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Paboyasi nporpamMmma y4e0HO# JMCIHMIJIMHBI pa3padoTaHa Ha OCHOBeE:

@enepanbblii 3akoH OoT 29 nekabps 2012 1. Ne273-®3 «O6 obpa3oBanuu B Poccuiickoii
denepanuny;

[Ipuka3 MunuctepctBa mnpocBemeHuss Poccuiickoir ®emeparm ot 28 ampemst 2023 1. Ne 316 «O06
YTBEPKICHUU (benepanbHOTO rOCyJJapCTBEHHOT'O 00pazoBaTeIbHOTO CTaHAapTa CpeaHero
npoheCCUOHANBHOTO 00pa3oBanus 1o npodeccun 13.01.10 Dnekmpomoumep no pemMoumy u 00CIYHCUBAHUIO
21eKmpoo6opy006arus (R0 Ompacisim);

[Tpuxa3z MunucrepcTBa npocsemnieHus: Poccuiickoit denepanuu ot 24 asrycra 2022 roga N 762 (c
n3MeHeHussMu Ha 20 nexadps 2022 rona) O6 yrBepxkaenuu [lopsiaka opranuzaluu U 0CyIIeCTBICHUS
00pa30oBaTeNIbHON JESITEIBHOCTH [0 00pa30BaTENbHBIM IIPOrpaMMaM CpeIHEro Npo(ecCuoHaIbHOTO
obpazoBanus";

[Ipukaza MwunHoOpHayku Poccum ot 17.05.2012 Ne413 "OO6 yrBepxkaeHuu ¢eaepaabHOro
roCyJIJapCTBEHHOT'0 00pa30BaTeIbHOIO CTaHAAPTa CPeHEro o0Iiero oopa3oBaHus";

ITpuxa3za MunuctepctBa nmpocsenieHust Poccuniickoit @enepanuu ot 12 aBrycra 2022 r Ne 732 "O
BHECCHHHM W3MEHEHUW B (eJepalibHbIi TOCYMIapCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT CPETHETO
oOrmiero oOpa3oBaHusi, yTBEPKACHHBIH MpHukazoM MuHHcTEepcTBa 00pa3oBaHus Hayku Poccuiickoit
®enepauun ot 17 mas 2012 r Ne413";

[Ipukaza MunuctepcTBa npocsenieHus Poccuiickoit ®enepanuu ot 18 mas 2023 r Ne371 "O6
yTBEpKACHUH (heepanbHOi 00pa30BaTEIBLHON MPOTrpaMMBbl CPETHETO 00IIero oopazoBaHus';

[Ipukaza Munucrepcta npocsemenus Poccuiickoit @eneparuu ot 22 mapra 2021 r Ne 115 "O6
yTBepkaeHNH [lopsiaka opraHm3anmMd W OCYIIECTBIEHUS OOpa30BaTEIBbHOW JEATEILHOCTH TIO
OCHOBHBIM 00IIe00pa30BaTeIbHBIM MPOTpaMMaM - OOpa30BATENBHBIM TPOTPaMMaM HAYaILHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHETO O0IIero 00pa3oBaHMS;

[Tpuxaz MunuctepctBa npocBemnienus PO ot 21 ceutsops 2022 r Ne858 « OO0 yTBepkIeHUU
denepanbHOTO MepeyHsl y4eOHUKOB, JOMYIICHHBIX K HCIIOJIb30BAaHUIO MPH PeaM3alui UMEIOIINX
rOCyJJapCTBEHHYIO aKKpeAMTALMI0 00pa30BaTeNbHBIX MPOrpaMM HayalbHOIO OOILEro, OCHOBHOTO
obmiero, cpemHero oOIero oOpa3oBaHUs OPraHU3ANMSIME, OCYIICCTBIISIOIIMMU 00Pa30BaTEILHYIO
JeSITebHOCTh M YCTAHOBJICHUS MPEIEIbHOIO CPOKA UCIOIb30BAHUS MCKIIOUEHHBIX YUEOHUKOBY ( C
u3MeHeHusMU U fnonojaHeHussMu Ne 347 ot 21 mas 2024 r);

[Tucemo MunucrepcTBa npocsemienus Poccuiickoit ¢penepanuu ot 14 utons 2024 r. Ne 05 — 1971 «
O HanmpaBjeHHU peKkoMeHAauui» ( BMecTe ¢ « PekoMeHIanusaIMu Mo peaqu3aiy CpeaHero oo1ero
0o0pa3oBaHUs B Ipe/enax OCBOSHHs 00pa30BaTeNbroil MpOrpaMMbl CPEeIHETo Mpo(ecCHOHATBHOTO
00pa3oBaHUs»);

YcraBa I'AIIOY CO «lloaunpodunbubiii texaukyM um. O.B.Tepémxuna» Ne 788-I1IT 09.11.2016r;
[Tonoxenus 06 ounom otaenerauu I'AIIOY CO «IIT um. O.B.Tepémkunay;

[Tonoxenus o camoctosTensHoi padore AIIOY CO «IIT um. O.B.Tepémkunay;

[TonoxeHus MO IUIAHUPOBAHUIO, OPTAHU3AIMH U TIPOBEICHHUIO JTAOOPATOPHBIX, MPAKTUIECKUX pabOT
I'ATIOY CO «IT um. O.B.Tepémikunay;

[TonoxeHus 0 TeKyleM KOHTpoJie U mpomexxyTouHon arrectaunu ctyaeHToB AIIOY CO «IT um.
O.B.Tepémkunay;

OPI'AHU3ALNA - PABPABOTUHUK: 'ATIOY CO «llonunpodunpusiii Texuukym uM. O.B.Tepémkunar»

PA3PABOTUYUK: Tokanosa Haranest BasiepreBHa, npemnogaBaTeb BhICIIEH KaTETOPHUH.
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1. OBIIAS XAPAKTEPUCTUKA PABOYEM [TIPOT'PAMMBbI YYEBHOM JUCIHUIIIINHBI
«XHUMMHUS»

1. 1. O6aacTh, npuMeHeHust padoueil MPporpamMmbl

Pabouas mnporpamma yueOHoOW auciumiuabl «XMMUS» sBasercs o00s3aTeIbHON YacThIO
0011e00pa3oBaTeIbHOTO MHUKIA 00pa3oBaTeabHOM mporpaMmbl B cooTBeTcTBHH ¢ PI'OC CIIO ¢ ®I'OC 5
CIIO 1o ykpynHennoil rpymme 13.00.00 Dnextpo m temnosnepreruka o OIIOIT CIIO IIIIKP no
npodeccun 13.01.10 DaeKTpoMOHTEP MO PEMOHTY M OOCITYKMBAHHUIO 3JIEKTPOOOOPYyIOBaHUIO ( TIO
oTpacJisIiM), Ha OCHOBaHMHM IpuKa3a Munuctepcersa nmpocsenieHus Poccuiickoit @enepaunn ot 28.04.2023
Ne 316 « O06 yTtBepxkaeHHH (PeaepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApPTa CPETHETO
npodeccuonansHoro obpazoBanust 1o mnpodeccun 13.01.10 DneKTpoMOHTEP MO PEMOHTY H
00CITy>)KHBAHUIO JIEKTPOOOOPYIOBAHUIO ( TIO OTPACIISIM).

1.2. MecTo AUCUMIIMHBI B CTPYKType OCHOBHOW NpodecCHOHAJIbHON 00pa3oBaTebLHOM
NPOrpaMMbl: JUCLUIUIMHA BXOTUT B 00111€00pa30BaTEIbHbIN UK.

IIporpamma peanusyercst B 1 —m cemectpe 1kypca.

TpyaoéMKOCTh TUCHUILTUHBL « XUMHUSA» HAa 0230BOM YpOBHE COCTaBIIAET 72 yaca, U3 KOTOPBIX 6 4acoB
BKJIIOYAET MPO(ECCHOHATILHO — OPUEHTHUPOBAHHOE COECPIKaHUE, YCHIIMBAIOIIEe MPO(PECCHOHATBHYIO COC
TaBJIAIONIYIO 10 KOHKpeTHOH npodeccun B 3aBucumoctr oT @I'OC CITO npodeccun.

[IpodeccronHanbHO — OPUEHTUPOBAHHOE COJIEPKAHNE PEATH3YETCs B MPUKIATHOM MOyde ( pa3aen

7 «Xumus B OBITY M MIPOU3BOJICTBEHHON JEATEIHLHOCTH YEJIOBEKa») Jisl Bcex mpodeccuit Ha maTepuane
KEWCOB, CBS3aHHBIX C aHAIM30M MH(OPMAIMH O PA3BUTUU U MPUMEHEHUH OMOTEXHOJIOTHH MO OTpacism
Oynymiei mpodecCHoHATBHOU IEATETLHOCTH 00yJarOIINXCS.

1.3. Hean u niiaHUpPyeMblii pe3yJbTAT OCBOCHUS IMCUUILITHHBI

Heau u 321244 JUCHUNJIMHBI IPOTPAMMBI:

dopMUpPOBAaHUE y CTYJIEHTOB NPEACTABICHUS O XUMHUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HaquOfI KapTUHBI MHMPa KaK OCHOBBI IPUHATUA peIHeHI/IfI B )KU3HCHHBIX 1 MPOU3BOACTBCHHBLIX CUTYyallUAX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHOM cpefie.

3amayn QUCIIUILIAHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUECKUX MPOIECCOB M SBICHUU B
OKPY’KaloIlleW cpefe, LEeJOCTHOM Hay4HOM KapTHHBI MUpPA, B3aUMOCBA3M M B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS COCTaBJIATH (OPMYJIbl HEOPraHWYECKHMX M OPraHMYECKHUX BEUIECTB, YPaBHEHUS
XUMHUYECKUX peakUud, OOBACHATH HX CMBIC]I, HWHTEPIPETUPOBATh PE3YJbTaThl XHUMHUYECKUX
JKCIIEPUMEHTOB,

3) copmMupoBaTH HABBIKK MPOBEICHUS MPOCTEUIITNX XUMUIECKUX IKCTICPUMEHTAIBHBIX HCCIIEAOBAHUN C
COOITIO/ICHIEM TIPaBMIT 0€3011acHOT0 OOPAICHNUS C BEECTBAMU M JTJa00PAaTOPHBIM 000pyI0BaHHEM;

4) pa3BUTh YMEHUS HCIIOJIB30BaTh HH(POPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3InyHbIX UCTOYHUKOB,;

5) CCI)OpMI/IpOBaTL YMEHUA TPOTHO3UPOBATH MOCICACTBUA CBOEH JAeSITEIbHOCTH U XUMHUYECKUX IIpUPOAHBIX,
OBITOBBIX H MMPONU3BOACTBCHHBIX ITPOUCCCOB;

6) copMHUpOBaTh MOHUMAHNE 3HAUUMOCTH JTIOCTHKEHUH XUMHUECKOW HAyKH U TEXHOJIOTUH JJIs1 pa3BUTHUS
COLMAJIbHOW U MPOU3BOJICTBEHHOM cdep.



3HaTh:

1) c(OpPMHUPOBAHHOCTh MPEJICTABICHUH O MecTe XMMHU B COBPEMEHHOIH HAay4HOH KapTHHE MHUpa;
MOHMMaHHE POJM XUMHU B (POPMUPOBAHUM KPYro3opa U (HyHKIMOHAIBLHOW IPAaMOTHOCTH YeJIOBEKa JJIs
pelIeHNs TPaKTUYECKUX 3a/1a4;

2) c(hOpMHUPOBAHHON COOCTBEHHON TIO3WIIMM TI0 OTHOIICHHIO K XUMHUYECKOW WH(POpMAIUH,
MOJTy9aeMOM M3 pa3HBIX HCTOYHUKOB;

YMmers:

1) BJIAJICHNE OCHOBOTOJATAIOIIMMH  XHMHUYECKHUMH TOHATHUSIMH, TEOPUSMH, 3aKOHAaMU U
3aKOHOMEPHOCTSIMHU, HCIIOJIb30BaHHE XMMUYECKOH TEPMHHOJIOTUEH U CUMBOJIMKOH;

2) BJIaJICHNEC OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHHS, HCIIOJIL3YEMBIMH B XHMHUU: OIHCAHUE,

OKCIICPUMCHT, OOBSICHATH pe3yibTaTt HpOBe,Z[éHHLIX OIIBITOB MW ACJAaTh BBIBOIbI, NPUMCHATL MCTOIbI
MO3HaHUW: MPU pCHICHUHN NPAKTUYICCKUX 3a/1a4;

3) c(OPMHPOBAHHOCTh yMEHHUS JaBaTh MPOBOJUTH pacu€Thl MO XHUMHYECKHUM (opmynaMm U
YPAaBHEHUSIM;
4) BJIa/ICHUE IPaBHJIaMU O€30MaCHOCTHU MIPU UCIIOJIb30BAHUN XMMHUYECKUX BEILIECTB.

IInanupyemble pe3yJibTAThl OCBOEHHS 0011€00PA30BATEILHONH TUCIHUIIIUHBI B COOTBETCTBUH
¢ ®PI'OC CIIO u Ha ocuose ®I'oC COO



Koa un

Il1annpyemMble pe3yJabTaThl 0CBOCHUSI JUCITHNINHBI

HAHUMEHOBaHU
e
popmupyemsbi OO0urue JAucuunimHapHbie
X
KOMIIeTEeHIM I
OK 01. B yacTu TpYyA0BOIr0o BOCIIMTAHUA: - BIaACTh CHUCTEMOM XHUMHMYECKUX 3HAHUW, KOTOpass  BKJIIOYAET:
Bribupath - TOTOBHOCTH K TpYIy, OCO3HaHUE IIEHHOCTH | OCHOBOIOJIAralolue MOHATUS (XMUMHUYECKHI JJIEMEHT, aTOM, 3JIEKTpOHHAas
CrocoObl MacTepcTBa, TPy10I00ue; o0oJiouka aToma, s-, p-, d-3JIEeKTPOHHBIE OPOUTATIN aTOMOB, HOH, MOJIEKYJIa,
pelieHus 3a1a4 | - TOTOBHOCTb K  aKTUBHOW  JICSITEIIBHOCTH | BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKWCIICHUS, XMMHYECKas
npodeccuoHan | TeXHOJIOTHYECKON M COIMAIbHOM HAMPAaBIEHHOCTH, | CBS3b, MOJb, MOJISIpHas Macca, MOJSPHBIA 00BbEeM, YIIEpOIHBIA CKEJeT,
bHOU CIIOCOOHOCTh MHHIIMAPOBATH, ITUIAHUPOBATH U | (YHKIMOHAIBHAS TPYIIA, PAIUKaT, U30MEPHUS, U30MEPhI, TOMOJIOTHYSCKUAN
JIEATETLHOCTH | CAMOCTOSITENIBHO BBIMIOJIHATH TAKYIO AESATEIBHOCTD; | PsAll, TOMOJIOTH, YIJI€BOAOPO/IbI, KUCIOPO/- U a30TCOAEPKAIIUE COSAUHEHUS,
MPUMEHUTEIbH | - UHTEpEC K pa3IUYHBIM chepam | OMOIOTHYECKN aKTUBHBIC BemlecTBa (YTIICBOJBI, KHPBI, OCIKH), MOHOMED,
0 K pa3NU4HbIM | MpoeccuoHANbHON 1eTeNbHOCTH, NOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIMHEHMS,
KOHTEKCTaM OBjaseHne  yYHHBEPCAJIbHBIMH  y4eOHBIMM | KPUCTAJDTMYECKAs PEIIeTKAa, TUIBl XUMHUYECKUX peakiuil (OKUCIUTEIHHO-
NMO3HABATEJIbHBIMU 1eHCTBUAMM: BOCCTAaHOBUTENBHBIE, 9K30-U IHIOTEPMUYECKUE, PEaKIIMU HOHHOTO OOMEHa),
a) 0a3oBble JIOTHUYECKHUE NeHCTBUSA: pacTBOp, PIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DIIEKTPOIUTHUECKAS TUCCOIUAINS,
- CaMOCTOSITEJIBHO dbopMynupoBaTh U | OKHCIIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON pEaKIUU, XUMUYECKOE

aKTyaJM3HpOBaTh MPOOJIEeMy, pacCMaTpHBaTh e
BCECTOPOHHE;

