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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYUEBEHOI'O ITIPEJIMETA
OVIIL.12 XUMUA

1.1 MecTto yuyeOHOro npeaMera B CTPyKType OCHOBHOM Npog)eccCHOHAILHON 00pa3oBaTe/IbHOI
NpOrpaMmbI:

Oo6meobpazoBatenbhbiii  yueOHblid mpeamer OVYIL12 Xumums sBasercs 00s3aTENbHON YacThIO
0011e00pa3oBaTeIbHOrO IMKIa 00pa3oBaTenbHOM mporpammbl B cooTBeTcTBUM ¢ DPI'OC CIIO mo
cneuuanbHocty 23.02.01 Opranu3zanus nepeBo30K U yIpaBieHUE Ha TpaHCcopTe (110 BUaaM) (YTBEpKIEH
npukazoM MunnpocBemenus Poccun Nel76 ot 20.03.2024 r.). Pabouas mporpamma OVIL12 Xumus
paspaborana B coorBerctBUM ¢ @I'OC COO (B nmeicTByIOUIeH pemakiuu) U C YYETOM IMPHUMEPHOMH
paboueii mporpamMmbl  001I€00pa30BATENbHON AUCHUIUIMHBL  «XUMHSD» UIsI  TPOdECCHOHATBHBIX
obpazoBarenbHbix opranusanuii MPTIO (yrBepknena Ha 3aceganmu [lemarormdeckoro coBera ®I'BOY
JITO UPTIO npotokomom Ne6/2025 ot «18» anpens 2025 r.).

[lpu peamuzammu pabodeill mporpaMMbl MOTYT HCIIOJIB30BAaThCs pPa3IMyHbIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, IIEKTPOHHOE O0yUYECHHE.

B yuebnpix mmanax OIIOII-IIIICC3 yue6nsiii mpeamer OVYIL.0S I'eorpadus BXOoauT B cocTaB
o0mMX y4eOHBIX TUCHUIUIMH (MpeaMeToB), GOpMHUpPYyEeMbIX M3 00S3aTENbHBIX MPEIMETHBIX o0acTei
®I'OC cpemnnero obmero odpaszoBanus, st cneruanbHocteid CI1O. C yu€roMm mpodwist ocBanBaeMoi
CHeNHMabHOCTH JaHHBIN Y4eOHBII npeaMeT peanusyeTcs Ha 1 Kypcee.

Pabouas mporpamma yweOHOro mpeamera OVIL12 Xumus MoxeT OBITH HCIOJB30BaHA B
npodeccuoHaNbHOM MOATOTOBKE, MEPErnoAroTOBKE U MOBBIMIEHUH KBAIU(PUKAIMK pabodux 110
npodeccusim:

15894 OnepaTop nocra LeHTpaau3alum;

18401 Curnamnucr;

17244 TlpuemocaaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTKe MEPEBO30YHBIX IOKYMEHTOB;

18726 CocraBuTens MOE30B;

16033 OnepaTop COPTUPOBOYHON FOPKH;

25354 OmnepaTop npHu JEKYPHOM IO CTaHIUH.

1.2 Ilegb u mIaHUpPyeMBbIe Pe3yJIbTATHI OCBOCHHA Y4e0OHOI0 npeaMera

1.2.1. Henu u 3a1a4u y4eOHOro nmpeamera:

Copmep:xanre TporpamMMmbl  oOrieoOpazoBarenbHoro yuebHoro mnpeamera OVIL12  Xumus
HaIpPaBJIEHO HA JOCTUKEHHE CIEIYIONINX LeJIei:

— (GopMHpOBAaHUE CHUCTEMbl XMMUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKaT KJIIOYEBHIE MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOpUH XUMHUH, OCBOEHHUE f3blKa HAyKH, YCBOCHHE U IMOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOILICHHIM
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEHN UX Pa3BUTHUS U CTAHOBIICHUS;

— (opMUpOBaHME U pa3BUTHE TMPEACTABICHUI O HAyYHBIX METO/JaxX II03HAHMS BEUIECTB U
XMUMHUYECKHX peakiuii, HeOOXOIMMBIX JUIsl TPUOOPETEHUsT YMEHUI OpUEHTHPOBATHCS B MUPE BELIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIMX MECTO B IPUPO/JIE, B MPAKTUYECKOMN U MOBCETHEBHOM JKU3HH;

— pa3BUTHE YMEHHMH U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OObSICHEHHEM
XMMHYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM ITPaBUi 0€30MacHOro 00paIeHHUs C BeI[eCTBAMHU.

3agaum:

1) chopmupoBaTh HOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX MPOIIECCOB U SBICHUHN B
OKpYJKallIllel cpefe, a TakkKe HUX CBA3b C IEJOCTHOM HAyYHOM KapTMHOM MHpa W JIpPYTUMHU
€CTECTBEHHBIMU HAyKaMU;

2) pa3BUTh YMEHHS COCTABIATH (POPMYJIbl HEOPTaHUYECKUX U OPraHMYECKHUX BEIIECTB, YpaBHEHUS
XUMHYECKUX PEaKIud, OOBSACHATh WX CMBICI, HWHTEPIPETHPOBATh PE3yJIbTaThl XUMHUYECKUX
JKCIIEPUMEHTOB,



3) chopMupoBaTh HaBBIKM IPOBEAEHUS MPOCTEHIIMX XUMHUYECKUX OKCIIEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJIIOJCHHEM TMpaBHJ O€30MacHOro OOpalleHusi ¢ BellecTBaMH U Ja0OpaTOpPHBIM
o0opyI0BaHUEM;

4) pa3BUTh yMEHHUS HAXOJUTh, AHAJIU3UPOBATh W HCIOJIB30BaTh WH(POPMALUIO XHUMHUYECKOTO
XapakTepa W3 pa3MYHbIX MHQOPMAIMOHHBIX HCTOYHHUKOB, BKIIOYas Y4eOHYIO JIUTEpaTypy, Hay4yHbIE
nyOIMKalUU 1 UHTEPHET-PECyPCHI;

5) chopMupoBaTh yMEHHs MPOTHO3UPOBATH TMOCJIEACTBUS CBOCU JAEATEIBHOCTH M XMMHYECKUX
NPUPOJHBIX, OBITOBBIX M IMPOU3BOJACTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIC SKOJIOTUYECKHE U
coliMajbHbIe BO3CHCTBYS,

copMHpOBATh MOHMUMAHUE 3HAYUMOCTH JOCTIKCHMA XWMHUYECKOM HAyKd M TEXHOJOTHH s
Pa3BUTHS COLUAIBHON U MPOU3BOJICTBEHHOU cep ¢ yMEHHUEM MPUBOJAUTH MPUMEPHI UX MPUMEHEHUs B
Pa3NUYHBIX cepax KUIHH.

B pe3yabTare 0cBOCHUS Y4eOHON JUCHMIIIMHBI 00yYAIOIIMIACH T0JIKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIEC BEIIECTBA MO "TPUBUATHHON" U MEKTyHAPOTHOM HOMEHKIIATYPE;

- OTIPEAETIATh: BAJICHTHOCTD U CTEIICHb OKUCIICHUS! XUMHUUECKUX HIIEMEHTOB, THIT XUMUYECKOH CBSI3U
B COCAMHEHHUAX, 3apsii MOHA, XapakTep cpeAbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCTUHEHHH,
OKHCIIUTEIh M BOCCTAHOBUTENb, NPUHAIJICKHOCTh BEHIECTB K Pa3IMYHBIM KJIACCAM OPraHHMYECKUX
COCITMHEHHI;

- XapaKTepu30BaTh: AJIEMEHTHl MAJIBIX MEPHOAOB IO HX IMOJIOKeHHIO B llepmoamueckoil cucreme
J.M. MenneneeBa; oOmuMe XUMHUYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIAacCOB
HEOPTaHMYECKUX U OPraHWYECKHX COCIUHEHHWH; CTPOEHHE W XHUMHYECKHE CBOWCTBA HW3YYEHHBIX
OpPraHUYECKUX COCAMHEHU;

- OOBSICHATH: 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT MUX COCTaBa M CTPOCHHS; MPHUPOTY XUMHUYECKOM
CBs3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKO#), 3aBHCHUMOCTh CKOPOCTH XHMMHUYECKON peakuud u
MIOJIOKEHHUS XMMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIMIOJHATh XMMUYECKUH ODKCIEPUMEHT IO pPACMO3HABAHUIO BAXXHEHIINX HEOPraHUYECKHX U
OpPTaHUYECKUX BEIIECTB;

- TIPOBOJIUTH CaMOCTOSITENIbHBIN MOMCK XUMHUYECKON MH(POPMAIUHN C UCTOIH30BAHUEM PA3IUYHBIX
MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHWH, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HHTepHeTa);
MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOIUU AJIs 00pabOTKH U Mepeaud XUMUYECKOH nHpopmanuu u ee
MPEJICTaBICHNS B PA3JIMYHBIX (hOpMax; UCIIOIB30BaTh MPHOOPETCHHBIC 3HAHUS M YMEHHUS B IPAKTUIECKOM
JeSITeIbHOCTH M TMOBCEJHEBHON XHU3HHM I - OOBSCHEHUS XMUMMUYECKHX SIBICHHH, MPOUCXOIAIIUX B
npupoje, OBITYy W Ha MPOU3BOJACTBE; - ONPEACICHHUS BO3MOXXHOCTH TIPOTEKAHUS XHMHUYECKHX
MPEeBPAICHUI B PA3JTUYHBIX YCIOBUSIX U OLIEHKH UX MOCIEICTBUM;

- OKOJIOTMYECKH IPaMOTHOIO MTOBE/IEHUS B OKpYXKaloIIeH cpene;

- OLIGHKM BJIMSHUS XHMHYECKOTO 3arps3HEHHs OKpY’Kalolled cpeibl Ha OpPraHu3M YeloBeKa U
JPYTHE KUBBIC OPTaHU3MBI,

- Oes3omacHOro oOpalieHuss ¢ TOPIOYMMH UM TOKCHYHBIMH BEIIECTBAMH, JaO0OpAaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHIIEHTPAIMH B OBITY M Ha IPOU3BO/ICTBE;

- KPHUTHUYECKOH OIEHKH JOCTOBEPHOCTH XHUMHYECKOW WH(GOpMAIMW, TOCTYIAIOMIEH W3 pa3HBIX
HCTOYHUKOB;

- TOHUMAaTh B3aUMOCBSI3b YU€OHOUN AUCIUIUIMHBI ¢ 0COOCHHOCTSIMHU Mpodeccruu MpodhecCHOHATHHON
JeSITeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JaHHOH y4eOHOH TUCIMITIHHE.

3HATh:

- BaXXHEHMIIMEe XUMHUYECKHE TOHSATHS: BEIIECTBO, XMMHUYECKHUH DIEMEHT, aTroM, MOJIEKYJIa,
OTHOCHTEIIbHBIC aTOMHAasi M MOJICKYJISIpHAs MacChl, WOH, AJJIOTPOMUS, HM30TOIBI, XHMHYECKas CBS3b,
AJIEKTPOOTPHUIIATENILHOCTD, BAJIGHTHOCTD, CTENIEHb OKUCIIEHHS, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00beM,
BEIIECTBA MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS, PAcTBOPBI, AJIEKTPOIUT M HEDIEKTPOJIUT,
AJIEKTPOJIMTUYECKAs TUCCOIMALMS, OKHCIUTEIh M BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAaHOBJICHHE,



TEIUIOBOM 3(QQEeKT peakiuH, CKOPOCTh XHMHUYECKOM peakIuu, KaTallu3, XHUMHUYECKOe paBHOBECHE,
YTIICPOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPyIIa, H30MEpHs, TOMOJIOTHS;
- OCHOBHBIE 3aKOHBbI XUMHH: COXPAHEHHUsI MACChl BEILIECTB, MOCTOSHCTBA COCTaBa, MEPUOAUIYECKUI

3aKOH;

- OCHOBHBIE TE€OPUM XUMHUHU: XUMHUUYECKOW CBS3U, IJIEKTPOJUTUYECKON AUCCOLMAINHU, CTPOCHUS
OPraHUYeCKUX COCAUHECHUM;
- BAKHEWILIME BEIIECTBA U MaTEpPHaJIbl: OCHOBHBIE METAJUIBI U CILJIABBI; CEpHAasi, COJIsIHAsA, a30THAs U
YKCyCHAasl KHCIIOTHI; IIEJIOYH, aMMHAaK, MUHEpaJIbHbIC YIOOPECHHS, METaH, STWJICH, alleTUJICH, OCH30,
3TaHOJ, KUPBI, MbLJIa, [JII0OK03a, caxapo3a, Kpaxmal, KjieT4aTrka, OelIKu, HICKYCCTBEHHbIE U CUHTETHUECKHE
BOJIOKHA, Kay4YyKH, [JIACTMACCHI.

