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1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
OVY . 12 XUMUs

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl

Pabouast nporpamMmma y4yeOHOM JUCLUIUIMHBI SBJISETCSA YacCThIO NIPOIPaMMbl CPEIHEro (IIOJIHOIO)
obmero obpazoBanus no creruanbHoctd CIIO 23.02.01 Opranuzanus nepeBo30K U yIpaBieHUE Ha
TpaHcropte (1o BUAaM).

[Tpu peanusanuu pabodeld MPOrpaMMbl MOTYT HCIIOJIB30BAaThCS pa3sIinyHbIe 00pa30BaTeNbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH, JIEKTPOHHOE 00yUYEeHHUE.

Pabouas mporpamma y4yeOHOM TUCHMIUIMHBI MOKET OBITH MCIIOJIBb30BaHA B MPOQecCHOHATBHOM
MOATOTOBKE, TEPENOArOTOBKE M IOBBINICHHH KBaTHUKAUK padounx mo mnpodeccusm: 17244
[Tpuemocnaruuk rpy3a u Oaraxa; 18726 CoctaBUTENb MOE30B.

1.2 Mecto y4yeOHo¥# mucuumiannbl B crpykrype OIIOII-IIIICC3:

OO1eoOpa3oBarenbHas JUCLMILIMHA «XUMUSD) U3ydaeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
LUKJIE Y4eOHOTO TUIaHa OCHOBHOM MpodeccroHabHOM 00pa30BaTenbHON MPOrpaMMbl YKPYITHEHHBIX TPYIII
crieranbHOCTel / ipodeccuii: 23.00.00

TpynoeMKoCTh TUCIMIUTHHBI «XUMHsD) Ha 0230BOM YPOBHE COCTaBJIsAeT 72 yaca, U3 KOTOpbIx 64 yaca —
0a30BbIi MOIYJH (6 pa3ienioB) M 8 YacoB — MPUKIAMHON Momyib (1 pasmern), BKIFOYAIONMUN TPaKTHKO-
OpPUEHTUPOBAHHOE COJIEpP:KaHNe KOHKPETHON MPOPECCUH WU CIIEUaIbHOCTH.
[puknagHoii MOAynAb BKIIOYACT ONMH pasnmen. Pasnen 7 «Xumus B OBITY M MPOM3BOACTBEHHOMN
NesTeNbHOCTH 4YeNoBeKkay peanusyerca mns crermansHoct 23.02.01 Opranuzaius nepeBo30K U
yIpaBieHUE Ha TpaHcHopTe (IO BUAAM) HAa Marepuaie, CBI3aHHOIO C KOJIOTMYECKON 0e30MacHOCThIO U
OLICHKOW TOCJEACTBUIl OBITOBOM M  TPOW3BOACTBEHHOW JIESITENBHOCTH, IO OTpacisaM  Oyyien
PoeCCHOHATHLHON JIESTEITBHOCTH 00YUaFOIINXCS.

1.3 Iliianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.1 Llenp yueOHON AUCIUTITUHBIL

DOpMUPOBAHME y CTYICHTOB MPEACTABICHNS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI MPUHSITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOJCTBEHHBIX CHUTYAIHAX,
OTBETCTBEHHOTI'O TIOBEECHHS B IPUPOAHOM Cperie.

3agaun MCIMILIMHBI:

1) chopmupoBaTh MOHUMAaHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB ¥ SIBIICHHI
B OKpYXXaloILlIEW cpene, LEIOCTHOW HaydyHOM KapTUHBI MHpPA, B3aUMOCBS3M M B3aWMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH ()OPMYIIbI HEOPrAHMYESCKUX U OPraHMUYECKUX BEIICCTB, YPAaBHCHHS
XUMHYECKHX PEAKIHi, OOBSICHATH HX CMBICIL, HHTEPIPETUPOBATh PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HaBBIKM TPOBEACHHS TMPOCTCHIINX XUMHUYECKUX JKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BEUIECTBAMU M J1aOOPAaTOPHBIM
o0opynoBaHueEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HWH()OPMALUIO XHMHYECKOTO XapakTepa W3 pa3IUIHbIX
HWCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH IOCICACTBUS CBOCH IEATENHHOCTH U XHMHYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopmMHpoOBaTh MOHMMAHKHE 3HAYUMOCTH JIOCTH)KCHHH XUMHYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COLMATBLHOM U IPOU3BOICTBEHHOM cdep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEXKIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHYECKUX SJIEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPUHAMIEKHOCTh BEIIECTB K pPAa3jIM4YHBbIM KJAacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AJIEMEHTBl MAJIbIX IEPUOAOB MO UX IMoyoXkeHuto B [lepuoanueckoil cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX W OPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOWCTB BEILECTB OT MX COCTaBa M CTPOCHMSI; MPUPOY XUMUYECKOU
CBSA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOKEHUS XMMHUYECKOT0 PABHOBECHS OT PAa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMMHUYECKUH HSKCIEPUMEHT IO PACHO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpraHUYEeCKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHU /sl 00pabOTKH U mepenadn XUMUYeCKOH HH(pOpMaIUK U ee
MIPEJICTAaBJICHUS B PA3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKON
NESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNCHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
MIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOIO NIOBE/ICHUS B OKPYXKaIOLIEH Cpene;

- OLIEHKM BJIMSIHUS XMMHUYECKOTO 3arps3HEHHs OKpY’Kalolled cpelpl Ha OpraHHU3M 4YeJoBeKa U
IPYTHE KUBBIE OPraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOpPIOYMMU M TOKCHUYHBIMHM BEIECTBAMH, JIaOOPaTOPHBIM
000pyIOBaHUEM;

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

- KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOM HMH(pOpMaluu, MOCTYHarolled M3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSIMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba)XHEWIIMEe XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHH >3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJICHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJIIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT M HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TerIoBo 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiH, KaTajlu3, XUMHUYECKOe paBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHAbHAS TPYIINa, H30Mepusl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOAUUECKUN
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHU: XUMHUYECKOW CBSA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYeCKUX COCTMHECHUM;

- BaKHEHIINE BEIIECTBA M MaTepHalibl: OCHOBHBIE METAJIJIBI U CILJIABBI, CEPHAsl, COJIHAsA, a30THA
U YKCYCHAasl KUCJIOTBI; IIeJI0YH, aMMHUaK, MUHEpaJIbHbIE yI0OpeHHs, METaH, 3TUJIeH, alleTUjeH, OeH30M,
3TAHOII, )KUPBI, MbLIIA, TJII0K03a, caxapo3a, Kpaxmal, KJIeT4aTKa, OCJIKH, UICKYCCTBEHHbIE U CHHTETHUECKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOGHHUS Y4€OHOT O MpeaMeTa:

Oco6oe 3HaueHnEe y4eOHBIN MTpeaAMET UMeeT npu (hopmupoBanuu U pazButuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6ume’ I[l/lcu1/111.11mmpm>1e2
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CUCTEMOU
Bri6upath criocoOsr - TOTOBHOCTh K TpYAY, OCO3HAHUWE | XUMHUUYECKUX 3HAHUH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOIIO0HUE; BKJIFOYAET: OCHOBOIIOJIArarolIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU n COLTMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, IJIAHUPOBATH n
CaMOCTOSTEIILHO BBIIIOIHATH TaKyIO
JICSITEIILHOCTD;

- UHTEpEC K pa3iuuHelM  chepam
npodeccnoHaTBEHOM

JIeITEIILHOCTH,

OnjiajeHne YHHBepPCAIBHBIMHM Y4eOHBIMU
N03HABATeJILHBIMU [1eliCTBUAIMU:

a) 0azoBble JIOTHYECKHE 1eHCTBHS:

- CaMOCTOATENbHO  (OPMYJIUPOBATH U
aKTyaJIM3UpOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaB/IMBaTh CYLLECTBEHHBIA MPU3HAK WU
OCHOBAHUSI /I CPaBHEHUsl, KilacCU(UKALUKU U
0000I1IEHNS;

- ONIpENeNATh LENH IeITEIbHOCTH, — 3aaBaThb
MapamMeTpbl U KPUTEPHH UX TOCTHKEHUS,

- BBIABJISITH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHSI
B paccMaTpHUBAEMBbIX SBJICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJBTATOB LEISM,
OLICHUBATh PUCKH TIOCIIEACTBUN JEATEIBHOCTH;
- pa3BHUBaTh KpEaTUBHOE MBIIUIEHUE IIpU
PELIEHNH )KU3HEHHBIX MTPo0ieM

0) 0a30BbI€e HCCIEN0BATEILCKHE NeCTBHS:

- BIIAJIETH HaBBIKaMU yueOHO-
HCCIIEI0OBATENIHLCKON Hu MPOEKTHOM
JACATCIIBHOCTU, HaBBIKAMHN paspemeHHﬂ
po0Iem;

- BBIABJIATH IPUUUHHO-CJIE/ICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOMX YTBEPKICHMI, 3a1aBATh
rapaMeTpsl U KPUTEPUU PELICHHUS;

