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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.
Ocy1iecTBIsATh
MMOMCK, aHaJIu3

u

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




UHTEPIPETALNIO OCHOBaHHOT'O HA JUasiore KyJabTyp, | HarpeBaHUH, MOJyYEHHE ITUIICHA
uHpopManuy, CITIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MECTa B | U W3y4YE€HHE €ro  CBOWCTB,
HEOOXOAUMOM  mJig | TIOJUKYJIBTYPHOM MUDE; Ka4eCTBEHHBIC  pEaKkIMu  Ha
BBIMOJIHCHHUST  3ajad | - COBEPIIEHCTBOBAHUE S3bIKOBOM Y | albAETHIBI, KpaxMall, YKCYCHYIO
npo(ecCHOHANBHOM | YMTATENBCKOM  KYJBTYpbl ~ Kak  CPEJCTBA | KHCIOTY; JeHaTypaius OeJkoB
JEeSITENBHOCTH; B3aMMOJICHCTBUSI MEX/Ty JIIOABMHU WM MO3HAHWS | IPU  HArpEBaHWM,  I[BETHHIC
MUDA; peakuuu  OeNKoB;  MPOBOAMTH
- OCO3HaHHE IIEHHOCTH HAYYHOM JEATETHHOCTH, | peaKlMi ~ HMOHHOTO  OOMEHa,
TOTOBHOCTh  OCYHIECTBJISITh TPOEKTHYIO U | OMpeNeisiTh  Cpeay  BOJHBIX
HCCIE0BATENBCKYIO JeATeNTbHOCTh | PACTBOPOB, KaueCTBEHHbIE
WHJMBUIYaJIHHO U B TPYIIIIE; peakiu Ha cynbdar-, kKapOooHat-
OsJaieHne YHHBEPCAIbHBIMHM Y4eOHBIMH U XJIOPUII-aHHOHBI, Ha KaTHOH
MO3HABATEJIbLHBIMH 1HICTBUSIMM: aMMOHHUS; pelaTh
B) padora ¢ uHgopmanueii: AKCIIEPUMEHTAIILHBIC 3a7]aud 110
- BJaJIeTh HABBIKAMU TOJY4YeHUS MHPOPMALMU | TeMaM "Meranbr" u
u3 HMCTOYHUKOB pa3HbIX Tunos, | "Hemeramnsl'") B COOTBETCTBHHU C
CaMOCTOSITENTFHO OCYIIECTBIISATh TIOUCK, aHATIU3, | MpaBUJIaAMU TEXHUKU
CUCTEMATU3ALIHIO u MHTEPIpETaluio | 6e30MacHOCTH MPU OOpaILeHUH C
uHpopMarmu pa3IUYHbIX BUJIOB U | BEIIeCTBAaMH U JIaOOPaTOPHBIM
dbopMm mpencTaBieHuS; 000py/IOBaHHEM;  TPEICTABIISATH
- CO371aBaTh TEKCTHl B PA3MMYHBIX (popMmaTax c | pe3ysbTaThl XUMHUYECKOTO
y4eToM Ha3HaueHHsh MHPOpPMAallMM W IIENIEBOH | 3KcrepuMeHTa B (hopMme 3ammcH
ayJMUTOPHUH, BBHIOWpAs ONTUMAIBHYIO (OPMY | YPaBHCHHH  COOTBETCTBYIOIIHX
NPEJICTABIICHUS] M BU3YyaJIN3alluy; peakimuii  u  (OPMYIHPOBATH
- OLICHUBATH JIOCTOBEPHOCTh, JISTUTUMHOCTh | BBIBOABI ~HAa  OCHOBE  JTHX
uH(OpMaIMY, €€ COOTBETCTBHE NPABOBBIM M | PE3YJIBTATOB;
MOPAIBHO-ITHYECKUM HOPMaM; - YMETh aHAITM3UPOBATH
- HCHOJIb30BaTh CPE/ICTBA MHPOPMALIMOHHBIX M | XUMHYECKYIO nH(pOpMaIIHIO,
KOMMYHHUKAIIIOHHBIX TEXHOJIOTHI B PEIICHUM | TOTy4aeMylo u3 pa3HbIX
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W | HICTOYHHKOB (CPEICTB MAacCOBOM
OpraHM3allMOHHBIX 3aJay ¢ coOmojeHueM | uHopmaimu, cetb MHTepHET U
TpeOOoBaHMI SPTrOHOMHUKH, TEXHUKH | APYTHUE);
0e30macHOCTH, TUTHEHBI, | - BIQJIETh OCHOBHBIMU METOJIaMU
pecypcocOepexxeHus, MIPaBOBBIX U | HAyYHOTO TIO3HAHMS BEIIECTB U
STUYECKHX HOPM, HOPM HH(POPMAIMOHHON | XUMHUYECKUX SIBTICHUI
0€e30I1aCHOCTH; (HabmoeHNME, HU3MEpeHue,
- BJIQJICTh HABbIKAMU PACHO3HABAHMS M 3ALLUTHI | SKCIEPUMEHT, MOJICIMPOBAHHUE);
uHpopmaImy, HHHOPMAIIMOHHON O€30MacHOCTH | - YMETh MPOBOJUTH PACUYETHI 1O
JUYHOCTHU XUMUYeCKUM  QopMmynam U
YpaBHEHUSM XUMHYECKHUX
peakuuMid ¢  HKCIOJb30BaHUEM
buznyecKux BEJIMYUH,
XapaKkTepU3yIOIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI:
Maccel, oObeMa (HOpMasbHbIE
YyCJIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHBIC XMMHUYECKHE 3HAHMS
JUISL  TIPUHATHS ~ PEIICHUNA B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c
BEIIECTBAMH U UX MPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yMeTh  IUIAHUPOBaTh U
PaboraTh B | CAMOCTOSITEJILHOCTH U CAMOOMPEIEIICHHUIO; BBITIOJHSTh XUMHYECKHN




