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[osicHuTeBLHASA 3aMIHCKA

PaGouast mporpamMma BHEYpOYHOW IEATEIBLHOCTH «XHMMHS B 3ajadax» paspaboraHa st oOydarommxces 8 - 9 kiaccax B COOTBETCTBUHU C
TpeOoBanusMu  DenepasbHOr0  roCyJapCTBEHHOIO  00pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  obmero  oOpas3oBaHus.JlomoiaHUTENbHAS
o0mieoOpa3oBareibHas mporpaMma «XuMus B 3a7jauax» COCTaBJieHa HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:
- 3akoH P® «O6 obpazoBanuu B Poccuiickoit @enepamum» Ne 273 ot 29.12.2012 r.;
- Ilpukaz MunoOpaayku Poccum ot 17 nexabpst 2010 roma Nel897 «OO6 yrBepxkacHUU (eneparbHOTO TOCYIApCTBEHHOTO 00pa3oBaTEIBLHOTO
CTaHJIapTa OCHOBHOTO o00mIero oOpa3zoBaHUs» (3aperucTpupoBaH B MunucrepctBe toctuiiu Poccuiickoit ®epepamuu 1 despans 2011 1.
peructpanroHHbi N19644);
- Ilpuka3z MunucrepcrBa obpazoBanust U Hayku Poccuiickoit @eneparuun ot 09.11.2018 r. Ne 196 «O6 yrBepxkaenun Ilopsinka opranuzanuu u
OCYILIECTBIICHUS 00pa30BaTEIbHON AESATENLHOCTH MO JOMOIHUTEIbHBIM 0011€00pa30BaTeIbHBIM IPOTPAMMAaM);
- Pacnopsikxenne IpaButensctBa Poccuiickoit @eneparnuu ot 04.09.2014 Ne 1726-p «O06 yrBepxkaennu KoHrenmmu pa3BUTHS JOTOTHHTEIHLHOTO
o0Opa3oBaHUs 1Tl
- Pacnopstxenne IlpaButensctBa Poccuiickoit @epepaunu ot 24 ampenst 2015 r. N 729-p, «Pa3paboTka mpeanioXeHHid O CPOKax pear3aliu
JIOTIOTHUTEIBHBIX 00IIePa3BUBAOIINX IPOTPAMM)
- Ilocranosnenue ['naBHOrO rocynapctBeHHoro canutapHoro Bpaya Poccuiickoit ®enepaunn Ne 28 ot 28.09.2020 "OO yTBep:KI€HUU CaHUTAPHBIX
npasui CII 2.4 3648-20 "CanuTtapHOo-3MHUIEMUOJIOTHYECKHE TPEOOBAaHUS K OPraHU3allii BOCIIUTAHUS U 00YyUEHUs, OTJbIXA U O3/I0POBJICHUS [l IeTeH
H MOJIOJIEXKHU ";
- TlocranoBnenue I'maBHOro rocymapcTBeHHOro caHuTapHoro Bpada Poccuiickoit @enepamuu Ne 26 ot 10.07.2015 "O6 yrBepxknenun CaulluH
2.4.2.3286-15 "CaHHTapHO-3MIUIEMUOIIOTHYECKAE TpeOOBaHMA K YCIOBUSM M OpraHu3anuu OOydYeHHs W BOCHHUTAHUS B OpPraHU3ALUsX,
OCYILIECTBISIONUINX 00pa30BaTeNbHYIO JEATENBHOCTh MO aJalNTHPOBAHHBIM OCHOBHBIM 00II€00pa30BaTENbHBIM MPOrpaMMaM AJisi OO0y4YaroluXxcs C
OTpaHUYEHHBIMA BO3MOXHOCTAMU 3110poBbs" (BMecte ¢ "CaulluH 2.4.2.3286-15. CanutapHO-3ITUACMHOIOTHYSCKAE MPaBWIa U HOPMATHUBEL..")
(3apeructpuposano B Munrocte Poccun 14.08.2015 Ne 38528);
- IlocranoBnenue ['maBHOrO rocymapcTBeHHoro canutapHoro Bpaya Poccuiickoit @enepanuu Ne 16 ot 30.06.2020 "OO yTBepKIe€HUU CaHUTAPHO-
snunemuonorndeckux npasuin CII 3.1/2.4 3598 -20 "CaHuTapHO-31HIAEMHOIOIHYeCKHe TpeOOBaHUS K YCTPOHCTBY, COAEP)KaHUIO M OpraHU3aluu
paboThl 00pa3oBaTENbHBIX OPraHU3ALMA U IPYIrUX O0OBEKTOB COLMAIbLHON MHPPACTPYKTYpPHI Ui €TEl U MOJIOJIEKU B YCIOBUSAX PACIPOCTPAHEHU S
HOBO# KopoHaBupycHo# nHpekuun (COVID-19)";
- Ilocranosnenue ['maBHOro rocymapctBeHHoro canutapHoro Bpauya Poccuiickoit ®@enepanun Ne 2 ot 28 suBaps 2021 roma «OO0 yTBep:kIeHUU
caHuTapHbIx npaBui 1 HopM CanlluH 1.2.3685-21 "'urnennyeckre HopMaTHBBI U TPeOOBaHUS K 00ecrieueHHI0 0€30MacHOCTH U (MiIK) O€3BpEeAHOCTH
JUTs1 YeToBeka (PakTopoB cpeabl OOuTaHUs"»;
- QenepanbHbIl MepeyHb y4eOHUKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX) K HCIOJb30BaHUIO B 00pa30BaTEIbHOM Mpolecce B 00pa30BaTENbHBIX
YUPEXKIEHUAX, pealnu3yolnux o00pa3oBaTelbHbIe IPOrpaMMbl 00IIero oOpa3oBaHUS M HMMEIOIIMX TOCYJAapCTBEHHYIO aKKpeIUTalMio; IpHUKa3
MUHUCTEPCTBA MpocBemieHus: poccuiickoit denepamnu ot 20 mas 2020 roma Ne 254 «OO06 ytBepxkaeHUHM (eAepATbHOTO TepeuHs Y4eOHUKOB,
JIOTYIIEHHBIX K HCIIOJIb30BAHUIO MPH peajn3alui MMEIOLUX TOCYJapCTBEHHYIO aKKpEeIUTaluio 00pa30oBaTeNIbHBIX MPOrpaMM HadyallbHOTO OOIIEro,
OCHOBHOT'O OOILIEro, CpeIHEro odIero o0pa3oBaHusl OpraHU3alMsIMU, OCYLIECTBISIONIMMUA 00pa30BaTENbHYIO JIEATEIbHOCThY;IPUKa3 MUHUCTEPCTBA
MpOCBENIeHUsT poccuiickoil (deneparuu ot 23 aexadpst 2020 roma Ne 766«O BHeceHMH H3MEHEHHH B (eaepalbHBIN TEepeYeHb yUeOHUKOB,
JIOTYIIEHHBIX K HCIIOJIb30BAHUIO MPH pean3alui MMEIOLIUX TOCYJapCTBEHHYIO aKKpEIUTAlUI0 00pa30BaTeIbHBIX MPOrpaMM HAyalIbHOIO OOIIEro,
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OCHOBHOT'O OOIIEro, CpeAHero oO0Iero oOpa3oBaHMsS OPraHU3ALMAMM, OCYLIECTBISIOIIMMHU 00pa30BaTEIbHYIO JEATEIbHOCTh, YTBEPXIECHHBIN
MIPUKAa30M MHUHUCTEPCTBA MPOCBeIeHus poccuiickoit ¢penepannu ot 20 mast 2020 1. Ne 254»;

