[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®KWO: Xaramos Pywan Maputosuy [Ipunosxenne
HomxkHocts: Oupextop MTXKT - dunuana MpuslYMC

[arta nognucanus: 29.08.2025 15:21:26 OOII-MIICC3 no cnenuanbHoCTH
YHUKaIbHbII NPOTPAMMHbIN KIH0Y: 27.02.03 ABTOMaTuKa U TeJIeMEXaHHKa Ha TPAHCIIOPTE
69ece84290c49e5186ad52595¢914e77484890f7 (’x€J1€3HO10POKHOM TPAHCIIOPTE)

PABOYASI IPOTPAMMA YUYEBHOW JUCHUILIAHBI
OV 12. XUMHUS
OJA CIICIHAJBHOCTH

27.02.03 ABTOMaTHKa U TeJIEMEXaHWKa Ha TPAHCIOPTE
(>KeTIe3HOIOPOKHOM TPAHCIIOPTE)

bazosas noocomosxa
CpeoHe20 npogheccUoHanrbHo20 00pPa306anHUs

(200 nauana noocomosxku:2023)



COJEPKAHUE

. IACIHIOPT PABOYEMN MMPOI'PAMMBI YUYEBHOM
JTUCLUTIIINHBI

. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIATLINHBI

. YCJIOBUSI PEAJIM3ALIMUA  TPOTPAMMBI  YUYEBHO
JUCHUIINHBI

. KOHTPOJIb HW OHEHKA PE3VJbTATOB OCBOEHUSI
YYEBHOU JTUCIIUITJIMHBI

. HIEPEYEHDB UCITIOJIB3YEMbBIX METOJOB OBYUYEHU A



1 MACHOPT PABOYEN ITPOT'PAMMBI YYEEHOM JUCIUILINHBI
oY1 12. XUMMUsI

1.1 ObaacThr npuMeHeHus1 padoueil MporpaMmbl

Pabouast mporpamMma yueOHON JUCIUIUIMHBI SIBJISETCS YACThIO MPOrPaMMBbl CPETHETO
(momuoro) ob6mero o6pazoBanus no cnenuanbHocT CIIO 27.02.03 ABTOMatuMka u
TeJeMEeXaHNKa Ha TPaHCIOPTe (3KEIE3HOAOPOKHOM TPAHCIIOPTE).

[Ipn peanuzanmuum paboyelt MporpaMMbl MOTYT HCIIOJIB30BAaThCA Ppa3IUYHBIC
oOpa3oBaTeNbHbIE TEXHOJOTMH, B TOM YHCIE JAWCTAaHIMOHHBIE 00pa30oBaTENIbHBIC
TEXHOJIOTHH, dJIEKTpOHHOE 00yueHue. Pabouas mporpamMma ydeOHOM JUCIMITIIMHBI MOXKET
OBITh HCIOJIb30BaHa B MPO(ecCHOHANbHON MOArOTOBKE, MEPEMOATOTOBKE M TMOBBIIICHUU
KBaJTU(UKAIH PabOUYX MO mpodeccusiM: DIESKTPOMOHTEP MO 0OCTYKUBAHUIO U PEMOHTY
ycrporictB CLb.

1.2 Mecto yyeoHoii nucuunaudbl B crpykrype OIIOII-TIIICC3:

OOmieoOpazoBatenbHas JUCIMIUIMHA «XUMUSD» HM3ydaeTcss Ha 0a30BOM YpOBHE B
o01ieo0pa3oBaTelbHOM  IIMKJIE  Y4eOHOr0  IUIlaHA  OCHOBHOM  MpO¢eCCHOHATBHOMN
o0pa3oBaTeIbHOM MPOrpaMMbl YKPYITHEHHBIX TPYII crieruansHocTei / mpodeccuit: 27.00.00

TpynoeMKoCcTh TUCIMILIMHBL «XUMUSD Ha 0a30BOM YpOBHE COCTaBJsieT 72 4aca, U3
KOTOpBIX 64 yaca — 6a30BbIN MOTYJIb (6 pa3/esioB) U 8 YacoB — MPUKIAIHON MoAyIb (1 pazzaen),
BKJIFOYAIONIUHN TMPAKTUKO-OPUEHTHUPOBAHHOE COJECpKaHWE KOHKPETHOM mpodeccuu wiu
CHEIHUAIBHOCTH.
[TpuxnagHoit MOAYIb BKITFOYAET OAUH paznein. Paznen 7 «Xumust B ObITY ¥ IPOU3BOACTBEHHOM
JeATETBPHOCTH YeNoBeKay peanusyercs mis cnenuansHoctr CITO 27.02.03 ABTOMaTHKa U
TeJeMEeXaHUKa Ha TPAHCHOPTE (KEIE3HOAOPOKHOM TPAHCIIOPTE) HA MaTe€pUalle, CBSI3aHHOTO
C DKOJIOTMYECKOM O€30MaCHOCThI0 U OIEHKOW MOCIEICTBUI OBITOBOM M MPOW3BOJCTBEHHOM
JESITebHOCTH, 110 OTPACIsIM Oy yIiiel mpodecCHOHATBHON I TETbHOCTH 00YYatOIIUXCSl.

1.3 Ilnanupyembie pe3yJibTaThl 0CBOCHUSI yY4eOHOM QM CIUNJINHBI:
1.3.1 Ilenb yueOHON AUCITUTUTHHBIL:

@opMHUpOBaHUE Yy CTYIACHTOB IIPEIACTABICHHA O XMMHUYECKOM  COCTaBIIIFOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPAa KaK OCHOBBI MPUHATHS PEIICHUN B >KU3HEHHBIX U
IIPOM3BOACTBEHHBIX CUTYALMSIX, OTBETCTBEHHOI'O ITOBEJCHNUS B IPUPOIHOM CPELIE.

3agaum UCHUILINHBL

1) chopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHYESCKUX TPOIIECCOB
U SBJICHUM B OKPYXKarOLIEH cpeze, LEIOCTHOW HAay4YHOM KapTWHbI MHpa, B3aUMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) Ppa3BHUTb YMEHHS COCTABJIATH (DOPMYJIbI HCOPraHMUYSCKUX U OPraHMYCCKHMX BEIICCTB,
YPaBHEHUSI XUMHUYECKUX PEAKIMH, OOBSCHATh WX CMBICH, WHTEPIPETHPOBATH PE3yJIbTAThI
XUMHUYECKUX SKCIIEPUMEHTOB,

3) chopmuporarh HAaBBIKM  MPOBEACHUS  MPOCTEHIIMX  XUMHUYECKHUX
AKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUN C COOJIIOICHUEM MpaBUil OE30MacHOT0 OOpaIleHus ¢
BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMCHHUS WCIIOJB30BaTh WH(OPMAIMIO XHMHUYECKOTO Xapakrepa U3
Pa3JIMYHBIX UCTOYHUKOB;



5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH TIOCIEACTBHS CBOCH JIEATCIBHOCTH U
XUMUYECKUX PUPOIHBIX, ObITOBBIX U POU3BOACTBEHHBIX MPOLIECCOB;

6) chopmupoBaTh MOHMMAHWE 3HAYUMOCTH JOCTIDKCHUH XWMHUYECKOW HAYKH W
TEXHOJIOTUH TS Pa3BUTHS COIMATBHON M TIPOU3BOICTBEHHOM cep.

1.3.2 B pe3yabTaTe OCBOCHHS yU4eOHOU MUCIUATIIIMHBI 00YUYaIOIUACS TOJDKESH

yMeTh:

- HAa3bpIBaTh M3YYECHHBIE BEIIECTBA MO "TPUBHAIBHOW" WIH MEXIyHApPOIHOM
HOMEHKJIATypE;

- ONPEACIIATh: BAJEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB, THUI
XUMHYECKOUN CBSI3M B COCIMHEHUSIX, 3aps] MOHA, XapakTep CpPeAbl B BOJHBIX PacTBOpax
HEOPTraHMYECKUX COECAUHEHUN, OKUCIUTEND U BOCCTAHOBUTEND, IPUHAJICKHOCTh BELIECTB
K Pa3JIMYHbIM KJIaccaM OPTaHMYECKUX COEAUHEHUN;

- XapaKTepU30BaTh: DJJIEMEHThl MAaJIbIX MEPUOAOB IO HX TOJIOKEHUIO B
[Tepuonuueckoii cucreme [[.M. MenpaeneeBa; oOIMe XMMUUYECKUE CBOMCTBA METAJIJIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX COCTMHEHUI; CTPOCHUE
Y XMMUYECKHE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCTUHECHMUI;

- OOBSACHSATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa U CTPOECHUS;, MPUPOTY
XUMUYECKON CBSI3M (MOHHOW, KOBAJIEHTHOM, META/UIMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMUYECKOUN pPEeaKIIUU U MOJ0KEHUS XUMUUECKOTO PABHOBECHS OT Pa3IUYHBIX (PAKTOPOB,;

- BBINOJHATh XUMHUYECKUH HSKCIEPUMEHT TI0 PACMO3HABAHUIO BaKHEUIIUX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB;

- TPOBOJUTH  CAMOCTOSTEIBHBIM  TMOUCK  XUMHYECKOW  uHOpMAIUu ¢
HCIIOJIb30BaHUEM pa3IMYHbBIX HMCTOYHUKOB (HaAy4YHO-TIOIYJISIPHBIX W3/1aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCIONb30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUH JIJIs1 00pabOTKH U Mepejayr XUMUYECKON HH(OPMAITUH U €€ TPEICTABICHUS B
pa3IUYHBIX (OopMax; MCIOIB30BATh MPUOOPETEHHBIC 3HAHUS W YMEHHUS B MPAKTHUYECCKOU
NEATeIbHOCTY M TIOBCEITHEBHOM J>KU3HU [JIsl: - OOBSACHEHUS XUMHYECKUX SIBJICHUM,
MPOUCXOIAIIUX B TPUPOJIEC, OBITY W HAa TPOU3BOJCTBE; - OMpPEIEICHUS BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHUN B pa3IUYHBIX YCIOBUSIX M OIEHKH HUX
MOCJICJICTBHUM;

- DKOJIOTUYECKH T'PAMOTHOTO MOBEICHUS B OKPYKAIOIIEH CpeJIE;

- OLICHKHU BJIMSIHUSI XMMHUYECKOTO 3arpsi3HEHUsI OKPY’Kalolled cpelbl Ha OpraHu3M
YeJIoBeKa U IPYTHE )KUBbIE OPTraHU3MBI;

- 6e30mMacHOro 0OpaIIeH s C TOPIOYNMHU U TOKCUYHBIMU BEIIECTBAMHU, JTA00OPATOPHBIM
000opyI0BaHUEM;

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

- KPUTHUYECKOM OIICHKH JOCTOBEPHOCTH XMUMHUYECKOW WMH(MOpMAINH, TTOCTYIAOEH
13 pa3HbIX HICTOYHUKOB;

- TIOHMMAaTh B3aUMOCBS3b Y4Y€OHOW IUCIUILIUHBI C OCOOCHHOCTSIMU mpodeccuu
po¢dheCCUOHANIBHON JIESITEILHOCTH, B OCHOBE KOTOPBIX JISXKAT 3HAHUS 0 JAHHOU y4eOHOM
JUCIIUTIIUHE.