KOJUIEKTUBE u|- OBJIQJICHNE HaBBIKAMH Y4eOHO- | SKCIIEPHUMEHT (mpeBpareHus
KOMAaHJe, UCCIIEZIOBATENLCKOM, IIPOEKTHOM M COLMAILHOM | OpraHMYeCKHX  BEIIECTB  IIPH
3P PEeKTUBHO ACATEIIBHOCTH; HarpeBaHUH, NOITy4YEHHE STUIICHA
B3amMojeiictBoBath ¢ | OBJIagenue YHUBEPCAJbHBIMH | I  HM3y4YEHHUE €ro  CBOMCTB,
KOJUJIEraMu, KOMMYHHKATHBHBIMH JeHCTBHSIMM: Ka4yeCTBECHHBIC peakiuu Ha
PYKOBOACTBOM, 0) coBmMecTHas 1eTEILHOCTD: aJbIETUIbI, KpaxMall, YKCYCHYIO
KITMEHTAMH - TIOHWMATh M HCIOIB30BATh NPCUMYIIECTBA | KKCIOTY; ACHATYPALMS OEIKOB
KOMaHTHOW 1 HHHHBH}IyaHBHOfI“pa6OTBI; NP HATPCBAHHH,  L(BETHBIC
- TPMHUMATH LEJM COBMECTHOH JEATENBHOCTH, | peaxiui  GeJIKOB;  IPOBOJIUT
OpraHW30BBIBATE M KOOPTMHMPOBATH NEHCTBUS | peakium  MOHHOTO — OOMEHa,
MO e JIOCTHKEHWIO! COCTAaBAATh IUIAH | grpenensts  cpeay — BOAHBIX
JACHCTBUH, ~paclpelieNTb PO C  Y4€TOM | pacrpopos, KAYECTBEHHLIC
MHEHHH y4aCTHHKOB 00CyXIaTh Ppe3yJIbTaTh peaKiu Ha cyibdat-, KapooHaT-
COBMECTHOH paboTBI; U XJOPHUI-AHWOHBI, Ha KaTHOH
- KOOp/IMHUPOBAaTh M BBINOJHATE PaboTy B AMMOHHA permaTh
YCHOBHAX — PCAIIBHOTO, — BHPTYaILHOTO AKCIEPUMEHTAJIBHBIE 33Jaud I10
KOMOMHHPOBAHHOTO B3aMMOICHUCTBUS; T P —" "
- OCYILECTBJISITh IIO3UTUBHOE CTPATErMUECKOe er{MaM " r
HOBGHCHMC B pANTAUHBIX  CHTYALSX, eMeTaiuibl") B COOTBETCTBUU C
HPOSIBJIATH TBOPUECTBO M BOOOpa’keHHE, ObITh TpaBIUIami TEXHIKH
e —— 0e30MacHOCTH TMpU OOpaIleHuH C
OBJ1ajieHue VHHBEPCATLHBIME BEIIECTBAMH M JIJaOOpaTOpHBIM
peryJsiTUBHBIMH JefiCTBUAMU: 000pyZIOBaHKEM;  MPE/ICTABIATS
r) NIpUHSATHE ce0sl ¥ APYTHUX JIOJeH: Pesy IbTaThbl XHUMITHCCKOTO
- IPUHEMATh MOTHBBI M apIyMEHTHI APYrux | ~rcolcPUMCHTa B opme samcu
nroieit pu aHamu3e  pesyibTarop | YPABHCHHH - COOTBETCTBYIOIIMX
JESTETHHOCTIL 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 00/1acTH 3K0JI0rH4€CKOT0 BOCTIMTAHUS: - chopMHpOBaTh MpEACTaBICHUS:
CopeiicTBOBaTH - c(hOopMHPOBAHHOCTH 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 OprZKanmeﬁ Cpelic Ha OCHOBE 3HaHMs Lielick | HEOOXOMMMON Al pelieHus
POU3BOACTEA, YCTOWYHMBOTO pasBUTHSA YeJIOBEUECTBa; | MPAKTUUECKUX 3a1aun
> deKTHBHO aKTUBHOE HGHpPISI:l:HC JICUCTBHUH, TPUHOCAIIUX | SKOJIOTMYECKH  O0OOCHOBAaHHOTO
eHiCTBOBATD B | BPEI OKPYXKAIOIIEH Cpese; OTHOLICHUA K CBOEMY 3/10DOBbIO
Ype3BBIMANHBIX - yMeHue MIPOTHO3UPOBATH | U IPUPOIAHON Cpeae;
CHTYAIHSX. HeOJIaronpusTHbIE 9KOJIOTMYECKHE | - yMETh COOJIIOAATh IpaBUIIa
MOCJIE/ICTBHS NPEIIPHUHAMACMBIX | SKOJIOTHYECKH IEIECO00pa3HOTr0
JIEHCTBHM, IPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYAOBOI
- pacupeHue  OmbITa JEATENTHOCTH | IESTEIBHOCTH B HEJISIX
9KOJIOTMYECKOM HaIlpaBJI€HHOCTH; COXpaHEHHs CBOETO 3JI0POBbSI U
- OBJIaJICHUE 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

O0bém o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITTHHBI

72
B TOM YHCJIE:
OcHoBHOe coaep:xaHue 72
B TOM YHUCIIE:
JIEKIIUH, YPOKU 34
camocTosiTesbHas paboTa
IIPaKTUYECKUE 3aHATUS 28
1a00paTOPHBIE 3aHATHUS 10
B. 1.4. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHME
B T.U..
TEOpEeTHUECKOoe O0ydYeHHUE 34
NPaKTUYECKUE 3aHATUS 78
1a00paTOPHBIE 3aHITHS 10

KOHTPOJIbHbIE Pa00ThI

B coomeemcmeuu ¢ yuebuvim nianom no umoezam I cemecmpa ammecmayus
1pPoBOOUMCsL 8 hopme KOHMPOLbHOU padOMmbl.

[Ipome:xyTounasi arrectanus (B Gopme auddhepeHIInpoBaHHOTO 3a4eTa)