O01mas xapakTepucTUKa Kypca J0NOJHUTEIbHOT0 00pa30BaHusA
CoBpeMeHHbIN CTaHAapT COACPIKAHUS 00pa30BaHUs [0 XUMHH MPEyCMATPUBAET CO3/IaHUE YCIOBUH JJI TOCTUKEHUS YUAIIUMUCS CIEAYIONINX LIeeH:
OCBOCHUE OCHOBHBIX TMOHSATUH W 3aKOHOB XHMMHH; OBJIQJICHHE YMEHHUSMHU IPOU3BOJIUTH Pacu€Thl Ha OCHOBE XUMHYECKUX (OpPMYN BEIIECTB U
YpaBHCHHI XUMHUYECKUX PEAKIUi; pa3BUTHE MTO3HABATEILHBIX HHTEPECOB U HHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B MPOIIECCe MPOBEICHUS XHMHYECKOTO
AKCIIEPUMEHTa, CaMOCTOSATEIbHOIO MPUOOpPETeHUs] 3HAHUN B COOTBETCTBMM C BO3HUKAIOIIMMHU >KU3HEHHBIMH TOTPEOHOCTSIMH; MPUMEHEHUE
MOJIYYEHHBIX 3HAHUM W YMEHHUM ISl pelICHUs NMPAKTUYECKUX 3a7ad B MOBCEAHEBHOM >KM3HU; BOCIUTAHUE OTHOIICHUS K XUMHUHU KaK K OJHOMY U3
(GbyH1TaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IIe4eI0OBEeUYeCKON KyJIbTYpHI.

bazucHebIit yueOHBII 1J1aH B ero (enepaibHOM YacTu MpeayCMaTpUBaeT U3yUeHre Kypca XUMMUH 10 2 yaca B Heiento B 8 kiiaccax. JlaHHbiil 00bEM
4acoB HE JIOCTaTOYEH JJIA pealn3aluu CTaHAapTa OCHOBHOTO 0011ero oopazoBanus no xumMuu. OIHUM U3 MOCIEICTBUN COKpAILEHUs YUCIa Y4eOHbBIX
YacoOB 3aKJIIOYAETCS B TOM, YTO y YUYUTENS MPAKTUYECKH HE OCTAETCSl BPEMEHU I OTPAOOTKM HABBIKOB PEIICHHS 3a/ad, a MMEHHO 3ajiady,
00eCreurBaOIIUX 3aKpEIUICHHE TEOPETUYECKUX 3HAHHUI, KOTOpbIE yyaT TBOPYECKH MPHUMEHSTh UX B HOBOM CHUTYyallMH, JIOTUYECKU MBICIUTH, T.C.
CIIy’)at (GOPMHUPOBAHHIO KYJIbTYPOJIOTHICCKON CHCTEMOOOPA3YIOIICH MmapaJurMbl.

Pemenue 3a1ay — mpu3HAHHOE CPEICTBO PA3BUTUS JIOTUYECKOTO MBIIUICHUS YYalIUXCs, KOTOPOE JIETKO COYETAeTCs ¢ APYTHMMH CPEACTBAMH U
npuéMamMu oOpa3zoBaHus. BKiroueHne pa3HbIX 3a/1a4 MPeAyCMaTPUBAET NIEPEHOC TEOPETUUECKOTO MaTepualia Ha MPAKTUKY U OCYIIECTBISATH KOHTPOJIb
3a €ro yCBOGHHUEM, a YYaIIUMCSl — CAMOKOHTPOJIb, YTO BOCIIUTHIBAET UX CAMOCTOATEIHHOCTh B yueOHOM paboTe.

Pemenue 3amay OJDKHO CHOCOOCTBOBATH IIEJIOCTHOMY YCBOCHHMIO CTaHAApTa CoOJEpKaHUs OOpa3oBaHUS W pPeaU3allMi MMOCTaBIECHHBIX
neneit.Conepkanue (akylbTaTUBHOTO Kypca COOTBETCTBYET MUHUMAIbHBIM TPeOOBaHUSAM CTaHAapTa 0Opa3oBaHMs, a TaKkKe COIAEPIKUT HEKOTOPBIN
Marepuai 1o yriyOJIeHUIo Kypca XUMHH B § KJlacce, Ha KOTOPBIN CIeayeT 0OpaTuTh BHUMAHKE JIJIs YCIICUITHOTO U3y4YeHHUs aajiee (KpUCTaUIOTHIPATHI,
pa3IUyYHbIE CIIOCOOBI BEIPAYKEHUS COCTAaBa PACTBOPA, PA3IMYHBIE CIIOCOOBI TPUTOTOBICHHS HEOOXOAUMOTO PaCTBOPA; KAUYECTBEHHBIC PEAKIIHH).

Kaxnas tema comepxut HEOOIBIION TEOPETUUECKUM MaTepHall, a TJIaBHOE — OOJIBIIOE KOJUYECTBO PA3IUYHBIX 337ad. ITO HEOOXOAUMO s
dbopMUpOBaHHS M PA3BUTUS HABHIKOB aHalM3a, CPaBHEHUs, OOOOIICHMS, caMoOaHalM3a M CAaMOKOHTPOIS, YMEHHUH YCTaHABIMBATh MPUYUHHO —
CJIEJICTBEHHBIE CBSI3U MEXKY Pa3IMYHBIMU (haKTaMH, YMEHUH JIeaTh BBIBOJIbI, OTCTAUBATh CBOIO TOUKY 3PEHUS.

BHuMaHHIO0 yyammMcs TpeqIaraloTcsl pa3iUYHbIe 3aJaHUs MO COJEPKAHUIO U MO CIOXKHOCTH, KOTOpBhIE TPEOYIOT OT yYalluXcsl aKTHBHOMN
MMO3HABATEJILHOMN JESATEIbHOCTH.

Ienn xypca:

® CO3/IaHME YCJIOBHM JIJIs1 peayin3allii MUHUMYMa CTaHJapTa COAep>KaHusi 00pa30BaHuUs 3a KypC OCHOBHOM IIIKOJIBI;

¢ hopMupoBaHUE y yJAIIUXCS HABBIKOB CAMOCTOSTEIILHOTO PEIICHHS PacCueTHBIX 3a/1a4 10 XUMHUH,

¢ 0TpabOTKa HABBIKOB PEIIECHHUS 33124 1 MTOATOTOBKA ITKOJIHLHUKOB K 00JIee rITy00OKOMY OCBOCHHIO XMMHUH B CTaPIINUX KJIaccax.

