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INOACHUTEJBHASA 3AIITMCKA

PaGouass mnporpamMmma ydeOHOTO Kypca «Xumus. BBOmHBIN Kypc»
pacurTaHa Ha 00y4aromuxcsl 7 KIaccoB.

Vueonslii kypc «Xumus. BBOAHBIA Kypc» CTaBUT CBOEW ILENBIO
copMUpOBaTh YCTOWYMBBIA HHTEpEC K JAadbHEHIIEMy H3yUYEHHUIO Yy4eOHOTO
npeamera «Xumus». OOydaronyecs: mojydyaT BO3MOXKHOCTh OCMBICIUTh MECTO
XUMUH CPEAN €CTECTBEHHOHAYYHBIX AUCUUILIMH, O3HAKOMUTHCA C MPEIMETOM
U3Y4YEHUS! XUMHH, U3YUYUTh OCHOBHBIE HAaOOJIEe BaXKHbIE XUMUYECKUE TEOPUU U
3aKOHBI, a TaK)K€ MOCMOTPETh Ha MUP OOBEKTOB MATEPUAIBHOTO MUpPA TiIa3aMH
XUMHUKA.

OTrpaBHOM TOYKOM JJIsI TAHHOTO Kypca SBUJICS PAHEE U3YUEHHBIN MaTepual
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB — OuoJioruu, reorpaduu, Gusznuku, a
Takke maremMaTukd. Yepe3 o0000IIEHHE paHEe W3YYEHHOTO BBICTPAUBAETCS
COJIEp’)KaHUE JAaHHOIO Kypca, H3y4€HUE KOTOPOro NPHU3BAHO CYIIECTBEHHO
NOBBICUTh KAa4yeCTBO JOCTHKEHHSI MPEAMETHBIX PpE3yJbTaTOB OCBOCHHSI
OCHOBHOU 00pa30oBaTeIbHOM MporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs B
4acTu y4eOHOro mpeaMera «XHMHs», U3y4eHHE KOTOPOro OTHECEHO K 8 u 9
KJIACCaM.

B nensix ¢popMupoBaHus XUMUYECKOTO B3IJIAa HA MUDP B Kypce IPOBOAATCA
HIMPOKHE KOPPEJSIMU MEXAY TMOJYYEHHbIMH B KJIAcC€ 3IJIEMEHTAPHBIMU
XUMUYECKUMH 3HAHMSIMU M HAaBBIKAMHU, C OJHOW CTOPOHBI, M CBOWCTBaMU
OOBEKTOB, KOTOPbIE U3BECTHHI OOYYAIOUIUMCSI B MOBCEAHEBHOW YKU3HHU, HO JI0
3TOr0 BOCIHPUHUMAJIUCh MMM JIMIIb HAa OBITOBOM YPOBHE, — C JpPYIOW.
OOyyaromuMest  mpejjaraercs MmocCMOTPETh Ha BO3AYX, KUCIOPO/, YIIEKUCIbIN
ras, BoJy, OBape€HHYIO COJb, [JIIOKO3Y, ra3, HeQTh, Yrojib, METaJIbl U CILJIaBHI,
cTekio, ¢astHe u dapdop, ToJIUMEPHI C TO3UIIUU XUMUHU.

XuMusi BXOAUT B YHUCIO €CTECTBEHHBIX HAYK, M3YyYAIOIIUX MHPHUPOIHBIE
SIBJICHUS, BHEIIHUE MO OTHOIICHUIO K 4YeJOBeKYy. B I1ieHTpe BHUMaHUS XUMUU
HaXOJISITCS BEIIECTBA, UX CBOMCTBA M MPEBpAICHUS, a TAKKE BBITEKAIOIIEE U3
CBOMCTB npuMeHeHue. [l0aToMy u3yueHne XuMuu UMeeT Kak gyHOaMeHmanbHbie
e MOCTPOEHUS €AUHON €CTECTBEHHOHAyYHON KapTHUHBI MUPO3JaHUs, TaK U
Cyryoo mpaxmuueckue, CBSI3aHHBIE C TPUMEHEHHEM KOHKPETHBIX BEIIECTB B
TEXHUKE, TPOMBIIIJIEHHOCTH, CETbCKOM XO3SIUCTBE U B OBITY.

BaxneimmmMu coiepKaTeIbHbIMU JUHUSAMH IKOJBHOIO Kypca XUMHUHU MOTYT
OBITH YCIIOBHO Ha3BaHbl «BemecTBo», «Xumudeckas peakuus», «lIpumenenue
BEILIECTBY» U
«S13BIK XUMHUNY.

biok «BeniecTBo» BKIIIOWAET 3HAHMSI O BEIIECTBAX: COCTaBE, CTPOCHHUMU U
CBOMCTBAaX, B TOM YHUCJIC aHAJIN3 OMOJIOTMYECKON aKTUBHOCTH M TOKCHYHOCTH.

biok «Xumuueckas peakuus» MpeycMaTpuBaeT 3HAKOMCTBO C IIPU3HAKAMHU
MPOTEKAHUSI XUMHUYECKHX PpEaKIuid W [OpaBUJaMUd 3allUCU  ypaBHEHUM
XAMUYECKUX PEAKIUN.

brmox «lIpuMenenne BemecTB» HeceT B cede wuHbOpMaIio 00
00JacTIX MPUMEHEHUS] COCIMHEHHM, JIOTMYECKH BBITEKAIONIYI0O U3 aHain3a
CBOMCTB BellecTB (010K «BeliecTBo»), Tak Kak MMEHHO CBOMCTBA BEIECTB
ONPENENSIIOT WX NpuMeHeHue. biok «S3plk XuMuM» BKIIOYAaEeT B ce0s



BaKHEUIIME MOHATHS U TEPMHUHBI XUMHH, & TAKKE XUMUYECKYIO HOMEHKJIATYpY.
B 3T0T 6110K TakXke BXOAST BaKHEHIINE TECOPUU M KOHLENIMH —~ — aTOMHO
MOJIEKYJIIPHOE yUYEeHHE, 3aKOH COXpaHEHHUs Macchbl,
[lepnonnueckuit 3akoH /1. 1. Menneneena.

VYueOnbiit kypc «Xumus. BBomHbId Kypey paccumtaH Ha 34 daca (1 gac B
HEZeN0) B 7 Kiacce.

COAEP)KAHUE YUYEBHOI'O KYPCA
«XUMMUs. BBOAHBIU KYPC»

BBenenue

IIpnpona. duznueckue TEa. AABnenus OPUPOOBI.
EcrecrBo3Hanue. EcrecTtBeHHble Hayku. llpenmer wusydeHust xu
MHH. MeCcTO XUMHU CPEIU €CTECTBEHHbBIX HAayK. OOBEKTHI )KUBOU U
HEXUBOW NOPUPOABI. YPOBHHM OpTraHU3aAllUM HEXKHWBOU W KHWBOU
MaTepHuH.

Ot aToma 10 BelecTBa

ATOM — HauMMEHbIIasi dYacTulla BemniecrtBa. Henm3sMeHHOCTH
aTOMOB B XHMHWYECKUX TMPEBPAIICHUSAX. XUMHYECKUU DIEMEHT.
CuMBOJIBI aTOMOB XMMHYECKHX DJJIEMEHTOB. JSlinepHas peakgus.
IIpoucxoxnaenune osiaemMeHTOB. lIpocTthie BemecTtBa.  CIIOXKHBIC
BeIleCTBA (XMMHUYECKHE coeauHeHus1). Xumuueckass dopmya.
YucnoBo wHACKC. OTKpPBITUE XUMHUYECKHUX 3JIEMEHTOB. ATOMBI
YCTOMYMBBIE M HEyCTOWYHMBBIE. KpyroBopoTbl aTOMOB XHUMHUYECKHX
AJIEMEHTOB B Opupoje (KHUCIOopoda, a3oTa U yriepoja). DOTOCUHTES
KaK OJIMH U3 MyTEW KPYroBOpPOTA yriepoja.

Pacopenenenre aTroMOB XHMMHYECKHMX DJIEMEHTOB B KOCMOCE
(Bcenennoii, Hamert ['amaktuke, COJTHEUYHOM CHCTEeME) U Ha 3emiie.
Bomopon u remun — cambl€e pPaCIpPOCTPAHEHHBIE JJIEMEHTHI BO
Bcenennon. Kucnmopon — caMblid paclpOCTpPAaHEHHBIA SJIEMEHT Ha
3emsie. Hambosiee pacnpocTpaHEHHBIE JJIEMEHTBI B Pa3HbIX YacCTsIX
3emiin. XUMHYECKHE DJIEMEHThI B JKHBBIX OpraHu3Max: 3JIEMEHThI
)KM3HHU, MakKpO M MHUKPODJIEMEHTHI. bHOJOru4ecku axKTHUBHBIC
BEIIECTBA.

YcrouuBbie (CTaOUIIbHBIE) U HEYCTOWUYHBBIE (PAaTHOAKTUBHBIEC)
XHUMHUYCCKHUEC 3JICMEHTHI. PagmoakTuBHBIN pacna. Panuo
AKTUBHOCTb. N3oTOo1HbI. IIpumenenue HEYCTOUYHUBBIX
(panunoakTuBHBIX) aTtoMoB. llenHas peakiusi. ATOMHasi dHEPTHUS.
AKuzno u oesmenvnocmo A. A. bexkepens.

DJeMeHTapHbI€ YacTHUIIbl (IIPOTOHBI, HEUTPOHBI U BJICKTPOHBI), UX
OCHOBHBIE XapaKTEPUCTUKHU — Macca v 3apsaa. Aapo aroma. MaccoBoe
4quciio. B3amMoOCBsSI3p MaccoBOro 4uWcja € YHCIOM HOPOTOHOB U
HEUTPOHOB. ATOMHAasI €IMHUIIAa MacChl. [ IOpsIJIKOBBIIT HOMEP BJIEMEHTA.
DnekTpoHHasi obojouka aroma. JKuzue u OeamenvHocmb .
Peszepgopoa.



XYAMHUYECKUU DIEMEHT KaK COBOKYIIHOCTb aTOMOB, HMEIOIINX
OJJMHAKOBBIN 3apsia sigpa. CpaBHUTENbHBINM COCTaB U30TONOB BOJAOPO/1a
u yraepoaa. Criocoobl 0003HaUY€HUST N30TOIOB.

HUctopusi co3manuss llepuoanyecKOW CHCTEMBI XHUMHUYECKHUX
anemMeHTOB. llepmomuanocte. llepuwomnueckuit 3axkon J[. WM.
Meunneneena. Ilepuoanueckass cucrema. JKuszus u desmenvrnocms /1.
U. Menoeneesa.

Ilepuonnueckass cucrema J[. WM. Menneneesa. /J{nuHHBI U
KOpOTKHUU BapuaHThl llepnomnueckon cucremsnl . 1. Menuesneena.
I[lepuonpl: kOpoTKME W AJIMHHBIE. ['pynnbl, TJIaBHbIE U MOOOYHBIC
noarpynnsl. MHGopManus o XUMHUYECKOM 3JIEMEHTE, CO JAep Kalllasicst
B llepuwommnueckon cucreme JI. WM. MenneneeBa. JKusno u
oessmenvHocms H. Bopa.

Monekyna. IlomssitTue 0  xumMu4yeckou  cBsA3U. BemecrtBa
MOJIEKYJSIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS, UX XapaKTEPHUCTHUKA.
CrpoeHue MoOJiIeKyJ. Mojaenu MOJIEKYJI: IIapOCTEPKHEBBIE U
MacIITaOHBIE. MosnekyssipHas macca. IIpumepsl BEILIECTB
MOJIEKYJISIPHOTO CTPOECHHUSI:

Ilepekuchr BOAOPOZA, MOJIEKYJSIPHBIA BOJOPOA, MOJEKYJISIPHBIN
KHCIIOPOJZl, O30H, MOJIEKYJISIPHBII a30T, MOJIEKYJIIPHBIN HOJ, BOAA,
aMMHUaK, VYIJIEKHUCIIBIN Ta3, ¢yuiepeH, MeTaH, OJOTWJICH, CHOUpT
(APTUIIOBBIN CIUPT), TIMIEPUH, YKCYC (YKCyCHasl KHCJIOTa), TJIFOKO03a,
caxap (caxapo3sa).

ArperaTtHbl€ COCTOSIHMSI BellecTBa (TBEploe€, >KHAKOE, TIas3o
obOpa3Hoe) U ux xapakrepuctuka. CTpoeHue BOAbI B TBEPAOM, KUJIKOM
U ra3zoo0pa3HoM cocTosgsHuU. Kpucramimueckue ©u  amMop@dHbIC
BeuiecTtBa. POU3NYECKHE MOPOLECCHI: IUIABJICHUE, KpUCTaIJIM3alusl,
UCTIlapeHue, KOHJEeHcalus, cyomumarusi (Bo3ronka). dusuyeckue
CBOMCTBa BellecTBa (TeMIiepaTypa IUIaBJIEHUS UM TeMIieparypa
KHUTICHUS ).

Kpucrannesr. Kpucrannmueckas pelerka. Honsr.
Kpucrannuueckasi pemerka nmoBapeHHoOU cou. MopmMbl KPpHUCTAIIIOB
pa3 Ju4YHBIX BeulecTB (KyO, OKTadap, JAoAeKa’aAp, PpomMOosp,
croaldyarble W IUIacCTUHYAThble Kpuctamiabl). CpocTku. py3sl.
JleHapuTHI.

Knaccudukanus Bemiects 1o cocraBy. MunuBuayanbHbie (UUCTHIE)
BeulectBa U cmecu. Ilpocteie BemniectBa. ClioKHBIE BeEIIECTBa
(XuMuyeckue coeauHeHus). Merajuibl U HEMETaJlJIbl, UX CBOMCTBA.
Heoprannueckue u opranudeckue BemiectBa. (OCHOBHBIE KJIACCHI
HEOPraHMYECKUX BEIIECTB: OKCHJIbI, KHUCJIOTHI (COJIsiHasi, cepHas,
a3oTHas1, yrojbHas, ¢pocdopHas), conu, ocHoBaHwus. [llenoun.

duszndyeckue W XUMHUYCCKHE SBJICHHS. XHUMHYECKash pPCaKIIUsl.
PearenTthl W TIPOAYKTHI pEaKIIMU. 3aKOH COXPAHEHHUS MAacCChl.
VYpaBuenue xumuueckour peaknuu. Kosaddwurmmentsr. Ilpusznakn
XUMHUYECKUX PEaKIHUi: W3MEHEHHE IIBeTa, OoOpa3oBaHHWE OCaaKa,
BBIJICJICHHUE  Ta3a, BbBIJACJICHHE WM  MOTJIONICHWE  Teruia,



BO3HHMKHOBCHMC CBCTA.

JlemoHcTpauuu

Ilepuonnueckas cucrema J[. 1. MenneneeBa. OOpa3lbl BELIECTB
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpOE€HUs. Moaenu HEKOTOPhIX
OPOCTBIX MOJIEKYJN (BOAAa, YTJICKHUCIBIA Ta3, KHUCJIO pPOJi, BOJOPO).
ITnaBnenue Bocka (mapaduHa) Kak IpuMep (GU3HUUYESCKOTO SIBJICHUS.
Kunenune Bojbl kak mpuMep ¢pusudeckoro sieiaeHus. Kpucranmuaeckas
pemeTka xJjopunaa Hatpus. OOpas3ibl WHAWUBUAYAJILHBIX BEIIECCTB
(MeTamibpl, HEMETaJUIbl, CJIOXKHBIE BEIIECTBa) U CMecel (pacTBOPHI,
rpaHuT). 3HAKOMCTBO C oOOpa3llaMu OKCHUJIOB, KHCJIOT, COJIEH,
ocHoBaHUM. ['opeHne BOCKOBOU (ImapaUHOBOM) CBEUYH KakK IIpUMEP
xuMuyeckoro sipieHusi. llosiBnenue okpacku ¢deHondranenHa B
OPUCYTCTBUU IIEJT0YH (U3BECTKOBON BObI) KAK XUMHUYECKOE SIBJICHHUE.

JKCIepHMEHTAIbHAs PaboTa ¢ BeluecTBAMH

PactBOpenwue. PactBopuresns. PactBop. PactBOpuUMOCTS.
Haceimennsit pactBop. MaccoBasi /105151 (IIpOLEHTHAasI KOHILICHTPAIUs])
pacTBOpeHHOro BemlecTBa. JlaboparopHass nocyna: TpOOUPKH,
XUMHUYECKHE  CTaKaHbl, KOJIObI (IUIOCKOJOHHBIE C IIAPOBUJIHBIM H
KOHUYECKUM TYJIOBOM), BOPOHKH, LUIUHAPBI, MEH3ypPKH, IHUIIETKU,
HINATEJH, JIO)KKH, CTYIIKA C HIECTUKAMM, BbIITIapUTEIJIbHbIE YaIlIKH.

dunsrpoBanue. DunpTpel. M3rorosinenue ¢dunbTpa. Mare
puainsl i1 GUIBTPOB. 3HaUeHUE (PUIBTPOBAHUSI B IOBCEIHEBHOU
JKU3HHU.

Harpesanue. CnocoOs1 HarpeBaHUsI. Kanpunnanwysi.
OO6GopynoBaHUEe JIsi HAarpeBaHWs: Tra30BbI€ II€4YU, DJIEKTPUUECKHE
€4, SJIECKTPOIUIUTKH, Fra30Bbl€ TOPEJIKU U CIIMPTOBKH.

Brinmapusanue. JlabopatopHoe oGopynoBaHuE sl BbIITApUBAHUSA:
razoBasi TropeJiKka, »JIEKTPOIUIMTKA, BblapuTelibHas @dapdopoBasi
Jalika, BoasiHast OaHs. Jluctwiursiius (rieperonka). lucTuniasiTopsl.
JHuctunnupoBanHas Bojaa. Kpucrtannuzaius. OCOOCHHOCTU pocTa
KPUCTAJJIOB.

JleMmoHcTpanuu

PacTBOpBI MegHOTO KyTiopoca pa3IndHoOM KoHIleHTpauu. O0pas3iisl
bunpTpoB. O6OpyaOBaHUE JIJIsI HATPEBAHUS: DJICKTPOIUIMTKH, IFa30BbIC
rOpeJIKu W CHUPTOBKU. HarpeBanue >KMJIKOCTEH B CTakaHe U B
npoOupke. Beimenenune xmopodwiia W3 3€JICHOTO JIMCTAa MOpH
00paboTKEe €ero TOopsSYMM OTUJIOBBIM crupTtoM. Kpucrammuzamnus
HUTpAaTa Kajaus NpU OXJAXKJICHUU €ro HAaCBhIIIEHHOTO pacTBOpA.

