PaGouasi nporpamMma Kypca BHEYPOUHOii 1eATeJIbHOCTH
«Pelnrenne pacyeTHbIX 32124 NOBBIIIEHHOI CJI0KHOCTHU MO XUMUM
10-11 kJaccos

IHosicHuTe ILHAA 3aNIMCKA

Pabouas mporpamMma JaHHOTO Y4eOHOrO Kypca BHEYpPOUYHOH IEsTEIbHOCTH pazpaboTaHa B
COOTBETCTBUH C TPEOOBAHUSMU:

e ®enepanpHoro 3akona ot  29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoi
Denepauuny;

e Crpareruu pa3BuTusi Bocnutanus B Poccuiickoit ®enepaunn Ha nepuoxa no 2025 roxa,
yTBepKJIeHHOU pacniopsibkeHueM [IpaBurensctBa oT 29.05.2015 Ne 996-p;

e npukaza Munnpocsemienus Poccun ot 22.03.2021 Ne 115 (¢ uamenenusimu ot 03.08.23 1.,
npuka3 Ne581) «O6 yrBepxknenun Ilopsimka opraHM3anuyd W OCYIIECTBIICHHS 00pa30BaTebHON
NESATENIbHOCTH MO  OCHOBHBIM  00IIe00pa3oBaTelIbHBIM MporpaMmaM — 00pa3oBaTeIbHBIM
mporpaMMaM HadajabHOTO OOIIEro, OCHOBHOTO OOIIEro M CPeAHEro 001ero o0pa3oBaHus»;

e npukaza Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu denepaibHON
o0pa3oBaTenbHOI MporpaMMbl cpeHero odero oopazoBanus» (ganee — ®OIT COO);

o CII 2.4.3648-20 «CaHuTapHO-3MHUIEMUOIOTUYECKHE TpeOOBaHMS K  OpraHU3alusM
BOCIIUTAHUS W OOydYeHHs, OTAbIXa W  O3JOPOBJCHHUS  JIeTed W MOJIOJEKUY,
YTBEP>K/IEHHBIX ITOCTAHOBIIEHUEM IJIABHOIO cCaHUTapHOro Bpaya ot 28.09.2020 Ne 28

e CanlluH 1.2.3685-21 «I'uruennyeckue HOPMATUBBL M TpPeOOBaHUA K OOECIICYCHHIO
OczomacHOCTH W (Miu) OE3BPEIHOCTH JUIsl  4YeJoBeKa (PAKTOpOB  Cpelbl  OOMTAHHS»,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM IJIaBHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e mnpukaza Muno6puayku Poccum ot 17.05.2012 Ne 413 «O6 yrBepxkaenun ¢eaeparbHOTo
roCyJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHIapTa cpeaHero odmiero oopasosanus» (aanee — PI'OC
COO

e MeToauyeckux peKOMEHIAIMN 0  YTOYHEHUIO TOHATUS M COAEPKAHUS BHEYPOUHOU
JESTENIbHOCTH B paMKaxX pealn3alliiil OCHOBHBIX 00111e00pa30BaTeIbHBIX MPOrpaMM, B TOM YHCTIE B
YacTU MPOEKTHOM JAEATEIbHOCTH, HampaBieHHble nmucbMoM MuHoOpHayku ot 18.08.2017 Ne 09-
1672,

e OcHOBHOW 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO oO0miero obpazoBanuss MAOY
rumHa3usg Ne 10 umenn A.E. bouknna, yrBepxaenHoii mpuka3om ot 01.09.2023 Ne 02-03-84, B Tom
YHCIie C YIeTOM paboueit mporpaMMbl BOCITUTAHMUS.

o ®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-®3 «O BHecenun uzmeHenunii B denepaibHbIi
3akoH «O0 obpazoBanuu B Poccuiickoit denepannm» u cratbio 1 denepanpHoro 3akona «O0
o0s3aTenpHBIX TpeboBaHusx B Poccuiickoit denepannny;

o [Ipukaza MunobOpHayku Poccun ot 19.12.2014 Ne 1598 «O6 yTBepxkaeHuu ¢eaeparbHOro
TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa HaYaIbHOTO 001Iero oOpa3oBaHus 00YJIArOIITIXCSI
C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbBSI»;

e OcCHOBHOW 00pa3oBaTeNpHON MPOrpaMMBI OCHOBHOTO o00mmIero oobpaszoBanus MAQOY
rumHa3usg Ne 10 umenn A.E. boukuna, yrBepkaennoit npuka3zom ot 01.09.2023 Ne 02-03-84, B Tom
YHCIIe C YIeTOM paboueit mporpaMMbl BOCITUTAHHUSL.

