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1 MACHOPT PABOYEN ITPOT'PAMMBI YYEBHOTI' O IIPEJMETA
OYVII. 12 XUMUs

1.1 O6aacTer npuMeHeHus1 pado4eil HporpaMmsbl

Paboyas mporpamma y4eOHOTO IMpenMeTa SBISIETCS YacThi0 MPOTPaMMBbl CPEAHETrO (TIOJHOTO)
obmrero o6pazoBanus no cnenuanbHocTd CIIO 23.02.01 Opranusanys mepeBO30K W yIpaBJIeHHE Ha
TpaHcnopTe (110 BUAaM).

[Ipu peanusanuu padboyeil mporpaMMbl MOT'YT HCIIOJIb30BaThCS pa3M4Hble 00pa3oBaTeIbHbIE
TEXHOJIOTUH, B TOM YHCJI€ TMCTAaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTUH, JIEKTPOHHOE O0yUEHHE.

Pabouas mporpamMma yuyeOHOW TUCIUILIMHBI MOXKET OBITh MCIOJIb30BaHA B MPO(eCcCHOHATBHOM
MOATOTOBKE, IEPENOArOTOBKE U NOBBINIEHHM KBalH@UKauu padounx no mnpodeccusam: 17244
[TpueMmocnaTunk rpy3a u 6araxa; 18726 CocraBuTenb MOE3/0B.

1.2 Mecto yueoHOro npeamera B cTpykrype OITIOII-TITIICC3:

VYueOnbIii peaMeT «XuMush» U3ydaercsi Ha 6a30BOM YpOBHE B 00ITIe00pa30BaATEILHOM IHKIIE YI€OHOTO
IUlaHA ~ OCHOBHOM  mpodeccHoHanbHOW  00pa3oBaTeNbHOW  MPOTrpaMMbl  YKPYIMHEHHBIX — TPYII
cneruanbHOCTeH / mpodeccuii: 23.00.00

Tpynoemkocts npenmeTa «XuMus» Ha 0A30BOM ypOBHE COCTaBISIET /2 4aca, W3 KOTOphIX 64 vaca —
0a30BbIl MOYINb (6 pa3fenoB) U 8 yacoB — MPUKIAIHOW MOIyb (1 pa3nen), BKIOYAOMUNA MPaKTUKO-
OPUEHTUPOBAHHOE COJIEPKaHNE KOHKPETHON Mpo(eCcCHH WU CTIeHaIbHOCTH.

[IpuknagHO#t MOMYNIb BKIIOYAET OJUH pasnen. Paznen 7 «Xumust B ObITY M TIPOU3BOACTBEHHOM
NEATEeIbHOCTU 4YeJoBeKay peanusyerca i crnenuaidbHocth 23.02.01 OpranHuzanys NepeBO30K U
yhpaBiieHHE Ha TpaHcropTe (Mo BUJaM) Ha MaTepHalie, CBI3aHHOTO C SKOJIOIMYecKoi 6€30MacHOCThIO U
OIIEHKOM TIOCIIEJICTBUM OBITOBOM M TPOW3BOJICTBEHHOW JEATEIBLHOCTH, IO OTpacisiM Oymymien
POo(HECCHOHATEHON IESTETHPHOCTH 00YJarOIINXCS.

1.3 IlnanupyemMbie pe3yJbTaThl OCBOEHHSI Y4eOHOTO MpeaMeTa:
1.3.1 Ilens yyeOHOTO MpeaMeTa:

dopMupoBaHUE Y CTYICHTOB MPEJICTABICHUS O XUMUYECKON COCTABIISIFONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUpPa KaK OCHOBBI NMPHUHATHS PEIICHHHA B JKU3HEHHBIX M IMPOM3BOJICTBEHHBIX CHUTYaIUsIX,
OTBETCTBEHHOTO ITOBEJICHNUS B IPUPOIHOM Cpejie.

3anaumn yueOHOr 0 npeamera:

1) chopmupoBaTh MOHMMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHKS XUMHUYECKHUX MPOLIECCOB M SIBJICHUIA
B OKpYKaloIIeH cpeje, HEJIOCTHON HaydyHOW KapTUHBI MUpA, B3aUMOCBS3M U B3aUMO3aBUCHMOCTH
€CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIIATH (POPMYIIbI HEOPTaHUYECKUX U OPraHUYECKHUX BEIIECTB, YPABHEHUSI
XUMHYECKUX PEAKIINH, 00BSICHATH MX CMBICII, HHTEPIIPETUPOBATH PE3YJIbTAThl XUMHUECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEICHUS MPOCTCHUININX XHMHUYECKHUX OSKCIEPHUMEHTATbHBIX
UCCIIEIOBAaHUIN C COOMIOIEHHEM TMpaBuil 0e30MacHOro oOpalieHus C BelleCTBaMU U J1abopaTOPHBIM
00opyI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh HHPOPMAIMIO XHMHUYECKOTO XapakTepa W3 PasInIHbIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHHs MPOTHO3UPOBATH MOCIEACTBHS CBOCH IESITEIBHOCTH U XUMHUYECKUX
MIPUPOJIHBIX, OBITOBBIX U TIPOU3BOJICTBEHHBIX POIIECCOB;

6) copMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKEHHH XUMHUYECKON HAYKH M TEXHOJOTHH IS
Pa3BUTHS COLMAILHOM U TPOU3BOACTBEHHOM cep.



1.3.2 B pe3ynbTare 0cBOCHHS y4eOHOTO MpeaMeTa 00yIaromuics JOKeH

yMeTh:

- Ha3bIBaTh N3YUYCHHBIC BELIECTBA MO "TPUBUAIBLHON" MIIM MEXKIYHAPOJHOM HOMEHKIIATYPE;

- ONpEAENATh: BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XUMHUYECKOU
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpebl B BOJAHBIX paCTBOPaX HEOPTAHUYECKUX COEAMHEHUH,
OKHUCJIUTEIb W BOCCTAHOBMTEJb, NPHUHAUIEKHOCTh BEIIECTB K Ppa3IUYHBIM KJaccaM OPraHUYecKUX
COCIIMHEHHUH;

- XapaKTepU30BaTh: AMEMEHThl MaJIbIX IEPUOJOB 0 UX M0JI0KEeHUIO B Ilepuonnueckoil cucreme
.. MenneneeBa; oOmMEe XHUMHUYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OpPraHMYECKUX COCAUHEHMUH; CTPOEHHME U XUMHUYECKHME CBOMCTBA M3YYEHHBIX
OPraHUYeCKUX COCTUHECHUN;

- OOBSICHATH: 3aBUCUMOCTbh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; IPUPOIY XUMUUYECKOU
CBA3M (MOHHOM, KOBQJIEHTHOM, METAJJIMYECKON), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW peakuuu Hu
MOJIOKEHUSI XMMHUYECKOTO PABHOBECHS OT Pa3IM4HbIX (DaKTOPOB;

- BBITNIOJIHATh XUMHMUYECKHH AKCIEPUMEHT [0 PACTO3HABAHUIO BAXHEHIIMX HEOPraHUYECKUX U
OpraHMYECKUX BEILECTB;

- IPOBOJIUTH CAMOCTOSITENIbHBIA MONCK XUMHUYECKON MH(POPMAIIMU C UCIOIb30BAaHUEM PA3INYHBIX
WCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HWHTepHeTa);
HCI0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTUH JJIsl 00pabOTKH U Mepeaud XMMHUYECKON MHPOpMaIiK U ee
MIpeJICTaBJICHMS B Pa3INYHBIX (POpMax; UCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOU
NESITETPHOCTH W TIOBCEIHEBHOM XU3HH JUIS: - OOBSCHEHUS XUMUYECKUX SBICHUN, MPOUCXOMSAIIUX B
npupojae, OBITY M Ha TMPOU3BOJACTBE; - OIPENEICHUS BO3MOXKHOCTU TMPOTEKAHUS XUMHYECKHUX
MPEBPALEHUI B pA3IUYHBIX YCIOBUSIX U OLIEHKH UX MOCIIE/ICTBUM;

- 9KOJIOTHYECKH I'PaMOTHOTO MOBE/ICHHUS B OKpYXKaIoIel cpesie;

- OLICHKHM BJIMSIHHUSI XMMHUYECKOTO 3arpsi3HEHHUS! OKPYXKAoIIeH cpelbl Ha OpraHu3M YeloBeKa U
Jpyrue KUBbIE OpPraHU3MBI;

- ©Oe3omacHOTO OOpamieHuss C TOPIOYMMH W TOKCHYHBIMU BEIIECTBaMH, J1abOpaTOPHBIM
000pyIoBaHNEM;

- IPUTOTOBJICHUS PACTBOPOB 3aJaHHOW KOHIIEHTPAIMK B OBITY U Ha TPOU3BO/ICTBE;

- KPUTHYECKON OIICHKM JIOCTOBEPHOCTH XMMHUYECKOW HH(pOpMAIMM, MOCTYMAIOUIEH W3 pa3HbIX
HCTOYHHKOB;

- TIOHMMAaTh  B3aUMOCBSI3b  Y4eOHON  JUCHMIUIMHBI C  OCOOCHHOCTSIMU  mpodeccuu
podeccruoHabHOM IeATENBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 1O JaHHON y4eOHOM IHUCIUTUIHHE.

3HATh:

- BaKHeWIIMe XMMHMYECKUE TMOHSTHS: BEIIECTBO, XWMHUYECKUI JJIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEIIbHbIE aTOMHAsi W MOJICKYJISIpHAs MAacChl, MOH, aJUIOTPOIHS, W30TOIBI, XUMHUYECKas CBS3b,
AIIEKTPOOTPHUIATENLHOCTD, BAJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEI[ECTBA MOJICKYJISIPHOTO W HEMOJIEKYISPHOTO CTPOEHHUS, PACTBOPHI, DIEKTPOIUT M HEIIEKTPOIIUT,
AIIEKTPOJIUTUYECKAS JUCCOLMAINS, OKUCIUTEIh W BOCCTAHOBHUTEIb, OKHCJICHHE U BOCCTAHOBIICHUE,
TEIJIOBOM 3(PQEeKT peakluH, CKOPOCTh XMMHUECKON peakluH, KaTaiu3, XUMHUYECKOe paBHOBECHE,
yIIEPOAHBIN CKeneT, GyHKIHMOHAIbHAs IPyIIa, U30MEpHsi, TOMOJIOTHS;

- OCHOBHBI€ 3aKOHBI XMMUU: COXPAHEHHsI MaCChl BELIECTB, IOCTOSHCTBA COCTaBa, MEPUOAUUECKUN
3aKOH;

- OCHOBHBIE TEOPHHM XMMHU: XUMHUECKOU CBSI3H, NMEKTPOJUTUYECKON TUCCOIMAIUU, CTPOCHUS
OpPraHUYECKUX COETUHEHMI;

- BaKHEHIIIME BEIIeCTBA U MaTepHalibl: OCHOBHBIE METAJNIBI U CIUIABbI; CEpPHAsi, COJsIHAsA, a30THAs
U YKCYCHAasl KUCJIOTHI; IIENI0YM, aMMHUaK, MHHEpAJIbHbIE yI0OpeHHs, MeTaH, dTUJIEH, alleTUieH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TTIOKO3a, caxapo3a, Kpaxmall, KJIeT4aTka, OelIKH, UCKYCCTBEHHBIC U CHHTETHUECKUE
BOJIOKHA, Kay4yKH, IJTACTMACCHI.



