M IOCTPOEHUS
npeaMeTa npeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUHN, MMEIOIINX
0a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs TPOobieM, OUCKa, aHalIu3a 1
00paboTkn HHpOpMaIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIE0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.

B npakTuke npenogaBaHusl XUMUHM KaK Ha YpOBHE OCHOBHOT'O 0OIIero oopa3zoBaHus, TakK
U Ha YpOBHE cpenHero obmiero oOpa3oBaHUs, MNPH OIPEICIICHUH COJepKaTeNbHON
XapaKTepUCTUKU IeJiell M3y4deHHsl MpeJAMeTa HampaBiIeHHUEM I[EPBOCTENEHHON 3HAYUMOCTU
TPAJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HAyku Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHHUS, IMPAKTUUYECKOW NEeATENIbHOCTH YeJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUS MTPeIMETa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIaBHBIMU LEISIMM M3Y4EeHHs IpeaMmera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (opMuUpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHMH KaK BaKHEHIIEH cocTaBIsIoNLIeH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KJIIOYEBbIE MOHSTHS,
¢dyHaaMeHTalbHBIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOILIEHNIT MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;



e (opMupoBaHHE M Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHMS BELIECTB U
XMMHUYECKHX peakUuil, HCOOXOAUMBIX JUIsl MPUOOPETEHUs] YMEHUH OpPHUEHTUPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBICHUH, UIMEIOLNX MECTO B IPUPOJIE, B MPAKTHUECKON U
IIOBCEHEBHOM JKU3HU;

e Dpa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAONIOJEHUEM H
OOBSICHEHHEM XMMHUYECKOIO SKCIEpPHUMEHTa, COOJIIOACHUEM IpaBUI  0e30MacHOro
oOpaleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, coaepxkarenbHas XapakTepUCTUKa LeIel U 3a7a4 U3y4eHUs MpeIMeTa B
porpaMMe Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B cuUcCTeMe cpenHero oOmiero oOpa3zoBaHusa. CerogHs B IpenojaBaHUM XMMUU B OOJbIIEH
CTETIEHU OTHAETCA NPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJIEpXKaHUA OOy4YeHHS,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHMKAa 00LIe00pa30BaTeIbHONM  OpraHU3alyH,
BJIAJICIOIIET0 He HAOOpOM 3HAHM, a (YHKIMOHAIBHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaAMH U
YMEHUSAMH aKTHBHOT'O MOJYYEHHUS 3HAHWH U NPUMEHEHHUs UX B PEaJbHOW KHU3HM Ul PEeLICHHS
NPAaKTUYECKHX 3a/1a4.

B cBs3M Cc 3TUM Opu H3Yy4EeHUM INpeaMeTa «XUMHS» JOMUHHUPYOIEe 3HAaueHUe
nproOpeTaloT TaKKUe IENU U 33a9H, KaK:

ajanTanus oOydarolMXCsl K YCJIOBUSAM JMHAMHUYHO Pa3BUBAIOLIErocs MHpa, (popMupoBaHue
MHTEJUIEKTYaJIbHO DPAa3BUTOH JIMYHOCTH, TOTOBOH K c€amM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO I'PAMOTHBIX DPELICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

¢dbopmupoBaHue y 00ydyarOIIMXCsl KIHOYEBbIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), HMEIOIINX
YHHUBEPCAJIbHOE 3HAYEHHUE Ul PA3IMYHBIX BHJOB JESTEIBHOCTH: PEIICHHs MPOOJIeM, MOMCKa,
aHanu3a U 00paboTKu HH(pOpMAIMK, HEOOXOJUMBIX JUIsl MPUOOPETEHUs ONbITa AEATEIbHOCTH,
KOTOpas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWM XUMHH, a TaKXe Uil OLEHKH C MO3HMIUH
HKOJIOTHUECKOM OE30MacHOCTH XapakTepa BIHMSHMS BEIIECTB U XMMHYECKHX MPOIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPHPOIHYIO CPELY;

pa3BUTHE IO3HABATENIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUS IO XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPXKAHUS;

dbopMHUpOBaHHE W Pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO W JIOTHUECKOTO MBIIUICHHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEJICHIH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKUE Y 00ydaronuxcsi yOekIEHHOCTH B T'yMaHMCTHYECKOM HalpaBIeHHOCTH XMUMHUH, €€
BOXHOM pOJIM B PEHICHWH TJIOOATBHBIX MPOOJIEM pPalMOHAIBHOTO IPHPOIOIOIB30BAHMS,
MIOTIOJIHEHHUSI YHEPTETUUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOXOIMMOCTH OEpEeKHOTO OTHOMICHUS K TPHPOJE W CBOEMY 3J0pPOBBIO, a TaKxke
nproOpEeTEeHNs ONBITA HCIIOIBb30BAHMS MTOJTYYSHHBIX 3HAHUM [T IPUHATHUS TPAMOTHBIX pPEIICHHH
B CUTYAIIUsX, CBA3aHHBIX C XUMUYECKHUMH SBICHUSMH.

B y4eOHoM maHe cpenHero o6imiero obpa3oBaHus NpeaMeT «XHUMHUsS» 0a30BOTO YpPOBHS
BXOJIMT B COCTaB MPEeIMETHOI 00sacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OOmiee ymciiO YacoB, OTBEAEHHBIX JUIS M3y4eHHMsS XUMHHM, Ha 0a30BOM YpPOBHE CPEIHETrO
oOmiero obpaszoBanus, cocrasiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11
kyacce — 34 gaca (1 gac B Hezemo).

COAEPXAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUA



TeopeTuvyecKkue OCHOBbI OPraHUYECKON XUMHHU

[Ipeamer opraHuueckol XuMHH: €€ BO3HMKHOBEHHE, pa3BUTHE U  3HAYCHUE
B [TOJIY4EHUU HOBBIX BELIECTB U MaTepuasoB. Teopus CTpOEHUsI OPraHUUYECKUX COSIUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIe mojoxeHUs. CTpyKTypHble (OPMYJIbI OPraHMYECKUX BEIIECTB.
I'omouorus, uszomepusi. XuMUYecKasi CBsSI3b B OpPraHMYECKHX COEAMHEHMSIX — OJUHApHBbIE U
KpaTHBIE CBS3H.

[IpencraBnenne o  kiaccuukanum  OpraHUYecKWx  BemiectB.  HomeHkiarypa
OpPraHMYECKUX COEOUHEHHH (cucTeMaTHyeckas) M TPUBUAIbHBIC HA3BaHUSA BaKHEHIINX
IIPEICTaBUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METO/Ibl M3YUYEHHUsI BEIIECTB U UX NPEBPALECHUN: O3HAKOMJIEHUE C
o0pa3laMu OpraHUYeCcKUX BEIIECTB U MaTepHallaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE M ONHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPALLICHUIO OPraHMYECKUX BELIECTB NPHU HarpeBaHuM (IUIaBIEHHE, OOYIVIMBAHHUE U
TOpEHue).

Yr/1eBoa0pPOabI

AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTMYECKUU pAn. MeTraH M 3TaH — mpocTenuime
MPEJCTaBUTENIN AIKAHOB: (DU3WYECKHE WM XHUMHUYECKHE CBOICTBAa (peaklUuu 3aMelieHHs |
TOpPEHMs), HAXO0XICHHUE B IPUPO/JIe, OTYyUCHHE U TPUMEHEHUE.

AJIKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM Psil. DTUIIEH U NMPONUIIEH — MIPOCTEHIINE
MIPEJICTAaBUTENIN AIKEHOB: (PU3MYEeCKHEe W XHMMHUYECKHE CBOMCTBA (pEakluu TUIPUPOBAHMS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPU3aLliN), I0JIy4€HNE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTunOyraaueH-1,3: cTpoeHue, BaXHEHIINE XUMHUCCKUE
cBoiicTBa (peakius noauMmepusanuun). [lonyyeHre CHHTETUUECKOTO KayuyKa U PEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHH psiA. AUeTHIeH —
MPOCTEUIINI TPEACTaBUTENIh AJKWHOB: COCTaB, CTpPOEHHE, (U3MYECKHME W XHUMHUYECKHE
CBOMCTBA (peakUUU TUAPUPOBAHUS, TAIOT€HUPOBAHUS, TUJIpaTallud, TOPEHUs ), MOJyUYEeHUE U
MIpUMEHEHUE.

Apensl. benson: cocra, cTpoeHue, (U3MUYECKHEe M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUSA W HUTPOBAHMS), MOJy4YE€HUE U TNpPUMEHEHHE. 101yon: cocmas, cmpoeHue,
Qusuneckue u xumuyeckue ceouUcmsea (Peakyuu 2an02eHUpOSanUs U HUMpo8anus), noayienue u
npumernenue. TOKCUYHOCTh  apeHOB. ['eHeTHueckas CBsI3b MEXAY  YIJIEBOJAOPOAaMH,
MIPUHAUISKALMMHI K pa3IMYHbIM KJlaccam.

[IpupoaHbie UICTOYHUKH YTIIEBOIOPOJOB. [IpupoaHblil ra3 U MonyTHbIE He(TSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxaenune. CrnocoObl mnepepaOOoTku He(TU: NeperoHka, KpeKUHT
(TepMUYECKUil, KaTaTUTHUECKUi), muposn3. [IpoaykTsl nepepadboTku HeTH, UX TPUMEHEHUE B
MIPOMBIIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

OKClepUMEHTAIbHBIE METO/Ibl U3YYEHHUs BEUIECTB M MX NPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3iamu I1acTMacc, KaydyKoB M pe3HuHbI, KOJIeKuu «HedTb» 1 «YTomaby», MoIeTupoBaHue
MOJIEKYJT YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHNE IPAKTHUYECKON paboThI:
II0JIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Breruncnenuss mo ypaBHEHUIO XHMHYECKOH peakIuu (Macchl, 00bEMa, KOIMYECTBa
HCXOJHOTO BELIECTBA MJIM MPOAYKTa pPEaKIMU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIH).

Kucnopoacoaepxaimye oprannieckne coeiuHeHUs1

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTpOeHHe, (pu3nueckue u
XUMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMU METajJlaMH, raJlor€HOBOJIOPOAAMH, TOPEHUE),
IIpUMEHEHHE. BoJIoponHbIE CBSA3M MEXIy MOJIEKYyJIaMu CIUpTOB. JlelicTBHE MeTaHolla H
3TaHOJa Ha OpPraHU3M YeJIOBeKa.

MHOroaToMHbBIE CIHUPTHL. DTHICHTIUKONIh W TIHLEPUH: CTPOSHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMUA METaJIaMHU, Ka4YeCTBEHHAs peaKlus
Ha MHOTOaTOMHbIE CIMpTHI). JlelicTBHMe HAa OpraHu3M uesnoBeka. lIpuMeHeHue rimuepuHa u




STUJICHTJIUKOJISL.

deHoI: CTPOEHHUE MOJICKYJbI, (U3NYECKUE W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. llpumenenue penona.

Anpperuabl U kemonwvl. DopmanbAerui, aueTajibACTUA: CTpoeHue, (unueckue Hu
XMMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS WU BOCCTAaHOBJICHUS, Kaue€CTBEHHBIE pEaKLUN),
MOJIy4YEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE Ipe/IETbHbIE KapOOHOBBIE KUCIOTEL. MypaBbuHas U YKCYCHAsl KMCJIOTHI:
cTpoeHue, (U3MUYECKHMEe W XMMHYECKHE CBOMCTBa (CBOICTBa, oOuIMe s Kiacca KHCIOT,
peakius 3TepuduKanum), moaydeHne u npuMeHernne. CTeapuHOBast M OJICUHOBASI KUCIOTHI KaK
MIPE/ICTAaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mbllla Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE ICUCTBUE.

Crnosxuble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MapONN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenne :xkupoB. buonorndeckas pojb KUAPOB.

VYrneBojbl: cOCTaB, KjIacCH(pUKaIuUs YriaeBo10B (MOHO-, TU- U Monucaxapuisl). [moko3a
— MPOCTEHIIINI MOHOCaXapuJl: OCOOCHHOCTH CTPOEHUSI MOJICKYJIbI, (PU3NUECKUE U XUMHUUECKHE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcuaoM menu(ll), okucineHme amMMHadYHBIM PAcTBOPOM
okcuma cepeopa(l), BoccTaHoBIeHHWE, OpPOKCHHE TIIIOKO3bI), HAXOXKICHHEC B MPHUPOJE,
pUMeHeHue, ouonorudeckas poib. DotocunTtes. pyKTo3a KAk U30MEP IIIFOKO3BI.

Kpaxman u nemiono3a kak npupoiHblie noiuMepbl. CTpoeHue Kpaxmalla U LeJUII0JIO3bI.
du3nyeckue U XMMHUYECKHE CBOICTBA KpaxMaina (THIPOJIu3, KaYeCTBEeHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BELIECTB M MX MPEBpAlllEHUN: NPOBEACHUE,
HaOlIOJICHWE M OMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAa4eCTBEHHBIE
peakiu OJIHOATOMHBIX CHUPTOB (OKHCJIEHHE 3TaHoja okcuaoMm wmeau(ll)), MHOrOaTOMHBIX
cnupToB (B3auMoaeiicTBue ruuepuHa ¢ rugpokcugoMm menu(ll)), anpaerunoB (oxkucieHue
aMMHadHbIM pactBopoM okcuga cepedpa(l) m ruapoxcunom menu(ll), B3ammomericTBhe
Kpaxmalia ¢ HOAOM), TPOBEACHHE MPAKTUUYECKON pPaOOTHI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHbie 3a1a4n.

Bbrluncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIUHU MO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIMH).

A3oTconeprKaniye OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTEI Kak aM(pOTepHble OpraHMYecKue coequHeHus. Puznyeckue u
XUMHUYECKHE CBOMCTBAa aMHUHOKHUCIOT (Ha TpuMepe INHIKMHA). buoiormdeckoe 3Ha4YeHHE
aMUHOKHCIOT. [lenTuab.

benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMICTBa OEJIKOB: THAPOJU3, JAEHATypauus,
KaueCTBEHHBIC PEAKITMH Ha OCIKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHUs] BEIIECTB W UX MPEBpAllleHUi: HaOII0JeHue U
OMMCaHWE JAEMOHCTPAIMOHHBIX ONBITOB: JEHATypalusi OETKOB TpPH HArpeBaHWU, IIBETHHIC
peakiuu 6eIKoB.

BricokomosieKyJIIpHbIE COeNHEHUS

OcCHOBHbIE TOHSTUS XMMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU, CPEIHAs MOJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

OKCIEePUMEHTAIbHBIE METOJIbl U3YUYEHHUs BEIIECTB U UX MPEBPALIEHUN: O3HAKOMJIEHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeaAMeTHbIE CBSI3U.

Peanusanus MexnpeIMeTHBIX CBSI3€M MPU M3y4EHUH OpraHndyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl Yepe3 HCIIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK H
MOHSATUM, SBISAIOIIUXCA CUCTEMHBIMU I OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.




