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1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOTI'O ITPEIMETA
OVYIL12XNUMMUA

1.1 ObaacTe npuMeHeHHns padoyeii NpPOrpaMmbl
PabGouas nporpamMa y4eGHOro npeamera siBISI€TCS 4acThl0 IPOrpaMMbl CPEAHEro (TIOJIHOTO)

obmero obpazoBanust mo crenuagbHocTd CITIO 23.02.08 CTpouTEeNnbCTBO KENE3HBIX TOPOr, IMyTh H
IIyTEBOE XO3AUCTBO.

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCS pa3iinyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YMCJIE JUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH, JIEKTPOHHOE O0yUEeHHUE.

Pabouas mporpamma yueOHOrO mpeaMeTa MOXKET ObITh HCIOJIb30BaHA B NPOQEeCCHOHATHLHON
MOATOTOBKE, MEPEIOATOTOBKE M MOBBIIICHUH KBaMukanuu padounx o npodeccusm: 14668 Montep
nyty; 18401 Curnanucr.

1.2 Mecto y4yedHoro npeamera B ctpykrype OIIOII-IIIICC3:

OOreo0pa3oBaTeNbHBIN TPSMET «XHUMHSD) M3ydaeTcss Ha 0a30BOM YPOBHE B 0OIIEOOPA30BATEIIHHOM
LUKJIE Y4eOHOTO TUIaHa OCHOBHOM MpodeccroHambHOM 00pa30BaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYIII
crieranibHOCTeH / Ipodeccuit: 23.02.08 CTpoUTeIbCTBO KEIE3HBIX A0POT, IMyTh U IIyTEBOE XO3SHUCTBO.

TpynoemkocTs npeaMera «XuMus» Ha 0a30BOM YpOBHE COCTaBJIseT 72 Yaca, U3 KOTOphIX 64 yaca —
0a30BbIi MOAYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON MOmyib (1 pasmern), BKIFOYAIONMUN TPaKTHKO-
OpPUEHTUPOBAHHOE COJIepPKaHNe KOHKPETHON MPOPECCHH UITU CIIeIUaTIbHOCTH.

[puxnanHoil Momynb BKItOUaeT oAuH paszen. Paznen 7 «Xumus B ObITY M IPOU3BOJCTBEHHOMN
NeSITeIbHOCTH YEJIOBEKa» peau3yeTcsl Al YKPYIMHEHHBIX TPyI crienuansHoctel / mpodeccuit: 23.02.08
CTpoOUTEnsCTBO IKENE3HBIX JOpOr, IyThb M IIyTEBOE XO3SICTBO HAa MaTepuaie, CBS3aHHOTO C
9KOJIOTHYECKON O€30MacHOCThIO U OIIEHKOM IMOCIE/ICTBHI OBITOBOM U MPOU3BOACTBEHHOM AESTEILHOCTH, TI0
oTpacisM OyryIeit mpodecCHOHATLHOMN A TEITHHOCTH 00 YYaIOIIXCSL.

1.3 [Inanupyemble pe3yJibTaThl OCBOCHHUSI y4eOHOI0 MpeaMera:
1.3.11enb yueObHOrO npeMeTa:

DOpMUPOBAHME y CTYICHTOB MPEACTABICHUS O XWMHWYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOMH
KapTHMHbl MHpa KaK OCHOBBI IPUHITUS PEUIEHWH B JKU3HEHHBIX M IPOU3BOJICTBEHHBIX CUTYaLMsX,
OTBETCTBEHHOTI'0 TIOBEECHHS B IPUPOAHOM Cperie.

3agaun npeMera:

1) cdopmupoBaTh MOHMMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYECKUX IPOLIECCOB U SIBICHUN
B OKDYXAaIOILIEH Cpene, LENOCTHOW HaydyHOM KapTHHBl MHUPA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHsI COCTaBIIATH (POPMYJIbI HEOPraHUUECKUX U OPraHWYECKUX BEILECTB, YPABHEHUS
XUMHMYECKHX PEAKIHI, OOBSCHSATH UX CMBICII, THTEPIPETUPOBATh PE3YIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaThb  HaBBIKM IPOBEAEHHUS NPOCTEHIINX XUMHUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOIEHMEM MpaBuil O€30MacHOro oOpallleHHsl ¢ BEleCTBaMU M J1a0OpaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh HHPOPMAIMIO XHMHUYECKOIO XapakTepa U3 pa3iIHyYHbIX
HCTOYHUKOB;

5) cdopmHpoBaTh yMEHHS MPOTHO3MPOBATH TOCIEACTBUSI CBOEH JEATENBHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB;

6) chopmMupoBaTh MOHMMAHKUE 3HAYMMOCTH JTOCTIDKEHUH XMMUYECKOW HAYKH W TEXHOJIOTUH ISt
Pa3BUTHS COLMAITBHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbpTaTe OCBOCHHS Y4€OHOTO TIpeAMETa O0yUaIOIIHICs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEXKIYHAPOJHON HOMEHKJIATYPE;

- ONpENENATh: BAJCHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep CPelbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCIUHEHUM,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IW4YHbIM KJIACCaM OpraHUYECKUX
COCIMHECHHMH;

- XapaKTepU30BaTh: IEMEHTBI MAJIbIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa, oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNMX W OPraHWYECKHUX COEIUHEHMI; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCIUHECHUM;

- OOBSICHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMUSI;, MPUPOAY XUMUUYECKOM
CBS3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

- BBIMOJHATh XUMUYECKUM SKCIEPUMEHT MO PACIO3HABAHUIO BAXHEHIIMX HEOPTAHMYECKUX H
OpPraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALIK C UCIIOJIb30BaHUEM Pa3IMUHbIX
MCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
MCTOJIB30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayn XUMUIeCKO nHpopManuu u ee
MIPEJICTAaBJICHUS B Pa3IMYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU
NESTEILHOCTH U TIOBCETHEBHOW KM3HU IUISL: - OOBSICHEHHUS XUMHYECKUX SIBJICHHUM, MPOUCXOASIINX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICIICHHUS BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUSIX M OLIEHKH MX MOCJIEICTBHIA;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH CpeJe;

- OLEHKM BJIMSIHUSI XMMHYECKOTO 3arpsA3HEHMsI OKpYKaIoLeH Cpellbl Ha OpraHu3M 4YesloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro oOpamieHusi C TOPIOYMMHU M TOKCHYHBIMHM BEIIECTBAMH, JIabOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOW KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHYECKON OIEHKH TOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYMANEH U3 pa3HbIX
HMCTOYHHUKOB;

- TOHMMAaTh  B3aMMOCBSI3b  Y4E€OHOM  JUCHUIUIMHBL C  OCOOEHHOCTSAMH  MPOdeccHH
npodeccnoHaIbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- BaXKHEHIIMe XUMHUYECKHE MOHSTHUS: BEIIECTBO, XUMHUYECKUH DJIEMEHT, aToM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHash MaccChl, MOH, aJUIOTPONMS, M30TOIbI, XUMHUYECKas CBS3b,
AJEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, DJIEKTPOIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUs, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTaHOBJIECHHE,
TEIUIOBOM 3(PQEKT peakinu, CKOPOCTh XWMUYECKOW pEakIuu, KaTallu3, XHUMHUYECKOE paBHOBECHE,
YTJIEPOAHBbIN CKeneT, GQyHKIMOHANbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUS MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKHUN
3aKOH,;

- OCHOBHBIE TEOPUM XMMHU: XUMHUYECKOW CBSA3M, DJIEKTPOJIMTHUECKON AMCCOLMALMM, CTPOSHUS
OPraHNYeCKUX COCTMHECHU;

- BOKHEWIIME BEUIECTBAa U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, a30THas
U YKCYCHAasl KUCJIOTBHI; IIeJI0OYM, aMMHUaK, MUHEpaJIbHbIE yI0OpeHHs, METaH, 3TUJIEH, alleTuJIeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KJIeT4yaTKa, 0eIKU, HICKYCCTBEHHBIE H CHHTETUYECKHE
BOJIOKHA, Kay4yKH, TJIaCTMACCHhI.



1.3.3 TInanupyemblie pe3yabTaTbl OCBOCHHUS y4eOHOTO MpeaMeTa:

Ocoboe 3HaueHmne yueOHbli npenmer umeet npu popmupoanuu 1 pazsutau OK.

