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IlnanupyemMble pe3yibTaTbhl OCBOCHUS Y4eOHOI0 MpeaMeTa « XUMHS»
I[lnannpyemMble JIUYHOCTHBIE Pe3yJibTaThl 0cBoeHuss OOII:

— OpHEHTAaIUsl O0YUYaIOIINXCS HA JIOCTUKEHUE JINYHOTO CUACThS, PEATU3AIUI0 TO3UTUBHBIX KU3HEHHBIX
MEPCIEeKTUB, HWHUIMATUBHOCTh, KPEAaTHUBHOCTh, T'OTOBHOCTb M CIHOCOOHOCTH K JIMYHOCTHOMY
CaMOONPEEIICHUIO, CIOCOOHOCTh CTABUThH LIETTH U CTPOUTH )KU3HEHHbIE TJIaHBI,

— TOTOBHOCTh M CIOCOOHOCTH 0O0€CIeunuTh cebe W CBOMM OJM3KHM JOCTOMHYIO JKU3HBb B IPOIIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOU JIEATEIIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl K OTCTAaMBAaHHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO MO3UILHUIO IO OTHOLICHUIO K
OOIICCTBEHHO-TIOJUTHYECKUM COOBITUSM TMPONIIOT0 ¥ HACTOSIIETO HAa OCHOBE OCO3HAHUS U
OCMBICJIEHUS HCTOPHUH, TYXOBHBIX LIEHHOCTEN U TOCTUKEHHUI HAIIEH CTPaHBbI;

— OpUHATHE U peanu3alys LEeHHOCTeH 3J0poBoro u Oe3omacHoro oOpasza KH3HHU, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3MYECKOMY M TICUXOIOTUYECKOMY
3/10pOBbBIO;

— HENPHUATHEC BPEIHBIX IPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aTKOTOJISI, HAPKOTHUKOB.

— HPAaBCTBEHHOE CO3HAHHME W TIOBEJICHHWE Ha OCHOBE YCBOCHHMsSI OOIIEYETIOBEYECKHX LEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MOBEJCHHS B MOJHUKYITYPHOM MHpPE, TOTOBHOCTU U CIIOCOOHOCTU BECTU
TUAJor C JPYTUMH JIIOJbMH, JOCTHTaTh B HEM B3aWMOIIOHUMAHHWSA, HAXOIUTh OOIIUE LETH |
COTPYAHHUYATH JIJIST UX JIOCTHIKCHUS;

— CIMOCOOHOCTH K COMEPEKUBAHUIO U (POPMHUPOBAHKE MMOZUTUBHOTO OTHOIICHHUS K JIIOJISIM, B TOM YHUCJIE K
JUI[AM C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBbS U HMHBAIWIaM; OEpeKHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIIEHUE K (PU3NYECKOMY M MCHUXOJOTHYECKOMY 3J0POBBIO JIPYTHX JIOJCH, YMEHUE
OKa3bIBATh MEPBYIO MOMOIIIb;

— (opmupoBaHuEe BBIPAXKECHHOW B TOBEACHUM HPABCTBEHHOW MO3UIIMHU, B TOM YHCJE CIIOCOOHOCTH K
CO3HATENFHOMY BBIOOPY /100pa, HPAaBCTBEHHOTO CO3HAHMS W TIOBEACHHUS HAa OCHOBE YCBOCHUS
00IIIeueI0BeYECKUX IEHHOCTEH U HPaBCTBEHHBIX UYBCTB (U€CTH, I0JITa, CIIPABEITUBOCTH, MIIIOCEPIUS
U IPYKETI0O0us);

— pa3BUTHE KOMIIETCHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMH, JIE€THbMH MJIAJIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOM, YIeOHO-HCCIeI0BATEIbCKON, TPOSKTHOM U IPYTUX BHAX
e TEbHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH HAyKH,
TOTOBHOCTH K HAYYHO-TE€XHUUYECKOMY TBOPYECTBY, BJIaJICHUE JOCTOBEPHON HH(POPMAIIHEH O TTePEeTOBBIX
JOCTH)KEHHMSIX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW HAYyKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHWIO, HA MPOTSHKCHUH BCEH
KU3HU; CO3HATEJIbHOE OTHOIIEHHE K HEMpephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHENIHON

npodeccnoHaTbHOM U 0OIIECTBEHHOMN AESITeTbHOCTH;



— 3KOJIOrMYecKas KyJabTypa, OepeXHOe OTHOLIEHUs K POAHOI 3emile, IpupoAHbIM OoratcTBaM Poccuu u
MHUpa; MOHMMAHHUE BIMSHUSA COLUAIBHO-D)KOHOMUYECKUX IPOLECCOB HAa COCTOSHUE IMPUPOAHON U
COLIMAJIbHOW Cpe/ibl, OTBETCTBEHHOCTb 3a COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHHUS U HaBBbIKU
pasyMHOro NPUPOAONOIb30BAHUSA, HETEPIUMOE OTHOIIEHUE K JCHCTBUSAM, HIPUHOCALIMM BpE]
9KOJIOTUH; IPHOOPETEHHE OIBITA 3KOJIOr0O-HANPABIEHHOM! 1€ATEIbHOCTH;

— 3CTETHYECKOE OTHOLICHHS K MUPY, TOTOBHOCTbH K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

— OCO3HAaHHBIN BBIOOP Oynymiei npodeccun Kak MmyTh U cocod peann3anuu COOCTBEHHBIX KU3HEHHBIX
IJIaHOB;

— TFOTOBHOCTh OOYYalOLIMXCA K TPYAOBOH NPOPECCHOHATIBHOM JEATENIBHOCTH KaK K BO3MOXHOCTH
y4acTHs B PEUICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPO0IIEM;

— TMOTPEOHOCTh TPYAMTHCS, YBAXECHHE K TPYAYy U JIIONIM TpPyJAa, TPYIOBBIM JIOCTHIKEHHSIM,
J0OPOCOBECTHOE, OTBETCTBEHHOE Y TBOPUYECKOE OTHOIIEHUE K Pa3HbIM BUJaM TPYIOBOH J1€ATEILHOCTH;

— TFOTOBHOCTh K CaMOOOCITyKMBaHHIO, BKIII0Yasi 00y4eHHE U BBIIIOJHEHUE IOMALTHUX 0053aHHOCTEH.