OOmue ecTeCTBEHHO-HAyYHBbIC TIOHATHS: SIBJICHHWE, HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIMW3, CHHTE3, KIacCH(pHKAIMsi, TEPUOTUIHOCTh, HAOIIONEHUE, HW3MEpCHHE,
IKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusnka: Martepus, SHEprusi, Mmacca, aToM, OJJIGKTPOH, MOJIEKYyJa, JHEPreTHUECKUIt
YPOBEHB, BELIECTBO, TE€I0, 00BEM, arperaTHOEe COCTOSTHUE BEUIecTBa, (PU3MUECKUE BEIMIMHBI U
SIMHUIIBI MX U3MEPEHHUSL.

buonorus: kimerka, opraHusM, Ouocdepa, 0OMEH BeEIIeCTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YTIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHonOrHMs: TNHIEBBIE MPOAYKTHl, OCHOBBI PAIIMOHAIBLHOIO IUTAHHS, MOFOIINE
CpeICTBa, JEKAPCTBEHHBIE W KOCMETHYECKHE IMpenapaThl, MAaTEPUAIbl U3 HUCKYCCTBECHHBIX U
CHHTETHYECKUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHMH

XuUMHUECKUN dJIeMeHT. AToMm. Sapo artoma, H30TOMBI. DJIEKTPOHHAs 000JOYKa.
DHepreTHyeckre YpOBHHU, MOIAYPOBHH. ATOMHBIE OpOHTANH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTYypalusi aTOMOB.

[lepuonnueckuii 3akoH u Ilepmogmueckas cucremMa XUMHYECKHUX JJIEMEHTOB /I.
N. MenpneneeBa. CBsi3b nepuoauveckoro 3akoHa u Ilepumonnueckoid cUCTEMbl XUMHUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpeMEHHOU TeopHell CTpOeHHs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IPOCTHIX U CI0KHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHUMHYECKash CBA3b. BUAbl XMMHUYECKOM CBs3M (KOBaJEHTHas
HEemnoJisipHasl U TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3smMbl oOpa3oBaHHsl KOBaJIEHTHOMU
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsTHe 0 aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOUIHBIE pacTBOpBL. MaccoBas 10J1st
BELIECTBA B PaCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHuil. HomeHknmaTypa HeOpraHudecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAISKAUX K Pa3IUYHBIM
KJIacCaM.

Xumuueckas peaxius. Kiaccuuxanus XUMHUYECKHMX pPeakUUil B HEOPraHWYECKOH u
OpraHNYEeCKOM XMMHH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U IPEBPALLEHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IMYHbIX (akTopoB. OOpaTUMble peakluu.
XuMmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponutuyeckas nuccoruanus. CuibHble U cialOble 3eKTpoiauThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEPUMEHTAIbHBIE METOJIbl U3YYECHHSI BEUIECTB M UX NPEBPALICHUN: JEMOHCTPALIUS
tabmun «Ilepuommuueckas cuctemMa XuMHYeckux djaemeHTOB JI. WM. MeHneneeBa», HM3ydeHHE
MoJielIel KPUCTAJUIMYECKUX pelEToK, HaOJII0AeHHEe | OINKCAaHUE JIEMOHCTPALMOHHBIX U




7a00paTOPHBIX OMBITOB (Pa3joKCHHE IEPOKCHAA BOAOPOJAa B IMPUCYTCTBUM KaTajau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

PacuéTtHbic 3a1a4u.

Pacu€tel Mo ypaBHEHUAM XHMHUYECKUX pEaKIHMi, B TOM YHUCIE TEPMOXUMHUYECKHUE
pacu€Thbl, pacu€Thl C UCIIOIB30BAHUEM TTOHITHS «MACCOBAsSI 10JIs1 BEIIECTBAY.

Heopranuueckas Xumus

Hemeramnel. Ilonokenue HemeTtayuioB B Ilepumoawdeckold cHUCTEME XHMHUYECKUX
anementoB J[. WM. MenaeneeBa m OCOOCHHOCTH CTpOeHHs aroMoB. Dusnueckue CcBOWCTBA
HEMETaJUIOB. AJUIOTPOINHS HEMETAIOB (Ha IIPHUMEpPE KUCIIopoa, cepbl, (hochopa u yriiepoa).

XWMHYECKHE CBOMCTBA BaXKHEUIWX HEMETALIOB (TaJOTEHOB, cephl, a3ora, docdopa,
yIJepoJia U KPeMHUS1) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH ).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Mertannel. [Tonoxenue metaninoB B [leproanueckoit cucteMe XUMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa. OcoOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usuueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psiji HaNPsSHKECHUIN
METaJIOB.

XHWMHYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATpUH, KajdWi, KaJbIMH, MarHuu,
ATIOMUHUM, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHCHUM.

OO6mmume crmocoOb! moydeHus: MeTauioB. [I[puMeHeHre MeTauioB B OBITY U TEXHUKE.

OKCIIEPUMEHTAIBHBIC METOJbl HM3YYCHHUS BEIICCTB W WX TMPEBPAIICHUN: H3YYCHUE
KOJUTIeKIIMU «MeTauibl U CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aJa4, HaOJIOJCHHE W  OIKMCAHHME JICMOHCTPAIMOHHBIX H  JIA0OPATOPHBIX  OIBITOB
(B3auMoJIeliCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYed, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacu€THbie 3a1a4n.

Pacuéter mMacchl BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYacCTBYIONIMX B PEAKIIMU BEIIECTB, pacdyEéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MTPUMECH.

XMMHS U )KU3Hb

Ponp xumum B OOECHEUEHHH DKOJIOTHYECKOM, HSHEPreTUYeCKOW U  MHUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAWIHMHBL. [lOHATHE O HAyYHBIX METO/AaX IO3HAHUS BEIIECTB H
XUMHYECKUX PEaKIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX POMBIIIJICHHOTO MOJYyYEHUs
BaKHEUIIINX BEIICCTB.

UenoBek B MHpe BEHIECTB W MaTEpUAJIOB: BaXKHEHIIIME CTPOUTENIbHBIE MaTepHuallbl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPAcKH, CTEKJIO, KepaMHKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTEePHAaJIbl, OPraHMYECKUE U MUHEPAIIbHBIC YI0OPCHHS.

Xumusi ¥ 370POBbE YENIOBEKA: IMPaBHJIa HCIIONIB30BAHUS JIEKAPCTBEHHBIX IPEIapaToB,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMSI MPENapaToB OBITOBON XUMUU B TTIOBCETHEBHOM JKU3HH.

MexnpeIMETHEIC CBS3H.

Peanmuzarus MeXIIPEAMETHBIX CBSA3CH IIPH U3YYCHUHU OOIEH W HEOPTraHUYSCKONH XUMHUHU B
11 kyacce oCyIecTBIsETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W MOHSTHH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OOmume ecTeCTBEHHO-HAy4YHbIEC ITOHATHSA: HAy4YHBIA (akT, TUIOTe3a, 3aKOH, TEOpPHs,
aHau3, CHHTE3, Kknaccudukanus, MePUOIUYHOCT, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, SBJICHUE.




®dusnka: marepus, YHEprus, macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NUYCCKUE BEIIMUUHBI U €IMHULIBI KX U3MEPECHHUSI, CKOPOCTb.

buonorus: kierka, opraHusm, ’KocucreMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAeMBbIE, TOTINBO, PECYPCHI.

TexHonmorus:  XMMHUYECKass  MPOMBIIUIEHHOCTh,  METALTyprusi,  IPOU3BOICTBO
CTPOUTENbHBIX MaTepuaios, CEJIbCKOXO03SUCTBEHHOE IPOU3BOCTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTS,
HAaHOTEXHOJIOTUHU.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOT' O ITPEJIMETA

Ilenamu uzyuenun xumuu é cpeoHeil wiKone AGNAOMCA.

1)BueHNE ¥ TOHUMAHNE 3HAYMMOCTH XUMHUYCCKHUX 3HAHUH [T KaXI0TO WICHA COIMyMa; YMEHHUE
OIICHUBATh pa3IMYHbIe (AKThl W SBJICHHS, CBS3aHHBIE C XUMHYECKUMH OOBCKTAMH U
IpoleccaMil Ha OCHOBE OOBEKTHUBHBIX KPHUTEPHEB U OINPEACIEHHOW CHUCTEMbI ILIEHHOCTEH,
(dbopMynHpoOBaTh 1 00OCHOBBIBATH COOCTBEHHOE MHEHHE U YOCKICHHE;

2)IOHMMaHWE pPOJM XHUMHU B COBPEMEHHON €CTECTBEHHO-HAy4yHON KapTHHE MHpa H
WCIIOIb30BAaHUE XUMHUYECKUX 3HAHUU NI OOBSACHEHUS] OOBEKTOB M IPOILIECCOB OKPYKAIOIICH
JNEHUCTBUTEILHOCTH — MPUPOJHOM, COLMATIBHOM, KYJIbTYPHOU, TEXHUYECKOU CpEeIbl;

3) bopmupoBaHUE y CTAPIICKIACCHUKOB MPU U3YYCHHH XMMHUH OIbITA TIO3HAHUS M CAMOITO3HAHHUS C
MOMOIIBI0  KJIIOYEBBIX  KOMIIETEHTHOCTEH  (KJIIOUEBBIX  HABBIKOB), KOTOpPHIE HMEIOT
YHUBEpPCAJIbHOEC 3HAUEHUE MJisi PA3JIMYHBIX BUAOB JACSATEIBHOCTH, — IIOMCKA, aHAIM3a M
00paboTku uH(pOpMaKMK, U3TOTOBIEHHE WH(DOPMALMOHHOTO MPOAYKTAa U €ro Mpe3eHTAllHH,
MPUHATHS PEIICHUH, KOMMYHUKATUBHBIX HABBIKOB, 0€30MacHOr0 OOpalleHUsl ¢ BEIIECTBAMH,
MaTepuagamMH U MpoleccaMu B TOBCETHEBHOM KU3HH U TPO(HECCUOHATEHOM e TENbHOCTH.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyJarOUUMUCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pPE3YJbTaTOB OCBOCHHUS
MPOrpaMM CpeTHETo 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATETLHOCTHBIM MOAXOJOM B CTPYKTYpE JHWYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero oomero oobpazoBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE!

OCO3HAaHHE OOYYalOIIMMHCS POCCUHCKON TpaKTaHCKOW HASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

[eJICHAITPABIICHHOE pa3BUTHE BHYTPEHHHX YOSXKICHMH JMYHOCTH HA OCHOBE KIIFOYEBBIX
[EHHOCTEH M HCTOPUUYECKUX TPAAUIINNA 0a30BOM HAYKH XUMUU;

TOTOBHOCTb W CIOCOOHOCTh OOYYalONIWXCSl PYKOBOJICTBOBAaTHCSA B CBOEH JIESITEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LETOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHYECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh IENU M CTPOUTH
JKU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MpeaMeTa «XHUMHs» JIOCTUTAlOTCd B €IUHCTBE
y4eOHOW ¢ BOCHHUTATEIBHOW JIESITEIIBHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMM I[EHHOCTSIMU M HUJ€AJIaMH  POCCHIICKOTO
TPaKIaHCKOTO O0O0IIecTBa, NPHHATBIMH B OOIIECTBE HOPMaMH H TIpaBUJIAMHU TIOBEJICHMUSI,
CIOCOOCTBYIOLTUMH TPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00yYaIONUXCSI.



JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS NpeAMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITETbHOCTH OO0YYalolIUXCs M0 pealu3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxx1aHCKOTrO BOCIIUTAHUSA:

OCO3HaHMsI OOYYarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

IPEJCTaBICHUS O COLMAIBHBIX HOPMAX U MIPABUIIAX MEXKIMNYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATEIBHOCTH IpPHU CO3/JaHUM YYEOHBIX IPOEKTOB,
peleHNH y4yeOHBIX M [T03HABATENIbHBIX 33124, BBHINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYruX MpU
aHaJIM3€ Pa3IMyYHbIX BUJIOB YUE€OHOH NeATEIbHOCTH;

2) MMaTpUOTHUYCCKOI'O BOCIIMTAHUS:

ONCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTCUYCCTBCHHOM XHUMUU,
YBa)XCHUA K IPOLUECCY TBOPUCCTBA B obnactu TCOPHUU U IPAKTHYCCKOTO IIPUMCHCHUS XHUMUMU,
OCO3HAaHUA TOro, 4Yro JAJOCTHXXCHHUA HAYKHM CCTb PE3YyJbTaT AJIUTCIIbBHBIX Ha6JIIOII€HI/II\/JI,
KPOMMOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, IIOCTOSAHHOI'O TPpyAda y‘{éHbIX H IIPAKTUKOB,
HHTEPECCAa U MMO3HABATCIbHLIX MOTHBOB B INOJTYYCHUHU W IMOCJICAYIOIICM aHAJIN3C I/IH(bOpMaIII/II/I 0
MNEepCaAOBbIX JOCTUIKCHUAX COBpCMeHHOﬁ OTCUYECTBEHHOM XHUMHU,

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO IOBE/ICHMS;

CIOCOOHOCTH OLICHUBATh CUTYAllUH, CBA3aHHBIE C XUMHUECKUMHU SBJICHUSIMU,

U INPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEICHHE M TMOCTYIKM CBOMX TOBapUIIE C NO3ULUN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIIECACTBUN OTUX IIOCTYIIKOB;

4) bopMupOBaHUS KYJIBTYPHI 370POBBS:

NOHMMAaHUSA LIEHHOCTEH 3J0poBOro M 0Oe3omacHOro oOpasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
coOJTr0IeHHST TIPaBUJT 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMU B OBITY, TIOBCETHEBHON KU3HH U B
TPYAOBOH JAEATENbHOCTH;

MOHUMAaHHA NCHHOCTHU IMPaBUJI MHAWBUAYAJIBHOI'O0 U KOJIJICKTUBHOI'O 0e30IacHoro IIOBEJCHUS B
CUTYallUsX, YTPOXKAIOIIUX 3/0POBBIO U )KU3HU JIIOJEH;

OCO3HAHUS TMOCIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUs aJKoroJs,
HapKOTHKOB, KYpEHHS);

5) TpyZI0BOr0 BOCIIMUTAHUS:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEZIOBATEIILCKON  JESTEIHHOCTH,
0O0I1IeCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUIECKHUX 3a/1a4 COIMATbHON HANIPAaBICHHOCTH
(B paMKax CBOETro KJjacca, IIKOJIbI);

MHTEpeca K MPAKTHIECKOMY M3Y4EHHIO Mpogeccuii pa3IudHOTO poja, B TOM YHCIE Ha OCHOBE
PUMEHEHUS NPEAMETHBIX 3HAHUHN TI0 XUMUH;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYaJbHOW TPAaeKTOpUU OOpazoBaHMs, Oyaymiei
npodeccuu U peann3anui COOCTBEHHBIX )KH3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

6) SKOJIOTUYECKOTO BOCITUTAHUS:



HKOJIOTHYECKH 11eTIECO00Pa3HOr0 OTHOLICHHUS K IPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS KU3HH
Ha 3eMiie;

NOHMMaHM TJO00ATBFHOIO XapakKTepa OSKOJOTMYECKUX TMPoOIeM, BIUSHHUS 3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON Cpebl;

OCO3HAHMsSI HEOOXOIUMOCTH HCIOJIBb30BaHUS JOCTHKEHUH XMMHUHU Uil PEIIEHUS BOIPOCOB
paLMOHaIBHOIO IPUPOJOIOIB30BAHNUS;

AKTUBHOT'O HENPUATUS JEHCTBUM, IPUHOCAUIMX BPEI OKPYKAIOIIEH IMPUPOAHOU Cpele, yMEHMs
IPOTHO3UPOBATh HEOIArONPUATHBIC YKOJOTMUECKUE MOCIEACTBUS NPEeIIIPUHUMAEMbIX JeHCTBUI
U IIPEOTBpaIaTh UX;

