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[TOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHU Ha ypOBHE OCHOBHOTO O0IEro oOpa30BaHUS COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O OOLIETO
obpazoBanusi, npeacraBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (enepaabHOi padoyeil mporpaMmbl
BOCIIUTAHMS U C YYETOM KOHIENLUYU IPErnojaBaHus ydeOHOoro npeamMera «XuMus» B 00pa3oBaTesIbHbIX
opranusanusax Poccuiickoit denepanun.

IIporpamma 1o XxuMum AaéT NpeAcTaBiIeHUE O LesaX, o0uel crparernu o0yueHusl, BOCIIMTaHUS U
pa3BUTHs 00YYaIOLINXCS CPEACTBAMU y4eOHOTO MpeAMEeTa, YCTaHABIMBAET 0053aTENbHOE MPEIMETHOE
coJiepKaHue, MpelycMaTpUBaeT pacupeiesieHle ero o KjaccaM U CTPYKTypUpPOBaHME 10 pasfenam U
TEMaM MpOrpamMMbl 110 XHUMHUH, OIPENEISET KOJUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKHU
COJIepKaHusl, PEKOMEHYEMYIO IOCIEe10BaTeIbHOCTh M3YYEHUs XMMUU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM y4e€OHOro Ipoliecca, BO3pacTHbIX OCOOEHHOCTEH 00ydarolmmxcs,
oIpeJiesIseT BO3MOKHOCTH IIpeAMeTa JUlsl pealn3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOECHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3yabTataM OOydueHHMs] XMMHUHU Ha YpOBHE LieJIiell M3ydeHHUs IpeMeTa U OCHOBHBIX BUIOB yueOHO-
[I03HABATEJIbHOM 1€ATEIbHOCTU 00YUaIOLIErocs 0 OCBOCHUIO YU€OHOTO COAEPIKAHMUSL.

3HaHUEe XUMHUM CIY’)KUT OCHOBOM i (hOpMHUpPOBAHMS MHMPOBO33pEHMs OO0YYarOLIErocs, €ro
IIPEJICTAaBICHU O MaTepualbHOM €JMHCTBE MHpA, BAXKHYIO pOJIb UIparoT (opmupyemble XuUMUEH
IIPEJCTABICHUS O B3aUMOIIPEBPAIICHUSAX SHEPrUM M 00 HBOJIOIMM BELIECTB B IPUPOAE, O MyTIX
peeHus TI00aBHBIX MPOOJIEM yCTOWYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, YHEPTETHUECKOM,
MUIIEBOM 1 3KOJOrMYecKoi 6€301aCHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CMOCOOCTBYET peaju3alMd BO3MOXHOCTEH JJIsI caMOpa3BUTHS U (OPMUPOBAHHS KyJIbTYpHI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHATIBbHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (pOpMHUpOBaHME MBILIUIEHUS M TBOPUECKUX CHOCOOHOCTEH oOyuarommxcs,
HAaBbIKOB HUX CaMOCTOSITEIIbHOM Y4eOHOU AESITeNTbHOCTH, SKCIEPUMEHTAIBHBIX M HUCCIIEI0BATEIbCKUX
yMEeHUH, HeOOXOAUMBIX KaK B MTOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIabIBA€T OCHOBBI 1I€JIOCTHOTO B3TJIsfAa Ha
€IMHCTBO IIPUPOJIBI U 4eJI0BEKa, ABIIAETCS OTBETCTBEHHBIM JTarioM
B (hOpMHpPOBAHUH €CTECTBEHHO-HAYUYHOUN IrPaMOTHOCTH 00YUaIOIUXCs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTHYECKOE 00pa3oBaHHe 00y4arOIIUXCs.

JlaHHbIEe HaIpaBlIeHHUsI B 00YYEHUH XMMHUU 00ECIEeUnBaIOTCS celM(PUKON conepkaHus yueOHOro
IperMeTa, KOTOPbIH SBJSETCS eJarornuecky aganTHpOBaHHBIM OTpakKeHUEM 0a30BOM HAyKH XMMUU Ha
OIIpEACIEHHOM dTaIe €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO oOOHIEro o00pa3oBaHUs OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCS CUCTEMbI IE€PBOHAYAIBHBIX TMOHATHH XMMHH, OCHOB HEOPraHMYECKOH XUMHUHM U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHusi IpOrpaMMbl 10 XUMUH c(hOpMUpOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K
e€ n3ydyenuto. CojiepkaHue CKJIAIbIBAETCS U3 CUCTEMBbl IOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE
U CHUCTEMbl TOHATHH O XHMMHYecKoil peakuunu. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbI MO
MPUHIIMITY MOCIEA0BATEILHOTO PA3BUTHS 3HAHUNM HA OCHOBE TEOPETHYECKHUX MPEACTABICHUN Pa3HOIo
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHNS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4€HUs O CTPOCHUH aTOMa U XUMHUYECKOM CBA3H.

Teopernueckne 3HaHUS PpacCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATENILHO OT OHOTO YPOBHSA K JIPYrOMY, BBITIOJIHSS
GyHKIMN OOBSCHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS U BO3MOXKHOCTEH INPaKTHYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS N3Y4aeMBbIX BEIIECTB.



OcBoeHHE MPOrpaMMBI IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO TIPEICTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HayYHOW KapTUHBI MUpPaA B JIOTHUKE €€ CUCTEMHOW IPUPOAbI, IEHHOCTHOTO OTHOILIEHUS K
Hay4HOMY 3HAHUIO M METOJIaM MO3HaHUA B Hayke. M3yueHue XUMHHM MPOUCXOAUT C MPUBJICUCHUEM
3HaHUH M3 paHee U3YYCHHBIX yU4eOHBIX MpeaMeToB: «Okpyxaroumid Mupy», «buomorus. 5—7 kimacce» u
«EcTecTBO3HaHMeE. 5-6 KIacchl».

[Ipy wu3ydeHMH XUMHH [POUCXOTUT (POpMHUpPOBAHUE 3HAHMM OCHOB XMMHMYECKON HAayKu Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIHHOCTH YEIOBEKa W KaK OIHOTO W3
KOMITOHEHTOB MHUPOBOHM KYyJbTYphl. 3ajaya y4yeOHOro MpeIMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUW — BAXKHEUINTUX (AKTOB, MOHSATHH, 3aKOHOB W TEOPETHYCCKHX IOJIOKCHUH,
JOCTYMHBIX O0O0OIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, si3blka HayKH, B MPUOOLICHUH K HAYYHBIM
METOJIaM TIO3HAHWS MPU WU3YUYEHUHU BEIIECTB U XUMHUYECKHUX pPEaKiuii, B (HOPMHUPOBAHUH U PA3BUTUU
M03HABATENIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-I103HABATEIHHON M YyUeOHO-HCCIIEeI0BATEIbCKON
NEeSTeIbHOCTH, OCBOCHUH TIPABHII O€30MMACHOTO OOPAICHIS ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Ipu u3yuyeHnn XMMUKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs BAXKHOE 3HAUYECHUE TTPUOOpETH
TaKHe 1eJId, KaK:

—(opMHUpOBaHHE WHTEIJICKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOH K camMoo0pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIHHOMY MPHHITHIO PEIIEHUH, CIIOCOOHOW aJanTUpOBaThCS K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