1.2.2. Ilnanupyemblie pe3ybTAaThl OCBOEHHS 0011€00pa30BATEIbHOIO Y4eOHOr0 MpeaMera B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:
Ocoboe 3HaueHue yueOHbli npeamet umeet npu popmupoanuu U pazsutiuu OK u I1K:

Oo6mue IlnannpyemMble pe3yJibTaThbl 00y4eHH s
KOMIeTeH UM O6mme’ IpeameTHbIe’

OK 01. B yacTu Tpy10BOro BOCIIUTAHMSA: 11Po 01. c(OpMHPOBAHHOCTH
Bribupate ciocobsl | - TOTOBHOCTb K TPYAY, | IPeICTaBICHHIA: 0 XUMHUYECKOH
pelieHus 3aaq OCO3HAHHWE IIEHHOCTU MAacCTEepCTBa, | COCTABIAIOLIEH  €CTECTBEHHOHAY4YHOMN
npodeCCUOHATIBHON | TPY000HE; KapTUHBl ~MHpa, pOJM XHMHUU B
NEeSITEIbHOCTH - TOTOBHOCTB K aKTUBHOM | TIO3HAHUHM  SIBICHUH  NPHPOIBI, B
IPUMEHUTEIBHO NeSTeIbHOCTH  TEXHOJIOTMYECKOH U | (OpMUPOBAHUU MBILIEHUS U
K Pa3InIHBIM COITMAITbHON HAIpaBJICHHOCTH, | KYJIbTYPbI JMYHOCTH, ee
KOHTEKCTaM CIOCOOHOCTh MHUIMNAPOBATh, | QyHKIMOHAIBHON I'PaMOTHOCTH,

IUIAHUPOBaTb M CaMOCTOSTENBHO | HEOOXOIUMOM ISt perteHus

BBINOJIHATH TaKyIO JAEATEIbHOCTD;
- MHTEpPEC K pa3jIMuHbIM cepam

npodeccnoHanbHOM

JESITeIbHOCTH,

OsaaneHune YHUBEPCAIbLHBIMH
y4eOHbIMHI NO3HABATEJIbHBIMH
ACHCTBUSMMU:

a) 0azoBbIe JIOTHYECKHE 1eHCTBHUS:

- CaMOCTOSITENIbHO (pOPMYJIMPOBATh U
aKTyaJu3UpOBaTh npoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHAaBJIMBATh CYLLIECTBEHHBIN
IIPU3HAK WM OCHOBAHUS JUISl CPaBHEHUS,
KJaccu(uKaIuy 1 0000IICHNS;

NPAaKTHYECKUX 3aJad M IKOJOTHYECKU
000CHOBAHHOTO OTHOILIEHHUS K CBOEMY
30POBBIO U IPUPOJTHOIL cpene;

I1P6 02. BJIAJCHUE CHUCTEMOU
XUMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIme

MOHATUS (XUMHUYECKHI SJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-
JNEKTPOHHBbIE OpOWTANU aTOMOB, HOH,
MOJIeKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIATETLHOCTb, CTEIICHb
OKHUCJICHUs, XUMHNYECKasaA CBA3b, MOIJIb,
MOJISIpHasl Macca, MOJSIPHBII 00BeM,
YTIAEPOAHBIN CKeneT, GyHKIHOHATbHAs

- ONpeAenaTb LEIM JESITENbHOCTH, | TpyIIa, pajuKall, U30MEpHUs, U30MEPBI,
3a/1aBaTh TOMOJIOTMYECKUH  psii,  TOMOJIOTH,
rapameTpbl " KpUTEpUU UX | yTI€BOIOPOABI, KHCIIOpOJI- u
JOCTHKEHUS, a30TcozepIKallue COEIMHEHUS,
- BBIIBIISITh 3aKOHOMEPHOCTHU U | OMOJIOTUYECKN AKTUBHBIE BEIIECTBA
MIPOTUBOPEYHST B paccMaTpUBaeMbIX | (YIJIE€BOJbI, KHUPBI, OENKH), MOHOMED,
SIBJICHUSX; MIOJINMED, CTPYKTypHOE 3BEHO,
- BHOCUTb KOPPEKTHBBI B JEATEILHOCTh, | BBICOKOMOJICKYJISIPDHBIE  COEIMHEHMS,

2061111/16 pe3ynbTaThl chOPMYJIMPOBAHBI B COOTBETCTBHH C JINYHOCTHBIMHU M MeTarnpeaMeTHbIMU pedyibraramu @I'OC COO, B
(OpMHPOBaHUM KOTOPBIX YYacTBYET 001Ie00pa3oBaTebHbIi yueOHbII peaMmeT.

IIpeameTHbIe pe3ynbTaThl CHOPMYITHPOBAHBI M MPOHYMEPOBAaHbI B COOTBETCTBHU C TPEOOBAHUSIMH K IPEAMETHBIM
pesynbratam 6azoBoro ypoBHs (ITPG) ®I'OC COO (IIpukaz Munobpuayku Poccum ot 17.05.2012 Ne 413 (pemakiusi oT

27.12.2023 1.).




OLICHMBATh COOTBETCTBUE PE3YJHTATOB
LIEJISIM, OIIEHUBATh PHCKU TOCIIC/ICTBHUMA
JIeITEIILHOCTH;

- pa3BHUBATh KPEATHBHOE MBIIIICHUE TIPH
pEIICHUH )KU3HEHHBIX MTPOOJIeM

b) 0a30BLI€ HCCJIeN0BaTeILCKHE
JeHCTBUA:
BIIAJETH HaBBIKAMH y4eOHO-

HCCIICIOBATENILCKOM M IPOEKTHOU
NEATEIbHOCTH, HaBbIKAMU pa3pelIeHUs

pooeM;

- BBIBJITH PHYMHHO-CJIC/ICTBEHHBIC
CBA3U n
aKTyaJIM3UpOBaTh 3aj1ady, BbIIBUTATH
TUIIOTE3y  €¢  PCIICHHS, HAXOIWTh

apryMEHTBl Ul JIOKa3aTeNIbCTBA CBOMX
YTBEPKICHUM, 3a7aBaTh apaMeTpbl U
KPUTEPUHU PELLICHUS;

- aHIN3HMPOBATH IIOJIyYECHHBIE B XOE

pelieHus 3aj1a4n PpE3yIIbTaTHhI,
KPUTHYCCKU OLICHUBATh nux
JOCTOBEPHOCTb, IPOTHO3UPOBAThH
NU3MCHCHHUC B
HOBBIX yCJIOBHSIX;

- YMETh ~ TEPEHOCUTh  3HAHUS B

MO3HABATCIbHYID M IMPAKTHYECKYIO
00J1aCTH KU3HENEATEILHOCTH;

- yMeTh HHTErpUpOBATh 3HAHUS U3
pasHbIX

MpeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC WJICH, TIpeIyiaraTh
OPUTHHAJIbHBIE TIOJIXO/bI M PEIICHNUS;

- CIIOCOOHOCT, HMX HCIOJIL30BAHHUS B
TI03HABaTEIILHOM u COIMaTLHOM
MIPaKTHKE.

KpUCTAJUIMYECKass  peIIeTKa,  THIIbI
XMUMHUYECKUX PEAKIUH (OKHCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE, 9K30-U
SHIOTEPMHUUECKUE, PEAKIMH HOHHOTO
oOMeHa),  pacTBOp,  AJIEKTPOJIUTEHI,
HE3JIEKTPOJIUTHI,  3JIEKTPOJIUTUYECKAS
JUccouuanus, OKUCJIUTENb,
BOCCTaHOBUTEIIb, CKOpOCTh
XUMHUYECKOH pEaKIMH, XHUMHYECKOe
paBHOBECHE), TEOPUM M  3aKOHbI
(Teopusi ~ XMMHYECKOTO  CTPOCHHSA
OPraHUYEeCKHUX BEILIECTB AM.
byrtneposa, TeopHUs
UIEKTPOIUTUYECKON JMCCOLMALIUH,
IIEPUOIUYECKUI 3aKO0H J..
MeHnieneeBa,  3aKOH  COXpPaHEHMs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHHA SI3BIK XHMUH,
(akTooruueckue CBE/ICHUS 0
CBOMCTBax, COCTaBe, IOJNYy4YCHUU U
6e301acHOM UCTOJIb30BAHUU
BOKHEHIIINX HEOPraHNYECKUX U
OpPraHMYeCKHUX BELIECTB B OBITY H
PaKTUIECKOH JeSTEIIbHOCTH
YeJIOBEKa;

IIP6 03. chopmMupOBaHHOCTH YMEHUH
BBISBIIAIT XapaKTepHbIE MPU3HAKH H
B3aMMOCBSI3b  M3YYCHHBIX  IIOHSTHH,
IPUMEHSTHh COOTBETCTBYIOIINE MTOHATHS
NpH OIMCAHWM CTPOEHUS W CBOWCTB
HEOPraHMYeCKUX U  OpPraHMYecKuX
BEIIECTB U UX MPEBPAIICHUH; BBISIBISATH
B3aUMOCBS3b XMMMYECKHX 3HAHUH C

MOHATUSIMM W TPEACTaBICHUSIMU
JOpYTHUX €CTECTBEHHOHAYUYHBIX
MIPEIMETOB;

I1P6 04. chopMHUPOBAaHHOCTh YMEHUIA
UCIOJIb30BATh HAaUMEHOBAHUS
XUMHYECKHX COEIMHEHUN
MEXTyHapOAHOTO coro3a

TEOPETUYECKON M NPUKIAJIHOW XUMHHU
U TPUBHUAJIbHBIE HAa3BAHUS BAKHEHIINX
BEILIECTB (3TUJIEH, alleTUJICH, TIUIEPHH,

dbenon, dopmampaerun, — yKCycHas
KHCIIOTa, TJIMIWH, yrapHbeld  ras,
yri €KHCIBIN Ta3 , adMMHaK, TramieHas

U3BECTb, HETAIEHAs] U3BECTD, ITUTHEBASI
coJla U JIPYTUX), COCTABIATH (POPMYJIBI

HEOPraHUYeCKMX W  OpPraHUYecKHX
BEIIECTB, YPaBHEHUS  XUMHUUYECKHUX
peakuuid, OOBSICHATH WX  CMBIC;
MIOATBEPK1ATh XapaKTEpHbIE




XUMHYCCKHE CBOWCTBa BCIIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTaAMU
M 3alUCIMH YPaBHEHUH XHMHYCCKUX
pEeaKInii;

IIP6 05. chopmupoBaHHOCTH YMEHUI

yCTaHABJIMBATh MPUHAJICKHOCTh
W3yUYEHHBIX HEOPraHUYeCKUX u
OPraHUYEeCKHUX BEIIECTB K
ONPEACICHHBIM KJIacCaM MW Tpynnam
COCMHEHMH,  XapaKTepu3oBaTh  MX
COCTaB M  BaXXHEHMIIIME  CBOICTBA;
ONPEACISITh BUIbl XUMUUYECKUX CBS3EU
(xoBaJIeHTHas, HOHHas,
METaJUIMYecKasi, BOJOPOJHAs), THIIbI

KPUCTAUTHYECKUX PEIIECTOK BEIIECTB;
KJ1acCH(UITUPOBATH XUMHUYECKUE
peaKiuu;

IIP6 07. chopMUpOBAaHHOCTH YMEHUI
IPOBOJUTH PAacYeThl MO XUMHUCCKHM
dbopmyIaM U ypaBHEHHUSAM XUMHUCCKUX

peakiuii c UCTIOJIb30BaHUEM
(buznuecKkux BEJINYUH,
XapaKTePU3YIOIINX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MAacCCHI,

o0beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B,
KOJINYECTBA BEIIECTBA; HCIIOIb30BAThH
CUCTEMHbBIE XUMHUYECKHE 3HAHWS IS
NPUHATHS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3AHHBIX C
BEIIECTBAMH M UX IIPUMEHEHHUEM.

OK 02.
Hcnons3oBars
COBpPEMEHHBIC
cpeacTBa MIOUCKa,
aHaIn3a u
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUIst
BBITMIOJIHEHUST  3ajad
npodeccnoHaNbHOMI
JeSITeTbHOCTH.