1.3.3 Ilnanupyemsble pe3ysbTaTbl OCBOCHHS y4eOHOTO MpeaMeTa:

Oco6oe 3HaueHne yueOHbIN npeaMeT uMeeT npH GopmupoBanuu 1 pazsutiu OK.

Oo0mue
KOMIIETEHII U

Ilnanupyemble pe3yabTaThbl 00y4eHH

Oo0mue

I[ncummnnapnble

0K 01.

Br16upats criocoOsr
pelieHus 3a1a4
po(heCCHOHATEHOM
JeSATETbHOCTH
IMPUMCHHUTCIIBHO

K pas3JIM4YHbIM
KOHTCEKCTaM

B yacTu Tpy10BOro BOCIUTAHMS:

- TOTOBHOCTb K TPYZy, OCO3HaHHE LIEHHOCTHU

MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K aKTUBHOM JIEATETLHOCTH

TEXHOJIOTHYECKON M COLMAIbHOMN

HaIpaBJIEHHOCTH, CIIOCOOHOCTD

WHUIIMUPOBATH, INIAHUPOBATH U

CaMOCTOSITEJILHO BBITIOJHATH TAKYIO

NeSITENTbHOCTb;

- UHTEpEC K pa3InyHbIM chepam

podeCcCUOHATBHOMN ACSITETLHOCTH,

OBiajeHne YHHMBePCAJIbHBIMH Y4YeOHBIMH

NMO3HABATEJIbHBIMU J€CTBUAMM:

a) 0a3oBbIe JIOTHYecKHe el CTBHUSA:

- CaMOCTOSTENHHO (POpMYIIHPOBaTh U

aKTyallu3upoBaTh MpodieMy, paccMaTpUBaTh

€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU

OCHOBAHUS JJIs1 CPAaBHEHHUS, KJIAaCCU(PHUKAIIUU U

00001IEeHN;

- ONpEeNeNATh LEIH JeATeIbHOCTH, 337aBaTh

napaMmeTpsl U KPUTEPUU UX JOCTUKECHHUS;

- BBIABISTH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS

B pacCMaTpUBAEMBIX SIBJICHUSIX;

- BHOCUTbH KOPPEKTUBHI B AEATEIHHOCTD,

OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEIISIM,

OLICHUBATh PUCKHU MOCIEICTBUM NESITEIbHOCTH;

- pa3BUBaThb KpEaTHMBHOE MBIILICHUE MPU

PELIeHUH KU3HEHHBIX MPoOIeM

0) 0a30BbIe HCC/IeN0BaTEIbLCKUE AeicTBHSI:

- BIIAJIETh HaBbIKAaMU y4eOHO-
MCCIIEIOBATENIbCKOM U MPOEKTHOMN
JeSITeNIbHOCTH, HaBbIKAMU Pa3pelieHus
npoOIeM;

- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U

aKTyaJIu3upOBaTh 3a/1a4y, BbIIBUTATh THUIIOTE3Y

€€ pelIeHHs], HAXOIUTh apryMEHThI JJIs

JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh

napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHAJIM3UPOBATh MOJYYEHHBIE B X0/I€

pelieHus  3aJla4uM pe3yabTaThl, KPUTUUECKH

OILICHUBATh UX JIOCTOBEPHOCTD,

[IporHo3upoBaTh N3MEHEHNE B HOBBIX

[YCIIOBUSIX;

- BJIQJIETh CUCTEMON XUMHUYECKHX
3HaHUM, KOTOpas BKIIIOYAET
OCHOBOIIOJIATAIOIINE TIOHSTHS
(XMMHUYECKHI 2JIEMEHT, aTOM,
AJIEKTPOHHAS 00oJ0uKa
aToma, S-, p-, O-3JeKTpOHHBIC
opOuTaIN aTOMOB, UOH,
MOJIEKYJa, BAJIEGHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTD,
CTENEeHb OKUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIpHAsi Macca,
MOJISIPHBIM 00BEM, YIJIepOIHbBIN
CKeneT, QyHKIMOHAIbHAs IpyIa,
paauiKai, W30MEpUs, H30MEpBHI,
TOMOJIOTHYECKHH PsiJl, TOMOJIOTH,
YIAEBOJAOPOIBI, KACIOPOI- |
A30TCOJIEPIKAIITIE COCTUHEHMUS,
OMOJIOTHYECKH aKTHBHBIC
BEIIECTBA (YIJIEBOABI, KHUPHI,
OeJKH), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE
COEIMHEHUs1, KpUCTAJUINYECcKas
peleTKa, TUITbl XAMUYECKUX
peakiuii (OKUCIUTEITLHO-
BOCCTaHOBHTEJbHBIE, IK30- U
SHIOTEPMHUUECKUE, PEAKIINU
HOHHOTO  OOMEHa), pacTBOp,
AIIEKTPOJIUTHL,  HEAJIEKTPOJIHTHIL,
AIIEKTPOJIUTHYECKAs
JUCCOLMALINS, OKUCITUTETb,
BOCCTaHOBUTENb, CKOPOCTh
XUMUYECKON peakiu,
XUMUYECKOE paBHOBECHE),
TEOPHUH U 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOCHHS
opranudeckux Beriects A.M.
byrneposa, Teopust
AIIEKTPOTUTUIECKOMN
JUCCOIMAIINY, TIEPUOIUIECKHUIA
3akoH /.M. MeHzaeneeBa, 3aKOH
COXpPaHEHHS MAacChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH,
(dakToNmOrNUecKue CBEACHUS O




- YMETbh MEPEHOCHTh 3HAHUS B TI03HABATEIBHYIO
U TPaKTHYECKYIO 00J1acTi
KHU3HEJCATEIbHOCTH;

- YMETb WHTETPHPOBATH 3HAHHS M3 Pa3HBIX
MPEeIMETHBIX 00nacTei;

- BBIIBUTATh  HOBBIE  HWJCW, Npeaiarath
OpUTHMHAIBHBIC TIOAXO/IbI U PEIICHUS;

- CIOCOOHOCTh ~ MX  HUCHOJIb30BaHUS B
II0O3HABATEJIBHOW Y COLIMAJIBHOM ITPAKTUKE

CBOICTBAaX, COCTABE, MIOJIYYECHUU U
0e30MmacHoM UCIIOJIb30BaHUU
BOKHEUIIIMX HEOPraHMYECKUX M
OpPraHNYeCKHUX BEIICCTB B OBITY
U IPAKTUYECKOU JEATEIBHOCTH
YEJI0BEKA,

- YMETh BBISIBIIATH XapaKT€PHbIC
MIPU3HAKU U B3aMOCBSI3b
M3YYCHHBIX IOHSITUN, IPUMEHSTH
COOTBETCTBYIOIINE MOHSTHS MPU
OIIMCAaHUU CTPOCHHUS U CBOWCTB
HEOPTraHUYECKUX U OPraHnIECKUX
BEIECTB U UX IPEBPALLICHUI;
BBISIBIISITH B3aUMOCBSI3b
XUMHYECKUX 3HAHUN C
MOHATHSIMU M TIPEJICTABJICHUSMU
JIPYTHUX  €CTECTBEHHOHAYYHBIX
MIPEMETOB;

- YMETb HCIIOJIb30BaTh
HAaWMEHOBAHUS XUMHUYECKUX
COCAVHEHUN MEXIYHapOIHOTO
COI03a TEOPETUYECKON U
MPUKIIATHON XUMHUH U
TPUBUATHHBIC HA3BAHUS
BaYKHEHIINX BEIIECTB (3TUJICH,
aleTHIeH, TIUIEpUH, (HeHo,
dbopMabaeTuI, YKCycHast
KHCJIOTA, TJULWH, YrapHbIA ras,
YIJICKUCIIBIN a3, aMMHAK,
ranieHasl U3BeCThb, HeralleHas
U3BECTh, IUTHEBASI COJA U
JIPYTUX), COCTABIATH (POPMYJIBI
HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB, YPABHEHUS] XUMUYECKUX
peakiuii, 00bACHATH UX CMBICI;
MIOATBEPK1aTh XapaKTEPHbIE
XUMHUYECKHUE CBOMCTBA BELIECTB
COOTBETCTBYIOIIIUMHU
DKCHepUMEHTaMU U 3aIUCSIMU
VYpaBHEHUI XUMHUYECKUX
peaKiuii;

- YMETh YCTaHaBJIMBATh
MPUHAJIEKHOCTh NU3YYEHHBIX
HEOPraHUYECKUX U
OPraHWYEeCKUX BELIECTB K
OIpEe/IEeNICHHBIM KJlaccaM U
rpynmnam CoeIMHEHUH,
XapaKTepHU30BaATh UX COCTAaB U
Ba)KHEHIIINE CBOMCTRA,;

- OIIPENIENSITh BUIBI

XUMHUYECKUX CBSI3EN
(KOoBaJIGHTHAs!, HIOHHAs,
MeTaJuIM4ecKasi, BOJAOPO/IHAS ),
THUIIbI KPUCTAILTUYECKUX PELIETOK




BEIIECTB; KJ1accu(pUIMpoBaTh
XAMHUYECKHE PEaKIIUH;

- chopMHUpOBATH MPEICTABICHUS:
0 XUMUYECKOMN COCTABIIAIOLIEH
€CTECTBEHHOHAY4YHOU KapTHUHBI
MUpA, POJIM XUMHUH B TIO3HAHUU
SBJICHUM IIPUPOJBI, B
(OpMHUPOBAHNYN MBIIIJICHUS U
KYJBTYPBHI TMYHOCTH, €€
(GYHKIIMOHATHHON TPAaMOTHOCTH,
HE00X0IUMOM Ui pelieHus
NPaKTUYECKUX 3a]a9 U
HKOJIOTMYECKH 000CHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO
U IIPUPOJIHOM Cpene;

- YMETh MPOBOJHTH PACUETHI IO
XUMHUYECKUM (popmynam u
YPaBHEHUSIM XUMUYECKUX
peaKkuii ¢ UCIOJIb30BAHUEM
(U3HYECKUX BEIMYNH,
XapaKTepU3YIOMNX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HopMaibHbIE
YCIJIOBHSI) Ta30B, KOJMYECTBA
BEIIIECTBA;

- HCTIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHUE 3HAHUS [T
MIPUHSTUA PELICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM.

