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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «XuUMUs: Teopus U npakTukay st 10-11 kimaccoB
cocTaBlieHa B cOOTBEeTCTBHU ¢ DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaPTOM
cpenHero obmiero oOpa3oBaHUs, YTBEP)KICHHBIM IpuKazoM MuHucTepcTBa 0Opa3oBaHHs U
Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413 «O06 yTBepkIACHUU M BBEICHUU B
neiictBue @enepalibHOIO rocyAapCTBEHHOr0 00pa3oBaTENIbHOIO CTaHAApTa CPEIHEro OO0IIEero
oOpa3oBaHus», npukaza Munucrepcrsa npocseuienuss PO or 12 asrycra 2022 r Ne 732 "O
BHECEHUU M3MEHEHUH B (eiepaibHbIii TOCYIapCTBEHHBIN 00pa30BaTeIbHbIA CTAHAAPT CPEIHETO
oOmiero o0pa3oBaHMs, YTBEPXKACHHBI MpukazoM MuHHCTEpCTBA OOpa3oBaHHMs UM HAyKU
Poccuiickoit @eneparuu ot 17 mas 2012 r Ne 413", mpukaza Munnpocsenienus Poccun ot
18.05.2023r N 371 "OO6 yrBepxaeHuu ¢enepaabHOi 00pa30BaTENBHON MPOrPaMMBbl CPEIHETO
oOmiero obpa3zoBaHus'", HA OCHOBE OCHOBHOH 00pa30oBaTeNIbHON MPOrpaMMbl CPETHETO OOIIEro
obpazoBanuss MAOY CII Ne 3, yrepxkaennoit npukazom MAOY CIII Ne3 or 30.08.2023
Ne192).

PabGouas mporpamma mpenycMaTpuBaeT U3ydeHUE y4eOHOTO Kypca «XHMUs: TEOpHs U
npaktuka» B 10 kiacce — B oobeme 1 yac B Hepenmto, utoro 34 vaca B rox; B 11 kitacc — B o0beme
1 yac B Heaear0, UTOro 34 vaca B rofl.

[Tporpamma yueOHOro Kypca oOecrneunBaer:

. YIOBIIETBOPEHNE MHANBUYATBHBIX 3aIIPOCOB 00 YJAIOIITUXCS;

. 00111€00pa30BaTeNbHYI0, OOMIEKYIBTYPHYIO COCTABIISIIONIYIO TIPU TOJYyYE€HUU
cpemHero o0miero oopa3oBaHus;

. pa3BUTHE  JIMYHOCTH  OOYYarONIMXCs, WX  TO3HABATENbHBIX  WHTEPECOB,
WHTEJJIEKTYaTbHOU U IEHHOCTHO-CMBICIIOBOM chephl;

. pa3BUTHE HABBIKOB CAMOOOPA30BaHUs M CAMOTIPOCKTUPOBAHUS;

. yrayOneHue, pacuiipeHue U CHCTeMaTH3allui0 3HaHWM B BBHIOpAHHOW 00IacTH
HAyYHOTO 3HAHUS WM BUA NESTEIbHOCTH;

. COBEPIIICHCTBOBAaHUE  HMMEIOMIETOCSI W MPUOOPETeHHE  HOBOTO  OIBITA
MO3HABATEJIbHON 1€ATEIbHOCTH, MPOPECCHOHATBHOIO CaMOOIIPeIeTIeHHs 00yYaroINXCS.

[Iporpamma KOHKpPETHU3HPYET COACp)KaHHE TpeaMera «XUMHUsS» U JaeT MPUMEPHOE
pacmpezeneHue y4eOHbIX YacoB MO COAEePKATETFHBIM KOMIIOHEHTAM U pa3zeliaM.

JlanHast mporpamMma TapaHTHUpyeT oOecmedyeHue eauHCTBa  00pa3oBaTeNbHOTO
MIPOCTPAHCTBA 3a CYET MPEEMCTBEHHOCTH, HHTETPAINH, PEOCTABICHHS PABHBIX BO3MOXKHOCTEH
M KauecTBa O0Opa30BaHUsA, MOXKET HCIOIb30BaThCsl O00pPa30BATENbHON OpraHu3aluel Mpu

pa3paboTke 00pa3oBaTeIHLHON TPOTPAMMEL.



Conepkanne [IporpaMmbl CTPOUTCS C y4€TOM PETHOHAIBHBIX OCOOCHHOCTEH, YCIOBUMA
0o0pa3oBaTeNbHBIX OpraHHW3alMii, a TakXke C YYEeTOM BOBJICYCHHS OOYYaIOIIUXCS C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBBS.

Ocnogubie yenu W3ydeHUs: ydeOHOro Kypca ««XHMHA: TeOpUsl M NPAKTUKA» -
CUCTEMHOE M OCO3HAaHHOE OCBOCHHE XMMHYECKUX 3HAHWI, OBJIAJICHUE METOJaMH MO3HAHUS U
UCCJICIOBAHUS XMUMHUYECKUX BEIIECTB, MPUMEHEHUS IOJYYCHHBIX 3HAHUW [JIsl TIOHUMAHMS
OKPY>KaIOIIIET0 MUPA.

OcHosHble 3a0auu.

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS, XUMUYECKOTO MBIIUICHUS MJI1 TOHUMaHUS
pOJIM XUMUU B TIO3HAHUH MPUPOJIBI U €€ 3aKOHOB;

CO3JIJaHUE YCJIOBHH JISI CAaMOCTOSATEIBHOIO IOJYyYEHHUs, MEPepadOTKU U MPUMEHECHHS
XUMHUYECKHUX 3HAHUH;

pa3BUTHE MOTHUBAMU OOYYAIOIIUXCS K TIPOJOIDKEHUIO €CTECTBEHHO- HAyYHOIO
oOpa3zoBaHus;

(dopMHEpOBaHNE XUMHUYECKON, SKOJIOTUIECKON KYIBTYpPhI 00 yJarOIIUXCSL.

Conepxanne yueOHOro Kkypca «XHMHUSI: TeOpHsi M NPAKTHKA» IPEACTABICHO
KPYIHBIMHM pa3/iejlaMHi, HauyuHasi C OPraHM4YecKOoW XUMHUM M 3aKaH4yMBas CHCTEMaTu3aluen
3HAHUW MO TEOPETUYECKUM OCHOBaM OOIIed M OpPraHWYecKOM XMMHUH Ha OCHOBE BEAYIIMX
3aKOHOB M TEOpUM XUMHUYECKOW HaykW. Pasnensl jkenaTeapHO M3y4aTb B IPEACTABICHHOU
N0CJIEI0BATENbHOCTH, T.K., 3TO MO3BOJISIET CPOPMHUPOBATEH y 00YUAIOLINXCS LEIOCTHYIO CUCTEMY
XAMHYECKUX 3HAHUM.

[IporpaMMHBIi  MaTepuan OTpa)kaeT BCE COBpPEMEHHBbIE 3alpochl O00IIecTBa K
XMMHUYECKOMY 00pa3oBaHMIO — MPUMEHEHHUE HJIeH pa3BUBAIOILEro OOyueHHUs] XHUMHUH, CO3/1aHUE
YCIIOBUH JUIsl MEXIPEAMETHON UHTEIPALUU, UCIIOJIBb30BAHUS

BO3MOXKHOCTEM mpenMera Uil COLUAJM3allMM W WHJIMBUIYaJbHOTO  Pa3BUTHUS
o0ydJaronuxcs.

