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1. OBIIIASI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEN ITPOI'PAMMBI
OBIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»
1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM
NPOrpamMMbl

HopmartuBHYI0 MpaBOBYIO OCHOBY pealM3alliil CPEJHEro oomiero oopa3zoBaHus, B Mpeaesiax
OCBOEHHUSI OCHOBHBIX 0OOpa30BaTENbHBIX MPOrpaMM CpeAHEro NpodecCHOHATLHOTO 00pa3oBaHUS,
COCTaBJISIIOT:

» @epepanbHbii 3aK0H OT 29.12.2012 1. Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparn» (B

pen. ®enepanpHoro 3akona ot 24.09.2022 N 371-D3);

. [Tpuka3 MunoOpHayku Poccun ot 17.05.2012 1. Ne 413 «O6 yrBepxkaeHuu (henepaibHOro

roCy/1IapCTBEHHOI'0 00pa30BaTeNbHOrO cpeiHero odmero odpasoBanus» (B pen. Ilpukasza Munmnpoca

ot 12.08.2022 N 732-®3);

e Ilpukaz Munobpuayku Poccun ot 14.06.2013 r. Ne 464 «OO6 yrBepxknenuu Ilopsaka
OpraHu3allii M OCYIIECTBJICHUS 00pa30BaTENbHONW JEATEIBHOCTH IO 00pa3oBaTEeIbHBIM
rporpamMmmamM cpeaHero npodeccuoHanbHoro oopazoBanus» (nmpekpamiaet aeiictue ¢ 01.03.2023

r.);

e Ilpuka3z MunucrepctBa mnpoceuieHuss Poccuiickoit ®enepaunu ot 24.08.2022 No 762 «O6
yrBepkaeHnn [lopsiaka opraHu3alMyd W OCYHIECTBICHHS OOpa30BaTENbHOW JESTEIBHOCTH IO
0o0pa3oBaTeNbHBIM IIPOrpaMMaM CpeIHEro NpoQeccCHOHATbHOI0 00pa30BaHUs» (BCTYIAET B CHIIY
¢ 01.03.2023);

e Ilpuka3z Munnpocsemienust Poccun ot 23.11.2022 Ne 1014 «O6 yrtBepknenuu QenepanbHOR
00pa3oBaTeNbHON POTPAMMBI CPEHETO 00IIero 00pa30BaHUs.

OO6meoOpa3oBaTenbHas ~ AMCHMIIIMHA  «XUMHs»  H3ydaeTcss Ha  0a30BOM  YpOBHE B

0011e00pa3oBaTeIbHOM LIMKIIE y4eOHOro IUIaHa OCHOBHOM MNpogecCHOHANbHON 00pa3oBaTelbHOM
nporpammsl crieranbHocTei 23.01.01.0meparop TpaHCHIOPTHOTO TEPMUHATIA.

Tpy10eMKOCTh TUCIMITIMHBI «XUMHsD» Ha 0a30BOM ypOBHE COCTaBIISET 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIif MOYJIb (6 pa3/ienoB) U 6 YacoB — MPUKIATHON MOYNb BKJIIOYAIOIINN PAKTHKO-
OPUEHTHPOBAHHOE COJIEPXKaHHUE CIELHATBbHOCTH, MpudyeM u3 21 3aluIaHupoBaHHBIX J1IAOOPATOPHO-
NPaKTUYECKUX paboT Takxke BKIOYaoT 10 paboT ¢ mpodeccnoHanbHON HapaBIeHHOCTHIO

IIpukitagHOM MOYJIb BKJIFOYAET OJIUH pa3Iei.

Paznen 7 «Xumus B NOPOU3BOJCTBEHHOM JACSATEIBHOCTH 4YEJIOBEKA» pEAIU3YyeTCs IS
npodeccuit/CrennarTbHOCTEN, CBA3aHHBIX C KOJOTUYECKON 0€301MaCHOCTHIO M OLIEHKOM TOCIIEICTBUMA
MIPOU3BOJICTBEHHON JIEATETLHOCTH, IO OTpacisaM Oyaymed mpoPecCHOHAIBHONW AESITeIBbHOCTH
o0yJaromuxcs.

PaccmarpuBaroTcs HOBEHIIIME JOCTHXKEHHUS] XUMUYECKONH HAYKH M XUMHUYECKOU TEXHOJIOTHH.

Taxke mMpodecCHOHATBHBIA MOIYJIb OTPAKACTCd B OIPEICICHHBIX TeMaX JUCIMILIHHBI
NPaKTUYECKOH YacThIO.

1.2. Heau U miIanHupyeMblie pe3yabTaThl 0CBOCHUS AU CHUILINHBI.
1.2.1. leau 1 3a7a49u AMCHUIJIMHBI.

®opMUpPOBaHUE y CTYJIEHTOB MPEACTABIECHUS O XUMHUYECKOW COCTaBISIOLIEH €CTEeCTBEHHO-
HAYYHON KapTHHBI MHpa KaK OCHOBHI NPUHATHS PEUICHUH B JKU3HEHHBIX M TPOU3BOJICTBEHHBIX
CUTYallUsiX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOIHOM cpefe.

3agaum AUCHMIJIMHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMUYECKUX IPOIECCOB H
ABJICHUM B OKpYXKalOLIEH cpexe, LEIOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aUMOCBSI3U W
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUThb YMEHHSI COCTaBJIATH (OPMYJbl HEOPraHMYECKHMX W OPraHMYECKHUX BEIIECTB,
YpaBHEHHsSI XHMMHUYECKHX pPEAKIMH, OOBSACHATh HX CMBICT, HWHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHX KCTIEPUMEHTOB,

3) cdopmMHupoBaTh HABBIKM MPOBEACHUS MPOCTEHINTNX XUMHUECKUX OSKCIIEPUMEHTAIbHBIX
UCCIICIOBAaHUN C COONIOACHNEM MpaBUi 0€30MaCHOTO OOpAaIICHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
00opyI0BaHNEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XMMHYECKOIO XapaKkTepa U3 Pa3IUYHBIX
HUCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH ACSITENBHOCTH U XUMHUYECKUX
HPUPOIHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMUpOBaTh MOHUMAHUE 3HAYMMOCTH JOCTIDKCHUN XMMHYECKOH HAYKH M TEXHOJOTHH
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOJICTBEHHOU cep.

I[CSITGJII)HOCTI) YUYUTCIIA B O6y‘-ICHI/II/I XUMHUHU JOO0JIDKHA OBITh HalrpaBJiCeHa Ha OOCTHXXCHHUC
06y‘laIOH_[I/IMI/IC$I CICAYIOIIUX JIUHHOCHHBIX De3Ylbmanoe.:

» B IIEHHOCTHO-OPHEHTAIMOHHOW cdepe — YyBCTBO TOPAOCTU 338 POCCUHCKYIO XUMHUYECKYIO
HayKy, T'YMaHU3M, OTHOILIEHHUE K TPYAY, LEJICYyCTPEMIIEHHOCTb;

» B TPYyHIOBOH cepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHEWIIeH 00pa3oBaTeNbHON 1
npodeccuoHaNbHON TPAaeKTOPHUH;

» B TI03HABaTEIbHON (KOTHUTHBHON, HHTEIUICKTYaJIbHOW) chepe — yMEHHE YIPaBISTh CBOCH
MIO3HABATEJIbHON JEATEIbHOCTHIO.

>

Mem anpe()M eémnuobimu pesyiomamamu OCBOCHH BBIITYCKHUKAMU IPOTPpaMMEBI 110 XUMHUH ABJIAIOTCH:

» WCIOJIb30BaHHE YMEHUH M HAaBBIKOB pa3IMYHBIX BHJIOB IMO3HABATEIBHON JIEATEIHLHOCTH,
MMPUMCHCHUHA OCHOBHBIX MCTOOO0B IIO3HAHUA (CI/ICTGMHO-I/IH(bOpMaIII/IOHHBII\/JI aHalInu3,
MOJICTTUPOBAHUE) JUISI U3YUCHHSI PA3TUYHBIX CTOPOH OKPY KaIOIIEei 1eHCTBUTEIHHOCTH;
HCITOJIb30BAHUE OCHOBHBIX MHTCIUICKTYAJIbHBIX OHGpaHHﬁI

dbopMynupoBaHUE TUIOTE3, aHAW3 W CHUHTE3, CpaBHEHHE, O0OOIIEeHHE, CHCTeMaTH3allus,
BBIABJICHUC MPUYNHHO-CJICACTBCHHBIX CBS[SGfI, ITIOHUCK aHaJIOT'OB;

yYMEHHE T€HepUPOBATh UICH U OMPEILNATh CPEJICTBA, HEOOXOAMMBIE ISl UX peallu3alliu;
YMCHUEC OIMPCACIIATh LUCIU U 3aJa4n ACATCIbHOCTH, BI)I6I/IpaTB Cp€acTBa pcaj3al OCinu 1
MPUMEHSTh UX Ha MIPAKTHKE;

HCIIOJIb30BAHUEC Pa3JIMYHBIX HWCTOYHHUKOB [JId IIOJYUCHUA XUMHUYECKOU I/IH(bOpMaIII/II/I,
MOHMMAaHNUE 3aBHUCUMOCTH CoJepkKaHus U (OpPMBI TIpeacTaBieHHs WHDOpMaUU OT Uenen
KOMMYHUKAIIUU 1 aapecarta.

B oGnactu npeomemmnuvix pezynbmamoB n3yueHrue XUMHUH TPEJOCTABISET BOZMOXKHOCTh HA CTYIEHU
CpemHero (MOJTHOT0) 00IIero 00pa30BaHUsS HAYYUThCS:

YV VYV VYV

Ha 0a3080M ypogHe

1) 6 noznasamenvHotl cghepe —

® a) 1aBaTh ONPEACIICHUS U3YUYCHHBIM MTOHSATHUSIM;

e () onuchBaTh JIEMOHCTPAI[MOHHBIE W CAMOCTOSTENILHO IPOBEJCHHbBIE 3KCIIEPUMEHTHI,
UCTIONB3YS JIJIsl 3TOTO €CTECTBEHHBIHN (PYCCKU, POAHOI) S3bIK U SA3BIK XUMUHU;

e B) ONWCHIBAaTh M pa3jinyaTh H3YUYEHHBIE KIACChl HEOPTaHUYECKUX U OPraHMYECKUX
COEIMHEHU I, XUMHUYECKHE PEaKIINH;

® T) KJIaccu(UIUPOBATh U3yYECHHbIC OOBEKTHI U SIBICHUS;

e 1) HaOmOJaTh JIEMOHCTPUPYEMbIE M CAMOCTOSITEIBHO IMPOBOJUMBIC OIBITHI, XUMHYECKUE
peaxiuu, NpoTeKaroIie B IPUPOJIE U B OBITY;



e ¢) enarth BBIBOABl M YMO3AKIIOYCHHMS W3 HAOMIONEHUH, W3YYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, IPOTHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BEUIECTB II0 AHAJIOIMH CO
CBOMCTBAMU U3yYECHHBIX;