OK 02.
Hcmnosnp30BaTh
COBPEMEHHBIE
CpeJcTBa TIOKCKa,
aHaIn3a u
HWHTEPIpETaIIN
nHpopMamu u
HH(pOpPMAIMOHHBIC
TEXHOJIOTHH JUIS
BBIIOJIHEHHUS 33724
pohecCHOHABHOM
JIEeATEILHOCTH.

B 00J1acTH 1IEHHOCTH HAYYHOI'0 NO3HAHMS:

- ¢(hOPMHUPOBAHHOCTb MUPOBO33PEHUS],
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU U OOIIECTBEHHOM MPaKTUKH,
OCHOBaHHOTI'O Ha JTMAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
HOJIMKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE SI3bIKOBOH U
YUTATEJICKOM KYJIbTYphl KaK CpeCTBa
B3aUMOJICHCTBUSI MEXKIY JIIOIbMU U MTO3HAHUS
MUpa;

- OCO3HaHME LIEHHOCTU HAay4YHOW JIESITEIbHOCTH,
TOTOBHOCTb OCYIIIECTBIISATH TPOEKTHYIO U
MCCIIEI0OBATENBCKYIO JEATENBHOCTD
WHAWBUAYAJIBHO U B TPYIIIIE;

Ogjiagenne yHuBepcaaIbHbIMH Y4eOHBIMHU
NO3HABATEJIbHBIMH NeHCTBUSMM:

B) pabora ¢ uHpopManmei:

- BJIAJIeTh HaBBIKaMHM IOJTy4eHUs1 HHPOpMALUH
13 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIBHO OCYLIECTBIIATH NIOUCK, aHAIU3,
CUCTEMATHU3alMI0 U HMHTEPIPETALUIO

- YMETb IJITAHUPOBAThH U
BBITIOJIHAT  XUMHUYECKUN
AKCIEPUMEHT (IIPEeBpaIICHUS
OpraHUYECKUX BEIIECTB MPH
HarpeBaHUHU, MOJyYSHHUE STHIICHA
U U3y4EHHUE er0 CBOWCTB,
KayeCTBEHHbBIE PEAKIH Ha
aNbJErU/Ibl, KpaxMaj, YKCYCHYIO
KHUCTIOTY; JeHaTypauus OeIKoB
[IPY HarPEBaHUH, [[BETHBIC
peakuuu 6eIKOB; MPOBOAUTH
peaKkuuyu HOHHOTO 0OMeHa,
OTIpEe/IENATh CPEeIY BOJIHBIX
pPacTBOPOB, KAYECTBEHHbIE
peakuuu Ha cynbdar-, kapOoHat-
U XJOpHUA-aHHOHBI, Ha KaTHOH
aMMOHHS; pelaTh
HKCIIEPUMEHTANIbHBIE 3a/1a4U 10
teMaM "Meramibl" u
"Hemertanibl") B COOTBETCTBUH C
MPaBUIIAMH TEXHUKU
0€30MacHOCTH MpH 0OpalleHuH ¢




Wudopmanyu pazauuHbIX BUIOB H (popMm
MIPEICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (popMaTax c
y4eToM Ha3zHaueHHs UH(OpMAIMU U IETCBOU
ayUTOPUH, BBIOMpas ONTUMAIBHYIO (Gopmy
NPEICTaBJICHUS U BU3yAIN3alINH;

- OIICHUBATh JIOCTOBEPHOCTB, JISTUTUMHOCTh
UHPOpPMAIIUK, €€ COOTBETCTBHE MPABOBBIM H
MOPAJIbHO-3THYECKIM HOpMaM;

- WCTIOJIBb30BaTh CPEICTBA MH(OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEUICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX
OpraHu3aIMOHHBIX 32/1a4 C COOIIOCHUEM
TpeOOBaHUH SPTOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTUCHEI,

pecypcocOepexeHusi, MPaBOBBIX U ITHIECKUX
HOPM, HOpM UH(POPMAITIOHHOM
0e30macHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIIUTHI
nHpopmary, HHHOPMAITMOHHON 0e30MacHOCTH
JMYHOCTH

BEIIECTBAMH U JTA00OPATOPHBIM
000py/1I0BaHUEM; TIPEJICTABIIATD
pe3yJIbTaThl XUMHUYECKOTO
HKCTIIEPUMEHTA B (hOpMeE 3arucu
YpPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH
BBIBOJIbI HA OCHOBE ATHX
pe3yabTaTOB;

- YMETh aHAIM3UPOBATh
XUMUYECKYI0 HHPOPMAILIHIO,
MOJIy4aeM Y10 U3 Pa3HbIX
HMCTOYHHUKOB (CPEACTB MAacCOBOM
uHpopmaruu, cetb MHTEpHET M
Apyrue);

- BJIaJIeTh OCHOBHBIMU METOAAMHU
HAy4YHOTO TIO3HAHMS BEILECTB U
XUMHYECKHUX SIBJIICHUIA
(HabmroieHNe, U3MEpEHHE,
AKCIEPUMEHT, MOJIETUPOBAHUE);
- YMETh MPOBOJUTH PACUETHI 11O
XUMHYECKUM (popmyrnam u
YpaBHEHUSIM XUMHYECKUX
peaKkuii ¢ UCIOJIb30BAHUEM
(U3HYECKUX BEIIMYNH,
XapaKTepU3YIOIINX BEllecTBa C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHbIE
YCIIOBUSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS
JUISL IPUHSTUS peLICHUH B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 04.
DddexTuBHO
B3aUMOJICHICTBOBATh
1 paboTath B
KOJIJICKTUBE U
KOMaHJIC.

- ['OTOBHOCTB K CAaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTA U CaMOOTIPEICTICHUIO;

- OBJIJICHHE HAaBbIKaMU y4eOHO-
HCCIICI0OBATEIILCKOM, MMPOSKTHOM M COIMATBHOM
JIESITENbHOCTH;

OBnajieHue yHUBePCATbLHBIMH
KOMMYHUKATUBHBIMU JIEHCTBUAMM:

0) coBMeCTHAs JeATeJIbHOCTD:

- MOHMMATh U UCIOJB30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ MHIUBUIYAIbHON paboTHI;

- MPUHUMATh IIeJI1 COBMECTHOW JESITENHHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUS
10 €€ JOCTHIKEHHUIO: COCTABIIATE IIaH
NEUCTBUI, pacIipeIeNiITh POJIU C yUeTOM
MHEHUH Y4aCTHHUKOB OOCYKIAaTh pPEe3yNbTaThI
COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BHITIOJIHATH paboOTy B
YCIOBUSAX PEATbHOTO, BUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBJISAITh MO3UTUBHOE CTPATETHYECKOE

- yMETh IUIAHUPOBATh U
BBINOJIHATh  XUMHUYECKHH
HKCIIEPUMEHT (TpeBpalleHUs
OpPraHUYECKUX BELIECTB MPU
HarpeBaHUM, MOJIy4YeHHUE 3THIICHA
U U3y4YEHUE ero CBOICTB,
Ka4yeCTBEHHbIE pPEeaKUH Ha
JIbJETUbI, KpaxMall, YKCYCHYIO
KUCIIOTY;

- IeHaTypanus 6eIKoB

IIPY HarpeBaHUU, LIBETHbIE
peakuun 6eIKOB; MPOBOAUTH
peakuud  HMOHHOrO  oOMeHa,
OMpeseNsaTh  Cpeay  BOAHBIX
pPacTBOPOB, KAYECTBEHHbIE
peaknuu Ha cynb(ar-, KapOoHart-
U XJIOpUA-aHHOHBI, HAa KaTHOH
aAMMOHHS;

- pemIaTh SKCIepUMEHTaIbHbIE
3amauu 1Mo teMam "Metauiel" U




IIOBCIACHUC B Pa3JINYHBIX CUTyaluigax,
MIPOSIBIIATH TBOPYECTBO U BOOOpakeHUe, ObITh
NHUIINAaTUBHBIM

OBJjaeHne yHMBEPCAIbLHBIMH
peryJssTUBHbIMM A€ CTBUSIMMU:

r) IpUHATHE ceOsl U IPYTruX JIlojeii:

- IPUHUMATh MOTHUBBI M apryMEHTBl IPYIUX
JOJIEH NP aHAJIM3€E PE3yJIbTaTOB
NESITEIbHOCTH;

- IIPU3HABATHL CBOE IIPaBO U IIPaBO APYrUX
JIOJIEH Ha OIIMOKU,

- pa3BUBATh CIIOCOOHOCTh MIOHUMATh MHP C
TIO3UIINH IPYrOTO YEJIOBEKa,;

"Hemerasnibl'") B COOTBETCTBUU C
NIPaBUIIAMH TEXHUKU
0€30MacHOCTH IpH 00paIeHIH C
BEIIECTBAMH U JTa00OPATOPHBIM
000py/TI0BaHUEM; TIPEJICTABIIATD
pe3yJIbTaThl XUMHYECKOTO
JKCTIEpUMEHTa B (OopMe 3ammcu
YpPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH
BBIBOJIbI HA OCHOBE 3TUX
pe3yabTaToOB

OK 07.
ConelicTBOBaTh
COXpaHEHHUIO
OKpYKarOLIEl Cpefibl,
pecypcocOepeKeHuIO,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHUH KITMara,

B 06y1acTé 3KOJIOTHIECKOTO BOCITUTAHHUS
c(hOpMUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYPHI,
MOHUMAHUEC BJIUAHUA COIMAJIBHO-
PKOHOMHYECKUX IPOIIECCOB HA COCTOSTHHUE MIPHP
OJTHOM M COIMATILHOM CPEbl, OCO3HAHUE
rI100aJTBFHOTO XapaKTepa IKOJIOTUYECKUX
mpooeM;

