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1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIIUILINHBI
oY/ 12. XUMMUs

1.1 ObaacTh npuMeHeHus padoyeil NpOorpaMMsl

PaGouast mporpamMmMa yueOHON MUCHUIUIMHBI SBJISETCS YaCTHIO IPOrPaMMBbI CPEIHETO (ITOJTHOTO)
obriero odpazoBanus no crerpansHoctd CIIO 25.02.08 DxcmmyaTarys 6ecMIOTHBIX aBUAITMOHHBIX
CHUCTEM, yTB. IpuKa3oM MunuctepcTBa oopazoBanus u Hayku PO ot 09.01.2023 1. Ne2

[lpu peanuzanuu paboueil mHporpaMMbl MOTYT HCIIOJB30BaThCA pasjiMuHble 00pa3oBaTebHbIE
TEXHOJIOTUH, B TOM YHCJIEe JUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, SJIEKTPOHHOE 00yUEHIE

1.2 Mecto yueOHoi nucunmuinabl B cTpykrype OITOI-IIIICC3:

OOieoOpasoBarTesbHas TUCIUTUTHHA «XUMUSD) BXOJIUT B COCTAB OOIIMX yIeOHBIX TUCIUILIHH,
hopMUpyeMBIX 13 00s3aTeNBHBIX TIpeaMeTHBIX oonacteit DI'OC cpemuero o01ero oopasoBaHust, Aist
criemasHOCTel CITO. C yuéroM npodrist OcBaMBacMO# CIICIIHATBHOCTH TAHHBIN YIeOHBINA MPeIMET
peamsyercs Ha | Kypce.

1.3 Il.ianupyembie pe3yJibTaThl 0CBOEHUSI Y4eOHOM IMCUMILIUHBI:
1.3.1 Lens yueOHOM AUCIMIUIMHEIL:

DOpMHUPOBAHME Yy CTYACHTOB NPEICTABICHUS O XMUMHUYECKOM COCTABIISIOLIEH €CTECTBEHHOHAYYHOU
KapTHHBl MHpa KakK OCHOBBI TMPHHATHS PEIICHUH B >KU3HEHHBIX U TPOM3BOJICTBEHHBIX CUTYAIHSX,
OTBETCTBEHHOTI'O TIOBEJICHUSI B IPUPOIHOM Cperie.

3agaum JUCIMILIMHBI:

1) chopmupoBaTh IOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUUECKUX MPOLIECCOB U SBICHHI
B OKPYKAaIOLIEH Cpele, LEJOCTHOW HAYYHOM KapTHHbI MHUpPA, B3aUMOCBSI3M M B3aMMO3aBUCUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS COCTABISATH (POPMYIIbI HEOPraHMYECKUX M OPraHUUCCKHUX BEIECTB, YPABHCHHS
XUMHYECKHUX PEAKINA, OOBSICHATD UX CMBICIL, THTEPIPETUPOBATh PE3YIbTAaThl XUMHUUECKHUX KCIIEPUMEHTOB,

3) copMHUpOBaTh  HAaBBIKA MPOBEAEHUS] MPOCTEHIINX XUMHUYECKHX HKCIIEPUMEHTAIbHBIX
UCCIEZIOBAaHNN ¢ COOMIOJICHHEM TpaBH 0e30MacHOro OOpalleHHs C BEIIECTBAMU M J1a0OPAaTOPHBIM
000py/1I0BaHUEM;

4) pa3BUTh YMCHHUS WCIOJIL30BaTh HWH(POPMALIMIO XHMHUECKOTO XapakTepa W3 pa3IndHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMeHHsSI TPOTHO3UPOBATH MOCIEACTBHS CBOCH JICATEIBHOCTH W XUMHYECKUX
MPUPOJTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAHKE 3HAYUMOCTH JOCTIKCHHH XMMHYECKOW HAYKH W TEXHOJOTHM IS
Pa3BUTHS COIMATLHON M TIPOM3BOICTBEHHOM cep.
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- Ha3bIBaTh M3YUYECHHBIE BEIIECTBA 110 "TPUBUAIBHON'" WIIM MEXTyHApPOJHON 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;

- CITOCOOHOCTH ux HCIIOJIL30BAHUS B
ITO3HABATEIBHOMN 1 COLIMAIIBHON MPAKTHKE

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;

- YMeThb MPOBOAUTH PACUETHI 110
XUMUYEeCKUM  Qopmynam U

YPaBHEHUSM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHEM
buznuecKux BEJINYMH,
XapakTepU3yIOIMX  BELIECTBA C
KOJIMYECTBEHHOMN CTOpPOHBL:
Macchl, o0BeMa
(HOpMalIbHBIE YCJIOBHS) TIa30B,
KOJIMYECTBA BELIECTBA;
UCII0JIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUSA TUISL
NPUHATHS pemeHui B
KOHKPETHBIX KM3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons30BaTth
COBpPEMEHHBIE

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




CpeacTBa MOMCKA, | OCHOBaHHOTO HA JUasiore KyJabTyp, | HarpeBaHUH, MOJyYEHHE ITUIICHA
aHamm3a U | CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B | 1 HM3YYEHHE €ro  CBOWCTB,
UHTEPIIpETALNN MOJIUKYJIBTYPHOM MUDE; KaueCTBEHHbIE  pEakIMu  Ha
MHpOpMaLH ul- COBEPIIEHCTBOBAHUE S3bIKOBOM U | albJeTU/Ibl, Kpaxmall, YKCYCHYIO
MH(OPMAITUOHHBIE YUTATENCKOM  KYJIbTYphl ~ KaK  CPEACTBA | KUCIIOTY; JIeHaTypauusi OelKoB
TeXHOJIOTHH 71t | B3AMMOJIEHCTBUA MEXIY JIIOAbMU M NO3HAHMA | DY HAIPEBAHUM,  LIBCTHBIE
BBLINOJIHEHMS  3ajad | MMDa; peakiu  OENKOB;  MPOBOAUTH
npoQeCCHOHANBHOI | - OCO3HAHHE LCHHOCTH HAYYHOW JESTEIBHOCTH, | PEAKIMM  HOHHOTO  OOMCHa,
JEeATETHHOCTHL. 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: aMMOHUSI; pelarb
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 TEXHUKH
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
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U | HCTOUHUKOB (CPEACTB MacCOBOM
OpPraHU3allMOHHBIX 3aJad C coOtoAeHueM | uHpopmanuu, cetb MHTepHeT n
TpeOOoBaHMI SPrOHOMUKH, TEXHUKH | ApYyrHe);
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 BEJIMYMH,
XapaKkTepU3yIOIMX BEIIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI:
Maccel, oObeMa (HOpMasbHbIE
YyCJIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS
JUIsL  TPUHATHS  pelleHuil B
KOHKPETHBIX KM3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yMeTh  IUIAHUPOBaTh U
OddexTruBHO CaMOCTOSITENTBHOCTH U CaMOOIIPEIEICHHIO; BBITIOJHSTh XUMHUYECKUI