- aHAIM3UPOBATh  TIONYyYEHHBIE B  XOJE
pellieHrsl 3aJaudl  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATH HU3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, P-, d-3J€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHYECKAas
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIE  00BEM, YIIICPOIHBIN
CKeJIeT, (PYHKIMOHAIbHAS PYIIIa,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOrYECKU AKTUBHBIE
BelecTBa  (YraeBOAbI, IKUPBI,
Oenku), MOHOMEp, TOJIHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KpHUCTAIMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHMCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, 3K30- H
SHJIOTEPMHUYECKHUE, peakiuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEITb,
XUMHUYECKOM
XHUMHYECKOE
TEOpHUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH  S3BIK  XHMHH,
(aKkToJIOrMUeCKue  CBENICHUS O

OKHCIUTEb,
CKOPOCTb
peaxImy,

paBHOBECHE),

3aKOHbI  (TeopHs
CTpOEHHS
Bemect  A.M.
Teopust

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmerHbie pe3ynbratel u3 ®I'OC COO (B mocneaneit pepakiuu ot 12.08.2022) B
oTryarojbpHoN Gopme, popMupyembie 00111e00pa30BaTENbHOM JUCIUIIITMHON
2 JucturumHapHble (IpeMETHBIC) pe3yNbTaThl YKa3blBAIOTCS B COOTBETCTBUH C MX MOJIHBIM nepedneM Bo ®I'OC COO (B
nocneanei pexakimu ot 12.08.2022)




- YMETb NIEPEHOCUTH 3HAHUS B IO3HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeThb MHTETPUpPOBATh 3HAHHUS U3 Pa3HbBIX
MpeIMETHBIX o0IacTei;

- BBIIBUTaTh ~ HOBbIE  WJEH,  Ipeyiararh
OPUTHHAJIbHBIE MTOJXObI U PEIICHHUS;

- CIIOCOOHOCTH ux UCTIONTb30BaHUS B
MI03HABATENILHON U COLIMAILHOM TPaKTHUKe

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AEATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHU, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl;
BBISBJISITH B3alMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJIbHBIC Ha3BaHUs
BOKHEUIIMX BELIECTB (ITUIIEH,
alleTWIeH, TIHLEpUH, (eHo,
dbopmanbpaerun, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbId TIa3,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJb30BaTh
XUMHNYCCKUX

MOJITBEPKIaTh XapaKTepHBIC
XHMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMH ¥ 3aMUCSIMHU
ypaBHEHUM XHUMUYECKHX
peaKkumii;

- yMeTh yCTaHaBIIMBATh
MIPUHAICKHOCTh M3YYEHHBIX
HEOPTaHMYECKUX u
OpraHUYeCKUX BEILIECTB K
OTIpeIeTICHHBIM KJ1accaMm u
rpynmnam COCJIMHEHUI,
XapakTepu30BaTh HMX COCTaB M
Ba)KHEMIIIHE CBOICTBA;
ONpeaeNnsiTh BHUIBI
XUMHYECKUX CBs3el
(koBasIeHTHA, HOHHAs,
METaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMUYECKHE
peaKIum;

- ¢c(OopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MIPAKTUICCKUAX 3a1a4 u
SKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU Cpeae;

- YMETh MPOBOAWTH PACUYETHI TIO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMalnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIIECTBA;
UCIOJIb30BaTh CHCTEMHbIE
XUMHYECKUE 3HAHUA TUIS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpencTa MTONCKa,
aHaIM3a U
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUU JUIst
BBITMIOJIHEHUST  3ajad
npodeccnoHaNbHOMI
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKHd U OOIIECTBEHHOM MpPaKTUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOErO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJAbTYphl ~ KaK  CpeJlcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
MHJIMBUIYaJIbHO U B TPYIIIIE;

OsnjyageHne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eiiCTBUAMU:

B) pabora ¢ undopmamnueii:

- BJIaJIeTh HABBIKAMHU TOJIy4eHUS HMH(POpMAaLN
U3  HCTOYHHUKOB pa3sHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLLECTBIIATh [IOUCK, aHAIN3,
CHCTEMATU3aLUI0 U MHTEPIIPETALUIO

- yMeTb  IUIAHUPOBATh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BEUIECTB  MpHU

HarpeBaHWH, TOTyYCHUE STHJICHA
W  H3y4YEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTHIBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpEJCIATh  CPeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakiuu Ha cynbdar-, kapOoHar-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aAMMOHHUSI; pemiarb
OKCIIEPUMEHTAIBHBIC 33a49d 10
TeMaM "Merasmibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




nH(bOopMaIun Pa3IMYHBIX
(dbopM mpencTaBieHS,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

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

- HCIIOJB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pPEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPTraHU3aIMOHHBIX 3a/a4 C COOII0IeHUEM

BHIOB u

TpeboBaHUit 3PrOHOMHUKH, TEXHHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1acHOCTH;

- BJIaJCTb HAaBbIKaMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

000OpyJIOBaHUEM;  MPEJCTaBIATh
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HAa  OCHOBE  OTHX
pe3ybTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAILIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHeT n
Apyrue);

- BJIaJE€Th OCHOBHBIMHU METOIaMH
HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHYCCKHX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMEeTh TPOBOJUTH PacyeThl IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKUX
peakuuii ¢  HUCIOJb30BAaHUEM
buznuecKux BEJIMYHH,
XapaKTepU3YIOINX BEIIeCTBa C
KOJIMYCCTBEHHOM CTOPOHBIL:
Maccel, oObemMa (HOpMasibHbIE
YCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BaTh

CHUCTCMHBIC XUMHWUYCCKHNE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
S¢dexTuBHO
B3aUMO/ICIICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATEIIBHOCTH U CaMOOITPEACTICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COIMAILHOMN
NESITENbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJHOM U MHAWBUAYaJIbHON paboThI;

- TPUHUMATb LIEJTM COBMECTHOM JIeSITENTbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 € JOCTHKEHHIO: COCTaBJIATh IUIAH
JNEUCTBUM, pacCIpelessiTb pPOIH C  y4ETOM
MHEHHH Y4YaCTHUKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEANbHOrO,  BUPTYalIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE

- yMeThb  IUIAHMpOBaTb U
BBINIOJIHSTh XUMHYECKUI
IKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
M W3y4YeHHE €ro  CBOWCTB,
Ka4eCTBCHHBIC  pEaKIMM  Ha
aNbICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiuu  HWOHHOTO  OOMEHa,
ONpeAensiTh  Cpely  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peaknuy Ha cyabdar-, KapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHUSI; pemarb
AKCIIEPUMEHTAIbHBIE 3aJaudl O
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSABIIATH TBOPYECTBO U BOOOpa)keHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAILHbIMHU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOei:

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

- IPU3HABaTh CBOE MPaBO M IIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UIIAH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
NpaBUIAMH TEXHUKHU
0€30IacHOCTH TIpH OOpAITICHUH C
BELIECTBAMU U JIAOOPATOPHBIM

000pyZIOBaHUEM;  IPEACTABIIATH
pE3yIbTAThI XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH
YPaBHEHU  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATEL TPEICTABICHUS:
CopeiicTBOBaThH - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLICH
COXPAHEHUIO KYJIbTYpbl, TTOHUMAaHUE BIIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpYXKaIoIIel Cpebl, | JKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IMO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, c€C
KINMATa, MPUHLAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE IEUCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
BEepEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IPOH3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA; | IPAKTUYECKUX 3a/1a4u
3¢ peKTUBHO AKTUBHOE HETPUATHE JCUCTBU, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOTO
NeiicTBOBATD B | BPEI OKPYXKAIOILEH CPENIE; OTHOLICHUS K CBOEMY 3J0POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOrHO3UPOBATh | U IPUPOIAHOU CpELE;
CHTYaLHsIX. HeOIaronpusTHLIE OKOJIOTHYECKUE | - yMEeTh COOJIIOAATh IpaBUIIa
TIOCJICZICTBHS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JENUCTBUM, MPEAOTBPAILATh UX; MOBEJICHUSI B OBITY W TPYJIOBOU
- pacIMpeHne OIIbITA JIESITENIbHOCTU | ACATEIBHOCTH B LEJIAX
JKOJIOTUYECKOW HAITPABIIEHHOCTH; COXpaHEHHsI CBOETO 3/I0pOBbS U
- OBJIAJICHHE HaBbIKaMU y4eOHO- | OKpY)KAroIIeil MPUPOIHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEILIECTB, MTOHUMAs! CMBICHT
MOKAa3aTelIst MpeIEeTIbHOM
JIOMYCTUMOW KOHIEHTPALIMHU
K 2.1 - yMeHwe  obecneuuBaThb  yOpaBieHUE | - cGOPMHUPOBATH MPEICTABICHUS:
Opranu3oBbIBaTh JIBUKEHUEM, O CBOMCTBax METAIOB, CILJIaBax,
paboTy nepconana 1o | - ITOHMMAaHNE u aHaIN3 paloThl | BUJAaX  KOPPO3HUH, o0nactu
IJTAHUPOBAHUIO U | KEJIE3HOIOPOKHOTO TPAHCIIOPTA MIPUMEHEHUS] HEMETAUNINYECKUX U
OpraHu3aIu KOMITO3UIIMOHHBIX ~ MaTepHaioB,
[IEPEBO30YHOTO BUJAX U CBOWMCTBAaX TOIUIMBA,
mporecca CMa304HBIX " 3aIUTHBIX
MaTepuaniax, CBOMCTBax
HEOPraHUYECKUX u
OpraHuYeCKUX COCIUHECHUH,

MapKHPOBKE U MEPEBO3KE I'PYy30B
T10 JKEJIE3HOU JOpOre.