- YCTaHaBJII/IBaTB CymeCTBCHHBIfI HpI/I3HaK NN
OCHOBAaHMS JUIS CPaBHEHHUSA, KIacCUDUKAIUH |
000011IeHHS;

- ONpeaensaTh IENH JEATCIbHOCTH,
HapaMeTpBI 158 KpI/ITepI/II/I HUX JOCTHUXKCHUA,
- BBISIBIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B
paCCManI/IBaCMBIX SIBJICHUAX,

- BHOCHUTBH KOPPEKTHUBBI B ICATEILHOCTh, OLICHUBATH
COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OIICHUBATh
PHUCKH ITOCIIEACTBUI IEATCILHOCTH;

- pa3BI/IBaTB eraTI/IBHOG MBIIIJICHHUEC HpI/I peH_IeHI/II/I
JKH3HEHHBIX POOIIEM

0) 0a30BBIE HCCIEN0BATEILCKHE TEHCTBHS:

- BJIQJIETh HABLIKAMHU Y4YeOHO-HCCIIEN0BATEILCKOMN

3aJaBaThb

paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS
oprannmdeckux BemectB A.M. byTiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
aucconuanuy, nepuogudeckuil 3akon [[.1. Menneneesa, 3aKk0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIHYECKHH S3bIK XUMUH, (PAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBEe, MOJYYCHUN U 0€30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHUYECKUX U OPraHMYeCKUX BeUIECTB B OBITY U
IPAKTUYECKOH 1EATEIbHOCTH YEJI0BEKA;

- yMETh BBISBIATH XapaKTepHble MPU3HAKKM W B3aUMOCBSI3b H3YyYEHHBIX
MOHSATUM, TIPUMEHSITH COOTBETCTBYIOIINE MOHSITHUS IIPU OMMCAHUU CTPOCHUS U
CBOICTB HEOPraHMYECKHX U OPraHWYECKUX BEIIECTB M MX MpPEBpalleHUN;

BBIABJIATH B3aMMOCBI3b XHUMHUYCCKUX 3HAHUN C IIOHATUAMHA u
MMPEACTABICHUAMU APYTIUX €CCTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTb UCIIOJIB30BaTh HaMMCHOBaHUA XHMHUYCCKUX COGI[I/IHCHI/II;'I
MCXKAYHAPOJIHOIoO COKO3a TeopeTI/I‘leCKOﬁ u HpHKﬂaﬂHOﬁ XMMHHN H

TPUBUAJILHBIC HA3BaHUS BAKHEUIIINX BEUIECTB (ITUIICH, alleTUIICH, TJIULIEPUH,
dbenon, dopmanbaerua, YKCYCHas KHCJIOTA, TJIMIMH, YTrapHbId Tas,
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n MIPOEKTHOM EeITEIbHOCTH, HaBBIKAMH
paspemnieHus mpooieM;

- BBIIBJIATH NPHYUHHO-CIICICTBEHHBIC CBSI3U U
aKTyaJII/I3I/IpOBaTB 3aﬂaqy, BbBIIBUT'ATh FI/IHOTC3y cec
penieHus, HaXOJIUTh apTyMEHTHI IS
JTOKA3aTeIbCTBA CBOWX YTBEPXKICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B XO0IC€ peH_IeHI/ISI
3a/1a4d  Pe3yibTaThl, KPUTUYECKH OLICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMGTL HepeHOCI/ITL 3HAHUA B HO3HaBaTCJIBHYIO nu
MPAKTUYECKYIO 00JIACTH KU3HEACSITCIIBHOCTH;

- yYMETb HHTErPUPOBATL 3HAHUA U3 Pa3HBIX
MPEJAMETHBIX 00JIaCTEH;

- BbBIABUT'ATb HOBBIC nacu,
OpUTHHAJIBHBIC TIOJIX0/IbI K PEIICHUS;
- CHOCOOHOCTH MX MCIIOJb30BaHUS B
MO3HABATEJIbHOM M COIIMATIbHON MTPAKTHKE

npejjaraTh

YTJIEKUCIBIN Ta3, aMMHaK, TraileHas U3BeCTb, HeralleHas U3BECTb, MMUTHEBAs
colla W APYTUX), COCTaBIATH (POPMYJIBI HEOPTAHUYECKUX U OPraHUYECKUX

BCIIIECTB, YPAaBHEHUS XUMHUYECKHX pPEaKIHH, OOBICHATH HX CMBICI,
MOATBEPXKIATH XapaKTepHbIE XUMHUYECKHAE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U 3aMUCAMHU YPAaBHEHUM XUMHYECKHUX
pEaKLHNii;

- YMETh YyCTaHaBIUBATh NPUHAJUICKHOCTh HU3YUYCHHBIX HEOPraHUYECKUX U
OpPTraHU4YCCKUX BCHICCTB K OMNPCACICHHBIM KJIaCCaM U I'pylIiaM COGI[PIHCHPIﬁ,
XapaKTepU30BaTh WX COCTaB U Ba)KHEHIIME CBOWCTBA; OINPEAETATh BHIBI
XUMUYECKHUX CBsi3ed (KOBaJieHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAs),
TUIBI KPUCTANIMYECKUX PEHIETOK BEIECTB; KJIacCU(UIUPOBATh XUMHUYECKHE
peakiuy;

- chopMUpOBaTh MPEACTABICHUS: O XUMHYECKOH  COCTaBIIAIOIIEH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUU SIBJIEHUU
npuposibl, B (OPMUPOBAHMM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATTBHON TPaMOTHOCTH, HEOOXOAUMOM JJISl peIIeHUs TPAKTUIECKIX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM CpeliE;

- YMETh NIPOBOAUTH pACuUeThl MO XUMHUYECKUM (OpMyllaM U ypaBHEHUSIM
XUMHUYCCKUX peaKI_II/Iﬁ C HUCITOJIB30BaHUECM (1)I/I3I/I‘-IGCKI/IX BCJINYHH,
XapaKTepU3YIOIINX BEIIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOopManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHMYECKHE 3HAHMS JJISl NPUHATHSA PEIICHUH B KOHKPETHBIX
JKHU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUCM

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpencTBa
IIOUCKA,
aHanm3a u
UHTEpIpeTanu
u uH(opMau
u
UHPOPMALINOH
HbIE

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAayKd U OOIIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha JIMajiore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeCTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOMN
KYJbTYpbl KaK CPEJCTBa B3aUMOJIECHUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUSI MUPA;

- OCO3HaHME IICHHOCTH HAy4YHOH JIesITeIbHOCTH,

- YMETh IJIAHUPOBATH U BBHITTOTHATH XUMUYECKUMA SKCIIEPUMEHT (TIPEBpAIICHHS
OpraHMYECKUX BELIECTB MPHU HArPEBAHUU, MOJYUCHUE STUIICHA U U3yYCHHUE
€ro CBOWMCTB, KQ4€CTBECHHBIC PEAKIIMUA Ha ajbJCTHUIIbI, KpaxMmay, YKCYCHYIO
KHCJIOTY; JIGHATypaiusi OCIKOB MpU HArpEeBaHUU, IBETHBIC PEaKIUU OCIKOB;
MIPOBOJIUTH PEAKIITMHM HOHHOT'O OOMEHA, OTIPE/IEIIATh CPEly BOAHBIX pAaCTBOPOB,
KaueCTBEHHBIC pPEaKIMK Ha Cylnbdar-, KapOOHAT- W XJIOPHUA-aHUOHBI, Ha
KaTUOH aMMOHHUS; pelIaTh SKCIEPUMEHTAJIbHBIE 3a7ja4u 110 TeMaMm "MeTtaiuibr"
u "Hemerannel") B COOTBETCTBUM € IIPaBUJIAaMU TEXHUKHM O€30IIaCHOCTHU MpU
oOpaleHuu ¢ BelecTBaMu 1 Ja00OpaTOPHBIM 000PYI0BaHHEM; TIPEACTABISITh
pe3yNbTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (GopMe 3alucH YypaBHEHHMA
COOTBETCTBYIOIINX peakIui ¥ (opMyJIHpoBaTh BBIBOJBI Ha OCHOBE 3THX
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TEXHOJIOTUH TOTOBHOCTb  OCYILECTBIJIATh ~ INPOEKTHYIO U | pe3yJIbTaTOB;
JUISt UCCJIEIOBATEIBCKYIO JeSITeIBbHOCTD | - YMETh aHAJIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TIOITYYaeMYI0 U3 Pa3HbBIX
BBINOJIHEHUS UHMBUAYAJIBHO U B TPYIIIIE; UCTOYHUKOB (CpelICTB MaccoBOM MH(popMaiuu, cetb VIHTepHeT u npyrue);
3aj1a4 OBiageHne  YHMBepPCAJIBHBIMM  Y4eOHBIMM | - BJIa/I€Th OCHOBHBIMU METO/IaMU Hay4YHOT'O [TO3HAHUS BELLECTB U XUMHUYECKHUX
npodeccuoHan | MO3HABATEJbHBIMH AeliCTBUSIMU: ABJICHUH (HaOJt0JeHue, U3MEPEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);
BHOU B) pabora ¢ nngopmanmeii: - YMETb MPOBOJIUTH pacueThl MO XUMHUYECKUM (POpMyIaM U YpPaBHEHUSIM
NESATEIbHOCTH | - BIAJCTh HABBIKAMH INOJIY4YEHUs MH(OpPMALMU U3 | XUMUUECKUX  PEAKIMH ¢  HUCIONb30BaHUEM  (PU3MUYECKUX  BEJIMYUH,

UCTOYHUKOB pa3HBIX THIIOB, CAMOCTOATENBHO | XapaKTEPU3YIOIIMX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: Macchl, 00bema

OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3aLUIO U | (HOpMaJIbHbIE YCJIOBHMS) Ta30B, KOJIMYECTBA BEILIECTBA; MCIIOJIb30BaTh

UHTEPIPETANNI0 HH()OPMAIIMK PA3IUYHBIX BHJIOB | CHCTEMHbIE XUMHUYECKHE 3HAHUS Ui TPUHATHS PEIICHUH B KOHKPETHBIX

U GopM IIpeaCTaBICHMUS; AKHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

- CO03/1aBaTh TEKCThl B Pa3NUYHBIX (opmarax c

y4eTOM Ha3HauyeHus uHPOpMalUM U LEJIEeBOH

ayJIMTOPUHU, BBIOWpas ONTUMAIbHYIO  (opmy

NPECTaBICHUS U BU3yaIU3alluu;

- OLIEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh

UHQOpPMALMU, €€ COOTBETCTBHE IPABOBBIM MU

MOpaIbHO-3TUUECKUM HOpMaM;

- HUCHOJb30BaTh CpeicTBA HHGOPMALMOHHBIX U

KOMMYHMKAIIUOHHBIX TEXHOJIOTUH B pPELIEHUU

KOTHUTHUBHBIX, KOMMYHHUKaTHBHBIX u

OpraHM3allMOHHBIX  337ad C  COOJIIOJIEHUEM

TpeOOBaHMI SPrOHOMUKH, TEXHUKHA 0€30TIaCHOCTH,

THUTHEHBI, pecypcocOepeKeHHs, IMpaBOBBIX U

9TMUYECKUX  HOPM, HOPM  HH(pOpPMAIMOHHOMN

0e30IMacHOCTH;

- BJI/IETh HaBbIKAMH PAclIO3HABaHMA U 3aILUTHI

uHpOpMaLuu, HHPOPMAITMOHHOH 0€301MacCHOCTH

JUYHOCTH;
OK 04. - rOTOBHOCTh K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI 3KCIIEPUMEHT (IIPEBpAILCHUS
O¢ddexTruBHO CaMOCTOSITEJIbHOCTH U CaMOOIIPEIEIECHUIO; OpPraHUYECKUX BELIECTB IPU HAarpeBaHHM, MOJy4YEHUE ITHICHA U U3y4YEeHUE
B3aMMOJICICTBO | -OBJIaJIEHUE HaBbIKaMU y4eOHO- | ero CBOMCTB, KaYeCTBEHHBIC PEAKIIMU HAa ANbJCTUIBI, Kpaxmall, YKCYCHYIO
BaTh U UCCIIEI0BATEIbCKON, IPOEKTHOM W COLMANbHOM | KHCIOTY; JeHaTypalys OelKOB IPH HAarpeBaHWM, LIBETHbIE PEAKLUU OEJIKOB;
paboTath B JIESITENIbHOCTH; HPOBOJUTH PEAKIIMU HOHHOTO OOMEHA, OTPECTISITh CPEy BOAHBIX PACTBOPOB,

KOJUJICKTUBE U

OBJaajneHue YHHUBeEPCAJIbHbIMH

KaueCTBCHHBIC pEaKIMH Ha Cyiabhar-, KapOOHAT- W XJIOPHA-aHMOHBI, Ha
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KOMaHjie KOMMYHUKATUBHBIMU J1efiCTBUSIMM: KaTHOH aMMOHHSI; pelllaTh SKCIIEpUMEHTANIbHBIE 3aauu 110 TeMaM "Metasuibl"

0) coBMecTHasi 1eSITeJIbHOCTD: u "Hemerannel") B COOTBETCTBUM € IIPaBWJIaMU TEXHUKH 0€30IaCHOCTH MpHU

- TMOHMMAaThb W WCHOJb30BaTh MPEUMYIIECTBA | OOpAIllEHUH C BEUIECTBAMH U JIa0OpaTOPHBIM 000PYIOBaHUEM; MPEACTABIATh

KOMaHJIHOW ¥ WHAMBHIYaJIbHOH paboTHI; pe3ynabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OopMe 3alucu ypaBHEHHN

- NPUHUMATh LEIH COBMECTHOW JAEATEIbHOCTH, | COOTBETCTBYIOIIUX pPEAaKIHi U (OpMYyIUPOBaTH BHIBOABI Ha OCHOBE ATHX

OpPraHM30BbIBATh U KOOPAWHUPOBATH JIEHCTBUSA IO | pe3yIbTaTOB

ee JOCTH)KCHMIO: COCTaBJSTh IUIAaH JIEHCTBUH,

pacnpenenaTb poju ¢ y4eTOM MHEHUH YYaCTHUKOB

00CyKJaTh pe3yibTaTbl COBMECTHOM paboThI;

- KOOpDAMHUPOBaTb W BBINONHATH paboOTy B

YCIIOBUSAX peaybHOTO, BUPTYaJIbHOTO u

KOMOWHUPOBAHHOTO B3aMMOICHUCTBUS;

- OCYHIECTBIISITh IO3UTUBHOE CTpPaTErHuecKoe

IIOBEJICHUE B Pa3jIMYHBIX CUTYalUsX, HPOSBIATH

TBOPYECTBO U BOOOpaskeHue, ObITh MHULIUATUBHBIM

OBiageHne yHHBepPCaJIbHBIMH PeryJITHBHbIMH

NeHCTBUSIMU:

I') IPUHATHE ce0sl U APYTUX JIIOAei:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIOJeH

IIPU AHAJIM3€E PE3YJIbTATOB ACSATEIbHOCTH;