B3aMMOJEICTBOBATh | - OBJIQJICHNE HaBbIKaMU Y4eOHO- | SKCIIEPHUMEHT (mpeBpareHus
" pabortatb B | MCCIIEIOBATENBLCKOM, IPOEKTHOM U COLIMAIBHON | OPraHUYECKUX  BEIECTB  IMPH
KOJIJICKTHUBE H | JACATCIPHOCTH, HarpeBaHuM, MOJTYUYCHUE STUIICHA
KOMaHJIE. Osiagenune YHUBEPCAIBLHBIMH | 1 U3y4EHUE €ero CBOJCTB,
KOMMYHUKATUBHBIMH N€UCTBUSIMMU: KauyeCTBEHHbBIE peakumu Ha
0) coBMecTHAs 1eITeIbHOCTD: ANBJICTUIBL, KPAXMall, YKCYCHYIO
- 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 peaKIH Ha cymbdat-, KapGoHaT-
COBMECTHOH paboTBI; U XJIOPUI-AaHUOHBI, Ha KaTUOH
- KOOp/IMHUPOBAaTh M BBINOJHATE PaboTy B AMMOHHA permaTh
YCHOBHAX — PCAIIBHOTO, — BHPTYaILHOTO OKCIIEPUMEHTAIBHBIE 33Jaud II0
KOMOMHHPOBAHHOTO B3aMMOICHUCTBUS; Y Pe— "
- OCYILECTBJISITh IIO3UTUBHOE CTPATErMUECKOe I;IMaM " r
HOBGICHME B pANMUHBIX  CHTYaIWsX, eMeTauibl") B COOTBETCTBUU C
HPOSIBJIATH TBOPUECTBO M BOOOpa’keHHE, ObITh TIpaBIIamH TEXHIKH
e —— 0€30MaCHOCTH MpH OOpAILEHUH ¢
OBJ1ajieHue VHHBEPCATLHBIME BEIIECTBAMH M JIJaOOpaTOpHBIM
peryJsiTUBHBIMH JefiCTBUAMU: 000pyZIOBaHKEM;  MPE/ICTABIATS
r) NIpUHSATHE ce0sl ¥ APYTHUX JIOJeH: Pesy IbTaThbl XHUMITHCCKOTO
- IPMHUMATh MOTHBEI M apryMEHTH apyrux | ~KCHCPUMCHTA 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
TIO3ULIMHU IPYIOro 4eJIOBEKA;
OK 07. B 00/1acTH 3K0JI0rH4€CKOT0 BOCTIMTAHUS: - 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; KyJbTYpPBI JUYHOCTH, ee
KIMMATa, TPUHIMIE | - [VIAHWPOBAHKE H OCYIIECTBICHHE JCHCTBHI B (YHKIIMOHATBHOW TPaMOTHOCTH,
GepeKIIUBOTO OprZKanmeﬁ cpelie Ha OCHOBE 3HAHMS LieJel | HEOOXOOUMOM I pelIeHUsS
IIPOM3BOACTBA, YCTOWYHMBOTO pasBUTHSA YeJIOBEUYECTBA; | MMPAKTUYECKUX 3a1aun
> deKTHBHO aKTUBHOE HGHpPISI:l:HC JICUCTBHUH, TPUHOCAIIUX | SKOJIOTMYECKH  O0OOCHOBAaHHOTO
eHiCTBOBATD g | BPEI OKpYXaroIIen cpene; OTHOLICHNS K CBOEMY 3/10POBBIO
Ype3BBIMANHBIX - yMeHue MIPOTHO3UPOBATH | U IPUPOIAHON Cpeae;
CHTYAIHSX. HeOJIaronpusTHbIE 9KOJIOTMYECKHE | - yMETh COOJIIOAATh IpaBUIIa
IIOCJIEICTBHS NPEIIPHUHAMACMBIX | SKOJIOTHYECKH IEIECO00pa3HOTr0
JIEHCTBHM, IPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYAOBOI
- paCllUpeHHe  OIbITa JEATENTHOCTH | IESTEIBHOCTH B LEJX
9KOJIOTMYECKOM HaIlpaBJI€HHOCTH; COXpaHEHHs CBOETO 3JI0POBbSI U
- OBJIQJICHUE HaBbIKaMH y4EOHO- | OKpYIKAIOIEeH MPUPOTHON CPEJIbL;

HCCIIEIOBATENLCKOM, TPOEKTHON U COLIMATIBbHOM
JIESTEIIbHOCTH;

YUUTHIBATh OITACHOCTH
BO3JICHCTBHS Ha JKUBBIC
OpraHU3MbI OIpeICIIEHHBIX
BEIIECTB, HOHUMAas CMBICIT




IOKa3aTelIst MPEIEIIbHOM
JIOITYCTUMOW KOHILICHTpALUU

IIK 3.2
OpraHu3oBbIBaTh U
OCYIIECTBIISATh
IKCILTYaTaIuIo
OECITMIIOTHBIX
BO3JIYIIIHBIX CY/IOB
CMEIIaHHOTO THIIA,
B TOM YHUCJIC B
0COOBIX YCIIOBHSIX U
0COOBIX CITydyasix B
ToJIeTE.

B pe3ynbrare ocBoeHMs MporpamMmbl yU4eOHOro MpeaMeTa pealnu3yercs nporpaMma BOCIIUTaHMS,
HampaBjieHHas Ha pOpMHUpPOBAHHUE CIAEAYIOLIUX JUYHOCTHBIX pe3ysbTaToB (JIP):

JIP 2 IIposiBasifonuii aKTUBHYIO TPaXJAaHCKYIO MO3ULHI0, TEMOHCTPUPYIOIINI MTPUBEPKEHHOCTh
IPUHLIMAIIAM YECTHOCTH, MOPSJAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBII M Y4YacTBYIOIIMH B
CTYJAECHUYECKOM M TEpPUTOPUAIILHOM CAMOYIIPABJIEHHM, B TOM YHCJIE Ha YCIOBHUAX JOOPOBOJIBYECTBA,
NPOAYKTUBHO B3aUMOJICHCTBYIOIINI M yYaCTBYIOUIHH B AEATEIBHOCTH OOIIECTBEHHBIX OPTaHU3AIIHIA.