JlabopaTopHbIe ONBITHI

JlaboparopHusiii onbIT 1. [IpuroroBiieHune pactBopa NOBAPEHHON COJIN.

JlaGopatopublii onbiT 2. IlpuroroBienme pacTtBopa MEITHOTO
Kynopoca.

JlabopaTopubiii onbIT 3. Pasjnenenune cMecu mecka U MOBapeHHOM
coJi PUIIBTPOBAHUEM.



JlaGopaTopHblii onbIT 4. HarpeBaHue Ha 3JIEKTPOIUIUTKE.

Jlabopatopublii onbIT 5. CTpoeHUE IJIAMEHU CBEYH.
JlaGopaTopHblii onbIT 6. Kpructamnuzanus KaJTUHHOU CEJTUTPHI.

BemecTBa Bokpyr Hac

Boznyx. Atmocdepa 3emian. XMMHUYECKHM COCTaB BO3 JyXa.
CgpoiicTBa BoO3ayxa. Bnaxnocts. Kwuciaopoa — camblili aKTHBHBII
KOMIOHEHT Bo3ayxa. ['opeHue BemecTtB B Kuciaopoae. OKucIeHue
KHCJIOPOJIOM OPraHUYECKUX BEIIECTB — MCTOYHHUK DHEPIrUM JKUBBIX
opranu3smMoB. Paszpnesnenme Bo3gyxa HaAa  a30T W KHUCJIOPO.
IIpumenenue kucinopoga. CoctaB BoO3Ayxa JpeBHEW  3emMuu.
[TosiBnenue kucinopona B armocdepe 3emnu. KaudecTBOo BO3gyXa.
TokcuuHsble BemecTsa B Bo3ayxe. O30H.

Bona — camoe pacripocTpaHeHHOE Ha 3eMJI€ CJIOKHOE BEIIECTBO.
KpyrosopoTt Boabsl Ha 3emiie. ArperatHble COCTOSIHUSI BOJbI. [IpecHas
Boaa. JluctuimmpoBaHHas Boja. Bojga — OCHOB HOII KOMIIOHEHT BCEX
JKMBBIX Opranm3MoB. Bona B opranusme uyenoseka. Pois BOabl B
OPOMBIIIIEHHOCTH M CEJIIbCKOM XO3aUcTBe. CTpOCHHUE MOJIEKYJIbI
BOJbl. Monekyna 600bl Kak Ounojib. BooopooHas c6:a36 u ee GIusiHUe
Ha @u3zuueckue ceoticméa 600vl. Boga — Ba)KHEUIIIUN PACTBOPHUTEIb.

YIIeKHUCIbId ra3: COCTaB M CTPOEHHUE MOJIEKYJbl. ArperatHbie
COCTOSIHUA M (PU3MYECKHE CBOMCTBa YyIJIEKHMCJIOro raza. Pac

TBOPUMOCTh YTJIEKUCJIOTO Ta3a B BOAE. YTOJbHAas KHCIOTA.
XuMHYecKass aKTUBHOCTh YIJIEKUCJIOro rasa. Posp yriaekucioro rasa
B IpUPOJE. YTIIEKUCIIBIM ra3 — «IapHUKOBBIN rasz». PocT conepkanus
YTJIEKHCJIIOTO ra3a B arMmocgepe.

IloBapennas comnp — xuopun Harpus. Puzndyeckue CBOMCTBA
HOBAPEHHOM COJM. 3HA4YE€HHWE MOBApPEHHOW COJMU JJIsI  KHUBBIX
oprann3mMoB. HaxoxaeHue 1noOBapeHHOW COMM B HOPUPOIE.
IIpumenenue nmoBapeHHoii conu. Kamennast cons (ranur), ee 1oObIva.
IloBapeHHas cosib B MOPCKOM BOJIE M COJISIHBIX O3epax. CamocagouyHast
coib. Knaccudukanys moBapeHHON COJIM IO CTENEHU YMCTOTHI U IO
CTENEHU NU3MEJIBYECHHOCTH. HMoaupoBaHHas NMUIEeBas COJIb.

I';mroko3a — camMbIld  M3BECTHBIM IIPEIACTABUTENb YIJIEBOIOB.
dopmysia TIOKO3bl. PU3NYECKHUE CBOMCTBA IUVIIOKO3bl. PacTBO
PUMOCTB TIJIFOKO3bl B BoAe. IIpuMeHeHHne rimroko3bl B KOHAUTEPCKOU
IPOMBIIIJIEHHOCTHU. | JIFOKO3a — OCHOBHOUM MCTOYHUK DHEPIrUU >KUBBIX
OpraHu3MoB. A»PpoOHOE U aHa’pOOHOE OKUCIEHUE TIJIFOKO3BI.
I'nmukoreH m KpaxmaJll Kak HICTOYHHUKH TJIFOKO3bI B )KHMBBIX OpraHU3Max.
Bpoxenne n ero npuMeHeHHe Il NOJYUYEHUs] NUIIEBBIX NPOIYKTOB.

Munepansbl. 'opHbie mopoabl. XMMHUYECKHUN COCTAaB MHHEpPA JIOB:
KBapIiia, KajblldTa, MarHeTuTa (MarHUTHOIO >KEJIE€3HsIKa), POJIOHUTA.
I'opHbie TIOpOABI: MarmaTudeckue, OcaJdovyHble, MeTamMopduyeckue.
['muua, mecok, U3BECTHSIK, MpaMoOp: COCTaB, CBOMCTBA, NPUMEHEHUE.



HN3BecTth HeraimieHas ¢ ramiieHas: 0O JY4Y€eHHE ¢W HOPUMEHEHHUE.
M3BecTkOBas BOJA U U3BECTKOBOE MOJIOKO.

IIpuponnepii ra3z, ero cocraB. MeTaH: COCTaB MOJIEKYJIbI,
cBoiicTtBa u npumeHeHue. Hedth: cocTraB, cBolicTBa, NpUMEHEHUE.
I[TocnenctBust pa3nutusa HEPTHU HA BOJHBIX MOBEPXHOCTIX MOPEH U
okeaHoB. IlepepaboTka HedTH: TIEeperoHka U KpeKUHT. [IpoayKTsI
nepepadboTtku HepTH U ux npumeHenue. Hedrtb, mpupomaHsii u
CJIaHLIEBBIN Ta3, OypbIii U KAMEHHBIN yToJib, TOp(d: ux oOpazoBaHUE
U 3ajieraHue B 3eMHOW kope. AHTpauuTt. KokcoBanue yriis.
IIponykTel KOKCOBaHUsS (KOKC, KaMEHHOYIoOJibHasi cCcMoOJa H
CBETHWJIbHBIN (KOKCOBBIN) raz) um ux npumeHenue. l[lpumenenue

Topda

JdemMoHcTpauumn

JleMoHCcTpanMOHHBIN OIIBIT «Kuncnopon nu3 TabJIETOK.
KagecTtBeHHass peaknusi Ha yrJieKdcablid ra3. Kpucramnndeckas
peureTka xyjopuaa Hatpus. OOpa3iusl INIIOKO3bI, caxapo3bl, Kpaxmala.
Konnexnus «MwuHepasisl 1 ropHbIE TOpoaAbDy. Kosnekuus
«Pa3nmatounbie 0O0pa3lpl TIOJIE3HBIX MCKOMNAEMBbIX W METaJLIOBY.
Komnekuusa «Ksapu B npupoae». [IpuroroBinenne n3BeCTKOBOU BOJIBI.
Komnneknus «HedTh n npoayKThl €€ nepepadoTKM.

3HAKOMCTBO ¢ MaTepuaJIaMHu

Meramnbl. IIpeacraBuresin METAIJIOB — KEJI€30, MEJIb, AJIFOMHUHHUM,
IMUHK, OJIOBO, CBUHEII, CEpeOpO, 30J10TO, TUIaTUHA, PTYyTh. OKUCIIEHUE
KuciaopoaomM Bo3ayxa. CsouictBa wMertauioB. [ImacTUYHOCTB.
Tsarydects. CriiaBel (IypalrOMHH, YyT'YH, CTajlb, JJAaTyHb U OpOH3a):
cocTaB, CBOMcCTBa, MpuMeHeHue. [IpomMbniieHHass 1oObIda METaIJIOB
U3 pyd: TOJIydeHHWE IIMHKAa HW3 IIMHKOBOM OOMaHKH W 4YyryHa U3
JKEJNEe3HOM pyabl. MeTamibl, HaXOASAIIUECS] B NPUPOAE B CAMOPOAHOM
BHUJE: 30J10TO U ruiatuHa. [[puMeHneHue MeTaioB.

Crekna kak amopdHbie Teia. KBaprieBoe M CHIIMKATHOE CTEKJIO:

cocTraB, IIOJIlydeHue, cBoMcrTBa. llomydeHune  BBICOKOXYOO
’>KECTBEHHBIX WU3JICJIMU PYYHBIM BbIJlyBaHUEM U3 cTekia. OKpac ka
CTEKOJ HuoHamMu wMeTauioB. CmanbTbl — TIJIyIIEHbIE (HEMpo

3padyHbie) cTekia. JKuzns u oesmenvHocms M. B. Jlomonocosa.
IIpumenenune cTeko.

Kepamuka (dbapdpop u dasinc): crocod TmoydeHus, CBOUCTBA.
I'mazyps. [IpumMeHeHne kepaMuku.

IHonmumepsl. OO6pazoBaHue  TOJUMEPOB U3  MOHOMEPOB.
Maxkpomoriekyiaa. Buabl MOJUMEPOB: TUIACTUKUA (TMOJUATHIIEH, II0
JIUTIPOTIMJICH, TOJUKapOoHaThl, Te(JIOH,), AIacTOMEpPhl (KaydyKH,
pe3uHa), ToJIMMEpHbIe  BoOJOKHA. (OCOOEHHOCTHM  MOJYyYCHUS
OOJIUMEPOB, UX NOpuMeHeHue. CHHTETHYECKHE W HOPUPOIHBIC
HOJIUMEPHI.



JleMmoHcTpanuu

Komneknusa «AJIOMHUHHUNA U €ro ciuiaBbD». KoJUIekius

«Kemnezo m ero cmiaBe». Komneknmst «Pa3matodnbsie oOpa3iibl
MOJIE3HBIX HCKOIAEMbIX U MeTaJuioB». Komnekuusi

«Yyryn wm cranb». Komnekuusas «CTEKI0 W HU3IAEIUST W3 CTEKIa».
Komneknust oOpasnoB dapdopa, dasaca, 0OOXKESHHOW TIIUHHI.
Konnexkuus «Ilmactmaccen».

3aHuMare/ibHbl€ ONBIThHI

OmnpiT 1. [IpuroroBiieHne U3BECTKOBOMN BOBI.
OmnbIT 2. 'OpeHUE MarHusl.
OnbiT 3. OKHUCIIEHUE MEIU.
OrnbiT 4. PacTBOpsieM METaJIJIbl B KUCJIOTaX.
OmnelT 5. Ilonygaem Kucaopon.
OrmeIT 6. YHUBEpCATBLHBIA WHIUKATOP.
OmneiT 7. U3yyaem rasmpoBKy.
OrmmeiT 8. ConeHast ra3upoBKa.
OnbIT 9. «P030B0OE MOJIOKO»>.

OmnsIT 10. «P030BOE€ MOJIOKO» OIISITh CTAHOBUTCSI MPO3PAYHBIM.
OmnsiT 11. M3BecTkOBast BOJla MyTHEET.

OneiT 12. MHM3BecTkoBasi BoJila cHadajla MYTHEET,
CTAHOBUTCS MPO3PAUYHOMN.

OmnpiT 13. MyTh NOSIBIISIETCSI CHOBA U HE MCUE3aceT.

OmnrbiT 14. OnaTes BeIIIagacT MEII.

a IIOTOM

OmnsIT 15.
OmnelT 16.
OmnewiT 17.
OmnrbiT 18.
OmnsIT 19.
Omnbit 20.
OmnrbIT 21.
OmnelT 22.
OmnrwIT 23.

IIJNTAHUPYEMBIE PE3YJIbTATDHI
KYPCA

I'oTOBMM HaCBIIIEHHBIU PACTBODP.

BripammuBaem kpucTaibl IOBapEHHOMW COJIH.
«30JI0TOUN TOXKIbY.

Hecropaemast HUTh.

Kpucrannasl B mpobupke.

BripamimBaemM KpucTaibl CEJIUTPHI.
I'oprouast HUTE.

Huth roput MajinuHOBBIM MJIAMEHEM.

Huth roput 3e1€HbIM IJIaMEHEM.

OCBOEHUSA YYEBHOI'O

«XAMMUSL. BBOJHBIN KYPC»

JINYHOCTHBIE pe3yJIbTaThl

HHaHI/IpyeMBIMI/I JJMYHOCTHBIMH PEC3YyJIbTaTaMH ABJIAIOTCA:

1. Pocculickass  rpaxkpgaHckasi HUAEHTUYHOCTHb  (IIATPUOTHU3M,
yBaxkeHHne K  OrteuecTBy, K IPOUUJIOMY UM  HacCTOSIIEMY
MHOTOHAIlHOHAJIBLHOTO Hapoda Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunoi, naeHtudukaius cebsi B Ka4eCTBE IpakIaHUHA
Poccun, cyObekTUBHAsI 3HAUMMOCTh MC TIOJIb30BAHUS PYCCKOIO SI3bIKa



U S3BIKOB HapodaoB Poccum, oco3HaHWe W OMIYNIEHHUE JUYHOCTHOU
COMPUYACTHOCTH  Cyabbe  poccuiickoro  Hapoma). Oco3HaHUe
STHUYECKOU TPHUHAUIC)KHOCTH, 3HAHUE HCTOPHUH, S3bIKA, KYJIbTYPHI
CBOETO Hapojia, CBOETO Kpasi, OCHOB KYyJTYPHOTO HACJICAUsI HApOJIOB
Poccun m dgenoBeuecTBa (MIACHTHYHOCTH YEJIOBEKa C POCCUHUCKOU
MHOTOHAIMUOHAJIIBHON KYJIBTYpPOU, CONPUIACTHOCTh UCTOPHUH HAPOIOB
U TOCYJAapCTB, HAXOIUBIIUXCS HAa TEPPUTOPUHU CO BpeMeHHOU Poccun);
UHTEPUOPHU3AITHS T'YMaHUCTHUYECKHUX, JIEMOKPaTHIECKUX u
TPAIUITMOHHBIX  IIEHHOCTEW  MHOTOHAITMOHAJIBLHOTO  POCCHUHCKOTO
obOmiectBa. (OcCO3HAHHOE, YBAXUTEIBHOE U JOOpOXKEJIaTeIbHOE
OTHOIIICHUE K HWCTOPHH, KYJIbTypE, PEIUTHH, TPATUIUSM, S3BIKaM,
IIEHHOCTSIM HapoJ10B Poccuu n Hapo10B Mupa.

2.'0TOBHOCTh W CITOCOOHOCTH OOYYarOIINXCS K CaMOPa3BUTHUIO U
caMo0Opa30BaHUIO Ha OCHOBE MOTHUBAIIMH K OOYUYCHUIO W MO3HAHUIO;
TOTOBHOCTh U CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M MOCTPOCHHUIO
JTanbHEHUIIeH WHIWBUAYAJIbHOU TpaeKTOPUU oOOpa3oBaHUsi Ha Oaze
OpHUEHTAIIMU B MUpPE TTpodeccuii U mpodheCcCUOHAIBHBIX TPEATOYTCHUMN
C YYE€TOM YCTOWYUBBIX TTO3HABATEIIbHBIX UHTEPECOB.

3.ChopMHUpOBaHHOCT, OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO;
YBOXKUTEJIBHOTO OTHOWICHUSI K TPYAY, HAJMYMWE OIbITa y4YacTUs B
colMaJIbHO 3HAaYuMOM Tpyae. Oco3HaHUE 3HAYEHHSI CEMbU B >KH3HU
YeJloBeKa U OOIIeCcTBa, MNPHUHSITUE IIEHHOCTU CEMEWHOW >KHU3HH,
YBaXXKUTEJILHOE U 3a00TJIUBOE OTHOIIIEHUE K YJI€HAM CBOCH CEMBH.
4.ChopMUpoOBaHHOCTH EJIOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKU WU
OOIIIECTBEHHOW MPaKTHUKH, YYUTHIBAIOIIIECTO COIMAIbHOE, KYJIHTYPHOE,
SI3BIKOBOE, TYXOBHOE€ MHOT0O00Opa3ue COBPEMEHHOTO MUPA.

5.0co3HaHHOE, YBOXXUTEIBHOE U NOOpOXKeJaTeIbHOE OTHOIICHUE K
JIPYyrOMYy 4YEJIOBEKY, €Er0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY,
BEpE, TPaKIAHCKOW TO3UIIUU. [ OTOBHOCTH U CIOCOOHOCTH BECTU
JUAJIOr C APYTUMHU JIOAbMH U JOCTHUTaTh B HEM B3aUMOMNOHUMAaHUS
(npentudukanmst cebs Kak IIOJHOMPABHOIO CyObeKTa OOLIeHUs,
FOTOBHOCTh K KOHCTPYWPOBAaHHIO oOOpa3a mnapTHepa IO Auajiory,
TOTOBHOCTh K KOHCTPYWPOBAHHUIO JIOITYCTHUMBIX CIOCOOOB Auajora,
TOTOBHOCTh K  KOHCTPYWUPOBAHHIO Mpollecca Auajiora  Kak
KOHBEHIIMOHUPOBAHUSI UHTEPECOB, IPOILEAYP, TOTOBHOCTh U CHOCOO
HOCTb K BEICHHIO TIEPETOBOPOB).