—HampaBJICHHOCTh ~ OOy4YeHUS Ha  CHCTEMaTH4Yeckoe TMpUOOIIeHHE  OOydYaloIuXxcs K
CaMOCTOSITENIbHOM TO3HABATENbHON JEATeTbHOCTH, HAYyYHBIM METOJaM NO3HaHHS, (OPMUPYIOLIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

—obecrieyeHne  yCIOBUH,  CHOCOOCTBYIOIIMX  MPHOOPETEHHI0  OOYy4YalOIIMMHUCS  OMbITa
pa3HOOOpa3HOW JIeATENbHOCTH, TIO3HAHMSI W CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JIEITEIbHOCTH;

— opmupoBanue oOIIe HYHKIIMOHATFHOW U €CTeCTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIe
YMEHHUI OOBSCHATH U OLIEHWBATh SIBICHUS OKPYKAIOIIETO MHpaA, HCIONb3yd 3HAHUS U  OIbIT,
MOJTYYEHHBIC TPU U3YYEHUU XUMUU, MPUMEHITh UX MPU PEIICHUH MPOOJIeM B MTOBCETHEBHON KUZHHU U
TPYJIOBOH EATEIbHOCTH;

—(opmupoBanue y 0O0yYarOmMXCcs TYMAaHHCTHUYECKHUX OTHOIICHWM, TTOHMMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM JIJIST BBIPAOOTKU SKOJOTUUYECKH 11€71eCO00Pa3HOr0 MOBEAEHUS B OBITY U TPYIOBOM
JESATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPY’KAIOIIEH PUPOTHOM CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIUTAHMIO Ha
OCHOBE YCBOECHUS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOQuiIs u
HAMpPaBIEHHOCTH JAJIbHEUIIET0 00y4YeHHUsI.

OO0miee uuCIO YacoB, OTBEACHHBIX JJIS M3YyYEHUS XHUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctanisier 170 gacos: B 7 kiacce — 34 vaca (1 gac B Henento), B 8 kinacce — 68 yacos (2
yaca B HeZIeN0), B 9 kimacce — 68 gacoB (2 yaca B HEJIETIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

1. XuMus B HeHTpe ecTeCTBO3HAHHUS

Xumus xkax yacmo ecmecmeosanus. Ilpeovem xumuuy. EcTecTBO3HaHME — KOMIUIEKC HayK O TMPHUPOJE.
Hayxu o npupone: ¢usuka, xumusi, ouonorust u reorpadusi. [lonoxxutensHoe u OTpUIATENHHOE BO3/ICHCTBIE
YyeJIoBeKa Ha IPUPOTY.

[penmer xumun. Tena u BemecTa. CBOMCTBA BELIECTB Kak WX MHAWBUIyalIbHbIE Mpr3Haku. CBOWCTBA
BEIIECTB KaK OCHOBA X MPUMEHEHUSL.

Memoowr uzyuenus ecmecmeosnanus. HabmoaeHre kKak OCHOBHOM METOJ TIO3HAHUS OKPYKAIOIIETO
Mupa. YcloBus TpoBeleHHs HaOmoneHus. [umoresa Kak —MpeQroioXKeHHe, OOBSCHSIOIEEe WU



TMIPE/ICKA3bIBAIOIIEE TIPOTEKaHWE HAOI0IaeMoro  sIBJICHUS. OJKcrepuMeHT. JlaGopaTopusi. DKCIIEPUMEHT
nabopatopHblii U gomamHuKA. CrnocoObl (PUKCHPOBAaHMS PE3YNIBTATOB dKcrepuMmenTa. CTpoeHue IuIaMeHH
CBEYHU, CyXOI'0 TOPIOYET0, CIIUPTOBKH.

Mooenuposanue. Monenu kak abCTpakTHbIE KOMTUU U3y4aeMbIX 00BbEKTOB U MpoleccoB. Mojenu B
¢dusuke. DnekTpodopHast MalMHA Kak abcTpakTHAs MOJIeNIb MOJTHUU. Mojenu B Ouonorun. bruonornaeckue
MyJSDKU. Mozien B XMMHU: MaTepHalibHbIe (MOJIENT aTOMOB, MOJIEKYII, KPUCTAJIIOB, allapaToB U YCTAHOBOK)
Y 3HAKOBBIE (XUMHYECKHE CUMBOJIbI, XUMHYECKHE (DOPMYIIbI U YPaBHEHHS ).

Xumuueckas cumgonuxa. XuMAYECKUe CUMBOJIbI. VX HamucaHue, MPOW3HOIIEHHE U MH(OpMaIus,
KOTOPYIO OHH HecyT. Xumudeckue popmyiibl. X Hanucanue, npou3HOLIeHHEe U HH(OpMaIs, KOTOPYIO OHH
HecyT. MHzeKkchl 1 KO3 HUIIMEeHTHI.

Xumuss u usuxa. YHUBEPCATHHBIA XapakTep TOJOKCHUH MOJCKYISPHO-KHHETHYECKONH TEOPHHL.
[onsTust «atom», «MoneKylnay», «oH». Kpucrammyeckoe cocTosiHue BellecTBa. Kpucrayumyueckue pereTku
TBepapIX BemecT. Auddysus. BpoyHoBckoe armxeHue.

ArperatHoe cOCTOSIHUE BellecTBa. | 'a3000pasHsblie, JKuIKKe 1 TBepAble BemlecTBa. Kpucraunueckue u
amopdHbIe TBep/Ibie BelecTBa. OU3MYECKUE U XUMHUYECKHE SIBIICHHUS.

Xumus u 2eocpaghus. T'eonormueckoe CTpOEHHE IUIAHEThl 3eMIIs: Sapo, MaHTHsA, JurTocdepa.
DJIeMEHTHBI COCTaB TEOJIOTMYECKUX COCTaBHBIX YacTeil IUlaHeThl. MuHepaabl W TOpHbIE MOPOJIBL.
Marmatrdeckue u 0caiouHble (OpraHMuecKre 1 HEOPraHn4ecKUe, B TOM YMCIIE U TOPIOYHE) TOPOBI.

Xumusi u 6uonocus. XUMAYECKUI COCTaB )KMBOW KJIETKH: HEOpraHUUYECKHEe (BOJa U MUHEPAJIbHbIE
COJIM) U opraHuyeckue (OenKH, >KUPbI, YIIICBOAbI, BUTAMUHBI) BellecTBa. [IpocThie U CI0KHBIE BEIIECTBa,
UX pOJib B JKU3HEIESATEIbHOCTH OpraHu3MoB. buosiornueckas poib BoAbl B XHMBOW KiieTke. DOTOCHHTES.
Pone xnopoduiia B npotiecce porocunTesa. bronornueckoe 3HaueHne KHUpOB, OENKOB, F3QUPHBIX Macel,
YIJIEBOZIOB M BUTAMUHOB /ISl )KU3HEIEATEIbHOCTH OPTaHU3MOB.

Kauecmsennvie peaxyuu 6 xumuu. TIOHATHE O Ka4yeCTBEHHBIX pEAKUUSAX KaK O peakIusx,
BOCIIPUHUMAEMBIX OpPTaHOJIENTUYECKH: C MOMOILBIO 3PEHUs], ClIyXa, OOOHSIHUS. AHATUTUYECKHH 3(D(EKT.
OmnpenensieMoe BEIIECTBO U PEAKTUB Ha HEr0. BO3MOKHOCTh M3MEHEHHS MX POJIM Ha IIPOTUBOIOJIOKHYIO.