JIP 4 IlposiBasitonuii 1 JEMOHCTPUPYIOIIUNA YBAXKEHUE K JIOJSAM TPY/a, OCO3HAIOIIMMA [IEHHOCTh
coOctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpene JIMYHOCTHO U
po(hecCHOHATTLHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO cieaay.

JIP 16 TlpuobpereHrne oOydYarOMUMUCS COIMAILHO 3HAYUMBIX 3HAHMHA O TIPaBUJIAX BEIACHUS
HKOJIOTMYECKOT0 00pa3a JKU3HU O HOpMaxX U TPAJULUSAX TPYJOBOU JESATEILHOCTH YEIOBEKa O HOpMax U
TpaAUIUAX MOBEICHUS YEJIOBEKAa B MHOTOHAIIMOHAILHOM, MHOTOKYJIbTYPHOM OOIIECTBE.

JIP 23 INony4yenue 00y4aromuMIcs BO3MOKHOCTH CAaMOPACKPBITHS U CAMOPEAIN3aLUsl JINYHOCTH.

JIP 30 OcymecTBisOMMA MOUCK W HCIOJb30BaHHE HHGOpMAIMHM, HEOOXOAUMOW IS
3¢ PEeKTUBHOTO BHIMOJIHEHNS PA3INYHBIX 33]a4, IPOPECCHOHATBHOTO U JINYHOCTHOTO PA3BUTHSL.




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 YHCJIE:
JIEKIIUH, YPOKU 34
MIPAKTUYCCKUE 3aHATUSA 28
nabopaTOpHBIC 3aHITHS 10
IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE COACPKAHME
B T.4..
TEOpeTUIEeCcKoe O0yueHue 34
MPaKTUYECKHUE 3aHATUSA 28
n1abopaTopHbIEC 3aHATHS 10

IIpomesxyTouHnasi arrectanus (B popme nuddepeHInpoBaHHOTO 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 Koggeﬁﬁu""
caMoCTosITeIbHAsA padoTa 00yyaromuxcs 4acos ﬂ(ﬂq H)(,)CTHLI:e
pe3yabTatsl (JIP)
Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHH 8
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
NEePUOINYECKAs] CHCTEMaA Coaep:xxanue yueOHOro MaTepuaJia
XUMUYECKuX 3yiemenToB J[. 1. CoBpemeHHasi Mozieb cTpoeHHst atoMa. CHUMBOJMYECKHNA S3BIK XUMHHU. XHUMHYECKHNA SJIEMEHT.
Menneneena 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
XUMHYECKHX JIEMEHTOB
1.1. 2 Ilpaktuuyeckoe 3ansTHe Nel PelieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7ay 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI M pacyeThl [0 YpaBHEHUSIM OK 01 OK 02
XUMHUYECKUX peaKiui” ) K 2.1
IpoduiabHbie U NMPodecCHOHATBHO 3HAYUMBbIE 3JIEMEHThI COMEPKAHUA: XHUMHUYECKHUE 1P 2.4.1 6.23 30
SIBJICHUSI B OCHOBE TEXHOJOTHYECKHMX ONEpalMii Ha MPEANpUsATUAX AaBUALIMOHHOW OTpaciu T
(HamIaBKa MPU PEMOHTHBIX pad0Tax, HAHECEHHUE JIAKOKPACOUHBIX OKPBITHIA).
1.1.3 IIpakTtuyeckoe 3ansitue Ne2 PemieHue npakTHUKO-OPUEHTUPOBAHHBIX PacCUETHBIX 2 OK 01 OK 02
3a7ad 1o Teme: Ilepmoamyeckas cucrema xumudeckux snemeHToB J[.M. MeHneneena. TIK 2.1

Crpoenue atroma
IpopuabHbie U NpodecCHOHAIBHO 3HAYUMbIE 3JIeMEHTbI coaep:kaHuss. OCHOBHBbIE
XUMHUYECKHE 3aKOHBI, TEOPHUHM U YYEHHs] CIIOCOOCTBYIOT 0oJie€ MOJHOMY U OCO3HAHHOMY

JIP 2,4,16,23,30




1 2 3 4
MOHMMAHHUIO XUMHUYECKUX TIPOIECCOB sl (POPMUPOBAHUS HAYYHOTO MHPOBO33PEHUS; KaK
OCHOBBI JUIsI KOJIMYECTBEHHBIX pACYeTOB M PEIICHUs] MHOTHME pacueTHble 3aJadyu
MPAKTUYECKOT0 U TEXHOJIOTHYECKOTO 3HAYCHHUSI.
1.1.4 IlpakTnuyeckoe 3ansitue Ne3 PelieHue sKCepUMEHTAIBHBIX 3a7ad MO Teme: THIbl
XUMUYECKUX CBs3ei. THUITBI KPUCTATUTMUECKUX PEIIETOK OK 01 OK 02
HpO(l)I/l.J;leble ) npoq)eccnmluanbno 3HAYHMMBbIE JJIEMEHTHI cojep:kanusa. Bemecra ¢ ’ K 3.2
aTOMHOM W  METAJUIMYECKOW  KPUCTAUIMYECKUMH  pEHIeTKaMH KaK  KOMIIOHECHTHI TP 2.4.16.23.30
MOJyIPOBOJITHUKOBBIX ~ MaTepuaioB, (OTOIIEMEHTOB, JUOJOB, HMHTETPATbHBIX H T
AIEKTPUIECKUX CXEM.
Pasgen 2. XumMu4eckue peakiuuu 10
Tema 2.1 Tunber xummyeckux | 2.1.1 Knaccudukanus u THIIBI XUMHUYECKUX PEAKIMi HEOPraHMUECKUX COSTUHEHUH OK 01 OK 02
peakuuii TIK 2.1
JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaia
Knaccudukanus u TUNBI XUMHUYECKHX PEAKIUNA C Y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHnue ypaBHEHUW peaklUidl COEIUHEHUs, Pa3oKEeHUs, 3aMelleHusi, oOMeHa, B T.d.
peaKIuil TOpeHHsl, OKHUCIICHUSI-BOCCTAHOBIICHHUS. 5
VYpaBHeHuss  OKucIeHUs-BOccTaHOBJIeHUs.  CrteneHb  okucieHus.  OKUCIUTENb U
BoccTtaHOBUTENh. COCTaBlieHME U  ypaBHUBAHHE OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX
peaKIuii METOAOM JJIEKTPOHHOTO OanmaHca. OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B
MIPUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.
2.1.2 IIpaktuyeckoe 3aHsaTHe Ned PerieHue SKCIEPUMEHTANBHBIX 3a7ad IO TEMeE:
"OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU" OK 01 OK 02
IIpopuiabHble M NpPodecCHOHATBLHO 3HAYUMbIE 3JIEMEHTHI COAep:KaHusi. 3HAUYCHHE ) K 3.2
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI B MPUPOJE M HA MPEANPHUATHIX aBUAIMOHHON TP 4.16.23.30
otrpaciu. OKHCIUTETFHO — BOCCTAHOBHUTEIBHBIE MTPOIIECCHl KAK OCHOBA MPOIECCOB KOPPO3IUHU T
METaJJIOB, PA0OThl XMMHUYECKUX HCTOYHUKOB TOKa M aKKYMYJISITOPOB H T.1.
Tema 2.2 DiieKTpoIUTHYECKAS 2.2.1 PacTBOpeHME KaK (PU3UKO-XUMUYECKHUMA MPOIIECC. OK 01 OK 04
AUCCONUALMS U HOHHBIN 00MeH K 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2

