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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1Mo XMMUHU Ha ypOBHE cpenHero olmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoir denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHUS (efepanbHO 00pa3oBaTEIbHON MPOTpaMMBbl CPEIHErO
obumiero oo6pazoBanus (POII COO), npencraBineHHbIX B DenepaibHOM TI'OCYJIaPCTBEHHOM
oOpaszoBatenbHOM cTtangapre COO, ¢ yuérom Konuenuuu mnpenojpaBaHus yuyeOHOro Ipeamera
«XuMmus» B 00pa3oBaTesbHBIX opranuzanusx Poccuiickoit ®enepanuy, pean3yomUX OCHOBHbIE
o0Opa3oBaTeslbHbIE IPOrpaMMbl, U OCHOBHBIX IOJOXKEHUH «CTpaTeruu pa3BUTUS BOCIUTAHUSA B
Poccuiickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TIOJIXOJIOB K pa3paboTKe MpOrpaMMBbl [0 XUMHUH, K OMPEICICHUIO O0IIel cTpaTerun
00y4€eHHs, BOCOUTaHUSI U Pa3BUTHsL, O0YUAIOUINXCS CPEICTBAMU yU€OHOTO MpeaMeTa « XUMUs» s
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHUentyaibHble nojoxenus PI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JIeH, COJepKaHus, pe3ysIbTaToB OOyueHHsI U TpeOOBaHUI K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHME,  IIOJlydaeMO€  BBITYCKHHKaMH  00mIeoO0pa3oBaTeinbHOM
OpraHu3aly, SBJISIETCS HEOThEMJIEMON YacThlo UX 00pa3oBaHHOCTU. OHO CIYXHT 3aBEpLIAOIINM
3TaroM peaju3alui Ha COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOTOo 00pa3oBaHMsA. DTH LEHHOCTH KAacaloTCs IMO3HAHHS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYphI YEIIOBEKA, a TAKXKE HKOJIOTUICCKU
000CHOBAaHHOTO OTHOILLIEHMSI K CBOEMY 3/I0POBbIO M HPUPOJHOH cpere. Peanusyercs xumudeckoe
oOpa3oBaHue OOyyaloIIMXCS HAa YpOBHE CPEIHEro oO0Iero oOpa3oBaHMs CpPEACTBaMHU y4eOHOIO
npeaMera « XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEENIECHbI B IPOrpaMMe 10 XUMHUU C
y4€TOM Ccreun(PUKU HAYKH XMMUH, €€ 3HAUCHUs B MO3HAHWU MPHUPOJBI U B MaTepUaIbHON KU3ZHU
o0miecTBa, a Takke C Y4€TOM OOIIMX Mejded M NMPUHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIPaeT 0cOOYI0 pojib B COBPEMEHHOM
IUBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIIEHHUS, B CO3/JaHNE LIEJTOCTHOTO MPECTaBICHUs 00
OKpY’KalollleM MHUpe Kak O €IMHCTBE MPHUPOJbI M 4elloBeKa, KOTopoe (GopMupyercs B XUMHUHU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUpPa, OCO3ZHAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIECTB, X CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C IPYTMMHU €CTECTBEHHBIMU HAayKaMH, XMUMHs cTajda HEOTHEMIIEMOM
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOMMBIM YCIOBHEM YCIEIIHOTO TPY/a U KHU3HH KaXKJ0ro YiIeHa
oOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa co3uJaTelibHasi, KaK HayKa BBICOKMX TEXHOJOTUH
HaIpaBJiieHa Ha peleHue TI00albHbIX MPOoOJeM YCTOHYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJOTMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ OOIMMH LENIMH M HOPUHIHUIIAMU CpeIHEro oomiero oOpa3oBaHUs
conepkanue mnpenMera «Xumus» (11 kimaccel, 0a30BbIf YpOBEHb M3y4Y€HHUS])) OPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOATOTOBKY OOYYaloIIUXCsi, HEOOXOAMMYIO WM JUIS
BBIPAOOTKM MHMPOBO33PEHUECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B IKU3Hb COLUYMA,
IPOIOJDKEHH 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTtaBistomyuMu npeaMeTa «XUMHUsS) ABISIIOTCA 0a30Bble Kypcehbl — «OpraHudeckas XuMHsh»
u «OO01ast 1 HeopraHu4eckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMsI KOTOPBIX SIBIISIOTCA
OCHOBBI 0a30BO HAyKH: CHCT€Ma 3HAHHWH 1O HEOPTaHMYECKON XUMHUU (C BKIIOYCHHEM 3HAHUM W3
oOrmiell XUMUM) U OopraHnyeckod XuMuu. GopMHpOBaHUE TaHHOW CHCTEMBbl 3HAHUW MPU M3YyYCHUU



npeaMera o0ecrneuynBaeT BO3MOXKHOCTh PAacCMOTPEHUSI BCErO MHOT00Opa3Hs BEIIECTB HA OCHOBE
O0LINX MOHSTHUH, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTypa comepxaHus KypcoB — «Opranundeckas xumus» U «OOIIass U HeopraHUYecKas
XUMUS» cPOpMHUpPOBaHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXO0Jla K H3yYEHHUIO
yueOHOro Mmatepuana U OOyCIOBJIEHa HCTOPHUYECKHM OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHUN Ha
ONpPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYeCKOW XHMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YpPOBHE KJIACCUYECKOM TEOpUU CTPOECHUS OpPraHMYECKHUX COEIMHEHUH, a
TaKkK€ HAa YpPOBHE CTEPEOXMMHMUYECKHUX M DIIEKTPOHHBIX MPEJICTABICHUNW O CTPOCHHM BEIIECTB.
Cenenusi 00 HM3yyaeMbIX B Kypce BeLIECTBaX JMAAlOTCSI B PAa3BUTHM — OT YIVIEBOAOPOIOB [0
CIIOXKHBIX OMOJOTMYECKH AKTUBHBIX COEAUHEHHH. B Kypce opraHMYeckod XUMHUHU I10JIy4aroT
pa3Butue cQOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATILHBIC
MPEJICTABICHUS] O XMMHUYECKON CBsI3M, KJIaCCU(UKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTHU
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON pPEeaKII1H.