2.2 TemaTH4yeCKHUil IUVIaH U COJlePKAHUE Y4eOHOM N CHUIITTHHBI

1 2 3 4
®opmupyemble
HaumeHoBaHue pa3iesioB U TeM Conep:xanue y4e0OHOIro MaTepHuasia, NPaKTU4YecKue U JadopaTopHble 3aHATHS, Oo0bem KOMrgIT{eHu""
caMoCTosITeIbHAsA padoTa 00yyaromuxcs 4acos Hm(moc)Tl:me
pe3yabTatsl (JIP)
Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHH 8/4
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHOBHBIE IOHATHS M 3aKOHBI HEOpTraHUYECKOH 1 001Ieit xumun. [leproandeckas OK 01 OK 02
[Tepuoanueckuii 3aKoH U cucteMa xumuieckux 3meMenToB .M. MenneneeBa. CtpoeHue aToma JIP 16,23,30
nepuoAnYecKas CucTemMa ConepixaHue yueOHOTro MaTepuaJia
XUMUYECKuX 3yiemenToB J[. 1. CoBpemeHHasi Mozieb cTpoeHHst atoMa. CHUMBOJMYECKHNA S3BIK XUMHHU. XHUMHYECKHNA SJIEMEHT.
Menpeneena 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. D)
[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
XUMHUYECKUX 2JIEMEHTOB
1.1. 2 Ilpaktuuyeckoe 3ansTHe Nel PelieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agay 1o Tteme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI W pacyeThl IO ypaBHEHUSIM
XUMHUYECKUX peakiui” OK 01 OK 02
IpoduiabHbie U NMPodecCHOHATBHO 3HAYUMBbIE 3JIEMEHThI COMEPKAHUA: XHUMHUYECKHUE 2 I1K4.3
SIBJIECHWST B OCHOBE TEXHOJIOTUYECKUX OIEpALMd IPU CTPOUTENBCTBE M OIKCILTyaTalUH JIP 2,4,16,23,30
aBTOMOOWJIBHBIX JOPOT W a’poApOMOB (HaIlJlaBKa MPU PEMOHTHBIX palboTax, HaHECEHHE
JIAKOKPACOYHBIX OKPBITUH).
1.1.3 IIpakTnyeckoe 3ansitue Ne2 PemieHue NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3aga4 o teme: Ilepuoamueckass cucrema xumudeckux sneMeHToB J[.M. Menneneesa. [1K4.3

Crpoenue aToma
IlpodpuiabHble W NpodeccHOHATBHO 3HAYUMbIE JIeMEHThI cojaep:kaHusa. OCHOBHBIC

JIP 2,4,16,23,30




2

XUMHYECKHUE 3aKOHBI, TEOPHUH U YUYEHHS CIIOCOOCTBYIOT 0oJjie€ MOJHOMY U OCO3HAHHOMY

NMOHUMAaHHUIKO XHUMHYCCKUX MPOUECCOB I Q)OpMHpOBaHI/IH HAayYHOI'O MHUPOBO33PCHUS; KaK
OCHOBbBI JId KOJUYCCTBCHHBIX pacd€TOB W PCHICHUA MHOTHEC PACUCTHLBIC 3aJadu
MMPAKTUYCCKOI'0O 1 TCXHOJIOTMYCCKOI'O 3HAYCHU .

1.1.4 Ilpaktnueckoe 3aHsTue Ne3 PemreHne sKCIEepHMEHTANBHBIX 3a7ad MO Teme: Tumsl
XUMUYECKUX CBA3CH. THUIIBI KPUCTAIUIMYECKUX PELIETOK

IIpopuiabHbie 1 npodgeccHOHATBHO 3HAYUMbIE 3J1eMEHTHI coaepkanus. KoMmruiekcHble
COCJIMHEHUs, OOpa30BaHHbIC JIOHOPHO-AKIENTOPHOW CBS3bIO, IS IMPEIOTBPAILCHUS
o0pa3oBaHMsI HAKUIIM HAa CTEHKaX KOTJIOB U B TEIJIOOOMEHHBIX TpyOax oxJa)IeHus.

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

Pa3nen 2. XuMnueckue peakunu

10/5

Tema 2.1 Tunsl XUMHYECKHUX
peakuuii

2.1.1 Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKIMi HEOPraHMUECKUX COSTUHEHUH

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

Conep:kanue y4e0HOro MaTepuaia

Knaccupukanus u TUNBI XMMHUYECKMX PEAKIUH C y4acTHEM HEOPraHWYEeCKUX BEIIECTB.
CocraBneHnue ypaBHEHUW peaklUidl COEIUHEHUs, Pa3oKEeHUs, 3aMelleHusi, oOMeHa, B T.d.
peaKLII/Iﬁ ropCHUs, OKUCIICHUA-BOCCTAHOBJICHUA.

YPaBHCHI/ISI OKHUCJICHUA-BOCCTAHOBIICHUS. CreneHn OKHCJICHUS. OKHUCIIUTETD n
BOCCTAaHOBUTCIIb. Cocrasiienne u YpaBHHUBAHUC OKHCJIINTCIbHO-BOCCTAHOBUTCIIBHBIX
peakuuii MeTo/I0M EKTpOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU B
mpupoac, NpOMU3BOACTBCHHLIX IMMPOLECCAX U KU3HCACATCIBHOCTH OPraHUu3MOB.

CamocTtosiTeibHas padoTa odyuarommuxcs NeS
AHanu3 u npeoOpa3oBanue yueOHoi nndopmanuu; YueOnuk. §17, Yop. 1-5.

2.1.2 IIpaktuyeckoe 3ansiTue Ned4 PermieHue SKCHEPUMEHTANBHBIX 3a7ad IO TEME:
"OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU"

IIpopuiabHble M NPodecCHOHATBLHO 3HAYUMbIE 3JIEMEHTBI COAep:KaHusi. 3HAUYCHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI B MPUPOJIE U HA MPEANPUITUIX CTPOUTEITBHOMN
otrpaciau. OKHCIUTETFHO — BOCCTAHOBHUTEIIBHBIE MTPOIIECCHI KAK OCHOBA MPOIECCOB KOPPO3IUHU
METaJJIOB, pabOThl XUMUYECKUX HUCTOYHHKOB TOKA M aKKyMYJSTOPOB, CTOpaHHUs TOIUIMBA B
TU3EISIX aBTOMOOWIIEN U T. 1.

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

CamocrosiTeibHas padora o0y4yaromuxcs Ne6
[Tox6op, ananu3 u npeodbpazoBanue yueOHoM nHpopMarmu Yueonuk §19 ynp. 3,4,7




