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1 ACIIOPT PABOYEl ITPOTPAMMBI YUEBHOM JUCLMILIUHBI
OV 12. XUM U

1.1 Obaactp npuMeHeHHUs1 padoyveii MporpaMMbl
Pabouass mporpamma y4eOHOW IUCHHUIUIMHBI SBISETCS YacThIO IPOTPAMMBI  CPEIHETO

(momHoro) o6mero o6pazoBanus 1o crnenuaabHOcTH CIIO 23.02.06 TexHmyeckas 3KCILTyaTallus
MOJIBUYKHOTO COCTaBa JKENIE3HBIX TOPOT (HampaBIeHHE MOATOTOBKH: BArOHbI)

Ilpu peanusauuu paboueill mporpaMMbl MOTYT HMCIOJIB30BaThCsl pa3iMuHble 00pa30BaTEIbHbBIE
TEXHOJIOTUH, B TOM YHUCJIE€ JUCTAHI[MOHHbIE 00pa30BaTeIbHbIEC TEXHOJIOTHUH, SJIEKTPOHHOE 00ydeHHE.

Pabouas mporpamMma y4eOHON JUCHMIUIMHBI MOXKET OBITh MCIIONBb30BaHa B MPOodecCHOHAIbHON
MOJATOTOBKE, TIEPENOArOTOBKE M MOBBIMICHUH KBaTH(UKAaMK pabounx mo mnpodeccusm: 16275
OCMOTpIMK-PEMOHTHUK BaroHoB; 15859 Omepatop 10 OOCTY)KMBAaHHIO W PEMOHTY BaroHOB H
KOHTeWHEpoB; 16269 Ocmorpumk BaroHoB; 17334 [IpoBOJHUK ACCA)KUPCKOTO BaroHa.

1.2 Mecto yueoHoii qucuuninibl B cTpykType OITIOII-TIIICC3:

OO0rrpoOpasoBaTeNbHast MCIUITTMHA «XUMHUSD) U3ydaeTcss Ha 0a30BOM YpOBHE B 00Ie00pa30BaTeIbHOM
[UKJIE y4eOHOTO IJIaHa OCHOBHOM NpoQecCHOHATbHOM 00pa30BaTebHOM MPOrpaMMbl YKPYITHEHHBIX TPYIIT
cnenuansHocTei / mpogeccnii: 23.00.00

TpynoeMKocTs JUCIMIUIMHBI «XUMUsH Ha 0a30BOM YPOBHE COCTABJI€T 72 daca, U3 KOTOpbIX 64 yaca —
0azoBBIi Momy b (6 pasnmesioB) M 8 dYacoB — MpuKIaaHOM Momydb (1 paszmern), BKIIOYAIONMA TMPaKTHKO-
OpPUEHTHPOBAHHOE COJCPKAHNE KOHKPETHOM MpoQecCuu UM CrieuanbHOCTH.
[lpuknangHoit Moaynab BKIOYAaeT OXMH pasaen. Paszgen 7 «Xumust B ObITY M NIPOU3BOJCTBEHHOMU
JIEATEIIbHOCTH 4YEJIOBEKa» peanusyercss il crnenuaibHOocTH 23.02.06 Texnudeckas HSKCILTyaTarus
MOJIBUJKHOTO COCTaBa >KEJIE3HBIX JOPOT Ha MaTepHalie, CBA3aHHOTO C KOJIOTHUYECKOI 0€301MacHOCThIO U
OLICHKOM TOCHEeNCTBUH OBITOBOM W TMPOM3BOACTBEHHON JESTENBHOCTH, IO OTPacisiM  Oymyireit
TPOQeCCHOHATBHON  JISATEITBHOCTH  OOYHarOIIXCSI.

1.3 lInanupyembie pe3yabTaThl OCBOECHHUS Y4€OHOW TUCHMIIUHBI:
1.3.1 Ilenp yueOHON U CIUTIIINHBI:

DOpMUPOBAaHUE Y CTYICHTOB NPEICTABICHUS O XUMHUYECKOM COCTABISIOLEN €CTECTBEHHOHAYYHOU
KapTUHBI MUpPa KaK OCHOBBI MPUHSATHS PEIICHUH B KHU3HCHHBIX M ITPOU3BOJICTBEHHBIX CHUTYAITHSIX,
OTBETCTBEHHOTO MOBE/ICHUS B PUPOJIHOM Cpee.

3amaud JUCIILIHHDL:

1) cdopMupoBaTh MOHUMAHHE 3AKOHOMEPHOCTEH IIPOTEKAHMSI XAMHUYECKUX POLIECCOB U SBJICHU I
B OKpYXKalolllel cpeje, LETOCTHON HaydyHOH KapTHHBI MHpA, B3aUMOCBS3HM U B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BHUTb YMEHHUsS COCTABJISTH (POPMYJIbI HEOPTAHUYESCKMX M OPTAHMUYCCKUX BEIRCTB, YPABHEHHS
XAMUYECKUX PEAKIMH, OOBSCHSATH MX CMBICI, HHTEPIPETHPOBATh PE3YAbTAThl XUMUUYECKHX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HaBBIKA MPOBEACHUS MPOCTEHIIMX XUMHYECKMX DKCIIEPUMEHTATbHBIX
HCCIIEIOBAaHUM C COOMIOJICHUEM IpPaBUJI OE30MacHOTO OOpAIleHHs C BEMIECTBAMH U JIAOOPATOPHBIM
o0opyIoBaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HH(POPMALMIO XMMHUYECKOTO XapakTepa M3 pPaslTudHBIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBHS CBOCH JCATEIILHOCTH U XUMHUUYCCKUX
MPUPOJAHBIX, OBITOBBIX U TTPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopmHEpOBaTh MOHMMAHUE 3HAYNMOCTH JAOCTHKEHUN XMMUYECKON HAYKH M TEXHOJOTUM ISt
pa3BUTHS COIIMATBHON U MPOU3BOJCTBEHHOU Ccdep.



1.3.2 B pe3ynbTare 0CBOCHUS y4eOHOM JUCIUIUIMHBI 00yJatOMMUCs JOHKESH

yMeThb:

- Ha3bIBaTh U3YYEHHBIE BEILECTBA MO "TPUBUATBHON" MM MEXKIYHAPOTHON HOMEHKIIATYPE;

- OIpeAeNsaTh: BAJICHTHOCTh M CTENEHb OKUCIEHUS XMMHYECKUX DJIEMEHTOB, THI XUMHYE CKOI
CBSI3M B COCIMHEHMUSX, 3aps/] HOHA, XapaKTep Cpeabl B BOAHBIX PACTBOpPAX HEOPTAaHUYECKUX COCTUHEHHUI,
OKHCITUTEIh W BOCCTAHOBUTENb, MPUHAIICKHOCTh BEINIECTB K Pa3IMYHBIM KlaccaM OpPTraHUYECKHX
COCIUHCHUM;

- XapaKTepHu30BaTh: JJIEMEHTHI MaJlbIX MEPUOJOB MO UX MonoxeHuto B [lepuoanyeckoil cucreme
JA.W. Menneneepa; oOmMe XUMHUYECKHE CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHMYECKUX U OpPraHMYEeCKUX COCIUHEHMI; CTpOCHHE W XUMHYECKHE CBOMCTBA H3Y4EHHBIX
OpPraHUYECKUX COCAUHEHUIM;

- OOBSICHSITH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHHS, MPUPOTY XUMUUECKON
CBs3M (MOHHOM, KOBaJCHTHOW, METAJUIMYECKOM), 3aBUCHUMOCTh CKOPOCTH XHMHUUYECKOW pEaKuuu Hu
MOJIOKEHHSI XUMHYECKOTO PaBHOBECHS OT Pa3TUYHBIX (JAKTOPOB;

- BBINOJHATH XUMHUYCCKAM SKCIEPHUMEHT 110 PACIO3HABAHHWIO BAXHEHIIMX HEOPTraHWUYECKUX U
OpraHUYECKUX BEIECTB;

- MPOBOAMUTH CAMOCTOSITETBHBINA MOUCK XUMUUYECKONH MHPOPMAITUU C UCTTOIB30BAHUEM PA3THIHBIX
HMCTOYHHUKOB (HAYYHO-TIONYJISIPHBIX HW3JIaHWM, KOMITBIOTEPHBIX 0a3 JIaHHBIX, pecypcoB HHTepHeTa);
HCIIO0JIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHU JJIsl 00pabOTKM W Mepenadyu XMMHYeCKol nHpOpMaIuu U ee
MIPE/ICTABICHUS B PA3TUYHBIX (POpMax; MUCIOIB30BATh TPHOOPETEHHBIC 3HAHUS 1 YMEHUS B MTPAKTHIECKOM
JESTETbHOCTH UM TOBCEIHEBHOW XU3HU JUISL: - OOBSICHEHUS XUMHMUYECKUX SIBICHHM, MPOUCXOISANMX B
npupoge, ObITYy M Ha MPOU3BOJCTBE; - OMPEACICHUS] BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX
MPEBPAICHUI B PA3IMYHBIX YCIOBUSX U OI[EHKU UX TTOCIIEACTBH;

- YKOJIOTUYECKH TPaMOTHOTO MOBEJICHUS B OKPYXAIOIeH cpelie;

- OLCHKMA BIMSIHHUS XMMHUYECKOTO 3arps3HEHUs] OKPYKAIOIeH Cpelapl Ha OpPraHu3M 4YelloBeKa W
JIPYTHE KUBBIC OPTaHU3MEI;

- ©OeszomacHOro oOpamieHUsT ¢ TOPIOYMMH W TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM
o0opyIoBaHuEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIICHTPAIIMH B OBITY U Ha TIPOU3BOJICTBE;

- KPUTHUYECKOM OILIEHKH JOCTOBEPHOCTH XUMHUYECKOM HHGOpMAalMH, MOCTYMAIOUeH M3 pa3HbIX
HMCTOYHUKOB;

- TIOHMMAaTh B3aUMOCBSI3b  Y4E€OHOM  JUCIUILUIMHBI C  OCOOCHHOCTSAMH  Tpodeccuu
npodeccroHaIbHON NESTETbHOCTH, B OCHOBE KOTOPBIX JI€KaT 3HAHUS 10 JaHHOW yueOHOU TUCIUILINHE.

3HATH:

- BaXHEUIIME XWMHYECKUE TOHSTHUS: BEIIECTBO, XHMHYECKAM OSJIEMEHT, aToM, MOJEKYIa,
OTHOCUTEJbHBIC aTOMHAas M MOJEKYJISpHas MacChl, MOH, aJUIOTPOMUS, HM30TOMNBI, XMMHYECKAsi CBS3b,
AJIEKTPOOTPHUIIATEIILHOCTh, BAIGHTHOCTD, CTETICHh OKUCIICHHS, MOJIb, MOJISIpHAS Macca, MOJISIPHBINA 00beM,
BEINECTBA MOJICKYJSIPHOTO M HEMOJICKYJSIPHOTO CTPOEHUSI, PAaCTBOPHI, DJIEKTPOJIUT W HEIJICKTPOJIUT,
ANEKTPOIUTUYECKAs JAUCCOIMAIINS, OKHCIUTEIh M BOCCTAHOBHTENb, OKUCICHHE U BOCCTAaHOBJICHHE,
TeraoBOoM H(P(EKT peakuuu, CKOPOCTh XUMHYECKOW pPEaKIUH, KaTalu3, XHMHYECKOe paBHOBECHE,
VIJIEPOAHBIN CKeNeT, (PyHKIHOHabHas TPYIIa, U30MEPHsi, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHHUSI MacChl BEIECTB, TOCTOSHCTBA COCTABa, MEPHOINYECKUM
3aKOH;

- OCHOBHBIE TEOPUU XUMUH: XUMHUYECKOH CBS3U, AJIEKTPOIUTHYECKON AMCCOIMALlUM, CTPOCHUS
OpPraHUYECKUX COCAMHEHUN;

- B)XXHCWIIME BEICCTBA M MaTepUaJIbl: OCHOBHBIC METAUIBI U CIUJIABBI; CEpHAsi, COJITHAS, a30THAs
U YKCYCHasl KUCJIOTHI; ILEJIOYH, aMMHAaK, MUHEpalibHble YIOOPEHHS, METaH, STUJICH, alleTHJIeH, OE€H30I1,
ATAHOI, XKUPBI, MbLJIa, TIIOKO3a, caxapo3a, Kpaxmall, KJIeTuyaTka, OelIKH, HCKYCCTBEHHbBIC U CHHTETUYECKUE
BOJIOKHA, KAY4yKH, TIJIACTMACCHI.



1.3.3 IInanupyembie pe3yiibTaThl OCBOCHHS Y4EOHOTO MpEAMETa

Oco6oe 3HaueHue yuyeOHbIH npeaMeT umeeT npu GopmupoBanuu u pazsutuu OK.

