MunuctepcTBo 00pa3oBanus, HAyku U Monoaexu Pecyonuku Kpbim

[NocynapcTBenHoe O101KeTHOE MpodheccnoHaIbHOE

obpasoBarenbHOe yupexaenue Pecyonmku Kpeim
«POMAHOBCKHI KOJUIEJK MHJTY CTPUU TOCTEITPUMMCTBA»

PABOYAS TPOI'PAMMA

A

MopnucaHo uudpoBot NoANUCHIO:
Nanbuyk M.N.

DN: cn=MManbuyk M.W., o=lBMNOY PK
"POMaHOBCKUI Konneak MHAycTpumn
roctenpummcTaa”, ou=[upektop,
email=043@crimeaedu.ru, c=RU
[Hata: 2022.10.21 14:20:17 +03'00'

OBILEOBPA3OBATEJILHOM YUEBHOM JUCIUATIJINHBI

OVJ.10 «<XUMMUS»

npodeccus:19.01.04 «Ilexapn»

r. Cumdeporons, 2022




PaGouas nporpamma o0iieo0pa3zoBaTeIbHOIO yueOHOTo mpeaMera « XUMHus» pa3padoTaHa
Ha OCHOBaHUU TPeOOBaHUI:

—  @enepanbHOro rocyAapCTBEHHOr0 00pa30oBaTEIbHOrO CTaHIapTa CPEeIHEro OOILero
oOpasoBaHus (YTBEpKJeH puKka3oM MuHUCTEepcTBa oOpazoBaHus U Hayku PD ot 17.05.2012 r.
No 413);

—  IIpumepHoit mporpaMMbl 00IIE00PA30BATEIILHOTO MIPeAMeTa « XUMUS», 0JOOPSHHON
Hay4YHO-METOu4YecKnM coBeToM LleHTpa mpodeccuonansHoro oopazoBanus OI'AY «OUPO» u
PEKOMEHJIOBAHHOM /i1 pealu3allid  OCHOBHOM  MpodecCHOHAIbHON  00pa3oBaTelbHOMN
nporpammbl CIIO Ha 6a3e oCHOBHOTO 00IIEro oOpa3oBaHHS C MOJYYCHHEM CPEIHEro OOIIEro
obpazoBanus (ITpotokon Ne 3 ot 21 utrons 2015r.);

PabGoyas mporpamma o0mieo6pa3oBaTeIbHOTO y4eOHOrOo mpeaMeTa pa3paboTaHa s
npodeccun 19.01.04 «Ilekapwy, Bxomsmei B ykpynuéuanyto rpynmy 19.00.00 IIpomsrmmennast
AKOJIOTHSI 1 OMOTEXHOJIOTHSL.

Opranuzanus-pazpabotuuk:  [ocygapcTBeHHoe — Olo/pkeTHOe — MpodeccroHanbHOE

obpasoBarenbHoe yupexnaenue PecryOnmku Kpbim «PomaHOBCKHN KOMUIEIK WHAYCTPUU
TOCTETIPUUMCTBAY.

Pa3paboruuk: npenonasarens ['BIIOY PK «PKUI» I'ycera E.1O.

Peuenzent: TepexoBa A. B., wmeroauct KppIMCKOro HMHCTUTYTa MOCTIUILIOMHOIO
MeJarorHYecKoro o0pa3oBaHusl.
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1. HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma o0011€00pa30BaTeNbHOTO Y4Ye€OHOro MpeaMeTa  «XUMHUs» s
oOydaromuxcsi, TOJydYallluX cpeaHee oOmiee oOpa3oBaHMe B Ipeleiax OCBOCHHS
00pa30BaTENBHBIX MPOTPAMM CPEeIHET0 MPOGECCHOHATLHOTO 00pa3oBaHus HAa 0a3e OCHOBHOTO
o011ero oOpa3zoBaHus COCTABJICHA HA OCHOBE CIIEIYIOIUX HOPMATUBHBIX TOKYMEHTOB:

° ®epnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
denepauuny»

. [Ipukaza MunoOpnayku Poccum ot 14.06. 2013 Ne 464 «OO6 yTBEepKICHHUH
[Topsiaka opraHn3anyy U OCYIIECTBICHUS 00pa30BaTENbHON AEATENFHOCTH MO0 00pa30BaTEIbLHBIM
MporpaMMam CpeaHero npodecCuOHaTbHOTO 00pa30BaHUS»

. @denepanbHOIO peecTpa MNPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM
cpeaHero mpoecCHoHaIbHOTO 00pa30BaHUs

. denepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTA CPEIHETO OOIIETOo
oOpasoBaHusl, yTBEPKACHHOTO Mpuka3zoM MuHoOpHayku Poccun ot 17.05.2012 Ne 413

. denepanbHOTO TOCYIAPCTBEHHOr0 00pa30BaTEIbHOrO CTaHAApTa IS mpodeccuu
19.01.04 «Ilexapp» ykpymaennoit rpynmsl 19.00.00 [TIPOMBIHIJIIEHHAS DKIJIOJIOI'USA U
BUOTEXHOJIOT'NA

J [Tucema MunuctepctBa u Hayku Poccuiickoit ®degeparuu ot 17.03.2015 Ne 06-259
«O HampaBleHUU AOPaOOTAaHHBIX PEKOMEHJAlMK MO OPraHU3alUu MOJIYUYEHUS! CPETHEr0 OOIIEero
o0Opa3oBaHUs B IIpeiejax OCBOEHUSI 00pa30BaTENbHBIX MPOTPAMM CPEAHETO MPO(HEeCCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C y4eToM TpeOoBaHMU (erepaibHBIX
roCy/1apCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOIy4aeMoOu MPoPeccuu Ui CHeUaIbHOCTH
cpeaHero npodeccuoHaIbHOTO 00Opa30BAHUS

. CanuTapHO-3nUAeMUOIorHYecKkuX npaBmwi U HopmatuBoB CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUAEMUOJIOTHYECKHUE TPeOOBaHUS K 0€30MMaCHOCTH YCIOBUM Tpyia paOOTHUKOB, HE
JOCTUTIINX 18-netnero  Bo3pacTa»,  yTBEpXKIACHHbIE  IOCTAaHOBJIEHHWEM [ J1aBHOTrO
rOCyJapCTBEHHOT'0 caHuTapHoro Bpada Poccuiickoit @enepamuu ot 30 centsops 2009 r. Ne 58,
3aperucTpUpOBaHHBIX MuHucTepcTBOM foctuiu Poccuiickoit @exeparuu 5 HostOpst 2009 T.
peructpauroHHbiit Ne 15172

. Yueb6noro mmana I'BIIOY PK «PKUI» mno mpodeccun 19.01.04 «Ilexapn»
Copepxanue pabodeil mporpaMMbl y4eOHOTO MpeaMeTa « XUMHUsD) HAMpaBICHO Ha JOCTUKEHUE
CHEAYIOIINX LEIICH:

J pa3BUTHE U caMOpeaIn3alns 00yJyaroumxcs;

o (dbopmMupoBaHHE 310POBOT0, OE30MACHOTO U FKOJIOTUYECKH IIeTIecoobpa3zHoro oobpasza
AKU3HUA 00YHAIOIINXCS;

. dbopMUpOBaHUE MPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX
(dakTopax CTAaHOBIICHUS XUMUH;

o (dhopMHUpOBaHUE OCHOB JIOTHYECKOTO MBIIILICHUS;

o dhopMupoBaHuEe YMEHUU MPUMEHSTH MOTYUYECHHbBIC 3HAHUS MPU PEUICHUN PA3IUYHBIX
3a/1ay;

. (dhopMupoBaHUE MPEJCTABICHUHN O PO XUMUU B COBPEMEHHOM OOIIIECTBE.

B paboueii mporpamMme yueOHOro mpenMera «XHUMHS» TPEICTABICHO COJEPKaHUE
y4eOHOro Mmarepuaia, MOCIEJOBAaTeIbHOCTh €ro W3Y4YeHHs, pacupeneiieHHue y4eOHbIX 4YacoB,



BHJIBI CAMOCTOSATEILHON paboTh, TEMaTUKa pedepaToB (JIOKIAA0B), MHANBUIAYATHHBIX MPOEKTOB
C y4eToM crnenuuKd MNporpamMmbl MOATOTOBKH CIIEIMAIMCTOB CPEIHEr0 3BEHAa OCBaMBAEMOIi
npodeccun 19.01.04 «Ilexapb»

2. ITIACIIOPT ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
«XHUMMUS»

2.1. O0JacTh NpUMeHEHHS POTrPaAMMBbI

PaGouas mporpamma yueOGHOTro mpeameTa sBIsSETCs YacThbl0 OCHOBHOM MpodeccruoHanbHOM
obpa3zoBatenpHOi Tporpammbl (OIIOII) cpennero mpodeccuonansuoro obpazosanus (CIIO) B
coorBerctBun ¢ PI'OC mo mpodeccun 19.01.04 «Ilexaps» yxpynuenno# rpymmsl 19.00.00
[IpombInieHHast HKOIOTHS U OMOTEXHOJIOTHS.

2.2. MecTo y4eOHOro TpeaMeTa B CTPYKTYpe OCHOBHOW mnpodeccHoHAIbLHOI
o0pa3oBaTe/IbHOI NIPOrpaMMblI

Y4eOHbrii npenMer — «XUMHS» SIBISIETCST  00s3aTENbHBIM B TMPEAMETHON 00JacTH
«EcTecTBeHHbIE HayKW» M BXOJUT B 0011e0OpazoBareibHbli UK yyeOHoro ruana OIIOII
cpenHero oOmiero o6pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHMSI W HM3ydaeTcs Ha
IIPOTSIKEHUU NIEPBBIX JIBYX CEMECTPOB.

2.3. Hean u 3aga4yu y4eOHOro mpeamera — Tpe0OBaHHS K pe3yibTaTaM OCBOEHMS
y4eOHOro npeamera

OcBoeHHe cojepkaHHUSd Y4eOHOTO mpeaMera «XUMHUS» O00eCIedrMBaeT JIOCTHIXKEHHUE
CJIeIYIOIINUX Pe3yabTaTOB!

JUYHOCHIHBIX
® OCO3HAMNIMI ceOs TpaKTaHWHOM U 3aIIUTHHKOM BEJTUKOU CTPaHBI;
® TIPOSIBISIONTUI AKTHUBHYIO rpakIaHCKYIO MMO3HIIUIO, JIEMOHCTPUPYIOITUIA

NPUBEP)KEHHOCTh ~NPHUHIMIAM YECTHOCTH, MOPAJOYHOCTH, OTKPBITOCTH, SKOHOMHYECKHU
aKTUBHBIN U YYaCTBYIOUIUI B CTYJIEHYECKOM U TEPPUTOPUAIBHOM CaMOYTIPABICHUH, B TOM YHUCIIE
Ha YCJIOBUSX JIOOpPOBOJIBYECTBA, MPOAYKTHMBHO B3aWMOJEHCTBYIOIIMH M YYacTBYIOIIMHA B
JeSITEIIbHOCTU OOIIECTBEHHBIX OPraHU3aUi;

e COOJIIOAIOUINI HOPMBI IIPABONOPSIIKA, CIEIYIOIINI uaeanaM rpaxkJaHcKoro ooniecTsa,
oOecrnieyeHust Oe30macHOCTH, MpaB U CcBOOOA TpaxaaH Poccuu; JOANBHBIM K YCTaHOBKAM M
IPOSIBJICHUAM NpEACTaBUTENEH CYOKYyJIbTYp, OTIMYAIOLIMN HUX OT IPyNH C JECTPYKTUBHBIM U
JI€BUAHTHBIM MOBEJACHUEM; JEMOHCTPUPYIOIIMA HENPUATHE U NPEeIyNpexAarolINi COIMaIbHO
OIIaCHOE MOBEJIEHUE OKPYKAIOIINX;

® MPOSBISIONIMM M JEMOHCTPUPYIOIIMM YBa)XCHUE K JIOAIM TpPYJa, OCO3HAIOLIUN
[IEHHOCTb COOCTBEHHOI'O TPYJ1a; CTPEMSIIUICS K (POPMUPOBAHUIO B CETEBOI Cpejie IMYHOCTHO U
PO eCCHOHANTBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEaN;

® JIEMOHCTPUPYIOIIMM NPUBEPKEHHOCTh K POJHOU KYJIbTYpE, UCTOPUUYECKONW IaMATH Ha
ocHOoBe J0OBM K Poauue, posHOMy Hapoay, Majiod pOJUHE, NPHUHITHUIO TPaJULUOHHBIX
LIEHHOCTEW MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

® IIPOSABIIAIOIIMNA YBAKEHHE K JIIOJSAM CTapIIEro IMOKOJEHUS W T'OTOBHOCTh K y4acTHIO B
COLIMATIBHOM MOIEPKKE U BOJIOHTEPCKUX JBUKEHUSX;

® OCO3HAIOUIMM  NPUOPUTETHYIO  LIEHHOCTh JIMYHOCTH  4YEJIOBEKa;  YBa)KaIOIIUMN
COOCTBEHHYIO M 4Y)KYI0 YHUKAIBHOCTh B Pa3IMYHBIX CHUTyalUsiX, BO Bcex Qopmax MU BHIAX
NESTEIIbHOCTH;



® MPOSBISAIONMA M JEMOHCTPUPYIOUIMNA YBaXKEHUE K MPEACTABUTENSIM Pa3TUUHBIX
STHOKYJBTYPHBIX, COIMAIBHBIX, KOH(PECCHOHANBHBIX W WHBIX TPYMI, COMPUYACTHBIA K
COXPAHEHUIO, TMPEYMHOXEHHIO W TPAHCIAIUU KYJbTYPHBIX TpaaulMid U LEHHOCTEU
MHOT'OHAIIMOHAJIBHOTO POCCUUCKOT0 TOCYAapCTBa;

e CcOOMIOAIONMIl W TMPOMaraHAUPYIONUH TpaBuiIa 3J0pOBOrO U Oe3omacHoro oOpasa
KU3HU, CIIOPTA; IPEIYIPEKIAIONTUHN MO0 MPEOA0TICBAIONINN 3aBUCIMOCTH OT aJIKOTOJIs, TabaKa;
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WIP © T.J.; COXPAHSIOMHUA TCUXOJOTHYECKYIO
YCTOMYHMBOCTH B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIIEHO MEHSIFOLIUXCSI CUTYalUsX;

e 3a00TsIMMIACS O 3aIIUTE OKPYXKAIOMIEH cpeibl, COOCTBEHHOW U 4y 0¥ 0€30macHOCTH, B
TOM uucie HUPpPoBOii;

® TMPOSBISAIONINN yBaXEHHWE K OCTETHYCCKUM IIEHHOCTSAM, OOJIaaloIIfii OCHOBaMU
ACTETUYECKON KYJIBTYPHI;

® MPUHUMAIOLINN CEMEHHbIE IEHHOCTH, TOTOBBIM K CO3JaHHI0 CEMbH W BOCIHTAHUIO
JeTeH; JIEMOHCTPUPYIOIIMKA HENPUSATHE HACUIUS B CEMbE, YXOJa OT POJAUTEIbCKOU
OTBETCTBEHHOCTHU, OTKa3a OT OTHOIIECHUHN CO CBOMMU JACTHhbMHU U UX (PMHAHCOBOTO COJIEP KAHUS.