3HATH:

- BQXHEWINIME XMUMHUYECKHE TOHSTHS: BEIIECTBO, XUMHYECKUM JJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIbHBIE AaTOMHASI U MOJIEKYJISIPHAS. MACChI, MOH, aJlJIOTPONUSL, U30TOIIHI,
XUMHYECKasl CBS3b, AJIEKTPOOTPULIATENBHOCTD, BaJEHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJb,



MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, BEIECTBA MOJICKYJSPHOTO M HEMOJEKYISIPHOTO
CTPOCHHSI, PACTBOPHI, DJCKTPOIUT U HEIICKTPOIHT, DIECKTPOTUTHUECKAS IUCCOIUAIIHS,
OKHCIIUTENh U BOCCTaHOBUTEb, OKHCJICHHE u BOCCTAHOBJICHHE,
TEIIOBOM 3¢ (}EeKT peakmuu, CKOPOCTh XUMHUYECKOW pEeaklnd, KaTaau3, XHMHUYECKOE
paBHOBECHE, YIIICPOIHBIN CKelleT, PYHKIIMOHATBHAS TPYIa, HU30MEPHsl, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHH: COXPaHEHHUS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa,
NePUOINUYECKUIN 3aKOH;

- OCHOBHBIE TCOPUHU XUMHUU: XUMHUIECKOU CBSI3H, dJICKTPOIUTUUECKON JUCCOIHAIIHH,
CTPOCHUS OPTaHUYECKUX COCTNHCHUI;

- Ba)XHEHINIME BEIIECTBA W MaTepUajbl: OCHOBHBIC METAJIBI W CIIABHI; CEpHas,
COJIsTHAs, a30THAsI W YKCyCHash KHUCIOTHI; IICIOYH, aMMHaK, MUHEPAJIbHBIE YI0OpeHUs,
MeTaH, THJIEH, alleTUIeH, O€H30J, 3TaHOJ, )KUPHI, MbLJa, TJII0OKO3a, caxapo3a, Kpaxma,
KJIeT4aTKa, OCJIKM, HICKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYIYKH, IIJIACTMACCHI.

1.3.3 [Inanupyemble pe3yabTaThl OCBOECHUS yUeOHOTO MIPEeIMETa:

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

Bri6upaTh criocoOsbr
peleHus 3a1a4

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

a) 0a3oBbIe JIOTHYECKHE AeHCTBUSA:
- CaMOCTOATENbHO (OPMYJIHUPOBATH U

Oo0mue IInanupyemsble pe3yJbTaThl 00y4YCeHHS
KOMIIETEeHIINH O6ume’ Ilncunn.ﬂnﬂapﬂmez
OK 01. B yacT Tpy10BOr0 BOCIMTAHUSA: - BJIAJIETH CHUCTEMOU

XUMHNYCCKHX 3HaHI/II71, KOTOpas
BKJIFOYACT. OCHOBOIIOJIararOime

Hpoq)eCCHOHam,Hoﬁ - TOTOBHOCTh K AaKTHBHOM JEATEIHbHOCTH | MOHATUA (XUMUYECKUIN DJIEMEHT,
JESTEIIbHOCTH TEXHOJIOTHYECKOM 51 COLMAJIBHOW | aTOM, 3JIEKTPOHHAA 0000uKa
IIPAUMCHUTCIIBHO HaIIpaBJICHHOCTH, CIIOCOOHOCTH | aToma, S-, p-, d-BJIeKTPOHHBIG
K pa3jIM4HbIM HHUIIAUPOBATH, IJIaHUPOBATh U | opOuTamm aTOMOB, HOH,
KOHTEKCTaM CaMOCTOSTEIIBHO BBIIIOJIHATH TaKyro | MOJIEKYJIa, BAJICHTHOCTD,
JESATEIIbHOCTD, SJIEKTPOOTPHULIATEIILHOCTD,
- WHTEpEC K pas3IuyHbIM cdepam | CTeTeHb OKHUCJICHUS,
npodecCuoHATIbHON XUMHYECKaA CBSI3b, MOJIb,
JIeATEIIbHOCTH, MOJISIpHasi ~ Macca, MOJIIPHBINA
OgiiaieHne YHHBEPCAIbHBIMH Y4YeOHBIMU | OOBEM,  YIJIEPOIHBIM  CKEJIET,
NMO3HABATEJIbHbIMH J1eHCTBUSIMM: (byHKIIMOHATTLHAS rpymmna,

pagukai, H30MepHs, H30MEpBHI,
TOMOJIOTUYECKHI PsiJT, TOMOJIOTH,

aKTyaJIM3UPOBAThH npobieMy, | YIII€BOJOPOAbI, KUCIOPOA- H
paccMaTpuBaTh €€ BCECTOPOHHE; a30TCOJepKAIEe  COCIUHEHMUS,
- YCTaHABJIMBATh cymGCTBeHHLIﬁ TIIPU3HaK NI OMOIOTYECKU AKTHBHBIC
OCHOBaHMS JJIs1 CpaBHEHUS, Kiaccuukaimy 1 | BEIIECTBA (YTJIEBOMIBI,  JKMPBI,
000011IEHYS; OeJKK), MOHOMEp, MOJIUMEp,
- ONpEAcIsATh e JiesiTenbHOCTH, | CTPYKTYPHOE 3BCHO,
3aJ1aBaTh BBICOKOMOJIEKYIISIPHBIE
rapameTpbl ¥ KpUTEPUH UX TOCTHIKEHHUS; COCIMHCHHUA, KPUCTAILIMICCKAd
- BBISBIIATH 3aKOHOMEPHOCTH p | PCIICTKa, THIIBI ~ XMMHUYECKHX
TIPOTHBOPEYHS B paccmarpuBaeMpix | PCAKIHIH (OKMCIHTENBHO-
SRICHHASX" BOCCTaHOBHTEIILHBIE, JK30- W
b
- BHOCUTh KOPPEKTUBBI B JEATEIbHOCTH, | JHAOTCPMHUHCCKHUC, peaKuun
MOHHOTO  OOMEHa),  pacTBOp,

1 yxasbisatores muanocTHbie n MeranpeametHele peyibtartel u3 ®I'OC COO (B mocneaner pemakiuu ot 12.08.2022) B
oTryarojbpHON Gopme, hopMupyembie 0011e00pa30BaTENbHOMN JUCHUIITMHON
2 IucuumumHapHble (MPEIMETHBIE) PE3YJIBTATH YKa3bIBAKOTCS B COOTBETCTBUM C MX TOJHBIM Tepeunem Bo ®I'OC COO (B
nocneanei pexakimu ot 12.08.2022)




OIICHMBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OIICHMBATH pUCKH MOCJIeICTBUI
IeITEIbHOCTH,

- pa3BMBAaTh KpEaTWBHOE MBIILICHUE TIpU
PEIICHNH KU3HEHHBIX MTPO0IeM

0) 0a3oBble HCCIeN0BATEIbCKHE IeCTBHSI:

- BJIAJEThH HaBbIKAMH yueOHO-
HCCIICI0BATEIHCKOM Hu MIPOEKTHOM
JICSITEIbHOCTH,  HAaBBIKAMU  Pa3pelICHHUs
pooIem;

- BBIABJIATH NPUYMHHO-CIICCTBEHHBIE CBSI3H

51

aKTyaJIM3UpPOBATh 3aauy, BBIIBUTATh

TUIIOTE3Y €€ pELICHUs, HaXOIUTh apryMEHTBI
JUIL JIOKa3aTeibCTBa CBOMX YTBEPXKIACHUH,
3a/1aBaTh IapAMETPBI U KPUTEPUU PELICHUS;
- AHAJIM3UPOBATh IMOJTYYCHHBIC B X04€
PCUICHUA 3aa4r PCE3yIbTaTbl, KPUTUYCCKU
OLICHHBATb ux AOCTOBCPHOCTD,
IMPOrHO3NpPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUSX;

- YMCTb NICPCHOCUTH 3HaHUA B
[IO3HABATEIbHYI0 U IPAKTHUYECKYIO0 00JIacTH
KU3HEICATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HbIX
HPEIMETHBIX 00JIacTel;

- BBIIBUIaTb ~ HOBBIE  MJIEW,  IIpelararb
OPUTUHAJIBHBIE IIOJXObI U PELICHHUS;

- CIOCOOHOCTh ~ MX  MCIHOJNB30BAaHUS B
[IO3HABATEIbHOU U COLMAIIHON ITPAKTUKE

AJIEKTPOJIUTBI,  HEDJICKTPOJIUTHI,
ANIEKTPOIUTHYECKAS
JIACCOLIMAITA,
BOCCTAHOBHTEJIb,
XAMHYECKOU
XHUMHYECKOE

OKUCIIUTEb,
CKOPOCTb
peakuuu,

paBHOBECHE),

TEOPUM U  3aKOHBI  (TeopHus

XUMUYECKOTO CTPOCHHUS

oprannyecknx BemecTB A.M.

bytneposa, TeopUst

AIIEKTPOIUTUYECKON

JIACCOLMALN, TEPUOINYECKUN

3akoH J[.M. Menpeneena, 3aK0H

COXpaHEHUs Macchl),

3aKOHOMEPHOCTH,

CHUMBOJIMUECKUM  SI3BIK  XUMHUH,

(aKTOJOTMYECKHE  CBEICHUS O

CBOWCTBAX, COCTABE, [IOJTyYEHUH U

0e30macHOM WCMOJIb30BaHUH

BOXHEUIIINX HEOPTaHUYECKUX U

OpraHWYEeCKHX BEIIECTB B OBITY

U MPaKTUYECKOU NeATeIbHOCTH

YeJI0BEKA;

- YMETh BBIIBIISITH XapaKTEpHBIE

MPU3HAKH u B3aMOCBSI3b

W3y4YEHHBIX IOHATHA, TIPUMEHSTh

COOTBETCTBYIOILIKE TIOHATHS

OpU ONHCAHMM CTPOCHUS U

CBOWCTB

HEOPraHMYECKUX u

OpraHMYeCKUX BEIIECTB U HX

MIPEBPALLICHHIA; BBISIBIIATH

B3aUMOCBSI3b XUMHUYECKUX

3HaHUM ¢  TOHATHSMH U

MIPEICTaBICHUSIMHI JPYTHX

€CTECTBEHHOHAYUHBIX

MIPEAMETOB;