HaJIM4YUS  Pa3BUTOIO  OJKOJIOTMYECKOIO  MBIIUICHUS, OKOJIOIMYECKOM KYJIbTYpbI, OIBITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOHN M COLIMATIbHON MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) IEHHOCTU HAY4YHOT'O TIO3HAHMSL:

c(OPMHUPOBAHHOCTH MMPOBO33PEHHsI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKHU U OOLECTBEHHOW MTPAKTUKU;

INOHUMaHMs crHeuu(UuKd XUMHMM Kak HayKH, OCO3HaHusi €€ poiau B (OPMHUPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUU LI€JIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIeM
MHUpPE KaK O €AMHCTBE IPUPOJABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOexXIEHHOCTH B 0CO0OM 3HAUYMMOCTHM XHMHUHM JJIs COBPEMEHHOW LMBHIM3alUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHS YEIOBEUECTBA — ChIPbEBOM,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOM O€30MacHOCTH, B PA3BUTUM  MEIUIIMHBI,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YJeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHON IPAMOTHOCTH: IIOHUMAaHHUs CYLIHOCTH METOIOB ITI03HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTHM HCIOJNb30BaTh IOJydaeMble 3HAHUS Ul aHalu3a U
OOBSICHEHUS SABJICHUI OKPYKAIOIIETr0 MUPA U MPOUCXOAALIMX B HEM U3MEHEHUH, YMEHHUS JIeNaTh
000OCHOBAaHHbIE 3aKJIOYEHUS Ha OCHOBE HAyYHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbIO
MIOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XMMHUECKHE 3HAHUS JJIsl pelIeHus IpobiieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K ITO3HAHUIO U MCCIIEI0BATENBCKOM JAEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CAaMOOOPa30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;
UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax NpodhecCuOHATBLHOM e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3y/abTAaThl OCBOEHUSI Y4eOHOro mpeaMera «XMMHs» Ha YpPOBHe
cpeiHero oouero 00pa3oBaHus BKJIKYAKOT:

3HaUUMbIe JUISI  (OPMHPOBAHMUSI MHUPOBO33PEHUS  OOYJAIOUMIUXCS  MEXAUCITUTUTMHAPHBIC
(MeXMmpenIMeTHbIE) OOIIeHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U criennupUKy METOAO0B TTO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, HAYYHBIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, Ha0II0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);



YHUBEpCaJbHbIE Y4eOHBbIE NeiicTBUA (TO3HABaTEeNbHbIE, KOMMYHUKATUBHBIC, PETYISTHBHBIC),
oOecrieunBaromue GopMupoBaHre (yHKIIMOHATLHONH TPAMOTHOCTH U COIIMATBHON KOMITETCHIINT
00yJaromuxcs;

CIOCOOHOCTh o0y4aromuxcs HCI0JIb30BaTh OCBOCHHBIE MEXIUCLUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJlbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MertanpenMeTHble  pe3yibTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIBHBIMH  y4eOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.
OgiaieHHe YHMBePCAJIbLHBIMU Y4eOHBIMH II03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIC JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyaJlu3upoBaTh MPOOJEMy, BCECTOPOHHE o€
paccMmaTrpuBaTth;

ONpPECIIATh LU ICATEIBHOCTH, 3a]1aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHIKCHHUS, COOTHOCHUTh
PE3YIbTATHI ACATCIbHOCTH C IIOCTABJICHHBIMHA LCIISAMHU,

UCIIOJIb30BaTh IPH OCBOCHHM 3HAHUH NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATUI H YCTaHaBJIMBaTb WX B3aUMOCBA3b, HWCIIOJb30BATH
COOTBETCTBYIOIIUE MOHITHUS JJIs1 OOBSICHEHHSI OTICJIbHBIX (DAKTOB U SIBIICHHIA,

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJIaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX pCaKHI/Iﬁ;
yCTaHABJIMBAThH MPUYUHHO-CIICCTBEHHBIC CBSI3U MEKIY H3y4acMbIMH SIBJICHUSMU;

CTPOUTL JIOTUYCCKUC PACCYKICHUSA (I/IHIIyKTI/IBHI)IC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (DOPMYJIMPOBATH BBHIBOJBI U
3aKJIIOYCHHS,

NPUMEHSTh B TMPOIECCE IMO3HAHUSA, HCIOJb3yeMble B XHMHUU CHUMBOIUYECKHE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MMO3HABATCJIBHBIX W IMPAKTHYCCKUX 3adad, NPUMCHATHL HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbIe UCCIIEIOBATENbCKUE ICHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;
(bopMynHpoBaTh LETH U 337a4d UCCIIEJOBAHUS, UCIIOIb30BaTh IOCTABIEHHBIE M CAMOCTOSTEIBHO
cOopMyJIMpOBaHHbIE BOINPOCHI B KAayeCTBE MHCTPYMEHTa IIO3HAHUS M OCHOBBI  JUIS
(bopMHpOBaHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIQ/IETh HABbIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W NIPOBEACHHUS  YUEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJO0M IpOIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (popmynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

nproOpeTaTh ONBIT YYEHUYECKOH MCCIIEI0BAaTEIbCKOM M MPOEKTHOM JEATENIbHOCTH, TPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHCKY METOJOB PEIICHUs MPAKTHUYECKUX
3a/1a4, MPUMEHEHHIO Pa3JIMYHbIX METOI0B TIO3HAHHUS.

3) pabota ¢ uadopmanueii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX HMCTOYHHMKAX WHGpOpManuu (HAyYHO-TIOMYJSpHAas JUTepaTypa
XUMHYECKOTO COJEpKaHus, CIpaBOuYHble MocoOus, pecypchbl WHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB W (OpM mpeacTaBieHUs, KPUTUYECKH OILEHHBATh €&
JIOCTOBEPHOCTH Y HENTPOTUBOPEYUBOCTD;



dopMynMpoBaTh 3ampoChl M TMPHUMEHATh pas3IHYHBIE METOAbI INpPU TOHUCKE H O0TOOpe
UH(pOpMaLnu, HeOOXOAUMOM IS BBINOJIHEHHsI yU€OHBIX 3a7au ONPeeIEHHOTO THIIA;
npuoOpeTaTh OMNBIT KCHOJIB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy NpeACTaBiIeHUS HWHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAQUECTBE CPEJICTBA MPHU pabOTe ¢ XUMHUECKON MH(pOpMaIuei:
IPUMEHATh MEXIIpeIMETHbIE (PU3NUecCKue U MaTeMaTHYeCcKHe) 3HaKU U CHUMBOJIBI, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIAHOCTH.

OBJIaIleHI/le YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3aaBaThb BOIIPOCHI 110 CYIIECTBY O6CY)K,Z[3.€MOI>'I TEMBI B XO0AC Auajiora
W/MIH JUCKYCCHH, BBICKA3bIBATb HIACH, (1)OpMy.HI/IpOBaTI) CBOM MPCHIOKCHUA OTHOCHUTCIBHO
BBIINTOJIHCHH A Hpe,Z[JIODKGHHOI;’I 3aJa4u,

BBICTYIIaTh C MPE3CHTAIMC pPEe3yJIbTaTOB IMO3HABATEIBHON JESATEIBHOCTH, TOJIYYCHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBITIOJHEHUH XHMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKON paboOThl IO HCCICIOBAHUIO CBOWCTB HW3Yy4aeMbIX BEIIECTB,
peaym3anyy yaeOHOro MpoeKkTa u (YOpMyJIUPOBATH BHIBOJIBI

10 pe3yJibTaTaM TPOBENEHHBIX HCCIEAOBAHUA TYTEM COIVIACOBAHUS TO3HMIMH B XOJC
00cyxaeHuss 1 0OMEHa MHCHHUSIMHU.

Osi1aieHHe YHUBePCAJbHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAThb M OCYILECTBJIATh CBOK II03HABATENbHYIO JIEATENBHOCTD,
onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUH NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee A3(p(HEeKTUBHBIN CIIOCOO UX pElIeHUs C yYETOM MOTyYeHHUS! HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

IMPEAMETHBIE PE3YJIBTATHBI
10 KJIACC
IIpeaMeTHbIe pe3y/ibTaThl 0CBOCHHUS Kypca «Opranundyeckasi XUMH» 0TPAXKaIOT:

c(hOPpMUPOBAHHOCTh TIPEACTABICHH O XWUMHYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, POJTU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOAWMOW JUIsl peUIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CHCTEMOW XMMHMYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE TOHSITHUS
(XMMHUECKUI 3JIEMEHT, aTOM, OJJIEKTPOHHass 000J0YKa aTromMa, MOJIEKYJa, BaJeHTHOCTS,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpamiéHHasl), MOJb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YIJIEpOIHBIA  CKeJeT,
(GyHKUMOHANIbHAA TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIIIEBOJAOPOABI, KUCIOPOA U a30TCOAEpIKAIIUE COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTypHOE



3BCHO, BLICOKOMOJICKYJISIPHBIC COG,Z[I/IHGHI/I}I); TCOPHUU U 3aKOHBI (TGOpI/IH CTPOCHUA OPraHNYICCKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHUMA, JICKAIIMC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOJIOTHUYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJyYeHUU U 0€30IaCHOM UCIIOJIB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTepHbIE MPU3HAKU IMOHSATHH, yCTaHABIMBATh HUX
B3aUMOCBSI3b, HCMOJB30BATh COOTBETCTBYIOIIME MOHSATUS MPHU OMKUCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIeHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUN XMMUYECKUX PEaKLMW, U3rOTABJIMBATH MOJCIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUISl WUUTIOCTPALMK X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHNS;

c(hOpMUPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPUHAJICKHOCTh HM3YUYCHHBIX OPraHUYECKHUX
BEIIECTB IO HX COCTaBy W CTPOCHHUIO K ONpeAeNéHHOMY KIacCy/TpyIie COeAMHEHUN
(YrJiieBolopoapl, KHUCIOPOJ M a30TCOJAEpXKAIINE COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusa o cuctemaruudeckoil Homenkiarype (IUPAC), a taxxke
MPUBOAUTH TPUBHUAJIBHBIE HA3BAHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
aleTUIICH, STWICHIVIUKOJb, TIUIEpUH, (QeHod, GopManbAeruj, ameTaibAerdj, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAsl KUCIIOTa, CTEApUHOBAsI KUCIIOTa, TIIIOK03a, (PyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEAEIATh BHJbl XHUMHMUYECKOW CBA3M B OpraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(l)OpMHpOBaHHOCTB YMCHUSA NPUMCHATH IMOJIOKCHHUA TCOPHUU CTPOCHHA OPraHNMYCCKUX BCIICCTB
A. M. BYTHepOBa JJIA O0OBSICHEHHUSI 3aBUCMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHMU,
3aKOH COXpaHCHUA MaCChl BCUICCTB;

c(hOopMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE U XMUMHYECKUE
CBOICTBa TUNHUYHBIX TMPEACTABUTENCH pPa3IMUHBIX KJIACCOB OpPraHMYECKHX BEIIEeCTB (METaH,
9TaH, ATWIEH, TMPONWIEH, aleTwieH, OyranueH-1,3, merwnOyraauen-1,3, OeH305, MeTaHOI,
ATaHOJ, ITUIECHTIUKONb, TIUIEpUH, (DeHOIN, aleTanbaerua, MypaBbiHas U YKCYCHasl KHCIIOTHI,
TIIF0OK03a, Kpaxmaj, IeJUII0JI03a, aMHHOYKCYCHAs KHUCIIOTa), WJUTFOCTPHUPOBATH TCHETHUYECKYIO
CBSI3b MEXIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIUX XHMMHUYECKUX PEAKIUN C MCTOIH30BAHUEM

CTPYKTYPHBIX (HOpMYII;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTEpHU30BaThb HMCTOUYHUKH YIJIEBOAOPOJHOTO ChIphs (HEQTH,
MPUPOJHBIA Ta3, yrojb), CIOCOOBI UX MEepPepadOTKH U MPAKTHUECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKu;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS IO XUMHUYECKHM YpaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM TPOJAYKTAa pEaKIUH MO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB

WM IPOJYKTOB PEAKIUN);

c(OPMUPOBAHHOCTh YMEHUH BIAJIETh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUSI, MCIOJB3YyEMbIX B XWMHHM IPH H3YYEHHM BELUIECTB M XHMHYECKUX SIBJICHUUI
(HaOnrofieHne, W3MEpPEHHe, OKCICPUMEHT, MOJACIUPOBAHUE), HCIONIB30BaTh CHCTEMHBIC



XUMHYCCKUC 3HAHUA OJId ITPUHATUSA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX
C BEIICCTBAMU 1 X IIPUMCHCHHUEM

c(OpMHUPOBAHHOCTh YMEHMM COONIOAATh MpaBujla MOJB30BAHUS XUMHUYECKOW IOCYIO0M U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh M  BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELIECTB [P HAarpeBaHUM, IOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHUM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu OoOpallleHUuU C BEIIEeCTBAaMU U JIAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTAaThl
XUMHYECKOTO SKCIIEpUMEHTa B (hOpME 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUH u
(dbopMynUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKU AaHAJIU3UPOBAThb XMUMHMUYECKYI0 HH(OpMAlHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOIIIOATh MPaBHiIa SKOJIOTHYECKH 11€JIECO00Pa3HOTO MOBEACHUS B
ObITY M TPYAOBOW JEATEIbHOCTH B ILEJIAX COXPAHEHUS CBOETO 3/0pOBbS M OKpYKarollen
IIPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha >KMBBIE OPIaHU3MBI OIPEIEIEHHBIX
OpPraHMYECKUX BEIIEeCTB, MOHUMAas cMblci mnokaszarens I1JIK, noscHATe Ha nmpumepax crocoObl
YMEHBLIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEJI0BEKA.