6.OCBOEHHOCTh COLIMAJIBHBIX HOPM, HOpaBWUJI IIOBEAECHUS, POJIEH U
¢dopM conmanbHOM XU3HU B Tpynmnax M cooOliecTBax. YdacTue B
IIKOJIBHOM CaMOYNpPAaBJICHUM W OOLIECTBEHHOW >XWU3HU B IIpejiesiax
BO3PaCTHBIX KOMIIETEHIIU I C Y4EeTOM pETUOHAJIbHBIX,
STHOKYJIBTYPHBIX, COIIUAIIBHBIX ¢ JIKOHOMHYECKHUX OCOOCHHOCTEU
(dbopMupoBaHre TOTOBHOCTH K YyYacTHIO B MPOIECCE YMOPSITOUCHUS
COLIMAJIBHBIX CBSI3€H U OTHOULIEHUM, B KOTOPbI€ BKIIIOYEHBI U KOTOPbIE
bopmupyroT camu yuyamiuecsi; BKIIFOUEHHOCTh B HEMOCPEICTBEHHOE
rpaXJaHCKOE€ ydYyacTHue, TOTOBHOCTh YYacTBOBAaThb B JKH3HENE
SITEJIBHOCTU HOAPOCTKOBOTO OOIIIECTBEHHOT'O oO0beAUHEHMS,



OPOAYKTUBHO B3aMMOJICUCTBYIONIETO C COILMAJIBHOU cCpeaol u
COIIMAJIBHBIMU HWHCTUTYyTaMU; uHAeHTU(dUKAIMI cedsd B KadyecTBeE
cyObeKTa COILIMAIIbHBIX nmpeoOpa3oBaHUM, OCBOCEHHUE
KOMIIETEHTHOCTEN B chepe OpraHu3aTOPCKOM AeSITCIBHOCTH;

MeTtanpeameTHbie pe3yabTaThl

IImanupyemsble  MeTanpeaMETHBIE  PE3YyJbTAaThl  BKIIIOYAIOT
OCBOCHHBIE 00y4aroImuuMucs MEXIIPEIMETHBIC HOHATHUSA u
YHUBEpCaJIbHbIC YY€OHbIE NEUCTBUS (PEryJIATUBHBIC, II03HABATEbHbBIE,
KOMMYHHUKaTUBHBIE).

MemnpenMeTHue INOHATHUA

YciaoBueM (popMHUpOBaHUS MEXKIIPEAMETHBIX MHOHSITUNW, TaKHUX Kak
cucremMa, (pakT, 3aKOHOMEPHOCTh, (P€HOMEH, aHaJIU3, CUHTE3, SBJISICTCS
OBJIaJIcHUE OOYYaroUIMMHCSI OCHOBAaMH YMUTATEIbCKOU KOMIIETEHIIMUH,
NpUOOpPETEeHUE HAaBBIKOB paboOThl ¢ WH (opmanueid, ydacTue B
NPOEKTHOU JCSATEIIPHOCTU. B OCHOBHOM IIKOJIE IIPH HM3YYECHUH BCEX
peIMETOB OyAeT MPOoJoJDKEHA padoTa 1o (OpMUPOBAHUIO U PA3BUTHUIO
OCHOB 4HTaTeJIbcKOW  komnereHuuH. OOyuarommecss OBJIAIACIOT
YTEHUEM KaK CPEACTBOM OCYIIECTBJIEHUS CBOMX JAaJbHEUIINX TJIAHOB:
NPOJOJDKEHUsT 00pa3oBaHUsI M caMoOOpa30BaHUs, OCO3HAHHOIO
IUIAHUPOBAHUSI CBOETO aKTyaJIbHOTO M MEPCIIEKTUBHOIO Kpyra 4TeHUSI,
B TOM 4YHCJE JOCYTOBOIrO, IIOATOTOBKH K TPYZAOBOW W COLIMAJIBHOU
JIEeSITEJIbHOCTU. Y BBIIIYCKHUKOB OyaeT c(hOpMHUpPOBAHA MOTPEOHOCTH B
CHCTEMATUYECKOM UTE€HUU KaK CPEACTBE MO3HAHUSI MUpPa U CeO0sl B OTOM
MUpE, TapMOHH3allMM OTHOILEHUU YeloBeKa U OOIllecTBa, CO3/JaHUU
obOpaza «1moTpeOHOTO OYAYIIIETO.

Ipu U3y4YeHUHU Y4eOHBIX MpEeIMETOB oOyuaroniuecs
YCOBEPILIEHCTBYIOT HOPUOOpPETECHHbIE Ha IIEPBOM YPOBHE HaBBIKU
pa6oTel ¢ uHpopmaledr u nomnoJHAT ux. OHU cMOTyT padoTaTh C
TEeKCTa MM, IPeoOPa30OBHIBATh U MHTEPIPETUPOBATH COJCPIKAIILYIOCS B
HUX MHOpMALHUIO, B TOM YHCJIE:

— CUCTEMaTHU3UPOBaTh, COMOCTABIAThH, aHAJIU3UPOBaTh, 0000IIATH U
WHTEPOPETUPOBATh HUH@POPMAIIMIO, COJCPXKAIILYIOCSI B T'OTOBBIX
UH(POPMAIIMOHHBIX OOBEKTAX;

— BBIACIISITh TJIABHYIO W H30BITOYHYIO WH(pOpPMAHIO, BBITTOJIHSITH
CMBICJIOBOC CBEpPTHIBAaHHUEC BBIJICJICHHBIX (akToB, MBICJICH;
NpE/ICTAaBIISAITh UH(POpPMAIUIO B CXKATOU cioBecHOW ¢dopme (B BHIIC
JIaHa WA TE3UCOB) M B HArJISIZTHO CUMBOJIMYECKOW ¢dopMme (B BHJIC

TabIu1, rpadUIECKUX CXEM U JuarpaMm, KapT NOHSITUH
— KOHLENTYaJbHBIX AUArPaAMM, OIOPHBIX KOHCHEKTORB);

— 3allOJIHATG MW OOIIOJIHIATDH Ta6J'II/IIII)I, CXCMbI, JUarpaMmunbl,



TEKCTHI.

B xome wu3ydyeHuss Bcex YYEOHBIX IIPEAMETOB OOydYarolIuecs
NpUOOPETYT ONBIT TMPOEKTHOU JESITEIIBHOCTU KaK Oco00N (opMmbl
yueOHOM paboThI, CIIOCOOCTBYIOIIIECH BOCITUTAHUIO
CaMOCTOSITEIIBHOCTH, WHUITUATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIICHUIO MOTUBAIIUU U 3(PPHEKTUBHOCTH yUEOHOHN AEATEILHOCTHU; B
XOJI€ peain3allid HWCXOJIHOT'O 3aMbICja HAa MPAKTUYECKOM YpOBHE
OBJIQJICIOT YMEHHEM BBIOUpATH

aJeKBaTHBIC CTOSIIEH 3a7ade CpeAcTBa, MPUHUMATH PEICHUS, B TOM
YHCJIC U B CHTyalusIxX HeonpeaeaeHHOCTH. OHH MOJIydaT BO3MOKHOCTD
pa3BUTh CHOOCOOHOCTH K pa3 padOTKEe HECKOJIbKHUX BapHUaHTOB
peuieHuii, K TIOUCKY HECTaHIApPTHBIX PCEIICHUU, TIOUCKY W
OCYIIECTBJICHUIO HAaNOOJIee TIPUEMIIEMOTO PEIIICHHUSI.

IlepeuyeHb KIIIOUEBBIX MEXKIIPEIMETHBIX TTOHSITHH ONpenesieTCsl B
X0Jie pa3paboOTKN OCHOBHOM 00pazoBaTeIbHOW NPOrpaMMbl OCHOBHOTO
oburero oopa3zoBaHusi 00pa30BaTEJIbHOM OpraHU3alui B 3aBUCUMOCTH
OT MaTepuajibHO TEXHUYECKOI0 OCHAIIEHUS, KaJpOBOTO IOTEHIIHAA,
HUCTIOJIb3YEMBIX METOJO0B Pa0OTHI U 00Pa30BATEIILHBIX TEXHOJIOTHA.

PeryastuBubie YY/]{

1. YMeHUe cCaMOCTOSITeIILHO OMPEACIISATh 1IeJIu O0ydYeHUsl, CTABUTh U
dopmynupoBaTh HOBBIE 3ajdaud B ydyeOe¢ HW MO3HABATCIbLHOU
NesATEIBHOCTH, pa3BUBaTh MOTHBEI )51 UHTEPECHI CcBOEH
MO3HaBaTEIbHOU JiessTeIbHOCTU. OOyYaroUICsI CMOXET:

— aHAJIU3UPOBATh CYMIISCTBYIOIIME W IUIAHUPOBATh Oyaylue
oOpa3oBaTeJIbHbIC PE3yJIbTATHI;

— UAEHTUPUIIUPOBATHE COOCTBEHHBIE TIPOOJIEMBI W  OIPEJICIATH
rJIaBHYIO MpoOJiemMy;

— BBIABUTATh BEPCHUU pEIICHUS TpoOJIeMbl, (QOpMyIUpPOBATH
TUTIOTE3bI, TIPESABOCXHUINATh KOHCYHBIN PEe3yIbTaT;

— CTaBHUTH IICJIb ACATCIIBHOCTH HAa OCHOBE OIIPEJICIICHHOU ITPOOISeMBI
1 CYHIECTBYIOIUX BO3MOXKHOCTEH;

— ¢opmynupoBaTh y4YeOHBIC 3adadyd KakK MIard JOCTHUXKCHUS
MMOCTABJICHHOM 1I€JTH JICSITSIILHOCTU;

— 00OCHOBBIBATH IEIEBBIC OPUCHTUPHI U MPUOPUTETHI CChIJIKAMH Ha
IICHHOCTH, yKa3bIBast u 000CHOBBIBasI JIOTUYECKYTO
IMOCJICA0OBATEILHOCTh MIaroB.

2. YMEHHE CaMOCTOSITeIFHO TUIAHUPOBATh IMTyTH JOCTHXKEHUS 1IEJIeH,
B TOM 4YHCJI€ ajlbTE€pHATHUBHBIC, OCO3HAHHO BBLIOHMpATh HaUOoOJICE
3¢ pekTUBHBIC CITOCOOBI pelIeHUs] YUYeOHBIX M MO3HABATEIBHBIX 3ajad.
OOy4aronuics CMOXET:

— onpeaesiTh HCOOXOAUMBbIC JTECUCTBUS B COOTBETCTBHU C yUCOHOM
1 O3HaABaTCIbHOMW 3aaU€i U COCTABJISATH aJITOPUTM UX BBITIOJTHCHUS;

— 00OCHOBBIBaTh U OCYWIECTBJSTh BBIOOpP Hambosee 3PpPeKTUBHBIX
CIIOCOOOB pelleHrs] YUYeOHBIX U MTO3HABATEIbHBIX 3aj1a4;



— omnpenessiTh (HaXOAWTh), B TOM YHCIE W3 IMPESIITOKECHHBIX
BapUAHTOB, YCJOBHUS JUIS BBIITOJHCHUS YyYeOHOUW W TO3HaBaTCIbHOU
3ajJ1a4u;

— BBICTpaMBaTh >KHU3HCHHBIC IUIAHBI Ha KPaTKOCPOYHOE OyayIiee
(3asABIATH IICJICBBIC OPHUCHTHPHI, CTABUTh aJICKBaTHBIC UM

3ajJla4yy U npeajiaraTth JISUCTBUSI, yKa3bIiBass U OOOCHOBBIBAS JIOTUUYECKYIO
MOCJICAOBATEIBLHOCTD I1aroB);

— BBIOUpATh U3 IMPEAIIOKEHHBIX BapUaHTOB M CAMOCTOSITEIIBHO
UCKaTh cCpeJcTBa (pecypchl) sl peuieHust 3azadd  (JJOCTUXKECHUS
ean);

— COCTaBJISITh IUJIAaH PEIICHUsI MPOOJIEMBbl (BBINOJIHEHUS IIPOCKTA,
OPOBEACHUS UCCIJICAOBAHUS);

— onpenensiTh NOTEHIIUATIbHBIC 3aTPYAHECHUS ITPU PEIICHUHN y4eOHOM
U MO3HABAaTEJIBLHOM 3a]a4ul U HAXOAUTh CPEACTBA IJIsI UX YCTPAHEHUS;

— ONHKCHIBAaTh CBOM ONBIT, OQOpMIISISI €ro Ui Iepejladyu APYyTrUum
JIOJSIM B BHUJE TEXHOJIOTUMU PEIUICHUS NPaKTUUYECKUX 3ajad
OTIPEJICIEHHOT O KJacca;

— IJIAaHUPOBATh U  KOPPEKTUPOBATH CBOIO  HWHIAWBUIAYAJIbHYIO
o0pa3oBaTeIbHYIO TPACKTOPHIO.

3. YMeHHue COOTHOCUTb CBOM JICUCTBUS C IUIAHUPYEMBIMH
pe3yabpTartaMy, OCYIIECTBIIATH KOHTPOJb CBOEHU MOEATEIBHOCTH B
Opolecce JOCTUXKEHUS pe3ysibTaTa, ONPEIesiTh CIOCOObI JICHCTBUN B
paMKax TIPEUIOKEHHBIX YCJIOBUU W TpeOOBaHUM, KOPPEKTHUPOBATH
CBOU JEUCTBUSI B COOTBETCTBUH C HW3MEHSIOLIEUCS CUTYyaLUEH.
OOy4YaromIucs CMOXKET:

— OIIPENEHsITh COBMECTHO C I€IaroroM U CBEPCTHUKAMHU KPUTEPUU
IJIAHUPYEMBIX pPE3yJIbTATOB U KPUTEPUHM OIICHKH CBOEH y4YeOHOU
JESATEIIbHOCTH;

— CHUCTEeMaTHu3upoBaTh (B TOM 4YHCIE BBIOUpPATHh TPUOPUTETHHIC)
KpUTEPUM IUIAHUPYEMBIX pPE3yJbTaTOB W OLEHKHM CBOEU 1€
SITENTBHOCTU;

— oTOUpaTh MHCTPYMEHTHI JIJIsl OLIEHUBAHUSI CBOCH JICSTEIILHOCTH,
OCYHIECTBJISITh CAMOKOHTPOJIb CBOE€W JE€ATECIBHOCTH B paMKax
OPEJIOKEHHBIX YCIIOBUU U TpeOOBaHMIA;

— OLIEHUBATh CBOK JI€ATEIIBHOCTb, AapPTYMEHTHUPYS HNPUYUHBI
JOCTHKEHUSI UJIN OTCYTCTBUS MIJIAHUPYEMOTO PE3yJIbTaTa;

— HaXOAUTh MOCTATOYHBIC CPEACTBA JIJIs BBITIOJTHCHUS YYCOHBIX
JICCTBUU B M3MEHSIOIICHCS CcUTyalluu W (WJIW) TIPU OTCYTCTBUM
MJIAaHUPYEMOTO PE3yJIbTaTa;

— paGoTasi o CBOEMY IJIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIILYIO
AEATEIbHOCTh HA OCHOBE aHajlin3a HW3MEHEHUH CUTyaluu 1Jis

MOJIyYCHUS 3arIaHUPOBAHHBIX XapaKTEPUCTUK IPOaYyKTa
(pe3ynbTara);
— yCTaHaBJIUBaTh CBSI3b MEXTY MOJIY4YCHHBIMH

XapakTepUCTUKAMH MPOJYKTAa W XapaKTEpUCTHUKAMH IIpoliecca
NEeATENbHOCTU M 110 3aBEPLICHUU AEITEJIBHOCTU IIpeajlararb
U3MEHEHHE XapaKTEPHUCTUK MpoLecca JJIs MOJYyUYEHUs YIIyUIIECHHbIX



XapaKTEPUCTUK NPOYKTa;
VYMeHue oleHuBaTh IPABUIBLHOCTH BBIMOJIHEHUS Yy4deOHOM 3ajayu,
COOCTBEHHBIE BO3MO>XKHOCTHU €€ penieHus. O0y4arolicsi CMOKET:

— onpeaensiTh KpUTEPUU NPaBUIILHOCTH (KOPPEKTHOCTH)
BBITTIOJTHEHUST y4eOHOM 3a1a4u;
— aHaJIM3UpPOBaTh 51 000CHOBBIBATh OpUMECHEHHUE

COOTBETCTBYIOIIIETO WHCTPYMCHTAPHS JIJIsI BBIIOJHCHUS Yy4YeOHOM
3a/1a4M;

— CBOOOJTHO TIOJIL30BaThCS BHIPAOOTAaHHBIMU KPUTEPHUSIMHU OIICHKHU U
CaMOOLIEHKM, HCXOJ M3 LI€IU M HMEIOUIUXCS CPEICTB, pa3zaudas
pe3yIbTaT U CIOCOOBI JICHCTBUN;

— OILICHHUBATh IPOJAYKT CBOEU JICATECIBHOCTHU IO 3aJaHHBIM U (HJIN)
CaMOCTOSITEIBHO OIIPEAECIIEHHBIM KPUTEPUSAM B COOTBETCTBUU C LIEIBIO
€SI TEIIbHOCTH;

— 00OCHOBBIBATh JOCTH>KUMOCTH II€JIM BBIOPAHHBIM CHOCOOOM Ha
OCHOBE OLIEHKHW CBOUX BHYTPEHHHUX PECYPCOB M JOCTYHNHBIX BHEIIHUX
peCypcCoB;

— (pukcupoBaTh W aHAJIM3UpPOBATh JUHAMUKY COOCTBEHHBIX
o0Opa3oBaTeJIbHBIX PE3YJIbTATOB.

4. Bnagenne OCHOBaMH CaMOKOHTPOJIS, CAaMOOLIEHKH, HNPUHSATHS
pelIeHnii M OCYILIECTBJIEHHSI OCO3HAHHOIO BbIOOpa B ydyeO® HOU H
MMO3HABATEIbHOU JIesITeIbHOCTU. OOy4arouuicsi CMOXET:

— HaOmoAaTh W aHaJIU3UpPOBaThb COOCTBEHHYIO Yy4UeOHYIO U
MMO3HABATEIAbHYIO AE€ATEIBbHOCTD U JICSTEJILHOCTh APYTUX OOYyYarOLIUXCS
B IPOLIECCE B3aMMOMNPOBEPKHU;

— COOTHOCHUTH peajibHbIE u IJIAaHUPYyEMBbIE pe3yJIbTaThI
WHIAMBUIYaJIbHOU 00pa30BaTEeIbHON AEITECIbHOCTH U JI€JIaTh Bbl BOJBI;

— IIPUHUMATh pPEIICHUE B YYEOHOW CHUTyallUM W HECTH 3a HEro
OTBETCTBEHHOCTD;

— CaMOCTOSTEJIBHO OIIPENEIIATh NPHUYUHBI CBOEro Yycrnexa WM
HEycIlexa U HaXOJUTh CIOCOOBI BhIXO/1a U3 CUTYallMHU HE yCIeXa;

— PETPOCHEKTUBHO OIIPEJCNATh, KaKhe€ JECHUCTBUS I10 PEIICHUIO
Yy4eOHOUW 3ajauu WA TapaMeTpbl ITHUX JICUCTBUUW TIPUBEJIM K
MOJIYYEHHIO UMEIOIIEroCs MPOAYKTa y4eOHOM AeITEeIbHOCTH;

— AEMOHCTPHUPOBATH TIPUEMBI PETYJISIIUU NCUXOPU3NOTOTHYECKUX
(PMOLIMOHAJIBHBIX) COCTOSTHUHW ISl JOCTHXKEHUsT 3P (PekTa yCnoKOSHUs
(ycTtpaneHus SMOLIMOHAIBHOM HaIPSI)KEHHOCTH), apdexTa
BOCCTAaHOBJICHHUsI (OcnaOJieHus1 TPOSBJIICHHUM yToMieHUus), 3(ddexra
aKTUBU3ALMH (TIOBBIIIEHUS TICUXO(PU3NOIOTHUECKON PEaKTUBHOCTH).

