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1 MACIIOPT PABOYE# TPOTPAMMBI YUEBHOW JUCIIMILTAHBI
OV 12. XUMMSI

1.1 ObsacTh npuMeHeHus1 padoueil MporpaMmebl

Pabouast mporpamMma y4eOHOMN JUCIUIUIMHBI SIBJISETCS YAaCThIO MPOrPaMMBbl CPEHETO
(momuoro) ob6mero o6pazoBanus no cnenuanbHocT CIIO 27.02.03 ABTOMatuka u
TeJeMeXaHnKa Ha TPaHCIOPTe (3KEIE3HOAOPOKHOM TPAHCIIOPTE).

[Ipn peanuzanuu paboyedt MporpaMMbl MOTYT HCIIOJIB30BAaThCA Pa3IUYHBIC
oOpa3oBaTeNbHbIE TEXHOJOTMH, B TOM YHCIE JAUCTAaHIMOHHBIE 00pa30oBaTENbHBIC
TEXHOJIOTHH, dJIEKTpOHHOE 00yueHue. Pabouas mporpamMma ydeOHOM TUCIMITIIMHBI MOXKET
OBITh HCIIOJIb30BaHa B MPO(ecCHOHANBHON MOArOTOBKE, MEPEMOATOTOBKE M TOBBIIICHUU
KBaJIM(pUKAIMKU pabodux 1o npodeccusiM: DIEKTPOMOHTEP MO 0OCITYKUBAHUIO U PEMOHTY
yctporictB CLb.

1.2 Mecto yyeOHoM qucuuminnbl B crpykrype OIOII-TIIICC3:

OOmeoOpa3zoBartenpHas TUCLMIUIMHA «XUMUsSD» H3ydaeTcs Ha Oa30BOM YpOBHE B
o01eoOpa3oBaTeIbHOM — IMKJIE  y4eOHOro  IUlaHa  OCHOBHOM  Mpo(ecCHOHAILHOM
00pa3oBaTeNbHOM MPOrpaMMbl YKPYIHEHHBIX TPYIII crieuaabHocTel / mpodeccuit: 27.00.00

TpynoeMKoCcTh TUCIMILIMHBL «XUMUSD Ha 0a30BOM YpOBHE COCTaBJsleT 72 yaca, U3
KOTOpBIX 64 yaca — 6a30BbIN MOTYJIb (6 pa3/esioB) U 8 4acoB — MPUKIAIHON MoAyIb (1 pazaen),
BKJIFOYAIONIUHN TMPAKTUKO-OPUEHTHUPOBAHHOE COJECpKaHWE KOHKPETHOM mpodeccuu wiu
CHELUATbHOCTH.
[IpuknagHON MOy b BKITIOYAET 0uH pasnel. Pazaen 7 «Xumus B ObITY M TPOU3BOACTBEHHOM
NEATEIbHOCTH YelioBeKay peanm3yercs mis cneruanibHoctd CIIO 27.02.03 ABTomaTtuka u
TeJeMEeXaHuKa Ha TPAHCHOPTE (KEIE3HOAOPOKHOM TPAHCIIOPTE) HA MaTe€pralle, CBSI3aHHOTO
C DKOJIOTMYECKOM O€30MaCHOCThI0 U OIEHKOW MOCIENICTBUI OBITOBOM M MPOU3BOJCTBEHHOM
JESITeIbHOCTH, 110 OTPACIsIM Oy yIiiel mpodecCHOHATBHON IS TETBHOCTH 00YYatOIIUXCSl.

1.3 Ilnanupyemblie pe3yabTAaThl OCBOEHHUSI Y4e0HOW JUCHUIINHDI:
1.3.1 enp yueOHOM NUCIUIIIAHBIL:

@opMUpOBaHHE Yy CTYIACHTOB IIPEIACTABICHHUA O XMMHUYECKOM  COCTaBIIFOLLEH
€CTECTBEHHOHAYYHOM KapTWHbI MHpa KaK OCHOBBI NPUHATHS PEIICHUM B KA3HEHHBIX H
ITPOU3BOJICTBEHHBIX CUTYALIUAX, OTBETCTBEHHOT'O MIOBEACHMSI B IIPUPOIHOM CpeIe.

3agaum UCHUILINHBL

1) chopmMupoBaTh HOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHKS XUMUYECKHX ITPOLIECCOB
U SIBJICHUM B OKPYXKarOLIEH cpeze, LEIOCTHOW Hay4YHOM KapTUHbI MHpa, B3aUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BHUTb YMEHUS COCTABIATH (POPMYJIbI HEOPTAHUUECKUX U OPTaHUUECKUX BEIIECTB,
YPaBHEHUSI XUMHUYECKUX PEAKIUH, OOBSCHATh WX CMBICI, WHTEPIPETHPOBATH PE3yJIbTaThI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBath HaBbIKM  MPOBEICHUS  MPOCTEMIIMX  XUMHUYECKHX
HKCIIEPUMEHTAIBHBIX HCCIEOBaHU ¢ COOJIOACHUEM MpaBHJl OE30MaCHOTO OOpaIeHHS C
BEIIECTBAMU U JJAOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMCHHUS HCIIOJB30BaTh HWH(OPMAIMIO XHMHYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;



5) chopmHpoBaTh YMEHHsI IMPOTHO3MPOBATH TIOCIACACTBHS CBOCH CATEIBHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHDKCHMH XHMHYECKOW HAyKh |
TEXHOJIOTUH JI PA3BUTHS COIMATBHON M TIPOM3BOJICTBEHHOM cep.

1.3.2 B pe3ynbTaTe OCBOCHHS YU4eOHOW TUCIIUTIIINHBI 00YUYaIOIIUACS TOJDKEH

yMeTh:

- Ha3bpIBaTh M3YYEHHBIE BEIIECTBA MO "TPUBHAIBHOW" WIH MEXIyHAPOIHOM
HOMEHKJIATypE;

- ONPEAEIIATh: BAJEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB, THUI
XUMHYECKOUN CBSI3M B COCIMHEHUSX, 3apsA] MOHA, XapaKTep CpeAbl B BOJHBIX PacTBOpPax
HEOPraHMYECKUX COCAUHEHUM, OKUCIUTEND U BOCCTAHOBUTEND, IPUHAJICKHOCTh BELIECTB
K pa3JIM4HbIM KJIAaCcCaM OPTaHUYECKUX COCAUHEHUN;

- XapaKTepu30BaTh: JJIEMEHThl MAaJIbIX MEPUOAOB IO HX TOJIOKEHUIO B
[Tepuonuueckoii cucreme [[.M. MenpaeneeBa; oOIIMe XMMUUYECKUE CBOMCTBA METAJIJIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX COCIMHEHU; CTPOCHUE
Y XUMUYECKHE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCTUHECHMUI;

- OOBSACHSATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; MPUPOTY
XUMUYECKON CBSI3U (MOHHOM, KOBAJEHTHOM, META/UIMYECKOM), 3aBUCUMOCTb CKOPOCTH
XUMUYECKOUN PEeaKIUU U MOJ0KEHUSI XUMUUECKOTO PABHOBECHS OT Pa3IUYHBIX (PAKTOPOB,;

- BBINOJHATH XUMHUYECKUH OSKCIEPUMEHT TIO0 PACMO3HABAHUIO BaKHEUIIUX
HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;

- TPOBOJIUTH  CAMOCTOSITEIBHBIM  TMOUCK  XUMHYECKOW  uWHOOpMAIMU ¢
HCIIOJIb30BaHUEM Pa3JIMYHbBIX HMCTOYHUKOB (HAy4HO-MOMYJISIPHBIX W3aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCIOIB30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUH JIJIs1 00pabOTKH U Mepejaur XUMUYECKON HH(OPMAITUH U €€ TIPEICTABICHUS B
paznUYHBIX (opMax; MCIOIB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTHUYECKOU
NEATeIbHOCTY M TIOBCEIHEBHOM J>KU3HU [JIsl: - OOBSACHEHUS XUMHYECKUX SIBJICHUM,
MPOUCXOIAIIUX B TPUPOJE, OBITY W HAa MPOU3BOJCTBE; - OMpPEIEICHUS BO3MOXKHOCTHU
MPOTEKAHUS XWMHUYECKUX TMPEBPAIICHUN B Pa3IUYHBIX YCIOBUSIX M OIEHKH HUX
MOCJICJICTBHUM;

- DKOJIOTUYECKH T'PAMOTHOTO MTOBEICHUS B OKPYKAIOILIEH CpeJIE;

- OLICHKHU BJIMSIHUSI XMMHUYECKOTO 3arpsi3HEHUsI OKPY’KaloIled cpelbl Ha OpraHu3M
YeJIoBeKa U IPYTHE )KUBBIE OPTraHU3MBbI;

- 6e30macHOro OOpaIIeH s C TOPIOYNMHU i TOKCUYHBIMU BEIIECTBAMHU, JTA00OPATOPHBIM
000pyI0BaHUEM;

- PUTOTOBJICHUS PACTBOPOB 33JIaHHOM KOHIIEHTPAIMH B OBITY U HA TPOU3BOJICTBE;

- KPUTHUYECKOM OIICHKH JOCTOBEPHOCTH XMMHUYECKOW WH(MOpMAINH, TTOCTYIAOMEH
U3 pa3HbIX HICTOYHUKOB;

- TIOHMMAaTh B3aUMOCBS3b YYEOHOW IUCIUIUIUHBI C OCOOCHHOCTSIMHU mpodeccuu
podheCCUOHATIBHON JIeSITEILHOCTH, B OCHOBE KOTOPBIX JIXKAT 3HAHUS 110 JAHHOU y4eOHOM
JUCIUTIIUHE.

3HATH:

- B@XHEUIINE XUMUYECKHE IOHATHS: BEIIECTBO, XMMHUYECKHI DJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsI MACChl, MOH, aJUIOTPONUS, U30TOIIbI,
XUMHYECKasl CBS3b, AJIEKTPOOTPULIATENBHOCTD, BaJEHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJb,



MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, BEIIECTBA MOJICKYJSPHOTO M HEMOJEKYISIPHOTO
CTPOEHHUS, PACTBOPHI, IIEKTPOJIUT U HEIIEKTPOJIUT, JICKTPOJIUTHYECKAs JUCCOLHUALNS,
OKHUCJTUTEINb u BOCCTAHOBUTEb, OKHUCJICHHE u BOCCTaHOBJICHHUE,
TErIoBOM 3 EKT peakluu, CKOPOCTh XHMMHUUYECKOW pEeaKIuu, KaTallu3, XUMHUYECKOe
paBHOBecCHUE, YIIEPOIHBIN CKeleT, GyHKIMOHAIbHAS TPYyIIa, H30MEPHs], TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHH: COXpPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
NEPUOUYECKUN 3aKOH;

- OCHOBHBIC TEOPUH XUMHUU: XUMUUYECKOUN CBS3U, IJIEKTPOIUTHIECKON TUCCOLUAIINH,
CTPOCHUSI OPTaHUUYECKUX COCAMHEHUN;

- Ba)KHEWINIME BEIIECTBA M MaTepHUalbl: OCHOBHBIE METAUIbl U CIUIABBI, CEpHas,
COJIsIHAsl, Q30THAsI M YKCYCHasl KHUCJIOTBHI; LIEJIOYM, aMMHUAK, MUHEpaJbHbIE YI0OpEeHMUS,
METaH, dTUJICH, alleTUJIeH, OCH30J, 3TaHOJ, KUPbI, MbLJIA, TJIFOKO3a, caxapo3a, Kpaxmad,
KJIETYaTKa, OCJIKH, UCKYCCTBEHHbBIC U CHHTETUYECKHUE BOJIOKHA, KAYYyKH, IIJIACTMACCHI.