3ajauu Kypca:

e DopMHUPOBATH Y yUAITUXCS HABBIKYA BBIYUCIICHHH 1O (DOpMYyJiaM BEIIECTB, M0 XUMHUYECKUM YPABHEHUSIM, TI0 CTEXHOMETPUIECKUM YPABHCHHSIM;
e PaciipuTh 3HaHUS y4alTUXCsl O BO3MOXKHBIX M Han0O0JIee pariMOHAIBHBIX CIIOCO0aX pelieHus 3a/1a4;



¢ Pa3BuBaTh MBICIIUTEIBLHBIE TIPOIIECCHI, CIIOCOOHOCTH YYAIIUXCsl, CKIIOHHOCTH K PEIICHHUIO 3a7a4;
® YKpPEIUIATh UHTEPEC K MPEIMETY.
e [lianupyembie pe3yJbTAThl 0CBOCHHS IMPOrpaMMbIl
JINYHOCTHBIE:
1.B LIEHHOCTHO-OpPUEHTAIIMOHHON cepe:
® BOCIIMTAHHME YYBCTBA FOPJIOCTH 32 POCCUMCKYI0 XMMUYECKYIO HaYKy, T'YMaHH3Ma, [I0O3UTUBHOTO OTHOLIEHUS K TPYAY, LIENEYCTPEMIIEHHOCTH;
¢ hopMHpOBaHKE IIEHHOCTH 3J0POBOTO M 0€30MacHOT0 00pa3a KU3HH, YCBOCHHE MPABUJI WHIMBUAYAIBHOTO M KOJUICKTHBHOTO 0O€30MacHOrO
MOBEJICHUS B UPE3BbIYANHBIX CUTYyalUAX, YTPOKAIOIIMX KU3HHA U 3J0POBBIO JIIOAEH;
® [IOHMMaHUE OCOOCHHOCTH KU3HU U TPYJa B YCIOBHIX HHPOPMATH3AIMHU OOIIECTBA;
¢ hopMUpOBaHUs TBOPUECKOTO OTHOIICHUS K MpobIeMam;
¢ hOpMHPOBAHKNE XWMHUKO-IKOJOTUICCKOW KYJIbTYPHI, SBIISIOIICHCS COCTABHONW YacThIO JKOJOTHYECKOWM M OOMICH KyabTyphl, U HAY4IHOTO
MHPOBO33PECHHUS.
2. B 1pynoBoii cepe:
® BOCIIMTAaHHE TOTOBHOCTH K OCO3HAHHOMY BBIOODY JaibHEHIIEH 00pa3oBaTeIbHON MK MPO(ECCHOHAIBHON TPAEKTOPHUH;
® yMEHUE OIICHUBATH CHUTYAllMI0 M OIEPATUBHO MPUHUMATH PEIICHUS, HAXOJUTh aJIEKBATHBIC CIOCOOBI TOBEACHUS W B3aUMOJCUCTBUS C
napTHEpaMH BO BpeMsl yueOHOM U UTPOBOM JEATEIbHOCTH;
®pa3BUTHE TOTOBHOCTU K pEIICHUIO TBOPUECKUX 3aJa4, CIIOCOOHOCTH OIEHUBATh MPOOJIEMHbIE CHUTYalldd W ONEPAaTUBHO MNPUHUMATH
OTBETCTBEHHBIE PEUICHHS B Pa3lWYHBIX MPOAYKTUBHBIX BUAAX JEATEIbHOCTH (yueOHas, MOMCKOBO-HCCIENIOBATENbCKasl, KIyOHas, MPOEKTHas,
KpY’KKOBas U Jp.).
® pPa3BUTHE OIBITA SKOJIOTHUYECKHA OPUEHTUPOBAHHON PeIIeKCHBHO-OIICHOYHON U MPAKTUUYECKOM IEATENbHOCTH B )KU3HEHHBIX CUTYaIUsX.
3. B mo3HaBaTenbHOM (KOTHUTUBHOM, MHTCIUICKTYaIbHOM) cepe:
¢ hopmMupoBaHUE YMEHHUS YIIPABISATh CBOEH MO3HABATEIILHON JNEATEIHLHOCTHIO;
¢ hopMHUpOBaHKE TO3HABATENHLHOW M MH(POPMAIMOHHON KYIBTYphI, B TOM YHCIE PAa3BUTHE HABBIKOB CaMOCTOSITENLHON PabOTHI ¢ yueOHBIMU
MOCOOMSMU, KHUTaMH, TOCTYITHBIMA COBPEMEHHBIMU HH(POPMAIIIOHHBIMH T€X HOJIOTUSMU;
¢ (hopMuUpOBaHUE IKOJOTUUYECKOTO MBIIIJICHUS: YMEHHS OIEHUBATh CBOIO JCSATEIHHOCTh U MOCTYIKU JAPYTUX JIFOJCH C TOUKU 3PEHUST COXPAHECHHS
OKpY’KaloIel Cpeibl - TapaHTa KU3HU U OJIaronorydus JioIei Ha 3emiie.
®pa3BUTHE COOCTBEHHOI'O IE€JIOCTHOTO MHPOBO33PEHUS, MOTPEOHOCTH M TOTOBHOCTH K caM0o0Opa3oBaHHIO, B TOM YHCIE M B paMKax
CaMOCTOSITEILHON JIeITEIbHOCTH BHE IIIKOJIBL;
JIMYHOCTHBIE Pe3yJbTAThI OTPAKAIOT POPCUPOBAHHOCTH B BOCITUTATEIPHOW KOMITOHEHTE, TPH U3YYCHUH XUMHUH, B TOM YHCJIC B YACTH:
nampuomuyeckKo2o 60CNUMaHUsL.
v/ 1IEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYJILTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO;
v’ IIOHUMaHWsI 3HAYEHUS XUMHYECKON HAYKHU B )KU3HH COBPEMEHHOTO OOIIECTBA;
v/ CIIOCOOHOCTH BIA/IETh JIOCTOBEpHOM MH(MOpMAIHEl 0 MePeJOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHON XUMHUH,
v/ 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUPA U OOIIECTBA;




v/ BOCIIUTaHMs POCCUMCKOMN MPaKIaHCKOM MIEHTHYHOCTH: TIATPUOTH3MA, JIFOOBU M yBakeHUI0 K OTeUecTBY, 4yBCTBA TOPAOCTH 3a CBOIO Ponuny,
3a POCCUICKYIO XUMHUYECKYIO HAYKY;
2PAACOAHCKO20 BOCNUMAHUSL:

4 MMpEaACTaBJICHUA O COUMAJIBHBIX HOpMax U MnpaBujiax MCKJINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBEC, TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM
NeSITeNIbHOCTH MIPH BBITIOJIHEHUH YUeOHBIX, IO3HABATEIbHBIX 3a/1a4, BBIMOIHEHUH XUMHUUYECKUX YKCIIEPUMEHTOB, CO3JJaHUH YU€OHBIX MPOEKTOB,
CTPCMJICHHUA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIHX B IMTPOLECCE 9TOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH OLICHUBATDH cBOE IIOBCACHUC U
IIOCTYIIKU CBOMX TOBAPUUIEH C MO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

v' (popMHUpOBaHUE IIEITOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, a
TaK)Xe COLIUaIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY H JTyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOI'O MHUPA;
YEHHOCMU HAYYHO20 NO3ZHAHUA:

v/ MUPOBO33PEHUYECKHMX MPEICTABICHUN O BENIECTBE U XUMHUYECKOM PEAKIMHU, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIIOLUX OCHOBY JUJIsl IOHUMAaHHUs CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