- yMETh WCIIOJIb30BaTh

HAaUMEHOBAHMS  XHUMHYECKUX

COCIMHEHUN  MEKIYHAPOIHOIO

COr03a TEOPETUYECKOMN 3|

IIPUKJIATHOU XUMUU u

TpUBHAJIbHEIC Ha3BaHUs

BOXHEUIITMX BEMIECTB (ITUJICH,

arieTWIeH, TauIepuH, Qeno,

(dhopManbaeTuI, YKCyCHast

KHCJIOTa, TJWIMH, yrapHbIA ra3,

VIJIEKUCHIBIA ~ Ta3,  aMMHUaK,

ramieHass W3BeCTb, HErauleHas

W3BECTh, IMUTHbEBAs cola U

JPYTUX), COCTaBIATH (HOPMYJIbI

HEOPraHNUYEeCKUX u

OpPraHUYeCKUX BEIIECTB,

ypaBHEHUSI XUMHUYECKHUX




peakiuii, OOBSICHITh MX CMBICI;

MOJITBEPKIATh XapaKkTepHbIC
XHMHYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU M 3aMHUCSIMHU
ypaBHEHUH XAMHYECKHUX
peaKIuii;

- yMeTh yCTaHaBJIUBATh
MIPUHAIICKHOCTh W3YyUYEHHBIX
HEOPTraHUYECKUX u

OpraHu4YCCKuX BCIIICCTB K
OIIpCACIICHHBIM KjaccaM n

rpynmnam COCIMHEHUIA,
XapakTepu30BaTh MX COCTaB M
BayKHEHIITHE CBOMCTBA;
ONPENEIATh BHUBI
XUMHYECKUX CBs3EH
(KoBasieHTHas, HOHHas,

METaJUTH4YecKasi, BOJOPOAHAs),
TUITBI KPUCTAJUTMIECKHIX PEIICTOK
BEILIECTB; KJIaccu(UIMPOBATH
XUMHUYECKHE

peaxIuu;

- copMHUPOBATH MPECTABIICHUS:
0 XHMHYECKOH COCTaBIISIOIICH
€CTECCTBEHHOHAYYHON KapTHHBI
MHpa, POJIM XUMHUH B TTO3HAHUH

SIBJICHUI IPUPOIbI, B
(GOpMHpPOBAaHUN MBILUIEHUS U
KYJIbTYpPBI JUYHOCTH, ee

(bYHKIIMOHATIBHOW TPaMOTHOCTH,
HEOOXOAMMON Uil pelieHus
HPaKTHYECKUX 3a7a4 U
HKOJIOTUYECKH  0OOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 3/10POBbIO
Y IPUPOJHOU CpEJE;

- YMETh POBOJUTH PACUETHI I10
XUMHYECKUM  (opMmynam U

YpaBHEHUSAM XUMHUYECKHX
peakuuii C HCHOJb30BAHHEM
(bU3UIECKUX BEJINYHH,
XapaKTepHU3YIOIIMX BeIlecTBa C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMaJibHBIE YCIIOBHUSI) Ta30B,
KOJIMYECTBA BELIECTBA,
HCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKUE  3HAHUSA TUIS
MPUHATHUS peleHui B
KOHKPETHBIX JKU3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.

B o0s1acTH IEHHOCTH HAY4YHOT0 O3HAHHUS:

- YMCThH IJIaHUPOBATb u
BBITTIOJIHATH XUMHWYCCKHI




Hcnons3oBath
COBPEMCHHBIC
cpencTa TIOUCKa,
aHaImM3a u
WHTEPIpPETAINN
uHpOpMaU u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH JUTs
BBHIMIOJIHEHUST  3aja4
npodeccnoHaTbEHOM
JEeSITeTbHOCTH.

- copmupoBaHHOCT MHPOBO33pEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS  HayKH HW  OOLIECTBEHHOU
NPaKTUKH,

OCHOBaHHOTO HA JasIore
KYJIbTYP,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIUKYJIETYPHOM MHMPE;

- COBEpILCHCTBOBAaHME  SI3BIKOBOH U
YUTATENIbCKOM  KyJAbTYpbl KaK  CpPEACTBa
B3aMMO/ICHCTBHS MEXY JIFOJIbMH U TO3HAHUS
MUDA;

- OCO3HAHHE LIEHHOCTH HayYHO! JIESITENbHOCTH,
TOTOBHOCTb OCYILECTBIISAITh IPOEKTHYIO U
UCCIIEI0BATENCKYIO JEATENbHOCTD
MHJMBUIYaJIbHO U B TPYIIIIE;

OsnjajeHne yHHBepPCAIbHBIMH Y4eOHBIMH
NO03HABATEJILHBIMU [1eiiCTBUAMU:

B) paGoTta ¢ uHpopMaLueii:

- BJAJETh HaBbIKaMU MOTY4EeHUS
MH(pOpMALMK U3 UCTOUHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYILLECTBIISITh  IOUCK,
AQHaIN3, CUCTEMATU3ALUI0 M MHTEPIPETALHIO
uHpopMalMu  pazIMYHBIX  BHIOB U
(bopM mpecTaBIeHHUS;

- CO3/1aBaTh TEKCThI B PA3iIMYHbIX (hopmarax c
y4eTOM Ha3HaueHus: MH(OpPMALUU U LIEJICBOM
ay/IUTOpHH, BBIOMpas ONTUMAJIbHYIO (OpMy
NPEJICTaBJICHUS] M BU3YyaJIN3allly;

- OLICHUBATb JIOCTOBEPHOCTb,
JIETUTUMHOCTb MH(OpMALIUH, €€ COOTBETCTBHE
NPaBOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;
- HUCIIOJB30BaTh CPeJCTBAa MH(OPMAIIMOHHBIX
U
KOMMYHUKAI[MOHHBIX
pelieHun
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHM3allMOHHBIX 3aJjad C COOJII0JIEHUEM

TEXHOJIOTHUN B

TpeOOBaHMI HPrOHOMHUKH, TEXHUKHU
0Oe30ImacHoCTH, TUTHEHE],
pecypcocOepekeHusl, MIPaBOBBIX u

ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€e30I1aCHOCTH;

- BJIa/IeTh HaBbIKAMU PACIIO3HABAHUS U 3aIlIUTHI
uHpopmaIy, MHPOPMALTMOHHON
0€30IMacHOCTH JTUYHOCTH

AKCIIEPUMEHT (mpeBpareHus
OPraHMYEeCKUX  BEHIECTB  TIPH
HarpeBaHHM, MMOJYYCHUE dTHIICHA
U UW3y4YeHHE €ro  CBOICTB,
KAQueCTBEHHBIC  PEaKIMd  Ha

aNbJIETHIbl, Kpaxmal, YKCYCHYIO
KUCJIOTY; JeHaTypauusi OelKOB
OpU  HArpeBaHWH,  LBETHbIC
peakiuu  OEnKOB; HPOBOJUTH
peakuMy  HMOHHOro  oOMeHa,
OnpeneNnaTb Cpeay  BOAHBIX
pacTBOpOB, KaueCTBCHHbIC
peakiun Ha Cynbdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, Ha KAaTHOH
aMMOHWS; periaTh
AKCIIEPUMEHTAIIBHBIC 3a/1a4H 110
TeMam "Meranst" 51
"Hemetauibl'") B COOTBETCTBUH C
NpaBUIIaAMH TEXHHUKU
0€e30MacHOCTH NpHU OOpallleHnH ¢
BEILIECTBAMH U JIAOOpaTOpPHBIM

000py/IOBaHUEM;  TIPENICTABIIATH
PE3YyIbTaThL XUMHUYECKOT'O
JKCIIEpUMEHTa B (hOpME 3arucu
YpaBHEHHH  COOTBETCTBYIOIIMX
peakimii u  (HOPMYITHUPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOB;

- yMeTh aHaJIM3UPOBATh
XUMHUYECKYIO UHPOPMAITHIO,
MOTY4aeMYyto u3 pa3HbIX

HCTOYHHUKOB (CPEJICTB MacCOBOMU
uHpopMarmu, cetb MHTepHer u
Apyrue);

- BJIaETH OCHOBHLIMH METOAAMH
HAYYHOTO TIO3HAHWSI BEIIECTB H
XUMHUYECKHIX SIBJICHUN
(HabioieH1E, H3MEpEHUeE,
AKCIIEPUMEHT, MOJICTIHPOBAHNE);
- YMETh MPOBOJHUTH PACUETHI 1O

XUMUYEeCKUM  dopMyaaM |
YpaBHEHUSM XUMHUYECKHUX
peakuuii C HCHOJb30BAHHEM
(bU3UIECKUX BEJINYHH,

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

JUIs TIPUHATHS  pEIIeHUuH B
KOHKPETHBIX YKM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM




OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yMETh  IUIAHUPOBATh U
D¢ dexTnBHO CaMOCTOSITENIBHOCTH M CaMOOIIPEIEIEHUIO; BBITIOJTHSATh XUMHYECKHHA
B3aMMO/ICIICTBOBATD U | - OBJIaJICHHE HaBbIKAMHU y4€0HO- | DKCIIEPUMEHT (mpeBpareHus
pa60TaTL B | MCCIIEOBATEIBCKON, HPOGKTHOfI M | OpraHM4eCKuxX  BCLISCTB  IIpHU
KOJIJIEKTUBE ¥ | COIMAIIbHOM JICATEIbHOCTH, HarpeBaHnH, II0JIy4CHHUE dTHUJICHA
KOMaH/Ie. Os.1ajenne YHHBEPCAJILHBLIMM | ;i  y3y4yeHHE €ro  CBOICTB,
KOMMYHUKATUBHBIMUA N€UCTBUAMM: KauyeCTBEHHbIC peakuuu Ha
0) COBMECTHAS 1eATEIbHOCTD: alTbJICTH/Ibl, KPAXMaJl, YKCYCHYIO
- [IOHUMATh u HCTIONB30BATD | kyclIOTy; JCHATYpALMS OEJIKOB
HPEMMYLICCTBA OpY  HarpeBaHWH,  I[BETHHIC
KOMAaH/IHOW ¥ WHIWBUAYaJIbHOM paboTHI, _ | peakuym  GenkoB;  IPOBOAUTH
- IPHHAMATH e COBMECTHOH | peaxru;m moHHOTO  0GMeHa,
f)[efr;emgléocn; 5 ONpeNeaATh  CPely  BOIHBIX
TaHM30BBIBATH U KOOPAMHHUPOBATH JICHCTBUS
HE ee I[OCTI/I)KGHI/IIOI?IMCOETQ.BHHTIIE man | PocrBoPOS, KaquTBgHHHe
JICMCTBUM, paclpenesaTh poau C Yy4eTOM PeaKLLitt Ha Cynbat-, KapOoHaT-
9 U XJIOPDHI-aHUOHBI, Ha KaTHOH
MHEHHH Y4aCTHHKOB 00CyXIaTh pe3ysbTaThl AMMOHIA: pemars
COBMECTHOM paboTBI;
AKCIIEPUMEHTAIBHBIE 337a4d TI0
- KOOP/IMHUPOBATh M BBIIONHATH paboTy B Tenant "MeTawm" "
YCIOBUSIX ~ PEajbHOTO, BHUPTYaJbHOTO H | ,, "
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS; Hemeranm") 8 coorserersun ¢
MpaBUIAMH TEXHUKHU
- OCYILECTBIISITh MO3UTUBHOE CTPATETHYECKOe
OBCICHMC B  DANMUHBX  CHTYALNX, 0€30MacHOCTH TpU OOpAIIEHUH C
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITH BCLICCTBAMU M JIA00PATOPHEIM
e —— 000pyJIOBaHUEM;  TPEACTABIATH
OBJ1ajenHe VHHBepCaTbHbIME | PE3YIBTaTH XUMHYECKOTO
peryisiTUBHBIMU JeiicTBUAMU: OKCIICpUMCHTA B (opme samicn
I) NpUHATHE cefsl M APYTHX JIoeii: YPaBHCHHH  COOTBCTCTBYIOIIHMX
- PUHMMATL MOTHBBI U apryMeHTbl Apyrux | PEAKImi - GopmymupoBath
moneii  mpu  aHanuse  pesyiprarop | BPIBOABL - Ha  OCHOBC  STHX
JIeITeIbHOCTH; pe3yJIbTaTOB
- MPU3HABaTh CBOE IMPaBO U TMPaBO JPYTUX
JIIOJCH Ha OIIMOKH,
- pa3BUBaTh CHOCOOHOCTH TMOHMMAaTh MHUP C
HO3MLIMK JPYTOro 4eJ0BeKa,
OK 07. B 00/1acTH 9KOJI0THYECKOT0 BOCIUTAHUS: |- CHOPMHUPOBATH MPEICTABICHUS:
ConeiicTBOBaThH - c(hopMUPOBAHHOCTH AKOJIOTHYECKON | O XMMHUYECKOM COCTaBJISIOIIEH
COXpaHEHHIO KYJIBTYPbI, TOHUMAaHWE BIUSHHS COIIMAIBHO- | €CTECTBEHHOHAYUYHON KapTUHBI
OKpPYXKarolel cpejbl, | SKOHOMUUYECKHX TIPOLIECCOB HA COCTOSIHME | MUPA, POJIM XMMHU B ITO3HAHUH
pecypcocOepexeHuro, | IPUPOIHON U COLMATIBHON CPEIbI, OCO3HAHME | ABJICHUM IIPUPOJBL, B
NPUMEHATH 3HAHUSA 00 | TIOOATBHOTO ~ XapaKTepa  JKOJOTHYECKUX | GOPMHUPOBAHMU MBIIUICHAS H
U3MEHECHUU KJIMMATa, HpO6J’I€M; KYJIBTYPBI JIMYHOCTH, €e

MIPUHIIATIBI
OEpEKITUBOTO
IIPOU3BO/CTBA,

3¢ heKTUBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaLUsIX.

- IUTAHUPOBAHUE U OCYIIIECTBIICHUE JICHCTBHIA
B OKPYXKAarOILIEH Cpele Ha OCHOBE 3HAHWS
LieJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,
AKTUBHOE HEIIPUATHE IEHCTBUMN, IPUHOCSILNX
BpEJl OKpYXKAIOILIEH Cpelie;
- yMcHHE IIPOrHO3UPOBATH
HeOJIaronpusITHbIC JKOJIOTUYECKHE
MIOCTIEICTBUS MIPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

- pacILMpeHHe  OIIbITa JEATEIIbHOCTU
HKOJIOTMYECKON HAIIPaBIEHHOCTH;

- OBJIAACHHUC HaBBIKaMH yqe6Ho-

(GYHKIIMOHATBHOM TPaMOTHOCTH,

HEOOXOIMUMOW ISl peIICHUS
MIPAKTUICCKUX 3a1a4n
DKOJIOTUYECKH  OOOCHOBAHHOT'O

OTHOLLIEHHSA K CBOEMY 3/I0POBBIO
U IIPUPOJHOU CPEE;

- yMeTh COOJIOAATh IpaBUIIa
HKOJIOTHYECKH LIeJIECO00PA3HOr0
MOBE/IEHUST B OBITY M TpPYJOBOM
JIEATENbHOCTH B LEJIsIX
COXPaHEHMsI CBOETrO 3/10pOBbs U
OKPY>KaroLIeH PUPOTHON CPEIbL;




HCCIIEI0BATENbCKOH, MPOEKTHOI U | yIUTHIBATh OIaCHOCTh
COLMAJILHOMN JIeATEILHOCTH; BO3JICHCTBHAS Ha JKUBBIC
OpraHu3Mbl OIPeIeNICHHBIX
BEILIECTB,  [OHUMAasi  CMBICI
MOKa3aTess npeneTbHON
JIOTYCTUMOW KOHIIEHTPAILIUU
IIK 2.1 - yMEHHE OIpeleNsiTh KOHCTPYKTUBHBIC | - CQOPMUPOBATH MPEACTABICHHUS:
ObecrieunBaTh 0COOEHHOCTH CUCTEM CUTHAJIM3ALIMHY, | O CBOMCTBAX METAJLJIOB, CIUIABAX,
TEXHUYECKOe HEHTpaIN3auu u OJIOKMPOBKH, | BUIaX  KOppO3uUH,  00JacTu
o0cCTyKMBaHUE JKEJIE3HOJOPOXKHOU ABTOMATUKH U | IPUMEHEHUS HEMETAJUIMYECKUX
YCTPOMCTB  CHUCTEM | TeJIEMEXaHUKH, u KOMITO3UIIOHHBIX
CUTHAJIM3AIUH, - [OHMUMAaHHUE CHCTEMbl TEXHMYECKOTO | MaTepHaJIOB, CBOMCTBax
LEHTpaTU3aluu U | OOCTYy)KMBaHMA W PEMOHTa  CHUCTEM | HEOPraHMYECKHUX u
OJIOKUPOBKH, CUTHAJIM3ALIUH, LEHTpaIN3alun U | OPraHu4eCKHUX COCTMHEHU,
KEJIe3HOJOPOKHOM OJIOKUPOBKH, KEJIE3HOJJOPOKHOM | 6e30macHOM UCTIONIb30BAaHUU
ABTOMATUKH U | aBTOMAaTUKH U TEJIEMEXaHUKHI BOXHEUIIINX HEOPTaHUYECKUX U
TeJeMeXaHUKH OpPraHHYECKUX BEIIECTB B OBITY
U MPaKTUYECKOU NeATeIbHOCTH
YeJI0BeKa.

B pe3ynbraTe 0CBOEHUS MpOrpaMMbl yueOHOrO MpeAMEeTa pealu3yeTcsl mporpamma
BOCIIMTaHUs, HAIpaBJiIeHHas Ha (POPMUPOBAHUE CIEAYIOMIMX JUYHOCTHBIX PE3yJIbTaTOB
(JIP):

JIP 2 IlposBisOolMi AKTHUBHYIO TPaXIAHCKYIO MO3UIUI0, AEMOHCTPUPYIOIIUN
IIPUBEPKEHHOCTh NPUHLMUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, YKOHOMHUYECKHU
AKTUBHBIN M YYACTBYIOIIHUN B CTYyIECHYECKOM U TEPPUTOPUAIBHOM CAMOYIIPABICHUH, B TOM
YyuCcl€ Ha YCIOBUSAX JOOpOBOIBYECTBA, MPOAYKTHUBHO B3aUMOJACUCTBYIOIIMA U
YYaCTBYIOIIMM B I€SITEIbHOCTH OOLIECTBEHHBIX OpraHu3aluil.

JIP 4 IIposBisronuii 1 AEMOHCTPUPYIOIINI YBAXKEHUE K JIFOASM TPyZAa, OCO3HAKOLIUN
LEHHOCTh cOoOcTBeHHOro Tpyaa. Crpemsmuiics K (OpMHUPOBaHHMIO B CETEBOM cpene
JMYHOCTHO U MPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «IIU(MPOBOTO CIIEIa.

JIP 16 IlpuobGperenre o0ydarOIMMMUCS COIMATBHO 3HAYMMBIX 3HAHHWM O MpaBHUIIax
BEJICHUS HKOJIOTMYECKOT0 00pa3a KU3HU O HOPMax U TPaJAULIUIX TPYJOBOU NEATEILHOCTH
YelioBeKa O HOpMax H TPAIUIUSAX TIOBEJACHHS YEJIOBEKA B MHOTOHAIMOHAIBHOM,
MHOTOKYJIbTYPHOM OOLIECTBE.

JIP 23 TIlonyuenue oOy4arOUIMMHUCS  BO3MOXHOCTH  CaMOPACKPBITUS U
camopeanu3anus JUYHOCTH.

JIP 30 OcyuiecTBASIOMMNA TOUCK U UCIIOJIb30BaHUE HH(POPMALIMH, HEOOXOIUMOM JIJIst
() PEKTUBHOTO BBIMOJHEHUS PA3JIMYHBIX 3a]lad, MPOGEeCCHOHAIBHOTO U JUYHOCTHOTO
pa3BUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOI padoThl

Bun yueOHo# padoThI

O0BEéM B yacax

O0BéM 00pa3oBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIATIIIMHbI 72
B TOM YHCJIE:
OcHOBHOe co/iep:KaHue 72
B TOM YHCIIE:
JIEKIIUHU, YPOKHU 34
MIPaKTUYECKHE 3aHATHS 28
1ab0paTOpPHBIE 3aHATHS 10
IIpodeccunoHaTLHO-OPHUEHTHPOBAHHOE CO/IEP:KAHNE
B T.4..
TEOPETUIECKOe O0ydueHUe 34
MPAKTUYCCKHUE 3aHITHS 28
1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHbIE PA0OTHI 2
B coomsemcmeuu ¢ yuyeOuvim nianom no umoeam | cemecmpa ammecmayus
nposooumcsi 6 hopme KOHMPOILHOU Padbomul.
[IpomexyTounas arrectanus (B popme nuddepeHIIIpOBaHHOTO 3a4€Ta) 2




