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1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOTI'O ITIPEJIMETA
OVII 12. XUMUS

1.1 ObaacThr npuMeHeHusi padoyeii MporpaMmbl
Pabovas mporpamma y4eOHOTO IpeaMeTa SBISETCS YacThI0 MPOrpaMMbl CPEAHEro (IIOJIHOTO)

obmero obOpazoBanus 1o cneuuanpHocT CIIO 08.02.12 CrpouTenbcTBO M AKCIUTyaTaIus
aBTOMOOWJIBHBIX JOPOT, a3POJIPOMOB M TOPOJICKUX ITyTeH COOOIICHHUS

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCs pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTHH, B TOM YHCJIEe AUCTAHIIMOHHbBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, HIEKTPOHHOE O0y4EHHE.

Pabouas mporpamma y4eGHOTO mpeaMera MOXKET OBITh HCIOJb30BaHa B NPOQecCHOHATBHON
MOJI'OTOBKE, TIEPETIOITOTOBKE 1 TIOBBIIICHNH KBATU(UKAIUU PAO0OUHX.

1.2 Mecto yueoHoro npeamera B crpykrype OIIOII-TIIICC3:

O0111600pa30BaTEIBLHBINA TIPEIMET «XUMHSD U3ydaeTcsi Ha 0a30BOM ypoBHE B 00IIe00pa30BaTeIbHOM
IIUKJIE Y9eOHOTO TUIaHa OCHOBHOM MpodeccnoHabHOM 00pa30BaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
crieranbHOCcTel / ipodeccuii: 08.00.00

TpynoeMKOCTh TUCIMIUTHHBI « XUMHsD» Ha 0230BOM YPOBHE COCTaBJIsAET 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIi MOYJH (6 pa3/iesioB) M 8 YacoB — MPUKIAMHON MOmyib (1 pasmen), BKIFOUYAIONUN TPaKTHKO-
OpPUEHTUPOBAHHOE COJIepKaHNe KOHKPETHON MPOECCHH UITU CIeIUaTIbHOCTH.

[NpuknagHoi MOIYNb BKIIFOYAET ofuH pasznen. Pazaen 7 «Xumus B ObITY ¥ TPOU3BOJICTBEHHOU

JeSITeIbHOCTH YeJIOBEKay peanusyercs 1 cnerpansHocty 08.02.12

1.3 Iliianupyembie pe3yJbTAThl OCBOECHHSI Y4eOHOT0 IMpeIMeTa:
1.3.1 Iens yueOHOTO IIpeaMeTa:

@dopMHpOBaHKE Yy CTYICHTOB IPEICTABICHUS O XMMHYECKOH COCTABIIIOIICH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI TPUHSITHS PEIICHWA B JKU3HCHHBIX M TPOW3BOJCTBEHHBIX CHUTYAIWISX,
OTBETCTBEHHOTO MTOBE/ICHHS B TIPUPOIHOM Cperie.

3anaum npeMera:

1) cdopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB H SBIICHHI
B OKpYKaloIIeH cpeie, LENOCTHOW HAydHOW KapTWHBI MHpPA, B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUESCKUX U OPraHUYECKUX BEILECTB, YPABHECHUSI
XUMHYECKHX PEAKIHi, OOBSICHATH UX CMBICII, HHTEPIPETUPOBATh PE3YIbTAThl XUMUYECKUX SKCTIEPUMEHTOB,

3) chopmMupoBaTh  HABBIKM TPOBEACHHS TMPOCTEHINNX XUMHYECKUX 3KCICPHUMEHTATbHBIX
UCCIIEJOBaHUN C COOJIOIEHHEM IpaBMl O€30MacHOro OOpallleHusl ¢ BELIECTBAMU U JIAOOPATOPHBIM
00opy/1I0BaHUEM;

4) pa3BUTh YMEHHS WCIIOIb30BaTh HH(MOPMAIIMIO XHMHUYECKOTO XapakTepa W3 pasIndHbIX
HMCTOYHUKOB;

5) cdopMupoBaTh YMEHHS MPOTHO3MPOBATH IMOCIEACTBHS CBOCH AEATEIBHOCTH M XHMHYCCKHX
MIPUPOTHBIX, OBITOBBIX U MTPON3BOACTBEHHBIX ITPOLIECCOB,;

6) cdopmupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTHIKEHHH XUMHYECKOW HAYKH M TEXHOJOTHH I
Pa3BHUTHS COIMATLHON U TIPOM3BOJICTBEHHOM cep.



1.3.2 B pe3ynbpTaTe OCBOCHHS YU4€OHOTO TIpeIMeTa 00yUJaromuics TOJDKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA M0 "TPUBHAIIBHON" WM MEXIYHAPOIHON HOMEHKIIATYPE;

- ONPENENATh: BaJCHTHOCTh M CTENEHb OKHUCICHUS XMUMHUYECKUX SJIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COCJIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX COCAMHEHMIA,
OKHCJIUTEIb W BOCCTAHOBHUTENb, MPUHAJIEKHOCTh BEIIECTB K pPa3IUYHBIM KJACCaM OpPraHUYECKUX
COCTUHEHHI,

- XapaKTepU30BaTh: JIEMEHTHl MaJIbIX MEPUOAOB MO UX MOJIOXKEHUI0 B [lepronuueckoi cucreme
J.M. MenneneeBa; oOmuMe XUMHUYECKHE CBOWCTBA METaUIOB, HEMETA/NIOB, OCHOBHBIX KJIACCOB
HEOPraHUYeCKHX W OPraHWYECKUX COCIMHEHMM; CTPOCHHE M XHUMHUYECKHE CBOMCTBA H3YYEHHBIX
OpPraHMYECKUX COCAMHEHU;

- OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMUS; MPUPOTY XUMHUECKOU
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKON peakuuu u
MTOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB;

- BBINOJIHATh XMUMHUYECKUN HKCIEPUMEHT IO PACHO3HABAHUIO BaXHEHIIMX HEOPraHUYECKUX W
OpPraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBIN MOUCK XUMUYECKOW MHPOPMAIIUH C UCIIOIB30BAHUEM PA3IIMYHbIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HM3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH JJIs1 00pabOTKH U Iepeqadyd XUMHUYecKoil uHopmanmu u ee
MIPEACTABJICHUS B Pa3IUYHBIX (hOpMax; UCTIOIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHHS B IPAKTUUYECKON
NESTEIbHOCTH W TIOBCEHEBHOM KHU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOMISIINX B
npupojae, OBITY W Ha MPOHW3BOJACTBE;, - ONPEICICHUS BO3MOXXHOCTH MPOTEKAHUS XUMHUYCCKUX
MPEBPALICHUI B PA3JTUYHBIX YCIOBUSIX U OLIEHKH MX MOCJIEICTBUM;

- 9KOJIOTMUECKH TPAaMOTHOTO TMOBEICHUSI B OKPYXKAIOIIEH CpeJIe;

- OLEHKH BJIMSIHUS XHMHYECKOTO 3arps3HEHUs OKPY’Kalolled cpellbl Ha OpraHu3M 4YeJoBeKa U
JPYTHUE KUBbIE OPTAaHU3MBI;

- 0Oe3omacHOro oOpalieHusi ¢ TOPIOYMMH U TOKCHYHBIMHM BEIIECTBAMH, J1a0OpaTOPHBIM
o0opyI0BaHUEM;

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

- KPUTUYECKOW OIICHKH JTOCTOBEPHOCTH XMUMHUYECKOW HMH(POpMalUM, MOCTYMAOMEH U3 Pa3HbIX
HUCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBS3b  y4€OHOMW  JUCHMIUIMHBI C  OCOOEHHOCTSIMHU  Tpodeccuu
npodeccnoHaNbHOM eATENbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 10 JaHHON Y4eOHOU THUCIUTUIHHE.

3HATH:

- BaXHEHUIIME XUMUYECKHUE TOHATHUS: BELIECTBO, XUMHUYECKHUU 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEIIbHBIE aTOMHAasi M MOJICKYJIIpHAs MAacChl, MOH, aJUIOTPOMUS, M30TOMbI, XMMHYECKasi CBS3b,
ANEKTPOOTPHUIIATETLHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BeM,
BEIIIECTBA MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOEHUS, PACTBOPHI, DJICKTPOIUT W HEDJIEKTPOJIHT,
AJEKTPOJIUTAYECKAST AUCCOLMAINS, OKUCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHUE M BOCCTAaHOBIJICHHE,
TEeII0BOM 3 (HEeKT peakiuu, CKOPOCTh XHMHUUYECKOW pEaKIWH, KaTalin3, XHUMHYECKOE paBHOBECHE,
YTIEPOAHBIN CKeNeT, QyHKIIMOHATbHAS TPYIINa, H30MEpHsl, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMUH: COXPAHEHHUS MACChI BEIIECTB, MMOCTOSTHCTBA COCTAaBa, MEPUOTUUSCKUI
3aKOH;

- OCHOBHBIC TE€OPUHM XHMHH: XUMUYECKON CBS3HU, DJIEKTPOIUTHUCCKON TUCCOIHMAINHN, CTPOSHUS
OpPraHUYECKUX COETUHECHUI;

- BOKHEWIIIME BEMIECTBA U MaTePHUAJIbI: OCHOBHBIE METAJIIBI M CIUIABBI, CEpHAsi, COJISTHAS, a30THas
U YKCyCHasl KACJIOTHI; IIEIOYH, aMMHUAK, MUHEPAJIbHBIE yIOOpEHUs, METaH, STUJICH, alleTUJIeH, OeH30M,
9TAHOJI, )KUPBI, MBLIA, TJIFOKO3a, caxapo3a, Kpaxmall, KjeT4aTKa, OeJIKU, ICKYCCTBEHHBIE U CHHTETUYCCKUE
BOJIOKHA, Kay4yKH, TJIACTMACCHI.



