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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 Opranu3anus nepeBo30K U yIpaBieHUE Ha
TpaHcmopre (1o BUAaM).

[Tpu peanusanuu pabodeld MPOrpaMMbl MOTYT HCIIOJIB30BAaThCS pa3sIinyHbIe 00pa30BaTeNbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH, JIEKTPOHHOE O0yUYEHHUE.

Pabouas mporpamma y4yeOHOM TUCHMIUIMHBI MOKET OBITH MCIIOJIBb30BaHA B MPOQecCHOHATBHOM
MMOATOTOBKE, TEPENOArOTOBKE M IOBBINICHHH KBaMH(UKaUK padounx mo mnpodeccusm: 17244
[Tpuemocnarumk rpy3a u Oaraxa; 18726 CoctaBUTEb MOE3/10B.

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

OO1eoOpa3oBarenbHas JUCLMILIMHA «XUMUSD) U3ydaeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
[MKJIe Y4eOHOTO TJIaHa OCHOBHOM MPO(eCCHOHATbHON 00pa30BaTeNIbHON MPOrPaMMbl YKPYITHEHHBIX TPYIIIT
crierabHOCTel / ipodeccuii: 23.00.00

TpynoeMKOCTh IUCIUILTHHBI « XM Ha 0a30BOM YpPOBHE COCTaBISIET 72 Yaca, 3 KOTOPhIX 64 yaca —
0a30BbIii MOAY/H (6 pa3ienoB) M 8 YacoB — MPUKIAMHON Momyib (1 pasmern), BKIFOYAIONMIUN TPaKTHKO-
OPHEHTUPOBAHHOE COJICPIKaHNE KOHKPETHOM MPOPECCHUU HITH CIICIIUATEHOCTH.
[puknagHoii MOAynAb BKIIOYACT ONMH pasnmen. Pasmen 7 «Xumus B ObITY M MPOM3BOACTBEHHOMN
NesTeNbHOCTH 4YeNloBeKay peanusyerca ans crermansHoct 23.02.01 Opranuzanus nmepeBo30K U
yIpaBieHUE Ha TpaHcHopTe (IO BUAAM) Ha Marepuaie, CBI3aHHOI'O C KOJIOTMYECKON 0e30MacHOCThIO U
OIICHKOM TIOCNIENCTBUN  OBITOBOM ¥ MPOM3BOJACTBCHHOM JICATEILHOCTH, IO OTpacisiM  Oymyrien
POeCCHOHATHLHON JISSTETBHOCTH 00 YYaFOIINXCSL.

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, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PAaBHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMMHMUYECKUH HSKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIINX HEOPraHUYECKUX U
OpraHUYECKUX 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;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHUss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pynOBaHUEM;

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

- KPUTHYECKON OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYIMAOMEH U3 pa3HbIX
HCTOYHUKOB;

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

3HATh:

- Ba)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsipHash MaccChl, MOH, aJUIOTPONHS, M30TOMbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATELHOCTD, BaJIECHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJIIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PAcTBOPBI, DJIEKTPOIUT M HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAs AUCCOLMALMSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBIICHHUE,
TerIoBoH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiM, KaTajlu3, XUMHUYECKOe paBHOBECHE,
YTJIEPOAHbIN CKeneT, G yHKIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHUS;

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

- OCHOBHBIE TEOPHUM XMMHH: XUMHUYECKOW CBA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEMWIIIME BEUIECTBA U MaTEpHUAJIbl: OCHOBHBIE METAJLJIbI U CIUIABBI, CEpHAsi, COJIsIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTujIeH, OeH30,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KIeTyaTKa, 0eJIKU, HICKYCCTBEHHBIE i CHHTETUYECKHE
BOJIOKHA, Kay4yKH, INIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOGHHUS Y4€OHOT O MpeaMeTa:

Oco6oe 3HaueHNne yUeOHBIN TpeaAMET uMeeT npu (hopmupoBanuu U pa3Butuu 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 BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBianeHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATEIbHO  (POPMYIUPOBATH u
aKTyaJIU3UpPOBaTh MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

- ONpeNeNnsTh LENH eSITeIbHOCTH, — 3aJaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- BBIBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPHUBAEMBIX SIBJICHUSIX;

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCIIEACTBUI JAESITEIbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHnA
poosem;

- BBIABJIATH IIPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 337a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElCHWs, HAaXOOWTb apryMEHThl Ui
JIOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh
rapamMeTpsl U KPUTEPUH PELICHHUS;

- AHWIN3MPOBATh  IIOJNYYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

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

AIIEKTPOOTPHULIATEIHHOCTB,
CTEMeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJSIDHAs Macca,
MOJISIpHBIA  00bEM,  YIIICpOAHBIHA
CKeJIeT, (PYHKIMOHAIbHAS PYIIIa,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHN Psijl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BeulecTBa  (YIJIEBOJBL,  KHUPBI,
OelKh), MOHOMEp, IOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, TUIBl  XUMHYECKUX
peakuuit (OKUCTUTENbHO-
BOCCTaHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakuuu
MOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JIICCOLIUAIIHS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XUMHAYIECKOE
TEOpUH U
XUMHIYIECKOTO
OpPraHMYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOLMALN, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
Bemecte A.M.
Teopus

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmeTHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakuuu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 00111e00pa30BaTENbHOMN JUCIUIITHHON
2 JuctuiumHapHble (IpeMETHBIC) pe3yNbTaThl YKa3blBAIOTCS B COOTBETCTBUH C MX MOJIHBIM nepedneM Bo ®I'OC COO (B
nocnenei pepakiuu ot 12.08.2022)




- YMETbh MEPEHOCUTH 3HAHHS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIIbHOCTH,

- yMeTh MHTETPUPOBATh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC ~ WJICH,  Ipeijlararh
OPUTHHAITBHBIC ITOIXO0/IbI M PECILICHHST;

- CIIOCOOHOCTD UX  WCIONB30BaHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUN
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;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MNOHATUAMHM M TIPEJICTABICHUSIMU
JpYrMX  €CTECTBEHHOHAY4YHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld a3,
YIJIEKHUCIIBII ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIMTBEBAI CoJa U
JPYTUX), COCTaBJSATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJb30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOINMU
SKCIEPUMEHTAMH W 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKuuii;

- yYMETh YCTaHABIIMBAaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX i
OpraHUYECKUX BCIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEIIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBsI3eH
(xoBasieHTHAs, HOHHA,
MeTaJuIn4decKas, BOJOPOJHAs),

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
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
MPAKTUICCKUX 3a7a4 i
DKOJIOTHYECKH  OOOCHOBAHHOIO
OTHONICHHUSI K CBOEMY 3/I0pPOBbIO
U IIPUPOJHOU CpEAE;

- YMETh MPOBOAWTH PACUYETHI TIO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS pelieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a U
WHTEPIpETaIuN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUis
BBIMIOJIHEHUST  3aja4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MpPaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJCcTBa
B3aUMOJICHCTBUSL MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh ~ OCYHIECTBJISITH IPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJaJIeTh HABBIKAMHU TOJIy4eHUS MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLIUI0 u MHTEPIIPETALUIO

- yMeTb  IUIAHUPOBATh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
KAQueCTBEHHBIE  pEakIu  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OeIKOB
Npyd  HArPpEeBaHWH,  I[BETHBIC
peakiui  O€NKOB;  MPOBOAUTH
peakuy  HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
W XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acCHOCTH TNPU_ OOpAILEHUH ¢




nH(bOopMaIun Pa3IMYHBIX
dhopm mpecTaBIeHNUs,

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

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

- HCIIOJB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pPEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJI0IEHUEM

BHIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHUCHEI,
pecypcocoepekeHus, MPaBOBBIX u

THYECKUX HOPM, HOPM HH()OPMAITMOHHON
0e30I1acHOCTH;

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

BEIIECTBAaMH W JJAOOPATOPHBIM

00Opy/IOBaHUEM;  TMPEICTABISATH
pe3yabTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakimii  u  (GOPMYIHPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOB,

- yMeTh AHAIM3UPOBATH
XUMHYECKYIO uHpopMaImo,
MOJTy4aeMYFO u3 Pa3HBIX

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

- BJaJE€Th OCHOBHBIMHU METOJIaMH
HAY4YHOTO TIO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBIICHUI
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh MPOBOJIUTH PACUETHI IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIECTBA, UCIIOJIb30BAaTh

CHUCTCMHBIC XUMHNUYCCKHUEC 3HAHUA

JUIsl  TPUHATUS  pElIeHU B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
S¢dexTuBHO
B3aUMOJICMICTBOBATh
u paboTtaTh
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
NESITENbHOCTH;

Ogaanenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHas1 1eITeIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAMBUAYaJIbHON padoThI;

- TPUHUMATb LIEJTM COBMECTHOM NIESITENTbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIAH
NENCTBUM, paclpenesiTh poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE

- yMeThb  IUIAHMpOBaTb U
BBIIIOJIHSTh XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMh  Ha
aNbICTUAbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeJIKOB
Npyd  HAarpeBaHWHW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiuu  HWOHHOTO  OOMEHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAITBHBIC 3aJlaudl 110
TeMam "Metamsr" u




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

Osaagenne YHUBePCAILHbIMHU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOei:

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

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UITMH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
MpaBUJIAMH 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 - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXpaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAIBLHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKPY’KaroIlel cpejibl, | S)KOHOMUYECKAX MPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHMHU B IO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
OPUMEHATH 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,
GEpPEKITHBOIO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATh B | BPEI OKPYXKarOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BbIYANHHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOJAHON CPEE;
CHTYALHAX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEeThb COOMoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIeCO00Pa3HOro
JNEHCTBUM, MPEAOTBPAILATh UX; MOBEJCHUSI B OBITY U TPYIOBOU
- paclLIUpeHUe  OIbITa JICSITEIILHOCTH | AEATEIbBHOCTH B LEJsAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsl U
- OBJIAJICHHE HaBBbIKAMU y4eOHO- | OKpY’)KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHu3MbI OIpEeIEeTICHHBIX
BEIIIECTB, TIOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIOMYCTUMOW KOHIIEHTPAIUU
K 2.1 - yMeHue  obOecneuuBaThb  YOpaBJiE€HHUE | - CPOPMHUPOBATH MIPEICTABICHUS:
Opranu3oBbIBaTh JBUKEHUEM, O CBOWMCTBaxX METaUIOB, CILJIaBax,
paboTy nepconana 1o | - MIOHUMaHNe u aHanu3 paboThl | BUIAX  KOppO3UM,  00JacTu
MJIAHUPOBAHUIO U | JKEJIEe3HOJOPOKHOTO TPAHCIIOPTA MIPUMEHEHHUS] HEMETAJUIMYECKUX U
OpraHu3aIuu KOMITO3UIIMOHHBIX ~ MaTepUajoB,
IIEPEBO30YHOTO BUJAX U CBOWMCTBAaX TOIUIMBA,
rporecca CMa30YHBIX u 3aIUTHBIX
MaTepuaniax, CBOMCTBAx
HEOPTaHUYECKUX "
OpraHUYECKUX COCJTMHEHU,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOM J0pOore.

B pesynbrare ocBO€HHS MpOrpaMMbl y4eOHOIO MpeAMEeTa peain3yeTcsl IporpaMMa BOCIUTaHUS,

HampaBlieHHasl Ha (OPMUPOBAHUE CIAEAYIOUIUX JUYHOCTHBIX pe3ynbTaToB (JIP):




JIP 2 TlposiBnsitoImnii aKTUBHYIO TPAXKIAAHCKYIO MO3UIUIO, JIEMOHCTPUPYIOIINN MPUBEPKEHHOCTD
MPUHLUIIAM YECTHOCTH, MOPANIOYHOCTH, OTKPBITOCTH, SKOHOMHMYECKH AKTHUBHBIA M YYacTBYIOUIUH 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 TlonyyeHne 00y4aromMMHCs BO3MOXHOCTH CAMOPACKPBITHS M caMOpeaIn3anus JUYHOCTH.

JIP 30 OcymuiecTBasomMi MOUCK W  HCIOJIb30BaHWE HWH(OpManMu, HEOOXOIUMON st
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3JIMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMIHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

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
MPAKTHYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE CO/IEPKAHMIE
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MIPAKTUICCKHC 3aHITHSI 8
nabopaTopHbIC 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yyeOnviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOILHOU padomul.
[Ipome:xyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IVIaH U cofieprKaHNe Y4eOHOM TUCHUTIINHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YeCKHe 1 Ja0opaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

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

Pa3znen 1. Teopernyeckue 0CHOBbI XUMHUU

8/4

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

1.1.1 OcHoBHBbIE OHATHS U 3aKOHBI HEOpPraHu4eckou u obuien xumuu. [leproguueckast
cucrema xumuueckux eMeHToB [I.M. Menpneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOTro MaTepuaJia

CoBpemeHHast MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnekTpoHHas koHpwurypaus atoma. Kiaccudukamms Xumuyeckux ieMeHToB (S-, p-, d-
3JIeMeHThI). BaneHTHbIe 371eKTpoHbl. BajieHTHOCTh. DNeKTpoHHas MPUpOJa XUMHUECKON CBSI3ML.
DNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBs3U (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHX
HJIEMEHTOB, O0pa3yeMbIX MMH MHPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. Menneneea. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

KoHcniekT, moaroroBka cooOmieHnii Ha TeMbl 10 BbIOOpy: HaHoTexHomorusi Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTUs HAayKu M Npou3BoacTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTh. lCnonb30BaHME paJMOAKTHBHBIX M30TOIOB B TEXHHYECKHX ILEJSX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MCIOJIb30BAHME B TEXHHKE M MeauluHe. Pemenue
TEOPETHYECKUX W HKCIIEPUMEHTAJBHBIX 3a/1ad MO BOIPOCAM: OCHOBHBIE MOHSATHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agauM Ha HAXOXKJIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MaccChl, ONPEIEICHUE MACCOBOM JOJIM XUMHUYECKHUX JJIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 Mpakruyeckoe 3ansaTHe Nel Pemenne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI W PACUYETHl IO YPaBHEHUSIM

OK 01 OK 02
I1K 2.1




4

XUMUYECKUX peakiuin”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHThI COMEP:KaHUsA: XUMHUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OINepaluil Ha MNPEANpUITHSIX KEIE3HOIOPOKHOTO
TpaHcropTa (HarjaaBka MPH PEMOHTHBIX pabOTax, HAHECEHHE JaKOKPACOYHBIX MOKPHITHH,
XUMHUYECKast YMCTKA TKAHEBBIX U3/ICIIUHN JIUISI JKEJIC3HOIOPOIKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

CamocTrosiTe/ibHasi padoTa odyuarommxcsi Ne2

[TonGop, ananu3 u npeoOpa3oBanue yueOHOro Marepuana. [1oaroroBka cooOICHHI Ha TEMBI
no BbIOOpY: Mctopus pazButus xumuueckoil Hayku B Poccum; Benukue xumuku Poccuu;
Kuzup u aesrensHocTh .M. Menneneena.