1 2 3 4
Tema 2.2 DyeKTpouTHYECKAS 2.2.1 PacTBOpeHME KaK (PU3NKO-XUMUYECKHUMA MPOIIECC. OK 01 OK 04
AUCCONMALMS ¥ HOHHBII 00MeH [1K4.3
JIP 4,16,23,30
Copaepxxanue yueOHOTo MaTepuaJia
Teopust snekTponuTrdeckoi nuccounannu. MoHbl. DIEKTPOINTHI, HEAJIEKTPOIUTHL. Peakiuu
noHHOro oOMeHa. CocTaBiieHHE PeaKLUii HOHHOTO OOMEHA ITyTeM COCTABIICHHSI UX MOJIHBIX U
COKpAallIEHHBIX HMOHHBIX YypaBHEHMH. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHusd Ha
COCTABJICHUE MOHHBIX PEAKLIUMN. o)
[IpakTHyeckoe  WCHOJB30BAHME  peakUMid  HMOHHOro oOMeHa W THJIpOIM3a B
TEXHONOrMYecknx npoueccax aBTOMOOWABHOroO TpaHcnopTa. [oHATMS:
ranbBaHOCTErnsa, ranbBaHOMIAacTMKa, WX MpPakTnyeckoe 3HayeHVe B
CTPOUTENIbHOM XO35INCTBe.
2.2.2 JlaboparopHoe 3ausitue (pabora) Nel "KccriemoBaHwe CBOWCTB DIIEKTPOJIUTOB.
Onpenenenne pH cpensl pactBopoB. Teopus 2MeKTPOIIUTUYECKON JUCCOUanuun” OK 01 OK 04
IIpoduabHbie 1 npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COiepKaHusl. AKKyMYJISTOPBL: 2 [IK4.3
NPUHIUI X PaOOThl, UX MPUMEHEHUE TPU CTPOUTEIHCTBE U IKCILUTyaTallul aBTOMOOMIIBHBIX JIP 4,16,23,30
JIOpOT U a3pOJIPOMOB.
2.2.3 JIaGopaTopHoe 3aHsaTHE (padoTa) Ne2 "Peakiuu nonHoro oomena. ['muponus coneir"
[MpoduiabHbie 1 NPOPECCHOHANBHO 3HAYMMBbIE JJIEMEHTHI coaepxkaHusd. [Ipumenenue Ha OK 01 OK 04
TPAHCIIOPTE PEAKIUM MOHHOTO OOMEHa i YMSTYEeHHS BOJBI (CHIKEHHME KOHIICHTpALUU 2 [1K4.3
nonoB Ca** m Mg?") B cucTeMax OXJIaKIe€HHS aBTOMOOMIIBHBIX ABHTaTeNel. ['uaponus npu JIP 4,16,23,30
CTPOMTEJBCTBE U 3KCILTyaTallud aBTOMOOMIBHBIX JOPOT M a3POIPOMOB.
Pazgen 3. CTpoeHue BeniecTBa U CBOMCTBA HEOPTaAaHMYECKMX BelleCTB 14/7
Tema 3.1 Knaccudukanus, | 3.1.1 OCHOBHBIE KJTACCHI CIIOKHBIX HEOPTAHUYECKUX COCTMHECHUH. OK 01 OK 02
HOMEHKJIaTypa u CTpPOEHHUE [1K4.3
HEOPTaHWYECKUX BEIIECTB JIP 4,16,23,30
Conep:xanue y4eOHOro MaTepuaJia 2

[IpeameT Heopranndeckor xumuu. Knaccudukanus Heopranudeckux BemiecTB. [Ipocteie u
cnoxHbele BemecTBa. OCHOBHBIE KIIACCHl CJOXKHBIX BEHIECTB (OKCHJBI, THAPOKCHIBI,
KHUCIIOTBI, COJIM). B3auMOCBSi3b HEOpraHMYECKHX BEIIECTB. ATperatHble COCTOSHUSA
BemecTBa. Kpucramimaeckue u amopdHbple BemiecTBa. THIBI KPUCTALIMYECKUX PEHICTOK
(aToMHasi, MOJIEKYJsSIpHAsi, MOHHAS, METAaJUIM4YecKas). 3aBHCHUMOCTh (DU3MUYECKHX CBOMCTB




1 2 4
BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKU. 3aBUCHUMOCTb XUMHUYECKOH aKTUBHOCTH
BEIIECTB OT BHJA XUMHUYECKON CBSI3M W THUNA KPUCTALIMYECKOM pemeTku. [Ipuunnbl
MHOTr000pas3usi BELIECTB
3.1.2 IIpakTnyeckoe 3anaTHe NeS PemeHue sKCIepuMEHTalIbHBIX 33]1a4 Mo TeMe: Yucreie OK 01 OK 02
BELIECTBA U CMeCH. J[ucCniepcHbIE CUCTEMBI. K4 3
IIpopuibHbie 1 NPOoPecCHOHATBHO 3HAYMMBbIE JIEMEHThI cofep:kaHusl. CTEKIOIIaCTUK P 4.16 '23 30
KaK OCHOBA JUUIsl U3TOTOBJICHUS JICTAJICH. T
Tema 3.2  ®wusuko-xumudeckue | 3.2.1 Meramisl. [Tonoxenue B [ICXD J[.U. Menneneea, ocooeHHoCcTH cTpoeHus. Koppo3us OK 01 OK 02
CBOMCTBA HEOPraHUYECKUX BEIIECTB | METAJIOB. METObI 3a1U Tl KOHCTPYKLUI ITOABUKHOI'O COCTaBa [1K4.3
JIP 4,16,23,30
Coaepxxanue yueOHOTo MaTepuaJia
Metamnbl. OOuie usnueckue U XUMUYECKHe CBOMCTBA MeTauioB. CrocoObI MOTydYeHHUs.
3HauE€HUE METAVIOB M HEMETAUIOB B IPHUPOAE U JKU3HEIEATEIbHOCTH YEJIOBEKa U
opranu3moB. Kopposusi MeTayuioB: BUABI KOPPO3UH, CHOCOOBI 3alllUThl METAJIOB OT
KOppO3uu
3.2.2 IlpakTn4yeckoe 3anHsiTue Ne6 PemieHue SKCIEepUMEHTaIBHBIX 3aJady IO TeEME:
"Mertasmibt" OK 01 OK 02
IMpodunsabie 1 podecCHOHAIBLHO 3HAYNMBbIE JJIEMEHThI cojlep:xkaHus. [IpuMmeHeHue I1K4.3
[BETHBIX METAJUIOB TPH CTPOHUTEIHCTBE M OKCIUIyaTalldd aBTOMOOWJIBHBIX JOPOT | JIP 4,16,23,30
a’3pOJPOMOB
3.2.3. Hemeramier. [Tonoxenne B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS OK 01 OK 02
[1K4.3
JIP 4,16,23,30
Coaep:xxanue y4eOHOro MaTepuaJia
Hemeramner. OOmme ¢usndyeckne W XUMHUYECKHE CBOMCTBa HEMETAUIOB. THWNHYHBIE
ceoiictea HemeTtayuioB [V- VII rpymm. Knaccudukanus v HOMEHKIATypa COSAHMHEHHUI
HEMETAJJIOB. |_|pI/IMEHeHI/Ie BaXKHENLLUMX HeMeTalNloB N UX COGAI/IHeHI/II‘/JI Ipu
CTPOUTENBCTBE U OKCIUTyaTalldd aBTOMOOWIBHBIX JOPOr M a’poApoMoB. KpyroBopoTsl
OMOT€HHBIX AEMEHTOB B IIPUPOJIE
3.2.4 Ilpakrnuyeckoe 3anHsiTue N7 PemieHune SKCIEpUMEHTANIBHBIX 3aJad IO TEME: OK 01 OK 02