1.3.3 [Inanupyemplie pe3yIbTaThl OCBOCHHS YUEOHOTO IIPEeIMETa:

Ocoboe 3naueHne yuebHblil npenMeT uMeet npu hopmupoBannu U pazsutiuu OK.

OO6mue IlnannpyemMble pe3y/abTaThl 00y4eHH s
KOMIeTeHIHH O6mme! JIucuunInHapHbIe
OK 01. B yacTu Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Boi6upats ciocobsr | - rOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMUYECKUX 3HAHUM, KOoTopas
pelieHus 3aad LIEHHOCTH MacTepCTBa, TPYA0II00UE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccuoHanbHOM
JeSITeNIbHOCTH
MIPUMEHHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU H COLIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBIIIOIHATH TaKyo
JICSITEIILHOCTD;

- UHTEpEC K pa3uuHelM  chepam
npodeccnoHaTBEHOM

JIeITECIILHOCTH,

OsjyajeHne yYHHUBepPCAIBHBIMHM Y4eOHBIMHU
N03HABaTeJIbLHBIMU [1eliCTBUAMU:

a) 0a3oBble JJOrHUYecKHe J1eiicTBUs:

- CaMOCTOATENBHO  (OPMYIHPOBATH U
aKTyaJIM3UpoBaTh NpoOIeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN NMPHU3HAK WM
OCHOBAHUSI JIII CPaBHEHUs, KiacCH(DUKAUKA |
0000111eHHS;

- ONIpenensTh LENH eSITeIbHOCTH,  3aJaBaTh
napaMeTpbl U KPUTEPUH X JOCTH)KEHMUS;

- BBUIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTPUBAEMBIX SIBICHUSX;

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

0) 0a30BbIE HCCIEN0BATEILCKHE TeHCTBHS:

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

- BBIIBJISITH IPUYUHHO-CJIEACTBEHHBIE CBSI3U U
aKTyaIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElECHWs, HaXOQUThb apryMEHTbl Ui
JIOKa3aTeIbCTBAa CBOMX YTBEPKICHMM, 3a1aBATh
rapaMeTpsl U KPUTEPUHU PELICHHUS;

- AHWIN3MPOBATh  IIOJNyYEHHBIE B  XOJE
pELIeHUsT 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBUAX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

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

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

OKHCIUTEb,
CKOpOCTb
peaxImy,

paBHOBECHE),

3aKOHbI  (TeopHs
CTpOEHHS
Bemecte  A.M.
Teopus

1 Vkaswarores mmuHOCTHBIE H MeTtanpeaMmetnsie pe3yiabratel u3 ®I'OC COO (B mocnenneii pexakuuu ot 12.08.2022) B
OTrIaroyibHo# Gopme, popmupyembie 00IIe00pa30BaTENBHON AUCITUITITHHON
2 NucumnnuHapHble (IPeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHHU C MX HOJHBIM mepedneM Bo ®I'OC COO (B
nocneHeit pexakiumu ot 12.08.2022)




- YMETbh NIEPEHOCUTH 3HAHUSI B TO3HABATEIILHYIO
u MIPaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeTh MHTETpUpOBATh 3HAHHS U3 Pa3HBIX
MIpeIMETHBIX 00acTel;

- BBIBUTaTh ~ HOBbIE  WJeH,  [peyiararhb
OPUTHHAJIbHBIE MTOJXO/bI M PEIICHNUS;

- CIIOCOOHOCTD ux UCTIOJTb30BAHUS B
MI03HABATENILHON U COLIMAILHOM TPaKTHUKe

CBOICTBAxX, COCTaBe, MOJIyYEHUHU U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

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

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

HCIIOJB30BaTh
XUMHNUYCCKHUX

MOATBEPKIATh XapaKkTepHbIC
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMU
AOKCIEPUMEHTAMH W 3aMUCAMH
ypaBHEHUU XAMHYECKUX
peaKkumii;

- yMETh YCTaHABJIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpraHNYECKUX BEILIECTB K
ONPEIEIICHHBIM KJaccaM u
rpynmnam COEIMHEHUH,
XapakTepu30BaTb HMX COCTaB M
BaKHEMIIIHE CBOICTBA;
ONPENENATh BUIBI
XUMHYECKHUX CBsI3eH
(koBasIeHTHA, HOHHAs,
METaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMUYECKHE
peaKIum;

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

- YMETh MPOBOAWTH PACUETHI IO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepI3YIONMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIOJIb30BaTh CHCTEMHbIE
XUMHYECKUE 3HAHUA IS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
cpencTea MOMCKA,
aHaimn3a "
HMHTEpIpeTau
uHpopManuu nu
nH(OpMAaIIMOHHBIE
TEXHOJIOTHH JUTSt
BBIIIOJIHEHUST  3a]a4
npodecCuoHATBHON
NEeSATEbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO TO3HAHUSI:

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

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

- OCO3HAHWE LIEHHOCTH HAay4YHOW JeATeTbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITH MPOEKTHYIO H
UCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH J1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMHU TOJIy4eHHS! MH(POpMAaLUU
U3  HCTOYHHUKOB pa3sHbIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIIATh IIOUCK, aHAJIN3,
CHCTEMATU3aLUI0 U HHTEPIPETALMIO

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

HarpeBaHWM, TOJyYeHHE STHUIICHA
W  H3yYEHHE €ro  CBOIICTB,
KAaueCTBEHHBIE  pEaKIh  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KUCIIOTY; JIeHaTypanusi OelIKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpeNeNsaTh  CpPelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
DKCIIEPUMEHTANBHBIC 33a4i 10
TeMaM "Mertamnbt" u
"Hemeramibl'") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




nH(bOopMaIun Pa3IMIHBIX
(dbopM mpencTaBieHS,

- CO3/1aBaTh TEKCThI B Pa3MUHBIX (hopMarax ¢
y4eTOM Ha3HaveHHsT MH(GOPMAIMU W IETICBOU
ay/IMTOpHH, BBIOMpAs ONTUMAIBHYIO (HopMy
TIPE/ICTABIICHUSI I BU3Y aJTH3aIIHH;

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

- HCIIOJNB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3allMOHHBIX 33/1a4 C COOJIOACHUEM

BHUIOB u

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

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

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

BEIIECTBAaMH W JJAOOPATOPHBIM

000pyIOBaHMEM;  TPEJCTaBIATH
pe3yJbTaThl XUMHYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl  COOTBETCTBYIOLIMX
peakimii  u  popMynupoBaTh
BBIBOJbl HAa  OCHOBE  OTHX
pe3yJIbTaTOB;

- yMeTb aHAIM3UPOBATH
XUMHUYECKYIO HUH(pOpMAILIHIO,
MOJTy4aeMyto u3 Pa3HbIX

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

- BJIaJE€Th OCHOBHBIMHU METOIaMH
HAY4YHOTO TI03HAHUS BEIIECTB M
XUMHYCCKUX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh TPOBOJUTH PacyeThl IO

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKUX
peakuuii ¢  HUCIOJb30BAaHUEM
(U3UIECKUX BEJIUYHH,
XapaKTEePU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOpPOHBI:
Maccel, oObemMa (HOpMasibHbIE
YCIIOBUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BaTh

CHUCTCMHBIC XUMHWUYCCKHNE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KHM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM

OK 04.
DddexTuBHO
B3aMMO/IeHICTBOBATh
" pabortatb
KOJIJICKTHBE
KOMaH/IE.

