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1 HACIIOPT PABOYEI IPOr'PAMMBI YYEBHOW JUCHMUIIINHBI
OVl 12. XUMUS

1.1 Ob6aacTh npuMeHeHus1 padoyei MpPorpaMmmbl
PabGouas mporpamMma y4eOHOW MUCUMIUIMHBI SBISETCS YAacCThIO TMPOTPaAaMMbl CPEIHETO

(mosHOTO) 00MIEeTO 0OpazoBanusa 1o crnenuaidbHocTH CIIO 08.02.05 CTpoHWTEeNnbCTBO M AKCIUTyaTalUs
ABTOMOOMIIBHBIX JOPOT M a3POPOMOB.

[Ipu peanuzanuu pabodeil mporpaMMbl MOTYT HCIOJB30BAThCS Pa3IMYHbIE 00pPa30BATEIbHBIE
TEXHOJIOTHH, B TOM YHUCIIe AUCTAHIIMOHHBIE 00Pa30BaTEIbHbIC TEXHOIOTHH, JIIEKTPOHHOE O0yUEHUE.

PabGouas mporpamma yueOnHou mucuurummabsl OY .12 Xumuss MOXeT ObITh HCIOJb30BaHA B
npo(heCCHOHANBPHONM TMOATOTOBKE, MEPENOArOTOBKE U TIOBBINIEHHHM KBanudukamuu padbouux 1o
npodeccusim:

11140 AcdanbToOeTOHIIHUK;

11196 beroniuxk;

11889 JloposxHblii paboumii;

13509 MamunucT aBTOrpenepa;

13583 Marmmmnuct Oynpao3epa.

1.2 Mecto y4yeOHoii nucuuniaunbl B crpykrype OIIOII-IIIICC3:

OOmieoOpazoBarenibHasl ~ JUCIMIUIMHA —~ «XUMHSD» ~ W3ydaeTcss Ha  0a30BOM  YpOBHE B
0011e00pa30oBaTebHOM  IIMKJIE Y4eOHOrO IUIAaHA OCHOBHOW INPOQECCHOHAIBHOM  00pa3oBaTesbHON
nporpamMMbl  YKpynHeHHbIX TIpynn —creruanbHocTedt  08.02.05 CTpouTenbcTBO U AKCIUTyaTalus
aBTOMOOMJIBHBIX JIOPOT M a3POJIPOMOB.

TpynoeMKocTb TUCIMIUTHHBI « XUMUSD» Ha 0a30BOM YPOBHE COCTaBILIET 72 yaca, U3 KOTOpbIX 64 yaca —

6a30BbIii MOy b (6 pa3zenoB) U 8 yacoB — MPUKIAAHOM MoAyab (1 paszen), BKIIOYAIOMIMKA MPAaKTUKO-
OpPUEHTUPOBAHHOE COJIEP)KaHNE KOHKPETHON POo(ecCuu Win CIEeHaTIbHOCTH.
[puknagHoit Momynb BKIOYaeT oauH paszfaen. Pasmen 7 «Xumust B ObITy M HPOHM3BOJCTBEHHOM
JeSTeNIbHOCTH uesioBekay peanusyercs it cneruanbHocTH 08.02.05 CTpouTenbecTBO U AKCIUTyaTalus
aBTOMOOWJIBHBIX JOPOT U a’pOJPOMOB Ha MaTepuase, CBA3aHHOTO C HKOJOTMYECKOM 0e30MacHOCTBIO U
OLICHKOM  TIOCJTICJICTBUI  OBITOBOM M  TPOM3BOJICTBEHHOM JEATENIBHOCTH, [0 OTpacisiM  OymyIen
PO eCcCUOHATBHOM IeATETBHOCTH 00YUAIOIIXCSL.

1.3 IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOM M CUMIIJIMHBI:
1.3.1 eab yueOHON AUCITUTUIHHBI:

DOpMHUPOBAHUE Yy CTYACHTOB NPEICTABICHUS O XMMWUYECKOM COCTABJIIOLIEN €CTECTBEHHOHAYYHOU
KapTUHbl MHpAa KakK OCHOBBI MPHUHATHS PEUICHWH B KU3HEHHBIX W IPOU3BOJCTBEHHBIX CUTyalUsX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOAHOM Cperie.

3agaum JUCIMILIMHBI

1) chopmupoBaTh TOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUUESCKUX MPOIECCOB U SBICHHI
B OKPYXKalOLIEW cpele, LENOCTHOM HAy4yHOM KapTHUHBI MHpA, B3aUMOCBSA3M M B3aUMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABISATH (POPMYIIBI HEOPraHMYECKUX M OPraHUUSCKHUX BEIECTB, YPABHEHUS
XUMHYECKHUX PEAKIHN, OOBSICHATD UX CMBICII, THTEPIPETUPOBATH PE3YIbTAaThl XUMHUUECKUX SKCIIEPUMEHTOB,

3) chopMUPOBaTh HABBIKA TPOBEICHUS TMPOCTEHIINX XUMHUYECKUX OKCIEPUMEHTATBHBIX
UCCJIEZIOBAaHUN C COOJIOICHHEM TpaBH 0€30MacHOro OOpalleHUs] C BelecTBAMU U Ja0OPaTOPHBIM
00opy/T0BaHUEM;

4) pa3BUTh YMEHHs WCIIOJIb30BaTh HH(M)OPMAIMIO XHMHYECKOTO XapakTepa M3 PasIUIHBIX
HWCTOYHHUKOB;

5) cdopmupoBaTh yMeHHsS] TPOTHO3MPOBATH MOCIEACTBHS CBOCH JEATEIBHOCTH W XUMHYECKUX
MPUPOJTHBIX, OBITOBBIX U IIPOU3BOICTBEHHBIX MIPOLIECCOB;

6) chopmupoBaTh MOHUMAHKE 3HAYUMOCTH JIOCTHIKCHHH XMMHYECKOW HAYKH W TEXHOJOTHH IS
Pa3BUTHS COLMATIBHOM M TIPOM3BOZICTBEHHOM cep.
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- Ha3bIBaTh N3yUYEHHbIE BEIIECTBA 10 «TPUBUAIBHONY UM MEKIYHApPOTHOW HOMEHKIIATYPE;

- OINpEAENATh: BAJIEHTHOCTh U CTENEHb OKHMCIEHUS XUMHUYECKHMX 3JIEMEHTOB, THUIl XUMHYECKON
CBS3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpelbl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COCAMHEHUMH,
OKHUCJINTENb W BOCCTAaHOBMTEJb, NPHUHAUIEKHOCTb BEIIECTB K PA3IUYHBIM KJlaccaM OpPraHMYECKHX
COC/IMHEHHH;

- XapaKTEepU30BaTh: MIEMEHTHl MaJbIX NEPHUOI0OB 0 MX NOJOKeHUI0 B [lepuonuueckoil cucreme
.M. MenneneeBa; oO0ImmMe XUMHUYECCKHE CBOMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIAcCOB
HEOPraHMYECKUX W OpPraHMYECKHUX COCAMHEHUM; CTPOCHHME W XHMHUYECKHME CBOWCTBA HW3YyYEHHBIX
OPraHNUYEeCKUX COCIMHEHUN;

- OOBSACHSATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHUS; MPUPOJY XHUMUYECKOH
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON peakluuu u
MOJIOKEHUS XMMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

- BBINOJIHATh XMMHMYECKUN HKCIEPUMEHT MO PAcHO3HABAHHUIO BaKHEMIINX HEOPraHMYECKHX U
OpPraHMYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBIN MOMCK XUMUUECKONH HH(POPMALIMK C UCTIOTIB30BAaHUEM Pa3IMUHBIX
UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HU3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCIIOJIb30BaTh KOMIbIOTEPHBIE TEXHOJOTHH I 00pabOTKU U Meperadll XUMUYeCKoH HHPOpMAIK U ee
NpEeCTaBICHUS B PA3IUYHBIX (POPMAX; HCIIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHYECKON
JESTEIbHOCTH W TOBCEJHEBHOM KHU3HU JUIS: - OOBSCHEHMS] XMMHUYECKHMX SIBICHUH, MPOUCXONAIIUX B
npupoae, OBITYy ¥ Ha MPOU3BOJICTBE; - OINpPEIEICHUS BO3MOKHOCTU MPOTEKAHUA XUMHUYECKUX
MPEBpaLICHHUH B Pa3JIMUHbIX YCIOBUSAX U OLIEHKH UX MOCIIEICTBUM;

- DKOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPY XKAIOIIEH Cpelie;

- OLEHKU BIIMSHHUS XUMHYECKOIO 3arps3HEHHUs OKPY’Kalollell cpelpl Ha OpraHu3M YeloBeKa U
JIpYTrHe )KUBbIE OpraHU3MBI;

- Oe3omacHOro ooOpamieHus ¢ TOpPIOYMMH M TOKCHUYHBIMU BeELIECTBAMH, JAaOOPATOPHBIM
o0opyaoBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JJaHHON KOHIIEHTPAIIMHU B ObITY U Ha IIPOU3BOJICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOM HMH(OpMaIUH, MOCTyNaroIeld M3 pasHbIX
HCTOYHUKOB;

- [OHMMaThb  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBI C  OCOOCHHOCTAMHU  Hpodeccun
npoeccuoHaIbHOM NesSTEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHON y4eOHOM THCIUIUINHE.

3HATh:



- BAXKHEWIIME XMMHUYECKUE IOHATHS: BEIIECTBO, XMMHUYECKUH DIIEMEHT, aTOM, MOJIEKyIa,
OTHOCHUTEJIBHBIE aTOMHAas M MOJIEKYJSIpHAs MAacChl, WOH, AJUIOTPOIHs, M30TOIbI, XUMHUYECKasl CBA3b,
3IIEKTPOOTPHUIIATENIEHOCTD, BAJIGHTHOCTb, CTETIEHb OKHCIICHHS, MOJIb, MOJIIPHAsL Macca, MOJISIPHBIA 00beM,
BEHICCTBA MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS, PAaCTBOPBI, DJIEKTPOJIUT U HEIICKTPOJIUT,
IEKTPOIUTUYECKAs AUCCOLMALNS, OKUCIUTEIb W BOCCTAHOBUTEIb, OKHCIIEHHE M BOCCTAHOBJICHUE,
TEIIOBOM 3(QeKT peakuuu, CKOPOCTb XUMHUYECKOW pEaKIMH, KaTaju3, XHMUYECKOE paBHOBECHE,

YIJIEPOIHBIN CKelNeT, (PyHKIMOHATbHAs TPYTIIa, H30MEpHUs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHU: COXPAaHCHHUA MAaCChl BEUICCTB, ITOCTOAHCTBA COCTAaBa, HepI/IOlII/ILIeCKI/If/'I

3aKOH;

- OCHOBHBIC TCOPHUU XHUMHH: XHUMHYISCKOM CBsI3H, BJIGKTpOJIHTquCKOﬁ Jucconuani, CTPpOCHUA
OpTraHUYCCKUX COGI[HHCHI/Iﬁ;
- BaKHEHIIIHE BCIICCTBA U MAaTCpPHAJIbI: OCHOBHBIC MCTAJIJIbI U CIIJIABBI; CEPHAA, COJIAHAA, a30THAA
N YKCYCHas KHCJIOTBI; IICIIOYH, aMMHAK, MUHCPAJIbHBIC yz[o6peHI/1;1, METaH, 5TUJICH, allCTUJICH, 6CH30J'I,
9TaHOJI, XXUPbI, MblJIa, ITTFOKO34, caxapo3a, Kpaxmall, KJIICTYaTKa, 66J’IKI/I, HUCKYCCTBCHHBIC 1 CUHTCTHYCCKHUC
BOJIOKHA, Kay4YyKH, IJIACTMACCHI.

1.3.3 IInanupyemsble pe3ynbTaThl OCBOCHHS y4€OHOTO MpeaMeTa:

Ocoboe 3HaueHne yueOHbIi mpeaMeT umeet npu hopmupoanuu u pazsutin OK.