1.3.3 Ilnanupyembie pe3yibTaThl OCBOCHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHne yueOHbIN npeaMer uMeeT npu GopmupoBanuu u pa3Butun OK.

Bri6upaTh criocoOsr
peleHus 3a1a4

- TOTOBHOCTb K TpyAay, OCO3HAaHHC
HEHHOCTHU MAaCTCPCTBA, pr,Z[OJIIO6I/IC;

a) 0a3oBbIe JIOTHYECKHE AeHCTBUSA:
- CaMOCTOATENbHO (OPMYIHPOBATH u

Oo0mmue IInanupyemsble pe3yJbTaThl 00y4YCeHHS
KOMIIETEeHIINH O6mue’ JlucuuninHapuble’
0K 01. B yacT Tpy10BOr0 BOCIMTAHUSA: - BJIAJIETH CHUCTEMOU

XUMHNYCCKHX 3HaHI/II71, KOTOpas
BKJIFOYACT:. OCHOBOIIOJIararoime

npodeccnoHaTbHOM - TOTOBHOCTh K AaKTHUBHOW JESTEILHOCTH | MOHATHS (XUMHUYECKUN DIIEMEHT,
IEeITEIbHOCTH TEXHOJIOTHYECKOMN 51 COIIMAJILHOM | aTOM, JJIEKTPOHHass 000JI0YKa
MIPUMEHUTEITEHO HaIpaBJIEHHOCTH, CIIOCOOHOCTH | aToMa, S-, p-, d-2JIEKTPOHHBIE
K pa3J'II/I‘-IHBIM I/IHI/IIII/II/IpOBaTB, l'IJ'IaHI/IpOBaTI) n Op6I/ITaIII/I aTOMOB, HOH,
KOHTCKCTaM CaMOCTOATCIBHO BBITIOJIHATH TaKYIO MOJ'IeKy.]'Ia, BaJICHTHOCTD,
eI TENILHOCTD; AJIEKTPOOTPHIIATEIIEHOCTb,
- I/IHTepeC K paBHHqHBIM cq)epaM CTCIICHb OKHCJICHUA,
npodecCuoHATIbHON XUMHAYECKAst CBsI3b, MOJIb,
JIeATEIbHOCTH, MOJISIpHAasE ~ Macca, MOJIIPHBINA
OnjajeHne YHHBEPCAIBHBIMH Y4YeOHBIMH | 00bEM,  YIJTICPOMHBIA  CKEJIET,
MO3HABATEILHLIMH ACHCTBUSIMM: (GYHKITMOHATIBHAS TpyIIa,

pagukan, H30MEpHs, H30MEpBHI,
TOMOJIOTUYECKHI PsiJT, TOMOJIOTH,

aKTyaJIH3MpOBaTh npobJeMy, | YTI€BOJOPOABI, KUCIOPOA- H
paccMaTpuBaTh €€ BCECTOPOHHE; a30TCOJEpKAIME  COEAUHEHMUS,
- YCTaHABJIMBAaTh CYILIECTBEHHBIN IPU3HAK WIIH OHMOJIOTUYECKH aKTHUBHBIC
OCHOBaHMS JJIsl CpaBHEHUS, Kiaccuukamy 1 | BEIIECTBA (YyrieBopl, KHPBI,
000011IEHYS; OeJKM), MOHOMEp, MOJIUMEp,
- OIpEHeIsATh e JiesiTenbHOCTH, | CTPYKTYPHOE 3BCHO,
3a71aBaTh BBICOKOMOJIEKYJISIPHBIE
rapamMeTpbl ¥ KpPUTEPUH UX TOCTHIKEHHUS; COCIMHCHHUA, KPUCTAILINICCKAd
- BBIABJIATH 3aKOHOMEPHOCTH p | PCIICTKa, THIIBI  XMMHYECKHX
TIPOTHBOPEYHS B paccmarpuBaempix | PCAKIHMH (OKMCIHTENBHO-
STRICHHASX" BOCCTQHOBHTEINIbHbBIE, JK30- U
b
- BHOCUTh KOPPEKTUBBI B JEATEIbHOCTH, | JHAOTCPMHUHCCKHUE, peaKuun
MOHHOTO  OOMEHa),  pPacTBOp,

1

oTriarojbpHON Gopme, hopMupyembie 00111e00pa30BaTENbHOM JUCIUIIITMHON
2 NucuuiinHapHble (MPEIMETHBIE) PE3YJIBTAThl YKa3bIBAKOTCS B COOTBETCTBUM C MX TOJHBIM Tepeunem Bo ®I'OC COO (B
nocnenHel pegakuuu ot 12.08.2022)

VYKa3bIBaIOTCS JIMYHOCTHBIE W MeTanpeamMeTHsle pe3ynbTatsl n3 @I'OC COO (B mocnenueit pegakuuu ot 12.08.2022) B




OIICHMBATh COOTBETCTBUE PE3YJIBTATOB IIETISIM,
OILICHNBATh PHCKH MOCJIEICTBUI
IeITEIbHOCTH;

- pa3BuBaTb KPEAaTHMBHOE MBIIUICHUE IIPH
PEIICHNH KU3HEHHBIX TTPOOIeM

0) 0azoBble UCC/IeN0OBaTEIbCKHE IeHCTBHSI:

- BJIAJEThH HaBbIKAMH yueOHO-
HCCIICI0BATEILCKOM Hu MIPOEKTHOM
JICSITEIbHOCTH,  HaBBIKAMU  Pa3pellcHUs
pooIem;

- BBIIBJSITH NIPUYUHHO-CIICJICTBEHHBIC CBSI3U

51

aKTyaJIM3UpPOBATh 3aauy, BBIIBUTATh

TUIIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI
JUIL JIOKAa3aTelabCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh IapaMETPhbl U KPUTEPHUU PELICHUS;
- AaHaJIM3UPOBATb IMOJTYYCHHBIC B X0I€
PCUICHUA 3aa4r PCE3YyIbTaTbl, KPUTHUYCCKU
OLICHUBATb ux AOCTOBCPHOCTD,
IMPOrHO3NPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUSIX;

- YMCTb TNICPCHOCUTH 3HaHUA B
[IO3HABATEIbHYIO U IPAKTHUYECKYIO 00JIacTH
KHU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA U3 PA3HBIX
HpPEIMETHBIX 00JIacTel;

- BBIIBUI'aTb  HOBBIE  WJAEH,  IPeAararb
OPUI'MHAJIBHBIC ITOAXObI U PEILICHHUS;

- CIOCOOHOCTh ~ MX  HCIIOJb30BaHMA B
[IO3HABATEIbHOU U COLMAIHON ITPAKTUKE

AJIEKTPOJIUTBI,  HEDJICKTPOJIUTHI,
AIIEKTPOIUTHYECKAS
JIACCOLMAIIA,
BOCCTAHOBHTEJIb,
XAMHYECKOU
XHUMHYECKOE

OKHCJIUTENb,
CKOpPOCTh
peaxiuu,

paBHOBECHE),

TEOPUM U  3aKOHBI  (TeopHus

XUMHYECKOTO CTpOCHUS

OpraHuyeckux Bemects A.M.

bytneposa, Teopust

ANEKTPOJINTUYECKOM

JIACCOLMALMN, TEPUOINYECKUN

3akoH J[.M. Menpeneena, 3aKOH

COXpaHEHUs Macchl),

3aKOHOMEPHOCTH,

CHUMBOJIMUECKUM  SI3BIK  XHUMHUH,

(aKTONOTMYECKHE  CBEICHUS O

CBOWCTBAX, COCTABE, [IOJTyYEHUU U

6e30macHOM WCMOJIb30BaHUH

BOXHEUIIINX HEOPTraHUYECKUX U

OpPTaHWYECKHUX BEIICCTB B OBITY

U MPaKTUYECKOU NeATeIbHOCTH

YEJIOBEKA;

- YMETb BBISBIIITH XAPAKTEPHbBIE

MIPU3HAKU u B3aUMOCBSI3b

W3YUYEHHBIX IOHITUH, TIPUMEHSTh

COOTBETCTBYIOIINE MIOHSATHUS

MpU OMNHCAaHUU CTPOCHUS U

CBOWCTB

HEOPraHUYECKUX u

OpraHMYeCKUX BEIIECTB U HX

MIPEBPALLIECHHIA; BBISIBIISITh

B3aUMOCBSI3b XUMHAYECKUX

3HaHUM ¢  TOHATHSMH U

MIPEICTaBICHUSIMHI JPYTHX

€CTECTBEHHOHAYUHBIX

MPEAMETOB;

- YMETh WCIIOJIb30BaTh

HaWMEHOBAHUS XUMHUYECKUX

COEIMHEHUN  MEXIYHApOIHOTO

COr03a TEOPETUYECKOMN u

IIPUKJIATHOU XUMUU "

TpUBHAJIbHEIC Ha3BaHUs

BOXHEUIITMX BEMIECTB (ITUJICH,

arieTWIeH, TauIepuH, (eHo,

(dhopManbaeruI, YKCyCHast

KHCJIOTa, TJMIMH, yrapHbIA ra3,

VIJEKUCHIBIA ~ Ta3,  aMMHUaK,

ramieHass W3BeCTb, HEralleHas

W3BECTh, IMUTHbEBAs cola U

JPYTHUX), COCTAaBISITH (HOPMYIIBI

HEOPraHUYECKUX u

OpPraHUYeCKUX BEIIECTB,

YpaBHEHHUS XUMHYECKHUX




peakiuii, OOBSICHITh UX CMBICI;

MOJITBEPXKIaTh XapaKkTepHBIC
XHMHYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU M 3alHUCSIMHU
ypaBHEHUMH XAMHYECKHUX
peaKIuii;

- yMeTh yCTaHaBJIUBATh
MIPUHAJICKHOCTh W3YyUYEHHBIX
HEOPTraHNUYECKUX n

OpraHu4CCKuX BCIIICCTB K
OIIpPCACIICHHBIM KjiaccaM n

rpymnmnam COCIMHEHUIA,
XapaKkTepu30BaTh HMX COCTaB M
BayKHEHIITIIE CBOMCTBA;
ONPENENATh BHUBI
XUMHYECKUX CBsI3eH
(KoBajeHTHas, HOHHas,

METaJUTH4YecKasi, BOJOPOIHAs),
TUITBI KPUCTAJUTMIECKHIX PEIIETOK
BEILIECTB; KJIaccu(pUIMPOBaATH
XUMHUYECKHE

peaxIuu;

- cOopMHUPOBATH MPECTABIICHUS:
0 XHMHYECKOH COCTaBIISIIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI
MUpa, POIH XUMHUH B MMO3HAHUU

SIBJICHUI OPUPOIBI, B
(GOpMHpPOBAaHUN MBILUICHUS U
KYJIBTYpBI JUYHOCTH, ee

(bYHKIIMOHAIBHONW TPaMOTHOCTH,
HEOOXOAMMON Uil pelieHus
MPaKTHYECKUX 3a7a4 U
HKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 3710POBbIO
Y IPUPOJHOU CpeJE;

- YMETh IPOBOJUTH PACUETHI I10
XUMUYECKUM  QopMmynam U

YpaBHEHUSAM XUMHUYECKHUX
peakuuii ¢ HCHOJb30BAHHEM
(bU3UIECKUX BEJINYHH,
XapaKTepU3YIOIIMX BeIlecTBa C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMaJibHBIE YCIIOBHUSI) Ta30B,
KOJIMYECTBa BELIECTBA,
UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS TUIS
MPUHATHUS perieHuit B
KOHKPETHBIX JKU3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.

