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

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMmbl

PabGouass mporpamma (6 mom uucie adanmupoarHas Ojsi OOYUeHUsT UHBANUOO08 U JUY C
02PAHUYEHHBIMU  803MONCHOCHAMU 300p0o6bst) ydeOHol muctmmmuael OYILO7(IT) Xwumwust sBisercs
4acTbl0 MPOrpaMMBbl CpefHero (MOJHOro) ooiero o0pa3oBaHUSI B COCTaBE OCHOBHOM MPOrpaMMBI
cpeaHero MpogecCHoHaIbHOTO 00pa30BaHUSA/TIPOrPAMMBI MTOATOTOBKH CIIEIUATUCTOB CPEIHEro 3BEHA
(mamee OIT CITIO/ITICC3) B cootBerctBUu ¢ PI'OC mo cnenmanbHoctd  34.02.01 CecTpuHCKOE I€110
YTBEPXKAECHHOIO IpuKa3oM MuHucrteperBa npocselieHuss Poccuiickoit @enepauuu ot 4 uronsa 2022 r.
Ne527.

[lpu peanuzammu paboueil mporpaMMbl MOTYT HCHOJB30BATHCSA PA3JIMUHbIE OOpa3oBaTEIbHbIC
TEXHOJIOTUH, B TOM YHCJIEe TUCTAHIIMOHHBIE 00pa30oBaTeNbHbIE TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHue.

Pabovas mporpamma yueOHOH NUCHHUILTUHBI MOXET OBITh HCIIOJNB30BaHA B MPO(GECCHOHATBLHON
MOATOTOBKE, MEPENOATrOTOBKE U MOBBIIICHUH KBATH(PHUKAUU paboueil no npodeccuu:

24232MnamasiMe IUITUHCKASICECTPAIOYX01y3a00JIbHBIMHU.

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

B yueOnpix mmanax OIT CITO/ITIICC3 y4eOHBIA mpenMeT BXOAWT B COCTaB OOMIMX y4eOHBIX
npenmeroB, Gopmupyembix u3 ®I'OC cpennero obmiero odpaszoBanus, ans cneruanbHocteit CIIO. C
y9ETOM PO OCBAUBAEMON CIICIIUAIBHOCTH TAaHHBIA yU4eOHBIN IpeIMET peanu3yercs Ha 1 Kypce.

1.3 [Ilnanupyemble pe3yJibTATbI OCBOEHUSI

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

- OCBOGHHE 3HAaHUW O XHMMHYECKOH COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTUHBI MHpA,
BAKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBNQJICHHE YMEHHUSMHU MPUMEHATH TIOJYYCHHbIE 3HAaHUS Ui OOBSICHEHUS Pa3HOOOPa3HBIX
XUMHUUYECKUX SIBJICHUH U CBOMCTB BEIIECTB, OLICHKU POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U
MOJIyY€HUH HOBBIX MAaTE€PHAJIOB;

- pa3BUTHE I[103HABATEJIbHBIX MHTEPECOB M HHTEJUIEKTYalIbHBIX CIIOCOOHOCTEHW B Ipolecce
CaMOCTOSITENILHOI'O TNPHOOPETEHNs XMMHUYECKMX 3HAHUU C HUCIOJIb30BaHUEM pa3IMYHBIX HCTOYHUKOB
nH(pOpMaLIUY, B TOM YHCIIE KOMIbIOTEPHBIX;

- BOCHHUTaHUE YOESKIEHHOCTH B MO3UTHBHOM POJIM XMMHU B JKU3HU COBPEMEHHOI'O OOILECTBa,
HE00XO0JIMMOCTH XMMHUYECKH I'PaMOTHOI'O OTHOIIEHHUSI K CBOEMY 3/IOPOBBIO U OKPYKAIOILIEH Cpefe;

- IPUMEHEHHME TMOJYYEHHBIX 3HAHUH M yMEHHMH ans 0e30MacHOro HMCHOJIb30BAHUS BELIECTB U
MaTepUajoB B OBITY, CEJIbCKOM XO3SHCTBE M Ha IPOMU3BOJACTBE, PELICHUS NPAKTHMUECKHX 3a1a4 B
IIOBCEIHEBHOM JKM3HM, MPENYNPEKACHUS SBICHUN, HAHOCAIIMX BpEld 370pPOBBI0 UEJIOBEKA W
OKpY>Karollen cpene.

B pe3ynbrare u3ydeHus XMuMUM Ha 6a30BOM YPOBHE YUEHHK JIOJKEH

yMeThb:

Y- Ha3bIBaTh U3YYEHHBIE BELECTBA 10 «TPUBHAIBHOW» WM MEXKYHAPOIHON HOMEHKIIATYPE;

¥,- ONpEAENATh: BAJIEHTHOCTh U CTENEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMHUYECKON
CBSI3M B COCIMHEHUSX, 3apsl HOHA, XapaKTEP CPelbl B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX COCIUHEHMM,
OKHUCJIUTEIb W BOCCTAHOBMUTEJb, IPHUHAJUICKHOCTh BEIIECTB K Ppa3IUYHBIM KJlaccaM OpraHHUYECKUX
COCJIMHEHM;

¥3- XapakTepHU30BaTh: JIEMEHTHI MaJIbIX IEPUOAOB M0 UX MOJOKEHUIO B MEPUOIUIECKON crcTeMe
J.U. MenzeneeBa; o0mue XHUMHYECKHE CBONCTBA METaNIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHMYECKUX M OpPraHMYECKUX COEAMHEHUH; CTpOCHHE W XHMMHYECKHE CBOWCTBA M3yYEHHBIX
OPraHUYEeCKUX COCTUHECHUM;

¥,- 0OBACHATH: 3aBUCMOCTb CBOIMCTB BEIIECTB OT UX COCTAaBa U CTPOCHUS; IPUPOTY XUMHUUECKOU
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOM), 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pEaKIUu U
MIOJIOKEHHSI XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB:

Vs- BBINOJHATH XUMUYECKUIN SKCIEPUMEHT 0 PacHO3HaBaHUIO Ba)KHEUIINX HEOPraHMYECKUX U

OpraHNYCCKUX BCIICCTB,
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Ve~ TNPOBOAUTH CAMOCTOSTENbHBIA IMOMCK XHWMHUYECKOH WHGPOpMAaUU C HCIOJb30BaHHEM
pa3NIUYHBIX MCTOYHUKOB (HAayYHO-TIOMYJSPHBIX MW3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WuTepHeTa); HMCMONIB30BaTh KOMIBIOTEPHBIE TEXHOJOTMU Uii OOpaOOTKM M Tepenayd XHUMHUYECKOH
nHGOpMaLMU U €€ IPEeACTaBICHUs B pa3IMuHbIX hopMmax;

3HATh:

3,-BOXKHEHIINE XUMUYECKUE MOHATHS: BELIECTBO, XUMHUYECKHH JJIEMEHT, aTOM, MOJEKYJIa,
OTHOCHUTEJIbHBIE aTOMHasi U MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMs, M30TOIbI, XUMHYECKas CBS3b,
JIEKTPOOTPHULIATEILHOCTh, BAJIGHTHOCTb, CTENIEHb OKUCIIEHHSI, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIN 00beM,
BELIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, SJIEKTPOIUT M HEIIEKTPOJIUT,
NEKTPOJINTUYECKAs JUCCOLMALUs, OKUCINUTEIb U BOCCTAHOBUTENb, OKHMCIEHHUE W BOCCTAHOBIICHHE,
TeroBoi 3¢ ek peakuuu, CKOPOCTb XMMHUYECKOH peakiiH, KaTalu3, XUMHUYECKOE pPaBHOBECHUE,