11 KJIACC

IlpenmeTHble pe3yJbTaThl OCBOEHHsI Kypca «OOmas M HeopraHudeckasi XUMHUS»
OTPAKAIOT:

c(OpMUPOBAHHOCTh TPEACTABIECHUI: O XHMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJM XUMHH B TMO3HAHWUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW i peleHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOMU Cpelie;

BIIQJICHUE CHCTEMOW XMMHYECKUX 3HAHUM, KOTOpass BKJIOYAET: OCHOBOIIOJIATAIOIINE IOHSATUSA
(XMMHYECKHUI 3]IEMEHT, aTOM, H30TOII, S-, P-, 0- 37IeKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIA O0BEM, BaJEHTHOCTh, OJJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCICHUS,
XUMUYECKast CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KPHUCTALTHYECKAs
pemérka, THUOBl XUMHYECKHUX  pEaKIHMil, pacTBOpP, DIIEKTPOJUTHI,  HEIIEKTPOJUTHI,
ANEKTPOJIUTHYECKAS JTUCCOIMAINSA, OKHCIUTENh, BOCCTAaHOBHUTENb, CKOPOCTh XUMHUYECKOH
peaklMy, XHUMHUYECKOE pAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUsl BJIEKTPOJIUTUUYECKOU
qucconuanuu, nepuoandeckuii 3akon Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUs] MACChl BEIIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHUMAaHUA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBJICHUN, (PAaKTOIOTUYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHUH W 0€301aCHOM HCITOJIb30BAaHWN BKHEUIUX HEOPTAaHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIHHOCTH YEeTIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTepPHbIC MPHU3HAKH TOHSATHHA, YCTaHABIMBATH HMX
B3aMMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOINUE IIOHATHA IPU OINMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;



c(OPMHUPOBAHHOCTb YMEHHUH HMCII0JIb30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsS (HOpMYI
BEUIECTB M YPABHEHMM XMMMUYECKUX peakiuil, cucremarnyeckyro HomeHkiatypy (IUPAC) u
TPUBMAJIbHBIE HA3BAHUS OTIEJbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIi ra3, yrJIeKHCIbId ras,
aMMHuax, raiméHasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAS COJA, IUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh yYMEHHUI ONpEAENATh BAJCHTHOCTh M CTEMEHb OKHCICHHUS XMMHUYECKHX
3JIEMEHTOB B COEMHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUECKON CBS3U (KOBAJICHTHAs, MIOHHAs,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHas, MOJIEKYJIApHAs, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHATIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB M0 UX
COCTaBY K ONpENeIEHHOMY KIAacCy/TpyIIe COeIUHEHHH (MpOCThbie BElEeCTBA — METallbl U
HEMETaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIE TUAPOKCHIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHUN PacKphIBaTh CMBICT Ieproauyeckoro 3akoHa J[. 1. Menneneesa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0ObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHUX
anemeHToB 1-4 mnepuonoB Ilepuogmyeckoit cucrembl Xumudeckux odnemeHtoB [l U
MenzeneeBa, HCIHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XWMHUYECKHMX OJEMEHTOB U HX
COeIMHEHUH 10 nepuoAam u rpynnam [lepuoandeckoil cucremMbl XUMUYECKUX 31emMeHToB /. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHMH XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3INYHBIX KIIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE IE€HETHUYECKOMN
CBSA3M MEXJy HEOPraHMYeCKHMHU BEIECTBAMHU C IOMOILIBIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PUIMPOBATh XUMHUYECKHE pEAKIHH TI0 Pa3IuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
M3MEHEHUIO CTENeHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIACTHIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHUM COCTaBIATh YpaBHEHUs pPEAaKUUH pa3jIMyHBIX THUIIOB, IMOJIHBIE U
COKpaIEHHBIE YPAaBHEHUs pEaKlIMi MOHHOrO OOMEHa, YYUTBIBas YCJIOBHUS, NPU KOTOPBIX 3THU
peakuuy UIyT 10 KOHIA;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPpOBOAWUTL PCAKIMU, NOATBCPIKAAIOIINC KaueCTBEHHBLIM COCTaB
Pa3IMYHBIX HCOPraHMYECCKHUX BEIICCTB, PaClliO3HAaBaTh OINBITHBIM HYTéM HOHBI, ITPUCYTCTBYIOIIUC
B BOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCUICCTB;

c(OPMUPOBAHHOCTh YMEHUH paCKphIBaTh CYIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBHTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH peakuuud OT
pasNuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JIeXKAllUe B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh



npecTaBieHuid 00 OOIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOU3BOJCTBA;

cOpMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C WCIIOJIB30BAHUEM IOHSTHSI «MaccoBas
A0JI1 BEIICCTBA B paCTBOPCH, 00BEMHBIX OTHOIIEHHI Ta30B IIpu XUMHUYCCKUX PCAKIUAX, MACChL
BEIECTBA WK 00bEMA I'a30B 110 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO
U3 YYacTBYIOIIMX B PEaKIUH BEIIECTB, TEIUIOBOrO 3(dekra peakuud Ha OCHOBE 3aKOHOB
COXPaHEHUS MacChl BEIIECTB, IPEBPAICHUS U COXPAHCHHS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHMH COONIOAATh MpaBUiIa TOJH30BAHUS XUMHUYECKOH IMOCYIOW H
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBaTb M BBIIOJHATH XUMHUYECKUH  3KCIEPUMEHT
(pa3znoxeHue NepoKcHaa BOJOPOAA B MPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHbI, HA KaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbIX
3aga4y no temaM «Mertamib» U «HemeTtamibl») B COOTBETCTBUM C IpaBWIAMU TEXHUKU
0€30I1aCHOCTH NPH 0OpallleHUH C BELIECTBaMH U JIAOOPaTOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIAThH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHMEHTa B (hopMe 3almucH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u

ApyTHX);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOaTh MTPaBUiIa SKOJIOTUYECKH 11€71€CO00pa3HOro MOBEICHUS B
OBITY W TpPYAOBOM JAEATEIPHOCTH B LEISIX COXPAHEHHUS CBOEro 3J0pOBbS M OKpY’Karollel
MIPUPOJHOM CPElbl, OCO3HABATh OMACHOCTh BO3JAECHCTBHS HA KMBBIE OPTaHU3MBbI OIPEIEIEHHBIX
BelIeCTB, MoHUMas cmbica nokaszatens [1/IK, moscHsITh Ha nmpumepax crocoObl YMEHBLICHUS U
[IPEAOTBPALICHUS UX BPEIHOIO BO3JACUCTBUSA HA OPraHU3M YEI0BEKA.

TEMATHYECKOE INTAHUPOBAHHUE

10 kaace

Ne HaumeHnopanue Kon- | IlIporpammuoe OcHoBHBIE Buael | DOP u IIOP JlesITeILHOCTL  yUMTeNst

nn/ | pasgeios " TeM | BO cojiep:kaHue JesTeIbHOCTH yYaIuXcst yueToM padoueii mporpaMmsbl

n y4eGHOro mpeaMera 4aco BOCIHUTAHUS

B
1 Mpeamer 2 Ipeamer opranuveckoii | PackpsiBaTh cMBICH 1.http://school- VYcranosneHue
OopraHn4ecKoi XUMHUH: e€ H3y9aeMbIX HOHATHI collection.edu.ru/cat JTOBEPUTENHHBIX OTHOIICHHUI
XHMHH. Teopust BO3HHKHOBEHHE, (BBIBIIATH UX alog/rubr/d05469af- ¢ 00yJaroIUMHCS,
cTpoeHust pa3BHTHE M 3HAYCHHUE B XapakTepHbIe IPU3HAKH), 69bd-11db-bd13- CIOCOOCTBYOLINX
OPraHNYecKux MOJTY4€HUHU HOBBIX YCTaHaBIUBATh UX 0800200c9c10/ MMO3UTHUBHOMY BOCIIPHSATHIO
COeIMHeHMIt AM. BEIIECTB U MAaTEpPHUAJIOB. B3aMMOCBSI3b. 2. fipi - ®UIIN - 00y4aromumMucs TpedoBaHUN
Byrtaeposa (2 u) Teopust ctpoeHus TIpuMeHATh NOJIOKEHHS (benepanbHBII 1 TIPOCHO yIUTeIIs,
OPraHUYECKUX TEOPUH CTPOCHUS HHCTHUTYT [PHUBIICYCHHUIO X BHUMAHUS

coequHeHn A.M.
BbytnepoBa, e€ ocHOBHBIE
TIOJIOXKEHUSL.
CtpyKTypHBIEe (OPMYIIBI
OPraHMYECKHX BEIIECTB.
I" omonorus, usomepusi.
Xumundeckas CBs3b B
OpPraHUYECKUX
COETMHEHHSAX: KPaTHbIE
CBSI3H, O- U II-CBS3H.
Ipencrasnenue o
KJaccuduKanuu
OPTaHUYECKHX BEIIECTB.
Howmenknarypa

OpraHUYEeCKUX BEHIecTB A.
M. Byrneposa ais
00BACHEHNS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT X
€OCTaBa M CTPOCHHUSL.
Hcnonb3oBath
XHUMHYECKYIO CUMBOIHKY
JUTSL COCTaBJICHHSI
MOJIEKYJISIPHBIX
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpamEHHo#t) popmyn
OpraHUYECKUX BEIIECTB.
Onpenensite BUIbI

MeJarOTHIeCKUX
n3mepenuid. EI'D -
KOHTPOJIBHO
HU3MEpUTEIbHBIE
MaTepHabl (JIeMo
EID);
DenepanbHbIid 0aHK
TECTOBBIX 3aJJaHUH
(OTKPBITHII
CErMeHT);

3. edunews - "Bce
151
nocrynapmux"

K 00CyX1aeMoii Ha ypoKe
nHGOpPMAaLHH, aKTHBU3ALIN
HX TI03HABATEIbHON
JIeSTEILHOCTH;
[Tobyxnenne oOyJaromuxcs
cO0JTI0/1aTh Ha YPOKE
OOIIENPHHATHIE HOPMBI
TIOBEJICHHUS, IPaBHIIa
OOIIEHHUS CO CTAPLIMNMH U
CBEPCTHUKAMH, IIPHHI[HIIBI
y4eOHON AUCLMIUIMHBI K
CaMOOpTaHHU3aIUH;
[IPHUBIICYCHIE BHUMAHUS
00y4aromuxcst K
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OPraHUYECKHUX
COEAMHEHUH
(cucremarmdeckas) U
TPUBHAJIIbHBIC HA3BAHNUS
BaXKHEHIINX
mpecTaBuTenei
KJIACCOB OPraHM4ECKHX
BEIIIECTB.
JKcrepuMeHTANIb
HbI€ MeTO/1bI H3y4YeHHUs
BelecTB U HX
npeBpanieHuii®
JlemoHcTpanum:

- 03HAKOMJIEH
He ¢ odpa3uamMu
OpPraHUYecKuxX
BellecTB U
MaTepHaJIaMH Ha UX
0CHOBeE;

XUMHYECKOH CBA3H
(oaMHApHBIE, KPaTHBIC) B
OpraHUYEeCKUX
COCIMHEHUSX.

PackpbiBaTh poib
OpraHUYEeCKOW XUMHUH B
HPHPOJE, XapaKTepPU30BaTh
ee 3Ha4YCHUE B XKH3HU
YeJI0BeKa,
HIUTFOCTPUPOBATH CBA3b C
JIPYTHMH HayKaMH.

Hab6monats n
OITMCHIBATh
JIEMOHCTPALIHOHHBIE
OIIBITHI; IIPOBOAUTH 1
OIMHUCHIBATH JTA0OPATOPHBIE
OIIBITHI M IIPAKTHYECKHE
paboTst

LICHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypoKax
SIBTICHUI, OpraHu3aI}s nX
paboTsI ¢ moayyaeMoil Ha
YPOKE COLMaIbHO 3HAUUMOM
nHbopManuei;

BKJIOYEHHE B YPOK UIPOBBIX
HPOLEAYP C LENIbIO

TOAAEP KAHUSI MOTHBAIINH
00y4aroIIUXCs K HOIYyYEHHIO
3HAHHUH, HaJTa)KUBAHUIO
MIO3UTHBHBIX
MEXIIMYHOCTHBIX
OTHOLIEHHUH B KJ1acce

- OIIBITHI 1O
MpeBpaleHnIo
OpPraHUYecKux
BelecTB PH
HarpeBaHUH
(n1aBjeHue,
00yriIMBaHHe U
ropeHue).
- JlabopaTopH
b€ ONBITHI:
- MOfIeTHPOBaHHE
MOJIeKY.JT
OpraHn4ecKHx
BelIecTB:
YriieBogopoabl U HX 12 AJIKaHBI: CcOCTaB U PackpbiBaTh CMBICIT 1.http://school- Vcranosnenue
NPHUPOHBIE CTpOCHHE, U3y4aeMbIX HOHATHH collection.edu.ru/cat JIOBEPHUTENBHBIX OTHOILICHHUI
HCTOYHUKH TOMOJIOTHYECKUH  PSiL. (BBISIBIIATD ux alog/rubr/d05469af- ¢ 00ydaroIIIMuCH,
Meran u 3TaH - XapaKTepHbIe 69bd-11db-bd13- CITOCOOCTBYFOIINX
MpOCTEHIIIe MPU3HAKH), 0800200c9c10/ MO3UTHBHOMY BOCTIPUSITHIO
MIPEICTaBUTEIN yCTaHaBIHUBaTh ux 2. fipi - ®UIIHA - 00y4aromumMucs TpedoBaHUN
AJIKaHOB! COCTaB, B3aMMOCBS3b, (benepanbHbIiH 1 Ipock0 yauTens,
XUMHYECKOe HCIOJIB30BaTh HHCTHUTYT MPHUBIICYCHHUIO X BHUMAHUS
CTpOCHHE, COOTBETCTBYIOIINE MEAAarOTHYECKUX K 00CyX1aeMoil Ha ypoke
¢m3nueckne " TOHATHS TP OIHCAHUU n3mepernid. EI'D - nH(OpMAaLHHN, aKTHBHU3ALIN
XUMHYECKHE CBOICTBA cocTaBa, CTPOCHHA H KOHTPOJIBHO UX MO3HABAaTEIbHON
(peakiyy  3aMelIeHuUs HpeBpareHuit H3MEPUTEIbHbIC JIeATEILHOCTH,
u TOPEHHS), OpraHMYEeCKHX MaTepHas! (1eMo IMoGyxaenne obydaromumxcs
HaXO0XKICHUE B COEIMHEHHIA. EID); co0JII0/1aTh Ha YPOKE
npupoje, MOIydYeHHE Hcnonb3oBath ®DenepanbHbIil 0aHK OOIENPHHATHIE HOPMBI
U IIPYIMEHEHHe XUMHYECKYIO TECTOBBIX 3aJ[aHUH TIOBEJICHHS, IPaBIIIa
AJKEHBI: COCTaB H CHUMBOJTUKY ISt (OTKPBITHIH OOIIEHHUS CO CTAPLIUMH U
CTpOCHHE, COCTaBIICHHUS CErMEHT); CBEPCTHUKAMH, IIPUHIIHIIBI
TOMOJIOTHYECKUI sl MOJIEKYTISIPHBIX u 3. edunews - "Bce y4eOHOH TUCIUIUINHEI 1
OTuneH - mpocTeinmit CTPYKTYPHBIX ISt CaMOOpraHu3alyH;
NIPEACTaBUTEND (pa3BépHyTOii, nocrynapmux" NIPHUBJICYECHNE BHUMAHUS
AJIKCHOB! COCTaB, cokpamEHHol) (opmyn 00yJaromuxces K
XUMHYECKOe OpraHUYECKUX BEIECTB. LIEHHOCTHOMY aCIIeKTy
CTpOCHHE, VcraHaBnuBaTh U3y4aeMblX Ha ypOKax
¢u3nueckue u TIPHHAUIKHOCTD SIBJICHUH, OpraHU3alus UX
XUMHUYECKHE CBOMCTBa BEIIIECTB K paboTHI ¢ IONTy4aeMoii Ha
(peaxiuu OMpPEACICHHOMY KIIacCy YPOKE COLHANBHO 3HAYUMO
THIPUPOBAHUS, YIJIEBOJJOPOIOB o nHdopManuei;
raJOreHHPOBaHMS, COCTaBY M CTPOCHHIO, BKJIIOYEHHE B YPOK UIPOBBIX
THApaTaIyH, Ha3bIBATh nux o HPOLEAYP C LEIbI0
OKHCIICHHS u CHCTEMaTH4eCKON TIO/AICPIKAHUS. MOTHBAIINK
TIOJIUMEPH3AIHHN ) HOMEHKJIATYpE; 00y4aroMmuXCs K HOITy4EHHIO
HaXOXK/ICHHE B HPHBOJUTD 3HaHMii, HAJTaXKUBAHHUIO
IpUpose, TOTydIeHUE TPUBHAJIBHBIC HA3BAHHS TIO3UTHBHBIX
U IPUMEHCHHE. OT/JENBHBIX MEKITMYHOCTHBIX
AJKaIuEeHbl: TIpeCTaBUTENeH OTHOIIIEHHH B Kjlacce
Oyranuen-1,3 u YIJIEBOJIOPOJIOB.
MeTmioyTaaueH-1,3, Onpenensts BHUBI
XUMHYECKOe XHMHYECKOH CBS3H B
CTpPOGHHE,  PeaKuus MOJIEKyJIax
MOJIMMEPH3AIUH, YIIICBOJOPOIOB;
PUMEHCHHE (st XapaKTepU30BaTh



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://www.fipi.ru/
http://www.edunews.ru/

CHHTE3a TIPUPOJHOTO
u CHHTETHYECKOTO
KaydyKa U Pe3HHBI).
AJIKHMHBI: COCTaB M
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKUI PsL.
Anerunex -
MpOCTEeHIINI
HPEACTaBUTENb
AJIKMHOB!
XUMHYECKOe
CTpOCHHE,
¢usnueckue u
XHMHYECKHE CBOICTBa
(peakuuu
THAPUPOBAHMS,
raJoreHHPOBaHHUS,
THJpATalMd TOPEHMs),
HaXOX/IeHHE B
IpUpOse, IOITydeHHE
U HPUMECHECHHE
Apenbl:  OeHzon U
TOYOI, COCTaB,
XUMHYECKOE CTPOCHHUE
MoJeKya, (usnaeckue

COCTaB,

u XUMHYECKHE
cBoifctBa  (peakuuu
TalOreHUpOBaHUA U
HHUTPOBAHHUA),
ToTy4YeHne u
HPUMEHCHHE.

