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IHosicHUTEIbLHAA 3aIIUCKA

PabGouass mporpamma kpyxkka «XuMHUS B 3aJadaX W YIOPOKHEHHUSIX» paspaboraHa Jyis
oOyyaromuxcss 8 Kiacca B COOTBETCTBUM C TpeOoBaHmsMU DenepanibHOTO TOCyIapCTBEHHOTO
00pa3oBaTeLHOTO CTaHJapTa OCHOBHOTO obwero 00pa3oBaHusl. JlonosHuTenbHast
oOmieoOpa3oBarenbHas TporpaMMa «XHMHsS B 3aJadaX W YIOPOKXHEHHUAX» COCTaBJI€HA HAa OCHOBE
HOPMATHUBHBIX JOKYMEHTOB:

- 3akoH P® «O6 o6pazoBannu B Poccuiickoii denepanum» Ne 273 ot 29.12.2012 1.

- Ilpukaz Muno6pnayku Poccun ot 17 nexabps 2010 roga Nel897 «O06 yrBepkieHuu QenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeILHOTO CTaHAAPTa OCHOBHOTO 00IIero 0Opa3oBaHus (3apEruCTPUPOBAH B
MunucrepcetBe toctuiinu Poccuiickoit @enepanuu 1 despans 2011 r. perucrpanmonusiii N19644);

- IIpuxa3z Munucrepcra oOpasoBanus U Hayku Poccuiickoit @enepauun ot 09.11.2018 r. Ne 196 «O0
yrBepxkaeHun Ilopsiaka opraHuzanum U OCYILIECTBJIEHUS 00pa3oBaTelIbHOW JIEATENBHOCTH IO
JOTIOJTHUTEIbHBIM 0011€00pa30BaTeIbHbIM ITPOrpaMMamMy;

- Pacnopspkenue [IpaButenbctBa Poccuiickoit @enepannu ot 04.09.2014 Ne 1726-p «O06 yrBepkAeHUU
KoHnuenuuu pa3BuTHst TOMOTHUTEIHLHOTO 00pa30BaHUs JAeTE»

- Pacnopspkenne I[paButensctBa Poccuiickoit @enepanmu ot 24 anpens 2015 r. N 729-p, «Pa3paboTtka
MIPEI0KEHUH 0 CPOKaxX peanu3aliy JOMOIHUTENbHBIX 00IIepa3BUBAIOIINX IPOTPaMM»»

- IloctanoBnenne ['MaBHOrO roCyIapCTBEHHOTO caHMTapHOro Bpada Poccuiickoit @enepannu Ne 28 ot
28.09.2020 "O6 yrBepxkaenuun canutapasix npaBui CII 2.4 3648-20 "CarnuTapHO-3MHIEMUOJIOTHUECKHE
TpeOOBaHUS K OPTaHU3AIIMH BOCITUTAHUS M 00yUeHUsI, OTAbIXA M 03JI0POBJICHHS ISl ACTEH U MOJIOJCKH '
- IlocrtanoBnenue ['maBHOTO rocymapcTBeHHOro canuTapHoro Bpada Poccuiickoit @enepannu Ne 26 ot
10.07.2015 "O6 yrBepxknenun CanlluH 2.4.2.3286-15 "CanuTapHO-31THAEMHAOJIOTHYECKUE TPEOOBAHUS K
YCIOBUSM W OpraHuM3alud oOydeHuss W BOCIHUTAaHUS B  OpPraHMU3alMsIX, OCYLIECTBIISIIOIINX
00pa30BaTeNIbHYIO EATEIbHOCTD M0 aIallTUPOBAHHBIM OCHOBHBIM 00I11€00pa30BaTebHBIM MPOTrpaMMaM
JUTsl 00YJaroNIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 370poBbs" (BMecte ¢ "CanlluH 2.4.2.3286-15.
CaHHUTapHO-3MUAEMHOJOTHYECKIE TIpaBUiIa M HOPMATHUBEL..") (3apeructpupoBaHo B Muniocte Poccun
14.08.2015 Ne 38528);

- [locTanoBnienue ['1aBHOrO rocy1apcTBEHHOTO caHUTapHOro Bpaya Poccuiickoit ®deneparum Ne 2 ot 28
saBaps 2021 roma «OO0 yTBepkAeHMHM caHMTapHbIX TipaBuil u HopMm CanlluH 1.2.3685-21
"I'urueHnvYecKkne HOpPMATUBBI U TpeOOBaHUS K oOecreueHnto 0e30macHOCTH U (M) O€3BPEAHOCTH IS
yesoBeka (pakTopoB cpeibl 00UTaHuA"»;

- DenepanbHblil NepeueHb YYEOHMKOB, PEKOMEHIOBAaHHBIX (IOMYIIEHHBIX) K HCIIOIb30BAHUIO B
o0pa3oBaTeIbHOM TMpollecce B 0OOPa30BATENbHBIX YUPEXKACHUAX, PEAU3YIONUX 00pa3oBaTelbHbIE
MIPOrpaMMbl 00IIero 00pa30BaHus U UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALINIO; IPUKA3 MUHUCTEPCTBA
npocBeleHus: poccuiickoit dpeaepamnuu ot 20 mas 2020 roga Ne 254 «O06 yrBepxkaeHUU (enepaabHOro
nepeyHs: y4eOHUKOB, NOMYIIEHHBIX K HCIOJIb30BAHUIO MPHU peau3aliil UMEIONINX TOCYyAapCTBEHHYIO
aKKpeAUTALMI0 00pa30BaTeIbHBIX MPOTPAMM HAUYAIBHOTO OOIIEr0, OCHOBHOTO OOIIEro, CPEeAHEro 00IIero
o0pa3oBaHUsl OpraHu3allMsMH, OCYIIECTBIISIIOIIMMH  00pa30BaTENIbHYIO0 JAEATEIBHOCTBY»; IpPUKa3
MUHHUCTEPCTBA MPOCBElleHusl poccuiickoit denepaunu ot 23 nexadbps 2020 roma Ne 766 «O BHeceHMH
W3MEHEHUN B (efepalbHbIN MepeueHb y4EeOHUKOB, JOMYIICHHBIX K HMCIOJB30BAHUIO MPU peaTn3aluu
MMEIOIUX TOCYIapCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTeNbHBIX MPOTpaMM Ha4dalbHOTO OOIIero,
OCHOBHOTO  oOmiero, cpeaHero oOmero oOpa3oBaHUS  OpPraHU3alMsAMH,  OCYLIECTBISIOLUIMMHU
00pa3oBaTeNbHYIO JIEATENBHOCTh, YTBEPKICHHBIA MPHUKA30M MHHHCTEPCTBA MPOCBEIIEHUS POCCHICKOM
deneparu ot 20 mas 2020 r. Ne 254y;

JlanHas pabouasi mporpaMMa COCTaBJIeHa Ha OCHOBE MPOTpaMM OCHOBHOTO OOIIEro o0pazoBaHMS IO
XMMUU W TporpamMmbl mo xumuu Uit 8-9 kimaccoB oOmieoOpazoBarenbHbIX — yupexaeHuit  O.C.
I'abpuensna, M.: Ilpoda, 2018.



