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1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
oY/ 12. XUMMUAA

1.1 Ob6aacTh npuMeHeHUs padoyei NPOrpaMmmbl
Pabouas mnporpamMma yueOHONM AMCHUUIUIMHBI SIBISICTCSI 4YacThl0O IPOrPaMMBl  CPETHETO

(monHoro) 0bmero odpazosanus no crnenuaabHoctu CIIO 08.02.10 CTpouTenbCTBO JKENE3HBIX JI0POT,
IyTh U ITyTEBOE XO3SIICTBO.

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCs pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIEe TUCTAHIIMOHHBIE 00pa30oBaTebHbIe TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHHUE.

Pabouas nporpamMa y4eOHOW AUCIUILIMHBI MOXKET ObITh UCIOJIb30BaHA B MPOPECCHOHATHHON
MTOATOTOBKE, MEPEIOATOTOBKE M MOBBIICHUH KBaTU(UKAIMK pabounx 1o npodeccusm: 14668 Montep
nyty; 18401 Curnanucr.

1.2 Mecto yueOHoii nucunminabl B cTpykrype OIIOII-IIIICC3:

OOmeo6pazoBarebHas JUCIMILIMHA « XUMUSD) U3ydaeTcst Ha 6a30BOM ypoBHE B 00111€00pa30BaTeIbHOM
LMKJIE Y4eOHOTO TUIaHa OCHOBHOM MpodeccnoHanbHOM 00pa30BaTelIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
crieranbHOCTel / ipodeccuii: 08.00.00

TpynoeMKOCTh TUCIMIUTHHBI « XUMHsD) Ha 0230BOM YPOBHE COCTaBJIsAET 72 yaca, U3 KOTOpbIx 64 yaca —
0a30BbIii MOAYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON MOmyib (1 pasmen), BKIFOYAIONMIUN TPAKTHKO-
OpPUEHTUPOBAHHOE COJIepPKaHNe KOHKPETHON MPOdECCHH UITU CIeIUaTIbHOCTH.
[puknagHoii MOAynb BKIIOYACT ONMH pasnmen. Pasnen 7 «Xumus B OBITY W IMPOW3BOACTBEHHOMN
NEeATEIbHOCTH YesioBeKay peanusyercs s cnenuanbHocty 08.02.10 CTpoUuTenbCTBO KEIE3HbIX A0POT,
MyTh U IYTEBOE XO3AKMCTBO HAa Marepualie, CBSI3aHHOIO C SKOJOTMYECKOW O€30MacHOCTHIO M OICHKOU
TIOCNIE/ICTBHI OBITOBOM ¥ TPOM3BOJCTBEHHOMN EATEIBHOCTH, MO OTpacisiM Oymyiiel mnpodeccoHaIbHOM
JeTENTHHOCTH 00YYaIOIINXCSL.

1.3 Il.nanupyemble pe3yJIbTAThl 0CBOEHUSI YUeOHOU IMCUMILIUHBI:
1.3.1 Lenp yueOHON AUCITUTLIHHBI:

DOpMUPOBAHME Yy CTYACHTOB MPEACTABIECHUS O XMMHUYECKOM COCTaBIBIIOLICH €CTECTBEHHOHAYYHOMN
KapTHHBI MHpa KaK OCHOBBI MPUHITUS PEUICHWH B >KU3HEHHBIX M MPOW3BOJCTBEHHBIX CHUTYaIHAX,
OTBETCTBEHHOT'O TTOBE/ICHUSI B IPUPOIHOM CpE/IE.

3agaun MCIMILIMHBI:

1) chopmupoBaTh TOHUMAHHE 3aKOHOMEPHOCTEN TPOTEKAHUS XUMUIECKHUX TIPOIIECCOB U SIBJICHHUIA
B OKpYXXAalOILLEW cpene, LEIOCTHOW HAayyHOM KapTUHBI MHpPA, B3aUMOCBS3M M B3aWMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTABIIATH (POPMYJIBI HEOPrAHUUECKMX U OPraHWMYECKUX BEILCCTB, YPaBHEHHUS
XUMHYECKHX PEAKIHi, OOBSICHSATH HX CMBICII, HHTEPIPETUPOBAThH PE3YIbTAThl XUMUYECKUX SKCTIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM MPOBEACHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTAIbHBIX
WCCIIE/IOBAaHUN C COOJIOIGHHMEM MpaBUil O€30MacHOro OOpallleHHsl ¢ BElEeCTBaMU M J1abOpaTOpHBIM
00opy/1I0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HWH(POPMAIMIO XMMHUYECKOTO XapakTepa W3 Pa3IndHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOEH IEATETBHOCTH U XUMHUYECKUX
MIPUPOJTHBIX, OBITOBBIX U MPOM3BOICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHHMAHHWE 3HAYMMOCTH JOCTHIKEHHH XUMHYECKOW HAYKM M TEXHOJOTHHA IS
Pa3BHUTHS COITUATIHHOM M TIPOM3BOJICTBEHHOM cep.



1.3.2 B pe3ynbrare ocBOCHUS y4eOHON AUCITUTUIMHBI 00YYaIONUNACS TOJDKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA MO "TPUBHAIIBHON" WM MEXIYHAPOIHON HOMEHKJIATYPE;

- OMPENENATh: BaJCHTHOCTb M CTENEHb OKHUCICHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COCJIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM,
OKHCJIUTEIb W BOCCTAHOBHUTEINb, MPUHAIJICKHOCTh BEIIECTB K pPa3IUYHBIM KJAcCaM OpPraHUYEeCKUX
COCITMHECHHI,

- XapaKTepU30BaTh: AJIEMEHTHl MaJIbIX MEPUOAOB MO UX MOJIOXKEHUI0 B [lepronuueckoit cucreme
JH.M. MenneneeBa; oOmume XUMUYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHUYECKHX W OPraHUYECKUX COCIWHEHMM;, CTPOCHHE M XHMHUYECKHE CBOMCTBA H3YYEHHBIX
OpPraHUYECKUX COCTMHEHUN;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMUS; MPUPOTY XUMHUECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOI), 3aBHCHUMOCTh CKOPOCTH XHMMHMUYECKON peakluud u
MOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

- BBIMOJIHATh XMUMHUYECKUN HKCIEPUMEHT M0 PACHO3HABAHUIO BaXHEHIIMX HEOPraHUYECKUX W
OpPraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKOW HHPOPMAIINH C UCIIOIB30BaHUEM Pa3IHMUHbIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTta);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH 711 00pabOTKH U Mepeqadyd XUMHUYecKoil uHdopmanuu u ee
MIPEJICTABJICHHS B Pa3IMIHBIX (POpMax; NCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHUS B MMPAKTUICCKOU
NEeSTeIbHOCTH W TOBCEJHEBHOM KHU3HU IJIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOMISIINX B
npupojie, ObITYy W Ha TPOU3ZBOJACTBE; - ONPEIETCHUS BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX U OLIEHKH UX MOCJIEICTBUM;

- OKOJIOTMYECKH TPAaMOTHOTO TMOBEICHUSI B OKPYXKAIOIIEH CpeJIe;

- OLEHKH BJIMSHUS XHMHYECKOTO 3arps3HEHUs OKPY’KalolleH cpellbl Ha OpraHu3M 4YeloBeKa U
JPYTHUE )KUBbIC OPTAHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYUMHU M TOKCHYHBIMH BEIIECTBAMH, J1IaOOpPaTOPHBIM
000opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33aJJaHHOW KOHIIEHTPAIMH B OBITY M Ha MIPOU3BO/ICTBE;

- KPUTUYECKOW OIICHKH JTOCTOBEPHOCTH XMUMHUYECKOW HMH(POpMalUM, MOCTYMAOMEeH U3 Pa3HbIX
HMCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBS3b  y4€OHOW  JUCHMIUIMHBI C  OCOOEHHOCTSMHU  Tpodeccuu
npodeccHoHaNBHOM e TENbHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUS 10 JaHHON Y4eOHOU NHUCIUTUINHE.

3HATH:

- BaXHEHUIIME XUMUYECKHUE TOHATHUS: BELIECTBO, XUMHUYECKHUW B3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCUTENIbHBIE aTOMHAasi U MOJIEKYJIIpHAs MacChl, MOH, aJUIOTPOIMHS, W30TOMBI, XWUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BeM,
BEIIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, DJIEKTPOIUT U HEDJICKTPOJIHT,
AIEKTPOJUTUYECKAS AUCCOLMALNS, OKUCIUTEIb W BOCCTAHOBHUTEINb, OKHCJICHHUE W BOCCTAHOBIICHHUE,
TEII0OBOM 3P (HEeKT peakuu, CKOPOCTh XHMHUUYECKOW pEaKIWH, KaTalin3, XHUMHYECKOE paBHOBECHE,
YTIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, H30MEpHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHUH: COXPAHEHHUS MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa, MEPHUOTUICCKUAN
3aKOH;

- OCHOBHBIC TE€OPUH XHMHH: XUMUYECKON CBS3HU, DJICKTPOJUTHUCCKON TUCCOIMAINHN, CTPOCHUS
OpPraHUYECKUX COECTUHEHUI;

- BOKHEWIIIE BEIIECTBA U MaTePHUAJIbI: OCHOBHBIE METAJIIBI U CIUIABBI, CEpHAsi, COJISTHAS, a30THAs
U YKCyCHasl KUCJOTHI; IIENIOYH, aMMHUAK, MUHEPAJIbHBIE yI0OpEHHs, METaH, STUJICH, alleTUJIeH, 0eH30M,
9TAHOJI, )KUPBI, MBLIA, TJIFOKO3a, caxapo3a, Kpaxmall, KieT4aTKa, OeJIKU, ICKYCCTBEHHBIE U CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 Ilnanupyembie pe3yabTaThl OCBOECHUS YUEOHOTO MpeaMeTa:

Ocoboe 3HaueHne yueOHbIi npenMet umeet npu popmupoanuu 1 pazsutun OK.

