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1. MACIHOPT PABOYEM TIPOT'PAMMBI YYEBHOM JUCIHUITINHBI
OVYII.12 Xumus

1.1. Ob61acTh NPUMEHEHHUS TPOTrPAMMBI

[Iporpamma yuebHoM mucuurinael OYIL12 Xumus sSBIsSETCS 4acThblO OCHOBHOM
npodeccronanbHoil  oOpa3zoBarensHOl Tporpammbl  (manee OIIOIT  CIIO) o
crienmanbHocT  46.02.01 okyMeHTanMOHHOEe o0OecneyeHHe YyNPABJIEHUS W
apxuBoOBeJleHHe U TMpeJHa3HAuYeHa [UIl HU3Y4YEHUST XUMUU B NpodecCHOHATbHBIX
o0pa3oBaTeNbHbIX OpraHu3alusaX, peanu3yrmux DeaepanbHyl0 00pa30BaTENbHYIO
nporpaMMy cpefaHero oOmero oOpa3oBaHHs B TpeJelax OCBOCHHS OCHOBHOM
npodeccuonanbHoi o0pa3oBaTenbHOil mporpamMMbl CIIO Ha Ga3e OCHOBHOTO OOIIETO
00pa3oBaHUs PU MOATOTOBKE CHEUATUCTOB CPEJHETO 3BEHA.

Yacte paboyell mnporpaMMbl peadu3yeTcss C MNPUMEHEHUEM DJIEKTPOHHOIO
oOy4yeHHs W JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUA (B COOTBETCTBUU C
[IpaBunaMu NOpUMEHEHHS OpraHU3alUsIMU, OCYIIECTBISIIOUIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTh, ~ DJEKTPOHHOTO  OOy4YeHHMs, JIMCTAHIUOHHBIX  0Opa30BaATEIIbHBIX
TEXHOJIOTUN TP peanu3anuu oOpazoBarenbHbIX mporpamm oT 11 oktsops 2023 roma N

1678).

1.2. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JucuunnmHa OVIL12Xumus SIBJISIETCSA 00s13aTeILHOM YaCThIO
obmeobpaszoBarensHoro  1umkiaa  OINOII  CIIO mo cnemumansHOocTH — 46.02.01
JlokymMeHTAIIUOHHOE oOeclieyeHne YIIPABJIeHUs U AapXUBOBeIeHHeE.

1.3. Hean u 3agauu pucuuminnbl. [lnanupyemslie pe3yabTaThbl 0CBOEHUS
0011e00pa3oBaTe/IbHOM TUCHHUILIMHBI
['maBHBIMU 1ESIMH U3Y4YEHHUs MpeaMeTa «XUMHsS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus Ha 0230BOM YPOBHE SIBIISIFOTCS:

- (¢dopMupoBaHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK Ba)XKHEUINIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT KJIFOUEBBIE TTOHITHS,
dbyHIaMEeHTaIbHbIE 3aKOHBI M TEOPUHM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPUEUN UX PA3BUTUS U CTAHOBIICHHUS;

- (¢dopMupoBaHHE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB
M XUMUYECKMX  pEeaKlui, HEOOXOIWMBIX I  MPUOOPETCHUS  yYMEHHM
OPUEHTHPOBATHCSI B MUPE BEUIECTB M XWMHUYECKUX SIBICHUM, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU;



- pa3BUTHE yMEHUU U CMOCOOOB NESITEIBHOCTH, CBS3aHHBIX C HAOMIOICHUEM W
OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOJIEHUEM IMpaBusl 0€30MacHOIrO
oOpalieHus ¢ BellecTBaMHu.

[Ipu uzyyenuu npeamera « XUMHs JTOMUHUPYIOIIEE 3HAYECHUE TPUOOPETAIOT TaKHe

LEeJH U 33/1a4U, KaK:

- ajanTanusg oOOydYaloIMXcsi K YCJIOBUSM JIMHAMUYHO Pa3BUBAIONIETOCS MHPA,
dbopmupoBaHue MHTEIJIEKTYaJIbHO pa3BUTON JIUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY NPHUHITHIO T'PaMOTHBIX
pElIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYallMSX, CBA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHECHUEM;

- ¢opmMupoBaHHE Y OOYYAIOIIUXCS KITIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIICTEHLUH),
MMEIOIIUX YHUBEPCATHbHOE 3HAUCHUE IS PA3TUYHBIX BUJIOB ACSITEIFHOCTU: PEIICHUS
npoOjeM, TOHUCKa, aHaimu3a M o0paboTKM HMH(POPMALKUHU, HEOOXOAMMBIX JIs
MPUOOPETEHUS OIbITA JEATEIBHOCTH, KOTOpas 3aHUMaeT BaXHOE MECTO B MO3HAHHUH
XUMHH, a TaKKe JJIA OLICHKH C TO3HIMA AKOJIOTMYECKON 0e30MacHOCTH XapakTepa
BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHW3M YelOBEKa W MPHUPOIHYIO

cpeay,

- pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcs: CIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAaHUA N0 XMMHUU B COOTBETCTBHM C JKU3HEHHBIMH MOTPEOHOCTSAMH, HUCIIOJIB30BAThH
COBpEMEHHbIE MH(pOPMAIMOHHBIE TEXHOJOTMM JUIsl MOMCKAa M aHanu3a y4eOHOM u
Hay4YHO- HOMYJIAPHON HH(OPMALIMA XUMHUECKOTO COJIEPIKAHNUS;

- (¢opmupoBaHHE€ M pa3BUTHE y OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXONUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TMPOBEJCHUU XUMUUYECKOTO
AKCIIEPUMEHTA;

- BOCIIUTaHHE y O0y4YaroIuXcsl YOeKIEHHOCTU B TYMaHUCTHYECKOW HAIPaBICHHOCTH
XUMUHU, €€ BaXHOM pOJM B pEIIEHWU TI00aNbHBIX TPOOJIEM palMOHAIBHOTO
IIPUPOAONIOJIB30BAHUS, TIONOJIHEHNUSI DHEPreTUUYECKUX PECYpCOB M COXPAHCHUS
MIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO OTHOIIEHUS K
MPUPOJIE U CBOEMY 3JI0pOBBIO, a TaKXke€ NPUOOPETEHUs] OMNbITAa MCIOJIb30BAHUS
MOJIYYE€HHBIX 3HAHUM.



ConeprkaHue TUCHUILIMHBI HAIIPABJICHO Ha (POPMHUPOBAHUE JTUYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX Pe3yJIbTaTOB
®I'OC cpennero ob1ero oopazoBanus, a Takxke ciueayronmx oomux komnerenuuit GI'OC CIIO.

