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HNOACHUTEJBHASA 3AIIUCKA
OOmas xapakrepucTuKa y4eOHOro nmpeamera

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBPEMEHHOM IMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTEPHUAIIBHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ] B (hOPMHPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBITIICHHUSI,
B CO3/IaHUE I[EJIOCTHOTO MPEICTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €MHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOPOe (OPMUPYETCS B XUMUU Ha OCHOBE MTOHUMAaHUS
BEILIECCTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMH OOJIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOJEUCTBYS C IPYTMMH €CTECTBEHHBIMU HaYKaMU, XUMUs CTajla
HEOTHEMJIEMOM YacTbI0 MUPOBOU KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIIEIIHOTIO
TpyJla ¥ ’KU3HU KaK0ro wieHa oOmectBa. CoBpeMeHHast XUMHUS KaK HayKa
CO3MJIaTEIIbHAs, KAK HAyKa BBICOKMX TEXHOJIOTHI HAIIPaBJIEHA Ha PELICHUE
TJI00ANTBHBIX TIPOOJIEM YCTOMYUBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOn, MUIIEBOM, SKOJOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cootBeTcTBUM ¢ OOITUMU LIEJISIMH M IPUHITUTIAMH CPEIHETO 00IIIEeT0
oOpazoBanus coqepkanne npeamera « Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb
U3YUYEHUS) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
00yyaromuxcsi, HEOOXOAMMYIO UM JiJisi BBIPAOOTKA MUPOBO33PEHUECKUX
OPUEHTUPOB, YCIICITHOTO BKIIOUECHHUS B KU3HB COIIMYMa, TTPOJIOJKEHUS
00pa3oBaHusI B pa3IUyYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomumMu peameTa « XuMus» SIBISIOTCS 0a30BbIe KypChl —
«Oprannueckast xumusi» 1 «OO0I111ast © HEOpraHUYecKasi XUMHUs, OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKU: CUCTEMA
3HAHWI M0 HEOPTaHWYECKON XUMUHM (C BKIFOYCHUEM 3HAHUN U3 OOIIeH XUMUN) U
OpraHnyeckor XuMnu. PoOpMUPOBAHUE JAHHOU CUCTEMBI 3HAHUU NIPU U3YUYECHUU
npeaMeTa 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOT000pa3ust
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanus KypcoB — «Opraaudeckast Xumusp» 1 «Oo1mas u
HEOpraHu4ecKass XuMus» chopMUpoBaHa B MPOrpaMMe 10 XUMHUHU Ha OCHOBE
CHUCTEMHOT0 MOAXO0/1a K U3YUYEHHIO YUeOHOro Marepuaina u 00ycioBiIeHa
HUCTOPUYECKU OOOCHOBAHHBIM PAa3BUTHEM 3HAHHUM Ha ONpeIeIEHHBIX
TEOpPETHYECKUX YPOBHAX. Tak, B Kypce OpraHu4eCcKOd XUMHUHU BEIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIIACCUUYECKOW TEOPUM CTPOCHUSI OPraHUYECKUX
COCIMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U AIEKTPOHHBIX
MIPEICTABJICHUN O CTpoeHUH BemecTB. CBeeHus 00 N3yJaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIEBOJIOPOJIOB JIO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COeIMHEHUM. B Kypce opraHnyeckoil XuMHUM MOJIy4aroT pa3BUTHE



chopMUpPOBaHHBIE HA YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHus IEpBOHAYATbHBIE
NIPEJICTAaBICHUS O XUMUYIECKOM CBSI3H, KJIacCU(DUKAIIMOHHBIX TIPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUYECKON PEaKIUU.

[Tox HOBBIM yTJIOM 3pEHHS B TIPEIMETE « XUMUSD» 0a30BOTO YPOBHS
paccMaTpUBaeTCs U3YUEHHBIN Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa30BaHUs
TEOPETHUSCKUIN MaTepruall U (aKTOJIOTHICCKUE CBEJICHUS O BEIIECTBAX U
XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Ias 1 Heopranmaeckas
XUMHS» 00YJarOIIMMCS TTPEIOCTABIISIETCSI BO3MOKHOCTh OCO3HATh 3HAUCHUE
MIEPUOINIECKOTO 3aKOHA C OOIIETEOPETHICCKUX U METOAOIOTHUECKHUX TTO3UITUH,
rIIy0’ke MOHATh UCTOPUYECKOE U3MEHEeHUE (DYHKIIUNA 3TOTO 3aKOHA — OT
000011aro1Iel 10 0OBSICHSIONICH U MPOTHO3UPYIOIICH.

Enunas cucrtema 3HaHMN O Ba)XHEWIINX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaX U NPUMEHEHNH, a TAKXKE O XUMUYECKUX PEAKIMAX, X CYLTHOCTH U
3aKOHOMEPHOCTSX MPOTEKAaHUs TonoJHsAeTcsa B Kypeax 10 u 11 knaccos
AJIEMEHTAMM COJIEPKAHUS, UMEIOIIMMH KYJIbTYPOJIOTMYECKAN U IPUKIATHON
Xapaktep. DTH 3HaHMsI CIIOCOOCTBYIOT TIOHUMAaHHUIO B3aUMOCBSI3U XUMHH C
IPYTUMHU HayKaMH, PaCKpbIBAIOT €€ POJIb B I03HABATEIBHOU U IPAKTUYECKON
JesITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHSI K MPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUTIOKEHUN XUMUU, [IOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U IMYHOCTHO 3HAYMMBIX
npobiieMax, CBA3aHHBIX C XUMHEH, KpUTUUYECKU OCMBICIMBATh HH(POPMALIUIO U
IIPUMEHATH €€ IS MONOJHEHUS 3HaHUM, PEIICHNS] UHTEIUIEKTYaJIbHbIX U
AKCIIEPUMEHTANbHBIX HCCIEA0BATEIbCKUX 3a/1a4. B 11enom copepxanue yueOHOro
npeaMeTa «XUMUsDY JaHHOTO YPOBHS U3YUYECHHUSI OPUEHTUPOBAHO HA
(opMHpOBaHKE y 00YUYaIOIIHUXCI MUPOBO33PEHYECKON OCHOBBI JI1 TOHUMAaHUS
¢unocodckux uaeH, Takux Kak: MaTepUabHOE €JUHCTBO HEOPraHUUECKOTO U
OpraHUYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U
CTPOECHHUEM, IT03HABAEMOCTb IIPUPOJHBIX SABICHUMN ITYyTEM SKCIIEPUMEHTA U
pelLIeHNs TPOTUBOPEUNI MEKIY HOBBIMU (PaKTaMU U TEOPETUUYECKUMU
IPEANOCHUIKAMH, OCO3HAHHUE POJI XUMHUU B PEIICHUH 3KOJOTHYECKUX NPo0dIieM, a
TakKe MpodieM cOepekeHNs YHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nane pemienus 3a1a4 BOCIUTAHUS, PA3BUTHS U COIUATIM3AIMN 00YUYaIOIINXCSI
HNPUHATHIEC TPOTPAMMON MO XMMHH MOJIXO/bI K OMPEIECTICHUIO COIepKaHUs U
MOCTPOEHUS IIPEeIMETA MPEAyCMaTPUBAIOT (OPMHUPOBAHNE YHUBEPCATBHBIX
y4eOHBIX JIEHCTBUM, UMEIOIMNUX 0a30BOE 3HAYCHUE JIJIS PA3INYHBIX BUIOB
NeSTEeILHOCTH: pelIeHust mpo0sem, MorckKa, anauusa u 00padoTku uHbopMaInH,
HEOOXOIMMBIX JJIs1 IPUOOPETEHUS OIbITA MPAKTUYECKON U UCCIIEI0BATENbCKOM
NEeATEIbHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B IO3HAHUU XUMUHU.