OO6mue IlnannpyemMble pe3y/abTaThl 00y4eHH s
KOMIIETeHIIMH O6mue' Jlncuunaunapubie’
0K 01. B yacTu Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Boi6upats ciocobsr | - rOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMUYECKUX 3HAHUM, KOoTopas
pelieHus 3aaau LIEHHOCTH MacTepCTBa, TPYA0II00UE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU H COLIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIo
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTBEHOM

JIEATEIILHOCTH,

OsjyajeHne yYHHUBepPCAIBHBIMHM Y4eOHBIMHU
N03HABaTeJIbLHBIMU [1eliCTBUAMU:

a) 0a3oBble JJOrHUYecKHe J1eiicTBUs:

- CaMOCTOSITEIbHO  (OPMYIIHPOBATH U
aKTyaJIM3UpoBaTh NpoOIeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYLIECTBEHHBIH NPH3HAK WU
OCHOBAHUSI JIII CPaBHEHUs, KiacCH(DUKAUKA |
0000111eHHS;

- OHIpeneNsATh LEIH eSITEIbHOCTH, — 3aJaBaThb
napaMeTpbl U KPUTEPUH X JOCTH)KEHMUS;

- BBUIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JESATEILHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LM,
OLICHMBATh PUCKH MOCIIEACTBUH 1€ TEIbHOCTH;
- pa3BUBaTh KpPEATMBHOE MBIIUICHUE IPH
PELIEeHNH )KU3HEHHBIX MPo0ieM

0) 0a30BbIE HCCIEN0BATEILCKHE TeHCTBHS:

- BJIaJIETH HaBbIKaMU yueOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHUA
po0Iem;

- BBIBJISITH IPUYUHHO-CIIEACTBEHHBIE CBSI3H U
aKTyaIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElECHWs, HaXOQUThb apryMEHTbl Ui
JIOKa3aTeIbCTBAa CBOMX YTBEPKICHMM, 3a1aBATh
rapaMeTpsl U KPUTEPUHU PELICHHUS;

- AHWIN3MPOBATH  IIOJNyYEHHBIE B  XOJE
pELIeHUsT 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBUAX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, p-, d-dMEKTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BAJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUUECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIApHBIL  00BEM, YIIIEPOIHBIN
CKeJeT, (PYHKIMOHATIbHAS TPYIITIA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
YIJIEBOJIOPOABI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (yrieBOABI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAITMYEeCKas
pelieTka, THUIBl  XUMHYECKUX
peakuuit (OKHMCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMUYECKOM
XHUMHUYECKOE
TEOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
Bbytneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIIUTENb,
CKOpOCTb
peakuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHS
BemectB  A.M.
TEOpHst

1

OTTIaroyibHo# popme, popmupyembie 00IIe00pa30BaTENbHON AUCIUITITHHON
2 JlucuuruiiHapHble (IIPeIMETHBIE) PEe3yIbTaThl YKa3bIBAOTCA B COOTBETCTBUM C MX MONHEIM mepedneM Bo ®I'OC COO (B
nocuenHel pegakuuu ot 12.08.2022)

Yka3pIBaroTCsA JTUYHOCTHBIE W MeTanpeaMeTHsle pe3yibTaTsl n3 ®I'OC COO (B mocneaneit penakiun ot 12.08.2022) B




- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBUTATh ~ HOBBIC ~ WJCH,  Mpeiylararh
OPUTHHAITBHBIC ITOIXOIbI M PEILICHHS,

- CIIOCOOHOCTh WX WCIHOJB30BaHHS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOICTBAxX, COCTaBe, MOJIyYEHUHU U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMEThb BBUIBIIAITH XapaKTEPHBIE
IIPU3HAKH u B3aUMOCBS3b
W3YUYCHHBIX TOHATHUI, IPUMEHSTh
COOTBETCTBYIOILKE ITOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX M OPraHUYECKUX
BEUIECTB M HX [PEBPAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMAYECKHUX 3HAHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYyTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- yMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAyHapOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepUH, (eHo,
dbopmanbaerus, YKCyCHast
KHCJIOTA, TJMLWH, YrapHbId TIa3,
YTIEKUCIIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBJATH (HOPMYJIbI
HEOPraHWYECKUX U OPraHN4ECKUX
BEILIECTB, YPAaBHEHUS XMMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJB30BaTh
XUMHNUYCCKHUX

MOATBEPKIATh XapaKkTepHbIC
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYECKHX
peaKkumii;

- yMETh YCTaHABJIMBATh
MIPUHA]IJICKHOCTD HU3YYECHHBIX
HEOPTraHUYECKUX u
OpraHNYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmam COEIMHEHUH,
XapaKTEpPU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHYECKHX CBsI3eH
(xoBasieHTHAs, HOHHAS,
METaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMHYECKHE
peaKIum;

- copMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYPbI JINYHOCTH, ee
(YHKIIMOHATBHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl peIIeHHs
MPAKTUIECKUX 3a7a4 i
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0pPOBBIO
Y IPUPOJHOU CpEAE;

- YMETh MPOBOAWTH PAcUETHI IO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepI3YIONMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HAHUA IS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
cpencTBa MOMCKA,
aHaM3a "
WHTEpIpeTau
uH(popManun u
nH(OpMaIIMOHHBIE
TEXHOJIOTHH TUTSt
BBIIIOJIHEHUS  3a]a4
npo¢eCcCuOHATBHON
NEeSATENbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO TO3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAKTHKH,
OCHOBaHHOTI'O Ha Jarore KyJsTyp,
CIMOCOOCTBYIOIIET0 OCO3HAHUIO CBOErO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJIBTYphl ~ KaK  CpelCcTBa
B3aUMOJICHCTBUSI MEXIY JIIOJbMH U MO3HAHUS
MUDa;

- OCO3HAHUE LIEHHOCTH HAay4YHOW JeATeTbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITH MPOEKTHYIO H
UCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH J1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMHU TOJIy4eHUs! MH(pOpMAaLn
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIIATh IIOUCK, aHAJIN3,
CHCTEMATU3aLUI0 U HHTEPIPETALMIO

- yMeTb  IUIAHUPOBAaTh U
BBINOJTHSTh XUMUYECKHUH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  MpHU

HarpeBaHWM, TOJyYeHHE STHUIICHA
W  H3yYEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTHBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHaTypalus OelKoB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpEJCIATh  CPEay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
DKCIIEPUMEHTANBHBIC 33a4i 10
TeMaM "Merasnbl" 51
"HemeTamibl'") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




uH(popMaIyn Pa3IMYHBIX
dhopm mpecTaBiIeHNUs,

- CO3/1aBaTh TEKCThI B Pa3MYHBIX (hopMarax ¢
y4eTOM Ha3HaveHHsT MH(GOPMAIMU W IETICBOU
ay/IMTOpHH, BBIOMpAs ONTUMAIBHYIO (HopMy
TIPE/ICTABIICHUSI I BU3Y aJTH3aIIHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(OpPMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3allMOHHBIX 33/a4 C COOJI0JEHUEM

BHIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HABbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

00Opy/ZIOBaHUEM;  TMPEICTABISATH
pe3yJIbTaThl XAMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHUH  COOTBETCTBYIOIINX
peakimii  u  (GOPMYJIHPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOoB;

- yMeTh AHAITM3UPOBATH
XUMHYECKYIO uHpopMaIHIo,
MOJTy4aeMyto u3 Pa3HBIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHEeT u
apyrue);

- BJIAJETh OCHOBHBIMH METOHAMH
HAY4YHOTO TI03HAHUS BEIIECTB M
XUMHYCCKUX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI IO

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapakTepU3yIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIOBHSI) Ta30B, KOJUYECTBA
BEIIIECTBA,; HCIIOJIb30BaTh

CHUCTCMHBIC XUMHWUYCCKHNE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KHM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM

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

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBBIKaMH yq€6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNTIbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- TIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ WHAMBUAYaJIbHON padoThL;

- TIPUHUMATb LIEST COBMECTHOM JIeSTEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTH)KEHMIO: COCTaBJIATH IUIaH
NEUCTBUM, paclpenesiTh poiad C Y4EeTOM
MHEHHMH YYaCTHUKOB OOCYKHaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIOJHATH paboTy B
YCIOBUSIX ~ PEAIBHOTO,  BUPTYaJIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHMYECKOe

- YMETH IJIaHUPOBATh n
BBIIIOJIHATH XAMIYECKHI
SKCIICPUMCHT (npeBpaIueHI/m
OpPraHn4cCKux BCIICCTB npu

HarpeBaHUH, MOJyYeHUE STUJIEHA
W  H3y4YEHUE €ro  CBOWCTB,
KAQueCTBEHHbIE  pEaKkUUd  Ha
aNBJICTH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypaius OelKoB
Npd  HArpeBaHWM,  IIBETHBIC
peakiuu  OeNKOB;  MPOBOJUTH
peaknuy  HMOHHOTO  OOMEHa,
OnpeneNniTh  Cpeay  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakiuu Ha cyibgdar-, KapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHWISE; permiaTh
HKCIICPUMEHTAIBHBIE 3aJaull T10
TeMam "Merasnbr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAJILHbIMU
peryJsiTUBHbIMU J1eliCTBUAMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMAaTh MOTHUBBI U apryMEHTHI
Jronen npu aHaJIn3e
JeATENbHOCTH;

- IPU3HAaBaTh CBOE IPaBO M MPaBo
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHP C
TIO3UITMH JPYTOT0 YEJI0BEKa;

