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Ilnanupyembie pe3yabTaThbl H3yYeHHs Y4eOHOI0 NpeaMera

JINYHOCTHBIE Pe3yabTaThbl:

- 3HaHue U NOHUMAHUE: OCHOBHBIX HCTOPUYECKHX COOBITHUH, CBA3aHHBIX C Pa3BUTHEM
XUMUH; TOCTHKEHUH B OONACTH XMMHU M KyJIBTYPHBIX TPaIULIMNA CBOEH CTpaHbl (B TOM 4HCIIE
Hay4HbIX); OOLIEMUPOBBIX TOCTHKEHUI B 00NACTH XMUMHH;, OCHOBHBIX MPHUHIIMIIOB W MPaBHII
OTHOIIICHUS K MPHUPOE; OCHOB 3J0POBOT0 00pas3a >KU3HU U 370pOBhECOEpEraromnux TeXHOJIOTHil;
IIpaBUJI TIOBEICHMS B YPE3BBIYANHBIX CHUTYallUsX, CBA3AHHBIX C BO3JEHCTBHEM PA3JIMYHBIX
BEIIECTB; OCHOBHBIX IpaB M OOS3aHHOCTEW TpakAaHUHA (B TOM 4YHUCIE OOy4aromerocs),
CBSI3aHHBIX C IMYHOCTHBIM, MPO(PEeCCHOHATBHBIM U KU3HEHHBIM CaMOOIIPEIETICHHUEM; COLUATbHON
3HAUUMOCTH U COJIepKaHus podeccui, CBI3aHHBIX C XMMHUEH;

- 4y8CmMeEo 20pOOCmU 38 POCCUNCKYIO XMMHUYECKYIO HAyKy U JOCTHKCHHSI YUEHBIX; YBa)KEHHE
U TIPUHATHE JOCTIKECHUH XUMHHM; JIFOOOBb M OEpeKHOE OTHOIIEHUE K NMPHUPOJIE; YBAKECHUE U YUET
MHEHHU OKPYKAIOIINX K JUYHBIM JOCTHUKEHUSAM B U3yYEHUU XHUMUH;

- npusHamue UEHHOCTU COOCTBEHHOIO 3J0POBbS U 370POBbSl OKPYXKAIOIIUX JIFOJCH;
HE0OXOJMMOCTH CaMOBBIPaXKEHUSI, cCaMOpean3aliy, COIIMATIBLHOTO MPU3HAHMUS;

- OCO3HaQHUe CTEIEHM TOTOBHOCTH K CAMOCTOSATEIBHBIM IIOCTYyIIKAM U JEHUCTBUSM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

- nposeéneHue  JKOJIOTHUECKOTO  CO3HAHMs,  JOOpOXKENaTeIbHOCTH, JOBEpUS U
BHHUMATEJIbHOCTH K JIFOJIM, TOTOBHOCTH K COTPYAHHYECTBY; HHUIIMATUBBI U JIFOOO3HATEILHOCTH B
U3yUYCHUH BELIECTB U IMPOIECCOB; YOEKIEHHOCTH B HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BAHHUS
JIOCTUKEHUIN HAyKH U TEXHOJIOTUI;

- YMeHue yCTaHABJIUBAaTh CBA3M MEXKAY LIEIbIO U3yUYECHHUs] XUMHUU U TEM, JJI YEro 3TO HYXKHO;
CTPOUTH >KU3HEHHbIE U MpOodeccHOHaIbHbIE TUIAHBI C YUYETOM YCNEUIHOCTH H3YyYEHHUs XMUMHU U
COOCTBEHHBIX IIPHOPHUTETOB.

MeTanpeaMeTHble pe3yJbTaThl:

- UCNONb308aHUe PATHYHBIX HWCTOYHUKOB XMUMHYECKOH HH(OpMAIWM; MOJydYeHHE TaKoH
UH(pOPMaIUK, €e aHaJu3, MOJrOTOBKAa Ha OCHOBE ATOTO aHAIN3a WH(POPMALMOHHOTO MPOIYKTa U
ero MPe3CHTAIHS;

- NpumeHenue  OCHOBHBIX  METOJOB  IO3HaHMWS  (HAONMIONEHUs,  AKCIIEPHMEHTA,
MOICIUPOBAHHNA, USMEPCHUA U T.)I.) JJI U3YYCHHA XUMUYCCKUX O6’I)€KTOB;

- UCNONb306aHUe OCHOBHBIX JIOTMYECKMX OIepauuil (aHaiu3a, CHHTE3a, CpaBHEHMS,
00001IeHNs, J0Ka3aTeNbCTBA, CHUCTEMaTU3alMM, KiIacCUPUKAUU U JAp.) TP H3YUCHHH
XMUMUYECKHX OOBEKTOB;

- hopmynuposarue BEIBOAOB U YMO3AKITIOUCHUH M3 HAOMIOACHNN U N3yUYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEN;

- NpocHO3UpOBaHUe CBOWCTB BEUIECTB HA OCHOBE 3HAHMS MX COCTaBa W CTPOCHHS, a TAaKXKe
YCTaHOBJICHHSI aHAJIOTUH;

- hopmynuposanue AACH, TUTIOTE3 U IyTEH MPOBEPKH UX UCTUHHOCTH;

- onpedenenue LieNel M 3aad y4eOHOM M HMCCIe0BaTeNbCKON NEATETbHOCTH U MyTeH uX
JOCTHXKECHUS,

- packpvlmue MPUINHHO-CIICICTBEHHBIX CBA3EH MEXy COCTaBOM, CTPOEHHEM, CBOIICTBaMH,
MPUMCHCHUEM HAXO0XKIACHUEM B IPHUPOAC U MMOJTYUYCHHUEM BaXHEHIITNX XUMHUUECKUX BCUICCTB,

- apryMeHTanusi COOCTBEHHOW TMO3UIMM M €€ KOPPEKTHPOBKA B XOJE JUCKYCCHUH IO
MarepuagaM XHMAYECKOTO COICpPIKaHuSI.

IIpenmeTHbIe pe3yabTaThl:

B noznasamensnoit chepe:

3nanue (nonumanue):

- XUMHUYECKON CUMBOJIMKH: 3HAKOB XUMHUUYECKHUX 3JIEMEHTOB, (DOPMYJI XUMUYECKUX BEILIECTB,
YpPaBHEHUN XUMUYECKHUX PEaKLINM;



- BQXXHEHIIMX XUMUYECKUX MOHSTHI: BEIIECTBO, XUMHUYECKHI 3JIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTEIIbHBIC aTOMHasi W MOJICKYJSIpHAs MAacChl, WOH, KaTWOH, aHWOH, XHUMHUYECKas CBS3b,
ANIEKTPOOTPULIATEITLHOCTh, BaJIECHTHOCTh, CTENIEHb OKUCIICHUS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BeM, pacTBOPBI, ODJICKTPOIHUTHI M  HEIJIEKTPOJIUTHI, ANCKTPOIUTHYECKAs IUCCOIMAIIHS,
OKHUCJIUTEIh W BOCCTAaHOBUTENb, OKHCIECHHE W BOCCTAHOBIICHHE, TEIUIOBOM A (heKT peakiuu,
OCHOBHBIE THIIBI PEAKIINM B HEOPTAHMYECKOW XUMUU;

- (GOpMYITHPOBOK OCHOBHBIX 3aKOHOB M TEOPUN XHMHH: aTOMHO-MOJEKYJISPHOTO YYCHHS,
3aKOHOB COXpPaHEHHUSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa  BEHIECTB, ABOTrajpo;
[Tepuognueckoro 3akoHa /[. 1. MenaeneeBa; Teopur CTPOEHHsS aTOMAa M YYEHHS O CTPOEHUHU
BEILIECTBA; TEOPUH IEKTPOITUTUUECKON TUCCOLMAIMN U YUEHUS O XUMHUYECKON peaKiivu.

Ymenue nazvieamn:

- XUMUYECKHUE AIEMEHTHI;

- COCIMHEHUS U3yUYEHHBIX KJIACCOB HEOPIaHUYECKUX BEILLECTB;

- OpraHuM4YecKue BelllecTBa Mo HUX (opMmyie: MeTaH, 3TaH, HTHIEH, alleTUJIeH, METaHoI,
JIMLEPHH, YKCyCHAsl KUCIIOTa, IIIF0K03a, caxaposa.

ObvsacHenue:

- ()M3UYECKOTO CMBICIIA AaTOMHOTO (TIOPSAKOBOTO) HOMEpPa XUMUYECKOTO AJIEMEHTa, HOMEPOB
rpynnel u nepuona B llepuogmueckoit cucreme .M. MennpeneeBa, K KOTOPBIM 3JEMEHT
MPUHAJICIKHUT;

- 3AaKOHOMEPHOCTE M3MEHEHHS] CTPOCHHSI aTOMOB, CBOMCTB AJIEMEHTOB B MpeEeIax MajbIX
MEPUOMIOB U A TPYyII, a TAK)KE CBOWCTB 00pa3yeMbIX UMU BBICIIUX OKCHJIOB U TUIAPOKCHJIOB;

- CYITHOCTH MPOIECCa AMEKTPOTUTHICCKON TUCCOIMAIINN U PEaKIInii HOHHOTO OOMeHa.

Ymenue xapaxmepuzosams:

- XHMHYECKHE OJJIEMEHTHl (OT BOJOpO/A MO KajbIlMs) HA OCHOBE HUX TIOJOXKEHUS B
[Tepronnueckoii cucteme xuMudeckux snemeHToB J[.M. MeHneneeBa u 0COOEHHOCTEH CTPOCHUS
HX aTOMOB;

- B3aUMOCBSI3b MEXKYy COCTaBOM, CTPOEHHEM U CBOKMCTBAMU HEOPraHUYECKUX BEILIECTB;

- XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEHIECTB (OKCHIOB, KHUCIIOT,
OCHOBaHMM, aM(POTEPHBIX COCTMHEHUH U coJIei).

Onpeoenenue:

- COCTaBa BEIIECTB M0 UX GhopMyram;

- BAJICHTHOCTH M CTEIIEHH OKUCJICHUSI JIEMEHTOB B COCIMHEHUY;

- BUIOB XUMUYECKOH CBSI3U B COCTMHEHUSX;

- TUIIOB KPUCTAJUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;

- IPUHAUIEKHOCTHU BEIIECTB K ONPEICIICHHOMY KJIACCY COCIMHEHUM;

- TUTIOB XUMUYECKUX PEAKIIHIA;

- BOBMOXKHOCTH MPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa.