Ilean yyeOHoOro Kypca:

* pa3BUTHE U YKpEIUIEHHE HHTepeca 00ydaroluXcsl K XUMUU;

¢ CO34aHucC yCJIOBI/Iﬁ I CaMOOLCHKHM IIOATIOTOBJICHHOCTH 06yqa101111/1xc;1 n IKCJIaHUuA
yIIIyOJICHHO U3y4aTh MPEIMET;
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 oboraieHue Mo3HaBaTEIbHOIO U SMOIMOHAIBHO-CMBICIOBOIO JINYHOTO OMbITA BOCHPUSITUS
XUMHU IYTEM PacIIUpeHus 3HAHUH, BRIXOAAIINX 32 pAMKH 0a30BOT0 YPOBHS

3amauyu y4eOHOIro Kypca:

* (opmupoBaHUE BaXXHBIX CTPYKTYPHBIX 3JEMEHTOB 3HAHWH, OCMBICICHUS XWMHYECKOU
CYIIIHOCTH SIBJICHUH, YMEHHS IPUMEHSATh YCBOCHHbBIC 3HAHUSI B KOHKPETHO 3aJJaHHON CUTYaIUH;

* HAy4YHTh pemIaTh pPa3HOOOpa3Hble 3aJaydl  MOBBIIIEHHOTO YPOBHS  CIIOXKHOCTH,
COOTBETCTBYIOILIKE TPEOOBAHHSIM MUCbMEHHBIX BCTYNMUTEIbHBIX 9K3aMEHOB 110 XUMHU B BY3bI.

* YIIyOJIsATh, PACIIUPATH U CUCTEMAaTHU3UPOBATh 3HAHUS YUAIMXCS 110 XUMUH;

* pa3BUBaTh YMEHHE MBICIUThH JOTMYECKH, NMPUMEHITh 3HAHUS B HECTAHIAPTHOM CHUTYyallUH,
CaMOCTOSITENIFHO COCTABIIATh 33Jauu;

* popmupoBaTh yueOHO-KOMMYHHUKATUBHBIE YMEHUS C TIOMOIIBIO PEIICHUU 33]1aY;

* BOCIIUTHIBATH TPYAOIIOOWE, IENeyCTPEMIIEHHOCTh, YIIOPCTBO B JIOCTH)KEHUH ITOCTABICHHOU
LEJIH.
MecTo y4eOHOro Kypca B mjiaHe BHeypouHoil aesiteibHOCTH MAOY rumua3zusi Ne 10 umenu
A.E. Boukuna: y4eOHbIIl Kypc mpenHazHadeH i oOywaromuxcs 10-11 kiacco. Ha usydenue
JIAHHOTO Kypca otBoauTcs 68 yacoB: 34 yaca B 10 u 34 yaca B 11 kiacce.

10 kaace | 11 kiaace

KosmmuecTBo 4acoB B Hexe o | 1 1

KosuuyecTBO 4acC0B B 1oj 34 34

@opMbl POBeIEHU 3aHATHI Y4eOHOr0 Kypca:
e MIPE3EHTALMM BUJOB PACUETHBIX 3a/1a4 U CIIOCOOOB UX PEILICHUH;
e TMPAKTUKYMBI 10 PEIICHHUIO 3a/1aY;
e COpEBHOBaHUS Ha OBICTPOTY U MPABUIIBHOCTD PELICHHUs 3ajay,
e caMocTosTeNbHas padboTa (MHAUBUAYaIbHAasl U IPYIIIOBast) [0 PELICHUIO 3a/ay,;
e 3auer

Conepsxxkanue y4eOHOro Kypca
10-i#i knacc

Paspnen 1. Pacuersl o (popmysiaM ¥ ypaBHEHUSIM peaKIuii

Penrenne 3a1a4 ¢ HCIOIL30BAHMEM MAaCCOBOM JOJIM XHUMHYSCKUX 3JIEMEHTOB MIIM UX MAaCCOBBIX
COOTHOIIICHHI B BEIISCTBE.

Tonsmue «maccosas 001s s1emenmay 6 coeounenuu. Pacuem maccoeoti oonu snemenmos, ux
MAccoBulX U KOAUYECMBEHHbIX COOMHOWEHUN NO (opmyne Xumuuecko2o coeduHenus. Pewenue
3a0ay Ha 6blBO0 MONEKYIAPHOU (OPMYIbl HEOP2AHUYECKO20 BeUeCmed No MAcCo8biM O00JAM
2/1eMEeHMO8, X00SAUUX 8 €20 COCMAS.

Pacuer MaccoBoii JOIM COCTMHCHUS B CMECH.

Honsmue «maccosasn oons coedunenus» 6 cmecu. Pacuem maccosoui 0onu coeouHenus 6
cMecH, eciiu U38eCmHa MACCO8As 005 XUMUUECKO20 dNeMeHmd, 6X005ue20 8 CoCmas KOMNOHEHMO8
cmec.

Pacuer MmaccoBoii OIM COCIMHEHUS B CMECH.

Pacuem maccosoii 0onu coedunenus 6 cmecu, eciu u38ecmmbl KoJuyecmeeHtble COOMHOUEHUS
JIEMEHMO8 8 CMECHU.

BrIunciienre MaccoBOM 1011 BEILIECTBA B PACTBOPE.



THonamue «maccosas 001 paAcmeopenHo20 Geujecmeay. Buvluucienue maccosoti Odonu
PACMBOPEHHO20 6eujecmea 6 pacmeope, NOAVYEHHOM Npu 000ABNeHUU ONPeOeleHHOl MAaccCbl
0aHHo20 Bewjecmea uiu 000asleHus (8blnapuearus) maccovl (00vema) 600bl K UCXOOHOMY
pacmeopy.

Beruuciienre MaccoBoii 1071 BENIeCTBa B pacTBOPE.

Bviuucnenue maccogoii 00au pacmeopeHHo20 GeujeCmed 8 pacmeope, HOLYYEeHHOM Npu
CUBAHUU OBYX PACMBOPOB.

PacuerHble 3ajaun IO YPaBHCHHUIO XUMHUYECKON PEAKIIMH C MCIIOJH30BAHHEM MAacCOBOU JIOJIH
pPacTBOPEHHBIX BEUICCTB.