IMo3HaBareabHbie YY/]

YMeHue OIIpECIISITh IMOHSITHUS, cO3/1aBaTh 000011IeHM,
yCTaHaBJIWBATh aHAJIOTHH, KJIaCCH(PHUIIMPOBATH, CaMOCTOSTCIBHO
BBIOMpAaTh OCHOBaHWS W  KPUTECPHUH I KilaccUdUKauu,
yCTaHaBIIUBATh OPUYIUHHO CJICJICTBEHHbIE CBSI3H, CTPOUTH
JIOTHYECKOC paccyXJeHue, YMO3aKJIIOUYCHHUE (MHIYKTUBHOEC,
JACYKTHBHOE, IO aHAJIOTHH) W JiejaTh BBIBOJBI. OOydYaroluics



CMOJXKET:

— nmoadupaTh  CJIOBa, CONOAYMHEHHBIE  KJIIOYEBOMY  CJIOBY,
OIpeesole ero Npru3HaKku U CBOMCTBA;

— BBICTpPAMBaTh JIOTUYECKYIO IIEMOYKY, COCTOSIIYI0O W3 KIIOYEBOTO
CJIOBa M COMOJYUHEHHBIX €My CJIOB;

— BBIACISITH OOIUN TIPU3HAK JIBYX HJIH HECKOJBKHX IIPEIMETOB
WJIH SIBICHUUN U OOBSICHATH UX CXOACTBO;

— OOBEIUHATH IIPEAMETHI U SIBJICHUS B TPYNNbI IO OIIPEICICHHBIM
NpU3HaKaM, CPaBHUBATh, KjlacCUPUIHUPOBATH U 0000mIaTh (HakThl U
SIBJICHUSI;

— BBILACJIATDH AABJICHHUC U3 O6HI€I‘O psaga Apyrux HBJIGHI/IfI;

— OIIpCACIISITh O6CTO$ITCJIBCTB3, KOTOPBIC nmpeamecTrBsoBaIn
BO3BHMKHOBCHHIO CBsi3WM MCKAY SBJICHUAMH, N3 IOTHUX 0OCTOSITCIILCTB
BBIACIATH OIIPCACIIATONIINC, CIIOCOOHBIEC OBITH HpH‘—IHHOﬁ JaHHOTI'O
ABJICHHS, BBISABJIATDH IIPUYHUHBI U CIICACTBHS ﬂBHGHHﬁ;

— CTPOUTH PACCYXKJCHHUE OT OOIIMX 3aKOHOMEPHOCTEH K HaCTHBIM
SIBJICHUSIM U OT YaCTHBIX SIBJICHUHN K OOIIIMM 3aKOHOMEPHOCTSIM;

— CTPOHUTBH PACCYKJCHHUE HA OCHOBE CpPaBHEHUSI IMPEAMETOB U
SIBJICHUH, BBLAEJSISI IPU 3TOM OOLIIME NPU3HAKHU;

— W3JaraTth IOJIy4E€HHYI0 WH(OpMAIMIO, HHTEPOPETUPYS €€ B
KOHTEKCTE peIaeMoi 3a1a4u;

— CaMOCTOSTEJIbHO yKa3bIBaTh Ha MH(MOPMALUIO, HYKIAIOIIYIOCS B
OpOBEpKE,  IpeiaraTb W HOPUMEHSITh  CIIOCO0  TIPOBEPKH
JIOCTOBEPHOCTH MH(POpMALIUU;

— BepOaM30BaTh AMOIMOHAJIBHOE BIICYATJIICHHUE, OKa3aHHOE Ha
HETO UCTOYHUKOM;

— OOBSICHSITHh  SIBJICHMSI, NPOLIECChl, CBSI3U W  OTHOLICHUSI,
BBIIBIIIEMBIE B XOJ€ IIO3HABAaTEJIBLHOU W MCCIENOBATEILCKOM 1€
SITENBHOCTU  (OPUBOJUTH OOBSICHEHHE C U3MEHEHUeM (HOpPMBI
OpPEICTABJICHUS; OOBSICHSITH, JACTAIU3UPYSI UM 0000111ast; OOBSACHSTH C
3aJITaHHOW TOYKHU 3PEHMUS);

— BBISIBJISITh M Ha3blBaTh MNPUYUHBI COOBITHS, SIBICHHUS, B TOM
4HhCJIE BO3MOXHBbIE (HauboJiee BEPOSITHbIE) MNPUYUHBI, BO3MOKHBIC
NOCJICACTBUSL 3aJaHHOM MPUYHUHBI, CAaMOCTOSITEJIBHO OCYILIECTBIISIS
HOPUYUHHO CJIEACTBECHHBIN aHAINU3;

— ZleJiIaTh BBIBOJI HA OCHOBE KPUTHYECKOI'0 aHaJIW3a Pa3HbBIX TOUEK
3peHUs, MOATBEPXAATh BBIBOJ COOCTBEHHOW apryMeHTalued Wiu
CaMOCTOSITEJIbHO MOJYYEHHBIMU JITAHHBIMH.

— OIIPENEIISITh HEOOXOJMMBIC KIIFOUEBBIC ITOMCKOBBIC CJIOBa H
3amnpochl;

— OCYLIECTBJISITh B3aUMOJICHCTBUE C AIEKTPOHHBIMU
HNONCKOBBIMHU CUCTEMAMM, CIIOBAPSMU;

— (popMupoOBaTh MHOXXECTBEHHYIO BBIOOpPKY U3 MNOHCKOBBIX
WCTOYHUKOB JJIs1 OOBEKTUBU3ALUU PE3YJILTATOB MOUCKA;

— COOTHOCHUTH MOJYYEHHBIE peE3yJibTaTbl IIOMCKAa CO CBOEH



ACATCIIBHOCTBIO.

— OIPEEIISITh CBO€ OTHOLICHHUE K MPUPOTHOU CPEIE;

— aHAJIU3UPOBATH BIHUSHUE DKOJIOTHUYECKUX (PaKTOPOB Ha Cpeay
OOUTaHUS KUBBIX OPTAaHU3MOB;

— OPOBOJAUTH OPUYNHHBIN U BEPOSITHOCTHBIUN aHaIun3
DKOJIOTHYECKUX CUTYaIlui;

— MPOTHO3UPOBATHh W3MCHEHUS CUTyallMu ITIPU CMEHE ICUCTBUSA
oaHoro (hakTOpa Ha AEUCTBUE APYyroro ¢akTopa;

— pacOopoCTpaHSATh »dKOJIOTHYECKHE 3HAHWS ¢ Yyd4acTBOBaTh B
MPAKTUYECKUX JeJIax T10 3alllUTe OKPY>KaloIIe cpeabl;

— BBIpa)kaTh CBOE€ OTHOIIEHUE K IIPUPOJIC UYEepe3 PUCYHKH,
COYHHEHMUS, MOJAEIIU, ITPOCKTHHIC PaOOTHI.

5. PazBuTHMEe MOTHMBAIIUM K OBJIQJICHUIO KYJIbTYpOW aKTUBHOTO
WCHOJB30BaHUsA CJOBapeii MW  JIPpYyrux IIOMCKOBBIX  CHUCTEM.
OOy4JaroImuicst CMOXKET:

— OMPENEIIsITh HEOOXOJAMMBIC KIIFOUEBhIE TMOHCKOBBIE CJIOBa |
3aIpoCHI;

— OCYHICCTBIIATH B33PIMOI[€ﬁCTBPI€ C SJICKTPOHHBIMHA
IIOMCKOBBIMHX CUCTCMAaMM.

KommyHnukaTtusubie YY/]

YMeHue OpraHu30BbIBATH Y4YE€OHOE COTPYJHHUYECTBO U COBMECTHYIO
JEATEIIBHOCTh C YUUTEIEM u CBEpPCTHUKaMU; padoraTh
WHJIUBUJIYAJIbHO U B IPYIINE: HaXOJAUTh OOIllee pEelIeHUue U pa3peiiarhb
KOH(MJIMKTHI HAa OCHOBE COTJIACOBAHUSI MO3UIIMHA W ydeTa UHTEPECOB;
dbopmynupoBaTh, aprymMeHTUpOBaThH M OTCTaUBaTh CBOE MHEHUE.
OOy4arouuiicsi CMOXeT:

— ONIPENEHsITh BO3MOYKHBIE POJU B COBMECTHOH HNE€ATEIBHOCTH
OIIpEenesiATh CBOM JOEUCTBUSA W JAEUCTBUSA HAapTHEPA, KOTOPHBIE
CIIOCOOCTBOBAJIM WM  MPEOSITCTBOBAJIU  TPOJYKTHUBHOWM  KOM
MYHUKAIIUU;

— CTPOUTH TIO3UTHUBHBIE OTHOIICHUSI B MOpoOIecce Y4YEOHOU u
MO3HaBaTCIbHOM JICSITCIbHOCTH,

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTAauBAaTh CBOIO TOYKY
3p€HUs, B JHUCKYCCUHM YMETh BbIABUIaTh KOHTPAPTyMEHTHI, II€
pedpa3upoBath CBOIO MbICAb (BJIaJE€HUE MEXAaHU3MOM DKBUBA
JICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBCSI K COOCTBEHHOMY MHEHHIO, C ][I0
CTOMHCTBOM TMPU3HABATh OMIMOOYHOCTH CBOETO MHEHHUsS (€CJIu OHO
TAKOBO) U KOPPEKTUPOBATH €I0;

— mpeajiaraTb  aJbT€pPHATUBHOE  pEHIeHHWEe B KOH(MJIMKTHOM
CUTYyalllHu;

— BBLACIISITH OOIIYIO TOUKY 3PESHUSI B JUCKYCCHUH,

— IOTOBapUBATBhCI O TIPaBHJIaX W BOIPOCAX JIsI OOCYXKJICHUS B
COOTBETCTBHUH C MOCTABJIEHHOU II€pea IPYIIION 3a1a4eH;

— OPraHU30BBLIBATh  y4e€OHOE  B3aUMOJEWCTBHME B  Tpynmne



(ompenenaTs oOLIMe e, pacrpeaessiTh poJik, JOTOBAPUBATHCS APYT
C IPYIrOM H T. 11.);

— yCTpaHsATh B paMKax Juajiora pa3pbiBbl B KOMMYHUKAaIIUH,
OOyCJIIOBJICHHBIE  HEMOHHMMAaHWEM  (HEOpUSATHEM) CO  CTOPOHBI
cobecemHmrKa 3agauu, GoOpMBI WJIU COACPIKAHUS JTHAJIOTA.

YMeHHne OCO3HAaHHO MCHOJb30BaTh PEYEBBIE CPEJCTBA B COOTBETCTBUU C
3a/1ayeii KOMMYHHMKAIMU 1JIs1 BBIPAYKEHUSI CBOUX UYBCTB, MBICIIEN U
MOTPEOHOCTEH, AJIs1 TNTAHUPOBAHUS U PETYJIISIIIUU CBOEH JIESITEIIbHOCTH;
BJIaJIEHUE YCTHOUN U MMCbMEHHOU pe€ YbI0, MOHOJIOTHYECKON
KOHTEKCTHOU peubto. O0yJaromumncs CMOXKET:

— oOpenensaTh 3aJadyy KOMMYHHMKallMM U B COOTBETCTBUM C HEM
OTOUpaTh peUeBbIC CPEJICTBA;

— oTOUpaTh M MCHOJIb30BaTh pEUYEBBIE CpEeACTBAa B IIPOIECCE
KOMMYHUKAIIMMU C JIPYTUMH JIOJAbMU (JIMaJIOT B Mape, B MaJIOW IpyIirie u
T. 11.);

— IPEJICTABJISITh B YCTHOW WJIM NUCbMEHHOU (opMe pa3BEpPHYTHIMI
IJIAaH COOCTBEHHOMN ACSITCIHLHOCTU,

— cOONIOAaTh HOPMBI ITyOJIUYHOU pEYH, PETrJIaMEeHT B MOHO JIOT€ U
JIMCKYCCHH B COOTBETCTBHH C KOMMYHHUKAaTUBHOMU 3a Ja4yei;

— BBICKa3bIBaTh M OOOCHOBBIBaTH MHEHUE (CY>KJEHUE) U 3a
MpalmMrBaTh MHEHHE MTapTHEPA B paMKax JIAaiora;

— IIPUHUMATh PEIIEHUE B XOJE AMajiora U COIJIaCOBBIBATh €ro C
COOECEeTHUKOM;

— cO3/1aBaTh IMMCbMEHHBIE «KJIUIIUPOBAHHBIC» M OPUTHHAJIL HbIE
TEKCThI C UCMTOJIb30BAHUEM HEOOXOIMMBIX PEUYEBBIX CPEACTB;

— WUCIOJB30BaTh BepOaibHbIC CpeacTBa (CpelicTBa JIOTMYE CKOM
CBSI3M) JUISI BBIJICJIICHUSI CMBICJIOBBIX OJIOKOB CBOEIr'O BBICTYM JICHUS;

— WCMOJIb30BaTh  HEBEpOaJibHbIE  CpEeACTBA WM  HaArJIsIAHbIC
MaTepuanabl, MNOATOTOBIEHHbIE (OTOOpaHHBIE) MOJ PYKOBOJCTBOM
YUUTES;

— JIenaTh OIEHOYHBIM BBIBOJ O JOCTHIXKCHHH IICJIM KOMMYHUKAITUH
HEIIOCPEJICTBEHHO  IIOCJIC  3aBEpPIICHUS  KOMMYHHKATHBHOI'O
KOHTAKTa U OOOCHOBBIBATH €I0.

6. dopmMuUpoBaHWE €W Ppa3BUTHE KOMIIETCHTHOCTH B 00JacTH
HUCITOJIB30BaHUS WHGOPMAIIMOHHO KOMMYHHKAIITMOHHBIX TEXHOJIOTHH
(manee — UKT). OOy4daromuiicss CMOXKET:

— IeJICHANPABJICHHO HCKaTh W MCHOJb30BaTh HWH(pOpPMAIIMOHHBIC
pecypchl, HEOOXOIUMBIC JIJIsl PEIICHUs] YY€OHBIX U MPAKTUYCCKUX 3a1a4
¢ nomouisio cpeacts UKT;

— BBIOUpATH, CTPOUTH U HCIIOJIL30BaTh aJICKBATHYIO
nHGOPMAITMOHHYIO MOJIC/b JJIsI TIepe/ladud CBOUX MBICIIEN Cpe/icTBaMU
€CTECTBEHHBIX U (POpMaTBHBIX SI3BIKOB B COOTBETCTBUM C YCJIOBUSIMU
KOMMYHUKAIIUU;

— BBLIACIATH WHGOPMAIIMOHHBIM AaCIIeKT 3aJiladd, OIIepUpoOBaATh
JaHHBIMU, UCITOJIb30BAaTh MOJIEJIb PEIICHUS 3aj1a4u;

— UCIIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHMH (BKJIOYasi BbIOOP
aJICKBAaTHBIX 3aJla4y€ WHCTPYMEHTAJIbHBIX HOPOTrpaMMHO armapaTHBIX



CPEICTB M CEpPBHCOB) I peHieHuss UHPOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX YUYE€OHBIX 3a71a4, B TOM YHCJIE

BBIYMCIICHHUSI, HAIUCAaHUS  NOHCEM, COYMHEHUM,  JIOKJIAJIOB,
pedeparToB, co3aaHus IMPEe3eHTAUN U JIp.;

— WCIMOJIb30BaTh UH(POPMAIIMIO C YYETOM DTHYECKHUX U TIPABOBBIX
HOPM;

— co3aaBaTh HWHQOPMAIIMOHHBIE PECYpChl pa3HOTO THUHOA U IS
pa3HBIX ayJauTopuii, coOmroJiaTh HWHQPOPMAIIMOHHYIO THUTHEHY WU
npaBujia UHPOPMAITUOHHONW 0€30MaCHOCTH.

IMPEAMETHBIE PE3YJIbTATBI

Oo0yuaronuecss HAy4aTCs: _
— pacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKUX MOHSITHUU

«aToM», «MOJIEKYJIa», «XUMUUYECKUU DIIEMEHT», KIIPOCTOE BEIIIECTBOY,
«CJIO)KHO€ BEIIIECTBO», «XHUMHYEcKass GopMysia», «XHUMUYECKas
peaxishy, UCIOJb3YsI 3HAKOBYIO CUCTEMY XUMUMU;

— BBISIBJISITh PA3JIM4YUsl MEXIAY WHAUBUIYAJIbHBIM BEIIECTBOM U
CMECHIO;

— ONHKCHIBAaTh CBOMCTBA TBEPABIX, JKHUAKHUX, Ta3000pa3HbIX
BEIIIECTB, BBIAECJIISISI UX CYNIECTBCHHBIE MPU3HAKH;

— pa3nuyaTrh XUMUYECKHE U (PUBUUECKUE SIBIICHUS;

— pa3inuyaTh W Ha3blBaTh XHMHYECKYIO TMOCYJYy: IIPOOHUPKH,
XUMHWYECKHE CTaKaHbl, KOJIObI, BOPOHKH, IWJIUHIAPHI, MEH3YPKH,
MUTICTKH, MITIaTeIIH, JIOKKH, CTYTIKH C NEeCTUKaMH,
BBITIApUBATEIIbHBIC YAITKH;

— WU3TOTaBJIMBaTh GUIBTP U3 PUILTPOBATILHOU OyMaru;

— pacno3HaBaTh OMBITHBIM IIyTEM YTJIEKUCIbIHI ras;
— coOnroaaTte nOpaBuwia 0Oe30omacHOM padoThl OpPU MPOBEAECHUU
ONBITOB;

— BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO MAacCy BEILIECTB;

— MPUBOJUTH MPUMEPHI HHIANBUAYAJIBHBIX BEIIECTB U CMECEU U3
MMOBCEIHECBHOM KHU3HU;

— OPUBOAUTH NPUMEPHI MMPAKTUUECKOTO UCIOJIBb30BAHUSI NPOAYKTOB
nepepadoTKU IMTPUPOIHOIo rasza, HehTH U KAMEHHOTO YTJIs;

— pa3nydaTbh CHHTETUYECKHUE U MPUPOIHBIE TOJTUMEDHI;

packpbIBaTh POJIb BOJbI B OPTaHU3ME YEJIOBEKA, IMPOMBIINIJICHHOCTU U
CEJIBCKOM XO3sIICTBE;

— packKpbIBaTh 3HAYCHUE IJIFOKO3BI JJIsI )KUBBIX OPraHU3MOB;
— XapaKTepu30BaTh OOBEKTHlI >KMBOU W HEXKHUBOW NPUPOABI U
YPOBHU UX OpraHu3aluu;

— XapaKTCpUu30BaTh (1)OTOCI/IHT€3 KakK COCTAaBHYHIO qacCTb



KpyroBopoTa yriiepoaa;

— XapaKTCpHU30BaAThb CBOMCTBA METAJLJIOB U HCMCTAJIJIOB,

— ONMCHIBAThL CHOCOO pasacIICHUA BO3YyXa Ha KHCJIOPOI U a30T,

— XapaKTEepU30BaTh PU3HIECKHE CBOMCTBA BOJBI;

— XapaKTepu30oBaTh XUMUYECKUU COCTaB, CBOMCTBa u
HOPUMEHEHHUE TOPHBIX MMOPOJI: TJIUHBI, IIECKA, U3BECTHSIKA, MpaMopa;

— XapaKTepu30BaTh OOpa3OBaHHE M 3ajJeraHue B 3€MHOH Kope
OPUPOJHOTO Tas3a, CJIAaHLEBOro rasza, He(TH, KaMEHHOIo YT,
Topda;

— XapakTepu30oBaTh COCTAaB, CBOMCTBAa M IIpUMEHEHUE HeTH,
KaMEHHOTO yTJis U Topda;

— XapaKTEpU30BaTh OCHOBHBIC HAIIPABJICHUSI HCIIOJIB30BAHUS U
nepepadoOTKu HEPTHU, IPUPOHOIO ra3a U KAMEHHOI'O yIJIs;

— OLIEHWBATh BJIMSIHUE XUMHYECKOI'O 3arpsi3HECHUsI OKpPYKaroLIeh
Cpelbl Ha OPraHu3M YEJIOBEKA;

— I'PaMOTHO O6paH_IaTBCSI C BCIIcCTBaAaMM B HOBCGHHGBHOﬁ KHM3HH.