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeH I

IlnanupyeMble pe3yJbTaThl 0CBOCHHS IMCIHUIIIHHBI

Oﬁmne1

I[I/ICIII/II'[.]'[I/IHapl—[hle2

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

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TpYyIdy, OCO3HAHHME IIEHHOCTH MAacTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTb K AKTUBHOM ACATEIbHOCTH TEXHOJIOTHUYECKOM U
COIIMAIbHOW HAIpPaBJICHHOCTH, CIOCOOHOCTh HMHHIIMHUPOBATH,
IUIAHUPOBaTh M CaMOCTOSITENIBHO  BBIMIOJHATH  TaKyIO
JeATEIIbHOCTD;

- HMHTEpeC K pasIuyHbiM cdepam  npodecCHOHATHHOM
JeSATEIIbHOCTH,

Osnanenue YHHBEPCAJIbHBIMH Y4eOHBIMH
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITEIbHO  (OpMYJIHpPOBAaTH M  aKTyaJU3UpPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBATh CYIIECTBCHHBIA MPU3HAK WM OCHOBAHHS JJIS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OmpenensaTh ILENu JeATeTbHOCTH, 3a/laBaTh MapaMmeTpbl U
KPUTEPHUU UX TOCTHKEHUS;

- BBIABIATH  3aKOHOMEPHOCTHM W TPOTUBOpPEYHsS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTb, OIIEHWBATH
COOTBETCTBHE  PE3YJIbTATOB  II€JISIM, OLICHUBAaTh  PHUCKU

- BJIaACTH CHUCTEMOH XUMHUYECKUX 3HaHHI>JI, KOTOpas BKIIFOYACT:
OCHOBOINOJIATalONINe MOHATUS (XMMHUYECKUN 3JIEMEHT, aToM,
SJIEKTPOHHAst 00o0JiouKa aroma, S-, p-, O-3JIEKTPOHHBIE
opbuTamu  aTOMOB,  HOH,  MOJIEKYyJa,  BaJCHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYCCKAs
CBsA3b, MOIb, MOJIIpHas Macca, MOJSPHBIH  00BeEM,
YIJIEPOJHBIN CKeleT, (YHKIHMOHAIbHAS TPYIIa, pauKal,
U30MEpHsi, H30MEphbl, TOMOJIOTHUECKUN psJ, TOMOJIOTH,
YTIIEBOIOPOABI, KUCIOPO- U a30TCOJEPIKAIINE COCTUHCHUS,
OMONOTMYeCKH aKTHBHBIE BellecTBa (YIJIEBOABI, IKHPHI,
Oenku), MOHOMEp, TMOJHMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIGKYJISIDHBIE ~ COEIMHEHHUS,  KpUCTAITMYecKast
peumeTKa, THUIBI XUMHYCCKHUX peaKHHfI (OKI/ICJ'II/ITGJ'II)HO-
BOCCTAHOBUTENbHBIE, DK30-U OSHAOTEPMHUYECKUE, PEaKIUU
MOHHOTO OOMEHa), pacTBOP, DJEKTPOJIUTHI, HEIIEKTPOJHTHI,
ANEKTPOIUTHYECKAS JTUCCOLIMALINSA, OKHUCJIUTEb,
BOCCTAHOBUTETb, CKOPOCTh XUMHUYECKON peaxiumu,
XMMHUYECKOE pPaBHOBECHE), TEOPUHM U 3aKOHHBI (Teopus
XUMHYECKOTO CTPOEHHUS OpraHuueckux BemiectB A.M.
bytnepoBa, Teopus IIEKTPOTUTHYECKONW  TUCCOLMAINH,
nepuoauueckuii 3akon [[.1. MeHneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJWYECKHI SI3bIK XHMHUH,

1 . .
YKa3bpIBaroTCA IMYHOCTHBIE U MeTanpeaMeTHbie pe3ynsTaTel n3 @I'OC COO (B nocnenueit pegakmmu ot 12.08.2022) B oTriaroiasHO# Gopme, Gop MUpyeMbIe
00111e00pa30BaTeNbHON TUCIUILTHHON
2 .
JucuunnuHapHsle (IpeIMETHbIE) pe3yJIbTaThl YKa3bIBAIOTCA B COOTBETCTBUU C METOUKON IPENoJaBaHus AUCLUTLTUHEI

6




MOCJIC/ICTBHI JI€ITEIILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIILICHUE TIPU PEIICHUN KU3HEHHBIX
npobiem

0) 0a30BbIE HCCIeN0BaTENbCKUE e CTBHS:

- BJIAJICTh HaBbIKAMHU y4€OHO-UCCIIEI0BATEILCKOM U MPOSKTHOM
JeSTeIbHOCTH, HABBIKAMU pa3pelIeHus MpooieMm;

- BBISIBIIATH MIPUYHMHHO-CIICJICTBEHHBIE CBSI3U u
aKTyallu3UpOBaTh 3a/lady, BBIIBUTATh THUIIOTE3Y €€ PEIICHUS,
HAaXOQUTh  apryMEHThl  JUIsl  JIOKa3aTelbCTBA  CBOMX
YTBEPKIACHUM, 3a/1aBaTh MApaMETPhl M KPUTSPUH PEIICHUS;

- aHAIM3UPOBATh IMOJNyYEHHBIE B XOJIeé pEIICHUd 3a7auu
pe3yNIbTaThl, KPUTHUYECKH OIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHUS B TIO3HABATCIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KUZHEIEATEIIbHOCTH;

- yMeTh MHTECTPUPOBATH 3HAHHUS U3 PA3HBIX MPEIMETHBIX
oOIacreii;

- BBIJIBUTATh HOBBIC HUJICH, PEJIaraTh OPUTHHATBHBIE TIOTXOIbI
1 pCIICHMS;

- CITIOCOOHOCTh X HUCIIOJIb30BAHUS B TIO3HABATEIHHON U
COLIMAJIBHOM ITPAKTHUKE

(bakTOJIOrMUeCKUe CBEICHMs O  CBOWCTBAaX, COCTaBe,
MOJy4YeHUH W 0e30MacHOM HCHOJIb30BAHUU BAKHEHIINX
HEOPraHMYeCKUX U OpraHMYeCKMX BEIIECTB B OBITY H
IIPAKTHUYECKON JEATEIbHOCTH YEJI0BEKA;