B uyacTm UEHHOCTHM  HAYYHOIO
MO3HAHMA:

- c(OpMHPOBAHHOCTE MHMPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH u
00IIIECTBEHHON MIPaKTUKH,
OCHOBaHHOT'O Ha Jasore
KyJIbTYP,

CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MECTa B INOJUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHUE SI3BIKOBOW W
YUTATENILCKOW KyJIBTYPbl KaK CpeICTBa
B3aUMOJEHCTBUS MEXIY JIOJbMU U
ITO3HAHMS MUDA;

- OCO3HAaHME LIEHHOCTH  Hay4HOH
JeATENbHOCTH, TOTOBHOCTh
OCYILIECTBIIAT IIPOEKTHYIO u
HCCIENA0BATENBCKYIO JeATEeIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;
Ogaanenne YHUBeEpPCAJIbHbIMH
y4eOHbIMH NO3HABaTeJbHbIMHU
JEeHCTBUSIMMU:

IIP6 06. BJIaJICHHE OCHOBHBIMU
METOJaMH HAYYHOTO MMO3HAHUS
BEIIECTB M XUMHMYECKHX SIBJIICHHI
(mabmronenue, U3MEpPEHHUE,

9KCIIEPUMEHT, MOJICTTUPOBAHUE);

IP6 07. chopMUpOBaHHOCTH YMEHUU
MPOBOAUTH PACUeThl MO XUMHYECKUM
(dbopMyIaM U ypaBHEHUSM XUMHUYCCKUX

peakiuit c HCII0JIb30BAHUEM
(dbuzmgeckux BEJIMYMH,
XapaKTEPU3YIOIIUX BEIECTBA C
KOJIMYECTBEHHONW  CTOPOHBI:  MAacChl,

o0beMa (HOpMaJIbHBIE YCJIOBHUS) ra30B,
KOJINYECTBA BEIIECTBA; HCIOIb30BAThH
CHCTEMHBIE XUMHUYECKHE 3HaHUS JUIs
MPUHATUS PENICHUH B KOHKPETHBIX
KHU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

IIP6 08. chopMHUpPOBaHHOCTH YMEHHIA
TUTAHUPOBATh " BBITTOJTHATh
XUMUYECKUN SKCIIEPUMEHT
(mpeBpallleHusl OpraHMYeCKHX BELIECTB




B) pabora ¢ undopmaunueii:

- BIAJETh  HAaBbIKAMM  MOJyYEHMs
uH(OpPMAIIMK U3 MCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITENBHO OCYILLIECTBIIATH
IIOUCK, aHaIM3, CHUCTEMaTHU3alUl0 U
UHTEPIPETALUIO uHpopmarmu
Ppa3IMYHbIX BUI0OB n
(bopM npencTaBieHus;

- CO37aBaTb  TEKCTbl B PA3IMUHBIX
dopmarax ¢ y4eroM  Ha3HA4YEHUS
uHpoOpMaIM W IIEJNEBOM ayIuTOpuHu,

IIpH HarpCBaHuu, MOJy4CHHUC 3THUJICHA U
HU3Yy4YCHUE €T0 CBOﬁCTB, Ka4€CTBCHHBIC

peakiuu Ha aJbJerujbl, Kpaxma,
YKCYCHYK0  KHCJIOTY;  JI€Harypauus
OCIKOB TMpPU HATrPEBaHWH, IIBETHHIC

peakiuu OeJKOB; MPOBOJUTH PEaKIUU
MOHHOTO OOMEHa, OIpEeNeNsiTh Cpery
BOJIHBIX  pPacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cynbhar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHWSI,
peuiaTh OSKCIICPUMCHTAJIBHBIC 3aa4uu

BbIOMpas ONTUMAJILHYIO dopmy | mo Temam "Metamner" u "Hemeramibr")
IIPE/ICTABIICHUS U BU3YyaIU3aluy; B COOTBETCTBUHU C IIpaBWJIAMU TEXHHUKHU
- OLEHUBAaThb  JIOCTOBEPHOCTb, | O€30IACHOCTH IpU  OOpaleHuH ¢

JIETUTUMHOCTb uHpopMarmH, ee | BellecTBaMU u 1a00paTOPHBIM

COOTBETCTBHME IPABOBBIM U MOpPAJIbHO- | 000PYJOBaHUEM; HPECTaBIIATh

ATUYECKUM HOPMaM; pe3yJbTaThl XUMHUYECKOTO

- HCIMOJIb30BaTh CpencTBa | IKCIIepUMeHTa B (opMe  3amuce

MH(OPMALMOHHBIX U | ypaBHEHUI COOTBETCTBYIOIIUX

KOMMYHHKAIIMOHHBIX ~TEXHOJOTWH B | peakuuii u (hOpMyIHpOBATh BHIBOJIBI HA

peleHnu OCHOBE THX Pe3yJIbTaTOB;

KOTHUTHUBHBIX, IIP6 09. chopMHpPOBAaHHOCTH YMEHHS

KOMMYHUKAaTHUBHBIX aHaJIM3UPOBATh XMUMUYECKYIO

OpraHMU3alMOHHBIX 3aj1a4 ¢ | HHPOPMALIUIO, MTOTyYaeMyI0 U3 Pa3HBIX

CO0JII0ICHUEM UCTOYHUKOB (cpencts MaccoBOM

TpeOOBaHMII  DPrOHOMHUKH, TEXHHKH | HHpopManuu, ceTb VHTepHET ™

0e30MacHOCTH, TUTHEHBI, | JpyTHe).

pecypcocOepekeHusi, TPaBOBBIX H

TUYECKHUX HOpM, HOPM

nH(}OPMALIMOHHOU

0C30IMaCHOCTH;

- BJIAJCTh HABbIKAMH pACHO3HABaHUSI U

3aIlUTHI uH(popMaIHy,

MH(QOPMALTIOHHON 0e30macHOCTH

JIMYHOCTH.
OK 04. B YacTu rpaxnanckoro | ITP6 08. chopmupoBaHHOCTE yMEHHI
OS¢ dexTuBHO BOCIIMTAHUS: IUTaHUPOBATh u BBINOJIHATh
B3alMO/JICIICTBOBATh | - TOTOBHOCTh K CaMOpa3BUTHIO, | XUMHUYECKUI 9KCIIEPUMEHT
u pabortath B | CAMOCTOSITEIbHOCTH U | (mpeBpalleHusi OpraHMYecKNX BEILIECTB
KOJJIEKTHUBE U | CaMOOMPEIEICHHIO; MIpY HarpeBaHWUH, MOJIyYeHUE ITHIIEHA U
KOMAaHJI€. - OBJAJECHME HaBbIKAMH  Y4eOHO- | H3yYEHHE €ro CBOWMCTB, KayeCTBEHHbBIE

HCCIIEIOBATENbCKOM,  NMPOEKTHOW M | peakluMu Ha albJerujbl, Kpaxmal,

COLIMAJIBHOMN JIESITENBHOCTH; YKCYCHYIO  KHUCIIOTY;  JIeHaTypalus

Osaagenne YHHBepCAJbHbIMU | OEIKOB TPU HAarpeBaHUM, LBETHBIE

KOMMYHHMKATHBHBIMH JICHCTBUSIMM
0) coBMecTHasi 1eATeJIbHOCTD:

- TIOHUMAaTh u HCIIOIL30BaTh
MpeuMyIIecTBa

KOMaHJTHOM " VHIUBUIY aJIbHOU
paboThI;

- IIPUHUMATh LeITU COBMECTHOMN
JIeATEIIHLHOCTH,

peakuuu OeNKOB; MPOBOIUTH PEAKIUU
WOHHOTO OOMEHa, ONpeNeNsiTh Cpery
BOJHBIX  pPacTBOPOB, KAaueCTBEHHbIE
peaknuu Ha cynbdar-, KapOoHAT- |
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMUS;
pemaTrh JKCIIEpUMEHTAJIbHBIE 3a7a4d
no temam "Meramibl" u "Hemeramnsr")
B COOTBETCTBUHU C MPABWJIAMU TEXHHUKHU




OpraHU30BBIBATH U
NEUCTBUA 11O ee  JOCTHXKEHHUIO:
COCTAaBIISITh IL1aH JEHUCTBHI,
pacnpesenaTb pold C Yy4eTOM MHEHHUI
YYaCTHUKOB  OOCYXZaTb  pe3yJbTaThl
COBMECTHOM palOThI;

- KOOPJIMHUPOBATH U BBIIOIHATH paboTy
B YCJIOBUSIX pEalIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

- OCYLIECTBIISITH MO3UTHUBHOE
CTpaTEruyecKoe MOBEICHUE B Pa3IMUHBIX
CUTyallUsiX,  HPOSIBIISITH TBOPYECTBO U
BOOOpakeHUe, ObITh MHULIMATHBHBIM
Osaagenne YHHBepCAJIbHbIMH
peryJIITHBHBIMM J1€iiCTBUSIMM

r) IPUHATHE ce0s1 U APYTUX JIIOAei:

- MPUHUMAaTh MOTHBBI U apTyMEHTHI
IPYTHUX mroneit npu aHanm3e
PE3YIBTATOB JIESITETBHOCTH,

- IpU3HaBaThb CBOE TMpPaBO H IIPaBO
JPYTUX JIFO/ICH Ha ONIHOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP
C TIO3UIIMH APYTOTO YeJIOBeKa.

KOOPIVHUPOBATh

0€30MacCHOCTH  TNpH  OOpalleHuu ¢
BEIIIECTBAMHU u 71a00paTOPHBIM
o0opyoBaHuEM; MIPEJICTABIISITH
pe3yJIbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (QopMe  3amucu
ypaBHEHUI COOTBETCTBYIOIIHX

peaknuii 1 GOpMyIMPOBaTH BBIBOJBI Ha
OCHOBE DTHUX PE3YJIbTATOB.

OK 07.
CoelicTBOBAaTh
COXpaHEHUIO
OKPY’KaloIllel cpensl,
pecypcocOepeKeHHnIo,
MPUMEHATh  3HAHMS
00 W3MEHEHUU
KIIMMaTa, TPHUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIlUsX.

B yacTH hKko10rn4YecKoro

BOCITUTAHUS:
- c(hOpMHUPOBAHHOCTh 3KOJIOTUYECKOU
KYJIBTYpBI, MOHUMaHHe BIIMSIHUS

COLIMAIIBbHO-DKOHOMHYECKHX IPOLIECCOB
Ha COCTOSIHHE IIPUPOIHON U COLIMAILHON
Cpelpl,  OCO3HAaHHWE  IJI00AJTBHOIO
XapakTepa dK0JIOTHYECKUX MPo0dIIeM;

- IUIAHUPOBAHUME M  OCYIIECCTBIICHHUE
JICCTBUM B OKPYXKAIOIIEH Cpelae Ha
OCHOBE 3HAHUSA LEJIEeH YCTOWYUBOIO
pa3sBUTHS  YEJIOBEYECTBA;  AKTMBHOE
HEIPUATHE  JCWCTBUM, MPUHOCSILNAX
BpE OKPYKAIOLIEH cperie;

- yMeHue IIPOTHO3MPOBATh
HeOIaronpusiTHhIE 9KOJIOTUYECKHE
MIOCIIEICTBUS HPEAPUHIMAEMBIX
JNEUCTBUMN, TPEAOTBPALIATh UX;

- PaCIIMpPEHHE  ONbITa  JIEATEIBHOCTH
9KOJIOTMYECKON HAIIPABIEHHOCTH;

- OBJIaJICHUE HaBBLIKaMU y4eOHO-
WCCIIEIOBATENbCKOM,  NPOEKTHOM M
COLMAJIHOM JIEATEIILHOCTH.

Osaanenue YHHMBEPCAJIbHBIMH
Y4eOHBIMHU NMO3HABATEJbHBIMHU
AefCTBUAMMU:

B) paborta ¢ nHgopmanmeii:

- UCII0JIb30BaTh cpencrsa
MH(pOPMaITMOHHBIX u

1P6 01. c(hOpMUPOBAHHOCTH
npeCTaBICHUN 0 XUMHAYECKOH
COCTABJIIIOLIEH  €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, pPOIU XUMHUH B
MO3HAHUM  SBJICHUH  TPHUPOJBI, B
(dhopMupoBaHUH MBIIUICHUS u
KYJIbTYPBI JMYHOCTH, ee
(YHKIIMOHATEHOM TPaMOTHOCTH,
He00X0InMOI TUTSE pereHus

NPAKTUYECKUX 3aJa4 U JKOJIOTMYECKH
000CHOBAaHHOTO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpene;

IP6 10. chopMupoBaHHOCTH YMEHUU
coOyoaTh  MpaBHJa  SKOJIOTUYECKH
1enecoo0pa3Horo MoBeJeHus B ObITY U
TPYAOBOM  JEATENIBHOCTH B  LEIAX
COXPAaHEHHS CBOEro  3/I0pOBbI H
OKPY’KaloIlle  NPUPOJHOM  CpPEbI;
YUUTHIBaTh OMACHOCTH BO3JECHCTBHUS Ha
JKUBBIE  OPraHU3Mbl  OINpPEACIECHHBIX
BEIIECTB, MOHMUMAsi CMBICI IMOKa3aTess
MpeIeIbHON JIOITyCTUMOM
KOHLIEHTPALUH.