TemaTnyeckoe MJIaHUPOBAHHE

e HaumenoBan | Kosmm4uecTrBo yacos JJIEKTPOHHBIE
/' He pa3aesioB (undposbie)
I 1 TeM Becer | KoHTpouabH IIpakTHueck 06pazoBaTebHbIC
nn NporpaMmbI 0 ble padoThI ue padoThl pecypebi
BBenenune 1 0
Pazngen 1. Ot aroma 10 BemecTBa
Kak veThoeH butmoreka [JOK
1.1 Yetp 8 0 0 https://m.edsoo.ru/7f418
aToM
37c
BemectBa u butmoreka [JOK
1.2 | xumuyeckue 5 1 0 https://m.edsoo.ru/7f418
peaKuuun 37¢c
Wroro no pazneny 13
Paznen 2. JkcnepuMeHTAIbLHAS padoTa
2.1 | PactBopeHnue. 2 1 bubmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f418
37c

bu6mmoreka IJOK

2.2 dunbTpoBatt 2 https://m.edsoo.ru/7f418
) 37c
bu6mmoreka IJOK
2.3 | Harpesanue 1 https://m.edsoo.ru/7f418
37c
bu6mmoreka IJOK
2.4 | BrmmapuBaHue 1 https://m.edsoo.ru/7f418
37c
Htoro no paznemny 6

Pa3nea 3. BemecTBa

BOKPYT Hac

Bosayx u butmoreka [JOK
3.1 KHCTOPO 2 https://m.edsoo.ru/7f418
37c
3.2 | VYrIexucibli 1 bu6mmoreka I{OK
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ras https://m.edsoo.ru/7f418
37c
33 IloBapennas
COJIb
3.4 | I'moko3sa
3.5 | Munepansl
36 I'oproune
BEILIECTBA

Hroro o pazneny

bu6mmoreka IJOK
https://m.edsoo.ru/7f418
37c

Pa3nen 4
3HAKOMCTBO C
MaTepHajiaMu

MeTamisl U CIiaBbl

bu6mmoreka IJOK
https://m.edsoo.ru/7f418
3i7c
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Crekio 1

Kepamuka 1

[Tonumepsbl 1

Wroro no pazneny 4 1
PesepBHOE Bpems 3

OBILIEE

KOJIMYECTBO 34 3
YACOB I10

[TPOI'PAMME

IToypoyHoe miiaHupoBaHue

Konunuecrso
4yacos,
O0TBOANMbIX TeMa ypoka
Ha AaHHY0
TEMY

OcHOBHOE cofiepxaH1e TeMbl

XapaKTepucTKa OCHOBHbIX BUAO0B
AesATesIbHOCTH 06yyarowerocs
(Ha ypoBHe yue6HbIX AeilcTBMI)




BBEJIEHME (1 1)

Beenenue.
3 gero
COCTOUT MUP

IIpupona. dusznyueckue Tena.
SBnenuns npupoasl. EcrecTtBo
3HaHue. EcTecTBeHHbIC HAYKU.
IIpeamer n3ydeHUus XUMHUH.
MecTo XUMHUHU Cpean €CTECTBEH
HBIX HayK.

OOBEKTHI )KUBOU U HEIKUBOU
MPUPOJIbl. Y POBHHU OpraHU3aluN
HEXUBOW U )KUBOU MaTepUH

PackpbIBaTh CMBICI HOHSITHI «IIPUPOAAY,
«hHU3NIECKUE TeJlay, «SIBJICHUS IPUPOIBLD,
«ECTECTBO3HAHUE», KECTECTBEHHBIC HAYKI.
XapakTepu3oBaTb IPEeAMET U3YUCHHUS
XAMUH.

JleMoHCTpHUpPOBATH TIOHUMAaHHUE MECTa XUMUH
Ccpeau eCTECTBEHHBIX HayK.
XapakTepu3oBaTh OOBEKTHI )KUBOU U HEKU
BOW NPUPOJABI U YPOBHU UX OpraHU3alUU

TEMA 1. OT ATOMA [0 BELIIE

CTBA (13 4)

Beunrie aToMbl

ATOM — HAaUMCHBbBIIAasA yacTua
BeulecTBa. HeM3MeHHOCTh aTo

PackpbIBaTh CMBICTI OCHOBHBIX XUMHUYECKUX
NOHSITUU «aTOM», KXUMHUUYECKUUN 2JIEMEHT,
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TIpooonscenue mab.

Konuuecrso
4yacos,
OTBOANUMbIX
Ha JaHHY0
TeMy

Tema ypoka

OcHOBHOE cofiepaH1e TeMbl

XapaKTepncTka 0CHOBHbIX BUJI0B
AesATesIbHOCTH 06yyarowerocs
(Ha ypoBHe yue6HbIX AeiACTBHIA)

MOB B XUMHWYECKHUX IIPEBPAIICHU
s1X. XUMHUYECKUH 2JI€MEHT.
CHMBOJIBI aTOMOB XHUMHYECKHUX
2JIEMEHTOB. SnepHas peakuus.
IIpoucxosxaeHne 31€MEeHTOB.
IIpocTeie BemecTBa. ClI0XKHBIS
BellecTBa (XUMHYECKUE COE/IMHE
HUs). XUMHu4Ieckas hopmyria.
UucnoBoi nHekc. OTKpBITHE
XUMHUYECKUX JIEMEHTOB. ATOMBI
YCTOMYHUBBIE U HEYCTOMYHBBIC.
KpyroBopoTbsl aTOMOB XUMHUYE
CKHUX 3JIEMEHTOB B IIPUPOE
(KHCIIOpO/ia, a30Ta U yIJIepoaa).
DdoTocHHTE3 KaK OJIMH U3 MyTeH
KpyroBopoTa yriepojaa

«IIPOCTOE BEIISCTBO», «CIOXKHOE BEIIe
CTBO», KXXUMHYECKasi opmMyiar, HCIIOIb3YsI
3HAKOBYIO CUCTEMY XHMMUHU.

PaznuyaTh MOHSTUS «aTOM» U «KXUMUYEC
CKHH DJICMCHT.

Ha3zpiBaTh XMMHUYCCKHUE DJIEMEHTBI U 3aIlud
ChIBaTh CUMBOJIbI BaXKHEHUIIINX XUMHUYCCKUX
3JIEMEHTOB.

PasznuuaTs mpocThie U CIIOKHBIE BEIISCTBA.
HaspiBaTh xuiMuueckue GopMyIibl BEIISCTB.
OrnpenesnsiTh COCTaB BEIISCTB M0 X Gopmy
am.

JleMOHCTpUpPOBaTh NOHMMaHUE ACIECHUS
aTOMOB Ha YCTOMYHBBIC U HEYCTOMYHUBHBIE.
JleMOHCTpUpPOBATH IIPEACTABIECHUE O KPYTO
BOPOTax aTOMOB XUMHUYECKUX DJIEMEHTOB

B IPHUPOJIC.

XapakTepu3oBaTh POTOCUHTE3 KaK COCTAB
HYIO 4aCTh KpyrOoBOpOTa yrijiepoaa
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ATOMBI

B KOCMOCE,

Ha 3emiie

U B OpTaHU3ME

Pacnipenenenve aTOMOB XUMHYE
CKHX DJIEMEHTOB B KOCMOCE
(Bcenennoii, nameii ['anaktuke,
CostHeYHOM cucTeMe) U Ha 3emJie.
Boaopon u renuii — camble pac
MIPOCTPaHEHHBIE PJIEMEHTHI BO
Bcenennoii. Kucnopon — camsblii
pacrnpocTpaHEeHHBIH dJIEMEHT Ha
3emuie. Haubosee pacnpoctpa
HEHHBIE 2JIEMEHTHI B Pa3HBIX
qacTsix 3emiin. XUMHUYECKHUE JIe
MEHTBHI B )KUBBIX OpTaHU3MaX:
3JIEMEHTBI )KU3HHU, MaKpO U
MHKpPODJIEMEHTHI. bruosiornyecku
AKTHUBHBIC BCIIIECCTBA

JleMOHCTpHUPOBATh 3HAHUE HauOoJIee pacipo
CTpaHEHHBIX 3JIEMEHTOB Halled Bcenennoit
W IJTaHETHI 3€MIIS.

CpaBHUBATH pacCOpPOCTPAaHEHHOCTHh BOAOPOAA,
rejusi, KUCJIopoJia U APYTUX SJIEMEHTOB

Ha 1u1aHeTe 3eMJisa U BO BeceleHHOM.
JleMoHCTpUpOBaTH TIOHUMaHUE TEPMUHA
«OMOJIOTHYECKHU aKTUBHBIE BEIIECTBA.
KiaccudunupoBaTh XUMUYSCKUE JIEMEHTHI
B )KUBBIX OpraHU3Max Ha DJIEMEHTEI

’KU3HHU, MAaKpO U MUKPOSJIEMEHTHI

Heycroiiun
BbIC aTOMBI

Ycroliuussle (CTAaOUIIBHBIC) U
HEYCTOWYUBBIC (PAANOAKTUBHLIC)
XHUMHUYECKHE 3J1eMeHThI. Pagno
aKTUBHBIN pacnaja. PagnoakTus
HOCTh. M30TOonsbI. [Ipnmenenue
HEYCTOWYHUBBIX (PaAHOAKTHUB
HBIX) aTOMOB. LlenHas peakiusi.
AtomHast sHeprus. JKu3no u
oessmenvHocmob A. A. Bexkkepens

PackpbiBaTh CMBICI OCHOBHBIX XHUMHUYECKHX
NOHSITUH «aTom», «XUMHUYECKUUN
3JIEMEHTY», HWCHOJIb3ysl 3HAKOBYK CHCTEMY
XUMHH.

OnpenensiTe TIOHSATHUS «PaJTAOAKTHUBHBIN
pacniam», «pagruOaKTUBHOCTEY, «aTOMHAas
SHEPTHUS.

PackpbIiBaTh CMBICIT ITOHSATHST «U30TOIBD.
XapakTepu30oBaTh MPUMEHECHUE HEYCTOHYH
BBIX (PaJOaKTUBHBIX) AaTOMOB.
Hemoncmpuposams 3HaHue Hauboee 8axc-
HbIX CBEOeHULl O HCUHU U 0esamelbHOCmU
A. A. bexxepens




TIpooonscenue mab.

Konuuecrso
Yyacos, XapakTtepucTiKa 0CHOBHbIX BU/IOB
0TBOANUMbIX Tema ypoka OcHoBHOe coaepxaHne TeMbl AeATEe/IbHOCTU 06y=|a|ou1eroc5|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMy
1 Kak yctpoen DneMeHTapHbIe YacTUIBI (TPOTO | PacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKHUX
aToM HBI, HEUTPOHBI U DJICKTPOHBI), UX | IOHSATHUH «aToMm, «XAMHYECKUN
OCHOBHBIE€ XapaKTEPUCTHUKH — DJIEMEHT», HCIOJIb3Yysl 3HAKOBYIO CHCTEMY
macca u 3apsia. Slapo aroma. XUMHU.
Maccosoe uncio. BzanMocBs3b PackprIBaTh CMBICT TIOHSATHU «dI€MEHTap
MacCOBOTO YHCJIa C YUCIIOM PO HBIE YaCTHUIIBD), KIIPOTOHBD), KHEHUTPOHBI»,
TOHOB U HEUTPOHOB. ATOMHAas «BJICKTPOHBD?, «AAPO aTOMa», «KMaCCOBOE
enuHUIA Macchl. [TopsIKOBBIH YHCII0», KATOMHAsI €MHHIIA MacChD»,
HOMED 3JIEMEHTA. DJIEKTPOHHAs «IOPSITKOBBIA HOMEP 2JIEMEHTa»,
oOosouka atoma. JKu3zne u «IJIEKTPOHHAsI 000JI0YKA aTOMay.
oessmenvrocmob J. Pezepghopoa OnpenesnsiTe YUCI0 TPOTOHOB, HEUTPOHOB U
9JIEKTPOHOB B KOHKPETHOM aTOM€ (M30TOIIE).
Hemoncmpuposams 3uanue naubonee 8aic-
HLIX C8EOCHULL O IHCUSHU U OesAMEeNTbHOCINU
D. Pesepgpopoa
1 H3zoTtomnst XUMHUYSCKUH 2JIEMEHT KaK COBO PackpbIBaTh CMBICII OCHOBHBIX XUMHYE

KYITHOCTH aTOMOB, UMEIOTITNX
OWHAKOBBIN 3apsia siapa.
CpaBHUTEIIBHBIN COCTaB U30TO
OB BOJOPO/Ia U yTiiepoja.
C110co0BI 0003HAYCHUS
H30TONOB

CKUX MOHSITHH «aTOM», «XHMHUYECKUI
3JIEMEHTY, UCIOJIB3Y sl 3HAKOBYIO CUCTEMY
XUMUH.

PackpbIBaTh CMBICIT ITIOHSTHH «HA30TOITBDY,
«3JIEMEHTApHBIEC YaCTULIBI», KIIPOTOHBD,
«HEUTPOHBI».
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XapakTepu3oBaTh U CpPAaBHUBATH U30TOIIBI
BOJIOPO/JIa U YTIiIepoa.
JIeMOHCTpHUPOBATH 3HAHUE CITOCOOOB
0003HaYEHN U30TOIIOB

Hctopus cos
nanus [lepuo

Hctopus coznanus Ilepuonuue
CKOHU CHUCTEMBI XUMHUYCCKHUX DJIC

I[eMOHCTpI/IpOBaTL 3HAaHUC UCTOPHUHU CO3a
HUs Hepnounqecxoﬁ CHUCTCMbI XUMHUYCCKHUX

IHUYECKOMI meHToB. [lepuonnanocts. [lepuo 3JIEMEHTOB.
CHUCTEMBI nudeckunt 3akoH J[. 1. Menneie PackpbIiBaTh CMBICII NOHATHS
XUMHUYCCKUX esa. [lepuoauyeckas cucrema. «IEePUOTUTHOCTEY.
3JIEMEHTOB Kuzno u oesmenvrocmo PackpriBats cmbici Ileprnoanueckoro
. U Menoeneesa. 3akoHa J[. 1. Menneneena.
JleMOHCTpauuu Jemoncmpuposams 3nanue Haubonee 8axic-
ITepnonnueckas cucrema HBbIX C8EOCHUL O HCU3HU U OCSAMETbHOCU
XAMHYCCKUX DJIEMEHTOB . U. Menoeneesa.
. 1. MenneneeBa Habnronate neMoOHCTpUpyEeMble MaTepUabl
U OTIMCHIBATH UX C TIOMOIIBIO POJHOTO SI3bIKA
U sI3bIKAa XUMHUHU
CtpykTypa IMTepuonuueckas cucrema PackprIiBaTh CMBICIT TOHATHS
Ilepuonuue J. . MenneneeBa. JInuHHBIM «Ilepuoanueckasi cuctemay.

CKOM CHCTEMBI

U KOpOTKHUi BapuaHTsl [lepuoau
yecko cucrtemnl 1. 1. Menneine
eBa. [lepuoapl: KOpoTKHE U JJIUH
Hble. [ pynribl, riIaBHbIC U TT000Y
Hble oArpynnel. MHpopmarus
O XMMHUYECKOM DJIEMEHTE, COAep
»kaiasics B [lepuoauyeckoit cu
creme /1. 1. Menneneesa. JKuszno
u desmenvrocms H. Bopa.

OnuceIiBaTh CTPOSHUE JJIUHHOTO U KOPOTKO
ro BapuaHToB [lepunonnueckoii cucreMsl

J1. 1. Mennerneena.

XapaKTepru30BaTh XUMHUYIECKUIN 2JI€MEHT

Ha OCHOBE MH(OpMALINH, COJICPIKAIICHCS B
Ilepuonuueckoii cucrteme . 1. Menneneena.
Jemoncmpuposams 3nanue Haubonee 8adxic-
HBIX C6COCHUL O HCUZHU U OCAMEIbHOCMU

H. Bopa.
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TIpooonscenue mab.

B MOJICKYJIbI

JIIPHOT'O ¥ HEMOJIEKYJISIPHOTO
CTPOCHMUSI, UX XapaKTEPUCTHUKA.
Ctpoenue moiiekys. Moaenu
MOJIEKYJI: IIapOCTEPIKHEBBIC

u MacmTaOHbIe. MoneKyJIsTpHast

macca. [Ipumeps! BemecTs
MOJI€ KYJISIDHOT'O CTPOEHMUSL:
HepeKnuch BOAOPOAaA,
MOJICKYJISIPHBIN BOJIO POJI,

MOJ'IeKyJ'ISIpHI;IfI KHcJjiopona, 030H,

MOJIEKYJISIPHBIA a30T, MO

JEeKYJISIPHBIN NOM, BOJIa, aMMHUAaK,

YIJICKHUCIIBIN Ta3, QyJuiepeH,

METaH, TUJICH, CIUPT (STUIIOBBIN

CIIUPT), TIIMIEPUH, YKCYC
(ykcycHasi KucioTa), TJIF0K03a,
caxap (caxapo3sa).

