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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero 00pazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBineHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit @Depepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» a1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKAaMH  001e00pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB TNPHUPOJBI, (pOpMUPOBaHHS MHPOBO33PEHHS] M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
ob1rero oO6pa3oBaHusl CPeACTBAMH Y4€OHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Heseil ¥ NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PAIMOHATILHOIO HAYYHOTO MBIIIIEHUS, B CO3JJaHKE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTAMU IPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHus B Pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 110 HEOPTaHUYECKOW XUMHH (C BKIFOUEHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHM BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEUIECTBAaX JAIOTCA B PAa3BUTHH — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBS3M, KJIACCU(PUKAIMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKre CBEACHMS O BELIeCTBaX U XMMHMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 KimaccoB d2neMeHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMSI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTAaHUYECKOT0 U OPraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH SKOJIOTMYECKUX MpoOJieM, a Takke mpobiieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COAEPKAHUS W IOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd HM3Yy4YeHHs MpeaMeTa HaIpaBJICHUEM MEPBOCTEIECHHON 3HAYMMOCTH
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXod K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYUYHON KapTUHBI MHpPA, B OCHOBE KOTOPOU JIekKAT KIIIOUEBHIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/71a4 U3ydeHus MpeaMera B
nporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IIPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHKA 0OIIe00pa30oBaTeNbHON  OpraHU3allNH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B peaTbHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cB3u c oTUM TpuU U3YYeHHUH TpenMera «XHUMHS» JOMUHUPYIOIIEe 3HAUYCHUE
MpUOOpETAIOT TaKKE IENIN 1 3a/1a4H, KaK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaiW3a U 00paboTku WHPOpPMAIUU, HEOOXOJUMBIX [UIsi TPHOOPETEHHS OIbITa
JeATETLHOCTH, KOTOpash 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIUI IKOJIOTHYECKO 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHaln3a Y4eOHOW U HayYyHO-TIOMYyIIpHOU WH(DOPMALINA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MMPOBEICHUN XUMUYIECKOTO IKCIICPUMEHTA,

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOIOTIONB30BAHUS, TIOMOJHEHUS JHEPreTHYECKUX PECYpPCOB M COXPAHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebHOM maHe cpeaHero obmiero oopazoBaHus MpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 yvaca (1 yac B Heaemwo), B 11

kiacce — 34 vaca (1 gac B Hez[emo).



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHHU
HOBBIX BEIIECTB U MaTepuainoB. Teopus cTpoeHus: oprannueckux coequHenuii A. M. bytieposa,
e€ OcCHOBHbIe NOJOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kimaccuukanMum — OpraHMuecKkux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB MU MaTepHaJaMd HAa UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. MeTaH M 3TaH — HpocTeuiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
IPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHE U XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBOMcTBA (peakuus noauMepusanun). [lonyueHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTEHUPOBAHUS, TUAPATALMU, TOPEHUS), T0JIyYeHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpoGaHus), noiyueHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 n nomyTHble HE(TAHbBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: MEpPEeroHKa, KPEeKHHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/bI M3Y4YECHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, Kojutekun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnrle 3agayn.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kuciaopoacoaep:xaime oprannyeckue coeIMHEHUs




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHE U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(pHUKAIMS YTIeBOAOB (MOHO-, 1U- U Moaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne amMMHauyHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIOKO3bl), HAXOXKIEHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KaYeCTBEHHAs PeaKus C HOJOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoMm menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajia C HOJOM), NpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncienuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm{@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckne u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.

benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



OKcliepUMEHTAlIbHbIE METOJbl M3YYEHHUsS BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB IpPH HarpeBaHUU, IBETHBIC
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJMMEpPU3ALUs U IIOJTUKOHICHCALUs.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHHs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOIMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, FJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHu3me, (HPOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHOJIOTHs: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO ITUTAHUs, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA 1 HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHTbl. OCOOCHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHAass KOHPUTYpaIus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XuUMHUYeCKuX dsyeMeHToB [JI. .
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM MIPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIIIaM | IepruoaaM. 3HaueHHe MePHOINIECKOro 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuUIbl XUMUYECKON CBs3U (KOBaJIGHTHAst
HEMOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJCHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTD.
DIIEeKTpOOTpULIATENBHOCTh. CTeneHb OKUCIIeHNs. IOHBI: KATHOHBI U AHWOHBI.

BemectBa MOJIEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.



[TonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMeHkIarypa HEOpraHWYecKuX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHUYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble H crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIHS
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJII0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MAcCCOBAasi 0JI BEIIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCUHEHUH.

Meramibl. [lonoxenune meramwioB B [lepuoauyeckoil cucTeMe XMMHYECKUX AJIIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIMX METAUIOB (HATPUHM, Kajuii, KaublHMid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyY€HHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUIeKIIMA «MeTalulbl U CIJIaBbD», OOPa3Il[0OB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTAIBHBIX
3aja4, HaONIOJleHWEe U  ONHCAaHUE JIEMOHCTPAUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.



Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B oGecriedeHnn SKOJIOTMYECKOM, SJHEpreTHYeCKOi 1 MUIIEeBOI 0€30aCHOCTH,
pa3BuTUU MenuuuHbl. lloHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: MPaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENApaToB,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHI,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYUHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOCTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 XUMUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpPOBHE cpenHero ooOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAIOTCS B EIMHCTBE
yuyeOHOM M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HAHMsI O0YYAIOLIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIbHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YUYEHBIX U IPAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuwil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMHU B OBITY, MOBCEIHEBHOU
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPHUBbIUEK (YIMOTPEOICHHs alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TNPAKTUYECKUX 3a7ad COIUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATBHOM CPEIbl;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATh HEOIATONPHUSATHBIE SKOJIOTHYECKHE IMOCIEICTBUS MPEANPHHIMAEMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKN XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIEeBOM U HKOJIOTMYECKOH Oe30IacHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJIb30BaTh MOJIydyaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUHM II0 XUMHUU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (GopmMupoBaHHE (PYHKIMOHATHHOH TPaAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBbHBIMH y4E€OHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;



UCIMOJb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOIb3yeMble B XUMUM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATENBHBIX U MPAKTUYECKUX 3a/]ay, NMPUMEHATh Ha3BAaHHbIC MOJEIbHBIC IPEACTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM M 3aJaud  MCCJIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TPOBENCHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOEIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJ€ JAMUAIOra U/WIN AUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHUBEPCAJbHBIMH PeryJsiTHBHBIMU 1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

HNPEAMETHBIE PE3YJIbTATHBI
10 KITIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIOLICH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUSI W KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM ISt
pelleHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIINa, paaukan, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YTJIEBOJOPOIBI, KUCIOPOA U a30TCOJEpKAIINE COSAMHEHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHWs, JIEKAIIUEe B OCHOBE TOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKa;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEpPHBIC MPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIINE MTOHSATHS MTPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHNYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHMBOJIMKY IS COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
U ypaBHEHUN XMMHUYECKHX pEaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIICKHOCTh H3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctematudeckoi HomeHkinatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,



aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIJIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAs KUCIIOTA, TII0OK03a, (PPyKTO3a,
KpaxmMaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXCHHUS TEOPUU CTPOSHUS OPraHUYEeCKHX
BemectB A. M. byriepoBa st 00bsICHEHUSI 3aBUCMMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHsod,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI WX MEPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIH MPOTYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUUN
(HaOnrofieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMHUYECKON MOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATh XUMHUYECKUNW DSKCIEPUMEHT
(mpeBpaleHns OPraHMYEeCKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ITHJICHA M W3y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHBbIC pEAKIIMH OpPTraHMYECKUX BEIIECTB, JeHaTypalus OeTKOB TpHu
HArpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
MpU OOpAIllEeHUH C BEIIECTBAMH W JIA0OPATOPHBIM 000PYTOBAHUEM, TPEJICTABIATH PE3YJIbTATHI
XHMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amuCH YPaBHEHHH COOTBETCTBYIONIUX pPEAKIUHd |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWJIa HKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKarolllel NPUPOJHON CpEeabl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHaTe Ha
npuMepax crocoObl YMEHBUICHHUS U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIECHCTBUS HAa OpraHU3M
YeJIOBEKa;

JUIsE 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;



JUISL  CIIENBIX W CIIA0OBUAIIMX OOYYarOUIUXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMHsD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHUMHYECKOH COCTaBISIONICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHus] NPAKTHYECKUX 3a7ad M DSKOJIOTMYECKHM OOOCHOBAaHHOIO OTHOUIEHMSI K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJJIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT ~ PEIIETKA, TUIIBI XMMHYECKHUX  PEAKLUi, pPacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, 3JIEKTPOJIMTUYECKAsT JUCCOLMALUA, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKOM  peakIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXPaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUS DHEPTUU NPU XUMHYECKHUX
pEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE ITOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakTosIOrMYecKrue CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPTaHWYECKHUX BEILECTB B OBITY M MPAKTUUECKOM JesITeIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABIMUBATbH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKUCIIBIA Ta3, aMMUaK, TaméHas U3BeCTh, HErami€Has W3BEeCTb, IMUThEBas COJA, MUPUT U
ApyrHue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIN4ecKasi, BOJOPOAHAsI) B COCAUHEHMSX, TUI KPUCTAIIIMYECKONW PEHIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHas, MOJIEKYJApHas, HMOHHAas, METaJJIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe COeIMHEHNHN (IPOCThIE BEIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Hepuoaudeckoro 3akona JI. M.
MenpgeneeBa M JI€MOHCTPUPOBAaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIbHYHD U
MIPOTHOCTHUYECKYIO () YHKIIHH,

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3anemeHToB /1. 1.
MenneneeBa, UCHONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPreTUYCCKHE



YPOBHU», OOBIACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JUWYHBIX KJIaCCOB, NOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYeCKMMM BEIECTBAMM C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATH XUMHUUYECKHE PEAKIUU IO Pa3IndHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolluxX BeUIeCTB, TeIUIoBOMY 3(hdexTy peakuuu,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpallEHHBbIC YPaBHEHUS pEaKlUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TU
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX pacTBOpPaX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHs XWMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHMUYECKHE TMPOILIECCH, JIekKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
Mpe/CTaBlIeHU 00 OOIMX HAy4YHBIX MPUHIHUIAX W JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaKIusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKkTa peakiuuud Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MPaBWIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peakllMd HMOHHOTO OOMEHa, KaueCTBEHHBIC peaklud Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ynbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u

ApYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY>KaIOIlle MPUPOJIHON Cpeibl, OCO3HABATh OMACHOCTH BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeaenéHHBIX BEUIECTB, MOHUMas cMbich nokaszarens [1JIK, noscHaTs Ha nmpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsl O0y4aroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBbS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUISL  CIIETIBIX M CJa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoioposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrieBoasl 3 2
Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabnbie IIpakruueckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl
2.2 Hewmeramisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHM4YEeCKUX
coenunenuiit A. M. byrieposa, eé
OCHOBHBIE MTosiokeHus. [Ipencrasienue o
2 KJIacCCU(PUKALIMKA OPTaHUYECKHUX BEIIECTB. 1
Homenknarypa (cucrematuyeckas) u
TPUBUAIBHBIC HA3BAHUSI OPTaHUYECKUX
BELIECTB
3 CraproBast KOHTpOJIbHas paboTa 1
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — NpOCTeine 1
MIPEICTaBUTENH aJTKEHOB
3 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
9 Ankanuensl. byranuen-1,3 u 1

Metmnoyraauen-1,3. [Morydaenne




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUIINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 ApeHbl: 0eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAIIEKANINX K Pa3IHYHBIM Klaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHBIE€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPHUH

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
areTanbJeruy. AIeToH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas




22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

24

25

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

CroxHble 3(UPHI KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTHYECcKast POJIb KHUPOB

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiiune npeacraBuTeNu: Ti0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaepxamuye opraHn4ecKue
coeauHeHus»/ Beepocceuniickas
poBepoyHas paboTa

30

OO6m1ast XxapakTepruCTUKa a30TCOIePIKAIINX
OpTraHUYECKUX COCTUHECHHM /
Bceepoccuiickas npoBepouHas paboTta

31

32

AMWHEBI: METHJIAMUH U aHWUJINH

AMMHOKHCIIOTEI KaK aM(l)OTCpHBIe
OpraHn4€CKUC COCAUHCHU A, UX
OHOJIOrHMYECKOE 3HAUCHHE. Ilentuapl.




benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33

34

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHEBIE METOJABI CHUHTE3a

BBICOKOMOJICKYJIAPHBIX COCI[PIHGHPIFI.

HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




Peanmzanus Oﬁpal}OBaTeHbHLIX nporpamMmm eCTECTBeHHOHay‘IHOﬁ H TEXHOJIOTHYeCKOil HaNPaBJICHHOCTH IO MPEeAMETY XUMHUSA OCYHICCTBJIAACTCHA C

HCIOJIB30BAHHEM 060py11013a}mﬂ HEeHTpa «Touka pocTa»

10 k1ace
Ne Coaepixanue IleseBast ycTaHOBKA YpoOKa KoJu-Bo ILnanupyemble Hcnoabs3oBanue
ypoka 4acoB pe3yabTaThl 00opy/ioBaHMsI LIEHTPA
u3 «Touka pocra»
TeMaT
HYeCK
oro
IJIAHU
poBaH
us
8 JlabopartopHsrii ONBIT | 3HATH CBOICTBa STUIICHA. 1 YMeTh nomy4yats 3TuieH geru- | Jdatuuk pH, cnuproBka
«B3aumopericTeue ATUJIEHA c | BeisiBiIATE  yueOHYIO TpoOiiemMy, JlpaTalluel 3TaHOJIa, 3KCIIe-
pacTBOpOM IepMaHraHaTa Kajush» npeaiaraTh eé BO3MOXKHOE PUMEHTAJIBHO JIOKa3bIBaTh
00BsICHEHHE, MIPUHAAJTICKHOCTh 3THIEHA K
NPOBEPSATh  BBIBUHYTOE  TpE- HeNpeeNbHbIM COeTUHEHUSIM
IIOJIOKEHUE PKCIEPUMEHTAIIBHO
10 JlaGopatopHsIit OTBIT | 3HATh CBOMCTBA allETUIICHA 1 YMmers mnosydats anetwieH | Jlaruuk pH
«BzaumopeicTtBue  anerwieHa  C | YMEThb 10JIy4aTh ALETUIICH KapOUJHBIM  CHOCOOOM, 3KC
pacTBOpOM NepMaHraHaTa Kajlush» KapOuIHBIM CrocoooMm, JKC- MEPUMEHTANBHO  JIOKa3bIBaTh
NEPUMEHTAIBHO JIOKa3bIBaTh MIPUHAAJIEKHOCTD AlleTUIIeHa K
IPUHAUIEXHOCTh  aleTWIeHa K HENpeJeNbHbBIM  COEIUHEHH-
HEeNpeJebHbIM COeIMHEHHSIM M
17 Ombir  «CpaBHeHHE Temmeparypsl | 3HaThb  (U3MYECKHME  CBOICTBa 1 Hayuntbcsa onpenensaTe | Jatuuku TEMIIEpaTyphbl
KWAIIEHUS OJHOATOMHBIX CIIUPTOBY». | IPEAEIbHBIX OJTHOATOMHBIX TEMIIEpPaTyphl KUIEHUS | (TEpPMOPE3UCTOPHBIN U
Ombir  «CpaBHEHHE  TeMIeEparyp | CIUPTOB. YMETh BBISBIATH U CIHUPTOB, TNPHHALISKAIUX K | TEPMONAPHBIN), OaHst
KUIICHUS U30MEPOBY. OOBSICHATh 3aBUCHUMOCTH CBOMCTB OJTHOMY TOMOJIOTHYECKOMY | KOMOMHUPOBAaHHAS nabo-
COHPTOB OT HMX XHMHYECKOTO psny OOBSICHATH 3aBUCUMOCTh | paTopHas