2.2 TemaTu4yecKuH NJIAH U COAEPKAHUE YIeOHOH JUCHUIIMHBI

1 2 3 4
dopmMupyemblie
KOMIIETEeHI[MH
HaunmenoBaHue
O —— Conep:kanue y4eOHOT0 MaTepHuaJia, MIpaKTU4ecKue v JadopaTopHble 3aHATHS, Oo0bem (OK),IIK n
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst 4acoB JIMYHOCTHBIE
pe3yJbTaThbl
(JIP)
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU 8
Tema 1.1 Ctpoenue 1.1.1 OcHOBHBIE IOHATHUS U 3aKOHBI HEOPraHWYECKOH U o0mei xumun. [leproguyeckas cucrema OK 01 OK 02
aTOMOB. xumugeckux 3emenToB [[.M1. Menpaeneesa. CtpoeHue aroma JIP 16,23,30
Hlepuonuueckuit Cojep:kanue yueOHOro MaTepHuaa
3aKOH 1 CoBpeMeHHasi MOfIeNb CTpoeHHs aromMa. CHMBOJIMYECKUH SI3bIK XMMHUW. XUMHUYECKHMA 3JIEMEHT. JJIEKTPOHHAs
nepuoanIecKas koH(purypanuss aroma. Knaccudukanus XUMHUYECKHX 3JIEMEHTOB (S-, P-, d-anmemeHthi). BasenTHbie
CUCTCMA XUMHUYCCKUX | 371eKTpOHBL. BajeHTHOCTb. OJIEKTpPOHHAs MPUPOAAa XUMHUYECKOM CBS3U. DJIEKTPOOTPULATENBHOCTh. Buabl
anemenTos JI.1. XMMHUYECKOH CBSI3U (KOBaJIEHTHAs!, HOHHAS, METAJUTMYECKAsl, BOJOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUsl.
Menneneesa [Teprommueckas cucrtema xumudeckux anneMeHToB J[M. MenneneeBa. ®@usnueckuii cMbica [lepruoanyeckoro 2
3akoHa J[.M1. MenneneeBa. 3aKOHOMEPHOCTU W3MEHEHHsI CBOWCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUM C TIOJIOXKEHHWEM XHUMHYECKOro siiemeHta B I[lepuomrdaeckoit
cucreme. MupoBO33peHUYECKOe U HayqHoe 3HaueHue [ lepuoanueckoro 3akona /I.1. Menneneesa. [Ipornossr JI.1.
MenneneeBa. OTKpHITHE HOBBIX XUMUYECKHX JIEMEHTOB
1.1. 2 llpakTuyeckoe 3ansitue Nel PerieHne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aj7a4 IO TeMe:
"OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHUSIM XUMUYECKUX peaKiiuii” OK 01 OK 02
IMpopuiabHbie U NPOPECCHOHAIBHO 3HAYUMBbIC 3JIEMEHThI COAepKaAaHUA: XUMHUUYECKUE SBJIIEHUS B 2 TIK 2.1

OCHOBE TEXHOJIOTUYECKUX OIepalil Ha MPeANpUITUIX KEIE3HOJOPOKHOTO TPaHCIOPTa (HallaBKa pH
PEMOHTHBIX paboTaxX, HAaHECEHHE JTAKOKPACOUHBIX MOKPBITHI).

JIP 2,4,16,23,30




2

1.1.3 IIpakTuyeckoe 3ansaTHe Ne2 PerieHue mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3ajad M0 TeMeE:
[lepuoauueckas cucrtema xumuuyeckux anemeHToB .M. MenneneeBa. CtpoeHue atoma

IIpopuiabHble U NPO(PECCHOHATBHO 3HAYUMBbIE 3JIeMEHTHI coaep:kaHuss. OCHOBHbICE XMUMHUYECKHUE
3aKOHBI, TEOPUU M YUEHHUS CIIOCOOCTBYIOT 0Oojiee MOJHOMY W OCO3HAHHOMY HMOHUMAaHHMIO XHMHYECKHX
MpoLEeCcCOB ISl (POPMHUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS; KAaK OCHOBBI JIsl KOJJMYECTBEHHBIX PACYeTOB U
peiCHUA MHOT'UC paCUYCTHBIC 3a/Ja4X MIPAKTHYCCKOI'O0 U TCXHOJIOTHYCCKOI'0 3HAYCHH .

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

1.1.4 TlpakTuyeckoe 3aHsiTue Ne3 PerieHue 3KCIIEpUMEHTAIBHBIX 3a7a4 10 TeMe: THIbl XUMHUYECKHUX
cBsA3e. TUIBI KPUCTAIUIMYECKUX PELIETOK

IIpodunbHbie U NMpodeccCHOHANTBHO 3HAYMMBbIE JJIEMEHTHI Ccojep:kaHusi. BemjectBa ¢ aTOMHOU M
METaJUTMYECKOM KPUCTAUTMYECKUMH PEIIeTKAaMU KaK KOMIIOHEHTBHI MOJIYIPOBOJHUKOBBIX MaTEpHAJIOB,
(hOTOAIEMEHTOB, TMO/I0B, HHTETPATBHBIX U SJICKTPUUECKUX CXEM.

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

Pa3nea 2. XumMnueckue peakuumn

10

Tema 2.1 Tumer
XMMHYECKUX PEAKIUI

2.1.1 Knaccudukamnus ¥ THITBI XUMUYSCKUX PEAKIIUi HEOPraHUIECKUX COCTMHCHHUM

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

Conep:xanue yueOHOro MaTepuaJa

Krnaccudukanys v TUNbl XMMHYECKHX PEAKIUil C ydacTHeM HeopraHuueckux BemiecTB. CocTaBieHHE
ypaBHEHUN peaKInil COeTMHEHHU S, Pa3JI0KEeHUsI, 3aMeIeHUs, 0OMEHA, B T.4. PEaKIIUi TOPEHHS, OKUCIICHUS -
BOCCTaHOBJICHHSI.

VYpaBHeHHs] OKHUCIeHHUs-BoccTaHOBIeHUs. (CreneHb okucieHus. OKUCIUTETh M BOCCTAHOBUTEIb.
CocraBrieHne W ypaBHHUBAHHE OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
Oamanca. OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B MPHUPOJE, MPOU3BOACTBEHHBIX MpOIECCaX H
KHU3HECSATSIbHOCTH OPTaHN3MOB.

2.1.2 Tlpaxktnyeckoe 3aHsaTHe Ned PerieHue SKcrieprMEHTANBHBIX 3a7ad 1mo Teme: "OKUCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIINH"

IIpoduibHbie U NPodgecCHOHAIBHO 3HAYMMBbIE JIEMEHThI COACPKAHMSA. 3HAUCHHE OKHUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX pEaKUMHA B TMPUPOJE M HA MPEANPUATHAX IKEIE3HOIOPOKHOM OTpaciu.
OKHCIAUTENHEHO — BOCCTAHOBHUTENBHBIE MPOIECCH KAK OCHOBA MPOIIECCOB KOPPO3HHM METAIIOB, pabOTHI
XUMHUYECKUX UCTOYHUKOB TOKA U aKKyMYJISITOPOB U T.1.

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




1 2 3 4
Tema 2.2 2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUN MTPOIIECC. OK 01 OK 04
JIeKTPOJIUTHYECKAS K 2.1
JUCCOHALUS B JIP 4,16,23,30
MOHHBII 00MeH Coaep:xaHue yueOHOro MaTepuaJia
Teopus snexkTpoauTHuecKkoill nuccounanuu. MoHbl. DneKTpoauTsl, HEINEKTPOIUTHI. Peakiun MoHHOTrO
obmena. CocraBieHue peakiuii MOHHOro OOMEHa IMyTEeM COCTaBJICHHS WX MOJHBIX M COKPAILICHHBIX
MOHHBIX YpaBHeHUU. KHCIOTHO-OCHOBHBIE peakluy. 3aJaHus Ha COCTABIIEHUE MOHHBIX PEAKIIHIA. 2
[IpakTHdeckoe UCIONB30BaHUE PEAKIM HOHHOTO 0OMEHA M THIIPOJN3a B TEXHOJOTHYECKHX MpoIeccax
KEJIE3HOJOPOKHOr0 TpaHcnopra. [loHsTHs: TanbBaHOCTErHs, TajJbBAaHOIUIACTHKA, UX IPAKTUYECKOE
3HAYEHUE B JKEJIE3HOIOPOKHOM XO03HCTBE.
2.2.2 JlabopaTopHoe 3aHsaTHe (padora) Nel "VccnemoBanue cBOHCTB dekTponuToB. Onpenencaue pH
cpelbl pacTBOPOB. Teopus ANEKTPOTUTHIECKON AUCCOHAIIN" OK 01 OK 04
IIpo¢gunbHbie u MpodeccHOHATBHO 3HAYHMbIE 3JIEMEHTBI COAePKAHUA. AKKYMYJISITOPBI: IPUHLIUI UX 2 MK 2.1
pabotsl, ux npumenenue B CLIb. JIP 4,16,23,30
2.2.3 JlaGopatopHoe 3ansaTHE (padoTa) Ne2 "Peaknuu nonnoro oomena. ['maponus comneit”
IIpopunibubie u 1npodecCHOHAIBHO 3HAYMMbIE JJIEMEHTHI coaep:kanus. IIpumenenue Ha OK 01 OK 04
KEJIE3HOJOPOKHOM TPAHCIOPTE peakUuu HOHHOTO OOMeHa [UIsi YMSrYeHUs BOJAbl (CHUXKEHHE 2 1K 2.1
KoHIeHTpanuy HoHoB Ca?* 1 Mg?"). Tuapomis Ha NpenpHsTHSX KeTe3HOTOPOKHOTO TPAHCTIOPTa. 7P 4,16,23,30
Pa3nes 3. CTtpoeHue BemecTBa U CBOMCTBA HEOPraHUYECKUX BellleCTB 14
Tema 3.1 | 3.1.1 OcHOBHBIE KJTaCCHI CIIO)KHBIX HEOPTAHHYECKUX COCAMHCHHU. OK 01 OK 02
Knaccudukanus, K 2.1
HOMEHKJIaTypa u JIP 4,16,23,30
CTPOCHHC Coaep:xanue yueOHOro MaTepuasa
HCOPraHMICCKUX IIpenmer Heopranuueckoil xumuu. Knaccuukanus HeopraHMueckux BemiecTB. IIpocTeie U CIIOKHBIE
BCLICCTB BerecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUJBI, TUIPOKCUIBI, KUCIOTHI, CONIN). B3anMocBs3b
HEOPraHMYECKUX BEIIeCTB. ATperaTHble COCTOSIHUA BemecTBa. Kpucramnueckue u aMop(HbIE BEIIECTBA. 5