[Ton HOBBIM yIJIOM 3peHUsI B IHpeamere «Xumus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
U3yYeHHBII Ha YpOBHE OCHOBHOTO 0OmEro o0pa3oBaHMsS TEOPETUYECCKHI MaTepual |
dakTonornueckue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmuas ¥ HeopraHumyeckas XUMHS» OOyUYaIOIIUMCS IMPEAOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX TO3UINH, TIy0Ke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaromeii 10 00bsICHSIOMEH 1
MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHM O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUHU, CBONCTBAX U
IPUMEHEHUH, a TAKXKE 0 XMMHMUYECKUX PEaKIUsAX, UX CYLUIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
JIOTIONHSIeTCs B Kypcax 11 KilaccoB 3jieMEHTaMH COJIep)KaHUs, UMEIOIUMHU KYJIbTYpPOJIOTUYECKUH U
NPUKIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT NOHUMAHUIO B3aUMOCBSI3U XUMHHU C JIPYTHMMHU
HayKaMH, PacKpbIBalOT €€ pOjb B II03HABATEIBHOW M TNPAKTUYECKOM AEATEIBbHOCTU YEIIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTHUECKUX
NPWIOKEHUH XMMHH, TOMOTAalOT BBIYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYMMbIX TNpoOieMax, CBS3aHHBIX C XHMMHEH, KPUTHUYECKH OCMBICIMBATh HWHPOPMALUIO U
IPUMEHATHh €€ Ul IONOJHEHUS 3HAaHUM, PELICHMs] MHTEUIEKTYaJbHBIX M JKCIIEPUMEHTAIBHBIX
MCCIJIEIOBATENbCKUX 3a7a4. B 1ienom cogepxanue ydyeOHOro npeamera « XUMUs» JaHHOTO YPOBHS
W3Y4YEHUs] OPUEHTHPOBAHO Ha (POPMHUPOBAHUE y OOYyYarOIIMXCS MHPOBO33PEHUECKON OCHOBBI JJIS
NOHUMaHMus (QuIocOPCKUX UAEH, TaKMX Kak: MaTepUaIbHOE E€IMHCTBO HEOPTraHMYECKOro U
OpPraHMYecKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM M CTPOCHHEM,
M03HABAEMOCTh MPHUPOAHBIX SBJIEHUN MYTEM HKCIEPUMEHTAa W PELICHUS MPOTHUBOPEUUNH MEXIy
HOBBIMU (D)aKTaMHU U TEOPETUYECKUMHU MPENOChUIKAMHU, OCO3HAHWE POJIM XHUMHHM B PEIICHUU
HKOJIOTHUECKUX MpoOJieM, a Takxke MpolieM cOepekeHHs] SHEPreTHYeCKUX PECypCcoB, ChIPbS,
CO3/1aHHSI HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B nnane perienus 3aiad BOCIUTAHUS, Pa3BUTHS U COLMATM3ALUN 00yYaIOIIUXCs IPUHSATHIE
IpOrpaMMOil MO XHMHHM TOJXOJbl K OIpPENeJeHUI0 COAEpKaHHUS U IOCTPOCHHs IpeaMera
npeaycMaTpuBaoT (OpMHpPOBaHHE YHHBEpPCAIbHBIX Y4YeOHBIX JecTBUI, UMeromux 0azoBoe
3Ha4YeHHE IS Pa3InYHbIX BUJIOB JIEATEIBHOCTH: pEIIeHUs TpobieM, MOMCKa, aHau3a 1 00paboTKU
uH(poOpMallii, HEOOXOAUMBIX AJii NPUOOPETEHHsS OMNbITa MPAKTHUECKONH M HCCIEeI0BaTEeNbCKON
NEeSTeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpaxTuke npenogaBaHusl XMMUH Kak Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, Tak U Ha
YPOBHE CpelHero oomiero oOpa3oBaHMs, NMPH OIMPEACICHHUH COICPKATEIbHON XapaKTepHUCTUKU
Hene W3y4yeHHs TMpeAMeTa HampaBlIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPaJULMOHHO
npusHaércss  (GOPMUPOBAHHME OCHOB XMMHYECKOW HayKd Kak o00JIaCTU  COBPEMEHHOI'O
€CTECTBO3HAHMUS, TPAKTHUUECKOM NEATEIHHOCTH YelIOBEeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOI



KyJbTypbl. C METOAWYECKON TOYKM 3pPEHHS TaKOW MOJAXOJA K ONPENEICHHUIO LeNed H3y4YeHUs
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHUS TJABHBIMH LEISIMH H3Y4YCHHS MpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (11 Ki1.) SABISAIOTCS:

e (QopmupoBaHHE CHCTEMbl XHMHUYECKUX 3HAHUN Kak BaKHEHIIeH cocCTaBIsOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOW JieXaT KIIOYEBbIC MOHSTHS,
dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUA U CTAHOBJICHUS;

e (QopmupoBaHUE U pPa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHMS BEUIECTB U
XUMHUYECKHX peakiui, HEOOXOAUMBIX i MPUOOpPETeHHUs] YMEHUUW OPHEHTHUPOBATHCA B
MHUpPE BEIIECTB U XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BHUTHE YMEHUH M CIIOCOOOB JEATCILHOCTH, CBSI3aHHBIX ¢ HAOIIOCHIUEM U 00BICHEHUEM
XUMHYECKOTO OKCIEPUMEHTa, COONIOJICHHEM TMpaBHi Oe3omacHoro oOpameHus ¢
BCIIICCTBAMH.

