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IMosicuuTeILHAS 3aNIUCKA.

BBenenue B poccHiCKMX MIKONAX HPeANnpo(UIbHOTO M HPOPUIBLHOIO O0y4YeHMs IO3BOJISET
yyaluMmcs Ty0ske U MoJIHee U3ydaTh HHTepecyIole ux npeamersl. XKenaromye yrinyouTs cBou
3HaHWA M YMEHHUS B O0JIaCTU XUMHHM HUMEIT BO3MOXKHOCTb DPACIIMPUTHh CBOM 3HAHUS IIO
OpPraHMYECKOM XUMHH, 3aKPEIUTh YMEHHS M HaBBIKM II0 PEILICHUIO LENOYEK NMPEeBPALICHUM Ha
OCYLIECTBJICHUE T'€HETUYECKOM CBA3U MEXAY OPraHMYECKUMHU COCIMHEHUSAMU W HAY4YUThCS
pelarb CIOKHbIE XMMHYECKHE 3alayd C y4aCTUEM OPraHU4eCKMX COCAVHEHHH Ppa3IMYHbIX
KJlaccoB. B mikonax MOSBIAIOTCA NPOQUIBHBIE KIACCHl, B KOTOPBIX BEAETCS YIIIyOJIEeHHOE
U3yYyeHHE TeX WIM HHBIX NPEeIMETOB. B 4acTHOCTH, B pa3ziaMuHBIX NPOQUISX CYIIECTBEHHO
OTJIIMYACTCS U COIEPIKaHUE YPOKOB XUMHH. Tak, XUMHKO-OMOIOTHYeCKU TPO(UIIb IPEArnoiaraet
CYLIECTBEHHOE YIiyOleHne 3HaHUH 110 TUM IIPeMEeTaM, YTo JI0JKHO 00eCcIeduTh OArOTOBKY K
EI'D u nocrymuieHre B By3 Ha COOTBETCTBYIOILIUE CIELIMAIBHOCTH.

IIporpamma kypca cocrapiieHa B cooTBeTcTBUH ¢ TpeboBanussMu @I'OC COO u opueHTHpOBaHA
Ha TOBTOPEHHUE, CUCTEMATU3ALMUIO U YIIyOJIeHHOE M3YYeHHE Kypca XUMHUH CPEAHEH IIKOJBI, a
TakXe Ha NoArotoBKy yuamuxcs 10 kimaccoB k EI'D.

[Ipenmnonaraemblii 3J€KTUBHBII KypC HallpaBiIeH Ha YIiyOJeHHE U paclIMpEeHUue XUMUYECKUX
3HAHUN y4YalIuxcs yepe3: pPellieHUE PacueTHBIX 3ajad, CUCTEMHO — JIEATEIbHOCTHBIA MOAXO0M K
LIENIOYKAM MPEBPAILECHUI, OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIE PEAKIIMA B OPraHU4ECKON XUMUU
C YYaCTHEM OPraHUYECKUX COCIMHEHUN.

ITporpaMma 37€KTUBHOIO Kypca COCTaBJI€HA AJI YYEHUKOB JECATOrO KJIacca, U3y4arolnux
XMMHIO Ha yrIIyOJIEHHOM YPOBHE, M paccuMTaHa Ha 34 daca B roJi, BKJItoyaeT B ce0s 6 riiaB u
34 Tembl. B qaHHO# Mporpamme paccMOTPEHBI 0OIIHE BOIIPOCHI OPTaHUYECKOW XMMHH U YIEICHO
BpEMS PELICHUIO LENOYEK IPEBPALICHUN U 3a/1a4 Pa3Iu4YHOIO YPOBHS CII0XKHOCTH C Y4aCTHEM
OpraHuyecKux coeguHeHui. Ocoboe MecTo U BpeMsl YIEJIEHO PELLIEHUIO 3a/1a4 PA3JINYHBIX TUIIOB
C y4acTHUEM YIJIEBOAOPOJOB, KHCIOPOX - M a30TCOAEP)KALIUX OPraHMYECKUX BeEIECTB. B
HACTOAIIEE BpEeMsl LEJbIA DPsii pa3[esioB LIKOJIBHOM HPOrpaMMbl paccMaTpUBAETCs BeChbMa
IIOBEPXHOCTHO — HAIpUMEpP: PELIEHUIO 3a/Jad OTBOJIUTCS HEONPAaBJAHHO MaJlo BHUMaHuUA. A
MEX/1y TEM pelIeHHE 3ajjau CIYKUT CPEACTBOM ISl OCMBICIEHMS, YIITYOJIEHNS U 3aKpETICHUs
TeopeTHyeckoro Matepuana. Ilpu pemeHunm 3agady y  ydammxcs — BbIpabaThIBaeTCs
CaMOCTOSITENILHOCTh CYXICHHUM, YMEHUE NMPUMEHITh CBOM 3HAHMSI B KOHKPETHBIX CUTYyalMsX,
pa3BHUBAETCA JOTMYECKOE MBILIUIEHUE, MTOSABISETCS YBEPEHHOCTh B CBOMX CHJIAX.