OO6ume Ilnannpyemble pe3yabTaThbl 00y4eHHsI
KOMIIETEHIIMH O01mme JAucnunimHapHbie
0K 01. B yacTu TpY10BOI0 BOCIIMTAHMSA: - BJIAJICTh CHUCTEMOM
Breibupats  cmiocoOsr | - FOTOBHOCTb K TpyaYy, OCO3HAHUE | XUMUYECKUX 3HaHWM, KOTOpas
peueHus 3aJ]a4 | IICHHOCTH MacTepPCTBa, TPYAOIIO0HE; BKJIFOYAET: OCHOBOIIOJIAraloIIue
npodeccnoHaTBEHOM - TOTOBHOCTb K aKTHBHOM JEATEIBHOCTH | MOHATUS (XUMHYECKUN 3JIEMEHT,
JOCATECIIPHOCTH TEXHOJIOTUYECKON 154 COLMAJIBHOM | aToM, OJICKTpPOHHAaA 0001049Ka
IPUMEHUTEIBHO K | HAIIpaBJICHHOCTH, CIIOCOOHOCTH | aTOMa, -, p-, d-DJEKTPOHHEIC
pa3IuYHbIM HHUIUUPOBATD, IJIaHUPOBATb u 0p6I/IT2UII/I aTOMOB, HOH,
KOHTEKCTAaM. CaMOCTOSATENIbHO BBIIIOJIHATh TaKyl | MOJIEKYJIa, BaJICHTHOCTb,
NEeSATEIbHOCTD; AJEKTPOOTPHULIATEIBHOCTb,
- UHTEpEC K pa3iuuHbiM  cdepam | CTerneHb OKUCICHUS, XUMUYECKast
npodeccnoHanbHOM CBfI3b, MOJIb, MOJISIPHAs Macca,
NEeSATEIbHOCTH, MOJIIpDHBIA  00BEM, YITIEPOIHBIN

OBiaeHne yYHHBEPCAJIbHBIMH Y4YeOHBIMU
M03HABATEJILHBIMU JIefiCTBUSIMU:

a) 0a3oBble JJOruYecKue J1eiiCTBUs:

- caMoCTOATeNbHO  (opMynupoBaTh U
aKTyallu3upoBaTh MpPoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIECTBEHHBIA MPU3HAK WU
OCHOBAHHS JIJISI CPAaBHEHUSI, KJIACCU(UKAINU U
0000IIICHNST;

- OIpPENEeNsTh LIEU JeITEILHOCTH, —3a]1aBaTh
napameTphbl U KpUTEPHH UX JTOCTIKEHHS,

- BBIBJISTH 3aKOHOMEPHOCTH H ITPOTHBOPCUHSI
B paccCMaTpHUBAEMBbIX SBIICHUSX;

- BHOCUTh KOPPEKTHBHI B  JICATEIHHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJIBTATOB IIETISIM,
OIICHUBATH PHCKH TIOCTICICTBHIA JESATCIIHOCTH;
- pa3BUBaTh KPEAaTWBHOE MBIIUICHUE IIPU
pEIICHUH )KU3HEHHBIX ITPOOJIeM

0) 0a30BbI€e HCCTIEN0BATEILCKHE NelCTBHS:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCIIE0BaTEIbCKOM u MIPOEKTHOU
JICATCIIEHOCTH, HaBBIKAMH pasperieHus
npodem;

- BBISBIISITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U U
aKTyaJTM3UpOBaTh 3a7auy, BBIJBUTATh TUTIOTE3Y
€e  peIIeHUs, HAaXOOUTh AapryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;

- aHAIM3WpOBaTh  MONMYYEHHBIE B  XOJE
pellieHrsT 3aauydl  Pe3yNbTaThl, KPUTHUECKU
OLICHHUBATh 170 JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCJIOBHUSIX;

- YMETb NEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
" MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIbHOCTH,

CKeNeT, (PYHKIMOHATbHAS TPYIIIA,
pamuKan, M30MepHs, H30MEpbI,
TOMOJIOTUYECKHNA Psifl, TOMOJIOTH,
VIJIEBOOPObI,  KUCIOPOA- H
a30TCOJEpKAIE  COCAUHEHHUS,
OMOIOrMYECKU AKTUBHBIE
BellecTBa  (YIJIEBOIBI, KHUPHI,
OelKu), MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS, KPHUCTALTHYECKast
pemieTka, THIBI  XUMHYECKUX
peaxiuii (OKUCITUTENbHO-
BOCCTAHOBUTENIBHBIE, JK30- U
SHJIOTEPMHUYECKHE, peaKIuu
HOHHOTO  OoOMEHa),  pacTBOp,
AJIEKTPOJIUTBI,  HEDJICKTPOJIMTHI,
ANIEKTPOIUTHUECKAS
JTUCCOITHALIHS,
BOCCTAHOBUTEb,
XUMHUYECKOU
XUMHYECKOE
TEOpUH U
XUMHYECKOTO
OpPraHMYECKHX BEIIECTB
byrneposa,
ANEKTPOJIUTUYECKOM
JUCCOLIMALIMY, TEePUOIUYECKUN
3akoH [[.M. MeHneneeBa, 3aKkoH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI  S3BIK  XFIMUH,
(aKTONOTHYECKHE  CBEIECHHS O
CBOMCTBax, COCTaBe, MOJIy4YeHUH U
6e30MmacHOM HCIIOJIb30BaHUH
BO)KHEHIIINX HEOPTraHUYECKUX U

OKHCIIUTEb,
CKOPOCTh
peaxIuy,

paBHOBECHE),

3aKOHbl  (Teopus
CTPOCHUS

AM.
TEOPHsL




- YMeTh MHTETPHpPOBATh 3HAHUS U3 Pa3HbIX

MPEAMETHBIX 00J1acTeH;

- BLIIBUATAThH HOBBIE HJIEH, npeyiararb

OPHUI'MHAJIBHBIC ITOAXO0AbI U PCHICHUA
- CIIOCOOHOCTH ux HCIIOJIb30BaHUA
MO3HABaTEIILHOM 1 counaanoﬁ IIPaKTUKE

B

OPraHWYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOU JEATEIbHOCTH
YeJIOBEKA;

- YMETh BBIBJISITH XapaKTEpPHbIC
MIPU3HAKU u B3aNMOCBSI3h
M3YYECHHBIX TIOHATUH, IPUMEHSTh
COOTBETCTBYIOLIME MOHATHUS TTPU
OINMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX M OPraHMYECKUX
BEUIECTB M WX MPEBPALICHUI;
BBISIBIISITD B3alMOCBS3b
XUMMYECKUX 3HAHMI C
MOHATHSIMA W TIPEACTABICHUSIMU
JIIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEIMETOB;
- YMETb HCII0JIb30BATh
HAaUMEHOBAHMUSI XUMHUYECKUX
COCIMHEHUN  MEXAYHAPOJHOIO
CO103a TEOPETUYECKOMN 31
MIPUKJIATHOM XUMHAA u
TpUBUAJIbHbIE Ha3BaHUs

BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TIHLEpUH, (EHO,

(dhopMabaeruI, YKCyCHast
KHCJIOTa, TJIMIIMH, YrapHBIA ras,
YTJIEKUCIIBIN ras, aMMHaK,

raiieHas M3BeCTb, HEralleHas
U3BECTh, IMHThEBAs CcoAa M
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHW4eCKUX U OpraHUYecKHx
BEILIECTB, YPAaBHEHNSI XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

MIOATBEPK1aTh XapakTepHbIE
XUMHYECKUE CBOKCTBA BELIECTB
COOTBETCTBYIOILIMMU
SOKCHEPUMEHTAMH M 3aMUCAMH
ypaBHEHUU XAMHYECKUX
peakumii;

- YMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX "
OpPraHUYECKUX BEILIECTB K
ONpENENIEHHBIM  KJaccaM |
TpyIIam COEJTMHEHUI,
XapakTepU30BaTh HMX COCTaB M
Ba)KHEHIIIIE CBOIICTBA;
ONpeNEATh BU/IBI
XUMHYECKHUX CBsI3eH
(koBaJIeHTHaA, HMOHHAs,

MeTalJIMyecKas,  BOJOPOIHAs),
THITBl KPUCTAUTMYECKUX PEIIETOK
BEILIECTB; KJIacCU(HULIMPOBATH
XUMHYECKUE

peaKInu;




- chopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHHBI
MHpa, POJIM XMMHH B TTO3HAHUH

SBJICHUI MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIIICHUS |
KYJbTYPbI JUYHOCTH, ee

(YHKIMOHAIBHOM TPaMOTHOCTH,

HEOOXOMMMOW Il pelICHHS
MIPAKTHYECKUX 3a1a4 u
DKOJIOTHYECKHM  OOOCHOBAHHOI'O

OTHOILEHHS K CBOEMY 3/10pPOBBIO
U IIPUPOJHOU CpEE;
- YMETh IIPOBOJAUTH PacyeTsl II0

XUMUYECKUM  QopMmyram U
YpaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKkTepU3YIOLX  BELIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
MAacChI, obneMa

(HOpMaJibHBIE YCIIOBHS) Ta30B,

KOJIMYECTBA BEILIECTBA;
UCIOJIb30BaTh CHUCTEMHbIE
XUMUYECKUe 3HAHMS s
HPUHATHS peleHni B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02. B o0s1acTn HeHHOCTH HAYYHOTO O3HAHUS: - yMeTb  IUIAHUPOBATb U
Hcnonp3oBath - c(hopMHUPOBAHHOCTh MHPOBO33PEHHUS, | BBITIOJIHATD XUMUYECKUH
COBPEMEHHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | DKCIEPHMEHT (mpeBpareHus
cpencraa [IOWCKa, | Pa3BUTHs HayKH U OOLIECTBEHHON MPAKTUKHU, | OPraHUYECKUX  BEIECTB  IpU
aHaIM3a U | OCHOBAaHHOTO Ha JUAJIore KyJabTyp, | HarpeBaHWH, MOJy4YeHUE STHUJIEHA
MHTEPIIPETaIuH CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTA B | U M3y4EHHE €ro  CBOMCTB,
MHpOPMAIHH 1 | TOJTUKYJIBTYPHOM MHUPE; KaueCTBEHHbIE  PEaKIMM  Ha
HH(POPMALHOHHBIC - COBEPIIEHCTBOBAHUE S3BIKOBOM U | aIpAETU/bI, Kpaxmall, YKCYCHYIO
TeXHOJIOTHH JIs | YMTATENbCKOW  KYJAbTYPhl — KaK  CpEJICTBA | KMCJIOTY; [EHATypauus OenkoB
BHITIONHEHNS  3ajau | B3AMMOJICHCTBUSI MEX/Ly JIFOABMH W TO3HAHWS | DK HAIPEBAHMM,  L[BCTHBIC
npodeccuonanbHoit | MHP3; peakuuy  OeNKOoB;  MPOBOJIUTH
ESITETBHOCTH. - OCO3HAaHHWE LIEHHOCTH HAay4YHOW JEATEIbHOCTH, | pEaKIMM  HOHHOTO  OOMeHa,
TOTOBHOCTh  OCYIIECTBJISITh TPOEKTHYIO U | ONPENeNsiTh  Cpely  BOJHBIX
UCCIIE/IOBATEIbCKYIO JeATeNIbHOCTh | pacTBOPOB, Ka4eCTBEHHbIE
WH/IMBUTYaJIbHO U B TPYIIIIC; peaknuu Ha cyibdar-, KapOoHaT-
OsjiajgeHne yHMBepCAIbHBIMHM Y4eOHbIMH U XJIOpUJI-aHUOHBI, HA KaTHUOH
MO3HABATE/ILHBIMH [1eiiCTBUAMU: aMMOHUS; periath
B) pabora ¢ ungopmanueii: AKCIIEPUMEHTAIBHBIE 33Ja4d 110
- BJa/IeTh HABBIKAMHU TOJIydeHHS MHPOpMALK | TeMaM "Merabr" u
u3 HUCTOYHUKOB pa3HbIX  TuNOB, | "Hemeramnsl") B cCOOTBETCTBUU C
CaMOCTOSITETIBHO OCYLIECTBIIATH NIOMCK, aHAIN3, | IIPABUIAMU TEeXHUKU
CHCTEMATU3aLIUI0 U MHTEpIpETalnio | 0e30MacCHOCTH TPH OOPAIEHUH C
uHpopmaImn pas3JINuHbIX BUJIOB U | BEIIECTBAMU M JIaOOpaTOPHBIM
¢bopmM npencraBieHus; 000py/IOBaHMEM;  IIPENCTaBIATH
- CO3/IaBaTh TEKCThl B pa3MyHbIX (opMarax C | pe3ysbTaThl XMUMHUYECKOTO




