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Pabouas mporpamma yueOHOro Kypca «Xumus. BBomHBIN Kype» Ui ydammxcst 7 Kiacca
paspabotana B coorBercTBUM ¢ DenepalibHBIM T'OCYAAPCTBEHHBIM 00Opa30BaTE/IbHBIM
CTaHAapPTOM OCHOBHOTO 00IEro o0Opa3oBaHus, ¢ Y4€TOM IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS
OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOIO 0OLIero oOpa3oBaHMs, Ha OCHOBE
nporpaMMbl OpMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX AEHCTBUIA.

Conepxkanue yueOHOro Kypca

Kypc cocTtout u3 yeThipex yacTeu.

IlepBast Tema Kypca — «XuUMHUS B LEHTPE €CTECTBO3HAHUSA» — IIO3BOJIET
aKTyaJIM3UpOBaTh XUMHUYECKUE 3HAHUS YYalllUXCsl, MOJTYYCHHbIE HA YpOKax MPUPOJOBEICHUS,
O6uonoruu, reorpapum.

VY4eOHbIiI MaTepuan BTOpOM Tembl Kypca — «MaTemaruka B XUMHUU» — I[O3BOJISIET
COBEPILICHCTBOBATh YMEHUsS, HEOOXOAWMBIC TPHU PEIICHHH XWMHUYECKHX 3ajad, I KOTOPBIX
HEJOCTAaTOYHO BPEMEHH B KypC€ XMMHUHU OCHOBHOM LIKOJBI. AKIICHT B MEPBYIO OUYepelb «IelaH
Ha yYMEHUE BBIUUCISATH YacThb OT LEJIOro (MaccoBasl JI0Ji1 AJIEMEHTAa B CJOXHOM BEIIECTBE,
MaccoBasi U 00beMHas 1071 KOMIIOHEHTOB B CMECH, B TOM YHCJIE U JIOJISl IpUMeceit).

Tperpst TeMa — <«SIBIEHMS, NPOUCXOASIIME C BEUIECTBAMU» — JOMOJIHSAET CBEIACHUS
yyanmxcs 00 U3BECTHBIX UM (PU3MUECKUX U XUMHUUECKUX SBICHHSIX.
B u4erBeproit Teme — «Pacckazpl 1O XUMHU» — HMHTEPECHO M 3aHUMATEIbHO

IOBECTBYETCSI 00 YYEHBIX-XUMHUKAX, YAWBUTEIBHOM MHMPE XMMHH, OTKPBITUSX, PEAKLMIX U
BElIECTBAX.
XuMHuS B IEeHTPe eCTeCTBO3HAHUS

XuMHs - 4acTb €CTECTBO3HAHMS, B3aMMOOTHOILIEHHUS YEJIOBEKa U OKPYXKAIOILLEro MHpa.
[Tpenmer xumum, BemecTBa U ¢pusndeckue tena. CpoiictBa BemiecTB. [IpuMeHeHne BelecTs Ha
ocHOBe cBOMCTB. HaOmto/ieHne kak OCHOBHOW METOJ] MTO3HAHHUS OKPYKAIOUIEro Mupa. Y ClIoBUE
npoBeneHus HabmoneHus. ['unoresa. OxcnepuMenT. BeiBoa. Ctpoenune ninamenu. Jlaboparopus
u obopynoBanue. MopgenupoBaHue, Mozeab. OCOOEHHOCTH MOJENUPOBAaHUS B OHOJOTHH,
¢usuke, reorpaduu. Mogenmu B Oumosoruu. Mymspku. Mopenu B ¢dusuke. DnektpodopHas
MmammHa. Mogenu B reorpaguu. XUMHUYECKHE MOJENU: MpeIMEeTHbIE, 3HaKOBbIE, CUMBOJIbHbBIE
(Mozenu MoOJeKyJl, MPOU3BOJACTB, (GOPMYJIbl, YpaBHEHUs). XUMUYECKUN 3IEMEHT, XUMUYECKHE
3HAaKM, XUMHUYEeCKHe (OpPMyIIbl, MPOCTHIE U CIIOKHBIE BELIECTBA, MHAEKCHI, KOA((UIMEHTHI,
KAUECTBEHHBIM M KOJIMYECTBEHHBIM COCTAaB BEIIECTBA. YHHMBEPCAIBHBIA XapakTep IOJIOKEHUN
MOJIEKYJISIDO-KUHETUUECKON  TEOpUH, aTOM, MojeKkysna, HoH. (CTpoeHue  BEIEeCTBa,
KPUCTAJUTMYECKUE BEIIECTBA, KpucTaumueckue pemetku. uddysus, OpoyHOBCKOE IBUKEHUE,
BEIIIECTBA MOJIEKYJIIPHOTO M HEMOJEKYJIsIpHOTo cTpoeHus. [loHsTHEe 00 arperaTHOM COCTOSIHUU
BellecTBa, PU3NYECKUE U XUMUYeCKHe siBlieHUs. ['a3000pa3Hble KuaKHUe, TBepble, aMOp(dHbIE
BellecTBA. XMMHUYECKUIM COCTaB JKUBOM KIIETKHM (HEOPraHMYECKHE M OpraHMYECKHE BEIECTBA).
buonornueckast ponb Boabl. @otocuuTe3. Xmopodwin. buonornyeckas poyib KUPOB, OEITKOB,
yIJIEBOAOB, BUTaMUHOB, 3(pupHBIX Macen. KadecTBeHHBbIE peakIMi B XHMHUHU paclo3HaBaHHE
BEIIECTB C IIOMOUIbI0 KAuyeCTBEHHBIX peaklUWd, aHaIUTUYECKUH CHUTHAN, OMIpeaessieMoe
BELIECTBO U PEAKTUB HA HETO.

