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1. IACIIOPT PABOYE# MPOrPAMMBI OBIIIET'O YYEEHOI'O
MPEJIMETA OVII.12 (IT) XUMUSI

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMmbl

PabGouass mporpamma (6 mom uucie adanmupoanuas ONsi OOYUeHUsT UHBANUOO08 U JUY C
02PAHUYEHHBIMU B03MONCHOCIAMU 300p06bs) yaeOHoro npeamera OYIL12(I1) Xumus sSBisieTcss 9acThiO
MIPOrpaMMbl  CpeaHero (MmoJHOro) o0Iiero oO0pa3oBaHUS B COCTaBE OCHOBHOM MpPOTrpaMMbl CPEIHETO
poeCCHOHATLHOTO 00pa30BaHUs/IPOrpaMMbl TOJTOTOBKH CIIELUAINCTOB cpeaHero 3BeHa (nanee OIT
CITIO/IIICC3) B cootBetcTBUU ¢ PI'OC no cnenuansHoctrn 31.02.01 JleweOHOe 1m0 yTBEPIKICHHOTO
npukazoM MunucrepcTsa npocselieHus Poccuiickoit @enepanuu ot 4 urons 2022 r. Ne526.

[Tpu peanuzanuu pabouell MpoOrpaMMbl MOTYT HCIIOJNB30BATHhCS PA3IMYHBIE 00pa30OBaTEIIbHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAaHIIMOHHbIE 00pa30BaTEeIbHBIE TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

1.2. Mecto y4yedHoro npeamera B crpykrype OIl CIIO/IIIICC3:

B yueOnpix mmanax OIT CITIO/IIIICC3 y4eOHBIA mpenMeT BXOAWT B COCTaB OOMIMX y4eOHBIX
npenmeroB, Gopmupyembix u3 ®I'OC cpennero obmiero odpaszoBanus, s cneruanbHocteit CIIO. C
y4ETOM PO OCBAUBAEMON CIICITUAIIBHOCTH JTAHHBIA yU4eOHBIN IpeaMeT peann3yercs Ha 1 Kypce.

1.3 [Ilnanupyemble pe3yJibTATbI OCBOEHUSI

N3zyuenne OVYI1.12(IT) Xumus HanpaBiieHO Ha JOCTH)KEHHUE CIIETYIOIINX LEJIeH:

- OCBOGHHE 3HAaHUW O XHMMHYECKOH COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTUHBI MHpA,
BOKHEHIIINX XUMUYCCKUX MOHATHIX, 3aKOHAX U TCOPUSIX;

- OBNQJICHHE YMEHHUSMHU MNPUMEHATH TIOJYYCHHbIE 3HaHUS Ui OOBSICHEHUS Pa3HOOOPa3HBIX
XUMHAYECKHX SIBJICHUI U CBOWCTB BEIIECTB, OLCHKH POJIM XUMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHN U
MOJIyY€HUH HOBBIX MAaTE€PHAJIOB;

- pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB W HWHTEUIEKTYalbHBIX CIOCOOHOCTEH B Tmporecce
CaMOCTOSITENILHOIO TNPHOOPETeHNs XUMHUYECKMX 3HAHUH C HUCIOJIb30BaHUEM pa3IMYHBIX HCTOYHUKOB
nHpOpPMAIINH, B TOM YHCIIe KOMIBIOTEPHBIX;

- BOCHHUTaHUE YOEKIEHHOCTH B MO3UTHBHOM POJIM XMMHHU B XU3HH COBPEMEHHOI'O OOIIEeCTBa,
HEOO0XOIMMOCTH XUMHUECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO M OKpYXKAroIei cpene;

- IPUMEHEHHME TMOJYYEHHBIX 3HAHUH M yMEHHH A 0e30MacHOro MCMONIb30BaHMS BEILECTB U
MaTepHalioB B OBITY, CEIIbCKOM XO3SMICTBE W Ha MPOU3BOJCTBE, PEIICHHs INMPAKTHUYECKUX 3amad B
MOBCEJTHEBHON JKU3HHM, NPEAYNPEXKIEHUS SBICHHUH, HAHOCAIIMX BpeJ 3/I0pOBbIO 4YeloBeKa U
OKpY>Karollen cpene.

B pe3ynbrare u3ydeHus XMMUU Ha yriIyOJeHHOM YPOBHE YUEHUK JOJKEH

yMeTh:

V1- Ha3bIBaTh U3YYEHHBIE BEIIECTBA M0 «TPUBUATBHOWY WU MEXKTYHAPOIHON HOMEHKIIATYPE;

V2~ ONpEAeTsTh: BAICHTHOCTh M CTENEHb OKHCICHUS XMMHYECKHX DJIEMEHTOB, THIT XHMHUYECKON
CBSI3U B COCIMHEHMSIX, 3aps]] HOHA, XapaKTep Cpeibl B BOAHBIX PACTBOPAaX HEOPTraHUUECKUX COCIUHEHMH,
OKHCIIUTETh W BOCCTAHOBUTENb, MPHHAICKHOCTh BEUIECTB K PA3JIMYHBIM KiaccaM OPTaHUYECKHX
COCJIMHEHMH;

Vs3- XapaKTePHU30BaTh: JIEMEHTHI MaJIbIX IMIEPHOIOB MO UX TOJOXKEHUIO B IIEPHOANYECKON CUCTEME
J.U. MenneneeBa; oO0mue XUMHYECKHE CBOWCTBA METAJUNIOB, HEMETA/JIOB, OCHOBHBIX KIIACCOB
HEOPTaHWYECKUX W OPraHWYECKHX COCIWHEHHWH; CTPOEHHE W XUMHUYECKHE CBOWCTBA W3YYCHHBIX
OpPraHUYECKUX COCTUHEHUM;

¥4~ OOBSACHATH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHUS; IPUPOTY XUMHUECKOU
CBSI3U (MOHHOM, KOBQJIEHTHOH, METaJUIMYECKON), 3aBUCUMOCTb CKOPOCTH XHMMHYECKOH peakiuu |
TIOJIOYKEHHSI XUMUYECKOTO PaBHOBECHS OT Pa3IIMIHBIX (PaKTOPOB:

Vs- BBINIOJHATH XUMUYECKUN SKCIIEPUMEHT 0 PAacHO3HaBaHUIO BaKHEUIINX HEOPraHMYECKUX U
OpPTraHUYECKUX BEIIECTB;

V6- MPOBOAUTH CAMOCTOSITENIbHBIA TMOUCK XUMHUYECKOM HWHGOpPMAlUKU C HCHOJIb30BAHUEM
pPa3NUYHBIX HMCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX W3JaHWA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WHuTepHera); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUU UId OOpabOTKM M Tepeiayd XUMHUYECKOU
uH(pOpMAaILINY U €€ TPEACTaBICHUS B pa3IMuHbIX (hopmax;



3HATH:

31-BaKHEHIINE XMMMYECKHE IOHSATHUS: BEIECTBO, XMMHUYECKMH 3JEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MacChl, MOH, aUIOTPONMs, M30TOIbI, XMMHUYECKas CBS3b,
JIEKTPOOTPHULIATENILHOCTh, BAJIECHTHOCTb, CTENIEHb OKUCICHHSI, MOJIb, MOJIIpHAsl Macca, MOJIIPHBII 00beM,
BEIIECTBA MOJEKYJISPHOTO M HEMOJIEKYJIIPHOIO CTPOCHHS, PACTBOPBI, JJIEKTPOIUT U HEIIIEKTPOJIHT,
UIEKTPOIUTUYECKAs JUCCOLMALUSA, OKHMCIMTEIb M BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTaHOBJIECHHE,
TeroBoi 3(deKkT peakuuu, CKOPOCTb XMMHUYECKOH peakiuH, KaTajlu3, XUMHUYECKOE pPaBHOBECHE,

YTIEpOAHBIN CKeneT, G yHKIMOHANbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

3,-OCHOBHEIE

3aKOHBI XUMUU:

MEPUOINICCKHI 3aKOH;
33-OCHOBHBIC TEOPUU XUMHUU: XHUMHUYECKOH CBSI3U, JJCKTPOIUTUYECKON TUCCOLMAIINU, CTPOCHUS
OpPTaHUYECKUX COCTUHCHUH;
34-BXHEHIIINE BEIIECTBA U MAaTEPHUAJIbl: OCHOBHBIC METAJIBI M CIUIABHI; CEPHAS, COJISTHASI, a30THAs
W YKCYCHasl KUCJIOTHI; IIEJI0YH, aMMHUAK, MUHEpaJIbHbIC yIOOPECHHUs, METaH, dTHIICH, alleTHIICH, OCH301I,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxmaJ, KIeT4aTKa, OeJIKH, UCKYCCTBCHHBIC 1 CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IIaCTMACCHhI,
B pesynbrare ocBoenus ydeoHoro npeamera OVIL12 (IT) Xumust oOydarommecs TOKHBI ObITh
c(OPMHPOBAHBI CIICTYIONUEC KOMIETEHINH:

COXPAaHEHUSI  MAaCChI

BCIICCTB, IIOCTOAHCTBA  COCTaBa,

O0mue KOMNEeTeHIUU

IInanupyemMble pe3yJbTaThbl 00yUeHHs

Oomue

I[I/ICIII/IHJ'II/IH?II)H])IB

OK o1. Buibupamo

B uacmu mpyooeozo socnumanusi: -
20MOBHOCHb K MPYOY, 0CO3HAHUE
yenHocmu macmepcmsa, mpyooniooue, -
20MOBHOCMb K AKMUBHOU OesiImelbHOCU
MEXHO02UYECKOU U COYUATbHOU
HanpaeieHHoCcmu, CHOCOOHOCMb
UHUYUUPOBAMb, NAAHUPOBATHD U
CAMOCTNOSIMENbHO GLINOIHAMb MAKYIO
OesimenbHOCMb, - UHMepeC K Pa3iuiHbim
chepam npogheccuonanvHoil
oeamenvrocmu, Oenadenue
VHUBEPCATbHbIMU YYeOHbIMU
NO3HABAMENbHBIMU OCUCBUIMU. @)
ba3zosvle n02uyecKue 0elucmeus. -
CAMOCMOSMENLHO POPMYAIUPOBAMb U
aKmyanuzuposeams npooiemy,

611a0emb CUCMEMOTE XUMUYECKUX 3HAHUL, KOMOPAsL
BKIIOUAEm: OCHOBONOLALAIOUIUE NOHSIMUSL
(XUMUYECKULL JIeMEHM, AMOM, ILeKMPOHHASL
obonouxa amoma, s-, pP-, d-anexkmponnvie opbumanu
amomos, UOH, MOJLeKYLd, 8ALEHMHOCHIb,
INEKMPOOMPUYAMENLHOCb, CHIENEeHb OKUCTEHUS,
XUMUYECKAs C6513b, MO.Ib, MOJSIPHASL MACCA,
MONAPHBIL 00beM, YenepOOHbllL CKenem,
DYHKYUOHAILHAS 2PYNNA, PAOUKAT, UZOMEPUS,
U30MEPbL, 20MOLO2UHECKUL PO, 20MONO2H,
Y211e8000p00bL, KUCTIOPOO- U A30Mcooepiicaujue
coedunenusl, OUOIOSUYECKU AKMUBHbLE BeUeCmed
(venegooul, dcupbl, OeiKi), MOHOMED, NoaUMep,
CMPYKMYPHOE 36€HO, 8bICOKOMOJLEKYISPHbIE
COCOUHEHUS, KPUCMAIIUYECKAsl PeeniKa, munsl
XUMUYECKUX Pearyutl (OKUCIUMENbHO-

cnocobwl peuiernus ]

sadau paccmampusans ee 6cecmopone; - goccmaHosumenvhule, 9K30- U IHOOMmepMuyecKue,
npogeccuonansioi VCIMAHABIUBAMb CYWECMEEHHbII NPUSHAK | peaKyul UOHHO20 OOMEHA), PACEOP, NeKMPOIUNbL,
Y— UIU OCHOBAHUSA OJiA CPAGHEHUS, HeANeKMPOUMbL, DNEKMPOIUMULECKAs OUCCOYUAYUS,
npuMeHUmEnHHO K Kknaccuguxayuu u 0000wenus,; - OKUCTUMED, GOCCHIANOGUMEIb, CKOPOCHTD
pasuHBIM onpeoensims yeau OessmenbHOCHU, XUMUYeCKou peakyuu, Xumuieckoe pagHogecue),
KOHIMEKCMAM 3a0asamv napamempuvl u Kpumepuu ux meopuu u 3aKOHbl (MeoPUL XUMULECKO20 CMPOeHUs.

docmudicenus, - 6bIAGIAMb
3AKOHOMEPHOCMU U NPOMUBOPEYUSL 8
PACCMAMPUBACMBIX SGILEHUSIX,; - BHOCUMb
KOPPEKMuUsblL 8 OesimeNIbHOCHb, OYEHUBAND
coomeememeue pe3yibmamos Yesim,
oYeHUBamb PUCKU NOCIEOCEULL
OessmenbHoCmi;

- pazeusams KpeamueHoe MuliileHue npu
peutenuu JHCU3HeHHbIX npooaem 6) 6a308vle
uccneoosamenbekue Oeucmeus: - 61a0ems
HABBLIKAMU YHEOHO-UCCTIe008AMENbCKOU U
NPOEKMHOU OesIMebHOCMU, HABbIKAMU
paspeuterusi npooieM; - 8blAGIAMb
NPUYUHHO-CIEOCMBEHHbIE CE53U U
aKmyanuzupo8amy 3a0a4y, 6bl08U2amb

opeanuveckux gewecms A.M. bymneposa, meopus
ANEKMPOIUMULECKOU OUCCOYUAYUU, NEPUOOULECKUTI
saxon J].U. Menodeneesa, 3aKkoH cOXpaHeHUs Maccot),
3AKOHOMEPHOCMU, CUMBOIUYECKULL 3K XUMUU,
gaxkmonozuueckue ceederusi 0 cOUCMBAx, cocmase,
noayuenuu u 6€30NACHOM UCHONb308AHUU
BAJICHEUUUX HEOP2AHUYECKUX U OPCAHUYECKUX
seujecms 8 ObIMy U NPAKMUYECKOU OesIMeNTbHOCU
yenogexda, - ymemn 8blA61AMb XapaKmephbvie
NPUBHAKU U 83AUMOCBA3b U3YUEHHBIX NOHAMULL
NPUMEHAMb COOMBETNCMBYIOWUE NOHAMUS NPU
ONUCAHUU CMPOEHUS U CBOUCTE HEOP2AHUYECKUX U
OpP2aHUYEeCKUX BeUieCms U UX NpespaujeHull;
BbIABIAMb 63AUMOCEA3b XUMUYECKUX 3HAHULL C
NOHAMUAMU U NPEeOCMAGIECHUSIMU OPY2UX




2unomesy ee peuleHus, Haxooums
apaymenmol 015t 00KA3AMeNAbCMBA C8OUX
ymeepacoenull, 3a0a8ams HApamempbvl u
Kpumepuu pewenusl, - AHAIU3UPOB8aANms
HONYYeHHble 8 X00e peuleHust 3a0aqu
pe3yibmamul, KpUMu4ecky OYeHUuBamy ux
00CMOBEPHOCHTL, NPOSHOZUPOBANL
UBMEHEHUe 8 HOBBIX YCNO0BUSX, - YMEMb
NepeHOCUmb 3HAHUSL 6 NO3HABAMENbHYIO U
npaKmu4eckyro 0oaacmu
JHCUBHEOEeSIMENbHOCMU, - YMemb
UHMEe2PUPOBAMb 3HAHUSL U3 PAZHBIX
npedmemuulx obracmetl; - 6bl08UAMb
HOGble udei, npedniazams OPUSUHATbHbIE
NOOX00bL U peuieHuUss;, - CHOCOOHOCIb UX
UCNONIL308AHUS 6 NO3HABAMENbHOU U
COYUANLHOTL NPAKMUKe

