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1. MACHIOPT PABOYE# IPOTPAMMBI YUEBEHOT'O TTIPEJMETA
OVIL07 (IT) XUMUSI

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMmbl

PabGouas mporpamma (6 mom uucie adanmupoanuas OJsi OOYHUeHUs UHBANUOO08 U JUY C
02PAHUYEHHBIMU B03MONCHOCIAMU 300p0o6bs) yaeOHoro npeamera OYIL.07(I1) Xumus sSBisieTcs 9acThiO
MIPOrpaMMbl  CpeaHero (MmoJHOro) o0Iiero oO0pa3oBaHHUS B COCTaBE OCHOBHOM MpPOTrpaMMbl CPEIHETO
poheCCHOHATLHOTO 00pa30BaHUsA/TIPOrpaMMbl MOJTOTOBKH CIIEHUAIMCTOB cpeaHero 3BeHa (nanee OIT
CITIO/IIICC3) B cootBetcTBUU ¢ PI'OC no cnenuansHoctrn 31.02.01 JleweOHoe nemmo yTBEP)KICHHOTO
npuka3zoM MunuctepcTBa npocsemenust Poccuiickoit @enepaunu ot 4 uronst 2022 r. Ne526.

[Tpu peanuzamuu pabouell MpPoOrpaMMbl MOTYT HCIIOJNB30BAThCS PA3IUYHBIE 00pa3oBaTEIbHbBIC
TEXHOJIOTHH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTEbHbBIE TEXHOJIOTHH, JJIEKTPOHHOE 00y4EHHE.

1.2. Mecto yueoHoro npeamera B crpykrype OII CITIO/IIIICC3:

B yueOnpix mmanax OIT CITIO/IIIICC3 y4eOHBIH mpenMeT BXOAMT B COCTaB OOMIMX y4eOHBIX
npeameToB, Gopmupyembix u3 ®I'OC cpegnero obmero odpazoBanus, s cneruaibHocTedt CIIO. C
y4ETOM PO OCBAUBAEMON CIICITUAIIBHOCTH JTAHHBIA yU4eOHBIN IpeaMeT peann3yercs Ha 1 Kypce.

1.3 [Ilnanupyemble pe3yJibTATbI OCBOEHUSI

Nzyuenne OVIL.07(I1) XuMus HaripaBieHO Ha JOCTUKEHUE CIAEAYIOLUIUX LIETei:

- OCBOGHHE 3HAaHUH O XHMMHYECKOH COCTaBISIOLICH €CTEeCTBEHHOHAYYHOW KapTHUHBI MHpa,
BOKHEHIIINX XUMUYCCKUX MOHATHIX, 3aKOHAX U TCOPUSIX;

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

- pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB W HWHTEIEKTYalbHBIX CIOCOOHOCTEH B mporecce
CaMOCTOSITENIFHOTO TMPHOOPETEHUS XUMHYECKHX 3HAHHM C HCIOJIb30BaHUEM DAa3IHUHBIX HCTOUYHUKOB
nHpOpMAaINH, B TOM YHCJIE€ KOMIBIOTEPHBIX;

- BOCNHTaHUE YOEXJIEHHOCTH B MO3UTUBHON POJIM XMMHUHU B JKU3HH COBPEMEHHOI'O OOILECTBa,
HEOO0XOAMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M OKpYXKAaroIei cpere;

- IPUMEHEHHME TMOJYYEHHBIX 3HAHUH M yMEHHH ans 0e30MacHOro HMCHOJIb30BAHUS BELIECTB U
MaTepHaJioB B OBITY, CEIIbCKOM XO3SHCTBE W Ha MPOW3BOJCTBE, PEIICHUS IPAKTHUYECKUX 3a7ad B
MOBCEJTHEBHON JKU3HHM, NPEAYNPEXKIEHUS SBICHHUH, HAHOCAIIMX BpeJ 3/I0pOBbIO 4YeloBeKa U
OKpY>Karollen cpene.

B pe3ynbrare u3ydeHus XMuMUM Ha 6a30BOM YPOBHE YUEHHK JIOJKEH

yMeTh:

V- Ha3bIBaTh U3YYEHHBIE BEIIECTBA M0 «TPUBUATBHOW WM MEXKTYHAPOIHON HOMEHKIIATYPE;

¥,- ONpEeAeNsaTh: BAICHTHOCTh M CTENEHb OKHCICHUS XMMHUYECKHX JJIEMEHTOB, THIT XUMHUECKOU
CBSI3M B COCJIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHECHHIA,
OKHUCJIUTEIb W BOCCTAHOBMTENb, MPHUHAJIEKHOCTh BEUIECTB K Pa3JIMYHBIM KjlaccaM OPTraHUYECKUX
COCJIMHEHMH;

V3~ XapaKTepHU30BaTh: JIEMEHTHI MaJIbIX IEPHUOOB 10 UX MOJOKEHUIO B IEPUOIUUECKON crcTeMe
J.U. MenzeneeBa; o0mue XHUMHYECKHE CBONCTBAa METaVIOB, HEMETAIJIOB, OCHOBHBIX KJIacCOB
HEOPTaHWYECKUX W OPraHWYECKHX COCINWHEHHWH; CTPOEHHE W XUMHYECKHE CBOWCTBA HW3YYEHHBIX
OpPraHUYECKUX COCTUHEHUM;

¥,- OOBSACHSTH: 3aBUCHMOCTH CBOIMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOTY XUMHUECKOU
CBSI3U (MOHHOM, KOBAJEHTHOH, METAUINYECKOH), 3aBUCHUMOCTb CKOPOCTH XHWMHYECKOH peakuuu Hu
TIOJIOYKEHHSI XUMUYECKOTO PaBHOBECHS OT Pa3IIMIHBIX (PaKTOPOB:

Vs~ BBITIOJHATh XUMHUYECKHH AKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXHEWIINX HEOPTAaHWYECKUX U
OpPraHUYECKUX BEIIECTB;

Ve~ TPOBOIAWTH CAMOCTOSTENBHBIA IMOWCK XWMHUYECKOH WH(POpPMAUKU C HCIOJIb30BaHHEM
Pa3IMYHBIX HMCTOYHHKOB (HAYYHO-TIOMYJSIPHBIX W3JaHUMA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTepHeTa); WMCIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH Ui OOpaOOTKM W Tepelayd XHUMHYECKOH
nH(OpMAIIUY U €€ MPEACTABICHUS B pa3IuYHbIX (popmax;
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3HATb:

3,-BaKHEHIINE XWMUYECKUE TMOHSATHS: BEIIECTBO, XWMHUYECKHUH DSJEMEHT, aToM, MOJIEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MacChl, MOH, aUIOTPONMs, M30TOIbI, XMMHUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHUSI, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHHUSI, PacTBOPBI, JIEKTPOJIUT U HEIIIEKTPOJIUT,
ANEKTPOJIUTHYECKAs. JUCCOLMAIUS, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBIICHHE,
TeroBoi 3(deKT peakuuu, CKOPOCTb XMMHUYECKOH peakIiH, KaTajlu3, XUMHUYECKOE pPaBHOBECHUE,
YTIEpOAHBIN CKeneT, G yHKIMOHAIbHAS TPYIINa, H30MepHs, TOMOJIOTHUS;

3,-OCHOBHEIE

3aKOHBI XUMUU:

MEPUOINICCKHI 3aKOH;
33-OCHOBHBIC TCOPHUU XUMHHU! XUMHYECKOU CBA3U, BHGKTpOHHTquCKOﬁ aucconumanu, CTpOCHUS
OpPTaHUYECKUX COCTUHCHUH;
3,-B)KHEHIIINE BEIIECTBA U MAaTEPUAJIbl: OCHOBHBIC METAJIBI M CIIABHI; CEPHAS, COJISTHAS, a30THAs
W YKCYCHasl KUCJIOTHI; IIEJIOYH, aMMHUaK, MHHEpaJIbHbIC yIOOPEHHUs, METaH, dTHIICH, alleTHIIEH, OEH301,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KIeT4yaTKa, OeJIKH, UCKYCCTBEHHBIE M CHHTETUYCCKHE
BOJIOKHA, Kay4yKH, IJIaCTMACCHhI,
B pesynbrare ocBoenusi yuebnoro npeamera OVIL.O7(I1) Xumus oOydaronuiecs: JOKHBI OBITh
c(OPMHPOBAHBI CIICTYIONUEC KOMIETEHINH:

COXPAaHEHUSI  MAaCChI

BCIICCTB, IIOCTOAHCTBA  COCTaBa,

Oomue
KOMIIETEeH N

Ilnanupyemble pe3yJIbTAThl 00y4eHUst

Oo6mue

I[ucunmmnapnue

OK 1, Buibupamo
cnocobwl peuiernus
3a0a4
npogheccuoHanbHou
desmenvbHOCMU
NPUMEHUMENbHO K
Pa3IULHBIM
KOHmeKcmam

B uacmu mpyooeozo socnumanusi: -
20MOBHOCHb K MPYOY, OCO3HAHUE
yenHocmu macmepcmsa, mpyooniooue, -
20MOBHOCMb K AKMUBHOL OesImelbHOCU
MEXHON02UUECKOU U COYUANbHOU
HanpaeieHHoCcmu, CHOCOOHOCMb
UHUYUUPOBAMb, NAAHUPOBAMb U
CAMOCMOSIMENILHO GbINOJIHAMb MAKYIO
0esimenbHOCMb, - UHMEPeC K PA3IUYHbIM
chepam npogheccuonanvHoll
oeamenvrocmu, Oenadenue
VHUBEPCATbHbIMU YYeOHbIMU
NO3HABAMENbHBIMU OCUCBUIMU. @)
bOazosvle 102uyecKue 0elucmeus: -
CAMOCMOAMENLHO POPMYAUPOBAMb U
aKmyanuzuposams npooiemy,
paccmampueams ee 6CeCmoponHe; -
YCMAHAGIUBAMb CYUeCMEEHHbLI NPUSHAK
UIU OCHOBAHUSA OJ15 CPABHEHUS,
Kraccuguxayuu u 060owenus, -
onpeoensamo yeau 0essmebHOCmu,
3a0asamov napamempvl U KpUmepuu ux
00CMUdICEeHUA,; - BbIABNAMb
3AKOHOMEPHOCMU U NPOMUBOPEY UL 8
PACCMAmMpUBAEMbIX AGLEHUAX, - BHOCUMb
KOPPEeKmugul 8 0esimenbHOCHb, OYeHUBAMb
coomeememaue pe3yibmamos yesim,
oYeHUBaMb PUCKU NOCAEOCEULL
OessmenbHoCmiu;

- pazeusams KpeamueHoe MuliileHue npu
peutenuu JHcusHeHHbIX npoorem 6) 6asosvle
uccnedosamebeKue Oelucmeus: - 61a0emo
HABLIKAMU YYeOHO-UCCIEO08AMENbCKOU U
NPOEKMHOU 0esimeNbHOCMU, HABbIKAMU
paspeuterusi npooieM, - 8blAIAMb
NPUYUHHO-CTIeOCIBEHHbIE CE53U U
AKmyanu3upo8ams 3a0a4y, 6bl08U2AmMb

671a0emb CUCMEMOT XUMUYECKUX 3HAHUL, KOMOPAsL
BKIIOUAEM: OCHOBONOLALAIOUIUE NOHSINUSL
(XUMUYeCKUTL JIeMEHM, AMOM, INEKMPOHHASL 000N0UKA
amoma, s-, p-, d-anexkmponnvie opbumanu amomos,
UOH, MOJIEKYd, AJICHIMHOCMb,
ANEKMPOOMPUYAMENLHOCHb, CIENEeHb OKUCTCHUS,
XUMUYECKAs C8513b, MOb, MOAPHASL MACCA, MOTSAPHbLIL
006veM, yenepooublil ckeienm, QyHKYUOHATbHAS 2PYNNd,
PAOUKAT, UOMEPUS, UBOMEPDL, COMONOSUYECKUL PAO,
20Mon02U, yene8o0opoovl, KUCIOPOO- U
asomcoodepicawue coeOUHeHUs, OUOI02UYECKU
akmueHbvle seugecmsa (yenesoobl, JHcupbl, OeaKu),
MOHOMeED, ROUMED, CIPYKIMYPHOE 36€HO,
BbICOKOMONEKYNAPHBLE COCOUHEHUS], KPUCHALIUYECKAsL
peuemra, munvl XUMUYECKUX peaxyuil
(OKUCIUMENbHO-80CCMAHOBUMEbHBLE, IK30- U
oHOOmMepMuUiecKue, peaKyuu UOHHO20 0OMeHa),
PACmEop, 1eKmpoaUmbl, HedleKmpoaumbl,
QNEKMPOIUMULECKASL OUCCOYUAYUSL, OKUCTIUMEID,
60CCMAHOBUMEIb, CKOPOCMb XUMUYECKOU PeaKyul,
Xumu4ecKoe pasHosecue), meopuu u 3aKoHvl (meopus
XUMUYECKO20 CIMPOeHUsl opeaHuyeckux eeujecms A.M.
Bymaeposa, meopus anexmponumuyeckoi
ouccoyuayuu, nepuoouyeckuil 3akou [ U.
Menoeneesa, 3aK0H COXpAHeHUs1 MACCbL),
3AKOHOMEPHOCMIU, CUMBOIUYECKULL 361K XUMUL,
ghaxmonozuueckue céedenust 0 C8OUCMBEAx, cocmase,
HOYyYeHUU U 6E30NACHOM UCTIONb30BAHUN BANCHEUIUUX
Heop2anuyeckux U OpeaHuyeckux 6eujecms 6 Obimy u
nPAKMu4ecKkoll 0esimebHOCMU Yello8eKd, - yMenbs
BbISAGISIMb XAPAKMEPHbIE NPUSHAKU U 63AUMOCE53b
UBYUEHHBIX NOHSIMULL, NPUMEHSNb COOMBEMCMBYIouUe
HOHSIMUSL NPU ONUCAHUU CTPOEHUS U CEOUICE
HeOp2anu4eckux U OP2anudeckux 6eujecms u ux
npespawenull; GblsA6IsNb 3AUMOCEI3b XUMULECKUX
SHAHUL ¢ NOHAMUAMU U NPEOCMAGILEHUAMU OPY2UX
eCmecmeeHHOHAYYHBIX NPEOMEMOs; - YMenlb




2unomesy ee peuleHusi, Haxooumby
apeymeHmol 0J1s1 O0KA3AMENbCMBA CEOUX
ymeepacoenutl, 3a0a8ams napamempsl u
Kpumepuu pewenusl, - AHAIU3UPOB8aAms
nONYUeHHble 8 X00e peuleHlst 3a0aqu
pe3yibmamyl, KpUMu4ecky OYeHusamy ux
00CMOBEPHOCHTL, NPOSHOZUPOBANL
UBMEHEHUe 8 HOBbIX YCNIO0BUSX, - YMeMb
NEepeHOCUmb 3HAHUsL 8 NOZHABAMENbHYIO U
npaKmu4eckyro 0oaacmu
JHCUBHEOEeSIMENbHOCU, - YMemb
UHMEe2PUPOBAMb 3HAHUSL U3 PAZHBIX
npedmemuulx obracmetl; - 6bl08ULAMb
HOGble udel, npedniazams OPUSUHATbHbLE
NOOX00bL U peuieHuUss;, - CHOCOOHOCIb UX
UCNONIL3068AHUS 6 NO3HABAMENbHOU U
COYUATLHOT NPAKMUKe