1.1.3 Ipakruyeckoe 3ausitue Ne2 PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3agay no teme: Ilepuonnueckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
Crpoenue atoma

[poduibHbie U NPodecCHOHAIBLHO 3HAYUMBIE JJ1eMeHThbI cojaep:xkanus. OCHOBHBIC
XUMHUYECKHE 3aKOHBI, TCOPUU M YUEHHUSl CHOCOOCTBYIOT Ooyiee MOJTHOMY M OCO3HAHHOMY
MOHMMAHUI0 XUMHUYECKUX TIPOIECCOB ISl (POPMUPOBAHHS HAYYHOT'O MHPOBO33PCHHS; KaK
OCHOBBI JUIsl KOJHMYECTBEHHBIX pacyeToB M pEIICHUS MHOTHE pacyeTHble 3a/ladyu
MPAKTUYECKOTO U TEXHOJOTHIECKOTO 3HAUCHUSI.

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

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3

[Ton6op, ananu3 u nmpeoOpa3zoBanue yueObHoro marepuana. [loaroroBka cooOIIeHHIT HAa TEMBI
no BbIOOPY: PagnoakTuBHOCTH. Vcronb30BaHME pajilOAKTUBHBIX M30TOMOB B TEXHUYECKHUX
OeiIsax. Penrtrenosckoe H3JTY4YCHUC U €TI0 UCII0Jb30BAHNEC B TCXHUKE U MCAUITUHE.

1.1.4 TIpakTnyeckoe 3anaTHe Ne3 PerieHne sKcriepUMEHTANbHBIX 337ad MO TeMe: THIlbl
XUMUYECKHX CBsI3€U. THUIBI KPUCTAIIIMYECKUX PEIIETOK

IIpopuniabuble ®  npodeccCHOHAJBLHO  3HAYHUMbIE  JJIEMEHTBI  COJAEpP:KaAHUS.
MOHOKpHUCTAIIIBI — KOMITOHEHTBI CUMTBHIBAKOLIETO ycTpoiictBa OBM, yCTaHOBIEHHBIX Ha
JKEJIE3HOAOPOKHBIX CTAHIUAX U Y3J1aX

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

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

Pa3nen 2. Xumuueckue peakuumu

10/5

Tema 2.1 Tunel XUMHUYECKHUX
peakuui

2.1.1 Knaccugukamnus v THIIBI XAMHUYECKUX PEAKIUi HEOPTaHMYECKUX COSIMHEHHH

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




1 2 4

Copepxxanue yueOHOIro MaTepuasa
Knaccudpukanus um TUNbl XMMHYECKMX PEAKIMHA C yd4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHHUH peakLUi COEIMHEHMs, Pa3JIOKEHMs], 3aMelleHusl, oOMeHa, B T.4.
peaKLMii TOPEHUs1, OKUCIICHUS-BOCCTAHOBIICHHSL.
VpaBHEHHUsI ~ OKUCIEHUSA-BOCCTaHOBiIeHUs.  CteneHb  okucieHus.  Okucnurtens U
BocctaHoBUTENb. CoCTaBieHHE U  YPAaBHUBAHUE OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IpUPOJie, IPOU3BOJICTBEHHBIX IpOLIeccaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHass padora odyuarommxcst Neb
AHanu3 u npeoOpa3oBaHue yueOHoH nHOpMALIUK.
2.1.2 TIlpakTuyeckoe 3aunsitue Ne4 Pemenue 5KCIEPUMEHTAIBHBIX 334ad 0 TEME:
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"
IIpoduiabHbie W npodeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTHI COJepPKAHUsl. 3HAaUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA B  INpPUPOJE U HA  HPEIIpUATHIX IIK 2.1
YKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIBHO — BOCCTAHOBHUTEIIBHBIC MPOIECCH KaK OCHOBA JIP 4,16,23,30
IPOIIECCOB KOPPO3UU METAIIOB, pabOThl XMMUYECKUX UCTOUHUKOB TOKA U aKKyMYJISITOPOB U
T.J.
CaMmocTosiTeibHasi padoTa o0yuarommxcs Ne6
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOpPMALIUH.

Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTBOpeHMeE Kak (PU3MKO-XUMHUYECKUH MpolLecc. OK 01 OK 04

AUCCOHALMS U HOHHBIH 00MeH K 2.1

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopust AIEKTPONTUTUIECKON Tucconranuu. MoHbl. DIeKTPOIUThI, HEANEKTPOIUTHI. Peakiuu
noHHOTO 0OMeHa. CocTaBleHUE peakIfii HOHHOTO OOMEHA IMyTeM COCTABJICHUS X TOJTHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHNs Ha COCTABIICHHE
MOHHBIX pPEaKIHil.

[TpakTHYeckoe MCIIOb30BAHUE PEAKIMI MOHHOTO OOMEHa W THIPOJIM3a B TEXHOJIOTHYSCKUX
mpoleccax JKeIe3HOI0POKHOTO TpaHcnopTa. [IOHATHS: TalbBaHOCTETHS, TATHBAHOIIIIACTHKA,
WX MMPAKTHICCKOE 3HAYCHHE B JKEJIC3HOJOPOIKHOM X03SHCTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBanue yueOHOW uH@opmanuu. [loaroroBka cooOuieHUil Ha Temy IO
BbIOOpY: [IpakTHueckoe NpUMEHEHHe S3JeKTposn3a: pauHUpOBaHHE, TaJbBAHOIUIACTHKA,




