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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:

O6meoOpazoBarenbHblii yaeOHbIN mpeamer OVYIL12 Xumus sBiasercs o0sA3aTEIbHOM YaCThIO
0011e00pa3oBaTeIbHOrO IMKIa 00pa3oBaTenbHOM mporpammbl B cooTBeTcTBUM ¢ DPI'OC CIIO mo
cnenuanbHocTh 23.02.09 ABTOMaTHKa M TeJIeMEXaHUKa Ha TPaHCIOPTE (KEJIE3HOAOPOKHOM TPAHCIIOPTE)
(yrBepxkaeH mnpukazom MunmnpocsemnieHuss Poccun ot 27.08.2024 Ne608). Pabouas mnporpamma
OVII.12 Xumus paspaborana B coorBerctBuu ¢ ®I'OC COO (B neiicTByoleld peakiiii) U C y4€TOM
npuMepHoil  pabGoueld  mporpammbl  00IIEOOpa30BaTENbHOW  JAUCHUIUIMHBL  «XUMUS» Ui
npodeccnoHanbHBIX 00pa3zoBaTenbHbIX opranusanuii UPTIO (ytBepkaeHa mpoTtokoiaom Ne6/2025 ot
«18» ampens 2025 r.).

[lpu peanuzammu pabGoueil mMporpaMMbl MOTYT HCIOJB30BATHCSA PA3JIMYHBIE 0Opa3oBaTEIbHbIC
TEXHOJIOTHH, B TOM YUCJIE JUCTAHIIMOHHBIC, DJIEKTPOHHOE 00YUYECHHE.

B yuebnbix uranax OITOII-TITTICC3 yuebnbiii mpenmer OVYIL.12 Xumus BXOIUT B COCTaB OONIUX
y4eOHBIX JIUCHUIUIMH (IpeaMeTOoB), (GOpMUPYEMBIX U3 00s3aTeNbHBIX HpeaMeTHbIX obnacteit OI'OC
cpennero obmiero oOpasoBanusa, s cnenmanbHOocTed CIIO. C yuérom mpodumist ocBamBaeMoii
CHeNHMabHOCTH JaHHBIN Y4eOHBII npeaMeT peanusyeTcs Ha 1 Kypcee.

Pabouas mporpamma yuebHoro mnpeamera OVIL.12 Xumus MoxxeT OBbITH HUCIOJIB30BaHA B
npodeccCHOHaANBbHOM MOATOTOBKE, MEPEeNoAroTOBKE U MOBBIIMICHUU KBalu(uKauu paboyux IO
npogeccusM.

1.2 Ilean u mIaHUpPYyeMble Pe3yJbTAThI OCBOEHHS YYeOHOT0 MpeIMeTa

1.2.1. Hesu 1 3a1a4n y4eOHOro npeamera:

Conepxanne rmporpammbl  obOmieoOpasoBaTenbHoro yueOHoro mnpeamera OVIL12  Xumus
HAIpPAaBIIEHO HA JOCTHUKEHHE CISAYIONINX LeJIei:

— (opmupoBaHUE CHCTEMbl XUMUYECKUX 3HAHMM KaK Ba)KHEHIEH COCTaBISIONIEH €CTeCTBEHHO-
Hay‘-IHOI\/’I KapTI/IHI)I MI/Ipa, B OCHOBC KOTOpOfI JICKAT KIIIOYEBBIC IIOHATHA, q)YHI[aMeHTaHI)HI)IC 3aKOHBbI U
TEOpUU XUMHUU, OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U MOHMMAaHHUE CYIIHOCTH JTOCTYIHBIX OO0OOIICHHI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

— q)OpMHpOBaHl/Ie 158 paSBI/ITI/IC HpCI[CTaBJ'IeHI/II\/'I 0 Hay‘IHI)IX METOOdaX IIO3HAHUA BCIICCTB H
XUMHUYECKUX PEaKIMH, HEOOXOJUMBIX JIJIsi TPUOOpPETEHHUs] YMEHUN OPUEHTHPOBATHCSI B MUPE BELIECTB U
XUMHYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKON U MTOBCETHEBHOM JKU3HH,

— pa3BUTHE YMEHHH MU CIOCOOOB NEATENHHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPaBIII 0€3011aCHOT0 00paIeHus C BEIECTBAMU.

3agaum:

1) chpopMupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MTPOTEKAHUS XUMHUYECKUX MPOIECCOB U SIBICHUM B
OKpyXarollel cpene, a TakkKe HUX CBA3b C I[EIOCTHOW HAyYyHOW KApTUHOW MHUpa U JAPYTUMHU
C€CTCCTBCHHBIMHU HaYKaMI/I;

2) pa3BUTb YMEHHS COCTABIATH (DOPMYIIBI HEOPTAHUUYECKUX U OPTaHMYECKHUX BEIIECTB, YPaBHEHUS
XUMHUYCCKUX peaKHI/Iﬁ, O6’B$ICH5ITI) nux CMBICIJI, I/IHTepHpeTI/IpOBaTB peSYJ'II)TaTBI XUMHUYCCKUX
IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM TPOBEACHHS MPOCTEHINNX XUMHYECKHUX OKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOIOJIEHUEM TMpaBUJI OE30MaCHOTO OOpaIleHHs] C BEIIECTBAMH U JIaDOpaTOPHBIM
o0opyI0BaHUEM;