- TIPU3HABaTh CBOE IMPABO U MPaBO APYTUX JHOJEH

Ha OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUD C

NO3UIMH JIPYTOro YEJIOBEKa;
OK 07. B o0J1acTH 3K0/I0IrM4€CKOTr0 BOCIUTAHUSA: - chopmMupoBaTh MpEACTaBICHUA: O XUMHUYECKOW  COCTaBJISIOIICH
ConeiicTBoBaTh | - C(OPMHUPOBAHHOCTD HKOJOTHYECKOH KYJIBTYpBI, | €CTECTBEHHOHAYYHONH KapTUHBI MHUpA, POJIM XMMHUH B TO3HAHUM SIBICHUN
COXPaHEHHUIO MOHMMAaHUE BIUSHUS COIHMAIBbHO-3KOHOMHUYECKUX | IPUPOJbI, B (OPMUPOBAHMM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
OKpY’)Kalolle | MpOIeCCOB  HA  COCTOSHUE  MPUPOJHOH ¥ | (PyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJUMOM Ul PELICHUS MPAKTHYECKUX
cpenbl, COLIMAJILHOW  Cpelbl, OCO3HaHHE TIJI00AIBHOTO | 33J]a4 U KOJOTHYECKH OOOCHOBAHHOTO OTHONIICHMSI K CBOEMY 3JI0POBBIO U
pecypcocOepex | XapakTepa IKOJIOTHYECKUX MTPOOIeM; IPUPOJIHOM cpere;
CHHUIO, - IUTAaHMPOBAHHE U OCYIIECTBJICHHUE NEUCTBUU B | - YMETh COOIIOAATh MpaBUiIa KOJOTUYECKHU I€IeCO00Pa3HOro MOBEACHUS B
IIPUMEHSITh OKpY’Kalollel cpele Ha OCHOBE 3HAHMS Iienieil | ObITy M TPYAOBOW AEATENBHOCTH B IENISAX COXPAHEHHUS! CBOETO 3/10pPOBBS H
3HaHUA 00 YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA; OKpYXaromie MPUPOJHON Cpefbl; YUUTHIBATh OMNACHOCTh BO3ACHCTBHS Ha
WU3MEHEHUN AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINUX BPE] | )KMBbIE OPraHU3Mbl ONPEJECIICHHBIX BEIIECTB, OHUMAs CMBICH I[OKa3aTels
KJIUMaTa, OKpYJKaloIel cpeJie; MpeIeIbHOM JIOIMYCTUMOM KOHIICHTPAIUU




HPUHIUIIBI - yYMEHME NPOTHO3UPOBATH HEOJIAroNpHUsITHbIE
OEpeXIMBOTO | SKOJIOTUYECKHE TOCIEACTBUS TPeNTPUHUMAEMbIX
IPOM3BOJICTBA, | ACHCTBHM, IPEeAOTBpALIATh UX;
3¢ (heKTHBHO - pacimpenue OTbITa NEeATETbHOCTH
JIeMCTBOBATh B | HKOJOTMUECKON HalpaBIEHHOCTH;
Ype3BbIUANHBIX | - OBJIQJICHNE HABBIKAMH y4eOHO-
CUTYyalMIX UCCIIEI0BATEIbCKON, MPOEKTHOM 1 COLMAIbHON

JIESITENIbHOCTH,
IK 1.1 - TOTOBHOCTb K CaMOPAa3BUTHIO, | - YMETh INIAHUPOBATH U BBIMOIHATH XMMUYECKHH SKCIIEPUMEHT (IIpeBpalleHuUs
BoinonHsaTe CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEICHHUIO; OpPraHMYECKUX BEILECTB IPU HArpeBaHUM, MOJIyYEHHUE 3TUJIIEHA U U3YyYEHUE
cOopKy , -OBJIaJIeHHUE HaBBIKAMHU y4eOHO- | ero CBOMCTB, KaUeCTBEHHbIE PEAKIIMM Ha albJCTUIbI, Kpaxmall, YKCYCHYIO
MOHTaX U UCCIIEIOBATEILCKON, MPOEKTHOW W COLMAIBbHOH | KHCIOTY; JeHaTypalus OelKOB IMPH HAarpeBaHHM, IIBETHBIE PEAKIIUU OCJIKOB;
YCTaHOBKY NesITebHOCTH; IPOBOJUTH PEAKLIMU HOHHOTO OOMEHaA, ONPEAEIATh Cpey BOAHBIX pacTBOPOB,
OCHOBHBIX OBnanenue YHUBePCAJLHBIMH | KAUECTBCHHbIE PEAKIUU Ha Cyibdar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha
y3J10B KOMMYHHMKATHBHBIMH /1IHCTBUSIMM: KaTHOH aMMOHHS; peIlaTh IKCIEpUMEHTaJIbHbIE 3a1auu 110 TeMaM "Metasuibl"
AIIEKTPUYECKUX | O) COBMECTHasl e TeJbHOCThD: u "Hemerannel") B COOTBETCTBUM € IIPaBWJIaMU TEXHUKH 0€30IaCHOCTH MpU
anmnaparos, - TIOHMMaTb M UCIOJb30BaTh MPEHMYILECTBA | OOpAIEHUH C BELECTBAMU U JIAOOPATOPHBIM 000pYyI0BaHUEM; IPECTABIIATh
AIIEKTPUYECKUX | KOMAaHIHON M MHAWBUIAYAIbHOW paboTHI, pe3yabTaThl XMMHUYECKOTO SKCIepUMeHTa B (OpMe 3alucu ypaBHEHHN
MallluH, - IpPUHUMATh 1€ COBMECTHOW JEATENbHOCTH, | COOTBETCTBYIOUIMX peakUuil ¥ (GOpMyJIHpOoBaTh BBIBOABI Ha OCHOBE 3THUX
AJIEKTPOOOOPYT | OPraHM30BBIBaTh U KOOPAMHUPOBATH JAECUCTBUA 110 | PE3YJIbTAaTOB
OBaHUsA ee JIOCTHKEHHIO: COCTaBJIATh IIIaH JEHCTBHUH,
TpanchopMaTo | PacHpenesisiTh POJIM C yYETOM MHEHUH YYaCTHUKOB
PHBIX 00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;
NOJACTAHIMI U | - KOOPAWHUPOBATh W BBINOJNHATH paboTy B
LIEXOBOTO YCIOBHAX peanbHOro, BUPTYaJIbHOT'O u
AIIEKTPOOOOPY | KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;
OBaHUS. - OCYLIECTBIATh IO3UTHUBHOE CTpPATETHYECKOe

IMOBCACHHUEC B PA3JIMYHBIX CUTyallUsAX, HNPOSABIIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHULIUATUBHBIM
OBJajieHHe YHUBEPCAJIbHBIMHU PeryasiTUBHbIMH
NeHCTBUSIMU:

') NPpUHSATHE ce0sl U APYTHUX JII0/1ei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIOeH
IIpU aHAJIN3C PE3YJILTATOB ACATCIBHOCTU,

- MPU3HABaTh CBOE IPABO U MPaBO JAPYTUX JIOJEH
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Ha OIIHMOKH;
- pa3BHBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3ULIMK JPYTOro YeI0BeKa,;

[IK 1.4
[IpouzBoauTh
OTIEpPATUBHBIC
MEePEKITIOUCHUs
Y VICTIBITAHUS
YCTPOWCTB
AIEKTPOCHAOKE
HUS U
ANEKTPOOOOpYa
OBaHUS.

- TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOTIPE/ICIICHUIO;
-OBJIAJICHHE HaBbIKAMH y4ueOHo-
HCCIIEIOBATEIILCKOM, MPOEKTHOM M COLMAIBHOMN
JIeSITCIIbHOCTH;

OBiageHue YHHUBeEpPCAJbHBIMU
KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH:

0) cOBMeCTHAs 1eITeJIbHOCTD:

- TMOHMMATh M HCMOJB30BATh MPEUMYIIECTBA
KOMaHJTHOW ¥ MHJIMBUIYaJIbHON pabOTHI;

- NPUHUMATH 1I€JIM COBMECTHOHM JIESITEIIbHOCTH,
OpraHWU30BBIBATh U KOOPJAMHHPOBATH JICUCTBUS IO
€€ JOCTIDKEHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacrpeaensaTh POy C y4eTOM MHCHHH YY4aCTHUKOB
00CYyXJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

-  KOOpJIWHUPOBATh W BBIIONHATH paboOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIHOTO u
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

- OCYILECTBIIATh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMUHBIX CHUTYAIHsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIUATUBHBIM
OBJajieHHe YHUBEPCATbHBIMHU PeryJjsiTHBHbIMH
JeHCTBUSIMM:

I') NPUHATHE ce0sl U APYTUX JIIOJei:

- IPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX JIOJeH
IIPU aHAJIU3E PE3YyJIbTATOB JEATEILHOCTH;

- IpHU3HABATh CBOE MPABO M MPABO APYTUX JIOJEH
Ha OIIMOKM;

- pa3BHBATh CIIOCOOHOCTh TOHUMATh MUD C
MTO3MITUU JPYTOT0 YeJ0BEKa,

- YMETb IIJIAHUPOBATH U BBIIOJIHATh XUMUUECKUN SKCIIEPUMEHT (TIpeBpallieHus
OpPraHUYECKUX BELIECTB IPU HAarpeBaHHM, MOJyYEHUE ITHICHA U U3y4YECHUE
€ro CBOMCTB, KaUECTBEHHbIE PEaKLMU Ha ajbAETUMAbI, KpaxMall, YKCYCHYIO
KUCJIOTY; JIeHaTypauus OeJIKOB IIPU HarpeBaHUU, LIBETHbIE pEaKIMH OENIKOB;
IPOBONUTH PEAKIIMY HOHHOTO 0OMEHa, OIIPENIENSITh CPEly BOJAHBIX PACTBOPOB,
Ka4eCTBEHHbIE peakuu Ha cyiabdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelllaTh dKCIIEpUMEHTANIbHBIE 3a]1auM 110 TeMaM "Mertasuibl"
u "Hemerannsl") B COOTBETCTBUM C MPaBUIAMU TEXHUKU 0€30MACHOCTH MPHU
o0palleHnN ¢ BEelleCTBaMH U 1a00paTOPHBIM 000PYAOBaHHEM; IIPEJICTABIIATh
pe3yabTaThl XUMHMUYECKOTO SKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUN U (OpMYyJIUPOBATH BBIBOJABI HAa OCHOBE ITHX
pe3yIbTaToB

IIK 2.3 Bectn
YUET

- TOTOBHOCTbH K CaMOpa3BUTHIO,
CaMOCTOATCIbHOCTH U CAaMOOIIPCACICHUIO,

- YMETb IJIAHUPOBATH U BBIOJIHATh XUMHUUECKUN SKCIIEPUMEHT (TIpeBpallieHus
OpraHWYECKHUX BELIECTB IIPYM HATPEBAHUHM, IOJYYCHUE STUICHA U U3YYCHHUE
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MePBUYHBIX -OBJIaJICHHE HaBBIKAMHU y4eOHO- | er0 CBOMCTB, Ka4eCTBEHHBIC PEaKIMM Ha ajbJCTHIbI, KpaxMmas, YKCYCHYIO
JTAHHBIX T10 UCCJICIOBATENILCKOM, TPOEKTHOM W COIMAIBHON | KUCIIOTY; IeHATypalus OeIKOB IMPU HArpeBaHUH, [[BETHBIC PEAKIIUU OEITKOB;
TEXHUYECKOMY | JCATEIHHOCTH, MIPOBOJIUTH PEAKITMH HOHHOT'O OOMEHa, OTIPE/IENATh CPely BOAHBIX pACTBOPOB,
obciyxuBanuio | OBaaaenune YHHUBEPCAJBHBIMHU | KAUECTBEHHBIC PEAKIMU Ha cynbdar-, KapOoHAT- W XJIOPUA-aHUOHBI, HA
YCTPOMCTB KOMMYHHKATUBHBIMU JeHCTBUSIMH: KaTHOH aMMOHHUS; pelIaTh SKCIEPUMEHTANIbHBIC 3a7ja4u 1o TeMam "Metaubr"
ANIEKTPOCHAOXKE | O) COBMeCTHas AeATeJbHOCTD: u "Hemerannel") B COOTBETCTBUM € IIPaBWJIaMU TEXHUKHM O€30IaCHOCTH MpU
HUSA U - TOHMMATh H HCIOJL30BAaTh MPEUMYIIECTBA | OOPAIICHUH C BEIIECTBAMHU M JIAOOPATOPHBIM 000PYA0BaHUEM; MTPEACTABIATh
AJIEKTPOOOOPYT | KOMaHIHOW U MHAUBHIyAILHON paOOTHI, pe3yNbTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (GOpMe 3alucH YpaBHEHHMA
OBaHUSA B - NPUHUMATH IEJIM COBMECTHOH JAESATEIBHOCTH, | COOTBETCTBYIOIINX pPEakuuid W (OPMYJIUPOBATh BBIBOABI Ha OCHOBE 3THX
JKypHaJax. OpPraHU30BbIBATh U KOOPAMHHUPOBATH JCUCTBUS 10 | pE3yIbTaTOB

€€ JIOCTM)KCHHIO: COCTaBIIATh IUTaH JCHCTBUH,

pacrpeaensaTh pojiu C y4eTOM MHEHUM YYaCTHUKOB

00CyX1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBAaTH W BHIMOJHATH padboTy B

YCIIOBHSIX peagbHOTO, BUPTYaJIBHOTO u

KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBJIATh TO3UTUBHOE CTPATETUUYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYaLUSIX, MPOSBISATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMHU PeryasiTUBHbIMH

NeHCTBUSIMU:

') IPUHATHE ce0s1 U APYTUX JIIOAei:

- IPUHUMATh MOTHBBI U apTYMEHTHI APYTHUX JIOJeH

IIpU aHAJIU3€E PE3YyJIbTATOB JEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO M MPABO JAPYTHUX JIOJEH

Ha OIINOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C

MIO3MITMHU JPYTOT0 YeJ0BEKa;
IIK 3.1 - TOTOBHOCTh K CaMOPAa3BUTHIO, | - YMETh IJITAHUPOBATH U BBHITTOTHATH XUMUYECKUM SKCIIEPUMEHT (TIPEBPAIICHHS
BorsaBisars CaMOCTOSITEJIBHOCTU U CAMOOTIPE/ICIICHUIO; OpraHMYECKUX BELIECTB MPHU HArPEBAHUU, MOJIIyYCHUE STUIICHA U U3yUCHHUE
MIPUYHHBI -OBJIaJICHHE HaBBIKAMHU y4eOHO- | €ro CBOMCTB, Ka4eCTBEHHBIC PEaKIUMM Ha ajbJCTHIIbI, KpaxMmay, YKCYCHYIO
HEUCTIPABHOCTH | UCCJIEIOBATEIILCKON, IMPOCKTHOW M COLMAIBHOW | KHCIIOTY; JCHATypalusi OCITKOB NPpHU HArPEBaHWU, [IBETHHIC PEAKIIUU OCIKOB;
C 1ENBIO NeSATEeTbHOCTH; MIPOBOJIUTH PEAKIITMHM HOHHOT'O 0OMEHA, OTIPE/IEIATh CPEly BOAHBIX pAaCTBOPOB,
obOecrieueHus OBJaaaeHue YHHUBEPCAJBHBIMHU | KAUECTBEHHBIC PEaKIMU Ha cynbdar-, KapOboHAT- U XJIOPUA-aHUOHBI, Ha
Ocecriepe0OiHO | KOMMYHHUKATHBHBIMH €l CTBUSIMU: KaTHOH aMMOHHMS; pelllaTh YKCIEPUMEHTAJIbHBIC 3a1a4u 110 TeMaM "MeTajibr"
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i paboThI
YCTPOMCTB
ANEKTPOCHA0KE
HUS U
ANEKTPOOOOPY I
OBaHUS, B TOM
qHCIIe

0) cOBMeCTHAs 1eATeJIbHOCTD:

- TIOHUMAaTb W HCIOJB30BATH MPCUMYIICCTBA
KOMaHTHOW ¥ MHJANBUIYaJbHON pabOTHI;

- HIpUHUMATb LECJIA COBMECTHOU JACATCIIbPHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUSA 11O
€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacnpenensaTh pojii C y4eTOM MHEHUH YYaCTHUKOB

u "HemeTannbr") B COOTBETCTBUM C MPaBUJIAMU TEXHUKH O€30MAaCHOCTH TIPH
o0palIeHny ¢ BEIeCTBAaMH U Ja00paTOPHBIM 000PYAOBaHHEM; MTPEICTABIIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢GopMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIUX DPEAKIMH u (POPMYJIUPOBATH BBHIBOJBI HA OCHOBE ITHX
pe3yNbTaToB