Llennocmuvie  opuenmuper  IlporpamMmbl  ONpEAENSAIOTCS  HANPABIEHHOCTHIO Ha
HAIlMOHAJbHBIA  BOCHHUTATENIbHBIA  HMJ€aJl, BOCTPEOOBAaHHBIH COBPEMEHHBIM POCCHUICKHM
00LIECTBOM U TOCYIaPCTBOM.

[Tporpamma npenycmatrpuBaeT obecrieueHre yriryoIeHHOH NoAroTOBKHOOYyYarouXcst 1o
xumun. IIporpamma mnpenaraer Oosnee TayOOokoe H3y4deHHE BEAYIIUX HJEH U TEOPUHU
XUMHUYecKoi Haykd. C MOMOIIBIO CPaBHUTENBHOIO 0000IIEHUs 00LIe 1 OpraHuuecKol XUMUHU
pacKkpbIBalOTCd OCOOEHHOCTH CTPOEHHSA XUMHYECKHX BELIECTB, (OPMUPYETCS TOHATHE O

B3aUMOCBA3HU OPraHUYCCKUX H©W  HCOPraHUYCCKHX COC,I[PIHGHHfl, XHUMHUYCCKUX peaKquI,



UCIIOJIb30BAaHUS €IMHBIX METOJOB TMOJYYEHHS] W HCCIEAOBAaHUS XUMHUYECKHX BEIIECTB.
IIporpamma MO3BOJIAET CO3/1aTh XMMHUYECKYIO KapTHUHY OKPYXKAlOLIEro MHUpPa, BKIIOYAOIIYIO
KOMIIOHEHTHI )KUBOW U HEKUBOUN IIPUPOJIBI.

Copepxanune [IporpamMmbl pa3paboTaHO B COOTBETCTBUU C TPEOOBAHUAMU COBPEMEHHOMN
TUJAKTUKA M BO3PACTHOM IICHXOJOTMUM HANpaBlI€HO Ha pelleHue 3anady  o0O0OIIeHHs
TEOPETUYECKUX OCHOB OOINEH, HEOPTaHMYECKOM XMMHUU M OPraHWYeCKOH XMMHHU C OMOpOH Ha
dyHaaMeHTalbHBIE TOHATHSA, 3aKOHBI W TEOpPHH. Benyiryio poiib B pacKpbITHE COJCpKAHUS
MPUHAJICKNAT IEKTPOHHON TEOpUHU, MEPUOJUYECKOMY 3aKOHY M CHUCTEME 3JIEMEHTOB, TEOPUU
XUMHUYECKOIO CTPOCHUS BELIECTB.

[Iporpamma y4eOHOro Kypca «XMMHSI: Teopus M NPAKTHKa» IpeICTaBlIeHA
CIIEIYIOINMH COAEP/KATEIbHBIMU KOMIIOHEHTAMU:

YrneBonoposl;

Kucnopoacoaepxaniue OpraHUYEeCKUe BEILECTBA.

A3oTcoaepKaleopraHMuecKre BEeCcTBa;

BemecTBa XUBBIX KICTOK;

BricokoMoIIeKyIIpHbIE OpraHu4ecKue BELECTBA, BOJIOKHA; BemiecTBo;

XuMH4uecKas peakuus;

KomnuekcHble coequHenust U kpucramoruapatel;Kinaccuduxanus BemecTs 1 Ux
CBOMCTBA;

CrnaBbl M HHTEpMETAUINABI; MHOTooOpazue OpraHuyeckix BEIECTB;

ITo3HaHKe U IPUMEHEHUE BELIECTB U XUMUYECKUX PEaKIIHil.

Ipunyunsi u ocobennocmu cooeporcanus Ilpoepammol:

[IpyHIMIT CHCTEMATMYHOCTH M TOCIEAOBATEIBHOCTH IIPEAIOIAracT BbIJICICHUE B
U3y4aeMOM MaTepHalle BEAYIUUX UACH U TEOPHil, BBICTpPAMBAaHUE JIOTUYECKON CUCTEMBI Kypca U
y4eOHOro Marepuana BHYTPH OAHOM TeMmbl. [IpMHIMI CHCTEMHOCTH M IOCIEA0BATEIbLHOCTH
IIO3BOJISIET COXPAHUTH COOTHOIICHUE MEX]Y TEOPETHUYECKHMH IOJIOKEHUSMH M NPAKTUYECKON
cocTaBisioIed Kypca. Peannsyercss B MOCIeAOBATEIBHOCTH TEOPHUH, NPAKTUKH, KOHTPOJIS M
CaMOKOHTPOJIS y4alUXCsl.

[TpuHIMI HENPEepBIBHOCTH MO3BOJISIET OPraHU30BBIBATH O0yUEHHE C OMOPON Ha 3HAHUS

XHUMHH, IMOJIYYCHHBIC Ha CTYIICHAX Ha4vaJIbHOI'O O6H.[€FO n OCHOBHOT'O



obOmero oOpa3oBaHMs, a TaKKe Ha >KH3HEGHHBIM OMBIT oOydwaromuxcs. Kpome Ttoro,
OOJIBIIYIO POJIH UTPAIOT 3HAHUS, CPOPMUPOBAHHBIC APYTUMHU MTPEIMETHBIMH O0JIACTIMHU.

[lpuHIMI ~ JOCTYNHOCTH W HMHAUBUAYaJIH3allMM CTPOUTCS Ha Yydere Y4eOHBIX
BO3MOXKHOCTeH oOyuatonuxcs. Ilo3Bonser BbIOpaTh ONTUMANbHO Y4YeOHBIH MaTepua,
COOTBETCTBYIOIIMKA BO3PACTHBIM, (DU3HUECKUM, IICUXOJOTUYECKMM U HHTEIUIEKTYalbHbIM
ocobeHHoOCTAM o0y4aromuxcs. O0ydeHne XMMUYECKOMY CO/ICPIKaHUIO OCTACTCS JOCTYITHBIM, HO
MO3BOJISIET YMCTBEHHO M MHTEIICKTYaIbHOPA3BUBATh 00YJaIOLIHXCS.

[IpyHuMn BapUaTHUBHOCTH B OpraHuM3alud o0pa3oBaTENbHOM JIEATENBHOCTH JaeT
BO3MOXXHOCTh ISl Pa3IMYHBIX BapUaHTOB peallu3allid TEOPETUYECKON M MPAKTUYECKOW YacTu
Kypca, MCXOJIs M3 OOECIEYEHHOCTH Kypca MaTepHaIbHO- TEXHHYECKHM, WH(POPMAIMOHHBIM,
METOAMYECKHM O0€CleueHueM, OCOOCHHOCTSIMU pa3HBIX TPYNI OOYYaloOUIMXCS B KIacce.
[To3BonsIeT MCKAaTh KOHCTPYKTHBHBIC MYTH OpPraHU3allMU y4yeOHOW IEesTeNbHOCTH HE TOJIBKO
YUUTEINI0, HO U 00YYaroIIMMCS.

[lpuHIIn MHHMMakca B OpraHU3alMM O0pPa30BATEIbHON JESTEIBHOCTH IO3BOJISET
00y4aromuMcsi OCBOUTH 0053aTENbHYIO YacTh peanu3yeMoil mporpammbl. OIHAKO Mporpamma
JAeT BO3MOXKHOCTh Pa3BUTHIO TBOPUECTBA, MHTEIUICKTA YYAIlUXCS Yepe3 ydyacTUe B MPOEKTHOM
JESTEIIbHOCTH, B UCCIEI0BATENbCKON JEATEIbHOCTH, B PEIICHUH 3a/1a4 MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.