Hemoncmpayuu: Komnekuuu MpeiMeToB W3 allOMUHUS: ydeOHOoe 0OOpyaoBaHHE 10
¢u3uke, Ouonoruu, XWMuM, reorpaguu (MEKTpoPopHas MalllMHA, KapTa, TI00YC MYISDKH
OpraHoOB, IIAPOCTEPKHEBbIE MOJENIN MOJEKYJ, KpPUCTAIMYECKHX pemerok). Komnekuuun
MHUHEpaJIOB, TOPHBIX MOPOJ], TOPIOYMX HCKOMaeMbix. OOpa3ipl KpUCTAIUIMYECKUX, aMOp(HBIX
BEIIIECTB.

Hemoncmpayuu.: crniupToBasi SKCTpaKIUs XJOpopuiia M3 JIMCTHEB 3€JIEHBIX PACTCHUH,
IepeIMBaHUE YITICKUCIOrO ra3a Ha YpaBHOBEIICHHBIX BecaX, KaueCTBEHHAs pEaklMs Ha
KHMCJIOPOJ ¥ YIVIEKUCIIBIN ra3.



Jlabopamopnvie onwimel: PacmpocTpaHeHue 3amaxa IyxoB B Tpouecce Iuddy3uu.
Habmionenue OpOYHOBCKOTO MABM)KEHHE YaCTHUIl TYIIM MOJA MHUKpockomoM. OOHapykeHue
(pHUPHBIX Macel B aneilbCMHOBOW KOpke. M3yueHwe rpaHuTa ¢ MOMOIIBIO YBEIHYUTEIHHOTO
crexia. OOHapykeHHEe Macia B CeMEHaxX IOJCOJIHEYHHKA, KpaxMaia B MYKe B3aHMOJICICTBHE
ACKOPOMHOBOM KUCIIOTHI ¢ 10JJOM, POTyBaHUE BO3/lyXa Yepe3 U3BECTKOBYIO BOJY.

Homawnue onvimel: W3TOTOBIEHHE Mojeiedl Moiekyn, auddysus caxapa B Boje,
oOHapyXeHHE KpaxMaJla B IPOJYKTaX IMUTAHUS.

Ilpakmuueckue pabomur: JlabopaTopHoe 0OOpyIOBaHME U  MpaBWIa TEXHUKU
6e3onacuocT. Habmroenus 3a ropsiieii CBEUOi.

MareMaTHKa B XUMHMHU

OtHOcuTeNbHAs aTOMHAsE U MOJIEKYJIsipHasi Macca. OrnpezesieHne OTHOCUTEIBHON aTOMHOM
Macchl mo Ttabmune J[.M. MenneneeBa PacdeT OTHOCHTENIBHOW MOJICKYJISIPHOM MAacChl IO
¢dopmyie BemiectBa. [ToHATHE O MAacCOBOI 10I€ IEMEHTA B CIIOKHOM BEIIECTBE U €€ pacyeT 1o
dopmyne, HaxoxaeHHE (HOPMYIIBI IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB. UHCThIE BEUIECTBA U CMECH
(roMoreHHBIE M TeTeporeHHble cMmecH). ['azoo0pasHbie (BO3AYX, MPUPOAHBIA Ta3), >KUIKUE
(uedtp), TBepable (TOpHBIE MOPOMABI, KYJIMHAPHBIE CMECH, MOIOIIHE CPEJICTBA) CMECH.
Omnpenenenne 0OBEMHON JONMM raza B CMeCH, OmpeaeicHHe oObema 1Mo OO0BEMHOH 10Jn
KoMnoHeHTOB. CocTaB BO3/AyXa M MPHUPOAHOro raza. MaccoBasi ol BEIIeCTBa B PacTBOpeE,
KOHLIEHTpalus. PacTBOpuTens 1 pacCTBOPEHHOE BEIIECTBO, OIPE/IETIEHUE MACChl PACTBOPEHHOIO
BElIleCcTBa MO M3BECTHOW MAacCOBOMW JIONIM BEIECTBA B pacTBOpe UM Macce pactBopa. [lonsatue o
YUCTOM BELIECTBE M IpuMecu. MaccoBas 10y NpUMecHd B 00paslie MCXOJHOTO BEIIECTBA.
OcHoBHoe BeriecTBO. Pacuer Macchl OCHOBHOTO BEIIECTBA MO Macce o0pasiia u J1ojie mpuMecei B
HEM.