Cpenn MHOrooOpasusi MpOLECCOB U SIBICHUN, MPOTEKAIOIIMX B OKPYXKAIOLIEM Hac MHpE,
OKHCJINTEIBHO — BOCCTAHOBUTENBHBIE PEAKLIUU SIBIISIFOTCS JKU3HEHHO BAKHBIMU. be3 n3ydeHus
OKHUCJIUTEIBHO — BOCCTAHOBUTENBHBIX PEAKI[UII HEBO3ZMOKHO MOHATh U COBPEMEHHYIO XUMHIO.
IToaTOMy B JaHHBIN 3JIEKTUBHBIN KYpC BKJIIOUEHBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU
(OBP) ¢ yuactuem opraHM4eCKuX COSTUHEHUHN.

['eHeTHYeCKHE LIETIOYKY NPEBPAILEHNN OPraHUYECKUX COEAMHEHNH B MaTepuanax EI'D
BCTPEYAIOTCS JOBOJIBHO 4acTO. J[JIsl UX BBIIOIHEHUSI HEOOXOIUMO 3HATh OCHOBHBIE KJIACChl
OpPraHMYECKUX COEIMHEHUH, X KJIacCCU(UKALIMIO, HOMEHKIIATYPy, CIOCOOBI MOTY4YEHHSI BELLIECTB
U UX XMMHUYECKHE CBOICTBA, MeXaHU3MBbl peakiuil. K coxaneHnuto, BpeMeHH ypoKa opo
HEZ0CTAaTOYHO JUISl TOTO, YTOOBI BBHIIOJHUTH MOJ00HBIE 3aaHus. Llenoyku — 3To ONTUMAaIbHBIH
croco0 MpoBepKu O0JIBIIOro 0ObeMa 3HaHUN MPAKTUYECKU M0 BCEM pa3ziesiaM OpraHudecKoi
XUMHH. B TaHHOM 3JI€KTUBHOM KypCe MHOTO BPEMEHH YAEJIEHO PEICHUIO LIEMOYeK
IIPEBPALIEHU C y4acTHE YIIIEBOAOPOIO0B, KUCIOPOA - ¥ a30TCOAEPKAINUX OPraHUIECKUX
BEIIECTB.

[TpenmonaraeMblii Kypc UMEET, MIPEXKIE BCETO, IPAKTUUYECKYIO HAIIPABIEHHOCTD, TAK KaK
Mpe/lHa3HaueH He CTOJBKO JJIs (POPMHUPOBAHUS HOBBIX XUMUUYECKUX 3HAHUM, CKOJIBKO IS
pa3BUTHA XMMHUECKUX YMEHUMN U HaBBIKOB.



HEJIb KYPCA: cioco0cTBOBATH yI1y0JeHUIO 1eHCTBEHHBIX 3HAHUI M0 OPraHu4ecKoi
XHMHH, Pa3BUBAaTh YMEHHE CAMOCTOATEJIbHO HX IPHUMEHATh.

3AJJAYU KYPCA:

- BOCIIUTHIBATh TPY10J1I00ME U 1IETICyCTPEMIIEHHOCTD;

- TI0Ka3aTh CBSA3b O0YUYEHUS C KHU3HBIO;

- (hopMupoBaTh HAyYHOE MUPOBO33PEHUE;

- pa3BHUBaTh JIOTMYECKOE M TBOPYECKOE MBIIIJIEHUE, YMEHHE HaXOAUTb HECTaHJIAPTHBIN
MOJIXOJT K PELICHUIO 3a/1a4l ¥ BIOUPATh pallMOHANIBHBIN CIOCO0 pelIeHUs, YMEHHS IPABUILHO
opopmisTh  pemieHHe — 3amauyd, ~OPUMEHATh  (PU3MYECKHE  BEIUYMHBL,  CAMHUIIBI
MHTEPHALIMOHAILHOM CUCTEMBI U CIIPAaBOYHYIO UH(POPMAIIHIO;

- [IOMOYb y4alluMcs B ITOATOTOBKE K OCTYIIEHUIO B BY 3b1;

- OCBOCHHE BBHIOPAHHOIO MIpeIMeTa Ha MOBBILICHHOM YPOBHE C OpUEHTAaIlMel Ha podeccHio;

- Pa3BUTh UHTEPECHI YUALIUXCS, YBICKAIOLIUXCS XUMHUEH.

- nozHakomMuth c: Tunamu OBP, 3akoHOMEpHOCTSAMM UX IPOTEKaHUs, METOAMKOU
coctaBienuss OBP paznmuunbivMu criocobamu;

- IO3HAKOMUTH C METOJIMKOI BBIIIOJIHEHUS LIETIOYEK MPEBPAILICHUI OPraHMYECKUX BELECTB Ha
OCHOBaHUU CHUCTEMHO — JIESTEIIbBHOCTHOIO MOAX0/1a;

- pa3BUBAaTh YMEHHUE OCYLIECTBIATh NEPEXObl, XapAKTEPU3YIOIINE F€HETUUECKYIO CBA3b MEXKIY
OpPraHUYECKUMU COECTUHEHUSIMHU.