4) pa3BUTh yMEHHS HAXOIWUTh, AHAIU3UPOBATH W HCIOIB30BaTh WHPOPMAIUIO XHUMHUYECKOTO
XapakTepa W3 pa3jMYHbIX MHQOPMAIIMOHHBIX HCTOYHMKOB, BKJIOYas y4eOHYIO JIUTEpaTypy, HayuyHbIe
MyOIUKaIuU 1 UHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHSI TPOTHO3MPOBATH TOCIEJACTBUS CBOEH JESITEIBHOCTH M XHMHUUYECKHX
HpI/IpO,Z[HBIX, 6LITOBI>IX )41 HpOI/I3BOIICTB€HHBIX HpOI_ICCCOB, y‘-II/ITBIBaH BO3MOXHBIC OJKOJIOTHUYCCKHUEC U
COIIMAJIbHBIC BO3JICHCTBHS;



chopMUpOBaTh MOHMMAHWE 3HAYMMOCTH JOCTIKEHUI XUMHUYECKOW HAyKM U TEXHOJOTHH IS
Pa3BUTHS COIMATILHON M MPOU3BOACTBEHHOHN Cdep ¢ yMEHHEM NPUBOAUTH MPUMEpPbl UX MPUMEHEHHS B
pa3auyuHbIX cepax KU3HH.

B pesyabTare ocBoeHUs1 YU4eOHOI JMCHHUIIIMHBI 00Y4YAIOIIMNIACS J0/KeH

yMeTh:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA M0 "TPUBHAIBHONU" MM MEXIyHAPOIHON HOMEHKJIATYpPE;

- ONIPEAEIIATh: BaJIECHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKOW CBSI3U
B COEIMHEHHUAX, 3apsii MOHA, XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX COEIUHEHMI,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAMJIECKHOCTh BEIIECTB K Pa3IW4YHbIM KJACCaM OpraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: 3JEMEHThl MAJIbIX MEPUOAOB IO MX NOoJIokeHUIo0 B Ilepmonnueckoin cucreme
JI.1A. MenneneeBa; oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYeCKHMX W OpPraHWYECKHUX COCIWHEHHH; CTPOCHHUE M XHMHUYECKHE CBOMCTBA H3YyYEHHBIX
OPraHNYEeCKUX COCAUHECHUM;

- OOBSACHATBH: 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT HUX COCTaBa U CTPOCHUS; MPUPOIY XHUMHUECKON
CBS3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTb CKOpPOCTH XMMMUECKON peakluu u
MOJIOXKEHUS XMMHUYECKOT0 PABHOBECHS OT PAa3IMUHBIX (haKTOPOB;

- BBINOJIHATh XUMHUYECKUH OSKCHEPUMEHT [0 pPACIO3HABAHUIO BAXKHEHIINX HEOPraHMYECKUX U
OpraHUYEeCKUX BEUIECTB;

- IPOBOJIUTh CaMOCTOSITEJIbHBIN MOUCK XUMHUYECKON MH(POpPMAIMU C UCHOIb30BAHUEM PA3INYHBIX
HUCTOYHUKOB (HAay4YHO-TIOMYJSPHBIX M3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTOJIB30BATh KOMITBIOTEPHBIC TEXHOJIOTHH JJIsi 00pabOTKH W Mepenayn XUMHUIEeCKOi nH(pOopMaIuy U ee
MIPEJICTAaBJICHUS B Pa3IUYHBIX (pOpMax; MCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU
NESTEIbHOCTH U TOBCEJHEBHOM KHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, NPOUCXOSIUX B
npupoae, OBITY W Ha TMPOU3BOJACTBE; - OMNpEICIICHUS BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX
MIPEBPALEHUI B PA3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJIEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKPYXKaIOLIEH Cpene;

- OLCHKM BJIMSHHUS XMMHUYECKOTO 3arpsi3HEHUs OKpYXKalolled cpenbl Ha OpraHu3M 4YeloBeKa U
JpYTHUE KUBbIE OPTAHU3MBI;

- Oe3omacHoro oOpallleHHs C TOPIOYMMHM U TOKCHUYHBIMHM BELIECTBaMH, J1aOOpaTOPHBIM
o0opyI0BaHuEM;

- IPUTOTOBJICHUSI PACTBOPOB 33JaHHOW KOHIEHTPAIIMHU B OBITY U Ha IIPOU3BO/JICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMMYECKOW WH(pOpMalM{, MOCTYMAIOMIEH M3 pa3HBIX
HUCTOYHUKOB;

- IOHUMATh B3aUMOCBA3b YU€OHON AUCIUIIMHBI C OCOOCHHOCTSAMHU Ipodeccun mpoeccunoHaaIbHON
NeSITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 TaHHOM y4eOHOM TUCIUIUINHE.