Hemoncmpayuu: Konnekuuss Mpamopa U U3enuil u3 Hero. Pasznenenue cmecu caxapa u
peunoro necka. Komiekun ObITOBBIX cMeceld, HepTH U He()TENPOTyKTOB, MHHEPAJIOB H TOPHBIX
nopoJ. JlomamrHue onelTel: M3yueHune coctaBa OBITOBBIX U (papMalleBTUUECKHUX MpPEnapaTos,
COJIEprKalINX JOJ0 MPUMECH.

Ilpakmuueckue pabomsi: [lpUrotoBiieHHMEe pacTBOpa € 3aJaHHON MaccoBOM aoned u
pa3Iuy4HbIe 1eHCTBUS ¢ HUM (pa30aBiieHue, yapuBaHUe).

SABJIeHus1, NPOUCXOASIIIME C BEeIeCTBAMHU

CrnocoObl pa3neneHust cMecel M ouucTKa BemiecTB. [Ipocreiimue crnocoObl pa3ieneHus
cMeceil: IpocenBaHue, JAeWCTBUE MAarHUTOM, OTCTaMBaHUE, JEKaHTalus, LEHTpU(yrupoBaHHUE,
¢uiIbTpOBaHUE, HUCHOJb30BaHUE JEIUTEILHOM BOpPOHKH. @DUIbTpOBaHHE B OBITY U Ha
npou3BojacTBe, B Jaboparopun. I[lonarme o ¢uibTpare. Axpcopbuus H  aaCOPOEHTHI.
AKTHBHUPOBAaHHBIN YToJb, KaKk BaKHEHIINI afgcopOeHT. Y cTpoilcTBO npoTuBorasa. Juctumanus
KaK TpOIIECC BBIIEICHUS BELIECTB M3 XKHUJAKOM cMecH. [lucTuinupoBaHHas Boja U o0jacTu ee
npuMmeHenus Kpucramimsanus ¥ BblllapuBaHue B 1abopaTopuu U npupoze. Ileperonka Hegptu u
KHUAKOTO Bo3ayxa. XMMHUECKNE PEAKIIMU KaK MPOLECC MPEBPALLEHUS OJHUX BEUIECTB B JPYTHE.
VYcnoBus npoTekaHus U MpeKpalieHuss XuMudeckux peakuuid. ConpuKoCHOBEHHE, HarpeBaHUeE,
KaTaJln3aTop, MHIMOUTOp. YTpaBieHue peakuusiMu ropeHus. [Ipu3Haku XMMHUYECKHX peakluii:
U3MEHEHUE 1IBETa, BBIMAJICHWE U PACTBOPEHHUE OCajJKa, BBIJEJIEHHWE ra3a, 3araxa, TEIJIOBOU
s dexr.

Hemoncmpayuu: ¢dunetp IllorTa, BOpoHka broxuepa ,bunbTparus TOJI BaKyyMOM.
MapreBble TMOBSI3KHM, PECHHUPATOPbI, YCTPOMCTBO TNPOTHUBOTasza, KoOJUIEKUUs HepTu u
He(TEenpOoAYKTOB. [|eMOHCTpaIlIOHHBIE OMBITHI: pa3/ieJIeHHEe CMECH MecKa Cephl M JKEJIEe3HBIX
ONWJIOK, pa3elIeHue CMECH BOAbI U Macia. [lomyuenue yriekucnoro rasa, oKkpacka HHAMKaTOpa
B pPacTBOpE IIEJIOYH, B3aUMOJACHCTBHE XJOPHIA KEJIe3a C JKEJITOW KPOBSHOM COJBIO H
TUAPOKCUAOM HaTpusl. BzaumozeiicTBre ruIpoOKCHIa Kele3a ¢ COISTHON KUCIOTOM.