Obume ILianupyemble pe3yJbTaTbl 00y4YeHUsI
KOMIIeTe HIUH Ooume?! JMCHMIITHAPHDI €2
OK 01. B yacTu Tpy10BOro BOCIIMTAHUS S - BJIAJIETh CUCTEMOM

BeiOupaTh criocoObl
pelieHns 3a1aq
npodeccruoHanbHON
JEATeEHOCTH
IPUMEHHUTETBHO

K Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpPYAY, OCO3HaHHUE
LIEHHOCTU MacTepcTBa, TPYAOJIO0HE;
- TOTOBHOCTb K aKTUBHOH JEATEIBHOCTH

TEXHOJIOTHYECKOM u COITHMATLHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHULMUPOBATH, IJIAHUPOBATh n
CaMOCTOSITEIBHO BEIIIOJIHATE TaKyo
JIESITEIIBHOCTD;

- UHTEpEC K pa3NIuyHbIM  cdepam
mpodeccuoHaIbHON

JIESITEIIBHOCTH,

OBJiaieHNe YHHMBEPCAJIbHBIMHU Y4YeOHBIMH
MO3HABATEJIbHBIMU A€ ICTBUSIMH:

a) 0a3oBble JIOTHYECKHUE 1eHCTBUSA:

- CaMoCTOSTENbHO  (OPMYITHPOBATH u
aKTyaJu3MpoBaTh MPoOJIeMy, paccMaTpUBAaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLICCTBEHHBIN MPU3HAK WU
OCHOBAHWUS JUIS CPaBHEHU S, KIIacCU(DUKAMH 1
0000IICHHS;

- ONpEeIeNATh e NEATeIbHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU UX TOCTUKEHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH U TTPOTHUBOPEUHS
B pacCMaTPUBAEMBIX SIBICHHUSIX;

- BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB LIEIIIM,
OLICHUBATh PUCKU TOCIIEICTBUI EATEIIbHOCTH;
- pa3BUBaTh KpPEaTUBHOE MBIIUICHUE TMPU
pEIeHUH KU3HEHHBIX ITPOOIIeM

0) 0asoBble HCcied0BaTeIbCcKHe e HCTBUS:

- BIIAJICTh HaBBIKAMU y4eOHO-
U CCIIE0BATENIBCKON u IIPOEKTHOMN
JESTEIIBHOCTA,  HaBBIKAMH  pa3pericHust
npolIIeMm;

- BBISBJIATH [IPUYUHHO-CIICICTBCHHBIC CBSI3U U
AKTYaJIN3UPOBATh 33/1a4y, BBIJIBUTATh THIIOTE3Y
€€  PpEUEHMWs, HaxOIUTh  apryMeHTbl Uit
JIOKA3aTeNILCTBA CBOUX YTBEP)KIEHUM, 3a7aBaTh
IapaMeTpsl U KPUTEPUH PEILICHHUS;

- AQHAIM3UPOBATh IMOJYYEHHBIE B  XOJE
peleHusl 3adaud  pe3yJbTaThl, KPUTHUUYECKU
OLICHUBATh ux JOCTOBEPHOCT,
IIPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCJIOBUSIX;

XAMUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIOJIATAIOIIME
MOHSTUS (XUMUUYECKUW 3JIEMEHT,
aToM, OJJICKTpPOHHAss 000J0YKa
aroma, S-, p-, O-a;mekTpoHHbBIE
opbuTanu aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTb,
CTENEHb OKUCIIEHU S, XUMUYECKast
CBsI3b, MOJIb, MOJISIDHAsi Macca,
MOJIIPHBIM 00BEM, YIIepOAHbIN
CKeJeT, GyHKI[MOHAIbHAS TPYIIIA,
pagvkan, W30Mepus, H30MEpHI,
TOMOJIOTUYECKHU I Psifl, TOMOJIOTH,
YIJIEBOJIOPOABI, KUCIOPOA- U
a30TCOJIEPKALME COEAUHEHMUS,
OMOJOTHYECKU AKTHBHBIC
BeIeCTBa  (YIVIEBOJBI, JKHDBI,
OenKi), MOHOMEp, TIOJHUMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS], KPHUCTAINYECKas
peleTka, THUIBl XUMHUUYECKUX
peakiuit (OKUCITUTENBHO-
BOCCTAaHOBUTEIBHBIE, JK30- U
SHJIOTEPMHUYECKHUE, peakuumn
HOHHOTO OOMEHa), pacTBOD,
AJICKTPOJUTHI, HEDJIEKTPOJIUTHI,
IIEKTPOIUTHYECKAS

U CCOITUALINS,
BOCCTaHOBUTEb,
XUMHYECKON
XAUMHYECKOE

OKHUCJTUTEIb,
CKOpPOCTh
peakiuu,

paBHOBECHE),
TEOPUM U  3aKOHBI (Teopus
XHUMHUYECKOTO CTPOCHHUS
opranuyeckux BemecTB  A.M.
Bbyrneposa, TEeopUs
BJIEKTPOJIM TUYECKOU

JTUCCOITMAIINHN, TIEPUOINICCKUI
3akoH [[.M. MenneneeBa, 3akoH

COXpaHEHMUS MAacchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUN SI3bIK XUMHH,
(akTONMOTHYECKUE CBEIEHUS O

1

OTIIIArOJBHON (opMe, hopMuUpyeMBbie 001Ie00pa30BaATELHON JUCIUTLIHHO I
2 JlucuuIuMHapHble (TPEAMETHBIE) PE3YJbTAThl YKA3bIBAIOTCS B COOTBETCTBHM ¢ HMX MOJHBIM mepeuneM Bo ®I'OC COO (B
nocieHei pemakiun ot 12.08.2022)

VYKa3bpIBalOTCs JIMYHOCTHBIE W MeTanpeamertabie pesynbtatel w3 ®I'OC COO (B mocnenueit pemakiuu ot 12.08.2022) B




- YMeTh IEPEHOCUTH 3HAHUS B [103HABATEIbHYIO
u MPAKTUYECKYIO obnactu
KUBHEACITEIbHOCTH;

- YMEThb MHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpEeAMETHBIX 00IacTel;

- BBI/IBUTATh HOBBIE ueu,
OpUTVHATBHBIE TTOJXObl U PEIICHUS;
- COCOOHOCTh WX  HCIOJBb30BaHUSA B
MO3HABATEIbHON U COIMATIBHON MPAKTUKE

Tpe/yIararh

CBOICTBAax, COCTaBe, MOITYYECHUU U
6e30macHOM M CIIOJIBb30BAHUU
BOXKHEHIIMX HEOPTraHWYECKUX M
OpraHHUYEeCKHX BEIECTB B OBITY
U TPAKTHUYECKON NEATEIbHOCTH
YEJI0BEKa,

- YMETh BBISBIISITH XapaKTepHbIC
NpU3HAKU U B3aUMOCBS3b
W3y4YECHHBIX TOHATUH, TPUMEHSITh
COOTBETCTBYIOIIME MOHATHS TIPU
ONMCAaHUU CTPOCHUS U CBOWCTB

HEOPraHUYECKUX U OPTaH MIECKUX
BEILECTB M HX IPEBPALLCHUN;
BBISIBJISITh B3aUMOCBS3b
XAUMHYECKUX 3HaHUU c
MOHSTUSIMU U IPEJICTABIICHU IMU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh M CIIOJIb30BAThH
HAaMMEHOBAHUS XUMHYECKUX
COCIMHEHNUN MEXIYHAPOIHOTO
Coro3a TEOPETHYECKON u
NPUKIaAHON XUMUH u
TPUBHUAIILHBIC Ha3BaHUS
BOKHEUIIMX BELIECTB (ITHUJICH,
alleTUJICH, TIHIEpUH, (EHOI,
(hopmalbieru I, YKCyCHasI
KHACJIOTA, TIIMIWH, YrapHbIM Tas,
YIJIEKU CITBIN ra3, amMMHakK,
raieHas M3BECThb, HeraleHas
W3BECTh, TMUTHEBAas Ccola U
JPYTHX), COCTaBJATH (POPMYJIBI
HEOPTraHUYECKUX U OPTaH MIECKUX
BEIIIECTB, YPABHEHHU S| XUMUYECKUX
peaxuuii, oObSICHATH UX CMBICI;

MOATBEPKAATh XapaKTepHbIe
XMMHUYECKUE CBOICTBA BEICCTB
COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMU U 3alUCSIMU
YpaBHEHUU XUMUYECKUX
peaKuui;

- YMETh yCTaHaBJIMBaTh
NPUHAJIEKHOCTh  M3Y4EHHBIX
HEOPTraHUYECKUX i
OpraHUYEeCKUX BEIIECCTB K
ONpENCTICHHBIM  KJaccaM |
rpymmam COCIMHECHUH,
XapaKTepu3oBaTb HMX COCTaB M
BaKHEH e CBOMCTBA;
ONPELEIATh BUJBI
XUMHYECKUX CBsI3EH
(koBasIeHTHas, HMOHHas,
METaJNTMYeCKasi, BOJOPOIHAS),

THUIIBI KPUCTAJTIMYCCKUX PCIICTOK




BEILIECTB;
XUMHYECKHE
peakiuu;

- chopMupOBATH MPEICTABIICHHS:
0 XMMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XMMHUH B MO3HAHUU

K1acCuUITUPOBATH

SIBJICHU I HIPUPOJIBI, B
(OpMHUPOBAHUN MBILUUICHUS H
KyJbTYpbl JMYHOCTH, ee

(yHKIIMOHATFHON TPAaMOTHOCTH,
HEOOXOAUMON Ui  pEIleHUS
MPAKTHYECKUX 3ama4 u
9KOJIOTUYECKA OOOCHOBAHHOTO
OTHOIUICHUSI K CBOEMY 3/I0POBBIO
U IIPUPOIHON Cpene;

- YMEThb IPOBOJUTEH PACUYETEHI I10

XUMUYECKUM  QopMylnaM U
ypaBHEHUSIM XUMHUYECKIX
peakuuid ¢ HCIOJb30BAaHUEM
bu3nIecKux BEJINYNH,
XapaKTepU3yIOIMX BeIIeCTBa C
KOJIMYECTBEHHOMN CTOPOHBI:
MAacCHI, o0BeMa
(HOpManbHBIE YCJIOBHS) TIa30B,
KOJIMYEeCTBA BEIIECTBA;
MCIOJIB30BATh CUCTEMHBIC
XUMUYECKHIE 3HAHHS TUTS
MPUHSATUS peleHuit B
KOHKDPETHBIX YKU3HEHHBIX
CUTYAITHUSIX, CBSI3aHHBIX c

BCHICCTBAMHU U UX TPUMCHCHHUCM.

OK 02.
Hcnons3oBath
COBpEMEHHbIE
CpeacTBa IIOMCKa,
aHayn3a u
MHTEpIIpeTaluu
uHpopmanuu u
MHQOpMaIIMOHHBIE
TEXHOJIOTUN Juis
BBIIIOJIHEHUSL  3a/1a4
npodeccuoHaIbHON
JIESATEITbHOCTH.

B 06,1acTH IEHHOCTH HAYYHOTO TO3HAHUS
- c(hopMHPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHUS HAYKA M OOINCCTBEHHOW MPAKTHKH,
OCHOBaHHOTO HA Jayiore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOCTO MECTa B
MOJIKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHKE SI3BIKOBOU 51
YUTATEJIbCKOM  KYJIBTYpbl  KaKk  CpeICcTBa
B3aUMOJECICTBHS MEXKIY JIFOJbMU U TTO3HAHUS
MUpa;

- OCO3HAHUE LIEHHOCTH HAy4HOU JESITENBbHOCTH,
TOTOBHOCTH  OCYILECTBJIATH IIPOEKTHYIO U
U CCIIEZI0BATEIILCKYIO JeSATEIbHOCTh
MHIVBUIYAJIBHO U B IPYIIIIE;

OniaieHne yHUBepCAJIbHBIMH YUeOHBIMH

NMO3HABATEJIbHBIMH A CTBUSAMU:

B) padora ¢ uH(p opManmeii:

- BJIAJIETh HAaBbIKAMMU [1OJTy4€HH S UH popMaiu
U3  HCTOYHMKOB pasHbIX  THUIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIIATH OUCK, aHATU3,
CHUCTEMAaTHU3alluIO u UHTCPIIPCTALUIO

- yMeTh IUJIAHUPOBATb U
BBITIOJIHSATH XAUMHYECKU I
SKCIIEPUMEHT (mpeBpareHus
OpraHMYECKUX BELIECTB IIpU

HarpeBaHuu, MOJydeHUE dTUIICHA
U  U3Yy4CHUE €ro  CBOWCTB,
KAaueCTBEHHBbIE  pEaKlUu  Ha
QIBJETUBI, Kpaxmall, YKCYCHYIO
KUCIIOTY; JCHaATypaius OeIKOB
MpU  HAarpeBaHWU, LIBETHHIC
peakuuu  OETKOB; MPOBOJIUTH
peakiuu  HUOHHOTO  OOMEHa,
OTMpenesiTh  Cpeay  BOJHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakuuu Ha cynbdar-, KapOoHaT-
U XIOpHA-aHUOHBI, HA KAaTHOH
aMMOHHS; peuarth
AKCIIEPUMEHTANILHBIC 3aJIa4H 110
TeMam "Meramibr" u
"Hemertaibl") B COOTBETCTBUH C
npaBuiiaMu TEXHUKU
0€30MacHOCTH IpH OOpaIlleHNH €




uHGpOpMALIUN  PaA3TUYHBIX
(dopM mpeacTaBICHUS;

- CO37aBaTh TEKCThI B PayMUHBIX (popmarax c
y4EeTOM Ha3Ha4yeHUs MH@OpMalUu U 11eJIeBOI
ayIUTOpUH, BBIOMpas ONTHMAIBHYIO (opMy
NpCACTAaBJICHHUA U BU3YyalIU3alluU,