B
u

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

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
NeATeNTIbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ WHAMBUAYaJIbHON padoThL;

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

- KOOpJIMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEAIBHOTO,  BUPTYaJIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHMYECKOe

- YMETH IJIaHUPOBATh n
BBIIIOJIHATH XAMIYECKHI
SKCIICPUMCHT (HpeBpaH_ICHI/IH
OpPraHn4cCKux BCIICCTB npu

HarpeBaHUH, TMOJyYeHUE dTHIIEHA
W  H3y4YEHUE €ro  CBOWCTB,
KAQueCTBEHHbIE  pEaKkUUd  Ha
aNBJICTH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypaius OelKoB
Npd  HArpeBaHWM,  IIBETHBIC
peakiuu  OeNKOB;  MPOBOJUTH
peaknuy  HMOHHOTO  OOMEHa,
OnpeneNniTh  Cpeay  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakiuu Ha cynbgar-, KapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHUS; perarb
HKCIIEPUMEHTANIBHBIE 33aJaud T10
TeMam "Merasnbr" u




MOBECHHE B Pa3IMIHBIX CHUTYaITHSIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
HHHIMATUBHLIM

OsJagenne YHUBEPCAJIbLHBIMH
PeryJISITUBHBIMM J1€iiCTBUSIMH

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMATh MOTHBBI W apryMEHTBI
Jronen npu aHaJIn3e
JIEATEIIBHOCTH;

- IpU3HaBaTh CBOE IIPaBO M TIPaBO
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CIOCOOHOCTh IIOHUMATh MHUP C
MIO3UIIUH APYTOro YEIOBEKa;

Apyrux
pe3yJIbTaToB

Jpyrux

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

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

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO
OKpYKarolIe Cpenbl,
pecypcocOepexeHuIo,
MPUMCHSITh  3HAHUS
00 U3MCHEHUH
KIIMMaTa, TPHHIIAITEI
OCPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATD B
Ype3BBIYAITHBIX
CUTYaIUsX.

B o6s1acTH 3K0JI0THYECKOr0 BOCIUTAHUS:

- c(hOpMHPOBAHHOCTb 9KOJIOTHYECKON
KyJIbTYpbl, INOHHUMAaHUC BJIUAHHA COLHHUAJIBHO-
IKOHOMUYECKHX TIPOLIECCOB HA  COCTOSIHHEC
NPUPOTHON M COIMATIBHOM CPE/Ibl, OCO3HAHHE
rJI00aJbHOTO  XapakTepa  AKOJOTHMYECKUX
pooem;

- IUIAHUPOBAHKE M OCYIIECTBICHHE JACHCTBHIA B
OKPYIKAIOIIIeH Cpe/ie Ha OCHOBE 3HAHHUS IIEJIeH
YCTOUYHUBOTO Pa3BUTHSI YeJI0BEUCCTBA,;
AKTUBHOE HEMPUATHE ICHCTBHUH, TMPHHOCSIINX
BpEJI OKPY’KaroIei cpesie;

- yMEHHE IIPOTHO3UPOBAThH
HeOJIaronpusITHbIE JKOJIOTUYECKUE
MIOCIIEICTBUS NPEAPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPALLATD UX;

- pacLLIUpeHHe  OIbITa JEATEIIbHOCTU
JKOJIOTMYECKON HAIIPABIEHHOCTH;

- OBJIQ/ICHUE HaBBbIKAMU yueOHO-

HCCIIEN0BATENECKOM, MTPOEKTHOU U COIUATBLHOM
JIeSITeTIbHOCTH

- copmMupoBaTh MpeaCTaBICHUS:
0 XUMHYECKOM COCTaBJIAIOIICH
€CTECTBEHHOHAY4YHON KapTUHBI
MHUpa, POJIH XUMHUHU B TO3HAHUH
SBJICHUI [IpUPOABL, B
(GOopMHpPOBAaHUN MBIIUICHUS H
KYJIBTYpBI JIMYHOCTH, ee
(YHKIIMOHATBHOW TPaMOTHOCTH,

HEOOXOMUMOW IS pEIICHUs
MIPAKTHYECKUX 3a1a4n
SKOJIOTUYECKH  OOOCHOBAHHOI'O

OTHOILIEHHUSA K CBOEMY 37I0POBBIO
U IPUPOJHOM Cpee;

- yMeTh CcoONoJaTh MpaBHiia
HKOJIOTMYECKU 11€1eCO00Pa3HOro
MOBEJICHUS B OBITY U TPYIOBOU
JeSTENbHOCTH B LEJIsIX
COXpPaHEHMsI CBOETrO 3/I0pOBbsSI U
OKPY>KAIOILEN ITPUPOTHON CPENIBI,

YUUTHIBATh OIaCHOCTh
BO3/CHCTBUS Ha JKABBIE
OpraHu3MbI OIpEeIEeTICHHBIX
BEIIIECTB, TIOHUMAs CMBICTT
ToKa3aresst MpEIEeIIbHON

JIOITyCTUMOW KOHIICHTPALUH

[1K 3.1 BEITOIHATE
TEXHOIOTHYECKIE
MIPOIIECCOB
CTPOUTEIILCTBA
ABTOMOOMIIBHBIX
JIOPOT ¥ a3POJIPOMOB

— CTpOUTH, COACPKATbL W PEMOHTHUPOBATH
aBTOMOOWJIbHBIE JOPOTH, TPAHCIOPTHHIE
COOPYXXEHUS U a3POAPOMBI

—  CaMOCTOATENFHO (OPMHUPOBATH 339U U
OTpeNeNiATh CIOCOObl MX peleHHus B
pamKax npodeccuoHanbHOM

KOMIICTCHIIN U

— OCHOBHBIE TMOJIOXKEHUS IO
OpTraHu3aIuu
MIPOU3BOJICTBEHHOT'O
nporecca
peMoHTa U

CTPOUTEINBCTBA,
CoZIep KaHus
ABTOMOOMJIbHBIX JIOpOoT,
TPaHCIIOPTHBIX
COOPYKEHHI U a3pOIpOMOB
—  TIOPSIIIOK MaTepHaIbHO-
TEXHUYIECKOTO 00ECIIeUeHUS
0OBEKTOB  CTPOUTEIILCTBA,
PEMOHTA U COAEp KaHUSA

— KOHTPOJIb 3a BBIIIOJITHCHUEM




TCEXHOJIOI'MYCCKUX

onepauuin

MOPSIIOK obecrnieueHus
AKOJIOTMYECKOU
0e30macHOCTH npu

CTPOUTENIbCTBE, PEMOHTE U
COZIep)KaHUU
ABTOMOOMJIBHBIX JIOPOT |
a’poIPOMOB

HOPSIIOK OpraHHU3aIUuH
pabor WO oOecmedeHuro
0€30MacHOCTH JABHKCHUS

IIK 4.3 BrInoaaars
TEXHOJIOTHYECKHE
MPOIIECCHI o
PEMOHTY
ABTOMOOMJIbHBIX
JIOPOT M a3POJIPOMOB.

OLICHUBATh U AHAJIM3UPOBATH COCTOSIHUE
ABTOMOOWJIBHBIX JIOPOT M a’pOJIPOMOB U
UX COOPYKEHUN

pa3zpabaThIBaTh TEXHOJIOTHYECKYIO
MOCJIEIOBATEIBHOCTh  MPOIECCOB IO
COJZIEPKAHUIO pa3IMYHbIX THUIIOB

MOKPBITH M 3JIEMEHTOB O00YyCTpOICTBa
JIOPOT ¥ a3POJIPOMOB

OTpeNensiTh BUIBI PaboT, MOJyIeKaIIne
MPUEMKE U OLICHUBATb KAYCCTBO PEMOHTA
H COACPKaHUA aBTOMOOMILHBIX

OCHOBHBLIC ITpaBHJIa OLICHKU

COCTOSIHMS JI0por,
a’poIpOMOB u ux
COOPY’KEHHI,

Kkinaccuukanuioo paboT 1o
PEMOHTY M COAEPKAHUIO
aBTOMOOWJIBHBIX JIOpOT U
a’poIpOMOB

TEXHOJIOTUI0  paboT 1o
COZEPIKAHUIO
aBTOMOOWJIBHBIX JIOpOT U
a’poJpOMOB;
TEXHOJIOTHIO peEMOHTa
aBTOMOOWJIBHBIX JIOpOT U
a’poJpoMOB
IIpaBuJIa MIPUEMKHU u
OLIEHKM KauecTBa paboT
II0 PEMOHTY U COJEP>KAHUIO
aBTOMOOWJIBHBIX JIOpOT U
a’poJpoMOB

TEXHUYECKHUN yuer 51
MACIIOPTU3ALUIO
aBTOMOOWJIBHBIX JIOpOT U

a’poIPOMOB

B pesynbprare ocBOeHHs MporpaMMbl y4eOHOTO MpeAMEeTa pealnusyeTcs MporpaMmma BOCIUTAHMA,
HarpasJeHHas Ha (POPMUPOBAHUE CIIEAYIONIMX JIMYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 TlposiBnsitomniA aKTUBHYIO TPAXIAHCKYIO MO3UIUIO, IEMOHCTPUPYIOLIUN MPUBEPKEHHOCTh
MPUHIIAIIAM YECTHOCTU, TOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AaKTHUBHBIH M YYacCTBYIOUIUU B
CTy,Z[@H‘-I@CKOM 148 TeppI/ITOpI/IaHLHOM CaMOYHpaBJIeHI/II/I, B TOM 4YHCJIE Ha yCJIOBI/I}IX ,Z[O6p0BOJII>‘-IeCTBa,
MPOTYKTUBHO B3aWMOJICHCTBYIOIINN U yUYaCTBYIOIIUMA B IEATEILHOCTH OOIECTBEHHBIX OpPTaHU3aInH.