IL1anupyemsle MeTanpeaMeTHble pe3yabTarhl OCBOCHUSA OOII:

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

BbInyCKHUK HAay4YHUTCH:

— CaMOCTOSTEJIBHO OIpeNeNiaTh ILedd, 3aJaBaTh IapaMeTpbl W KPUTEPUH, O KOTOPHIM MOXHO
OIIPEAEIUTh, UTO LI€Ib JIOCTUTHYTA;

— OLIEHUBATh BO3MOJKHBIE MOCIEICTBUS JOCTUKEHHS TIOCTABJIEHHOM 1IeNU B JAESITEIbHOCTH, COOCTBEHHOM
KU3HU U J)KU3HU OKPYXKAIOUIUX JII0IeH, OCHOBBIBAsICh HA COOOPAKEHUAX 3TUKH U MOPAJIH;

— CTaBUThb U (OPMYIHUPOBATH COOCTBEHHBIE 337a4M B 0Opa30BATENbHOM NEATEIBHOCTH U KU3HEHHBIX
CUTyalUsX;

— OLIEHUBATh PECYpPChl, B TOM YHCJE BpeMs U JApPyrue HeMaTepUalIbHBIE PEeCcypchbl, HEOOXOIUMBIE IS
JOCTUKEHUSI IOCTaBJICHHOM 11eMH;

— BbIOMpATh MyTh JOCTMXKEHUS IEJH, IUIAHUPOBAaTh pELICHHE MOCTAaBJIEHHBIX 3ajiad, ONTUMHU3UPYS
MaTepUaJIbHbIE U HEMATEpUAJIbHBIE 3aTPAThI,

— OpraHu3oBbIBaTh AP (HEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX JIJIs1 JOCTUKEHUSI IOCTABJICHHOM LIEJIH;

— CONOCTAaBJATh TMOJYYEHHBIM pe3ynbTaT JAESITeNIbHOCTH C IIOCTABIEHHOM 3apaHee  LEJbIo.
ITo3naBaTenbHBbIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

BbinmycKHUK HayuHnTCs:

— HUCKaTh ¥ HAXOAUTh 0000IIIEHHbIE CITOCOOBI PELIeHHs 3aj]ad, B TOM YHCIIE, OCYILECTBIATh Pa3BEPHYTHIN
MH(OPMALIMOHHBIN TIOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIE (Y4eOHbIe U MTO3HABATENbHbIE) 3a/1a4H;

— KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH MH(DOPMAIMIO C pa3HBIX MO3MIMH, pacro3HaBaTh U
(buKcupoBaTh MPOTUBOPEUHS B HH(OPMAIIMOHHBIX UCTOUHUKAX;

— HCIIOJIb30BaTh PA3IMUYHbIE MOJIEIBHO-CXEMAaTUUYECKUE CPEICTBA Ul NPEACTaBIECHUS CYLIECTBEHHBIX

CBSI3€H M OTHONICHUH, a TaK)Ke IPOTUBOPEUHil, BHIIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;



— HaxOJWUTh W NPUBOJUTH KPUTUYECKHE apryMEHTHl B OTHOIIEHUM JEUCTBUM WU CYKIEHUU APYroro;
CIIOKOMHO U Pa3yMHO OTHOCUTLCA K KPUTHYCCKUM 3aMCUAHUAM B OTHOLICHU A COGCTBGHHOFO CYXKACHUA,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHUS,

— BBIXOJIUTh 32 paMKH yueOHOTro MpeaMeTa U OCYIIECTBIATH IeJIeHAPaBIEHHBIM MOUCK BO3MOXKHOCTEH
JUIS. LIMPOKOTO MIepeHOoca CPEJICTB U CIOcO00B IEHCTBUS;

— BBICTpAaUBaTh MHIMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUMYCHHS CO CTOPOHBI
JpYrux y4aCTHUKOB U PECYPCHBIE OTPAaHUYEHMU,

— MEHSTh U YAEPKUBATh PA3HbIE MMO3UIMU B IO3HABATEILHOMN AECSITEIBHOCTH.

KoMMyHnKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHble JeilcCTBUS

BrinycKHUK HAY4YHUTCH:

— OCYIIECTBIISATh JEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTPH
o0pa3oBaTeNnpHON OpraHu3allii, TaKk M 3a ee MpeaesaMu), MoAOupaTh MapTHEPOB A JAETOBOU
KOMMYHHKAITUHU UCXOsI U3 COOOpakeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, & HEe TUYHBIX CUMITATUH;

— IIPU OCYUIECTBIIEHUU I'PYNIIOBOM pabOThI ObITh KaK PYKOBOAUTENIEM, TaK U YWIEHOM KOMaH/bl B Pa3HbIX
poisix (reHepaTop UAeH, KPUTHK, UCIIOJIHUTENb, BHICTYNAIOUINHI, SKCIIEPT U T.1.);

— KOOPAMHHUPOBATH U BBIOIHATH pabOTy B YCIOBUAX PEaIbHOT0, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJCICTBUS;

— Pa3BCPHYTO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOUKY 3PCHHUA C UCIIOJIB30BAHUCM aZICKBATHBIX (yCTHI)IX
u HI/ICBMCHHI)IX) SA3BIKOBBIX CPCACTB,

— pacro3HaBaTh KOH(QIMKTOTEHHbIE CUTYallud M MpeAoTBpamiaTh KOHQIMKTBHI JO UX aKTHUBHOW (ha3bl,
BBICTpanMBaTh JIEIOBYI0O U OOpa30BaTelIbHYI0 KOMMYHHUKAILIUIO, H30eras JMYHOCTHBIX OILIEHOUHBIX
CYKJICHUU.