B npaktuke npenogaBanusi XMMUM Kak Ha ypOBHE OCHOBHOT'O OOIIIETO
00pa3oBaHuUsl, TAK U HA YPOBHE CPEAHETO 00111eT0 00pa3oBaHusl, MPU OMPEACICHUN



COZIEPKATEIIbHOM XapaKTEPUCTUKH LIEJIEW U3YUEHUS ITPEAMETA HAPABICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUSI, TPAKTUYECKON
NEATEIBbHOCTH YEIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOAUYECKON TOYKH 3PEHUS TAKOM MOAXO0/ K OIIPENEIICHHUIO LIEJIEH N3yUYCHHS
IIpEAMETA ABJISIETCS BIIOJIHE OIIPABIaHHBIM.

HEJIN N3YYEHUSA YYEBHOI'O ITPEJMETA

dbopMUpPOBaHHUE CHCTEMbI XUMHUYCCKUX 3HAHUN KaK BayKHEHIIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEkKAT KITIOUEBBIE
MOHATHSA, PyHIaMEHTaIbHBIC 3aKOHBI M TCOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOGHHE M IIOHMMAaHHE CYITHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C HCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMUpOBaHUE U PA3BUTHE MPEICTABICHUIN O HAYUYHBIX METOAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIINi, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHUH
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SABICHUN, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKOW U MOBCEIHEBHOW JKU3HH;

pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOTIOIEHUEM U
00BSICHEHHEM XHUMHUUYECKOT0 SKCIICPUMEHTA, COOJII0JICHUEM IPpaBUiI 0€30ITacHOTO
oOpallleHHs C BelIeCTBaMH.

Hapsiny ¢ atumMm, conepkareiibHas XapakTEpUCTHKA LENe U 3a71a4 n3y4eHus
IpeaMeTa B IporpaMMe 1o XMMHUH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM
C HOBBIMM NPUOPUTETAMH B CUCTEME cpeAHero oouero oopazopanus. CerogHs B
IPENoIaBaHUH XUMUU B OOJIBILIEH CTENEHU OTIAETCSA MPEANIOYTEHUE
IPAKTUYECKON KOMIIOHEHTE COJEpKaHUsI 00yUYEeHHs], OPUEHTUPOBAHHOM Ha
NOJITOTOBKY BBITYCKHHMKA 00111€00pa30BaTeNbHON OpraHu3aluu, BIaJAeOUEro He
Ha0OpOM 3HAHUM, a PYHKIIMOHATILHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMu 1
YMEHUSMU aKTUBHOTO TOJYYEHHs 3HAHUN U TPUMEHEHUS UX B peajbHOM )KU3HU
JUTSL peLIEHUS] TPAaKTUYECKUX 3aa4.

B cBsi3u ¢ 3TUM pU U3yYECHUU ITpeaMeTa « XUMUSD» JOMUHUPYIOIIEE 3HAYCHUE
IpUOOPETAIOT TaKKUE LIETU U 3aJ]a4H, KaK:

azanTanus oOyJarolmuxcs K yCJIOBHIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(dhopMUpPOBaHNE HHTEILICKTYIBHO Pa3BUTON JUIHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUUYECTBY, CAMOCTOSATEIIBHOMY MPUHSTHIO TPAMOTHBIX
PEILICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAILUSIX, CBI3aHHBIX C BEIIECTBAMH U X
IIPUMECHEHHEM;

dbopmMupoBaHre y 00yJarOImMXCs KIIFOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIUMN ),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE IS Pa3INIHBIX BUIOB IS TCIBHOCTH:
perieHus mpoosiem, Moucka, anaau3a u 00padoTku HHGOPMAITHH, HEOOXOUMBIX



I HpI/I06p€T€HI/IH OIIbITa ACATCIBbHOCTH, KOTOPAs 3aHUMACT BA’JKHOC MECTO B
ITIO3HAaHNH XUMHUH, 4 TaKXKC JJJI51 OHCHKH C HOSI/II_[I/Iﬁ 9KOJIOTMYECKOM 0€30ITacCHOCTH
XapaKTepa BIMAHUA BEIICCTB U XUMHWYCCKHX ITPOUCCCOB HAa OPraHru3M YCJIOBCKA 1

IPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEHN 00yUYarImMXCcs: ClIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBbBIE
3HAHUA 110 XUMUHU B COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTSIMH, UCIIOJIb30BAThH
COBpEMEHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTHUH JIJIs IOMCKA U aHAlIu3a yuyeOHOM 1
HAYYHO-TIOMYJISIPHON HH(POPMAITUN XUMHUYECKOTO CO/ICPIKAHMUS,

(dbopMHUpOBaHUE U Pa3BUTHE Y OOYJAIOIIMXCS aCCOIMATUBHOTO U JIOTHIECKOTO
MBIIIUICHUS, Ha0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MPH INIAHUPOBAHUH U IIPOBEACHUHN XUMHUYECKOTO
AKCIIEPUMEHTA,

BOCITUTaHUE y 00y4aromuxcsi yOe:x IEHHOCTH B TyMaHUCTHYECKOM
HaIpaBJICHHOCTU XUMUH, €€ BAXKHOW POJIM B PEIICHUH TI100aIbHBIX TPOOIIEM
PallMOHAIBHOTO MPUPOIONO0JIb30BAHUS, IOTIOJHEHUS JHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOJUMOCTH OEpPEKHOTO
OTHOIIICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHHUS OMbITA
WCIIOJIb30BaHUS MMOJYUYCHHBIX 3HAHUH ISl IPUHSATUS TPAMOTHBIX PEUICHUN B
CUTYalIUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBJICHUSMH.

B yuebHoM mmaHe cpesiHero oo61iero oopazoBaHus IpeaMeT « XuMHUs» 0a30BOT0O
YPOBHS BXOJUT B COCTaB MpeAMETHOM o0nactu «EcTecTBeHHO-Hay4HbIE
PEIMETHI».

OO6miee 4ynciI0 YacoB, OTBEIEHHBIX JUIsl U3YYEHHs] XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oo1ero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34 vaca (1
yac B Hezelno), B 11 kimacce — 34 gaca (1 gac B Heenio).

COJEPXXAHME YYEBHOI'O ITPEJIMETA
OBIIIAA U HEOP'AHUYECKAS XUMMUSA
Teopernyeckune 0CHOBbI XUMHHU

XUMUYECKUH 371eMeHT. ATOM. SI1po aToMa, U30TOIBbL. DJIEKTPOHHAs 000JI0UKa.
DHEPreTHYECKIe YPOBHH, TIOypOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0- SIIeMEHTHI.
OcoOeHHOCTH paciipeiesieHus 3JIEKTPOHOB M0 OpOUTAIISIM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTYypaIisi aTOMOB.

[Tepnoanueckuii 3akoH u Ilepuoanueckas cucrema XuMH4YeCKuX aneMenToB /1. H.
MenpneneeBa. CBsi3b NEPUOINYECKOrO 3aKOHA U [leproauyeckoi CUCTEMBI
XUMHUYeCKuX d1eMeHToB /1. 1. Menneneesa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS



aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JJIEMEHTOB U
o0pa3yeMbIX MU IPOCTHIX U CJIOKHBIX BEIIECTB MO IPyNIaM U epHOIaM.
3HaueHHe NMePUOIUYECKOro 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BeniecTBa. XMMUYECKas CBA3b. BUabl XuMHUueckoil cBs3u (KOBaJIeHTHAs
HENoJIsIpHasl U MOJIIpHAsl, HOHHAs!, MeTajindeckas). MexaHu3mMbl 00pa3oBaHUs
KOBAJIECHTHON XUMHMUYECKOU CBsI3U (OOMEHHBIN U IOHOPHO-aKLIENTOPHBIN).
BopopoaHas cBsa3b. BalleHTHOCTB. DIEKTpoOTpULIaTENbHOCTh. CTENEHb
OKHCJICHUS. IOHBI: KaTHOHBI U AHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. 3AKOH TTOCTOSIHCTBA
COCTaBa BellecTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUMA KPUCTATIIMYECKON PEIIETKH.