MemanpeomemHubvix

. WCIIOJIb30BAHUE PA3JIMYHBIX BHUIOB IMO3HABATEIbHOU JEATEIBHOCTH M OCHOBHBIX
WHTEJUICKTYaIbHBIX OIepalnuii (MOCTAHOBKM 3anadd, (OpMYJIHPOBAHMS THIIOTE3, aHajau3a M
CHUHTE3a, CpaBHEHMs, OOOOIIEHUS, CHUCTEMATHU3alliU, BBIABICHUS MPUUYUHHO-CICACTBEHHBIX
CBsI3€l, TIOWCKA aHAJIOroB, ()OPMYJHUPOBAHUS BBIBOJOB) MJIsS PEIICHHUS TOCTABICHHOW 3ajadH,
MIPUMEHECHHE OCHOBHBIX METOJOB TO3HAHMS (HAOIIOJEHUS, HAYYHOTO OJKCIIEPUMEHTA) IS
M3YUYEHUS PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MpodeccruoHalbHOU cepe;

. WCIOJIb30BAHUE  PA3JIMUHBIX  HMCTOYHUKOB  JJI  TIOJYYEHUS  XUMHUUYECKOU
uH(pOpMaIlii, YMEHHE OIICHUTh €€ JOCTOBEPHOCTH IS JOCTHXKCHHUS XOPOIIUX PE3yIbTaTOB B
npodeccuonanbHOU cdepe;

npeomemnuvix

. WCIIOIb30BAHUE PA3JIMYHBIX BUJOB IMO3HABATEIbHON JIEATEIBHOCTHU M OCHOBHBIX
WHTEJUICKTyaJIbHBIX Olepanuid (MMOCTaHOBKU 3adadd, (OpMYJIUPOBAHUS THUIIOTE3, aHAIM3a H
CUHTE3a, CpaBHEHUS, OOOOINEHWs, CHUCTEMAaTH3AllMH, BBISBICHUS MPUYUHHO-CIIEICTBEHHBIX
CBsI3€Hi, MOMCKA aHAIOTOB, (POPMYITUPOBAHUS BBIBOJIOB) JUIsl PEIIICHUS TIOCTABIICHHOW 3a/1a4K;

. MPUMEHEHNE  OCHOBHBIX  METOJOB  TO3HAHUS  (HAOMIOACHWS,  HAYyYHOTO
SKCTIEPUMEHTA) IS HM3Y4YCHUS Pa3IUYHBIX CTOPOH XHUMHUYECKHMX OOBEKTOB M IIPOIIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAIKMUBATHCS B PO(ECCHOHAIBHOM cdepe;

. WCIOJb30BAHUE  PA3JIMUHBIX  HMCTOYHUKOB  JJI1  TOJYYEHUS  XUMHUUYECKOU
nHpopManuu, YMEHHE OIIEHUTh €€ JOCTOBEPHOCTH VISl JOCTHIKEHHUS XOPOIIUX PE3yIbTaTOB B
npodeccuonanbHOU cepe.

2.4. PexoMeHayemMoe KOJMYECTBO YacOB HAa OCBOEHHE MPOrpaMMbl Y4eOHOIO
npeaMera
OO1ree KOMMYECTBO YacOB, OTBEJIECHHOE HAa OCBOCHHE IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Xumus» — 316 yaca, B TOM YHCIIE:
- paboTa BO B3aUMO/ICHCTBUY Tiefarora u odydvaromierocsi — 211 gacos;
- BHEAyIUTOpHAs (caMocTosITeNbHast) yuebHast paboTa oOy4atorierocst — 105 gacos.

3. CTPYKYPA U COAEP/)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»



3.1. O0beM u BuabI y4eOHOH padoThI

Buj yueOHoi1 padoThl

O0BbeM yacoB

OOBeM mporpamMmel 10 IpeaAMETY 316
Pabota Bo B3aumoieiicTBuM rearora 1 00yJaromnierocs 211
B TOM YHCIIE:
nabopaTOpHbIE 3aHATUS 40
KOHTPOJIbHBIE pabOTHI 4
CamocrositenpHas pabota o0ydaromierocs (Bcero) 105

Hrorosas arrecranms B hopme nud3ayera




3.3. Coaep:xanue yueOHOro npeamMera «XuMHUsD» B COOTBETCTBHH € TEMATHYECKUM IMJIAHOM

HaumenoBanue Coaeprxanue y4eOHOIro MaTepuaJia u 00
pa3/iesioB U TeM (popMBbI OPraHu3anuM JeATeIbHOCTH 00yYaloIMuXCcs beM | Yp
qac yc .3
OB
1 2 3 4
BBeaenue 1 Hayunsie MeTOAbI MO3HAHUSA BEIIECTB M XMMHUYECKUX sBIEHUU. Ponb skcriepuMeHTta u KOHCIHEKT
TEOPUU B XUMUH. 1
2 3navenue xumuu npu ocsoeHuu npodeccuit CIIO u cnenmansaoctel CI1O ecrectBenHo- | 1 1
HAY4YHOTO Npoduis npodheccuoHaTbHOro 00pa30BaHUsL.
Paznea 1. OPTAHUYECKASA XUMUA 106
Tema 1.1. Cooeprcanue yueonozo mamepuana 0.1.c.4-9
[Ipeamer 3 [lonatue 00 opraHuyeckoM BelIeCTBE W opraHmdyeckod xumuu Kparkwmit owepk | 1 0.1.¢.22-24
OPraHM4eCKOH XHMHH. UCTOPUM Pa3BUTHUS OPraHUYECKON XUMUHU 1 1
Teopns CTpOCHIL | 4 OCHOBHBIE MOJIOKEHMS TeOpHHU cTpoeHust A. M. ByTieposa
OpPraHUYECKUX =
COeTHHEHHH 5 Knaccudukaiuys opraHMueCKuX BEIIECTB B 3aBUCHMOCTH OT CTPOEHHUS YTJIEPOTHOM IIETTH. 1 0O.1.c.15-20
6 Krnaccudukarus opraHu4ecKrUX BEIIECTB MO THITY (DYHKITHOHATILHON TPYIIIBI. 1 1
OCHOBBI HOMEHKJIATypbl OPraHUYECKUX BELIECTB
7 Tumbl XUMUYECKUX CBA3EH B OPraHUYECKUX COCTMHEHHIX U CITOCOOBI MX pa3phiBa 1 0.1.c.4-9
8 MW3omepus opraHMyecKMX BemIECTB U €€ BUAbL. CTPYKTypHas M30MEpHs: MEXKKIIacCOBas 1
YIJIEPOJHOTO CKEJeTa, IOJIOKEHUS] KpaTHOM CBSI3M M (DYHKIIMOHAJIBHOW TPYIIIIBI 1
[IpocTpaHcTBeHHAs M30MEPHUsS: TEOMETPHUECKAs U ONTUYECKas
Jlabopamopnas paboma
9-10 Texnuka 0€30MaCHOCTH B XHMHYECKOW saboparopuu Tmpu mnpoBeaeHuu | 1
XUMHUYECKOTO JKCIIEPUMEHTA 1 5 Odopmuts
11-12  O3HakoMJIEHHE ¢ XMMUYECKOH TOCYJI0 U 000pyI0BaHHEM 1 oTYeT
1
13-14  OmnpeneneHue BA3KOCTH KUIAKOCTH 1




CamocrosiTesibHast padoTa 00y4arOIIUXCs

CocrasiieHue Ta0IUIIbI
CocraBiieHre KOHCIIEKTa
CocrasiieHue coOoOIEHUS

e [loaroroBka mpe3eHTaIui 25

Temamuxa domawHux 3a0anuii

e Kusnb u nesrensHocth A.M. Bytneposa

e BuTanusm u ero kpax

e Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTUU MUPOBOM OpraHNYECKON XUMHUU

e CoBpeMeHHBIE MTPEJICTABICHHUS O TEOPUU XUMHUECKOTO CTPOCHUS
Tema 1.2. Cooepotcanue yueonozo mamepuana
IIpenenbHble 15 T'omonornyeckuii psa ankaHoB. [loHsTHe 00 yrieBomoponax. OCoOEHHOCTH CTPOEHUS 1 0.1.c.25-42
YTJICBOIOPObI MpEeETbHBIX YTIIEBOIOPOIOB.

16 AnkaHbl Kak TpEeACTaBUTEIM IMpeaeibHBIX yriaeBonopoaoB. dusmueckue cBoicTBa 1

aJKaHOB. AJIKaHBI B IPUPOJIE

17  XuMmuyeckue CBOWCTBA aJKaHOB 1 0O.1.c. 36-37

18 IlpumeneHue u crocoObl MOTyYSHHs aJTKaHOB 1

19  IlukimoayikaHbI. 1 0.1 c. 38-39

20  IlomydeHue . MpUMEHEHHE ITUKIOAIKAHOB 1

Jlabopamopnas paboma
21 -22 TlonyueHue MeTaHa U M3yYEHHE €ro CBOKCTB 1 Odopmuts
1 OTYeT

Tema 1.3. 23 ["omonoruueckuii psij ankeHoB 1 0.1 c.49-53
DTUJICHOBbIE
1 TUCHOBBIC 24 Tomonoruueckuil psa, obmas popmyna ankeHoB. M3oMepus HITUICHOBBIX 1
YTIEBOAOPOABI

YTIIEBOJAOPOAOB: MEKKIIACCOBAs, YTIEPOIHOTO CKEJIeTa,




24 XHUMHUUYECKUE CBOMCTBA aJIKEHOB
25  IIpumeHeHME U CIIOCOOBI MOTYYEHUS AJIKEHOB

0.1 ¢c.49-55

26 Ankanuensl. [lonsatue wu kiaccupukanus AUCHOBBIX — YIJIIEBOJOPOIOB  TIO 0.1 ¢.56-60
B3aMMHOMY PacIOJIOKEHHUIO KPAaTHBIX CBSI3el B MOJIEKYJIe
27  OcCHOBHbIE MOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHH (Ha mpumepe
MPOJYKTOB TOJUMEpPU3AINH AJIKEHOB, aJKaJUEHOB U HX TaJIOT€HIIPOU3BOIHBIX).
MonoMmep, monuMep, peakius MOJUMEpU3alUH, CTENeHb MOJUMEpPU3AIIHH,
CTPYKTYPHOE 3BEHO
Jlabopamopuasa paboma
29-30  IlomyweHue »STuJIeHA JeruApaTalvdedl 3TWIOBOro cmupra. BsaumoneiicTBue Odopmutsb
STUJIEHA ¢ OPOMHOM BOJIOH, paCTBOPOM IEpMaHTaHaTa Kalus OTYET
Tema 1.4. Cooeprcanue yueonozo mamepuana
AlleTUIIEHOBBIE 31 T'omosoruveckuii psa u oo1ast popmMynna ankuHOB HoMeHKmaTypa aneTHIeHOBBIX O.1. c. 60-63
YIJI€BOOPOIbI YTJEBOZOPOIOB
32 H3omMepust MEXKIIACCOBasl, YIIIEPOJAHOTO CKEJIeTa, MOJI0KEHUSI KPaTHOW CBSI3U
33 XumHuecKkue CBOWCTBAa U MNpHUMEHeHHe ankuHOB. (OcoOEHHOCTH peakuui 0.1 c.63-65
MPUCOETUHEHUS 110 TPOMHOMN yTIIEPOA-YTIEPOIHON CBSI3H.
34  Peaxnuus Kydepora. [IpaBmino MapkoBHUKOBA TPUMEHUTEIHHO K alleTHIICHAM
35 IIpumeHeHue alleTUICHOBBIX yIiieBoA0pooB. [lonuBununanerar KOHCIIEKT
36 Ilomyuenme ankuHOB. [loydyeHuwe areTuieHa TUPOIM30M METaHa W KapOWIHBIM
METOJIOM
Tema 1.5. Cooepotcanue yueonozo mamepuana
Apomarnyeckue 37 Tomonoruueckuii psa apeHoB. beH3on kak mpeacraButenb apeHoB. COBpEeMEHHBIE 0.1 c.66-68
YTIEBOIAOPOIBI NpeCcTaBIeHUs 00 IEKTPOHHOM M IPOCTPAHCTBEHHOM CTPOCHUU OeH30J1a.