IIpeameTHbIE pe3yJbTATHI.

B pe3yabTare usyuenusi yueoOHOro npeamera « XuMush» Ha YPOBHE CpelHero o01ero oopa3oBaHusi:

BpinyckHUK Ha 0230BOM YPOBHE HAYYHUTCS:

— pacKpbIBaTh Ha MpUMeEpPax poJib XUMHUH B (POPMHUPOBAHHH COBPEMEHHON HAYYHOW KapTHHBI MHUpa U B
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA;

— ACMOHCTPHUPOBATH HA MMPUMEPAX B3aUMOCBA3b MCKIY XUMUEN U APYTUMH €CTCCTBCHHBIMH HAYKaMU,

— packpbIBaTh Ha IPUMEPAX MOJOKEHUS TEOPUH XUMUYECKOoro ctpoeHust A.M. bytieposa;

— moHMMAaTh ¢uzndeckuit cMoic [lepuoanueckoro 3akoHa /.M. MeHnjeneeBa U Ha €ro OCHOBE OOBSCHATH
3aBHCHUMOCTh CBOMCTB XHMHYECKHX JJIEMEHTOB U 06p330BaHHI)IX MU BCIICCTB OT DJJICKTPOHHOI'O
CTPOEHHUS aTOMOB;

— OOBSICHATH MPUYUHBI MHOTOOOpa3usl BEIIECTB HAa OCHOBE OOIIUX MpeAcTaBleHU 00 WX cocTaBe U
CTPOEHUU;

— MPUMEHATH MPABUJIA CUCTEMATUYECKON MEKIyHAPOJHON HOMEHKIATYphl KAK CPEICTBA Pa3IuyeHUs U

UJeHTU(DHUKAIIAN BEIIECTB 110 UX COCTABY M CTPOEHUIO;



— COCTaBJISITh MOJEKYJSpHBbIE M CTPYKTYpHbIE (QOpPMYJbl OpPraHMYECKHUX BEIIECTB KaK HOCHUTENel
uHpOpMAIUK O CTPOSHHM BEIIECTBA, €r0 CBOMCTBAX W NMPUHAUICKHOCTH K OINpPENEICHHOMY Kiaccy
COCIIMHECHH;

— XapaKTepHu30BaThb OpraHMYECKHE BEIIeCTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHABIIMBATh
MIPUYKUHHO-CJICICTBEHHBIE CBSI3U MEX/y TaHHBIMU XapaKTePUCTHKAMH BEILIECTBA;

— NPUBOJUTH IPUMEPHl XMUMHUYECKUX PEAKLUN, PACKPBIBAIOLIUX XapaKTEpHbIE CBOMCTBA TUIIMYHBIX
MPEJCTaBUTEINIEH KIIACCOB OPTaHMYECKUX BEIIECTB C IENbI0 UX UAeHTH(UKAUU U 00bsICHEHHs 00IacTh
MIPUMEHEHUS;

— IPOrHO3UPOBATh BO3MOXKHOCTH IMPOTEKaHHS XHMHUYECKUX pEaKIMi Ha OCHOBE 3HAHUI O THIAxX
XUMHYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEAKIMOHHON CIIOCOOHOCTH;

— HWCIIOJNB30BaTh 3HAHMS O COCTaBe, CTPOCHUU M XMMHUYECKMX CBOMCTBaxX BEIIECTB JJIsI OE30MacHOTO
MIPUMEHEHHUS B IPAKTUYECKON JEITeTbHOCTH;

— TPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BAaHUS MPOAYKTOB MepepadoTKi He(hTHU U MPUPOJIHOTO
ra3a, BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II;'I (HOJII/ISTI/IJICHa, CHUHTCTUYCCKOI0 Kay4dyKa, alneTaTHOro
BOJIOKHA);

— TPOBOJAUTH OMBITHI MO PACHO3HABAHUIO OPraHMYECKHUX BEIIECTB: IUIMLEPHHA, YKCYCHOW KHCIIOTHI,
HEeMpelenbHbIX JKUPOB, TJIIOKO3bI, KpaxMmana, OEJIKOB — B COCTaBe IMHUIIEBBIX MPOAYKTOB H
KOCMCTHYCCKUX CPCACTB,

— BJIAACTh IIpaBUJIaMW U IprueMaMiu 0Oe301acHoOM’ pa6OTBI C XUMHNYECCKUMU BEIIIECTBAMHU U J'Ia60paT0pHI>IM
o0opyI0BaHUEM;

— YCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMU U CMEIIEHUS] XUMUYECKOTO PaBHOBECHS
OT pa3iIMYHbIX (DAKTOPOB C LIETBIO OMPEENICHUsS ONTHUMAIbHBIX YCIOBHUH MPOTEKAHUS XHUMHUYECKUX
MIPOLIECCOB;

— MPUBOJUTH IPUMEPHI THIPOJIN3a COJIEH B TOBCEIHEBHOM KU3HU YEJIOBEKA;

— MPUBOJUTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMIl B MPUPOJE, MPOU3BOJICTBEHHBIX
Mpolieccax U KU3HEIEATeIbHOCTH OPraHU3MOB;

