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

1.1 Ob6aacThr npuMeHeHus1 padoyeil MporpaMmbl

Pabouass mporpamma yueOHOW JUCHUIUIMHBI SBJISETCS YacThl0 IMPOTPAMMBbI
cpenHero (mosHoro) ob6bmero o6OpazoBanus mno cnenuansHoct CIIO  23.02.01
Opranuzaius NepeBO30K U YIPaBJIEHUE HA TPaHCTIOPTE (110 BUIAM).

[Ipn peanuzanmu paboueld MporpaMmMbl MOTYT HCIOJB30BATHCA pa3UUYHbIC
oOpa3oBarenbHble TEXHOJOTHWH, B TOM YHCIE JUCTAHIIMOHHBIE O0Opa30BaTElIbHbIC
TEXHOJIOTUHU, HJIEKTPOHHOE OOyUECHHE.

1.2 MecTo yueoHo# qucuuninnsl B crpykrype OIIOII-TIIICC3:

Tpy1oeMKOCTh AUCIMIUIMHBI «XUMUSD Ha 0a30BOM YPOBHE COCTaBISIeT 72 4Yaca, W3

KOTOpbIX 64 yaca — 0a30BbIi MOMYyJb (6 pa3znenoB) U 8 4acoB — MpUKIAIHOW MOIyJh (1
paszen), BKIIOYAIONIMK  MPAKTUKO-OPUECHTHPOBAHHOE  COJCpP)KAHUE  KOHKPETHOU
Mpo(eCcCuu WK CIIEUATbHOCTH.
[IpuknamgHol MOAyNb BKJIIOYaeT oOIuH pasgen. Pasmen 7 «Xumusg B ObITY H
MIPOM3BOJICTBEHHON EATEIHLHOCTH YeIOBeKa» peanusyercs s cnenuansaoct 23.02.01
Opranuzanusi IEpeBO30K W YIpaBJeHUE Ha TpaHcropTe (M0 BUAaM) Ha Marepuale,
CBSI3aHHOTO C DKOJIOTUYECKOW OE30MacHOCThI0 W OIIEHKOW TOCIEICTBUNA OBITOBOM H
MPOU3BOICTBEHHON JIEATEILHOCTH, TIO OTPacisiM Oyay1iiei mpodecCHOHATLHOM eITeTbHOCTH
00yYaroIuXcsl.

1.3 Ilnannpyembie pe3yibTaThl OCBOCHUSI Y4eOHOM IUCHUIINHBI:
1.3.1 [enp yueOHOM TUCIUTUINHBI:

@OpMHUPOBaHHE Yy CTYJIEHTOB TMPEACTABICHUS O XUMHYECKOM COCTABISIOIIEH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpPa KaK OCHOBBI TMPHUHSTUS PEHICHUNA B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOT'O TIOBECHHUS B PUPOJTHOMN Cperie.

3anaum IUCHMILIMHBL:

1) chopmupoBaTh TMOHMMaHHE 3aKOHOMEPHOCTEH IMPOTEKAHUS  XUMHUCCKHX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW cpene, LEIOCTHOM HAyyHOM KapTUHBI MHpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBIIAATH (OPMYJIbI HEOPTraHWYECKUX W OPTraHMYCCKHX
BEIIIECTB, YPABHEHUSI XUMHYECKUX PEAKIHUM, OOBSCHITh HMX CMBICI, HWHTEPIPETHPOBATH
pe3yJIbTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) chopmuporarh HAaBBIKM  TPOBEJCHUS  NPOCTEHIIMX  XUMHYECKHX
AKCIIEPUMEHTAIBHBIX MCCIICIOBAHUN C COOMIOACHUEM TIPaBHII OS30IIaCHOTO OOpAIeHHUs C
BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS WCIIOJIL30BaTh HMH(POPMAIIMIO XHUMHYCCKOIO XapakTepa H3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHs MPOrHO3UPOBATH TMOCICACTBHS CBOCH JEITEILHOCTH M
XUMWYECKUX TIPUPOIHBIX, OBITOBBIX W TIPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh NMOHUMAaHHE 3HAYMMOCTH JOCTHIKCHHHA XWMHUUYECKOW HAyKH W
TEXHOJIOTUH JUIsl pa3BUTHS COLIMAIILHOM U MPOU3BOJICTBEHHOM cep.



1.3.2 B pe3ynbpTaTe 0CBOCHHS YU4€OHOM TUCUHUIIITUHBI 00y4YaroImUics T0JKEeH

yMeTh:

- HAa3bpIBaTh M3YYEHHBIE BEIIECTBA MO "TPUBHAIBHOW" WIM MEXIyHApOIHOU
HOMEHKJIATYpE;

- OIPEIEIATh: BAJICHTHOCTh U CTEIEHb OKUCIICHUS XUMHYECKHX 3JIEMEHTOB, THII
XMMHUYECKON CBA3U B COCIMHEHHSX, 3apsA]l MOHA, XapaKTep Cpeabl B BOAHBIX PACTBOpAX
HEOPraHMYECKUX COCAUHECHUM, OKUCIUTENb U BOCCTAHOBUTEIND, TPUHAJICKHOCTh BEIIECTB
K Pa3JIMYHbIM KJIacCaM OPTaHMYECKUX COEAUHEHUN;

- XapaKTepU30BaTh: JJIEMEHThl MAJIBIX IMEPUOAOB IO HX TOJIOKEHUIO B
[Tepuomuueckoii cucreme .M. Menpaeneena; obOmme XUMHUYECKHE CBOMCTBA METAJJIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHMX M OPraHUYECKUX COEOUHECHHIA;
CTPOCHHUE U XUMUYECKUE CBOMCTBA N3YUEHHBIX OPTaHUYECKUX COEIUHEHHI;

- OOBSCHATBH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MIPUPOIY
XUMUYECKON CBSI3U (MOHHOM, KOBAJIEHTHOM, META/UIMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMUYECKOUN PEaKIUU U MOJ0KEHUS XUMUUECKOTO PABHOBECHS OT PAa3IMYHBIX (DAKTOPOB,;

- BBINOJIHATH XWUMHYECKMH DJKCHEPUMEHT 1O PACIO3HABAHUIO BAKHEHIINX
HEOPraHMYE€CKUX U OPTaHUYECKUX BEILECTB;

- NPOBOJUTH  CaAMOCTOATENIbHBIA  TMOWUCK XUMHUYECKOW  uHpopMamuum C
HCMOJIb30BaHUEM Pa3IMYHBIX MCTOYHHUKOB (HAy4YHO-TIOMYJISIPHBIX W3/IaHUH,
KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETa); HCHOJIb30BaTh KOMITHIOTEPHBIE
TEXHOJIOTUH JIJIs1 00pabOTKH U Mepejaur XUMUYECKON HH(OPMAITUH U €€ MPEICTABICHUS B
pazNUYHBIX (OopMax; MCHOIB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUYECKOU
NESTEIPHOCTY M TIOBCEIHEBHOM JKU3HU JJIA: - OOBSCHEHUS XHUMHUUYECKUX SIBICHHM,
MPOUCXOMSIIUX B MPUPONE, OBITY U HAa MPOU3BOJICTBE; - OMPEICICHHUS BO3MOMXKHOCTH
MPOTEKAHUSI XUMHUYECKHUX [MPEBPAIICHU B pAa3JIUYHBIX YCIOBUSIX M OLEHKH HUX
MOCJIE/ICTBUM;

- SKOJIOTUYECKHU TPAMOTHOTO MOBEICHUS B OKPYKAIOIIEH CPEE;

- OLICHKM BIIMSIHUA XUMHUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH Cpelbl HA OPraHU3M
YEJIOBEKA U JIPYTUE KUBBIE OPTAHU3MBI;

- OesomacHoro oOpalieHuss ¢ TOPIOYMMHU M TOKCUYHBIMU  BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBaAHUEM;

- MPUTOTOBJICHUS PACTBOPOB 3aJJaHHOMN KOHIIEHTPAILIMK B OBITY U HA IPOU3BO/JICTBE;

- KPUTUYECKOMN OIEHKH JOCTOBEPHOCTH XMMUUYECKOW MH(OpMaINK, MOCTyHaOIIeH
13 pa3HbIX HICTOYHUKOB;

- TIOHMMAaTh B3aUMOCBS3b Y4YEOHOW IUCHUIUIUHBI C OCOOCHHOCTSIMHU mpodeccuu
PO eCCUOHATILHOMN ACSATEIHHOCTH, B OCHOBE KOTOPBIX JIC)KAT 3HAHUS 110 TAHHOW y4eOHOM
TV CLUILUIAHE.

3HATH:

- BAXKHEHWIINE XUMHUYECKHE IOHSTUA: BEIIECTBO, XUMHUYECKUU JJIEMEHT, aTOM,
MOJIEKYJia, OTHOCUTEIIbHBIE AaTOMHASI U MOJICKYJISIPHASI MACChI, MOH, aJlJIOTPONUS, U30TOIIbI,
XUMHUYECKasi CBSI3b, AJIEKTPOOTPULIATELHOCTh, BAJJIEHTHOCTh, CTEIEHb OKUCICHHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIA 00BEM, BEIIECTBA MOJICKYJSIPHOTO M HEMOJICKYJISPHOTO
CTPOEHHUSI, PACTBOPHI, IEKTPOIUT U HEIIEKTPOJIUT, BJIECKTPOJUTHYECKAsT THUCCOLMALINS,
OKHUCJIUTETb 151 BOCCTAHOBUTED, OKHCJIEHUE " BOCCTaHOBJICHHUE,



TerIoBoM 3(P(EKT peakluuu, CKOPOCTh XMMHUYECKOW peaKIMH, KaTalu3, XUMHYECKOe
paBHOBECHE, YTIAEPOIHBINA CKeNeT, QYHKIMOHATbHAS TPYIIa, H30MEPHs], TOMOJIOTHSI;

- OCHOBHBIC 3aKOHBl XMMHH: COXPAHEHUS MAaCChl BEIIECTB, IMOCTOSIHCTBA COCTABA,
MEPUOINYECKUI 3aKOH,;

- OCHOBHBIE€ TEOPUU XUMHU: XUMUYECKOUN CBSI3H, JNEKTPOTUTHUECKON TUCCOLUALNH,
CTPOEHHUS] OPTaHUYECKUX COCAUHECHUM;

- BAXXHEHIINE BEIIECTBA M MaTepHUalbl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHas,
COJIIHAsI, a30THAs U YKCYCHasi KUCIOTHI; IIEJIOYH, aMMHaK, MUHEpaJIbHbIE YJI0OpEHus,
METaH, TUJICH, alleTUJIeH, OE€H30J1, STaHOJ, >KUPbI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKH, UCKYCCTBEHHBIE U CUHTETUYECKUE BOJIOKHA, KAYUYyKH, IJITACTMACCHI.