Hapsiny ¢ 3TuMm, coaepskaTesnbHas XapakTEpUCTUKA IeNiel W 3a/Jay U3y4YeHHs MpeaMeTa B
porpaMMe Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMHU B
CUCTeMEe cpenHero obOimero oOpasoBanwms. CerogHsi B MPEMOJaBaHUN XUMHH B OOJIBIICH CTEIECHU
oTIa€TCs MPEANOYTECHUE MPAKTUYECKOW KOMITOHEHTE COCPKAHMs 00ydeHUs, OpDUCHTHPOBAHHON Ha
MOJTOTOBKY BBIITYCKHUKA 00111€00pa30oBaTeIbHON OpraHu3aIiuy, BIaICIoNero He HabopoM 3HAHUIA,
a (QYHKIHMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIMOCOOAMH W YMEHHUSMH AaKTHUBHOTO TMOJyYEHUS
3HAHWI U IPUMEHEHUS UX B PEATbHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a71ad.

B cBsi3u ¢ 3TUM TIpH H3YUYCHUH TIPEMETa « XUMUSD) JTJOMUHUPYIOIIEe 3HAYCHHUE TPHOOPETAI0T
TaKHe [EeH U 33a]]a4, KaK:

ajanTanys oO0yJaromMXcsl K YCJIOBUSM TUHAMHYHO Pa3BUBAIOILIETOCS MUpA, (hOpMHUpPOBaHHE
WHTCIUICKTyaJIbHO  PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYJIHHYECTBY,
CaMOCTOSITCILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHUEe Y 00YYarOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINHN ), UMEIOIIIX
YHUBEPCATHHOE 3HAYCHHWE I PA3JIMYHBIX BHJIOB JIEATEIBHOCTH: PEIICHHS MPOOJIeM, TOWCKa,
aHanm3a M 00paboTKM HMH(pOpMANMH, HEOOXOMUMBIX JUIsI TMPUOOPETEHUSI OIbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TMO3HAHUM XWUMHUHU, a Takxke i OICHKH C IMO3UIUN
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHX IIPOIIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPENy;

pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIMOCOOHOCTH CaMOCTOSTENbHO MPUOOpETaTh HOBBIE 3HAHHWS MO0 XUMHHA B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSMH, HCIOIH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKA W aHaj u3a y4eOHOW W HAyYHO-TIOMYJISPHON MH(GOPMAIUA XUMHUYECKOTO
COJICPIKAHUS;

dbopMUpOBaHHE U Pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJII01aTEIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IpU IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCMHUTAaHNUE y 00ydaromuxcsi yOekIEHHOCTH B TYMaHUCTHUECKON HANpaBIEHHOCTH XUMHH,
e€ BaXHOH pONM B pEIICHUU TINOOaTbHBIX MPOOIEM pAIMOHATBLHOTO MPUPOAOIOIL30BAHHUS,
MIOTIOJTHEHUSI DHEPTeTHUYECKUX PECYpPCOB W COXpPaHEHUsS MPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpEKHOTO OTHOIIEHUS K MPHUPOAEC M CBOEMY 37I0POBHIO, & TAK)KE MPUOOPETCHHS



OTbITa WCIOJIb30BAHUS TOJYUYCHHBIX 3HAHWW JUIS MPUHATHS TPAMOTHBIX PEIICHUW B CHTYyaIlHsX,
CBsA3aHHBIX C XUMHWYCCKNUMU ABJICHUSIMU.

B ydeOHOM maHe cpemHero oOmiero oOpa3oBaHUs MPEeIMET «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IPeIMETHOM 00acTH « ECTEeCTBEHHO-HAYYHBIE TIPEIMETHD.

OO01ee 4YMCIO YacoB, OTBEACHHBIX JUISI M3YYCHHS XUMHUH, Ha 0a30BOM YPOBHE CPEIHEIO
ob1ero oopazoBanusi, cocraBisieT 68 yacos: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce —
33 yaca (1 yac B HezeIIO).



COJAEPKAHUE OBYYEHUA
11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnyeckne 0CHOBbI XUMHH

XUMHYECKUH 3JeMeHT. AToM. Slapo artoma, H30TOMBL. DJIEKTPOHHAs 000JOYKa.
DHepreTUueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaid, S-, P-, d- amemeHThl. OCcOOCHHOCTH
pacripesiesieHus] 3JEKTPOHOB 1O OpOUTANsAM B aTOMax JJIEMEHTOB MEPBBIX YETBHIPEX IEPHOIOB.
DJeKTpoHHas KOH(UTYpalys aTOMOB.

[lepuognueckuit 3akoH u Ilepuonnueckas cucremMa xumudeckux osaemeHros J[. .
Menpneneesa. CBsi3b IepuoInYeECcKOro 3akoHa u [lepuonndyeckoil CUCTEMbl XMMHUYECKUX JIEMEHTOB
J. U. MennaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB 10 IPYIIaM U
nepuoaaM. 3HaueHUe MepUOINYECKOro 3aKOHa B Ppa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMUYECKas CBs3b. BuIbl XMMHUYECKOH CBs3M (KOBaJEHTHas
HEeMoJIsIpHasl ¥ TOJSpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa3oBaHUs KOBaJCHTHOU
XUMUYECKOU CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBIM). Bomopoanas cBsi3b. BalleHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHU. IOHBI: KATHOHBI ¥ aHUOHBI.