Teopus s5eKTpoauTHYECKON quccouranuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiuu




2

noHHoro oomena. CocraBiieHuE peaKLII/Iﬁ HOHHOTO 0OMeHa IMyTEM COCTABJICHUA X ITOJIHBIX U
COKpAIICHHBIX  MOHHBIX ypaBHeHHI’I. KwncnoTHO-0CHOBHBIE peaKknuu. Ba,I[aHI/IH Ha
COCTaBJICHUC MOHHBIX peaKuHﬁ.

HpaKTI/IquKOC HUCIIOJIB30BaHHC peaKI_II/Iﬁ HMOHHOTI'O obMeHa u ruapoJimsa B
TEXHOJIOTNMYECKNX nNnpoueccax >XenesHoAOpPOXHOro TpaHdiopTa. [MoHAaATNA:
raabBaHOCTErn4, ra1bBaHOMMACTNKA, nXx npakTnyeckoe 3Ha4veHne B

>KeNesHOAOPOXKHOM XO3AMNCTBeE.

2.2.2 JlabopatopHoe 3aHsTHe (padora) Nel "lccienoBaHue CBOWMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBOpoB. Teopus 3NEKTPOTUTUYECKON TUCCOIUAAN"
IIpoduabHbie 1 NpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COiepKaHusl. AKKyMYJISITOPBL:

HOPUHIMI UX paboThl, ux npuMmeHenue B CLb.

OK 01 OK 04
K 2.1
JIP 4,16,23,30

2.2.3 JIaGopaTopHoe 3aHsaTHE (padoTa) Ne2 "Peakiuu nonHoro oomena. ['muponu3 coneir"
[MpoduiabHbie 1 NPOGEeCCHOHATBHO 3HAYMMBbIE JJIEMEHThbI coaep:xkanus. [IpumeHenrne Ha
TPAHCIIOPTEC PEaKIUU HMOHHOI'O obOMeHa AJI1 YMATYCHHUA BOJbI (CHI/I)KCHI/IG KOHLCHTpAaIuu

nonoB Ca>" u Mg*"). I'uaponus Ha NpepUATUSIX TPAHCIIOPTA.

OK 01 OK 04
[IK 3.2
JIP 4,16,23,30

Pa3nen 3. CTpoenne BeniecTBa H CBOICTBA HEOPTAaHUYECKHX BeIlleCTB

14

Tema 3.1
HOMEHKJIaTypa U
HEOPraHUYECKUX BEIEeCTB

Knaccuduxkarus,

CTpOCHHE

3.1.1 OCHOBHBIE KJIACCHI CIIOKHBIX HEOPTaHUYECKUX COEAMHEHUH.

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

Conep:xkanue yueOHOro MaTepuasa

[Tpenmer Heopranuueckoit xumuu. Knaccudukanus Heopranndeckux BemiecTs. [IpocTeie u
ciokHble BemiecTBa. OCHOBHBIE KJIAcChl CIOXHBIX BEHIECTB (OKCHJbL, THIPOKCHUBI,
KUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHWX BEIIECTB. ATrperaTtHbleé COCTOSHUS
BemiecTBa. Kpucrammmueckue u amopgHble BeniecTBa. THUIBI KPUCTALITMYECKUX PEIIETOK
(aTroMHasi, MOJEKYJspHasi, MOHHAs, METaJJIMUecKas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB
BELIECTBA OT THUIA KPUCTAJUIMYECKOM pEIIeTKU. 3aBUCHMOCTh XUMHUYECKONH aKTUBHOCTHU
BEIIECTB OT BHMJAA XUMHUYECKOM CBSI3M U THUINA KPUCTAIMYECKON pemeTku. IIpuunnbl
MHOr0o00pa3usi BeleCTB

3.1.2 IIpakTHyeckoe 3aHAaTHEe NS PerieHue sKCepUMEHTaNbHbBIX 3a/1a4 1o TeMme: Yucrteie
BELIECTBA U CMeCH. J[ucnepcHbIe CUCTEMBI.

IIpodunbHbie 1 MpodecCHOHATBLHO 3HAYMMBIE 3JIeMEHThI cojiep:kaHus. CTEKIOIIaCTUK
KaK OCHOBA JUIsl U3TOTOBJICHUS A€TaJIC aBUALIMOHHOW TEXHUKH.