- YMETb BBIIBJIATH XapaKTEPHbIC IPU3HAKUA M B3aUMOCBS3b
W3YYEHHBIX NMOHATHUH, IPUMEHATH COOTBETCTBYIOLINE OHSTHS
IIPY OINHCAaHUU CTPOCHHUSIT M CBOWCTB HEOPraHUYECKUX H
OpraHMYECKHUX BELIECTB M UX MPEBPALICHUN; BBIIBISTH
B3aMMOCBA3b XHMUYECKUX 3HAHUW C TOHATUSAMU W
IIPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;
- YMeTb HCIOJIb30BaTh  HAaWMEHOBAHMS  XHMHUYECKHUX
COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKON H
IPUKIAJHON XMMHMHM M TPUBHAJIBHBIE HA3BaHUS Ba)KHEHUIINX
BEIIECTB  (OTHJIEH,  aueTWiIeH,  TIuIepuH,  (deHodm,
dbopmanbaeru, yKCycHash KHMCJIOTa, IJIMIMH, YrapHbIil ras,
YIIEKUCIbIA a3, aMMHaK, TalleHas W3BECTb,HerameHas
U3BECTh, NMUTHEBAs COJa M JPYIUX), COCTaBIATH (POPMYIIBI
HEOPraHMYECKUX U OPraHUYeCKHX BEIIEeCTB, YPABHEHMUS
XUMHUYECKHX peaklui, OOBACHATHh MX CMBICI; NOJITBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BEILECTB
COOTBETCTBYIOIIMMHU  3KCIEPUMEHTAaMH U 3alHCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMeTb YCTaHaBIMBaThb MPUHAAJICKHOCTh H3YYEHHBIX
HEOPraHMYECKNUX M OPraHMYECKHUX BEIIECTB K ONPECICHHBIM
KJIacCaM U IPYIIaM COCUHEHNH, XapaKTEPU30BaTh X COCTAB
U BaXHEWIINE CBOMCTBA, ONPENEIATh BUABI XUMHUYECKHX
cBsA3el (KOBaJIeHTHAs, MOHHAsI, METaJUIMUECcKas, BOJOPOIHAs),

THIIBI KPUCTaJUIMYECKUX peLeTox BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;
- chopmMHupoBaTh  MPEIACTABICHHUS: O  XHUMHYECKOU

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIU
XMMUU B TIO3HAHUU SIBICHUA NPUPOABI, B (OPMHUPOBAHUHU
MBIIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (PYHKUIMOHAIBHOM




IrPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHUs MNPAKTUYECKUX
3a71a4 M HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

- YMETh IPOBOJUTH PACUYETHI 10 XUMHUYECKUM (POpMyIiaM U
YPaBHEHUSM XUMHYECKHUX PEaKIHi ¢ UCTIOIb30BaHUEM
(bU3NYECKUX BETUYMH, XapaKTEPU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIJIOBUS1) Fa30B, KOJIMYECTBA BEILIECTBA; UCIIOJIb30BaTh
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIs IPUHSITUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

B o0s1acTHIIEHHOCTH HAYYHOIO MIO3HAHUS:

- c(OpPMHPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTUSl HAayKH M OOIIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha Jajore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MIOJINKYJIBTYPHOM MHPE;

- COBEpILIECHCTBOBAHME SI3BIKOBOM M YHUTATEIBCKON KYJIBTYPBI
KaK CpeACTBa B3aUMOJEHCTBUS MEXIy JIOAbMHU W IIO3HAHUS
MHpA;

- OCO3HAHUE ILICHHOCTH HAy4YHOH IEATEIBbHOCTH, N'OTOBHOCTH

OCYIIECTBIISTh MIPOEKTHYIO U HCCIIEJIOBATEIbCKYIO
NEeSATEIbHOCTh UHANBUAYAJIbHO U B TPYIIIIE;
OBJageHue YHHBeEpPCaJIbHbIMU yuyeOHBIMHU

NMO3HABATEJIbHBIMU /1eHCTBUSAMM:

B) padora ¢ uHgopmanmei:

- BJIAJICTh HABBIKAMHU TOJIYY€HUS WH(DOPMALUU U3 UCTOUYHUKOB
Pa3HBIX THUIIOB, CAMOCTOATEIIBHO OCYIICCTBJIATh ITOMCK, aHAJIN3,
CUCTeMAaTH3alMI0 U WHTEPIPETANI0 HHPOPMAIIUU Pa3THIHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

- co3laBaTh TEKCTHl B PAa3NIUYHBIX (opMarax C y4eToM
Ha3HaYeHUs MHQPOpMAIMM M IENeBON ayauTOpHH, BBIOHpas
ONTUMAJIbHYIO ()OPMY NIPECTABICHHS U BU3YaTH3aIUH;

- yMeThb IUIAHUPOBAaTh U  BBINOJHATH  XUMHUYECKHM
SKCIIEPUMEHT (TPeBpallleHUs OpPraHUYeCKUX BEIIECTB MpH
HarpeBaHuM, IMOJyYE€HUE ATHIIEHA U U3YUYEHHE €r0 CBOICTB,
KaueCTBEHHbIC PEaKLMM Ha aJbJETH/bl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OEJKOB IIpU HAarpeBaHUH, LIBETHbHIE
peakuuu OeNKoB; NPOBOJAUTH PEaKIMM HOHHOTO OOMeEHa,
ONpEeNiTh Cpely BOJHBIX pacTBOPOB, KauyeCTBEHHBIE
peakuMu Ha cynbdar-, kKapOOHAaT- W XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; pellaTh SKCIEpUMEHTAJIbHbIE 3aJaud 110
temam "Meramibl" u "Hemeramnel") B COOTBETCTBUH C
IpaBWJIaMd TEXHUKH O€30MacHOCTH IMIpU OOpalieHUH C
BEIIECTBAMU u 1a00paTOPHBIM 000pyIOBaHHEM;
MPEJICTaBIATh PEe3yNbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B
¢dopme 3amuicH ypaBHEHUH COOTBETCTBYIOUIMX pPEAKUHUUA U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMeTb AaHaNU3UpOBaTh XHMMHUYECKYI0 HH(pOpMaIHIO,
MOJIyYaeMYyI0 W3 PAa3HBIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTepHET U apyrue);

- BJaJeTh OCHOBHBIMH METOJAMHU HAYYHOIO TO3HAHUS
BEIIECTB U XUMHUYECKUX SIBIICHUH (HaOI0JIeHne, U3MEpEHue,
AKCIIEPUMEHT, MOJIETTUPOBAHHE);

- YMeTb NPOBOJAUTH PACYETHl M0 XUMHUYECKUM (opMynIaM U
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- OLICHUBATH JJOCTOBEPHOCTb, JIETHTUMHOCTh MH(pOPMALHUH, €€
COOTBCTCTBHC IIPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAaM;

- UCIIOJIb30BaTh cpencraa UH()OPMAIIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B pPCIICHUN KOTHUTHUBHBIX,
KOMMYHHKAaTHBHBIX ~ W OpraHM3allMOHHBIX  33Ja4  C
co0Ir0IeHIEM TpeOoBaHU SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, PECypcOCOCpPEkKEHHs, MPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0E30IT1aCHOCTH;

- BJIaJICTh HABBIKAMHU PACIO3HABAHHS U 3ALIUTHl HH(POPMALIUH,
WH(POPMAIIMOHHON 0€301MacHOCTH JIMYHOCTH,

YPAaBHEHMSIM XUMHUYECKUX pEaKIUd ¢ HCHOIb30BAHUEM
¢u3nUecKUX BEIMYHMH, XapaKTepPU3YIOIIMX BEHIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 0o0beMa (HOpPMasbHbIE
yCIOBHs) Ta30B, KOJIMYECTBA BEILIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUA Ul NPUHATUSA PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyallMsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

- TOTOBHOCTb K CaMOPa3BUTHUIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU yueOHO-HCCIIeI0BATENIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBinagenne  yHHBepCaJbHBIMHU KOMMYHUKATHBHBIMHU
AeHCTBUAMMU:

0) coBMecTHasi AeATEJIbHOCTD.