y4eTOM Ha3Ha4YeHUs MH(OpPMALMK U LIEJNeBON
ayJIMTOpUH, BBHIOUpAs ONTUMAIBHYIO (GOpMY
MIPE/ICTABIICHUS ¥ BU3YyaIU3aliH;

- OLICHUBATh JIOCTOBEPHOCTb, JISTHTUMHOCTb
uH(OpMAIK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIMOJIK30BaTh CPE/ICTBA MH(OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pPELICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allOHHBIX 3a/a4y C COOJI0JCHHEM

TpeOOBaHUI SPrOHOMUKH, TEXHHUKU
0€30MacHOCTH, TUTHCHEI,
pecypcocoepekeHus, MPaBOBBIX u

STHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30I1acHOCTH;

- BJIaJCTb HAaBbIKaMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaLK, UHHOPMAIMOHHOW OE30MaCHOCTH
JIMYHOCTH

AKCIIEpUMEHTa B (opMe 3amucu

YpaBHEHUIl  COOTBETCTBYIOIIMX
peakimii U popMyaupoBaTh
BBIBOJAbl HAa  OCHOBE  ITHX
pe3yJbTaToB;

- yMeTb aHaIM3UPOBATh
XUMHUYECKYIO UH(pOpMAIIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HUCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopmanyu, cetb MHTepHeT u
Apyrue);

- BJIAJETh OCHOBHBIMH METOHAMH
HAYYHOTO T[IO3HAHWS BEIIECTB U
XUMHYCCKHX SIBIICHUN
(HabiosieHMe, U3MepeHue,
SKCIIEPUMEHT, MOJICTTHPOBAHNE);

- YMETh MPOBOJIUTH PACUETHI IO

XUMUYECKUM  QopMmyram U
YpaBHEHUSAM XUMHUYECKUX
peakuuii ¢  HUCIOJb30BAaHUEM
(bU3HIECKUX BEJIMYMH,

XapaKTepU3YIOLIMX BELIECTBA C

KOJINYECTBEHHON CTOPOHBI:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIIECTBA,; UCIIOJIb30BATh

CHUCTCMHBIC XUMHWYCCKHNEC 3HAHUA

JUId  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
OddexTnBHO
B3aMMO/IEHICTBOBATh
" pabortatb
KOJIJICKTHBE
KOMaH/IE.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CAMOOITPEACIICHUTO,
- OBJIaZICHUC HaBBIKaMH y‘I€6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNTbHOCTH;

Ogaanenne YHUBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHasi 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAWBUAYaJIbHON padoThL;

- TPUHUMATb LIEST COBMECTHOM NIESTENbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
Mo ee JOCTH)KEHHMIO: COCTaBJIATh IUIaH
JNEUCTBHM, pAaCIpenessiTb pPOIH C  y4ETOM
MHEHHH Y4YaCTHHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYaJIbHOIO MU
KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBHS;

- OCYILECTBIIATh TO3UTUBHOE CTPATErHYECKOe
MOBEJICHNE B pA3IMUHbIX  CUTYaLMsX,
NPOSIBIISITH TBOPUECTBO M BOOOpAKEHHUE, OBITH
VMHULIMATUBHBIM

- yMETb  IUIAHUPOBaTb U
BBITIOJTHSATh XUMHUYECKHUI
JKCIIEPUMEHT (mpeBpareHus
OpraHUYECKHX  BEIIECTB  IPHU
HarpeBaHuy, MOJIYYEHHUE ITUIICHA
U  H3y4YEHUE €ro  CBOICTB,
KAUECTBEHHbIE  PEaKUUMUM  Ha

aNBJICTH/IBI, Kpaxmall, YKCYCHYIO
KUCIIOTY; JIeHaTypamus OeJKOB
Npd  HAarpeBaHWHW,  IIBETHHIC
peakiuii  O€NKOB;  TPOBOAUTH
peaKknuy ~ HMOHHOTO  OOMEHa,
OTpeAeNsiTh  CpPely  BOJHBIX
pacTBOpOB, Ka4eCTBCHHBIE
peakimu Ha cynbgar-, KapOoHaT-
U XJIOPUI-aHUOHBI, HAa KaTHOH
aAMMOHHUS; pemarb
OKCIIEpUMEHTAIBHBIE 3a][adll 110
TeMaM "Meramibr" u
"Hemeramibl'") B COOTBETCTBUU C
MpaBUIAMH TEXHUKHU
0€30macHOCTH TIpU OOpAIICHUH C




Osaagenne YHHUBepPCAJIbLHbIMHU
peryJsiTUBHbIMH JIeliCTBUAIMU:
I) IPUHATHE ce0sl U APYTUX JIIOJde:

- IPUHAMAaTh MOTHUBBI U apryMEHTBl APYIHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrofIel Ha OIINOKY;

- pa3BHUBaTh CIOCOOHOCTh IIOHMMAarb MHpP C
TIO3UIIMH JPYTOT0 YEIOBEKa;

BEIIECTBAaMH U JIAOOpATOPHBIM

000pyJOBaHUEM;  MPE/ICTABISTH
pe3yabTaThl XHUMHUYECKOTO
JKCIepUMEHTa B (popme 3amucu
YpaBHEHHH  COOTBETCTBYIOIIMX
peakuuii  u  (QOpPMyIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS S - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaThH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPAHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KaloIIel Cpefpl, | JKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B MMO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUM IIpUPOABL, B
IIPUMEHATH 3HAHUMA rI100aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 N3MEHEHUHU HpO6HeM; KYJIbTYPbI JIMYHOCTH, €c
KJIMMaTa, TPUHIUIB! | - [UIAHAPOBAHHME U OCYIICCTBICHHE JCUCTBUI B | GYHKIIMOHAIBHON TPaMOTHOCTH,
6EpEKIINBOTO OKpY)Kalolel cpeic Ha OCHOBE 3HAHWS IIEJIeH | HEOOXOIUMOM  JUIsl  peLIeHUs
IIPOU3BOJICTBA, YCTONYMBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
s pexTUBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOI'O
NeiicTBOBATH B | BPEI OKpYXKaroLIEH cpene; OTHOLIEHUS K CBOEMY 3/I0POBBIO
Ype3BBIYANHBIX - YMEHHE MPOTHO3UPOBATH | U IPUPOJHOM CPELE;
CHTYaLHsIX. HeOIaronpusiTHbIE 9KOJIOTMYECKUE | - yMETh COOMIoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTUYECKU I1eTIECO00Pa3HOro
JENUCTBUM, MPEAOTBPAILLATh UX; MOBEJICHUSI B OBITY M TPYIOBOU
- pacumpeHue OIlbITa JIESITENIbHOCTH | JIEATEIBHOCTH B LEJIAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpaHEHHUsI CBOETO 3JI0pOBbS U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpY)KArOIIei MPUPOIHON CPeIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLIMAJIbHOH YYHUTBIBaTh OIIAaCHOCTh
NEATCIIbHOCTH, BO3CUCTBUSA Ha JKUBBIE
OpraH13MbI OIPEIETICHHBIX
BEILIECTB, MOHMMas CMBICTT
TOKa3aTesst IIPEAEIBHON
JIOMYCTUMOW KOHIICHTPAIIUU
K 2.4 - YMEHHME ONpeneniTh KOHCTPYKTHBHBIE | - COPMHPOBATH MPEICTABICHUS:

BreimonHsATe  paboThI
M0 TPOEKTUPOBAHUIO
u CTPOUTENBLCTBY
KEJIE3HBIX JIopor,
3EMJISIHOTO TIOJIOTHA U
HNCKYCCTBCHHBIX
COOPYKEHHI.

O0COOEHHOCTH Y3JI0B U JeTajiell TMOABHKHOTO
COCTaBa;

- IIOHMMAaHHEC CUCTCMBI TEXHUYCCKOI'O
O6CJ1y}KI/IBaHI/I$I H PEMOHTa TIMOJABHIKXHOI'O
cocCTaBa

0 CBOICTBaX METAJUIOB, CILIaBaX,
BUJAX  KOppO3WH,  00jacTu
MIPUMEHEHUs] HEeMETAJUTMYECKUX U
KOMITIO3UIIUOHHBIX  MaTCpHaJIOB,
BUJAaX M CBOWCTBaxX TOILUINBA,

CMa304YHBIX u 3allIUTHBIX
MaTCpuaiax, CBOMCTBaxX
HEOPraHn4CcCKux n
OpPraHn4YeCKux COCﬂHHCHHﬁ,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 5KEJIE3HOM J0pOre.

