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1. HACHOPTPABO‘IEfIHPOFPAMMI)IY‘IEBHOfII[HC].IHHJIHHLI
OVYII.12 Xumus

1.1. O6a1acTh NPUMEHEHUS] TIPOTPAMMBI

[Iporpamma yueOnoi gucturuimHabl OVYIL12 Xumusi sBISeTCS 4acThiO
OCHOBHOM TpodeccuoHalibHON 00pa3zoBaTenbHOM mporpammel (nanee OIIOIT CIIO) mo
cnequanbHocT  CIIO 23.02.01 OpraHu3anusi nepeBO30K M yIpaBJieHHMEe Ha
TpaHcnopTe (M0 BUIAaM) NMpeAHa3HAUYCHA U1 U3YyYEHUS] XUMHUU B PO ECCHOHATBHBIX
00pa30BaTeNbHBIX OpraHu3alusaX, peanusyonmx degaepaabHyl0 00pa30BaTEIbHYIO
nporpaMMy CpeaHero oomero o0pa3oBaHus B TIpeleiax OCBOCHHS OCHOBHOM
npodeccruonansHoit 0o6paszoBarensHoi porpammbl CITO Ha 6a3e OCHOBHOTO OOIIETO
00pa30BaHMsI P MOATOTOBKE CIIEIIUATINCTOB CPETHETrO 3BEHA.

Yacth paboueld mporpaMmbl peaiu3yeTrcsi C MPUMEHEHHEM DJIEKTPOHHOTO
OOy4eHHs] U JUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTUH (B COOTBETCTBUU C
[IpaBunamMu TpUMEHEHUS OpTraHU3alUSIMH, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
NESATEIbHOCTh,  JJIGKTPOHHOTO  OOy4Y€HHs, JHUCTAHIIMOHHBIX  O00pa30BaTEIbHBIX

TEXHOJIOTUI TPHU peau3aiuu 00pa3oBaTebHBIX porpamMm oT 11 okTsa6ps 2023 roga
N 1678).

1.2. MecTo IUCHMILUINHBI B CTPYKTYpe 00pa30BaTeibHO NPOrpaMMbl

HMucoummuaa  OVYIL12  Xumus  sBiasgercs — 0o0S3aTEILHOM  YacThIO
o01eo0pa3oBaTeNIbHOrO IHMKIa Yy4yeOHoro IutaHa mno crnenuanbHoctn 23.02.01
Opranuszanus nepeBo3oK U ynpapJjieHHe HA TPaHcnopre (110 BUAAM)

1.3. lean u 3agauu pucuumiInHbl. [l1anupyemMblie pe3yabTaTbl 0CBOEHUSA
001eo0pa3oBaTeJIbHOM TUCUMILIMHBI

['MaBHBIMU LENSAMH U3Y4YEHUs] Tpeamera «Xumus» Ha  0a30BOM ypOBHE
ABJISIFOTCS :

dbopMUpOBaHUE CUCTEMbl XUMHUYECKUX 3HAHUW Kak BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOM JIE)KAT KIIFOUEBBIE MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE f3bIKAa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTU JOCTYIMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHUEN UX PA3BUTHS U CTAHOBIICHHUS,

dbopMHUpOBaHUEe W PA3BUTHE TPEICTABICHUNH O HAYYHBIX METO/JAaX IMO3HAHUS
BCIIECTB M XHWMHYECKUX pEaKIui, HEOOXOMUMBIX IS TPUOOPETCHUS] YMEHHI
OPUEHTHUPOBATHCSI B MHUPE BEUIECTB M XUMHUUYECKHUX SBJICHHM, UMEIOLIMX MECTO B
MPUPOAE, B MPAKTUYECKOW U TOBCEIHEBHOM )KU3HU;

pa3BUTHE YMEHUW M CIOCOOOB ACSATEIBbHOCTH, CBSI3@HHBIX C HAOJIOJICHHEM U
OOBSCHEHUEM XUMHUYECKOTO DJKCIIEPUMEHTA, COOJIOACHUEM TMpaBuil 0e30MacHOro
oOpallieHusl ¢ BEIIECTBAMH.

[Ipn u3ydyeHun npenMera «XUMHS» JOMUHHUPYIOIIEEe 3HAUYCHHE MPUOOPETAIOT
TAKWE LEJIU U 3a7a4H, KaK:

ajganTanus OOydYarolIUXCs K YCJIOBUAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,



(opMHUPOBAaHNE UHTEIUIEKTYaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIIbBHOMY IPUHATHIO TPAMOTHBIX PELIEHUM B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUe y 00YJarOMIMXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITHI),
UMEIONINX YHUBEPCATbHOE 3HAYCHUE TSl PA3IMYHBIX BUAOB JEATEIBHOCTH: PEIICHUS
npobyieM, TOHWCKa, aHaium3a U 00paboTku wuHpOpManKHu, HEOOXOAUMBIX IS
npUOOpETEHNUsT OMBITA JEIATEILHOCTH, KOTOPas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHHUU
XUMHH, a TakXe JUId OLIEHKH C TMO3UIUI SKOJOrMYecKON Oe30MacHOCTH Xapakrepa
BJIMSHUS BEIIECTB U XUMUYECKUX IPOILIECCOB Ha OPraHU3M 4YeJIOBEKa U IPUPOIHYIO
cpeny;

pa3BUTHE I[O3HABATEJIBHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKUX
CHOCOOHOCTEM O00y4arolUXCsl: CIIOCOOHOCTU CAMOCTOSTEIBHO IPUOOpETaTh HOBBIC
3HAaHUS 110 XUMUHU B COOTBETCTBHM C XU3HEHHBIMU MOTPEOHOCTSIMH, HCIOIb30BaTh
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJIOTUM JJIsl TOMCKAa U aHajln3a Y4yeOHOM u
HAY4YHO- TOMYJISIPHON HH(DOPMAIIMK XMMHYECKOTO COJIePIKAHNUS;

dbopMupoBaHHE M pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBILUIEHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, AKKYypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy  oOOydalommxca  yOeKIEHHOCTM B  T'YMaHUCTUYECKOU
HANpaBIEHHOCTH XHWMHUHU, €€ BaXHOW pONM B pEUICHHH TJI00aTbHBIX MPoOIeM
PalMOHAIBHOTO MPUPOJONOIb30BAaHUS, MOMOJIHEHUS HIHEPreTUUECKUX PECYPCOB U
COXPAaHEHHUS MPHUPOJHOIO pPABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpeKHOro
OTHOILIEHUS K TPUPOJE U CBOEMY 30pPOBBIO, a TaKXe MPHUOOPETEHUsI OIbITa
UCIIOJIb30BaHUS TIOJYYEHHBIX 3HAHU.

CopmepxaHue AUCUMIIMHBL HAaNpaBleHO Ha (OPMUPOBAHUE JINYHOCTHBIX,
MeTanpeIMETHBIX U MpeIMeTHBIX pe3yiabTaTtoB @I'OC cpeanero obiero oopazoBaHus,
a Takxe caenyroumx oommx komnerenunii @I'OC CI10



1.3 Ilnannpyembie pe3yabTaThl 0CBOEHHSI 00111€00pa30BaTeJIbHOM M CHUIIIMHBI

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeH I

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIIHHBI

Oﬁmne1

I[I/ICIII/II'[.]'[I/IHapl—[hle2

OK 01. BeiOupars
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IICHHOCTH MAacCTEepPCTBa,
TPynOJIIO0HE;

- TOTOBHOCTb K aKTUBHOM ACATEIHHOCTH TEXHOJIOTHYSCKOW U
COIIMAIbHOW HAIMpPaBJICHHOCTH, CIHOCOOHOCTh HMHHIIMHUPOBATH,

IUIAHUPOBaTb M CaMOCTOSITEJIbHO  BBINOJIHATH  TaKYIO
NeSITENIbHOCTD;

- MHTEpeC K pa3In4HbIM cdepam HpodeccHOHATBLHON
NESITENIbHOCTH,

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHbIMHU
MO3HABATEJIbHbIMHU JAeliCTBUSMM:

a) 0a30Bble JJOTHYeCKHE JelCTBHS.