® K) CTPYKTYpPHUPOBaTh U3yYEHHBIH MaTepHal;

® 3) UHTEPIPETUPOBATH XUMHUECKYIO HH(OPMALIMIO, TOTYYEHHYIO U3 IPYTUX HCTOYHHUKOB;

® 1) ONKUCHIBaTh CTPOEHHE aTOMOB 3J1eMeHTOB [—IV meproza ¢ ucnonb3oBaHUEM JIEKTPOHHBIX
KOH(Urypauuii aToMoB;

® K) MOJEIMpPOBaTb CTPOCHUE NPOCTEHIINX MOJIEKYJ HEOPraHUYECKUX M OpPraHMYECKUX
BELICCTB, KPUCTAILIOB;

2) 6 yenHocmHoO-0pUEHMAYUOHHOU chepe —

® AHATM3MPOBaTh W OICHWUBATh TOCIEIACTBHS JIJISI OKPYKAIOMIEH Cpeabl OBITOBOM U
MIPOM3BOJICTBEHHOH JIEATETLHOCTH YEJIOBEKA, CBA3aHHOMU C mepepaboTKON BEIIECTB;
3) 6 mpyoosotu cihepe —

® POBOJUTH XUMUYCCKUH IKCTICPUMEHT;
4) 6 cghepe puzuueckoil Kyrbmypor —

® OKa3bIBaThb INEPBYIO IMOMOIIbL IPHU OTPABJIICHHUAX, OXOrax M APYrux TpaBMax, CBA3AHHLIX C
BEIICCTBAMH U J1a00paTOPHBIM 000PYIOBAHHUEM.
BbINyCKHUK, 0CBOMBIIHI 00pa30oBaTebHYIO IPOrpaMMy, T0JKeH 00J1a1aTh CJ1ey0IHMHI

o01mMMHu KomneTeHuusiMu (aajee - OK):

OK 01. Beibupath crmoco0sI penieHus 3a1a4 npodeccnoHaIbHON NeITeIbHOCTH, IPUMEHUTEIIEHO K
Pa3ITUIHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOMCK, aHAIU3 U MHTEPIIPETALNI0 MH(OPMAIH, HEOOXOTUMOM /115t
BBITNIOJTHEHMS 33/1a4 MPOPECCUOHATBHON AESITEIbHOCTH.

OK 03. [TnaHupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATLHOE U IMYHOCTHOE PAa3BUTHE.

OK 04. PaboTaTh B KOJJIEKTHBE U KOMaH/e, 3PPEKTUBHO B3aUMOIEHCTBOBATh C KOJUIETaMH,
PYKOBOZACTBOM, KJIMEHTAMH.

OK 05. OcymecTBiATh YCTHYIO U TUCBbMEHHYI0 KOMMYHHMKAIUIO HA TOCYJapCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COLMANBHOTO U KyJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposiBiATH rpak1aHCKO-IIATPUOTHYECKYIO MTO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH, MPUMEHSTh CTaHapThl
QHTUKOPPYILIUOHHOTO NTOBEACHUS.

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKPYXAIOIIEH cpeibl, pecypcocOepekeHunto, 3pHEeKTHBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYAIIHSX.

OK 08. Mcnonbp30BaTh cpeacTBa PU3NIECKON KYIbTYpPBI AJISl COXPAHEHUS U YKPEIUJIEHHSI 310POBbSI B
nporiecce MpohecCHOHATBHON IEATeTLHOCTH U TIOJIEP>KaHusI HEOOXOIMMOTO YPOBHSI (PU3HUECKOM
MOJATOTOBJIEHHOCTH.

OK 09. Mcnonb3oBaTh HHGOPMAITMOHHBIC TEXHOJOTUH B MPO(HECCUOHATBLHON NEeATEIbHOCTH.

OK 10. ITonmp3oBaThest mpohecCHOHATEHON JOKYMEHTAIMEH Ha TOCYTapCTBEHHOM W HMHOCTPAaHHOM
A3BIKAX.



OK 11. Ucnonb3oBaTh 3HaHUS 110 (PUHAHCOBOW IPaMOTHOCTH, TUTAHUPOBATH MPEATPUHUMATEIIbCKYIO
JeSITeIbHOCTD B TPO(ECCHOHATIBHOM cdepe.

BbInyCKHHUK, 0CBOUMBIIMIA 00pa30BaTe/IbHYI0 IPOrpaMMmy, 10JKeH 00J1a1aTh
npogeccuoHaTbLHBIMH KoMNeTeHIMAMU (aaJee - [1K), cooTBeTCTBYIOIIIMMHU OCHOBHBIM BHIaM
NAeATeJIbHOCTH:

IIK1. YupagBiieHue neperpy304HbIMM MAIIMHAMM U MeXaHU3MaMH (110 BUIaM MAIIMH).
I1K 1.1. TIpon3BoAUTH MOATOTOBKY MOIBEMHO-TPAHCTIOPTHBIX MAIIIMH U MEXaHU3MOB K padoTe.

I1K 1.2. TIpoBepsTh 6€3 rpy3a paboTy OpraHOB yIpaBlIeHUs, OJIOKUPOBOYHBIX YCTPONCTB, TPUOOPOB
0€30MacHOCTH, CHCTEM M MEXaHU3MOB MEPETPY30UHBIX MAIIIHH.

I1K 1.3. YnpaBnsaTh neperpy30uHbIMU MallliHAMH ¥ MEXaHU3MaMHU [IpU MOrpy3Ke, pasrpy3Ke U
neperpysKe rpy30B Ha BCEX PeXHMax paboThl, IPH BHIIOIHEHUH paboT o cobopke, pazdopke,
MOHTaXy U JEMOHTaXXy EPEerpy304HOTr0 000pYy10BaAHUSI.

IIK2. Texuuueckoe 00CTy:KHUBAHNE U PEMOHT NePerpy304YHbIX MAIIUH U MEXaHU3MOB (110
BHaM MAIIUH).

I1K 2.1. IIpoBOoaNTh €KECMEHHOE TEXHUYECKOE OOCITY)KMBaHHUE MIEPErPy30UHBIX MAIIUH U
MEXaHU3MOB.

IIK 2.2. BeimoaHATh CJICCApPHBIC U JJICKTPOMOHTAKHBIC pa6OTBI IIpHU TCXHUYCCKOM O6CJ'Iy>KI/IBaHI/II/I u
PEMOHTC MEPETPY30UHBIX MAlIMH U MEXAHU3MOB.

IK3. Y4eT 1 KOHTPOJIb X012 NIEPEBO30YHOI0 U MEPErpy304HOro Npoueccos (1o BUIAaM
MAIIUH).

I1K 3.1. BecT onepaTtuBHbIN y4€T Ipy30B U TPAHCIIOPTHBIX CPEACTB.
1K 3.2. KoopaunupoBath pabOTy TPaHCIOPTHBIX CPEJCTB, TYHKTOB MOTPY3KH U pa3rpy3KH.

IIK 3.3. OCYH_IGCTBJ'IHTL OIICPATUBHYIO CBA3b C KIIMCHTAMU U CMCKHBIMU BUJIAMH TPAHCIIOPTA.



1.2.2. Ilnanupyembie pe3yJabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON IUCHMILVIMHBI B cooTBeTcTBHM ¢ PT'OC CIIO n

Ha ocHoBe PT'OC COO
Koa u IianupyemMble pe3yJibTaThl 0CBOCHHS JACHMILTHHBI
HAMMEHOBaHHE
(popmupyembix N )
KOMIMeTeHI i Obume JMCHMILIMHAPHDBIE

OK 01. Bribupats
CIOCOOBI pelIeHus
3a1a4
npodeccroHanbHO
¥ IeITEeILHOCTH
MPUMEHHUTENBHO K
Ppa3IMIHBIM
KOHTEKCTaM

B yacTH TPYA0BOr0 BOCHUTAHMSA:

- TOTOBHOCTh K TpPYAYy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
Tpynoarodue;

- TOTOBHOCTh K aKTHBHOM JEATETLHOCTH TEXHOIOTHIECKON H
COIMATBHON HaNpaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATE,

IUIAHAPOBaTh W CaMOCTOSATENBHO  BBINOJHATH — TaKYyIO
JeATEIIbHOCTB;
- HWHTEpeC K pa3IuuHbIM cdepaM MpodecCHOHATBHON
JIeSITETIbHOCTH,
Osiagenne YHUBeEpCAJIbLHBIMH Y4eOHbIMH

NMO3HABATEILHLIMH JeiCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE AeHCTBUSA.

- CaMOCTOSTENILHO (hOPMYJIMPOBAaTh W AKTyalU3UPOBATh
npobJeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHbBIH MPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHMS, KIacCU(PUKAIINHA U 0000IICHNS;

- OIpEAENATh UETH JAEATEIbHOCTH, 33]aBaTh MapaMeTphl U
KPUTEPHH UX TOCTHIKCHUS,

- BBUIBJIATH  3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SIBICHUSX;

IIPOTUBOPLCHUSL B

- BHOCUTb KOPPEKTHBbl B J€ATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE pE3YJIbTaTOB LENAM, OLEHUBATb PHUCKHU
MOCIIEICTBUN IeSITEILHOCTH,

- pa3BuUBaTh KpPEaTUBHOE MBIIUICEHUE IIPU  PEIICHUH

XKU3HEHHBIX TIPOOIIEM
0) 0a3oBbIe HcCCIEA0BATEIbLCKHE TeHCTBU:

- BIIaIETh CUCTEMON XMMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAEeT: OCHOBOMOJIATAOIE TOHATUS
(XMMHYECKHH DJIEMEHT, aToM, OJIeKTpOHHas o0oyiouka aroma, S-, p-, O-JEKTPOHHBIC
opOuTanM aTOMOB, HOH, MOJEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPUIATENLHOCTb, CTEIEHb
OKHCJICHHS, XMMHUYECKas CBA3b, MOJb, MOJSIpHAas Macca, MOJSPHBIH 0OBEM, yIriepOJHBIA
CKeneT, (pyHKIMOHAIbHAsA TPYNIA, PaguKajl, M30MEpHs, M30MEphl, TOMOJOTHYECKUN psil,
TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOA- M a30TCOJCpXKAIINE COCIUHEHHS, OMOJIOTHYECKH
aKTHBHBIC BEIIECTBA (YIJIEBOIBI, XKHUPHI, OCIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCOMHEHMS, KPHUCTAJUTMYECKas pelIeTKa, THUIBl XHMHYECKUX
peaKuHﬁ (OKI/ICHI/ITGHLHO-BOCCTaHOBI/ITeJ'II)HI)IC, OK30-U OHAOTEPMUYCCKHUEC, PCAKIUU MOHHOI'O
oOMEHa), pacTBOp, JJIEKTPOIUTHI, HEIIEKTPONUTHI, BIEKTPOIUTHUYECKAs AHUCCOLMALNA,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKINH, XUMHUECKOEe PaBHOBECHUE),
TEOPHUH U 3aKOHBI (TEOPHsI XUMHUYECKOTO CTPOEHUs oprannyeckux BemecTs A.M. Bytieposa,
TEOpHUs IEKTPOIUTHUECKOHN Aucconuanuy, nepuoandeckuil 3akod .M. MenneneeBa, 3aKkoH
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, (aKTOJIOTMYECKUE
CBEJICHHSI O CBOWCTBAX, COCTaBe, MOJyYCHWH M OE30IaCHOM HCIIOJIb30BAaHWM Ba)KHEHIINX
HEOPraHMYECKHX M OPraHMYECKHX BEUIECTB B OBITY M IPAaKTHYECKOH JeSATEIbHOCTH
YeJIOBEKa;