Oomme [lnanupyembie pe3yabTaThl 00y4eHHs
KOMIETEeHIIUH O6mue' JucuunIMHapHbie’
0K 01. B yacTu TPy10BOIr0 BOCIIUTAHMA: - BIIAJIETh CUCTEMOM
Bri6upats ciocoOb1 | - TOTOBHOCTh K TpPYIY, OCO3HAHUE | XUMHUYECKUX 3HAHUU, KOTOpas
pelIeHus 3a1a9 [IEHHOCTH MacTepCTBa, TPYA0II00UE; BKJIIOUAET: OCHOBOIIOJIAraroIiye
npo(heCcCHOHANLHOM | - TOTOBHOCTh K AKTUBHOW JEATCILHOCTH | TIOHATHS (XMMUYECKUN DIIEMEHT,
JeATeTbHOCTH TEXHOJIOTMUECKOM u COLIMATILHOM | aToM, 3JEKTPOHHass 00O0JOYKa
MPUMEHUTEITHHO HaIpaBJIEHHOCTH, CIIOCOOHOCTH | aToMa, S-, p-, d-dJIEeKTpOHHBIE
K Pa3IMYHbIM WHUIUUPOBATH, TUTAHUPOBATH U | opOuTamm aTOMOB, WIOH,
KOHTEKCTam CaMOCTOSITENIbHO BBITIOTHSTH TaKyl | MOJIEKYJIa, BaJICHTHOCT,
JESITENIbHOCTD; AJIEKTPOOTPHULIATEIHOCTD,
- WHTEpPEC K pa3IuyHbiM  cdepaM | CTETeHb OKUCIICHUS, XUMHYECKas
npodeccHOHATBLHON CBsI3b, MOJb, MOJISIpHAs Macca,
JIEATEIIbHOCTH, MOJISIpHBIA  00BEM,  YTIICPOTHBIN

OnjajeHne YHUBEPCAIBHBIMH Y4eOHBIMHM
N03HABATEJIbHBIMH [eHICTBUSIMU:

a) 0azoBble JIOTHYeCKHe NeiCTBUSI:

- CaMOCTOATENBbHO  (POPMYIUPOBATH "
aKTyaJIM3MpOBaTh NpPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYILECTBEHHBIN MPU3HAK WX
OCHOBaHHS Ul CpaBHEHMs, KIacCU(HKAIMU U
000011IEHNS;

- ONIpeneNATh LENH JISSITEbHOCTH, —3a1aBaTh
HapaMeTpbl U KPUTEPUH MX JOCTHXKEHNUS;

- BBIBJIITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS
B PaCCMaTPHUBAEMBIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JIESITEIILHOCTD,
OLICHMBAaTh COOTBETCTBHE pE3YJbTATOB LEJSM,

CKeJIeT, (yHKIMOHAIbHAsI rpyIIa,
pagMKal, M30Mepusi, H30MeEpBHl,
TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH,
YIJIEBOJOPObl,  KUCIOPOA- |
a30TcozepXKalUe  COCIUHEHUs,
OMOJIOTHYECKH aKTHBHbIE
BellecTBa  (YIVIEBOJBI, KUPBI,
Oenku), MOHOMEp, TMOJHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COEJIMHEHUS, KpUCTATNYECcKas
peleTka, THUIBl  XMMHUYECKUX
peakuuit (OKUCIIUTENBHO-
BOCCTAHOBMTEIIbHBIE, 3K30- U
9HJIOTEPMUYECKHE, peakuuu

YKa3pIBaroTCsS JIMYHOCTHRIE M MeTanpeaMmetHsie pe3ynsTatel 13 I'OC COO (B mociemuedt pemaknmuu ot 12.08.2022) B
OTIIAaroNibHOM hopMme, HopMUpyeMbie 001Ic00pa30BaATENBHON TUCIATUTAHON
? JlucuuIuInHApHBIE (IPEIMETHEIE) PE3YIBTAThl YKA3bIBAIOTCA B COOTBETCTBHM C HX NOJHBIM mepedneM Bo ®I'OC COO (B
nocneaHen pexakiuu ot 12.08.2022)




OLCHMBATb PUCKHU HOCJ'ICI[CTBI/II\/’I ACATCIIbHOCTH,
- Ppa3BUBATb KpPCaTuBHOC MBIIIJICHUEC npu
PCIICHNHN ) KU3HCHHBIX HpO6J’I€M

0) 0azoBbIe MCCIIeI0BaTEIbCKHE I CTBUA:

- BIIAJETH HaBBIKAMA y4eOHO-
HCCIIEI0OBATENILCKOM u MIPOEKTHOM
JIEATEIIHLHOCTH, HaBbIKAMH  pa3peIICHHS
npo0dIem;

- BBISABISTH NPHUYMHHO-CIIC/ICTBEHHBIE CBSA3U U
aKTyaJIM3UpOBaTh 3ajJiauy, BbIBUIATh MMIIOTE3Y
€e  pelleHUs, HaxOOUTb AapryMeHTbl I
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napaMeTpbl U KpUTEPUH PEILICHUS;

- AHAJIM3UPOBATb TTIOJIYYCHHBIC B Xone
peuIiCHuA 3adadd  PpE3yJIbTaTbl, KPUTUYCCKU
OLICHNBATb ux AOCTOBCPHOCTD,
IMPOrHO3HUPOBATH HN3MCHCHHUC B

HOBBIX YCJIOBHUSX;
- YMETh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
U MIPAKTUIECKYIO obnacTu
JKU3HEICATCIIBHOCTH;

- yMeThb MHTErPUPOBATh 3HAHUS W3 Pa3HbBIX
MIPEIMETHBIX 00IacTel;

- BBIBUTaTh ~ HOBBIE  WJICH,  TIpejlarath
OPUTHUHAIIHHBIC TTOIXO0JIbI M PEIICHUS;
CIIOCOOHOCTh HX HCITOJIb30BaHUS B
[TO3HABATEIBHOM U COLIMAIEHOM ITPAKTUKE

HOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJIUTBI,  HEAIEKTPOJIUTBI,
ANEKTPOJIUTHYECKAS
JICCoLanus,
BOCCTAHOBHTEb,
XUMHYECKON
XUMHYECKOE
TEOPUH U
XUMHYECKOTO
OpPraHUYECKUX
byrtneposa,
AJEKTPOJINTUYECKON
JUCCOLIMALINY, TEPUOAUUECKUN
3akoH .M. MeHaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHI  SI3bIK  XMMUH,
(haKTONOrHYeCKUe  CBEJCHUS O
CBONCTBAX, COCTaBE, MOJYYCHUU U
6e30macHOM WCHOJIb30BaHUH
BOXHEUIIINX HEOPTaHMYECKUX U
OpPraHWYECKUX BEIIECTB B OBITY
U TIPAKTUYECKON eATeTbHOCTH
YEJIOBEKA;

- YMETb BBISIBIISITH XapaKTEpHBIC
MIPU3HAKU u B3aUMOCBSI3b
W3yYEHHBIX TIOHSATHIA, TPUMEHSTh
COOTBETCTBYIOIIHME TTOHATHUS MPU
OMMCAaHUM CTPOCHUS U CBOWCTB
HEOPTraHMYECKUX U OPraHUYECKUX
BEUIECTB M UX I[PEBPALLECHUI;
BBISIBIISITh B3aUMOCBSI3b
XUMHYECKHX 3HAaHUU c
MOHATUSMHU W TIPEACTaBICHUSMU
JPYTUX  €CTECTBEHHOHAYYHbIX
MIPEMETOB;

- YMETh
HaVMEHOBAHMS
COCIMHEHUN  MEXTyHapOJAHOTO
COr03a TEOPETUYECKOIN u
MIPUKJIATHOM XHUMUHU "
TpUBUAJIbHBIC Ha3BaHUs
BXHEMIIIMX BEIIECTB (ITHUJIEH,
alleTWICH, TIUIEpPHUH, (EHOI,
dopmanpaerun, YKCYCHast
KHUCJIOTa, TJIMIIMH, YrapHBIA ras,
YIJIEKHUCIIBII ras, aMMHAK,
ramieHass W3BeCTb, HEramieHas
W3BECTh, TUTBEBAs COAa W
JPYTUX), COCTaBISATH (HOPMYIIBI
HEOPTaHUYECKUX W OPraHUIEeCKUX
BEIIECTB, YPABHEHUS XUMUIECKUX
peakiuii, OOBACHITH UX CMBICI;
MIOJITBEPKIATh XapaKTepHbIE

OKHCIIUTEIb,
CKOPOCTb
peakuuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTPOEHHS
Bemects  A.M.
TEOpHs

HCIIOJb30BaTh
XUMHNYCCKHUX




XUMHUYECKUE CBOWCTBA BEILECTB

COOTBETCTBYIOIIUMU
SKCHEPUMEHTAMH M 3aIMUCAMH
YpaBHEHUU XHUMHYCCKHX
peaKuuii;

- yYMETh YCTaHABJIMBATh
MIPUHA]JICIKHOCTD HU3YYCHHBIX
HEOPraHMYECKUX H
OpraHUYECKUX BEILICCTB K
ONPEIEIICHHBIM KJ1accam u
rpymniam COCIMHCHHM,
XapaKTepu3oBaTh HX COCTaB W
Ba)KHEMIIIIE CBOICTBA;
ONpeNeATh BHUJIBI
XUMHYECKUX CBsI3eH
(KoBaJIGHTHaA, HOHHAas,

MeTaJIn4yecKkasi,  BOJOPOJIHAs),
THITbl KPUCTAJUIMUECKUX PEILIETOK
BEIIIECTB; KJIacCU(UITUPOBATH
XUMHYECKHE

peaKImu;

- cpopMHUpOBaTH MPEICTABICHHS:
0 XHMMHMYECKOM COCTaBJIIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI
MHUpa, POJIM XUMHH B TTO3HAHUHU

SABJICHUU [IPUPOJBIL, B
(GbOpMUPOBAHUN MBINUICHUS H
KYJIbTYpbI JUYHOCTH, ee

(GYHKIMOHATBHOM TPaMOTHOCTH,
HEOOXOIUMOM Uil pelleHUs
MPaKTUYECKUX 3ama4 u
AKOJIOTUYECKH  0OOCHOBAaHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOIHOM cpenie;

- yMETh MPOBOJUTH
pacyerbl o XUMUYECKUM
dbopMynaM U ypaBHEHHSIM

XUMHUYECKHX peaxkuui c
UCITIOJIb30BaHUEM  (PU3MYECKHUX
BEJIMYMH, XapaKTepU3YHOIIIX
BEILECTBA C  KOJIMYECTBEHHOM
CTOPOHBIL: Macchl, obbema
(HOpMasibHBIE YCJIOBHUSI) Ta30B,
KOJIMYECTBA BELIECTBA,
HCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HaHUsA TUIS
MIPUHATHS peneHui B
KOHKPETHBIX JKU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02 Hcmonp3oBarThb
COBPEMEHHBIE
CpeJICTBa TIOUCKA,

B 00J1acTH LIECHHOCTH HAYYHOI0 MIO3HAHUS:

- cpopMUpPOBAHHOCTD MHPOBO33PEHM,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOIICCTBEHHON MPAKTUKH,

- yMeTb  IUIAHUPOBAaTh U
BBITTOJTHATH XUMHYCCKHAN
HKCTIEPUMEHT (mpeBpareHust
OpPraHWYECKUX  BEIIECTB  TIpU