CTPOEHUS

TEMIICPATYPhI KUIICHUS
CIIUPTOB OT YHUCIIa aTOMOB
yriepoJa B MOJCKYJEC, OT

CTpPOGHHSI  yIiie-  POIHOTO
cKeJera JUTS HM30MEPOB
.OOBACHITH HU3MEHEHUE
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TEMIEPaTyphl TPU UCIIAPCHUU
criupTa, ddmpa W IKHUAKOTO
aJIKaHa

17 JlaGopatopueiii  onbIT  «TemnoBoit | 3HaTh CIOCOOBI MOJTyYEHUS Hayuutscs ompenensats | [Ipubop  mis  OKHCIEeHUS
ap ekt peaxkuuun OKHUCJIEHUS | aJIbJETU/IOB TermoBoil 3d ekt peakuuu | cnupTa HaJ MEIHBIM
3TaHOJIA» OKHCIICHHS 9TaHOJA | KaTaJlu3aTopoM,

KHCIIOPOJIOM BO3TyXa BBICOKOTEMIIEpaTypHBIN
JaTyHK (TepMorapa)

21 JlaGopaTopHsrit OmBIT | 3HATH CBOMCTBa OT/ICJIbHBIX Mameputs pH BeianHbIX pac- | Jatuuk pH

«PacniozHaBanue PacTBOPOB | mpeAcTaBUTEICH KapOOHOBBIX TBOPOB OPTaHMUYECKUX KHUCIIOT,
OpPraHUYECKUX KHUCIOT» KACIHOT. OOBSACHIATH 3aBUCHUMOCTD Ha OCHOBaHUHM TOJYYEHHBIX

UX CBOHCTB OT XHMHYECKOTO pe3yJIbTaToB UACHTH(H-

CTPOCHUS IHUPOBaTh OeH30lHYTO,
CAJIULIUIIOBYI0 M IL[ABEJIEBYIO
KHCJIOTBI

25 Jlaboparopusrii ombiT  «lllenouyHo# | 3HATH CBOMCTBA CIIOKHBIX (UPOB. I[Honyuuts skcnepumenTanb- | Hatunk pH

TUPOJIN3 3TUJIALIeTaTa OOBACHATH HaIpaBJIeHHOCTh Hble JaHHBIE O 3aBHCHMOCTHU
peakuuii  THAPOIN3a  CIOXKHBIX pH pacTtBOpa mienoun oT Bpe-
3¢UPOB B KHUCIION U MIEIIOYHON cpe- MEHH B IIpOLIECCE THUIPOIN3a
Jax cioxHoro 3¢upa. OOBIACHUTH

MOJTyYEHHBIE PE3YNIbTaThI

31 JlaGopartophslii onbIT «Onpenenenue | 3HaTh  CBOMCTBA  aMHMHOKHCIIOT. OKcnepuMeHTanbHO  ompeze- | Haruuk pH, JaTYUK

Cpeasl pacTBOPOB aMUHOKHCIOT». | YMETh OOBSICHATH 3aBUCHUMOCTD muth pH pacTBOpOB aMuHO- | AJIEKTPONPOBOAHOCTH

JlabGopatopHsrii  ombIT «KuCITOTHBIC
CBOWCTBAa aMHHOKHUCIIOTY

CBOMCTB aMHMHOKHCIOT OT HX
CTPOCHUSA

KHCJIOT. Uccnenosats
B3aNMOJENCTBUE a-
AMHUHOKUCIIOT C

COCAUMHCHUAMHU MCIU W IIWUH-
ka. Ha ocHOBanum MOJIy4YCH-
HBIX IKCIICPUMCHTAJIbHBIX
JaHHBIX YCTAaHOBUTHL 3aBHCHU-
MOCTH KHCJIOTHO-OCHOBHBIX
CBOICTB aMHHOKHCIIOT OT HX
XUMHYCCKOro CTPOCHUA
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n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

11 KIIACC

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie

o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. .
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs13U. BogoponHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.
CreneHn okucienus. Bemiectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.

HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBOpe
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB

30




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110

31




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME
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Peann3anus o6pa3oBaTe/ibHBIX NIPOrpaMM €CTeCTBEHHOHAYYHOH M TeXHOJIOTHYeCKOii HANIPABJIEHHOCTH N0 NpeAMeTy XUMHS

OCYHIECTBJAECTCHA ¢ UCITOJBb30BAaHUEM OﬁopyI[OBaHI/IH HEHTPpa «Touka pocTa»

11 knace
Ne Coaepixanue IleneBasi ycraHoBKa Koa-Bo IInanupyembie pe3ybTaThl Hcnonb3oBanue
ypoKa ypoKa 4acoB o0opynoBaHust
u3 nenTpa «Touka
TeMaT pocTay
HYeCcK
oro
IUIAHU
poBaH
us
6 JlaGopartopHbIit ONBbIT | YMETh OOBSCHATH 1 Onpenenutsb n3MeHeHue | [latumnk 3JEKTpPO-
«3aBUCUMOCTh ¢duzuKo- XUMHUYECKHE EKTPONPOBOJHOCTH  IPU | IPOBOJHOCTHU
3JEKTPONPOBOJHOCTH OCHOBBI ~ MpPO-  IIECCOB, pPacTBOPEHHH Tra3000pa3HOro
pacTBopa OT pacTBOPUTEISI» IIPOTEKAIOIINX npu XJIOPOBOJOPOJa B Pa3IMUHbIX
JUCCOoIMaluu pacTBOPUTEIISAX, UHTEp-
AIIEKTPOJIUTOB MIPETUPOBaTh  MOJIyYEHHBIE
pE3yJIbTaThl
11 JIaGopaTopHblii onsIT | Pa3Buth mpencrasieHus o 1 Ha ocnoBanum skcnepumen- | Jlatumk JJEKTPO-
«CuiibHbIE u cialble | CTENEHU DJIEKTPOJIUTHYE- TaJbHOIO U3MEPEHUS | IPOBOJIHOCTH
ANEKTPOJIUTHI CKOH JUCCOLUAINH. ANEKTPONPOBOJHOCTH
[ToBTOPUTL M 000OIINUTH pacTBOpOB OIPENEIUTh,
3HaHHA O CHJIBHBIX U SBJIAIOTCSL M BBIJAAHHBIE
CI1a0BIX 3JIEK- TPOIUTAX BELIECTBA CHJIbHBI- MH WIH
CJIa0BIMH 3JIEKTPOJIN- TAMU
12 JlaGopaTopHbIit onbIT | [loBTOPpUTE M 0000ITUTH 1 Ha ocnoBanum ananuza u3- | Jatuuk pH
«U3menenne pH B Xxoxe | 3HaHUS 00 OKUCIUTENIBHO- MeHeHus pH ycraHoBUTH Ha-
OKHUCJIUTEIBHO- BOCCTaHOBUTEJBHBIX MPaBJIEHHOCTh  MPOTEKAHUS
BOCCTAHOBUTEJBHBIX PEAKLUN» | peaKLusX, BAXHEHIINX NU3Y4aeMbIX  OKHMCIUTEIBHO-
OKHUCIIUTENSX u BOCCTAaHOBUTEIbHBIX
BOCCTAHOBUTENSIX. YMETh IIPOLIECCOB
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IIPEICKa3bIBATH COCTaB
MPOAYKTOB OKHCIMTEIBHO
-BOCCTAHOBUTEIIbHBIX
peakuui

33

JlaGopaTopubiii  ombiT  «Mc-
ClIeJOBaHHE pacTBOpPOB
XO3SIICTBEHHOT'O M TYaJIeTHOI'O
MbLa, CUHTETUYECKUX
MOIOIIUX CPENICTB»

[ToBToputh W 0000IIUTH
3HAaHUS O CBOMCTBax IIO-
BEPXHOCTHO-aKTHBHBIX Be-
miectB (ITAB). YmeTs 005-
SICHITL MOIoIIee AeHCTBHE
ITAB

Ha ocHoBanum ananmsa pe-
3ynapTaTOB  M3MepeHus pH
pPacTBOPOB Pa3IUYHBIX MOMO-
LUX CPEACTB CHENaTh BBIBOJ
00 HUX JKCIUIyaTallMOHHBIX
CBOMCTBAax

Hatuuk pH
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi
pe3yJbTara

1 Teopernueckne OCHOBbI OPraHU4YECKONH XUMHUHU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
11 SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
' JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS

pelIeHUs TPAKTHYSCKUX 3a1ad W OIKOJOTHYeCKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

Brnanenune cucremMoil XUMHUYECKMX 3HAHMH, KOTOpash BKIIKOYAET:
OCHOBOIIOJIATr AFOIINE ITOHATHUSA (Monekyna, BaJICHTHOCT,
ANEKTPOOTPHULATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpDHBIA OO0BEM, YIIEpOAHBIH CKEJeT,
(yHKIMOHANbHAS  Ipynma,  pagukaig,  U30Mepus,  HU30MEpHI,
TOMOJIOTUYECKUH PpsAJl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOA- H
12 a3oTco/iepKalllue COEJUHEHHUs, OMOJOrMYEeCKH AaKTHBHBIE BEILECTBa
' (yrneBoapl, KMpBI, O€JIKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpPUHM U 3aKOHBI (Teopus
XMMHUYECKOr0 CTpoeHHsl opranmdeckux aemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, TOJYyYEHUHM U O€30IMacCHOM

HCIIOJIb30BAHUM  Ba)KHEHIIINX HCOPraHNMYCCKUX H©W  OPraHUuYCCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

ChopMupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHble MPHU3HAKU
13 MOHATUM,  YCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIB30BATH
COOTBETCTBYIOIIIME IOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpMUPOBAHHOCTh YMEHHH HCIIOIH30BaTh XUMHUYECKYIO CHMBOJIHUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
14 cokpamEéHHor) (opMyn OpraHMYECKMX BEUIECTB U  ypaBHEHUU
' XMMHYECKHUX PEaKUUd, U3rOTaBIMBAaTh MOJEIN MOJIEKYJI OPraHUYECKUX