Kpowme Toro, meabo kypca siBisiercst GoOpMHUpOBaHUE Y YUALTUXCSI YMEHUN 1 HaBBIKOB:

- pelIeHUs] paCUeTHBIX 33/1a4 Pa3JIMYHbIX TUIIOB,

- COCTaBJICHHS YPABHEHHUI OKHUCIUTEIBHO — BOCCTAHOBUTEIIBHBIX PEAKIUA OPraHUnYeCKOM
XUMUH,

- COCTAaBJICHUSI YPAaBHEHUN XMMUYECKUX PEAKIIMI 110 [IEN0YKaM IpEeBpalCHU .

Coaep:xaHue 3JIEKTUBHOI0 Kypca 110 TeMaM:
«XuMHYeCKHii TPeHAKEP M0 opraHuveckoii xumum» (34 gyaca).

I'nasa 1. Kinaccugukaius u cTpoeHHE OpraHu4eckux coequnenuii (5 gacos).

Beenenue. llenu w 3amaum 37I€KTUBHOTO Kypca opraHuydeckod xXxumMuu. O3HAKOMIIGHHE C
npaBuigamMu mpoBeaeHue EI'D mo xumum — oduuuanbHble JOKYMEHTBI, HWHCTPYKLHS 10
BBIMOJIHEHUIO pPa0OThl, OJaHKM PpErucTpalud U OTBETOB, IpPABWJIa 3alOJHEHUS OJIAHKOB
peructpauvu U OTBeTOB, Oayibl. OCOOEHHOCTH KilacCU(UKALMA OPraHMYECKUX COEIUHEHUH.
CocraBnenune pa3BépHyTol oOoOmaronel TabIuIbl IO BCEM KJaccaM OpraHM4ecKHX
coequHeHni. Cll0KHbIE ClTydal HOMEHKJIATYPbl U N30MEPUH OPTraHUYECKUX COETMHEHUH.

I'naBa 2. MexaHu3Mbl Oprannveckux peakimii (3 gaca).

Knaccudukanus opraHndeckux peakiuid. MexaHu3M pa3pblBa KOBAJIECHTHBIX CBS3EH.
Oco0eHHoCcTH CBOOOJHO-paIMKANIBHBIX, 3JEKTPO(QUIBHBIX W HYKICO(QUIBHBIX MEXaHU3MOB
peakuuii B opraHuuyeckoil xumuu. CIoKHbIE ciay4yau NpUMEHEHUs npaBuia MapKOBHHKOBA.
Peakiiun  cBOOOJHO-paJMKAIBHOTO 3aMelleHMs SR Ha npuMepe ankaHoB. Peakuun
anekTpoduiabHoro mnpucoeauHenus AJE Ha mpuMmepe ankeHoB. Teopermueckoe 00OCHOBaHUE
npaBwia MapkoBHukoBa. KapOokatnoH, ero ycToWymBOCTb. Peakiuu 31eKTpopuIbHOTO
3amenieHusi SE Ha mpumepe OeH3oma u apeHoB. Peaknuu HykieoduipHOTO 3amenieHuss SN Ha
npuMepe cnupToB. CMeENIEHUE 3JIEKTPOHHOM IMJIOTHOCTH CBA3M B TMAPOKCHWIIBHOM TpYIIE IO
BWISIHUEM 3aMECTUTENIed B  YIVIEBOJOPOJHOM  pajaukane. Peaknuu HyKJI€O(QHIBHOTO
npucoenuHennss ADN Ha mpuMepe aibJerHI0B. DIEKTPOHHBIE IPPEKThI — ME30MEpHBIH |
WHAYKTUBHBIN (CI0XKHBIE CITydan).

I'aasa 3. Yruesomoposr (3 gaca).

Knaccugpukamuss  yrneBogoposoB. CrnocoObl  MONydyeHHss W XMMHUYECKHE CBOHCTBa
YTJIEBOOPOIOB — 0000IIatoIKe TaOIUIbl, CIOXKHBIE CIydyau, UMEHHBIE PEaKkIMH, MEXaHU3MbI
IIPOBEJIEHUS PEAKLIMHA, YCIOBMSI PEAKLUN M MPUMEPBI C YYaCTHEM YIJIEBOAOPOJOB C ISATHIO U



Oosee atomMamu yriepona. ['eHeTHueckas CB3b MEXAy KiaccaMH yriieBolopoJoB. Llemouku
MPEBPAILICHUI Ha OCYIIECTBICHUE TE€HETUYECKON CBA3M Mexay yrieBomopoaamu. OBP Ha
pUMepe peakluii yrieBo10pO/I0B.

I'naBa 4. Pemenue 3a1a4 ¢ y9acTueM yriaeBoopooB (6 yacos).