B ob61actn HEHHOCTH HAYYHOI'0O MO3HAHUSA:

- yMeTb  IUIAHUPOBaTb |
BBIIOJIHATD XUMHYECKUH




Hcnons3oBath
COBPEMCHHBIC
cpencTsa TIOUCKa,
aHaImM3a u
WHTEPIpPETAINN
uHpOpMaIU u
WH(POPMAIMOHHBIC
TEXHOJIOTUH JUTs
BBIMIOJIHEHUST 3374
npodeccnoHaTbEHOMI
JeSITeTbHOCTH.

- copmMupoBaHHOCT MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUA  HAyKH U OOIIECTBEHHOM
MPAKTHUKH,

OCHOBaHHOT'O HA Jasnore
KYJIBTYp,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIUKYJIETYPHOM MHUpE;

- COBEpILICHCTBOBAaHME  SI3BIKOBOH U
YUTATENIbCKOM ~ KyJAbTYpbl KaK  CpEe/ACTBa
B3aMMO/ICHCTBHS MEXY JIFOJIbMH U TO3HAHUS
MUDA;

- OCO3HAHUE 1IEHHOCTH HAYYHOM JIESTEIIbHOCTH,
TOTOBHOCTb OCYILECTBJISITh IPOEKTHYIO MU
HCCIIE10BATENbCKYIO JeATEbHOCTD
MHJUBUIYaJIbHO U B TPYIIIIE;

OsnjajeHne yHHBepPCAIbHBIMH Y4eOHBIMH
NO03HABATEJILHBIMU [1eiiCTBUAMU:

B) paGoTta ¢ uHpopMaLueii:

- BIAJETh HaBbIKaMU MOTY4EHUS
MH(pOpMALIMK U3 UCTOUHUKOB PA3HBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYILLECTBIISITh  IOUCK,
AQHaIN3, CUCTEMATU3ALUI0 M HHTEPIPETALHIO
uHpopMalMu  pazIMYHBIX ~ BUIOB U
(bopM npecTaBIeHUS;

- CO3J1aBaTh TEKCTHl B PA3IMUHBIX (hopMarax C
y4eTOM Ha3HaueHus: MH(OpPMAIUU U LIEJIeBOM
ay/IUTOpHH, BBIOMpas ONTHUMAJbHYIO (OpMy
NPEJICTaBJICHUS] U BU3YyaJIN3alllH;

- OLICHUBAThb JIOCTOBEPHOCTb,
JIETUTUMHOCTb MH(OPMALINH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;
- HCIIOJB30BaTh CPeJCTBA MH(POPMAIIMOHHBIX
U
KOMMYHHUKAI[UOHHBIX
pelieHun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3al[MOHHBIX 3aJjad C COOJII0JIEHUEM

TEXHOJOTHUHA B

TpeOoBaHMI SPrOHOMUKH, TEXHUKHU
0e301acHOCTH, TUTHUEHEI,
pecypcocOepekeHusl, TIPaBOBBIX u

ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACTIO3HABAHMS ¥ 3AIIIUTHI
uHpopmaIy, MH(POPMALTMOHHON
0€30IMacHOCTH JTUYHOCTH

AKCIIEPUMEHT (mpeBpareHus
OpPraHMYEeCKUX  BEHIECTB  IIPH
HarpeBaHHM, MMOJTYYCHUE dTHIICHA
U UW3y4YeHHE €ro  CBOICTB,
KAQueCTBEHHBIC  PEaKIMM  Ha

aNbJICTH]Ibl, KpaxMal, YKCYCHYIO
KUCIIOTY; JeHaTypauusi OelKOB
OpY  HArpeBaHWH,  LBETHbIE
peakiuu  OelKOB; IPOBOJUTH
peaknuMu  HMOHHOro  OoOMeHa,
OlnpeneNniaTh  Cpely  BOAHBIX
pacTBOpOB, KaueCTBEHHbIC
peakiun Ha Cynbdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, Ha KAaTHOH
aAMMOHWSE; permiaTh
AKCIIEPUMEHTAIIBHBIC 3a/1a4H T10
TeMam "Merannst" u
"Hemetauibl'") B COOTBETCTBUH C
TpaBUIIAMH TEXHHUKU
0€e30MacHOCTH NpU OOpallleHnH C
BEILIECTBAMH M JIaOOpaTOpPHBIM

000py/IOBaHUEM;  TIPENICTABIIATH
PE3YyIbTaThL XUMHUYECKOT'O
IKCIIEpUMEHTa B (hOpME 3arucu
YpaBHEHHH  COOTBETCTBYIOIIMX
peakiuii U QopMyTHpOBaThH
BBIBOJBl HAa  OCHOBE  OTHX
pe3yIbTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UHPOPMAITHIO,
MOTY4aeMYyto u3 pa3HbIX

HCTOUHHUKOB (CPEJICTB MacCOBOMU
uHpopMalmu, cetb MHTepHer u
Apyrue);

- BJaJeTh OCHOBHBIMH METOAaMH
HAYYHOTO TIO3HAHWSI BEIIECTB H
XUMHUYECKHIX SIBJICHUN
(HabimoieHMe, H3MEpEHHUeE,
SKCITIEPUMEHT, MOJICTIMPOBAHHE);
- YMETh MPOBOJUTH PACUETHI IO

XUMUYECKUM  dopMyIaM |
YpaBHEHUSM XUMHUYECKHUX
peakuuii ¢ HCHOJb30BAHHEM
(bUBUIECKUX BEJINYHH,

XapaKTEepU3YIOIMX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, oObeMa (HOpMaJibHbIE
yCIIOBUSI) Ta30B, KOJUYECTBA
BELIECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUS

JUIl TPUHATHAS PELICHUA B
KOHKPETHBIX JKU3HEHHBIX
CUTYyaLUsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM




OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yYMETh  IUIAHUPOBATH U
D¢ dexTuBHO CaMOCTOSTENTLHOCTH U CAaMOOIIPEICICHUIO; BBITIOJTHSTh XUMHUYECKHN
B3aMMO/ICIICTBOBATH U | - OBJIaJICHHAE HaBbIKAMU y4€OHO- | DKCIIEPUMEHT (mpeBpareHus
pa60TaTL B | MCCIIEOBATEIBCKON, HPOCKTHOfI M | OpraHM4YeCKux  BCLISCTB  IIpHU
KOJIJIEKTUBE ¥ | COIMAIBHOM JICATEIbHOCTH, HarpeBaHHnH, II0JIy4CHHUE dTHUJICHA
KOMaH/Ie. Os.1ajenne YHHBEPCAJILHBLIMM | ;i  y3y4yeHHE €ro  CBOICTB,
KOMMYHUKATUBHBIMUA N€UCTBUAMM: KauyeCTBEHHbIC peakuuu Ha
0) COBMECTHAS 1eATEIbHOCTD: albJICTH/Ibl, KPAXMaJl, YKCYCHYIO
- MOHHMATh u HCTIONB30BATD | kyclIOTy; JCHATYpALHS OEJIKOB
TIpCMYILCCTBA 5 Opd  HarpeBaHWH,  I[BETHHIE
KOMAaHHOM ¥ WHAWBUAYaAJILHON PaOOThI; _ | peakumi  GenkoB;  IPOBOAUTH
- MPUHUAMATH LENH COBMECTHOH | peaxru;m  moHHOTO  0GMeHa,
ACATCIIEHOCTH, 5 onpenensaTh  Cpely  BOJHBIX
OPraHHM30BBIBAT 1 KOOPIMHHUPOBATH ACHCTBHSA | 1o 150008, KAYCCTREHHEIC
O ee NOCTINKCHUIO: COCTABIATH IMIAH | oy pa cymbdar-, KapGoHat-
ACHCTBHH, PacNpENeNaTs POIMM € YHETOM | 'y vonyn aumons;, HA KATHOH
MHEHHUH Y4aCTHHKOB 00CyK1aTh pe3yJbTaThl AMMOHIA: permaTs
COBMECTHOM paboTBI;
AKCIIEPUMEHTAIbHBIE 337a4U 10
- KOOpPAMHUAPOBATh W BBINOJHATH PAabOTy B Tenant "MeTamwm" "
YCIOBUSIX ~ PEAIbHOTO, BUPTYaIbHOTO H | ,, "
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS; Hemeranmi") 8 coorserersun ¢
NpaBUIAMH TEXHUKHU
- OCYLIECTBJISTH MO3UTUBHOE CTPATETMUYECKOE
OBCICHHC B  DANMUHBIX  CHTYALX, 0€30MacHOCTH TpU OOpAIIEHUH C
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITH BCLICCTBAMU 1 JIA00PATOPHEIM
e —— 000pyJIOBaHUEM;  IIPEACTABIATH
Ob.1azenne yHUBepcaTbHbvy | PE3YBTaTh! XUMHYECKOTO
peryisiTUBHbIMU J1eiiCTBUSIMU: OKCICpUMCHTA B (opme samicn
I) NpUHATHE ce0sl M APYTHX JIIOIeN: YPaBHCHHH  COOTBCTCTBYIOIIHMX
- PMHUMATL MOTHBBI U apryMeHTHl apyrux | PS3KIHMA M Qopmymuposats
moneii  mpu  aHanuse  pesyiprarop | BPIBOABL - Ha - OCHOBC  STHX
JIeITeIbHOCTH; pe3yJIbTaToOB
- IPU3HABaTh CBOE MPAaBO W TPaBO JPYIHX
JIIOJCH Ha OIIMOKH,
- pa3BHUBaTh CHOCOOHOCTH TMOHHMAaTh MHUP C
TIO3ULIMU JPYTOTO YEJIO0BEKa;
OK 07. B 00/1acTH 9KOJI0THYECKOT0 BOCIUTAHUS: |- CHOPMHUPOBATH MPEICTABICHUS:
ConeiicTBOBaThH - c(opMHUpOBaHHOCTH AKOJIOTHYECKON | O XMMHUYECKOM COCTaBJISIOIIEH
COXPAaHEHHUIO KYJIBTYPbI, TTOHUMAaHWE BIUSHHS COIMAIBHO- | €CTECTBEHHOHAYUYHON KapTHUHBI
OKPY’KAIOIIEN Cpeibl, | J)KOHOMUYECKUX TIPOLECCOB HA COCTOSIHME | MHPA, POJIM XMMHH B MO3HAHUH
pecypcocOepexeHuro, | MPUPOIHON M COUMATBHON CPEbI, OCO3HAHME | ABJICHUM MIPUPOJBL, B
IPUMEHATH 3HAHUS 00 | TIOOATBHOTO ~ XapaKTepa  JKOJOTHYECKUX | GOPMHUPOBAHUU MBIIUICHAS H
U3MEHECHUU KJIMMATa, HpO6J’I€M; KYJIBTYPBI JIMYHOCTH, €e