1.3.3 [Iimanupyembie pe3yabTaThl OCBOSHUS YU4€OHOTO MpeMeTa:
Oco0oe 3HaueHue yueOHbI npeaMer umeeT npu Gopmupoanuu U pa3sutuu OK.

OO0mue IlnannpyemMble pe3yJibTaThbl 00y4eHH s
KOMIIeTEHIIM U O6mue’ JIncuunInHaApHbIe
OK 01. B yacTu TpYy10BOIr0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOH
Bri6upats ciocobsr | - TOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMUYECKHX 3HaHUM, KOoTopas
pelieHus 3aaaq [IEHHOCTH MacTepCTBa, TPYI0II00UE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccnoHanbHOM
JeSITeIbHOCTH
MIPUMEHUTEIHHO

K pa3jIN4HbIM
KOHTEKCTam

- TOTOBHOCTH K AaKTHBHOM ACATCIIbHOCTH

TEXHOJIOTUYECKO1 U COLMAJIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTb
HMHUIMHAPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJIHATh TaKyro
NeSITENIbHOCTD;

- UHTEpEC K  pa3uuHeiM  chepam
npogecCuoHAIbHON

NeSITeNIbHOCTH,

OBiaieHne yHHBEPCAJIbHBIMH Y4Ye€OHBIMU
MO3HABATEIbLHBIMH 1 CTBUAMM:

a) 0a3oBble JIOTHYECKHe 1eHCTBUS:

- CaMOCTOATEIbHO  (POPMYIHPOBATH u
aKTyallu3upoBaTh MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WU
OCHOBAHUSI JIISl CPaBHEHUS, KiIacCUUKAIMHA U
0000IIICHNST;

- OIpENEeNsTh LIEU JeITEILHOCTH, —3a/1aBaTh
MapameTphbl U KPUTEPHH UX TOCTHKEHHS,

- BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTHBOPCUHA
B PacCMaTPHUBAEMBIX SBICHUSX;

- BHOCUTb  KOPPEKTUBbI B  JICSITEIBbHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJBTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- pa3BUBaTh KPEaTWBHOE MBIIUICHHE TMIpU
pelIeHNH )KU3HEHHBIX MPOOJIeM

0) 0a30BbI€e HCCIEN0BATEILCKHE NeCTBHS:

IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT,

aToOM, DJIEKTpOHHas 000JI0YKa
aroma, S-, P-, d-3JI€KTpOHHBIE
opouTanu aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUYECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIA  00BEM, YIIIEPOIHBIN
CKeJIeT, PyHKIMOHAIbHAs TPyTINa,
pamgvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI s, TOMOJIOTH,
YIJIEBOJIOPO/BI,  KHUCIOPOA- U
a30TCO/IEpXKAINe  COCAWHEHUS,
OMOJIOrYECKU AKTUBHBIE
BemecTBa  (yrieBOAbl, IKUPBI,
Oenku), MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEJMHEHUS, KPHUCTAIMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakiuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIEKTPOJIHTHI,
AIIEKTPOJIUTHYECKAs

Jucconuanms, OKHUCJIUTCIIb,

VKa3bIBAIOTCS INYHOCTHBIE U MeTanpeameTHbie pesyiabratel u3 ®IOC COO (B mocnenneii pemakimu ot 12.08.2022) B
OTraroyibHo# Gopme, popmupyembie 00IIe00pa3oBaTENbHON AUCIUITITHHON
2 MucuMiiuHapHble (MPEeIMETHBIE) PEe3yNIbTAaThl YKa3hIBAKOTCA B COOTBETCTBMH C X MOJHBIM nepeuHem Bo ®IOC COO (s
nocneanei pepakiuu ot 12.08.2022)




- BIIAJIETH HaBBIKaMU y4eOHO-
HCCIIEI0OBATENIHLCKON u MPOEKTHOM
JIEATEIIBHOCTH, HaBbIKAMH  Pa3peIICHHs
npo0sem;

- BBIBJITH IPUYUHHO-CIIEACTBEHHBIC CBSI3U U
aKTyaJM3UpoBaTh 3aJa4y, BbIABUTATh TUIOTE3Y
€e  peIlCHUs, HAXOOUThb AapryMeHThl Ui
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a1aBaTh
napaMmeTpbl U KPUTEPUU PELICHHUS,;

- aHAIM3MPOBaTb  MOJMYYEHHbIE B  XOJE
pellieHUsl 3aaudl  Pe3yJIbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH HU3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IIEPCHOCUTH 3HAHUS B IT03HABATEIILHYIO
u MPAKTUIECKYIO obmactu
KU3HEACATEIILHOCTH;

- yMeTb MHTErpUPOBaTh 3HAHUSA M3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIBUTaTh ~ HOBBIC  WJEH,  MpeyIararh
OPUTHHAJIBHBIC TIOIXO/IbI ¥ PEIICHHUS,

- CIIOCOOHOCTD UX  WCTIOJNB30BaHUS B
ITO3HABATEIbHON Y COLIMAIBHOM ITPAKTHKE

BOCCTAHOBHTEIIb, CKOpPOCTb
XUMUYECKOU peakuuu,
XUMHYECKOE paBHOBECHE),
TEOPUM W  3aKOHBI  (Teopus
XUMHUYECKOIO CTpOCHUS
oprannyecknx BemectB  A.M.
Bytnepoga, Teopus
AMEKTPOJIUTHICCKOM
JIUCCOLIMAIINN,  TEePUOJUICCKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYCCKUI  SI3BIK ~ XHMHHU,
(aKkToJIOrMUeCKue  CBENCHUS O
CBOWCTBAX, COCTaBE, IOJIyYCHUH U
0e3omacHOM HCIIOIb30BaHNUN

BOKHEHIIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TMPAKTUYECKOW AESITEIbHOCTU
YeJI0BEKa;

- YMETb BBUIBISTH XapaKTEpHbIE
IPU3HAKU u B3aUMOCBSI3b
W3YYEHHBIX TIOHSTHA, TPUMEHSATD
COOTBETCTBYIOIIINE MOHATHS MIPH
OMHCAHUU CTPOCHUS U CBONCTB
HEOPraHUYECKUX M OPraHUYeCKUX
BEIIECTB M UX MpeBpallleHU;
BBISBJISITH B3alMOCBSI3b
XUMHUYECKHX 3HaHUHN c
MOHATUSIMU M TIPEICTABICHUSMHU
JIpYTUX  €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

- YMETh
HaVMEHOBAHUS
COCIMHEHUN  MEXIYHAPOAHOIO
COr03a TEOPETUYECKOU 51
MIPUKIIATHOM XUMHUHA "
TpUBUAIIbHbIE Ha3BaHUs
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TJMIEpUH, (eHol,
dbopmanbaerus, YKCYyCHast
KHCJIOTA, TJMLMH, yrapHbld Tas,
YTJIEKUCIIBII ras, aMMHAK,
ramieHas M3BeCTb, HerarieHas
U3BECTh, IMHUThEBAas coJa U
JPYTHX), COCTaBJISATH (HOPMYJIBI
HEOPraHUYEeCKUX M OPraHU4eCcKUX
BEILIECTB, YPAaBHEHUS XUMUYECKUX
peakimii, OOBACHATH MX CMBICT,
MIOJTBEPKIATH XapaKTEpHbIE
XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOLLIUMHU
DKCIEPUMEHTAaMH U  3aIllUCAMU
YpaBHEHHIA XUMHUYECKHUX

HCIIOJBb30BaTh
XHUMHWUYCCKUX




peaKIuii;

- yMeTh yCTaHaBIIMBATh
MIPUHAIICKHOCTh W3YYEHHBIX
HEOPTraHNUYECKUX u
OpPraHUYeCKUX BEIICCTB K
OMpENeICHHBIM  KJIaccam u
rpyIiam COCITMHCHH,
XapaKTepu30BaTh HMX COCTaB M
Ba)KHEHIIINE CBOIICTBa;
OTIpE/ICIISATh BHJIBI
XUMHUYECKHX cBsI3ei
(xoBaJIeHTHAS, MOHHAs,

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

peaKuu;

- c(popMHpOBaATH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISIOLIEH
€CTECTBEHHOHAY4YHON KapTHHBI
MHpa, pojii XMMHUHU B IMO3HAHHUU

SBJICHUI [IpUPOABL, B
(GOpMUPOBAHUM MBIIUICHUS U
KYJbTYpPBI JIMYHOCTH, ee

(YHKIIMOHATIBHOW TI'PAaMOTHOCTH,
HEOOXOAUMOM Al pelleHus
HPaKTUYECKUX 3ama4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOILLIEHHS K CBOEMY 310POBBIO
U IIPUPOJHOU CpEE;

- YMETb IPOBOAMTH PACUETHI IO
XUMHUYECKUM  (opMmysnaM |

YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHUEM
bu3nyeckux BEJINYHH,
XapaKTEPU3YIOIIMX  BEIECTBa C
KOJINYECTBEHHON CTOPOHBL:
MaccChI, o0BeMa
(HOpMasnbHBIE YCJIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCII0JIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HaHUS IS
MIPUHATHS pelieHnit B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHHUEM.