"HemeTtamier"

11K4.3




1 2 3 4
IpoduiabHble U NMpPodecCHOHATBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHus. [IprmeHenue
KpunToHa B ¢apax MOABMKHOTO cocTaBa. DTOp — KOMIIOHEHT JKUAKOM CMaszKka IS TP 4.16.23.30
YMEHBIIEHUS TPEHHsS JeTajedl W Y3JI0B MOJBHXHOIO cocTtaBa. KpeMHHMIl - »3JIeMeHT T
MHTErPAJIbHBIX MUKPOCXEM CUCTEM YIPABJICHUS ABUKEHUEM aBTOTPAHCIIOPTA.
Tema 3.3 Nnentuduxanus | 3.3.1 ['eHeTHYECKas CBSI3b HEOPTaHUYECKUX COCTMHEHUI OK 01 OK 02
HEOPraHWYECKUX COCTUHEHUN Hrorosasi konTpobHasi padora Nel [1K4.3
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuasa
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIAcCOB HEOPTaHWYECKUX BEHIECTB (OKCHIIOB,
THJIPOKCHUIOB, KHUCTIOT, CONIed W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUU CBOICTB MPOCTHIX )
BEIIECTB, BOJOPOJHBIX COCIWHEHWH, BBICIIMX OKCHUIOB W THUAPOKCUAOB. MneHTndukamms
HEOPraHMYECKUX BEHIECTB C HCIOJB30BAaHHEM HX (PU3UKO-XUMHUYECKUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKINil
Hmoz I cemecmpa: MakcumanbHasi yueOHas Harpyska (Bcero) 32
Ob6s3aTenbHas ayiuTopHas yueOHast Harpy3ka (Bcero) 32
MIpaKTUYCCKHUEC 3aHATHUS 14
nabopaTopHble 3aHATHS (PaOOTHI) 4
caMOCToOsITelIbHas paboTa -
KOHTpOJIbHAs paboTa -
Pa3znen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKUX COeTUHEHU 32/16
Tema 4.1 Knaccudukanus, | 4.1.1 Iloustie 00 opraHudeckux BeUIecTBaX, UX MPUMEHEHHE Ha KeJe3HOU J0pore. OK 01 OK 02
CTpOCHUE u HOMEHKJIaTypa I1K4.3
OPraHUYECKHX BEILECTB JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaa 2
[losiBieHre M pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. [Ipenmer opraHm4eckoi XUMMH.
Mecto ¥ 3HauYe€HHE OpPraHMYECKOW XMMHHU B CHCTEME ECTECTBEHHBIX HayK. XHUMHUYECKOe
CTPOCHHE KaK TMOPSAJOK COCAUHEHUSI aTOMOB MOJIEKYJIE€ COIJIaCHO HMX BaJICHTHOCTH.
[IpumeHeHne OpraHuYecKuX BEIIECTB MPH CTPOUTENILCTBE M AKCIUTyaTal[il aBTOMOOMIBHBIX
JIOPOT M a3pOJIPOMOB
4.1.2 Teopus A.M. bytneposa. Knaccudukaius opraHi4ecKnux BEIIecTB. OK 01 OK 02
[1K4.3
JIP 4,16,23,30
Coaep:xaHue y4eOHOro MaTepuaJia 2
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IToso>keHNs TEOPUM XMMUYECKOIO CTPOEHMs OpraHuueckux coennHeHuit A.M. Byrieposa.
VYTaepoHbIi CKeJIeT OpraHn4ecKOoi MOJIEKYIIbl 3aBUCUMOCTb CBOIMCTB BEIIECTB OT XMMHUYECKOTO
ctpoeHust Monekyn. M3zomepus u m3omepsl. Ilonstue o ¢yHkimoHansHO# rpymme. Paaukait.
[TpuHuMnIbl K1accu(UKALMK OPraHUYECKUX COoeqMHEeHHH. MexyHapoaHas HOMEHKIAaTypa U
IIPUHLMIIBI HOMEHKJIATYPbl OPraHUYECKUX COETMHEHUN

Tema 4.2 CpoiicTBa OpraHMYECKHX
COCTUHEHUN

4.2.1 AnkaHsbl: cOCTaB, CTPOCHHE, TOMOJIOTUYECKHM Ps/I.

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

Conep:kanue y4e0HOro MaTepuaia

[IpenenpHBIC YIIIEBOAOPOLI (AIKaHBI M IUKIOANKAHBI). OcoOeHHOCTH KiaccuuKanuu u
HOMEHKJIATypbl, H30Mepusi, (U3NYECKUE CBOWCTBA, XUMHUYECKHE CBOMNCTBA, CIOCOOBI
nonyyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TeIUla B
MIPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAX0XKIEHUE B MPUPOE
Y IPUMEHEHHUE aJTKaHOB.

CamocTrosiTesibHasi padora o0ydarwmmuxcs Nel8

[Tonbop, aHanm3 um mpeoOpazoBaHue ydeOHON uHGpopmanuu YueOHumk. §3 ymp.7,8,12,
MOJTOTOBKA COOOIICHUH Ha TeMy MO BBIOOPY: DKOJIOTMYECKHE AaCTEeKThl MCIOJB30BaHUS
YTIIEBOJIOPOIHOTO CHIPhsi. XUMUsI YTIIEBOJIOPOTHOTO ChIPhs U MOsI Oy TyIasi CIEIUATbHOCTD.