[ToHsTHE O MUCTIEPCHBIX cUcTeMaX. ICTUHHBIC ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBasi 10Jis1 BEIIeCTBa B paCTBOPE.

Knaccudukanus Heoprannueckux coeuHeHuil. HoMeHknaTypa HeopraHuuecKux
BEIIECTB. ['eHeTHUEeCKas CBA3b HEOPraHMYECKUX BEIIECTB, IPUHAIEKAIUX K
Pa3JIMYHBIM KJIaCCaM.

XuMudeckas peaKnuusi. KnaccmanauI/m XUMHWYCCKUX peaKuHﬁ B HGOpFaHHHGCKOﬁ
n OpFaHquCKOﬁ XAMHH. 3aKOH COXpaHCHHA MACChl BCIICCTB, 3dKOH COXPAHCHUA U
IMpCBpaIICHUS SHCPTHUHN ITPHU XUMHWYCCKUX PCAKIUAX.

CxopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (hakTopoB. OOpaTuMbIe
peakunu. XumMu4yeckoe paBHoBecrue. MakTopsbl, BIUSIOMIME HA COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuTuueckas auccornuanus. CUibHBIC U clla0bble AIeKTpouThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, eJI0UHasl.

OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaKuum.

DKCIepUMEHTATbHbBIE METO/bI U3YUYECHUS BEILIECTB U UX MPEBPAIICHUI:
neMoHcTpanus Tabnui «Ilepuoguueckas cucreMa XuMHIecKux demeHnToB [1. U.
MenneneeBay, U3ydeHue MOIEIeH KPUCTAIIMYECKUX PEHIETOK, HAOII0/ICHUE U
OMHCaHUE IEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3I0KEHHUE MTEPOKCHIA
BOJOPOJIa B IPUCYTCTBUU KATAJIN3aTOPA, OMPENEIEHUE CPEABLI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCATIBbHOIO MHANKATOPA, PEaKMi HOHHOTO OOMEHA),
IPOBEJICHNUE MPAKTUUECKOU paboThl « BiusHue pa3nuyHbiX (PakKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKLIUI.

Pacuérurie 3amaun.



Pacuértrl mo YPAaBHCHHUAM XUMHNYCCKHX peaKHI/Iﬁ, B TOM 4YHCJIC TCPMOXNMHUYCCKHC
paC‘{éTLI, paC‘-IéTBI C UCIIOJIB30BAHUCM ITOHATHUA «MACCOBas JOJIA BCIICCTBaA».

Heopraunuyeckast Xumust

Hewmerannsl. [Tonoxxenne HemetamioB B [leproauueckoil cucteMe XMMUUYECKUX
anemeHToB J[. 1. MenaeneeBa u 0cOOEHHOCTH cTpoeHus: aroMoB. dusnueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHSI HEMETAIIJIOB (HA IPUMEPE KUCIOPOa, CEPHI,
docdopa u yriepona).

XUMHYECKHE CBOMCTBA BaKHEUIIIMX HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yraepoaa u KpeMHUSI) U UX COSTUHEHHUH (OKCHJIOB,
KHCJIOPOJICOJICPIKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHHUI ).

HpI/IMeHeHI/IC Ba)XKHEHIIIMX HEMETAJIOB U UX COG,Z[I/IHGHI/IfI.

Mertamnbl. [lonoxxenune metaiioB B [leproguyeckoi cucteMe XMMHUYECKIX
anemeHToB /. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHMS JIEKTPOHHBIX 000104YEK
aToMOB MeTaiioB. O6mue (puznyeckue cBoiicTBa MetamioB. CIuiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HANIPSIKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAIIJIOB (HATpHi, Kaaui, KaablIMk, MarHUM,
AJTIOMUHMH, IIUHK, XPOM, KEJI€30, MEb) U UX COCIMHEHU.

O6miue cnocoObl MoIy4eHHs] MeTaIIOB. [IpuMeHeHe METAIIIIOB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METO/ABI N3YUYECHUS BEIIECTB U UX NPEBPALLCHUN: U3yUYCHHE
KOJUJIEKLIMU «MeTasuibl U CIIaBbl», 00pa3lloB HEMETAIIOB, PEIIEHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HA0JII0JICHUE U ONIMCAHUE IEMOHCTPAI[MOHHBIX U
1a00paTOPHBIX ONBITOB (B3aMMOJIEHCTBHE THAPOKCH/IA ATIOMUHHUS C PACTBOPAMHU
KUCJIOT U IL€J0Y€EH, KaueCTBEHHBIE PEAKI[MU Ha KATHOHBI METAIJIOB).

Pacuérurlie 3agaun.

PacuéTel Macchl BelecTBa Ui 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY
BELIECTBA, Macce WM 00BEMY OJHOTO U3 YUaCTBYIOIINX B PEAKIIUH BEIECTB,
pacuérel Macchl (00bEMA, KOJIMYECTBA BELIECTBA) IPOYKTOB PEaKIUH, €CJIU OJJHO
U3 BEILIECTB UMEET IIPUMECH.

X¥MHUA 4 )KU3Hb

Ponp xuMun B 00ecrieueHr IKOJIOTUUECKOM, SJHEPreTUUEeCKON 1 MUIIEBOM
0€30I1aCHOCTH, Pa3BUTUU MEAUIUHBI. [IoHATHE 0 HAYYHBIX METOaX MO3HAHUS
BEIIIECTB U XUMUUYECKUX PEAKIIHI.



[IpeacraBienuss 00 0OMMX HAYYHBIX IPUHIIMIIAX TPOMBIIUIEHHOTO MMOTYYEHUS
BOKHEUIIINX BEIIECCTB.

YenoBek B Mupe BEMIECTB U MATEPUAJIOB: BaXKHEUIIINE CTPOUTEIIbHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKHU, CTEKIIO, KEpAMHUKA, MATEPHUAIIbI J1JIS
ANIEKTPOHUKHU, HAHOMATEPHUaJIbl, OpPraHUYECKHUE U MUHEPAIbHbBIC YIOOpEHUS.

XUMHUSA U 3[I0POBBE YEIIOBEKA: MTPABUJIA UCITOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIb30BaHUs MTPENapaToB OLITOBOM XUMHUHU
B [TIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpeIMeTHBIX CBSI3eH MTPU U3YUCHHUH OOIIeH U HEOPraHUYECKON
xumuu B 11 Kilacce oCyIIecTBISIETCS Yepe3 UCI0JIb30BAaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX TOHATUH, TaK U MMOHITUH, ABISIONIUXCA CUCTEMHBIMU JJIsI
OTAEJBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0uue ecTecTBEHHO-HAYYHBIC MOHITHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CUHTE3, KiacCudUKalus, IepuouIHOCTb, HAOII0/ICHUE, SKCIIEPUMEHT,
MOJICTMPOBaHUE, U3MEPEHUE, SIBJICHUE.

du3urKa: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKU YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BEIIeCTBA, (DU3NUCCKUE BETUUMHBI M ¢IMHHUIIBI MX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kierka, opranusM, 3Kkocucrema, ouocdepa, MaKpo- U MUKPO3JIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIBI, TOPHBIEC TOPOIBI, TTOJIE3HBIE HCKOTIAEMbIC, TOTLIMBO,
pPECYpCHL.

