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[osicHuTeBLHASA 3aMIHCKA

PaGouast mporpamMma BHEYpOUHOW IEATEIBHOCTH «XHMMHS B 3aladax» paspaboraHa juisi oOydarommxces 8 - 9 kiaccax B COOTBETCTBUHU C
TpeOoBanusMu ~ DenepasbHOr0  roCyJapCTBEHHOIO  00pa3oBaTelNbHOTO  CTaHAApTa OCHOBHOrO  obmero  oOpasoBanus./lomoiaHUTENbHAS
oOmieoOpa3oBareabHas mporpaMmma «XuMus B 3a7jauax» COCTaBJieHa HA OCHOBE HOPMATHUBHBIX JOKYMEHTOB:
- 3akoH P® «O06 obpazoBanuu B Poccuiickoit @enepamum» Ne 273 ot 29.12.2012 r.;
- Ilpukaz MunoOpaayku Poccum ot 17 nexabps 2010 roma Nel897 «O6 yrBepkaeHUU (eaepaabHOTO TOCYJapCTBEHHOIO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO o00mIero oOpa3zoBaHUs» (3aperucTpupoBaH B MunucrepctBe toctunuud Poccmiickort @Denmepammu 1 depans 2011 r.
peructpanroHHbii N19644);
- IIpuka3z MunucrepctBa obpazoBanust U Hayku Poccuiickoit @enepauuu ot 09.11.2018 r. Ne 196 «OO6 yrBepxnenun Ilopsaka opraHuzanuu u
OCYILIECTBIICHUS 00pa30BaTEIbHON AESATENIHOCTH MO TOTOJIHUTEIbHBIM 0011e00pa30BaTeIbHbIM TPOrpaMMamMy;
- Pacnopsoxenue IlpaButenscrBa Poccuiickoit @enepauun ot 04.09.2014 Ne 1726-p «OO6 yrBepxkaeHun KoHIENIUN pa3BUTHS JTOTOIHUTEIEHOTO
o0Opa3oBaHUs 1eTEi»
- Pacnopstkenune IlpaButensctBa Poccuiickoit ®enepanuu ot 24 ampens 2015 r. N 729-p, «Pa3paboTka TpeIoKeHHH O CPOKaX peaTH3aliu
JIOTIOJTHUTEBHBIX 00IIIePa3BUBAIOIINX IPOTPAMM))
- IlocranoBnenue ' MaBHOTO TOCYAapCTBEHHOTO caHuTapHoro Bpaua Poccuiickoit @eneparmu Ne 28 ot 28.09.2020 "OO6 yTBEp» AEHUU CAaHUTAPHBIX
npasui CII 2.4 3648-20 "CanuTapHO-3MUIEMUOJIOTHYECKHE TPEOOBaHUS K OpraHU3allii BOCIIUTAHUS U O0yUEHUSs, OTJbIXa U O3/I0POBJICHUS ISl IeTei
H MOJIOJIEXKHU ";
- TlocranoBnenue I'maBHOrO rocyaapcTBeHHOro caHutapHoro Bpauda Poccuiickoit @enepanuun Ne 26 ot 10.07.2015 "OO6 yrBepxnenun CaulluH
2.4.2.3286-15 "CaHHTapHO-3MIUIEMUOIIOTHICCKAE TpeOOBaHMWA K YCIOBUSIM M OpraHu3aliu OOy4YeHHs U BOCHHTAaHUS B OpPTraHU3ALUSAX,
OCYILIECTBISIONMX 00pa30BaTEeNbHYIO JEATENBHOCTh MO aJaNTHPOBAHHBIM OCHOBHBIM OOIIEO0pa3oBaTeIbHBIM MporpamMmaM Ui OOydYaromuXxcs ¢
OTpaHUYCHHBIMH BO3MOXHOCTSIMU 3710poBbsi" (BMecTe ¢ "CanlluH 2.4.2.3286-15. CaHuTapHO-3NMHAEMHOIOTUYECKUE TMPaBHIa U HOPMATHUBEL..")
(3apeructpupoBano B Munrocte Poccuu 14.08.2015 Ne 38528);
- IlocranoBnenue ['maBHOrO rocymapctBeHHoro canutapHoro Bpaya Poccuiickoit @enepanun Ne 16 ot 30.06.2020 "OO yTBep:KIe€HUU CaHUTAPHO-
snunemuonorndeckux npasuin CIT 3.1/2.4 3598 -20 "CaHuTapHO-3IHIEMHOIOTHYECKHE TPeOOBaHUS K YCTPOMCTBY, COAEPIKAHUIO M OpraHU3alMu
paboThl 00pa3oBaTENbHBIX OPraHU3ALMHA U IPYIrUX O0OBEKTOB COLUAIbHON MHPPACTPYKTYpPHI IS JI€T€H U MOJIOJIEKU B YCIOBUSAX PAaclpOCTPaHEHU S
HOBO# KopoHaBupycHO# nHpekuun (COVID-19)";
- IlocranoBnenue ['nmaBHOrO rocymapctBeHHoro canutapHoro Bpauya Poccuiickoit ®eneparuu Ne 2 ot 28 guBaps 2021 roma «O0 yTBepx AeHUH
caHuTapHbix npaBui 1 HopM CanlluH 1.2.3685-21 "I'urnennyeckrie HOpMaTHBBI U TpeOOBaHUS K oOecrieueHnIo 0e30nacHOCTU U (Min) 0e3BpeIHOCTH
JUTs1 4eToBeka (PakTopoB cpeabl 0OuTaHuS"»;
- QenepanbHbIl MepeyHb y4eOHUKOB, PEKOMEH/IOBAHHBIX (JIOMYIIEHHBIX) K HCIOJIB30BAHMIO B 00pa3oBaTelIbHOM IIpoliecce B 00Opa3oBaTENbHBIX
YUPEXKIECHUAX, pealn3yolnuX o00pa3oBaTeibHbIE HPOrpaMMbl 001Iero o0pa3oBaHUS M MMEIOIIUX TOCYJAapCTBEHHYIO aKKpeIUTAllMio; MpHUKa3
MUHUCTEPCTBA MpocBemieHus: poccuiickorr Qenepamnu ot 20 mas 2020 roma Ne 254 «OO6 ytBepxkaeHUH (HenepaabHOro MepedHsl y4eOHHKOB,
JIOTMYIIEHHBIX K HCIIOJIb30BAHUIO MPH peajn3aluil MMEIOIUX TOCYJapCTBEHHYIO aKKpPEeIUTalUI0 00pa30BaTeIbHBIX MPOTrPaMM HAayalbHOIO OOIIEro,
OCHOBHOT'O OOILIEro, CpeHero o0Iero o0pa3oBaHus OpraHU3alMsIMU, OCYLIECTBIISIONIMMHE 00pa30BaTENbHYIO IEATEIILHOCTh»;IPUKAa3 MUHHCTEPCTBA
MpOoCBeNIeHUsT poccuiickoit deneparuu ot 23 nexadpst 2020 roma Ne 766«O BHeceHMM W3MEHEHHH B (eaepaiabHbI TEepeueHb YYEOHHKOB,
JIOTMYIIEHHBIX K HCIIOJIb30BAHUIO MPH peau3alui MMEIOLUX TOCYJapCTBEHHYIO aKKpPEIUTalMI0 00pa30BaTeNIbHBIX MPOrpaMM HadyallbHOTO OOIIEro,
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OCHOBHOT'O OOIIEro, CpeAHero oOIiero oOpa3oBaHMsS OPraHU3ALUAMM, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO JEATEIBHOCTb, YTBEP)KICHHBIN
MIPUKAa30M MHUHUCTEPCTBA MPOCBeIeHus poccuiickoit ¢penepaunu ot 20 mast 2020 1. Ne 254»;