Apyrux
pe3yJIbTaToB

Jpyrux

"Hemeramibl") B COOTBETCTBHHU C
MpaBUJIaMH TEXHUKHU
0€3011acCHOCTH TIPH OOpAIICHUH C
BEILIECTBAMH U JIaOOPaTOPHBIM

000pyJIOBaHUEM;  MPE/ICTABISTH
pe3yJIbTaThl XUMHYECKOTO
JKCIepUMEHTa B (popme 3amucu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii  u  (QOpPMYIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPaHECHHIO KYJIbTYypbl, TTOHUMAaHUE BIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKPYKaroLel cpezpl, | SKOHOMUYECKAX — IPOLECCOB HA  COCTOSHHME | MHPA, POJIK XUMHUHU B MO3HAHUH
PeCypCcocOepEKEHUIO, TIPUPOHONM U COLIMAIBHOM CpEeJlbl, OCO3HAHUE | SBJICHUU MIPUPOIBI, B
IIPUMEHATH 3HAHUS II100aJIBHOTO XapakTepa 3KOJIOTHYECKHUX q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
06 W3MeHeHuu | Ipooiem; KYJIBTYPbI JINYHOCTH, ee
KIMMATa, MPUHLMNGI | - [UIAHAPOBAHHUE U OCYIICCTBICHHE JICHCTBUM B (yHKIIMOHATBHON TPaMOTHOCTH,
GEPEIKITHBOTO OKPY KAIOIIeH cpelic Ha OCHOBE 3HAHWS LiCJICH | HEOOXOMUMON  JUIsl  pelIeHUs
IIPOHM3BOJICTBA, YCTOMYUBOIO pa3BUTHUS YEJIOBEYECTBA; | PAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATh B | BDEM OKpYXKAOIIEH Cpene; OTHOLUCHHS K CBOEMY 310POBbIO
Ype3BBIYAIHBIX - YMCEHHE MPOTHO3UPOBATH | U IPUPOIHOU CPELE;
CHTYAITHSX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - YMETh COONIofaTh MpaBuiia
TIOCJICZICTBHS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JEWCTBUM, IPEIOTBPAILATD UX; MOBEJICHUS B OBITY U TPYIOBOU
- pacIMpeHne OIIbITA JIEITEIbHOCTU | JEATEIBHOCTH B LETSIX
JKOJIOTUYECKOW HAITPABJIEHHOCTH; COXPAaHEHHUsI CBOETO 3/I0pOBbS U
- OBJIAJICHUE HaBbIKaMH Y4EOHO- | OKpYXKaroIieil MPUPOIHON CPEIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON W COLIMAJIbHOH YUMTBIBaTh OIIACHOCTH
NEATCIIBHOCTH, BO3/CHCTBUS Ha JKUBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEIIECTB, MMOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIOITyCTUMOW KOHIICHTPALUH
IIK 2.4. - yYMEHHE ONpeAeniaTh KOHCTPYKTHUBHBIE | - COPMHPOBATH MPEICTABICHUS:
PazpabarreiBath OCOOCHHOCTH TIPH CTPOWUTEIHCTBE >KEJIE3HBIX | O CBOMCTBAX METAJIOB, CIUIABaX,
TEXHOJIOTUYECKHE JIOpOT, PEMOHTE M TEKYIIEM COAECPKAHUMU | BUAAX  KOPPO3HH, obmacTu
MPOLECCHI YKEJIE3HOIOPOKHOTO MYTH; MIPUMEHEHUST HEMETANIMYECKUX 1
MPOU3BOACTBA - TNOHHMMAaHHME TEXHOJOTHMYECKUX IMPOLECCOB | KOMIIO3UIIMOHHBIX MaTepHAIOB,
PEMOHTHBIX ~ PabOT | MPOU3BOJICTBA PEMOHTHBIX pabot | BUAaX MW CBOMCTBaxX TOILUIMBA,
YKEJIE3HOOPOKHOTO | HKEJIE3HOIOPOKHOTO IYTH U COOPYKEHUI CMa30YHbIX u 3alIUTHBIX
IyTH U COOPYKEHUM. Marepuanax, CBOMCTBAX
HEOPraHUYECKUX u

OpPraHMYECKUX COCOUHEHHUU INpH
CTPOUTEIILCTBE JKEJIE3HBIX JI0POT,
pEMOHTE nu TEKyIIEeM
COJIEP’)KAHUU KEIIE3HOLOPOKHOIO

MyTH.




B pesynbrare ocBOeHMs MporpamMmbl yu4eOHOro MpeiMeTa peaqu3yercs nIporpaMma BOCIUTAHUS,
HarpasiIeHHas Ha (POPMUPOBAHUE CIIEAYIONIMX JIMYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposBasiouInil akTUBHYIO I'Pa)IaHCKYIO MO3ULINI0, JEMOHCTPUPYIOIIMM PUBEP)KEHHOCTD
IIPUHLMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTHBHBIA M YYacCTBYIOIIMHA B
CTYZICHYECKOM M TEPPUTOPHAILHOM CAMOYIIPAaBICHHHM, B TOM YHCJIE Ha YCIOBHUAX T0OPOBOJILYECTBA,
IPOAYKTUBHO B3aUMOJICHCTBYIOIINI U Y4aCTBYIOLIUI B €SI TEIbHOCTH OOIIECTBEHHBIX OPraHU3aLHiA.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIUNA YBaXXEHUE K JIFOJSM TPyJa, OCO3HAIOIIHUN IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHPOBAHUIO B CETEBOM cpene JUYHOCTHO U
poheccCuoHaNTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAAY.

JIP 16 IlpuoGpereHne 0Oy4arOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUH O TpaBUIAX BEIACHUS
HKOJIOTHYECKOTO 00pa3a KU3HU O HOPMax M TPAAUIUAX TPYIOBOU NEATEIHHOCTH YelIOBEKa O HOpMaxX U
TpaJULIUAX MOBEICHUS YeI0BEeKa B MHOIOHAI[MOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 HonyquHe O6y‘laI-OH_II/IMI/IC$I BO3MOXHOCTH CaMOPACKPLITUA U CaMOpCain3alus JTAIHOCTH.

JIP 30 OcyuiecTBIAoOMUNA TMOUCK M HCHOJb30BaHUE WHGOpMAIMU, HEOOXOJUMOM s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMIHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJIEP)KAHUE YUYEFHOU JJUCIIUILIIAHBI

2.1 O0bem yueOHON AMCHMINIMHBI M BUIbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0BEéM B yacax

O0bém o0pa3oBaTebHOM NPOrpaMMbl y4eOHOM AU CHMIIIMHBI

108
B TOM YHCIIE:
OcHoBHoOE coepxaHue 72
B TOM YHCIIE:
JICKIIMH, YPOKHU 34
camocTosITeNbHast paboTa 36
[IPAKTUYECKUE 3aHATHS 28
nabopaTopHbIC 3aHATHUS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.U..
TeopeTudeckoe o0yueHue 34
MPAKTUYECKHE 3aHITHS 28
nabopaTopHbIE 3aHATHUS 10
KOHTPOJIbHbIE PadOTHI 2
B coomgeemcmeuu ¢ yyeOHbiM niaanom no umozam I cemecmpa ammecmayus
npo6ooUmMCcs 8 hopme KOHMPOJILHOU pabdomul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTn4yecKMi IJIAH U COJePKAHUE YIeOHOM TUCIUTIIUHbBI

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue y4e0OHOIro MaTepHuasia, IPaKTUYeCKUE U JIa00paTOPHbIE 3aHATHS,
caMoCTOsITeIbHasi padoTa 00y4yaoumuxcs

O0BbeM
yacoB

dopmupyembie
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHbIE
pe3yabTatsl (JIP)

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/4

Tema 1.1 CtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
[epuoInUYecKas cuctema
XUMHUYeCKuX djiemeHToB ..
Menneneesa

1.1.1 OcHOBHBIC IOHATHS ¥ 3aKOHBI HEOPTraHUYECKOH U 001Iei xumun. [leproaudeckas
cucreMa xumudeckux 3nementoB /.M. MenaeneeBa. CTpoeHnue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemeHHas: MOJIeTb CTpOeHUs] aroMa. CHUMBOJIMUECKUMN SI3BIK XUMHUU. XUMHYECKUM SJIEMEHT.
OnekTpoHHas KoHGuUrypanus aroma. Kraccudukaiuss XMMUYECKUX 3JEMEHTOB (s-, p-, d-
3JIeMEeHTHhI). BaneHTHble 271eKkTpoHbl. BajgeHTHOCTb. DeKTpOoHHAs NPUpPOJa XUMHUUECKONU CBSI3H.
DNEeKTPOOTPUIIATENILHOCTh. BUIbI XUMHUUECKOI CBsI3M (KOBAJECHTHAs, HOHHAS, METaJUTHUecKasl,
BOJIOPOJIHAS) ¥ CIOCOOBI €€ 00pa30BaHMSL.

[leprommueckast cucrema xumuueckux siemeHToB J[M. MenaeneeBa. PU3MUECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAYyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. [Ipornossr [I.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CamocrosiTeibHas padota odyuarommxces Nel

Koncnekr, mnoxaroroBka cooOmieHuit Ha Tembl 1o BbeIOOpy: HaHoTexHonorus kak
MIPUOPUTETHOE HAIPABIICHUE Pa3BUTHS HAYKHW W Mpou3BojcTBa B Poccuiickoit denepanuy;
PaguoaktuBHOCTE. Mcnonp30BaHME pagUOAaKTUBHBIX HM30TONOB B TEXHUYECKUX IIEJIAX.
PeHTreHoBckoe H3JIydeHHE U €ro HCIIOJIb30BaHWE B TEXHUKE M MeauiuHe. Pemienue
TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX 337ad MO BOMNPOCAM: OCHOBHBIE IOHATHS XHUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJauyd Ha HaXOXKJIEHHE OTHOCHTEIHHOU
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOIM XMMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.

1.1. 2 Ilpaktudeckoe 3ansitue Nel PerieHue NpakTUKO-OPUEHTHUPOBAHHBIX PacUETHBIX
3a7ay 1o Teme: "OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI W pacyeThl [0 YpPaBHEHUSAM

OK 01 OK 02
[IK 2.4.




4

XUMHYECKUX peakiui'”

IIpodgunbHbie U npodeccHoOHANbHO 3HAYHMMBbIE 3JIEMEHTBI COAEpPKAHHUA: XUMUYECKUE
SBJICHUS B OCHOBE TEXHOJIOTMYECKHUX OIepaluil Ha NPEeANpUATUAX KEJIEe3HOIOPOKHOIO
TpaHCIOpTa (HaIlaBKa PU PEMOHTHBIX paboTaxX, HAHECEHHUE JTAKOKPACOUHBIX MOKPBITUH).

JIP 2,4,16,23,30

CamocrosiTesibHasi padoTa o0ydarmmxcs Ne2

[TonGop, ananu3 u npeoOpa3oBanue yueOHOTro Marepuana. [{oaroTroBka cooOMICHHIT HA TEMBI
o BeIOOpY: McTopusi pa3BuTus XuMu4eckoil Hayku B Poccun; Benmukue xumuku Poccuu;
Kuznub u aestensHocts .M. Menpaeneena.

1.1.3 IIpakTnuyeckoe 3aHaTHe Ne2 PenieHue NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agay no teme: Ilepuonmnueckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
Crpoenue atoma

[popuiabHble u npodeccHOHATBHO 3HAYUMbIE 3JIeMEHTHI coaepxkanus. OCHOBHBbIE
XUMHUYECKHE 3aKOHBI, TCOPUU M YUEHHUS CHOCOOCTBYIOT Oojiee MOTHOMY M OCO3HAHHOMY
MOHUMAHUIO XUMHUYECKUX MPOILIECCOB A (OPMHPOBAHUSI HAYYHOTO MHUPOBO33PEHUS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pacyeTOB M PEIICHUS MHOTHUE pacyeTHbIe 3a/adyd
MPAKTUYECKOT0 U TEXHOJOTUUECKOT0 3HAUCHHUSI.