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX pEHIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o mucnepcHbIX cucremax. VCTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HomeHkIaTypa HeOpraHM4eCKHX BELIECTB.
['eneTnyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAUIEKAIINX K PA3INYHBIM KJIaccaM.

Xumnueckass peakuus. Kiaccupukanuss XUMMUYECKHMX pEakUMH B HEOPraHUYECKOW U
OpPraHMYECKON XMMMH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBpAlCHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iMuYHbIX (QakTopoB. OOpaTUMbIE pPEaAKIUH.
XuMuueckoe paBHOBecHe. DakTOpbl, BIUAIOLUIME HAa COCTOSSHUE XHUMHYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

OnekTponauTnueckas auccoruanus. CuiibHble W cialble 2yeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCasi, HEUTpaibHas, IeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METOJbl M3YUEHHUS BEIIECTB M MX IPEBPAIICHUN: JEMOHCTPALUA
tabmu «Ilepuogmyeckass cucrema xumuueckux odnemeHToB J[. WM. MenpgeneeBa», u3zydeHue
MoJielIe KpPUCTAJUIMYECKUX PpEETOK, HaOMIoJeHHe W ONHMCAaHHME JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OIBITOB (pa3ioXeHHe TIepoKcHaa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa,
OIPEZCIIEHUE CPEllbl PacTBOPOB BELIECTB C IOMOLIBI0 YHUBEPCAJIBHOIO HHAMKATOpA, pEakLuu
MOHHOTO OOMeHa), MpPOBEACHHE NPaKTHUECKOH paboThl «BnusHue pa3nuyHbix (akTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUNY.

IIpakTnyeckass padora Ne 1. «BrnusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOH
peaxumn»

Pacuérnble 3agayn.

Pac4€rel Mo ypaBHEHUSIM XMMHUYECKMX PEAaKLIMW, B TOM YHCJIEC TCPMOXHMHUYECKUE PACUETHI,
pPacy€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBA».



Heopranuveckasi xumust

Hemeramnbl. [lonoxenue nemeraisioB B Ilepuoguueckoil cucreMe XMMUYECKUX SJIEMEHTOB
J. U. MenneneeBa M 0OCOOECHHOCTH CTpOCHHS aTOMOB. (DU3MYECKHE CBOICTBA HEMETAILIOB.
AmoTponusi HEeMeTaJuIoB (Ha puUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XUMHYECKHE CBOMCTBAa BaKHEHIIMX HEMETa/NIOB (TajloreHOB, Cepbl, a3zoTa, (docdopa,
yrjiepojia ¥ KpeMHUs1) U UX COCAMHEHUM (OKCHIOB, KUCIOPOACOJEPKAIIUX KUCIOT, BOAOPOIHBIX
COCIMHEHUH).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCIMHEHUN.

Meramnel. [Tonoxenue MmetaisioB B [lepuoanueckoit cucteMe XxuMuueckux siemeHToB . U.
MengeneeBa. OcCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI0YeK aroMoB MeTawioB. OOmiue
¢usnueckue cpoicTBa MeTaiwioB. CIlaBbl METAUIOB. DJIEKTPOXMMUYECKUN DsIJI HaNpsHKEHUH
METaJIOB.

XWMHYECKHE CBOWCTBA BaXXKHEUIIWX META/UIOB (HATpHUM, Kajaui, KaJblMi, MAarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mme cnocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

DKCIEpUMEHTAIbHbIE METO/Ibl M3YUYEHMSI BEILIECTB U UX MPEBPALICHUIN: N3YYEHHE KOJUIEKIUN
«Mertaibl U criaBbl», 00pa3lloB HEMETAIOB, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/a4, Ha0It0IeHne
U ONHCAHWE JCMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THUIPOKCHIIA
AITIOMUHHMS C pAaCTBOPaMU KHUCIIOT M IIEJI0Ue, KaueCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJJIOB).

IIpakTuyeckas padora Ne 2. "Penienue sKcriepuMEHTANbHBIX 3a/1a4 10 Teme «MeTtamib"

IIpakTuyeckas padora Ne 3. «Pemenue 5sKCepUMEHTaNbHBIX 3aJad IO TEMeE
"Hemeramisr'"»

Pacuérnrie 3amaun.

Pacuéter Macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00BhEMa, KOTMUECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIMH, €CJITU OJTHO M3 BEIIECTB UMEET MTPUMECH.

XUMHUA U KU3HD

Ponp xumum B o0ecrieueHUH HKOJIOTUYECKOM, SHEPTreTHUeCKOH U MHINEBO 0e30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIUM.

[IpencraBnenuss 006 OOIUX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOJYyYeHUs BaKHEHIINX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTE€pUATIOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepuallbl,
KOHCTPYKIMOHHBIE MaTepuaibl, KpAacKd, CTEKIO, KEpamMHKa, MaTepuaibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTEPHUAJIbI, OPTAHMYECKHE U MUHEPAIbHBIC YI00PSHUSI.

XuMusi U 37I0pOBbE UEIOBEKA: IMpaBUjia HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OBITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexrnpeAMETHBIE CBSI3HU.