Jlabopamopnvie onvimul: AacopOLUs MaXy4yuX BEHIECTB KYKYPY3HBIMU MaJIOUKaMH.

Lomawnue onvimel: pa3felieHNEe CMECH CYXOr'0 MOJIOKAa M peyHOro necka, Yucrdiiero
MOPOILIKA U BOABI, aICOPOIINS KpacsIIUX BEIIECTB KOKa-KOJIbl aKTUBUPOBAHHBIM YIJIEM.



Ilpakxmuueckue pabomsi: BplpaliuBaHNe KpPUCTAIUIOB COJH. AHAIM3 TOYBBI M BOJBI
W3ydeHne mpoeccoB KOPPO3HUH Kellesa.
Paccka3sbl mo xumun
Beinaromuecs yaensle xumuku (.M. Mennenees, M.B. Jlomonocos, A.M. bytiepoB u
ap.) Moe mobumoe XuMHUYECKOE BemecTBO (KOHKypC paccka3oB). KoHKypc TpOEKTOB 1O
U3YYECHUIO XUMUYECKUX PEAKIIHA.

[Inanupyembie pe3yabTaThl H3yUeHUsI Y4eOHOr0 Kypca

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHHsS yUeOHOT0 Kypca:

1) BocmuTaHuEe POCCUNCKON TIpaKIAHCKOW HAECHTUYHOCTU: MAaTPUOTU3MA, YBAaXKEHHUS K
OtedecTBy, NPOILIIOE M HACTOSALIEE MHOTOHALIMOHAJIBHOrO Hapoza Poccum; ocosnHanue coen
THUYECKON PUHAJUIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYpbl CBOETO Hapo/a, CBOETo Kpas,
OCHOB KYJIBTYPHOI'O Hacjenus HaporoB Poccum M uenoBeyecTBa; yCBOEHUE I'YMaHUCTHUYECKHUX,
JEMOKPAaTUYECKUX M TPAJULUOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUHCKOTO OOIIECTBA;
BOCIIMTAHHUE YYBCTBA OTBETCTBEHHOCTH U J0Jra nepel PonnHoii;

2) ¢bopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroIuxcst K CaMOpPa3BUTHIO M CaMOOOpPA30BaHUIO HA OCHOBE MOTHBALlMU K OOYYEHHUIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOSHHIO NAJbHEHIEH MHIMBUIYaJbHONH TPAeKTOPHUU
oOpa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUpE Mpodeccuil U NpodecCHOHANbHBIX IPEANOYTEHUN ¢
Y4eTOM YCTOWYMBBIX IIO3HABATENBHBIX HMHTEPECOB, a TaKXKe Ha OCHOBE (hOPMHPOBAHUS
YBa)XXUTEJIBbHOIO OTHOLIEHUS K TPYLy, Pa3BUTHs OIbITA YYaCTHs B COLMAIIBHO 3HAYMMOM TPYAE;

3) ¢opmupoBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM M OOLIECTBEHHOW MPAKTUKM, YYHMTHIBAIOIIETO COLHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3nue COBPEMEHHOTO MUPAa;

4) ¢opmupoBaHHE OCO3HAHHOIO, YBaKUTEIBHOI'O M JOOPOXKEIATeIbHOI'O OTHOIIEHUS K
JIpYroMy 4YelOoBEKY, €ro MHEHMIO, MHUPOBO33PEHUIO, KYIbTYpE, S3bIKY, BEpe, TPakJaHCKOH
MO3UIUH, K UCTOPUH, KYJIbTYpE, PEIUIUHU, TPAOULMAM, A3bIKaM, LEHHOCTAM Hapoaos Poccuu u
HapoJ0B MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTU JUAJIOT C JAPYTUMU JIOAbMH U JOCTUTATh B
HEM B3aMMOIIOHUMAaHUS;

5) ocBOEHHE COLMANBHBIX HOPM, IPABUJI MOBEACHHUSI, posiel U (OpM COIMAIbHOM KU3HU B
rpymnmnax 1 coo0IecTBax, BKIKYas B3pPOCIble U COLUAIbHBIE COOOIIECTBA; YUaCTHE B IIKOJIBHOM
CaMOYIPABJIEHUU U OOIIECTBEHHOH XHM3HU B INpejesiax BO3PACTHBIX KOMIIETEHLHUH C Y4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUANBHBIX M SKOHOMHUYECKHUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTIO CO3HAHMS M KOMIIETEHTHOCTH B PELIEHUU MOPAIbHBIX MPOoOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (pOpMHUpOBaHME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOIO
MOBE/IEHNUS, 0CO3HAaHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) hopMupoBaHHE€ KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLLIEHUU U COTPYTHUUECTBE CO
CBEpPCTHHKAaMH, JETbMHU CTapHIer0o MW MIAJIIEro BO3pacTa, B3pOCIBIMU B  IpoLecce
00pa3oBaTeNbHON, 0OLIECTBEHHO MOJIE3HOM, YueOHO-UCCIe10BaTeIbCKON, TBOPUECKOM U APYTUX
BUJIOB JIESATEIBHOCTH;