MIPUHIIUTIBI
OEpEKITUBOTO
IIPOU3BOJCTBA,

3¢ heKTUBHO
JIECTBOBATD B
YpE3BBIYANHBIX
CUTYaLUsIX.

- TUIAHUPOBAHME M OCYIIECTBICHUE ICHCTBHIA
B OKPYXKAarOILLIEH Cpele Ha OCHOBE 3HAHWS
LeJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,
AKTUBHOE HEIIPUATHE IEHCTBUMN, IPUHOCSILNX
BpEJl OKpYXKAIOIIEH Cperie;
- yMeHHue IIPOrHO3UPOBATH
HeOJIaronpusITHbIC JKOJIOTUYECKHE
MIOCTIEICTBUS MIPEAIPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

- paCILIUpEeHHEe  OIIbITa JEATEIIbHOCTU
HKOJIOTMYECKON HAIIPaBIECHHOCTH;

- OBJIaJICHUC HaBBbIKaMH yqe6Ho—

(GYHKIMOHATBHOM TPaMOTHOCTH,

HEOOXOMMMOW ISl peIICHUS
MIPAKTUICCKUX 3a1a4n
DKOJIOTUYECKH  OOOCHOBAHHOT'O

OTHOILEHHS K CBOEMY 3JI0POBBIO
U IIPUPOJHOU CpEE;

- yMeTb COONIOAATh IpaBUIIa
HKOJIOTHYECKH LIeJIECO00PA3HOr0
NOBE/ICHUSI B OBITY M TpPYyIOBOM
JIEATENbHOCTH B LEJIsIX
COXPaHEHHsI CBOETrO 3/10pOBbs U
OKPY>KaroLIe! IPUPOTHON CPEIbL;




HCCIIEIOBATENBCKOM, IIPOEKTHOMN U | yIUTHIBATh OIaCHOCTh
COLIMAJILHON JIEATEIILHOCTH; BO3JICHCTBUS Ha KUBbBIC
OpraHu3Mbl OIPENETICHHBIX
BEILIECTB,  IIOHMMas  CMBbICI
MIOKa3aTesst MIPEAEIbHON
JIONYCTUMOW KOHLIEHTPALUU
IIK 2.1 - yYMEHHE ONpeieNisTh KOHCTPYKTHUBHBIE | - CHOPMHUPOBATH IPEACTABICHUS:
ObecrieunBaTh 0COOEHHOCTH CUCTEM CUTHAJIM3allMHU, | O CBOMCTBAX METAJLIOB, CIUIABAX,
TEXHUYECKOE LEHTpaIn3aluu u OJIOKMPOBKH, | BUIaX  KOppO3uW,  00JacTu
o0cTyXKUBaHUE JKEJIE3HOJOPOKHOU ABTOMATUKH U | IPUMEHEHUS HEMETAJUIMYECKUX
YCTPOMCTB  CHUCTEM | TEJIIEMEXaHUKU; u KOMIIO3ULIMOHHBIX
CUTHAJIM3AIUH, - TOHUMaHHWE CHUCTEeMbl TEXHHUYECKOIO | MaTepUasoB, CBOMCTBax
LEHTpaIU3aluu U | OOCTy)KMBaHM W PEMOHTa  CHUCTEM | HEOPraHUYECKHX u
OJIOKUPOBKH, CUTHAJIM3ALINH, LEHTpaTN3alun U | OPraHuYeCKHUX COCTMHCHU,
KEJEe3HOAOPOKHON OJIOKUPOBKH, JKEJIE3HOJJOPOKHOI | 6e30macHOM MCMOJIb30BaHUH
ABTOMATUKH U | aBTOMATUKH U TEJIEMEXaHUKHI BOXHEUIIINX HEOPTaHUYECKUX U
TeJIEeMEXaHUKH OpPraHHYECKUX BEIIECTB B OBITY
U MPaKTUYECKOU NeATeIbHOCTH
YeJIOBEKa.

B PE3YIbTATC OCBOCHHU:A IIPOIrPAMMBI y‘I€6HOl“O npcamMeTa pCaln3yCTCs IIporpamMmma

BOCIIMTAHUS, HamlpaBieHHas Ha (OPMUPOBAHUE CIIEAYIOIIMUX JUYHOCTHBIX PE3YJIbTATOB
(JIP):

JIP 2 IlposBisitoliMid aKTHUBHYIO TPaXIAHCKYIO MO3UIUI0, AEMOHCTPUPYIOIIUI
MIPUBEPKEHHOCTh NPUHLMUIIAM YECTHOCTH, MOPSJAOYHOCTH, OTKPBITOCTH, YKOHOMHUYECKH
AKTUBHBIN M yYACTBYIOIIHUN B CTYIECHUECKOM U TEPPUTOPUAIBHOM CAMOYIIPABICHUH, B TOM
YyuCl€ Ha YCIOBUSAX JOOpOBOJBYECTBA, MPOAYKTHUBHO B3aUMOJACUCTBYIOIIMA U
YYaCTBYIOIIMM B IE€SITEIbHOCTU OOLIECTBEHHBIX OpraHu3aluii.

JIP 4 IIposiBnsAronuii 1 AEMOHCTPUPYIOIINI YBAXKEHUE K JIFOASAM TPyZAa, OCO3HAKOIIUN
LEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics K (OpMHUPOBaHHMIO B CETEBOH cpene
JMYHOCTHO U MPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «IIU(GPOBOTO CIIEIa.

JIP 16 IlpuobGperenre oOydarOIMMMHCS COIUATBHO 3HAYMMBIX 3HAHHUM O MpaBUIIax
BEJICHUS HKOJIOTMYECKOT0 00pa3a KU3HU O HOPMax U TPaJAULIUIX TPYJOBOU NEATEILHOCTH
YeJlioBeKa O HOpMax H TPAIUIUSAX TIOBEACHHS YEJIOBEKA B MHOTOHAIMOHAIBHOM,
MHOTOKYJIbTYPHOM OOLIECTBE.

JIP 23 TIlonyueHue oOy4arOUIMMHUCS  BO3MOXHOCTH  CaMOPACKPBITUS U
camopeanu3anus JUYHOCTH.

JIP 30 OcyuiecTBAsIOMUNA TOUCK U UCIIOJIb30BaHUE HH(POPMALIMH, HEOOXOIUMOM JIJIst
() PEKTUBHOTO BBIMOJHEHUS PA3JIMYHBIX 3ajlad, MPOGEeCCHOHAIIBHOTO U JUYHOCTHOTO
pa3BUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/IbI Y4eOHOI padoThl

Bun yueOHo# padoThI

O0BEéM B yacax

O0BéM 00pa3oBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIATIIIUHbI

72
B TOM YHCIIE:
OcHOBHOe coiep:KaHue 72
B TOM YHCIIE:
JICKIIUH, YPOKHU 34
MPAKTUYECKUE 3aHATUSA 28
71a00paTOPHBIE 3aHATHS 10
IIpodeccuonanbHO-OpHEHTHPOBAHHOE COlePKAHME
B T.4..
TEOPETUIECKOe O0yueHUe 34
MPAKTUYCCKHUE 3aHITHS 28
1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHbIE Pad0ThI 2
B coomeemcmeuu c yueOHviM naanom no umozam 1 cemecmpa ammecmayusi
nposooumcst 6 hopme KOHMPOILHOU Padbomul.
[IpomexyTounas arrectanus (B popme nuddepeHIInpOBaHHOTO 3a4€Ta) 2




2.2 TemaTu4yecKui NJIAH U COAEPKAHUE YIeOHON JUCHUIIMHBI

1 2 3 4
dopmMupyemblie
KOMIIEeTEeHIIU U
HaunmenoBaHmue
O —— Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKkTU4ecKue v JadopaTopHble 3aHATHS, Oo0bem (OK),IIK n
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst 4yacoB JINYHOCTHBIE
pe3yJbTaThbl
(JIP)
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU 8
Tema 1.1 CtpoeHue 1.1.1 OcHOBHBIE IOHATHS U 3aKOHBI HEOPraHWYECKOH U oOmeit xumun. [lepuogudeckas cucrema OK 01 OK 02
aTOMOB. xumuyeckux ementoB [I.1. MenaeneeBa. CTpoeHue aroma JIP 16,23,30
Hlepuonuueckuii Cojep:kanue yueOHOro MaTepHaa
3aKOH U CoBpeMeHHasi MOJIEeNb CTpoeHUs aromMa. CHMBOJIMYECKUH SI3bIK XMMHUW. XUMHUYECKHM 3JIEMEHT. JJIEKTPOHHAs
nepuoanIecKas KoHurypauusa aroma. Kiaccupukanuss XUMHYECKUX D3JIEMEHTOB (S-, p-, d-ayieMeHThl). BaneHTHble
CUCTCMA XUMHUYCCKUX | 351eKTpOHBL. BajleHTHOCTb. DJIEKTPOHHAs MPUPOAAa XUMHUYECKOH CBS3U. DJIEKTPOOTPULATENBHOCTh. Buabl
snemenToB JI.1. XAMHYECKOH CBSI3M (KOBAICHTHAsL, MOHHASI, METAIUTMYECKast, BOAOPOIHAST) U CIOCOOBI €e 00pa3oBaHusl.
Menneneesa [Teprommueckas cucrema xumudeckux anneMeHToB J[M. MenneneeBa. ®@usnueckuii cMbicn Ilepruoanyeckoro 2
3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTU W3MEHEHHs CBOWCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUM C TIOJIOXKEHHMEM XHUMHMYECKOro sniemeHta B Ilepuomrdeckoit
cucreme. MupoBo33peHUYECKOe U HayqHoe 3HaueHue [ lepuoanueckoro 3akona /I.1. Menneneesa. [Ipornoss JI.1.
MenneneeBa. OTKpHITHE HOBBIX XUMUYECKHX JIEMEHTOB
1.1. 2 IIpakTuyeckoe 3ansitue Nel PerieHne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aja4 10 TeMeE:
"OCHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHHUSIM XUMUYECKUX peaKiiuii” OK 01 OK 02
IMpopuiabHbie U NPOPECCHOHAIBHO 3HAYUMBbIC JJIEMEHTbI COAepPKAHUA: XUMHUUYECKUE SIBJICHUS B 2 MK 2.1

OCHOBE TEXHOJIOTUYECKUX OINepalil Ha NPeANpUATUIX KEJIE3HOJOPOKHOTO TpaHCIOpTa (HarIaBKa mpu
PEMOHTHBIX paboTaxX, HAHECEHHE JTAKOKPACOUHBIX MOKPBITHH).