ecmecmeeHHOHAYYHBIX NPEOMEMOos; - YMenb
UCNONBb308AMb HAUMEHOBAHUSL XUMUYECKUX
COeOUHEeHUN MeHCOYHAPOOHO20 COI03d
meopemuuecko u NPUKIAOHON XUMUU U
MPUBUATIbHBLE HA3ZGAHUSL BANCHEUULUX BeU)eCE
(smunen, ayemuien, 2iuyepuH, QeHou,
dopmanvoe2ud, yKcycHas KUCIOMA, 2AUYUH, Y2apHbIL
2a3, YeIeKUucavlll 243, AMMUAK, 2auleHas u3eecmb,
Hezauienas uzeecm, NUMveasi co0a U Opyaux),
cocmagnams opmynvl HEOPLAHUHECKUX U
Op2anUYecKux 6euwecms, ypasHenus XUMu4eckux
peakyuil, 00BACHAMb UX CMBICT; NOOMBEPIHCOAND
Xapaxmepmvle XUMUUeCKue C60lCmaa 6ewecmes
COOMBEMCMEYIOUWUMU IKCREPUMEHMAMU U 3ANUCIMU
VDAGHEHUIL XUMUYECKUX PeaKyuil; - yMemb
VCMAHABIUBAMb NPUHAOLEHCHOCTD U3YYEHHBIX
HeOp2anuyeckKux U OP2aHuYeckux 6eujecms K
ONpPeOeNeHHbIM KIACCAM U 2PYNRAM COeOUHEHU],
Xapakmepusoeams ux COCMaAg u 8adcHeuulue
ceoticmea; onpeoensims UObl XUMUUECKUX CBA3el
(KoBaNeHMHAS, UOHHAS, MEMATIULECKAS,
68000POOHASL), MUNBL KPUCATTUYECKUX PEUUemOK
seujecme; Kiaccupuyuposams XumMuyeckue peaKyuu,
- cihopmuposams npedCcmasienus: 0 MamepuaIbHOM
eouHCmee Mupa, 3aKOHOMEPHOCHISX U
NO3HABAEMOCU SIGIEHULL NPUPOObL; O Mecme U
BHAYEHUU XUMUU 8 CUCTeMe eCEeCMEEHHbIX HAYK U ee
PO 8 0becnedenHuu YCmouuugo20 pa3eunmusl
yenogeuecmed: 6 peueHul npodiem K0I0ULECKO,
IHep2emu4ecKkoll U NUesol 6e30nacHocmi, 8
PAa36UMUU MEOUYUHDBL, CO30AHUU HOBbIX MAMEPUATOE,
HOBbIX UCMOYHUKOB IHep2ulU, 6 obecneyeHuu
PAYUOHATILHO20 NPUPOOONOIb308ANUS, 6
Gopmuposanuu 8 Mupoeos3penus u 0ouell Kyibmypol
yenogeKd, a MaKice IKOL02UHEeCKU 0OOCHOBAHHO20
OMHOUIEHUSL K C80EMY 300P08bI0 U NPUPOOHOLL cpede;
- 611a0emb CUCMEMOU XUMUYECKUX 3HAHUL, KOMOpasi
BKIIOUAEM: OCHOBONOAALAIOUIUE NOHSINUSL
(Oononnumenvho K cucmeme noHsmuil 6a306020
VPOBHSL) - U30MONbI, OCHOBHOE U 8030YIHCOEHHOE
cocmosiHue amoma, 2ubpuoU3aYUs. AMOMHbIX
opbumanet, xumuuecxas céaze (" " u ", xpamnvie
CB53U), MONAPHASL KOHYEHMPAYUst, CMPYKMypHas
dopmyna, uzomepus (CmpyKkmypHas,
2eoMempuyecKas (Yuc-mpanc-uzomepus), munsl
XUMUYECKUX Pearyuti (20MO- U 2emepocenible,
obpamumvle u HeoOpamumbvie), pacmeopvl
(ucmunnbvle, OUCNEPCHbLE CUCTEMbL),
KPUCMAI02UOPANbl, CHeneHb OUCCOYUAYULU,
INEKMPONU3, KPEKUHS, PUDOPMUH2), meopuu u
3aKOHbL, 3AKOHOMEPHOCIU, MUPOBO33PEHUECKUE
SHAHUS, Aedcawue 8 OCHO8E NOHUMAHUSL
APUHUHHOCIU U CUCTIEMHOCIU XUMUYECKUX AGNEHU,
cospementble NPeOCmagne s O CMPOEHUU 6eUecmed
HA aMOMHOM, MOIEKYISAPHOM U HAOMOIEKYIAPHOM
VPOBHSIX; NPEOCMABNIEHUsL O MEXAHUZMAX XUMUYECKUX
peaxyuil, mepmMoOUHAMUYECKUX U KUHEMUYECKUX
3aKOHOMEPHOCMSAX UX NPOMEKANUSL, O XUMUYECKOM
pasHosecuu, OUCHEPCHBIX CUCTNEMAX,
@axmonozuueckue ceedenus o0 ceolcmseax, cocmase,
noay4eHuu u 6€30naACHOM UCNONb30BAHUU
BANCHEUUIUX HEOPSAHUYECKUX U OP2AHUYECKUX
seujecme 8 Oblmy U NPAKMU4ECKOU OesimerbHoCmu




uenogeKd; 0OWUX HAYUHBIX RPUHYUNAX XUMUYECKO20
npouszeoocmea (Ha npumepe npou3800CmM8a CepHoll
KUCIOMbL, AMMUAKA, MEMAHOA, nepepabomku
Heghmu), - ymems npoeoOUms pacuemst no
XUMUYECKUM (POPMYIAM U YPAGHEHUSIM XUMULECKUX
peaxkyuil ¢ UCNOIb308AHUEM PUIUYECKUX GETUUUH
(maccwl, 06vema 2a308, KOIUYECnea ewecmasa),
Xapaxmepusylowux eeuecmsa ¢ KOIuuecmeeHHou 9
CHOPOHDL: pacyemvl NO HAX0NHCOEHUIO XUMUYECKOU
Gopmynel sewgecmea; pacuemvl maccol (00vema,
KOIUYeCmea 6euecmeaa) npooyKma peakyuu, eciu
O00HO U3 UCXOOHBIX 8eUecme OaHO 6 8Ude pacmeopa ¢
OnpeodesieHHOl Maccosoll 00ell PACMEOPEHHO20
sewecmsa Uiy OaHo 8 u3bvimKe (Umeem npumeci);
pacuemvlt MAcCcoOBOU U 00bEMHOU 001U 8b1X00d
NPOOYKMA peaxkyuu, paciemsl menioeoco 3¢gexma
peakyuil, 00bEMHbIX OMHOULEHUTL 24308, - YMeMb
BbISGISIMb XAPAKMEPHbIE NPUSHAKU U 63AUMOCE3b
UBYUEHHBIX NOHSIMULL, NPUMEHSINb
coomeemcemeyrouue NOHAMusi NP ONUCAHUU
CMPOeHUsL U CBOUCME HEOP2AHUYECKUX U
OP2AHUYECKUX 6eUecma U Ux npespaujeHull,
BbIABSAMb B3AUMOCE3b XUMUYECKUX 3HAHUTL C
NOHAMUAMU U NPEOCMABTIEHUAMU OPY2UX NPEOMeEm o8
071 boee 0CO3HAHHO20 NOHUMAHUA U 00BACHEHUS
CYWHOCIU MAMEPUATLHO20 OUHCIBA MUPA,;
UCNONBb308AMb CUCHEMHBIE XUMUYECKUE 3HAHUSL 0I5l
00bCHEHUSL U NPOCHO3UPOBAHUSL AGTICHUL, UMEIOUUX
eCmecmeeHHOHAYYHYIO RPUPOOY, - YMENb
UCNONb308AMb HAUMEHOBAHUSL XUMUYECKUX
COeOUHEHUT MEeIHCOYHAPOOHO20 COT03A
meopemuueckol U NPUKIAOHOU XUMuu u
MPUBUATIbHBLE HA3BAHUSL BEUJeCE, OMHOCIUUXCIL K
UBYUEHHBIM KIACCAM OP2AHUYECKUX U HeOP2AHUYECKUX
COEOUHEHUIL; UCNONIb306AMb XUMUYECKYIO CUMBOTIUKY
0711 COCMABAEHUSI POPMYI HEOP2AHUHECKUX BEUWECTNE,
MONEKYISIPHBIX U CIPYKIYPHBIX (DA36EPHYMUbIX,
COKPAUWEHHBIX U CKeNENHbIX) POPMYI OP2AHULECKUX
seujecme; COCMAassimb yPAaAGHEHUst XUMUYECKUX
DeaKyuil u packpuleams Ux CyWHOCHb:
OKUCTIUMENbHOBOCCNAHOBUMENbHBIX PEAKYUTL
HOCPEOCMBOM COCMABIEHUSL DNEKMPOHHO20 baNaHca
2MUX peakyull, peaxkyuil UOHHO20 0OMeHa nymem
COCMABNeHUst UX NOIHBIX U COKPAUEHHBIX UOHHBIX
ypasHeHull, peakyuti 2uopoIuU3a, peaxkyuil
KOMNIeKcoo6pazoeanus (Ha npumepe
2UOPOKCOKOMNIIEKCO8 YUHKA U ATIOMUNUSL);
HOOMEEPIHCOAMb XAPAKMEPHbIE XUMUYECKUE
C80ICMea 6eulecme coOmeEemcmeayiouuMu
IKCHEPUMEHMAMU U 3ANUCIMU YPAGHEHULL
XUMUHECKUX Pearyull, - yMems KIacCupuyuposanms
Heop2anuyeckue U Opeanuyeckue seuecmed u
XUMU4ECKUe peaKyui, CamoCmosimenbHo bloupams
OCHOBaHUsL U Kpumepuu 0Jis Kiaccupurayuu
UBYHAEMBIX XUMUUECKUX 00bEKMO8;
Xapaxmepuzoeams COCMA8 U 8adCHeUuue coUCMed
seujecme, NPUHAOIEHCAUUX K ONPeOeneHHbIM
Kaaccam u epynnam coeouneHull (npocmuole
seuyecmed, OKCUobl, 2UOPOKCUObL, COU,
y21e8000p0o0bl, NPOCMbLe IPUPLL, CRUPNILL, EHOTbL,
anvoezuobl, KeMmoHwl, KaApOOHOBblE KUCLONIYL,
CILOJICHBLE IPUPDL, JHCUPDL, Y2TIe800bl, AMUHDL,
AMUHOKUCTIOMbI, 6ENKU), NPUMEHSAMb 3HAHUS O




cocmase u ceoOUCMBax seuecms Oiist
9KCNEPUMEHMANbHOU NPOBEPKU 2UNome3
OMHOCUMENbHO 3aKOHOMEPHOCel NPOMeKaHUs.
XUMUYECKUX Pearyutll U npOSHO3UPOBAHUs
B03MOJCHOCHEN UX OCYUWeCEIeHUs, - YMemb
noomeepicoams Ha KOHKPEMHbIX NPUMEPAX
Xapaxkmep 3a8UCUMOCTU PEAKYUOHHOU CROCOOHOCMU
OP2AHUYECKUX COCOUHEHUTI OM KPAMHOCMU U MUNnd
xosanenmmuou cesazu (" "u "), 83aumnoco enuanus
amomos u 2pynn amomo8 8 MONeKYIax, d maKice om
ocoberHOCmel peanu3ayuu pasiuyHbIX MEXAHU3MO8
NPOMeKaHus peakyull, - ymems Xapaxkmepuzoeaman
INEKMPOHHOE CIPOEHUE AMOMO8 (8 OCHOBHOM U
8030YHCOEHHOM COCMOAHUU) U UOHOB XUMUUECKUX
anemenmos 1 - 4 nepuooos Ilepuoouueckoii cucmemul
JI.U. Menoeneesa u ux 6aieHmuble 603MONCHOCTIU,
ucnonwvsysa nouamus "s", "p", "d-anexmponnvie”
opbumanu, sHepeemuyecKue yposHu, 00bACHAMb
3AKOHOMEPHOCIU U3MEHEHUS C8OUCME XUMUYECKUX
27IeMeHmMO8 U 00PA3YeMbIX UMU COCOUHEHULL NO
nepuooam u epynnam;

OK 2. Ucnonvzosamo
coepemenHble
cpedcmea noucka,
ananuza u
uHmMepnpemayuu
uHgopmayuu u
ungopmayuonnvle
mexHono2uu O
BbINOJIHEHUSL 3A0aY
npogheccuoHanrbHoU
oesimenbHOCMuU

B obracmu yennocmu nayunozo nosnanus:
- chOpMUPOBAHHOCTIL MUPOBO33PEHUS,
COOMBEMCMEYIOUe20 COBPEMEHHOMY
VPOBHIO paA38UMUSL HAYKU U 0OUEeCTNBEHHOT
APAKMUKU, OCHOBAHHO20 HA OUANIO2e
KYbMYp, CHOCOOCMEYIOue20 0COZHAHUIO
€80€20 Mecma 6 NOIUKYIbIMYPHOM MUpe, -
COBEPUEHCMBOBAHUE A3bIKOGOU U
YUMAMENCKOU KYJIbMYPbl KAK CPpedcmed
83aUMOO0elcmeus Mexncoy IH0bMU U
NO3HANUSL MUPA,; - OCO3HAHUE YEHHOCTNU
HAYYHOUL 0essmeNbHOCMU, 20MOBHOCTb
0CYWeCmanams npoeKmHyIo u
uccnedo8amenbCekyio 0esimenbHOCb
uHouuUdyanvbHo u 8 epynne, Osanadenue
VHUBEPCAbHBIMU Y4eOHbIMU
NO3HABAMENbHBIMU OCUCTNBUSIMU. 8)
paboma c ungopmayuei. - gradems
HAGLIKAMU NOLYYEHUsT UHOPpMAYUL U3
UCMOYHUKO8 PA3HBIX MUNOE,
CAMOCMOSIMENbHO OCYWECETIAMb NOUCK,
AHANU3, CUCIEMAmu3ayuio u
unmepnpemayuio uHGoOpMayuy paziuiHsIx
81008 U hopm npedcmasnenus, -
€030a6amv MEKCMbl @ PA3IUYHBIX
Gopmamax ¢ yuemom HasHaAYeHUs
unghopmayuu u yeresou ayoumopuu,
8b10UPAs ONMUMATLHYIO POPMY
npeocmasienus u GU3YaIU3ayuu; -
oYeHusams 00CnOBEePHOCHIb,
Jle2UMUMHOCIb UHpoOpMayuu, ee
coomeememeiue npagosbiM U MOPALIbHO-
IMUUECKUM HOPMAM, - UCHOTb306AMb
cpeocmea uHGOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX MEXHOI02UU 8
peueHuy KOCHUMUGHbIX,
KOMMYHUKAMUBHBIX U OP2AHUZAYUOHHBIX
3a0au ¢ cobniodenuem mpebosanul
9P2OHOMUKU, MEXHUKYU De30NACHOCTU,
2uzueHbl, pecypcocbepesicerusl, NpagosbIx
U IMUYECKUX HOPM, HOPM
UHGDOPMAYUOHHOU Oe30NACHOCMU;

- yMemb NIaHUPOBAMb U 8bINOIHANbG XUMUYECKULL
9KCnepuUMeHm (NPeepayenus OpeaHUiecKux eewecms
npu HAZpesanull, NOIyYeHue JIMUIEHA U U3YUeHUe €20
ceoticms, KauecmeenHble peakyuu Ha anb0ecuobl,
KpaxmaJi, YKCYCHYIO KUCTIONLY, OeHamypayus Oeikos
npU HAZPEBAHUL, YBEMHbLe PeaKyuu OeIKos;
npo8ooUmMb peaxyuu UOHHO20 0OMeHa, Onpeodesamy
cpedy BOOHBIX pACMBOPO8, KAYECMBEHHbLE PEaKYUlU
Ha cyrbgam-, KapboHam- 1 XA0PUOAHUOHDL, HA
KAMUOH AMMOHUSL, PEUAMb IKCNEPUMEHMATbHbLE
sadauu no memam "Memannvr" u "Hememannwvt") 6
COOMBEMCMEUY ¢ NPAGULAMU MEXHUKU
bezonacHocmu npu 0opaweHul ¢ ewecmeamu u
1abopamopubim 060py006anuem,; npedcmasiams
Pe3YIbMambl XUMUYECKO20 IKCHEPUMEHMA 8 (hopme
3anucu ypagHeHull COOmeemcmeyiouux peakyuti u
Gopmynuposanms 6b1600bl HA OCHOBE IMUX
Pe3yIbmamos; - ymems aHaIu3Uposams XUMUYECKyio
uHpOpMaAYUIO, NOTYYAEMYIO U3 PAZHBIX UCHOYHUKOS
(cpedcme maccosoul ungpopmayuu, cemv Unmeprnem u
opyeue), - 81a0emsb OCHOBHBIMU MEMOOAMU HAYYHO20
HO3HAHUSL BEUECTNE U XUMUYECKUX SIGNEHULL
(Habarooenue, usmepenue, IKCHepuUMenm,
Mooenupoganue), - ymems HPpo8OOUMb paciemsvl no
XUMUYECKUM (YOPMYNAM U YPAGHEHUSM XUMUYECKUX
peaxkyuii ¢ UChOIb306AHUEM DUBUUECKUX GETIUYUH,
Xapaxmepuszyowux euecmsa ¢ KOIUYeCmeeHHOU
CMOPOHBL: MACCHL, 00beMA (HOPMATbHbLE YC06USL)
20306, KOIUYECMEA 6EUWeCMEd; UCNOb308ANb
cucmeMHble XUMUYECKUe 3HaHUsL OJisk NPUHSIMUS
Peenull 8 KOHKPEMHbIX JHCUSHEHHBIX CUMYAYUSIX,
CBA3AHHBIX C 6EUECMBAMU U UX NPUMEHEHUEM,
YMEMb CAMOCMOSMENbHO HAAHUPOBATND U NPOBOOULb
XUMUYECKULL IKCNepUMenm (Noiyuenue u uzyuenue
CBOLICME HEOP2AHUYECKUX U OP2AHUYECKUX BEUeCE,
KauecmeeHHbvle peakyuul Yeiee000p0008 pa3iudHbIX
KIACCO8 U KUCIOPOOCOOEPIAHCAUWUX OPLAHULECKUX
seujecme, peuenue IKCHePUMEHMANbHBIX 3a0ay NoO
PACHO3HABAHUIO HEOP2AHUYECKUX U OP2AHUYECKUX
sewecms) ¢ cobnooenuem npasui 6e30nacHo2o
obpawenus ¢ seugecmeamu i 1a00PAMoOPHbIM
000py0osanuem, hopmyruposams yeau




61a0ems HA8bIKAMU PACNO3HABAHU U
3awumel uHgopmayuu, UHGOPMaYyuoHHOU
bezonacrHocmu IUUHOCMU;

UCCIe008aHUs, NPe0OCMasisims 8 Pa3IuyHoU popme
Pe3yibmanmul IKCNEPUMEHMA, AHATUSUPOBATb U
OYEHUBAMb UX OOCTNOBEPHOCTb; - YMENDb
0CYUecmaams YeneHanpaeileHHblil HOUCK
XUMUYECKOU UHGOpMAYUY 8 PA3TUYHBIX UCHOYHUKAX
(HayuHas u y4eOHOHAYYHAS TUMepamypa, cpeocmasd
maccosoii ungopmayuu, cems Unmepuem u opyeue),
KpUmu4ecku aHaiu3uposams XUMuiecKkyio
unpopmayuio, nepepabamuvleams ee u UCHOIb30BAND
6 COOMBEMCmMEUY C NOCMABLEHHOU YYeOHOU 3a0ayell,
- 871a0€emb CUCMEMOT 3HAHULL 0 MEMOOAX HAYUHO2O0
NO3HANHUS AGNEHUT NPUPOObL, UCNOTIL3YEMBIX 8
eCmecmeeHHbIX HAYKAX U YMEHUSMU NPUMEHAMb IMU
BHAHUSL NPU IKCNEPUMEHMATLHOM UCCIEO068AHUU
seugecme u 015t 00bICHEHUS. XUMUYECKUX S8NEHU,
UMEIOWUX MECHO 6 NPUPOOe NPAKMUYECKOU
0esimeNlbHOCU 4el08eKd U 8 NOBCEOHEGHOU JCUHU,

OK.03 IInanuposams u
peanuzosvieams
cobcmeentoe
npogheccuonanvroe u
JIUYHOCHOE pa3gumue,
NPEONPUHUMANENLCKYIO
OesImenbHOCb 8
npogheccuonanbholl
chepe, ucnonvsosame
3HAHUS NO PUHAHCOBOU
2PAMOMHOCIU 8
PAZTUUHBIX HCUSHEHHBIX
cumyayusix

B obracmu oyxoeno-npascmeennoco
B0CRUMANUA.