OO0mue pekoMeHJAMK K PelIeHUuI0 U OQOPMIICHHIO PAacUYeTHBIX 33/ad MO OpraHU4ecKOn
xumuu. CocTaBiieHHE AIrOPUTMOB PELIEHUS TUIOBBIX PACYETHBIX 3ajad 110 OPraHUYECKOMN
XUMHHU. Perienue CnoXHBIX 33a4 Ha YCTAaHOBJICHHWE MOJEKYJISIpHOW (pOpMyIIbl BemiecTBa IO
MacCOBBIM JIOJIIM 3JIEMEHTa M OTHOCHUTEIbHOW IUIOTHOCTH BEIIECTBA C  y4YacTHEM
yIJIeBOAOPOAOB. PemieHue CIOXHBIX 3aqad Ha YCTAHOBIEHHE (OPMYIBI IO MPOAYKTaM
CTOpaHMSIC Y4acTHEM YTJIeBOJOpO/0B. PemeHne KOMOMHUPOBAHHBIX M PAcUETHBIX 33/a4 Ha
MIPUMECH U MaCCOBYIO JIOJIO BbIX0/1a MPOAYKTA C yUaCTHEM YTIeBOI0pOAOB. Pemienue 3a1a4u Ha
ra3oBble CMECH C Y4acTHEM YIIIeBOAOpo0B. KOMOMHMpPOBAaHHBIE U YCIOKHEHHBIE 3aJa4d C
y4acTHEM YTIJIEBOJAOPOIOB.

I'maBa 5. Kucnopoaconepxamue — opraHuyeckue — coenuHeHuss (11 yacos).

Kucnopoacoaepxaniye opraHnueckiue COeIMHEHUs - 0COOCHHOCTH KJlaccu(uKanuu,
HOMEHKJIATYphl W H30MEpUU (CIOXKHBIE CIy4an). DIEKTpPOHHbIE S((EeKThl Ha MpHUMepe
KHUCJIOPOJICO/IEPXKALMX OPraHUYECKUX COEIUHEHUH — CHOUPTOB, (DEHOJIOB, aibJAErHi0B,
KeTOHOB W KapOoHOBbIX kucior. OBP Ha mnpumepe peakuuil COUpPTOB C pa3IUYHBIMU
okucnurensimu. OBPHa mpumepe peakiuii ¢ ydacTueM aibJIeruioB, KETOHOB, KapOOHOBBIX
KHUCTIOT U yrieBo10B. OCOOEHHOCTH U CIOXKHBIE CIIyd4au peakiuuil dTepuuKanuy — NoaydeHus
CJIOKHBIX 3(UPOB (B TOM YHUCIIE )KUPOB). Perienne cloXHbIX 3a/1a4 Ha YCTaHOBIIEHUE (DOPMYIIbI
[0 MPOAYKTAM CrOpaHHsl C y4YacTHEM KHCIOPOJCOJEPKALIMX OPraHUYECKUX COEAUHEHUM.
Pemenne koMOMHUPOBAaHHBIX 3ajad Ha MPUMECH M MAacCOBYIO JOJIIO BbIXOAa IMPOIYKTa C
y4acTUEM KHUCIIOPOACOAEPKAIIUX OpraHu4YecKuX coeAuHeHui. KomOuHupoBaHHbIe 3ajauu 110
TEPMOXUMHYECKMM YPAaBHEHMSIM C Y4YaCTUEM KHCJIOPOJCOJAEPKALUIUX  OPraHUYECKUX
coenquHeHui. ['eHeTnyeckas CBsI3b MEX]Y KJacCaMHU KHCIIOPOACOAEpPkAIIUX OpPraHUYeCcKUX
coequHeHuil. CIIOKHBIE CIy4yau LIENOYEK IPEBPALIECHUI Ha OCYILECTBIECHUE IE€HETHUYECKON
CBA3MMEXy KHCIIOPOJICOAEPKALUMHI OPTraHNYECKUMHU COEAMHEHUSIMH.

I'naBa 6. A3oTcoaepskaiiue oprannieckue coeauHenust (6 4acos).

A3oTconepkaie ~ OpraHUYecKHe  COEJUHEHWs -  OCOOCHHOCTHM  KJaccudukanuu,
HOMEHKJIATypbl U U30MEpHH (CIOXKHBIE cllydan). PelieHue cilokHbIX 3aJa4 Ha yCTaHOBIIEHUE
(bopMyIIbI IO TPOIYKTaM CTOPAHHUS C YYaCTUEM a30TCOJAEPKALIMX OPIraHUYECKUX COEMHEHHH.
Pemenne KOMOMHUPOBAaHHBIX 3aJjady HAa MPUMECH M MAacCOBYIO JIOJIIO BBIXOJA IMPOAYKTa C
y4acTHUEM a30TCOJEPKALIMX OPraHUYECKUX COENMHEHUHU. |'eHeTnueckas cBA3b MEXAYy BCEMU
KJIaCCAMM OPraHUYeCKUX COEUHEHU. PeleHne cloKHbIX LENoYeK IPEBPaICHNN.