Hemonctparu. 1. Kommekiusi pasHbIX Tel W3 OJHOTO BEIECTBa WJIM Marepuana (Hampumep,
naboparopHas mocyzaa u3 crekia). 2. Komnekius paznuusbix Ten win Gotorpauii Ten U3 aJTrOMUHUS IS
WJITFOCTPAIIMU HJIEH «CBOMCTBAa — MPHMEHEHHe». 3- YueOHoe 000pynoBaHUE, UCIIOJIb3yeMOoe MPU U3y4eHUN
¢uzuku, 6uonoruu, reorpadpun U Xumuu. 4. DnekTpodopHas MamMHa B neiictBun. 5. I'eorpaduueckue
Mozenu (rnolyc, kapra). 6. buonornmueckue mojenu (MyJnsbKd OpPraHoB M CHUCTEM OpPraHOB pPacTEHUIA,
KUBOTHBIX M uYesloBeKa).7. dusuuecknue M XUMHUYECKHME MOJENM aTOMOB, MOJIEKYJ BEIIECTB M UX
KPUCTAJUTMYECKUX perieTok. 8. OObeMHbIe M IIAPOCTEP)KHEBBIE MOJEMM MOJICKYJ BOJBI, YITIEKHCIOTO U
CEpPHHUCTOro ra3oB, MeTaHa. 9- PacnpocTpaHeHue 3amaxa OJIEKOJIOHA, JyXOB WM JI€30[0paHTa Kak IIpoLece
muddy3un. 10. O6pa3isl TBEPABIX BEIIECTB KPUCTALIMYECKOrO cTpoeHus. 11. Monenn KprcTammaecKux
pemwerok. 12. Tpu arperatHsix coctosiHMA Boabl. 13. IlepenmBanue yriiekucioro raza B CTakaH,
ypaBHOBEIIEHHBIN Ha BecaX. 14. Komekiust KpucTautmieckux 1 aMop(HBIX BEIIECTB U M3JENNH U3 HUX. 15.
Komnnexus MuHepasnoB (Jla3ypuT, KOPYyH[, XaJIbKOMUPUT, (IroopuT, ranut). 16. Kostekius ropHbIX mopo
(rpaHuT, pa3nyHble (POPMBI KAIbIUTA - MEJI, MpaMop, U3BECTHSK). 17. Komiekuus roprounx NCKOMaeMbIX
(neTb, KaMeHHBIN yronb, cnaHubl, Topd). 18. CrupToBas SKCTpaKUUs XJI0pohHIUIa U3 3€TIE€HBIX JIUCTHEB.
19. TlpokanuBaHue CyXOW 3€l€HHM pacTeHUd B My(enbHON Meud Ul KOJIMYECTBEHHOTO OIpeeeHHs
MHUHEpaIbHBIX BellecTB B HUX. 20. KauecTBeHHast peakims Ha kuciopod. 21. KauecTBeHHas peakiusi Ha
YIJIEKUCTBIN ra3. 22. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOIY.

JlaGopaTtopuble onbiThl. 1. Onucanre CBOWCTB KHCIOPOAA, YKCYCHOM KHCIIOTBI, aTFOMUHUSL. 2.
Crpoenue TutaMeHH CBeYHM (CIMPTOBKH, Cyxoro roprodero). 3. HaOmropeHune OpOYHOBCKOTO JBUKCHUS
YaCTUYEK YEPHOM TYIIU 1MOoA MUKpocKonoM. 4. M3ydueHue rpaHuTa ¢ MOMOIIBIO YBETUYUTEIHHOIO CTEKIIA.



5. OOHapy»KeHHE )KUpa B CEMEHaX IMOJICOJIHEYHHKA U Tperkoro opexa. 6. OOHapyxeHue »3(UpHBIX Maceln B
anenbCHHOBOM Kopke. 7. OOHapyxeHHe Kpaxmaina M Oenka (KJICHKOBUHBI) B IIIEHHMYHOM Myke. 8.
OOHapykeHHE YTIIEKUCIIOTO Ta3a B BBIHIXa€MOM BO3/TyXe C TIOMOIIIBIO M3BECTKOBOM BOJIBL.

JomamHuii sxcnepuMenT. 1. V3rotornenue mojenedt Mornekyn w3 miactwmHa. 2. Juddysus
WOHOB TepMaHraHara kaiaus B Boje.3. M3ydenue ckopoctu auddy3uu adposoneil. 4. [luddy3us caxapa B
Boje. 5. OmBITBI € IYCTOM 3aKpbITOM IUIACTHMKOBOM OyThUikOH. 6. KoimdecTBeHHOE ompeseneHue
COZICpKaHUsI BOJBI B CBEXEH 3erieHH. 7. BzamMonelcTBue acKOpOMHOBOM KHCIIOTHI ¢ Womom. 8. M3ydeHwue
COCTaBa MOJIMBUTAMHUHOB U3 JJOMaIlIHel anTeuku. 9- OOHapykeHHe KpaxMaia B POIyKTaX MATAHUSI.

IIpakTuyeckass pa6ora 1. 3HakoMcTBO C JsabopatopHbIM oOopyaoBanueMm. IIpaBuia
0e30macHOCTH Mpu paboTe B XUMHUYECKOM KabuHeTe (JlabopaTopun).

IIpakTnyeckas padora 2. HaGmoneHue 3a ropsiieid cBedoil. YcrpoiictBo crmpToBku. lIpaBuia
paboThI ¢ HarpeBaTeNbHBIMU IPUOOPAMHU.

2. MaTemaTu4ieckue pacueTbl B XUMHH

Omnocumenvhvle amomuas u MmonekyisipHas maccol. [loHsatue 00 OTHOCHTENBHBIX aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOAHOM equHMLbL. OmpeneneHne OTHOCUTEIIbHOW aTOMHOW MacChl
XUMHYECKMX OJIIEMEHTOB MO Tmepuoaudeckoil Tabnuue. Haxoxxnenue 1o Qopmyne BemiecTBa
OTHOCHUTETILHOW MOJIEKYJISIPHOM MacChl KaK CYMMbl OTHOCHUTEIBHBIX ATOMHBIX MAacC COCTABIISIOIINX
BEIIECTBO XUMHYECKHX AJIEMEHTOB.

Maccosas donsi xumuueckoeo snemenma 6 ciodcHom eewecmse. TloHsTHe 0 MaccoBoit jone -(W)
XAMHUYECKOTO JJIEMEHTa B CIIOKHOM BEHIECTBE U ee pacyeT 1o (opmyse BemiecrBa. Haxoxmenne (opmysst
BEIIIECTBA M0 3HAYEHHSIM MACCOBBIX JIOJIEH 00pa3yIOIIMX €ro AIEMEHTOB (1 2-4aCOBOT0 M3YUEHHUS Kypca).

Yucmoie sewgecmsa u cmecu. Tlonstue o uncroM BemecTBe U cMec. CMecu ra3000pasHble (BO3IYX,
MPUPOAHBIA Ta3), xkuakue (HedTh) W TBepiAble (TOpHBIE MOPOABI, KYIWHAPHBIE CMECH, CHHTETHUYECKUE
Moto11ye cpeacta). CMecr TOMOTeHHBIE U TeTePOTeHHBIE.