Bnusane Oenzona Ha
opraHusM uenoBeka. [’
CHEeTHYEeCKast CBSA3b
YIJICBOJOPOIOB

Ipupoausblii ras.
TonytHbie HedTsIHBIC
rael. Hepts u eé

TIPOHCXOK/ICHNE.
Crioco0st
nepepaboTkn  He(TH:
TIEPETOHKA,  KPEKUHT
(TepMUYECKHUH,
KaTaJIMTHYECKHUIA).
IMpomyxTe!

nepepabotku  HedTH,
UX I[pUMEHEHHE B
MPOMBIIIICHHOCTH U B
OBITY. Kamennsrit
YTOJIb ¥ MIPOJYKTHI €T0
nepepaboTKH.
IJKCNEePUMEHTAIbHBI
€ MeTOAbl M3y4YeHHust
BelIeCTB " uX
NpeBpalIeHHI

* JleMoHCTpaImu:

= KOJUIEKITHU
«Hedte» 11 «YTOMBY;

- Buaeopparme
HT «Bynkxanuzanus
PE3UHBD».

- JlaGopaTtopHsI
€ OIIBITHI:

- KaueCTBEHHOE
OlpesieNeHNHe  YIiieposa
u BOZIOpOZIA B
OpraHUYeCKuX
BEIIIECTBAX;

- 03HaKOMJICHH
e c obpasnaMu
[UIACTMACC, KaydyKOB M
PE3UHBI;

- MOJCIIMPOBAH
nue MOJICKYJT
YIJI€BOIOPOI0B u

3aBHCHMOCTh
pEaKLMOHHOM
CIOCOOHOCTH
YIJIEBOJIOPOJIOB or
KpPaTHOCTU KOBAJICHTHOM
CBSI3H.

XapakTepu3oBaTh
COCTaB, CTpOeHHE,
MIPUMEHEHHE,
¢u3nueckue u
XHMHYECKHE CBOKMCTBA,
Ba)KHEHIINE  CIOCOOBI
MOJNyYCHUSI  TUIHYHBIX
npeacTaBuTeNei
Pa3IHIHBIX KJIaCCOB
YIJIEBOAOPOIOB (METaHa,
9TaHa, 9TUJICHA,

aneruieHa, OyraaneHa -
1,3, 6ensoua, ToNyoNa).
BouBisate
TEHETHYECKYIO CBSI3b
MEX/y YIIE€BOJOPOIAMH
U T[OATBEpXkAaTb €€
HAJIMYAE ypaBHEHUSIMH
COOTBETCTBYIOLINX
XUMHYECKHX PEaKUUi ¢
HCIIOJIb30BaHUEM
CTPYKTYpHBIX  (opMyIt
XapakTepu3oBarh
HCTOYHHUKHI
YIIIEBOJIOPOIHOTO CHIPBSI
(uedTh, TPUPOIHBII a3,
Yrojb), CHOCOOBI  HX
nepepadoTKH u
[PAaKTUYECKOEe
[pUMEHCHHE
HOJIy4aeMbIX IPOYKTOB.
Hcnones3oBath
€CTECTBEHHO-HAYYHBIC
METOJBl  MO3HAHUS -
HPOBEJICHHE,
HaOIroJeHHe u
OIHCAaHHEe XHUMHYECKOTO
9KCIIEPUMEHTA
(;1abopaTopHBIE OIBITEI X
TPaKTUYECKHE paboThI).
Cnenosarhb NpaBUIaM
GesomacHolf paboTHI B
nabopatopun pH
UCIOJIb30BaHNH
XUMHYECKON IMOCYIBl |
000pyOBaHUS, a TaKXKe
npaBuiaM oOpalleHus: ¢

BEILlECTBAMHU B
COOTBETCTBHU c
UHCTPYKLHUSIMH
BBINOJHEHUS

11a00paTOPHBIX ~ OIBITOB
U TMPaKTHYECKUX pPadoT

o TIOJTyYEHUFO u
U3y4EHUIO
OPraHHYeCKHX BEIIEeCTB.
IpencraBnars
pe3yIBTATHI
JKCHepuMeHTa B (opme
3aIicu ypaBHEHHH
COOTBETCTBYIOIINX

peaxiuit Hu nenaTh
BBIBOJIBI Ha HMX OCHOBE.
ITpoBoaUTE BBEIYKCIIECHUS
as onpesieneH s
MOJIEKYJISIPHOM
(hopmyst
OPraHUu4YeCKOro
BEIICCTBA, o
YPaBHEHHIO XUMHYECKOH
PCaKIMHL..
CaMocToATeIbHO
NJIaHUPOBATh u




TaJIOTCHOIIPONU3BOAHBIX.

- [pakTuyeckn
€ paboThI:
Ne 1. Tlomydenue
STUIEHA W U3YYEHHE
ero CBOWCTB. .
Pacuérnable 3aaun:

OCYUICCTBIIATH CBOIO
TO3HABATEIbHYIO
JACATCIBHOCTD,
IPpUHUMATh AKTHUBHOC

ydacTHe B TIPYIIIOBOMH
y4eOHOIl TesTeTbHOCTH

- onpeeneHne
MOJIEKYJISIpHOI
(bopmyJb
OpraHu4ecKoro
BEIECTBA 110 MACCOBBIM
JOJISIM aTOMOB
XUMHYECKUX JIEMEHTOB;
pacuérsl o
yPaBHEHHIO
XUMHYECKOHN peakinu
Kuciopon- 14 | TlpenenbHble PackpbIBaTh CMbICIT 1.http://school- VcranosieHue
a30Tcoep:KaIue OJJHOATOMHBIE CITUPTHI: H3y4aeMbIX MOHATHI collection.edu.ru/cat JIOBEPHUTENBHBIX OTHOILCHHUI
opraHu4ecKue METaHOJI M 3TaHOII, (BBISIBIIATB UX alog/rubr/d05469af- ¢ 00y4JaroIIIMHUCH,
COeIHHEeHHs XUMHYECKOE CTPOCHHE, XapakTepHbIC IPU3HAKH), 69bd-11db-bd13- CIOCOOCTBYOMINX

¢bu3nueckue u
XHMHYECKHE CBOHCTBA
(peakiyy ¢ aKTUBHBIMH
MeTaJulaMHy,
rajoreHOBOJJOPOJAMH,
ropeHue), IPUMEHEHHE.
BonopoaHast cBsi3b.
dusnonaoruueckoe
JIEMCTBHE METAHOJIA U
JTaHOJIa HA OPTaHH3M
YenoBeKa.
MHOroaToOMHbIE CITUPTBHI:
STUJICHIJIUKOIIb 1
TIIHIEPUH, XUMHYIECKoe
cTpoeHHe, HH3nIECKUe 1
XUMUYECKUE CBOUCTBA
(B3aumopeiicTBHE CO
IIEJIOYHBIMH METaJLIaMH,
KaueCTBEHHAs PEaKIs
Ha MHOTOAaTOMHEIE
CITHPTBI).
Du3HOI0rNYECcKOe
JelicTBHE Ha OpraHu3M
yenoBeka. [Ipumenenue
IJIMIEpHHA U
STUJICHTIUKOJISL.
®enon. Ctpoenne
MOJIEKYJIbI, (PU3HYECKHE
W XHMHYECKHE CBOHCTBA
(enona. TOKCHYHOCTD
(denona, ero
¢usmronornyeckoe
JieficTBre Ha OpraHu3M
yenoBeka. [Ipumenenue
(enona

ANbJETUIbL:
(dopmansaerua u
areTanbAeru,
XUMHYECKOE CTPOCHHE,
¢busnueckue u
XHMHYECKHE CBOWCTBA
(peakuuu OKUCICHUS U
BOCCTAHOBJICHHS,
Ka4yeCTBEHHBIE
PeaKIum), TTOTy4eHHe 1
[IpPHMEHEHHE.

O/IHOOCHOBHBIE
npeneabHbIe
KapOOHOBBIE KHCIIOTBI:
YKCyCHasI KHCIIOTa,
XHMHYECKOE CTPOCHHE,
¢bm3uueckue u
XUMHYECKUE CBOHCTBA
(oOmime cBoiicTBa
KHCIIOT, PeaKIUst
aTepuduUKaym),
MOJTyYCHHE

YCTaHABJIMBATh UX
B3aMMOCBSI3b,
HCIOJIb30BATh
COOTBETCTBYIOLHE
MOHATHS TP ONHCAHUU
cOCTaBa, CTPOCHHUS U
NpeBpaIeHUi
OpraHMYEeCKHUX
COEIMHEHMIL.
Hcnonb3oBath
XHUMHYECKYHO CUMBOIIHKY
JUTSE COCTaBJICHHSI
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpalEHHOI) popmy
OpPraHMYECKUX BEIIECTB.
VYcranaBiauBaTh
MIPHUHA/UISKHOCTD BEIIECTB
K OIIPEEICHHOMY KJlaccy
10 COCTaBY M CTPOCHHUIO,
Ha3bIBaTh UX 10
CHCTEeMaTHYECKON
HOMEHKJIATYpe; IPUBOJUTH
TPHUBUAIILHBIE
Ha3BaHUAOT/ICIIBHBIX
TpecTaBUTeNeH
KHCJIOPOACOAEPIKALIUX
COCTUHEHUH.
XapakTepHu30BaTh COCTaB,
CTpOEHHE, IPUMEHEHHE,
¢busmgeckne n
XUMHYECKHE CBOMCTBA,
Ba)XKHEHIITHE CIIOCOOBI
TIOTY9IEHHUS] THITMIHBIX
TpecTaBUTeNeH
Pa3NUYHBIX KJIACCOB
KHCJIOPOACOEPKALIMX
COeMHEHUH (MeTaHona,
9TaHOJA, TIIUIEPUHA,
(enona, popmanbernia,
aleTanbAerua, yKCyCHOM
KHUCIIOTBI, TJFOKO3HI,
caxapo3bl, Kpaxmala,
LIEJUTIONIO3b] ); BBISBIISATH
TEHETUYECKYIO CBA3b
MEXY HUMH U
MOJTBEPXKATh €€ Halu4ue
YpaBHEHHSAMH
COOTBETCTBYIOIIUX
XHMHYECKHX PEeaKIuii ¢
HCIIOJIb30BaHHEM
CTPYKTYPHBIX GOpMYIL.
OnuceBaTh COCTaB,
XHMHUYECKOE CTPOCHUE U
MIPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX

0800200c9c10/

2. fipi - ®UNMA -
(benepanbHbIit
HHCTHUTYT
NeJarOrHIeCKUX
u3mepenuit. EI'D -
KOHTPOJIBHO
HM3MEPHUTEIIbHbIC
Marepuaisl (1eMo
ETD);
DenepanbHbIid OaHK
TECTOBBIX 3alaHUI
(OTKPBITBII
CETrMEHT);

3. edunews - "Bce
151
nocrynapmux"

HO3UTUBHOMY BOCIIPUSITHIO
00yJaroImuMIcs TpeOOBaHHI
U TIPOCHO y4HTEIIs,
HPHUBIICYCHHIO X BHUMAHUS
K 00CyXIaeMoii Ha ypoke
nHpOPMAIMH, AKTHBU3ALIUN
HX HO3HABATEIbHON
JIeATEINbHOCTH;
[obGyxnenue obyqaromuxcs
co0JII0/1aTh Ha YPOKe
OOIIEIPHHSITHIE HOPMBI
HOBEJICHHUS, TIPaBUiIa
OOILEHHUS CO CTAPLIUMH U
CBEPCTHUKAMH, IPHHIIUIIBI
y4eOHOM AUCUMIUIMHBI K
CaMOOpraHU3aLMH;
IpUBJIEYCHNE BHUMAHUS
00y4aromuXcs K
LIEHHOCTHOMY aCIIeKTy
n3yJaeMbIX Ha ypoKax
SIBIICHUH, OPTraHU3ALML UX
paboTHI ¢ IoNTy4aeMoi Ha
YpPOKE COLMAJIbHO 3HaYUMOit
urdopmanmeit;

BKJIIOYEHHE B YPOK HIPOBBIX
IIPOLEAYP C LETBI0
HOJUIePKaHHUsT MOTHBALIN
00y4aroMuUXCs K HOIy4EHHIO
3HAHUH, HATA)XUBAHUIO
MO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIEHUH B KJIacce
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IIpHMCHEHHE.
CreapuHoBas 1
OJICMHOBAsI KMCJIOTHI KaK
HPEACTABUTEIN BBICIIHX
KapOOHOBBIX KHCIIOT.
MBbD1a KaK COJH BBICIIAX
KapOOHOBBIX KHUCIIOT, UX
MololIee JIEHCTBHE.

Croxuble 3)UPBI
KaK HPOU3BOJIHBIC
KapOOHOBBIX KHCIIOT.
I'maponn3 cnoxKHBIX
a¢upos. XKups! kak
IIPOM3BOJIHbIE
[JIMLEPHHA U BBICIIHX
KapOOHOBBIX KHCIIOT.
T'unponus sxupos
VrieBojpl: COCTaB,
KJIaccuuKanus
YIJIEBOAOB (MOHO-, T~ 1
IOJTUCAXapH/IBI).
T'moko3a - npocreimmii
MOHOCaXapuu:
0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3HYECKUE
U XMMHYECKUE CBOUCTBA
TIIFOKO3BI
(B3aumMogeiicTBHEe C
ruapokcuom meau(Il),
OKHCIICHHE aMMHUAaYHBIM
PacTBOpPOM OKcHJa
cepebpa(l),
BOCCTaHOBJICHUE,
OpO’KeHYE TIIFOKO3bI),
HaxO0XCHHE B IPUPO/IE,
[IPUMEHEHHUE TIIIOKO3HI,
Ouoorn4eckas poib B
KU3HEESTEIbHOCTH
OpraHy3Ma YeJIoBeKa.
®dorocunTtes. Ppykroza
KaK U30Mep TIIFOKO3BI.