- OLICHUBATH JOCTOBEPHOCTD, JICTH TAMHOCTb
nH(pOpPMALINHU, €€ COOTBETCTBUE IPABOBBIM U
MOpPaJIBbHO-3TUYECKUM HOpMaM;

- HCIIOJIB30BATh CPECTBA MHPOPMAIMOHHBIX 1
KOMMYHUKAIlHOHHBIX TEXHOJIOTUH B PELICHUN
KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX U
OpraHM3allMOHHBIX 3a/ad C COOJIOICHUEM

BHIOB 7t

TpeOoBaHHU PrOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHEI,
pecypcocOepexeHus, MIPaBOBBIX "

ATUYECKUX HOpPM, HOPM HH(OpPMaLMOHHON
0e30MacHOCTH;

- BIAJCTh HABBIKAMH PACTIO3HABAHUS W 3AIIHTHI
nH (opmarum, nHGOPMAIM OHHON 6€30MacCHOCTH

BEILIECTBAMU U JIaOOpPaTOPHBIM
0o0OpyIOBaHUEM; MPEICTABIATh

pe3ynbTaThl XUMUYECKOTO
SKCIIEPUMEHTa B (opMe 3amucu
YpaBHEHHMI  COOTBETCTBYIOIMX
peakuuii  u  QopMmynupoBaTh
BBIBOJII HAa  OCHOBE  JTHUX
PE3yabTaTOB;

- yMETh aHaJM3UPOBATh
XUMHUYECKYIO nHPOPMAITHIO,
I10JIy4aeMyto u3 pa3HbIX

HCTOYHHUKOB (CPEeJICTB MacCcOBOi
uHpopmaruu, cetb UHTEpHET U
Apyrue);

- BJI4/IE€Th OCHOBHBIMHM METOJIaMH
Hay4qHOTO INTO3HAHHUsI BEILECTB U
XUMHYECKUX SIBJICHU I
(nabmronenue, U3MEepeHue,
9KCIIEPUMEHT, MOJIETUPOBAHUE);
- YMETbh IPOBOJUTH PACUETHI 1O

XUMUYECKUM  QopMylnaM U
ypaBHEHUSIM XUMHUYECKUX
peakuuid C HCIOJIb30BAaHUEM
dr3IIecKuX BEJINYUH,
XapaKTepU3yIOIMX BEIIECTBA C
KOJINYE€CTBEHHOMU CTOpPOHBI:
Maccel, o0bema (HOpMabHBIS
YCTIOBUS) Ta30B, KOJUYECTBA
BEILIECTBA; HCIIOIB30BaTh

CUCTCMHBIC XUMHWYCCKUEC 3HAHUA

JUIsL TPUHATHS PEIICHUNA B
KOHKPETHBIX JKU3HEHHBIX
CUTYyaLUsIX, CBSI3aHHBIX c

BCHICCTBAMU U UX TPUMCHCHHUCM

OK 04.
S¢ddexruBHO
B3aMMOJICVICTBOBATH
u paborathb
KOJUICKTHBE
KOMaHJIe.

B
u

JINYHOCTHU
- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIPEICIICHHIO;

- OBJIAJICHUE HaBBIKAMHA yueOHO-

KCCJIEI0BATEIILCKOM, TPOSKTHOM U COLMAIbHOM
JESTEIbHOCTH;

Osaanenne YHHBEpPCaJbHbIMHU
KOMMYHUKATUBHBIMH /1€ HCTBUSIMH:

0) coBMeCTHasl 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIIOJIB30BATh IPEUMYILECTBA
KOMaHIHOW ¥ MHAUBUIYaIbHON paboOTHI,

- IPUHUMATH LIEJIA COBMECTHOU EATENBHOCTH,
OpraHN30BbIBaTh U KOOPAUHHUPOBATH €N CTBUS
[0 €€ JOCTHUXKEHUIO: COCTABJIATh IUIaH
JNEUCTBUM, pacHpenensaTh pPOIUd C Y4ETOM
MHEHUH YJaCTHHUKOB OOCYXIaTh Pe3yJIbTaThl
COBMECTHOMU paboTHI;

- KOOPJAMHUPOBATh M BBHIIOJHATH padoTy B
YCIOBHMSIX ~ PEAIbHOTO, BHUPTYaJIBHOIO H
KOMOMHHUPOBAHHOTO B3aMMOJECHCTBHUS;

- OCYILECTBJISITh MTO3UTUBHOE CTPATETUUECKOE

- yMeTb IUIAHUPOBAaTh U
BBINIOJIHATh XUMUYECKUN
JKCIIEPUMEHT (mpeBpatueHus
OpPraHMYecKHX BELIECTB IpHU

HarpeBaHUM, MOJTy4CHUE ITUIICHA
U  U3Y4EHUE €ro CBOMCTB,
KAaueCTBEHHBbIE  pEaKkluu  Ha
QIBJETUIBI, Kpaxmall, YKCYCHYIO
KUCIIOTY; JCHaTypanus OeIKoB
MpU  HarpeBaHWUM, I[BETHbHIE
peakuuu OEIKOB; TPOBOAUTH
peakiu ~ MOHHOTO  OOMeEHa,
ONpENeNsiTh  Cpely  BOJHBIX
pacTBOpOB, KaueCTBCHHbBIE
peakuunu Ha cynbdar-, kapOoHaT-
U XJIOpUI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemaTh
IKCIIEPUMEHTAJIbHBIE 33/1a4d 10
TeMam "Meramibr" u




[IOBEJICHUE B  PasiUYHBIX  CUTYalMsX,
IPOSIBIIATH TBOPUECTBO U BOOOpakeHue, ObITh
WHUIMAaTUBHBIM

OsBananenne YHMBEPCAJIbHBIMH
peryJsiTUBHbIMH JeICTBUSIMU:

r) NIpUHSATHE ce0sl M APYTHUX JIIOAeH:

- IpUHUMaTh MOTHUBBI U apPryMEHTHI JPYTHX
IS npu aHaJIN3e pE3yNBTaTOB
NESITENbHOCTH;

- IPU3HABAThL CBOE IIPaBO U IIPaBO APYIUX
JII0/Iel Ha OIMOKY;

- pa3BUBATh CIIOCOOHOCTH IOHHMATh MHpP C
MO3UIIMH APYrOTo YeJIOBEKa;

"HemeTamnbl") B COOTBETCTBUH C
InpaBuJIaMn TEXHUKN
0€3011acHOCTH P OOpALIEHUH C
BEIIECTBAMU U JTAOOPATOPHBIM
00Opy/I0BaHHEM; MPEICTABIATD

pe3ynbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUH  COOTBETCTBYIOLIMX
peakuuii U QopMyIupoBaTh
BBIBOJBI HAa  OCHOBE OJTHUX
pe3yNbTaToB

OK 07. B 00/1a¢TH 3K0J10rHY€CKOT0 BOCTIUTAHMS ¢ - chopMupoBaTh MPEACTABICHUS:
ConeiicTBOBaThH - copMHUPOBAHHOCTH AKOJIOTUYECKON | O XMMHYECKON COCTaBJISIOLICH
COXPaHEHUIO KyJIbTYpbl, TOHUMaHUE BJIMSHUS COLHAIBHO- | €CTECTBEHHOHAYYHON KapTHHBI
OKpYXKaroIel cpejpl, | JKOHOMUYECKUX IIPOLECCOB HA COCTOSIHHUE | MHpA, POJIM XMMHH B ITO3HAHHUH
pecypcocbepexenno, | IPUPOJHON M COIUAIBHOM CPE/ibl, OCO3HAHUE | ABJICHUN MIPUPOBIL, B
NpUMEHATh  3HaHMs | IOOAIBHOTO  Xapakrepa  JKOJOTHYECKUX | (OPMUPOBAHUHM  MBIIUIEHUS |
00 HU3MEHEHHH | Tpo0IeM; KYJIBTYPBI JUYHOCTH, ee
KTMMaTa, TMPUHIUIG | - IUIAHHPOBAHHMC U OCYIICCTBICHHE JIGUCTBHM B | (PyHKIIMOHATBHOW TPaMOTHOCTH,
6epPEKITNBOTO OKpY)Kalolllel cpefie Ha OCHOBE 3HAHMS 1IeNiel | HeOOXOAUMON Ui PelleHUs
IPOM3BO/ICTBA, YCTOMYHBOIO pa3BUTHA YCJIOBCYECTBA; | MPAKTHICCKUX 3ajaqn
3QpeKTHBHO AKTHBHOE HENPUATHE NEHCTBUM, MPUHOCAIMX | SKOJOTMYECKM  OOOCHOBAHHOIO
el CTBOBATD B | BPE OKpYyXarolleH cpene; OTHOILEHUS K CBOEMY 370POBBIO
Ype3BbIYAIHBIX - yMeHHe MPOTHO3UPOBATH | ¥ IPUPOJAHOU CPELE,
CUTYaLHIX. HEOJIarompusTHbIC JKOJIOTUUYECKUE | - YMETh COONIOfaTh IpaBUiia
MOCJIEICTBUS MPEANTPUHUMAEMBIX | SKOJOTHYECKH 11€7IeCO00Pa3HOTO
JENCTBUH, PEAOTBPALLATh UX; MOBeJIeHUs B OBITY M TPYAOBOM
- pacumMpeHue  OIbITa JESTEIbBHOCTU | JCSTEIbHOCTH B LeJIsIX
AKOJIOTUYECKON HAIPaBJIECHHOCTH; COXpaHEHHsSI CBOETO 3/I0POBBS U
- OBJIAJIEHHUE HaBbIKaMH y4EOHO- | OKPYKAIOLIEH IPUPOIHON CPEIBI;
MCCIIEI0BATENIBCKOM, IPOEKTHOM M COMAIIBHON | yuHTHIBATE OIIaCHOCTh
NCATCIIBHOCTH BO3IEHCTBUS Ha JKUBBIE
OpPraHu3MBbl ONpeIEICHHBIX
BEIECTB, I[OHUMAasg  CMBICI
TOKA3aTeIs Npeac/ibHON
JOITYCTUMOM KOHIIEHTPAINHN
I1K1.3 - yMEHUE ONpeAeisITh KOHCTPYKTUBHBIE | - COPMUPOBATH MPEICTABICHUS:
OO6ecrieunBarth O0COOCHHOCTH Y3JI0B W JIeTalel MOJBUXKHOTO | O CBOMCTBAaX METAIIJIOB, CILJIABAX,
0€301MacHOCTh COCTaBa; BUJAX  KOppO3uu,  0OJIacTh
JIBUKEHUS - T[OHMMaHHE CHCTEMBl TEXHHYECKOIO | IPUMEHEHUS HEMETANINIECKUX U
MOJBUKHOTO COCTaBa | OOCTY)KHBAaHUS W PEMOHTA TMOABUKHOTO | KOMIIO3UIIMOHHBIX MaTepHasoB,
cocTaBa BUJAaX U CBOWCTBax TOIUIMBA,

CMa304YHBIX u 3aIlMTHBIX
Marepuaax, CBOICTBax
HEOPraHUYECKUX u
OPraHUYECKUX COEMHEHU,

MapKUPOBKE U MEPEBO3KE IPY30B
I10 JKEJIe3HOM Jtopore.

B pesynbrare ocBO€HHS MporpamMMmbl yd4eOHOTO MpeaMeTa peanu3yercs MporpaMMa BOCHUTAHUS,
HampaBJieHHas Ha (GOPMUPOBAHUE CIICAYIONMX JUYHOCTHBIX pe3ynbTatoB (JIP):




JIP 2 IIposiBasitollMid aKTUBHYIO TPaXAAHCKYIO MO3ULIHNIO, JEMOHCTPUPYIOUMI MPUBEPKEHHOCTD
MPUHIMIIAM YECTHOCTHU, MOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTMBHBIA W YYaCTBYIOUWMU B
CTYICHYECKOM W TEPPUTOPHAIBHOM CaMOYIIPABIICHUH, B TOM YHCIIC Ha YCIOBHSX JOOPOBOJIBUECTBA,
MPOJAYKTUBHO B3aUMOJICHCTBYIOIIMI W YJaCTBYIOIIMI B JCSITEILHOCTH OOIIECTBEHHBIX OpraHU3aIlHil.

JIP 4 TlposBistonmii ¥ JEMOHCTPUPYIOIMH YBaXXEHUE K JIIOISAM TPYZa, OCO3HAIOIMMI 1IEHHOCTh
cobctBeHHoro Tpyma. Crpemsmmiics K GOPMHPOBAaHWIO B CETEBOM Cpele JUYHOCTHO H
npodecCroHaTbHOTO KOHCTPYKTUBHOTO <« (POBOTO Cleaar.

JIP 16 IIpuobOpereHne oOy4arOUMMHKCS COIIMAIBLHO 3HAYMMBIX 3HAHWUW O TpaBUIaX BEICHHS
HKOJIOTHYECKOTO 00pasa U3HU O HOPMaX M TPATUIUSIX TPYAOBON NEATETHHOCTH YEIOBEKA O HOPMaX H
TPAAUIUIX OBEACHUS YEJIIOBEKA B MHOTOHAIIMOHAIIBHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 TlonyueHnue o0ydaronmMUCsS BO3MOXKHOCTH CAMOPACKPBHITHS U CaMOpeaTH3aIlusi JUIHOCTH.