4.2.2 Ilpakrtudeckoe 3ansitue Ne8 PemenHue SKCIEpUMEHTANBHBIX 3aJad 10 TEME:
"CpaBHHUTENIbHAS XapaKTEpUCTUKA METaHa U ITaHa"

IIpopuniabHble M mNpoecCHOHATBLHO 3HAYHUMbIEC 3JJIEMEHThI coaep:kaHusi. JKuakue
YIII€BOA0POAbl (OEH3UMHBI, KEPOCUHBI, COISIPOBBIE Macila, Ma3yT) - B Ka4eCTBE T'OPIOYETO B
JIBUTATEJIIX BHYTPEHHET'O CrOpaHHsi aBTOMOOMIBHOTO TpaHcHopTa. TBepable yriaeBoA0pOabI
(mapa¢uHbl) — KOMIIOHEHTHI KUIKUX CMAa30K, UCIOIb3YyEMbIX ISl CMa3KH TPYIIUXCS Y3JIOB
JIBUTATENIeH, OCEeBBIX IMOJALIMITHUKOB. [ aloreHnpou3BOIHbIE YTJIEBOJOPOJBI - B KayecTBE
XJIaJIareHTa B pedprokepaTopax.

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

4.2.3 Ankensl, ankaaueHbl. CocTaB M 0COOEHHOCTU CTPOCHUS

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

Conep:kanue y4ye0HOro MaTepuaa

HenpenenbHple (ajgkeHbl, alKUHBI H ankaaueHbl). OcoOEHHOCTH KIacCU(pUKALUU |
HOMEHKJIATYpbI, HW30MepHsi, (U3HUYECKHE CBOWCTBA, XWMHUYCCKHUE CBOWCTBA, CIIOCOOBI
nonyyeHusi. ['opeHue ainernsieHa Kak HCTOYHHUK BBICOKOTEMIEPATYPHOTO IJIAMEHU IS
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CBapK MW PE3KU MCTAJUIOB. HpaKTI/I‘{eCKOC MPUMCHCHUC AaJIKCHOB UM AaJIKAAWUCHOB IIpU
CTPOUTCIILCTBC M OKCILIYaTallhuH ABTOMOOMJIbHBIX J0por 1 a3poapoMOB

4.2.4 IlpakTnyeckoe 3anHsiTue N9 PemieHue SKCIEPUMEHTANIBHBIX 3a7ad 1O TEME:
"[losrydyeHune aTUIEHa U U3YYEHHE €ro CBOMCTB"

OK 01 OK 02
IMpodunbHbie 1 NMpodecCHOHATLHO 3HAYUMBIE JJIEMEHTHI coaepxkaHus. [I[puMeHeHus K43
MOJIMMEPOB TPU CTPOUTEIHCTBE U IKCILTyaTallud aBTOMOOMIIBHBIX JIOPOT U a3pPOAPOMOB IS 1P 4.16 '23 30
ANEKTPOU30JIALIMM, PYKaBOB TOPMO3HOM CHCTEMBI aBTOTPAHCIIOPTAa, MPUBOAHBIX PEMHEH, T
H00HHUTOBBIX COCYIOB aKKYMYJISITOPOB, JIeTaJel U 3aIIMTHBIX OKPHITHI HA TPAHCTIOPTE
4.2.5 IIpakrnyeckoe 3aHsaTHe Nel() Pemenue sSKcepuMEHTANBHBIX 3ajJad IO TEME:
"AueTuieH u ero romosoru"” (AJIKUHbI) OK 01 OK 02
[MpodpuiabHbie U NPOPeCcCHOHATBHO 3HAYUMBbIE JIEMEHTHI coaep:KaHus. [IpumeHeHue [1K4.3
MOJIMMEPHI HAa OCHOBE MPOM3BOAHBIX AJIKMHOB B Kau€CTBE M3OJSALMU 3AIIUTHBIX 00O0JIOYEK JIP 4,16,23,30
KaOeJIbHBIX U3/IeTHI U MPOBOJOB, BHYTPEHHEH OTIENKH.
CamocrosiTeibHas padoTa odyuaromuxcs Ne22
[Ton6op, anamu3 u mpeobpa3oBaHue yuyeOHOM wuHpopmanuu YueOHuk. §6  ymp.4,7.
[ToaroToBka cooOiieHuii Ha TeMy 1o BeIOOpY: [IpuMeHeHune aneTuiaeHa u ero roMoJIOrOB MpU
CTPOUTEJIBCTBE U HKCILTyaTallMi aBTOMOOUIIBHBIX JOPOT U a3pOAPOMOB
4.2.6 Apenbl. CocTaB, CTpOEHUE, ITOITYUYCHUE OK 01 OK 02
[1K4.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa
OcobenHoctn  Kiaccu(WKaMid W HOMEHKJIATYPhl, HW30MepHs, (U3HMYECKUE CBOMCTBA,
XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTyYEHHS.
4.2.7 Tlpaktudeckoe 3anstue Nel() Pemienue sKCliepUMEHTAIBHBIX 3a/a4y MO TEME: OK 01 OK 02
"CpaBHHUTENNbHAS XapaKTEPUCTUKA CIIUPTOB" [1K4.3
IpoduabHbie 1 MPpodecCHOHAIBHO 3HAYMMBbIE 3JIeMEeHThI coaep:kanus. OTHOATOMHBIE JIP 4,16,23,30

CIIUPTBl — KAaK OCHOBA JIAKOKPACOYHBIX MATEPHAJIOB HAXOASUIUMX CBOE NPUMEHECHHE IPHU
CTPOUTENBCTBE W OKCIUIyaTalldd aBTOMOOWJIBHBIX JOPOT U a’poJpoMoB (Kpacka i
MOKPBITHUS; TIACTH(PUKATOPHI, MPUMEHSEMBIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOMKHX
JIeTaNIAX MOJBUKHOIO COCTaBa U T.1.). [[puMeHeHne STUICHIIMKOIIS U TIUIepUHA B KaUeCcTBe
aHTH(PPU30B B pAAMATOPAX CHUCTEM OXJIAXKJICHHUS JIBUTATEICH BHYTPCHHETO CrOpaHUS;
TUIPABINYECKUX, TOPMO3HBIX U 3aKaJOYHBIX JKUAKOCTEH B MOJBHKHOM COCTaBe.
[TpakTHuecKoe 3HaU€HHE aPOMATUUYECKUX CIIMPTOB U UX MPOU3BOJIHBIX IPU CTPOUTEIHCTBE U
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AKCIUTyaTallid aBTOMOOWJIBHBIX JOPOT M a’pOJAPOMOB. YCIOBHUS TEPEBO3KH CIUPTOB TIO
JKEJIE3HOM Jopore