- YMETh BBISBIIATH XapaKTepHbIE IPU3HAKK U B3aMMOCBSA3b M3YUCHHBIX ITOHATHH, NPUMEHSTH
COOTBETCTBYIOIINE IIOHATHSA TIPH OIMCAHHUHM CTPOCHUS M CBOMCTB HEOPraHWYECKHUX H
OPTraHUYECKUX BEUIECTB M MX IPEBPAIICHUIL; BBIBISATh B3AUMOCBS3b XUMHIECKUX 3HAHUH C
TMOHATHUAMU U IPEACTABJICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX IMPEIAMETOB,

- YMETh HUCIOJIb30BATh HAMMCHOBAHUA XUMHYCCKUX COEI[I/IHGHI/Iﬁ MEXKIYHApOAHOI'O COrO3a
TeOpeTI/I‘IeCKOﬁ u HpHKHaﬂHOﬁ XUMHUU U TPUBUAJIBHBIC Ha3BAHUA Ba)KHEHIITHX BCHICCTB
(3THNeH, aneTHIeH, TIUIepuH, HheHo, GopMaNbIeTua, YKCYCHAs KUCIO0TA, TIIUIUH, YTapHbIA
ras, yl“J'[CKPICJ'[BIﬁ ra3, aMMHaK, ralmcHasa H3BECTb, HEramCHasd H3BECTh, ITHThEBAsA COJa H
JIPYTUX), COCTaBISATH (POPMYIbI HEOPTAHUYECKUX W OPTraHUYECKHX BEIIECTB, YPaBHEHHS

! Vka3pIBaloTCSA TMYHOCTHBIE M METANpeIMETHbIE pe3yibTathl u3 ®I'OC COO (B nocneaneii penakmuu ot 12.08.2022) B oTrnarosibHoii hopme, GpopmMupyembie 06111e06pazoBaTeIbHOI

JUCIUATIIINHON

2 I[I/ICIII/IHJ'H/IHapHBIG (HpeﬂMCTHLIC) PE3YyJIbTAaThl YKa3bIBAOTCSA B COOTBETCTBUU C MGTOI[HKOﬁ npenoaaBaHusd JUCIHUIIJIMHBI




- BIaJETh HABBIKAMH  y4eOHO-HCCIICAOBATEILCKOH U
MPOEKTHOH JeATeIbHOCTH, HABBIKAMHU pa3pelieHHs IpodIieMm;
- BEISIBIISITH MPUYUHHO-CIIECTBECHHBIE CBSI3U u
aKTyalU3UpOBaTh 3a/1a4y, BBIIBUIATh FHIIOTE3y €€ PelleHUS,
HAXOAWTh  APryMEHThl  JJISl  JIOKa3aTelbCTBA  CBOMX
YTBEPIKICHHUIA, 3a/1aBaTh MapaMETPhl U KPUTECPHUHU PEIICHUS;

- aHAJNW3UPOBATh IMOJYYCHHBIC B XOJC PEUICHUS 3aJayd
pe3ynbTaThl, KPUTHYCCKH OICHUBATH WX JOCTOBEPHOCTH,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIOBHUSX;

- yMeTh TMEPCHOCUTh 3HAHUSA B IIO3HABATCIBHYIO U
MPAaKTUYECKYIO 00JIACTH )KU3HECSITCIBHOCTH;

- yMETh HWHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEAMETHBIX
obacrei;

- BBIIBHTATh HOBBIE HJIEH,
MOAXObI U PEIICHUS;

- CIOCOOHOCTD MX MCIIONB30BaHMS B IO3HABATEIBHON U
COIMANbHON TPAKTHKE

npegjiaratb  OpHUIiHaJIbHBIC

XMMHUYECKUX PEaKnui, OOBACHATP MX CMBICT;, NMOATBEPKAATh XapaKTEPHBIE XUMHUECKHUE
CBOHCTBA BEIIECTB COOTBETCTBYIOIIMMH OSKCIHEPHUMEHTAMH | 3alMCSIMH  ypaBHEHHUH
XUMUYECKUX PEAKIIUIL;

- YMEThb YCTaHaBJIMBATh NPHHAUICKHOCTh N3YyYCHHBIX HEOPTaHMYECKHX M OPraHWIECKUX
BEIIECTB K OINPEACICHHBIM KJIacCaM M IPyNIaM COSIMHEHHH, XapaKTepH30BaTh UX COCTAB U
BaKHEHIINE CBOMCTBA; ONpEeAensITh BHIBl XUMHYECKHX CBsA3el (KOBaJICHTHAs, HOHHasd,
MeTajulndyecKas,  BOJOPOJHAsA),  TUIBl  KPUCTAUIMYECKHX  PEIIETOK  BEIIECTB;
Kiaccu(PUIMPOBaTh XUMHYECKUE PEAKIIH;

- chopMHpOBaTh NPEACTABICHUS: O XHMHYECKOH COCTaBISIONIEH ecTeCTBEHHOHAYYHOM
KapTHUHBI MUpa, POJIM XUMUH B ITO3HAHHU SIBICHUI IPUPO/BL, B POPMUPOBAHUN MBILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PyHKIMOHAIBHOM TI'paMOTHOCTH, HEOOXOAMMOM Ul peLIeHHs
MPaKTHYECKNX 3a/1ad M 3KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3I0pPOBBIO H
MIPUPOTHOI cpene;

- YMEThb TNPOBOJWTH PACYETHl 0 XUMHYECKUM (OpMyTaM M YPAaBHEHUSIM XHMHUYECKHX
peakmuii C HCIOJB30BaHUEM (HM3WYECKUX BEIMYMH, XapaKTEPHU3YIONMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHBIC YCIIOBHS) Ta30B, KOJIHYIECTBA
BEIIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHMSA OISl TPHHATHS pEIICHUH B
KOHKPETHBIX )KU3HCHHBIX CUTYalluAX, CBA3aHHBIX C BEIIECTBAMHA U UX IPUMCHCHUEM

OK 02.
Hcnons3oBath
COBPEMCHHBIE
Cpe/CcTBa MOMUCKa,
aHaNM3a u
MHTEPIPETANH
HHPOPMALIUHT H
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBINOJTHEHHS 3a71a4
npodeccroHanbHO
H 1eITeIbHOCTH

B 00J1acTH HeHHOCTH HAYYHOI0 O3HAHUS:

- copMHPOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM
MPaKTHKH, OCHOBaHHOTO Ha  JAWanore KyJBbTYP,
CIIOCOOCTBYIOILIETO ~ OCO3HAaHMIO ~ CBOEro  Mecra B
MOJUKYJITYPHOM MUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOW M YHTATEIHCKON KYIBTYpPHI
KaK CpeJICTBA B3aUMOICHUCTBUS MEXAY JIOJbMHU U IO3HAHUS

MUDA;
- OCO3HaHME LIEHHOCTH HAYYHOM NeATeIbHOCTH, TOTOBHOCTD
OCYILECTBIIATh MIPOEKTHYIO u HCCIIEIOBATEIbCKYIO

JACATCIbHOCTD UHAUBUAYAJIBHO U B TPYIIIIC,
Osiagenne YHHBEPCAJbLHBIMH
NMO3HABATEJbHBIMH AeiCTBUSIMM:

B) padora ¢ nHdopmManueii:

- BIIQJETh HAaBBIKAMM IIOJyYeHHs HHPOpManuu U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBISTH
MOUCK, AaHalM3, CHUCTEMATU3allMI0 M  MHTEPHPETALHIO
nH(pOpMaLMK Pa3TMYHBIX BUIOB U ()OPM IPEICTABICHHUS;

- co3maBaTh TEKCTHI B PAa3NMYHBIX (hopMaTax ¢ ydeTom
Ha3Ha4YeHWs] WHPOPMAIUK U IIeJIEBON ayTUTOPUH, BHIOHpAs

yueOHbIMH

- yMeThb IUIAHUPOBaTb W  BBINOJHATH XUMHYECKHM OSKCHEpUMEHT (TpeBpalleHus
OpPraHMYECKHX BEIECTB TPU HArpeBaHUH, TONYy4YEHHE 3TUICHA M M3Y4YEHUE ero CBOMCTB,
Ka4eCTBEHHbIC PEaKkIMy Ha JIbACTHUIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JCHATypamnus OeIKOB
NP HArpeBaHWM, NBETHbIE pEaKIUu OEJKOB; INPOBOAWTH pPEAKUUH HOHHOTO OOMEHa,
OTIPEIETATh CPeAy BOAHBIX PAacTBOPOB, KAUECTBEHHbIE PEAKLIUH Ha Cyib(daT-, kKapOoHaT- U
XJIOPDHJ-aHUOHBI, HAa KAaTHOH aMMOHMS; pellaTh JKCIEPUMEHTAJIbHbIE 3aJaddl 10 TeMaMm
"Metamter" u "Hemerainiel") B COOTBETCTBHU C INPaBHJIAMH TEXHUKH O€30TACHOCTH TpPH
oOpallleHHH C BellecTBaMH U JIADOpaTOPHBIM O00OPYAOBAHUEM; IPEJCTABIATh PE3YJIbTAThI
XMMHYECKOTO SKCIEPHUMEHTa B (OpPME 3alMCH YPaBHEHHUH COOTBETCTBYIOUIMX PEAKIMH H
(opMynHPOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YNIbTaTOB;

- YMETh aHAIN3UPOBATH XUMHYECKYI0O MH(POPMAIMIO, TIOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(cpenctB MaccoBoii uHpOpMaIKH, ceTh HTEpHET 1 Apyrue);

- BJIaZieThb OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHHS BEIIECTB M XMMHUYECKHX SBICHUN
(HabmroeHne, N3MEpPEeHNe, SKCIIEPUMEHT, MOJICTIMPOBAHNE);

- YMEThb MNpPOBOJMTH PACYETHl 0 XUMHUYECKUM (OpMyJaM M YPaBHEHUSIM XUMHYECKUX
peakmuii C WCIOJIb30BaHUEM (HM3MYECKUX BEJIMYMH, XapaKTEPU3YIONIMX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpPMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; WUCIONb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAaHUS Ul INPHUHATUS DPELIEHUH B
KOHKPETHBIX XKH3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEHIECTBAMU U UX IPUMEHEHUEM




ONTHMAJIBHYIO (pOpMY MPENCTABICHHS U BU3YaIH3aIUH;

- OLIEHUBATh JOCTOBEPHOCTH, IETHTUMHOCTh HH(OPMAIIHH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THUECKIM HOPMaM;

- HUCIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOIOTHH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKAaTUBHBIX W OPraHM3allUOHHBIX  3aJad  C
coOmoneHueM  TpeOOBaHMH  SPrOHOMHKH,  TEXHUKH
0e30macHOCTH, TMTHEHBI, pecypcocOepexeH s, TPaBOBBIX U
9THYECKUX HOPM, HOPM MH(OPMALIMOHHOM 0€30MacHOCTH;

- BJIa/IETh HaBbIKAMH PACIIO3HABAHUS U 3aIUTHI
nHdopmanuy, HHGOPMALMOHHOW 0€30MaCHOCTH JIMYHOCTH,

OK 04.