v’ mpeicTaBieHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBUTHS IPUPOJIBI, B3AUMOCBA3AX YEIOBEKA C IIPUPOIHOM CPEIOii, O POJIM XMMHUH B
ITIO3HAHWUH ITUX 3aKOHOMEPHOCTEM;

v/ 1103HaBaTEeIbHBIX MOTHBOB, HAMPABJIEHHBIX HA MOJTyYEHHE HOBBIX 3HAHHUM 10 XMMHUH, HEOOXOUMBIX JUIs OOBSICHEHUS HAOI0OAaeMbIX ITPOLIECCOB
U SIBJICHMI,

v/ 1103HaBaTEILHON U HH(POPMAIMOHHON KYJILTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOM PabOThI ¢ yIeOHBIMH TEKCTAMH, CIIPABOYHOMN
JTUTEPaTypPOU, TOCTYIMHBIMUA TEXHUYECKUMHU CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHIA;

v’ MHTEpeca K 00YYCHHUIO U TIO3HAHKIO, JIFOO03HATEILHOCTH;

v’ (popMHpOBaHUE KOMMYHMKATMBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, 00LIECTBEHHO MOJIE3HOM, y4eOH0-UCCIIEN0BATENLCKOM, TBOPUYECKOM
U JpYTUX BUJAX AESATEIbHOCTH;

v/ TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOPa30BaHUIO, HCCIIE0BATENBCKOMN IEATENLHOCTH, K OCO3HAHHOMY BBIOODPY HAIPABIEHHOCTH U YPOBHS
oOyueHus B JallbHEHIIIEM;

v' (popMupoOBaHUE TTO3HABATENHHOM 1 HHPOPMAI[MOHHOM KYJIBTYPBI, B TOM YHCJIE€ Pa3BUTHE HABBIKOB CAMOCTOSTENBLHOM PabOTHI ¢ Y4EOHBIMU
MOCOOMSMH, KHUTaMH, TOCTYITHBIMA WHCTPYMEHTAMH U TEXHUYECKUMU CPEJCTBAaMH MH(POPMAIIMOHHBIX TEXHOJIOTU;

dopmuposanus Ky1emypvl 300p06us.

v’ 0CO3HAHUSI [IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 3/I0POBBIO;

v/ YCTaHOBKH Ha 3JI0pOBBIi 00pa3 KH3HHU;

v’ 0CO3HAHUS MOCIIEICTBUM U HENPHUATHS BPEIHBIX IPUBBIYEK (YIIOTPEOIEHHS aIKOTOJIs, HAPKOTHKOB, KypPEHHS);

v’ HEOOXOMMOCTH COOJTIOIEHHUS MTPABHII O€30ITACHOCTH MIPU OOPAIEHHH ¢ XUMUIECKUMH BEIIECTBAMU B OBITY M PEATBLHOM HKU3HU;

v’ (opMHpOBaHUE TOHMMAHUS [IEHHOCTH 3JI0pPOBOI0O M 0€301aCHOr0 06pasa KHU3HHU;

4 YCBOCHHUCE IMMPAaBUII MHAUBHUAYAJTIbHOI'O U KOJUICKTUBHOI'O 0e301macHoro IIOBCJACHUS B '—Ip@?;BBI‘—IﬁfIHBIX CUTyallusX, YITPOXAIOMNX XU3HU U
310pOBBIO JIFOJIEH;

mpy008020 OCHUMAHUA!

v/ KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MMOJIE3HOM, YU4eOHO-HUCCIIEA0BATENLCKOM, TBOPUECKOM U IPYIHX BUIAX JIEITELHOCTH,



v/ HHTepeca K MPaKTHYECKOMY M3yUEHHUIO TIpodeccrii U Tpyaa pasindHoro poaa, B TOM YMCie Ha OCHOBE TIPUMEHEHUSI TIPEAMETHBIX 3HAHUH 110
XHMUH,

v/ 0CO3HaHHOT'O BBIOOPA MHIMBHUIYAILHON TPAEKTOPHUH MPOIOJKEHHS 0Opa30BaHMsl C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKOJI02UUECKO20 80CNUMAHUSL

v/ 9KOJIOTMYECKH LeIeCO00Pa3HOro OTHOIICHHS K TIPUPOJIE KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE €€ CYIIECTBOBAHHS,

v/ OHUMaHUsI [IEHHOCTH 3JI0POBOTO M 6E30MacHOro 00pasa )KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3HYECKOMY U IICHXUYECKOMY
3JI0POBBIO, OCO3HAHUS LIEHHOCTU COOIIOICHUS IPaBUiI O€30I1aCHOTO OBEAECHHS IIPU paboTe C BEIECTBAMHU, a TAKXKE B CUTYAIHSIX, YTPOKAOIINX
3JI0POBbIO U )KU3HHU JIOJIEH;

v’ COCOGHOCTH TIPUMEHSITE 3HAHUSI, TOTy4aeMble MIPU W3yYCHUM XUMUH, [UISl PEIICHUS 33124, CBA3aHHBIX C OKPYIKAIOLIEH IPHUPOIHOM CPEIOi,
MOBBIIIEHUS YPOBHS 3KOJIOIMYECKON KYJIbTYPbI, OCOZHAHUS I100AJIBHOIO XapaKkTepa HKOJOTNYECKUX NMPOOIIeM M ITyTel MX PEeLIeHUs IOCPEICTBOM
METOJI0B XUMUU;

v/ 9KOJIOTHYECKOTO MBIILICHHS, yMEHHSI PYKOBOJICTBOBATHCS UM B ITO3HABATEBHOM, KOMMYHUKATHBHOM U COIMATBHOMN MPAKTHKE;

v' (popMHUpOBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHUS HA OCHOBE MMPU3HAHUS [IEHHOCTH )KU3HU BO BCEX €€ TPOSIBJICHHUAX M HEOOXOIMUMOCTH
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILEHUS K OKPYKAIOLIEH cpene;

npogopuenmayuu:

v' (popMHupOBaHHE OTBETCTBEHHOTO OTHOIIECHHS K YIEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOOOPA30BAHHIO HA OCHOBE
MOTHBAIMH K 00YUEHHIO ¥ MMO3HAHUIO, BEIOOPY PO HIEHOTO 00pa30BaHUs HA OCHOBE WH(OPMAIIMH O CYHIECTBYIOIINX MPO(ECCHSIX M TMIHBIX
po¢eCCUOHATIBHBIX MPEANOYTEHUI, 0CO3HAHHOMY IIOCTPOSHUIO HHANBUYAIbHOM 00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTONUMBBIX
II03HABATEJIbHBIX HHTEPECOB;

v/ CO3HaTeNnbHBIN BBIOOP Oymylel MpodecCHOHANBHOM eITeIbHOCTH;

0YX0BHO-HPABCHMBEHHO20 B0CHUMAHUA!