Tunel KpUCTAJINIMYCCKUX PCUHICTOK (aTOMHaSI, MOJICKYJIsIpHAs, MOHHAs, MCTaJ'IHI/I‘-ICCKaSI). 3aBUCHMOCTD
(bI/ISI/IquKI/IX CBOMCTB BeEIlleCTBA OT THUIIA KpPICTB.J'IJ'IPI‘IGCKOfI PCLICTKU. 3aBHCHMOCTh XHUMHYECKOM
aKTMBHOCTH BEIIECTB OT BHJAa XHMMHUYECKOWl CBSI3M M THIIA KpHCTEUIJ'IH‘-ICCKOfI PCHICTKU. HpI/I‘-II/IHBI
MHOFOO6p8.3H5{ BCIICCTB
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3.1.2 IlpakTuyeckoe 3anHsiTue NeS PerieHue sKCeprUMEHTAIBHBIX 3a7a4 10 TeMe: UHCThIe BEIIecTBa U
cMmecu. J[ucrepcHbIe CUCTEMBI. OK 01 OK 02
IMpoduiabHbie 1 MPOGeCcCHOHAIBHO 3HAYNMMbIE 3JIEeMEHThI copep:kaHusi. CTEKIOIIACTUK KaK OCHOBA K21
115t u3rotosiieHus aetaneit CLIb. JIP 4,16,23,30
Tema 3.2 ®wusuko- | 3.2.1 Meramisl. [Tonoxenne B [ICXD JI.M. MenneneeBa, ocoberHoct ctpoeHus. Kopposus meranios. OK 01 OK 02
XMMHYECKHE CBOMCTBA | MeTOIbI 3aIllIMThl KOHCTPYKLHI OJABUKHOTO COCTaBa TIK 2.1
HEOPTraHUYECKHX JIP 4,16,23,30
BCHICCTB Coaep:xanue yueOHOIro MaTepuasa
Meramnel. O0mue ¢pu3nvyeckue U XMMHYECKHe CBOICTBa MeTaiuioB. CriocoObl MOJy4YeHHs. 3HaueHHE
METAJIJIOB U HEMETAJJIOB B IPUPOJIE U KUZHEACITEILHOCTH YeTIOBEKa U Oprann3MoB. Kopposus MeTaos:
BU/Ibl KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJJIOB OT KOPPO3UU
3.2.2 [IpakTuyeckoe 3ansiTue Ne6 PenieHue skcriepuMeHTaIbHBIX 3a7a4 no Teme: "MeTtamibl"
IIpoduibHbie H IpodecCHOHATBHO 3HAYMMBIE JIEMEHTHI COAepPKAHUA. [[151 TMHUI CBSI3U U yCTPOUCTB OK 01 OK 02
CUTHaJM3anuu, neHtpanuzanuu u OnokupoBku (CLIb) HeoOXoAuMbl CTalleaTlOMHHEBBIE  IPOBOJA. K 2.1
MenHblii 1 JTaTYHHBIM NPOKAT MCHOJB3YETCSl IPU M3rOTOBJIEHUU U peMoHTe netanei CLIb, pa3nuunoii JIP 4,16,23,30
anmnapaTtyphbl )KeJIe3HOJOPOKHON aBTOMAaTUKU U CBSI3H.
3.2.3. Hemeramiel. [Tonoxenue B [ICXD JI.U. MenaeneeBa, 0COOEHHOCTH CTPOCHHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30
Coaepixanue yueOHOro MaTepuaJa
Hemerannsl. O6mue puznyeckre 1 XuMUYecKre CBOMCTBA HeMETaUIoB. TUITHYHbIE CBOWCTBA HEMETAIJIOB
IV- VII rpynn. Knaccugukanus 1 HOMEHKIIaTypa coelMHeHUI HemeTaioB. [IpumeHeHue BakHeHmux
HEMETAJJIOB U UX COCJUHEHUH B jKeJIEe3HOJOPOKHOM X03sHicTBe KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B
IIpUpoOIE
3.2.4 TIpakTuueckoe 3ansitue Ne7 Pemenne skcrepuMeHTaIbHBIX 3a1a4 1o Teme: "Hemeramisr"
IIpo¢guabHbie 1 NpodeccCHOHAIBLHO 3HAYNMBIE JJIEMEHTHhI coAep kaHusi. VIHepTHbIE ra3bl UCIIOIb3YIOT
B CHCTeMaX CHUTHAJIW3all{{, LEHTpAIU3allMd W OJIOKUPOBKHM JUISl 3allOJIHEHUS AJIEKTPOBAKYYMHBIX OK 01 OK 02
npubopos. CeneH — OCHOBA JJIsi M3TOTOBJIEHUS BBIIpsIMUTENEH U (poTornemeHToB. KpemHMii — a1eMeHT K 2.1
MHTETrpalbHBIX MUKPOCXEM CHCTEM YIIpaBJICHUS ABM)KEHHEM 1oe31oB. KapOua KpeMHus KaKk KOMIIOHEHT JIP 4,16,23,30

BAPUCTOPOB,  MPUMEHAEMBIX B  YCTPOMCTBAX  aBTOMATHYECKOTO  PETyJIUPOBAHUA  CTPEJIOK
KEJIE3HOJOPOKHBIX ITyTel U Mepee31oB.
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Tema 3.3 | 3.3.1 'eneTnveckas CBSI3b HEOPTaHUUECKUX COCTMHCHUI OK 01 OK 02
WNnenruduxanus HroroBasi koHTpoJbHasi padora Nel IIK 2.1
HEOPraHUYEeCKUX JIP 4,16,23,30
COCZIMHEHUH Coaep:kanue 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. MneHTudukamnus HEOPraHMYEeCKHX BEIIECTB C HMCIOIh30BAHHUEM HX
(U3UKO-XMMHYECKHUX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX PEAKIIHii
Hmoz | cemecmpa: MakcumainbHas yueOHasi Harpy3ka (Bcero) 32
O0s3aresnbHas ayuTOpHas yueOHast Harpyska (Bcero) 32
MPAKTHYECKHUE 3aHITUS 14
naboparopHble 3aHATHS (PabOTHI) 4
KOHTpOJIbHAs paboTa 5
Paznen 4. CTpoeHue U CBOIMCTBA OPraHMYeCKUX COeTHHEeHUIt 32
Tema 4.1 | 4.1.1 Ilonstue 06 OpraHMYECKUX BEIIECTBAX, UX MPUMEHEHHUE HA KEJIE3HOU J0pOore. OK 01 OK 02
Knaccudukanus, TIK 2.1
CTPOCHHUE u JIP 4,16,23,30
HOMEHKJIATypa Conep:xxanue y4eOHOro MaTepuaa 2
OpraHUYECKUX [osiBiieHUe U pa3BUTHE OpPraHUYECKON XUMIUH Kak Hayku. [IpeaMer opranndeckoi Xxumuu. MecTo 1 3HaUYeHue
BEIIIECTB OpraHWYECKON XMMUU B CHCTEME €CTECTBEHHBIX HayK. XUMUYECKOE CTPOCHUE KaK MOPSIOK COCTUHEHUS
aTOMOB MOJIEKYJIE COIVIACHO UX BaJe€HTHOCTH. [I[puMeHeHne oprannyecKknx BEIEeCTB Ha KEIEe3HOM Jopore
4.1.2 Teopus A.M. bytiepopa. Kitaccudukanust opraHM4eCKUX BEIIECTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:kanue y4e0OHOIro MaTepuaa 2

[TonoxkeHus TeoprHr XUMUYIECKOTO CTPOCHHSI opranndeckux coequHeHnii A.M. Bytneposa. YrnepoaHsiii
CKEJIET OpPraHMYeCKOH MOJIEKYJbl 3aBHCUMOCTh CBOWMCTB BEHIECTB OT XHMMHYECKOTO CTPOEHHUS MOJIEKYJL.
Wzomepust 1 m3omepbl. [lonatne o QyHkmoHanpHOM rpynme. Pamgukan. I[lpuHimmnel knaccupukarmu
OpPraHMYECKHUX COECIMHEHUH. MexayHapoaHas HOMEHKIIaTypa W IPUHLUIBI HOMEHKJIATYPhl OpPraHU4eCKUX
coeJUHEHUN
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Tema 4.2 CpoiictBa | 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 YTIIEBOAOPOIBI (ATKAHBI M ITUKIOATKaHbl). OCOOCHHOCTH KIIaCCH(PUKAIIMN U HOMEHKJIIATYPHI,
nzoMepusi, (pusnueckue CBOICTBA, XMMHUYECKHE CBOICTBa, CIIOCOOBI MoyydeHus. ['opeHrne mMeTaHa Kak
OMMH W3 OCHOBHBIX HCTOYHHUKOB TeIJIJa B TPOMBIIUIGHHOCTH U ObiTy. CBOWHCTBA NPUPOJHBIX
YIJ€BOJOPOA0B, HAX0XK/ICHUE B MIPUPOJIE U TPUMEHEHUE ATKAHOB.
4.2.2 Ilpaktuueckoe 3ansaTue Ne§ Perienue skcnepuMeHTANbHBIX 33434 Mo Teme: "CpaBHHUTENbHAs
XapaKTepUCTHKA METaHa U 3TaHa"
IIpodpnibHble U NpodecCHOHATBHO 3HAYMMBIE 3JI€MEHThI colep:kaHus. JKuakue yrieBoaopojibl OK 01 OK 02
(OeH3MHBI, KEPOCUHBI, COJSPOBbIE Macia, Ma3yT) - B KayeCTBE NOPIOYEr0 B JBUTATEISX BHYTPEHHETO 11K 2.1
CrOpaHus MOJIBUYKHOTO COCTaBa KEJIE3HOAOPOKHOT0 TpaHcnopTa. TBep/bie yriieBoaopo bl (mapaduHbl) — JIP 4,16,23,30
KOMITOHEHTBHI JKUJKUX CMa30K, HCIIOJIb3YEMBIX JJIsl cMa3ku aetaneit u y3inos CLIb.
4.2.3 Anxensl, ankagueHbl. CoCTaB M 0COOCHHOCTH CTPOCHUS OK 01 OK 02
[IK 2.1
JIP 4,16,23,30
Coaepixanue yueOHOIro MaTepuasa
HenpenenbHble (anakeHbl, aJKUHbI M ainkaaueHbl). OCOOEHHOCTH KiacCU(PHUKAIMM W HOMEHKJIATYpHI,
nu3zomepusi, pU3nuecKue CBOMCTBA, XMMUYECKHE CBOICTBA, CIIOCOOBI OTy4YeHHs. ['opeHne aleTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHH Ul CBAPKU M PE3KU MeTasuloB. IIpakTnueckoe npuMeHeHue
QJIKEHOB U JIKAJINEHOB B JKEJIE3HOJLOPOKHOM XO35IMCTBE
4.2.4 llpakTnueckoe 3ansitue Ne9 PerieHne skcriepMMeHTAIbHBIX 3a7a4 1o Teme: "[lonyuenue sTuneHa
Y U3y4YEHHUE ero CBOMCTB"
IIpoduibHbie U NPOoPeCcCHOHATBHO 3HAYMMBbIE 3JIEMEHThI coepkanus. [I[puMeHeHns moIMMepoB Ha OK 01 OK 02
MPEANPUATHAX KEJIE3HOAOPOKHOIO TPaHCIOpTa JUIs 3dJIeKTpou3oisiuuy, IIpoaykTsl monumepuzanun K 2.1
OKCHJIa OTWJIEHa — DJMOKCHJ (KOMIIOHEHT OJSIOKCHJIHOM CMOJIBI) TpPUMEHSeTCS JJIs 3allUuBKU JIP 4,16,23,30