TexHOomorus: XUMUYECKas POMBILUIEHHOCTb, METAJLIIYPIUsi, IPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPUAIIOB, CEIBCKOXO03IMUCTBEHHOE TPOU3BOACTBO, MMHILEBAS
IPOMBIIIIEHHOCTD, (hapMaleBTUYECKasl MPOMBIIIJIEHHOCTh, POU3BOJICTBO
KOCMETUYECKHUX MPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaT€PHUAIOB,
3JIEKTPOHHASI HPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IHINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHUS
00yYaroIMUMUCS MPOrpaMM CpPeHEro 0011ero o0pa3oBaHus (TUYHOCTHBIM,
METanpeIMETHBIM U peAMETHBIM). HaydHO-MeTOIuuecKoil OCHOBOM JIJIs



pa3pabOTKH MUIAHUPYEMBIX PE3YJIBTATOB OCBOEHUS MPOIPAMM CPEIHEr0 OOILIEro
00pa3oBaHUs SBJISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B cooTBeTCTBHU C CHCTEMHO-IEATEIBHOCTHBIM ITOIX0I0OM B CTPYKTYPE
JUYHOCTHBIX PE3yIbTaTOB OCBOCHUS IIpeaMeTa « XHUMHS» Ha YPOBHE CPEIHETO
o01ero o0pa3oBaHUs BBIICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHUE O0YYAIOIIMMUCS POCCUUCKON IPAKIaHCKON UICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaIn4ue€ MOTHUBAIIUHU K O6yquI/IIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U MCTOPUUYECKUX TPaJUILIMiA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTH M CLIOCOOHOCTh 00YUaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEeIbHOCTH IIEHHOCTHO-CMBICJIIOBBIMHM YCTAHOBKAMH, IPUCYIIIUMHU 1€TIOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHUS;

HaJIM4KE MPABOCO3HAHUS SKOJIOTUYECKON KYIbTYPBI U CIIOCOOHOCTH CTaBUTH IEIH
Y CTPOUTH )KU3HEHHBIC ILUIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeAMETa « XUMHUS TOCTUTAIOTCS B €IMHCTBE
y4eOHOHM M BOCHHUTATEIbHON AESTEIbHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU M UJl€aTaMU
POCCHIICKOTO Ipa’KIaHCKOIro 001EeCTBA, MPUHATHIMU B OOIIECTBE HOPMAaMHU U
paBUJIaMU TIOBEJIEHUS, CIIOCOOCTBYIOIIMMH TPOLIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYarOIINXCSL.

JIMYHOCTHBIE PE3YyABTATHI OCBOEHUS IPEAMETA « XUMHUS» OTPAKAIOT
c(hOpMHPOBAHHOCTH OTIBITA TTO3HABATEILHON M TPAKTHIECKON eI TeTbHOCTH
o0yyJaronuxcsi Mo peain3aly IPUHITHIX B 00LIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUS

OCO3HaHMS O0YYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSAJIKY;

IMpCaACTABJICHUA O COIHAJIbHBIX HOPpMAX U IIPpaBUJIaX MCKIIMYHOCTHBIX OTHOLIICHUH
B KOJIJTICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIbHOCTHU ITPpHU CO3AaHUHU y‘—IC6HBIX
IMIPOCKTOB, pCHICHNHU y‘-Ie6HI)IX H I103HAaBaTCJIBHBIX 3a4a4, BBIIIOJTHCHHNHN
XUMHUYCCKHUX OKCIICPUMCHTOB,



CIIOCOOHOCTH ITOHUMATh U IIPUHUMATh MOTHUBbI, HAMCPCHU, JIOTUKY U apPI'YMCHTbBI
APYTIUX IIPpHU aHAJINU3C PA3JIMYHBIX BUJIOB yq€6HOﬁ ACATCIBHOCTH,

2) NATPUOTUYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOT'O OTHOIIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTCUYECTBECHHON XHUMUH,

YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO
IIPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO TOCTHKEHUSI HAYKHU €CTh PE3yJIbTaT
JUTUTEIBHBIX HAOIIOACHUHN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB,
IIOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

HHTCPCCA U II0O3HABATCIIbHBIX MOTHBOB B ITOJIYUYCHHUH H ITIOCIICAYIOIICM aHAIN3C
I/IH(bOpMaIII/II/I O IICPCAOBBIX JOCTUIKCHUAX COBpGMGHHOfI OTE€YECTBEHHOM XHUMHHU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:
HPaBCTBEHHOI'O CO3HAHUS, STUUECKOr0 MOBEJCHNS;

CIIOCOOHOCTH OIICHUBATh CUTYAIH, CBI3aHHbIC C XUMUUYECKUMU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHHUS, ODUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTHY;

T'OTOBHOCTH OLICHUBATH CBOC MMOBCACHNEC U ITOCTYIIKHM CBOUX TOB&pHIIICﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHLIX U IIPABOBbLIX HOPM U OCO3HAHHC HOCJ'ICI[CTBI/Iﬁ 9TUX ITOCTYIIKOB,

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS [EHHOCTEH 37J0pOBOTO M 06€30MacHOr0 00pasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY
310POBBIO;

coOJII0IeHUs TPaBUJI O€30MaCHOr0 OOPAILEHHUS C BEIIECTBAMHU B OBITY,
TIOBCEIHEBHOM JKU3HU U B TPYAOBOU JACATEIBHOCTH;

IMIOHUMaHUA HCHHOCTH IIPpaBUJI HHINBUAYAJIIBHOI'O U KOJIJICKTUBHOT'O 0e30macHoOro
IMOBCJACHHA B CUTYAHAX, YTPOKAIOIINUX 3A0POBBIO N JKU3HU J'IIOI[teI;

OCO3HaHMS NOCJIEACTBUN U HENPUATHS BPEAHBIX IPUBBIUEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTHUKOB, KypEHHUs);

5) Tpy10BOIr0 BOCIUTAHMS:

KOMMYHHUKATUBHOW KOMIETEHTHOCTH B Y4EOHO-HCCIIEA0BATEIbCKOM
JEeATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW U JPYTUX BUAAX
NEeATEIIbHOCTH;



YCTaHOBKH Ha aKTUBHOC YUAaCTHC B PCIICHUHN IMPAKTUYCCKUX 3a1a4 COHH&HBHOﬁ
HaIIpaBJICHHOCTH (B paMKax CBOCTO KJiacca, IHKOJIBI);

MHTEpeca K MPAKTUYECKOMY U3yUeHHUI0 MPodeccuil pa3InyHoro pojia, B TOM YUCIe
Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHN IO XUMUHU;

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U pe3ybTaTaM TPYIOBOU IEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYyaIbHON TPACKTOPUH 00pa30OBaHUs,
Oynyuieit mpodecCuu B pealii3aliii COOCTBEHHBIX KU3HEHHBIX INIAHOB ¢ YUETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB M OTPEOHOCTEH
00111eCTBA;

6) IK0J10rH4eCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11€JIeCO00PAa3HOr0 OTHOIICHUS K IPUPOAE, KAK HICTOUHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHMS TJI00ATBFHOTO XapaKTepa SKOJOTMYECKUX MPOOIIeM, BIUSHUS
SKOHOMMYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIBHOU CPEIbI;

OCO3HaHusA HCO6XOI[HMOCTI/I HCIIOJIB30BaHUA I[OCTI/I)KGHHI‘/JI XUMHHU JIA pCIICHUSA
BOITPOCOB pallMOHAIIBHOI'O ITPUPOAO0II0JIb30BAHMA;

AKTUBHOI'O HEMPUATHUS JEHCTBUM, IPUHOCIIINX BPE] OKPYKAOIIEH NPUPOIHON
cpelie, yMEHUs IPOTHO3UPOBATh HEOJIArONMPHUATHBIE IKOJIOTUYECKUE TTOCIIEICTBUS
IPEAIPUHUMAEMBIX JEHCTBUI U IIPEAOTBPALIATh UX;