— IPUBOJUTH MPUMEPHl XUMHUUECKUX PEaKLUN, paCKPBIBAIOIINX 00IMEe XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — METAJVIOB U HEMETAJIOB;

— TPOBOJUTH PACUETHI HA HAXOXKACHHUE MOJEKYISIPHOU (hOPMYIIBI YTIIEBOAOPO/A MO MPOAYKTAM CTOPAHUS
U 110 €r0 OTHOCUTEIBHOM IIIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISILIUX B €T0 COCTAB;

— BJIAACTh IIpaBHJIaMH 0e30IacHoro 06pameHI/1$1 C €AKMMH, TOPIOYMMHU UM TOKCHYHBIMH BCHICCTBAMH,
cpencTBamMu OBITOBOM XMMHH;

— OCYIIECTBIATh MOWCK XMMHUYECKON WHGOpPMAIMU MO HAa3BAaHUSAM, WACHTU(UKATOPAM, CTPYKTYPHBIM
(hopMyIiaM BeIIECTB;

— KPUTHYECKH OLEHUBAaTh U HUHTEPIPETUPOBATh XHWMHUYECKYI0 HH(POpPMAIUIO, COJEpKallylocs B
COOOIIIEHUSAX CPelICTB MaccoBoil nH(opmaluu, pecypcax VHTepHeTa, HAydHO-TIOMYJISPHBIX CTAThAX C
TOYKHU 3PCHUA CCTGCTBGHHO-HaquOﬁ KOPPCKTHOCTHU B HCJIAX BBIABJICHHA OIJ_II/I60‘IHBIX Cy)KI[eHI/Iﬁ n

(dhopMupoBaHust COOCTBEHHOH MO3UIINY;



— TIPEICTABISTh MYTHU PelleHus T100aIbHBIX MPOOIeM, CTOAIIUX Mepel YETOBEUECTBOM: IKOJIOTUYECKHUX,
SHEPTETHYECKUX, CHIPHEBBIX, U POJIH XUMUU B PEIICHUH dTUX MPOOIIEM.
BbinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUYHThCS:

— WIIIOCMPUPOBAMb HA HNPUMEPAX CMAHOBIEHUE U IB0NIOYUI0 OPSAHUYECKOU XUMUU KAK HAYKU Ha
PA3TUYHBIX UCOPUYECKUX IMANAX ee Pa38Umusi;

— UCNOIB308AMb MEMOObL HAYYHO20 NOZHAHUS NPU 8bINOJIHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMeNbCKUX
3a0a4 no u3yueHuio cOUCM8, CHOCcobO8 NOYUeHUSA U PACNO3ZHABAHUS OP2AHUYECKUX 8elyecms;

— 00bsACHAMb NPUpPoOy U CHOCOObL 00PA30BAHUS XUMUUECKOU C853U. KOBANEHMHOU (NOJNAPHOU,
HENOAAPHOIL), UOHHOU, MEMALTUYECKOU, 000POOHOU — C Yebl0 ONpedeleHUs XUMUYECKOU AKMUBHOCU
eewecme;

— YCMAHABIUBAMb 2eHEMUYECKYIO CB8A3b MeNHCOY KAACCAMU OP2AHUYEeCKUX eeujecms 0l 0O0CHOBAHUSA
NPUHYUNUATBHOU  B803MONCHOCMU NOJIYYEHUSl OP2AHUYECKUX COeOUHeHUll 3A0aHH020 Ccocmasda U
Cmpoenus;

— YCMAHABIUBAMb 63AUMOCEA3U MeAHCOY akmamu u meopuel, NPUYUHOL U CIeOCMmBUeM Npu aHaiuse

np06]l€MHblx cumyaum? u 0bocHo8aHUU npuHuMaeMblxpemeHuﬁ Ha OCHOBE XUMUYECKUX 3HAHUUL.

2. Conepxxanue y4eOHOro nmpeamMmera « XuMus»
OCHOBBI OPraHUYecKO XUMHHU
[losiBieHne W pa3BUTHE OpPraHUMYECKOM XUMHUM Kak Hayku. lIpenmer opranmdeckod xumuu. Mecto u
3HAYEHHE OPTaHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
XHWMHUYECKOE CTPOCHHE KAaK MOPSAJOK COEIWHEHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BAJEHTHOCTH.
OCHOBHBIE TOJOKEHUS TEOPUH XUMHUYECKOTO CTPOEHHUsI OpraHudeckux coenuHenuit A.M. byrieposa.
VYriepoaHslii CKelleT OpraHuYecKod MoJieKyibl. KpaTHOCTh XMMHYECKOUW CBSI3U. 3aBUCHMOCTH CBOMCTB
BELIECTB OT XMMHUYECKOIO CTPOEHHUs MoJieKysl. M3omepuss u uzomepsl. [loHsTHE 0 (yHKIMOHATBHON
rpynmne. [TpuHnune! krnaccudukanuu OpraHMYECKUX coeAuHeHui. Cuctemaruueckas MeXIyHapOIHAs
HOMEHKJIaTypa U MPUHIHUIBI 00pa30BaHusl HA3BAHUN OPTAaHUUYECKUX COSAMHEHUN.
Aunkanbel. Cmpoenue monexynvl memana. 1'oMonornueckui psa ankaHoB. ['omonorn. HomeHknaTypa.
N3omepust yrimepomHOro ckenera. 3aKOHOMEPHOCTH HW3MEHEHUS (U3UYECKUX CBOMCTB. XUMHUYECKHE
CBOICTBA (Ha MpUMEpe METaHa U 3TaHA): PEaKIUU 3aMelleHHs (TaJoreHUPOBAaHUE), IETHIPUPOBAHUS KaK
CHOCOOBI TMOTYYCHHs BaXKHEHIIINX COCUHEHHU B OpraHNYeCKOM CHHTe3e. [ opeHre MeTaHa Kak OJUH W3
OCHOBHBIX HMCTOYHUKOB TEIUIa B MPOMBINUICHHOCTH U ObITYy. HaxokneHuwe B mpupojae W NMpUMEHEHHE
ankaHoB. [lonamue 0 YuKI0aniKaHax.
Anxensl. Cmpoenue monexynvt smunena. I'omonornueckuil psin ankeHoB. Homenknatypa. M3omepus
YIJIEPOJHOTO CKelleTa U TOJOKEHHUSI KPaTHOUW CBS3M B MOJEKyle. XUMUYECKUE CBOWCTBA (Ha MpUMepe
ATUJICHA): peakiumn MIPUCOCTUHECHHS (ramoreHupoBaHue, cuOpuposarue,
TUApaTalusl, 2u0po2aio2enuposanue) Kak Ccrocod moiydyeHuss (QYHKIHMOHAIBHBIX IPOU3BOIAHBIX
yIIeBOJ0pOAOB, ropenus. [lonmuMepusaius 3TUIeHa KaKk OCHOBHOE HAIPABJIEHUE €r0 MCIOJIb30BaHUS.