UCNONBb308AMb HAUMEHOBAHUS XUMUYECKUX
COCOUHEHUTI MEAHCOYHAPOOHO2O COI03A MeopemuyecKoll
U NPUKIAOHOU XUMUU U MPUBUATbHBLE HA3BAHUS
BADICHEUWUX 8eujecme (IMULEeH, AYemuieH, 2IUYepuHr,
genon, popmanvoeaud, yKCycHas KUCIOMA, 2TUYUH,
VeapHwlil 243, YeNeKUCAbll 243, AMMUAK, 2AULeHas]
U36eCnb, He2aueHdsl U36eCb, NUMbesdst CO0d U
Opyaux), cocmasusims Qopmyibl HEOPLAHUYECKUX U
Op2aHUYecKux 6euwecms, ypasHenus XUMu4yeckux
peakyuil, 00BACHAMb UX CMBICT; NOOMBEPIHCOAND
Xapaxmepmvle XUMUYeCKUe C60UCMBa 6ewecmes
COOMBEMCMEYIOUWUMU IKCREPUMEHMAMU U 3ANUCAMU
VPABHEHUL XUMUYECKUX PeaKyutl; - yMemb
VCMAHABIUBAMb NPUHAOLEHCHOCTD U3YYEHHBIX
HeOp2anuyeckux U OP2aHuyeckux Geuecms K
ONpedenenHbiM KIACCAM U 2PYNRAM COeOUHeHU,
Xapaxmepusoeams ux cOCMaeg u 8adcHeuulue
cgoticmea; onpeoensims 6UObl XUMUYECKUX C8si3ell
(KOBANEHMHASI, UOHHAS, MEMAILIUYECKAs,
68000POOHAST), MUNBL KPUCATTUYECKUX PEUUemOK
seujecme; Kiaccuhpuyuposams XumMuyeckue peakyuu, -
cpopmuposams npedcmasienus; 0 MamepuaibHOM
eouHCmee MUpa, 3aKOHOMEPHOCHIAX U NO3HABAEMOCU
AGNEHUTI NPUPOOBL, O MeCme U 3HAYEHUU XUMUU 8
cucmeme eCmecmeeHHbIX HAYK U ee POoiu 8
obecneyenuu yCmouuugo20 pa3eumusi 4eio8e4ecmed.:
6 peutenuu nPoHIeM IKOL02UHECKOU, IHEPLEMUYECKOTL
U nuUWeBol 6E30NACHOCIUL, 8 PA3GUMUL MEOUYUHDI,
CO30aHUU HOBBIX MAMEPUALO8, HOBbIX UCHIOYHUKOG
9Hepeuu, 8 obecneueHUU payuoHAIbHO20
NPUPOOONOIb308aHUSL, 8 hopmuposanuu 8
MUPOBO33peHUsL U 00Well KYIbmypbl 4el08eKd, a
MaKice IKOI02UYECKU 000CHOBAHHO20 OMHOWEHUS K
c80eMy 300p08bI0 U NPUPOOHOLL Cpede; - 81adems
CUCMEMOT XUMUYECKUX 3HAHUL, KOMOPAsL 8KII0YAem.:
OCHOBONONA2aOWUe NOHAMUS (OONOIHUMENbHO K
cucmeme NOHAMULL 6a308020 YPOBHsL) - U30MONbL,
OCHOBHOE U 8030YJICOEHHOe COCMOsIHUE AMOoMd,
2ubpuouzayus amomusix opoumaneil, XumMuyecKkds
cea3b (" " u ", Kpamuvle cea3u), MoaApHas
KOHYEeHmMpayusi, CMpyKmypHasi popmyna, uzomepust
(cmpyxmypnas, 2eomempudeckas (Yuc-mpauc-
uzomepus), munvl XUMUYEeCKUX peakyuil (2omo- u
2emepozennbie, 0opamumsle u Heobpamumbvie),
pacmeopuvl (ucmumHvle, OUCHEPCHbBIE CUCTEMDbL),
KpUcmanio2uopanmol, cmenetb OUCCoyuayuu,
INEKMPONU3, KPEKUHe, pUpopmune), meopuu u
3AKOHbL, 3AKOHOMEPHOCIU, MUPOBO33PEHUECKUE
BHAHUS, JeNHCauue 8 OCHOBE NOHUMAHUSL RPUYUHHOCU
U CUCMEMHOCTNU XUMUYECKUX 6/IeHUTl, COBPEMEHHbIE
nPeOCmagienust 0 CMpoeHUl 6euecmed Ha AnOMHOM,
MONEKYISPHOM U HAOMOLEKYISPHOM YPOGHSIX,
nPeOCmagieHUst 0 MEXAHUIMAX XUMUYECKUX PeaKyuil,
MEPMOOUHAMUYECKUX U KUHEMUYECKUX
3aKOHOMEPHOCMSAX UX NPOMEKAHUS, O XUMUYECKOM
pasHosecuu, OUCHEPCHBIX CUCTNEMAX,
gaxmonozuueckue ceedenus o ceolicmaax, cocmase,
HOYyYeHUU U 6E30NACHOM UCTIONb30BAHUN BANCHEUIUIUX
HeOop2anuyeckux U OpeaHuyeckux 6eujecms 6 Oblmy u
NPAKMUYECKOU 0esimeIbHOCMU Yel08eKd,; 00X
HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3B0OCMEd (Ha
npumepe npou3go0Ccmed CEPHOLL KUCIOMbL, AMMUAKA,
Memarona, nepepabomku Hepmu); - ymems




npoBoOUMb paciemnl NO XUMUYECKUM POpMYLam U
VPABHEHUSM XUMUYECKUX PEAKYULL C UCNOTIb308AHUEM
Qusuueckux senuyun (Maccol, 06vema 2a308,
KOIUYEeCMEd 6eWeCmea), XapaKmepusyouux
8eUecmea ¢ KOIUUecmeenHol 9 Cmopomsl: pacyenvl
HO HAXOJICOEHUIO XUMUYECKOU (popMYIbl Beujecmeda;
pacuemvl Maccel (0b6vema, Koauyecmsa seuecmea)
NPOOYKMA peaxyuu, eciu 0OHO U3 UCXOOHBIX BeUecms
0aHo 8 8Ude pacmeopa ¢ OnpedeseHHOU MAcCcoBol
ooell pacmeopenHo2o eewecmeaad unu OaHo 6 Uu3ovlmKe
(umeem npumecu); pacuemsl Maccosol uiu 06beMHOU
001U 8b1X00a RPOOYKMA PeaKyuu; pacyemol
menio6o2o 3pexma peaxyuii, 00bEeMHbIX
OMHOWEHUL 24308, - YMENb GblGIsMb XAPAKMEPHbLE
APUBHAKU U 83AUMOCESI3b U3YUEHHbIX NOHSIMULL
HPUMEHSMb COOMBEMCMEYIOUUe NOHSMUS NPU
ONUCAHUU CIPOEHUSL U CBOTICTNG HEOP2AHUYECKUX U
OP2AHUYECKUX 6eUjeCme U UX NPespauieHUll; GbIsGIsNb
63AUMOCE5:3b XUMUYECKUX 3HAHULL C NOHAMUSIMU U
npeocmagieHUsAMU Opyeux npedmemos 0 boiee
OCO3HAHHO20 NOHUMAHUSL U OOBACHEHUS CYUHOCTU
MAMepuanbHo20 eOUHCMEA MUpa, UCHOIb308ANb
cucmeMHble Xumudeckue 3Hanust 0 00vACHeHUs U
NPOCHO3UPOBAHUSL ABNIEHUT, UMEIOUJUX
eCmecmeeHHOHAYYHYIO RPUPOOY, - YMENb
UCNONBb308AMb HAUMEHOBAHUSL XUMUYECKUX
COeOUHEeHUL MeNCOYHAPOOHO20 COH3d MeopemudecKoll
U NPUKIAOHOU XUMUU U MPUBUATIbHBLE HA38AHUS
6euecmes, OMHOCIUUXCS K USYUEHHbIM KLACCAM
OpP2AHUYECKUX U HEOP2AHUYECKUX COCOUHEHULL;
UCNONBb308ANb XUMULECKVIO CUMBONUKY OIS
cocmasgnenust PopMyl HeOP2AHUYECKUX Beulecms,
MONEKYISIPHBIX U CIMPYKIYPHBIX (DA36EPHYMUbIX,
COKPAWEHHBIX U CKELETHbIX) QOPMYI OPAHUEeCKUX
seujecme; COCMasisimo ypasHeHUus XUMUYECKUX
peaxyuil u packpuléams ux CyuHoCHb:
OKUCTIUMENbHOBOCCNAHOBUMENbHBIX PEAKYUTL
HOCPEOCMBOM COCMAGIEHUSL DNEKMPOHHO20 baNanca
IMUX peakyul, peakyuil UOHHO20 0OMEHA Nymem
COCMABIeHUsL UX NOTHBIX U COKPAUWEHHBIX UOHHBLX
ypasHeHull, peakyuii 2uopoIu3a, peaKyul
KOMNIeKcoobpazoeanus (Ha npumepe
2UOPOKCOKOMNIIEKCO8 YUHKA U ATIOMUNHUSL);
HOOMEEPIHCOamb XapaKmepHvle XUMUYecKue ceolicmed
seujecme coomeemcmseyiouuUMy IKCREPUMEHMAaMU U
3ANUCAMU YPAGHEHUL XUMUYECKUX PeaKyull; - ymems
KIAccuuyuposams Heop2anudeckue U OpeaHuyeckue
seuecmea U XUMUYEeCKue peakyuu, CamoCmosimenbHoO
8b10Upamb OCHOBAHUS U Kpumepuu OJisl
KAACCUDUKAYUU U3YUACMBIX XUMUHECKUX 00BEKMO8,
Xapakmepuzoeams COCMAS U 8ANCHeNUUe CEOUCMEA
seujecme, NPUHAONEAHCAUUX K ONPEeOeNEeHHbIM KIACCAM
U 2pynnam coeOunenuil (npocmole 6eulecmea, OKCUObL,
2UOPOKCUODL, CONU,; YeAe8000pPObl, NPOCHmble IPUpbL,
cnupmsl, (heHonvl, anboecudbl, KemoHbl, KapOOHOs8ble
KUCAOMbL, CLOACHBIE IPUPDL, HCUPDL, Y21e6000l,
AMUHbL, AMUHOKUCTIOMDL, OENIKU), NPUMEHSIMb 3HAHUSL O
cocmase u c80UCMBax eujecms ois
9IKCHEPUMEHMATLHOU NPOBEPKU 2UNOMES
OMHOCUMENLHO 3AKOHOMEPHOCMEN NPOMEKAHUS
XUMUYECKUX Pearyull U RPOSHO3UPOBAHUSL
603MONCHOCMEIL UX OCYUeCMELCHUS, - YMeNb
HOOMEePIICOamb HA KOHKPEMHbIX NPUMEPAX XapaKmep
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3a6UCUMOCU PEAKYUOHHOU CROCOOHOCIU
OpeaHUYeCcKUx cOeOUHeHUll Om KpamHoCcmy u munda
xosanenmuoui ceszu (" " u "), 83aumnoco enusnus
amomo8 u epynn amomos 8 MoOAeKyIax, a maxice om
ocobenHOCmel peanu3ayuy pasiuyHbIX MEXaHU3MO8
NPOMeKAHUs peakyuil, - ymems Xapakmepuzo8amas
21eKMPOHHOE CIPOEHUE AMOMO8 (8 OCHOBHOM U
8030YHCOCHHOM COCMOANULU) U UOHOB XUMUUECKUX
anemenmos 1 - 4 nepuooog Ilepuoduuecxoii cucmemuvl
JLU. Menoeneesa u ux 6aieHmmnvle 603MOAICHOCMU,
ucnonwv3ys nouamus "s", "p", "d-anexmponnvie”
opoumanu, snepeemuyeckue yposHu,; 00wbACHAMb
3AKOHOMEPHOCMU UBMEHEHUS COUCME XUMUYECKUX
27eMeHmMOo8 U 00paA3yeMbIX UMU COeOUHEHUU NO
nepuooam u Spynnam,

OK . Hcnonvzosamo
cospementbie
cpedcmaa noucka,
aHamza u
unmepnpemayuu
uHgopmayuu u
uHgopmayuonHsie
mexHono2uu 0Jis
6bINOJIHEHUS 3A0aY
npogheccuoHanbHou
desmenvbHOCMU

B obracmu yennocmu nayuno2o nosnanusi:
- CchOpMUPOBAHHOCHIL MUPOBO33PEHUS,
COOMBEMCMEYIOUe20 COBPEMEHHOMY
VPOBHIO paA38UMUsL HAYKU U 0OUeCTNBEHHOT
NPAKMuK, OCHOBAHHO20 HA OUANIOZe
KVAbIMYD, CROCOOCMBYIOUe20 0CO3HANUIO
€80€20 Mecma 6 NOIUKYIbIYPHOM Mupe; -
COBEPUEHCMBOBAHUE A3bIKOGOU U
YUMAMENbCKOU KYIbMmypbl KAK cpeocmed
83aUMOO0elcmeus Mexicoy IH0bMU U
HO3HAHUSL MUPA; - OCO3HAHUE YEeHHOCTU
HAYYHOU 0esimeNbHOCMU, 20MOSHOCHIb
OCYWeCmBsmb NPOEKMHYIO U
UCCIe008aMENbCKYI0 0esMeIbHOCHb
uHOUBUOyanvbHo u 6 epynne, Osnadenue
VHUBEPCAbHBIMU Y4eOHbIMU
NO3HABAMENbHBIMU OCUCTHEUAMIU: 8)
paboma ¢ ungopmayuet. - 61adems
HABLIKAMU NOTYYeHUsi UHGoOpMayuu u3
UCMOYHUKO8 PAZHBIX MUNOE,
CAMOCMOSIMENbHO OCYUWECNETIAMb NOUCK,
AHANU3, CUCMEMAMU3AYUIO U
uHmepnpemayuio UHGOPMayuy pa3iuyHsIx
61008 U popm npedcmasienus,; -
c030a6amv MeKCmbl 8 PA3NIUYHBIX
Gopmamax ¢ yuemom Ha3HAYeHUs.
uH@opmayuu u yenesou ayoumopuu,
8bIOUP AT ONMUMATILHYIO (DOPMY
npeocmagienus u GU3yaiu3ayuu; -
oyenusams 00CnOBEPHOCHIb,
JlecumumMHOCmb uHopmayuu, ee
coomeemcemeue npagosbiM U MOPALbLHO-
IMUUECKUM HOPMAM, - UCHOTb306Ab
cpedcmea uHEDOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX MEXHOL02ULL 6
peenuy KOZHUMUBHDIX,
KOMMYHUKAMUBHBIX U OPSAHUZAYUOHHBIX
3a0au ¢ cobnodenuem mpebosamull
9P2OHOMUKU, MEXHUKU De30NACHOCMU,
2uzueHbl, pecypcochepescerust, npagoguix u
IMUUECKUX HOPM, HOPM UHDOPMAYUOHHOT
be3onacrocmiu;