- TOHMMAaThb M MCIOJIb30BaThb IPEUMYIIECTBA KOMAaHIHOW H
WH/UBUYAJIbHOU paboThI;

- IIPUHUMATh LEN COBMECTHOMN NEeSATEIbHOCTH,
OpraHU30BBIBATL M  KOOPAMHUPOBATH JEUCTBUS IO €€
JOCTH>KEHMIO: COCTABIIATH IIJIAH JIEUCTBUM, pacipenesaTh poiau
C YyYeTOM MHEHUH YYaCTHUKOB OOCYXJaThb pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHMPOBATH U BBINIOJHATH pabOTy B  YCIOBHSX

peanbHOro, BUPTYaJIbHOTO 171 KOMOWHHUPOBAHHOTO
B3aMMOJCHCTBUS;

- OCYUIECTBIIATh IO3UTUBHOE CTPATETUYECKOE IOBEJACHUE B
Ppa3IMYHBIX CUTYyalLUsIX, MPOSIBIIATH TBOPYECTBO u
BOOOpakeHne, ObITh MHUITMATHBHBIM

OBJaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbBIMHM
JeHCTBUAMM:

') IPUHSATHE ce0sl M IPYTUX JKIeii:

- yMeThb IUJAaHUPOBAaTh U  BBIIOJHATH  XMUMHUYECKHUH
AKCIIEPUMEHT (TIPEBpallleHUs OpPraHUYECKUX BEIIECTB IPU
HarpeBaHUH, NOJY4YEeHUE ATUJIEHA U HU3Y4YEHUE €ro CBOMCTB,
KAueCTBEHHbIE PEAaKIMM Ha allbJerHJbl, KpaxMaj, YKCYCHYIO
KUCJIOTY; JleHaTypauusi OeJIKOB INpH HarpeBaHUH, LBETHbHIC
peakuuu OCJIKOB; MPOBOJUTH PEAKIIMM HMOHHOTO OOMEHa,
ONpENEIATh CpPely BOJHBIX pacTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cyiabgaT-, KapOOHAT- W XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; peIIaTh JKCIEPUMEHTAJIBHBIE 3aJaud I10
teMaM "Mertamnel" u "Hemeramnsl") B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKM O€30MacHOCTH TpU OOpaIleHUuu C
BElIECTBAMU u 1a00paTOPHBIM 000py0BaHUEM;
IIPEJICTABIATh PE3YyNbTaThl XUMHUYECKOTO DKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHUU COOTBETCTBYIOIIUX pEAKIUN U
(bopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB




- NpPUHUMATh MOTHBBI WU apryMEHTBl JPYTHX JIOJEH mpu
aHaJIM3€ PEe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTHUX JIIOJeH Ha OIIHOKY;

- pa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMU JIPYTOro
YeJI0BEKa;

OK 07. CopnelicTBoBaTh
COXPaHEHHUIO
OKpY>Kalolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KIIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUSX

B 06s1acTHIKOTI0rN4e€CKOr0 BOCTIMTAHMSA

- c()OPMHPOBAHHOCTh 3KOJIOTMYECKOM KYIbTYphl, IIOHUMAHUE
BJIMAHHA COLIMAJIBHO-3KOHOMUNYCCKUX NPOUCCCOB HAa COCTOAHUC
IPUPOJHOM M COLMAIBHOM cpelibl, OCO3HaHHUE TIJI00aIBLHOIO
XapakTepa dKOJIOIHYECKHX Ipo0IeM;

- IUIAHUPOBAHME M OCYLIECTBIEHUE ICHCTBUM B OKpY’KaOLIEH
Cpele Ha OCHOBE 3HAHUsA LEJNed YCTOMYUBOIO Pa3BUTHSA
4eJI0BEYECTBA;
AKTHUBHOC HCIIPpUATUC
OKpYKaloILlel Cpele;

- YMCHHEC IMPOTrHO3UPOBATH H€6HaFOHpI/IHTHI)Ie OKOJIOTHYECKHUEC
IIOCJIEACTBUS NIPEANPUHUMAEMBIX ACUCTBUHM, IPENOTBpaIlaTh
ux;

JEHCTBHUM, NPUHOCAIINX  BPEX

- paciipeHuc OIIbITa JACATCIIbHOCTHU AKOJIOTHYECKON
HAITpaBJICHHOCTH;
- OBJIaICHHUC HaBbIKaMU y‘Ie6HO'I/ICCJIC,HOBaTeJILCKOI>'I,

MPOEKTHON M COIMAJIbHOMN JIEATEIIbHOCTH;

- chopMUpOBATH IIPEICTaBICHUS: 0] XUMHYECKON
COCTAaBJIAIOIIEH E€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIH
XMMUU B TIO3HAHUHU SBICHWNA NPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUS] M KYJIbTYpbl JMYHOCTH, €€ (PYHKLIHMOHAIBHOM
IrPaMOTHOCTH, HEOOXOIUMOW Ui pElIeHUs NPAKTUYECKUX
3aJja4 U HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPENE;

- YMeTb cOOJII01aTh IPaBUIIa SKOJIOTHYECKHU LIEIeCO00pa3HOro
NOBEIECHNUA B OBITY M TPYIOBOM JEATEIBHOCTH B ILEIAX
COXpaHEHMsI CBOErO 3J0POBbSl U OKPYXAKOUIEH IPHUPOIHON
Cpcabl; YYUTBIBATHL OITACHOCTH BOSIIGIZCTBHSI Ha JKHBBIC
OpraHu3Mbl  OINpPEACIICHHBIX BELIECTB, IIOHUMAas CMBICH
ITOKAa3aTelIsl MPeIeIbHON TONyCTUMONW KOHIIEHTPALUH

1.4PexoMeH1yeMOeKOJINYeCTBOYACOBHAOCBOCHUECNIPOTPAMM bIIUCIIUIIJINH I
MakcumanbHON yueOHOM Harpy3ku o0yvaromierocsi _/2 yaca, B TOM 4uciie: 00s13aTeIbHON ayAUTOPHON yueOHOM
Harpy3ku oOydaromierocs (2 Jaca.
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2. CTPYKTYPAUCOJAEPKAHUEYUYEBHOMW IUCIUILIUHBI