OK 02.
Hcnons3oBaTh
COBPEMEHHBIC

cpeacTBa IIOMCKa,

aHaIM3a
UHTEPIIPETALIMH
uHpopManun

n

B 06,1acTH HEeHHOCTH HAYYHOI'O MO3HAHUS

- c(hopMHPOBaHHOCTH MHPOBO33pEHH,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKH U OOLIECTBEHHON MPAKTHKH,
OCHOBAHHOT'O Ha Jasore KyJbTyp,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEpILICHCTBOBAHHE SI3BIKOBOM u

- yMeTb  IUIaHMpOBaTh U
BBITIOJIHSATh XUMHYECKHH
AKCIIEPUMEHT (peBpareHus
OpPraHMYECKUX  BELIECTB  IIpU
HarpeBaHuy, NOIyYEHHUE STUIIEHA
U M3yuYE€HHE €ro  CBOIICTB,
KAQUeCTBEHHBIE  pEaklu  Ha
AJIBICTUBI, Kpaxmall, YKCYCHYIO




nH(OpPMaIMOHHBIE YUTATENbCKOM  KyJIBTYphl ~ KaK  CpENCTBA | KUCIOTYy; JeHaTypalus OelIKoB
TEXHOJIOTUHU JUIs | B3aMMOJICHCTBHS MEXKIY JIOJbMU U TMO3HAHUS | IPM  HArpeBaHUM,  LIBETHbIC
BBIIIOJTHEHUS  3aja4 | MUPa; peakuuu  OIKOB;  MPOBOJIUTH
npodecCHOHANBHONH | - OCO3HAHME LEHHOCTU HAay4HOH JEATENbHOCTH, | PEAKIMU  HMOHHOTO  OOMEHa,
JEeATEILHOCTH. TOTOBHOCTh  OCYIIECTBJISATh HPOEKTHYIO U | ONPENEeNsITh  Cpely  BOJHBIX
UCCIE0BATENBCKYIO JeATEeNIbHOCTh | PacTBOPOB, Ka4eCTBEHHbIE
MHIIMBUYaJIbHO U B TPYIIIIE; peakuuu Ha cyibdar-, kKapOooHat-
OsJajieHne YyHHBEPCAIbHBIMHM Y4eOHbIMH U XJIOpUJI-aHUOHBI, HA KAaTHUOH
N03HABaTeJILHBIMU J1efiCTBUAMU: aMMOHHUSI; peliarb
B) padora ¢ uHopmanuei: AKCIIEPUMEHTAIILHBIC 3a7aud 10
- BIIQJICTh HABBIKAMH TOJTyYeHUs MHPOPMAILIUHM | TeMaM "Meramibr" u
u3 HUCTOYHUKOB pa3HBIX TUNOB, | "Hemeramiel") B COOTBETCTBUU C
CaMOCTOSITEJIbHO OCYLIECTBIISTh NIOMCK, aHAIN3, | IIPABUIAMU TEXHUKHU
CHCTEMaTH3aLIHIO U MHTEpIPETANnIO | 0E30MaCHOCTH TPH OOPAICHUH C
UHpOpMAIHN Ppa3IMYHBIX BU/IOB U | BEIIECTBAMH U  JTaOOPaTOPHBIM
¢bopm npencTaBieHUS; 000pyIOBaHUEM;  IPEICTaBIATH
- CO37[aBaTh TEKCThI B Pa3MYHBIX (hopMarax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (GOpMe 3arucu
ayIMTOpHHM, BBIOMpAs ONTHUMAJIBHYIO (OpMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NIPE/ICTABIICHUS U BU3YyaIU3aluH; peakimii U opMyaupoBarh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTb | BBIBOABI ~ Ha  OCHOBE  3THUX
nH(OpPMALIMK, €€ COOTBETCTBHE NPABOBBIM M | PE3yJIbTATOB;
MOPaJIbHO-ITUYECKUM HOpPMaM; - yMeTb aHaIN3UPOBATh
- HCMOJIL30BaTh CPE/ICTBAa MH(OPMAIIMOHHBIX U | XUMHUYECKYIO HUH(pOPMAIIHIO,
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUU | MOTY4aeMYIO u3 Pa3HbIX
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U | ICTOYHUKOB (CPEACTB MacCOBOM
OpraHM3allMOHHBIX 3aJad ¢ coOirofeHueM | uHopmaimu, cetb MHTepHET U
TpeOoBaHu SPrOHOMUKH, TEXHUKU | APYTHE),
0e30MacHOCTH, TUTHEHBI, | - BJIAJETh OCHOBHBIMH METOIaMHU
pecypcocOepexeHus, IIPABOBBIX U | HAQy4YHOTO TII03HAHWs BELIECTB U
TMYECKUX HOPM, HOPM MH(OPMAIIMOHHON | XUMHUYECKUX SIBJICHUI
0C30IMaCHOCTH; (HabmoieHME, U3MEpEeHue,
- BJIQJIeTh HAaBBIKAMHU PACHO3HABAaHUSI M 3aIUTHI | SKCIIEPUMEHT, MOJICTMPOBAHUE);
uHpopMary, UHPOPMAIMOHHON OE30MacHOCTH | - YMETh NMPOBOAMTH PACUEThl IO
JTUYHOCTH XUMUYECKUM  QopMmynam U
YpaBHEHUSAM XUMHUYECKUX
peakuuii ¢  HMCIOJb30BAaHUEM
buznyecKux BEJINYUH,
XapaKTEPU3YIOIIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchbl, o0bemMa (HOpMajbHbIE
yCIIOBUSI) Ta30oB, KOJUYECTBa
BELIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XMMUYECKHE 3HaHUS
Il TIPUHATHAS ~ PEIICHUHd B
KOHKPETHBIX YKM3HEHHBIX
CUTYaLHSIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpPa3BHUTHIO, | -  yME€Tb  IUIAHUPOBaTb |
OS¢ dexTuBHO CaMOCTOSITETIBHOCTH U CAaMOOIIPEEIIEHHUIO; BBITIONTHSITH XUMHYECKUI
B3aUMOJICMCTBOBATh | - OBJIQJICHHC HaBbIKaMHU Y4eOHO- | BKCIIEPMMEHT (mpeBpareHus
" paboTarh B | MCCIIENOBATENLCKOM, MPOEKTHOM U COLMAIBHON OPraHUYECKMX  BEIIECTB  MPH
KOJIJIEKTUBE u | ACATCIIbBHOCTH, HarpeBaHNM, II0JIy4€HUE DTWICHA

Osjagenne YHMBEPCAJIbHbIMH




KOMaHJIE. KOMMYHHMKATHBHBIMHM JICHCTBUSAMM: U U3y4E€HUE €r0  CBOMCTB,
0) COBMeCTHAs 1eSITeJIbHOCTD: KAUECTBCHHbIC  pEakUuu  Ha
- [OHMMATh ¥ MCIOJb30BaTh IPEMMYILECTBA | ajibAETHIbL, KpaXMall, YKCYCHYIO
KOM&H,I[HOﬁ u HHI[HBH,I[yaJ'IBHoﬁ pa6OTBI; KHUCIIOTY, JeHaTypaunus OEJIKOB
- NPUHUMATh LM COBMCCTHOM JCATENBHOCTH, | Ipd  HATPEBaHUM,  I[BETHBIE
OpraHM30BBIBATE M KOOPIMHUPOBATH ICHCTBUS | peakIMM  OEIKOB,  IIPOBOIUTH
No e JOCTHKCHMIO: COCTABIATE IUIAH | peakiuM ~ HMOHHOTO  OOMCHA,
JICHCTBUH, pACHpENeNaTh pPOIM C  YYETOM | onpepensth — CpeLy — BOMHBIX
MHEHUI YYaCTHHKOB OOCYXIaTh pe3yJIbTaThl PacTBOpOB, KAYEeCTRBEHHEIC
COBMECTHO# padoThI; peakuuu Ha cynbdar-, KapOoHar-
- KOOPJIMHUPOBaTh ¥ BBIIONHATE paboTy B | XJIOPUJ-aHHOHBI, HA KATHOH
YONOBWSIX  PEABHOTO,  BUPTYAIBHOTO M | avyiops; permarh
KOMOHMHUPOBAHHOTO B3aUMOJICHCTBHS; SKCITEPHMEHTATBHBIE 33/[9H  TI0
- OCYIICCTBIIATH IO3UTUBHOE CTPATEIHYECKOC | oo "Meramis" "
THOBC/ICHAC B PasiMAHBIX — CHTYaUMAX, | wiyeyrorammer") B COOTBETCTBHE C
MIPOSIBIISATH TBOPYECTBO M BOOOpaKeHHE, OBITH IpaBHIaMH R
WHUIMATUBHBIM
0€30MmacHOCTH TIpU OOpaIICHUN C
Ogaanenne YHUBEPCAJIbLHBIMH 6
peryJIITHBHBIMM J1€iiCTBUSIMM BgmeCTBaMH H /1a00paTOpPHbIM
r) NpUHATHE ce0sl M APYTUX JI0dei: ODOPYIOBAIHEM,  TPEACTABIIATE
- IPUHUMATh MOTHMBBI W aPryMEHTBI JPYTUX PE3yJIbTAThI XUMUHCCKOTO
o SKCIIepUMEHTa B (opMe 3amucu
JOAEH IIpH aHaIM3e pE3yNbTaToB ypaBHeHMi  COOTBETCTBYIONIUX
JEATEIIbHOCTH; .
- IpU3HABATh CBOG MNPaBO M TpaBo apyrux | PCakid — H (opMympoBaTh
JEOJIEH HA OIIHOKEL BBIBOJIBI Ha  OCHOBE  JTHX
- pa3BHBaTh CIOCOOHOCTH TOHHMMaTh Mmup ¢ | PE3Y/IPTATOB
MO3ULIMH APYTOro YEIOBEKa;
OK 07. B 00s1acTH 3K0J10TrHY€CKOTr0 BOCTIMTAHUS - chopMHpOBAThH MPEICTABICHUS:
CopnelicTBOBaTH - copMHPOBaHHOCTH HKOJIOTUYECKOM | O XMUMHMYECKOM COCTaBIAIOLIEH
COXPaHEHUIO KyJbTypbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY’Karoliel cpezpl, | IKOHOMUIECKAX — MPOLECCOB HAa  COCTOSHUE | MUPA, POJIM XUMHHU B MO3HAHUU
pecypcocbepexenno, | IPUPOIHON U COLMAIBHOW CPEJlbl, OCO3HAHUE | SBICHUH [IpUPOBL, B
MIPUMEHATH 3HAaHUA rJ100aJIbHOTO XapakTepa 3KOJIOTHYECKHUX CI)OpMPIpOBaHI/II/I MBIIIIJICHUA U
00 u3MeHeHuu | IpooieM; KYJIBTYpbI JINYHOCTH, ee
KIMMAaTa, MPUHIMMNEI | - IUIAHAPOBAHHE M OCYIIECCTBIICHHE JCHCTBYI B | (YHKIIMOHAIBHON TPaAaMOTHOCTH,
GEPEKITHBOrO OprZKa}omeﬁ cpelie Ha OCHOBE 3HAHHS IIENel | HEOOXOMUMOM Al pelleHHs
IIPOM3BOJICTBA, YCTOMYMBOTO pa3BUTHSA YEJIOBEUECTBA; | MPAKTUYECKUX 3aauu
> PeKTHBHO AKTHBHOE HETIPHSTHE AeCTBUM, NPUHOCAIIMX | DKOJIOTHYECKH  OOOCHOBAHHOTO
eHCTBOBATD B | BDEI OKpYXKArOIIEH Cpere; OTHOLUCHNS K CBOEMY 310POBDbIO
Ype3BBIMANHEIX - yMeHHE MIPOTHO3UPOBATH | U IPUPOJHOMN CPEE;
CHTYAIHSX. HeOIaronpusiTHbIE IKOJIOTMIECKUE | - YMEThb COOIoAaTh MpaBuia
MTOCTIE/ICTBUS MPEMPUHAMACMBIX | SKOJIOTHYECKU 11eJIECO00Pa3HOro
JNENUCTBUMN, TPEAOTBPALIATh UX; MOBEJICHUS B OBITY U TPYIOBOU
- paCILIMpEeHHe  OIIbITa JEITENTFHOCTH | AEATEIIBHOCTH B TEJISX
9KOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIQJICHHE HaBBIKAMU y4eOHO- | OKpYXKaroIieil MPUPOIHON CPeJIbl;
HCCIICA0BATCIIbCKOU, MPOCKTHOU U COUHUAIIbHOU YUUTHIBATh OIIACHOCTH
ACATCIIEHOCTH, BO3JICHCTBUS Ha JKHBBIC
OpraHu3Mbl OIIPEIETICHHBIX
BEILIECTB, IIOHUMAs CMBICIT
MOKAa3aTesst IIPEAEIbHON
JIOITYCTUMOW KOHIEHTpaLuU
IIK 2.1 - ymeHme  o0ecmeurMBaTh  YIIpaBJIeHHUE | - chOPMHUPOBATH MPEICTABICHUS:




Opranu3oBbIBaTh JIBUKCHUEM; O CBOMCTBax METAIOB, CILIaBax,

paboTy mepcoHana 1o | - MMOHUMAaHNE u aHaJIN3 paboThI | BUIaX  KOPpO3WH,  00JacTH

IJIAHUPOBAHUIO U | KEJIE3HOJOPOXKHOIO TPAHCIIOpTa MIPUMEHEHUSI HEMETAJUTMYECKUX U

OpraHu3aluu KOMIIO3UIIMOHHBIX ~ MAaTEpUaJIOB,

[1€PEBO30YHOIO BUJAX W CBOWMCTBAaxX TOIUIMBA,

nporecca CMa304YHbIX u 3alIUTHBIX
Marepuanax, CBOMCTBAxX
HEOPraHMYEeCKUX u
OPTraHUYECKUX COEIMHEHH,
MapKHPOBKE U MEPEBO3KE I'PY30B
T10 >KEJIE3HOU JOpOre.

B pe3ynpTaTe 0CBOEGHMS MpPOrpaMMbl yYeOHOTO MpPEIMETa pealn3yeTcsl IporpaMmma
BOCITUTAHWs, HAIpaBICHHAas Ha (POPMUPOBAHHUE CICAYIONINX JUYHOCTHBIX PE3yJIHTATOB
(JIP):

JIP 2 IlposBisiOolMi AKTHUBHYIO TPAXIAHCKYIO MO3UIUI0, AEMOHCTPUPYIOLIUN
[IPUBEPKEHHOCTh TPUHIHUIIAM YECTHOCTH, IMOPAJOYHOCTH, OTKPBITOCTH, YKOHOMHYECKU
AKTUBHBIN U YYaCTBYIOLIUN B CTYJCHUECKOM U TEPPUTOPUATILHOM CaMOYIIPABIEHUHU, B TOM
YyuCcji€ Ha YCIOBUAX JIOOpOBOJBYECTBA, MPOAYKTHUBHO B3aUMOJCUCTBYIOIIMK U
YYaCTBYIOIIUMA B IEATETLHOCTH OOIIECTBEHHBIX OpTraHU3aIIHil.

JIP 4 TIlposBiuArommid W JEMOHCTPUPYIOIIMN YBaXKEHUE K JIIOJAAM TpYy.a,
OCO3HAIOUIMI IEHHOCTh COOCTBEHHOTO Tpya. CtpemMsmuiica K GOpMUPOBAHUIO B CETEBOM
Cpelie JMYHOCTHO U MPO(PeCCUOHATBHOTO KOHCTPYKTUBHOTO «IU(POBOTO CIIEAY.

JIP 16 IIpuoOpeTeHne 00y4aroUMMUCS COIMAIbHO 3HAYMMBIX 3HAHUI O MpaBUJIax
BEJICHUS SKOJIOTHYECKOr0 00pa3a >KU3HU O HOpMaxX U TPAIULIUSIX TPYJIOBOU NESITEILHOCTH
YeJoBeKa O HOPMax M TPAJULMAX TIOBEJEHHUS YEJIIOBEKAa B MHOTOHAI[MOHAIBHOM,
MHOTOKYJIbTYPHOM OOIIECTBE.

JIP 23 Tlonmydenue oOOy4YarOIIMMHUCS  BO3MOKHOCTH  CaMOPACKPBITHUS |
caMopeaIn3alus JMYHOCTH.

JIP 30 OcymiecTBISIOMMN TOUCK U MCIOJIb30BaHUE MHGOPMAIMH, HEOOXOIUMOMN
11t 3PEKTUBHOTO BBIMIOJIHEHUS PA3IMYHBIX 337a4, TPO(PECCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHSL.




2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIIUILJINHBI
2.1 O0bem yueOHOM AMCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bup y4eOHoii padboThI O0béM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbl Y4eOHOM U CIATIIUHbBI 72
B TOM YHCIIE:

OcHoOBHOe coiep:kaHue 72
B TOM YHCIIE:

JIEKLIIUH, YPOKHA 34
MPAKTUYECKHUE 3aHATUS 28
J1a00paTOPHBIE 3aHATHS 10

HpO(l)eCCI/IOHa.TIbHO-OpI/IEHTI/IpOBaHHOC coaecpkanue

B T.4.:

TEOpeTUIeCcKoe O0yueHue 34

MPAKTUYCCKHUEC 3aHATUA 28

nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00ThI 2

B coomseemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
nposooumcst 8 hopme KOHMpPOILHOU Pabomul.

[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnyecKMid IJIAH U COJEePKAHUE YUEOHOM T CIUIINHBI

1 2 3 4
dopmupyembie
HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4e0HOIro MaTepHuaJia, IPpaKTUYeCKUE U J1a00paTOPHbIE 3aHATHS, Oo0bem Koglréeﬁ’;[(uun
caMoCTosITeIbHAsA padoTa 00y4YaomuXxcs 4acoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pasnea 1. Teopernyeckne 0CHOBbI XUMHUH 8
Tema 1.1 CtpoeHre aTOMOB. 1.1.1 OcHoBHBIE TOHATHS U 3aKOHBI HEOpraHudeckoi u obuieit xumun. [lepuoauueckas OK 01 OK 02
[Tepuonnueckuii 3akoH 1 cucreMa xumudeckux 3nementoB /.M. MenaeneeBa. CTpoeHnue aroma JIP 16,23,30
[epuoInUYecKas cuctema Coaep:xxanue yueOHOro MaTepuaJia
XUMHUYeCKuX djiemeHToB .. CoBpemeHHas: MOJIETIb CTpOEHUsI aroMa. CHMBOJIMUECKUMN SI3bIK XUMUM. XUMHUYECKUN AJIEMEHT.
MeneneeBa OnekTponHas KoHurypaiwst atoma. Kiaccudukamms XAMHYECKHX BJIEMEHTOB (S-, p-, d-
3JIeMEHTHhI). BaneHTHble 271eKkTpoHbl. BajgeHTHOCTb. DeKTpoHHAs NPUpPOJa XUMHUYECKON CBSI3HU.
DNeKTPOOTPUIIATENILHOCTh. BUIbI XUMUUECKOI CBsI3M (KOBAJECHTHAs, HOHHAS, METaUTHUEeCKasl,
BOJIOPOJIHAS ) M CIIOCOOBI €€ 00pa30BaHMSI. 2
[leprommueckas cucrema xumuueckux s1emeHToB JM. MenaeneeBa. PU3HUYECKUIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKkOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKHX
HJIEMEHTOB, O0pa3syeMbIX UMH HPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XMMHUECKOro ieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33peHYECKOE M HAy4YHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpakruueckoe 3ansaTHe Nel Pemenne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI M pacyeThl MO YpPaBHEHUSM OK 01 OK 02
XUMHUYECKHUX peakiui” 2 K 2.1
IIpopunibubie U NpodecCHOHANBHO 3HAYUMBbIE JJIEMEHTBHI COAep:KaHUA: XHUMHUYECKUE TP 2.4.1 6'23 30
SBJICHHSI B OCHOBE TEXHOJOTHUYECKHX OINEpaiii Ha MPEANPUATHIX >KEIE3HOIOPOKHOTO T
TpaHcopTa (HamiaBKa Mpu PEMOHTHBIX paboTaxX, HAHECEHHE JTAKOKPACOYHBIX MTOKPBITHI).
1.1.3 TIpakTuyeckoe 3aHsaTHe N2 PemnieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX
3aga4 no teme: Ilepuonnueckas cucrema xumuuyeckux snemeHToB .M. Menneneesa. OK 01 OK 02
Crtpoenue aToma 2 IK 2.1