38 T'omonorm OeH3oila, WX HOMEHKJaTypa, oOmas dQopmyma. Homenkmarypa.
®u3nyecKre CBOKMCTBA apEHOB
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39 Xumuueckue CBOWCTBA apeHOB. Peakuuu ruipupoBaHus U MPUCOCTUHEHUS XJIOpa K 0.1 c.68-71
6en3oiny. OcoOeHHOCTH XMMHYECKHX CBOMCTB TOMOJIOTOB O€H30J1a.
40 Bs3aumHOe BIMSHUE aTOMOB Ha IPUMEpPE TOMOJIOTOB apEHOB
41 IlpuMeHeHUE U NOITYYEHHUE APEHOB.
42 TlpupoaHbie UCTOYHUKU apOMATHYECKHUX YTIIEBOJOPOIOB
Tema 1.6. Cooeprcanue yueonozo mamepuana
[Tpupoaubie 43 Hedrts. Haxoxnenue B mpupoje, cocTaB U (U3NIECKHUE CBONCTBA HEPTH. 0.1 ¢ 79-85
HUCTOYHUKHU 44 Tlepepabotka Hedtu
YTJI€BOAOPOOB 45 TIpuponHBbIii ¥ MOMYTHBINA HEPTAHOI ra3sl. 0.1 ¢ 85-88
46 CpaBHeHHME COCTaBa TPUPOAHOTO U TOMYTHOTO Tra3oB, HUX IMPAKTHYECKOE
UCITIOJIb30BaHUE
47 Kamennbrii yroiab. OCHOBHBIC HAaNpaBlICHUS MCIOJB30BAaHUSA KaMEHHOTO YTJIS. 0.1 c.68-71
KokcoBanue kamMeHHOro Yyris, BaKHEHIIME MPOAYKTHl 3TOr0 Mpolecca: KOKC,
KaMEHHOYTOJIbHAsl CMOJIa, HaJICMOJIbHAS BOJIA.
48 CoenuHeHus, BbIIETIsIEMbIE U3 KAMEHHOYTOIBHON cMOJIBL. [IpoayKThI, oTydyaemble U3
HQ/JICMOJIBHOW ~ BOJBL.  DKOJOTMYECKHE  aCHEKTHhl  JOOBIYM, TepepaboTKu U
WCIOJIb30BAaHUS TOPIOYHMX UCKOTIAEMBIX
Jlabopamopuasa paboma
49-50 PacTBOpUMOCTh pa3IUYHBIX HEPTEHPOAYKTOB (OCH3MHA, KEPOCHHA, IU3EIBHOTO 0(pOpMHUTH
TOIUUIMBA, Ba3eJIMHA) APYT B APYyTE OT4CT
Tema 1.7. Cooepotcanue yueonozo mamepuana
IM'uapokcuiibHbIE 51 Crtpoenue u knaccudukarus cnuptoB. Kmaccudukarus cnupToB 0.1 ¢c.88-91
COETMHEHUS 52  DJEeKTpPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE THUIPOKCUIBLHOW rpynnbl. BrusHue

CTpPOEHHSI CIHUPTOB Ha MX (U3MUEcKHue CBOMcTBa. MexXMOJeKyIspHas BOAOPOIHAs
CBsI3b |'OMOJOTMYECKHUI psii MpPENesbHBIX OJHOATOMHBIX CHUPTOB. M3oMmepus u
HOMEHKJIATypa aIKaHOJIOB, UX 001mas Gopmyia
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53

54

XUMHUYECKHUE CBOWCTBA aJKaHOJIOB. PeakimuoHHAas CIOCOOHOCTh MpeAeNbHBIX
OJIHOATOMHBIX CIIUPTOB. Peakninu, MoATBEPK1aI0IIKE KUCIOTHBIE CBOMCTBA CIIUPTOB.
Peaknun 3amMelneHus TMAPOKCHIBHOM TIpyNIbl. MEXMONEKYJsIpHAs AEruApaTalys
CIIMPTOB, YCIOBUS 00pa30BaHUS MPOCTHIX IPUPOB

0.1¢.91-94

55
56

CriocoObl MosTy4eHus CIupTOB

MuoroatoMHble cnupThl. M3omMepus W HOMEHKJIATypa NPEACTABUTENECH IBYX- H
TPEXaTOMHbIX CHUPTOB. (OCOOEHHOCTH XUMHYECKHX CBONCTB MHOTOaTOMHBIX
CIHPTOB, MX  KauecTBeHHOe oOHapykeHHe. OrtaenbHble  TPEACTAaBUTEIH:
OTUJICHTJIMKOJIb, INTUICPUH, CHOCOGBI HX MOJYYCHUS, MPAKTUUCCKOC TPUMCHCHUC

0.1 ¢.95-100

S7

58

@deHo1. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHE (eHona. B3zaumHoe BiusHUE
apOMAaTHUYECKOro KOJIbLIA U TUAPOKCUIIBHON IPYIIIIBI.

XUMHUECKHUEe CBOWCTBA (eHOoNa Kak (QYHKIHS €ro XHUMHYECKOTO CTPOCHHS.
BpomupoBanue dheHona (kadyecTBEHHAs pEaKIlys), HITpOBaHUE (MUKPUHOBAsI KUCIIOTA,
ee cBoiicTBa W mnpumeHeHue). Ilpumenenue ¢denona. Ilomyuenue denoma B
MPOMBIIIIICHHOCTH

O.1 c.105-
111

Tema 1.8
AJbIeTUabl 1 KETOHEI

Cooepotcanue yueonozo mamepuana

59

T'omomoruueckue pdaabl  aJbACTUAOB W KCTOHOB. Iloustue o Kap6OHI/IJIBHBIX
COCTMHCHUSAX. OJIEKTPOHHOE CTpOEHWE KapOOHWJIBbHOW Tpynmbl. M3omepus wu
HOMEHKJIaTypa anubIeTUIOB M KeTOHOB. Dusmueckue CBOHCTBA KapOOHHIBHBIX
COECTMHEHNN

O.1c.111-
116

60

[Ipumenenne u monydyeHue KapOOHWUIIBHBIX coenuHeHHUU. [IpuMeHeHMe anbIerujoB H
KETOHOB B OBITY U IPOMBIIUIEHHOCTH. AJIbAETH/IBI U KETOHBI B Ipupoae (3dupHble Macia,
¢depomonsl). [lomyuenne  KapOOHHIIBHBIX  COCIMHEHMH  OKHCICHHEM  CIHPTOB,
TUApaTallMed aJIKWHOB, OKHUCICHHEM YIIeBOLOponoB. OTnenbHbIE NPEICTABUTEIN
QIBJETUIOB ¥ KETOHOB, CIIeM(UIECKHE CIIOCOOBI UX MOITYYEeHHUS U CBOMCTBA

O.1c.116-
120

Jlabopamopuasa paboma

61-

62 OkwucineHre 3TaHOJa B 3TaHAIb PACKAJICHHOW MeIHON mpoBoJjiokou. [lomydeHue
¢denonopopmanpaeruaHoro  mnonumepa. PacnosHaBanue  pacTBopa  aneToHa U
dhopmanmHa

Odopmuts
OTYeT
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Tema 1.9.

KapOoHOBBIE KHCIIOTBHI
u

UX MIPOU3BOJIHBIC

Cooepotcanue yueonozo mamepuana

63

64

['omonornyeckuit psii mpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsTHE O
KapOOHOBBIX KHCJIOTaX M WX Kiaccupukamus. DIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOCHHE  KapOOKCWJIBHOW  Tpynmbl. [ OMOJOTHYECKMA  psA  MpeaeiabHBIX
OTHOOCHOBHBIX  KapOOHOBBIX  KHCIOT, WX HOMEHKJIAaTypa ¥  H30MEpHs.
MexMoneKkysipHble BOJOPOAHBIE CBSI3M KapOOKCHIIBHBIX TPYMI, WX BIHSHUE Ha
¢u3nueckre CBOMCTBA KAPOOHOBBIX KUCIOT

XWMHYECKHE CBOWCTBA KAapOOHOBBIX KHCJIOT. Peaknuu, WIIIOCTPUPYIOIIHE
KHUCJIOTHBIE CBOMCTBA M HMX CpPAaBHEHUE CO CBONCTBAMU HEOPTaHUYECKUX KHUCIOT.
OO6pazoBanne (YHKIMOHATBHBIX TPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peakiuun
stepudukanyu. AHTHAPUIBI KAPOOHOBBIX KUCIIOT, UX MOTYYCHHE U TPUMEHCHUE

0.1 c.120-
126

65

66

CriocoObl  TONMyueHUsT KapOOHOBBIX KHCJIOT. OTAENbHBIE TPEACTaBUTEIIM H HX
3HaueHue. O0Imue crnocoObl MOMyUeHHUs: OKHCICHUE aTKaHOB, AJIKEHOB, TEPBUYHBIX
CIIUPTOB, AJIbJIETU]IOB

Baxueiimue mnpeacraBuTteny KapOOHOBBIX KHCIOT, WX OWOJIOTHYECKash POJb,
cnenududeckue CrocoObl TOJydYeHHUs, CBOMCTBA M TPUMEHEHHWE MYypaBbUHOM,
YKCYCHOHM, IaJIbMUTHHOBOM W CTE€apUHOBOM; aKpUIOBOM M METaKpUIOBOW;
OJICMHOBOM, JIMHOJIEBOM U JINHOJICHOBOM; IIIaBEJIEBOM; OCH30MHOMN KHCIIOT

0.1 c.126-
132

67

68

Crnoxubsle 3¢upsl. CTpoeHHE W HOMEHKJIATypa CIOXHBIX 3(HPOB, MEXKKIaccoBas
M30MepHUs ¢ KapOOHOBBIMH KuciIOTaMu. CrocoObl MOJTYyYEHHUS CIOKHBIX 3(DHUPOB.
OObparuMocTh peakiuu d3Tepuukanuu ¥ (HakTophl, BIUSIONIME HA CMEIICHHE
paBHOBecusi. OOpazoBaHue CIOKHBIX omdupoB. [TommaTunentepedranar. JlaBcan
KaK MPEeJCTaBUTENIb CHHTETHUECKUX BOJIOKOH. XMMHYECKHE CBOICTBA U MPUMEHEHUE
CIIOKHBIX 3(DUpOB

XKupsr. XKupsl kak cioxHbIe d3QUpHI TauneprHa. KapOoHOBbIE KUCIIOTHI, BXOAAIINE B
COCTaB XHUPOB. 3aBUCUMOCTh KOHCHUCTEHIIMH >KUPOB OT HMX COCTaBa. XUMHYECKHE
CBOWCTBA JKUPOB: THIPOJIN3, OMBUICHHUE, THIpUpoBaHue. bronornyeckas posb KUpPOB,
UX HCIIOJIb30BAHUE B OBITY U MIPOMBIIIIIEHHOCTH

O.1 c.135-
139
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Jlabopamopuasa paboma

69-70

PacTBOpHMOCTH pa3aMuHBIX KapOOHOBBIX KUCIIOT B BoJie. B3anmozelicTBue yKCycHOM
KHCJIOTHI ¢ MeTajulaMu.. CpaBHEHHE CTEIEHU HEHACBIIEHHOCTH TBEPJOTO U YKHIKOTO
*KupoB. OwmbuieHue kupa. llomydyeHwme wMbUla W HU3yYEHHE €ro  CBOMCTB:
MeHooOpa3oBaHMs, PEaKIMii MOHHOTO OOMEHAa, THIPOJIN3a, BBIJACICHHUS CBOOOIHBIX
YKUPHBIX KUCIIOT

oopMuTH
OTYeT

Tema 1.10.
VYrieBoanl

Cooeprcanue yueonozo mamepuana

71

72

[Tonsarue o6 yrneBonax. Knaccuduxauus yriaeBogoB. MoHo-, M- U TOJIMCAXapUIbl,
IIPECTaBUTENN KAKIOU IPYTIIBI YIIIEBOJOB
Buosiornyeckas posib yrieBoi0B, UX 3HaUCHHUE B )KM3HH YeJIOBEKA U O0IECTBa

O.1 c 146-
153

73

74

Monocaxapuapel. CTpoeHHME U ONTHYECKas HW30MEpUs MoHocaxapuaoB. Hx
KJacCU(UKalKsg MO YHCIy aTOMOB yriepoja W MPUPOJe KapOOHWIBHOW TPYTIIHL..
Baxneiimme npeacraButenu MoHO3. ['7110K03a, CTPOCHHUE €€ MOJIEKYJIbI i (PU3HUECKHIE
CBOWCTBA. XUMHUYECKUE CBOKCTBA TJIFOKO3bI

Paznmuunpie TuUnbl OpokeHHs (CIMPTOBOE, MOJOYHOKHCIOE). ['JTIoKo3a B HpHUpoIe.
buonornueckass poiabp M NMPUMEHEHHE TIIOKO3bl. DPYyKTO3a KaK HM30MEp TIIIHOKO3bI.
CpaBHeHHE CTPOEHHUS MOJIEKYJIbl U XMUMHUYECKHUX CBOMCTB TJIIOKO3BI U (PYKTO3BI.
@pykTO3a B mpHpone U ee Ouosormueckas poib. Pubo3a u nezoxcmpmb03a Kak
IPEJICTABUTENN allbA0neHT03. CTpoeHre MOJIEKY

0.1 c.153-
157

75

76

Hucaxapunel.  Ctpoenune — amcaxapugoB. Crmoco®  COWICHEHHUsS  ITUKJIOB.
BoccranaBnuBaronmue MW HEBOCCTAHABIMBAIOIIME CBOMCTBA JUCAXapUIIOB Kak
ciencTBue couwileHeHuss nukia. CTpoeHHE M XHMHUYECKHE CBOMCTBAa Caxapo3bl..
JlakTO3a 1 MasIbTO3a Kak U30MEPBI Caxapo3bl

[Monmucaxapuasl. OOmmee crTpoeHue monucaxapuaoB. Duznueckue CBOWCTBA
Kpaxmajia, €ro HaxO)JIeHHe B MpHpoAe M Ouojormyeckas poib. [NHKoreH.
Xumuueckue cBoMcTBa Kpaxmaina. CTpoeHHE 3JIEMEHTApHOTO 3BEeHa IIEJLTIONIO3bI.
Biustaue crpoeHuss moauMepHOW 1ienu Ha (U3HYECKHE M XUMHUYECKHE CBOMCTBA
1etoio3el. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: AIlETATHOM IIENKE, BUCKO3E.
Haxoxnenue B npupone u Omosiornueckas pojib meiiTioio3bl. CpaBHEHHE CBONCTB
Kpaxmaja ¥ LeJIJTI0JI03bI

