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1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
oY 12. XUMUSA

1.1 ObsacTh NnpUMeHeHHus1 padoyeil MporpaMMbl

Pabouass mporpamMMa y4eOHOW NIUCHUIUIMHBI SIBJSIETCS YacThlO MPOTPAMMBbI
cpenHero (mosHoro) oo6mero oOpaszoBanus 1o crnemmansHoctd CIIO  27.02.03
ABTOMaTHKa U TeJIEMEXaHUKa Ha TPAHCHOPTE (3KEJIE3HOAOPOKHOM TPAHCIIOPTE).

[Ipn peanuzanmu pabouel MporpaMmMbl MOTYT HCIOJB30BAaTHCA pa3IUUYHbIC
oOpa3oBarenbHble TEXHOJOTHWH, B TOM YHCIE JUCTAHIIMOHHBIE O0Opa30BaTENIbHbIC
TEXHOJIOTUH, AJIEKTPOHHOE oOyueHue. Pabouas mporpamMma yueOHOM JUCITUIUTMHBI MOXKET
OBITh HCIIOJIb30BaHa B MPO(GECCHOHAILHONW MOATOTOBKE, MEPENOATOTOBKE U MOBBIIICHUN
KBaIMPUKAIMU pabodyux 1o mpodeccusM: DIEKTPOMOHTEpP IO OOCIYKUBAHUIO U
peMoHTy ycrporicts CLb.

1.2 Mecto yueoHoii nucuunaudbl B crpykrype OIIOII-TIIICC3:

TpynoeMKoCTh MUCIMIUIMHBI «XHUMHUsD» HAa 0a30BOM YpPOBHE COCTaBISIeT 72 4Yaca, W3
KOTOpbIX 64 yaca — 0a30BbIi MOMYJb (6 pa3znenoB) U 8 4acoB — MpUKIAIHOW MOIyb (1
paszieln), BKJIIOYAIOMIMK  MPaKTUKO-OPUEHTHUPOBAHHOE  COJIEPKAHUE  KOHKPETHOMU
Mpo(eCcCuu WK CIIEUATbHOCTH.
[lpuknamHodt MoOAyNb BKIIOYaeT oOIuH pazaen. Pazmen 7 «Xumus B ObITy W
POU3BOJICTBEHHON JEATENBHOCTH YENIOBEKa» peanusyerca misa cneuuanbHoctu CIIO
27.02.03 ABTOMaTuka U TeJIeMEXaHUKa HA TpaHCHOpTe (3KEIE3HOAOPOKHOM
TpPaHCTIIOPTE) HAa MaTepHaje, CBA3aHHOTO C JKOJOTMYECKOW Oe30MacHOCTHI0O M OIEHKOMN
TOCJIC/ICTBM OBITOBOM M TMPOU3BOACTBEHHOM JEATEIBHOCTH, IO OTpacisM Oymyrei
npo(eCCHOHANTBHOM IESITETBHOCTH 00YYaIOIIAXCSL.

1.3 Ilnanupyembie pe3yabTAaThl OCBOCHUSI Y4eOHOW JUCHUIINHBI:
1.3.1 [enp yueOHOM TUCITUTUINHBI:

@opMHUpOBAaHHE Y CTYIEHTOB TIPEJCTABICHUS O XUMHUYECKOH COCTaBIISIIOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHpa KaK OCHOBBI NMPHUHSATHSI PEUICHWH B JKM3HEHHBIX U
MPOU3BO/ICTBEHHBIX CUTYALIUSIX, OTBETCTBEHHOT'O MOBEACHUS B PUPOTHOM CpeIe.

3agaum JUCHMILINHBI:

1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHHS XHMHUYCCKUX
MPOLIECCOB M SABJIICHUWA B OKPYXAIOLIEH CpeAe, LENOCTHOM HAaydYHOM KapTUHBI MUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMCHHUS COCTABISATH (POPMYJbl HEOPraHUYECKUX M OPraHUYECKHX
BEILIECTB, YPABHEHUS XMMHYECKHX PEAKIMA, OOBACHITH WX CMBICH, WHTEPIPETHPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBath HAaBBIKM  TPOBEJEHUS  NPOCTEHIIMX  XUMHYECKHX
HKCIEPUMEHTANIBHBIX MCCIIEOBAHUI ¢ COONIIOICHNEM MpaBUl OE30MaCHOTO OOpaIleHHsI ¢
BELLECTBAMH U JIA0OPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh yMEHHS HCIIOJIB30BaTh HWH(POPMAIMI0 XUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHs MPOTHO3UPOBATH TOCICIACTBHS CBOCH JCSATEIBHOCTH M
XUMHUUYECKUX TPUPOTHBIX, OBITOBBIX M MIPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh NMOHUMAHWE 3HAYMMOCTH JIOCTIDKEHHA XWMHUYECKOW HAYKH W
TEXHOJIOTUH JUIsl pa3BUTHS COLIMAIILHOM U MPOU3BOJICTBEHHOM cep.



1.3.2 B pe3ynbTaTe OCBOCHHS yU4eOHOU MUCIIUTIIIUHBI 00YUYaIOIIUACS TOJDKEH

yMeTh:

- Ha3bIBaTh HU3YYCHHBIC BEIIeCTBA MO "TPUBHAIBHOWU" WIM MEXIyHApOIHOM
HOMEHKJIATYypPE;

- ONpENeNsATh: BAJICHTHOCTh U CTENEHb OKHUCIIEHHUS XMUMHYECKUX DJIEMEHTOB, THII
XUMHUYECKON CBSI3U B COCNMHEHMSIX, 3apsij] UOHA, XapakTep Cpeibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN, OKUCTUTEIb U BOCCTAHOBUTEIb, TPUHAIJICKHOCTH BEIIECTB
K pa3IMYHBIM KJIacCaM OPTaHHMYECKUX COSTUHEHUM;

- XapaKTepu30BaTh: OJJIEMEHTHl MaJBIX TEPUOJOB TIO UX TOJOXKCHHUIO B
[lepuonnueckoii cucreme [[.J1I. MenneneeBa; oOmye XMMHUYECKUME CBOWCTBA METALIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHWMYECKUX ¥ OPraHUYECKUX COCIUHCHUI;
CTPOCHWE U XUMHUYECKUE CBONCTBA N3YUECHHBIX OPTaHUICCKUX COCTUHEHUN;

- OOBSCHATH: 3aBUCHMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS; TIPUPOIY
XUMHUYECKON CBSI3M (MOHHOM, KOBAJCHTHOM, METaUIMYECKOW), 3aBUCHUMOCTb CKOPOCTHU
XUMHUYECKOM peaKIMy 1 MOJOKEHUSI XUMUYECKOTO PABHOBECHS OT Pa3IMUHbIX (DAKTOPOB;

- BBIMOJHATh XHUMHUYECKHM HKCIIEPUMEHT IO PACMO3HABAHUIO Ba)KHEUIIUX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIECTB;

- TPOBOJUTH  CAMOCTOSTEIBHBIM  TMOUCK  XUMHYECKOW  uHOpMaIUu ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB (HaAy4YHO-TIOIYJISIPHBIX W3JIaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCMOIB30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTHH JIJIs1 00pabOTKH | Mepeayr XUMUIECKONH HH(DOPMAITUH U €€ TIPEICTABIICHUS B
pasTUYHBIX (OopMax; MCIOIL30BaTh MPUOOPETECHHBIC 3HAHUS W YMCHHUS B MPAKTHICCKOM
NEATETPHOCTH W TIOBCEIHEBHOW JKM3HHM JUISA: - OOBSCHEHUS XWMHUYECKHX SIBICHHM,
MIPOUCXOJISIINIUX B TPUPOJE, OBITY W HAa MPOU3BOJCTBE;, - OMPEIACICHUS BO3MOXKHOCTH
MPOTEKaHUSI XUMUYCCKUX TIPEBPAIICHUA B PA3JIMYHBIX YCIOBUSAX U OICHKH WX
MOCJICJICTBHUM;

- DKOJIOTUYECKH IPAMOTHOTO TTOBEJICHUS B OKPY KAIOIIEH Cpejie;

- OIIEHKM BIIMSHUSI XUMUYECKOTO 3arpsi3HCHHs] OKPYXKAIOIIeH Cpelbl Ha OpraHu3M
YeJIOBEKA U IPYTUE KUBBIE OPTaHU3MBI;

- Oe3omacHOro oOOpaleHuss C TOPIOYMMU M TOKCUYHBIMH  BEIIECTBAMH,
1a60paTOPHBIM 000PYAOBAHUEM;

- IPUTOTOBJICHUSI PACTBOPOB 33JIaHHON KOHIIEHTPAIMH B OBITY U HA TPOU3BOJICTBE;

- KPUTHYECKOM OIIEHKH JTIOCTOBEPHOCTH XHMHUYECKON HH(pOpPMAIIMH, IMOCTYIAOIICH
W3 Pa3HBIX HCTOYHUKOB;

- TIOHMMaTh B3aUMOCBS3b YYCOHOH JUCIHUILIUHBI C OCOOCHHOCTSAMHU mMpodeccuu
poeCCUOHATLHOM ACATEIHPHOCTH, B OCHOBE KOTOPBIX JICXKAT 3HAHUS 110 TAHHOW y4eOHOH
JTUCITUTUTHHE.