aHaJn3a u OCHOBaHHOT'O HA JUasiore KyJabTyp, | HarpeBaHUH, MOJyYEHHE ITUIICHA
MHTEpIIpeTaluu CITIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MECTa B | U W3y4YE€HHE €ro  CBOWCTB,
UHPOPMALMH 1 MOJIUKYJIBTYPHOM MUDE; KaueCTBEHHbIE  pEakIMu  Ha
MH(pOPMaLOHHbIE - COBEPIIEHCTBOBAHUE S3bIKOBOM U | albJeTU/Ibl, Kpaxmall, YKCYCHYIO
TEXHOJIOTUH LIS YUTATENCKOM  KYJIbTYphl ~ KaK  CPEACTBA | KUCIIOTY; JIeHaTypauusi OelKoB
BBITIOJIHEHHUS 32714 B3aUMOJICHCTBUSI MEXK/Ty JIIOJIbMU M NO3HAHMSI | IPM  HArpeBaHUM,  LIBETHbIE
npodeccHoHanbHOi | MUPa; peakiu  OENKOB;  MPOBOAUTH
JEATENbHOCTH - OCO3HaHME LICHHOCTH HAy4HOH JEATENbHOCTH, | PEaKIIMM  HOHHOrOo  OOMEHa,
TOTOBHOCTb ~ OCYILECTBJIATh IPOEKTHYIO M | ONPENeNsiTh  Cpeay  BOJIHBIX
HCCIIeI0BATENbCKYIO JIEATENBHOCTD | paCTBOPOB, KaueCTBEHHbIE
WHMBHYaJIbHO U B IPYIIIE; peakiyu Ha cynbpar-, kKapOoHaT-
OnjaieHue YHUBepPCAJIbHBIMHU Y4eOHBIMHU U XJIOpUJI-aHUOHBI, Ha KaTHUOH
NO3HABATEJIbLHBIMH JefiCTBUAMU: aMMOHUS; periaTh
B) padora ¢ uHgopmanueii: AKCIIEPUMEHTAIILHBIC 3a7]aud 110
- BJaJIeTh HABBIKAMU TOJY4YeHUS MHPOPMALMU | TeMaM "Meranbr" u
u3 HMCTOYHUKOB pa3HbIX Tunos, | "Hemeramnsl'") B COOTBETCTBHHU C
CaMOCTOSITENIBHO OCYILECTBIIATH NIOUCK, aHAIN3, | PaBUIAMU TEXHUKU
CHCTEMaTU3aLMI0 u MHTEPIpETaluio | 6e30MacHOCTH MPU OOpaILeHUH C
uH(pOpMAIU pas3INUHbIX BUJIOB U | BEIIeCTBAaMH U JIaOOPaTOPHBIM
dbopMm mpencTaBieHuS; 000py/IOBaHHEM;  TPEICTABIISATH
- CO371aBaTh TEKCTHl B PA3MMYHBIX (popMmaTax c | pe3ysbTaThl XMUMUYECKOTO
y4eToM Ha3HaueHHsh MHPOpPMAallMM W IIENIEBOH | 3KcrepuMeHTa B (hopMme 3ammcH
ay/IMTOpHH, BBIOMpas ONTHMAIBHYIO (OpMY | ypaBHEHHH  COOTBETCTBYIOIINX
NPEJICTABIICHUS] M BU3YyaJIN3alluy; peakumii M QopMyIHPOBaTh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTD | BBIBOABI ~ Ha  OCHOBE  3THUX
uH(OpMaIMY, €€ COOTBETCTBHE NPABOBBIM M | PE3YJIBTATOB;
MOPaJIbHO-ITHUECKUM HOpMaM; - YyMETh aHaIM3HUPOBATh
- HCHOJIb30BaTh CPE/ICTBA MHPOPMALIMOHHBIX M | XUMHYECKYIO MH(pOpMAIIHIO,
KOMMYHUKAI[IOHHBIX TE€XHOJOTUH B PELCHUH | MOIy4aeMyto u3 Ppa3HBIX
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U | HCTOUHUKOB (CPEACTB MacCOBOM
OpPraHU3allMOHHBIX 3aJad C coOtoAeHueM | uHpopmanuu, cetb MHTepHeT n
TpeOOoBaHMI SPrOHOMUKH, TEXHHUKH | JPYTHE);
6e30macHoCTH, TMTHEHBI, | - BIaJeTh OCHOBHBIMU METOJAMU
pecypcocOepexeHus, MIPABOBBIX U | HAyYHOTO IIO3HAHMs BELIECTB U
THUYECKUX HOPM, HOPM MH(OPMAIIMOHHON | XUMHUYECKUX SIBJICHUI
0€e30I1aCHOCTH; (HabmoeHNME, HU3MEpeHue,
- BJIQJICTb HABbIKAMM PACIIO3HABAHMS U 3aILUTHI | SKCIIEPUMEHT, MOJIEIINPOBAHUE);
uH(pOpMaIMY, UHPOPMALIMOHHON OE30IaCHOCTH | - YMETh MPOBOAUTH pPacyeThl MO
JUYHOCTH XUMHUYECKUM  (opMmysaM |
ypaBHEHUSM XMUMUYECKUX
peakuuMid ¢  HKCIOJb30BaHUEM
buznueckux BEJIMYHH,
XapaKkTepU3yIOIMX BEIIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI:
Maccel, oObeMa (HOpMasbHbIE
YyCJIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS
JUIsL  TPUHATHS  pelleHuil B
KOHKPETHBIX KU3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04 DddexTtnBHO | - TOTOBHOCTB K CaMOpa3BUTHIO, | -  yMeTh  IUIAHUPOBaTh U
B3aMMOJECIICTBOBATL | CAMOCTOSATENILHOCTH U CAMOOIIPEIEICHHUIO; BBIIIOJIHATH XUMUYECKHIN




U paboTaTh B - OBJIAJICHUE HaBbIKaMU y4€OHO- | SKCIIEPUMEHT (mpeBpareHus
KOJUICKTUBE U MCCIIC/IOBATENLCKOM, MPOSKTHOM M COLMAIBHOM | OPraHWYEeCKHX  BEIIECTB  IPH
KOMAaHJIE, ACATCIIBHOCTH, HarpeBaHuy, MOJTYyYCHUE STUIICHA
OBJ'laIleHI/Ie YHUBEPCAJIBHBIMHA | i A3y4YeHue ero CBOﬁCTB,
KOMMYHUKATHBHBIMHA JaeificTBUSIMHU: KauyeCTBEHHbBIE peakumu Ha
6) COBMECTHAA N€ATCJIbHOCTD: IBJIETU/IBI, KPaxMall, YKCYCHYIO
- TIOHWMATh M HCIOIB30BATh NPCUMYIIECTBA | KKCIOTY; ACHATYPALMS OEIKOB
KOMaHIHOU U I/IH)II/IBI/I)IyaJ'IBHOI/I“pa6OTBI; IpH  HArPeBaHWM,  LBETHbIC
- TPMHUMATH LEJM COBMECTHOH JEATENBHOCTH, | peaxiui  GeJIKOB;  IPOBOJIUT
OpraHHW30BbIBaTh U KOOPAWHHUPOBATH JEWCTBHUS
p PANHAD A peakuuM  HOHHOTO  OOMEHa,
MO ee JIOCTIKEHWIO:  COCTAaBIATL  TIAH | onpenensitb  cpely  BOJHBIX
JeHCTBH, pacnpenenﬂgb PO € YHETOM | pacrpopos, KAYECTBEHHLIC
MHEHUI inaCTé-II/IKOB OBCYIKIATE  PESYILTATHL | pearym Ha cymbdar-, KapGoHaT-
COBMCCTHOM PaboTRL, 5 U XJOPHUI-AHWOHBI, Ha KaTHOH
- K MHUPOBaTb U  BBIIL
OOPZMHHPO OJIEATL - PabOTy B | oy ivionms; pemarb
YCIOBUSIX ~ PEAbHOTO,  BHUPTYalbHOIO U
9 AKCIEPUMEHTAJIBHBIE 33Jaud I10
KOMOMHHPOBAHHOTO B3aMMOICHUCTBUS; " "
TeMaM Meramist u
- OCYILECTBJISATh IIO3UTUBHOE CTPATErUYECKOE | "
Hemeramibl") B cCOOTBETCTBUM C
NOBEJICHUE B pasiMYHbIX  CHUTYalMsX,
MpaBUIIAMHU TEXHUKU
HPOSIBJIATH TBOPUECTBO M BOOOpa’keHHE, ObITh
0€30MaCHOCTH TIpU OOpAIICHUN C
WHUIIUATHBHBIM 5
BEILIECTBAMM U J1aOOpaTOpHBIM
Osgiagenne YHUBEPCAJILHBIMHA 6m patop
peryJsiTUBHBIMH JefiCTBUAMU: ODOPYAOBAHMEM,  TPCICTABIIATH
r) NIpUHSATHE ce0sl ¥ APYTHUX JIOJeH: Pesy IbTaThbl XHUMITHCCKOTO
- IPUHEMATh MOTHBBI M apIyMEHTHI APYrux | ~rcolcPUMCHTa B opme samcu
nroieit pu aHamu3e  pesyibTarop | YPABHCHHH - COOTBETCTBYIOIIMX
JESITETbHOCTH: peakuuii  u  (QopmyIupoBaTh
- IpU3HABATL CBOE MPAaBO M MpaBo jpyrux | BPIBOABL  Ha ~ OCHOBE  STHX
JFOZIEl Ha OLIMOKY; pe3yJILTATOB
- pa3BUBaTh CHOCOOHOCTh IMOHUMAaThb MHUP C
MO3ULIMK JPYTOro YeJ0BEKa;
OK 07 | B 00acTH 3KOJOrH4E€CKOT0 BOCIIMTAHUS: - chopMHpOBaTh MpEACTaBICHUS:
CopeiicTBOBaTH - c(OpMHPOBAHHOCTH 9KOJIOTMYECKOM | O XMMHMYECKOM COCTaBIISIOLIEH
COXPaHEHHIO KyJIbTYpbl, TIOHUMAaHUE BIUSHHUS COIMAIBHO- | ECTECTBEHHOHAYYHOU KapTHHBI
OKPYKAIOIEH cpeabl, | SKOHOMUYECKHX — TIPOLECCOB  HAa  COCTOSAHHME | MHUPA, POJU XHMHUH B MO3HAHUU
pecypcocbepeskeHnto | TIPHPOIHOKM W COLMATBHOM CPEJIbl, OCO3HAHME | SIBIICHHUM MIPUPOJIBI, B
, TIPUMCHSTH 3HaHMs | [VIOOANBHOTO — Xapakrepa  HKOJIOTMYECKHX | GOPMUPOBAHMM MBILUICHUS U
06 n3MeHeHun | Ipooiem; KYJIbTYpPbI JUYHOCTH, ee
KIMMATa, TPUHIMIE | - [VIAHWPOBAHKE H OCYIIECTBICHHE JCHCTBHI B (YHKIIMOHATBHOW TPaMOTHOCTH,
GepeKIIUBOTO OKpYXKAIOILIel Cpe/ic Ha OCHOBE 3HAHUS LieNied | HEOOXOMUMOW  JJIsl  pelleHHs
IIPOM3BOACTBA, YCTOWYHMBOTO pasBUTHSA YeJIOBEUYECTBA; | MMPAKTUYECKUX 3a1aun
> deKTHBHO AKTUBHOE HENPUSTUE JCHCTBU, MPUHOCSIIMX | SKOJIOTMUECKH  OOOCHOBAHHOIO
eHiCTBOBATD g | BPEI OKpYXaroIIen cpene; OTHOLICHNS K CBOEMY 3/10POBBIO
Ype3BBIMANHBIX - yMeHue MIPOTHO3UPOBATH | U IPUPOIAHON Cpeae;
CHTYAIHAX HeOJIaronpusTHbIE 9KOJIOTMYECKHE | - yMETh COOJIIOAATh IpaBUIIa
IIOCJIEICTBHS NPEIIPHUHAMACMBIX | SKOJIOTHYECKH IEIECO00pa3HOTr0
JIEHCTBHM, IPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYAOBOI
- pacupeHue  OmbITa JEATENTHOCTH | IESTEIBHOCTH B HEJISIX
9KOJIOTMYECKOM HaIlpaBJI€HHOCTH; COXPaHEHHsI CBOETO 3/I0POBbS H
- OBJIQJICHUE HaBbIKaMH y4eOHO- | OKPYIKAroIeH MPUPOIHON CPEJIbI;

HCCIIEIOBATENLCKOM, TPOEKTHON U COLIMATIBbHOM
JIESTEIIbHOCTH;

YUUTHIBATh OITACHOCTH
BO3JICHCTBHS Ha JKUBBIC
OpraHU3MbI OIpeICIIEHHBIX
BEIIECTB, HOHUMAas CMBICIT




IOKa3aTelIst MPEIEIIbHOM

JIOITYCTUMOW KOHILICHTpALUU
[1K.4.3 - c(opMHpPOBATH MIPEICTABIICHUS:
OcymiecTBieHne O CBOMCTBax METAJJIOB, CIUIaBaXx,
KOHTPOJISI BUJAX  KOppo3uH,  obmactu
TEXHOJIOTUYECKUX NPUMEHEHUS] HEMETAUTUYECKUX U
IIPOLIECCOB U KOMITO3UITHOHHBIX ~MaTepHaJoB,
pUEMKHU BU/AX M CBOICTBaxX TOIUIMBA,
BBITIOJIHEHHBIX PadoT CMa304YHBIX " 3aIIUTHBIX
o COJICPKAHUIO Mmarepuanax, CBOMCTBax
ABTOMOOMIIBHBIX HEOPraHUYECKUX "
JIOPOT' U a3pOJJpOMOB OpPraHUYeCKUX COeTMHEHUH

B pe3synbrare ocBoeHMs MporpamMmbl y4eOHOro MpeaMeTa pearu3yercs IporpaMma BOCIIMTAHMUS,
HarpaBiIeHHas Ha (POPMHUPOBAHUE CIIEAYIONIMX JTMYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposBisiromivii akTUBHYIO I'PaKJAHCKYIO MO3ULMIO, JEMOHCTPUPYIOIUN TPUBEPKEHHOCTD
MPUHIUIIAM YECTHOCTH, NOPAJOYHOCTH, OTKPBITOCTH, SKOHOMWYECKH AKTHBHBIM M Y4YacCTBYIOIIMH B
CTYJACHUYECKOM M TEpPUTOPUAILHOM CAMOYIIPAaBJIEHHM, B TOM YHCJIE Ha YCIOBUAX JOOPOBOJILYECTBA,
MPOAYKTUBHO B3aMMOJEHCTBYIOIIUHN 1 YYaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3alil.

JIP 4 TlposiBisitonuii U JEMOHCTPUPYIOMIUNA YBAKEHHUE K JIIOJSAM TPY/a, OCO3HAIOIINKA IIECHHOCTh
cooctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpene JUYHOCTHO U
po(hecCHOHATILHOTO KOHCTPYKTUBHOI'O «IIM(PPOBOTO CIeay.

JIP 16 TlpuobOpereHne OOYyYarOMMMHUCA COIMAIBHO 3HAYMMBIX 3HAHWK O TpaBWIaX BEICHHS
HKOJIOTMYECKOTO 00pasa >KU3HH O HOpMaX U TPATUIUSX TPYJOBOU JEATEILHOCTH YEIOBEKAa O HOpMax U
TPaIUIUAX TOBEJCHHS YeI0BeKa B MHOTOHAIMOHATLHOM, MHOTOKYJIETYPHOM OOIIIECTRBE.

JIP 23 TlonyuyeHue 00y4aroluMUCS BOZMOKHOCTH CAMOPACKPBITHS U caMOpeaTn3aius JHIYHOCTH.