JIP 2,4,16,23,30




2

1.1.3 IIpakTuyeckoe 3ansaTHe Ne2 PemieHue mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aj]ad M0 TeMeE:
Ilepuoauueckas cucrtema xumuuyeckux anemenToB .M. Menneneesa. CtpoeHue atoma

IIpopuiabHble U NPO(PECCHOHATBHO 3HAYUMBbIE 3JIeMEHTHhI coaep:kaHuss. OCHOBHbIE XMUMHUYECKHUE
3aKOHBI, TEOPUU M YUEHHUS CIIOCOOCTBYIOT 0Oojiee MOJHOMY W OCO3HAHHOMY HMOHUMAaHHIO XHMHYECKHX
MpoLEeCCOB TSl (POPMHUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS; KAaK OCHOBBI JUISl KOJJMYECTBEHHBIX PacyeTOB U
peiCHUA MHOTUEC paCUYCTHBIC 3a/Ja4X IMIPAKTHYCCKOI'O0 U TCXHOJIOTHYCCKOI'0 3HAYCHH .

OK 01 OK 02
K 2.1
JIP 2,4,16,23,30

1.1.4 IlpakTuyeckoe 3anHsiTue Ne3 PerieHue 3KCIIEpUMEHTAIBHBIX 3a7a4 10 TeMe: THIbl XUMUYECKHUX
cBsA3el. TUIbI KPUCTAIUIMYECKUX PELIETOK

IIpodunbHbie U NMpodeccHOHANTBHO 3HAYMMBbIE JJIEMEHTHI coAep:kaHusi. BemectBa ¢ aTOMHOU U
METaJUTMYECKOM KPUCTAUTMYECKUMH PEIIeTKaMU KaK KOMIIOHEHTBHI MOJIYIPOBOJHUKOBBIX MaTEpPHAJIOB,
(hOTOAIEMEHTOB, TMO/I0B, HHTETPATBHBIX U SJICKTPUUECKUX CXEM.

OK 01 OK 02
JIP 2,4,16,23,30

Pa3nea 2. XumMnueckne peakuumn

10

Tema 2.1 Tumer
XUMHYECKUX PEAKIUI

2.1.1 Knaccudukaius 1 THIIbI XAMUYECKUX PEAKIIUH HEOPraHWYECKUX COCITUHCHHUM

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanys v TUnbl XMMHYECKMX PEAKIUil C ydacTHeM HeopraHuueckux BemiecTB. CocTaBieHHE
ypaBHEHUH peaKIfil COeTMHEHHU S, Pa3JI0KEeHUs, 3aMEeIeHUs, 0OMEHA, B T.4. PEaKIIUi TOPEHHUS, OKUCIICHUS -
BOCCTAHOBJICHHUSI.

VYpaBHEHUsSI OKHUCIEHHS-BOCCTAaHOBIIEHUs. CTeneHb OKHUCIeHHUs. OKUCIUTENb M BOCCTAHOBUTEINb.
CocraBneHrne ¥ YpaBHMBAaHUE OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUA METOAOM 3JIEKTPOHHOIO
Oamanca. OKHCITUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU B MPHUPOJE, MPOU3BOACTBEHHBIX MpOIECCaX H
KU3HEESITEIIbHOCTH OPTraHU3MOB.

2.1.2 Ilpaktuyeckoe 3ansitue Ned4 PemreHue skcriepuMeHTaNbHBIX 3a7ad 1o Teme: "OKHUCIUTEeNbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINH"

IIpoduibHbie U NPodgecCHOHAIBHO 3HAYMMBbIE JIEMEHTBI COAEPKAHMSA. 3HAUCHHE OKHUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX pEaKUMHd B TMPUPOJE M HA MPEANPUATHAX IKEIE3HOIOPOKHOM OTpaCciu.
OKHCAUTENEHO — BOCCTAHOBHUTENBHBIE MPOIECCH KaK OCHOBA MPOIIECCOB KOPPO3HHM METAJIOB, pabOTHI
XUMHUYECKUX UCTOYHUKOB TOKA U aKKyMYJISTOPOB H T.1.

OK 01 OK 02
IK 2.1
JIP 4,16,23,30




1 2 3 4
Tema 2.2 2.2.1 PacTBOpeHME KaK (PU3MKO-XUMHUUECKHI MPOIIECC. OK 01 OK 04
DJIEKTPOJIUTHYECKASA K 2.1
AUCcouHANNA U JIP 4,16,23,30
MOHHBII 00MeH Coaep:xaHue yueOHOro MaTepuaJia
Teopus snexkTpoauTHueckoil nuccounanuu. MoHbl. DneKkTpoauTsl, HEINEKTPOIUTHI. Peaknun MoHHOTO
oomena. CocraBieHue peakiuii MOHHOro OOMEHa IMyTEM COCTaBJICHHS WX MOJHBIX M COKPAILICHHBIX
MOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakluy. 3aJaHusl Ha COCTABIIEHUE MOHHBIX PEAKIIHiA. 2
[IpakTHueckoe UCIOIB30BaHUE PEAKIM HOHHOTO 0OMEHA M THIIPOJN3a B TEXHOJOTHYECKHX MpoIeccax
KEJIE3HOJOPOKHOr0 TpaHcnopra. [loHsTHs: TambBaHOCTErHs, TajJbBAaHOIUIACTHKA, UX IPAKTUYECKOE
3HAYEHHE B JKEJIE3HOIOPOKHOM XO35HCTBE.
2.2.2 JlaGopatopHoe 3austue (padora) Nel "lccinenoanue cBoiicTs anmektponutoB. Onpenenenne pH
cpelbl pacTBOPOB. Teopust ANEKTPOTUTHIECKON AUCCOIHAITIH" OK 01 OK 04
IIpo¢punbHbie u MpodeccHoOHATBHO 3HAYUMbIE 3JIEMEHTBI COAePKAHUSA. AKKYMYJISITOPBI: IPUHLIUI UX 2 1K 2.1
pabotsl, ux npumenenue B CLIb. JIP 4,16,23,30
2.2.3 JlaGopaTopHoe 3ausiTue (padora) Ne2 "Peakiuu nonHoro oomena. ['naponus comneir"
IIpodpunbubie u mnpodecCHOHAIBLHO 3HAYMMBbIE JJIEMEHTHI cojaep:kaHus. [IpuMmeHenue Ha OK 01 OK 04
KEJIE3HOJOPOKHOM TPAHCIOPTE peakUuud HOHHOTO OOMeHa [UIsi YMSTYeHUs BOJAbl (CHUYKEHHE 2 K 2.1
KOHIeHTpanuy HoHoB Ca?* 1 Mg®"). T'uposiu3 Ha NpenpUATUSX KeIe3HOI0POKHOTO TPAHCIOPTA. 7P 4,16,23,30
Pa3nes 3. CTtpoeHue BemecTBa U CBOMCTBA HEOPraHUYECKUX BelleCTB 14
Tema 3.1 | 3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HEOPTAaHUIECKUX COCTMHEHUM. OK 01 OK 02
Knaccudukanus, K 2.1
HOMEHKJIaTypa u JIP 4,16,23,30
CTpOCHHC Conepxanue y4e0HOro Mmarepuajia
HEOPTaHHHCCKUX [Tpenmer Heopranudeckoil xumuu. Knaccudukanus HeopraHuueckux emiecTB. IIpocTeie u cinoxkHbIe
BCIICCTB BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIMIECTB (OKCHUIBI, TUIPOKCUIBI, KUCIOTHI, CONM). B3anMocBs3b
HEOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSIHUA BemecTBa. Kpucramnueckue u aMop(HbI€ BELIECTBA. 5

Tunel KPpUCTAJINIMYCCKUX PCUHICTOK (aTOMHaH, MOJICKYJIsIpHAs, MOHHAs, MCTaJ'IHI/I‘-ICCKaﬂ). 3aBUCHMOCTD
(bI/ISI/IquKI/IX CBOMCTB BeIlleCTBA OT THUIIA KpPICTElJ'IJ'IPI‘-ICCKOfI PCLICTKU. 3aBHCHMOCTh XHUMHYECKOU
aKTMBHOCTH BEIIIECTB OT BHJAa XHMMHUYECKONl CBSI3M M THIIA KpHCT&HJ’IH‘-ICCKOfI PCHICTKU. HpI/I‘-II/IHBI
MHOFOO6p8.3H5{ BCIICCTB