O01mas xapakTepucTUKa Kypca J0MOJHUTEJIbHOr0 00pa3oBaHus
CoBpeMeHHbIN CTaHAapT COACpKaHUS 00pa30BaHUs 10 XUMHUH MPEyCMaTPUBAET CO3AaHUE YCIOBUHM JJI TOCTHKEHUS yUATUMUCS CIACAYIOIMMNX LEIC:
OCBOGHUE OCHOBHBIX TMOHSATUH W 3aKOHOB XHMHUH; OBJIQJICHHE YMEHUSIMHU IPOU3BOJIUTH PacuéTbl Ha OCHOBE XMMHYECKUX (OPMYIN BEIIECTB H
YpaBHEHUN XMUMUUYECKUX PEAKIINIl; pa3BUTHE MO3HABATEIbHBIX HHTEPECOB M MHTEUIEKTYabHBIX CIOCOOHOCTEH B MPOIECCEe MPOBEACHUS XUMUYECKOTO
AKCIIEPUMEHTa, CaMOCTOSATEIbHOIO MNPUOOpPETeHHUs 3HAHUM B COOTBETCTBHMM C BO3HUKAIOIIMMHU >KU3HEHHBIMH MOTPEOHOCTSAMHU; NPUMEHEHHE
MOJIYYEHHBIX 3HAHUM W YMEHHUM ISl pelICHUs NMPAKTUYECKUX 3a7a4 B MOBCEAHEBHOM >KM3HU; BOCIUTAHUE OTHOIICHUS K XUMHHM KaKk K OJHOMY U3
(GbyH1TaMeHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUSI U DJIEMEHTY 00I[e4eI0OBEYeCKON KYJIbTYPHI.

bazucHblil yueOHBIH TUIaH B ero eiepalbHON YacTH IpeyCMaTpPUBACT U3YUCHHIE Kypca XUMHUH 110 2 Jaca B HeJlelro B 8 kiaccax. JlaHHBIN 00bEM
4acoB HE JIOCTAaTOYEH JJI pealu3alii CTaHAapTa OCHOBHOTO 001ero oopazoBanus no xumun. OJHUM U3 MOCIEACTBUI COKPAIIEHUS YUCa Y4e OHBIX
9acoB 3aKJII0YacTCS B TOM, YTO y YYHUTENsS MPAKTUYSCKH HE OCTAéTCcs BPEMEHHU Ui OTPAOOTKHM HABBIKOB PEIICHHS 3ajlad, a MMEHHO 3ajad,
00eCneurBaOIINX 3aKPEIUICHHE TEOPETUYECKUX 3HAHHM, KOTOpbIE y4aT TBOPYECKH NPHUMEHATh WX B HOBOW CHUTYyallMH, JTOTUYECKH MBICIHUTbH, T.C.
ciryxaT (OPMHUPOBAHUIO KYJIBTYPOJIOTHUECKOM CUCTEMOOOPA3yIOIIeH mapaaurmbl.

Pemenue 3a1ay — npu3HAHHOE CPEACTBO PA3BUTHSI JIOTUYECKOTO MBIIUICHUS YYalMXcs, KOTOPOE JIETKO COYETaeTCsl C APYTMMHU CPEICTBAMU U
npuéMamMu oOpa3zoBaHus. BKiroueHne pa3HbIX 3a/1a4 MPEAyCMaTPUBAET NIEPEHOC TEOPETUUECKOTO MaTepualia Ha MPAKTUKY M OCYIIECTBISATh KOHTPOJIb
3a €ro yCBOGHHUEM, a YYaIlUMCS — CAMOKOHTPOJIb, YTO BOCIIUTHIBAET UX CAMOCTOSATEIHHOCTh B yueOHOMH padoTe.

Pemenue 3amay OJDKHO CMOCOOCTBOBATH IIEJIOCTHOMY YCBOCHHMIO CTaHAApTa CoOJEpKaHUs OOpa3oBaHUS U pPeaM3allMi IMOCTaBIECHHBIX
ueneii.Coaepkanue (akylbTaTUBHOTO Kypca COOTBETCTBYET MUHUMAIbHBIM TPeOOBaHUSAM CTaHAapTa 0O0pa3oBaHUS, a TAKXKE COJEPKUT HEKOTOPHIH
Marepuai 1o yriyOJIeHUIo Kypca XUMHH B § KJlacce, Ha KOTOPBIHN CieayeT 0OpaTuTh BHUMAHKE /I YCIICITHOTO U3yUYeHUs Jaee (KpUCTaIoTH IPaThI,
pa3iIMyYHbIE CIIOCOOBI BEIPAYKEHUS COCTaBa PACTBOPA, PA3IMYHBIE CIIOCOOBI TPUTOTOBICHHSI HEOOXOAMMOTO PACTBOPA; KAU€CTBEHHBIE PEAKIUN ).

Kaxnas tema comepxut HEOOIBIION TEOPETUUECKUM MaTepHall, a TJIaBHOE — OOJIBIIOE KOJUYECTBO PA3IUYHBIX 3a7ad. ITO HEOOXOAMMO s
dbopMUpOBaHUS M PA3BUTUS HABHIKOB aHajM3a, CPaBHEHMs, OOOOIIEHMS, caMoOaHallM3a M CaMOKOHTPOIS, YMEHWIl yCTaHaBIUBaTh MPUYUHHO —
CJIEJICTBEHHBIE CBSI3U MEXKY Pa3IMYHBIMU (haKTaMH, YMEHUHN JIeIaTh BBIBOJIbI, OTCTAaWBATh CBOIO TOUKY 3PEHUS.

BHuMaHUIO yyammMcs TpeqIaraloTcsl pa3iUyYHbIE 3aJaHUs MO COJEPKAHUIO U MO CIO0XKHOCTH, KOTOpBhIE TPEOYIOT OT YYalluXcCsl aKTHBHOMN
O3HABATEILHOU NESITSILHOCTH.

Ienn xypca:

® CO3/IaHME YCJIOBHM JIJIsl peayin3allii MUHUMYMa CTaHJapTa COAepKaHusi 00pa30BaHus 3a KypC OCHOBHOM IIIKOJIBI;

¢ hopMupoBaHUE y yJaIIUXCS HABBIKOB CAMOCTOSTEIILHOTO PEIICHHS pacUETHBIX 3a/1a4 10 XUMHUH,

¢ 0TpabOTKa HABBIKOB PEIICHUS 33124 1 TTOATOTOBKA IIIKOJIFHUKOB K 00Jiee riTy00KOMY OCBOCHHMIO XMMHH B CTapIIUX KJIaccax.