671a0€emb HABBIKAMU PACNOZHABAHUSL U
3auumsl UHGoOpMayuu, UHGOPMAYUOHHOU
6e30nacHoCmu IUYHOCIU

- yMemb NIaHUpO8AmMd U 8bINOIHAMNG XUMUYECKUU
9KCnepuMenm (npespaujeHuss OpeaHUYecKux geujecmes
npu HacpesaHuu, NoIyyeHue SMuieHd U usyieHue e2o
ce0ticms, KauecmeeHHble peakyuu Ha anboe2uobl,
KpaxmaJ, YKCYCHYIO KUCIOMY, 0eHamypayus 6eiKoe
npu Hazpesanull, ysemHule peaxKyuu DeiKos;
nposooUmMs peaxkyuu UOHHO20 0OMeHA, ONPedensamy
Cpedy BOOHIX pACMBOPO8, KAYECMBEHHbLE PeaKyul Ha
cynoham-, kKapbOHam- u XA0pUOAHUOHDL, HA KATMUOH
AMMOHUS, peuams dKCnepuMeHmanvhvle 3a0aiu no
memam "Memannwvr" u "Hememannwt") 6
coomeemcmeuy ¢ NPABUIAMY MeXHUKU Oe30nACHOCmU
npu obpaujeHuu ¢ geujecmeamu U 1abopamopHsim
000py008aHuemM; NPeOCmasisimy pe3yibmanmsl
XUMUYECKO20 IKCHEePUMEHMA 8 popme 3anucu
VpasHeHUll COOMEemcmayouWux peakyuil u
Gopmynuposams 8b1600bl HA OCHOBE IMUX
Pe3VIbMamos, - ymems anaiu3upo8ams XumMuieckyro
uHpopmayuio, NOIYYAEMYIO U3 PAZHBIX UCHOYHUKOS
(cpedcme maccosoil ungopmayuu, cemv Unmeprnem u
opyeue); - 81a0emv 0CHOBHbIMU MEeMOOaAMU HAYUHO2O
NO3HAHUSA 8eljecms U XUMUYEeCKUX A6TeHUll
(Habnr0Oenue, usmepenue, IKCHePUMEeH,
MOOenupoganue); - ymens RPosoOUNMs pacyemvl no
XUMUYECKUM POPMYNAM U YDABHEHUAM XUMUYECKUX
Peaxyuil ¢ UCNOAb30BAHUEM PUIULECKUX BETUYUH,
Xapaxkmepusyrwux eujecmad ¢ KOIu4ecmeeHHol
CMOPOHBL: MACCHI, 00beMA (HOPMATbHYLE YCN06USL)
20308, KOIUYECM8d 8ewecmsd,; UCNONb308AMb
cucmemHble XumuyecKue sSHaHus O NPUHAMUS
peuenull 8 KOHKPEMHBIX JCUSHEHHBIX CUMYAYUSIX,
CBA3AHHBIX C 8eUyeCm8amu U UX npUMeHeHUeM;

yMemb camoCmosamenvHo NIAHUPOBAMb U NPOBOOUMD
XUMUYECKULL IKCNepUMeHm (NOIyYeHue U U3yueHue
CBOUCME HEOP2AHUYECKUX U OP2AHUYECKUX Geljecms,
KayecmeeHHbvle peaxyuu y2ne6000p0008 Pa3IUyHbIX
KAACCO8 U KUCTIOPOOCOOEPACAUUX OP2AHULECKUX
sewecms, peueHue IKCHePUMEHMAIbHBIX 3a40ay no
PACNO3HABAHUIO HEOP2AHUYECKUX U OPCAHUYECKUX
seujecms) ¢ coov0enuem npasui 6e30nacHo2o
obpawenus ¢ sewecmsamu U 1a00pamopHvim
0bopyodosanuem, popmyruposams yeau ucciedo8aHus,
npedocmasnsims 8 pasiudHol popme pe3yiomamol
9KCNepuUMeHma, AHaIU3UPO8ams U OYeHU8AmMsb UxX
0ocmosepHOCmb, - YMemb 0CYWeCmseisims
YeNeHanpasieHHblll NOUCK XUMUYeCKOU uHpopmayuu 8
DA3TUYHBIX UCMOYHUKAX (HAYYHAS U Y4eOHOHAYHAs
Jumepamypa, cpeocmea Maccosol uHgopmayuu, cemo
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Humeprem u Opyaue), Kpumuyecku anaiuzuposams
XUMUYECKYIO UHpopMayuio, nepepabamoleams ee u
UCHNOIL308AMb 8 COOMBEMCMEUL C NOCIABNEHHOU
YyuebHo 3a0auell; - 61a0emb CUCMEMOU 3HAHULL O
MemoOax HayuHO20 NOZHAHUSL S6IeHUL NPUPOObI,
UCHONL3YEMbBIX 6 eCIMECHEEHHbIX HAYKAX U YMEHUMU
NPUMEHAMb IMU 3HAHUSL NPU IKCREPUMEHMATTLHOM
uccnedo8anuu eeuecms u Ojisk 06bCHeHUs
XUMUYECKUX SGNEeHULL, UMEIOWUX MeCMO 6 NPUpooe
NPAKMu4ecKkoll 0esimelbHOCMU Yel06eKd U 8
NOBCEOHEBHOU JICUSHU,

OK o4, Dppexmusno
83aUMO0€LICME08aNb
u pabomamo 6
KOJIeKmuee u

- 20MOBHOCHIb K CAMOPA38UMUIO,
CamocmosmenbHOCmu u
Camoonpeoenenulo; -081adeHue Hagblkamu
VUeOHO-UCCIeD08AMENLCKOLL, NPOEKMHOU U
coyuanvhou desmenvrocmu, Osradenue
VHUBEPCATbHBIMU KOMMYHUKAMUGHbLMU
Oelicmsusimu: 6) coemecmmuas
O0esamenbHOCb!

HOHUMAMb U UCROTB306AMb NPEUMYUECTEA
KOMAHOHOU U UHOUBUOYAIbHOU pabomol; -
NPUHUMAMb Yeau COBMECHHOU
0esmenbHOCMU, OP2aAHU308bIEAND U
KOOPOUHUPOBamuv Oeticmeusi no ee
00CMUIICEHUIO: COCMABIAMb NIAH
Oeticmeuil, pacnpeodensans poJi C Y4emom
MHEeHUU Y4ACMHUK08 00CyHciams
Pe3YIbmamol COBMECMHOU pabomel, -
KOOPOUHUPOBAMb U 8LINONHAMb PAOOMY 8
VCIOBUSIX PedibHO20, GUPMYANbHO20 U

- YMemb NIaHUPOSamb U GbINOIHAMb XUMUYECKULL
9KCnepumMenm (npeepawyeniss Op2aHuieckux eeuecms
npu Hazpesanuu, NOIyYeHue SMUIEHa U U3yeHue e20
CBOIICM8, KayecmeeHHble PeaKyuy Ha albOecuobl,
Kpaxmain, YKCYCHYIO KUCIOMmY,; OeHamypayus 6e1xkos
npu Hazpesanul, YeemHvie peaKyuu 6eiKos;
npo8oouUmb peakyuu UOHHO20 0OMeHa, Onpeodesamy
Cpedy B0OHbIX PACBOPOS, KAUECMEEHHbIE PeaKyuul Ha
cynvpam-, KapOoHam- u XJI0PUOAHUOHDBL, HA KAMUOH
AMMOHUSA, Peuams IKCHEPUMEHMATbHbIE 3a0a4U N0
memam "Memannor" u "Hememannot") 6
coomeemcmeul ¢ NPAGUNAMYU MEXHUKU 6e30nacHocmu
npu obpawjenuu ¢ sewjecmeamu u 1a60pamopHvim
000py008aHUeM; NPEOCMAasIAMb Pe3yIbmamsvl
XUMUYECKO20 IKCHEPUMEHMA 8 (popMe 3anucu
VPASHEHUL COOMBEMCMBYIOWUX PeaKyull u
PopmyIuposams 6vb18600bl HA OCHOBE IMUX
pe3yIbmamos; -ymemy camoCmosmenbHoO

KOMaHOe - .
KOMOUHUPOBAHHO2O 83AUMOOCUCBUS; - RAGHUPOBAMD U NPOBOOUMb XUMUYECKUL
ocyujecmenams nO3UMueHoe aKCnepumenm (noayuenue u uyienue ceoucma
cmpamezuieckoe noseoeHue 8 pasiuiHblx Heop2aHuieckux u OPeaHu4ecKux gewecms,
CUMYAYUAX, NPOAGIAMb MEOPUECTNEO U KauecmeenHvle peakyuu y2neo0opo0os pasnuiHbIx
6oobpadicenue, ObIMb UHUYUATNUSHBIM KACCO8 U KUCTOPOOCOOEPHCAUUX OPSAHULECKUX
Osnadenue ynugepcarbHbiMu sewjecms, peuieHue IKCNePUMEHMANbHBIX 3a0aY 1O
PpecyIAmusHuIMY 0elicCmeuamu. 2) npuHamue | pacnosHasaHuio HeoPeaHU4eckux U OpeaHudecKux
cebs u Opyeux ar0oell: - NPUHUMAMb sewecms) ¢ cobnodenuem npasui 6e30naAcHo20
MOMUbL U apeyMeHmul Opyux roetl npu obpawenus ¢ eeuwecmeamu u 1aOOPaAMOPHbIM
aHanuse pe3ynbmamos 0esimeabHOCmu, - 000pyo08anuem, opmyIuposams yeiu Uccie008aHus,
NPU3HABAMb C80€ NPAso U NPago Opyux npedoCcmasiamy 8 pasiuiHOl (opme pe3yibmamol
Jooell Ha OwWUbOKY, - PA36UEAMb IKCNEPUMEHMA, AHATUSUPOBAN U OYEHUBAND UX
CNOCOOHOCIb ROHUMATNS MUD C NOZUYUU 00CMOBePHOCIb,
0py2020 uenogexa,

B obnacmu sxonoeuueckoeo 6ocnumanus: - | - chopmuposams npeocmasieHus: 0 XUMuyeckoll
CcHOpMUPOBAHHOCIL IKONO2UHECKOT cocmasnAueli ecmecmeeHHOHAYYHOU KapmuHbl

OK 7. KYIbmypul, NOHUMAHUE AUAHUA COYUATNLHO- | MUPA, POTU XUMUYU 8 NOZHAHUU AGNEHUL NPUPOODL, 6

Cooeiicmsosamb IKOHOMUHECKUX NPOYECCO8 HA COCMOSHUE @opmuposanuy mvluuneHUa U KyIbmypul IUYHOCU, ee

COXpaHenuio NPUPOOHOU U COYUATLHOU CPeodbl, @DYHKYUOHANLHOU 2DAMOMHOCU, He0OX00UMOTU OISt

OKpydHcaroujell cpedvl, | 0CO3HAHUe 2N0OATbHO20 XapaKmepa PpeuleHus npaKmuyeckux 3a0ay u IKoA02U4ecK

pecypcocbepediceruio, | 3KOI0SUYECKUX NPOOIeM; - NAAHUPOBAHUE U | 0DOCHOBAHHO20 OMHOULEHUSL K CBOEMY 300PO8bIO U

NPUMEHSIMb 3HAHUSL
00 usmernenuu
KIUMAMa, nPUHYUnsl
bepesrcnugozo
npoussoocmaad,
aghghexmuasno
oeticmeosams 6
Upe38bIYATIHBIX
cumyayusx

ocyujecmenenue 0elCmeull 8 OKpyicarouent
cpede Ha OCHOBe 3HAHUS Yelell
YCMOUYUBO20 PAZBUMUSL HeN0B8eUeCMEd;
akmueHoe Henpusimue Oelcmeutl,
NPUHOCAWUX 8PeO OKpYdicaloujell cpede; -
YMeHUe NPocHO3UPO8Amb
HebnazonpusmHsle IKOI0SUYECKUe
nocie0cmeuss nPpeonPUHUMAEMbIX
Oelicmsuil, npe0omepauiams ux, -
pacuiuperue onvima OesamenbHoCmu
9KOJI02UYECKOU HANPABIEHHOCMU, -

npupooOHoll cpede; - ymems cobnodams npasuia
9KONO2UYECKU YeNeco0Opa3H020 NO8eOeHUs. 8 ObimY U
MPYO08OTl OesIMENbHOCIU 6 YEJISX COXPAHEHUS C80E20
300p08b3L U OKPYACAIOufeti NPUPOOHOL Cpeobl;
VUUMBIEAMb ONACHOCHb BO30€UCMEUSL HA JCUBbIE
Op2anu3mbl ONPeOeIeHHbIX Geljecme, NOHUMAS CMbICIL
noxazamensi NPpeOeIbHol OONYCMUMOU KOHYEHMPayuu
- yMemb NPOZHO3UPOBATND, AHANUZUPOBAMb U
OYeHUBamsb ¢ NO3UYULL IKOIOSUYECKOU HE30nACHOCIU
nocieocmeusi ObIMoBoll U NPOU3B0OCMBEHHOU
0esimeNlbHOCU Yell08eKd, C8A3AHHOU ¢ NepepabomKoll
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081A0¢HUe HABLIKAMU YYeOHO-
uccnedo8amenbCKol, NPoOeKmuo u
COYUATBLHOU OesMeNbHOCIU,

seujecme; UCNOIb306aMsb NOLYHEeHHbLE 3HAHUS 05
NPUHAMUS SPAMOMHBIX peleHUll npobiem 8
CUMYAYUAX, CEA3AHHBIX C XUMUEl, - YMembs
0CO3HABAMb ONACHOCTNb B030€UCHBUS HA HCUBbLE
OpP2aHU3MbL ONPEOeNeHHbIX 8elecms, NOHUMAS CMbLCT
nokasames npeodenbHol 00NYCMUMOU KOHYeHmpayuu,
U NOACHAMb HA NPUMEPAX CNOCODBL YMEHbULEHUS U
npedomepaujeHus Ux peOH020 8030eUCmEUs. Ha
op2aHu3M 4enogexd.