- chopMupoBaTh NPEICTABICHUS:
0 XUMHYECKOM COCTaBIIAIOIIEH
ECTECTBEHHOHAY4YHON KapTHHBI
MUpa,

[POJIM XMMHY B TIO3HAHUH SIBIICHUIA
MPUPO/IbI, B GOPMUPOBAHUU
MBIIIUICHUS B KYJIbTYPHI

[TPAHITATIBI - IUIAHUPOBAHME M OCYIIECTBIICHUE EWCTBUI BJIMYHOCTH, €€
OEPEKITMBOTO OKpYKalolllel cpelle Ha OCHOBE 3HAHM Iiesiel|(pyHKIIMOHAIbHOW IPaMOTHOCTH,
ITPON3BOICTBA, [YCTOMYHBOTO pa3BUTHS YEIOBEYECTBA; HE0OX0IUMOM I pelIeHus
3(1)(1)6KTI/IBHO - aKTUBHOC€ HETIPUATHE JIeHCTBUH, MPAaKTUYECCKUX 3aJa4uu
IECTBOBATH [MPUHOCSIIUX BPE OKPYXKAIOLIEH Cpeae; PKOJIOTUYECKH 000CHOBAaHHOTO
Mpe3BBIYANHBIX - YMEHHE MMPOTHO3UPOBATh HEOJIATONIPUATHBIE [OTHOIICHUSI K CBOEMY 37I0POBBIO M|
CHUTyaLUsIX DKOJIOTUUECKUE HPUPOIHON CPEIE;
TMOCIIEACTBUS IIPEAIIPUHUMAEMBIX - YMETb cOOJII0/1aTh IpaBHIIa
MEeNCTBUIA, MPEIOTBPAIATh UX; PKOJIOTUYECKH 11eJ1ecO00pa3HOTO
- paCIIMPEHUE OIIBITA AEATEIILHOCTH MOBE/ICHUA B OBITY U TPYAOBOMU
PKOJIOTMYECKOW HaIlpaBJIEHHOCTH; MESITENILHOCTH B LEISAX
- OBJIQJICHHUE HaBbIKaMU y4eOHO - COXpaHEHUsI CBOETO 3I0POBbs U
MCCIIeI0BATEIBCKOM, MPOESKTHON U COIMAIILHOW |OKPY KAIOIIEH MPUPOTHOM CPEIbI;
EeSITENILHOCTH, YYATBIBATh OITACHOCTD
BO3/ICUCTBUS HA KUBbIC
OpraHu3Mbl OIIPENEIIEHHBIX
BEILECTB, [IOHUMAas CMBICII
MOKa3aTeJsl MPeaeIbHOM
TONYCTUMOW KOHIIEHTPALUU
MK 2.1 - YMEHHE 00eCreunBaTh yIpaBicHHE - copmMupoBaTh MpeACTaBICHUS:
OGecneunBath 0 CBOMCTBAxX METAJUIOB, CIIJIaBaX,

BBITIOJIHEHHE YCIIOBUH IO
OpraHU3alMy IBUKCHUS
TPaHCIOpTa.

VIBHOXKCHHUCM,
- IOHMMAaHHWEC U aHaJIn3 pa60T]':;I
PKEJIC3HOOPOKHOTO TPAHCIIOPTA

BUIaX KOPPO3UH, 0071acTH
MPUMEHEHHsI HEMETANINYECKUX U
KOMIIO3ULIMOHHBIX MaTE€PUAIOB,
BUJIaX U CBOMCTBaxX TOIIUBA,
CMa30YHBIX U 3aIIUTHBIX MaTepua
Tax, CBOMCTBaX HEOPraHUYECKUX U
OpPraHUYECKUX COENHEHHH,
MapKHPOBKE U IIEPEBO3KE

IpYy30B 10 JKEIE3HO! T0pore.

B PE3YyIbTATC OCBOCHUS IPOTrpaAMMBI y‘lC6HOFO npeaMEeTa peain3yeTeCs MnporpamMmmMa BOCIIMTAHUS,

HarpasJeHHas Ha (GOPMUPOBAHUE CICAYIOIIUX JMYHOCTHBIX pe3yabTaTtoB (JIP):



JIP 2 IIposiBASIOLIMI aKTUBHYIO T'PaKIAHCKYIO MO3ULIHIO, IEMOHCTPUPYIOIINM IPUBEPKEHHOCTh
IPUHLIMIAM YECTHOCTH, HOPSAJOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKM AaKTUBHBIA M YYacTBYIOUIUN B
CTYIEHYECKOM M TEPPUTOPUAIBHOM CaMOYNpPaBICHUH, B TOM YHCJE Ha YCIOBHUSX J0OpPOBOJIBYECTBA,
IIPOJIYKTUBHO B3aUMOJICHCTBYIOUIUI U YYaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aLHH.

JIP 4 IlposBasitOIIMiA U IEMOHCTPUPYIOUIMN YBaXKEHUE K JIIOJSM TPYJla, OCO3HAIOIIMM [IEHHOCTh
coOctBeHHOTO Tpyna. CTpemsimuiicss K GOPMUPOBAHUIO B CETEBOH cpelie IMYHOCTHO U
po(hecCHOHATTFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIEIay.

JIP 16 IlpuobpeTeHre 00ydaromuMHUCs COITMATLHO 3HAUMMBIX 3HAHUU O MPABUIIAX BEICHUS
9KOJIOTMYECKOro o0pa3a >KM3HM O HOpMax U TPaIULIUAX TPYIOBOH AEATEIbHOCTH YEJIOBEKAa O HOpPMax U
TpaJuLUAX TOBEJICHUS YeJI0BEKa B MHOTOHAIIMOHAIbHOM, MHOTOKYJITYPHOM OOILIECTBE.

JIP 23 Ilonyuenue 0O0ydarommuMuUCs BO3SMOKHOCTH CAMOPACKPBITHS U CAMOPEAIN3alusl THIHOCTH.

JIP. 30 OcymecTBasOMUNA MOUCK M HCNOJb30BaHUE HWHGOpMalUM, HEOOXOaUMOW A
3¢ ($EeKTUBHOIO BHIIOJHEHUS Pa3IUYHbIX 3a/1a4, IPO(PECCHOHATIBHOTO U IUYHOCTHOTO Pa3BUTHS.



2 CTPYKTYPA U COAEP/) KAHUE YYEBHOI'O INTPEJIMETA

2.1 O0beM y4eOHOI0 npeaMeTa U BU/bl Y4eOHO# padoThl

Bua yueOHoii padoTsl

O0BEéM B yacax

B coomeéemcmeuu ¢ yueOHviM naanom no umoeam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMpPOJILHOU pabomul.

O01béM 00pa3oBaTe/IbHOI NMPOrpaMMbl Y4eOHOT0 NpeaMeTa 72

B TOM YHCIIE:

OcHOBHOe cojiep:KaHne 72

B TOM YHCIIE:

JIEKLUH, YPOKU 25

caMoCTOsITeJIbHas paboTa 11

MPaKTUYECKHUE 3aHATHUS 26

1ab0paTOPHBIC 3aHATHUS 10

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COJePKAHUE

B T.U..

TEOPEeTUYECKOe OOyYCHUE 25

MPAKTUIECKUE 3aHSITUS 26

abopaTOPHBIC 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 1

IIpome:xxyTouHasi arrectanusi B popme 3avera ¢ orneHnkoi Bo Il cemectpe




2.2 TemaTnyeckuii IJIaH U cojiep:KaHue Y4eOHOT 0 MpeaMeTa

1 2 3 4
®opmupyemMble
HaumeHnoBaHue pa3aesoB u TeM CoaepikaHue y4eOHOro MaTepHuaJia, MPAKTHYECKHeE U J1a00paTOPHbIE 3aHATHSA O0bem K((;I;’ICHeTeHIII/II/I
o0yuarommxcst 4acoB (OK),IIK u
JUYHOCTHBIC
pe3yabTatsl (JIP)
Pazgen 1. Teoperuueckne 0CHOBbI XMMUH 7
Tema 1.1 CrpoeHue aTOMOB. 1.1.1 OcHoBHbIE IOHATHA U 3aKOHBI HEOPraHuyeckou u obmeit xumuu. [lepuonnueckas OK 01 OK 02
[Teprouieckuii 3aK0H U cuctema xumudaeckux nemerToB J1.M. MenneneeBa. CtpoeHne aTomMa JIP 16,23,30
MepHoIMUecKas cucTemMa Coaep:xkaHue y4eOHOIo MaTepuaJa
XUMUYECKUX emMeHToB [[. 1. CoBpemeHnHas MoJienb CTpoeHHs atoMa. CUMBOIMYECKAN A3BIK XUMUU. XUMUYECKUI 3JIEMEHT.
Menpneneesa OnektpoHHas KoH(purypamus atoma. Kiaccupukanus XUMHYECKHX 3JIEMEHTOB (s-, p-, d-
aneMeHThl). BaneHTHbie 31eKTpoHbl. BageHTHOCTE. DiekTpoHHas MPUPOa XUMUYECKON CBSI3H.
DNEeKTPOOTPULIATENBHOCTh. BBl XuMU4eckoi cBsi3u (KOBaJICHTHAsI, HOHHAs, METaJJIN4YecKasi,
BOJIOPOJIHAS) M CTTIOCOOBI €€ 00pa30BaHMsL. 1
[Tepuonnueckas cucrtemMa xumudeckux sneMeHToB .M. MenneneeBa. dusznueckuii cMbIC
ITepnonmyeckoro 3akoHa JI.M1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C IMOJIOKEHHUEM
XUMHUYECKOro aieMeHTa B [leproaudeckoii cucreme. MUpoBO33peHUECKOE U HAYYHOE 3HAYCHUE
[Tepnommueckoro 3akona J[.M. Menneneesa. Ilpornossr [I.M. MenneneeBa. OTKpbITHE HOBBIX
XAMHYECKUX 3JIEMEHTOB
1.1. 2 IlpakTtuueckoe 3ansaTue Nel Perienune npakTUKO-OpPUEHTHPOBAHHBIX PACUETHBIX 5 OK 01 OK 02
3a7a4 10 Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M pPACUEThl MO YpPaBHEHUSM [IK 2.1

XUMHUUYECKUX peakiuii"




2

4

IMpodpuibHbie U NPOPECcCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI COJepPKAHMs: XUMHUYECKUE
SIBJICHUSI B OCHOBE TEXHOJIOTMYECKHX OIEpalMil Ha MNPEANPHUATUAX KEIE3HOIOPOKHOIO
TpaHCHopTa (HaIUIaBKa MPU PEMOHTHBIX padOTaX, HAHECEHHE JIAKOKPACOYHBIX TMOKPBITHH,
XUMUYECKasl YUCTKA TKAHEBBIX U3ACIUN [ )KEJIE3HOIOPOKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

1.1.3 IIpakTuyeckoe 3ansitue Ne2 PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PAaCUYETHBIX
3amauy 1o teme: Ilepumonmueckas cucrema xummdeckux syeMmeHTtoB JI.M. Menpaeneesa.
Crpoenue aToma

IIpopunbuble W npodeccHOHAIBLHO 3HAYMMBbIE 3JIeMEHTBbI coaepxaHusi. OCHOBHbIE
XMMHUYECKHE 3aKOHBI, TEOPUU M y4YEHUS CIOCOOCTBYIOT OoJjiee MOJHOMY M OCO3HAaHHOMY
MOHUMAaHHUI0 XUMHYECKUX TPOLECCOB i (POPMHPOBAHUS HAYYHOTO MHUPOBO33PEHUS; KaK
OCHOBBI JUISl KOJMYECTBEHHBIX pAacueToB M pEIIeHHWS MHOTHE pacyeTHble 3aJlauu
MPAKTUYECKOTO U TEXHOJIOTMYECKOTO 3HAUCHHUS.