B pe3syibrare 0cBOCHHS MPOrpamMMbl y4eOHOTO MpenIMeTa peau3yercs mporpaMMa BOCIHTAHUS,
HarpaBJieHHas Ha (P OPMUPOBAHKE CICAYIOIINX JTUIYHOCTHBIX pe3yabTaToB (JIP):




JIP 2 TlposiBnsitoImnii aKTUBHYIO TPAXKIAAHCKYIO MO3UIUIO, JIEMOHCTPUPYIOIINN MPUBEPKEHHOCTD
MPUHLHUIIAM YECTHOCTH, NOPATIOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKH AaKTHUBHBIA M YYacCTBYIOUIUH B
CTYJICHYECKOM M TEPPUTOPUATHHOM CaMOYIPABICHUU, B TOM YHUCIIC Ha YCIOBHUSAX IT0OpPOBOJIHYECTBA,
MPOJYKTUBHO B3aMMOJICHCTBYIOIIUI 1 YUaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIil.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXE€HUE K JIIOASM TPy, OCO3HAIOIIUM IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsmuiics K (QOPMHPOBAHWUIO B CETEBOM Cpele JUYHOCTHO U
npoeccnoHaNTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAar.

JIP 16 IlpuoGpereHue 0O0y4aIOMIMMHUCS COIMATBHO 3HAYMMBIX 3HAHUK O TpaBUIAX BEIACHUS
HKOJIOTHYECKOTO 00pa3a KM3HU O HOPMax M TPAAUIUAX TPYJOBOU JEATCIBHOCTH Y€IOBEKa O HOpMax U
TpPaAULIMAX MOBEJCHUS YeI0BEeKa B MHOTOHAI[MOHAILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 HOJ'IyLIeHI/IC 06y‘IaIOH_II/IMI/IC$I BO3MOXHOCTH CaMOPACKPBLITUA U CaMOpCain3anus JIAIHOCTH.

JIP 30 OcymiecTBusOmMUNA MOUCK M HCMHOJb30BaHUE WHGOPMAIUU, HEOOXOJUMON s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3JIMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMIHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLTAHBI

2.1 O0beM y4eOHO# TMCIUIINHBI U BUAbI Y4eOHO# padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATeNIbHAs padoTa 36
MPAKTUYECKHE 3aHITHS 28
J1a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MPAKTUYECKHUE 3aHATHS 8
nabopaTopHbIC 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
nposooumcs 8 popme KOHMpPOILHOU pabomal.
IIpomeskyTouHnast arrectanus (B popme nuddepeHunpoBaHHOro 3a4eTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaa, NpaKTU4YeCKHe 1 Ja0opaTopHbIe 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

8/4

Tema 1.1 Ctpoenue aToMOB.
Ilepuonuueckuil 3aKOH U
MEepUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenaeneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPraHWYECKOM 1 00mIel xumun. [lepuonnyeckas
cucrema xumuueckux aeMeHToB [I.M. Mengneneesa. CtpoeHue aroma

OK 01 OK 02
JIP 16,23,30

Conep:xanue yueOHOIro MaTepuaJia

CoBpemeHHas: MOJieNb CTpOeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHU. XHMHYECKUN SJIEMEHT.
OnektpoHHas kKoHpwurypaus artoma. Kiaccudukaims Xumuyeckux 3yeMeHToB (S-, p-, d-
ayIeMeHThI). BaneHTHbIe 371eKTpoHbl. BajeHTHOCTh. DeKTpOoHHAs MPUPOJa XUMHUECKOM CBSI3H.
DNEKTPOOTPULIATETIBPHOCTh. BUIbI XMMUYECKON CBsI3M (KOBAJICHTHAs,, MOHHASA, METAJUINYECKas,
BOJIOPOJIHAS ) M CIIOCOOBI €€ 00pa30BaHMSL.

[leprommueckas cucrema xumuueckux s1eMeHToB JM. MenneneeBa. PU3HMYECKHIA CMBICIT
[epuoanueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKHX
AJIEMEHTOB, O0pa3yeMbIX MMH HPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XAMHMYECKOTo 3reMeHTa B [lepumonmueckoii cucreme. MHUpOBO33peHUECKOE U HAyYHOE 3HAYECHHE
Ilepunomuueckoro 3axoHa J[M. MenneneeBa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX 2JIEMEHTOB

CaMocrosiTeibHasi padoTa o0yuarommxes Nel

Koncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1o BbeIOOpYy: HanHoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu W Npou3BojcTBa B Poccuiickon denepanuu;
PannoaktuBHOCTh. lCIONb30BaHME pAaJMOAKTHBHBIX M30TOIOB B TEXHHYECKHX LEISX.
PeHTreHOBCKOE WM3IIydeHHME M €ro HCIOIb30BAHME B TEXHUKE WM MeIULMHE. Pemienue
TEOPETHUYECKUX W HKCIIEPUMEHTAJIBHBIX 3a/1ad MO BOIPOCAM: OCHOBHBIE MOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbI XUMHH. PacueTrHble 3agaudM Ha HAXOXJIEHHUE OTHOCUTEJIBHOU
MOJIEKYJIIDHOM MaccChl, ONPEAEICHUE MACCOBOM JOJIU XUMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.

1.1. 2 Mpakruueckoe 3aHsaTHe Nel Pemenne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agady 1o TeMe: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbl M PACYETHl 110 YPAaBHEHUSM

OK 01 OK 02
IIK 2.1




4

XUMHUYECKUX peakiui”

IpoduiabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHThI COMepP:KaHUusA: XUMUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OINepaluil Ha MNPEANPUITHSIX KEIE3HOIOPOKHOTO
TpaHcropTa (HamjaBka MPH PEMOHTHBIX pabOTax, HAHECEHHE JaKOKPACOYHBIX MOKPBITHH,
XMMUYECKask YMCTKA TKAHEBBIX U3ICIIUH JUISI KEJIC3HOIOPOIKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

CamocrosiTe/ibHasi padoTa odyuyarommxcsi Ne2

[TonGop, ananu3 u npeodpa3oBanue yueOHOro Marepuana. [{oaroroBka cooOMICHHIT HA TEMBI
o BeIOOpY: McTopusi pa3BuTus XuMu4eckoil Hayku B Poccuu; Benmukue xumuku Poccum;
Kuznub u aestensHocth .M. Menpeneena.

1.1.3 Ipakruyeckoe 3ausitue Ne2 PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX PaCUYETHBIX
3agad no teme: Ilepuonuueckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
Crpoenue atoma

[poduiabHbie U NpPodecCHOHAIBLHO 3HAYUMBIE JJ1eMeHThI cojaep:kanus. OCHOBHBIC
XUMHUYECKHUE 3aKOHBI, TEOPHUH U YUYEHHUS CIIOCOOCTBYIOT OoJjiee MOJHOMY M OCO3HAHHOMY
MOHMMAHUIO XUMHUYECKUX TIPOIECCOB UIsl (POPMUPOBAHHS HAYYHOT'O MHPOBO33PCHHS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pAacyeTOB M pEIICHHWS MHOTHUE pacyeTHbhIE 3aJauu
MIPAKTUYECKOTO U TEXHOJOTUICCKOTO 3HAUCHUSI.

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

CaMocrosiTeibHasi padoTa o0yuarommxes Ne3

[Ton6op, ananu3 u nmpeoOpa3zoBanue yueobHoro marepuana. [IoaroroBka cooOIeH T Ha TEMBI
no BbIOOPY: PagnoakTuBHOCTH. Vcronb30BaHHE pajilOaKTUBHBIX M30TOMOB B TEXHUYECKHUX
OeiIax. Penrtrenosckoe N3JIYUCHHUC U €T0 UCITI0JIb30BAHNUEC B TCXHUKC U MCIUITUHC.

1.1.4 NpakTnyeckoe 3anaTHe Ne3 PerieHue sKcriepUMEHTANbHBIX 33Jad MO Teme: THIlbl
XUMHYECKHX CBsI3€d. TUIBI KPUCTAIIINYECKUX PEIIETOK

IIpopuiabuple ®  npodeccHOHAJBLHO  3HAYHUMBbIE  JJIEMEHTHI  COJAEpP:KaHUS.
MoHOKpuCTa/lIIbl — KOMIOHEHTHI CUMTBIBAIOIIEro ycTpoiictBa DBM, ycTaHOBIEHHBIX Ha
JKEIIE3HOAOPOKHBIX CTAHIUAX U Y3J1aX

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

CamocrosiTeibHas padora odyuarommxcs Ned
[Ton6op, ananu3 u mpeodbpazoBaHue y4eOHOI0 MaTepHaa.