O0mas xapakTepucTHKa Kypca BHEYPOYHOH 1esiTeIbHOCTH

CoBpeMeHHBIN cTaHAapT COJepKaHWs O0Opa30BaHMs MO XUMHUH IPEIyCMATPUBACT CO3JaHUE YCIOBUN
JUI JOCTMIKEHMS Y4YalllMUMMCS CIEAYIOIIMX IIeJIel: OCBOEHHWE OCHOBHBIX IMOHSATUN M 3aKOHOB XUMUU;
OBJIAJICHUE YMEHMSIMU NPOU3BOJUTH PACYETHI HA OCHOBE XMMHYECKUX (POPMYJ BEIIECTB U ypaBHEHUM
XMUMHMUYECKUX pEaKUui; pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB M HMHTEUIEKTYaJbHBIX CIIOCOOHOCTEH B
IIpOLIECCe MPOBEICHUS XMMMUYECKOTO SKCIIEPUMEHTa, CaMOCTOSTEIbHOIO IPHOOpETEHUs 3HaHWNA B
COOTBETCTBMHU C BO3HUKAIOUIMMH JKU3HEHHBIMH MOTPEOHOCTSAMH; MPUMEHEHHE TMOJYYCHHBIX 3HAHUHA W
YMEHHUM 7151 pelIeHus] NIPaKTUYECKUX 3a/lad B IIOBCEIHEBHOM >KU3HH; BOCIIMTAHUE OTHOLIECHUS K XUMHHU
KaK K OJHOMY M3 (PyHAAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHS U AJIEMEHTY OO0IleyesIoBeYeCcKOon
KYJIBTYPBI.

basucHbll yueOHBIH TU1aH B €ro (efepanbHON 4acTH NMpeAyCcMaTpUBAET U3yUeHHE Kypca XUMHUU
mo 2 yaca B Hemento B § kiaccax. JlaHHBIN 00BEM YacoB HE JOCTATOYEH I pean3alliyd CTaHJapTa
OCHOBHOTO 00111eT0 00pa3oBaHus 1o XuMuu. OAHUM U3 MOCIIEICTBUN COKPAIEHHS Yrcia y4eOHBIX 4acoB
3aKJIIOYAeTCsl B TOM, YTO Yy YUUTENs NMPAKTUYECKH HE OCTAE€TCid BPEMEHHU Uil OTpaOOTKH HAaBBIKOB
pelIeHns 3a/1a4, a UMEHHO 3ajlad, 00eCIeunBaIOIINX 3aKPEIUIEHNE TEOPETHUECKUX 3HaHUN, KOTOPbIE ydar
TBOPUECKHU MPUMEHATh UX B HOBOM CHUTYyallUH, JOTHYECKH MBICIHTH, T.€. CIyXKaT (POPMUPOBAHUIO
KYJIbTYPOJOTHYECKON CUCTEMOOOpa3yoIel apa urmbl.

Pemenne 3amau — npu3HaHHOE CPEJICTBO PA3BUTHS JIOTMUYECKOrO MBIIIEHUS yYallIUXCsl, KOTOPOe
JIETKO COYeTaeTcsi C JPYrUMH cpeicTBaMH M mnpuémamu oOpa3oBaHHs. BkiroueHue pasHbIX 3ajad
MpelycMaTpuBaeT NEPEHOC TEOPETUYECKOT0 MaTepralia Ha MPAKTHKY U OCYIIECTBIIATH KOHTPOJb 3a €ro
YCBOEHHEM, & YYaIIUMCsl — CAMOKOHTPOJIb, YTO BOCIIUTHIBAET UX CAMOCTOSATENIBHOCTh B yUeOHOM padoTe.

Pemenne 3amau JOMKHO CHOCOOCTBOBATH IIEJIOCTHOMY YCBOCHMIO CTaHJApTa COAEPIKaHUS
0o0pa30BaHus M pean3aluy NOoCTaBleHHbIX Lenel. ConepkaHue (pakyIbTaTUBHOIO Kypca COOTBETCTBYET
MUHUMAaJIbHBIM TpeOOBaHMUAM CTaHIApPTa OOpa30BaHUs, a TAKKE COACPKUT HEKOTOPBIH Marepuayl Io
yriayOJeHuI0 Kypca XMMHUU B 8 Kilacce, Ha KOTOPBIM cienyeT oOpaTuTh BHUMAaHHUE Ul YCHEIIHOTO
u3ydeHus fanee (KpUCTaJIOTMIPaThl, pa3iIMyHble CIIOCOOBI BBIPAXKEHUSI COCTaBAa PAacTBOPA, pa3IMyYHbIE
crocoObl IPUTOTOBJIEHUS HEOOXOAMMOI'0 PACTBOPA; KAYECTBEHHBIE PEAKIINN).

Kaxnas Tema colepXHUT HEOOJBIION TeOpeTHdYecKuil MaTepuall, a IJIaBHOE — OOJIbILIOe
KOJIMYECTBO PA3JIUYHBIX 3a7ad. ITO HeoOXoAMMO sl (GOPMHPOBAHUSA M Pa3BUTHUs HABBIKOB aHAIN3A,
CpaBHEHMs, OO0OOIIEHHs, camMOaHalu3a U CaMOKOHTPOJIS, YMEHMH YCTaHaBIMBAaThb NPUYMHHO —
CIICZICTBEHHBIE CBS3M MEXIY pa3iMuHbIMU (DakTaMu, YMEHHMH J1eJ1aTh BBIBOJbI, OTCTAUBATh CBOK TOUKY
3pEHMS.

BHumaHuio ydammMmcs OpeyiaraloTcsi pas3jdyHble 3aJaHus 10 COJIEPKAHMI0O U IO CJIOXKHOCTH,
KOTOpBbIE TPeOYyIOT OT yyallluxcs aKTUBHOW MO3HABATEIbHOM JIESATEIbHOCTH.
Lenu xypca:
e CO3JJaHKE YCIIOBUI JUIs peann3alid MUHUMYMa CTaH/apTa coAep KaHus 00pa3oBaHMs 32 Kypc OCHOBHOM
IKOJIBI;
¢ popMHpOBaHuUE y yyalluxcs HaBBIKOB CAMOCTOSITENIbHOTO PEIIEHUS paCUeTHbBIX 33a4 110 XUMUH;
® 0TpPa0OTKa HaBBIKOB PELICHMS 3a/1a4 U MOATOTOBKA IIKOJIBHUKOB K 00Jiee TITyOOKOMY OCBOCHHIO XUMHUH
B CTapIlUX Kiaccax.
3amauu Kypca:
e QopMuUpOBaTh Yy Y4YaAIIMXCSl HABBIKM BBIUMCIEHUH MO QopMmynam BeLIECTB, MO XUMHYECKHM
YPaBHEHUSM, IO CTEXHOMETPUUECKUM YpPaBHEHUSIM;
e PaciipuTh 3HaHUS yJalIuXcsi O BO3MOXKHBIX M HarOoJiee palMoOHaIbHBIX ClI0co0axX perIeHus 3a1ad;
e Pa3BuBaTh MBICIUTENIBHBIE IPOIIECCHI, CIIOCOOHOCTH YUALTUXCS, CKIIOHHOCTHU K PEIIEHUIO 3a/1a4;
® YKpEIUIATh UHTEPEC K MPEAMETY.