Konunuecrso
4yacos, XapakTepucTnka 0CHOBHbIX BUAOB
0TBOANUMDIX Tema YPOKa OcHoBHOE coaepxaHne TeMbl AeATe/IbHOCTU 06y=|a|ou1eroc9|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TEMY
JeMoHcTpanuu HaOnronaTs 1eMOHCTpUPYEMbIE MaTepHUabl
ITepuonnueckas cucrema M ONIUCHIBATH UX C TTOMOIIBIO POJHOTO SI3bIKA
XUMHUYECKHUX DJICMCHTOB H SI3BIKA XUMHUH
J. . MenneneeBa
1 ATOMBI Mousnekyia. [TonsiTue 0 Xumuye PackpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX
COEIUHSIFOTCS CKOM cBsI3u. BemecTBa Mmonexy MOHSITUH «aTOM», «XHUMHUYECKHH DJIEMEHT,

«MOJICKYJIa, UCITOJIB3YsI 3HAKOBYIO CUCTEMY
XUMHHU.

PackpbIBaTh CMBICII HOHSITHST «XUMHYECKasI
CBSI3b».

PackpbIiBaTh pa3jinynue MEeX 1y BEIIECTBAMU
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHUSL.

ITpuBOAUTH NPUMEPHI BEIIECTB
MOJIEKYJISIPHOTO CTPOCHUSI.

OnuckIBaTh CTPOCHUE MOJICKYJI MO UX
MOJICIISIM.

Ha3piBaTh XUMHYECKHUE DIIEMEHTHI.
OnpenensTe CocTaB BelecTB (KaueCTBEHHbBIN
M KOJIMYECTBEHHBIN) MO UX pOopMyJiam.
BBIYHUCHSATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO
MaccCy BEIIECTB.




JeMoHcTpanuu

O06pa3ubl BEHIECTB MOJIEKYJISID
HOTO U HEMOJIEKYISPHOI'O
CTPOCHHUSI.

Mojenu HEKOTOPBIX IMPOCTHIX
MOJIEKYJ (BOJIa, YTIICKUCIIBIN a3,
KHUCIIOPOJI, BOJAOPO/T)

Cocmasnsims popmyivl 6ewecme no amom-
HbLM NPOYEHMAM U COOMHOULEHUIO MACC
2NIEMEHMO8.

Haszvieams MoneKkynsapHble 8euecmaeda no ux
Gopmynam: nepexucs 6000poda, MOLEKVIAP-
HBIUL B0OOPOO, MOAEKVISAPHBLU KUCTIOPOO,
O30H, MOJNEKYAAPHBIL A30M, MOJEKYISAPHBIU
100, 800a, AMMUAK, V2AEKUCIbIU 2A3, (yrie-
per, meman, smuien, cnupm (3munosoi
cnupm), enuyepun, yrcyc (ykcycrnas
rucaoma), anioxosa, caxap (caxaposa).
Haburo1ath I€MOHCTPUPYEMBIE MOJICIIH
MOJICKYI.

JlenaTsb BBIBOJIBI ITO pe3yIbTaTaM
MPOBEACHHBIX HAOIOACHU

T'a3pI, XUIKO
CTHU U TBEPIbIC
BeIleCcTBa

ArperaTHbI€ COCTOSIHHS Bellle
cTBa (TBEpAOE, KHUIAKOE, ra30
obpa3zHoe) 1 X XapaKTePUCTH
ka. CTpoeHue BOIBI B TBEPIOM,
JKUJIKOM ¥ Tra3000pa3HoOM
coctostnuu. Kpucraminaeckue

1 aMop(HBIE BEIIEeCTBA.
dusuyecKkrue NporecChl: MIaBiIe
HUE, KPUCTAJUTU3aIHsl, UcIiape
HUE, KOHJICHCAlIWsI, CyOJIMMalIvs
(Bo3ronka). dusnvueckue cBoi
CcTBa BellecTna (TemMrieparypa
IJIaBJICHUS U TeMIepaTypa
KUIICHHUSI).

OrnuckIBaTh CBOMCTBA TBEPABIX, )KUJIKUX,
ra3zo00pa3HbIX BEUICCTB, BBIIACIISIS UX
CyIIECTBEHHBIE TPU3HAKH.

PackpbIBaTh CMBICI MOHATUN «KPHUCTAJIN
YECKHE BEIISCTBA», «KaMOP(HBIC BEIISCTBAY,
«(puszuueckue CBOMCTBAY.

OnpenensiTh MOHSATUS «TeMIIepaTypa
IJIABJICHUSD, KTEMITepaTypa KUTICHUSD.
ITpuBOAUTH IPUMEPHI KPUCTATITMYECKUX
1 aMOpP(HBIX BEIIECTB.

XapakTepu3oBaTh GU3HYESCKUE TTPOIESCCHI:
mJaBJ€HUEe, KPHUCTAJUIU3AIUIO,
WcnapeHue, KOHAESHCcauio, CyoInMaIimio
(BO3roHKYy).




TIpooonscenue mab.

Konnyecrso
4Yacos, XapakTepucTika 0CHOBHbIX BUAOB
0TBOANUMbIX Tema ypoka OcHOBHOE cofiepaH1e TeMbl AeATEe/IbHOCTU 06yqa|omeroc5|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMYy
JleMoHCTpanuu XapakTepu3oBaTb 3aBUCUMOCTb
IInaBnenne Bocka (mapaduna) (pu3myuecKkux CBOMCTB BEUISCTB OT CTPOCHUS
Kak npumep GU3NIeCcKoro BEIIECTB.
SIBIICHUSL. Habnronate AeMOHCTPHPYEMBIC OIBITHI
Kunenue BoabI Kak mpuMep 1 OIMCHIBATH UX C IOMOUIBIO POJHOIO sI3bIKa
(buznuecKkoro siBICHUs U sI3bIKa XUMUU.
JlemaTh BBIBOABI ITO Pe3yIbTaTaM IPOBEACH
HBIX Ha6H}0I[€HI/Iﬁ U XUMHUYCCKHUX OIIBITOB
1 Kpucrammmnae Kpucrannsr. Kpucranmmaeckas OnpenesnsiTh NOHSATUS KUOH», KKPUCTAIIIBDY,
CKasl CTPYKTY pemrerka. Monsl. Kpucranmmae «KPHUCTAJUTMYIECKAs] PEIISTKA.
pa BeliecTBa CKasl pelIeTka NoBapeHHOU conu. | JleMOHCTpHUpOBaTh 3HaHUE O (hopMax
@DopMbl KPUCTAIIJIOB PA3JIMYHBIX | KPUCTAIJIOB Pa3jIMYHbIX BEIIECTB.
BemiecTB (Ky0, oKTa’ap, moae HaOnronaTs 1eMOHCTpUPYEMbIE MaTepHUabl
Kasap, poMOo3ap, cToOdaTeIe U OMHCBIBATH UX C TOMOIIBIO POIHOTO SI3bIKA
M IJIaCTUHYATbhIEe KPUCTAJLIIBI). ! SI3BIKA XUMHH.
Cpoctku. py3bl. JleHApUTHI. JlenaTh BBIBOABI ITO Pe3yJIbTaTaM
JAeMoHCcTpaLuu MPOBEACHHBIX HAOITIOICHUN
Kpucrannnaeckas pemrerka
XJIOpUAA HATPHS
2 Knaccuduka Knaccudukanus BemecTs BBISBIATE pa3nudust MEXIY
LMl BEIIECTB 1o coctaBy. MHIuBHyanbHbIS HHJUBUYaJIbHBIM BEIIECTBOM U CMECHIO.




(aucThIe) BEIIecTBA U CMECH.
ITpoctsie BemecTBa. CII0KHBIC
BellecTBa (XMMHUUYECCKHUE
COCJTUHCHUS).

MeTaniabl ¥ HeMeTaJlJIbl, X CBOM
ctBa. Heopranmueckne n opranu
yeckue Beuiectsa. OCHOBHBIC
KJIaCChl HEOPTAHUYCCKUX
BEIIECTB: OKCHUJIbI, KHCJIOTHI
(comstHas, cepHasi, a30THAs,
yroabHas, pocdopHas), comu,
ocHoBaunwus. [llemoun.
JleMoHCcTpanuu

OO6pa3ibl HHANBUAYAITBHBIX
BeIIeCTB (METAJIbI, HEMETAJLIbI,
CJIO>KHBIE BEILIECTBA) U cMecei
(pacTBOpEI, TPAHUT).
3HAKOMCTBO C 00pa3iamMu
OKCHJIOB, KUCJIOT, COJICH,
OCHOBaHUM

ITpuBOANTH MPUMEPHI UHAUBUYaJIbHBIX
BEIIIECTB U CMECEH M3 MOBCESIHEBHOM KU3HH.
PackpbIiBaTh CMBICII OCHOBHBIX XMMHUUYECKUX
MOHSITUHN «IIPOCTOE BEIIECTBOY, «CIOKHOE
BEIIECTBO», UCII0JIb3Ys 3HAKOBYIO CUCTEMY
XUMHU.

Kinaccudumupoarts BeniecTBa Ha IPOCThIS
U CIIOKHBIE, METaJUIbl U HEMETaJlJIbI,
HEOpraHWYEeCKUE U OpraHUYeCKHUe.
XapakTepru30BaTh CBOMCTBA METAJJIOB

1 HEMETAaJIJIOB.

ITpuBOANTHE NPUMEPHI BEIIECTB IMTPOCTHIX

U CIIOKHBIX, METAJJIOB M1 HEMETAJLIIOB,
HEOpPraHWYEeCKUX U OPTraHUYECKUX.
KinaccudumupoBars HeopraHM4YeCKHUe BEle
CTBa HAa OKCHUAbI, KUCJIOThI, COJIM, OCHOBAHMUI.
XapakTepu30BaTh OCHOBHBIE KJIACChI HEOpra
HUYECKHUX BEIIECTB: OKCHUIOB, KHCIIOT,
OCHOBaHHM, COJICH.

Haszvieams coeOunenus uzyueHHvlx
K1ACCO8 HeOPeaHUUeCKUX 8eulecCms.
HaGmronate neMoHCTpUpyeMbIe 00pa3Ibl

U OITMCBHIBATH UX C IOMOIIBIO POAHOTO sSA3bIKA
M A3bIKAa XUMHUU.

JlenaTs BBIBOJBI 110 pe3yabTaTam
MPOBEACHHBIX HaOIIONEeHUN

I1IpeBpaiieHus
BEIIECTB —

DU3NYSCKHUE U XUMUYECKUE
SBIICHUS. XUMHUYICCKasl peakmusi.

PaCKpI)IBaTI) CMBICJI HOHSITHU «XUMU
YCCKHUC ABJICHUA, <<(I)I/I3I/I‘~ICCKI/IC SABJICHUS).




TIpooonscenue mab.

Konuuectso
4yacos, XapaKTepucTiKa 0CHOBHbIX BUA0B
OTBOAMMbIX Tema ypoka OCHOBHOe copiepy«aHune TeMbl AeaTenbHOCTH obyvatowerocs
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMy
XUMHUYECCKHUEC Peareurnsr u IIPOAYKTHI PCaKIINU. OHpCHeJ’IHTL MNOHATUS «KpearcHThbI»,
peakuuu 3aKOH COXpaHEHWs MAaCCHl. YpaB | «HIPOILYKThI PEAKIIUMN».

HEHHE XUMHUYECKON peaKkInu.
Koappunmentsr. [Tpuznaku xu
MHUYECKHX peaKLuil: "3MEHEeHNUEe
1Bera, oopazoBaHue OcajKa,
BBIJICJICHUE T'a3a, BbIJICIICHUE NN
MOTJIONIEHHUE TeIIa, BOSHUKHOBE
HHUE CBETA.

JleMoHCcTpanuu

I'openue BockoBo¥ (11apaduHO
BOI) CBEYHU KaK IPUMEP XUMHUUE
ckoro siBieHus. llosiBieHue
okpacku ¢eHodTanrernHa B npu
CYTCTBHUH IIEJIOYH (M3BECTKOBOM
BO/IbI) KaK XMMHUYECKOE SIBJICHHUE.
ITomyTHEHNE N3BECTKOBOU BOJBI
pU IEHCTBUHU YTJICKHUCIIOTO ra3a
KaK XUMHYECKOE SIBIICHUE.
Peakuun, 1eMOHCTpUPYIOIIHE
MPU3HAKU XUMHYECKHUX PeaK IHii:
B3aUMMO/JICHICTBHE IEpMaHIa HaTa
Kanus ¢ cyJibGUTOM HATPUSI

Paznmryate xumMuyeckre U (hU3HIecKue
SIBJICHUS.

PackprIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX
HOHSITHH «XUMHUIecKast GOopMyIIay, «XUMHU
4ecKasi peakiius», UCIOJIb3Ysl 3HAKOBYIO
CHUCTEMY XUMUH.

PackpbIBaTh CMBICI 3aKOHA COXPAHEHUSI
MacChl BEIIECTB.

Ha3zbiBaTh NpU3HAKH U yCJIOBHS ITPOTSKAHUS
XUMHYECKUX PEaKIIHi.

BbIsSBIATE NPU3HAKH, CBUJICTCIILCTBYIOIIIHUE
O IPOTEKAHUH XUMHUYECKOH peakiuu

MPHU BBIMIOJJHEHUH XUMHYECKOT'O OIbITA.
Cocmasaams ypasHeHUus Xumuueckux
peaxkyuil no cxemam peaxkyuil.

HaOronate 1eMOHCTPUPYEMBIE ONBITHI

M OIMCHIBATH UX C TOMOUIBIO POTHOTO SI3bIKA
U S3bIKA XUMUH.

JlenaTp BBIBOABI O pe3yibTaTaM
MIPOBEICHHBIX XUMHYECKHUX OMBITOB




B KHCJIOHN cpenie, B3aUMOJeCTBHUE
XJIOpU1a HATPUSI C HUTPATOM
cepebpa, B3auMojieicTBHE KapOo
HaTa HaTPUs C COJSTHOM KHUCIIO
TOU, B3aUMOJI€MCTBHE XJIOpHUAA
aMMOHUS C THAPOKCUIOM HATPHs,
TOpeHue MarHust

TEMA 2.

9KCIIEPUMEHTAJ/IbHAA PABOTA C BEIIECTBAMM (6 4)

PactBopenue

PactBopenune. PactBopurens.
PactBop. PactBopumocTs. Hacer
OIeHHBIN pacTBOp. MaccoBas
noJist (IIpOEeHTHAasi KOHIIEHTpa
IUs1) PACTBOPEHHOT'O BEIIESCTBA.
JlaGopaTopHast rocy/ia: npooup
KM, XUMHUYECKHE CTaKaHbI, KOJI
OBl (TUTOCKOJOHHBIE C MIAPOBH]T
HBIM ¥ KOHUYECKHM TYJIOBOM),
BOPOHKMH, HUJIMHIAPLI, MEH3YPKH,
MUTIETKHU, IITaTEIH, JTOXKKH,
CTYIKH C IECTUKAMH,
BBIMTAPpUTCIIBHBIC YaIlIKH.
JdeMoHcTpauuu

PacTBOpBI METHOT'O KyTIOpoOca
pa3TuYHON KOHIIEHTPALIUH.
JlaGopaTopHas rocyna.
Jla6opaTtopHbiid onbIT 1. IIpuro
TOBJICHHE pPAcTBOpa NOBapPEHHOM
COJIHL.

PackpsIiBaTh CMBICIT NOHATHH
«PacTBOPEHUE», «KPACTBOP».

Onpenensite MOHSITHS «PACTBOPHUTEIDY,
«pacTBOPUMOCTBY, «HACBIIIEHHBII PaCTBOP».
PaznuyaTtk 1 Ha3bIBATh XUMHYECKYIO ITOCY 1Y:
MPOOUPKH, XUMHUYCCKHUE CTAKaHbI, KOJI OBbI,
BOPOHKH, HWJIMHAPBI, MCH3yPKH, ITUIET KU,
LITIATE N, JOXKKHU, CTYIIKH C TIECTUKAMH,
BBIITAPUTEIILHBIC YAIIKH.

BpeIuucisiTh MacCOBYHO JOJIFO PACTBOPEHHOTO
BEII[ECTBA B PacCTBOPE.

ITonp3oBaThCs 1a0OPATOPHBIM
o00opyIOBaHUEM U TTOCYIOM.

Hcnonp30BaTh Ha IIPaKTHKE TPUEMBI
MPUTOTOBIICHUS PACTBOPA.

HabGnronath 1€eMOHCTPUPYEMBIC PACTBOPBI

1 1abOpaTOPHYIO MOCY LY.

HabGnronate caMOCTOSITEIBHO TIPOBOAUMBIC
ONBITHI M OMMMCHIBATH UX C IIOMOIIBIO POJHOTO
SI3bIKA U 3bIKa XUMUH.




TIpooonscenue mab.

Konuuecrso
Yyacos, XapakTtepucTiKa 0CHOBHbIX BU/IOB
0TBOANUMbIX Tema ypoka OcHoBHOe coaepxaHne TeMbl AeATEe/IbHOCTU 06y=|a|ou1eroc5|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMY
JlaGopaTopHbIii onbIT 2. [Tpuro JlenaTe BBIBOABI 11O PE3yJIbTaTaM IIPOBEIEH
TOBJICHHE PacTBOPa MEJTHOTO HBIX HAOIIOJCHUN U XUMHUYECKHUX OMBITOB.
KyIopoca CoOnronaTe npaBuia 0e301macHON paboThI
IIPpHU MPOBEACHUH OIIBITOB
1 IIpakTuye- IlepennBanye KUIKOCTH. Hcnonp30BaTh Ha MPAaKTHUKE IIPHUEMBI IEpe
ckasipa6oral. | OTOOp KUAKOCTH C JIMBAHUS )KUJIKOCTHA U 0TOOPA KUIKOCTH
TIpocTeiimiue ITOMOIIBIO CTCKJISTHHOM C TOMOIIBIO CTEKJIISTHHOW TPYOOUKH.
XUMUYIECKHE TpyOOUKH JIeMOHCTPUPOBATH 3HAHUE PA3TUIHON
orepanuu XUMHUYECKOH MOCYIbI.
ITonp3oBaThCs JIAOOPATOPHBIM 00OPYIOBaHHU
€M U IOCYI0M.
HaGmronath caMOCTOSITETBHO MTPOBOAUMBIE
OIIBITHI U OITMCHIBATH HUX.
JlenaTs BBIBOJBI 110 PE3yJIbTaTaM IIPOBEIEH
HBIX XUMHUYCCKHUX OIIBITOB.
CoOironaTh npaBuita 0e30mnacHoi padoThI
P MPOBEICHUH OITBITOB
1 DubTpOBa DunbTpOBaHKE. OnpenersiTh NOHITHS «(PUIBTPOBAHUEY,
HHE DUIHTPHI. «PUIBTPBD.