v’ IyXOBHO-HPaBCTBEHHOMY BOCITHTAHHUIO JINYHOCTH Yepe3 OPraHU30BaHHBII MPOIECC YCBOCHHS U MPUHSTHS 00yJArOIMMHUCS 6a30BbIMH
HaIlMOHAJIbHBIMU LIEHHOCTSIMU;

v" (pOpMHPOBAHUIO TyXOBHO-HPABCTBEHHOTO OOJIMKA MOIPACTAIOIIETO TIOKOJIICHHUSI Yepe3 yCBOCHHE 0a30BbIX 3HAHUIA;

v’ HEOOXOJMMOCTH U3YYEHHUS] METOIOB TIO3HAHUS BENIECTB M XUMUYECKUX SIBJICHU M, BAXKHENUIINX (HAKTOB, NOHATHI, 3aKOHOB ¥ TEOPHUIA,
XMUMUYECKOT'0 SI3bIKa, JOCTYMHBIX 0000IIEHNI 0 IPUHIMIIAX XUMUYECKOT'O IIPOU3BOJICTBA, CIIOCOOCTBYIOMIUX (POPMUPOBAHUIO MUPOBO33PEHUS Y
y4aluxcs;

v/ caMOCTOSITeTIbHOM paboTe C BENECTBAMH, BBITIOIHSTH HECIIOKHBIC XUMHUYECKUE OTBITHI, [PAMOTHO MIPUMEHSTh XUMUYECKUE 3HAHMS,
MOJIy4YE€HHBIE Ha ypOKaX, B OOLIEHUH C IPUPOIOH, B OBITY;

v/ OCO3HAHHUIO POJIHM XHMHHU B PEIICHUHU TIIOOATBHBIX TPOOJIEM YeIOBEUECCTBA;

v/ aHaIM3y [IEHHOCTHBIX aCIIEKTOB COBPEMEHHOM XUMUH: MCIIOJIb30BaHUE ATOMHOM SHEPTHU B BOCHHBIX U MUPHBIX IIEJIAX, 3arPA3HEHHE
aTMoc(epsl, 3KOJIOrHYECKUE MTPOOJIEMBbI, BCE ATO CIIOCOOCTBYET BOCIIPUATHIO yUalllerocs ce0s - Kak rpaxaaHuHa, T'yMaHHUCTa, Oopiia 3a MUp;

v/ [O3HaBaTEILHBIM MOTHBAM, HAIIPABJICHHBIM HA U3YyYEHUE YUEHBIX, KOTOPHIE MPOKHIIN JKU3HB C IEIBI0 MPOCIIABIEHUS, JUIs OJlara ¥ TOPJOCTH
rocy1apcTBa, /Ul IPOLBETAHUS U Pa3BUTHS HAYKU;

v’ CHOCOGHOCTH K MOCIIEOBATEIBHOMY CTHIIFO MBIILIEHUS — TEOPHH, TIOUCKY, HAYIHOMY OTKPBITHIO;



v/ YCTAHOBKH Ha BHYTPEHHHE CTUMYJIbI IMIHOCTH KaXKI0r0 pebeHKa: IIOHMMaHKE TIOHATHIA [JOJITa, YECTH, COBECTH, JIOCTONHCTRA, JIIOOBH K
npupone, Ponune;
v/ IEHHOCTHOT'O OTHOIIEHHUS JOCTHKEHHI HAIIMX COOTECYECTBEHHUKOB BOCITMTHIBATH MATPUOTH3M Yepe3 NPUMeEphI. Pa3sBUTHE THYHOCTH
oOyyaromuxcs, GOpMUPOBAHNE Y HUX TYMaHUCTHYECKUX OTHOIICHUN U SKOJIOTUYECKH 1€JIeCO00Pa3HOr0 OBEACHUS B OBITY U B TPYIOBOH
JESTEIIBHOCTH.
[To 1yxoBHO-HPAaBCTBEHHOMY BOCIIUTAHHIO B OCHOBHOW M Cpe/IHEH MIKOJIe MOYKHO MCIIONB30BaTh pa3Hble (POPMbI pabOThI: CEMUHAPHI,
KOH(EepeHIMH, IPE3EHTALUH, TOCBSILEHHbIE [100aJIbHBIM SKOJIOIHYECKUM IIpobaemMaM, npobieMam Ouocdepsl, MyTareHaMm, 3K0J0rHueCKOn
CUTyalluy Halllel o01acTu, ropoja, peruoHa u Ap.
acmemudeckoe 60CnumaHnue:
v/ TOTOBHOCTH M CIIOCOOHOCTH K TBOPYECKO# JESATEIHBHOCTU HA YPOKAX XUMUHM;
v/ YCTAHOBKH Ha CO3/IaHue OJIArONPUATHBIX TPEANOCHUIOK VIS 3aHATHIA, CIIOCOOCTBYIOIIMX BBI3BIBATH YYBCTBO KPACOTHI, HHTEPEC K XUMUYECKOM
HayKe;
v/ BOCIIMTAaHHE CTPEMIICHHUS K aKKYPATHOCTH, MOIEPKUBAHUIO YUCTOTHI, OPTaHM30BAHHOCTH B paboTe, K KyJIbType TPY/a;
v’ COCOGHOCTH YMEHHMS MTPABMIILHO W KPACHBO BBIPAKATH CBOM MBICIIU: MTOHSTHO, SIPKO, 00pa3HO, SKCIPECCHBHO.
MetanpeaMeTHbIE:
® UCIOJb30BaHWE YMEHUI M HaBBIKOB DPA3JIMYHBIX BHJIOB I103HABATEIbHOW JEATEIbHOCTH, NMPUMEHEHHE OCHOBHBIX METOAOB IIO3HAHMS
(cucTeMHO-UH(OPMAIIMOHHBIN aHAIN3, MOJICIIMPOBAHKE) JIJISl U3YYCHHUS PA3IMYHBIX CTOPOH OKPY)KAIOIIEH NeHCTBUTEIILHOCTH;
® JCIIOJIb30BAaHME OCHOBHBIX WHTEIUIEKTYyaJbHBIX oONepanuid: (opMylIMpOBaHHWE THUIOTE3, aHAJIM3 U CHHTE3, CpPaBHEHHE, 0000IIeHHeE,
CUCTEMAaTH3AallMsl, BBIIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;
® yMEHHE F'€HEepUPOBATh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX pealln3allui;
® yMEHHE ONpeNeNATh eNU U 3a/1a4i AATeIbHOCTH, BBIOMPATh CPECTBA peaIn3alMy el U IPUMEHSATh X Ha MPAKTHKE;
® JICIIOJIb30BAaHHUE PA3JIMYHBIX UCTOYHUKOB JIJIs MOJTyYSHHUs XUMUYECKON MH(OpMaIum.
IIpeamerHsbie
Oo0yuaromuiicss HAYy4YUTCH:
3HAHUSAM OCHOBHBIX 3aKOHOB U TIOHATUN XMUMHUHU U X OLICHUBAHHUE;
IIPOBOAUTH NPOCTENUIINE PACUETHI;
OPUEHTUPOBATHCS CPEIU PA3IUUHBIX XMMUYECKUX PEaKIUii, COCTaBIATh HEOOXOUMbIE YpaBHEHU, OOBSCHIATH CBOM JEHCTBUS;
000011aTh ¥ pa3aryaTh CBOMCTBA pa3HbIX KJIACCOB HEOPTraHMUECKUX BEIIECTB;
OTIpeEIIATh IPU3HAKH, YCIOBUS U CYHITHOCTh XMMHUECKUX PEaKIIN;
BJIAJIETh XMMUYECKON HOMEHKJIATypO;
OCHOBHBIM CITIOCO0aM peleHus 3a/1ad.
COCTaBJIATh (GOPMYJIbI U YPABHEHUS PEaKIuii;
OTpeeNsATh KOMIOHEHThI CMECH;
orpenenaTh (opMyIIbl COEIUHEHHI;
OIIPEAEIATH PACTBOPUMOCTD BEILIECTB;