Pa3nen 2. Xumuueckue peakuumu

10/5

Tema 2.1 Tunel XUMHUYECKHUX
peakuui

2.1.1 Knaccuukanus v THIIBI XAMHUYECKUX PEAKINN HEOPTaHMYECKUX COSIMHEHHH

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




1 2 4

Coaeprxanue yueOHOIro MaTepuasa
Knaccudpukanus um TuUmbl XMMHYECKMX PEAKIMHA C yd4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHHUH peakLUi COEIMHEHMs, Pa3JIOKEHMsI, 3aMelleHusl, oOMeHa, B T.4.
peakuuil TOPEeHUs1, OKUCIICHUA-BOCCTAHOBJICHHUS.
VYpaBHEHHsST ~ OKHUCIICHUA-BOCCTAHOBJIECHHA. (CrTeneHb  OkucieHua.  OKUCIUTENb U
BoccTaHOBUTENb. (COCTaBIEHHME M  ypPaBHUBAHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IIPUPOJIE, NPOU3BOACTBEHHBIX NTPOLIECCAX U KU3HEACATEIbHOCTH OPraHU3MOB.
CamocrosiTeibHas padora o0yuyarommxcst Neb
AHanu3 u npeoOpa3oBaHue yueOHoM nHOpMaLIHU.
2.1.2 TIlpakTuyeckoe 3ansitue Ne4 Pemenne 5KCIEPUMEHTAIBHBIX 3a4ad 0 TEMeE:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"
IIpodguiabHbie M npogeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTHI COJepKAHUsl. 3HaUYCHUE OK 01 OK 02
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pEaKkUuMid B IPUPOLE M HAa  NPEANPUATHAX K 2.1
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIBHO — BOCCTAHOBUTEIIBHBIC MPOIIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAIOB, pabOThl XMMUYECKUX UCTOUHUKOB TOKA U aKKyMYJISITOPOB U
T.J.
CaMocrosiTeibHasi padoTa o0yuarommxcs Ne6
ITon6op, ananu3 u npeobpazoBaHue yueOHOI HHPOpPMAIIUH.

Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTBOpeHMe Kak (PU3MKO-XUMHUYECKUH MpoLecc. OK 01 OK 04

AUCCOHALMS U HOHHBIH 00MeH K 2.1

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopust IEKTPONTUTUUECKON qucconranuu. MoHbl. DIeKTpOIUThI, HEANEKTPOIUTHI. Peakimu
noHHOTO 0OMeHa. CocTaBleHUE peakIfii HOHHOTO OOMEHA MyTeM COCTaBJICHHSI UX MOJIHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KCIOTHO-OCHOBHBIE peakiuu. 3aJaHusl Ha COCTaBIICHUE
VOHHBIX PEaKIHil.

[TpakTHYecKkoe MCIIOIh30BAHKME PEAKITMI HOHHOTO OOMEHA W THIPOJIN3a B TEXHOJIOTHYCCKUX
Mpoleccax JKeIe3HOI0POKHOTO TpaHcnopTa. [IOHATHS: TaNbBaHOCTETHS, TATHBAHOIIJIACTHKA,
WX NMPAKTHICCKOE 3HAYCHHE B JKEIE3HOJOPOKHOM X03SHCTBE.

CamocrosiTesibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW uH@opmanuu. [loaroroBka cooOuieHUil Ha Temy IO
BbIOOpY: IIpakTHueckoe NpUMEHEHHe 3JeKTposin3a: paUuHUpOBaHHE, TrajbBAaHOILUIACTHKA,




1 2 3 4
raJIbBaHOCTETUS.
2.2.2 JlabopatopHoe 3ausitue (padora) Nel "MccnenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpensl pactBopoB. Teopust 31EKTPOIUTHUECKON Arccolanun’” OK 01 OK 04
IIpoduabHbie 1 NpodecCHOHATBHO 3HAYMMBIE 3JIEMEHTHI COAePKaHUsA. AKKYMYJISTOPBL: 2 K21
IIPUHLIMI UX pabOThL, UX IPUMEHEHUE B TATOBOM IOJBUKHOM COCTaBE. TP 4,16,23,30
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8 1
AHanu3 1 mpeodpa3oBaHue yueOHOM HHPOPMAIIUH.
2.2.3 JlaGopaTopHoe 3ansTHe (padoTa) Ne2 "Peakiu nonnoro oomena. ['maponus comneit”
IpoduiabHbie 1 NPOPEeCCHOHATBHO 3HAYMMBbIE JJIEMEHThI coaepxkanus. [[pumenenue Ha OK 01 OK 04
JKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMU HOHHOTO OOMEHA JJIsi yMATYEHUS BOJIbI (CHUKEHUE 2 K 2.1
KOHLIEHTpaUUX HOHOB Ca® u Mg2+). I'maponns Ha OpEeAnpUATHIX KEIE3HOAOPOKHOTO JIP 4,16,23,30
TpaHCIOPTA.
CamocrosiTesibHas padora o0y4yarommxcs Ne9 1
Ananms u npeoOpazoBaHue yueOHOM nHpOpMAIHN.
Paznen 3. CTpoenne BenecTBa v CBOWCTBA HEOPraHNYeCKNX BelleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTaHUIECKUX COCTMHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTpOCHHE K 2.1
HEOPraHUYECKHUX BEIECTB JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia
[Tpenmer Heoprannueckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u
cloXxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIBI,
KHUCIIOTBI, COJIM). B3auMOCBSi3b HEOpraHMYECKUX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucrannuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK 2
(aToMHasi, MOJEKYJspHasi, MOHHAs, MeTalJMuecKkas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEIIECTBA OT THUMA KPUCTAIMYECKOM pelmeTKH. 3aBUCUMOCTb XMMHMYECKOW aKTMBHOCTHU
BEIIECTB OT BHUAA XUMHUYECKOM CBSI3M M THNA KpHUCTALIMYECKOM pemerku. [IpuumHbl
MHOTr000pasusi BEIeCTB
CaMmocrosiTe1bHasi padota o0yuarommxes Nel0 1
AHanu3 u npeoOpa3oBaHue yueOHOW HH(OpMALIUH.
3.1.2 IIpakTH4yeckoe 3ansitue Ne5S PeleHne sKCriepUMEHTANbHBIX 33/1a4 10 Teme: YucToie OK 01 OK 02
BelIeCTBa U cMecH. JlucnepcHble CUCTEMBI. 2 K 2.1
IIpodunbHbie U NpodeccHoOHATBLHO 3HAYUMBIE 3JIeMeHThI cojep:kaHusi. CTEKIIONIacTUK TP 4.16 '23 30
,10,23,

KakK OCHOBa JJIs1 U3IrOTOBJICHHUA JleTaHeﬁ JKCJIE3HOAOPOIKHBIX CTaHI_[I/Iﬁ 1 y3JIOB.
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CamocrosiTeibHas padora odyuarommxcs Nell

[Ton6op, ananu3 u npeobpazoBaHue yueOHoro marepuaina. Iloaroroska coodueHuii Ha TeMy
no BBIOOPY: AMOp(HBIE BemecTBa B MPHPOJE, TeXHUKE, ObITy; I[lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucnepcHble CUCTEMBl, UX KIaCCU(pHUKALMS U UCIOJIb30BaHUE B
npodecCHOHATILHOM e TeNbHOCTH; [IpuMeHenne cycrieH3uil ¥ SMYIIbCUN B CTPOUTENIBCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 Metamsl. [Tonoxxenune B [ICXD JI.U. Menneneera, ocooeHHocTH cTpoeHus. Kopposus
METaJIJIOB. METO/IbI 3aIIUTHI KOHCTPYKIIMA MTOIBIXKHOTO COCTaBa

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

Conep:xanue yueOHOro MaTepuaJia

Mertamnbl. OOmue (usnueckue U XMMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUS.
3HaueHne METAJUIOB W HEMETAJUIOB B npupoac M IKUSHCACATCIBHOCTH YCJIOBCKA U
opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METANIOB OT
KOppO3HHU

CamocrosiTesibHas padora o0y4yarommxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmIeHWA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOWM KOMIIOHEHT MHOTUX cIuiaBoB. [IpumeHenwue
METAJJIOB M HX CIUIAaBOB B KAyeCTBE KOHCTPYKLIHMOHHBIX MAaTEpPUAJIOB Ha MPEIINPUATHSIX
JKEJIC3HOJOPOXKHOTO  TpaHcmopTa. Koppo3uss MeTauioB, OCOOCHHOCTH KOPPO3HOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[ToaroroBka mpe3eHTanuii Ha TeMy Mo BbIOOpy: McTopusi monydeHus U MPOU3BOJACTBA
amoMuHus. Poib  MeTauioB B MCTOPUM  YEJNIOBEYECKOW LMBUIM3auuu. Mcropus
OTEYECTBEHHOM YEpHOUW MeTaurypruu. McTopus OTE€YeCTBEHHOM LBETHOM METAJTyprUU.
XvMHS METaJIOB B MOEH MNpoQecCHOHANbHON NeATEeIbHOCTU. 3aBUCHMOCTh CKOPOCTHU
KOpPpO3UU OT YCIOBUN OKpyxkatomied cpeapl. Kraccubukanus Koppo3uu METalIoB IO
paznuyHbIM npu3HakaMm. CrocoObl 3alUThl METAIIOB OT KOppo3uu. [Ipon3BoacTBO yyryHa u
CTaNu.