D dexTnBHO
B3aMMOJEIHCTBOBAT
b 1 paboTaTh B
KOJUICKTHBE U
KOMaHJIe

- TOTOBHOCTb K CAaMOpPa3BUTHUIO, CaMOCTOATEIbHOCTH H
CaMOOIIPEIETICHHIO;

-OBJIAJICHUE HaBBIKaMHU yaeOHO-HCCIIe JOBATEIBCKOM,
MIPOEKTHOM M COLMAILHON NEeATEIbHOCTH;

OBiajgenne YHMBEPCAIbHBIMH KOMMYHMKATHBHBIMHU
JeHCTBUSIMU:

0) coBMecTHAasN eTeJIbHOCTD!

- IIOHMMAaTh U KCIOJNH30BATh MPEUMYINECTBA KOMaHIHOU U
WHIUBUAYAIbHON paboTHI,

- MPUHUMATD Leau COBMECTHOM JESATENBHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JAEHCTBHA IO €€
JIOCTHXKEHUIO: COCTAaBJATh IUIaH JACUCTBMI, paclpeneisTbh
POJIH C YIETOM MHEHUI yYaCTHHKOB OOCYKIAaTh Pe3yJIbTaTHI
COBMECTHOH paboTHI;

- KOOPIWHUPOBATH ¥ BBINOIHATH pabOTy B YCIOBHIX
peaNbHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOT'O
B3aUMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE MOBEICHUE B
Pa3NUYHBIX ~ CUTYyalUsX, TMPOSBIATH  TBOPYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM

OBaagenue YHHMBepPCAJIbHbIMH peryJasiTuBHbIMHA
AelCTBUSIMU:

) NpUHATHE ceGsl U IPYTUX JIO/Iei:

- NPUHUMATb MOTHBBI U apTyMEHTHl JPYrUX JIOAed mIpu
aHaJIM3€e Pe3yNbTaTOB AEATEIbHOCTH;

- TpU3HABAThb CBOE IMPaBO M IMpaBO JPYrux JIoAell Ha
OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C MO3UIUH JIPYTOTO

- yMeTh IUIAHHPOBAaTh M BBINOJHATH XHMHUYCCKHH OSKCHEPHMEHT  (TIPEBpAIICHHS
OpPTaHWYECKUX BEIIECTB IIPH HAarpeBaHMH, MOJYUYCHHE STHICHA M HM3YYEHHE €r0 CBOWCTB,
Ka4eCTBEHHbIC PEaKIMU Ha allbACTUAbI, KpaxMmall, yKCyCHYIO KHCIIOTY; JeHATypalus OCIKOB
NpU HarpeBaHWM, LBETHHIE pEaKIUU OEJKOB; MPOBOAWTh PEAKLUUH HOHHOTO OOMEHa,
OIpEJIeTATh CPEAy BOAHBIX PAacTBOPOB, KaUECTBEHHbIE peaKLUUH Ha CyibdaT-, kKapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh 3KCIEePHUMEHTAIbHBIC 33Jaud IO TeMaM
"Metambl" u "Hemeraymuis") B COOTBETCTBUM C INPAaBUJIAMH TEXHUKH O€30MACHOCTH IPH
oOpallleHHH C BellleCTBaMH U JIADOpaTOPHBIM 00OPYAOBAHUEM; IPEICTABIATh PE3YIbTAThI
XMMHYECKOTO JKCHEepHMeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEaKLUil H
(hopMyIHPOBaTH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB




YeJI0BEKa,

OK 07.
ComeicTBOBaTh
COXpPaHECHHIO
OKpYyXarolen
cpexpl,
pecypcocOepexeH
HI0, IPAMEHSATH
3HaHUS 00
U3MCHCHUU
KJInMara,
TMPUHIUIIBI
OepexITnBOro
MPOU3BOJICTBA,
3¢ dexTHBHO
JIENCTBOBATH B
Ype3BBIYAHHBIX
CUTYaIHsIX

B 00/1acTH 3K0JI0TrH4€CKOr0 BOCIIMTAHMS

rII00aTBEHOTO XapaKTepa KOJIOTHISCKHUX TIPO0IeM;

Ppa3BUTHA YCJIOBCYECCTBA,

OKpy>Karouiei cpene;

- yMEHHE IIPOrHO3UPOBATh HeOIaronpusTHeIE
9KOJIOTMYECKUE MOCIEICTBUS NPEAIPUHUMAEMBIX JEHCTBUM,
IPeI0TBPALIATh UX;

- pacllUpeHHe OmblTa JeSATEIbHOCTH  JKOJIOTHYECKOM
HaNpaBJIEHHOCTY;

- OBJIa/ICHHE HABBIKAMH y4eOHO-HCCIICI0BATENBCKOM,
MPOEKTHOHN U COLUANIBHON AEATENBHOCTH;

- chopMHpOBaTh NPEACTABICHUS: O XHMHYECKOH COCTaBISIONIEH ecTeCTBEHHOHAYYHOM
- ¢(hOpMHPOBAHHOCTH SKOJIOTHIECKON KyIbTYpHI, IOHUMAHNE | KAPTHHBI MHPA, POJIM XMMHH B TIO3HAHUHY SIBIICHUH IPUPOJBI, B (YOPMHUPOBAHUN MBIIUICHUS U
BIMSHHUSA  CONHMAJIbHO-DKOHOMHYECKHMX  IPOIECCOB  HA | KYJbTYphl JHYHOCTH, €€ (YHKIHOHAIbHOW TIPAMOTHOCTH, HEOOXOTUMOH IS pEIICHHS
COCTOSIHAE TIPHPOJHONW W COLMAIBHOW CpEIbl, OCO3HAHME | MPAKTUYECKHUX 3a7ad M IKOJOTHIECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHON cpere;

- IUIAHUPOBAaHME W OCYNIECTBICHWE  JACHCTBUI B | - yMEThb COOJIOAATh TPaBHIAa JKOJOTMYECKH IEJIECOOOpPa3sHOTO TOBENCHUS B OBITY H
OKpYXarolle cpefie Ha OCHOBE 3HaHMs LieJIell YCTOWYMBOrO | TPYAOBOM ACSITEIBHOCTH B LENSIX COXPAHEHUS CBOETO 310POBbS U OKpPYKaoIel MPUPOAHON
CpCabl; YUHUTBIBATH OMMACHOCTDH BOSI[CﬁCTBI/ISI Ha XUBBIC OpTaHU3MbI ONIPEACIICHHBIX BCIICCTB,
AKTHUBHOC HCIIPpUATHUC ﬂeﬁCTBHﬁ, MPUHOCAIINX BpEd | MOHUMaA CMBICTI ITOKa3aTEJIsd HpC}IGJ’ILHOﬁ HOHyCTHMOﬁ KOHIICHTpalun

Koa u HamMeHOBaHHe

HﬂaHpreMbIe PeE3yabTaThbl 0OCBOCHUSA NUCHUIIINHBI

(opMupyemMbIX KOMIIETEHIM Oo6uue

JAucuuninHapHblie

IIK1.YnpaBienue

- CaMOCTOATEIhHO  (QOpPMYNIHpPOBATH U

neperpy304YHbIMA MallIHHAMHE | TIpo0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE

H MEeXaHU3MaMHu (HO BUAAM

MAaIlMH).

- UCTIONIB30BaTh CPeCTBa MH(MOPMAIIMOHHBIX H

AKTYyaJIU3UPOBATh

KOMMYHHKAIIHOHHBIX TEXHOJOTHIA B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OpPraHU3allMOHHBIX 3a/1a4 ¢ COOJII0ICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, THTHEHBI,
pecypcocOepekeHus, MPaBOBBIX U ATHYECKUX HOPM, HOPM
MH(QOPMAIMOHHOH 0€30M1aCHOCTH

-BBISBJISTH IPUUMHHO-CIICICTBEHHBIE CBSI3U M aKTyaJIn3UPOBaTh
3a/1a4y, BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTHI
JUTSL TOKa3aTelIbCTBA CBOUX YTBEPKICHUH, 32/1aBaTh apaMETPhI U
KPUTEPUU PELICHUS;

- YMETb aHAIU3UPOBATh, XapAKTEPU30BaTh U CPABHUBATH
COOBITHS, SIBJICHUS, TIPOIICCCHI;

- BJIAJETh KOMIUIEKCOM XPOHOJIOTUYECKUX YMEHUMN, YMETh
yCTaHaBJIUBAaTh NPUYUHHO-CIIEICTBEHHEIE,
MIPOCTPAHCTBEHHBIC CBSI3U COOBITHH, SBJICHHUIA, TIPOIICCCOB;
- yYMETh BBIABJISATH CYIISCTBEHHBIC YEPTHI COOBITHIA,
SIBIICHUH, TIPOIIECCOB; CUCTEMATH3UPOBATh MHPOPMAIIHIO B
COOTBETCTBUM C 33JaHHBIMH KPUTEPUSAMH; CpPAaBHUBATH
U3YYEHHBIC COOBITHUS, SIBICHUS, TPOIIECCHI;

-yMETh aHAJIM3UPOBATh TEKCTOBBIE, BU3YyaJIbHbBIE
HMCTOYHUKHU UCTOPUUYECKON HHPOPMAIINH, B TOM YHCIIE
HCTOPUYECKHE KaPThl/CXEMbI
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IIK2. Texuuueckoe
00CJIy;KMBAHUE H PEMOHT
neperpy304YHbIX MalIMH |
MeXaHu3MOB (110 BUIaM
MAaIlMH).