B pesynbrare ocBO€HHUS MpOrpaMMbl y4eOHOIO MpeAMeTa peain3yeTcsi MporpaMMa BOCIUTAHUS,

HarpaBJieHHas: Ha (GOPMUPOBAHKE CICAYIOIINX JUIYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 TlposiBnsitominii aKTUBHYIO TPAXKTAHCKYIO MO3UIUIO, IEMOHCTPUPYIOLIUNA MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIM M YYacCTBYIOLIMU B




CTYJICHUYECKOM M TEPPUTOPHUATHLHOM CaMOYIPABIIEHWH, B TOM YHCJIC HA YCJIOBUAX JOOpPOBOJLYECTBA,
MPOIYKTUBHO B3aWMOJICHCTBYIOITUH U YYACTBYIOIIUN B IEATEILHOCTH OOIIECTBEHHBIX OpPraHU3aIui.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXEHUE K JIIOASAM TPy, OCO3HAIOIIUM IIEHHOCTh
cooctBeHHoro Tpyaa. Crpemsimuiics K (QOPMUPOBAHHUIO B CETEBOM cpele JIMYHOCTHO U
npoeccuoHaNTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAAN.

JIP 16 IlpuoGpereHne 0O0Yy4aIOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUN O TpaBUIIAX BEIACHUS
9KOJIOTHYECKOTO 00pa3a JKU3HU O HOPMaxX U TPAAUIUSAX TPYJOBOU JCATEIBHOCTH YEIOBEKAa O HOpPMax H
TpaJULIKAX MTOBEJCHUS YeI0BeKa B MHOIOHAIIMOHAJILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 Tlonyyenue 00y4aromMuMHUCS BO3MOKHOCTH CAMOPACKPBITHS U caMOpean3alis JINYHOCTH.

JIP 30 OcymecTBasOmMUNA MOUCK M HCHOJb30BaHUE WHGOPMAIUU, HEOOXOJUMOW s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHSI.

10



2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro nmpeaMera u BUAbl Y4eOHO0#l padoThl

Buna yueOHoii padoThl

O0BEéM B yacax

O0Bém 00pa3zoBaTeIbHOM MPOrpaMMbl Y4eOHOT0 peaMeTa 72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIIE:
JIEKIIUU, YPOKHU 25
caMoCTOsATeNIbHAs paboTa 11
MPAKTUYECKHE 3aHITHS 26
J1ab0paTOPHBIE 3aHIATHS 10
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEePKAHME
B T.4.:
TEOpEeTHYECKoe 00yueHue 25
MPAKTUYECKHUE 3aHATUS 4
KOHTPOJIbHbIE PadoThI 1
B coomgemcmeuu ¢ yuyeOHbiM niaanom no umozam I cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJILHOU pabomul.
[IpomexyTouHas aTTecTAlMA (KOMIIEKCHBIN MU dhepeHIIMpOBaHHBIN 3a4eT) 2
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2.2 TemaTH4yecKHuii IJIaH U cOJlepPKaHUe Y4eOHOT0 MpeMeTa

1 2 3 4
dDopmupyemMble
HaumenoBanue KOMMETCHIIHH
Conep:kanue y4eOHOT0 MaTepHuaJia, MIpaKTU4YecKue U JadopaTopHble 3aHATHS, Oo6bem (OK), IIK nu
Pa3icioB u Tem caMocCTosiTe]IbHAs padoTa 00y4aromMXCcs 4acos JIMYHOCTHBIE
pe3yabTaThl
(JIP)
Pasjnen 1.TeopeTuyeckne 0CHOBbI XUMHU 8/1
Tema 1.1Ctpoenue | 1.1.10cHOBHBIE NOHATHS U 3aKOHBI HEOpraHudeckou u oduieit xumun. [lepruoauueckas cucrema OK 01 OK 02
aTOMOB. xumudeckux siaeMenToB J[.M. MenaeneeBa. CTpoeHue aroma JIP 16,23,30
[lepuoanueckuii Copaepxanue yuyeOHOIro MaTepuasa
3aKOH U CoBpemeHHass MoJielb CTpoeHHs aroMa. CHMBOJIMYECKUM SI3bIK XMMHUHM. XUMWYECKHHA 3JIEMEHT. DJIEKTPOHHAst
IIEPUOIAYECKAS KoH(purypanus aroma. Kimaccudukanus XuMUIeCKUX IEMEHTOB(S-, p-, d-31eMeHThI). BanleHTHBIE IIeKTPOHBI.
cucrema BaneHTHOCTb. DNeKTpOHHAs NPUPO/Ia XUMUYECKON CBSA3U. DIIEKTPOOTPULIATENILHOCTh. BUabl XUMHUYECKOM CBSI3U
XUMHYECKHUX (KoBaJIeHTHas1, NOHHAsI, METAJUIMYECKast, BOJOPOHAs) U CIIOCOOBI €€ 00pa30BaHMs. 2
anemeHToB J[.1. Ilepromnueckas cucreMa xumudeckux uemMeHToB /.M. MenneneeBa. @usnyeckuit cmbIci [lepuoarueckoro 3aKoHa
Menneneena JL.W. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMUYECKUX JJIEMEHTOB, 00pPa3yeMbIX UMHU MPOCTHIX U
CIIOXKHBIX BEILECTB B COOTBETCTBUM C TIOJIOXKEHHEM XMMHMYECKOro aeMmeHta B Ilepnomgmdeckoil cucreme.
MpupoBo33peHyeckoe UM HayuHoe 3HaueHue Ilepmommdeckoro 3axkoHa JI.M. Menneneesa. Ilpornossr JI.H.
MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHX JIEMEHTOB
CamocrosiTeibHasi padota o0y4yarommxcs Nel
KoHcnekT, moaroroBka coo01ieHuii Ha TeMbl 10 BbIOOPY: HaHOTeXHOIOTHS Kak IPUOPUTETHOE HaIlpaBJICHUE
pa3sBUTHS HaykKh U TMpousBoAcTBa B Poccuiickon Penepauuu; PanumoaktuBHOCTh. lcnons3oBanue
PaAMOAKTUBHBIX HM30TONOB B TEXHUYECKHUX LEIsIX. PEHTreHOBCKOE M3IIyu€HHE U €ro HCHOJIb30BaHUE B 1
TEXHUKE U MEIUIUHE. PelleHne TeopeTHYecKuX M HKCIEPUMEHTAJIbHBIX 3aJad II0 BOIPOCAM: OCHOBHBIE
MOHATHUS XHWMHH, OCHOBHBIE 3aKOHbl XHMMHUU. PacueTHble 3aJauyd Ha HaXOXIAEHHE OTHOCUTEIbHOU
MOJIEKYJISIPHOM MacChl, ONPEAEIEHNE MAaCCOBOM JI0JIM XUMUYECKHX DJIEMEHTOB B CJI0KHOM BEIIIECTBE.
1.1. 2lIpakTnueckoe 3ansaTue Nel PemeHue pacueTHbIX 3agad 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE OK 01 OK 02
3aKOHBI M pACUEThI 10 YPaBHEHUSAM XUMUYECKUX peaKiuil”
2 [IK 2.4,
JIP 2,4,16,23,30
1.1.31IpakTuyeckoe 3anaTHe Ne2Pemienue sKCIepuMEeHTANIbHBIX 3a1a4 1o TeMe: [lepuoanyeckas cucrema 2 OK 01 OK 02
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1 2 3 4
xumuueckux snemenToB /.M. MenneneeBa. Ctpoenue aroma IIK 2.4,
JIP 2,4,16,23,30
1.1.4 IIpakTnueckoe 3anaTue Ne3PemieHue 3KCIEPUMEHTANBHBIX 33Jlad MO TeMe: THUIbl XUMHUYECKUX OK 01 OK 02
cBs3eil. TUIbI KPUCTAIUTMUECKUX PELIETOK 2 JIP 2,4,16,23,30
Paznen 2. Xumuueckue peakuumn 10/2
Tema 2.1 Tuns | 2.1.1 Knaccudukamnus ¥ THIIBI XUMAYECKUX PEAKIIUNA HEOPTaHUYECKUX COCTMHEHHUM OK 01 OK 02
XAUMHUYECKUX 1K 2.4,
peakuuii JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia
Knaccudukanus u THUOBI XMMHYECKUX pEaKUMHA C ydacTHeM HeopraHuueckux BemiecTB. (CocTaBieHue
YPaBHEHUH peakUuil COeAMHEHHUs, PA3I0KEHUS, 3aMELIEHNsI, OOMEHa, B T.4. peaKkLMi rOpeHus, OKUCICHUSI-
BOCCTAHOBJICHMS. )
VYpaBHeHUsT OKUcIEHMsS-BOCCTaHOBIEHUS. (CrTeneHb OKucieHHus. OKUCIUTENb UM BOCCTAHOBUTEIb.
CocraBieHre M ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI METOJOM 3JIEKTPOHHOI'O
OanaHca. OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIE DPEAKIMU B NPUPOJE, INPOU3BOACTBEHHBIX IIpolLeccax Hu
YKU3HEJESTEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHas padora odyuarommxcs Ne2 |
AHanu3s u npeobpazoBaHue yueOHOM HH(pOpMAIHH.
2.1.2 TIpaktnueckoe 3ansitue Ne4 PemieHue sKcrepuMEHTAIbHBIX 3anad mo TeMme: "OKUCIUTETbHO- OK 01 OK 02
BOCCTAaHOBUTENIbHBIE pEAKIIUN" 2 [IK 2.4,
JIP 4,16,23,30
Tema 2.2 2.2.1PacTBOpeHue Kak PU3NKO-XUMUYECKUH TpoIiecc. OK 01 OK 04
DJIEKTPOJIUTHYECK [1IK 2.4,
ast Aucconuanus u JIP 4,16,23,30
HOHHBII 00MeH Copnepxanue yueOHOro Mmarepuasa
Teopust snekTponMTHYECKOW Aucconranvi. MOHBL. DNEKTPOIUTHI, HEIJIEKTPOJIUTHL. Peakiuu HOHHOTO
oOmena. CocTraBiieHHE peakluii HOHHOTO 0OMEeHa IyTeM COCTAaBJIEHUS WX TOJHBIX M COKpAIlEHHBIX MOHHBIX
ypaBHeHUN. KHCIIOTHO-OCHOBHBIE peaKIuu. 3aJaHNs HA COCTABICHNE HOHHBIX PEaKLIUN. 2