Cocmasnenue:

- cxeM cTpoeHuss atoMoB mepBbix 20 »smementoB llepuoanueckorr cucremsr JI.U.
Menpeneena,

- (hopmyn HEOpraHUYECKUX COCAMHEHUI N3YUYECHHBIX KIIACCOB;

- YPaBHEHUI XUMHUYECKUX PEaKIIHil.

besonacnoe obpawenue ¢ XAMUUYECKOHN MOCYIOM 1 J1aOOPATOPHBIM 000pyA0BaHHEM.

IIposedenue xumuueckoeo sxcnepumenma:

- TOATBEPXKIAIOLIETO XUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHUYECKUX
BEILECTB;

- HOATBEPKIAOIIETO XUMHUYECKHUI COCTAB HEOPTaHUUECKUX COCUHEHUM;

- MO0 TIONYYCHHIO, COOMPAHHWIO M PACIIO3HABAHUIO Ta3000pa3HBIX BEMIECTB (KUCIOPO/A,
BOJIOPOJIa, YIVIEKHCIIOTO Ir'a3a, aMMHUaKa);

- M0 ONpEAENICHUI0 XJIOpUA-, Ccyiab(dar-, KapOOHAT-MOHOB M HMOHA aMMOHHS C TIOMOIIBIO
Ka4eCTBEHHBIX PEaKIUil.

Buviuucnenue:



- MacCOBOM JIOJM XUMUYECKOTO 3JIEMEHTA M0 POopMyIie COSTUHEHUS;

- MacCOBOM JIOJIM BEIIECTBA B PACTBOPE;

- Macchbl OCHOBHOT'O BEIIECTBA MO U3BECTHOW MAacCOBOM J0JI€ MPUMECEH;

- 00bEMHOM O KOMIIOHEHTA Ta30BOM CMECH;

- KOJIMYEeCTBa BEIECTBA, 00bEMa HIIM MACChl BEIIECTBA MO KOIUYECTBY BELIECTBA, 00BEMY
WJTM Macce peareHTOB WM MPOIYKTOB PEAKIIUH.

Hcnonvzosanue npuobpemeHHbIX 3HAHUL U YMEHUU 6 NPAKMUYECKOU OesamelbHOCmU U
NOBCEOHEBHOU HCUSHUL!

- s 6e30macHOro oOpalleHHs ¢ BEHIECTBAMHU W MaTepuajaMHi B TOBCETHEBHOW >KU3HH U
IpaMOTHOFO OKa3aHUus nepBoﬁ IIOMOIITHN HpI/I OKOoTraxX KHCJIOTaMH U LICJI0YaMu,

-I171s1 OOBSICHEHUS OTAENbHBIX (DaKTOB M MMPUPOIHBIX SBIICHHIA,

- JJIA KpHTH‘—I@CKOfI OIICHKN I/IH(l)OpMaIII/II/I O BC€IICCTBAX, I/ICHOJ'IBSYGMI)IX B 6LITy.

Coaep:xanue yue0HOro nmpeamera
(1 4 B Hegento; Bcero 34 4.)

Tema 1. Xumus B neHTpe ecrectBosHanusi (13 1)
Xumusi kax wacme ecmecmeosnanus. Ilpeomem xumuu. XUMHS — 4YacTb €CTECTBO3HAHMSL.
B3auMooTHoIeHUs1 yenoBeka U OKpykaromiero mupa. llpenmer xumun. dusmyeckue Tena u
BemlecTBa. CBolcTBa BenecTB. [ [puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.
Habnoodenue u sxcnepumenm kax memoowl uzyueHus ecmecmeosHanus u xumuu. Habnaronenue kak
OCHOBHOM METOJ MO3HaHUsI OKPYXKAIOIIEero MUpa. YCIOBUS MpoBeaeHUs HaOmroneHus. ['umnoresa.
OkcnepumeHT. BeiBon. Ctpoenue minamenu. Jlaboparopus u o60pyoBaHue.
Mooenuposanue. Mogenb, MonenupoBanre. OcoOEHHOCTH MOJEIMPOBaHUs B Teorpaduu, pusnke,
Oouonornu. Monenu B Ouonoruu. Mymspku. Momenn B ¢usuke. DnekTpodopHas MalluHa.
l'eorpaduueckne monmenu. XUMHUYECKHE MOJAENU: IMpeaMeTHble (MOJENM aroMa, MOJEKY,
XUMHYECKHX W TPOMBIIUICHHBIX TPOU3BOJCTB), 3HAKOBbIC, WM CHUMBOJbHBIC (CUMBOIBI
AIIEMEHTOB, (hOPMYJIbI BELIECTB, YPAaBHEHHSI pEaKIIUii).
Xumuueckue 3Haku u @opmynvl. XUMHUUECKUN 3JI€MEHT. XUMHUYECKHe 3Haku. VX oOo3HaueHwue,
Ipou3HoIIeHne. XuMuueckue ¢opmynsl BemecTB. [IpocTsie u ciiokHble BemiecTBa. MHaekch u
ko3 punmentsl. KauecTBEHHBIN 1 KOIMYECTBEHHBIN COCTAB BEIIECTBA.
Xumus u ¢uszuka. YHUBEPCAIBHBIA XapaKTep TMOJOKECHHN MOJEKYISIPHO-KHHETHICCKON TEOPHH.
[lonsiTus «arom», «momekyna», «uoH». CrpoeHue BemniecTBa. KpucCTamiMueckoe COCTOSHHE
BenlecTBa. Kpucraminueckue pemieTkd TBepabix BemecTB. Auddysus. bpoyHoBckoe IBHKEHHE.
BemiectBa MOJNEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHMsS. ATperaTHble COCTOSIHUS BEIECTB.
[TonsiTue 006 arperaTHOoM COCTOSHUHM BemiecTBa. Pu3MYECKHME M XUMHUYECKUE SBJICHHS.
["a3000pa3Hble, )KUAKHE U TBEp/ble BelecTBa. AMOp(HBIE BEIIeCTBa.
Xumusi u ceoepaghus. Ctpoenue 3emiu: aapo, MaHTHs, Kopa. Jlutocdepa. MuHepasnsl u ropHsie
nopoabl. MarmMaTudyeckue U OCaJlouHble (HEOPraHWYEeCKHME M OpraHMYecKHe, B TOM UHUCIE U
TOPIOYHE) TTOPOJIBI.
Xumus u 6uonozus. XUMAYECKUI COCTaB KUBOW KIIETKU: HEOPraHMYecKue (BoJa U1 MUHEpaJIbHbIE
CONM) W opraHuyeckue (OermKu, KUPBI, YITIEBOJbI, BATAMUHBI) BEIIeCTBA. bronorudeckas poJib
BOJbI B KUBOU KieTke. PorocunTe3. Xiopopmni. buonormueckoe 3HaueHHE >KUPOB, OCIKOB,
3(UpPHBIX Mace, yIJIeBOI0B M BATAMHHOB JUIS KU3HEACSTEIbHOCTH OPTaHU3MOB.
Kauecmeennvie peaxyuu 6 xumuu. KauectBeHHble peakuinu. Pacrio3HaBaHUE BELIECTB C TOMOIIIBIO
KaYECTBEHHBIX peakiuil. AHanmuThudeckuil curdai. OnpeaensieMoe BEeIeCTBO U PEaKTUB Ha HETO.

Jlemoncmpayuu
*Koutekiss pa3iaudHbIX MPEAMETOB WU Qororpaduii MPEAMETOB W3 ATIOMUHHS IS
WJUTIOCTPAIIMM UJIEU «CBOMCTBA — IMPUMEHEHHEY.

*YuyebHOe 000pyIOBaHME, HCIOIB3yEeMOE Ha ypokax (usuku, Ouonoruu, reorpadpuu u
XUMUH.
*OnexkrpodopHas mammHa B JAeiictBuM. eorpaduueckue mozpenu (miolyc, Kapra).



buonornueckue monenu (MyJsKH OpPraHOB U CHUCTEM OpIraHOB
pacTeHui, JKUBOTHBIX W uesioBeka). dusznueckre U XUMHUYECKHE MOJENIU aTOMOB,

MOJIEKYJ BELIECTB M KPUCTAJUIMYECKUX PELIETOK.

*O0beMHBIE U MIAPOCTEPHKHEBBIE MOJENIN BOJbI, YIVIEKHCIOIO U CEPHHUCTOTO ra3os,
METaHa.

*O0pas1sl TBEPABIX BELIECTB KPUCTAJTNYECKOTO ctpoenust. Mogaenu
KPUCTAJNINYECKUX PELIETOK.

*Boma B Tpex arperarHblX cOCTOSHUSX. KoNieKnusi KpUCTANIMYECKUX M aMOpPPHBIX
BELIECTB U U3JEINI U3 HUX.

*Konnekuus MuHepanoB (Ja3ypuT, KOPYH, XaJIbKOMUPUT, (PIIOOPUT, TATUT).

*Komnekuus ropHeIX mopoj (TpaHuT, pa3auuHble (POPMBI KalblUTa — MEJ, Mpamop,
W3BECTHSK).

*Kosiekuus roprounx UCKomaeMbIX (HeTh, KAMEHHBIH yroib, CIaHIbl, TOPO).
Llemoncmpayuonnvie sKkcnepumenmol

*Hayynoe HaOmroneHMe M €ro omnucaHue. M3ydyeHue CTpOeHHs IUTaMeHH.

*CriupToBasi 3KCTpaKLUs XJIOpOopUILIa U3 3€JCHBIX JTUCTHEB PACTCHHM.

*«IlepennBaHue) yIIeKHCIIOrO ra3a B CTaKaH Ha yPaBHOBELIECHHBIX BECaX.

*KauecTBeHHas peakuus Ha kuciopon. KauecTBeHHas peaklivs Ha YITICKUCIIBIN Ta3.
JlabopamopHule onvimbl

*PacnpocTpaneHue 3anaxa oJIeKoJI0Ha, TyXOB WU €30[0paHTa Kak nporecc tuddys3uu.

*HabGmronenre 6poyHOBCKOTO IBUKEHUS YaCTHUEK YEPHOI TYIIH 1OJ] MUKPOCKOIIOM.

*Jluddy3us nepManranara Kajius B )KeJIaTHHE.

*O0Hapy»xeHue 3(pUpHBIX Macel B aleIbCHHOBOM KOpOUKe.

*J/I3yueHne rpaHuTa ¢ IOMOIIBIO YBEIMYUTEIHHOTO CTEKJIA.

*OmnpeneneHue coaepKaHus BOIbI B PACTEHUM.

*O0OHapyKeHHE Maclla B CEeMEHax IOJICOIHEYHHUKAa M TPELKOro opexa.

*O0HapyXeHre Kpaxmasa B MIICHHYHOH MyKe.

*B3aumonelictTBue ackopOMHOBON KHUCIOTHI C uojoM (ompezaeneHue ButamuHa C B
Pa3INYHBIX COKaX).

[IpomyBaHue BBIABIXAEMOI0 BO3/lyXa Y€pPE3 U3BECTKOBYIO BOJY.