-BHOCHUTHh KOPPEKTHUBHI B JESATEIHHOCTD, OIEHUBATH COOTBETCTBUE
pe3ynpTaToB  IENsSAM,  OLEHWBAaTh  PUCKH  TIOCIEICTBHUI
JIeATEeITLHOCTH;

- IPOSIBJISITH TOTOBHOCTh K AKTUBHOM ESITEILHOCTH
TEXHOJIOTHYECKON 1 COMMATLHOM HAIPaBIEHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBATH, TUIAHUPOBATh U CAMOCTOSITETTFHO BBITIOIHATH
TaKylo 1eATeIbHOCTD;

OMPENIEIATH eNIU JSATEIBHOCTH, 3871aBaTh TapaMeTphl U
KPUTEPUH UX JIOCTIKEHIS,

- YMETh COCTaBJIATh ONUCcaHue (PEKOHCTPYKIUIO) B YCTHOU U
MMUCBMEHHOW (opMe COOBITHH, SBJICHHM, IIPOIIECCOB;
(dhopmynmupoBaTh u O0OOCHOBBIBATH COOCTBCHHYI) TOYKY
3peHust (BEpPCHIO, OILEHKY) C OMopoi Ha (HaKTUYCCKHIA
MaTepHall, B TOM YUCIIE HCIOJIb3Ys pa3IMYHbIe HCTOYHUKH;

IIK3. Y4eT u KOHTPOJIb X012
NepPeBO30YHOI0 1
Neperpy304YHoro npoueccon
(110 BHIAM MAIINH).

-yMETh MEPEHOCHTh 3HAHUS B TMO3HABATEIBHYIO U MPAKTHYCCKYIO
00J1aCTH KU3HEACATCIIBHOCTH;

-[IPOSIBJISITh MHTEPEC K PasiuuHbIM cdepam mpodeccroHanbHOM
JIEATETBHOCTH

- BBIABUI'aTb HOBLIC UACH, IMMPEAJIAraTb OPUTHHAJIBHBIC MMOAX0AblI 1

pelieHus;
- aHaNM3WpOBaTh IIONYYEHHBIE B XOJE PpEIICHHS 3a4a4u
pe3ynpTaThl, KPUTHYECKH OLIEHHBAaTh HUX  JIOCTOBEPHOCTH,

IIPOrHO3UpPOBATh USMCHCHHUEC B HOBBIX YCIIOBHAX;

- yMeTh OOBSCHATH CBOE OTHOIICHHE K COOBITHSAM U
KJIUEHTaM;

- mpuoOpeTaTh OMBIT B3aUMOJACHCTBHS C JIIOJbMH, B TOM
yucie  ApYyrod  KyJdbTypbl Ha  OCHOBE  LIGHHOCTEH
COBPEMEHHOI'0 POCCHICKOro 0011ecTBa;

- OTCTaMBaTh TOYKY 3PEHHS B XOAE AUCKYCCHM M APYIHX
(dhopMax MEKIMYHOCTHOTO B3aWMOJECHCTBUS, a TaKke HpH
pa3paboTKe ¥ MpeACTaBICHUH TMPOEKTOB W HCCIECOBAHUM
mpo)eCCUOHANBHOW ~ JESTENbHOCTH, AapryMEHTHPOBAHHO
KPUTHKOBATh

Kon 1 HanmeHnoBanue GopMHUPyEMBIX

MMPO®ECCHUOHAJIBHBIX

KOMITIETCHIIUH

ILtanupyemble pe3yJbTaThl OCBOCHHS IMCIMILIMHBI

Oomue

JucuuniauHapHblie

IIK 1. YnpasJieHue neperpy304HbIMu
MAalIMHAMM M MeXaHU3MaMHu (110 BHAAaM

MAaIIHWH).

B yacTu Tpy10BOro BOCIIMTAHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYAOIIOOUE;

Osaanenne YVYII/I:

a) 6a30BbIe JIOTHYECKHE TeHCTBHSA:

- CAaMOCTOSATENFHO (POPMYITHPOBATE U
aKTyaJIM3HpOBATH IPoOIEMYy;

- YCTaHABIIMBATh CYIIECTBCHHBIA IPU3HAK JIJIS
CpaBHEHUsI H 0000IICHYS,

- BJIaZICTh OCHOBOIIOJIaratOIMuyuMHN XUMHYCCKUMHU MOHATUAMU U BEJIMYWHAMU,
XapaKTCpU3yromnuMnu XUMUIECKHUE TTPOUECCHI;

- BJIaJICTh 3aKOHOMCPHOCTAMHU, 3aKOHAMH U TCOPUAMU U UCITOJIB30BaTh X
Ipyu aHAJIN3€ XUMHNYCCKUX SIBIICHUH 1 IIPOIECCOB

IIK 2. TexHuuyeckoe 00C/Iy:KUBAHHE U

Osaanenne YYIII:

- BJIaJICTb 3aKOHOMCPHOCTAMMU, 3dKOHAMU U TCOPUSAMU U MCIIOJIb30BATh UX
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PEMOHT Meperpy304HbIX MAIIMH H
MeXaHU3MOB (110 BUIaM MAIIIUH).

0) 6a30BbBIE HCCIIEAOBATEIBLCKHE NeHCTBHS:
- BJIaJICTh HABBIKAMH MIPOCKTHOM
JICSITETbHOCTH;

- BBISIBJISITH IPHYMHHO-CIICICTBEHHbIC CBSI3H;

MIPU aHAITU3E¢ XUMUYECKHX SIBJICHUH U MPOIIECCOB

- BJIQJICTh METOJAMH HAYYHOTO TIO3HAHMUS, CIIOIBE3yEMbIMHU B XUMHUH: TIPOBOIUTD
TPSAMBIC ¥ KOCBEHHBIC M3MEPEHHS XUMUUECKAX BEJMIHH, BHIOUPAst ONITUMAITBHBIH
Croco0 U3MEPEHHUS U UCTIONB3YsI H3BECTHBIC METOIbI OICHKH MOTPEITHOCTEH
HW3MEPEHHUH, TIPOBOAUTE MCCIIEOBAHNE 3aBUCMOCTEH BETMYMH C HCTIOIb30BaAHMEM
MPSAMBIX U3MEPEHUH, OOBSICHSTE MOJTYYCHHBIE PE3YIIBTATHI, HCIIOJIB3YS XUMHUUCCKUE
TEOPHH, 3aKOHBI U TIOHATHSI, ¥ JEJaTh BHIBOJIH;

- coburonaTh mpaBuiia 6€30IaCHOTO TPy MPH MPOBEACHUH HCCIIEI0BAHUM C
UCIOJIb30BaHHEM MU(PPOBBIX U3MEPUTEIBHBIX YCTPOMCTB U JJAOOPATOPHOTO
000pyI0BaHUS;

IIK 3. Yuer u KOHTPOJIb X012
NepeB0304YHOr0 U Neperpy304Horo
npoueccoB (110 BUJIaM MAIIHH).

Osaanenne YYII/I:

B) padoTa ¢ uHdopMmanueii:

- BJIaJIeTh HaBBIKAMH NOJIyYeHHs] HHPOPMALHH
13 UCTOYHHUKOB Pa3HbIX TUIIOB, OCYHICCTBIATH
TIOVCK, aHAJIH3, CHCTEMATH3aIHIO U
HHTEPIPETANNIO HH)OPMAITUH Pa3InIHBIX
hopm;

- CO37aBaTh TEKCTHI B PA3IMYHBIX (OpMATaX;

- OIICHUBATh JOCTOBEPHOCTh WHPOPMALINH;

- OBJIAJICTh YMEHUSIMH pab0TaTh B TPYIIIE C BHIIIOJIHEHUEM PAa3JIMYHbIX COLUATBHBIX
poJie, IIaHNPOBaTh PabOTy I'PYIIIEI, PAIIHOHAIBHO PACHIPEEIATh AeSITeIbHOCT B
HECTaHJAPTHBIX CUTYALUAX, aICKBATHO OLICHUBATh BKJIA]] KaXKI0TO U3 YYACTHUKOB
TPYIIBI B peIEHUE pacCMaTpUBaeMON IPoOIeMBbI

- MIOHUMAaHNE HEOOXOTUMOCTH MTPUMEHEHHS AOCTIKCHUN (DM3UKU M TEXHOJIOTHHA JJIS
PalMOHAIBHOTO MPUPOAOIIOJIB30BAHUS
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUILIMHBI «XUMHUS»

2.1. O0beM TUCHUIINHBI U BHbI y4e0HOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 72
B T.4

OcHoBHOE co/lep:KaHue 64
BT. 4.:

TEOpeTUIEeCKoe 00yueHue 45
JlaGopaTopHO- MPaKTUYECKUE 3aHITHUS 19
W3 Hux ¢ mpodeccuoHaNbHBIM COJIEpKAaHHEM 8
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TeopeTudecKoe o0ydeHue 4
MPAKTAYECKUE 3aHATUS 2
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IIpomexyTouHasi aTTecTANMA (3a4ET)

TemaTudyeckuii JIAH ¥ cOleP:KAHUE TN CIATIINHbBI

2.2.1. TemaTnueckui mian

Ne mi/mm HaumenoBanue pasnenos O0béM yacoB B TOM 4uCIIe U3 HUX
n1abopaTopHo- npogecCuoHaIbHOTO
NPaKTUYECKUX MOJTYJIS.
AKageMn4ecKuii 00LeM 12
Pasznen 1. OcCHOBBI CTPOEHMS BellecTBa 5
Tema 1.1. CtpoeHre aTOMOB XUMHYECKUX 3JIEMEHTOB U MPUPOJIa XUMUUYECKOHN | 2 - -
CBSI3U
Tema 1.2. [Tepuoanueckuii 3aK0oH U epuoanYecKas Tadbauua Meneneesa 3 1
JAN..
Pasznea 2. XuMHYeCKHe peakunu 8
Tema2.1 THUIBI XUMUUYECKUX peakLui 3 1
Tema 2.2. DNEKTPOIUTUYECKAs AUCCOIUAIINS ¥ HOHHBIA 0OMEH 5 1 1
Paznea 3. CTpoeHue 1 CBONCTBA HEOPTaHUYECKUX BellecTB 17
Tema 3.1 Knaccugukarus, HOMEHKIATypa U CTpPOSHHE HEOPraHMYECKUX 8 - 1
BELIECTB.
Tema 3.2. DU3NKO- XUMUUYECKHE CBOMCTBA HEOPTAHUIECKUX BEIIECTB 9 1 2
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 26
Tema 4.1. Knaccudukanust ctpoeHus 1 HOMEHKIIATypa OpraHUYeCKIX 4 1
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BE€IICCTB

Tema 4.2. CBolicTBa OpraHMYECKUX BEIIECTB 17 3 1
Tema 4.3. Nnentudukanus opranndeckux BemecTs. VX 3HaueHue u 5 2 1
pUMEHEHHE
Pazpea 5. Kunern4yeckune u TepMoAMHAMMYECKHE 3AKOHOMEPHOCTH 4
NPOTEKAHUSI XUMHYECKUX peakuuii
Tema 5.1. CKOpOCTh XUMHUYECKUX PEaKITUi 4 - 1
Pasznea 6. PacTBopsbI 4
Tema 6.1. [TonsTHS O pacTBOpax 2 - -
Tema 6.2. HccnenoBanue CBOMCTB pacTBOPOB 2 1 1
HUTOro B 0CHOBHOM CO/IepPKAHHH. 64 11 8
IIpogeccnoHaILHO-OPHEHTUPOBAHHBIH MOAYJIb
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa 6 - 2
JuddepeHunpoBaHHbIi 3a4eT 2
Hroro 72 11 10
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2.2.2.