3HATH:

- BaXHEWIIME XMMHUYECKHE IMOHSATHS: BEIIECTBO, XMMHUYECKUH JJEMEHT, aToM, MOJEKyJa,
OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsipHash MacChl, WOH, AJUIOTPOIHs, MU30TOMbI, XUMUYECKAsI CBA3b,
ANEKTPOOTPHUIATETbHOCTD, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIH 00beM,
BELIECTBA MOJIEKYJSIPHOTO UM HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, JJIEKTPOIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCINUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJICHHE,
TeroBo 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOH peakiiH, KaTalu3, XUMHUYECKOe paBHOBECHE,
YIIEpOAHBIN CKeNeT, GyHKIMOHAbHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHUSI MAacChl BELIECTB, MIOCTOSIHCTBA COCTaBa, MEPUOINYECKUI
3aKOH,;

- OCHOBHBIE TEOPHMM XUMHUHU: XUMHUYECKOM CBSI3U, DJIEKTPOJUTHUECKON IHMCCOLMALNU, CTPOECHMS
OPraHNYEeCKUX COCTUHECHUI;

- BOKHEWIIIME BEIIECTBA U MAaTEPHaJIbl: OCHOBHBIE METAJUIbI M CILJIABbI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCyCHasl KHMCIIOTBI; LIEJIOYM, aMMMAaK, MUHEpaJbHble YJOOpPEeHMs, MeTaH, 3TWIEH, alleTUuJeH, OeH301,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxMal, KieT4aTka, OeIKH, HCKYCCTBEHHBIE U CHHTETHYECKUE
BOJIOKHA, Kay4yKH, [JIACTMACCHI.



1.2.2. Ilnanupyemblie pe3yabTAaThl OCBOEHHS 0011€00pa30BATEIbHOI0 Y4eOHOr0 nmpeaMera B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:
Ocoboe 3HaueHme yueOHbIi npeamer nmeet npu popmupoBanuu u pazsutun OK u I1K:

Oo0mume Il1annpyeMble pe3y/ibTaThbl 00y4eHHU s
KOMIIeTeHIITHH O6uue’ IIpeameTHbIE 3
OK 01. B yacTu Tpy10BOT0 BOCTIMTAHMS I1P6 01. chopMupoBaHHOCTH
Bribupats cioco0sr | - TOTOBHOCTb K TpYyAY, OCO3HAHHUE | MPEJCTABICHUN: 0
peueHus 3a1aqy LIEHHOCTH MacTepCTBa, TPYI0JII00UE; XUMUYECKON COCTaBIISFOLIEH
HPO(beCCI/IOHaHBHOIVI - TOTOBHOCTL K AaKTUBHOHM JI€ITE€IBbHOCTHU GCTeCTBeHHOHaquoﬁ
ACATCIIBHOCTH TEXHOJOTUYECKOM " COLIMAIIBHOW | KApTUHBI MHUPA, POJIA XUMUU
IIPUMCHHTEIBHO HaNpPaBJICHHOCTH, CIIOCOOHOCTh WHUIMHPOBATH, | B [IO3HAHUH SIBJICHUM
K pasin9HbIM IJIAHUPOBaTh M CAMOCTOSITEIBHO BBINOJHATE | MPUPOMBI, B (GopMUpOBAaHUHU
KOHTCKCTaM TaKyo JACSTEIbHOCTD; MBIIUICHU U KYJbTYpBI
- UHTEpEC K  pa3iuyHbiM  cdepam | TMYHOCTH, ee
npodeccCHOHATBHON (GyHKIMOHATBLHON
NEeSATEIbHOCTH, IPaMOTHOCTH, HEOOXOIMMOU
OBianeHnne  yHHBEPCAIbHBIMH  YYEOHBIMM | JUISI PEIICHUS MPAKTHYECKUX

NMO3HABATEJILHBIMU /1€l CTBUSIMH:
a) 0a30BbIe JIOTHYECKHE e CTBHS:
- CaMOCTOSATEIBHO  (POPMYJIHUPOBATH U
aKTyaJIM3UpPOBaTh MPOOJIEMYy, pacCMAaTPUBATh €€
BCECTOPOHHE;
- YCTAaHABIIMBATH CYIIECTBEHHBI NPU3HAK WIIN
OCHOBaHMs JUIi CpaBHEHMs, KiIacCH(UKAIMKA U
0000I1IEHNS;
- ONpEeAeNATh IENU JeATeThHOCTH,
rapameTphbl ¥ KPUTSPUH UX JTIOCTHKCHHS
- BBISIBIISATH 3aKOHOMEPHOCTH WM MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;
- BHOCHUTBH KOPPEKTHBEI B JISSITEIIGHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM, OIICHUBATH PUCKU
MOCIIEACTBHI IeATETHHOCTH;
- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TIPH PEIICHUN
KU3HEHHBIX TIPOOIIEM

)) 6a30BbI€e MCCIIEI0BATEIbCKHUE 1ECTBUSA:
BJIJICTh HABBIKAMU YYeOHO-MCCIICIOBATEIIHLCKON U
TIPOCKTHOM JICSITEITHHOCTH, HABBIKAMHU pPa3peIICHUs
npodem;
- BBIABIATH TPHUYUHHO-CJICJICTBEHHBIC CBSI3H U
aKTyaJTM3UpOBaTh 3aja4y, BBIIBUTATh THIIOTE3y €€
PEIICHNS, HaXOAUTh ApIyMEHTHI TS JIOKA3aTeIbCTRA
CBOMX YTBEp)KIIEHUH, 3a/laBaTh MapaMeTpbl H
KPUTEPHH PEIICHUS;
- aHAIM3WPOBATh TONYYEHHBIE B XOJE PEIICHUS
3a7a4l Pe3yJIbTaThl, KPUTHUSCKH OICHUBATh WX