Ilnanupyemsle pe3yabTaThl Kypca

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [MPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBercTBHE C CUCTEMHO-ACATCIBbHOCTHBIM IIOAXOAOM B CTPYKTYpPE JMYHOCTHBIX
PE3YyJIbTAaTOB OCBOCHUA IIPEAMCETA «XUMHS» HA YPOBHE CPEAHETO O6IJ.I€FO O6pa30BaHI/IH BBIJICJICHBI



CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHUE OOYYaIOIIMMHUCS  POCCHUHCKOM  Ipa)IaHCKOU
UJCHTHYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBAThCSl IPUHATBIMU B OOLIECTBE INpPaBUJIAMU U HOpPMaMH IOBEACHUS; HAIUYME
IIPAaBOCO3HAHUS, SKOJOTUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTDH KU3HEHHbBIC
IUIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpEeaMETa «XUMHUSI» OTPAXKaKT c(HOPMUPOBAHHOCTD
OIIbITa MO3HABATEIbHON U NMPAKTUYECKON JIESATENbHOCTH 00YyYaIOUXCcs B IPOLECCE pealn3aluu
00pa30BaTEeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IpeIMeTa «XUMHUSI) OTPAXKarT c(HOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIBLHON U MPAKTHUECKON JEATEIILHOCTH 00YUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHCJIE B YACTU!

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHHA O0YYaIOUIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

MPEACTABJIICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOpquKOﬁ JACATCIIbHOCTU IIPU CO3AaHUU y‘le6H]':>IX IIPOCKTOB,
PCIICHHUN y‘Ie6HI)IX 1 IIO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHMMATh ¥ MPUHUMATh MOTUBbI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IPY aHaJIU3€ pa3IMYHbIX BUJOB y4EOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTE€YECTBEHHOMU
XHUMHMH;

YBaXXCHHUA K IIPOLECCY TBOPYUECTBA B obmactu TCOpHUU N MPAKTUYCCKOI'O MPHIIOKCHUA
XUMHHU, OCO3HaHWA TOIrO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX Ha6J'IIO]1€HI/II\/’I,

KPOMMOTJIMUBLIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, IIOCTOAHHOI'O TPpyJda y‘léHHX " IIPAKTUKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUU U IOCIEIYIOLIEM aHaIU3e
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTHU OIICHUBATh CUTYyallluH, CBA3aHHBIC C XUMUYCCKUMU SABJICHUSAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYIACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IICHHOCTH,

T'OTOBHOCTH OILICHUBATh CBOE NMOBCACHUC W TIOCTYIIKU CBOUX TOBapI/IIJ_ICﬁ C HO3PII.IHI>1
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUsA HOCJ'IeI[CTBI/Iﬁ IMOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:



MOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0O€30macHOro o00pas3a KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOoieHnsT TIpaBuJI 0€30MMacCHOT0 OOpaIleHHus] C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYAOBOU AEATEIBHOCTH;

MNOHUMAaHHA NCHHOCTHU IpaBUJl HWHAUBUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e30I1acHoro
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIIHUX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHMS TOCJIEACTBUN M HENPHUATHUS BPEIHBIX NPUBBIUEK (YNOTpeOJICHHs aJKOTroJs,
HapKOTHKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JIEATENbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM HAa aKTHBHOE Y4YacTHE B PEIICHUU MPAKTUYECKHX 3a7a4 COLUATbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQecchil pa3iIudHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

yYBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM J1eATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUAYATHHOM TpaeKTOpUK 00pa3oBaHus, Oy 1yIie
npodeccuu U peanus3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPeOHOCTEH 00I1IecTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKHU I1eJIECO00pPa3HOT0 OTHOILIEHUSI K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

IMMOHUMAaHUS TJI00aILHOIO XapakTepa 3KOJIOTHUYCCKUX np06neM, BIMAHHUA 3KOHOMHYCCKHX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabl;

OCO3HAaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHIXKEHUM XUMHH JJIS peuieHus BOIIPOCOB
PauOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIMX BpPEI OKPYKAIOIIEH NPUPOTHOM Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEUCTBUN U NPEAOTBPALLATh UX;

HaJIU4¥sl PA3BUTOrO SKOJIOTMYECKOIO MBIIIIEHUS, JKOJOTHYECKON KYJIBTYpbI, OIIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MO03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH H



0O0IIeCTBEHHOH NMPaKTHKY;

NOHUMaHMA CHeUu(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEIOCTHOrO NPEACTaBICHUs 00 OKpYKarolLeM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEJIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOW POJIM B CO3JAaHUU HOBOHM 0a3bl MaTepUabHOM
KYJIBTYpPBI, B PEIIEHUH IN100aIbHbIX IPOOIEM YCTOMUMBOIO pa3BUTHS YEIOBEUECTBA — CHIPEBO,
HHEPreTUYECKOM, MHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPyia U 3KOJIOIMYECKH KOM(POPTHOM XKU3HHU KaXI0ro 4jaeHa
o0I11eCTBa;

CCTCCTBeHHO'HaquOﬁ TpaMOTHOCTH: TIIOHHMMaHHUA CYIIHOCTH MCETOJOB IIO3HAHMA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKaXx, CIIOCOOHOCTH HCIIOJI30BaTh IOJIy4aCMbIC 3HAHUA JJIA
aHanu3a U OOBICHEHUS SBJICHHUM OKpYyXKaromero Mupa U IMpOoUuCXoAslux B HEM I/I3MeHCHHI>'I,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE HAay4YHBIX (baKTOB U UMCIOIIMNXCA JaHHBIX
C LICJIBIO ITOJTYUYCHHUA JOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IJI1 pCIICHUA HpO6J’ICM
B PCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX;