JIP 4 IlposBasitominii 1 I€MOHCTPUPYIOIIMM YBaXKEHUE K JIFOASIM TPYJa, OCO3HAIOLIUNA 1IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(POBOTO CIIEAA».

JIP 16 IIpuoOpereHue OOYYAOIMMHUCSA COIMUATBHO 3HAYMMBIX 3HAHUM O TpaBWIAX BEICHUS
HKOJIOTUYECKOT0 00pa3a jKM3HU O HOpMaxX M TPAJUIHSIX TPYIOBOW JEATEIHHOCTH YEIOBEKa O HOPMax M
TPaIUIUSAX TOBEJCHHS YEIOBEKa B MHOTOHAIIMOHATBHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 TlonyuyeHune 00y4JaroMMHCS BO3MOXHOCTH CAMOPACKPBITHS M cCaMOpeaTn3aIus JMYHOCTH.

JIP 30 OcymiecTBISOmMUNA TMMOUCK H HCIOJb30BaHUE WHGOpMAIMK, HEOOXOTUMOU s
3¢ GEKTUBHOTO BBITOIHEHHS PA3JIMYHBIX 33124, TPOPECCUOHATHLHOTO M IMYHOCTHOT'O Pa3BHUTHSI.



2 CTPYKTYPA U COAEPXKXAHUE YYEBHOI'O IIPEIMETA

2.1 O0bem yueOHOrO0 npeaMeTa U BUAbI yueOHOH padoThl

Buna yueOHoi# padoThI O0Bém B yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOI0 NpeaMeTa 72
B TOM YHUCIJIE:

OcHoOBHOe coiep:kaHue 72
B TOM YHUCIJIE:

JIEKITUH, YPOKHU 25
caMoOCTOsATEeNIbHAs padoTa 11
MPAKTUYECKHUE 3aHITHS 22
J1ab0paTOPHBIE 3aHIATHS 10

IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME

B T.4Y..

TEOpeTUIeCcKoe O0yueHue 25

IMPAKTUYCCKHUEC 3aHATUA 4
KOHTPOJIbHbIE Pa00ThI 1

B coomseemcmeuu ¢ yuyeOnvlM nianom no umoeam | cemecmpa ammecmayus
nposooumcst 8 hopme KOHMPOJILHOU PaboOMuL.

[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTn4yecKkMi IJIAH U COJlePKAHUE Y4eOHOI0 MpeaMeTa

1

4

HaumeHoBaHue pa3iesioB U TeM

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

O0BbeM
yacoB

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

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/1

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

1.1.1 OcHoBHBIE TOHATHS U 3aKOHBI HeOpraHudeckoi u obuieit xumun. [lepuoguyeckas
cucreMa xumudeckux 3nementoB /.M. MenaeneeBa. CTpoeHnue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemeHHas: MOJIeNb CTpOeHUs] aroMa. CHUMBOJIMUECKUN SI3BIK XUMHUU. XHMHYECKUN SJIEMEHT.
OnekTponHas KoHpwurypaips atoma. Kiaccudukamnms XumMudeckux siemMeHtoB (S-, p-, d-
3JIeMEeHTHhI). BaneHTHble 271eKkTpoHbl. BajgeHTHOCTb. DeKTpOoHHAs NPUpPOJa XUMHUUECKONU CBSI3H.
DNEeKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUECKOI CBsI3M (KOBAJEHTHAs, HOHHAS, METaJUTHYecKas,
BOJIOPOJIHAST) ¥ CIOCOOBI €€ 00pa30BaHMSL.

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

CamocrosiTeibHas padoTa odyuarommuxcs Nel

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




1 2 3 4
1.1. 2 IlpakTnyeckoe 3ansitue Nel Pemenue pacueTHbIX 3a7ad no teme: "OCHOBHBIE OK 01 OK 02
KOJIMYECTBEHHBIE 3aKOHBI U PacUeThl 10 YPABHEHUSM XUMUYECKUX PEaKIUil" 2 K13
JIP 2,4,16,23,30
1.1.3 IIpaktuyeckoe 3ansiTue Ne2 PemieHne SKCIEpUMEHTAIBHBIX 3a7ad 10 TEME: OK 01 OK 02
[Tepuoaunueckas cucrtema xuMudeckux anemenToB J[.M. Menneneesa. CtpoeHue atoma 2 I1IK1.3
JIP 2,4,16,23,30
1.1.4 MpakTuyeckoe 3anaTue Ne3d PernieHue >KCrepUMEHTAIBHBIX 3a/lay MO Teme: Turbl OK 01 OK 02
XUMHAYECKUX CBA3EN. THIEI KPUCTAIUIMYECKUX PEIIETOK 2 JIP 2,4,16,23,30
Pa3nen 2. Xumuueckue peakuumn 10/2
Tema 2.1 Tunmer xwummyeckux | 2.1.1 Knaccudukanus v THIIBI XMMUYECKUX PEAKIIMN HEOPTaHMYECKUX COSAMHEHHH OK 01 OK 02
peakiuii I1IK1.3
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
Knaccudukanus v THUOBl XUMHUYECKHX PEAKIHUNA C y4yacTHEM HEOPraHMYECKHUX BEIECTB.
CocraBneHne ypaBHEHUH peakLUi COEIMHEHMs, Pa3oKeHHs, 3aMelleHusi, oOMeHa, B T.U.
peaxkuuil TOpEeHNs, OKUCIIEHU-BOCCTAHOBJICHHUS. 5
YpaBHEHUsT ~ OKUCIIEHHA-BOCCTaHOBIEHMs. CreneHp  okuciaeHus.  OKuciurens u
BoccTaHOBUTENb. (COCTaBIE€HME M  YpPAaBHUBAHHE OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJIOM 3JIEKTPOHHOTO OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
IPUPOJIE, NPOM3BOACTBEHHBIX NTPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB.
CamocrosiTesqibHasi padota o0yuarommxest Ne2 1
AHanu3 u npeobpazoBaHue yueOHOM HH(OpMaIHH.
2.1.2 IlpakTuyeckoe 3ansitue Ne4 PelieHue 5KCIEPUMEHTAIBHBIX 3aJad MO TeMe: OK 01 OK 02
"OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PeakInuu' 2 I1K1.3
JIP 4,16,23,30
Tema 2.2 DuiekTposuTH4ecKas 2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH TpOIIecC. OK 01 OK 04
AUCCOMALMS U HOHHBIH 00MeH I1K1.3
JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuaJa
Teopus 37IEKTPONUTHYECKON Arcconranuy. MIOHBI. DIEKTPOINUTHI, HEAIEKTPOIUTHL. Peaknun 2

noHHoro oomena. CocTaBlieHHE peaklMii HOHHOT0 0OMEHA MyTeM COCTAaBJICHMsSI MX MOJHBIX U
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COKpAIlCHHBIX HOHHBIX ypaBHEHHUI. KHCIOTHO-OCHOBHBIC peakivy. 3aJaHusl Ha COCTaBJICHUE
HMOHHBIX PEaKIIHil.

[IpakTHUecKkoe UCIOIB30BaHUE PEAKIIMI HOHHOTO OOMEHA U THAPOJIN3a B TEXHOJOTUYECKUX
npoueccax »KeJIe3HOL0POXXHOT0 TpPaHCIOPTa. [TousTHs: rajJjbBaHOCTETHS,
raJibBaHOIJIACTHKA, UX IPAKTHUYECKOE 3HAYEHHE B KeJIE3HOJOPOKHOM XO03AUCTBE.

CamocrosiTeibHasi padoTa o0yuaronuxcsi Ne3

AHanmu3 u mpeoOpazoBaHue ydeOHOU mHPopMmanuu. [loaroToBka cooOmeHU Ha TeMy IO
BbIOOpY: [IpakTHueckoe NPUMEHEHHUE 3JICKTpoJiu3a: paHUHUPOBAHHE, TalbBAaHOILIACTHKA,
raJIbBAHOCTETHSI.