IIpodgunbHbie U npodecCHOHAIBHO 3HAYMMBIE JJ1eMEHTbl cojaep:kaHusi. OCHOBHbIE
XMMHYECKHE 3aKOHBI, TEOPUU M YYEHHUs CHOCOOCTBYIOT Oojiee NMOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

IMNOHUMAaHHUIO XUMHYECKUX IIPOLCCCOB JJIsA (bOpMI/IpOBaHI/IH HAay4YHOI'0 MHUPOBO33PCHHUS; KaK
OCHOBBI [JId KOJIMYCCTBCHHBIX PACUCTOB MW PCIICHHWA MHOIMC paCyYCTHBIC 3ada4du
IMPAKTUYCCKOI'0 U TEXHOJOTHMYCCKOI'0 3HAYCHMS.

1.1.4 IlpakTnuyeckoe 3ansitue Ne3 PemieHue sKcniepuMEHTAIBHBIX 3aJad 10 TeMe: Tumbl
XUMHUYECKHX CBsi3ell. TUIbI KpUCTAIUIMYECKUX PEIIETOK

IIpodguabHbie U NpoeccHOHAIBLHO 3HAYHMMBbIE JJIeMEHThI cojep:kaHus. Bemecta c
aTOMHOM W  META/NIMYECKOM  KPUCTAJUIMYECKMMHU  pPEUIEeTKAMU KaK  KOMIIOHEHTHI
MOJYIIPOBOJHUKOBBIX ~ MaTe€pHajoB,  (OTOIIEMEHTOB, JUOJOB, HMHTETPAIBHBIX U
IEKTPUUECKUX CXEM.

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

Paznen 2. XumMnueckue peakuumn

10

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccuduxarus u TUITBI XUMHUYECKHUX PEaKIIMd HEOPTAaHMIECKUX COSTMHCHUN

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

Coaep:xxanue yueOHOro MaTepuaJia

Knaccudukanus v TUNBI XUMHUYECKHX pEaKUUWA C y4yaCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHrue ypaBHEHUN peakIUil COeAMHEHHUS, PA3JI0KEHUs, 3aMelleHusi, oOMeHa, B T.4.
peakiMii rOpeHHsl, OKHCICHUSI-BOCCTAHOBIICHHUS.

VpaBHeHHsI ~ OKHCIIeHHsA-BOccTaHOBNeHUA. (Crenenb — okucieHus.  Okuciurens H
BocCTaHOBUTENb. (COCTaBIIEHHME W  YPaBHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuii MeTOI0OM dJIEeKTpoHHOTo OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAaKIIMU B
PUPOJIE, MPOU3BOJICTBEHHBIX MPOLIECCAX U JKU3HEACSITEIbHOCTH OPraHU3MOB.

2.1.2 TIlpakTuyeckoe 3ansiTue Ne4 PelieHue 5KCIEPUMEHTAIBHBIX 3aJad IO TEMe:
"OKHMCITUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKuu"

IIpodgunbHbie W NPoPecCHOHATBHO 3HAYHMMBbIE JJICMEHTBI COJEPKAHHUA. 3HAUCHUE
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMH B  NPHUPOAE M  HA  NPEANPUITHIX
KEJIE3HOJOPOKHOM oTpaciy. OKUCIUTENBPHO — BOCCTAHOBUTEIBHBIE MPOLECCH KAK OCHOBA
MPOLIECCOB KOPPO3UH METAIIIOB, pab0OThl XUMHUYECKHX UCTOUHUKOB TOKA U aKKYMYJISITOPOB U

T. /.

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

Tema 2.2 DuekTposuTHYECKAS
AUCCOLUALIMS U MOHHBII 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH TpOIIecC.

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

Conep:xxanue yueOHOIro MaTepuaJa
Teopus >nekTponuTHIecKoi nucconuanun. MoHbl. DIeKTPOINThI, HEAJIEKTPOIHUTHL. Peakiun




2

noHHOTrO oOMeHa. CocTaBiieHUE peaklnii HOHHOrO 0OMeHa MyTeM COCTAaBJICHUS UX MOJHBIX U
COKpAIEHHBIX HOHHBIX YpaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuu. 3aaHus Ha COCTaBJICHHE
HMOHHBIX pPEaKIIHil.

[TpakTHyeckoe UCIONb30BAaHUE PEAKINI HOHHOTO OOMEHa U TUIPOJIN3a B TEXHOJIOTUYECKUX
IpolLeccax JKele3HOI0pOKHOIro TpaHcnopTa. [IoHATus: rajabBaHOCTErHs, TaJbBaHOIIACTHKA,
UX MPAKTUYECKOE 3HAYCHHE B JKEJIE3HOJOPOKHOM XO34HCTBE.

2.2.2 JlabopaTopHoe 3aHsiTHe (padora) Nel "lMcciemoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenennie pH cpenbl pacTBOpoB. Teopus 3IEKTPOIUTUUECKON Aucconanun'
IIpodunbHbie U NpodeccHOHATBHO 3HAYNMMBbIE 3JIEMEHTBI CO/iepKaHusl. AKKyMYJISITOPBI:

MPUHLIKI UX paboTsl, ux npumenenue B CLIb.

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

2.2.3 JlabopatopHoe 3ansaTue (padora) Ne2 "Peakiuu nonHoro oomena. ['uaponus comneit"”
IpodunbHbie U MPodecCHOHATIBLHO 3HAYUMbIE 3JIEMEHThI cofep:kaHus. [IpuMeHeHnre Ha
HKEJIE3HOIOPOIKHOM TPAHCIIOPTE PEAKIIMA MOHHOTO OOMEHA JIJIsl YMSTUSHHS BOJIbI (CHHKCHHE
KoHneHTpamuu uoHoB Ca®?* m Mg?"). uaponus Ha NpeAnpHATHSX SKEIe3HOIOPOKHOTO
TPaHCIOPTA.

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

Pa3nen 3. CTpoeHne BemecTBa H CBOMCTBA HEOPraHUYECKHUX BelIeCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukanms,
" CTpOeHHUE

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KIaCCHI CJIOKHBIX HCOPIraHNMYCCKUX COCHHH@HHﬁ.

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

Conep:xxanue yueOHOro MaTepuasa

[Tpenmer Heoprannuyeckoil xumuu. Knaccudukanus Heopranuyeckux BemiecTB. [IpocTteie u
clokHble BemiecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHIBI, TUIPOKCH]IBI,
KHCIIOTBI, COJIM). B3anMOCBSi3b HEOPraHMYECKHX BEIIECTB. ATPEraTHbIE COCTOSHHUS
BemecTBa. Kpucramnmuueckue u amopgHble BeliecTBa. THUIBI KPUCTALIMUECKUX PELIETOK
(aToMHasi, MOJEKYJspHasi, MOHHAas, MeTalJHuyecKkas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB
BEUIECTBA OT THUIA KPHUCTAUIMYECKOW PEIIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH
BEUIECTB OT BUJA XUMHYECKOM CBSI3M M THUNA KPUCTAIUIMYECKOM pemeTku. lIpuumnel
MHOTr000pa3usi BelIeCTB

3.1.2 MlpakTHyeckoe 3ansatue NeS PemieHre dKCIepUMEHTAIBHBIX 33/1a4 10 TeMe: YncThie
BEILIECTBA U CMECH. JIUCIIEpCHBIE CUCTEMBI.

IpoduiabHbie U NPOPECCHOHATBHO 3HAYMMBbIE 3JIeMEHThI coAep:kaHusl. CTEKIOMIaCTUK
KaK OCHOBa JJIs1 u3roronieHus aeraneii CLb.

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

Tema 3.2

duznko-xuMnyecKue

3.2.1 Merasl. [Tonoxxenne B [ICXD J1.M. MenpaeneeBa, ocobeHHOCTH cTpoeHwms. Kopposus

OK 01 OK 02




1

2

4

CBOMCTBa HEOPTraHNYCCKUX BECIICCTB

MCTAJIJIOB. MeTOI[BI 3alllUThI KOHCTp}IKHI/Iﬁ IIOJABU>KHOI'O COCTaBa

IIK 2.1
JIP 4,16,23,30

Conep:kaHue y4eOHOT0 MaTepuaJia

Mertamner. O6mme pu3uveckre U XUMUYECKHE CBOMCTBA MeTauioB. CriOCOOBI MOTyYCHHS.
3HaueHUE METaVIOB M HEMETA/UIOB B MPUPOAEC U IKUIHEACSITEILHOCTH YeJIOBEeKa H
opranu3MoB. Koppo3usi MeTaymsioB: BUABI KOPPO3UH, CIOCOOBI 3alIUTHl METAIOB OT
KOPpO3UH

3.2.2 IIpakTudeckoe 3aHsaTHe Ne6 PemieHue OSKCIEpUMEHTAIBHBIX 3ajad IO TEME:
"Meramibl"

IIpoduiabHble U NPOPecCHOHATIBLHO 3HAYMMBbIE 3JIEMEHThI coaep:kaHus. [l nuHUI
CBS3M M YCTPOWCTB CHUTHANW3alMU, UeHTpanu3anuu u OmokupoBku (CLIB) HeoOxomumsl
CTaJICaTtOMUHEBBIC mpoBoja. MeaHplii M JATyHHBIM IPOKAaT MCIHOJIB3YETCS IIPH
u3rotoBieHn u pemoHte Aetaned CLb, paznmuuHoil ammaparypsl Kele3HOAOPOKHOU
ABTOMATUKH U CBSI3H.