Buviuucnenue maccol (06vema) npodykmos peaxyuu no uzeecmHou macce (0o6vemy) pacmeopa c
ONpedesleHHOU MAcco8ol  00Jell  paACMBOPEeHHO20 eewjecmsd. Buluucienue maccosoi  0oau
PACMBOPEHHO20 Geujecmad 8 pacmeope, NOLYYEeHHOM 8 pe3yabmame XUMUYeCKOU peakyuu, eciu
usgecmubl Macca (06vem) peaupyrouux 6eujecms.

PacuerHble 3aaun MO0 YpaBHEHHUIO XUMHUYECKOW PEAKIIMU C MCIIOJIb30BAHHEM MAaCCOBOM JIOJIU
BEIIIECTBA B CMECH.

Pewenue 3adau c npumenenuem NOHAMUSL «MACCOBAA O0JIsl COEOUHEHUS» 8 cMecu. Buiuucnenue
MaAccoBoll 00nuU COeOUHEHUs1 8 CMeCU, eCcau U3secmua: macca (0bvem) cmecu, macca (0bvem)
NPOOYKmMa peakyuu 63aumooeiucmsusi OAHHOU cMecu ¢ Opyeum eeujecmeom, macca (0dOvem)
NPOOYKMA ee MepMULecKo20 PA3loNCeHUsL.

PacueTsl 00BEeMHBIX OTHOIIEHUH ra30B MPH XUMHYSCKUX PEAKIIHSIX.

3akon Asoeadpo. Buiuucienue 06vemo8 peasupyouux eeujecmes uiu npooyKmos peaxyuu no
U36eCMHOMY 00bEMY 00HO20 U3 NPOPeaALUPOBABUIUX (UlU 0OPA308ABULUXCS) Beujecma.

Pa3zgea 2. Pacuersl TensioBoro 3¢gdexra peakuum.

Ilonamue o mennosom s¢hghexme xumuueckou peaxyuu. IK30- U IHOOMepMU4ecKue peaKyuu.
Cocmaenenue mepmoXuMuUuecKko20 YPAGHEHUsT Peakyuu, eciu U3BECMHO KOIUYECE0 MeNniomol,
sbloenusutelicss (no2nowéHHoll) 6 pesyibmame BCMYnuguie2o (00pa306a8ulecocs) KoaUvecmed
(maccol, 0bvema) eewecmaa.

PacueTHble 3a/1a4u ¢ UCIOIB30BAHUEM MACCOBOW JOJHM MPOIYKTa PEAKIIUU OT TEOPETUUCCKH
BO3MOYKHOTO.

Tonamue «maccosas 0ons npodykma peakyuuy. Pewenue 3adau no ypaenenuio peaxyuu, eciu
U38eCmMHa Maccosas 00jsi NPOOYKma peakyuu. Bviuucnenue maccosoti 0oau npooykma peakyuu,
eciu U38eCMHA MACCad 0OHO20 U3 UCXOOHBIX 8eUecm8 U MAcca NPoOYKmd, KOmopbulil Obll NOLYYeH 8
pesyivmame ux 63aumMo0eticmeausl.

PacueTHble 3a/1au¥ C UCIOJB30BAaHUEM OOBEMHOU JOJIHM MPOAYKTA PEAKIUUA OT TEOPETHUCCKH
BO3MOXHOTO.

Tlonamue «obvemmnas 0o npooykma peakyuuy. Pewenue 3a0au no ypasnenuro peakyuu, eciu
usgecmua 00veMHas 00 npooykma peaxyuu. Bviuucienue ob6vemHol 0onu npodykma peaxyuu,
ecnu uzgecmna macca (006vem) 00H020 U3 UCXOOHBIX 8eueCms U 00beM NPOOYKmd, KOMopbwlll Obll
HOJYYeH  pe3yibmame Ux 63aumMo0eucmeaus.

PacueT xonmmvecTBa BemecTBa, MacChl MM 00beMa MPOAYKTa PEaKIUH, €CITH OIHO BEIIECTBO
JIaHO B U30BITKE.

Tonamus «u30bIMoK» U «HeOOCMAamoKy peasupyrowux eewjecms. Boiuucienue uzdblmounoco
KOIUYeCmea O0OHO20 U3 peazupyioujux eewecms, eciu u3gecmua macca (06vem) peazupyroujux
seujecms.

Pacuer xonuuecTBa BeliecTBa, MacChl WM 00beMa MPOAYKTA PEAKIUHU, €CIIU OJHO BEIIECTBO
JIaHO B U30LITKE.

Bviuucnenue xonuvecmea eewecmed, Maccvl Uiy 00vema npooyKma peaxyuu, eciu 0OHO U3
seuecme 0aHo 8 uzovimie.

Pa3nea 3. BoiBoa (popMyJ1 OpraHu4ecKux BellecTB.



BriBoz (hopMyIibl OpraHUYECKOro BEIIeCTBA 0 OTHOCUTEIHHON TNIOTHOCTH BEIIECTBA.

Tlonamue «omnocumenvuas niommocms geujecmsay. OmnocumenvbHas NIOMHOCMb eujecmea
no 6030YXy, 6000p00Y, KUCIOPOOY U OPY2OMY 2a3000paznomy eewecmsy. Bwvieoo opmyns
Op2aHU4eCcK020 Gewjecmed no MAcCO8bIM OOMAM XUMUYECKUX OSAEeMEHMO8 U OMHOCUMENbHOU
NJIOMHOCMU OP2AHUYECKO20 8eecmBa No 2a3000pa3HoOM) 8eujecmay.