1 2 3 4
raJbBAaHOCTETHSI.
2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Omnpenenenue pH cpensl pactBopoB. Teopust 37€KTPOIUTHUECKON Auccolanuu’” OK 01 OK 04
IIpoduabHbie U NpodeccHOHAIBLHO 3HAYMMbIE 3JIEMEHThI CO/lep:KaHusl. AKKYMYJISTOPBI: 2 K21
OPUHIUIN UX paboThl, UX TPUMEHEHHE B TSTOBOM IOABIKHOM COCTaBeE. TP 4,16,23,30
CaMmocTosiTeibHasi padoTa o0yuarommxes Ne8 1
AHanu3 1 mpeodpazoBaHue yueOHOM MHPOPMAIIUH.
2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakiuu nonnoro oomena. ['maponus comneit”
IpoduabHbie M NPOPECCHOHATBHO 3HAYMMBIE JJIEMEHTHhI coAaepxkanus. [[pumenenue Ha OK 01 OK 04
JKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMU HOHHOTO OOMEHA JJIsi YMATYEHUS BOJIbI (CHMKEHUE 2 K 2.1
KOHLIEHTpAaUUX HOHOB Ca® u Mg2+). I'maponus Ha OPEeAnPUATHIX KEIE3HOIOPOKHOTO JIP 4,16,23,30
TpaHCIOPTA.
CamocrosiTesibHast padora o0yuyaromuxcs Ne9 1
Ananms u npeoOpazoBaHue yueOHOM nHPOPMAIIHN.
Paznen 3. CTpoenne BenecTBa u CBOWCTBA HEOPraHNYECKUX BelleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTAHUIECKUX COCTMHEHHH. OK 01 OK 02
HOMEHKJIATypa u CTpOCHHE IIK 2.1
HEOPraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[Tpenmer Heopranuyeckoil xumuu. Knaccudukanus Heopranuueckux Bemiects. [IpocTeie u
cloXHbIe BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIBI,
KHUCIIOTBI, COJIM). B3auMoOCBSi3b HEOPraHMYECKHUX BEIIECTB. ATrperatHble COCTOSIHMS
BemecTBa. Kpucrammuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK 2
(aToMHasi, MOJEKYJspHasi, MOHHAs, MeTaJJIMuecKas). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB
BEIIECTBA OT THUMA KPUCTAIMYECKOM pelmeTKH. 3aBUCUMOCTb XHUMHMYECKOW aKTHBHOCTHU
BEIIECTB OT BHUAAa XUMHUYECKOM CBSI3M M THNA KPUCTALIMYECKOH perieTku. [IpuumHbI
MHOTr000pas3usi BELIeCTB
CamocrosiTeibHasi padota o0y4yarommuxcs Nel0 1
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMALIHH.
3.1.2 IlpakTu4yeckoe 3ansitue Ne5 PenieHne sKCriepUMEHTANIbHBIX 33/1a4 10 Teme: YucToie OK 01 OK 02
BelIecTBa U cMecH. JlucnepcHble CUCTEMBI. 5 K 2.1
IIpodguiabHbie 1 NPoecCHOHAIBLHO 3HAYNMBbIE JJIeMEeHThI coAepxkaHusi. CTEKIOMIAaCTHK TP 4.16 '23 30
10,23,

KakK OCHOBaA IJIs1 H3IOTOBJICHHUA neTaneﬁ KECJIE3HOAOPOKHBIX CTaHIIMH 1 Y3JIOB.
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CamocrosiTeibHas padora o0yuarommxces Nell

[Ton6op, ananu3 u npeodbpazoBaHue yueOHoOro marepuaina. Iloaroroska cooOuieHuii Ha TeMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MPHPOJE, TexHUKe, ObITy; [lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucrepcHble CUCTEMBl, UX KIacCU(pHUKAIMS U UCIOJIb30BaHUE B
npodecCHOHATILHOM e TenbHOCTH; [IpuMeHenne cycrieH3uil ¥ SMYIIbCUN B CTPOUTENIBCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 Metamnsl. [Tonoxenue B [ICXD JI.U. Menneneera, ocooeHHoCTH cTpoeHus. Kopposus
METaJIJIOB. METO/IbI 3aIIUTHl KOHCTPYKIIHIA TTOIBIXKHOTO COCTaBa

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

Coaep:xanue yueOHOIro MaTepuaJia

Metamnbl. OOmiue (Gusnueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YeHHUS.
3HaueHne METAJUIOB W HEMETAJUIOB B npupoac MW KUSHCACATCIBHOCTH YCJIOBCKA U
opranuzMoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METaNIOB OT
KOPpO3HHU

CamocrosiTesibHas padora o0yuarommuxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOW KOMIIOHEHT MHOTUX cIuiaBoB. [IpumeHeHwue
METAJJIOB M HX CIUIaBOB B KAyeCTBE KOHCTPYKIHMOHHBIX MaTEpPUAJIOB Ha MPEANPUATHIX
JKEJIE3HOJJOPOKHOTO  TpaHcmopTa. Koppos3uss MeTamnoB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTanuMii Ha TeMy 1o BbIOOpy: McTtopusi moiydeHus U TMPOU3BOJACTBA
amoMuHus. Poilb  MeTalioB B MCTOPUM  YEJIIOBEYECKOW UMBUIM3auuu. Mcropusd
OTEYECTBEHHOM YEpHOW MeTaurypruu. McTopus OTE€YeCTBEHHOM LBETHOM METaJTyprUu.
XvMHS METaJIOB B MO€H NpoQeccHOHANbHON NeATeNbHOCTU. 3aBUCHMOCTb CKOPOCTH
KOpPpO3WU OT YCIOBUU OKpyxkaromiei cpeapl. Kraccudukanus Koppo3uu METalIoB IO
paznuyHbIM Tpu3HakaMm. CrocoObl 3alUTH METAIUIOB OT KOppo3uu. [Ipon3BoaCcTBO yyryHa u
CTaJu.

3.2.2 TlpakTtuyeckoe 3ansitue Ne6 PemeHue SKCIIEPUMEHTATBHBIX 3aJad 10 TEMeE:
"Metanns!"

IIpoduabHble U NMPodecCHOHAIBHO 3HAYMMBIE 3JIEMEHThI colepkaHusi. MeIHbld U
JATYHHBIA TPOKAT HCMONB3YETCS NPU H3TOTOBICHUM M PEMOHTE JEeTalei, pa3inyHOM
arnmapaTyphbl JKeJIe3HOJOPOKHOTO XO3SHCTRA.

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

CamocrosiTeibHas padora o0y4yarommxcest Nel3
PenieHne mNpakTUKO-OPUEHTHPOBAHHBIX 3aJ@aHUl HA CBOWMCTBA, COCTaB, MOJY4YEHUE H
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4

0€30MacHOE MCIOIb30BAHNE METAJNIOB B OBITY M IPAKTHUYECKOM J1€ATEIbHOCTH YEIOBEKA.

3.2.3. Hemeramnsr. [Tonoxenue B IICXD .M. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Conep:kanue y4eOHOT0 MaTepuaJia

Hewmeranner. OOmme ¢usnueckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccuduxanus u HOMEHKIATypa COCTUHEHUN
HeMeTasuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUM B JKEIE3HOJ0POKHOM
xo3siiicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

CamocrosiTesibHas padora o0yuarommuxcs Nel4
[Ton6op, ananu3 u npeodpazoBanue yueOHONH HHPOPMAIIH.

3.2.4 TlpakTtuyeckoe 3ansitue Ne/ PemieHne -SKCIEPUMEHTATBHBIX 33Jad IO TeMe:
"Hemerammbr"

IpodunabHbie U NPodeccHOHATIBLHO 3HAYMMBIE 3JIEMEHTHI coaep:kaHus. Kpemuuii —
DJIEMEHT HHTETPATbHBIX MHUKPOCXEM CHCTEM YIPABICHHUS IBUKCHHEM Toe3noB. Kapown
KpEMHHUSI KaK KOMIIOHEHT BapHCTOPOB, MPUMEHSEMBIX B YCTPOMCTBAX aBTOMATHYECKOTO
PETyIUPOBaHHS CTPEIIOK KEJIE3HOJOPOKHBIX MyTEeH U epee3ioB.

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

CamocrosiTeibHas padora o0y4yarommxcs NelS

PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 33JlaHWA HA CBOWCTBA, COCTaB, IOJy4EHHE U
6e30IacHoOe HCI0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTHUYECKOW AESATEIbHOCTH YeJIOBEKA.
[logroToBka cooOmieHudt Ha TeMy 1o BbiOOpy: [IpuMeHeHHe HeMETauloB B
JKEJIE3HOJOPOKHOM X03s1cTBe. [IpaBnia nepeBo3ku HEMETAJIIIOB I10 JKEJIE3HOM T0pOTe.