KOHCIICKT

Jlabopamopnwie pabomot

77-78

O3HakoMJieHHE C (U3MUYECKUMMU CBOWCTBAMHU TJIIOKO3bl (amTeuHas YIMaKOBKa,

Odopmuts
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tabnetku). Kucnotuelif  rugponms  caxapo3bl. 3HAKOMCTBO € oOpasliaMu OT4YeT
nonucaxapuaoB. OOHapyXeHHEe KpaxMajia ¢ IOMOIIbIO KAYeCTBEHHOM peakiiy B
Meje, xyiebe, Horypre, MaprapiuHe, MaKapOHHBIX U3JISNHUIX, Kpynax
Tema 1.11. Cooepoicanue yueonozo mamepuana
AMWHBI, 79 Knaccudukanust u nsomepusi aMunoB. [lonsitie 06 amunax. [lepBuunbie, BTOpUYHbBIE O.1 c. 154-
AMHHOKHUCIIOTE, U TpeTuuHble aMuHbl. Kitaccudukaius aMHHOB 110 TUITY YIJIEBOJOPOJHOTO pajnKaia 158
T, Y YHUCITYy aMUHOTPYIII B MOJIEKYJIE.
80 ['omosnoruueckue psapl MpeaesbHBIX alu(aTHYECKUX W apoOMaTHYeCKHUX aMHHOB,
M30MEpHsl U HOMEHKJIATypa
81 XVUMHUYECKHE CBOMCTBA aMHUHOB. AMMHBI KaK OpraHUYECKHME OCHOBAaHMS, WX 0O.1¢.178-
CpaBHEHHE C aMMHAKOM M JIPYTMMH HEOPTraHWYECKHMMH OCHOBaHUsAMH. CpaBHEHHE 184
XUMHUYECKHX CBOMCTB anu(aTuyeckux M apoMaTH4eckux amMuHoB. OOpa3oBaHue
aMuI0B. AHMIUHOBBIE KpacuTenu. [loHATHE O CHUHTETHMYECKHX BOJIOKHAX.
[Tommamu1pl ¥ TOMAMUIHBIE CHHTETUYECKHE BOJIOKHA
82 [IpuMeHeHne 1 moTydeHuE aMUHOB
83 AmuHOokucHOTHL. [loHSATHE 00 aMMHOKHCIOTaX, MX KiIacCU(UKaluus M CTPOCHHE. 0O.1. c.174-
Onruueckas u3oMmepus o-aMHHOKHCIOT. HomeHknaTypa amuHokucior. [lentumaHas 180
CBSI3b
84 CuHTeTHYeCcKHe BOJIOKHA: KampoH, sHaHT. Kmaccudukarnus BosokoH. Ilomydenue
AMHHOKHUCIIOT, UX IPUMEHEHHE U Onosornyeckas pyHKIus
85 benku. benku kak mpupoaHsle nonumepsl. IlepBuyHas, BTOpU4YHAs, TpeTUYHAs U 0O.1. c.180-
YeTBepTUYHAsl CTPYKTYphl OenkoB. XHMHUECKHE CBOWCTBAa OEJIKOB: TOpPEHUE, 187
JIeHaTypalys, THIPOJIN3, KaUeCTBEHHBIC (I[BETHBIC) PEAKIINU. .
86 benku xak kommoHeHT nuiu. [TpobieMa OeIKOBOTO TOJIOIAHUS U ITYTH €€ PEIICHUS
Jlabopamopnas paboma
87-88 OoOnapyxeHue O6enka B KypruHOM SIIIE B MOJIOKE 0(pOpMHUTH
OTYeT
Tema 1.12. Cooepotcanue yueonozo mamepuana
A3zoTcoaepxkaiiue
I'ereponukinueckue
COETUHEHUSI.
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HyxnenHnosbie

KHUCJIOTHI
89 Hyxneunossle kucnotsl. HykiienHOBBIE KMCIIOTHI KaK IPUPOIHBIE TOJIUMEPBHI. 0.1 c.190-
90 HyxneoTtuapl, ux crpoeHue 193
91 AT® u A1D, crpoeHume. 0.1 ¢.190-
92  BsaummomnpeBpalleHHEe U POJIb 3TOTO MpoIecca B MPUPOIE 193
KOHCIICKT
93 Ilonsrue JIHK u PHK. Crpoenue JIHK, ee mepBuuHass u BTOpUYHAs CTPYKTypa. KOHCIIEKT
Oco6ennoctu crpoenust PHK. Tunet PHK u ux 6uonorunueckue gynkiun. buocunres
Oenka B AKHUBOM KIIETKE
94  T'ennas unxeHepus u ouorexronorus. TpaHcreHHbIe (POPMBI PACTEHHI U JKUBOTHBIX
Tema 1.13. Cooepoicanue yueonozo mamepuana
buonornueckn 95  ®epmenrtsl. [lorsTue o gepMeHTax Kak 0 OMOJOTHYECKHMX KaTajiu3aTopax OeTKoBOH KOHCIIEKT
AKTHBHBIE npupoasl. OCOOEHHOCTH CTPOEHUS M CBOMCTB B CpPaBHEHUH C HEOPraHUYECKHMHU
COC/TMHCHHSI katanm3aTopamu. Kimaccudukanmst pepmMeHTOB.
96  OcoOeHHOCTH CTPOEHHSI U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh M 3()(HEKTUBHOCTE.
3aBUCHMOCTh AKTHMBHOCTH (pepMEeHTOB OT Temmepatypsl U pH cpenbl. 3HadeHue
(dbepMeHTOB B OMOJIOTHHU U TPUMEHEHHE B IPOMBIIIIJICHHOCTH
97 Buramunsl. [lonstue o Butammuax. Mx kmaccudukamus u obGo3Hauenue. Hopma KOHCIEKT
notpeOieHuss BUTaMMHOB. BonopacTBopumele (Ha npumepe ButamuHoB C, rpynnsl B u
P) u xupopactBopumbie (Ha mpumepe BuTamMuHOB A, D u E). ABuTamMuHO3HI,
TMIIEPBUTAMUHO3BI M THIIOBUTAMUHO3BI, UX MPO(UIaKTHKA
98 Topmonwl. IloHaTme O TOpMOHAaX Kak OHMOJOTUYECKH AaKTHUBHBIX BEIIECTBAX,

BBIMIOJIHSIIOLIUX ~ AHIAOKPUHHYIO  PETYJSLUI0  SKU3HEIEATEIbHOCTH  OPraHHu3MOB.
Krnaccudukanys ropMOHOB: CTEpOUIbI, TPOU3BOJHBIE AMUHOKHUCIIOT, MOJIUIENTHIHbIE
u OenkoBble TOPMOHBL OTAeNbHBIC TMPEACTABUTENH: ACTPAAMOT, TECTOCTEPOH,
WHCYJIUH, aJIpeHAJINH
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99

JlexapctBa. [ToHsiTHE O JIEKapCTBaX KaKk XUMHUOTEpPANEBTUIECKUX mpenaparax. Kparkue
UCTOPHYECKHE CBEJCHHS O BO3HHKHOBEHWUM W PAa3BUTHH XUMHOTEpamud. [ pymsi
JeKapcTB: Cyib(amMubl (CTPENTONNI), aHTUOMOTUKH (TICHUIWJUTMH), aHTUITUPETUKH
(actupuH), aHaTBreTUKN (aHATBIHH). MeXaHU3M JACHCTBUS HEKOTOPBIX JICKAPCTBEHHBIX
MpermapaToB, CTPOCHHE MOJIEKYJ, MPOTHO3UPOBAHHME CBOWCTB Ha OCHOBE aHalM3a
XHUMHAYECKOTO CTPOCHUS

100 AHTHOMOTHKHM, HMX KiIacCH(UKAIUs MO CTPOSHHIO, TUIy M CIEKTPY JCHCTBHUS.

be3onacHbie cr1ocoObl TpUMEHEHHUS, JIEKaPCTBEHHbBIE (hOPMBI

KOHCIICKT

CamocrosiTesibHast padora

CocrasiieHne Ta0IUIIbI
CocraBiieHHE KOHCIICKTa
CocraBieHne COOOIIEHNS
[ToaroroBka npe3eHTarui

Tmamuxa oomawHux 3a0aHUL

DKOJIOTUYECKHUE ACIEKTHI UCIIOIb30BaHUS YIJIEBOAOPOJIHOTO ChIPhS

Hcropust OTKPBITHS U pa3paOOTKU Ta30BBIX M HEDTIHBIX MECTOPOXKICHUH B Poccuiickoi
denepaunun

CuHTeTH4ecKe KayuyyKu: HCTOPHsI, MHOT00Opa3ue U MepCreKuBbI

ApoMaTndecKkue yriieBoAOpOIbl KaK ChIpbE JUJIsl IPOM3BOACTBA IECTULIUOB.

YrneBoibl M UX pOJIb B JKUBOW MPUPOJIE

CtpoeHue II0KO3bI: UCTOPUS Pa3BUTHS MPEACTABIECHUN U COBPEMEHHBIE BO33PEHUS
Pa3BuTHne caxapHoil mpoMbILIEHHOCTH B Poccun

Posb yrneBonoB B Moeii Oyaymiel npodeccuoHaIbHON AeATEIbHOCTH

DTaHOJ: BenuyJaiiiiee 6;1aro ¥ CTparHoe 3710

AJIKOTOJIM3M U ero npoduaakTHka

MypaBbpuHas KUCJIOTa B IPUPOJE, HAYKE U IPOU3BOJICTBE

Hcropus ykcyca

CrnosxHble 3(hUpbl U UX 3HAYEHUE B PUPOJIE, OBITY U MMPOU3BOJICTBE

Kupbl Kak IpOAYKT MUTAHUSI U XUMHUYECKOE ChIPhE

3ameHa )KMpPOB B TEXHUKE HEMUILEBBIM CHIPHEM

HexBaTtka npo10BoJIbCTBHA KaK riio0anbHas mpo0ieMa 4eIoBeuecTBa U Iy TH €€ PeIICHHS
CpencTBa rUrMeHbl Ha OCHOBE KHCIOPOACOAEPKAIINX OPraHUYECKUX COCTMHEHMI

35
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Cunrernueckue morouue cpeactsa (CMC): 10CTOMHCTBA U HEOCTATKU
AMMHUaK ¥ aMUHBI — OECKHUCIIOPOIHbIE OCHOBAHHUS
AHMJIMHOBBIE KPACUTENHN: UCTOPUS, TPOU3BOACTBO, IEPCIIEKTUBA

101-102 KonTpoasHasi padora Ne 1. 1
1
Paznen 2. OBLIASA U HEOPTAHUYECKAS XUMMUSA 103
Tema 2.1. Cooeprcanue yueonozo mamepuana
XuMHs — HayKa O 103 CocraB BemecTBa. XUMHUECKUE 3MeMeHTHI. CrOCOOBI CYIIECTBOBAaHUS XUMHUUYECKHX 1
BEIIECTBAX DJIEMEHTOB: aTOMBI, MPOCThIE W CIIOXKHBIE BEIIECTBA. BeliecTBa MOCTOSHHOTO U
MePEMEHHOTO COCTaBa 1 0.2.c.4-10
104 3akoH TmOCTOSIHCTBA  COCTaBa  BELIECTB.  BemecTBa  MOJEKYJSPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS
105 Hsmepenme BemiecTBa. Macca aToMOB W MOJICKYJ. ATOMHAas €IWHHMIIA MAcCCHhI.
OTHOcUTEIbHBIC aTOMHAsI U MOJIEKYJIsIpHAst Macchl. KOMMuecTBO BemecTBa U €AMHMIIBI €T0 | ]
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Hucino ABoraapo. MomsipHas macca. 0.3 cll-16
106  ArperatHble COCTOSIHUA BellecTBa. TBepoe (KpUCTaAIUIMYECKOe U aMOp(HOE), KUIKOE 1
U Tra3000pa3HOe arperaTHble COCTOSHUSI BeUIeCTBa. 3aKOH ABOTaJpo U €ro CIEACTBUS.
MonsipHblii 00beM BEIIECTB B Ta3000pa3HOM cocTOsTHUU. OOBbeTMHEHHBIN Ta30BbIi 3aKOH
u ypaBHeHue MeHnneneeBa — Knaneiipona
107  Cwmecwu BemiecTB. Paznuuus MeXIy CMECSIMU M XUMHYECKUMU COCTMHCHUSIMU 1 KOHCIIEKT
108  MaccoBas u 00beMHast JOJTU KOMIIOHEHTOB CMECH 1
Jlabopamopnas paboma
109-110  Owumcrka BemiecTB GUIBTPOBAHUEM, JUCTHIUIIIUEH U TIEpEKpUCTAIIM3ALMEH 1 oopMuTH
1 OTYeT
Tema 2.2. 111 Arom — cnokHas yactuia. JlokazarenbCcTBa CIOXKHOCTH CTPOCHUS aTOMa: KaTOJIHbIE U
CtpoeHne aToMa pPEHTreHOBCKUE JIy4dH, (HOTOdPGDEKT, paauoaKTHBHOCTh, AJIEKTposu3. IlmanerapHas 11 0.2. ¢.16-23
Mozenb atoma 3. Pesepdopaa KOHCIIEKT
112 Crpoenne atroma o H. bopy. CoBpemMeHHBIC TpECTaBICHUS O CTPOSHUHU aToMa
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113 CoctaB aToMHOr0 sapa. HyKJIOHBL: TPOTOHBI U HEUTPOHBI 0.2. ¢.23-26
114  V3oTombl U HYKJIUBL. Y CTOMYHBOCTH SIACP KOHCIIEKT
115  DnextponHas o06onouka aToMoB. IloHsTHE 00 OSIEKTPOHHOH opOHUTATH U
AJEKTpOHHOM oOnake. KBaHTOBBIE umcia: TyIaBHOE, OpOWTaNbHOE (ITOOOYHOE), 0.3 ¢c.24-31
MarHUTHOE M CIUHOBOE
116 Pacnipenenenrie  2JIEKTPOHOB 1O  SHEPreTHYECKUM YPOBHSAM, TMOAYPOBHSIM H
OpOUTAIISIM B COOTBETCTBHH C MPUHITUTIOM HAaWMEHBIIIEH SHepTur, mpuHIUIoM [laymmn
u npaBuwioM ['yHzia
117  DnexkTpoHHblE KOH(PHUIypalMM aTOMOB XHMHUYECKHX 3JEMEHTOB. BaineHTHbIE
BO3MO’XHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB 0.2. c.16-23
118  DnekTpoHHas KiaccU(UKAIUSA XUMHUUECKUX JIEMEHTOB: S-, P-, d-, f-a7eMeHThI
Tema 2.3. Cooepoicanue yueonozo mamepuana
Ilepuognueckuit 3akoH | 119  OTtkpeiTHE epuoanyeckoro 3akoHa J[. Y. MenaeneeBbiM 0.3c19-24
u 120  Ilepuoauueckuii 3aKOH U CTPOEHHE aTOMa
leprompraeckas 121  U3orombl. COBpeMEHHOE NOHSATHE XUMHUYECKOTO OJJIEMEHTa. 3aKOHOMEpHOCTh [
chcTeMa Mo3znu. CoBpemenHas popmynupoBka [lepuoaudyeckoro 3akoHa KOHCIIEKT
XAMITHCCKIX 122  Tlepuoauueckas cucremMa M cTpoeHHe aroMa. DHU3UYECKUH CMBICI MOPSIAKOBOTO
SJCMCHTOB HOMeEpa 3JIEMEHTOB, HOMEPOB I'PYIIIbI U NEPHOa
. . MenneneeBa
123  Ilepumomuueckoe HW3MEHEHHWE CBOMCTB JJIEMEHTOB: pajadyca aToMa; SHEPIrHH
WOHU3ALMK; DJIEKTPOOTPULIATEILHOCTU. [IpUuMHBI HM3MEHEHHs METAIMYECKUX U 0.3 ¢c.24-31
HEMETAJUTMUYECKUX CBOMCTB JIEMEHTOB B IpYIIax M MEPUOJaX, B TOM YHCIe OONbIINX U
CBEPXOOIBIIIX
124 3nauenne Ilepmognyeckoro 3akoHa u [lepHOAMYECKON CHUCTEMBI XHMHYECKUX
3JIEMEHTOB
JI. Y. MenneneeBa aJisi pa3BUTUS HAYKU U TIOHUMAaHUS XUMUYECKOW KapTUHBI MUpa
Jlabopamopuasa paboma
125-126 CpaBHEeHHUE CBOMCTB MPOCTHIX BELIECTB, OKCHIOB U THIPOKCHIOB JJIEMEHTOB oopMuTH
III mepuon OTYET