OK 01 OK 02
IIK 3.2
JIP 4,16,23,30




1 2 4
Tema 3.2  ®wusuko-xumudeckue | 3.2.1 Meramisl. [Tonoxenue B [ICXD J[.U. Menneneea, ocooeHHOCTH cTpoeHus. Koppo3us OK 01 OK 02
CBOMCTBA HEOPraHUYECKUX BEIIECTB | METAJJIOB. METObI 3a1U Tl KOHCTPYKLUI ITOABUKHOI'O COCTaBa K 2.1
JIP 4,16,23,30
Copaepxxanue yueOHOTo MaTepuaJia
Metamnbl. OOuie usnueckue U XUMUYECKHEe CBOMCTBA MeTauioB. CrocoObI MOTyYeHHUs.
3HaueHUE METAUIOB M HEMETAUIOB B IPUPOAE U JKU3HEIEATEIbHOCTH YEJIOBEKa U
opranu3moB. Kopposusi MeTaqioB: BUABI KOPPO3UH, CHOCOOBI 3alllUThl METAJIOB OT
KOppO3uu
3.2.2 IlpakTnyeckoe 3anHsitue Ne6 PemieHue »SKCIEepMMEHTaIBHBIX 3aJad IO TeEME:
"Mertasmibt" OK 01 OK 02
Ipopuabubie 1 NMpodecCHOHATIBHO 3HAYMMbIE 3JIEMEHThI coAep:KaHusl. MeIHbld U K 3.2
JATYHHBIM TPOKAT MCHOJNb3yeTCd IPU HM3rOTOBIEHWHM U PEMOHTE JeTajedl TpaHCHopTa, JIP 4,16,23,30
pa3IMYHOM anmapatypsl B CaMOJIETaX U CBSI3U.
3.2.3. Hemeramier. [Tonoxenne B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30
Coaep:xxanue y4eOHOro MaTepuasia
Hemeramnpl. OOmue ¢u3nueckue W XUMHYECKHE CBOICTBA HEMETayUIOB. THUMHUYHBIC
cBorictea HemeTtaymioB [V- VII rpymm. Knaccudukanus u HOMEHKIATypa COSAMHEHHUI
HEeMETAaJIJIOB. I'Ip|/||v|eHeH|/|e BaXKHENLLUNX HEeMEeTaNnoB U ux COEAI/IHeHVII‘il B
XKeNe3HOA0POXHOM X03AMCTBE KpyroBopoTsl GHOr€HHBIX JIECMEHTOB B PUPOJIE
3.2.4 IlpakTnuyeckoe 3anHsiTue N7 PemieHue »SKCIEpUMEHTAIBHBIX 3aJady IO TEME:
"Hemerans!" OK 01 OK 02
IpoduiabHbie U NPOPecCHOHATIBLHO 3HAYUMBbIE JIEMEHTHI cojep:kanusl. IHepTHbBIE ra3bl K 3.2
HCIOJIb3YIOT B CUCTEMAX TPAHCIIOPTA JJIS 3all0JIHEHUS AIEKTPOBaKyyMHBIX ITpuOopoB. Cenex P 4.16 '23 30
— OCHOBa Il W3TOTOBJICHHS BBIIpAMUTENCH U (oTodmeMeHTOB. KpemHuii — ajiemMeHT T
MHTErPAJIbHBIX MUKPOCXEM CHUCTEM YIIPABJICHHUS IBHYKCHUEM.
Tema 3.3 Nnentuduxanus | 3.3.1 ['eHeTHYECKas CBSI3b HEOPTaHUYECKUX COCTMHEHUI
HEOPTraHWYECKUX COCTMHEHUI Conep:xxanue yueOHOIro MaTepuasa
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHWYECKUX BEHIeCTB (OKCHIIOB, OK 01 OK 02
THJIPOKCHUIOB, KHUCJIOT, CONeH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUU CBOICTB MPOCTHIX 1K 2.1
JIP 4,16,23,30

BCIICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHIUX OKCHIOB U THUAPOKCHUIOOB. I/IHCHTH(i)I/IKaLII/I}I
HCOPTaHNMYCCKUX  BCHICCTB C  HCIIOJIb30BAHHUCM  HUX (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOI>'ICTB,




1 2 3 4
XapaKTEPHBIX KAYECTBEHHBIX pPEaKINil
Hmoz I cemecmpa: MakcumainbHas yueOHasi Harpy3ka (Bcero) 32
OO6s13aTenbHas ayiuTopHas yueOHasi Harpy3ka (Bcero) 32
IIPAKTUYECKUE 3aHATUSA 14
naboparopHble 3aHATHS (PaOOTHI) 4
Pa3nen 4. CtpoeHne U CBOMCTBA OPraHUYeCKUX COCAUHEHMI 32
Tema 4.1 Knaccudukanus, | 4.1.1 Iloustie 00 opraHuveckrx BeUIeCTBaX, UX MPUMEHEHHE Ha KeJe3HOW J0pore. OK 01 OK 02
CTpOCHUE u HOMEHKJIaTypa [IK 2.1
OpraHUYECKUX BELIECTB JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
[losiBieHWe M pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. [Ipenmer opraHm4eckoil XUMMH.
MecTo ¥ 3Haue€HHE OpPraHMYECKOW XMMHHU B CHCTEME ECTECTBEHHBIX HayK. XUMHYECKOe
CTPOEHHME KaK IOpAJOK COEIUHEHHs aTOMOB MOJIEKYJIE€ COTJaCHO HUX BaJIEHTHOCTH.
[IpuMeHeHne OpraHMYeCKUX BEIIECTB Ha JKEJIE3HOM opore
4.1.2 Teopust A.M. Bytneposa. Knaccudukanus opraHu4ecKnux BEIIeCTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
[TonoxxeHus Te€OpUM XUMUYECKOTO CTPOCHHs OpraHuueckux coenuHeHuit A.M. Bytieposa.
VYTriaepoIHbIi CKEJIET OPraHnYeCKON MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Monekyn. M3omepust u u3omepsl. [loHsTne o ¢yHKIMOHaNBHON Tpymnme. Pamukar.
[TpuHImIel KIacCU(PUKALUMN OPraHMYECKUX COEOUHEHHMH. MexIyHapoaHas HOMEHKIATypa U
IIPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIMHEHUN
Tema 4.2 CpoiictBa opranndeckux | 4.2.1 AnKaHbl: COCTaB, CTPOEHUE, TOMOJIOTMYECKUH PSA. OK 01 OK 02
COCTUHEHUN TIK 2.1
JIP 4,16,23,30
Copaepxxanue yueOHOIro MaTepuaJia 2

[IpenenpHble yriaeBOoAOPOb! (aIKaHbl M IUKIOANKaHbl). OCOOCHHOCTH KIIaCCU(PHUKALMU U
HOMEHKJIATypbl, H30Mepusi, (U3NYECKHE CBOWCTBA, XWMUYECKHE CBOWCTBA, CIIOCOOBI
noisydyeHus. l'opeHnme MeTaHa Kak OAMH M3 OCHOBHBIX MCTOYHHMKOB TeIla B
MPOMBIIIIIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B MPUPOE

U IIPUMCHCHHUC AJIKAHOB.
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4.2.2 IlpakTnuyeckoe 3aHsiTue Ne8 PemieHue »SKCrepMMEHTaNIbHBIX 3aJady IO TEME:
"CpaBHHUTENbHAS XapaKTEPUCTUKA METaHa U ATaHa"

OK 01 OK 02
IpopuabHbie W mnpodeccMOHAIBLHO 3HAYMMbIE 3JJIeMEHTbI coaep:kaHus. Kuakue K 3.2
yIaeBoAOpoAb! (O€H3MHBI, KEPOCHUHBI, COJISIPOBBIE Macia, Ma3yT) - B Ka4eCTBE IOPIOYEro B P 4.16 ’23 30
JIBUTATEJISIX BHYTPEHHErO CropaHus TpaHCIOpTa. TBepibie yrieBoaopoabl (mapaduHbl) — T
KOMIIOHEHTBI JKUJKUX CMa30K, HCIOJIb3YEMBIX JJIsl CMa3KH JeTajled U Y3JI0B..
4.2.3 Ankensl, ankaaueHbl. CocTaB M1 OCOOCHHOCTH CTPOCHUS OK 01 OK 02