- CaMOCTOSITETbHO (OpPMYIUPOBAaTh U  aKTyaJIU3UpPOBATh

npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUS IS
CpaBHEHHUS, KIIaCCH(PUKAIIUU 1 0000IICHNUS;

- ONIpeneNsaTh IENH JIeATEIBHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTHKEHUS;

- BBIABJIATH 3aKOHOMECPHOCTHU n IMPOTHUBOPECUMA B
paccMaTprUBACMBIX SBJICHUAX,

- BHOCHUTbD KOPPEKTHUBEBI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUC PE3YyJIbTAaTOB OCIIAM, OLICHUBATH pUCKH

MOCJIE/ICTBUU NCATCIBHOCTH,

- pa3BUBaTh KPEaTHBHOE MBIILICHUE TIPU PEIICHUN KU3HEHHBIX
npobem

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBHS:

- BJAJETh CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHUS (XMMHYECKUH 3JIEMEHT, aToM,
AJIEKTPOHHast o0oJjiouka aroma, S-, p-, O-3JIEKTPOHHBIE
opOuTamM  aTOMOB, HMOH,  MOJICKYJIa,  BaJECHTHOCTD,
ANEKTPOOTPHUIIATEIBHOCTD, CTETICHh OKHUCIEHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJSIPHBIH  00BeM,
VIICPOAHBINH CKelleT, (DYHKIUMOHAIBHAS TPYIa, paJuKall,
W30MEpHUs, H30MEPHI, TOMOJOTHYECKHH psAa, TOMOJIOTH,
YIJIEBOJOPOIBI, KUCIOPOJ- M a30TCOJEPKAIINE COCTUHEHUS,
OMOJOTMYeCKH aKTHBHBbIE BelecTBa (YIJIEBOABI, IKHPHI,
OelKu),  MOHOMEpP, TMOJHMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHMS, KpHUCTAJUTHYECKas
pemieTka, THUIBl XUMHUYECKHX peakiuil (OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE, HK30-U HSHAOTEPMUYECKHUE, PEAKIUU
MOHHOTO OOMEHa), pacTBOP, DJEKTPOJIUTHI, HEIIEKTPOJMTHI,
ANEKTPOJIUTUYECKAS JHCCOIHAIHS, OKHCJIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTH XAMUYECKOU peaxiuu,
XMMHUYECKOE paBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XUMHYECKOIO CTpOeHus opraHuueckux BemiectB A.M.
byrnepoBa, Teopusi 3JIEKTPOIUTHYECKON  TUCCOLIMAIUH,
nepuoanyeckuii 3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJMYECKUU SI3bIK XUMUH,
(aKkTOOTHUYECKHE CBEICHHMS O  CBOWMCTBaX, COCTaBe,
MONly4eHUH U 0Oe30MacHOM HCIOJIb30BAHUHM BaXKHEUIINX
HEOPraHWYeCKNX W OPraHWYeCKHX BEIIeCTB B OBITY W
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA;

1 . .
YKa3bpIBaroTCA IMYHOCTHBIE U MeTanpeaMeTHble pe3ynsTatsl n3 @I'OC COO (B mocnenuei penakiuu ot 12.08.2022) B otriaronsHoi dpopme, hopMupyemsie
00111600pa30BaTENLHON AUCIUILTHHOMN
2 .
JucuunnuHapHsle (IpeIMETHbIE) Pe3yJIbTaThl YKa3bIBAIOTCA B COOTBETCTBUU C METOJUKON NPENoJaBaHus AUCIUTLTUHEI




- BJIaJIETh HABBIKAMU Y4€OHO-HCCIIEeIOBATEILCKON U MPOSKTHON
NeSATeTLHOCTH, HABBIKAMU Pa3perieHus Ipooiem;

- BBISIBJIATH MIPUYUHHO-CIIEICTBEHHBIE CBSI3U u
aKTyaJIU3UpOBaTh 3ajJa4yy, BBIJIBUTAThb TUIIOTE3y €€ PEIICHHS,
HaXOoJUTh apryMEHTBI IS JIOKa3aTeIbCTBa CBOHX
YTBEPKJICHUH, 3a/1aBaTh MMapaMeTpPbl U KPUTEPUU PEIICHUS;

- AHAIM3HPOBATh TOJIYYEHHBIE B XOJ€ PEUICHUS 3aJa4yu
pe3yJbTaThl, KPUTHYECKHU OIICHUBATh HX JIOCTOBEPHOCTb,
MPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSIX;

- yYMETh IIEPEHOCHUTh 3HAHMS B I[IO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETh MHTErpUpPOBaTh 3HAHMS W3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BBIJIBUTaTh HOBBIE UJIEH, MIpejiaraTh OPUTMHAIbLHbIC MTOX0/1bI
U PELICHHUS;

- CIIOCOOHOCTH MX MCITOJIB30BaHUS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

- YMETb BBIIBIISITH XapaKTEpHbIE NPU3HAKK M B3aUMOCBS3b
W3YYCHHBIX ITOHATUHI, IPUMEHATh COOTBETCTBYIOIIHE ITOHATHS
IIPU OIMCAaHUU CTPOCHUS M CBOMCTB HEOPraHMYECKUX U
OPraHMYECKHUX BEIIECTB M UX IPEBPALICHUN; BBIABIATH
B3aUMOCBSI3b XMMHUYECKUX 3HAHMM C TOHATHAMH U
IIPEICTaBICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- yMETb HCIOJb30BaThb HAUMEHOBAaHHUA  XMMHMYECKUX
COCIMHEHUN MEXIYHApOIHOIO COK3a TEOPETHYECKOM W
NPUKIAJHON XMMHUHM M TPUBHAJIbHbIE HA3BaHUS Ba)KHEHUIIUX
BEIIECTB  (STWJIEH,  aleTWeH,  IJulepuH,  (eHod,
dopManbaerus, yKCycHas KHUCIIOTa, IVIMLWH, YrapHbIA Tas,
YIIEKUCHBIA ra3, aMMHaK, TalleHas W3BECTb,HErameHas
W3BECTh, NMUTHEBASI COJA M JPYIHMX), COCTaBIATH (POPMYIIBI
HEOPraHMYECKUX U OPraHu4eCKUX BEIECTB, YPABHECHMUS
XUMHUYECKUX peaklui, OOBACHATh UX CMBICI; MOATBEPKAATh
XapaKTepHbIE XUMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMH  JKCIIEPUMEHTaMH W 3alACAMH
YPaBHEHUH XUMHUYECKUX PEaKLU;

- yMEeTh YCTAaHABJIMBATh NPHHAMICKHOCTb H3YyYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K OIPEIEICHHBIM
KJIacCaM U IPYIIIAM COSUHEHNN, XapaKTEPU30BaTh X COCTAB
U BaXHEWIINE CBOWMCTBA;, ONPENEIATh BHUABI XMMHUYECKHUX
cBsA3eH (KOBaJIeHTHAs, MOHHAsI, METAJUINYECKasi, BOJOPOJIHAs),