HpaKTI/IquKOC HUCIIOJB30BaHHEC peaKI_II/Iﬁ HOHHOrO OOMEHa M rHApoJin3a B TEXHOJOIMYCCKUX IIponeccax
KCIIE3HOAOPOKHOI0 TpaHCIIOpTa. IlousTus: raJibBAaHOCTCTUA, TaJIbBAaHOINIACTUKA, HX IIPAKTUYCCKOC
3HAYCHHUC B JKCJIC3HOAOPOKHOM XO03S5MCTBE.

CamocrosiTeibHas padora odyuarwmmxcs Ne3

13




1 2 3 4
Ananm3 u mnpeoOpazoBanue ydeOHOW uHpopmauuu. I[loaroroBka cooOIIeHHH Ha TeMy IO BBIOOpY:
[TpakTHueckoe mprMeHeHue IEeKTPon3a: papuHHUPOBaHNE, FAJIbBAHOIUIACTHUKA, TAJIbBAHOCTETHS.
2.2.2JlabopaTtopHoe 3ansitue (padora) Nel'"HccnepgoBanue cBOMCTB anekTponauToB. Omnpenenenue pH OK 01 OK 04
cpenbl pacTBOPOB. Teopust 2IEKTPOITUTUYECKOM TUccoanuu” 2 [IK 2.4,
JIP 4,16,23,30
2.2.3J1abopaTopHoe 3anaTue (padora)Ne2 "Peakiiuu nonHoro ooMena. [ maponms coneit"” OK 01 OK 04
2 [IK 2.4,
JIP 4,16,23,30
Pasnen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BellleCTB 7/2
Tema 3.1 | 3.1.1 OcHOBHBIE KJIaCChI CJIOKHBIX HEOPTaHUYECKUX COCTUHEHUM. OK 01 OK 02
Knaccudukanus, IIK 2.4,
HOMEHKJIaTypa | JIP 4,16,23,30
CTPOEHHE Coaep:xxanue yueOHOro MaTepuaJia
HEOPraHUYECKUX [Ipenmer Heopranmdeckoi xummu. Kiaccupukamuss HEOpraHMYECKMX BemIecTB. [IpocTeie W CIIOKHBIC
BELIECTB BenlecTBa. OCHOBHBIE KJIacChl CIOXHBIX BELIECTB (OKCHU[BI, THAPOKCUABI, KUCIOTHI, coiu). B3aumocss3pb
HEOPraHMYECKUX BEIIECTB. ATperaTHbIe COCTOSIHHS BemecTBa. Kpucramnmueckue n amop(HBIC BEIIECTBa. 2
Tunel KPUCTAIUIMUECKUX PEUIETOK (aTOMHAasi, MOJEKYJsApHas, HWOHHas, MeTalyIn4yeckas). 3aBHUCHUMOCTh
¢u3nyecKux CBOWCTB BEIIECTBA OT THUIMA KPUCTAJUIMUECKOH pEUIeTKH. 3aBUCUMOCTb XHUMHUYECKOMN
AKTHBHOCTH BEIIECTB OT BHJA XUMHUYECKOMW CBS3M M THUMA KPUCTALIMYECKOW pemeTku. [IpudauHsb
MHOro00pa3usi BEIIECTB
CamocrosiTeibHas padora odyuarommxcs Ned |
AHayu3s u npeobpazoBaHue yueOHOM nH(pOpMaIHH.
3.1.2 [IpakTnueckoe 3ansaTHe NeS PernieHne npakTHKO—OPHUEHTHPOBAHHBIX SKCIIEPUMEHTAIbHBIX 33/a4 10 OK 01 OK 02
Teme: YHcThle BeecTBa U CMeCH. [ucrnepcHple CUCTEMBI. 2 [IK 2.4,
JIP 4,16,23,30
Tema 3.2 ®usuxo- | 3.2.1 [IpakTuyeckoe 3anaTHe Ne6 PernieHne nmpakTUKO—OPUEHTUPOBAHHBIX AKCIEPUMEHTANbHBIX 3a/1a4 10 OK 01 OK 02
XHUMHUYECKHE temaMm: "Meramnst"; "HemeTamasr" 2 I[IK 2.4,
CBOMCTBA JIP 4,16,23,30
HEOPraHUYECKUX CamocrosiTeibHas padora o0y4yarommxcs NeS
BEIIECTB Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3a/JlaHU Ha CBOWCTBA, COCTaB, INOJy4yeHHUE U Oe3omacHoe
UCTIOJIb30BaHNE HEMETAJNIOB B OBITY U MPAKTHUECKOHN NeATeIbHOCTH YenoBeka. [loaroroBka coodmeHuii Ha 1

TeMy 1o BbIOOpYy: IIpriMeHeHHEe HeMeTallJIoB B JKEIE3HOJOPOKHOM Xo3siiicrBe. [lpaBmia mnepeBo3ku
HEMETAJIOB I10 KEJIE3HON JOPOre.
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[ToaroToBKa K HMTOTOBOM KOHTPOJBHOH paboTe MO KiaccaM HEOPTaHMYECKUX COCIWHEHWH: XHUMHUYECKUe
CBOWMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEUIECTB (OKCHAOB, T'MIPOKCHUAOB, KHCJIOT, COJIEHHAp.).
3aKOHOMEPHOCTH B U3MEHEHHMH CBOICTB IPOCTHIX BELIECTB, BOAOPOJHBIX COEAUHEHUM, BBICIIUX OKCUIOB U
rUIpOKCUIOB. MaeHTuukanus HEOPraHMYecKUX BEIIECTB C MCIIOJIb30BAaHMEM HX (DU3MKO-XUMHUECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUN
Tema 3.3 | 3.3.1 ['ereTnyeckas CBSA3b HEOPTaHUUYECKUX COCTMHCHHUIN OK 01 OK 02
Wnentudukanus Hrorosasi konTpoJsibHasi padora Nel [IK 2.4
HEOPraHHIECKIX JIP 4.16,23.30
COETMHEHU I
Hmoz 1 cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 30
OO6s3arenbHast ayquTopHas yueOHast Harpy3ka (BCero) 25
MIPAKTUYIECKHE 3aHATUSA 12
naboparopHble 3aHATHS (PaOOTHI) 4
caMmocCTosTeNbHas paboTa 5
KOHTpOJIbHasI paboTa 1
Pa3nen 4. CtpoeHue 1 cBOIiCTBa OPraHNYecKUX cOeIMHEeHU I 28/4
Tema 4.1 | 4.1.1 Ilonsatue 00 OpraHWYECKHUX BEIIECTBaX, MX NIPUMEHEHUE Ha jKele3Hou mopore. Teopus A.M. OK 01 OK 02
Knaccudukanus, bytneposa. Knaccugukanus opraHMuecKrux BEIIECTB [IK 2.4,
CTPOECHHUE U JIP 4,16,23,30
HOMEHKJIaTypa Copaepxxanue yuyeOHOTro MaTepuasa 2
OpPraHUYECKUX ITosiBnenne n pa3BUTHE OpraHUYECKON XMMUM Kak Hayku. [Ipenmer opraHmdeckod xumuu. MecTo u 3Ha4Y€HHE
BELIECTB OpraHMYecKON XMMHMU B CHCTEME €CTECTBEHHBIX HAayK. XHMMHUYECKOE CTPOEHHE KaK MOPSA0K COEIUHEHUs
aTOMOB MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTHU. [IpMMEHEHME OpraHM4ecKHX BEIIECTB Ha XKEJIE3HOM JOpore.
ITonoxeHuss TEOpUM XMMHUYECKOIO CTPOEHHUs OpraHudeckux coeauHeHud A.M. byrtnepoBa. YriieponHsiid
CKEJIET OPraHNYECKOM MOJIEKYJIbI 3aBUCUMOCTb CBOWCTB BEILIECTB OT XUMHUYECKOIO CTPOEHUS MOJIEKYIL. M3omepust
u u3omepsl. [lonstue o ¢yHkumoHampHON rpymme. Pagukan. IlpuHmmnel kiaccuukalnuyg OpraHMYecKuX
coerHeHni. MexxayHapoiHasi HOMEHKJIaTypa ¥ IPUHIMITEI HOMEHKJIATYPhl OPraHUUYECKUX COEINHEHUI.
CamocrosiTeibHas padora odyuarommxcs Ne6 1
[Ton6op, ananu3 u npeodpazoBanue yuyeOHoi nHpopmanuu. [loaroroBka coodmeHn Ha TeMBbI IO BBIOODY:
Kuzub n pestenpHOCcTh A. Kekyne. )KusHbp U IeSITENbHOCTD . bepuennyca. )Kuzap u gesrenbHocTh D.
Bemepa.
Tema 4.2 Cpoiictpa | 4.2.1 AnkaHbl: cOCTaB, CTPOEHUE, TOMOJIOTHUECKUI ps. OK 01 OK 02
OPraHNYeCKUX IIK 2.4,