3HATh:

- B@)XKHCHUIIME XWMHUYCCKHE TIOHSTHS: BEIIECTBO, XMMHYCCKHH JJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTETILHBIC aTOMHASI i MOJIEKYJISIPHAS. MACChI, UOH, aJUTOTPOIHSI, U30TOTII,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, BAJIGHTHOCTh, CTETICHh OKHCIICHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH OOBEM, BEIIECTBA MOJICKYJSPHOTO M HEMOJEKYJSIPHOTO
CTPOEHHS, PACTBOPHI, IICKTPOJIUT M HEIIEKTPOJUT, IICKTPOJIUTHUECKAS JUCCOIUAIINS,
OKHUCJIUTENIb U BOCCTAHOBUTENh, OKHCIICHUE U BOCCTAHOBJICHHE,



TEIIOBOM 3((EKT peakiuu, CKOPOCTh XWMHUYECKOW pEeaKInH, KaTalu3, XUMHYECKOe
paBHOBECHUE, YIIIEPOIHBIN CKeNeT, PyHKIIMOHANIbHAS IPYIINa, U30MEpHsi, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBl XMMHH: COXpPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
NEPUOTUYECKUN 3aKOH;

- OCHOBHBIE TEOPUHU XUMUU: XUMUYECKOU CBSI3H, dJECKTPOJIUTUYECKON JUCCOLHAIINH,
CTPOEHHUS OPraHUYECKUX COCIMHEHUM;

- Ba)KHEHIIME BellecTBa M MaTepuajbl: OCHOBHBIE METAJIbI U CILIABBI; CEpHas,
COJIsIHAsl, Q30THAsI M YKCYCHAas KHUCJIOTBHI; LIEJIOYM, aMMHUAK, MUHEpaJbHbIE YI0OpEHMUS,
MeTaH, THJIEH, alleTUIeH, O€H30J, 3TaHOJ, KUPBI, MblJa, TJIIOKO3a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKM, HICKyCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYIYKH, JIACTMACCHI.

1.3.3 [Inanupyembie pe3yabTaThl OCBOCHUS yU4EOHOTO MIpeIMeTa:
Oco0oe 3HaueHne yuyeOHbI npeaMer uMeeT npu GopmupoBanuu U pa3Butun OK.

Oo0mmue IInanupyemMsble pe3yJbTaThl 00y4eHHS
KOMIIeTeHIIUH O6mme’ JIucuunInHaApHbIe
OK 01. B yacT Tpy10BOIr0 BOCIIMTAHMS - BJIAJETh CHUCTEMOH
Beibupare crnoco0sl | - TOTOBHOCTb K TpPYAY, OCO3HAHHE | XUMUYECKUX 3HAHUH, KOTOpas
pelieHus 3a7a4 | LIEHHOCTU MacTepcTBa, TPYyAoIo0ue; BKJIIOUAET: OCHOBOIIOJIAraronye
npodeccuoHaIbHON - TOTOBHOCTb K AaKTHBHOHM JEATEIBHOCTHU | IHOHATUS (XUMUYECKHH 3JIEMEHT,
NESTEIbHOCTH TE€XHOJIOTUYECKOU u COLMAJIBHOM | aTOM, 3JIEKTPOHHAas  000JI0uYKa
IPHMEHUTEIBHO K | HallpaBJICHHOCTH, CIIOCOOHOCTH | aToma, S-, P-, 0d-3IEKTPOHHBIC
Pa3ITHYHBIM MHULMUPOBATH, IUIAHUPOBATh U | opburamu aTOMOB, VIOH,
KOHTEKCTaM; CaMOCTOSITEIILHO BBITIOJIHATh TaKyl | MOJIEKYJIa, BaJICHTHOCTD,
NeSITENIbHOCTD; AJIEKTPOOTPULIATENILHOCTD,
- UHTEpEC K pa3MuHbiM  cdepam | CTENEeHb OKUCICHUS, XUMUUECKas
npodeccnoHanbHOM CBS3b, MOJIb, MOJISIPHAs Macca,
NEATEIIbHOCTH, MOJIIpHBIA  00BEM, YIIIEPOIHBIN

OnjajeHne YHHUBEPCAIBLHBIMH Y4YeOHBIMU
NMO3HABATEJIbLHBIMH JI€CTBUSIMH:

a) 0a30BbIe JJOrMYeCKHe NeiiCTBHUSI:

- CaMOCTOSITENBHO  (POPMYITHPOBATH "
aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBGHHLIﬁ IMpU3HaK W
OCHOBaHHMS JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000I1IEHNS;

- ONpENeNsTh LIeNU JeITeTHbHOCTH, 3a/1aBaTh
nmapaMeTpbl 1 KPUTECPHUU UX JOCTHUIKCHUS,

- BBISBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS
B paCCMaTpHUBaACMBbIX SBJICHUAX,

- BHOCUTh KOPPEKTHBBI B  JIESATEIHbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJABTATOB LIEISIM,
OLICHUBATh PHCKH TIOCTIEICTBUI eI TEIbHOCTH;
- pa3BUBaTh KPEaTWBHOE MBIIUICHUE TMpU
pelIeHNH )KU3HEHHBIX MTPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

CKeJIeT, (PYHKIMOHATIbHAS TPYIIIa,
pamgvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI s, TOMOJIOTH,
VIJIEBOJIOPO/IBI,  KHUCIOPOA- U
a30TCO/IEpXKAINEe  COCAWHEHUS,
OMOJIOrYECKU AKTUBHBIE
BelecTBa  (YriaeBOAbl, IKUPBHI,
Oenku), MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COEJMHEHUS, KPHUCTAIMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHCIUTENBHO-
BOCCTQHOBHTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakiuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIEKTPOJIHTHI,
AIIEKTPOJIUTHYECKAs

Jucconuanms, OKHUCJIUTCIIb,

VKa3bIBalOTCs JINYHOCTHBIE W MeTtanpeamerHble pesynbratel u3 @T'OC COO (B mocnenHeit pexakuuu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 0011e00pa30BaTeNbHOMN JUCIUIITMHON
2 lucummvHapHeie (IIPEMETHBIE) PE3YJbTAThl YKa3bIBAKOTCS B COOTBETCTBMU C MX MOJIHBIM Tepednem Bo ®T'OC COO (B
nocneanei pexakimu ot 12.08.2022)




- BIIAJIETH HaBBIKAMU yueOHO-
HCCIIEI0OBATEIHLCKON Hu MPOEKTHOM
JIEATEIBHOCTH, HaBbIKAMH  pa3peIlCHHs
po0iem;

- BBIABJISTH IPUYMHHO-CJIEJICTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3a[a4y, BbIABUTATh TUTIOTE3Y
€e  peIleHHs, HAaXOOUTb AapryMeHThl  JUIS
JIOKa3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3a7aBaTh
napaMmeTpbl U KPUTEPUU PELICHHUS,;

- aHAIM3MPOBaTb  IOJMYYEHHBIE B  XOJE
pellieHUsl 3aaudl  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B

HOBBIX YCJIOBHSIX;

- YMETb IEPEHOCUTh 3HAHUSI B TI03HABATEIIBHYIO
u MPaKTUIECKYIO obmactu
KU3HEACATEIILHOCTH;

- YMETh MHTETPHPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIBUTaTh ~ HOBBIC  WJEH,  MpeyIararh
OPUTHHAJIBHBIC TIOIX OBl ¥ PEIICHHUS,

- CIIOCOOHOCTD UX  WCTIOJNB30BaHUS B
ITO3HABATEIbHON Y COLMAIHOM ITPAKTUKE

BOCCTaHOBHTEIIb, CKOPOCTb
XUMHYECKOU peakuuu,
XMMHYECKOe paBHOBeEcCHE),
TEOPUM U  3aKOHBI  (Teopus
XUMUYECKOTO CTpOEHHUS
opranndeckux BemiectB  A.M.
bytneposa, TEeOpHUst
AIIEKTPOIUTUYECKON
JUCCOIMALINY, TIePUOUECKHIMA
3akoH J[.M. MenzaeneeBa, 3aKoH
COXpaHeHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkToJIOrMUeCKue  CBENCHUS O
CBOWCTBAX, COCTABE, ITOJIyYCHUH U
6e30macHOM WCTOJIb30BAaHUH

BOXHEUIIINX HEOPTaHMYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TMPAKTUYECKOW AESITEIbHOCTU
YeJI0BEKa;

- YMEThb BBIIBIISITh XapaKTEPHBIC
MIPU3HAKU u B3aUMOCBSI3b
W3YUCHHBIX TIOHSTHA, TPUMEHSATD
COOTBETCTBYIOLIUE MTOHATUSA IIPU
OIMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHMYECKUX U OPraHUnYEeCKUX
BEUIECTB M HX MPEBpAIICHUN;
BBISIBIISITh B3aUMOCBSI3b
XUMHUYECKHX 3HaHUU c
MOHATUSIMU M TIPEICTABICHUSMHU
JPYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HaVMEHOBAHUS
COCIMHEHUN  MEXKIYHApPOJHOIO
COr03a TEOPETUYECKOU 51
MIPUKIIATHOM XUMHUHA "
TpUBHUAJIbHEIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TJMIEpUH, (eHol,
dhopManbaeru, YKCyCHast
KUCJIOTA, TJMLWH, YrapHbId Tas,
YTIIEKHUCITBII ras, aMMHAK,
ramieHas M3BeCTb, HerarieHas
U3BECTh, IMHUThEBAas coJa U
JPYrUX), COCTaBIISATH (HOPMYJIbI
HEOPraHUYEeCKUX M OPraHU4YeCKUX
BEIIECTB, YPABHEHHSI XUMHUYECKUX
peakiuii, OOBSICHATh UX CMBICI;
MOJITBEPXKIATh XapaKTepHbIC
XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3alUCIMHU
YPaBHEHUHU XUMHYECKUX

HCIIOJBb30BaTh
XUMHUYCCKUX




peaKIuii;

- yMeThb yCTaHaBIIMBaTh
MIPUHAICKHOCTD W3yYEHHBIX
HEOPraHUYEeCKHX U

OpraHMYecKUX BEILIECTB K
ONpENeNIeHHbIM  KJlaccaM U
rpynmnam COCJIMHEHUIA,
XapaKTepu30BaTh UX COCTaB U
Ba)KHEHIIINE CBOIICTBa;
OTIPENIENAThH BUIBI