THIIBI KPUCTAJUIMYECKUX peLeTox BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;
- chopmMHupoBaTh  MPEICTABICHHUS: O  XHMHYECKOM

COCTaBJISIIOLIEH €CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJIH
XMMUU B TIO3HAHUU SBJICHUHA NPHUPOAbI, B (POPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOIUMOW JUIsl pElIeHHs NPaKTHUYECKUX
3a]1a4 ¥ 3KOJOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

- YMETh MPOBOJUTH PACUYETHI 10 XUMUYECKUM (HOopMyiaM U
YPaBHEHHSAM XUMHUYECKHUX PEAKIMH C UCIIOJIb30BAHUEM
(bu3NYECKUX BEJINYNH, XapaKTePU3YIOIINX BEIIECTBa C
KOJINYECTBEHHON CTOPOHBI: MACChl, 00beMa (HOpMaJIbHBIE




yCHOBI/IH) ra30oB, KOJIMYCCTBA BCIICCTBA, NCIIOJIb30BAaTh
CUCTEMHBIC XUMHWYCCKNEC 3HAHUA IJIA IPUHATHUA peH_IeHI/Iﬁ B
KOHKPCTHBIX )XU3HCHHBIX CUTyallUsaX, CBSA3aHHLIX C
BCIICCTBAMM 1 UX ITPUMCHCHUCM

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(opMHpPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUSl HAyKH M OOLIECTBEHHOMN
MIPaKTHUKH, OCHOBAHHOTO Ha Jasnore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBAHHUE SI3bIKOBOW W YMTATEIbCKOW KYJIbTYpPbI
KaK CpeAcTBa B3aMMOJEHUCTBUS MEXAY JIOAbMU U IO3HAHMS
MUDa;

- OCO3HaHUE IIEHHOCTH HAyYHOH [EATEIbHOCTH, FOTOBHOCTH

OCYILIECTBIISATh IIPOECKTHYIO u UCCIIEI0BATEIbCKYIO
NesTeIbHOCTh MHAUBUYAIBHO U B TPYIIIE;
OBinanenue YHHUBEPCAJIbHBIMH Y4eOHBIMU

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

B) pa6ora ¢ ungopmanmeii:
- BJIaJICTh HABBIKAMHU TOJYY€HUS WH(OPMALIUU U3 UCTOUYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh IMOUCK, aHAIH3,
CUCTeMAaTH3alMI0 U WHTEPIPETANI0 WHPOPMAIIUU Pa3IMUHBIX
BHUJIOB U (DOpPM TIpE/ICTaBIICHHUS;
- co3laBaTh TEKCTHl B pa3IMUHBIX (opMarax C y4eToM
Ha3Ha4YeHUs WHQOpPMAIMKU U 1IeJIEBOM ayAUTOpPUHU, BBHIOMpas
ONTUMAJIBHYIO (HOPMY MPEICTABICHUS U BU3YAIU3AIIHH;
- OLICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(POpPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIIBHO-3TUYECKUM HOPMaM;
- HCITOJTb30BaTh cpencTaa MH(POPMAITMOHHBIX 4
KOMMYHUKAIIMOHHBIX TEXHOJOTUWA B PEIIEHWHU KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX u OpTaHU3aIMOHHBIX 3a1a4 c
coOroIeHreM TpeboBaHuUt SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, THTHEHBI, PEeCypcoCcOepeKeHHs, TMPABOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacHOCTH;
- BJIQJICTh HaBBIKAMH PACIIO3HABAHUS W 3aITUTHI HHPOPMAIIHH,
nH(OPMAIIMOHHON O€30MaCHOCTH JTMYHOCTH,

- yMeTb IUIAHUPOBAaTh U  BBINOJHATH  XUMHUYECKHM
AKCIIEPUMEHT (TpEeBpallleHUs OpPraHHMYeCKUX BEIIECTB IpH
HarpeBaHuM, IMOJIyYEHUE ITHIEHA U U3YyYEHHE €r0 CBOMCTB,
KAueCTBEHHBIC PEaKIMHM Ha aJbJIETHJIbl, Kpaxmall, YKCYCHYIO
KHCJIOTY; JleHaTypanus OElIKOB INpH HarpeBaHWH, I[BETHHIC
peakuuu OeJIKOB; MPOBOJIUTH PEaKIUUd HOHHOTO OOMeHa,
ONpEAENATh Cpely BOJIHBIX pAacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cyibdaT-, KapOoHAT- W XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; pellaTh 3KCIEPUMEHTAJIbHbIE 33Jaud 110
temam "Mertamibel" u "Hemeramnel') B COOTBETCTBUU C
IpaBWJIaMd TEXHUKH O€30IIaCHOCTU IIpU OOpalieHUH C
BelIECTBAMHU u 1a00paTOPHBIM 000pyIOBaHUEM;
IPEJCTaBIATh PE3yNbTaThl XUMHUYECKOTO OSKCIIEPUMEHTA B
dbopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEAKUUNA H
(GbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

- yMeThb AaHaAJU3UPOBaTh XMMHUYECKYI HH(pOpMaIHIO,
MOJIyYa€MYyI0 W3 PAa3HbBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopManuu, cetb IHTEpHET U ApyTHe);

- BJaJeTh OCHOBHBIMH METOJaMU HAY4YHOIO TO3HAHUS
BEIIECTB U XUMHUYECKUX SIBIICHUH (HaOI0JeHne, N3MEpeHue,
AKCIIEPUMEHT, MOJIETTMPOBAHHUE);

- YMeTb NPOBOJUThH PACUEThl M0 XUMHUYECKUM (opMyIaM U
YPaBHEHUSM XHMHUYECKUX PpEaKIMid C HUCIHOJIb30BAaHUEM
¢Gu3MUecKUX BEIMYMH, XapaKTepU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpMaJIbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS JUIsl NPUHATUS PEIICHUN B
KOHKDETHBIX  JKM3HEHHBIX  CHUTyallMsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM




- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSTEIBHOCTH U
CaMOONPE/ICIICHHIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeIOBATEILCKOH,
IIPOCKTHOM M COIMAILHOM JIeATEIIBHOCTH;

Osiaaaenue YHHBePCAJbHBIMU KOMMYHUKATHUBHBIMU
JeHCTBUSIMU:

0) coBMeCTHAS 1eATEJIbHOCTh.

- MOHUMaTh M HCIIOJIb30BAaTh IPEHMYIIECTBA KOMAaHIHOW U
WHIUBUAYAITBHON paboOTHI;

- PUHUMATH Leau COBMECTHOM JIEATEILHOCTH,
OpPraHHW30BBIBATH W KOOPJWHUPOBATH JCHCTBHS IO €€
JOCTHKCHHIO: COCTABJIATD IUIAH JEHCTBUM, paclpeaesaTh pOJn
C YYeTOM MHEHHH YYaCTHUKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

-  KOOPAMHHPOBATh W BBINOJIHATH PabOTy B  YCIOBHSX

peabHOrO, BUPTYaJIbHOTO n KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYHIECTBISITh MO3UTUBHOE CTPATErMUYECKOE IIOBEACHHUE B
Pa3IMYHBIX CUTYyalUsIX, MPOSIBIIATH TBOPYECTBO u
BooOpakeHue, ObITh MHUITMATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbIMM
JeHUCTBUSIMM

') NPUHATHE ce0sT ¥ IPYrUX JI0Ieii:

- IpPUHUMATh MOTHUBBI M apryMEHTHl JAPYTUX JIIOAEH mpH
aHaJIn3€e Pe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO JPYTHUX JIIOJIEH Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUP C MO3UIUH JAPYroro
YEJIOBEKA;