2.2.2 JlabopatopHoe 3ansTHe (padora) Nel "lccrnenoBanue CBOMCTB 3IIEKTPOJIUTOB.
Omnpenenenne pH cpenst pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOHAIIN"

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

2.2.3 JlaGopaTopHoe 3ansaTue (padora) Ne2 "Peaxyu nonnoro oomena. ['maponus comneit”

OK 01 OK 04
I1IK1.3
JIP 4,16,23,30

Paznen 3. CTpoenne u CBOHCTBA HEO

raHH4eCKHuX BelecTrB

712

Tema 3.1 Knaccuduxkarus,
HOMEHKJIATypa 5 CTPOCHHE
HEOPraHMYECKUX BEIIECTB

3.1.1 OCHOBHBIC KJIACCHI CI0KHBIX HEOPTaHUYCCKUX CO€IUHEHMI.

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

Conep:xanue yueOHOro MaTepuaJia

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus Heopranuueckux Bemiects. [IpocTeie u
cloXxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCH[BI, THUAPOKCHUIB,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWMYECKHX BEIIECTB. ATperaTHble COCTOSIHHS
BenlecTBa. Kpucrannmueckre n amop@Hble BElECTBA. THIBl KPUCTAIIUYECKUX PELIETOK
(aToMHasi, MOJIEKyJIIpHasi, MOHHAs, METa/NInuecKas). 3aBUCUMOCTh (PU3UUYECKUX CBOMNCTB
BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH. 3aBUCUMOCTh XHMHYECKOW AaKTUBHOCTH
BEIIECTB OT BHJA XUMHUYECKOW CBS3M M THUIA KPUCTAUIMUECKOW pemeTku. [IpuauHb
MHOr000pa3usi BEIIECTB

CamocrosiTeibHas padota odyuarommxcs: Ned
Ananus u npeobpazoBaHue yueOHOM nH(OpMAIHH.

3.1.2 TIlpakTtuyeckoe 3aHsaTHe Ne5S  PemeHue  NpakTHKO—OPHEHTHPOBAHHBIX
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe: UucThle BelecTBa U cMecH. J(ucnepcHble CUCTEMBI.

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




1 2 3 4
Tema 3.2  ®wusuko-xumumdeckue | 3.2.1  IIpakTuyeckoe  3ansatue Ne6  PemieHue — MpakTUKO—OPHUEHTHPOBAHHBIX OK 01 OK 02
CBOMCTBAa HEOPraHUYECKHX BEIIECTB | SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM: "Meramisl"; "Hemeramib" I1IK1.3
JIP 4,16,23,30
CamocrositenbHas padora odyuyarommxcs Ned
Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUNl HAa CBOICTBa, COCTaB, IOJyY€HUE W
0e30IacHOe HCIIOJIb30BaHHE HEMETAUIOB B OBITY M MPAKTHYECKOW AEATEIHHOCTH YEJIOBEKA.
[TonroroBka cooOmeHuit Ha TemMy 1o BbIOOpy: IlpumeneHue HemeTamsioB B
JKEJIE3HOAOPOKHOM X03s1cTBe. [IpaBuiia nepeBo3KM HEMETAIUIOB 110 JKEJIE3HOU JOpOTe.
[ToaroroBka K UTOrOBOM KOHTPOJLHOM paboTe Mo KilaccaM HEOPTraHMYEeCKHX COCTUHEHHIA: 1
XHUMHYECKUE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKUX BeEUIECTB (OKCHJIOB,
TUAPOKCUOB, KHCIOT, COJled U Jp.). 3aKOHOMEPHOCTH B H3MEHEHHU CBOWCTB IMPOCTHIX
BEIIICCTB, BOJOPOIHBIX COCIMHEHWH, BBICIIMX OKCHIOB U TUIAPOKCHIOB. MaeHTHdHKaIus
HEOPraHMYECKUX BEIIECTB C HCIOJBb30BAaHHMEM UX (DU3UKO-XMMHUYECKUX CBOMCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKIU
Tema 3.3 Nnentudukanus | 3.3.1 ['eHeTHUECKas CBSI3b HEOPTaHUYECKUX COCTMHCHUI OK 01 OK 02
HEOPraHWYECKUX COCIUHEHUI Hrorosasi konTpoJibHasi padora Nel IIK1.3
JIP 4,16,23,30
Hmoz | cemecmpa: MaxcumanbHas yaeOHast Harpy3ka (BCero) 30
OO0s3arenpHast ayTUTOpHas yueOHast Harpy3ka (BCero) 25
IIPAKTUYECKNUE 3aHATUA 12
7TabopaTopHble 3aHATHS (PaObOTHI) 4
camocTosTelbHas paboTa 5
KOHTpOJIbHas paboTa 1
Pa3nea 4. CtpoeHue U CBOMCTBA OPraHNYeCKUX COeIMHECHU I 28/4
Tema 4.1 Knaccudpukanms, | 4.1.1 TTonstue 06 opraHnYecKUX BEIIECTBAX, MX MPUMEHEHNE Ha KeJle3HoU jgopore. Teopus OK 01 OK 02
CTPOECHHE " HoMmeHkiarypa | A.M. Bytneposa. Knaccudukarms opraHndeckiux BeiecTn I1K1.3
OpraHNYeCKHUX BEIIECTB JIP 4,16,23,30
Coaep:xanue yueOHOIro MaTepuaJa 2

[losiBieHWe W pa3BUTHE OPraHUYECKOW XMMHM Kak HaykW. I[Ipeamer opraHu4eckoll XUMHH.
Mecto M 3Ha4€HHE OpPraHMYECKONW XMUMHHM B CUCTEME €CTECTBEHHBIX HAyK. XHUMHYECKOE
CTPOCHHE KaK NOpANOK COEJUHEHHs AaTOMOB MOJEKYJ€ COIJJaCHO HMX BaJEHTHOCTH.
IIppuMeHeHHEe OpraHMYecKUX BELIECTB Ha oKele3Hou jopore. Ilosmoxenus Tteopuun
XUMHUYECKOTO CTpoeHus opranudeckux coeawHeHuit A.M. BytnepoBa. Yriepoansiii ckener
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OPraHN4EeCKON MOJIEKYJIbI 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOI'O CTPOCHUSI MOJIEKYIL
M3omepust u wu3omepsl. llonatne o QyHKuMoHanmbHOW Tpymme. Pamukan.  [Ipuximms
K1accu(UKaUM OpraHUYEeCKUX COeIUHEeHHH. MeayHapoJHas HOMEHKJATypa WM IPUHLMIIBI
HOMEHKJIATypbl OPIraHUYECKUX COEAMHEHU.

CamocrosiTe/ibHasi padoTa odyuaronuxcsi Ne6

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mHGpopmanuu. [loaroroBka cooOmieHMid Ha
TeMbl 10 BbIGOpY: JKusHp u gestenbHocth A. Kekyme. JKusup u mestensHOCTh M.
bepuenunyca. Kusnb u nestensHocts @. Bemnepa.

Tema 4.2 CpoiicTBa OpPraHUYECKHX
COCIMHEHU I

4.2.1 AnxaHbl: COCTaB, CTPOECHUE, TOMOJIOTHYECKHUM PS. OK 01 OK 02
I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOIro MaTepuaJa

[TpenensHble yriaeBoaopoabl (ajaKaHbl M LUKIOANKaHbl). OCoOEHHOCTH Kiaccu(UKaLuu U

HOMEHKJIATYpbl, H30MepHs, (PHU3HUECKUE CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIIOCOOBI

noiay4yeHus. I'opeHue MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TeIUIa B

IPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIJIEBOJOPOIOB, HAX0XK/IEHUE B IPUPOLE

Y IPUMEHEHUE AJIKAHOB.

4.2.2 TIpakTudeckoe 3ansitue Ne7 PemieHue OSKCIIEPUMEHTAIBHBIX 3aJad [0 TEMeE:

"CpaBHHUTENbHAS XapaKTEPUCTHUKA METaHA U TaHa"

Conep:xxanue yueOHOro MaTepuasa

XKunkue yriaeBogopossl (O€H3MHBI, KEPOCHHBI, COJSIPOBBIE Macia, Ma3yT) - B KadecTBe OK 01 OK 02

TOPIOYET0 B JIBUTATENSAX BHYTPEHHEIO CTOPAHMS ITOABUKHOIO COCTaBa YKEJIE3HOAOPOKHOTO IIK1.3

TpaHcnopTa. TBepzable yriaeBogopoAsl (mMapaguHbl) — KOMIOHEHTBI JKHUIKUX CMas3oK, JIP 4,16,23,30

UCIONB3YEMBIX JUI CMa3Kd TPYUIMXCA Y3J0B TEIJIOBO3HBIX JIBUraTelied, OCEBBIX

MOJLIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. | 'alOreHNpON3BOAHBIE YIIIEBOAOPOIBI -

B KaUECTBE XJIa/Iar€HTa B pePpU>KEePaTOPHbIX BarOHAX.