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

3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0COOCHHOCTH CTPOCHHS

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

Conep:xxanue yueOHOro MaTepuasa

Hemeranmnel. OOmme ¢Qusnueckue W XUMHYECKHE CBOMCTBA HEMETAIOB. THUMHUYHBIC
cBoiictBa HemertauioB [V- VII rpynn. Knaccudukanus u HOMEHKIAaTypa COEAMHEHMH
HemeTaioB. [TpumMeHeHue BaxXHedwux HemMemaaroB u ux coeduHeHuii 6
>Ke/\63Hoaopo>KHOM xo3saticmBe KpyroBopoTsl OHMOT€HHBIX AJIEMEHTOB B MPUPOJIE

3.2.4 TIpakTtudeckoe 3ansitHe Ne7 PemieHue SKCIIEPUMEHTATBHBIX 3aJad 10 TEMeE:
"Hemeramnsr"

IpoduiabHbIe U MPOPecCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTbI coaep:kanus. MHepTHbBIE ra3nl
UCIIONB3YIOT B CHCTEMax CHUTHAIHM3AIUH, [EHTPAIU3alui U OJOKUPOBKH TS 3alOJTHEHUS
AJIEKTPOBAaKYyMHBIX TpuOopoB. CeneH — OCHOBa JUIsi M3TOTOBJICHHUS BBIMPSAMHUTEIICH U
dorornemenToB. KpemMHHMII — SJ€MEHT HMHTETpalbHBIX MHKPOCXEM CHCTEM YIIPaBIICHUS
JIBIDKCHHEM TMoe3/10B. KapOua kpeMHHsT Kak KOMIIOHEHT BapHCTOPOB, NMPHUMEHSIEMBIX B
YCTPOMCTBAX aBTOMATUYECKOIO PETYJIMPOBAHUS CTPEJIOK JKEJIE3HOAOPOKHBIX NyTEH U
repee3a0B.

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

Tema 3.3 WNnentudukanus
HEOPraHWYECKUX COCTMHEHUN

3.3.1 I'eneTnyeckas CBS3b HEOPraHUUECKUX COCTUHEHUI
HTorosasi KOHTpoJbHas1 padora Nel

OK 01 OK 02
K 2.1




1 2 3 4
JIP 4,16,23,30
Conep:xanue yueOHOIro MaTepuaJia
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HCOPraHMYECKHUX BEHICCTB  (OKCHIIOB,
THJIPOKCUIOB, KHCJIOT, COJiel M Jp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB IPOCTHIX 2
BEIIIECTB, BOJOPOIHBIX COCIWHEHWH, BBICHIMX OKCHIOB U TUIAPOKCHIOB. MaeHtuduxarms
HEOPTraHMYECKUX BEHIECTB C HCIONB30BAHHUEM WX (U3UKO-XMMHUYECKUX CBOKCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKIU
Hmoez | cemecmpa: MaxcumanbHas yaeOHast Harpy3ka (BCero) 32
O0s3aTenbHas ayIMTOPHAs yueOHas Harpy3ka (Bcero) 32
IIPaKTUIECKUE 3aHATUSA 14
nabopaTopHble 3aHATHS (PaOOTHI) 4
KOHTpOJIbHAs paboTa 2
Paznen 4. CTpoeHue U CBOiCTBA OPraHUYeCKUX COeTUHEeHUi 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonarue 06 opraHudecKuX BEIIECTBaX, UX IPUMEHEHHUE Ha JKEJIE3HOU JJOpOTe. OK 01 OK 02
CTpPOCHHUE u HOMEHKJIaTypa IK 2.1
OpraHUYeCKUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa 2
[losiBneHre W pa3BUTHME OPraHUYECKOM XMMHHU Kak Haykd. lIpeamer opraHMueckoid XHMUM.
MecTto M 3HAYEHHE OPraHMYECKOM XHMHUU B CHCTEME €CTECTBEHHBIX HayK. XUMHYECKOE
CTPOCHHE KaK TNOpSANIOK COEJUHEHHS AaTOMOB MOJIEKYJ€ COIJacHO HMX BaJ€HTHOCTH.
[IpuMeHeHne opraHuYeCcKUX BEIECTB Ha KEJIE3HOM 1opore
4.1.2 Teopust A.M. Bytneposa. Knaccuduxanus opraHu4eckux BELIECTB. OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa 2
[Tono>keHus TEOpUM XMMUYECKOTO CTPOEHHs opraHuueckux coenvHeHudt A.M. Bytieposa.
YraepoaHblil CKENEeT OPraHMYECKOM MOJIEKYJIbl 3aBUCMMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Monekyia. M3omepust u u3omepsl. Ilonstue o ¢yHkunoHanbHOW rpymme. Panukan.
[TpuHIMTIBI KIaccU(UKAIMKA OPTaHUYECKUX COeMWHEHWH. MeXayHapoaHas HOMEHKIaTypa |
MIPUHITUTIH] HOMEHKJIATYPhl OPTraHUYEeCKUX COSIMHEHHMA
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AjKkaHbI: COCTaB, CTPOSHUE, TOMOJIOTHICCKHH PSJ. OK 01 OK 02
COEJIMHEHU I I[IK 2.1

JIP 4,16,23,30




2

Conep:kanue y4eOHOIro MaTepuaa

[TpenenpHBIC YIIIEBOAOPOLI (AIKaHBI M MUKIOATKAHBI). (OCOOEHHOCTH KIacCH(PUKAIUU H
HOMEHKJIATypbl, Hu30Mepusi, (U3NUYECKHE CBOWCTBA, XWMHUYECKHE CBOWCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHMKOB TeIUla B
MPOMBINIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAX0XKIEHUE B MIPUPOIEC
Y IPUMEHEHHUE AJIKAHOB.

4.2.2 TlpakTuuyeckoe 3aHsTHe Ne8 PemeHue 5sKCrepuMEHTAIbHBIX 3a/ad IO TEME:
"CpaBHHUTENbHAS XapaKTEPUCTUKA METaHa U TaHa"

IpopuiabHbie W mnpodeccHOHATBLHO 3HAYUMbIE 3JJIEMEHThbI colep:kanus. Kuakue
YIJIeBOOPOAbl (OCH3UHBI, KEPOCUHBI, COJIAPOBBIE Macia, Ma3yT) - B KA4eCTBE TOPIOYETO B
JBUTATENSAX BHYTPEHHETO CrOpaHUs MOJBUKHOIO COCTaBa KEJIE3HOJOPOKHOTO TPaHCIOPTA.
TBepabie yrieBoaopo bl (mapaduHbl) — KOMIIOHEHTBI KUIAKUX CMa30K, UCTIOIb3YEMBIX IS
cMasku aetaieit u yznos CIIb.

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

4.2.3 Ankensl, ankaaueHbl. CocTaB B OCOOCHHOCTH CTPOCHHUS

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

Coaep:xxanue yueOHOro MaTepuaJia

HenpenenbHble (akeHbl, anKuHbl M aukagueHbl). OcoOeHHOCTH KiaccuUKauuu U
HOMEHKJIATypbl, H30MepHs, (U3HUEeCKUe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
nosydyeHus. ['opeHue anernneHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIS
CBapKM U pe3Ku MeTauioB. [IpakTudeckoe NPUMEHEHHME aJIKEHOB M aJKaJUuEHOB B
JKEIE3HOAOPOKHOM XO35UCTBE

4.2.4 TlpakTuueckoe 3aHaTHe N9 PemieHue 5SKCIEPUMEHTAIBHBIX 3a/ady MO TEME:
"IlosrydyeHure 3TUIIEHA U U3YUYEHHE €ro CBOMCTB"

IpoduiabHbie U NPOPEeCCHOHAIBHO 3HAYUMBbIEC JIEMEHThI coaeps:kaHus. [IpuMmeHeHus
MOJIMMEPOB HA TMPEINPHUATUAX JKEJIE3HOJOPONKHOTO TPAHCIOPTA ISl AJIEKTPOU3OJIAIINH,
[IponyKThl mOJMMEpHU3ALMH OKCHIA ITUJIEHA — AMOKCUJ (KOMIIOHEHT 3IMOKCHUIHON CMOJIBI)
MPUMEHSETCS TSl 3ATUBKH TpaHC(HOPMATOPOB, KOHTYPHBIX KaTyIIEK U APOCCENEH, KOTOphIe
00ecrnevynBarOT YCTOWYUBOCTD alMapaTryphl K yaapaM U dJIEKTPOU30JISIIUU

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

4.2.5 TlpakTtudyeckoe 3aHsaTHe Nel() Pemenwe SKCepUMEHTABHBIX 33a4 IO TEMeE:
"AleTHIICH U ero roMoJorH" (AJIKUHBI)

IIpopuibHbie U NpodecCHOHATBHO 3HAYUMBbIE 3JIEMEHTHhI coaep:kaHusi. [IpnMeHeHue
MOJIMMEPhl HA OCHOBE MPOW3BOJHBIX AJKHMHOB B Ka4eCTBE M3OJSIIMHU 3aIIUTHBIX 000JI0YEK

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




4

KaOeJIbHBIX U3/ICJIUHA U TTPOBOJIOB.

4.2.6 Apensl. CocrtaB, CTpOCHHE, MTOJTyYCHUE

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

Conep:kanue y4eOHOIro MaTepuaa
OcoOeHHOCTH KJIacCU(HUKAIMA M HOMEHKIJIATYphl, H30MepHs, (HU3UUYECKUE CBOMCTBA,
XMMHYECKHE CBOMCTBA, CIIOCOOBI TIOITYYCHHUSI.