- yMeTb IUIAHUPOBATb M  BBINOJHATH  XHWMHUYECKHUH
SKCIEPUMEHT (TPeBpallleHUsT OpPraHUYECKHUX BEIIECTB MpH
HarpeBaHuM, IMOJIYYEHUE STUJICHA U M3YYEHHE €ro CBOICTB,
KAueCTBEHHBIC PEAKIMHM Ha alIbJIETHJIbl, KpaxMmall, YKCYCHYIO
KHCIIOTY; JIeHATypamus OCJNKOB IpH HarpeBaHWH, IIBETHHIC
peakuuu OeNIKOB; MPOBOJUTH pPEaKIUH HOHHOrO oOOMeHa,
ONpeNeNsiTh Cpeay BOAHBIX PAcTBOPOB, KayeCTBEHHBIE
peakuuu Ha cyibdaT-, KapOoOHAT- W XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHMS; pElIaTh IKCIEPUMEHTAJIbHbIE 3aJadydl IO
temam "Mertame" u "Hemeramnel") B COOTBETCTBUU C
MpaBUJaMU TEXHUKH O€30MacHOCTH TpU OOpalleHUH C
BeIIECTBAMHU u 1a00paTOPHBIM o0opyaoBaHUEM;
MPEACTABISITh PE3YJIbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUNd H
(hopMyIUpPOBaTh BHIBOJIBI HA OCHOBE dTHUX PE3YJIbTATOB

OK 07. ConelicTBOBATEL
COXPaHEHHIO
OKpY>KaroIleu cpebl,
pecypcocOepexreHunIo,
MIPUMEHSTH 3HaHUSI 00
W3MCHCHHHU KJIMMaTa,
TIPUHIATTBL
OepeKIMBOTO

B 00/1acTH 3K0JI0rH4€CKOT0 BOCIIUTAHMS

- c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYIbTYphl, TTOHUMAaHUE
BJIIMAHHA COLIUAJIBHO-OKOHOMHNYECKUX MPOUECCOB HA COCTOAHHE
NPUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAHHE TJI00aTBHOTO
XapakTepa 3KOJOTHYECKUX MPodieM;

- IUIAHUPOBAHME M OCYLIECTBIIEHUE JEHCTBUI B OKpYKarOIEH
Cpele Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOIO PpPa3BUTHSA
YeJIOBEYECTBA;

- cpopmMupoBaTh  MpEACTaBICHHUS: O  XHUMHYECKOM
COCTaBJIAIOLIEN E€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIH
XUMHUHM B TO3HAHUHU SIBIEHUN NPUPOIbI, B (OPMHUPOBAHUU
MBILIUICHUS] M KYJIbTYphl JHMYHOCTH, €€ (PYHKIMOHAIbHOM
rPaMOTHOCTH, HEOOXOAMMOMN [UIsl pelIeHUs NPAKTHYECKUX
3aJ]a4 U HKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHON CpeELE;

- YMeTbh cOOJII01aTh NPaBMIIA SKOJIOTHYECKHU LIEIeCO00pa3HOro




MIPOU3BOJICTBA,
3¢ pexTuBHO
JICHCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUIX

AKTUBHOEC  HENPUATHE  JEUCTBUM, NPUHOCAIIUX  Bpex
OKpY>Kalolleu cpene;

- YMEHHE INPOTHO3UPOBATh HEOJArONPHUATHBIE IKOJIOIMUECKUE
MOCJIEICTBUSl TIPEANPUHUMAEMBIX JCUCTBUM, NpenoTBpaIlaTh
UX;

- pacluupeHue  OmbITa  JEATEIBbHOCTH  3KOJIOTMYECKOU
HaIlpaBJICHHOCTH;

- OBJaJeHUE  HaBbIKaMH  Y4eOHO-HMCCIIEI0BaTEIbCKOM,
MPOEKTHON M COMAJIbHON JIEATEIIbHOCTH;

INOBCACHUA B GBITy n pr,[IOBOfl ACATCIIBHOCTH B LCIAX
COXpaHEHHUsI CBOETO 3J0pOBbS M OKPYXKAIOUIEH MHPUPOTHOU
Cpcabl; YYUTHIBATHL OITACHOCTH BO3I[€I>'ICTBI/I$I Ha JKHBBIC
OpraHu3Mbl  OIpPEACIICHHBIX BELIECTB, IIOHUMAs CMBICI
[IOKa3aTelis PeaeIbHON TONyCTUMONW KOHIICHTPALUH

1.4PexkoMeH1yeMOeK0JIUYeCTBOYACOBHAOCBOEHUENTPOTPAMMbIIUCIUIIIIUHBI:
MakcumanbHOM yueOHOM Harpy3ku o0ydarorierocsi_/2 yaca, B TOM 4YHCIIe: 00s13aTeIbHON ay JUTOPHOMN ydeOHOM
Harpy3ku oOydaromerocs /2 Jaca.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTIJIAHBI

2.1. O0beM yueOHOM TUCHUNJIMHBI U BUIbI YUeOHOH padoThl

Bun yueOHoii padoThI

Oovem uacos

3auem)

MaxkcumanbHasi yueOHasl HArpy3Ka (Bcero) 72
Oo0n3aTeIbHAs ayAUTOPHAsI ydeOHAasi HArpPy3Ka (Bcero) 72
B Tom yucie:
TeopeTuueckoe oOyueHHE 34
JlaGopatopHble 3aHATUS 10
[IpakTrueckue 3aHATUSA 28
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coepKanme (
TEOPETUUYECKUE 3aHITUS 2
MPAKTUYECKUE 3aHSATHUS 2
Ilpomesxrcymounas ammecmauusn (Ougghepenyuposanmbwiii 2




2.2. TemaTuyeckuii mjiaH u coaepkanue yuedoHoii mucuumiuabl OYIL12 XUMUSA

HaumenoBaHue pa3jiesioB u
TeM

Conep:kanue y4yeOHOro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKHE PadoThl,
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst

O0beMm
4acoB

YpoBeHb
OCBOEHUS

Koabr
KOMIIETeH N,
¢opmupoBanu

10 KOTOPBIX
cnocoodcTByeT
3JIeMeHT
NMpOrpaMMbl

2

Cemecmp 1

Pa3nen 1. TeopeTnueckue 0CHO

Bbl XUMHMU.

Tema 1.1. [lepuoamyeckuii

Coaep:xanue yueOHOro MaTepuaJa

3aKoH u Tabnuna JI.1.

Teopernueckoe o0yueHue

MenneneeBa. CTpoeHue
aTOMOB XMUMHUYECKUX
JIEMEHTOB

[lepuonuueckuit 3akoH u Ilepuoauueckass cucreMa XUMHYECKUX dyieMeHTOB J[.U.
MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA W [leprogMyecKol CHCTEMBl XHMHUYECKHX
snemenToB J[.M. MeHnzeneeBa ¢ COBpeMEHHOI Teopueil cTpOeHHsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XMMHUYECKHX D3JIEMEHTOB M O0pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX
BEIIIECTB 10 IPyNIaM U MepuojaM. 3HAYeHUE MEPHUOJNYECKOr0 3aKOHA B PAa3BUTUU HAYKH.
XyUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL.  ODJEKTpOHHas 000JI0YKa.
DHepreTHueckue YpOBHH, TOAYPOBHHU. ATOMHBIE oOpOWTamu, S-, p-, 0- OSJIEMEHTHI.
OcCOo0eHHOCTH paclpe/ieieHus] JIEKTPOHOB 0 OpOMUTaIsIM B aToMax 3JIEMEHTOB IEPBBIX
YeThIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYpAlIUsI aTOMOB.