BBIYHCIIATH 00BEM ra3000pa3HbIX BEIIECTB NPHU H.y. H YCIOBHUX, OTIMYAIONIMXCS OT HOPMAJIbHBIX;
TpeGoBaHUAM 0(hOpMIICHUS JTI000H 3a/1a4H;

OCHOBHBIM CITOCO0aM pPEIICHHUsI pacUeTHBIX 3a/1a4;

BBIYMCIICHUSIM MAcCChl MJIM KOJTMYECTBA BEUIECTBA, MACCOBOH JI0JIM 3JIEMEHTA B BEIIECTBE (KOMIIOHEHTA B CMECH) IO XMMUYECKHM (hopMyiam;
COCTaBIISATh KOJMYECTBEHHBIE XapaKTEPUCTHKH PacTBOPOB;

CpaBHUBATh XMMHYECKHE CBOMCTBA KIIACCOB HEOPTAHUYECKUX M OPIraHUYECKUX COCTMHEHU;
OO0yuaommiicsi MOJYYUT BO3MOKHOCTh HAYUHTHCS

® yCIEmHO0Oy4YaThes B MOCIEAYIOMNX Kilaccax;

CaMOCTOSITENILHO COCTABJIATH THIIOBBIE XUMUYECKHUE 3a/1a41 U OOBACHATh UX PEIICHHE;

peaTh yCI0KHEHHbIE 33]]a4i Pa3IMYHbIX TUIIOB;

YETKO MPE/ICTABIATH CYIIHOCTh OMIMCAHHBIX B 337a4e MPOLIECCOB;

BUJICTH B3aUMOCBSI3b MMPOUCXOASIINX XUMUIECKUX MTPEBPAIICHUH 1

M3MEHEHHI YHCIICHHBIX TApaMeTPOB CHCTEMBI, OITUCAHHOM B 3aj1aue;

paboTaTh CaMOCTOSATENHHO U B TPYIIIIE;

Bospacr aereii, yyacTBYIOIIMX B pealiu3alliy JaHHOH paboueit mporpammsl ot 13 1o 16 ser.

Cpok peanu3zanum o0pa3oBaTeibHOM nporpamMmal: 1 roa. 3anarus npoBoasTcs | pa3 B Hexemto no 1 yacy.

®opMbl IpoBeeHUs 3aHATHIH: TPYNIOBbIC, IApPHbIE U UHAWBUYyaJdbHbIE. ['pynmnoBbie u napHble (Oecena 3BpUCTUYECKas], 3aIIUTA [IPOEKTOB,
nabopaTopHOe 3aHATHE, JEKIUs, OJIMMITNAa, OTKPHITOE 3aHATHE, MPAKTHUECKOE 3aHATHE, Mpe3eHTalus, ceMuHap). MiuauBunyansueie (HaOM0AeHUE,
0TpabOTKa HABBIKOB pelIeHus 3a1a4).)KenaTenbHO MOBTOPEHNE TEOPETUUECKOTO MaTepuaa JoMa, epesl 3aHaTueM 1o 3toi reme. [loMmumo npouero, B
KayecTBe ()OpM OpraHM3alKM Y4eOHBIX 3aHSATUNH MPUMEHSIOTCS: JIEKLUH, CEMUHApBI, J1a0OPaTOPHBIM MPaKTHUKYM (OCYIIECTBISEMbI MOCpeacTBaM
IIPOCMOTpa 3amuceil 1abopaTOPHBIX OIBITOB).

®opmMbl KOHTPOJsA: TBOpueckue OTYEThl, ydeOHble MNPOEKTHI, KOH(pEpeHIuH, yueOHO-HccienoBaTenbeckue padoThl.POpMBI OpraHu3alUM
JEATEeIIbHOCTHU JETEN Ha 3aHATHHU:

@opMbI NOABEACHHMA HTOIOB peaJM3alHH JAONOJHHUTEIbHOH 00pa30BATEeJbHOH NPOrpaMMbl: HTOTOBOE IIEPEBOJHOE TECTUPOBAHHUE,
pe3yJIbTaThl y4acTUs B IPEIMETHBIX OJMMIIMAAX U KOHKYpPCaX, pe3yJbTaTUBHOE y4acTUE B UTOIOBOM aTTECTAllUU BBITYCKHUKOB.

Coaepxanue Kypca « XMMHA B 3a1a4ax»

1. Xumnueckue popmy.Jinl (5 yacoB)

Xumuueckue ¢GopMynbl. 3aKOH MOCTOSHCTBA cocTaBa BemiecTBa. CocTaBlieHHE CTPYKTYpPHBIX (opMyia. BbiBox XuMu4eckux Qopmyir:
HaXO0XJACHUE XMUMHUYECKON (OpMYJbl MO OTHOILIEHUIO MAacc 3JIEMEHTOB, BXOJSIIUX B COCTaB JaHHOIO BellecTBa. BbIBoa xumuueckux (opmyll Imo
MaCCOBBIM JOJISIM JJIEMEHTOB.

Pacuer no xumuueckum ¢opmynaM. Beruucienrne oTHOCUTENBHON MOJEKYIIPHOM Macchl BemecTBa. Haxox/ieHrne oTHOLEHHsI Macc 3J€MEHTOB
10 XMMHUYECKOH (popMyIie CIIOKHOTO BeriecTBa. HaxoxieHue coepkaHusi MacCOBBIX JI0JIEH 3JIEMEHTOB B CII0)KHOM BEIIECTBE.



2. KosamuectBo BemecTBa. Uncsio ABoraapo. MoJisipaasi Mmacca. MoJisipHblii 00beM raza (4 yaca)

Morb - enuHUIA U3MEPEHUsT KOJMYECTBA BEIIeCTBA. BhIUncIeHe MOJISPHON MacChl BellecTBa. AHAIINM3 yCIOBHS 33[]a4i M PA3IMYHBIC CIIOCOOBI
penieHus 3auay.

Bbruncnenue kosnuuecTBa BELIECTBA, COOTBETCTBYIOLIETOOINPEAEIEHHOW Macce BEIeCTBA. BbluMcieHHME Macchl BELIECTBA IOM3BECTHOMY
KOJIMYECTBY BelllecTBa BpluncieHue 4Yucia aTOMOB HMOJIEKYN 4epe3 Maccy, 00beM M KOJIMYECTBO BelIecTBa. BbluncieHMemacchl BEIIECTBa,
3aHUMAIOIIETO OIpe/eIEHHBI 00beM IPUHOPMATIBHBIX YCIOBHAX. Brruncienne o0beMa orpeieieHHOW Macchlra3o00pa3Horo Bemiectsa. Haxoxaenue
Macchbl 3JEMEHTa [0 M3BECTHOW Macce CJO0KHOro BewiecTBa HaxoxaeHue Macchl CJI0KHOIO BELIECTBA MO 3aJaHHOM Macce JJIEMEHTA.
VY cioKHEHHbBIE 3aa4H.