I[lnannpyemMble pe3y/ibTaThl 0CBOECHHS IPOTrPaMMBbI
JINYHOCTHBIE:
1. B 11eHHOCTHO-OpPUEHTAIIMOHHOH cepe:
® BOCIIUTAHHE YYBCTBA TOPAOCTH 32 POCCHUUCKYIO XHMHUYECKYI0 HAyKy, T'yMaHU3Ma, MMO3UTUBHOTO
OTHOIIEHUS K TPYY, IIEJIEYCTPEMIICHHOCTH;
e hopMHUpOBaHUE IICHHOCTH 3JI0POBOrO0 H 0Oe30macHOro oOpas3a JKW3HH, YCBOCHHE ITPaBHII
WHJMBUIYAIBPHOTO ¥ KOJUIEKTMBHOTO O€30MacHOTO TOBEACHUS B UYPE3BBIYAWHBIX CUTYyaIUsX,
YIPOKAKOLIUX KU3HU U 3[I0POBBIO JIFOAEH;
® IOHUMaHNE 0COOESHHOCTH JKM3HH U TPYJIa B YCIOBHIX HHPOPMATU3AIIUHN O0IIECTBA;
¢ GopMHPOBaHUS TBOPUYECKOTO OTHOIIEHUS K ITpobIemMam;
e popMupoBaHME  XUMHUKO-IKOJOTUYECKOW  KYJIbTYpPbI,  SBIISIIONIEHCS  COCTAaBHOM  YacCThIO
9KOJIOTUYECKOU U 00IIEel KyJIbTYphl, © HAYYHOTO MHUPOBO33PECHHUSI.
2. B TpynoBoii cepe:
®BOCIIUTAHHE TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY JanpHeEWIed o0pa3oBaTeIbHOM WU
npodeccroHaIbHOM TPAaeKTOPUU;
e yMEHHE OIICHWBATh CUTYallMI0 M OINEPATUBHO NPUHUMATH PEIICHHs, HAXOJUTh aJCKBATHbHIC
crocoObI TIOBEICHUSI ¥ B3aUMOJICHCTBUS C TApTHEPAMU BO BpeMs y4eOHOUW M UTPOBOM JEATEIHHOCTH,
®pa3BUTHE TOTOBHOCTH K PEHICHHWIO TBOPYECKUX 3a7ad, CIIOCOOHOCTH OIICHUBATh MPOOIEMHBIC
CUTYaIlMM W ONEPAaTUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3TUYHBIX MPOTYKTUBHBIX BHJIAX
NesTeNHHOCTH (yueOHasi, MOMCKOBO-UCCIIEA0BATENbCKAsl, KITyOHas, TPOEKTHAs, KPYXKKOBAs U JIp.).
® Pa3BUTHE OTBITA SKOJOTUYECKH OPUEHTHPOBAHHOW Pe(PIEKCHBHO-OIICHOYHOW M TPAKTHYECKOM
JIEATEIbHOCTH B dKHU3HEHHBIX CUTYAIUX.
3. B mo3HaBaTenbHOM (KOTHUTUBHOW, MHTEIUICKTYAIIbHOM) cdepe:
¢ GopMHpOBaHNE YMEHHS YIPABIATH CBOCH MO3HABATEIILHON ACSITEIBHOCTHIO;
¢ hopMupoBaHue NMo3HaBaTEIbHON M MH(GOPMAITMOHHOW KYJIbTYPhI, B TOM YHCJIE Pa3BUTHE HABHIKOB
CaMOCTOSITEIPHOW PabOThl ¢ Y4eOHBIMH TIOCOOMSMH, KHHTaMH, JOCTYITHBIMH COBPEMEHHBIMHU
WH(POPMAITMOHHBIMHU TE€XHOJIOTHUSIMU;
¢ (hopMupoBaHHUE FKOJOTUUECKOTO MBIIIJICHUS: YMEHHS OIEHUBATH CBOIO JICSITEIIBHOCTh M MOCTYITKH
JIPYTUX JIFOACH C TOYKH 3PEHUST COXPAHCHHS OKPY’KAOIIECH CPelbl - TapaHTa KU3HHU U 0JaronoIyqus
JIIoIed Ha 3eMile.
epa3BUTHE COOCTBEHHOTO IICJIOCTHOTO MHPOBO33pPEHUSA, TMOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCJIE M B paMKaX CaMOCTOSITEIILHOM JIEATEILHOCTH BHE IITKOJIBI;
JInyHOCTHBIE Pe3yabTAThl OTPAXKAIOT (POPCUPOBAHHOCTH B BOCIIUTATEIHLHON KOMIIOHEHTE, IPH
M3yYEHUU XUMUH, B TOM UUCJIE B YaCTH:
nampuomuyeckKo20 80CNUMAHUsL:
v/ 1IIEHHOCTHOTO OTHOIICHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HacJIeJUIO;
v’ [IOHMMAaHUs 3HAYCHUS XUMHYECKOW HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBa;
v’ CITOCOOGHOCTH BJIAJIETh JIOCTOBEPHOM MH(POPMAIIHEH O MTEPETOBBIX JOCTHKEHUAX U OTKPBITHAX
MHMPOBOU U OTEUECTBEHHOU XUMHHU;
v/ 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUPA U OOIIECTBA,;
v/ BOCIIUTaHHsI POCCHHUCKOMN IPaykIaHCKOM MIEHTHYHOCTH : TATPUOTH3MA, JTFOOBH M YBAKEHHUIO K
OTteuecTBy, UyBCTBA FOPJIOCTH 32 CBOIO POIMHY, 32 pOCCUICKYI0O XUMUYECKYIO HAYKY;
2PAACOAHCKO20 BOCNUMAHUSL:
v/ NIpeJCTaBIEHNs O COIMAILHBIX HOPMaX M MPaBUIaX MEXIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
TOTOBHOCTHU K Pa3HOOOpPa3HON COBMECTHOM EATEIHbHOCTH TIPU BHITIOJTHEHUH YUEOHBIX,
MO3HABATENBHBIX 33/1a4, BHIOJHEHUU XUMUYECKIX IKCIIEPUMEHTOB, CO3/IaHUU YIEOHBIX TPOCKTOB,
CTpeMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOTIOMOIIIH B MPOIIECCE ITON YueOHOU e TeNbHOCTH;
TOTOBHOCTHU OIIEHUBATH CBOE MOBEJAEHUE U MOCTYMKHA CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUNA MOCTYIKOB;




v (popMHpOBAHHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAyKH W OOIIECTBEHHOU MPAKTHUKH, a TAKIKE COLUATBHOMY, KYIBTYPHOMY, SI3BIKOBOMY U
JTyXOBHOMY MHOTOO0Opa3ni0 COBPEMEHHOTO MHPA;
YEeHHOCmU HAYYHO20 NOZHAHUA!