*O0HapyKeHHe U3BECTKOBOM BOJIbI CPEAM PA3IUUHBIX BEILIECTB.
Lomawmnue onvimoi

*/3roToBieHre Mojelel MOJEKYl XMMHMUYECKHMX BEIIECTB W3 IUIACTUIIMHA.

*J[lucddy3us caxapa B Boze.

*OmBITHI ¢ MyCTON 3aKPBITOM IJIACTUKOBOM Oy TBHUIKOM.

*O0HapyXeHHe KpaxMalia B IPOIyKTaxX MUTaHUs; S0J0Kax.
IIpakmuueckas paboma N 1. 3HaKOMCTBO € JJabOpaTOpHBIM 0OOpyaoBaHueM. [IpaBuiia TEXHUKH
0€30IacCHOCTH.
IIpakmuueckas paboma N 2. HabnroneHue 3a ropsieii cBe4oil. YCTpoHcTBO U paboTa CHUPTOBKH.
Tema 2. MaremaTudeckue pacuerbl B XuMuu (9 u)
OmmuocumenvHvle amoMHAs U MOReKYIApHas maccyl. OTHOCUTEIbHAS aTOMHAsl Macca 3JIEMEHTA.
MonexkynspHas macca. Onpe/ieneHre OTHOCUTENIbHON aTOMHOM MacChl XUMUYECKUX JIEMEHTOB 10
tabmuue Jl. 1. MenneneeBa. HaxoxieHre OTHOCUTEIBHOI MONIEKYIIpHON Macchl 1o (hopmyiie
BEIIECTBA KaK CYMMbI OTHOCUTEIbHBIX aTOMHBIX Macc, COCTAaBIISIOIINX BEIIECTBO XUMUYECKUX
AIIEMEHTOB.
Maccoeas dons snemenma 6 cnosicnom eewyecmee. I1oHsATHE O MACCOBOM J0JI€ XUMUYECKOTO
sNeMeHTa (W) B CIIOKHOM BEILIECTBE U €€ pacyeT Mo (opMyIie BelecTna.
Yucmeoie seugecmea u cmecu. Yuctole BemectBa. Cmecu. [eTreporeHHbIe 1 TOMOT€HHBIE CMECH.
["a3000pa3Hbie (BO3AYX, MPUPOIHBIIA Ta3), )KuAKue (HeTh), TBepbIe CMECH (TOPHBIC TTOPOIBI,
KyJUHApHbIE CMECHU U CUHTETUYECKHE MOIOIINE CPEJICTBA).



Obvemnas dona eaza 6 cmecu. Onpenenenue o0beMHON gomu ra3a (¢p) B cmecu. Cocras
arMocepHOro Bo3ayxa v IpUpoHoro ra3a. Pacyer o6bema J1onu ra3a B CMecH 1o ero o0beMy U
HA000pOT.
Maccosas dons eewgecmea 6 pacmseope. MaccoBasi 1011 BelecTBa (W) B pacTBOpe.
KonuenTtpanus. PactBopurens 1 pacTBOPEHHOE BelIeCTBO. PacueT Macchl pacTBOPEHHOTO
BEIIECTBA I10 Macce pacTBOpa U MacCOBOM JI0JI€ paCTBOPEHHOIO BEIIECTBA.
Maccosas oona npumeceii. I1oHsiTHE 0 YMCTOM BelleCTBE U puMecH. MaccoBast 107151 IPUMECH
(w) B oOpasiie ucxogHoro BemectBa. OCHOBHOE BEIIECTBO. PacueT Macchl OCHOBHOTO BEIIECTBA
10 Macce BELIECTBA, COAEPIKALIETO ONPEACIEHHYI0 MACCOBYIO JIOJIO IPUMECE.
Jlemoncmpayuu
* Komneknust pa3iavuHbIX BUIOB MpaMopa U U3JIEIUNA U3 HETO.
» CMech peuyHoro M caxapHOTO MecKa U UX pa3JelieHue.
* Komnnekiust He(TH 1 HeTENpPOYKTOB.
» Kosekius OBITOBBIX CMECEH.
* Jluarpamma cocraBa aTMoc(hepHOro Bo3ayxa. JlmarpaMma cocraBa NpupoIHOro rasa.
» Komnekuust « MuHepasl ¥ TOPHBIE TOPOIBD».
Lomawrnue onvimut
* I3yyeHne cocTaBa HEKOTOPHIX OBITOBBIX U (PapMalleBTUUECKUX MPENapaToB, COAEPIKAIINX
OIIPENIETICHHYIO J10JII0 TPUMECEM.
Ilpakxmuueckass paboma Ne 3.  IlpuroroBneHwe pacTBOpa C 3aJaHHOW MAaCCOBOW JoJiei
pPacTBOPEHHOIO BELIECTBA.
Tema 3. SIBiaenusi, npoucxoasimue ¢ Bemecrsamu (9 4)
Pazoenenue cmeceu. CiocoObl pa3eneHus cMeceil n ouncTka BeuecTB. Hekotopslie npocreiimme
Croco0bl pa3/iesIeHUs] CMECeil: MpocenBaHue, pa3iejieHue CMeCel MOPOIIKOB JKeJie3a U Cephl,
OTCTauBaHUE, IeKaHTaLUs, IEHTPpU(YTUpOBaHKE, pa3ieJieHUe C TOMOILBIO ASTUTEILHON BOPOHKH,
¢unsTpoBanue. GunsrpoBanue B 1abopaTopuu, ObITY U Ha pou3BoacTBe. [loHaTue o punprpare.
Ancop6uust. I[Tonarue 06 agcopOuun u agcopdeHTax. AKTUBUPOBAHHBIN
YTOJIb KaK BaKHEUIITUH afCOPOCHT. YCTPOMCTBO MPOTHBOTA3A.
Hucmunnayus, unu nepeconka. JJuctTuiuauus (MeperoHka) Kak Mporecc BbIIEICHUs BEIEeCTBa U3
KHUIKOM cMecH. JIMCTUIUTMPOBaHHAs BoJla M 00J1acTH ee mpuMeHeHus. Kpucramnuzanus win
BbIapuBanue. Kpucramimsanus 1 BeIIapuBaHKE B IAOOPATOpUHU (KPUCTAIIIM3aTOPBI U
dapdopoBble Halky A1 BblapuBanusi) u npupozne. [leperonka Hedtu. Hegrenpoaykrsr.
@pakiMOHHAas MEPEroHKa )KUIKOTO BO3AYXa.
Xumuueckue peakyuu. Ycnosus npomekanus u npeKpaujeHuss XUMu4eckux peakyui. XuMHUUecKHue
peaKkLuy KakK IIpoLecc NPEBPALICHHsI OTHUX BEILECTB B APyTHE. YCIOBHsI IPOTEKAHUS U
MIPEeKpaIEeHUs] XUMUYEeCKUX peakiuil. COnpuKOCHOBEHNE (KOHTAKT) BEIIECTB, HarpeBaHHe.
Karanuzarop. Murubutop. Ynpasnenue
peakuusMU TOPEHUs.
Ipusnaku xumuyeckux peaxyuti. IIpu3HaKM XUMHUYECKUX PEAKLMI: N3MEHEHHE 1IBETA,
o0Opa3oBaHMe 0CajKa, pACTBOPEHHUE MOIYYEHHOIO 0Ca/IKa, BbIJIEJICHHUE ra3a, MOsBJICHUE 3amaxa,
BBIJIEJICHUE UJIU TOIVIOLIEHUE TEIUIOTHI.
Jlemoncmpayuu
» ®unsTp lorTa. Boponka broxHepa. YcraHoBka s GUIBTPOBAHMS MO/ BAKYYMOM.
* PecriupaTopHble Macku U MapieBble TOBSI3KU.
* [IpoTuBoras u ero ycTpoucTBo.
» Komnexuusa «HedTs u HEDTETpOAYKTH.
Lemoncmpayuonnvie sxcnepumeHmol
* Paznenenue cMecH mopoika cepbl U KeJIEe3HbIX OMUIIOK.
* Paznenenue cMecH Mopolka cepsl U Mecka.
* Paznenenue cMecH BOJbI U paCTUTENLHOIO Macja ¢ MOMOIIBIO IeTUTEIbHON
BOPOHKH.



° HOJ'Iy‘-ICHI/Ie ,Z[HCTHJIHHPOB&HHOFI BOJbI C IIOMOIIBIO J'Ia60paT0pH0ﬁ YCTAHOBKHU IJIA

MIEPETOHKH JKUIKOCTEN.
* Paznenenue cmecu mepMaHranara u AMXpomara Kajius crocodooM KpUCTaIIU3alUu.
* B3anMmozencTBre )KeIe3HbIX ONMWIOK U MTOPOIIKA CEpPhI ITPXU HarpEeBaHUMU.
* [TosryyeHne ynIeKkHUcCIoro raza B3auMOJICHCTBUEM MpaMopa ¢ KUCIIOTOU 1

0OHapyKeHHE €ro ¢ IOMOIIBIO U3BECTKOBOM BOBI.
» Karanutuueckoe pa3iokeHue Mepokcuia Boopoia (KaTanu3arop — JUOKCH]L

mapranma (I1V)).

° O6Hapy>1<eHHe pacTBOpa mMejaIo4u € MOMOIIBIO HHAUKATOPA.

* B3aumopeiicTBre pacTBopa nepMaHraHara Kajaus U pacTBOpa IUXpOMaTa KaJus C

pacTBOpOM Cyib(puTa HATPUS.
* BzanMmozelicTBrue pacTBopa epMaHraHara Kajaus ¢ aCKOpOMHOBOM KUCIIOTOM.
* B3aumopelicTBE XJIOpHIa Kee3a € KEITOW KPOBSIHOM CONBIO U TUAPOKCHIOM

HaTpus.

» B3aumogeiictBue runpokcua xenesa (I1I) ¢ pactBopom constHON KUCTOTHI.
Jlabopamopnvie onvimol

* AnicopO1ust KyKypy3HbIMH MaJT0YKaMHU MMapOB MaxXy4yuX BEIIECTB.

* lI3yueHne ycTpOMCTBA 3aKUTAJIKH U IIJIaMEHH.
Lomawnue onvimul

* Pa3znenenue cmecu CYXOro MoOJIoKa U p€4HOro mecka.

» OTcTanBaHMe B3BECU MTOPOLIKA JJIS1 YUCTKU MTOCYbl B BOJIE U €€ JeKaHTaIusl.
* AncopO1usi aKTUBUPOBAHHBIM YIJIEM KPACSIIHUX BEIIECTB MENCU-KOJIbI.
* PactBopenue B Bojie Tabnerku acnupuna YIICA.

* [IpuroroBneHne N3BECTKOBOM BOJIBI U OIBITHI C HEH.