JIP 30 OcymiecTBiasOMMIA IMOUCK W HCIOJIb30BaHME MH(OpPMAIMM, HEOOXOAUMON JuIs
3 PEKTUBHOTO BBIIOIHEHUS PA3IUYHBIX 3a/1a4, TPOPECCHOHATBHOIO ¥ JMYHOCTHOT'O Pa3BUTHSI.




2 CTPYKTYPA U COAEP)KAHUE YYEBFHOU JUCHUILIAHBI

2.1 O0beM y4eOHO# IMCHUILIMHBI M BU/IbI YU4eOHOH padoThl

Bun yueOHoii padoThl

O0BEM B yacax

OcHoBHOE CoAECpKaHuE

72
B TOM YHCIIE:
JICKIIUH, YPOKH 34
CaMOCTOSITEeNIbHAs paboTa 36
MPAKTUYECKHUE 3aHATUSA 28
1abopaTOPHBIE 3aHITHS 10
IIpodeccuoHATHLHO-OPHEHTHPOBAHHOE COIEP:KAHNE
B T.4..
TEOpETUIEeCKoe O0yueHHe 34
MPAKTHYECKUE 3aHATUS 78
n1abopaToOpHbIEC 3aHATHUS 10
KOHTPOJIbHbIE PadOTHI 2
B coomseemcmeuu ¢ yueOHbIM niaHom no umoeam I cemecmpa ammecmayus
1npoBOOUMCsl 8 hopme KOHMPOTLHOU PAOOMbL.
[Ipome:xxyTouHas arrectanus (B Gopme quddepeHIInpoBaHHOTO 3a4eTa) 2




2.2 TemaTH4yeCKHUil IUVIaH U COJlePKAHUE Y4eOHOM N CHUIITTHHBI

4

HaunmMeHoBaHHe pa3/iesioB U TeEM

Conep:xanue y4e0OHOIro MaTepHuasia, NPaKTU4YecKue U JadopaTopHble 3aHATHS,
caMoCTosITeIbHAsA padoTa 00yyaromuxcs

O0beMm
4acoB

®opmupyemble
KOMIIeTeHINH
(OK) u
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHH

8/4

Tema 1.1 CtpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
NEePUOINYECKAs] CHCTEMaA
XUMUYECKuX 3yiemenToB J[. 1.
MenneneeBa

1.1.1 OcHOBHBIE IOHATHS M 3aKOHBI HEOpTraHUYECKOH 1 001Ieit xumun. [leproandeckas
cucteMa xumuieckux 3meMenToB .M. MenneneeBa. CtpoeHue aToma

OK 01 OK 02
JIP 16,23,30

Copepxxanue yueOHOro MmaTepuaJia

CoBpemeHHasi Mozieb cTpoeHHst atoMa. CHUMBOJMYECKHNA S3BIK XUMHHU. XHUMHYECKHNA SJIEMEHT.
OnekTpoHHas KoHburypauus atoma. Knmaccudukarusi XMMHUYECKHX AJIEeMEHTOB (s-, p-, d-
areMeHThl). BaneHTHble a5eKkTpoHbl. BaneHTHOCTh. DNeKTpoHHAs NMPUPOia XUMUYECKOH CBS3M.
DNeKTPOOTPUIIATENHHOCTh. BUIbl XUMHUYECKON CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasl,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHHSI.

[leprommueckass cucrema xumuueckux aneMeHToB JI.WM. MenneneeBa. DU3MUECKUIT CMBICI
Ilepromuaeckoro 3akona JI.M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHWYECKHX
AJIEMEHTOB, 00pa3yeMbIX MMH TIPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBHU C TIOJIOJKEHHEM
XUMHMYECKOro 3j1eMeHTa B [lepronnueckoii cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYEHUE
[lepuomnueckoro 3akona .M. MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKphITHE HOBBIX
XUMHYECKHX JIEMEHTOB

CamocrosiTenbHas padota odyuyarommuxcs Nel

Koncnekr, mnoxaroroBka cooOmeHuii Ha Tembl 10 BbIOOpY: HaHoTexHonorus kak
IIPUOPUTETHOE HAIPABIICHUE PA3BUTHsA HAayKU M Npou3BOoACTBa B Poccuiickoit denepanuu;
PagnoaktuBHOCTE. MCnosb30BaHME pagMOAKTUBHBIX HM30TOIOB B TEXHUYECKHX LIEIAX.
PeHTreHoBckoe M3JIydeHME U €ro HCIOJb30BaHME B TEXHMKE M MeauluHe. Pemenue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad 10 BOIPOCAM: OCHOBHBIC IOHATHS XUMHH,
OCHOBHBIE 3aKOHbl XUMMM. PacueTHble 3a7auyM Ha HAXOXKIEHUE OTHOCHUTEIbHOU
MOJIEKYJISIPHOM MaccChl, ONPENCIEHUE MACCOBOM JOJU XUMHUYECKUX JIEMEHTOB B CIOXKHOM
BELICCTBE.

1.1. 2 IIpakTn4yeckoe 3ansitue Nel PelieHne NPakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3ajad 1o TteMe: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl M PpacyeTbl 10 YpaBHEHUSIM

OK 01 OK 02
[1K4.3




XUMHYECKUX peakiui'”

IIpopunibHbie U NPodecCHOHAIBHO 3HAYUMBIE JJIEMEHTBI COAepKaHHuA: XUMUYECKHE
ABJICHUS B OCHOBE TEXHOJIOIMYECKHX OIEPAlUK IPU CTPOMUTEIBCTBE M DKCIUTyaTallUuH
aBTOMOOWJIBHBIX JIOPOT M a’pOJpOMOB (HaljlaBKa IpU PEMOHTHBIX paboTax, HaHECEHHE
JIAKOKPACOYHBIX NOKPBITUH).

JIP 2,4,16,23,30

CamocrosiTeibHast padoTa o0yuyarommuxcs Ne2

[Ton6op, ananu3 u npeodpa3zoBaHue ydeOHOro MaTepuana: yueOnuk 11 kmace. §2, ymp. 1-5,
MOJATrOTOBKA COOOIIEHUII Ha TeMbl 1O BBIOOpPY: VcTOpHsS pa3BUTHS XMMHUYECKOH HAyKH B
Poccun; Benukue xumuku Poccun; XKuzup u gesrensnocts .M. Menpgeneena.

1.1.3 IIpakTtuyeckoe 3ansitue Ne2 PemieHue NpakTHUKO-OPUEHTUPOBAHHBIX PacCUETHBIX
3ajauy no Teme: Ilepmonmueckas cuctema xumuueckux siemeHToB .M. MenneneeBa.
Crpoenue atroma

IpopuabHbie U NpodecCHOHATBHO 3HAYUMbIE 3JIeMEHThbI coaep:kaHuss. OCHOBHBbIE
XMMUYECKHE 3aKOHBI, TEOPUU M YUYCHHS CIIOCOOCTBYIOT Oojiee MOJHOMY M OCO3HAHHOMY
MOHUMAHHUIO XUMHUYECKUX IPOIECCOB sl (HOPMUPOBAHHS HAYYHOTO MHPOBO33PEHUS; Kak
OCHOBBI Ui KOJHMYECTBEHHBIX pAacuyeTOB M PpEIICHHUS MHOTHE pAaCyYEeTHBIE 3a/Ja4d
IPAaKTUYECKOTI0 M TEXHOJOTHYECKOr0 3HaYECHHU.

OK 01 OK 02
T1K4.3
JIP 2,4,16,23,30

CamocrosiTeibHast padora odyuarommuxcs Ne3

[Ton6op, ananu3 u npeodpazoBaHue ydyeOHOTo Marepuana: yaeOnuk 11 km. §1-2 ymp. 8,9 ,
MOJATOTOBKA COOOIICHWI Ha TeMbl MO BBIOOpY: PaamoaktuBHOCTH. Vcmonb3oBaHme
PaZMOaKTUBHBIX HM30TONOB B TEXHUYECKUX IENsAX. PEHTreHOBCKOE H3IyuyeHHUE U €ro
UCI0JIb30BaHUE B TEXHUKE U MEUIIMHE.

1.1.4 Ilpaktuueckoe 3ansTHe Ne3 PemieHue SKCIEPUMEHTANIBHBIX 3a7ad MO TeMme: THIb
XUMHUYECKHUX CBSI3€H. TUIBI KPUCTATUIMYECKUX PELIETOK

IIpopunibHbie 1 NpodgecCHOHATBHO 3HAYUMBbIE 3J1eMEHTHI coaepkanus. KomriekcHbie
COCIMHEHMS, OO0pa30BaHHBIC JIOHOPHO-AKIENTOPHOM CBS3bIO, JJIsi TPEAOTBpAICHUS
o0pa30BaHMsI HAKUIM Ha CTEHKaX KOTJIOB U B TEMNIOOOMEHHBIX TpyOax oXJaxIeHHUsI.

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

CamocTtosiTeibHas padoTa odyuarommuxcs Ned

ITon6op, ananu3 u nmpeodbpazoBanue yueOHOro mMarepuaina. Yueouuk. §3, ymp. 7-9, §4, ynp.
6,8, §5. ymip. 7,8 §6. ynp.3

Pa3nen 2. XuMnueckue peakunu

10/5

Tema 2.1 Tunosl XUMHYECKHUX

2.1.1 Knaccudukanus 1 TUIIBI XUMHUYECKUX PEaKIHii HEOPraHMUECKUX COSTMHEHU I

OK 01 OK 02




1 2 4
peakuuii [1K4.3
JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaa
Knaccudukanus v THUOBI XUMHYECKMX pEaKUUH C y4acTHEM HEOPraHWYECKUX BEIIECTB.
CocraBneHnue ypaBHEHUW peaklUidl COEIUHEHUs, Pa3oKEeHUs, 3aMelleHusi, oOMeHa, B T.d.
peaKuuil TOPEeHUs1, OKUCIICHUA-BOCCTAHOBIICHHS.
VYpaBHeHUsI ~ OKHCIIEHUS-BOCCTaHOBiIEeHUA. CTeneHb  oOkucieHus.  OKUCIUTENb U
BOCCTaHOBUTENb. (COCTAaBIEHUE M  YPaBHUBAHUE OKHUCIIHMTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii MeToI0M EKTpOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU B
IIPUPOJIe, NPOU3BOACTBEHHBIX MTPOLIECCaX U XKU3HEAEATEIbHOCTH OPraHU3MOB.
CamocTosiTesibHasi padoTa o0ydarwimmuxcs NeS
Amnanus u npeobpaszoBanue yuebHoi nndopmarmu; Yuedbuuk. §17, Ymp. 1-5.
2.1.2 IIpaktnueckoe 3aHstHe Ned PenieHue SKCIEPUMEHTAIBHBIX 3alad IO TEME:
"OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKuu'"
IIpodgunbubie U nNpodecCHOHATBHO 3HAYHMMBIC JJIEMEHTBI COJEPKAHUSI. 3HAUCHHE OK 01 OK 02
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI B PUPOJE U HA NPEANPUATHIX CTPOUTEIBHON [1K4.3
otpacyid. OKHCIUTEIBHO — BOCCTAHOBUTENBHBIE IIPOLIECCHI KAK OCHOBA MPOLIECCOB KOPPO3UU JIP 4,16,23,30
METaJJIOB, pabOThl XUMUYECKUX MCTOYHUKOB TOKA M aKKyMYJISITOPOB, CTOpaHHs TOIUIMBA B
JIM3eIIIX aBTOMOOMIICH U T.11.
CamocrosiTeibHas padora odyuyaromuxcs Ne6
[TonOop, ananus u npeobpazoBanue yuebHoi naopmarmu Yuebuuk §19 ymp. 3,4,7
Tema 2.2 DiieKTpoJuTHYECKASA 2.2.1 PacTBOpeHune Kak (PU3NKO-XUMUUECKHII Mpo1iecc. OK 01 OK 04
JTUCCOMHANINA U HOHHBLIA 00MeH 11K4.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopust 351eKTpOIUTHYECKON Juccouuanuu. IoHbl. DJIeKTPOINThI, HEAIEKTPOIUThL. Peakuyu
noHHOro oOMeHa. CocTaBiieHUE peakluii HOHHOI'0 0OMEHAa ITyTEM COCTABIJIEHUS UX MOJIHBIX U
COKpAIllCHHBIX HOHHBIX ypaBHEHHU. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha
COCTABJICHHE MOHHBIX PEaKIIMi.

[IpakTHyeckoe  MCHOJB30BAHME  peakUMd  HMOHHOro oOMeHa W THJIpOoIM3a B
TeXHOJIOrM4eckKnx npoueccax aBTOMOOWVABLHOro TPpaHCMNopTa. MoHaTMA:
raabBaHOCTErn4, ra1bBaHOMMNAaCTUNKa, nXx npakTnyeckoe 3Ha4veHne B

CTpoOuUTENIbHOM X034CTBeE.
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CamocTrosiTesibHasi padoTa o0yyawmmxcs Ne7

Ananus u npeoOpas3oBanue yueOHoil mHpopmarum;, Yuebnuk. §17, Ymp. 1-5. Iloaroroka
cooOmennii Ha TeMmy 10 BbIOOpy: [IpakTmueckoe TpHUMEHEHHE 3JIEKTPONIH3a!
pauHHpOBaHUE, TAJIbBAHOIUIACTHKA, FAJIbBAHOCTETHUSI.