8) popmupoBaHUE LIEHHOCTH 3I0POBOTO U O€30MacHOro 00pa3a KU3HHU; YCBOCHHE TIPABHII
WHAUBUAYAJIbHOTO M KOJIJIEKTUBHOTO O€30M1acCHOrO TOBEAEHHUS B YPE3BBIYAMHBIX CHUTYyaIUsX,
YTPOKAIOLIUX KU3HU U 30POBbIO JIOJIEH, IPABUJI MIOBEJEHHS HAa TPAHCIIOPTE U Ha JI0OPOTax;

9) dopmupoBaHHE OCHOB SKOJIOTMUECKON KYJIbTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMUECKOTO MBIIUIEHUS, PA3BUTHUE OIbITA HKOJIOTMUYECKH OpPUEHTHPOBAHHOM
pedIIEeKCUBHO-OIIECHOYHON U MPAKTUYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHMe 3HAYEHMS CEMbU B JKM3HM UeJIOBeKa M OOIIecTBA, MPUHATHE IIEHHOCTU
CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K WICHAM CBOCH CEMbH,

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHHUE XYI0KECTBEHHOI'O HAaclenus
HaponoB Poccun u Mupa, TBOPYECKOM NEATENBHOCTH 3CTETUYECKOrO XapaKTepa.
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MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOT0 Kypca BKIIOYAIOT:

1) yMeHHe CaMOCTOSITEIbHO ONpPENENsITh LENU CBOEro OOYy4YeHHs, CTaBUTh H
(dopmynupoBath I ceOst HOBBIE 3a/1a4M B yyeOe M MO3HABATEIbHOM JesTeIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOCH MM03HABATEIBHOMN JEATEIbHOCTH;

2) yMEHHME CaMOCTOSTENbHO IUIAHUPOBATH IYTH JOCTUXKEHHUS LeJed, B TOM YHCIE
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpaATh Hanboee 3G (HEeKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) yMeHue COOTHOCUTh CBOU JACWCTBUS C IUIAHUPYEMBIMH Pe3yJibTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATEIILHOCTH B NPOILECCe JOCTHKEHHUS Pe3yibTaTa, ONpPEAEsTh CIIOCOObI
NEHCTBUI B paMKax MPeJIOKEHHBIX YCIOBHM U TpeOOBaHUI, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOILIECHCS CUTYyallUEH;

4) yMeHUe OLEHUBATh MPABUIBHOCTh BBIMOJHEHUS Y4eOHOUM 3agaud, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILEHUS;

5) BiameHue OCHOBAaMH CAMOKOHTPOJIS, CAaMOOLEHKH, NPUHATUSA pPELIeHUN W
OCYIIIECTBIIEHUS! OCO3HAHHOT'O BbIOOpA B Y4eOHOM U 103HABATEIbHON JAESITEIbHOCTH;

6) yMeHue OIpenessaTh IOHATHS, CO37aBaTh OO0OOIIECHHWS, YCTaHABIMBATh AaHAJOTHH,
KJIaccu(pUIUpOBaTh, CaMOCTOSITEIPHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIA KIacCUPUKAIIH,
YCTaHaBIMBAaTh MPUYUHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PpaCCyKICHUE,
YMO3aK/II04eHNEe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

7) yMeHue co3qaBaTh, MPUMEHSATh W MPEoOpa30BHIBATh 3HAKHM M CHUMBOJIBI, MOJEIH H
CXEMBI JIJIsl peLIeHHs Y4eOHbIX U IIO3HABaTEIbHBIX 3a7ay;

8) CMBICIIOBOE UTEHHUE;

9) ymeHue OpraHu30BBIBaTh Y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSATEIBHOCTH C
YUUTEJIEeM U CBEpCTHUKAaMU; paboTaTh HMHIMBUIYaJIbHO U B TPYIINE: HAXOIUTh O0IIee pelieHne u
paspematb KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3HUIIMI M y4eTa HHTEPECOB; (opMyInpoBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE;

10) ymeHHe OCO3HAaHHO MCIOJb30BaThb PEUEBbIE CPEICTBA B COOTBETCTBHM C 3aJadei
KOMMYHHKAIIMM /ISl BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M NMOTpeOHOCTEH; MIaHUPOBAaHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIAJEHUE YCTHOM M NHCBMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEYbIO;