OK 01 OK 02
1K 2.4.
JIP 2,4,16,23,30

CamocrositenbHas padora odyuyarommxcs Ne3

[Toxn6op, ananu3 u nmpeoOpa3zoBanue yueobHoro marepuana. [loaroroBka cooOIeH T Ha TEMBI
no BbIOOpPY: PagnoakTuBHOCTH. Vcronib30BaHHE pajiOaKTUBHBIX M30TOMOB B TEXHUYECKHUX
OeIsax. Pentrenosckoe H3JTYYCHUE U €0 UCIIOJIb30BAHNEC B TCXHUKEC U MCIUITUHEC.

1.1.4 IlpakTnyeckoe 3ansitne Ne3d PemieHue sKCiepuMEHTAIBHBIX 3aJad IO TeMe: Turmbl
XUMHUUYECKHX CBS3eH. THUMBI KPUCTAIIIMUECKUX PELIETOK

IIpodguabHbie M NPodecCHOHATBHO 3HAYMMBbIE YJIEMEHTHI colaep:kanus. KommiekcHble
COEIMHEHUS HCIIONB3YIOT JJIi OKPAacKM 3[aHHil, COOpYKEHMH, 00OpYyIOBaHUS M IyTEBBIX
MalluH

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

CamocrosiTeibHas padoTa odyuaromuxcs Ned
[Tox6op, ananu3 u mpeodpa3oBaHue yueOHOro MaTepuaa.

Pa3znen 2. Xumuueckue peakuuu

10/5

Tema 2.1 Tumnel XUMHUYECKUX
peakuui

2.1.1 Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKINI HEOPraHMYECKUX COCTUHEHHM

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




1 2 4

Conep:kanue y4eOHOro MaTepuaa
Knaccudpukanus um TUnbl XMMHUYECKMX PEAKUMH C yd4acTHEM HEOPraHMYECKHX BEIIECTB.
CocraBneHue ypaBHEHUH peakLUi COEIMHEHMs, Pa3jIoKEHMsI, 3aMelleHusl, oOMeHa, B T.4.
peaKLMii TOPEHUs!, OKUCIICHUS-BOCCTAHOBIICHHSL.
VpaBHEHUsI  OKUCIIEHUSA-BOCCTaHOBiIeHUs.  CtemeHb  okucieHus.  Oxkucnurtens U
BocctaHoBUTeNb. CocTaBieHHE M YPaBHHUBAHUE  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IPUPOJIE, IPOU3BOJICTBEHHBIX IpOLIeccaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrositeibHas padora o0y4yarommuxcs NeS
AHanu3 1 npeodpazoBaHre yueOHOM HHPOPMAIIUH.
2.1.2 IIpakTnuyeckoe 3ansitue Ned PerieHue SKCIEpUMEHTAIbHBIX 3ajad IO TEME:
"OKHMCIUTEIbHO-BOCCTAHOBUTEbHBIE pEaKuu"
IpopuiabHbie W NPOPecCHOHATBLHO 3HAYHUMbIE JJIEMEHTBHI COAep:KAHMsl. 3HAYCHHE OK 01 OK 02
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIX ~ PEaKIMid B TNPUPOJE HM  HA  MPEIIPUATHIX IK 2.4.
KENe3HOIOPOKHON oTpaciiu. OKUCIUTENbHO — BOCCTAHOBUTEIbHBIE MPOIECCHl KaK OCHOBA JIP 4,16,23,30
IIPOLIECCOB KOPPO3UH METAIUIOB, pa00Thl XUMUYECKUX HCTOUHUKOB TOKA U aKKYMYJISITOPOB U
T.JI.
CamocrosiTeibHas padoTa odyuyarommxcs Ne6
[Ton6op, ananu3 u mpeodbpazoBaHue yueOHONH HHPOPMAIUH.

Tema 2.2 DiiekTpoJMTHYECKAs 2.2.1 PacTBOpeHue Kak (PU3NKO-XUMUYECKUII Mpoliecc. OK 01 OK 04

AUCCONHALMSA W HOHHBIH 00MeH 1K 2.4.

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa

Teopus a51eKTpoIUTHYECKON auccounanuu. MoHbl. DeKTpOoInThl, HEANEKTPOIUThI. Peakiyu
MOHHOTrO oOMeHa. CocTaBiieHUE peaklMii HOHHOTO 0OMEHA MyTEM COCTAaBJIEHMSI UX MOJHBIX U
COKpAIlCHHBIX HOHHBIX ypaBHEHUI. KNCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl Ha COCTABICHUE
VMOHHBIX PEaKLUH.

[TpakTH4eckoe UCI0IB30BaHNE PEAKIIU HOHHOTO OOMEHA U THPOJIN3a B TEXHOJIOTUYEeCKUX
nponeccax  eJIe3HOJLOPOXHOTr0 TpaHCIIoOpTa. [Tonatua: raJbBaHOCTEr U,
raJlbBaHOIJIACTUKA, UX IPAKTUYECKOe 3HaUYEeHHe B XKeJIe3HOL0POKHOM X034UCTBE.

CamocrositeibHas padora o0yuyarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW mHopmanuu. IlogroroBka cooOuieHuil Ha TeMmy IO
BbIOOpY: IIpakTHueckoe NpHUMEHEHHE D3JIeKTpoJin3a: pauHUpOBaHHE, TrajbBAHOILIACTHKA,




TaJIbBaHOCTCT U

2.2.2 JlaGopatopHoe 3ansitue (padora) Nel "lccienoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBopoB. Teopus 31E€KTPOJUTHUECKON Jucconuranuu’
IIpoduabHbie U NpodeccCHOHATBHO 3HAYNMBbIE 3JIEMEHTBI COiepPKaHus. AKKyMYJISITOPBI:

NPUHIUI UX paboThl, UX IPUMEHEHHUE IPU CTPOUTEILCTBE U PEMOHTE JKEJIE3HBIX JOPOT.

OK 01 OK 04
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHasi padoTa o0ydyarmmxcs Ne§
AHanu3 u npeoOpa3oBanue yueOHOM HH(MOpMAIIUH.

2.2.3 JIaGopaTopHoe 3aHsiTHe (padoTa) Ne2 "Peakuuu noHHOTO oOMeHa. ['uapoaus coneit"
I[IpopuibHbie 1 NPo¢ecCHOHATBHO 3HAYMMBbIE JJIeMeHThI cojep:xkaHus. [[pumenenue Ha
YKEJIE3HOJJOPO’KHOM TPAHCIOPTE PEeaKIIMK HOHHOTO OOMEHa JIJIsl yMSTYeHUSI BOJIbI (CHUKCHHE
KoHIeHTpauu HoHoB Ca’" m Mg?"). Tuapomus Ha HpeANpPHATHAX KEIE3HOAOPOKHOIO
TPAHCIIOPTA.

OK 01 OK 04
1K 2.4.
JIP 4,16,23,30

CamocrosiTeibHas padora odyuyarommuxcs Ne9
AHanu3 1 mpeodpazoBaHue YyueOHOM HHPOPMAIIUH.

Pa3nen 3. CTpoeHne BemecTBa H CBOMCTBA HEOPraHUYECKUX BeleCTB

14/7

Tema 3.1
HOMEHKJIaTypa 5
HEOPraHUYECKHUX BEILECTB

Knaccuduxkarus,

CTpOCHHE

3.1.1 OcCHOBHBIE KJIACCHI CIOKHBIX HEOPTAaHUUECKUX COCANHEHUH.

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

Conep:xxanue yueOHOro MaTepuasa

[Tpenmer Heoprannuyeckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cloxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIB,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWYECKHX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucrammuueckue u amopgHble BemiecTBa. THUIBl KPUCTAIMUYECKUX PELIETOK
(aToMHasi, MOJEKyJspHasi, MOHHAs, MeTalJIMuecKkas). 3aBUCUMOCTb (PH3UYECKUX CBOWCTB
BEUIECTBA OT THUIIA KPHUCTAUIMYECKOM pPEMIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHJA XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW pemeTku. [IpuunHbI
MHOTr000pa3usi BeleCTB

CamocrosiTeibHas padota odyuarommxcsi Nel0
Ananus u npeobpazoBaHue yueOHOM nH(GOpMAIHH.

3.1.2 IIpakTnuyeckoe 3ausitue NeS PemeHne skcrieprMEHTANBHBIX 3a4a4d 10 TeMme: Uucreie
BEIIECTBA U CMECH. [luCniepCHBIE CUCTEMBI.

IIpopuibHble U NMPOPecCHOHATBLHO 3HAYMMBIEC JJIEMEHThbI colaep:kaHus. [IpuMeHeHue
CMOJI ¥ OUTYyMa IPU CTPOUTENILCTBE U PEMOHTE JKEJIe3HBIX JJOPOT

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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CamocrosiTesibHasi padoTa o0yuyarommxcs Nell

[Ton6op, ananu3 u npeodbpa3zoBanue yueOHOro marepuaina. Iloaroroska cooduieHnii Ha TeMy
no BbIOOpPY: AMmopdHbIe BeliecTBa B MpUpOJE, TexHHKe, ObiTy; [lmazma — dyerBeproe
COCTOSTHUE BeIIecTBa; [ pyOoaucIiepCHBIE CHCTEMBI, WX KJIACCU(UKAIMS U UCIOJIh30BAHUE B
npodeccuoHaNbHOM nesiTeNIbHOCTH; [IpuMeHeHe cyceH3uil 1 SMyJIbCUN B CTPOUTENILCTBE.