K 2.1

JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasia
HenpenenpHple (adKkeHbI, alKWHBI H ankaAueHbl). OCOOCHHOCTH KIAacCU(pUKAIUU |
HOMEHKJIATypbl, H30MepHus, (u3nyeckue CBOWCTBA, XHMMHUYECKHE CBOICTBA, CIIOCOOBI
nosydyeHus. ['opeHue aneTusaeHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHU JUIs
CBApKM M pe3Ku MeTauioB. lIpakThueckoe NpHMEHEHUE aJKeHOB WU aJIKaJIM€HOB B
YKEJIE3HOIOPOKHOM XO35HCTBE
4.2.4 Ilpaktudeckoe 3ansitue Ne9 PemenHue -HKCIIEpUMEHTAIBHBIX 33434 IO TEME: OK 01 OK 02
"[lonyueHue sTuIEHAa U U3yYEHUE €r0 CBOUCTB" K 3.2
IIpoduabubie u npodeccHoHATBLHO 3HAYHMMBbIE 3JIeMEHThI coaep:xkaHusi. [IpumeHeHus 1P 4.16 '23 30
MOJIMMEPOB Ha MPEINPUITUIX TPAHCIOPTA JJIs ICKTPOU3OJISIIHIH, T
4.2.5 IlpakTnueckoe 3aHaTHe Nel() Pemienue sKcepuMEHTANBHBIX 3ajad IO TEME:
"AlETHIIEH U er0 ToMOJIoTH" (AJIKIHBI) OK 01 OK 02
IIpopuibHbie U npodeccHOHATBHO 3HAYUMbIE JJIE€MEHTHI coaep:kaHus. [IpuMeHeHue [1K 3.2JIP
MOJIMMEPHl HA OCHOBE MPOW3BOJHBIX AIKMHOB B KAYE€CTBE M3OJISIIMM 3alIUTHBIX 000JI0YEK 4,16,23,30
KaOeJbHBIX U3/IEJIUH 1 TPOBOJIOB.
4.2.6 Apenbl. CoctaB, CTpOEHHE, NTOJIyYEHHUE OK 01 OK 02

IK 2.1

JIP 4,16,23,30
Conep:kanue y4e0HOro Marepuasia
OcobeHHoCcTH  KJacCH(UMKAllMM W HOMEHKJIATYypbl, H30MepHs, (U3HUecKue CBOWCTBA,
XHUMHUYECKHE CBOICTBA, CIIOCOOBI MOJTYUEHHUSI.
4.2.7 IlpakTndeckoe 3aHsaTHe Nell PemieHue SKCepUMEHTANBHBIX 3ajad IO TEME: OK 01 OK 02
"CpaBHUTENbHAA XapaKTEPUCTHUKA CITUPTOB" I1K 3.2J1P
IIpoduibHble U MPodecCHOHAIBLHO 3HAYMMBIE 3JIEeMEHThI coaep:kaHusi. OTHOATOMHBIC 4,16,23,30




2

CIIUPTHI — KaK OCHOBAa JIAKOKPACOYHBIX MATEPHAJIOB HAXOJAIIUX CBOE NPUMEHEHHE B
ABUAIIMOHHOW OTPACIIH.

4.2.8 Anpneruasl. Kap6oHosie kuciioTel. CocTaB, CTpOCHHE, KiTacCUPUKAIIISI

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

Coaep:xanue yueOHOro MaTepuaJia

OcobenHoctr  kimaccuuKayi W HOMEHKIATYphl, H30MepHs, (HU3MUECKHE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA, CIOCOOBI oNyueHusi. Mbljia Kak COJH BBICHIUX KapOOHOBBIX KUCIIOT,
ux Moroniee neicTeue. CiioxHbIe Y3QUPbI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.

4.2.9 JlabopaTtopHoe 3ansATHE (padoTa) Ne3 "CBoiicTBa anbaeruoB 1 KapOOHOBBIX KUCIOT"
IIpodunbHbie M npogeccHOHAIBLHO 3HAYMMbIe JJI€MEHTbl COAepKaHUsSl. AHWIMHO-
dopmanpaeruiHble — KOMIIOHEHT 3JEKTPOM3OJISILMOHHBIX JIAKOB, HEOOXOIMMBIX B
AIEKTPOTEXHUIECKOW armaparype. MypaBbHHBIN aJIbJeTH]] KaK KOMIIOHEHT OaKEeIMTOBOTO
JaKa, SBJISIFOIMMCS] @aHTUKOPPO3UOHHBIM MOKPBITHEM JAJIST YCTPOWUCTB Tpacnopra. TeKCTONIUT
KaK OCHOBa JUIsl U3TOTOBJIEHUS 3JIEKTPOU30JIATOPOB. [IpuMeHeHne maBeneBoi KUCIOThI IS
OYMCTKH METAJUIOB OT PKABUMHBI M HAKUIIH.

OK 01 OK 02
OK 04
[IK 3.2JIP
4,16,23,30

4.2.10 IIpakTnueckoe 3anaTue Nel2 Pemenne sKCrepuMEHTaIbHBIX 3a7a4 IO TEME:
"Cnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

IIpoduabHbie n npodeccHOHAIBLHO 3HAYMMBbIE YJIEMEHThI coep:kaHusi. byTnnauerar
KaK KOMMOHEHT I'IEHTaCIDTaJ'IeBbIX amanemn, NCMoib3yeMbIX ANnd  OKpPacCku
YCTPOWCTB TEeXHWKW; 3NEKTPOU3ONALUNOHHBLIX NakoB. Mbl1a BbICLLINX XUPHbIX
KNCNOT KaK 3aryctmntenn B nnactn4yecknx cMaskax, npnmMmeHAaeMbiX B Pas3/iMyHbIX
MeXaHNn3MaxX A1Aa CMa3kKin yCTpOIZCTB n ap.

OK 01 OK 02
IIK 3.2
JIP 4,16,23,30

4.2.11 AMuHBL. AHUINH

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

Conep:xxanue y4eOHOro MaTepuaJia
OcoOenHoctu Kinaccuukany W HOMEHKJIATYpbl, M30MepHs, (U3HUECKUEe CBOMCTBA,
XMMUYECKHE CBOWCTBA, CIOCOOBI MOJTYyYEHHS.