v MHPOBO33PEHUYECKUX MPEICTABIEHUM O BEIIECTBE U XMMHUUECKOM PEAKLIUH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIIMX OCHOBY JUISI IOHUMAHUS CYIITHOCTH
Hay4YHOU KapTHHBI MUDAa;

v/ 1pejcTaBiIeHui 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS IIPUPO/IbI, B3AUMOCBS3IX YEIOBEKA C
MPUPOIHOMN CPEAO, O POJIA XMMHUH B TO3ZHAHUU ITUX 3aKOHOMEPHOCTEN;

v/ 103HaBaTEeILHBIX MOTUBOB, HAIIPABJICHHBIX Ha MIOJyYEHUE HOBBIX 3HAHUI 110 XUMMHU,
HEOOXOIUMBIX ISl 00BSICHEHUS HAOII0JaEMBIX MTPOIIECCOB U SIBJICHHUIA;

v/ 103HaBaTENLHON U MHYOPMAIIMOHHOM KYJABTYPhI, B TOM YKCJIE€ HABBLIKOB CAMOCTOSATEIBHOMN
paboTHI ¢ y4EOHBIMH TEKCTAMU, CITPABOYHON JTUTEPATYPOH, JOCTYIMTHBIMU TEXHUYECKUMH CPEJICTBAMU
MH(POPMAITUOHHBIX TEXHOJIOTHIA;

v’ MHTepeca K 00YYEHHUIO U MTO3HAHMIO, JTI0003HATEILHOCTH,

v’ (popMHpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00Pa30BaTEIbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HUCCIEA0BATENHCKOM, TBOPUECKON M IPYTUX BUAAX JACATEIHHOCTH;

v/ TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOPa30BaHMIO, HCCIIEN0BATENLCKOM IEITEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00YUYEHUS B JTaTbHEHIIIEM;

v’ (popMHpOBaHUE MO3HABATEILHON U HHPOPMALMOHHON Ky/ILTYPEI, B TOM YHCJIE€ PAa3BUTHE HABLIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4EOHBIMU TOCOOUSIMU, KHUTaMU, IOCTYIIHBIMU UHCTPYMEHTaMHU U
TEXHUYECKUMHU CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

Gopmuposanus Kyiemypuvl 300p08bsl

v/ 0CO3HaHHUS [IEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J10POBBIO;

v/ YCTaHOBKH Ha 3710POBBIN 00pa3 KU3HH;

v/ 0CO3HAHUS MOCIEACTBUN U HENPHUSATHS BPEAHBIX IPUBBIUEK (YIIOTPEOIEHHUS ATKOTOJIS,
HapKOTUKOB, KypeHUs);

v He0OXOAMMOCTH COOIIIOIEHHUS ITPAaBUII 0€30IIACHOCTH IIPU OOPALIEHUH ¢ XUMHUIECKUMU
BEIECTBAMU B OBITY U pealIbHO JKU3HH;

v' (popMHpOBaHUE TIOHUMAHUS [IEHHOCTH 3I0POBOTO U OE301aCHOT0 00pa3a KU3HU;

v/ yCBOEHHE NPABUIT MHIMBUIYATBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO MOBEICHUS B YPE3BBIYANHBIX
CUTYaIUSIX, YTPOKAIOLIUX JKU3HU U 3[I0POBBIO JIO/IEH;

mpy008020 0CNUMAHUA!

v KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOU, yUeOHO - CCIEN0BATENBCKOM,
TBOPUYECKOH U IPYrUX BUJAX AEATEIHLHOCTH;

v’ MHTepeca K IMPaKTHYECKOMY U3y4EeHHIO IPO(ECCHiA U TPY/a Pa3IMYHOro Pojia, B TOM YKCIIE Ha
OCHOBE MIPUMEHEHHS MTPEeIMETHBIX 3HAHUH 10 XUMUH,

v/ 0CO3HAHHOTO BHIOOPA WHIMBHYaIbHON TPAECKTOPHH IPOIOJIKEHHS 00pa30BaHus C YIETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, O0ILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
9KOJIO2UYECKO20 80CNUMAHUS

v/ 3KOJIOTMYECKH I1eJIECO0OPA3HOTO OTHOIEHUS K PHPOJIe KaK HCTOYHHKY JKU3HH Ha 3eMJle, OCHOBE
€€ CyILECTBOBAHUS;

v/ IIOHUMaHUs IIEHHOCTH 3JI0POBOTO M 6€30MacHOT0 00pa3a KU3HH, OTBETCTBEHHOTO OTHOLIEHUS K
coOcTBeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBbIO, OCO3HAHUS LIEHHOCTH COOIOICHUS
MpaBUJI 0€30TACHOTO TIOBEIEHUS IPU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYaIIUAX, YTPOKAIOIINX
37I0pPOBBIO U KU3HU JIFOJIEH;

v’ CIIOCOOGHOCTH IIPUMEHSTE 3HAHMUS, TIOJTy4aeMble TIPH U3yYEeHHH XUMUH, JUIS PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKPYXaIOLlel MPUPOJTHON CPeIoH, OBBIILIEHUS YPOBHS KOJIOTHUYECKON KYJIbTYpHI,
OCO3HAHUs TTI00ATHHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel UX PEIICHUs TOCPEICTBOM
METOJIOB XUMHHU;

v/ 3KOJIOTMYECKOT0 MBIIUIEHHS, YMEHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEILHOMM,
KOMMYHUKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE;