CucreMHO — JeATENbHOCTHBIM MoOAX0A, peanuzyembld B Ilporpamme, mno3Bossier
(dbopMHpOBaTh JIMYHOCTHBIE, METANpPEIMETHbIE M IpPEeIMETHblE pPEe3yibTaThl, O0O3HAYECHHBIE
(denepanbHBIM TOCYAApCTBEHHBIM 00pa3oBaTEeIbHBIM CTaHIAPTOM B MPEIMETHOM o00sacTH
€CTeCTBEHHO-HAYYHOTO 00Pa30BaHMUs C YI€TOM MHINBUIYAIBHBIX OCOOCHHOCTEH yUaIIuXCs.

Conep:xanue yueOHOTo Kypca

Yraesogopoanl. (18 yacos)l.1: Beaenue. (4 yacon)

CrpoeHust aTomMa yriiepoaa B HOpMaJIbHOM U BO30Y>KICHHOM COCTOSIHUSX. DJIEKTPOHHbBIE
U DJIEKTPOHHO-Tpaduueckre GopMyIibl aToMa yriiepoja.

['uOpunnzauust opburtaneit Ha npumepe artoma yriepoja. Bunuel rubpuamzanuu.
['eomeTpuss MOJIEKYJl PacCMOTPEHHBIX BellecTB. KpaTHOCTb yriepoj - YIiepoJIHBIX CBS3EH.
Oco0ble BUJIbI CBS3H B OPTaHUYECKHUX BEIECTBAX: G —CBS3b U T — CBSA3b.

HomeHnkiarypa  OpraHWYecKMX  COCOUHEHHWH:  CHCTEMAaTH4ecKas, TpUBHAJbHA,
pannoHanbHas. OOIIMe TPUHIUITE TOCTPOCHUST HA3BaHUH OPTaHUYECKUX BEIIECTB, YIIPAKHEHUS
— cocTaBiieHHe (OopMyJI 110 Ha3BaHUSAM M HA0OOPOT.

Bunsl u3omepun OpraHM4ecKHX COEJUHEHUH: CTPYKTypHass W IPOCTPAHCTBEHHAS.
ANTOPUTM peleHHs 3aa9 Ha BEIBOJ ()OPMYIT BEIIECTB IO MACCOBBIM JIOJISIM JIEMEHTOB.

[TpenensHbIE YriaeBO0POIbL. (4 YacoB)



Aunkanbl. [lapaMeTpbl XUMHYECKOW CBSI3U, MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYI,
NOHATHE O KOH(popManuax, BuAbl KoH(opmaruii. CBS3b NPOCTPAHCTBEHHOTO CTPOCHHS H
YCTOMYMBOCTH BELIECTB.

OcoOeHHOCTH MPOTEKaHHs] XMMHMYECKHX PEaKIUil ¢ ydacTHEM aJKaHOB, MEXaHU3M
peaxkuu cBOOOIHO-PAUKATBHOIO 3aMELICHUSI.

[Muknoankanbl. OCOOEHHOCTH CTPOEHMS U CBOMCTB LIMKJIOAIKAHOB: PEaKIIMH3aMELICHUS
Y TIPUCOEINHEHUS.

Pemenue 3a1a4 Ha HaXO0XKJICHUS MOJIEKYJIIPHBIX

bopMyTOpraHMYECcKUX BEIEeCTB MO MPOYKTaM CrOpaHUsl.

HenpeneabHble yrieBoaopoasbl. (6 4acos)

IIpupona JBOMHOM  CBA3M B QINKEHaX W aJKaJHMCHaX. Oo6paszoBanue UIapay

OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUU C YYACTUEM AJIKEHOB.

Anxunsl. [Ipupona TpoitHoii cBsizu. OOpa3oBaHUe U MapamMeTpbl TPOMHOU CBsi3u. Bumsl
HU30MEPUH.

Peakuuu nprcoegHEHN U 3aMEIICHUS B AJIKMHAX.

OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU C YHACTUEM AJIIKUHOB.

Pemenue 3a1a4 Ha HaxOXJIEHUSA MOJIEKYJISPHBIX bopmyn
YIIIEBOAOPOAOB 110 001IeH popmyie BemecTsa.

ApoMaTH4YecKHue YriieBoaopoasl. (4 yacoB)

[Tpupona apomaTuyeckol CBs3M, €€ BIIMSHHE Ha PEAKIHMOHHYIO CIIOCOOHOCTHBEIIECTB.
N3omepust 1 HOMEHKJIAaTypa apeHOB. MeXaHM3M peakIMH 3JIeKTPOPHUIBLHOIO 3aMeIleHUs Ha
npumepe OeH3051a U eroroMoJoroB.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAaKIUU, MPOTEKAIOUIMEe C Y4YacTHEM TOMOJIOTOB
OeH3ona.

OOmme  crmocoObl  MPOMBIIUIEHHBIX M Ja0OpaTOPHBIX ~ CHOCOOOB  MOJIyYEHMS
YTJIEBOJOPOIOB.

I'eneTnyeckas CBA3b yriI€eBOJOPOIOB.

Kucaopoaconep:xamme OpraHn4yecKme BellecTBA. A3oTcoaepxxanue
OpraHu4ecKue BelecTsa.

CnupTbl. (4 yacoB)

Kucnoponconepkamue  opraHudeckue — BemiectBa.  OYHKIMOHAJIbHBIE  TPYIIIbI
(ruppocorpymnmna, KapOoHHIbHAs, KapOOKCHibHas1). B3auMHOe BIUSHHE aTOMOBB MOJIEKYJax
OpPraHMYECKUX BEIIECTB, COJEPIKALINX KHCIOPOI.

Pacnipenenenrie  37I€KTPOHHOM  IUIOTHOCTM B MOJIEKYJaX  CHOMPTOB  Pa3HBIX

TOMOJIOTHUECKUX PAJIOB: MPEeNIbHbIX, HEMPeAeNbHbIX, apoMaTHueckux. OOmas XapaKTepucTuka



XUMHYECKHX CBOMCTB CHUPTOB. Peakuyuu 3aMmeIleHus, NPOTEKAOIIHE B YIVIEBOAOPOJHOM
panukaile CliupTOB.

OcoOeHHOCTH CTpPOEHUS U CBOWCTB MHOTOAaTOMHBIX CHUPTOB. DEHOJBI, CTPOECHHUE,
CBOWCTBA, OpUEHTALUS B OEH30JbHOM KOJIBIIE.

[TpomblIeHHbIE U 1a00paTOpHbIE CIIOCOOB! MOMYYeHUs CIMPTOB U (eHona. MexaHu3m
peaKknuy HyKJICO(DUIHHOrO 3aMElIeHHs] Ha NpUMEpe MOJIYYCHHUsI CHHPTOB U3 TaJIOTCHAJIKAHOB.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU C YHaCTUEM CIIUPTOB.

KapoouunabHble coequnenns. (2 yaca)

I"'omonornyeckue psnbl  KapOOHMIIOB. Knaccudukanus. N3omepus

MHOMEHKJIaTypa. DJIEKTPOHHOE CTPOEHHE, B3aUMHOE BIIMSIHUE B MOJIEKYJIaX.

XHUMHUYECKUE CBOMCTBA  QJIbJETUIOB U  KETOHOB. Mexanuszm

peakuuii HykJIeo(UIbHOTO IPHUCOEAWHEHHs] Ha IMpUMepe albJErHI0B U KETOHOB.
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU C yYaCTUEM ajbJAETUAOB MKETOHOB.

KapOokcuibHble coeuneHus. (4 4acoB)

CocraB, kmaccuukanusi, HW30MEpUs W  HOMEHKJATypa KapOOHOBBIX  KHCIIOT.
DIEKTPOHHOE CTPOEHUE, B3AUMHOE BIIMSHUE B MOJIEKYJIaX.