XUMHYECKHX cBsizei
(xoBaJIeHTHAS, MOHHAs,

METaJTn4yecKasi,  BOJOPOJIHAs),
THITBl KPUCTAUTMYECKUX PEIIETOK
BEIIIECTB; KJIaCCHU(PHIIUPOBATH
XUMHNYCCKUC

peaKuu;

- c(popMHpOBaTH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHOM KapTHHBI
MHpa, pojii XMMHHU B IMO3HAHHUU

SBJICHUI [IpUPOABL, B
(GOpMUPOBAHUM MBIIUICHUS U
KYJIBTYpPbI JIUYHOCTH, ee

(YHKIIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOAUMOM Al pelleHus
IIPAKTUYECKUX 3a1a4 u
HKOJIOTMYECKH  OOOCHOBAaHHOTO
OTHOILLIEHHS K CBOEMY 3/10pPOBBIO
U IIPUPOJHOU CpEE;

- YMETb IPOBOAMTH PACUETHI IO
XUMHUYECKUM  (opMmylnaM |
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHUEM
bu3nyeckux BEJINYHH,
XapaKTepU3YIOIMX  BEILECTBa C
KOJINYECTBEHHON CTOPOHBL:
Macchl, 00beMa

(HOpMasnbHBIE YCIIOBHS) Ta30B,

KOJIM4YeCTBa BEIIECTBA;
HCII0JIb30BATh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUTSt
MIPUHATHS pelieHnit B
KOHKPETHBIX YKU3HEHHBIX
CUTYyalHsIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 MX IPUMCHCHHUEM.

OK 02.

OcCyecTBISITh

MOUCK, aHAIW3 U
MHTEPIpETAIIIO

uH(popManuu,
HE0OX0IUMO#

BBITTOJTHCHU A

TS
3amaq

B 00/1acTH HeHHOCTH HAYYHOT'0 IO3HAHMS

- c(hopMHPOBaHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKH,
OCHOBaHHOI'O Ha JAJIore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM U

- yMeTb  IUIAHUPOBATb U
BBITOJIHATD XUMHYECKUN
JKCIIEPUMEHT (mpeBpareHust
OPraHMYECKUX  BEIIECTB  IIPU
HarpeBaHuy, IOJy4YEHUE DTUIIEHA
U  U3y4deHHE €ro  CBONCTB,
Ka4eCTBEHHBIE  pEaklUuu  Ha
IBJCTUMIBI, KpaXMaJsl, YKCYCHYIO




npodeccCHOHaNbHOM | UMTATENbCKOM  KYJAbTYphl ~ KaK  CpEICTBA | KUCIOTY; JeHarypauusi OelkoB
NESITENIBHOCTH; B3aUMOJICHCTBUSl MEKAY JIIOJABMH U MO3HAHUS | IPU  HArpeBaHUM,  I[BETHBIC
MUDA; peakuuy  O€NKOB;  MPOBOJIUTH
- OCO3HAHHWE LIEHHOCTH HAay4YHOW JEATEeJIbHOCTH, | peaklMd  HOHHOTO  OOMeHa,
TOTOBHOCTh  OCYHIECTBJISITh HPOEKTHYIO U | ONPENEeNsiTh  Cpely  BOJHBIX
UCCIE0BATENILCKYIO JIeATEeNIbHOCTh | PacTBOPOB, Ka4eCTBEHHbIE
MHIIMBUYaJIbHO U B TPYIIIIE; peakuuu Ha cynbdar-, KapOoHaT-
OsjajieHne yHMBEpPCAIbHBIMHM Y4eOHbIMH U XJIOpUJI-aHUOHBI, HA KAaTHUOH
N03HABATEJILHBIMU J1efiCTBUSIMU: aMMOHHUSI; peliarb
B) padora ¢ uHdopmauuei: AKCIIEPUMEHTAIILHBIC 3a7aud 10
- BIJIQJICTh HABBIKAMH TOJIy4eHUsT WHPOPMALIMH | TeMaM "Mertamnsr" u
u3 HUCTOYHUKOB pasHbIX TUIOB, | "Hemeramiel") B COOTBETCTBUU C
CaMOCTOSITEJIbHO OCYLIECTBIISTh IIOUCK, aHAIN3, | IIPABUIAMU TEXHUKH
CHCTEMaTH3aLIHIO U MHTEpIpETAIo | 0e30MaCHOCTH MPH OOPAIICHUH C
uH(pOpMAIN PA3TIMIHBIX BUIOB U BELIECTBAMU M JIaOOpPATOPHBIM
¢bopm npencTaBieHUS; 000pyJJOBaHUEM;  IPEJCTaBIATH
- CO37[aBaTh TEKCThI B Pa3MYHBIX (OpMarax C | pe3ysbTaThl XUMUYECKOTO
y4eToM Ha3Ha4YeHHsT MH(OpPMAIMU M IEJEeBOW | AKCIIEpUMEHTa B (opMe 3arucu
ayIUTOpHH, BBIOMpAs ONTHUMAJIBHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NIPE/ICTABIICHUS U BU3YyaIU3aluH; peakimii U opMyaupoBarh
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb | BBIBOABI ~ HAa  OCHOBE  ITHUX
uH(OpPMALIMK, €€ COOTBETCTBHE IPABOBBIM H | PE3YJbTATOB;
MOPaJIbHO-ITUYECKUM HOpPMaM; - yMETb aHAIU3UPOBATH
- HCIMOJIK30BaTh CPeCTBA MH(POPMALMOHHBIX U | XUMHUYECKYIO UH(pOPMAIIHIO,
KOMMYHUKAITUOHHBIX TEXHOJIOTUHN B PEIICHUHN | MOTy4aeMYyIo u3 Pa3HbIX
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U | ICTOYHUKOB (CPEACTB MAacCOBOM
OpraHMU3aIMOHHBIX 3a71a4 C COOJII0IEHUEM uHpopMalmu, cetb MHTepHeTr u
TpeOoBaHu SPrOHOMUKH, TEXHUKU | APYyTUe);
0e30MacHOCTH, TUTHEHBI, | - BJIAJETh OCHOBHBIMH METOIaMHU
pecypcocOepexeHus, IPaBOBbIX U HAYYHOTO TIIO3HAHWs BELIECTB U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN XUMUYECKUX SIBJICHUI
0C30IMaCHOCTH; (HabmoieHME, U3MEpEeHue,
- BJIQJIETh HAaBBIKAMHU PACHO3HABAaHUs M 3AUTHI | SKCIIEPUMEHT, MOJIETMPOBAHUE);
uHpopMary, UHPOPMAIMOHHON OE30MacHOCTH | - YMETh MPOBOAMUTH PACUEThl IO
JTUYHOCTH XUMUYECKUM  QopMmylaMm U
YpaBHEHUSM XUMHUYECKUX
peakuuii ¢  HMCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, oObema (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJUYECTBa
BELIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XMMUYECKUE 3HaHUS
I TIPUHATHS ~ PEIIeHUHd B
KOHKPETHBIX YKM3HEHHBIX
CUTYyaLMSIX, CBSI3aHHBIX c
BEILIECTBAMH M UX IPUMEHEHUEM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHUIO, | -  YMETb  IUIAHUPOBaTb WU
PaGoratp CaMOCTOSITETIBHOCTH U CAaMOOIIPEEIIEHHUIO; BBITTOJTHSTH XUMHYECKHH
KOJIJIEKTHBE - OBJIafIcHHE HaBBIKAMHU Y4eOHO- | SKCIIEPHMEHT (mpeBpartleHus
KOMaHJIE, UCCIIEIOBATENLCKOM, IPOSKTHOM U COLMAIBLHOM | OpraHMYecKHX  BEIIECTB  IPH
S(I)(I)GKTI/IBHO ACATCIIbHOCTH, HarpeBaHuH, MOJTYYCHUE STHIICHA

Osjagenne YHMBEPCAJIbHbIMH




B3alMOJECHCTBOBAThH C

KOMMYHUKATHUBHBIMHA e CTBUSIMMU:

W  HU3y4YEHUE €ro  CBOMCTB,

KOJUIETaMu, 0) coBMecTHAs 1eITeIbHOCTD: KAYeCTBEHHbIE ~ pEeakuu  Ha
PYKOBOJICTBOM, - IIOHMMAaTh U UCIIOJIb30BATh IPEUMYIIECTBA | albACTUAbI, KpaxMmaj, YKCYCHYIO
KIIMEHTAMU; KOMaH/IHO! ¥ UH/IMBH/IYalIbHOM PaboThI; KHCJIOTY; JIeHATypamusi OelKOB
- IIPUHHUMATH LCIIN COBMECTHOH JCATCIIBHOCTH, pu HarpeBaHUH, LIBETHBIC
OpraHM30BbIBATH M KOOPIMHUPOBATH IEHCTBUS | peakIMM  OEJNKOB,  IIPOBOIUTH
II0 €€ HOOCTHXCHUIO: COCTaBJIATH IIJ1IaH peakuuu UOHHOTO 06MeHa’
ACHCTBUH, PAaCHpPElENiTh pPONH C Y4CTOM | onpenensith  CPEAy — BOMHBIX
MHCHHI y4aCTHHKOB OOCY)KZaTh PE3YIBTATHI | pacTBOpOB, KAUECTBEHHEIE
COBMECTHOH PabOTHI; peakiuu Ha Cynbgar-, KapOoHaT-
- KOOPJMHUPOBaTb W BBIIONHATH PabOTy B | XJOPUJI-AHHOHBI, HA KATHOH
YCJIOBUAX — PEABHOTO,  BUPTYAIBHOTO M | gpiviono. peimaTh
o b
KOMOHMHUPOBAHHOTO B3aUMOJICHCTBHS; SKCIIEPUMEHTATBHBIE 3a[a9H TIO
- OCYIICCTBIISATH IO3UTUBHOE CTPATETHYCCKOC | pon o "Metans" -
NMOBEJCHHE B PASMMHBIX  CHTYAUMAX, | wHeyieramme") B COOTBETCTBUH C
MIPOSABIISATH TBOPYECTBO U BOOOpake€HHE, ObITH MpaBMTAMH —
WHHUIUATHBHBIM
H 0e30MmacHOCT TpU OOpaIIeHuu ¢
Osaagenne YHHUBepPCAJIbLHbIMHU
VIS THBHIMI el TBIsMIL BEIIECTBAMH U JIAOOpATOPHBIM
pery A o 00Opy/IOBaHUEM;  TIPEICTABIIITH
r) NpUHATHE ce0s M APYTUX JIOJei:
pe3yJbTaThl XUMHUYECKOTO
- MPUHAMATh MOTHUBBI U aApPTYMEHTBI APYTHX
o JKCIIEpUMEHTa B (opMe 3amucu
mozeit npu aHam3e Ppe3yJIbTaToOB S
€HUH  COOTBETCTB 179
JEATENbHOCTH; P 9 o yrom
€aKUUi U OpPMYJTHPOBATH
- IpU3HaBaTh CBOE MPAaBO M TMPaBO JPYTUX peaxtl PMYyJTHpoBa
IEOMeH HA OIIHGKIL: BBIBOJABl HAa  OCHOBE  OTHX
- pasBUBaTh CIOCOOHOCTH MOHMMaTh Mup ¢ | PE3YIPTATOB
TIO3UIIMHU JPYTOT0 YEIOBEKa;
OK 07. B o0s1acTH 3K010rH4€CKOro BOCIIMTAHMA: - copMHpoBaTh MpeaCTaBICHHUS:
CopnelicTBOBaTh - copMHPOBaHHOCTH HKOJIOTUYECKOM | 0 XMUMHYECKOH COCTaBIIIOLIEH
COXPaHEHUIO KyJIbTYpbl, TIOHUMAaHUE BIIMSHHS COLMANBHO- | ECTECTBEHHOHAYYHOW KapTHHbI

OKpY>Karollel Cpenibl,

9KOHOMHYCCKUX TIPOLCCCOB Ha COCTOSHUC

MHpa, poJii XUMHUHU B MMO3HAHUU

pecypcocOepeKeHHto, | IPUPOIHON M COLMAILHOM CPEbl, OCO3HAHUE | SIBICHUM [IpUPOBL, B
>} dexTHBHO ro0aIbHOTO  XapakTepa  9KOJOTMYECKUX | GOPMUPOBAHUU MBIIUICHUS U
HeﬁCTBOBaTL B HpO6J’I€M; KYJIBbTYPBI JIMYHOCTH, €ec
4pe3BBIYAHBIX - IUITAHUPOBAHUE M OCYIICCTBIICHHUE ICHCTBUN B | (DYHKIIMOHAJIBHOM TI'PaMOTHOCTH,
CHTYaIHSIX; OKpY)Karolel cpejic Ha OCHOBE 3HAHUWS IEJIeH | HEOOXOIUMOM ISl pelleHHs
YCTOMYUBOTO pa3BUTHS YEIIOBEYECTBA; | MPAKTUYECKUX 3a7a4u
AKTHBHOE HEMPHSITHE JEHCTBUM, MPUHOCAIINX | SKOJOTMYECKH  00OCHOBAHHOIO
BpE OKPYXAIOLIEH Cperie; OTHOILIEHUSI K CBOEMY 3J0POBBIO
- YMEHHE MIPOTHO3UPOBATH | U IPUPOJHOMN CPEE;
HeOIaronpusITHhIE 9KOJIOTHYECKHUE | - YMETh COONIOAaTh MpaBuia
MOCJIEACTBHSI ITPEATPUHUMAEMBIX AKOJIOTHYECKU IIEIeCO00Pa3HOTO
JNEUCTBUMN, TPEAOTBPALIATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- pacImpeHue OTbITa JICITEIPHOCTH | JIEITEIBHOCTH B HeTIsIX
JKOJIOTUYECKOW HAITPABJIEHHOCTH; COXpaHEHHs CBOETO 3/I0POBbS M
- OBJIQJICHUE HaBBIKAMU y4eOHO- | OKpY’KaroIieil PUPOTHON CPEIbl;
HCCIIeIOBATEILCKOM, TIPOCKTHOM M COIUATBHON | yuuTHIBATH OIACHOCTE
ACATCIIBHOCTH, BO3JICUCTBUSA Ha JKUBBIE
OpraHU3MbI OIPENIENIEHHBIX
BEIIIECTB, MOHUMast CMBICIT
MOKa3aTest MIPEEIILHON
JIOITYCTUMOW KOHUEHTPALUHU
K 2.1 - YMEHHE ONpeleniaTh KOHCTPYKTUBHBIE | - CHOPMHUPOBATH MPECTABICHUS:




ObecnieunBaTh 0COOEHHOCTH CUCTEM CUTHAJIM3alluy, | O CBOMCTBAaX METAJUIOB, CIUIaBaX,
TEXHUYECKOE LEHTpaIU3alun u OJIOKMPOBKH, | BUIaX  KOPpO3WH,  0OOJIacTu
oOciTyXKMBaHUE KEJIe3HOJOPOKHOM ABTOMATUKH U | IPUMEHEHHUs] HEeMETAJUIMYECKUX U
YCTPOMCTB  CHUCTEM | TEIEMEXAHUKU; KOMITO3UIIMOHHBIX ~ MaTepUasoB,
CUTHAaJIM3aluH, - [OHMMaHUE  CHUCTeMbl  TEXHUYECKOIO | CBOMCTBAX HEOPraHUYECKUX U
LEHTpaIU3alUU U | 00CITy>KUBaHUs u pemMoHTa CHUCTEM | OpraHUYeCKUX COCJTMHEHUIA,
OJIOKUPOBKH, CUTHaJIN3aluH, LEHTpaINu3auu u | 6e3omacHOM WCIIOJIL30BaHUH
KEJIE3HOJOPOKHOM OJIOKMPOBKH, KEIIE3HOAOPOKHOW aBTOMATHKH | BAKHEUIIIMX HEOPTaHUYCCKUX U
aBTOMATUKH U | ¥ TeJIeMEXaHUKH OpraHUYECKUX BEIIECTB B OBITY
TeJIeMEXaHUKH; U TPAKTUYECKON J1eATETbHOCTH
YeJI0BeKa.

B pe3ynbraTe 0CBOEHUS MpOrpaMMbl yUeOHOTO MPEAMETa PeATM3yeTcsl mporpamma
BOCIIMTAHUS, HamlpaBieHHas Ha (GOPMUPOBAHUE CIIEAYIOIIUX JUYHOCTHBIX PE3YJIbTATOB
(JIP):

JIP 2 IlposBistomnid aKTUBHYIO TPaXIAHCKYIO MO3ULUI0, JEMOHCTPUPYIOLIUN
IIPUBEPKEHHOCTh NPUHLMUIIAM YECTHOCTH, HMOPSAOYHOCTH, OTKPBITOCTH, YKOHOMHUYECKHU
AKTUBHBIM U yYAaCTBYIOIIUN B CTYyJICHYECKOM U TEPPUTOPUAIIBHOM CAMOYIIPABICHUH, B TOM
YyyCcl€ Ha YCIOBUAX JOOPOBOJBYECTBA, MPOAYKTHBHO B3aWMOJICHCTBYIOUIUH H
YYACTBYIOIIMI B I€SITEIbHOCTU OOLIECTBEHHBIX OpraHu3aluiil.

JIP 4 TIlposBiuAronmid W JEMOHCTPUPYIOIIUMN YBaKEHHUE K JIIOAAM Tpy[a,
OCO3HAIOUINI IIEHHOCTh COOCTBEHHOTO Tpya. CtpemMsiuiics Kk GOpMUPOBAHUIO B CETEBOM
Cpelie JUYHOCTHO U MPOodeCcCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CiIenay.

JIP 16 Tlpuobperenre o0ydarOIMMMUCS COIUATBHO 3HAYMMBIX 3HAHHUM O MpaBUIIax
BEJICHUS YKOJIOTMYECKOTO 00pa3a KM3HU O HOPMax U TPAJAULIUAX TPYAOBOH NESTEIBHOCTH
YyeloBeKa O HOpPMax M TPAAHWIMAX TOBEICHUS YelOBEKa B MHOTOHAIIMOHATBHOM,
MHOTOKYJIbTYPHOM OOLIECTBE.

JIP 23 Tlomyuenue
camopean3anys JNYHOCTH.