ANIEKTPUIECKUX | 00CYXKIaTh Pe3yabTaThl COBMECTHOM padOTHI,
MalluH U - KOOPIMHUPOBATH W BBINOJHATH paboTy B
arraparos, YCIIOBHUSX pealbHOrO, BUPTYJIBHOTO 151
AIIEKTPOOOOPYT | KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
OBaHUS - OCYLUECTBJISITh ITO3UTHUBHOE CTPATETHYECKOE
TpaHc@opMaTo | MOBEJCHUE B PA3NIUYHBIX CUTYaLUSAX, MPOSIBISTH
PHBIX TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
noactaHimii 1 | OBJIaieHHe YHUBEPCAJIbHBIMHU PeryasiTUBHbIMH
LIEXOBOI'0 AeHCTBUSIMMU:
ANEKTPOOOOPY | ) MPUHSATHE Ce0N U APYTUX JIOei:
OBaHUA. - IPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX J0JeH

IIPU aHAJIU3€E PE3YyJIbTATOB AEATEIbHOCTH;

- IIPU3HABATh CBOE MPAaBO U MPABO APYTUX JIHOAEH

Ha OIIMOKM;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUD C

MO3ULIMH JIPYTOro 4YeJI0BEKa;
[IK 3.2 B 001acTH 3K0/10THY€CKOT0 BOCIMTAHMSA: - chopMUpOBAaTh MPEACTABICHUS: O XUMHYECKOW  COCTABJISIOIICH
BrinonsuaTe - c(OpMUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYpPBI, | ECCTECTBEHHOHAYYHOM KApTUHBI MHpA, POJIM XUMHH B TO3HAHHUM SIBICHUN
paboTHI 10 MOHUMAHUE BIUSHUS COIMAILHO-YKOHOMHUYECKUX | IPUPOJbI, B (OPMUPOBAHMM MBINUICHHS W KYJBTYPHl JIMYHOCTH, €€
PEMOHTY U IOPOLECCOB  HA  COCTOSHHE  MPUPOAHON U | GYHKIMOHATHHOW IPAaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs MTPAKTHYECKUX
3aMeHe COLIMAJIbHOW Cpenbl, OCO3HaHHE TIJI00AJBHOTO | 33J]a4 U 3KOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO U
YCTPOWCTB XapakTepa dKOJOTHYECKUX MPodIIeM; IPUPOIHOU Ccpene;
AIIEKTPOCHAOXKE | - TUIAHMPOBAHWE W OCYLIECTBICHHE JEHCTBUH B | - yMETh COOJIIOJATh MPaBHJIa YKOJOTHUYECKHU I1eIeCO00Pa3HOro MOBEJACHUS B
HUSA U OKpYXalolle cpele Ha OCHOBE 3HAHUS Ieliel | ObITY U TPYJOBOM AESITENBHOCTU B LIETSX COXPAHEHHsI CBOETO 3/10pOBbS U
AIIEKTPOOOOPY/l | YCTOWYHBOTO Pa3BUTHUS YEIOBEUECTBA; OKpYXKaroIlllell NPUPOJHOW CpElbl; YYUTHIBATH OMACHOCTb BO3IECHCTBUS HA
OBaHUA. AKTUBHOE HENIPUATHE ACHCTBUMN, IPUHOCAILIUX BPEJl | )KUBbIE OpPraHU3Mbl OIPEACIICHHbIX BEIIECTB, NOHMMAsi CMBICI MOKa3aTess

OKpYXKaroIleH Cpeac;
- YMEHHE MpPOTHO3MPOBaTh HEOJIArONpHUsITHHIE

MPEAEIBbHOM JOIYCTUMOM KOHIIEHTPALUH
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JKOJIOTUYECKHE TOCJIEACTBUSA MPEAIPUHUMAEMBbIX
JEHUCTBHM, IPEAOTBPAILATh UX;

- paciIupeHue OIIbITa
JKOJIOTUYECKON HAIIPaBIECHHOCTH;
- OBJIaJICHUE HaBbIKAaMHU y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLIMATIbHOM
JESITEIIbHOCTH,

ACATCIIbHOCTH

I1K 3.3
KonTponupona
Th Ka4€CTBO
BBITIOJTHSIEMBIX
PEMOHTHBIX
pabor
YCTPOMCTB
ANEKTPOOOOPY I
OBaHUS U
ANEKTPOCHAOKE
HUSL.

B 001acTH PK0JIOrH4€CKOTr0 BOCIIUTAHUSA :

- c(OPMHUPOBAHHOCTH SKOJIOTHUECKON KYIbTYpBHI,
IMOHUMAHUE BIHSHUS COIUAIBHO-DKOHOMUYECKHX
MPOIECCOB  HAa  COCTOSIHME  MPUPOJHOH |
COIIMAIIbHOW  Cpellbl, OCO3HAaHME TJ100aTBLHOTO
XapakKTepa KOJIOTHUECKUX MPoOIIeM;

- TUIAHUPOBAHHUE U OCYIIECTBIICHHE JIEUCTBUI B
OKpYXalollleil cpeje Ha OCHOBE 3HAHUA IeJei
YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA;

AKTUBHOE HEMPUATUE ACHCTBUHN, IPUHOCSIIUX BPE
OKpYXKaroIleH cpeae;

- yMEHHE TMPOTHO3MPOBATH HEOJIArONMPUSTHHIC
SKOJIOTUYECKHE TMOCJEICTBUS TMPEITPUHUMAEMBIX
JIEUCTBUM, MPEIOTBPAIATh UX;

- pacimpenue OITEITA
9KOJIOTUYECKOW HAIIPaBJICHHOCTH;
- OBJIQ/ICHUE HaBBIKAMU Y4eOHO-
MCCIIEIOBATENILCKOM, MPOEKTHOW M COIIMAIbHOM
JIeSITCIIbHOCTH,

JACATCIIBHOCTH

- chopMHUPOBATh TPEACTABICHUSA: O XUMHYECKOW  COCTABJISIOIICH
€CTECTBEHHOHAY4YHOW KapTHUHBl MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUI
npuposibl, B (OPMHUPOBAHMHM MBINUICHHS W KYJBTYPBl JIMYHOCTH, €€
(YHKIIMOHATEHOW TPAMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs MTPAKTHIECKIX
3a/1a4 ¥ DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IPUPOIHON cpene;

- YMeTh COOIONATh MpaBUiIa YKOJIOTUIECKHU IEIeCO00Pa3HOrO MOBEACHUS B
OBITY U TPYIOBOW AESATENHHOCTH B LIETSAX COXPAHEHHs CBOETO 3/I0pOBbS U
OKpYKaroIllleil TPUPOJHOW CpElbl; YYUTHIBATH OMACHOCTh BO3IECHCTBUS HA
JKUBBIE OPTaHM3MBbI ONPENEJICHHBIX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
MPEAEIbHON JOIYCTUMOM KOHIIEHTPALUH
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2. CTPYKTYPA U COJIEPX KAHUE OBIIIEOBPA3OBATEJIBHOM TUCIUILIMHBI

2.1. O0beM IMCUMILIMHBI M BUAbI y4e0HO# padoThI

Buj yueOHoit padoThI

O0beM B yacax

O0bem o0pa3oBaTe/IbHOI POrpaMMbl JUCHHUTINHBI 72
B T.4.

OcHOBHOe coiep:KaHue 64
BT. U..

TEeopeTuIecKoe 00ydIeHue 30
MIPAKTUYECKUE 3aHATUS 24
ab0paTOPHBIE 3aHATHS 10
IMpodeccnonanbHO-OpHEHTHPOBAHHOE COePKAHME (COMEPsKaHUE 6
NPUKJIATHOTO0 MOTYJIsSA)

B T. 4.

TEOpETHUECKOE 00yUueHne 2
IIpaKTUYECKUE 3aHATU 4
IIpomexyTounasi arrecranus (quddepeHInpoOBaHHBIN 3a4ET) B BUC 5

TCCTUPOBAHUA
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2.2. TemaTn4ecKkuii IJIaH U coaecpkaHue JUCHUIIJIMHBI «XHUMHUS»

HaumenoBanu Conep:xaHue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHATBLHO-OPHUEHTHUPOBAHHOE), YpoBuu | O0be | ®opmupye
€ paszesioB U Ja060paToOpHbIe M NPAKTHYECKHE 3aAHSITHS, NPUKJIATHON MOLY/Ib OCBOEH | M Mble
TEeM s 1acoB | gommereH
uu
1 2 3 4 5
OcHoBHOE coepxxanue 64
Pa3nes 1. OcHOBBI CTPOCHUSI BelleCTBa 6
Tema 1.1. OcHoBHOe coxep:kaHne 4 OK 01
Crpoenue Teoperuueckoe o0yueHue 1 2
aToMoB 1-2 CoBpemeHHast Mofieib CTpOeHUSI atoMa. CUMBOIMYECKUI S3bIK XUMHH. XUMHYICCKHUHA DIICMEHT.
XAMAICCKUX DnekTpoHHas KoH(urypaims aroma. Kiaccuukanms XMMAYECKUX DJIEMEHTOB (S-, p-, d-DJIEMEHTBI).
SJICMCHTOB 1 BasieHTHBIE ~ ANMEKTPOHBL.  BaleHTHOCTh.  DJIEKTPOHHAsh  MPHUPOJA  XMMHYCCKOW  CBSI3M.
[Iprpoaa DJIEKTPOOTPUIIATENBHOCTE. BHIBI XMMHUUECKOM CBS3M (KOBAJEHTHAs, WOHHAS, MeTaJUIMYECKas,
XUMHYECKOH BOJOPOIHAS) U CIOCOOBI €€ 00pa30BaHUs
CBA3H IpaKkTHYecKHe 3aHATHS 2 2
3-4 PemieHue 3aJaHuil Ha UCIOJIL30BAaHUE XMMHMYECKOM CHMBOJMKM U Ha3BaHMH COEIMHEHMH II0
HOMEHKJIATYPE MEKIYHAPOJHOIO COI3a TEOPETUYECKONM M INMPUKIAJHON XMMHH M TPHUBHAIBHBIX
Ha3BaHUH JUIs COCTABIEHUS XUMUYECKUX (POPMYII IBYXaTOMHBIX COEIUHEHUI (OKCHIOB, CYIb()HUIOB,
THUIPUIOB | T.I1.) U APYTUX HEOPTaHUYECKUX COEAUHEHUM OTIEIBHBIX KIIACCOB.
ITpakTHYeCcKHe 3aJaHus HA YCTAHOBJIEHUE CBA3HM MEX/Y CTPOCHHEM aTOMOB XUMHUYECKUX 3JIEMEHTOB
U TIEPUOINYECKUM U3MEHEHHEM CBOMCTB XMMHMYECKHX DIIEMEHTOB M UX COCJMHEHHUN B COOTBETCTBUH
C osIoskeHueM T1epHoIMIecKOi CHCTEMBI.
Tema 1.2. OcHoBHOe co/iep:KaHue 2 OK 01
[Tepuognuecku [IpakTHYecKue 3aHATHSA 2 2 OK 02
i 3aKOH 1 5-6 YMmenue paboTtarh ¢ IEPUOIMIECKON CUCTEMOM XUMHUYeCKHX demenToB .M. Menneneesa.
Tabmnia JI.1. ®dusngeckuit cmpici Ieproandeckoro 3akona JI.M1. MengeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
Menneneesa CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU IPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUHM C

MOJI0KEHUEM XUMHUYECKOro 3jieMenTa B [lepuonnueckoi cucreme. MUpOBO33pEHYECKOE U HAYUHOE
3Hauenue [lepunonnueckoro 3akona /.M. Menneneesa. [Ipornossl .M. MenneneeBa. OTKpbiTHE

HOBBIX XUMHWYCCKHUX OJICMCHTOB.
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Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33aIaHUI HA XapaKTepHU3aALNI0 XUMUUECKUX
2IEMEHTOB «MeTaTnyeckie / HeMeTaUTHIeCKIE CBOMCTBA, NIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOIUUECKON
cucteMe xuMuueckux sneMenToB JI.M. Menpaeneea»

Pa3nes 2. Xumndeckue peakuuu

10

Tema 2.1.
Turer
XAMHYECKHX
peakuuii

OcHoOBHOe coiep:KaHue

TeopeTnueckoe o0yueHue

7-8 Knaccuduxaryst 1 TUIIBI XUMHUYECKHUX PEAKIIHIA ¢ yUaCTHEM HEOPTaHUYECKUX BELIECTB.
CocraBrieHrue ypaBHEHUN PeaKUid COSAMHEHUS, PA3I0KEHHUS, 3aMEIICHHS, OOMEHa, B T.4. PEaKIIHMA
TOpPEHUs, OKUCIECHUA-BOCCTAHOBJICHUSI.

ypaBHeHI/Ifl OKHCIIEHHUsI-BoccTaHOBIIeHUs. CTeneHb okucieHusa. OKHUCIUTENb U BOCCTAHOBUTEIID.
CocraBiieHUE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOIOM 3JIEKTPOHHOI'O
Oamanca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B TIPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCAX U
YKU3HENIESITeIbHOCTU OPraHU3MOB

IIpakTnyeckue 3aHATHS

9-10 YmMmenue PAaCCUYUTBIBATbL KOJIUYCCTBCHHBLIC OTHOIICHHA B XHWMMHU. OCHOBHI)IG KOJIMYCCTBCHHBIC
3aKOHBI B XUMHUHU U PACUETHI M0 YPABHEHUSM XUMHUYECKHUX peakuuii. Molb KaK eIuHUIA KOJIMYeCTBa
BenlecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHUS! MacChl M dHEPruu. 3akoH ABorajpo. MosipHbIii
00beM ra3oB. OTHOCUTENbHAS TIOTHOCTh Ta30B. PacdeTsl MO ypaBHEHHSIM XMUMHYECKUX PEAKIIHH C
HCIIOIL30BAHNEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIUYECTBA BEIIECTBA

OK 01

Tema 2.2.
DNEKTPOIUTHYE
cKas
JHUCCOIHAIS U
MOHHBII 00MeH

OcHoBHOe conep:kaHue

Teopernueckoe o0y4enue

11-12 Teopust sneKkTpoauTUUECKON auccouuranuu. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakunu
noHHOTO OoOMeHa. CocTaBlieHHWE peakluii HWOHHOTO OOMEHa IyTEeM COCTABJICHHUS WX TMOJHBIX H
COKpaICHHBIX HOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE peaKiiy. 3aIaHus Ha COCTABJICHHE HOHHBIX
peaKIui

JlabopaTopHble 3aHsATHS

13-14 JIabopaTopHas pabota “THITbl XUMHUYECKUX peaKITuii”.

HccnenoBanue TUIOB (10 COCTABY M KOJUYECTBY UCXOIHBIX U 00Pa3yIOIIUXCS BEIIECTB) U
PU3HAKOB XUMUYECKUX peakiuii. [[poBeeHne peakiuii HOHHOro 0OMeHa, onpeeieHUE Cpebl
BOJHBIX PACTBOPOB. 3a/IaHUsI HA COCTABJICHUE HOHHBIX PEAKIIUN

KonTpoabsHnas
pabora 1

15-16 Boeinonnenue 3aganuii no teme: «CTpoeHHe BENIECTBAa U XUMUYECKUE PEAKITUN»

OK 01
OK 04
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Pa3znen 3.