Peanuzamnus MeXnpeIMeTHBIX CBsI3el MpU M3yuyeHUH o0Iel U HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBISETCS Yepe3 MCIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATUH, SBISIOMIUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mmue ecTeCTBEHHO-HAYUYHBIE TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CHUHTE3, KiacCUUKAIMUsA, TEPUOJUYHOCTh, HAOIIOIEHNE, OKCIEPUMEHT, MOJEIHUPOBAHHE,
U3MEpPEHHUE, SBJICHHE.

®dusnka: maTepusi, SHEPrusi, Macca, aroM, B3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
pPaIMOaKTUBHOCTh, MOJICKYJa, SHEPreTHYECKH ypOBEHBb, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSTHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kneTka, oOpraHms3M, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonmorus: XMMUYecKass MPOMBIIUIEHHOCTh, METAJUTYPIusi, TPOU3BOACTBO CTPOUTEIHHBIX
MaTepUasos, CEJIbCKOXO035CTBEHHOE MIPOU3BO/ICTBO, MUIIeBast MIPOMBIILIIIEHHOCTbD,
dapmalieBTUYECKasi MPOMBIIIEHHOCTb, POMU3BOJACTBO KOCMETUYECKUX IPENapaToB, MPOU3BOICTBO
KOHCTPYKLUHUOHHBIX MaTEPHAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[TNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOTPAMMBI 110 XUMHWH HA bA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYyYaIOIIMMUCS
IporpaMM CpeaHero odmero oOpa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonn4yeckoil 0CHOBOM AJisi pa3paboTKy MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUS IIPOrpaMM
cpenHero odmiero 06pa3oBaHus SABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM TIOAXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHUs BbIICICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCHICKOM TPakIaHCKONH HISHTHYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJCHUU JHMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MPUCYIIMMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTMUECKOM KyJIbTYPhl U CIOCOOHOCTH CTABUTH LIETH U CTPOUTH
KU3HEHHBIE TITaHBI.

JIM9HOCTHBIE PE3yJIbTAThl OCBOSHHSI MPeIMeTa «XUMUSD JOCTHTAIOTCS B €WHCTBE YUISOHOM
U BOCIUTATENbHON NEATETBHOCTH B COOTBETCTBUU C T'YMaHHUCTHYECKHMMHM, COLMOKYJIbTYPHBIMHU,
JYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMM M HJI€AIaMH POCCUICKOrO T'pa)<IaHCKOro OOIecTBa,
NPUHATBIMH B OOIIECTBE HOPMAMH M TPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH IpoIeccamM
CaMOTIO3HAHUSI, CAMOPA3BUTHS X HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH 00YYaIOIIMXCS.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHMS NpeAMeTa «XHUMHS» OTpaxaroT C(HOPMHUPOBAHHOCTH
OTIbITA NTO3HABATENLHOM U MPAKTUYECKOM AeATETbHOCTH 00YyYaOLIUXCS 110 pean3aluy MPUHSTHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI OOYYAIOUIMMHUCS CBOMX KOHCTHTYIIMOHHBIX NpPaB M OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOIOPSIKY;

NPEJCTAaBICHUS O COUMAIBHBIX HOpMax W TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESTENbHOCTH IMPH CO3JaHUU yYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATENbHbIX 3314, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TTOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHKY W apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NesTETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HayYHOMY HACJIEIMIO OT€YECTBEHHOW XHMUHU;

YBaKEHHS K MIPOIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUIECKOTO IPUMEHEHUST XIUMHH,
OCO3HaHHUA TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJIbTaT JUIUTEIbHBIX HAOIIOACHHM, KPOMOTINBBIX
HKCIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABaTEIbHBIX MOTHBOB B IOJIYYEHUH U MOCIEIYIOIEM aHaIu3e HHPOpMaLuu
0 MEPEIOBbIX JOCTUKEHUSIX COBPEMEHHOM 0TEeUeCTBEHHOM XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U MPUHUMATH
OCO3HAHHBIE PELICHUs], OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE MOBEAEHHWE W TNOCTYNKH CBOMX TOBAapUIIEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHHUS UEHHOCTeW 370poBoro u Oe3zomacHoro oOpas3a KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOroeHHsI paBUIl O€30MaCHOr0 00paIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
U B TPYJIOBOH JIE€STEIIBHOCTH;

MOHUMAHUSA [IEHHOCTH MPABUJI UHIUBUYAIBHOTO U KOJUIEKTUBHOI'O O€30MacHOr0 MOBEACHUS
B CUTYyaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUA TOCIEACTBUM M HENPUSTUS BPEAHBIX MPHUBBIUEK (YMOTPEOICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCIIENOBATENBCKOM  JEATEIHbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AakKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3aJad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHISCKOMY H3YUYSHHUIO TPO(eCcCHil pa3InIHOro pojia, B TOM YHCIIC Ha OCHOBE
MIPUMEHEHUS MIPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYAY, JHOJAM TPpyJa U pe3yJibTaTaM TPYI0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIWBUIYATHHOM TPAaeKTOPUU 0Opa3oBaHUs, OymyIieit
npodeccuu M peanu3ald COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYE€TOM JIMUHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU IIEIECO00Pa3HOTr0 OTHOIICHHS K MPHUPOJIE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AIBHOTO XapakTepa JKOJIOTUYECKUX MPOOIeM, BIHMSHHUS dKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATBHON CpEIbI;