4.2.3 Anxensl, ankaauensl. CocTaB M 0COOCHHOCTH CTPOEHUS OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Coaep:xanue yueOHOIro MaTepuaJa

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KiacCUUKAMUA U
HOMEHKJIATypbl, HW30MepHsi, (U3MUECKHe CBOMCTBA, XHWMUYECKHE CBOWCTBA, CIIOCOOBI
nonyudeHus. ['opeHue aleTuieHa Kak HMCTOYHHMK BBICOKOTEMIEPATypHOTO IUITAMEHHU JUIS
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CBapKM U pe3ku MeTaioB. [lpakTuueckoe IPUMEHEHHME aJKEHOB M aJKaJUEHOB B

JKEJIE3HOAOPOKHOM XO3SIMCTBE

CamocTrosiTe/ibHasi padoTa odyuyarouuxcsi Ne/

[Toxbop, ananu3 u npeodpazoBanue yueOHONH HHPOPMAIIH.

4.2.4 IlpakTuyeckoe 3aHsTHe Ne8 PemieHue 5SKCIEpUMEHTAIBHBIX 3a/ad IO TEME:

"IlosrydyeHne 3TUIIEHA U U3YyUYEHHUE €ro CBOMCTB"

Conep:kaHue y4eOHOT0 MaTepuaJa OK 01 OK 02

IIpuMeHeHHs TONMMEPOB HA MPEANPUATHAX KEJIE3HOMOPOKHOIO TpAaHCIOpTa  JIA IIK1.3

3JIEKTPOU3OIISILIMY, PYKAaBOB TOPMO3HOW CHUCTEMBbl [O€3/10B, IPUBOAHBIX PpPEMHEM, JIP 4,16,23,30

H0OHHUTOBBIX  COCYJOB aKKyMyJISITOPOB, JeTajed W  3alUTHBIX MOKPHITHH  Ha

KEJIe3HOIOPO’KHOM TpaHCIOpTe

4.2.5 Tlpaxktuueckoe 3anHsaTHe Ne9 PemieHue HKCIEpUMEHTANBHBIX 3a/Ja4 IO TEMe:

"ALIETHIJICH U €ro ToMoJoru" (AJIKHHBI)

Conep:xxanue yueOHOIro MaTepuaJa OK 01 OK 02

[TpruMeHeHne noauMephl Ha OCHOBE ITPOM3BOIHBIX AJIKWHOB B KQUE€CTBE M3O0JISALMU 3aLIUTHBIX I1K1.3

000J104€K KaOeNbHbIX U3AEIUN U IPOBOJOB, BHYTPEHHEN OTAEJIKH MACCaXXKUPCKUX BaroHOB U JIP 4,16,23,30

BaroHOB JJIEKTpomnoe3noB. IIprMeHeHHe aneTnaeHa M €ro roMoJIOrOB Ha MNpPEANPUATHAX

JKEJIE3HOJJOPOKHOTO TPAHCIIOPTA.

4.2.6 Apennl. CocTaB, CTPOECHHUE, NTOJTyUYEHHE OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa

OcoOeHHoCTH KJIacCU(PUKAMM W HOMEHKJIATyphl, H30Mepusi, (u3nueckue CBOUCTBA,

XMMHUYECKHE CBOMCTBa, CrocoObl moiydeHus. IIpuMeHeHHe apeHOB M HMX TOMOJIOTOB Ha

OPENNPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMAaTHYECKUX

YIIEBOIOPOAOB. S TOXMMHUKATEI.

4.2.7 Tlpaktudyeckoe 3aHsaTHe NelQ Pemenuwe SKCIepUMEHTANBHBIX 33Ja4 IO TEMeE:

"CpaBHHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"

Conep:xxaHue yueOHOro MaTepuaJia OK 01 OK 02

OpnHoaTOMHBIE CHUPTBI — Kak OCHOBA JIAKOKPACOYHBIX MAaTEpUaJIOB HaXOASIIUX CBOE I1K1.3

NPUMEHEHHUE B KEJIE3HOJAOPOKHOM XO3sMCTBE (Kpacka ajisi MOKPBITHS MACCAKUPCKUX H JIP 4,16,23,30

T'PY30BbBIX BAaroHOB; HHaCTI/I(I)I/IKaTOpLI, NpuUMCHsACMBIC B CBCTO-, TCEPMO-, MOPO30-,
BJIArOCTOMKUX JCTAJIAX TIOJABHXXHOI'O COCTaBa U T.}I.). HpI/IMeHeHI/Ie OTUJICHTJIMKOJIA U
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[JIMIEpUHa B KadyecTBE AaHTU(PHU30B B paJuaTOpax CHCTEM OXJIAXKJIEHUS JBUraresien
BHYTPEHHEIO CrOpaHMs; TUAPABIMYECKUX, TOPMO3HBIX M 3aKaJIOYHBIX JKMJIKOCTEH B
IOJBMKHOM  COCTaBE  JKEJIE3HONOPOXKHOro  TpaHcmopra. IIpakthueckoe  3HadyeHME
apOMATHYECKUX CIUPTOB M MX MPOU3BOJHBIX B JKEIE3HOLOPOKHOM XO3AMCTBE. Y CIOBHS
IIEPEBO3KY CIIMPTOB I10 XKeJIEe3HOU aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM X03sicTBe. [IepeBo3ka apoMaTUYECKUX CIIMPTOB 110 KEIE3HOM J0pore,
MapKUpPOBKA IPY30B.

4.2.8 Anpneruapl. Kap6oroBeie kuciioTsl. CocTaB, CTpoeHUE, KiIacCUUKAIIHS

OK 01 OK 02
I1IK1.3
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

OcoOeHHoCTH KJIacCH(PUKAIIMM W HOMEHKIATYphl, H30Mepus, (pHU3MYecKHe CBOWCTBA,
XUMHYECKHE CBOMCTBA, CIOCOOBI MONTydeHus. Mblia KaK COJIU BBICIINX KapOOHOBBIX KUCIOT,
ux momomiee aericreue. CiiokHbIe Y3QHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTesibHasi padoTa o0yuarommxes Ne8

[Ton6op, ananu3 u mpeodpazoBanue ydeOHOW WH(popmanuu. [loaroroBka cooOmIeHHMA Ha
TEeMy 1O BBIOOpY: MypaBbHHAs KUCIIOTa B MPUPOJIE, HayKe W Npom3BojacTBe. Vcropus
YKCycCa. HpaKTI/I‘IGCKOG SHAYCHUC AJIBJACTHAOB W HUX IPOHU3BOJHBIX B KCJIC3IHOAOPOKHOM
xo3siicTBe. [lepeBo3ka ampaerMmoB MO  JKEJIE3HOW J0pore, MapKUpOBKa TpPy30B.
HpaKTI/I‘-IGCKOC 3HAYCHUC Kap6OHOBI>IX KHCJIOT MU HX IMPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCJIOT IO JKEJE3HOH Iopore, MapKHpOBKa IPY30B.
HpaKTI/I‘-IGCKOG SHAYCHUEC )KUPOB U UX IMMPOU3BOJHBIX B KCJIC3HOOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTtopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa anpAeru10B 1 KAPOOHOBBIX KUCIOT"
Conep:xxanue yueOHOro MaTepuasa

MypaBbUHBI ~ ajbAeru]y Kak  KOMIIOHEHT  OakeIMTOBOrO  Jlaka,  SBJISIOLIMMCS
AHTUKOPPO3HOHHBIM IMMOKPBITUEM [JII BAaroHOB. TexcTonUT Kak OCHOBa JUIA HU3T'O0TOBJICHUA
3yOuaThIX KOJIeC, BKJIAJbIIIed TMOJIIMIHUKOB, a TakXke KaK 3JEKTPOU30JIATOP.
AcOOTEKCTOIIUT KaK KOMIIOHEHT JJId U3TOTOBJICHUA TPYIIUXCS JleTaJIeﬁ JHUCKOB CICIIJICHUA U
TOPMO3HBIX KOJIOZIOK Ha JKEJe3HOJOpPOKHOM TpaHcrnopre. llpumeHeHue aneroHa B
JKETIE3HOOPOKHOM X03siicTBE [[prMeHeHune 1maBeneBor KUCIOThI 111 OUUCTKA METAJIOB OT
P’KaBUMHBI U HAKUIH, B TOM YHUCIE M B KOTJaX JOKOMOTHBOB. [lepeBo3ka M MapKuUpOBKa
AJTBJCTHUJIOB U KAPOOHOBBIX KHUCJIOT IO KEJIE3HOM JTI0pore

OK 01 OK 02
OK 04
[1K1.3

JIP 4,16,23,30

4.2.10 Ilpaktuyeckoe 3aHaTHe Nell PemieHue HSKCHEpUMEHTAJIBHBIX 3aJad IO TEME:

OK 01 OK 02
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"Cnoxusie 3¢upsl. XKupsl. [Tlorstue o CMC"

ConeprxaHue y4ueGHOro MaTepuaJia

ByTunaneTaT Kak KOMIOHEHT NeHTadTa/leBbIX 3MaJied, UCI0JIb3yeMbIX /IS OKPaCKH
NAacCaKUPCKUX  BAaroHOB U JIOKOMOTHUBOB;  3JIEKTPOU3OJISIUOHHBIX  JIAKOB,
NpUMeHsIeMbIX MPHU PEMOHTE TSATOBbIX JBUraTesied. JKupel Kak MPOAYKT MHUTAHHUSA W
XUMHYECKOE CBIphC. 3aMeHa JKHPOB B TEXHUKE HEIUIIEBBIM ChIpheM. MBbLJIA BBICHIUX
)KUPHBIX KHUCJOT KaK 3aryCTUTeJM B IJIACTUUYECKHMX CMa3KaX, NpPUMEHsSeMbIX B
pa3/IMYHbIX MeXaHM3MaxX /il CMa3KU MOJIIMIIHUKOB, 3y6YaThIX KOJieC, BAHTOBBIX U
LeMHbIX Mepeaay, LAapHUPHbIX CoeJUHEHUN U Ap. CHHTETHYECKHE MOIOIINE CPEICTBA
(CMC): 1oCcTOMHCTBA U HEAOCTATKH.