4.2.8 Anpneruasl. Kap6oHosie kuciioTel. CocTaB, CTpOCHHE, KiTacCUPUKAIIISI

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

Conep:xxanue yueOHOIro MaTepuasia

OcobeHHOCTH  KiaccH(HUKAMM W HOMEHKIATYpPbl, HW30MepHs, (HU3MUECKUEe CBOWCTBA,
XUMHUYECCKUEC CBOﬁCTBa, CHOCO6I>I MOJTy4YCHU. Mpgbu1a Kak coIH BBICIITUX Kap6OHOBI)IX KHCIIOT,
ux Momiee neiicreue. CiiokHbIe Y3QHUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "ColicTBa abJeru0B U KaApOOHOBBIX KUCIOT"
IMpodpuiabHbie U NPOPECcCHOHATBLHO 3HAYUMBIEC JJIEMEHTHI coAep:KaHus. MypaBbUHBIN
aJlpJICruy KaK KOMIIOHCHT 0aKeJIUTOBOrO JlaKa, SBJIAIOMIUMCA AHTHKOPPO3HMOHHBIM
HNOKpbITHEM. TEeKCTOMUT Kak OCHOBa JUIsl M3TOTOBJIEHUS 3yO4aThIX KOJIeC, BKJIaJbIIICH
MNOAIIWUITHUKOB, a TaKKC KaK 3JICKTPOU3O0JIATOP. ACOOTEKCTOIINT KaK KOMIIOHEHT JJIsA
U3TOTOBJICHUSI TPYIIUXCS JETajled JOHUCKOB CLEIUIEHWS M TOPMO3HBIX KOJIONOK Ha
Tparcmnopre. [IpuMeHEeHHe aleToHa MPU CTPOHUTEILCTBE M IKCIUTyaTallMd aBTOMOOWIBHBIX
JIOpor W a’poApoMoB. [IpuMeHeHHe mIaBeNeBOM KHUCIOTHI [JII OYUCTKM METAIOB OT

prKaBUMHBI U Hakumu. [lepeBo3ka 1 MapKupoBKa ajibJETUI0B U KAPOOHOBBIX KUCIIOT.

OK 01 OK 02
OK 04
I1K4.3

JIP 4,16,23,30

4.2.10 IIpaktuyeckoe 3ansitue Nell PemieHue sKkcrnepUMEHTaNbHBIX 3a7a4 IO TEME:
"Cnoxusie 3¢upsl. Kupsl. [Toustue o CMC"

IMpoduabHbie U MpodeccHOHATBLHO 3HAYNMBbIE JIeMeHTHI coep:xkanus. byTunauerar
KaK KOMIMOHEeHT I'IeHTa(I)TaHEBbIX 3Manen, ncnojibdyeMblX Anda OKpacku,
SNEKTPOU3ONAUMNOHHbBIX N1aKOB, TMpUMEHAEMbIX MNpn peMOHTE TANoBbIX
ABVIFaTe}'IEI7l. Mbina BbICLLINX XKNPHbIX KNCNOT KakK 3aryctutenn B naactnyecknx
CMa3KaX, NpnMeHAeMbIX B Pa3/IMYHbIX MeEXaHW3MaX AJid CMa3kKn noAWwnnHMKOB,
3y6anb|x Konec, BMHTOBbLIX U UenHbIX nepejad, WapHUNPHbIX Coep,l/lHeHI/II\/’I "

ap.

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

4.2.11 AMuHBL. AHUINH

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

Conep:xaHue y4e0HOro MaTepuaJsia




1 2 3 4
OcobenHoctn  Kiaccu(UKaMid W HOMEHKJIATYPhI, HW30MepHs, (U3HMYECKHUE CBOWCTBA,
XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTyYSHHS.
4.2.12 JladopaTopHoe 3ausitue (padora) Ned "Amunokucnorel. benku. Pacno3znaBanue 2
BOJIOKOH"
IIpopuibHbie U NpodecCHOHATIBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHusa. Karnpon — kak
KOMIIOHEHT BHYTPEHHEH OTAEJIKH IOJBMKHOIO cocTtaBa. [IpumeHeHME Kiies Ha OCHOBE JIP 4,16,23,30
noiMamMuZa B MAallMHOCTPOCHUU JUIsl CKJIEUBaHMs. MUIOpa-MOpoIiacT — Kak OCHOBa JJIs
TEIIOU30JISILUH.
Tema 4.3 Wnentnduxanus | 4.3.1 JladbopaTopHoe 3ansTHe (padota) Ne5S "CpoiicTBa yrieBoaos" 2 OK 01 OK 02
OPraHUYECKHUX BEIIIECTB, ux | lIpopunbHbie 1 npodeccHoOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI coaep:kaHus. [I[puMenenue OK 04
3Ha4YeHUE U NMPUMEHEHHUE B OBITOBOW | MPECCOBAHHOM JAPEBECHHBI MU BKJIABIINICH TOALIMITHUKOB, BTYJOK, OIOPHBIX IUIUT, [1K4.3
Y TPOU3BOJICTBEHHOM AESATEIbHOCTU | M3TOTOBJICHHS NIECTEPEH MOJBMKHOTO COCTABA ABTOTPAHCIIOPTA. JIP 4,16,23,30
YeJI0BeKa CamocrosiTeibHast padota odyuarommuxcs: Ne30 1
[Ton6op, ananm3 u npeodpazoBanue yueObHor nadpopmanuu Yueonuk. §14,15, moaroroska
cooOmieHnii Ha TeMy 1O BbIOOpY: YTJIEBOABI M HMX pOJIb B JKMBOW mpupoje. PasButue
caxapHo¥ IpOMBINUIEHHOCTH B Poccum.
4.3.2 Ponp XuMuUM B O0ECIEYCHUU HKOJOTHUECKOW, HHEPreTHUECKOM W MHUIIEBOM OK 01 OK 02
6e30macHOCTH [1K4.3
JIP 4,16,23,30
Copepxxanue y4eOHOro MmaTepuaJia 2
Ponp opranumyeckoil XMMUM B peEUICHHH NPOOJIEM HHEPreTHUecKol O0e30MacHOCTH, B
pPa3BUTUM MEAMIIMHBI, CO3JaHMM HOBBIX MAaTEpHUAJIOB, HOBBIX HCTOYHHUKOB DSHEPIUU
(ampTEepHATUBHBIE MCTOYHUKH SHEpruu). ONacHOCTb BO3JEHCTBUS Ha JKUBbIE OPraHU3MBI
OpraHMYECKUX BEIIECTB OTHENbHbIX KJIaccoB  (YIJIEBOAOPOIbL, CHHUPTHL,  (EHOJIBI,
XJIOPOpTraHUYeCKHe TMPOM3BOAHbBIE, ANbJIETHIbl W Jp.), CMBICI TOKa3aTens MpeaebHO
JIOTYCTUMOW KOHIICHTPAILIUU
Pazgen S. Kunernueckue 1 TepMOXMMHUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX Peakuuil 2/1
Tema 5.1 Ckopocts xummueckux | 5.1.1 Ilpaktuyeckoe 3ansTme Nel2 PenieHune NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
peakiuii. XMMUYECKOe paBHOBecHE | 3a7ad o Teme: "CKOpPOCTh XMMUYECKUX peakinil. XuMuueckoe paBHoBecue" I1K4.3
JIP 4,16,23,30
Pa3znen 6. PacTtBopbl 2/1
Tema 6.1 IlonsiTue o pacTBopax | 6.1.1 IlpakTnueckoe 3anaTHe Nel3 PemieHue nmpakTUKO-OPHEHTHPOBAHHBIX PaCUYETHBIX 2 OK 01 OK 02