v' (hopMHUpOBaHHE OCHOB 3KOJOTHYECKOTO CO3HAHUS HA OCHOBE TPU3HAHMS [IEHHOCTH U3HU BO BCEX
e€ MPOSIBICHUSIX U HEOOXOJMMOCTH OTBETCTBEHHOTO, OEPEKHOT0 OTHOILICHHS K OKPY)KAIOLIeH cpere;
npogopuenmayuu:
v' (opMUPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YIEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHUBAIMH K 00YYECHHUIO U TIO3HAHUIO, BEIOOPY
npo¢uiIbHOTO 00pa30BaHUs HA OCHOBE HH(OPMAIMHU O CYIIECTBYIOIIUX MPO(ECCHSIX 1 JTMIHBIX
po(hecCHOHATBHBIX MPEANOYTCHUH, 0CO3HAHHOMY MOCTPOSHHIO HHANBHIYAIbHOM 00pa3oBaTeIbHOM
TPAEKTOPUU C YUETOM YCTOMUMBBIX IMO3HABATEIHHBIX HHTEPECOB;
v’ CO3HATENBHBIN BEIOOP Oyaymiei mpodhecCHOHANBHOMN AESTELHOCTH;
OYXOBHO-HPABCMBEEHHO20 BOCHUMAHUA:
v’ IyXOBHO-HPABCTBEHHOMY BOCITHTAHHIO JIMYHOCTH Yepe3 OPraHM30BaHHBIN MPOIIECC YCBOCHUS 1
MPUHATHUS 00YJAIOIIMMHUCS 0a30BBIMH HAIIHOHAIBHBIMU IIEHHOCTSIMHU;
v' (hOpMHUPOBAHUIO lyXOBHO-HPABCTBEHHOTO OOJIMKA [TOIPACTAIOMIETO TIOKOJICHHUS Yepe3 YCBOEHHE
0a30BbBIX 3HAHUIL,
v’ HEOOXOJMMOCTH U3YYEHHsI METOJIOB TIO3HAHMUS BEIECTB M XUMUUECKHUX ABJICHUM, Ba)KHENIITHX
(baxTOB, MOHATHI1, 3aKOHOB U TEOPUI, XUMUYECKOTO SI3bIKA, TOCTYIHBIX 0000MICHUN O IPUHITHITAX
XAUMHYECKOTO TIPOM3BO/ICTBA, CIIOCOOCTBYIOMUX (HOPMUPOBAHUIO MUPOBO33PEHHUS Y YIAIITHXCS;
v/ caMOCTOSTENILHON paboTe ¢ BEMIECTBAMH, BHINOJIHATE HECIIOKHBIE XAMUUECKHE OTIBITHI, TPAMOTHO
MPUMEHSTh XUMUYECKHE 3HAHUS, OJTydYeHHbIE Ha YPOKax, B OOIICHNH C IPUPOJIOH, B OBITY;
v/ 0CO3HAHHUIO POJI XUMHUH B PEIIEHUHU ITI00ATBHBIX IPOOJIEM YEIOBEYECTBA,;
v/ aHaIN3y EHHOCTHBIX ACMIEKTOB COBPEMEHHON XUMUH: MCIIOJIb30BaHUE aTOMHOM SHEPTHHU B
BOCHHBIX M MUPHBIX IIEJISIX, 3arpsi3HEHHE aTMOC(HEPHI, IKOJIOTHIECKUE POOIIEMBI, BCE ITO
CrocoOCTBYET BOCIIPHATHIO yUaIIEerocs ce0sl - Kak TpakJaHuHA, TyMaHKUCTa, OopIia 3a MUp;
v/ [03HABATEILHBIM MOTHBAM, HAIIPABICHHBIM HA U3yYECHUE YUCHBIX, KOTOPBIE TIPOKUITH KU3Hb C
LIEJIBIO IPOCIIABIIEHUs, Ul O1ara U TOpJOCTH rOCyJapcTBa, Ui IPOLBETAHUS U Pa3BUTUS HAYKH;
v/ CIIOCOOHOCTH K MOCIIEIOBATEILHOMY CTHIIIO MBIIUIEHHS — TEOPUH, IOUCKY, HAYIHOMY OTKPBITHIO;
v/ YCTAaHOBKH Ha BHYTPEHHHE CTUMYIIBI IMYHOCTH KaXKI0T0 peOeHKa: TIOHMMaHKe TIOHATHI J10JITa,
4eCTH, COBECTH, IOCTOMHCTBA, JTF0OBU K Ipupoje, Ponune;
v/ IEHHOCTHOTO OTHOLIECHHUS! JOCTHKEHHUI HAIIMX COOTEYECTBEHHUKOB BOCIIMTBIBATH MATPUOTU3M
yepe3 npumepsl. PazButie nuuHoCTH 00yyaromuxcs, GopMupoBaHue y HUX T'YMaHUCTHUECKUX
OTHOILLIEHHUH U 3KOJIOTHYECKH L[e1eCO00pa3HOro NOBEACHUS B ObITY U B TPYIOBOH AEATEIBHOCTH.
ITo 1yxOBHO-HPaBCTBEHHOMY BOCIIMTAHUIO B OCHOBHOM U Cpe/iHEeH 1IKO0JIe MOXKHO UCIOJIb30BaTh
pasHble (GOpMbI pabOTHI: CEMUHAPBI, KOH(DEPEHLIMH, IPE3EHTALMH, TIOCBSAIIEHHBbIE I100aIbHBIM
HKOJIOTHYECKUM MpolieMam, mpodiaemaM Ouocdepsl, MyrareHam, 3K0JIOTHYECKON CUTYyalluy Halen
o0nacTH, ropoja, peruoHa u Jip.
acmemuyeckoe 60CNUmMaHue:
v/ TOTOBHOCTH M CIIOCOOHOCTH K TBOPYECKOM JEATEILHOCTH Ha YPOKAX XUMUH;
v/ YCTaHOBKH Ha CO3/[aHKe OJIaronpUsATHBIX MPEINOCHUIOK VIS 3aHATHH, CIOCOOCTBYIOMIHMX
BBI3bIBATH UYBCTBO KPACOTHI, HHTEPEC K XMMUYECKON HayKe;
v/ BOCIIMTaHUE CTPEMIICHUS K aKKYPATHOCTH, MOICPKUBAHUIO YHCTOThI, OPraHU30BAHHOCTH B
paboTe, K KyJabType Tpyaa;
v’ CHOCOGHOCTH YMEHHUS MPABHIILHO U KPACHBO BBIPAXKATH CBOM MBICIH: TIOHSATHO, SIPKO, 00pa3Ho,
HKCIPECCHUBHO.
MeranpeaMeTrHsble:
® 1CIIOJIb30BAaHME YMEHUM M HABBIKOB pa3IMYHbIX BHUAOB IIO3HABATENBHOM JEATEIBHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  MO3HaHMA  (CHCTEMHO-MH(OpPMAIMOHHBIN  aHamu3,
MO/IETIMPOBAHUE) ISl U3YUEHUS PA3IMUHBIX CTOPOH OKpYXKaroIlei 1eHCTBUTEIbLHOCTH;
® 1CII0JIb30BAaHME OCHOBHBIX MHTEIUIEKTYaJbHBIX ONepaluii: GopMyIMpoBaHUE TMIIOTE3, aHATU3
U CHHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3allMs, BBISBICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBsi3€H, IOMCK aHAJIOTOB;
® yMEHHE '€HEepPHUPOBAThH UJIEH U ONIPEEIATh CPEJICTBA, HEOOXOIUMBIE IS UX peaTn3allu;



e yYMEHHUE OMNpPEACIATh LENH U 3aJaud JEATEIBHOCTH, BRIOUPATh CPEACTBA peaM3alUH IeNId U
MIPUMEHSTH UX HA MMPAKTUKE;

® JICTOJB30BAaHUE PA3TUYHBIX UCTOUYHUKOB JIJIS TIOTYYCHHSI XUMHUYECKONH UH(POPMAITUH.
IMpeamerHbie

OOyyaromuiica Hay4YuTcs:

® 3HAHWIM OCHOBHBIX 3aKOHOB U TIOHATUH XUMUU M UX OT[CHHUBAHWC,

® [IPOBOJUTH MPOCTEUIIINE PACUETHI,

® OpPHCHTHUPOBATHCS CPEIM PA3IUYHBIX XUMHUYECKHX PEAKIUH, COCTaBIATh HEOOXOIUMBIC
YpaBHEHHUS, OOBSCHATH CBOU JICHCTBUS;

000011aTh ¥ pa3ryaTh CBOMCTBA Pa3HBIX KIIACCOB HEOPTaHUIECKUX BEIICCTB;
OTIPEJICIIATh IPU3HAKH, YCIIOBHUS U CYIITHOCTh XUMUIECKUX PEAKITUH;

BIIaJICTh XUMHYECKOH HOMEHKIIATYPOi;

OCHOBHBIM CIIOCO0AaM pelleHus 3a/1a4.