BEILECTB JI WUIFOCTPALMM X XUMHUYECKOIO M IMPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa niast oObscHEeHUs
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaerua, aneTaibAerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIso3a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nuecKkne W XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METAHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaibIeTul,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTIEBOJOPOAHOTO CBHIPhs (He(PTh, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU
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3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONoJeHUE, U3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yYMEHHI COOJIIOAaTh MpaBHJa MOJB30BAHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATH XMMUYECKHIA
AKCIIEPUMEHT (IIPEeBpAICHIS] OPTraHUYECKUX BEIIECTB MPH HArPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U JIAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCIICHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIN3UPOBATH
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
1enecooOpa3HoOro MOBeNEHUsT B OBITY M TPYNOBOM JAEITEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpebl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HAa JKHMBBIE OPTraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBbl YMEHBIIEHUS M IPEeNOTBpAIEHUS] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero o01ero od0pa3oBaHusi
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TeopeTnyeckre OCHOBBI XUMUU

11

1.2

13

Brnagenue cucremMod XMMUYECKMX 3HAaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOUIME  IMOHATUSA  (XMMHYECKUMH  3JEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKA aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIH AaTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XMMHYECKas CBSA3b, MOJIb, MOJIIPHAs Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKUCIIUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHAOTEPMHUYECKHE,
peakLuy MOHHOrO OOMEHa), PacTBOP, AJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIUTUYECKAsd  JUCCOLMALUA, OKHUCIHUTENb, BOCCTAaHOBHTEINb,
CKOpPOCTh XMMHYECKOM pPEaKlUu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJIOTMUECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPaKTUYECKOW AEATeNbHOCTU

YCJIOBCKa

ChopMupoBaHHOCTh yYMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TOHSITHI, NPUMEHSTh COOTBETCTBYIOIIUE
MOHATUSA TIPU ONHCAHUM CTPOEHUS W CBOWCTB HEOPTraHUYECKHX
BEILIECTB M UX MPEBpAIICHUI; BBISBIATh B3aHUMOCBI3b XUMHUYECKUX
3HAHUUI v MMOHATHSIMH u MpEeACTABICHUSIMU JIPYTuX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Brnanenne OCHOBHBIMH METOJJaMHU HAy4YHOTO IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOJeHHe, W3MEPEHHE, OKCIIEPUMEHT,

MOJICIIMPOBAHNE)

14

CpopMHUpPOBAaHHOCT, YMEHHUH OMpENEsITh BaJE€HTHOCTh M CTETEHBb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCTUHEHUSIX, TUIl KPUCTAIUTMUECKON
pemETKA KOHKPETHOTO BENIeCTBa (aTOMHAs, MOJICKYJISIpHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COSAMHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHSA  KJIACCH(PHUUMPOBATH  XUMHYECKHE
peaKIyy Mo pa3INyHbIM IpPU3HAKaM (YUCIIy M COCTaBY PearupyroLIrx

BEIIECTB, TEIUIOBOMY J(deKTy peakiuu, HU3MEHEHUIO CTeleHen
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OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTABISATh YpPaBHEHHUS  PEaKIUil
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHUYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

PacTBOpaAxX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBATh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaKlui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKass XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepronnueckoi
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, O-2JEKTPOHHBIC OPOUTAINY, <«IHEPTETUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUHEHHMI MO MEpUoJaM W rpynmnam

[Iepnonnueckoii cucteMsl XuMudecKnx 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHME  TI€HETUYECKOM  CBA3ZM  MEXKAY
HEOPraHMYECKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHHH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaxunﬁ

2.4

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  MPUHAAIEKHOCTh

HEOPraHMYECKHUX BELIECTB MO MX COCTaBy K OMpENENIEHHOMY Kiaccy
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(rpymnme) coenMHEeHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYI) CHUMBOJHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHAK, Trami€Has W3BECTb, HErami€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMMCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPKAaTh  CYIIECTBOBAHHE  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPraHUYECKUMHU BEIIECTBAMHU c TTOMOIIIBIO yYpaBHEHHI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHIATH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOM peaklu, peaKkIud HMOHHOTO OOMeEHa,
KaueCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS, peIlIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Metambl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCYI0M M JIabOpaTOpHBIM OOOpYAOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cPOpMHUPOBAHHOCTH MPEACTaBIECHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBISIOMICH

€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, pPOJIM XUMUU B [IO3HAHUU
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3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAKTHUUECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COONMIOJATh TIPaBHIA JKOJIOTUYCCKU
11eJ1ec000pa3HOro MOBEeEeHUSI B OBITY M TPYIOBOM JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOUICH NPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblic nokasarens [1/IK, noscHsaTs
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MIPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM TMOHSITHUSL «MaccoBasi JI0Ji1 BEIECTBAa B PAacTBOPE»,
O0OBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wih 00BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMU BEIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU
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Kon

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

IIpoBepsieMblii 3JIEMEHT COePKAHUS

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckod XHUMHUHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUsSI OpPraHUYECKUX

coequHennii A.M. bytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['oMonorus, wu3oMepus.
XuMuyeckasi CBSI3b B OPraHUYECKUX COCTUHEHHSIX — OJMHAPHBIE M KpaTHbBIC
cs3u. [Ipencrasienne o kiaccuGuKaIMy OPraHUuIeCKUX BEIICCTB