06yanOHII/IMI/IC$I BO3MOXHOCTHU CaMOpPAaCKPBITUA u

JIP 30 OcymiecTBIAIOMINN TOUCK U HMCIOJIb30BaHHEe MHGOPMAIMH, HEOOXOIUMOMN
71t 3PEKTUBHOTO BBITIOJIHEHUS PA3TMYHBIX 337124, TPO(PECCHOHATEHOTO ¥ TUYHOCTHOTO
pa3BUTHSL.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHO# padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPaAMMbI Y4e€OHOM TUCIUATIIUHbBI 72
B TOM YHCIIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHCIIE:
JIEKITNH, YPOKH 34
MPAKTUYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpeTUIEeCKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THhI 2
B coomseemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PaboOMul.
[IpomexyTouHas arrectauus (B popme nuddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTn4yecKuii IJIaH U cO/lePKaAHUeE Y4eOHOM TUCHUIIIHHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaeprxanue yueOHOro MaTepuaJa, NpaKkTH4YecKue U JJadopaTopHbIe 3aHATHS, O0bem Koglréeﬁ;l(unn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pa3znes 1. TeopeTnueckne 0CHOBbI XUMUM 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00iel xumun. [lepronnyeckas OK 01 OK 02
Ilepuonuueckuil 3aKOH U cuctema xumuueckux anemeHToB /.. MenaeneeBa. CtpoeHue aTroma JIP 16,23,30
NepHoNYEecKas cucTeMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX iemMeHToB .M. CoBpemeHHas: MoJieb CTpOeHUsI aroMa. CHMBOJIMUECKUMN S3bIK XUMUM. XUMHUYECKUN 3JIEMEHT.
Meneneena OnektpoHHas KoHurypaius aroma. Kiaccudukaims XHMHYECKHX 3JIEMEHTOB (S-, p-, d-
3JIeMeHThI). BajeHTHbIe 271eKTpoHbl. BaneHTHOCTh. DeKTpoHHAs MpUpOoJa XUMHUECKOM CBSI3H.
DNEeKTpOOTPULIATEILHOCTh. BUbl XMMUUECKON CBsI3M (KOBAJIECHTHAsl, MOHHAs, METALUTMUYECKas,
BOJIOPOJTHAS) M CLIOCOOBI €€ 00pa30BaHMSL. )
Ileprommueckas cucrema xumuueckux s1eMmeHToB J[JM. MenaeneeBa. DPU3HMUECKHA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH TPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHM C IOJIOKEHHEM
XMMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33peHYECKOE M HAydYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Ilpaktuyeckoe 3ausitue Nel PereHune NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 no Teme: "OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBl U pPACUYEThl IO YpPaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuun” 2 K 2.1
IIpopuiabHbie 1 NPodecCHOHATBHO 3HAYUMbIE 3JIEMEHThI COAEP/KAHUSA: XUMUUYECKHE P 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIepalMii Ha MPEaNpHUATHIX KEJIE3HOAOPOKHOTO T
TpaHcHopTa (HariaBKa Py pEMOHTHBIX paboTaxX, HAHECEHHE JTAKOKPACOUHBIX MOKPBITHIN).
1.1.3 IIpakTuyeckoe 3auHsitue Ne2 PemieHue MPaKTUKO-OPHEHTUPOBAHHBIX PACUYETHBIX
3agad no teme: Ilepuonuueckas cucrema xumuyeckux snemeHToB .M. Menneneesa. OK 01 OK 02
Crpoenue aToma 2 K 2.1

I[IpoduiabHbie U npodeccHOHAIBHO 3HAYUMbIe JJ1eMeHThbl cojep:kaHusi. OCHOBHbIE
XMMHUYECKHE 3aKOHBI, TECOPHH M YUYEHHs] CHOCOOCTBYIOT 0OoJiee MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

IMOHUMAHHUIKO XUMHUYCCKUX IMPOLECCOB JIA q)OpMI/IpOBaHI/ISI HAay4YHOI'0O MHUPOBO33PCHUA; KaK
OCHOBBI [JId KOJMYECTBCHHBIX PACUCTOB W PCIICHHA MHOIMC paCd€THBIC 3aJdayu
MPAKTUYCCKOI'0 U TCXHOJOTHUYCCKOI'O 3HAYCHU .

1.1.4 IlpakTudeckoe 3ansaTue Ne3 PemieHne sKCIIEpUMEHTAIBHBIX 33/ad MO TeMe: THUITbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

Ipopuabubie 1 nMpodeccHOHAIBLHO 3HAYMMBbIE 3JIEMEHTBI cojep:kaHusl. BemectBa c
aTOMHOM W  METAJUIMYECKOM  KPUCTAIUIMYECKUMH  PEIIeTKAMH KAaK  KOMIIOHEHTBI
MOJIYIPOBOJHUKOBBIX ~ MaTepuanoB, (OTOIIEMEHTOB, JHOAOB, HHTETPAJIbHBIX H
AIEKTPUUYECKUX CXEM.

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

Paznen 2. Xumunueckue peakuuu

10

Tema 2.1 Tumel XUMHYECKHUX
peakuuii

2.1.1 Knaccudukanus v TUITBI XUHMUYECKUX PEaKIIUi HEOPraHUISCKUX COCTMHCHUM

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

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanuss u TUMBI XMMUYECKHX PEAKIMHA C y4acTHEM HEOPraHWYECKHX BEIICCTB.
CocraBieHrue ypaBHEHUN peakiuil COeAMHEHUS, PA3I0KEeHHs], 3aMelleHusi, oOMeHa, B T.4.
peaxIuii TOpeHus, OKHCIEHUS-BOCCTAHOBIICHHUSI.

VYpaBHeHHS]  OKHUCJEHHUSA-BOCCTaHOBJIeHHs. (CreneHb  okucieHus.  OKHCIUTENb U
BoccTaHOBUTENb. CocTaBleHHE ¥ ypaBHUBAaHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxkuii MeToIOM 3JIeKTpOHHOTO OanmaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEaKIIUU B
PHUPOJIe, TPOM3BOACTBEHHBIX MPOIIECCaX U KUIHEACITEIbHOCTH OPTaHU3MOB.

2.1.2 TIlpakTtuyeckoe 3anaTHe Ned PemieHue SKCIEPUMEHTANBHBIX 3ala4 10 TEME:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

I[popuiabubie u npodecCHOHATBLHO 3HAYMMBIE 3JIEMEHTBI CcoJep:KaHusA. 3HAUCHHUE
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUMH B  NPUPOAE M  HA  NPEANPUITHIX
JKENE3HOAOPOKHON oTpacir. OKUCIUTEIbHO — BOCCTAHOBUTEIBHBIE MPOIIECCH KaK OCHOBA
MPOIIECCOB KOPPO3UH METAIIOB, paOOThl XUMUYECKIX UCTOYHHUKOB TOKA U aKKyMYJISITOPOB H
T.1.

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

Tema 2.2 DuekTpoJuTHYECKast
JUCCOIUAIIMA U HOHHBII 00MeH

2.2.1 PacTBOpeHHe Kak (PU3MKO-XUMHUYECKUH MpoLecc.

OK 01 OK 04
IK 2.1
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia
Teopusi 2IEKTPOTUTHIECKON quccondanui. MIoHbl. DIEeKTPOIUTHI, HEAJIEKTPOIUTHL. Peakimu




2 3 4
uoHHOTO 0OMeHa. COCTaBlIeHHE PeaKUii HOHHOTO OOMEHA ITyTeM COCTABIICHUS MX TMOJIHBIX U
COKpAILLEHHBIX MOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuu. 3aJaHNs Ha COCTABJICHUE
MOHHBIX PEAKLIAMN.
[TpakTHyeckoe UCIONb30BaHUE PEAKIIMI HOHHOIO OOMEHA U TUIPOJIN3a B TEXHOJIOTUYECKUX
Ipoleccax KelIe3HOI0POKHOro TpaHcnopTa. [IoHATHs: ranbBaHOCTETHs, ralbBaHOIJIACTHKA,
UX NIPAKTUYECKOE 3HAYEHUE B JKEIE3HOJOPOKHOM XO034HCTBE.
2.2.2 JlabopatopHoe 3ausitue (padora) Nel "lMccrmemoBaHue CBOWCTB 3JEKTPOJIMTOB.
Ornpenenenne pH cpensl pactBopoB. Teopus 371€KTPOIUTUUECKON quccoanuu’ OK 01 OK 04
IIpoduiabHbie 1 NpodeccHOHATBHO 3HAYUMBbIE 3JIEMEHTBI COAePKAHUA. AKKYMYJISTOPBI: Z IIK 2.1
MPUHLIUI UX paboTsl, ux npumenenue B CLIb. 1P 4,16,23,30
2.2.3 JlaGopaTopHoe 3ansiTue (padora) Ne2 "Peaxiyu nonnoro oomena. ['maponus comneit”
IpoduabHbie M NPOPECCHOHATBHO 3HAYMMBbIE JJIEMEHTHI coAaepxkanus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIUU HOHHOTO OOMEHA JIJisi yMATYCHHS BOJbI (CHIKEHHE 2 IK 2.1
KoHIeHTpamuu noHoB Ca?* m Mg?"). Tuapomus Ha NPEANPUATHAX SKEIE3HOAOPOKHOTO JIP 4,16,23,30
TpaHCIOPTA.
Paznen 3. CTpoenne BenecTBa U CBOIICTBA HEOPTaHMYECKNX BelIECTB 14
Tema 3.1 Knaccugukarms, | 3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTAHUIECKUX COCTMHEHUH. OK 01 OK 02
HOMEHKJIaTypa u CTPOEHHUE IIK 2.1
HEOPTraHUYECKHUX BEIIECTB JIP 4,16,23,30
Conep:xanue yueOHOIro MaTepuaJia
[Tpenmer Heopranunuyeckoil xumuu. Knaccudukanus Heopranuyeckux BemiecTB. IIpocTeie u
cloxHbIe BemecTBa. (OCHOBHBIE KIACChI CIOXKHBIX BEIHIECTB (OKCHUIBI, THUAPOKCHUIB,
KHUCJIOTBI, COJM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHbleé COCTOSHUS
BemlecTBa. Kpucramnnmueckne u amopdHbie BelecTBa. THIMBI KPUCTAIUTMUECKUX PEIIETOK 2
(aTomMHasi, MONEKYNIApHasi, WOHHAs, METaJUIMYecKas). 3aBUCHUMOCTh (PHU3UYECKHX CBOWCTB
BEIIECTBA OT THUMAa KPUCTAIMYECKOW pEeIIeTKH. 3aBUCHUMOCTh XHMHUYECKOH aKTHBHOCTH
BEIIECTB OT BUJAa XUMHYECKOW CBSI3M M THUMNA KPUCTAIMYECKOW pemieTku. [IpuuuHbl
MHOTr000pa3usi BelIeCTB
3.1.2 IlpakTuyeckoe 3anAaTHe NeS Perienue skcriepuMeHTaNbHBIX 337a4 1Mo Teme: YucTteie OK 01 OK 02
BelIeCcTBa U cMecH. J[ucnepcHble CUCTEMBI. 2 K 2.1
IIpoduiabHbie U NpodeccHoHAIBLHO 3HAYMMBIE JJIEMEHTHI cofepkaHusA. CTEKIOMIaCTUK TP 4.16 '23 30
KaK OCHOBa Jij1s1 u3rotosyienus neraneit CIIb. T
Tema 3.2  Ousuxo-xummueckue | 3.2.1 Meramisl. [Tonoxenue B [ICXD JI.W. MenneneeBa, ocooeHHocTH cTpoeHus. Kopposus OK 01 OK 02