3ajauu Kypca:

e DopMHUPOBATH Y yUANTUXCSl HABBIKYA BBIYUCIICHHH 11O (DOpMYyJiaM BEIIECTB, M0 XUMHUYECKUM YPABHEHUSIM, IO CTEXHOMETPHUIECKUM YPABHCHUSIM;
e PaciipuTh 3HaHUS yUaITUXCS O BO3MOXKHBIX M HanOoJIee pallioOHaIbHBIX CITOCO0aX pelieHus 3a/1a4;



¢ Pa3BuBaTh MBICIUTENBHBIE TPOLIECCHI, CIOCOOHOCTH YYalllUXCsl, CKIOHHOCTH K PELICHUIO 3a7a4;
® YKpPEIUIATh UHTEPEC K MPEIMETY.
e [lianupyembie pe3yJbTAThl 0CBOCHHS IMPOrpaMMbIl
JIMYHOCTHBIE:
1.B 11eHHOCTHO-OpUEHTAMOHHOH cdepe:
® BOCIIMTAHHE YYBCTBA FOPJIOCTH 33 POCCUMCKYI0 XMMUYECKYIO HaYKy, T'YMaHH3Ma, [I0O3UTUBHOTO OTHOLIEHUS K TPYAY, LIEIEYCTPEMIEHHOCTH;
¢ hopMHUpOBaHME LIEHHOCTH 3/I0POBOTO M 0€30mMacHOro oOpa3a >KU3HU; YCBOCHHE MPABWII MHIUBUAYAJIHHOTO M KOJUIGKTMBHOTO O€3011acHOTO
MOBEJICHUS B UPE3BbIYANHBIX CUTyalUAX, YTPOKAIOIMIMX KU3HUA U 3J0POBBIO JIOACH;
® IOHMMaHUE OCOOCHHOCTH JKU3HU U TPYyZa B YCIOBUSAX UH(OpMATU3AIMH OOIIECTBA;
¢ (hopMHUpOBaHMS TBOPUECKOIO OTHOIICHHUS K ITPoOIeMaM;
¢ hOpMHPOBAHKNE XWMHUKO-IKOJOTUICCKOW KYJIbTYPHI, SBIISIOIICHCS COCTABHOW YacThIO DKOJOTHYCCKOW W OOIIeH KYyIbTYphl, U HAy4HOTO
MHPOBO33PEHHUS.
2. B TpynoBotii cdepe:
® BOCIIMTaHHE TOTOBHOCTH K OCO3HAHHOMY BBIOODY JNabHEHIIeH 00pa3oBaTeIbHON MU MPO(eCCHOHABHON TPASKTOPHH;
® yMEHUE OIICHUBATH CHUTYAllMI0 M ONEPATUBHO MPUHUMATH PEIICHMs, HAXOAUTHh aJCKBATHBIC CIOCOOBI TOBEACHUS W B3aUMOJCUCTBUS C
napTHEpaMH BO BpeMsl yueOHOM U UTPOBOM JEATEIbHOCTH;
®pa3BUTHE TOTOBHOCTU K PEIICHUIO TBOPUECKHUX 3aJla4y, CIIOCOOHOCTH OLEHUBATh MPOOJIEMHBIE CHUTYalldd W ONEPAaTUBHO MPHUHUMATH
OTBETCTBEHHBIE PEUICHHUS B Pa3lWYHBIX MPOAYKTUBHBIX BUIAX NEATEIbHOCTH (ydeOHas, MOMCKOBO-HCCIENOBATENbCKasl, KIyOHas, MPOEKTHas,
KpY’KKOBas U Jp.).
® pPa3BUTHE OIBITA SKOJIOTHUYECKHA OPUEHTUPOBAHHON PeIIEKCHBHO-OIICHOYHON U MPAKTUUYECKOM IeATENbHOCTH B )KU3HEHHBIX CUTYaIUsX.
3. B mo3HaBaTenbHON (KOTHUTUBHOM, HHTEIIEKTYaIbHOM) cdepe:
¢ hopmMupoBaHUE YMEHHUS YIIPABISATh CBOEH MO3HABATEIILHON JEATEILHOCTHIO;
¢ hopMHpOBaHKE TO3HABATENHFHOW M MH(GOPMAIMOHHON KYIBTYphI, B TOM YHCIE PAa3BUTHE HABBIKOB CaMOCTOSITENbHON PalbOTHI ¢ y4eOHBIMU
MOCOOMSIMH, KHUTaMH, TOCTYITHBIMH COBPEMEHHBIMU HH(POPMAITIOHHBIMH TEXHOJOTHSIMU;
¢ (hopMuUpOBaHUE IKOJOTUUYECKOTO MBIIIJICHUS: YMEHHS OIEHUBATh CBOIO JCSATEIHHOCTh U MOCTYIKU JAPYTUX JIFOJEH C TOUKU 3PEHUST COXPAHCHHS
OKpY>KaloIllel Cpe/ipl - TapaHTa KU3HU U OJaronoyyus Jiroiei Ha 3emiie.
®pa3BUTHE COOCTBEHHOTO I€JIOCTHOTO MHPOBO33PEHHsI, MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa3oBaHHIO, B TOM YHCIE M B paMKax
CaMOCTOSITEJIbHOM JAESATEIbHOCTH BHE IIKOJIBI;
JIMYHOCTHBIE Pe3yJbTAThI OTPAXKAIOT (POPCHPOBAHHOCTH B BOCIIUTATEIIBHOW KOMIIOHEHTE, ITPH U3YYCHUH XUMHUHU, B TOM YHCJIC B YaCTH:
nampuomu4ecko20 60CNUMAHUA
v/ 1IEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJILTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO;
v/ IIOHUMaHWsl 3HAYEHUS XUMHYECKON HAYKHU B )KU3HH COBPEMEHHOTO OOIIECTBA;
v’ COCOGHOCTH BIIAJETh J0CTOBEPHON HH(YOPMALIUEN O TIEPEIOBBIX JOCTHKEHUSAX U OTKPHITHAX MUPOBOU M OT€UECTBEHHOM XMHH;
v/ 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUPA U OOIIECTBA;




v/ BOCIIUTaHMs POCCUMCKON MPaKIaHCKOM MICHTHYHOCTH: TIATPUOTH3MA, JIF00OBU M yBaKeHUI0 K OTeUecTBy, UyBCTBA TOPIOCTH 3a CBOIO Ponuny,
3a POCCUICKYIO XUMHUYECKYIO HAYKY;
2PAACOAHCKO20 BOCNUMAHUSL:

v/ [IPEJICTABIICHUSI O COLMAILHBIX HOPMAX M MPABUJIAX MEKIMYHOCTHBIX OTHOIICHHUI B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOPa3HO# COBMECTHOM
NeSITeNIbHOCTH MPH BBIITOJIHEHUHU Y4eOHBIX, TO3HABATENbHBIX 33/1a4, BBIMOIHEHUH XUMHUUYECKUX IKCIIEPUMEHTOB, CO3JJaHIH YU€OHBIX TPOEKTOB,
CTpeMJICHHSI K B3aMMOIIOHUMAHHIO U B3aUMOITOMOIIIM B TIPOLIecCe ITON y4eOHOM AeITeNbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE TIOBEJCHUE
IIOCTYIIKU CBOMX TOBAPUUIEH C MO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

v' (popMHUpOBaHUE IIETOCTHOIO MUPOBO33PEHUSI, COOTBETCTBYIONIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOMN MPAKTUKH, a
TaK)Xe COLIUaIbHOMY, KYJIbTYPHOMY, SI3IKOBOMY M JTyXOBHOMY MHOT000Opa3Hi0 COBPEMEHHOT'O MHUPA;
YEHHOCMU HAYYHO20 NO3ZHAHUA:

v/ MUPOBO33PEHUYECKHMX MPEICTABICHUI O BEMIECTBE U XMMHYECKOM PEAKIMHU, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIFOIIUX OCHOBY JIJIsl IOHUMAHUS CYIITHOCTU HAYYHOU KapTUHBI MUPA;

v’ mpeicTaBieHUi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOJIBI, B3AUMOCBA3SAX YEIOBEKA C IIPUPOIHOM CPEIOii, O POJIM XMMHUH B
ITIO3HAHWMH ITUX 3aKOHOMEPHOCTEM;

v/ 1103HaBaTEIbHBIX MOTHBOB, HAMPABJIEHHBIX Ha MOJTyYEHHE HOBBIX 3HAHUM 10 XMMHUH, HEOOXOUMBIX JUIS OOBSICHEHHUS HAOIII0IaeMBIX TIPOIIECCOB
U SIBJICHMI,

v/ 1103HaBaTEILHON U HH(POPMAIMOHHON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM pabOThl C y4eOHBIMHU TEKCTAMH, CIIPABOYHOM
JTUTEPaTypOu, TOCTYIMHBIMUA TEXHUYECKUMHU CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

v’ MHTepeca K 00YYCHHUIO U TI03HAHMIO, JIFOO03HATEILHOCTH;

v’ (popMHpOBaHUE KOMMYHMKATMBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, 00IECTBEHHO MOJIE3HOM, y4eOH0-UCCIIEN0BATENILCKOM, TBOPUECKOI
U JpYTUX BUAX AESATEIbHOCTH;

v/ TOTOBHOCTH M CIIOCOOHOCTH K caMOOOPa30BaHUIO, HCCIIEOBATENBCKOMN EATENLHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJIEHHOCTH M YPOBHSI
oOyueHus B JallbHEHIIIEM;

v’ (opMHpOBaHUE O3HABATENLHON M HH(OPMAIIMOHHOM KYJILTYPEI, B TOM YHUCJIE€ PA3BUTHE HABBLIKOB CAMOCTOSATEILHON paboTHI ¢ YUeOHBIMU
MOCOOMSAMU, KHUTaMH, TOCTYITHBIMA UHCTPYMEHTAMH U TEXHHUYECKUMHU CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTHI;

dopmuposanus Ky1emypvl 300p06us.

v’ 0CO3HAHUSI [IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/10POBbIO;

v/ YCTaHOBKH Ha 3JI0POBbI 00pa3 KU3HH;

v/ 0CO3HAHUS MOCIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIECHHS aJKOT0JIsl, HAPKOTHKOB, KYPEHHS);

v’ HEOOXOMMOCTH COOJIOIEHHS MTPABKII O€30IIACHOCTH TIPU OOPALIEHUH ¢ XMMHUIECKHMH BEIIECTBAME B OBITY M PEabHOM KU3HH;

v’ (opMHpOBaHUE TOHMMAHUS [IEHHOCTH 3I0POBOTO U 6E30MacHOro 00pasa KU3HH;

v/ yCBOEHHUE NPaBUJI UHIUBHUAYAILHOIO M KOJUIEKTUBHOIO O€30M1aCHOTO MOBEAEHHS B YPE3BBIUANHBIX CUTYAIMAX, YTPOKAOLIMX KU3HH U
310pOBBIO JIFOJIEH;

mpy008020 OCHUMAHUA!

v/ KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4EOHO-HUCCIIEA0BATENLCKOM, TBOPUECKOM U IPYIHX BUIAX JIEITELHOCTH,



v/ HHTepeca K MPaKTHYECKOMY M3y9IeHUIO IPO(ECcCHil U TpyIa pa3inaHOro pojia, B TOM YKCIIe HA OCHOBE IPUMEHEHHS [IPEIMETHBIX 3HAHHUIA 110
XHMUH,

v/ 0CO3HAHHOT'O BBIOOPA MHIMBHUIYAILHON TPAEKTOPHH MPOIOJKEHHS 0OPa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKOJI02UUECKO20 80CNUMAHUSL

v 9KOJIOTMYECKH LEIeCO0OPa3HOro OTHOIICHHS K IIPUPOJIE KaK HCTOYHUKY XKU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

v/ OHUMaHUsI [IEHHOCTH 3JI0POBOTO M 6€30MacHOro 00pasa )KU3HHU, OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY (pU3HYECKOMY U ICHXUYECKOMY
3JI0POBBIO, OCO3HAHUS LIEHHOCTU COOJIIOICHUS IIPaBUII O€30I1aCHOTO MOBEAEHUS IIPpU paboTe C BEIeCTBaMHU, a TAKXKE B CUTYALUAX, YIPOKAIOLIUX
3JI0POBbIO U )KU3HHU JIOJIEH;

v’ COCOGHOCTH TIPUMEHSITE 3HAHUSI, TOJTyYaeMbIe IIPU U3yYCHUH XUMUH, [UISl PEIICHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH IPUPOIHOM CPeIoi,
HOBBIIIEHUS YPOBHS 3KOJIOIMUYECKON KYJIbTYpPbl, OCO3HAHUS II100aJIBHOI0 XapaKTepa HKOJOTHYECKUX MPOOIeM U IyTeil X pelieHus IOCPeCTBOM
METOJI0B XUMUU;

v/ 9KOJIOTHYECKOTO MBIILICHHS, yMEHHSI PYKOBOJICTBOBATHCS UM B ITO3HABATEHHOM, KOMMYHHUKATHBHOM U COLMAIBHOMN MPAKTHKE;

v' (popMHUpOBaHHE OCHOB 3KOJOTHYECKOTr0 CO3HAHMS HA OCHOBE MPU3HAHMS [IEHHOCTH YKU3HU BO BCEX €€ MPOSIBIICHUAX U HEOOXOJUMOCTH
OTBETCTBEHHOI'0, OEPEKHOT0 OTHOILIEHUS K OKPYKaIoLIEe cpene;

npogopuenmayuu:

v' (popMHUpOBaHKE OTBETCTBEHHOI'O OTHOIICHHS K YIEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE
MOTHBAIMK K 00YYEHHIO U II03HAHUIO, BEIOOPY NPOPUIbHOr0 00pa3oBaHus HA OCHOBE MH(OPMALIMU O CYLIECTBYIOIIMNX IPO(ECCUsIX U JIUUHBIX
po¢eCCUOHATIBHBIX MPEANOYTEHUI, 0CO3HAHHOMY IOCTPOCHUIO HHANBUYaIbHOM 00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOWUYHMBBIX
[I03HABATEJIbHBIX HHTEPECOB;

v’ CO3HaTeNbHBIN BBIOOP Oymylel mpodecCHOHABHOMN eI TeTbHOCTH;