[TonusTHIIeH KaKk KpyIHOTOHHAKHBIM MPOAYKT XUMUYECKOr0 IPOU3BOACTBA. [IpuMeHeHne stuieHa.



Anxaauensl u kaydyku. lloHaTne 00 ankaaumeHax Kak YIJIEBOAOPOJAX C ABYMS JBOWHBIMH CBSI3SIMH.
[Monmumepu3anuss nuBuHuiIa (OyramueHa-1,3) kak cmoco0 TMONMYYeHHUS CUHTETHYECKOTO KaydyKa.
HarypanbHblii 1 CUHTETHYECKUN Kaydykd. Bynkanusauus kaydyka. Pesuna. IlpumeHeHue kaydyka u
PE3UHBI.

Anikunbl. Cmpoenue monekynvl ayemunena. ['omonorndeckuil pan ankuHoB. Homenkiarypa. M3omepust
YIIEPOJHOTO CKEJIeTa U TMOJIOKEHUSI KPaTHOM CBSI3W B MOJIEKysle. XMMHUYECKUE CBOMCTBA (Ha mpuUMeEpe
alleTUJICHA): peakuuu IIPUCOEANHEHHUS (ranoreHupoBaHue, euopuposanue,
TUApaTalusl, 2u0po2aio2eHuposane) Kak Ciocod moyuyeHus MoJIMMepPOB U IPYTHUX MOJIE3HBIX MPOTYKTOB.
l'openue aneTmieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JUISl CBAPKU M PE3KU METaJlIOB.
IIpuMeHeHue aneTuieHa.

Apenbl. beH3onm kak OpeacTaBUTENb  ApOMATHYECKMX  YIVIEBOAOPOIOB. Cmpoenue  MoaeKyivl
Oenzona. XMMUYECKHE CBOWMCTBA: pEaKlUMUU 3aMelleHus (TaIOreHHPOBAHME) KaK CIOCO0 MONydeHUs
XUMHUYECKUX CpPEJICTB 3alllUThl pPACTEHUM, NpUCOEeNUWHEHUs (TUAPUPOBAHUE) KaK J0Ka3aTelbCTBO
HemnpeJenbHOro Xxapakrepa 0enzona. Peakuus ropenus. [Ipumenenue 6enzoua.

Cnuptsl. Knaccudukanusi, HOMEHKJIaTypa, U30MEpUs CIIUPTOB. METaHOJ U 3TaHOJ KaK MPEJCTaBUTEIN
MpeleibHbIX OJHOATOMHBIX CHHPTOB. XHMMHUYECKHE CBOICTBa (Ha MpUMEpEe METaHOJIa W JTaHOJA):
B3aMMOJICIICTBIE C HATPUEM KaK crmoco0 YCTAHOBJICHUS HAIUYUS TUAPOKCOTPYIIBI, pPEaKIHs ¢
raJIOTeHOBOJIOPOJIAMH KaK CHoco0 IMOJydeHHs pacTBOPUTENEH, AETHApATalis Kak CIIOCO0 IOTydeHHs
sTHIIeHa. Peakiiys ropeHus: CoupThl Kak TOIUMBO. [IpruMenenue metaHosa 1 3TaHona. @U3n0I0THYECKOe
JieficTBHE METaHOJa U ATaHOJa Ha OpraHU3M 4elloBeKa. DTHICHIVIUKOJb U INIMIEPUH KaK MpeICTaBUTEeNN
IIpeNEIbHBIX MHOIOATOMHBIX CIHMPTOB. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE CIHUPTBI U €€
IIPUMEHEHHUE [UIsl paclo3HaBaHUS TIUIMLEPHHA B COCTaBE KOCMETMUYECKHUX CpeAcTB. lIpakrtnueckoe
MPUMEHEHNE STUJICHTJIMKOJIS U TJIMLEPUHA.

®enon. CtpoeHue Monekyiabl ¢eHona. BzaumHnoe enusnue amomos 6 monekyne ¢henona. Xumuyeckue
ceoticmea: gzaumooelicmeaue ¢ Hampuem, 2UOpoKcuoom Hampus, 6pomom. Ilpumenenue enona.
Anpaeruapl. Metanans (dhopManbaerua) U dTaHATb (aleTaldbAeTHa) Kak MPEeACTaBUTENH MpPEaeTbHbBIX
anpaeruoB. KauecTBeHHBIE peakmuu Ha KapOOHWIBHYIO TPyNNy (peakiusi «CepeOpsSHOTO 3epKaiay,
B3aumo/eiicTaue ¢ ruapokcuom Meau (I1) u ux npumenenue as oOHapyKEeHUS IPeIeIbHBIX albJIeTHI0B
B TPOMBIIUIEHHBIX CTOYHBIX BOJax. TOKCHYHOCTH anpAeruioB. llpumenenue Qopmanbaeruga u
aleTanpAerua.