Caxapo3sa -
MIPe/ICTaBUTEITh
JIMCaXapuJIOB, THAPOIH3
caxapo3bl, HAaXO)KICHUE
B IIPHpPOJIE U
npumenenue. Kpaxman u
IEJITI0II03a KaK
MIPUPOHEIE TOJTUMEPHI:
CTpOCHHE KpaxMaia u
TEJITIOIIO36],
¢busmdeckne n
XMMHYECKHE CBOWCTBA
Kpaxmaia (THIpOIIH3,
Ka4eCTBEHHAsI PEaKIys C
HOJIOM).

JKCNEePHMEHTAb
HbIe METO/IbI U3y4YeHHsI
BelecTB U HX
NnpeBpalleHunii: ©
JlaGopaTopHble
ONBITHI:

- ropexue
CIHPTOB;

= B3auMojieicT
BHe IIHLIEPHHA C
ruapoxcuaom meau(Il);

- Ka4YeCTBeHH
bl€ peaKiuu
aJIbernaI0B
(oxkucienune
AMMHAYHBIM
PacTBOPOM OKCHJIA
cepebpa u
THIPOKCHIOM
meau(ID);

- B3auMojielicT

3HaYEHHE IS
KU3HEAESTEIbHOCTH
opranu3MoB. Oco3HaBaTh
OIIACHOCTh BO3/IEHCTBUS HA
JKUBBIE OPraHU3MbI
OIIpe/IeTIeHHBIX
OPraHUYECKHX BEILECTB,
MOSICHSATH Ha IIpUMepax
CI0COOBI yMEHbBIICHUSH
MpeIOTBPAILEHHUs HX
BpEIHOr0 BO3JICHCTBUS Ha
OpTaHU3M 4eI0BeKa.
Hcnons3oBath
€CTECTBEHHO-HAayYHbIE
METO/IBI TO3HAHUS -
MpoBeJieHue, HaOII0IeHE
U ONUCAaHUE XUMUYECKOTO
JKCIIEpHMEHTa
(;1abopaTopHbIE OMBITHI
MPAKTUYECKUE PabOTBHI).
CrenoBath
npaBuiiaM 0e301acHon
paboTsl B 1abopaTopru
IIPU UCIOJIb30BAHUU
XUMHYECKOH MOCY bl 1
000py1OBaHMs, a TAKKE
IpaBHIaM OOpaIeHHs ¢
BEILECTBAMH B
COOTBETCTBUH C
HHCTPYKIUSIMHI
BBITIOJIHEHHUS
J1a00pPaTOPHBIX OIBITOB U
MIPaKTHYECKHX paboT 1o
MIOTyIEHUIO U H3YICHUIO
OPraHUYECKHX BEIECTB.
IpencraBasTe pe3yabTaThl
9KCIIepEMEHTa B opme
3aIiCH YpaBHEHUI
COOTBETCTBYIOIIUX
peakImii ¥ 1enaTh BEIBOABI
Ha ux ocHose. [IpoBoauTh
BEIYHCIICHHS JUIS
onpeseNeHHs
MOJIEKYJISIpHOI hopMyJIBI
OpraHMYECKOTO BEIeCTBa,
10 YpaBHEHHIO
XUMHYECKON peaKIuu.
CaMocTosITeNIbHO
IUTAaHUPOBATh U
OCYILECTBIIATE CBOIO
[I03HABATENBHYIO
JESATENLHOCTD; IPUHAMATh
AaKTHBHOE ydYacTHE B
TPYIIIOBOH ydeOHOI
JESATEILHOCTH
PackpsiBaTh cMbICT
H3y4aeMbIX MOHATHI
(BBISBIIATE X
XapaKkTepHbIe MPU3HAKH ),
YCTaHABJIUBATH X
B3aHMOCBSI3b,
HCTIONB30BaTh
COOTBETCTBYIOIIUE
TIOHSTHS TIPU ONMCAHUH
COCTaBa, CTPOCHHUS U
NpeBpaIleHn it
OpraHUYECKUX
COEIUHEHNH.
Hcnonb3oBath
XHMHYECKYIO0 CHMBOJIUKY
JUISL COCTaBICHUS
MOJIEKYJISIPHBIX ¥
CTPYKTYPHBIX
(pa3BépuyToii,
COKpAIIEHHOW) (hopMyIT
OPraHUYECKHX BEILECTB.
Omnpenensite
MIPUHAUICKHOCTD BEIIECTB
K OIpEJIENIEHHOMY KJlaccy




BHE KpaxmaJja ¢ HOA0M.

- IIpakTnyeck
He padoThl:

Ne 2. CpoiicTBa
pacTBOpa yKCyCHOIi
KHCJIOTBI.

- Pacuérnbie
3aaun:

- onpeseeHue
MOJIEKY.JISIpHOM
¢opmy.ibl
OPraHN4ecKoro
BelllecTBa MO
MAacCCOBBIM J10JI5IM
aTOMOB XHMHUYECKHX
3JIEMEHTOB U N0 Macce
(00BbeMy) POAYKTOB
CropaHusi;

pacyéTnl o
YPaBHEHHIO
XMMHUYECKOil peaKkuuu
AMHHBI: METHJIAMUH -
npocTeiimmii
NpeJCcTABUTEb
AMMHOB: COCTAB,
XHMHUYECKOe CTPOEHHE,
uznyeckue n
XHMHYeCKHe CBOICTBa
(peakuMuC KHCIO0TAMHU
U TOpPeHus),
HaX0XK/JIeHHne B
npupose.
AMMHOKHCJIOTHI KaK
amdoTepHbIe
OpraHuveckKue
COe/IMHEeHHUs].
Dduznveckue
XHMHYECKHE CBOIiCTBA
AMMHOKHUCJIOT (Ha
npuMepe IIMIMHA).
Buosornyeckoe
3HaYeHHue
aMHUHOKHCJI0T. CHHTE3
NEeNnTHI0B.

Bbejkn kak
NpPHPOIHBIE
MoJUMephI.
IlepBuunas,
BTOPUYHASA U
TpeTHYHAs] CTPYKTypa
0esikoB. XHUMHYECKHe
CBOICTBA 0EJIKOB:
THIPOJIH3,
JleHaTypaums,
KayecTBeHHbIe
peakuuu Ha OeJKn.

JKCNEePHMEHTAb
Hble METO/IbI H3Y4YeHU s
BeIeCTB U UX
NpeBpaleHuii:

* JleMoHCcTpanuu:

- AeHaTypanu
1 0eJIKOB NpH
HarpeBaHHu;
LBEeTHbIE PEAKIHH
0eIKoB

I10 COCTaBy U CTPOCHUIO,
Ha3bIBaTh UX I10
CHCTEMaTHYEeCKOU

HOMEHKJIaType; IPUBOAUTH

TpUBHAJIbHBIC HA3BAHHS
OTJIENTBHBIX
npeacTaBUTeNeH.
XapakTepu3oBarh
COCTaB, CTPOCHHE,
MpUMeHeHue, QU3UIECKUe
M XUMHYECKHE CBOMCTBA,
Ba)KHEHIIHE CIOCOOBI
MOTYYIEHUS] THITHIHBIX
npeacTaBuTeNei
a30TCOACPKALIMUX

COCIMHEHUH (METUIaMUHA,

IIMIUHA, OEJKOB).
OnuceIBaTh COCTAB,
CTPYKTYpPY, OCHOBHbIE
CBOMCTBA OCIIKOB;
MOSICHSITH Ha IIPUMEpax
3HaYeHHE OEIKOB IS
OpraHu3Ma 4eoBeKa.
Hcnonp3oBaTh
€CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHMS -
HaOJII0JaTh U OIHUCHIBAThH
JIEMOHCTPALMOHHBII
IKCIIEPUMEHT.
CaMOCTOSITeIbHO
IUTaHUPOBATh 1
OCYILECTBIIATH CBOIO
MMO3HABATEIILHYIO
JeSTeNIbHOCTD; IPUHUMATh
aKTHBHOE y4acTue B
IPYNIOBOH yueOHOU
JeSTEIbHOCTH

Oprannyeckas
XHMHS H 0011[eCTBO

OCHOBHBIE
MOHSATHS XHMHU
BBICOKOMOJIEKYIAPHBIX
COEIMHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO, CTCHICHb
MOJIUMEpH3alnH,
CpeIHss MOJNEKyIISIpHAs
Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a

Braners
HU3y9aeMBIMU

XUMHUYCCKHUMU IMOHATUAMUA:

PacKpbIBaTh CMBICI
HU3ydaeMbIX MOHATHH U
TIPUMEHSATH 3TH MOHATHUS
MIPU OIMCAHUHU COCTaBa U
CTPOCHUs
BBICOKOMOJIEKYJIIPHBIX
OPraHUYECKHX BEIECTB,

1.http://school-
collection.edu.ru/cat

alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/

2. fipi - ®UIINA -
(benepanbHbIit
HHCTHUTYT
[EAArOTHYECKUX
n3mepenuii. EI'D -

YcraHoBeHHe
JIOBEPHTENIBHBIX OTHOIICHHUI
¢ o0yHaroumMMucs,
CIOCOOCTBYIOMINX
MO3UTUBHOMY BOCIIPUSITHIO
00yJaromuMIcs TpeOOBaHHI
U MPOCHO yUuTes,
[PHUBIICYCHHUIO X BHUMAHUS
K 00CYyXIaeMoii Ha ypoKe
UH(pOPMALMH, AKTHBU3AIUH
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BBICOKOMOJIEKYJISPHBIX 11 OOBSICHEHUS KOHTPOJIBHO UX MO3HABATEIbHON
COCIMHEHUH - OT/IENBHBIX (DAKTOB U H3MEPUTEIbHbIC JIeATEIBHOCTH;
MIOTUMEpH3aIys U SIBTICHHUIL. MaTepHas! (1eMo IMobyxnenne oOyJaromuxcs
MOJIMKOHICHCALMSL. Hcnonb3oBath EI'D); co0JI0/1aTh Ha YpOKe
[Tnactmaccsl XMUMHYECKYIO CUMBOJIMKY DenepanbHblii 0aHK OOILENPHUHATHIE HOPMbI
(monuoTHIIEH, JUISL COCTaBIICHUS TECTOBBIX 3aJ[aHUH MIOBEICHHUS, IPaBUIIa
MOJIMIIPOITUIIEH, CTPYKTYPHBIX HOpMyIT (OTKpBITBII OOILEHHUS CO CTAPLIUMU U
HOJIMBHHUIIXJIOPH, BEIIECTB M YPABHEHHIT CErMEHT); CBEPCTHUKAMH, IIPHHIIHIIBI
TOJIMUCTHPOIT). peaxiuii moauMepu3anuu 3. edunews - "Bce yueOHOI TUCUUIUINHEI 1
HarypanbHblii n 1 TOJIMKOH/ICHCALUH. st CaMOOPraHU3aLMHY;
CHHTETHYecKue KayuyykH | OmNMCBIBaTh COCTaB, nocTynaomux" [pHUBJICUYEHNE BHUMAHUS
(OyTanueHOBBIH, CTpOCHHE, OCHOBHbBIE 00yJaromuXCs K
XJIOPOIIPEHOBBINA 1 CBOWCTBA Kay4yKOB, LIEHHOCTHOMY aCIIeKTy
H30IPEHOBBIN). Haubosee H3y4aeMbIX Ha YpOKax
Bonoxna: HaTypanbHbIe pacnpocTpaHEHHBIX BHI0B SIBTICHUI, OpraHu3aIys nX
(XJIOTIOK, 1IEPCTh, IJIACTMACC, BOJIOKOH; paboTsI ¢ IoayyaeMoil Ha
ENK), ICKYCCTBEHHbIE HPHUMEHEHHE B PA3IMYHbIX YPOKE COLMAIBHO 3HAYHMMOMH
(ameTaTHOE BOJIOKHO, OTpacisx. nHbopManmei;
BHCKO32), Hcnonb3oBats BKJIOYUEHHUE B YPOK UIPOBBIX
CHHTETHYECKHE (KallpOH | €CTECTBEHHO-HAy4HbIE HPOLEAYP C LENIbIO
1 JIaBCaH). METO/IBI IO3HAHHUS - TOAEP KAHUSI MOTHBAIINK
DKcHepUMeHTAIb | HaONI0AaTh U ONHUCHIBATh 00y4aromUXCs K HOIYyYEHHIO
HbIe MeTO/bI H3yYeHHsl | JEMOHCTPAIMOHHBII 3HAHHUii, HAJIAXXUBAHHUIO
BEIIECTB U MX IKCIIEPUMEHT TIO3UTHBHBIX
npeBpaleHuii: MEKIIMYHOCTHBIX
* JleMoHCTpaLmu: OTHOIICHUH B KJ1acce
- O3HaKOMJICHHIE C
0o0Opa3iamMu MpupoHBIX
U UCKYCCTBEHHBIX
BOJIOKOH, IIIACTMAcC,
Kay4yKOB
5 PesepBHOE Bpems 1
6 Hroro 34
TEMATHYECKOE INTAHUPOBAHUE
11 kaacc
Ne HaumeHoBaHue Koua- | IIporpammuoe OcHOBHBIE Buabl | JOP u HOP JleiTeJIbHOCTD ~ Y4YHTeJNsl €
mm/ pasnenoB " TeM | BO cofiep:kaHue JesITeIbHOCTH yIALINXCSt y4eToM pabouyeii MporpaMmbl
n yueOHOro mpeMera 4yaco BOCITHTAHUS
B
1 Teoperiyeckue OCHOBbI 13 Xumugeckuit PackpbIBaTh CMBICI 1.http://school- YcranoBneHue

XUMHHA

anemeHT. Atom. Coctas
aToMa, H30TOIbL.
DnekTpoHHas 000JI0UKa.
OHepreTuueckue
YPOBHH, IIOJYPOBHU.
ATOMHBIE opOuTaNH, S-,
p-, d-, f-aemenTHI.
OcobeHHOCTH
pacrpeneneHus
9JIEKTPOHOB I10
opOuUTAaISIM B aTOMax
MAJIBIX ¥ OOJIBIINX
MEPHOJIOB. DIEKTPOHHAS
KOH(UTypanus aTOMOB.
Ilepuonnueckuit 3aKoH U
INepuonnueckas cucrema
XMMHYECKUX JJIEMEHTOB
JI. . Menneneesa.
CBs13b NEPUOUYECKOTO
3aKOHA U
Ilepuonnueckoit
CHCTEMBI XUMUYECKUX
9JIEMEHTOB C
COBPEMEHHOM Teopueit
CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH
WU3MEHECHHUS CBOUCTB
XUMHYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMI
MIPOCTBIX U CIIOXKHBIX
BEILECTB 110 IPpyInaM U
nepuoaaM. 3HaueHue