-- chopMUPOBAHHOCMb HPABCNBEHHO20
CO3HAHU, IMULECKO20 NOBEOCHUSL,

- CNOCODHOCb OYEeHUBATNL CUMYAYUIO U
NPUHUMAMb OCO3HAHHbLE PEULeHUs,
OpUEHMUPYACL HA MOPANbHO-
HPABCmMeeHHble HOPMbL U YEHHOCMU,

- 0CO3HANUE TUUHO20 KAOA 8
nocmpoenue ycmouiugozo 6yoyuezo;

- OMEemCcmEeHHOe OMHOUEHUE K CBOUM
pooumenam u (unu) Opyeum 4ieHam cemvl,
CO30aHUIO CeMblU HA OCHOBE OCO3HAHHO20
NPUHAMUSL YEHHOCMEl CEMEUHOU JHCUSHU 8
coOmeemcmeuy ¢ mpaouyusMu Hapooos
Poccuu;

Osnadenue ynuepcarbHvIMu
PeYIAMUBHBIMU OCUCTNEUIMUL:

) Camoopeanu3ayus:

- CAMOCMOAMENbHO OCYUeCMEIIAMb
NO3HABAMENLHYIO 0esIMeNbHOCb,
8bIABIAMb NPOOTIEMbL, CINABUMb U
Gopmynuposams cobcmeennvie 3a0a4u 8
00pa308amenbHOU 0essmerbHOCU U
JHCUSHEHHBIX CUMYAYUAX,

- CAMOCMOAMENbHO COCMABIIAMb NIAH
peutenust npobrembl C Yuemom UMerouuxcs
pecypcos, co6CMBEHHbIX 603MOACHOCIEL U
npeonoumenui,

- dasamv OYEHKY HOGLIM CUMYAYUAM,
Ccnocobcmeosams hopmuposanuIo u
NPOABIEHUIO WUPOKOU IPYOUYUU 8 PAZHBIX
obnacmsax 3HAHU, NOCMOSIHHO NOBLILUAMb
€601l 00pa3z08amenbHbIL U KYIbNYPHbL
YpogeHy;

0) CamMOKOHMPOTD!

UCNONB308AMb NpUEMbl peghiiekcuul 0
OYeHKU cumyayuu, 8b100pa 6epHO20
peutenus;

- yMemy oYeHusamy pucki u
CBOEBPEMEHHO NPUHUMAMb PEUEHUs NO UX
CHUDICEHUIO,

8) IMOYUOHATLHYIL UHMENTIEKM,
npeononazaowull ChoOpMUpoBAHHOCb:
BHYMPEHHEU MOMU8AyUU, 8KIOUAIOWel
cmpemienue K 00CMUICEHUI0 Yeau u

- cihopmuposams yYCmouuablil uHmepec K YmeHuro
KaK cpedcmeay nO3HAHUSL OMeUeCMEEHHOU U OPy2ux
KYIbMyp, npuobuenue K 0mevyecmeeniomy
JUMEPamypHOMY HACIEOUIO U Yepes He2o - K
MPAOUYUOHHBIM YEHHOCMAM U COKPOBULYAM MUPOBOLL
KYIbMypbl,

- CNOCOOHOCMb BbIABNAMb 8 NPOU3EEOCHUSX
XY00ICecCmeeHHOU TUumepamypsbl 00pasvl, memboi,
udeu, npobiemvl U GbIPAANCAMb CE0€ OMHOUICHUE K
HUM 8 PA36EPHYMbIX APSYMEHMUPOBAHHBIX YCTNHBIX U
NUCLMEHHBIX BbICKA3bIBAHUSIX, YHACMBOBAMb 6
OUCKYCCUU HA TUMEPAMYPHbLE MeMb,

- 0CO3HABAMb XYOONHCECMEEHHYIO KAPMUHBL HCU3HLU,
CO30aHHas ABMOPOM 8 TUMEPAMYPHOM
npou3gedeHUlU, 8 OUHCMEE IMOYUOHATLHOLO
JUYHOCMHO20 OCIPUSMUSL U UHMETIEKIMYANbHO20
HOHUMAHUSL;

- cihopmuposams yMeHus: 8blpA3UMENbHO (C yuemom
UHOUBUOYATLHBIX 0COOEeHHOCHeEN 00YYAOWUXCSL)
YUmMams, 6 MOM YuUcie Hauzycmo, ne menee 10
npoussederull u (uiu) ppacmenmos;




ycnexy, OnmuMuM, UHUYUAMUGHOCTD,
VMeHUe Oelicme06amsp, UCXOOsL U3 CEOUX
B803MOIICHOCEIL,

- SMRamuy, 6KII0YAueli CHOCOOHOCb
HOHUMAMb IMOYUOHANLHOE COCMOSIHUE
Opyeux, yYyumsleams €20 npu
OCyWecmaneHuU KOMMYHUKAYUU,
CHOCOOHOCMb K COUYBCMBUIO U
CONepeICUBAnUI0;

- COYUANLHBIX HABBIKOS, BKIIOUAIOUUX
CNOCOOHOCb 8bICMPAUEATNE OMHOULEHUS
¢ Opyeumu 1r00bMul, 3a00MUMbCsl,
NPOAGAAMb UHMEPEC U PA3PEUAmb
KOH@IUKMbI,

OK o4. Dppexmugro
63aUMOOCUCMB068AMb U
pabomamu 6
KOJUIEKmuee u KoManoe

- 20MOBHOCMb K CAMOPA3BUMUIO,
CAMOCMOAMENbHOCU U
camoonpeoeneHuio; -081a0eHUe HaABbIKAMU
VUeOHO-UCCIe008aMeNbCKOU, NPOEKMHOU U
coyuanvhou desmenvhocmu, Osnadenue
VHUBEPCATbHLIMU KOMMYHUKATNUGHBIMU
Oelicmsusamu: 6) coemecmuas
0esAmenbHOCb.!

NOHUMAMb U UCNONb308AMb
npeumyujecmed KOMaHoOHou u
UHOUBUOYATLHOU pAbOmbL, - NPUHUMATb
yenu cogMecmHoU OessmenbHOCmU,
OP2eaHU308b16AMb U KOOPOUHUPOBANb
deticmeusi no ee OOCMUNCEHUIO.
cocmasnAams naau Oelucmeull,
pacnpedensams ponu C y4emom MHeHUll
VHACMHUKO8 00CYyoHcoams pe3yibmanvl
co8MecmHuoll pabomol, - KOOPOUHUPOBATD
U 86INONHAMY pAOOMY 8 YCI0BUAX
DeanvHo20, BUPMYANbHO20 U
KOMOUHUPOBAHHO2O 63AUMOOEUCEUSL; -
0CYujecmenams nO3UMUGHoe
cmpame2uieckoe nogedeHue 8 pasiuyHbIxX
CUMYayusx, NPos6IsIMb MEOPYECmB0 U
8000Opadicerue, ObIMb UHUYUAMUBHBIM
Ognadenue yHUBepCatbHbIMU
pecyIAmMUSHbIMU OeUCMBUAMIL: 2)
npuxamue cebs u Opyaux nooeli. -
NPUHUMAMb MOMUBLL U APSYMEeHmbl OPY2UX
J00ell NPU anaIuze pe3yibmamos
OdesamenbHOCIU, - NPUSHABAMb C80€ NPABO
u npaso Opyeux arooell Ha OuuoKu, -
pazeusams CnocoOHOCHb HOHUMAMb MUD C
RO3UYUL OPY2020 YeN08eKd;

- yMemb NIaHUpOBAMd U 8bINOIHAMNG XUMUYECKUU
9KCnepuMenm (npespaujeHuss Op2aHuYecKux geujecmes
npu HacpesaHuu, NoIyYeHue SMUieHd U usyueHue e2o
ce01icms, KauecmeeHHble peakyuu Ha anboe2uobl,
KpaxmaJ, YKCYCHYIO KUCTIOMY, OeHamypayus 0eikos
npu HA2pesanull, ysemHule peaKyuu OeiKos;
nposooUmMb peakyuu UOHHO20 0OMeHA, ONPedensams
cpedy 800HLIX pacmeopos, KauecmeeHHble peaKyuu
Ha cynvgham-, kapboHam- u XA0PUOAHUOHbL, HA
KamuoH amMmoHUs; peuams 3KCnepumMeHmanbHule
3adauu no memam "Memanner” u "Hememannot") 6
coomeemcmeuy ¢ nNPABUIAMU MEXHUKU
bezonacrHocmu npu obpawjenul ¢ 8eujecmeamu
aabopamopHbim 060py008aHueM,; nPeoCmasiims
Pe3yIbmamyl XuMuiecko2o sKcnepumenma 8 oopme
3aNUcU ypasHeHuil COOMeemcmsayrouux peakyuii u
Gopmynupoeams 8b1600bl HA OCHOBE IMUX
Dpe3ynbmamos; -ymems camoCmosamensbHo
NIAHUPOBAMb U NPOBOOUMb XUMUYECKULL
9KCnepuMenm (noayuerue u usyyeHue ceoicms
HeOpeaHuyecKux u opeanuieckux 6euecms,
KayecmeeHHbvle peaxyuu y21e6000p0008 Pa3IUyHbIX
KAACCO8 U KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX
sewecms, peuieHue SKCHePUMEHMAIbHbIX 3a40ay no
PACNO3HABAHUIO HEOP2AHUYECKUX U OPLAHUYECKUX
sewecms) ¢ cobnodenuem npasui 6e30naAcHo20
obpauenus ¢ sewecmeami U 1a00pamopHvIM
obopyodosanuem, popmyruposamo yeau
uccnedo8anus, NPeOOCmMasisams 8 pa3iuyHol gopme
pe3yavmamaol IKCnepumMenma, aHaIu3upo8amy u
OYeHU8ams ux 00CMo8epPHOCmb,

OK.05 Ocywecmenamo
VCMHYIO U RUCLMEHHYIO
KOMMYHUKAYUIO HA
20CY0apCmEenHoOM
saszwvike Poccuiickoui
Deodepayuu ¢ yuemom
ocobennocmell
COUUATBLHO20 U
KYIbIMYPHO2O
Koumexcma

B obnacmu sacmemuyecko2o 60Cnumanusi:
- 9cmemuueckoe OMHOUEHUe K MUpy,
BKIIOUAsL ICMEMUKY ObIMA, HAYYHO20 U
MEXHUUECK020 M8opUecmad, CHOpmA,
mpyoa u 0OuecmeeHHbIX OMHOULEHUT,

- CROCOOHOCTIb 8OCNPUHUMAMb PA3TIUYHbIE
8UObL UCKYCCMBA, MPAOUYUU U
MBOPUECMBO CB0E20 U OPY2UX HAPOOO08,
owWYUaAMb IMOYUOHATLHOE 8030€UCMBUE
uckyccmea,

- Y6exncOeHHOCMb 8 3HAYUMOCIU 015
JUYHOCIU U 0OUeCmEa OMe4ecmeenHo2o U
MUPOBO2O UCKYCCMBA, IMHUYECKUX
KYALIMYPHBIX MPAOUYUil U HapoOHO20

- chopmuposams ymeHus BLIPA3UMETLHO (C yuemom
UHOUBUOYALHBIX 0OCOOEHHOCImEN 00YUaArOWUXCS)
yumame, 8 MoM 4ucie Hauzycmo, He meree 10
npoussederull u (uiu) ppacmenmos;

- 61ademb YMEHUAMU AHATU3A U UHMepnpemayuu
XY0024CeCmBEeHHbIX NPOU38EOCHUL 8 eOUHCmEe PopMbl
U cooepatcanus (¢ yuemom HeOOHO3HAYHOCMU
3ANI0MHCEHHBIX 8 HEM CMBICTIO8 U HATUYUSL 6 HeM
nOOMeKCma) ¢ UCNONb306aAHUEM MEeOPEMUKO-
AUMEPAMYPHBIX MEPMUHOE U ROHAMUILL (8 OONOJHEHUE
K U3Y4EeHHbIM HA YPOGHE HAUATbHO20 00eco U
OCHOBHO20 00We20 00paA306anus);

- chopmuposams npedcmagienus 0 AUmepamypHom
npoussedeHUY KaxK sA61eHUU C108ECHO20 UCKYCCMBA, O
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meopuecmed,
- 20MOBHOCHIL K CAMOBBIPANCEHUIO 6
PA3HBIX 8UOAX UCKYCCBA, CIpeMAeHUe
NPOAGIANG KAYeCcmsed MmeopuecKoll
JUYHOCIUL

Ognadenue yHugepcatbHbIMU
KOMMYHUKAMUGHBIMU OetiCIGUAMU.

a) obwenue:

- 0CYUecmsnams KOMMYHUKAYUU 80 6CEX
chepax srcusHu;

- pacnosuasams HegepOAIbHbIE CPEOCTNEA
00uens, NOHUMAMb 3HAYEHUe
COYUATLHBIX 3HAKOB, PACHO3HABAMb
nPeONnoCyLIKU KOHDIUKMHBIX CUMyayuii u
cMALYAMb KOHGAUKMBL,

- PA36EPHYMO U I0CUUHO U3A2AMb CE80I0
MOYKY 3DEHUsL C UCNOIb30BAHUEM
SA3bIKOBbIX CPEOCNG;

A3bIKE XYO00IHCECMBEHHOU TUMEPAmypbl 8 €20
acmemuueckoli yHKYuu, 00 u300pasumenbHo-
BbIPAZUTNENLHBIX BO3MOHCHOCTHAX PYCCKO2O A3bIKA 8
XYOO02#CeCBEHHOU IUmepamype u ymems NPUMEHANMb
ux 6 peuesoti npaxmuxe;

OK.06 IIposisisme
2panicoancko-
nampuoOmuyecKkyio
nosuyuro,
0eMOHCmpuposams
0COo3HaHHOe nogeoenue
Ha ocHoBe
MpPaoUYUOHHbIX
obujeuenoseueckux
YeHHocmell, 8 MoMm
yucne ¢ yuemom
2apmMoHUu3ayUU
MENHCHAYUOHATbHBIX U
MeAHCPENUSUOZHBIX
omHoueHull,
npumMeHsams
cmanoapmoi
AHMUKOPPYRYUOHHOZO
noeeoeHus:

- 0CO3HAHUE 0OYUAIOWUMUCS POCCUUCKOL
2PAANCOAHCKOU UOCHMUUHOCTIU,

- yeneHanpaesienHoe pazeumue
BHYmMpenHel NO3UYUY TUYHOCHU HA OCHOBE
OYXO6HO-HPABCTNEEHHBIX YEHHOCMEN
Hapooos Poccuiickot @edepayuu,
UCMOPUYECKUX U HAYUOHATLHO-
KYJIbMYPHbIX mMpaouyuil, hopmuposanue
CUCmeMbl 3HAUUMbBIX YEHHOCHHO-
CMBLCTIOBBIX YCMAHOBOK,
AHMUKOPPYNYUOHHO20 MUPOBO33PEHUSI,
APABOCO3HAHUSL, IKOIOSUHECKOU
KYJIbMypbl, CROCOOHOCMU CIABUMb Yelu U
CMpOUmMs JHCUSHEHHbBLE NAAHDL,

B yacmu epascoancroeo éocnumanus:

- 0CO3HANUE CEOUX KOHCIMUMYYUOHHBIX
npas u 00513aHHOCMeEl, YBACEHUE 3AKOHA
U NPasonopsoKa,

- npuHsIMue mpaouyuOHHHIX
HAYUOHATLHBIX, 00UEUENI0B8EUECKUX
SYMAHUCIIUYECKUX U OeMOKPAMUYECKUX
yeHHocmell,

- 20MOBHOCHbL NPOMUBOCIOSIND
udeono2UU IKCMPEMUIMd, HAYUOHAIUIMA,
Kcenoghoduu, OUCKpUMUHAYUU NO
COYUATLHBIM, PETUSUOZHBIM, PACOBBIM,
HAYUOHANbHBIM NPUSHAKAM,

- 20MOBHOCHIb BECMU COBMECTHYIO
0esimenbHOCMb 8 UHMEPEeCcax
2padcOancKo2o 0bwecmaa, yuacmeosanms
6 CAMOYNPAGIeHUU 8
00Weobpaz06amenbHO OP2aAHU3AYUL U
0EeMCKO-I0HOUWECKUX OP2AHUZAYUSIX,

- YMeHUe 83aUMO0eliCmBEo8ams ¢
COYUANLHBIMU UHCIUMYMAMU 6
COOmMEEememeuu ¢ Ux QYHKYusIMu u
HA3HAYeHUeM,

- 20MOBHOCHIb K 2YMAHUMAPHOU U
B0IOHMEPCKOU 0esIMEeNbHOCU,
RaAMpUOMUYecKo20 0CNUMAHUSL:

- chopmuposannocms poccuiickou
2PAANCOAHCKOU UOEHMUUHOCTNU,
NAMpUOMuU3Ma, YEaANCEHUs K c60emy
HApOOy, 4YECMBEa OMEEmCmMEeHHOCMU
neped Poounotl, copoocmu 3a ceotl Kpail,

- cihopmuposams ycmouusvlill uHmepec K YmeHuio
Kax cpedcmey no3HAaAHUsE OMeyecmeenHou U opyaux
KYIbmyp, npuooyenue K Omeyecmeennomy
JUMEPamypHOMY HACIeOUIO U Yepes He20 - K
MPAOUYUOHHBIM YEHHOCHSM U COKPOBUWAM MUPOBOLL
KYJbImypb;

- cihopmuposams ymMeHusi Onpedeisime U Yuumvléans
UCMOPUKO-KYIbMYPHbIL KOHMEKCH U KOHIMEKCM
MEOpuecmsea NUcamenst 8 NPOYecce AHaIu3d
XY00dHCECMBEHHBIX NPOU3EEOCHUL, GbIAGIAMNb UX CE53b
€ COBPEMEHHOCTNBIO;
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ceoro Poouny, ceotl azvik u kynemypy,
npouiioe u Hacmosiyee
MHO2OHAYyUoOHAaNLHO20 Hapoda Poccuu;

- YEHHOCMHOE OMHOUEHUE K
20¢y0apCmMeeHHbIM CUMBOJIAM,
UCMOPUYECKOMY U NPUPOOHOMY HACTEOUIO,
NAMAMHUKAM, MPAOUYUSIM HAPOOO8
Poccuu, oocmuoicenusm Poccuu 6 nayxe,
uckyccmee, cnopme, mexHoN02UsX U
mpyode;

- uoelnas yoexncoeHHoCmyb, 20MOBHOCMb K
cyarcenuio u 3awume Omeuecmaa,
OMEEmMCmMEEeHHOCMb 3a €20 CYObOY,;
0C80€eHHblEe 00YUAIOUUMUCS
MedncnpeomMenmHtble NOHAMUSL U
VHUGEpCAbHble yuebHble Oetcmeus
(pezyrsimughvle, NO3HABAMENbHbLE,
KOMMYHUKAMUGHbLE),

- CHOCOOHOCTb UX UCTIONL30BAHUSL 8
NO3HABAMENbHOU U COYUATLHOU NpaKmuKe,
20MOBHOCHb K CAMOCMOSIMENbHOMY
NAGHUPOBAHUIO U OCYUECIBIEHUIO
VuebHOU 0esimenbHOCMU, Op2anU3ayUul
YuebH020 compyoHuYecmaa ¢
neodazo2uyecKumu pabomHuKamu u
CBEPCMHUKAMU, K YYACMUIO 8 ROCHPOEHUU
UHOUBUOYATLHOU 00PA308aMENHOU
mpaexmopuu;

- 0811a0eHue HaB8bIKaMU y4eOHO-
uccre008amenbCKoll, NPOEeKMHOU U
COYUATLHOU 0essMenbHOCTU

OK o7. Cooeticmeosambo
CcoxXpameHuio
OKpydcarouseli cpeobl,
pecypcocbepecenuio,
NpUMeHsIMb 3HAHUSL 00
UBMEHeHUU KIUMama,
NPUHYUNDL
bepexcausoco
npoussoocmaa,
aghghexmugno
oelicmeosams 6
Upe3eLIUATIHBIX
cumyayusix

B obracmu sxonocuueckoeo socnumanusi:
- ChOPMUPOBAHHOCTIND IKONOSUUECKOU
KYIbmypbl, NOHUMAHUE GIUAHUS
COYUATILHO-IKOHOMUYECKUX NPOYECCO8 HA
COCMOsIHUE NPUPOOHOU U COYUATLHOU
cpeovl, 0Co3HaHUe 2100aNbHO20
Xapakmepa 9K0L02UYeCcKux npooiem, -
NIAHUPOBAHUE U OCYULeCMBIeHUE
Oelicmsuil 8 OKpydcarowell cpeoe Ha
OCHO8e 3HAHUA Yelell YCMOoUYU8020
pazeumus yenoseyecmsd; akmueHoe
Henpusmue 0eticmaull, NPUHOCAUUX 8ped
oKkpydicaioweli cpede, - yMeHue
NPOSHO3UPOBATL HeOIA2ONPUAMHbBIE
9KON02UYECKUE NOCAEOCMBUS
npeonpuHUMaemMblx Oelicmautl,
npeoomepawams ux, - pacuiuperue
onvima OesimenbHOCHU IKON0SUUECKOl
HAanpasieHHOCMU, - 061A0eHUe HABbIKAMU
YUEOHO-UCCIe008AMENLCKOU, NPOEKMHOU U
COYUANBHOU 0esIMeNbHOCMU,

- cihopmuposams npedCmasienus: 0 XUMU4ecKou
cocmagnsaoweli ecmecmeeHHOHAYYHOU Kapmuvl
MUPA, ponu XUMUY 6 NOZHAHUU SGLEHUL RPUPOObL, 8
Gopmuposanuu MuluIEeHUs. U KYTbIMYPbl TUYHOCMU,
ee YHKYUOHALHOU 2PAMOMHOCTIU, He0OX0OUMOU
07151 pewenust NPAKMUYeckKux 3a0ay U IK0L02UHeCKu
000CHOBAHHO20 OMHOUIEHUSL K C80EM) 300POGbIO U
npupooOHoll cpede; - ymems cobnodams npasuia
9IKONO2UYECKU YeNeco0Opa3H020 N08edeHUs. 6 Oblmy U
MPYO08OIl OesIMeNbHOCIU 6 YETISX COXPAHEHUSL C80e20
300p08bAL U OKPYACAtOujeti NPUpPOOHOU Cpeobl,
VUUMBIEATNb ONACHOCHb BO30€UCMEUSL HA HCUBbIE
Op2anu3mMbl ONPeOeIeHHbIX GeUjeCms, NOHUMASL CMbICL
noxazamensi NpeOeIbHol OONYCMUMONU
KOHYEHMPAyuu - ymens npocHO3UPO6Amb,
AHATUZUPOBAMb U OYEHUBAMb C NOZUYULI
9KON02UYeCKOll He30nacHOCU NOCIeOCMBUS
O6bIMOBOU U NPOUZBOOCMBEHHOU 0esIMeNbHOCTU
YenogeKa, CéA3ANHOL ¢ NePepabomKoll seuecms,
UCNOb308AMb NOJLYUEHHbLE SHAHUS OISl RPUHSIMUSL
2PAMOMHBIX peueHUli npobiiemM 6 CUMYayusx,
CBA3AHHBIX C XUMUELL, - YMemb 0CO3HABAMb
ONACHOCMb 8030€UCMBUSL HA HCUBBLE OPSAHUIMbL
ONPeOeNeHHbIX 6EUeCE, NOHUMASL CMBICI
noxazamensi NPeOeIbHol OONYCMUMONU
KOHYEeHmMpayuu, u NOCHAMb Ha NPUMePax cnocoowbl
VMEHbUEHUs. U NPe0OMEPAUEHUs UX 8PEOHO20
6030€liCBUsl Ha OP2AHU3M Hell0GeKd.

- Haaudue momueayuu K 06yueHui0 u
JAUYHOCNTHOMY pA36UMuI0;
B obrnacmu UYEHHOCmU HAYYHO2O NO3HAHUA.

- gnademo COBPEMEHHBIMU HUMAmMenIbCKUMU
npakmuxkamu, Kyﬂbmypod socnpusmust U NOHUMAHUS
JumepamypHblx MeKcmoes, YMEeHUAMU
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OK.09 Ionvzosambcs
npogheccuonanbrol
OJoKyMeHmayueu Ha
20¢y0apcmeeHHom U
UHOCMPAHHOM SI3bIKAX

- CchopMUPOBAHHOCTb MUPOBO33PEHUS,
COOMBEMCMBYIOUC20 COBPEMEHHOMY
VPOBHIO pA3GUMUSL HAYKU U 0OUECTNBEHHOT
NPAKmMuKU, OCHOBAHHO20 HA OUANI02e
KYAbMyp, CROCOOCMEYIOWe20 0COZHAHUIO
€80€20 Mecma 6 NOIUKYIbNYPHOM MUpe;
- COBEPUICHCMBOBAHUE S3bIKOBOUL U
YUMamenbCKo KyJibmypuvl Kak cpeocmesd
83aUMOOEUCMBUS MeAHCOY HOObMU U
NO3HAHUS MUPA;

- 0CO3HAHUE YEHHOCMU HAYYHOU
oesimenbHOCmU, 20MOBHOCHb
OCYWecmeansimy nPoeKmuyio u
uccned08amenbCKyo 0esmenrbHOCHb
UHOUBUOYATILHO U 8 2pYNNe;

Osnadenue yHuBepCaibHbIMU yueOHbIMU
NO3HABAMENbHBIMU OCUCTNEUAMIU.

0) bazoesvie uccredosamensbeKue
oeticmeust:

- g1ademv HaABbIKAMU YUeOHO-
uccnedo8amenbCeKoll U NPOeKmHou
0esimenbHOCMU, HABLIKAMU PA3PeUleHUs.
npoonem;

- CNOCOBHOCMb U 20MOBHOCTND K
CaMoCmosimenbHOMY NOUCKY MEemOo008
pewenus NPaKmuyeckux 3a0ad,
APUMEHEHUIO PA3TUYHBIX MEMO0008
NO3HAHUA,

- oglladeHue sUOamu 0esimeabHOCU No
ROJYYeHUIO HOB020 3HAHUSL, €20
unmepnpemayuu, NPeoobpazo08anHuIo u
NPUMEHEHUIO 8 PA3TUYHBIX YUEOHbIX
CUMYayusx, 8 mom 4ucie npu co30anuu
YUEOHBIX U COYUATILHBIX NPOCKMOS,

CAMOCMOSMENLHO20 UCHIONKOBAHUS NPOUUMAHHOZ20 8
VCMHOU U NUCbMEHHOU opme, UHDOPMAYUOHHOU
nepepabomxu mexkcmos 8 guoe aHHOMayuil,
00K1a008, me3ucos, KOHCNeKMos, pegepamos, a
MAaKdHce HANUCAHUS OM3bl808 U COYUHEHUN PA3TUYHBIX
JHcanpos (06vem couunenus - ve meree 250 cnos);
e1a0ems ymeHuem peoaKmuposams u
COBEPUEHCBOBAMb COOCBEHHbIE NUCLMEHHBLE
8bICKA3BIBAHUS C YUEMOM HOPM PYCCKO20
JUMepamypHo20 A3bIKa

IIpogpeccuonanvuvie Ilnanupyemoie pezyromamot 00yuenus
Komnemenyuu
Obwue Obwue
Brademv pabomoii no gopmuposanuio u
peanuzayuu  NpozpamMM  CAHUMAPHO-
- yMemb  HpoBOOUMb  CAHUMAPHO-  2USUEHUYECKOE
2UzUeHUYecKoe NPOoCcEeweHIe HACENeHUsl, 8 .
npoceeujeHIe HacerleHus;
MOM  uUCie — NPOSPAMM — CHUDICEHUs.
- yMemb  NEpeHOCUmb  3HAHUSL 6  NPAKMUYECKVIO
nompebnenuss  aikoeons u - mabaka, .
o0baacme, 0c80eHHble CPedCmead U Cnocoobl Oetucmaus
npeoynpesicoenus u 060pbOBI c
6 COOCMBEHHYIO NPAKMUKY;
HeMeOUYUHCKUM nompebnenuem .
-3HAMb OCHOBbI MEMOOOIO2UU UCCACO08AMENbCKOU U
HAPKOMUHECKUX cpedcms, u .
IIK 4.2. IIposooumu NPOEKMHOU OessmeNbHOCIU,
HCUXOMPONHBIX eujecms;
canumapHo- -3HaMb  CMPYKmMypy U npaguid  oQopmieHus
IIpogooums  canumapHo-sucuenu4ecKoe z .
2ueueHuyeckoe uUccnedo8amenbeKou U NPOeKmHuol pabomol,
npoceeujeHue Haceienust U MOmMusUpo8ans
npoceeujenue - umems HABbIKU Gopmynuposku memul
Ha gedeHue 300p06020 00PA3A HCUZHU, . .
HaceneHus uccnedo8amenvcko U NPOEKmMHOU  pabombl,
3name  npunyunsl  300p08o20  0bpa3sa
00KA3b16AMb €€ AKMYAbHOCb,
JHCUZHU, OCHOBbL COXPAHEHUS. U YKPENIeHUs.
200DOGHs" - ymemb onpedensimo yenv u 3a0auu
; N .
P uccnedosamenbeKoil U HPOEKmMHoU pabomol,
gaxkmopel, cnocobcmsyiowue COXpaneHuio
- gLIOUPAMb U NPUMEHSIMb HA NPAKMUKE Memoobl
300p08b3L;

Dopmel u Memoodsl pabomwl no
CAHUMAPHO- 2USUCHUYECKOe NPOCBEUjeHUE
HaceneHus,

UCCIIE008AMENLCKOU  OCAMENbHOCU — A0EK8AMHbLEe

3a0a4am ucciedo6aHusl.

B pesynbrare ocBOE€HHS MpOrpamMmbl y4eOHOTO MpEeAMeTa peanu3yercs MporpaMma BOCIHUTAHUSA,
HarpaBjIeHHas Ha (POPMUPOBAHUE CIEAYIOIINX JIMYHOCTHBIX pe3ynbTaTtoB (JIP):
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JInyHOCTHBIE Pe3y/bTAThI PeAJIN3ALMHU POrPAMMbI BOCIIMTAHUA(OECKPpUnmopst)

Koabl

pe3yJbTaToB
Oco3Haromuil NPUOPUTETHYIO IIEHHOCTh JUYHOCTH YEJIOBEKA; YBa)KarOIIM
COOCTBEHHYIO M UYKYI0 YHUKAILHOCTh B Pa3JIMYHBIX CUTYAIUSIX, BO BCeX (hopmax u JP o7
BHJIaX JIESITEIbHOCTH.
[TorrMaroIniA CyNTHOCT U COLMATBHYIO0 3HAUMMOCTB CBOCH OyayIiei npodeccun, P
MPOSIBJISIIOLIMNA K HEH YCTONYMBBIA UHTEPEC. °
YnMmeromuii 3ppekTuBHO padoTaTh B KOJJIEKTHBE, OOIIATHCS C KOJUIETaMH, P
PYKOBOJICTBOM, IOTPEOUTEIISIMHU. e
CaMoCTOSATEIbHBIN M OTBETCTBEHHBIN B IPUHITHH PEUICHUN BO Beex chepax CBOCH
JESTEIIbHOCTH, TOTOBBIM K HCIIOJIHEHUIO Pa3HOOOPa3HBIX COLUANIBHBIX POJIEH, JIP2
BOCTPEOOBAHHBIX OM3HECOM, OOIIIECTBOM M TOCYIapPCTBOM.
OJ11 27IYXUX, CAAOOCTBIUAWUX, NO30HOO2LOXUWUX 00YUAIOUUXCS
CriocoOHOCTE K COI.[PIaJ'ILHOﬁ aanTallyi W HUHTCTpanui B O6H.[eCTBe, B TOM YHCIIC IIpU peain3aluu
BO3MOYKHOCTEH KOMMYHHUKAIIMH Ha OCHOBE CIIOBECHOH peun (BKIIOYast YCTHYIO KOMMYHHUKAIIHIO), a TAKKE, JIP(A) o1
IpH KCJIaHNH, KOMMYHHUKAIIUN Ha OCHOBEC J)KECTOBOH peyu C JIMaMu, UMCIONIMMU HAPYIICHUA CllyXa.
07151 06Y4AIOWUXCSL C HAPYUEHUAMU ONOPHO-08USAMENbHO20 ANNAPama
Brnanenue  HaBbIKAMM ~ NIPOCTPAHCTBEHHOW W COLMAJBbHO-OBITOBOM  OPHUEHTHUPOBKH;  yMEHHE
CaMOCTOATENIbHO W 0€30I1aCHO MepeiBUTaThbcsi B 3HAKOMOM M HE3HAKOMOM IPOCTPaHCTBE C JIP(A) 02
HCIIOJIB30BAHUECM CIICIHUAJIBHOI'O 060pyILOBaHI/I)I
CrnocoOHOCTh K OCMBICICHUIO M JuddepeHnnanud KapTHHBl MHpa, €€ BPEMEHHO-IIPOCTPaHCTBEHHOM TIP(A) 03
OpraHu3anuu
CriocoOHOCTE K OCMBICICHHUIO COLMAaNbHOrO  OKPYXEHHs, CBOCTO MeCTa B HEM, INpHHATHE JIP(A) 0s
COOTBETCTBYIOHIUX BO3PACTY NEHHOCTCH U COLMAJILHBIX POJICHU
07151 06YUAIOWUXCSL C PACCMPOUCNEAMU AYMUCTHUYECKO20 CNeKmpa
(opMupoBaHHE yMEHHS CJIEI0BAaTh OTPAOOTAaHHON cuCTeMe MpPaBWI IMOBEJICHHWS W B3aUMOJCHCTBUS B JIP(A) o5
TMMPUBBIYHBIX 6I)ITOBI)IX, yqe6Hbe 1 COIMMAJIIBHBIX CUTYAIUAX, YACPKNUBATH I'PAHUIIBI B3aHMOHeﬁCTBHH
3HaHMe CBOMX IPEANOYTEHHH (orpaHiyeHuil) B ObITOBOH chepe u chepe HHTepecoB JIP(A) 06
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2. CTPYKTYPA U COJAEP KAHHUE OBLIEI'O YYEBHOI'O IPEJIMETA

2.1. O0beM y4eOHOro npeaMera M BUAbI y4eOHOH padoThl

Buj yueOHoii padoThl

O0beM yacoB

MaxkcuMaJibHasi ydeOHasi Harpy3Ka (Bcero) 144
Bcero ¢ npenogaBareJsiem: 144
B TOM YHCJIE:
1.OcHOBHOE coziepKaHNe
-meopemuueckoe 0byyeHue 57
-npakmuyecKue 3aHsAmus 39
-1abopamopusvie pabomuol 23
2.IIpodeccroHabHO OPUEHTHPOBAHHOE COJIEPKAHUE
-meopemuueckoe ooyueHue 15
-npakmuieckue 3aHamus 5
-n1abopamopusvie pabomul 1
3. Atrecranus
-npomexyrounas arrecramus Jp (I cemectp) 2
-IPOMEKYTOYHAs aTTecTalus (3a4er ¢ oneHkoii), Il cemectp 2
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2.2. TeMmaTuuyecKMii IJIaH U coJepxkanue oomero yueonoro npeamera OYIL07 (IT) XUMUSA

Haumenosanue
pa3aesioB U TeM

Coz[epmafme yqeﬁﬂoro MaTepuaJia, IPaAKTUIECCKUE 3aHATUH

O0beM yacoB

Dopmupyemble
komnerenuun (OK)
/ INYHOCTHDBIE
pe3yabTaTthl (JIP)