Kap6oHoBbIe KHCITOTBI. YKCYCHasl KMCIIOTa KaK MPEICTaBUTENb MPeeIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOICTBA (Ha MpUMEpPE YKCYCHOW KHCIIOTBHI): PEaKIMH C MeTalJlaMd, OCHOBHBIMU
OKCHJIaMH, OCHOBaHHUSIMH M COJIIMH KakK ITOATBEP)KJIEHUE CXOJICTBA C HEOPraHMYECKMMM KHCIOTaMHU.
Peaknus srepuukanum Kak crocod MOJy4YeHHs CIOKHBIX 3(upoB. [IpuMeHeHne yKCYyCHOW KHCIOTBHI.
[IpencraBienue o BeICHIUX KapOOHOBBIX KHUCIOTaX.

Crnoxubie 3¢upbl 1 xupbl. CinoxHble 3QUpPHl KaK MPOIYKTH B3aUMOJEHCTBUSI KapOOHOBBIX KHUCIOT CO
cnupTamu. [IpumMeHenue cinoxXHbIX 3(pUpoB B MUIIEBON U map(IOMepHOI MPOMBIIUIEHHOCTH. JKHUPBI Kak

CJIOXKHBIC 3(prBI TIMICpruHa U BBICHIUX Kap60HOBBIX KHCJIOT. PacTuTennbHBIC U KHUBOTHEBIC JKHPBI, UX



cocraB. Pacio3HaBaHHE paCTUTENBHBIX JKUPOB HA OCHOBAaHUU MX HENPEAEIbHOro Xapakrepa. [Ipumenenne
KHUPOB. ['MIOpONN3 WM OMBUICHHE XHPOB KaK CIIOCOO MPOMBIIUICHHOTO IOJYYEHHUS COJIEH BBICIIUX
KapOOHOBBIX KUCIIOT. MBUIA KaK COJH BBICIINX KapOOHOBBIX KHCIOT. MOIOIIKE CBONCTBA MBLJIA.
VYrnesoabl. Knaccuduxanus yrieBomoB. Haxoxxaenuwe yriaeBomoB B mpupoge. [nmoko3a Kak
anprerunocnupt. bpoxenue riaroko3bl. Caxaposa. [ udpoaus caxaposwvl. Kpaxman M uemiono3a Kak
OuosIornYecKre MmoJMMepbl. XUMUYECKHE CBOIMCTBA Kpaxmalia M LEJUTION03bl (THAPOJIN3, KadyeCTBEHHAS
peakius ¢ MoJ0M Ha Kpaxmall U ee IpUMEHEHUe sl OOHapyKEeHHUsl KpaxMmala B MPOAYKTaX IMHUTAHHS).
[Ipumenenue u Ouonoruyeckas poib yrieBoAoB. [loHsTne 00 MCKYCCTBEHHBIX BOJOKHAX Ha MpUMeEpe
aleTaTHOTO BOJIOKHA.

Wnentudukanst OpraHuvYecKUX COCTUHEHUU. [ eHemuueckas c6:A3b MedxHcoy Kiaccamu OpeaHuyecKux
coeourenuti. TUTIbI XUMUYECKHUX PEAKIUI B OPraHU4eCKON XUMUH.

AMuHOKUCIOTEL U Oenku. CocTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak amM(oTepHble OpraHHYecKue
coequHenus. IlentunHas cBsa3b. buonormyeckoe 3HaueHHE O-aMUHOKHUCIOT. OOIacTH MPUMEHEHUS
aMHHOKHUCIIOT. benku kak mpupogabie onononumepsl. CocTaB U CTpoeHHE 0eIKOB. XUMUYECKHE CBOHCTBA
0enKkoB: TUapOH3, AcHaTypalus. OOHapyKeHHE OCITKOB IPH ITOMOIIY KAYeCTBEHHBIX (I[BETHBIX ) PEAKIIHIA.
[IpeBparenus 6eakoB Uiy B opranusme. buonorundeckue GpyHKIMN OETKOB.

Teopernuyeckne 0CHOBbI XUMHMHU

Crpoenne BemectBa. CoBpeMEHHas MOJENb CTPOCHHUS aroMa. OIEKTPOHHAas KOH(HUTypamus
atoMa. OcHogHoe u 8030ycoenHble cocmoanus amomos. Knaccupukanys XMMHUUECKUX 3JIEMEHTOB (S-, P-
, d-amemenThI). OCOOCHHOCTH CTPOSHHS YHEPTETUIECKUX YPOBHEH atoMoB d-3iemenToB. [lepuoauyeckas
cucrema xumudeckux anemeHTos .M. Menneneesa. @usnueckuit cmeici [lepuoauueckoro 3akona J[.1.
MenpeneeBa. [IpuunHBI M 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB JJIEMEHTOB M MX COEAMHEHHMH IIO
nepuojiaM M TpymlnaM. OJEKTPOHHAas MPHUPOAA XUMHUECKON CBA3H. DJEKTPOOTPULATENbHOCTh. BUibl
XUMHUYECKOM CBA3M (KOBAJIEHTHAs, MOHHAs, METAJJIMYEcKas, BOJOpPOJHAsA) W MEXaHWU3Mbl €€
obpazoBanus. Kpucmaniuveckue u amopghuvie gewgecmea. Tunvl KpUCmaiiuieckux peulemox (amomuas,
MONeKVIAPHAA, UOHHASA, Memaiiudeckas). 3asucumocms @Qu3uyuecKux ceolcme eewjecmea om munda
Kpucmaniuveckou peuwtemxu. [IppauHBl MHOTOOOPA3Hs BEIIECTB.