15




1 2 4
CcOeTMHEHN I JIP 4,16,23,30
Conep:kaHue y4eOHOT0 MaTepuaJia
[IpenenpHbIE YriIeBOAOPOABI (AIKaHBI ¥ IHUKIOATKaHbl). OCOOEHHOCTH KIaCCH(PHUKAIMA U HOMEHKJIATYPHI,
u3omepus, GpU3NYecKue CBOMCTBA, XUMUYECKUE CBOICTBA, CIIOCOOBI MosyueHus. ['opeHne MeTaHa Kak OJuH
U3 OCHOBHBIX HCTOYHMKOB TE€IUIa B MPOMBIIUICHHOCTH M ObITy. CBOWCTBAa MPUPOAHBIX YIIIEBOJOPOJIOB,
HaXO0KJICHHUE B IPUPOJIE U IPUMEHEHHUE AJTKaHOB.
4.2.2 TIpakTtnuyeckoe 3ansitue Ne7 PemieHue sKcnepuMEHTaIbHBIX 3azad 1o Teme: "CpaBHUTeNbHas
XapaKTepUCTHKa METaHa 1 3TaHa"
Conep:xanue yueOHOro MaTepuaJia OK 01 OK 02
XKunkue yrieBomopoabl (OCH3UHBI, KEPOCHHBI, COJSPOBBIE Macja, Ma3yT) - B KadyeCcTBE TIOpPIOYEro B K 2.4
JIBUTaTeNsAX BHYTPEHHErO CrOpaHus IIOABMIKHOIO COCTaBa JKEJIE3HOLOPOKHOIO TpaHCHopTa. TBepasle P 4.16 23’ 30
yII1€BOAOPOAbI (MapaduHbl) — KOMIOHEHTHI KHUJKUX CMAa30K, UCIOJIb3YEMBbIX JUIsl CMa3KH TPYIIMXCS Y3JI0B T
TEIUIOBO3HBIX  JBUTATeleil,  OCEBbIX  NOJUIMIIHUKOB  BaroHOB  3JEKTPOBO30B,  TEIJIOBO30B.
["ajoreHnpon3BOIHbIE YIJIEBOIOPO/IbI - B KAUECTBE XJIaJJareHTa B pehpHKepaTOpHbIX BaroHax.
4.2.3 Ankensl, ankaauensl. CocTaB 1 0COOCHHOCTH CTPOCHUS OK 01 OK 02
IIK 2.4,
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
Henpenenbuble (ankeHsl, alKuHbIMANKaAWEHbI). (OCOOEHHOCTH KiIacCU(PUKAMM U HOMEHKJIATYpBI,
u3oMepusl, ¢duznueckue CBOIiCTBa, XUMHUYECKHE CBOIICTBa, CHOCOObI MOJIyYEHUSI.
["opeHuearieTuIEeHaKaKUCTOYHUKBBICOKOTEMIIEPATYPHOT OTIIaAMEH U UIICBAPKUUPE3KMMETAIIIOB.
ITpakTHUeCcKO€ NPUMEHEHHUE AIKEHOB U AJIKAINEHOB B JKEJIE3HOIOPOKHOM XO35I1CTBE
CamocrositeibHas padora o0y4yarommxcs Ne7
ITon6op, ananu3 u npeodbpazoBanue yueOHON HHPOPMAIIHH.
4.2.4 TlpakTnyeckoe 3anaTHe Ne§PemieHne skcrepruMeHTaIbHBIX 3a1a4d o teme: "llonydeHue sTuineHa u
U3Yy4EHUE ero CBOWcTB" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 2.4
[IpuMeHeHHs TONMMEPOB Ha MPEANPUATHUSAX >KEIE3HOJOPOKHOIO TPAHCIOpPTa JUIsl DIEKTPOU3OJISAIHH, P 4.16 2?; 30
PYKaBOB TOPMO3HOM CHCTEMbI IIO€3/10B, MPUBOAHBIX pEMHEH, 00HUTOBBIX COCYIOB AaKKyMYJSTOPOB, T
JIeTael ¥ 3alUTHBIX TOKPBITUH Ha KEJIE3HOJLOPOKHOM TPAHCIIOPTE
4.2.5 IlpakTuyeckoe 3aHaTHe Ne9PerieHue sKcrepUMEHTANBHBIX 3a4ad MO TeMe: "AIETUIeH U ero OK 01 OK 02
romosioru" (AJKUHBI) [IK 2.4,
Copepxanue y4eOHOIo MaTepuaJa JIP 4,16,23,30
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[IpuMeHeHrne MoNMMephl Ha OCHOBE MPOW3BOJHBIX AIKHHOB B KAUECTBE M3OJISAIUM 3alIUTHBIX 000I0YCK
KaOeJbHBIX U3/IETHI U IPOBOJOB, BHYTPEHHEN OT/IEIKU MAaCCAKUPCKUX BArOHOB U BarOHOB JIEKTPOIIOE3/I0B.
[IpumMeHeHue aneTuaeHa ¥ €ro TOMOJIOrOB Ha MPEIPUSATUAX KEJIE3HOTOPOKHOTO TPAHCIIOPTA.

4.2.6 Apensl. CocrtaB, CTpOCHHE, IMOJTyUEHUE OK 01 OK 02
[1IK 2.4,

JIP 4,16,23,30

Copaepxxanue yueOHOro MaTepuasa

OcobeHHOCTH KJIacCU(UKALMK U HOMEHKIIATYpPbl, H30MepHsl, (pU3HuecKue CBOWCTBA, XUMUYECKHE CBOMCTBA,

crnocoObl moiydyeHus. [IpumeHeHHe apeHOB M MX TOMOJIOTOB Ha MPEANPUATHAX >KEIE3HOJIOPOKHOIO

TpaHcnopTa. TOKCHYHOCTh ApOMATUYECKUX YTIIEBOJOPOOB. SIIOXMMUKATBI.

4.2.7 Ilpaktudeckoe 3ansitue Nel(QPemienue skcnepuMeHTanbHbIX 3afad mno teme: "CpaBHHUTeNbHas

XapaKTepPUCTHUKa CIIUPTOB"

Conep:xanue yueOHOro MaTepuaJia

OpnHoaToOMHbBIE CIUPTBI — KaK OCHOBAa JIAKOKPACOUHBIX MAaTEpUAlOB HaXOAALIMX CBOE IPUMEHEHUE B

JKEJIE3HOJJOPO’)KHOM  XO3siiicTBe  (Kpacka Juisi IOKpPBITHS IACCAXUPCKUX U TPY30BBIX  BaroHOB; OK 01 OK 02

IUIACTU(HUKATOPBI, IPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BIIarOCTOMKUX JIETalIsAX MMOJBUAKHOIO COCTaBa U K 2.4

T.11.). [IpuMeHeHne YTUIICHTIINKOIIS U TIIMLEPUHA B KAUeCTBE aHTH(PPU30B B PAIUATOPAX CHCTEM OXJIKICHUS P 4.16 23’ 30

JBUTATEJIEN BHYTPEHHETO CTOPAHUS; THAPABINYECKUX, TOPMO3HBIX U 3aKaJIOYHBIX JKUJKOCTEH B MIOJBUKHOM T

COCTaBe KEJIE3HOJOPOKHOrO TpaHcnopTa. [IpakTuyeckoe 3HAYEHHME AapOMATUYECKUX CIHUPTOB U MX

IIPOM3BOJHBIX B JKEIE3HOJOPOKHOM XO3SIICTBE. YCIIOBUS IEPEBO3KU CIHUPTOB IO JKEJIE3HOW JIOpOTeE.

[IpakTHyeckoe 3Hau€HHWE MHOTOAaTOMHBIX CIIMPTOB B JKEJIE3HOJOPOXKHOM  xo3sicTBe. IlepeBoska

apoOMaTHYECKHUX CIUPTOB MO XKEJIE3HON 10pore, MapKUpOBKA IPY30B.

4.2.8 Anpaeruasl. KapOoHosblie kucinoTel. CocTaB, cTpoeHue, Kiaccuurarms OK 01 OK 02

I1IK 2.4,

JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

Ocobennoctr Kiaccu(uKanu ¥ HOMEHKIIATYpPhI, n3oMepusi, GU3NIECKHue CBOMCTBA, XUMUUECKHE CBOWCTBA,
crocoObl mosyuyeHHs. Mplla Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, WX Motoulee JeiictBue. CroxHbIE
3(upHl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.

CamocrosiTeibHas padora odyuarommxcs Ne§

[Ton6op, ananu3 u npeodbpazoBanue yueOHoU uHpopmanuu. [logroroska cooOmieHnit Ha TeMy 1O BBIOOPY:
MypaBbpHHas KHCJIOTa B TpPHUPOJE, Hayke W mpomsBojacTBe. Mcrtopus ykcyca. [Ipaktmdeckoe 3HavyeHHe
QIBJIETUAOB U HMX NPOM3BOJIHBIX B KEJIE3HOJOPOXKHOM Xo3sicTBe. IlepeBo3ka albeTHAOB IO SKEIE3HON
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Jopore, MapKHpOBKa rpy30B. lIpakThueckoe 3HAaueHHE KapOOHOBBIX KHUCIOT M WX IPOU3BOJHBIX B
JKEJIe3HOJOPOKHOM X03siicTBe. [lepeBo3ka kapOOHOBBIX KHCIIOT IO KEJIe3HOH opore, MapKUpPOBKa IPY30B.
[IpakTUueckoe 3HaU€HHE KUPOB U UX MPOU3BOIHBIX B KEJIE3HOAOPOKHOM XO35UCTBE.