IIpodeccuonaibHblie IInannpyemsle pe3yJbTaThbl 00y4eHUsI
KOMIeTeHIuH
Oo0wue O6mue
Bnaners paboroli 1Mo (OpPMHUPOBAHUIO U
peanuzanuu nporpamMmm CaHWUTApHO- | - YMETh  IPOBOAWUTH CAaHUTAPHO- THIMEHHYECKOE
THTHEHUYECKOE IPOCBELICHUE HACENICHUs, B | MPOCBEIICHHE HACEIICHNUS,
TOM qucIe porpamMmm CHIDKEHUS | - YMETh IEPEHOCHUTH 3HaHHsI B IPAKTUYECKYIO 00JIacTh,
OTpeOIeHU AJIKOTOJIA u Tabaka, | OCBOCHHBIE CPEICTBAa W CIIOCOOBI JCHCTBHS B
TPEIYIPEK ICHI u 60pBOBI C | COOCTBEHHYIO MPAKTHUKY;
HEMEANIIMHCKUM MOTpeOJIeHNEM | -3HaTh OCHOBBI METOJOJIOTHH HCCIIEIOBATEIbCKOM M

[IK 4.2. ITpoBoauTH
CaHHUTAPHO-
THTHEHHYECKOE
MIPOCBEIIEHUE
HaCeJICHUS

HAPKOTHYECKUX CPENCTB, U TICHXOTPOITHBIX
BEIIECTB;

[IpoBoauThH CaHUTapHO-THTHEHUYECKOE
MPOCBEIECHHE HACEICHUSI U MOTHBHPOBATH
Ha BEJICHHE 3/I0pPOBOT0 00pa3a KH3HH;
3HaTh NPUHLIUIIEI 3J0POBOTO 00pa3a KU3HHU,
OCHOBbI COXpaHCHUA nu YKpEIJICHUA
370POBB;

(hakTOpBI, CIIOCOOCTBYIOIIUE COXPAaHCHHIO
3I0POBB;

®DopMBI U METOIBI PAGOTHI IT0 CAHUTAPHO-
THTHEHNUYECKOE TIPOCBEICHUE HACETICHNS,

MIPOEKTHOH JeATeNbHOCTH;
-3HaTb  CTPYKTypy H®  TpaBmwia  O(GpOpMIICHHS
HCCIIE0BATEIbCKON M MPOEKTHOH paboTHI;

- UMETh HaBBIKH (hopMyTUpOBKH TEMBI
HCCIIEI0BATENIbCKOU u IIPOEKTHOM paboTsl,
JIOKa3bIBaTh €€ aKTYaJIbHOCTE;

- YMCTb OINpCACIIATH b u 3aJa4yu

HCCIIeI0BATEIbCKOM U IPOEKTHOM paboThI;

- BBIOMpaTh W TPUMEHATh Ha TPAKTUKE METOJBI
WCCIEOBAaTEIbCKOW  NICSTENBHOCTH  aJeKBaTHBIC
3a7adaM MCCIICTOBAHUS.

B pesyibrare ocBoeHMs MporpaMmbl y4eOHOTO MpeaMeTa peai3yercs MporpamMma BOCHUTAHHUSA,
HarpasJIeHHas Ha (JOPMUPOBAHUE CIEAYIOMNX JUYHOCTHBIX pe3ynbTatoB (JIP):

JInyHOCTHBIE Pe3yabTAThl PeAJIN3ALMHU POrPAMMbI BOCIIMTAHMA(OECKPUNmMopst) Kot
pesy P ! porp P P pe3yJIbTaTOB
Oco3HaMMI MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; yBaKaroUIUn
COOCTBEHHYIO M UYXKYI0 YHUKAJIBHOCTb B Pa3IMYHBIX CUTYAIUIX, BO BceX (hopMax U JIP o7
BUOaX ACATCIBHOCTH.
[TornMaromuii CyuHOCTh U COLMATIbHYIO0 3HAYUMOCTD CBOEH Oynyiei mpodeccuw, 1P
o o o o 18
MPOABJIAIONINMN K HCM YCTOMYMBBIM MHTCPCC.
Ymeromuit 3ppekTrBHO paboTaTh B KOJUIEKTUBE, 00IIAThCs C KOJUIEraMH, P
19
PYKOBOJCTBOM, HOTp€6I/ITeJ'I$[MI/I.
CaMOCTOSTENLHBIN U OTBETCTBEHHBIHN B MMPpUHATHUHU peH_IeHI/Iﬁ BO BCECX C(I)ean cBoOciH
JeSITeIbHOCTH, TOTOBBIM K HCIIOJIHEHUIO Pa3HOOOPa3HBIX COLUANIBHBIX POJIeH, JIPy
BOCTpe6OBaHHLIX 6I/I3HCCOM, O6IJ_ICCTBOM N ToCy1apCTBOM.
OJ11 2IYXUX, CAAOOCTBIUAUUX, NO30HOO2IOXUWIUX 00YUAIOUIUXCSL
CrnocoOHOCTh K COLMANbHOW ajanTallMd M MHTETrpalid B OOIIECTBE, B TOM YHCIE HPH peann3aluu
BO3MO)KHOCTEH KOMMYHHKAIIMM HA OCHOBE CIIOBECHOI peud (BKJIIOYasi yCTHYI0 KOMMYHHKAIHUIO), a TAKKE, JIP(A) 01
IIpY JKeJIaHWHM, KOMMYHHKAIIMM Ha OCHOBE JKECTOBOM PEYH C JIHMIAMHU, UMEIOIIMMH HapyLIeHUs ciIyXa.
01 00YHAIOWUXCSL C HAPYWEHUAMU ONOPHO-08USAMENLHO20 annapama
Bnanenne  HaBBIKAMH  NIPOCTPAHCTBEHHOH M COLMAIbHO-OBITOBOH  OPHEHTHPOBKH;  YMEHHE
CaMOCTOATENIbHO M 0€30IIaCHO IepeABUIaThbcs B 3HAKOMOM M HE3HAaKOMOM IIPOCTPAaHCTBE C JIP(A) o2
WCII0JIb30BaHHEM CHEMAIBLHOTO 000PY10BaHHS
CrnocoOHOCTh K OCMBICICHHIO M Ju(depeHnnanuyd KapTHHBl MHpa, €€ BPEMEHHO-IIPOCTPAHCTBEHHOM JIP(A)
OpraHu3aluu 03
CrocoOHOCTh K OCMBICJICHUIO COILMAJIBHOIO OKPY)KEHHS, CBOEro MeCTa B HEM, MpPUHSITHE JIP(A)
COOTBETCTBYIOIINX BO3PACTY LEHHOCTEH 1 COLMATBHBIX POJIeit o4




st 06ytta10u;uxc;z cpaccmpoﬁcm@amu aymucmu4eckKkozo cnekmpa

(bOpMI/IpOBaHI/IC YMEHUA CJIEA0BAaTh 0Tpa60TaHHOfI CUCTEMC MpaBUWJI NOBCIACHUA H B3aI/IMO,H€I7[CTBI/I$I B
TIIPUBBITHBIX 6BITOBI>IX, y‘{e6HLIX 1 CONMAJIBHBIX CUTYalUAX, YACPKUBATH I'PAHUIIBI BSaHMOHeﬁCTBHH

JIP(A) 05

3HaHWe CBOMX NPEANoYTeHNH (OrpaHndIeHNi) B OBITOBOM cdepe U chepe HHTEpPecoB

JIP(A) o6
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA

2.1. O0bem y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Buj yueOHoii padoThl

O0beM yacoB

MaxkcuMaJibHasi ydeOHasi Harpy3Ka (Bcero) 144
Bcero ¢ npenogaBareJsiem: 144
B TOM YHCJIE:
1.OcHOBHOE cozlepKaHNe
-meopemuueckoe 0byyeHue 57
-npakmuyecKue 3aHsAmus 39
-1abopamopusvie pabomuol 23
2.IIpodeccroHabHO OPUEHTHPOBAHHOE COJIEPKAHUE
-meopemuieckoe o0yueHue 15
-npakmuieckue 3aHamus 5
-1a060pamopHbvle pabomul 1
3. Atrecranus
-npomexyrounas arrecraims Jp. (I cemectp) 2
-IPOMEKYTOYHAs aTTecTalus (3a4er ¢ oneHkoii), Il cemectp 2
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2.2. TemaTnuyeckuii MJIaH u cojaep:xkanue yueonoro npeavera OVYIL.07 (I) XUMMU A

HaumenoBanue Dopmupyembie
Oobem kommnereHunu (OK)
pa3/iesioB U TeM Copep:xaHue y4eOHOI0 MaTepUasa, IPaKTHYECKHe 3aHATHS 4aCOB | AHUHOCTHIC
pe3yabtatsl (JIP)
1 2 3 4
Paznen 1. O6uiasi u HeopraHuveckasi XUMUsI (38/12/8)
Tema 1.1. OsHnakomaeHue cmyoenmos ¢ opmamu meKywei U NPOMEICYMOYHOU ammecmayuu, OCHOGHOU U
OCHOBHBIC IIOHSTHS OONOIHUMENbHOU TUMEPAMYPOU NO Kypcy Yu4ebH02o npedmema U Npo8edeHue UHCMPYKMaxica no mexHuKe
XHUMHHM 1 3aKOHBI XuMun, | 0€30nacrocmit,
BaleHTHOCTD. Copepxxanue yueOHOro MaTepuaJia:
Hayunbie MeToAbl HcCieIoBaHUSI XMMHYECKUX BELIECTB W IMpeBpalleHuil. Ponb xumMudeckoro
OKCIIEPUMEHTA B TO3HAHUH MPHUPOJBL. MoaenupoBaHUEe XUMHUYECKUX SIBICHUH. B3amMmocBs3b
XUMHUH, (PU3UKU, MaTeMaTHKU U Ouonoruu. EcrecTBeHHOHayuHas KapTMHa Mupa. BemiecTso. 2 OK o1— JIP,JIP(A);
AtoM. Mornekyna. XumMudeckuid aneMeHT. Ajutorponus. [IpocTeie M CIIOXHBIE BEIIECTBA.
KauecTBeHHBI# W KOJMYECTBEHHBIM COCTaB BEIIECTB. XUMHYECKHE 3HAKU U (QOPMYIIBL
OTHOCHUTENBHBIE aTOMHas W MOJIEKyJsipHass macchl. KonmuectBo BemiectBa. CTeXHOMETpHSI.
3aKOH COXpaHEHHs MacChl BELIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJISPHOM
CTPYKTYphl. 3aKOH ABOraJipo U cieAcTBUs U3 Hero. Artom. M3oromnsl. ATOMHBIE OpOUTANN S-,
P-3JIEMEHTHI.
Tema 1.2. Copnepxxanue yueOHOro MaTepuaJia:
[Tepuonuyeckuit 3aKoH, BanentHocTs. OCHOBHBIE 3aKOHBI XMMHUH. lleproauueckuil 3aKoH, MepuoauvecKkas CUCTEMa 5 OK 41 JTPLJTP(A)
nepuoanyeckas cucrema | .M. MenaeneeBa. Teopust ctpoeHus aToma. e '
.M. Menneneera
Tema 1.3. Copnepxxanue yueOHOro MaTepuaJia:
Teopus crpoenust aroma. | OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB MEPEXOJHBIX 3JIEMEHTOB. Mojaenu
cTpoeHusi atroma. Snpo u HyKJIOHBI. Hykmumer m m3orombl. DiekTpoH. JlyalmsM siieKTpoHa.
KBanToBble umcna. AtTomHas opOuTanb. PacnpeneneHue 3JIEKTPOHOB IO  OpOUTAsAM.
DJeKTpoHHasT KOHQUTypamus aTtoMa. BameHTHbIe 37eKTpoHbl. OCHOBHOE M BO30YXKICHHBIC
COCTOSIHUS aTOMOB. [leproauueckuil 3aKOH MEPHUOJUUECKON CUCTEMBbl XMMUYECKHX 3JIEMEHTOB
2 OK o1— JIP,,JIP(A),

.. MenneneeBa. OtkpsiTiie Ilepmoandeckoro 3akona. [Ipenmochuikv: HaKOIUICHHE
¢akTonornueckoro marepuana, paborel mnpeamectBeHHUKoB (M.B. JleGepeitnepa, A.D.
[[Tankyprya, Jx.A. Heronennca, JI.LIO. Meitepa), chezn xumukoB B Kapicpys, THUYHOCTHBIC
kauectBa JI.MI. MenneneeBa. Otkpeitue JI.MI. MenneneeBbim Ilepuoauyeckoro 3akoHa.
Ilepuoanueckuii 3akoH U cTpoeHue aroMa. M3otomnbl. COBpEMEHHOE MOHSATHE XHUMHUYECKOTO
asieMeHTa. 3akoHoMepHOCTh I'.Mo3iu. Teopus ctpoeHus aroma
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Tema 1.4.
BzanmopeiicTBre aToma,
o0Opa3oBaHKE CBSI3H,
OCHOBHBIC TPYIITIBI
XUMHYECKOM CBS3H

Copnepxxanue yueOHOro MaTepuaJia:

Monexkynsl U xumudeckas cBs3b. KoBaleHTHas CBsA3b, €€ PA3HOBUIHOCTH U MEXAHHU3MBI
oOpa3oBaHMs.  XapakTEpUCTUKU  KOBAJIEHTHOM  cBA3UM. KOMIUIEKCHBIE  COEAMHEHHS.
OneKTpooTpuUaTeabHOCTb. CTENeHb OKUCIEHUS M BaJEHTHOCTb. ['MOpuaM3anus aTOMHBIX
opOutaneit. IlpocrpancTtBennoe crpoenue Mojekyid. llomsgpHocTs Mosiekyn. MoHHas CBS3b.
Karnonsl u anuoHbl. Mertammyeckas cBa3b. BogoponmHas cBsi3b. MeXMOIEKyIIsIpHbIE
B3auMojeucTBusA. EnuHasg mpupoga xumudeckux cssed. KoanenTtHas cBsas3b. [lonsarue o
XUMHUYECKON CBSI3U. THIIBI XMMHMYECKHMX CBS3€H: KOBAJICHTHAs, MOHHAs, METAJNIMYECKas WU
BOJIOPO/IHAsL.

OK g1~ JIP,,JIP(A),

Tema 1.5.

PactBops1. PactBOpenue.
Teopus
3JIEKTPOIUTAYECKOMN
JUCCOIUAIUY.

Coaep:xanue y4eOHOro MaTepuaJjia:

KavecTBeHHBII W KOJMYECTBEHHBIM COCTAaB BeIlIECTBA. BemecrBa MOJEKYISIPHOIO H
HEMOJIEKYJIAPHOTO cTpoeHus. COBpEMEHHBIE NIPEACTABICHUS O CTPOCHUU TBEPIBIX, KUAKUX U
ra3oo0pasHbix BemecTB. [lpuymHBl MHOrOOOpa3Wsi BEMIECTB: HM30MEpHUs, T'OMOJIOTHS,
amnotponusi, u3otonus. Kinaccupukanus 1 HOMEHKIATypa HEOPTaHUYECKUX U OPraHUYECKHX
BEIECTB.  SIBIEHMsA, MNPOUCXOIAIIME IIpU  PACTBOPEHUMM  BEIIECTB -  Pa3pyLICHHE
KPUCTAIIMYECKON pemieTku, auddys3us, Aucconuanus, ruaparanus. YucTele BellecTBa U
cMmecu. [lucnepcusle cucremsl. Komutonaueie cuctemsl. Mictunable pactBopsl. PacTtBopeHne kak
du3uKo-xuMHUYeCKHi npouecc. TemoBble sBICHUS NpU pacTBOpeHuH. CriocoObl BhIpaXKEHUs
KOHIICHTpAllUH PacTBOPOB: MaccoBas J0JI1 PAaCTBOPEHHOI'O BEIIECTBA, MOJISIPHAS U MOJISJIbHAS
KOHIIEHTpauuu. Teopus 31EKTPOJIUTUYECKON JUCCOLMALINH.

OK g1~ JIP4,JIP(A),

Tema 1.6.
Teopus Appenunyca

JlabopatopHas padora Nel:
PactBopel. PactBopenue. Teopus sneKTpOIUTHUECKON Aucconuaiuu. Juccouuanus KUCIOT,
coJei, OCHOBaHHH.