Obvemnas dons komnonenma 2azoeoti cmecu. Tlonsitue 06 06BEMHOI J1071€ () KOMIIOHEHTA Ta30BOM
cmecu. CocTtaB BO3lyxa M PUPOIHOTO Taza. Pacyer oOGbeMa KOMITOHEHTA Ta30BOM CMECH TIO €ro 0OBEMHOM
J071e, 1 Ha00OPOT.

Maccosas dons eewpecmea 6 pacmeope. TloHste 0 MaccoBoil goie (W) BemiecTBa B pacTBOpE.
PactBoputens 1 pacTBOpeHHOE BellecTBO. PacueT Macchl pacTBOPEHHOrO BEILECTBA [0 MAcce pacTBopa U
MacCOBOM JI0JI€ paCTBOPEHHOI'O BEIIECTBA U IPYTUE PACUETHI C UCHIOIB30BAaHUEM ITHX TTOHATUH.

Maccosas dons npumeceii. TloHsTe 0 YmcToM BemiecTBe M mpumecH. MaccoBas noiust (W)
npuMecu B o0pasiie ucxogHoro BemiecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BEIECTBA
II0 Macce BELIECTBA, COJEPIKAIIETO ONPEAEICHHYI0 MAacCOBYIO JOJIO NMPUMECEN, U IPYTrUe pacueTsl C
WCTIO0Jb30BAaHUEM ITUX MOHATHH.

Jdemoncrpaumu. 1. Munepansl kynputr u TeHopuT. 2. Oxcun pryru(Il). 3. Komnexuuu
Pa3IMYHBIX BHUJIOB Mpamopa M H3JeNui (MW WUTIOCTpanuid u3nenuii) u3 Hero. 4. CMech pedHOro u
caxapHoro mnecka u ux pazaenenue. 5. Komnexkuus «Hedtes u HedrenmpomykTs». 6. Kommexmus
OBITOBBIX cMecell (KyTHHApHBIE CMECH, CHHTETUYECKIE MOIOIIINE CPEICTBA, MIAMITYHU, HATUTKHU U Ap.). 7.
JuarpamMmma 00BeMHOTO cocTaBa Bo3ayxa, 8. JlmarpamMma oOBEMHOTO cOCTaBa MPUPOTHOTO Tasza. 9-
[IpuroroBienue pacTBopa C 3aJaHHBIMM MAacCOM M MacCOBOW JOJield pacTBOpeHHOro BemiectBa. 10.
OO0pa3Ibl BEMIECTB ¥ MAaTEPUAJIOB, COAEPIKAIIUX OMPEACIICHHYIO OO IPUMECceH.

JomamHuii skcnepuMeHT. 1. M3ydeHne cocraBa OBITOBBIX KYJWHAPHBIX M XO3SIHCTBEHHBIX
cMmecerd mo ATtukeTkam. 2. [IpurortomieHue pacTBOpa COJM, pacdyeT MAcCOBOM JOJM PACTBOPEHHOTO
BEILIECTBA M OIBITHl C MOJYYEeHHBIM pacTBOpoM. 3- l3ydueHue cocTaBa HEKOTOPHIX OBITOBBIX U
(dbapMalleBTUUECKUX MPENapaToB, COACPKAIINUX ONPEACIICHHYIO JOII0 MPUMECEH, M0 UX ITUKETKAM.



IIpakTuyeckass padora 3- IlpuroroBieHwe pacTBOpa C 3aJaHHOM MaccoBOW Joiei
pPacTBOPEHHOTI'O BEIIECTBA.

3. SIBJIeHUs, NPOUCXOASIIME C BelleCTBAMH

Pasoenenue cmeceni. TloHsTHe 0 pas3lneleHUH CMeced M OYHCTKEe BemecTB. HekoTopeie
npocTeiie CcrnocoObl pa3feleHus CMeceil: IpoceuBaHue, pas3jielieHue CMeceil MarHuToM,
OTCTauBaHUe, ACKaHTalUs, LEHTPUPYrupoBaHUe, pa3/ieJI€HUE C TIOMOIBIO IEIUTEIbHON BOPOHKH.

Qunvmposanue. PunbTpoBaHue B 1a00paTopuu, ObITY U Ha Ipou3BoAcTBe. DunpTpart.

Aocopoyusn. Tlomstue o0 amcopOomuu ©  amcopOeHTax. AKTHBUPOBAHHBIM Yroyib Kak
BOXHEHIINNA aacopOeHT, ero HMCHOJb30BaHUE B OBITY, HAa MPOU3BOACTBE U B BOCHHOM JEJI€.
YeTpolcTBO IPpOTUBOTa3a.

Hucmunnayus, Kpucmanauszayus u evinapusanue. JIMCTUIIISINUSA KaK IMPOLECC BbIIEICHUS
BEIIeCTBa M3 XHUAKOW cMecd. JlucTWiuiMpoBaHHAs BoJa M oOnactu ee mpuMeHeHus. lleperonka
Heptu. Hedrenpoaykrel. @DpakunoHHass NeperoHka XKHUJIKOro Bo3ayxa. Kpucrammmzauus wu
BbIIapUBaHuEe B JabopaTtopuu (Kpucraminzaropbl U (apdopoBble 4YallKu sl BbIIAPUBAHUS) U
IIPUPOJE.

Xumuyecxkue peaxyuu. lloHATHE O XMMHUYECKOM peaKLUMU KaK IpOLECCE MNPEeBpallleHUs
OJIHUX BEILIECTB B JIpyrue. Y CIOBUs TEUEHUS U NMPEKPALIEHUS XUMUUYECKUX peaKLil.

Ilpusnaku xumuuecxkux peaxyuii. VI3MeHeHue LBeTa, BbINAJEHUE OCAJKa, PAacCTBOPEHHUE
0CaJKa, BblJICJICHUE rasa.

Vuenuueckas  kounghepenyus  «Bvloarowuecs  pycckue  yuenvie-xumuxuy. JKU3Hb WU
nesarenbHocTh M. B. JlIomoHocoBa, JI. 1. Menneneesa, A. M. bytneposa.

Konxypc coobwenuii yuawuxca «Moe niobumoe eewecmgon. OTKpbITHE, NOTyYeHUE H
3Hau€HUEe BHIOPAHHBIX yYalIUMUCS BEIIECTB.