1 2 3 4
3ama4d 1o teme: "PacTBOphI, HCIIONB3yeMble B OBITOBOM U MPOM3BOIACTBEHHON JESITEIBHOCTH [1K4.3
yeJjioBeka" JIP 4,16,23,30

Pazgen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA 4/2
Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeiimume qocTuXKeHUs] XUMUYECKONH HAYKH U XUMUYECKON TEXHOJIOTUN OK 01 OK 02
MPOU3BOJICTBEHHOM  JCSTEIBbHOCTH OK 07
YeJI0BeKa [1K4.3
JIP 4,16,23,30
Conep:xxaHue yueOHOIro MaTepuasa 2
Hoselimme nOCTMKEHHS XMMHUYECKOM HAYKM M XUMHUYECKOM TexHosoruu. Ponb xumuy B
o0ecrieueHNH IKOJOTUYECKOW, DHEPreTUUECKOW ¢ MHUINEBOM 0e30MacHOCTH, pPa3BUTHU
MenuIHbL. [IpaBria MoucKa U aHaM3a XUMUYECKON MH(pOpMAIMU U3 Pa3TNUHBIX HCTOYHHUKOB
(Hay4Has ¥ y4eOHO-Hay4dHas JIMTepPaTypa, CPEACTBA MacCOBO nH(MopManuu, cetb MHTEepHET)
7.1.2 TIpomMeskyToqHasi 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) 40
OO0s3arenbHas ayauTopHas yueOHast Harpyska (Bcero) 40
MPAKTHYECKHUE 3aHATUS 14
nabopaTopHble 3aHATHS (PaOOTHI) 6
caMmocCTosTeNIbHas paboTa
nuddepeHIMpPOBaHHBIN 3a4eT
Hroro: MakcumanbHas yaeOHast Harpy3Ka (BCero) 72
OO0s3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 72
MIpaKTUYECKUE 3aHATUS 28
nabopaTopHble 3aHATHS (PaOOTHI) 10

caMocCTosTeNbHas paboTa
KOHTpPOJIbHAs paboTa
Hmoeosas ammecmayus 6 popme nuppepeHInpoBaHHOTO 3a4eTa




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. [TocamouHble MeCTa MO KOJMYECTBY O0YUYaIOIIHXCS.
2. Pabouee mecTo mpernoaaBaTes.
3. Metoauueckue MaTepualibl 0 AUCHHUTIIIMHE
4.Komnsrorep
5. Tenesusop

3.2.1 OcHOBHbBIE HCTOYHUKH

1. Bopucog, A. H., Xumus : yae6nuk / A. H. bopucos, E. C. Octporisgos, T. b. boiiniosa, JI. I1.
AppameBa. — Mocksa : KnoPyc, 2025. — 331 c¢. — ISBN 978-5-406-13956-1. — URL:
https://book.ru/book/957418 — TekcT : 3IeKTPOHHBIH.

3.2.2 JlonoJiHUTE/IbHbIE HCTOYHUKH

1. latoB, A. A., OT XUMHH K XHUMHYECKHUM TexHojorusMm. Yacte 1 : moHorpadus / A. A.
[IMatoB. — Mocksa : Pycaiinc, 2022. — 233 c¢. — ISBN 978-5-466-00930-9. — URL:
https://book.ru/book/945641 — TeKcCT : 3EKTPOHHBIMA.

2. Caenko, O. E., Xumus (s HexuMU4YecKux crnenuanbHocTel) : yaeonuk / O. E. Caenko. —
MockBa : KnoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. — URL:
https://book.ru/book/948704 — TekcT : 37EKTPOHHBIMN.

3.

3.2.3 UnTepHeT — pecypcehi:

1. Xumuyeckuit ¢akynprer MI'Y um. M. B. JlomoHOCOBa [DIEeKTpOHHBIM pecypc]: cepBep
XuMu4deckoro ¢akymnprera Moc. roc. yH-Ta uMm. M. B. JlomonocoBa. - M., 2023- - Pexum
nocryna: http://www.chem.msu.su/rus/weldept.html

2. Ilnmardpopma Zoom 1ijist IPOBEACHUS OHJIAMH-3aHATUH U BHICO-KOH(MEPEHIIUN. [ DIEKTPOHHBIH

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

www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBBI TOpEHI»).
www.hemi.wallst.ru (O0pa3oBaTeNbHBIN CAUT IS IIKOJBHUKOB «XUMHSI).
www.chem.msu.su (DnekTpoHHas OMOIMOTEKA 10 XUMUH ).

www.enauki.ru (MHTEpHET-U3JaHue Uil yuureneil «k EctecTBeHHbIe HAyKn»).
www. lseptember.ru (Metoauueckas razera «llepBoe ceHTAOpA»).
www.hvsh.ru (xypHan «XuMus B IIKOJE»).

www.hij.ru (KypHaJ «XUMHUS U KUZHBY).

www.chemistry-chemists.com (371€KTpOHHBIN XypHan « XUMUKU U XUMUS» ).

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3UOHHOTO
NMPOrpPaMMHOI0 odecrevyeHnst


http://www.chemistry-chemists.com/
http://www.hij.ru/
http://www.hvsh.ru/
http://www.1september.ru/
http://www.enauki.ru/
http://www.chem.msu.su/
http://www.hemi.wallst.ru/
http://www.pvg.mk.ru/
https://zoom.us/
https://book.ru/book/957418




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.