1 2 3 4
Paznen 1. O6uiasi u HeopraHuveckasi XUMUsI (38/0/16/0/8/0)
Tema 1.1. OsHnaxomienue cmyOoeHmos ¢ @opmamu mMeKywelu u NpOMEdNCYMOUHOU ammecmayui, OCHOBHOU U
OCHOBHbBIC TTOHSTHS O0ONOIHUMENbHOU TUMEPAmypoil No Kypcy Y4eOH020 npeomema u nposedeHue UHCMpYKmaxjica no mexHuke
XUMHHM 1 3aKOHBI Xumun, | 0€30nacrocmu.
BaJleHTHOCTD. Coaeprxanue yueOHOro MaTepuaJa:
Hayunble MeTonbl HCCIIEIOBaHHUS XUMHUYECKUX BEUIECTB M IpeBpaunieHuil. Poib
XUMHUYECKOIO JKCHEPUMEHTa B IO3HAHUU MNPUPOAbl. MOJEeIUpoBaHUE XUMHUYECKUX
sBIIeHUH. B3auMocCBs3b XuMuu, GU3NKU, MaTEMATUKHU U Ouonoruu. EcrecTBeHHOHAYYHAS 2 OK 01— JIP4,JIP(A):
kaptuHa mupa. BemectBo. AToM. Monekyna. XUMHUECKUH 3IIEMEHT. AJUIOTPOIUS.
[Ipoctbie u cioxHble BemecTBa. KauecTBEeHHBIM M KOJMYECTBEHHBI COCTaB BEILLECTB.
Xumuyeckue 3HaKu U ¢GopMyiibl. OTHOCHUTEIbHBIE aTOMHAs M MOJIEKYJISIpHAs Macchl.
KonuuectBo BemectBa. CTexuoMeTpus. 3aKOH COXPAHEHHUS MacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3akoH ABoraipo H
cieactBus u3 Hero. Atom. M30Tonbl. ATOMHbBIE OpOUTAIIH S-, P-2JIEMEHTHI.
Tema 1.2. Coaepxxanue yyeOHOro MaTepuaJa:
Ileproanueckuii 3aKoH, BanentHocts. OCHOBHBIE 3aKOHBI XHMMHUHU. [lepuonnmyeckuil 3aKoH, NEpUOIUYECKAs 2 OK o1 JTPJTP(A):
nepuonnueckas cucrema | cucrema JI.1. Menneneesa. Teopust ctpoeHust aroma. ’
.M. Menneneera
Tema 1.3. Conep:xxanue yueOHOro MaTepuaJjia:
Teopus ctpoenust aroma. | OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX O00JOYEK aTOMOB MEPEXOJHBIX HIIEMEHTOB.
Mopenu ctpoenus atoma. Anpo U HyKJI0oHBL. HyKimmuabl 1 U30TOMbl. DNEKTpoH. Jyanusm
anekTpoHa. KBaHTOBble umcia. ATomMHas opOutanb. PacnperneneHue 3JeKTPOHOB IO
opOuTansaM. DJEKTpOHHAs KOHUTypalus aroma. BaneHTHbIe 27eKTpoHBl. OCHOBHOE U
BO30YKJIEHHBIE COCTOSIHHMSI aTOMOB. llepmoauueckuii 3aKOH NEPUOTUYECKON CHUCTEMBI 9 OK o1 JTP4JP(A):

xumuueckux dnemeHToB .M. MenneneeBa. OrtkpeiTe Ilepumoanyeckoro 3akoHa.
[Ipenmochuiky: HaKOIUIEHHE (HaKTOJIOTHUECKOTO MaTepuaa, paboThl IPeaIIeCTBEHHUKOB
(U.B. Mlebepeiinepa, A.D. Illamkyprya, J[x.A. Hpronenaca, JI.FO. Meiiepa), cbe3n
xumukoB B Kapncpys, nmuunoctHele kadectBa J[.M. MenaeneeBa. Otkpwitue J[.U.
MenpeneesbiM [lepuonuyeckoro 3akona. [lepuognueckuii 3aKOH U CTpPOEHHE aToMma.

N3oTonsl. COBpEMEHHOE MOHATHE XMMHUYECKOTO JIEMEHTA. 3aKkOHOMepHOCcTh [.Mo3zmu.
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Teopus cTpoenus atoma

Tema 1.4.

AHanu3 XUMHYECKUX
3JIEMEHTOB, CTPOCHUE U
CBOICTBA.

IMpakTnueckoe 3ansaTue Ne 1:
Teopml CTpPOCHUA aTOMOB, ITPOTrHO3 XUMHUYCCKUX CBOﬁCTB, HalmMCaHUEC YPaBHCHHUA
peaxiuu.

OK 01— JIP4,JIP(A)1

Tema 1.5
BzanmoneiicTBrue aToma,
o0Opa3oBaHKE CBSI3H,
OCHOBHBIE T'PYTIIIBI
XUMHYECKOM CBSI3H

Coaepxxanue yueOHOro MaTepuaJa:

Mounekynbsl U xumu4deckas cBa3b. KoBaneHTHast cBA3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBI
oOpa3oBaHus. XapaKTEPUCTUKH KOBAJCHTHOH CBsi3U. KOMIUIEKCHBIE COCAMHCHHS.
OnexkTpooTpunareabHOCTh. CTeneHb OKHUCIEHMS W BAJIEHTHOCTb. [ mOpuauzanus
aTOMHbIX opOuTtaneii. IIpoctpaHcTBeHHOE CcTpoeHHe MousieKynd. [loyspHOCTH MOJIEKYII.
HNonnas cBsa3p. Katnonel u aHumonsl. Metaimueckas cBs3b. BopoponHas CBs3b.
MexMONeKyJIApHbIE  B3aUMOACHCTBUA. EnMHas npupoja XUMHYECKHX  CBS3EH.
KoBanentHas cBs3p. lloHATHE O XUMHYECKOW CBA3M. THIBI XUMHYECKHX CBS3CH:
KOBAJICHTHAs1, HOHHAs, METAJUIMYECKasi U BOJOPOIHAS.

OK o1— JIP4,JIP(A)1

Tema 1.6

PactBops1. PactBOpenue.

Teopus
AJIEKTPOIUTAYECKOMN
JACCOLMALUH.

Conep:xanue yueOHOro MaTepuaJjia:

KayecTBeHHBINI M KOJIMYECTBEHHBIM COCTaB BEIIECTBA. BeniectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. COBpEMEHHbIE NPEACTABICHUS O CTPOCHUHM TBEPIBIX,
KUJKUX M Ta3000pa3HbIX BemecTB. [IpuunHBl MHOTOOOpa3usi BELIECTB: H30MEpHS,
TOMOJIOTHSI, aJoTponus, u3otonus. Knaccudukaiys 1 HOMEHKIATypa HEOPTaHUIECKUX
W OpPraHWYECKUX BEIIECTB. SBIEHHS, MPOUCXOIAIINE NPU PACTBOPEHHUH BEIIECTB -
paspylieHre KpUCTaTMYecKoi pemeTku, AudQy3us, TUCCOUMaIUs, TUIpATAIHs.
Yuctele BemecTBa U cMecH. JucnepcHeie cucrembl. Komonansie cucteMsl. IcTUHHBIE
pacTBophl. PacTBopeHue kak (M3MKO-XMMHYECKHUH Tpolecc. TeruioBble sSBIEHUS MpPU
pactBopeHnu. CrnocoObl BBIPAKEHHS KOHIIEHTpPAIMM pacTBOPOB: MaccoBas JOJs
pPacCTBOPEHHOIO  BEIIECTBA, MOJSIpHass M  MOJBUIbHAs  KOHILIEHTpauuu. Teopus
AJIEKTPOJTUTAYECKON AUCCOIUALINH.

OK 01— JIP4,JIP(A);

Tema 1.7

Peaxninnu moHOBOTO
oOmeHa. Peakiyn,

WIyNIHe JT0 KOHIIA.

IIpakTnyeckoe 3ansaTue Ne 2:
KauecTBennrle PCaKIIM HAa KATUOHBI 1 aHHOHBI.
Pemienue 3aau Ha MaccoBYIO /1010 (PacTBOPHI).

OK o1— JIP4,JTIP(A)1

Tema 1.8 JlabopaTopHnas pabora Nel:

Teopust Appenunyca PactBopel. PactBopenme. Teopust snmekTponuTudecko aucconuanuu. Jlucconmanus OK 01— JIP4,JIP(A)1
KHCJOT, COJIei, OCHOBAHUIA.

Tema 1.9 Coaepxanue yyeOHOro MaTepuaJa: OK 01— JIP4,JIP(A)1
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Jucconuaiust KUCIOT,
coJieil, OCHOBaHMI

MexaHu3M JHMCCOLMALMUA BEIIECTB C PA3JIMYHBIMU TUIMAMU XUMHUYECKHX CBSI3EH.
Hucconmaruss  Bonabl. Bomoponmubeiii  mokazatenb.  Cpega  BOAHBIX — PacTBOPOB
INEKTPOIUTOB. Peakiuu oOMeHa B BOJHBIX PAacTBOpaxX »JJICKTPOIMTOB. 30JIH, TEIH,
MOHSTHE O KAJJIOUaX.

Tema 1.10
IM'maponus coneit

Coaepxxanue yyeOHOro MaTepuaJa:

XUMUYECKUE peaklluu, UX KiIacCHU(pUKalus B HEOPTraHWYECKOW U OPraHMYECKON XUMHUU.
3aKOHOMEPHOCTH TPOTEKAHUS XMUMHUYECKHX peakiuid. TermoBble 3(PQPEKThl pEaKIuii.
Tepmoxumuueckue ypaBHeHus. [loHaTHe 00 3HTAIBNHKM U HTponuu. DHeprus ['nuboca.
3akoH ['ecca u ciencTBus u3 Hero. /luccouuanust 3JIEKTPOIIMTOB B BOJAHBIX PacTBOpaXx.
CuiibHBIE U clTa0ble MEKTPOJIUTHI. ['maponu3 kak oOMeHHbIH mporecc. HeobpaTumeprit
TUIPOJIU3 OPraHMYECKUX U HEOPraHWYEeCKHMX COEAUHEHHM U €ero 3HAayeHue B
MPAKTUYECKON JeATeIbHOCTH uenoBeka. OOpaTtuMeblii ruaponus coneil. CTyneHdYaThli
ruzapoaus. IlpakTruyeckoe npuMeHeHne rujponinsa.

OK 01— JIP4,JIP(A)1

Tema 1.11
OcHoBHBbIE cllydan
THJIpOJIN3a COJIeH

JlabopaTopHas padora Ne 3:
I'mpponus cosent.

OK 01— JIP4,JIP(A);

Tema 1.12
OKUCIIUTEIIFHO-
BOCCTAaHOBHUTEJIbHEIE
peakuumn

Copep:xkanue y4eOHOro MmarepuaJia:

XUMHUYECKUE PeaKIMM, UX KIacCU(pUKAIMs B HEOPraHMUECKOW U OPraHMYecKol XMMHUHU.
3aKOHOMEPHOCTH MPOTEKAHUS XMMMYECKUX peakiuil. TemyioBele 3QQeKThl peaxiuil.
Tepmoxumuueckue ypaBHeHHs. [loHaTHe 00 sHTambIMU U 3HTponuu. DHeprus ['ub6ca.
3akon I'ecca um crnenctBusg wu3 Hero. Kiaccupukanus XUMUYECKHMX peakuuid B
HEOPraHMYecKo M opraHuyeckod XuMHMH. Peaknuu HOHHOro oOMEHa B BOJHBIX
pactBopax. Cpena BOAHBIX PACTBOPOB: KUCIIAs, HEUTpabHasl, LieaoyHas. BogopoaHslii
nokaszarenb (pH) pactBopa. OKHCIUTENBHO-BOCCTAHOBHUTENbHbIE peakuuu. CTeneHb
okucineHus. BoccranoButenmn u  okuciautenu. OKHCIEHHE M BOCCTAHOBIICHHE.
Bakneime oKUCIUTENN U BOCCTAHOBUTEIN. BOocCTaHOBUTENBHBIE CBOMCTBA METAJUIOB —
MpOCThIX BemecTB. OKHUCIUTENbHbIE U BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAJIJIOB —
ITPOCTBIX BEUIECTB.

OK o1— JIP4,JIP(A)1

Tema 1.13
OKMCIIUTEIIFHO-
BOCCTAHOBHUTEJILHEIE
peakuumn

IpakTnyeckoe 3ansaTue Ne 3:
OKHCIHUTENEHO-BOCCTAHOBUTEIBHBIC peakuuu Teopus ANEKTPOTUTUICCKON
JWCCOLIMAIINH, TEOPHs «AppeHHnyca.

OK o1— JIP4,JIP(A)1
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Tema 1.14
CKOpOoCTh XUMHYECKUX
peakuuii. Katanus

Conep:xanue yueOHOro MaTepuaJjia:

CKOpocTh peakllid, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (AKTOpOB. 3aKOH ACHCTBYIOLIUX
Macc. DJeMEHTapHbIe U CIOXKHBIE Peakiuu. MeXaHu3M peakiuu. DHEPrusi aKTUBALIUU.
Karanu3 u karanuzaropbl. 00paTUMOCTh peaklUid. XUMHUYECKOE PAaBHOBECHUE U CIIOCOOBI
€ro CMeNIeHus. DIEKTPoIN3 pacTBOpoB U paciuiaBoB. [Ipunnun Jle [llarense.

OK 01— JIP4,JIP(A)1

Tema 1.15
Oco0kle cBolicTBa
00paTUMBIX peaKIHi

IIpakTuyeckoe 3ansiTue Ne 4:
Oco0pble cBoiicTBA 0OPAaTUMBIX PeaKLIUi

OK o1— JIP4,JIP(A)1

Tema 1.16

OO6m1ast XxapakTepucTruKa
HeMeTaJlJIoB. A30T U €T0
COEINMHEHHS.

Conep:xanue yueOHOro MaTepuaJia:

Knaccudukanus HeopraHMYeCKHX coeIuHEHUH. XapakTepHble XMMHUYECKHE CBOICTBa
METAJIJIOB, HEMETAJUIOB M OCHOBHBIX KJIACCOB HEOPraHMYECKUX coequHeHuil. Bomopon.
N3oronbr Bogopona. CoenuHeHUst BOJOpoJa € MeTaulaMd M HeMmertaiiamMu. Bopa.
[Tepokcun Bogopona. I'anorensl. 'anorenoBomopoxsl. ['anorenuanl. Kuciopoaconep-

Kame coenuHeHus xisopa. Kucnopoa. Oxcunbl u  mepokcuiabl. O3zoH. Cepa. OKgo OKgz—
CepoBopopon u cynbbuasl. Okcuabl cepbl. CepHHUCTast U CEpHAst KUCIOTHI U MX COJIU. JIP2,JIP(A)2
Hemeramnbl. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUIIMYHBIX HEMETaJJIOB.
OOmast XapakTepuCTHKa MONATPYIIBl TajoreHoB. [lomokeHHMe HEMETaioB B
NePUOINYECKOIt cucreme, 0COOEHHOCTH CTPOEHUs ux aTOMOB.
DNeKTPOOTPULIATETEHOCTb. AMMHaK ¥ €ro COeauHEHHUs. A3O0THas KHUCIOTa W
0c00EHHOCTH ee CBOMCTB. HUTpaThl M HUTPUTHIL, OTy4YeHHUe U cBoiicTBa. HemeTasubl.
Tema 1.17 Coaepxxanue yueOHOro MaTepuaJa:
Oomas xapakrepuctuka | @ochop u ero coenuHenus. docdopHas kuciaota U ee cBoicTBO. CBoilcTBa comeit OKoz OKos—
HemeTaiioB. @ochop u | pochopHOi KUCTOTEL. M0o320601i wimypm. JIP2,JIP(A)2
€ro COeIMHEeHUs
Tema 1.18 Coaepxxanue yueOHOro MaTepuaJa:
OOmias xapakrepuctika | Hemeramnel. XapakrepucTuka yriepoja M KPEeMHHUS C TOYKM 3pPEHHS 3JIEKTPOHHOTO
AJIEMEHTOB 4 TpyMIIbI, CTPOEHHS U MOJOKEHHUS B IEPUOANIECKON CHUCTEME. OKoz OKos—
TJIABHOM MO/ PYIIITBL. JIP2,JIP(A)2
Yraepon u ero
COEIMHEHMSL.
Tema 1.19 JlaGoparopnasi padora Ne 3:
[Toarpynmna yraepona. OO6mrast xapakTepucTuka HeMeTauioB. A30T u (ochop B CpaBHEHHMH XUMHUYECKUX
CpaBHuUTENBbHAS coiicTB. [loarpynna yriepona. CpaBHUTENbHAsT XapaKTEPUCTHKA XUMHUECKUX CBOMCTB OKoz OKos —
XapaKTepUCTHKA yriaepoja U KpEMHHS - XUMHUUECKUE CBOICTBA. JIP2,JIP(A)2

XUMHUYECKUX CBOMCTB
yriaepoaa U KpeMHHus -
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XUMHYECKHE CBOMCTBA.

Tema 1.20
OO01mmas XxapakTeprucTHKa

Conep:xanue yueOHOro MaTepuaJia:
[Iporno3 xumudeckux cBOMCTB. CBOMCTBA KPEMHHUS U €0 COCTMHEHUM.