3.2.2 Tlpaktuueckoe 3aHsitHe Ne6 Pemenuwe SKCIEPUMEHTATBHBIX 3aJad 10 TEMeE:
"Metannbr"

IMpoduabHble W NMPodecCHOHAIBHO 3HAYMMbIE 3JIEMEHThI colepkaHuss. MenHblid U
JATYHHBIA TPOKAT HCMOIB3YETCS NPU HW3TOTOBICHUHM M PEMOHTE JeTalei, pa3iuyHO
armapaTyphbl JKeJIe3HOIOPOKHOTO X035HCTBA.

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

CamocrosiTeibHas padora o0yuarommxcest Nel3
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 33J@aHUK Ha CBOMCTBA, COCTaB, NOJYYEHHE U
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4

0e30macHOe UCIOJIB30BAHNE METAIIOB B OBITY M MPAKTHYECKOH JESITEILHOCTH YEJIOBEKA.

3.2.3. Hemeramnsl. [lonoxenune B [ICXD /.M. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Conep:kanue y4eOHOT0 MaTepHuaJa

Hemeramnel. OOmme ¢usnyeckne W XHUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccudukanus u HOMEHKIATypa COCTUHEHHUN
HeMeTaJuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUM B JKEIIE3HOJOPOKHOM
xo3srcTBe KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

CamocrosiTesibHas padora o0y4yarommxcs Nel4
[Ton6op, ananu3 u npeodbpazoBanne yueOHONH HHPOPMAIIH.

3.2.4 Tlpaktuyeckoe 3ansitue Ne/ PemieHne -SKCIIEpUMEHTAIBHBIX 33Ja4 IO TEMe:
"Hemeranmmsr"

podunabHbie U NpodeccHOHAIBLHO 3HAYMMBIE 3JIEMEHTHI coaep:xkaHus. Kpemuuii —
AJIEMEHT HMHTErPaIbHBIX MHUKPOCXEM CHCTEM YIIPAaBICHUS IBUXKCHHEM Toe3noB. Kapowa
KpEMHUSI KaK KOMIIOHEHT BapHCTOPOB, MPUMEHSEMBIX B YCTPOMCTBaX aBTOMATHYECKOIO
PETYJIMPOBAHUSI CTPEIIOK KEIE3HOAOPOKHBIX MTYTEH U Iepee3IoB.

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

CamocrosiTesibHass padora o0y4yarommxcs NelS

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha CBOMCTBA, COCTaB, IOJy4EHHE U
0e30macHOe HUCIOJb30BaHUE HEMETAIJIOB B OBITY M MPAKTUYECKOH JIE€ATEIIbHOCTH YeIOBeKa.
[TogroroBka cooOmieHudt Ha TeMmy 1o BbIOOpy: [IpuMeHeHHe HeMeTauioB B
JKEIIE3HOAOPOKHOM X03s1CcTBE. [IpaBuiia nepeBO3KM HEMETAJUIOB 110 JKEJIE3HOU JOPOTeE.

Tema 33 Nnentudukanus
HEOPraHMYECKUX COCTUHEHUI

3.3.1 I'enernyeckas CBsI3b HEOPTAaHMUYECKUX COSAMHEHHHA
Hrorosasi konTpobHasi pabora Nel

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

Coaep:xanue yueOHOro MaTepuaJia
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX  BeEHIeCTB  (OKCHJIOB,
THIPOKCUIOB, KHCIIOT, COJieH ¥ Jp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB IMPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWH, BBICIIMX OKCHIOB MU THAPOKCHUIIOB. MmeHtudukamms
HEOPraHWYECKHX BEIIECTB C HCIOJb30BaHUEM WX (DU3UKO-XUMHUYECKUX  CBOWCTB,
XapaKTEPHBIX KAYECTBEHHbBIX PEAKIUI

Hmoz | cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero)
O0s3aTenbHas ayIMTOPHAs yueOHas Harpyska (Bcero)

48

32




MPAKTUYECKHUE 3aHATHS
nabopaTopHbie 3aHATHS (PabOTHI)
caMmocTosiTeNbHas paboTa
KOHTpOJIbHast paboTta

14

16

Pa3nea 4. CTtpoeHue u cBoiicTBa opr

aHUYECKHUX COeTUHEHHUI

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTraHUYECKUX BEUIECTB

4.1.1 TlonsiTre 00 OpraHUYECKUX BEIIECTBAX, X IPUMEHEHHUE Ha KEJIE3HOM J1opore.

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

Coaep:xanue yueOHOro MaTepuaJia

IlosiBieHne M pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckoll XUMMH.
MecTo M 3HaueHUE OpPraHMYECKONM XMMHHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHME KaK IOpANOK COCJUHEHHs AaTOMOB MOJIEKYJIE€ COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHNnEe OpraHMYECKUX BEIIECTB Ha JKEJIE3HOU opore

CamocrosiTe1bHasi padoTa odyuarommxcs Nel6
[TonGop, ananu3z u mpeobpazoBanue yueOHOW uHopmanuu. I[logroroBka cooOuieHuit Ha
TeMbl 10 BbIGOPY: Kusub u gestensHocTh A. Kekyme. JKusup u jestensHocts U,
bepuenuyca. XKusnp u gestenbHocts @. Bemnepa.

4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHu4ecKnux BEUIeCTB.

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

Coaep:xanue yueOHOro MaTepuaJia

[TonosxeHus TEOpUM XUMHUYECKOTO CTpOeHUsl opraHudeckux coeaunenuid A.M. Byrtneposa.
VYriepoaHsblil CKeJIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Monekyia. M3omepust u m3omepsl. Ilonstue o ¢yHkunoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccUPUKALMUM OpPraHUYECKUX COelMHEeHuH. MexayHapo/iHas HOMEHKIarypa u
IIPUHLUIIBI HOMEHKJIATYPbI OPIraHUYECKUX COSAMHEHUN

CaMmocrosiTeibHasi padota o0y4yarommxcs Nel7

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpopmarnuu. [ToaroToBka cooOmieHWit Ha
TeMy 1o BbIOOpy: XKusup u nesrensHocTh A.M. Bytneposa. XXusups u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIUHEHUN

4.2.1 AnKaHbI: COCTaB, CTPOSHUE, TOMOJIOTHYECKHUM DS,

OK 01 OK 02
K 2.1
JIP 4,16,23,30
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Coaeprxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OcoOEHHOCTH KiIacCHU(PHUKAIUU U
HOMEHKJIATYpBI, H30MepHs, (PU3MUECKUE CBOWCTBA, XHMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TeIJIa B
MPOMBIIIICHHOCTH U OBITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MPHPOJIE
Y IPUMEHEHUE AJIKaHOB.

CamocrosiTe1bHasi padoTa o0yyarommxcs Nel8

[TonGop, ananu3 u mpeoOpa3oBaHue ydeOHOUM WMHQopManuu. [ToaroToBka cooOIieHW Ha
TEMy MO BBIOOpPY: DKOJOTMYECKHE AacleKThl HCIIOJIIb30BAaHUS YIIIEBOJOPOIHOTO CBIPHS.
XUMUS YTIEBOJIOPOJTHOTO CHIPhS M MOl OYyyliasi CelMaabHOCTb.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne8 PemieHue HKCHEpUMEHTANIBHBIX 3a/7ad 10 TEMeE:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U 3TaHa"

IIpoduabHbie W mnpodeccHOHAIBLHO 3HAYUMbIe 3JIeMEHThbl coiep:kaHudA. JKunkue
yraeBoAOpoAbl (O€H3MHBI, KEPOCHHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENSAX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTHI )KUJIKUX CMa30K, UCIOIb3yEeMBbIX IS
CMa3KM TPYIIUXCS Y3JOB TEIUIOBO3HBIX JIBUraTelied, OCEBBIX IOALIMIHUKOB BaroHOB
3JIEKTPOBO30B, TEIJIOBO30B. ['aloreHNpou3BOHbIE YIIIEBOJOPO/bl - B KAUECTBE XJIaJareHTa
B peprKepaTOPHbIX BArOHAX.

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

CaMmocrosiTeibHasi padota o0y4yarommxes Nel9

Bbraucnienus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00beMa, KOIMIeCTBA MCXOTHOTO
BEIIECTBA MJIM IMPOJYKTa PeaklUH M0 U3BECTHBIM Macce, 00beMy, KOJUYECTBY OJIHOTO U3
WCXOJIHBIX BEIIECTB MJIA MTPOYKTOB PEAKIINH).