3. Pacuersl, cBA3aHHBIE C HCMOJIb30BAHHEM ILIOTHOCTEH, 0OTHOCHTEIbHBIX IJIOTHOCTEl ra3oB (3 yaca)

BrprunciieHne OTHOCUTENBHOW IUIOTHOCTHM Ta30B MO OTHOCUTEIBHOM MOJIEKYJISIPHOM Macce WM OTHOCHUTEIBHOM MOJEKYJISPHOM MACChl II0
OTHOCHUTEJIbHOM TUIOTHOCTH T'a30B.

HaxoxneHnne mioTHOCTH ra3os.

4. Cmecu. PactBopsl. Kpucranaornaparsel (4 yaca)

MaccoBsie U 00BEMHBIE 10JI1 KOMIIOHEHTOB cMecH (pacTBopa).PactBopuMocTs. PacdeTsl Ha OCHOBE TpaKOB paCTBOPHUMOCTH BEUIECTB B BOJIE.
[IpuroToBneHne pacTBOPOB C 3aJaHHON MAacCOBOMJIOJIEH pPacTBOPEHHOTO BellecTBa. BbIUMcleHUs, CBsI3aHHBIE Cpa30aBleHUEM, BHIMAPUBAHUEM H
civBaHueM pactBopoB.Kpucramnoruaparsl. MaccoBast 10J1s1 KpUCTAJIM3ALMOHHOMN BOJIbI BKPUCTAUIOTUIPATE.

5. BorunciieHusl 10 YPABHEHHSAM XuMHYeckoil peakuunu (12 yacon)

3aK0H COXpaHEHHWs MacChl BemecTBa. PaccraHoBka Kod(h(DUIIMEHTOB B YPaBHEHHSIX pEakIMU. PacdeTsl 1o ypaBHEHHSAM XHUMHUYECKUX PEAKITHI.
Brruncnenue maccol (00beMa, KOTHYECTBA BEIIECTBA, UMCIA YACTHUI]) HCXOIHOTO MM MOJYYEHHOTO BEIIECTBA 10 YPAaBHEHUIO PEaKIIMU, €CIIH U3BECTHA
Macca (00beM, KOJMYECTBO BEIIECTBA, YMCIO YacTHIl) JAPYroro BellecTBa. PacueThl MO ypaBHEHUSAM pEaKIUil, KOrja OJUH M3 KOMIIOHEHTOB
COJZIEP>KUT IpUMech (WM HaXOAWTCA B pacTBope). PeleHue 3agad Ha mocieqoBaTeNbHBIE pEaKlMU. 3aJaydl Ha OMpelesieHHne KOJTHMYECTBEHHOTO
cocraBa cmecH. PelieHue 3a1a4y Ha napajijiesibHble peakliui. AHAJINU3 YCIOBUS 3a/1a4M U BEIOOP ONTHUMAJIBHOTO CIIOC00a €€ peIIeHHUs.

6. PacueTbIHO TEPMOXMMHMYECKUM YpPaBHeHHsAM (34yaca)

TeruoBoil 3@dexT peakuu. Beiuucienre Ha OCHOBETEPMOXUMHUYECKOIO YPaBHEHUS KOJMYECTBA MOTJIOIMIEHHOM TEIIOTHIIIO U3BECTHON Macce
OJIHOTO M3 pearupyromux BeniecTB. HaxoxaeHne Macchl pearupyroommx BEIIECTB, €CJIU U3BECTHO, KAKOE KOJMYECTBO TEIJIOTHI BBIAEIWIOCH B JAHHOM
peaxuu.

7. Baxuelilue Kjiacchbl HEOPraHN4YeCKUX coequHenuii (3 yaca)

I'enernyeckas CBS3b MEXAY OCHOBHBIMU KJIACCAaMU HEOPTaHUYECKUX COEAMHEHUH.

Kanennpapublii rpauk npoxoskaeHusi NPOrpaMMHOI0 MaTepuaJia Kypca J0N0JTHUTEIbLHOTr0 00pa3oBaHUA
«Xumus B 3aga4ax» B 2021-2022 yyeGHOM rogy

KoJu-Bo Cpoxn npoxoxaeHus
Ne Tema

4acoB NPOrpaMMHOI0 MaTepuaJa
1. Xumuueckue GopMyJibl 5 1.09-29.09
2. KonnuectBo BemectBa. Yucno ABoraapo. MosnspHas macca. MonsipHbIii 00beM rasa 4 6.10-27.10




3. PacueTsl, cBsA3aHHBIC C HCIOIL30BAHUEM IJIOTHOCTEH, OTHOCHUTENBHEIX INIOTHOCTEH Ira30B 3 10.11-24.11
5. Cwmecu. PactBoprbl. Kpuctammoruapars 4 1.12-22.12
6. Brruucienus mo ypaBHEHUSIM XUMHUYECKOU PEAKIIUH 12 12.01-13.04
7. PacueTsl mo TepMOXUMHUYECKUM YPaBHCHHSIM 3 20.04-4.05
8. Baxwueiimme kiacchl HEOPraHUYECKUX COSTMHEHHUN 3 11.05-25.05
HToro: 34
KanengapHo - TeMaTuueckoe nJjiaHupoBaHue
Pazpen Ne Tema 3aussTus Jara
YPOKa
1 yeTBepTH
Xumnueckue gopmyast (5 | 1. BrlunciieHre OTHOCUTENBHOM MOJIEKYJIIPHOM MACChI BELIECTBA.
4acoB)
2. Xumuyeckue  ¢Gopmynbl. HaxoxxaeHrne  OTHOLIEHUS — Macc 3JIEMEHTOB [0  XMMHYECKOM
(dhopMyIre CI0KHOTO BENIECTBA.
3. BriBon xuMuyeckux GOpMyl 1O OTHOLIEHUIO MacC DJIEMEHTOB, BXOJSIIMX B COCTaB
JTaHHOTO BeniecTBa. [IpakTudeckue 3a1aqu.
4. Haxox1eHrne MacCOBBIX JT0JIeH 2JIEMEHTOB B CJI0KHOM BemecTBe. [IpakTuueckue 3aqauu.
o. BoiBoa nipocreiiniei Gopmynbl COeMHEHMsI IO MAaCCOBOM J10J1€ 2JIEMEHTOB (B %).
KosauuecTBo BemecTsa. 6. 3aaun ¢ UCTIOJF30BAHUEM TMOHATHS «MOJIbY, YUCIO0 ABOTAIpO.
Yucao ABoraapo. 7. 3ama4u ¢ UCIOIL30BAHUEM MOHITHS «MOJILY, YACIO YaCTHII.
Moasipauasi macca. 8. 3a1a4un ¢ UCTIOJIB30BAHUEM MOHATHS «MOJIbY, MOJISIPHBIA 00BEM.
MoasipHblii 00bem raza (4 | 9. 3a1aun Ha Ta30BbIE 3aKOHBI.
yaca)
2 4YeTBEPTh
Pacuernl, cBszaHubie ¢ |10 PacueTsl mo onpeneneHno MacCOBOM J0JIM PaCTBOPEHHOTO BemiecTBa (B%).
HCMOJIb30BAHHEM 11. Brrancnenne Macchbl pacCTBOPEHHOT'O BEIIECTBA, COJIEPIKAIIETOCs B OMPEIEICHHON Macce pacTBOpa
MJIOTHOCTEH, C U3BECTHOI MaccoBOH noJeii B %.
OTHOCHUTEJIbHBIX 12. Borunicnenue Maccel  pacTBOPUTENss U PACTBOPEHHOTO BEIIECTBA JUISI  MPUTOTOBJICHUS
NJI0THOCTe# ra3oB (3 yaca) oIpesieIEHHOM Macchl pacTBOpa ¢ 3aJJaHHOW MaccoBoOM fos1eil ero B %.
CmMmecu. PacTBopbl. 13. Brruncnenus mo XMMHYECKUM YPaBHEHHUSM MAacC BEIIECTB MO M3BECTHOMY KOJIHUYECTBY BEIIECTBA
Kpucranaoruaparsr (4 (0THOTO M3 BCTYHAIOIIMX WIIH MOJTYYAIONIUXCSl B pe3yJIbTaTe peakiun). [IpakTiudeckue 3a/1aum.
uaca) 14, Brruncnenne Macchl MPOJyKTa PEaKIMK, KOTJa BEIIECTBA B3SAThI B BHJIE PACTBOPOB C M3BECTHOM
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MaccoBoi gonelt (%) pactBopeHHoro BeniectBa. [Ipaktuueckue 3a1aum.