Koukypc yuenuueckux npoexmos. VccnenoBaHuss B o0JacTM XMMUYECKUX peakluid: (GoTocuHTE3,
TOpPEHHE U MEIJICHHOE OKHCICHHE, KOPPO3Hs METAJNIOB U CIIOCOOBI 3alllUThl OT HE€, ApYrue peakluH,
BbIOpaHHbIE yYaIIUMUCS

Jemouncrpanuu. 1. [IpocenBanue cmecu MykH M caxapHoro mecka. 2. Paznenenue cmecu
MOPOIIKOB cepbl U kene3a. 3. Paznenenue cmecu mopomkoB cepsl U necka. 4. Paznenenue cmecu
BOJIBI M PACTUTEIBHOTO Maclia ¢ MOMOINBIO JeNuTeNbHOW BopoHKH. 5. llentpudyrupoanue. 6.
dunbsTpoBanHue. 7. PecnupatopHble Macku M MapieBble MOBS3KU. 8. ACOpOLMOHHBIE CBOMCTBa
AKTUBUPOBAHHOTO yris. 9. Cunukarenb U €ro NpuMEHEHHE B OBITY U JIETKON MpOoMbIIUIEHHOCTH. 10.
[IpotuBoras u ero ycrpoicrBo. 11. IlonydyeHue OUCTHIUIMPOBAHHOM BOJABI C IOMOIIBIO
7a00paTOpHON  yCTAHOBKM i meperoHku kujakocted. 12, Komneknus «Hedpts wu
HepTenpoaykTel». 13. Pa3nenenue cmecu TmepMaHraHaTa W JUXpomaTa Kajus CIocoOoM
KpucTtayn3anuu. 14. B3aumopjelcTBHE TMOPOIIKOB JKejide3a HW Ccepbl Npu HarpeBanum. 15.
[TonydeHnue yriIeKHCIOro ra3a B3aWMOJICHCTBHEM MpaMopa C KHCIOTOW W OOHapy»XEHHE ero C
MOMOIIBI0 HM3BECTKOBOM Boabl. 16. KaramuThdeckoe pas3iaokeHHEe TMeEepOKCHAa BOJAOPOAA
(kaTanu3aTop — AMOKCUA MapraHua). 17. @epMeHTaTUBHOE pa3lioKEeHUE MEPOKCHIa BOJAOPOIa C
OMOIIBI0 KaTal a3bl. 18. KUCIOTHBIM OrHETYyIINTENb, €r0 YCTPOMCTBO M NpUHIMN AeiicTBus. 19.
Peakuuss HeWTpanuzanuu OKpalleHHOro (eHondrasenHoM pacTBopa IIENoYd KuciaoToil. 20.
B3aumoneiicTBue pacTBOpPOB MepMaHTraHaTa M JAMXpoMaTa Kallusg ¢ pacTBOPOM Cyilb(uTa HaTpus.
21. I[Tonyuenue ocanka runpokcuna menu (I1) mau ruapokcuaa xenesa(lll) peaknueit oOmena. 22.
PacTBOpeHHE TONYYEHHBIX OCAJKOB THUIPOKCHAOB MeTamiaoB B kuciore. 23. Ilomydenue
YTJIEKHUCIIOro ra3a B3auMOAEHCTBUEM pacTBOpa KapOOHaTa HaTpUs ¢ KUCIOTOM.



JlabopaTopusie onbITel. 1. M3rotoBienue ¢unabtpa U3 GUIBTPOBAIBHON OyMaru WIH
OymaxHO canderku. 2. 3yyeHue ycTpoicTBa 3aXKUTaIKN U €€ TUIAMEHHU.

JdomamHuii 3xcnepuMeHTt. 1. PaszjeneHue cMecu Cyxoro MOJIOKa W PEUYHOrO Mecka. 2.
N3roToBnenue mapiaeBoil MOBS3KM Kak CpPEICTBA WHIMBHUAYAJbHOW 3alUTHl B MEPUOJ SIHUIAECMHUHU
rpunmna. 3. OrcrauBaHuW€ B3BECH MOPOUIKA JJIsI YHUCTKM MOCYAbl B BOJIE U €€ JeKkaHTauus. 4.
AncopOuus akTUBUPOBAHHBIM  yIJIEM KpacsIMX BEIIECTB MENCU-KOJbL. 5. AncopOuus
KYKypy3HbIMM MNaJIOYKaMU MapoB MaxydyuxX BewiecTtB. 6. M3ydeHwe coctaBa M NPUMEHEHHUS
CUHTETUYECKMX MOIOIIMX CPEICTB, COAEPKAIIMX SH3UMBL. 7. Pa3nokeHne cMecu NMUTHEBOM COIBI U
caxapHOdW mynpbl mnpu HarpeBanuu. 8. PactBopenme B Boje Tabimerku acnupuHa YIICA. 9.
[IpuroroBnenue M3BECTKOBOM BOJIbI U ONBITHL ¢ Hel. 10. B3auMojeiicTBue pacTBopa nmepMaHraHara
KaJIUs ¢ aCKOPOMHOBOM KHCIOTOM.

IMpakTnyeckas padora 4 (oMaIIHU SKCIIEPUMEHT). BhIpanuBanue KpUCTAIIIOB COJIH.

IIpakTuyeckas padora S. OuncTka NOBapEHHOU COJIU.

[IpakTuueckas padora 6 (qomanHuii SKcriepuMenT). Koppos3us mMeTasios.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS NPOI'PAMMBbI «XUMMHA. BBOJHBIN
KYPC» HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJabTaThl OCBOCHUS IPOTPaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHUs JOCTUTAlOTCS B
xoJie OoOy4yeHUs XMMHMHU B €JUHCTBE Y4YEOHOH M BOCIUTATENbHOM JAEITEIbHOCTH B COOTBETCTBUHU C
TPaJIULUOHHBIMU POCCHUMCKUMHM COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMHM L[EHHOCTSAMH,
NPUHATHIMU B OOIIECTBE TMpaBWIaMM M HOpMaMH TMOBEAEHHUS M CIIOCOOCTBYIOT —Ipoleccam
CaMOTIO3HaHUS, CAMOPAa3BUTHS U COLUANIN3ALUH 00YUYaIOIIUXCSl.

JIM4HOCTHBIE PE3YyNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U PACIIUPEHHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHNS

LIEHHOCTHOTO OTHOUIEHHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY U HAYYHOMY
HaClle/INI0, TOHUMAaHUS 3HAYEeHUS! XMMUYECKON HayKU B )KU3HU COBPEMEHHOT'0 OOIECTBa, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOW HHQOpMAIel O TMepeloBbIX JOCTHKEHUSX U OTKPBITUSIX MHPOBOM U
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUX 00 YCTPOWCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MIPEJICTABIECHNS O COLMAIBHBIX HOpMaxX M MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJIE3HOM, y4yeOHOMCCIeI0BaTENbCKOM,
TBOPYECKOH M APYruX BUAAX JESITEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH JEsTEIbHOCTH
IpU BBINIOJHEHUHM Y4YeOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUH XHUMUYECKUX HKCIEPHUMEHTOB,
CO3JIaHMM YYEOHBIX NMPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO U B3aHMOIIOMOIIM B MPOIECCEe 3TOM
yu4eOHOHI JesTeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHHWE M IOCTYIKU CBOMX TOBapHIIEH C
MTO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MUPOBO33PEHUECKHUE IPEICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKLMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISAIOLINE OCHOBY Ul IIOHUMAaHUS CyIIHOCTH HAy4HOU



KapTUHBI MHpa, MPEICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHPOJIBI, B3aMMOCBSI3SAX
YeJI0BEKAa C MPUPOJHOU CPENlOil, O POJIM XMMHH B IIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MTOJyYEHHE HOBBIX 3HAHUH 110 XMMHUHU, HEOOXOIMBbIE
Uil OOBSACHEHHs HAOJIOJAEMBbIX IIPOLECCOB M SIBJICHUM, I03HABATEIbHOW, HH(POPMALMOHHON H
YUTATENICKOM KYyJbTYPbI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITEIBHON pabOThI C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O W TIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IMPOEKTHOM M HCCIEI0BATENbCKOM JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS O0yUYEHHS B ajbHEHIIEM;