Tema 3.3 WNnentuduxanms
HEOPTaHMYECKUX COCTUHEHHIA

3.3.1 I'enernyeckas CBSI3b HEOPTAaHUYECKUX COCTMHEHUH
Hrorosasi konTpoJsbHasi padora Nel

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

Conep:xanue yueOHOro MaTepuaJia
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BeHiecTB  (OKCHIIOB,
THIPOKCHUIIOB, KHCIIOT, COJiei ¥ Jp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB IMPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWH, BBICIIMX OKCHIOB MU THAPOKCHUIOB. MmeHtudukamms
HEOPTraHWYECKUX BEIIECTB C HCIOJb30BaHUEM WX (DU3UKO-XMMHUYECKUX  CBOWCTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIIUI

Hmoz | cemecmpa: MakcumainbHas yueOHast Harpy3ka (Bcero)
OOs3arespHas ayJUTOpHas yaeOHast Harpy3Ka (BCero)

48

32




NPAaKTUYECKUE 3aHATHS
nabopaTopHbie 3aHATHS (PabOTHI)
camocTosTelbHas paboTa
KOHTpOJIbHAst paboTa

14

16

Pa3nea 4. CTtpoeHue u cBoiicTBa opr

aHUYECKHUX COeTUHEHHUI

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTaHUYECKUX BEIICCTB

4.1.1 TonsiTre 06 OpraHMYECKUX BEIIECTBAX, UX MPUMEHEHUE HA KEIIE3HON J0pore.

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

Coaep:xxanue yueOHOro MaTepHaJia

IlosiBieHne M pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHm4eckol XUMHH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpANOK COCJUHEHHs AaTOMOB MOJIEKYJIE COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHrEe OpraHMUYECKUX BEILECTB Ha JKEJIE3HOM Jopore

CamocrosiTeibHasi padoTa odyyarommuxcs Nel6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM uH(popmanuu. [logroroBka cooliieHuil Ha
TeMbl 10 BBIGOPY: JKmsHb u gestensHocTh A. Kekyme. JKusup u jestenbHocTs U,
bepuenuyca. XKusnp u gestenbHocts @. Bemnepa.

4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHu4ecKknx BEUIeCTB.

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

Conep:xanue yueOHOro MaTepuaJia

[TonoskeHns TEOPUM XUMUYECKOTO CTpOeHUsl opraHuueckux coeauHenuit A.M. Byrtieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. Ilonstue o dyHkunMoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIacCUPUKALMK OpraHUYECKUX CcoelMHEeHui. MexayHapo/iHass HOMEHKIarypa u
IIPUHLUIIBI HOMEHKJIATYPbI OPIraHUYECKUX COSAMHEHUN

CamocrosiTeibHasi padota o0y4yarommxcs Nel7

[TonGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpoOpmarmu. [loaroToBka coobmieHWit Ha
TemMy 1o BbiOOpy: XKusup u nesrensHocTh A.M. Bytneposa. XXusups u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIUHEHUN

4.2.1 AnkaHbl: COCTaB, CTPOECHUE, TOMOJIOTHYECKHUM PSI.

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




Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OcoOEHHOCTH KiacCHU(PHUKALUU U
HOMEHKJIATYphl, H30MepHus, (pu3nyecKknue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
IPOMBIIIICHHOCTH M ObITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MIPHPOJIE
Y IPUMEHEHHUE AJIKaHOB.

CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel8

[TonGop, ananu3z u mpeobpazoBanue ydeOHOUW uHopmanuu. [loaroroBka cooliieHuil Ha
TEMy MO BBIOOpPY: DKOJOTMYECKHE AacleKThl HCIIOJIb30BAaHUS YIIIEBOJOPOIHOTO CBHIPHS.
X¥MHUS yTI€BOJOPOJTHOTO ChIPhS M MOl Oy yliasi CelaabHOCTb.

4.2.2 Tlpaktuueckoe 3aHsaTHe Ne8 PemieHue HKCIEpUMEHTANIBHBIX 3a/Ja4 10 TEMe:
"CpaBHUTENIbHAS XapaKTEePUCTUKA METaHa U 3TaHa"

IIpoduiabHbie W mnpodeccHOHATBLHO 3HAYUMbIe 3JIeMEHThbl coAep:kaHudA. JKuakue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTABA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepapble yrieBonoponsl (mapaduHbl) — KOMIOHEHTHI )KUJIKUX CMa30K, UCIOIb3yEeMBIX IS
CMa3KM TPYIIUXCS Y3J0B TEIUIOBO3HBIX JIBUraTesed, OCEBBIX MOAIIUITHUKOB BaroHOB
AJIEKTPOBO30B, TEIJIOBO30B. |'aJOreHNpoON3BOAHbBIE YIVIEBOAOPOIBI - B KAUECTBE XJIaJAareHTa
B peprKEepaTOPHbIX BaroHax.

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

CamocrosiTeibHasi padota o0y4yarommxcs Nel9

Berancienus 1o ypaBHEHHIO XUMHUECKOW Peakinu (Macchl, 00beMa, KOJIMYeCTBA MCXOTHOTO
BEIIIECTBA WMJIM IMPOJYKTa peaklUH M0 W3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOIO M3
MCXOJIHBIX BEIIECTB WJIU MTPOJIYKTOB PEAKIIUHN).

4.2.3 Ankensl, ankaaueHbl. CocTaB B 0COOEHHOCTH CTPOCHHS

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

Copaepxxanue y4yeOHOro MaTepuasa

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KiacCUPUKALMUA U
HOMEHKJIATypbl, HU30MepHs, (U3MUECKHE CBOWCTBA, XWMHUYECKHE CBOWCTBA, CIOCOOBI
MOJIYYCHMUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IIJIAMCHH JIA
CBApKHU ©W PE3KU MCTAJJIOB. HpaKTI/I'-IeCKOQ MNPUMEHCHUEC QAJIKCHOB W aJIKaUCHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE
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CamocrosiTeibHasi padota ody4yarommuxcs Ne20
ITon6op, ananu3 u npeodbpazoBaHue yueOHOU HHPOPMAIIUH.

4.2.4 Ilpaktudeckoe 3ansitue Ne9 PemeHue -HKCIIEpUMEHTAIBHBIX 33434 10 TEME:
"[Tony4yeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