BriBo OpMyITBI OpraHMYECKOTO BEIIECTBA 10 OTHOCUTEIHHOM INIOTHOCTH BEIIECTBA.

Pewenue 3aoau na 61600 opmynvl opeanuuecko2o eewecmed No MAacco8biM  OO0JAM
XUMUYECKUX ONeMEHMO8 U  OMHOCUMENbHOU NIOMHOCMU — OP2AHUYECKO20  Geujecmed no
2a3000pazHomy eeujecmsy.

Br1Bo (hOpMyITBI OpraHMYECKOTO BEIIECTBA 10 MACCOBBIM JIOJISIM XUMHUECKUX JIEMEHTOB.

Pewenue 3aoau na 61600 opmynvl opeanuuecko2o eewjecmed No Macco8ublM  OO0JAM
XUMUYECKUX 2TIeMEHMO8.

BriBoz1 (hopMyIibl OPraHUYECKOTO BEIIECTBA IO MACCOBBIM JOJISIM XUMUUYECKUX SJIEMEHTOB.

Pewenue 3aoau Ha 61600 @opmynvl OpeaHUHECKO20 Geujecmea No MACCO8bIM  OONAM
XUMUYECKUX 2TIeMEHMO8.

BriBoa popMyITBI OpraHMYECKOTO BEIIECTBA 110 MPOYKTaM €0 CrOPaHUsI.

Onpeoenenue no nPoOYyKmMam Op2aHUYecKo20 8eujecmed XUMUUeCKUx 31eMeHmos, 6Xo0auux 8
e20 cocmag. Bviuucienue Koiuuecmsa 6eujecmsea Kaxicoo20 d1eMenma 6 Op2aHuieckom euecmee u
UX MUHUMANBbHO20 coomHouwieHus. Ilpocmetiwas u  UCMUHHASL  MOJNEKYIAPHOU — hopmyaa.
Cocmaenenue MONEKYIAPHOU U CIMPYKMYPHOU POPMYT OP2AHUYECKO20 8eleCmEd.

BriBoa1 (hopMyIibl OpraHUYECKOro BEIIEeCTBa MO MPOIYKTaM €ro CropaHusl.

Pewenue 3a0au na 61600 MONEKYIAPHOU U CIMPYKMYPHOU (hOPMYTIbL OP2AHULECKO20 8elecmBa
1O NPOOYKMAM C2OPAHUSL.

BriBo OpMyITEI OpraHHYECKOTO BEIIECTBA TI0 MAacCe YYacTBYIOIIMX BEHIECTB B XMMHUYECKOH
peaxIuu.

Obwue Gopmynvl 0CHOBHLIX K1acco8 opeanHuueckux coeounenuu. Cocmasnenue YpasHeHus:
XUMUYECKOU peakyuu ¢ UCNONb308aHuem oobuell opmynvl opeanuyeckoeo eewjecmsa. Pacuem
MOJISIPHOU MACCbl UCKOMO20 OpP2AHUYECKO20 6eujecmsa no ypaeHeHuro peaxyuu. Bwiuucnenue
MOJISIPHOU MACChl OP2AHUYECK020 8eujecmsa no e2o oouell popmyne. Haxoorcoenus monexynsapuoi
Gopmynvl 8ewjecmsa Ha OCHOBE NOTYUEHHBIX OAHHBIX €20 MOIAPHOU MACCHI.

CocraBieHre ypaBHEHUH XUMUYECKUX PEAKIIUi 10 XUMUUYECKUM CBOMCTBAM alIKaHOB.

Xumuueckue c60licmea aikanog: peaxkyuy OKUCIeHUs (20peHue U Kamaiumuieckoe oKucieHue),
Peaxkyuu paouxkanibHo20 3amMeweHus, HUumpo8anue, peakyuy 0ecuopupo8aHus.

CocraBrieHre ypaBHEHUN XUMHUYECKUX PEAKIUN IO XUMUYECKUM CBOMCTBAM aJIKEHOB.

Xumuueckue ceolicmea anKkeHo8: peaxkyuu NpucoeouHenus (2uopuposanue, uopamayus,
eanozeHuposanue,  2UOPO2ALO2EHUPOBAHUE),  OKUCIEHUe, 0e2uopuposanue,  NOIUMEPUIAYUL.
Ilpasuno Mapkosnukoéa u Yclosus, Hpu KOMOPbIX peaxkyuu npomekarom He No NpaGuULy
Mapxkosnuxosa.

CocraBieHre ypaBHEHUH XUMUYECKUX PEaKIUi IO XUMHYECKUM CBOMCTBaM aKUHOB.

Xumuueckue ceoucmea alKUHO8: peakyuu NpucoeouHenus (2uopuposanue, 2udpamayusl,
2a02eHUPOBaHUe, 2UOPO2ALO2EHUPOBAHUE), OKUCTIeHUe, 83aumMooelicmeue ¢ Hampuem, AMMUAYHbIM
pacmeopom okcuoa cepebpa, xaopuoom meou (1). Ionyuenue sununrayemuiena, mpumepuzayust
ayemuniena u nPponuHa.