JIP 30 OcymecTBisiIOMi  MOUCK U HUCIOJNBb30BaHHE HWHQPOpMAIUU, HEOOXOTUMON IS
3(peKTUBHOTO BBIMOTHEHUS PA3TUYHBIX 3314, TPO(PeCCHOHATBHOTO M INYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COJAEPXKAHUE YYEBHOUN JUCIHUILIAHBI

2.1 O0beM y4eOHOM TUCHUILUINHBI U BUIbI Y4eO0HOIl padoThI

Bun yueOHoii padoThl

O0BEéM B yacax

O0bém o0pa3zoBaTeIbHOM NPOrpaMMbl Y4eOHOM AUCHUILINHBI 108
B TOM YHCJIE:
OcHOBHOe coepKaHue 72
B TOM YHCJIE:
JICKITN U, YPOKH 34
caMocCTosATeIbHAsT paboTa 36
MPaKTUYECKUE 3aHITUS 28
nabopaTOpHBIE 3aHSITUS 10
IIpod eccnoHaIbHO-OPHEHTHPOBAHHOE CO/IE PAKAHUE
B T.Y..
TEOpEeTUYEeCKOe OOydeHHE 34
MPAKTUYECKUE 3aHATHS 28
nabopaTopHBIE 3aHSITHS 10
KOHTPOJIbHBbIE PadoThI 2
B coomeemcmeuu ¢ yueOHviM nAaHOM no umoeam | cemecmpa ammecmayus|
np0o6OOUMCsL 8 hopme KOHMPOILHOU padbomul.
[IpomexxyTouHasi arTecTanus (B popme auQpepeHIMPOBAHHOIO 3a4eTa) 2




2.2 TemaTu4yeckuii IVIaH U COAePKAHNE Y4eOHO M TUCHHUIIINHBI

1

4

HanmMmeHoBaHueE pas3aejoB U TEM

Conep:xanue yueOHOro MaTepuajia, NpaKTHYeCKHe U JIa0OpaTOpHbIe 3aHATHS,
caMoCTOsiTeJIbHASL padoTa 00y4aroIMXCH

Oobem
4acoB

® opMupyeMbIe
KOMIle Te HIM U
(OK),IIK u
JIMYHOCTHBIE
pe3yabTarsl (JIP)

Pa3neu 1. TeopeTudyeckne 0CHOBbI XUMMU

8/4

Tema 1.1 CtpoeHnue aToMOB.
[lepuoauueckuil 3aK0H U
MepUONYEcKasi CUCTEMa
XUMHYECKUX djieMeHTOB /1.1
MenpeneeBa

1.1.1 OcHoOBHBIC TOHSATHS U 3aKOHBI HEOPTaHWYECKOH U 001mme xumuu. [lepronnyueckas
cucreMa xumnueckux aemenToB J[.1. MenneneeBa. CtpoeHue atoma

OK 01 OK 02
JIP 16,23,30

Conep:xanue yueOHOro MmaTepuaJia

CoBpemenHast Mozneinp CTpocHHst aromMa. CHMBOIMYECKMH S3BIK  XMUMUM. XUMHYECKMH DJIEMEHT.
DnektpoHHast KoH(urypanusi atroma. Kiaccudukaiuss XuMHUECKuX 3JieMeHToB (S-, p-, d-
3JIEMEHTHI). BasleHTHBIE 2JIeKTPOHBI. BaleHTHOCTB. DNEeKTpOHHAs TPUPOIa XMMHUYECKON CBSI3H.
DIIeKTPOOTPULIATEILHOCT. BUIbI XUMUYeCKo#l CBS3U (KOBaJIEHTHAs, HOHHAs, METAITTNYecKasl,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUS.

Ilepmomueckass  cucrema xumuueckux anemeHToB JIM.  MenneneeBa. ®Dusnyeckdii  CMBICT
ITepnommueckoro  3akoHa JIM. MenneneeBa. 3akOHOMEPHOCTM W3MEHEHUSI CBOMCTB XUMHUECKUX
UIEMEHTOB, O0pa3yeMbIX MMM IIPOCTBIX M CIIOXHBIX BEILECTB B COOTBEICTBUM C IIOJIOXKEHHEM
XUMHUYECKOro anieMeHTa B [lepuommueckoii cucteme. MHpPOBO33PEHUECKOE M HAYYHOE 3HAYCHHE
[lepuommueckoro 3akona J[J. MenneneeBa. Ilpornoser JIJ. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX 3JIEMEHTOB

CamocTosiTeibHasi padoTa odyuyarommxcsa Nel

Koncmekr, mnoaroroBka cooOmeHuii Ha TeMbl 1o BbIOOpY: HaHoTexHomorus Kak
MPUOPUTETHOE HAIPABJIECHHUE PAa3BUTUA HAyKd M Mpou3BojacTBa B Poccuiickoit denepanuu;
PanmnoaktuBHOCTh. lMcmosib30BaHME pPAaJMOAKTUBHBIX HM30TONOB B TEXHUYECKUX LIEJISX.
PenTreHoBCKOE H3IIydeHHE M €ro HCIOJb30BAaHHE B TEXHUKE M MeauIMHe. Pemenue
TEOPETUUECKUX M HKCIHEPUMEHTAIBHBIX 33Ja4 MO BONPOCAaM: OCHOBHBIEC TMOHSTUS XUMHH,
OCHOBHBIC 3aKOHbl XMMHM. PacueTHble 3aJayd Ha HaAXOXKJICHUE OTHOCUTEIBHOU
MOJIEKYJISIPHOM MAaccChl, OIPEICIICHME MAacCOBOM JOJM XMUMHUYECKMX JJIEMEHTOB B CIOKHOM
BEILECTBE.

1.1. 2 IlpakTnyeckoe 3ansaTHe Nel PerieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl M pacueTbl MO YypaBHEHUSIM

OK 01 OK 02
I1K1.3




4

XAMHYECKUX pPeaKiuii"

IpoduabHbie U NMpPodecCHOHAIBHO 3HAYMMBbIE JJIEMEHThI COAepP:KaAHMsA: XHUMHUUYECKUE
SBJICHUS B OCHOBE TEXHOJOTHMYECKHX ONEpaluii Ha MPEINPUITUIX KEIE3HOIOPOKHOIO
TpaHcmopra (HarTaBKa Ipu PEMOHTHBIX paboTax, HaHECEHHE JIAKOKPACOUHBIX TTOKPBITHH ).

JIP 2,4,16,23,30

CamocrosiTesibHasi paboTa o0yyaoumxcs: Ne2

[Ton6op, ananm3 U peodpazoBanue ydeOHOTO MaTeprana. [loroToBka coOOImEeHMI Ha TEMBI
no BbeIOOpY: McTopusi pa3BuTusa xumuyeckoi Hayku B Poccun; Benmukue xummku Poccuu;
Kusznb u gestenpHocth JI.M. Menaeneena.

1.1.3 IlpakTnyeckoe 3anHsiTue Ne2 PemeHue NPaKTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: llepuoguyeckas cucrema xumudeckux avieMeHToB JI.M. Menneneesa.
Crtpoenue aroma

IpoduabHbie M NpodeccHOHATIBLHO 3HAYMMBbIE 3JeMEHTHI coaep:kaHuss. OCHOBHBIC
XUMHUYECKHE 3aKOHBI, TEOPUU U YUEHHUS CIOCOOCTBYIOT Oojiee MOJHOMY M OCO3HAHHOMY
NOHNUMAaHHUIO XMMHYECKUX IPOLECCOB Ui (OPMHUPOBAHUS HAYYHOTO MHPOBO33PEHHS; KaK
OCHOBBI JUISl KOJIMYECTBEHHBIX pAacyeTOB M pEIICHUS MHOIME PACYETHBIE 3ala4d
IPaKTUYECKOTO U TEXHOJOTUYECKOTO 3HAUYEHHSI.

OK 01 OK 02
I1K1.3
JIP 2,4,16,23,30

CamocTosiTeibHas padoTa o0yuyarommxcsa Ne3

[Ton6op, ananus u mpeodpazoBanue yaeOHOro marepuana. [loaroToBka cooOImeHn Ha TEMbI
10 BI)I60py: PaIII/IoaRTI/IBHOCTB. Hcmonp3oBanme PaaOaKTUBHBIX U30TOIIOB B TCXHHUYCCKHUX
1essiX. PEHTreHOBCKOE M3ITydeHHE U €r0 HCIO0Jb30BaHNUE B TEXHUKE U MEAMITUHE.

1.1.4 TIpakTnyeckoe 3ansaTHe Ne3 PerieHue 3KCIIEpMMEHTAIbHBIX 33Jad 110 Teme: THUIb
XUMHUYECKHX CBs3EH. TUIBI KPUCTAIIIMUECKUX PEIIETOK

IIpodniabHbie W Mpo( ecCHOHAIBLHO 3HAYMMBbIE 3JI€MEHTHI cofep:kaHus. KoMmieKkcHble
COCAMHEHHS, OOpa30BaHHBIC JOHOPHO-AKIENITOPHON CBS3BIO, JUISL TPEIOTBPAIICHUS
00pa30BaHuUsl HAKUIIM Ha CTEHKAX KOTJIOB U B TEIUIOOOMEHHBIX TPYOax OXJIaxIeHUs Iu3enen
B TEIJIOBO3ax

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

CamocrositesibHasi pabora o0yyaronmxcss Ned
ITon6op, ananus u npeobpazoBaHre yaeOHOro Martepuania.

Paznea 2. XumMunueckue peakuuu

10/5

Tema 2.1 Tunbel XUMHYECKUX
peakuuii

2.1.1 Knaccudukanus v THIIBI XUMHUYECKUX PEAKI[Uil HEOPTAaHUYECKUX COCTMHEHUM

OK 01 OK 02
I1K1.3
JIP 4,16,23,30




1 2 4

Copep:xkanue yueOHOro MmaTepuajia
Knaccudukanuss u TUIBI XMMHUYECKUX DPEAKIUH C y4acTMEM HEOPraHWYECKUX BEILECTB.
CocraBiieHue ypaBHEHUI peakuMil COeIMHEHUs, pa3loKeHHUs, 3aMelIeHHs, oOMeHa, B T.U.
peakuuii ropeHusl, OKMCIIEHUSI-BOCCTAHOBJICH U
VpaBHEeHUs ~ OKUCIEHHSA-BOCCTaHOBJIEHUA. (CreneHb  okucieHud. Oxkuciaurens U
BoccTaHOBUTENb. (CoCTaBleHME U YpaBHMBAHHUE OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii MeToIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH B
IpUPOJIE, TPOU3BOJICTBEHHBIX TPOLIECCAX U )KU3HEESTEIbHOCTH OPTraHU3MOB.
CamocrosiTesqbHas padora o0yyaronmxcs Ned
AnHanu3 1 npeobpazoBaHue yueOHON HHGOpMalUH.
2.1.2 Ilpaktnyeckoe 3aHsaTHe Ne4 PemieHue 5SKCHEPUMEHTAIBHBIX 3a/7ad IO TeMe:
"OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU "
Ipopuabubie W npodecCHOHAIBLHO 3HAYMMBbIE JJIEMEHTbI COAepPKAHMS. 3HAYCHHE OK 01 OK 02
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMH B  NPUPOAE U  HA  NIPEIIPHUATHAX I1K1.3
YKEJIe3HOJOPOXKHOIM oTpaciu. OKUCIUTEIbPHO — BOCCTAaHOBUTENBHBIE IPOLIECCHl KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAIUIOB, PA0OThl XUMHUYECKUX UCTOYHHKOB TOKA U AKKYMYJISTOPOB,
CrOpaHusl TOIUINBA B JU3ENISIX TEMIOBO30B U T.JI.
CamocrosiTe/ibHasi padoTa o0yuyaroumxcs: Ne6
[ToxgOop, ananu3 u npeodbpasoBaHue yueOHON MHGOPMAIIH.

Tema 2.2 JnexrpouTuyecKas 2.2.1 PacTBOpeHme KaK (PU3MKO-XUMUYECKUH TPOIIEeCC. OK 01 OK 04

JTUCCOLMALIMS ¥ HOHHBIH 00MeH [1IK1.3

JIP 4,16,23,30

Conepxanue yueOHOro MaTe puaJjia

Teopust JIEKTPONUTHYECKON Auccoruanuy. MIoHbl. DIEeKTpOIUThL, HEINEKTPOIUThl. Peakiiun
MoHHOro oomMeHa. CocTaBlieHHE peaKliMii HOHHOTO OOMEHA IyTeM COCTaBJICHUS UX MOJIHBIX U
COKpAILCHHBIX HOHHBIX ypaBHEHNH. KHCIO0THO-0CHOBHBIE peakuyy. 3aJaHusl Ha COCTaBJICHHE
VOHHBIX PEaKIHil.

[IpakTyeckoe MCIOJIb30BAHUE PEAKIUi MOHHOTO OOMEHA U TUIPOJIN3a B TEXHOJOTHUYECKUX
Ipoleccax KeJle3HOJA0POKHOro TpaHcnopTa. [loHsaTus: ranpBaHoCTerus, rajJbBaHOIIIACTHKA,
UX MPAKTUYECKOE 3HAUCHHUE B JKEJIE3HOJOPOKHOM XO3MCTBE.