4.2.7 TlpakTuyeckoe 3anaTHe Nell PemieHne SKCHEpUMEHTANBHBIX 33734 IO TEME:
"CpaBHUTEIbHAS XapAKTEPUCTUKA CTUPTOB"

IIpodunbHbie U npodeccHOHANBHO 3HAYUMBbIE JJIeMeHThl cojep:xkanusi. OQHOATOMHbIE
COMPTHl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUalOB HAXOAALIMX CBOE INPUMEHEHUE B
JKEJIE3HOJJOPOKHOM XO3sICTBE (Kpacka Juisl nmokpeitus ycrpoictB CLIb; mmactuduxaropst,
OpUMEHsieMble B CBETO-, TEpPMO-, MOp030-, Biaroctoikux netamix CHb u T1.1.).
[TpakTHueckoe 3HaUEHUE apOMATHUYECKUX CIIUPTOB U UX NMPOU3BOJHBIX B HKEJIE€3HOA0POKHOM
XO35MCTBE.

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

4.2.8 Anpnerunpl. Kap6oroBbie kuciioTsl. CocTaB, CTpOeHUE, KIIACCUDUKAIIHS

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

Conep:xxanue yueOHOro MaTepuaJa

OcoOeHHoCTH KJIacCU(PUKAMM W HOMEHKJIATyphl, H30Mepusi, (u3nueckue CBOMCTBA,
XMUMHUYECKHE CBOICTBA, CIOCOOBI MoyTyuyeHHs. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee neiictaue. CiiokHble 3QUpbl KaK TPOU3BOAHbIE KAPOOHOBBIX KUCIIOT.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CpolicTBa anbJeruaoB U KapOOHOBBIX KHCIOT"
IIpopunibHble U NpodeccCHOHATBLHO 3HAYMMBIE 3JIEMEHTBI COJePKAHMSA. AHUIUHO-
dopManbAeruAHbBIE — KOMIIOHEHT JJIEKTPOM3OJISLMOHHBIX JIAKOB, HEOOXOAMMBIX B
AIIEKTPOTEXHUYECKOM ammapatype. MypaBbUHBIN ajbAerul Kak KOMIOHEHT OaKeIMTOBOIO
JIaKa, SBJSIOIIKAMCS aHTHUKOPPO3MOHHBIM NMOKphITHEM Uit ycTpoicTB CILIb. TekcTomnTt kak
OCHOBA JUIsl U3TOTOBJIEHMSI DJIEKTPOU30JATOPOB. IIprMeHeHne aleToHa B )KeNe3HOA0POKHOM
xo3siicTBe. IlpuMeHeHue ImaBeneBOil KUCIOTHI JJIS OYMCTKA METaNIOB OT PpIKaBUMHBI U
HaKHUIIN.

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

4.2.10 INpakTudyeckoe 3aHsitue Nel2 PerieHne SKCIEpUMEHTAIBHBIX 3aJad IO TEMeE:
"Cnoxusle 3¢upsl. Kupsl. [Toustue o CMC"
IIpopuibHble U NMPOPEeCcCHOHATBHO 3HAYMMBbIEC JJIEMEHThI coJep:KaHusA. byTunanerar

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




1 2 4
KaK KOMITOHEHT IeHTa(TaleBhIX 3MaJIe, MCIOJIb3YEeMbIX i OKpacku ycrpoictB CIIb;
AJIEKTPOU3O0JILIMOHHBIX JJAKOB, IPUMEHSAEMBIX pU peMoHTe ycTpoiicTB CLIb. Mbiia Beicinx
JKUPHBIX KHCJIOT KaK 3aryCTUTEIM B IUIACTHYECKUX CMa3KaX, NPUMEHSEMBIX B pPa3IMUHBIX
MexaHusMax Juist cmazku yerpoiicts CLB u np.
4.2.11 Amunbl. AHUITUH OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Copaepxxanue yueOHOro MmarepuaJia
OcoOenHocTH KJIacCU(PUKAIMM W HOMEHKIATYphl, H30Mepus, (QU3NYECKHEe CBOICTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUEHHUS.
4.2.12 JladopaTopHoe 3ausitue (padora) Ned "Amunokucinorsl. benku. PacnoznaBanue OK 01 OK 02
BOJIOKOH" OK 04
IIpodunbHbie 1 nMpodeccHOHAIBLHO 3HAYMMBbIE JIEMEHThI copepxkaHusi. lIpuMmeHeHue K 2.1
KJIes Ha OCHOBE MoJinaMujia 11 ckienBanus ycrporncts CLb. JIP 4,16,23,30
Tema 4.3 Unentudukamus | 4.3.1 JlabopaTtopHoe 3ansitue (padora) NeS "CgoiicTBa yriaeBogos" OK 01 OK 02
OpraHU4YeCKHUX BEIIIECTB, ux | [IpopuibHbie M nNpoecCHOHATBLHO 3HAYUMbIE 3JIEMEHTBHI coJep:KaHus. ODQPUpHI OK 04
3HAYEHUE U MPUMEHEHUE B OBITOBOM | MACISHOW KHUCIIOTHI, 0Opa30BaHHbIE MACIISIHOKUCIBIM OpOXKEHHEM TIJIHOKO3bI, UCIOIb3YIOTCS IIK 2.1
U TMPOU3BOJICTBEHHOM JEATENbHOCTH | KaK MJIACTU(HUKATOPHI JIAKOB JUIsl ycTporcTB M ipudopos CIIb. JIP 4,16,23,30
YeJIoBeKa 4.3.2 Ponp XMMHUU B OOECIIEYCHHWU OHKOJIOTUYECKOW, HSHEPreTHYeCKOH U THIEBON OK 01 OK 02
0e30MacHOCTH IK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa
Ponp opraHndyeckoil XMMUM B pELIEHUH MpoOJeM 3HEpreTMYeckod Oe30MacHOCTH, B
pa3sBUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB DHEPIUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3/EHCTBHS HAa KUBbIE OPTaHU3MBI
OpPraHMYECKHUX BEIIECTB OTIEJNbHBIX KJIAcCOB  (YIJIEBOAOPOMBI, CIHUPTHI, (EHOJBI,
XJIODOPTaHUYECKHUE MPOU3BOJHBIC, ANBJETUIBl W Jp.), CMBICA TIOKa3aTels MpeaeiabHO
JIOTTYCTUMOW KOHIIEHTpAILlUU
Pasnea 5. Knnernueckne 1 TepMOXHMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIui
Tema 5.1 Cxopocte xmmuueckux | S.1.1 Ilpakrnueckoe 3ansaTue Nel3 PemieHue NpakTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX OK 01 OK 02
peakuuii. XMMHUECKOE paBHOBECHE | 3aAa4 1o TeMme: "CKOpOCTh XUMHUYECKUX PeaKIil. XuMudyeckoe papHoBecHe" K 2.1
I[Ipodunbubie U mnpodeccHOHAIBLHO 3HAYMMble 3JeMEHTbl cojep:kaHus. bydepHbie TP 4.16 '23 30
,10,25,

PacTBOPLI B TCXHOJIOTMUCCKHUX MPOLCCCAX (HpI/I QJICKTPOXUMHUYCCKOM HAHCCCHUH 3alIUTHBIX




1 2 3 4
MOKPBITHI1, B IPOU3BOJICTBE KpacUTeseil)
Pa3nen 6. PacTBopsl 2
Tema 6.1 IlonsiTue o pacTBopax 6.1.1 IlpakTtuueckoe 3ansiTue Nel4 PemieHne mnpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3a1a4d o TeMe: "PacTBOpHI, HCIIONB3yeMble B OBITOBOI M MPOU3BOJACTBEHHOM AESATEIHHOCTH IIK 2.1
genoBeka" JIP 4,16,23,30
Pa3znen 7. Xumusi B ObITY U IPOM3BOJACTBEHHOI 1EATEJIbHOCTH YeJI0BEKa 4
Tema 7.1 Xumus B ObiTty u | 7.1.1 HoBelilue 10CTHIKEHUS XUMUYECKOW HAYKA U XUMUYECKON TEXHOJIOTUU OK 01 OK 02
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YeJloBeKa K 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuaJa 2
Hogelimme nOCTHMKEHHS XMMHUYECKOM HAYKHM M XUMUYECKOW TEXHOJOruu. Poiib xumum B
o0ecrie4eHNH HKOJOTMYECKOM, DSHEPreTMUYecKod U MUIIEBOM Oe30IacHOCTH, Pa3BUTHH
MenuIHbL. [IpaBriia OMCKa U aHAIM3a XUMUYECKON HWHPOPMAIUK U3 Pa3IMIHBIX UCTOUHHKOB
(nayuHas v yueOHO-Hay4Has IUTEPATypa, CPEACTBA MAacCOBOM MHpopManuu, ceTh MHTEpHET)
7.1.2 Tlpome:xkyTouHasi aTTecTanus no aucuuiuiune. J{uddepennupoBanuslii 3auet 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz || cemecmpa: MakcumanbsHas yueOHast Harpy3ka (BCero) 40
O0s3aresbHast ay TUTOpHas yueOHas Harpy3Ka (Bcero) 40
MPAKTUYECKHUE 3aHITUS 18
naboparopHble 3aHATHS (PaOOTHI) 6
TG depeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHas yueOHast Harpyska (BCero) 72
O0s3arespbHas ay TUTOpHAs yueOHas Harpy3Ka (Bcero) 72
MIPAKTUYECKUE 3aHATUS 28
naboparopHble 3aHATUS (PaOOTHI) 10
KOHTpOJIbHAs paboTa 2
HUmoeosas ammecmayus 6 popme nuddHepeHInpoBaHHOTO 3aUeTa 2




3. YCJIOBMUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHON
JAUCHUIIJIMHBI
3.1 TpeéoBaHusi K MHHMMAJIBLHOMY MAaTEPHAJILHO-TEXHUYECKOMY

o0ecne4eHn 10

VYyebHas aucnuIuiMHa peaiusyercss B ydueOHoM kaOuHete: JlabopaTtopus
XUMUU U OMOJIOTHH

Obopyodosanue yuebHo2o Kabunema.