4.2.3 Anxensl, ankaaueHbl. CocTaB B 0COOEHHOCTH CTPOCHHS

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

Conep:xxanue yueOHOro MaTepuaJia

HenpenenbHple (aidkeHbl, alKUHBI W ankagueHbl). OcoOEHHOCTH KIacCCH(PHUKAIUU |
HOMEHKJIATyphl, Hu30MepHsi, (U3MUECKUe CBOWCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
MMOJIYUCHHUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IINIAMCHH IJIA
CBApKKW ©W PE3KU MCTAJJIOB. HpaKanecxoe MNPUMECHCHUEC QAJIKCHOB W AJIKAIUCHOB B
YKEJIE3HOIOPOKHOM XO351CTBE
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CamocrosiTeibHasi padoTa o0yuarommxes Ne20
ITon6op, ananu3 u npeodpazoBaHue yueOHOW HHPOPMAIIUH.

4.2.4 Ilpaktudeckoe 3aHsitue Ne9 PemeHue SKCIIEPUMEHTAIBHBIX 334ad 10 TEME:
"[lony4yeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

IIpoduiabHbie U nMpodeccHOHATBHO 3HAYMMBbIE JJIEMEHTHI colep:kaHuMsA. [IpumeHeHus
IOJMMEPOB Ha MPEANPHUITUAX KEJIE3HOJOPOKHOIO TPAHCHOPTA IS 3IIEKTPOU3O0JIALUH,
PYKaBOB TOPMO3HOH CHCTEMBI TIO€3/I0B, MPHBOIAHBIX pEMHEH, 300HHUTOBBIX COCYIOB
AKKyMYJISITOPOB, Je€Tajel U 3alIUTHBIX TOKPHITUI HA KeJIe3HOI0OPOKHOM TpaHCIOpTe

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

CamocTosiTeibHasi padoTa o0yuarommxcs Ne21

Beruncinenus no ypaBHeHHIO XUMHUECKON peakiuu (Macchbl, 00beMa, KOJIMYEeCTBA UCXOIHOTO
BEIIECTBA WMJIM IMPOJYKTa PEaKIUH M0 M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO U3
VCXOJJHBIX BEIIECTB MJIM MPOIYKTOB PEAKLIUH).

4.2.5 TlpakTtuyeckoe 3anaTHe NelO PemeHne sKCHepUMEHTANBHBIX 33734 IO TEMeE:
"AneTuiieH U ero roMosoru" (AJIKHHBI)

IIpoduiabHbie U npodeccHoHANbHO 3HAYHMMBbIE 3JIEMEHTBI colep:kaHuA. [IpumeHeHue
HOJIMMEPBl Ha OCHOBE IPOM3BOJAHBIX AJKMHOB B KA4YECTBE M3OJIILMU 3AILUTHBIX 000JI0UYEK
KaOeNbHbIX U3AEIUI U MPOBOJOB, BHYTPEHHENW OT/AEIKU MACCAKUPCKUX BaroHOB M BaroHOB
3JIEKTPOIOE3/10B

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

CamocTosiTe1bHasi padoTa o0yuarommxcs Ne22

[TonGop, ananu3z u mpeobpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy 10 BbIOOpYy: [IpuMeHeHWe ameTwieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHSIX
KEJIe3HOI0OPOKHOTO TPAHCIIOPTA.

4.2.6 Apennl. CocTaB, CTpOEHUE, ITOJTYICHUC

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

Conep:xanue yueOHOro MaTepuaJia
OcoOeHHocTH KIacCH(PHUKAIMM W HOMEHKIATyphl, H30Mepus, (u3nueckue CBOWCTBA,
XUMHUYECKHE CBOHCTBA, CITOCOOBI MOJTYICHUS.

CaMmocrosiTe1bHasi padoTa o0y4yarommxcs Ne23

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpopmarnuu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpY: IlpuMeHeHWe apeHOB M HMX TOMOJIOTOB Ha MPEANPUATHIX
KETIE3HOJJOPOKHOTO  TpaHCTOpTa.  TOKCHYHOCTH  apOMaTHYECKUX  YTIIEBOIOPOIOB.
S MOXUMUKATHL.




2

4.2.7 TlpakTuyeckoe 3anaTHe Nell PemeHuwe sKCHEpUMEHTANBHBIX 33734 IO TEME:
"CpaBHHTEIbHASA XapAKTEPUCTHUKA CITUPTOB"

IIpoduiabHbie U nNpodgeccHOHATBHO 3HAYUMBbIEe JJIeMeHThl coepxkanus. OQHOATOMHbIE
COMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpUAlOB HaXOASLIMX CBOE INPUMEHEHUE B
JKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka AJIs MOKPBITHS aCCaXUPCKUX U I'PY30BBIX BaroHOB;
IUIACTU(HUKATOPBI, NPUMEHsEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsax
MOJIBUJKHOTO cocTaBa M T.H.). lIpuMeHeHue HTUIEHITIMKONS W TJIMLEpPUHAa B KayecTBE
aHTU(PHU30B B paauaToOpax CHUCTEM OXJIAXKICHUSA JABUraTelel BHYTPEHHErO CrOpaHus;
TUJIPaBIMYECKUX, TOPMO3HBIX U 3aKaJOYHBIX JKUJIKOCTEM B MOABM)KHOM COCTaBe
KEJIe3HOIOPOKHOrO TpaHcnopTa. [IpakTHueckoe 3Haue€HHE apOMaTUYECKUX CIMPTOB M MX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SUCTBE. Y CIOBHSI NIEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

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

CamocrosiTeibHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeobpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOiieHuit Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUY€HUE OJHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3siictBe. I[lepeBo3ka CHUPTOB MO >KENE3HOW JOpore, MapKUpOBKa Trpy30B. MeTaHOI:
xeMopmms 1 XxeMopoOust. DTaHOI: BelnHyaiiiee 0Jaro U CTpaurHoe 3710. AJIKOTOJIM3M H €r0
npodunaktuka. [IpakTuueckoe 3Hau€HHE MHOTOATOMHBIX CIHUPTOB B KENE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka apoMaTUUECKUX CIIUPTOB M0 KEJIE3HOM 10pOre, MapKUpPOBKa I'PY30B.

4.2.8 Anpneruasl. KapOonoBbie kucioTsl. CocTaB, CTpoeHUE, KiIacCU(UKALINS

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KiIacCH(PUKAIMM W HOMEHKIATyphl, H30Mepus, (u3nueckue CBOWCTBA,
XUMHWYCCKHUEC CBOI\/JICTBa, CIIOCOOBI IMOJIYUCHUA. Mpbu1a Kak COJIM BBICIIHX Kap6OHOBI>IX KHCJIIOT,
ux Morolee nercteue. Cioxable YQUPbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

CamocrosiTesibHast pa6oTa odyuawmmxcs Ne25

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy 1O BBIOOpY:  MypaBbHHAs KHCJIOTa B MPUPOJE, HAyKe W MPOU3BOACTBE. McTtopus
ykcyca. [lpakTudeckoe 3Hau€HUE AIbJETHIOB M HMX IMPOU3BOIHBIX B KEIE3HOIOPOKHOM
xo3siictBe. IlepeBo3ka albAErHIOB 1O JKEJIE3HOW JOpOore, MapKHUpPOBKa TPY30B.
[TpakTHdeckoe 3HaYeHHE KAPOOHOBBIX KUCIOT M UX TMPOU3BOAHBIX B YKEIE3HOJAOPOKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO KEJIE3HOM J0pOore, MapKHPOBKA T'PY30B.
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HpaKanecxoe SHAYCHUC )KXUPOB U UX MMPOU3BOJHBIX B KCJIC3ZHOAOPOKHOM XO35ICTBE.

4.2.9 JIabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KHCIIOT"
I[IpoduibHbie U MPodecCHOHATBLHO 3HAYMMbIE JJIeMEHThI cojep:kaHus. MypaBbUHBIN
QIBJETU]] KaK KOMIIOHEHT OaKeIMTOBOTO JiaKa, SBISIONIMMCS aHTHKOPPO3UOHHBIM
MOKPBITUEM JUISI BaroHOB. TEKCTONUT KaK OCHOBA I W3TOTOBJICHHS 3yOUaThIX KOJec,
BKJIQ/IBIIICH TIOIIMITHIKOB, a8 TAKXKE KaK JIEKTPOHU30IATOP. ACOOTEKCTONIUT KaK KOMIIOHCHT
AJI1 U3rOTOBJICHHUA TPYIIHUXCA ,[[eTaJ’IefI AUCKOB CHCIUICHUA W TOPMO3HBLIX KOJOJAOK Ha
JKEIIE3HOIOPOKHOM TpaHcmopre. [IprMeHeHHe aneToHa B KEJIE3HOJIOPOKHOM XO3SHCTBE.
[TepeBo3ka M MAPKUPOBKA AJIBJICTHJIOB ¥ KAPOOHOBBIX KHCIIOT T10 JKEJIE3HOU JJOpore

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CaMmocrosiTeibHasi padoTa o0y4yarommxcs Ne26

Bbruncnenus o ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bemMa, KOJUYECTBA HCXOTHOTO
BEIIECTBA MJIM IMPOJYKTa PEaklUH [0 U3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOIO U3
MCXOJIHBIX BEILIECTB WM IPOJYKTOB peakiun). Penenne cxem npespaiieHui

4.2.10 IIpakTtuuyeckoe 3ansThe Nel?2 PemieHune SKCIIEpUMEHTAIBHBIX 33Ja4 110 TEMe:
"Cnoxusie 3¢upsl. Kupsl. [Torstue o CMC"

IIpodpuiabHbie U NPOPEecCHOHANBLHO 3HAYMMBIE YJIeMEHTHhI colep:kaHus. byrunanerar
KaK KOMIIOHEHT TIeHTa(TaleBbIX 3Majeid, MCIOJIb3YEMbIX JUISI OKPACKH IAaCCaKUPCKHUX
BaroHOB. MbpUI4 BBICIIUX XHUPHBIX KHUCJIOT Kak 3aryCTUTENH B IJIACTHUECKUX CMa3Kax,
MPUMEHSEMBIX B Pa3IMIHBIX MEXaHWU3Max I CMa3KH TIOJIIMITHUKOB, 3yOUYaThIX KOJEC,
BHUHTOBBIX M LIETIHBIX Nepe/iay, MapHUPHBIX COSTMHEHUN U Jp.