KOMMYHHKAIIUOHHBIX TCXHOJIOT i B

pelieHnn KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX u
OpraHU3alMOHHbBIX 3a/1a4 c
co0Ir0IeHIEM TpeGoBaHUI
OPrOHOMUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, pecypcocOepexeHus,

HPaBOBBIX M ITHYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MaCHOCTH.

IIK 2.1.
OOGecrieunBaTh
BBIIIOJIHEHHE
YCIIOBUM 1O
OpraHH3aIiH
JIBMOKCHUS
TpaHCTopTa

- YMEHUE OINpPENENATh KOHCTPYKTUBHBIE
OCOOCHHOCTH  y3JI0OB M JeTajiei
IIOJIBUYKHOT'O COCTaBa;

- THOHMMaHHME CHUCTEMbl TEXHHYECKOIO
00CITy’)KUBaHMSL U PEMOHTA HOJBHKHOTO
cocTaBa

npPe  11. c(OpMHUPOBAHHOCTH
MIPE/ICTABIICHUNA O CBOWMCTBAX METAJLIOB,
CIJIaBaX, BUAAX KOPPO3UH, OOJACTH
NPUMEHEHUSI  HEMETAUIMYECKUX U
KOMITO3UIIMOHHBIX MAaTEPUAIOB, BUIAX U
CBOMCTBAax TOIUIMBA, CMAa30YHBLIX U
3a0UTHBIX ~ MaTepualiaX, CBOWCTBaX
HEOPraHWYECKMX HM  OPraHUYEeCKHX
COCIIMHEHUIA, MapKHUPOBKE U TIEPEBO3KE
TPY30B I10 JKEJIE3HOM JOpOre.




2 CTPYKTYPA U COAEPXKXAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOro nmpeaMeTa U BUAbI y4eOHO#l padoThl

Bup yueOHoii paboTbl

O0BEéM B yacax

O0bém 00pa3oBaTeIbHOM AN CUMIIIMHBI 72
B TOM YHCJIE:

OcHoBHOe coJep:kaHue 64
B TOM YHCJIE:

TEOPETHUUECKOE 00yUueHue 21
IIPAKTUYECKUE 3aHATUS 22
1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHbBIE paOOTHI 1

caMoCTOsTeNIbHAas paboTa 11
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 8

B T.U..

TEOpeTU4ecKoe o0yueHue 4

MPAKTUYECKHUE 3aHITUS 4

KOHMPOIbHOU pabombl

B coomeemcmeuu Cylte6HblM nianom no umoeam I cemecmpa ammecmayus npoeodumcg 6 ¢0pM€

IIpomexyTounas arrectauus (B popme nuddepeHIpoBaHHOTO 3aUeTa)




2.2 TemaTn4yecKkHi IJIAH U COJlePKAHUE Y4eOHOI 0 MpeaMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue y4e0OHOro MaTepHuaia, IPaKTHYeCKUE U J1a00paTOPHbIE 3aHATHS,
CaMOCTOsITeIbHasi padoTa 00y4alouuxcs

O0BbeM
yacoB

®opmupyemble
KOMIIETeHIIM U

Paznen 1. Teopernyeckue 0CHOBbI XMMUU

16/2

Tema 1.1 CtpoeHue aToMOB.
OCHOBHBIE XMMUYECKHE IMOHATUS U
3aKOHBI, CTpOECHHE aTOMOB
XMMHUYECKHUX 3JIEMEHTOB

1.1.1 OcHoOBHBIE OHATHS U 3aKOHBI HEOPTraHUYECKON 1 00mIel xumuu. [lepuoanyeckas
cuctema xumudeckux aiemeHToB /.M. MenaeneeBa. CTpoeHue aTroma

OK 01

Conep:xxanue yueOHOIro MaTepuaJa

XUMHUECKUH 37eMeHT. AToM. Sapo aroma, uW30TONBL. ODJEKTPOHHas 000JI0UKa.
DHepreTHYecKue YpPOBHH, IIOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d- OSJICMCHTEHIL.
OcobeHHOCTH pacHpeneseHst 3JIeKTPOHOB MO OpOUTaIIM B aToMax 3JIEMEHTOB IEPBBIX
YeThIPEX MEPUOJIOB. DIEKTPOHHASI KOHPHUTYparys aTOMOB. OCHOBHBIE XUMUYECKHUE 3aKOHBI.
OTHOCHUTENBHBIE aTOMHas W MOJIEKYJIsIpHas Maccel. MousipHas Macca. KonngectBo
BeulecTBa. MaccoBasi [0l BellecTBa. 3akoH ABoraapo. MosipHblii 00bEM TIa3oB.
OTHOCHUTENbHAS IUIOTHOCTH TIa30B. PacyeTbl MO ypaBHEHMSIM XMMHUYECKMX peakIui ¢
UCIIOJIb30BAaHUEM MAacCOBOM JIONM BelecTBa, 0O0beMa (HOpMaJIbHBIE YCJIOBHS) TIa30B,
KOJINYECTBA BEIECTBA

CamocrosiTeibHas padota odyuarommxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnit Ha Tembl Mo BbeIOOpy: HaHoTexHonorus kak
MIPUOPUTETHOE HAIPABIICHUE Pa3BUTHS HAYKHW W Mpou3BojcTBa B Poccuiickoit denepanuy;
PagnoaktuBHOCTE. Mcnonp30BaHHME paJAMOAKTUBHBIX M30TONOB B TEXHUYECKHX LETAX.
PentreHoBckoe u3IyuyeHHME U €ro MCIOJNb30BAHME B TEXHUKE W MenuluHe. PemieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 337ad IO BONPOCAM: OCHOBHBIE IOHATUS XHUMUM,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJauyd Ha HaXOXKJIEHHE OTHOCHTEIbHOU
MOJIEKYJISIPHOM Macchl, ONpPEAEIEHUE MACCOBOM JOIM XMMHUYECKHX DJIEMEHTOB B CIOXHOM
BEIIECTBE.

Tema 1.2.

[Tepnonnueckuit
Ilepnoanueckas cucrema
XHUMUYeCKuX anementoB J[. .
Menneneesa, ux CBSI3b C
COBPEMEHHOM TEOpPUEN CTPOECHUS

3aKOH u

1.2.1 I/I3y‘-IeHI/IC MEpUOANYCCKUX 3aKOHOMCpHOCTCf/'I " X B3aUMOCBA3HU CO CTPOCHUCM aTOMa

OK 01 OK 02
K 2.1

Copaepxxanue yuyeOHOro MmaTtepuaJia
[Tpaktuyeckas pabora Nel. «M3ydyeHue nNEpUOTUIECKUX
B3aMMOCBSI3H CO CTPOCHHEM aTOMOBY.

[lepuomuueckass  CUCTeMa  XMMHMYECKHX

3aKOHOMEPHOCTEM U HX

snemeHntoB  J[.MI. MeugeneeBa. CBs3b




2

aTOMOB

nepuoanyeckoro 3akoHa u llepuogumyeckodl cHCTEeMBl XMMHYECKHMX 3JIEMEHTOB C
COBPEMEHHON TeOpHeill CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB MO TpyHIaMm H
nepuogam llepuoanueckoil cuctembl. 3HAUEHHE NEPUOAUYECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux anemeHToB J[.M. MenzeneeBa B pa3BUTUH HAYKH.

VYcTaHOoBIIEHUE CBA3M MEX]y CTPOCHHUEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U NEPUOIUIECKUM
U3MEHEHUEM CBOWCTB XHMHMYECKMX D3JEMEHTOB U HX COEIMHEHUH B COOTBETCTBUU C
nonoxenueM  [lepmoanueckoir  cuctembl.  PemeHne  NpakTUKO-OPUEHTHPOBAHHBIX
TEOPETUUECKHUX 3aJaHUi Ha XapaKTepU3alMI0 XUMHUYECKHX AJIeMEHTOB «MeTamnuyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMMUYECKHUX 3JIEMEHTOB B COOTBETCTBUHM C MX 3JIEKTPOHHBIM
CTPOCHHEM U IIOJIOKEHUEM B NEPUOJUYECKOM CHUCTEME XHUMHUYecKHX »3iemeHToB J[.U.
MeneneeBay

Tema 1.3.
Crpoenue BemecTBa W MPUPOJA
XUMHUYECKON CBs3u. MHorooOpasue
BEILIECTB

1.3.1 Ctpoenue BelecTBa. Buabl XUMHUYECKON CBSI3U

OK 01

Conep:xxanue yueOHOIro MaTepuaJa

[Tpaktuyeckas padora Ne2. «CTpoeHue BelecTBa U Npupoia XUMUYECKOM CBA3M».

Bupr xuMudeckoi cBsi3u (KOBaJICHTHASI HETIOJISIPHAS U TIOJISIpHAs], MOHHAS, METAJUTMYECKast).
JleMoHCcTpanuus Mojenell KpUCTAIIMYECKUX PELIeTOK: MOHHOW (XJIOpWA HaTpusi), aTOMHOU
(rpadut 1 anmas), MOJIEKYJISIPHOM (YIJIEKUCIIBIN Ta3, HO/), METAJUIMUECKOH (HaTpHil, MarHui,
Mmenp). Penenne npakTudecknx 3alaHuil Ha COCTaBIEHHE AIEKTPOHHO-TpadudecKkux Gopmy
aneMeHToB 1—4 nepuoaos

Tema 1.4.
Knaccudukanus, u HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

14.1 Knaccn@nxaunﬂ HCOPTaHNUYCCKUX BCIICCTB. HOMeHKJ'IaTypa HCOPTraHNYCCKUX BCIICCTB

OK 01 OK 02

Conep:xxanue yueOHOro MaTepuaJa

[Tpaktuueckas padota Ne3. «HoMeHKkaTypa HEOPraHUIECKUX BEIIECTBY.

Knaccudukanus HeopraHmdeckux BemiecTB. HoMeHKIaTypa HEOPraHMYEeCKHX BEIIECTB
(OKCHUIBI, TUAPOKCUIBI, KUCIIOTHI, COJM). BemiecTBa MOJEKYJISIpPHOTO W HEMOJIEKYJISIPHOTO
CTpOEHHUsl. ArperaTHble COCTOSHHUsS BeulecTBa. Kpucrammuueckue u amop¢HbIE BEIIECTBA.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. T[HIMBI KPUCTANIMYECKUX PEHIETOK (aToMHas,
MOJIEKYJIIpHAasi, HMOHHAas, MeTaJJIMyecKas). 3aBUCHUMOCTb CBOWCTBa BEILIECTB OT THIIA
KPUCTAJUIMYECKOW pEeHIETKH

Pemienne mnpakTUYecKuX 3alaHUN MO KIACCHU(PUKALMK, HOMEHKIAType M XUMHYECKUM
dbopMysiaM HEOpraHMYECKHX BEILIECTB Pa3IMUHBIX KJIACCOB (YrapHBIN ras, yriIeKHCIbIA ras,
aMMHUaK, TallleHas M3BECTb, HEralieHass M3BECTb, NMUTHEBAas COJa M JIPYTMX): Ha3BaHUs
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BemecTB Mo MexayHapoaHoi (MFOTTAK) mnnu TpuBHaabHOM HOMEHKIIATYpe U COCTaBIICHUE
GopMyIIbI XMMHYECKHX BEIIECTB, OMpeAcIieHue MPUHAMISKHOCTH K Kiaccy. [louck
uH(pOpMallMM 1O Ha3BaHUAM, UACHTU(UKATOpPAM, CTPYKTYpHBIM ¢GopMysiaM. AHaIu3
XUMHUYECKOH HWH(OpPMAIMU, TOJIy9aeMOW U3 pa3HbIX MCTOYHUKOB (CPEJICTB MAaCCOBOWM
nHpopmanuu, cetb IHTEpHET 1 ipyrue)

Tema 1.5.
Tumpl XUMUYECKUX PEaKIIHi

1.5.1 Tunel xumuueckux peakuuii. OBP

OK 01

Conep:kanue y4eOHOro MaTepuaa

Xumuueckass peakuus. Kiaccupukanus XUMHUECKMX peakUMil B HEOPraHMYECKOH W
OpPraHMYECKON XMMHUU. 3aKOHBI COXPAHEHMsI MacChl BEILIECTBA, COXPAHEHUS U NPEBpallCHUs
SHEPruM NpU XUMHUYECKUX peakuusX. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKINU
(ypaBHEHHMsI  OKUCIIEHUS-BOCCTAHOBJIEHMS,  CTENEHb  OKHUCJIECHUS,  OKUCIHUTENb U
BOCCTAaHOBUTEID, OKHCJIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuun B Hpupoe,
IIPOM3BOJICTBEHHBIX IIpOLIeccax U JKU3HEAEATEIbHOCTH OPTaHU3MOB)

Tema 1.6.