[1K1.3
JIP 4,16,23,30

4.2.11 AMuHBI. AHUINH

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

Conep:xxanue yueOHOIro MaTepuaJia
OcoOenHocTy KiIacCU(PHUKAIMM W HOMEHKIATYphl, H30Mepus, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MTOJTYICHHUS.

CamocrosiTesqibHasi padota o0yuarommxes Ne9

[TonGop, ananu3 u mpeoOpazoBaHue yueOHOU uHoOpmaruu. [loaroToBka coobuieHU Ha
TeMy 1o BbiOopy: JKuswp u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KpacHUTEINH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB W HUX IPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3STUCTBE.
ITepeBo3Ka aMHHOB I10 JKE€JIE3HOM opore, MapKUpPOBKA I'PY30B.

4.2.12 JlabopaTopHoe 3ansiTue (padora) Ne4 "AwmuHOokucioTel. benmku. PacrnosnaBanme
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuasa

KanpoH — kak KOMIOHEHT BHYTPEHHEW OTJENIKU MOJBMKHOTO cocTaBa. [IpumeHeHune kies Ha

OCHOBE I0JIMaMHUJa B BArOHOCTPOCHUH VIS CKIEMBaHMS. MHUIOpa-nmoporiacT — Kak OCHOBA
JUTSE  TETUIOM3OJIALIMYA HM30TEPMHUYECKHX, MACCAXHUPCKUX U pedprKepaTopHBIX BaroHOB.
TexHuyeckuil BOWJIOK KakK MPOKIAJ0YHBbIA MaTepuayll B OyKcax INpU PEMOHTE BaroHOB U
JIOKOMOTHBOB. 3HAUYCHHE aMHHOKAIIPOHOBOW W aMHWHOMHAHTOBOW KHCJIOT JJIi OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWMHYECKHE BOJOKHA H HX
MIPUMEHEHNE HA JKEJIE3HOAOPOKHOM TPAHCIIOPTE.

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

Tema

4.3

Wnentudukarus

4.3.1 JlabopaTopHoe 3ausiTHe (padoTa) Ne5 "CpoiicTBa yrieBoioB"

OK 01 OK 02




1 2 3 4
OpraHN4YeCKHUX BEIIIECTB, ux | ConepskaHnue y4eOHOT0 MaTepuaJia OK 04
3Ha4YeHUE U MpUMeHeHue B ObIToBOM | [IpuMeHeHne mpeccoBaHHOM APEBECHHBI IS BKJIAABIIECH MOAIIUITHUKOB, BTYJIOK, OMOPHBIX I1IK1.3
YU TPOU3BOJICTBEHHOU JEATEIIBHOCTH | IUIUT, W3TOTOBJICHMS IIECTEPEH IMOJBHUKHOTO COCTaBa KEJIE3HOJAOPOKHOTO TpaHCIOPTA. JIP 4,16,23,30
yenoBeKa YTIeBoibl M MX POJIb B JKUBOU Ipupoje. Pa3BuTne caxapHoi NpOMBIILIEHHOCTH B Poccun.
4.3.2 Ponp xumMuu B O0OCCHEYCHHHM OKOJOTHYECKOH, HSHEPreTHYEeCKOM U IHINEBOU OK 01 OK 02
0e30I1aCHOCTH I1IK1.3
JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuaJa 2
Ponp opranmyeckoll XMMHW B pEIICHHH TPOOJIIEM HHEPreTHYeCKOi Oe30macHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB 3SHEPruu
(ampTEepHAaTUBHBIE MCTOYHUKHM 3Hepruu). ONacHOCTb BO3JEHCTBUS HAa >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KIJIACCOB  (YIJI€BOAOPOABI, CHHPTH, (HEHOJIHI,
XJIOPDOPraHUYECKHE IPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI IOKa3aTels MpPeaesIbHO
JIONYCTUMOM KOHIEHTpaluu. YesoBeK B MHpe BeleCTB M MaTepuasioB. XMMUA U
3/l0pOBbe YyeJI0BeKa
Paznes 5. Knunernueckue u TepMOXHMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui 2/0
Tema 5.1 Ckopocts xumuyeckux | 5.1.1 TIpakTuyeckoe 3ansitue Nel? PemeHue >KCHEpUMEHTANbHBIX 33734 IO TEMeE: 2
peakuunii. XuMHYECKOE paBHOBECHE "CKOpOCTh XUMHUYECKUX PEAKINi. XUMUUYECKOe paBHOBecHe" OK 01 OK 02
Conep:xxanue yueOHOro MaTepuaJa I1K1.3
BydepHbie pacTBOpPBI B TEXHOJIOTUYECKUX Tpoleccax (MpU MEKTPOXUMHUYECKOM HAHECCHUU JIP 4,16,23,30
3aIIUTHBIX TIOKPBITHIA, B IPOU3BOJICTBE KPACHTEIICH)
Pa3nen 6. PacTtBopsl 2/0
Tema 6.1 Ilonarue o pactBopax 6.1.1 IIpaktuyeckoe 3ansitue Nel3 PemieHue >KCHEpUMEHTANbHBIX 33734 10 TEMeE: 2
"PacTBOpbI, HCIIOJIb3yEeMbIE B OBITOBOM U MTPOU3BOJICTBEHHOM EATEIBHOCTH YesloBeKa" OK 01 OK 02
Conep:xxanue yueOHOro MaTepuaJa K13
IlepeBo3ka pasiaMYHBIX >KMJAKOCTEM IO JKEJIE3HOM Jopore. PacTBOpbI, MCHOJIb3yeMbIE B TP 4.16 '23 30
OBITOBOM, MPOU3BOJACTBEHHON JIEATEIILHOCTH YelOBeKa. PacTBOpbI, INpHUMEHsSEMble B T
JKEJIE3HOAOPOKHOM XO3SMCTBE
Pasnea 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEJIbHOCTH YeJIOBEKA 4/2
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeifmue nocTukeHuss XUMUYECKOM HAYKH U XUMUYECKOM TEXHOJIIOTUI OK 01 OK 02
MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07
YeJIoBeKa IIK1.3

JIP 4,16,23,30




2 3 4
Conep:kanue y4eOHOro MaTepuaa 2
Hogelimme nOCTMKEHHS XMMHUYECKOW HAYKM M XHMHUYECKOM TEeXHOJOruu. Poimb Xumuu B
00ecreyeHNH SKOJIOTMYECKOM, HHEPreTMYeCKOW M IHIIEBOM 0e30MacHOCTH, pPa3BUTHU
mequuuHbl. [lomck W aHanmu3 uHQOpMALMM O MNPUMEHEHUM XMMHYECKHX BELIECTB H
TEXHOJIOTUH ¢ yuyeroM Oyaymieil npodecCHOHAIBHONW NESTeIbHOCTH MO TeMaM: BaKHeHIme
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKIMOHHbIE MaTepHajbl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepuaibl Ul 3JEKTPOHUKH, INPUMEHSEMbIE B JKEJIE3HOJOPOKHOM XO34HCTBE (Hay4yHas U
yueOHO-Hay4Hasi JIUTepaTypa, CpelicTBa MaccoBoi nH(popmaruu, cetb iHTepHer)
CamocrosiTesibHasi padota o0yuarommxcs Nel0 2
CocraBnieHre ypaBHEHHH XUMAYECKUX PEAKIUH C yJacTHEM MPOCTHIX U CIOKHBIX OPTaHUYECKUX
BEILIECTB: MPEACIBHBIX W HENpEIEibHbIX YIJIEBOAOPOJIOB, apOMAaTHUYECKUX YIJIEBOIOPOJIOB,
KUCJIOPOJICOICPKAIMX M UX MIPOUXBOAHBIX.
7.1.2 Tlpome:xkyTouHasi aTrecTanus no qucuuiummne. J{uddepennupoBanuslii 3auet 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz || cemecmpa: MakcumanbHas yueOHast Harpyska (BCero) 42
OOs3aresbHas ay TUTOpHAs yueOHas Harpy3Ka (Bcero) 36
NPAaKTUYECKHE 3aHATHS 14
1abopaTopHbIe 3aHATHUS (PaOOTHI) 6
caMmocCTosiTeNbHas paboTa 6
nuddepeHIMpOBaHHBIN 3a4eT 2
Hroro: MakcumanbHas yueOHas Harpyska (Bcero) 72
OO0s3arenbHast ayTUTOpHas yueOHast Harpy3ka (BCero) 61
IIPAKTHYECKUE 3aHATUA 26
1abopaTopHbIe 3aHATHUS (PabOTHI) 10
caMOCTOsITeNIbHAas paboTa 11
KOHTpOJIbHast paboTa 1