2.1. O0beM yuyeOHOH TUCHUNIMHBI U BUIbI YUeOHOH padoThl

Buny4eOHoiipadoThl Oovemuacos
MaxkcumasnbHasi yueOHas HArpy3ka (Bcero) 72
Oo0s3aTesbHAsA ayAIUTOPHAs y4eOHAasi HATPY3Ka (BCero) 72
B ToMm uncie:
TeopeTuueckoe o0yueHue 34
JlaGopatopHble 3aHATHUS 10
[IpakTH4ecKkue 3aHITHS 28
HNx Hux
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPKAHME
Teopernyeckue 3aHATUS 2
[IpakTHyeckue 3aHATHS 2

IIpomesxkyTrounasi arrectanus (1uddepeHIUPOBAHHBIN 324€T)
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2.2. TeMaTHYeCKHUil IUIaH U coJepxanne yueoHoii gucuumauabl OYIL.12 XUMUSA

HaumenoBaHue pa3jiesioB u
TeM

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

O0beM
4acoB

YpoBeHb
OCBOEHUS

Koasbl
KOMIIeTeHIHIiA,
¢opmupoBanu

10 KOTOPBIX
cnocodcTByeT
3J1eMEHT
NPOrpaMMBblI

2

Cemecmp 1

Pasznea 1. TeopeTnueckue ocHO

Bbl XMMHUH.

Tema 1.1. [lepuoamyeckuii

Coaep:xxanue yueOHOro MaTepuaJia

3aKoH u Tabmuna JI.1.

TeopeaneCKoe oﬁyqenne

MenneneeBa. CTpoeHuE
aTOMOB XMUMHUYECKUX
JIEMEHTOB

Ilepnonnueckuit 3akoH u llepuogmyeckas cucremMa XUMHYECKUX dieMeHTOB J[.M.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M Ilepmonnmyeckoil cHCTEMBI XUMHYECKHX
anemenToB J[.Ml. MenneneeBa ¢ coBpeMEHHON Te€Oopuel CTPOEHHUsSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHs CBONCTB XMMHUYECKUX 3JEMEHTOB M O00pa3yeMbIX MMM IPOCTBIX M CIIOKHBIX
BEUIECTB IO TIpynmnaM U IMepuojaM. 3Hau€HUE IEepPUOJUYECKOr0 3aKOHAa B pPa3BUTUHU
HayKd. XMMHYECKHI 31eMeHT. AToM. Slapo aroma, M30TONbI. DJIEKTPOHHAs OO0OJOYKa.
DHepreTHyYecKre YpOBHH, TMOAYPOBHH. ATOMHBIE OpOWTamH, S-, p-, 0O- 3JIEMEHTHL
OCOOeHHOCTH paclipe/ieieHUs] JIEKTPOHOB 0 OpOMUTAlIsIM B aToMax 3JIEMEHTOB IEPBBIX
YEeTBIPEX NEPUOA0B. DIEKTPOHHAIKOH(PUTYPALIUSIATOMOB.

IIpakTyeckoe 3anaTue Nel

XapakTepucTUKa XUMHUUYECKUX JJIEMEHTOB B COOTBETCTBUU C IOJOKeHUEM llepuoamueckoit
cuctemsbl. [lpakTHyueckue 3amaHusi Ha YCTAHOBJIEHHWE CBSI3M MEXKIY CTPOCHUEM aTOMOB
XAMHYECKHUX BJIEMEHTOB U MEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHMUYECKUX DJIEMEHTOB U
UX COCIMHEHUN B COOTBETCTBUHU C moJiokeHuem llepronnueckoi cuctemsl. JleMoHcTpanus
tabnun «[lepuonndeckas cucreMa xummudeckux snemenToB .M. MenneneeBay

OK 01
OK 07

Tema 1.2. Ctpoenue

Conep:xaHue yueGHOroMaTepuasia

BellecTBa. XUMHUYECKas CBSI3b

Teopernueckoe o0yueHue

CtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BUABl XUMHUYECKOW CBsI3M (KOBaJICHTHas
HETOJISIPHASI U TIOJISIPHAs, MOHHAs, MeTaJutndeckas). VIoHbI: KaTMOHBI U aHHOHBI. MeXxaHU3MBbl
0o0pa3oBaHUsl KOBAJICHTHON XWMHUYECKOW CBsI3W (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN).
BonoponnasicBszb.

OK 01

Tema 1.3. BaieHTHOCTE.

Conep:xaHue yueOHOIro MaTepuasa

OK 01
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DJIEKTPOOTPULIATETHHOCTb.
CreneHb OKUCIICHHUS.

Teoperudeckoe o0yueHue

BanmenTHOCTS. SHGKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKHCIICHHS.

IIpakTHyeckoe 3ansaTue Ne2

PeuieHne INpakTUKO-OPUEHTUPOBAHHBIX pPACYETHBIX 3aJaHUi. BuIbl XMMHYECKOW CBS3H
(KOBaJIeHTHas HEMOJIsIpHas U MOJIsIpHAasi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa3oBaHMs
KOBQJICHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIN U IOHOPHO-aKIEITOPHBIN).

OK 07

Tewma 1.4. Ilonstue 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 BEUIECTB OT THUIA KpUcTaimyeckor pemérku. [lonsrue o
JMCIIEPCHBIX cucTeMax. VICTUHHbBIE UM KOJUIOMJHBIE pacTBOpbl. MaccoBasi 70J1s BEIIECTBA B
pacTBope.
IpakTnyeckoe 3ansitue Ne3
Pemenune npakTuKo - OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha pacTBOPHI, UCIOIb3yEMbIE B
OBITOBOM M IPOU3BOACTBEHHON JEATENbHOCTH 4eJoBeKa. Pacuérel ¢ HCHOIb30BAHUEM
MOHSITHSI «MaccoBas J0JIs1 BEIIECTBAY.
Tema 1.5. Knaccuduxkanus, Copaepxxanue ydyeOHOro MaTepuasa OK 01

HOMEHKJIaTypa U CTPOCHUE
HEOPraHWYECKUX BEILECTB.
THUIIBI XUMHAYECKUX PEaKLIUi

Teopernueckoe o0y4enue

Knaccugukanus HeopraHuyeckux coequHeHuil. HomMeHkaTypa HEOpraHM4eCKHUX BEILEeCTB.
['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

Pacuérbl mo ypaBHEHHSM XHMHUYECKUX PEaKIUi, B TOM YHUCJIE TEPMOXHUMHUUYECKUE PACUETHI.

CocraBieHHe WOHHBIX ypaBHEHUH peakiuii. Peaknuum moHHOTO 0oOMeHa. Pacuérsl macchl
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BeHleCTBa) IMPOAYKTOB pC€aKInn, €CJIU OAHO U3 BCUICCTB UMCCT IIPUMECCH.

BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIH 00bEMY
OJIHOTO W3 YYaCTBYIONIMX B pEaKIHH BEHIECTB, pacd€Thl Macchl (00BEMa, KOJIMYECTBa

Tema 1.6. DnexkrpoauTuyeckas
JYcCoOUManys U HOHHBIN
oOMeH

Conep:kanue y4eOHOT0 MaTepuaJia

TeopeTnyeckoe o0yueHue

DnexTponuTHyecKas quccorpanus. CHbHbIC U caa0bie 37eKTposnThl. Cpea BOJIHBIX
pPacTBOPOB BELICCTB: KKCIasi, HEUTpalibHasl, IeJI0uHast. Peakiiuy noHHOTO 0OMeHa.
OKHUCIUTEIIEHO-BOCCTAHOBUTENIbHBIC peakinu. CocTaBJIeHHE peakuii HOHHOTO OOMeHa
IMyTEM COCTABJICHHUA HUX ITOJHBIX U COKpAIICHHBIX NOHHBIX ypaBHeHHfI. KucnorHo-ocHoBHEBIE
peakiuu. 3aaHus Ha COCTABJICHUE HOHHBIX PEAKIIUIA

JlaGopaTopHble3aHATHSA

JlaboparopHnas pabota Ne 2. Onpenenenue cpeasl pacTBOPOB BEIIECTB C OMOIIBIO
YHUBEPCAIbHOI'O HHIAMKATOpa

IIpakTHyeckoe 3ansitue Ne6

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

OK 01
OK 07

Pa3nen 2. Heopranndeckast Xumus.

Tema 2.1. Pusuko-
XHMMHUYECKHE CBOMCTBA
HeMmeTamToB. Pu3nko-
XHMMHUYECKHE CBOMCTBA
METAaLJIOB.

Conep:xxanue yueOHOro MaTepuaJia

TeopeTuquKoe oﬁyqelme

Hewmeramnsl. [lonoxxenne HemeramioB B Ilepuoanueckoil cucreMe XMMUUYECKUX 2JIEMEHTOB
J.. MenneneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. PU3MUECKUE CBOMCTBA

HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u
yrieposa).

XUMHUECKHE CBOICTBA BaXKHEUIIIMX HEMETAJUIOB (TaJIoreHOB, Cephl, a30Ta, pocdopa,
yriaepoja v KpeMHUS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT,
BOJIOPOJIHBIX coenHeHui). [IpuMeneHne BaxKHEHIIINX HEMETAJUIOB M UX COCTUHEHUH.
N3yuenune komwiekiuu 00pas3nos HemeTauioB. MeTauisl. [lonokeHne MeTaioB B
[Tepuonuueckoii cucteme xumuueckux anemeHToB .M. Menneneea. OcobeHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000JI04€K aTOMOB MeTaiioB. OOue Gpuzndyeckue cBOMCTBA
MeTaioB. CIIaBbl METAJUIOB. DIEKTPOXUMHUUECKUN PsIi HAIPSKEHUI METAJUIOB.
XvMHYecKue CBOWCTBA BaXKHEHIIINX METAJUIOB (HATpUH, KWW, KalbIUi, MarHUH,
AIIOMUHUM, LIUHK, XpOM, KEJI€30, ME/lb) U UX COEIUHEHHUM. KaueCTBEHHBIE PEAKIINY Ha
KaTHOHBI MeTaju10B. O0IMe criocoObl MoslydyeHus: MeTaJuioB. [IpuMeHeHne MeTaioB B ObITY

Y TexHUKe. M3ydeHne Komuiekuuu «MeTaibl U CIUIaBbl»)

OK 01
OK 07
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IIpakTnyeckoe 3ansitue Ne7

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

IIpakTnyeckoe 3ansitue Ne§

DKCIepuMEHTaIbHOE pelIeHUE 3a1a4 10 TeMe «MeTalbi.

JlaGoparopHasi pabdora

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
coenuHenuil. [Ipenmer,
KJIaCCHU(UKALUS, CTPOCHHE U
HOMCHKJIATYpa OPraHHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqelme

OCHOBHbBIE TOHATHUS XUMHUHU BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE  3BEHO, CTENEHb IOJMMEpU3alluu, CpEeAHssl  MOJIEKYyJspHas  Macca.
BricokoMounekymsipabie coenuHeHus. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYISIPHBIX
COGI[I/IHGHI/Iﬁ - [MIoJIMMEpHr3alusa U IMMOJUKOHACHCA .

O3zHakoMJieHHE ¢ 00pa3amMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kayu4yKOB.
Hpe]lMeT OpFﬁHH‘IGCKOfI XUMUU: €€ BO3HMKHOBCHHUEC, PAa3BUTHC W 3HAYCHUC B IIOJYUCHUH
HOBBIX BEIIECTB M MarepuansoB. Teopuss CTPOECHHsS OpPraHUYECKUX coeauHeHuid A.M.
bytnepoBa, e€ ocHoBHBIE mojoxkeHUs. CTPYKTYpHBIE (POPMYJIBI OPTaHUYECKHX BEIIECTB.
I'omonorus, uzomepus. XuMUYecKas CBSI3b B OPraHMYECKUX COEAMHEHMSIX - OJMHAPHBIE U
KpaTHBIC CBA3H.

[IpencraBienue o KiacCH(PUKAIUU OpraHUYECKHX BemlecTB. HoMeHKIaTypa OpraHMYecKUX
COEIMHEHUH (cucTeMaTHyeckas) M TpPUBHAJIbHBIE HA3BaHMsI BaKHEHIIMX IpeJCTaBUTENIEH
KJIACCOB OpraHMYeckux BemiecTB. O3HakomIieHHE ¢ 0oOpasllaMyd OpPraHMYECKUX BEIIECTB U
MaTepuaIaMH Ha KX OCHOBE

OK 01
OK 07

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

Conep:kaHue y4eGHOr0 MaTepuasa

Teopernueckoe o0y4enue

YTri1eBoAOpoabl. AJKaHbBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH u JTaH -
pocTeilliie NPeICTaBUTENN allkaHOB: (U3MUYECKHEe U XUMHUYECKHEe CBOMCTBA (peakuuu
3aMeIIeHus] U TOPEHHUs ), HaX0XKJIEHHE B IPUPOJE, MOITyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKUN psii. DTWIEH U MPOMHIEH - MPOCTEHIIne
NPEJCTaBUTENIN AJKEHOB: (PU3UYECKHE M XUMHUECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJlOreHUPOBAHUS, TUAPATALMH, OKUCIICHHS U IOJIMMEpU3aluN ), TOJyYeHHE U IPUMEHEHHE.
Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHMIINE XUMHYECKHE
CBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

15




2 cemecmp

Tema 3.3. VYriueBoaopoisl.
ATnKUHBI. ApEHBI.

Conep:kaHue y4eOHOT0 MaTepuaJia

TeopeTuyeckoe o0yueHue

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKUHN Psil. AIICTHIICH - MPOCTCHIINIA
MPEJICTABUTENIb aJIKUHOB: COCTaB, CTPOSHUE, PU3NICCKUE M XUMUYECKUE CBOMCTBA (PEaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THIpATAIIMH, TOPESHHUSI ), TOTyYCHUE U TIPUMCHCHHUE.