YTIEpOAHBIN CKeneT, G yHKIMOHAbHAS TPYIIa, ©30MEpHsl, TOMOJIOTHUS;

3,-OCHOBHEIE

3aKOHBbI XUMUUN: COXpPaHCHUA

NEPUOINYECKUN 3aKO0H;
3;-OCHOBHBIE TEOPUU XMMHHU: XMMHUYECKOHN CBSI3U, JIEKTPOJIUTHUUECKON TUCCOLMALNU, CTPOCHUS
OpPraHUYeCKUX COCTUHEHUM;
3,-BayKHEHIIME BELECTBA U MaTEpUasIbl: OCHOBHBIE METAJLIBI U CILIABbI; CEPHAs, COJIAHAs], a30THAA
U YKCYCHasl KUCJIOTBI; II€JI04YM, aMMHUaK, MUHEpaJlbHble yI10OpEeHUs, METaH, STUJICH, aleTH/IeH, OeH301,
3TaHOJ, JKUPBI, MblJIa, [JIFOK03a, caxapo3a, Kpaxmall, KIeT4yaTKa, OeJIKH, UCKYCCTBEHHbIE U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, [JIaCTMacChl;
B pesymprate ocBoenuss mucumminabl OVYIL.O7(IT) Xwumust oOywarommecsi JOJKHBI OBITH
c(OpMHUPOBAHBI CIIEIYIONNE KOMIIETEHIMH!

MacCChbl

BCIICCTB, IHOCTOAHCTBA  COCTaBa,

Oomue
KOMIIETeH N

Ilnanupyemble pe3yJibTAThl 00y4eHUst

Oo6mue

I[HCIII/IHJII/IHapHLle

OK 1, Buibupamo

B uacmu mpyoosozo socnumanusi: -
20MoBHOCMb K MpPYdy, OCOHAHUE
yeHnocmu macmepcmea, mpyoonooue; -
20MOBHOCb K AKMUBHOU OCSAMeNIbHOCIU
MEXHON02UUECKOU U COYUANbHOU
HANPAaeIeHHOCMU, CNOCOOHOCHb
UHUYUUPOBAMb, NAAHUPOBATD U
CAMOCMOSIMENILHO BbINOJIHAMb MAKYIO
0esimenIbHOCMb, - UHMEPeC K PA3IUYHbIM
chepam npogheccuonanvHoll
oeamenvrocmu, Oenadenue
VHUBEPCATIbHBIMU YYeOHbLMU
NO3HABAMENbHBIMU OCUCBUIMU. @)
bazosvle 102uyecKkue 0elucmeus: -

671a0emb CUCMEMOTE XUMUYECKUX 3HAHUL, KOMOPAsL
BKIIOUAEm: OCHOBONOLALAIOUWIUE NOHSIMUSL
(XUMUYECKUTL DIeMEHM, AMOM, INEKMPOHHASL 000I0UKA
amoma, s-, p-, d-anexkmponnvie opbumanu amomos,
UOH, MONIEKYd, BAJIEHIMHOCb,
INEKMPOOMPUYAMENLHOCb, CHENEeHb OKUCTEHUS,
XUMUYECKAs! C8513b, MOIb, MOJSPHASL MACCA, MOSAPHbLIL
00veM, yenepooHblil ckeiem, PYHKYUOHANbHAS 2PYING,
PaouKan, uzomepusi, U30Mepul, 20MOJ0SULECKULL Ps0,
20MON02U, Y2NeB000POObl, KUCIOPOO- U
asomcoodepicawue coeOuHeHUs:, OUOI02UYECKU
akmueHbvle seuyecmsa (yenesoobl, JHcupbl, OeaKu),
MOHOMeED, ROUMED, CIPYKIMYPHOE 36€HO,
BbICOKOMONEKYNAPHBLE COCOUHEHUS], KPUCTALIUYECKAs]

cnocobwl pewtenus .
2aday CamocmoamenbHo Gopmyauposams u peuiemKa, munvl XUuMu4eckux peaxKyuil

. aAKmyanuzuposams npoonemy, (OKUCTUMENbHO-60CCMAHOBUMETbHYLE, IK30- U
npogeccuonanvbHoll .
DeSMETHOCIIL paccmampusams ee 6ceCmOpoHHe;, - 9HOOMepMUYecKue, peakyu UOHHO20 OOMeHa),

VCMAHA8IUBAMy CyWeCmeeHHblil NPUHAK DAcmeop, SNeKMPOUMNbL, HeINEeKMPOIUMDbL,
NPUMEHUMENbHO K
PR UIU OCHOBAHUSA OJiA CPAGHEHUS, INEKMPONUMUYECKAS OUCCOYUAYUA, OKUCTUMETD,

p Kraccuguxayuu u 0600wenusl; - 60CCMAHOBUMENb, CKOPOCb XUMUYECKOU Pearyuu,
KOHmeKcmam

onpeoensamo yeau 0essmeibHOCmu,
3a0aeamov napamempvl U KpUmepuu ux
docmudicenus, - 6bIAGIAMb
3AKOHOMEPHOCMU U NPOMUBOPEYUSL 8
PACCMAMPUBACMBIX SGILEHUSIX; - BHOCUMb
KOPPEeKmusbl 8 OesimelbHOCHb, OYEHUBANb
coomeememeue pe3yibmamos Yesim,
oYeHUBaMb PUCKU NOCAEOCNEULL
OessmenbHoCmiu;

- pazeusams KpeamueHoe MulileHue npu
peutenuu JHcU3HeHHbIX npooaem 6) 6asoevle
uccnedosamebCKue Oelucmeus: - 61a0emsn
HABLIKAMU YYeOHO-UCCIEO08AMENbCKOU U

XuMuyeckoe pasrosecue), meopuu u 3aKonvl (meopus
XUMUYECKO20 CIpOeHUs opeaHuyeckux geujecms A.M.
bymneposa, meopus snexkmponumuueckoii
Juccoyuayuu, nepuoouyeckuil 3axou [ .
Menoeneesa, 3aKoH cOXpaneHUst MAccol),
3AKOHOMEPHOCMU, CUMBOIUYECKULL 3K XUMUU,
gaxmonozuyeckue ceederusi 0 C8OUCMBAX, cocmase,
NOAYYeHUU U Oe30NACHOM UCNONbI0BAHUU BAMCHEUUIUX
HeopeaHuyecKux u opeanuieckux eeuecms @ Obimy u
npaKxmu4eckoll 0essmenbHOCMU Yelogexd, - ymems
8bIABNIAMb XAPAKMEPHble NPUSHAKU U 83AUMOCEA3b
U3YYEHHBIX NOHAMUL, NPUMEHAMb COOMEemMcmayruue
NOHAMUA NPU ONUCAHUU CIMPOEHUSL U CBOLICE
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NPOEKMHOU 0esiIMebHOCMU, HABbIKAMU
paspeuieHust npoodiem, - GbisAGIAMb
NPUYUHHO-CTIeOCMGEHHbLE CES3U U
AKMYanu3uposams 3a0ayy, bl0GUaAmb
2unomesy ee peulenusi, Haxooums
apaymenmol 015t 00KA3AMeNIbCMBA C8OUX
ymeepacoenutl, 3a0a8ams HApamempbvl u
Kpumepuu peulenusl; - AHaIu3upo8ams
NOJYyUeHHble 8 X00e PeuleHUs 3a0ayu
pe3yibmamol, KpUMu4ecKu OYeHUusams ux
00CMOBEPHOCb, NPOSHO3UPOBAMb
UBMEHEHUe 8 HOBBIX YCIO0BUSX, - YMeMb
NEepeHOCUmb 3HAHUsL 8 NOZHABAMENbHYIO U
npakmu4eckyio obiacmu
HCUBHEOESIMENLHOCIU, - YMENDb
UHMESPUPOBANTL 3HAHUSL U3 PASHBIX
npeoMemHuIxX obaacmell; - 8b108U2aAMb
HOGble udei, npedniazams OPUSUHATbHbLE
NOOX00bL U peuteHuUss; - CHOCOOHOCIb UX
UCNONIL30B8AHUS 6 NO3HABAMENbHOU U
COYUANLHOU NPAKMUKE