CKopocTh XMMHUYECKHX peaKUuu.

XUMHYECKOE PABHOBECUE

1.6.1 CkopoCTh XUMHUYECKOW PEAKIINH, €€ 3aBUCHMOCTD OT PA3JIMYHBIX (PaKTOPOB

OK 01 OK 02
K 2.1

Conep:xxanue yueOHOro MaTepuaJa

[Tpaktueckass pabotra Ned. «CkOopocThb XHMHUYECKOW peaklMd, €€ 3aBUCHUMOCTh OT
Pa3IUYHbBIX (PAKTOPOBY.

CKOpOCTh peakiuy, €e 3aBHUCHUMOCTh OT Pa3U4YHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLINX
BEIIIECTB, KOHIIEHTPAIIMN PEarupyronux BEIIeCTB, TEMIEPATYPhl U TIJIOMATN PEAKIIMOHHON
noBepxHOCTU. TemnoBble APGEKTHl XUMUYECKUX PEAKIUN: 3IK30- U DHIOTEPMHUYECKHE
peakuu. OOpaTuMble peakiuu. XHUMHUYecKoe paBHOBecue. DaxkTopbl, BIMSIONIME Ha
COCTOSTHUE XMMHUYECKOTO paBHOBECHs (KOHIIEHTpAIMsI PEareHTOB HIIM MPOIYKTOB PEaKIIHH,
nasieHue, temnepatypa). [Ipunmun Jle 1larense

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHanu3 (PaKTOpPOB, BIUSIONIMX Ha
M3MEHEHUE CKOPOCTH XUMHUYECKOW PEAKIHUH. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW peaKuu
OT MPUCYTCTBUSI KaTaau3aTropa Ha MPUMEPE Pa3yIOKEHHUs MEPOKCUAa BOAOPOJa C MOMOIIbIO
JUOKCHUJIa MapraHila M Karajasbl. PelieHue mNpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha
npumeHenue npunnumna Jle-1llarense 11t HaX0XKISHUS HAMPABICHUS CMEIICHHS PAaBHOBECHS
XUMHUYECKOW peaklud u aHanu3 (aKTOpOB, BIUSIONUX HA CMEIICHHE XUMHUYECKOTO
paBHOBECHUS

Tema 1.7.
PactBoOpbI,

Teopus

1.7.1 PactBopeHue kak (pU3HKO-XMMUYECKHI MTPOLIECC.

OK 01 OK 02
OK 04 OK 07
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BHCKTpOHHTquCKOﬁ Jucconanuvm 1

UOHHBIA 0OMEH

IIK 2.1

Conep:xxanue yueOHOIro MaTepuaJia

PactBopel. Buasl pacTBOpOB IO COJIEpKaHUIO PAaCTBOPEHHOrO BelleCcTBA. PacTBOpHMOCTS.
[lonsitue o nucrepcHbIX cucteMax. VICTMHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBasi 10:s
BemiectBa B pactBope. llonarue o BomopoaHom mokazatene (pH) pactBopa.
OnekTponuTrueckas aucconuaius. CuiibHble W clIadble 3JIEKTPOJIUTHI, HEIIEKTPOIUTHL.
Peakuuu nonHoro oOMeHa

CamocrosiTeibHast padoTa odyuyarommxcs Ne2

Ananu3 u npeoOpa3zoBanue ydeOHOW mHpopmarmu. [loaroToBka cooOmeHHl Ha TeMy IO
BeIOOpY: IIpakTHueckoe NpUMEHEHHWE SJeKTposin3a: paguHUpOBaHHE, TabBAHOIUIACTHKA,
raJbBaHOCTETHSL.

1.7.2 IlpuroroBieHue pacTBOpPOB

OK 01 OK 02
OK 04 OK 07
K 2.1

Conep:xxanue yueOHOro MaTepuaJa

JlaGopatopHas pabota Nel «IIpuroroBieHue pacTBOpOB».

IIpuroroBneHue pacTBOPOB 3aJaHHOM MacCOBOM JOJIEW pPacTBOPEHHOIO BEIECTBA,
IPOBE/IEHUE pEeaKkLUuii HOHHOTO OOMEHa, ONpe/Ae]eHHE Cpelabl PAcTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCATBLHOTO WHAWKATOpa (KHClas, HEeWTpaibHas, IIeJo4YHas). 3aJaHus Ha
COCTaBJIEHUE MOHHBIX peakluil. Pelenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN
Ha pacTBOPbI, CIIOJIb3YEeMbIE€ B OBITOBOM U MMPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKA

Pasnen 2. Heopranuyeckasi xumust

8/3

Tema 2.1.

DU3NKO-XUMHUYECKHE
HCOPTraHNYCCKUX BCIICCTB

CBOWCTBA

2.1.1 Merammel. Hemeramnel. Ilomoxkenme B ITICXD JI.M. MenneneeBa, 0COOCHHOCTH
ctpoenus. Kopposust MeramnoB. MeToapl 3alIMThl KOHCTPYKIMH MOJBIKHOTO COCTaBa
JKEJIE3HOJJOPOIKHOTO TPAHCTIOPTA

OK 01 OK 02
OK 04
K 2.1

Conep:xxaHue yueOHOro MaTepuasa

[Tpaktuyeckas padora Ne5. «Metamibl. Hemeramibny

Mertamnel. Hemetamnet. [Tonoxxerune B [ICX3 JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHHUS.
Oco0OeHHOCTH CTPOCHHSI JJNEKTPOHHBIX O000JOYEK AaTOMOB METAJIOB, HEMETAIlJIOB.
XWMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPUM, KaJIWi, KaJbIMi, MarHwi,
QTIOMUHHMM, LHUHK, XpOM, JK€JI€30, MEIb) MU HX COeIAUHEHHH. XUMHYECKUE CBOMCTBAa U
MPUMEHEHNE BAXXHEHITMX HEMEeTa/uIoB (TaJIOTEHOB, cephl, a30oTa, (ocdopa, yriepona u
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KPEeMHHsI) U HUX COEAMHEHUH (OKCHAOB, KHUCIOPOJACOJEPkAIUX KHUCIOT, BOAOPOAHBIX

coenuHeHni). O0mMe crocoObl MOMyYeHUs METAIIIOB, HeMeTauioB [IpuMeHeHne MeTamioB

B ObITY M TexHUKe. [IpuMeHeHne BaKHEHIINX HEMETAJIJIOB U MX COEIMHEHUM

2.1.2 XuMu4ecKkue cBONCTBAa OCHOBHBIX KJIACCOB HEOPraHUMUECKUX COSAMHEHUM OK 01 OK 02
OK 04
IK 2.1

Conep:kanue y4eOHOro MaTepuaa

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEMIECTB  (OKCHIOB,

THJIPOKCUIOB, KHUCJIOT, coleid M J1p.). I'eHeTnueckass CBsA3b HEOPraHUYECKHX BELIECTB,

NPUHAIISKANINX K Pa3IMYHbIM KiaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB MPOCTHIX

BEIIIECTB, BOAOPOAHBIX COEAMHEHUH, BBICIIMX OKCHJIOB U THIPOKCHJIOB

CamocrositenbHas padora odyuarommxcs Ne3

Pemenue mnpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha CBOMCTBA, COCTaB, IMOJy4YE€HUE U

0e30IacHOe HCIIOJb30BAaHUE KJIACCOB HEOPraHHWYECKUX BEIeCTB B OBITY M IMPAKTHYECKOU

NesTeNbHOCTH uesioBeka. lloaroroBka cooOuieHuii Ha Temy 1o BbiOOpy: IIpumenenue

KJIACCOB HEOPTaHWYECKHX BelleCTB B JKEJIE3HOJOPOKHOM Xo3siicTBe. IlpaBuia mepeBo3ku

HeopraHMYecKHX BelllecTB I10 )KeJIe3HOU J10pore.

2.1.3 ®u3nUKO-XUMHUYECKHE CBOMCTBA HEOPTAaHUUECKUX COEIMHEHUN OK 01 OK 02
OK 04
IK 2.1

Conep:xxanue yueOHOro MaTepuaJa

[Ipaktuueckas padota Ne6. « DU3UKO-XUMHUYECKHE CBONCTBA HEOPTaHUYECKHUX BEIIECTBY.
CocraBieHne ypaBHEHMHM XHMHUYECKUX PpEAaKIMA C Y4YacTHEM IMPOCTBIX M  CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: META/NIOB M HEMETA/VIOB; OKCHJOB METAJJIOB, HEMETAIJIOB U
aM(pOTEpHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBaHMH U  aM(OTEPHBIX
TUIPOKCHIOB; HEOPTraHUYECKUX COJIEH, XapaKTEepHU3yIOIIUX UX CBOMCTBA.

Pacuérel Macchl BemiecTBa MM 00bEMaA ra30B MO U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOrO M3 YYAaCTBYIOUIMX B PEAaKIMU BELIECTB, pacy€Thl macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) NPOAYKTOB DPEAKIUH, €CIM OHO U3 BELIECTB HMMEET INPUMECH.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha CBOMCTBA, COCTaB, IIOJYyYEHHE U
0e30macHOe  MCIOJB30BAaHWE BaKHEHIIMX HEOPraHMYECKMX BEIIeCTB B OBITY U
npodecCuOHALHON NesITEIbHOCTH YeJIOBEKa
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CamocrosiTesibHasi padoTa o0yuyarmmxcs Ned 1
Amnanus u npeoOpazoBanue yueOHoM nHpopMauu
Tema 2.2. 2.2.1 Unentudukanus HEOPraHUIECKUX COSTUHEHHUH OK 01 OK 02
Nnentudukanus  HEOpraHMYECKHX OK 04
BELIECTB Copnepxxanue yuyeOHOro MmarepuaJia
JlaGopaTtopHnas pabora Ne2 «nenTudukaiius HEOPraHMIECKNX BEIIECTBY.
Pemenne skciepuMeHTaANBHBIX 3a7a4 10 XMMUYECKUM CBOMCTBaM METaJNIOB M HEMETAJJIOB,
[0 paclo3HaBaHHUIO U IOJIYYEHUIO COCTUHEHUH METAaJUIOB U HEMETaIOB (B3aMMOJAEHCTBUE 1
THIPOKCUIA QIIOMHUHUSL C pPacTBOpaMH KHCIOT W Imenodel,). Mnentuduxanms
HEOPraHMYECKUX BELIECTB C MCIOJB30BAaHMEM HUX (U3UKO-XUMHUYECKUX  CBOICTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakuuii. KauecTBeHHBIE peakuuu Ha Cyibdar-, KapOoHAT- U
XJIOPU1-AHUOHBI, HA KATHOHBI METAJUIOB M KATUOH aMMOHHUSI
CamocrosiTeibHas padora odyuarommuxcs NeS
[ToaroroBka K MTOroBONH KOHTPOJIBHOW paboTe MO KjaccaM HEOPraHMYECKUX COECTUHEHUI:
XHUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeEUIECTB  (OKCHJIOB,
THJIPOKCUIOB, KUCJIOT, COJe M Jp.). 3aKOHOMEPHOCTH B H3MEHEHMH CBOMCTB IPOCTHIX 1
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICHIMX OKCHIOB U TUIAPOKCHUIOB. MaeHtuduxanus
HEOPraHMYECKMX BEIIECTB C HCIOJIb30BAaHHMEM HX (DU3UKO-XUMHUYECKHUX  CBOIMCTB,
XapaKTEepHBIX KAYECTBEHHbIX peaKluil
Hrorosasi konTposbHasi padora Nel ['eHeTnueckas CBA3b HEOPraHUYECKUX COEIMHEHUN 1 OK 01 OK 02
OK 04
Hmoz I cemecmpa: MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 30
OO6s3atenbHast ayquTopHas yueOHast Harpy3ka (BCero) 25
MPaKTUYCCKUEC 3aHATUS 12
nabopatopHble 3aHATHS (PaOOTHI) 4
caMmocTosiTeNbHas paboTa 5
KOHTpOJIbHAsI paboTa i
Paznen 3. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUU 4/1
Tema 3.1 3.1.1 [lonsTre 06 OpraHMYECKUX BEIIECTBAX, UX IPUMEHEHHE Ha XKeJle3HOM nopore. Teopus OK 01
Knaccudukanus, CTpOEHUE u | A.M. bytneposa. Knaccudukanusi opraHn4eckux BEIIEeCTB
HOMEHKJIaTypa opranudeckux | CoaepsxaHue yueOHOro MaTepuasia 2
BEIIECTB [TosiBieHMe W pa3BUTHE OPraHMYECKOM XUMHMHU Kak Hayku. [lpenmer opraHudeckod XHMHH.
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Mecto u 3HaueHHE OpPraHMYECKONM XUMHUU B CHUCTEME €CTECTBEHHBIX HayK. XHMHYECKOE
CTPOCHHE KaK IIOPSIOK COEIMHEHUS aTOMOB MOJIEKYJIE COIJIJaCHO WX BaJEHTHOCTH.
[IpuMeHeHne OpraHMuYecKMX BEHIECTB Ha kelne3Hou jopore. llonoxenuss Tteopumn
XUMHUYECKOTO CTPOEHHUs OpraHuveckux coeanHeHuit A.M. BytinepoBa. YriiepoaHblii CKeneT
OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTb CBOMCTB BELLECTB OT XUMHMUYECKOI'O CTPOEHHS MOJIEKYJL.
M3omepust u wm3omepsl. llonatne o QyHKuMoHanmbHOW Tpymme. Pamukan.  [IpuHimmms
KJIacCU(UKALMU OPraHUYeCKUX COeTUHEeHU. MexayHapoaHas HOMEHKJIATypa W HpPUHIIUIIBI
HOMEHKJIATypbl OPraHUYECKUX COECAMHEHUH.