CocraBiieHHE ypaBHEHUN XUMUYECKHX PEAKIUN IO XUMHUYECKUM CBOMCTBAM apeHOB.

Xumuueckue ceovicmea 6Genzona u monyona. Peaxyuu npucoedunenus u 3ameujeHusl.
3amecmumenu nepeoeo pooa. Peaxyuu okucienus 20mono2o6 bensona.

CocraBieHHE ypaBHEHUN XUMHUYECKMX pPEaKIMM IO XMMHYECKUM CBOMCTBAM CIHUPTOB H
¢beHooB.



Xumuueckue c60Ucmea CNupmos: peakyuu OKUCIEHUs NEPEUUHbIX U BMOPUYHBIX CHUPIOS,
peakyuu ¢ yuacmuem amoma 6000pooa 6 2UOPOKCUTbHOLU epynne (3amelujeHue amomamu WeroyHblx
Memannos, peakyus —dmepugurayuu), peakyuu ¢  yuyacmuem — SUOPOKCUTbHOU  SpPYNnnbl
(83aumooelicmsue ¢ 2a102eHO8000POOAMY), GHYMPU U MEICMONEKVIAPHAS  0ecUOpamayusl.
Kapb6onosas xucnroma. Kauecmeennvle peaxyuu na enon. Peakyus noiuKonoeHcayuu: nomyyeHue
Gernongopmanvboecudnol cmobl.

CocraBieHHe ypaBHEHHH XHMHYECKHUX DPEAKIUH MO0 XUMHYECKUM CBOWCTBAM albJIETUIOB H
KETOHOB.

Xumuueckue ceolicmea anb0ecud08: peakyuu OKUCIEeHUS. Alb0e2Uud08. PeaKyus «CepedpsiHozo
3epkanay, okucienue suopokcuoom meou (11) npu nazpesanuu, oxkucnenue nepmareanamom Kaius 6
KUCTIOU cpede, OKUCIeHUe OUXPOMAMOM Kaius 6 KUCIOU cpede; peakyuu B80CCMAHOBIEeHUS
6000P0O0OM 00 NEPBUUHBIX CNUPINOS.

Xumuueckue ceolicmea KemoHO8: 80CCMAHOBIIEHUe B000POOOM 00 GMOPULUHBIX CHUPMOS.

CocraBiieHHE YpaBHCHH XHUMHYECKHX PEAKIUH 10 XUMHUYECKHMM CBOHCTBAM KapOOHOBBIX
KHUCJIOT.

Xumuueckue ceolicmea KapOOHOBLIX KUCIOM. 0Owjue Xumudeckue ceoucmed KapOOHOBbIX
KUCTIOM C XUMUYECKUMU CEOUCMEAMU MUHEPAIbHBIX KUCIOM. 83auMOOelcmeue ¢ Memaiiamu,
OCHOBHbIMU U AMPOMEPHBIMU OKCUOAMU U 2UOPOKCUOAMU, C CONAMU, PEAKYUU IMePUPUKAYUL.

Pa3znen 4. 'eneTnuyeckasi CBSI3b KJIACCOB OPraHMYECKHUX BELIECTB.

Crioco0bI mosTydeH st yTriaeBOA0POIOB.

Pasnoocenue coneii xanvyusi u 6apus npeoeivbHbIX 00HOOCHOBHLIX KAPOOHOBLIX KUCIOM.
Dnekmpoaus pacmeopos coell NpeoeibHblX 00OHOOCHOBHBIX KapOoHo8biX Kuciom. Tepmuyeckul u
KAmanumuyeckull KpeKuHe.

CniocoObl osty4eHus KUCI0POICOAEPIKALUX OPraHUYECKUX BELIECTB.

Tonyuenue cnupmos 0OHOAMOMHBIX U MHO20AMOMHBIX. [lonyuenue anboecudos8 u KemoHos.
Tonyuenue KapOOHOBLIX KUCTIOM.

Perenue nienoyuek ypaBHEHU XUMHUECKUX PEAKIUN C y4aCTHEM OPTraHMYECKHX COSTUHEHHM.

Bzaumocsazv opeanuueckux eewgecms: sadanue 33 EI'D no xumuu.

Perenue nenoydek ypaBHEHU XUMHUECKUX PEAKIIUNA C yYaCTHEM OPraHUYECKUX COeTMHEHUH.

Bzaumocsazv opeanuueckux eewpecms: saoanue 33 EI'D no xumuu.

Perenne skcriepuMeHTaIbHBIX 337a4 10 PACITIO3HABAHUIO OPTaHUYECKHUX BEIIECTB.

Kauecmeennvie peakyuu Ha opeanuveckue seujecmsa. Pewienue sxcnepumenmanvHulx 3a0ay
Ha4 pAacnosHasanue 2iuyepuHa, Kpaxmauia, enokoszvl. Onpedenenue cnerocmu — A010KA.
Yemanoenenue nanpasnenus cospesanus a610Kka: om cepoyesuHvl K Kpaio uiu Haooopom.

Paspea S. IIpogopuenranus.

[Tpodeccuu, Tpedyronme XUMUIECKUX 3HAHUH.

0630p npogheccuti, mpeoyIOUWUX XUMUYECKUX 3HAHUU: MeOUYUuHCcKue pabomuukuy, gapmayesm,
MEXHON02U XUMUYECKUX NPOU3BOOCMS, PAOOMHUKU XUMUYECKUX JAabopamoputl, napuxmaxep,
A2POHOM, KDUMUHATUCT.