H3srorosnenue puibTpa.
Martepuansl 11t GUIBTPOB.

JleMoHCTpUpOBaThH 3HAHUE PA3TUIHON
XUMUYECKOU MOCYIbI.




3HayeHue GUILTPOBAHUS

B IIOBCEJHEBHOU KU3HU.
JleMOHCTpauuu

O6pa3iusl GUIbTPOB.
JlabopaTtopHbiii onbIT 3. Pazjie
JICHHE CMECH TIeCKa U MOBapeH
HOMU conu puiIbTpoBaHUEM

H3rotoBnsath GUIBTP U3 GUIBTPOBATBHON
Oymarmu.

ITonp30BaThCs 1A00OPATOPHEIM 00OPY/IOBAHU
€M U MOCYyJI0H.

Hcnonp30BaTh HA MPAKTHUKE TIPUEM
¢dbunerpoBanus.

Hab6:1ronaTh IeMOHCTPHUPYEMBbIC MaTSpHUAIIBI.
HaOmronaTs caMOCTOSITEIIFHO TIPOBOIUMBIE
OITBITHI ¥ OTIUCHIBATH UX C ITOMOIIBIO POTHOTO
SI3BIKA U SI3bIKA XUMUH.

JlenaThb BBIBOBI 11O pe3yJIbTaTaM IPOBEICH
HBIX XUMUYECKUX OTBITOB.

CobnronaTh nipaBuiia 6€30MacHO paboThI
IIPpHU MPOBEACHUH OIIBITOB

HarpeBanue

HarpeBanue. CriocoOblI HarpeBa
Hus. Kanpuunanms. O0opynosa
HHE IJIs HarpeBaHUS: Ta30BbIC
ne4du, DJICKTPUICCKUEC TIC€YH,
DJICKTPOIINIMTKH, I'a30BbIC
TOPEIKN U CITUPTOBKH.
JleMoHCcTpanuu

O6opynoBaHWe sl HATPEBAHUS:
SJICKTPOILTHTKH, Ta30BbIC TOPeI
K4 ¥ cnuptoBku. Harpesanue
JKUIKOCTEH B cTakaHe U B IIPO
oupke. Beinenenue xaopoduiia
13 3€JICHOr0 JIUCTa Ipu o0padoTt
Ke ero TOPSTYUM STHIIOBBIM
CIIUPTOM.

OrpenessiTh NOHSITHS «HarpeBaHUE»,
«KaJTBITHALIVSDY.

JleMOoHCTpUpOBaTh 3HAaHUE PA3ITUIHBIX
c1oco0OB HarpeBaHMsI.

PaznnuaTte u Ha3pIBaTh 00OpyIOBaHUE IJISI
HarpeBaHUs: ra30BbIe MEYH, DIICKTPUICSCKHE
IIe4qu, JICKTPOIIJIMTKHU, Ta30BbIC TOPCIIKHU

U CIIUPTOBKU.

HarpesaThb BemniecTBa Ha dJIEKTPOILIUTKE.
ITonp3oBaThCs 1a00PATOPHBIM OOOPYIOBAHHU
€M U MOCYyJI0H.

OnHChIBaTh CTPOCHUE TNIAMEHH CBEYH.
Ha6nronats o6opynoBaHuEe ISt HATPEBAHMUSI.
HaOmronaTh JeMOHCTPUPYEMBIE U CAaMOCTOSI
TEJIbHO MPOBOANMBIE OIBITHI U OMUCHIBATHh UX




TIpooonscenue mab.

Konnyecrso
4acos, XapaKTepncTnka 0CHOBHbIX BU/I0B
0TBOANUMbIX Tema ypoka OcHOBHOE cofiepaH1e TeMbl AeATEe/IbHOCTU 06yt|a|ou1eroc5|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMy
JlabopaTopHbiii onbIT 4. Harpe C TOMOMIIBIO POJTHOTO SI3bIKA U sI3bIKa XUMUU.
BaHHE Ha JJIEKTPOILIUTKE. JleaThk BBIBOJIBI ITO pe3yJIbTaTaM IIPOBEIACH
Jla6opaTopHBbIii onbIT 5. CTpoe HBIX HAOIIOJICHUHN U XUMHYIECKHUX OITBITOB.
HUE TUITAMEHH CBEYH CoburonaTs npasuiia 6e30nacHoi paboTel
IIPU IIPOBEJICHUHU OITBITOB
1 BrimapuBanue | Brimapupanwue. JlabopaTopHOE OmnpenensTh MOHSATHS «BBITTAPUBAHHUC,

U KpUCTAJIIN
3a1us

00OpynoBaHHE TSI BITAPUBAHHS:
ra3zoBast TOPEJIKa, YJICKTPOILIAT
Ka, BeITTapuTeiibHast papdopoBas
yarika, BoAsiHas 6ans. Jluctun
nsuus (eperonka). JAucTuisTo
pyl. AucTrismmpoBaHHasl BOJA.
Kpucrammmszanus. OcobeHHOCTH
pocTa KpUCTaJJIOB.
JdeMoHcTpauuu

OOopynoBaHue JJIs1 HarpeBaHUs:
SIEKTPOIUIUTKH, Ta30BbIC
ropesku u cnuptoBku. Kpucran
JIM3alsT HUTpaTa Kaiaus 1Py
OXJIAYKACHHUH IO HACBIIIIEHHOT'O
pacTtBOpa.

CIUCTUIUISIIIHASDY, KKPUCTATITA3AIIHASD .
Pa3nuuaTh ¥ HAa3bIBaTh 00OPYIOBaHHUE
JUTSI BEITTAPUBAHUS: Ta30BYIO TOPEKY,
AJIEKTPO TUTUTKY, BBIMAPUTEIHHY IO
dbapdopoByro YaIKy, BOASHYO OaHFO.
XapakTepu3oBaTb OCOOCHHOCTH pocTa
KPHCTaJIOB.

HarpeBaTth BeliecTBa Ha DJIEKTPOILIUTKE.
Hcnonp30BaTh Ha MPAKTHKE IPUEM
KpHCTAJUTU3ALINH.

JIeMOHCTPUPOBATH 3HAHUE PA3TUIHON
XUMHUYECKOU MOCYIbI.

ITons3oBaThCs TAOOPATOPHBIM
o0opyIOBaHUEM U MOCYJI0M.




JlaGopaTopHbIii onbIT 6. Kpu
CTaJIN3als KaauiHON
CETUTPHI

Hab6mronaTe o0opyToBaHHE JJIsI HAarPEBaHHUS.
HabsrogaTh 1eMOHCTPUPYEMBIE U CAMOCTOSI
TEJIBHO IPOBOIUMBIC OIBITHI M OITUCEIBATh UX
C IMOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHH.
Jenats BBIBOJBI IO pe3yJibTaTaM IPOBECH
HBIX HaOJIOJCHHUI U XUMHUYECKUX ONBITOB.
CoOnronaTs npaBuiia 6e3onacHoi padboThl
IIPY IPOBEICHHUH OIIBITOB

IIpakTHye-
cKasi pa6ora 2.
ITpaBuna pa6o
TBI CO CITUPTOB
Kkoit. Harpesa
HHUE KUIKO
crei

ITpaBuita paGoTHI CO CHUPTOBKOM.
HarpeBaHue >KUIKOCTEH.
IlpaBuna HarpeBanus
KUJIKOCTEH

JleMOHCTpHUpPOBATh 3HAHUE TPABUI paOOTHI
CO CIUPTOBKOM M NMpaBUJ HarpeBaHUs
JKUIKOCTEMN.

OrnuceIBaTh CTPOCHUE CITUPTOBKHU.
HaneBaTb KUIKOCTHU Ha IJTaME€HU CITUPTOB
KH, 3KATaTh U TYIIUTh CHUPTOBKY.
JleMOHCTpUpPOBAaTh 3HAHWUE PA3JTUIHOMN
XUMHUYECKOUN MOCYyIbl.

ITons3oBaThCs 1a00PaTOPHBIM OOOPYIOBAHHU
€M U IOCYI0M.

HaOnronaTs caMOCTOSITEILHO IPOBOAUMBIE
OINBITHI X OITMCBHIBATH UX C ITIOMOIIIBIO POJAHOTO
sI3bIKA U SI3bIKA XUMUH.

CoOnronaTs npaBuiia 6e3onacHoi padboThl
MPpU IIPOBEJICHUU OITBITOB

TEMA 3. BEHIECTBA BOKPYT

HAC (7 4)

Bozgyx
M KHUCJIOPOJ

Bo3nyx. Atmocdepa 3emiu.
XUMHUYECKUH COCTaB BO3/TyXa.

XapaKTepHu30BaTh COCTaB BO3yXa IPEeBHEN
3emin.




TIpooonscenue mab.

Konuuecrso
4yacos,
OTBOANUMbIX
Ha JaHHY0
TeMy

Tema ypoka

OcHOBHOE cofiepaH1e TeMbl

XapaKTepncTka 0CHOBHbIX BUJI0B
AesATesIbHOCTH 06yyarowerocs
(Ha ypoBHe yue6HbIX AeiACTBHIA)

CgoiicTBa Bo3ayxa. BiaxxHOCTb.
Kucnopon — camprii ak THBHBIHN
KOMITOHEHT Bo3ayxa. ['openue
BEILECTB B kuciopoae. Okucie
HHE KHCJIOPOJOM OPTaHUYECKUX
BEIIECTB — MCTOYHHUK dDHEPIrUu
JKUBBIX OpraHu3MoB. Paznene Hue
BO3JyXa Ha a30T U KHUCJIO POJ.
ITpumenenue kucnopona. Cocras
BO3AyXa IpeBHEH 3emiu.
KaugecTtBo Bo3nyxa. TokcuuHble
BemecTBa B Bozayxe. O30H.
JleMoHCcTpanuu
JleMOHCTpallMOHHBINA OITBIT
«Kucnopon n3 tabieTox»

OOBSICHATH NOSBIICHUE KUCIOPO/Ia

B atMocdepe 3eMitu.

OnHCHIBaTh CITOCO0 pa3gesIeHHs BO3TyXa
Ha KHUCJIOPOJ U a30T.

XapaKTepru30BaTh CBOMCTBA BO3ayXa B CpaB
HEHHUHU CO CBOWCTBaMHU BXOJISIIIUX B HETO
WHIUBUIYaTIbHBIX BEIIESCTB.
XapakTepu3oBaTh PU3NUECKUEC U XUMHUYE
CKHE CBOMCTBA MPOCTOTO BEIIECTBA —
KHCIIOpOJIa.

XapakTepu30oBaTh MPUMEHECHHUE KHUCIOPOIA.
ITpuBOIUTH MPUMEPHI TOKCUYHBIX BEIISCTB
B BO3JIyXe.

O1eHnBaTh BIUSHAE XUMHUYECKOTO 3arpsi3
HEHUsI OKPY’KaIOIeH Cpeabl Ha OPTaHU3M
YeJI0BeKa.

Hcenonvzosams npuobpemenivie 3Hanusl
OJ151 DKOJIOSUYMECKU 2PAMOMHO20 NOBEOEHUs
6 oKkpyoicaroweli cpeoe.

Ob6vexmusHo oyenusams uH@Gopmayuo
0 sewecmeax U XuMuueckux npoyeccax.
Kpumuuecku omnocumuscsi K nce0OHay4-
HOU UHpOopMmayuu, HedOOPOCOBECMHOUL




pexKname 6 cpedcmeax Macco8oll
ungopmayuu.

Habnronate AEMOHCTPUPYEMBIC OITBITHI

U OTIIMCHIBATH X C IOMOIIBIO POJHOIO SI3bIKA
U SI3bIKa XUMHHU.

JlemaTh BBIBOBI [10 PE3yJIbTATaM IPOBEICH
HBIX XUMUYECKHX OIBITOB

Bona Bopaa — camoe pacnipoctpa HeHHOe| OnpenensaTh NOHATHUS KIIPECHasi BOJAA,
Ha 3eMJIe CJIO’)KHOE BEIIECTBO. «IUCTHUIIJIMPOBAHHAsI BOJA.
KpyroBopot BoabI Ha 3emiie. XapaxTepuzoBaTh (pU3NIECKHE CBOWCTBA
ArperaTHbI€ COCTOSIHUS BOJIBI. BOJBI.
IIpecnas Bona. Juctuiin PackpsIiBaTh poJIb BOJIBI B OPraHU3ME
poBanHas Bona. Bona — ocHoB 4eJI0BeKa, IIPOMBIIIJIIEHHOCTH U CEJIbCKOM
HOW KOMITOHEHT BCEX JKMBBIX XO3sICTBE.
opranu3moB. Bona B opranusme Bperunciste aTOMHYIO 1 MaCCOBYIO JIOJTO
4yesoBeKa. POk BOJIBI B IPOMBIIII 3JIEMEHTA 10 XUMHUYECKO# hopmye
JIEHHOCTH U CEJIbCKOM XO35MCTBE. | Ha NpUMEpPE BOJBI.
CTpoeHHne MOJIEKYJIbI BOJBI. Packpvieams cmbicnt NOHAMUSL «BOOOPOOHAS
Monekyna 600bt Kax OUNobL. CBA3bY.
Booopoonasi cea3b u ee sausanue Yemanasnueams — npuuunno-creocmeennvie
Ha uzuuecKue c8OUCMEa 800bl. | CEA3U MeAHCOY CMPOeHUEM 800bl U ee pusule-
Bonaa — BaxkHeiiuuii pactBo CKUMU CEOUCMBAMU
puTenb
Yraexkucabit YTriekucasIii ra3: CocTaB U CTPOE XapakTepu3zoBaTh COCTaB U CTPOCHHUE MOJIE
ras HHUE MOJICKYJIbl. ArperaTHbie KyJIbl, Ba)KHEHIINE (PU3UYECKHE U XUMHYC

coCTOSIHUSA U (PU3UYECKHE
CBOMCTBA YTJIEKUCIOTO rasa.

CKHE CBOMCTBa yIIICKHUCIIOrO ra3a U ero poiib
B IIPHUPOJIC.




TIpooonscenue mab.

Konuuecrso
Yyacos, XapakTtepucTiKa 0CHOBHbIX BU/IOB
0TBOANUMbIX Tema ypoka OcHoBHOe coaepxaHne TeMbl AeATEe/IbHOCTU 06y=|a|ou1eroc5|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMy
PacTBOPUMOCTB YyIJIEKUCIIOTO O1neHUBaTh BIUSHUE XUMHUYECKOI0 3arpsi3
rasa B BoJle. YTroJjibHasl KUCJIOTa. HEHUs OKPY>Kalolleld cpebl Ha OpraHu3M
XuMu4deckasi akTUBHOCTD yTJjie 4JejoBeKa.
KHCJIO0TO ra3a. Ponp yriaekucioro Obvexmusto oyenusams uH@Dopmayuio
rasa B Ipupoje. YTJIIEKHUCIbINH 0 Bewecma8ax U XuMU4ecKux npoyeccax.
ra3 — «IapHUKOBBIN ra3y». Poct Hcnonvzoeams npuobpemenivle 3HaAHUs
COAEpIKAHUS YTIIEKUCIIOTO ra3a B 0151 DKOJIO2UHECKU 2PAMOMHO20 NOBEOCHUS
atMmocepe. [Ipoueccel, npuBoIst 6 OKpydicailowell cpeoe.
M€ K BBIIEJICHUIO YTIIEKUCIOTo | Pacrno3HaBaTh ONBITHBIM IYyTEM YIJIEKUCIIBIH
raza B atmocdepy. KauectBennast | ras.
peakuus Ha YTIIEKUCIIBIN ras. HaOGmronate 1eMOHCTpUPYEMBIE OIBITHI
JeMoHCcTpauuu M OIMCHIBATH UX C TOMOIIBIO POJTHOTO sI3bIKA
KauecTBeHHas peaKnus " A3bIKAa XUMHUU.
Ha YTJIEKUCIbINA ra3 JlenaTs BbIBOJBI 11O PE3yJIbTaTaM IIPOBEIEH
HBIX XMMUYECKHUX OITBITOB
1 IToBapennas IToBapenHast coyib — XJIOpUJ, XapakTepHu30BaTh HAXO0XKJICHHUE B IPUPO/IC,
conb HaTpusi. PU3nyeckue cBoicTaa cocTaB, GU3NUECKUE CBOHCTBA, IPUMEHEHHUE

IOBapeHHOM conu. 3HaueHue
IOBAPEHHOU COIU AJIS )KUBBIX
opranusmoB. Haxoxnenue
MOBapEeHHOM COMU B MPUPOIE.
IIpuMeHenne NoBapeHHOU COJIH.

Y 3Ha4YeHUE IIOBAPECHHOU COJIM IJIs )KUBBIX
OpraHu3MOB.

Knaccudunuposars MoBapeHHYIO COIb IO
CTEIEHU YUCTOTHI U I10 CTEIIEHU U3MEIIbUEH
HOCTH.




KamenHnas coib (ranur), ee
no6srya. IToBapeHHast coib

B MOPCKOH BOJIE Y COJISTHBIX
o3epax. CamocaioqHasi COJb.
Krnaccudukamnus noBapeHHOU
COJIM IO CTEIIEHU YUCTOTHI U 110
CcTeleHu u3MenbueHHoctu. Moau
pOBaHHas NHUIEBasi COJIb.
JleMOHCTpanuu
Kpucramnudeckas penierka
XJ0puaa HaTpus

I'pamoTHO 06pamaThCs C BeeCTBaMu

B ITOBCEIHEBHOM KU3HU.

HaGnronate 1eMOHCTpUpPYEMbIC MaTESpHUAIbI
M ONUCHIBATH UX C TIOMOIIBIO POJHOTO SI3bIKA
M SI3BIKA XUMHWH.

JlenaTs BBIBOJBI 110 pPe3yJIbTaTaM IIPOBEJICH
HBIX HAOJIIONEHUI U XUMHUYECKHUX OIBITOB

I'mroko3a

I'mroxo3a — camblit

U3BECTHBIN MIPEJICTABUTEIIb
YTJIEBOOB.

dopmyna riaoko3sl. Pusznueckue
CBOICTBA IIIOKO3bI. PacTBOpH
MOCTB TJIFOKO3bI B Bojie. [Ipumene
HHUE TJIIOKO3bl B KOHAUTEPCKOM
MPOMBIIIIIEHHOCTH. [ 1roKo3a —
OCHOBHOM HUCTOYHHUK DHEPIUU
JKUBBIX OpPraHu3MoOB. A3po0OHOE U
aHa’poOHOE OKHUCIICHUE TITFOKO3BI.
I'mukoreH m KpaxmaJl KaKk uCTOY
HUKH TJIFOKO3BI B )KUBBIX OPraHHU3
Max. bpoxxeHue u ero npuMeHe Hue
JUISL TIOJIyYE€HHUS TTUILIEBBIX
MPOAYKTOB.