OK 01 OK 02
IIpodpuabubie U NpodecCMOHAIBHO 3HAYMMbIE JJIeMEHThI cojep:kaHusi. llpumenenus K 2.1
HOJMMEPOB HA MPEANPUATUAX >KEIE3HOAOPOKHOTO TPAHCHOPTA s 3JIEKTPOU3OJALMH, TIP 4.16.23.30
PYKaBOB TOPMO3HOH CHCTEMBI IIO€3[I0B, MPHBOAHBIX pEMHEH, 300HHUTOBBIX COCYIOB T
AKKyMYJISITOPOB, JeTajlel U 3alIUTHBIX MOKPHITUN HA XKeJIe3HOI0OPOKHOM TPaHCIIOpTe
CamocrosiTeibHasi padoTa ody4yarommxcs Ne21
Bbruucnenus no ypaBHeHHI0O XUMMUYECKON peakluu (Macchl, 00beMa, KOJIMYeCTBA UCXOIHOTO
BEIIECTBA WMJIM IMPOJYKTa PEaKIUH M0 M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO U3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).
4.2.5 TIpakTtudeckoe 3anaTHe NelQ Pemenwe sKCIepUMEHTANBHBIX 33734 IO TEME:
"AeTuiieH U ero roMosoru" (AJKHHBI) OK 01 OK 02
IIpoduabubie U NMpogecCHOHAIBHO 3HAYMMbIE JJIeMEHThI cojaep:kaHus. [Ipuvenenue K 2.1
HOJIMMEpBl Ha OCHOBE MPOU3BOJIHBIX AJKMHOB B KA4ECTBE M3OJIALMU 3aAIUTHBIX 000JIO0YEK TP 4.16 '23 30
KaOeNbHbIX U3/ENUIl U MPOBOJOB, BHYTPEHHEN OT/AEIKU MAacCa)KUPCKUX BaroHOB M BaroHOB T
HJIEKTPONOE3/I0B
CamocTosiTeibHasi padoTa ody4yarommxcs Ne22
[TonGop, ananu3z u mpeobpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy 10 BbIOOpy: [IpuMeHeHWe ameTHieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHIX
KeJIe3HOIOPOKHOT0 TPAHCIOPTA.
4.2.6 Apensl. CocTaB, CTpOCHHE, TTOITyUYCHHUE OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa
OCOOCHHOCTH KJIacCH(HMKAIIMA W HOMCHKJIATYPbI, HW30MEpHs, (U3UUYECKHUE CBOWCTBA,
XUMHYECKHE CBOMCTBA, CITOCOOBI ITOJTYUCHHS.

CamocrosiTeibHasi padoTa o0y4yarommxcs Ne23

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOU mHpoOpmarmu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpY: IlpuMeHeHme apeHOB M HMX TOMOJIOTOB Ha TMPEANPUATHIX
KENIE3HOIOPOKHOTO ~ TPAaHCHOPTAa.  TOKCHYHOCTh  apOMATHUYECKUX  YTIIEBOIOPOIOB.
S MOXUMUKATEL.




2

4.2.7 TIpakTtuyeckoe 3ansaTHe Nell PemeHne sKCIEpUMEHTANBHBIX 33734 IO TEME:
"CpaBHHTENIbHASA XapAaKTEPUCTHUKA CITUPTOB"

IIpoduiabHbie U NpodeccCHOHATBHO 3HAYUMBbIE JJIeMeHThl coaep:kaHus. OQHOATOMHbIE
CIOMPTHl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpUAlOB HaXOASLIMX CBOE INPUMEHEHUE B
JKEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka JJisl MOKPBITHS 1aCCAXKUPCKUX U I'PY30BBIX BaroHOB;
IUIACTU(QUKATOPBI, NPUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsx
NOJBWKHOTO cocTaBa MU T.H.). lIpuMeHeHWe HTUIEHITIMKONS M TJIMLEpPUHAa B KayecTBE
aHTU(PHU30B B paauaTOpax CHUCTEM OXJAXKICHUSA JABUraTelieil BHYTPEHHETO CrOpaHus;
TUIPABIMYECKUX, TOPMO3HBIX U 3aKaJlOYHBIX JKMJIKOCTEH B MOABM)KHOM COCTaBe
KEJIe3HOIOPOKHOI0 TpaHcnopTa. [IpakTHueckoe 3Hau€HHE apOMaTHYECKUX CIHMPTOB M MX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE. Y CIOBHSI NIEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

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

CamocTosiTeibHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopMainuu. [logroroBka cooOiieHuil Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYE€HHE OAHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3siicTBe. [lepeBo3ka CHUPTOB IO JKEJIE3HOM Jopore, MapKUpoBKa Irpy3oB. MeTaHoI:
xemMounus u xemopoous. ITaHOI: Bearyaiiiiee 0Jaro U CTPALIHOE 3710. AJIKOTOJIU3M U €ro
npodwmiaktuka. [IpakTnyeckoe 3Hau€HHE MHOTOATOMHBIX CIUPTOB B IKEJIE3HOJOPOKHOM
xo3stiicTBe. [lepeBo3ka apoMaTHdecKuX CIIMPTOB T10 JKEJIE3HOH T0pore, MapKHPOBKA IPY30B.

4.2.8 Anpneruasl. Kap6onoBbie kucinoTsl. CocTaB, CTpoeHUE, KilacCU(PUKALINS

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocT KiIacCU(PHUKAIMM W HOMEHKIATYphl, H30MepHs, (HU3MUecKkue CBOWCTBA,
XUMHNYCCKUEC CBOI\/'ICTBa, CIIOCOOBI IMOJIYUCHUS. MprpU1a Kak COJIM BBICIIHX Kap6OHOBI)IX KHCIJIIOT,
ux Morolee neictaue. Cioxable YQHUpbl KaK TPOU3BOTHBIC KAPOOHOBBIX KUCIIOT.

CamocTosiTeibHasi padoTa odyuarommxcs Ne25

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
TeMy 1O BbIOOpY:  MypaBbHHasl KHCIOTa B MPUPOJE, Hayke M Mpou3BoAcTBe. Mcropus
ykcyca. [lpakTudeckoe 3Hau€HUE albJETHIOB M HMX IMPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3siictBe. IlepeBo3ka anbAErWIOB IO  JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTdeckoe 3HaYeHHE KApOOHOBBIX KUCIOT M WX MPOHU3BOAHBIX B KEIE3HOIOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO KEJIE3HOM J0pore, MapKHPOBKA TI'PY30B.
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HpaKTI/I‘IeCKOG SHAYCHUC )KUPOB U UX MMPOU3BOJHBIX B KCJIC3ZHOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KHCIIOT"
IpoduabHbie U NPOPEecCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHus. MypaBbUHBII
aNbJIeTH]] KaK KOMIIOHEHT OakelIMTOBOTO JiaKa, SBJSIOUIMMCS aHTHKOPPO3HOHHBIM
MOKPBITUEM JUISI BaroHOB. TEKCTONUT KaK OCHOBA I W3TOTOBJICHHS 3yOuaThIX KOJec,
BKJIAJIBILICH TOJIIUITHUKOB, a TAKXKe KaK 2JIEKTPOU30JATOP. ACOOTEKCTONUT KaK KOMIIOHEHT
JUISL U3TOTOBJICHUSI TPYIIMUXCS JIeTajJed JUCKOB CIEIUICHUS U TOPMO3HBIX KOJIOJOK Ha
JKEJIE3HOAOPOXKHOM TpaHcnoprte. [IpuMeHeHue aneroHa B KEIE3HOJOPOKHOM XO3SIMCTBE.
[TepeBo3ka 1 MAPKUPOBKA AJTBJICTHJIOB ¥ KAPOOHOBBIX KHCIIOT T10 JKEJIE3HOU JOpore

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CamocrosiTesibHast padoTa odyuaroumxcs Ne26

Brruucnenus o ypaBHEHUIO XUMHUYECKON peakIK (Macchl, 00bemMa, KOJIMYeCTBa HCXOTHOTO
BEIIeCTBA WUJIM MPOAYKTa PEaKIMH [0 M3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJHOTO W3
MCXOJHBIX BEILIECTB WJIKM IPOJYKTOB peakiun). Penenne cxem npespamieHui

4.2.10 IIpakTtuueckoe 3ansiTue Nel?2 PemieHune SKCIIEpUMEHTAIBHBIX 337a4d 110 TEMe:
"Crnoxusle 3¢upsl. Kupsl. [Torstue o CMC"

IpodpuabHbie U NPOPecCHOHATBLHO 3HAYMMBbIE JJIEMEHThl colep:kaHus. byruimanerar
KaKk KOMIIOHEHT IeHTa(TaleBbIX OSMajeid, HCIOJIb3YeMBIX JUISI OKPACKH IMaCCaKUPCKHUX
BaroHoB. MBbII4 BBICIIUX KUPHBIX KHUCJIOT KakK 3aryCTUTENH B IJACTHUECKHUX CMa3Kax,
MPUMCHSIEMBIX B PAa3IMYHBIX MEXaHU3Max IS CMa3KH TIOJIIMITHUKOB, 3yOUYaThIX KOJEC,
BHUHTOBBIX M LIETIHBIX NIepe/iay, MapHUPHBIX COSTUHEHUHN U Jp.