HHTEpECCA K ITO3HAHUIO, HCCJIEIOBATCIbLCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa3OBaHI/IIO n caMoo6pa30BaHmo, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUM II0 XHMHH B COOTBCTCTBUHM C >KH3HCHHBIMH
HOTpe6HOCT${MI/I;

UHTEpeca K 0COOEHHOCTSIM TPYAa B Pa3IUUHBIX cepax NpodecCuoHaTbHON e TeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHBIe PE3YIbTATBl OCBOCHUSA NPOrpaMMbl MO0 XUMHH Ha YPOBHC CPCAHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXIUCHMIIMHAPHbIE
(MeXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTpaXKarollle HeJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHe);

yHUBEpCaJbHble  ydyeOHble  JeiicTBUA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynaTuBHbIE), oOecneunBatoniyie  GopMUpPOBaHHE  (QYHKIMOHAIBHOM  TIPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HCIIOJIb30BAaTh ~ OCBOEHHBIE  MEKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeaMeTHbIE PE3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYCOHBIMU
[03HABATEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITUBHBIMU JEHCTBUSAMU.



Ilo3naBaTebHBbIE YHUBeEPCAJbHbIE YUeOHbIE NeicTBHUS
1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOATENIFHO (OPMYIMPOBaTh U aKTyaJM3UpOBAaTh INPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCAC/IAATL LCIIU ACATCIBHOCTU, 3adaBas IHapaMCETpbl W KPUTCPUU HUX JOCTUIKCHMHA,
COOTHOCHUTD PE€3YJIbTAThI ACATCIBHOCTU C IIOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BaTh IIpHU OCBOCHHUU 3HAHUH HpI/IéMBI JIOTHYCCKOI'0O MBbIIJIICHUS. BBIACIATH
XApPaKTCPHBIC IIPHU3HAKU MOHATUH U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HUCIOJb30BaATh
COOTBCTCTBYIOIIUC ITIOHATHUA OJIA 00BICHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHMHA U KPUTCPHUH TJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I B€IICCTB U XMMHYCCKHUX peaKuHﬁ;
YCTaHAaBJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTD JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISThH
3aKOHOMEPHOCTH M MPOTHBOPEUHsSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYITUPOBATH BBHIBOABI U
3aKJIIOYCHUS;

IPUMEHSTh B IPOLIECCE MO3HAHUS UCIIOJIb3YyEeMblE€ B XMMHH CHUMBOJMYECKHE (3HAKOBBIE)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHUYECKOH pEakuuu — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIEIIbHBIC IIPEACTABICHUSA IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:
BIIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB M XUMHUUECKUX PEaKIIHil;

q)OpMy.]'II/IpOBaTB Oocim W 3aJadu  HCCICAOBAaHHA, HUCIIOJIL30BATH ITIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYECTBEC MHCTPYMCHTA IMMO3HAHUA WU OCHOBBI
JJIA (l)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O IMPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX CY)KﬂCHHﬁ;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM Ipollecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ynabTaT, (opMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJIETaHHON
pabore;

NpPUOOpPETaTh OMBIT YYEHUYECKOW HCCIIE0BATENbCKOM M IMPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ/IOB ITO3HAHMUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYIspHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocodus, pecypcel MHTepHeTa),
aHATM3UPOBATH HHPOPMAITUIO PA3TUYHBIX BUIOB U (DOPM MPECTABICHHUS, KPUTUIECKH OLIEHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUYHNBOCTb;



dbopMynupoBaTh 3ampOChl W TMPUMEHSATH DPA3NUYHBIE METOABI TPHU TOUCKE U OTOOpE
nHpopmaIu, He0OX0AMMOM TSl BRIMOJHEHHUST YI€OHBIX 3a/1a4 ONPEICAEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BaHUA I/IH(bOpMaL[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
Pa3JIMYHBIX ITOUCKOBLIX CUCTEM;

CaMOCTOSITENILHO BBHIOMpATh ONTHMAIBHYIO (hopMy TpencTaBieHHUs WHGOPMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTOJIb30BAaTh HAYYHBIM S3BIK B KAaueCTBE CpEICTBA MNpPH paboTe C XUMHUYECKOM
uHpOpMaMeil: TPUMEHATh MEXNpeaMeTHble ((PHU3MYecKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.
KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelcTBUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ JUAJIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBaTh HJIeH, (POPMYIUPOBATH CBOM MPEJIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYINIATh C IPE3EHTALMENd pe3yJbTaTOB I03HABATEIBHOW JAESITENIBHOCTH, IMOIYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIIPU  BBINOJHEHHUH XHUMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanuu y4yeOHOro mpoekTa, U (OpMYIHpPOBATh BBIBOJABI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUSA MO3UIUHI B X0/1€ 00CYXIeHUSI 1 0OMEHA MHEHHSIMH.