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

CamocrosiTesibHas padoTa o0yuawuuxcsi Ne27

[ToaroroBka cooOnieHuii Ha TeMy 1o BeIOOpY: CroxHbIE 3UPHI U UX 3HAUYECHUE B IPUPOJIE,
ObITY U npou3BocTBE. JKUpPHI Kak MPOJAYKT MUTAHUS U XUMUYECKOE ChIpbe. 3aMEHa JKUPOB B
TEXHHKE HEMUIIEeBBIM ChIpbeM. HexBaTka NpPOAOBONBCTBHS Kak ToOanmpHas mpobiema
YeloBeYecTBa M IYyTH €€ pemieHus. Mpura: mpouuioe, Hactosimee, Oyaymee. Cpencrsa
TUTUEHBl Ha OCHOBE KHCIOPOACOAEPKAIIUX OPraHUYECKUX coeAuHeHUU. CHHTEeTHYeCKHe
moromue cpeactsa (CMC): TOCTOMHCTBA M HETOCTATKH.

4.2.11 AMuHBI. AHUIUH

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

Conep:xanue yueOHOro MaTepuaJia
Oco0OeHHOCTH KJIacCH(PHUKAIMM W HOMEHKIATYphl, H30MepHs, (HU3UUeCKHe CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIOCOOBI OMyUEHUSI.
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CaMmocTosiTeibHasi padoTa o0y4yarommxcs Ne28

[TonGop, ananu3 u mpeoOpa3oBanue ydeOHOUM mHpopmaruu. [ToaroToBka cooOmieHWit Ha
TeMy 1o BbIOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPaCHTEINH.
[IpakTHyeckoe 3HaYeHHWE AMHHOB U HX HIPOM3BOJIHBIX B KEJIE3HOJIOPOKHOM XO3sicCTBe.
IlepeBo3Kka aMMHOB 110 JKE€JIE€3HOM JOpOre, MapKUpPOBKA I'PY30B.

4.2.12 JlaboparopHoe 3aHsitue (padora) Ne4 "AmuHokucinorel. benku. Pacmo3naBanme
BOJIOKOH"
IIpoduibHbie U NMpodeccCHOHATBHO 3HAYUMBIE JJIeMeHThI cojaep:xkanus. Kanmpon — kak

KOMIIOHCHT BHy’l'pGHHCfI OTACIKKW IIOABHMXXHOI'O COCTaBa. HpI/IMeHCHI/IC KJI€1 Ha OCHOBC
nojmaMua B BAarOHOCTPOCHHUH MJId CKJIICHBAHUA. MI/IHOpa'HOpOHHaCT — KaK OCHOBa J1JIA
TCIUIOU30JIIIUKU  U30TCPMHUYCCKUX, MMaCCaXXKUPCKUXx M pe(pr/I)KepaTOpHLIX BaroHoOB.
TexHuuecknii BOMIIOK Kak HpOKJ’IaHO‘lHHﬁ MaTcpHrail B 6YKC8X IIpu pPCMOHTC BAIr'OHOB.

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30

CamocrosiTeibHast padoTa odyuarommxcst Ne29
[TonGop, ananuz u npeodOpazoBanue yueOHOU mH(popmanuu. I[loaroroBka coolbuieHui Ha
TEeMy 10 BBIOOpY: 3HaueHHEe aMHHOKANPOHOBOW M aMUHOHAHTOBOW KHUCIOT i OOBEKTOB
JKEIIE3HOIOPOKHOTO  TpaHCHOpTa. buocuHTe3 OenkoB. XHMMHYECKHE BOJIOKHA M HX
NPUMEHEHHE Ha KeJIE3HOJOPOKHOM TPAHCIIOPTE.

Tema 4.3 WNnentudukarms
OpPTaHUYECKUX BEIIECTB, X
3HaYeHUE M MpPUMEHEHUE B OBITOBOU
U TPOM3BOJICTBEHHOUW JICSITEIHLHOCTH
yeJIoBeEKa

4.3.1 JlabopatopHoe 3ansaTHE (padoTa) NeS "CpoiicTBa yrineBooB"

IIpoduiabHbie U npodeccuoHATBHO 3HAYMMBbIE 3JIeMEHThI colep:kaHus. [IpumeHeHue
IIPECCOBAHHOW JIPEBECHHBbI I BKJIAJbIIIEH MOAIIUIHUKOB, BTYJIOK, OIOPHBIX IIJIHT,
U3TOTOBJICHHSI IIECTEPEH MOJBUKHOIO COCTABA JKEJIE3HOAOPOKHOrO TpaHcnopra. [Jroko3a
— LEHHBI NUTATeNbHBIA TNPOJYKT, HAXOAALIMM CBOE NPUMEHEHHE B HH(PPACTPYKType
JKEJIE3HOJJOPOKHOTO XO035MCTBA (B COCTaBE MPOAYKTOB NMUTAaHUS B MPUBOK3AIBHBIX Kade,
pecropaHax, BaroHax-pecTopaHax). TeXHMUYECKMIH  LeMIyJIOua  HPUMEHSIOT Ui
W3TOTOBJICHUSI IIKaJI M3MEPUTEIbHBIX NpUOOPOB 000pYAOBaHUS IKEIE3HOJIOPOKHBIX
00BeKTOB. JlpeBecHHy IIMPOKO HCIOJIB3YIOT B JKEJIE3HOJOPOXKHOM XO3MHCTBE (Hampumep,
COCHY U JIUCTBEHHUIy B BarOHOCTPOEHUH; 1y0, OYK M KIIEH HMCIONb3YIOT JJIi BHYTPEHHEH
OT/EJIKH BaroHOB).

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30

CamocrosiTtesbpHast padora o0yuyarmmxcs Ne30

[TonGop, ananu3 u mpeoOpazoBanue yueOHOH uH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy IO BbIOOpPY: VYTIJeBoAbl M HUX poJib B JKHUBOM mnpupone. Pa3Butne caxapHoii
IPOMBIIITIEHHOCTH B Poccun.




1 2 3 4
4.3.2 Ponp XuMuUM B OOECIEYCHHUU HKOJOTHYECKOW, HSHEPreTHHYeCKO U MHUIICBOI OK 01 OK 02
Oe3omacHoCTH K 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepHuaJa 2
Ponp opranmyeckoii XMMUM B pPELICHUHM MPOOJIEM DJHEPreTHUECKoW Oe301macHOCTH, B
pPasBUTHM MEAULUHBI, CO3AAHWM HOBBIX MAaTEPUANOB, HOBBIX MCTOYHHKOB SHEPIUU
(anmpTepHATUBHBIE MUCTOYHUKU 3HEPruu). OMacHOCTh BO3ACHCTBHS Ha KHUBBIE OPraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENbHBIX KJIacCOB  (YIJII€BOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPOPraHUYECKHE IPOM3BOAHBIC, ANbJETHABI W JIp.), CMBICI II0Ka3aTesl IPeAeIbHO
JIOITYCTUMOW KOHIICHTPAIHH
CamocrositeibHas padora o0y4yarommxcest Ne31 1
[ToaroToBka cooOmieHMI Ha TeMy 1O BBIOOpY: YenmoBek B MHpe BEIIECTB U MaTEpPHAJIOB.
XUMHUS U 3I0pPOBbE YETOBEKA

Pa3nes 5. Kunernueckue U TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeaKIui 2/1

Tema 5.1 Cxopocts xumuueckwx | 5.1.1 IlpakTnueckoe 3ansiTue Nel3 PerieHue NpakTHKO-OPUEHTUPOBAHHBIX PACUCTHBIX 2

peakuuii. XuUMHUYECKOe paBHOBecHE | 3a/1a4 1o TeMe: "CKOpOCTh XUMUYECKUX PeaKInid. XMMHUUYECKoe paBHOBecHe" OK 01 OK 02
I[Ipodguabubie U npodeccHOHAIBLHO 3HAYUMMbIE JJIeMEHThI cojep:xkanus. bydepHbie IIK 2.1
PacTBOPBI B TEXHOJIOTHUECKHX Ipolieccax (IMpU IEKTPOXUMHUYSCKOM HAHECCHUH 3alIUTHBIX JIP 4,16,23,30
HOKPBITHIA, B IPOU3BOJICTBE KPACHTEIICH)
CamocrosiTesibHas padoTa o0yuarommuxcst Ne32 1
ITon6op, ananu3 u npeodbpazoBanue yueOHONH HHPOpMAIIH.