HeOp2anu4eckux 1 OPeaHudeckux 6eujecms u ux
npespaweHull; GblAGIsING G3AUMOCEI3b XUMULECKUX
SHAHUL ¢ NOHAMUSMU U NPEOCMABLEHUSMU OPYUX
ecmecmeeHHOHAYYHBIX NPEOMeMOos; - YMenb
UCNONBb308AMb HAUMEHOBAHUSL XUMUYECKUX
COeOUHeHUL MeHCOYHAPOOHO20 COI3d MeopemuiecKkol
U NPUKIAOHOU XUMUU U MPUBUATbHBLE HA3BAHUS
BAdICHEUWUX Beujecme (IMULeH, ayemuieH, 2IuyepuHr,
@enon, popmanvoeaud, yKCycHast KUCIOMA, 2IUYUH,
VeapHulil 2a3, YeNeKUCavlll 2a3, AMMUAK, 2AuleHas
U36eCmy, He2aueHas u36ecims, NUMbesdst cood U
Opyaux), cocmaensims Hopmynbl HEOP2AHUYECKUX U
Op2aHUYecKux 6euwecms, ypasHenus XUMu4eckux
peaxyuil, 00bACHAMb UX CMBICI, NOOMEEPAHCOAMb
Xapaxmepmwle XUMUYECKUe C60UCMBA GeUWecms
COOMBEMCMEYIOUWUMU IKCREPUMEHMAMU U 3ANUCIMU
VDAGHEHUL XUMUYECKUX PeaKyuil; - yMemb
VCMAHABIUGAMb NPUHAOTLEICHOCTID U3YYEHHBIX
HeOp2anuyeckux U OP2aHuyeckux 6eujecms K
ONnpeoeneHHbIM KIaccam U epynnam coeOuHenul,
Xapaxmepusoeams ux cOCMaeg u adcHelulue
cgolicmea, onpeoensims 6Ubl XUMUYECKUX C8si3ell
(Ko6aNeHMHAS, UOHHAS, MEMATIULECKAS,
68000POOHAST), MUNBL KPUCATTUYECKUX PEUemOK
seuecms; Kiaccupuyuposams XuMuieckue peakyuu, -
chopmuposams npedcmasienus 0 MAmepuUaLbHOM
eOuHCmee MUpa, 3aKOHOMEPHOCHISX U NHO3ZHABAEMOCHIU
SAGNEHUTL NPUPOODL, 0 MECME U 3HAYEHUU XUMUU 6
cucmeme eCmecmeeHHbIX HayK U ee poiu 6
obecneyenuu yCmouuugo20 pa3eumusl 4elo6euecmed.
8 peuteruu nPoOIeM IKOL02ULECKOL, IHEPLEMUYECKOT
U nuwjesotli 6e30NaAcCHOCmuU, 8 pa3gUMUY MeOUYUuHbL,
CO30aHUU HOBBIX MAMEPUATLO8, HOBbIX UCHIOYHUKOG
9Hepeuu, 8 obecneueHuy payuoHaIbHO20
NPUPOOONOIb308aHUSL, 8 PopMUposanuu 8
MUPOBO33peHUsL U 00Well KyIbmypbl Yel06eKd, d
MAKdICce IKONOSUYECKU 0OOCHOBAHHO20 OMHOUEHUS K
c80emy 300p08bI0 U NPUPOOHOILL cpede; - 81ademb
CUCMEMOT XUMUYECKUX 3HAHUL, KOMOPAsL 6KIIOUAeN.:
OCHOBONOIA2aOWUE ROHAMUS (OONOIHUMENbHO K
cucmeme noHAMUL 6a3068020 YPOGHsL) - U30MONDL,
OCHOBHOE U 8030YIHCOEHHOE COCMOSIHUE amoMd,
2ubpuoU3ayUss AMOMHbIX OpOUmMAanell, XUMU4ecKas
cesazv (" "u ", kpamuovie cea3u), MONAPHASL
KOHYEeHmMpayus, CMpyKmypHas opmyna, uzomepust
(cmpyxmypnas, 2eomempudeckas (Yuc-mpauc-
uzomepus), munvl XUMUYECKUX peakyuii (2omo- u
2emepoceHHbvle, obpamumvle u Heobpamumbvie),
pacmeopwl (UcmuHHble, OUCHEPCHbIE CUCTEMbL),
KpUCMAI02UOpansl, cmenets OUCCoyuayuu,
INEKMPONU3, KPEKUHS, PUDOPMUH2), meopuu u
3aKOHbL, 3AKOHOMEPHOCIU, MUPOBO33PEHUECKUE
SHAHUS, JeXHCauUe 8 OCHOBE NOHUMAHUSL NPUYUHHOCIU
U CUCMEMHOCTNU XUMUYECKUX 6/1eHUl, COBPEMEHHbLE
npeocmagienus 0 CmpoeHul 6euecmsea Ha amoMHOM,
MONEKVISIPHOM U HAOMOLEKYISIPHOM YPOGHSX,
NPeOCmagieHus 0 MEXAHUZMAX XUMUYECKUX Pearyull,
MEPMOOUHAMUYECKUX U KUHEMUYECKUX
3aKOHOMEPHOCMAX UX NPOMEKANUS], O XUMUYECKOM
PasHoBecuU, OUCHEPCHBIX CUCTEMAX,
ghaxkmonozuueckue céedenust 0 ceOUCMEAx, cocmase,
nonyueHUuU U 6€30NACHOM UCTIOIb308AHUU BANCHETIUIUX
Heop2anu4eckux U OP2aHuYeckux seujecms 6 Obimy u
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NPAKmMu4ecKol 0essmeabHOCMU Yen08exka,; 00uux
HAYYHBIX NPUHYUNAX XUMUYECKO20 NPou3800cmea (Ha
npuMepe npou3eo0Cmed CepHOll KUCIOMbl, AMMUAKA,
MemaHona, nepepabomxu Hegpmu); - ymemas
nPO6OOUMb paciembvl N0 XUMUYECKUM opMyLam u
VDAGHEHUSM XUMUYECKUX PEAKYULL C UCNOTb308AHUEM
Qusuueckux senuyun (Maccol, 0b6vema 2a308,
KOIUYeCmea 6euwecmaa), Xapakmepuzyrouux
seujecmea ¢ KoauuecmsenHot 9 cmopousl: pacyenmol
1O HAXOJICOCHUIO XUMUYECKOU POopMYIbl Beujecmed;
pacuemuvl Maccol (006vema, Koruyecmaa eewecmaa)
NPOOYKMa peaxyuu, eciu 0OHO U3 UCXOOHbIX GeUecms
0aHo 8 8Ude pacmeopa ¢ onpedeseHHOU Macco8ol
doell pacmeopeHHO20 8euiecmed Uil OAHO 8 U30bimKe
(umeem npumecu); pacuemsl Macco8ol uiu 06veMHOU
0oau 8vb1X00a NPOOYKMA peaxyuu, pacyemaol
meni0602o 3¢pgpexma peakyuii, 00beMHbIX
OMHOWEHUL 24308, - YMENb GblGIsMb XAPAKMEPHbLE
APUBHAKU U 83AUMOCESI3b U3YUEHHbIX NOHSIMULL
NPUMEHAMb COOMBEMCMEYIOWjIe NOHAMUS NPU
ONUCAHUU CINPOEHUSL U C8OTICNE HEOP2AHUYECKUX U
OP2aHUYeCcKUX 6eujecme U ux npespaujeHull; Gbisgusimb
83AUMOCE513b XUMUYECKUX 3HAHULL C NOHAUSIMU U
npeocmasieHUsAMU Opyeux npedmemos 0 boiee
OCO3HAHHO20 NOHUMAHUSL U OOBACHEHUS. CYUHOCTU
MAmMepuanbHo20 eOUHCMEA MUpa, UCHOb308aNb
CcucCmeMHble XUMUYeCKUue 3HaHust O 0ObACHEHUs U
NPOSHO3UPOBAHUSL AGTICHUT, UMEIOUUX
eCmecmeeHHOHAYYHYIO RPUPOOY, - YMENb
UCNONBb308AMb HAUMEHOBAHUSL XUMUYECKUX
COCOUHEHUT MeNCOYHAPOOHO20 COI03A MEOPEeMuUYecKoll
U NPUKIAOHOU XUMUYU U MPUBUATbHBIE HA3BANHUS
seujecmes, OMHOCAWUXCSL K USVHEHHBIM KIACCAM
OP2AHUYECKUX U HEOP2AHUYECKUX COCOUHEHUL;
UCNONBb308ANb XUMULECKVIO CUMBONUKY OIS
cocmagnenust PopMyIl HeOP2AHUYECKUX BeUlecms,
MONEKYISIPHBIX U CIPYKMYPHBIX (DA36EPHYMUbIX,
COKPAUWEHHBIX U CKeNENHbIX) POPMYI OP2AHULECKUX
seujecme; COCMAassimb YPAGHEHUs XUMUYECKUX
PeaKyuil u packpuleams Ux CyWHOCHb:
OKUCTIUMENbHOBOCCNAHOBUMENbHBIX PEAKYUTLL
HOCPEOCMBOM COCMABIEHUSL DNEKMPOHHO20 baNaHca
2MuUX peakyutl, peaxkyuii UOHHO20 0OMeHa nymem
COCMAaBNeHUst UX NOHBIX U COKPAUEHHBIX UOHHBIX
ypasHeHull, peakyuti 2uopoIuU3a, peaxyuil
KOMNIeKcoobpazoeanus (Ha npumepe
2UOPOKCOKOMNIIEKCO8 YUHKA U ATIOMUNHUSL),
HOOMEEPICOAmb XAPAKMEPHbIE XUMUYECKUE CEOUCTNEA
seugecme coomeemcemsyIouUMU IKCREPUMEHMAMU U
BANUCIMU YPABHEHUT XUMUYECKUX PeaKyull; - yMensb
KAACCUPUYUpPosams HeOp2anudeckKue U OpeaHuyecKue
seuecmea U XUMUYEeCKue peaKyuu, CamoCmosimenbHoO
8LIOUPAMb OCHOBAHUSL U KpUmepuu st
KAACCUDUKAYUU U3YHAEMBIX XUMUYECKUX 00BEKMO8,
Xapaxmepuzoeams COCMA8 U 8aNCHeUuUe C8OUCMEa
seujecme, NPUHAOIEHCAUUX K ONPEOeNeHHbIM KIACCAM
u epynnam coeduneHutl (npocmule ewecmad, OKCuobl,
2UOPOKCUODL, CONU,; YeAe8000pPObl, NPOCHble IPUpbL,
cnupmsl, (heHonvl, anboeaudbl, KemoHbl, KapoOOHOs8ble
KUCAOMbL, CLONCHBIE IPUPDL, HCUPDL, Y2lLe800bL,
AMUHbBL, AMUHOKUCTIOMDL, OENIKUL), NPUMEHSIMb 3HAHUSL O
cocmase u c8oUCMeax geuecms OJis
IKCHEPUMEHMANLHOU NPOGEPKU 2UNOMES