HaJIMYKS PA3BUTOrO YKOJOTHYECKOTO MBIIIJICHUS, SKOJIOTUUECKON KYJIBTYPBHI,
ONBITA JEATEIBHOCTH KOJIOTHYECKON HAIIPABIEHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMM B II03HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLIMATILHOU
MpPaKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh U/I€0JI0THN
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUs crieUU(PUKU XUMHUH KaK HayKH, OCO3HaHUs €€ poiau B (GOpMHUPOBAHUU
PaMOHAIIBHOTO HAYYHOT'O MBIIUICHHUSI, CO3/IAHUH LIEJTIOCTHOrO MPEACTABICHUS 00
OKpY’KaroLEM MUPE KaK O €IUHCTBE IPUPO/IBI U YEJIOBEKA, B IO3HAHUU
OPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXPaHEHUS TPUPOTHOTO
paBHOBECHS,



yOEKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOM LIMBUIIN3ALIUU: B
e€ TYMaHHUCTUYECKON HANPaBJICHHOCTH U BaXKHOM POJIM B CO3/IaHMH HOBOM Oa3bl
MaTepuaibHON KYJIBTYPBhI, PEIICHUH TI100AIbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — ChIPhEBOM, SHEPTETUUECKOM, IMUIIEBON 1 SKOJIOTHUYECKOU
0€30IMacCHOCTH, B pPa3BUTHH MEUIIUHBI, 00€CTICYCHUHN YCIOBUHN YCIIEITHOTO TPyAa
1 DKOJIOTHYECKH KOM(POPTHOM JKM3HU KaXKJI0T0 WICHA O0IIeCTBA;

€CTECTBEHHO-HAY4YHONW I'PAMOTHOCTH: IIOHUMAHUS CYITHOCTH METO/OB IIO3HAHHS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCII0JIb30BATh MOJIy4aeMble
3HaHUS JJIs aHaJIu3a U OObSACHEHHUS SIBICHHUI OKpPYKaroUIero Mupa u
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS Jies1aTh 000CHOBAHHBIE 3aK/IIOUEHUS Ha
OCHOBE HaY4YHBIX ()aKTOB U UMEIOIIMXCA JAHHBIX C LENbI0 MOIYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIBLHO HCIIOJb30BATh XUMHYECKHE 3HAHUS JJI1 pCIICHUA
HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYaIUAX,

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&TCHLCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOPAa30BaHUIO,
K aKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUI 1TO XUMHUU B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax mpodeccruoHaabHOMI
NEeATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHHS YIEOHOTO MpeaMeTa « XUMUS» Ha
YPOBHE CpPEeAHET0 0011Iero 00pa30BaHUs BKIIFOYAIOT:

3Ha4YUMBbIE JJ1s1 POPMUPOBAHUS MUPOBO33PEHUST 00YUAIOLTUXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEIMETHBIE) OOIIIEHAYYHBIE MOHITHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHON KapTUHBI MUpa U CHEIU(UKY METOAO0B IMO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4HbIi (akT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHue, HAOII0IeHUE, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIEC yUeOHbIE NeHCTBUSA (II03HABATENbHbIE, KOMMYHUKATHBHBIE,
peryisTUBHBIE), oOecnieurBaroue GopMUpPOBaHNE (PYHKIIMOHATIBHON
IPaMOTHOCTH U COIIMAJIBHON KOMITETEHIIUU 00YyUaroIXCs;

CITOCOOHOCTh 00YYAIOIIUXCS UCIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTIIIHHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHMS U YHUBEPCAJIbHbIC YUeOHbBIC ICHCTBUS B
MTO3HABATEIILHON U COLMAIBHOMN MPAKTHUKE.



MeranpeaMeTHbIE PE3YJIbTAaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU
JIEUCTBUSIMH.

OgjajieHNe YHUBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY JI€/iCTBUSIMU:
1) 6a3oBbIe JIOrHYECKHE eHCTBUS:

CaMOCTOATEIFHO (hOPMYITUPOBATH U aKTYaJTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIIPCACIIATH LHCIIN ACATCIIBHOCTH, 3a/laBasd IapaMCTPbl U KPUTCPHUH UX NOCTHUIKCHUA,
COOTHOCHTDL PE3YyJIbTAThI ACATCIbHOCTH C ITOCTABJIICHHBIMU LCJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUM 3HAHHUU MTPUEMBI JIOTHYECKOTO MBIIIICHUS —
BBLJICJISITh XapaKTEPHBIE TPU3HAKH TTOHSITHUI U YCTAHABIMBATh UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS JJIs1 OOBSICHEHUSI OTJIETbHBIX (DaKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJIS1 KIIACCU(DUKAITUU BEIIECTB U XUMHYECKUX
peaKIuii;

YCTaHaBJIMBATb MPUYNMHHO-CICACTBCHHBIC CBA3H MCKAY U3YUACMBbIMU SIBJICHUAMMU

CTPOUTD JIOTUUCCKUC PACCYKIACHUA (I/IH)IYKTI/IBHble, ACAYKTHUBHEIC, 110 aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCUYHUA B paCCMATPHUBACMEBIX SABJICHUAX,
(bOpMy.III/IpOBaTI) BBIBOABI U 3aKJIFOUYCHUA,

MIPUMEHATH B MPOLIECCE TTO3HAHUS, UCITOIB3YEMBIE B XUMUN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIbHBIC TTPEJCTABICHUS — XUMUYECKUMA
3HaK (CUMBOJI) JI€MEHTa, XUMUYecKas popmylia, ypaBHEHUE XUMHYECKON
peaKIuy — IPU PEIICHUH YU4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4,
IIPUMEHATH Ha3BAHHBIE MOJICIIbHBIEC IPEACTABIICHUS I BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3YyYaeMbIX BEUIECTB U XUMUUECKUX PEAKIIUH.

2) 0a3oBbIe HcCIIeI0BaTEILCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOI'0 MO3HAHUA BEUIECTB U XUMHYECKUX
peaKIuii;

(GopMyTUpOBATh LEIH U 33Ja4H UCCIEIOBAaHUS, UCIIONb30BATh MOCTABICHHBIE U
CaMOCTOSITENIEHO CPOPMYIIMPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIECHUN;



BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO IUNIAHUPOBAHUS U IPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHMS HAOIIOATh 32 XOJ0M
npoIiiecca, CaMOCTOSITENIbHO MTPOTHO3UPOBATH €ro pe3yJibTar, PopMyIupoBaTh
0000111eHNS ¥ BBIBOABI OTHOCUTEIHLHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOIeIaHHON padboTe;

IpUOOpETaTh OMBIT YYEHUUECKOM HCCIIeI0BATENbCKON U MPOEKTHON
NEeATENbHOCTH, POSIBISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY
IIOMCKY METOJIOB PELIEHUs IPAKTUYECKUX 3a1a4, IPUMEHEHUIO PA3INYHBIX
METOJI0B IIO3HAHUS.

3) padora ¢ nHpopmManue:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX HHPOPMAIMH (HAyUYHO-TIOMYJIIpHAas
JAUTEpaTypa XUMHUYECKOTO COACPKAHUsI, CIIPAaBOUHBIE TOCOOUS, pECypChI
WNutepHera), aHanmu3upoBaTh HHGOPMAIUIO PA3TMYHBIX BUIOB U (OpM
IPEICTABIICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTH U
HEIPOTUBOPEYHBOCTH;

(bopMyIHpPOBATH 3aIIPOCHI U PUMEHATH Pa3JIYHbIE METOIbI IIPU TOUCKE U 0TOOpE
uH(pOpMaIU, HEOOXOAUMOI 1JIS1 BBITIOJHEHUS YUeOHBIX 33/1a4 ONpPeAeIEHHOTO
THUIIA;

HpI/I06p€TaTI> OIIBIT UCIIOJIB30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUN 1 Pa3IMYHBIX ITOMCKOBBLIX CUCTCM,

CaMOCTOATENIbHO BBIOMPATh ONTUMAIBHYIO (POPMY IpEICTaBICHN HHPOpMaUn
(cxemsbl, rpadyKH, TUATPAMMBI, TaOIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BATh HAYUYHBIH S3bIK B KAUECTBE CPEJICTBA MIPHU pabOTE C XUMUYECKOM
uH(popMaIe: MpUMEHSITh MEXIIpeAMETHbIC ((DU3NUEeCKUEe U MAaTEeMATHYECKUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh U IPE0OPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA
HarJISITHOCTH.