4.2.12 JladoparopHoe 3ansitue (padora) Ned "Amunokucnotel. benku. PacmosnaBanue
BOJIOKOH"
IIpopuiabHbie U npodecCHOHATBHO 3HAYHUMBbIE JJIEMEHThI coaep:kaHusi. [IpuMeHeHue

KJIesl Ha OCHOBE MOJIMaMU/Ia 1JIsl CKIIEUBAaHUsI YCTPONCTB TPAHCIIOPTHON TEXHUKH.

OK 01 OK 02
OK 04
[1K 3.2JIP
4,16,23,30




1 2 4
Tema 4.3 Nnentuduxamnus | 4.3.1 JlabopaTopHoe 3ansaTue (padora) Ne5 "CpoiicTBa yriaeBoao" OK 01 OK 02
OpraHUYECKUX BEILECTB, ux | [IpopuiabHble M NpodecCHOHATBHO 3HAYMMble JJE€MEHTHI coAep:KaHuA. OPHUpHI OK 04
3HAYCHHE W MPUMEHEHHE B OBITOBOM | MACJISTHOM KHCJIOTHI, 0Opa30BaHHBIE MACISTHOKHUCIIBIM OPOXXEHUEM TITFOKO3bI, UCIIOIB3YIOTCS K 3.2
U MPOU3BOJICTBEHHOW NEATEIHHOCTH | KaK MIIACTU(HHUKATOPHI JJAKOB JJIsl YCTPOUCTB U MPUOOPOB TPAHCHOPTHOM TEXHUKH. JIP 4,16,23,30
qeJI0BEKA 43.2 Ponp xumMuu B O0O0CCHEYCHHH OKOJOTHYECKOH, SHEPreTHYECKOM U IHIIEBON OK 01 OK 02
0e3omacHoOCTH K 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuasa
Ponp opranmdeckoil XMMUM B pEUICHHH MpPOOJIEM 3HEPreTMYecKond Oe30MacHOCTH, B
Pa3BUTUM MEIULMHBI, CO3JIaHMM HOBBIX MAaTEpPHANOB, HOBBIX HMCTOYHUKOB DSHEPrUU
(anmpTEepHAaTUBHBIE MCTOYHUKM 3HEpruu). OnacHOCTb BO3JEHCTBUS Ha JKUBbIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTJENbHBIX KIAccoB  (YIJIEBOAOPOMbI, CIUPTHI, (EHOIBI,
XJIOPOPraHUYEeCKHE NPOU3BOIHBIC, ANBJAETUABI U Jp.), CMBICI IOKa3aTeisl MpereiabHO
JIOITYCTUMOW KOHUEHTPALIMKU
Pa3nes 5. Kunernueckne 1 TepMOXHMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX pPeaKIui
Tema 5.1 Ckopocts xumuyeckux | 5.1.1 Ilpaktudeckoe 3ansitue Nel3 PemieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
peakiuii. XuMu4eckoe paBHoBecue | 3aj1a4 1o teme: "CKOpOCTh XUMUYECKUX Peakinid. XuMHUYecKoe paBHoBecue" OK 01 OK 02
IIpopuiabHbie W TNpodeccHOHATBHO 3HAYUMBbIE 3JIeMEHTHI cojaep:kaHus. bydepHbie K 3.2
pacTBOpBI B TEXHOJIOTUYECKUX ITpoLeccax (IpU 3JEKTPOXUMHUUYECKOM HAHECEHUHU 3alUTHBIX JIP 4,16,23,30
MIOKPBITHI1, B IPOU3BOJICTBE KPACHUTEICH)
Pa3nes 6. PacTBopbl
Tema 6.1 Ilonsatue o pactBopax 6.1.1 IIpakTnuyeckoe 3anaTue Nel4 PemeHue NMpakTUKO-OPUEHTUPOBAHHBIX PAaCUYETHBIX OK 01 OK 02
3aj1a4 o teMe: "PacTBopbl, UCTONb3yeMble B OBITOBOI U MPOU3BOJACTBEHHON AESITEIbHOCTU
" JIP 4,16,23,30
YEJI0BEKa
Pa3nen 7. XumMusi B ObITY M IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmue 1ocTHXEHUS XUMHUUECKOM HAYKH U XUMHUYECKOM TEXHOJIOTHH OK 01 OK 02
MIPOU3BOJCTBEHHON  JEATEIBHOCTH OK 07
YyeJoBeKa JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaa

Hogelime noCTHKEHHS XUMUYECKOWM HAayKd W XUMHYECKOM TeXHoJoruu. Ponb xumuu B
o0ecIieUeHNH DKOJIOTUYECKOW, DHEPreTUYECKOW W IHUIIEBOW OE30MacHOCTH, pPa3BUTHU
MeauiuHeL. [IpaBuma moucka u aHamm3a XUMHYECKON MH(OPMAIMU U3 PA3IUNIHBIX UCTOYHUKOB
(Hay4Has ¥ y9eOHO-HayJHas JIMTEPATypa, CPEACTBA MacCOBOM nH(popManuu, cetb UHTEpHET)




2 3 4
7.1.2 IIpomexkyToUHAasi aTTecTAlUA Mo JucuuIuIuHe. J(nddepeHnpoBanHbIi 3a4eT 2 OK 01 OK 02
OK 07
K 3.2
JIP 4,16,23,30
HToro: MakcumanbHas yueOHast Harpy3ka (BCero) 72
OO0s13aTenbHas ayIuTOpHast yueOHast Harpy3ka (Bcero) 72
MIPaKTUYECKUE 3aHATU 28
naboparopHeie 3aHsITHS (PaOOTHI) 10

Hmoeosas ammecmayus 6 ghopme nuPpepeHnpOBAHHOTO 3a4eTa




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

VYuebHas TUCLUIUTMHA peaiu3yeTcs B ydeOHOM kabuHeTe: ['eorpadun, XuMuu, GHOTOTHI__

ObopyoosaHue yuebnozo kabunema:

-JI0CKa,

-pabouee MecTo IpernoiaBaTels,

-10Ca/I0UHbIE MECTA 10 KOJUYECTBY 00yUaroIuXCs,

-TeJIEBU30P, HOYTOYK,

-y4eOHOe 31eKTpoHHOe n3ianue «Xumus (8-11 kmacc) BUpTyanbHas 1adopaTopus»,
-KOMIUTEKT HaTJISITHBIX MOCOOMH (TTaKaThl, TAOIUIIHI ),

-y4e0HO-METOANYECKHI KOMIUIEKC M0 AUCHUIUTUHE «XUMHUSD).