4) ¢popMUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LEHHOCTHU JKM3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 370pPOBBIO, YCTAHOBKM Ha
3JI0pOBbIIl 00pa3 >KW3HU, OCO3HAHUE IOCIEACTBUN M HENPUATHE BPEIHBIX NMPHUBBIYEK (YyIOTpeOsIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYPECHHsI), HEOOXOAMMOCTH COOJIIOJICHUS TpaBUi OE30MacHOCTH IPHU
00palleHnt ¢ XUMUYECKUMHM BEIIECTBAMH B OBITY U pEeaJIbHOM KU3HH;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUEHHUIO po(eccuil U Tpyaa pa3InyHOro poja, yBaKeHUE K TpYLy U
pe3yibTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHMS IPEAMETHBIX 3HAHUH IO
XMMHHU, OCO3HAaHHBIA BHIOOP HMHIMBUAYAJIBHOW TPAEKTOPUM NPONOJDKEHUs OO0pa3oBaHMsS C y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
YCIIEIHOM Mpo(ecCHOHANIbHOW JESITEeIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHUH, TI'OTOBHOCTb
aIanTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 9K0JIOTHYECKOTO0 BOCTIHTAHUS:

9KOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CylLIecTBOBaHMs, NOHUMaHME IIEHHOCTU 370pPOBOro M 0e30macHoro o0dpasa >KM3HM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U TIICHXMYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH
COOJIIO/ICHHsI TpaBUJI 0€30MacHOrO IMOBENEHHUs NMpH paboTe ¢ BEIIeCTBAMM, a TAKXKe B CHUTYyalUsX,
YIPOXKarOLUX 300POBBIO U JKU3HU JIFOACH;

CMOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4YaeMble NPU H3YYEHUHM XUMMHM, Ul peIleHHs 3ajaad,
CBA3AHHBIX C OKpPYXKalOLIEH NPUPOAHOU CPEIOH, JUIS MOBBIILIECHUS YPOBHS JKOJOTMYECKOM KYJIBTYPBHI,
OCO3HAaHMS TJI00AJBHOIO XapakTepa HKOJOTHYECKUX MpoOJIeM U MyTed HX pEeUIeHHs IMOCPEICTBOM
METOZ0B XHMMMH, 3KOJIOTMYECKOTO0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe wMerampenMeTHBIX pe3yJabTATOB BBIACIAIOT 3HAYWMBIE i1 (opMuUpoBaHUS
MHPOBO33PEHHUS OOIICHAYYHbIE TOHATUS (3aKOH, TEOPHs, IPUHIIUII, TUIOTE3a, (PaKT, cCHcTeMa, MPoIiecc,
AKCTIIEPUMEHT U JPYToe.), KOTOPBIC HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4YEOHBIX NpEeIMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHHM M3 3TUX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O 1IEJIOCTHON HAyYHOM
KapTUHE MHpa, U YHUBEpCaJbHbIE y4deOHBIC JEWCTBUS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
pPETYIATUBHBIE), KOTOpble oOOecneunBalOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIEHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM J1eATEIbHOCTH.

IHo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble JJornyeckne aeMcTBUSA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMbI JIOTUYCCKOTI'O MBINIJICHUSA HpI/I OCBOCHUUA 3HaHHﬁZ paCKpI:IBaTI:
CMBIC]T XUMUYECKUX TOHSATUH (BBIICTATh WX XapaKTepHbIE NMPHU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C
l[pyrI/IMI/I HOHﬂTHHMH), HUCIIOJIB30BATh IIOHATUA IOJIA 06I>$ICHGHI/I$I OTOCIIbHBIX (I)aKTOB nu HBJ’ICHHfI,
BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIIACCU(PUKAIIMA XMMHUYECKUX BEIIECTB M XUMUUYECKUX PEaKIIHi,



yCTaHABJIMBATh NMPHUYMHHO-CIEICTBEHHBIC CBS3M MEXIY OOBEKTaMH W3YUEHHS, CTPOHUTH JIOTHYECKHE
paccyxeHus (MHAYKTHBHBIEC, ISlyKTUBHBIC, 10 aHAJOTHH), AETaTh BHIBOABI U 3aKITIOYCHUS;

yMEHUE TPUMEHATh B TpoOIecce IO3HAHUS TMOHATHA (IpeAMETHbIE M MeTamlpeaAMETHBIE),
CHMBOJIMUECKHE (3HAKOBBIE) MOJETH, HCHOJb3YyeMble B XHMHH, IpeoOpa3oBBIBATh IIHPOKO
NpPUMEHSIEMBIE B XHMHUH MOJEIbHBIC TPEACTABICHUS — XUMHUYECKUMH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKass popMyiia U ypaBHEHHE XUMHUYECKOH pEaKkIMy — MPH PEIICHUH y4eOHO-TIO3HABATEIbHBIX
3a1a4, ¢ Y4€TOM ATHUX MOJICJIBHBIX IPEICTABICHUH BBIABIATH U XapaKTEPH30BATh CYIIECCTBEHHBIC
NPU3HAKK HU3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMMHYECKUX PEAaKIWH, BBIBISATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIICJCTBEHHBIC CBSI3M M MPOTHBOPEUYUS B H3YYaeMBIX IPOLECCaX H
SIBJICHUSIX.

Ba3oBble ncciegoBaTebcKue 1elcTBUS:

YMEHHE HMCIOJIb30BaTh IOCTABJICHHBIC BOIPOCH B KaYeCTBE MHCTPYMEHTA IO3HAHUS, a TaKkKe B
KayecTBE OCHOBBI JUIi (POPMHUPOBAHHUS THIIOTE3Bl IO MPOBEPKE IMPABMIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUU;

npuoOpeTeHre OombiTa 10 IUIAHUPOBAHUIO, OpraHW3allMd W TPOBEICHHUIO YYCHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOJIO/aTh 3a XOJOM IIpollecca, CaMOCTOSITENBHO IPOTHO3UPOBATH €ro
pe3ynbTar, (opMyIHpoBaTh O0O0OOMICHHS H BBIBOJIBI 10 pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEJOBAaHMsI, COCTABIIATH OTYET O MPOJICIaHHOI padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATh HHPOPMAIIHIO PA3IMYHBIX BHIOB U (popm
MPEJCTABICHHS, TIOIY9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAs JTUTEPaTypa XUMHUECKOTO
cozIeprKaHus, CIIPaBOYHBIC TOCOOHS, pecypchl MIHTepHeTa), KpUTUYECKH OLEHUBATh MPOTHBOPEYUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh PA3IMYHBIE METOJbl M 3alpoChl NPH IMOHMCKE W OTOOpe MH(pOpManuu MU
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIMMBIX MJISi BBINOJHEHHWS YYEOHBIX M ITO3HABATEIBHBIX 3ajad
ONpeNIeIEHHOr0  THUMA, TMPHOOpeTeHHe omnbiTa B 00JAaCTH  MCHOJB30BaHUA HMH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIQJCHNWE KYyJIbTYPOH AaKTHBHOTO WCIIOJIb30BAHMS Pa3IMYHBIX
MIOMCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeacTaBiIeHuss MHGopMauu 1
WLTIOCTPUPOBATh pelIacMble 3aJaud HECIOXHBIMH CXEMaMH, AWarpaMMaMd, IPYrUMU (GopMaMu
rpaduKu 1 UX KOMOMHAIUSMU;

YMEHHE WCIOJb30BaTh W AaHAJIM3UPOBATh B IIpolecce Y4YeOHOH W HMCCIIEeN0BATENbCKOM
NesTeIbHOCTH MH(GOPMALMIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3siiCTBa M TpaHCIOpTa Ha
COCTOSIHUE OKPYKAOIIEH MPUPOTHON CPEIbI.

KomMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

yMEHHUS 3a7aBaTh BOIPOCH (B X0/€ nuanora W (Wiau) AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOi
TeMBbI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENIFHO BBIMOJIHEHHS MTPEI0KEHHON 3a/1auu;

YMEHHUSI TPEICTaBIATh IOJyUYECHHBIE PE3yNbTaThl TO3HABATEILHOW NESTETbHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIMIO Pe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO 3KCIIEPUMEHTa
(JtabopaTtopHOTO OIMBITa, JA0OPATOPHOW PAOOTHI MO WCCIECIOBAHWIO CBOWCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIBHOW U
HCCIIEIOBATENBCKON JIETEIbHOCTH NPU PELICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4yéTa OOIIuX
MHTEPECOB M COIJAcOBaHUs NO3MLIMK (0OCykIeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI»,
KOOp/IMHAIMSI COBMECTHBIX JCHUCTBUM, OINpenesieHne KPUTEpPHEB MO OIEHKE KayecTBa BBIIOJIHEHHOM
paboThI U ApyTHE).

PeryasiTuBHble yHHMBepcaJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPEAeNsaTh Ield JeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TMPH HEOOXOIMMOCTH KOPPEKTHPOBATh CBOKO JCSATECILHOCTH, BHIOMPATh Hamboliee
3¢ (eKTHBHBIE CIOCOOBI PEIICHNUs YUYEeOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSITEIFHO COCTABIISTH UITU



KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM JECUCTBUH IIPU BBIIOJIHEHUU 3aJaHUN C Y4ETOM I1OTyYEHUs
HOBBIX 3HAHUH 00 MH3ydyaeMbIX OOBEKTaX — BEUIECTBAX M pPEAKIMAX, OLEHHMBATH COOTBETCTBUE
IIOJIy4YEHHOT'O pe3yjbTaTa 3asBJICHHOM LEJIM, YMEHHUE HCIIOIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B YCIIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeaMeTHBIX Pe3yIbTaTOB 0 OCBOSHUIO 00s13aTEILHOTO COJIEPKAaHUS, YCTAaHOBIEHHOTO
naHHOU (henepanbHON pabodell mporpaMMOi, BEIACIISIOT: OCBOCHHBIE O0yUYAIONTUMUCS HAYYHBIC 3HAHUS,
YMEHHSI U CHOCOObI JeWCTBUM, crneuuduueckue s MpeAMETHON o6mact «XUMHUS», BUIbI
ACATCIIbHOCTU IO MOJYUYCHUIO HOBOI'O 3HAHUA, CI'0O UHTCPIIPECTALIUHU, Hp606p330BaHI/IIO " NPpUMCHCHUIO B
Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYAIUX.

K xoHuy oOyuenus B 7 Kiacce npeMeTHbIC pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXkaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

e  pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJEKYJa, XMMUYECKUN 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAsS), BaJICHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJISIpHAsh Macca, MaccoBas J0Js XMMHUYECKOrO 3JIEMEHTa B
COEIMHEHUH, OKCUJ, KUCI0Ta, OCHOBAHUE, COJIb, EKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHHS,
XUMHUECKas peakliys, Kiaccu(uKalus peaklmil: peakliui COeANHEHUs, PEaKluu pa3iokKeHMs,
peakiMM 3aMelIeHMs], peakluu oOMeHa, 3K30- M HHJOTEPMUYECKHE PpeaKkIluH, SApO aroma,
ANIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, pauyC aToMa, XUMHUYECKasl CBsI3b, MOJSpPHAS U
HETOJIsIpHAsi KOBAJIEHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J0Js
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIlUsl) B PaCTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUH U IPUMEHSTDH 3TU MOHATUA NIPU
OIMCAaHUU BEUIECTB U UX MPEBPAILEHUN;

e HCHOJb30BATh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBJIEHUs ()OPMYIT BEILIECTB;

e OIpeNesITh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENECHb OKUCIIECHHUS
9JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAUIEKHOCTh BEIIECTB K ONpelelNEHHOMY Kiaccy
coeMHEeHM no popMysiaM, BUJ XUMUYECKON CBSI3U (KOBaJIGHTHAs! M MOHHAs) B HEOPraHUYECKUX
COEIMHEHUSX;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona J[. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
NEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMMUYECKHX DJJIEMEHTOB OT MX IIOJIO)KEHHUS B
[leproanueckoit cucreme, 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOIaJipo;

e OIKCBHIBaTh U XapaKTepu3oBaTh TabiuuyHyro ¢opMy [lepuonnyeckoil CHUCTEMbl XUMHYECKHX
AJIEMEHTOB: pPa3INuaTh MOHATUS «TJaBHas moArpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-
rpymma)», Majble U 00JbIlINe IEePUObl, COOTHOCUTH 0003HAUEHUs1, KOTOPbIE UMEIOTCS B TaOIHIIE
«Ilepnonnyeckas cucrema xumuyeckux oaeMmeHToB JI. WM. MenneneeBay ¢ YHCIOBBIMU
XapaKTepUCTHKAMU CTPOEHMSI aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsl sapa, olriee
YHCJIO 2JIEKTPOHOB M PACHPEEIIEHNE UX 10 dJIEKTPOHHBIM CIIOSIM);

e KJIaccu(UIMPOBATh XUMHUUECKHE FIEMEHThI, HEOPTraHMUECKHE BEIIECTBa,

e BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMyJie COETUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;

e IPUMEHATH OCHOBHBIE OIIEPALIMH MBICIUTEIBHOMN JEATENIBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
000011eHne, cUCTeMaTU3allnIo, Kiaccu(UKaIHio, BbISIBICHUE MPUYMHHO-CIIECTBEHHBIX CBS3EH
— JJIs U3y4YEHUS CBOWCTB BELIECTB U XMMMUYECKHUX PEaKLUH, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HaONIO/eHWEe, U3MEpPEHHe, MOJEIUPOBaHUE, OSKCIEpPUMEHT (peajbHbId H
MBICJICHHBIN );



e CIEJOBaTh MPaBHUJIaM TMOJB30BaHUS XUMHUYECKOH MOCY0i U 1abOpaTOpHBEIM 000pyIOBaHUEM, a
TaKXXe MpaBUJIaM OOPAICHHS C BEIECTBAMU B COOTBETCTBHU C MHCTPYKIIMSIMU 10 BBIITOJIHEHHIO
1a00PATOPHBIX XUMUYECKUX OIBITOB IO MIPUTOTOBICHUIO PACTBOPOB C ONMPEACIEHHON MacCOBOM
J0JIel PacTBOPEHHOTO BEILECTBA, TUIAHUPOBATh W MPOBOJUTH XMMHYECKHE SKCIICPUMEHTHI 110
pacrmo3HaBaHWIO PACTBOPOB IEJIOYEH W KHCIOT C TIOMOIIBIO HWHIMKATOPOB (JIAKMYC,
dheHondTanenH, METHIIOPAHXK U JPYTHE).