XHWMHMUYECKHE peakuu. |'OMOTeHHbIE U TeTeporeHHble peakunn. CKOpOCTh PEAKINH, €€ 3aBUCUMOCTh OT
pa3NUYHBIX (PAKTOPOB: MPHUPOJBl pPEarupyrolliuX BEIIECTB, KOHIEHTPAIMH pPEarupyrolux BeIIeCTB,
TEMIEPATYphl, IUIOIIAAN PEAKIMOHHON IOBEPXHOCTH, HaJIW4us KaTaiu3aropa. Poib Karaam3aTopoB B
MPUPOJIE M TMPOMBIIIJIEHHOM Mpou3BoAcTBe. OOpaTUMOCTh peakuuid. XMMHUYECKOe pPaBHOBECHE U €ro
CMeIlleHUE MO/ JACUCTBUEM PazNUYHbIX (PaKTOPOB (KOHILEHTpALMs PEareHTOB WM MPOJIYKTOB pEaKlMH,
JaBlieHHe, TemIeparypa) JUid CO3JaHUS  ONTHUMAJIbHBIX YCIOBUH NPOTEKaHUS XMMHUYECKHUX
nporeccoB. Jucnepcruvle cucmemul. Ilonamue o konnoudax (3o1u, eeau). Mcmunnvie pacmeopel. Peakuun
B pacTBOpax »dJEKTPOJUTOB. pH pacTBOpa Kak IOKazaTelb KHUCIOTHOCTH cpenpl. ['uaponus cosen.
3HaueHue Tuaponu3a B OHOJOTMYECKHX OOMEHHBIX Mpoueccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkuuu B IpUpOJIe, MPOU3BOACTBEHHBIX IIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB. OKHUCINTEIBHO-

BOCCTAHOBUTEIILHBIE CBOMCTBA MPOCTBIX BCIICCTB — MCTAJIJIOB I'JIaBHBIX U MOOOYHBIX MOATPYIIIL (MGI[B,



JKeJle30) ¥ HEMETaJUIOB: BOJOPO/Ia, KUCIOPOJa, ralloreHoB, cephl, a3ota, ¢hocdopa, yriepoaa, KpeMHHUS.
Koppo3ust MeTasioB: BUIbI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH. DIeKMpOIU3 pacmeopos
u pacnnasos. llpumenenue s1eKkmpoausa 6 NPOMbIULIEHHOCHU.

XuMHS U )KU3Hb

Hayunbie Meroap! no3Hanusi B XuMuu. Mctounnku xumuyeckoit undopmanuu. [louck nnpopmanuu no
Ha3BaHUAM, WICHTH(HUKATOpaM, CTPYKTYPHBIM (opmyiaM. MoaearpoBaHue XUMHUYECKUX MPOLIECCOB U
SIBJICHUHN, XUMUYeCKUU aHAIU3 U CUHMe3 KaK METOJIbl HAy4YHOT'O MIO3HAHMUS.

Xumus u 310poBbe. JlekapcTBa, (pepMeHTHI, BUTAMHHBI, TOPMOHBI, MHUHEpaJIbHbIE BOJbL. [Ipobiemsl,
CBSI3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX MpenapaToB. Bpeanbie mpuBbIYKY U (haKTOPBI, pa3pyllaioliye
3JI0pOBbE (KypeHue, yrnoTpebaeHue aakorois, HapkoManus). Parmonansnoe nuranue. luwyesvle 000asKuU.
OcHogbl nuuesoti Xumuu.

XuUMHS B TIOBCEJHEBHOM >KM3HU. MoMIIHEe U YHUCTAIME cpenactBa. Cpedcmea 6opvbOvl ¢ Oblmosbimu
HacekoMbIMU: peneiienmsl, uHcekmuyuosl. CpecTBa JIMYHOW TUTHEHBI W KocMeTuku. [IpaBuiia
6e30macHoil paboTHI C €AKUMH, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, CPEJCTBAMHU OBITOBOW XMMUHU.
XUMHUS U CeNbCKOE X0341iCcTBO. MuHepalibHbIE U opraHrueckue ynoopenus. CpeacTsa 3aluThl pacTEHUI.
Xumus v 3HepreTuka. [lpupoiHbie ICTOYHHUKY yrieBo10poaAoB. [IpupoaHblii 1 monyTHbIN He(QTAHOM ra3sbl,
X cocTaB U ucrnonb3oBanue. CoctaB HedTH U ee mepepaborka. HedrenmpoaykTel. OKTaHOBOE YHCIIO
Oensuna. OxpaHa OKpyKaromel cpeasl mpu HedTernepepaboTKe W TPAHCIOPTHPOBKE HEPTETIPOIYKTOB.
AnbTepHAaTUBHBIE UCTOUHUKH YHEPTHUH.

Xumusi B crpoutenberBe. lLlement. beron. [Togbop onTUManbHBIX CTPOUTEIBHBIX MaTEpPHATIOB B
MPAKTUYECKOU EATETbHOCTH YEJIOBEKA.

XuMus M 3KOJOrus. XUMHUYECKOE 3arpsA3HEHHME OKpYXKArolleW cpelapl W ero mnociaencrsus. OxpaHa
ruzapocdepsl, MOUBbI, aTMOC(EPHI, (PIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.

Tunbl pacyeTHbIX 3a1a4:

Haxoxnenue MonekynsipHoi (popMynbl OpraHHUECKOro BEIIEeCTBa MO €ro MIOTHOCTH U MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIUX B €r0 COCTaB, UM MO MPOAYKTaM CTOPAHMUS.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

Pacuetsl mMacchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CJIM OJHO U3 BEILECTB JIaHO B
M30BITKE (MMEET MPUMECH).