3JIEMEHTOB 4 IpyMIIbI, OKo2 OKos —
TJIABHOW TIOJTPYIIIIBL. JIP2,JIP(A)2
Kpemnwnii u ero
COEIMHEHMUSL.
Tema 1.21 Coaepxxanue yueOHOro MaTepuaJa:
OO6mrast xapakrepuctuka | MeTtamibl.  DJIEKTPOXUMUYECKUM Pl HampspkeHUd MeTtamioB. OOmme  crocoObl
MetaiioB. Koppozus noirydeHus MetaiioB. [lorstue o koppo3un MetaiioB. CriocoObl 3alUTH OT KOPPO3UH.
METaJUIOB. Mertamel. [lonoxenne merannos B Ilepuoauueckoil cucreMe 1 0COOEHHOCTH CTPOCHHUS
Mertannst | u Il rpynn ux aroMoB. IIpocTble BellecTBa — MeTaIbl: CTPOEHHE KPUCTAUIOB U METaJJIMYECKast OKoz OKoz~-
IJIaBHOW HOATPYIIIBI XUMuYeckas cBs3b. OOmue (uznyeckre cBOCTBa METAUIOB U UX BOCCTaHOBHUTEJbHBIE TIP2.TIP(A),
CBOMCTBA: B3aMMOJICHCTBUE C HEMeTAJIaMU (KUCIOPOJOM, rajJoreHaMu, CEpoM, a30TOM,
BOJIOPOJIOM), BOJIOM, KHCIOTaMH, PacTBOpPAMHU COJIeH, OPraHMYECKUMH BelIeCTBaAMU
(cupTamu, rajgoreHajIKaHaMu, (PEeHOIOM, KUCIOTAMH ), CO IIETOUYaMH.
Tema 1.22 Coaeprxanue y4eOHOro MarepuaJa:
Mertainst |1 rpymnmb OOmme ¢Qusnueckue CBOHCTBA METAJUIOB M HMX BOCCTAaHOBHUTENBHBIE CBOWMCTBA!
TJIABHOM MOJTPYIIIBI B3aMMOJICHCTBHE C HeMeTaulaMd (KHCIOpPOJIOM, TajJOreHaMH, Cepoi, a30ToM,
Mertaiabsl TOOOYHBIX BOJIOPOJIOM), BOJOW, KHCIOTaMM, PAacTBOpAMHU COJIEH, OPraHMYECKHUMH BEIIECTBAMU
MOATPYII. (ciupramu, rajoreHajJkaHamH, (QEeHOJIIOM, KHcIoTaMH), co mienoyamu. OKcHIbl U
THAPOKCHIBI METaUIOB. 3aBUCHUMOCTh CBOMCTB JTHX COCIUHEHHUNW OT CTeneHen OKer OKe
OKHCJIEHUSI METAJIJIOB. 3HAYEHUE METAJNIOB B NMPUPOJE U KU3HU opraHuzMoB. Kopposus HP;,Z.HP(X:’,)z
MetaisioB. [loHsTre koppo3uu. XuMudeckass KOppo3ust. DIEKTPOXUMHUUYECKas KOPPO3Usl.
CriocoObl 3alMThl METAJUIOB OT KOPPO3UHU. AMIOMUHUHN. XapaKTepUCTUKA aTIOMUHUS Ha
OCHOBaHMM mnoJokeHus B llepumogmyeckont cucreme annemeHtoB J[.M.MenneneeBa u
cTrpoeHusi aroma. IlomyueHue, QHU3MUECKHE W XUMHYECKHE CBOICTBAa aTIOMHUHMSL.
Baxneiime coequHEHUsT alIOMHHUSA, WX CBOICTBA, 3HAYEHUE U NPUMEHEHHE.
[IpupoaHble COEAMHEHNSI ATIOMUHUS.
Tema 1.23 JlabopaTopHas padora Ne 4: OKop OKor
MeTaJ‘IJ‘{BI | u Il rpynin Mertasnsl | u |l rpynn riiaBHOM MOATPYNIBI - XUMUYECKUE CBOWCTBA M MUPOXUMHUYECKHE JIP,JIP(A)
TJIaBHOM MOJTPYIIIbI KaueCTBEHHBIE PEAKIIH.
Tema 1.24 IIpakTnyeckoe 3ansaTne Ne 5:
Meramtst | — 11l rpynn Meramist | — Il rpynn roaBHOM TOATPYIIIBL. %ESZH?,I&;

TJIABHOW NOJTPYIIIBI
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Tema 1.25
Mertamisl TOOOUYHBIX

MIOATPYIIIL.

Coaepxxanue y4eOHOro MaTepuaJa:

[lepexonHblie ayeMeHTHl (Melb, cepeOpo, LIMHK, PTYTh, XpPOM, MapraHell, >Keie30) U uX
coenuHeHus. KoOMIIEKCHBIE COETUHEHHUs TEPEXOTHBIX 3JIeMeHTOB. OO0mue crnocoObl
nonydyeHuss mertamuioB. [lonstue o wmetamnypruu. CruiaBel (4epHble UM I[BETHBIE).

XapakTepucTUKa 3JIEMEHTOB IMOOOYHBIX IOATPYHNI C TOYKHM 3pEHHUS 3JIEKTPOHHOIO 2 OKoz Oos
pakTep OArpy p POHE JIP,,JIP(A),
CTPOEHHUS U TOJIOKEHUS B Iepuoaudeckoil cucreme. IIporHo3 XMMHYECKHX CBOMCTB.
XapakTepucTuKa jKeje3a C TOYKH 3pPEHHUS] JIEKTPOHHOI'O CTPOEHUS U IOJIOKEHUS B
nepuoaudeckoil cucteme. IIporHo3 xumuueckux cBoWcTB. KauecTBeHHbIE peakluu Ha
JIBYXBaJIEHTHOE U TPEXBAJIEHTHOE XKEJIE30.
Tema 1.26 IMpakTrnyeckue 3anATHS Ne 6:
o OKo2 OK03—
Mertannst VI rpynmnbr Metamnst VI rpynmnel mo6ounoit moarpymmsl. JKene3o — CTpoeHHE M XHMHUYECKUE 2 JIP,JIP(A),
1M0OOYHON MOATPYIIIHL. CBOIICTBA. ’
Tema 1.27 IIpakTnyeckoe 3ansaTHN Ne 7:
o OKo2 OKoz—
Mertasuibl T0OOOUYHBIX Mertasibl TOOOYHBIX MOArPYII. Meb U IIUHK — CTPOEHUE, CBOMCTBA. 2 TP,JIP(A)
NOArpyNI. ’
Tema 1.28 IpakTHyeckoe 3anaTHH Ne §:
OKoz2 OKos—
Mertaiibl TOOOYHBIX Mertaiisl no6ouyHsix noarpynn. torosas naboparopHas padora. 2 JIP,JIP(A),
HOArpYNIL ’
Tema 1.29 Coaepxxanue yueOHOro MaTepuaJia:
Pemenue 3anay Ha Pemenue 3an1a4 Ha MacCOBYIO JIOJIFO U Ha MPOLIEHT BBIXOAA OT TEOPETUYECKOTO. 0K OK
02 03—
MacCOBYIO JIOJIIO U HA 2 JIP>.JTP(A)»
IIPOLIEHT BBIXOJA OT
TEOPETUYECKOTO
Tema 1.30 Coaeprxanue y4eOHOro MaTepuaJa:
Mertannst VIII rpynmnsr [lepexonHble ayeMeHTHl (Melb, cepedpo, IMHK, PTYTh, XpOM, MapraHell, >KeJe30) U uX
00OYHON MOATPYIIIHI. coeauHeHus. KoMIekcHbIE COEIMHEHHUs TMEepPEeXOTHBIX 3JieMeHTOB. OOume crnocoObl
Keneso — crpoenue u nosnyyeHuss mertamwioB. [lonstue o wmertamnypruu. CruiaBbl (4epHble UM I[BETHBIE). OKor OK
XMMHUYECKHE CBOICTBA XapakTepuCcTUKa 3JEMEHTOB MOOOYHBIX MOATPYMHI C TOYKHU 3PEHUS DJIEKTPOHHOTO 1 npzzﬂp(/of)z
CTPOCHHSI U TOJIOKEHUS B MEPUOAUYECKON cucTteme. [IpOrHo3 XMMHUYECKHX CBOMCTB. ’
XapakTepucTUKa jKeIe3a C TOYKHM 3PEHMsI DJIEKTPOHHOTO CTPOEHHUS W IOJIOKEHUS B
nepuoanyeckoil cucreme. IIporno3 xumuyeckux CBOWCTB. KauecTBEHHbIE peakluHd Ha
JIBYXBaJIEHTHOE U TPEXBAJIEHTHOE KEJIE30.
Ipomescymounas ammecmayust (p). 1 OKoz OKos -
JIP,,JIP(A),
Paznen 2. Oprannyeckasi XuMms (38/13/28/4/16/1)
Tema 2.1 ‘ O3HakomaeHue cmyoeHmog ¢ opmamu mexkyujelu U NPpoMedCYMOUHOU ammecmayuu, 2 OKos OKos OKos—
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OCHOBHBIE IOHATHUA U
TEOPHUs CTPOCHUS

OCHOBHOU U OONOJIHUMENbHOU JAUMepamypou no Kypcy yuebHo2o npeomema U
npogeodeHue UHCMPYKmMaxica no mexHuxke 6e30nacHocmiu.

JIP3,JIP(A)1

OpPraHUYECKUX Coaepxxanue yyeOHOro MaTepuaJa:
COCUHECHU. ONEKTPOHHOE TPEACTABICHUE XMMHYECKOH CBA3M B OPraHMYECKHX COCIUHEHUSX
[Ipenmer opranmyeckoi xumuu. Kiaccudukanus W HOMEHKJIATypa OPraHUYECKUX
COCIUHEHUI. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCOUHCHHM.
Teopust crpoenus opranmyeckux coenuHeHnii A.M. BytnepoBa. Kiaccuduxanms
OpPraHMYECKUX COeAUMHEHHH. OCHOBBI HOMEHKIIATYpPbl OpPraHUYECKHX BELIECTB THIIbI
XUMHYECKUX CBfA3€M B OPraHWYECKHX COEIMHEHHMAX M CIOcOObl HMX  pasphiBa.
Knaccuukanus peakuuii B opranudeckoil xumun. COBpEMEHHBIE NPEACTABICHUS O
XMMHYECKOM CTPOCHMM OPraHMYECKUX BEIECTB. OJIEKTPOHHOE IPEICTaBICHHE
XUMHUYECKOH CBSI3U B OPraHUYECKUX COCTUHEHUSX.
IIpogeccnonanbHO OpEHTHPOBAHHOE COJleP:KAHME: OKex OKor OKoe
Ilonatue o cybOcrtpare u peareHTe. Peaknuum OKHUCIEHUS M BOCCTAHOBJICHMS (3‘.‘[},3,)%;( A)ie
OpPraHMYECKUX BEIIECTB.
Tema 2.2. IIpakTu4yeckoe 3ansiTue Ne/:
OcCHOBHbIE MOHATUS U OCHOBHbIE TOHATUS M TEOpPUS CTPOCHHUS OPraHUYECKUX COECIUHEHHM. DJIEKTPOHHOE OKos OKos OKoe—
TEOpUsl CTPOCHUS IIPEICTAaBICHUE XUMUYECKOM CBS3HM B OPraHUYECKUX COCIUHECHMSIX. TIP3 JIP(A);
OpPraHUYECKUX
COCIMHEHUI
Tema 2.3. Coaepxxanue yueOHOro MaTepuaJa:
N3omepust, mpaBuiia CTpyKTypHasi U IPOCTPAaHCTBEHHAsA N30MepHsl. TUIIBI CBSI3€H B MOJIEKYJIaX OPTaHUYECKUX
HanMcaHHs U30MEPOB BELIECTB M CHOCOOBI UX pasphiBa. SIBlIeHHE H30MEpHM, €€ OCOOEHHOCTM U BH[BI:
CTPYKTypHasi — IO YIJIEPOAHOMY CKEJIETy, MO METY IIOJOKEHUS JBOMHOW CBA3W, OKos OKos OKos— —
MPOCTPAHCTBEHHAs] M30MEpHUS WM  TeOMETpUYecKas, TI0 MECTy IOJIOKEHHS JIP3,JIP(A)1
(GyHKIMOHATBHOM Tpynmnbl. THMBI CBA3€H B MOJEKyJaX OPraHHMYECKUX BEIECTB U
crocoObl ux paspbiBa. TUIbI peakiyii B opraHnyeckoil XxuMuu. IOHHBIN U paluKaabHbIN
MexaHu3Mbl peakiuii. [IpaBuiia HanucaHusi H30MEPOB.
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHME:
OObsCHEHNE XUMUYECKHUX ABJIEHHH, IIPOUCXOIANIMX B IPUPOJE, OBITY U Ha OKJ%‘;,OJI%?%?OF
IPOU3BOJICTBE. >
Tema 2.4. IIpakTu4yeckoe 3ansitne Ne 8: OKes OKor OKoe
N3omepust, npaBuiia N3omepuns, npaBuia HaMcaHUs N30MEPOB. (3‘.‘[1,3’ Jﬁ,( A)ZG

HalmnCaHus U30MCpPOB
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Tema 2.5.

Conep:xkaHue y4eOHOro MaTepuaia:

[Ipenenbubie YrieBoopoapl: alKaHbl. ['OMOJIOTMYECKMI psia  aJKaHOB. XUMHUYECKHE CBOMCTBA OKos OKoe OKen
YTIIEBOIOPOIBL. ankaHoB IlpuMeHeHMe M CIOCOOBI TONydeHHs ankaHoB. l{ukmoankanbl. M3omepus 1P, )‘ﬁ,( A)je
N3omepus ankaHOB. asikaHoB. OCOOEHHOCTh CTPYKTYpHOW HM30Mepuu ajkaHoB. HammcaHue BCEBO3MOXKHBIX ’
XUMHYECKHE CBOMCTBA M30MEpOB. XMMUYECKHE CBOWCTBA METAaHa.
MeTaHa IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHUE:
[lonyyenue ameTwieHa MHPOIM30M MeETaHAa W KapOWAHBIM crocoOoM. Peakmms OKOJ‘_‘H?I%;OS’G**
MOJMMEPU3aL1 BUHWIXJIOPUA. P
Tema 2.6. IIpakTuyeckoe 3ansitne Ne 9: OKos OKos OKos— —
N3omepus ankaHOB. [IpenenvHbie yrieBoaopoasl. M3oMepust aJikaHOB. JIP3,JIP(A)1
Tema 2.7. IIpakTuyeckue 3anaTusa Ne 10: OKos OKoe OKer
XuMHUUECKue CBOMCTBA [IpenenpHble yrieBo10po/ibl. XMMUYECKHE CBOMCTBA METaHA. o;[ o Jﬁ) (A)iﬁ
MeTaHa.
Tewma 2.8. IMpakTnyeckue 3ansaTust Ne 11: OKos OKos OKos— —
HenpenensHbie HenpenenpHble yraeBoaopoasl. M3oMepus alkeHoB. JIP3,JIP(A)1
YTJIEBOAOPO/IBI. IIpodeccnoHaIbHO OPEHTHPOBAHHOE CO/leP:KAHME
N3omepus akeHOoB. OmpeneneHre BO3MOXHOCTEH MPOTEKAHUS XMMHYECKUX IPEBPAIICHUN B Pa3IMYHBIX OKos OKos OKos— —
XuMHYecKHe CBOicTBa YCIIOBUSIX. JIP3,JIP(A)
ATHJIEHA
Tema 2.9. IIpakTuyeckue 3ansaTus Ne 12: OKos Oes OKos—
XHWMHUYECKHE CBOMCTBA Henpenensnubie yrneBogopoasl. XMMHUYECKHE CBOMCTBA ITHIICHA. TP JTP(A)s
STHJICHA.
Tema 2.10. IIpakTnyeckoe 3ansitne Ne 13:
JIMeHBI U Kay4yK. VIIeBOMOpOABL: aNKaJHeHbl: HalMdhe [AByX JBOWHBIX CBA3el B Iemu, SP? — OKos OKos OKos— —
THOpUAM3AIVS, PeaKIIMKA MPUCOCTUHEHUS, TTOJTUMEpPU3aIHsl, MOTyIeHHE OyTaTueHOBOTO JIP3,JIP(A)
KayuyKa.
IIpogeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHUE: OK s OKoe OKon
[IpaBmnio B.B. MapkoBHukoBa. Kiaccupukanuss ¥ HazHaueHHE  Kay4dyKoOB. (34_1[ P ﬁ; (A)ZG
Knaccudukanus 1 Ha3HaueHue pe3uH. Bynkanuzaius kayuyka. ’
Tema 2.11. IIpakTuyeckue 3ansaTus Ne 14: OKos OKos OKos— —
JIveHb! 1 KaydyK. JIveHbl 1 KaydyK. JIP3,JIP(A)
Tema 2.12. IIpakTuyeckoe 3ansitue Ne 15:
AJIKUHBI. VYTneBoaopoabl: amKuHbBL. ['OMOJOrMYecKUil psii aJlKMHOB. XUMHUYECKHE CBOWMCTBA M OKos OKos OKos— —
NMpPUMEHEHHE aJKWHOB. [IpMMeHeHWe W ToNydeHHe apeHoB. [IpHpojHBIE WCTOYHHUKH JIP3,JIP(A)y

ApOMATHYCCKUX YIJICBOJOPOOOB. ApOMaTI/IBaLII/I}I aJIKaHOB n OUKJIOAJIKaHOB.
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AJkunupoBaHue OeH307a.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHOC€ COACPKAHUE:

OcHOBHbIE HANpPaBJIEHUS MPOMBIIIJICHHON MepepadoTKu MpupoAHoro rasa. [lomyTHsrit OK(}‘.‘H(,) Ij;;?jgoef -
He()TAHOM a3, ero nepepaboTka. > '
Tema 2.13. IIpakTuyeckue 3anaTus Ne 16: OKos4 OKos OKos— —
AJIKWHBI. ANKWHBI. JIP3,JIP(A)1
Tema 2.14. IIpakTuyeckoe 3ansitne Ne 17:
Apenbl. benzonn. VYriaeBogopoibl: apeHbl. ['OMOJIOTHYECKU PsiJi apeHOB. XMMHYECKUE CBOWMCTBA APEHOB. OKOJ‘.‘[? Ij;i,ggoe__
IIpyMeHeH e 1 TIOTydeHHEe apEeHOB. > '
IIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME: OKos OKos OKgg— —
Cobutro1eHre mpaBuil SKOJIOTHYECKH IPAMOTHOTO ITOBEJICHHS B OKPYIKAIOIIEH cpejie. JIP3,JIP(A)1
Tema 2.15. IIpakTuyeckoe 3ansitue Ne 18: OKos OKos OKos— —
benzoun. Tomnyon. Apensl. ben3zon. Tomyour. JIP3,JIP(A)1
Tewma 2.16. IIpakTuyeckoe 3ansitue Ne 19:
OKos OKos OKge— —
[IpupoHBIE HICTOYHUKHU [IpupoiHBIE ICTOYHUKH YIIIEBOJOPOIOB. TP JTP(A)s
yTJIE€BOJIOPOIOB.
Tema 2.17. Conep:xanue yueOHOro MaTepuaJjia:
Tomyon. Tonyon. BzaumHoe BiusHHE aTOMOB. XMMHUYECKHE CBOWCTBAa KaK Pe3yJdbTaT BIIMSHUS OKOJ‘_‘H()) Ijﬁ)o/foe_ B
runpokcuinbHoi rpymmbl [OH] Ha OeH30mbHOE KOJBIO; OEH30JBHOTO KOJbIA Ha i‘IK4(2 &
THIPOKCOTPYNIY.
IIpodeccnonaTbHO OPHEHTHPOBAHHOE COlCPKAHME: OKos OKos OKog— —
OneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHHS OKPYXKAlolled Cpeapl Ha OpraHu3M JIP3,JIP(A)
4eJIOBEKA U JIPYTHe )KHUBbIE OPTraHU3MBbI. 11Ks2
Tema 2.18. Conep:xxanue yueOHOro MaTepuaJia: OKos OKos OKos— —
IIpupoaHbIE HICTOYHUKHI ITpupoaublii ¥ nonyTHBINH HeTsHOH ra3. Kamennsiit yrosis. Hedrs. JIP3,JIP(A)1
YIJI€BOOPOJOB IIpogeccnonanbHO OpEHTHPOBAHHOE CO/IeP:KAHME: OKos OKee OKer
CoOnronenne mpaBmil  O€30MACHOTO OOpalleHuss C TOPIOYMMU U TOKCUYHBIMH 0}4_1[ N )(1); (A)(iﬁ
BEIIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM. ’
Tema 2.19. Coaeprxanue y4eOHOro MaTepuaJa: OKos OKos OKos— —
Kucnoponoconepxamue | Kucinopoacoaepskamiye opraHuueckKue CoOeTMHEHUsI. JIP3,JIP(A),
OpPraHM9CCKUC IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlePKAHME: OKos OKos OKos— —
COCMHCHHA. [TonroToBka pacTBOPOB 3aJJaHHOM KOHLEHTPAIMK B OBITY U Ha IPOU3BOJICTBE. JIP3,JIP(A):
Tema 2.20. JlaGoparopHnasi padora Ne 5: OKos Oon Oore —
Crnuptsl, CTpo€HHE U Kucnoponoconepsamue opraHndeckue coeauHeHus. OIHOATOMHbIE U MHOTOAQTOMHBIE (3‘_1[ b ﬁ; (A)je

CBOICTBA.

criupthl. CTpOeHUE, XUMHYECKHUE CBOICTBA.
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Tema 2.21.