IIpakTuyeckoe 3ansaTue Nel

XapakTepucTUKa XUMHUUYECKUX JJIEMEHTOB B COOTBETCTBUU C IOJOKeHUEM llepuoamueckoit
cuctemsbl. [lpakThyueckue 3alaHusi Ha YCTAHOBJIEHHWE CBSI3M MEXKIY CTPOCHUEM aTOMOB
XAMHYECKHUX BJIEMEHTOB U MEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHMUYECKUX DJIEMEHTOB U
UX COCIMHEHUN B COOTBETCTBUHU C mojioxkeHuem llepronnueckoi cuctemsl. JleMoHCTpanus
tabnun «[lepuonndeckas cucreMa xummuueckux snemenToB .M. MenneneeBay

OK 01
OK 07

Tema 1.2. Ctpoenue

Conep:xanue yueOHOro MaTepuaJia

BellecTBa. XUMHUYECKas CBSI3b

Teopernueckoe o0yueHue

CrtpoeHue BeliecTBa. XHUMHUYECKass CBs3b. BHIbl XUMHUYECKOW CBsSI3U (KOBaJE€HTHas
HENoJIsipHasi ¥ MOJIIpHasi, HOHHAs, MeTainueckasi). IoHbl: KaTHOHBI U aHUOHBI. MeXaHU3MbI
0o0pa3oBaHUsl KOBAJICHTHON XWMHUYECKOW CBs3W (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN).
Bonoponnas cBs3b.

OK 01

Tema 1.3. BaleHTHOCTE.

Conep:kanue y4eOHOTr0o MaTepuaJa

OK 01




DJIEKTPOOTPULIATETHHOCTb.
CreneHb OKUCIICHHUS.

Teoperudeckoe o0yueHue

BanmenTHOCTS. SHGKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKHCIICHHS.

IIpakTHyeckoe 3ansaTue Ne2

PemieHne INpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM. BHIBI XMMHMYECKOW CBS3H
(KOBaJIeHTHas HEMOJISIpHAas U MOJIsIpHAasi, MOHHAs, MeTajulnyeckast). MexaHu3Mbl 00pa3oBaHMs
KOBQJICHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIN U IOHOPHO-aKIEITOPHBIN).

OK 07

Tewma 1.4. Ilonsrue o Coaep:xanue yueOHOIro MaTepHaJia OK 01
JUCTIEPCHBIX CUCTEMAX. Teopernueckoe 06ydeHHe OK 07
BewiectBa MOJEKYJISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIEeCTBA. THIBI KpHCTANIMUYECKUX pemeérok. M3yueHue wmozeneil KpucTalsIM4ecKux
peméroK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KpUcTalimueckoi pemérku. [lonstue o
JMCIIEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOWJHBIE pacTBOphL. MaccoBasi A0Sl BEIIEeCTBa B
pacTBope.
IpakTnyeckoe 3ansitue Ne3
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacTBOPHI, UCIOJIb3YEMbBIE B
OBITOBOM M IPOU3BOACTBEHHON JAEATENbHOCTH dYeJoBeKa. Pacuérel ¢ HCHOJIb30BAHUEM
MOHSITHSI «MaccoBas J0JIs1 BEIIECTBAY.
Tema 1.5. Knaccuduxkanus, Copaepxxanue ydyeOHOro MaTepuasa OK 01
OK 07

HOMEHKJIaTypa U CTPOCHUE
HEOPraHWYECKUX BEILECTB.
THUIIBI XUMHAYECKUX PEaKLIUi

Teopernueckoe o0y4enue

Knaccugukanus HeopraHuyeckux coequHeHuil. HoMeHkIaTypa HEOpraHM4eCKHUX BEILECTB.
['eHeTnyeckas CBsI3b HEOPraHMYECKHX BEIIECTB, NMPUHAMIEKAIUX K PA3JINYHBIM KiIaccaM.
Xumnueckass peakuus. Kiaccupukanuss XMMHUECKHMX peakluii B HEOPraHWYEeCKOH U
OpraHMYeCKON XMMHMHM. 3aKOH COXpPAaHEHHMs MAacChl BEIECTB, 3aKOH COXpaHEHUs U
IIPEBPALICHMS] DHEPTUU IIPU XUMHUECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT paziIuYHbIX (akTopoB. OOpaTHMble peaKIHHU.
XuMmunueckoe paBHOBecHe. PaKTOpbI, BIUAIOIINE HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHS.
ITpuniun Jle Hlarense

JlabopaTopnasi paGora Ne 1

Paznoxxenue MEepoKCcua BOAOPOoaa B MIpUCYTCTBUU KaTaJIn3aTopa

IIpakTHyeckoe 3ansaTue Ned

[TpakTuueckas paborta: BnusiHue pa3znuuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON peaKInH.

IIpakTnyeckoe 3ansitue NeS

Pacu€rbl mo ypaBHEHHSM XHMHUYECKUX PEAaKIUi, B TOM YHUCJIE TEPMOXHUMHYECKHUE PACUETHI.

CocraBieHHe WOHHBIX ypaBHEHUH peakiuii. Peaknuum moHHOTO 0oOMeHa. Pacuérsl macchl




BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIH 00bEMY
OJIHOTO W3 YYaCTBYIONIMX B pEaKIHH BEHIeCTB, pacdy€Thl Macchl (00BEMa, KOJIMYECTBa
BEIIECTBA) MPOAYKTOB PEaKIUH, €CJIN OJHO U3 BEUIECTB UMEET IIPUMECH.

Tema 1.6. Dnexrponurnyeckas (Coaep:kanue y4eOHOro MaTepuaJia 2 1 OK 01
NUCCOLIMAINASI U HOHHBIN TeopeTHueckoe oGydenHue OK 07
oOMeH

DnexkTponuTHyecKas quccoruanys. CHUIbHbIC U c1a0bie 37eKTposnThl. Cpea BOJIHBIX
pPacTBOPOB BELICCTB: KKCIasi, HEUTpalibHasl, IeJI0uHast. Peakiiuy noHHOTO 0OMeHa.
OKHUCIUTEIIEHO-BOCCTAHOBUTENIbHBIC peakinu. CocTaBJIeHHE peakuii HOHHOTO OOMeHa
IMyTEM COCTABJICHHA HUX ITOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHI/IfI. KucnorHo-ocHoBHEBIE
peakiuu. 3aaHus Ha COCTABJICHUE HOHHBIX PEAKIIUIA

JlaboparopHble 3aHATHUS 2 2

JlaboparopHnas pabota Ne 2. Onpenenenue cpeapl pacTBOPOB BEIIECTB C IOMOIIIBIO
YHUBEPCAIbHOI'O HHIAMKATOpa

IIpakTHyeckoe 3ansitue Ne6 2 2

CocraBneHue peakliuii HFOHHOro 0OMeHa IMyTeM COCTaBJICHUS X MOJIHBIX U COKPALIEHHBIX
MOHHBIX YPaBHEHUHN. 3aJaHMsi HA COCTABJICHUE UOHHBIX PEAKIIH.

Pa3nen 2. Heopranndeckast Xumus.

Tema 2.1. dusuxko- Copaepxxanue y4yeOHOTro MaTepuasa OK 01
XUMHYECKHE CBOMCTBA TeopeTquCKoe Oﬁyqe]{“e 2 1 OK 07
HeMeTaJUI0B. PU3HKO-
XUMHYECKHUE CBOWCTBA
METaJlIOB.