OK o1 JIP4,JIP(A),

Tema 1.7. luccoumanms
KHCJIOT, COJICH,

Conep:xaHue y4eGHOT0 MaTepuaJia:
Mexanuszm Jucconuanru BEIECTB C Pa3JIMYHbIMA TUIIAMHU XUMHWYCCKUX CBsI3€Ell. I[I/ICCOIII/I&III/I?[

OK g1~ JIP4,JIP(A),

OCHOBaHUHU BOJIbl. Bogopoanslil nokaszarens. Cpefa BOAHBIX pacTBOPOB IEKTPOIUTOB. Peakiun oOMeHa B
BOJIHBIX PAaCTBOPAX AJIEKTPOIHUTOB. 30JIH, TENIH, TOHATHE O KAIJION1aX.
Tema 1.8. Copnepxanue y4eOHOro MaTepuaJia:

I'mpponus conen

XYUMUYECKUE peakluu, UX KilacCU(PHUKAIUs B HEOPraHWYECKOW M OpPraHMYeCKOM XHMHH.
3aKOHOMEPHOCTH TMPOTEKaHWsl XUMHUYECKuX peakiuil. TemnmoBble 3(QexTsr peakuuii.
Tepmoxumuueckue ypaBHeHus. [loHsTre 00 sHTampnuu u >HTponuu. DHeprus ['106ca. 3akon
I'ecca u cinenctBus U3 Hero. [luccoumanus 3J€KTPOJIUTOB B BOJAHBIX pacTBopax. CHIIBHBIE U
cnalple BJeKTpPONUTHL.  ['maponus3 kak oOMeHHbI mnporecc. HeoOpaTumbiil ruaponus
OpPraHMYECKHUX U HEOPTaHMUYECKUX COCIUHEHHUM U €0 3HAaYEHHUE B MPAKTUUECKOM AEATEIbHOCTU
yenoBeka. O0paTumMbIil Tuponn3 cosierd. CTynenuyaTsii ruaponn3. [Ipakrnueckoe npuMeHEeHHE
TUIPOJIN3A.

OK 1~ JIP4,JIP(A),
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Tema 1.9.
OcHOBHBIE ClTyyau
TUAPOJIN3a COJIEH

JlabopaTopnasi paGora Ne 2:
I'maposnus cosneil.

OK 1= JIP4,JIP(A),

Tema 1.10.
OKMCIIUTEIHLHO-
BOCCTAHOBHUTEJLHBIE
peakuuu

Conep:kanue yueOHOro MarepuaJja:

XUMHYECKUE PEaKLWu, MX KiIacCu(UKamus B HEOPraHUYECKOH W OpPraHWYEeCKOH XHMUHU.
3aKOHOMEPHOCTH IPOTEKaHWsl XUMHUYECKHX peakiuil. TemnoBble 3(QexTsl peakuuil.
Tepmoxumuueckue ypaBHeHus. [loHsTHE 00 SHTANBIHMU M SHTponuU. DHeprus ['mbdoca. 3akon
I'ecca u cnexctBus u3 Hero. Kiaccudukanus XMMHUYECKHX peakiUii B HEOPraHUYECKOH U
OpraHu4eckoil xumuu. Peaknuu HMOHHOTO OOMeHa B BOJHBIX pacTBopax. Cpena BOTHBIX
pacTBOpPOB: KHCHas, HelTpaibHas, wienouyHas. Bonoponuelii mokaszarens (pH) pactBopa.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. BoccranoBurenun u
okucnuteny. OKHUCIEHHWE W BOCCTaHOBJIECHUE. BakHEHWIINE OKHMCIUTEIN U BOCCTAHOBUTEIIH.
BoccraHoBuTenpHBIE CBOMCTBA METAJJIOB — MPOCThIX BemiecTB. OKUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAIIJIOB — IIPOCTBIX BEILECTB.

OK g1~ JIP,,JIP(A),

Tema 1.11.
OKuCIIUTEIIHFHO-
BOCCTAaHOBHUTEJIbHBIE
peakummn

IIpakTnuyeckoe 3ansaTue Ne 1:
OKHMCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuu Teopus 3JIEKTPOIUTHYECKON AMCCOLMALINM,
Teopusi «AppeHuyca.

OK o1~ JIP4,JIP(A),

Tema 1.12.
CKOpOCTh XMMHUYECKUX
peakuuii. Katanus

Conep:xanue yueOHOro MaTepuaJa:

CKOpOCTh peakilid, €€ 3aBHCHMOCTh OT Pa3IU4YHBIX (HaKTOpOB. 3aKOH JAEWCTBYIOIIMX Macc.
DONeMEeHTapHbIE U CIIOKHBIE peakuuu. Mexanusm peakuuu. DHeprus axtuBauuu. Karamus u
KaTaJau3aTopbl. 00PaATUMOCTh PEaKIMi. XHMHYECKOE PAaBHOBECHE M CIIOCOOBI €0 CMEIICHHUSI.
DneKkTponn3 pacTBOpoB U paciuiaBoB. [Ipunnumn Jle Hlatense.

OK o1 JIP4,JIP(A),

Tema 1.13.
OcoOble cBoiicTBa
00paTUMBIX peakiui

IMpakTuyeckoe 3aHsTHE Ne 2:
Oco0ble cBoMcTBa 0OpaTUMBIX peakIui

OK g1~ JIP,,JIP(A);

Tema 1.14.

OO6mrast XxapakTepucTruKa
HEMETAJUIOB. A30T U €T0
COEIMHEHNS

HTtorosoe 3ansarue

Copnepxanue y4eOHOro MaTepuaJia:

Knaccudukanus HeopraHudeckux CcoelWHEHuH. XapakTepHble XHUMHUYECKHE CBOMCTBa
METAJIJIOB, HEMETAJUIOB M OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEeIMHEHui. Bonopon.
N3otoner Bogopoaa. CoenuHeHus BOAOpPOAa ¢ MeTalaMud M Hemetauiamu. Boma. Tlepokcun
Bozopoa. I'amorensl. ['anorenoBonopons!. I'anorennael. Kucnoponconep-xaiiie coeMHEHNS
xyopa. Kucnopoa. Oxcuasl u nepokcuabl. O30H. Cepa. CepoBomopon u cynb@uabl. OKcHUIbI
ceppl. CepHuctas M cepHas KUCIOTBI M HX COJH. Hewmeramnel. OxucnutensHo-
BOCCTAHOBUTEJIbHBIE CBOICTBA THUMHMYHBIX HeMeTaisioB. OOIas XxapakTepUCTHKA MOATPYIIIbI
rajoreHoB. [loyiojkeHHe HEMETaNIOB B NEPUOJUYECKON CHUCTeMEe, OCOOCHHOCTH CTPOCHUSI MX

OKop— JIP,,JIP(A),
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aTOMOB. OJEKTPOOTPULATEIBHOCTb. AMMHAK M €ro COCAMHEHUs. A30THas KUCJIOTa H
0COOEHHOCTH €€ CBOMCTB. HUTpaThl 1 HUTPUTHI, TTOJIYYCHHE M CBOMCTBA. HemeTaibl.

Tema 1.15.

OOm1ast XxapaKTepUCTHKA
HemetaimoB. @ochop u
€ro COCTMHCHUS

Conep:xanue y4eOHOro MaTepuaJjia:
®dochop u ero coequnenus. PochopHas KucI0Ta U ee CBoMcTBO. CBoMCTBa cosielt hochopHoi
KHUCIIOTBL. Mo320801i wimypm.

OKoo— JIP,,JIP(A),

Tema 1.16.

OO1w1ast xapakTepUCTHKA
3JIEMEHTOB 4 IpyMIIbI,
IJIaBHOW MOJATPYIIIbI.
Yraepon u ero

Copnepxxanue yueOHOro MaTepuaJia:
Hemerannsl. XapakTepucTHKa yriiepoia U KPEMHHUS ¢ TOUKHU 3PEHUS JIEKTPOHHOI'O CTPOCHUS U
IIOJIOXKEHUS B IIEPUOAMYECKON CUCTEME.

OKgz— JIP2,JIP(A);

COC/IMHCHHUSI.
Tema 1.17. JlabopaTopnas pa6ora Ne 3:

[Toarpymnmna yriepona. OO0mias xapakTepucTuKa HeMeTauioB. A30T u (ocop B CpaBHEHHU XUMHUYECKUX CBOMCTB.

CpaBHuTenbHas [oarpynna yraepona. CpaBHMTENbHAs XapaKTEPUCTHKAa XMMMUYECKHUX CBOMCTB yriepoja u

XapaKTePUCTHKA KPEMHHUS - XUMHUYECKHE CBOMCTBA. OKg, — JIP,,JIP(A),

XUMHYECKUX CBOMCTB
yriaepoja u KpeMHHUS -
XUMHYECKHE CBOMCTBA.

Tema 1.18 OOmmas
XapaKTepUCTHKA
AJIEMEHTOB 4 IpyMIIbI,
[JIABHOW MOATPYIIIIBL.
Kpemuuii u ero
COEJTMHEHUSI.

Copnepxanune y4eO0HOro MmarepuaJia:
[Iporno3 xumunyeckux cBoiicTB. CBOMCTBA KPEMHUS U €70 COEAUHEHUH.

OKy, — JIP,,JIP(A),

Tema 1.19.

OO6mrast xapakTeprucTrKa
MeTaioB. Koppozus
METaJIJIOB.

Mertamst | u Il rpynn
[JIABHOW MO PYIIIIBI

Conep:xanue y4eOHOro MaTepuaJjia:

Mertamibl. DIEKTPOXUMHUYECKUN sl HanpsDKeHWH MeTautoB. OOmEe crocoObl MOTydeHUs
meTansoB. [lonartue o koppo3uu MmeramioB. CrocoObl 3alUThl OT KOPpPO3WU. MeTaisl.
[Tonoxenne metammoB B Ilepuoamdeckoil cucteMe W OCOOCHHOCTH CTPOEHHUS MX aTOMOB.
[IpocThie BemiecTBa — METAJIbI: CTPOCHHE KPUCTAJUIOB U METAJUIMYECKAash XUMHUUYECKasi CBS3b.
OO6mue ¢pu3nvIecKrne CBOMCTBA METAJIJIOB U UX BOCCTAHOBUTEIBHBIE CBOMCTBA: B3aUMOJICHCTBIE
¢ HeMeTayiaMu (KHUCJIOPOJIOM, TaJoreHaMH, Cepoil, a30TOM, BOJOPOJIOM), BOJOW, KUCIOTaMH,
pacTBOpaMH COJieH, OpraHWYECKUMH BENIeCTBaMHU (CHUPTAMH, rajoreHajKaHamu, (eHoJIoM,
KHCJIOTaMHu), CO IIeJI0YaMHU.

OKoo— JIP,,JIP(A),
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Tema 1.20.

Mertamist | rpynmsr
[JIABHOW IO PYIIIIBI
MerTaibl TOOOYHBIX

MIOATPYIIIL.

Conep:xanue y4eOHOro MaTepuaJja:

O6mue (uznueckre CBONCTBA METAJJIOB U UX BOCCTAHOBUTEIbHBIEC CBOICTBA: B3aUMO/ICHCTBHE
C HeMeTaJylaMu (KUCJIOPOJIOM, rajoreHaMu, Cepoi, a30TOM, BOJIOPOJOM), BOJOU, KUCIOTAMH,
pacTBOpamMH CoOJIei, OpraHMYeCKUMHU BeUIeCTBaMH (CHUpPTaMH, TajoreHalikaHamu, (HEeHOIIOM,
KHCJIOTaMU), cO MmeaodyaMu. OKCUIBI U THAPOKCUIBI METALIOB. 3aBUCHMOCTh CBOMCTB 3THX
COCIMHEHUN OT CTENEHEH OKHUCICHHMS METAJIOB. 3HAYEHUE METAJIOB B MNPUPOAEC U KU3ZHU
oprauu3moB. Koppo3us  meramnoB. [lonstue  koppo3uu. XHUMHYECKAass  KOPPO3HSL.
OnekTpoxumuueckass Koppo3us. CrocoObl 3allUThl METAIIOB OT KOPPO3UU. AJTIOMUHHI.
XapakTepuCcTHKA ATFOMUHUS Ha OCHOBaHUHU MOJIokeHUs B [leproinueckoit cucteme 3J1EMEHTOB
JN.M.MenneneeBa u crpoeHus aroma. l[lomydenwe, (Qu3uveckre W XUMHUYECKHE CBOWMCTBA
aTlOMUHMS. BakHelue coeAuHEHUs alOMUHUS, WX CBOWCTBA, 3HAYEHUE U IMPUMEHEHHE.
IIpupoaHbie COEAMHEHNS aTIOMUHUSL.

OKoo— JIP,,JIP(A),

Tema 1.21.
Mertamnst | u Il rpynn
IJIABHOW IO PYIIIBI

Jladoparopnasi padora Ne 4:
Mertamner | u |l rpynn riaBHOW NOArpYHIbl - XMMUYECKHE CBOWCTBA M MHPOXUMHUYECKHUEC
KauCCTBCHHBIC PCAKIIUU.

OKgo— JIP,,JIP(A),

Tema 1.22.
Mertainst | — 1 rpynn
TJIABHOM MOJTPYIIIBI

IpakTnyeckoe 3ansitue Ne 3:
Mertannst | — |1l rpynn riaBHOM NOArpyIIbL.

OKo— JIP,,JIP(A),

Tema 1.23.
MeraJuisl T000YHBIX

MTOATPYIIIL.

Coneprxanue y4eOHOro MaTepuaJa:

[lepexonubie >meMeHTHl (MeAb, cepedpo, IMHK, PTYTh, XpPOM, MapraHell, >Kele30) U HX
coenuHeHUs. KOMIUIEKCHBIE COEIMHEHHS TEPEeXOJHBIX dJeMeHTOB. OOmme crmocoos!
nonyueHuss wMetamioB. [lonstme o wmertamnypruu. CmnaBel (4epHble U LIBETHBIE).
XapakTepHuCcTUKa JIEMEHTOB MOOOYHBIX MOATPYII C TOUYKU 3PEHUSI AIEKTPOHHOTO CTPOEHUS U
MOJIOKEHUS B TMEpUOIUYecKor cucteme. [IporHo3 XMMHUYECKHUX CBOWCTB. XapaKTepHUCTUKA
JKejle3a ¢ TOYKH 3PEHUS DJIEKTPOHHOTO CTPOCHHS W IOJIOKCHHS B MEPUOJUICCKON CUCTEME.
[Tporuo3 xumudeckux cBOMCTB. KauecTBeHHBIE peakIMy Ha ABYXBaJCHTHOE M TPEXBAJICHTHOE
JKEeJe30.

OKgz— JIP2,JIP(A);

Tema 1.24.
Mertannst VI rpymnmsr
11000YHON MOATPYIIIHI.

IIpakTuyeckue 3ansaTusa Ne 4:
Mertamnst VI rpynmner mo6ouyHoi noarpynmsl. JKene3o — cTpoeHne 1 XUMHUYECKHE CBONCTBA.

OKop— JIP2,JIP(A),

Tema 1.25..
Mertasibl TOOOYHBIX

MTOATPYIIIL.

IIpakTu4yeckoe 3anaTuu Ne S:
Mertasibl MOOOYHBIX MOATPYMI. Meb U HUHK — CTPOEHUE, CBOMCTBA.

OKoo— JIP,,JIP(A),

Tema 1.26.
Merasuisl TOOOYHBIX

MOATPYMIL.