2.2.2 JlaGoparopHoe 3ansatue (pabora) Nel "MccnemoBaHue CBOWCTB AJIEKTPOJIUTOB.
Onpenenenue pH cpenbl pactBopoB. Teopus 31€KTPOTUTHUECKON AUCCOMALINH"
IMpoduiabHbie M MPodeCcCHOHATBHO 3HAYMMBbIE 3JIEMEHTDI COAeP:KaHUs. AKKYMYJISTOPBI:

MPHUHIINI UX PabOThl, UX MPUMEHEHHUE MIPU CTPOUTETHCTBE U IKCILTyaTallid aBTOMOOMIBHBIX
JIOPOT U a3pOJIPOMOB.

OK 01 OK 04
[1K4.3
JIP 4,16,23,30

CamocrosiTeibHas padora o0yuyaromuxcs Ne§
AHanu3 1 mpeoOpa3oBaHue yueOHOW nHpopMannn;, YueoHuk. §17. Ymp. 6-10

2.2.3 JIaGopaTopHoe 3aHsaTHE (padoTa) Ne2 "Peakiuu nonHoro oomena. ['muponus coneir"
IMpoduiabHbie 1 NPOPEeCCHOHANBHO 3HAYNMBbIE JJIEMEHTHI coaepxkaHusd. [Ipumenenue Ha
TPAHCIIOPTEC PEaKIUU HMOHHOI'O obOMeHa AJI1 YMATYCHHUA BOJbI (CHI/I)KCHI/Ie KOHLCHTpAaunu
nonoB Ca** m Mg?") B cucTeMax OXJaKIe€HHs aBTOMOOMIIBHBIX ABHTaTeNel. ['uaponus mpu
CTPOMTEJBCTBE U 3KCILTyaTallud aBTOMOOWIBHBIX JOPOT M a3POIPOMOB.

OK 01 OK 04
I1K4.3
JIP 4,16,23,30

CamocTrosiTesibHasi padoTa o0yyaommxcst Ne9
AHanu3 u npeoOpazoBanue yueOHoi napopmanmm; Yueouuk. §18. Yop. 17. §19.Ymp. 3,7

Paznen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPTaHMYECKMX BelleCTB

14/7

Tema 3.1 Knaccuduxkanus,

HOMCHKIJIaTypa n
HCOPraHN4YCCKUX BCIICCTB

CTPOCHUC

3.1.1 OcHoBHbIE KJTacChI CII0KHBIX HEOPTraHUUECKUX COCIMHEHUH.

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[Ipenmer Heopranuueckoil xumuu. Knaccudukanus Heopranuyeckux seriecTs. [Ipocteie u
ciokHble BemiecTBa. OCHOBHBIE KJIACChl CIOXHBIX BELIECTB (OKCHJIbL, T'MIPOKCHUBI,
KHUCTIOTBI, COJIM). B3auMoCBSi3b HEOpraHMYECKUX BEIIECTB. ATrperatHble COCTOSIHUSA
BemiecTBa. Kpucrammmyeckue u amopgHble BeliecTBa. THIBl KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKYJSpHas, MOHHAas, METaJsIMuecKas). 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB
BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH. 3aBUCHMOCTb XUMHYECKONH AKTUBHOCTHU
BELICCTB OT BHJA XUMHMYECKOH CBSI3M M THUIA KPUCTAUIMYECKOM pemeTku. lIpnunnsl
MHOTr000pasusi BELIECTB

CamocrosiTesibHasi padora o0yuaromuxcs NelQ
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AHanu3 u npeoOpazoBanue yueOHoU nHpopmanuu; Yueonuk §22 ymp. 5-8, §23 ymp. 5-7,
§24 ymp. 5-8

3.1.2 [IpakTnyeckoe 3ansitue NeS PenieHue skciepuMeHTAIbHBIX 3a/1a4 1Mo Teme: Yuctoie

OK 01 OK 02
BELIECTBA U CMeCH. J[ucnepCcHbIE CUCTEMBI. K43
IpoduiabHble U MPOGeCcCHOHATBHO 3HAYUMbIE JIeMEHThI cojep:kaHusl. CTEKIOMIaCcTUK P 4.16 '23 30
KaK OCHOBA JUIsl U3TOTOBJICHUS I€TaJIEH. T
CamocTrosiTesibHasi padora o0ydyarwmmxcs Nell
[Ton6op, ananu3 u mpeodOpazoBanue yueOHOTro MaTepuaia YueoHuk. §8, ymp. 3,13, §9. ymp.
2,3,10, §10, ynp. 6. IloaroroBka cooliieHuii Ha TeMy MO BbIOOPY: AMOp(dHbIE BellecTBa B
npupoze, Texuuke, ObiTy; [lmasma — derBeproe cocrosHue BemiecTBa; [ pybOomucnepcHbie
CUCTeMbI, WX Kiaccu(pUKalMsig U HCIOJIb30BaAHUE B MPOQPECCHOHANBHON N1EATeIbHOCTH;
[IpuMeHeHHEe CyCIIEH3HM ¥ DMYJIbCUI B CTPOUTEIIBLCTBE.
Tema 3.2  @usuxo-xumuueckue | 3.2.1 Meraisl. [Tonoxenue B [ICXD JI.1. MenneneeBa, ocobeHHOCTH cTpoeHus. Kopposus OK 01 OK 02
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB | METAJIOB. METObI 3a1U Tl KOHCTPYKLMI ITOJABHUKHOTO COCTaBa [1K4.3
JIP 4,16,23,30

Conep:xanue y4e0HOro MaTepuaJjia

Mertamiel. OOmme Gu3NUeCKue U XUMHUECKUE CBOMCTBAa MeTaioB. CrOCOOBI TOTYyYCHUSI.
3HaYeHHEe METAUIOB M HEMETAUIOB B MPUPOJAE U IKU3HEICATCILHOCTH YEIIOBEKa W
opranu3moB. Koppo3usi MeTajsioB: BHIbI KOPPO3UH, CIOCOOBI 3alllUThl METAUIOB OT
KOPPO3UH

CamocrosiTeibHas padora o0yuyaromuxcs Nel2

[Togbop, amanmm3 u mpeoOpazoBanue ydeOHOUW wuHPopManuu YueOHuk §20 ymp. 5.
[ToaroToBka cooOrieHuit Ha TeMy 1o BbIOOpY: XKene30 — Kak OCHOBHON KOMIOHEHT MHOTHX
cruiaBoB. [IpuMeHeHne MeTaioB U UX CIUIABOB B KaYECTBE KOHCTPYKIIMOHHBIX MaTE€pHaIOB
IPU CTPOUTEIBCTBE M SKCIUTyaTallud aBTOMOOMJIBHBIX JIOpOr U a’ponpomoB. Kopposus
METaJIJIOB, OCOOCHHOCTH KOPPO3UOHHBIX MPOILECCOB, MPOUCXOISAIINX MPU CTPOUTEILCTBE U
HKCIUTyaTallil aBTOMOOUIIBHBIX JOPOT U a3pOAPOMOB.

[lonroroBka mpe3eHTanuii Ha TeMy MO BbIOOpY: McTopus mosydeHus U TNPOU3BOJCTBA
aloMMHMA. Ponp  MeTalsioB B MCTOPUM  4e€JIOBEUeCKOM unuBmiam3auuu. Mcropus
OTEYECTBEHHOW 4YEpPHOW MeTaulyprud. VcTopusi OTE€YEeCTBEHHOM IBETHOM METAJLTyprHUU.
XuUMHUS METaJUIOB B MOEH NpoQecCHOHATbHON NesTeIbHOCTH. 3aBUCUMOCTh CKOPOCTH
KOPPO3UH OT YCIOBUU OKpykaromiei cpeapl. Kiaccudukamus KOppo3uu METALIOB I10
pa3nu4HbIM npu3HakaMm. CocoObl 3alUThl METAIIIOB OT KOppo3uH. ITpon3BOICTBO YyTryHa U




cTaJin.

3.2.2 Ilpaktuyeckoe 3ansitue Ne6 PelieHue SKCIIEpUMEHTANBHBIX 334ad IO TEME:
"Meraisr"
IIpoduabHbie 1 NMpoecCHOHAIBLHO 3HAYMMBbIE JJIeMEHThI cofepxkaHusi. I[IlpumeHenue
LBETHBIX METAJUIOB IPH CTPOMUTENBCTBE M OKCIUIyaTalldd aBTOMOOMJIBHBIX JOPOT U
a’poJpoMOB

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

CamocTrosiTesibHasi padora odydarmmuxcs Nel3
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha CBOMCTBA, COCTaB, IMOJy4YeHUE U
0e30MacHOe UCII0JIb30BAHUE METAJIOB B OBITY M MPAKTUYECKOM IESTEIbHOCTH YEIOBEKA.

3.2.3. Hemertamnsl. [lonoxenue B IICXD JI.11. MenneneeBa, 0COOEHHOCTH CTPOCHUS

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Hemeramnpl. OOmue ¢usnueckue W XUMHYECKHE CBOICTBA HEMETayUIOB. T[HUMHUYHBIC
ceorictea HemeTtauioB [V- VII rpymm. Knaccudukanus ¥ HOMEHKIATypa COCIHMHEHHUI
HEMETAJIJIOB. an/IMeHGHVIe BaXKHENLLUNX HeMeTanNoB N UX COG,D,VIHGHI/IVI pu
CTPOUTENBCTBE U OKCIUTyaTalldd aBTOMOOWIBHBIX JOPOT U a’poApoMoB. KpyroBopoTsl
OMOT€HHBIX YJIEMEHTOB B IPUPOJIE

CamocrosiTeibHas padora o0yuyaromuxcs Nel4
[TonGop, ananus u npeodpazoBanue yueoHo nHpopmaimu Yuedbuuk §21 ynp.6,7

3.2.4 Ilpaxktuyeckoe 3ansitue Ne7 PemeHue SKCIEPUMEHTANBHBIX 33Jad IO TEME:
"Hemeransr"

IIpopunibHbie U npodecCHOHATBLHO 3HAYUMBIE JJIEeMEHThI coaep:xkaHud. [IpuMeHneHue
KpUNTOHa B (apax MOJBMXKHOIO cocraBa. PTOp — KOMIIOHEHT >XHUIKOW CMa3Ka Jyls
YMEHBIIECHUSI TPEHUsl JeTaled M Y3JI0B MOABMXXHOIO cocTaBa. KpeMHuil - 31eMeHT
MHTETPAJIBHBIX MUKPOCXEM CUCTEM YNPABICHUS IBHKEHUEM aBTOTPAHCIIOPTA.

OK 01 OK 02
I1K4.3
JIP 4,16,23,30

CamocrosiTeibHas padora o0yuaromuxcs NelS

Pemienue mnpakTHKO-OPUMEHTHPOBAHHBIX 3aJaHUM Ha CBOMCTBA, COCTaB, IIOJYyYEHHE MU
0e30macHOe UCIOIb30BaHUE HEMETAIUIOB B OBITY U NPAKTUYECKON AEATEILHOCTU UYEJIOBEKA.
IToaroToBka coobuieHuii Ha TeMy 10 BeIOopy: [IpuMeHenne HeMeTauIoB IpY CTPOUTENbCTBE
U SKCIUTyaTallud aBTOMOOMIBHBIX JIOPOT M a3poaApoMoB. [IpaBuiia nepeBo3KH HEMETAILIOB.