COCTaBIISATH (OPMYJIIBI U YPABHEHUS PEAKIIHIA,

OTIPEJICIIATH KOMIIOHEHTBI CMECH;

onpeaeaTh GOPMYIIbI COSTUHEHUH;

OTIPEJICIIATh PACTBOPUMOCTH BEIIIECTB;

BBEIYHCIIATE 00BhEM ra3000pa3HBIX BEIIECTB TPH H.y. U YCIOBUSX, OTIIMYAFOIIHXCS OT
HOPMAJIbHBIX;

e TpeboBaHUAM OGOopMIIEHHUS JTI000 3a/1a4u;

® OCHOBHBIM CITOCO0AM pPEIICHHS PaCUCTHBIX 3a/1a4;

® BBHIUKCJICHHUSIM MACChl UM KOJIMYECTBA BELIECTBA, MACCOBOM JIOJIM 2JIEMEHTA B BEILIECTBE
(KOMITOHEHTa B CMECH) TI0O XUMHUYECKUM (pOopMyJiaMm;

® COCTaBJISITh KOJMYECTBEHHbIE XapaKTEPUCTUKH PACTBOPOB;

® CpaBHMBATh XMMHUYECKHE CBOICTBA KJIACCOB HEOPraHMYECKUX U OPTaHUUYECKUX COETUHEHMUIA;
Oo0yyaromuiicst MOJY4YUT BO3MOKHOCTh HAYUUTHCSH:

e ycrnemnHo o0y4aThCsl B HOCIEAYIOIINX Kaccax;

® CaMOCTOSITENIbHO COCTABJIATH TUIIOBbIE XUMUYECKHE 33/1a4l U OOBSACHATH UX PEIICHUE;

® peuaTh yCIOXKHEHHbIE 337a4U Pa3InYHbIX TUIIOB;

® YETKO MPEJCTABISTh CYIIHOCTh OTMCAHHBIX B 3a/1a4€ MPOLIECCOB;

® BUJETH B3aUMOCBSI3b MPOUCXOIANUIUX XUMUUYECKUX MTPEBPALLIEHUHN U

® U3MEHEHUH YMCICHHBIX TaPAMETPOB CUCTEMBI, OIMCAHHOMW B 3aj1aue;

e paboTaTh CAMOCTOSITENILHO U B TPYIINE;

Bo3spacr aereii, yuacTByOIMX B peaqu3aluu JaHHOU paboyeil mporpammsel oT 13 1o 16 mer.

Cpok peaqm3zanum 00pa3oBarejibHON nporpamMmal: 1 roa. 3aHsaTust npoBOAATCS 1 pa3 B HEAENIO
o 1 yacy.

@opmbl IpOBeeHNUs] 3aHATHI: TPYNIOBBIC, TAPHbIE U UHAWBUYyalIbHBIC. | pyNIoBbie U MapHbIe
(Oecena aBpucTHYecKas, 3allUTa MPOEKTOB, TaOOpaTOpHOE 3aHATHE, JEKIHUs, OJMMIINANA, OTKPHITOE
3aHsSTHE, TPAKTUYECKOE 3aHsATHE, Mpe3eHTalus, ceMuHap). MuauBunyanpHbie (HaOmoaeHue, oTpaboTka
HABBIKOB pelIeHus 3aja4). JKenareabHO MOBTOPEHUE TEOPETUIECKOro MaTepuana AoMa, repe 3aHsITHEM
mo stoi Teme. [lomumo mpouero, B kauecTBe (OpM OpraHu3alvu y4eOHBIX 3aHATUN MPUMEHSIOTCS:
JIEKIIMU, CEeMUHAapbl, JTaOOPATOPHBIN MPaKTUKyM (OCYIIECTBISEMBIA MOCPEICTBAM MPOCMOTpa 3amuceit
71a00paTOPHBIX OTIBITOB).

®opMbl  KOHTpOJsi: TBopueckHe OT4YETHl, Yy4yeOHbIE€ TPOEKTHl, KOH(epeHIHuu, Yy4eOHo-
uccienoBaTenbckue padboTel. DOpMbI OpraHu3allui AeITeIbHOCTH AeTel Ha 3aHITHH:

@opmbl NMOABEeHUS] UTOTOB peau3aliu JA0NOJHUTEIbHOIi 00pa30BaTe/IbHOIi MPOrpPaMMBbI:
UTOTOBOE TIEPEBOJHOE TECTUPOBAHHE, PE3YNIbTATHl Y4acTHs B MPEAMETHBIX OJMMIIHMAIAX M KOHKYpCaXx,
pE3yIbTaTUBHOE Y4acTHE B UTOTOBOM aTTECTAIIMH BHIITYCKHUKOB.



Conepmafme Kypca «XHuMHS B 3a7a49aX U YIPa’KHEHUAX»

1. Xumnyeckue popmysi (5 yacos)

Xumuyeckue (opmynbl. 3aKOH IOCTOSIHCTBA cocraBa BemiecTBa. (CoOCTaBIieHHWE CTPYKTYPHBIX
dbopmyn. BeiBom XUMHUYECKUX (OPMYI: HAXOXJICHHUE XUMUYCCKOW (OPMYIIBI 1O OTHOIICHUIO Macc
JJIEMEHTOB, BXOSIIUX B COCTaB JAHHOTO BelIeCcTBA. BBIBO XUMHUYECKUX (HOPMYIT IO MAacCCOBBIM JIOJISIM
3JIEMEHTOB.

Pacuer mo xumumueckum (opmynaMm. BrluncieHHe OTHOCHTENBHOW MOJEKYISPHOW  MAaccChl
BemiecTBa. HaxokieHre OTHOIICHHUS MacC 3JIEMEHTOB IO XUMHYECKOW (opMysie CIOKHOTO BEIIECTBA.
Haxosxnenue conepkanusi MaCCOBBIX JIOJIEH JIIEMEHTOB B CJIOKHOM BEILIECTBE.

2. KoanuectBo BemecrBa. Yucio Aoraapo. Mousipuasi macca. MoasipHblii 00beM rasa (4
yaca)

Monb - enuHMIIA W3MEPEHUS] KOJMYECTBA BeIleCcTBA. BruncieHne MOJSIpHOW Macchl BEIIECTBA.
AHanu3 yCJIOBUS 33/1a4U U Pa3JIMUHbIE CIIOCOOBI PEIICHUS 3aad.

Brluncinenue KojinM4yecTBa BEIIECTBA, COOTBETCTBYIOIIETO OIPEACIICHHOW Macce BEIIeCTBa.
Brruncnenue maccel BemiecTBa MO W3BECTHOMY KOJHMYECTBY BEIIECTBA BhIumciieHHWe dYmciia aTOMOB M
MOJIEKYJT Yepe3 Maccy, 00beM M KOJIMYECTBO BEIIECTBA. BhIuMcieHHE MacChl BEIIECTBA, 3aHHUMAFOIIETO
OTpeJieNieHHbII 00beM TNpu HOPMaJbHBIX YCIOBHSX. Bbluncienue oObema oONpeneNeHHOW MacChl
razoobpaszHoro BeriecTBa. HaxoskIeHune Macchl AJIeMEHTa 10 M3BECTHOM Macce CII0KHOTO BEIIeCTBa
HaxoxneHne Macchl CI0KHOTO BEIIECTBA MO 3aJaHHOM MAacCe AJIEMEHTA. Y CIIOKHEHHBIE 3a/1a4H.