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

1.1.4 TpakTuyeckoe 3ansitue Ne3 Perenne sKcnepuMEHTAIBHBIX 33/1a4 MO Teme: THIbI
XUMHUYECKUX CBSI3eH. THIBI KPUCTAIMUECKUX PEIIETOK

IIpoduabHubie U  npodeccHoHAIBLHO 3HAYMMble  JJIEMEHTbI COJIepKAHMSI.
MoHOKpHUCTa/UIBl — KOMIIOHEHTBI CUMTHIBAIOLIEro ycTpoiictBa OBM, ycTaHOBIICHHBIX Ha
KEJIE3HOJOPOKHBIX CTAHIIMIX U y3J1aX

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

Pa3nen 2. XumMnuyeckue peakimuu

100

Tema 2.1 Tunel XUMHUYECKHAX
peaxuit

2.1.1 Knaccudukaius 1 TUIIbI XUMUYECKUX PEAKIIMi HEOPTaHUISCKUX COCTUHCHHMA

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




Conepxxanue yueOHOro MmarepuaJia

Knaccmbmcaupm U TUIIBI XUMHUYCCKUX peaKHI/If/'I C ydaCTHUEM HCOPTraHWMYCCKUX BCIHICCTB.
CocraBiieHHE ypaBHEHUW pEaKIMi COCIWHEHHUS, Pa3NIOKCHHs, 3aMEIeHUs, O0OMeHa, B T.4.
peaKuHﬁ ropcHusA, OKUCIICHUSA-BOCCTAHOBJICHUS.

ypaBHeHI/Iﬂ OKHUCJICHUA-BOCCTAHOBJICHU . CTGHGHI) OKHUCJICHUS. OKI/ICJII/ITGJIL 158
BocctaHoButenb. CocTaBieHHE W ypaBHUBaHUE  OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuii METOJIOM 3JIEKTPOHHOTrO Oananca. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
oprupoac, MpoOU3BOACTBCHHBIX MMPOLECCAX U KU3HCACATCIIBHOCTH OPTraHU3MOB.

2.1.2 TIpaktnuyeckoe 3aHsaTHe Ned PermeHuwe HKCIEpPUMEHTATBHBIX 337ad TI0 TEMeE:
"OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH"

IMpopuiabHbie M nNpodeccCHOHAIBHO 3HAYMMbIE 3JIEMEHTBHI COJepP:KAHUA. 3HAUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEAaKIMl B  NPHUPOAE M  HA  NPEANPUATHIX K 2.1
YKEJIE3HOJOPOXKHOU OTpaciu. OKHCIHUTETbHO-BOCCTAHOBUTEIBHBIC MPOIECChl KaK OCHOBA JIP 4,16,23,30
MIPOLIECCOB KOPPO3UU METAIJIOB, paOOThl XUMUYECKHX HCTOYHHUKOB TOKA U aKKyMYJIATOPOB U
T.1I.
Tema 2.2 Dj1eKTPOIUTHYECKAS 2.2.1 PactBopeHue KaK GU3NKO-XUMHUYECKUHN TPOLIECC. OK 01 OK 04
AUCCOLHALNMS M HOHHBIIH 00MeH K 2.1
JIP 4,16,23,30

Conepxanue yueOHOro marepuaJia

Teopus 35eKTpoaUTHYECKON Arccounanuu. MoHbl. DIIEKTPOIUTHI, HEAJIEKTPOJIUTHI. Peakiun
noHHOTO 0OMeHa. CocTaBiieHHE peakIuii HOHHOTO OOMEHa MMyTeM COCTaBIICHHS MX MOJHBIX U
COKpAaIICHHBIX HOHHBIX yYpaBHEHUH. KHCIIOTHO-OCHOBHBIE peaklnu. 3aJaHusl Ha COCTaBJICHUE
MOHHBIX PEaKIUil.

[IpakTHdeckoe UCTOIB30BAHUE PEAKIIMN HOHHOTO OOMEHA M THAPOIIN3a B TEXHOJIOTUYECKUX
MPOILIECCAX KEIEZHOOPOKHOTO TpaHcnopTa. [IoHATHA: TalbBaHOCTETHS, TaJIbBAaHOIIACTHKA,
UX MPAKTUYECKOE 3HAYEHUE B KEJIE3HOOPOKHOM XO3SIHCTBE, TAIbBAHOCTET U




1 2 3 4
2.2.2 JladopatopHoe 3ausTHe (padora) Nel "lccrenoBaHwe CBOWCTB AJIEKTPOJIUTOB.
Onpenenenue pH cpeast pactBopoB. Teopust 3€KTPOIUTUUECKON AuccoManun’” OK 01 OK 04
IpopuabHbie U MPodecCHOHATBHO 3HAYMMBbIE JJIEMEHTHI COJeP:KAHUNA. AKKYMYIISATOPHI: 2 14_1111< 62.2%3 30
NPUHIUI UX PabOTHI, X MPUMEHEHHE B TSATOBOM IOABIYKHOM COCTaBE. P 416,23,
2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakunun nonHoro oomena. ['uaponus comeit"
IIpodunbHbie U MpodeccuoHATILHO 3HAYMMBIE JJIEMEHTHI cojep:kanus. [Ipumenenue nHa OK 01 OK 04
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMM HOHHOTO OOMEHa JIJIsl yMSITUCHUS BOJBI (CHIDKEHHE 2 K 2.1
KoHIeHTpanuu noHoB Ca®" m Mg?"). Tuaponus Ha NpeINpUATHIX JKENe3HOAOPOKHOTO JIP 4,16,23,30
TpaHCIIOPTA.
Pa3nen 3. CTpoeHne BellecTBa M CBOICTBA HEOPraHUYECKUX BelleCTB 15
Tema 3.1 Knaccudukanms, | 3.1.1 OcHOBHBIC KJTACCHI CIIOKHBIX HEOPTAHUUECKUX COCTUHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTPOCHHE K 2.1
HEOPraHUYECKHUX BEIIECTB JIP 4,16,23,30
Conep:xanue y4eOHOro MaTepuaJia
[Ipenmer Heopranmueckoi xumuu. Knaccudukanus HeopraHuueckux BeuiecTs. [Ipoctoie u
cioxHble BemecTBa. (OCHOBHBIE KIIACChl CIIOXKHBIX BEIIECTB (OKCHUIbI, THUAPOKCHIBI,
KHUCJIOTHI, COJIM). B3auMOCBS3b HEOPraHMYECKHUX BEIIEeCTB. ATperatHble COCTOSHHUS
BemlectBa. Kpucramnuyeckue u amopdHbie BemlecTBa. THUIBI KPUCTANIMYECKUX PELIETOK 1
(aToMHasi, MOJIEKyNIspHasi, MOHHAs, MeTa/In4yeckas). 3aBUCUMOCTh (DU3MUECKUX CBOICTB
BElIeCTBA OT THUIA KPHUCTAJUIMYECKON peHIeTKH. 3aBUCUMOCTh XHMHUYECKON aKTHUBHOCTHU
BEIIECTB OT BHUJA XMMHUYECKON CBS3M W THUIA KPUCTAIUYECKOW pemeTku. [IpuyuHb
MHOT000pPa3us BEIIECTB
3.1.2 IIpakTyeckoe 3ansaTHe NeS Pemenne skcriepuMeHTaNIBHBIX 331a4 110 TeMe: YHucThle OK 01 OK 02
BEIIeCTBa M cMecH. J{UCTiepCHbIE CHCTEMBI. 5 K 2.1
IIpopuabHbie 1 NpodeccHoHAIBLHO 3HAYNMBbIE )JIeMeHTHI cofepkanusi. CTeKIONIaCTUK JIP 4,16, '23’30

KaK OCHOBA U151 MI3TOTOBIICHUS JAeTaleh JKCIIC3HO NOPOIKHBIX CTaHIIUN U Y3JI0B.
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Tema 3.2 OU3BUKO-XUMUUYECKUE
CBOWCTBa HEOPraHMYCCKHUX BEIICCTB

2 4
3.2.1 Merannsl. [Tonoxxenue B [ICXD JI.U. MenaeneeBa, ocobeHHOCTH cTpoeHus. Koppo3us OK 01 OK 02
MeETauI0B. MeTo bl 3alUThl KOHCTPYKIIUN ITOJIBHKHOTO COCTAaBa IK 2.1
JIP 4,16,23,30
Conepxxanue yueOHOro MmarepuaJia
Mertamner. O0mpe ¢pu3ndeckne U XUMUYEeCKne cBOCTBa MeTauioB. CrocoObl MOTydYeHUsI.
3HaueHHWe METAUIOB M HEMETaNIOB B MPUPOAE U IKU3HEAEATEIbHOCTH YEJIOBEKa W
opranu3mMoB. Koppo3usi MeTamioB: BHUIbl KOPPO3UH, CIOCOOBI 3aIIMThl METAIJIOB OT
KOPpO3UH
3.2.2 IIpakTudeckoe 3ansitue Ne6 PelieHue SKCIEPUMEHTANBHBIX 33Ja4 IO TEMeE:
"MeTtansr" OK 01 OK 02
IMpoduibHbie M NPOPecCHOHATIBLHO 3HAYMMbIE JJeMEHTbI COAep:KaHus. MeIHbId U K 2.1
JaTYHHBI TIPOKAT WCIOJNB3YeTCsS TPU HW3TOTOBICHHH W PEMOHTE JeTallei, pa3ITuJHON JIP 4,16,23,30
anmnapaTypsl )KeJlIe3HOJOPOKHOTO X034H1CTBa.
OK 01 OK 02
3.2.3. Hemeramnel. [Tonoxenne B [ICXD JI.M. MenaeneeBa, 0COOCHHOCTH CTPOCHHS [IK 2.1
JIP 4,16,23,30