Tema 2.4.

Cooeprcanue yueonozo mamepuana
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CrpoeHue BemiecTBa 127 TlomstHe O XUMHYECKOM CBA3U. THIBI XUMHYECKHX CBSI3€H: KOBaJIEHTHAs, HOHHAs, 0.2 ¢.32-33
MeTaJlJIn4ecKasi U BOAOPOIHAS
128 KoBaneHTHas XUMHUYECKask CBSA3b
125 Vounas xumuueckas cBs3b. KpaitHuii ciyuyail KOBaJICHTHOH MOJSPHON CBsi3u. MeXxaHu3m 0.2 ¢.33-39
o0pa30BaHMsI HOHHOU CBSA3U
126 HoHHBIC KPUCTAIIMYECKHUE PEIICTKU U CBOMCTBA BEUIECTB C TAKMMH KPUCTAILIIAMHU
127 Metannuyeckas XuMHUYecKas CBs3b. OCOOBI THIT XUMUUYECKON CBSI3H, CYIIECTBYIOIIHMA
B METaJJIax W cIuiaBax. Ee oTIMYMSA U CXOACTBO C KOBAJECHTHOW W MOHHOM CBA3SMM.
CBolicTBa METAUIMYECKON CBSI3M. MeTaluInuecKue KPUCTAIMYECKUE PEIIETKU U 0.2. 40-45
CBOICTBA BEIIECTB C TAKMMH KPHUCTAJIIAMHU. } KOHCIICKT
128 Bopopomnas XuMHYecKas CBs3b. MexaHu3M oOpa3oBaHHMs TakoW CBs3H. Ee
KIIACCU(UKALIUSA: MEXMOJIEKYJSIpHAsSST W BHYTPUMOJICKYJISIPHAs BOJOPOJHBIC CBS3H.
MonekynsipHble KpPUCTAJUIMYECKHE PEIIeTKH JIi 3TOro Tuma cBa3u. dusmueckue
CBOMCTBA BELIECTB C BOJOPOJHOM CBA3bI0. bronorndeckas poib BOOJOPOAHBIX CB3€EH B
OpraHHu3aIH CTPYKTYp OMONOIMMEpPOB
129 KowmmiekcooOpa3oBanue. IIoHsATHE 0 KOMIUIEKCHBIX coenuHeHusX. KoopanHanmonHoe KOHCIIEKT
YHCIIO KOMILIEKCooOpa3oBaTes
130 BuyTpeHHSS U BHEHIHAA cepa KOMITJIEKCOB
Jlabopamopnas paboma
131-132 B3anMoeiicTBe MHOTOATOMHBIX CITUPTOB C (PEITMHTOBOM KHUIKOCTBIO. 0hOpMHTH
KauecTBenHnbie peakiuu Ha noHBI Fe2+ u Fe3+ OTYET
Tema 2.5. Cooepotcanue yueonozo mamepuana
ITonnmepst 133 Heopranmueckue momumepsl. [lomumepsl — mpocThie BeIIeCTBA € aTOMHOMU 0.1 c.193-
KPUCTAIJIMYECKON pEIIeTKON: aJUIOTpPONHbIE BHJIOM3MEHEHHUs yriepoaa (anamas, 209
rpadur)

134 Munepansl u TopHBIC TOpoasl. Cepa miacTudeckas. MuHepalbHOE BOJIOKHO — acOecT.
3HayeHWe HEOPraHWYEeCKUX MPUPOJHBIX TMOJIUMEPOB B (OPMHPOBAHUU OJHOM U3
T'COJIOTMYECKUX 000J109eK 3eMIT — IUTOCHEPHI
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135 Oprannveckue noiaumepsl. CrocoObl UX TOJMYYEHHS: PEAKUUU TMOJIMMEPU3ALUU U
peakuu TNoJuKoHACHcAH. CTPYKTYphl MOJMMEPOB: JHHEHHBIC, Pa3BETBICHHBIC U
MPOCTPAHCTBEHHBIE

136 CrpykTypupoBaHHE TIOJIUMEPOB: BYJIKaHMU3AIUs KAaydyKOB, JyOJICHHE OCIKOB,
OTBEP)KICHUE TOJIMKOHJCHCAIIMOHHBIX MONUMEpoB. Kitaccudukamnus moaumMepoB 1o
pa3IMYHBIM MPU3HAKAM

0.2. ¢.193-
203

Jlabopamopuasa paboma

137-138  OsnakomieHHe ¢ OOpasllaMu IJIacTMAacc, BOJOKOH, KaydyKOB, MHHEPAJOB U
ropubix mopon. IIpoBepka mmacTMacc Ha 9JIEKTPUYECKYIO IPOBOAUMOCTH,
TOpIOYECTh, OTHOUICHUE K PACTBOPAM KHCJIOT, IIEIOYEH U OKUCIUTEICH

oopMuTH
OTYeT

Tema 2.6.
JlucriepcHbIe CUCTEMBI

Cooepotcanue yueonozo mamepuana

139 Tlomarme o ngucmepcHbIXx cucreMax. Kraccudukamus ADUCHEPCHBIX CHCTEM B
3aBHCHMOCTH arperaTHoOrO COCTOSHUS JUCIIEPCUOHHON Cpelbl M AUCIIepcHON (asbl, a
TaKKe 1Mo pa3Mepy uX 4acTHIl. [ pyOoauciepCHbIC CUCTEMBI: IMYJIbCUH U CYCTIEH3UH

140 ToHkoaMCIIEpCHBIE CHUCTEMBI: KOJUIOWJIHBIE (30JI1 W TelW) U WCTHHHEIC
(MoneKyIsIpHBIe, MOJEKYJISIPHO-UOHHBIE W HWOHHBIC). Koarymsuuss B KOJUIOMIHBIX
pacTBopax

0.2.¢.74-79

141 3naueHue AUCTEPCHBIX CHCTEM B KUBOW M HEKWBOU MPHUPOJE U MPAKTUUECKON KU3HU
YeloBeKa. OMYJIbCHH M CYCIICH3MH B CTPOUTENHCTBE, MUINEBONM W MEAMIIMHCKOU
MIPOMBIIIJIEHHOCTH, KOCMETHKE

142 buonornyeckue, MEIUIUHCKHE M TEXHOJOTMYECKHE 30/d. 3HAUYEHHE Tejled B
OpraHM3alii  >KMBOMl  Marepuu. buonoruueckue, mHIIEBbIE, METUIUHCKUE,
KOCMETHYECKHE T'elln

KOHCIICKT

Jlabopamopnas paboma

143-144  TlomyueHnwue cycrieH3uu cepbl U Kanudomu. [TomyyeHne sMynbcun pacTUTEIHLHOTO
Macina u Oenzona. [lomyuenue 3oms kpaxmana. [lomyueHue 3075 cepbl U3
THOCYJIb(aTa HATPH

oopMuTH
OTYeT

Tema 2.7.

Cooepotcanue yueonozo mamepuana
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XUMHUYECKUE PEAKIIUU

145

146

Knaccupukanuss XMMUYECKUX PEaKLUi B OPraHWYeCKOM M HEOPraHMYECKOW XUMHH.
[ToHsiTHE 0 XMMHUUYECKOH peakiuu.. Peakuuu, naymye ¢ "3MEHEHHEM COCTaBa BEIIECTB:
M0 YHUCIYy W XapakTepy pearupyrommx H o0pa3yromuxcs BeUecTB (pa3ioxKeHHS,
COEMHEHMS, 3aMeIleHUsl, OOMEHAa); IO MU3MEHEHHUIO CTENEeHEW OKUCIICHHUS 3JIEMEHTOB
(OKMCIUTENBHO-BOCCTAHOBUTEIbHBIE u HEOKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE
pPEeaKIIim)

Knaccudukanus no rerioBomy 3¢ dekty (3K30- M 3HAOTEpMHUUECKHUE); 110 (aze (roMo-
Y TETEPOTeHHBIC); 110 HAINPaBJIEHUIO (00paTUMbIC U HEOOPATUMBIE); TTO UCIIOJIb30BAHUIO
KaTalu3aropa (KaTaIUTUYEeCKUE M HEKATATUTUYECKUE). IO MEXaHU3My (paauKalbHbIE,
MOJIEKYJISIPHBIE U HOHHBIE)

0.2.¢.52-60

147

148

BeposATHOCTD NMpPOTEKAaHMWsT XUMUYECKUX peaKkUuil. BHYTpEHHsAs dHEprus, SHTaJIbIINS.
TennoBoit 3phekT XuMUIECKUX peakiuid. TepMOXUMHUUECKUE YPAaBHCHHS

CranpmapTHas HTaIbINS peakuuil 1 oOpa3zoBaHus BemecTB. 3akoH ['. U. I'ecca u ero
CHEACTBUSI. DHTPOIHUS

KOHCIICKT

0.2. ¢c.54-58

149

150

Ckopocth xumuueckux peakuuid. [lonsatue o ckopoctu peakunuii. CKOpocTh ToMoO- U
TFEeTEPOTeHHOM peaklMu. JHEPrys aKTUBAIUU

@akTopsl, BIMAIOIIME HAa CKOPOCTh XMMMUYECKOW peakumu. IIpupona pearumpyrommx
BemecTB. Temmeparypa (3akon Bant-T'odda). Konmenrpamms. Kartammzatopsl wu
KaTajau3: TOMO- M TE€TEPOreHHBbIH, UX MexaHu3Mbl. (DepMEHTBI, UX CpaBHEHHE C
HEOPraHWYECKUMH KaTaJIM3aTOPaMHU. 3aBUCUMOCTb CKOPOCTH PEAKIUM OT MOBEPXHOCTU
COIIPUKOCHOBEHHSI pEarupyonux BELECTB

0.2. ¢.60-65

151

152

OOpatuMOCTh XMMHUYECKMX peakIui. XuMuueckoe paBHoBecue. [loHsTHe o
XUMHWYCECKOM PaBHOBCCHHU. PaBHoBecHBIC KOHIICHTpAaluu. HHHaMI/I‘IHOCTB
XUMHYECKOT'O PAaBHOBECHS.

q)aKTOpr, BJIMAIOIIMEC Ha CMCIICHHUC PaBHOBCCHUA: KOHICHTpaUuWsa, OaBJICHHUC,
temriepatypa (mpuniun Jle [llaTennbe)

0.2.¢c.65-71

Jlabopamopuasa paboma

153
154

Bnusinue TemnepaTyphl M KOHIIGHTPAIIMU Ha CKOPOCTh XUMHUYECKOM peakuuu
3aBUCHMOCTh CKOPOCTM peaklMu OT Karanu3aropa. Karanu3 romMoreHHbIH,

TreTEepOreHHBIN, PEepPMEHTATHBHBIN

0(pOpMHUTH
OTUET

Tema 2.8.

Cooeprcanue yueonozo mamepuana
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PactBops!

155

156

[Tonsatue o pacrBopax. PuU3MKO-XUMHUYECKass NPHUpPOAA PACTBOPEHUS U PAaCTBOPOB.
B3anmoneiicTBie pacTBOpHUTENST M PACTBOPEHHOTO BellecTBA. PacTBOpHUMOCTH
BEIIECTB.