1 2 4
3.1.2 [IpakTHyeckoe 3ansiTHe NeS PereHue sKkcriepuMeHTaIbHBIX 3a7a4 110 TeMme: YKnCThie BelecTBa 1
cMmecu. J[ucrnepcHbIe CUCTEMBI. OK 01 OK 02
IMpoduiabHbie U MPOGeCcCHOHAIBHO 3HAYNMBbIE 3JIEeMEHThI cofep:kaHusi. CTEKIOIIAaCTUK KaK OCHOBA K21
115t m3roroiieHus aetaneit CLIb. JIP 4,16,23,30
Tema 3.2 ®wusuko- | 3.2.1 Meramisl. [Tonoxenne B [ICXD JI.M. MenneneeBa, ocobeHHocT cTpoeHus. Kopposus metaiios. OK 01 OK 02
XMMHYECKHE CBOMCTBA | METOIbI 3allIMThl KOHCTPYKLHI OJABUKHOTO COCTaBa TIK 2.1
HEOPTraHUYECKHX JIP 4,16,23,30
BCHICCTB Coaep:kanue yueOHOIro MaTepuasa
Mertamnel. O0mue ¢pu3nvyeckue U XMMHYECKHe CBOicTBa MeTayuioB. CriocoObI NOJy4YeHHs. 3HaueHHE
METaJUIOB U HEMETAIIOB B IPUPOJIE U KU3HEACATEIBHOCTH YeJIOBEKa U OpraHu3MoB. Kopposus MeTasios:
BU/Ibl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3UU
3.2.2 [IpakTunyeckoe 3ansiTue Ne6 PenieHue skciepuMeHTaIbHBIX 3a7a4 no Teme: "MeTtamibl"
IIpoduibHbie H IpodecCHOHATBHO 3HAYMMBIE 3JIEMEHTHI COAePKAHU. [[J151 TMHUI CBSA3HU U YyCTPOUCTB OK 01 OK 02
CUTHanM3anuu, neHtpanuzanuu u OnokupoBku (CLIb) HeoOXoAMMBbl CTalleaTlOMHHEBBIE  IPOBOJA. [K 2.1
MenaHblii U JTaTYHHBIM NPOKAT MCHOJB3YETCsl IPU M3rOTOBJIEHUU U peMoHTe netanei CLIb, pa3nuunoii JIP 4,16,23,30
anmnaparypsl )KeJIe3HOJOPOKHOM aBTOMATUKH U CBSI3H.
3.2.3. Hemeramnsl. [Tonoxenne B [ICXD J[.U. MenneneeBa, 0cOOEHHOCTH CTPOCHUS OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Coaepixanue yueOHOIro MaTepuasa
Hemerannsl. O6mue ¢puznyeckre 1 XuMUYECKre CBOMCTBA HeMeTauIoB. TUITHYHbIE CBOWCTBA HEMETAJIOB
IV- VII rpynn. Knaccugukaius 1 HOMEHKIIaTypa COeIMHEHUI HemeTaioB. [IpuMeHeHue BakHeHImx
HEMETAJJIOB U UX COCJUHEHUH B JKeJIEe3HOJOPOKHOM X03siicTBe KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B
IIpUpoIE
3.2.4 llpakTnueckoe 3ansaTue Ne7 Perenne skcriepuMeHTaNbHBIX 3a7a4 1o Teme: "Hemetanst"
IIpo¢guabHbie 1 NpodecCHOHAIBLHO 3HAYNMBIE JJIEMEHTHhI coAep kaHus. VIHepTHbIE ra3bl UCIIOIb3YIOT
B CHCTeMaX CHUTHAJIU3al{{, LEHTpAIU3allMd W OJIOKUPOBKH JUISl 3allOJIHEHUS AJIEKTPOBAKYYMHBIX OK 01 OK 02
npubopos. CeneH — OCHOBA JJIsi U3TOTOBJICHUS BBIIpsIMUTENEH U (poToriemeHToB. KpemHuuii — a1eMeHT K 2.1
MHTETrpalbHBIX MUKPOCXEM CHCTEM YIIpaBJICHUS ABM>KEHHEM 1oe31oB. KapOua KpeMHuUs KaKk KOMIIOHEHT JIP 4,16,23,30

BAPUCTOPOB,  MPUMEHAEMBIX B  YCTPOMCTBAX  aBTOMATHYECKOTO  PETyJIUPOBAHUA  CTPEJIOK
KEJIE3HOJOPOKHBIX ITyTel U Mepee31oB.




1 2 3 4
Tema 3.3 | 3.3.1 ['eHeTn4eckas CBSI3b HEOPTaHUUECKUX COCTMHCHUI OK 01 OK 02
Nnenrudukanus HroroBasi kouTpoJbHasi padora Nel IIK 2.1
HEOPTraHUYECKUX JIP 4,16,23,30
COCZIMHEHUH Conep:kaHue y4e0HOro MaTepuasa
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCHIOB, TUJIPOKCUIOB, KUCIOT,
cojied U Jip.). 3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCAMHEHUH, 2
BBICIIIUX OKCHJIOB M THAPOKCHIOB. MneHTuduKkamms HeOpraHMYEeCKHX BEIISCTB C HMCIOIH30BAHHUEM HX
(U3UKO-XMMHYECKUX CBOWCTB, XapaKTEPHBIX KaU€CTBEHHBIX PEAKIIHA
Hmoz I cemecmpa: MakcumaibHas yueOHasi Harpy3ka (Bcero) 32
O0s13aTenbHas ayuTopHas yuaeOHast Harpy3ka (Bcero) 32
MPAKTUYECKHUE 3aHSITUS 14
naboparopHble 3aHATHS (pPabOTHI) 4
KOHTpOJIbHAs paboTa 5
Pasnen 4. CTpoeHue u CBOMCTBA OPraHMYeCKUX COeHHEeHUI 32
Tema 4.1 | 4.1.1 IlonsTue 06 OpraHMYECKUX BEIIECTBAX, UX MPUMEHEHHUE HA KEJIE3HOU J0pore. OK 01 OK 02
Knaccudukanus, K 2.1
CTPOECHHE u JIP 4,16,23,30
HOMEHKJIATypa Conep:xxanue y4eOHOro MaTepuaa 2
OpraHUYEeCKUX [losiBneHue u pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipeamer oprannyeckoi xumun. MecTo U 3HaueHue
BEIIIECTB OpraHUYECKON XMMHUU B CHCTEME €CTECTBEHHBIX HayK. XUMUYECKOE CTPOCHUE KaK MOPSIOK COCTUHEHUS
aTOMOB MOJIEKYJIE COIIACHO UX BaJ€HTHOCTH. [I[puMeHeHne oprannyecKknx BEIEeCTB Ha KEJIe3HOM Aopore
4.1.2 Teopust A.M. bytneposa. Knaccudukaiius opraHuuecKkux BeIIecTB. OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuasia 2

[lonoxeHns TeOpuH XUMUYECKOTO CTPOCHMSI OpraHuUYecKuX coequHennii A.M. byrneposa. Yrnepoausiii
CKEJIET OpPraHWYECKOW MOJIEKYJIbl 3aBHCUMOCTb CBOMCTB BEIIECTB OT XHMHMUYECKOIO CTPOEHHS MOJIEKYIL.
M3omepust u m3omepsl. [lonstue o ¢yHkumonansHoi rpymnme. Pagukan. [IpuHmmmns! kiaccupuKanuu
OpPraHUYECKUX COENMHEHU. MeXayHapoaHas HOMEHKIIATYypa U IPUHLMIIBI HOMEHKIIATYphl OPraHUYECKHUX
COEIMHEHUI
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Tema 4.2 CgpoiictBa | 4.2.1 AnKaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKHH PS/I. OK 01 OK 02
OpPraHUYECKUX K 2.1
COEIMHEHUI JIP 4,16,23,30
Conep:kanue y4eOHOIro MaTepuaa
[IpenenpHBIC YTIEBOAOPOIBI (ATKAHBI M ITUKIOATKaHbI). OCOOCHHOCTH KIIaCCH(PUKAIIMN U HOMEHKJIIATYPHI,
nzoMepusl, (pusnueckue CBOICTBa, XMMHYECKHE CBOICTBA, CIIOCOOBI MOJydyeHHUs. ['opeHrne MeTaHa Kak
OMMH W3 OCHOBHBIX HCTOYHHUKOB TeIJIJa B TPOMBIIUIGHHOCTH U ObiTy. CBOWCTBA NPUPOJHBIX
YTIEBOJOPOAOB, HAX0XKICHUE B IPUPOJIEC U IPUMEHEHHUE aJIKaHOB.
4.2.2 IlpakTuueckoe 3ansaTue Ne§ PerieHue skcnepuMEHTANBHBIX 334a4d Mo Teme: "CpaBHHUTENbHAs
XapaKTepUCTHKA METaHa U 3TaHa"
IIpopunbubie U npodeccHOHATBHO 3HAYMMbIE 3JIeMEHThI cojep:kaHusi. Kuakue yrieBoaopoibl OK 01 OK 02
(OeH3MHBI, KEPOCUHBI, COJSPOBbIE Macia, Ma3yT) - B KayeCTBE IOPIOYEr0 B JBUTATESX BHYTPEHHETO 1K 2.1
CrOpaHus MOJIBUYKHOTO COCTaBa KEJIe3HOAOPOKHOT0 TpaHcnopTa. TBep/bie yriieBoopo bl (mapadunbl) — JIP 4,16,23,30
KOMITOHEHTBHI JKUJKUX CMa30K, CIIOJIb3YEMBIX JJIsl cMa3ku aetaneit u y3inos CLIb.
4.2.3 Ankensl, ankaauensl. CocTaB M1 OCOOCHHOCTH CTPOCHUS OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Coaepixanue yueOHOro MaTepuasa
HenpenenbHble (ankeHbl, alkKuHBI M ankaaueHbl). OCOOEHHOCTH KIacCU(UKALIWU U HOMEHKIATYpBHI,
nu3zomepus, pU3nuecKue CBOMCTBA, XMMUYECKHE CBOICTBA, CIIOCOOBI OTy4YeHHs. [ opeHue aleTusieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHH Ul CBAPKU M PE3KU MeTasuloB. IIpakTnueckoe npuMeHeHue
QJIKEHOB U JIKAJINEHOB B JKEJIE3HOJLOPOKHOM XO35IMCTBE
4.2.4 llpakTnueckoe 3ansitue Ne9 PernieHne skcriepMMeHTAIbHBIX 3a7a4 1o Teme: "[lonyuenue sTuneHa
Y U3y4YEHHUE €ro CBOMCTB"
IIpo¢gunbHbie U NpodeccHOHATBLHO 3HAYUMBbIE JJ1eMEeHThI coJep:kanus. [[puMeHeHns noauMepoB Ha OK 01 OK 02
MPEANPUATHAX KEIE3HOMOPOKHOIO TPAaHCIOpTa JUIS 3JIEKTpou3oisiuuy, IIpoaykTsl monumepuzanun K 2.1
OKCHJIa OTWJIEHAa — DJMOKCHJ (KOMIIOHEHT JIOKCHIHOM CMOJIBI) TpPUMEHSeTCS M 3allUBKU JIP 4,16,23,30

TpaHc(hOpPMATOPOB, KOHTYPHBIX KaTylleK U Jpocceleid, KOTOpble 00ecleuyrnBaloT YCTONYHMBOCTD
anmnapaTypsl K yaapam U 3JeKTPOU30JISIIUN
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4.2.5 Ilpaktuyeckoe 3ansaTue Nel( Pemenne skcriepuMeHTaIbHBIX 3a71a4 MO Teme: "AIETUIICH U ero
romoJioru" (AJIKUHBI) OK 01 OK 02
IpoduiabHbie U MPOEeCcCHOHATBHO 3HAYUMbIE 3JIeMEHThI cojep:kaHus. [[puMeHenre noauMepsl Ha IIK 2.1
OCHOBE IPOM3BOJHBIX AIKMHOB B KayeCTBE HM3OJISALMU 3AIIUTHBIX O0OJIOUEK KAOENbHBIX HW3JICIHA H JIP 4,16,23,30
MIPOBOJIOB.
4.2.6 Apennl. CocTaB, CTpOCHHE, MTOTYUCHUE OK 01 OK 02
[K 2.1

JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
OcoOeHHocTH KIIacCU(PUKAMM W HOMEHKIIATYphl, W30Mepus, (U3MUECKHUE CBOMCTBA, XUMHUYCCKHE
CBOMCTBa, CIOCOOBI OTyUEHUSI.
4.2.7 IlpakTuueckoe 3anaTue Nell Pemenne skcriepuMeHTaNbHbBIX 33734 1o Teme: "CpaBHUTEIbHAsS
XapaKTepUCTHKA CIIUPTOB"
IIpodunibHbie H NpodeccHoHATIBLHO 3HAYMMBIE JIeMEeHTBhI coepkanus. OJHOATOMHbBIE CIIUPTHI — KaK OK 01 OK 02
OCHOBA JIAKOKPACOYHBIX MaTEpPHAJIOB HAXOJSALIUX CBOE NMPUMEHEHHE B >KEJIE3HOJOPOKHOM XO3SHCTBE K 2.1
(xpacka ansa nokpeitus yctpoictB CLb; mnactudukatopsl, NpuMeHseMble B CBETO-, TEPMO-, MOPO30-, JIP 4,16,23,30
Brnaroctoikux getansx CIb wu t1.1.). Ilpaktuueckoe 3HaUE€HHE apPOMATHUUYECKUX CIHUPTOB M HUX
MIPOU3BOJHBIX B KEJIE3HOJAOPOKHOM XO35HUCTBE.
4.2.8 Anpnerunsl. Kapoonossie kucinotel. CocTaB, CTpoeHUE, KIacCUUKAIUs OK 01 OK 02

[K 2.1
JIP 4,16,23,30

Copep:xaHue yueOHOr0o MaTepuasa

OcobeHHoCcTH KiIaccUUKAMM M HOMEHKJIATYpbl, H30Mepus, (PU3MUECKHE CBOICTBA, XUMHYECKHE
CBOWCTBa, CIIOCOOBI MmoNTydeHust. MplTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.
CroxHble 3(upbl KaK MPOU3BOHBIE KAPOOHOBBIX KUCIIOT.
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4.2.9 JIaGopaTopHoe 3aHsiTue (padora) Ne3 "CpoiicTBa ajibJIeTHA0B U KAPOOHOBBIX KHCIOT"
IpodunbHbie u NpodeccHOHATHHO 3HAYUMbIE J1eMEHTHI CoJIepKaHus. AHIINHO-(pOpMaITbIeTUTHBIC
— KOMIIOHEHT 3JIEKTPOU3OJIALIMOHHBIX JIAKOB, HEOOXOJMMBIX B JJIEKTPOTEXHHUYECKOW armaparype. OK 01 OK 02
MypaBbUHBIN aibAeTHA KaK KOMIIOHEHT OaKeIWTOBOTO JIaKa, SBISIONIMMCS aHTUKOPPO3UOHHBIM OK 04
nokpeiTueM g ycrporctB CLb. TekcTonuT kKak OCHOBa JUIsi M3TOTOBJIEHHUS 3JEKTPOU30JISITOPOB. IK 2.1
[IpumeHeHne aneToHa B KEJIEe3HOAOPOKHOM XO03sMCTBE. [[puMeHeHre aBeneBor KUCIOThI U1l OUYMCTKU JIP 4,16,23,30
METAJUIOB OT P’KaBUMHBI U HAKUIIH.
4.2.10 IIpakTuyeckoe 3ansaTHe Nel2 PenieHre sKCriepuMEHTANIBHBIX 3a7a4 1o TeMe: "CloxKHbIe 3(UPBHI.
XKupst. [louarue o CMC"
IMpoduiabHbIe H IPOPECCHOHATBHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHuA. byTrianierar Kak KOMIOHEHT OK 01 OK 02
neHTadTaneBbIX dMalei, HCIoMb3yeMbIX i OKpacku ycTpoicTB CLIB; 31eKTpOon30IsIHOHHBIX JTaKOB, 1K 2.1
npuMeHsaeMbIX Ipu peMoHTe ycTtpoicTB CILIb. MpUId BBICHIMX KUPHBIX KHCIOT KaK 3aryCTUTENId B JIP 4,16,23,30
MJTACTHYECKUX CMa3KaX, IPUMEHSAEMbIX B PA3JIMYHBIX MEXaHU3Max st cMazku ycrpoiictB CLIb u ap.
4.2.11 Avmunbl. AHUITUH OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJa
OcoOenHocTH KIacCU(pUKAIMU M HOMEHKIATYphl, H30Mepus, (U3HUECKHe CBOICTBA, XUMHUYECKHE
CBOMCTBa, CIOCOOBI OJTyUEHUSI.
4.2.12 JladoparopHoe 3ansaTue (padora) Ned "AmuHokuciotsl. benku. PacrioznaBanue BosiokoH" OK 01 OK 02
Ipoduiabubie n npodeccHOHATBHO 3HAYUMbIE )JIEMEHThI coaep:kanusi. [[puMeHeHne kiies Ha OCHOBE OK 04
nonuamMuaa s ckienBanus ycrpoiicts CLB. TIK 2.1
JIP 4,16,23,30
Tema 4.3 | 4.3.1 JlaGopaTopHoe 3ausitue (padora) NeS "CpoiicTa yrieBo10B" OK 01 OK 02
Wnentudukanus IIpoduabHbie H MpodeccHOHANTBLHO 3HAYNMBIE 3J1eMEHThI codepkaHus. DPUPbl MaCIIHON KUCIIOTHI, OK 04
OpTraHUYECKUX 00pa3oBaHHBIC MACTISTHOKUCIIBIM OPOYKEHHUEM TIIFOKO3bI, UCTIOIB3YIOTCA KaK TUIACTU(UKATOPHI JIAKOB JIJISI IK 2.1
BEIIIECTB, UX 3HaUeHUE | ycTpoiicTB U mpudopos CLIb. JIP 4,16,23,30
n  NpUMEHEHUC B | 432 Pojp XUMUHU B 00ECIIEUEHHH YKOJIOTHIECKOM, DHEPTETHUECKOM 1 IUIIEBOM 0€30IIaCHOCTH OK 01 OK 02
OBITOBOM u IK 2.1
IMPOU3BOJCTBCHHOU JIP 4,16,23,30
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NEeATEIIbHOCTH Conep:kanue y4eOHOTro MaTepuaa 2
YyeJioBeKa Poub oprannueckoit XuMuM B peIIeHUH MPoOIeM SHEPreTUIECKON OE30IMaCHOCTH, B Pa3BUTHH MEIHUIIMHEI,
CO3/IJaHUU HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB PHEPruu (aJIbTEPHATUBHBIC MCTOYHUKHU SHEPTHUH).
OnacHOCTp BO3JEUCTBUS HA JKUBbIE OPraHU3Mbl OPTraHMYECKHUX BEIIECTB OTACJIBHBIX KJIACCOB
(yrneBomopopl, CHUPTHI, (PEHONbI, XJIOPOPraHUYECKHUE MPOU3BOJHBIC, ANbAETHABI M JIp.), CMBICI
MOKAa3aTelsl NPeIeabHO 10NyCTUMOW KOHIIEHTPALUU
Pasjnen 5. Kunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKuid 2
Tema 5.1 Ckopocts | S.1.1 IIpakTnueckoe 3anaTHe Nel3 PemieHue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 33]a4 IO TEME: 2
XUMHUYECKUX peakiuil. | "CKOpOCTh XUMHUUYECKUX peaklnil. XMMHUYEeCKOe paBHOBecue" OK 01 OK 02
XuMH4EeCKOe IpopunbHbie U NMpPodeccCHOHATBLHO 3HAYHMMBbIE JJIeMEHTHI cojaep:kanus. bydepHbie pacTBOpHI B K 2.1
paBHOBecHE TEXHOJIOTUYECKHX Tpoleccax (MpH SICKTPOXMMHUYECKOM HAHECEHWH 3allUTHBIX IOKPBITHHA, B JIP 4,16,23.30
MIPOU3BOJICTBE KpaCUTEICH)
Pa3nen 6. PacTBopbl 2
Tema 6.1 Ilonsatue o | 6.1.1 IlpakTuyeckoe 3ansitue Nel4 Perenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 331a4 110 TEME: 2 OK 01 OK 02
pacTBopax "PactBOpBI, HCTIOIB3yEMbIE B OBITOBOM M MIPOM3BOJICTBEHHOM JIEATEILHOCTH YelloBeKa" IK 2.1
JIP 4,16,23,30
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA 4
Tema 7.1 Xumus B | 7.1.1 HoBeiimue NOCTHXKEHUS XUMHUECKON HAYKH U XUMUYECKON TEXHOJIOTHHI OK 01 OK 02
OBITY u OK 07
IIPOU3BOJACTBEHHON IIK 2.1
NESITENLHOCTH JIP 4,16,23,30
"Ie/I0BCKA Conep:xanue y4e0HOro MaTepuasia 2
Hogeifime mocTmkeHHsT XMMAYECKONW HAYKH M XUMHUYECKOM TEXHOJOrMH. Poib XMMUM B oOecrieueHuHn
9KOJIOTMYECKOM, PHEPreTUUecKOd M MUILEBONM 0€30MacHOCTH, pa3BUTUM MeauuuHbL. [IpaBnna moucka u
aHaJM3a XUMHYECKOW MH(DOPMAIIUM U3 PA3IMYHBIX HUCTOYHHKOB (HaydyHas U y4eOHO-HAy4Has JIMTEpaTypa,
CpeacTBa MaccoBoil MHpopmanuu, ceth MIHTepHEeT)
7.1.2 TlpomexyTouHasi aTrecTanus no auciumimte. {uddepennupoBannpiii 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoe Il cemecmpa: MakcumanbHasi yaeOHast Harpy3Ka (BCero) 40
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OO0s3arenbHas ayaquTopHas yueOHast Harpy3ka (BCero) 40
NPaKTUYECKUE 3aHATHS 18

nabopaTopHble 3aHATHS (PaOOTHI) 6

Qg epeHIIMPOBAHHBIN 3a4eT 3

Hroro: MakcumanbsHas yaeOHast Harpy3ka (BCero) 72
O0s3arenbHas ayaguTopHas yueOHast Harpy3Ka (BCero) 72
NPaKTUICCKHUE 3aHATHS 78

naboparopHble 3aHATUS (PabOTHI) 10

KOHTPOJIbHAS paboTa 5

Hmozosas ammecmayus 6 popme nudPpepeHnnpoBaHHOTO 3a4eTa




3. YCJIOBHUS PEAJIM3AIIMU ITPOT'PAMMBI YYEBHOM TUCIUATIIMHBI
3.1 TpebGoBanusi K MUHMMAJbHOMY MAaTEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Y4eOHas TUCIUIUIMHA peam3yercs B yueOHOM kaOumHere: Jlabopartopus XUMHH U
ouonoruu
Obopyoosanue yuebH020 KabuHema:

[Tocagounble MecTa 110 KOJIMYECTBY O0YUarOIIUXCS.
Pabouee mecto npenonaBares.
MeTtoauueckue MaTepralsl 10 IUCHUILUINHE

. Becol ananmutuueckue (1 mr.).