3a1aBaTb

AOCTOBCPHOCTL, IMPOrHO3UPOBATH HM3MCHCHHC B

3371ad M OKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIICHUS
K CBOEMY 3[0pOBBIO U
MPUPOJHOM CpelIE;

I1P6 02. BmameHue cuCTEMOU
XUMHYECKUX 3HaHUH,
KOTOpast BKJIFOYACT:
OCHOBOTIOJIATalOIINe TTOHSATHUS
(XUMUYECKUH 2TIEMEHT, aTOM,
AJIEKTPOHHAS o0osouka
aToMma, s-, p-, d-3JIeKTpOHHbBIE
opOuTaTM  aroMOB,  HOH,
MOJIeKya, BaJICHTHOCT,
AIEKTPOOTPHUIIATEILHOCTD,
CTETCHb OKUCJICHUS,
XUMHUYECKass CBsI3b, MOJIb,
MOJISIpHasl Macca, MOJSPHBIN
00beM, YIJIEpOJHBIA CKEJET,
dbyHKIIMOHANBHAS  TpYIIIa,
paaukan, H30MEpHs,
U30MEPHI, TOMOJIOTUYECKUH
pan, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPOA- U
a30TCOo/IepIKaIIIe
COeUHEHUS, OHOIIOTUYECKU
AKTHUBHBIC BeIeCTBa
(yrneBomsl, Oenku),
MOHOMED, oJInMED,
CTPYKTYpHOE 3BEHO,

HKHUPBI,

2YKasbIBAIOTCS JTHUHOCTHBIE M MeTanpenMeTHeie pe3ynsTathl 13 @T'OC COO (B mocnemuei pemakuuu ot 12.08.2022) B
OTTIIaroJIbHOM Gopme, popmMupyembie 001Ie00pa30BaTEILHON JUCTIMILTHHON
3 JlucuuruinHapHbie (IPeIMETHBIE) pe3yIbTaThl YKA3bIBAIOTCSA B COOTBETCTBUM C MX HOIHBIM mepeudeM Bo ®I'OC COO (B
nocuenHen pegakuu ot 12.08.2022)




HOBBIX YCJ'IOBI/IHX;

- YMETh MEPEHOCHTH 3HAHHUS B MO3HABATEIIBHYIO U
MPAKTUYECKYIO 00TaCTH KU3HEACATEIIbHOCTH;

- yYMETh HHTCTPHPOBATH 3HAHHS M3 PaA3HBIX
MIPEIMETHBIX 00IacTel;

- BbIZIBUT'aThb HOBBIC nacu, Hpe[[.HaFaTB
OpI/IFI/IHaJ]bHBIG IIOAXOAbI U peH_IeHI/IH;
- ClIOCOOHOCTH ux HUCIIOb30BAHUSA B

[I03HABATEIbHOU U COLIMAIIBHOM ITPAKTUKE.

BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS,
KpPUCTAUTMYECKasi  pelleTKa,
TUIBl XMUMHUYECKHX PEaKIUi
(OKHCIIUTENBHO-
BOCCTAaHOBUTEIIbHBIC, JK30-U
SHJIOTEPMHUUYECKHE, pPEeaKIuu
HOHHOTO OOMeEHa), pacTBOD,
AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,
AIIEKTPOIUTHIECKAs
JMCCOIMAINSI,  OKUCIIUTEIb,
BOCCTaHOBUTEINIb,  CKOPOCTb
XUMHAYECKOH peaKIuu,
XUMHUYECKOE  PaBHOBECHE),

TEOpUU M 3aKOHBI (Teopus
XUMHYECKOIO CTPOEHHUS
OpraHn4ecKux BemecTB A.M.
bytneposa, TEOpUs
AJIEKTPOJUTHYECKON
JUCCOIMAIUH,
nepuoanueckuii 3axkon /..

Menneneesa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHUM S3BIK XUMUH,
dakTonornueckue CBEICHUS
o CBOMCTBAX, COCTaBe,
MONTly4eHUu U 0e30MacHOM
HCIIOJIb30BAHUH BaKHEHIIINX
HEOPTraHUYECKUX u
OpTraHWYECKUX BEIIECTB B
OBITY u MPaKTUYECKON
JIeITEIIbHOCTH YEIOBEKa;

ITP6 03. chopMupOBaHHOCTH

YMeHI/Iﬁ BBISBJIIATH
XapaKTCPHBIC IIPU3HAKHU U
B3aMMOCBs3b HN3YYCHHBIX
HOHSITI/II>'I, NPpUMCHATH

COOTBETCTBYIOIIUE TTOHATHI
IpU ONHUCAHUM CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX U
OpTraHMYECKUX BEIIECTB U UX
MIpEBpAIICHHII; BBISIBIIATH
B3aUMOCBSI3b  XMMHYECKUX
3HAaHUM C TOHATUAMH U
NPEACTABICHUSIMU  JIPYTUX
€CTECTBCHHOHAYYHBIX
MPEMETOB;