4.2.9 JIaGopaTopHoe 3ausiTue (padora)Ne3"CpoiicTBa aibAETHIOB M KAPOOHOBBIX KUCIOT"

Coneprxanue y4eOHOro MaTepuasa

MypaBbHHBIH aJbJIETH]] KAK KOMIOHEHT O0AaKEIMTOBOTO JIAKa, SIBISIFOIUMCS] aHTUKOPPO3UOHHBIM ITOKPBITHEM
JJIs1 BarOHOB. TekcTouT KaKk OCHOBa JJIs1 U3TOTOBJICHUA 3y6‘{aTBIX KOJIEC, BK.TIaI[BILHefI INOAIIMITHUKOB, a
TaKXe KaK JIEKTPOU30JSITOP. ACOOTEKCTOIUT KaK KOMIOHEHT ISl U3TOTOBIICHHS TPYIIUXCS JICTajICH JUCKOB
CICIUICHUS ¥ TOPMO3HBIX KOJIOJIOK Ha IKEJIC3HOJOPOKHOM TpaHcmopre. I[IpuMeHeHHWe arneToHa B
JKEJIE3HOIOPOIKHOM X03s1icTBe. [IprMeHeHNe 1aBeeBOi KMCIOTHI JJIsi OYMCTKA METANIOB OT P)KaBUYMHBI U
HaAKHUIIKM, B TOM YHCJIC WU B KOTJIaX JIOKOMOTHBOB. HepeBo3Ka N MapKUpOBKa ajlbACTUI0B H Kap6OHOBBIX
KHCJIOT T10 JKEJIC3HOM JTopore

OK 01 OK 02
OK 04
[IK 2.4,

JIP 4,16,23,30

4.2.10 IpakTuyeckoe 3anaTHe NellPemenue skcnepuMeHTaNIBHBIX 331a4 10 TeMe: "CloXHBIE (UpHIL.
Kupesr. [Tonstue o CMC"

Conep:xanue yueOHOro MaTepuaJia

BbyTtunanerar kak KOMIOHEHT MeHTA(TaNEBbIX AMaIel, HCIIOIB3YEMBIX JJII OKPACKU MACCAKUPCKUX BaroHOB
U JIOKOMOTHBOB; 3JIEKTPOU3OJISIIIMOHHBIX JIAKOB, IPUMEHSIEMBIX IPH PEMOHTE TATOBBIX ABUTaTeneil. JXKupsl
KaK MPOAYKT MUTAHUS U XUMUYECKOE ChIphe. 3aMEHa )KUPOB B TEXHUKE HEIMUIIEBBIM ChIpbeM. MBbII4 BBICIIUX
KUPHBIX KHCJIOT KaK 3aryCTUTENN B IUIACTUYECKUX CMa3Kax, MPUMEHSIEMBIX B Pa3IMUHBIX MEXaHU3MaX IS
CMa3Ku TOJIIMIHHUKOB, 3y04aThIX KOJIEC, BUHTOBBIX M LIEMHBIX Iepejay, MApHUPHBIX COEAMHEHUH U Ap.
Cunrerndeckue mororrue cpeactsa (CMC): 10CTOMHCTBA U HEIOCTATKHU.

OK 01 OK 02
[IK 2.4,
JIP 4,16,23,30

4.2.11 AMuHBI. AHUIUH

OK 01 OK 02
[1IK 2.4,
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia
OcoOenHocTy Ki1accu(UKaIi U HOMEHKJIATYPbI, U30Mepus, GU3NYECKUE CBOMCTBA, XMMUUYECKHUE CBOWCTBA,
CI0COOBI MOJTYYEHHUSI.

CaMmocrosiTeibHasi padoTa o0yuarommxest Ne9

[Ton6op, ananu3 u nmpeodpazoBanue yueOHON mHbopmaruu. [loaroToBka cooOmieHni Ha TEMY MO BBIOOPY:
XKuzup u pearensHocts H.H. 3unnna. AnunuHoBble Kpacutenu. IIpakTuyeckoe 3HaUeHHWE aMMHOB M MX
MIPOM3BOJIHBIX B KEIE3HOJOPOKHOM XO03sicTBe. IlepeBo3ka aMHHOB IO JKENE3HOW J0pore, MapKHpPOBKa
Ipy30B.

4.2.12 JIabopatopHoe 3ansatue (padora)Ned" Amunokucnotsl. benku. PacoznaBanue BOIOKOH"

OK 01 OK 02
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Conep:xanue yueOHOTro MaTepuaJia OK 04
KanpoH — Kak KOMIIOHEHT BHYTPEHHEH OTHEJIKM IOJBHXHOTO cocraBa. lIpuMeHeHue Kies Ha OCHOBE [IK 2.4,
nojimaMujia B BarOHOCTPOCHUM JUIsl CKJIEMBaHMs. MHIIOpa-MOpoIuIacT — KaKk OCHOBA ISl TEIUIOM3O0JIALUN JIP 4,16,23,30
U30TEPMHUYECKHUX, MACCAKUPCKUX U pedpHKEPATOPHBIX BarOHOB. TE€XHUYECKUN BOMIOK KaK MPOKJIAI0YHBINA
marepuan B Oykcax IIpM pPEMOHTE BAaroHOB M JIOKOMOTHBOB. 3HAu€HHE aMHUHOKAIIPOHOBOH U
aMHHO’HAHTOBOM KHCIIOT [l OOBEKTOB JKEJIE€3HOIOPOKHOrO TpaHcnopra. buocunrtes OenkoB. XumMudeckue
BOJIOKHA U X IPUMEHEHUE Ha )KEJIe3HOJOPOKHOM TPAHCIIOPTE.
Tema 4.3 | 4.3.1 JlabopatopHoe 3ansaTue (padora)Ne5S"CpoiicTBa yrieBojoB" 2 OK 01 OK 02
Nnentuduxanus Coaep:xxanue yueOHOro MaTepuaJia OK 04
OpPraHUYECKUX [IpuMeHeHrEe @pecCOBaHHON JApeBEeCHHBbl [UIsl BKJIaJbIIed MOAIIMIHUKOB, BTYJIOK, ONOPHBIX IUIWT, K 2.4.7IP
BEIIIECTB, UX | U3TOTOBJICHUS LIECTEPEH MOIBM)KHOIO COCTaBa JKEJIE3HOAOPOXKHOTO TPAHCHOPTA. YTJIEBOABI M UX POJb B 416 23’ 30
3HAYCHHE U | )KUBOU Ipupoje. Pa3zBuTue caxapHoi NpOMBIILIEHHOCTH B Poccun. T
MPUMEHEHUE B | 4.3.2 Poibp XuMuU B 00ECTICUCHUH IKOJIOTUICCKOM, JHEPTCTUUSCKON U MUTIICBON OE30IMaCHOCTH OK 01 OK 02
OBITOBOM u IIK 2.4,
MIPOM3BOICTBEHHOM JIP 4,16,23,30
AEATEIIbHOCTH Coaep:xxanue yueOHOro MaTepuaJia 2
YeJIoBeKa Ponb oprannyeckoil XMMuUM B peLIEHUH MPOOJIEM SHEpPreTudyeckoi 0e30macHOCTH, B PAa3BUTUHU MEIULIUHBL,
CO3JaHMM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPIUM (QJIbTEPHATUBHBIE HCTOUYHUKHU HHEPIHH).
OnacHOCTh BO3JEHCTBUSL Ha JKHMBBIE OpraHuM3Mbl OpPraHUYECKUX BEIIECTB OTIENbHBIX  KJIACCOB
(yrmeBomopobl, COUPTHI, (PEHOIBbI, XJIOPOPTraHUUECKUE MTPOU3BOIHBIC, allbJAETHABIMAP.), CMBICT MOKa3aTes
NPEeIeIbHOJOMYCTUMON KOHILIEHTpauuu. YenoBeK B MHpEe BELIECTB UM MaTepuajoB. XUMHS U 3J0POBbE
YyeJioBeKa
Pa3nes 5. Kunernueckue U TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui 2/0
Tema 5.1 Ckopocts | 5.1.1 IIpakTnueckoe 3ansitue Nel2Pemenue skcrepuMeHTaNIbHBIX 3a7a4 1o TeMe: "CKOpOCTh XUMHUYECKUX 2
XUMHYECKHUX peakuuii. Xumuueckoe paBHoBecue" OK 01 OK 02
peakuui. Copepxxanue yueOHOro MmaTepuasa IIK 2.4,
XHAMHYECKOE Bydepnble pacTBOpbl B TEXHOJOTHYECKHX Ipoleccax (MpH 3JeKTPOXUMHUYECKOM HAHECEHHM 3alllUTHBIX JIP 4,16,23,30
paBHOBECHE HOKPBITHI, B IPOU3BOJICTBE KPACUTETIEH )
Pazaen 6.PacTBopsbI 2/0
Tema 6.1 Ilonsarue | 6.1.1 IlpakTuueckoe 3ansaTue Nel3Pemenue skcnepuMeHTaNbHBIX 3afad 1o Teme: "PacTBopsl, 2 OK 01 OK 02
0 pacTBOpax UCIIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON AEATEIILHOCTH YeIoBeKa" IIK 2.4,
Conep:xanue yueOHOro MaTepuaJia JIP 4,16,23,30
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[lepeBo3ka pa3MTUYHBIX JKUIKOCTEH TIO IKelne3HoW jopore. PacTBopwl, HCHONb3yeMble B OBITOBOW,
IIPOU3BOJCTBEHHON JESTEIbHOCTH YEJIOBEKA. PaCTBOPBI, IPUMEHSIEMBIE B JKEIC3HONOPOKHOM XO35IMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa 4/2
Tema 7.1 Xumus B | 7.1.1 HoBeiimme 10CTHXEHUS XUMHUYECKOW HAYKH U XUMUYECKOW TEXHOJIOTUH OK 01 OK 02
ObITY U OK 07
MPOU3BOJCTBEHHOMN IIK 2.4,
JESITEILHOCTH JIP 4,16,23,30
4eJI0BEKa Coaep:xxanue yueOHOro MaTepuaJia 2
Hosgelimme aocTHXkeHUs XUMUYECKOW HAyKM M XUMHYECKOM TexHosoruu. Pomb xumum B oOecriedeHUH
HKOJIOTMYECKOM, DSHEPreTMUeCKOM M MHIIEBOM 0e30macHOCTH, pa3BUTHM MequuuHbl. [lowck u  aHamu3
uHpOpPMAIIMK O TIPUMEHEHUH XUMHUYECKUX BEIISCTB M TEXHOJIOTUH C ydeToM Oymymiel mpodeccroHabHON
JEATENBHOCTH 10 TEMaM: Ba)KHEHILME CTPOMTENIbHBIE MATEpPHalIbl, KOHCTPYKLIMOHHBIE MaTepHallbl, KPackKH,
CTEKJIO, KepaMMKa, MaTepualibl Il 3JIEKTPOHUKH, IPUMEHSEMBIE B JKEJIE€3HOIOPOKHOM X034HCTBE(HAYyUHAs U
y4eOHO-Hay4Hasl JIUTepaTypa, CpelIcTBa MaccoBoi MH(opmaruu, cetb HTepHeT)
CamocrosiTeibHas padoTa odyuyarommxcsi Nel( 2
CocraBneHue ypaBHEHHH XMMHUYECKHX PpEaKLMil ¢ ydyacTMEM MPOCThIX M CIIOXKHBIX OPraHMYECKUX BEIIECTB:
NPEENBHBIX U HENPEAEIbHBIX YITIEBOJOPOIOB, apOMAaTUYECKUX YITIEBOIOPOAOB, KHUCIOPOACOIACPKAIMX U HX
MPOU3BO/IHBIX.
7.1.2 IIpoMe:xyTOUHAsi aTTECTALMS 110 JUCUUILTHHE. 3a4€T C OLIEHKON 2 OK 01 OK 02
OK 07
IIK 2.4,
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumainbpHas yueOHas Harpyska (Bcero) 42
OO6s13aTenbHas ayiuTOpHas yueOHast Harpyska (BCero) 36
MIPAKTUYECKUE 3aHATH 14
naboparopHble 3aHsTUS (PabOTHI) 6
camocTosiTeNbHas paboTa 6
3a4yeT ¢ OIIEHKOM >
Hroro: MakcumarnbHast yaeOHast Harpy3ka (BCero) 72
Obs3arenbHas ayquTopHas yueOHast Harpy3ka (Bcero) 61
IPaKTUYCCKUE 3aHATHS 26
nabopaTopHble 3aHATHS (PabOThI) 10
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2 3
camocTosTellbHas paboTa 11