TpaHc(hOpMaTOpOB, KOHTYPHBIX KaTyIIeK M JIpOcceNieil, KOTOopble OOECIeYHBAIOT YCTOWYHBOCTD
anmnapaTypsl K yaapam U 3JeKTPOU30ISIIIUN
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4.2.5 Ilpaktuyeckoe 3ansatue Nel( Pemienne sKkcriepuMeHTaIbHBIX 3a71a4 MO Teme: "AIETUIICH U ero
romoJioru" (AJIKUHBI) OK 01 OK 02
IMpoduiabHbIe U MPOeCcCHOHATBHO 3HAYUMbIE JIeMEHThI cojep:kaHus. [[puMeHeHre noauMepsl Ha K 2.1
OCHOBE IPOM3BOJHBIX AIKMHOB B KAa4eCTBE H3OJISAIMU 3AIIUTHBIX O0OJIOYEK KAOENbHBIX HW3JCIHA H JIP 4,16,23,30
IIPOBOJIOB.
4.2.6 Apensl. CocTaB, CTpOCHHE, MTOTYUCHUE OK 01 OK 02
[K 2.1

JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia
OcoOeHHOCTH KIIacCCU(UKAIMK W HOMEHKIIATYphl, W30Mepus, (U3MUECKHUE CBOMCTBA, XUMHUYCCKHE
CBOMCTBa, CIOCOOBI OTyUEHUSI.
4.2.7 TlpakTuueckoe 3anatue Nell Pemenne skcrepuMeHTaNbHbIX 337a4 1o Teme: "CpaBHUTEIbHAS
XapaKTepUCTHKA CIIUPTOB"
IIpodunibHbie n NpodeccHoHATIBLHO 3HAYMMBIE 3JIeMEeHTBhI coepkanus. OJHOATOMHbBIE CIIUPTHI — KaK OK 01 OK 02
OCHOBA JIAKOKPACOYHBIX MaTEpPHAJIOB HAXOJSAIIUX CBOE NMPUMEHEHHUE B >KEJIC3HOJOPOKHOM XO3SHCTBE K 2.1
(xpacka ansa nokpeitus yctpoictB CLIb; mmactudukaropsl, IpuMeHseMble B CBETO-, TEPMO-, MOPO30-, JIP 4,16,23,30
Brnaroctoikux getansx CIb u t1.1.). IlpakTuueckoe 3HaUE€HHE apPOMATHUUYECKUX CIHUPTOB M HUX
MIPOU3BOHBIX B KEJIE3HOJAOPOKHOM XO35HUCTBE.
4.2.8 Anmperuapl. Kap6oroBbie kucioTsl. CocTaB, CTpoeHUE, KiTacCH(BUKAIIHS OK 01 OK 02

K 2.1
JIP 4,16,23,30

Copep:xaHue yueOHOr0o MaTepuasa

OcobeHHocTH KiIaccUUKAMM U HOMEHKJIATYphl, H30Mepus, (QU3MUECKHEe CBOICTBA, XUMHYECKHE
CBOWCTBA, CrIOCOOBI MmoNTydeHust. MplTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.
CroxHble 3(UpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIIOT.
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4.2.9 JIaGopaTopHoe 3aHsiTue (padora) Ne3 "CpoiicTBa ajibJIerHA0B U KAPOOHOBBIX KHCIOT"
IIpodunabHbie u NpodeccHOHATHHO 3HAYUMbIE 3J1eMEHTHI CoJIepKaHus. AHIINHO-(pOpMaIbIeTUIHbIC
— KOMIIOHEHT 3JIEKTPOU3OJIALMOHHBIX JIAKOB, HEOOXOJMMBIX B JJIEKTPOTEXHUYECKOW armaparype. OK 01 OK 02
MypaBbUHBIN aibAeTHA KaK KOMIIOHEHT OaKeIWTOBOTO JIaKa, SBISIONIMMCS aHTUKOPPO3UOHHBIM OK 04
nokpeiTueM mig ycrporctB CLB. TekcTonuT kKak OCHOBAa JUIsi M3TOTOBJIEHHUS SJEKTPOU30JISITOPOB. [IK 2.1
[IpumeHeHne aneToHa B KEJIE3HOAOPOKHOM X03sMCTBE. [[puMeHeHne aBeneBor KUCIOThI U1l OYMCTKH JIP 4,16,23,30
METAJUIOB OT P’KaBUYMHbBI U HAKUIIH.
4.2.10 IlpakTuyeckoe 3ansaTHe Nel2 PenieHre sKCriepUMEHTAIBHBIX 3aa4 1o TeMe: "CloxKHbIe 3(UPBHI.
XKupst. [louarue o CMC"
[MpoduiabHbIe U IPOPEecCHOHATBHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHusA. byTrianierar Kak KOMIOHEHT OK 01 OK 02
neHTadTaneBbIX dMalei, HCIoMb3yeMbIX i OKpacku ycTpoicTB CLIB; 31eKTpOon30IsIHOHHBIX JTaKOB, 11K 2.1
npuMeHsaeMblx npu peMoHTe yctpocTB CILIb. Mpu1d BBICIIMX KUPHBIX KHCJIOT KaK 3aryCTUTEIU B JIP 4,16,23,30
MJTACTHYECKUX CMa3KaX, IPUMEHSAEMBIX B PA3IMYHBIX MEXaHU3Max st cMazku ycrpoiictB CLIb u ap.
4.2.11 AMuHBI. AHWIMH OK 01 OK 02
[IK 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuasa
OcoOeHHocTH KIAacCU(PUKAIMU M HOMEHKIATyphl, H30Mepus, (U3HUECKHe CBOICTBA, XUMHUYECKHE
CBOMCTBa, CIOCOOBI IOJTYYEHUSI.
4.2.12 JladoparopHoe 3ansaTue (padora) Ned "AmuHokucnotsl. 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 "CpoiicTBa yrieBo10B" OK 01 OK 02
Wnentudukanus IIpoduabHbie n MpodeccHOHATBHO 3HAYNMBIE JJ1eMEHThI codepkaHus. DPUpbl MACIIHON KUCIIOTHI, OK 04
OpTraHUYECKUX 00pa3oBaHHBIC MACIISTHOKUCIIBIM OPOYKEHHUEM TIIFOKO3bI, UCTIOIB3YIOTCA KaK TUIACTU(PUKATOPHI JIAKOB JIJISI K 2.1
BEIIIECTB, UX 3HaUeHUe | ycTpoiicTB U mpubdopos CLIb. JIP 4,16,23,30
n  NpUMEHEHUC B | 4 32 Poib XUMUHU B 00ECIIEUEHHH YKOJIOTHIECKOM, DHEPTETHUECKOM 1 IUIIEBOM 0E€30IIaCHOCTH OK 01 OK 02
OBITOBOM u IK 2.1
IMPONU3BOJCTBCHHOU JIP 4,16,23,30




1 2 3 4
NEeATEIIbHOCTH Conep:kanue y4eOHOIro MaTepuaa 2
YyeJioBeKa Poub oprannueckoit XuMuM B peIieHruH MpoodIeM SHEPreTUIeCKON OE30IMaCHOCTH, B Pa3BUTHH MEIHUIIMHEI,
CO3/JaHUU HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB PHEPruu (aJIbTEPHATUBHBIC MCTOYHUKHU SHEPTHUH).
OnacHOCTh BO3JEUCTBUSL HA JKUBbIE OPraHU3Mbl OPTraHMYECKHUX BELIECTB OTACJIBHBIX KJIACCOB
(yrneBomopobl, CHUPTHI, (PEHOJBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANbIETHABl U JIp.), CMBICI
MOKa3aTelsl NPeeabHO 10NyCTUMOW KOHIIEHTPALUU
Pa3zjnen 5. Kunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKuid 2
Tema 5.1 Ckopocts | 5.1.1 lIpakTnueckoe 3anaTHe Nel3 PemieHue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 33]1a4 IO TEME: 2
XUMHUUYECKUX peakiuil. | "CKOpOCTh XUMUUECKUX peaklnil. XMuMHUYEeCKOe paBHOBecue" OK 01 OK 02
XuMu4eckoe IIpodpuiabubie U npodeccHoHATIBLHO 3HAYHMbIE JIEMEHTHI cojep:kaHusi. bydepHbie pacTBOpsl B K 2.1
paBHOBecHE TEXHOJIOTUYECKHX Tpoleccax (MpU SICKTPOXMMHUECKOM HAHECEHWH 3allUTHBIX IOKPBITHHA, B JIP 4,16,23.30
MIPOU3BOJICTBE KpACUTEIICH)
Pa3nen 6. PacTBopbl 2
Tema 6.1 Ilonsatue o | 6.1.1 IIpakTuyeckoe 3ansitue Nel4 Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3371a4 110 TeME: 2 OK 01 OK 02
pacTtBopax "PactBOpBI, HCTIOIB3yEMbIE B OBITOBOM M MPOM3BOJACTBEHHOM JIEATEIHOCTH 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 HoBeiilue NOCTHXKEHUS XUMHUECKON HAYKH U XUMUYECKON TEXHOJIOTHHI OK 01 OK 02
OBITY u OK 07
IIPOU3BOJACTBEHHON K 2.1
NESITENLHOCTH JIP 4,16,23,30
"e/I0BCKa Conep:xanue y4e0HOro MaTepuajia 2
Hogeifime nocTkeHHsT XMMAYECKONW HAYKH M XUMHUYECKOM TEXHOJOTHH. Poib XMMuUM B oOecrieueHuHn
9KOJIOTMYECKOM, PHEPreTUUecKod M MUILEBOW 0€30MacHOCTH, pa3BUTUM MeauuuHbL. [IpaBuna moucka u
aHaM3a XUMHYECKOW MH(DOPMAIUM U3 PAa3IMYHBIX HCTOYHHKOB (HaydyHas W y4eOHO-HAy4Has JIMTEpaTypa,
CpeacTBa MaccoBoil nHpopmanuu, cetb IHTepHeT)
7.1.2 TIpoMeKyTOUHAsI aTTecTAMS M0 AUcHUIUHHE. /[nddepeHnpoBaHHbI 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoez |l cemecmpa: MakcumanbHasi yueOHasi Harpy3Ka (BCero) 40
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OO6s3arepHas ayJUTOpHAs ydeOHas Harpy3Ka (BCero) 40
MIPAKTUICCKUE 3aHATH 18

nabopaTopHble 3aHATHS (PaOOTHI) 6

Qg epeHIIMPOBAHHBIN 3a4eT 5

Hroro: MakcumanbHas yaeOHast Harpy3ka (BCero) 72
O0s3atesnbHas ayJUTOpHas ydueOHast Harpy3ka (Bcero) 72
NPaKTUYCCKUE 3aHATHS 28

naboparopHble 3aHATUS (pabOTHI) 10

KOHTPOJIbHAS paboTa 5

Hmozosas ammecmayus 6 popme nudPpepeHInpoBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JUCIIATIJINHBI
3.1 TpebGoBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUIo

Y4eOHas TUCIUIUIMHA peam3yercs B ydueOHoOM kaOuHere: JlabopaTtopus XUMHH U
ounoaoruu
Obopyoosanue yuebH020 KabuHema:

[Tocagounble MecTa 110 KOJIMYECTBY O0YUarOIIUXCS.
Pabouee mecto npenoaBares.
MeTtoauueckre MaTepralsl 10 IUCHUIUINHE

. Becwr ananutuyeckue (1 mt.).