11) ¢opMupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JacTH MCIIOJIb30BaHUS
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (nanee - MKT komnereHuuu); pasBuTHE
MOTHUBAllUM K OBJIQJICHUIO KYJbTYpOM AaKTHUBHOTO TIOJb30BaHUS CIIOBapsSIMU U JPYTHUMH
MIOMCKOBBIMU CUCTEMAMH;

12) ¢opmupoBaHue M pa3BUTHE IKOJOTHYECKOTO MBIIUIEHUS, YMEHHE NMPUMEHSTH €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOM, COLMAIBHOW MpakTHKE U  HpodecCHOHATbHON
OpHUEHTAIINH.

IIpeameTHble pe3yabTaThbl U3YYEHUS BBOAHOTO KypCa XUMHUU OTPaXXaroT:

1) popmupoBanue nepBOHAYATBLHBIX CHCTEMAaTU3UPOBAHHBIX MPEJCTABICHUHN O BEIIECTBAX,
UX TPEBPALICHUAX MU NPAKTHYECKOM NPUMEHEHWH; OBJIAJICHUE IOHATUMHBIM anmnapaToM Hu
CHMBOJIMYECKHUM SI3IKOM XUMUH;

2) oco3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XUMHYECKOW HAyKd Kak o0OJacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX MPEBPAIICHUN HEOPTaHUYECKUX W OPTraHUYECKUX
BEIIECTB KAaK OCHOBBI MHOTHX SBJICHHW JKUBOW M HEXKHUBOW TPUPOIBL, YIIIyOJIeHUE
MPEJCTaBICHUN O MaTEPUATILHOM €IMHCTBE MUPA;

3) oBiageHHE OCHOBAMHU XHMHYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATH H
O0OBEKTUBHO OIICHWBATH JKM3HEHHBIE CUTYaIluH, CBSI3aHHBIE C XMMHUEH, HaBBIKAMU 0€3011acCHOTO
oOpalleHus ¢ BEIIeCTBAMHU, HCIIOIb3yeMbIMHU B TIOBCETHEBHOW KM3HU; YMEHHEM aHAIU3HPOBATh
U IUJIAaHUPOBATh SKOJOTMYECKH O€30MacHOEe MOBEIECHHE B LENSIX COXPAaHEHUS 3J0pPOBbS U
OKpYKarolleu Cpeibl;



4) ¢dopMHpOBaHME YMEHHMH YCTaHABJIMBATh CBS3M MEXKAY pEaJbHO HAOIIOAaeMBIMU
XMUMHUYECKUMH SIBICHUSMHU U TPOLECCAMH, TPOUCXOAAIINMHI B MUKPOMUPE, OOBSICHATH IIPHYMHBI
MHOTo0Opa3usi BEUIECTB, 3aBUCHMOCTb HX CBOWCTB OT COCTaBa M CTPOGHHS, a TakKKke
3aBUCHMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) mpuoOpereHHe OIBITa HUCIOJB30BAHUS PA3TUYHBIX METOAOB H3YYEHHUS BEIECTB:
HaOJIIOICHNS 32 UX MPEBPAICHUSMH IIPH MTPOBEICHUN HECIOKHBIX XMMUYECKUX IKCIIEPUMEHTOB
C MCIIOJIb30BAaHUEM JIAOOPAaTOPHOTO 000PYIOBAaHUS U IPHOOPOB;

6) ¢opMupoBaHHME MPEACTABICHUH O 3HAUYCHUHM XHMHYECKOH HAyKd B DEIICHHU
COBPEMEHHBIX HKOJIOTHYECKUX MpOoOJieM, B TOM YHCJIE B NPEAOTBPAIICHUH TEXHOTCHHBIX M
9KOJIOTHYECKUX KaTacTpod;

7) nna  oOydarommxcsi € OrpaHUYEHHBIMH BO3MOXHOCTSIMH  3JI0pPOBbS:  BIIAJICHUE
OCHOBHBIMH JOCTYITHBIMH METOJJAMU HAyYHOTO MTO3HAHUSI, UCIIOIb3yEMBIMH B XUMHH.