11-% kiace

Pa3znen 1. KomOnHupoBaHHbIE 32/1a4H.
Pemenue 3amau ¢ MCTIOIb30BaHUEM TTOHSTHUS «PACTBOPUMOCTB.
Tonamue «pacmeopumocmuy. Pacuémei, ceésazannvie ¢ nouamuem «pacmeopumocmsy.
Pemenue 3amau ¢ MCHOIb30BaHUEM TTOHSTHUS «PACTBOPUMOCTB.
Pewenue komburuposanuvix 3a0au ¢ UCNOIb30BAHUEM NOHAMUSL «PACTIBOPUMOCTDLY.
Pemenue 3amay Ha HEMOJIHOE PA3JI0’KEHNE BEIIIECTB.



Pasznoocenue xapbonamos, cyavghumos, eudpokapoonamos, uopocyib@umos, cyib@amos,
HUMPAmos, HepacmeopuMvlX 2UOPOKCUO08, coeli amMmoHus. Pewenue 3adauu na nenoanoe
DPA30dHCeHUE BeUjeCms.

Pemenue 3a1a4 Ha HEMOJIHOE PA3TI0KEHUE BEIIIECTB.

Pewenue kombunuposanuvix 3a0a4 Ha HENOJIHOE PA3JIOdHCEeHUe BeLeCmE.

Pemenue 3a1au ¢ yqactueM KpUCTAILIIOTHAPATOB.

Kpucmannoauopamul.: meonwlii Kynopoc, 21aybeposa colb, KpUCMANIIUYeCcKds co0d, Hcele3Hbll
Kynopoc, aunc, arebacmp. Pewenue 3a0ay c yuacmuem KpUCmaiiocuopamos.

Pemmenue 3aa4 ¢ yuacTueM KpUCTaJUIOTHIPATOB.

Pewenue kombunuposanuvix 3adau ¢ yyacmuem KpUCmauiiocuopamoa.

Pemenuie 3a1a4 Ha ¢ yyacTHEM CMECH BEIIECTB.

Tlonamue maccosas 0ons komnonenma 6 cmecu. Pacuemul, ceszannvlie ¢ noHamuem maccosas
00,15 8ewecmaa 6 cmecu.

Pemenue 3a1a4y Ha ¢ y4acTHEM CMECH BEIICCTB.

Pewenue kombunuposanusix 3a0au ¢ yuacmuem cmecu 8eujecms.

Pemenue 3a1a4 Ha AIEKTPOIIH3 C HHEPTHBIMU JIEKTPOIAMHU.

Cocmasnenue ypasHenuii peakyutl 31eKMpoau3 BOOHbIX PACMEOPO8 INeKMPOIUMO8 C
uHepmuuiMU 1ekmpooamu. Pewenue 3a0a4 na s1eKkmpoau3s ¢ UHEPMHuIMU INEKMPOOAMU.

Pemenue 3a1a4 Ha AIEKTPOINU3 C UHEPTHBIMU 3JIEKTPOIAMHU.

Pewenue kombunuposanuvix 3a0a4 Ha 1eKMpPOaU3 C UHEPMHBIMU INEKMPOOAMU.

Pemenuie 3a1a4 Ha AEKTPOIIU3 C PACTBOPUMBIM aHOJIOM.

Cocmasnenue ypasHenuii peaxyuil 31eKMPOAU3IA BOOHbIX PACMEOPO8 INEKMPOIUMA ¢
Pacmeopumvim aHo0oM. Pewenue 3a0ay na sanekmponus ¢ pacmeopumvim aHOOOM.

Pemenue 3a1a4 Ha MIIACTUHKH.

Bzaumooeiicmeue memannos ¢ pacmeopamu coneii. Ilonamue mamepuanviozo dananca 0is
naacmuxu. Pewenue 3a0ay ¢ cocmagnenuem mamepuaibHo20 OANIAHCA NIACMUHKU.

Perenne 3a1a4 Ha MIACTUHKH.

Pewenue 3aoau, 6 ycnousx Komopulx Memasnl He NOJIHOCMbIO NPOPEauposal ¢ pacmeopom
conu.

Pemrenue 3aga4 Ha MIaCTUHKH.

Pewenue kombunuposanuvix 3a0au ¢ yuacmuem niacmuHox.

Pemenue 3a1a4 Ha COOTHOIIICHHUS YaCTUIl B TOMOTEHHBIX U T€TEPOTCHHBIX CUCTEMaX.

Coomnowenuss yacmuy (amomos, MOJEeKYl, UOHO8 U M.0.) 8 20MO2EHHbIX U 2emepO2eHHbIX
cucmemax (pacmeopax, meepoviXx U 2a3000pasHvlx cmecsx). Pewenue 3adau ¢ ucnonvzoeanuem
HOHAMUSL «(MACCOBASL 008 DNEeMEHMA 8 CMECUN.

Pemenwe 3a1a4 Ha COOTHOIIICHHUS YaCTUIl B TOMOTEHHBIX ¥ T€TEPOTCHHBIX CUCTEMaX.

Pewenue 3aoau na coomnowienue qucia amomos 08YX PA3HbIX INEMEHMO8 UIU NOHAMUS
«MOTILHASL OONAN.

Pemenue 3a1a4 Ha COOTHOIIIEHUSI YaCTUIl B TOMOTE€HHBIX U T€TEPOTCHHBIX CUCTEMaX.