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOICTBa HEOPTraHUYECKHUX BEIIECTB

3.2.1 Meramisl. [lonoxenue B IICXD JI.1. Menneneesa, ocobeHHocTu ctpoeHusi. Kopposus
MeTaIoB. MeTo bl 3aIUThl KOHCTPYKIUH MOJBIYKHOTO COCTaBa

OK 01 OK 02
I1K 2.4.
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

Mertamibl. OOmme ¢u3nveckne U XUMUYECKHEe CBOMCTBA MeTayuioB. CIOCOOBI MOTydeHHS.
3HaueHUE METAVIOB M HEMETAUIOB B IPUPOAEC M IKU3HEACIATEIBHOCTU YEJIOBEKa H
opranu3mMoB. Koppo3usi MeTamioB: BHIbl KOPPO3UHM, CHOCOOBI 3alUTBl METANIOB OT
KOppO3HHU

CamocrosiTeibHas padora odyuarommxcs Nel2

[TonGop, ananu3z u mpeodpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOmieHuit Ha
TeMy 10 BbIOOpY: JKeme3o — Kak OCHOBHOH KOMIIOHEHT MHOTHX CIUIaBoB. I[IpumeHenme
METAJIJIOB M MX CIJIaBOB B KAaueCTBE KOHCTPYKLHMOHHBIX MaT€pUaJIOB HAa MPEANPUATHAIX
JKEJIe3HOJOPOKHOTO TpaHcnopra. Koppos3uss MeTanioB, OCOOEHHOCTH KOPPO3HOHHBIX
IPOIIECCOB, MPOUCXOIAIINX Ha 00BEKTAX JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTauuii Ha TeMy IO BbIOOpY: McTtopus monydeHus U NpOHU3BOJACTBA
amoMuHusa. Poilb  MeTauloB B MCTOPUM  YENIOBEYECKOW NMBWIM3auMU. Mcropus
OTEYECTBEHHOW YEpHOW MeTaulypru. MCTopuss OTEe4eCTBEHHOW LBETHOW METaJUIypIHH.
XuMHUsT METaJuUIOB B MOeW NpoQecCHOHANbHON JesITeIbHOCTH. 3aBUCUMOCTh CKOPOCTH
KOPpO3UH OT YCIOBUU OKpyxkaromieh cpeasl. Kimaccudukamuss KOppo3uu METaIOB IO
pa3nn4HbIM npu3HakaM. Croco0bl 3alIUThl METAIIOB OT Koppo3uu. [Ipon3BoacTBO UyryHa u
CTaJIH.

3.2.2 IIpakTudeckoe 3aHaTHe Ne6 PemieHue OSKCIEpUMEHTAIBHBIX 3ajad IO TEME:
"Merauibr"

IIpopuiabubie M NpopecCHOHANBLHO 3HAYUMbIE JJIEeMEHTBI coaep:kaHus. IlyreBoe
XO03sMCTBA KaK OCHOBHOW TIOTPEOWTENb IBETHBIX METAUIOB Ha JKEJIE3HOIO0POKHOM
Tpancnopte. CriocoObl 3alUTh METALJIOB OT KOPPO3HHU

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

CamocrosiTeibHast padora odyuarommuxcs Nel3
PemeHne mNpakTHKO-OPUEHTUPOBAHHBIX 33JaHUK Ha CBOMCTBA, COCTaB, NOJYYEHHE M
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0€30I1aCHOC UCHOJIHL30BAHUEC METAJIOB B 6BITy n HpElKTPI‘-ICCKOfI JACATCIIBHOCTH YCJIOBCKA.

3.2.3. Hemeramel. [lonoxxenne B [ICXD JI.M. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Copaepxxanue yuyeOHOro MmarepuaJia

Hemeranner. OOmme ¢usnueckne M XUMHYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccuduxanus u HOMEHKIATypa COCIUHEHUN
HeMeTauloB. [IpyuMeHeHMe BaXXKHeWMIUWX HeMeTa/VIOB U HX COeJMHEHUU B
YKeJIe3HOL0P0KHOM X03aUCTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJE

CamocrosiTenbHas padota odyuarommxcs: Nel4
ITon6op, aHanu3 u npeodbpazoBaHue yueOHOW HHPOPMALIHH.

3.2.4 IIpakruyeckoe 3aHaTHe N7 PelieHue OSKCIEepUMEHTAIBHBIX 3ajad IO TEME:
"Hemeraiisr"

IIpodunbHbie U npodeccHOHAIBHO 3HAYUMBbIE 3JIeMEeHThI coaep:xkaHus. lIpuMenenue
KpUNTOHa B ¢apax MNOABMXKHOTO cocTtaBa. PTOp — KOMIIOHEHT JKUJAKOM CMa3zka Juis
YMEHbIIEHUS TPEHUS JeTalled U Y3JI0B MYTEBbIX MAIIHH.

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

CamocrositenbHas padora ody4yaommxcest NelS

PemieHne mNpakTHUKO-OPUEHTUPOBAHHBIX 33JlaHUA Ha CBOWCTBA, COCTaB, IOJy4EHHE U
6e30IacHOe HCI0JIb30BaHHE HEMETAIOB B OBITY M MPAKTUYECKON JEATENIbHOCTH YeJIOBEKa.
[logroTtoBka cooOmieHudt Ha TeMy 1o BbiOOpy: [IpuMeHeHHe HeMeTaluloB B
JKEIE3HOAOPOKHOM X03s1cTBE. [IpaBuiia nepeBo3KH HEMETAJUIOB 110 JKEJIE3HOU JOPOTe.

Tema 33 Nnentudukanus
HEOPraHMYeCKUX COETMHEHUIN

3.3.1 'eneTrnueckas CBsA3b HEOPraHUYECKUX COETMHEHUI
Hrorosasi koHTpoJbHasi pabora Nel

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Coaep:xxanue yueOHOIro MaTepuaJa
XUMUYECKHE CBOMCTBA OCHOBHBIX KIACCOB HEOPraHMYECKUX BeUIeCTB (OKCHJIOB,
TUAPOKCUIOB, KHCIOT, COJIed U Jp.). 3aKOHOMEPHOCTH B WM3MEHEHHU CBOWCTB IMPOCTHIX
BEIIECTB, BOJOPOIHBIX COENWHEHWH, BBICHIMX OKCHIOB U TUAPOKCHUIOB. MaeHTtuduxarus
HEOPTraHMYECKUX BEIIECTB C HCIOJB30BAaHMEM UX (DU3HKO-XMMHUECKUX CBOMCTB,
XapPaAKTCPHBIX KAUYCCTBCHHBIX peaKuHﬁ

Hmoz 1 cemecmpa: MaxkcuManbHas yueOHast Harpy3ka (Bcero)
OO6s3aTenbHas ayAUTOpHas yueOHasi Harpy3ka (BCero)
NPAKTUYECKHE 3aHATHS

48

32

14




nabopaTopHble 3aHATHS (PaOOTHI)
camocTosTelbHas paboTa
KOHTpOJIbHast paboTa

16

Pasnea 4. Ctpoenue u cBoiicTBa Opr

AHUYECKHX COeTUHEHMH

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

4.1.1 IlonsiTre 00 OpraHUYECKUX BEIIECTBAX, UX IPUMEHEHHUE Ha KEJIE3HOU Topore.

OK 01 OK 02
I1K 2.4.
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

IlosiBieHre M pa3BUTHUE OPraHUMYECKOW XMMHM Kak Hayku. IIpeamer OopraHu4eckol XUMMH.
MecTo M 3HaueHUE OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpANOK COEJUHEHHs AaTOMOB MOJIEKYJE€ COIJIaCHO HMX BaJCHTHOCTH.
[TpuMeHeHNnEe OpraHMUYECKUX BEILECTB Ha JKEJIE3HOU opore

CamocrosiTeibHast padota odyuarommxcst Nel6
[TonGop, ananu3z u mpeobpazoBanue yueOHOU mHpopmanuu. [logroroBka cooOiieHuil Ha
TeMsl 10 BbIGOPY: JKumsub u gestensHocTh A. Kekynme. JKusup u jmesrensHocts M.
bepuenuyca. XKusnp u gestensHocts O. Bennepa.

4.1.2 Teopus A.M. bytneposa. Knaccudukaius opraHu4ecKux BEIecTB.

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa

[TonmoskeHUs TEOPHH XUMUYECKOTO CTPOEHHUsS opraHudeckux coeanHenuid A.M. Bytiepona.
YTIepoaHblid CKelneT OpraHuuecKOl MONEKYIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO
crpoeHust Monekyn. M3omepust u u3omepsl. [lonstTe o dyHKuMOHanbHON rpymme. Pamukan.
[TpuHIMITEI KIacCU(PUKAIIMK OPTraHUYeCKUX COeNWHEeHUH. MexayHaponHas HOMEHKIarypa u
MPUHIIMITB] HOMEHKJIATYPbl OPraHUYeCKUX COSTMHEHHUN

CamocrositenbHas padora odyuyarommxcest Nel7

[TonbGop, ananm3 u mpeoOpazoBanue yueOHOUM mHpoOpmarmu. [loaroToBka cooOmieHWit Ha
TeMy 1o BbIOOpY: Kuznp u gearensHocth A.M. BytnepoBa. XXusue u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIMHEHUN

4.2.1 AnkaHbl: COCTaB, CTPOCHHE, TOMOJIOTUUECKHH PSI.

OK 01 OK 02
[1K 2.4.
JIP 4,16,23,30
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Conep:kanue y4eOHOIro MaTepuaa

[TpenenpHBIC YIIIEBOAOPOLI (AIKaHBI M MHUKIOANKAHBI). (OCOOEHHOCTH KIACCH(PUKAIUU H

HOMEHKJIATypbl, H30MepHsi, (U3MUECKHEe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI

noigyueHus. [opeHume MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B

MPOMBINIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAX0XKIEHUE B MIPUPOIEC

Y IPUMEHEHHUE AJIKAHOB.

CamocrosiTesibHasi padora o0ydarwmmxcs Nel8

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WHpopmammu. [loaroroBka cooOmieHM Ha

TEMy IO BBIOOPY: ODKOJOTMYECKHE AacleKThl HCIOIb30BAHUS YIIEBOJAOPOIHOIO CHIPHSI.

XUMHS YIIEBOJIOPOJAHOIO ChIPbsl M MOSI OyAayliasi CielUaIbHOCTb.

4.2.2 IlpakTn4yeckoe 3anHsiTue Ne8 PerieHue SKCIEpUMEHTANIBHBIX 3ajad IO TeEME:

"CpaBHHUTENIbHAS XapaKTEPUCTHUKA METaHa U ATaHa"

IIpopunibHble M NpPoecCHOHATBLHO 3HAYUMbIC 3JIEMEHTBbI coiep:xkaHus. Kujakue OK 01 OK 02

YII€BO0POAbl (OCH3MHBI, KEPOCUHBI, COISIPOBBIE Macila, Ma3yT) - B KaueCTBE IOPIOYEro B [IK 2.4.