PeryisiTuBHBIEe YHHBepcalbHble y4eOHbIe AeilicTBUA:

CaMOCTOSITENIbHO TIAHUPOBAaTh M OCYILECTBISATh CBOIO TO3HABATEIBHYIO NIE€ATEIbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alropuT™M JAEUCTBUN NPU BHINOJHEHUHM Y4E€OHBIX M HCCIIENIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb A€ATEILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTPaMMbl MO0 XUMHUU Ha YTIyOJIEHHOM YpPOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUsl BKIIOUAIOT creludUyYecKue I y4eOHOro mpeaMera
«XUMHS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUH MO OCBOEHUIO, MUHTEPIpPETAINH U
HpCO6pa3OBaHHIO 3HaHHI>i, BUbBI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA W IPUMCHCHUIO
3HAaHWA B Pa3MUYHBIX YYEOHBIX CUTYallUSX, & TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYAIIMSX,
CBSI3aHHBIX C XUMHe. B ImporpamMme 1Mo XuMnu NpeIMETHBIC PE3YJIBTAThI TPEACTABIICHEI 11O rOoAaM
U3YYCHHUS.

No Ha3Banue TeMbl Bcero uacos KoauuyecTBo yacos

n\n Kontpoabubix | IIpakTHyeckunx
pador pador




1 Beenenne 2 0 0
2 Homenknatypa 2 0 0
3 MexaHu3MBbI peaKIuit 3 1 0
4 VYTI1eBOIOPOIBI 3 0 0
5 Pemenue pacueTHbIX 331249 7 1 0
6 Kucnoponconepxamue 11 1 0
COCTMHCHUS
7 A3zoTconepkanue 6 1 0
COCOUHCHMUS
Hroro 34 4 0
INOYPOYHOE INVIAHUPOBAHHUE
10 KJIACC
Ne Kommuecrs  Jlata dopma DJIeKTPOHHbIE
NpoBeJeHn  HU(PpPOBbIE
n/ Tema ypoka 0 4acoB H3y4eHU .
I a sl 3aHATUH |~ o0pa3oBaTe/ibH
ble pecypchl
1 Ienu v 3agauu 1 1 mepens  Jlekmus
ANEKTHUBHOTO Kypca
OPraHNU4eCKON XUMHUH.
2 O3HaKOMIICHHE C 1 2 Helenss | JICKIIMS
MpaBUJIaMU
nposeneHussEI'D no
XUMHUHU.
3 OcobeHHOCTH 1 3uaeaens  Jlexmus,
KJIacCHU(PUKAINH penieHue
OpPraHUYECKUX JIOTUYECKH
COeMHEHHMH. X 3a1a4
4 CnoxxHble cirydan 1 4 wenenss  Jleknus,
HOMEHKJIATYPhI U pelieHue
HU30MEpHH JIOTUYECKH
OpPTaHHYECKUX X 3a1a4
COETMHEHUH.
5 HeoObrunble cnyuan 1 S Hemens  JIEKLUI




paguKaJIbHBIX U

MOHHBIXPEAKIU.

6 DNEeKTPOHHBIC 6 Hemens Jlexnus,

3¢ exThI. perieHue
JIOTUYECKH
X 3a/1a4

7 [IpoBepounas pabora 7 Henmens Tect
Nel.

8 I'eneTnueckas CBA3b 8 Henens Jlekius,
MEXy KlaccaMu pelieHue
YIJIIEBOIOPOOB. JIOTUYECKH

X 3a/1a4

9 emouku 9 Henmensa Jlexuus,
IIpeBpallCHUITHA pCHICHHC
OCYIIECTBIICHHE JIoruaeckun
TEeHETUYECKOU CBSI3U X 3ajad
MEXIy
YTJIEBOJIOPOaMHU.

10 OBP na npumepe 10 nenenst  Pemienue
peakuui JIOTUYECKH
YTJIEBOIOPOOB. X 3a7a4

11 Oo6mue 11 CEMHUHAp
pEKOMEHIalluu K HeJens
pElIeHHIOo U
0(OpPMIICHUIO
pacUYeTHBIX 3a/1a4.

12 Pemenue cinoxHbIX 12 nenenss  Pemienue
3a71a4 Ha paCUYCTHBIX
YCTaHOBJIEHUE 3anad
MOJIEKYJISIPHOM
(dhopmyIbl BelecTBa
MTOMAaCCOBBIM JOJISIM
dJIeMEHTa U
OTHOCUTEIILHOU
MJIOTHOCTHU
BEILIECTBA C
y4acTHEM
YTJIEBOIOPOOB.

13 Pemenue cioxHBIX 13 nenens Pemenne
3a/1a4 Ha pacueTHBIX
YCTaHOBJICHHE 3a1a4
(bopMyIIbI IO
MPOIYKTaM CTOPAHHUSI C
y4acTHEM
YTJI€BOIOPOOB.