OB.]'la)IeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ TUAJIOra U/Uiu
JMCKYCCHH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKECHUS
OTHOCHUTEIBHO BBINIOJIHEHUS MTPEJIOKEHHON 3a1a4H;

BBICTYIATh C IPE3EHTALMEH PE3yIbTaTOB M03HABATEIbHON JEATEIbHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBHO HJIK COBMECTHO CO CBEPCTHUKAMM MPHU BBIIIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, TPAKTUYECKON pabOThI IO UCCIIEIOBAHUIO CBOMCTB
U3Y4YaeMbIX BELECTB, pealu3alii Y4eOHOro MpoeKTa u (OpMyJIUPOBATh BBIBOIbI



10 pe3yJIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN MTyTEM COTJIACOBAHUS MO3UIIUH B
X0J1e 00CYX ICHUSI 1 OOMEHa MHEHHUSMH.

OBiajieHNe YHUBEPCAIbHBIMHU PEryJISTHBHBIMHU JeHCTBUAMM:

CaMOCTOATENbHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MTO3HABATEIIbHYIO
JeSITeIbHOCTD, OMPEEIsisl €€ 1eNU U 3a7a4i, KOHTPOJIMPOBAThH U TI0 MEpe
HEO0OXOMMOCTH KOPPEKTUPOBATH MPEJIaraeMblil alrOpuT™ JEHCTBUN TTPU
BBITIOJITHEHUN YYeOHBIX U MCCIIEA0BATEIbCKUX 3a/1a4, BEIOMpATh Hanboee
3¢ exTUBHBIN CIOCOO X PEIICHUS C YYETOM MOTyUYEHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIICCTBIIATbL CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE caMOaHalnu3a u
CaMOOLCHKH.

HPEAMETHBIE PE3YJIBTATBI

[TpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O01Ias 1 HeOpraHuIecKasi XUMHUS
OTpPaXaroT:

c(hOpMHPOBAHHOCTD MPEICTABICHUN: O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpPA, POJIU XMMHUU B O3HAHUHU SIBJICHUM MPUPOBIL, B
(GhOopMUPOBAHUU MBIIUIEHUS U KYJIBTYPbI JIMYHOCTH, €€ (DYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOUMOM JIJIsl pellIeHUs] MPAKTUUECKUX 3a/1a4 ¥ IKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM cpee;

BJIAJICHUE CHCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKJIFOYAECT:
OCHOBOIIOJIATrAlOIIUE TOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d-
AJIEKTPOHHBIE OpOUTAII ATOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIN 00BEM,
BAJICHTHOCTD, DJICKTPOOTPHUIIATEIILHOCTh, CTENICHb OKHUCIICHUS, XUMUYECKas CBA3b
(koBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTAJUIMYECKasl peIIETKa,
THUIIBl XUMUYECKHUX PEAKIHAM, PACTBOP, SIEKTPOIUTHI, HEAIEKTPOIUTHI,
BJIEKTPOJIMTUYECKAS TUCCOLUALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peaKIuu, XUMHUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS
BJICKTPOJIUTUUECKON NUCCOLMALINY, Iepuoandeckui 3akoH [[. 1. Menneneena,
3aKOH COXPAHEHHMSI MacChl BEIIECTB, 3aKOH COXPaHECHUS U MTPEBPALLICHUS YHEPTUHN
IIPY XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAaHUS MPUIUHHOCTH U
CHCTEMHOCTH XUMHYCCKHX SBJICHUH, (DaKTOJIOTHICCKHIE CBEJACHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U 0€30IIaCHOM UCTOJIb30BAHUH BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIHHOCTH YEIIOBEKa,;



c(OpMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE TPU3HAKU MOHATUM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJb30BAaTh COOTBETCTBYIOLIME ITOHATHS IIPU
ONMCAaHUH HEOPTaHNYECKUX BEUIECTB U UX ITPEBPAILCHUN;

c(hOpMHPOBAHHOCTh YMEHUH UCIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY IS
cocTaBiieHUs! (OopMyJT BELIECTB U YPaBHEHUN XUMUUECKUX PEaKIInH,
cucteMatuyeckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (YrapHbld ra3, yrJIIeKUCIbIA a3, aMMHUaK, raiméHas
U3BECTh, HETAIIEHAS U3BECTh, INTHEBAS COJNA, IUPUT U IPYyTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMPEACIIATh BAJIGHTHOCTD U CTETICHb OKUCIICHHS
XAMHUYECKUX AJIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKON
CBsI3U (KOBaJICHTHAs, HOHHAS, METAJNIMUECKas, BOJIOPOIHAS) B COCTMHEHUSX, THIT
KPHUCTAJTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBa (aATOMHAs, MOJICKYJIsIpHAas,
MOHHAs, METAJUINYECKas ), XapaKTep CPeJibl B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIMHECHUU;

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIC)KHOCTh HEOPTaHUIECKIX
BEIIECTB I10 UX COCTaBY K OMPEACIEHHOMY KJIACCy/TPYIIe COSAUHEHUH (MIPOCTHIC
BEIIECTBA — METAJUTBI U HEMETAJLJIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHbIE
TUJPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI MEpUOANYECKOro 3akoHa [1. 1.
MenpeneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0OBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIIUU;

c(hopMHPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX d1eMeHTOB 1—4 nepuoaoB Ileprnoandeckoil CUCTEMbl XUMHUYECKHX
anemenToB /. 1. MenaeneeBa, UCIOJIb3Ys MOHATHS «S-, P-, U-37I€KTPOHHBIE
opOUTANINY, «IHEPTETUUECKUE YPOBHUY, OOBACHSITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U X COCAUHEHUM 110 TIEPUOAAM U TPYyIIIaM
[lepuonnueckon cuctembl XumMuueckux 3eMeHToB . 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUMN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3IMYHBIX KJIACCOB, MMOJITBEPKIATH
CYILIECTBOBAHHNE T'€HETUYECKOMN CBSA3M MEX]1y HEOPraHMYECKMMHU BEIIECTBAMU C
MOMOIIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMIA;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(UITUIPOBATH XMMHUUYSCKUE PEAKIIHH 110
Pa3JIMYHBIM MMPU3HAKaM (YHCITY U COCTaBY PEarupyroIuX BEIIECTB, TEIJIOBOMY
a(pdexTy peakiuu, I3BMEHEHHUIO CTEIIeHEH OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH
peaKLMH, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUHN COCTABIIATh YPaBHEHUS PEAKIUN PA3IUYHBIX TUIIOB,
MOJTHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIIUii HOHHOTO 0OMEHA, yUUThIBas
YCJIOBHUS, TPU KOTOPBIX 3TU PEAKLIHUH UAYT A0 KOHIIA;



c(hOpMHPOBAHHOCTh YMEHUH IPOBOAUTH PEAKIIUH, TOITBEPKIALOIIHNE
KAueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPIaHMYECKHUX BEILECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUI MOCPEICTBOM COCTABIEHMSI DJIEKTPOHHOIO OanaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCIMOCTH CKOPOCTH XUMHUYECKOM
pPEeaKIMU OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHSI
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larensbe);

c(hOpMHPOBAHHOCTh YMEHUH XapaKTePHU30BATh XUMHUCCKHE MPOTIECCHI, JICKAIINIEC
B OCHOBE IIPOMBIIIEHHOTO TTOJIYYEHHUSI CEPHOW KUCIIOThI, aMMHAKa, a TAKXKe
c(hOpMHUPOBAHHOCTH MPEICTABICHUN 00 OOIIUX HAYUHBIX TPUHITUIIAX U
AKOJOTUYECKUX MPOOIeMaX XUMUIECKOTO TTPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOANTH BHIUUCIECHUS C UCTIOJIb30BAHUEM TTOHSITHS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHHH Ta30B MIPU
XUMUYECKUX PEAKITUSIX, MACCHI BEIIECTBA UM 00BEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIUU
BELIECTB, TEIIOBOro 3(h(eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIECTB, IIPEBPALLCHUS U COXPAHECHUS DHEPIUY;