Tema

3.3

Nnentuduxanuys

HEOPraHWYECKUX COCTMHEHUI

3.3.1 'eHeTnueckas CBsI3b HEOPTAHUYECKUX COCTUHEHUHN
Hrorosasi kKonTpoJbHasi padora Nel

OK 01 OK 02
[1K4.3




1 2 3 4
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHWYECKUX BEHIeCTB (OKCHIIOB,
THJIPOKCHUIOB, KHUCJIOT, CONed W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUU CBOICTB MPOCTHIX )
BEIIECTB, BOJOPOJHBIX COCIWHEHWH, BBICIIMX OKCHUIOB W TUAPOKCUAOB. MneHTudukamms
HEOPraHMYECKUX BEHIECTB C HCIOJIB30BAHHEM HX (PU3UKO-XUMUYECKUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKIUi
Hmoez I cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 48
OO0s3arenbHas ayauTopHas yueOHast Harpyska (Bcero) 32
IIPaKTUYECCKUE 3aHATUS 14
nabopaTopHble 3aHATHS (PaOOTHI) 4
caMmocCTosTeNIbHas paboTa 16
KOHTpOJIbHAs paboTa 2
Pa3znen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKUX COeUHEHU 32/16
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonstie 00 opraHuvecKux BellecTBaX, UX NPUMEHEHHE Ha KeJe3HOU Jopore. OK 01 OK 02
CTpOCHHE 51 HOMEHKJIATypa I1K4.3
OPraHUYECKUX BEILIECTB JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaa 2
[losiBieHre M pa3BUTHE OPraHMYECKOM XUMHUM Kak Hayku. [Ipenmer opraHm4eckoil XUMMH.
Mecto u 3HaYeHUE OPraHUYECKOM XUMHUU B CHCTEME ECTECTBEHHBIX HayK. XHUMHYECKOE
CTPOCHHE KaK TMOPSAJOK COEAUHEHUSI aTOMOB MOJIEKYJI€ COIJIaCHO HMX BaJICHTHOCTH.
[IpumeHeHne OpraHUYecKuX BEIIECTB MPHU CTPOUTENIHLCTBE M AKCIUTyaTal[il aBTOMOOMIBHBIX
JIOpOT ¥ a3p0JIpOMOB
CamocTrosiTesibHasi padoTa o0ydarwimmuxcs Nel6 1
[Ton6op, ananu3 u npeodpazoBanue yueobHoi nupopmanuu Yuebnuk 10 kimace. §1 ymp. 1-6,
MMOATOTOBKA COOOIICHUI Ha TeMBbI 110 BhIOOPY: JKu3Hb u nesrenbHOCTh A. Kekyie. XKusnp u
nesitensHOCT M. Bepuennyca. XKusnb u gesrensaocts @. Bemiepa.
4.1.2 Teopus A.M. bytneposa. Knaccudukaius opraHu4ecKux BEIIecTB. OK 01 OK 02
I1K4.3
JIP 4,16,23,30
Conep:xaHue yueOHOro MaTepuasa 2

[Toso>keHHss TEOPUM XMMUYECKOTO CTPOEHHSI OpraHMueckux coenunHeHuit A.M. Byrtieposa.

anepoI[HLIﬁ CKCJICT Opr aHMYECKOM MOJICKYJIbI 3aBHUCUMOCTH CBOMCTB BCIICCTB OT XUMHYCCKOI'O
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ctpoeHust Monekyn. M3omepuss u uzomepsl. Ilonstue o ¢yHkimoHansHO# rpymme. Paaukant.
[TpuHuMnbl K1accu(UKAMM OPraHUYECKUX COeqMHEHHMH. MexyHapoiHas HOMEHKIAaTypa U
IIPUHLUIIBI HOMEHKIIATYPbI OPIraHUYECKUX COCAMHEHUN

CamocrosiTeibHas padora odyuyarommxcst Nel7
VYueOnuk 10 xmace. §2 ynp. 1-5,8, moaroroBka cooOmieHnii Ha TeMy 1o BbiOopy: XKuzHp u
nesrenbHocTh A.M. Bytneposa

Tema 4.2 CpoiicTBa OpraHUYECKHX
COEMHEHHI

4.2.1 AnkaHbl: COCTaB, CTPOEHUE, TOMOJIOTUYECKUI PS/I.

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

Coaepxxanue yueOHOTo MaTepuaJia

[IpenenpHble YrieBOAOpOIbl (aKkaHbl M HUKIOANKaHbI). OcoOeHHOCTH KiaccuuKanuu u
HOMEHKJIATYyphl, H30Mepus, (u3nyecKkue CBOWCTBA, XWMHUYECKHE CBOICTBA, CIIOCOOBI
noiyyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TEIUla B
MPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPHUPOIHBIX YIIIEBOAOPOIOB, HAX0XKICHHE B MPHPOJIE
Y IPUMEHEHHUE aJTKaHOB.

CamocrosiTesibHasi padoTa odyuaromuxcsi Nel8

[TonGop, aHanu3 u npeoOpazoBanue yueOHON uHbopmanuu Yuebnuk. §3 ymp.7,8,12,
MOJTOTOBKA COOONICHWH HA TeMy IO BBIOOPY: DKOJOTHYECKHE ACTEKThI MCIOJB30BaHUS
YTIIEBOJOPOAHOTO CHIPhsi. XUMHsI YTTIEBOJAOPOIHOTO ChIPhs U MOs Oy IyIiasi COEIMATIbHOCTD.

4.2.2 Ilpaxtuyeckoe 3ansitue Ne8 PemieHue SKCEpUMEHTANBHBIX 334ad IO TEME:
"CpaBHHUTENbHAS XapaKTEPUCTUKA METaHA U TaHA"

IIpodunbubie W mnpodeccHOHATBLHO 3HA4YUMble 3JIeMeHTbl coaepxkaHus. JKunkue
yIaeBoA0poAbl (O€H3MHBI, KEPOCHUHBI, COJISIPOBBIE Macia, Ma3yT) - B Ka4eCTBE IOPIOYEro B
JBUTATEINISIX BHYTPEHHETO CTOpaHMsl aBTOMOOMIBHOTO TpaHCHopTa. TBepable yriaeBOAOpOabI
(mapaduHbI) — KOMIIOHEHTBI KHUJIKUX CMa30K, UCIOJIb3YEMBbIX JUIsl CMa3KH TPYLIMXCS Y3JI0B
JBUTaTeNiell, OCEBbIX MOALIMIHUKOB. ['aJoreHnpou3BOAHbBIE YTIJIEBOJOPOIbl - B KadecTBE
XJIaJlareHTa B pepuxepaTopax.

OK 01 OK 02
I1K4.3
JIP 4,16,23,30

CamocrosiTeibHast padoTa odyuarommuxcst Nel9

BbluncneHna no ypaBHEHUD XUMWYECKOW peakuum (Maccbl, 06bema,
KomyectBa WMCXOAHOTO BeLlecTBa WM MPOAYKTa peakunn Nno M3BECTHbIM
mMacce, 06bEéMy, KONNYEeCTBY OAHOM0 U3 UCXOAHbIX BeLLecTB UAW MPOAYyKTOB
peakuymn).
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4

4.2.3 Ankensl, ankaaueHbl. CocTaB M1 OCOOCHHOCTH CTPOSHUS

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

HenpenenpHple (ajdkeHbl, alKUHBI H ankaaueHbl). OCOOCHHOCTH KIacCU(PUKAIUU |
HOMEHKJIATypbl, Hu30Mepus, (U3NYECKHE CBOWCTBA, XWUMHUYECKHE CBOHCTBA, CIOCOOBI
nonydyeHusi. ['opeHue aimeruiieHa KaKk HCTOYHUK BBICOKOTEMIEPATYPHOTO IJIAMEHU ISt
CBapKku U pe3ku MerauioB. [IpakThueckoe NpUMEHEHUE AQJIKEHOB M aJKaJWEHOB IpHU
CTPOUTEILCTBE U HKCILTyaTallMd aBTOMOOUJILHBIX JOPOT U a3pOJIPOMOB

CamocrosiTeibHast padota odyuarommuxcs: Ne20
[Ton6op, ananu3 u npeodbpa3opaHue yueOHON nHbopManyu YueOHuK. §4,5.

4.2.4 Ilpaktudeckoe 3ansitue Ne9 Pemenue -HKCIIEpUMEHTAIBHBIX 3a/4a4 IO TEME:
"[lonyueHue sTuIEeHAa U U3yYEHUE €r0 CBOUCTB"

IIpoduabHbie U npodeccHoHATBHO 3HAYHMBbIE 3JIeMEHThI coaep:xkaHusi. [IpumeHeHus
MOJIMMEPOB MPHU CTPOUTEIBCTBE U IKCILTyaTallud aBTOMOOMIIBHBIX J0POT U a3pOAPOMOB IS
AIIEKTPOU30JISALIMY, PYKaBOB TOPMO3HOW CHCTEMBI aBTOTPAHCIOPTAa, IMPUBOIHBIX PEMHEH,
H00HHMTOBBIX COCYI0B aKKYMYJISITOPOB, JieTajel U 3allMTHBIX NOKPHITUI HA TPAHCIIOPTE

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

CamocrosiTeibHast padota odyuarommxcst Ne21

Beruncienus mo ypaBHeHHIO XUMHYECKOH peakuy (Macchl, 00bEMa, KOIMYEeCTBA HCXOTHOTO
BEIIECTBA MJIM MPOAYKTa PEaKIMH MO0 MW3BECTHBIM Macce, 00BEMY, KOJIHMUYECTBY OIHOTO W3
MCXOJIHBIX BEIIECTB MJIH MPOIYKTOB PEAKLIUH).

4.2.5 IIpakTnueckoe 3ansaTHe Nel() Pemienue sKcepuUMEHTANBHBIX 3aja4 IO TEME:
"AlETHJIEH U er0 ToMOJIoTH" (AJIKIHBI)

IIpopuibHbie U npodeccCHOHATBHO 3HAYUMbIE 3JI€MEHTHI coaep:kanus. [IpuMeHeHue
MOJIMMEPBl HA OCHOBE MPOM3BOJHBIX AJKMHOB B KaueCTBE M3OJIALUH 3aLIUTHBIX 000JI0YEK
KaOeJIbHbBIX U3/I€TUI U IPOBOJOB, BHYTPEHHEH OTIEIIKH.

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

CamocrosiTeibHas padora o0yuyaromuxcs Ne22

[Tog6op, anmanm3 u mpeoOpazoBanme ydeOHON wuHPopManuu YueOHuk. §6  ymp.4,7.
[ToaroToBka coobuieHnii Ha TeMy 1o BeiOopy: [IprMeHeHue arieTusaeHa 1 ero roMoJoroB Ipu
CTPOUTCIIBCTBE U OKCILTyaTallun aBTOMOOMJILHBIX JA0por 1 a3poapoMoOB

4.2.6 Apenbl. CocTaB, CTpOEHHE, NTOJIyUEHHUE

OK 01 OK 02
I1K4.3
JIP 4,16,23,30




2

Conep:kanue y4e0HOro MaTepuaa
OcobeHHoCcTH KiIaccH(UMKAlMM W HOMEHKJIATYypbl, H30MepHs, (U3HUecKue CBOWCTBA,
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJTyYECHUSI.

CamocrosiTeibHas padora o0yuaromuxcs Ne23
[Ton6op, anamu3 wu mnpeoOpa3zoBaHue ydeOHON wHPopMmanuu YueOHuk §7  ymp.3.4.
[ToaroToBka cooOmieHnit Ha TeMy 1O BbIOOpPY: [IprMeHeHHe apeHOB M UX TOMOJIOTOB IPH
CTPOUTENBCTBE M OKCIUTyaTalMd aBTOMOOWIBHBIX JOPOT M a’poApoMOB. TOKCHUYHOCTH
apOMAaTHUYECKUX YTICBOJIOPOAOB. SIIOXMMHUKATHI.

4.2.7 Tlpaktudeckoe 3anstue Nel() Pemenue sKcrepUMEHTAIBHBIX 33/a4 MO TeEME:
"CpaBHHUTENNbHAS XapaKTEPUCTHKA CIIUPTOB"

I[IpodunbHbie u npodeccHOHAIBLHO 3HAYNMMBbIE 3J1eMeHThI cojaep:kanus. OIHOATOMHBIE
CHMPTHl — KaK OCHOBA JIAKOKPAaCOYHBIX MaTEpUajoB HAxXOIAIIMX CBOE NPUMEHEHHUE IpH
CTPOUTENBCTBE W OKCIUTyaTalldd aBTOMOOWJIBHBIX JOPOT U a’poJpoMoB (Kpacka Ui
MOKPBITUS; TIACTU(UKATOPHI, NPUMEHSEMbIe B CBETO-, TEPMO-, MOPO30-, BIIArOCTOWKUX
JIeTaNAX MOJBUKHOTO COCTaBa U T.1.). [[puMeHeHe STUICHIIMKONS U TIUIepUHA B KaUecTBe
aHTU(PHU30B B pPagUaTOpax CHUCTEM OXJIAXKICHUS JBUTATENeld BHYTPEHHETO CrOPaHHUS;
THJIPaBIMYECKUX, TOPMO3HBIX U 3aKaJlOUYHBIX JKHJIKOCTEH B TIOJBMKHOM COCTaBeE.
[IpakTHueckoe 3HaUeHHE aPOMATUYECKUX CIIUPTOB M MX IMPOU3BOAHBIX IIPU CTPOUTEIHCTBE U
AKCIUTyaTallil aBTOMOOWJIBHBIX JOPOT W a’pOAPOMOB. YCIOBHUS MEPEBO3KH CIHUPTOB IO
YKEJIE3HOM 10pore

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

CamocrositeibHas padora o0y4yaromuxcs Ne24

[Ton6op, ananu3 u npeobpazoanue yueOHON nHPopMammu YueOnuk § 9,10. moaroroBka
coobuieHuit Ha TeMy 1o BbIOOpy: IlpakTHueckoe 3HaUYeHHE OJHOATOMHBIX CHHUPTOB MPHU
CTPOMTENBCTBE U IKCILTyaTallud aBTOMOOMIIBHBIX AOPOT U a3poapomoB. IlepeBo3ka ciupToB
Ha aBTOTPAHCIIOPTE, MApKUPOBKAa rpy30B. MeraHon: xeMobmius U xeMopoOusi. DTaHOI:
BeMYaiiiee Oaro M CTpamrHoe 3710. AJKOToiu3M W ero mpoduiakTtuka. [Ipaktudeckoe
3HaYe€HHE MHOTOATOMHBIX CHHUPTOB IMPH CTPOUTEIHCTBE M IKCILIyaTalldd aBTOMOOMJIBHBIX
JIOpOT ¥ a3popoMoB. IlepeBo3ka apoMaTHUECKUX CIUPTOB, MAPKUPOBKA IPY30B.