JIBUTaTEeNsIX BHYTPEHHETO CTOPAHMS MOJBHXKHOIO COCTaBa KEJIE3HOAOPOKHOIO TPAHCIIOPTA. JIP 4,16,23,30

Trepabie yrieBogoposl (mapaduHbl) — KOMIIOHEHTBI JKUJIKAX CMa30K, UCIOJb3YEeMbIX IS

CMa3KHU TPYILLUXCS y3JI0B U JIeTajell NyTeBbIX MAlIUH.

CamocrosiTeibHast padota odyuarommxcst Nel9

BbluucieHusi mo ypaBHEHUMIO XHMMHYECKOM peakUuuu (Maccbl, 06beMa, KOJIMYeCcTBa

MCXOJJHOTO BelllecTBa MJIM MPOAYKTA peakUUu MO0 U3BECTHBIM Macce, 00BbEMY,

KOJIMYECTBY OJTHOTO U3 UCXOJHbIX BEIECTB UJIM NPOJYKTOB peaKI[UH).

4.2.3 Anxensl, ankaaueHbl. CocTaB B 0COOEHHOCTH CTPOCHUS OK 01 OK 02

K 2.4.

JIP 4,16,23,30

Copaeprxxanue y4yeOHOro MmaTrepuaJia

HenpenenbHuble (ankeHbl, aJKUHBI M ankagueHbl). OcoOeHHOCTH KIacCU(PHUKALUU U
HOMEHKJIATypbl, H30MepHsi, (U3MUECKUe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nosydyeHus. ['opeHue aieTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATypHOTO IUTAMEHHU JUIS
CBapKu U pe3ku MeTayioB. [IpakTuyeckoe MpPUMEHEHHE aJKEHOB M ajKaJUeHOB B
JKEJIE3HOJOPOKHOM XO3SMCTBE

CamocrosiTeibHast padota odyuarommxcsi Ne2(
[Tox6op, ananu3 u mpeodbpazoBaHue yueOHONH HHPOPMAIUH.
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4.2.4 IlpakTn4yeckoe 3anHsiTue Ne9 PemieHue SKCIEpUMEHTANBHBIX 3ajad IO TeEME:
"IlosrydyeHne 3TUIIEHA U U3YyUYEHHUE €ro CBOMCTB"

IpopuiabHble U NMPoecCHOHAIBHO 3HAYUMBbIE JIEMEHThI coaep:kaHus. [IpumeHeHus
[OJIMMEPOB Ha MPENNPUATHIX >KEIE3HOMOPOXNKHOIO TpPAHCHOpTa JUIsl AJIEKTPOM3OJISALIUY,
PYKaBOB TOPMO3HOM CHCTEMBbI IyTEBBIX MAalllWH, MIPUBOAHBIX pEMHEM, 500HUTOBBIX COCYJIOB
AKKYMYJISITOPOB, AETAJIECH U 3alUTHBIX NOKPHITUH Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE

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

CamocrosiTesibHasi padoTa o0yuyarommxcs Ne21

Brruncnenust no ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO
BEIIECTBA WUJIM MPOJAYKTa PEaKIMM MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOJYKTOB PEAKIINH).

4.2.5 IIpakTtnuyeckoe 3ansitue Nel() PenieHue 5KCIIEpUMEHTAIBHBIX 3aJad IO TEME:
"AueTuieH u ero romojaoru” (AJIKUHbI)

IIpodunbHbie 1 NMpodeccHOHANBLHO 3HAYMMbIE JJIEMEHTHI coaepxkaHus. lIpuMmeHeHue
MOJIUMEPbl HA OCHOBE IIPOM3BOJHBIX AJIKMHOB B KAa4E€CTBE M3OJISILMM 3allUTHBIX 000J0YEK
KaOeNbHbBIX W31 U MPOBOAOB, BHYTPEHHEH OTAENKH MyTEBbIX MAIIUH

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

CamocrosiTeibHast padora o0yuarommxcs Ne22

[TonGop, ananu3z u mpeobpazoBanue yueOHOW uHpopmaimu. [logroroBka cooOmieHuil Ha
TeMy m0 BbIOOpy: [IpuMmeHeHWe amneTHieHa W €ro TOMOJIOTOB Ha MPEINpPUSTHIX
KeJIe3HOI0OPO’KHOTO TPAHCIOPTA.

4.2.6 Apennl. CoctaB, CTpOEHHE, [TOJIyYEHUE

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa
OcoOeHHoCTH KJIacCU(PUKAMM W HOMEHKIATyphl, H30Mepusi, (u3nueckue CBOMCTBA,
XHUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUEHUsI.

CamocrositeibHas padora o0yuarommxcs Ne23

[TonbGop, ananm3 u mpeoOpazoBanue yueOHOUM mHpopmaruu. [loaroToBka cooOmieHWit Ha
TeMy 1o BbIOOpYy: IlpuMeHeHme apeHOB M HMX TOMOJIOTOB Ha MPEIIPUATHIX
JKEJIE3HOJJOPO’KHOTO ~ TpaHCIOpTa.  TOKCMYHOCTH  apOMAaTHYECKHUX  YIJIEBOJOPOJIOB.
S mOXUMUKATHI.

4.2.7 Tlpaktudeckoe 3ansaTue Nell Pemenue skcrnepUMEHTaIbHBIX 3a7a4 MO TEME:
"CpaBHHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"
[IpoduibHbie U npodeccHOHATBHO 3HAYHUMbIE JJ1eMeHThl cojep:kanus. OQHOATOMHbIE

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




2

CHUPTBl — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEPHUAJIOB HAXOASAIIUX CBOE IPUMEHEHHUE B
KENE3HOIOPOKHOM XO3SIHUCTBE (KpacKa JJIsi MOKPBITUS MyTEBBIX MAIWH; TUIACTH(HUKATOPHI,
IPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BIIATOCTOMKUX JETANSAX MYTEBbIX MALIUH U T.X.).
[TpuMeHeHre STUIICHTIINKOIS U TIMIEPHHA B KaueCTBE aHTU(PHU30B B paauaTopax CHUCTEM
OXJIAKJCHUS JABUraTeled BHYTPEHHEIO CrOpaHus; THAPABIMYECKHX, TOPMO3HBIX H
3aKaJOYHBIX JKUJAKOCTEH B IIOABM)KHOM COCTAaBE JKEJIE3HOJOPOXKHOIO TPAaHCIIOPTA.
ITpakTHdeckoe 3HaYCHNE AaPOMATUYECKUX CIIUPTOB U UX IMPOU3BOIHBIX B XKEIE3HOAOPOKHOM
xo3sucTBe. [lepeBo3ka 1 MapKUPOBKA CIIMPTOB 110 JKEIE3HOU JOPOTre

CamocrositenbHas padora od0y4yaommxcs Ne24

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMy 1o BbIOOpY: [IpakTHueckoe 3HaYeHHE OAHOATOMHBIX CIIMPTOB B KEJIE3HOJOPOKHOM
xo3sicTBe. llepeBo3ka COUPTOB MO JKEJIE3HOM J0pore, MapKHpOBKa Ipy30B. MeTaHO:
xemounus u xemooOusi. ITaHOI: Benuuaiiiee 0Jaro U CTpaurHoe 3710. AJIKOTOJIU3M U €T0
HpO(l)I/IJIaKTI/IKa. HpaKTI/I‘IGCKOG 3HAYCHHUEC MHOI'0OATOMHBIX CIIMPTOB B JKCJIC3HOJOPOKHOM
xo3siiicTBe. [lepeBo3ka apoMaTHUECKHX CIUPTOB MO KEJIEe3HOH 0pore, MapKUPOBKa IPy30B.

4.2.8 Anbneruasl. Kap6onossie kuciotsl. CocTas, cTpoeHuUe, KilaccupuKanus

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa

OcoOeHHocTH KJIacCU(PUKAMM W HOMEHKIATyphl, H30Mepusi, (u3nueckue CBOMCTBA,
XMUMHUYECKHE CBOICTBA, CLIOCOOBI MoJTyuyeHHs. Mblla Kak COJM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee neiicteue. CiioxHble 23QUpPbI KaK TPOU3BOHbIE KAPOOHOBBIX KUCIIOT.

CamocrositenbHas padora ody4yaommxcest Ne25

[TonGop, ananu3 u mpeoOpazoBaHue yueOHOM mHMOpmaruu. [loaroToBka cooOuIeHU Ha
TeMy 10 BbIOOpY: MypaBbuHas KUCIOTa B MpPUpPOJE, HAyKe M NpousBojacTBe. Mcropus
YKCyca. HpaKTI/I‘—IeCKOG S3HAYCHUE AJIBJACTHAOB W HUX IPOHU3BOJHBIX B KCEJIC3HOAOPOKHOM
xo3siictBe. IlepeBo3ka anbAErMIOB 1O JKEJIE3HOM J0opore, MapKUpOBKa TIpPY30B.
HpaKTI/I'-IeCKOG 3HAaUYCHUC Kap60HOBI)IX KHCJIOT U HX IMPOU3BOAHBIX B XKCJIC3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO JKEJIE3HOM JIopore, MapKHUpOBKa IPY30B.
HpaKTI/I'-IeCKOG SHAYCHUEC )KUPOB U UX IMMPOMU3BOAHBIX B KCJIC3HOJOPOKHOM XO3SIUCTBE.

4.2.9 JIaGopaTopHoe 3ansTHe (padora) Ne3 "CpoiicTBa anpAeru 0B U KAPOOHOBBIX KUCIOT"
IpoduiabHble U NMPOPECCHOHATBLHO 3HAYUMBbIE JJIEMEHTBhI coAep:KaHusi. MypaBbUHBIN
IBJIETH]I KAaK KOMIIOHEHT OakKeJIWTOBOTO JiaKa, SBISIOUIMMCS aHTUKOPPO3MOHHBIM

OK 01 OK 02
OK 04
1K 2.4.