* N3yuenne cocraa CMC.
IIpakmuueckas paboma Ne 4. OunucTka NOBapEeHHON COJIH.
Tema 4. Paccka3zbl mo xumum (34)

Brinaromuecs pycckue yueHble-XxUMUKHU. JKu3Hb 1 gesrenbHocTs M. B. Jlomonocosa, /. U.

Menpeneesa, A. M. bytneposa.

MHuoroo0Opa3ne XUMHYECKIX BEIIECTB.
MHuoroo6pasue XUMHYECKUX PEaKIIHiA.
Temaruyeckoe MIIAHMPOBAHNE, B TOM YHCJIE C y4eTOM pado4yeil NpOrpaMMbl BOCIIUTAHUS C
YKa3aHMeM KOJHM4YeCTBA 4YaCO0B, 0TBOAMMBbIC HA OCBOCHHE KAKI0# TeMbl

Ne | Ha3sBanue pasnena, ConepxaHue BOCIUTaHUS Komnu KonnuecTso [Ipume
TEMBI €CTBO | JIaDOpaTOpHBIX | 4YaHHE
YacoB | U MPAKTUYECKUX
5 pabor
1 | Beogusbrii EcrecTBeHHO — HAy4YHOE BOCIIUTAHHE: 1 JI Nel.
uHCTpyKTax 1o Th. | dopMupoBaHre MUPOBO33PEHICCKUX Komnexuus
XHUMHS KaK 4acThb NIPEICTABICHUN O BEUIECTBE U XUMUYECKOU pa3INYHBIX
€CTECTBO3HAHUS. peakinu, COOTBETCTBYIOIIMX COBPEMEHHOMY MPEIMETOB U
[Ipenmer xumumn. YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINX dbororpaduit

dusnueckue TeIa u
BernrecTBa. CBolcTBa
BEIICCTB.
[Ipumenenue
BEIICCTB Ha OCHOBE
HNX CBOMCTB.

OCHOBY JUIsl IOHUMAaHHUsI CYITHOCTH Hay4YHOU
KapTUHBI MUPA; MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOIHOU
CpelloH, O POJIM XMMHUH B IO3HAHUU ITUX
3aKOHOMEPHOCTEN

JIKOJI0TrNYeCcKoe BOCIIUTaHue:
(hopMupOBaHUE IKOJIOTHYECKU

MPEIMETOB U3
AITIOMUHHUSA 1S
WUTIOCTPALIUU
Haeu
«CBOMCTBA
MPUMEHEHUEY.




11e71eCO00pa3HOTO OTHOIIEHHUS K TIPUPOAE KaK
WCTOYHMKY KHU3HU Ha 3emiie, OCHOBE €&
CyHICCTBOBAaHUS, TIOHUMAaHHUA ICHHOCTHU
3I0pPOBOTO M 0€30MacHOr0 00pa3a >KU3HH,
OTBETCTBCHHOI'O OTHOLIICHUA K CO6CTBCHHOMY
(bu3nYeCcKOMY U NCUXHUYECKOMY 370POBbIO,
OCO3HAHHUS LIEHHOCTH COOJIOIEHUS TIPABHLT
0€301macHOTO MOBEICHHUS MPHU paboTe C
BCIICCTBAMU, a TAKIKC B CUTyallUsX,
YTPOXKAIOMIMX 3A0POBBIO U KU3HU JTIOIEH;
CMOCOOHOCTH PUMEHSTH 3HAHUS,
MOJTy4yaeMble MPH U3YYEHUH XUMUH, IS
pelIeHuUs 3a]1a4, CBSI3aHHBIX C OKPYXKAIOIIEH
MPUPOIHON CPeIOH, TOBBIIIIEHUS YPOBHSI
9KOJIOTUYECKOH KYJIBTYPBI, OCO3HAHUS
100aIbHOTO XapaKTepa IKOJIOTMYECKUX
po0JIeM U IMyTel uX peueHus NoCpeICTBOM
METOJIOB XMMHH; SKOJIOTUUYECKOTO
MBIIJICHUSA, YMCHUSA PYKOBOACTBOBATHCA UM B
[M03HABATEJIbHON, KOMMYHUKATUBHOU 1
COLMAJIbHOW MPAKTHUKE .

HaOmronenue xak
OCHOBHOHM METO
MMO3HAHUSA

OKPY’KalOIIero Mupa.

Venosus
MIPOBEICHUS
HaOJIFONEHUSL.
T'unote3a.
OKCIEPUMEHT.
BriBog. Ctpoenue
IJIAMEHH.

TpynoBoe BociuTanue: GopMHPOBAHKE
KOMMYHUKATHBHOW KOMIIETCHTHOCTH B
00IIIeCTBEHHO TMOJIE3HOM, YIEeOHO-
HCCIIEN0BATEIbCKOM, TBOPUECKON U APYTHUX
BUJIaX JCATEILHOCTH; HHTEpECca K
MIPAKTHYECKOMY U3yUYeHUI0 podeccuii u
TpyJa pa3InIHOrO POJia, B TOM YHCJIC Ha
OCHOBE MIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHOTO BhIOOpA
WHAVUBUIYATBHON TPACKTOPUH TPOIOJIKCHHUS
00pa30BaHMs C YUYETOM JIMYHOCTHBIX

JI Ne2. YueOnoe
obopynoBaHue,
UCTIOJIb3yEeMOe
Ha YpOKax
(076370478
OHoJIOruu,
reorpaduu u
XHMUH.

A9 1. Hayunoe
HaOIOIeHNE |
€ro OIMCaHHE.

JlaGoparopus u HWHTEPECOB U CIIOCOOHOCTH K XHMHH, Nzyuenue

o0opynioBaHue. 00I11€CTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH; CTpOEHUs
IUIAMEHHU.

[IpakTrueckas TpynoBoe Bocnutanue: popmMupoBanue [IpakTrueckas

pabora Ne 1 KOMMYHHMKaTUBHON KOMIIETEHTHOCTH B pabora Nel

«IIpaBuna TeXHUKH | OOIIECTBEHHO MOJE3HOH, Y4eOHO-

6€301acHOCTH MpH HCCIIEI0BATENbCKOM, TBOPYECKON U IPYTUX

pabore B kabuHeTe BUJaX JAESITEIbHOCTH; UHTEpeca K

XUMHU. 3HAKOMCTBO | NMPAKTUYECKOMY M3YUYEHHUIO Ipodeccuii u

¢ 1abopaToOpHBIM Tpy/la pa3JINYHOro posia, B TOM YHCJIE Ha

000py/10BaHUEM: OCHOBE IIPUMEHEHHUS IPEIMETHBIX 3HAHU 110

YCTPOMICTBO, XMMHH, OCO3HAHHOTO BbIOOpa

Ha3HauCHUE, MHAVBUAYAJIBHON TPAEKTOPUU IPOIOJIKCHHUS

IPUEMBI o0pa30BaHUs ¢ yUETOM JIMYHOCTHBIX

oOpaleHus». HUHTEPECOB U CIIOCOOHOCTH K XUMHUH,

WNucrpykrax no Th. | 0011ecTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

[IpakTrueckas TpynoBoe BociuTanue: GopMHpOBaHUE [IpakTrueckas

pabota Ne 2 KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B pabota No2




«Habmronenwue 3a
TOpSIIE CBEYO.
YerpoicTBo 1
paboTa CIIUPTOBKMY.
HNucrpykrax no Th.

00I1IeCTBEHHO MOJIE3HOI, yueOHo-
HCCIIEIOBATEILCKOM, TBOPUECKON U APYTUX
BUJIaX JCATEILHOCTH; UHTEpeca K
MPAaKTHYECKOMY MU3YUYEHUIO Tpodeccrii u
Tpy/a pa3JInYHOTO POJa, B TOM YHCIE Ha
OCHOBE TIPIMEHEHHS TIPEIMETHBIX 3HAHUH 110
XUMHH, 0CO3HAHHOTO BHIOOpa
VHIUBHTyaTbHOW TPACKTOPHH HPOIOIIKEHHS
00pa3oBaHMs C YIETOM JTHYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XHUMUH,
00I11eCTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

MonenupoBanue. TpynoBoe BocnuTanue: popmMupoBanue J{ Ne3.
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OnexTpodopHas
0OIIECTBEHHO TOJIE3HOH, y4eOHO- MaIlnHa B
HCCIIEIOBATEIbLCKOM, TBOPUYECKON U APYTUX JIEUCTBUU.
BUJIAX JEATEILHOCTH; HHTEpeca K I'eorpaduuecku
MIPaKTUYECKOMY U3yuYeHUIo mpodeccuil u € MoJeiu
Tpy/Aa pa3IMyHOro pojia, B TOM YUCIE HA (tmobyc, xapra).
OCHOBE MIPUMEHEHHUS MTPEIMETHBIX 3HAHUI 110 buonornueckue
XMMUH, OCO3HAHHOTO BBIOOpa MOJIENH
WHAUBUAYAIbHON TPAEKTOPUU MPOIOJIKECHHUS (MyIsKU
00pa3oBaHMs C YIETOM JIMYHOCTHBIX OpraHoB U
HWHTEPECOB U CIIOCOOHOCTU K XUMHUH, CUCTEM
00I11eCTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH; OpraHoB
pacTeHui,
KUBOTHBIX H
YeJI0BEKa).
Ou3nYeCcKue u
XUMHUYECKHE
MOJIENH
aToOMOB,
MOJIEKYJI
BELIECTB U
KpPUCTAJNINYECK
UX PEIIECTOK.
XUMHYECKUI EcrecTBeHHO — HayYHOE BOCIIUTAHME: J{ Ne4.
AIIEMEHT. (hopMHpOBaHUE MUPOBO33PEHUYECKUX OObemHbBIE U
XUMUYEeCKUe 3HaKH. | MPEICTaBICHHM O BEIIECTBE U XUMUYECKOM IapOCTEPIKHEB
Wx o6o3HayeHue, peakinu, COOTBETCTBYIOIINX COBPEMEHHOMY bI€ MOJICIH
MIPOU3HOIICHHUE. YPOBHIO Pa3BUTHUS HAYKU U COCTABISIONINX BO/IBI,
XumHuueckue OCHOBY JIJIsl TOHUMaHUS CyITHOCTH HAYYHOMH YIJIEKUCIIOTO U
dbopMyInbl BEMIECTB. | KAPTUHBI MUpPA; MPEACTaBICHUI 00 OCHOBHBIX CEPHUCTOTO

IIpocTsie U ciioKHBIE
BemrecTBa. MHmexcrl
U K03 PULIMEHTHI.
KadecTBeHHbIHN 1
KOJIMYCCTBEHHBIN
COCTaB BEIIIECTBA.