4.2.8 Anpaeruapl. Kap6onoBbie kucioTsl. CocTaB, CTpoeHUE, KilaccuuKamms

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

Conep:kanue y4ye0HOro MaTepuasia
OcoOenHocTu  KimaccuUKAMK W HOMEHKJIATYphl, HM30MepHs, (U3HUECKHe CBOWMCTBA,
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XUMHYECKHE CBOMCTBA, CIOCOOBI oNyueHusi. Mbljia Kak COJM BBICHINX KapOOHOBBIX KUCIIOT,
ux Moroniee neictaue. Cinoxabie 23QHUPbI KaK TPOU3BOAHBIC KAPOOHOBBIX KHCIIOT.

CamocrosiTesibHasi padoTa o0ydarmmxcs Ne25

[Ton6op, ananu3 u mpeobpaszoBanue ydeOHOU wHPOopManuu YdeOnuk. §11, ymp.6,7; §12
ymp. 6,8. TloaroroBka cooOmieHni Ha TeMy 110 BbIOOpY: MypaBbuHask KUCIOTA B MPUPOJIE,
Hayke W mpousBojactBe. Mcropust ykcyca. IlpakTuyeckoe 3Hau€HHE albJECTUIOB U HX
MIPOU3BOJHBIX MPU CTPOUTEIHCTBE M IKCIUTyaTallMM aBTOMOOWJIBHBIX JOPOT U a’3pOAPOMOB.
[TepeBo3ka anpaeruoB, MapKUPOBKa Tpy30B. [IpakTHdeckoe 3HaUeHHE KapOOHOBBIX KHCIIOT
U WX TPOU3BOAHBIX NPU CTPOUTEIBCTBE M OIKCIUTyaTallMM aBTOMOOWMIIBHBIX JOpOT U
a’poapomoB. IlepeBo3ka KapOOHOBBIX KHUCIIOT, MapKHPOBKa rpy30B. [IpakTuyeckoe 3HaueHne
KHUPOB U MX MPOU3BOJIHBIX MPU CTPOUTEIHCTBE M HKCIUIyaTalMd aBTOMOOWJIBHBIX JOPOT U
a’pOJIPOMOB.

4.2.9 JIabopaTopHoe 3aHsiTue (padora) Ne3 "CBolicTBa ajbJeruI0B U KApOOHOBBIX KHCIOT"
Ipopuiabubie U NpodeccHOHATBLHO 3HAYUMBbIE JJIEMEHThI COAep:kaHus. MypaBbUHBIM
anpJern]l Kak KOMIIOHEHT OaKeIWTOBOrO Jlaka, SBISAIONIUMCS aHTUKOPPO3UOHHBIM
IMOKPBITUCM. TekcTonmuT Kak OCHOBa JJIA HU3TOTOBJICHUA 3y6‘-IaTBIX KoOJI€EC, BKHaI[BIIHCﬁ
MOJUINITHUKOB, a TakKe KaK 3JIEKTPOU3OIATOP. ACOOTEKCTONUT KaK KOMIIOHEHT st
HU3TOTOBJICHUA TPYLIHUXCA neTaneﬁ JUCKOB CHCIUICHUA ©W TOPMO3HBIX KOJIOAOK Ha
TpaHcnoprte. [IpiMeHeHne aneToHa MpU CTPOUTEIHCTBE M IKCIUTyaTallud aBTOMOOMIIBHBIX
JIOpOr W a’poApoMoB. I[IpuMeHeHHe IaBeseBOM KHUCIOTHI JUISI OYUCTKM METAJUIOB OT

PKaBUUMHBI U HAKUIIU. HepeB03Ka U MapKHUpPOBKa AJIbACTUI0B U Kap6OHOBBIX KHCJIOT.

OK 01 OK 02
OK 04
I1K4.3

JIP 4,16,23,30

CamocrosiTenbHast padoTa odyuyarommuxcst Ne26

BbluncneHnsa Mo ypaBHEHUD XUMWUYECKOW peakuum (Maccbl, OOBEMa,
KonmyectBa WMCXOA4HOro BeLlecTBa WM MPOAYKTa peakunn Nno M3BECTHbIM
mMacce, 06bEéMy, KONMYeCTBY OAHOM0 U3 UCXOAHbIX BeLLecTB UAW MPOAYyKTOB
peakuumn). PelueHne cxem npespaLLeHuin

4.2.10 IIpaktudeckoe 3ansitie Nell PemieHue SKCIEpUMEHTAIBHBIX 3aJad IO TEME:
"Cnoxusie 3¢upsl. XKupsl. [Torstue o CMC"

IMpoduabHbie U MpodeccHOHATBLHO 3HAYNMBbIE JIEMEHTHI conep:xkanusi. byTmnnauerar
KaK KOMIMOHEHT I'IeHTa(I)TaJ'IeBbIX 3|v|ane|7|, NCMOoNb3yeEMbIX A1 OKPaCKW,
SNEKTPOU3ONTAUMOHHbBIX  J1aKOB, NPpUMEHAEMbIX TMNPU pEMOHTE TAroOBbIX

OK 01 OK 02
I1K4.3
JIP 4,16,23,30
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ABI/II'&TEIIGVI. MbIna BbICLLNX KNPHbIX KNCNOT KaK 3aryctutenn B njiaactnyeckmnx
CMa3Kax, NpuMeHAeMbIX B Pa3/iMYHbIX MEXaHN3MaX 4714 CMa3Kn NoALLNNHNKOB,
3y6HaTbIX KoneC, BUHTOBbLIX N LUenHbIX nepeiad, WapHUWPHBbIX COGAVIHGHVIVI "

ap.

CamocrosiTeibHast padota odyuyarommuxcst Ne27

IToaroToBka cooOrmieHuit Ha TeMy 1o BbIOOpPY: CiiokHbIE 3(UPbI U UX 3HAYEHUE B IPUPOAE,
ObITY ¥ TIPOU3BOACTBE. JKUPBI KaK MPOAYKT NUTAHUS U XUMHUYECKOE ChIpbE. 3aMeHa KUPOB B
TEXHUKE HENUILEBbIM chipbeM. HexBaTka pOAOBOJBCTBHMS Kak IJoOajbHas mpodiema
YejoBeYecTBa M IyTH €€ pemieHus. Mpuia: mpouuioe, Hactosimee, Oyaymee. Cpeactsa
TMTHMEHbl Ha OCHOBE KHMCJIOPOZCOAEP)KAIMX OpraHUuYecKuX coequHeHuil. CHHTeTHYecKue
Morotue cpeactsa (CMC): TOCTOMHCTBA U HEJIOCTATKH.

4.2.11 AMuHEL. AHWINH

OK 01 OK 02
[1K4.3
JIP 4,16,23,30

Conep:xaHue yueOHOro MaTepuasa
OcoOenHocty KimaccuukalMi W HOMEHKJIATYphl, H30MepHs, (U3HUEeCKHe CBOWMCTBA,
XUMHYECKHUE CBOMCTBA, CITOCOOBI TTOJTyUCHHUSI.

CamocrositeibHas padoTa o0y4yarommuxcs Ne28

[TonGop, ananu3z u npeobpazoBaHue yueOHOM uHpopmauuum YueOHuk. §16  ymnp.5-7.
[ToarotoBka coobuieHuii Ha Temy 1o BbeiOopy: JKusup u nesrensHocts H.H. 3ununa.
AHWINHOBBIC KpaCHUuTCJIH. HpaKTI/I'—IGCKOG 3HAYCHUC AaMHWHOB MW HX IPOU3BOAHBIX IIpHU
CTPOUTEINILCTBE U HKCIUTyaTallMl aBTOMOOMIIBHBIX JOPOT M a3poJpoMoB. [lepeBo3ka aMUHOB,
MapKHPOBKA IPY30B.

4.2.12 JlaboparopHoe 3ansThe (padora) Ned "Amunokucnorsl. benku. Pacno3naBanue
BOJIOKOH"
IpopuiabHbie 1 NpodeccHOHATBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHus. KarnpoH — kak

KOMIIOHCHT BHYTpeHHCﬁ OTACIKHN IIOJABUXKHOI'O COCTaBa. HpI/IMeHeHI/IC KJI€1 Ha OCHOBC
nojmaMuia B MallMHOCTPOCHUUN IJId CKJICMBAHUA. Mnnopa-noponnaCT — KaK OCHOBa AJid
TCIIJIOU30JIAI .

JIP 4,16,23,30

CamocrosiTesibHasi padoTa odyuyarouuxcsi Ne29
[Ton6op, anamu3z u mnpeoOpa3zoBaHue yuyeOHOW uHPopmauuu YueOnuk. §17 ymp. 10.
[lonroroBka cooOuieHH Ha TeMy MO BBIOODY: 3HaueHUE aMHUHOKAIpPOHOBOM U
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AMHUHOSHAHTOBOM KHCIIOT MpPHU CTPOUTENHCTBE M AIKCIUTyaTallM aBTOMOOWIBHBIX JOPOT U
a’poapomoB. buocunTes OenkoB. XHWMHYECKHE BOJOKHa M WX TNPUMEHEHUE IIpH
CTPOMTENHCTBE M OKCIUTyaTallid aBTOMOOMIIBHBIX JOPOT M a3pOJpOMOB

Tema 4.3 Wnentuduxarms
OpPTaHHYECKUX BEIIIECTB, ux
3HaUEHUE M MPUMEHEHUE B OBITOBOM
U TMPOU3BOJICTBEHHOM JESATECILHOCTH
YyeJoBeKa

4.3.1 JlabopaTopHoe 3ausiTue (padora) NeS "CpoiicTsa yrieBooB"

IpopuiabHble U NPOecCHOHATBHO 3HAYMMbIE 3JIeMeHThbI coaep:xkanus. [IprumeHnenue
Hp€CCOBaHHOI7I APCBCCUHBL JIA BKJI&I[LIH_Ieﬁ NMOAIIMITHUKOB, BTYJOK, OIIOPHBIX IUIXT,
M3TrOTOBJICHHUSI IIECTEPEH MOBMKHOIO COCTaBa aBTOTPAHCIIOPTA.

OK 01 OK 02
OK 04
[1K4.3

JIP 4,16,23,30

CamocrosiTesibHast padoTa odyuaromuxcsi Ne30

[TonGop, ananu3 u mpeodOpazoBanue yueOHON nHbopManmu YueOHuk. §14,15, moaroroBka
cooOmIeHnit Ha TeMy 1O BbIOOpY: YTJIEBOABI M HMX pOJIb B JKMBOW mpupoje. PasButue
caxapHOW MPOMBIIUIEHHOCTH B Poccum.