Conep:xkaHue y4eOHOro MaTepuaia:

193 v OKO4 OKOS OKOG* -

OnHOATOMHBIE CLIUPTBI. OpnHoatOMHBIE COUPTHI. OTWIOBBIA CHUPT, CTPOEHHWE M CBOWMCTBAa. MHOroaTroMHbIE TIP3 JIP(A);

CrpoeHue, XuMu4yeckue cnupthbl. CTpOEHHE U CBOWCTBA.

CBOMCTBA IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHME: OKes OKos OKoe
Kputnueckast omeHKa JOCTOBEPHOCTH XHWMHUYECKOH WHGOpMANWHU, MOCTYMAKOLEH u3 0;_1[ b )(1);) (A)jﬁ
pa3HBIX UICTOYHUKOB.

Tema 2.22. Coaepxxanue yyeOHOro MaTepuaJa: OKer OKoo

Cruptel. CTpoeHue , Cruptel. CTpoeHue, CBOWCTBA, HOMEHKIATypa. JIPZ?HP(zokg)l

CBOMCTBA, HOMEHKJIATYypa.

Tema 2.23. Conep:kanue y4eOHOro MaTepuaJia: OKo7 OKog —

MHuoroaromMHubie ciupThl. | MHOTOaToMHBIE cltupThl. CTpoeHUe U cBolicTBa. Kpyewiii cmon no meme: « Cnupmoiy. JIP4,JIP(A)1

Crpoenue, XuMHUECKHE IIpogeccuonaIbHO OPpMEHTHPOBAHHOE CO/IEP:KAHME: OKer OKoe

CBOMCTBA MeTHIOBBIN CIUPT U €r0 UCIOJIB30BAHUE B KAUECTBE XUMHUYECKOTO ChIPbS. TOKCUYHOCTh JIP(Z)IP (X’)l
METaHoJIa ¥ MpaBuiIa TEXHUKU 0€30MaCHOCTH pU paboTe ¢ HUM.

Tema 2.24. Coaepxxanue yueOHOro MaTepuaJia OKer OKoo

®enoubl. CTpoeHue, DNEeKTpOHHOE U MPOCTPAaHCTBEHHOE cTpoeHue ¢eHona. B3aumHoe BiHsHHE JIPZJIP(?\g)l

CBOICTBa apoOMaTHYECKOI0 KOJIbIIA U THJIPOKCHIIBHOM TPYIIIBL.

IIpodeccnonaibHO OPMEHTHPOBAHHOE COEPKAHUE OKog7 OKog —
[Tonyuenue ¢peHona n3 NPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BOICTBA U U3 OEH3011a. JIP4,JIP(A)1

Tema 2.25. IIpakTuyeckoe 3ansitue Ne 20:
®enonsl. CTpoeHue, ®enonsl. CTpoeHue, CBONCTBA. OKor Oy -
I JIP4,JIP(A),

CBOICTBA.

Tema 2.26. Coaeprxanue y4eOHOro MaTepuaJa: OKer OKoo

Anpnerunsl. CTpoeHue, Anpnerunpl. ['omosiornyeckue psapl aabJEru0B U KETOHOB. XMMHYECKHE CBOMCTBA JIPTHP (10%9)1

CBOICTBa aJIbJIETU/I0B M KETOHOB. [IpMeHeHne 1 nojayyeHne KapOOHUIIbHBIX COSIMHEHHH. ’
IIpogeccnonanbHO OPHEHTHPOBAHHOE CO/ICPIKAHHE: OKer OKoo
[lonsiTe O KeToHax Ha mpuMepe aieTroHa. [IpuMeHeHWe aleToHa B TEXHUKE H JIPIHP(/Oxg)l
ITPOMBIIIJIEHHOCTH.

Tema 2.27. JlaGopaTopHas padora Ne 6:

Anpaerunsl. CTpoeHue, Ansnerunsl. CTpoeHue, CBONCTBa» - KaUeCTBEHHBIE pEaKkI[Mi Ha OOHapyKeHHe

CBOWCTBa - YIJIEBOJIOB. OKo7 OKog —

Ka4eCTBEHHBIC PEaKIINU JIP4,JIP(A)1

Ha oOHapyXeHHe

YIJI€BOJIOB

Tema 2.28 Coaep:kanue y4e0HOr0 MaTepuaJa: OKo7 OKoo —

JIP4,JIP(A)
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KapOoHOBbIE KUCIIOTHI,
CTpOEHHUE,
TOMOJIOTUYECKUH DS,

KapOoHoBbie KUCIOTHL. ['OoMoOrn4ecKkuii ps npeaeabHbIX 0JHOOCHOBHBIX KapOOHOBBIX
kucaoT. CrocoObl MoydeHuss KapOOHOBBIX KUCIOT. OTAeNbHbIE NMPEICTABUTENN U UX
3Ha4YeHHe. XMMUYECKHUE CBOMCTBA KapOOHOBBIX KUCIOT. CioxHbIe 3upsl. Kupsl.

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHME:

N o OKo7 OKog -
MmorooOpa3ue KapOOHOBBIX KHCIOT (IABEIE€BOM KHCIOTHI Kak JIByXOCHOBHOM, JIPAJIP(A):
AKPUJIOBOM KUCJIOTHI KaK HEMPEeIeIbHOM, OCH30MHON KUCIOThI KAaK apOMaTUYECKOM ).
Tema 2.29 Coaepxxanue yyeOHOro MaTepuaJa: OKer OKeo
KapOoHOBBIE KUCIIOTHI. KapOoHOBBIE KHMCIOTBI, CTpOEHHE, ToMoioruueckuii psa. KapOoHOBbIE KHCIOTHI, JIPTJIP(zoxg)l
XUMHYECKHE CBOMCTBA, OCOOBIC CBOMICTBA MYPABBUHOM KHCIIOTHI. ’
Tewma 2.30 Conep:kanue y4eOHOro MaTepuaJia:
Oco0ble cBOiiCTBA MypaBbiHas KHCJIOTA: CTPOEHUE U CBOMCTBA KAK allbJErU/1a, KAK KHUCIIOTEL. (J)II;WJ%IEE)_
MYpaBbUHON KHCIIOTbI B '
Tema 2.31 Coaepxxanue yueOHOro MaTepuaJa: OKer OKeo
Crnoxuble 3¢upbl, Mpl1a, | CioxHble 3UpPBI U KUPBI, peakLus 3TepupuKanuy. JIPIJIP (ff)l
KUPBHIL.
Tema 2.32 JlabGopaTopHnasi padora Ne 7: OKo7 OKog —
Crnoxuble 3¢upbl 1 xupbl | CoxkHBIE YQUPBI U KUPBI JIP4,JIP(A)1
Tema 2.33 JladoparopHasi pa6ora Ne 8: OKo7 OKog —
Crnoxuble 3¢upsl 1 xupsl | CrioxHble 3¢upsl. XKupsl, peakiyst STepuduKaIiH. JIP4,JIP(A)1
IIpogeccnonanbHO OpEHTHPOBAHHOE CO/IeP:KAHME: OKer Koo
MonoyHokucnoe OpoxeHue TrioKo3bl. Kucimomonounsle mnpoaykTsl. CuiocoBaHue JIPZ?)IP(K;)l
kopMoOB. HutpoBanue nemntosossl. [IupokcuimH.
Tema 2.34 Coaeprxanue y4eOHOro MaTepuaJa:
VYrieBobl. [lonstue 06 yrneBomax. Kinaccudpukauus yriaeBonoB. MoHO-, 1U- M MOJHCaxapuibl,
Mounocaxapuasl MIPECTAaBUTENN KaKAOM TIpyIIbl yIJIeBOJAOB. buonoruueckas poib yrieBOIOB, HX
Jucaxapupbl. 3HaYeHHE B JKU3HU 4YeJioBeka M obmiectBa. MoHO -caxapuabl. CTpoeHHE M ONTHYECKas
[Tonncaxapuas M30MepHsl MOHOcaxapuaoB. Mx knaccudukanus mo 4uciay aToMOB Yrjiepoja W MpHUpoJe
kapOoHmbHOM Tpymmbel. @opmynsl dumepa n Xeyopca ans HM300paKeHUS MOJIEKYI OKor OKoo
MoHOcaxapunoB. OrtTHeceHnMe MoHocaxapunoB k D- u L-pany. Baxneimmue JIPZ?HP(SM

IPEJCTaBUTENN MOHO3. [JII0OKO3a, CTpoeHHE €€ MOJIEKYJIbl M (PU3MYecKue CBOMCTBA.
Tayromepuss. XWMHYECKHE CBOMCTBA TJIIOKO3bl: PEAaKLUUU IO ajbJETMIHOW TpyIIe
(«cepeOpsiHOTO 3epKajlay, OKHCIIEHHE a30THOM KHCIOTOM, TMApupoBaHue). Peakiun
TJIIOKO3bI KAK MHOTOATOMHOTO CITMPTA: B3aMMOJEH -CTBUE TIIFOKO3bI C TUAPOKCHIIOM MEIU
(I) mpu xoMmHaTHOW TemIleparype M HarpeBaHud. PaznuyHble TUIBI OpOXKEHUS
(ciuproBoe, MoOJIOYHOKHMCIOe). [moko3a B npupoxae. buono-rudeckass poib |
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MIPUMEHEHUE TITI0K03bl. DPYKTO3a KaK U30Mep IITIOK03bl. CpaBHEHHE CTPOCHHS MOJICKYITBI
Y XUMHYECKUX CBOMCTB IIIIOKO3BI U (PYKTO3bl. DPyKTO3a B IPUPOJIE U €€ OMOIOTHYECKast
ponb. IlenTossl. Prbo3a u ae3okcuprn603a Kak mpeACcTaBUTENH allbao- eHTo3. CTpoeHne
Mmonekyi. Jucaxapuapl. Crpoenume mucaxapumoB. Croco® COYJICHEHUS ITUKIIOB.
BoccranaBnuBaromue U HEBOCCTAHABIMBAIOLINE CBOMCTBA TUCAXapUIOB KaK CIICJCTBHUE
cowieHeHus1 nukia. CTpOGHHWE W XUMHYECKHE CBOMCTBAa caxapo3bl. TeXHOJOrMYECKHE
OCHOBBI TIPOM3BOJCTBA caxapo3bl. Jlakro3a M MaubTO3a Kak H30MEPHl Caxapo3bl.
[Momucaxapunpl. OOmiee crpoenue mnomrcaxapunoB. CTpoeHHE MOJEKYNBl KpaxMaa,
amMmuII03a U aMIIoNneKTHH. DU3NYecKue CBOMCTBAa KpaxMana, ero HaX0X/JIeHHE B MPUPOIC
u Owonormueckass posb. [mukoreH. XuMmuyeckue cBoicTBa Kpaxmana. CrpoeHue
AJIEMEHTAPHOTO 3BEHA IICJUIIOJIO3bI. BiMsHUE CTpOCHUS TOJMMEpPHON Ienu Ha
¢bu3nUecKkne U XMMUYECKUE CBOIMCTBA IEIUTION03bL. [ Maponu3 1memnono3sl, o0pa3oBaHue
CIIO)KHBIX 3(PHUPOB C HEOPraHUYECKUMH W OpPraHWYECKUMHU Kuciaotamu. [loHstue 00
HMCKYCCTBCHHBIX BOJIOKHAX: alleTaTHOM IIeNKe, BUCKO3e. HaxoxmeHue B mpupope M
Ouoornyeckas poJib HeJU1r0103bl. CpaBHEHUE CBOMCTB Kpaxmalia M LEJUTI0JI03bI.

ITIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME: OKg7 OKog —
AMMHOKanpoHOBas KUcioTa. KarnpoH Kak npeacTaBUTeNb MOJIMAMUIHBIX BOJIOKOH. JIP4,JIP(A)1
Tema 2.35 Jladoparopnasi paGora Ne 9: OKo7 OKog —
Jlucaxapupl. Jlucaxapupl. JIP4,JIP(A)1
Tema 2.36 JlabopaTopHas padora Ne 10: OKor OKog —
[Tonucaxapuasl. [Tonmucaxapuapl - KaueCTBEHHbIE pEaKIMM Ha OOHApy)KEHUE YIJIEeBOAOB. YTJIEBOJBI. JIPJIP(A):
Monocaxapusl. Monocaxapusl
Tema 2.37 Coaeprxanue y4eOHOro MaTepuaJa:
AsoTconepxaiue AsoTcofepkaliue opraHudyeckue coeanHeHus. Knaccudukanus u uM3oMepusi aMHHOB. OKo7 OKog —
OpraHHu4YCCKHEe [TonstTne 006 ammHax. XWUMHYECKHE CBOWCTBAa aMHHOB. [IpuMeHeHHEe U TOJIy4YeHHE JIP4,JIP(A)1
COC/IMHEHUS. amuHoB. [lonyuyenne amunos. Pa6otel H.H.3unnna. Anmius.
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHME:
Hcnonb3oBanue ruapoin3a OENKOB B MPOMBIIUICHHOCTH. [lodMBHHMIXIOPHUI, OKo7 OKog —
nosimretpadropatuieH (Teduion). DeHomopopmManbaeruaable miacTMacesl. Llemrymons. JIP4,JIP(A)1
IIpoMbIIITIEHHOE TPOU3BOJACTBO XMMUYECKHUX BOJIOKOH.
Tema 2.38 JlaGoparopHasi padora Ne 11: OKo7 OKog —
benxwu. benxwu. JIP4,JIP(A)1
Tema 2.39 JlaboparopHas padora Ne 12: OKoy OKco —
I'enernueckas cBA3b I'eneTnueckas CBS3b OPraHMYECKHUX BEIECTB. 3aIllUTa TBOPUECKUX PAOOT. JIPJIP(A):

OPraHMYCCKUX BCIICCTB
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Tema 2.40
AmuHokucioTsl. benku.

CoaepixaHue y4eOHOro MaTepuasa:

AmuHOkuCIOTHL. [loHSTHE 00 aMWHOKHCIOTaX, HMX KJIACCU(PHUKAIMSI W CTPOCHHE.
OnTudeckass M30MepUsi O-aMUHOKUCIOT. HoMeHkiatypa aMHUHOKUCIOT benmku kak
MPUPOIHBIC ToNUMeEpHI. [lepBruHas, BropuyHasi, TPeTUIHASI U YETBEPTUYHAS CTPYKTYPHI
OcnkoB. PuOpWLIApHBIE W TIO0YIApHbIE Oenkh. XWMHUYECKHE CBOWCTBAa OEIKOB:
TOpeHHe, JeHaTypalus, THIPOIN3, KaueCTBEHHBIC (IIBETHBIC) peakuuu. bronoruveckue
¢dbyHkuM OenKoB, WX 3Ha4YeHHE. beaku kak KoMmoHeHT numny. [IpobGiema OenkoBoro
TOJIOJITAHUS M IYTH €€ PEIICHUS.

OKo7 OKogg —
JIP4,JIP(A)1

Tema 2.41
HTorosoe 3ausaTue.

Conep:kanue y4eOHOro MaTepuaJia:
[Tpomexxyrounas arrectanus (3a4eT C OLIEHKOM )

2

OKo7 OKog —
JIP4,JIP(A);

Bcero ¢ npenogaBaresieM:

144 (76/13/44/4/24/1)
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3. YCJIOBUSA PEAJIM3BAIINU YYEBHOTI'O ITPEJIMETA

3.1.  MarepunajbHO-TEXHHYECKOe ofecniedeHne y4edOHOro npeamera:

3.1.1. Ilpu wm3ydyeHuu ydeOHOro mpeaMera B (opmaTe HEMOCPEICTBEHHOTO B3aUMOJCHCTBUS C

IIPEINOIaBaTeIsIMU:

O6opynoBanue yueoHoro kabunera Ne 1119 «KabuHer ecTecTBOZHAHHS
Pabouee mecto mpemnomaBarest
M0CaZ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIHXCS
JI0CKa KJaccHast
CTeH]] UH()OPMAITOHHBIT
YTOJIOK OXpaHbl Tpy/a
METOANYECKUHN YTOJIOK
KommbproTepHass TeXHHKA C JIMICH3UOHHBIM IMPOrPAMMHBIM 00ECIECUYEHUEM U BO3MOXKHOCTBIO

MOJKIIIOUYEHUSI K HH(OPMalMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «MHTepHeT». MynbTuMenuitHas
yCTaHOBKA WJIM MHOE 00OPYAOBaHUE ayIMOBU3YAIU3ALIUU

Y4eOHO-HATSIIHBIE TOCOOUS (TaOJHIIBI, IIAKATHI, JOTOK MPSIMOYTOJIbHBIM, CTCKISHHAS MOCYy/Ia

JUIS. TIpOBEJICHHs 1a00paTOPHBIX paboOT, CIIUPTOBKHU, OUYKH BU3HIIIOKC, MIKa( BBITSKHOW JBYXCTBOPYATHIH
CO CTEKJIOM, CTOJI JIAOOPATOPHBIA XUMHUYECKUH, CTOJ JEMOHCTPAIMOHHBIA XWMUYECKUH, XUMHUCCKUC
PEaKTHBBI).