3.2. UupopmannoHHoe o0ecneyeHne peain3anui NporpaMmMbl

IlepeuyeHb pexoOMeHIyeMbIX Y4eOHbIX W3JaHUIl, JOMOJHHUTEJIbHON JHTepPaTyphl
HNHuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0AMOTEYHOr0 GoHIA:

3.2.1.0cHOBHBbIC HCTOYHHUKH:
1. AudpunorenoBa M.B. Xumus: y4eOHMK M NPaKTHUKYM ISl CpeJHEro HpogecCHOHAIBLHOIO
obpazoBanust / V1.B. Andunorenora, A.B. babkos, B.A. I[lonkos.- 2-¢ 3., UCHp. U JOM. —
Mocksa: UznatensctBo FOpaiir, 2022. — 291 c.
Bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsnos, T. b. Boiinosa, JI. I1.
AppameBa. — Mocksa : KnoPyc, 2025. — 331 ¢. — ISBN 978-5-406-13956-1. — URL:
https://book.ru/book/957418 — TeKcT : 3MeKTpOHHBIN

3.2.2./lonoTHUTEIbHbIE HCTOYHUKMU:
1.I'yceBa, E.B. Xumus ansa CIIO.: yue6.-meton. nocodue / M.P. 3uranmmuna, [I.1. Kynukosa;

Kazan. nau. uccnen. texnoin. yu-t; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096

(mata obopamenus: 31.03.2023) / - Pexxum qoctyna: Uisl aBTOPH3. MOIH30BATEICH.

2.YepnukoBa H.IO. Xumus B goctynHoM usnoxkeHuu: ydueOHoe mocobue s crno / H.IO.
UYepHukona.- 2-¢ usa., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onextpoHHbli // Jlanb: snekrpoHo-OmOnuoreuHass cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oGpamenusi: 31.03.2023) / - Pexxum moctyma: uist
aBTOPH3. MIOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypcehi:

1. HayuHO-TIONyJISIpHBINA TPOEKT «DJIEMEHTHI OONBIION Hayku « (pH3MKa, XUMHs, MaTeMaTHKa,
acTpOHOMHMSI, HayKa O JKU3HU, Hayka o 3emse). HoBocTH Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIC

CTaThH, JICKIIUHU, dHIMKIOIeauu. https://postnauka.ru/themes/chemistry - JeKuu o XUMUK Ha

caiite [locTHayka.


https://postnauka.ru/themes/chemistry
https://book.ru/book/957418

2. CaiiT Hay4yHO-IOIYJIIPHOTO XKypHana «XUMHs W 3u3Hb». https:// gotourl.ru/4785 Pexum
JOCTyTa: CBOOOTHBIA.

3. CaiiT 0 XHMHUHU: KJIacCHYECKHE YYEOHWKH, CIPABOYHHKH, SHIMKIONEIUHN, IOUCK
OpraHWYECKUX W HEOPTaHMYECKUX PEaKIMi, COCTaBJIEHWE YpaBHEHMM peakiuid. https:// www.
xumuk.ru/ Pexxum goctymna: cBOOOIHBIM.

4. Tlnardpopma Zoom s MPOBEACHHUS OHJIAH-3aHATUI U BUIEO-KOH(DEepeHIUH. [ DIEKTPOHHBIH

pecypc]. Pexxum nocryna: https://zoom.us/.
5. DnextpoHHass HH(POPMAIMOHHO-OOpa3oBarenbHas cpena Ha 1iIatdhopme Moodle.

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

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3UOHHOTIO
NMPOTrPaMMHOI0 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

KOMIIETEHIIHMIA TI0 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTO MaTepuania.

[IpomesxyTounas arrectauus B popme AudpepeHIrpoBaHHOTO 3a4eTa.

O6mue komnerenuuu (OK), Pa3nea/Tema THI OLEHOYHDBIX
JIMYHOCTHBIE pe3yabTarthl (JIP) MepOonpHATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3agaud Ha COCTaBJIEHHE
MK 3.2 P3: Tema 3.1 XUMHYECKHUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HCIOIL30BaHUS
JP 2,4,16,23,30 4.3 XAMUYECKOM CUMBOJUKUA M
P5: Tema 5.1 Ha3BaHUM COENUHEHHWU IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOTO CcoIo3a
TEOPETUYECKON U NMPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTAaBJICHUS
XUMHUYECKUX HOpMYIT;
- 3aciymuBaHue COOOIIEHUHN
1 OIICHKA UX IOATOTOBKU;
- Pesynprar  BBIMOJTHEHUS
BHEayAUTOPHBIX
CaMOCTOSITENILHBIX paboT;
- PegynmbraT  BBINONHEHUSA
MPAaKTUIECKON pabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJ]aHK;
- [Ton6op, a”aJu3 u
npeoOpa3oBaHme yaeOHOU
nHpopmaruu
OK.02 P1: Tema 1.1 - YCTHBIN 0npocC
P2: Tema 2.1 - 3acnymuBaHue COOOIICHHIA
IIK 3.2 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX IOATOTOBKH;
33 - 3agaHus Ha KMCIIOIL30BaHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XHMHYECKON CUMBOJIMKM U
4.3 Ha3BaHWUM COCIMHEHUM IO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKIYHapOIHOT O coro3a
P7: Tema 7.1 TEOPETHUECKON M MPUKIIATHOU
XUMHH u TPUBHAIIbHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKHX (POpPMYIT;

- PesynbraT  BBINOJHEHUA
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynmprar  BBINONHEHHSA
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz w
npeoOpa3oBaHme y4eOHOU
uH(hopMaluu

OK.04
IIK 3.2

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIEHUH
1 OLIEHKA UX MOATOTOBKHU;

- 3alaHug Ha MCHOJIb30BaHUS
XUMUYECKOH CHUMBOJUKH U
HAa3BAaHUM  COCOUMHEHUM IO
HOMEHKJIAType
MEXIyHapOAHOIO cor3a
TEOPETUYECKON U MPUKIIATHON
XUMUU U TPUBUAJBHBIX
Ha3BaHMM JUISI COCTaBIICHUS
XUMHYECKUX POpMYIT;

- PesynbraT  BBINOJHEHUA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynprar  BBINOJIHEHUS
MIPaKTUYECKON paboThI;

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

- llombop, aHamuz w
npeoOpa3oBaHue y4eOHOU
uH(hopMaILuu

OK.07

IIK 3.2

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHEHTHPOBAHHBIE
3a/laHus;

- ITon6op, aHaJIn3 u
npeoOpa3oBaHue yaeOHOU
nHpopmanuu;

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,

npe3CHTalsd, BUKTOPHUHA, KBECT.