Homenknatrypa opraHuyecKkux COEIMHEHUHN (CHCTEMaTHuYecKas) M TPUBUAIbHBIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUJIeH " NpONUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THUApATaAIWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHne cMHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

2.5

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN pssl. AICTHICH —
MPOCTEHIINI TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHYECKHE CBOWCTBA (peaKkluy TUAPUPOBAHUS, TAIOTCHUPOBAHMS, THIPATAIINH,

TOpPEHMsI ), TOJy4YEeHUE U IPUMEHEHHE

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS ), IOTy4eHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBaHUs), MOJIYYEHHE M INpPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHuecKas CBs3b MEXAy YIIIEBOJOPOJAMHM, NPUHAMISKAIUMU K

Pa3InuYHBIM Ki1acCcaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEIii ra3 v momyTHRIE HEPTIHBIE
ra3el. Hedptp u e€ mpoucxoxaenue. CriocoOsl mepepaboTKu HePTH: MeperoHka,

KPEKUHT (TepMHUYECKUH, KaTanuTudyeckuil), nuposnus. [IpomaykTsl mepepaboTku
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He(TH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromp u

MPOAYKTHI €To mepepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  MeETaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHHe), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHbIC CIIUPTHL. ITWICHIJIUKOIb U TIUIEPUH: CTpOCHUE, (pU3ndecKue u
XMMHUYECKHE CBOMCTBa  (B3aUMOJAEWCTBHE CO  ILEIOYHBIMU  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIe cnupThl). [leiicTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

deHou: CTPOCHUC  MOJICKYIIbI, (i)I/ISI/I‘IeCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
Anpaeruapl 1 KeToHbl. DopManbIaeru, aleTanbAerua: CTpoeHue, pusnueckue u
XUMHYECKHE CBOICTBa (peaKIII/II/I OKHCJICHUA U BOCCTAaHOBJICHHSA, KaUCCTBCHHBIC

peaKHI/II/I), MMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE TpeAeabHbIEe KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3NUeCKre U XMMUYECKHe CBOMCTBa (CBOICTBa, o0ImMe s
Kjlacca KHCJIOT, peakius JSTepuuKanuu), TI[OIy4eHHe U [pHUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

Crnoxxnbie 2(UpBl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYraeBosl: cocTaB, KiacCU(UKAILUSA YIIeBOAOB (MOHO-, M- M IOJUCAXapubl).
I'moko3a — mpocTedmii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJICKYIIBI,
bu3ruecKre 1 XMMHUYECKHE CBONCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepebdpa(l), BoccraHOBIEHUE,
OpOKeHHE TIIOKO3bl), HAaXOXJIEHHUE B MpPHUPOJE, NMPUMEHEHHUE, OHoJIornueckas
poiab. @otocuHTe3. PpyKTO3a KaK M30MEP TIIOKO03bl. Kpaxmai u nemnosno3a Kak
npupoaHble nojauMmepbl. CTpoeHHe KpaxMmana W LeToj03bl. Puznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A30TCoIepKaIie OpraHuIecKie COSTMHCHUS

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. dusznueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe INMIMHA). buojormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

4.2

benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,
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BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHaTypalus, KaYCCTBCHHBIC pCAaKIIMKU Ha Oenku

BricokoMouneKysipHbIE COEMHEHMS

5.1

5.2

Kox

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJICKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEIHSSI MOJICKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COEAUHEHHH —

noJIMmMepur3alAa U NOJUKOHICHCAIUA

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W HX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

KayuyKoB. [loyueHue CUHTETHYECKOro KaydyKa U Pe3UHBI
11 KJIACC

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHbBIC opOuTany, S-, P-, d-3IeMeHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

[Iepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1eMeHToB J[.1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMmuyeckux ieMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHYECKHUX DJJIEMEHTOB W
o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO Tpylnam U IepHoJaM.

3HaueHue NEPUOANYCCKOr0o 3aKOHAa B pa3BUTHU HAYKHU

1.3

14

1.5

Crtpoenne BemniecTBa. XHMHUYECKas CBS3b. BHIBI XHMMHUYECKOW  CBS3H
(koBajieHTHAsT HEMOJISIpHAST W TOJSpHas, HWOHHAs, MeTandeckas). VIoHBI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHOoCTb. DnekTpooTpULIaTeNbHOCTh. CTENEHb OKUCIICHUS

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KpHUCTAUIMYECKOM peméTku. I[loHsTHE O AMcCHepcHBIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas [0Jisl BelleCTBa B

pacTBope

1.6

Knaccugukanus Heoprannyeckux coenneHnit. Homenknarypa HeopraHmyeckux

BCIICCTB
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1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPALICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PAKTOPOB

1.9

1.10

1.11

Obpatumble peakiuu. XUMHYeCKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

coCTOsiIHUE XUMHU4eckoro pasHoBecus. [Tpunnun Jle [llatense

DnekTponuTrueckas aucconuanus. CuiabHbIe M cladble 2yeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0UHast. Peakiimm nOHHOTO

oOMeHa
OKHCIUTEITEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemerawioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/a, CEpBI,
dbocdopa u yraepoaa)