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoanueckoil cucreMe XUMUUECKUX 3JIEMEHTOB
.. MenneneeBa u 0COOEHHOCTU CTPOCHHS aTOMOB. DPU3HYECKHE CBONCTBRA

HEMETAJIOB. AJTOTPOTNHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u
yrieposa).

XVMHYECKUE CBOWCTBA BKHEHIIINX HEMETAJNIOB (TAIOT€HOB, Cephl, a30Ta, Gocdopa,
yriaepoja v KpeMHUS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT,
BOJIOPOJHBIX coeAnHeHUl). [[puMeHeHe BaXKHEHIITNX HEMETAIIJIOB U UX COSMHEHUN.
N3yuenune komwiekiuu 0opasnos HemeTayioB. Metamwisl. [lonoxxenne MeTanioB B
[Tepuonuueckoii cucteme xumuueckux anemeHToB .M. Menneneea. OcobeHHOCTH
CTPOEHHS JIEKTPOHHBIX 000JI04€K aTOMOB MeTaiioB. OOuue Gpundyeckue cBONCTBA
MeTauioB. CIuiaBbl METAJJIOB. DJIEKTPOXUMUUYECKHUH psAJl HATPSKEHUN METaJIOB.
XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUid, KU, KaJIbIIUA, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKE€JI€30, MEJIb) U UX COCIMHEHUI. KAaUeCTBEHHBIC PEaKIIMK HA
KaTHOHBI MeTayjIoB. O0IKe criocoObl MoayYeHusl MeTauioB. [IpuMeHeHre MeTaioB B ObITY
Y TexHUKe. M3ydeHne Kouekuuu «MeTaibl U CIUIaBbh)




IIpakTnyeckoe 3ansitue Ne7

:‘)KCHepI/IMCHTaHBHOB pE€IICHUEC 3a1a4 110 TEME «HemeTammbly.

IIpakTnyeckoe 3ansitue Ne§

DKCIepuMEHTaIbHOE pelIeHUE 3a1a4 10 TeMe «MeTalbi.

JlaGoparopHasi padora

JlabopaTtopnast pabota Ne 3. B3aumoeiicTBue rUAPOKCHIA ATFOMUHUS C pAaCTBOPaMHU KUCIOT
Y IEJIOYEH.

Pa3nea 3. Teopernyeckue 0OCHOBBI OPraHMUECKON XUMHUU.

Tema 3.1. OcHOBHEBIE TOHATHS
XMUMHUHU BBICOKOMOJIEKYJISIPHBIX
coennHenuil. [Ipenmer,
KJIACCU(HUKALUS, CTPOCHHE U
HOMCHKJIATYpa OPraHHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqelme

OcHOBHBIE MOHATHS XMMHMHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH: MOHOMEp, IIOJIUMED,
CTPYKTYPHOE  3BEHO, CTEIEHb IIOJIUMEPU3AlUM, CpPeAHsAs  MOJEKyJspHas  Mmacca.
BeicokomonekynspHble coequHeHuss. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COGI[I/IHGHI/Iﬁ - MoJIMMEpH3alua U IMOJUKOHACHCAI M.

O3HakomiieHHE ¢ 00pa3liaMM IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.
Hpe]lMeT OpFﬁHH‘IGCKOfI XUMUU: €€ BO3HMKHOBCHHUC, PA3BUTUC M 3HAYCHUC B IOJTYUYCHUU
HOBBIX BEIECTB M MaTepualoB. Teopus CTpOEHUs OpraHudeckux coenuHeHun A.M.
bytnepoBa, e€ ocHoBHbIe moyokeHUsA. CTpyKTypHble (DOpPMYJIbl OpPraHMYECKHUX BEIIECTB.
['omomorus, n3oMepus. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COEAMHEHUAX - OJAMHAPHBIE U
KpaTHBIC CBA3H.

[IpencraBienne o kiaccu(UKalMK OpraHUYECKUX BemlecTB. HoMeHKIaTypa opraHMYecKHX
COeIMHEHUI (cucTemMaTuuyeckas) ¥ TpUBHAJbHBbIE HA3BaHUS BAXKHEHIIMX MpeJCcTaBUTENEH
KJIACCOB OpraHMYecKUX BemecTB. O3HaKoMIIEHHE ¢ 00pa3liaMd OpraHMYeCKHX BEIIECTB U
MaTepuajgaMH Ha UX OCHOBE

OK 01
OK 07

Tema 3.2.
VYreBo10po/ibl. AJIKaHbI.
AJKeHbl. AJIKagueHbl.

Conep:kaHue y4eGHOr0 MaTepuasa

Teopernueckoe o0y4enue

YTrieBoAOpoabl. AJIKaHBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH -
pocTeilliie NpPeACTaBUTENN allkaHOB: (PU3MYecKHe W XHMHUYECKHMEe CBOWCTBA (peakuuu
3aMeIIeHus] U TOPEHHUs ), HaX0XKJIEHHE B IPUPOJE, MOITyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKUN psii. DTWIEH U MPOMHIEH - MPOCTEHIIne
NPEJCTaBUTENIN AJIKEHOB: (M3MYECKHE M XUMHUYECKHE CBOICTBa (peakUuM T'HIPUPOBAHUS,
raJlOreHUPOBAHUS, TUAPATALMH, OKUCIICHHS U IOJIMMEpU3aluN ), TOJyYeHHE U IPUMEHEHHE.
Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHMIINE XUMHUYECKHE
CBOMCTBA (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

OK7




2 cemecmp

Tema 3.3. Vruesonopozsl. CoaepixaHue yd4eGHOIo MaTepuasia OK 01
AJNKUHBL. APCHBI. Teopernyeckoe o0yuenue OK 07

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKHI psll. ALIETUJICH - MPOCTEHIIHIA

NPEJCTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (U3NUYECKHE U XMMUYECKHE CBOMCTBA (pEaKINu

CUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (GU3MUYECKHE M XUMHUYECKHE CBOMCTBa (peakiuu

raJIOTEHUPOBAHUS M HUTPOBAHMSI), MOJy4YE€HHUE M TNpHUMEHEeHHEe. TOKCHYHOCTh AapeHOB.

['eneTnueckas CBA3b MEXKIY YIIIEBOJOPOIaMHU, IPUHAJUIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

IIpakTyeckue 3anaTHA Ne9

DKCHepUMEHTAIbHBIE METOJbl HM3yYEHHUS BEIIECTB W HX MPEBPALCHUI: MOAETUPOBAaHUE

MOJIEKYJT OPTaHHMYECKUX BEIIECTB, HAOIIOJJCHHE M ONMMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO

MPEBpAICHUIO OPraHUYeCKHX BEIIECTB NpH HarpeBaHuu (IJIaBI€HHUE, OOYIJIMBaHHE U

FOpEHUE).

IIpakTyeckoe 3ansaTue Nel0

O3HakoMiieHHe C¢ oOpa3lamH IUIACTMAcC, KayuyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJEKYI

YIIIE€BOIOPOAOB U TaJOTEHONPOU3BOIHBIX.

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Ne 4. [TonyueHue 3TUIIEHAa U U3y4EHHE €T0 CBOMCTB.

IIpakTnyeckoe 3ansitue Nell

PacuérHble 3amaun. BerumcneHuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOIYKTa PEaKIMM MO0 H3BECTHBIM Macce, 00bEMY,

KOJINYECTBY OJIHOTO U3 UCXOJHBIX BEIECTB WIM MPOAYKTOB PEAKIIUN).
Tewma 3.4. Ilpuponnsie Teoperuueckoe o0yueHue OK 01
MCTOIHUKA YTIICBOXOPONOB. | [TpypoHble MCTOYHMKU YIJIEBOJOPOAOB. IIPUPOIHBIA ra3 W MOIMYTHBIE HE(PTAHBIE Ta3bl. OK 07

Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepalOTKu HedTU: MEeperoHka, KpeKHHT

(TepMHUYECKHiA, KaTaIMTHUECKUH ), muposn3. [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHHE

B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U NpOAYKTHI €ro MepepadoTKH.