0YX0BHO-HPABCHMBEHHO20 B0CHUMAHUA!

v’ IyXOBHO-HPaBCTBEHHOMY BOCITHTAHHUIO JINYHOCTH Yepe3 OPraHU30BAHHBII MPOIECC YCBOCHHS U MPUHSTHS 00yJarOIMMKCS 6a30BbIMH
HAIlMOHAJbHBIMU LIEHHOCTSAMU;

v' (pOpMHUPOBAHUIO JTyXOBHO-HPABCTBEHHOTO OOJIMKA TOIPACTAIOIIETO TTIOKOJICHHS Yepe3 YCBOCHHE 0a30BbIX 3HAHUIA;

v’ HEOOXOMMOCTH U3YYEHHUS] METOIOB TIO3HAHMUS BENIECTB M XUMUYECKUX SIBJICHU M, BAXKHEHIINX (PAKTOB, MOHSITHI, 3aKOHOB ¥ TEOPHUH,
XMUMUYECKOT'0 S3bIKa, JOCTYIMHBIX 0000LIEHNH 0 MPUHIMIIAX XUMHUUYECKOTO IPOU3BOJICTBA, CIOCOOCTBYIONINX (POPMUPOBAHUIO MUPOBO33PEHUS Y
y4aluxcs;

v/ caMOCTOSITETIbHOM PaboTe C BENECTBAMHU, BBITIOIHSTH HECIIOKHBIC XUMHUYECKUE OTBITBI, [PAMOTHO MPUMEHSTh XUMUYECKUE 3HAHHS,
MOJIy4YE€HHBIE Ha ypOKaXx, B OOLIEHUH C IPUPOJIOH, B OBITY;

v/ OCO3HAHUIO POJIM XUMHH B PEIICHHH TII00ATBHBIX MPOOJIEM YEI0BEUECTBA;

v/ aHaIM3y [EHHOCTHBIX aCIIEKTOB COBPEMEHHOM XUMHHM: MCIIOJIb30BaHUE ATOMHOM SHEPTHU B BOCHHBIX W MUPHBIX IEJIAX, 3arPA3HEHHE
aTMocQepsl, SKOJOTHYECKUE MTPOOJIEMBI, BCE 3TO CIIOCOOCTBYET BOCIIPUATHIO YYallerocs ce0s - Kak rpaxaaHuHa, T'yMaHuCTa, Oopiia 3a MUp;

v/ [O3HaBaTEILHBIM MOTHBAM, HAIIPABJICHHBIM HA H3YYEHUE YUEHBIX, KOTOPBIE MPOKHIIN JKU3HB C IEIBI0 MPOCIIABIEHNS, IS OJlara 1 TOPAOCTH
rocy1apcTBa, /Ul IPOLBETAHUS U PA3BUTHS HAYKU;

v’ CHOCOGHOCTH K MOCIIEI0BATENBHOMY CTHIIIO MBIIIUIEHUS — TEOPHH, TIOUCKY, HAYIHOMY OTKPBITHIO;



v/ YCTAHOBKH Ha BHYTPEHHHE CTUMYJIBI IMYHOCTH KaXKI0T0 pebeHKA: TOHMMaHKE TIOHATHIA [J0JITa, YECTH, COBECTH, JJOCTOMHCTRA, JIIOOBH K
npupone, Ponune;
v/ IEHHOCTHOTO OTHOIIEHHUS JOCTH)KEHHUI HAIIMX COOTEYECTBEHHUKOB BOCITUTHIBATH MATPUOTU3M Yepe3 PUMEphL. Pa3BUTHE THYHOCTH
oOyyaromuxcs, GOpMHUPOBAHNE Y HUX TYMaHUCTHUECKUX OTHOIICHUN U 3KOJIOTUYECKH 11€IeCO00pa3HOro MOBECHHS B OBITY U B TPYIOBOU
JESTEIBHOCTH.
[To 1yxOBHO-HPAaBCTBEHHOMY BOCIIMTAHUIO B OCHOBHOW M CPEIHEH IIKOJIE MOXHO MCIIOJIb30BaTh pa3Hblie (OPMBI pabOTHI: CEMHUHAPBI,
KOH(EepeHIMH, IPE3EHTALUH, TOCBSILEHHbIE IN100aIbHBIM SKOJIOTHYECKUM IpoliieMamM, npodiiemam Ouochepsl, MyTareHaM, 3KOJI0rHYeCKON
CUTyalluy Halllel o01acTu, ropoja, peruoHa u Aap.
acmemudeckoe 60CnumaHnue:
v/ TOTOBHOCTH M CITIOCOOHOCTH K TBOPYECKO# JEATENLHOCTH HA YPOKAX XUMUHM;
v/ YCTAHOBKH Ha CO3/IaHUE OJIArONpPUSITHBIX TIPEANIOCHUIOK ISl 3aHATHI, CIIOCOOCTBYIOIIMX BBI3BIBATH YYBCTBO KPACOThI, HHTEPEC K XUMUYECKOM
HayKe;
v/ BOCIHTAaHHE CTPEMIICHHUS K aKKYPATHOCTH, MOCPKUBAHUIO YUCTOTHI, OPTaHU30BAHHOCTH B paboTe, K KyJIbType TPYAa;
v/ COCOGHOCTH YMEHHS MTPABMIILHO W KPACHBO BBIPAKATH CBOM MBICIIU: [TOHSTHO, SIPKO, 00pa3HO, SKCIPECCHBHO.
MetanpeaMeTHbIE:
® UCIOJB30BaHUE YMEHUI M HaBBIKOB DPA3JIMYHBIX BHJIOB I103HABATEIbHOW MAESTEIbHOCTH, NPUMEHEHHE OCHOBHBIX METOJ OB IMO3HAHUS
(cucTeMHO-UH(OPMAIIMOHHBIN aHAIN3, MOJCIIMPOBAHKE) IJIsl U3YUYCHUS PAa3IMUHBIX CTOPOH OKPYKAIOIIEH AeHCTBUTEILHOCTH;
® JCIIOJIb30BAaHME OCHOBHBIX WHTEJUIEKTYyaJbHBIX ONepanuii: (opMyIMpOBaHHWE THUIOTE3, aHaJIM3 M CHHTE3, CpPaBHEHHE, 0000ILeHHeE,
CUCTEMAaTHU3allMsl, BbIIBJICHUE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;
® yMEHME F'€HEepUPOBATh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE /ISl UX peallu3alii;
® yMEHHE ONpeNeNATh HeJU U 3a/1a4i AeATeIbHOCTH, BBIOMpPATh CPECTBA PEATU3AIMH LEJIN U IPUMEHATh UX Ha IPAKTUKE;
® JICIIOJIb30BAaHHE PA3JINYHBIX UCTOUHUKOB JIJISl MTOJyYeHHU XMMUYECKON HH(OpMAIIH.
IIpeamerHsbie
Oo0yuaromuiicss HAYy4YUTCH:
3HAHUSAM OCHOBHBIX 3aKOHOB U TIOHATUN XMMHHU U X OLICHUBAHHUE;
IIPOBOAUTH NTPOCTENIINE PACUETHI;
OPUEHTUPOBATHCS CPEU PA3TUUHBIX XMMUYECKUX PEaKIHii, COCTaBIATh HEOOXOIUMBIE YPAaBHEHUS, OOBACHATH CBOM JCHCTBHUS;
000011aTh ¥ pa3aryaTh CBOMCTBA Pa3HbIX KJIACCOB HEOPraHMUECKUX BEIIECTB;
OTIpeEIATh IPU3HAKY, YCIOBUS U CYHITHOCTh XMMHUECKUX PEaKIIN;
BJIAJIETh XMMUYECKON HOMEHKJIATypO;
OCHOBHBIM CITIOCO0aM peleHus 3a/1ad.
COCTaBJIATh (GOPMYJIbI U YPABHEHUS PEaKIUii;
OTpeeNsATh KOMIOHEHTHI CMECH;
orpeneNaTh (OpMyIIbl COEAUHEHHIA;
OIIPEAEIATh PACTBOPUMOCTD BEILIECTB;