OCO3HAHUs HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUNW XMUMHUH JUJISl PEIICHUsT BOIPOCOB
palMoHaIBLHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEHUCTBUM, MPUHOCAIIMX BpEI OKpYyXalolled NpUpPOAHOU Ccpele,
YMEHHS TMPOTHO3UPOBATh HEOIArONMpPUATHBIE SKOJOTMYECKHUE TOCTEACTBUS MpPeaNPHHIMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJUYHs PA3BUTOTO SKOJOTMYECKOTO MBINIJICHUS, OSKOJOTUYECKOW KYJIbTYpPHI, OIBITA
JEATETbHOCTH  JKOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHUS  PYKOBOJCTBOBATHCS HUMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOW U COIMATBHON MPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKH;

MOHUMaHUs CHeMUUKN XUMHU KaKk HayKd, OCO3HaHWs €€ poiau B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYyXkKaroIlieMm
MHpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B TO3HAHUHU MPUPOHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM COXpaHEHHUS MIPUPOTHOTO PABHOBECHS;

yOSKIAEHHOCTH B 0CO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBMIM3aLWU: B €€
T'YMaHUCTHYECKON HAMpaBICHHOCTH W BA)XHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOU
KyJbTYpbl, PEIICHUU TJI00aJbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,



SHEPreTUYeCKOM, MUIIEBON U 3KOJOTUYECKONH 0€30acCHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCIIeYeHUN
YCIIOBUH YCIIENITHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KUZHU KaXKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHUMAHUS  CYIIHOCTH  METOJIOB  IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJNb30BAaTh MOJydyaeMble 3HAHUSA IS
aHaJIM3a U OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOASIINX B HEM U3MEHEHUH, yMEHUs
nenath 000CHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS TAHHBIX C LEJBI0
MOJIyYEHUS JJOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO MCIOJIB30BaTh XUMUYECKUE 3HAHUS IS pelIeHUs MpolyieM B
pealTbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMPEPhIBHOMY OOpa30BaHHIO M CamMO00pa3oBaHUIO, K
AKTHBHOMY IOJIYYCHUIO HOBBIX 3HAaHUU IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSM TPy/1a B Pa3IMUHBIX cepax MpoPecCHOHATbHON AeITeIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOCHHS YICOHOTO TIpeaMeTa « XUMHUsD» Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAKOT:

3HAYMMbIC 11 (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIONIMXCS MEXIUCIUILTUHAPHBIC
(MeXTpeIMeTHbIC) 00IIeHAYYHbIC TTOHITHS, OTPAKAIONINE [IEIOCTHOCTh HAYYHON KapTUHBI MUPA U
crenuuKy METOJOB IO3HAHWs, UCIOJh3yEeMBIX B C€CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, SIBJICHUE, TPOIECC, CHCTEMa, HAy4HbIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, HCCTIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHBbIC yUeOHBIC ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYJIATUBHEIC),
obecnieunBaromue GopMupoBaHue (GYHKIIMOHATHHONH TPAaMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUN
o0y4aromuxcs;

CIOCOOHOCTh oOydaromuxcsi ~ UCHOJIb30BaTh OCBOGHHBIE  MEXIUCIUILINHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHHWS W YHUBEpCAJIbHBIC YYeOHBIC JCHCTBHS B TIO3HABATCILHOW U
COLIMAIbHON NTPAKTHKE.

MetanpeaMeTHble  pe3ylnbTaThl OTPAXArOT OBIAJACHHE YHUBEPCATbHBIMU  YYEOHBIMH
MO3HABATEIbLHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

ORJiajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€HCTBUIMU:

1) 6a3oBbIe JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSITENIHO  (DOPMYIHpPOBaTH U  aKTyadU3UpOBaTh MPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACIATh TeNIM JACITeILHOCTH, 3aj7aBas IapaMeTpbl W KPUTEPUU WX JIOCTHKCHUS,
COOTHOCHTB Pe3yJIbTaThI JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BAaTh TPU OCBOSGHUU 3HAHUNA TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICHISTH
XapaKkTepHble TPU3HAKK TOHATHA W  yCTaHABIUBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MTOHITHS JIsI OOBSICHEHUS OT/ICITBHBIX (PAKTOB M SIBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAINN BEIISCTB U XUMHUYCCKHUX PEaKIIHIA,

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIIBIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PAaCCMATPHUBACMBIX SIBICHUSAX, (DOPMYIHpPOBATH BBIBOABI U
3aKIJTFOUCHUS;

NPUMEHSTh B TMPOIECCEe MO3HAHUS, HCIONb3yeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TIPe0OpPa3OBhIBATh MOJAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeCKass (QopMmyJsia, ypaBHEHHE XHMHUYCCKOH pEaKIMH — TMPH PEHICHUH  yYeOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ay, IPUMEHATh Ha3BaHHbIC MOJEIbHBIC MPEICTABICHUS s
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHi;

dbopMynupoBaTh LEAM U 3aJaud  UCCIEOBAaHHUS, MHCIOJNb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO CPOPMYITMPOBAHHBIE BOMPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpPOBaHUS TUIIOTE3BI 110 TPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CYXKICHHIA;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITENIbHOTO IUJIAHUPOBAaHUS U TPOBEICHHS YUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIUICHCTBOBATh YMEHHS HAOIIOJaTh 3a XOAOM IPOLEcca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro  pe3yibTaT, (HOpMYyIHpOBaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O TPOJCIIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHUYECKOW MCCIEOBATEIbCKONM U MPOEKTHOM JeSATENbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIPHOMY TIIOMCKY METOJIOB pEHICHHUS
NPAaKTUYECKUX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IO3HAHMS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHUKAX HUH(OpManuu (HaydyHO-TIOMYJIIpHAs JIUTepaTypa
XUMHYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypcsl VIHTepHeTra), aHaIM3UpPOBAThH
UHPOPMALIMIO PA3JIMYHBIX BUAOB W (OPM MPEACTABICHUS, KPUTHUYECKHM OLEHUBATH &
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTb;