1
2
3
4
5. Xumudeckas mocy/a.
6. Momenu KpUCTAUTHYECKUX PEMIETOK. (3 mIT)
7. COopubIit ipubOp 11 modyueHus razos (1 mit.).
8. Ha6op Ne3 BC «l1lenoum».
9. HaGopbl peakTHBOB MO OPTraHUYECKON XHUMHUHU.
10.Habop uHIuKaTopoB.
11.HaOop miakaToB 10 HEOPraHUYECKON U OPTaHUYECKOW XUMUHU.
Texnuueckue cpedcmea 00yueHUsL.
- KOMITBIOTEP
Ayouosuzyanvrvle cpedcmea 0OyUeHus:
1. DVD Opranuueckas xumusi. Yacts 2. [Ipupoaabie HCTOUHUKH yTIIeBOA0POAOB. CIIUPTHI
u ¢eHonsl 13 onbiTOB, 36 MUHYT.
2. . DVD Oprannyeckas xumus. Yacts 3. Ajbaeruapl 1 KapOOHOBBIE KUCIOTHI. CIIOKHBIE
a¢upsl. Kupst. 20 onbeiToB, 40 MUHYT.

3. DVD Opranunueckas xumus. Yacts 4. YraeBogsl. 11 onbiToB, 27 MUHYT.

3.2. MuopmaniuoHHoe obecnedeHne peaju3auu NporpaMmmbl

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

3.2.1.0CHOBHBbIEC HCTOYHUKH:
1. Aadpunorenosa U.B. Xumusi: ydeOHUK ¥ PAKTHKYM JIJIS1 CPEHET0 TPO(ECCHOHATTEHOTO
obpaszoBanus / 1.B. Anpunorenona, A.B. badkos, B.A. [lonkos.- 2-¢ u3., ucp. u J10m. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.



3.2.2.J]lonoJTHUTEIbHbIE HCTOYHUKH:
1. I'ycera, E.B. Xumusa mmsa CIIO.: yde6.-meton. nmocodue / M.P. 3uranmmuna, JI.H.

Kymukosa; Kazan. nau. uccnen. rexnoi. yH-T; E.B. '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 (mata oopamenus: 31.03.2023) / - Pexxum ocTyma: uist
aBTOPU3. ITOJIB30BATENEH.

2. Yepnukona H.FO. Xumus B noctynHoMm uznokeHuu: yueOHoe nocodue ansa cno / H.1O.
YepHukora.- 2-¢ u3f., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. - Tekct: anexktpoHHbId // JlaHb: anexTpoHO-OMOMMOTEeYHas cuctema. - URL:
https://e.lanbook.com/book/195532 (nata odpammenus: 31.03.2023) / - Pexxum gocryma: mis
aBTOPU3. MTOJIB30BATENEH.

3.2.3 UHTepHeT — pecypcehi:

1. Hay4yHo-momymnsipHbI MNPOEKT «IJEMEHThl OOJNbIION Hayku « (usuka, Xumws,
MaTeMaThKa, acCTPOHOMMsI, Hayka O >KW3HHM, Hayka o 3emue). HoBocTW Hayku, KHUTH,
HAyYHO-TIOMYJISIPHBIC CTaThH, JICKIIUH, SHIUKIIONIENH.

https://postnauka.ru/themes/chemistry - mekmmm o xumuun Ha caiite IloctHayka. https://

gotourl.ru/4780 (https://elementy/ru/) Pexxum moctyma: cBOOOIHBIA.

2. CaliT Hay4HO-TIONYJISIPHOTO XKYypHaia « XuMus 1 3u3Hby. https:// gotourl.ru/4785 Pexxum
JIOCTYTIa: CBOOOTHBIM.

3. CalT 0 XMMHUM: KJIACCHUYCCKUE YYCOHHWKH, CIPABOYHUKH, SHIIUKJIONCINH, IMOMCK
OpPTaHUYECKUX M HEOPraHMYECKUX PEaKIMii, COCTABIICHHE YypaBHEHWI peakuuid. https://
WWW. Xumuk.ru/ Pexxum moctyma: cBOOOTHBIN.

4. Tlnarpopma Zoom [jsi NPOBEIACHUS OHJIAWH-3aHATUN U BUIICO-KOHGEPEHITUH.

[DnekTponHbIii pecype]. Pexxum moctyna: https://zoom.us/.

5. DnextponHas wuH(pOpPMAMOHHO-OOpa3oBaTeNbHas cpena Ha matdopme Moodle.

[DnexTponHbIi pecype]. Pexum moctyna: https://moodle.ospu.su/

3.3 IIporpamma obecneyeHa HEOOXOAMMBIM KOMILIEKTOM JIMIEH3UOHHOT 0
NMPOrpaMMHOI0 odecrneYeHmst


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 OLCHKa PC3YyJIbTATOB OCBOCHUA O6HI€O6p330BaT€JIBHOI>'I JAUCIHHUITIINHBI

PACKPBIBAKOTCA 49CPC3 MUCHUINIMHAPHBIC PC3YJIbTAThbI, HAIIPABJICHHBLIC Ha q)OpMI/IpOBaHI/IC
O6IHI/IX KOMHCTGHHI/Iﬁ I10 pasaciiaM U TCMaM COJACPIKAHHA yqe6Hor0 MaTtcpualia.

[IpomexxyTouHas arrectanus B popme auddhepeHInpoBaHHOTO 3a4eTa.

Oo6mue komnerennun (OK), Paznen/Tema Tun oneHOYHbIX
JIMYHOCTHBIE pe3yabTaTsl (JIP) MeponpUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHUE
IIK 2.1 P3: Tema 3.1 XUMHYECKHUX (HOPMYIT;

JIP 2,4,16,23,30

P4: Tema 4.1, Tema 4.2, Tema
4.3
P5: Tema 5.1
P6: Tema 6.1
P7: Tema 7.1

- 3ajaHus Ha HCHOJIb30BAHUSA
XUMHAYECKOH CHMBOJIUKH U
Ha3BaHUM  CcOeAMHEHHH 10
HOMEHKJIaType
MEKYHApOJIHOTO COr03a
TEOPETHYECKOU U IIPUKIIATHOU
XUMHA U TPUBHAIBHBIX
Ha3BaHUW JUIsI COCTaBJICHUS
XUMHUYECKHX HOPMYIT;

- 3acnymuBaHue COOOIICHUIA
U OLICHKA UX MOJATOTOBKH;

- Pesynbrar  BBINOJIHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- PesynbraT  BBINOJHEHUSA
MIPaKTU4YECKON padOoThI;
-IIpakTHKO-OpUEHTUPOBAHHbBIE
3a/laHus;

- Tloxbop,
npeoOpazoBaHue
UHpOpMaLIUU

aHalmM3 |
yaeOHOMH

OK.02
K 2.1

JIP 2,4,16,23,30

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 0npoc

- 3aciymuBaHue COOOIIEHUH
U OLICHKA UX IOJATOTOBKH;

- 3agaHus Ha MCIOJIb30BaHMS
XUMUYECKOM CHUMBOJMKH H
Ha3BaHUW COEAUHEHUH 110
HOMEHKJIAType
MEXIyHApOIHOTO Coro3a
TEOPETHYECKON M MPUKIIATHOU
XUMHH U TPUBHAIbHBIX
Ha3BaHWW Il  COCTaBJICHUS
XUMHUYECKHX (HOPMYIT;

- Pesynmprar  BBINOJIHEHUSA
BHEayIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pesymprar  BBINOJIHEHUS
MIPaKTUYECKON pabOTHI;




-IIpakTUKO-OpHUEHTUPOBAHHBIE

3a7aHus;
- [Ton6op, a”HaJIN3 u
npeoOpa3oBaHue yaeOHO
nHdopmaruu
OK.04 P2: Tema 2.2 - YcTHBIN onpoc
P4: Tema 4.2, Tema 4.3 - 3aciymuBaHue COOOIIEHUN
IIK 2.1 M OIICHKA UX HOJATOTOBKH;
- 3amaHusg Ha HUCIOJIb30BAHUSI
JP 2,4,16,23,30 XAMUYECCKOM CHUMBOJUKUA U
Ha3BaHUW COCOUHEHUH IIO
HOMEHKJIaType
MEXTyHApOHOTO cor03a

TEOPETUYECKOU U IIPUKIIATHOU
XUMHA U TPUBHAIBHBIX
Ha3BaHUW JUIsI COCTaBJICHUS
XUMHUYECKHX HOpPMYIT;

- Pesynbrar  BBINOJIHEHUS
BHEAYAUTOPHBIX
CaMOCTOSITEIILHBIX paboT

- PesynbraT  BBINOJHEHUSA
IPAKTUYECKON paboThI;

- PesynbraT  BBINOJHEHUSA
nabopaTopHO# padOTHI;
-IIpakTHKO-OpUEHTUPOBAHHbBIE

3aJIaHus;
- ITonGop, aHaJIN3 u
npeoOpazoBaHue yaeOHOMH
UHpOpMaLIUU

OK.07 P7: Tema 7.1 -IIpakTHKO-OpHEHTUPOBAHHBIE
3a/laHus;

IIK 2.1 - [Ton6op, aHaIN3 u
npeoOpazoBaHue yueOHOU

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

S IEPEYEHD UCITIOJIB3YEMbBIX METOJA0OB OBYUYEHUASA

5.1 ITaccuBHBIE: ONPOC, PENPOAYKTUBHBIE YIPAKHEHHS MO 3aKPEIUICHUI0 U OTpabOTKe
M3y4YEHHOI'0 MaTepuana
5.2 AKTHBHBIE U MHTEpaKTHUBHbBIC: 3BPUCTUYECKHE Oecelbl, AUCKYCCUU, KPYTIbIM CTOI,

Ipe3CHTalMA, BUKTOPUHA, KBCCT.