IIpakTHyeckoe 3ansaTun Ne 6:
Metamisl mo6ouHbIX ToArpyti. MTorosas adoparopHas padora.

OKoo— JTP,,JTP(A),
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Tema 1.27.
Pemrenue 3agaq Ha

Conep:xkaHue y4eGHOT0 MaTepHaJia:
Penrenue 3a1au Ha MacCOBYIO JIOJIIO U HA MIPOIICHT BBIXOJa OT TEOPETHYECKOTO.

MAacCOBYIO JIOJIO U Ha 2 OKoy— JIP,,JIP(A),
IIPOLIEHT BBIXOJA OT
TEOPETUYECKOTO
Tema 1.28. Conep:kanue yueOHOro MarepuaJjia:
Mertainst VI rpynmnst [Tepexonnbie 37eMeHTHl (Menb, cepedpo, LUHK, PTYTh, XpOM, MapraHel, eJje30) U HuX
11000YHON MOATPYIIIbI. coeauHeHus. KOMILIEKCHbIE COEIMHEHMsI MEpPeXOIHbIX d3JaeMeHToB. OOmue crnocoOsl
7Keneso — cTtpoenue u nosyueHuss MetaioB. [lonstue o wMeramnypruu. ChnaBbl  (4epHbIE U LBETHBIE).
XMMHYECKHE CBOMICTBA XapaKkTepuCTUKA 3JIEMEHTOB MTOOOUYHBIX MOAIPYII C TOUYKU 3PEHUS SJIEKTPOHHOIO CTPOCHUS U 2 OKq, — JIP,,JIP(A),
IIOJIOXKEHUSI B NEPUOIMYECKON cucTteme. [IpOorHo3 XMMHUYECKMX CBOMCTB. XapaKTEPHCTHKA
JKejle3a ¢ TOYKM 3PEHUs DJIEKTPOHHOIO CTPOEHMS M IOJIOXKEHMSI B NEPUOJUYECKON CHUCTEME.
IIporHo3 xumMn4yeckux CBOMCTB. KauecTBEHHBIE peaklIMM Ha JIBYXBAJEHTHOE U TPEXBAJICHTHOE
HKEJIE30.
Tema 1.29. Copepxxanue yueOHOro MaTepuaJia:
[Ipomexyrounas [Tpomesxyrounas arrectanus (JJPK) 2 OKo, — JIP,,JIP(A),
aTTecTanys
Paznen 2. Opranuyeckasi XuMusi (23/27/15)
(15/5/1)
Tema 2.1. Osnaxomnenue cmyOoeHmos ¢ gopmamu meKywen U NPOMEICYmOuUHOU ammecmayuy, OCHOSHOU U
OCHOBHBIE TOHSITHS 1 OONOJIHUMENbHOU JUMepPamypou no Kypcy YuebHozo npeomema u npogedenue UHCMPYKMadlca HO MexXHuKe
TeopHs CTPOSHHS beszonacrnocmu.
OpIAHITECKIX Copnepxanune y4eOHOro MmaTepuaJa: }
COETHHEHHL. 3J'I€KTpOHHO€V MIPEACTABICHUE XMUMHUYECKOM CBSI3M B OpPraHMYECKUX coennHeHusx IIpeamer
opranmdeckoil xumuu. Kiaccupukanyss W HOMEHKJIATypa OPraHMYECKHMX COEIMHEHUIL.
XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX COeIMHEHMM. Teopus cTpoeHus 2 OKog— JIP3, JIP(A),
oprannueckux coenuHeHuid A.M. BytnepoBa. Knaccudukanus opraHuueckux COETUHEHUH.
OcCHOBBI HOMEHKJIATYpbl OpPraHMYECKHX BELIECTB THIBI XUMHYECKHUX CBA3EH B OPraHMYECKHUX
COEIMHEHUSAX M CrocoObl MX paspbiBa. Kiaccudukauus peakiuii B OpraHUYECKON XUMHH.
CoBpeMEHHBIE  MPEACTABICHUS O XMMHYECKOM CTPOEHHMM OpPraHMYECKHX  BEIIECTB.
DJIEKTPOHHOE MPEJICTABICHNE XUMUYECKOHN CBS3U B OPraHUYECKUX COCTMHEHHUSIX.
IIpogeccrnoHaIbHO OPHMEHTUPOBAHHOE COACPKAHUE:
[Tonsitue o cyOctpate M peareHTe. Peakiuu OKUCIIEHUS U BOCCTaHOBJIEHUS OPraHUYECKUX 2 OKos— JIP3,JIP(A);
BEIIECTB.
Tema 2.2. IIpakTHyeckoe 3ansaTueNe 7: 5 OKos JP,JIP(A),

OCHOBHEBIE IOHATHSA U

OCHOBHBIE TIOHATHSI W TEOPUSI CTPOCHUS OPraHUYECKUX COEAUHEHHI. OJIEKTPOHHOE
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TEOpHUs CTPOCHHUS
OpraHN4YeCKHUX
COE€TUHEHUN

MNpEaACTaBJICHUC XUMHUYECKOM CBSI3HU B OpTraHUYCCKUX COCAUHCHHUAX.

Tema 2.3.
N3omepust, npaBuiia
HaIMCaHUs U30MEPOB

Conep:kanue yueOHOro MarepuaJja:

CrpyKTypHass U TNpOCTpaHCTBEHHass M3oMepus. TUmbl cBs3€ll B MOJIEKyJaX OpPraHMYECKHX
BEILIECTB M CIIOCOOBI MX Pa3phlBa. SIBIEHHE U30MEPHH, €€ OCOOCHHOCTH U BUABL: CTPYKTypHAas —
110 YIJIEPOJHOMY CKEJIETY, 10 METY IOJIOKEHHUs JBOMHOM CBSI3U, IIPOCTPAHCTBEHHAs U30MEpUs
WIA TeOMETpPUYECcKasi, M0 MECTy NOJOXKEeHHs (PyHKIMOHAIbHOW rpynmbel. Tumsl cBs3el B
MOJIEKYJIaX OPraHMYECKHUX BEUIECTB M CIOCOObI MX pa3pbiBa. TUIBI peakuuil B OpraHu4ecKon
xumuu. IoHHBIN ¥ paguKanbHbId MEXaHU3MbI peakuuid. [IpaBuiia HanvcaHus H30MEPOB.

OKo4— JIP3,JIP(A),

Hpocbeccnonaﬂbno OPHCHTHPOBAHHOC COACP/KAHUE:
OOBsICHEHHE XUMHYECKUX HBHGHHI;'I, MMPOUCXOIAIINX B IIPUPOAC, 6BITy 1 Ha IIPOU3BOJICTBC.

OKo4— JIP3,JIP(A),

Tema 2.4.
N3omepust, npaBuiia
HaIucaHusi U30MEPOB

IIpakTnueckoe 3anstue Ne §:
N3omepus, mpaBuiia HaMCaHUs U30MEPOB.

OKo4— JIP3,JIP(A),

Tema 2.5.
IIpenenwHbie
YIJIEBOAOPOIBI.
N3omepus ankaHoB.
XnMHUyecKre CBOMCTBA
MeTaHa

Copnepxxanue yueOHOro MaTepuaJia:

VYrieBonopoasl: ankaHbl. ['OMoNOrMuYecKnid psl ajlkaHOB. XHUMHUYECKHUE CBOMCTBA AJIKaHOB
[Ipumenenne u cmocoObl TmonydyeHHus ankaHoB. [lukimoankanel. WM3oMepus ankaHOB.
OCOOEeHHOCTh CTPYKTYpHOM H30MepuM ankaHoB. Hamucanue BCEBO3MOMKHBIX H30MEPOB.
XHWMHUYECKNE CBOMCTBA METAHA.

OKo4— JIP3,JIP(A),

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE:
[Tomy4yenue arneTuaeHa TUPOIU30M METaHa M KapOUIHBIM criocoboM. Peakius nmonumepusanuu
BUHWIXJIOpUA.

OKos— JIP3,JIP(A),

Tema 2.6.
N3omepns ankaHoB.

IIpakTuyeckoe 3ansTue Ne 9:
IIpenenbHble yraeBoaopoasl. Mzomepus ankaHoB.

OKos— JIP3,JIP(A),

Tema 2.7.
XUMHUYECKHE CBOUCTBA
MeETaHa.

IIpakTnuyeckue 3ansaTus Ne 10:
IIpenenbHble yraeBoaopoabl. XUMUYECKUE CBOWCTBA METAHA.

OKos— JIP3,JIP(A),

Tema 2.8.
HenpenenbHsbie
YTJIEBOJAOPOBI.
N3omepns ankeHoB.
XUMHUYECKHE CBOMCTBA
JTHJICHA

IIpakTuyeckne 3ansaTus Ne 11:
Henpenensnsle yrnesogopoasl. M3oMepus aakeHOB.

OKo4— JIP3,JIP(A),

IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME
Ornpezenenre BO3MOKHOCTEN MPOTEKAHU XUMUYECKUX IIPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX.

OKo4— JIP3,JIP(A)y

Tema 2.9.

IIpakTnueckue 3ansaTus Ne 12:

OKo4— JIP3,JIP(A),

18




XMMHUYECKUE CBOUCTBA
STHUJICHA.

HenpenenbHblie yriaeBoaopoabl. XUMHUYECKHE CBOMCTBA ITUJIEHA.

Tema 2.10. IIpakTHyeckoe 3ansitue Ne 13:
JIMEeHBI U Kay4yK. VTIIeBOOPO/IBI: ANKAMEHbI: HATHYKME IBYX ABOMHBIX CBSI3¢H B LCMH, SP° — THOPHIM3AIIS, OKos— JIP3,JIP(A),
pEaKIMK IPUCOCIMHEHUS, MOJMMEpHU3aIus, MOJIydeHHe OyTalueHOBOTO Kay4yKa.
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
[TpaBuno B.B.MapkosaukoBa. Kinaccudukanms n HazHaueHne KayuykoB. Kimaccudukamus u OKgs— JIP3,JIP(A),
Ha3HaueHue pe3uH. Bynkanuzanus kaydyka.
Tema 2.11. IIpakTnyeckue 3ansaTus Ne 14: OKos JIP,JIP(A),
JIueHsl 1 KaydyK. JlveHsl 1 KaydyK.
Tema 2.12. IIpakTuyeckoe 3ansTue Ne 15:
AJKUHBI. VYrineBogopoasl: alkuHbl.  ['OMONOrMYeckuil psa  aJkuHOB. XHMHYECKHE CBOWCTBA U
IIpUMEHEHNE alKWHOB. IIpumenenme u mnomydeHwe apeHoB. lIpupogHble HMCTOYHUKH OKg4— JIP3,JIP(A),
apOMaTUYECKUX YIJIEBOJOPOOB. ApoMaTH3alMsl alKaHOB M LUKIOAIKAHOB. AJIKHMIMPOBaHHE
OeH30a.
IIpodeccrnonabHO OPUEHTHPOBAHHOE COJAEPKAHME:
OcHOBHbIE HamNpaBi€HUs MPOMBILUIEHHON mnepepaboTku mnpupogHoro rasza.llomyTHslit OKos— JIP3,JIP(A);
He(TSIHOI ra3, ero nepepadoTka.
Tema 2.13. IIpakTuyeckue 3ansaTus Ne 16: -
AJTKUHBL AJKHHBL OKoa— 1P, JIP(A)y
Tema 2.14. IIpakTHyeckoe 3ansitue Ne 17:

Apensl. benzoan.

Yraeogoponbl: apeHbl. ['oMonornyeckuid psifi apeHoB. XHUMHUYECKHME CBOMCTBA AapEHOB.
[IpuMeHeHre 1 OIy4eHUE apeHOB.

OKos— JIP3,JIP(A),

IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE CO/lePIKAHME:
Co0bmroieHne npaBmil YKOJOTHYECKH TPAMOTHOTO MTOBEJICHHS B OKPYKAIOLIEH cpeie.

OKos— JIP3,JIP(A),

Tema 2.15. IIpakTuyeckue 3ansaTus Ne 18: OKoe JTPJTP(A);
benzon. Tomyoun. Apensl. benzon. Tomyon.

Tema 2.16. IpakTnyeckune 3ansiTus:Ne 19:

[TpupoaHbie ICTOUHUKHT [IpupoaHbIe ICTOYHUKH YTIIEBOJOPOIOB. OKys— JIP3, JIP(A),
YTJ1€BOJIOPOOB.

Tema 2.17. Copaeprxanue yueOHOro MaTepuaJia:

Tomyou. Tonmyon. BsaummHOe BiMsHME aTOMOB. XHMMHUYECKHE CBOWCTBA KaK pE3yJbTaT BIUSHUS

runpokcmibHOM  Tpymmel  [OH] Ha OeH307pHOE KOJNBIO; OCH30JBHOTO KOJbIIA Ha
THJIPOKCOTPYTIITY.

OKqs— JIP3,JIP(A),

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME:

OKos— JIP3, JIP(A);
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OneHka BIMSHUS XUMHYECKOIO 3arpsA3HEHMS OKPYXKAlOLIEH cpelbl Ha OpraHM3M 4ejloBeKa U
JIpYrue )KUBbIE OPTaHU3MBI.

IK 4.2.

Tema 2.18. Copnepxxanue yueOHOro MaTepuaJia:
N . N . OKos— JIP3,JIP(A),
[IpupoaHbie HCTOYHUKHT [Tpuponnselii u nonyTHbIN HedTaHOM ra3. Kamenusiit yrons. Hedrs.
YIJIEBOIOPOIOB IIpodeccuoHaILHO OPMEHTHPOBAHHOE CO/lePIKAHMeE:
CobumoieHue mpaBuil 6€30MacCHOTO OOpAIEHUS] C TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMU, OKg4— JIP3,JIP(A),
71a00PaTOPHBIM 000PYJOBAaHUEM.
Tema 2.19. Conep:kanue yueOHOro MarepuaJja:
OKo4— JIP3,JIP(A),
Kucnoponoconepxamue | Kucinopoaconepxaiiye opraHuuecKue COeTUHEHUS.
OpraHN4CCKHE IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
COCIMHCHMUS & OKos— JIP3,JIP(A),
A . [TonroroBka pacTBOPOB 3a/IaHHOM KOHIIEHTPALIUU B OBITY U Ha MPOU3BOJICTBE.
Tewma 2.20. JlabopatopHuas padora Ne S:

CnupTsl, CTpOEHUE U
CBOMCTBA.

Kucnoponoconepxamue opraHuueckue coeauHeHus. (OIHOAaTOMHBIE U MHOIOATOMHBIE
cnupthbl. CTpoeHHEe, XMMUUYECKHUE CBOMCTBA.

OKos— JIP3,JIP(A)):

Tema 2.21.
OaHOATOMHBIE CIIUPTHI.
Crtpoenue, XuMHu4ecKue
CBOMCTBA

Coaep:xanue y4eOHOro MaTepuaJjia:
OnHoaTOMHBIE CHUPTHL. DTHJIOBBIA CHUPT, CTPOEHHWE M CBOMCTBA. MHOTrOATOMHBIE CIUPTHI.
CtpoeHue u CBOMCTBA.

OKoy — JIP4,JIP(A),

HpO(l)eCCI/IOHaJIbHO OPHCHTHUPOBAHHOC COACP/KAHUE:
KpI/ITI/I‘leCKaH OIICHKa AOCTOBCPHOCTH XHUMHYECKOMN I/IH(I)OpMaI_II/II/I, HOCTynaIOHlefI N3 pa3HbIX
HCTOYHUKOB.