2

4

HOKPBITUEM JUIsl ITyTEBbIX MAIIMH. TEKCTOJIMT KaKk OCHOBA AJIi M3TOTOBJIEHUs 3yOdaTbhIX
KOJIEC, BKJIQJIbIIICH MOJIIMITHUKOB, a TaKXXe KaK 3JCKTPOHM30JATOp. ACOOTEKCTONUT Kak
KOMIIOHEHT JJIi M3TOTOBJIECHUS TPYLIUXCA JAeTaled JUCKOB CLEIUIEHUS M TOPMO3HBIX
KOJIOZIOK Ha JKEJIE3HOAOPOKHOM TpaHcnopre. IlpumeHeHne aneroHa B »KEI€3HOJOPOKHOM
xo3siicTBe. IlpuMeHeHue IaBeneBOil KUCIOTHI JUIsl OYUCTKHM METAUIOB OT P)KaBUYMHBI U
Hakunu. [lepeBo3ka M MapKUpPOBKA aJibAETHIOB M KapOOHOBBIX KHCIIOT 1O JKEJIE3HOM JIopore

JIP 4,16,23,30

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne26

BbluvcieHUs1 1O YpaBHEHUI0 XUMHUYeCKOM peaKLuH (Macchl, 06bE€Ma, KOJIMYECTBa
VMCXOJHOrO BellecTBAa WJIM IMPOAYKTa peakKUUU [0 H3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OZJHOT'0 U3 MCXOJHBIX BellleCTB UJIM NMPOAYKTOB peakuuu). Pemenne cxem
npeBpaleHu

4.2.10 IIpakTnuyeckoe 3aHaTHe Nel2 PenieHue SKCIEPUMEHTANBHBIX 33ad 10 TEME:
"Cnoxusie 3¢upsl. Kupsl. [Torstue o CMC"

IpoduiabHble M NPodecCHOHATIBLHO 3HAYMMbIE JJIEMEHTBhI colepkaHus. byTusianerart
KaK KOMIIOHEHT NeHTadTaseBblX 3MaJjied, HCIOJIb3yeMbIX JJisi OKPAacKd MyTeBbIX
MalllMH; 3JIEKTPOU3O0JISILMOHHbIX JIAKOB, NPHUMEHSEeMBbIX IPU PEMOHTE TATOBBIX
ABUraresied. Mblia BBICIIMX >XUPHBIX KHUCJOT KaK 3aryCTUTEJNW B IJIACTUYECKUX
CMa3KaX, NpPUMEHSeMbIX B pa3JIMYHbIX MeXaHU3Max /JJil CMa3Kd NOJIIMIIHUKOB,
3y064aThIX KOJIeC, BUHTOBBIX U LIENHBIX lepe/ay, IapHUPHBIX COeIMHEHUH U JIP.

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

CamocrositenbHas padora ody4yaommxcest Ne27

[TonroroBka cooOuieHni Ha TeMy 1o BbIOOpY: CioxHbBIE F3PUPHI U UX 3HAUYEHUE B IPUPOJE,
ObITY 1 Ipou3BoCcTBE. JKUpPBI Kak MPOJAYKT MUTAHUS U XMMHUYECKOE ChIpbe. 3aMeHa )KUPOB B
TEXHUKE HEMUIIEBHIM ChIpbeM. HexBaTka MpPOJOBOJIBCTBHS Kak TIo0aidbHAs TmpodieMa
yejoBeYecTBa M IyTH ee pemeHus. Mpuia: mpouuioe, Hacrosimee, Oyaymee. Cpencrsa
TUTUEHBl Ha OCHOBE KHCIIOPOJICOJCPKANINX OPraHWYEeCKHX coennHeHuid. CHHTeTHYecKHe
mororue cpenctsa (CMC): mOCTOMHCTBA U HEIOCTATKH.

4.2.11 AMubbl. AHUIUH

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

Coaep:xxanue yueOHOIro MaTepuaJa
OcoOeHHocTH KJIacCU(PUKAMM W HOMEHKIATyphl, H30Mepus, (u3nueckue CBOMCTBA,
XHUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyUEHUSI.




2

CamocrosiTesibHasi padoTa o0ydarwmmxcs Ne28

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmieHMid Ha
TeMy 1o BbIOOpY: JKuszHb u gesrensHocTh H.H. 3uHMHA. AHWIMHOBBIE KpacUTENH.
[TpakTHdeckoe 3HaUYE€HWE aMHUHOB W WX IPOW3BOJHBIX B IKEIC3HOJOPOKHOM XO3SICTBE.
[TepeBo3Ka aMHHOB 10 YKEJIE3HOU JOpOre, MApKUPOBKA IPY30B.

4.2.12 JlabopatopHoe 3ansitue (padora) Ne4 "AmuHokucnorel. benku. PacnosnaBanue
BOJIOKOH"
IIpodunbHbie U npodeccHOHATBHO 3HAYUMbIe JJIeMeHThl coep:xkanus. KanpoH — kak

KOMIIOHEHT BHYTPEHHEH OTIEJIKM NyTEBbIX MamuH. [IpuMeHeHue Kiess Ha OCHOBE
MOJMaMHJIa B BATOHOCTPOEHUH IS CKJICUBaHUs. TEeXHUYECKUI BOWJIOK KaK IMPOKJIAJOYHBII
MaTepuai B OyKcax MyTeBbIX MAaIlIKH.

OK 01 OK 02
OK 04
1K 2.4.

JIP 4,16,23,30

CamocrositenbHas padora od0y4yaommxcs: Ne29
[Ton6op, ananu3 u mpeoOpazoBanue yueOHOU mH(popmanuu. I[loaroroBka cooOlieHui Ha
TEeMy MO BbIOOPY: 3HaueHHE aMUHOKAIpPOHOBOW M aMHUHOIHAHTOBOW KHCIOT ISl OOBEKTOB
JKEJIE3HOAOPOXKHOrO TpaHcmopra. buocuHTe3 OenkoB. XWUMHUYECKHE BOJOKHA U UX
IPUMEHEHHUE Ha JKEJIE3HOIOPOKHOM TPaHCIOPTE.

Tema 4.3 Nnentudukanus
OpPraHUYECKUX BELIECTB, nux
3HaY€HUE U MPUMEHEHUE B OBITOBOU
U TIPOU3BOJICTBEHHOMN IESITEIBLHOCTH
4eJI0BeKa

4.3.1 JlabopaTopHoe 3ausitue (padora) NeS "CpoiicTBa yriieBo10B"

IIpopunibHbie U NPopecCHOHATBLHO 3HAYHMbIE JJIEMEHThI coaep:kaHus. [IpuMmenenue
HpGCCOBaHHOﬁ APEBECUHBI JIA BKJ'I&I[BIHIGfI MNOAIIHITHUKOB, BTYJOK, OIIOPHBIX ILIUT,
U3TOTOBJICHHS LIECTEPEH IMOABMIKHOIO COCTaBa KEJIE3HOJOPOKHOTO TpaHCIopTa (ITyTEBBIX
MaIITiH).

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrositenbHas padora ody4yarommxcest Ne30

[TonGop, ananu3 u mpeoOpazoBaHue yueOHOU mHoOpmaruu. [loaroToBka cooOuieHH Ha
TEMy MO BbIOOpY: VYTIJIeBOJbl M HUX pOlb B JKUBOW mnpupozae. PasButue caxapHoi
IPOMBINUIEHHOCTH B Poccuu.

4.3.2 Ponp xumum B 00€CMEYEHHH OSKOJOTHYECKOW, HHEPreTHYECKOH W MHUIIEBOM
0€30I1aCHOCTH

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

Coaep:xxanue yueOHOIro MaTepuaJa

Ponp opranuueckoil XMMHM B pEIICHUU MPOOJIEeM DSHEpPreTHdeckoil O0e30MacHOCTH, B
pa3BUTUM MEAWIIMHBI, CO3JaHUU HOBBIX MaTEpHalOB, HOBBIX HCTOYHUKOB JSHEPTUU
(ampTEepHATUBHBIE MCTOYHHUKH SHepruu). OmacHOCTh BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBI




1 2 3 4

OpPraHMYeCKHUX BEIIECTB OTHENbHBIX KIJIACCOB  (YIJIEBOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPDOPraHUYECKHE IPOM3BOJHBIE, aJbACTUABI WU Jp.), CMBICI IOKa3aTels MNPEeAesIbHO
JIOITyCTUMOW KOHILICHTPALUH
CamocrosiTesibHasi padora o0yuyarommxcs Ne31 1
[ToaroroBka coobuieHnii Ha TeMy 1o BEIOOpY: YesioBeK B MUpe BelleCTB U MaTepHaJioB.
XUMHUS U 3[10pOBbe Yesl0BeKa

Pa3znea S. Kunernyeckue ¥ TepMOXMMHYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX PeaKkiuii 2/1

Tema 5.1 Cxopocts xummnueckux | 5.1.1 Ilpaktuyeckoe 3ansTue Nel3 PerieHue npakTUKO-OPUEHTHPOBAHHBIX PacUETHBIX 2

peakuuii. XuMHUYECKOE paBHOBecHE | 3a/1a4 1o TeMe: "CKOpOCTh XUMUYECKUX pPeakuuid. XMMHUYECKOoe paBHOBecue" OK 01 OK 02
I[Ipodpuabubie U npodeccHOHATHHO 3HAYHMMBbIE 3JIeMeHTbI coaep:xkanus. bydepHbie [IK 2.4.
PacTBOPHI B TEXHOJOTUYECKHUX Ipolieccax (MpH IEKTPOXUMHUUYECKOM HAHECEHUH 3allUTHBIX JIP 4,16,23,30
HOKPBITHI, B IPOU3BOJICTBE KPaCUTEJIEH )
CamocrositeibHas padora o0y4yarommxcs Ne32 1
[Ton6op, ananu3 1 npeodpazoBaHue ya4eOHON HHPOPMAIIHH.

Pa3znen 6. PacTtBopnl 2/1

Tema 6.1 Ilonsarue o pactBopax 6.1.1 Ilpaktuyeckoe 3ansTue Nel4 PerieHune NpakTUKO-OPUEHTHUPOBAHHBIX PacUETHBIX 2 OK 01 OK 02
3aj1ad no teMe: "PacTBOphI, HCIIONB3yeMble B OBITOBOI U MPOM3BOJACTBEHHOM AESATEIbHOCTH 1K 2.4.
yenoBeka" JIP 4,16,23,30
CamocrosiTesibHasi padoTa odyuaromuxcst Ne33 1
[TonroroBka cooOmieHnid Ha TeMy MO BbIOOpY: PacTBOphl, ucCHoOJb3yemble B OBITOBOM,
IIPOU3BOJICTBEHHON JeSITENIbHOCTH YeJioBeKa. PactBopsl, MIpUMEHSIEMbIE B
JKEJIE3HOAOPOKHOM XO3SMCTBE

Pasnes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JIOBEKA 4/2

Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeilmue qocTHXKEHUS] XUMUYECKOW HAYKH U XUMUYECKON TEXHOJIOTUU OK 01 OK 02

IIPOU3BOJICTBEHHOW  AEATEIbHOCTU OK 07

YyesoBeKa IIK 2.4.