U3y4aeMbIX MOHATHI
(BBISABIISTH UX
XapaKkTepHbIe PU3HAKH),
YCTaHABINBATH UX
B3aUMOCBSI3b.
PackpsiBaTh cMbICT
MIEPHONIECKOT0 3aKOHA
J. 1. MenneneeBa u
JIEMOHCTPHUPOBATH €r0
CHCTEMATH3UPYIOLIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO
GbyHKIHN.
XapaxkTepHu3oBaTh
3JIEKTPOHHOE CTPOCHUE
ATOMOB XMMHYECKHX
3JIEMEHTOB 1-4 mepuooB,
HCTIOJNIB3YS TIOHATHSA S-, P-,
d-a5eKTpOHHBIE OpOHTANH,
9HEPreTUYECKHEe YPOBHHU.
OOBSICHATH
3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB
XHUMHYECKHUX DJIEMEHTOB 1
HX COSTMHEHUH 110
MEPUOIaM U IpyIIam
Ilepuonuueckoii cuctemsl
. N.
MenneneeBaPackpbiBaTh
CMBICIT U3y4aeMbIX
TMOHATUH (BBIIEISATH UX
XapakTepHbIC NPU3HAKN) U

collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/

2. fipi - ®UIMU -
(enepanbHbIii
HHCTHUTYT
Mearornyeckux
uzmepenuii. EI'D -
KOHTPOJILHO
HM3MEPHUTETbHBIC
Martepuasl (IeMo
EI'D);
®DenepanbHbIil OaHK
TECTOBBIX 3aJaHHI
(OTKPBITBII
CErMeHr);

3. edunews - "Bce
ISt
nocrynapmux"

JIOBEPHUTENNBHBIX OTHOIICHUH
¢ o0yyaroummMucs,
CITOCOOCTBYIONINX
TIO3UTHBHOMY BOCIIPUSITHIO
00y4aromumucs TpedoBaHUN
U TIPOCHO y4HTEIs,
MIPUBJIEYCHUIO X BHUMAHHUS
K 00CyX1aeMoii Ha ypoKe
nHpOPMAIMH, AKTHBU3AIIUN
UX TO3HABATENBHOM
JIeSTEILHOCTH,

[oOyxaeHue odydaromumxcs
COOITIOIaTh Ha YpOKe
OOIIENPHHATHIE HOPMBI
MOBE/ICHMS, TIPaBHIa
OOIIeHHs CO CTApIIUMH H
CBEPCTHUKAMH, IIPUHI[HIIBI
y4eOHON ANCIMILINHBI 1
CaMOOPTaHM3aIHH;
[PHUBIICYCHIE BHUMAHHS
00y4aromuxcs K
IIEHHOCTHOMY aCIIeKTy
U3y4aeMblX Ha ypOKax
SIBIICHU{, OPTraHU3ALM HX
paboTHI C TTOTyJaeMoit Ha
YpOKe COIMaIbHO 3HAYMMOM
uHpopManuen;

BKJIOYEHHE B YPOK MIPOBBIX
npoueayp c LETBI0
MOJUICPXKAHUS ~ MOTHBALUK
00yJaromuxcst K IOTy4eHHIO
3HAHUH, HaITQKUBAHUIO
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MEPUOANYECKOr0 3aKOHA
U CUCTEMbBI XMMHUYECKUX
snementoB JI.1.
MeHzeneeBa B pa3BUTHH
HayKH.

IJKCNepHMeHTAIb
HbI€ MeTO/bl H3y4YeHHs
BelIecTB U HX
npeBpalleHuii:

* JleMoHCTpanuu:

Buae! Tabmuig
«[lepuoanueckas
CUCTEMa XUMUYECKHX
anemenToB J[.1.
Menneneea» CtpoeHue
BellecTBa. XUMHYECKast
CBsI3b. BHjipl
(KOBaJIeHTHAs
HeroJIsipHas ¥ NOJIspHasi,
HMOHHas, MeTaIInYecKast)
1 MEXaHHU3MBbI
o0OpazoBaHus
XUMHYECKOH CBS3U
(0OMeHHBIIT U JOHOPHO-
AKLETITOPHBIN).
BonopoaHast cBsi3b.
BanentHocTb.

DJIeKTpooTpHLIATE
JIbHOCTB. CTerneHb
okucieHus. Katnons! n
AHHOHBL.

BemecrBa
MOJICKYISIDHOTO U
HEMOJICKYJLSIPHOTO
CTpOEHHS. 3aKOH
IIOCTOSTHCTBA COCTaBa
BelecTBa. THIbI
KPHCTAJUTMYECKUX
PELIETOK U CBOHCTBA
BEIIECTB.

IlonsTune o
JIICHEPCHBIX CHCTEMaX.
VIcTHHHEIE PacTBOPEL.
KonunuectBenHble
XapaKTEePUCTHKH
pacTBopoB (MaccoBast
JIOJIsI BEILIECTBA B
pacTBoOpe).
Kraccnduxarms
HEOPraHUYECKUX
COEIMHEHUH.
Howmenknarypa
HEOPraHUYECKUX
BEIIECTB.

JKCNEePHMEHTAb
HbIe METOABI H3yYeHHsI
BelIeCTB M UX
npeBpalleHuli:

* JlemoHCTpanuu:

- MOJIeNH
KPHCTAJUTMIECKHX
peLIeTOoK.

* PacuérHbie
3a/1a4n:

- pacdeTsl ¢
HCTIONB30BaHUEM
TIOHSTHS «MaccoBast
JIOJIsl PACTBOPEHHOTO
BEIECTBA» XHUMHYECKas
peaximsi.
Knaccudukanums
XUMHYECKUX PeaKnuii B
HEOPraHUYEeCKON 1
OpraHHYeCKOH XHUMHN.
3aKOH COXpaHEHUs
Macchl BELIECTB; 3aKOH
COXpaHeHUs U
MIPEBPAIICHUS] DHEPTHU
IIPU XMMHYECKUX

MIPUMEHSTB 9TU MOHSATHS
IPY OIIMCAHUU COCTaBa U
CTPOCHHS BELIECTB, JUIs
OOBSICHEHHS OTIENBHBIX
(hakTOB U SBJICHUIA.

Onpenensite BUIbI
XUMHUYECKOH CBSI3U
(KOBaJICHTHOMW, HOHHOI,
METaJUTMIECKOM,
BOJIOPOJIHOM) B
COCIMHEHHSX; TUII
KPHCTAJUTNYECKOM
PeIETKH KOHKPETHOIO
BeriecTBa. Onpenensirb
BaJICHTHOCTb U CTEIICHb
OKHCIICHHSI XHMHYECKUX
9JIEMEHTOB B COCIHHEHUSX
Pa3NUYHOrO COCTAaBA.
[IpoBOAUTE BBIMUCICHHS C
HCIIOIb30BAaHUEM HOHATHS
«MaccoBast JI0JIs BEIeCTBa
B pPacTBOpe».

Bnagers
H3y4aeMbIMU
XUMHAYECKAMUTIOHSITUSIMH.

OOBSCHATD
3aBHCHMOCTb CKOPOCTH
XHUMHYECKOH peaKiyu ot
pa3nuuHbIX (aKTOPOB.

Ornpenensth
XapakTep CMEICHUs
XUMHYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT
BHEIITHETO BO3/ICHCTBHS
(npunnun Jle Ilarensbe).
CocTaBJIsATh ypaBHEHUS
peaxImii pa3IHYHbIX
THIIOB; MTOJHbIE 1
COKpAIEHHbIE yPAaBHEHUS
peakImii HOHHOTO OOMeHa,
YUIHUTBIBAS] YCIOBUSL, IPH
KOTOPBIX 3TH PEaKIHI
HAYT 10 KOHIIA.

Hcnonb3oBath
€CTECTBEHHO-HAaYYHBIS
METO/IbI TIO3HAHHS -
MpoBeJeHNe, HAOII0IeHHE
W ONMCaHUE XUMHYECKOTO
9KCIIepHMEHTa
(1leMOHCTpaLMOHHBIE U
J1a00paTOPHBIE OIIBITH,
MPaKTHYECKHE PabOTHI): IO
OTIPeIeTICHHIO CPEIBI
BOJHBIX PacTBOPOB
BEIECTB, PEAKIIHI
HMOHHOTO 00MEHa,
BIMSTHUIO Pa3iIMYHBIX
(hakTOpOB HA CKOPOCTH
peakuwmii. CnenoBaThb
MIPaBHJIAM TTOJIb30BAHUS
XHMHYECKOH MOCynoit 1
11a00paTOPHBIM
000pyIOBaHHEM.

IpencraBnsars
Pe3yabTaThl XHMHUYECKOTO
JKCIIepEMEHTa B popme
3aIMCH YpaBHEHHIH
COOTBETCTBYIOIINX
peakIuii ¥ 1enaTh BEIBOABI
Ha UX OCHOBE.

TIpoBOAUTD BBHIMHUCICHUS
10 YpaBHEHUSM
XHMHYECKUX PEeaKluii, B
TOM 4YHUCIIe
TEPMOXUMHYCCKUE
pacuéTsl

TIO3UTHUBHBIX
MEXITUIHOCTHBIX
OTHOIIICHUH B KJ1acce




peaKnusx.

CkopocTb
peaxmuu, ee
3aBUCUMOCTb OT
Ppa3aMYHbIX (HaKTOPOB.
OOpaTUMbIe pEaKLIIH.
Xumuueckoe
paBHoBecue. PakTopsl,
BIHSIOIINE HA
COCTOSIHME XMMHYECKOT0O
paBHOBECHSI.

[punnun Jle
[HaTenbe.
DJEeKTpOIUTHYECKAs
nucconuarys. CHIbHbIE
U ci1a0ble dJIEKTPOITUTHI.
Cpenia BOJHBIX
PacTBOPOB BEIIECTB:
KHCIasi, HeUTpalbHasi,
IIeIIOYHas.
Bonopoansriinokasarens
(pH) pactBopa. Peakiuun
HMOHHOTo 00MeHa B
OpraHu4eckoil u
HEOPraHNUYECKOW XUMUHU.

OKHUCIUTENBHO-
BOCCTaHOBUTEILHBIE
peakimu. [Tonstre 06
3JIEKTPOJIN3E PACILIABOB
U pacTBOPOB COJIEH.

IIpumenenne
3IIEKTPOJIU3a.

JKcnepuMeHTAb
HbI€ MeTO/IbI H3y4YeHHs
BelIecTB H HX
npeBpalIeHuii:

« JleMoHCTpanumu:

- pasioxKeHue
MepoKCHIa BOAOPOsa B
MIPUCYTCTBHU
KaTaJIu3aropa.

« JlabopaTopHbIe
OITBITHL: - IIPOBEICHUE
peaxIyii HOHHOTO
oOMeHa;

® onpeenenne

CpelIbl pacTBOPOB
BEIIECTB C IIOMOIIIBIO
YHHBEPCaIbHOTO
HHJHUKATOpA.

® TpakTHuecKn

€ paboTsI:

Ne 1. Biustnue
pa3nHYHBIX (PaKTOPOB Ha
CKOPOCTb XMMUYECKOH
peaKuuu.

® Pacuérnble

3a/1a4n:
- pacueTsl 1o
YpaBHEHUSAM
XUMHYECKUX PEeaKluii, B
TOM YHCIIe

TEPMOXHMUYECKHE
PpacyETel

Heopranmeckas xumust 17 | Meranner.  ITlonmosxenne | PackpsiBaTh CMBICTT 1.http://school- VYcraHoBneHne
METaJlIoB B | M3y4aeMbIX TIOHATHIH collection.edu.ru/cat JIOBEPHTEIBHBIX OTHOIICHUH
[epuoanueckoit (BBIOEIATD X alog/rubr/d05469af- ¢ 00yJaroIUMHCS,
CHCTEME  XHMHYECKHX | XapaKTEepHBIC MPH3HAKH) W 69bd-11db-bd13- CIOCOOCTBYIOIINX
JJIEMEHTOB. MPUMEHATH 3TH MOHATHS 0800200c9c10/ TIO3UTUBHOMY BOCIIPUSTHIO
OCOOEHHOCTH CTPOCHUS | TMPH ONUCAHHU COCTaBa M 2. fipi - ®UNMA - 00y4aromumMucs TpedoBaHUN
JJIEKTPOHHBIX O0OJIOYEK | CTPOCHHS BEUIECTB, JUIS (enepanbHbIi 1 IPOCHO yIHTEIs,
aTOMOB METaJIOB. | OOBSCHEHHS  OTHEIBHBIX HHCTUTYT HPUBJICYCHHIO HX BHUMAHUS
O6mue ¢usudeckue | (HakToB M SBICHUIA. MEAarOTM4ECKUX K 00Cy1acMoil Ha ypoke
CBOMWCTBa MertamaoB. | OOBACHATH obmme n3mepenuid. EID - nH(OpMAaLHHY, aKTHBU3ALUN
IlpuMeHeHHE METAIOB | 3aKOHOMEPHOCTH B KOHTPOJIBHO UX MO3HABATEIbHON
B OBITy, MNpHPOAEC | | M3MCHCHHH CBOMCTB H3MEPUTEIbHbIC JIeATEIBHOCTH;
TEXHHKE. CnnaBbl | 97EMEHTOB - METAJUIOB H MaTepHalbl (1eMO IMoOy>xeHne 00yJaromuXcs
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METAJIIOB.
DIEKTPOXUMHUUYECKUI

pan HaNpsKeHU
METAJLJIOB. Oo0mue
CrI0co0bI TOJTyYCHUSI
METAJLIOB. Kopposus
METAaJIIOB. Croco0bl

3aIIUTHI OT KOPPO3UH.
O6miast XapakTepUCTHKA
METaJIoB [JIaBHBIX
noarpynn  (IA-rpymma,
IlA-rpymma)
Ieproanueckoit
CHCTEMbl ~ XUMHYECKUX
JJIEMEHTOB. AJFOMUHHH.
AMboTepHbIe CBOICTBa
OKCHIa M THOPOKCHAA
ATFOMUHUSL.

OO1asi XapaKTepUCTHKA
METaJIoB MOOOYHBIX
noarpynn  (B-rpynm)
Ieproanueckoit
CHCTEMbl ~ XHMHYECKUX
9JIEMEHTOB: MEllb, LIHHK,
XPOM, JKeneso.
Baxueiimue
COCMHEHHS  METalIoB
(OKCHIBI, THAPOKCH/IBI,
COJIN).
DKCIEPHMEHTAIbHBIC
METO/IbI H3y4YCHHUS
BEILECTB u ux
MIpeBpaILEeHuit: .
JleMoHCTpamu:

- KOJUIeKIMsl «MeTtaibl
U CIUIaBBI».

* JTaGOpaTOpPHBIE OIBITHI:

b B3aUMOJICHCT

BHE THIPOKCHUIA
ATIOMUHUS c
pacTBOpaMH KUCIOT U
IIEJIOYECH;

® Ka4eCTBEHHBI

€ pCaklnyM Ha KaTHOHBI
MECTaJLJIOB.

® TpakTruecku

€ paboTsI:

Ne 2. Pemenune
9KCIEPUMEHTAIBHBIX
3a1a4 no TEME
«Metamib.

® Pacuérnsle

3a1a4u:
- pacyersl Macchl
(00beMa, KOJIHUEeCTBA
BEIIIECTBA) MIPOJTyKTa
peaKuuu, eciu OJHO W3
BEIIECTB JaHO B BHJIE
pacTtBOpa c
onpeseneHHoi
MaccoBOM
pacTBOPEHHOTO
BemiectBa Hemeramisl.
TlonoxxeHne HEMeTallIoB
B Tlepnoanyeckoit
CHUCTEME  XMMHYECKHX
9JIEMEHTOB JN.
Menpneneena "
0COOEHHOCTH ~CTPOCHUS
aTOMOB. duznueckue
CBOWCTBa  HEMETAJLJIOB.
Annorponus
HEMETaJJIOB (Ha
npumepe KHCIJIOpO/ia,
cepel, tdocdopa u
yriepoja). XUMHUYECKUE
CBOWCTBAa  BaKHEHIIMX

Jionei

HUX COCIUHEHUil ¢ ydyéTom
CTPOEHHMS HUX aTOMOB U
TIOJIOXKEHUS B
Ilepuoanueckoit  cucreme
XUMHYECKHX dJIEMEHTOB J1.
1. Menneneesa.