OKg7 — JIP,,JIP(A);

Tema 2.22.
Crnuptsl. CTpoeHue ,
CBOMCTBA, HOMEHKJIATYpa.

Copnepxanune y4eO0HOro MmarepuaJia:
Cnuptsl. CTpoeHue, cBONCTBA, HOMEHKJIATYpa.

OKo7 — JIP4,JIP(A),

Tema 2.23.
MHoOroaromMHble CIUPTHI.
CrpoeHne, XUMUYECKHE
CBOICTBA

Copepixkanue y4eOHOro Mmarepuajia:
MHuoroaromusle cnupTthl. CTpoeHue U cBoiicTBa. Kpyaawiii cmon no meme.: « Cnupmuly

OKo7 — JIP4,JIP(A),

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
MeTunoBblii COUPT M €ro MCHOJIb30BAaHUE B KAaY€CTBE XMMHUYECKOTO ChIpbsi. TOKCHYHOCTH
MeTaHoJIa U MpaBuJIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ HUM.

OKo7 — JIP4,JIP(A),

Tema 2.24.
®enoubl. CTpoeHue,
CBONCTBA

Conep:kaHue y4eOHOr0 MaTepuaja
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTpoeHHe (peHona. B3auMmHOE BIMSHUE apOMaTHYECKOTO
KOJIBIIA ¥ THJIPOKCUJIBHOM TPYIIIIBL.

OKo7 — JIP4,JIP(A),

IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COIEPKAHME
[Tomydyenue dheHoma U3 MPOTYKTOB KOKCOXUMUYECKOTO MPOU3BOJICTBA U U3 OEH3017Ia.

OKo7 — JIP4,JIP(A),

Tewma 2.25.
®enonbl. CTpoeHue,

IIpakTuyeckoe 3ansiTue Ne 20:
®enonbl. CTpoeHue, CBOMCTBA.

OKg7 — JTP4,JIP(A);
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CBOWCTBA.

Tema 2.26.
Anbneruasi. CtpoeHue,
CBOICTBa

Conep:kanue yueOHOro MarepuaJja:
Anpneruabl. ['omonoruueckue psiibl  ambJIErHJ0OB M KETOHOB. XHMHYECKHE CBOWCTBA
aJbJACTUIOB U KETOHOB. [[puMeHeHue 1 mojydeHne KapOOHUIBHBIX COCTMHECHHM.

OKg7 — JIP,,JIP(A),

IIpodeccnoHabHO OPHEHTHPOBAHHOE COJlePKAHME:
[TondaTne o0 KeToHax Ha npuMmepe aueroHa. [IpuMeHeHue aneroHa B TEXHUKE U
IPOMBIIIIIEHHOCTH.

OKg7 — JIP,,JIP(A),

Tema 2.27.

Anbnerunbl. CTpoeHue,
CBOICTBa -
Ka4ueCTBCHHBIC PCAKIINH
Ha oOHapyXeHHe

JlaGopaTopHas paGota Ne 6:
Anpaeruasl. CTpoeHue, CBONCTBAY - KAUECTBEHHbIE PEaKIIUU Ha OOHAPYKEHUE YTIIEBOIOB.

OKo7 — JIP4,JIP(A),

YTJIEBOJIOB
Tema 2.28. IIpakTuyeckoe 3ansiTue Ne 21:
Crpoenue, CBOMCTBa, CrpoeHue, CBOWCTBA, HOMEHKJIATypa ajlbJerua.

OKo7 — JIP4,JIP(A),
HOMEHKJIaTypa
aJb/ICTUIA.
Tema 2.29. Copnepxxanue yueOHOro MaTepuaJia:

Kap6oHOBBIE KHCTOTHI,
CTpOEHHE,
TOMOJIOTUYECKUH PSII.

KapOoHoBble kucioThl. ['oMosormueckuii psja MHpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciaoT. CrocoObl TOMydeHHs KapOOHOBBIX KHCHOT. OTHenbHbIE MPEACTaBUTENU M UX
3HayeHne. XMMUYeCKHe CBOMCTBA KapOOHOBBIX KUCIOT. CroxkHbIe 3¢pupsbl. XKupsl.

OKo7 — JIP4,JIP(A),

IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE:
MHuoroo6pa3ue kapOOHOBBIX KHUCIOT (IaBeJIeBOM KHCIOTHI KaK JIBYXOCHOBHOHM, aKpHUIOBOH
KHCJIOTHI KaK HETIPeeIbHON, OEH30MHOM KHUCIIOTHI KaK apOMaTHYECKON ).

OKo7 — JIP4,JIP(A),

Tema 2.30.
KapOoHOBBIE KHUCTOTHI.

Copnepxanune y4e0HOro MarepuaJia:
KapOoHoBBIE KHCIIOTHI, CTPOEHHE, TOMOosIornuecKuil psia. KapOoHOBbIE KUCIOTHI, XMMHYECKHE
CBOWCTBA, 0COObIE CBOMCTBA MypaBbUHON KUCIIOTHI.

OKo7 — JIP4,JIP(A),

Tema 2.31.
CroxHbIe 3(UPHI U KHUPBI

JlaboparopHas padora Ne 7:
CrnoxHble 3(UpPHI U KUPBI

OKo7 — JIP4,JIP(A),

Tema 2.32.
KapOoHOBBIE KHCTOTHI,
XHUMHYECKHE CBOHCTBA
Oco0nIe cBOICTBa
MYPaBbUHOM KHCIIOTBI

IMpakTHyeckoe 3ansitue Ne 22:

KapOoHnoBble kuchaoThl. ['oMonorndyeckuil psii HpelenbHBIX OAHOOCHOBHBIX KapOOHOBBIX
kucinoT. CrocoObl TONMy4YeHHsT KapOOHOBBIX KHCIOT. OTHENbHBIE TPEACTABUTENM W WX
3HaYeHHne. XMMUYEeCKHEe CBOMCTBA KAPOOHOBBIX KUCIIOT.

OKo7 — JIP4,JIP(A),

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
[TnenkooOpa3ytomue macia. 3aMeHa )KMUPOB B TEXHUKE HEMUIIEBBIM ChipbeM. CHHTETHUYECKHUE

OKg7 — JTP4,JIP(A);
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MOIOIMeC CpCaACTBaA.

Tema 2.33.
CrnosxHbie 3(UpBI U )KUPBI

JlaGopaTopHas padora Ne 8:
Crnoxuble 3¢upsl. XKupsl, peakuus yTepupHKaLMH.

OKo7 — JIP4,JIP(A),

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
MonoyHokucnoe OpoxeHue ToKo3bl. Kuciaomonounsle mpoayktbl. CHIOCOBaHHE KOPMOB.
HutpoBanue nemntomnossl. [lupokcunui.

OKo7 — JIP,,JIP(A),

Tema 2.34.
VTIieBoabl.
Monocaxapusl
Jncaxapuipl.
[Tonucaxapuel

Conepxxanue yueOHOro MaTepuaJia:

[Touste o0 yrneBonax. Kiaccudukanus yriaeBogoB. MoHO-, Au- M HOJIMCAaXapHibl, Mpea-
CTaBUTEHU KaX10H IPyYIIbI YIIIeBOA0B. buonornueckas poiib yriaieBoJ0B, UX 3HaUEHHUE B )KU3HU
yesjoBeka U olmiecTBa. MoHO -caxapubl. CTpoeHHe U ONTHYeCcKas U30Mepusi MOHOCaXapua0B.
WX knaccuukanys no YuciIy arToMOB YIriiepo/ia v MpUpoze KapOOHMIb- HOM Tpynibl. DopMyIibl
Oumepa u Xeyopca i U300paxkeHUs] MOJIEKYJl MOHOcaxapH10B. OTHECEHHE MOHOCAaXapHI0B
K D- u L-pany. Baxneitmme npenctaBuTenn MOHO3. [JI0KO3a, CTpOCHHE €€ MOJIEKYJbl H
¢usnueckue cBoiictBa. Tayromepus. XHMHYECKHE CBOICTBAa TJIIOKO3bI: peaKUUM IO
aNbJIErUIHON rpynine («cepedpsHOro 3epKajia», OKUCIEHUE a30THON KUCIIOTOM, THAPUPOBAHUE).
Peakuuu miroko3sl KaK MHOIOQTOMHOI'O CIIMPTA: B3aMMOZEHW -CTBHE IJIFOKO3bI C IMIPOKCHIOM
mMeau (II) mpum xomHaTHON Temmeparype U HarpeBaHud. PasnuuHble TUIBL OpOXKEHUs
(crtuproBOe, MosodHOkHcioe). [oko3a B mpupone. buosno- ruueckas posnb M NpUMEHEHHE
oKo3bl. DpyKTO3a Kak M3oMep MIoKo3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl U XUMHUYECKUX
CBOWCTB TIOKO3bI M (ppykTo3bl. dpyKTO3a B Mpupose U ee Ouojoruyeckas poib. IIeHTO3bI.
Pubo3a n ne3okcupu603a Kak MpeicTaBuTeNu albao- neHto3. CtpoeHue Monekyil. Jlucaxapuasl.
Crpoenne  gucaxapujoB. Crnocobd couileHeHMs LMKIOB. BoccranaBmuparomue U
HEBOCCTaHABJIMBAIOIIIME CBOMCTBA JUCaXapyuI0B KakK CIEJCTBUE cowleHeHHs nukia. CTpoeHue u
XMMHMYECKHE CBOMCTBA caxapo3bl. TeXHOJIOrMUECKNE OCHOBBI IIPOU3BOCTBA caxapo3sl. JlakTo3a
U MajbTo3a Kak u3oMepbl caxaposbl.llommcaxapunel. OOmiee cTpoeHHE NOJUCaXapHIOB.
CrpoeHune MoOneKyibl KpaxMaia, aMuiIo3a U aMWIoneKTuH. Pu3ndyeckue CBOMCTBA Kpaxmala,
€ro HaxoXJeHue B Npupoje U Ouojormueckas posb. [nukoreH. XuUMHUYecKHEe CBOMCTBa
Kpaxmaza. CTpoeHue 3JIEMEHTAPHOTO 3BEHA LIEJUTI0JI03bl. BiMsHNE CTPOEHUSI TOJIMMEPHOH LIeTIN
Ha (U3NYECKHE U XUMHYECKHE CBOMCTBA IIEJUTFOJIO3BI. [ MAPOIM3 IEIUTI0NI03bI, 00pa3oBaHME
CIIOKHBIX 2(UPOB ¢ HEOPraHMYECKMMHU U OpraHudecKumMH kucioramu. Ilonsatue 006
HCKYCCTBEHHBIX BOJIOKHAX:alleTaTHOM IIeJNKe, BHUCKo3e. HaxoxxneHue B TOpupoie U
OHoJsIoruuecKasi pojib LeI0s103bl. CpaBHEHHE CBOMCTB KpaxMalla M HEJUTIONO3bI.

OKo7 — JIP4,JIP(A),

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
AMMHOKanpoHOBast kuciora. KanpoH kak npeacTaBUTeNb MOJIMaAMUAHBIX BOJIOKOH.

OKo7 — JIP4,JIP(A),

Tema 2.35.

JlaGopaTopHas pabora Ne 9:

OKg7 — JTP4,JIP(A);
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Jucaxapuusbl. Jucaxapuusl.
Tewma 2.36. JlaGopaTopHnasi padora Ne 10:
[Tonucaxapupl. [Tonucaxapuapl - KayeCTBEHHBbIE pEaKIUU Ha 06Hapy>KeHHe YIJIEBOJOB.  YTJIEBOJBI. 2 OKg7 — JIP4,JIP(A),
MoHocaxapubl. MoHocaxapu bl
Tema 2.37. Copnepxanue yueOHOro MaTepuaJa:
A3otcoaepixaiue A3oTconepikaliie oprannyeckue coenunenus. Knaccudukanus u nzomepust amuHoB. [lonsatue
OpraHUYecKue 00 amuHax. XUMHUYECKHE CBOMCTBA aMHUHOB. [IprMEHEHHE W MONTyYCHHUE aMHUHOB. [lomydeHne 1 Oor = TP JIP(A),
COCTUHEHMUS. amuHOB. Pa6orer H.H.3uanna. AamiuH.
IIpodeccrnonabHO OPUEHTHPOBAHHOE COJIEPKAHME:
Hcnonp3oBaHne  ruaposm3a  OCJIKOB B NPOMBINUICHHOCTH.  [IOMMBHHHUIXIIOPUI, 1 OKyy — TP, JIP(A)
nonuteTpadropatunen (tedson). denonodopmanbaeruanble IUIacTMaccel.  Llemmynouna. o ® '
[TpombINIIIEHHOE MMPOU3BOJICTBO XMMHUYECKUX BOJIOKOH.
]"g:r;HZBS. J;ezlﬂﬁ;g)ampﬂaﬂ padora Ne 11: 5 OKoy — JTPJIP(A),
Tewma 2.39. JlaboparopHas padora Ne 12:
TI'eneTnueckas cBI3b ['eneTnueckast CBSI3b OPraHUYECKUX BEIIECTB. 3allMTa TBOPUECKUX PaboOT. 2 OKg7 — JIP4,JIP(A),
OpPraHNYeCKUX BEIECTB
Tema 2.40 Conep:xanue y4yeOHOro MaTepuaJia:
AMUHOKUCTOTHI. benku. AMuHOKUCHOTHL. [loHATHE 00 aMUHOKHCIOTax, WX KiIaccuduKkanus u cTpoeHue. OnTuueckas
n3oMepus o-aMUHOKUCTOT. HomeHkaTypa aMuHOKUCTOT benku kak mpupoaHbIE TOTUMEPHI. OKyr - JIPAJIP(A)
[lepBuuHasi, BTOpUYHAs, TPETUYHAS W UYETBEPTUYHASI CTPYKTYphl OenkoB. OuOpuusipHBIE U 2 o HK.étz !
roOymsipHble  Oenku. XUMHUYECKHE CBOWMCTBa OETKOB: TOpeHHe, IeHATypalus, TUIPOJIU3,
KayeCTBEHHbIE (1IBETHBIE) peakiuu. buonornyeckue GpyHkunu 6enkoB, ux 3HaueHue. benku kax
KoMrnoHeHT nuiiu. [Ipobnema 6eIKOBOro roolaHus U MyTH €€ PEIICHHUS.
Tema 2.41 Copnepxanune y4eO0HOro MmarepuaJia: 5 OKor — JIP,JIP
o 07 — 45 (A)l
3auer. [Tpomexyrounas aTtectanus (3a4eT ¢ OIEHKOM)
Bcero ¢ npenoagaBaresnem: | 144
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3. YCJIOBUA PEAJIM3BAIINU YYEBHOI'O ITPEJIMETA

3.1.  MarepuajbHO-TEXHHYECKOe ofecniedeHne y4edHOro npeamera:

3.1.1. Ilpu uzyueHum ydeOGHOro mpeamera B ¢GopMaTe HENOCPEACTBEHHOI'O B3aHMMOJCHCTBHUS C

MIPETo1aBaTesIMU:
Ob6opynoBanue yueoHoro kabunera Ne 1119 «Kabuner ecTecTBOZHAHHS

Pabouee mecTo npenogaBaress

HOCaJJ0YHBIC MECTA MO KOJINYECTBY 00YUarOIHXCS

J0CKa KJIacCHast

CTeH]] THPOPMALMOHHBIN

YTOJIOK OXpaHbI TPy/a

METOJIMYECKHUH YrOJIOK

KoMmrploTepHasi TEXHHKA C JIMICH3MOHHBIM IPOTPAMMHBIM OOECIIEYEHHEM M BO3MOXKHOCTBIO

MOJKIIOYEHUS! K HH(OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetn  «MHTepHeT». MynbTumeaniiHas
yCTaHOBKA WJIM HHOE 00OPYAOBaHUE ayIMOBU3YyaIU3aLlUU

VY4eOHO-HarmagHbIe TOCOOUS (TaOJUIIBI, TUTAKATHI, JIOTOK MPSMOYTOJBHBINA, CTEKIISTHHAS TOCYya

JUIS IpOBEJICHHS 1a00paTOPHBIX paboOT, CIIUPTOBKHU, OUYKH BU3HIIIOKC, MIKa( BBITSKHOU JBYXCTBOPYATHIH
CO CTEKJIOM, CTOJ JaOOpaTOPHBIM XUMHUYECKHUH, CTOJI JEMOHCTPALIMOHHBIN XUMHUYECKUM, XUMUYECKUE
PEaKTHBBI).