[Tocamounble MecTa IO KOJTHYECTBY O0YJarOIIMXCSI.
Pabouee mecto nmpenogaBartess.
MeToaudeckre MaTepralibl M0 AUCITUTUITHHE

. Becor ananutuyeckue (1 mr.).

1
2
3
4
5. XuMuYeckas nocyja.
6. Mojenu KpUCTaNTMYECKUX PeiEToK. (3 mrT)
7. COopHbIil mpubop 1t moayyeHus razon (1 mr.).
8. Hab6op Ne3 BC «I1lenoumny.
9. HabGopsl peakTUBOB MO OPTaHUYECKON XUMHH.
10.Habop mHIUKATOPOB.
11.HaGop miakaToB 10 HEOPTraHUYECKON U OPTraHUYECKONU XUMUH.
Texnuueckue cpedcmea 00yyeHUsL.
-TB
- BUFICOMarauTohoH
- KOMITBIOTEP
Ayouosuzyanvrvle cpeocmea 0Oy4eHus.:
1. DVD Opranunueckas xumus. Yacts 2. [IpupoHble HCTOUHUKHU YTIJIEBOJIOPOIOB.
CrupTtsl 1 penonst 13 onbiToB, 36 MUHYT.
2. . DVD Oprannueckas xumusi. Yacts 3. Anbaerunbl U KapOOHOBBIE KHCITOTHI.

Crnosxuble 3¢upsl. Kupsl. 20 onbiTo, 40 MUHYT.

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



4. DVD Oprannueckas xumusa. Yacte 5. A3zoTcoueprkaiige OpraHHuYeCcKue
BemiectBa. benku. CHHTeTHYECKHE BHICOKOMOJIEKYJISIpHBIE BeriecTBa. 20 OMBITOB,
28 MUHYT.

5. B/® «IlIkonbHbII XuMU4eCKHi skciepuMerT» 150 MUHYT.

3.2. UupopmanuoHHOe oOecneyeHre peau3alu NporpamMmMbl

IlepeyeHbp pekoOMeHAYEeMbIX Y4YeOHbIX W3JaHUN, JONOJHUTEJIbHON
Jureparypbl UHTEpHET-pecypcoB, 0a3bl JaHHBLIX 0M0IHMOTEYHOTr0 (PoHA:
3.2.1.0cHOBHbIE HCTOYHUKH:
1. AundunorenoBa W.B. Xumusa: ydyeOHMK U TNPAKTUKYM JJI CPEIHETO
npodeccruoHanbHoro oobpazoBanus / U.B. Andunorenora, A.B. badkos, B.A.
[TonkoB.- 2-e u3m., uchp. u aom. — Mocksa: U3marensctBo FOpaiit, 2022. — 291 c.
3.2.2. /lonoiHUTEIbHBIE HCTOYHUKMN:
1. I'ycesa, E.B. Xumus nns CIIO.: yue6.-meton. nocodbue / M.P. 3uranmmuna, J[.1.

Kynukoa; KazaH. nHan. uccien. rexuod. 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 (mata o6pamenus: 31.03.2023) / -
Pexxum nocrtyna: s aBTopu3. NOJIb30BATEIEH.

2. Yepnaukona H.}O. Xumus B 1oCTyITHOM M3MI0KEHUU: yueOHOE Tocooue Jyist CIio /
H.1O. Yepnukonra.- 2-¢ mu3n., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. —
ISBN 978-5-8114-9500-9. - Tekct: »saexktpoHHbld // JlaHb: 3JIEKTPOHO-
oubnuoreunas cucrema. - URL: https://e.lanbook.com/book/195532 (mara
obpamenus: 31.03.2023) / - Pexum goctyna: s aBTOPHU3. TIOJIb30BaTEICH.

3.2.3 UHTepHeT — pecypcehl:

1. HayuHo-mionyasipHbIM MPOEKT «JIEMEHThI OOJbINON HayKu « ((du3uKa, XUMus,
MaTeMaTrhKa, acCTpPOHOMHs, HayKa O >KWM3HHM, Hayka o 3emse). HoBoctu Haykw,
KHUTH, Hay4YHO-TIOMYJISIPHBIE CTaThH, JICKIIUH, SHIUKIIOTIEANH.

https://postnauka.ru/themes/chemistry - nexnuum mo xumuu Ha caiite IlocTHayka.

https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyma: cCBOOOIHBIA.

2. CaliT Hay4YHO-TIONMYJSIPHOTO JKypHana «XUMHUSI U 3U3HBY. https://

gotourl.ru/4785 Pexxum 1ocTyma: CBOOOIHBIIA.


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

3. CaliT 0 XMMMH: KJIACCUYECKHE YUYECOHUKH, CIPABOYHUKH, SHIIUKIIONEINH, TIOUCK
OPTraHWYECKUX U HEOPTaHWYECKUX PEAKLNH, COCTABICHUE YPABHECHUU DPEAKIUM.
https:// www. Xumuk.ru/ Pe;xum goctymna: cBOOOIHBIM.

4. Tlnardopma Zoom isi IPOBEACHUS OHJANH-3aHATHI U BUICO-KOH(DEPECHIIHA.

[DnexTpoHHEIH pecypc]. Pexxum moctyma: https://zoom.us/.

5. DnektpoHHas uHpOPMAMOHHO-OOpazoBarenbHas cpena Ha 1miathopme Moodle.

[DnexTponnsiii pecypc]. Pesxxum mocryna: https://moodle.ospu.su/

4 KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOHN
JAUCIHUTIJIMHBI
KoHTpons u oImeHka pe3yiabTaTOB OCBOCHHS 00Ie00pa3oBaTeIbHON

JUCLHUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIE PE3YJIbTAThl, HAIIPABJICHHbIE
Ha (opMHpOBaHME OOUIMX KOMIIETEHLMHA MO pasfenamM M TeMaM COJIep KaHHs
y4eOHOro MarepHania.

[IpomexxyTouHas arrectauus B popMme qudHepeHInpoBaHHOTO 3a4eTa.

O6mue komnerennun (OK), Pa3zngen/Tema THI OEeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpHUATHIA
OK.01 P1: Tema 1.1 - YCTHBIN 01IIpoC;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBJICHUE
IIK 2.1 P3: Tema 3.1 XUMHUYECKHX (GOpPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3agannus Ha HUCIOIL30BAHUSA
JIP 2,4,16,23,30 4.3 XAMHYECKOM CHMBOJIUKH H
P5: Tema 5.1 HAa3BAHUM  COEJMHEHUH IO
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKTYHApOIHOTO COr03a

TEOPETUYECKON U MPUKIIAHON
XUMHUU u TPUBHAIIbHBIX
Ha3BaHWM i1 COCTaBJICHUS
XUMUYECKHUX (HOPMYIT;

- 3aciaymmMBaHUE COOOIICHHIA
M OIICHKA X MOATOTOBKH;

- Pesynprar  BbBINOIHEHHUS
BHEAYIUTOPHBIX
CaMOCTOSITENLHBIX PadoT;

- Pesynprar  BBINOJTHEHHS
MPAKTUYECKON pabOTHI;
-ITpakTHKO-OpHUEHTUPOBAHHBIE

3aJIaHuUS;
- Iloxbop, aHaAM3 |
npeoOpa3oBaHue y4eOHOU
uHdopMaluu

OK.02 Pl: Tema 1.1 - YCTHBIN onpoc



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

IIK 2.1

JIP 2,4,16,23,30

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

- 3aciymuBaHue COOOIICHUMN
1 OIICHKA WX MOJATOTOBKHU;

- 3agaHusl HAa MCIOJIb30BAHUS
XUMHYECKOM CHMBOJMKH U
Ha3BaHUM COEOUHEHUU IIO
HOMEHKJIaType
MEXIyHApOJAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHOU
XUMHUH W TPUBUAIBHBIX
Ha3BaHUU JJI COCTaBJICHUS
XUMHUYECKUX (POpMYIT;

- Pesynprar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX paboT

- PesynbraT  BBINOJHEHUS
MPaKTUYECKON pabOThI;
-IIpakTHKO-OpUEHTHPOBAHHbBIC
3a/IaHus;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue y4eOHOM
nHpopmaruu

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN 0npoc

- 3aciaymmMBaHuE COOOIICHHIA
U OLIEHKA UX MOJTr0TOBKH;

- 3aaHusl Ha UCIOJIb30BAaHUS
XUMHUYECKONM CHMBOJHUKUA U
HA3BaHMM  COEOUHEHUH IO
HOMEHKJIAType
MEXyHapOJIHOI O coro3a
TEOPETUYECKON M IPUKIIATHON
XUMHH W TPUBUAIBHBIX
Ha3BaHMM JUISI COCTaBJIICHUS
XUMHUYECKHX (GOpPMYIT;

- PesynbraT  BBINOJHEHUS
BHEAYUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynbraT  BBINOJHEHUS
MIPAKTUYECKON paboThI;

- PesynbraT  BBINOJHEHUS
nabopaTopHON pabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aJlaHus;

- llombop, aHamuz
npeoOpa3oBaHue y4eOHOU
uHpopMauu

OK.07
IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTHKO-OpHUEHTHPOBAHHBIC
3aJIaHuUS;

- Iloxbop, aHaAM3 |
npeoOpa3oBaHue yaeOHOU
uH(popMaluy,




S HEPEYEHD UCITOJIB3YEMbBIX METO/IOB OBYYEHUSA

5.1 TIlaccuBHblE: OmpOC, PENPOAYKTUBHBIE YIPAKHEHUSA II0 3AKPEIUICHUIO H
0TpabOTKE U3yUYEHHOT0 MaTepuaa
5.2 AKTUBHbBIE U MHTEPAKTUBHBIC: IBPUCTUYECKUE Oecebl, TUCKYCCUH, KPYTJIbIHA

CTOJI, IpE3CHTAalKA, BUKTOPHUHA, KBCCT.