3. PacueTsl, CBI3aHHBIE ¢ HCNOJH30BAHHEM TJIOTHOCTEH, OTHOCHTEJIBLHBIX MJIOTHOCTEN Tra3oB
(3 yaca)

Brluncinenne OTHOCUTENBHOW IUIOTHOCTH Ta30B IO OTHOCUTENIBHOW MOJIEKYJISIPHOM Macce WIIn
OTHOCHUTEJILHON MOJIEKYJISIPHOM MacChl 10 OTHOCUTENBHOM INIOTHOCTH Ta30B.

HaxoxaeHre mioTHOCTH ra3oB.

4. Cmecu. PactBopsl. Kpucramtoruaparsi (4 yaca)

MaccoBbie U 00BEMHBIE JOJIM KOMIOHEHTOB cMecu (pacTBopa). PacTtBopumocth. Pacuersr Ha
OCHOBE Ipa(MKOB pacTBOPUMOCTH BEIIECTB B Bojie. [IpurorosiieHne pacTBOPOB C 3aJaHHONW MacCOBOM
J0Jiell pacTBOPEHHOTO BellecTBa. BblunclieHus, CBS3aHHbIE C pa30aBieHHEM, BbIIAPUBAHUEM U
ciuBaHueM pacTBopoB. Kpuctaminoruaparsl. MaccoBass A0isl  KPUCTAJUIM3AIMOHHOM  BOJBI B
KpUCTAJJIOTUpATE.

5. Bolunc/IeHHs 10 YPAaBHEHUAM XUMHUYeckoii peakuuu (12 yacos)

3aKOoH COXpaHEHHUs Macchl BelecTBa. PaccraHoBka Ko3(h(UIHMEHTOB B ypaBHEHUSX peEaKLHUU.
Pacyetsl Mo ypaBHEHHSIM XHUMHYECKUX peakiuil. Borumcienue maccol (00beMa, KOJIMUECTBA BEIIECTBA,
YyClla YacTUIl) UCXOJHOTO WIIM TOJYYEHHOTO BEIIEeCTBA MO YPaBHEHHIO PEAKIIMH, €CIU U3BECTHA Macca
(0OBEeM, KOJIMYECTBO BEIIECTBA, YMCIIO YACTHUII) APYroro BellecTBa. PacdyeTsl 1o ypaBHEHUSM peakiui,
KOT/Ia OJIMH M3 KOMIIOHEHTOB COJEP)KHUT MpHMech (MM HaxoAuTca B pactBope). Pemenue 3amau
Ha TIOCTIEIOBATENbHBIC PEaKlMU. 3aJaud Ha OmpejesieHue KOJIMYECTBEHHOTO cocTaBa cMmecH. Pernenue
3a/lay Ha TMapajuielbHble peakuuu. AHalW3 YCIOBUS 3aJadyd U BBIOOP ONTHUMAIBHOTO crocoda ee
penieHusl.

6. PacueTsl, HO TEPMOXHMHYECKHM ypaBHeHHsiM (3 uaca)

TernnoBoit apdexT peakunu. Brruncienne Ha OCHOBE TEPMOXUMHUYECKOTO ypaBHEHUS! KOJIUYECTBA
MOTJIOIIEHHOW TEIJIOTHl MO M3BECTHOM Macce OJHOTO M3 pearupyromux BemecTB. HaxoxaeHue macchbl
pearupyrouux BeecTB, €CIM U3BECTHO, KAKOE KOJIMYECTBO TEIUIOTHI BBIJEIUIIOCH B JAHHOW PEAKIIUH.

7. BaxHeiinne KJIacchbl HEOPraHu4ecKux coeanHenuii (3 yaca)

['eneTnueckasi CBA3b MEXIy OCHOBHBIMHU KJIACCAMHU HEOPTraHUYECKUX COCAUHEHUM.



Kasenaapuplii rpadgpuk npoxoskaeHuss IpoOrpaMMHOI0 MaTepuaJia Kypca BHEYpPOUHOIi

JACATCJIBbHOCTH

«XuMmus B 3a1a4ax u ynpaxsHenus» B 2023-2024 yue6nom roay

Kou1-Bo yacoB
Ne Tema
1. Xummnaeckue Gopmys 3)
2. Konuuecto BemectBa. Yucno ABoraapo. MosspHast Macca. MossipHbIii 00beM 4
rasa
3. Pacuersl, cBsi3aHHBIE C UCIIOJIB30BAHUEM IUIOTHOCTEM, OTHOCUTENIBHBIX 3
IJIOTHOCTEH ra3oB
o. Cwmecu. PactBopsl. Kpucramnoruapatst 4
6. Boruncnenus no ypaBHEHUSIM XUMUYECKOH peakiuu 12
1. Pacuersl o TEpMOXUMUYECKUM YPaBHEHUSIM 3
8. Bakneiimme kiaccbl HEOPraHM4ECKUX COEAMHEHUI 3
Hroro: 34

Ka.nenzlapﬂo - TEMAaTHY€CKOC IVIAHUPOBAHHUE

Paszpnen Ne Tema 3ansaTHSA
ypoKa
Xumunueckue gpopmyast (5 | 1. Brluncnenne OTHOCUTENBEHON MOJIEKYIISIPHOM MacChl BEIIECTBA.
4acoB)
2. Xumuueckue (opmynsl. HaxoxkaeHne OTHOLIEHUS Macc 3JIEMEHTOB
0 XMMHUYECKOH opMyJie CII0KHOTO BEIIECTBA.
3. BoiBog xumudeckux (Gopmys MO OTHOIICHHIO MAacC 3JEMEHTOB,
BXOJISIIIMX B COCTaB JAHHOIO BellecTBa. [IpakTuueckue 3agaum.
4. HaxosxneHne MaccoBbIX J0JEH 3JIEMEHTOB B CJIOKHOM BEILECTBE.
[IpakTrnueckue 3anayu.
5. BriBoa mpocreiimieli GopmMyibl COSIMHEHUS TT0 MAacCOBOM J10J1€
s51eMeHTOB (B %).
KoJsmuecTBo Bemecrsa. 6. 3ajauu ¢ UCMHOJIb30BaHUEM HOHATHS «MOJIbY, YUCIO ABOraapo.
Yucso ABoraapo. 7. 3ajauu ¢ UCNOJIb30BaHUEM TOHSITHS «MOJIbY, YUCIIO YaCTHII.
Moasipaas macca. 8. 3aaun ¢ UCTOIb30BAHUEM MOHSATHUS «MOJIbY», MOJISIDHBIH 00BEM.
Mouisipablii o6bemM raza (4 | 9. 3ajauy Ha ra30BbIE 3aKOHBI.
yaca)
Pacuernl, cBsizannble c | 10 Pacuetsl 1o onpeaeneHno MaccoBOM 107U PACTBOPEHHOTO BEILIECTBA
HCNOJIb30BAHUEM (8%).
IUVIOTHOCTEH, 11. Brluncnenue Macchl paCTBOPEHHOTO BEILECTBA, COAECPIKAIIETOCA B
OTHOCHTEJIbHBIX OIpeIelIeHHON Macce pacTBOpa ¢ M3BECTHOM MaccoBoil oieit B %.
IJI0THOCTEI ra3oB (3 yaca) | 12. Brluncnenue Macchl pacTBOPUTENSE U PACTBOPEHHOTO BEIIECTBA AJIA
NPUTOTOBJIEHUSI OMNPEACIICHHOM Macchl pacTBOpa C 3aJaHHOMU
MaccoBoii fjonei ero B %.
Cwmecu. PacTtBopsbl. 13. Brluncienus o XMMUYECKUM YPaBHEHHSIM MacC BEIIECTB I10
Kpucranaornaparsi (4 M3BECTHOMY KOJHMYECTBY BEIIECTBA (OJHOTO M3 BCTYMAOIIUX WU
yaca) MOJIYYaroIINXCcsl B pe3ynbTaTe peakiun). [Ipaktnueckue 3agayu.
14. Brluncinenue Maccbl NMpoOAyKTa pEeakiMH, KOrJa BELIECTBA B3SITHI B