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

Ha KOMIIBIOTCPhI y‘I€6HOFO 38.B6,Z[6HI/I$I)
Hepeqeﬂb JUIIEH3MOHHOI'0 ¥ CBOOOIHO pacrnpocrpansiemMoro nnporpaMmmMmHoro o0ecneyeHus:

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

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

HECHUCKIIIOYUTCJIBHBIC (HOJ’IB3OB3T€J'ILCKI/I€) JJMOCH3WMOHHLBIC IIpaBa Ha IIPOIPaMMHOC oOecrieuenne
Dr. Web Desktop Security Suite AHTUBHpYC;

HEHUCKIIIOYUTCJIIbHBIC (HOJIB?»OB&TGJ'ILCKI/IG) JIMIICH3WUOHHBIC IIpaBa Ha IPOTrpaMMHOC obecneyenne
Dr. Web Server Security Suite AHTUBHPYC;

JIMIOCH3UA Ha IpaBO HCIIOJB30BaHHUA Y4yeOHOro KOMILIEKTa MMporpaMMHOTO oOecrieueHus
KOMIIAC-3D, nns npenoaasarens. [I[poekTupoBaHue 1 KOHCTPYUPOBAHHUE B MAILIMHOCTPOEHUH;
HeuckiItounTenbHble npasa KasperskySecurity s 6usneca - CranaapTablil Russian;
npasananporpamMmmeliisiOBM - Windows — Professional 7 Russian  Upgrade OLP NL
AcademicEdition;

npaBaHanporpaMmMmeritDOBM  Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;

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

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

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

npaBananporpammeysiOBM Office Standart 2010 Russian OLP NL AcademicEdition;
npaBananporpammeiOBM 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;

npasananporpammesiOBM 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.

HauMmeHoBaHMe creNMaIbHOTO TOMEIICHUS: TOMEIICHHE [UIsl CaMOCTOSITETbHOW padoThI,
YUTaIbHBIN 3a7. OCHAIIEHHOCTh: pabovyee MECTO, KOMITBIOTEP € MH(OPMAIMOHHO-KOMMYHHKAIITHOHHON
cerbto "MuTepuer" u OUOC.

3.2. UudopmanmonHoe odecnevyeHne peaju3aluu MPorpaMmmbl
3.2.1. OcHOBHBIE NIeYaTHbIE U3TAHUSA:

1.Apremenko, A.W. Oprannueckas xumus : yueOHuK / Apremenko A.M. — Mocksa : KnoPyc,
2018. — 528 ¢. — (CITIO). — ISBN 978-5-406-05331-7. — URL.: https://book.ru/book/9240500;

2.I'munaka, H.JI. O6mas xumus : yuedHoe nocooue / 'muuka H.JI. — Mocksa : KnoPyc, 2021. —
749 c¢. — ISBN 978-5-406-08333-8. — URL.: https://book.ru/book/939867;

JlonoTHUTEIbHAS JIUTEPATYPA:

3. 'muaka, H.JI. O6mas xumus : yae6Hoe nocobue / 'muuka 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.U.Tepenun, A.A.Jlpozmoa, B.B.JIlynmn; mox pen.
B.B.Jlynuna. Xumus: YrinyOneHHslil ypoBenb: 10 kiacc: yueOHuK /— 6-¢ u3a., nepepad. — M.: Jlpoda,
2019. — 446, (2) c.: mi. — (Poccuiickuii y4eOHUK)

5. Kypnan «Xumus ais MKOJILHUKOB U yuutenei», 2019 roxg
3.2.2.1lepeyenn npodeccHOHATBHBIX 023 JAHHBIX H HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

6. ObC BOOK.ru — anekrpoHHO-0uOmoTevHas ciucrema. Pexxum nocrymna: https://www.book.ru/;

7.0nekTpoHHass WMHpOpManuoHHas oOpaszoBatenbHas cpena OpUIIC. Pexum pocryna:
http://mindload.ru/login/index.php;

8. CIIC «KoncynpranT [Lmrocy. Pexxum nocryma: http://www.consultant.ru/;

9. Hayunas snexrponnas 6ubnuorexa eLIBRARY.RU. Pexxum nocryma http://elibrary.ru
3.2.2. OcHOBHbBIE 3JIEKTPOHHBbIE U3IAHUSA:

10.Bunnuk, B. K., OcHoBbl mpoekTHOW nesrenbHocTH: yueOHuk / B. K. Bunauk, A. A.
BoponkoBa. — MockBa: KnoPyc, 2023. — 167 c¢. — ISBN 978-5-406-11066-9. —
URL.:https://book.ru/book/947835(nata obparenus: 19.01.2023). — TekcT: 371€KTPOHHBIIA;

11.Kynunosa, O. B., UnauBuayanbHbiil npoekt. [IpoekTHO-HccnenoBaTeNnbeKast ASITEIbHOCTD:
yaeOHoe nocobue / O. B. KyaunoBa. — Mocksa: Pycaiinc, 2022. — 159 ¢. — ISBN 978-5-4365-0210-6-
[-2022. — URL:https://book.ru/book/943261(nata obpamenus: 19.01.2023). — TeKCT: 3JIEKTPOHHBIN;

12 3aropogniok, T. W., IlpoekTHas AedaTenbHOCTH OOydJaromUXcs 001meodpazoBaTeNbHbBIX
opranuzanmii: yaeouuk / T. W. 3aropognarok. — MockBa: Pycaitnc, 2022. — 112 ¢. — ISBN 978-5-4365-
9046-2. — URL:https://book.ru/book/942739 (aarta obpamienus: 20.01.2023). — TekcT: 37€KTPOHHBIA.
3.2.3. lonoJIHUTEIbHbIE HCTOYHHKH:

13.9bC  BOOK.ru  —  s1ekTpoHHO-OMONMOTEyHass  cuctema.  Pexxum  jgocryma:
https://www.book.ru/;

14 Onextponnas wuHpOpManuoHHas oOpa3zoBatenbHas cpena OpUIIC. Pexxum nocryma:
http://mindload.ru/login/index.php;

15.CTIC «Koncynbrant [Lmtocy. Pexum goctymna:http://www.consultant.ru/;

16.Hayunast snextponnas 6ubnmmnorexka eLIBRARY.RU. Pexxum moctynahttp://elibrary.ru.

3.3. [Ipu n3yyeHuu y4edHoro npeamera B ¢popmarte 3J1eKTPOHHOT0 00yUeHHS C
ucnoab3zoBanuem 10T
Heorpannuennas Bo3MOKHOCTh jocTyna oOyuatomierocsi kK OMMOC u3 mo0oil TOUKH, B KOTOPOMH
uMeeTcss JOCTYNl K HH(OpPMalMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn "MHTepHer" (manmee - ceThb
"UnTepHer"), Kak Ha TEpPpUTOpUM OpraHu3anuu, Tak U BHe ee. Jloctyn K cucremam
BuzieokoH(pepencps3un DMOC (MoOunpHas U JEKCTOMHAS BEPCUN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUS YYEBHOTI'O ITPEJIMETA

KoHTpons W OIEHKAa pe3yabTaToB OCBOEHHS YUeOHOTO TMpeaMeTa pacKphIBAIOTCS 4epes
JTUCHUIUIMHAPHBIE Pe3yNbTaThl, HAllpaBJIeHHbIE Ha (OPMUPOBAHKUE OOIIMX KOMIIETEHIUI 1O pa3jenam U
TEMaM COJIepXKaHusl y4eOHOro MaTepHuaa.

[Tpomexyrounas arrectanus B popme B popme [Ip. u 3a4yera ¢ OLIEHKOH.

Obuue KomnemeHyuu
(OK),
JUYHOCHbLE
pe3yanvmamut (JIP)

Pazoen/Tema

Tun oyenounvix meponpusmuii

OK o1~ JIP4, JIP(4),

Pazoen 1. Obwan u neopzanuyeckan Xumus
Tema 1.1.

OcCHOBHbLE NOHAMUS XUMUU U 3AKOHbL XUuMuu. Barenmnocme.

Ilepuoouueckuil 3axkoH, nepuoouyecxasn cucmema /..
Mendeneesa.

Tema 1.2.

Teopus cmpoenus amoma.

Tema 1.3.

Bzaumooeiicmsue amoma, obpazosanue cea3u, 0CHoHblE
2PYINbl XUMUYECKOU CEA3U

Tema 1.4.

Pacmeopvi. Pacmeopenue. Teopus 21eKkmpoHHOuU
ouccoyuayuu.

Tema 1.5. Juccoyuayus kuciom, coaeti, OCHOBAHUL
Tema 1.6.

Tuoponus coneil

Tema 1.7.

OxucnumenvbHo-80CCMAHOBUMENbHbIE PEAKYUU

Tema 1.8.

Cropocmb xumuueckux peaxyuil. Kamanu3z

- yCmHwlil Onpoc;

- mecmogvie 3a0aHUsl;

- ONPOC NO UHOUBUOYATLHBIM
3a0anusam

OKor— JIP,,JIP(A),

Pazoen 1. O6wan u Heopzanuyeckas Xumus

Tema 1.9.

Obwas xapakxmepucmuka Hememannos. Azom u ezo
coeounenus

Tema 1.10.

Obwas xapaxmepucmuxa Hememannog. Pocgop u ezo
coeounenus

Tema 1.11

Obwas xapakxmepucmuxa 371emMenmos 4 epynnol, 2id6HOU
nooepynnul. Yenepoo u e2o coeouneHus.

Tema 1.12 Obwasn xapaxmepucmuxa 31emenmos 4 epynnul,
anasnot nooepynnul. Kpemnuii u e2o coeounenust.

Tema 1.13

Obwas xapaxmepucmuka memanios. Kopposus memannos
Memannovt | u |l epynn enagnoti nooepynnei

Tema 1.14

Memannwt |1l epynnvt enagroti nodepynnut

Memannvt nobounsix nooepynn. Meow u yurk — cmpoerue,
ceoticmsa

Tema 1.15

Memannvt nobounvix nooepynn. Meowv u yunx — cmpoetue,
ceoticmaa.

Tema 1.16

Memannw VI epynnvt nobounoii nooepynnwi. Kenezo —
cmpoeHue u XumuiecKkue ceoucmed

-0omauinue 3a0anus
npobiemMHo20 xapakmepa,

- yCmuwlil Onpoc;

- mecmosvie 3a0aHus;

- ONPOC NO UHOUBUOYATLHBIM

3a0anusam

Tema l. 17.

HUmozosoe 3anamue

Paszoen 2. -0omauiHue 3a0aHust
OKos— JIP5,JIP(A), OpzanuuecKkas Xumus n_pO6]l€MH?20 xap.aicmepa,'

Tema 2.1. YCMHBI ONpOC;

OcHosHble noHsAmus u meopust CmpoeHusl opeanu4ecKux

- mecmaoebvle 3(1()(1Hu}1,’
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coeduneHull. In1eKkmponHoe nPeoCmasieHue XUMU4ecKou
CBA3U 8 OP2AHUYECKUX COeOUHEHUAX
Tema 2.2.
H3omepus, npasuna Hanucanus uzomepos
Tema 2.3.
Ilpeodenvhuie yeneo0opodvl. Uzomepusa ankarnos. Xumuieckue
ceoticmea Mmemaua
Tema 2.4.
Henpedenvhuie yene6000poowvi. Hzomepus ankenos.
Xumuueckue ceoticmea smunena
Tema 2.5.
Jluenol u kayuyk
Tema 2.6.
Anxuno
Tema 2.7.
Apenwvi. benson.
Tema 2.8.
Tonryon.
Tema 2.9.
Ilpupoonvie ucmounuxu yene6000p0o0os
Tema 2.10.
Kucnopooocodepacawue opeanuieckue coeOunenus.

- ONPOC NO UHOUBUOYATLHBIM
3a0anuam

OKy7 — JIP4,JIP(4),

Paszoen 2.

Opzanuyeckas xumus

Tema 2.11.

Oonoamomnsie cnupmel. Cmpoenue, Xumuieckue coUCMad
Tema 2.12.

Mnozoamomuvie cnupmol. CmpoeHue, Xumuyeckue ceoticmsd
Tema 2.13.

Denonvi. Cmpoenue, ceolicmsa

Tema 2.14.

Anvoecuovl. Cmpoenue, cgoticmea

Tema 2.15.

Kapbonosvie kucromol, cmpoenue, 2omono2uyeckuii pso.
Tema 2.16.

Kapbonosvie xuciomul, xumuyeckue ceolicmea

Ocobvie ceolicmea MypagbUHOU KUCI0Mbl

Tema 2.17.

Cnodcrvle 3¢hupsi u dcupbol

Tema 2.18.

Venesoowi. Monocaxapuovi

Jucaxapuowi. Ionucaxapuovi

Tema 2.19.

Aszomcoodepacawue opeanuieckue coeounenust. AMuHul.
Anunun

Amunoxuciomor

Tema 2.20

Amunoxuciromsl. benxu.

Tema 2.21 Amunoxuciomui. benxu

- yCmHuwlil Onpoc;

- mecmosbvie 3a0aHUs;

- 0npoc no UHOUBUOYATbHLIM
3a0anusam

1IK 4.2.

[TpoBoanTh CaHMTapHO-
TUTHEHUYECKOE
IIPOCBEICHNE HACETIECHUS

Pazoen 2.
Opzanuueckan xumus. Tema 2.17. Tonyon.

- yCmHbwlil onpoc;

- mecmogbvie 3a0aHus;

- ONPOC NO UHOUBUOYATLHBIM
3a0aHUAM

5. HEPEYEHbB UCITIOJIB3YEMbBIX METOJOB OBYUYEHU A

5.1 IlaccuBHbIE: ekyuu (meopemuueckue 3aHAmMuUs), NpaKkmudecKue u 1adopamopHule 3aHAMUSL.
5.2 AKTHBHBIC U UHTEPAKTUBHBIC: MUHU-KOHDEPEHYUS, MO32080U WIMYDM.
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