CamocrositenbHas padora o0y4yaromuxcs Ne6

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMsl 10 BHIGOpY: JKmsup u gestensHocTh A. Kexyme. XKusub u nmesrenpHOCTh M.
bepuenunyca. Kusnb u nestensHocts @. Bemnepa.

3.1.2 AnKaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUM PSII.

OK 01

Conep:xxanue yueOHOIro MaTepuaJa

[IpenenbHbIe YIIIEeBOAOPObI (AJIKaHBI M HMKIOANKaHbl). (OCOOEHHOCTH KIacCH(PHUKALUU U
HOMEHKJIATypbl, H30MepHsl, (U3MUECKHE CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. [opeHnme MeTaHa Kak OIWMH M3 OCHOBHBIX HMCTOYHHKOB TEIUia B
MPOMBINIIICHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAX0XKICHUE B MIPUPOIE
Y IPUMEHEHHUE AJIKAHOB.

Pasnen 4. YrieBoaopoabt
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Tema 4.1.
VYrneBogopoasl M UX TPUPOTHBIC
UCTOYHUKHU

4.1.1 CpaBHuTeNnbHAS XapaKTEPUCTHKA METAHA U 3TaHa

OK 01 OK 02
OK 04
K 2.1

Coaep:xanue yueOHOIro MaTepuaJa

[IpakTuueckas padota No7 «CpaBHUTENbHAS XapaKTEPUCTUKA METaHA U dTaHA»

Meran u 3TaH: COCTaB, CTPOCHHC, (l)HSI/IIIeCKI/Ie U XUMUYECKHE CBOMCTBA (peaKLII/II/I 3aMCIICHUA U
TOpEHMsl), TOJTYUYEHHE U TPUMEHEHHUE.

4.1.2 HenpenenbHbIC YIIIEBOIOPOIBI (ATKEHBI, AJIKAUCHBI, JIKAHBI).

OK 01 OK 02
OK 04
I[IK 2.1

Coaep:xxanue yueOHOIro MaTepuaJa
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AJIKEHBI: COCTaB ¥ CTPOEHHUE, FTOMOJIOTUYECKUH PsJl. DTUIICH U NPOIWIEH: COCTaB, CTPOCHHE,
¢u3uueckue M XUMHYECKHME CBOWCTBA (peakUuMW THAPHUPOBAHUS, TaIOTCHHUPOBAHUS,
THJIpaTalUK, OKHCICHHUS U MOJIMMEPU3ALIUH) [TOJyYEHUE U IPUMEHEHHE.
Ankanuensl: Oytamguen-1,3 u wMerunOyrtanuen-1,3, XUMHUYECKOe CTPOCHHE, CBOICTBa
(peakuusi MOJMMEpHU3alMK), MPUMEHEHHEe ([UI1 CHHTEe3a IMPUPOJHOTO M CHUHTETUYECKOTO
Kay4yKa U PE3UHbI).
AJNKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJIOTMYECKMH psii. ALETHIIEH: COCTaB,
XUMHYECKOE CTpOeHHE, (DU3MUecKue M XMMHUYECKHE CBOMCTBA (peaKkiuH TUIAPUPOBAHHMS,
rajJJoreHUPOBaHUs, TUJpATallUd TOPEHHUs), T[OJydeHHe M TpUMEHEeHue (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB)
CamocrositeibHas padora o0y4yarommuxcs Ne7 1
[Toxb6op, ananu3 u mpeodbpazoBanue yueOHOH HHPOpMAITIH
4.1.3 Apensl. CocTaB, CTpOEHHE, [TOITyYEHUE OK 01 OK 02
OK 04
I1K 2.1
Conep:xxanue yueOHOro MaTepuaJa
Apomatuyeckue yrieBoaopoabl (apeHsl). beH3zon u Tomayoin: cocTtas, cTpoeHue, pu3ndeckue
U XUMHUYECKHE CBOMCTBAa (peakUWu TaJOreHUpPOBaHWS W HUTPOBAHMA), MOJIyYEHUE H
npuMeHeHue. TOKCHMYHOCTh apeHOB (BIMsHUE OEH301a Ha OpraHu3M 4YeloBeKa).
['eHeTnyeckas cBsI3b MEXAY YIJIEBOJOPOIaMH, MPUHAUIEKAIIUMHU K Pa3IMYHbIM KJIaccaM. 2
[TpupoaHble MCTOYHHMKHM YTIAEBOAOPOAOB. IIpuponHBIA Tra3 W HONMyTHbIE HE(PTSHbIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTHU: TEpPEeroHKa, KPEKHUHT
(TepMuYecKMi, KaTaduTU4eckui), mnuponu3. IlpoaykTel mnepepaboTkHM HePTH, HUX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIHN yroib ¥ MPOIYKTHI €ro nepepaboTKu
Tema 4.2. 4.2.1 CgoiicTBa yrieBogopooB. [loayueHue 3TuineHa u u3y4eHue ero CBONCTB OK 02 OK 04
PU3HKO-XNUMHUYECKUE CBOMCTBA
YIIIEBOLOPOOB Copaepxxanue yuyeOHOro MmarepuaJia
Jlaboparopuas pabota Ne3 "[lonyueHue STUICHA U U3YYE€HUE €T0 CBOMCTB"
[TorydyeHnue sTHIIEHAa W U3Y4YEHHE €ro CBOWCTB. MoneiaupoBaHUE MOJEKYJI U XUMHUYECKHX 2
IPEBpalICHU  YIJIEBOJAOPOIOB (Ha NIpUMEpe JTaHa, OSTUJIEHA, alETWIeHa W JAp.) H
raJIOT€HONPON3BOAHBIX
Paspnen 5. Kuciiopogocoaep:kamue oprannyeckue coeinHeHust 12/1
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Tema 5.1. 5.1.1 CpaBHUTEIBHAS XapaKTEPUCTUKA CITUPTOB OK 01 OK 07
Crnuptsl. Oenon

Conep:kanue y4eOHOIro MaTepuaa

[IpakTryeckas padora Ne8 «CpaBHUTENbHASA XapaKTEPUCTUKA CIIUPTOBY

[IpenenpHBIE OJHOATOMHBIE CHUPTHI (METAHOJI M JTAHON): CTPOCHHUE, (QHU3UYECKUE U

XMMHYECKHE CBOMCTBA (peakIiy ¢ aKTUBHBIMHU METaJlJIaMU, TaJ0r€HOBOJOPOJaMHU, TOPEHHE),

npUMeHeHHe. BomopoaHble CBSA3M MEXAY MOJIEKyJlaMH CHUPTOB. DPU3NOJIIOTHYECKOE

JieicTBUE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJI0BeKa.

MHoOroaTtoMHble CHHUPTHl (ITUJIEHIVIMKOJIbL M TJIULEPUH): CTPOEHUE, (U3HUECKUE U

XMMHYECKHE CBOWCTBAa (B3aUMOJIEHCTBUE CO WIEJNOYHBIMM METaUIaMH, KadeCTBEHHas

peakuys Ha MHOrOaTOMHbIE CIIUPTHI). PU3HOIOrHYecKoe ASHCTBUE Ha OPraHU3M YeJIOBEKA.

[TpuMmeHeHue TuIepuHa U 3TUIICHTJIUKOJIS.

®enoi. CTpoeHHe MOJIEKYJIbl, (U3NUECKUE U XUMHUECKUEe CBOMCTBA (peHosa. TOKCMUHOCTh

denona, ero GU3MOIOTHYECKOE CHCTBHE HA OPraHu3M YenoBeka. [lpumenenue genona
Tema 5.2. 5.2.1 Anbneruasl. Kap6onossie kuciotsl. CocTaB, cTpoeHue, KilaccupuKanus OK 01 OK 02
AJbpIeruapl. OK 04

KapOoHoBBIE KUCTOTHI.
CroxHble 3¢upbl

Conep:xxanue yueOHOro MaTepuasa

JlaGopatopHas pabota Ned «CBoiicTBa ajabAeru10B U KapOOHOBBIX KHUCIIOT»

Anpaeruapl U KeTOHbI (hopManbAeru], aleTanbJIerus, aleToH): CTPOeHHe, PU3NYECKUe U
XMMHUYECKHE CBOMCTBA (PEaKIMM OKHCICHHS U BOCCTAHOBIIEHUS, KAYECTBEHHBIE PEaKIUM),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KHUCIOTHI (MypaBbMHAas M YKCYCHasl KHCIIOTHI):
CTpoeHHe, (U3MYEeCKHe M XUMHYECKHE CBOMCTBa (00IIME CBOICTBA KHUCIOT, PEaKIUs
ATepU(HKALINN), TOJYYSCHHE U IPUMEHEHHE.

CamocrosiTeibHast padora odyuyarommuxcs Ne8

[ToaroroBuTh cooOIieHus MO TeMaM (10 BBIOOPY): MypaBbUHBIN anbJIeruj Kak KOMIIOHEHT
0aKeNIUTOBOrO JaKa, SBJISIOUMMCS AHTUKOPPO3HUOHHBIM MOKPBITUEM JJIi BaroHOB.
TekcTonuT Kak OCHOBA JJISi M3TOTOBJIEHUS 3yOUaThIX KOJIEC, BKJIAJBIIICH MOAIIMITHUKOB, a
TaK)Ke KaK 3JIEKTPOU30IATOP. ACOOTEKCTOMUT KaK KOMIIOHEHT JJIS U3TOTOBJICHUS TPYILIUXCS
JeTajiell AUCKOB CLEIMJIEHUS M TOPMO3HBIX KOJOJOK Ha JKEJIE3HOJOPOKHOM TPAHCIOPTE.
[IpruMmeHeHne aneToHa B KENE3HOAOPOKHOM XO3s1cTBE [IprMeHeHre MIaBesieBOl KHUCIOThI
JUISL OYMCTKH METAJIJIOB OT P)KaBUMHBI M HAKUIIM, B TOM YHUCJIE U B KOTJIAX JOKOMOTHBOB.
[TepeBo3Ka M MApKUPOBKA AJIbJIETHJIOB M KAPOOHOBBIX KHCIIOT IO JKEJIE3HOU Jopore
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5.2.2 Cnoxubie 3¢upsl. XKupbl.

OK 01 OK 02
OK 04

Conep:kanue y4eOHOIro MaTepuaa

CTeapI/IHOBaﬂ N OJICMHOBAs KHUCJIOTHI KaK IMPECACTABUTCIIN BBICIINX Kap6OHOBBIX KHUCJIOT. MbLI1a
KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

CnoxkHble 3¢UPBI KaK MPOU3BO/HbIE KAaPOOHOBBIX KUCJIOT. [HAPOJU3 CIA0KHBIX 3QUPOB.
Kupel l'naponns xupos. [I[puMeHeHue )xupoB. bBruosiornyeckas poJib }KUPOB

ByTusaneTraT Kak KOMIOHEHT NeHTadTa/leBbIX 3MaJiel, UCNOJb3yeMbIX AJ OKpPacKU
NAaCCAXXUPCKUX  BAaroHOB W  JIOKOMOTHUBOB;  3JIEKTPOU3OJISLUOHHBIX  JIAKOB,
NpUMEHsSIEMbIX MPU PEMOHTE TATOBbIX JABUraTesied. JKupel Kak MPOAYKT MHUTAHUS U
XUMHYECKOE ChIpbE. 3aMEHa XHPOB B TEXHUKE HEIMHUIICBBIM ChIpheM. MbLIA BbICHIMX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IJIACTUYECKUX CMa3Kax, NpPUMEHsSeMbIX B
pa3/IMYHBIX MeXaHU3Max JAJis CMa3Ku MOJAIIMUIHUKOB, 3y04aThIX KOJIEC, BAHTOBbIX U
LeNHbIX Nepejay, MApHUPHBIX coeAMHEeHUN U Ap. CHUHTETHMYECKHE MOIOIIUE CpPEeJCTBa
(CMC): nocTOMHCTBA U HEAOCTATKH.