OMHOCUMENbHO 3aKOHOMEPHOCIEl NPOMEKAaHUs
XUMUHECKUX PeaKyutl U NPOSHO3UPOBAHUSL
B03MOJCHOCHEN UX OCYWeCMEIeHUs, - YMemb
noomeepHcoamsv Ha KOHKPEMHbIX NPUMEPAX XApaKmep
3a8UCUMOCU PeaKYUOHHOU CHOCOOHOCTU
OpP2AHUYECKUX COOUHEHUl OM KPAMHOCIU U TMUNd
xosanenmuou ceszu (" " u "), 83aumno2o eusAHUS
amomos u 2pynn amomo8 8 MONEeKYIax, d maKice om
ocoberHHOCmel peanu3ayuu pasiuyHbIX MEXAHU3MO8
NPOMeKaHus peakyull, - ymems Xapaxkmepuzosamay
NEKMPOHHOE CIPOEHUE AMOMO8 (8 OCHOBHOM U
6030YHCOCHHOM COCMOSIHUU) U UOHOB XUMUUECKUX
anemenmos 1 - 4 nepuooos Ilepuoouueckoii cucmemol
I 1. Menoeneesa u ux 6aieHmuble 03MONCHOCTIU,
ucnonwv3ya nouamus "s", "p", "d-anexmponnvie”
opbumanu, 3HepeemuyecKue yposHu, 00vACHAMb
3AKOHOMEPHOCIU U3MEHEHUS C8OUCME XUMUYECKUX
27eMEeHmMOo8 U 00pA3yeMbIX UMU COeOUHEHUU NO
nepuooam u Spynnam,

OK . Ucnonvzosamo
cospemennbie
cpedcmaea noucka,
aHamza u
uHmepnpemayuu
uHgopmayuu u
uHgopmayuontsie
MexHon02UU 015
6bINOJIHEHUS 3A0aY
npogheccuoHanbHouU
desmenbHOCMU