3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOTHON
CpeloH, O POJIM XMMHUH B IIO3HAHUU ITUX
3aKOHOMEPHOCTEN

rasoB, METaHa.

J1O Nel
«M3rotoBienue
MoJIeIeH
MOJIEKYJI
BEIIECTB M3
IUTACTUJINHAY.




Xumus ¥ pU3HKa.

EcTecTBeHHO — HayYHOe BOCIMTAHME:
(hopMupOBaHHE MUPOBO33PEHICCKUX
MIPEJICTABICHUN O BEIIECTBE U XUMUYECKON
peaKIuu, COOTBETCTBYIOLIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOLINX
OCHOBY JUIsl TOHUMAaHHUSI CYITHOCTH Hay4YHOU
KapTHHBI MUpa; IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI,
B3aMMOCBSA3SIX YeJIOBEKa C MPUPOAHON
Cpelioi, 0 pojii XMMHUU B TO3HAHUU ITUX
3aKOHOMEPHOCTEHN

I NeS OOpa3isr
TBEP/IBIX
BEIIECTB
KPUCTALTUTIECKO
ro
CTPOCHHUS.
Monenn
KPUCTAJUTUIECK
UX PEIIETOK.
JI Ne6
PacnpocTtpanen
ue 3araxa
OJICKOJIOHA,
TyXOB WJIH
J€30/I0paHTa
KaK IporLece
muhdy3un.
I Ne2
HaoOmronenune
OpOYHOBCKOTO
JBUKCHUS
JaCTHYEK
YEPHOU TyIIH
oJ
MHUKPOCKOIIOM.
O Ne2
Huddysns
caxapa B BOJ€.
JI-1

HucTpykTax
no Th.
Huddysust
MepMaHraHara
KaJus B
JKeJlaTHHE.
ArperaTtHbie EcrecTBeHHO — HAy4YHOE BOCIIUTAHME: JI Ne7 Boma B
COCTOSTHUS BEIIECTB. | (DOPMUPOBAHUE MUPOBO33PEHUCCKUX Tpex
MPEJCTABICHUH O BEIIECTBE U XUMUUYECKOMN arperaTHbIxX
PEaKLHH, COOTBETCTBYIOIIUX COBPEMEHHOMY COCTOSIHUSX.
YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINX Kommexmus
OCHOBY JJIsl HOHUMaHHUS CYIIIHOCTH HAyYHOU KPHUCTAJUTMYECK
KapTHUHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX UX ¥ aMOp(DHBIX
3aKOHOMEPHOCTSX PA3BUTHUS IPUPOJIBIL, BCILIECTB U
B3aMMOCBS3SX YEJIOBEKa C MPUPOTHOU H3JICNINH U3 HUX.
CpENOoii, O POJIM XUMHH B TO3HAHUU ITUX A Ne3
3aKOHOMEPHOCTEH «ITepenuBanuey
YIJIEKUCIIOTO
rasa B CTaKaH Ha
YPaBHOBEIIEHH

bIX BCCax.




JO Ne3 Omnsit ¢

MyCTOMN
3aKpBITON
IIJJACTUKOBOU
Oy TBUIKOM

9 | Xumus u reorpadus. | EcrecTBeHHO — HAayYHOe BOCIIUTAHHE: J Ne8
(hopMHpOBaHUE MUPOBO33PEHUYECKUX Komnexuust
MPEACTABICHHUH O BEIECTBE U XUMUYECKOU MUHEpaJoB
peaklnu, COOTBETCTBYIOIIMX COBPEMEHHOMY (J1a3ypwur,
YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINX KOpYHJ,
OCHOBY JUIsl IOHUMaHMsI CYIIIHOCTH HAy4HOU XaJIbKOIIUPHUT,
KapTHHBI MUpa; IPEICTaBICHUNH 00 OCHOBHBIX dmoopur,
3aKOHOMEPHOCTAX Pa3BUTHS IPUPOJIBI, raJinT).
B3aMMOCBS3SX YEJIOBEKA C MPUPOTHOU J Ne9
CpENOii, O POJIM XMMHH B ITO3HAHUU ITUX Komnexuus
3aKOHOMEPHOCTEN TOPHBIX NIOPOJL
JIKOJI0TrNYeCKoe BOCIIUTaHue: (rpaHurT,
(hopMupOBaHUE IKOJIOTUYECKU pasinyHbIe
11€J1€CO00pa3HOT0 OTHOLIEHUS K IPUPOAE KaK bopmbI
HCTOYHUKY U3HU Ha 3eMJie, OCHOBE €€ KaJIbLIUTa —
CYLIECTBOBAHMSI, TIOHUMAHUS LIEHHOCTH MeJl, Mpamop,
3I0POBOTO U 0€30MacHOr0 00pa3a >KU3HU, W3BECTHSK).
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY J Nel0
(bu3MYECKOMY U IICUXHUYECKOMY 370POBbIO, Komnexuus
OCO3HAHMSI IEHHOCTH COOIOACHHUS TIPABUIT TOPIOYHX
0€e30I1acHOTr0 MOBEICHUS IIpU padoTe ¢ HCKOIIa€MBbIX
BELIECTBAMU, a TAKXKE B CUTyallUsIX, (Hed1H,
YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIOIEH; KaMEHHBIN
CHOCOOHOCTH PUMEHSTH 3HAHUS, yIoJib, CJIAHIIbI,
[OJIy4aeMble NPU U3YYEHUH XUMHH, IS Topd).
peleHus 3a/1a4, CBSI3aHHBIX C OKPYIKaOIIEeH JI-2.
MIPUPOAHON CPEAOM, MOBBIILIEHHS YPOBHS WNHcTpykTax no
3KOJIOTUYECKOW KYJIBTYpbI, OCO3HAHUS Tb. "W3yuenue
100aIbHOTO XapaKTepa IKOJIOTHYECKUX IpaHHTA C
po0JIeM U IMyTel UX PeleHus: HOCPEICTBOM IIOMOIIbIO
METOJIOB XMMHUH; HKOJIOTHYECKOTO YBEJIUYUTEIILHOT
MBIILIJIEHUSI, YMEHHSI PYKOBOJCTBOBAThHCS UM B o crekia"
[103HABATEJIbHOM, KOMMYHUKATUBHOU U
COLMAJIbHOW MPAKTHUKE .

10 | Xumust u Ouonorusi. | EcrecTBeHHO — Hay4yHOoe BOCHHTAHHE: A9 Ne4
(dopmupoBaHue MHPOBO33PEHYECKHUX CrnuproBas
MPEACTABICHUM O BEIIECTBE M XUMHUYECKOU SKCTPaKLH
peaKkly, COOTBETCTBYIOIIUX COBPEMEHHOMY xsopoduina u3
YPOBHIO pa3BUTUSI HAyKH U COCTABIISIFOLIUX 3€JIEHBIX
OCHOBY Il IOHMMaHUsl CYIIHOCTH HAy4YHOU JIUCTHEB
KapTHHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX pacTeHUH.
3aKOHOMEPHOCTSX  pa3BUTHSA IPUPOIBL, JI-3
B3aMMOCBA35IX  4YEJIOBEKA C  IPHUPOAHOU Ob6napyxeHue
Cpeloi, O poJIM XUMHHM B TO3HAHMHU OTHUX 3UPHBIX Mace

3aKOHOMEpHOCTeN
JIKOJI0TrNYeCcKoe BOCIIUTaHue:
(hopMupOBaHUE IKOJIOTHYECKU

B alleJIbCUHOBON
KOpPOUKE.
JI-6




11€JIECO00Pa3HOT0 OTHOLICHUS K IPUPOJIE KaK Onpenenenne
WCTOYHMKY KHU3HU Ha 3emiie, OCHOBE €& coiepKaHUs
CYILIECTBOBAHUS, TOHUMAHUS [IEHHOCTH BOJIbI B
3I0pPOBOTO M 0€30MacHOr0 00pa3a >KU3HH, pacTeHUHN.
OTBETCTBEHHOTO OTHOIIEHUS! K COOCTBEHHOMY JI-4
(hU3MYECKOMY U TICUXHYECKOMY 370POBBIO, Oo6HapyxeHue
OCO3HAHMSI LIEHHOCTHU COOMIOCHHUS TIPABUIT Macia B
0€301macHOTO MOBEICHHUS MPHU paboTe C CeMeHax
BELIECTBAMHU, a TAKXKE B CUTyallMsIX, MOJICOJITHEYHUKA
YTPOXKAIOMIMX 3A0POBBIO U KU3HU JTIOIEH; U TPEIKOTO
CMOCOOHOCTH PUMEHSTH 3HAHUS, opexa.
MOJTy4aeMble PU U3yUEHUN XUMHH, JI5 JI-5
pelIeHus 3a/1a4, CBSI3aHHBIX C OKpYXKarolleu OOHapysxeHHe
MPUPOIHON CPeIOH, TOBBIIIIEHUS YPOBHSI KpaxmaJia B
3KOJIOTUYECKOU KYJIBTYPbI, OCO3HAHUS MIIEHUYHOU
100aIbHOTO XapaKTepa IKOJIOTMYECKUX MYKE.
po0JIeM U IMyTel uX peueHus NoCpeICTBOM JI-6
METOJ0OB XMMHH; SKOJOTHUECKOTO B3aumonerictBu
MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B e
M03HABATEIbHOW, KOMMYHUKATUBHOU U aCKOpOMHOBOM
COIIMAIbHOM MPAKTHUKE . KHCJIOTBI C
HOJIOM
(ompenenenue
BuramuHa C B
Pa3IUYHBIX
COKaXx).
JI-7
Oo6nHapyxeHue
Kpaxmaja B
MPOAYKTaX
MUTaHUS;
sonokax. UTh
11 | KauecTBeHHbIE EcrecTBeHHO — HAayYHOE BOCIIUTAHHE: I Ne§
peaxiuu. (hopMupoBaHUE MUPOBO33PEHUECKUX KauectBennas
Pacnio3naBanue IIPEACTABJICHUN O BELIECTBE U XUMUYECKOU peakuus Ha
BEIIECTB C peakluu, COOTBETCTBYIOIINX COBPEMEHHOMY KHCIIOPO/I.
[IOMOIIIbIO YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOLINX KauectBenHast
KaueCTBEHHBIX OCHOBY JUJIsl TOHUMAaHHUSI CYIIIHOCTH HAay4YHOM peakuus Ha
peakuui. KapTUHBI MUPA; TPEICTABICHUI 00 OCHOBHBIX YITICKUCIIBIN Ia3.
AHanuTU4eCcKui 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, JI-8
CHTHAIL. B3aHMOCBA35X YEJIOBEKA C MPUPOAHOMN "[IpomyBanue
Omnpenensemoe CPEeOoii, O POJIM XUMUH B MIO3HAHUU ITHX BBI/IBIXaEMOTO
BELIECTBO U PEAKTUB | 3aKOHOMEPHOCTEN BO3/yXa yepe3
Ha HETO. M3BECTKOBYIO
Boay".
JI-9
"OOHapyxeHue
M3BECTKOBOM
BOJIbI Cpen
pa3IMYHBIX
BeLIECTB".