I1P6 04. chopmMupoBaHHOCTH
YMEHHI HCIIOJIB30BaTh
HAaMMEHOBAHMS XMMHYECKHUX




COCIMHEHUN
MEXTyHapOJIHOTO coro3a
TEOPETUYECKOMN 51
MPUKIIATHOM XUMHH u
TPUBUATBHBIE Ha3BaHUS
BAYKHEUIINX BEILECTB
(aTHIIEH, alleTUJICH,
TJIMICPYH, (denomn,
dopmanbaerun, yYKCYyCHas
KHUCJIOTA, TJUIUH, YyTrapHbIA
ras, YTJIEKUCIIBIN ras,
aMMHaK, raiieHas H3BeCTb,
HeralieHas U3BECTh,
NUThEBasi cofa W JPYTux),
COCTaBJIAITh (bopMyIbI
HEOPraHUYECKUX u
OpTraHUYeCKUX BEIIIECTB,
ypaBHEHHS XUMHYECKHX
peakiuii, OOBACHATH  MX
CMBICIT; HOJTBEPKIATh
XapakTepHble  XMMHYECKHE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMU
9KCIEPUMEHTAMU U 3aIHCAMU
ypaBHEHUU XUMHYECKHUX
peaKuuii;

ITP6 05. chopMupoBaHHOCTH
YMEHUH yCTaHaBJIMBATh
IPUHAICKHOCTh U3YYEHHBIX
HEOPTraHMYECKUX "
OpPraHMYeCKHUX BEIIeCTB K
onpeseNeHHbIM KjaccaM |

rpynmnam COCIMHEHMI,
XapaKTEepU30BaTh UX COCTAB U
BaKHEHIIINE CBOMCTBA;
ONPENENATh BH/JIBI
XUMHYECKHUX CBA3EH
(KoBaJIeHTHaH, HMOHHas,
MeETaJIINYeCcKas,

BOJIOpPOJIHAS), THIIBI

KPUCTAIIMYECKUX  PEIIETOK
BEIIECTB; KJIacCU(PHUITUPOBATH
XUMHYECKHE PEaKINH;

IIP6 07. chopmupoBaHHOCTH
YMEHHH MPOBOIUTH PACUETHI
0 XUMHUYECKUM (popMyam U

YpaBHEHUSAM XUMHUYECKUX
peaKuuii C MCIOJb30BaHUEM
bu3IIeCKuX BEJINYMH,

XapaKTEepU3YIOUINX BEIIeCTBa
C KOJMYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIC




yCIIOBUS) Ta30B, KOJMYECTBA

BEIIIECTBA; UCIIOJIb30BaTh
CUCTEMHBbIE XUMHYECKHE
3HAHUA TUISI NPUHATUS
pemieHuid B KOHKPETHBIX
KU3HEHHBIX CUTYaLUsX,

CBsJ3aHHBIX C BCHIICCTBAMH H
X IPUMCHCHUCM.

OK 02.
Hcnonb3oBarh
COBpEMEHHBIC
CpeacTBa MOMCKa,
aHaim3a "
MHTEPIIpETALNH
uHpOopMaIuu u
nH(pOpMaLIMOHHBIE
TEXHOJIOTUU JUTST
BBITIOJTHEHUS  3a/1a4
npodeccHnoHATEHOM
NeSITEIbHOCTH.

B yacTH HEHHOCTH HAYYHOTI'0 IO3HAHMA:

- copMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKHM M OOLIECTBEHHOW IPAKTUKH,
OCHOBaHHOI'O Ha JTUAJIOre KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIIIEHCTBOBAHHE SI3BIKOBOM M YHUTATEIBCKOMN
KYJIbTYpbl KaK CpeICTBAa B3aMMOJEHCTBHS MEXITY
JIOJIbMU U TIO3HAHUST MUPA;

- OCO3HaHME LEHHOCTH HAy4YHOW JIESTEIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBIISATH ~ MPOEKTHYIO U
UCCIIE/IOBATEbCKYIO JEATEIbHOCTD
WHJMBUIYaJIbHO U B IPYIIIE;

OsiajeHne  YHHUBepPCAIBHBIMH  Y4eOHBIMHM

M03HABATEJILHBIMU JIeliCTBUAIMU:

B) padoTta ¢ uHdopmanueii:

- BIIaJICTh HaBbIKAMHU MONy4YeHUS HMHGOPMAIMU U3
NUCTOYHHUKOB Pa3HbIX THUIIOB, CaAMOCTOATCIBHO
OCYIIIECTBIISITh TIOMCK, aHAIN3, CUCTEMATU3AIIUI0 U
MHTEpIIpETalnio UH(OPMAIMH Pa3INYHbIX BUAOB U
(dbopM mpecTaBIeHUS;

- cO3/aBaTh TEKCThI B pa3MUHBIX (opMarax ¢
y4eTOM Ha3Ha4yeHus WHPOpMAIMKM U IIENeBOU
ayJUTOpUH, BBIOMpas ONTUMAIBHYIO  (QopMmy
TIPE/ICTABIICHUS U BU3YaJIH3alliH;