XUMHUYECKHE CBOICTBa BaXHEHWIIMX HEMETAJJIOB (TaJOreHoB, Cephbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPKAILIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

2.4

Meramnbl. Ilonoxenne meramwioB B Ileprognmdeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTasoB. O6ume ¢pusznyeckre cBoicTBa MeTauoB. CIIjIaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPsHKEHUH METallIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJIe30, MeIb) M HX coenuHeHuit. OO0mme

CroCcOOBI MOTyYeHUs MeTaJIIOB. [I[puMeHeHe METAIIIOB B OBITY 1 TEXHHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCPFGTHQCCKOﬁ U MHUILIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEIIIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBINUIEHHOTO MOTYYEHUS
BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEIIECTB U MATEPHAVIOB: Ba)KHEWIIIHME
CTPOUTEIBHBIE MaTepHajbl, KOHCTPYKIIMOHHBIC MaTepUajbl, KPACKH, CTEKJIO,

KCpaMHuKa, MaTCpuaJibl I OSJICKTPOHUKHW, HAHOMATCPUAJIbI, OPraHUYCCKUC H
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3.3

MUHepaJbHbIE yI00pEeHUs

XuMusT W 30pOBbE UEJIOBEKAa: MpaBujla MCIONb30BAHUS JIEKAPCTBEHHBIX
IpermapaToB, MpaBuiIa 0€30MaCHOTO UCTIOIL30BAHUS IIPETApaToOB OBITOBOM XUMUHU

B IIOBCEHEBHOMU KU3HU
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* I'abpuensu O.C. , Octpoymos WN.I'., Cnagko C.A. Xumus: 10 kiacc: 6a30BbIi YPOBEHbB:
yaeOHuk. — Mocksa: [IpocBemenue, 2023.

* Xumusi, 11 xinacc; yueOHUK Ut 00111e00pa30BaTeIbHBIX OPraHU3aluii; 0a30BbId YpOBEHB/
Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe oomectBo «M3narenscTBo «IIpocsemienner

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Hoponbkun B.H., bepexxnaa A.I'., ®eppanesa B.A. Xumusa. Temarnueckuii Tpenunr; 10-11
KJIacChl. 3aJjaHus 6a30BOT0 U MOBBIIIEHHOTO YPOBHEH CI0XKHOCTU: y4eOHO- METOANYECKOE
nocobue. — PoctoB Ha [lony: Jlernon — M, 2022

Kyszuenosa H.E., [1latanoB M.A. O0y4yeHre XUMUHN Ha OCHOBE MEXIPEAMETHON HTETPALIHH.
M.: «Benrana — I'pad».

[Tonocun B.C. , IIpokonenko B.I'. IIpakTukyM 1o MeToiuKe NpenojaBanust XuMuu — M.
[Ipocsemenue

Oaun A.M. u np. Xumus i1 Hac. — M.: Xumus

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

- Poccuiickas anekTpoHHas 1mkosa https://resh.edu.ru/
-  Enmunas xomtekuus 1udpoBbIX  oOpasoBarenbHbIX  pecypcoB  -http://school-
collection.edu.ru/
-O6pasoBatenbublii mopran «Coam ['MA: Perry BITP» - https://vpr.sdamgia.ru/
- OdunmanbHbIi UH()OPMAIIMOHHBIN nopran
roCy/IapCcTBEHHOM uToroBoit arrectauuu EI'D - http://ege.edu.ru/
- OOpa3zoBarenbHbIil MopTan MOAroToBKM K dk3ameHam «Caam I'MA: Pemy EI'D» -
https://chem-ege.sdamgia.ru
- denepanbHBbIil IEHTP TecTHpoBanus http://www.rustest.ru/
- deepanbHbI HHCTUTYT MEJAarorunueckux u3MepeHui - https://fipi.ru/
- Vuurtenbckuil mopTai — coodIecTBo yuuteneit - https://www.uchportal.ru/
- Benymumii 00pa3oBaTeIbHBIH nopran Poccun - https://infourok.ru/
- http://skiv.instrao.ru/bank-zadaniy/ - caiir ¢ Oankom 3amanuii s GopmMHUpOBaHUS U
OIICHKU (DYHKIIMOHAIbHOW TPaMOTHOCTH oOOydarommxcss ocHOBHOM mikoinbel DOI'BHY
«MHCTUTYT cTparerun pa3BuTtus odpa3zoanus Poccuiickoit Akagemun o0pa3oBaHUS.
- https://fioco.ru/pisa , https://adu.by/images/2018/02/Prim_zadanii_PISA.pdf -caiiter ¢
OaHKOM 3amaHuii MeXIyHapOAHOM MPOTpaMMBI TI0 OIIEHKE 00pa30BaTeNbHBIX JOCTHKEHHUH
ydamumxcs mkon B Bospacte 15 mer PISA (Programme for International Student
Assessment). HamwoHansHbIl 1IeHTp TpoBeaeHus ucciaemoBanus PISA B Poccwuiickoit
Oenepanuu apnserca PI'BY «DenepanbHbIl HHCTUTYT OLIEHKH KayecTBA 00pa30BaHUD) .
- https://ru-vpr.ru/ - 6ank 3aganuii BITP.
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