4.3.2 Ponpr xumuu B O00€CHEYEHUH HKOJOTHMUYECKOM,
0€30IMaCHOCTH

SHEPreTUYECKOM U MHILEBOMN

OK 01 OK 02
I1K4.3
JIP 4,16,23,30

Conep:xxanue y4eOHOro MaTepuaJia

Pome opraHmveckoil XMMUM B PEHICHHH MPOOJIEM DSHEPreTHYECKOW OE30MacHOCTH, B
pPa3sBUTHH MEIWIUHBI, CO3JaHUU HOBBIX MAaTEPUAIOB, HOBBIX HWCTOYHHKOB DJHEPTUU
(ampTEepHATUBHBIE MCTOYHUKH SHEpruu). OMacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KIAcCOB  (YIJIEBOJOPOMBI, CIUPTHI, (EHOJIBI,
XJIOPOPTraHUYECKHe MPOM3BOAHBIE, AIBJIETHIbI W Jp.), CMBICI TOKa3aTeds MpeebHO
JIOITYCTUMOW KOHIICHTPAITHH

CamocrosiTesibHasi padora o0yuaromuxcst Ne31
[MoaroroBka cooOmieHnid Ha Temy 1o BbiOOpy: YenoBek B MUpe BeLllecTB W
Matepunanos. XMMUA 1 340P0OBbLE YeoBeKka

Pazgea S. Kunernueckue 1 TepMOXMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX pPeakuuil

2/1

Tema 5.1 CxkopocTb XUMHUYECKHX
peakuuii. XMMU4YeCKOe paBHOBECHE

5.1.1 IIpakTnueckoe 3ansaTue Nel2 PemieHue NMpakTUKO-OPUEHTUPOBAHHBIX PaCUETHBIX
3aaa4 no teme: "CKopoCcTh XUMUYECKUX peakiuii. XUMHUYECKoe paBHOBecHEe"

OK 01 OK 02
I1K4.3
JIP 4,16,23,30

CamocrosiTesibHasi padora o0yqyaromuxcs Ne32
[Ton6op, ananu3 1 npeodbpazoBanue yueOHoi naopmarmn YdaeOuuk §15 ymp. 1-7,12

Pa3znen 6. PacTtBopbl

2/1

Tema 6.1 IlonsTie o pacTBOpax

6.1.1 IlpakTnueckoe 3anaTHe Nel3 PemeHue NMpakTUKO-OPHUEHTHPOBAHHBIX PACUYETHBIX
3aja4 1o teMe: "PacTBOpbI, HCHOJIb3yeMble B OBITOBOW M MPOU3BOICTBEHHOM JESTEILHOCTH

OK 01 OK 02
11K4.3




1 2 3 4
yenoBeka" JIP 4,16,23,30
CamocrosiTeibHas padora o0yuaromuxcs Ne33 1
[ToarotoBka cooOmieHuid Ha TeMy 1O BbIOOpYy: PacTBophbl, Hcmoib3yemble B OBITOBOMA,
MIPOU3BOJCTBEHHON JEATENLHOCTH YeloBeKa. PacTBOpHI, MpUMEHsIeMbIE€ TIPH CTPOUTETHCTBE
U OKCIUTyaTallud aBTOMOOMIIBHBIX JOPOT U a3pOJIPOMOB
Pa3znen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0OBEKA 4/2
Tema 7.1 Xumums B ObiTy u | 7.1.1 HoBelimue JOCTH)KEHUS XUMUYECKOW HAYKA U XUMUYECKON TEXHOJIOTHH OK 01 OK 02
IIPOM3BOJCTBEHHOW  JAESTEIbHOCTU OK 07
YeJI0BeKa [1K4.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
Hoselimme nOCTMKEHHUS XMMHUYECKOM HAYKM M XUMHUYECKOM TexHosoruu. Ponb xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, DSHEPreTHUecKoM U MUIIEBOW 0e30MacHOCTH, pPa3BUTUU
MenuiuHbl. [IpaBuia noucka u aHaim3a XUMHUUYECKON MH(OpMAIMU U3 pa3IMuHbIX HCTOYHUKOB
(Hay4Has ¥ yueOHO-Hay4YHasl JIMTepaTypa, CpeACcTBa MaccoBoi nH(popmMaluu, cetb MHTEepHET)
CamocrosiTesibHast padora o0ydarwmmuxcs Ne34 2
[Touck n aHanmu3 HHPOPMAIMK O IPUMEHEHNH XUMHYECKUX BEIECTB U TEXHOJOTHH C yUeTOM
Oyaymiel npodecCHOHATBHON AEATEIbHOCTH MO0 TeMaM: BaKHEHIIINE CTPOUTENILHBIE MaTepHUaIbl,
KOHCTPYKLHOHHBIE MaTepuabl, KpacKu, CTEKJIO, KepaMHMKa, MaTepHalbl JUIS 3JIEKTPOHUKH,
IIPUMEHSEMbIE ITPU CTPOUTENHCTBE U IKCIUTYaTAI[MH aBTOMOOUIIBHBIX JIOPOT U a3pOIPOMOB
7.1.2 IIpomMeskyToqHasi aTTecTams 1o Jucuuimne. JluddepenunpoBanuslii 3auet 2 OK 01 OK 02
OK 07
[1K4.3
JIP 4,16,23,30
Hmoez II cemecmpa: MakcumanbHasi yueOHasi Harpy3Ka (BCero) 60
OO0s3arenbHas ayauTopHas yueOHast Harpyska (Bcero) 40
IPAKTUYECKUE 3aHATUSA 18
nabopaTopHble 3aHATHS (PaOOTHI) 6
camocToATeNbHAsA paboTa [ ()
nuddepeHIMpPOBaHHBIN 3a4eT 2
Hroro: MakcumanbsHas yueOHast Harpy3ka (BCero) 108
O0s3arenbHas ayquTopHas yueOHast Harpys3kKa (Bcero) 72
MIpaKTUYCCKHUE 3aHATHUS 28




2 3

nabopaTopHble 3aHATHS (PaOOTHI) 10

camocTosTeNIbHas paboTa 36

KOHTpPOJIbHAsI paboTa 2

Hmoeosas ammecmayus 6 popme nuPpepeHInpoBaHHOTO 3aUeTa 2




3. YCJIOBUS PEAJIM3ALIAU ITIPOT'PAMMBbI YYEBHOM JTUCHUIIIUHBI
3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAJbHO-TEXHUYECKOMY 00ecneyeHn 0

Y4eOHasi TUCHMIUIMHA peanu3yeTcss B ydeOHOM kaOuHere: (J1abopaTropusi XUMHH U
O1oJI0rNN)
Obopyodosanue yuedbHo20 kKabunema:

1. ITocago4Hble MECTa MO KOJIUYECTBY OOYUAIOLIHXCSI.

2. Pabouee mecTo mpernoaaBaTes.

3. Metoauueckue MaTepualibl 0 AUCHHUTIIIMHE

4.Becsl anaauTudeckue (1 mr.).

5. XuMuueckas mocyia.

6. Mopenu KpucCTaJUIMYECKUX pemEToK. (3 miT)

7.COopHbIi iprOOP 1715 TTOJTy4YeHHs Ta30B (1 mT.).

8.Habop Ne3 BC «Illenoum.

9.Halopbl peakTHBOB 110 OPraHUYECKONH XUMUH.

10. HabGop uHIMKAaTOpPOB.

11. HaGop miakaToB M0 HEOPraHUYECKOW U OPTaHUYECKON XHUMUH.

Texnuueckue cpedcmea 00y4eHus:

-TB

- BUJCOMArHuTO(HoH

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 00yueHusL:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble HCTOUHUKM YTrieBoaopooB. COUpPTHI U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Opranunveckas xumusa. Yactp 3. Anpaeruzbl U KapOOHOBbIE KUCIOTHL. CIIOKHBIC
a¢upsl. XKupsl. 20 onbitoB, 40 MUHYT..
3. DVD Oprannueckas xumus. Yacts 4. YrneBoasl. 11 onbiTos, 27 MUHYT.
4. DVD Oprannueckas xumusi. Yacte 5. A3oTcoaepxaliue opraHudeckue BemiecTna. benkwu.
CuHTeTHUYECKHE BBICOKOMOJIEKYIISIpHBIE BemecTBa. 20 ONbITOB, 28 MUHYT.
5. B/® «llIkonbpHBINH XUMUYECKHUNA dKCTIEpUMEHT» 150 MUHYT.

3.2. UnpopmanoHHoe o0ecneyeHne peain3alui NporpaMmbl

Jns peanuszauuu nporpammbl 6MOnMOTEUHBIH (QOHA 00pa30BaTENbHONW OpraHU3aLUH
UMeeT TIeYaTHbIE W/WIM DJIEKTPOHHbIE OOpa3oBaTelbHbIE M WH(POPMALMOHHBIE PECYPCHI,
UCIOJIb3yeMble B 00pa30BaTeIbHOM MPOLIECCe.

Ilepeyens pexoMeHIyeMbIX Y4eOHBIX H3IAHUI, TOMOJHHUTEJbHON JHTEPaTyphI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JINOTEYHOT0 (POHAA:

3.2.1.0cHOBHBbIE HICTOYHUKH:

3.2.2. /lonoTHUTEIbHbIE€ HCTOYHUKM:



3.2.3 UnTepHeT — pecypesl:
1. Enunast komnekius nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB - Pexxum mocrtyma: http://school-
collection.edu.ru/
2. Xumnyeckuir (axymprer MI'Y um. M. B. JlomoHocoBa [DneKTpOHHBIA pecypc]: cepsep
xuMmuueckoro ¢akymnprera Moc. roc. yH-Ta uM. M. B. JlomonocoBa. - M., 2023- - Pexum
nocrymna: http://www.chem.msu.su/rus/weldept.html
3. EcrtecTBeHHOHayuyHBIi 00pa3oBaTeNbHBIM TOPTaN [DNEeKTpOHHBIH pecypc] / MUH-BO
oOpazoBanmsi u Hayku Poc. ®Depepammmu. - M. ; CII6., 2023. - Pexum gocryma:
http://www.en.edu.ru, cBOOOTHBII
4 Tlnardpopma Zoom Jyis MPOBENCHUS OHJIAWH-3aHATUN U BUIEO-KOH(DepeHIni. [DneKTpoHHbII

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

5. DnextpoHHass WH(POPMAIMOHHO-OOpa3oBarenbHass cpena Ha 1iaatdhopme Moodle.

[DnexTpoHHBIH pecypc]. Pexum noctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3UOHHOTO
NMPOrPaMMHOI0 o0ecredeHnst


https://moodle.ospu.su/
https://zoom.us/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCIATITAHBI

Kontpons u oleHKa pe3yabTaToB OCBOCHHUS 001Ie00pa30BaTEeIbHON IUCIUIUTMHEI
PacKpBIBAIOTCS Yepe3 AUCIUILTUHAPHBIE Pe3ybTaThl, HAMPABICHHBIE Ha ()OPMUPOBAHHUE OOIINX

KOMITETEHIIHI TI0 pa3zienaM H TeMaM COJIepKaHUs yueOHOro MaTepuara.
[IpomesxyTounas arrectauus B popme (B popme audepeHIrpoBaHHOTO 3a4€Ta).

Oo6mue komnerenunu (OK),
JIMYHOCTHBIE pe3yabTarthl (JIP)

Paznen/Tema

Tun oneHoYHBIX
MepOonpPUSATHI

OK.01

Pl: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 01pOC;

- 3agaun HaA COCTaBJCHHE
XUMHYECKHUX POPMYIT;

- 3agaHusi HAa KCIIOJIb30BAHUSA
XAMHAYECKOH CHUMBOJUKH U
Ha3BaHUM COENUHEHHWU IO
HOMEHKJIAType
MEXIyHAPOIHOTO coro3a
TEOPETUYECKON U NMPUKIIATHON
XUMHH W TPUBHUAJIBHBIX
Ha3BaHMM JUISL COCTaBJICHUS
XUMHUYECKUX HOpMYIT;

- 3aciymuBaHue COOOIIEHUHN
Y OLIEHKA UX MOATOTOBKHU;

- Pesymbrar  BBIMONHEHUS
BHEayAUTOPHBIX
CaMOCTOSITENILHBIX paboT;

- PegynmbraT  BBINONHEHUSA
MPAaKTUIECKON pabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJlaHus;

- [Ton6op,
npeoOpa3oBaHue
nHpopmaruu

aHanmM3 |
yueOHOU

OK.02

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIEHUI
1 OLICHKA WX IOJATOTOBKU;

- 3agaHus Ha HCIIOJIb30BAHHUSA
XUMUYECKOH CHUMBOJMKH H
Ha3BaHUU COCAMHEHUH  IIO
HOMEHKJIaType
MEXKyHapOJHOIO coro3a
TEOPETUYECKON U NIPUKIIATHON
XUMMM U TPUBHAJIbHBIX
Ha3BaHMWW I COCTaBJICHUS
XUMHUYECKHX (POpPMYIT;

- Pesynmprar  BBINOIHEHUSA
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynmprar  BBINOIHEHUSA
MIPaKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIaHMUS;




- Ilox6op,
npeoOpa3oBaHue
uH(hopMaLuu

aHaIu3 U
yueOHOU

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIEHUH
1 OLIEHKA UX MOATOTOBKHU;

- 3a/laHug Ha MCHOJIb30BaHUS
XUMHUYECKONH CHMBOJUKUA U
HAa3BAaHUM  COCOMHEHUH IO
HOMEHKJIAaType
MEXIyHapOAHOIO cor3a
TEOPETUYECKON U MPUKIATHON
XUMUU U TPUBUAJBHBIX
Ha3BaHMM JUISI COCTaBIICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINOJHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynprar  BBINOJTHEHUS
MIPaKTUYECKON paboThI;

- Pesynprar  BBINOJIHEHUS
nabopaTopHON PabOTHI;
-IIpakTuKO-OpUEeHTUPOBAHHBIE
3aJlaHus;

- Tloxbop,
npeoOpa3oBaHue
uH(hopMaLuu

aHaIM3 |
y4ueOHO

OK.07

P7: Tema 7.1

-IIpakTrKO-OpHUEHTHPOBAHHBIE
3a1aHus;

- ITon6op,
npeobpa3oBaHue
nHpopmanuu;

aHAM3 |
yueOHOi

S HEPEYEHB UCIHIOJIB3YEMbIX METO/J1OB OBYUYEHUA

5.1 TIlaccuBHbIE: OINpOC, PENPOIYKTUBHBIE YIPAXHEHUS IO 3aKPEIUICHUIO M OTpabOTKe

W3yYEeHHOTO MaTepuasa

5.2 AKTHBHBIE H HHTCPAKTUBHBIC. 3BPUCTUYCCKUC 66C6,[[H, AUCKYCCHH, prrnmﬁ CTOI1,

npe3CHTalrsd, BAKTOPHUHA, KBECT.
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