Ocobble CBOICTBa HEKOTOPBIX KapOOHOBBIX KHCJIOT:

MypaBbUHOM, NAIBMUTUHOBOM, cTeapuHOBOW. Mbuia. OTHOIIEHHE MblIa K KECTKOU
BOJIE.

HenpenenbHble, 1ByXOCHOBHBIE M apoMaTHyeckhe KUCIOThl. OCOOEHHOCTH MX CBOMCTB.
CriocoObl  moJlydyeHHMsI  JBYXOCHOBHBIX  KHCJIOT. B3auMOCBs3b  KHCIOpPOJACOJEpIKAIIUX
OpraHMYECKUX BEILECTB.

Pemenne 3a1a4 Ha HAaxOXKJICHUE MOJIEKYJIIPHOMI bopMyIbl
OpPraHMYECKOT0 BEIIECTBA, CONEPKALIETO KUCIOPOJ,.

AMuUHBI. (2 yaca)

AMUHBI. OCHOBHOCTB aMUHOB,  OOYCIIOBJIEHHAs 0COOBIM

CTPOEHUEMAaMUHOTPYIIIBL.

AHnnnH. OCHOBHBIE CBOMCTBA aHWJIMHA B CPAaBHEHUU C AMMHAMU M aMMHUAKOM.

OpuenTanus B O€H30JIbHOM KoJjblle. MexaHu3M peakuuu 3uHUHA. Pemenue 3agau Ha
HaXO0X/IEHNE MOJIEKYJISIPHON (OpMYJIIbl OpraHMYeCKOrOBEIECTBA, COIEPIKAILETO a30T.

BemecTBa JKHUBBIX KJIeTOK. (3 4acoB)

XKupbl. OcobeHHOCTH CTpPOeHMs, COCTaB U Kiaccudukamus >xupoB. CBoHcTBa
IIPEJENbHBIX U HENPEIEIbHBIX JKUPOB.

Monocaxapuasl. Kiaccudukanus, coctaB, H30MepHs, TayToOMepus, OINTHYECKas

n3omepusi. CBOMCTBA MOHOCAXapHuJI0B HA OCHOBAHWU MX COCTaBa U CTpoeHMs. Onurocaxapumisbl,



nonucaxapuapl. CTpoeHre, HAaXOXJIECHHE B MpUpoAe. XHUMHYECKHE CBOMCTBA: OKHCIICHUE,
KUCJIOTHBIA TUIPOJIH3.

AMUHOKHCIOTHI —aM(OTEpHBIE OpraHMYECKHE COCTUHEHMsA. B3zaumMHOe BIMAHUE NBYX
GyHKIMOHAJIBHBIX TPYII JApyr Ha JApyra. benku — mnpupoansie mnonumepsl. [uaponus,
JeHaTypalus, IBETHbIE peaKuu Ha OeKu.

BbIcoKOMOJIeKy/ISIPHbIE OPraHMYecKHe BellecTBa, BOJIOKHA. (1 yac)

[Tonmumepsl, 0CcOOEHHOCTH CTpOEHHUS, buznIecKkux CBOICTB,

CrocoObI MOYYEeHHUs TOJUMEPOB: MOJIUMepU3alus, MoJIuKoHaeHcanus. [InactMaccsl.
Bonokna, kmaccudukanus, MPOU3BOJACTBO BOJOKHA KalpoH W JaBcaH  peakuuen

MNOJIMKOHACHCAIIUH.

11 KJIACC

XuMu4ecKuii 3jeMeHT (4 yaca)

@opMBl  CYIIECTBOBAHUS XHWMHUYECKUX 3JIEMEHTOB. (OCHOBHBIE IIOHATHSA U 3aKOHbI
xumun. Ctpoenue  aroma. [lepuonnyeckuit 3akoH. Ilepuonnueckas cucrema
3JIEMEHTOB U CTPYKTYpa JEKTPOHHOI 000JI0UKH aTOMOB.

Xumuyeckue (opmysabl M pacueTsl MO HUM. 3aJayd Ha HaXOXICHHE XUMUYECKOU
(dhopMyIIBI BEIECTBA.

KonuuectBo BemectBa. Uucno ABoraapo. MossipHbiii 00beM ra3oB. ['a30Bble3aKOHBI.
AJNTOpUTMBI PEILIEHUS PACUETHBIX 3a/1a4.

AJNTOPUTMBI  pelIeHus AKCIIEPUMEHTANIBHBIX 33/lad TpU  U3YyYEHUU
HEOPraHUYECKUX U OPraHMYECKUX COEAUHEHUH.

BemectBo (4 yaca)

OJEeKTPOOTPULIATENBHOCTD XUMUYECKUX YIEMEHTOB.

Nonnas cBsa3b. Karnonsl u anuonsl. Knaccudukanuss MOHOB 1o cocTaBy (IpOCTBIE U
CJIOXKHBIE), 1IBeTa MOHOB. VMoHHBIE KpHCTauMueckue pemieTkd. CBONCTBA BEMIECTB C HMOHHOM
KPUCTAJUTMYECKOM PEIIETKOM.

Knaccugukanus KoBaIeHTHOM XUMHUYECKON CBSI3H.

MexmonexkynsipHass ¥ BHYTPUMOJIEKYJIApHAs  BOAOPOJHAs  CBA3b. MexXaHU3M
o0pa3oBaHUsl M 3HAYE€HUE BOJOPOAHOM CBS3M [UIsl OPraHU3allUd CTPYKTYp OHOIOIMMEPOB.
Merammyeckast CBA3b.

Knaccnpukanus xumuuecknx peakuuii (7 4acoB)

Pacuersl 00bEMHBIX OTHOIIEHHH ra30B MPU XUMHUECKHUX PEaKInsixX

DNEeKTPOTUTHYECKAS] TUCCOLUAINS HEOPTaHMYECKUX U OPTaHUYECKUX KHCIIOT, LIEIOYEH,

cosieii. Peakinu mosHOTO OOMeEHA.



Pacuertsl, cBA3aHHBIE C KOJIMYECTBEHHBIM COCTABOM PaCTBOPOB.

CxkopocTb XUMHUYECKON PpEaKLMH. [TonsrTust «GHTAJBINSY, «IHTPOIUS»,
«oHeprus ['nb6cay». O6paTrMble U HEOOPATUMBbIE XMMUYECKHUE PEAKIIMNA. XUMHUUYECKOEPAaBHOBECHUE U
ycioBHs ero cmenieHus. Pemenue 3agad o teme: «CKOpOCTb XMMUUYECKOM peakLnm»

TeroBbie ekt XUMHUYECKUX PEaKIIH, 3akoH ['ecca. PacueTsl

NOTEPMOXUMHYECKUM YPaBHEHUAM

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH. MeTo/ 371€KTPOHHOTO M 3JIEKTPOHHO-
MOHHOTO Oananca. Biustaue cpenpl Ha mporekanue OBP.

['unponu3 opraHMYECKUX W HEOPraHWYECKUX coequHeHuil. OOpaTuMblil THAPOIU3,
HeoOpaTUMbI T'HApPOAU3 M OOMEHHBIM rujponu3. BomoponHblli mokaszarenb. OJIEKTPOIN3
pacIu1aBoB U pacTBOPOB BELECTB.

KommiekcHble coemHeHus1 1 KpucTauiornaparsl (14ac)

Koopaunanuronnas teopus A. Bepaepa. KommnekcHbie

coemmaeHns1. Kiaccudukanus, HOMEHKIaTypa. XUMU4eckue cBorcTBa. [lomydeHune u
npuMmeHenue. Kpucrautornaparsl. Xumudeckue cBoucTBa. [lonydenne u npuMeHeHue.