JdeMoHcTpanuu

OO0pasiibl TIIFKO3bI, Caxapo3bl,
Kpaxmasa

XapakTepu3oBaTh KaUeCTBEHHBIH U KOJIH
YEeCTBEHHBIN COCTaB MOJEKYJIBI TIIFOKO3EL,
ee pU3HMYEeCcKre U XUMHYECKHUe (TropeHue

u OpO’KeHHe) CBOMCTBA, MIPUMEHEHUE

¥ HaXOXXKJICHHUE B IPUPOJIE.

PackpbIBaTh 3HaYCHHUE I'TFOKO3bI 151 )KUBBIX
OpraHu3MOB.

I'pamMOTHO OOpalaThCs ¢ BEIIeCTBAMU

B ITOBCEHEBHOM YKU3HU.

HaOronath 1eMOHCTPUPYEMBIE ONBITHI

U OIHUCHIBATH UX C TIOMOIIBIO POJHOTO SI3bIKa
U SI3bIKa XHUMHHU.

JlenaTh BBIBOJIBI [0 pEe3ybTaTaM
MMPOBEJICHHBIX XUMHYECKHUX OMBITOB




TIpooonscenue mab.

Konuuecrso
Yyacos, XapakTtepucTiKa 0CHOBHbIX BU/IOB
0TBOANUMbIX Tema ypoka OcHoBHOe coaepxaHne TeMbl AeATEe/IbHOCTU 06y=|a|ou1eroc9|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMy
1 Munepanst Munepansl. ['opHBIE TTOPOIHI. Paznuyaate mOHATHST «MUHEPATIBI, KTOPHBIE

U TOpHBIE XUMHUUYECKHU COCTaB MHUHEpaA TOPOaBD.
OPOABI JIOB: KBaplia, KaJIbI[[UTa, MarHe XapaKTepru30BaTh XUMUYECKHI COCTAaB,

TUTa (MAarHUTHOTO >KEJIE3HSKA),
pononuta. 'opHbIE TOPOABI:
MarMaTH4ecKHue, OcagouHbIe,
MmetaMopduueckue. I nuHa,
II€COK, U3BECTHSIK, MpaMop:
cocTaB, CBOMCTBA, IPUMEHEHHUE.
H3BecTs HeramieHas v raimieHas:
MOJy4YeHHE U IPUMEHEHUE.
M3BecTkoBast BOJa U U3BECTKO
BO€ MOJIOKO.

JleMoHCcTpauuu

Konnexknus «MuHepassl u Top
HbIe Topoabh». Komtekus «Pa3
JNaToO4YHbIe 00pa3Ibl MOJIE3HBIX
MCKOIIa€MBbIX U METAJJIOB).
Konnexnus «KBapi B ipupoie».
IIpuroroBneHue N3BECTKOBOU
BOJbI

CBOICTBA U IPUMCHECHHUE MUHEPAIOB:
KBapua, KaJibIIuTa, Marietura (MarHuTHOT'O
JKEJIC3HsIKa), POJIOHUTA, CEPhI, 30JI0TA,
MEJIHN.

OnpenesnsiTh MOHITHS «KMarMaTH4YeCcKue
TOPHBIC TTIOPOJIBI», KOCATOYHBIC TOPHBIC
MOPOAB», «KMEeTaMOP(PHUIECKHUE TOPHbIC
MOPOABDY.

XapakTepu3oBaTh XUMHYECKHUH COCTAaB,
CBOICTBA U IPUMEHEHHE TOPHBIX MOPOJI:
TJIMHBI, IECKa, U3BECTHSIKA, MpaMopa.
HabGnronate 1eMOHCTpUpYEMbIC MaTSpHUAIIbI,
OMBITHI U OTTUCHIBATH UX C IIOMOIIBIO POJTHOTO
SI3BIKA M A3bIKa XUMUWU.

JlenaTh BBIBOJBI 11O PE3yJIbTaTaM IPOBEJICH
HBIX HAOJIONEHUN




TI'oproune
BeIleCTBa: ras,
He(dTh, yroyb

IIpuponmsrii ra3, ero cocTas.
MertaH: cocTaB MOJIEKYJIbI, CBOH
cTBa U npumenenue. Hedrs:
cocTaB, CBOMCTBA, MIPUMEHEHHE.
ITocnencrBus paznutus HedTH
Ha BOJHBIE TOBEPXHOCTH MOpeit
u okeaHoB. [TepepaboTka HedTH:
reperoHka u KpekuHr. [Ipoayk
ThI IIepepaboTKU HEPTU U UX
npumeHenue. Hedts, npupon
HBIA U CJIaHIICBBIN ra3, OyphIi

W KaMEHHBIH yroJib, Topd: ux 00
pa3oBaHHe H 3aJIeTaHUE B 36MHOU
kope. Aatpanut. KokcoBanue
yrist. [IpoayKThl KOKCOBaHUS
(KOKC, KAMEHHOYTOJIbHasI CMOJIa
U CBETHJIbHBIN (KOKCOBBII) raz)
" UX NpuMeHeHue. [IpumeHnenne
Toppa.

JdeMoHcTpauuu

Komnexnus «HedTs 1 mpoxyKThI
ee repepadboTKm.

Komneknus «KameHHbIN yroiss
U IPOAYKTHI €TO MEePEepadOTKm».
Komnexnus «Topd U npoayKThl
ero nepepaboTKu»

XapaxkTepu3oBaTb 00pa3oBaHUE U 3aJIETaHUE
B 36MHOM KOpe NPUPOJIHOrO ra3a, CIaHLEBO
ro rasa, He(pTH, KAMEHHOTO yTIJIsl, Topda.
XapakTepu30BaTh COCTaB MOJIEKYJIbI,
CBOMCTBA M MPUMEHEHHUE METaHa.
XapaKTepHu3oBaTh COCTaB, CBOMCTBA U IIPHA
MeHeHHue HedTH, KAMEHHOTO yIilsi U Topda.
XapakTepu3oBaTh OCHOBHBIE HAIIPABJICHUS
HCIOJIb30BaHUs U NepepaboTKu HePTH,
MIPUPOJHOIO ra3a U KAMEHHOI'O yIJsl.
OrnpenensiTe MOHSITHS KIIEPErOHKa,
«KPEKHHT», KKOKCOBAaHHE.

ITpuBOIUTH IPUMEPHI MPAKTHIECKOTO
HCIIOJIb30BaHUS IPOLYKTOB IIEPEPaOOTKHU
MNPUPOJHOIO raza, He)TU U KAMEHHOT'O YTJISL.
I'pamoTHO OOpamaThCs ¢ BeneCTBaMu

B IOBCEIHEBHOM KU3HU.

JleMOHCTpHUPOBATH IOHUMaHUE TTOCIICICTBUI
pasnutHs HepTH Ha BOJAHBIC TOBEPXHOCTH
MOpE U OKEaHOB.

Habnronate neMOHCTpUpyEeMble MaTepUalbl
M OIMCHIBATH UX C TOMOUIBIO POTHOTO SI3bIKA
M A3bIKAa XUMHUHU.

JlenaTp BBIBOJIBI ITO pe3yJIbTaTaM MPOBEACH
HBIX HAOJIIOAEeHU




TIpooonscenue mab.

Konuuecrso
Yyacos, XapakTtepucTiKa 0CHOBHbIX BU/IOB
0TBOANUMbIX Tema ypoka OcHoBHOe coaepxaHne TeMbl AeATEe/IbHOCTU 06y=|a|ou1eroca
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMy
TEMA 4. 3HAKOMCTBO C MATEPUAJIAMMU (4 4)
1 Meramst Mertammsl. [IpencraBurenn me XapaKkTepu30BaTh HaXOXXJIEHUE B IPUPOJIC,
U CIUTaBEI TaJIJIOB — JKeJIe30, MeJb, AITFOMH IOJIyYeHHUe, CBOMCTBA U 00JIaCTH MPUMEHE HHUS

HUM, IUHK, OJIOBO, CBUHEII, CEpPE
Opo, 30JI0TO, MJIaTUHA, PTYTh.
OKHCIIeHHEe KUCIOPOI0OM BO3Y
xa. CBoicTBa MeTaioB. [1na
CTUYHOCTB. TsiryuecTs. CIiaBbl
(LypaIlOMHUH, 4yTYyH, CTallb,
JIaATYHb U OpOH3a): COCTaB, CBOU
cTBa, npuMeHeHue. [Ipompiin
JIeHHas1 OObIYa METAJLIIOB U3
pyI: moJiydeHue [TUHKA U3 [TUH
KOBOU OOMaHKH M 9yT'yHA U3 XKe
JI€3HOU pyabl. MeTamibl, HAaX0J1s1
IIUecs B IPUPOJIC B CAMOPOTHOM
BHJIC: 30JI0TO W IJIaTHHA.
IIpumeneHnue MeTayLIOB.
JleMoHCcTpanuu

Konneknus « ATFOMUHUHN B €T0
CILIaBBI».

METaJLJIOB.

ITpuBOAUTE NPUMETHI IPOCTHIX BEIIECTB —
METAJJIOB.

XapakTepu3oBaTh COCTaB, CBOMCTBA U IIPU
MEHEeHHEe HanboJee N3BECTHBIX CILJIABOB.
I'paMOTHO 06paIaThCs C BEIECTBAMU

B IIOBCEIHEBHO KU3HMU.

Habnronath IEMOHCTPUPYEMbIC MaTepHAIIbI
M ONUCHIBATH UX C TTOMOIIBIO POJHOTO SI3bIKA
U SI3bIKa XUMUWH.

JlenaTh BBIBOJBI 110 PE3yJIbTaTaM IPOBEJICH
HBIX HAOJIIONEHUI




Komnekius «oKene3o u ero
CILIaBbI».

Kominekmnus «Pa3znaTounrsie
00pa31bl MOJIE3HBIX UCKOTIAEMBIX
U METAJJIOBY.

Komnekuus «HyryH u craib»

Crekio Crekia kak amopdHEBIE Tena. XapakTepru3oBaTh COCTaB, MOIyUCHHE,
KBapuesoe u cuiimkaTHOE CTEK CBOMCTBA, IPUMECHECHHE KBAPLIEBOT'O
JIO: COCTaB, MOJIy4YeHHUE, CBOU ¥ CUJIMKATHOTO CTEKJIA.
ctBa. [TonydyeHue BHICOKOXY10 XapakTepu30BaTh COCTAB IIBETHBIX CTEKOJI.
’KECTBEHHBIX U3ACIUN PYIHBIM OrnuceIBaTh XUMHYECKHUE PEAKIIUH, JIeKa
BBIyBaHUEM U3 cTekia. Okpacka 1€ B OCHOBE MOJIYyYSHUs] CHIIMKATHOTO
CTEKOJI HOHAMHU METaJIJIOB. CTeKJIa.
CManbThl — TIIyHICHBIC (HEIpOo I'pamoTHO OOpamaTbCs ¢ BenecTBaMu
3padHbie) cTekna. JKusuv u oes- B ITOBCEHEBHOM YKU3HU.
menvnocms M. B. Jlomonocosa. Jemoncmpuposams 3nanue Haubonee 8axic-
IIpumeHeHue CTEKOJI. HLIX C8EOEHULL O IHCUSHU U OesAMEeNTbHOCNU
JleMoHCcTpanuu M. B. Jlomonocoesa.
Komnekums «CTEKIJIO U U3J1eTust HabGnronate neMOHCTpUpyEeMbIe MaTepHabl
H3 CTEeKJIa» M ONIUCHIBATH UX C TIOMOIIBIO POJHOTO SI3bIKA
U SI3bIKa XHUMHHU.
JlenaTp BBIBOJIBI ITO Pe3yJIbTaTaM MPOBEACH
HBIX HAOJIIONEHU
Kepamuka Kepamuka (papdop u dasiuc): XapaKTepHu30BaTh MOJy4YCHHUE, CBOMCTBA,

cnoco0 Ioay4YeHus,
cBoiicTBa. I'nasyps. Ilpumenenue
KEPaMHUKH.

npuMeHenue kepamuku (papdopa, dasmca).
I'pamoTHO OOpamarkcs ¢ BenecTBaMmu
B IIOBCEHEBHOM KU3HU.




Oxonuanue mao..

Konuuecrso
Yyacos, XapakTtepucTiKa 0CHOBHbIX BU/IOB
O0TBOANUMbDIX Tema ypoka OcHoBHOe coaepxaHne TeMbl AeATEe/IbHOCTU 06y=|a|ou1eroc5|
Ha laHHYI0 (Ha ypoBHe yue6HbIX AeilcTBMI)
TeMY
JleMoHCcTpanuu HabnronaTh 1eMOHCTPUPYEMbIC MaTepHUaIbl
Kosnekuus obpasuos dpapdopa, M ONIUCHIBATH UX C TTOMOIIBIO POJHOTO SI3bIKA
(asinca, 000KKEHHOH TITUHBI U S3bIKA XUMUH.
JlenaTp BBIBOJIBI ITO Pe3yJbTaTaM MPOBEACH
HBIX HAOJIIONCHUN
1 ITonnmepsl IMonumepsr. O6pa3zoBaHue MOITH Onpenesnsite MOHITHS «KMOHOMEP,

MEPOB U3 MOHOMEPOB. Makpo
MOJICKYJIa. BHabI TOIMMEpOB:
macTUKU (MOJUAITUIICH, TOJTH
MIPOTIHJIEH, TOJINKapOOHATEHI,
Te(JIOH, TOJUATHIICHTEpedTa
JIaT), BJ1IaCTOMEDPHI (Kay4dyKH,
pe3uHa), IMOJINMEPHBIE BOJIOKHA.
OCOOEHHOCTH MOy YSHUS
IOJIMMEPOB, UX MPUMCHCHUC.
CHHTEeTHYECKHE U TPUPOIHBIC
ITOJTNMEPBEIL.

JdeMoHcTpauuu

Konnexknus «IlmacTtmacchn».
Komnekuus «Kaydyk u npoayk
TBI €T0 IIePEePabOTKH».
Kosrexnust «BonokHa»

KIIOJTUMEP», «KMAKPOMOJICKYJIa».
OOBSICHATH CBSI3b CTPOCHUS MOJIUMEPA

C €ro CBOMCTBaAMHU.

OnuceIBaTh COCTAB, CBOMCTBA, CIIOCOOBI
MOJIyYSHUsI U NMPUMEHEHHUST NU3YUYCHHBIX
IMOJIUMEPHBIX MaTepHajoB: IIacTMacc,
BOJIOKOH, 3JIaCTOMEPOB.

PaznnyaTh CHHTETHYECKHE U TIPUPOIHBIS
NOJIMMEPBHI.

I'paMOTHO 0OpalaThCs C BEIIECTBAMU

B ITOBCEHEBHOM YKU3HU.

Hab6mronaTh 1eMOHCTPUPYEMbIC MATEPHUATIBI
M OIMCHIBATH UX C TOMOUIBIO POJTHOTO SI3bIKA
M A3bIKAa XUMHUU.

JlenaTp BBIBOJIBI ITO PE3yJIbTaTaM MPOBEACH
HBIX HaOJIFOJICHUI




2 O6o0maroiee BeInosiHeHHEe yIIpaKHEHUH, 11O OcCyIeCTBIISITh O3HABATEIIBHY IO PE(IICKCHUIO

IMOBTOPEHHUE 3BOJISTIOIIUX CUCTEMAaTU3UPOBATH B OTHOIIICHUH COOCTBEHHBIX JIOCTHIKCHUH B
1 000OIINTH MOJIYyYCHHBIC 3HAHUSI | MPOIlECCe PEUICHUs YYEOHBIX U MO3HABATEIb
o Kypcy HBIX 3324
1 HToroBoe 3aHsTHE OCyIeCTBIISITh NO3HABATEIIHLHYO PEPIISKCHIO

B OTHOIIIGHUH COOCTBEHHBIX JIOCTH)KCHUH B
Ipoliecce penieHus: ydeOHbIX U TO3HABaTENIb
HBIX 3a/Ja4

YueOHO-MeTOAM4YEeCKOe o0ecrieueHre 00pa3oBaTe/ibHOM 1eATeIbHOCTH

Y4yeOHO-MeTOANUECKUI KOMIUIEKT JJI U3yUYEHHUs MPOIEIEBTHUECKOT0 Kypca « XUMHUS. «
BBonHbII Kypey». 7 Kilace» yuyeOHOro npeamera « XUMHUsS» Ha YpPOBHE OCHOBHOT'O OOLIETO
o0Opa3oBaHMs CO3/JaH aBTOPCKUM KOJIJIEKTUBOM IPEIoiaBaTeel XuMu4ecKkoro (hakyabTeTa
MoOCKOBCKOro rocy1apcTBEeHHOTO yHUBepcureTa uM. M. B. JJomonocoBa. YMK
MPOTIEeIEBTUUECKOTO0 Kypca «Xumusi. BBenenue B npeamet. 7 Kiiace» yueOHOTo mpeamera
«XUMHSA» Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMUsI

1. ITponeneBTrueckuii Kypc «Xumusi. « BBoIHbINA Kypc.» 7 Kj1accy ¢ 3JIE€KTPOHHBIM
npunoxenueM (aBropsl: B. B. Epemun, A. A. [Ilpo3nos, B. B. JIlynun). — M.:
[Tpocsewenue, 2025.

2. Paboyas nporpamMma nponeaeBTUYeCKoro kypca «Xumus. BBeaenue B mpeamer. 7 kiaace»
y4eOHOTro npeaMeTa « XMMHUs» Ha ypOBHE OCHOBHOIO 00111ero oopazoanus k Y MK no xumun



B. B. Epemuna, A. A. Jlpo3nosa, B. B. JlynuHa u meToguyeckue peKOMEHIaIuu T10 €€
coctasienuto (aBropel: B. B. Epemun, A. A. JIpo3nos, 3. 0. Kepumos). — M.:
[Ipocsemenne, 2025.

3. Meroaunueckoe rnocodue K nponeaeBTuueckomy Kypey B. B. Epemuna, A. A. JIpo3nosa,
B. B. Jlynuna «Xumus. BBenenue B mpeamet. 7 Kimaccey: Metoauueckoe mocooue / B. B.
Epemun, A. A. Jlpo3nos, 3. 0. Kepumos, B. . Maxonuna, O. FO. CumoHOBa,

. B. Epemuna. — M.: [Ipocsemenue, 2022.
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