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19C0B dopMupyemMmble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIETCHIIM U
1 2 3 4
OcHoOBHOE coJiepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 5
Tema OcHoBHOe coJep:kaHue 2 OK 01
1.1.Ctpoenue
aTOMOB Teopernueckoe o0yueHue 2
XUMHUYECKUX
3IIEMEHTOB U CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKHM $I3bIK XUMHUU. XUMUYECKUU 3IIEMEHT.
npupoza DnekTpoHHas KoHpUrypauus aroma. Krmaccupukanus XMMHYECKHX 3JIEMEHTOB (S-, P-, d-3J€MEHTBHI).
XUMHYECKOR BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  NpPUPOJAa  XUMUYECKOM  CBS3H.
CBS3H DNeKTPOOTPULIATETFHOCTh. Buabl XUMHUYECKOW CBsi3M (KOBaJieHTHAs, WOHHAs, MeETaJTM4YecKas,
BOJIOPO/IHAS) M CIIOCOOBI ee 00pa30BaHMs
Tema 1.2. OcHoBHOE coaepKaHue 3 OK 01
[Tepunonnueckuit OK 02
3aKOH ¥ TabIuIa Teoperuueckoe o0yueHue 2
J.. MenneneeBa
[Tepuonnueckas cucrema xumudeckux sneMeHToB .M. MenaeneeBa. ®U3nueckuii CMbICIT
[Tepuonnueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOTo anemMeHTa B [leproanueckoit cucteMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
IIpakTuyeckoe 3ausiTue Perenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI Ha
XapaKTepU3alnio XUMHUECKUX dIIEMEHTOB «MeTtauinueckue / HeMeTaUInueCcKrue CBOMCTBA, 1

SJICKTPOOTPUHIATECIIBHOCTE XUMHUYCCKUX 3JIEMCHTOB B COOTBETCTBUU C UX IJICKTPOHHBIM CTPOCHUEM U
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MOJIOKEHUEM B IEPUOAUUECKOM CUCTEME XUMHUUECKUX AeMeHToB J[.1. Menaeneesa»

Pa3nen 2. XuMunueckue peakuuu

Tema 2.1. Tumesr
XUMHYECKHAX
peakuuii

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

Kiaccudukanus v TUITBI XUMHUYECKUX PEAKIUi C ydacTHEM HeOpraHn4YecKux BemecTB. CocTaBlIeHHE
ypaBHEHUH PEaKIMi COCTMHCHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHA, B T.4. pEaKIUi TOPCHUS,
OKHCJICHHS-BOCCTAHOBJICHHS.

VYpaBHeHUs OKHCIICHUsSI-BOCCTaHOBIICHUsI. CTeneHb oKucaeHust. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUA METOJIOM JIEKTPOHHOTO
Oanmanca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B TIPUPO/IE, IIPOU3BOICTBEHHBIX MPOIECCaX U
YKU3HEIEATCIIbHOCTH OPraHU3MOB

HpaKaneCRue 3aHATHUSA

KonnuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Moip Kak eIuMHuIa KOJIWYEeCTBa BellecTBa. MousipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl U 3HEPruU. 3aKoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOJb30BaHHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEKTPONUTHYECKA
s JUCCOLIMALUS U
HOHHBIA 0OMeEH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

Teopus anekTposTUYeCKONW nucconrannu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiinun MOHHOTO
oOMeHa. CocTaBiieHHE peaklUii MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIIMU. 3aJaHUS HA COCTABJIIEHUE HOHHBIX PEaKIUil

JlaGoparopHble 3aHATHA- PO COAEPKAHME.

JIaGoparopHas paboTa «Peakiiy HOHHOr0 0OMeHa B aKKyMYJISITOPE».
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U MPU3HAKOB

OK 01
OK 04
K 1
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XUMHUYECKHUX peaknuii. [IpoBeneHme peakiiniit HOHHOTO OOMEHa, OTpe/IeNIeHre CPeIbl BOJAHBIX
pacTBOPOB. 3aJlaHKsl Ha COCTABIICHUE HOHHBIX PEaKIINi

IIpakTnueckas padora. O./].BemecTs.

Pazpmea 3.

CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB

17

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanus HeopraHuueckux BemecTs. IIpocTbie U croxxHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOMXKHBIX BELIECTB (OKCUIBI, TUIAPOKCUIBI, KUCIOTHI, cOM). B3aumocss3pb
HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammmaeckue u amoppHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAsl, MOHHAs!, METAJIIMYECKast).
3aBHCUMOCTh (PM3UUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTATMYECKON PEIIETKH. 3aBUCUMOCTb
XMMHMYECKON aKTUBHOCTH BEUIECTB OT BU/1a XMMUYECKOM CBSI3U U THIA KPUCTAJUNINYECKON PEILETKH.
[IprunHbI MHOrOOOpa3us BEIECTB

IIpakTuyeckne 3ausaTUA-NIPOodcoaepKaHue.

I'eneTHueckas cBsI3b BELLECTB, IPEBPAILEHHS C BEIIECTBAMU IIPU paboTe aBTOMOOMIIS

HOMeHKHaTypa HCOPTaHNMYCCKUX BCUICCTB: HA3BAHUEC BCUICCTBA UCXOJA U3 UX XUMHYECKOH q)OpMYJ'II)I
WA COCTaBJIEHUE XUMHUYECKON (hOPMYIIbI UCXO/Isl U3 Ha3BaHUs BEILECTBA MO0 MEXTyHApOAHOMN
(MIOITAK) nnu tpuBuaiibHOM HOMeHKIaType.['uaponus conen.

Pemenne mnpakTHUecKuX 3aJaHMi MO KJIAacCU(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTh, MUThEBAs COJIA M IPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XMMUUECKUX
BEIIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMndeckoi nadopMariu (cpecTB MaccoBoit HHPpOpManuu, cetb IHTepHET u Apyrue).
[Tonck nHpopMauu o Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYpHBIM popmyrnam. [Ipumenenue
BELIECTB B IPOU3BOACTBEHHOM 1€ATEIBHOCTH.

OK 01
OK 02
I1K1
[1K2

Tema 3.2. dusuko-
XUMUYECKHUE

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue

OK 01
OK 02
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CBOUCTBA Mertamnel. O0upe ¢uszndeckue U XUMHUYECKHe cBoicTBa MeTaiioB. CrocoObl mosyueHus. 3HaYeHUe OK 03
HEOPraHWYECKUX  |METAJUIOB M HEMETAUIOB B IPHUPOJE M KU3HEAEATEIIbHOCTH 4YeIOBEKa M OpraHusMoB. Kopposus I1K1
BEILECTB METAJUIOB: BHJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU I1K3

Hemeramnel. OOmue ¢u3nyueckue W XHUMHYECKHME CBOWCTBA HEMETAUIOB. THIIWYHBIC CBOWCTBA

HemetauioB IV— VII rpymm. Kimaccudukanus 1 HOMEHKIIaTypa COeAMHEHUH HeMeTaioB. KpyroBopoTsr

OMOTEHHBIX IEMEHTOB B MIPUPO/IC

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,

coJeil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHU,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTHyeckue 3aHATHS — PO coepKRaHue. 2

CocraBiieHne YpaBHEHMM XMMHUYECKUX PEAKIUM C ydyacTHEM IPOCThIX U CIIOKHBIX HEOPraHWYECKUX

BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX JJIEMEHTOB;

HEOPTaHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJIYYEHUE H

0e30MacHOe UCIOJIB30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOH

NeSITEIbHOCTH YeJIOBEKa, IPOU3BOJCTBEHHON AESITEIbHOCTH.

JlabopaTopHasi pabora. PemeHue skcnepuMeHTalbHBIX 3a7ad. KauecTBeHHbIE peaklMyd Ha HOHBI.

Wnentudukaius HeOpraHn4eckKux BEUIECTB.

Pemenne skcrepUMeHTaIbHBIX 3a/ad 0 XMMHUYECKHMM CBONCTBAM METAUIOB M HEMETAJJIOB, IIO

pacro3HaBaHUIO U MOJIYYEHHUIO COEIMHEHN METAJIOB U HEMETAJIJIOB. 1

Nnentudukanus HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

aHUOHBI, Ha KATUOH aMMOHMUSI.
Paznea 4. CTpoeHne 1 CBOICTBA OPraHU4eCKUX BellecTB 26
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukanus, [1K1

Teoperuueckoe o0yueHue 3
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

[losiBiieHUE U pa3BUTHE OPTaHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
3HAYEHUE OPTaHNYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOEHUE KAaK IOPSAOK COCIUHEHUsS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE ITOJIOKEHHUS TEOPUM XMUMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. bytiieposa.
VYriepoaHblid CKENeT OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO
CTPOECHMS MOJIEKYJI. MI30Mepus U u30MepHI.

[lonatne o ¢yaxkuuoHansHOW rpynme. Panukan. IlpuHmumnel kimaccuUKauyd — OpraHUYECKHX
coequHeHU. MexnyHaponHas HOMEHKJIATypa UM IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYEeCKUX
coenunenuil. Ilonstue 00 a3oTconep,amuX COEAMHEHUSX, OMOJIOTMYECKHM AaKTHBHBIX BEIIECTBAaX
(yrneBojax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

HomeHnknatypa OpraHMYeCKMX COCIMHCHHU OT/ENBHBIX KIJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC WU
apOMaTHYECKHE YTIIEBOJOPOJBI, CIUPTHI, (DEHOJIbI, aJIbJICTH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JIp.)
CocraBjicHHE TIOJHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKHUX BEHIECTB OTICIBHBIX
KJIACCOB, HCIIOJIb3Yys WX Ha3BaHUS IO CHUCTEMATHYCCKOW W TPUBHAIBHOW HOMEHKIAType (ITHIIEH,
alleTUIICH, TIIMIEpUH, (eHOJd, (opMalbAeTH, YKCyCHas KHCJIOTa, TIUIMH). Pacdersl mpocreiimeit
(hOpMyIIBI OPraHUYECKOW MOJICKYJIBI, MCXOMIS U3 3JIEMEHTHOTO coctaBa (B %). [IpuMeHeHne CiupToB |
JIPYTUX OPTAaHUYECKUX BEIECTB B MPOU3BOACTBEHHON J1€ATEIHHOCTH.