Kaaccudukanus BemecTs u ux cBoiicTsa (5 yacoB)

XapaKTepucTUKa METaJIIOB TJIaBHBIX MOArPYII I—III

Ipymnit.

XapakTepucTuKa METaJUIOB — MEJIU, XpOoMa, JKeJie3a.

XapakTepuCcTUKa HEMETaJUIOB IaBHbIX noarpynn IV-VII rpymm.

XVMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEILIECTB PA3JIMYHBIX KJaccoB. B3ammocBs3b
HEOpPraHMYECKUX BEIECTB.

['eneTnyeckas CBA3b MEXy KJIaCCAaMH HEOPraHUYECKUX COEIMHEHUH .

CiutaBbl M HHTepMeTALTHABI (2 Yaca)

CriaBbl M MHTEPMETAJUIAIBI.

Pemenue 3aia4y Ha BbIUKCIEHHE MAacCOBOW JOJIM METalla B CIUIaBe, BhIBeAEHUE GOPMYII
MHTEPMETATUIOB.

MHuoroo0pa3ue oprann4ecKux BeuecTs (44acos)

OCHOBHBIE TIOJIOKEHUSI W HANpaBICHUS Pa3BUTHS TEOPUHM XMMHUYECKOTO CTPOEHUS
oprannveckux Beniects A.M. bytieposa.

Apomatudeckue YriaeBOAOPOAbl. JIEKTPOHHOE CTpoeHHe (YHKUHOHAIBHBIX TPy
KHCIIOPOI0COAEPIKAIINX OPIraHUUECKUX COETUHEHUN.

XUMHMUECKHE CBOWCTBA KHUCIOPOACOJAEPKAIMX OpPraHMYECKUX coeAuHeHn. CIoKHbIe
a¢upsl. XKupsl. Mbuta. YTiieBobI.

AwmyHEL. AMUHOKHCIIOTEIL. benku.



IMo3HaHMe ¥ IPUMeHEeHHE BelleCTB M XHMHYECKHX peakuuii (7 4acoB)

[paBuia paboTsl B 1abopatopur. MeTo b1 HCCIeJ0BaHNs OOBEKTOB.

KauecTBeHHbIE peakii Ha HEOPIraHUYECKUE U OPIraHNUECKUE BEILIECTBA.

Pacuersl Macchbl BeliecTBa Ui 00beMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA U3
YYaCTBYIOIIMX B PEAKLUH.

Pacuersl mMacchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKLUHU, €CIH OIHO U3
BEIIIECTB JIAHO B H30BITKE (MMEET MPUMECH ).

Pacuetsl Macchl (00beMa, KOIMYEeCTBa BEIIECTBA) MPOYKTa PEAKIMU, €CIIH OJJHOU3 BEIIECTB
JITaHO B BUJIE PACTBOPA C ONPEAECICHHON MACCOBOM JJ0JIEN paCTBOPEHHOI OBEILIECTBA.

3aauu Ha OINpeIeeHNE BbIX0/a IPOYKTa PEAKIIUH.

3agaun Ha onpeieNieHNe KOJIMYECTBEHHOIO COCTaBa CMECH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O KYPC

[TnanupyemMblie pe3ynbTaThl OCBOCHUS MPOrPaMMbI Y4eOHOTO Kypca «XUMHS: TeOpHus U
NPaKTHKa» YTOUHAIOT U KOHKPETU3UPYIOT OO0Ilee MOHUMAHUE JIMYHOCTHBIX, METANPEAMETHBIX
U IPEIMETHBIX PE3y/lbTaTOB KaK C MO3UIMI OpraHu3aluy UX JAOCTHXKEHUS B 00pa3oBaTeIbHOU
JIeATEIbHOCTH, TAK U CIIO3ULIUI OLIEHKU JOCTHUKEHHUS 3TUX PE3YyJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImuyHOCTHBIE Pe3yIbTaThl OCBOCHUS TpeaAMeTa «XUMHUSD» OTPAKAIOT c(HOPMUPOBAHHOCTD
OTbITa [T03HABATEIBHON U MPAKTUYECKOM JesTebHOCTH 00y4alolUXCsl B IPOLIECCEe pean3aluu
00pa30BaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYL[MOHHBIX IIPaB U 00SI3aHHOCTEH, YBaKEHUS
K 3aKOHY U NPaBONOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX U MPaBUJIAX MEXIMYHOCTHBIX OTHOUIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MPHU CO3/1aHUU YUEOHBIX TPOEKTOB,
pelieHny y4yeOHbIX U MO3HABATeNbHbIX 3314, BBIMOIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M TNPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY M apryMEHTHI
JPYTUX MpU aHAJTU3€ Pa3IMYHBIX BUJOB YUE€OHOH NesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUU;

YBa)KEHHs K TpOIlecCy TBOpYEeCTBAa B 00JACTH TEOPUM M NPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yjbTaT JJIUTENbHBIX HaOII0JCHUM,

KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O Tpyada y‘léHBIX " IMPAKTHUKOB;



UMHTEpeca M T[I03HABATEIbHBIX MOTHMBOB B TIONYYEHHHU U TIOCIEAYIOIIEM aHalHu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallUM, CBSI3aHHBIE C XHMHUYECKUMHU SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIEHMBATh CBOE IMOBEACHHE M IOCTYNKH CBOMX TOBapHILEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUIA MOCTYIKOB,;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbSI:

NOHMMaHHs LIEHHOCTEH 370poBOro M 0Oe30macHoro obpasza >KHW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHusl MpaBUi OE30MacHOr0 OOpaIleHUs] C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
KHU3HH, B TPYIOBOH JIEATEIHHOCTH;

NOHMMAHUS LIEHHOCTH IMpaBWJI WHIUBUAYAIbHOIO U KOJUIEKTUBHOIO O€301acCHOIO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCJEICTBUN W HENPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aJKOroJs,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENbCKOW JEATEeNbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUIEHUM MPaKTUYECKHX 33a7ad COLHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPAaKTHYECKOMY M3YyYeHHMIO IMpodeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 10 XUMUHY;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAO0BOM 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYAJIbHON TpaeKTOpUU 0Opa3oBaHus,
Oyaymeit mpodeccun U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 11€7IECO00Pa3HOTr0 OTHOIIEHMSI K MPUPO/IE KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHMS II100aJIBHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0eM, BIUSHUS SKOHOMHUUECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPeIbl;

OCO3HaHUA H€O6XO,Z[I/IMOCTI/I HUCITIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHWH OJ1d PEIICHU BOIIPOCOB



PaIMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOI'O HENPUATHUS AEHUCTBUH, NPUHOCAILLMUX BpPEIl OKPYXKAIOIIEH NPUPOIHOU cpele,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPUSTHBIE SKOJOTUYECKHE MOCIEACTBUS MPEINPUHUMAECMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJUYMS PAa3BUTOTO ASKOJOTHYECKOTO MBIIUICHHS, KOJIOTHYECKOW KYJIbTYpPHI, OIBITA
JIEATETLHOCTH  SKOJIOTUYECKOM HANpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHUS HAyKd U
00LIECTBEHHON IIPAKTHUKHY;