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

CamocrosiTesibHas padoTa o0yuarwuuxcs: Ne27

[TonroroBka cooOmieHuii Ha TeMy 1o BeIOOpY: CioxkHbIE Y3UPHI U UX 3HAUYECHUE B IPUPOJIE,
ObITY U pon3BoACTBE. JKUpPBI KaK MPOIYKT MUTAHUS U XUMUYECKOE ChIpbE. 3aMeHa KUPOB B
TEXHHKE HEMUIIEBBIM ChIphbeM. HexBaTka TpPOAOBONBCTBHS Kak IIoOanmpHas mpobiema
YeloBeYecTBa M IYTH €€ pelieHus. Mpura: mpomnutoe, Hactosimee, Oyaymee. Cpencrsa
TUTHEHB Ha OCHOBE KHUCIIOPOACOACPKAIIUX OPraHUYECKUX coeAuHeHui. CHHTEeTHYECKHe
mortomue cpeactsa (CMC): TOCTOMHCTBA M HETOCTATKH.

4.2.11 AMUHBI. AHUIUH

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

Coaep:xanue yueOHOro MaTepuaJia
OcoOeHHocTH KjacCU(PUKAIMM W HOMEHKJIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XMMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYUSHHS.
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CamocTosiTeibHasi padoTa o0y4yarommuxcs Ne28

[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoW uH(popMmanuu. [loaroToBka cooOmieHui Ha
TeMy 1o BbIOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacCHTEINH.
[IpakTnyeckoe 3HaYeHHWE AMHHOB U HX IPOM3BOJIHBIX B KEJIE3HOJIOPOKHOM XO3sHCTBE.
ITepeBo3Kka aMMHOB 110 JKE€JIE€3HOM OpOre, MapKUpPOBKA IPY30B.

4.2.12 Jladoparopnoe 3aHsitue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanme
BOJIOKOH"
IpoduibHbie U NMPodecCHOHATBHO 3HAYUMBIE dJIeMeHThI coaep:xkanus. Kanpon — kak

KOMIIOHCHT BHYTpeHHCﬁ OTACIKKW IIOABHMIXXHOI'O COCTaBa. HpI/IMCHeHI/IC KJI€1 Ha OCHOBC
nojimaMuJia B BarOHOCTPOCHHUH JId CKJICHBAHUA. MI/IHOpa'HOpOHHaCT — KaK OCHOBa JJId
TCIUIOU3O0JIIIUKU  U30TCPMHYCCKUX, MMaCCaXXKUpPCKUx M pe(pr/I)KepaToprIx BaroHoOB.
TexHudyecknii BOMIIOK Kak HpOKJ’IaI[O‘lHHﬁ MaTcpHrail B 6YKC8.X IIpu pPCMOHTC BArOHOB.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CamocrosiTeibHas padora odyuarommxcs Ne29
[TonGop, ananu3 u mpeodOpazoBanue yueOHOW mH(popmanuu. I[loaroroBka coobuieHuil Ha
TEMy 110 BBIOOpY: 3HaueHHe aMHHOKAIPOHOBOW M aMUHOYHAHTOBOW KHUCIOT JIi OOBEKTOB
KENe3HOJIOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XHMMHYECKHE BOJOKHA U 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 yrineBo1oB"

IIpoduiabHbie U npodeccuoHATBHO 3HAYMMBbIE 3JIEeMEHTHI colep:kaHus. [IpumeHeHue
IPECCOBAHHOW JIPEBECHHBbI I BKJIAJbIIIEH MOAIIUIHUKOB, BTYJIOK, OIOPHBIX IUJIHT,
U3TOTOBJICHHS IIECTEPEH MOJBUKHOIO COCTaBa JKEJIE3HOMOPOKHOrO TpaHcnopra. [roko3a
— LEHHBI NHUTATeNbHBIA TNPOJYKT, HAXOAALIMM CBOE MPUMEHEHHE B HH(PPACTPYKType
JKEJIE3HOJJOPOKHOTO XO35MCTBA (B COCTaBE MPOAYKTOB NMUTAaHUS B NMPUBOK3AIBHBIX Kade,
pecropaHax, BaroHax-pecTopaHax). TexXHMUECKHMH  LEeTyJIOMJ  HPUMEHSIOT Ui
W3TOTOBJICHUSI IIKAJI M3MEPUTEIbHBIX NPUOOPOB 00OPYAOBAHUS KEIE3HOIOPOKHBIX
00BeKTOB. JlpeBecHHy IIMPOKO HCIOJIB3YIOT B JKEJIE3HOJOPOXKHOM XO3SHCTBE (Hampumep,
COCHY U JIUCTBEHHUIy B BarOHOCTPOEHUH; 1y0, OYK M KIIEH HMCIONb3YIOT JJIi BHYTPEHHEH
OT/EJIKH BaroHOB).

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

CamocrosiTesibHasi padoTa odyuarommuxcst Ne3(

[TonGop, ananu3 u mpeobpazoBanue yueOHOH uH(popmanuu. [loaroroBka cooOrieHuit Ha
TeMy MO BbIOOpY: VYTIJeBoAbl M HUX poJib B JKHMBOM mnpupone. Pa3Butne caxapHoii
IIPOMBILUIEHHOCTH B Poccun.




1 2 3 4
4.3.2 Ponp XxuMuM B OO0ECIEUCHHWU HKOJOTHYECKOW, HHEPreTHYeCKO | MHUIIeBON OK 01 OK 02
0e30MacHOCTH K 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMHU B pEIICHHH MPOOJIEM HHEPreTHUecKOor Oe30macHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTEpUAIOB, HOBBIX HCTOYHUKOB SHEPrUU
(ampTEepHAaTUBHBIE MCTOYHHUKHM 3Hepruu). ONacHOCTb BO3JEHUCTBUS HA >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIacCOB  (YIJIIEBOAOPOABI, CHHPTH, (HEHOJIHI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICI IIOKa3aTels MpeAesbHO
JIOTTYCTUMON KOHIIEHTPAlluu
CamocrosiTesibHas padora o0yuarommuxcst Ne31 1
[ToaroToBka cooOmieHuit Ha TeMy 1O BbIOOpY: YermoBek B MHpe BEIIECTB U MaTEepHAaJIOB.
XUMHUS U 3I0pPOBbE YEJIOBEKa

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

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

peaknuii. XuUMHUYECKOe paBHOBecHe | 3a1a4 1o TeMe: "CKOpOCTh XUMUYECKUX PEeaKkIuid. XuMHUUYecKoe paBHOBecHe" OK 01 OK 02
IIpopunabubie n npodeccHOHATBHO 3HAYMMBbIE 3JIeMEeHTbI coaep:kaHus. bydepHbie IIK 2.1
pacTBOPHI B TEXHOJIOTHYECKHUX TMporeccax (Mpu MEKTPOXUMHUYSCKOM HAHECCHHUH 3al[UTHBIX JIP 4,16,23,30
HOKPBITHIA, B IPOU3BOJICTBE KPACHTEIICH)
CamocrosiTe/ibHasi padoTa odyuarommuxcs Ne32 1
ITon6op, ananu3 u npeobpa3oBaHue yueOHON HHPOPMAIIH.