1

2

4

CBOICTBa HCOPTaHNYCCKUX BCIICCTB

MCTAJJIOB. MCTO[[BI 3alIuThI KOHCprKI_[I/Iﬁ IIOABHM>XKHOI'O COCTaBa

IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Metamnbl. OOuue (u3nueckue U XuMU4eckre cBoiicTBa MeTaiioB. CrocoObl MOTy4YeHHUs.
3HaueHUE METAVIOB M HEMETAUIOB B IPUPOAE U IKU3HEACITEIBbHOCTU YEJIOBEKa H
opranu3mMoB. Koppo3usi MeTaiioB: BHUIBI KOPPO3HH, CIOCOOBI 3alIUThl METAIOB OT
KOppO3Uu

3.2.2 Ilpaktnuyeckoe 3ansitue Ne6 PemieHue SKCHEpUMEHTAIBHBIX 3a7ad IO TEME:
"Mertamibr"

IpopunabHble W NMpodecCHOHAIBHO 3HAYMMbIE 3JIEMEHTHI colep:kaHus. [lns nuHu
CBS3M M YCTPOWCTB CHUTHAIM3amuH, HeHTpanu3anuu u OnokupoBku (CLIB) HeoOxomuMmer
CTalleaTIOMUHEBBIC npoBoAa. MenHbIi M JaTyHHBIA TPOKAT UCHOJB3YyeTCa MpH
usroropiaeHun u pemoHte netaneid CLb, pasznuuHOl anmapaTypbl KeJI€3HOAOPOKHOM
ABTOMATUKH U CBSI3U.

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

3.2.3. Hemeramner. [Tonoxenne B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Coaep:xxanue yueOHOro MaTepuaJia

Hemeramnel. OOmue Qusnueckne M XUMHYECKHE CBOWMCTBA HEMETAUIOB. THUIMHWYHBIC
cBoiictBa HemerauioB [V- VII rpynn. Knaccudukanus u HOMEHKIATypa COEAMHEHMH
HeMeTauioB. [IpuMeHeHne BaXKHEUIINX HEMETAJJIOB U UX COCAUHEHHI B 5KEJIE€3HOJOPOKHOM
x03siiicTBe KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B IPUPOJIE

3.2.4 TIpaktuuyeckoe 3aHsitue Ne7 PemieHue SKCIEpUMEHTAIbHBIX 33434 IO TEMeE:
"HemeTtanst"

IIpopuiabHubie U NpodeccHOHAIBLHO 3HAYMMBbIE DJIEMEHTHI coaepkanus. VHepTHBIEC Ta3sl
UCIOJIB3YIOT B CHCTEMax CUTHAJIM3alUM, [EHTpAIU3aliu U OJIOKUPOBKHU JIs 3arOJHEHHS
AIIEKTPOBAKYYMHBIX TpuOOpoB. CelneH — OCHOBA JJIsi W3TOTOBJICHHUS BBIIPSIMHUTENECH WU
dorornnemenToB. KpemMHMII — 3J€MEHT MHTErpajbHBIX MHKPOCXEM CHCTEM YIpPaBIICHUS
JBIDKEHUEM TMoe310B. KapOuj kpeMHHs Kak KOMIIOHEHT BapHCTOpPOB, NMPHUMEHSEMBIX B
YCTPOMCTBAX aBTOMATUYECKOTO PETYJIHPOBAHUSA CTPEJIOK IKEJIE3HOAOPOKHBIX IIyTEH H
epee310B.

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

Tema 33 WNnentuduxanms
HEOPraHUYeCKUX COCAMHEHHI

3.3.1 T'enernyeckas CBSI3b HEOPTAHUYECKUX COCTMHEHUH
Hrorosasi koHTpoJIbHasi padora Nel

OK 01 OK 02
IIK 2.1




1 2 3 4
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKHX BemlecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEeH W Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB IMPOCTHIX 2
BEIIIECTB, BOJOPOJIHBIX COCJUHEHUH, BBICIIMX OKCHAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BAaHHEM UX (U3UKO-XUMHUYECKUX  CBOMCTB,
XapaKTEpHBIX KAYECTBEHHbIX peakLuil
Hmoz | cemecmpa: MakcumaibHas yueOHast Harpy3ka (Bcero) 32
O0s3aTenbHast ayIMTOpHAs yueOHast Harpy3ka (Bcero) 32
MIPAaKTUYECKUE 3aHATUS 14
nabopaTopHble 3aHATHS (PaOOTHI) 4
KOHTpOJIbHAsI paboTa 2
Pasnen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX COeTHHEeHUIt 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonarue 06 OpraHNYECKUX BEIIECTBAX, UX MPUMEHEHHE Ha JKEJIE3HOU JJ0pOre. OK 01 OK 02
CTpOCHHE u HOMEHKJIaTypa IIK 2.1
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
[losiBieHWe M pa3BUTHE OPraHUYECKOM XMMHM Kak Haykd. lIpeamer opraHuuyeckon XWMUM.
MecTo M 3Haue€HHE OpPraHMYECKONM XMMHMHM B CHCTEME €CTECTBEHHBIX HayK. XHMHUYECKOE
CTpPOCHHE KakK TMOPSIOK COEIMHEHUS aTOMOB MOJIEKYJIE COIJIaCHO WX BaJEHTHOCTH.
ITpuMeHeHNEe OpraHMYECKUX BEIIECTB Ha JKEJIE3HOM Jopore
4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHu4ecKnux BEIIeCTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
[Tono)keHns TEOpUM XUMUYECKOTO CTpOEHHs opraHuueckux coeauneHuit A.M. Bytieposa.
YraepoaHsblil CKENEeT OPraHMYECKOM MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u u3omepsl. Ilonstre o dyHKuMOHanbHON rpymme. Paaukan.
[TpuHtMTIBI KIacCU(UKAIIMKA OPTaHUYECKUX COeNWHEHHH. MexayHaponHas HOMEHKJIATypa U
MPUHLMITB] HOMEHKJIATYPhl OPraHUYeCKUX COeTMHEHUN
Tema 4.2 CpoiictBa opranuyeckux | 4.2.1 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUN PSI. OK 01 OK 02
COEIMHEHU I IIK 2.1

JIP 4,16,23,30




2

Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (JIKaHbl M LHUKIOANKaHbl). (OcOOEHHOCTH KiIacCHU(PUKAIUU U
HOMEHKJIATYpBl, H30MepUs, (PHU3MUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHMKOB TeIUla B
IIPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIJIEBOJOPOAOB, HAX0XK/IEHUE B IIPUPOAE
Y IPUMEHEHHUE AJIKaHOB.

4.2.2 TIpaktuueckoe 3anHsitue Ne§ PemieHne SKCIEpUMEHTAIBHBIX 33434 IO TEME:
"CpaBHUTEIbHAS XapaKTEPUCTUKA METaHa U dTaHa"

IIpodguiabHbie W mnpodeccHOHATBHO 3HA4YUMble 3JIeMEHThI coaep:kaHus. JKunkue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISIX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAHCIIOPTA.
TBepapble yrieBonopoabl (mapaduHbl) — KOMIOHEHTHI XKHUJIKUX CMAa30K, UCHOIb3YEMBIX IS
cmaszku jetaneit u yznos CLb.

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

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 OCOOCHHOCTH CTPOCHUS

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

Conep:xxanue yueOHOro MaTepuaJia

HenpenenbHble (akeHbl, anKuHbl M aukagueHbl). OcoOeHHOCTH KiaccuUKauuu U
HOMEHKJIaTyphl, H30MepHus, (u3nyeckue CBOWCTBA, XMMHUYECKHE CBOICTBA, CIOCOOBI
noiay4yeHus. ['opeHue aleTwieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHU IS
CBapKM W pe3Ku MeTauloB. [IpakTHueckoe NpUMEHEHHE QJIKEHOB M aJIKaJUCHOB B
JKEIE3HOJOPOKHOM XO35HCTBE

4.2.4 IIpakTuyeckoe 3aHsaTHe Ne9 PemieHue >5KCHepUMEHTAIBHBIX 3a7ad MO TEME:
"ITosrydeHne 3TUIIEHA U U3YYEHHE €r0 CBOMCTB"

IIpoduiabHbie U npodeccuoHATBHO 3HAYMMBbIE JIeMeHThI cojaep:kanus. [IpumeHeHus
MOJIMMEPOB Ha MPENNPHUATHIX JKEIE3HOMOPOKHOIO TpaHCHOpTa I DJIEKTPOU3OIIALMH,
[TpoayKThl MOIMMEpU3alMU OKCUAA ATHJIEHA — AMOKCH] (KOMIIOHEHT SMOKCHAHON CMOJIbI)
IOpUMEHSeTCs IS 3aJIUBKU TpaHC(hOpMaTOpOB, KOHTYPHBIX KaTyLIeK U ApOccesied, KOTOphIe
o0ecneuynBaroT YCTOMYMBOCTD alllapaTryphl K yJAapaM U 3JIeKTPOU30JISIIUN

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

4.2.5 TIlpakTndeckoe 3aHsTHMe Nel() Pemienue sKcrepUMEHTANbHBIX 3a4ad IO TEMe:
"AueTuiieH u ero romosiaoru” (AJIKUHBI)

IIpopuiabHbie U NMPo(ecCHOHAIBLHO 3HAYHUMBbIE JJI€MEHThI coaepxkanus. [IpuMenenue
MOJIMMEPbl HA OCHOBE IPOM3BOJHBIX AJIKMHOB B KAa4E€CTBE M3OJISIIIMM 3alllUTHBIX 000J0YeK

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
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KaOeJIbHBIX U3JIEJINI U TPOBOJIOB.