MOHMMAHUA CHeNU(UKH XUMUM KaK HayKd, OCO3HaHUS e€ poiu B (HOpMHUPOBAHHUH
paloOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYyKaroIeM
MHUpE KaK O €IWHCTBE MPHUPOJbI U YEJIOBEKa, B IMO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH U
petieHun mpo0IeM COXpaHeHHUsT TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XHMMHUHU JJIS COBPEMEHHOW IMBWIIM3AIMH: B €€
TYMaHHUCTUYECKOW HAIPAaBJICHHOCTH M Ba)KHOM POJIM B CO3/JaHUU HOBOW 0a3bl MaTepuaibHOU
KYJIbTYpHbI, B PEIICHUH TI00aJIbHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHUS YEIIOBEUECTBA — ChIPHEBOM,
OSHEPTreTUYECKOW, THUIIEBOM M HKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHUECKH KOMGPOPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJIOB TTO3HAHMS,
HCIIOJI3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIH30BATh MOJyYaeMbl€ 3HAHUS ISt
aHaM3a U OOBSICHEHHUS SIBJICHHUH OKPYKAIOIIEro MHpPa M MPOUCXOISIMIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB U UMEIOIINXCS JaHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BaTh XUMHUYECKHWE 3HAHWUS JUIS  pEIIeHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM A TENbHOCTH;

TOTOBHOCTA M CIMOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUU B COOTBETCTBHU C >KH3HECHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpyda B pPa3iIHUHBIX cdepax mnpodeccuoHaAITbHON

JIeSITENLHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMbI 110 XMMHUHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble i1 (POPMUPOBAHUS MHMPOBO33PEHHsI OOYYAIOUIMXCA MEXKIUCLUIUIMHAPHbIE
(MexXmnpenMeTHbIE) OOLIeHayUHbIe IOHATHS, OTPAKAIOLIHE LEJIOCTHOCTh HAyYHOH KapTUHBI MUpa
U crienr(uKy METO/I0B TIO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOIEeCcC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHKEe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yHUBEpcaJbHble  y4deOHble  JeiicTBus  (MO3HABaTeNbHbIE,  KOMMYHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaromme (GopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH |
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh ~ OOYYarOUIMXCS ~ UCHOJNb30BATh  OCBOEHHBIE  MEXJIUCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble yueOHble ICWCTBUS B I103HABATEIbHOH MU
COLIMAJIbHON ITPAKTHKE.

MertamnpenMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMUA Y4E€OHBIMH
[I03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe yueOHbIe 1eiicTBUS

1) 6a3oBble JIOTHYecKHUeE AeiCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBAaTh M aKTyaJIU3UpPOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpeNeNATh LEIM JeATeNIbHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUH HMX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIHHOCTH C MTOCTABJICHHBIMHU IENISIMU;

UCTIONIB30BaTh TIPU OCBOCHHH 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHHUS: BBIICTSATH
XapakTepHble TMpPHU3HAKM TMOHATHUM W yCcTaHaBIMBaThb HMX B3aUMOCBS3b, MHCIIOJIB30BaTh
COOTBETCTBYIOIIME MOHATUS AJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHWS W KPHUTEPHH JUIA KIACCH(PHUKAIMK BEIIECTB M XUMHYECKHX
peaKIuii;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXAEHUS (MHIAYKTUBHBIC, JEAYKTHUBHBIC, I10 aHAJIOTHUN),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYITHPOBATH
BBIBOIBI M 3aKJIFOUCHHS

OPUMEHSTH B MpOLEcce MO3HAHUS UCIONb3yeMble B XUMUU CUMBOJINYECKHE (3HAKOBBIC)
MO/IeINU, TPe0OPa30BBIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOI) 3JIEMEHTA,
XUMHYecKass (GOpMyia, ypaBHEHHE XHMHUYECKOM peakIud — TpH peleHHuH y4eOHBIX

MMO3HAaBATCIbHBIX W IMPAKTUYCCKHUX 3adayd, MPHUMCHATH HA3BAHHBLIC MOJACJIBHBIC NPCACTaBICHUS



JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LI M 33Ja4d  HCCIEJOBAaHUS, MCIIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSTEIIFHOTO IUIAHUPOBAHUS W TPOBEIACHUS YUEHHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBaTh YMEHMs HAOJIOJAaTh 3a XOJOM IPOLECCa, CaMOCTOSATENIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOJBl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE€3YJIbTATOB UCCIIEOBAHMSI, COCTABIIATH OOOCHOBAHHBIA OTUET O MPOJEIaHHOMN
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOW MCCIIEOBATEIbCKOM U IMPOEKTHOH JesTeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTENbHOMY IIOMCKY METOOB pEIICHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) pabdora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B Pa3IMYHBIX MCTOYHUKAX HHPOpMaLuu (Hay4dHO-TIOMYJIspHast
JauTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
AQHATM3UPOBaTh HMH(POPMAIIMIO DPA3JIMYHBIX BHJAOB M (OPM TPEACTABICHUS, KPUTUUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTH;

(dbopMynHUpoBaTh 3aNpoChl M NPUMEHATh pa3IMYHbIE METO/bl NMpPU IMOHMCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aj1ay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT UCIOIB30BAHUS HH()OPMAITMIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHNA H
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAaIbHYIO (JOpMY MpeJICTaBIeHHUs MH(POpMAIUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCITIOIF30BaTh HAYYHBIM S3bIK B KAauyeCTBE CpEACTBA NpH paboTe C XUMHUYECKOM
uH(popMalMel: NPUMEHATh MEXIpeaAMeTHble ((u3UYecKnue M MaTeMaTU4YecKue) 3HAKU U
CHUMBOJIBI, (opMyJbl, aOOpeBHATyphl, HOMEHKIIATYPY; MCIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE
CpeCTBa HAIJISTHOCTH.

NPEAMETHBIE PE3YJIbTATbBI

[TpeameTHbIE pe3ynbTaThl y4eOHOTO Kypca «XHUMHUS: TEOPHUs U MPAKTHKAY:

pacKkpelBaTh Ha IMpUMEpax poJib XUMUM B (OPMHPOBAHUU COBPEMEHHON Hay4yHOMH
KapTUHBl MHpA U B MPAKTUYECKOH NESATETBHOCTH YEIOBEKAa, B3aMMOCBSI3b MEXIY XUMHEH U
JPYTUMH €CTECTBEHHBIMU HayKaMH;

WUTIOCTPUPOBATh Ha MpHUMEpax CTAHOBIIEHHWE U HBOJIIOLUIO OPTaHUYECKOM XMMHMH Kak



HAyKH Ha PA3JIMYHBIX UICTOPUUYECKUX TAIAX €€ PA3BUTHS;

YCTaHABJIMBATh PUYMHHO-CIICCTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M NEPUOJANYECKUM N3MEHEHUEM CBOMCTB XMMHMUECKHUXJIEMEHTOB U UX COEJIMHEHUH B
COOTBETCTBUHU C IOJIOKECHUEM XUMUYECKUX JIEMEHTOB B [IEPUOJINYECKON CUCTEME;

AHAIN3UPOBAaTh COCTaB, CTPOCHHE W CBOWMCTBA BELIECTB, INPUMEHAA IIOJOKEHUS
OCHOBHBIX XMMMYECKHUX TEOpUH: XMMHMUYECKOTO CTPOEHHS OpPraHMYECKHUX COeAUuHEHHH A.M.
byrnepoBa, ctpoeHus atoMa, XMMHYECKOU CBA3H, NIEKTPOJUTUYECKON JUCCOLMALIMU KHUCIOT U
OCHOBaHUM; YCTAHABJIMBATh NPUYMHHO-CIECACTBCHHBIE CBA3M MEXKIYy CBOMCTBAMM BEILECTBA U
€ro COCTaBOM U CTPOEHUEM;

IPUMEHSTh IPaBUJIa CUCTEMATHUYECKONH MEXAYHAapOJHOW HOMEHKJIATyphl KaK CpelICcTBa
pa3nuyYeHHs U UACHTH(PHUKALNN BEIIECTB 110 UX COCTaBY HCTPOCHUIO;

COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (JOPMYJIbI HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB Kak HOcUTeled UHPOpPMAaLUMU O CTPOCHMM BEIIEeCTBA, €ro CBOHCTBaX M
IIPUHAJICKHOCTH K OIPEIAECIICHHOMY KJIacCy COCIUHCHMM;

OOBSACHATH HPUPOLY U CHOCOOBI 00pa30BaHUS XMMMYECKOH CBSI3U: KOBaJEHTHOMN
(MOJIIpHOM, HEMOJIAPHOI), MOHHOM, METaJUIMYECKOW, BOJOPOJHOW — C LENbIO ONpPEIeTCHUS
XUMHYECKON aKTUBHOCTH BEILECTB;

XapakTepu3oBaTh (PU3MUYECKHE CBOWCTBA HEOPTraHMYECKHMX M OPraHMYECKUX BELIECTB U
YCTaHABIMBAaTh 3aBUCHUMOCTh (U3NYECKUX CBOWCTB BEUIECTB OT THMA KPUCTAJUIMYECKOM
pEIIETKY;

XapaKTepu30BaTh 3aKOHOMEPHOCTM B HW3MEHEHUM XUMHYECKMX CBOWCTB IIPOCTBHIX
BEIIECTB, BOJOPOIAHBIX COEAMHEHUH, BBICIIUX OKCUAOB U THIPOKCUIOB;

IPUBOJIUTH MPUMEPHI XUMHUECKUX pEaKLUi, paCKpbIBAIOIIUX XapaKTePHbIE XUMUYECKUE
CBOMCTBA HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB H3YUYEHHBIX KJIACCOB C LENbI HX
UJECHTUPUKAIMK U 00bICHEHUS 001aCTH IPUMEHEHMS,

ONpeAeNsaTh MEXaHU3M pPEaKIMHU B 3aBUCUMOCTU OT YCIIOBUM IPOBENEHUS PEaKUuu U
IIPOrHO3UPOBATh BO3MOXKHOCTh IIPOTEKAHUSI XUMHUUECKUX PEaKUil Ha OCHOBE TUIIa XUMUYECKOU
CBSI3M U aKTUBHOCTH PEarcHTOB;

yCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIMHEHHH OT
XapakTepa B3aMMHOTO BJIUSHHSA aTOMOB B MOJIEKYJIaxX C LB MPOTHO3MPOBAHUS MPOAYKTOB
peaxiuu;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIIUU ¥ CMEILIEHUSI XUMHUYECKOIO
paBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C LEJIbIO ONPEAETICHUs ONTHMAJIbHBIX YCIOBHI
MPOTEKAaHUS XUMHUYECKUX MPOIIECCOB;

YCTaHABJIIMBATh T'CHCTUYCCKYIO CBA3b MCXKAY KilaCCaMU HCOPIraHUMYCCKUX U OPraHUYCCKUX



BEIIECTB /J11 00OCHOBAaHHUS MPUHIUIHAIBHON BO3MOKHOCTH

MOJIYYeHUS! HEOPraHMYEeCKUX M OPraHMYECKUX COCAUHEHUU 3aJaHHOTO COCTaBa H
CTPOCHHUS;

noi0UpaTh peareHThl, YCJIOBHS M ONPENENATh MPOIYKTHl PEAKIHi, MO3BOJSIOLINX
peain3oBaTh  JaOOpPAaTOpHbIE UM  MPOMBILUICHHBIE CHOCOOBI  MOJYYEHUS  BaKHEHIINX
HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB;

ONpENIENATh XapaKkTep Cpebl B pe3yibTaTe TMAPOIN3a HEOPraHUYECKUX U OPTaHUYECKUX
BEUIECTB M MPUBOAUTH MPUMEPHl THAPOIU3a BEIIECTB B IOBCEIHEBHOW >XM3HU YEJIOBEKa,
OHroJI0rnYeckrx 0OMEHHBIX IPOIECCaxX U MPOMBIIUICHHOCTH;

NPUBOAUTH TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIMid B TPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEIEATETbHOCTH OPTraHU3MOB;

000CHOBBIBAaTh MPAKTHUYECKOE HCIIOJIb30BAHUE HEOPraHMYECKUX M OpraHMYeCcKHX
BEIIECTB U UX PEAKIUH B MPOMBILIUIEHHOCTH U OBITY;

BBITIOJIHSITh ~ XMMHYECKHH  OKCIIEPUMEHT [0  PACHO3HABAHMIO U  IOJYYCHHIO
HEOPTraHWYECKUX U OPTaHMYECKUX BEIIECTB, OTHOCSIIMXCA K Pa3JIMUHBIM KJaccaM COEIMHEHHH,
B COOTBETCTBHUHU C MIPABWJIAMU U MpUEMaMH 0e30MacHOil paboThl ¢ XMMUYECKUMH BEIIECTBAMU U
1a060paTOPHBIM 000PYIOBAHHEM;

MPOBOAMWTH pPAacyYeThl HAa OCHOBE XHUMHYECKHX (OpMYyT W  ypaBHEHUH peakiuii:
HAXO0/IEHWE MOJICKYJIIPHON (DOPMYJITBI OPTAaHHMUECKOTO BEIIECTBA M0 €rOoIIOTHOCTH M MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM MO MPOAYKTaM CrOpaHHUs; pacuyeTbl MacCOBOM
nonu (Macchl) XHMMHUYECKOTO COEIMHEHHs B CMECH; pacueThl Macchl (00beMa, KOIUYecTBa
BEII[ECTBA) MPOJYKTOB PEAKIIUU, €CIIM OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacyeTsl MacCOBOM WM OOBEMHOM JOJM BBIXOAA IMPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOXKHOT'O; pacdeThl TEIIoBOro 3¢ ¢ekra peakluu; pacyeTbl 0ObEMHBIX OTHOIICHHH Ta30B
Opy XUMHYECKHX pEeaKlMsSX; pacdeThl Macchl (0O0beMa, KOIMYeCTBa BEIIeCTBAa) MNPOAYKTA
pEaKUHM, €Ccd OAHO W3 BEUIECTB JJAHO B BHJIE€ PACTBOpPA C OMPEACIICHHONM MacCOBOW J0JIeH
pPacTBOPEHHOI'O BELIECTBA;

UCIIOJIb30BaTh METOAbl HAY4YHOTO T[IO3HAHUS: aHajiu3, CHUHTE3, MOJIEIUPOBAHIE
XUMHUYECKHX TPOIECCOB U SIBJICHHA — MPU pPEUIeHUH Y4eOHO- MCCIEeNOBATENbCKUX 3a1ad 0
W3Y4YEHUIO CBOMCTB, CIIOCOOOB MOTYyUYEHUS HPACTIO3HABAHUS OPTaHUYECKHUX BEIECTB;

BIIAJICTh TIpPaBWIaMH 0€30MacHOTO OOpaIieHus ¢ €AKWMH, TOPIOYUMH M TOKCUYHBIMH
BEIIIECTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

OCYIIECTBIISATh TMOWCK XHMHYECKON HWHGOpMAIMU TIO0 Ha3BaHUAM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

KPpUTHYECKH  OLIEHMBAaTh U  MHTEPHPETUPOBATH  XUMHYECKYI0  HH(pOpMAIHIO,



CoJIepKalyIocs B COOOLIEHUAX CPEACTB MaccoBOM MH(popManuu, pecypcax HrepHera, Hay4HO-
HOMYJSIPHBIX CTaThAX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJNSAX BBIABICHHS
OIIMOOYHBIX CYKICHHUI U (POPMHUPOBAHUS COOCTBEHHOW TO3ULINY;

yCTaHaBJIMBATh B3aMMOCBS3U MEXAY (pakTaMu U Teopuel, IPUUMHON U CIEeICTBUEM IpU
aHamu3e MpoOJEeMHBIX CHUTyaluii ¥ OOOCHOBAHMM IPUHUMAEMbIX pEIIEHUH Ha OCHOBE
XUMHYCCKHUX 3HAHUM;

NPECTaBIATh MyTH PELICHHsI II00aTbHBIX MPOOJIEM, CTOALINX MEPEeaYeIOBEYeCTBOM, U
NEPCHEKTUBHBIX HAIPABICHUH PAa3BUTHUS XMMHUYECKMX TEXHOJOIMH, B TOM YHCIIE TEXHOJOTHM
COBPEMEHHBIX MaTEpUAJIOB C Pa3IMYHON (PYHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX MCTOYHUKOB

CBIPbsI, IEPEPAOOTKH M YTHIIN3ALUH TPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.