HUmoeosas ammecmayus 6 popme nuddHepeHInpoBaHHOTO 3aUeTa




3. YCJ0BUSA PEATIM3ALUU TPOI'PAMMBI YYEBHOTI'O ITPEJIMETA
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH 0

Y4eOHbIl penMeT peanusyercs B yueOHoM kabuHete: JlabopaTopust XUMHUU U OUOTIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. ITocagounbie MeCTa IO KOJIUYECTBY OOYYAOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meroanueckue MaTepualibl 0 JUCLUIIIIMHE

4, Becpl ananutraeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Mozenu KpUCTAIUTMYECKUX PerEToK. (3 1mT)

7.CoopHbIii TpubOp A nosyueHus ra3os (1 mT.).

8.Ha6op Ne3 BC «I1lenoumn».

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop nHAMKATOPOB.

11. Habop niakaToB M0 HEOPraHUYECKONH U OPraHMYECKON XUMUH.

Texuuueckue cpedcmea 00yueHus:

-TB

- BUAICOMArHUTO(HOH

- KOMIIBIOTEP

Ayouosusyanvusie cpedcmea oOy4uenus:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble MCTOUHUKH YTI€BOA0poAoB. CHUPTH U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumus. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXKHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranuueckas xumus. Yactb 4. YraeBosl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconepikaliye opraHndyeckue BeriecTBa. bemku.
CuHTEeTHYECKHE BBICOKOMOJIEKYJIISIpHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «IlIkonbHbIi XumMudeckuii axcnepuMeHT 150 MUHYT.

3.2. UnpopmannoHHoe obecnedeHne peain3aluu NporpaMmbl

Ilepeyenb pexoOMeHAyeMbIX Y4eOHBIX W3JIAHUH, JONOJHUTEIbHOH JIMTEPATypPbI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBLIX 0M0IHOTEYHOT0 (POHIA:

3.2.1.0cHOBHbIE HCTOYHUKH:
1. Audunorenosa M.B. Xumus: y4eOHHK W TPAKTUKYM JUIsI CPEIHETO MPOQPECCHOHATIBHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. TlonkoB.- 2-e u3z., Ucnp. U JIOM. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

3.2.2. 10110, THUTEIbHbIE UCTOYHUKM:



1. T'ycesa, E.B. Xumus nns CIIO.: yue6.-metoz. mocodue / M.P. 3uranmmuna, /.M. Kynukosa;
Kazan. Ham. uccnen. texnon. yH-T; E.B. I'ycea .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamenus: 14.03.2025) / - Pexxum noctymna: i aBTOPH3. MOJb30BATEIICH.

2. YepnukoBa H.IO. Xumusi B AOCTymHOM H3JI0OKEHHMH: yueOHoe mocoome s cro / H.IO.
YepHukona.- 2-¢ usl., crep.- Cankr-Ilerepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcer: omextponsbii //  Jlamb: o2nexTpoHO-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 (nara ob6pamenus: 14.03.2053) / - Pexxum nocrtyma: amis
ABTOPH3. MTOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. Hay4Ho-momynspHbIil MPOEKT «DJIeMEHTHI OONbIION HayKu « ((pU3MKa, XUMHS, MaTEeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocT Hayku, KHHWTH, HAyYHO-TIOIYJISIPHBIC

CTaThbH, JEKIHH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - nexmuu mo XMMuM Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum nocTyma: CBOOOIHBIIA.

2. CaiiT Hay4HO-TIOMYJIAPHOTO KypHaiga «Xumusi ¥ 3u3Hb». https:// gotourl.ru/4785 Pexum
JOCTyTIa: CBOOOTHBIH.

3. CaiiT 0 XMMHHU: KJIacCHYECKHE YUEOHUKM, CIPABOUYHUKH, SHUUKIONEIUHU, TOUCK
OPraHMYECKUX W HEOPraHMYECKHX pPEeakKIuii, COCTaBICHUE ypaBHeHHU peakuuid. https:// www.
Xxumuk.ru/ Pexxum goctyma: cBOOOHBIA.

4. Tlnardopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUN U BUICO-KOH(PEPEHIUH. [DIeKTPOHHBIN

pecypce]. Pexxum moctyma: https://zoom.us/.

5. DOmnextpoHHas uH(OpManMOHHO-OOpa3oBaTenbHas cpepa Ha miaatrgopme  Moodle.

[DnekTponHbIii pecypc]. Pexxum noctryna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecre4eHust


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O IIPEIMETA

KOHTpOJ'IB U OLCHKa Ppe3yjbTaTOB OCBOCHUMA O6H.[CO6p330BaTeJ'II)HOFO nmpeameTa

pPacKpBIBAIOTCA Yepe3 MPEIMETHBIE pPe3yJbTaThl, HAMpaBICHHBIE Ha (OPMHUPOBAHUE OOIIMX
KOMITETEHIIMI 10 pa3/ielaM ¥ TeMaM COJIepKaHusl yueOHOro MaTepuania.
[TpomexyTtounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a9eTa.

O6uue komnerenun (OK), Pasznen/Tema THII OIIEHOYHBIX
JIMYHOCTHBIE pe3yabTaTsl (JIP) MepOoNpHUATHIA
OK.01 Pl: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBJICHHC
K 1.3 P3: Tema 3.1 XUMHUYECKUX (POpMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanuss Ha UCIOIb30BaHUSA
JP 2,4,16,23,30 4.3 XUMHUYECKONM CHUMBOJIUKM H
P5: Tema 5.1 Ha3BaHUH COCIWHECHUH  II0
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHApOIHOTO COr03a
TEOPETHYCCKOM M TIPUKJIIATHOM
XUMHH u TPUBUATBHBIX
Ha3BaHUN IJIS COCTaBIICHUS
XUMHYECKHUX (POPMYIT;
- 3aciaymuBaHuEe COOOIICHHIA
1 OIICHKA WX MOATOTOBKH;
- PesynmbraT  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PadoT;
- Pesynbrar  BBIMOJTHEHUS
MPAKTUIECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIaHus;
- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciaymmMBaHuEe COOOIIEHUM
K 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX HOATOTOBKH;
3.3 - 3ajaHusg Ha MCIOJIb30BaHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOH CHMBOJMKH W
4.3 Ha3BaHUH  COCIWHEHUH  II0
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUUECKOU U IIPUKIIATHON
XUMHU u TPUBHUATBHBIX

Ha3BaHUH IS COCTaBJICHUS
XUMUYECKHUX (HOPMYIT;

- PesymbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIHBIX paboT

- PesympraTr  BBINIONHEHUS
MPAaKTUYECKON pabOThI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3aJlaHus;




- [Ton6op,
npeoOpa3oBaHue
nHpopmaruu

aHAM3 |
yueOHO

OK.04
IIK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN Onpoc

- 3acinymuBaHue COOOIICHUM
Y OLIEHKA UX MOJTr0TOBKH;

- 3afaHusl Ha MCIOJIb30BAHUS
XUMHYECKOM CHMBOJMKH U
Ha3sBaHUU COEOUHEHUU IIO
HOMEHKJIAType
MEXTyHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHH U TPUBUAIBHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX (POpMYIT;

- PesynbraT  BBINOJIHEHUS
BHEAYyIUTOPHBIX
CaMOCTOSITENIbHBIX paboOT

- PesynmpraT  BBINOJHEHUS
MPaKTUYECKON pabOThI;

- PegynmbraT  BBINOJHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- ITon6op,
npeoOpas3oBaHue
uHpopManuu

aHAM3 |
y4eOHOI

OK.07
K 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
uH(popMaluy,

aHaMM3 |
yueOHOi

5 HEPEYEHB UCITOJIB3YEMbBIX METO/1OB OB YUEHUSA

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

U3YYEHHOT0 MaTepHaa

5.2 AKTUBHEBIC H HUHTCPAKTUBHLIC. 3BPUCTHYCCKUC 6CCC,I[BI, JAUCKYCCHUH, prFJ’ILII\/'I CTOJI,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