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaumeHnoBaHue TeM u

KOJIMYECTBO 4YacCOB

DJeKTpOHHBIE HUPPOBBIE
o0Opa3oBaTeibHbIE PECYPCHI

Pa3/CIOB HPOTPaMMBI Kourponsusie | Ipakruueckue
Bcero paboThI paboThl
1 Xumus B [EHTpE 6 05
€CTECTBO3HAHUS '
2 | Crpoenue atoma 8 1 0,5
3 Maremartuueckue 13 05
pacyeTsl B XUMUHU '
SIBnenus, 7
4 | mpoucxomsmye c 1 0,5
BEIICCTBAMHU
OO011e€ KOJIMYECTBO YacOB
34 2 2

10 porpamMme




[HOYPOUYHOE INIJTAHWPOBAHUWE

7 KJIIACC
Nori/mm Tema ypoka KonnuectBo yacoB Hara DIJIEKTPOHHBIE
Bcero | Konrposbnble | IIpakTtuyeckue | HM3ydeHHs 1 poBkIe
paboThI paboThl o0Opa3oBaTeNbHbIC
pecypcesl
1 Beoauriii UTH Ne 03-28. XuMus Kak 4acTh €CTECTBO3HAHMUSL. 1
MeTobl H3y4eHHUsl €CTECTBO3HAHUSI.
2 [Ipaktuueckass padora Ne 1 3HakoMcTBO ¢ 1a00OPaTOPHBIM 1 0,5
obopynoBanuem. [IpaBmia Th mpu paboTe B XHMHUYECKOM
J1a00paTOPHH.
3 [TpakTuueckast padota Ne2 HabmroneHue 3a ropsiell CBEUOH. 1 0,5
YcTpoiicTBo CIIUPTOBKH. [TpaBuna paboThI c
HarpeBaTeIbHBIMU IPUOOpaMHU.
4 XuMUYeCKui JJIEMEHT. [Tepuoanueckas cuctema 1
JA.N.Menneneena.
5 OT anXUMHK K XUMHUHI 1
6 BuxTtopuna «Xouy Bc€ 3HaTh!» 1
7 CtpoeHue  BemiecTB, MOJIEKYJ, aTOMOB. ArperaTHoe 1
cocrosiHue. MozenupoBaHue.
8 [limaneTapHast MOJIEIb CTPOEHUSI aTOMA. 1
9 Ypok - ynpaxkaeHnue no teme «CTpoeHHne aToMa. 1
10 BanentHocts. MonenupoBaHue MOJIEKYJT OKCHUIOB M KHCTIOT. 1
11 ITpakTuyeckas padora Ne3. «CobGepu MONEKYITy» 1
12 CreneHb OKUCIEHNs. bUHAapHBIE COEAMHEHUSI. 1
13 KontponbHas padota «CTpoeHre aTomMa 1 1
14 Xumus U ¢pu3uKa. ArperaTHble COCTOSTHHSI BEIIECTBA. XUMUS 1
u reorpadus. Xumusi 1 OUOJIOTHUsI.
15 OTHOCHTENbHASI ATOMHASI U MOJICKYJISIpHAS MACCHI. 1
16 MaccoBass 1071 XHMHYECKHX DJIEMEHTOB B  CJIIOKHOM 1
BELIECTBE.
17 VYpok-ynpaxuenue "MaccoBas M08 3JEMEHTa B CIOKHOM 1
BelecTse'.
18 Pemenue 3amau «BbeiBog (GopMysa BEHIECTB MO MAacCOBBIM 2




JOJIAM>)

19 UucTeie BelecTBa U CMECH. 1
20 O0BeMHas 101 ra3a B CMECH. 1
21 MaccoBast 10Jis1 paCTBOPEHHOT'O BEIIECTBA B PaCTBOPE. 2
22 Ypok-ynpaxHenue mo teme "MaccoBas 01 BEIIECTBA B 1
pactBope".
23 [Ipaktnueckas padora Ne 3 «lIpuroroBnenue pactBopa ¢ 1 0,5
3aIaHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEIIECTBA»
24 MaccoBas 4014 npumecei. 1
Pernrenue 3ama4y u ynpaxkHeHHH 1Mo teme «MareMaTHYecKHe
pacyeThl B XUMUWNY
25 O6o0menne u  cucTeMaTu3alus 3HaHUM 10  Teme 1
«MaTeMaTH4eCK1e pacueThl B XUMHUH
26 Paznenenne cmeceid. dunbprpoBanue. AcopOIus. 1
27 JlucTruisnys, KpUCTaJIM3alys, BIlIapUBaHUE. 1
28 Wrorosas koHTposibHas paboTa «CTapT B XUMHIO» 1
29 ITpakTryeckas pabora Ne 4 «Ouuctka noBapeHHON COIM» 1 0,5
30 Xumnyeckue peakiu. [lpu3Haku XUMHYECKUX peakuil. 1
31 Peakuuu ropenust 1
32 Yyenunueckas koHpepeHIus. «Bpaarommecs pycckue yaeHble 1
XUMUKN)
34 2
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

Epémun B.B. Ky3smenko H.E, JIpoznos A.A, Jlynun B.B Xumus 8 kiace, uznarensctBo «/Ipoda» M., 2021
Epémun B.B. CoopHUK 331249 1 yIpaKHEHUH 110 XUMHUH: MIKOJIBHBINA Kypc - M.;000 «M3natenbckuii gom «OHuKC2 1Bek»; OO0 «M31aTenbcTBO
Epemun B.B. Ky3smenko H.E. Havana xumuu. MI'Y 2018

Eropos A.C. Penerutop no xumuu / oz pen. A.C. Eroposa. — MU3a. 45-e — PoctoB u//l: @ennkc, 2020. — 762 c.

Epémun B.B. COopHuUK 3a1a4 M yNpaXKHEHUH MO XUMHUU: WIKOJIbHBIN Kypc - M.;O00 «M3narensckuii goM «Onukc21Bek»; OO0 «M3aaTenscTBO
«Mup u obpazoBanue», 2016.

Kysbpmenko H.E. Hauana xumuun: coBpeMeHHbIN Kypc s noctymnaromux B By3sl/ Ky3emenko H.E., Epémun B.B, [Tonkos B.A. - M., | ®eneparusnas

KHUrotopronasi komnanus, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

www. krugosvet.ru /ynuBepcanbHas sHIukioneaus «Kpyrocsery/;

Bupryanenas mkona Kupunna u Medoaus. Ypoku ¢usuku Kupumia u Medoaus
WuTepuer-pecypebl www.class-fizika.nard.ru («KnaccHas gocka uist 10003HaTEIbHBIX»).
www.physiks.nad/ru («®@u3nka B aHUMAITUSAX).

www. interneturok. ru («Bumeoypoku mo npeameTam mKoJIbHON TPOrpaMMBbD»).

www. chemistry-chemists. com/ index. html (anekTponHBIii KypHaT « XUMUKH U XUMHSI).

www. hemi. wallst. ru («Xumus. O6pa3oBaTeNbHBIN CAUT I MTKOJIBHUKOBY).

www.hij.ru (xypHan « XuMUS U KU3HBY).

www. biology. asvu. ru (Bcs 6uonorusi. CoBpeMeHHasi OHOJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).
10. www.window.edu.ru/window (EauHoe okHO fqocTyma k 00pazoBaTenbHBIM pecypcaM MHTepHeTa o OMOJI0THH).
11. https://olimpiada.ru/
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