BBIYHCIIATH 00BEM ra3000pa3HbIX BEIIECTB NPHU H.y. H YCIOBHUIX, OTIMYAIONIMXCS OT HOPMAJbHBIX;
TpeGoBaHUAM 0(hOpMIICHUS JII000H 3a/1a4H;

OCHOBHBIM CITOCO0aM pPEIICHHUsI PACUETHBIX 3a/1a4;

BBIYMCIICHUSIM MAcChl MJIM KOJTMYECTBA BEUIECTBA, MACCOBOH JI0JIM 3JIEMEHTA B BEIIECTBE (KOMIIOHEHTA B CMECH) IO XMMUYECKHM (hopMyiam;
COCTABIISATh KOJMYECTBEHHBIE XapaKTEPUCTHKH PACTBOPOB;

CpaBHUBATh XMMHYECKHE CBOMCTBA KIIACCOB HEOPTAHUYECKUX M OPTraHUYECKUX COCIMHEHUA;
OO0yuarommiicst MOJYYUT BO3MOKHOCTb HAYUUTHCSH:

® yCIemHOooOy4YaThes B MOCIEAYIOMNX Kilaccax;

CaMOCTOSITENILHO COCTABJIATH THIIOBBIE XUMUYECKHUE 321241 U OOBACHATH UX PEIICHHE;

pelaTh yCI0KHEHHbIE 33]]a4i Pa3IMYHbIX TUIIOB;

YETKO MPEICTABIATH CYIIHOCTh OMIMCAHHBIX B 33]]aUe IMPOLIECCOB;

BUJICTH B3aUMOCBSI3b IMPOUCXOISAIINX XUMUIECKUX MTPEBPAILCHUH 1

M3MEHEHHI YHCIICHHBIX TApaMeTPOB CHCTEMBI, OITMCAHHOM B 3aja4e;

paboTaTh CaMOCTOSTENHLHO U B TPYIIIIE;

Bospacr aereii, yyacTBYIOIINX B pealiu3alliy JaHHOU paboueii mporpammsl ot 13 1o 16 ser.

Cpok peanuszanum o0pa3oBaTeibHOM nporpamMmal: 1 roa. 3anarus npoBoasTcs | pa3 B Hexemto 1o 1 yacy.

®opMbl IpoBeeHNUS 3aAHATHIH: TPYNIOBbIC, IApPHbIE U UHAWBUYyaJdbHbIE. ['pynmnoBbie u napHble (Oecena 3BpUCTUYECKas], 3aIIUTA [IPOEKTOB,
nabopaTopHOe 3aHATHE, JEKIHUs, OJIMMIINAa, OTKPHITOE 3aHATHE, MIPAKTHUECKOE 3aHATHE, Mpe3eHTalus, ceMunap). MiuauBuyansubie (HaOMI0AeHUE,
0TpabOTKa HABBIKOB pelIeHus 3a1a4)./)KenaTelbHO MOBTOPEHNE TEOPETUUECKOTI0 MaTepuaia JoMa, Iepesl 3aHsaTieM 1o 3toit reme. [lomumo npouero, B
KadyecTBe ()OpM OpraHu3alui Y4eOHBIX 3aHSATUH MPUMEHSIOTCS: JIEKLMU, CEMUHAPBI, JTa0OPaTOPHBIM MPakTUKYM (OCYIIECTBISEMbI MOCpeACcTBaM
IIPOCMOTpa 3amuceil 1abopaTOPHBIX OIBITOB).

®opmbl KOHTPOJIsA: TBOpueckue OTYeThl, y4eOHble MNPOEKTH, KOH(EpeHIuH, yueOHO-HccienoBaTenbckiue padoThl.POpMBI OpraHU3aLUH
JEATEIIbHOCTH AETEN Ha 3aHATHH:

@opMbI NOABEJCHHMA HTOIOB peaJu3alHi JONOJHHUTEIbHOH 00pa30BaTeJbHON NPOrpaMMbl: HTOTOBOE IEPEBOJHOE TECTUPOBAHHUE,
Pe3yJIbTaThl yU4acTUsl B IPEIMETHBIX OJMMIIMAIaX U KOHKYpPCax, pe3yJIbTaTUBHOE Y4acTHE B UTOTOBOW aTTECTAllUU BbITYCKHUKOB.

Coaepxanue Kypca « XMMHA B 3a1a4ax»

1. Xumnueckue popmy.Jinl (5 yacoB)

Xumudeckue ¢GopMmynbl. 3aKOH MOCTOSHCTBA cocTaBa BemiecTBa. CocTaBiieHHE CTPYKTYpHBIX (opmyn. BwiBox Xumudeckux ¢Gopmyi:
HaXO0XJCHUE XMUMHUYECKON (OpMYJbl MO OTHOILIEHUIO Macc 3JIEMEHTOB, BXOJSIIMX B COCTaB JaHHOIO BellecTBa. BbiBoa xumuueckux (Hopmyll mo
MaCCOBBIM JOJISIM JJIEMEHTOB.