dbopMynupoBaTh 3ampochl U MPUMEHITh pa3IUYHble METOAbl IMPU IOUCKE U O0TOOope
uHpOpManuu, HeOOXOIMMOM TS BHITIOJIHEHHS YIeOHBIX 33124 OMPEIeIEHHOTO THIIA;

nproOpeTaTh OMNBIT HCIOIB30BAaHUS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAJbHYIO (hOpMy TMpelcTaBleHUsT HHPOpPMAIUN (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCTIONIB30BaTh HAYYHBI S3BIK B KAueCTBE CpEACTBA MpH paboTe C XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MeXINpeIMeTHbIE (PU3nYecKue 1 MaTeMaTU4YeCKHe) 3HAKH U CHUMBOJIBL,
(dopmyIibl, a00OpeBHaTypbl, HOMEHKIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMHY 1€l CTBUSIMU:

3aaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi TeMbl B XOJ€ AHajora W/MIH JUCKYCCHH,
BBICKA3bIBaTh  HUJAEH, (OPMYJIUPOBATb CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TPE3EHTAlMel pe3ybTaTOB TO3HABATEIFHOW JEATENLHOCTH, TMOJTYYSHHBIX
CaMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMH MPU BHIMOJIHEHUN XUMHUECKOTO SKCIIEPHMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealH3allyd y4eOHOTO
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHBIX WCCICIOBAHUN ITyTEM
COTJIACOBAHUS MO3UIIMH B XO€ OOCYKIEHUSI 1 0OMEHA MHEHHUSIMH.

OBJiaieHNe YHUBEPCAJIbHBIMM PeryIssTHBHbIMH 1€ CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYUIECTBJIATH CBOIO IO3HABATENBHYIO JIESTENBHOCTD,
omnpezenss e€ LEeTU W 33Jayd, KOHTPOJIHUPOBATh M MO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpuTM ACMCTBHM TpU BBIIOJHEHWH YYE€OHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBI COCO0 MX pemeHHs ¢ Y4ETOM MOJY4YeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHAIN3a U CaMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUI: O XHMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XUMUU B TIO3HAHWUU SIBJICHUH MPHPOMBI, B (OPMUPOBAHHH MBINUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOAUMOW MJisi pelleHUs
MPAKTUYECKUX 3aJa4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHOM CpeJIE;

BJIQ/ICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIIOJIAraloIie OHATHS
(XMMUYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, - 3JEKTPOHHBIC OpPOMTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA 00BEM, BAJICHTHOCTb, OSJIEKTPOOTPUIATEIILHOCTh, CTENEHb OKUCIICHHUS,
XUMHUYECKasl CBA3b (KOBAJEHTHAsl, WMOHHAs, MeETaJUIMYecKas, BOJOPOAHAs), KpUCTALIMYECKas
pemérka, TUIBl  XUMUYECKHMX  pPEaKLMM, pacTBOp,  DJEKTPOJIUTHI,  HEIJIEKTPOJIMTHI,
3JIEKTPOJINTUYECKAS] JUCCOLMAIUS, OKUCIIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIuy,
XUMHYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpHUSI AJIEKTPOJIUTUYECKON JHUCCOIMAIINH,
nepuoauueckui 3akoH J. . MenaeneeBa, 3akOH COXpaHEHU MACChI BEIIECTB, 3aKOH COXPaHEHUS
U IPEBpPALICHUS] YHEPIHMM NPU XUMHUUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK
XUMUHU, MUPOBO33PEHYECKHE 3HAHUSA, JIEKAIIUE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PaKTOJIOTMUYECKHE CBEJEHMS O CBOWCTBAX, COCTaBe, IOJNyYEeHHUH U
0€30MacHOM HCIIOJIb30BAHUM BA)KHEWIUX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTHYECKON
JIeSITEIbHOCTH YEJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHU BBHISBIATH XapaKTepHbIC MPU3HAKK MOHITHI, YCTAaHABIUBATH UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHUS IIPH ONMCAHUN HEOPTraHMYECKUX BEILECTB
Y UX MPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIBb30BaTh XHUMHMUYECKYI0 CHMBOJHUKY JJISl COCTaBJICHHUS
(opMyIT BEIIECTB U YPaBHEHUI XMMHUYECKUX Peakinii, cucremaTndeckyto HomeHknatypy (IUPAC)
Y TPUBHAJIbHBIE HA3BaHUS OT/EIbHBIX HEOPraHWYECKUX BElIeCTB (YrapHblid ra3, YIJIEKUCIbIA Tas3,
aMMHuak, rauéHasi U3BeCTh, Heral€Has U3BecTb, IUThEBAs COJa, MUPUT U APYyTHE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAENsATh BAICHTHOCTb U CTENEHb OKHUCICHHS XUMHUYECKHX
3JIEMEHTOB B COEJIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOH CBS3M (KOBaJIEHTHAs, UOHHAS,
METaJUIn4YecKas, BOJOPOJHAs) B COCIAMHEHMSX, THUIl KPUCTAUIMYECKOM PpEIETKH KOHKPETHOI'O
BellecTBa (aToMHasi, MOJIEKYJsSpHasi, HOHHAs, MeTa/lIndyecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUI;

c(OpPMHPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAUIEKHOCTh HEOPIaHUYECKUX BEIIECTB I10
UX COCTaBy K ONpeAerEHHOMY KiacCy/Tpylnie COeIuHEHHUH (TMpOCThie BEIEeCTBA — METAUIbl U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBbIE TUAPOKCUIbI, COJIH);