15. Brruucienne OTHOCHTENBbHOW IUIOTHOCTH Ta30B IO OTHOCHTEIILHOW MOJIEKYJISIpPHOW Macce (Wiu
OTHOCHUTEIIBHOM MOJIEKYJIIDHOM MacChl BeEIleCTBA 110 OTHOCUTEIBHOM IUIOTHOCTH €ro B
ra3000pa3HOM COCTOSTHUH).
16. Boruucnienne ob6bema raza (mpu H.y.), MOJIYHAIOUIETOCS IPH B3aUMOJCWCTBUH OIPEICICHHBIX
HCXOJHBIX BEIIECTB.
3 YeTBEpPTh
Bbruncienus no 17. Brruncnenne o6beMa rasza, TpeOyromierocs sl oJay4eHus OlpeieJIeHHONW MacChl BEIIECTBA.
YPaBHEHUSAM XuMHYeckoi | 18. Brruncnenue o6bema raza, HeOOXOAMMOTO JUIS PEaKIUHU C ONPEIEICHHBIM 00BEMOM JIPYTOTO rasa.
peakuum (12 yacos) 19. Briunciienre BbIxo/1a MpoyKTa peakiiy B IPOLIEHTaX OT TEOPETUYECKHU BO3MOMXKHOTO.
20. Brruncnenne BbIX0ja MPOAYKTA PeaKIMK B MPOLIEHTaX OT TEOPETUYECKH BO3MOYKHOTO
21. PacueTsl 10 XMMHUYECKUM YpaBHEHUSIM, €CJIM OJIHO U3 UCXOJIHBIX BEUIECTB JJAHO B U30bITKE
22. PacyeTsl Mo XMMHUYECKUM ypaBHEHUSIM, €CIIU OJTHO U3 MCXOJIHBIX BEIIECTB JaHO B U30BITKE.
23. Boruncnenue maccbl IpoAyKTa peakluy Mo U3BECTHONW Macce MCXOAHOI0 BELIECTBA, COAEPIKALLETO
OTIpeIeICHHYI0 MacCOBYIO 100 (B %) mpuMecei.
24, Brruncnenue Macchl MpoAyKTa peakiiui o U3BECTHON Macce UCXOIHOTO BEIIEeCTBa, COJIEPKaIIEero
OTMpeJICIICHHYI0 MAaCCOBYIO JI0JI0 (B %) MPUMECEH.
25. Haxoxnenue MosekymsipHoil ¢GopMynsl ra3000pa3HOro BEIIECTBA Ha OCHOBAHUU  €TO
OTHOCUTEIbHOM TUIOTHOCTH M MAacCOBOM J10JIU 371eMeHTOB (%0).
4 yeTBepThH
26. Haxoxnenne MonekynasipHod (opMylibl Tra3000pa3HOTO BEIIECTBA Ha OCHOBAHUU  €TO
OTHOCHTEJIbHOM INIOTHOCTH ¥ MAacCOBOH /1071 371eMeHTOB (%).
27. Omnpenenenne MOJIEKYISIpHON (OpMyJibl BEIIECTBA [0 €r0 OTHOCUTEIBHOW IJIOTHOCTH M Macce
i 00beMy MPOoJIyKTOB cropanus. [IpakTuueckue 3aqaun.
28. Omnpenenenre MOJEKYISIPHON (OPMyJIbI BEIIECTBA MO €r0 OTHOCUTENIbHOM IUIOTHOCTH M Macce
W11 00beMy MPOJYKTOB CTOPAHHUS.
Pacuernl no | 29. Komb6unupoBaHHble 3ajaun. Pernienne 3a1a4 Ha napajuielbHble peaKiuy.
TEePMOXMMHYECKUM 30 Pacyersl o TepMoxuMHuyecKuM ypaBHeHUsIM. [IpakTiueckue 3aaum.
ypaBHeHHsIM (34acoB) 31. PacueTbl 10 TEpMOXUMHUYECKUM YPAaBHEHUSIM
Baxueiimue KJaccol | 32. ['eHeTnyeckas CBsI3b MEXAY KJIaCCAMUHEOPTraHMYECKUX COCTMHEHHI.
HEOPraHU4eCcKHX 33. I'eHeTnyecKas CBSI3b MEXAY KJIACCAMUHEOPTraHMYECKUX COCTUHEHMI.
coeqnmHeHuii (3 yaca) 34. I'eneTnueckas CBsI3b MEXK/y KJIIACCAMUHEOPTaHUYECKUX COCTMHEHHUI.

HUTOI'O: 34 yaca
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RHROo~NooaMWNE

YueOHO-MeTOANYeCKOe o0ecnieyeHne
1.IIporpamMma kypca xumuu i1 8-11 kitaccoB 0011e00pa30BaTEIbHBIX YUPESIKICHUM.
O.A. bouapHukoBa«Yunumces pemats 3a1aun 8-11 xitace», Bonrorpan, 2017.
AnamoBuu T.I1. Bacunwesa I'.M. “COOpHUK OJUMITHAIHBIX 3a/1a4 110 XUMHAH .
bynpymxak I1. “3agaun no xumun’.
Hutouu N.K.; [Tporacos I1.U. “Metonuka pemieHust pacu€THBIX 3a1a4 110 XUMHUH .
Xomuenko W.I". “COopHUK 33134 U yIIPaKHEHUH 10 XUMHUU 11 HEXMMUYECKUX TEXHUKYMOB .
Xomuenko I'.I1. “3amaun no xumuu 115 noctynaromux B BY3b1”.
A6xkuH I'JI. “3anaun u ynpaxHeHUs 10 XUMUK .
["a6puensu O.C. “Xumus B TeCTax, 3a/1a4ax, YIpaKHEHHUIX 8§ — 9 Kiacchr”.
I"aBpyceiiko H.II. “IIpoBepounbie paboThI IO HEOPraHUYECKON XUMuUU 8 Kiacc”.