Tema 5.3.
VYrieBoabl

5.3.1 Yraesoapl. CoctaB, kiaccudukaius, CBOWCTBa

OK 01 OK 02
OK 04

Conep:xxanue yueOHOro MaTepuaJa

[IpakTryeckas padorta Ne9 «¥Yraesonsl. CocTtas, Ki1accuukaius, CBONCTBa

VYrneBoJsl: cocTaB, Kilaccu(uUKalus yrieBoloB (MOHO-, AW- M TMojducaxapuabl). ['moko3a —
MPOCTEHIINIA MOHOCaXapH/l: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI, (PU3NUYECKHE U XUMHUUECKHE
CBOWCTBA TJIIOKO3bI (B3auMoneicTBue ¢ ruapokcugoM meau (II), okucieHune amMMHaYHBIM
pactBopoMm okcuna cepedpa (I), BoccTaHoBIeHHE, OpPOKEHHUE TIIFOKO3bI), HAXOXKIEHUE B
OpUpojie, MPUMEHEHHE IJIIOKO3bI, OMOJIOTHYECKasi POJib B JKU3HEAEATEIbHOCTH OpraHu3Ma
yenoBeka. @orocunTe3. pykTo3a Kak U30MEP TIIFOKO3BI.

Caxapo3a — mpeacTaBUTENb JUCAXapUA0B, THIPOJIN3 caxapo3bl, HAXOXKIEHUE B MPHUPOJE U
pUMEHEHHE.

[Tonrcaxapuapl: Kpaxmai U HEJUTI0JI03a Kak MPUpoIHbIe noiauMepbl. CTpoeHne KpaxMana u
[EJUTFOJIO3BI, (PU3MUYECKHe M XMMHUYECKHe CBOMCTBAa Kpaxmaia (THApPOIN3, KadeCTBEHHAs
pEaKIus C HOIOM)

Tema 5.4.
DU3HKO-XUMHUUECKUE

CBOWCTBA

5.4.1 Homenknatypa KHCIOPOAOCOIEPHKANUX OPTaHUUYECKUX COSTMHEHUIN

OK 01 OK 02
OK 04




1 2 3 4
KHCIIOPOIOCOAEPIKAIINX Copnepxanue yueOHOro MmarepuaJia
OpPraHUYECKUX COEAMHEHUN [IpakTuyeckas padora Nel0 «HomeHkIaTypa KMCIOPOAOCOAEPKALIUNX OPraHUUYECKUX
COCTUHEHUIN)
TpuBnanbHass W MEXIyHapOAHAas HOMEHKJIATypa, XHUMHUYECKHE CBOMCTBA, CIIOCOOBI 2
HOJyYeHUs CIMPTOB M (PEHOJIOB, KapOOHOBBIX KUCIOT U 3(PHUPOB, ANbAETUAOB U KETOHOB.
CocraBieHnue cxeM peakuuil (B TOM 4HCIE 0 MPEAJOKEHHBIM LIEIIOYKaM IpEBpalleHui),
XapaKTepU3yIOUIMX  XMMHYECKHE CBOMCTBA  KHMCIOPOAOCOIEP/KALIMX  OPraHMYECKUX
COCIMHEHUI
5.4.2 Xumuyeckue U (PU3NYECKUE CBOMCTBA KHCIOPOAOCOJEPKAIINX OPTaHUYECKUX OK 01 OK 02
COCIMHEHUI OK 04
Coaep:xxanue yueOHOro MaTepuaJia
[IpakTH4eckas pabota Nell «Xumuyeckue u dusnueckue CBOMCTBA
KHCJIOPOJIOCOJEPIKAIINX OPTAaHUYECKUX COETUHEHUIN»
[IpoBenenue, HaOIIOACHUE M OMMCAHUE JIEMOHCTPAILMOHHBIX OINBITOB: T'OPEHUE CIHPTOB, 2
KaueCTBEHHbIE PEAKLIMHU OJHOATOMHBIX CIHUPTOB (OKHCIeHHE 3TaHoja okcugoM meau (I1)),
MHOI'OQTOMHBIX CHUPTOB (B3auMmojeiicTBue riumuepuHa c rujgpokcuaom meau  (I1)),
IbJETUA0B (OKHCICHHE aMMHAauyHbIM pacTBOpoM okcuja cepedpa(l) u rugapoxcunom menu
(II), B3anmopeiicTBrE Kpaxmalia ¢ HOJIOM), H3yUE€HHE CBOWCTB pacTBOpa YKCYCHOW KHCIIOThI
Pa3nen 6. A3oTcoepikaiye opraHudecKue coeIMHeHUus 4/1
Tema 6.1. 6.1.1 AMuHBI OK 01 OK 02
AMUHBL. OK 04
AMWHOKHCIIOTBI. Copepxxanue yuyeOHOro MmarepuaJia
benku AMUHBI: METUJIAMUH — IPOCTEHIINN TPEICTaBUTENh aMUHOB: COCTaB, XUMUYECKOE CTPOEHUE, 2
¢u3nUecKre U XMMUYECKHE CBOMCTBA, HAX0XK/ICHHE B IPUPOJIE.
CamocrosiTeibHas padoTa odyuyarommuxcs Ne9
[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
teMy 1o BbiOOpy: Kuszup u nestenbHocTh H.H. 3unuHa. AHWIMHOBBIE KpacHUTENH. 1
[TpakTHyeckoe 3HaUYE€HWE aMUHOB U MX IPOU3BOJHBIX B IKEIE3HOJOPOKHOM XO3SIICTBE.
ITepeBo3Ka aMHUHOB MO JKEJIE3HOM JOpOre, MApKUPOBKA IPY30B.
6.1.2 AMunokucnots. benku OK 01 OK 02
OK 04
Copepxxanue yuyeOHOro MmarepuaJia 2

JlabopaTtopHnast pabota No5 « AMHHOKHCIOTHI. beakmy»
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AMHMHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHuYecKue coenuHeHHs. DU3NUECKUE U XUMUUYECKHE
CBOMCTBa aMUHOKHUCJIOT (Ha MpUMepe TIHUIMHA). bruonoruyeckoe 3HaY€HUE aMUHOKHUCIIOT.
IlenTuael.

Benku xak npupoanbie monumepsl. [lepBudHas, BTOprYHas U TPETUYHAS CTPYKTypa OEIKOB.
XHUMHYECKHE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAYECTBEHHBIC PEAKIIUU Ha OCIIKU

Pasjnen 7. BbICOKOMOJIEKY IS PHbIE COCAUHEHUS

Tema 7.1.
[Imactmaccel.
Kayuyku. Bonokna

7.1.1 CuHre3, aHaU3 U KJIACCU(PUKAIHSA BEBICOKOMOJIEKYIISIPHBIX COCTMHEHHM

OK 01 OK 02
OK 04
IIK 2.1

Conep:xanue yueOHOIro MaTepuaJia

[Tpaktiueckass pabora Nel2. «Cunrte3, aHanu3 W KiIacCU(UKALUA BBHICOKOMOJICKYIISIPHBIX
COCIMHEHU I

OcHOBHBIC TOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNH, CPEeIHss MOJeKyispHas macca. OCHOBHbBIE
METOJbl ~ CHHTE3a  BBICOKOMOJEKYJSPHBIX  COCAMHEHMA  —  TMOIMMEpH3amus |
MOJIMKOH/ICHCAITHS.

O3HakomiieHHe ¢ 00pa3liaMu IPUPOAHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaAy4yKOB:
IJIACTMACCHI (TTOJIMATUIIEH, TTOJUIIPONUIIEH, TOJTUBUHUWIXIOPHI, TOJIUCTUPOI); HATYPAJIbHBIN
U CHHTETHYECKHE KaydyKu (OyTaaMeHOBBIH, XJIOPONPEHOBBIM W HM3OMPEHOBBIN); BOJIOKHA
(HaTypanbHBIE (XJIOMOK, LIEPCTh, WIENK), UCKYCCTBEHHBbIE (AlleTaTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIPOH M JaBCaH)

Pa3jen 8. Xumusi B ObITY U NPOM3BOACTBEHHOI 1€ATEJIbHOCTH YeJI0BEKa

4/2

Tema 8.1.

XHAMHYECKUE TEXHOJIOTHH B
MOBCEHEBHOH U MpodecCHOHaIbHON
NEATEIbHOCTH YEJIOBEKA

8.1.1 Ponp xumum B 0O0ecCrmeYeHHH HSKOJOTUYECKOW, HSHEPreTHYeCKOW U MHIIEBOM
0€30I1aCHOCTH

OK 01 OK 02
OK 04 OK 07
K 2.1

Coaep:xanue yueOHOIro MaTepuaJa

Ponp xumum B 0OeCTieYeHUU DKOJIOTHYECKOM, SHEPTeTHUECKOW U THINEBON O€30MacHOCTH,
pPa3BUTUU MEAUIMHBI, CO3/IaHUM HOBBIX MaTepuajioB (B 3aBUCMMOCTH OT BHJAA
MpOoPECCHOHAIBHON ~ NIEATETbHOCTH), HOBBIX HCTOYHHKOB OSHEPIHH (aJIbTepHATHBHBIC
UCTOYHHMKU »Hepruu). [loHsATHE O Hay4yHBIX METO/aX MO3HAHUS BEIIECTB M XWMHUYECKHX
peakuwmii. [IpencraBnenus 006 OOMMX HAyYHBIX MPHUHIUIAX MPOMBIIIJICHHOTO TMOTYyYCHHS
BaXHEHINIMX BEIIECTB (HAa MpUMepax MPOU3BOICTBA aMMHUAKa, CEPHOUM KUCIIOTHI, METAHOJIa).




2 3 4
8.1.2 [IpuMeHeHHEe XUMHUYECKMX BEIICCTB M TEXHOJOTHH C ydYeToM Oyaylien OK 01 OK 02
npodecCHOHATBHOMN e TETbHOCTH OK 04 OK 07
IK 2.1
Copnepxxanue yuyeOHOro MmarepuaJia
[Tpaktuueckas padora Nel3. «IIpumMeHeHHE XMMUYECKUX BEIIECTB U TEXHOJOTHH C y4ETOM
Oyay1iel npodeccnoHaIbHOM 1eATEIIEHOCTH .
Pemenue kelic-3aau 1mo TemaM: MULIEBbIE NPOIYKThI, OCHOBBI PAallMOHAJIBHOIO MUTAHUS,
BaXHEHILINE CTPOUTENbHBIE U KOHCTPYKILMOHHBIE MaTepUalbl, CEIbCKOXO3IHCTBEHHOE
IPOM3BOJICTBO, KPACKH, CTEKIIO, KEPAMUKA, MaTepHajbl AJIs 3JIEKTPOHUKH, HAHOMATepHaJbl, 2
TEKCTUJIbHBbIE BOJIOKHA, MCTOYHUKHU DHEPIHM, OPraHMYECKHE M MHUHEpaJibHbIE yI00peHus,
JeKapCTBEHHbIE W KOCMETHYECKHE TIpemnapaTsl, OBbITOBas XUMMs, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.
3ammra: [IpencraBneHue pe3ynbTaToB peLIeHUs Keic-3aad B (opMe MUHM-JOKIIA/a
(rormyckaeTcst MCIOJIb30BaHNe rpadMueCKUX U IPE3CHTAIIMOHHBIX MaTePHAaJIOB)
CamocrositenbHas padora ody4yarommxces Nel0
[ToAroTOBKa K MPOMEKYTOUHOW aTTECTALMK MO JUCLMIUIMHE: XMMHUYeCKHe CBOMCTBA OCHOBHBIX >
KJIACCOB OpPraHHWYeCKUX BelecTB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB OpraHMYecKHX
BenlecTB. HWaeHTHdUKALUA OpraHUYECKUX BeNeCTB C HCIOJb30BaHHEM UX (U3UKO-
XUMHYECKHUX CBOMCTB, XapaKTePHBIX KAaYeCTBEHHBIX pPeaKIUi
IIpomexxyTounas arrecranus o AucuuiuimHe. J(uddepenmpoBansblii 3auer OK 01 OK 02
2 OK 07
K 2.1
Hmoz Il cemecmpa: MakcumainbHas yueOHast Harpy3ka (BCero) 42
OO6s3atrenbHas ayuTopHas yueOHasi Harpy3ka (BCero) 36
MIPAKTUYECKUE 3aHATH 14
naboparopHble 3aHTUS (PaOOTHI) 6
camocTosiTeNbHas paboTa 6
muddepeHIIMpOBaHHBIN 3a4eT >
Hroro: MakcumanbsHas ydeOHast Harpy3ka (BCero) 72
Obs3arenbHas ayJUTOpHas yueOHast Harpy3Ka (BCero) 61
MPAaKTUYCCKUE 3aHATHS 26
nabopaTopHble 3aHATHS (PabOThI) 10

camocrosTelbHas paboTa

11
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KOHTpOJIbHAsE paboTa
Hmoeosas ammecmayus 6 hopme nudhepeHIINPOBAHHOTO 3a4eTa

— | 9




3. YCJIOBUA PEAJIM3ALIUMHU ITPOI'PAMMBI YYEBHOI'O ITPE/IMETA

3.1 TpeGoBanusi K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHUYECKOMY 00ecneYyeHHI0

Y4eOHBbIl peMeT pean3yeTcs B JIabOpaToOpuu XUMUU

O6opynoBanue 1a00pPaTOPUH:

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY 00yYaIOUIHXCS;

— paboyee MeCTO MpernoJaBaTes;

— METOJUYECKUE MATepUAIIbI IO TPEIMETY.