TeMaTnuyeckoe IIAHMPOBaAHUE

N

n/n

TemaTn4eckoe IIAaHUPOBaAHHUE

KoanuyecTBa 4acoB

l. Yraesogopoasi (18 yacos)

1.Beenenue 4 yaca
2.[IpenenbHbIC YTIEBOAOPOIBI 4 yaca
3.HempenenbHbie yriieBOAOPOIbI 6 yacos
4./ApoMaTu4eCcKue yrieBoa0pOIbl 4 yaca
1. Kuciopoacoaep:xaiiue oprannyeckue BelecTsa. A30Tcoaeprkainiye
oprannyeckue BeulecTBa (12 yacon)
5.CniupThl 4 yaca
6.KapOoHunbpHBIE COCTUHCHUS 2 Jaca
7.KapObokcuipHble COETUHEHUS 4 yaca
8. AMUHBI 2 yaca
I11. BemecTBa KUBBIX KJIETOK (3 4acoB)
9.BemiecTBa )KUBBIX KIETOK 3 yacoB
V. BoicokoMoJieKy/IsIpHbIE OPraHUYecKHe BelllecTBa, BOJIOKHA.
(1 yacos)
1 BoicokoMoIeKysipHbIe OpraHuyvecKue
. [pemiecTBa, BOTOKHa 1 1ac
V. Xumnyeckmuii 3jieMeHT (4 yaca)
1 Xumuyeckuii 371€MEHT 4 qaca
1.
VI.BemectBo (4 uaca)
1|BemectBo 4 yaca
2.
VIl. Xumnueckas peakuus (7 4acoB)
1{Xumnueckas peaxius 7 9acoB
3.
VIIl. KomniiekcHble coequHeHusi M Kpuctajaiaoruaparsl (1 yaca)
1 KomrmuiekcHbie COEIIMHEHUS u 1 gaca
4 KPUCTaJITOTHAPATHI
IX. Knaccupukanusi BemecTs H UX cBoiicTBa (5 4yacos)
1|Knaccudukanus BemecTB U UX CBOWCTBA 5 yacoB
5.

X. CiiaBbl 1 MHTEPMeETAJLINBI (2 Yaca)




1/CrnaBbl 1 UHTEPMETAIUTUIBI 2 yaca
6.
X1. MHorooopasue opranu4ecKux BemecTs (4 yaca)
1 Muoroo6pa3ue opraHn4ecKux BELIeCTB 4 yaca
7.
XI1. Ilo3HaHue ¥ MPUMeHEHHEe BelIeCTB H XHMHYECKHX peaKiuii (7 yacoB)
18. I[Mo3naunue U TpUMEHEHHUE BELIECTB U 7 4yacoB
XUMHYECKHUX PEAKIUI







00 M3y4eHHOM MaTepHare.
OtcyrcTBHE yMeHMil paboTaTh Ha ypOBHE
BOCIIPOM3BEICHUS, 3aTPyIHCHHS npu

OTBE€TaxX Ha CTaHAAPTHBIC BOIIPOCHI.

Hanwaue HECKOJIBKUX TPyObIX
OIIIHOOK,
OOJIBIIIOTO YKCITa HErpyObIX npu

BOCIIPOM3BEICHUHN H3yYCHHOIO MaTepuara,
3HAUUTENIbHOE

HecoOJI0ieHNe OCHOBHBIX
IIPaBWJI KyJIbTYpbl IIMCBMEHHOW M YCTHOH
peun, npaBuil 0pOpPMIICHHS MHUCHMEHHBIX

pabor.

CraBuTc 3a ITOJTHOE HE3HAHUE HU3YUCHHOI'O

Marepuana, OTCYTCTBHE
3JIEMEHTAPHBIX

YMEHUI U HAaBBIKOB.

MarepnanbHO-TeXHH4YECKOe 00ecneYeHneo0pa3oBaTe/IbHOM AeATEeJIbHOCTH

Jnsa peanuszanuu Ilporpammsl «XuMHUsSI: TeOpUs M NMPAKTHKA» HEOOXOIMMO CO3/aTh
cucreMy ydeOHOro oOopynoBaHusi. CoBpeMeHHBIE TpeOOBaHUS K CHCTEME YYEOHOro
00OpyI0BaHUs TNpEACTaBIEHbl B NpUKaze MuHUCTepCTBa 0oOpa3oBaHUs M Hayku Poccuiickoil
denepauuun Ne 336 ot 30.03.2016 roma «OO yTBEpXkKIE€HUM MNEPEUHS CPEJICTB OOy4YEHHS H
BOCIMTAHUSI, HEOOXOIUMBIX JUISl peaju3alui 00pa3oBaTeIbHBIX MPOrpaMM HauyaibHOro OOILEro,
OCHOBHOTO OOIIEro M CpeAaHero oOuero o0pa3oBaHUs, COOTBETCTBYIOUIMX COBPEMEHHBIM
yCIOBUAM OOy4YeHMs, HEOOXOJIUMOIO MpHU OCHALEHUH 00I1e00pa30BaTeNIbHBIX OpraHu3aluil B
HEeNAX pean3alliid MEpPONpPUATHH 10 COACHCTBHIO CO3JJaHUI0O B CYOBEKTax pOCCHUHCKON
dbenepanuu (UCXO U3 MPOTHO3ZUPYEMOI MOTPEOHOCTH) HOBBIX MECT B 00IIE00pa30BaTEIHHBIX
OpraHu3anusaX, KpuUTepueB ero (OpMUpPOBaHHS U TpeOOBaHUH K (QPYHKIHOHAIBHOMY
OCHAIIIEHUIO, a TaKke HOPMAaTHBAa CTOMMOCTH OCHAIIEHHS OJHOIO MecTa OO0YyYarolerocs
yKa3aHHBIMH cpeJIcTBaMH 00yueHust U BocriuTanus», lloapasaen 15. Kadbuner Xumuu.

KabGuner xumMuun — kaOWHET MOBBIIIEHHON OMAaCHOCTH, KOTOPBIA JOKEH OBITh OCHAILEH
BCEMH CpEICTBAMU TEXHUKH Oe3omacHocTH. [Ipu npoBeaeHnn y4yeOHbIX U BHEYUYEOHBIX 3aHITHMA
00s3aTeIbHO  TOJDKHBI ~ COONIONAThCSl  MpaBHJIATEXHUKM O€30HMacHOCTH Uil KaOMHETOB

(mabopatopwmii) xumuu B cooTrBeTcTBHE ¢ mpukazom Ne 127 or 10.07.1987 «O BBeneHun B



JNEHCTBUE  TpPaBUJ  TEXHUKHA  Oe30macHOCTHIA  KabuHeToB  (abopaTopuil)  XUMHH

oOuieoopaszoBarenbHbIX1IKoI Munucrepcrsa [Ipocsemenuss CCCP».