JIO Ned




OobnapyxeHne
Kpaxmasia B
MPOaYKTax
MTUTaHWUS,
S0JIOKaX.

12

0O0001eHne u
CHUCTEMAaTH3aLMs
3HaHUM 10 TeMe
«XuMHUSL B UEHTpE
€CTECTBO3HAHMS.

EcTecTBeHHO — HayYHOe BOCIMTAHME:
(hopMupOBaHHE MUPOBO33PEHICCKUX
MIPEJICTABICHUN O BEIIECTBE U XUMUYECKON
peaKIuu, COOTBETCTBYIOLIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOLINX
OCHOBY ISl TOHUMAHUSI CYITHOCTH Hay4YHOU
KapTHHBI MUpa; IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI,
B3aMMOCBSA3SX YeJIOBEKa C MPUPOAHON
Cpelioi, 0 pojii XMMHUU B TO3HAHUU ITUX
3aKOHOMEPHOCTEN

13

KonTponpHnas
pabora Nel «Xwumus
B HEHTpe
€CTECTBO3HAHUSY.

TpynoBoe Bocniutanue: popmMupoBanue
KOMMYHUKAaTHUBHOM KOMIIETEHTHOCTHU B
00IIIeCTBEHHO TOJIE3HOH, yueOHO-
HCCIIeI0BATEeNIbCKON, TBOPYECKOM U APYTUX
BUJIaX JIEATENFHOCTH; HHTEpeca K
MIPAKTUYECKOMY M3y4EHUIO podeccuil u
TpyZJa pa3InIHOTO PO/, B TOM YHCJIE Ha
OCHOBE NPUMEHEHUs TPEIMETHBIX 3HAaHUH 1O
XUMUHU, OCO3HAHHOTO BBIOOpA
UH/IMBUYalbHOM TPAEKTOPUH MPOIOJIKEHUS
00pa3zoBaHusl C YYETOM JTUUHOCTHBIX
HUHTEPECOB U CIIOCOOHOCTH K XUMHUH,
0OLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;

KonrponsHas
pabora Nel.

14

OTtHOCHUTENbHAS
aToMHas U
MOJIEKYJISIpHAS
macca.

EcTecTBeHHO — HAy4YHOE BOCIIUTAHME:
(hopMupOBaHHE MHUPOBO33PEHUECKUX
MPEJCTABICHUHN O BEIIECTBE U XUMHUYECKOMN
PEaKLHH, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIINX
OCHOBY JJIsl IOHUMAHHUS CYIIIHOCTH HAYyYHOH
KapTUHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHUS IPUPOLIBI,
B3aHMOCBA3SX YEJIOBEKA C MPUPOAHOMN
CpENOM, O POJIM XMMHU B ITIO3HAHUU ITUX
3aKOHOMEPHOCTEN

15

Maccosas gons
XHMHUYECKOTO
DJICMEHTA B
CJIOKHOM BEIECTBE
U €€ pacyeT 1o
dbopMyIie BelecTna.

EcTecTBeHHO — HayYHOE BOCIIUTAHME:
(hopMHupOBaHUE MUPOBO33PEHUECKUX
MPEICTABICHUH O BELIECTBE U XUMUYECKOMN
p€akuru, COOTBETCTBYIOIINX COBPEMCHHOMY
YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOIINX
OCHOBY IJI TIOHUMAaHHA CYIITHOCTHU H&y‘IHOfI
KapTHHBI MUPa; IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IIPUPOLEI,
B3aMMOCBSI35X Y€JIOBEKA C IPUPOAHOM
CpEeNoii, 0 POJIM XUMHH B TOZHAHUU ITUX
3aKOHOMEPHOCTEN




16

YHuctele BellecTsa U
CMEcCH.
I'ereporennsie u
TOMOTEHHbBIE CMECH.
I"azoo6pa3zHbie
(BO31yX, MPUPOTHBII
ras), )KuJKue
(aedTh), TBEPIBIE
cMmecu (TopHbIe
MOPOJIBL,
KyJUHApHBIE CMECH
U CUHTETUYECKHUE
MOIOIIUE CPENICTBA).

EcTecTBeHHO — HayYHOEe BOCIIUTAHME:
(hopMupoBaHUE MUPOBO33PEHUECKUX
MPEACTABICHUM O BELIECTBE U XUMUYECKOMU
peaKIuu, COOTBETCTBYIOLIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOIINX
OCHOBY JUIsl IOHUMAaHHUSI CYITHOCTH Hay4YHOU
KapTHHBI MUPa; IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS PUPOJIBI,
B3aMMOCBSI35X Y€JIOBEKA C MIPUPOAHOM
CpenioH, O PO XMMHUH B TO3HAHNUU ITUX
3aKOHOMEPHOCTEU

IKOJIOTHYECKOe BOCIIUTAHHE:
(hopMUpOBaHUE IKOJIOTHUYECKH
11e1eCO00pa3HOTO OTHOUIEHHSI K PUPOAE KaK
HCTOYHMKY KU3HU Ha 3eMile, OCHOBE €€

J Nell
Komnexusa
Pa3IMYHBIX
BHJIOB Mpamopa
W U3JCTINN U3
HETO.
Komnexmus
HeTH 1
HEPTENPOITyKTOB

Komnexmus
OBITOBBIX
CMecel.

Cmech peqHoro
Y CaXxapHOTo

CYILIECTBOBAHMS, IOHUMAHUS [IEHHOCTH recKa M Ux
3I0pOBOTO U 6e30macHOro o0pas3a KU3HH, pazznencHue.
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY JO Ne§
(U3NIEeCKOMY U ICUXUYECKOMY 3/I0POBBIO, N3yuyenue
0CO3HAHUS IEHHOCTH COOJTIOICHUS TTPaBUIT coctasa CMC.
0€301acHOTro MOBEJCHUS IPU paboTe ¢
BEILIECTBAMH, 4 TAKXKE B CUTyallUsX,
YTPOXKAIOIINX 340POBbIO U KU3HU JIIOIEH;
CIOCOOHOCTH MPUMEHSATH 3HAHUS,
MOJIy4aeMbl€ MPU U3YUCHUH XUMUH, TS
peueHus 3a/1a4, CBSI3aHHBIX C OKPY’KaroIen
IIPUPOAHOU CPENOH, ITOBBILLIECHNS YPOBHS
JKOJIOTUUECKON KYJIBTYPbI, OCO3HAHMS
100aTBHOTO XapaKTepa KOJIOTHUECKUX
po0JieM U MyTel UX peleHus MoCPeICTBOM
METOJIOB XMMHH; SKOJOTUYECKOTIO
MBIIUICHHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B
[I03HABATEIILHON, KOMMYHUKATUBHOU U
COIMAJIbHOM MPAKTHUKE .
17 | O6bemuas nons raza | EcrecTBeHHO — HAay4YHOe BOCIIUTaHUeE: J Nel2
B cMecH. CocTaB (hopMupoBaHUE MUPOBO33PEHUECKUX Jnarpamma
arMoc(epHOTro IIPEJICTABICHUN O BELLIECTBE U XUMUYECKON cocTasa
BO31yXa U peaKIuu, COOTBETCTBYIOLIUX COBPEMEHHOMY arMochepHoro
IIPUPOJHOTO rasa. YPOBHIO Pa3BUTHUS HAyKU U COCTABISIOLINX BO3/yXa.
Pacuer oObema 071 | OCHOBY ISl IOHUMAHHUS CYIIIHOCTH HAay4YHOM Jnarpamma
ra3a B CMECH 10 €70 | KapTUHBI MUpA; IPEICTaBICHUN 00 OCHOBHBIX cocTasa
00beMy U HA00OPOT. | 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI, IIPUPOTHOTO
B3aMMOCBS35X YEJIOBEKA C IPUPOAHOU rasa

Cpenoii, 0 poJIM XMMHUU B TIO3HAHUH ITHX
3aKOHOMEPHOCTEU

IKOJIOTHYECKOE BOCITUTAHHE:
(hopMupOBaHUE IKOJIOTHUECKH
1eJIECO00PA3HOTO OTHOLICHHUS K IPUPOJIE KaK
HCTOYHMKY KU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAHMUSI, TOHUMAHUS [ICHHOCTH
3I0pOBOTO U 6e30macHOro oOpas3a KU3HH,
OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY




(U3NIEeCKOMY U ICUXUYECKOMY 3/I0POBBIO,
OCO3HaHMsI LIEHHOCTHU COOMIOECHNUS TIPAaBUIT
0€301acHOTro MOBEJCHUS IPU paboTe ¢
BEILIECTBAMHU, a TAKXKE B CUTyalHsX,
YIPOKAIOIIMX 310POBbIO U KU3HU JIIOIEH;
CIOCOOHOCTH IIPUMEHSTH 3HAHUS,
[IOJIy4aeMble IIPU U3YYECHUU XUMUH, IS
pELIeHNs 3a/1a4, CBS3aHHBIX C OKpPYXKaloUleH
IIPUPOAHOU CPENOH, ITOBBIILIECHNS YPOBHS
9KOJIOTHYECKOH KYJBTYPBI, OCO3HAHHUS
100aJTBHOTO XapaKTepa KOJIOTHUECKUX
po0ieM U MyTel uX peleHus NoCpeICTBOM
METOJI0OB XUMUU; IKOJIOTUYECKOTO
MBILLJICHNS], YMEHHS PYKOBOJCTBOBATHCS UM B
[I03HABATEIIbHON, KOMMYHUKATUBHOU U
COIMAJIbHOM MPAKTHUKE .

18 | MaccoBas nons EcTtecTBeHHO — Hay4HOe BOCIIMTAHME:
BELICCTBA B (opMHpOBaHUE MUPOBO33PEHUYECKUX
pactsope. MPEACTABICHUI O BEWIECTBE U XUMHUYECKOMU
KonuenTpanus. peakLnu, COOTBETCTBYIOIIMX COBPEMEHHOMY
PactBopurens u YPOBHIO Pa3BUTHUS HAyKU U COCTABISIOLINX
pacTBOPEHHOE OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH HAYyYHOU
BelecTso. Pacyer KapTUHBI MUPA; TPEICTABICHUI 00 OCHOBHBIX
MaccChl 3aKOHOMEPHOCTAX Pa3BUTHS IPUPOJIBI,
PacTBOPEHHOTO B3aMMOCBSI35X UEJIOBEKA C IPUPOIHON
BELIECTBA [10 MACCE | CPEIIOH, O POJIU XUMUU B IIO3HAHUM ITUX
pactBopa u 3aKOHOMEPHOCTEU
MacCOBOH J0JIe
PacTBOPEHHOTO
BELICCTBA.