BHUJIC PacTBOPOB C M3BECTHOI MaccoBoil moiei (%) pacTBOpeHHOTO

9




BCIICCTBA. HpaKTI/I‘-IGCKI/Ie 3aga4u.

15. BrpiuriciieHue OTHOCUTENBHOM IUIOTHOCTH T'a30B IO OTHOCHUTEIBHOU
MOJIEKYJIIpHON Macce (WM OTHOCUTEIBHOM MOJIEKYJISIPHON Macchl
BEIIECTBA IO OTHOCUTENIBHOM TUIOTHOCTH €0 B ra3000pa3HOM
COCTOSIHUM).
16. Boruncnienue o0bema rTasa (opu  H.y.), MOJYy4arollerocss Ipu
B3aMMO/ICHCTBUH OTIPEICIICHHBIX MCXO/IHBIX BEIICCTB.
Bbrunciienns: mo 17. Brruucnenue oObema rasza, TpeOyromierocss i MOJyYEHUs
YPABHEHHAM XUMUYECKOI OTIPEIEJIEHHOM MacChl BELIECTBA.
peakuuu (12 yaco) 18. Brruucnenue oObemMa rasza, HEOOXOOUMOTO I PEaKUUU C
OTIpE/IeTICHHBIM 00BEMOM JIPYTOTO Ta3a.
19. Beruncnenue BBIXOJa TPOAYKTA PEAKIMM B MPOIECHTAX OT
TEOPETUICCKH BO3MOXKHOTO.
20. Beruncnenue BBIXOJa TPOAYKTA PEAKIMA B MPOICHTAX OT
TEOPETUICCKH BO3ZMOKHOTO
21. PacyeTsl M0 XUMUYECKHM YPaBHEHHSIM, €CITU OJHO W3 HMCXOJIHBIX
BEIIECTB JaHO B N30BITKE
22. PacyeTsl M0 XUMUYECKHM YpPaBHEHHSIM, €CITU OJHO M3 HMCXOJIHBIX
BEILECTB JaHO B N30BITKE.
23. Boruncnenue macchl mpoAyKTa peakliiy Mo U3BECTHOW macce
HCXOJHOTO BEIECTBA, COJEP)KAILIEro OINpEAEIEHHYI0 MaCcCOBYIO
nogio (B %) mpumMeceii.
24, Brruucienue macchl IpoyKTa peakiiuy Mo U3BECTHOM Macce
UCXOJHOTO BEUIECTBA, COJIEPKAIIEr0 OINpPEAEICHHYI0 MacCOBYIO
noiio (B %) mpumMeceii.
25. Haxosxnenne MonekyasipHO# (opMyIibl Ta3000pa3HOrO BEIIECTBA HA
OCHOBAHUU €r0 OTHOCHUTEJIBHOM IJIOTHOCTH U MACCOBOW J0JIHU
anemeHToB (%).
26. Haxosxnenne MonexkyasspHOit popMyIibl ra3000pa3HOro BEIIecTBa HA
OCHOBAaHUU €T0 OTHOCHUTEIbHOU MIIOTHOCTH U MAacCOBOM JOJU
snemeHToB (%).
217. Onpenenenve MOJEKYISIpHOW  (opmynbl  BelecTBa IO  €ro
OTHOCUTENIbHON IIJIOTHOCTM W Macce Wi 00beMy MPOIYKTOB
cropanus. [IpakTuueckue 3amaqm.
28. Onpenenenve MONEKYIspHOW  (opMynbl  BelecTBa IO  €ro
OTHOCUTENIbHON IIJIOTHOCTM W Macce Wi 00beMy MPOAYKTOB
CrOpaHus.
Pacuernl mo | 29. KomOunupoBanusie 3amaun. Pemienue 3aau Ha mnapajuiefibHbIC
TEePMOXHUMHYECKUM peaKIuu.
ypaBHeHUsM (3 4acoB) 30 Pacuersi 1o TepMOXMMHUYECKUM ypaBHeHUsM. [IpakTudeckue
3a/1a4H.
31. PacueTsl o TEPMOXUMUYECKUM YPAaBHEHUSIM
Baskuneiimue KJIacchl | 32. l'enetnueckass  CBA3b  MEXKIY  KjaccaMH  HEOPraHUYECKHX
HEOPraHN4ecKux COEIMHEHUM.
coequHeHuii (3 yaca) 33. lenernueckass  CBA3b ~ MEXIy  KjJaccaMH  HEOPraHUYECKHX
COEIMHEHUM.
34. lenernueckass  CBA3b ~ MEXKIY  KjaccaMH  HEOPraHUYECKHX

COEIMHEHUI.
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RBRoOoo~Nooa~wME

YECOHO-METOANYECCK neycHu

1.IIporpamma kypca xumun 1yis1 8-11 kiaccoB 001e00pa3oBaTeNbHBIX YUPEKACHUI.

O.A. bouapHukoBa «Yuumcs pemats 3anaun 8-11 kimace», Bonrorpan, 2017.

AnamoBuu T.I1. Bacunbesa .M. “COopHUK 0JIMMIIHAAHBIX 33724 TTO XUMUH .

bynpynxax I1. “3agaun no xumun’.

Hurtosuu U.K.; IIporacos I1.1. “Metonunka penieHus pacu€THbIX 3a/1a4 110 XUMUU .
Xomuenko W.I'. “COopHUK 33734 ¥ YIPaKHEHUH M0 XUMUHU JJI1 HEXUMUYECKUX TEXHUKYMOB”.
Xomuenko I'.I1. “3anaun mo xumuu 11t mocrynaromux B BY3sr”.

A6xkuH I'.JI. “3anaun u ynpaKxHeHUs 10 XUMHK .

Iabopuensa O.C. “Xumus B TecTax, 3aqadax, ynpaxHeHusx 8 — 9 kiaccer”.

I"aBpyceiiko H.I1. “IIpoBepounbie pabOTHI IO HEOPraHMUYECKOW XUMUH 8 Kitacc”.
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