c(hopMHUPOBAHHOCTh YMEHHUH COOJIOIAThH ITpaBUJIa MOJIb30BAHUS XUMUUECKOM
MIOCYJI0H 1 1a00opaTOPHBIM 000pYI0BaHHEM, a TAaK)KE IIpaBHia OOpaIIeHHS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU IO BBIMIOJTHEHUIO JTJAO0OPATOPHBIX
XUMUYCCKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHATh XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0KeHUE NEPOKCUIa BOJIOPOJa B IPUCYTCTBUH KaTaln3aTopa,
OMPEEIICHUE CPENIbl PACTBOPOB BELIECTB C MOMOILbIO YHUBEPCATBHOTO
WH]IMKATOPA, BIUSIHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIlni,
peakIy HOHHOTO 0OMEHa, KaueCTBEeHHBIC PEaKIUU Ha CyibdaT-, KapOoHaT- U
XJIOPUI-AaHUOHBI, HA KATHOH aMMOHMS, PELICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110
Temam «Metauib» U «HemeTraniby) B COOTBETCTBUM C ITPaBUIIaMU TEXHUKHU
0e30macHOCTH MpU 0OpaIIeHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM,
NPECTABIATH PE3yJIbTAThl XUMUUECKOTO AKCIIEPUMEHTA B (JOpME 3aMUCH
ypaBHEHUHN COOTBETCTBYIOIIUX PEAKIIUH U (HOPMYTUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUIN KPUTHUECKU aHATU3UPOBATh XUMHUUYECKYIO
uH(}OpMaIKIO, TOJIYyYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHHUKaIK, UHTEpHET U 1pyrux);



c(hOpMHPOBAHHOCTh YMEHUH COOIIOAATh IPaBUiIa SKOJOTUYECKH
11€71€CO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIEATEHHOCTH B IIEJISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKaroLIeil TPUPOAHON Cpe/ibl, 0CO3HABAThH
OMACHOCTH BO3/ICHCTBUS HA )KMBBIE OPraHU3MbI ONIPEIEIEHHBIX BEIECTB, TIOHUMAs
cmbici nokazatens [1JIK, nosicHsTh Ha mpuMepax crnocoObl YMEHbILIEHUS U
IPEeIOTBPALICHUS X BPEIHOIO BO3AECICTBUS Ha OPraHU3M YEJIOBEKA;

pInIb | O6yanOIHI/IXC$I C OIrpaHM4YCHHBIMU BO3MOKHOCTAMMU 30A0POBbA. YMCHHC
IMPUMCHATDb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX ITO3HAHUS BCUICCTB U
XUMHUYCCKHX ﬂBJ’ICHPIfI;

JUTS CCTIBIX U Ca00BUASIINX O0YYAIOMIMXCS: YMEHHUE UCIIOJIb30BaTh peiabedHO-
TOYEUYHYI0 cucTeMy o0o3HaueHut JI. bpaiins s 3anucu xumuueckux Gopmyd.

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBan| KoainuecTBo yacos JJIeKTPOHHBbIE
No i/ | me pa3nesnon (undposbie)
n M TeM Beer| Koutpoubh | IIpakTidec | o6ha30parennnbre
nporpammbr | © ble pa0doThl | Kue padoThbl pecypebi
Pa3nesa 1. TeopeTrnyeckne 0CHOBbI XUMHUU
Crpoenue
aTOMOB.
ITepuoanueck
W 3aKOH U
lenHOLIHecK bubnnoreka
1.1 pHoZ 3 IIOK https://myschool.e
ast cuctema duru/
XUMHUYECKUX -
3JeMeHTOB /I.
.
MenpaenaeeBa
]SeTle ZE?Z; bubmmoreka
1.2 Mroroobpas 4 IHOK https://myschool.e
du.ru/
1€ BEIIECTB
X UMIUECKe bubnnoreka
1.3 6 1 1 IIOK https://myschool.e
peakiuu duru/
bubnnoreka
Hroro no pazneny 13 LIOK https://myschool.e
du.ru/

Paznen 2. Heopranumueckasi Xumust



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubanoreka
2.1 | Meranasl 6 1 IHOK https://myschool.e
du.ru/
bubanoreka
2.2 | Hemetamsl 9 1 1 IHOK https://myschool.e
du.ru/
CBs3b
HEOpraHuyec bubnuoreka
2.3 | xuxwu 2 ILHOK https://myschool.e
OpraHUYeCKHu du.ru/
X BEIIIECTB
bubanoreka
Wroro no pazmeny 17 LHOK https://myschool.e
du.ru/
Pa3nea 3. Xumud u :Ku3Hb
X MUS bubanoreka
3.1 4 LHOK https://myschool.e
JKU3Hb
du.ru/
Hroro o pazneny 4
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 3
ITPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHUE
Koaunuect Jara JJIeKTPOHHbIE
Ne n/ BO 4YaC0B uudposbie
Tema ypoka HU3Y4YEeHU
1| a oOpa3oBarejibHbIE
Bcero pecypebl
XHUMHUYECKHUH DJIEMEHT. bubanoreka
1 AToM. DneKTpOHHAs 1 LIOK https://myschool.edu
KOH(UTYpaIys aTOMOB u/
[Tepnoanyeckuii 3aKOH
u [lepuonnueckas
CHCTEMa XUMHYECKUX bubanoreka
2 anemenToB /J[. W. 1 LIOK https://myschool.edu

MeHneneeBa, UX CBS3b
C COBPEMEHHOM
TEOPUEHN CTPOEHHUSI

ru/
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aTOMOB

3aKOHOMEPHOCTH
W3MCEHEHHS CBOMCTB
XUMHUYECKHUX
2JIEMEHTOB U UX
COCJMHEHUH 110
rpyImaM u IepruoIaM.
3HaYeHue
MEPUOJUIECKOTO
3aKOHA U CHCTEMBI
XUMHUYECKHUX
anemenToB JI..
Menpeneena B
pPa3BUTHHU HAYKH

bubnnoreka
LIOK https://myschool.edu
ru/

CtpoeHue BeniecTna.
XuMHUYecKas CBsI3b, €€
BHUJIBI;, MEXaHU3MBI
oOpa3zoBaHuUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

bubanoreka
LIOK https://myschool.edu

ru/

BaneHtHOCTSB.
DIIEKTPOOTPULIATEIBHO
cTh. CTeneHp
okuciieHus. BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

bubmnoreka
LIOK https://myschool.edu
./

Iloustue o
JTHACIIEPCHBIX CUCTEMAX.
HcTunnbie
KOJUJIOW/IHBIE PACTBOPHI.
MaccoBas 1015
BEIIECTBA B PACTBOPE

bubmmnoreka
LIOK https://myschool.edu

ru/

Knaccudukanus n
HOMEHKJIATypa
HEOPraHMYecKuX
COCIMHEHHUH.
['eneTnueckas cBs3b
HEOPTaHMYECKUX
BELIECTB, Pa3IMYHbIX
KJIACCOB

bubnnoreka
LIOK https://myschool.edu

ru/

Knaccuduxanus

bubnuoreka
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XUMHUYECKUX PEaKIuil B
HEOPTraHUYECKOMN U
OpPraHUYECKON XUMUH.
3aKOH COXpaHEHHUs
MAaCCBhI BEILIECTB; 3aKOH
COXpaHEHUS U
MPEBPALIECHUS SHEPTUU
MPU XUMUYECKHAX
peaKIusIX