I1IK2

Tema 4.2.
CsolicTBa
OpPTaHHYECKUX
COCIUHCHHI

OcHoBHOE CoaEpKaHue

17

TeopeTuquKoe oﬁyqelme

13

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKALUU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHUECKUH psaa 1 obmas popmyna; U30Mepus;
(u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):

— MpenebHbIe YIIIEBOAOPOIbl (aTKaHbl M IUKJIOAJIKaHbl). ['opeHne MeTaHa KakK OJMH W3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIICHHOCTH U ObITY. CBOHCTBA MPUPOAHBIX YIIIEBOJA0POIOB, HAXOXKACHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HenpelenbHble (QIKEHbI, aJKMHBl M QJKaJWEHbl) U apOMaTUYECKUE YIIIEBOAOpoIbl. ['opeHue
aleTUIIeHa KaK HICTOYHUK BBICOKOTEMITEPATYPHOT'O IIJIAMEHU IS CBAPKU U PE3KHA METAJIIOB

OK 01

OK 02

OK 04
I1K1
I1IK2
I1K3
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— KHUCJIOPOACOAEpIKaIlINe COeTUHEHNS (CTUPTHI U (PEHOIIBI, KapOOHOBBIE KHCIOTHI M APHUPHI, aTbICTUIbI
U KETOHBI, >XKUpPbI, yrieBojsl). lIpakTmyeckoe NpUMEHEHHE STHICHIVIMKOJ, [IMLEpPHUHa, (eHoa.
[Ipumenenune ¢Gopmanpaeruaa, ameranbIerua, YKCYCHOHW KHUCIOTBHL. Mplla Kak COJHM  BBICIINX
KapOOHOBBIX KUCJIOT. MoOroII1e CBOWCTBA MblIa

— a30TcoJepKallie COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOJEKYIsIpHbIE
COeMHEHUS (CMHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
[TonmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTnyeckas cB3b MEKy KJlacCaMu OPraHU4ECKUX COCIUHEHUN

HpaKaneCRne 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHble (AIKaHbl U LUKJIOAIKaHBbI),
HeTpeaeTbHbIe (AIKCHBI, AKHHBI U AJIKaJCHbI) U apOMaTHYECKUE YIIIEBOAOPOABI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAETHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEaKIHM C
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBieHue cxeM peakiuidi (B TOM 4YHCIE 1O MPEATOKEHHBIM IEMOYKaM MpeBpalleHuit),
XapaKTepU3yIOIMIUX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIacCOB, CIIOCOOBI
UX TIOJIyYEHHMS M Ha3BaHUE OPraHWYECKUX COEIMHEHMH N0 TPUBHAIBHOM WM MEXKIyHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKJIATYpe.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETMYECKMX 3aJaHUM HAa CBOWCTBA OPraHUYECKHX
COEIMHEHUH OT/AETBHBIX KIacCOB

IIpakTnueckoe 3ansiTue — npodgceoaep:xanue. I[lpuMeHeHne opraHMUECKUX BEIIECTB B aBTOMOOHIIE.

JlaGopaTopHas padora “IIpeBpaiieHnsi OpraHM4eCKuX BEIIECTB IIPU HarpeBaHuu".
MonenrpoBaHue MOJEKYN M XUMUYECKUX MIPEBPAIICHUI Ha TPUMEpE dTaHa, TUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Nnentuduxanus

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
OK 02
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OpraHUYeCKUX Buoopranmueckue coenunenus. Ilpumenenne u Ouonormueckas posib yrieBoaoB. OKHCICHHE OK 04
BEIIECTB, UX JIJIEBOJOB — MWCTOYHUK OHHEPrUM KHUBBIX oOpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIOT. K1
3HAuYEHUE U [IpeBpamenust OenkoB MU B opraHu3Mme. buonormueckue ¢yHknum OenkoB. buomormueckue K2
pPUMEHEHUE B byHKIMY XUpoB. Posib oprannueckoi XuMUM B pelieHuH mpooeM MUIleBoil 0e30MacHOCTH. K3
OBITOBOM U
NPOM3BO/ICTBEHHOI Ponp opranuueckoil XUMUM B pelIEHUH MPOOJIEM 3SHEPreTHYeckoi Oe30MacHOCTH, B Pa3BUTHH
NeSITeIHOCTH MEAMLMHBI, CO3AHUH HOBBIX MaTEpUAJIOB, HOBBIX HMCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHBIE UCTOYHUKU
Ye/loBeKa sHepruu). OnacHOCTh BO3JICHCTBUS HA JKUBbIE OPraHU3MbI OPTaHUYECKUX BEIECTB OTACIbHBIX KJIACCOB

(YyriaeBoJopodbl, CHUPTHL, (EHONBI, XJIOPOPTAaHUYECKHE IMPOU3BOAHBIC, ANBICTHUABI U JpP.), CMBICH

MoKa3aTessi MpeAeNbHO TOMYCTUMON KOHIEHTPALUU

IIpakTnyeckoe 3aHsATHE — PO HANPABIEHHOCTD. PelieHne npakTHKo-OpUEeHTHPOBAHHBIX

TEOPETUYECKUX 3a/JaHUI Ha CBOMCTBA OPTaHUYECKUX COSAMHEHUN OTIENbHBIX Kl1accoB. Pob

OpPraHMYECKO XMMHUU B CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX UCTOYHUKOB 3Hepruu .Ponb

OpPraHMYECKO XMMUU B CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX UCTOYHUKOB SHEPTUU

IIpakTnyeckoe 3ansaTue. DyHKIUU OEIKOB.

JlabGopaTropHoe 3aHsiTHE.

JlaboparopHast pabdota: “UneHTrUKAINST OpraHHUECKUX COSAMHCHUIA OT/ICTBHBIX KJIACCOB”™

WnenTudukans opraHiuecKuX COeIMHEHUH OT/AENbHBIX KJIACCOB (Ha MpUMepe albJeruoB, Kpaxmania,

YKCYCHOM KHCIIOTBI, O€IKOB M T.I.) C MHCIOJb30BaHMEM HX (U3MKO-XUMUYECKHUX CBOWCTB U

XapaKTepHBIX KauyeCTBEHHbIX peakuuid. JleHaTypauus Oenka npu HarpeBaHuu. LIBeTHble peakiuu

0enkoB. BO3HUMKHOBEHHE AHAJIUTHUYECKOIO CHTHaja C TOYKM 3PEHHUS] XUMHYECKHX IPOLECCOB MpH

MPOTEKaHUN KaueCTBEHHOMN peakIuy, MO3BOJISIONIEeH HASHTH(PHUINPOBATh NPEII0KEHHbIE OPraHUYEeCKHe

BelIeCTBa
Pazneua 5. Kunernueckue 1 TepMOAHHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui
Tema 5.1.Ckopocts| OcHOBHOE colepKaHue OK 01
XUMHUYECKHUX OK 02
peakuuii. [IK1
XHUMHYECKOE K2
paBHOBeCHE
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TeopeTuyeckoe o0yueHue

CkopocTh peakiuu, €€ 3aBUCHMOCTbh OT Pa3jMyYHbIX (PAKTOPOB: MPHUPOJII PEarupyrolluX BELIECTB,
KOHLEHTPALlUl pEearupymoolux BELIECTB, TEMIEpPaTypbl U IUIOAAM PEaKIMOHHOW IOBEPXHOCTH.
TemnoBsie 3 (HeKTbl XUMUYECKUX peakuil. IK30- U SHIO0TEPMHUUECKUE, PEAKIIHH.

OOpatuMocTh peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEUICHHE MOJ JCHCTBHEM pa3IMYHbIX
(akTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO3/1aHUs
ONTHMAJIbHBIX YCIOBUN IPOTEKAHUS XUMHUUYECKUX NporeccoB. [Ipunnun Jle HlaTtense

IIpakTuyeckue 3aHATHSA — NPOPCOACPKAHME. OK 01
OK 02
Pemennie npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha HM3MEHEHHE K1
CKOPOCTH XMMHUYECKON peaKluy, B T.U. C MO3ULMUNA 3KOJOTUYECKH 1I€JIECO00Pa3HOro MOBEACHUS B OBITY
U TPYJAOBOM JI€ATEIHOCTHU B LEISAX COXPAHEHUS CBOETO 3[I0POBbS M OKPYKarOLIEH IPUPOIHOU CPE/IbI. T1K2
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHouna Jle-Illarense s
HAaXOXJCHUS HANpPAaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakuuu U aHajiu3 (PakTopoB,
BIIMAIOIINX HA CMEIIEHUE XUMUYECKOTO PABHOBECHS
Pazpgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07
PactBopenune kak Qusuko-xumuuyeckuii mpoiecc. PactBopsl. CrnocoObl MPHUTOTOBJICHHS PAaCTBOPOB. TIK1
PactBopuMocTs. MaccoBasgs nons pacTBOpeHHOro BemiecTBa. (CMbICH MOKa3zaTens MPeaeibHO 1IK2
JIOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOI 0€3011acHOCTH.
[IpaBuia SKONOTMYECKU I11€71€cO00pa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITENBHOCTH B IEJSIX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHONU CPENIbl; OMACHOCTh BO3JACHCTBUS HA KUBbBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU HAa PacTBOPHI, UCIIOJIb3yeMble B OBITOBON U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKa
Tema 6.2. OcHoBHOe coepkaHue OK 01
Uccnenosanne OK 02

JlabGopaTropHble 3aHATUA
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CBOMCTB pacTBOpOB |JIaGopaTopHas padora «l[IpurorosneHnue pacTBOpPOB». OK 04

[IpuroTtoBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU 1K1

BOIIPOCaMM) U OIIPEZIEIIEHUE CPEbl BOJHBIX PACTBOPOB. K2

JlaGopaTropHnas padora — npodcoaep:kanue. PeiieHue 3a1a4 Ha paCTBOPBI, KOTOPbIE UCIIOJIb3YIOTCS B

aBTOMOOMIIE.
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHNe MPUKJIAJTHOTO MOAYJIs).
Pasznen 7. XuMHSI B IPOU3BOACTBEHHOI IEATEILHOCTH YeI0BeKA. 6 OK 01

OK 02

Xumust B OBITY 1 |OCHOBHOE CO/lepKaHue 6 OK 04
IIPOU3BOJCTBEHHON OK 07
JeATETbHOCTH Teopernueckoe odyuenue 4 [IK1- TIK3
YyeJioBeKa

Hogeiimie nocTuxeHns XUMHYECKOM HAYKH M XUMHUYECKON TeXHOJIOTHH. Posib XuMuu B 0o0ecrieueHun

9KOJIOTHYECKOH, SHEPreTUYeCKOr Oe30MacHOCTH, Pa3BUTUN MEIULIUHBI.

Ponp xumum B pa3paboTke HOBBIX TEXHOJOTHMIl IpPU HM3rOTOBJIEHWU Jl€Taleld aBTOMOOWIIS, BHUJOB

TOIIMBA, Macell, OXJaKIalouX Kuakoctel. [Ipumenenue cnupros B aBTomooOmie. [IpaBuna nmoucka u

aHaM3a XUMHYECKOW HH(OpPMAIMK W3 pa3IUYHBIX HCTOYHUKOB (Hay4Has M y4eOHO-Hay4dHas

JauTepaTypa, CpecTBa MaccoBoi mH(popMaluu, cetb UHTepHeT)

IIpakTH4yeckne 3aHATHA

[Touck n aHanu3 uHGOpPMALMK O MPUMEHEHUN XMMHUYECKHUX BELIECTB U TEXHOJIOTHI ¢ yueToM Oyayuiei

npoeCCHOHATILHON JIEATEILHOCTH 0 TEeMaM: BaKHeiIlne  MaTepualibl U3 CIUIABOB METAJJIOB,

KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaiabl Uil AJIEKTPOHMKH, 2

HAaHOMATEpHallbl, TEKCTWJIBHBIE BOJIOKHA, WCTOYHUKHA DSHEPIUH, OpPraHUYECKHE aBTOBEILECTBA,

JIEKapCTBEHHbIE BEIIECTBA, OBITOBASI XUMUS, UCIOIb3yeMas IIPH 00CITy)KUBAaHUHU aBTOMOOMIISL.