IIpakTyeckoe 3ansaTHe Nel2

O3nakomieHue ¢ oopasuamu kojuieknu «Hedte» u «YTomby»
Tema 3.5. Copnepxxanue y4yeOHOro MmarepuaJia OK 07
Kucnopozconeprxanue Teoperuueckoe o0yueHue




OpraHUYECKHE COCTMHECHUSI.
Cruptel. ®enon. Anbaerusl
U KETOHBI.

Kucnoponconepxamue OpraHn4ecKue COeqMHECHMS.

[IpenenpHBIe OJHOATOMHBIE CHHUPTHL. METaHON W O3TAaHOJN: CTpPOCHHE, (HU3UYECKUE H
XMMHUYECKHE CBOMCTBA (PEAKIIMM C aKTUBHBIMM METaJlJIaMU, FaJIor€HOBOIOPOIaMH, TOPEHHE),
IIpUMEHEHHEe. BOMOpOoaHbBIE CBA3M MEXAY MOJIEKYJIaMH CHUPTOB. JleCcTBHE MeTaHOJIa U
9TaHOJIa Ha OPraHU3M 4eJIOBEKa.

MHOroaTOMHBIE  CHHUPTHl. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKue |
XMMHUYECKHE CBOMCTBA (B3auMOJECHCTBIE CO MIETOYHBIMU METAlJIaMU, Ka4eCTBEHHAs peaKIus
Ha MHOTOATOMHBIE cIUpTHI). JleficTBue Ha opraHusM uesnoBeka. IIpuMmeHeHue rimuepuHa u
STUJICHIJIUKOJIA.

@DeHOoII: CTPOCHHE MOJICKYJIBI, (DU3MYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anbaeruasl. @opmanibaeru, aleTaabIeru: CTpoeHue, PU3NYecKrue 1 XUMUYECKHE CBOWCTBA
(peakMM OKHMCIIEHUSI M BOCCTAHOBJIEHHS, KAaueCTBEHHBIE pPEAKIMM), [OJIy4eHUE MU
IIPUMEHEHNE. IPUMEHEHUE.

Tema 3.6.
Kucnoponconepxariue
OpPraHn4€CKUeC COCAUHCHM.
KapOoHoBbIE KUCTTOTHI.
Crnoxuble 3¢upsbl. Kupsi.

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

OnHOOCHOBHBIE TMIpeJeNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHas M yKCycCHas
KHCJIOTBI: CTPOCHHUE, (PU3MYECKHe M XMMHUYECKHE CBOMCTBa (CBOWCTBa, oOuIue s
KJlacca KHMCJIOT, peakuus 3TepuuKaiim), nojlyuyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAasi KHMCJIOTHI KaK MPEJICTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mbla Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBUE.

Crnoxuble 3Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CHOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornyeckas poib )KHPOB.

IIpakTnyeckoe 3ansaTue Nel3

[TpakTudeckas pabota: ['opeHue CMpPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CITHPTOB
(oxkucnenue »staHona okcugoM wmeau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE
rmnepuHa ¢ ruapokcugom Meau(Il)), ampaerugoB (OKHCIEHHE aMMHAYHBIM PAacTBOPOM
okcuna cepeodpa(l) u ruapoxcumom meau(IT).

JlabopaTopnasi padora

JlaGopatopHas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KHUCIIOTBI.

OK 01
OK 07

Tema 3.7. YrieBoapl: cocTas,
KJaccu(uKanus yrieBoJ10B

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

VYrneBonpl: cocTaB, KiaccuUKAIMA YrJIeBOIOB (MOHO-, AU- U TOJHMcaxapuisl). [ moko3a -
NPOCTEUIINKA MOHOCAaXapua: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE

OK 07




cBoMcTBa (B3auMmozeiicTBue ¢ rumpokcuaom meau(Il), okucienne amMMUadyHBIM PAcTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE TIIOKO3bl), HAXOXXIACHHWE B TPHUPOJE,
npuMeHeHue, Ouonoruueckas poiib. orocunre3. Dpykro3a Kak H30MEp TITFOKO3BI.

Kpaxman u nemmonosa kKak HpupojaHble moiauMepbl. CTpoeHue Kpaxmana U LEJUTIOJIO03bI.
Odusnueckue W XUMHYECKHE CBOMCTBA Kpaxmasia (TUIpPOJIM3, KAuyeCTBEHHAs PEAKIHS C
uoaoM). BiaumoneiicTBue Kpaxmana ¢ MOAOM. BBIUUCIIEHUS 1O YpaBHEHHIO XMMHUYECKOMH
peaknuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa PEAKIUHU IO
HU3BCCTHBIM Macce, O6’béMy, KOJMYCCTBY OJHOI'0 M3 HCXOJHBIX BCHICCTB HJIM IMPOAYKTOB
pEaKIINH).

Tema 3.8. Azorconepxamue |(Coaep:kanue yueOHOro MaTrepualia OK 07
OPTaHIECKUE COCAMHEHUA.  (TegperHyeckoe 0By UeHHe
AMUHOKUCTOTHL. benku.
AMUHOKHUCIOTH Kak aM(oTepHble opraHnYeckue coequHeHus. Pu3nyecKkue U XUMHUECKUe
BricokomounekynsipHbie .
CBOICTBAa aMUHOKHUCIIOT (Ha NpUMepe TIulUHa). buomornyeckoe 3HaYeHUE AMHUHOKHUCIIOT.
COEJIMHEHMUS.
Ilentunel.
benku kak mnpupoaHbIE BBICOKOMOJEKYJSIpHBbIC coeAuHeHus. llepBuyHasi, BTOpUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB: THIPOJH3, JEHATypalus,
KaueCTBCHHbIC peaknuu Ha Oenku. OCHOBHBIC IOHSATHS XUMHU BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSSA
MoJieKyJisipHass macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUM -
MOJIMMEPU3ALUs U MTOJMKOHACHC AL, DKCIEPUMEHTAIbHBIE METObI U3yUEHHUS BEIIECTB U X
MpEeBpaIlCHH: HAOII0IEHNE U OMMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JICHATYpalHs OEIKOB
MIPY HarpeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.
IIpo¢eccnonaIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE
Pazpnen 4. Xumus u KU3Hb
Conep:xxanue yueOHOro MaTepuaJia OK 01
OK 07

Tema 4.1 Xumus v Ku3Hb

Teopernueckoe 00yuyeHue

Xumus ¥ ku3Hb. Pollb XUMUM B 00€CTI€UeHNN YKOJIOTUYECKON, DHEPTETHICCKON ¥ MHIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIHMHBI. [IOHATHE O HAYYHBIX METOAAaX MO3HAHMs BEIIECTB U
XAMHYECKHUX PEaKIUM.

[TpencraBienust 00 00X HAYYHBIX MPHUHIIUIIAX MPOMBIIUICHHOTO MOJYYEeHUS BaXKHEUIINX
BCIIIECTB.

UenoBek B MUpE BEIIECTB M MAaTEPUANIOB: BAXHEWILHWE CTPOUTENIBHBIE MaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMuKa, MaTepualbl ISl AJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHMUS.