- OIICHWBATH JIOCTOBEPHOCTH, JIETUTUMHOCTH
uHpOpMAIK, €€ COOTBETCTBHE TMPaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCMONIK30BaTh CpPEACTBa WH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B PEHICHNN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpPTaHW3aIlMOHHBIX  3a7ad ¢  COOJIOICHuEM
TpeboBaHUI SPrOHOMUKH, TEXHUKH
0€30IacHOCTH, THUTHUEHBI, pecypcocOepexeHus,
MIPaBOBBIX u
TUYECKUX HOpPM, HOPM HH(POPMAIMOHHOMN
0C30IMacCHOCTH;

- BIAJETh HABBIKAMHM PACTO3HABAHWS W 3aIlUTHI
uHopMaIy, HHHOPMAIMOHHOW OE30MacHOCTH
JTUYHOCTH.

11P6 06. BIIAJICHHC
OCHOBHBIMH METOIaMH
Hay‘-IHOI‘O IIO3HAHHUA BCIIICCTB
U XUMHYECKHX  SBJIEHUH
(mabmroneHune,  M3MEpEHHE,
9KCIIEPUMECHT,
MOJICJIMPOBAHUE);

ITP6 07. chopMupOBaHHOCTH
YMEHUW TPOBOJUTH PacUEThI
0 XUMHUYECKUM (popMyam u

YpaBHCHHSIM XUMHUYECKHX
peakiuii C HCIOJIb30BAHUEM
buznIecKux BEJINYUH,

XapaKTepU3YIOUINX BEIIeCTBa
C KOJMYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA

BELIECTBA; HCII0JIb30BaTh
CHUCTEMHBIE XUMUYECKHE
3HAHUA JUIS IIPUHATHS
pemieHuid B KOHKPETHBIX
KU3HEHHBIX CUTyalusx,

CBsI3aHHBIX C BE€HOIECCTBAMU H
UX IPUMEHEHHEM;

IIP6 08. chopmupoBaHHOCTH
YMEHHH  [JIaHUpPOBaTh U
BBITIOJIHATH XUMHUYECKUU
9KCIIEPUMEHT (TpeBpalleHus
OpTraHU4Y€CKUX BCHICCTB IIPU

HarpeBaHuH, MOJTyYeHHe
TWJIEHA W U3y4YeHHE €ro
CBOIACTB, KayeCTBEHHBIE
peaknumd  Ha  AIBJCTHIHI,
Kpaxmarl, YKCYCHYIO
KHCIIOTY; JICHATY paIHs
OenKOB MpH  HarpeBaHuUH,

IIBETHBIC pEAKIMU OEIKOB;
IPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, OmpeneisTh cpeay
BOJIHBIX pacTBOpOB,
KayeCTBEHHBIE pEaKIMh Ha
cynear-, kapboHaT- U
XJIOpU/I-aHUOHBI, HAa KaTHOH
aMMOHHSI, peniarhb




9KCHEPUMEHTAJIbHBIE 3aJjauu
no TtemMaM 'Meramisl" u
"Hemertannnsi") B
COOTBETCTBUHM C TpaBUIIaMU
TEXHUKU O€30MacHOCTH IIpU
oOpallleHuu ¢ BelleCTBaMH U
71a00paTOPHBIM

00opyI0BaHUEM;

OpPEACTaBIATh  PE3yJIbTaThl
XUMHYECKOTO HKCIIEPUMEHTa
B (opme 3ammcu ypaBHEHUI
COOTBETCTBYIOIIUX peaKUui
U (GOpPMYIHPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;
- [1IP6 09.
c(OpPMUPOBAHHOCTh YMEHUS
aQHAIM3UPOBATh XUMUYECKYIO

uH(pOpMaIUIO, MOy4aeMyro
U3  pa3HBIX  HCTOYHHKOB
(cpencts MaccOBOU

uHpopMalum, cetb MHTepHET
U JIPyTHE).

OK 04.
DddexTuBHO
B3aMMO/ICHICTBOBATh
u paboratb
KOJUICKTHBE
KOMaHie.

B
n

B yactu I'PaAKAAHCKOI0 BOCIIUTAHMUSA:

- I'OTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATCIIBHOCTH U CaMOOITPCACIICHUTO,
- OBJIaACHUC HaBbIKaMH y‘le6HO-

WCCIIEIOBATENbCKOM, MPOEKTHOW M COLUAIBHON
JEATEIILHOCTH;

OBaagenne YHHUBEPCAJILHBIMH
KOMMYHHMKATHBHBIMH JICHCTBHSIMM

0) COBMeCTHAs /IeSITeJIbHOCTD:

- TOHMMAaThb M UCHOJb30BaTh IPEUMYIIECTBA
KOMAaHHOM ¥ MHAVMBUAYaJIbHON padoThL;