Pasnen 6. PacTBopbl 2/1

Tema 6.1 Ilonarue o pacTBopax 6.1.1 IlpakTnyeckoe 3ansitue Neld PemnieHune NpakTHKO-OPHMEHTHUPOBAHHBIX PaCUETHBIX 2
3a/a4 mo teMe: "PacTBOpHI, UCMOB3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHOM JESITEIIBHOCTH OK 01 OK 02
yenoBeka' K 2.1
IIpopuiabHbie M npodeccHoOHAIBLHO 3HAYMMBbIE JJIEMEHTHhI coaep:kanus. llepeBo3ka JIP 4,16,23,30
pa3IMYHBIX PACTBOPOB IO JKEJIE3HOM JOpOTe.
CamocrosiTesibHas padoTa o0yuarwuuxcsi Ne33 1
[ToaroroBka cooOmenuid Ha TemMy 1o BbIOOpYy: PacTBophl, ucmonb3yemble B OBITOBOH,
MIPOU3BOJICTBEHHON NeSITeNIbHOCTH YesioBeKa. PactBopsl, MIPUMEHsIEMbIE B
JKEJIE3HOAOPOKHOM XO3SMCTBE

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

Tema 7.1 Xumus B ObITY U ‘ 7.1.1 HoBeliline 1OCTHKEHUS XMMHUECKON HAYKH U XUMHUYECKOM TEXHOJIOTUU 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
Hoseilimme nOCTHXEHMS XUMMUYECKOW HAyKM M XMMHYECKOM TeXHOJOoruu. Poimp Xumuu B
o0ecredyeHN HKOJIOTMYECKOM, HHEPreTHYeCKOW ¢ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
MeauuuHbL [IpaBuiia moucka u aHaiu3a XUMUYECKOH MH(OPMAIIMU U3 Pa3IMYHbIX UCTOUYHUKOB
(Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpesicTBa MaccoBor nHpopmanuu, cetb MHTEpHET)
CamocrosiTesibHas padoTa odyuarommuxcs Ne34 2
[Touck n ananu3 nHGOpPMALMK O TPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM
Oynymiei mpoecCHOHATBHOM AESTETHHOCTH 10 TeMaM: Ba)KHEHIIINE CTPOUTENBHBIC MaTepUalIbl,
KOHCTPYKIIOHHBIE MaTepualibl, KPAacKH, CTEKJIO, KepaMHKa, MaTepualbl JJs 3JIEKTPOHMKH,
IPUMEHSIEMBIE B JKEJIE3HOIOPOKHOM XO3SIHCTBE
7.1.2 Tlpome:kyTouHAasi aTTecTAIMS MO TUcHMILTHHE. [[nddepeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 60
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 40
MPAaKTUYECKHUE 3aHATHS 18
naboparopHbie 3aHsTUS (pabOTHI) 6
caMOCTOsITelIbHas paboTa 20
TG depeHIMPOBaHHBIN 3a4eT )
Hroro: MakcumanbsHas yueOHas Harpyska (Bcero) | 108
O0s3arespHas ayJUTOpHAs yaeOHast Harpy3Ka (BCero) 72
MPaKTUIECKUE 3aHATU 28
1abopaTopHbIe 3aHATHUS (PaOOThI) 10
camocTosiTeNbHas paboTa 36
KOHTpOJIbHAsI paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2




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

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoM Kabuuere: JlabopaTopus XUMHH 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. Moienu KpucTauIMuecKuX peméTok. (3 mir)

7. COopHbIN TpUOOP A1 TToTydeHus ra3oB (1 mT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop niakaToB MO HEOPTAHUYECKOW U OpPraHNYECKON XUMUU.

Texnuueckue cpeocmea 006y4eHus..

-TB

- BUJIEOMarHuToQoH

- KOMITBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
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
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoiep:kaliye opraHndyeckue BemiecTBa. bemku.
CuHTeTn4ecKe BHICOKOMOJIEKYIsipHbIE BemiecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XxuMudeckuii 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 N.B. Xumus: y4eOHUK W MHPAKTUKYM AJIsl CpeTHEro MpodecCHOHATbHOIO
obpazoBanus / N.B. Audunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucOp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.J/10n0JHUTETbHbIE HCTOYHUKH:
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 .— Kazans : 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 H3JIOKEHUH: ydeOHOe mocobme mnsi crmo / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbd //  JlaHb: snekTpoHO-OMOnMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamienus: 31.03.2023) / - Pexum gocrtyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. Hay4yHo-nomyssIpHBIN MPOEKT «DJIEMEHTHI OOJNBIION HayKu « ((u3nka, XMMHUs, MaTEeMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HayKW, KHHUTH, HAYYHO-TIOMYJISIPHBIC

cTaThy, JeKIuM, >HnuKkiIonenuu. https://postnauka.ru/themes/chemistry - nexuuu mo XxumMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxum moctyma: cBOOOHBIIA.

2. CailT Hay4YHO-TIOMYJSIpHOTO XKypHana «Xumus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. CallT 0 XuUMHUM: KIaCCUUECKHe Y4YEOHUKH, CIPABOYHUKH, SHIUKIIONEIUH, TOUCK
OPraHMYECKUX W HEOPraHMYECKHX pPEeakKIWii, COCTaBICHWE ypaBHeHHU peakuumil. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUACO-KOH(PEPEHITNH. [ 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.

[DnexTponHbIii 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

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeIbHON AUCIUITIMHBI

PacKpbhIBAIOTCS Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHUE OOIIMX
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 | - 3amanus Ha HUCIOIb30BaHUA
JP 2,4,16,23,30 4.3 XUMHAYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3sBaHUU COECOUHEHUU IIO
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XAMUHU u TPUBHAIILHBIX
Ha3BaHM IS COCTaBJICHUS
XUMHUYECKUX POpMYI;
- 3acinymuBaHue COOOUICHUMN
U OLIEHKA UX MOATOTOBKH;
- PesynpraT  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHMIA
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X HOATOTOBKH;
3.3 - 3amaHnsg Ha MCHOIb30BaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOHI CHUMBOJMKHA U
4.3 Ha3BaHUM COEOUHEHUH IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON Y PUKJIIATHON
XAMUHU u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJIICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINONHEHHUS
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- [TonGop, aHaIN3 51
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
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH W TPUBHAIBHBIX
Ha3BaHWM JUJISI  COCTaBJIICHUS
XUMHYECKUX POPMYI;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT = BBINOJTHCHHS
MPAKTUYECKON paboThI;

- PesynmpTaT  BBINONTHECHHS
nabopaToOpHOM PabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHaAIN3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PEMPOIYKTUBHBIC YIPAKHEHUS IO 3aKPEIUICHUIO M OTpabOTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTUYCCKHUC 6GCCI[LI, AUCKYCCHH, prrJ'ILIﬁ CTOII,

MMpe3CHTalrd, BUKTOpPHWHA, KBECT.