19 | IlpakTnueckas TpynoBoe Bocnutanue: popMupoBanue [IpakTrueckas
pabora Ne3 KOMMYHHMKaTUBHON KOMIIETEHTHOCTH B paborta Ne3
«lIpuroroBnenune 00I1IeCTBEHHO TOJIE3HOH, yueOHo-
pacTBopa ¢ HCCIIEI0BATENbCKOM, TBOPYECKON U IPYTUX
3aIaHHOM MacCOBOM | BUJAX JEATEIBHOCTH; MHTEPECA K
Jnonen MIPAKTUYECKOMY M3y4EHUIO npodeccuil 1
PacTBOPEHHOTO TPYZAa pa3InyHOIo poja, B TOM YUCIIE HA
BELICCTBAY. OCHOBE IIPUMEHEHHUS IPEIMETHBIX 3HAHU 110
WHucrpykrax no Th. | xumuu, oco3HaHHOTO BbIOOpa

MHAVBUAYAJIBHON TPAEKTOPUU IPOIOJIKCHHUS
00pa3zoBaHusl C YYETOM JTUUHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XUMHH,
0OLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;

20 | [TonsATHE O UHCTOM EcrecTBeHHO — HayYHOE BOCIIUTAHHE: A Nel3
BEILECTBE U (hopMHpOBaHNE MUPOBO33PEHUYECKUX Komnexuus
npuMecHu. MaccoBas | IPEICTaBICHUN O BEIECTBE U XUMUYECKON «MuHepansl u
JI0J1s1 IPUMECH B peaklnu, COOTBETCTBYIOIIMX COBPEMEHHOMY TOpHbIE
00pa3iie UCXOHOTO | YPOBHIO Pa3BUTHsI HAYKU M COCTABIISIOIINX TIOPOJBD».
BEIIECTBA. OCHOBY JJIsl HIOHUMAaHHUSI CYIIIHOCTH HAyYHOH O Ne6
OcHoBHOE KapTUHBI MUPA; MPEICTaBIEHUI 00 OCHOBHBIX N3yuenne
BelecTso. Pacyer 3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOJIBI, cocTaBa
Macchbl OCHOBHOTO B3aMMOCBS35IX YEJIOBEKA C IPUPOIHON HEKOTOPBIX




B€IICCTBA I10 MacCe

CpENOi, O POJIM XMMHH B ITO3HAHUU ITUX

OBITOBBIX U

BEIECTBA, 3aKOHOMEPHOCTEN dapmarneBTHYEC
COJIEpIKAILIETO KHX [penaparos,
ONPEIECICHHYO COAEpIKALIUX
MacCOBYIO J0JIO OIIPEIECIIEHHY IO
MIPUMECEH. JIOJTIO
IIPUMECEH.
21 | O6006eHue n EcTecTBeHHO — HayYHOEe BOCIIUTAHME:
CHUCTEMaTU3aLIUs (hopMupoBaHHE MUPOBO33PEHUECKUX
3HaHUH, peleHue IIPEACTABJICHUN O BELIECTBE U XUMUYECKOU
3a/1a4 U YOPKHEHUH | peaklMK, COOTBETCTBYIOIINX COBPEMEHHOMY
110 TeME YPOBHIO Pa3BUTHUS HAyKU U COCTABIISIOLINX
«Maremaruka B OCHOBY JUIsl IOHUMAaHHUSI CYITHOCTH Hay4YHOU
XUMUNY. KapTUHBI MUPA; TPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIBI,
B3aMMOCBSI35X UEJIOBEKA C IPUPOIHON
CpenoM, O PO XMMHUH B IO3HAHUU ITUX
3aKOHOMEPHOCTEN
22 | KourponbHas TpynoBoe BocniuTanue: GopMHUpPOBAHHE KonTponbHas
pabora Ne2 KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B pabota Ne2
«Maremaruka B 0O0IIeCTBEHHO TMOJIE3HOH, yueOHO-
XUMUUNY. HCCIIEN0BATEIBCKOM, TBOPUECKON U APYTHUX
BUJIaX JIESITEIbBHOCTH; UHTEpEca K
MIPaKTUYECKOMY M3yUYeHUI0 podeccuii u
TpyZAa pa3InyHOro pojia, B TOM YUCIE Ha
OCHOBE IIPUMEHEHHUS IPEIMETHBIX 3HAHUI 110
XMUMHH, 0CO3HAHHOTO BhIOOpa
MHAWBUAYAIbHON TPAEKTOPUU HPOIOJIKECHHUS
00pa3oBaHUs C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH,
5 0O0IIeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
23 | Paznenenue cmeceil. | EcTecTBeHHO — HAyYHOE BOCIIUTAHME: 9 Ne6
(hopMHupoBaHUE MUPOBO33PEHUECKUX Paznenenue
IIPEJICTABICHUN O BELLIECTBE U XUMUYECKON CMECH INOPOILIKa
peaklnu, COOTBETCTBYIOIIMX COBPEMEHHOMY cepsl U
YPOBHIO Pa3BUTHUS HAyKU U COCTABIISAIOLINX HKEJIE3HBIX
OCHOBY JUIsl IOHUMAaHHUsI CYIIIHOCTH HAay4HOU OIIHJIOK.
KapTHHBI MUPa; IPEICTaBICHUNA 00 OCHOBHBIX Pasnenenue

3aKOHOMEPHOCTAX pPa3BUTHS IIPUPOLEI,
B3aMMOCBSI35X UEJIOBEKA C IPUPOIHON
CpEAoii, O POJIM XUMHH B TO3ZHAHUU ITUX
3aKOHOMEPHOCTEU

CMECH TTOPOIIKa
Cephl U IecKa.
Pa3nenenue
CMECH BOJIBI U
PacTUTEIHHOTO
Macia ¢
IIOMOIIIBIO
JICTUTEIILHOMN
BOPOHKH.

JO Ne7
Pa3nenenue
CMECH CYXOTO




MOJIOKA U
PEYHOTO TIecKa
OtcrauBaHue
B3BECH IMOPOIIIKA
JUTS. YUCTKHU
MOCY/IbI B BOZIC U
ee JeKaHTalMsI.

IIPNe 4
«BpIpanuBanue
KpHUCTAJIJIOB
COJIN
(momanrHmi
SKCIIEPUMEHT)
24 | ®unabTpOBaHUE B EcTecTBeHHO — HAY4YHOE BOCIIUTAHME: I Nel4 Ounbtp
naboparopun, ObITy | hopMHUpPOBaHHE MUPOBO33PEHYCCKUX [orra.
Y Ha IPOU3BOJCTBE. | MPEACTABICHUM O BEUIECTBE U XUMUYECKOMN Boponka
[Tousatue o peaKIuu, COOTBETCTBYIOLIUX COBPEMEHHOMY broxHuepa.
¢bunbTpare. YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINX YcraHoBKa 14
OCHOBY ISl TOHUMAaHUSI CYITHOCTH Hay4YHOU (buIBTPOBAHUS
KapTHHBI MUpa; IPEICTaBICHUNH 00 OCHOBHBIX 10/1 BAKYYMOM.
3aKOHOMEPHOCTAX Pa3BUTUSA IPUPOIBIL, D Ne7
B3aUMOCBS35IX YEJIOBEKA C IPUPOIHOU Pecniuparopnsie
Cpelioi, 0 pojii XMMHUU B TO3HAHUU ITUX MAaCKHU U
3aKOHOMEPHOCTEN MapJjeBble
IKOJI0TrHYeCKoe BOCIIUTaHue: MOBSI3KHU.
(hopMupoOBaHUE SKOJIOTUYECKU
11€J1€CO00Pa3HOT0 OTHOLIEHUS K IPUPOAE KaK
HCTOYHUKY U3HU Ha 3eMJle, OCHOBE €€
CYILIECTBOBAHUS, TOHUMAHUS IIEHHOCTH
310pOBOTO U Oe30macHOro o0pasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bu3MYECKOMY U IICUXHUYECKOMY 370POBbIO,
OCO3HAHMSI IEHHOCTH COOIOCHNUS TIPABUIT
0€301macHOT0 MOBEICHUS MTPHU paboTe C
BEILIECTBAMHU, a TAKXKE B CUTYalUsX,
YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIHONIEH;
CHOCOOHOCTH PUMEHSTH 3HAHUS,
[0JIy4aeMble NPU U3YUEHUN XUMHH, IS
pelieHus 3a/1a4, CBSI3aHHBIX C OKPY>KaIOIIeH
MIPUPOAHON CPEAOM, MOBBIILIEHHS YPOBHS
JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHMS
100aIbHOTO XapaKTepa IKOJIOTHYECKUX
Mpo0OJIeM U IMyTel UX PelIeHHs MOCPEICTBOM
METOJIOB XMMHUH; HKOJIOTUYECKOTO
MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B
[103HABATEJIbHOM, KOMMYHUKATUBHOU U
COLMAJIbHOW MPAKTHUKE .
25 | AncopOnus. EcrecTBeHHO — HayYHOE BOCIIUTAHME: JI NelS

[Tonsatue 06
aziIcopOoIuu u
azicopOeHTax.
AKTHBUPOBAHHBIN

(hopMupOBaHHE MUPOBO33PEHUICCKUX
MIPEJICTABICHU O BEIIECTBE U XUMUYECKON
peaKIuu, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U COCTABISIONINX

[IpotuBoras u
€ro yCTpOHCTBO.
JO Ne8
AncopOrus




YIoJib Kak OCHOBY JUIsl TOHUMAHUSI CYITHOCTH Hay4YHOU KYKYpY3HBIMU

BOKHEUIINI KapTHUHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX MaJoyKaMH

aJICOpOCHT. 3aKOHOMEPHOCTAX Pa3BUTHS IPUPOJIBI, MapoB Maxy4ux

VYerpoiicTBo B3aUMOCBA3SX YEJIOBEKA C MPUPOAHOMN BEIIECTB.

IIPOTUBOra3a. CPEIOi, O POJIM XUMUH B MIO3HAHNU ITHX AncopOrust

3aKOHOMEPHOCTEN AKTHBUPOBAHHBI

M yTJIeM
KpacsImux
BELIECTB MENCH-
KOJIBI.