PacueTsl MaccoBoii MM 00BEMHOM JJOIM BBIX0/1a MMPOIYKTA PEAKLIUU OT TEOPETHUECKH BO3MOXKHOTO.
Pacuers! TernoBoro ¢ dexra peakuu.

PacueTsl 00bEMHBIX OTHOIIIEHU TA30B MPU XUMHUECKUX PEAKITHIX.

Pacuets! Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIIH OJHO U3 BEIECTB JaHO B BHUJIE
pacTBopa C OIpPENEIEHHON MacCOBOM J10JIEH paCTBOPEHHOT'O BEILIECTBA.

TemMbl npakTHYecKUX padoT:

[TpakTrueckas padota Nel OmnpezneneHne Ka4eCTBEHHOTO COCTaBa OPTaHMYECKUX COCTMHECHUM.

IIpaxTrueckas pabota Ne2. PacniosnaBanue [1J1IaCTMACC u BOJIOKOH.



3. TemaTnyeckoe NJIAHUPOBAHHE C y4eTOM padoyeii MPOrpaMMbl BOCIIUTAHUS €

YKa3aHueM KoJau1eCcTBa 4aCcoB, OTBOAUMBIX HA H3YUYCHUE KaKI0i TeMbl

Bcero ypokos — 35
[IpakTuyeckue paboThI — 2

KonTtponsHabie paboTsI - 3

10 kiaace

Ne HaumenoBanue pa3jiesion, Monayab «lIkoabHBIA YPOK» Kosn4ecTBo
TeM 4acoB
1 OcHOBHbIE nousitus | Jenp 3nanuil. MexayHapoaubiii  JleHb 3
OpraHMYECKON XUMUU HIKOJIBHBIX OMOIHOTEK.
2 VYrieBo10posl Bcepoccuiickas onumnuaga HIKOJIbHUKOB. 11
bubnuorpaduuecknit YPOK.
Bcepoccuiickuit  ypok  0e€301acHOCTH
IIKOJILHUKOB B ceTu HHTepHeT. YpOok-
nccaea0BaHue.
3 Kucnopoconepxamniue Henb poxxknenust M.B. JlomoHocoBa. Ypok- 10
OpraHMYECKUE COETUHEHUS uccie0BaHue. YPOK-IKCKypcHsl (OHJIaiiH-
IKCKYpCHS).
4 A3or um  cepocoiepramue | YpOoK-UCCIeA0BaHUE. Y POK-TYPHUP 4
COCIUHEHUS Henp poxnaenue .M. Menneneea /lenn
5 bunomnornyecku akTuBHbIe | Pocchiickoii Hayku. BceMmupHBIM J1€HBb 4
BEILIECTBA nMmyHutera. Yac 3emnu. BcemupHbliit
JeHb TUKOW mpuponbl. Jlenp 3eminu. JleHb
Poccuiickoit  Hayku.  YPOK-dKCKypcus
(oHmaitH-3KkcKypcus). BceMupHblii  1eHb
nmMmyHurera. Yac 3emuun. BcemmpHbIii
J€Hb TUKOM npuposl. JleHb 3emin.
6 BricokoMoIIeKyIIIpHbIE Jlenp xumuka. Ypok-urpa. 3
COEIMHEHUS «3a crpanuniamMu yaeOHuKOBY. Jlekaga MO
€CTECTBEHHBIX HayK.
Bcero 35




Bcero ypokos — 34
[IpakTuyeckue paboTel — 3

KontposnbHbie paboThI - 3

11 kaace

Ne HaumeHoBaHue pa3iesioB, TeM Monayab «lIKkoAbHBIH YPOK» KosnuecTBo
4acoB

1 | [ToBropenue kypca 10 knacca Henp 3unanuii. MexayHapoansii  [lenb 1

IIKOJIbHBIX OMOIHOTEK.

2 | TeopeTrnueckne OCHOBbI XUMHH 19
Baxueiimue xumuyeckue | Beepoccuiickas onMMnuana IIKOJBHUKOB. 4
IIOHSITHSL U 3aKOHBI bubnuorpaduueckuii YPOK.
CrpoeHue BeniecTBa Bcepoccuiickuit  ypok  6e3omacHoCTH 3
XVMHYECKUE PEAKIIUH LIKOJIBHUKOB B cetu HHTepHer. Ypok- 3
PacTtBOpsI HCCIEN0BaHUE. 5
DJIEKTPOXUMUYECKUE PEAKITUU Henb poxaenus M.B. JlomoHocoBa. Ypok- 4

UcclieIoBaHuEe. YPOK-IKCKypcus (OHJIaiH-
9KCKYpPCHS).

3 | Heopranuyeckasi Xumust 11
Meranibl Ypok-uccnenoBanue. Y pok-TypHUD 6
Hemeramnsr Henp poxnenue [I.M. MenneneeBa [lenn 5

4 XuMHA 1 KU3Hb Poccuiickoii Hayku. BcemupHblil J1€HB 3

nmmyHurera. Yac 3emun. Bcemuphbiii
JeHb TUKOoW mpuponbl. Jlenb 3eminu. JleHb
Poccuiickoii  Hayku.  YPOK-DKCKypcus
(oHnaifH-3KcKypcus). BceMupHblii  1eHb
nMmMmyHurera. Yac 3emun. Bcemuphbiii
J€Hb TUKOM npuposl. JleHb 3emin.
JleHnb xumuka. Ypok-urpa.
«3a crpanunamMu yaueOHuKOBY. Jlekaga MO
€CTECTBEHHBIX HAYK.

Bcero 34
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