B pe3yibTare u3y4yeHusi BBOIHOTO Kypca XUMHH 00YYAKOIIHIICS HAYYUTCS:

— XapakTepu3oBaTh OCHOBHBIE METOJABI IIO3HAHUS: HAONIOJCHHE, H3MEpeHHe,
IKCIIEPUMEHT;

— OIIUCHIBATh CBOWCTBAa TBEPABIX, JKUAKHX, Ia3000pa3HBbIX BEIIECTB, BBIACHSAS HX
CYIIECTBEHHBIE MTPU3HAKY;

— PpacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHITHH «aTOM», «MOJICKYJay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XMMHUYECKas PEaKLUs», HCIOIb3Ys 3HAKOBYIO CUCTEMY XHMUH;

— pasiaMyath XUMHYECKUE U (PU3NUCSCKHE SBICHHS,

— Ha3bIBaTh XUMHYECKHE 3JICMCHTHI,

— OMpEAETATh COCTaB BEIIECTB 10 UX (opMyliam;

— Ha3bIBaTh IPU3HAKH U YCIOBHUS MPOTCKAHUS XUMUICCKUX PEAKIIHIA;

— BBIBJIATH NPU3HAKH, CBHJCTEIBCTBYIOIIUE O MPOTEKAHUN XMMUYECKOW PEaKIy Npu
BBITTOJTHEHUH XMMHUYECKOTO OTIBITA;

— cobumoath mpaBuiia 6€301acHoi paboThI ITPH POBEIEHUH OIBITOB;

— T0JIb30BaThCs JIAOOPATOPHBIM 000PYIOBAaHUEM U TTOCYIOM;

— BBIYUCIIATH OTHOCUTENIEHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacCChI BEIIIECTB;

— XapakTepu3oBaTh (PU3HUECKHE N XUMUYECKHE CBOHCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia
¥ BOJIOPO/Ia;

— pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BELIECTBA: KUCIOPOI, BOJOPOL;

— XapakTepu30BaTh PU3MYECKUE U XUMHUYECKHE CBOICTBA BOJIBI;

— PacKphIBaTh CMBICI TIOHSATHUS «PACTBOPY;

— OIICHMBATh BJIHMSHHUE XMMHYECKOTO 3arpsi3HEHHS OKPYXKAroIIeH Cpeapl Ha OpTraHu3M
YeII0BEKa;

— TIpaMOTHO 00Opamarbcs ¢ BEIECTBAMHU B IIOBCEIHEBHOM KHU3HU

— ONIpeAeNsITh BO3MOXKHOCTH TIPOTEKAHUS PEAaKUUil HEKOTOPHIX —IpeACcTaBUTENeH
OpPraHUYeCKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM, METAIIJIAMH, OCHOBAHHUSIMH, FaJIOTEHAMHU.

Obyuarowuiica noyuum 603MOMHCHOCIb HAYYUMbCA:

— 8blOBUCAMb U NPOBEPSIMb IKCNEPUMEHMANILHO 2UNOMeE3bl 0 XUMUYECKUX CEOUCMEAX
eeujecme HAa OCHOBE UX COCMA6A U CMPOEHUs, UX CHOCOOHOCMU GCMYNAMb 6 XUMUYECKue
peaxkyuu, o xapakmepe u npoOyKmax pasiudHblX XUMUYECKUX peaxkyull,

—  Xapaxmepuzoeambs 6ewecmea no cocmagy, CmpoeHuro U C60UCMeam, yCmanHasIu8ams
NPUYUHHO-CIeOCBEHHbIE C8A3U MENCOY OAHHBIMU XAPAKMEPUCTNUKAMU 8eUecmed;

— UCNONb308amMb NPUOOPEmeHHble 3HAHUS O IKON02UYECKU SPAMOMHO20 NOBEOEHUs. 6
OKpydtcaroujeli cpeoe;

— UCNONb308aMb NPUOOPemenHble Kaloyegble KOMNEeMeHYul Npu 8biNOIHEHUU NPOEKMO8
U  Yy4eOHO-UCCIe008aMeNbCKUX 3a0a4 NO  U3VHEHUI0  CB0UCMS, CHOCoD08 NOodyYeHus U
PAacno3Hasanus eeujecms;



—  00beKMUBHO OYEeHUBAMb UHPOPMAYUIO O 8EUieCMBAX U XUMULECKUX NPOYECcax,
— Kpumuyecku OMHOCUMbCA K NCeB0OHAVUHOU UHGopmayuu, Heoobpoco8ecmHol
pekiame 6 cpedcmaax Maccosol UHGopmayu;

— O0CO3Haeambvb 3HAYEeHUe meopemudecKux SHAHULL NO XUMUU OJis npalcmuuecmﬁ
OesimenbHOCMU 4el068eKd.