CamocTosiTeibHasi padoTa oOyuyarommxcsa Ne7
Anamu3 u npeoOpasoBanue yuebHoi uHdpopMmaiuu. [loaroToBka cooOIEHUN Ha TEMy IO
BBIOOpY: [lpakTmdeckoe MpuUMEHEHHE SJEKTposin3a: padUHUPOBAHWE, TAIBBAHOILIACTHKA,




1 2 3 4
TaJbBAHOCTETHSL.
2.2.2 JlabopatopHoe 3ansaTHe (padora) Nel 'HccnenoBaHue CBOKNCTB 3JEKTPOJMUTOB.
Onpenenenue pH cpensl pactBopoB. Teopust 2JIEKTPOIUTHYECKON auccorranuu” OK 01 OK 04
IpoduiabHbie W PO eCcCHOHATBHO 3HAYUMBbIE JJIEMEHThI COMEPKAHUA. AKKYMYJISATOPBI: 2 IK1.3
MPUHIHAT UX pa0OThI, UX TPUMEHEHUE B TATOBOM TTOJIBH)KHOM COCTaBE. TP 4,16,23,30
CamocrosiTesibHasi padoTa o0yyaonmxcs: Ne8 1
Ananu3 u npeobpazoBaHue yaeOHON UHpopMalnu.
2.2.3 JlaGopaTopHoe 3aHsiTue (padoTa) Ne2 "Peakunu nonHoro oomena. I'maponus comnei”
IIpopunbubie 1 Npog eccHOHAIBHO 3HAYMMBIE YJIEMEHTHI codep:kaHusd. [[pumenenne Ha OK 01 OK 04
KEJIe3HOJOPOKHOM TPAHCIIOPTE peaklMM HOHHOTO 0OMEHa Il yMAT4eHHUsl BO/bI (CHM)KEHUE 2 I1K1.3
KOHUeHTpauu noHoB Ca’* u Mg?") B cucTeMax OXJIaXKICHHUS TEIIOBO3HBIX JBHIaTElcH M JIP 4,16,23,30
JI3€e1b-110€3/10B. ' aponn3 Ha NpenpUsSTHSIX KEJIE3HOJOPOKHOTO TPAHCIOPTA.
CamocrosiTeabHas padora odyyarommxess Ne9 1
Amnanu3 u nmpeobpazoBanue yaueOHON nH(opMauu.
Pa3nen 3. CtpoeHue BeliecTBA M CBOIICTBA HEOPraHUYeCKUX BellieCTB 14/7
Tema 3.1 Knaccuduxanus, | 3.1.1 OcHOBHBIE KIACCHI CIOKHBIX HEOPTAHUUECKUX COCAMHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTpOEHHE I1K1.3
HEOPraHUYECKUX BEILECTB JIP 4,16,23,30
Copep:xkanue yueOHOro MmaTepuajia
[lpenmer Heopranmyeckoil xumuu. Kiaccugukanus Heopranuueckux BeecTs. IIpocteie n
cloxHble BemecTBa. OCHOBHBIE KIIACChl CJHOXHBIX BELIECTB (OKCHABI, TUIPOKCHBI,
KUCJIOTHI, conu). B3auMocBsI3b HEOpPraHWYECKMX BELIECTB. ArperaTHble COCTOSHUS
BeniectBa. Kpucrammmueckue u amopgHble BemecTBa. THUIBI KPUCTALNIMYECKUX PELIETOK 2
(aTOMHasi, MOJEKYJspHAsi, MOHHAs, METaUIM4yeckKas). 3aBUCUMOCTh (PU3MUYECKUX CBONCTB
BELLECTBA OT THUIMA KPUCTAIMYECKOM pEIETKH. 3aBUCUMOCTb XUMUUYECKOW aKTHBHOCTH
BEIIECTB OT BHJA XUMHUYECKOM CBSI3M M THUNA KPUCTALIMYECKOW peeTku. [IpuyunHbl
MHOT000pasus BEIECTB
CamocrosiTesibHasi padoTa ody4yaroumxcss NelO 1
Ananu3 u mpeoOpa3oBanue yueOHON WHGOpPMAIUH.
3.1.2 IlpakTnyeckoe 3aHaTHe NeS PemeHue sKCiepUMEHTAIBHBIX 33/1a4 110 TeMe: UncTeie OK 01 OK 02
BELIECTBA U cMeCH. JliciepCHbIE CUCTEMBI. 5 K13
IIpo¢gniabHbie 1 NPO(eCcCHOHAIBHO 3HAYMMBbIE 3JIEMEHThI coaep:kaHus. CTEKIOMIACTUK JIP 4.1 6,.23,3 0

KaK OCHOBA JJIS1 U3rOTOBJICHUS ASTalICii BarOHOB.
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CamocrosiTeabHas padora odyuaronmxess Nell

[Ton6op, ananu3 u nmpeodpasoBaHue ydeOHOro Marepuaia. [loarotToBka cooOmeHmii Ha TeMy
no BbeIOOpY: AMopdHBIE BemecTBa B HpHpoOJE, TexHHKe, ObiTy; [lmazma — uerBeproe
cocTosIHME BemecTBa; [ pydoIucepCcHbIE CUCTEMBI, UX KITacCH(UKAIINS U MCIIOIh30BaHUE B
npoecCUOHANBHOM esTenbHOCTH; [IprMeHeHne CyCcTIeH31i U SMYIIbCHIl B CTPOUTENBCTBE.

Tema 3.2 OU3BUKO-XUMHUYECKHAE
CBOMCTBA HEOPTAaHUYECKUX BEILCCTB

3.2.1 Meramel. [Tonoxenue B [ICXD JI.W. MenzaeneeBa, o0cobeHHOCTH cTpocHUs. Kopposus
MeTatoB. MeToIbl 3aMThl KOHCTPYKITUH MMOABUKHOTO COCTaBa

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:kaHue yueGHOro MmaTepHajia

Merambl. O6ume ¢usnyeckie U XMMHYECKHE CBOMCTBa MeTauioB. CriocoOBl MONTydeHHUsL.
3HaueHue META/UIOB W HEMETALUIOB B npupoac u KUBHCACATCIbHOCTH YCIOBCKa U
opranusMoB. Kopposuss MeTauioB: BHUIbBl KOPPO3WHU, CIOCOOBI 3allMTHl METAUIOB OT
KOppO3UHU

CamocrosiTesqbHas padora o0yuaroumxcs Nel2

[Ton6op, ananu3 u mpeoOpazoBanue ydeOHON wHpopmanuu. [logroroBka cooOmeHuit Ha
TeMy 10 BbIOOpY: JKeme3o — kak OCHOBHOW KOMITOHEHT MHOTHX CIUIaBOB. [IpummeHeHUe
METANIOB UM MX CINIABOB B KAYECTBE KOHCTPYKIIMOHHBIX MAaTEpUAIOB HA MPEANPUATHUAX
KENe3HOJOPOKHOrO TpaHcnopTa. Koppo3uss MeTamioB, OCOOEHHOCTH KOPPO3MOHHBIX
IIPOLIECCOB, IPOUCXOAAIIMX Ha 00BEKTAX KEIE3HOAOPOKHOIO TPAHCIIOPTA.

[logroroBka mpe3eHTalMii Ha TeMy MO BbIOOpY: Mcropusi momydeHus M MPOU3BOJICTBA
amoMuHua. Ponp  MeTa)uioB B HMCTOpPUM  YENOBEUYECKOW uMBuUiM3auuu. Hcropus
OTEYECTBEHHOM YEpPHOM MeTauTypruu. Mcropus oTe4ecTBEHHOW LBETHOM METAJIYyPTUU.
XUMHS METAUIOB B MOeW MNpodecCHOHANbHON JesATEeNbHOCTH. 3aBUCHUMOCTh CKOPOCTH
KOppPO3UH OT YCJIOBUH OKpykKawield cpenasl. Kiaccuukanuss KOpPpO3WU METAIIOB TI0
pa3nuuHbIM npusHakaMm. CrocoObl 3aUMTE METAJIIOB OT KOoppo3uu. [Ipon3BoacTBO uyryHa u
CTaJIN.

3.2.2 IpakTnyeckoe 3aHaTHe Ne6 Pemenne SKCIEpUMEHTAIBHBIX 3aJa4 110 TEMeE:
"MeTtamisr"

Ipod uiabHbie u Mpod ecCHOHATBHO 3HAYNMbIE YJIEMEHThI colepkaHus. JIOKOMOTHBHOE
W BAarOHHOE XO3fHCTBA KAaK OCHOBHBIC TOTPEOMTEIM I[BETHBIX METAUIOB Ha
YKEJIE3HOJJOPOKHOM TPAHCIIOPTE.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTesqbHas padora o0yuaroumxces Nel3
PemeHrie npakTHKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha CBOWCTBA, COCTaB, IOJNYyYEHUE U
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0e30macHoOe UCIOJIB30BAHNE METAJVIOB B 6I)ITy n HpaKTH‘IeCKOfI JACATCIbHOCTH 4YCJIOBCKA.

3.2.3. Hemeramnsl. [lonoxenue B [ICXD JI.1. MenaeneeBa, 0COOEHHOCTH CTPOCHHUS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Copep:xkanue yueOHOro matepuajia

Hemeramnpl. OOnme ¢usndeckie M XUMHUYECKHE CBOHCTBA HEMETAIOB. TWITHYHBIC
cBoiictBa HemetawioB [V- VIl rpynn. Knaccudukanuss 1 HOMEHKIATypa COETUHEHMUI
HeMmeTaioB. [IpuMeHeHNe BaKHEHIIIMX HEMETAIUIOB ¥ MX COETMHEHUN B JKEJIE3HOI0POKHOM
xo3stictBe KpyroBopoTsl OMOTEHHBIX 2JIEMEHTOB B MTPUPOJIE

CamocrositesibHasi padora odyyaronmxcs Nel4
IToxgOop, ananu3 u npeobpazoBanue yaeOHOM MHGOpMaIuu.

3.2.4 TIpakTnyeckoe 3aHsaTHe Ne/ PemeHne SKCIEPUMEHTAIBHBIX 3ajJa4 110 TeEMeE:
"Hemeramner"

I[popunbubie W nMpodeCcCHOHAIBLHO 3HAYMMBbIE JIeMEHThI coaep:xkanus. [IpumeHenue
KpUNTOHa B ¢apax MOJABMKHOIO cocTtaBa. DPTOp — KOMIIOHEHT >KHJAKOM cCMa3ka s
YMEHBILIEHUsI TPEHUS JeTallel W Yy3J0B MOJABUXKHOIO cocTraBa. KpeMHHH - 3JIeMEeHT
WHTETPAIbHBIX MUKPOCXEM CHCTEM YIPABIICHUS IBM)KEHHEM TTOE37I0B.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeabHas padora odyyaronmxes NelS

Pemienne mnpakTMKO-OpPMEHTUPOBAHHBIX 3aJaHUM Ha CBOWCTBA, COCTaB, IIOJIY4EHUE U
0e30macHOe MCIOJB30BAHME HEMETAIJIOB B OBITY M NMPAKTUUYECKOH JESTeNIbHOCTH YEI0BEKa.
[TogrotoBka cooOmeHuidt Ha Temy 1o BbIOOpy. IIpumeHeHue HemeTasioB B
JKEJIE3HOIOPOKHOM X034KCcTBE. [IpaBuia mepeBo3ku HEMETAIIOB 10 KEJIE3HOM JOpore.

Tema 3.3 NnenTudukanms
HEOPraHWYECKUX COCTMHEHUIN

3.3.1 'eneTnyeckas CBs3b HEOPTAHUYECKUX COSTUHEHHH
Hrorosasi koHTposibHasi padora Nel

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Copep:xkanue yueOHOro matepuajia
XUMHYECKHE CBOMCTBA OCHOBHBIX KIAaCCOB HEOPTraHMYECKHMX BEIIECTB  (OKCHJIOB,
TUJPOKCHIOB, KHCJIOT, COJed W Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTBIX
BCIICCTB, BOAOPOAHBIX COCI[I/IHGHI/II‘;I, BBICHHIMX OKCHMJIOB M THAPOKCHUIOB. I/I,Z[GHTI/Id)I/IKaL[I/ISI
HCOPraHNYCCKUX BCIICCTB C HUCITOJIB30BAHHUEM nux (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX CBOfICTB,
XapaKTePHBIX KAYeCTBEHHBIX PEaKIUi

Hmoz | cemecmpa: MakcumanbHasi yaeOHasi Harpys3ka (BCero)
Oo0s3atenbHas ayquTopHas yueOHast Harpys3ka (Bcero)

48

32




MPaKTUYECKUE 3aHSITHUS
n1abopatopHbie 3aHATHS (pabOTHI)
caMmocTosTelbHas paboTa
KOHTpOJIbHAs paboTa

14

16

Paznea 4. CTpoeHne U CBOICTBA OPraHUYeCKUX COeJMHeHUMH

32/16

TeMa 4.1 Knaccuduxanmus,
CTpOCHHE " HOMEHKIIAaTypa
OpPraHUYECKUX BEINECCTB

4.1.1 Tlonstue 06 OpraHUYECKUX BEIECTBAX, UX IPUMEHEHHUE Ha KeJle3HOH Jopore.

OK 01 OK 02
IK1.3
JIP 4,16,23,30

Copep:xkanue yueOHOro matepuajia

[losiBieHME M pa3BUTHE OPraHUYECKOM XMMHMM Kak Hayku. [Ipeamer opraHM4eckord XUMHH.
MecTto M 3HaYE€HHE OPraHUYECKOM XUMHU B CHUCTEME ECTECTBEHHBIX HayK. XHMHYECKOE
CTPOCHHME KaK IOpPANOK COCIUHEHUS AaTOMOB MOJIEKYJIE COINIACHO HX BAJIECHTHOCTH.
IIprMeHeHNne OpraHuYecKUX BENIECTB Ha JKEJIE3HON 10pore

CamocrosiTesibHasi paboTa o0yuaoumxcsi Nel6
[TonGop, anaim3 u mpeoOpazoBanue ydeOHON wmHpopmanuu. [loaroroBka cooOImEeHWN Ha
TeMsl 1o BeIGOpY: JKusmbp u gmestensHocTs A. Kexyme. JKusHp u jesrensHOCTH M.
bepuennyca. JKusnb n nesrensHocts O. Bemepa.