CTpoeHHe M CBOMCTBA HEOPraHn4eCKUuX BEeUIECTB

16

Tema 3.1.
Knaccudukanms
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPraHUYECKUX
BEIIECTB

OcHOBHOE€ COICPKAHUEC

TeopeTnueckoe o0yueHue

17-18 IIpenmet neopranudeckoit xumuu. Kinaccudukanms Heopranuueckux Beuiects. IIpocteie u
CJIO’KHBIE BellecTBa. OCHOBHBIE KIIACChI CIIOXKHBIX BEIIECTB (OKCUABI, TUIPOKCUIBI, KUCIOTHI, COJIH).
B3aumocBsI3b HEOPraHUYECKUX BEILECTB. ArperaTHble COCTOSIHUSA BenlecTBa. Kpucrannnueckue u
amopQHsble BenecTa. TUIBI KPUCTANIMYECKUX PELIETOK (aTOMHAsA, MOJIEKYJISIpHasi, HOHHA,
MeTajuin4yeckast). 3aBUCUMOCTb (PU3MYECKHX CBOMCTB BEIIECTBA OT THIIA KPUCTATUYECKOM PEIIETKH.
3aBMCHUMOCTb XUMHUYECKOM aKTUBHOCTH BEILECTB OT BUJIa XUMUYECKOM CBSI3U U THIIA
KpUCTAIN4eCcKOil pemeTku. [IpuunHbpl MHOrooOpasus BEIecTB

IIpakTHyeckne 3aHATHA

19-20 3HaHue HOMEHKJIATYpbl HEOPraHUYECKUX BEIIECTB: HA3BaHUE BEILIECTBA UCXOS U3 UX
XUMHUYECKOH (POPMYIIbI HITH COCTABJICHHE XUMUIECKON (hOPMYJIIBI HCXOI U3 HA3BaHMsI BEIIECTBA 110
mexayHapoaron (MIOITAK) unu TpuBuansHOM HOMEHKIIATYPE.

Pemenne mpakTHUECKHUX 3a/laHU 1O KIACCU(PUKAIMK, HOMEHKJIATYpe W XUMHUYECKUM (hopmymam
HEOPraHUYECKUX BEIECTB Pa3IUYHBIX KJaccoB (YrapHbIM ra3, yrieKUcbld ra3, aMMHUak, ramieHas
U3BECTh, HETAIICHAas W3BECTh, MUThEBAas COJa W JPYTUX): HA3bIBATh M COCTABIATH (POPMYIIBI
XUMUYECKHUX BELECTB, ONPEIEIATh MPUHAIJIEKHOCTD K KJIaccy.

Ncrounnku xumudeckoi HHGopMaIuu (CpeIcTB MaccoBoi nH(GOpMaInu, cetb IHTEpHET U ApyTHE).
[Tonck nHbopMaIuu O Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM dopMyiaM

OK 01
OK 02

Tema 3.2.
dusnko-
XUMHUYCCKHUC
CBOMCTBa
HEOPTaHUYECKHUX
BEIISCTB

OcHOBHOE€ COICPKAHUEC

TeopeTnueckoe o0yueHue

21-22 Metamnel. O0mue GU3MYEecKue U XMMHYECKUE CBOWCTBa MeTauioB. CrocoOBI MONTy4YEHHUSI.
3HaueHHEe METAJJIOB M HEMETAIOB B MPHUPOAC M KU3HEACSITEIBHOCTH YEJIIOBEKAa M OPraHU3MOB.
Kopposus MeTannos: BUABI KOPPO3HH, CIOCOOBI 3alIUTHI METAJIIOB OT KOPPO3UHU

23-24 Hemeramnbl. O0mue pu3nvecKkue 1 XuMUYECKHE CBOMCTBA HEMETaUIOB. TUIHMYHBIE CBOMCTBA
HemerauioB [V— VII rpynn. Knaccudukamus u HOMEHKIATypa COEIUHEHUH HEMETAJIOB.
KpyroBopoThl OMOT€HHBIX YJIEMEHTOB B TIPUPO/IE

25-26 XuMHuecKHUe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELECTB (OKCHUIOB,
TUIPOKCHUJIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEILIECTB,
BOJIOPOJHBIX COEAMHEHNN, BBICIIMX OKCUIO0B U THIPOKCHJIOB

IIpakT4yeckue 3aHATHS

OK 01
OK 02
OK 04
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27-28 CocraBieHue YpaBHEHHH XHUMHYECKHX PEAKIUHA C YYaCTHEM THPOCTBIX U  CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAJIJIOB M HEMETAJUIOB; OKCUIOB METAJJIOB, HEMETAJJIOB M aM()OTEPHBIX
3JIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHMM M aM(OTEpHBIX THIPOKCHUIOB; HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIUX UX CBOKCTBA.

Pemienne npakTUKO-OpHEHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHUM HA CBOMCTBA, COCTaB, MOJIyYEHUE U
0e30MacHOe HCIOJIb30BAHNE BAXKHEHIIMX HEOPraHWMYECKHX BEIIECTB B OBITY U NPaKTHUECKOM
JESTEIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHoOeE coepxxaHue 2 OK 01
Unentndukanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPraHu4eCckux  129-30 JlaboparopHas padora «MaeHTrdUKAILMI HEOPraHUYECKUX BELIECTBY. OK 04
BCIIICCTB Pemienue skcrniepuMeEHTaNbHBIX 3a7a4 MO XMMHUYECKMM CBOWCTBAM METAUIOB U HEMETAIIIOB, IO

PAacIiO3HABAHUIO U MOJIYYEHUIO COEAMHEHUIN METAJNIOB U HEMETAJIOB.

WNnentudukaius HEOPraHMYECKUX BEIIECTB C MCIMOJIB30BAHUEM UX (PU3UKO-XUMUYECKUX CBOWCTB,

XapaKTEepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbdar-, KapOOHAT- U XJIOPU/I-

AQHUOHBI, HA KATHOH aMMOHHUS
KonTpoasnas N N
paGoTa 2 31-32 BeinonaHeHnue 3aanuii o teme: « CBOHCTBa HEOPraHMYECKUX BEIIECTB) 2
Pasznea 4. CTpoeHue U CBOMCTBA OPraHMYeCKMX BelleCTB 24
Tema 4.1. OcHoBHOe co/iep:KaHue 4 OK 01
Knaccuduxanus Teopernuyeckoe o0yyenune 2 OK 02
» CTPOCHHUE U 33-34 IlosBneHue 1 pa3BUTHE OPraHUYECKON XUMUU Kak HayKu. [Ipeamer opraHn4eckoil XUMHUH.
HOMECHKJIaTypa Mecto u 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYEeCKUX XUMHYECKOE CTPOCHHE KaK MOPSIO0K COCIMHEHHS] aTOMOB B MOJIEKYJE COIJIACHO MX BaJCHTHOCTH.
BEILECTB OCHOBHBIE MOJI0KEHHS TEOPUH XUMHUYECKOI'0 CTPOCHHSI OpraHnyeckux coennHennii A.M. bytieposa.

VYriepoaHslid CKEJIET OpPraHUYeCKOW MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XUMHUYECKOTO

CTpOeHHUsI MoJieKyd. M3omepust U u30MepBI.

[MonstTne o QyHKUHOHANBHON Tpymme. Pamukan. ITlpuHOUNB KiIacCUUKANMA OPTaHHYECKUX

coeMHEHU. MexayHapoaHass HOMEHKJIAaTypa M INPUHLUIIBI HOMEHKJIATYPhl OpPraHUYECKHUX

coenuHeHuil. [ToHsATHE 00 a30TCONmEpKANINX COCIUHEHUSIX, OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX

(yrneBomax, >kupax, Oeikax W Jp.), BBICOKOMOJEKYJISPHBIX COCAMHEHHUSX (MOHOMEp, IMOJIUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS 2

35-36 3HaHMEe HOMEHKJIATYphl OPraHUYECKHUX COCAMHEHHUH OTAEIbHBIX KJIAcCOB (HACHIIICHHBIC,
HEHACHIIIICHHBIE M apOMATUYCCKUE YIJIEBOAOPOJbI, CHOUPTHI, (DEHOJNBI, ambJCTHIbl, KETOHHI,
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KapOOHOBbIe KHUCIOTBI W Jp.) CocTaBieHHE NOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI
OpraHWYECKHUX BELIECTB OTIEIBHBIX KJIACCOB, HMCIOJB3Yys MX Ha3BaHUSA II0 CHUCTEMAaTHYECKOW U
TPUBHAIBHON HOMEHKJIAType (ITWJICH, aleTWJIeH, INIMIEepuH, (eHos, (GopMaabAerun, yKCycHas
KUCNIOTa, MKIUH). Pacdersl mnpocteimeil ¢GopMysnbl OpraHM4ecKoil MOJEKYJbl, HCXOIsi U3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCOUHCHHI

OcHoOBHOE€ COICPKaAaHUEC

12

Teopeaneclcoe oﬁyqe}me

37-38 OU3HKO-XMMHUUYECKHE CBOMCTBA OPTaHMUECKUX COCTMHEHHUH OTIACIBHBIX KJIaCCOB (0OCOOCHHOCTH
KJIaCCU(UKAIMU W HOMEHKJIATYPbl BHYTPU KJIacca; TOMOJIOTHYECKHMH psn u obmas dopmyna;
H30MepHST; GU3NYECKHE CBOMCTBA, XUMHUUYECKHE CBOMCTBA; CITOCOOBI ITOJIYyUESHHS):

— TIpeAeNIbHBIC YIIIEBOJOPOAbI (aJTKaHBI U UKJIOATKaHbI). |'OpeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
MCTOYHHUKOB TEIJIa B TPOMBIIIIICHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YTIEBOIOPOAOB, HAXOKICHHUE
B IPUPOJE U TPUMEHEHUE AJIKAHOB;

— HeTpeAenbHbIe (aKEeHbI, AIKUHBI M ajJKaJHeHbl) U apoOMaTHYeCKHue YIIIeBOAOpOJbl. [opeHue
arneTHICHA KaK MCTOYHHMK BEICOKOTEMIICPATYPHOT'O INIAMEHH Il CBAPKH U PE3KH METAJIJIOB

39-40 — kucnopoacoepKaliie coeAuHeHHs (CUpThl U (HEeHOIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI,
QIBJICTU/IBI ¥ KETOHBI, JKUPBI, YIaeBosl). [IpakTrHueckoe mpUMEHEHHEe STHIICHIIIMKOIS, TIUICpUHA,
¢denona. [Ipumenenue popmanpaernia, aleTaabAeruia, yKCyCHOH KUCI0Thl. Mblia Kak COJI BBICIIUX
KapOOHOBBIX KHCJIOT. Morolye CBOMCTBA MbIJIA

41-42 a3zorcoxaepkaiue COeNWHEHUs (aMUHBI U aMHHOKHCIIOTHI, Oenkr). BBICOKOMOJIEKYIIsIpHEBIE
COeIMHEHMS (CUHTETUYECKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, OJUMED, CTPYKTYPHOE 3BEHO.
[Monumepusanus STUIeHa KaK OCHOBHOE HaIlpaBJICHUE €ro UCIOJIb30BaHUSI.

['eneTnyeckasi CBs3b MEXKIY KJIacCaMH OPraHUYEeCKUX COeTMHEHUIN

HpaRanecKne 3aHATHUSA

43-44 3naHMe CBOWCTB OpPraHMYECKHX COEIMHEHUN OTIENbHBIX KJIaccoB (TpuUBHAJIbHAs U
MEXyHapoAHas HOMEHKJIATypa, XUMUYECKHE CBOIMCTBA, CIIOCOOBI MOTyUeH sl ): peieIbHbIE (AJIKaHBI
Y LMKJIOAJIKaHbl), HETIPEAENbHbIE (JIKEHBI, aJIKUHBI U aJIKaJIMEHbl) U apOMaTUYECKUE YTIIEBOI0POIbI,
CHMPTHI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, AIBACTHIbI U KETOHbI, aMUHBl 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS. BBINTONHEHNE 3aJaHUI HA COCTABJICHUE YPAaBHEHUA XUMUYECKHUX
pEeaKLMii C Y4aCTUEM OPraHMYECKUX BELIECTB HA OCHOBAHMM MX COCTABA U CTPOEHUs

45-46 CocraBlieHHE CXEM peakinuid (B TOM YHCIE IO MPEII0KEHHBIM IIETIOYKaM IPEBPaIICHHI),
XapaKTepU3YIOIMUX XMMUYECKHE CBOWCTBA OPraHUYECKUX COSIMHEHUN OTAETBHBIX KJIAaCCOB, CIOCOOBI
UX TIOJY4YeHHUS W Ha3BaHUE OPraHMYECKUX COEIMHEHUN MO TPUBHAIBHOM WM MEXIYHapOIHOU
CHUCTEMAaTUYECKOW HOMEHKJIATYPE.

OK 01
OK 02
OK 04
OK 07
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Pemienne MNpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHX 3aJlaHuii Ha CBOMCTBA OpPraHMYECKUX
COCIMHEHHI OTIEIbHBIX KJIACCOB

JlaGopaTtopnas pa6ora

2
47-48 Jlaboparopnas padoTta “IIpeBpaiieHust OpraHMueCKUX BEIIECTB MPU HarpeBaHuu".
[lonyyenue »oTuieHa U U3Y4YEHHE €ro CBOWCTB. MoAenupoBaHHWE MOJIEKYJT U XHUMHUYECKUX
MpeBpaIieHNi Ha IpUMepe dTaHa, ITHIICHA, alleTUJICHA U JIp.
Tema 4.3. OcHoBHoOe€ coepxxaHue 6 OK 01
Unentnpuraums | Teopermueckoe o6ydeHne 4 OK 02
OpTaHITiCeCKAX 49-50 buoopranuveckue coennHeHus. [IpumeHeHne u Ouonorudeckas poJib yriieBoaoB. OKucieHue OK 04
BEIICCTB, X YIIEBOJOB — WCTOYHHWK DJHEPTUU JKHUBBIX OpraHu3MoB. OOnacTv NpPUMEHEHHUS aMHHOKHCIIOT. )
SHATICHHC 1 [TpeBpamienust OeiakoB MHUIIKM B opraHu3Me. buomormdeckue ¢yHkiuu OenkoB. buomormueckue
TPUMCHCHHC B (GYHKIMH )XKUPOB. PoJib OpraHuyYecKOr XMMUHU B PEIICHUH MPOOJIEM MMHILIEBOK 0€30I1aCHOCTH
ObITOBOH 1 51-52 Ponp opranndeckoil XMMHH B PEIICHUN TPOOIIeM dHEpreTHUeCcKoil 0€30MacHOCTH, B pa3BUTHH
TPOM3BOACTBEHH MEWIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHUKOB JHEPruU (aIbTEPHATUBHEIC
o UCTOYHUKU HHeprum). OmacHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI OPTraHMYECKHX BEIIECTB 2
JICATCIIBHOCTH OTIIENBHBIX KJIACCOB (YTJICBOMOPOMABI, CIHUPTHI, (EHOJBI, XJOPOPTAaHWUYECKHE TPOU3BOIHBIC,
Hesoseka QJIbJICTHJIBI U JIP.), CMBICII TTOKA3aTeNsl MPEAENbHO TOMYCTUMON KOHIIEHTPAIIUU
JlaGopaTopHble 3aHATHSA 2
53-54 JlabopatopHas pabora: “Unentudukanus opraHMueCKuX COeIUHEHUN OTAETbHBIX KJIaCCOB”
HccnenoBanus Ha MACHTU(UKAIIMIO OPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIaccoB (Ha MpuUMepe
QIBJICTHIOB, Kpaxmalia, YKCyCHOW KHUCJIOTBI, OCJIKOB W T.II.) C HCIIOJIb30BAaHUEM WX (PU3UKO-
XMMHYECKHUX CBOWCTB U XapaKTePHBIX KAYECTBEHHBIX peakiuil. JleHatypanus 6enka mpu HarpeBaHUU.
[IBeTHBIC peakiuu OeKOB. BOZHUKHOBEHNE aHAIMTUYECKOTO CUTHAIA C TOYKH 3PCHUS XHMHUYCCKUX
NPOIECCOB MPU TPOTEKAHUM KAYECTBEHHON peakluu, TMO3BOJAIOIIEH UACHTU(DUIUPOBATH
MPEI0KCHHBIC OPraHUYECKHE BEIIECTBA
KonTtpoJsbnas . . .
paGoTa 3 55-56 BremonHenue 3aganuii no teme: «CTpyKTypa U CBOMCTBA OPTaHUYECKUX BEIIECTB) 2
Pa3znen S. KuneTrnuyeckne u TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKUX PeaKkIuii 4
CkopocTb OcHoBHoOe€ conepxxanue 4 OK 01
XUMHHCCKIX TeopeTuyeckoe 00yueHue 5 OK 02
OK 04
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peaKIuid.
XUMHYECKOE
paBHOBeCHE

57-58 CKOpOCTh peakluH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOJBI PEarnpyIOMINX
BEILIECTB, KOHILIEHTPAUMHU PEAarupyrolnux BEIIECTB, TEMIIEPATYpbl M IUIOLIAAA PEAKIMOHHOM
noBepxHocTH. TeroBble 23PPEKTh XUMHUUECKUX PEeaKIi. DK30- U SHAOTEPMUYECKUE, PEAKLIUH.
OOpatuMocTh peakiuii. XUMHUYECKOe PAaBHOBECHE W €r0 CMEIIEHHUE IMOJ JEHCTBUEM Pa3ITUYHBIX
(akTOpoB (KOHLIEHTpAllUsS PEareHTOB WM MPOIYKTOB pPEaKIUH, AaBlIEHUE, TeMmIeparypa) Ui
CO3JaHHsI ONITUMAIbHBIX YCIOBUM IpOoTeKaHus XuMudeckux npoueccoB. Ipuniun Jle IlaTense

IIpakTHyeckune 3aHATHA

59-60 Pemienre NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa aHaMM3 (PAKTOPOB, BIMSIONIUX Ha
U3MEHEHHE CKOPOCTH XMUMMYECKOW peakluu, B T.4. ¢ MO3MLUH 3KOJIOIMYECKH LEeIecoo0pa3Horo
IIOBE/ICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/10POBbsI U OKpYXKarollen
IIPUPOTHOM CPENBI.