CniocoObl BbIpaKeHHsI KOHIIEHTPAllMU PacTBOPOB: MaccoBasi JOJS PAcTBOPEHHOIO
BelleCTBA (IIPOLICHTHAs), MOJISIpHAsI

0.2.¢.74-80

157

158

Teopust 3AEKTPOIUTUUECKON aucconHanuu. MeXaHu3M OHCCOIMAllMM BEUIECTB C
pa3IMYHBIMU THIAMU XHMHUYECKUX CBsi3ed. Bkian pycckux ydeHbIX B pa3BUTHE
MPEACTABICHUN 00 JJICKTPOJUTHYECKON aucconuanur. (OCHOBHBIE TOJOKECHHUS
TEOPUH  DBIEKTPOJUTUYECKOW  auccouuanuu. CTeneHb  JIEKTPOIUTHUYECKOM
JUCCOIMAITU U (haKTOPHI €€ 3aBUCUMOCTH. CHUITBHBIE M CPETHUE DIICKTPOTUTHI
Hucconmarnust BoAael. Bomopomsslii mokaszarens. Peaknwm oOMeHa B BOJHBIX
pacTBOpax 3JIEKTPOJIUTOB

0.2.¢.83-90

159

160

I'upponus kak oOMeHHbIN mnpouecc. HeoOpaTHMBI THAPONIM3 OpPraHUYECKHX H
HEOPraHWYECKUX COCOUHCHMM M €ro 3HA4Y€HUE B IPAKTUYECKOU JEATCIBHOCTH
YeJI0BeKa

OOpaTUMbIi THAPOIU3 COJICH

0.2.¢.93-98

161

162

Crynenuatsiii rugponus. IlpakTuueckoe mpuMeHeHHME Truaponusa. [ uaponns
OpraHWYECKUX BeIIecTB (OETKOB, )KUPOB, YIIEBOAOB, MOJUHYKICOTHI0B, AT®) 1 ero
OMOJIOTHYECKOE U MTPAKTUYECKOE 3HAUCHHE

OwMbuTeHHE )XKUPOB. Peakius stepudukanmum

0.2.¢.93-98

Jlabopamopuasa paboma

163-164  IIpuroroBieHne paCTBOPOB Pa3IUYHBIX BUIOB KOHIICHTPAIIUN

0(pOpMHUTH
OTYeT

Tema 2.9.
OKHUCITUTEITHFHO-
BOCCTAHOBUTCIILHBIC
peaKkiuu.
DNEKTPOXUMHUECKHE
MPOIIECCHI

Cooeprcanue yueonozo mamepuana

165

166

OKUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CTeneHb okucienus. Boccranourenu
n okuciauTean. OKHUCIEHNE U BOCCTAHOBIICHHE.

Baxneiime OKHCIWTECIM W BOCCTAHOBUTENIH. BoccTaHOBHTENILHBIC CBOWMCTBA
METAJIJIOB — IPOCTHIX BEIIECTB

0.3 c. 98-102

Cooeprcanue yueonozo mamepuana
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167  OxwucIUTENbHBIE U BOCCTAHOBUTEIHHBIC CBOMCTBA HEMETAIIJIOB — MPOCTHIX BEIIECTB. KOHCIIEKT
168 OxucauTenbHble ¥ BOCCTAHOBHTEIIBHBIC CBOWCTBA BEIIECTB, OOpa30BaHHBIX
DJIEMEHTAMH B IIPOMEKYTOUHBIX CTETICHSX OKHCIICHUSI.
169 Knaccuduxamnus OKHCIIATEIFHO-BOCCTAHOBUTEIBHBIX peaKIuii. Peaxun 0.2.¢. 99-
MEXATOMHOTO W  MEXMOJIEKYJISIPHOTO  OKHCJICHHS-BOCCTAHOBICHUS.  Peakiumn 105
BHYTPHUMOJIEKYJISIPHOTO OKHCIIEHUS-BOCCTAHOBJICHHUS
170  Meroasl COCTaBJIEHUS YpaBHEHHH OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
MeTo 37eKTpOHHOTO OajtaHca
171  Xwumuueckue UCTOYHUKHU TOKA. DJIEKTPOJHBIE TOTEHIIUAIBI. KOHCIIEKT
172 Psanm  craHgapTHBIX — DJIGKTPOJAHBIX — TMOTEHIUAIOB  (DJECKTPOXUMHYECKUH P 0.2 c. 104-
HanpsHKEHUH METaJIJIOB) 108
Tema 2.10. Cooeprcanue yueonozo mamepuana
Knaccudukamms 173  Knaccudukanuss HEOPraHMYECKHUX BemiecTB. [IpocThle W  CIOKHBIE BEIIECTBA. KOHCIIEKT
BemecTs. IIpocThie Oxcunel, ux knaccudukanus. [ uapokcusl (OCHOBaHUS, KUCIOPOACOACPKAIINE KUCIOTHI,
BeIleCTBA aMmdoTepHbIe TUAPOKCHUIBI).
174  Kucnotsl, uX Ki1accupUKAIHSL.
175 Oxcuapl M THAPOKCHUIB METAJIOB. 3aBUCUMOCTH CBOWCTB 3THX COCAMHEHUH OT KOHCIIEKT
CTETICHEU OKUCIICHHS METaJLJIOB. 0.2.¢.119-
176  3HaueHWe METa/IOB B MPUPOJIC U KU3HH OPTAHU3MOB 124
177  Koppozus meramnos. [lonsTue koppo3uu. Xumudeckast KOppo3Husl. KOHCIIEKT
178  Dnexktpoxumudeckas kopposus. CriocoObl 3alUThl METAIJIOB OT KOPPO3UHU
179  OO6mme cnocoObl MONY4YEHHS METaUIoB. MeTayibl B mpupoje. MeTtauryprus u ee 0.2.c.119-
BUJBI. IIUPO-, TUAPO- U SJICKTPOMCTAILIIYPIUsl. 120
180  DnekTponm3 paciyiaBOB M PaCTBOPOB COCAMHEHUN METAIOB M €r0 NMPAKTHYECKOEe
3HAUCHUE
181 Hemeramnel. Tlonoxenue HemeramwioB B Ilepuommdeckoit cuctemMe, O0COOCHHOCTH 0.2.¢c.162-
CTPOCHHS X aTOMOB. 166
182  DnekTpooTpHUIIATEeIHLHOCTD.
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CamocrosiTesibHast padoTa 00y4arOIIUXCs
CocrasiieHue TaOJIHIbI
CocraBicHrE KOHCIICKTa
CocrasiieHue coOOIEHUS
[Togroroska npeseHTanui

Temamuxa OoMautHux 3a0aHul
Posib MeTaIIOB B HCTOPUM YENOBEYECKOW LIMBUIIN3ALUN
Hctopus oTeuecTBEHHONW YEPHON METAJLTYPrUU o5 3
Hcropus oTeuecTBEHHON LIBETHOW METAJUTYyprUu
CoBpEeMEHHOE METAIUTYPrUYeCKO€e MPOU3BOICTBO
CrienmuanbHOCTH, CBS3aHHBIE C 00pabOTKON METasIoB
Ponp MeTaJioB U CIUIAaBOB B HAYYHO-TEXHUYECKOM IIporpecce
Koppo3zus MeTaiioB u criocoObl 3alUThl OT KOPPO3UHU
WNuepTHBIC MK 61aropoIHBIC Ta3bl
Poxxnmaroniye coau — rajoreHsl
Hctopust mBeACKONW CIUYKH

Jlabopamopuasa paboma

183-184 BzaumopeicTBHE METAINIOB C PACTBOPAMH KUCIIOT U COJICH. 1 0(pOpMHUTH
1 2 OTYET
Tema 2.11. Cooeporcanue yueonozo mamepuana
OCHOBHBIE KJIACCHI
HEOpPraHuYeCKuXx
COeIMHEHUN
185 Oxkcuapl. HeconeoOpasyrorue u cosieoopas3yroniiue okcubl. KucioTHbie OKCHIBI, KOHCIIEKT
HUX CBOMCTBA. 1
186 OCHOBHBIE OKCHJIBI, UX CBOMCTBA. AM(DOTEPHBIC OKCHJIBI, KX CBOHCTBA. 1
1
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187

188

Kucnorel opranmueckue u Heopranuyeckue. Kuciorsl B cBeTe TeOpUH
BJIEKTPOJIUTUYECKON ucconranuu. KucioTsl B CBETE€ NPOTOIUTUUECKON TEOPHUU.
Knaccudukanus opraHHueCKUX ¥ HEOPraHUIECKUX KHUCTIOT.

OO6mme cBOWCTBA KHUCIIOT: B3aUMOJCHCTBHE OPraHWYECKUX M HEOPTaHHMYECKHUX
KHCIIOT C METAJIJIaMH, OCHOBHBIMH U aM()OTEPHBIMH OKCUIAMH U THAPOKCUIAMU,
comssmu,  oOpazoBaHWe  CIOXKHBIX  3¢hupoB.  OCOOEHHOCTH  CBOWMCTB
KOHUEHTPUPOBAHHOM CEPHOM M a30THOW KUCJIOT

KOHCIICKT

189

190

OcHoBaHMs oOpraHuyeckue M HeopraHudeckue. OCHOBaHUS B CBETE TEOpPUU
ANEKTPOINTUYECKON nuccounanuu. OCHOBaHMSIT B CBETE IPOTOJUTHYECKON
teopun. Knaccudukanms opraHmdeckMX M HEOPraHWYECKMX OCHOBAHUH.
XHUMHUYECKHE CBOMCTBAa IIENOYEM M HEpPacTBOPUMBIX OcCHOBaHMil. CBoiicTBa
OECKUCIOPOAHBIX OCHOBAaHMI: aMMHaka U aMUHOB. B3auMHOE BiIMsIHUE aTOMOB B
MOJIEKYJIE aHUJIMHA

AmdoTrepHble OpraHM4eckMe M HEOpPraHWYecKHe CcoeAuHeHUs. AMQOoTepHbIe
OCHOBAaHHSI B CBETE IPOTOIUTHYECKOW Teopuu. AMGMOTEPHOCTh OKCHIOB U
TUAPOKCUIOB IEPEXOJHBIX METAJUIOB: B3aUMOJEHCTBHUE C KHUCIOTAMH U
eI0yaMu

KOHCIICKT

191

192

Comu. Knaccudukanus u XuMA4ecKre CBorcTBa cosieir. OCOOEHHOCTH CBOMCTB COJICH
OPTraHUYECKUX U HEOPTraHUYECKUX KUCIOT

['eneTndeckass CBsA3b MEXIYy KJacCaMHM OpPraHMYECKHX M HEOPraHMYECKHUX
coequHeHu. [loHsATHE O TEHETHYECKOM CBA3M MW TEHETUYECKUX pAdax B
HEOPTraHWYECKOW U OpTaHUYeCKOW XUMHUHU. [ eHeTHYeCKre psAIpl MeTallIa (Ha IpuMepe
KaJbIMA U XKelle3a), HeMeTaia (Cepbl U KpeMHHUS), IIEPEXOTHOTO dJIEeMEHTa (LIMHKA).
['eneTndeckue psAbl U TEHETUYECKAs CBSA3b B OPraHMYECKOW XUMUU. ENMHCTBO Mupa
BEIIIECTB

KOHCIICKT

Jlabopamopnas paboma

193-194 Peakuuu, uaymmue ¢ oOpa3oBaHUEM OCaJKa, ra3a WA BOJbI JJII OPTaHUYECKUX U

HCOPTaHUYCCKUX KHUCJIIOT

0(pOpMHUTH
OTUET

Tema 2.13.

Cooepotcanue yueonozo mamepuana
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XUMUS B )KU3HU

OobmecTBa
195 XuMHS M TPOU3BOACTBO. XHMMHUYECKas IPOMBIIIJIEHHOCTh W XHMHUYECKHUE 0.2 c. 192-
TexHOJIOTHH. ChIpbe JIJIs1 XUMHYECKOW MPOMBIIIJIEHHOCTH. 199
196 Boga B XUMUYECKOW  MPOMBIIIJICHHOCTH. OJHEPruss M  XUMHYECKOTO KOHCIHEKT
MIPOM3BO/ICTBA.
197 HayuHble npuHIMIBI XUMHUYECKOTO TPOU3BOICTBA. 3alIUTa OKPY>KaOILIEH Cpelbl U 1
oXpaHa TpyJa IpH XUMHIECKOM MTPOU3BOICTBE.
198 OcCHOBHBIE CTaIuUM XHMMHUYECKOTO Mpou3BoAcTBAa. (CpaBHEHHE IPOU3BOJICTBA
aMMHaKa M METaHoJIa
199 XuMHsT B CEITbCKOM XO35MCTBE. XHUMHU3AIMS CEIbCKOTO XO35HUCTBA M €€ 0.2 c. 199-
HanpaBjieHus. PacTeHuss W 10YBa, MOYBEHHBIM MOTJIOMIAIOIINA KOMILICKC. 209
Y no0peHus 1 ux KiacCupuKarus. KOHCIHEKT
200 XWMHYECKHE CpEeACTBA 3aIlMThl pacTeHuid. OTpUIaTeNbHBIE TOCIEICTBHS
MIPUMEHEHHUSI IECTUIIUIOB U 60ph0a ¢ HUMH. XUMHU3AIUS )KUBOTHOBOICTBA
201 XUMHS U DKOJOTHsA. XUMHUYECKOE 3arps3HeHUE OKpyKaromen cpeapl. OxpaHa
ruapochepsl OT XUMUIECKOTO 3arpsi3HEHUSL. 1
202 Oxpana mTOYBBI OT XHUMHYECKOro 3arpsi3HeHHs. OxpaHa arMochepsl OT
XUMHYeCKoro 3arpsisHeHus. OxpanHa ¢uopsl u  QayHbl OT XHUMHYECKOTO
3arpsi3HEHUs. BUOTEXHOMOTHS U TeHHAass WH)KEHEPHS
203 XuMUs ¥ OBCEIHEBHAs KU3Hb YejoBeKa. JloMamrHssa anTeka. MOIOIIKE W YUCTAIINAC 0.2 ¢c. 209-
cpeactBa. Cpencra 60pbObI ¢ OBITOBBIMUA HACEKOMBIMH. 214
204 CpencTBa TMYHON TUTHEHBI 1 KOCMETHUKH. KOHCIIEKT
205  Xwumwus u num@a. MapKUpOBKH YIMaKOBOK MUIIEBBIX U TUTHEHHUYECKUX MPOIYKTOB U
YMEHHE UX YATATh. 1
206  DxoJyiorus KHIMINA. XUMHUS B T€HETHKA YeI0BeKa
Jlabopamopnas paboma
207-208 OsznHakomyIeHHE C KOJUICKIMEH yAoOpeHud W mnectunuaoB. O3HaKOMJICHHE C | ‘ 2 bopMHTH
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o0pa3iaMu cpecTB OBITOBOM XMMHHU U JIEKAPCTBEHHBIX MPETIapaToB