4.2.6 Apensl. CocTaB, CTpOCHHUE, TTOTYICHUE

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

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTy KjaccU(PUKAMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYICHUSI.

4.2.7 IlpakTtudeckoe 3anHaTHe Nell Pemenue sSKCHepHMMEHTAJIBHBIX 33Jad IO TEMeE:
"CpaBHUTENIbHASI XapaKTEPUCTUKA CIUPTOB"

IIpodpunabHbie U NpodecCHOHAIBLHO 3HAYMMBbIE 3JIeMEeHThI coiep:kaHusi. OHOATOMHBIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE INPUMEHEHHE B
KEJIe3HOJIOPOKHOM X03siiicTBe (Kpacka i MokpbiTHs ycrpoiicts CLIb; miactuduxaropsl,
OpUMEHsieMble B CBETO-, TEPMO-, MOpO030-, Biaroctoikmx pnetamsix CHb wu T.1.).
[IpakTHyeckoe 3HaYCHNE apOMATHYECKUX CIIUPTOB U UX MPOM3BOJHBIX B KEJIE3HOIOPOKHOM
XO3SIICTBE.

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

4.2.8 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOSHUE, KiIacCUpUKAIUS

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMOJIYUCHUS. MpU1a Kak COJIH BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CioxHble YQUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

4.2.9 JIa6opaTopHoe 3ansTue (padora) Ne3 "CpoiicTBa anpIAeruoB U KAPOOHOBBIX KUCIOT"
I[Ipopuiabubie U mpodeccMOHATBLHO 3HAYMMBIE 3JIEMEHTHI COJepPKAHMs. AHWINHO-
dbopManbAeTHAHBIE — KOMIIOHEHT JJIEKTPOHM3OJSAIMOHHBIX JIAKOB, HEOOXOJUMBIX B
AJIEKTPOTEXHUUECKON ammaparype. MypaBbUHBIA albJeTHI KaKk KOMIIOHEHT OaKeIuTOBOTO
JlaKa, SBJSIOMIUMCS aHTUKOPPO3MOHHBIM MOKphITUEM it yeTpoicTB CILIb. TekcTomut kak
OCHOBA JJIsl U3TOTOBJICHUS SJIEKTPOU30IATOPOB. [IprMeHeHne areToHa B KeIe3H010POKHOM
xo3saicTBe. IIpuMeHeHue miaBeneBOl KUCIOTHI JUIsl OYUCTKH METAIJIOB OT PiKaBUMHBI U
HAKUIIN.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

4.2.10 TIpaktuyeckoe 3aHsTHe Nel2 PemieHue SKCEpUMEHTAIBHBIX 33734 10 TEME:
"Cnosxnble 3¢upsl. XKupsl. [lonstue o CMC"
IIpoduabHbie U NPOPecCHOHANBLHO 3HAYMMBIE YJIEMEHTHI colepkaHusi. byrunanerar

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




1 2 3 4
KaKk KOMIIOHEHT MeHTa(TaneBbIX 3Majiei, MCIONb3yeMbIX Uit oKpacku ycrpoiicts CLIb;
3JIEKTPOU3OJISILIMOHHBIX JIAKOB, MPUMEHSAEMBIX IpU peMoHTe ycTpoiicTB CLIb. Mpuia BeicInx
JKUPHBIX KHUCIOT KaK 3aryCTHTENIW B IUIACTUYECKMX CMa3Kax, IMPUMEHSEMBIX B PAa3JIMYHBIX
MeXaHu3Max 1y cMa3ku ycrporictB CLB u nip.
4.2.11 Amunbl. AHUITUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepHaJia 2
Oco0eHHOCTH KJIacCH(HUKAIMM W HOMEHKIIATYPbl, H30MepHs, (U3NYEeCKHe CBOICTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUSI.
4.2.12 JlabopaTopHoe 3ansitue (padora) Ned "Amwunokucinorel. benku. Pacno3naBanue 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpodpunbHbie 1 NMpodeccHOHATBLHO 3HAYMMBbIEC JIEMEHThI coaep:kaHusi. |IprMmeHeHue 1K 2.1
KJIes Ha OCHOBE MoJinaMujia i ckienBanus ycrporncts CLb. JIP 4,16,23,30
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTtopHoe 3ansiTue (padora) NeS "CpoiicTBa yriesonos" 2 OK 01 OK 02
OpPraHUYECKUX BELIECTB, ux | [Ipopuiabuble M npodecCHOHATbHO 3HAYMMble 3JEMEHThI coJepKaHusa. DPUpHI OK 04
3Ha4YeHUEe U NMPUMEHEHHUE B OBITOBON | MaciIsHOW KHUCIOThI, 00Opa30BaHHbIE MACISHOKUCIIBIM OpOXKEHHUEM TJIFOKO3bI, UCTIONb3YIOTCS IIK 2.1
U TIPOM3BOJICTBEHHOM AESTEIBbHOCTH | KaK IIacTU(UKATOPHI JIAKOB 11 ycTpoiicTB 1 mpubopoB CLIb. JIP 4,16,23,30
YeJloBeKa 43.2 Pomp xuMuu B O0OECHEYEHMH SKOJIOTHYECKOM, HSHEpreTH4eckoil M MUIIeBOM OK 01 OK 02
0€30MacHOCTH IK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
Ponp opranmyeckoil XuMUM B pELIEHUM NOpoOJeM SHEpreTHdecKod Oe30MacHOCTH, B
pa3sBUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB DHEPIUH
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3/EHCTBHS HAa KUBbIE OPTaHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KIJACCOB  (YIJIEBOAOPOMBI, CIHUPTHI, (EHOJBI,
XJIOPOPTaHUYECKHE IPOM3BOJHBIE, aJbACTUABI U JIp.), CMBICH II0Ka3aTels IpeAeIbHO
JIOTTYCTUMON KOHIIEHTpAILIUU
Pa3nes 5. Kunernueckue u TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIuii 2
Tema 5.1 Cxopocts xumunueckux | S.1.1 Ilpaktudeckoe 3ansitme Nel3 PemeHue npakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
peakuuii. XuMHUecKoe paBHOBecHe | 3aaa4 1o Teme: "CKOopoCcTh XUMHUYECKHUX peakiuil. XuMudyeckoe paBHoBecue" K 2.1
IIpodpunabubie n npogeccHOHATBHO 3HAYMMBbIE 3JIeMEHThbI coaep:xkaHus. bydepHbie IIP 4.16 '23 30
b b b

PaCTBOPEI B TCXHOJIOTMYCCKUX MPOLCCCax (HpI/I OJICKTPOXUMHUYCCKOM HAHCCCHUHN 3allIUTHBIX




1 2 3 4
HOKPBITHUI, B IPOU3BOJICTBE KPACUTEIIEH)
Pa3nen 6. PacTBopnl 2
Tema 6.1 Ilonsarue o pactBopax 6.1.1 IpakTnyeckoe 3ansitue Nel4 Pemenue nmpakTUKO-OPHEHTHPOBAHHBIX PACYETHBIX 2 OK 01 OK 02
3aa4 o teMe: "PacTBOpHI, UCIIONB3yeMbIe B OBITOBOW M MPOU3BOJCTBEHHOMN JCITEIBHOCTH IIK 2.1
yeJjioBeka" JIP 4,16,23,30
Pasznes 7. Xumus B ObITY U IPOM3BOJACTBEHHOM J1eSITEJIbHOCTH YeJI0BEKA 4
Tema 7.1 Xumums B Owity wu | 7.1.1 HoBeifmue qocTHXeHUSI XUMUYECKOM HAYKA U XUMHUYECKOM TEXHOJIOTHH OK 01 OK 02
MPOU3BOJACTBEHHOW  JIESITEILHOCTH OK 07
YeJI0BEKa IIK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
Hoseiimme nOCTMKEHMS XUMHMYECKOW HAyKM M XMMHUYECKOM TEXHOJIOrMH. Poinb Xumum B
o0ecrie4eHNH HKOJOTMYECKOM, DSHEPreTMUYecKod U MUIIEBOM Oe30IacHOCTH, Pa3BUTHH
MeauuuHbL [IpaBuiia MoMcKa M aHaIM3a XUMAYECKOH MH(GOPMAIUK U3 PA3IMYHBIX UCTOYHUKOB
(nayuHas 1 yueOHO-HaYy4YHas IUTEPATypa, CPEACTBA MaccoBOW MHpopManuu, ceTb MHTEpHET)
7.1.2 TlpoMe:kyToUYHAs aTTecTAIMS MO JUcHMILTHHE. /1 depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 40
OO0si3arenbHast ayIUTOpHAs yueOHast Harpy3ka (BCero) 40
MPAKTUYECKHUE 3aHITUS 18
nabopaTopHble 3aHATHS (PaOOTHI) 6
muddepeHIMpOBaHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 72
O0s3aTenbHast ayIMTOpHAs yaeOHas Harpy3ka (Bcero) 72
IIPaKTUIECKUE 3aHATUA 28
nabopaTopHble 3aHATHS (PaOOTHI) 10
KOHTpOJIbHAsI paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2




3. VCJIOBHUS PEAJIN3ALIAM ITPOTPAMMEI YYEBHOM
JACTUTIIAHBI
3.1 TpeﬁoBaHm{ K MHMHUMAJBbHOMY MaAaTCPHAIBHO-TEXHUYICCKOMY

o0ecneyeHn 1o

VYyeOHass nucHUIUIMHA pealu3yeTcss B yueOHoM kabunere: Jlaboparopus
XHMUHW ¥ OMOJIOTHA

Obopyodosanue yuebHo20 Kabunema.