1
2
3
4
5. Xumuyeckas nocymua.
6. Mogenu KpucTaluTM4eCKuX permeTok. (3 mir)
7. COopHbli TpUOOP AJIs TOJTy4eHus ra3oB (1 mit.).
8. Ha6op Ne3 BC «lllenoum.
9. Habopsl peakTHBOB MO OPraHUYECKON XUMUH.
10.HaGop nHaukaTopos.
11.Habop niakaTtoB Mo HEOPraHUYECKONW U OPTaHUYECKON XUMUHU.
Texnuueckue cpedcmsea 0OyueHUsL:
- KOMITBIOTEP
Ayouosuzyanvrvle cpedcmea 0OyueHus:
1. DVD Opranunyeckas xumusi. Hacts 2. [IpupoiHble HICTOYHUKH YTIIeBOAOPOAOB. CIIUPTHI
u (¢eHonsl 13 onbiTOB, 36 MUHYT.
2. . DVD Opranunueckas xumusi. Yactb 3. Anpaeruabl U KapOOHOBbIE KUCTOTHI. ClI0XKHbBIE
a¢upsl. Kupsi. 20 onbsiToB, 40 MUHYT.

3. DVD Oprannueckas xumus. Yacte 4. YraneBoasl. 11 onsiToB, 27 MUHYT.

3.2. MuopmaniuoHHOe obecnedeHne peau3auu NporpaMmmbl

IlepeuyeHb peKOMeHAyeMbIX YUeOHBIX U3TAHUMH, JOMOJTHUTEIbHON JUTEPATYPHI
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0M0JIMOTEYHOT0 GoHaA:

3.2.1.0CHOBHBbIE HCTOYHUKH:
1. Aapunorenosa U.B. Xumust: ydeOHHUK U PAKTUKYM JIJIs1 CPEHETO TPO(HECCHOHATILHOTO
obOpazoBanus / 1.B. Andunorenona, A.B. baokos, B.A. [lonkoB.- 2-¢ u31., ucnp. u A0IL. —
Mockga: U3natensctBo FOpaiit, 2022. — 291 c.



3.2.2.J]lonoJTHUTEIbHbIE HCTOYHUKH:
1. T'yceBa, E.B. Xumus s CIIO.: yue6.-meron. mocobue / M.P. 3uranmmna, ..

Kymukosa; Kazan. nau. uccnen. rexnoi. yu-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .—
168 c¢. — ISBN 978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL:
https://e.lanbook.com/book/196096 (nata obpamenus: 31.03.2023) / - Pexxum noctyma: st
aBTOPU3. ITOJIB30BATENEH.

2. Yepnukora H.}O. XumMust B 1oCTyImTHOM M3JI0KEHUH: yueOHoe nmocobue mis cro / H.IO.
UepHukosa.- 2-¢ u3f., crep.- Cankr-Iletepoypr: Jlans, 2022. —316 c. — ISBN 978-5-8114-
9500-9. - Texkct: anmekTpoHHbIM // Jlanb: smekTpoHO-OMONIMOTeyHas cucrema. - URL:
https://e.lanbook.com/book/195532 (nara obpamenus: 31.03.2023) / - Pexxum noctymna: st
aBTOPU3. MTOJIB30BATENEH.

3.2.3 UHTepHeT — pecypcesbl:

1. Hay4yHOo-momymnsipHbI MNPOEKT «IJEMEHThl OOJNbIION Hayku « (dusuka, Xumws,
MareMmaTuKa, aCTPOHOMHSI, HayKa O >XKW3HHU, Hayka o 3emse). HoBocTu Hayku, KHHTH,
HAyYHO-TIOMYJISIPHBIC CTaThH, JIEKIIUH, SHUMKJIONEINN.

https://postnauka.ru/themes/chemistry - ngexkuuu nmo xumuu Ha caite IloctHayka. https://

gotourl.ru/4780 (https://elementy/ru/) Pesxum goctymna: cBOOOAHBIN.

2. CailT Hay4HO-TIOMYJIIPHOTO KypHayia «XuMus ¥ 3u3Hby. https:// gotourl.ru/4785 Pexxum
JIOCTYTIa: CBOOOTHBIN.

3. CallT 0 XMMHM: KJIaCCHYECKHME Y4YEOHWKH, CIPABOYHHUKH, DHIIMKJIIOMEIUU, TOUCK
OPraHUYECKUX M HEOPTaHMYECKUX PEaKIHM, COCTABICHHE ypaBHEHMU peakumil. https://
www. xumuk.ru/ Pexxum goctymna: cBOOOIHBIN.

4.  Tlnarpopma Zoom [jsi TPOBEIACHUS OHJIAWH-3aHATHN U BUICO-KOHGEPEHITUH.

[OnexTponHbIil pecypc]. Pexum noctyna: https://zoom.us/.

5. DnextponHas wuH(pOpPMAIIMOHHO-OOpa3oBaTeNbHas cpena Ha tiatdopme Moodle.

[OnexTponHbIil pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 IIporpamma obecneyeHa HEOOXOAMMBIM KOMILIEKTOM JIMIEH3UOHHOT0
NMPOrpaMMHOIo odecnevyeHmst


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHMSI YYUEBHOM
JUCHUILIAHBI
KOHTpOJII) N OLCHKAa PC3YyJIbTATOB OCBOCHUA O6HI€O6p&30BaT€HBHOI>'I JAUCIHHUITIINHBI

PACKPBIBAKOTCA 49CPC3 MUCHUINIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBLIC Ha q)OpMI/IpOBaHI/IC
O6IHI/IX KOMHGTGHHI/Iﬁ I10 pasaciiaM U TCMaM COJACPIKaAHHA yqe6Hor0 MaTtcpualia.

[IpomexxyTouHas arrectanus B popme auddhepeHInpoBaHHOTO 3a4eTa.

Oo6mue komnerennun (OK),
JIMYHOCTHBIE pe3yabTaTsl (JIP)

Pasznen/Tema

THun oeHoYHbIX
MepOonpUusSTHIA

OK.01
K 2.1

JIP 2,4,16,23,30

P1: Tema 1.1
P2: Tema 2.1, Tema 2.2
P3: Tema 3.1
P4: Tema 4.1, Tema 4.2, Tema
4.3
P5: Tema 5.1
P6: Tema 6.1
P7: Tema 7.1

- YCTHBIN 0IIPOC;

- 3azaud Ha COCTaBJEHHE
XUMUYECKUX (HOpMYIT;

- 3ajaHus Ha HCHOJIb30BAHUSA
XUMHYECKOM CHMBOJIMKU U
Ha3BaHUM  CcOeJAMHEHWH 10
HOMEHKJIaType
MEKYHapOJIHOTO COr03a
TEOPETHYECKOU U IIPUKIIATHOU
XUMHA U TPUBHAIBHBIX
Ha3BaHUW JUIsI COCTaBJIICHUS
XUMHUYECKHX (HOpPMYIT;

- 3acnymuBaHue COOOIICHUIMA
U OLICHKA UX MOJATOTOBKH;

- PesynbrarT  BBINOJIHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- PesynbraT  BBINOJHEHUSA
MIPaKTUYECKON padOThI;
-IIpakTHKO-OpUEHTUPOBAHHbBIE
3a/laHus;

- Tloxbop,
npeoOpazoBaHue
UHpOpMaLIUU

aHalmu3 |
yaeOHOMH

OK.02
IIK 2.1

JIP 2,4,16,23,30

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
33

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN 0npoc

- 3acnymuBaHue COOOIICHUI
Y OIIEHKA UX TTOJITOTOBKH;

- 3alaHusl Ha UCIOJIb30BaHUSA
XUMUYECKOH CHMBOJIUKH H
HAa3BaHUW COCIMHEHUH IO
HOMEHKJIAType
MEXIyHapOIHOTO coro3a
TEOPETUYECKOU M MPUKIIATHOU
XUMHUU U TPUBUAIBHBIX
Ha3BaHWU JJIi COCTaBJICHUS
XUMHYECKHUX (HOPMYIT;

- Pesynmprar  BBIMOTHEHUSA
BHEAYJUTOPHBIX
CaMOCTOSTEIIbHBIX padoT

- Pesynbrar  BBINOJIHEHUSA
MIPAKTUYECKOU pabOTHI;




-IIpakTUKO-OpHUEHTUPOBAHHBIE

3a7aHus;
- [Ton6op, a”HaJIN3 u
npeoOpa3oBaHue yaeOHoI
nHdopmanuu
OK.04 P2: Tema 2.2 - YcTHbIl onpoc
P4: Tema 4.2, Tema 4.3 - 3aciymuBaHue COOOIIEHUIN
IIK 2.1 M OIICHKA UX HOATOTOBKHU;
- 3amaHusg Ha HCIOJIb30BaHUS
JP 2,4,16,23,30 XAMUYCCKOM CUMBOJUKUA U
Ha3BaHUW COCOUHEHUH IIO
HOMEHKJIaType
MEXTyHApOHOTO cor03a

TEOPETHUYECKOU U IIPUKIIATHOU
XUMHA U TPUBHAIBHBIX
Ha3BaHUW JUIsI COCTaBJIICHUS
XUMHUYECKHX (HOpPMYIT;

- Pesynbrar  BBINOJIHEHUS
BHEAYAUTOPHBIX
CaMOCTOSITEIILHBIX paboT

- PesynbraT  BBINOJHEHUSA
IPAKTUYECKON paboThI;

- PesynbraT  BBINOJHEHUSA
nabopaTopHO# padOTHI;
-IIpakTHKO-OpUEHTUPOBAHHbBIE

3aJJaHHS;
- Ilombop, anamuz u
npeoOpazoBaHue yaeOHOM
UHpOpMaLIUU

OK.07 P7: Tema 7.1 -IIpakTUKO-OpHEHTUPOBAHHBIE
3aJJaHHUS;

IIK 2.1 - [Ton6op, aHaIN3 u
npeoOpazoBaHue yueOHOU

JIP 4,16,23,30 nH(opMaIuu;

S IEPEYEHD UCITIOJIB3YEMbBIX METOA0OB OBYUYEHUSA

5.1 ITaccuBHBIE: ONPOC, PENPOAYKTUBHBIE YIPAKHEHHS MO 3aKPEIUICHHI0 U OTpabOTKe
M3y4YEHHOI'0 MaTepuana
5.2 AKTHBHBIE U MHTEpaKTHUBHbBIC: 3BPUCTUYECKHE Oecelbl, AUCKYCCUU, KPYTJbIM CTOI,

MIpEe3CHTalMA, BUKTOPUHA, KBCCT.