- TNPUHUMATH LEIU COBMECTHOM JEATEIILHOCTH,
OpPraHu30BbIBaTh M KOOPIMHUPOBATH JECUCTBUS IO
€e JOCTHXKEHMIO: COCTaBIISATh IUIAH JECUCTBUH,
pacnpenestsaTh pojau C y4eTOM MHEHUN YYaCTHUKOB
00Cy>K/1aTh pe3yIbTaThl COBMECTHOM PaOOTHI,

- KOOPJMHUPOBATh W  BBINOJHATH PabOTy B
YCIIOBHSIX peanbHOro, BUPTYaIbHOTO u
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI;

- OCYILUECTBJSITb TO3UTUBHOE CTPATErHMUYECKOE
MOBEJICHUE B PA3IMUHBIX CUTYalUsX, MPOSIBIISITh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM
OBJaieHre YHMBEPCAJIbHBIMH PeryJ/JsiTHBHBIMU
ACHCTBUSIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- IPpUHUMATh MOTHUBBI W apryMEHTHI JIPYTUX
JIXOJIEH PY AHAJIM3E PE3YIIBTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO U IIPAaBO JIPYTUX JIOACH HA
OIIIMOKH,

- pa3BUBATb CIIOCOOHOCTH  ITOHHMATh MUp C

IIP6 08. chopmupoBaHHOCTH
YMEHHI  IUTAHUPOBaTh W
BBITIOJIHATH XUMHAYECKUU
IKCIEPUMEHT (IIPEBPAIICHUS
OpraHU4Y€CKUX BCHICCTB IIPU

HarpeBaHuH, MIOJIy4YeHHUe
STWJIEHa W U3YyYEHHE €ro
CBOIICTB, KaueCTBEHHbBIE
peakuMM  Ha  aubJErHjbl,
Kpaxmarll, YKCYCHYIO
KHCJTIOTY; JIeHaTypalus
OeKOB MpHU  HarpeBaHuUW,

[IBETHBIE pEaKIuu OEKOB;
MIPOBOUTH PEaKIIMK UOHHOTO
oOMeHa, OmpenensITh cpeny
BOJIHBIX pacTBOpOB,
KayeCTBEHHBIC pEaKIMu Ha
cynear-, kapboHaT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH
aMMOHHS, pemiarb
IKCIEPUMEHTATIBHBIE 3a]auu
no TtemaM "Metamel" U
"Hemerammsr") B
COOTBETCTBUHU C TIpaBUIIAMU
TEXHUKH O€30MacHOCTH MpU
oOpalleHnn ¢ BeIeCTBaMH U
1a00paTOPHBIM

00opyaOBaHUEM;

MPEICTAaBIATh  PE3yJIbTaThl
XMMHUYECKOTO JKCIIEPHUMEHTA




MO3WIUHA APYToro 4€JI0BCKa.

B (opme 3ammcu ypaBHEHU
COOTBETCTBYIOIIUX PEAKIUN
U (OPMYJIUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YyJIbTATOB.