[TocamouHble MecTa IO KOJIMYECTBY OO0YYarOIIUXCSI.
Pabouee mecto npenopasarens.
Meroanueckue MaTepHalibl MO JUCIUIUIMHE

. Becwl ananmntraeckue (1 mit.).

1
2
3
4
5. XuMmudeckas mocy/a.
6. Mojenu KpUCTALTHISCKUAX PEemETOK. (3 mIT)
7. COopHbIit ipubop 11t modyueHus razos (1 mT.).
8. HabGop Ne3 BC «I1lenoum».
9. HabGopsl peakTHBOB 1O OPTaHUIECKON XUMHH.
10.HabGop uHIuKaTOpOB.
11.HaGop myiakaToB 10 HEOPraHUYECKON U OPraHUYECKOW XUMUHU.
TexHuueckue cpeocmea 00OyueHuUs:
-TB
- BUZICOMarouTohox
- KOMITHIOTEP
Ayouosuzyanvuble cpedcmea 00y4eHus:
1. DVD Opranunueckas xumus. Yacts 2. [IpupogHbie HCTOUHUKHU YTIIEBOOPOIOB.
CriupTsl ¥ GpeHossl 13 onbIToB, 36 MUHYT.
2. . DVD Opranunueckas xumusi. Yacth 3. Anbaerusibl 1 KapOOHOBBIC KHUCIIOTHI.

Crnosxnbie 2¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.

3. DVD Opranunueckas xumusi. Yactob 4. YraeBoasl. 11 onbIToB, 27 MUHYT.



4. DVD Opranuueckas xumusa. Yacte 5. A3zoTconepxaiiue OpraHHuYecKue
BelecTBa. benkn. CHHTETHYECKHE BBICOKOMOJIEKYIISIpHbIE BemecTBa. 20 OMbITOB,
28 MUHYT.

5. B/® «l1IkoJIbHBIN XUMHYECKUM dKCTIepuMeHT» 150 MUHYT.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu NporpaMmmbl

Ilepeyenbp pexKoOMeHAYEMbIX Y4YeOHBbIX W3JAHUN, JONMOJHUTEJIbHOM
Jurepatypbl UHTepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JINOTEYHOTO0 oHaA:
3.2.1.0CHOBHBbIEC HCTOYHUKH:
1. AndunorenoBa W.B. Xumusa: yd4eOHMK W TPAKTUKYM [IJIsI CPEIHETO
npodeccuoHanbHoro oobpazoBanus / U.B. Andunorenora, A.B. babkos, B.A.
[TonkoB.- 2-e u3n., ucnp. u aom. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
3.2.2./lonoiHUTEIbHbIE HCTOYHUKM:
1. 'ycesa, E.B. Xumus nins CIIO.: yue6.-meton. nocodue / M.P. 3uranmuna, J1.1.

KynukoBa; Ka3zan. Han. uccnen. texnon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY,
2019 .— 168 c. — ISBN 978-5-7882-2792-4 — ISBN 978-5-7882-2791-7 .—
URL: https://e.lanbook.com/book/196096 (nata oOpamenus: 31.03.2023) / -
Pexum moctyna: asis aBTOpU3. OJIB30BATENCH.

2. Yepuuxona H.FO. XuMus B 1OCTYyITHOM U3JIOKEHUU: yueOHOE MOCOOHE NSt CIIo /
H.IO. Yepnukosa.- 2-¢ usn., crep.- Cankr-Ilerepoypr: Jlans, 2022. — 316 c. —
ISBN 978-5-8114-9500-9. - Tekcr: »saekTtpoHHBId // JlaHB: 3JIEKTPOHO-
oubnmoreunas cucrema. - URL: https://e.lanbook.com/book/195532 (nara
obpamenusi: 31.03.2023) / - Pexxum noctyna: Jjisi aBTOPU3. MOJb30BaTeNCH.

3.2.3 UHTepHeT — pecypcehl:

1. Hay4yHo-monysipHbIi MpOeKT «JIEeMEHThI OOJbION Hayku « ((Pu3uKa, XUMus,
MaTeMaTHhKa, acCTpOHOMMS, HaykKa O JKHM3HHM, Hayka o 3emie). HoBoctu Haykw,
KHHTH, HAy4HO-TIOMYJISIPHBIC CTaThH, JICKIIUH, SHITUKIIOTIC TN H.

https://postnauka.ru/themes/chemistry - nekmuu mo xumuu Ha caiite [locTHayka.

https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyrma: cCBOOOIHBIH.

2. CaliT Hay4YHO-TIONMYJSIPHOTO JKypHana «XuUMHUS W 3U3HBY. https://

gotourl.ru/4785 Pexum moctymna: CBOOOIHBIMH.


https://postnauka.ru/themes/chemistry
https://elementy/ru/

3. CaliT 0 XUMHH: KJIACCUYECKHE YUYCOHUKH, CIPABOYHUKH, SHIIUKIIONEIUHN, TOUCK
OpTraHWYECKUX W HEOPTraHWYECKUX PEAKINW, COCTABICHHE YPABHEHUW DPEAKIIUM.
https:// www. xumuk.ru/ Pexxum fgoctyma: cBOOOTHBIH.

4, Ilnardpopma Zoom s IPOBEACHUSI OHJIANH-3aHATHNA M BHIC0-KOH(MEPEHIIUM.

[DnexTponHbIH pecype]. Pexxum mocrtyma: https://zoom.us/.

5. DnekTpoHHas nH)OPMAITMOHHO-00pa3oBaTelbHas cpeaa Ha iatgopme Moodle.

[DnexTponHbIH pecypce]. Pexum nocrymna: https://moodle.ospu.su/

3.3 IIporpamma o0OecneyeHa HeOOXOAUMBIM  KOMILIEKTOM
JINIEH3MOHHOT0 IPOrPaMMHOI0 O0ecreYeHnst


https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

TACIATITAHBI

KouTtponb u oOneHka pe3yapTaTOB OCBOCHHS —0O0IIe00pa3oBaTeIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (I)OpMI/IpOBaHI/IG 06HII/IX KOMHE?TGHHI/Iﬁ Imo pasaciiaMm U TCEMaM COACPKAHUA

y4eOHOro Marepuaia.

[IpomexyTrounas arrectanus B popme nuddhepeHIMpoBaHHOTO 3a4YeTa.

Oo6mue komnerennun (OK),
JIMYHOCTHBIE pe3yabTaTsl (JIP)

Pa3zgen/Tema

THI olleHOYHBIX
MepOonpPUATHI

OK.01
IIK 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 OMIPOC;

- 3agaun Ha COCTaBJICHUE
XUMHYECKUX POPMYIT;

- 3aaHusl Ha UCIOJIb30BAaHUS
XAMHAYECKOH CHUMBOJHUKH U
Ha3BaHUM  coeAMHEHWH 1o
HOMEHKJIAType
MEX/TyHApPOJAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHM U TPUBHAJIbHBIX
Ha3BaHU JUII COCTaBJICHUS
XUMHUYECKUX POpPMYII;

- 3acinymuBaHue COOOUICHUMN
U OLIEHKA UX MOATOTOBKHY;

- Pesymprar  BBIMONHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENIbHBIX paloT;

- PesynbraT  BBHINONHEHUS
MPAKTUYECKON paboThI;
-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aIaHus;

- Tlombop,
npeoOpa3oBaHue
uHpopMauu

aHaIM3 |
yaeOHOU

OK.02
IIK 2.1

JIP 2,4,16,23,30

Pl: 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 onpoc

- 3aciaymmBaHuEe COOOIICHMIA
M OIICHKA X MOATOTOBKH;

- 3agaHusa Ha HCIOJIb30BaHUS
XUMHYECKOM CHMBOJIMKH |
Ha3BaHUM COEIMHEHHUM IIO
HOMEHKJIaType
MEKTYHapOIHOTO cor3a
TEOPETUYECKON M MPUKIIATHON
XUMHH H TPUBHUAIIbHBIX
Ha3BaHWM i1 COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynapTar  BBINIOJTHEHHS
BHEAYIUTOPHBIX




CaMOCTOSITENIHBIX paboT

- Pesymbrar  BBINOJIHEHUS
MPAaKTUYECKON pabOThI;
-[IpakTKO-OpHEHTHPOBAHHEIE
3aJlaHus;

- ITon6op, a”HaJIn3 u
nmpeoOpa3oBaHue yaeOHOU
nHpopmauu

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3acnymuBaHue COOOIICHUM
1 OIICHKA UX IIOJITOTOBKH;

- 3ajaHusa Ha HCIOJIb30BaHMSA
XUMHUYCCKOM CHMBOJIMKH U
Ha3BaHUM COEOUHEHUU IIO
HOMEHKJIaType
MEXIYHAPOAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XHUMHH H TPUBHUATIBHBIX
Ha3BaHM IS COCTaBJICHUS
XUMHUYECKUX POPMYI;

- Pesynprar  BBINOTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pesynprar  BBINOIHEHUS
MPAaKTUYECKON pabOThI;

- Pesynprar  BBINOIHEHUS
nabopaTopHO paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJ]aHN;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uHpopMauu

OK.07
IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHEHTUPOBAHHBIE
3a/1aHus;

- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,

S HIEPEYEHD UCITOJIB3YEMbBIX METO/J1OB OBYYEHUA

5.1 TlaccuBHble: ompoc, PENpPOAYKTHUBHBIE YIPAKHEHHUS IO 3aKPEIUICHUIO H

0TpaboOTKe U3YUYEHHOT0 MaTepuaa

5.2 AKTUBHbBIE U MHTEPAKTUBHbBIC: IBPUCTHUECKUE O€celbl, TUCKYCCUH, KPYTJIbIi

CTOJ, IPpC3CHTAllKA, BUKTOPHHA, KBCCT.