Conep:xanue y4eOHOro MaTepuaJia

Hemeramnel. OOmme @usuyeckrue M XUMUYECKHE CBOWCTBA HEMETAJIOB. TUNUYHBIE
cBoiictBa HemetauioB [V- VII rpymmn. Knaccudukamus u HOMEHKIATypa COCIWHECHUM
HeMmeTalIoB. [IpuMeHeHne BaXKHEHIITNX HEMETAJUIOB U UX COEIMHEHUI B JKEJIE3HOI0POKHOM
xo3siictBe KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IIPUPO/IE

CamocrosiTesibHAs padoTa

Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe: "Hemerams"

IIpopunbHbie U npodgeccCHOHANBHO 3HAYMMBIC JJIEMEHThbl colaep:kaHus. Kpemuuii —
9JIEMEHT HMHTErPAJbHBIX MHUKPOCXEM CHUCTEM YIpaBIeHUs JBHXKEHHEM moe3noB. Kapoun
KPEMHHUSI KaK KOMIIOHEHT BapUCTOPOB, IPUMEHSAEMBIX B YCTPOMCTBaX aBTOMAaTHYECKOIO
pETYJINPOBaHMS CTPEJIOK XKEJIE3HOAOPOKHBIX IYTEH U ITEpPEE310B.




1 2 3 4
Tema 3.3 Wnentudukarps | 3.3.1 I'eneTnyeckas CBsA3b HEOPraHUUECKUX COCAMHEHUIN OK 01 OK 02
HEOPraHMYECKUX COCIUHECHUN Hrorosasi koHTpoIbHasi padora Nel [K 21
JIP 4,16,23,30
Conepxxanue yueOHOro MmarepuaJia
XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCHJIOB,
TUAPOKCHJIOB, KHUCJIOT, COJeH W 1p.). 3aKOHOMEPHOCTH B W3MEHEHUU CBOWMCTB MPOCTHIX 5
BEILECTB, BOJOPOJIHBIX COEAMHEHUH, BBICIIMX OKCHJOB M TUIAPOKCUIOB. MneHTudukanus
HEOPraHMYECKUX BELIECTB C HCIOJIb30BAHMEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTePHBIX KAYECTBEHHBIX PEAKINN
Hmoz | cemecmpa: MakcumanbHas yueOHast Harpyska (BCero) 30
O0s3aTenbHas aymuTopHas yaeOHas Harpyska (Bcero) 25
NPaKTUYECKUE 3aHATHUS 12
nabopatopHble 3aHATUS (paOOThI) 4
CaMOCTOSITENIbHbBIE paOOTHI 5
1

KOHTpPOJIbHAS paboTa
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Paznen 4, CTpOCHHe H CBOMCTBa OPraunvYeCKux coeHEeHNH

32

Tema 4.1
CTPOCHHUE u

Knaccudukarmus,

HOMEHKJIaTypa

OpraHn4e€CKuX BCUICCTB

4.1.1 TlonsiTrie 00 OpraHMYECKHUX BEIIECTBAaX, MX IPUMEHEHUE Ha JKEJIE3HOM JIopore.

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

Conepxxanue yueOHOro MmarepuaJia

[losiBneHne u pa3BUTHE OPraHUYECKON XMMHUM Kak Hayku. [IpenmMer opraHm4eckol XMMHH.
MecTto ¥ 3HaY€HUWE OPraHMYECKOM XMMHUHU B CHCTEME E€CTECTBEHHBIX HAyK. XHUMHYECKOE
CTPOCHHME KaK IIOpSJIOK COEIMHEHHsS aTOMOB MOJIEKYJE€ COIJIACHO HX BaJIEHTHOCTH.
[IpuMeHeHne OpraHMYeCcKUX BEIIECTB Ha JKEJIE3HOM Jopore

4.1.2 Teopust A.M. Byrneposa. Knaccudukarus opraHn4ecKux BemecTB.

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

Conep:xanue y4eOHOro MaTepuaJia

[TonoxxeHnst Teopur XUMHUYECKOTO CTPOEHUSI OpraHndeckux coenmHeHnii A.M. byrieposa.
VTIiIepoIHBIN CKENIET OPraHu4eCcKOr MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
cTpoeHus MoJiekyl. 3omepus u uzomepsl. [lonstue o GpyHkuroHanpHOM rpymme. Pamukai.
[IpuHuMOBl KIIacCUPUKAIIMKA OPraHUYECKUX COeAMHEHHNA. MexXIyHapoHas HOMEHKIIaTypa U
MIPUHIIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COEANHEHHUM

Tema 4.2 CpoiicTBa OpraHUYECKHUX

COETMHEHUN

4.2.1 Ankansl: cocTaB, CTPOCHHE, TOMOJIOTHYECKUM PS/L.

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

Conep:xanue y4eOHOro MaTepuaJia

[IpenenbHble yriaeBoAopoasl (alkaHbl U LUKIOANKaHbI). OcoOeHHOCTH KiIacCUpUKAUU U
HOMEHKJIATyphl, H30MepHsi, (U3MUECKHe CBOWCTBA, XHWMUYECKHE CBOWCTBA, CHOCOOBI
nosydyeHusi. [opeHwme MeTaHa Kak OJWMH M3 OCHOBHBIX KCTOYHHMKOB TelJia B
IPOMBIIIICHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YIIEBOJOPOIOB, HAXOXKJICHUE B MPUPOJIE
Y IPUMEHEHHUE AJTKaHOB.

4.2.2 IIpakTtudeckoe 3ansiTMe N7 PelieHue SKCIEPUMEHTAIBHBIX 3aJad [0 TEME:
"CpaBHUTENBbHAS XapaKTEPUCTUKA METaHa U ATaHa"

IIpopunbHbie M NPOPecCHOHAIBLHO 3HAYMMbIe JJIEMEHTHI coaep:xkanusa. Kuiakue
yTI1eBOA0POb! (OEH3MHBI, KEPOCHHBI, COJIIPOBbIE Macia, Ma3yT) - B KayeCTBE IOPIOYEro B
JBUTATENSAX BHYTPEHHErO CrOpaHUs MOJBUKHOIO COCTaBa JKEJIE3HOIOPOKHOIO TPAHCHOPTA.
TBepaple yrieBogopoab! (mapaguHbl) — KOMIOHEHTHI XKHUJIKUX CMa30K, MCIOJIb3YEeMBIX s
CMa3KM TpPYIIMXCS Y3JOB TEIUIOBO3HBIX JBHUraTeNIel, OCEBBIX IIOJIIMIIHUKOB BaroHOB
JIEKTPOBO30B, TEIJIOBO30B. |'aJOreHNPOU3BOAHBIE YIIIEBOAOPOIBI - B KAYECTBE XJIaJarcHTa
B peprKepaTOpHBIX BaroHax.

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




4.2.3 Anxensl, ankaaueHbl. CocTaB B 0COOCHHOCTU CTPOCHUS

OK 01 OK 02

K 2.1
JIP 4,16,23,30
Conepxxanue yueOHOro MmarepuaJia
HenpenenbHple (alKeHbI, alKWHBI W ankaaueHbl). OcoOCHHOCTH Kiaccuukanmuu u
HOMEHKJIaTyphl, H30Mepusl, (PU3MUECKHE CBOMCTBA, XMMMUYECKHE CBOMCTBA, CIOCOObI
nosnyueHus. ['opeHue areruneHa Kak HCTOYHHMK BBICOKOTEMIEPATypHOTO IUIAMEHHU JUIS
CBapKM M pe3Ku MeTauioB. llpakThueckoe NpuUMEHEHUE aJKEHOB M aJKaJUEHOB B
YKEIIE3HOAOPOKHOM XO3SIICTBE
4.2.4 IlpakTudeckoe 3ansitue Ne8 PelieHue SKCIEPUMEHTAIBHBIX 33Ja4 IO TEMeE:
"TTosryueHue 3TUIEHA U U3YYEHHUE €r0 CBOMCTB" OK 01 OK 02
IMpoduibHbie U MPoPeccCHOHATBLHO 3HAYMMBbIE J3JIEMEHThI cojaepxkanusi. [IpuMenenus K 2.1
MOJIMMEPOB Ha MPEANPUATUSAX KEIEe3HOAOPOKHOIO TPAaHCHOpPTa JUISl AJIEKTPOU3OJISIINH, JIP 4.16.23.30
PYKaBOB TOPMO3HOW CHCTEMbI TI0€3/I0B, MPUBOTHBIX pPEMHEH, 300HHTOBBIX COCYIOB o
AaKKyMYJISITOPOB, J€Tajeil 1 3allUTHBIX MOKPBITUH Ha JKEJI€3HOI0OPOKHOM TPAHCIOPTE
4.2.5 IlpakTtunyeckoe 3ausaTe Ne9 PernieHne 5SKCIEPUMEHTAIBHBIX 3aJlad 10 TEME:
"AneTusieH 1 ero roMojoru" (AJKUHBI) OK 01 OK 02
IIpopuiabHble U NMPOPEecCHOHATBLHO 3HAYHMMbIE JIeMeHThbI coaep:kaHus. [IprumeHeHue K 2.1
MOJIUMEPBI HA OCHOBE NMPOU3BOJHBIX AJIKHMHOB B KayeCTBE M3OJISLMHU 3aIIUTHBIX 000JI0UEK P 416 '23 30
KaOeNbHBIX U3JIeUA U MPOBOJIOB, BHYTPEHHEN OT/EIKH MacCCaKUPCKUX BarOHOB U BaroHOB T
AJIEKTPOIIOE3/10B
4.2.6 Apensl. CocTaB, CTpOCHHE, TIOJTyUYCHHE OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conepxanue yueOHOro marepuaJia
OcoOenHoctn  Kinaccu(UKallMd W HOMEHKJIATYphl, H30MepHs, (U3MUECKUe CBOMCTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEHHUSI.
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4.2.7 llpaktnueckoe 3anstue NelQ PemeHue skcrepUMEHTANBHBIX 3ajad IO TEME:
"CpaBHUTENIbHAS XapaKTEPUCTUKA CIIUPTOB"