B obracmu yennocmu nayuno2o nosuanus:
- chOpMUPOBAHHOCTID MUPOBO33PEHUS,
COOMBEMCMEYIOUe20 COBPEMEHHOMY
VPOBHIO paA38UMUSL HAYKU U 0OUEeCTNBEHHOT
NPAKMuK, OCHOBAHHO20 HA OUANIOZe
KVAbIMYD, CROCOOCMBYIOUe20 0CO3HANUIO
€80€20 Mecma 6 NOIUKYIbIMYPHOM Mupe, -
COBEPUIEHCMBOBARUE A3bIKOGOUL U
YUMAMENbCKOU KYIbMYpbl KAK CPpedcmed
83aUMOO0eUCcmBUs MeHcOy TH00bMU U
HO3HAHUSL MUPA,; - OCO3HAHUE YEeHHOCTU
HAYYHOU 0esimebHOCMU, 20MOSHOCHLb
0CYWecmanams npoeKmHyIo u
uccned08amenbCekyio 0esimenbHoCb
uHOusUOyanvHo u 6 epynne, Osnadenue
VHUBEPCAbHBIMU Y4eOHbIMU
NO3HABAMENbHLIMU OCUCTNBUAMU. 8)
paboma c ungopmayuet. - 61a0ems
HAGLIKAMU NOLYYEHUsE UHOPpMAYUL U3
UCMOYHUKO8 PA3HBIX MUNOE,
CAMOCMOSIMENbHO OCYWECNETIAMb NOUCK,
AHAIU3, CUCEMAMU3AYUIO U
uHmepnpemayuio UHGOPMayuy pa3iuyHsIx
61006 U popm npedcmasienus; -
€030a6amv MEKCMbl 8 PA3IUYHBIX
Gopmamax ¢ yuemom Ha3HAYEHUs
uHgopmayuu u yenesol ayoumopuu,
8bIOUPAsT ONMUMATILHYIO (DOPMY
npeocmagienus u GU3yaiu3ayuu; -
OYeHusams 00CnOBEPHOCHIb,
JlecUmuUMHOCmb UuHopmayuu, ee
coomeememeue npagosbiM U MOPALbHO-
IMUUECKUM HOPMAM, - UCHOTb306AMb
cpedcmea uHEPOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX MEXHON02ULL 6
peueHuu KOCHUMUGHbIX,
KOMMYHUKAMUBHBIX U OP2AHUZAYUOHHBIX
3a0au ¢ cobnodenuem mpebosamull
9P2OHOMUKU, MEXHUKU De30NACHOCMU,
2uzueHbl, pecypcochepescerust, Npagoguix u
IMUUECKUX HOPM, HOPM UHDOPMAYUOHHOT
b6e3zonacHocmu;

611a0emb HABBIKAMU PACHO3ZHABAHUSL U
3auumol UHGOPMaYUU, UHBOPMAYUOHHOU

- YMemb NAaHUPOBAmb U 8bINOIHAMbG XUMUYECKUT
9KCnepumenm (npeepawyenus Op2aHuieckux eeuecms
npu Hazpeeanull, NOIyYeHue SIMULeHa U U3yyeHue e2o
ceoticms, KauecmeenHble peakyuu Ha anb0ecuobl,
KpaxmaJ, YKCYCHYI0 KUCTIOMY, OeHamypayus 6eikos
npu HA2peeanull, ysemHule peaxKyuu OeiKos;
npo8ooUmMb peaxyuu UOHHO20 0OMeHa, Onpeodeisamy
cpedy BOOHbIX pACMBOPO8, KAYeCMBEHHbIE PeaKyu Ha
cynvgpam-, KapOboHam- u X10PUOAHUOHBL, HA KAMUOH
AMMOMUSA, peuams IKCHEPUMEHMANbHbIE 3a0a4u NO
memam "Memannwvr" u "Hememanner") ¢
COOMBEMCMEUU C NPABULAMU TNEXHUKY DE30NACHOCU
npu obpawjenuu ¢ sewjecmeamu u 1a60pamopHvim
000pydosanuem; npedcmasiams pesyibmanmol
XUMUYECKO20 IKCHepUMenma & popme 3anucu
VpasHeHuli cooOmeemcmeyIomux peaxyuti u
Popmyauposams 661860061 HA OCHOBE IMUX
Pe3yIbmamos; - ymems aHaIu3uposams XuMuieckyo
uHpopmayuio, NOIyHAEMYIO U3 PAZHLIX UCMOYHUKOB
(cpedcme maccosoul ungopmayuu, cemv Unmeprnem u
opyeue); - 1a0emsb OCHOBHBIMU MEMOOAMU HAYYHO2O0
NO3HAHUA BEUWECTNE U XUMUYECKUX SGNEHUL
(Habnr0Oenue, usmepeHue, IKCHePUMEH,
Mooenupoganue), - ymems HPo8OOUMb paciemsvl no
XuMuyeckum opmyaam u ypagHeHUsM XuUMU4ecKux
peaxyuil ¢ UCNONbL308AHUEM PUIULECKUX BENUYUH,
Xapaxmepusylouux euecmsa ¢ KOIUYeCmeeHHou
CMOPOHDBI: MACCH, 00beMa (HOPMATbHBIE YCA0BUL)
2a306, KOIUYECmEad 6eujecmed; UcnoIb306ams
cucmeMmHule XumuiecKue 3Hanus 0 NPUHAMUS
peuteHull 8 KOHKPEeMHbIX JICUSHEHHBIX CUMYAYUSX,
CBA3AHHBIX C BEWECMBAMU U UX NPUMEHEHUEM,
YyMenb camocmosimenbHo NAAHUPOBAMb U NPOGOOUNL
XUMUYECKUL SKCnepumenm (noiyuenue u usyuenue
CBOUCME HEOP2AHUUECKUX U OP2AHUYECKUX Gelecms,
KauecmeeHHbvle peakyuu yenego00po008 pasiuiHblX
KACCO8 U KUCTOPOOCOOPHCAUWUX OPSAHULECKUX
eeujecmes, peutenue IKCHePUMEHMANbHBIX 3a0ay no
DPACNO3HABAHUIO HEOP2AHUYECKUX U OP2AHUYECKUX
seugecms) ¢ coonv0enuem npasui 6e30nacHo2o
o0bpawjenus ¢ gewjecmseamu U 1abopamopHbim
000py008anuem, Gopmyauposams yeau Uccie008aHus,
npedocmasnams 8 pasiuiHol opme pe3yibmanbl
9KCHEPUMEHMA, AHATUIUPOBAMb U OYEHUBAMb UX




bezonacnocmu JuYHocmu,

00CMOBEPHOCHIL, - YMEMb OCYYECEIAb
YeneHanpasieHHblil NOUCK XUMUYECKOU upopmayuu 6
DABIUYHBIX UCOYHUKAX (HAYYHAS U YYUeOHOHAYUHAS
aumepamypd, cpeocmaa Maccosol unghopmayuu, cems
Humepnem u opyaue), Kpumuiecku aHaIu3uposams
XUMUYECKYIO UHpopMayuio, nepepadamuléams ee u
UCNONb308aMb 6 COOMEEMCMEUU C NOCMABIEHHOT
yuebHol 3adauell, - 61ademb CUCMEMOU 3HAHUL O
MEMoOax HAYYHO20 NOZHAHUS A6LeHUI NPUPOObI,
UCNOb3YEMbIX 8 eCIMECHEEHHBIX HAYKAX U YMEHUAMU
NPUMEHSMb IMU 3HAHUS NPU IKCNEPUMEHMATILHOM
uccnedo8anuu eeuecms u Ojisk 06bCHeHUs
XUMUHECKUX S6/IeHUTL, UMEIOWUX MeCo 6 NPUpooe
NPAKMUYECKOU OeSIMEeNbHOCIU YCI0BEKA U 8
NOBCEOHEBHOL HCUSHIUL;

OK o4, Dppexmusno
63aUMO0€UCMB06aNb
u pabomamo 8
KOJUIeKmuee u

- 20MOBHOCHIb K CAMOPA3EUMUIO,
CamMocmosimenbHOCmu u
Camoonpeoenenulo; -081a0eHue HagbIKamu
VUeOHO-UCCIeD08AMENLCKOLL, NPOEKMHOU U
coyuanvhou desmenvhocmu, Osnadenue
VHUBEPCAbHBIMU KOMMYHUKATMUSHBIMU
Oelicmsusamu: 6) coemecmuas
0esAmenbHOCb!