4.1.2 Teopust A.M. byrneposa. Knaccudukaius opraHu4ecKuX BEIIECTB.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Copep:xkanue yueOHOro maTepuajia

[TonokeHus TEOpuM XWMHYECKOTO CTPOEHUs opraHuueckux coenuHenuit A.M. Byrneposa.
VYraepoaHbIii CKeJIeT OpraHUIeCKON MOJIEKYITbl 3aBUCUMOCTh CBOMCTB BEIIIECTB OT XUMHYECKOTO
cTpoeHust Mosiekyn. M3omepust u uzomepsl. [lonarue o ¢pyHkumoHansHOM rpynmne. Pagukai.
[TpuHuune! KIaccu(pUKauy OpraHNvYecKuX CoeqMHeHN. MexayHapoHas HOMEHKIaTypa 1
NPUHIMIB HOMEHKIATYphl OPraHUYeCKUX COeTMHEHU I

CamocrosiTesibHasi paboTa o0yuyaroumxcs: Nel7

[Ton6op, anaim3 u mpeoOpazoBanme ydeOHON wmHpopmanuu. [logroroBka cooOmeHWN Ha
TeMy 1o BbIOOpY: XKusub u gestensHocTh A.M. byrnepora. JKusup u nestenpHOCTh B.B.
MapKkoBHHUKOBA

Tema 4.2 CpoiicTBa OpraHUYECKUX
COEIUHEHU I

4.2.1 AJKaHBI: COCTaB, CTPOCHUE, TOMOJIOTHUSCKUH Psi.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30




Copep:xkanue yueOHOro MmaTepuajia

[IpenenbHbIE yrIeBOMOPOb! (aJKaHBI M IUKIOATKaHbl). OCOOCHHOCTH KiIaccu(UKaluu u
HOMCHKIIATYPHI, H30MEpHs, (PU3NUYECKHE CBOWCTBA, XMMUUYECKHE CBOWCTBA, CIIOCOOBI
IMMOJYYCHHA. FOpeHI/IC MCTaHa KaKk OIUH U3 OCHOBHBIX HCTOYHHKOB TCIIJIa B
MPOMBINIIEHHOCTH U ObITYy. CBOMCTBA PUPOJHBIX YIIIEBOIOPOIOB, HAXOKACHHUE B IPUPOJIC
U NIPUMCHCHUC aJIKAHOB.

CamocrosiTeqbHas padora odoyuaronmxess Nel8

[Ton6op, ananu3 u mpeoOpazoBanue ydeOHOU wH@opmamuu. [logroroBka cooOmmeHuii Ha
TEMy 10 BBIOOPY: DKOJOTWYECKME aCTEKThl HCIOJIE30BAHUS YITIEBOJOPOIHOTO CBIPHSL.
XHUMHS yIII€BOJOPOAHOTO ChIPbs M MOS OyIylliasi CHEeLUalIbHOCTb.

4.2.2 TlpakTuyeckoe 3ansitue Ne8 PemeHue OHKCIIEPUMEHTAIBHBIX 3aJad IO TeMe:
"CpaBHUTENIbHAS XapaKTEPUCTHKA METaHa U dTaHa"
IIpopuiabuabie W npodeccHOHANBHO 3HAYMMbIe JJIeMEHTBHI coaep:kaHus. JKunakue

YIIIEBOJOPOABI (OCH3MHBI, KEPOCHUHBI, COJISPOBBIE Maciia, Ma3yT) - B Ka4eCTBE TOPIOYETO B OK 01 OK 02

JBUTATEISAX BHYTPEHHEIO CrOpaHus MOJBUYKHOIO COCTaBa JKEJIE3HOMOPOKHOIO TPAHCIIOPTA. I1K1.3

TBepable yriaeBoaopos! (mapaduHbl) — KOMIOHEHTHI JKUJIKHUX CMa30K, MCIIOIb3YEeMbIX IS JIP 4,16,23,30

CMa3Ki TPYLMXCS Y3JIOB TEIUIOBO3HBIX JIBUIATENIEH, OCEBBIX IOJUMIIHUKOB BaroHOB

AJIEKTPOBO30B, TEIMJIOBO30B. ['aJOreHNpPON3BOIHBIE YIIIEBOJOPOBI - B KAYECTBE XJIaJareHTa

B pedprKepaTOpHBIX BaroHax.

CamocrosiTesibHasi paboTa o0yuaroumxcsi Nel9

Beruucnenus nmo ypaBHEHUI0 XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO

BEUICCTBA WJIM IPOAYKTa PEAKIUU IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3

VICXOJIHBIX BEILECTB MJIM IPOLYKTOB PEAKIIMH).

4.2.3 Anxensl, ankagueHbl. CocTaB 1 0COOEHHOCTH CTPOCHUS OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Conepxanue yueOHOro MaTe puaJjia

Henpenenbuble (ankeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KIacCU(PUKAIIUU U
HOMCHKIIATYPHI, H30MEpHs, (PU3NUECKHE CBOWCTBA, XWMUUYECKHE CBOWCTBA, CIIOCOOBI
MOody4YeHUs. ['OpeHue aneTuiieHa KaKk HMCTOYHUK BBICOKOTEMIIEPATypHOIO IJIAMEHU IS
CBapKU M pe3ku MeTaiioB. [IpakTmueckoe NpUMEHEHHE aJIKeHOB M aJKaJUEHOB B
JKEJIC3HOIOPOKHOM X035 CTBE
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CamocrosiTesibHasi paboTa o0yyaroumxcs Ne20
ITon6op, ananm3 u mpeodpazoBanue yueOHONW HHOOPMAIUH.

4.2.4 IlpakTnyeckoe 3aHsaTHe Ne9 PeueHne sSKCIEpUMEHTAIBHBIX 33Jad 110 TEME:
"Tlonydyenue >TUJIEHA U U3yYEHUE €r0 CBOMCTB"

OK 01 OK 02
Ipopunbubie ¥ npodecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI coiep:kaHusi. IIpumeHeHus K13
MOJIUMEPOB Ha MPEANPUITUIX KEJIE3HOAOPOKHOIO TPAaHCIOPTa IJIS 3JIEKTPOU3OJISILIHH, TP 4.16.23.30
PYKaBOB TOPMO3HOM CHCTEMBl IO€3[0B, IMPUBOAHBIX PpEMHEH, 300HUTOBBIX COCYI0OB T
AKKyMYJIITOPOB, JIeTaJlieil U 3alMTHBIX MOKPHITUH Ha KeJIe3HOJOPOKHOM TPAHCIIOPTe
CamocrosiTe/ibHasi paboTa odyyaoumxcs Ne2l
Beruucnenus no ypaBHeHUI0 XMMHUUYECKOH peakiuu (Macchbl, 00bEMa, KOTMYECTBA UCXOAHOIO
BEILLECTBA WJIM IPOJYKTa pEaKMU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3
VCXOJHBIX BEIECTB MJIM MPOJYKTOB PEAKIUN).
4.2.5 Tlpaktnyeckoe 3aHsaTHe NelQ PemeHue -SKCIIEpUMEHTANBHBIX 33/1a4 IO TeMe:
"AneTusieH U ero roMosioru" (AJKUHBI) OK 01 OK 02
Ipopunbubie M npogecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI coAep:kaHus. [Ipumenenue K13
MOJIMMEPHl Ha OCHOBE IPOU3BOJAHBIX AIKWHOB B KAaue€CTBE M3OJSALMU 3AIMTHBIX 000JI0YEK 1P 4.16 '23 30
KaOENbHBIX M3/ICIMI U TTPOBOJOB, BHYTPEHHEH OT/EIKH MACCAXKUPCKUX BATOHOB U BarOHOB T
DJIEKTPOIIOE310B
CamocrosiTe/ibHasi paboTa o0y4yaoumxcs: Ne2?2
[Ton6op, ananu3 u mpeoOpazoBanue ydeOHON uHpopmanuu. IlogroroBka cooOmeHuit Ha
TeMy 10 BbIOOpY: IlpMeHeHHMe aneTHiIeHa M ero TOMOJIOTOB Ha MPEANPHSATHIX
KEJIE3HOJOPOXKHOI'0 TPAHCIOPTA.
4.2.6 Apennl. CocTaB, CTpOCHHE, MTOJIy4eHUE OK 01 OK 02
[K1.3
JIP 4,16,23,30

Copep:xkanue yueOHOro MmaTepuajia
OcobenHoct  KIacCH(UKAIMM W HOMEHKIATYpbl, HW30MepHus, (HU3NUECKue CBOICTBA,
XUMUYECKIE CBOWCTBA, CITOCOOBI MOTYUEHUS.

CamocrosiTesibHasi paGoTa o0yuaommxcsa Ne23

[Ton6op, ananu3 u mpeoOpazoBanue ydeOHON uHpopmanuu. IlogroroBka cooOmeHuit Ha
TeMy 1O BbIOOpY: IlpuMeHeHMe apeHOB W WX TOMOJIOTOB Ha MPEANPHATUIX
KEJIE3HOJOPOXKHOIO  TpaHcHopTra.  TOKCHMYHOCTH  apOMaTHYECKUX  YIVIEBOJOPOAOB.
S nOXMMUKATHI.




2

4.2.7 TlpakTnyeckoe 3aHsaTHe Nell PemeHue SKCIIEpUMEHTANBHBIX 33/1a4 TIO TeMe:
"CpaBHUTENIbHAS XapaKTEPUCTUKA CIIUPTOB"

I[podpunbHbie U NMpod ecCHOHAIBHO 3HAYMMBbIE 3JIeMEeHThI coaepxanus. OHOATOMHBIE
CIIUPTHl — KAaK OCHOBA JIAKOKPACOUYHBIX MATEPHAJIOB HAXOJAIMX CBOE MPUMEHCHHE B
JKEJIE3HOJJOPOIKHOM XO3SICTBE (Kpacka JUIsl MOKPBITUS MACCaXUPCKUX U TPY30BBIX BarOHOB;
MJIaCTH(UKATOPBI, TPUMEHSIEMBIE B CBETO-, TEPMO-, MOPO30-, BIIATOCTOMKUX JIETAJIAX
MOJABUXHOTO cocTaBa U T.1.). llpuMeHeHHe STUIEHITIMKONS M IVIHIEpHUHA B KayecTBe
aHTU(pU30B B paguaTopax CHCTEM OXJIKICHUS [BUTaTeNiell BHYTPEHHErO CrOpaHWS;
THAPABIMYECKUX, TOPMO3HBIX M 3aKaJIOYHBIX JKUJKOCTEH B TOJBUXKHOM COCTaBe
JKEJIEe3HOAOPOKHOTO TpaHcnopTa. [Ipaktnueckoe 3HaueHUME apoOMaTHYECKUX CIUPTOB U HX
MPOU3BOJIHBIX B JKEJIE3HOAOPOKHOM XO3AKUCTBE. Y CIIOBUA NEPEBO3KU CIIMPTOB IO KEIEZHOU
Jopore

OK 01 OK 02
IK1.3
JIP 4,16,23,30

CamocrosiTesibHasi paboTa o0yuaroumxcsi Ne24

[Ton6op, anaim3 u mpeoOpazoBanue ydeOHON wmHpopmanuu. [logroroBka cooOmeHUN Ha
TeMy 1o BbIOOpY: [lpakTyeckoe 3HaYE€HHME OJHOATOMHBIX CHUPTOB B KEJIE3HOIOPOKHOM
xo3siicTBe. llepeBo3ka CHUPTOB MO IKEJNE3HOW JOpPOre, MAapKUPOBKAa Ipy30B. MeTaHOI:
xeMoruius 1 xemMo@oOus. DTaHo: Beanyaiiiee 01aro U CTPAIHOE 370. AJIKOTOJIM3M U €ro
npoduaktuka. llpakTyeckoe 3Hau€HHWE MHOTOATOMHBIX CIHHUPTOB B IKENE3HOAOPOKHOM
xo3stiicTBe. [lepeBo3ka apoMaTHUECKUX CIIMPTOB I10 JKEJIE3HON JOpore, MapKUPOBKA TPY30B.

4.2.8 Anpaerunnl. KapboHoBbie kuciaotel. CocTaB, CTpoeHHUE, KilacCHUKAITUS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Copep:xkanue y4eOHOro matepuajia

OcobenHocT KIacCU(DUKAIMM W HOMEHKIATYphI, H30MepHs, (HU3MYeCKue CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI TOMydeHHUsl. MbBlTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
ux Motolee neiictsue. CroxkHbIe YQUPHI KaK TPOU3BOJAHBIC KAPOOHOBBIX KUCIIOT.