IIpopunbHble M MpodeccHOHATBHO 3HAYHMMBbIE 3JIEeMEHTHI cofep:kaHusi. OHOATOMHbIE
CHOUPTHI — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTepUajoB HaXOAALIMX CBOE IPUMEHEHUE B
YKEJIE3HOJJOPOKHOM XO35UCTBE (Kpacka Ui MOKPBITHS MMAaCCaXUPCKUX U IPY30BbIX BaroHOB;
macTU(UKATOphl, MPUMEHSEMbIE B CBETO-, TE€PMO-, MOpO30-, BIArOCTOMKHX JEeTasfaX
MOABWKHOTO cocTaBa W T.A.). lIpUMeHeHue STWIEHIVIMKOJS W TIJMIEepUHAa B KauecTBe
aHTU(QPU30B B paauaTopax CHUCTEM OXJIAXACHUS JIBUraTellel BHYTPEHHETO CrOpaHus;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJlOYHBIX JKHJIKOCTEH B TOJBM)KHOM COCTaBe
KEJIEe3HOJOPOKHOTO TpaHcnopTa. [IpakTudeckoe 3HaUeHHE apOMATUYECKUX CIUPTOB U X
MIPOU3BOJIHBIX B KE€JIE3HOJA0POKHOM XO3siCTBE. Y CIIOBHUS EPEBO3KH CIIMPTOB 10 JKEJIE3HOM

Jopore

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

4.2.8 Anpnerunsl. Kap6oroBbie kucnoThl. CocTaB, CTpOeHHE, KITaCCH(PUKAIIHS

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

Conep:xaHnue y4eOHOro MaTepuaJia

OcobGenHoctn KiIaccuPuKaud W HOMEHKJIATYpbl, H30MepHsi, (HU3NYecKue CBOHCTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MosTydyeHusl. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT,
ux Morouiee neictaue. CinoxxkHble 3pUphl Kak TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT.
[IpakTdeckoe 3HaYeHHE KUPOB U UX MTPOU3BOTHBIX B KEJIE3HOJOPOKHOM XO3SIHCTBE.

4.2.9 JlabopaTopHoe 3ansTue (padora) Ne3 "CpoiicTBa aabJAeru10B 1 KApOOHOBBIX KUCIOT"
IIpopuiabHble 1 NPOPecCHOHAIBLHO 3HAYUMbIE 3JIEMEHThI coAep:kaHus. MypaBbUHBII
aNbJIern]l Kak KOMIIOHEHT OakeJIUTOBOTO JiaKa, SBJISIONIMMCS aHTHKOPPO3HOHHBIM
HNOKPBITUEM JUIS BaroHOB. TEKCTOJUT KaK OCHOBA JUIsl WM3TOTOBIEHHUS 3yOuaThIX KOJIEC,
BKJIAJIBIIIICH MOJIIUITHUKOB, a TAaKXkKe KaK 3JIEKTPOU30JIATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT
JUIS M3TOTOBJICHUS TPYUIUXCS JI€Taleidl AWCKOB CIEIUICHUS W TOPMO3HBIX KOJOJOK Ha
KEJIEe3HOJJOPOKHOM TpaHcmopTe. [IpuMeHeHne areTroHa B KeIe3HOJIOPOKHOM XO3SHCTBE.
ITepeBo3ka U MapKUPOBKA ATbJETUIOB U KAPOOHOBBIX KUCIIOT IO JKEJIE3HOM Jopore

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30

4.2.10 IIpaktuyeckoe 3aHsTHe Nell PemieHue SKCHEpUMEHTAJIBHBIX 3a/1ad IO TeEMe:
"Cnoxusle 3¢upsl. Kupsl. [lonarue o CMC"

IIpodpuibHbie ¥ NMPO(PECcCHOHAIBLHO 3HAYMMbIE JJIEMEHTHhI colep:kaHusi. byrunanerar
KaK KOMIIOHEHT NeHTaTaJeBbIX AMajei, HCIOJb3YeMbIX JUISI OKPAaCKU IacCaKUPCKUX
BaroHoB. MpUIA BBICIIMX JKMPHBIX KHCIOT KakK 3aryCTUTENM B IUIACTUYECKUX CMa3Kax,
NPUMEHSEMBIX B Pa3IMYHBIX MEXaHU3MaX IS CMa3KH MOALIMITHUKOB, 3yO4aTbhIX KOJIeC,
BHUHTOBBIX M LIEMHBIX NIepeiay, NIApHUPHBIX COCTUHEHUI U JIp.

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




4.2.11 AMuHbBI. AHUIUH

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

Conepxxanue yueOHOro MmarepuaJia
OcobenHoctn  Kinaccu(UKAIMU W HOMEHKJIATYPBI, H30MepHsl, (DH3MUECKUE CBOWCTBA,
XHUMHWYECKHUE CBOMCTBA, CIIOCOOBI MOJTyYCHUSI.

4.2.12 JlaGopaTopHoe 3ausitue (padora) Ned "Amunokucinotsl. benku. Pacno3naBanue
BOJIOKOH"
IpopuabHbie 1 MpodecCHOHATIBLHO 3HAYMMbIE JJIEMEHTHI cofep:kaHus. Kanpon — kak

KOMIIOHEHT BHYTPEHHEH OTAENIKHM IOJBHKHOTO cocTaBa. lIpumeHeHue kies Ha OCHOBE
rojavamMuia B BarOHOCTPOCHHMH JUISl CKJIEMBaHMs. MHIOpa-mopoIuiacT — KaKk OCHOBA JUIS
TEIUIOM30JISIIMM ~ M30TEPMUUYECKUX, MACCAXHUPCKUX U pePpUKEPATOPHBIX  BaroHOB.
TexHuueckuii BOWIOK Kak MPOKIaI0YHbIN MaTeprall B Oykcax MpH pEMOHTE BarOHOB.

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30

Tema 4.3 Wnentnduxarms
OpPraHUYECKUX BEIIECTB, 1704
3HaYCHHE W MIPUMEHEHHE B OBITOBOM
Y TIPOU3BOJACTBEHHOU NEATEIHLHOCTH
YyeJIoBEKa

4.3.1 JIabopaTopHoe 3aHsTHe (padoTa) Ne5 "CpolicTBa yriieBoioB"

IIpopuiabHble U NMPOPECcCHOHATBLHO 3HAYHMMbIE JIeMeHThbI coaep:kaHus. [IprumeHenue
MIPECCOBAHHOM JPEeBECHHBI JJs BKJIAJbIMIEd MOJIIMITHUKOB, BTYJOK, OINOPHBIX IUIMT,
W3TOTOBJICHUS ILIECTEPEH MOABIKHOTO COCTaBa KeJIe3HOJOPOKHOTO TpaHcHopTa. [ Joko3a
— IICHHBIM NUTATeNbHBIM NPOAYKT, HAXOIANIMI CBOE MPUMEHEHHE B HH(QpacTpykType
KEJIE3HOJJOPOKHOTO XO35HCTBA (B COCTaBe MPOAYKTOB NMUTAaHUS B NMPUBOK3AIBHBIX Kade,
pecTopaHax, BaroHax-pecTopaHax). TexXHHYecKUd  LeUIyJOuJ  NPUMEHSIOT s
U3TOTOBJICHHSI IIKAJI HM3MEPUTEIBHBIX NPUOOPOB 000PYAOBAHUSA KEIE3HOJOPOKHBIX
00BbeKTOB. JlpeBecHHy MIMPOKO MCIOJB3YIOT B KEJIE3HOJOPOKHOM XO3SMCTBE (HampuMep,
COCHY W JINCTBEHHHUIly B BarOHOCTPOEHUH; Ay0, OYK M KJIE€H UCHOJIB3YIOT Ui BHYTPEHHEH
OTJICJIKU BaroHOB).

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30




1 2 4
432 Ponp xumud B 0O0ECIEUEHHH SKOJIOTHMYECKOH, OSHEPreTHUECKOH U MHIIEBOM OK 01 OK 02
0€3011aCHOCTH IK 2.1
JIP 4,16,23,30

Conepxxanue yueOHOro MmarepuaJia
Ponp opranmyeckol XMMHU B pEIICHHH TMPOOJIEM HHEPreTHYecKoil Oe30macHoCTH, B
pa3BUTHUM MEIMIMHBI, CO3JJAHWM HOBBIX MAaTEpUANOB, HOBBIX HMCTOYHHKOB JHEPTHU
(ampTepHATHBHBIE MCTOYHHUKH HSHeprur). ONacHOCTh BO3JCHCTBUS Ha KHUBBIE OPTraHU3MBI
OpPraHMYeCKUX BEIIECTB OTAENBHBIX KIAcCOB  (YIJIEBOJOPOJIBI, CHHUPTH,  (HEeHOIIHI,
XJIOpPOPraHWYeCKHEe TPOM3BOJTHBIC, ATBACTHABI M JIp.), CMBICI TMOKa3aTels NpeaeibHO
JIOMTYCTUMOM KOHIIEHTpalluu

Paznen 5. Kunernueckue 1 TepMOXUMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XHMHYECKHX PeaKIuii

Tema 5.1 Cxopocts xumuueckux | 5.1.1 Ilpaktuueckoe 3ansThe Nel2 PemieHue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX

peakumii. XuMU4eCKOe paBHOBECHE | 3a1a4 no TeMe: "CKOpOCTh XMMUYECKUX peakuil. XumMudeckoe paBHoBecue" OK 01 OK 02
[Ipopunbubie W npodeccHOHATbHO 3HAYHMMBbIE 3JIeMeHThbI coaep:xkaHusi. bydepHbie K 2.1
PacTBOPLI B TEXHOJOTMYECKHX Tporieccax (IPU IEKTPOXUMHUYECKOM HAHECEHUH 3aIMTHBIX JIP 4,16,23,30
TTOKPBITHH, B IPOU3BOJICTBE KPACHUTEIICH)

Pa3nen 6. PacTBopbl

Tema 6.1 [lonarue o pacTBopax 6.1.1 IlpakTuueckoe 3ansaTue Nel3 PemieHne NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a1a4 1o Teme: "PacTBopbl, HCMOIB3yeMbIE B OBITOBOM M NMPOU3BOJICTBEHHON JCATEIHHOCTH OK 01 OK 02
yenoBeka" K 2.1
IIpopuibHbie W nNpodeccHOHAIBLHO 3HAYMMBbIE 3JIeMEHTHI cojep:kanusi. I[lepeBo3ka JIP 4,16,23,30
Pa3IMYHBIX PACTBOPOB I10 JKEJIE3HO Jopore.