Pewenue 3a0au na obvemuvie coomnowenus (06veMuas 0oas u op.).

Pemenne KoMOMHUPOBAHHBIX 3a7a4.

Pewenue kombunuposanunvlx 3a0auy, 8 yciosusx KOMopulx peazupyloujee 8euecmso pa3oenunu
Ha 08e KOJObl (Ha 08e HepasHble Yacmu,).

Pemenre KOMOMHUPOBAHHBIX 3a7a4.

Pewenue komounuposannvix 3a0au, 8 yCio8usax KOmopulx CMewansbl 086a muna 3a0ady.

Pemenre KOMOMHUPOBAHHBIX 3a7ad.

Pewenue komounuposannvix 3a0au, 8 yCio8usx KOmopuvix CMeuwansbl 0864 muna 3a0ady.

Pazgen 2. Xumunuyeckue cBOMCTBA HEOPraHUYECKHUX BellleCTB.

CocraBieHre ypaBHEHUH peakMi IMAPOIN3a HEOPraHUUECKUX COEUHEHNH.



Tonamue «euoponusz». I'uoponus ounapnvix coeounenuu. Iuoponus conei. Ilowsmue «cpeoa
pacmeopa coauy. Cocmasnenue ypagHeHull peakyuil 2UOpoIU3a coaell U OUHAPHBIX COeOUHEHUII.

CocraBieHrne ypaBHEHUN XUMUYECKUX PEaKUUN MO XMMHYECKUM CBOMCTBAM HEOPraHUYECKHX
COCIMHEHU.

Cocmasnenue ypagHeHUll XUMU4ECKUX peakyuti no ONUCAHUIO NPOUCXOOAWUX 83AUMOOEUCBUL
Heopeanuyeckux coeounenutl (32 zadanue EI'D no xumuu).

CocraBieHrne ypaBHEHUN XUMHUYECKUX PEaKUUN MO XMMHYECKUM CBOMCTBAM HEOPTraHUYECKHX
COCIMHECHU.

Cocmasnenue ypagHeHUll XUMU4EeCKUX peakyuti N0 ONUCAHUIO NPOUCXOOAUUX 83AUMOOEUCMBULL
Heopeanuyeckux coeounenutl (32 zadanue EI'D no xumuu)

Pemennie 1emnodyek ypaBHEHHH XUMHUYECKHMX pEakIud C y4acTMEM HEOPraHU4eCKHX
COCIMHEHU.

Cocmasnenue ypagneHull XUMu4eckux peakyuti no 3a0aHHOU Yeno4Kku npespaujeHull.

Pemienne 1nenodek ypaBHEHMM XMMHMYECKHMX PpEAKUUMHA C Y4aCTUEM HEOPraHU4EeCKUX
COEeIMHEHUI.

Cocmasnenue ypasHeHull XuMu4ecKux peakyutl no 3a0anHol Yenoyku npespaujeHull.

Perenue skcriepiMeHTaIbHBIX 337a4 10 PACIIO3HABAHUIO HEOPTaHUYECKUX COCTUHEHHH.

Peaxmuevl na xamuonvl u anuouvl. MHOUKamopwvl. 1axmyc, Memuiopamdic, eHoipmaneut.
Pewenue skcnepumenmanbHulx 3a0a4 o pacno3HaA8AHUIO HEOP2AHUYECKUX COeOUHEHU.

Pa3nea 3. Okuc/iuTe/IbHO-BOCCTAHOBHUTE/IbHBIC PEAKLMH.

TUnU4HbIE OKUCIUTETN U BOCCTAHOBUTEIH.

Honamus «cmenenv OKUCNIEHUSY, «OKUCTUMENbY, «80CCMAaHOosumensvy. llpumepol munuynvlx
oxucaumernel u goccmanosumernei. OnpedeieHue no cmeneHu OKUCIeHUS dJleMeHma 8 COeOUHeHUU
KaKue ceolcmea OKUCIUMENbHble WML  BOCCMAHOBUMENIbHBIE MOJCem  NpOosAeIsimsb  OAHHOe
coeouHeHue.

CocTaBJieHHe OKUCIIUTEIIPHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.

Cocmasnenue 21eKMpOHHO20 0OanaHca Oas OKUCIUMENbHO-80CCMAHOBUMENLHBIX DeaKyuUll.

Paccmanosku koaghgpuyuenmos 6 ypasnenusx peakyuii no 31eKmpoHHOM) OANAHCY.
CocraBiieHHEe OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKITHH.

Cocmasnenue OKUCTUMENbHO-60CCMAHOBUMENbHLIX DeaKyull ¢ ydacmuem eeujecmes us
NPeONIONCEHHO020 CNUCKA U YOO0BIeMBOPAIOUUX 3A0AHHBIM NPUSHAKAM XUMUYECKOU PeaKyuu.

CocTraBiieHHE OKUCITHTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

Cocmasnenue OKUCIUMENTbHO-60CCMAHOBUMENbHbIX pPeakyutl ¢ ydacmuem 6eujecmes us
NPeONIOHCEHHO20 CRUCKA U YOOBNeMBOPAIOUUX 3A0AHHBIM NPUSHAKAM XUMUYECKOU PeaKyuu.

OKHCTUTENEHO-BOCCTAHOBUTENBHBIC PEAKITUN B OPTAaHUIECKOM XUMUH.