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha NpuUMeHeHue npuHnuna Jle-llarense mis
HAXOXKJECHUs HAlpaBJICHUS] CMEIIEHUS PAaBHOBECUS XMMHUYECKOM peakuuu M aHaiu3 (aKkTopoB,
BJIMSIOLINX HA CMEILIEHUE XUMUYECKOTO PaBHOBECHS

OK 01
OK 02

Pa3pgea 6.

PacTBOpbI

Tema 6.1.
TlonsaTtue o
pacTtBopax

OcHOBHOE€ COoAECPKaAaHUEC

TeopeTn'{ecRoe oﬁy'{e}me

61-62 PactBopenue kak (puzMKO-xumMHueckuii mpouecc. PactBopsl. CnocoObl HPUTOTOBICHHS
pactBopoB. PactBoprmocTh. MaccoBasg A0 pacTBOPEHHOro BemecTBa. (CMBICH TOKa3aTens
MIPENEIbHO JIOMYCTUMOM KOHLIEHTpPAllMM M €ro MCHOJIb30BAHUE B OLEHKE HKOJIOIMUYECKOMN
0€30MMacHOCTH.

[IpaBuna 3KOJOTHYECKU 1I€IECO00PA3HOr0 MOBEJACHUS B OBITY M TPYAOBOW IEATENBHOCTH B IIEISAX
COXPAaHEHHUS CBOETO 3/10POBbS U OKPY>KaIOIel MPUPOJHON CPe/Ibl; OIIACHOCTh BO3/ICHCTBUS Ha KUBBIC
OpraHU3MBbI OIPEIEIICHHBIX BELIECTB.

Pemienue npakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN Ha PACTBOPBI, UCIOJIb3yeMbI€ B OBITOBOI
U IPOU3BOJICTBEHHOM AEATEIbHOCTU YEJI0BEKA

OK 01
OK 02
OK 07

Tema 6.2.
HUccnenosanue
CBOMCTB
pacTBOpOB

OcHoBHOe conep:kanne

JlabopaTtopHble 3aHATHS

63-64 JlabopaTopHnast pabota «[IpuroroBieHue pacTBOpOBY.

[IpurotoBnenue pacTBOPOB  3aAaHHOM  (MaccoBoi, %) KOHIEHTpamuu (C  TMPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONpEENIEHUE CPebl BOJHBIX PACTBOPOB.

PernieHue 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKaHMeE (COEePKAHUE TPUKJIATHOTO MOXYJIS)
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Paznen 7. Xumusi B ObITY U POU3BOACTBEHHOI IeATEJHHOCTH YeJ0BEKA 6 OK 01
Xumus B ObITY 1 [OcHOBHOE cosiepkanue 6 OK 02
TIPOU3BOICTBCHH Teopernueckoe o0yuenune 2 OK 04
ot " » = OK 07
TeATENBHOCTH 65-66 Hosgeiimme JIOCTHKEHAS XUMHYECKOH HAYKH M XMMHYECKOH TEXHONOIHH. Ponp xumuu B K 11
HeOBEKA 00ecreyeHn! 3KOJIOTUYECKOM, PHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, Pa3BUTHH MEIUIIMHBI. .

[IpaBuia moucka W aHaiW3a XUMHYECKON WHGPOPMAIMU U3 PA3IUYHBIX HCTOYHUKOB (HaydyHas U K 3.1

y4ueOHO-HayYHas JIUTEpaTypa, CpeICTBa MacCOBOM MHGOpMaIHH, CeTh MHTEpHET) 1K 3.2

IIpakTHyeckue 3aHATUA 4 IIK 3.3

67-70 HaxoxieHue MoucKa U aHalu3a KeMCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTHH C TK 2.3

ydyeroM Oynaymed mnpodeccHOHaTbHOM MEeSTENbHOCTH 10 TEeMaM: Ba)KHEHIIME CTPOUTENIbHbBIE IIK14

MaTepuaibl, KOHCTPYKIHMOHHBIE MaTepHallbl, KpPAcKH, CTEKJIO, KEepaMmMHKa, MarTepuaibl s

3JIEKTPOHUKH, HAHOMATEepHalbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHHKU DSHEPrUH, OPraHUYECKUE W

MUHEpATbHBIC yIOOpEHNS, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3ammra: IlpencraBienne pe3yJbTaToOB pelieHns KeHcoB B (hopMe MUHU-TOKIAAa ¢ Mpe3eHTaluen

71-72 [IpoMe:kyTOUHAS aTTeCTAIUA MO AUCHUILINHE (U depeHIMPOBAHHBIN 3a4eT) B BUAe )

TEeCTUPOBAHUSA

Bcero 72
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3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOM
JUCHUILINHDBI

3.1. TpeGoBaHNs K MUHHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecreYeHHI0

Peanu3anust mporpaMMbl JUCIUILTMHEL TpeOyeT Hanuuus yueOHoro kabunera Xumusi u buonorus.
OGopynoBanue ydeOHOro kabwHera: HacTeHHBIE CTEHIBI TOCTOSHHOW OJKCmo3umuu «Oomue
(dbopMyIbl OpraHUYECKUX COEAMHEHUN», « PacTBOpUMOCTH coJieii, KUCIOT U OCHOBAaHUN B BOEY,
«JEMEHTHI C TTIOCTOSIHH OU U MEPEMEHHOMN BAJICHTHOCTHIO», « ODU3HMYECKUE BEIMYNHBI B XUMHUECKUX
pacu€rax», «XuMHUsS U KU3HB», «Munepansl u pyae», «[ICXD JI.M.MenneneeBa», « TexHuka
0€30MMacCHOCTH Ha yPOKaX XUMHUUY.

YyeOHbIe HATIISIHBIE IOCOOUSL:

- pa3paboTKU MPAKTUIECKUX, Ta00PATOPHBIX padoT,

- pa3pabOTKU 3aHATUHN AJIE CAMOCTOSTENbHOM paboThl 00yYaromuxcs,

- TEMaTUYECKHE TaOJIUIIbI,

- KOJUICKIIHH;

TCO: HOyTOYK, BUJICOTIPOEKTOP.

O6opynoBaHue:

Pabouee mecro menarora:

-CTOJ, CTYJ, IOCKA, 9KpaH, Aepkareiu 1 Tabnuil, Tym6a nis TCO, nynbT ynpaBiaeHUs, BHITSKHON
mkad, GaKTepuIHIHAS JTaMIIa.

Pabouee mecTo oOyuaromerocs:

-ctol - 15, crynbs — 30.

3.2. UudopmanuonHoe odecneyeHue 00yuyeHus
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX u3AaHui, HHTepHeT-pecypcoB, JA0NOJHUTEILHOM

JUTEpPaTyphl
Jast cTyneHToB:

.Epémun B.B. Xumus Yrinyonéunsiii ypoBenb.10-11kmn. Ilon penakuueii Jlynuna B.B. M. JIpoda
2020.

TabpuensuO.C. N.I".CnagkxoB OcTpoymoB CA Xumust 10 KIL. AO
«3narensctBO Ilpocsemenue,.»2022

labpuensu  O.C. M.I'. Cnagkos OctpoymoB C.A. Xwumusa 11 xmacc AO
«znarenscTBo.IlIpocBemenney» 2022

labpuensa O.C. N.I'. Axnebennn A.K. Xumwusa. Bpoguwii kypc. OO0 « [poda», AO
«M3narenscTBo. [IpocBenienue.»2022

I'a6puensn O.C. OctpoymoB W.I'. Xumus 9 ki1. 5-e uznanue AO « M3narensctBo . [IpocBenienuey
2022

Epémun B.B.Kyspmenko H.E., Tepenun B.U., JlpoznoB A.A .Xumus 10xkn. Xumusa 11k c
yrnyonénasM u3ydenueM. AO « U3narensctBo. [Ipocsemenue.»2022

s npenoxasareJieit:

06 obpazoBanuu B Poccuiickoit denepanmu: denep. 3akoH ot 29.12. 2012 Ne 273-®d3 (B pen.
®enepanbHbix 3akOHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
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Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Tpuka3z MunucrepcTBa oOpasoBanus u Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHeceHun
U3MEHEHUH B (QenepaibHbIii TOCYJapCTBEHHBIM 00pa3oBaTENbHBIN CTaHIAPT CPEIHETO OOIIEro
oOpa3oBaHUs, YTBEPXKICHHBIH TpukazoM MuHUCTepcTBa 00Opa3oBaHUS W Hayku Poccuiickoi
O®eneparuu ot 17 mast 2012 r. N413"

[Ipumepnasi ocHOBHasi 0Opa3oBaTesbHasI IporpaMma CpeIHero o0Iiero oopa3oBaHusi, 0J100peHHAs
pemieHueM (denepanbHOro y4eOHO-METOAMYECKOTO OOBbEIMHEHUs Mo 00leMy 00pa30BaHUIO
(mpotoko:n ot 28 uronst 2016 r. Ne 2/16-3).

CrnaakoB u Jip. XuMus Ui ipodeccuii U CHenraTbHOCTeH TEXHHYECKOTO TMPOPUIIst (IEKTPOHHOE
npuiioxkenue). — M.,2017

HNHuTepHeT-pecypcsl

www.pvg.mk.ru (oaumnuana «Ilokopu BopoObseBsI rops»).

www.hemi.wallst.ru (O6pa3oBaTeIbHBIA CAUT IS IIKOJILHUKOB « XHMHS ).

www.alhimikov.net (OOpa3oBaTeNbHBINA CAUT TSI IKOJBHUKOB).

www.chem.msu.su (DeKTpoHHAast OMOINOTEKA 110 XUMHUH ).

www.enauki.ru (MHTepHET-U3/1aHue Ui yuuTeneil « EcTecTBeHHbIe HAYKn»).

www. I september.ru (MmeToauueckas razera «llepBoe ceHTAOP»).

www.hvsh.ru (kypHan « XUMHS B IIIKOJIEY ).
www.hij.ru ()kypHan « XUMHS U KU3HBY).

www.chemistry-chemists.com (351eKTpOHHBIH )KypHai1 « XUMUKU U XUMHUS» ).

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI

KoHTponb 1 olieHKa pe3ysbTaToB 00yUYeHHs OCYLIECTBISIETCS MpernoaBaTesieM B Mpoliecce
MPOBEJCHUS MPAKTUUECKHUX 3aHATHI U 1a00paTOpHBIX paboOT, TECTUPOBAHUS, & TAK)KE BBHIITOJIHEHUS
0o0y4JaromuMuCs MHAWBUIYANbHBIX 3aJaHHi, MPOEKTOB, HccienoBaHuil. PesympTaThl OOyueHUs
OTIPEICTISAIOT, YTO OOydaroluecs: MOJKHBI 3HaTh, TOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUU
W3YUYEHUS JUCLUIUINHBL.

Jiis popMupoBaHusi, KOHTPOJISI M OLIEHKH PE3yJIbTaTOB OCBOCHHS YUEOHOW TUCITUILIAHBI
UCTIONIB3YETCSl CUCTEMa OIEHOYHBIX MEPOIPHSTHHA, MPEACTABIAIONas COO0W KOMIUIEKC Y4eOHBIX
MEPOTPHUSITHIA, COTJIACOBAHHBIX C Pe3yIbTaTaMu OO0yUYCHHsS U CHOPMYIUPOBAHHEBIX ¢ yaeToM PI'OC
COO (mpeametnsbie pe3yabrathl o guctuiuae) u GI'OC CIIO.

THunel 0LEeHOYHBIX

Ne | OK/TIIK | Moayas/Pa3nen/Tema | Pe3yabTat 00yueHust .
MeponpusTHil
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THNBI OLEHOYHBIX

Ne | OK/TIK | Moayan/Pa3znen/Tema | Pe3yabrar 00yyeHus .
MeponpUATHI
I | OcHoBHOe conep:kaHue
1 Paspnen 1. OcHOBBI Popuy;mposars
0a30Bble OHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XMMUM
1.1 | OK 01 CtpoeHue aToMOB CocraBnsatb xumudeckue |1. Tect «CtpoeHue aToMoB
XUMUYECKHUX AJIEMEHTOB |(OPMYJIbI COSMHEHUN B |XUMHUUYECKHUX JIEMEHTOB U
Y IpUpOJa XUMHUUECKOW |COOTBETCTBUU CO MPUPOJA XUMUUECKOU CBSAZM.
CBSI3U CTENEHbIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMHYECKHX JJIEMEHTOB, |XUMUYECKUX (HOpMYyIT
MCXO/IS U3 BAJICHTHOCTU U |JIByXaTOMHBIX COCTMHEHUIN
ANEKTPOOTPHUIIATEILHOCTH |(OKCHIOB, CYIb(OHUIOB,
THUAPUIOB U T.IL.).
3. 3amaHus Ha UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUU COEIUHEHUN 1O
HOMEHKJIaType
MEXIyHapOIHOTO COI03a
TEOPETUYECKOUN U
MPUKIATHON XUMUU U
TPUBUATBHBIX Ha3BaHUM IS
COCTaBJICHUSI XUMHYECKUX
(hopMysT ABYXaTOMHBIX
COCTMHCHHH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I1.)
U JPYTrUX HEOPTAaHHUUECKUX
COEIMHEHHI OTIEIbHBIX
KJIaCCOB
1.2 | OKO01 |Ilepnomnueckuii 3akoH U |XapaKTepu30BaTh 1. Tect «Metammueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE JICMCHTHI B |HEMETAJUTMICCKHIE CBOMCTRA,
Menneneena COOTBETCTBHUU C UX AIEKTPOOTPHUIIATEIHHOCTD U

MTOJIO’KCHUEM B
MEPUOINYECKON CUCTEME
XHMHYECKUX 3JICMEHTOB
J.1. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKuX djiemenToB J[. 1.
MenneneeBay.

2. ITpakTyeckue 3alanus Ha
YCTaHOBJIEHUE CBS3U MEXIY
CTPOECHHUEM ATOMOB
XUMHUYECKUX IJIEMEHTOB U
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OK/IIK

Monayabs/Paznen/Tema

Pe3yabTaTr 00yyeHus

THNBI OLEHOYHBIX
MeponpUATHI

MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKUX
9JICMEHTOB U UX COCIMHCHUI
B COOTBETCTBHH C
nonoxxenueM Ilepuonnueckon
CHUCTEME.

3. IIpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3a1aHUsI HA
XapaKkTepU3aLHI0
XUMHYECKHUX DJICMCHTOB:
«Meramnyeckue /
HEMETAJNIMYSCKUE CBOMCTRA,
3JEKTPOOTPULIATEIHLHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX AJICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM U
MIOJIO)KEHUEM B
MEPUOIUUECKON CUCTEME
XHMHYECKHUX DJIECMESHTOB
.. MennaeaeeBay

Pa3nea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHUMHYECKHX peaKkuui

KonTtpoJubnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peaxkuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIleHus,
OKHCITUTEITHHO-
BOCCTaHOBHTEIILHBIC
peakuu

1. 3agaun Ha cocTaBiieHUE
YPaBHEHUH peaKIuil:

— COCJMHCHHSI, 3aMECIICHUS,
pasnoxeHusi, 0OMeHa,

— OKUCJIUTEIIBHO-
BOCCTAHOBUTEILHBIX PEAKIIHI
C UCIOJIb30BaHUEM METOIa
ANEKTPOHHOTO OasiaHca.

2. 3ajauy Ha pacyeT Macchl
BEIECTBA WK 00BhEMA

ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
WU 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKITUH
BEILIECTB; PACUYETHI

Macchl (00bEMa, KorYecTBa
BEIIECTBA) IPOYKTOB
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OK/IIK

Monayabs/Paznen/Tema

Pe3yabTaTr 00yyeHus

THNBI OLEHOYHBIX
MeponpUATHI

pC€aKkuuu, €CJI OJJHO U3
BCIICCTB UMCCT IMPUMCCHU

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

CocTaBisiTb ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa C
y4acTHEM
HCOPTaHNYCCKUX BCIICCTB

1. 3amagus Ha cocTaBJIeHUE
MOJIEKYJISPHBIX U HOHHBIX
peaKkIuii ¢ ydaCTHEM KUCIIOT,
OCHOBaHU U COJEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEIbI

2. JlJaboparopnas padota
"TUrbl XUMUYECKUX peakiuit”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOPraHMYeCKuX
BeleCTB

KonTtposbnas paéora
«CBoiicTBa
HEOPraHM4eCKHX BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumuposatsb
HEOpraHUYECKUe
BEIIECTBAa B COOTBETCTBUU
C X CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTraHMUYECKHUX
BEILIECTB UCXOMS U3 UX
XUMHYECKON GOPMYITBI UITH
COCTABJICHUE XUMHUUYECKOU
(bopMyIIBI UCXOIS U3
Ha3BaHUs BEIIECTBA 10
MEKyHAPOIHOW WU
TPUBHATBHOMN
HOMEHKJIAType».

2. 3amaun Ha pacyeT
MacCOBOM J0JU (Macchl)
XUMHUYECKOI0 3JI€MEHTA
(coequHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aJaHusl 1o
KJIaCCU(PUKALINH,
HOMEHKJIATYpe U XUMUYECKUM
(dbopMyiaM HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB.
4. TlpakTHueckue 3alanus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJA
XUMUYECKON CBSA3U U THMA
KPUCTAIITNYECKON PEIIeTKN

3.2

OK 01

Dusuko-xuMuIecKue

YcranaBinBaTh

1. Tect «OcobeHHOCTH
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OK/IIK

Monayabs/Paznen/Tema

Pe3yabTaTr 00yyeHus

THNBI OLEHOYHBIX
MeponpUATHI

OK 02

CBOMCTBA
HEOPTaHUYECKHUX
BELECTB

3aBUCUMOCTH (hU3HKO-
XMMHYECKHX CBOMCTB
HEOPraHUYECKUX BEIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TaK)Ke THIIA
KPUCTaJUIMYECKOU
pemeTKu

XUMHUYECKHUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHUH,
aM(OTEpPHBIX TUIPOKCUIIOB U
COJIEM».

2. 3agaHusi Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
pEaKUrii C y4aCTHUEM IPOCTHIX
Y CJIO’KHBIX HEOPTaHUUECKUX
BEILIECTB: OKCUJ0B METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHUCJIOT, OCHOBAHM U
aM(OTEPHBIX TUAPOKCHUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPUIYIOUIUX UX
CBOMCTBA U CITOCOOBI

MOy YSHUSI.

3. IIpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3aJaHusI Ha
CBOMCTBA U MOJYyYEHUE
HEOPraHUYECKHUX BEILECTB
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OK 01
OK 02
OK 04

WNnentudukarms
HEOPTaHUYECKUX
BEIIECTB

HUccaenoBaTth
KAa4CCTBCHHBIC peaKLII/II/I
HeOpFaHI/IquKI/IX BCIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABIIEHUIO XUMHYECKHX
peakuil ¢ yyactueM
HEOPTaHWYECKHUX BEIICCTB,
HCTIONB3YEMBIX TSI MX
HJEeHTU(DUKAITUH.
2.JIaboparopnas pabota:
“Unentuduxamnms
HEOPraHUYeCKUX BEIIeCTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BellleCTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHUYeCcKHX
BELIECTB

KonTtpoubnas paéora
«CTpoeHue u cBOICTBA
OpPraHn4YecKHX BelecTB»
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OK/IIK

Monayabs/Paznen/Tema

Pe3yabTaTr 00yyeHus

THNBI OLEHOYHBIX
MeponpUATHI

4.1

OK 01

Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudumuposatsb
OpraHUYeCKHE BEIIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. 3amagus Ha cocTaBiIeHUE
Ha3BaHUN OPraHUYECKHUX
COEJIMHEHHH 10 TPUBUAIBHON
WJTU MEXIYHApPOIHOM
CHUCTEMATUYECKOMN
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHUE
TTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyJT
OpraHUYECKUX BELIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3amaun Ha onpezeneHue
npocTemien GopmMyIibl
OpPraHU4eCKON MOJIEKYJIbI,
WCXOJIS U3 DJIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 02

CBolicTBa OpraHUYECKUX
COEIMHEHU I

YcranaBiuBaTh
3aBUCUMOCTD (PU3UKO-
XHUMHYECKHX CBOHCTB
OpraHUYECKHUX BEIIECTB OT
CTPOCHHMSI MOJIEKYJI

1. 3anaHus Ha cocTaBIeHUE
YpaBHEHUN XUMUYECKHUX
peaKkuuii ¢ yyacTuem
OpPraHMYECKHX BEIEeCTB Ha
OCHOBaHUU MX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuuii, WIUTIOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeaKui
Y T€HETUYECKOU CBSA3U
OpPraHMYECKUX BEIECTB
Pa3HbIX KJIAcCOB.

3. PacuertHsble 3a1auu 1o
YPABHEHUSIM PEAKLHUN C
y4acTHEM OPTaHHUYECKUX
BEIIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpatieHust
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHun"
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THNBI OLEHOYHBIX

Ne | OK/TIK | Moayan/Pa3znen/Tema | Pe3yabrar 00yyeHus .
MeponpHUATHIA
4.3 | OK 01 Nnentuduxarus HUccnenosats 1.ITpakTuko-
OK 02 |opraHM4eckux BEIIECTB, |KAUECTBEHHbIC PEAKIIMM  |OPUEHTHUPOBAHHBIE 3aJaHUS
OK 04 |ux 3HaueHue u OPraHUYEeCKHUX 10 COCTABJICHUIO XUMHYECKUX
OK 07 |npumeHeHue B OBITOBOHM |COCTUHEHHI OTACNBHBIX |peakiuii C ydyacTueM
Y IPOU3BOACTBEHHOM KJIACCOB OpraHUYECKUX BELIECTB, B T.4.
JESITENIBHOCTH YEJIOBEKA HCIIONB3YEMBIX ISl UX
uaeHTU(UKAIUU B OBITY U
MIPOMBIIIIICHHOCTH.
2.JIaboparopnas pabora:
“Unentuduxanus
OpraHUYECKUX COECIMHEHUN
OTJIEJIbHBIX KJIACCOB”
5 Paznea 5. XapakTepu3oBaThb
Kunernveckue u BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NMPOTEeKAHUS XHMHUYECKHX peakuuii
XHMHUYECKHX peakuui
5 | OKO01 CKopoCTh XMMHUECKUX |XapaKTepHu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSHUE KOHLIEHTPALlMU |TEOPETUYECKUE 3aJaHUS Ha
paBHOBeECHE pearupyroux BelecTB U [aHaiu3 (pakTOpOB, BIUSIOLINX
TEMIIEpaTypbl Ha CKOPOCTh |[HA U3BMEHEHUE CKOPOCTHU
XUMUYECKUX PEaKLUn XUMUYECKON PEaKLUU.
Xapaktepus3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
BIIUSIHUE U3MEHEHUS 3a/1aHus Ha PUMEHEHUE
KOHILIEHTpaUuu BeecTs, |npuHuuna Jle-Ilarenbe mis
peaKIu Cpe/ibl U HAaXO0JJICHUS HaIpPaBIICHUS
TEeMIIepaTyphl Ha CMEIIEHUSI PAaBHOBECHUS
CMEIIEHNE XUMHUYECKOTO |XUMHYECKOU PEaKINy 1
paBHOBECHS aHayu3 (paKTOPOB, BIUSIOLINX
Ha CMEUIEHNE XUMUYECKOTO
paBHOBeECHS
6 HcciienoBaTh HCTHHHBIE
Pa3neu 6. PacTBopbl pacTBOpHI € 32JaHHBIMH
XapaKTePUCTUKAMHM
6.1 | OKOl1 [(Ilonsatue o pactBopax |Pa3znuuare uCTHMHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 PacTBOPEI PacTBOpPOB.
OK 07

2. IIpakTuko-
OpPUEHTUPOBAHHBIE PACUETHBIC
3aJlaHus Ha IUCIIEPCHbIE
CHCTEMBI, HCII0JIb3yEMBIC B
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THNBI OLEHOYHBIX

Ne | OK/TIK | Moayan/Pa3znen/Tema | Pe3yabrar 00yyeHus .
MeponpusTHii
OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH YeJIOBEKa
6.2 | OK 01 UccnenoBanue croiicTB |MccienoBath hu3nko- JlaGopaTopHas pabota
OK 04 |pactBOpOB XUMUYECKHUE CBOWCTBA “IIpuroroBieHue pacTBOpoB™
HCTUHHBIX PaCTBOPOB
II | IIpodeccnoHabHO-OPHEHTHPOBAHHOE COepKaAHNE (COAeP:KaHHUe PUKJIATHOTO MOIYJIs1)
7 Pa3znen 7. OneHuBaThL 3amura keiica (c yueTom
Xumus B ObITY H MoCJeJACTBUA OBITOBOM M |OyayIei
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM npodeccuoHaIbLHOM
JAesITeJIbHOCTH JAesiITeJIbHOCTH YeJI0BeKa |1esTeJIbHOCTH)
YeJI0BeKa ¢ MO3MLMH
IKO0JIOTHYECKOM
0e3onmacHocTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1
[IK 3.1
IIK 3.2
[IK 3.3
IIK 2.3
I[IK 1.4

Xumust B OBbITY U
IIPOU3BOACTBEHHOMN
JeATEIIbHOCTH YEI0BEeKa

O11eHMBATh MTOCJIEACTBUS
OBITOBOH U
MIPOU3BOJICTBEHHOM
JeITEJILHOCTH YeJIoBEKa C
MO3UILIUHA DKOJIOTHUECKOH
0€e30macHOCTH

Keiic (c yderom Oymymieit
npodeccrnoHaIbHOM
NeSITEIbHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. Iloremienne KimMmara u
BBICBOOOXKICHHE ra3oBBIX
THIPATOB CO JIHA OKEaHa.

2. byayue Mmarepuanbl s

aBua-, MaInHO- "
MPUOOPOCTPOCHUS.
3. Hoswle wmaTepuansl ais
COJTHEUHBIX OaTapeil.
4. JlekapctBa Ha OCHOBE

PACTUTCIIbHBIX IIPEIIapaTOB

5. Kpurepuu oueHKu

OueHka «5» CTaBUTCSA B ClIy4ae, €CIU CTYAEHT MOHUMAET XMMU3M SIBJICHUH U MPOLECCOB,

3HACT 3aKOHbI U TCOPHHU, YMECT MMOATBECPAUTb UX KOHKPETHLIMU ITPUMEPAMU, IPUMCHUTL UX B

HOBOM CUTYallMU U MPU BBINOJIHEHUN MIPaKTHUECKUX 3a1aHuil. [luceMenHas pabora BeinoigHeHa 0e3

OomMOOK U HEJOUETOB MJIN UMeeT He Oosee ogHoro Hepouéta. CTyACHT 1aéT TOYHOE ONpe/ecHIe

OCHOBHBIX HOHHTHﬁ, 3aKOHOB, Teopnﬁ, MMpaBUJIbHOC OIMPCACIICHUC XUMHNYCCKHUX BCJIMYUH U UX

CANHUI UBMCPCHUA, ITPABUJIBHO 3aIIMChIBACT (I)OPMYJ'IBI 1 1aéT Ha3BaHUE BEILICCTBAM. HpI/I OTBCTC
CTYACHT O6H3py>KI/IBaCT CaMOCTOATCIIBHOCTb U apTrYMCHTUPOBAHHOCTDH Cy)K,Z[CHHﬁ, YMCET

YCTaHaBJIMBATb

BHYTPHUIIPEIMETHBIE W MEXNpeAMeTHbIe cBs3u. CTyIeHT aHamu3upyer, o0000maer u

CaMOCTOSITEJIBHO JIEJIA€T BHIBOJIBI; YMEET CTPYKTYPUPOBATH MaTEpPHAL.
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Onenka «4» cTaBUTCA B Cllydae, €CJIM CTYACHT JIOIyCKAeT OJHY HErpyOyro OomMOKY MU He
Ooiee IBYX HENOUETOB M MOXKET MX MCIPABUTH CAMOCTOSATENBHO MM C HEOOJBIION MOMOIIBIO
npenonaBarens. HemocrarouyHsl HAaBBIKM pabOTHI CO CHPAaBOYHOW JIMTepaTypod. B mmceMeHHOU
pabote mpu MOJTHOM 00BeMe - He 0oJiee OJTHOM HErpyOoOl M OJHOTO HenodeTa (MM He OoJiee IBYX
HEJI0UETOB).

Ouenka «3» cTaBUTCS B ClIy4ae, €ClIM CTYJEHT MPaBUJIbHO TOHUMAET XUMUYECKYIO CYIIIHOCTh
SBIIGHUH U TPOIIECCOB, HO MPHU OTBETE OOHAPYKMBAET OTAEIbHBIE TPOOENbl B YCBOCHUH OCHOBHBIX
TEM Kypca XUMHH; UCTBITHIBACT 3aTPyJHEHUS B MPUMEHEHHH 3HAHWM IJIS peUIeHHs 3ajad, Impu
00BSICHEHUN XMMHUYECKUX MPOIIECCOB HA OCHOBE TEOPHUH M 3aKOHOB; OTBET Y4aIerocs HETOJHBIMH,
HEIOCTaTOYHO TOHMMAaHHWE OCHOBHBIX BOIPOCOB Kypca XHMHH, JOIYCKaeT OJHY - JABE IpyObie
omuOku. B mucemennoi padote He menee 50% e€ 06bEMa BHITIOIIHEHO MPABWIHBHO WM JOIMYIIEHO
He 0oJiee ABYX IpyObIX OMIHUOOK.

Ouenka «2» CTaBUTCS B Ciyyae, €CJIM CTYJCHT HE 3HAeT U HE MOHMMAeT OOJIBIIYI0 YacTh
MaTepuaia; 3HaHUS HEMOJIHble WM clabo chopMHupoBaHHBIC, HET YMEHHMH HMX MPUMEHEHHS K
pEIIeHUI0 3a/1a4y U BOMPOCOB 1o oOpasiy. [Ipu oTBeTe Ha BOmMpOC AOMYyCKaeT rpyOble OMIMOKH,
KOTOpPbIE OH HE MOXKET MCIPABUTH C IMOMOIIBIO IpenogaBaress. B nuceMeHHO# paboTe mpaBUIBLHO
BbINOJIHEHBI MeHee 50% e€ o0bEMa.