JIP 4,16,23,30

Coaepixanue yuyeOHOro MmarepuaJia 2

Hogeiimrie MOCTHKEHHUS XUMUYECKOW HAyKHW W XUMUYECKOW TEXHOJOoruu. Pomb xumum B
o0eCrieueHNH JKOJIOTUYECKOM, DHEPreTHUeCKOM W TMHIIEBOW O€30MacHOCTH, pa3BUTHH
MeauiuHbL [IpaBuia moncka u aHauu3a XUMHYECKOW HH(DOpMAIMK U3 pa3IMIHBIX UCTOYHUKOB
(Hay4Has ¥ yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBor nHpopmMaiuu, cetb HTEepHET)




2 3 4
CamocrosiTesibHasi padora o0ydarwmmxcs Ne34 2
[Touck m aHamu3 HHGOPMAIMK O TPUMEHEHUH XUMHUECKUX BEIIECTB M TEXHOJIOTHHA C y4eTOM
Oyayuiel npodecCHOHATbHON NEeATeTbHOCTH 110 TeMaM: BayKHEHIIINE CTPOUTEIbHbBIE MaTepUallbl,
KOHCTPYKIIOHHBIE MaTepUalIbl, KPACKH, CTEKIO, KepaMHKa, MaTepHallbl JJIS AJIEKTPOHHKH,
IIPUMEHSIEMBIE B KEJIE3HOI0POKHOM XO3SICTBE
7.1.2 TIpoMeXyToUYHAsi aTTecTalMs 10 AMcIMIInHe. J{nddepeHnupoBaHHblil 3a4eT 2 OK 01 OK 02
OK 07
K 2.4.
JIP 4,16,23,30
Hmoez Il cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (Bcero) 60
OO6s3aTenbHas ayAuTOpHas yueOHast Harpy3ka (BCero) 40
MPAaKTUYECKHUE 3aHATHS 18
nabopaTopHble 3aHATHS (PaOOTHI) 6
caMOCTOsITelIbHas paboTa 20
nuddepeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHas yueOHas Harpyska (BCero) 108
OO6s3atenbHast ayuTopHas ydeOHasi Harpy3ka (BCero) 72
MIpaKTUYECCKUEC 3aHATUA 28
naboparopHble 3aHITUS (PaOOTHI) 10
caMmocCTosTeNbHas paboTa 36
KOHTpOJIbHAsI paboTa 2

Hmoecosas ammecmayus 6 popme nudpepeHInpoBaHHOrO 3aueTa




3. YCJOBUS PEAJIN3AIIMU TPOTPAMMBI YUEBHOM JUCHUIIINHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYyeHHI0

VYueOHass IUCHMIUIMHA peanu3yercs B ydeOHoMm kabOunere: JlaGopatopusi Xumuu
Oouosnoruu
Obopyodosanue yuebHo2o kaburnema:

1. I[Nocago4ynbie MecTa MO KOJIMUYECTBY O0YHAIOIIUXCA.

2. Pabouee MecTo mpernogaBaTes.

3. Meronnyeckue MaTepuasl 0 AUCHUILINHE

4.Becol ananutudeckue (1 mr.).

5. Xumuyeckas nocyaa.

6. Moienu KpuCTaNINYeCKuX pemeToK. (3 mrT)

7.CoopHbIi ipubOp AJis noyueHus ra3os (1 mrT.).

8. Habop Ne3 BC «Illenoumn».

9.Habopsl peakTHBOB IO OPTAHUYECKOM XUMHUH.

10. HaGop uHIUKaTOPOB.

11. HaGop niakaToB 0 HEOPraHMYECKOW U OPraHMYECKOW XUMUU.

Texnuueckue cpedcmea 00y4eHUs:

-TB

- BUJICOMarHuTo(hoH

- KOMITBIOTED

Ayouosuzyanvrvle cpedcmea o6yuenus.
1. DVD Opranunueckas xumus. Yacte 2. IlpupogHbie UCTOYHUKHU YIIIeBOAOPOA0B. CMpTHl U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiTo, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. Yrneogsl. 11 onbiTos, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcomepkalue OpraHuYecKue BeliecTBa. benku.
CuHTeTHYECKHE BBICOKOMOJIEKYJISIpPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «I1IxonbHbIil XuMudeckuii axcnepuMeHT 150 MUHYT.



3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NPOrpaMMbl

Ilepeyenb pexkoMeHAyeMbIX Y4YeOHbIX M3JIaHUM, JTONMOJHUTEJIbHON JHTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX OM0IM0TEYHOT0 GoHaA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Audunorenora M.B. Xumus: y4eOHMK W TPAKTUKYM JUIsI CPEIHErO MPOQEeCCHOHAIBHOTO
obpazoBanus / N.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucnp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. I'ycea, E.B. Xumus mist CIIO.: yue6.-meton. mocodbue / M.P. 3uranmmuna, JI.1. Kynukoa;

Kazan. nau. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kaszanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mata obpamenus: 31.03.2023) / - Pexxum goctyma: Uisl aBTOPH3. MOIH30BATEIICH.

2. YepnukoBa H.IO. Xumus B moctymHoM u3noxeHHU: ydeOHoe mocobue mis cno / H.IO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHbli // Jlanb: 53nekTpoHO-OmOmmoreunas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara o6pamenus: 31.03.2023) / - Pexxum nmocrtyna: ans
aBTOPH3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. HayyHo-nonyssipHbIi IPOEKT «JIeMEHThl OONbIION HayKH « ((U3MKa, XUMUS, MaTeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emiie). HoBocTH HaykW, KHHWTH, HAyYHO-TIOIYJISIPHBIC

CTaTbH, JIEKIMH, SHOUKIONeaun. https://postnauka.ru/themes/chemistry - neknuu mo XMMuHA Ha

caifre IloctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyna: cBOOOAHBIH.

2. CaiiT Hay4yHO-IOIYJIIPHOTO KypHana «XuMHs M 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIN.

3. Caiit o0 XWMHHM: KJIacCHUYECKHEe YYEOHHUKH, CIPABOYHUKH, DHIIMKJIONEINU, TTOUCK
OpPraHMYECKHUX M HEOPraHMYECKUX peakiMii, COCTaBIEeHUE ypaBHEHUN peakuuid. https:// www.
xumuk.ru/ Pexxum goctyna: cBOOOAHBIH.

4. Tlnardopma Zoom aJis MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(PEPEHITNH. [ DIEeKTPOHHBINA

pecypc]. Pexum nocryna: https://zoom.us/.



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

5. DnextpoHHas uH(pOpPMAMOHHO-OOpazoBarenbHas cpena Ha 1maatdhopme Moodle.

[DnexTponHsbIi pecypc]. Pesxxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeO0OXOAUMBbIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpPaMMHOI0 o0ecriedeHnst


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa peE3yJbTaTOB OCBOCHUA O6H.[€O6paSOBaTeJ'II)HOI71 JUCHUITIINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOILINX

KOMIIETEHIIMH 10 pa3jienaM U TeMaM CoAep KaHMsl ydeOHOro Marepuaia.

[TpomesxyTounas arrecrauus B popme 1udhepeHIMPOBAHHOTO 3a4eTa.

O6uue komnerenun (OK), Pasznen/Tema THII OIIEHOYHBIX
JIMYHOCTHBIE pe3yabTaTsl (JIP) MepOoNpHUATHIA
OK.01 Pl: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBJICHUC
IIK 2 4. P3: Tema 3.1 XUMUYECKUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganuss Ha MCIOIb30BaHUA
JP 2,4,16,23,30 4.3 XAMHYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3BaHUH COCIWHECHUH  II0
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHApOIHOTO COr03a
TEOPETHYCCKOM M TIPUKJIIATHOM
XUMHH u TPUBHAIILHBIX
Ha3BaHUN IJIS COCTaBIICHUS
XUMHYECKHUX (POPMYIT;
- 3aciaymmMBaHuE COOOIICHUIA
1 OIICHKA WX MOATOTOBKH;
- PesynmbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITCIIBHBIX PaloT;
- Pesynbrar  BBINOJTHEHUS
MPAKTUIECKON paboTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHus;
- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciaymmMBaHuE COOOIICHUM
IIK 2.4. P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX HOATOTOBKH;
33 - 3ajaHus Ha HWCIIOJIB30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XMMHYECKOM CHMBOJIMKH U
4.3 Ha3BaHMl  COCAWMHECHUH MO
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUUECKOU U IIPUKIIATHON
XUMHU u TPUBHAIILHBIX

Ha3BaHUU [JJIi COCTaBJICHUS
XUMUYECKHUX (HOPMYIT;

- Pesynbrar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- Pesynprar  BBIMOJTHEHUS
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHUS;

- ITon6op, a”HaJIu3 u
npeoOpa3oBaHue y4eOHO
nHpopmaruu

OK.04
IIK 2.4.

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBII onpoc

- 3acinymuBaHue COOOIICHUM
Y OIICHKA UX MOJITOTOBKH;

- 3agaHusl Ha MCIOJIb30BAHUS
XUMHYECKOM CHMBOJMKH U
Ha3BaHUU COECOUHEHUU IIO
HOMEHKJIaType
MEXTyHapOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHH W TPUBUAIBHBIX
Ha3BaHWUU JJI1  COCTaBJICHUS
XUMHUYECKUX POpMYIT;

- Pesynprar  BBINOJTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX pabOT

- PegynmbraT  BBINOJHEHUS
MPAaKTUYECKON pabOThI;

- PesynmbraT  BBINOJHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/IaHus;

- ITonGop, a”HaJIn3 u
npeoOpa3oBaHue y4eOHOMU
uHpopManuu

OK.07

IIK 2.4.

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTHKO-OpHUEHTHPOBAHHBIC
3aJIaHuUS;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
uH(pOpMaLUu;

S HEPEYEHDB UCITIOJIB3YEMbBIX METOJOB OBYUYEHU A

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIE YIPAKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe

U3YYEHHOT0 MaTepHaa

5.2 AKTUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTUYCCKHUC 6ecem>1, AUCKYCCHH, prrJ’IBIfI CTOJI1,

MMpEe3CHTalrd, BUKTOPHHA, KBECT.