OKucaumenbHo-60CCMAaHOBUMENbHbIE PEaKyuy ¢ Y4acmuem OpeaHuidecKux 6euecms: aiKaHos,
ANIKEeHO8, ANKUHO8, CRUPMO8, Alb0e2UO0s.

CocTaBiiecHHE OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C YJ4acTHEM OPTaHWYECKUX
BEIIIECTB.

Cocmasnenue OKUCIUMENLHO-80CCMAHOBUMENbHBIX pPeaKyull ¢ y4acmuem Op2aHudecKux
sewecms. Paccmanoexa kosgpuyuenmos memooom s1ekmpoHHo20 banauca.

CocTaBiiecHHE OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C YJ4acTHEM OPTaHWYECKUX
BEIIIECTB.

Cocmasnenue OKUCIUMENLHO-80CCMAHOBUMENbHBIX pPeaKyull ¢ y4acmuem Op2aHudecKux
sewecms. Paccmanoexa kosgpuyuenmos memooom s1ekmpoHHo20 banauca.

Utorosoe 3ansitue.

beceoa na memy «Xumus u mos 6yoywasn npogeccusy.



IInanupyemMble pe3yJibTaThbl 0CBOCHUSI y4eOHOI0 Kypca

JIMUHOCTHBIE

YYBCTBO FOPAOCTH 32 POCCUNCKYIO HAayKy, T'YMaHH3M, MOJIOKUTEIbHOE OTHOIICHHUE K TPYAY,
LIEJIEYCTPEMIIEHHOCTD;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalIbHENIIIeH 00pa3oBaTeIbHON TPAEKTOPHH;

YMEHME YIPABISATh CBOEH I103HABATEIBHON AESITEIbHOCTBIO.

MeTanpeaMeTHbIe

UCIIOJIb30BAaHNE YMEHHUW W HABBIKOB PAa3JMYHBIX BHJIOB TO3HABATEIHHOUN JEATEIHLHOCTH,
NPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUS (CUCTEeMHO WH(GOPMAIIMOHHBIN aHAIN3,
MOJICTTMPOBAHUE ® T. J.) U1 HM3Yy4CHUS PA3IMYHBIX CTOPOH  OKPYXKArOIICH
JICHCTBUTEIILHOCTH;

UCIIOJIb30BaHNE OCHOBHBIX HHTEIUICKTYAIBHBIX OIepanuii: (HopMyIHpoBaHUE THIIOTE3,
aHaJIU3 W CHHTE3, CpaBHEHHE, OOOOIICHME, CHCTEMATH3allus, BBIABICHUE NPUYHMHHO-
CJICJICTBEHHBIX CBSI3CH, IOUCK aHAJIOTOB;

yYMEHHUE FeHepUPOBaTh UICH U ONPEICIIATh CPEICTBA, HEOOXOAMMBIC IS UX PEaH3alliu;
YMCHHE OTPECIIATh ISJIA U 3a/1a4M JISATSIBHOCTH, BEIOMPATh CPEACTBA PealU3aliy eeh
U MIPUMCHSThH UX Ha MPAKTHKCE;

YMEHHE CaMOCTOSTEIBLHOTO TPHOOPETEHHS HOBBIX 3HAHWH, aHAIM3a W OLECHKH HOBOU
nHpopmanuu;

UCIIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB IS TIONy4deHHsS (Qu3ndeckold WHGOpMAIUH,
MOHMMAaHHE 3aBHCHUMOCTH cofepxaHus ¥ (GopMbl MpeacTaBieHuss HHPOpMaMKU OT Ienei
KOMMYHHKAITIH U ajpecarTa.

IIpeamerHBIE

BeinmyckHUK HayduTCS:

AQHAIM3UPOBATh XUMUYECKHUE SIBICHUS,

IIPOrOBApUBATh PELICHHUE;

AHAIN3UPOBATH MOJTYYEHHBIN OTBET;

KJIaccU(UIUPOBATh MPEUIOKEHHYIO 33a4y;

COCTaBJIATh MPOCTEHIINE 3a7a4u;

MOCJIEAOBATENBHO BBINOJIHAT, M IPOrOBapuBaTh JTalbl PELICHMs 3aJaud  CpeAaHeu

TPYIHOCTH;

BLI6I/IpaTB paLII/IOHaJIBHBIﬁ CII0c00 pCUICHUSA 3a1a4U;
peuiaTb KOM6I/IHI/IpOBaHHI)Ie 3aaa4uu;
pemiaTb HECTAHAAPTHBIC 3adadu, HUCIOJIb3YSA CTAHAAPTHBIC AJITOPUTMBI U Ha6op IIpUEMoOB,

HCIIOJIB3YCEMbBIX B MAaTEMATUKE;

BJIaACTb pa3JIMYHbBIMU MCETOJAaMH PpPCHICHUSA 3aJad: aHAJIUTHYCCKUM, Fpa(I)I/IquKI/IM,

SKCIICPUMCHTAJIBHBIM U T.1.;

BJIaAICTb MCTOAaMU CaAMOKOHTPOJIA 1 CAMOOIICHKH.

BI)IHYCKHI/IK MOJIYYHUT BO3BMOKXHOCTb HAYYUTHCS:

paCllipuTL 3HAHUA 00 OCHOBHBIX AITOpUTMAx pCHICHUA 3a/a4d, Pa3JIMUHBIX MCETOAAX U

pUeMax pelieHus 3a1ay.
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