Pasnen 6. PacTBopbl 2/1

Tema 6.1 Ilonarue o pacTBopax 6.1.1 IlpakTnueckoe 3ansitue Neld PemnieHune NpakTUKO-OPHUEHTHUPOBAHHBIX PacUETHBIX 2
3a/a4y 1o teMe: "PacTBOpPHI, UCIIOIB3yeMbI€ B OBITOBOM U MPOU3BOICTBEHHON JESITEIBHOCTH OK 01 OK 02
yenoBeka' K 2.1
IIpoduabHble U mnpodeccHOHAIBLHO 3HaAYMMble 3JJIeMeHTHI cojep:kaHusi. [lepeBo3ka JIP 4,16,23,30
pas3IMYHBIX PACTBOPOB IO XKEJIE3HOM Jopore.
CamocrosiTesbHasi padora o0yyarommxcs Ne33 1
[ToarotoBka cooOmeHuii Ha TemMy 1o BbIOOpYy: PacTBophl, ucmonb3yemble B OBITOBOH,
IIPOU3BOJICTBEHHON JEeSITeNIbHOCTH YeloBeKa. PacTBoOpHI, IpUMEHSIeMbIe B
YKEJIE3HOIOPOKHOM XO351CTBE

Paszpnen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 4/2

Tema 7.1 Xumus B ObITY U ‘ 7.1.1 Hogeiinme qOCTH)KEHUS] XUMUUECKOM HAYKH U XUMHUECKOM TEXHOJIOTHH OK 01 OK 02




1 2 3 4
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YelioBeKa K 2.1

JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepHuaJa 2
Hoselimme nOCTMKEHHUS XMMHYECKOM HAyKM M XMMHUYECKOM TexHojoruu. Pomp Xumuu B
00ecreyeHNH HKOJIOTMYECKOW, HHEPreTHYeCKOW ¢ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
MeauuuHbL. [IpaBuiia moucka u aHanm3a XUMUYECKOH MH(OPMAIIMN U3 Pa3INYHBIX HCTOUYHUKOB
(nayuHas ¥ yueOHO-HAYUHAsl IMTEPATypa, CPEACTBAa MaccCOBOM MH(pOpMaLnH, ceTh MHTEpHET)
CamocrosiTeibHas padora o0yuarommxcs Ne34 2
[Touck n ananu3 nHGOpPMALMK O IPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM
Oymymiel mpoecCHOHATBEHON IEITeTHFHOCTH TI0 TeMaM: BaKHEHIIME CTPOUTEIbHBIC MaTepHalbl,
KOHCTPYKIIOHHBIE MaTepualibl, KPAacKH, CTEKJIO, KepaMHKa, MaTepualbl AJs 3JIEKTPOHMKH,
IIPUMEHSIEMBIE B KEJIE3HOI0POKHOM XO035HUCTBE
7.1.2 Tlpome:kyToUHAasi aTTecTAIMS 1O JUcHMILTHHE. /1 depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
K 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas yaeOHast Harpy3ka (BCero) 60
OOGs3arenpHas ayquTOpHas yueOHast Harpy3ka (Bcero) 40
MPAaKTUYECKHUE 3aHATHS 18
naboparopHbie 3aHsTHS (pabOTHI) 6
camocCTosATeNbHas paboTa 20
Qg QepeHIMPOBaHHBIN 3aUeT )
Hroro: MakcumanbHas yueOHas Harpyska (Bcero) | 108
OOs3aresbHas ayUTOpHAs yaeOHast Harpy3Ka (BCero) 72
MPaKTUYECKUE 3aHITHS 28
1abopaTopHbIe 3aHATHUS (PaOOTHI) 10
caMmocTosiTeNbHas paboTa 36
KOHTpOJIbHas paboTa 2

Hmoeosas ammecmayus 6 popme nuddepeHIMpoBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBALIAU TPOT'PAMMBI YYEBFHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecleYeHHI0

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoMm Kabuuere: Jlabopatopus XUMHUH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:

1. ITocamounbie MeCTa IO KOJIUYECTBY 0OYJAIOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCHUILTAHE

4. Becwl ananutuueckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Mojienu KpucTauIMuYecKuX peméTok. (3 mr)

7.CoopHbiii pubop A1 nosydeHus ra3os (1 mrT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop niakaToB MO HEOPTAHUYECKOW U OpPraHNYECKON XUMUU.

Texnuueckue cpeocmea 00yueHus:.

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuzyanvhvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoaoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumus. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. COXHBIE
a¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yactb 5. A3oTcoiep:kaiiie opraHndyeckue BeriecTBa. bemku.
CuHTEeTHYECKHE BBICOKOMOJIEKYJIISIPHBIE BelecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XuMudeckuii akcnepumeHT» 150 MUHYT.



3.2. UupopmaninoHHoe o0ecneyeHHe peain3aliu MPOrpaMMbl

Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JONOJHHUTEJIbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIMOTEYHOT0 GoHA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa U.B. Xumus: y4eOHUK W TPAKTUKYM AJs CpEeTHEro MpogeCcCHOHATBHOIO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., WChOp. ¥ JOMI. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2./lon0JIHUTEIbHbIE HCTOYHHKH:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, JI.M. Kynukosa;

Kazan. nau. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamienus: 31.03.2023) / - Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYMHOM H3JIOKEHWH: ydeOHOe mocobme mnsi cro / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHbii // Jlanb: snekTpoHo-OmOmmoreunas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara obparmienus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPH3. NIOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. HayuHo-nomynsipHbIi MPOEKT «DJIeMEHThI OOJBIION Hayku « ((pHU3MKa, XUMHsI, MaTeMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HayKW, KHHUTH, HAYYHO-TIOMYJISIPHBIC

cTaThH, JeKIWH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - mekiuu mo XMMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum noctyma: cBOOOIHBIN.

2. CaiiT Hay4YHO-TIONYJISIPHOTO KypHala «XuMmus W 3u3Hby». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. Calltr 0 XuMHUM: KIacCHUYeCKUe Y4YEOHUKH, CIPABOYHUKH, SHIUKIONEIUH, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWii, COCTaBlIeHHE ypaBHEHWH peakuumit. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUIACO-KOH(PEPECHITNH. [ DIEKTPOHHBIN

pecypc]. Pexxum goctyna: https://zoom.us/.



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

5. DnextpoHHas wuH(pOPMAMOHHO-OOpazoBarenbHass cpena H©Ha 1maatdpopme Moodle.

[DnexTponnsIii pecypc]. Pesxxum mocryma: https://moodle.ospu.su/

3.3 Ilporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H_[606p330BaT€J'IBHOI71 JUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE HA (POPMHUPOBAHUE OOLIHX

KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCPKaHMs yIeOHOTO MaTepuaa.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
K 2.1 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HCIOJIL30BaHUS
JP 2,4,16,23,30 4.3 XUMHYECKOM CHMBOJHUKHA U
P5: Tema 5.1 Ha3BaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHM IS COCTaBJICHUS
XUMHUYECKUX HOpMYIT;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- PesynpTarT  BBINOTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paloT;
- Pe3synpTarT  BBINOIHEHUS
MIPAKTUYECKON paboOThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 Pl: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHHIA
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | 1 olieHKa UX IIOATOTOBKH;
3.3 - 3amaHusg Ha HUCHOIL30BAaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XHMHYECKON CHMBOJIMKH U
4.3 Ha3BaHMIl COCAWMHCHUH MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M IPUKJIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHU IS  COCTaBJICHUS
XUMHUYECKUX (POPMYII;

- Pesymprar  BBITONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIBHBIX PaboT

- PesynpTaT  BBINONTHEHUS
MPaKTUYECKON pabOTHI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- llombop, aHamuz ®
npeoOpa3oBaHue yaeOHOMI
uHpopManun

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrOTOBKHU;

- 3ajaHusg Ha UCHOJIb30BAHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCOUMHEHUN IO
HOMEHKJIaType
MEX1YHapOJIHOI O coro3a
TEOPETUUECKON U MPUKIIATHON
XUMHH W TPUBHAIBHBIX
HA3BaHWM JUJISI  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT = BBINOJTHCHHS
MPAKTUYECKON paboThI;

- PesynmpTaT  BBINONTHECHHS
nabopaTopHOI paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popManuu

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/10OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHPAKHEHUS IO 3aKPEIUICHUI0 M OTpabOTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE UM HMHTEPAKTHUBHBIC: 3BpPUCTHUYECKHE Oecedbl, IUCKYCCHH, KpYIJIBIA CTOJI,

MMpe3CHTalrd, BUKTOpPHWHA, KBECT.