OTUCT

CamocrosiTesibHast padoTa 00y4arOIIUXCs

CocrasiieHne Ta0IUIIbI
CocraBlieHHE KOHCIICKTa
CocraBieHne COOOIIEHNS
[ToaroroBka npe3eHTarui

Temamurxa 0omawHux 3a0aHuil

['pyboaucriepcHbIe CUCTEMBI, MX KJIACCU(UKAIINS M UCIIOIB30BaHNE B TPO(PECCHOHATIBHON

JeATEIbHOCTH 155

Kocmernueckue remam

[IprMeHeHue CyCreH3uil U IMYJIbCUN B CTPOUTEIIbCTBE

MuHepalsl ¥ TOPHBIE TIOPOIBI KAK OCHOBA JIUTOCHEPHI

PacTBOpBI BOKpYT HAcC

Bona kak peareHT 1 Kak cpeia JUisi XMMHUYECKOTro mpolecca

Tumnsl pacTBOPOB

Kuznub u gestenbHocth C. AppeHuyca

Bxraa 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH JICKTPOIUTHYECKON TUCCOUALAN
CamocrosiTesibHast padoTa 00y4arOIIUXCs

CocrasiieHne Ta0IUIIbI

CocraBiieHHE KOHCIIEKTa

CocrasiieHue cooOeHus

[ToaroroBka npe3eHTarui 15
Temamuxa domawinux 3a0aHuti

Posib MeTamIIOB B UCTOPUM YENOBEYECKOW LIMBUIIN3ALIUN

Hctopus oTeuecTBEHHOW YEPHON METAJLTYPrUH

Hcropus oTeuecTBEHHON LIBETHOW METAJULYyprUuu

CoBpeMEHHOE METATYPTHUECKOE MPOU3BOJACTBO
CamocrosiTesibHast padora

CocrasiieHue TaOJIHIbI 15

CocraBiieHue KOHCIIEKTa
CocrasiieHue cooOIEHUS
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[Togroroska npeseHTanui
Temamura 0OMaWHUX 3a0aHUll

Posxnmaromniye cojm — rajioreHsl.
Wctopus mBeACKOW CIUYKH

WueptHble uiu 6J1aropoHbIE Ta3bl.

209- 211 KonrtpomnsHas pabora Ne 2

Bcero
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3.4. XapakTepucTHKa OCHOBHBIX BUJ0B y4eOHOI 1eATeJIbHOCTH 00y4al0IIUXCs

Conep:xanue 00yyeHust XapakTepucTHKA OCHOBHBIX BU/I0OB JIeATEJIbHOCTH 00y4al0MIUXCS
(Ha YypOBHe YUeOHBIX JAeilCTBUII)

Baxkneiimine XMMHYECKHe | o VYMCHHME JaBaTh ONPEACICHHE W ONCPUPOBATH  CIIECAYIOMHMH

NMOHATHUSA XUMHUYCCKUMU TTOHATUAMU: BEOICCTBO, XUMHUYECKHI 9JICMCHT, aTOM,
MOJICKYJIa, OTHOCUTCIBHBIC aTOMHasd W MOJICKYJIsIpHasd MacChbl, HOH,
AJUIOTPOITHA, HN30TOIIbI, XHUMHNYCCKaA CBA3b,

JIEKTPOOTPUIATEIFHOCTD, BAJIGHTHOCTh, CTENICHb OKUCIICHHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIH 00beM Ta3000pa3HBIX BELIECTB,
BEIIECTBA  MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTPOCHHUS,
pacTBOpBI, 3JEKTPOIUT M HEIJIEKTPOIUT, 3JIEKTPOIUTHYECKAS
JMCCOLMANNs, OKHCIUTEIb M BOCCTAaHOBUTEIb, OKHCICHHE U
BOCCTaHOBJICHHE,  TemJIoBOM  3ddekr  peakmuu,  CKOPOCTh
XMMHYECKOW  peakIuH, KaTalu3, XHMHUYECKOE paBHOBECHE,
YIJIEPOOHBIA  CKeneT, (YHKIHOHAJIbHAs TpyNNa, H30MEpHs,
TOMOJIOTHUSI

OcHoBHbIE TEOPUM XHMHMHM | ¢  VYCTaHOBKAa 3aBUCHMOCTH CBOWCTB XHMHYECKHX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3yIOIINX UX XUMUYECKUX PIIEMEHTOB

e XapakTepuCTHKA Ba)XHEHUIIMX THUIIOB XUMHUYECKUX CBS3EH U
OTHOCHUTEJIbHOCTH 3TOU TUIIOJIOTUHU

e (OObscHEHHE 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa H
CTPOEHHUSI KPUCTAIUIMYECKHUX PEIIETOK

e  @DopMyIHMpOBKAa OCHOBHBIX MOJOKEHUN TEOPHUH BJIEKTPOIUTUUECCKON
JACCOLMAlMA Y XapaKTEpUCTHUKA B CBETE€ ATOM TEOPUM CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COETMHEHUIN

e @OopMyIMpPOBKAa OCHOBHBIX TIOJIO)KEHUH TEOPUH XHMHUYECKOTO
CTPOCHUSI OPraHMYECKUX COCAUHEHUNW U XapaKTEpUCTHKA B CBETE
3TON CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHMI

BaskHeiiimme Bemecrsa | o XapakTepHCTHKAa COCTaBa, CTPOCHUS, CBOMCTB, IOJYyYCHHS H
U MaTepHajbl npuMeHeHus BakHenmmx MerawioB (IA u II A rpymnm, anromMuHus,
JKene3a, a B EeCTEeCTBEHHO-HAyYHOM TMpoduiae W HEKOTOphIX d-
3JIEMEHTOB) U UX COCAMHEHUI

e XapakTepuUCTHKa COCTaBa, CTPOCHMS, CBOICTB, TIIOJyuYeHHUS U
npuMeHeHus BaxHenmux HemerawioB (VIII A, VIIA, VIA rpynm, a
Takke azora u ¢ocdopa, yriepoga W KpeMHHS, BOJIOPOJA) U UX
COCIMHEHUN

e XapakTepuUCTHKa COCTaBa, CTPOCHMS, CBOICTB, TIIOJy4YeHHUS U
OPUMEHEHHUs BAXKHEMIIMX KIJIAcCOB YIJIEBOJOPOAOB  (QJIKaHOB,
IIUKJIOAIIKAHOB, aJIKEHOB, QJKMHOB, apeHOB) M WX Hauboiee
3HAYMMBIX B HAPOJHOXO3AHCTBEHHOM ILJIaHE ITPECTaBUTENIEH

e AmnHanoruyHas XapakTepUCTHKA BaXKHEUIIINX MMPEICTaBUTEIEH

® JIpyr'uX KJacCOB OPraHMYECKHUX COEAMHEHUIl: METaHoJa U 3TAHOJIA,
CJIOKHBIX 3(HUPOB, JKUPOB, MBUI, albJIeru0B ((hopMaNbIeTUIOB U
areTajgbleruia), KETOHOB  (ameroHa), KapOOHOBBIX  KHCJIOT
(YKCyCHOM  KHMCJOTBI, JUIsl  €CTECTBEHHO-HAY4YHOTO  Npoduis
IpeACTaBUTeNIe  APYrMX KIAccOB  KUCIOT), MOHOCaxapHa0B
(TJII0KO3B1), AUCaXapua0B (caxapo3bl), MOJMCAXapUIOB (KpaxMana 1
LIEJUTI0JIO3b]), aHWJIMHA, AMHUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
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CUHTCTUYCCKHX BOJIOKOH, KAYYYKOB, IJIACTMACC

XUMHYECKHH SI3BIK
M CMMBOJIMKA

Hcnonp3oBanue B y4eOHOW M TpOQecCHOHATBHON IesITenbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKH

Ha3panue  W3y4eHHBIX  BEMIECTB MO  TPUBHAIBHOM  WIIU
MEXIYHAPOJAHOW HOMEHKIAType M OTPAKEHHE COCTaBa ITHUX
COEIMHEHUH C MOMOIIBI0 XUMUUECKUX (HOopMyIT

OTpakeHHEe XUMHUYECKUX TIPOIECCOB C TMOMOIIBIO YpaBHEHUU
XUMHYECKHUX pEaKL Ui

XuMHYeCcKHe peakunuu

OOBsiCHEHHE CYIIHOCTHM XMMHMYECKHX mpoueccoB. Knaccudukanms
XMMHUYECKHUX PEaKIMH MO pa3IMYHbIM MIPU3HAKAM: YHCIy U COCTaBYy
MIPOJIYKTOB M PEareHToB, TeIIoBoMY 3(dekTy, HarpaBieHuto, dase,
HAJIMYUIO  KaTajlu3aTopa, W3MEHEHUIO0 CTENEHEW  OKUCICHMS
3JIEMEHTOB, 00pa3yIOIIUX BEIIECTBA

YcTaHoBKa IPU3HAKOB OOIIETO U PA3IUYHOTO B TUIIOJIOTUU PEaKIUil
JUIsl HEOPraHUYECKOM ¥ OPraHU4EeCKON XUMUH

Knaccudukanus BemecTB 1 MpoIecCcoB ¢ TOYKU 3PEHUS
OKHUCIIEHUs-BOCCTaHOBJIEHUsI. COCTaBlieHWE ypaBHEHUM peakuuil ¢
MOMOIIbIO METO/Ia 3JIEKTPOHHOTO OanaHca.

OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH XHUMHYECKON peakIuu u
MOJIOKEHUS XUMUYECKOTO PAaBHOBECHS OT Pa3IMyYHBIX (PaKTOpOB

XuMuyeckui
IKCIEPUMEHT

BrInonaHeHne XMMHYECKOT0 3KCIIEPHUMEHTa B TIOJTHOM COOTBETCTBUHU
C MpaBHJIaMH 0€30MaCHOCTH

Habmonenue, ¢ukcamus u omucaHue pe3yjbTaTOB MPOBEACHHOTO
HKCIEPHMEHTA

Xumuueckas
uHpopmanus

[TpoBeneHne caMOCTOSTENFHOTO MOMCKA XUMHUYECKOW WH(pOpMAIHN
C HUCIOJIb30BAaHWEM PAa3JMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA)
Hcronp30BaHne KOMITBIOTEPHBIX TEXHOJIOTUH 151 00pabOTKH

U Tepefayd XUMHUYECKOW HH(OpMAalMy M €€ MPEICTaBICHUS B
pa3nuyHbIX hopMax

Pac4yernl o XMMHYECKHM
popmysram
U YPAaBHEHUAM

VYcraHoBKa 3aBUCUMOCTH MEXAY KAaU€CTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMHU XUMHYECKUX O0OBEKTOB U MIPOIIECCOB.

Pemienne pacueTHBIX 3a7a4 1O XHMHYECKUM ¢dopMmylaMm H
YpaBHEHUSIM

IIpopuiabuoe u
npogdeccuoHAIBLHO
3HAaYNMoOe
coJep:KkaHue

OObBsicHEeHHEe XUMHYECKHX SBICHUH, MPOHCXOAAIINX B HPUPOJE,
OBITY U Ha TIPOM3BOJICTBE

OmnpeneneHue BO3MOXKHOCTEH POTEKAHHUS XUMHUYECKHX
NpEeBpPAIIEHUH B PAa3IMYHBIX YCIOBUAX

CoOmoieHe TpaBHI JKOJIOTUYECKH TPAMOTHOTO TIOBEACHHS B
OKpYKarolllen cpene

OrleHKa BIMSHHUS XMMHYECKOTO 3arps3HEHHS OKPYIKAFOIIEH Cpebl
Ha OPTraHK3M YeJIOBEKa U JIPYTHE KUBBIC OPraHU3MbI

Cobmtonenne mpaBuil 0e30MacHOr0 OOpalleHUs] ¢ TOPIOYMMHU U
TOKCHYHBIMH BELIECTBAMH, Ja0OPaTOPHBIM 000PYI0BaHHEM
[TogroroBka pacTBOPOB 3aJaHHOM KOHILEHTpaMM B OBITY W Ha
IPOU3BOJICTBE

Kpurtuueckasi OneHKa JOCTOBEPHOCTH XHUMHUYECKOW WH(pOPMAIHH,
HOCTYHAOMIEeH U3 pa3HbIX HICTOYHUKOB
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4. YCJIOBUSA PEAJIMZALIMU YYEBHOI'O IIPEIMETA

4.1. MaTepuaJIbHO-TeXHHYECKOe o0ecnedeHue

[Tomemenne  kabuHeTa  JOJDKHO  YAOBIETBOPATH  TpeOoBaHusiM  CaHUTapHO-
sanuaeMuonornueckux mnpaBuia u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIICHO
TUMOBBIM  O0OPY/IOBAHUEM, YKa3aHHbIM B HACTOSALIUMX TPEeOOBAaHUAX, B TOM YHUCIE
CIELUAM3UPOBAHHON y4eOHOW MeOenbl0 M CpeACcTBaMH OOY4Y€HHs, JOCTATOYHBIMHU JJif
BBITIOJIHEHUSI TPEOOBAaHUM K YPOBHIO MOATOTOBKU 00YYaOIIUXCS.