CamocrosiTesibHasi paboTa odyyaoumxcs Ne25

[Ton6op, ananu3 u mpeoOpa3zoBaHue ydeOHOH MH@opManuu. [loaroroBka cooOIEHUE Ha
TeMy 10 BbIOOpy:  MypaBbuHas KuCIOTa B MpPUpOJE, Hayke M IpousBojcTBe. Vcropus
ykcyca. Ilpaktuyeckoe 3HayeHUE aibJIETMJ0B W HMX MPOU3BOAHBIX B IKEJIE3HOIOPOKHOM
xo3siictBe. IlepeBo3ka  anpAerWIOB MO  JKEJIE3HOM JOpore, MAapKUpPOBKAa TIPY30B.
[pakTnueckoe 3HaueHHWE KAapOOHOBBIX KHCIOT M HMX IPOU3BOAHBIX B KEIE3HOJOPOKHOM
xo3saicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT MO JKEJIE3HOW J0pOre, MapKUpPOBKA TPY30B.
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HpaKTI/I‘IeCKOG SHAYCHHUC )KUPOB U UX IPOU3BOJHBIX B KCJIIC3HOOJOPOKHOM XO3SMCTBE.

4.2.9 JlabopaTopHoe 3ansiTue (padora) Ne3 "CpoiicTBa anbJernioB U KapOOHOBBIX KUCIOT"
IIpodpuiibHbIe U NMPO()eCCHOHAIBLHO 3HAYUMBIE JIEMEHThI coAepKaHusi. MypaBbHHBIN
QIBJIETH/T KaK KOMIIOHEHT OakeIMTOBOTO JiaKa, SBJIIOIMMCS aHTUKOPPO3WOHHBIM
HNOKPBITUEM JUIsI BAaroHOB. TEKCTOMUT Kak OCHOBa JUIs H3TOTOBJICHHS 3yOUaThIX KOJIEC,
BKJ'Ia)II)IHICI\/JI IMOAIMMITHUKOB, a4 TAKKC KaK 3JICKTPOHU3OJIATODP. ACOOTEKCTOINUT KaK KOMIIOHEHT
JUIS. M3TOTOBJICHUSI TPYIWMXCS JeTaleil UCKOB CIEMJICHHS M TOPMO3HBIX KOJOAOK Ha
KeNe3HOJJOPOKHOM TpaHcmopTe. [IpuMeHeHue aneToHa B KeNe3HOJOPOXKHOM XO35CTBE
HpI/IMeHeHI/Ie HIaBeJ'IeBOI\/'I KHUCJIOTEI AJId OUYMCTKHA MCTAJJIOB OT PKaBUMHBI U HAKUIIKM, B TOM
quciae M B KOTJIAX JIOKOMOTHBOB. IlepeBo3ka W MapKMpOBKa albIETHJIOB U KapOOHOBBIX
KHCJIOT I10 JKEJIC3HOM 10pore

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

CamocTosiTe1bHasi padoTa odyuyarommxcsa Ne26

Beruucnenus no ypaBHEHUI0 XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEILECTBA WJIM IPOJYKTa pEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3
VCXOJIHBIX BEILIECTB MJIM MPOAYKTOB peakiun). Pemenne cxeMm npeBpaiieHui

4.2.10 IlpakTuyeckoe 3ansTHe Nel? Pemenne sKCIepUMEHTANIBHBIX 3a7ad IO TeMe:
"Cnoxusie 3¢upsl. XKupsl. [lonstue o CMC"

Ipoduabubie U NMpodeCcCHOHAIBHO 3HAYMMbIE JJIEMEHThI COAep:KaHMsA. byruianerar
KaK KOMIIOHEHT MEeHTa(TaJeBbIX SMaJIel, HCIIOJIB3YEeMbIX IS OKPACKH ITaCcCaKUPCKUX
BaroHOB W JIOKOMOTHBOB; 3JICKTPOU3O0JIILIMOHHBIX JIAKOB, MPUMEHSEMbBIX IMPU PEMOHTE
TATOBBIX JBUrarencii. Mpuld BBICIIMX JXKMPHBIX KMCJIOT KaK 3aryCTUTENIM B IUIACTUYECKHX
CcMa3KaX, IPUMEHSEMbIX B Pa3IMYHBIX MEXaHM3Max JUIsl CMa3KH MOJIIMIIHUKOB, 3y0UaThbIX
KOJIEC, BUHTOBBIX U LIETIHBIX [T€pe/iad, IAPHUPHBIX COEAUHEHUN U JIp.

OK 01 OK 02
[K1.3
JIP 4,16,23,30

CamocrosiTeqbHas padora odyuaroumxess Ne27

[TonroroBka cooOmeHud Ha TeMy 1Mo BeIOOpY: CiioxHbIE 23GUPHI U UX 3HAYCHHUE B IPUPOJIC,
ObITY ¥ Tpou3BOJACTBE. JKUPBI KaK MPOAYKT MUTAHUS U XUMUYECKOE ChIPbE. 3aMEHa KUPOB B
TEXHUKE HEMHIIECBBIM ChIpheM. HexBaTka TPOMOBOJIECTBUS Kak IJIoOalbHAsl Tpodiema
YeloBeuecTBa W NyTH €€ pemieHus. Mputa: mponuioe, Hacrosiee, Oymymee. Cpeacrsa
TUTHEHBl Ha OCHOBE KHUCIOPOJACOJEpXKAIMX OpPraHUYEeCKUX coequHeHUuU. CHHTETHYeCKHe
moroume cpenctBa (CMC): 1OCTOMHCTBA U HEIOCTATKH.

4.2.11 AMuHbl. AHWINH

OK 01 OK 02
[K1.3
JIP 4,16,23,30




Copep:xkanue yueOHOro MmaTepuajia
OcobenHocTi KIaccM(UKAMM W HOMEHKIATYpPBI, H30Mepus, (QU3NYECKHe CBOWCTBA,
XUMUYECKIE CBOMCTBA, CITOCOOBI MOTY4EHUS.

CamocTosiTebHasi padoTa ody4yaronmxcss Ne28

[Ton6op, ananu3 u mpeoOpazoBanue ydeOHON wHpopmanuu. [logroroBka cooOmeHuit Ha
teMy no BbIOOpYy: JKusHp u pestenpHocTh H.H. 3uHMHA. AHUIMHOBBIE KpacUTENH.
[IpakTyeckoe 3HAY€HHE AMUHOB W HMX IMPOU3BOJHBIX B >KEJIE3HOJOPOKHOM XO3SICTBE.
[lepeBo3Ka aMHHOB 110 JKEJIE3HOM AOPOre, MapKUPOBKA IPY30B.

4.2.12 JlaGopaTopHoe 3aHsTHe (padora) Ned "Ammnokucnorel. benku. PacroznaBanume
BOJIOKOH"
IIpoduiibHbIe U NMPod ecCHOHAIBLHO 3HAYMMBbIE JJIeMeHThI cofep:kanusi. Kanpon — kak

KOMIIOHEHT BHYTPEHHEW OTAENKU MOJABHKHOIO cocraBa. [IpuMeHeHHe Kies Ha OCHOBE OKS%{%Z( 02

MoJIMaMHUJIa B BAarOHOCTPOCHHUM JUISl CKIEMBaHUA. MUIOpa-MmopoIiacT — Kak OCHOBA st I1IK1.3

TETUIOM3OJISIIIUA  WU30TEPMHUUYECKUX, TAaCCAKUPCKUX U pedprrkepaTOpPHBIX BaroHOB. JIP 4,16,23,30

TexHuueckuil BOMJIOK KaK IPOKIAJOYHBIA MaTepuan B OyKcax NpU PEMOHTE BaroHOB H

JIOKOMOTHBOB.

CamocrosiTesibHas padoTa o0yqyaroumxcsa Ne29

[Ton6op, ananu3 u mpeodpaszoBanue yueOHOU mHpopmanmu. IlogroroBka coolmeHuit Ha

TEMy 110 BBIOOpY: 3HauC€HHE aMHUHOKAIIPOHOBOW W aMHUHOPHAHTOBOM KHCIIOT JJisi OOBEKTOB

JKEJIE3HOJOPOXKHOTO TpaHcropTa. buocuHTe3 OenkoB. XUMHYECKHE BOJOKHA M HX

IIPUMEHEHHUE Ha KEJIE3HOA0POKHOM TPAHCIIOPTE.
Tema 4.3 Unentudukanus | 4.3.1 JladoparopHoe 3ansitue (pa6ora) NeS "CpoiicTBa yriaeBoaoB" OK 01 OK 02
OpPraHUYECKUX BEILIECTB, ux | [Ipopuabubie U NMpodecCHOHATBHO 3HAYUMBbIE JIeMEHThI coaep:xkanus. [IpumMeHnenue OK 04
3HAYCHUE W NMPUMCHEHHE B OBITOBOM | MIPECCOBAHHOW JPEBECHHBI [UISI BKIAJBINCH TOMIMITHUKOB, BTYJIOK, OIOPHBIX IILJIHT, I1K1.3
U MPOU3BOACTBEHHOMN NEATENBHOCTHU | M3rOTOBJIEHUS IIECTEPEH MOJBUKHOIO COCTABA JKEJIE3HOJOPOKHOTO TPAHCIIOPTa. JIP 4,16,23,30
YeJIoBeKa CamocTosiTeibHas padoTa oOyuaronmxcs Ne3(

[TonGop, ananu3 u mpeoOpa3zoBanue yueOHOM WH@opManuu. [loaroroBka cooOIeHNU Ha

TeMy 10 BbIOOpY: YIJIeBOAbl W WX pOJIb B JKUBOW mpupone. Pa3Butue caxapHOi

IIPOMBIITIEHHOCTH B Poccun.

4.3.2 Pomnp xumMuM B 00€CHEYEHUH DKOJIOTMYECKOW, HHEPreTUUecKOW W MHUIIEBOM OK 01 OK 02

0e30macHOCTH [1K1.3

JIP 4,16,23,30




1 2 3 4
Copep:xkanue yueOHOro MmaTepuajia 2
Ponbp opranumyeckoil XUMHM B pEIIEHUH MPOOJIEM HHEPreTHUecKkoi Oe30M1acHOCTH, B
Pa3sBUTUU MEOUIMHBI, CO3JaHUU HOBBIX MAaTE€pPHalOB, HOBBIX HMCTOYHHMKOB JSHEPIUH
(anpTepHAaTUBHBIE MCTOYHUKU SHepruu). OmacHOCTh BO3AECUCTBUS Ha JKUBBIE OPraHU3MBI
OpraHMYECKUX BEIIECTB OTAENBHBIX KIAaccoB  (YINIEBOJAOPOIBI, CIHUPTHI, (EHOJIBI,
XJIOPOpraHUYEeCKUe MPOU3BOJHBIC, AalbJETUABl U JIp.), CMBICI IIOKa3aTess MpelebHO
JIOTTYCTUMOM KOHIIEHTPALlUU
CamocrosiTesibHas padoTa oOyuyarommxcsa Ne31 1
[ToaroToBka cooOmeHui Ha TeMy IO BbIOOpY: YenoBek B MHpE BEIECTB M MaTEpUajoB.
XUMHS U 310pOBbE YEIIOBEKA
Paznen 5. Kuneruyeckue U TepMOXUMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYeCKUX peaKumii 2/1
Tema 5.1 Cxopocts xummueckux | 5.1.1 IlpakTtuueckoe 3ansitue Nel3 PemeHue MpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 2
peakuuii. XUMHYECKOEe paBHOBecue | 3a1ad 1o teMe: "CKOpOCTh XMMHUYECKUX peakluil. XMMHUYECKOe paBHOBecue" OK 01 OK 02
IlpopuiibHble U nNpodeccHOHATBHO 3HAYMMble 3JIeMEeHThbI cojep:kaHusi. bydepHbie I1K1.3
pacTBOPHI B TEXHOJOTHYECKUX IMporieccax (P 3JIEKTPOXUMHUYECKOM HAHECEHUHU 3alldTHBIX JIP 4,16,23,30
HOKPBITHI{, B TIPOU3BOJICTBE KPACHTEIEH )
CamocrosiTeibHAs padoTa o0yyarommxcsa Ne32 1
ITon6op, ananus u npeobpazoBanue yueOHOM HHGOPMALIHH.
Paznen 6. PactBopbl 2/1
Tema 6.1 [TonsTre o pacTBOpax 6.1.1 IlpakTuueckoe 3ansitue Neld PemieHne NMpakTHKO-OPUEHTUPOBAHHBIX PACYCTHBIX 2
3a7a4y 1o teme: "PacTBOpHI, HCIOIb3yeMble B OBITOBOW M NMPOU3BOJICTBEHHOM AEATEILHOCTH OK 01 OK 02
yenmoBeka" [K1.3
Ipopuabubie M nNpo(ecCHOHATBLHO 3HAYMMbIe JJIeMeHThbl coaep:kanmsi. [lepeBoska JIP 4,16,23,30
Pa3NMYHBIX )KUJIKOCTEN IO JKEJIE3HOU JI0pOre.
CamocTosiTeibHas padoTa o0ydyarommxcsa Ne33 1
[TogrotoBka cooOmeHuid Ha TeMy 1o BbIOOpY: PacTBophl, McCHOJb3yeMble B OBITOBOWA,
MIPOU3BOJICTBEHHON NEATEIbHOCTH YeJI0BeKa. PactBopsl, [IPUMEHSIEMBIE B
MKEJIE3HOIOPOKHOM X031 CTBE
Paznes 7. Xumus B ObITY M IPOM3BOJACTBECHHOM J1eATEJbHOCTH Y€JI0BEKa 4/2
Tema 7.1 Xumus B Obity u | 7.1.1 HoBelinme AOCTHXEHUS XUMUYECKOW HAYKH U XUMUYECKON TEXHOJIOTUH OK 01 OK 02
MIPOU3BOJICTBEHHONW  JESATEIbHOCTU OK 07
YeJoBeKa [1K1.3