XUMUS U 310pOBbE YEJIOBEKA: MTPaBUJIa UCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB,




mpaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUU B TOBCEITHEBHOI JKHU3HHU.
IpakTHyeckoe 3anaTne Nel4 2
[IpaBuia HKOJIOTUUYECKH IIEIECO00PA3HOTO MTOBEICHUSI B OBITY M TPYI0BOM 2
JEATEIIBHOCTH B LENSIX COXPAHEHUs CBOET0 30POBbs M OKPYIKAIOIIEN IIPUPOJHON
cpennl
IIpomeskyTouHas arrecTaums mo gucuunanne (1uddepeHuupoBaHHbIN 3a4eT) 2 2

Bcero 72

JnsaxapakTepuCcTUKUYPOBHOCBOCHUAY4€OHOTOMAaTEPHANIau CIIONB3YIOTCACIEIYIONINEe0003HaueHUs Ha BBIOOD:

1. —03HaKOMUTENBHBIN(TIOBTOPEHUE paHee U3YYEHHbBIX 00BEKTOB, CBOWCTB);

2. —penpoAyKTUBHBIN(BBIIOIHEHUEIEATEIbHOCTUIIO00PA3IY, HHCTPYKIIUUUITUIIOAPYKOBOICTBOM )

3. — MPOIYKTUBHBIN (mmaHupoBaHUE u CaMOCTOSITENIbHOE BBITMIOJTHEHHE JESITEIbHOCTH, pelieHue POOIIEMHBIX 3ajau:

KOHTPOJIbHBIE pabOTHI, CAMOCTOATENbHBIE Pad0Ta, KypCOBbIE padOThI (IIPOCKTHI))




3. YCJ0OBUSA PEAIM3ALIUA TPOI'PAMMBI IUCIUATIJINHBI
3.1. TpeGoBaHuUsI K MUHUMAJIBLHOMY MaTepUAIbHO-TEXHUYECKOMY 00ecreyeHnI0
Peanm3zanuss  mporpamMMmbl  TUCIHMIUIMHBI — TpeOyeT Hammums  yd4eOHOro xkaOuHeTa
UHPOPMATHUKH.
O6opynoBanne yueOHOTO KaOUHETA:
- TOCAJIOYHBIE MECTA 110 KOJIMYECTBY 00yUJaIOIIHXCS;
- pabouee MecTo TpernoIaBaTells;
MapKepHas J0cKa; y4eOHO-METOANYECKOe 0OecTieueHue.
Texuuueckue cpencTBa 00y4eHuUs:
- JJOKaJIbHast KOMIIbIOTEpHAs CEeTh U IN100aIbHas ceTh IHTEpHET;
- yIBTUMEIUA IPOEKTOP
- HUHTEpaKTUBHAs TOCKa/TIaHeNb/9KpaH

3.2. Uudopmanmonnoe odbecneyeHue 00yueHust
Ilepeyenr  pexoMeHayemMbIX  y4eOHbIX  u3gaaHuii, HHTepHer-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPBbI

OCHOBHBIE€ HCTOYHUKM:

1. Tabpuensn, O. C. Xumwus. bazoBwiii ypoBeHb. 10 kmacc : yuebonuk / O. C.
["abpuensH. - 5-e u3a., nepepadborannoe - Mocksa : U3patensctBo "IIpocBemienue",
2022. - 192 c. - ISBN 978-5-09-099538-2. - Tekct : snextpoHHbId. - URL:
https://znanium.com/catalog/product/1928190 (nmata oOpamenus: 24.04.2024).—
PexxuMm noctyma: 1o mojmucke.

2. l'abpuensn, O. C. Xumus. bazoBbiii ypoBenb. 11 kmacc : yuebnuk / O. C.
["abpuensH. - 8- us3z., crepeorunnoe - Mocksa : MznarensctBo "IIpocBemienue",
2022. - 224 c¢. - ISBN 978-5-09-099539-9. - Tekcr : anekrtponHsiii. - URL:
https://znanium.com/catalog/product/1928221 (mata oOpamenus: 24.04.2024).—
PexuMm nocryma: mo noAmnucke.

JlonoJIHUTEIbHbIE HCTOYHUKH
3. Axmenona, T. M. Xumus : yaeOnoe mocobue / T. 1. Axmenosa. - Mocksa : NOII

PI'VII, 2023. - 192 c. - ISBN 978-5-00209-042-6. - Tekcr : anexkrponnsiid. - URL:
https://znanium.ru/catalog/product/2137492 (nara oOpamenus: 24.04.2024). -
Pexxum noctyma: mo noAmnucke.

Iepuoanueckue u3xanus (0TeYeCTBEHHbIE )KYPHAJIbI):

1. Tlpodeccuonanbuoe oOpa3oBaHue B COBPEMEHHOM MUpe:
Professionaleducationinthemodernword:  Bcepoccuiickuii ~ HayuHbId  KypHaT /
yapenutens — DeneparbHOE — TOCYIApCTBEHHOE  OIOKETHOE  00pa3oBaTEIbHOE
yapexaeHue Bbiciiero obOpaszoBanusi «HoBocHOMpPCKUI TOCYTApCTBEHHBIM arpapHbIi
yauBepcutet. — 2011 - . — HoBocubupck: ®I'YII «M3aarensctBo CO PAH», 2020 -. -
ExexBapt. — TekcT: HENMOCPEICTBEHHBIM.

HNuTepHeT-pecypcesbl:

1.  [udposoii oOpa3oBarenbHbIil KOHTEHT: caidT. — URL: https://educont.ru/ (nata

obpamenus: 24.04.2024). — TekcT: 2JIEKTPOHHBIM.



https://educont.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA JUCIHUIIVINH

KOHTposib 1 OIleHKa pe3yJbTaTOB O0yYEHHs OCYLIECTBISIETCS MPENoAaBaTeIeM B
polecce NPOBEICHUS MPAKTUUECKUX 3aHATUI U Ja0OpaTOPHBIX pabOT, TECTUPOBAHMS, a
TAaKK€  BBIMOJHEHUS  OOYYAIOMMMHUCS  WHAWBUAYAJIbHBIX  3aJaHUM, TMPOEKTOB,
uccienoBanuii. Pe3yiabpTatel o0yueHus: onpeAesnsoT, YTo 00yJyaroluecs J0KHbBI 3HATh,
MOHUMATh U JIEMOHCTPHUPOBATH MO 3aBEPUICHUM U3YyUYCHUS] AUCHUIUIMHBL. KOHTpOIbL M
OIleHKA pEe3yJIbTaTOB OCBOCHHUs 00IIe00pa30BaTEIbHON UCHUIIUHBI PACKPBIBAIOTCS
yepe3 AUCHUIUIMHApHbIE (IPeAMETHbIC) PE3yNbTaThl, HAPABJIECHHbIE Ha (OPMUPOBAHUE
o0mux M TpodeccHOHaNbHBIX KOMIETEHIMI MO pas3ieiaM W TeMaM COJEpiKaHMs
y4eOHOro Marepuania.

Ob6masi/mpogeccuoHanbHAS Paszngen/Tema THn oLeHOYHBIX
KOMIIETEHIIHS MeponpusiTHii
Tema 1.1-1.7,Tema 2.1-2.2, Tema 3.1 TectupoBanue
OK 01 -2.6, Tema4.l
Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brinonnenue
3.1,34,41 MPAKTUYECKUX 3aIaHUH
OK 07 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, TectupoBanue
31,34,41Tema 1.1 - 1.7, Tema 2.1 - Brimonnenue
2.2, Tema3.1-2.6, Tema 4.1 MPAKTUYECKUX 3aIaHUM
OK 01, OK 07 Bce Tembl JuddeperunpoBaHHbIi
3a4er