OK 07. B yacTH 3K0J1I0rH4ecKoro BOCIIMTAHUSA: IP6 01. chopmupoBaHHOCTH
CopnelicTBoBaThH - chopMHPOBAHHOCTH SKOJIOTMYECKON KYJIBTYPHI, | PEACTaBICHUI 0
COXpPaHEHHIO MOHUMAaHHE BIMSHUS COLMAILHO-SKOHOMUYECKUX | XUMHUYECKOW COCTaBISIONICH
OKpY’Karollel cpezbl, | MPOLECcCOB Ha COCTOSHUE IIPUPOTHON U COLIMATIBHOM | €CTECTBEHHOHAYYHOU
pecypcocOepeKeHnIo, | Cpebl, OCO3HAaHHE TIJI00ATbHOTO  XapakTepa | KApTUHBI MHUPA, POIU XUMHH
IPUMEHATh ~ 3HAHUSA | SKOJOIMUYECKUX MPooieMm; B HO3HAHUU SBJICHUH
00 U3MEHEHHH | - IUIAHUPOBAHHWE W OCYLIECTBIICHHWE NEHCTBUI B | MPUPOAbI, B (OPMUPOBAHUU
KJIMMaTa, HPUHLUIbI | OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHWS IIeeil | MBILUIEHUS U KYJbTYpbl
OepexIIMBOro YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA; AKTHBHOE | JIMYHOCTH, ee
IIPOU3BOJICTBA, HETpUsiTHe  ACUCTBUMA, NPUHOCAIIMX  Bpeln | GYHKIHOHAIBHON
3 dexTuBHO OKPY’KaroIen cpeje; IpPaMOTHOCTH, HEOOXOIMMOI
JeCTBOBATh B |- YMEHHE TPOTHO3HMPOBATH HEOIATONPUATHBIC | Al PELICHUS NPaKTHUYECKUX
Ype3BbIYAITHBIX 9KOJIOTUYECKHE TOCIE/ACTBHS NPEINPUHAMACMBIX | 3aa4 M IKOJOTUYECKU
CUTYyalMsIX. NeWCTBUH, IPEIOTBpAILATh UX; 00OCHOBAaHHOTO  OTHOILEHHUS
- pacIIMpeHne OITbITa EATEIFHOCTH SKOJIOTHYECKOH | K CBOEMY  3I0pOBBIO U
HaIpaBJICHHOCTH; IPUPOIHOIL cpene;
- OBJIQJICHHE HaBBIKAMU yuebno- | IIP6 10. chpopmupoBaHHOCTH
UCCIIEI0OBATENLCKOM, IPOEKTHOM M COLMAILHOM | YMEHHH COOJIOIaTh IpaBuila
JEATENBbHOCTH. 9KOJIOTUYECKU
OBjlaieHHe  YHHBEPCAJbHBIMH  Y4eOHbIMH | I€IECOO0PA3HOro IOBENCHUS
NO3HABATEJILHBIMHU JeHCTBUAMU: B ObITY u TPYIOBOM
B) padora ¢ unopmanmeii: ACATEIPHOCTH B LEIAX
- ICTOJIb30BaTh CPEICTBa MHPOPMAIMOHHBIX M | COXPAHCHUSA CBOCTO 3M0POBLA
KOMMYHHKAIIMOHHBIX TEXHONOTMH B pemieHuy | 1 OKPYXKAKOLIEH MPUPOIHOH
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX u | CPCABL, YHUTBIBATD
OPraHW3alMOHHBIX 337ad ¢  cobmrogenuem | ONMACHOCTE  BO3ICHCTBHS  Ha
TpeGoBaHuii SPrOHOMHUKH, TexHuku | KUBBIC OpraHNU3MBI
6e301acHOCTH, THMTHEHBI, pecypcocbepesxenus, | OTPCACTCHHBIX BCIICCTS,
IPaBOBBIX M  OTHYECKHX  HOpM,  Hopm | 1OHMMAai CMBICT IOKa3aTe/id
MH(POPMALMOHHOM 6€30MacHOCTH. TpEACILHON A0y CTUMOH
KOHIICHTPAIUH.
IIK 2.1. |- yMmeHue ompeneniTb  KOHCTPYKTHUBHBIE | - copMHpOBaTh
Ocy1iecTBisATh 0COOEHHOCTH CHCTEM CUTHAJIM3AIINY, | TIPEJICTABICHUS: O CBOWCTBAaX
oIpeJiesieHue U | LEHTpaIu3alu U OJIOKMPOBKH, | METAJUIOB, CIUIaBaX, BHIaX
YCTpaHEHHE OTKAa30B | )KEJIE3HOJOPOKHOMN ABTOMATHKH U | KOpPO3HH, o0macTu
B paboTe | TelleMeXaHHUKH; IpUMEHEHUS
CTaHIIMOHHBIX, HEMETaTHIEeCKUX "
NEPEroHHbIX, KOMITO3UITMOHHBIX
MHUKPOIPOIIECCOPHBIX MaTepHaJoB, CBOMCTBaX
U JIMarHOCTUYECKHX HEOpraHMYECKUX u

CUCTEM aBTOMAaTHUKHU

OpPraHMYEeCKUX COCTUHEHUH,
0€30I1aCHOM  UCTIOJIb30BaHUH
BaXHEHUIINX HEOPraHMYECKUX
U OpraHMYecKHX BEILECTB B
ObITy U MIPAaKTUYECKON
JIESITEJIBHOCTH YEJIOBEKA.




2 CTPYKTYPA U COAEPXKXAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOro nmpeaMeTa U BUAbI y4eOHO#l padoThl

Buj yueOHoi1 padoThl

O0BEéM B yacax

O0béM 00pa3oBaTeJIbHON TUCHHUIIMHBI 72
B TOM YHUCJIE:

OcHoBHOE conepxaHue 64
B TOM YHUCJIE:

TEOPETUIECKOE O0yUeHUE 21
MIPAKTUYECKUE 3aHATUA 22
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHBIE PaOOThI 1

camocTosITeNIbHas paboTa 11
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 8

B T.U..

TeopeTudeckoe o0yueHue 4

MPAKTUYECKHE 3aHITHS 4

B coomeemcmeuu c y’{€6HblM nianom no umoaam I cemecmpa ammecmayusl npoe;odumc;z 6 qbopme

KOHMPOIbHOU pAOOmbl

IIpomexyTounas arrectauus (B popme nuddepeHIIMpOBaHHOTO 3a4€Ta)




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




2

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

8/1

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 Open Office
2 | Moii Oduc
3 Gimp

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

[Iporpammel 15 BuaeokoHpepenuuii: Zoom Cloud Meetings, Annexc Tenxemocr.

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 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O ITPEIMETA

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
TEXHOJOTUH JUIs BbionHeHus | 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
K 2.1 OcymectBisate | Tema 1.2, 1,6, 1.7 - 3aciymmBaHUe COOOIIECHUHN
onpezneneHue u ycrpaHenue | Tema 2.1 1 OIIEHKA WX MOJTOTOBKH;
OTKa30B B pabote | Tema 4.1 -IIpakTHKO-OpHEHTHUPOBAHHBIE
CTAaHILMOHHBIX, TMeperoHHslx, | Tema 7.1 3a/1aHuUS;
MHUKPOITPOLIECCOPHBIX n | Tema 8.1 - Tlonbop, aHAIU3 |
JUarHOCTUYECKHUX CUCTEM npeoOpa3oBaHue yueOHO
ABTOMATHUKH uHpopmaruu




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.