HOHUMAMb U UCHOTb306AMb NPEUMYUeCMEd
KOMAHOHOU U UHOUBUOYAILHOU padOmbl; -
APUHUMAMb YelU COBMECHHOU
OesimenbHOCMU, OP2AHU308bIEANTb U
KOOPOUHUPOBAMb Oelicsus no ee
O00CMUIICEHUIO: COCMABISIMb NILAH
Oeticmeuil, pacnpeoeisims poiu C Y4emom
MHEeHUU Y4ACMHUKO8 00CyHciamp
pe3yibmamyl COBMECHOU pabomol, -
KOOPOUHUPOBAMb U 6bINOJHAMb PAOOMY 6
VCIOBUSIX PEAIbHOZ0, BUPMYATbHO20 U

- yMemb NIaHUpO8AmMd U 8bINOIHAMNG XUMUYECKUU
9KCnepuMenm (npespaujeHuss OpeaHU4ecKux geujecmes
npu HASpesaHuu, NoIyYeHue SMUieHd U usyueHue e2o
ce0ticms, KauecmeeHHble peakyuu Ha aib0e2uobl,
KpaxmaJ, YKCYCHYIO KUCTIOMY, OeHamypayus 0eikos
npu HAzpeeanull, ysemHule peaKyuu OeiKos;
nposooUmMb peaxkyuu UOHHO20 0OMeHA, ONPedensamy
cpedy 800HBIX pACMBOPO8, KAUeCmeeHHble peaKyuu Ha
cynoham-, KapbOHaAm- u XA0PUOAHUOHDL, HA KATMUOH
AMMOHUS, peuams SKCnepUMeHMaibHble 3a0a4u no
memam "Memannwvr" u "Hememannwi") 6
coomeemcmeuy ¢ NPAsUIAMY MeXHUKU Oe30naACHOCmU
npu obpaujeHuu ¢ geujecmeamu u 1abopamopHsim
000py008aHuemM; NPeOCmasisimg pe3yibmanmsl
XUMUYECKO20 IKCHEePUMEHMA 8 hopme 3anucu
YPasHeHUll COOMBemMcmayIoWux peakyuii u
Gopmynuposams 8b1600bl HA OCHOBE IMUX
PE3VIbMamos; -ymems CAMOCMOAMENbHO

Komamnoe N .
KOMOUHUPOBAHHO20 83AUMOOECEUs, - RAGHUPOBAMY U NPOBOOUMb XUMUYECKUL
ocywjecmenams HO3UMueHoe 9KCnepumenm (noayuenue u uyieHue ceoucma
cmpamezuieckoe nogeoeHue 8 pasiuiHblx Heop2aHuieckux u OpeaHu4ecKux aewecms,
CUMYayusix, nposeisims Meopuecmeao u KauecmeeHHble peakyuul yene8o00po008 Pa3nuiHbIX
8000padicenue, Oblmb UHUYUATNUGHBLM KIACCO8 U KUCLOPOOCOOEPICAUUX OPSAHUYECKUX
Osnadenue yYHUBEPCATbHIMIU sewjecme, peuleHue IKCNEPUMEHMATbHBIX 3a0ay NOo
PecyIsMusHbIMU 0eliCMEUAMU. 2) RPUHAMUE | PACNO3HABAHUIO HEOPSAHUYECKUX U OP2AHUYECKUX
cebs u Opyeux ar0oell: - NPUHUMAMb sewecms) ¢ cobnooenuem npasui 6e30naAcHo20
MOMUBLL U apeyMeHmbvl Opyux ooel npu obpawenus ¢ geugecmeamu u 1abopamopHbim
ananuze pe3yibmamos OesmenbHOCmu, - 060pydosanuem, QopmyIuposams yeau uccie0o8anus,
NPpU3HABAMb C80€ NPABO U NPABO OPy2uX npedoCcmasnamy 8 pasnuiHol hopme pes3yibmanbvl
nodell Ha owudKU, - pa3gueamy 9KCNepuMeHma, AHATU3UPOsaAmMs U OYEHUBAMb UX
CNOCOOHOCIb ROHUMATNG MUD C NOZUYUU 00CMOBePHOCIb,
0py2020 uenogeka,

OK 7. B obnacmu sxonoeuneckozco 6ochumanus: - | - chopmuposams npeocmasieHus: 0 XumMuieckoll

Cooeiicmsosams CPHOPMUPOBAHHOCHIL IKONOSUHECKOT cocmasnawuell eCmecmeeHHOHAYYHOU KAPmMUuHbl

COXpaHeHuro KYbMmypbl, NOHUMAHUE GIUAHUS COYUATbHO- | MUPA, POU XUMUU 8 NOSHAHUU AGTEHUL NPUPOObL, 8

OKpydIcaroujelt cpedsl, | IKOHOMUYECKUX NPOYECCO8 HA COCMOAHUE DOPMUPOBAHUY MbIUUTIEHUS U KYIbINYPbL TUYHOCU, €e

pecypcocbepesicenuio, | nNpUpPOOHOU U COYUATILHOU CPeObl, @DYHKYUOHANBHOU 2PAMOMHOCMU, He0OX00UMOU 015

NPUMEHSIMb 3HAHUSL
00 uzmernenuu
KAUMama, npuHyunsl

0co3Hanue 2106a1bHO20 Xapakmepa
9IKONOSUYECKUX NPOOIEM; - NIAHUPOBAHUE U
ocywecmanenue 0elucmsuii 8 OKpydcaiouell

Peenust NPAKMUYECKUX 3a0ay U IKOI02UYECKU
000CHOBANHO20 OMHOUIEHUSL K CBOEM) 300POGbIO U
npupooHoll cpede; - ymems cob00ams npasula

bepesrcnugozo cpede Ha OCHOBe 3HaAHUA Yeell KON0SUMECKU YeTlecO00pa3H020 NOBeOeHUst 8 ObIMY U
npousgoocmea, VCMOUUUBO20 PA3GUMUSL YeTI08EUECTEd, MPYO0BOUL OesIMENbHOCHU 6 YETISAX COXPAHEHUS CB0E20
aghghexmuasno akmuenoe Henpusmue oeticmaeutl, 300P08bsL U OKPYIHCAIOWel NPUPOOHOU CPeObl,
deticmeosamy 6 NPUHOCAWUX 8De0 OKpYdicaloujell cpede; - YUUMBLBATb ONACHOCTb B030€UCBUSL HA JICUBbLE
Upe36bIUAHbIX VMeHUue NPOZHO3UPOBAMb Op2anu3Mbl ONPEOeIeHHbIX GeUjeCms, NOHUMASL CMbICL
cumyayusix HeOIA2ONPUSMHbIE IKOIOSUYECKUE nokazameist npedeibHol QONYCMUMOU KOHYEHMPAYUil

8




nocaedcmeust NPeoOnPUHUMAEMbIX
oelicmsuil, npedomepaujams ux, -
pacuupenue onvima 0esimerbHOCmu
9KONOSUYECKOU HANPABIEHHOCIU, -
081a0eHIe HABbIKAMU YUeOHO-
ucc1e008amenbCKoll, NPOEKMHOU U
COYUATLHOTL 0esIMENbHOCMU;

- yMemb NPOSHO3UPOBANb, AHATUSUPOBATNb U
OYeHU8ams ¢ NO3UYULL IKOA02UYECKOll Oe30naACHOCIU
nocnedcmeusi 6ulMo8oU U NPOU3BOO0CMEEHHOU
0esAmenbHOCMU Yel08eKd, CEA3AHHOU ¢ nepepadbomKoll
seujecmea; UCNOIb306aMmb NOJYYEeHHbIe SHAHUS OIS
RPUHAMUSL 2DAMOMHBIX PeuleHuli npobnem 8
CUMYAYUSAX, CEAZAHHBIX C XUMUELL, - YMemb
0CO3HABAMb ONACHOCHL 6030€UCMBUA HA HCUBHLE
Op2aHU3Mbl ONpedeseHHbIX 8eujecms, NOHUMAS CMBICT
noxasameis npeodenbHoll OONYCIMUMOU KOHYeHmpayuu,
U NOACHAMb HA NPUMEPAX CHOCODbI YMEHbUIEHUS U
npedomspaujeHus ux peoHo20 8030eticmaus Ha
Op2aHU3M Henosexa.