B kabuneTe NOMKHO OBITH MYJIBTHUMEIUMHOE OOOPYIOBAHHE, MOCPEIACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTENBLHOTO MPOIecca MOTYT MPOCMATPUBATh BU3yabHYI0 WH(GOPMAIUIO 10
XUMUH, CO3/IaBaTh MPE3EHTAIlUU, BUIEOMATEPUAIIBI U T. TI.

B coctaB yueOHO-METOAMYECKOIO0 M MaTepUalbHO-TEXHUYECKOTO OCHAUIeHHUs KaObuHeTa
XUMUU BXOHST:

* MHOTO()YHKIIMOHAJILHBIM KOMILJIEKC MTPETIO1aBaTENs;

* HaTypajbHble OOBEKTBI, MOJENH, TpUOOpPHl U HAaOOpPhl ISl  MOCTAHOBKHU
J€MOHCTPAIMOHHOTO U YYEHUYECKOTO 3KCIIEPUMEHTA;

* [IEYaTHBIC U PKPAHHO-3BYKOBBIC CPEICTBA O0YUCHHUS;

* Cpe/ICTBAa HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHUI;

* PEaKTHUBHI;

* IEPEYHH OCHOBHOM U JIOTIOTHUTENbHON Y4eOHOMU TUTEepaTypHI;

* BCIIOMOTaTeIbHOE 000PYI0BAaHNE U HHCTPYKIIUU;

* OMONMMOTEYHBbIN HOH.

4.2. UudopmanmoHHoe obecrieueHne

B 6ubnuoreunsiii GoHI BXOAIT YyUeOHUKH U yueOHO-MeToauyeckue KoMiuiekTsl (YMK),
PEKOMEH/IOBaHHBIE  WJIM  JIOMYIICHHBbIC JUIsI  WCIOJB30BaHUS B  MPO(ECCHOHATBHBIX
0o0pa30BaTeNbHBIX OpraHU3alUAX, pEAIM3YIOIIUX 00pa30BaTENbHYIO MPOTpaMMy CpPEIHEro
obmiero oOpazoBanus B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOrO 00IIEro
oOpa3oBaHusl.

bubnuoreunsiit GoH TOMOIHEH XUMUYECKON SHIIMKIIONEANEH, CIPABOYHUKAMH, KHUTAMHU
JUISL YT€HUSI IO XUMHUH.

B npouecce ocBoeHMss mporpaMmbl y4eOHOro MHpeaMeTa M0 BbIOOpY «XHUMHS»
oOydaromuecss UMEIOT JIOCTYII K 3JIEKTPOHHBIM YYEOHBIM MaTepuaiaM Mo XUMHUHU, UMEIOIUMCS B
CBOOOAHOM JIOCTyne B ceTh VIHTepHeT: SJEKTPOHHBIM KHHUTaM, MpPaKTUKyMaMm, TeCcTaM,
Marepuanam EI'D u np.

IlepeyeHb y4eOHMKOB, Y4eOHO-METOANYECKOM U JONOJHUTEIbHOI
Jureparypbl, UHTEepHeT-pecypcoB

OcHogHble ucmoyunuxu (01 00y4arouwuxcs)

1. Tabpuwensu O.C., OctpoymoB W.I'., OctpoymoBa E.E. u ap. Xumus ans mpodeccuii u
CHENHMATBHOCTEH €CTECTBEHHO-HAYYHOTO MPOQMIISA: yUYeOHHUK JUISl CTyH. YUPEKICHUH Cper.
npod. oopazoBanus. — M.: [Ipocsemenune, 2014. — 234 c.

2. Taopuenssa O.C., OctpoymoB WN.I'., CnankoB C.A., lopodeeBa H.M. IlpakTukym: yueo.
nmocobue Ui CTyA. yupexkaeHui cpen. mpod. odpazoBanms. — M.: TlpocBemenue, 2014, —
224 c.
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INa6puensta O.C., Octpoymos WN.I'., Cnagkos C.A. Xumus: mocobue 1 moaroroBku K EI'D:
y4e0. mocobue s CTyA. YUpexaeHu cpen. mpod. oopazoBanus. — M.: [Ipocsemnienue, 2014.
—204 c.

INa6puensta O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3a7aun U ynpaxHeHus: y4e0. mocodue s
CTYI. YUpexkaeHui cpen. mpod. oopazoBanus. — M.: [Ipocsemenne, 2014. — 125 c.

Pymzutuc I'.E., ®enpaman @.I'., Xumus. 11 knacc. — M.: [Ipocsemienue, 2014. — 185 c.
Pynzutuc I'.E., ®enpaman @.I'., Xumus. 10 knacc. — M.: [Ipocsemienue, 2014. — 230 c.

s npenooasamens
INa6puensua O.C., JIsicoBa ['.I'. Xumusi: kHUTa U1 IPETIOAaBaTes: y4e0HO-METO/. TOCOOHe.
— M.: Ilpocsemenue, 2014. — 203 c.
Ia6puensta O.C. u ap. Xumwust s npoeccuii U CIeNUaIbHOCTEH TEXHUYECKOTO MPOQUIIS
(37IEKTPOHHOE TIPUIIOKEHHE).
I'pankoBa A.}O. Xumus: 11 kiacc: meroguueckoe nocooue must yuutens / M.: ACT, 2013. —
158 c.

JlononnumenvHovle UCMOYHUKU
Epoxun FO.M., KoBanea N.b. Xumus nns npodeccuii n cnenuaabHOCTEH TEXHHYECKOTO H
€CTECTBEHHO-HAy4YHOTO Tmpoduieil: ydyeOHUK [ CTyI. Y4YpexIeHud cpen. mpod.
obOpazoBanus. — M.: «Akagemus», 2014. — 448 c.
Epoxun FO.M. Xumus: 3agaun u ynpaxHeHus: yue0. mocodue ais CTyA. YUpPExKACHUI cpe.
npod. obpazoBanus. — M.: [Ipocsemenue, 2014. — 198 c.
Epoxun HO.M. COOpHUK TECTOBBIX 3aJaHMM MO XHMHHU: y4deO. mocolue i CTY.
yupexaeHui cpea. npod. oopazosanus. — M.: [Ipocsemenue, 2014. — 125 c.
Epoxun FO.M., KoBanesa U.b. Xumus mis npodeccuii U crnenuanbHOCTEH TEXHUYECKOTO
npoduis. DIEeKTPOHHBIH yueOHO-MeToandyeckuii komiiekc. — M.: TlpocBemenne, 2014. —
133 c.

DJIEKTPOHHbBIE U3IAHUA U PecypChl

www.pvg.mk.ru (omummuana «Ilokopu BopoOseBbI TOpbI»)
www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAUT AJI HIKOJLHUKOB « XUMUS»)
www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT AJIs1 NTKOJILHUKOB)
www.chem.msu.su (DekTpoHHass OHOITMOTEKA IO XHUMHH )

www.enauki.ru (MHTepHeT-u31anue s yaurteneil « EcTecTBeHHbIe HAYKI»)
www. lseptember.ru (MeTogudeckast razeta «llepBoe ceHTIOPsI»)
www.hvsh.ru (xypHan « XuMust B IIIKOJIE»)

www.hij.ru (kypHaI « XuMUs U )KU3HBY)

www.chemistry-chemists.com (3J1eKTpOHHBIH KypHaT « XUMUKHA U XUMHSD» )
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5. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSI YYEBHOI'O
INPEAMETA
KoHTponib W oOIleHKa pe3yiabTaTOB OCBOSHUSI y4eOHOTO MpEeIMeTa OCYIIECTBIISIOTCS
MPEToIaBaTeIeM B MPOIECCE MPOBEACHUS YUEOHBIX 3aHATUN U MPOMEKYTOYHON aTTECTAIMH T10

MpeAMETY.

Pe3ynbTaThl 00y4yeHus1

OcHOBHbBIE MOKA3aTeJIH OIICHKH

(oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHHS) pe3yJbTaTa
Ilpeomemmnoie
e lcnons3oBanue Ppa3InYHBIX BunoB | - IIpoBepka M aHaIN3 NHCBMEHHBIX JAOMAIIHUX

MO3HABATEIBHON JIEATEIIFHOCTH M OCHOBHBIX
WHTEJUIEKTYalIbHBIX omnepanuii  (IOoCTaHOBKU
3aauu, GOPMYITHPOBAHUS THIIOTE3, aHAIN3A U
CHHTE3a, CpaBHEHUS, 000011IeHHS,
CHCTEMATH3allu{, BBISBICHUS  IPUYHHHO-
CIIEICTBEHHBIX CBsI3€d, TIOWCKAa aHAJIOTOB,
(dbopMyITUpOBaHUS BBIBOJIOB) JUISl PEIICHHS
MOCTABIICHHBIX 33724

[IpuMeHEeHHEe OCHOBHBIX METOJOB IO3HAHUS
(HaOmroIeHHs, HAYYHOTO JKCIIEPUMEHTA) IS
M3YYCHHSI PA3JIMYHBIX CTOPOH XHUMHYECKHX
OOBEKTOB W  TPOIECCOB, C  KOTOPBIMHU
BO3HHUKAET HEOOXOAMMOCTh CTaJKWUBAaThCA B
npodeccuoHabHOU chepe

Sal[aHI/II\/'I U CaMOCTOATCIBHBIX pa60T, TCEMBI:

o «Kiaccudpukanus HEOPTraHUYECKUX
COETMHEHUN U UX CBOMCTBAY

®  «YTIeBoaopOabl n X MIPUPOTHBIC
HCTOYHUKH

o «Kucnopoaconepxarine OpraHUYECKUE
COCTMHCHUS

- OmeHka OCBOCHHBIX YMEHHUH B  XOH€

¢bpoHTaTBHOTO Ompoca W  Ompoca o

VHIUBUYaTbHBIM 3aIaHUAM, TEMA!
«CtpoeHue BeniecTBay
WuauBuayanbHbIN U GPOHTAIBHBIN ONPOC B X0/€
ayAUTOPHBIX 3aHATUM, TEM
e «OCHOBHBIE TTOHSATHUS OPTAHUYECKOU XHUMUU U

e lcmons3oBanue Pa3IMYHBIX MCTOYHUKOB IJId TEOpUH CTPOECHUSA OpPraHN4YeCKUX
MOJTy4YEeHUS XHUMHYSCKOHU uHpopmanuu, COEIUHECHUI»
YMEHHE OLCHHUTb €€ JOCTOBCPHOCTb JUIA | - OrieHKa OCBOCHHBIX yMeHHﬁ B X0JI€ ompoca Io
AOCTHDKCHMS ~ XOpOIIMX  PE3yJIbTaTOB B | UHAUBUAYAJIbHBIM 3aJaHUSIM. [IpoBepka
HPO(I)eCCI/IOH«?UIBHOI‘;I Ctbepe NHUCbMEHHBIX JOMANIHUX 3aJaHui
- YcTaHOBKa 3aBUCMMOCTH MEXAY KaueCTBEHHOM
U KOJIMYECTBEHHOW CTOPOHAMU XUMHUYECKUX
00BEKTOB M MPOIECCOB
- Pemenue pacueTHpIX 3amad MO XUMHYECKUM
dhopmysaM U ypaBHEHUSIM
- VupuBuayanbHeld U (DPOHTANBHBIA OHpPOC B
XO0JI€ AyIUTOPHBIX 3aHATUN, TEMBbI:
e «OCHOBHBIC MTOHATHS H 3aKOHBI XUMHH,
«XUMHYECKHE PEAKLIHMY
Memanpeomemmnuie

- @OpoHTaNbHBIA ONpPOC B (GOpME XHMHUYECKOTO
IOUKTaHTa I10 BCEM pa3zeaam

- 3KCH€pTHa}I OLIC€HKAa BBITIOJTHEHHBIX
pedepaTuBHBIX pabOT, KOHCTIEKTOB

- OneHka OCBOGHHBIX YMEHHMH B  XoJe
GbpoHTaTBPHOTO Ompoca W  Ompoca o

WHIUBUyaJIbHbBIM 3a1aHUAM

- HpOBepKa N aHaJIu3 NHCBbMCHHBIX AOMAaIIHHX
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3aJlaHui M CaMOCTOSATEIBHBIX padOT MO pa3zenam
- BrImonHeHWe XHMHYECKOTO 3KCIEpHMEHTa B
ITOJIHOM COOTBETCTBUU c paBIIaMHU
0e30macHOCTH

- HaGnmrogenme, ¢uxcammst ©u  onucaHue
PE3yJIbTaTOB MPOBEACHHS IKCIIEPUMEHTA

- OueHka BIUSHUS XUMHUYECKOTO 3arpsi3HEHUS
OKpYXaroIlled Ccpeabl Ha 4YeJOBeKa M JIPyTUe
KUBBIC OPTraHU3MBI

Juuno

CHHblEe

- YyBCTBO TrOpAOCTH, YBOKEHUS K HUCTOPUU H
JOCTUKEHHSM OT€YECTBEHHOM XUMMHUUYECKON HayKH
-  XUMHMYECKHM TpaMOTHOE  T[IOBEJACHUE B
npodecCHOHATBHON ACSITETFHOCTH U B OBITY TpHU
oOpameHUu ¢ XUMHUYCCKUMH  BEIICCTBAMHU,
MaTepHalamMu U MpoLeccamu

- OneHka OCBOEHHBIX YMEHHMH B XOJZI€ Ompoca,

BBITIOJTHEHUS 1a00paTOPHBIX pabor,
VHIUBUTy AJTbHBIX 3a1aHuH, poBEpKa
MUCHMEHHBIX JIOMAITHHUX 33/1aHUH

- DKkcnepTHas OLICHKA BBITTOJTHEHHBIX

pedepaTuBHBIX pabOT, KOHCIIEKTOB

- [IpoBepka MMCbMEHHBIX IOMAIIHUX 3aJaHHUI

- IlpoBemenwe  CaMOCTOSITENIBHOTO  TOHMCKa
XUMUYECKOH HMH(POPMAIMK C HCIOIh30BAaHUEM
pPa3IMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/IaHAM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB

WuTepuera)
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