Onenka «l» craBUTCA B Cllyyae, €CJIM CTYJEHT HE MOXET OTBETHUTh HU Ha OJHH U3
MIOCTAaBJIEHHBIX BOMPOCOB. [IpH BBITIOJIHEHWN MUCEMEHHOM paboThl HE MPUCTYMA K €€ BBITIOTHEHUIO
WJIM [IPaBWJIbHO BBINOIHUI He Oosiee 10% e€ o0béma.

KPUTEPUU OLIEHKHU ITUCBMEHHBIX PABOT
OtmeTKka «5»:
- OTBET MOJHBIN U MPaBUILHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIIUOKa
Otmerka «4»:
- OTBET HETOIHBIN WK JAOIMYIIEHO He 0oJiee 2-X HECYIECTBEHHBIX OITHOOK
Otmetka «3»:
- paboTa BBIMIOJTHEHA HE MEHEE YeM Ha TMOJIOBUHY, JOIYIIEHA OJHA CYIIECTBEHHAs OIMOKa U MpH
9TOM JIBE-TPY HECYIICCTBEHHBIC
OtMmeTKa «2»:
- paboTa BBITIOJIHEHA MEHBIIIE, YEM Ha MTOJIOBUHY MJTH COACPIKUT HECKOJIBKO CYIIIECTBEHHBIX OIMMOOK

KPUTEPUU OLNEHKHU BBINIOJTHEHUS IPAKTUYECKHUX PABOT
Onenka "5" craBuTCs, €CIIN CTYJIEHT:
1. mpaBUIIBHO OMIPEIEIUII LEJIb OTIBITA;
2. BBINOJHUI PabOTy B MOJHOM 00bEME € COOJIIOJIEHUEM HEOOXOJUMOW IOCIIEI0BaTENIbHOCTH
NPOBE/ICHUS ONBITOB U M3MEPEHHUIA;
3. caMOCTOSITEIBHO U PALMOHAIFHO BEIOPA M MOATOTOBMII JJIS OTIBITA HEOOXOJMMOE 000pyI0BaHHE,
BCE OIBITHI POBEJ B YCIOBUAX U peKUMaX, 00ECIIEUNBAIOIUX MTOJIyYE€HHE PE3yJIbTaTOB U BBIBOJIOB
¢ HanOobIIEH TOUHOCTBIO;
4. Hay4HO TI'paMOTHO, JIOTUYHO ONMcal HaOIIOAEHUS M CHOPMYIMPOBAJ BHIBOJABI M3 OmbiTa. B
NPEJCTAaBICHHOM OTYeTe€ MPAaBUIBHO M AKKYpPAaTHO BBIMOJHWI BCE 3alHMCH, TAOJHUIbI, PUCYHKH,
YepTeku, rpauKu, BBIYUCICHUS U CIIENIall BEIBOJIBI;
5. MpaBWJIBHO BBITIOJHWII aHAJIU3 TIOTPEIITHOCTEH.
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6. TPOSIBIISIET OPTraHU3AIMOHHO-TPYIOBBIE yYMEHHUs (MOIICPKUBAET YHUCTOTY pabodero mecra u
MOPSIIOK HA CTOJIE, SKOHOMHO MCIOJIb3YET PACXOIHbIE MaTepUaIbl).

7. KCHEPUMEHT OCYIIECTBIISCT MO IUIAHY C YYeTOM TEXHHKH OS30MacHOCTH W TPaBHI PadOTHI C
MaTepuasamMu U 000pyA0BaHUEM.

Ouenka "4" cTaBUTCA, €CIU CTYJICHT BBITIOJIHUJ TpeOOBaHUS K OlIeHKe "5" HO:

. OTIBIT MPOBOJIWJI B YCIIOBHSIX, HE 00€CIIEUNBAIOIINX TOCTATOYHON TOYHOCTH H3MEPEHUH;

. WK OBLIO JOTMYIICHO JABa-TPH HEJI0UETA;

. WH He OoJiee OAHON HerpyOoi OMMOKH U OJTHOTO HEJI0UeTa.

. WJIN BKCHepI/IMeHT HpOBeI[eH HC IIOJIHOCTBIO,

[0, T S O T NS I

. WM B ONTMCAHUU HAOIIOICHUH U3 OTIbITA JOMYCTHII HETOYHOCTH, BHIBOJIBI CAETIAN HETIOJIHBIE.
Ouenka "3" cTtaBUTCS, €CITU CTYJICHT:

1. MpaBWIILHO OMPEEIMII TIeTh OTBITA: PaOOTy BBHIMOIHSIET MPABUIIBHO HE MEHEE YeM HAIOJIOBHHY,
OJIHAaKO OOBEM BBIMIOJIHEHHOW YaCTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABUIbHBIE PE3yJbTaThl U
BBIBO/IbI 110 OCHOBHBIM, IPUHLIUIIMATBHO BaXKHBIM 33/1a4aM paboThI:

2. unu noabop 0b6opyaoBaHus, 00BEKTOB, MATEPUAIIOB, a TAK)Ke PabOTHI MO HaYaly OIbITa MPOBEII C
MOMOILBIO YUYUTENS; UM B XOJ€ NMPOBEJCHMS ONbITA U M3MEPEHHH ObUIM JOMYLIEHbI ONIMOKU B
onvcaHuM HaOro1eHuH, HOpMYyTUPOBAaHUN BHIBOJIOB:

3. OIBIT MPOBOJMJICS B HEPALMOHAJIBHBIX YCIOBHAX, YTO MPHUBEIO K IMOJYUYEHHUIO PE3yJIbTAaTOB C
OOJbIIeH MOTPENTHOCTHIO: MM B OTU€TEe OBUIM JOMYIIEHB B OOMIEH CIOXHOCTH He Ooiiee NBYX
OIIMOOK (B 3aMUCAX €IUHUI], U3MEPEHUSX, B BBIYUCICHUAX, I'paduKax, Tabaunax, cxemax, aHajause
MOTPENTHOCTEH W T.J.) HE MPUHIMITHAIBLHOTO JUIS JAaHHOW paboThI XapakTepa, HO MOBIHUSIBIINX Ha
pe3yNbTaT BHIMOIHEHUS; UM HE BBHIIIOJHEH COBCEM WJIM BHITIOJHEH HEBEPHO aHaJIN3 MOTPELIHOCTEH;
4. nomyckaeT rpyOyro OommMOKy B XOJe dKcrepuMeHTa (B 00BbsACHEHHH, B 0opopMiIeHUU padOTHI, B
COOIOACHUM TPAaBWJI TEXHUKH O€30MacHOCTH MpU paboTe ¢ MarepualaMd U 00OpYyIOBaHUEM),
KOTOpasi UCTIPABIIAETCS 110 TPEOOBAHUIO MIPETO1aBaTENs.

Ounenka "2" cTaBUTCS, €CITU CTYJICHT:

1. He ompenenu CaMOCTOATENBHO IENIb OIBITA; BHIIOIHUI paboTy HE MOJHOCTBIO, HE TIOATOTOBHII
HY>XHO€ 000py/IoBaHHE U 00bEM BBITIOJTHEHHOW YacTH pa0OThI HE TIO3BOJIAET CENaTh MPaBUIBHBIX
BBIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BBIYUCIICHNUS, HAOII0CHHS POU3BOIUINCH HETIPABUIIBHO;

3. unu B Xo/1€ paboThl U B OTUYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJJOCTATKU, OTMEUYEHHBIEC B
TpeOOBaHMAX K OLICHKE "31;

4. nomyckaet e (1 Oosee) rpyOble OMMOKU B X0O/1€ SKCIIEPUMEHTA, B 00BSCHEHNH, B 0(OPMIICHUN
paboTbl, B COONIONEHMHM TPaBWJI TEXHUKH O€30MacHOCTH IMpH paboTe C BEIIECTBAMH H
000pyI0BaHHEM, KOTOPBIE HE MOXKET 5. UCTIPABUTH Ja)Ke M0 TPEOOBAHHIO MPETI01aBATES.

Ouenka "1" cTtaBUTCS, €CITU CTYJICHT:

MIOJTHOCTBIO HE CyMeN HavyaTh U O()OPMUTH OTBIT, HE BHIMOJIHSAET pabOTy; NMOKAa3bIBAET OTCYTCTBHE
AKCTICPUMEHTAIIBHBIX YMEHUI; HE COOTIO AT WK rpy00 Hapyian TpeOoBaHus 6€30MacHOCTH TPy aa.
KPUTEPUU OLUEHKU TECTUPOBAHUSA

TecT onennBaercs cieaylmum 00pa3om

Ouyenka «5» — 85-100% npaBUIbHBIX OTBETOB HA BOIPOCHI;
Ouyenka «4» — 70-84% npaBUIBHBIX OTBETOB Ha BOIIPOCHI;
Ouyenka «3» — 50-69% npaBUIBHBIX OTBETOB Ha BOIIPOCHI;
Ouyenka «2» — 0-49% npaBUIbHBIX OTBETOB Ha BOIPOCHI.

34



IIpumepHbie TeMbl pedepaToB (A0KIA10B), IPE3CHTALMHI,
HHAUBHIYAJIbHBIX IPOEKTOB

* bBUOTEXHOJIOTHS ¥ TeHHAs UHXKEHEPUsi — TexHoJoruu X XI Beka.

* HanoTexHo0TUs KaK MPUOPUTETHOE HANIPABIIEHUE PAa3BUTHS HAYKU U IPOU3BOACTBa B Poccuiickoit
®enepanuu.

» CoBpeMEHHbIE METO bl 00€33apakBaHUS BOJIbI.

* AJ10TpONUs. METAIIIOB.

* Xuszns u gesrenvHocTs [ .M. Menaeneena.

* «Ilepuogrueckomy 3aKoHy OyryIiee He TPO3HUT Pa3pyLICHUEM. ..

* Cunres 114-ro snemenTta — TpuyM@ poccUicKuX (HPU3NKOB-I€PIINKOB.

* 3oTomsl Bogopoa.

* lcnonb3oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LEISIX.

* PeHTreHOBCKOE M3ITyU€HHUE U €T0 UCIIOJIb30BaHNE B TEXHUKE U MEAUIIMHE.

* [InazmMa — 4eTBepTOE COCTOSHUE BEILIECTBA.

* AMop(HbBIE BEIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy’Karollell cpelpl OT XUMUYECKOTO 3arpsizHeHus. KonnuecTBEeHHbIE XapaKTEPUCTUKU
3arpsi3HEHUS OKPYKarOIIEeN Cpeibl.

* [Ipumenenue TBepaOro u razoodpazHoro okcuaa yriaepona (IV).

* 3amMTa 030HOBOTO 3KPaHa OT XMMHUYECKOI0 3arpsi3HEHUSI.

* I'pyboamcniepcHble CHCTEMBI, WX KiIacCHU(UKAIMSA ¥ HCIOIb30BaHHE B MPOQeCcCHOHATHHON
NESITEIIbHOCTH.

* KocmeTtnyeckue remnm.

* [IpumeHeHne cycnieH3ui U SMYJIbCUN B CTPOUTEIIBCTBE.

* MuHepalibl ¥ TOpHBIE TTOPOJIBI KAaK OCHOBA JIUTOC(HEPHI.

* PacTBOpBI BOKpYT Hac. TUIbI pacTBOPOB.

* Bona kak peareHT u cpeaa Juisi XMMUYECKOro MpoLecca.

* )Kuznp u gesrenpHocTh C.AppeHnyca.

* Bkian oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU DIEKTPOIUTHUECKON TUCCOIHALINH.
* YcTpaHeHue KecTKOCTH BOJIbI Ha MTPOMBIIIJICHHBIX MPEATPUSTHAIX.

* CepHas KHCIIOTa — «XJI€0 XMMHYECKOI MPOMBIIIIIEHHOCTHY.

* lcnonb3oBaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATUAX PA3TUIHOTO TPOGUIIS.

* OKCHUJIBI ¥ COJIM KaK CTPOUTEIbHBIC MAaTEPUATIBL.

* Ucropus rumnca.

* [ToBapeHHast cOJIb KaK XUMUYECKOE ChIPhE.

* MHOTOJMKHI KapOOHAT KalblUs: B IPUPO/IC, B IPOMBIIIUIEHHOCTH, B OBITY.

* Peakiiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHoe MOieIMpOBaHNE XUMHUECKHUX MPOIIECCOB.

* DJIEKTPOJIN3 PACTBOPOB IEKTPOIUTOB.

* DIIEKTPOIIN3 PACTIIIABOB AJIEKTPOIUTOB.

* [IpakTyeckoe MpUMEHEHHE NEKTPOIN3a: padUHUPOBAHKE, TaIbBAHOIIIACTHKA, TAThbBAHOCTETHSI.
* VcTopust mosyyeHHst U POU3BO/ICTBA ATIOMUHUSI.

* DIEKTPOIIMTHUECKOE MOTyYeHHE U paMHUPOBAHUE MEH.

* Xuznsb u nesrenbHOCTS 1. [[9BH1.
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* Ponp METaJUIOB B MCTOPUM YEJIOBEUYECKOM UMBWIM3AaLMU. MCTOpUS OTEUECTBEHHOW YEpHOM
MeTaimyprud. CoOBpeMEHHOE METAJUTY PrUYeCKO€e IPOU3BOJICTBO.

* Hcropuss OTEYECTBEHHOW LBETHOM MeTajulyprud. Poib MeETauioB M CIUIABOB B HAYYHO-
TEXHUYECKOM IIporpecce.

* Koppo3ust MeTaioB 1 criocoObl 3alIUThl OT KOPPO3HUH.

* nepTHBIE WK OJIarOPOIHBIC Ta3bl.

* Poxxnaroiye conu — rajoreHsl.

* lcTopus IBEICKON CIIMYKHU.

* lcTopusi BOSHUKHOBEHHMS U Pa3BUTUSA OPraHUYECKOU XHUMUMU.

* )Kuznp u nesrenbHocth A .M .ByTtneposa.

* ButaimsMm 1 ero kpax.

* PoJib OTE€YECTBEHHBIX YUEHBIX B CTAHOBICHUH U PA3BUTUM MUPOBOW OPTraHUYECKON XUMUHU.

* CoBpeMEHHBIE NMPEJCTABICHUS O TEOPUU XUMHUYECKOTO CTPOEHHU.

* DKOJIOTMYECKHE ACTIEKThI UCIIOIb30BAHMS YIJIEBOJIOPOIHOTO ChIPbS.

*  DKOHOMMYECKHE  aCleKThl MEXIYHAapOJHOIO  COTPYJHHYECTBA MO  MCIOJb30BaHUIO
YIJIEBOAOPOIHOTO CHIPBS.

e Hcrtopusi OTKpHITHUS U pa3pabOTKU Ta30BbIX M HEPTIHBIX MECTOpPOXKIeHH B Poccuiickoit
denepanuu.

* XuMHS yTIEBOIOPOIHOTO CHIPBS M MOsI Oy Iy1iasi mpodeccus.

* YIeBoA0pOIHOE TOIUIMBO, €r0 BUJIBI U HA3HAYEHUE.

* CHHTETUYECKHE KayuyKH: UCTOPHS, MHOTOOOpa3He U MEePCIEKTHBEI.

* Pe3nHOTEXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IpOrpecce.

* CBapo4HOE MTPOU3BOACTBO U POJIb XUMHUHU YTIIEBOJOPOAOB B HEM.

* Hed1b 1 ee TpancnopTupoBka

Bo3nelicTBre SHEPreTUKU Ha OKPYKAIOIILYIO CPELY.

[Touemy 3HepreTHKa SBISIETCS OCHOBHBIM 3arpsi3HUTENIEM aTMOC(EpHI.

ADC — NOTeHIMAJIBHO OMACHBIE B 3KOJIOTUYECKOM OTHOILICHUH.

36



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 275152970271060640478711546600923288287568428930
Bnagenew bywens }axHa AnekcaHapoBHa

OedcTevTened C01.171.2024 no 01.711.2025



http://www.tcpdf.org

		2025-03-10T11:55:52+0500