26 | ductunnauus EcrecTBeHHO — HAayYHOE BOCIIUTAHHE: J{ Nel6
(meperonka) Kaxk (hopMupoBaHUE MUPOBO33PEHUECKUX Komnexuus
MPOLECC BBIJCIICHUS | MPEACTABICHUM O BELIECTBE U XUMHUYECKOU «HedTs 1
BEILECTBA U3 peaKIuu, COOTBETCTBYOLIUX COBPEMEHHOMY He(pTenpoaYKTHI
KUJKON CMECH. YPOBHIO Pa3BUTHUS HAyKU U COCTABIISIOLINX ».
JuctrinmupoBaHHasi | OCHOBY JJIsl TIOHMMAHUS CYIITHOCTH HAy4YHOU A9 Ne8
BOJIa U 00J1aCTH €€ KapTHHBI MUPa; IPEICTaBICHU 00 OCHOBHBIX [Tonyuenue
IIPUMEHEHUSI. 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIBI, JUCTUIIINPOBAH
Kpucrannuzanus B3aMMOCBSI35X UEJIOBEKA C IPUPOIHON HOH BOJIBI C
WM BBIIIAPUBAHKME B | CPENOM, O POJIM XMMHUU B IO3HAHUU ITUX ITOMOIIBIO
nabopaTopuu 3aKOHOMEPHOCTEN nabopaTopHOi
(KpUCTaIU3aTOPHI U YCTAaHOBKH JJISt
dapdopoBbie Haku MEepEerOHKHU
JUIS BBITAPUBAHUSA) U KUJKOCTEH.
npupozae. [leperonka Paznenenue
He(TH. cMecHu
HedrenpoayKrs. IIepMaHraHara u
®pakuroHHas auxpomara
NIEPETOHKA KHJIKOTO KaJus
BO3/yXa. crnocobom

KpUCTaJIIn3alu
8

27 | lpakTnueckas TpynoBoe Bocnutanue: popmupoBanue
pabota Ne 4 «OuucT- | KOMMYHUKAaTUBHOW KOMIIETEHTHOCTHU B
Ka [I0BapEHHOMN 00IIeCTBEHHO TOJIE3HOH, yueOHo-
conm». MHCTpyKTaxx | McciaenoBarenbCKo, TBOPUECKOM U APYTHUX
o Th. BUIAX JEATEIBHOCTH; HHTEpPECA K

MPaKTHUYECKOMY U3yUYeHUIo podeccuit u
Tpy/la pa3JInYHOIO pPosia, B TOM YHCJIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUU 10
XUMUHU, OCO3HAHHOTO BBIOOpA
VHJVBH1yaJIbHOU TPAEKTOPHUH MPOIOJKEHUS
00pa3zoBaHusl C YIYETOM JTUUHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XUMHH,
0OLIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEN

28 | Xumuueckue EcrecTBeHHO — HayYHOE BOCIIUTAHHE: I Ne9
peakuun Kak (hopMupOBaHHE MUPOBO33PEHICCKUX Bzaumopeiicteu
po1ecc MPEACTABICHHUI O BEIECTBE U XUMUYECKOMN € KEeJEe3HBIX
IPEBPALICHMS] OTHUX | PEaKLUH, COOTBETCTBYIOINX COBPEMEHHOMY OIUJIOK U

BEIIECTB B JIpYTHE.
YcenoBus
MIPOTEKAHUS 1

YPOBHIO pa3BUTHA HAYKHU U COCTABJIAROIINX
OCHOBY IJId MTOHUMAaHHWA CYIIHOCTHU Hay‘IHOfI
KapTHUHLI MUpa, HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX

MOPOIIIKA CEepBI
npu
HarpeBaHuU.




MpeKpamieHus 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, [Tonyuenue
XUMHYECKUX B3aMMOCBSI35X YEJIOBEKA C TPUPOAHOU YIJIEKUCIIOTO
peaKLui. Cpelioi, 0 pojiu XMMHUU B TO3HAHUU ITUX rasza
ConpHuKOCHOBEHHE 3aKOHOMEPHOCTEN B3aMMOJICUCTBHU
(KOHTAaKT) BEILIECTB, €M Mpamopa ¢
HarpeBaHue. KHUCIIOTON U
Karanuzarop. oOHapykeHue
Nurudutop. €ro C IIOMOIIBI0
Ynpasnenue HU3BECTKOBOU
peaKuusMU rOPEHUsL. BOJBI.
I Nel7
Karanutnuecko
€ pa3oXKeHUe
IepoKcHIa
BOZIOpOAA
(kaTamu3zaTop
— JUOKCH]T
mapranmna (IV)).
29 | Ilpusznaku EcrecTBeHHO — HAayYHOE BOCIIUTAHHE: JI Nel0
XUMHUYECKUX (hopMupoBaHHE MUPOBO33PEHUECKUX O6nHapyxeHue
peaKLuii: MPEJACTABICHUI O BEWIECTBE U XUMHUYECKOU pactBopa
WU3MEHEHHE 1IBETA, peaKIuu, COOTBETCTBYOLIUX COBPEMEHHOMY LIEJI0YH C
oOpa3oBaHue YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOIINX MTOMOIIIBIO
ocajka, OCHOBY JUIsl IOHUMAHHUSI CYITHOCTH Hay4YHOU WHJIUKATOPA.
pacTBopeHue KapTHHBI MUPAa; IPEICTaBICHU 00 OCHOBHBIX Bzaumopeiicteu
MIOJIyYEHHOT O 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIBI, € pacTBopa
0CaJiKa, BBIJICJICHUE | B3aMMOCBSI35X UEJIOBEKa C IPUPOIHON MepMaHraHara
rasa, MosiBJICHUE CpenioM, O PO XMMHUH B IO3HAHUU ITUX KaJIus U
3araxa, BbIICJICHUE | 3aKOHOMEpPHOCTEN pactBopa
WM MOMJIOIIEHHE auxpomara
TEIJIOTHI. KaJIMs ¢
pacTBOpoOM
cynbdura
HaTpus.
Bzaumopeiicteu
€ pacTBopa
MepMaHraHara
KaJIMs C
aCKOpOMHOBOM
KHUCJIOTOM.
Bzaumopeiicteu
€ XJIopua
xKenesa ¢
KEITOU
KpOBSIHOM
COJIBIO U
TUIPOKCUIOM
HaTpus.
Bzaumopeiicteu

€ TUIPOKCUIA
xenesa (I111) ¢
pacTBOpOM




COJISTHOU
KHUCJIOTBHI.

JI-11 Usyuenue
yCTpOMCTBa
3aKUTAIKU U
IJIAMEHMU.

JO N9
PactBopenue B
BOJie TabJIeTKH
aclupuHa
VIICA.
[IpuroroBnenue
HU3BECTKOBOU
BOZIbI M OTIBITHI
C HEM.

30 | O600mEeHne u EcTecTBeHHO — HayYHOe BOCIIUTAHHE:
CUCTEMAaTU3aLUs (hopMHpOBaHUE MUPOBO33PEHUYECKUX
3HAHUI MO TeMe MPEACTABICHHUH O BEIECTBE U XUMUYECKOMN
«SIBnenus, peaklnu, COOTBETCTBYIOIIMX COBPEMEHHOMY
MIPOUCXOSIINE C YPOBHIO Pa3BUTHSI HAYKU U COCTABIISAIOIINX
BELIECTBAMM. OCHOBY JUIsl IOHUMaHMsI CYIIIHOCTH HAy4HOU
KapTHHBI MUpa; IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IPUPOJIBI,
B3aUMOCBS351X YEJIOBEKA C IPUPOIHOU
CPEIOM, O POJIM XUMUH B MIO3HAHNUU ITUX
3aKOHOMEPHOCTEN
31 | Tect mo teme TpynoBoe Bocniutanue: popmupoBanue
«SIBneHus, KOMMYHHMKaTUBHON KOMIIETEHTHOCTH B
MPOMCXOJISIINE C 00IIeCTBEHHO TOJIE3HOH, yueOHo-
BELIECTBAMMI. HCCIIE0BATENBCKOM, TBOPUECKON U APYTHUX
BUJaX JAESITEIbHOCTH; UHTEpeca K
MPaKTHYECKOMY U3yuYeHUIo podeccuit u
Tpy/la pa3JInYHOIO pPosia, B TOM YHCJIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUU 10
XUMUHU, OCO3HAHHOTO BBIOOpA
VHJVBH1yaJIbHOU TPAEKTOPHUH MPOIOJKEHUS
00pa3oBaHUs ¢ yUETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XUMHH,
— 00IIeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH
32 | Beiparomuecs IIaTpuoTH4Yeckoe BOCIUTAHME: [ICHHOCTHOE [Toptpetsr
PYCCKHE yUEHbIE- OTHOILIEHUE K OT€YECTBEHHOMY KYJBTYPHOMY, yueHslx M. B.
XUMHUKHU. JKU3Hb U HCTOPUYECKOMY U HAyYHOMY HaclelHIo, JlomoHnocoBa,
JIearesibHOCTh M. B. | mOHMMaHue 3HaYeHUsI XUMHUYECKON HAyKU B JN.
Jlomonocosa, JI. . | »Ku3HH COBpEMEHHOTO 00IIECTBA, Menneneena,
Mengeneesa, CIOCOOHOCTD BIIAJETh JOCTOBEPHOM A.M. Bymie-
A. M. bytnepoga. nH(popMalueit 0 NepeoBbIX TOCTHKEHUAX U poBa.
OTKPBITHAX MUPOBOM U OT€UECTBEHHOM
XUMHH, 3aUHTEPECOBAHHOCTh B HAyUHBIX
3HaHUsX 00 yCcTpoiicTBe MHUpa 1 00lIecTBa
33 | MHoroo0Opa3ue EcrecTBeHHO — HayYHOE BOCIIUTAHHE:
XUMHUYECKUX (hopMHpOBaHUE MUPOBO33PEHUYECKUX




BC€IICCTB.

MPEACTABICHUM O BELIECTBE U XUMHUYECKOMU
PEaKIHMH, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABJISAIOIINX
OCHOBY JJIsl TOHUMaHHUS CYIIIHOCTH HAYyYHOMH
KapTHHBI MUPa; IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIBI,
B3aHMOCBA3SX YEJIOBEKA C MPUPOAHOMN
CpeNoii, 0 POJIM XUMHH B TTO3ZHAHUU ITUX
3aKOHOMEPHOCTEN

34

3anuTa npoeKToB

EcTecTBeHHO — Hay4YHOe BOCIIUTAHHE:
(hopMupOBaHHE MHUPOBO33PEHICCKUX
MPEJCTABICHUHN O BEIIECTBE U XUMUYECKON
peaKIuu, COOTBETCTBYIOLIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIINX
OCHOBY ISl TOHUMAaHUSI CYITHOCTH Hay4YHOU
KapTHUHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI,
B3aMMOCBSI3SX YEJIOBEKa C IPUPOTHON
Cpelioi, 0 pojiu XMMHUU B TO3HAHUU ITUX
3aKOHOMEPHOCTEN

oro
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34

2 Kk.p.
4 np.p.
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