3amura: [IpencraBieHne pe3ynbTaToB pelieHns B popMe JOKIaa, Pe3eHTallu.

IIpomexyTouyHas aTrecTanys N0 JUCHHUILINHE (324€T) 2

Bcero 72
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU U/ UM YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro kabumHera (HarJsIHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHn4yeckue cpeacTsa o0y4eHHsi: KOMIBIOTEpP C YCTPOUCTBAMHU BOCIIPOM3BEICHUS 3BYKa,
NPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C HKPAHOM, MYJIbTHUMEIUMHAs J0CKa, yKa3Ka-TIpe3eHTep MJis
IIPE3CHTALAMN.

Oo6opynoBanue Jadopatopum U padovYux MecT JIaOOPATOPUM: MEH3YPKH, IHIIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbl, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JAeNUTeNbHble nunuHapudeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
JICKTPOTUIUTKH, JTa00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPHUOOp YIS TOTYICHHS
ra3oB (Wwin npoOUpKa ¢ ra300TBOJHON TpyOKOIt), AepKaTenu Ui IPOOUPOK, CKISHKU JJIs1 XpaHEHUs
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIC LI, CEKyHOMEpHI (TaiiMepsl), MepHble pooupku (Ha 10-20 mi1) 1 MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHast O6aHs (MM TEPMOCTAT), CTEKIISIHHBIE MATOYKH; KOHUYECKHE KOJIOBI
st TuTpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku [Uid TUTpOBaHUs, MeauiuHckue mnpuibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl
IlepeyeHb UCOIb3YyeMbIX YUEOHBIX U3TAHUIA.

1. Xumust a1 npodeccuii U CrienuaaIbHOCTeN TeXHuYeckoro npoduis. Yueonuk, ['abpuensu O.C.,
OctpoymoB N.I' — M.:, OUL] «Akanemus», 2023.

2.T'abpuensn O.C., OctpoymoB U.T"., CnagkoB C.A. Xumus. [Ipaktukym. — M.: OULl «Axagemus»,
2023.

3.I'abpuensu O.C. Xumus. TecTsl, 3agauu, ynpaxaenus. — M.: OUL] «Akagemusy», 2023.

4 Pym3utuc I'.E., ®enpaman @.I'. Xumus: yued. g 10 kn.cpeqn.mk. — M.: [Ipocsemenue, 2023.
5.Pymsutnc I'.E., ®enpaman @.I". Xumus:yueo.nms 1 1kn.cpeqn.mk. — M.: [Ipocsemenue, 2023.
6.I'abpuensu O.C. Xumus. 10 knacc. [Ipodunbueiii ypoBeHs: yueb. 1ist o6meo0pa3oBar.
yupexaenuit / O.C. I'abpuensan, @.H. Mackaes, C.1O. [Tonomapes, B.11. Tepenun. — M., 2023.
7.I'abpuensu O.C. Xumus. 10 knacc. ba3oBsiil ypoBeHb: yued. s o01ieo0pa3oBar. yupexKaIeHu. —
M., 2023.

8.I'abpuensa O.C. Xumus. 11 knacc. ba3oBsiil ypoBeHb: yued. s o0mieo0pa3oBar. yupexkaeHui. —
M., 2023.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBLHOM
T CHATIIAHBI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB 06y‘leHI/I5{ OCYHICCTBIIACTCA IMPEIIoaaBaTeJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAUBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00y4deHHS

OMpCACIIA0T, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMAThb WU ACMOHCTPUPOBATL IO 3aBCPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3YyJIbTaTOB OCBOCHUS Y4YEOHOUM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (nmpenmetnsie pe3ynabTaTsl o quctuminae) u @I'OC CIIO.

Tunbl OllEeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrat 00yuenust .
MeponpusiTHii
I | OcHoBHOe coaepkanne
1 Pa3nes 1. OcHoBbI Popmyauposars
0a3oBble MOHATHS U
CTpOEeHHS BellecTBA
3aKOHBI XUMHUH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHHUM B |XUMHUYECKUX PJICMEHTOB U
U TIPUPOJIa XUMUYIECKOW |COOTBETCTBHH CO MIPUPOTa XUMUYCCKON CBSI3M».
CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3amaun Ha COCTaBJICHUE
XUMHUYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOopMyT
MCXOJIS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTH |(OKCHUIIOB, CYNb()HUIOB, THAPUIOB
U T.11.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKOH CHMBOJIUKU U
Ha3BaHUW COCMHEHUN 1O
HOMEHKJIATYpE MEXITyHApOIHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBHAIIBHBIX HA3BAHUU IS
COCTaBJIICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTHX HEOPTAHUYECKUX
COETMHEHMI OTAENBHBIX KJIacCOB
1.2 | OK 01 [Teprnonnueckuii 3aKOH 1| XapaKTepru30BaTh 1. Tect «Mertammuieckue /
OK 02 tabnuma J{.U. XUMHYECKHE AJIEMEHTH B |HEMETaJJINYeCKHE CBONCTBA,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

Meupeneena

COOTBETCTBHH C UX
MIOJIO’KECHUEM B
IIEPUOMYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUONYECKON CUCTEME
XUMHUYECKHX dj1eMeHToB ..
Meunneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOUIECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTepU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtainyeckue /
HeMeTaJNIMYecKre CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C MX 3JIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
IIEPUOIUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHUYECCKUX peaKum”l

KontpoabHas padora
«CTpoeHue BelecTBa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04
IIK 1

THuIel XUMHUYECKUX
peakuui

CocTraBisATh peakuuu
COEIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakuuu

1. 3amauu Ha cocTaBiIeHUE
YPaBHEHUH PEAKIUN:

— COCIMHEHM S, 3aMELIEHUS,
pasnokeHus, 0OMeHa,

— OKUCJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCIIOJIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAcCe WIH 00BEMY
OJIHOTO U3 y4acTBYIOIIUX B
peaklu BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

DIIEKTPOTUTHIECKAs
JIUCCOLMALNAA U HOHHBII
oOMeH

CocTaBisTh ypaBHCHHS
XUMHYECKHX PEAKIIHH
HOHHOTO OOMeEHa ¢
ydacTUeM
HeOpFaHI/IqGCKI/IX BCIICCTB

1. 3amanus Ha cocTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui”

Pa3pnen 3. Crpoenue u
CBONCTBA
HEOPraHUYeCcKUX
BellecTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHHYeCKuX
BellecTB

KonTpoasnas padora
«CBOHCTBa HEOPraHHYECKUX
BeLIeCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK
01,02.
ITK1
I1K2

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKallu1, HOMEHKJIaType 1
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpeAeICHuE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH

3.2

OK 01
OK 02
OKO03
[1K.1
I1K2

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUIPOKCUOB U COJIEI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C Y4acTHEM MPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOMCTBA U CIIOCOOBI IOJTYYEHHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIEC
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U IIOJIy4YCHUE

29




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

HEOPraHN4YCCKUX BEIICCTB

1. IIpakTHKO-OpPUEHTUPOBAHHBIE
3aJIJaHHUsA 110 COCTABIIEHUIO
XUMHUYECKHUX PEaKIUi ¢ ydacTHeM
HEOPraHUYECKHUX BEIECTB,
WCIIOJIb3YEMBIX JIJISl UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’’

Pa3neus 4. Ctpoenue u
CBOICTBA
OPraHu4eCKuX
BeLIECTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

Konrtpoabsnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01
[1IK.1
[1K2

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposarts
OpraHMYecKUe BEIIecTBa B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amanus Ha cOCTaBIICHHUE
Ha3BaHUH OPraHUYCCKUX
COECIMHEHUH 10 TPUBUAJILHON WIH
MEXKIYHAPOIHON
CHUCTEMATUYECKON HOMEHKJIAType.
2. 3aaHusg Ha COCTaBJICHHE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTACNBbHBIX KJIACCOB.

3. 3agauu Ha ompeeNeHne
npocreien GopmyIibt
OpPTaHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
ITK1
I1K2
I1K3

CBoiicTBa OpraHU4EeCKUX
COeTUHEHNN

VYcraHaBnuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHS MOJIEKYJI

1. 3amaHus Ha cocTaBiIeHUE
YPaBHEHUN XUMUYECKUX pPEaKIUI
C YYaCTHEM OPraHUYECKUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKINN U
TEHETHUYECKOM CBSI3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacuerHble 3a1a4u 11O
YPaBHEHUSIM PEAKLUN C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILECTB .
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHuuyeckux BEILECTB, |KAUECTBEHHBIC PEAKIIMU  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTuEM
IIK1 MPUMEHEHUE B OBITOBOW |COCTUHEHHI OTACTBHBIX |OPraHUYEeCKUX BEILIECTB, B T.4.
[1K2 Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
I1K3 JIESITEIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYeCKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 |OKO01 |CkopocTh XUMHUECKUX |XapaKTepu30BaTh [IpakTHKO-OpUEHTHPOBAHHbIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
IIK1 paBHOBECHE pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
[1K2 TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHUYECKOU
XUMHYECKUX PEaKIUn peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEeHHe puHuuna Jle-
KOHLIEHTpaluu Bemiects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl Ha paBHOBECHS] XUMUYECKOW peaKkIuu
CMeIlleHne XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTs HCTHHHEBIE

Pa3zgen 6. PacTtBopbl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMHU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
OK 07 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
IK1 pacyeTHbIC 3aJaHus Ha
I1IK2 JIACTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 Hccnenosanue coiictB |Mccnenoath Gpusuko- JlaGopaTopHas padora
OK 02 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
OK 04 HWCTUHHBIX PacTBOPOB
[1K1
[1K2

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KaHUe (COAepPKaHUe MPUKIATHOTO MOIYJIs)

7 Pa3pen 7. OuenuBarh mocjaeaAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

JKOJIOTHYECKOMI
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
I1K1-3

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JESATEIIBHOCTH YEJIOBEKA

O11eHMBATh MMOCIEACTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOMN
JIeSITENLHOCTH YeI0BeKa C
MO3UIAMN DKOJIOTHUECKOM
0e30macHOCTH

Pedepar, npezenranusi(c yaetom
Oymyuieit mpodeccuoHanbHON
JESITEIIbHOCTH)

Bo3moxHbBIE TEMBI :

1. BnusiHue aBToMo0Oums Ha
KJIUMAT.

2. bynymue matepuansl s
MAaIlTMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble MaTepuansl 1iist
aKKYMYIIITOPHBIX OaTapei.

4. XvMr4ecKue BeIecTBa s
00CITyKUBaHUST aBTOMOOUIIA.
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