Pacuer no xumuueckum ¢opmynaM. Beluucienrne oOTHOCUTENBHON MOJIEKYISIPHOM Macchl BelecTBa. HaxoxieHre OTHOLEHHsI Macc 3J€MEHTOB
10 XMMHUYECKOH (popMyIie CIIOKHOTO BeriecTBa. HaxoxieHue coepkaHusi MacCOBBIX JI0JIEH 3JIEMEHTOB B CII0)KHOM BEIIECTBE.



2. KosamuectBo BemecTBa. Unesio ABoraapo. MoJsipaasi Mmacca. MoJisipHblii 00beM raza (4 yaca)

Morb - enuHUIA U3MEPEHUST KOJMYECTBA BEIIeCTBA. BhIUncIeHe MOJSIPHON MacChl BellecTBa. AHAIIN3 yCIOBHS 33[Ja4d U PA3JIMYHBIC CIIOCOOBI
penieHus 3aaay.

Bbruncnenue konuuecTBa BELIECTBA, COOTBETCTBYIOLIETOONPEAEIECHHOM Macce BellecTBa. BbluncieHME Macchl BELIECTBA ITOM3BECTHOMY
KOJIMYECTBY BelllecTBa BbluncieHue 4Yucia aTOMOB HMOJIEKYN 4epe3 Maccy, 00beM M KOJIIMYEeCTBO BellecTBa. BbluncieHuemacchl BeEIIEeCTBa,
3aHUMAIOIIETO OTPECIICHHBI 00beM MPHHOPMAIILHBIX YCIOBHIX. BeranciaeHne oo0beMa onpeielieHHON Macchira3oo0pa3Horo Bemiectsa. Haxoxaenue
Macchl 3JEMEHTa [0 M3BECTHOW Macce CJOKHOro BeniecTBa HaxoxaeHue Macchl CI0KHOIO BEHIECTBA M0 33JaHHOM Macce 5SJIEMEHTA.
VY cioKHEHHBIE 3aa4H.

3. PacueTnl, CBSI3aHHbIE ¢ HCIOJIb30BAHHEM ILIOTHOCTE, OTHOCHTEIbHBIX IJIOTHOCTEH ra3os (3 yaca)

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

Haxoxnenne mioTHOCTH ras3os.

4. Cmecu. PactBopsl. Kpucranaornaparsel (4 yaca)

MaccoBsie 1 00BEMHBIE 10JI1 KOMIIOHEHTOB cMecH (pacTBopa).PactBopuMocTs. PacueTsl Ha OCHOBE TpaiKOB paCTBOPHMOCTH BELIECTB B BOJIE.
[IpuroToBneHne pacTBOPOB C 3aJaHHOM MAacCOBOIOJIE pPacTBOPEHHOTO BelIeCTBA. BulumcieHus, cBsi3aHHBIE Cpa30aBleHUEM, BbIMApPUBAHUEM H
ciuBaHueM pactBopoB.Kpucramnoruaparsl. MaccoBast 10J11 KpUCTAJIIM3aLMOHHOM BOJIbI BKPUCTAJUIOTUIPATE.

5. BolunciieHHs 10 YPABHEHHSAM XuMHYeckoil peakuunu (12 yacos)

3aK0H COXpaHEHHUs MacChl BemiecTBa. PaccraHoBka KOA((DHUIIMEHTOB B YPaBHCHHSX pEakIMU. PacdeTsl 1o ypaBHEHHSAM XHUMHUYECKUX PEAKITHIA.
Brruncnenmne maccol (00beMa, KOTUYECTBA BEIIECTBA, YHCIIA YACTHUI[) HCXOIHOTO WM MOJTYYEHHOTO BEUIeCTBa M0 YPABHEHUIO PEaKIIMH, €CIH U3BECTHA
Macca (00beM, KOJMYECTBO BEIIECTBA, YMCIO YacTHIl) JAPYroro BellecTBa. PacueTsl MO ypaBHEHUSAM pEaKIUil, KOrja OJUH M3 KOMIIOHEHTOB
COJZIEPKUT IpUMech (WM HaXOAWTCA B pacTBope). PemieHue 3agad Ha mocieqoBaTeNbHBIE pPEaKIMU. 3aJayd Ha OMNpeesieHHe KOJTHUYEeCTBEHHOTO
cocraBa cMecH. Pelienue 3a1a4y Ha napajijiesibHble peakliui. AHAJIN3 YCIIOBHUS 33aJ1a4M U BEIOOP ONTHUMAJIBHOTO CIIOCO0a €€ peIIeHHUs.

6. PacueTbIHO TEPMOXMMHMYECKUM YpPaBHeHHsAM (34yaca)

TeruoBoil 3@dexT peakuu. Beiuucienre Ha OCHOBETEPMOXUMHUYECKOIO YPaBHEHHS KOJMYECTBA MOTJIOMIEHHOM TEIIOTHIIIO U3BECTHON Macce
OJIHOTO M3 pearupyromux BeniecTB. HaxoxaeHne Macchl pearupyrommx BEIIeCTB, €CJIU U3BECTHO, KAKOE KOJMYECTBO TEIJIOTHI BBIAEIWIOCH B JAHHOM
peaxuu.

7. Baxuelinue Kjiacchbl HEOPraHN4YeCKUX coequHenuii (3 yaca)

['eneTnveckast CBSI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTaHUUYECKUX COSIUHEHUH.

Kanennpapublii rpauk npoxoskaeHusi IPOrpaMMHOI0 MaTepHaJia Kypca J0N0JTHUTE]IbLHOIr0 00pa3oBaHUsA
«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. Konnuecto BemectBa. Yucno ABoraapo. MosnspHas macca. MomnsipHblit 00beM rasa 4 6.10-27.10