Pa3nen 7. Xumus B ObITY U POU3BOICTBEHHO 1eSITEIbHOCTH YeJIOBEKA

Tema 7.1 Xumus B ObiTy U ‘ 7.1.1 Hoseiinye JOCTUKEHUS XUMUYECKOM HAYKH U XUMHUYECKOUW TEXHOJIOTHH OK 01 OK 02




1 2 3 4
MIPOU3BOJICTBEHHON  JESTENILHOCTU OK 07
yeyioBeka K 2.1

JIP 4,16,23,30
CamocrosiTesibHast padora 6
Hosgelimue n0CTMKEHUS XMMHYECKOM HAYKW M XMMHUYECKOM TEXHOJIOTMU. Poyb XuMuu B
00ecTieYeHn: HKOJIOTHYECKOW, DHEPreTHYECKOW M THIIEBOH Oe301MacHOCTH, pa3BUTHU
MeauuHEL [IpaBuiia norcka u aHaan3a XUMHYECKOH HHPOPMAIMN 13 Pa3IMYHBIX HICTOUHHKOB
(HayuHas M yueOHO-Hay4YHasl IMTepaTypa, CpeICTBAa MaccoBoi mH(opMaryu, cets IHTEpHET)
7.1.2 TIpoMeKyTOYHAS ATTECTALMSA N0 TUCHUIIMHE. 3a4eT C OIICHKOM 2 OK 01 OK 02
OK 07
K 2.1
JIP 4,16,23,30
Hmoz 1| cemecmpa: MakcumaibHas ydeOHas Harpyska (BCero) 42
O0s3aTenbHast ayTUTOpHAs yueOHas Harpyska (BCero) 36
MPAKTHUYECKUE 3aHITHS 14
nabopaTopHbie 3aHATHS (pabOTHI) 6
CaMOCTOSITEITbHBIE PAa0OThI 6
3a4eT C OLEHKOMH] 2
Hroro: MakcumanbHas yaeOHas Harpy3ka (BCero) 72
O0s3arenbpHas ayauTOpHas yueOHas Harpyska (BCero) 61
IIPAKTUYECKUE 3aHATUSA 26
nabopaTopHble 3aHATHS (pabOTHI) 10
CaMOCTOSITEIIbHBIC PAa0OThI 11
KOHTpOJIbHAs paboTa 1
Hmoecosas ammecmayusi 6 ¢hopme 3a4era ¢ OLEHKON 2




3. YCJOBUSA PEAJIMBAIIMU ITPOT'PAMMBI YYEBHOI'O TIPEJIMETA
3.1 TpedoBaHuUsI K MUHMMAJIBHOMY MaTepUAIbHO-TEXHHYECKOMY o0ecreyeHHI0

Y4eOHbIN peMeT peanzyercs B yaeOHOM kabuHeTe: JlabopaTtopust XuMu# U OMOJIOTHI
Obopyodosanue yuebno2o kaburnema.

1. IlocanouHble MecCTa 10 KOJIMYECTBY O0yUJaIOUIUXCS.

2. Pabouee mMecTo mpemnoiaBaTes.

3. MGTOILI/I‘-IGCKI/IG MaTepHraJibl 10 AUCHUITIINHE

3.2. UupopmannoHHoe o0ecnieyeHre peajnu3aluy NporpaMmmMbl

Ilepeyens pekoMeHAYeMbIX Y4YeOHBIX W3AAHUH, JONMOJHHUTEJIbHON JIMTEPaTypbI
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0MOJIMOTEYHOTO (POHAA:

3.2.1.0cHOBHBIC HICTOYHUKHU:
1. Kapnenko, JI. }O. Oprannueckas xumus: yueOHuk ans CIIO / JI. ¥O. Kapnenxko, C. B. Bacunbesa.
— Canxkr-IletepOypr: Jlams, 2024. — 192 c¢. — ISBN 978-5-507-51779-4. — Tekcr:
AIEKTPOHHBIN // Jlanb: AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/430136 - Pexxum HocTyma: 11 aBTOPHU3. [MOJIb30BATENCH.

3.2.2./lonoJIHUTEIbHbIE HCTOYHUKH:
1. YepuuxkoBa H.FO. Xumuss B JOCTYITHOM W3JIOKEHUHU: ydeOHoe mocobue mmsa crmo / H.IO.
UYepnwukona.- 2-¢ u3., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-9500-9. -
Tekcr: ANEKTPOHHBIN /l Jlanb: AIEKTPOHO-OMOINOTEYHAS cucrema. - URL:

https://e.lanbook.com/book/195532 - Pexxum fAocTyma: i aBTOPHU3. [TOJIb30BATENICH.

3.2.3 UnTepHeT — pecypcebl:
1. HayuHo-momymisipHBI TPOEKT «DJEMEHTHI OOJBIION Hayku « ((U3MKa, XUMHUs, MaTeMaTHKa,
aCTpPOHOMHUS, HayKa O KM3HH, Hayka o 3emie). HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH,

Jeknuu, SHimkioneauu. https://postnauka.ru/themes/chemistry - meknumm mo XMMHM Ha caiite

IMoctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum noctyma: cBOOOAHBII.

2. CaliT Hay4YHO-TIONYJISIPHOTO JKypHaia «XuMus u Ku3Hby». https://gotourl.ru/4785 Pexum noctyna:

CBOOOTHBI.
2. CaliT 0 XMMHH: KJIaCCHYECKHE Y4COHUKHU, CIPABOYHHMKH, YHIIMKIIONCINH, TIOUCK OPTaHUYECKUX

¥ HEOPraHWYECKHX pEeaKIMi, COCTaBJICHHE ypaBHEHWH peakuuit. https://www.xumuk.ru/ Pexum

JOCTYTa: CBOOOIHBI.


https://e.lanbook.com/book/430136
https://e.lanbook.com/book/195532
https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://gotourl.ru/4785
https://www.xumuk.ru/

4 KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O NIPE/IMETA
KoHTposnb 1 olLieHKa pe3ynbTaToB OCBOEHHUS y4yeOHOrO IpeIMeTa pacKpbIBAIOTCS 4Yepes3

TUCHUIUTMHAPHBIE PE3yIbTaThl, HANPaBIICHHbIE HA (OPMUPOBAHUE OOMIUX KOMIICTCHIIUN 10

pasziesiaM U TeMaM CoJiep KaHus y4eOHOTO MaTepuara.

[Ipomexyrounas arrectanus B popMe 3a4era ¢ OIIEHKOM.

Oo6uue komnerenunu (OK),
JIMYHOCTHBIE Pe3yJIbTAThI
(JIP)

Pasznen/Tema

Tun oneHOYHBIX
MeponpUATHI

OK.01
K 2.1

JIP 2, 4,16, 23, 30

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 01Ipoc;

- 3agauyn HaA COCTaBJIEHUE
XUMUYECKUX HOpMyIT;

- 3amaHusa Ha UCIMOJb30BaHUSA
XUMUYECKOW CHMBOJIMKH |
Ha3BaHUM COEAWHCHHWI TIO
HOMEHKJIAType
MEXTyHAPOTHOTO COI03a
TEOPETUYECKON W MPUKIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHWU 71  COCTaBIICHUS
XUMUYECKUX HOpPMYIT;

- 3acinymmuBaHue COOOIICHMIA
Y OIIEHKA UX TIOJITOTOBKH;

- PesynpTar  BBINOJHEHUS
BHEAYJIUTOPHBIX
CaMOCTOSITEIHHBIX Pa0OT;

- PesynpTaT  BBINOJHEHUS
MPaKTUYECKON PabOTHI;
-IIpakTiKO-OpUEeHTUPOBAHHbBIE
3aJlaHus;

- ITon6op,
npeoOpazoBaHue
nHpopmamu

aHaM3 ™
yaeOHOMI

OK.02
IIK 2.1

JIP 2, 4, 16, 23, 30

Pl: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc

- 3acinymmuBaHue COOOIICHHIA
M OIICHKA UX MOJATOTOBKH;

- 3ajaHus Ha HCIIOJIB30BaHUS
XUMHWYECKOH CHUMBOJINKM H
Ha3BaHWH COCOMHEHUM IO
HOMEHKJIAType
MEXIYHAPOIHOTO COI03a
TEOPETUYECKON U NIPUKIAJTHOU
XUMUH n TPUBUATIbHBIX
Ha3BaHWH JJId COCTaBJICHUS
XUMHYECKUX POpMYIT;

- Pe3ynapTaT  BBINOJIHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENBHBIX paboT

- Pe3ynapTaT  BBINOJIHEHUSA
MPAKTHYECKON PabOTHI;




-1 IpaKTUKO-OpUEHTUPOBAHHBIE
3a/1aHus;

- [logGop, aHamu3z wu
npeoOpa3oBaHue y4eOHOI
uHpOpMaIu

OK.04
K 2.1

JIP 2, 4,16, 23, 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OIIpocC

- 3aciymuBaHue COOOIICHMIA
Y OLIEHKA UX MOJTrOTOBKH;

- 3amaHus Ha UCIOJIH30BAHUSA
XUMHYECKONH CUMBOJIMKM H
HAa3BAaHUW COCIMHEHUN MO
HOMEHKJIaType
MEXTyHapOJHOTO COI03a
TEOPETUYECKON U MPUKIIATHON
XUMUU U TPUBUAIBHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMUYECKUX HOpMYyIT;

- PesynpTaT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTar  BBINOJHEHUS
MIPAKTHUYECKON paboThI;

- PesynpTaT  BBINOJHEHUS
nabopaTopHO pabOTHI;

-] IpakTHKO-OpUEHTUPOBAaHHBIE
3a/1aHus;

- [Ton6op, a”HaAIIN3 u
npeoOpazoBaHue yaeOHOH
nHpopmarmu

OK.07
IIK 2.1

JIP 4,16, 23, 30

P7: Tema 7.1

-[IpakTHKO-OpHEHTHPOBAaHHEIE
3aJaHusl;

- [Tonbop, a”HaIu3 u
npeoOpa3oBaHue yaeOHOM
nHpopmanuu;




5 HEPEYEHB UCITIOJIb3YEMBIX METOJOB OBYUEHUA

5.1 TlaccuBHBIC: OMpPOC, PEMPOIYKTUBHBIE YINPAKHEHUS IO 3aKPEIJICHUI0 W OTpabOTKe
M3Y4YEHHOI'0 MaTepuania
5.2 AKTHBHBIC W WHTEPAKTHBHBIC: IBPHCTUYCCKUE OCCENbl, MUCKYCCHH, KPYIJIBIH CTOJ,

npe3cHTalvs, BUKTOPHUHA, KBECT.
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