Apenbl. beH3on: cocrtaB, cTpocHHE, (HU3MYECKHME M XHUMHYECKHE CBOHCTBA (peakuuu
raJOTCHUPOBAHUS W HHUTPOBAHHUS), IOJy4YeHHWE M TNPUMEHEHHE. TOKCHYHOCTh apeHOB.
['eneTnyeckas CBsI3b MEXKy YIIJIEBOJIOPOJAMHU, TPUHAIICKAIIMMHI K PA3TUYHBIM KJIACCAM.

IIpakTyeckue 3anaTHA Ne9

OKcliepUMEHTAbHbIE METOAbl H3YyYeHMsI BEIECTB M MX IpEeBpallleHUil: MOJeIupoBaHHE
MOJIEKYJT OPTaHMYECKUX BEIIECTB, HAOIIOJCHUE M OMHCAHUE JIEMOHCTPAIIIOHHBIX OMBITOB IO
NPEBPAIlCHUIO OPraHWYeCKUX BEUIECTB NpPU HArpeBaHUM (IUIaBiIeHHE, OOyrIIMBaHWE U
FOpEHUE).

IIpakTyeckoe 3ansaTue Nel0

O3HaKOMJICHHE C 06pa3IIaMI/I miIacTtMacc, KaydykKoB W PC3WHBbI, MOACIUPOBAHHUC MOJICKYII
YTJICBOAOPOAOB U I'aJIOTCHOIIPONU3BOAHLBIX.

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 MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKITUH).

Tewma 3.4. IIpuponHsie
HCTOYHUKHU YIJIEBOIOPOJIOB.

Teopernueckoe o0yueHue

[TpupoaHble MCTOYHHMKH YTI€BOAOPOAOB. [IpupojaHBIi ra3 M HOMyTHBIE HE(PTSIHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepalOTKu HedTU: MEeperoHka, KpeKHHT
(TepMHUYECKHiA, KaTaIMTHUECKUH ), muposn3. [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHHE
B IIPOMBINIJIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ NpOAYKTHI €ro MepepadoTKH.

IIpakTnyeckoe 3ansaTHe Nel2

O3nakomieHue ¢ oopasuamu kojuieknu «Hedte» u «YTomby»

OK 01
OK 07

Tema 3.5.
Kucnopoaconepxariue

Conep:xaHnue yueOHOIro MaTepuasa

Teopernyeckoe o0yueHue
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OpraHUYECKUE COSTUHEHMUSI.
Cruptel. enon. Anbaerusl u
KETOHBI.

Kucnoponconepxamue OpraHn4ecKue COeAMHECHHUS.

[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
STUJICHIJIMKOJIA.

@DeHOoII: CTPOCHHE MOJICKYJIBI, (PU3MUYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (peHoma.
[Tpumenenue penomna.

Anbaeruasl. @opmanibaeru, aleTaabIeru: CTpoeHue, PU3NYecKrue 1 XUMUYECKHE CBOWCTBA
(peakMM OKHMCIIEHUSI M BOCCTAHOBJIEHHUS, KAaueCTBEHHbIE pPEAKIMM), [OIy4YeHUE U
IIPUMEHEHNE. IPUMEHEHUE.

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

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

OnHOOCHOBHBIE TIpelebHbIe KapOOHOBbIE KHUCJIOTHL. MypaBbUHasT M YKCycCHas
KHCJIOTBI: CTPOCHHUE, (PU3MYECKHe M XMMHUYECKHE CBOMCTBa (CBOWCTBa, oOuIue s
KJlacca KHMCJIOT, peakuus 3TepuuKaiim), nojlyuyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsi KHMCJIOTHI KaK MPEJICTABUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mbula Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeiCcTBUE.

CrnoxHble 3(Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornyeckas poib )KHPOB.

IIpakTnyeckoe 3ansaTue Nel3

[TpakTrdeckass pabota: ['opeHre CIMPTOB, KAUECTBEHHBIC PEAKIIMM OJHOATOMHBIX CITHPTOB
(oxkucnenue »staHona okcugoM wmeau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE
rmnepuHa ¢ ruapokcugom Meau(Il)), ampaerugoB (OKHCIEHHE aMMHAYHBIM PAacTBOPOM
okcupa cepeodpa(l) u ruapoxcumom meau(Il).

JlabopaTopnasi padora

JlaGopatopHas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KHUCIIOTBHI.

Tema 3.7. YrieBoapl: cocTas,
KJaccu(uKanus yrieBoJ10B

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

VYrneBonpl: cocTaB, KiaccuUKAIMA YrJIeBOI0B (MOHO-, AU- U TOJHMcaxapuisl). [ oko3a -
NPOCTEUIINKA MOHOCAaXapua: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE
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cBoMcTBa (B3auMmozeiicTBue ¢ rumpokcuaom meau(Il), okucienne amMMUadyHBIM PAcTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE TJIOKO3bl), HAXOXXICHHWE B TPHUPOJE,
npuMeHeHue, Ouonoruueckas poiib. @orocunre3. Dpykro3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemmonosa kKak HpupojaHble moiauMepbl. CTpoeHue Kpaxmana U LEJUTIOJIO03bI.
Odusnyueckue W XUMHYECKHE CBOHCTBA Kpaxmaia (THAPOJU3, KAueCTBEHHAsh PEaKIHs C
noaoM). BiaumoneiictBue kpaxmana ¢ MOAOM. BBIUHCIEHHS MO ypaBHEHUIO XUMHYECKOM
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. AzoTcoaepxaniue
OpraHUYEeCKUE COCTMHECHHUSI.
AMUHOKMCIIOTEI. benku.
BricokomounekynsipHbie
COCIUHECHMUS.

Coaep:xxanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

AMUHOKHUCIOTHI Kak aM(oTepHble opraHu4eckne coequHeHus. Puznyeckue U XMMHUECKUE
CBOMCTBa aMUHOKHCIIOT (Ha TpUMepe IMIKMHA). buojornyeckoe 3HaueHWE aMUHOKHCIIOT.
Ilentunel.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSIpHBbIC coeAuHeHus. llepBuyHasi, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OelkoB. XUMHYECKHE CBOICTBa OENKOB: THIPOJHU3, JI€HATypalus,
KaueCTBCHHbIC peaknuu Ha Oenku. OCHOBHBIC IOHSATHS XUMHU BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSSA
MoJieKyJisipHass macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COCIMHEHHH -
MOJIMMEPU3ALUs U MTOJMKOHACHC AL, DKCIEPUMEHTAIbHBIE METObI U3yUEHHUS BEIIECTB U X
MIpEBpAICHHI: HAOII0IEHNE U ONTUCAHUE IEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpaIlUs OCIKOB
MIPY HarpeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COAEPKAHUE

Pa3zpen 4. XumMud u )KU3Hb

Tema 4.1 Xumus v Ku3Hb

Conep:kaHue y4eGHOT0 MaTepuasa

Teopernueckoe o0yueHue

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

[TpencraBienuss 00 00X HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MONYUYEHUS BaKHEHIIINX
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 HCIOJIb30BAHUS JIEKAPCTBEHHBIX ITPENApaToB,

OK 01
OK 07
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mpaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUU B TOBCEITHEBHOI JKHU3HHU.