Texuuueckue cpeactBa oOydeHHs pabOYero MecTa MNPEnofaBaTeNs: KOMIIBIOTEPHOE
000py0BaHKE, COOTBETCTBYIOIIEE COBPEMEHHBIM TPeOOBaHMIM O€30MacCHOCTH U HalEXKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJIIB30BAaHUS KaOHHETa C
LEeNbI0 U3Yy4YeHUs Y4eOHOro mpeaMeTa, MyJIbTHMEIUHHOEe 00opynoBaHHe (IPOECKTOpP U
IIPOEKLIMOHHBIN PKpaH WM UHTEPaKTUBHAs JOCKA), IOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHnoBanue cnenuagbHOTO IOMEIIEHUSA: Yy4yeOHas ayIuTopus HJs TPOBEACHUs
IPAKTUYECKUX 3aHATUM, TPYNINOBBIX KOHCYJbTAllMM, WHIAMBUAYAIbHBIX KOHCYJbTALlUH,
TEKYIIEr0 KOHTPOJS, MPOMEXKYTOUHON aTTecTallH, OCHAIEHHass o0OpyIOBaHHEM U
TEXHUYECKUMU CpEICTBAMU OOYy4YeHMs, a TaKXKe YUTAJIbHbIM 3a], [OMEIIeHue s
camMoCTOsITeNIbHOW paboTel, ¢ goctynoM k cetd «MutepHer» u OHOC. OcHaeHHOCTS:
KOMIUIEKT y4eOHOW MeOenu, HOYTOYK, IpPOEKIMOHHOE O0OpynoBaHUE (MYJIbTUMEAUMHBIN
MPOEKTOP U IKPaH).

[Iporpamma obecniedeHa HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOTO
o0ecrieyeHusl.
IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
odecreyeHus:
CucremHuoe u npukJaguoe 11O

Ne HaunmenoBanue Ne nmunensun
n/n
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |MicrosoftOpenLicense 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |MicrosoftOpenLicense 60369058
4  |Microsoft Visio Standard 2010 Russian Academic OPEN NL MicrosoftOpenLicense 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL MicrosoftOpenLicense 65785999
6 |Microsoft Windows 10 MicrosoftOpenLicense 65785999
11 |ABBY FineReader 11 Kopo6ounas (pa3nerii Ne Ha
KaXJI0M KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-dpunstp SkyDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oano
pacnpocTpaHsieMoe)
Ne Iepeuens
1 OpenOffice
2 | Moii Oduc
3 Gimp

IIpu wu3yyenuu y4deOHOro mnpeaMera B ¢opMare 3JIEKTPOHHOIO OO0y4YeHUS C
ucnosb3zoBanuem 10T

[Iporpammel 1 BuaeokoHpepenuuii: ZoomCloudMeetings, SAnnexc Tenemocrt.

OnexrponHas miardopma Moodle.

3.2. UnpopmannoHHoOe obecnedeHne peajn3alui NPorpaMMbl
Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNHaTepHeT-pecypcoB, 6a3pl JaHHBIX 0M0IHOTEYHOT0 (pOHIA:



3.2.1. OcHOBHBbIE HCTOYHUKH:
1. Pymsuruc, I'. E. Xumus : 6a3oBblit ypoBens : yueOnuk / I'. E. Pymsutuc, ®. I'. ®enpaman. —
2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 336 c¢. — ISBN 978-5-09-121347-8. —
Tekcr: onexkTponHsli// Jlanb :  snekTpoHHO-OMOIMOTeyHass cucrema. —  URL:
https://e.lanbook.com/book/473036. — Pexxum moctyma: 11 aBTOpH3. MOJIb30BaTEIICH.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKM:
1. AadpunorenoBa M.B. Xumus: y4eOHMK ¥ TPAKTUKYM IS CpeIHEro mpodhecCHOHaIbHOTO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., WCOp. ¥ JON. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
2. I'ycea, E.B. Xumus mis CIIO.: yue6.-meron. nocobue / M.P. 3uranmmuna, J[.U. Kynukosa;
Kazan. nau. uccnen. texnoin. yu-1; E.B. I'ycea .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
078-5-7882-2792-4 — ISBN 978-5-7882-2791-7 — URL: https://e.lanbook.com/book/196096 /
- Pexxum noctyma: i aBTOpuU3. MOJIb30BATENCH.
3. Panmenxuii, A.M. Xumus. bazoBeiii ypoBeHb. TpeHHpPOBOUHBIE U TPOBEPOUYHBIE PAOOTHI :
Yyeonoe nmocodue / A.M. Papenxuii — Mocksa : [Ipocsemnienue, 2025. — 80 ¢. — ISBN 978-5-
09-124962-0. — URL: https://book.ru/book/957994. — TekcT : 351eKTPOHHBIH.
4. YepnukoBa H.}O. Xumust B JocTymHOM HU3NOXKeHUU: ydeObHoe mocodbue ans cno / H.FO.
UYepnukosa.- 2-e u3j., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHslid // JlaHp: snekTpoHO-OmMOmmoTeunass cucrema. - URL:
https://e.lanbook.com/book/195532 / - Pexxum goctyma: st aBTOpH3. IOJIH30BATEICH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-nonyisipHbI IPOEKT «JIEMEHThI O0JIbIION HAayKu « ((pU3MKa, XMMHsI, MaTeMaTHKa,
acCTpOHOMHS, HayKa O >KHM3HH, Hayka o 3emse). HoBoCTH Hayku, KHUTH, HAYYHO-TIOMYJISPHBIC
CTaThH, JEKIUH, DHIUKIONEOUN. https://postnauka.ru/themes/chemistry - geknuu 1Mo XMMHUH Ha
caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyma: cBOOOIHBIN.
2. CaliT Hay4HO-TIOMYJISIPHOTO >KypHana «XuMmusi U 3u3Hb». https:// gotourl.ru/4785 Pexum
JOCTYyTa: CBOOOTHBIH.
3. Calltr o0 XuMHUHM: KIaCCHUYECKHe YYEOHUKH, CIPABOYHUKH, SHIUKIONEIUH, TIOUCK
OpTraHWYECKUX U HEOPTaHWYECKUX PEaKIIMi, COCTABIICHUE YpaBHEHHH peakuuid. https:// www.
xumuk.ru/ Pexxum goctymna: cBOOOAHBII.
4.Ilnarpopma Zoom sl IPOBEACHHS OHJIAWH-3aHATUN U BUIIEO-KOH(DEPEHIIUN. [DIEeKTPOHHBIMA
pecypc]. Pexum moctyna: https://zoom.us/.
5. DOnextpoHHas uHPOpPMalMOHHO-OOpa3zoBarenbHas cpena Ha maatdhopme Moodle.
[OnexTpoHHbIi pecypc]. Pexxum nocryna: https:/moodle.ospu.su/



https://e.lanbook.com/book/473036
https://book.ru/book/957994
https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'OIIPEIMETA

KoHTposie W omeHka pe3ynbTaToOB OCBOEHHS 00LIC0Opa30BaTENbHOTO IIpenMeTa
PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOILINX
KOMITETEHIMH TI0 pa3eiaM u TeMaM COJIEpKaHus y9eOHOro MaTrepuaia.

[TpomesxyTounas arrecrauus B popme 1udhepeHIMPOBAHHOTO 3a4eTa.

O0mue komnerennun (OK), Pa3znen/Tema THII OLEHOYHBIX
JINYHOCTHBIE pe3yabTaTsl (JIP) MepOonpHATHIA
OK 01. Bribupare cnoco6s! | Tema 1.1-1.7
peuieHust 3amad | Tema 2.1, 2.2
npodeccuoHaIbHON Tema 3.1
NEITEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K pa3ziauuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 - TectupoBanue
Tema 7.1 - VYcrabii onpoc Pemenue
Tema 8.1 pacu€THBIX 3a7a4
OK 02. Ucnons3osars | Tema 1.2, 1.4, 1.6, 1.7 - HaGmronenue 3a xonom
COBpPEMEHHBIE cpeactsa | Tema 2.1, 2.2 BBITTOJTHEHUS IIPAKTUKO-
IIOMCKA, aHanu3a u| Tema4.1,4.2 OPHUEHTUPOBAHHBIX 3aJaHUI
uHTepnpeTanuu uHpopmaruy, | Tema 5.2-5.4 - [IpencraBienue pe3ynbTaToB
u uHpopmannonnsie | Tema 6.1 IIPAKTUYECKUX u
TEXHOJIOTMM 117151 BbinosHeHus | Tema 7.1 1abopaTopHbIX paboT
3a7a4 npodeccuonansroit | Tema 8.1 - IlpoBenenne XHUMHYECKOTrO
JESITEIbHOCTH HKCIIEPUMEHTA
OK 04. O¢dexrusno | Tema 1.7 - BeinonHeHne KOHTPOJIBHBIX
B3aUMOJICHCTBOBATh u | Tema2.1,2.2 pabot o paszenam
paboratb B koiiekTHBe u | Tema4.1,4.2 JIACIUTIIIUHBI
KOMaH/e Tema 5.2-5.4 - OuneHka CcaMOCTOATEIBHO
Tema 6.1 BEBIIOJIHEHHBIX 3aJaHuU
Tema 7.1 - 3amura peleHus Kewc-
Tewma 8.1 3amad  (c yderoM Oymymiei
OK 07. CopgeiictBoBath | Tema 1.7 npodeccnoHaNbHOMI
coxpaHeHHI0  okpyxkarouieil | Tema 5.1 JIeSITEIbHOCTH )
cpensl, pecypcocoepexenuro, | Tema 8.1 -  BemonHeHue — 3aJaHuil
MIPUMEHSATH 3HAHUSA 00 MIPOMEXKYTOUHOM aTTecTaluu
WU3MEHEHUN KIIuMara,
IIPUHIUIIBI OepeKIIMBOTO
OpOM3BOJCTBA, A(P(PEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYyalusxX
IIK 2.1 OoecmreunBarts | Tema 1.2, 1,6, 1.7 - 3acinymmBaHue COOOIIECHUHN
BbINIOJIHEHHE  ycioBuid  mo | Tema 2.1 1 OIIEHKA WX MOJTOTOBKH;
OpraHu3anuu nerxkenns | Tema 4.1 -IIpakTHKO-OpHEHTHUPOBAHHBIE
TpaHCIopTa Tema 7.1 3a/1aHus;
Tema 8.1 - Ilombop, aHamuz
npeoOpa3oBaHue y4eOHOU

uH(pOpMaLnu;




S HEPEYEHD UCITIOJIB3YEMbBIX METOJOB OBYUYEHU A

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIE YIOPAKHEHUS IO 3aKpEIUICHUI0 M OTpaboTKe
M3Y4YEHHOI'0 MaTepuaia

5.2 AKTHBHBIE U WHTEpAKTHUBHBIC: HBpPUCTHYECKUE Oecelbl, IHUCKYCCUHU, KpPYIJIBI CTOI,
MpPE3eHTAalNs], BAKTOPHHA, KBECT.