JIP 4,16,23,30




2 3 4
Copep:xkanue yueOHOro MmaTepuajia 2
Hogelinme noCTHXEHUS XMMHYECKOM HAYKHM U XUMHUYECKOW TeXHOJoruu. Pons xumuu B
00ECTIeYeHNN JKOJIOTUYECKOH, HHEPreTHYecKod M NUIICBOW 0€30MacHOCTH, pa3BUTUHU
menuuuHbL [IpaBuia mowcka u aHammM3a XUMHYECKOH HHGOPMAIMH U3 Pa3IMYHBIX HCTOYHHKOB
(HaydHas ¥ yaeOHO-HaydHasl JTUTEepaTypa, CPeCTBa MaCCOBOM MH(pOpMaINH, ceTh IHTEpHET)
CamocrosiTesbHas padora o0yuaronmxces Ne34 2
[Touck n aHanu3 HHGOPMAITMU O TPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUH C y4ETOM
Oyayieil mpogeccuoHaTbHON AEATENbHOCTH 10 TEMaM: BaXKHEHIIE CTPOMTENIbHbIE MaTepHabI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKd, CTEKIO, KepaMUKa, MaTepPHaIbl JUISl AJIEKTPOHHKH,
MIPUMEHSEMbIE B JKEJIE3HOJOPOKHOM X031 CTBE
7.1.2 TlpomexxyTouHasi arTecranysi no ucuyiviube. J{uddepeHnpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
[1K1.3
JIP 4,16,23,30
Hmoz || cemecmpa: MaxcumanbHas ydeOHast Harpy3ka (BCEro) 60
Oo0s3arenbHas ayaquTopHas yueOHast Harpyska (BCero) 40
MPaKTUYECKUE 3aHITHUS 18
n1abopaTtopHbie 3aHATHS (PabOTHI) 6
caMmocTosTelbHas paboTa 20
nuddepeHITUPOBaHHBIN 3a4eT 5
Hroro: MakcumanpHas yueOHast Harpyska (Bcero) | 108
O0si3aTenbHas aymuTOpHas yueOHast Harpy3ka (BCero) 72
MNPAKTUYECKUE 3aHATUS 28
1a0opaToOpHbIe 3aHsTUs (PaOOTHI) 10
caMocCTosATeIbHast padoTa 36
KOHTpOJIbHAsA paboTa 2

Umozcosas ammecmayus 6 popme mudpepeHIIUPOBAHHOTO 3a4eTa




3. YCJOBUSA PEAJIN3AIIMNA TTPOT'PAMMBI YYEFHON JUCIUTLIAHBI
3.1 TpeGoBaHusA K MUHMMAJBHOMY MAaTePHAJIbHO-TeXHUYECKOMY 00ecreYe HUI0

VYyeOHas nuCHUIIMHA peanu3yercs B yueOHOM KaOunete: Jlabopatopus XuUMHUU H
ouosiorun
Obopyoosanue yuebHozo kabunema.

1. IlocagouHble MecTa MO KOJUYECTBY OOYJarOIMXCSL.

2. PaGouee mecTo mpemnoaaBaTesl.

3. Meroanueckue MaTepuabl M0 AUCHUIUIMHE

4. Becwl ananutrdeckue (1 mr.).

5. Xumuueckast mocyza.

6. Moienu KpUCTAITHYECKUX PermieTok. (3 mr)

7.COopHBIi pubdop 1uId nostydeHus razos (1 m.).

8. Habop Ne3 BC «llemoum».

9. HaGopsl peakTHBOB IO OPTaHUYECKON XUMHH.

10. HaGop wHIUKAaTOPOB.

11. Habop myiakaToB 110 HEOPraHUIECKOW U OPTaHUIECKON XUMUH.

Texnuueckue cpeocmea 0Oy4eHust.

-TB

- BUJICOMarHuTo(oH

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 00y4eHuss:
1. DVD Oprannueckass xumus. Yacte 2. [lpuponHbie UCTOYHUKU YIrieBoa0poaAoB. CHUpPTHL U
¢denonsl 13 onbiTOB, 36 MUHYT.
2. . DVD Oprannueckass xumus. Yacte 3. Ajbaeruibl ¥ KapOOHOBBIE KHUCIIOTHI. CIOXKHBIC
a¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranunyeckast xumus. Yactb 4. YrieBopl. 11 onbiToB, 27 MUHYT.
4. DVD Opranunueckas xumus. Yactb 5. AzoTcolepikaie opraHuuyeckue BeilecTBa. benku.
CuHTEeTHYECKHE BHICOKOMOJIEKYIISIpHBIE BemecTBa. 20 ONBITOB, 28 MUHYT.

5. B/® «llkonbHBIH XUMHUYECKUN IKCTIEpUMEHT» 150 MUHYT.



3.2. Undopmanmonnoe odecrneveHre peaju3aluy MPOorpaMMbl

IlepeueHb pexOMeHAYeMbIX Y4YeOHBIX H3IaAHMI, ONMOJTHHUTEJIbHOH JIMTEpPATYpPhI
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX OMOJIMOTEYHOT0 (pOHA:

3.2.1.0cHOBHbIE MCTOYHHUKH:
1. Audunorenosa N.B. Xumus: ydeOHMK M TPAKTUKYM JUIS CpPETHEro MpodecCHOHaIbHOIO
obpazoBanus / U.B. Audunorenoa, A.B. baOkoB, B.A. IlonkoB.- 2-¢ u31d., ucnp. u AOI. —
Mocksa: U3narensctBO FOpaiit, 2022. — 291 c.

3.2.2./lonoJiHUTEJIbHbI€ HCTOYHUKH:
1. T'ycea, E.B. Xumus ans CIIO.: yueb.-meton. nmocobue / M.P. 3uranumna, /[.1. Kyaukosa;

Kazan. Ham. uccien. texaon. ya-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 ¢. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https:/e.lanbook.com/book/196096
(mata oopamerus: 31.03.2023) / - Pexxum pocTyma: Uit aBTOPHU3. IMOJTb30BATEIICH.

2. YepnukoBa H.}O. Xumus B nocTymHOM H3NOKeHUU: ydeOHoe mocobue mns cmo / H.IO.
YepaukoBa.- 2-¢ u3j., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: »snekrpoHHbIi // JlaHb: aaekTpoHO-OMOnMoTeuHas cucrema. - URL:
https://e.lanbook.conVbook/195532 (mara obOpamenus: 31.03.2023) / - Pexxum pocryma: uis
aBTOPH3. MOJIb30BaTENEH.

3.2.3 UnTepHeT — pecypchl:

1. HayuHo-momymsipHBIi MPOEKT «DJIEMEHTHI OOJNBINON Hayku « ((pu3uka, XUMHS, MaTeMaTHKa,
aCTPOHOMHS, HayKa O JKM3HHM, Hayka o 3emise). HOoBOCTH Hayku, KHWUTH, HAy4HO-TIOMYJISPHBIC

crarbd, JIEKIUH, dHUMKIoneauu. https//postnauka.ru/themes/chemistry - nexkuuu 1mo XUMuH Ha

caiite [ToctHayka. https// gotourl.ru/4780 (https://elementy/ru/) Peskum moctyma: cBOOOIHBIIA.

2. CaiiT Hay4HO-MONYJISIPHOTO JKypHana «XuMmus W 3u3Hb». httpss// gotourl.ru/4785 Pexum
JOCTyMa: CBOOOTHBIN.

3. CalT o0 XUMHUM: KIACCUYECKHE YYCOHUKU, CIPABOYHUKU, DHIUKIONEIUU, TTOUCK
OpPraHUYECKUX U HEOPraHMYECKUX PEaKIUil, COCTaBJICHHE ypaBHEHUIl peakumid. https// www.
xumuk.ru/ Pesxum noctymna: cBOOOIHBIH.

4. TIlnardopma Zoom ajsi MPOBEICHUS OHIAWH-3aHATUH U BUAE0-KOH pepeHI . [DIeKTpOHHBIH

pecype]. Pesxum mocryna: https//zoom. us/.



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

5. DmekrponHas uHQOpMaIMOHHO-OOpa3oBaTeNnbHas cpena Ha miatpopme  Moodle.

[DnekrponHbIi pecypc]. Pesxum noctyma: https//moodle.ospu.su/

3.3 Ilporpamma o0OecnedeHa HeOOXOAMMBIM KOMIUIEKTOM JIHIIe H3UOHHOTO
NMPOrPaMMHOr0 odecre4eHnst


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHUSI YUEFHOM

TACHATLTAHBI

KoHTposib ¥ OLlIeHKa pe3ylbTaToB OCBOCHHUS 00IIe00pa3oBaTeNbHON IUCIHUILINHBI
PACKpBIBAIOTCS Uepe3 AMCHUIIIIMHAPHBIE Pe3y/IbTaThl, HAallpaBJIeHHbIE HAa (OPMUpOBaHHE OOIMX
KOMITETEHLIMH 10 pa3ziesiaM U TeMaM COJepKaHusl yueOHOro MaTepHaia.

[TpomexyrouHast arrectanus B Gopme muddepeHInpoBaHHOTO 3a4eTa.

Ooume xomnerennuun (OK), Pazgen/Tema Tun one HOYHBIX
JIMYHOCTHBIE pe3yabTarsl (JIP) Me pOIIPUSI THIi
OK.01 P1: Tema 1.1 - YCTHBIN ompoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBJIICHHE
MK 1.3 P3: Tema 3.1 XUMUYECKHX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amadnusa Ha UCIIOIL30BAHHS
JP 2,4,16,23,30 4.3 XUMHYECKON CHMBOJIMKA U
P5: Tema 5.1 Ha3BaHUM COCAMHEHUM I10
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEXKAYHAPOIHOTO CO103a
TEOPETHYECKON U MPUKIATHON
XUMUH U TPUBHUAIBHBIX
Ha3BaHUM [JII COCTaBJICHUS
XUMUYECKUX (OpMYyT;
- 3aciynmBaHue COOOIICHUI
Y OlLIEHKA WX MOATOTOBKU;
- PesympraT  BBITIOJTHEHHS
BHEAYIUTOPHBIX
CaMOCTOSITENBHBIX paboT;
- PesympraT  BBITIOJTHEHHS
MPaKTUYECKON PabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJIaHuS;
- [Ton6op, a”HaJn3 u
npeobpazoBaHue yueOHOM
nHpOpMAITH
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciynmBaHue COOOIICHUI
K 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKa MX ITOATOTOBKU;
3.3 - 3amaHus Ha HCIOJIL30BAHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XAMHYECKOHI CHUMBOJIMKA U
4.3 Ha3sBaHUU COEOUHEHUI 110
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTyHAPOHOTO coro3a
P7: Tema 7.1 TEOPETUUECKON U TTPUKIIATHOU
XUMHHU U TPUBUATBHBIX

Ha3BaHWM I COCTaBIICHUS
XUMHUYECKUX (POPMYI;

- Pesymprar  BBIMOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIBbHBIX paboOT

- Pesymprar  BBIMOJTHEHHS
IPaKTUYECKON pabOThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJaHus;

- [logbop, awammsz u
npeobpazoBaHue yueOHOM
nHpOpMaITUU

OK.04
IIK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3acnynmBaHUE COOOIICHUM
U OIICHKA UX MMOJTOTOBKY;

- 3amaHusl Ha UCIOJIB30BAHUS
XAMUYECKOW CHUMBOJHUKA U
Ha3BaHUM COEIMHEHUH TIO
HOMCHKIIAType
MEXTyHapOJHOTO cor03a
TEOPETUUECKON U TTPUKIIATHON
XAMAH W TPUBHAIBHBIX
Ha3BaHUW Ui COCTaBJICHUS
XUMHUYECKUX (POPMYI;

- PesymbraT  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIBHBIX paboT

- PesynbraT  BBINOJHEHUS
MPaKTUYECKON PabOTHI;

- PesynmbraT  BBIMOJTHEHUS
nabopaTopHON pabOTHI;
-IIpakTrKo-OpHEHTUPOBAHHbIC
3aJaHus;

- [TonGop, a”HaIIN3 u
npeoOpa3oBaHue y4eOHO

uHpopmanun

OK.07

K 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHEHTUPOBAHHBIE
3a7aHus;

- [TonGop, a”HaAIIN3 u
npeoOpa3oBaHue y4eOHO
uHopMaInu;

5 HEPEYEHb HUCIOJIb3YEMBIX METOJAOB OB YYEHUSA

5.1 TlaccuBHBblE: OINpOC, PENPOAYKTUBHBIE YIPAKHEHUS MO 3aKpEIJICHUI0 U OTpaboTke

HN3Y4CHHOI'0 MaTcpuaia

5.2 AKTUBHBIE W HWHTEPAaKTHBHBIC: 3BPUCTHYECKHE Oecelbl, AWCKYCCHH, KpPYIIBIH CTOI,

MMpe3CHTalsl, BUKTOPUHA, KBECT.