IpakTHyeckoe 3anaTne Nel4 2

[TpaBuia SKOIOTHYECKH 11eJIeCO00Pa3HOTO MOBEICHUS B OBITY U TPYI0BOM 5
JESATENBHOCTHU B LEJSIX COXPAHEHUS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOIHOM
cpenabl

IIpomeskyTouHas arrecTaums mo gucuunanne (1uddepeHuupoBaHHbIN 3a4eT) 2 2

Bcero 72

JnsxapakTepuCTUKHYPOBHIOCBOCHUAYY€OHOTOMAaTEPUATANCIIONB3YIOTCACIEIYIONe0003HaueHUs Ha BBIOOP:
1. —o3HaKOMUTENBHBIH (TIOBTOPEHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. —penpOoayKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUH UITH MTOJT PYKOBOJCTBOM)

3. —TPOAYKTUBHBIN (IUITAHUPOBAHUE M CAMOCTOSTEIIPHOE BHIMIOTHCHHE JCSITSILHOCTH, PEIICHUE MPOOJIEMHBIX 33/1a4: KOHTPOJbHBIC PabOTHI,
camocCTosITeNIbHbIe paboTa, KypcoBble pabOTHI (IPOEKTHI))
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3. YCJIOBUA PEAJIMZALUU ITPOTI'PAMMBI JUCIIATIJIMHBI
3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTepUAJIbHO-TEXHUYECKOMY 00ecrneyeHn 0

Peanmzamusi mporpaMmbl  TUCHUIUIMHBI TpeOyeT Hauudus ydeOHOro KaOWHETa
UH()OPMATHKHU.

O6opynoBaHue yueOHOTO KaOMHeTa:

- TOCAIOYHBIC MECTa TI0 KOJMYECTBY 00YUarOIINXCS;

- pabodee MeCTo MpernoaBaTels;

MapKepHast T0cka; y4eOHO-MEeTOANUECKOe 00ecieueHue.

Texuuyeckue cpeacTBa 0OyUeHHUS:

- JJOKaJIbHAsl KOMIIBIOTEPHASI CETh U TIo0anbHas ceTb HTepHeT;

- MyJIbTUMEINA TIPOCKTOP

- UHTE€pPaKTUBHAS J1I0CKa/aHeb/YKpaH

3.2. UudopmannoHHoe odecneyeHue 00yueHust
Ilepeyenbr  pexkoMeHAyeMbIX  y4eOHbIX u3AaHui, WHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKHU:
1. abpuensn, O. C. Xumusa. bazoBwiii ypoBenb. 10 kmacc : yuebnuk / O. C.
['abpuensH. - 5-¢ u3zd., nepepadoranHoe - Mockpa : MznarensctBo "IIpocBemenue”,
2022. - 192 c. - ISBN 978-5-09-099538-2. - Tekcr : onektponHsni. - URL:
https://znanium.com/catalog/product/1928190 (nata oGpamenus: 05.04.2024). — Pexxum
JOCTYTIA: TIO TIOATHCKE.
2. INabpuensy, O. C. Xumus. ba3oBeiit yposens. 11 kiace : yueonuk / O. C.
I"abpuensn. - 8-¢ u3a., crepeorunHoe - Mocksa : MzmarensctBo "[Ipocsenienune", 2022. -
224 c. - ISBN 978-5-09-099539-9. - TekcT : anexrponHsii. - URL:
https://znanium.com/catalog/product/1928221 (nata o6pamenus: 05.04.2024). — Pexxum
JOCTYTA: MO MOAMKCKE.

3. boromonoBa, M. B. Heopranumueckas xumus : ydebHoe mocobme / U. B.
Bboromornoga. - Mocksa : UTHOPA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-
98281-187-5. - Tekct : AIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1362442 (nara o6pamenus: 05.04.2024). — Pexum
JOCTYTA: MO MOAMKCKE.

4, JleBuukwuii, M. M. KapnaBan MoJiekyi: Xumusi HeoObIuHas v 3a06aBHas / M. M.
JleBuiikuii. - MockBa : AnsniuHa HOH-QukIH, 2019. - 542 c. - ISBN 978-5-00139-101-2.
- Texcr : anextponHbii. - URL: https://znanium.com/catalog/product/1078455 (nata
obpamenusi: 05.04.2024). — Pexxum ocTyna: 1o MOAMKUCKE.
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4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUSA IUCIIUIIVINH

KoHTposib 1 OIleHKa pe3yJbTaTOB O0yYEHHs OCYLIECTBIISETCS MPENOAABATEIEM B
MIPOIIECCE TPOBEICHUS MPAKTUICCKUX 3aHITHH U JTa0OPAaTOPHBIX pabOT, TECTUPOBAHUS, &
TaKK€  BBINOJHECHUS  OOYYAIONMIMMUCS  WHIUMBHUAYaJbHBIX  3aJaHuM, MPOEKTOB,
uccieoBannil. Pe3ynbrarel 00yUeHHs ONpeNleiaoT, YTO 00ydaroluecs A0JKHbI 3HATh,
MIOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUEHUS TUCIUIUINHBL.

KouTpojb 1 onieHKa pe3yinbTaToB OCBOCHUS 00111e00pa30BaTeIbHON TUCIUILTAHBI
PACKpBIBAIOTCS Yepe3 NUCHUILIMHAPHBIE (TIPEIMETHBIE) PE3yNbTaThl, HAIIPABJICHHbIE HA
dbopMupoBaHre OOIIMX KOMIIETEHIIMM MO pasfieiaM U TeMaM CoJAepKaHus y4eOHOro
MaTepuana.

Oob6masi/mpogeccuoHanbHAS Pazngen/Tema TunoueHoYHbIXMeEPO
KOMIIETEHIIHS PUMATHIH
Tema 1.1 -1.6,Tema 2.1 - 2.2, Tema 3.1 - TectupoBanue,
3.6, Tema 4.1 HuddepeHnrpoBaHHbIT
3a4eT
OK 01 Tema 1.1,1.3,14,1.6,1.7,1.8, 2.1, 3.1, Brimmonnenue
34,4.1 MIPaKTUYECKHUX 3a/IaHHH,
HuddepenunpoBanHbIit
3auer
OK 07 Tema 1.1,1.3,1.4,1.6,2.1, 2.2, 3.1, 3.4, TectupoBanue
4.1Tema 1.1 - 1.7,Tema 2.1 - 2.2, Tema Brmmosinenue
3.1-2.6, Tema 4.1 MIPAKTUYECKUX 3aJaHUM
JuddepenurpoBaHHbIi
3a4eT
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