c(hopMUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICT TIepuoanydeckoro 3akona [[. . Menneneesa
U JIEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINY;

c(OpPMHPOBAHHOCTh YMEHUH XapaKT€PH30BAThH AIIEKTPOHHOE CTPOEHHUE aTOMOB XMMHUYECKHUX
aneMeHToB 1—4 mepuonos llepuoanyeckoin cucteMbl xumuieckux semeHToB . Y. Menneneena,
UCIIOJNIB3YSI MOHATHS «S-, P-, 0-3JICKTPOHHBIE OPOMTANINY, «IHEPTETHYCCKUE YPOBHM», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M MX COEIMHEHUH IO MepuoaaM u
rpymnnam [Iepuoandeckoii cucremMsl XuMU4eCcKux 3y1eMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMUMHYECKHE CBONCTBA
HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOU



CBS3M MEXJy HEOPraHMYECKMMH BEIIECTBAMM C TOMOULIBI0 YPAaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATE XUMHUYECKUE PEAKIUH M0 Pa3IMYHbIM
npu3HaKaM (4UCIy U COCTaBy pPearupyroluX BEIIeCTB, TEIIOBOMY 3 (eKTy peakiuuu, H3MEHEHUIO
CTENEeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YHaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIATH YPABHEHUS PEAKUUU PA3TUYHBIX THIIOB, IOJHBIE U
COKpAIIEHHBIC YPaBHEHUS pEaKIHMii HOHHOTO OOMEHA, yYMTHIBas YCJIOBHUS, MpPHU KOTOPBIX 3TH
peakumu UIyT 10 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKLUH, MOATBEPHKAAIOIINE KaYeCTBEHHbIN COCTaB
pa3IMYHbIX HEOPraHMYECKHUX BEILECTB, PACIIO3HABAThH OIBITHBIM ITyTEM MOHOB, IPUCYTCTBYIOIIKE B
BOJIHBIX pPacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH pACKPBIBATH CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW pPEaKIHUH OT
pa3nuyHBIX (AKTOPOB; XapaKTep CMEIIEHUS XHUMHYECKOTO pABHOBECHS B 3aBHCUMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh XMMHYECKHE MPOIECCHI, JIEKAIIUE B OCHOBE
NPOMBIIIICHHOTO TIOJIyYEHHUS CEpPHOM KHUCIOTHI, aMMHaKa, a Takke CPOpPMHUPOBAHHOCTh
npeACTaBiIeHUd 00 OOMMX HayYHBIX MPHUHIUINAX M DKOJOTHMYECKHX MpoOIeMax XHMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUI TMPOBOJUTH BBIUKCICHHS C HCIOJIb30BAaHUEM IOHSATUA
«MaccoBasi J10JIsl BEILIECTBA B paCTBOPE», 00ObEMHBIX OTHOILIEHHUH Ia30B MPU XUMHUECKUX PEAKIIHUIX,
Macchl BellecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEILIECTBA, MAacce MM 00bEMY
OJIHOTO M3 YYacTBYIOIIMX B PEAKIMU BELIECTB, TEIJIOBOro 3¢ ¢eKTa peakllud Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BELIECTB, IPEBPAIICHHS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh yYMEHUH COONIIONATh TpaBWjia MOJB30BAHUS XHUMHYECKOW TOCYIION u
nabopaTOpHBIM O0OpYJOBaHUEM, a TaK)Ke MpaBHiIa OOpaIleHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBIMONHATH XHUMHUYECKUNW OKCIEPUMEHT
(paznoxeHue MepoKCuaa BOAOPOJAa B MPUCYTCTBUU KaTalIU3aTopa, ONpeAeSeHUE Cpeibl pacTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOI'O MHJIUKATOPA, BIMSHUE PAa3IMYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKIuu, peakllii HOHHOTO 0OOMEHa, KaueCTBEHHBIC peaKklluy Ha Ccynbdar-, kapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUs, pEUICHUE SKCIEPUMEHTANbHBIX 3a7ady IO TeMaM
«Meramie» u «Hemeramnel») B COOTBETCTBUM C MpaBUJIaMH TEXHUKH O€30MaCHOCTH MpHU
oOpallleHun ¢ BellecTBaMU M JIaDOpaTOPHBIM OOOpYNOBaHUEM, MPEJCTABISATh pPE3YJIbTaThI
XUMHYECKOTO DJKCIepUMeHTa B ¢GopMe 3alHuch YpPaBHEHHW COOTBETCTBYIOLIUX peaKkIud u
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUHW KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HWH(OpMALHIO,
MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpEICTBAa MacCOBOM KOMMYHUKaluu, IHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh yYMEHUH COONMIOJAaTh IpaBHja 3KOJOTMYECKH I1eJIecO00pa3HOro
NOBEJCHUA B OBITY M TPYAOBOM JEATETBHOCTH B MLEJISAX COXPAaHEHHs CBOETrO 3J0POBbS U
OKpYXarollel HpUpOJHONW Cpefbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha JKUBbIE OPraHU3MBbI
ornpeeNéHHBIX BEIIeCTB, MoHUMas cMbici mokazatens [1/IK, moscHATe Ha mpumMepax crocoObl
YMEHBIIEHUS U MIPEAOTBPALICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE 00ydaroluXcsi C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI: YMEHHE MPUMEHSIThH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHUI;

JUISL CHIETIBIX U CJIAa0OBHUIALIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbe(HO-TOUEUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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