XapaxkTepuszoBath
(omuchIBaTh) oOuiue
XUMHYECKHe cBoifcTBa

METaJUIOB, UX BaXKHEHIIUX
COEIMHEHUH, OATBEePKAAs
9TO ONHCAHUE TPHMEpPaMHU

ypaBHEHUH
COOTBETCTBYIOLINX
XUMHUYECKUX peakuuii;

NpPUMEHEHHE MEeTalIoB B
pa3nuuHbIX obnactax, a
TAKOKe HCIIOIb30BAHUE HX
JUIst CO371aHUsA
COBPEMEHHBIX MaTepHalloB
M TEXHOJIOTHH.

OnuceiBaTh CIIOCOOBI
3aIllUTHl  METAlIOB  OT
KOPPO3HH.

PackpeiBaTh CYIIHOCTb
OKHCIIUTEIbHO-
BOCCTaHOBHUTEIBHBIX
peaxmii TIOCPE/ICTBOM
COCTaBJICHHS
JIEKTPOHHOTO Oananca
9TUX peakuuit. IIpoBoauTh
peakiuy,

MIOATBEPK A0S
XapaKTepHbIe cBoifcTBa
H3y4aeMbIX BEIIECTB,
pacro3HaBaTh  ONBITHBIM
myTéM HOHBI METaJUIOB,
[IPUCYTCTBYIOIIUE B
BOJHBIX PacTBOPAaX.
Hcnonp3oBatsb
€CTECTBEHHO-HAYYHbIE
METOABI  ITO3HAHUSA -

IIpoBEACHHUE, HaOJIOICHUE
A OIIMCAaHUEC XHUMHYECCKOI'o

9KCIIEpHMEHTA
(IeMOHCTpAaIOHHEIE "
nabopaTopHbIe OIIBITHI,

MPaKTHYECKHE PabOTHI).
IpencraBisth pe3ysIbTaThl
XUMHYECKOTO
9KCIepUMeHTa B dopme
3aIUCH YPaBHEHHI
COOTBETCTBYIOIMX
peakuyii ¥ AenaTh BBIBOBI
Ha UX OCHOBE.

CruenoBaThb NpaBUIaM
HOJIb30BaHUsl XUMHYECKOIT
TOCYIOi ¥ 7ab0paTOpHBIM

000pyIOBaHHEM.
IIpoBOANTE  BEIYMCIICHHS
o YpaBHEHHSIM
XUMHYECKHUX peaxiuit.
CaMmocTosITeNTbHO
IUIAaHUPOBATH u
OCYIIECTBIATH CBOIO
M03HABATENBHYIO

JACATCIIBHOCTb; IPUHUMATh

aKTHBHOE  y4acTHe B
TPYIIIOBOH y4eOHOH
JeSITeNIHOCTH PacKpbiBath
CMBICIT M3y4aeMbIX

MOHATUH  (BBLACTATH WX
XapaKkTepHble NPH3HAKU) U
MPUMEHATh JTH TOHSTUS
MpU ONKCAHUU COCTaBa U
CTPOEHMS BEIIECTB, VIS
OOBSICHEHUSI  OTJENBHBIX
(aKTOB U SBJICHUMH.

OOBACHATH obrue

ETD);
DenepanbHbIil OaHK
TECTOBBIX 3a[AHUI
(OTKPBITHIN
CErMeHT);
3. edunews - "Bce
st
nocrynawmux"

COOJTIOZIaTh HA YPOKe
OOIIENPHHSATHIE HOPMBI
MIOBEICHMS, IPaBUIIA
OOILEHHUS CO CTAPLIUMU U
CBEPCTHUKAMH, IIPHHIHIIBI
yueOHOI TUCUUIUINHEI 1
CaMOOPraHU3aLMHY;
HPHUBIICYCHIE BHUMAHUS
00yJaromuXCs K
LICHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypoKax
SIBIICHHH, OPTraHN3aLMs UX
paboTsI ¢ moTy4aeMoil Ha
YPOKE COLMaIbHO 3HAUUMOM
nHbopManyei;

BKJIIOYEHHE B YPOK MIPOBBIX
npoueayp c LIENIBIO
MOAAEPXKAHUST ~ MOTHBALHU
00y4aroUXCs K MOIY4EHUIO
3HAHUH, HaJla)KMBaHHUIO
MO3UTUBHBIX
MEXIIMYHOCTHBIX
OTHOLIEHHUH B KJIacce
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HEMETa/lIoB (TaJIOreHOB,
cepbl, asora, ¢ocdopa,
yriepoja U KPeMHHS).
OxcHpl HEMETAJIOB.
Kucnopoaconepxamue
KHCIOTEL. Bomoponusie
COCIAMHEHUS
HEMeTaJlIoB.
JKcHepuMeHTAIbHbIE
MeTO/bl H3y4eHHst
BeLecTB " ux
npeBpalieHmii.*

* JleMoHCTpanuu:

= o0pasLbl
HEMeTaJlIOB;

- B3aUMOJICHCT
BHE MeEIU C a30THOM
KHMCJIOTOH  pa3lIMuyHOM
KOHLIEHTpALHH.

- JlaGopaTopHEI
€ OIBITHL:

Ka4eCTBEHHBIC PEaKIHU
Ha AaHHOHBI W KATHOH
aMMOHHUSI.
IpakTuyeckue paboThI:
No 3. Perienue
IKCIIEPUMEHTAIBHBIX
3a1a4 o TEME
«HemeTamibiy.

b PacuérHbie

3a1a4u:
- pacuersi Macchl
BElIeCTBA MM 00beMa
ra3oB I0 H3BECTHOMY

KOJIMYECTBY ~ BEIIECTBA,
Macce WIM  00beMy
OJTHOTO u3
Y4aCTBYIOIIHX B
peaxnuu BEIIECTB;
pacyeTsl Macchl
(o0bema, KOJIMYECTBA
BEIIECTBA)  IPOAYKTOB

pEaKIyH, eCIH OJHO H3
BeIlEeC

Heoprannueckue u
OpPraHUYeCKUE KUCIIOTHI.
Heoprannueckue u
OpraHu4YecKHe
OCHOBaHMS.
AmboTepHbIe
HEeOopraHHYecKHue u
OpraHHYECKUE
COETMHEHUS. r
EHeTHYeCKast CBSI3b
HEOPraHNUYECKUX "

OpPraHN4YCCKUX BCIICCTB
TB UMECT IIPUMECH

3aKOHOMEPHOCTH B
HU3MCHCHHUHA CBOICTB
HEMCTAJIJIOB u ux

COCAMHEHUH C  y4éTom
CTpOEHHMs HX aTOMOB U
TIOJIOXKEHUS B
Ilepuonnueckoit cucreme
XUMHYECKHX 3JIEMEHTOB JI.
W. Menpeneena.

XapaxkTepuszoBath
(omuchIBaTh) oOuiue
XUMHYECKHe cBoifcTBa
HEMETaJIJIOB, ux
Ba)KHEUIIINX COCIUHCHUIA,
TIOATBEPXK A 9T0
OInHcaHue MpUMepamMu
ypaBHEHUH
COOTBETCTBYIOIIUX

XMUMHUYECKHUX PEaKLui.
XapakTepu3oBaTh BIHUSHHUE

HEMETAaJJIOB " ux
COCIMHEHUII Ha JKUBBIE
OpraHu3Mbl;  ONHKCHIBATH
MPUMEHEHHE B Pa3INYHbBIX
0o0nacTax  NpaKTHYECKOH
NESITEIbHOCTH  YeNIOBEKa.
ITonTBepxnaTh

CYIIECTBOBAHUE

TeHETHYECKOM CBSI3H

MEXIy HeOpraHHYeCKUMU
BEIECTBAMU C IOMOLIBIO
ypaBHEHUI
COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIUH.
PackpeiBaTh CYIIHOCTb
OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peakumii MIOCPE/ICTBOM
COCTaBIICHHS
JIEKTPOHHOTO Oananca
oTux peakuuil. I[IpoBoauts
peakImy,
MOATBEPKIAIOIIHE
XapakTepHbIe CBOlCTBa
H3y9aeMbIX BEIIIECTB,
pacro3HaBaTh  ONBITHBIM
nyTéM AHUOHBI,
MIPUCYTCTBYIOIIUE B
BOJHBIX PacTBOPAaX.
Hcnons3oBats
€CTECTBEHHO-HAaYUHbIS
METOJIBI TIO3HAHHS -
npoBeJeHue, HalIoaeHne
W OIMCaHHE XHMHYECKOrOo

JKCIIEpHMEHTa
(1eMOHCTpalMOHHbIE u
J1abopaTopHbIe OIIBITEI,

MPaKTHYECKHE PabOTHI).
IpencraBisiTe pe3yabTaThl
XUMHYECKOT0
JKCIIepEMeHTa B (opme
3aMucu YpaBHEHHH
COOTBETCTBYHOLINX
peaKuuii U JenaTh BHIBOJIBI
Ha ux ocHoBe. CriemoBaTh
[paBWaM  IIOJIb30BaHHsI
XAMHYECKOH TOCYI0i |
11a00paTOPHBIM
000pyIOBaHHEM.
IIpoBOAMTh  BBIYKCIICHUS
o YPaBHEHHSIM
XUMHYECKUX PpeaKIuii.
CaMmocTosITeIbHO
[UIAHUPOBATH u
OCYIIECTBIATh CBOIO
MI03HABATEIBHYIO
JESTENbHOCTD, IPUHUMATD
aKTHBHOE  ydJacTHe B
rPYNIOBOM y4eOHOMI




JCATCIIbBHOCTH

Xumust 1 5KU3Hb

Posb xumum B

PaCKpBIBaTB POJIb XUMUU B

1.http://school-

YcraHoBieHHe

obecreueHnH pELIeHNH YHEPTeTHIECKHX, collection.edu.ru/cat JIOBEPUTENIBHBIX OTHOIICHUH
JKOJIOTHYECKOH, CBIPBEBBIX U alog/rubr/d05469af- ¢ 00y4JaroIMHUCH,

SHEPreTUYECcKoi u

9KOJIOTUYECKUX MTPOOIeM

69bd-11db-bd13-

CIOCOOCTBYIOIIUX

IUIIEBOIf 0€30IIaCHOCTH, | YeIO0BEYEeCTBA, OMICHIBATH 0800200c9¢10/ MO3UTUBHOMY BOCIIPUSATHIO
Pa3BUTUH MEULIUHBIL. OCHOBHBIE HalPaBJICHUS 2. fipi - ®UIIHA - 00y4aroIIUMUCS TpeOOBaHHI
IonsTHe 0 HAYYHBIX Pa3BUTUS XMMHYECKOMH (benepanbHbIit U POCHO yUuTeIIs,

METO/IaX MO3HAHHS HayKH U TEXHOJOTHH. HUHCTUTYT MIPUBJIEUYCHUIO NX BHUMAHHUSL
BEIIECTB U XUMHYECKUX IIpumensaTh npaBuiIa [e1aroru4ecKux K 00Cy’X1aeMOii Ha ypoke
peaKuuii. 6e30macHOro oboparieHus ¢ uzmepenuid. EI'D - nHGOpPMALHMHU, aKTHBU3ALUN
Ipencrasienns 06 BEI[ECTBAMH, KOHTPOJIHO UX TI03HABATENbHOMI

00IIMX HAYYHBIX HCHOJIb3yEMbIMH B H3MEPUTEIIbHbIE JIeATEIbHOCTH;

MPUHLIUIIAX [IOBCE/IHEBHOM JKH3HU, Marepuabl (1eMo [MobyxaeHne 00ydaromuxcs
MIPOMBIIIIIEHHOTO MIpaBHIa HOBEJCHHUS B ETD); cOOMIOAaTh Ha ypOKe

MOJIYYEHUS BaXKHEHIINX
BEILECTB (Ha pUMepax

IIPOU3BOJCTBA AMMHUAKa, | MPUPORHOH CPEmbI; (OTKPBITHII OOIIEeHHs CO CTApIIUMU U
CEpHOM KUCIIOTBI, MIOHUMATh BPEJL CErMEHT); CBEPCTHUKAMH, IIPHHIHIIBI
METaHOJIa). (omacHOCTb) BO3JCHCTBUS 3. edunews - "Bce y4eOHOM AUCLMIUIMHBI U
YenoBek B Mupe Ha )KUBBIE OPTaHU3MBI 1St CaMOOpTraHHU3alUH;
BEIL[ECTB, MATEPHUAJIOB U oIIpeieJICHHBIX BEILECTB NoCTynaomux" [pHUBJIeUYEHNE BHUMAHUS
XMUMHYECKHUX PEaKIMi: cMmbica nokazatesst [T1K, 00y4aromuxcs K
XHUMHS U 30pPOBbE MOSICHSITBHA IIPHMeEPax LIEHHOCTHOMY aCIIEKTY
YeJI0BEKa; NpaBHIa C1oco0bl YMEHbLICHHUS U U3y4aeMblX Ha ypoKax
HCHOJIb30BAHUS HPEIOTBPALICHUS HX SIBIICHU, OPTraHU3aLMsL UX
JIEKapCTBEHHBIX BPEITHOTO BO3/ICHCTBHS. paboTEI ¢ IIoTydaeMoi Ha
Mpenaparos; paBuiia AHanM3MpoBaTh U YPOKE COLUMAIbHO 3HAYUMOMH
Oe3omacHoro KPUTHUYECKH OLICHUBATh urdopmanmeit;
HCTIONB30BaHUS HH(OpMALHIO, CBI3aHHYIO BKJIOUYEHHE B YPOK HI'POBBIX
npenaparoB ObITOBOM C XUMUYECKHUMHU npoueayp c LEIbI0
XUMHH B TIOBCEIHEBHOMN HPOLIECCaMU U UX HOJUICPXKAHUS ~ MOTHBALUU
xu3HH. beiToBas BIIMSIHHEM Ha COCTOSIHHE 00yJaromuxcs K IMOTyIeHHIO
XUMHYECKast OKpYXaIOIIEH cpeJibl. 3HAHUH, HaJIa>KUBAHHIO
IPaMOTHOCTh Hcnonb3oBath MO3UTUBHBIX

MIOJTy9YEHHBIE 3HAaHUS U MEXITHIHOCTHBIX

Lessx coepexxeHus
3JI0POBbsI U OKPYIKAIOILEH

mpenacTaBieHus o cdhepax
JEATeIbHOCTHU, CBA3aHHBIX
C HayKoH u
COBPEMEHHBIMHI
TEXHOJOTHAMH, KaK
OCHOBY IJII OPHEHTAllUH B
BbIOOpE cBOEH Oymymei
npodecCHOHANBHO
JESATEIHLHOCTH.
IIpunuMaTh yuacTue B
o0CyxaeHuu npodiaem
XUMHYECKON 1
9KOJIOTUYECKON
HaINpaBIeHHOCTH,
BEICKa3bIBaTh
COOCTBEHHYIO TTO3HILIHUIO O
npo0iemMe 1 npeaiarath
BO3MOJXXHBIE ITyTH €&
penreHus

DeepalibHblil GaHK
TECTOBBIX 3aJIaHUI

OOILENPHUHATHIE HOPMbI
HOBEJICHHUS, TIPaBHIa

OTHOILICHHH B KJ1acce

Hroro
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