LIOK https://myschool.edu

ru/

CKOpOCTh peaKkInu.
OOpatumMble peakuu.

bubnuoreka

9 N UMIHeCKOe IHOK https://myschool.edu
.ru/
paBHOBECHE —
[IpakTuueckas padora
Ne 1. «BnusitHue bubanoreka
10 | pa3nu4HBIX (HaKTOPOB LIOK https://myschool.edu
Ha CKOPOCTH .ru/
XUMHYECKON PEaKIIun)»
DIIEKTPOIUTHYECKAS
nucconuanus. Ilonstue
0 BOJOPOJTHOM
nokasareie (pH
acTBopa PéEK )I/II/I BrOmaoTeRa
11 EIOHHOIPO ’06MCH1; IHOK https://myschool.edu
' .ru/
IM'maponus —
OpTraHUYEeCKUX U
HEOPTaHUYECKUX
BEIIICCTB
OKHCIUTEIBLHO-
BOCCTAHOBUTEJIbHEIE
eaknuu. [lousitue 00 Bubmaorexa
12 Enempoﬁme LIOK https://myschool.edu
ru/
pacIlyIaBOB U pacTBOPOB —
coyen
KontpoabHaas padorta
o al; o1 p bub6anoreka
13 «T epop?mzecme LIOK https://myschool.edu
.ru/
OCHOBBI XUMHUI —
MeTtannbl, UX
HOOKEHIE B bubanoreka
14 LIOK https://myschool.edu

[Tepnoanueckoit
CHUCTEME XUMHYECKUX

.ru/
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anemeHToB /Jl. W.
Menpeneesa u
0COOEHHOCTH CTPOCHUS
atomoB. OO01Ime
(bu3nIecKre CBONCTBA
METaJIJIOB

CruiaBbl METAJLIOB.

DIIEKTPOXUMHUYECKHAN bubsmorexa
15 9 LHOK https://myschool.edu
PAl HAPSDKEHUM T/
METaJlJIOB —
XMMHUYECKHE CBOMCTBA
BaXXHEHUIINX METAJIJIOB
. o bubnuoreka
16 (Hanmf’ K, LIOK https://myschool.edu
KaJIbIIMI, MarHUH, T/
ATIOMUHUIN) U UX —
COEeIMHEHUN
XHUMHYECKHE CBOMCTBA bubnuoreka
17 Xpoma, MEJIU B UX IHOK https://myschool.edu
COEIMHEHU I .ru/
XHUMHUYECKHE CBOMCTBA bubnuoreka
18 [MHKA, JKeJe3a U UX IHOK https://myschool.edu
COeIUHEHUH .ru/
[IpakTuueckas pabora
Ne 2. "Pemrenne bubnuoreka
19 AKCIIEPUMEHTAITLHBIX LIOK https://myschool.edu
3a/1a4 1o TEME .ru/
«MeTtanias»"
Hemerannel, ux
MOJIOKEHHE B
Ilepuonnueckoi Bubimorexa
20 CHCTEME XHMITACCRHX IHOK https://myschool.edu
aneMmeHTOoB /1. U. ru/
MeHpeneeBa —
O0COOCHHOCTH CTPOCHUSI
aTOMOB
du3uyeckue CBOMCTBA
HEMETAJIOB.
AnnoTponus bubnuoreka
21 HEMETaJUIOB (Ha LIOK https://myschool.edu

puUMepe KUCIOPOIa,
cepsl, pochopa u
yIJieposa)

ru/
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XUMHUYECKUE CBOUCTBA

bubnuoreka

22 rajloreHOB, CEPhI U X IHOK https://myschool.edu
COCOUHCHUN ru/
XUMHUYECKHE CBONCTBA bubanoreka
23 a3oTa, hocodpa u ux LIOK https://myschool.edu
COCIUHECHUN ru/
XUMHYECKHE CBOMCTBA bubanoreka
24 yriaepojaa, KpEMHUS U LIOK https://myschool.edu
UX COEIUHEHUN .ru/
[TpuMeHeHMe
BaIZK HeIIHX bubmmnoreka
25 LHOK https://myschool.edu
HEMETAJIJIOB U MX u/
COeIMHCHUU —
O06o0menue u
CHUCTEMAaTH3aIIH
3HAHUH 110 TeME
«Hemeramby. bubmmnoreka
26 Brraucienus mo IHOK https://myschool.edu
ypaBHEHUSAM ru/
XUMHUYECKUX PEAKITUi 1
TEPMOXUMHYCCKUE
pacy€Thl
[IpakTuueckas pabora
Ne 3. «Pemenue bubmmoreka
27 AKCIIEPUMEHTAITLHBIX LIOK https://myschool.edu
3a71a4 110 TEME .ru/
"Hemertasbl"»
KonTponbhas pabota bubnnoreka
28 1o TeMaM «MeTaJuibD» LIOK https://myschool.edu
u «Hemeramibsm ru/
Heoprannueckue u
OpraHuYecKue
KECHOTH bubanoreka
29 ' LIOK https://myschool.edu
Heoprannueckue n ru/
OpraHUYCCKUE —
OCHOBaHUS
AMdoTtepHbIe
HEOpPraHNYECKHUE U
0 F:HI/IIICCKI/IGD bubmmorexa
30 P LIOK https://myschool.edu
COCIUHCHUS.

['eneTnyeckasa CBA3b
HEOPTraHWYECKUX U

ru/
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OpraHUYECKUX BEIIECTB
Pons xumuu B
obecrieueHu
DKOJIOTUYECKOM, bubnuoreka
31 DHEPreTHYECKOMN U 1 LIOK https://myschool.edu
[THAIIEBOM .ru/
0e30I1aCHOCTH,
pPa3BUTUH MEIUITUHBI
[IpeacraBnenus: o0
OOUIIX Hay il BuGmorexa
32 DHHI 1 LIOK https://myschool.edu
MIPOMBIIIJIEHHOTO ru/
MOJTYYEHUsI BaXKHEHUIITHUX —
BEIIICCTB
YeoBek B Mupe bubmmorexa
33 P 1 LIOK https://myschool.edu
BEIIIECTB U MaTepPHUaIOB ru/
XUMHSA U 3[I0POBBE bubamorexa
34 AP 1 LIOK https://myschool.edu
YyeJ0BeKa
Tu/
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 knacce/ 'abpuensa O.C., O01ecTBO ¢ OrpaHUuYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M31aTenbCTBO
«IIpocBemieHne»
* Xumus, 11 xnace/ I'abpuensu O.C., OO11ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe obmiecTBo «M31aTenbcTBO
«IIpocsemenue»

BBCI[I/ITG BapUAHT

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA
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Beegute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Meroguueckoe nocooue —
0a30BbIii ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XuMus B TeCTax, 3aja4ax,
ynpaxHeHnusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 kiacc:
KoHnTposbHbBIE U1 TpoBepOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 T.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kiacc: HactonpHas
KHUTA U1 yautes». Yacte 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 knacce: Hactonpaas
KHUTa 171 yuutensn». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, M.I".OcTtpoymoBa «3agauu 1o XUMHUH U
crocoObl ux pereHus» - M.: «Jlpoday, 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHble IIaHbl O YYEOHUKY
O.C.I'abpuensna, I'.I".JIeicoBoii» - Bonrorpaa» Yuutens 2018roz.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectrl mo xumuu 11 ximace», - M.:
Oxk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XuMHUYECKUI IKCIIEPUMEHT B 11Kosie 11
kiace»; - M.: Ilpoda. — 2019 roa.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Brenure _ Bregurenanusiehttp:// www.chemnet.ru I'azeta «Xumus» u cait s
yautenst «5 uay Ha YpOK XUMUNY

http://him.1september.ru Enqunas komiexkuus L{IOP: IIlpeameTnas koyekius
«XUMHUSD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuYHbIC
AKCIICPUMEHTHI:
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