IIpodeccuonaibHblie
KOMIIeTeHIuH

ILnanupyemsl

e pe3yJabTaThbl 00y4eHust

O6mue

O6mue

Brademwv pabomoti no gpopmuposanuto u
peanuzayuu nPoSpamMm 300p0802o 06pasa
JHCUZHU, 8 MOM YUCTIe NPOSPAMM CHUIICEHUS
nompebnenus aiko2oasa u mabaka,

Coomeemcmeue no020mogIeHHbIX UHPOPMAYUOHHO-
A2UMAYUOHHBIX MAMEPUATOE OISl HACENCHUs
mpeboBaHUAM K OQOPMICHUIO U COOPIAHCAHUIO
Ccpeodcma 2USUeHUeCK020 00YUeHUs.

npedynpesicoenust u 6opvowvl ¢
HeMeOUYUuHCKUM nompeobienuem
HAPKOMUYECKUX CPeOCME U NCUXOMPONHBIX
seujecms

Ymemo popmuposams obwecmeentoe
MHEHUe 8 NOb3Y 300P08020 06PA3A HCU3HU
U MOMUBUPOBANb NAYUEHIMOS HA BeOCHUe
300p08020 00paA3a HCUSHU,
Hngpopmuposamv nacenenue o npoepammax
CHUDICEHUSL 8eCd, NOMPeOIeHUst AIKO20sL U
mabaxa, npedynpexcoerus u 6opvobl ¢
HeMeOUYUuHCKUM nompeobienuem
HAPKOMUYECKUX CPeOCmE U NCUXOMPONHBIX
seujecms

3uame npunyunsl 300po8o2o obpaza
JHCUBHU, OCHOBbL COXPAHEHUSL U YKPENIeHUS.
300p06bsL;

gaxmopul, cnocobcmayiowue COXpaHeHuio
300p06bsL;

@opmbl u MemoOovl pabomet no
Gopmuposanuro 300p068020 0OPA3A HCU3HIU,
npospammul 300p08020 0OPA3A HCUZHU, 6
MOM YUCILe NPO2PAMMbL, HANPAGIICHHbLE HA
CHUDICEHUE 8eCd, CHUICEHUe NOMPeDeHUs
anxoeosn u mabaka, npedynpexlcoeHue u
60pb0dY ¢ HemeUYUHCKUM nompeodieHuem
HAPKOMUYECKUX CPeOCmE U NCUXOMPONHBIX
seujecms

IIK 3,
Iponazcanouposams
300p0o8blll 00pas
HCUZHU

B pe3ynbrare ocBoeHMsI mporpamMmbl y4eOHOTO MpeaMeTa pealu3yercs MporpaMMma BOCIIUTAHUSA,
HanpasJeHHas Ha (GOPMUPOBAHUE CIEAYIOMINUX JUYHOCTHBIX pe3ynbTaToB (JIP):

JInyHOCTHBIE Pe3yJabTaThl peajM3aliu NPOrpaMMbl BOCIMTAHUS (OecKpunmopbt) Konut
pe3yJbTaToB

Oco3HaronMid NPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKAa; YBAXKAIOIIMK COOCTBEHHYIO M UYKYIO 1P
YHHUKQJIFHOCTD B PAa3JIMYHBIX CUTYaIHsX, BO BCeX (opMax M BHIax IS TEILHOCTH. o7
[ToHnMaromuii CymHOCTh ¥ COMANBHYIO 3HAYMMOCTh CBOEH Oymymieil npodeccun, NposSBISIONMN K Hel TP 4
YCTOIUUBBINA HHTEPEC.
Ymerommit  3¢QekTuBHO paboTaTb B KOJJIGKTHMBE, OOMIATBCSI C  KOJUIETAMH, PYKOBOJICTBOM, 1P
HOTPEOUTEISIMU. 19
CaMOCTOSITeNIbHBIN ¥ OTBETCTBEHHBI B NPHHATHM PEUIEHHH BO BCeX cdepax CBOEH JesATENHHOCTH, 1P
TOTOBBIH K MCHOJIHEHHIO Pa3HOOOPa3HbIX COIMAIBHBIX poJiel, BOCTpeOOBaHHBIX OM3HECOM, OOIIECTBOM M 20




rOCYIapCTBOM.

st SNYXUX, Cﬂa600ﬂb1mamux, N030HO02NOXUUX o6ytta10u;uxwz

CrnocoOHOCTh K COIIMAJIbHOM ajJanTaiud Hu HUHTErpanuu B OGIIICCTBC, B TOM 4YHCJIC TIpU peainu3aluu

BO3MOYKHOCTEH KOMMYHHUKAIIMH Ha OCHOBE CIIOBECHOI pedun (BKIIOUYasi yCTHYI0O KOMMYHHUKAIIHIO), a TaKXKe, JIP(A) o1
IIpH KEJTAaHWHU, KOMMYHHUKAIIMM HA OCHOBE JKECTOBOM PEUH C JIHIIAMHU, HMEIOIIMMH HapyLICHHUs CIIyXa.

01 00YHAIOWUXCS C HAPYWEHUAMU ONOPHO-08USAMENbHO20 annapama
Bnanenne  HaBBIKAMH ~ NIPOCTPAHCTBEHHOH W COLMANbHO-OBITOBOH  OPHEHTHPOBKH;  YMCHHE
CaMOCTOSITENIFHO M 0€30MacHO TepelBUraThCsi B 3HAKOMOM UM HE3HAKOMOM IIPOCTPAaHCTBE C JIP(A) o2
WCIIOJIb30BaHHEM CHENHAIPHOTO 000PYI0BAHHS
CriocoOHOCTP K OCMBICIICHHIO W TU(QEepeHIINaui KapTHHBI MHpa, €€ BPEMEHHO-TIPOCTPAaHCTBEHHON TIP(A) o5
OpTaHM3aIyN
CnocoOGHOCTP K OCMBICIICHHIO COLMANLHOTO ~ OKPY)KCHUA, CBOCTO MECTa B HEM, NPHHATHE TIP(A) o4
COOTBETCTBYIOIINX BO3PAcTy IIEHHOCTEH 1 CONMAIBHBIX pOJIeH

01 06YHAIOWUXCA C PACCMPONICIBAMU AYMUCIUYECKO20 CREKMPA

(opMHpOBaHHE yMEHHS CIEIOBAaTh OTPAOOTAHHON CHCTEME IPAaBWJ NOBEICHUS W B3aMMOJCHCTBHUS B JIP(A)
NPUBBIYHBIX OBITOBBIX, YUCOHBIX U COLMATIBHBIX CUTYalUsX, Y/IepPKUBATh I'PaHUIIbI B3aUMOACHCTBUS 05
3HaHME CBOMX IIPEANOYTEHNH (orpaHryeHuil) B ObITOBOH chepe u chepe HHTepecoB JIP(A) o6
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2. CTPYKTYPA U COAEPKXAHUE YYEBHOI'O ITIPE/IMETA