ITpaBa Ha nporpammy: DOP «Xumus. Tpenaxepsl. Bupryansnas nabopatopusi» (ceTeBas Bepcus

Ha KOMITBIOTEPHI YU€OHOTO 3aBEACHMUS)
IlepeyeHb JMIEH3HOHHOTO M CBOOOHO PACIIPOCTPAHSEMOI0 IPOrPaAMMHOTI0 o0ecreYyeHusl:

npaBananporpammeysiOBM Win SL 8 Russian OLP NL AcademicEdition Legalization Get
Genuine;

npasananporpammeliisiOBM - Windows — Professional 8 Russian  Upgrade OLP NL
AcademicEdition;

HCUCKIIIOYHUTCIIBHBIC (HOJ’IB?»OBaTeJ'ILCKI/Ie) JIMIICH3WUOHHBIC TIpaBa HAa MPOrpaMMHOC obecneuenne
Dr. Web Desktop Security Suite AHTUBUDYC;

HEUCKJTIOUUTENbHBIE (TI0JIb30BATEILCKUE) JIMIICH3MOHHBIE MpaBa Ha MPOTPaMMHOE 00ecTieueHue
Dr. Web Server Security Suite AHTUBHPYC;

JIMIICH3UA Ha TOpaBO HCIIOJIb30BAHHUA Y4eOHOro KOMILIEKTA nporpaMmMHOIO obecnieyeHus
KOMIIAC-3D, nns npenoaasarens. [[poekTupoBanne 1 KOHCTPYUPOBAHHUE B MAIIMHOCTPOEHUH;
HeuckrounTeNnbHbIe TpaBa KasperskySecurity st Ousneca - Ctangaptasiii Russian;
npaBananporpaMmMmeitDOBM  Windows — Professional 7 Russian  Upgrade OLP NL
AcademicEdition;

npaBananporpammesiOBM - Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;

npaBananporpaMMmeritDOBM Windows Starter 7 Russian OLP NL AcademicEdition Legalization
Get Genuine;

npaBaranporpammesiOBM Microsoft Office Professional Plus 2007 Russian Academic OPEN
No Level;

npaananporpammesiOBM Microsoft Office Professional Plus 2010 Russian Academic OPEN
1 License No Level,

npaBananporpamMmmer it DOBM Office Standart 2010 Russian OLP NL AcademicEdition;
npaBananporpammesIOBM Microsoft Win Starter 7 Russian Academic OPEN 1 License No
Level Legalization Get Genuine;

npaBananporpammesiOBM  Microsoft Windows Professional 7 Russian Upgrade Academic
OPEN 1 License No Level;

npaBananporpaMMmer it OBM Windows Professional 8.1 Russian Upgrade OLP NL;

Mozilla Firefox;

7-zip;



— mnoptat MOODLE (do.samgups.ru, mindload.ru);
— Nvda;

—  WinDjView;

— GIMP;

— K-Lite Codec Pack Full;

— Redmine.

HanmeHnoBaHue cCHenuMandbHOTO TOMEIICHHS: TOMENICHHE Ui CaMOCTOSATENbHOW paboThI,
YUTaNbHBIN 3a)1. OCHAIIEHHOCTh: paboyee MEeCTO, KOMIBIOTEP € MUH(OPMALMOHHO-KOMMYHUKAIIHOHHOM
cerbto "UnTepuer" u O1UOC.

3.2. UudopmanuonHoe obecrieyeHne peaju3aluu MPorpaMmmbl

3.2.1. OcHOBHBIE IEYATHbIE U3TAHUS:

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U31AHUS:

1. T'abpuensu, O.C. Xumus. 10 xkmacc : Yueonuk / O.C. I'abpuensn, N.I'. Ocrpoymos, C.A.
CnankoB — MockBa : IIpocsemenue, 2025. — 128 c. — ISBN 978-5-09-124953-8. — URL.:
https://book.ru/book/957969 (nata obpamenus: 21.05.2025). — TeKcCT : 37ICKTPOHHBIHA.

2. I'abpuensu, O.C. Xumus. 11 knacce : YueOuuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
CnankoB — Mockaa : [Ipocsemenne, 2024. — 128 ¢. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971 (nata ob6pamenus: 21.05.2025). — TeKCT : 37E€KTPOHHBIMA.

3.2.3. JlonoJHUTEIbHbI€ HCTOYHHKH:

1. Apremenko, A.W. Oprannueckas xumus : yueOHuk / Apremenko A.M1. — Mocksa : KuaoPyc,
2018. — 528 c. — (CITIO). — ISBN 978-5-406-05331-7. — URL: https://book.ru/book/9240500;

2. I'munka, H.JI. OOmas xumus : yuebnoe nocodbue / I'muaka H.JI. — Mocksa : KnoPyc, 2021. —
749 c. — ISBN 978-5-406-08333-8. — URL.: https://book.ru/book/939867;

JlononHuTenpHas TUTEpaTypa:

3. 'munka, H.JI. O6mast xumus : yuebHoe nocobue / I'nunka H.JI. — Mocksa : KnoPyc, 2021. —
749 c. — ISBN 978-5-406-07956-0. — URL.: https://book.ru/book/938838;

4. B.B.Epemun, H.E.Ky3pmenko, B.W.Tepenun, A.A.JlpozgoBa, B.B.Jlynun; mnon pen.
B.B.Jlynuna. Xumust: YrinyOneHHsli ypoBenb: 10 kmacc: yuyeOHuk /— 6-e usn., nepepad. — M.: lpoda,
2019. — 446, (2) c.: mi. — (Poccuiickuii y4eOHUK)

5. 3bC BOOK.ru — anekTpoHHO-01OIMOTeuHas cucteMa. Peskum mocryma: https://www.book.ru/;

6. OnexrtponHas wuH(popManHoHHAas oOpa3oBarenbHas cpega OpUIIC. Pexum mocryma:
http://mindload.ru/login/index.php;

15. CIIC «Koucyabrant [Lmrocy. Pesxxum poctyma:http://www.consultant.ru/;

16. Hayunas snexrponHas 6uommoreka eLIBRARY.RU. Pexxum nocrymahttp://elibrary.ru.

3.3. Ilpu wu3yyeHum y4eOHOro nmpeaMera B ¢opmMaTe IJIEKTPOHHOr0 OOyYEeHHHA C
ucnosb3oBanuem 10T

Heorpannuennas Bo3MOXHOCTh foctyna odyuatomerocss k QMMOC u3 mo0oi TOYKH, B KOTOPOH
uMeeTcss JOCTYNl K HH(OpPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn "WHTepHer" (nmamee - ceThb
"UnTepHer"), Kak Ha TEppUTOpUM OpraHu3anmuu, Tak U BHe ee. Jloctyn K cucremam
BuieokoH(pepencss3n DMOC (MoOunpHas U JEKCTOMHAS BEPCUN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUS YYEBHOTI'O ITPEJIMETA

KoHTponb M OlLeHKa pe3ylbTaTOB OCBOEHHUS 00I1e00pa3oBaTeNbHOTO MpeAMeTa PAaCKPBIBAIOTCS
yepe3 AUCUUIUIMHAPHBIE pe3yNbTaThl, HANpaBieHHbIE Ha (opMHpOBaHME OOMIMX KOMIIETEHIUI IO
paszenaM u TeMaM Coep)KaHusl y4eOHOro MaTrepuara.

[TpomexxyTounast arrectanus B popme B hopme DK u 3adera ¢ o1ieHKOMH.

Obéuue komnemeHyuu
(OK),
JUYHOCIMHblE
pe3ynvmamul (JIP)

Pazoen/Tema

Tun oyenounvix meponpusamuil

OK 01— JIP4,JIP(A)1

Pa3zoen 1. O6wan u neopzanuyeckas Xumus

Tema 1.1.

OchosHble NOHAMUA XUMUU U 3aKOHbL XUMUU. Banenmnocme.
Ilepuooduueckuii 3axon, nepuoduyeckas cucmema /. 1.
Menoeneesa.

Tema 1.2.

Teopus cmpoernus amoma.

Tema 1.3.

Bzaumooeiicmsue amoma, obpazosanue cea3u, 0OCHO8Hble
2PYRNbl XUMUYECKOU CEA3U

Tema 1.4.

Pacmeopwi. Pacmeopenue. Teopus snekmponnou
ouccoyuayui.

Tema 1.5. JJuccoyuayus kuciom, coaetl, OCHOBAHUIL

Tema 1.6.

Tuoponus coneu

Tema 1.7.

OKucIumenbHo-60CCMAHOBUMEbHBLE PEAKYUU

Tema 1.8.

Cropocmb xumuueckux peaxyuu. Kamanu3z

Tema 1.9.

Obwas xapakxmepucmuka Hememannos. Azom u ezo
coeounenus

Tema 1.10.

Obwas xapaxmepucmuxa Hememannos. Pocgop u e2o
coeounenus

Tema 1.11

Obwas xapakxmepucmuka s1emeHmos 4 epynnol, 21a6HOU
nooepynnel. Yenepoo u e2o coeOuHeHus.

Tema 1.12 Obwas xapakmepucmura 31emenmos 4 epynnol,
2nasHol nodepynnul. Kpemuuil u e2o coeOuHenus.

Tema 1.13

Obwas xapaxmepucmuxa memanios. Kopposusa memannos
Memannwt | u ll epynn eraenoii nooepynnul

Tema 1.14

Memannwt |1l epynner enasnout nodepynnoi

Memannvt nobounvix nooepynn. Meowv u yunxk — cmpoetue,
ceoticmea

Tema 1.15

Memannvt nobounvix nooepynn. Meow u yunk — cmpoetue,
ceoticmea.

- yCmuwlil onpoc;

- mecmosbvie 3a0aHUs;

- ONPOC NO UHOUBUOYANLHBIM
3A0AHUSM,

- 3q4em ¢ OYEHKOIl.

OKoy OKos— JIP2,JIP(4);

Pazoen 1. Obwan u neopzanuyecKkas Xumus

Tema 1.16

Obwas xapakmepucmuka HeMemannos. A3om u e2o
coeouHeHusl.

Tema 1.17

Obwas xapaxmepucmuxa Hememannos. Pocgop u eco
coeouHeHus

Tema 1.18

Obwas xapakxmepucmuka 31eMenmos 4 2pynnol, 21A6HOU

-0oMauHue 3a0aHus
npobremMHO20 Xapakmepa,

- yCmHwlil onpoc;

- mecmosvie 3a0anusL,;

- 0npoc no UHOUBUOYATbHLIM

3A0aHUAM,

- 3ayem ¢ OYeHKOll.
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noozpynnwl. Yenepoo u e2o coeOuHeHus.
Tema 1.19
Hlooepynna yenepooa. CpagnumenvHasn xapaxmepucmuxa
XUMUYECKUX CBOUCME YeNepo0dd U KpeMHUs - XUMuyecKue
ceolicmaa.
Tema 1.20
Obwas xapakmepucmuka 371eMeHmo8 4 epynnvl, 21a8HO
nooepynnul. Kpemnuii u e2o coedunenus.
Tema 1.21
Obwas xapaxmepucmuxa memanios. Kopposus
Memannos.
Memannwvt I u Il epynn enasnoii noozpynnoi
Tema 1.22
Memannwt 111 epynner enasnoii nooepynnoi
Memannvt nobounbvlx nodepynn.
Tema 1.23
Memannwvt I u Il 2pynn 2nasnoti noozpynnel
Tema 1.24
Memannwvt I — Il 2pynn 2nasnoii noozpynnoi
Tema 1.25
Memannvl nob6ounvlx nOOSpynn.
Tema 1.26
Memannwvt VIII epynnet nob6ounou nooepynnoi.
Tema 1.27
Memannvl nobounbvlx nodepynn.
Tema 1.28
Memannvl nobounbvlx nodepynn.
Tema 1.29
Pewenue 3a0au na maccosyio 0010 u Ha nPoyeHm
8bI1X00A OM MEOPeMmuUYecKoeo
Tema 1.30
Memannwvt VIII epynnet nobounoi nooepynnui. Kenezo —
cmpoenue u Xumuyeckue ceolicmaa
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OKo4 OKos OKoe—
JIP3.JIP(A):1

Pa3zoen 2. Opeanuueckan xumus
Tema 2.1.
OcHosHble NOHAMUS U MeOpUsi CMPOEHUs OP2AHUYECKUX
coeOuneHull. DneKmpoHHOe NpedCcmasieHue XUMU4ecKol
CBA31L 8 OP2AHUYECKUX COeOUHEHUAX
Tema 2.2.
H3omepus, npasuna Hanucanus uzomepos
Tema 2.3.
Ipedenvuvie yeneso0opoowvl. Hzomepus arkanos. Xumuyeckue
ceoticmea Memana
Tema 2.4.
Henpedenvhuie yene6o00poowvi. Hzomepust ankenos.
Xumuueckue ceoticmea smunena
Tema 2.5.
Juenvt u kayuyx
Tema 2.6.
Anxuno
Tema 2.7.
Apenwvi. Benson.
Tema 2.8.
Tonyon.
Tema 2.9.
Ipupoonvle ucmounuxu yeneo0opooos
Tema 2.10.
Kucnopooocodepacawue opeanuueckue coeounenus.
Paszoen 2.
Opeanuueckas xumus
Tema 2.11.
Oonoamomnsie cnupmel. Cmpoenue, Xumuieckue coUCMEd
Tema 2.12.
Mnocoamomuuie cnupmel. CmpoeHue, Xumuyeckue ceoticmsd
Tema 2.13.
@enonvt. Cmpoenue, ceolicmea
Tema 2.14.
Anvoecudvl. Cmpoenue, cgoticmea
Tema 2.15.
Kapbonosuie kucnomol, cmpoenue, 2omonocuyeckutl psio.
Tema 2.16.
Kapbonosuie kucnomol, xumuueckue ceoticmsa
Ocobvle ce0ticmea MypasbuHOU KUCIONbl
Tema 2.17.
Cnoocrvle 3¢hupsi u dcupbol
Tema 2.18.
Yenesoowi. Monocaxapuowvt
Jlucaxapuowi. [orucaxapudwv
Tema 2.19.
A3zomcodepocawyue opeanuieckue coeourenus. Amunb.
Anunun
Amurokuciomol
Tema 2.20
Amunoxucnomol. benxu.
Tema 2.21 Amunoxuciomsl. benxu.

-0omauinue 3a0anus
npobiemMHo20 xapakmepa,

- yCmHuwlil Onpoc;

- mecmosbvie 3a0aHUs;

- ONPOC NO UHOUBUOYATLHBIM
3A0AHUAM,

- 3q4em ¢ OYeHKOII.

- yCcmuwlil onpoc;

- mecmosvie 3a0anusi;

- ONPOC NO UHOUBUOYATLHBIM
3A0AHUSM,

- 3quem ¢ OYEHKOIl.

OKuy7 OKoo — JIP4,JIP(A):

Tema 2.22.

Cnupmui. Cmpoenue , colicmea, HOMEHKAAmMypa.
Tema 2.23.

Mnuozoamomnvie cnupmot. Cmpoenue, xumuyeckue c6olUCmaa
Tema 2.24.

Denonvt. Cmpoenue, ceolicmsa

Tema 2.25.

Denonvt. Cmpoenue, ceolicmed.

Tema 2.26.

Anvoezuovl. Cmpoenue, ceoticmea

Tema 2.27.

-0oMauHue 3a0aHus
npooIeMHO20 XapaKkmepa,

- ycmuwlil onpoc;

- mecmosvie 3a0aHus;

- 0npoc no UHOUBUOYATLHBIM

3A0aHUAM,

- 3ayem ¢ OYeHKOlI.

- YCmHblU Onpoc;

- mecmosbvie 3a0aHUs;

- ONPOC NO UHOUBUOYATLHBIM

3a0aHUAM;
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Anvoecuovl. Cmpoenue, c6oUCMEa» - KauecmeeHHble peaKyuu
Ha 0OHapysceHe Y2n1e80008

Tema 2.28

Kapbonosuie kucnomol, cmpoenue, 2omonocudeckutl psio.
Tema 2.29

Kapbonosvie kucromut.

Tema 2.30

Ocobvle ce0ticmea MypasbuHOU KUCIONbl
Tema 2.31

Crooicnbie 2¢ghupul, MblLia, HCUpPbL.

Tema 2.32

Crooicnbie aghupul u Hcupbl

Tema 2.33

Cnoocrvle 3¢hupsi u Hcupol

Tema 2.34

Venesoowi. Monocaxapuowi

Jucaxapuowi. Ionucaxapuowi

Tema 2.35

Jlucaxapuoei.

Tema 2.36

Honucaxapuowi. Monocaxapuoet.

Tema 2.37

A3omcodepoicauyue opeanuieckue coeOuHeHUs.
Tema 2.38

benku.

Tema 2.39

Tenemuueckas cesa3v opeanuyeckux sewecms
Tema 2.40

Amunoxucromwl. benku.

Tema 2.41

Hmozcosoe 3anamue.

- 3quem ¢ OYeHKOII.

1IK 4.2. IIpogooumy
canumapHo-
2ueueHuyeckoe
npoceeujeHue Haceienus

Pazoen 2.
Opzanuueckan xumus
Tema 2.17. Tonyoan.

- yCmuwlil Onpoc;
- mecmosvie 3a0aHUs;

- 0npoc no UHOUBUOYATbHLIM

3A0AHUSM,
- 3q4em ¢ OYEHKOII.

5. HEPEYEHb UCITIOJIB3YEMbBIX METOJOB OBYUEHMUSA

5.1 IlaccuBHbIE: tekyuu (meopemuueckue 3aHAMUS), NpaKkmuieckue u 1ab0pamopHble 3aHAMusL.

5.2 AKTHBHBIE U UHTE€PAKTUBHBIE: MUHU-KOHDEPEHYUS, MO320801 WMYPM.
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