14 Pemenue 14 nenens Pemenne
KOMOWHUPOBaHHBIX U 3ana4q

PaCUCTHBIX 3aaa4 Ha




15

IIPUMECH U
MAaCCOBYIO JIOJIIO
BBIXO/Ia MPOIYKTAC
y4acTUeM
YIJIEBOAOPOIOB.
Pemenue 3amay Ha
ra30BBEIC CMECH C

y4acTHEM
YTJIEBOIOPOIOB.

15 uenmensa

Pemenue
3a71a4

16

O06001IeHNe 1
cUcTEMAaTU3alUs
3HAHUH.

16 Henena

ceMHuHap

17

KomOunupoBanHbie
U YCIIO’)KHEHHBIE
3a7a4y Cy4acTHEM
YTJIEBOJIOPOOB.

[IpoBepounas pabora
Ne2.

17
Hezemnst

Tect

18

Kucnopoaconepxamm
€OopraHnyecKue
COCIMHCHHUS -
0COOEHHOCTH
KI1accu(uKanum,
HOMEHKJIATYphI U
n3oMepuu (CI0KHBIE

clIy4an).

18
HEJEIs

JICKIIUA

19

20

OnextpoHHbIE 3 PEKTHI
Ha pumepe
KHCIIOPOJICOIEPIKALIIUX
OpPraHu4YeCKUX
COCIMHEHUM.

OBP na npumepe
peaxkuuii CIupToB.

19
Hezemnst

20
Hezemnst

JIEKIAST

Pemenne
JIOTHYECKU
X 3a71a4

21

OBP Ha npumepe
peaknuii ¢ yyacTuem
aJIbJIETUJI0B, KETOHOB,
KapOOHOBBIX KUCIIOT
YTJI€BOJIOB.

21
Hezemnst

Pemenne
JIOTHUYECKU
X 3a71a4

22

23

OcoOeHHOCTH B
CJIOXKHBIE CITy4au
peakuui
sTepuUKaIIH.
Pemenne ciroxHBIX
3a7a4 Ha
YCTaHOBJICHUE
(bopMmyIIbI 110
MTPOIYKTaMCTOPAHUS C
y4acTUeEM
KHCJIOPOJICOACPIKAIITUX

22
Hezemnst

23 "Hepnens

JICKIUA

Petenue
3aJ1au




OpraHNYeCKHUX
COEIUHEHUN.

24

25

Pemenue
KOMOWHHUPOBAHHBIX
3a7a4 Ha IPUMECH U
MAaCCOBYIO JIOJTHO
BBIXOJAIPOAYKTA C
y4acTUeM
KHUCJIOPOJACOAEPKAIINX
OpraHNUYeCKHUX
COCINMHCHHUM.

KomOunupoBaHnHbie
3a7a4M 110
TEPMOXUMHUYCCKHM
YpaBHEHUSM C
y4acTHEM
KHCJIOPOJICOACPIKAIITUX
OpPraHHYECKUX
COETUHEHUN

24 uenens

25 uenens

Pemenue
3a71a4

Pemenue
3a71a4

26

I'eneTnueckas cBI3b
MEXy Ki1accamu
KHCJIOPOJICOACPIKAII]
UXOPTaHUYECKUX
COCTUHEHUH.

26 Henemns

Pemenne
3a71a4

27

Lemouknu
MPEBPAILLICHUI HA
OCYILIECTBJIEHUE
FeHETUYECKOU CBS3U
MEKITY
KHUCIIOPOJACOAEPKALIN
MHOPTraHUYECKUMU
COEJIMHEHUSIMH.

27 "uenens

Permenue
3a1a4

28

[IpoBepounas pabota
Ne3.

28 "Henens

Tect

29

30

A3oTtcoaepikaiiue
OpraHHYECKUE
COCAUHEHMUS -
0COOCHHOCTH
KIaccupuKalum,
HOMEHKJIATYPHI U
M30MepHH (CI0KHBIE

ciTyJan).

Perienue cnoxHbIX
3a1a4 Ha
yCTaHOBJICHHE
(bopMmyIIbI 11O
POAYKTaMCTOpaHHS
C ydacTHeM
a30TCOoJIEPIKAIIUX

29 nenens

30 menens

JICKIUA

Petenue
3aJ1au




OpraHuYeCcKux
COCTUHEHUM.

31

Pemenue
KOMOWHHUPOBaHHBIX
3a/1a4 Ha IPUMECH U
MacCOBYIO JI0JTIO
BBIXOJIAMPOAYKTA C
y4acTHEM
a30TCOIepPKAIIIX
OpPraHUYECKUX
COCTUHEHUM.

31 wenmens

Pemrenne
3amau

32

I'eneTnueckas CBA3b
MEK]1y BCEMU
KJaccaMu
OpraHUYeCKUX
COCIUHCHHI.
Pemenne cimoxHBIX
LIEIIOYCK
MIPEBpAILCHUI.

32 uenmend

Pemenue
JIOTHYECKU
X 3aJa4

33

[IpoBepounas pabora
Nedq.

33 wenmens

Tect

34

O06006111eHE U
cUCTEMAaTH3alUA
3HAHUH.

HUroro

34

34 uenens

Pemenne
3a71a4
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