TemaTn4yeckoe IJIAHMPOBaHKME Y4eOHOT0 Kypca «Xumusi. BBoaHblii Kypoe»

7 kaace
Ne
Tema ypoka KoJ1-Bo yacosn
n/n
XuMmus B ieHTpe ecTecTBO3HAHuA (12 4.)
1 WNucTpykTak 1O TeXHUKE O€30MacHOCTH. XHUMHS Kak  4acTb 1
ectecTBO3HaHMs. [Ipeamer xummm.
5 Habmroienue u 3KCepuMeHT Kak METOJIbl U3YUYEeHHS €CTECTBO3HAHUS U 1
XUMHUH.
3 [Ipaktuueckass pabora Ne 1 «3HakoMCTBO ¢ J1a0OpaTOPHBIM 1
obopynoBanueMm. [IpaBuia TeXHUKH OE30ITACHOCTH).
4 [Ipaktnueckas pabora Ne 2 «HaOmromeHwe 3a ropsield CBEYOM. 1
YcTpolicTBO 1 paboTa CIUPTOBKMY.
5 | MoaenupoBanue. 1
6 | Xumuueckue 3HaKU U GOPMYIIBL. 1
7 | Xumus u Qusnka. 1
8 | ArperatHble COCTOSIHUS BEIIECTBA. 1
9 | Xumus u reorpadusi. 1
10 | Xumwus u Guosnorusi. 1
11 | KayecTBeHHbIE peaklIUi B XMMHH. 1
12 OO6o0mmenne W akTyalu3alus 3HAHUW MO TeMe «XHUMHS B IIEHTpPE 1
€CTECTBO3HAHMUSI)
MaremaTtuka B Xxumuu (9 4.)
13 | OTHOCHUTENbHBIE aTOMHAsI U MOJICKYJISIpHAS. MACCHI 1
14 | MaccoBas 10151 3JIEMEHTa B CJI0’)KHOM BEIIECTBE 1
15 | YucTsle BemecTBa U CMECH 1
16 | OOGbemHas 0715 ra3a B CMECH 1
17 | MaccoBas 1071 BEIIeCTBa B pacTBOpeE 1
18 HpaKTI/I‘-IuCCKaH ;u)a60Ta Ne 3. « IlpuroToBienue pacTBopa c 3aJaHHOMI 1
MacCOBOM J0JI€il paCTBOPEHHOTO BEIIECTBAY
19 | MaccoBas momis mpumeceit 1
20 | Permenwne 3a1a4 v ypaXHEHUH 110 TeMe «MareMaTuka B XUMHUI 1
21 | KontpoabHas padora Ne 1 nmo teme «MaTeMaTnka B XUMHI) 1
ABjaenus, npoucxoasmue ¢ Bemecrsamu (10 4.)
29 AHanu3 KOHTpOJIj:HOfI pabotbl. Paznenenune cmeceil. CriocoObl 1
pazJiesieHns cMeceil.
23 | ®unpTpoBaHue 1
24 | Ancopbuus 1
25 | lucTunsus Wv eperoHkKa. 1
26 Ob6cyxaeHne pe3yabTaToB MpakTU4YecKoil paboTsl Ne 4 «BripamuBanue 1
KPUCTAJIJIOB COJIN» (TOMAITHHUI OTIBIT)
27 | Ilpaktrueckas padora Ne 5 «OuncTka noBapeHHON COIMY. 1
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XUMUYEeCKHEe peaklud. YCIOBUS NPOTEKaHUS U  MpPeKpalieHus

28 XUMUYECKUX peakuui. [Ipu3Haku XMMUYECKUX peaKIuil.
29 OOcyxaeHrue pe3ysbTaToB MPaKTHYECKOH paboTel Ne 6 «M3yueHue
rpoiiecca KOppo3uu xeje3ay (JOMAIIHHHI OIbIT)
30 O6oOmenne ©  aKkTyaau3alus 3HaHUH 10 Teme  «SIBieHus,
MIPOUCXOSIINE C BEIIECTBAMMI.
31 KonTpoabHass padora Ne 2 mo teme «SIBjieHHsI, MPOUCXOASIIHE C
BeleCTBAMM»
Paccka3pl mo xumuu (3 4.)
AHanu3  KOHTPOJBHOM  paboThl.  YueHWYeckas  KOH(EpEHIUs
32 | «Bolgatonyecss pyccKue yueHble XMMHUKH» O KM3HH U JAESTeIbHOCTU
M.B. Jlomonocoga, JI.11. Menneneesa, A.M. bytieposa
Konkypc cooOmenuii yyamuxcs «Moe Hr0OMMOE XHUMHUYECKOE
33 | BemectBO». OO0 OTKPHITUHM, MOJYYEHUHM U 3HAYCHUU BBIOPAHHOTO
BEIIECTBA
34 KoHkypc yudeHHUECKHX MpOEKTOB, MOCBSIICHHBIM HCCIEAOBAaHUSIM B

00JIACTH XMMHYECKUX PEeaKIni
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