3. PacueTsl, cBA3aHHBIC C HCIOJIL30BAHUEM IJIOTHOCTEH, OTHOCHUTENILHEIX INIOTHOCTEH Ira30B 3 10.11-24.11
5. Cwmecu. PactBopsbl. Kpuctammoruapats 4 1.12-22.12
6. Brruucienus mo ypaBHEHUSIM XUMHUYECKOU PEAKIIUH 12 12.01-13.04
7. PacueTsl Mo TepMOXUMHUYECKUM YPAaBHCHHSIM 3 20.04-4.05
8. Baxwueiimme kiacchl HEOPraHUYECKUX COSTMHEHHUN 3 11.05-25.05
HToro: 34
KanengapHo - TeMaTuueckoe nijiaHnpoBaHue
Pazpen Ne Tema 3aussTus Jara
ypoka
1 yeTBepTH
Xumnueckue gopmyast (5 | 1. Brrancnenne 0OTHOCUTEIHLHONW MOJIEKYIISIPHOM MacChl BEeIIeCTBA.
4acoB)
2. Xumuueckue — Gopmynbl. HaxokaeHrne  OTHONICHHS — Mace JIEMEHTOB 10 XMMHYECKOM
(dhopMyIe CI0KHOTO BENIECTBA.
3. BbeiBog xuMuveckux GOpMysn IO OTHOIICHWIO MAacc 3JEMEHTOB, BXOMISANIMX B COCTaB
JTaHHOTO BeniecTra. [IpakTudeckue 3a1aqu.
4. HaxosxieHre MacCcOBBIX JIOJICH JIEMEHTOB B CIIOKHOM BerecTBe. [IpakTuyeckue 3anauu.
o. BoiBoa nipocreiiniei Gopmynbl COeTUHEHMSI 10 MAaCCOBOM J10J1€ 2JIEMEHTOB (B %).
KosauuecTBo BemecTsa. 6. 3aa4n ¢ UCMIOJF30BAHUEM TOHATHS «MOJIbY, YUCI0 ABOTAIPO.
Yucao ABoraapo. 7. 3amayu ¢ UCIOIL30BAHUEM MOHITHS «MOJILY, YACIO YaCTHII.
Moasipauasi macca. 8. 3a1aun ¢ 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 PAaCTBOPEHHOTO BetiecTBa (B%).
HCMOJIb30BAHHEM 11. Brrancnenre Macchbl pacTBOPEHHOT'O BEIIECTBA, COJIEPIKAIIIETOCs B OMPEEICHHON Macce pacTBOpa
MJIOTHOCTEH, C U3BECTHOI MaccoBOH noieii B %.
OTHOCHUTEJIbHBIX 12. Borunicnenue Maccel  pacTBOPUTENss U PACTBOPEHHOTO BEIIECTBA JUISI  MPUTOTOBJICHUS
NJI0THOCTe# ra3oB (3 yaca) oIpesieIeHHOM Macchl pacTBOpa ¢ 3aJJaHHOW MaccoBOM foJeil ero B %.
CmMmecu. PacTBopbl. 13. Brruncnenus mo XMMHYECKUM YPaBHEHHUSM MAacC BEIIECTB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA
Kpucranaoruaparsr (4 (0THOTO M3 BCTYHAIOIIMX WIIH MOJTYYAIONTUXCSl B pe3yJibTaTe peakiun). [IpakTiudeckue 3a1aum.
uaca) 14, Beruncnenne Macchl MPOJyKTa PEaKIMK, KOTJa BEIIeCTBA B3SATHI B BHJIE PACTBOPOB C M3BECTHOM
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MaccoBoi gonelt (%) pactBopeHHoro Beniectsa. [Ipakruueckue 3aqaun.

15. Brruucienne OTHOCHTENBHOW IUIOTHOCTH Ta30B MO OTHOCHTEIBHOW MOJIEKYJISIpPHOW Macce (Wiu
OTHOCHUTEIIBHOM MOJIEKYJIIPHOM MacChl BEIIECTBA 110 OTHOCUTEIBHOW IUIOTHOCTH €ro B
ra3000pa3HOM COCTOSTHUH).
16. Bbruucnienne ob6bema raza (mpu H.y.), MOJIYYAIOUIETOCS IPH B3aUMOICWCTBUH OIPEICICHHBIX
HCXOJHBIX BEIIECTB.
3 YeTBEpPTh
Bbruncienus no 17. Brruncnenne o6beMa rasza, TpeOyromerocst sl moxydeHus OMpeIeJICeHHON MacChl BEleCTBa.
YPaBHEHUSAM XuMHYeckoi | 18. Brruncnenue o6bema raza, HeOOXOAMMOTO JUIS PEaKIUHU C ONPEIEICHHBIM 00BEMOM JIPYTOTO rasa.
peakuum (12 yacos) 19. Briunciienre BbIxo/1a MpoyKTa peakiiy B MPOLIEHTaX OT TEOPETUUYECKH BO3MOMXKHOTO.
20. Brruncnenne BbIX0ja MPOAYKTA PeaKIMK B MPOLIEHTAX OT TEOPETUYECKU BO3MOXKHOTO
21. PacueTsl 10 XMMHUYECKUM YpaBHEHUSIM, €CJIM OJIHO U3 UCXOJIHBIX BEUIECTB JAHO B U30bITKE
22. PacyeTsl Mo XMMHUYECKUM ypaBHEHUSIM, €CIIU OJTHO U3 MCXOJIHBIX BEIIECTB JaHO B U30BITKE.
23. Boruncnenue maccsl IpoAyKTa peakiuy [0 U3BECTHONW Macce MCXOAHOI0 BELIECTBA, COAEPIKALLETO
OTIpeIeICHHYI0 MacCOBYIO 100 (B %) mpuMecei.
24, Brruncnenue Macchl IpoAyKTa peakiiui o U3BECTHON Macce UCXOJIHOTO BEIIEeCTBa, COJIEPKaIIEro
OTMpeJICIICHHYIO0 MAaCCOBYIO J0JI0 (B %) MPUMECEH.
25. Haxoxnenue MonekymsipHoil ¢GopMynsl ra3000pa3HOro BEIIECTBA Ha OCHOBAHUU  €TO
OTHOCUTEIILHOM TUIOTHOCTH M MAacCOBOM J10JIU 371eMeHTOB (%0).
4 yeTBepThH
26. Haxoxnenne MonekynasipHod (opMylibl ra3000pa3HOTO BEIIECTBA HAa OCHOBAHHUU  €TO
OTHOCHTEJIbHOM INIOTHOCTH ¥ MAacCOBOH J10J1 371eMeHTOB (%).
27. Omnpenenenne MOJEKYISIPHON (OPMYJIbI BEIIECTBA MO €r0 OTHOCHUTEIBHOM IIOTHOCTH M Macce
i 00beMy MPOoJIyKTOB cropanus. [IpakTuueckue 3agauu.
28. Omnpenenenne MOJIEKYISIpHOM (OpMyJIbl BEIIECTBA MO €r0 OTHOCUTENIbHOM IJIOTHOCTH M Macce
Wi 00beMy MPOJAYKTOB CrOPaHHUS.
Pacuernl no | 29. Komb6unupoBaHHble 3ajaun. Penenne 3a1a4 Ha napajuiesbHble peaKuy.
TEePMOXMMHYECKUM 30 Pacyersl o TepMoxuMHYeCKUM ypaBHeHUsIM. [IpakTrueckue 3aaum.
ypaBHeHHsIM (34acoB) 31. PacueTsl 1o TepMOXMMHYECKUM YPaBHEHUSIM
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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YueOHO-MeTOANYeCKOe o0ecnieyeHne
1.IIporpamMma kypca xumuu 11 8-11 kitaccoB 0011e00pa30BaTEIbHBIX YUPEIKICHUM.
O.A. bouapHukoBa«Yunumces pemats 3a1auu 8-11 xitace», Bonrorpan, 2017.
AnamoBuu T.I1. Bacunwesa I'.M. “COOpHUK OJUMITHAIHBIX 3a/1a4 110 XUMHAH .
bynpymxak I1. “3agaun no xumun’.
Hutouu U.K.; ITporacos I1.U. “Metonuka penieHust pacu€THBIX 3a7a4 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 TeCTaxX, 3a/1a4ax, YIpaKHEHUIX 8 — 9 kiracchr”.
I"aBpyceiiko H.II. “IIpoBepounbie paboThI IO HEOPraHUYECKON XUMuUU 8 Kiacc”.