KOHTpOJIbHasI paboTa 1

Hmoeosas ammecmayus 6 ¢popme KOMILIEKCHOTO 3a4€Ta C OLICHKOI 2
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3. YCJIOBUSA PEAJIM3ALIIMU ITPOI'PAMMBI YYEBHOTI'O ITIPE/IMETA
3.1 TpeOoBaHusA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

Y4eOHbIl mpenMeT peanusyercs B yaeOHOM kabuHete: JlabopaTopusi XUMHUH U OUOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. TTocamounble MeCTa MO KOJUYECTBY OO0 yUaOIUXCS.
2. PaGouee mecTo mperogaBaTes.

3. MeTouuecKkre MaTeprabl 1Mo JUCITUTIIMHE

3.2. UnpopmannoHHoOe oOecniedeHne peajn3alui NPorpaMMbl

Ilepeyens pexoMeHIyeMbIX Y4eOHBIX M3IaHMI, TONMOJHUTEJLHON JIMTEPATypbI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1HOTEYHOTO (POHAA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Kapnenko, JI. FO. Oprannyeckas xumus: yuebnuk mias CIIO / JI. FO. Kapnenko, C. B.
BacunnseBa. — Cankr-IletepOypr: Jlans, 2024. — 192 c¢. — ISBN 978-5-507-51779-4. —
Texcr:  snekrtponHblii /  JlaHb:  2JeKTpoHHO-OMOMoTeunas  cucrema. —  URL:
https://e.Janbook.com/book/430136 - Pexxum fgoctymna: 1uist aBTOpU3. OJIb30BaTENEH.

3.2.2. /10110JTHUTEIbHbI€ HCTOYHUKM
1. I'ycea, E.B. Xumus mis CIIO.: yue6.-meton. mocodbue / M.P. 3uranmmuna, [.1. Kynukosa;

Kazan. Hau. uccnen. texuon. yu-1; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096-

Pexxum noctyna: 11 aBTOpHU3. MOJIb30BATENCH.

2. YepnukoBa H.IO. Xumus B nocTynmHOM H3JI0XKeHUU: ydeOHoe mocobue ans cno / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: osnekrtponHslt // Jlawb: 5snexTpoHO-OMOmmoTeyHas cucrema. - URL:

https://e.lanbook.com/book/195532 - Pexum goctyna: AJjis aBTOPU3. MOJIH30BATENCH.

3.2.3 UnTepHeT — pecypchbl:
1. HayuHo-momyssipHbIA MPOEKT «IJIEMEHTHI O0IbIION HayKHu « ((pU3UKA, XUMHUS, MaTEeMaTHKa,
acTpOHOMHS, HayKa O >KHU3HH, Hayka o 3emie). HoBocTu Hayku, KHUTH, HAyYHO-TIOMYISPHBIC

CTaTbH, JIEKIIMH, SHIMKIONEaun. https://postnauka.ru/themes/chemistry - neKnuu 1Mo XMMHHA Ha

caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexum goctymna: cBOOOIHBII.

2. CailT Hay4HO-TIOMYJISIPHOTO JKypHaja «XWUMHS U KU3Hb». https://gotourl.ru/4785Pexum

JOCTyTa: CBOOOTHBIMH.
3. CaliT 0 XMMMHU: KIJIAaCCHYECKHE Y4YEeOHHKH, CIPABOYHMUKH, SHIMKIONEIUH, IOHCK
OpPraHMYECKUX W  HEOPraHWYEeCKHUX  PEaKkUHWWd, COCTAaBICEHWE YPaBHEHHHM  pPEaKLU.

https://www.xumuk.ru/Pexxum moctyma: cBOOOHBIN.
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4 KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOT' OITPEAMETA
KoHTpons W oOIEHKa pe3ylbTaTOB OCBOCHHS O0IIE00pa30BaTELHOTO MpPEIMETa

pacKpbIBAIOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yIbTaThl, HapaBiIeHHbIE HA (POPMUPOBAHHUE OOIINX

KOMIIETCHIIMH 110 pa3Je]aM U TeMaM COJIep)KaHus yueOHOTro MaTepuaa.
[TpomesxyTounas arrecrauus B popme qudhepeHIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenuuu (OK),

THI OLIEeHOYHBIX

JIMYHOCTHBIE pe3yabTaThl (JIP) Paspen/Tema MeponpHUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amauun Ha COCTaBJIEHHE
K24 P3: Tema 3.1 XUMHYECKUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HUCIOIb30BaHUSA
JIP 2,4,16,23,30 4.3 XAMHYECKOH CUMBOJIUKUA U
P5: Tema 5.1 Ha3BaHUHU COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOJHOT O COI03a
TEOPETUYECKON M IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHUN IS COCTaBIICHUS
XUMHYECKUX POPMYIT;
- 3aciaymmBaHuEe COOOIICHHIA
M OIICHKA UX IIOJITOTOBKH;
- PesynpTaT  BBINONTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENLHBIX PaboT;
- PesynpraT  BBINOTHEHUS
MPAKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHEIE
3a1aHus;
- Iloxbop, aHaAN3 |
npeoOpa3oBaHue yueOHOU
nH(popManuu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmMBaHuE COOOIICHMIA
IIK 2.4 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X HOATOTOBKH;
3.3 - 3agaHusa Ha HCIOJIb30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOM CUMBOJIUKH U
4.3 Ha3BaHWM COCAMHCHUM  IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKON U IIPUKIIATHON
XAMHU u TPUBHATBHBIX

Ha3BaHUH IS COCTaBJIECHUS
XUMUYECKHX (HOpMYIT;

- PesynpraT  BBINONHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENIHBIX paboT

- Pesymprar  BBITONHEHUS
MPAaKTUYECKON pabOThI;
-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aJlaHus;

- [Tox6op, a”HaAIN3 u
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npeoOpazoBaHue yueOHOU
nHpopmaruu

OK.04
IIK 2.4

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3acinymuBaHue COOOIICHUM
U OIICHKA UX MOJITOTOBKH;

- 3azgaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUU COEOUHEHUNU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHOU
XUMHM U TPUBHUAJIBHBIX
Ha3BaHUU JJI1  COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPaKTUYECKON pabOThI;

- PesynpTaT  BBINONHEHUS
nabopaTopHO paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3a/1aHus;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uHpopManuu

OK.07
IIK 2.4

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHuUS;

- Iloxbop, aHaM3 |
npeoOpa3oBaHue yueOHOU
nH(popMalnu;
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S TMEPEYEHD UCITIOJIB3YEMbBIX METOJA0B OB YYEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHOPAXKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe
M3Y4YEHHOI'0 MaTepuaa
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: HBPUCTHUYECKHE Oecelpl, IUCKYCCUHU, KPYIJBIA CTOIM,

MMpE3CHTal s, BUKTOPHHA, KBECT.
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