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOI padoThl

Buj yueOHoii padoThl

O0beM yacoB

MaxkcuMaJibHasi ydeOHasi Harpy3Ka (Bcero) 144
Bcero ¢ npenogaBareJsiem: 144
B TOM YHCJIC:
1.OcHOBHOE cozlepKaHNe
-meopemuueckoe 0byyeHue 57
-npakmuyecKue 3aHsAmus 39
-1abopamopivie pabomol 23
2.IlpodeccrnoHaIbHO OPUEHTUPOBAHHOE COJICPIKAHHE
-meopemuieckoe o0yueHue 15
-NPAKMUYECKUe 3aHAmus 5
-1ab60pamopmvle pabomul 1
3. Atrecranus
-npomesxcymounas ammecmayus J[®@IIA (1 cemecmp) 2
-npomedCcymounas ammecmayus 8 ghopme oughgepenyuposanrozo 3avema 9

(Il cemecmp)
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2.2. TemaTuyeckuii IJIaH U cogep:xanue yueonoro npeamera OYIL07 (I1) XUMUSA

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. OsHakomaeHue cmyoewmos ¢ Qopmamu meKywei U HPOMEICYMOYHOU ammecmayuu, OCHOGHOU U
OCHOBHBIC IIOHSTHS OONOIHUMENbHOU  IUMepamypot.  no Kypcy OUCYURIUHbL U NPOGeOeHUe UHCMPYKMAXNCA NO  MeXHUKe
XHUMHHM 1 3aKOHBI XuMun, | 0€30nacrocmit,
BaleHTHOCTD. Copepxxanue yueOHOro MaTepuaJia:
Hayunbie MeToAbl Hccae0BaHUSI XMMHUYECKHX BEILIECTB U IMpeBpaleHuil. Ponb xumudeckoro
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. Xumudeckuid anemeHt. Asuiorponus. [IpocTeie W CIIOXKHBIE BEIIECTBA.
KauecTBeHHBI# W KOJMYECTBEHHBIM COCTaB BEIIECTB. XUMHYECKHE 3HAKU U (QOPMYIIBL
OTHOCHUTENBHBIE aTOMHAs W MOJIEKYJsipHas Macchl. KommuectBo BemiectBa. CTEXHOMETpHSI.
3aKOH COXpaHEHHs MacChl BELIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJISPHOM
CTPYKTYphl. 3aKOH ABOTaJipo U cieAcTBUs U3 Hero. Artom. M3orombl. ATOMHBIE OpOUTANIH S-,
P-3JIEMEHTHI.
Tema 1.2. Copnepxxanue yueOHOro MaTepuaJia:
[Tepuonuyeckuit 3aKoH, BanentHocTs. OCHOBHBIE 3aKOHBI XMMHUH. lleproauueckuil 3aKoH, MepuoguvecKas CUCTeMa 5 OK 41 JTPLJTP(A)
nepuoanyeckas cucrema | .M. MenaeneeBa. Teopust ctpoeHus aToma. e '
.M. Menneneera
Tema 1.3. Copnepxxanue yueOHOro MaTepuaJia:
Teopus ctpoenus aroma. | OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB MEPEXOJHBIX 3JIEMEHTOB. Mojaenu
cTpoeHusi atroma. Snpo u HyKJIOHBI. Hykmmasl m u30TOmbl. DNeKTpoH. Jlyaqus3M aieKTpoHa.
KBanToBble umcna. ATomHas opOurtanb. PacrnpeneneHue 53IEKTPOHOB IO OpOUTAsAM.
DJeKTpoHHasT KOHQUTypamus aTtoMa. BameHTHbIe 37eKTpoHbl. OCHOBHOE M BO30YXKICHHBIC
COCTOSIHUS aTOMOB. [leproauueckuil 3aKOH MEPUOAMYECKON CHCTEMbl XMMUYECKHUX 3JIEMEHTOB
2 OK o1— JIP,,JIP(A),

.. MenneneeBa. OtkpsiTiie Ilepmoandeckoro 3akona. [Ipenmochuikv: HaKOIUICHHE
¢akTonornueckoro marepuana, paborel mnpeamectBeHHUKoB (M.B. JleGepeitnepa, A.D.
[Mankyprya, JIx.A. Heronennca, JI.IO. Meitepa), che3n xumukoB B Kapicpys, TUYHOCTHBIE
kauectBa JI.MI. MenneneeBa. Otkpeitue JI.MI. MenneneeBbim Ilepuoauyeckoro 3akoHa.
[lepuoanueckuii 3akoH U cTpoeHue aroma. M3otomnbl. COBpeMEHHOE MOHSATHE XHUMHUYECKOTO
asieMeHTa. 3akoHoMepHOCTh I'.Mo3iu. Teopus ctpoeHus aroma
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Tema 1.4.
BzanmopeiicTBre aTtoma,
o0Opa3oBaHKE CBSI3H,
OCHOBHBIC TPYIITIBI
XUMHYECKOM CBS3H

Copnepxxanue yueOHOro MaTepuaJia:

Monexkynsl U xumudeckas cBsi3b. KoBaJleHTHas CBs3b, €€ Pa3sHOBUJIHOCTH U MEXAaHU3MBI
oOpa3oBaHMs.  XapakTEpUCTUKU  KOBAJIEHTHOM  cBA3UM. KOMIUIEKCHBIE  COEAMHEHHS.
OneKkTpooTpulaTeabHOCTb. CTENeHb OKUCIEHUS M BaJEHTHOCTb. [ 'MOpuan3anus aTOMHBIX
opoutaneit. IlpocrpancTtBennoe crpoenue MmoJiekyi. IlonspHocts Monexkyn. MoHHas cBs3b.
Karnonsl u anuoHbl. Mertammyeckas cBa3b. BogoponmHas cBsi3b. MeXMOIEKyIIsIpHbIE
B3auMozeucTBusa. EnuHasg npupona xuMmuueckux csased. KosanentHas cBssb. Ilonstue o
XUMHUYECKON CBSI3U. THIIBI XMMHYECKHMX CBS3€H: KOBAJICHTHAs, WOHHAs, METaJUINYECKas U
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 MIPEACTABICHUS O CTPOCHUU TBEPABIX, KUIKUX U
ra3oo0pasHbix BemecTB. [lpuymHBl MHOrOOOpa3Wsi BEMIECTB: HM30MEpHUs, T'OMOJIOTHS,
amnorponusi, u3otonus. Krnaccupukanus u HOMEHKIATypa HEOPTaHUYECKUX U OPraHUYEeCKHUX
BEIECTB. SIBIEHMsA, MNPOUCXOIAIIME IIpU  PACTBOPEHUHM  BELIECTB -  Pa3pyLICHHE
KPUCTAIIMYECKON pemieTku, auddys3us, Aucconuanus, ruaparanus. YucTele BellecTBa U
cMmecu. [lucnepcusle cuctemsl. Kosutonuaeie cuctemsl. Mctuaable pacTBopsl. PacTtBopeHne kak
¢bu3uKo-xuMHueckuii npouecc. TemoBble sBIEHUS NpU pacTBOpeHUH. CrocoObl BhIpaKEHUS
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 sMeKTpOIUTHUECKON Aucconuanuu. Jucconuanusi 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. Bomopoanslil nokaszarens. Cpeaa BOJHBIX pacTBOPOB JIEKTPOIUTOB. Peakiun oOMeHa B
BOJIHBIX PAaCTBOPAX AJIEKTPOIHUTOB. 30JIH, TENIH, TOHATHE O KAIJION1aX.
Tema 1.8. Copnepxanue y4eOHOro MaTepuaJia:

I'mpponus conen

XUMHYECKHE peakluu, UX KiIacCUPHUKalUs B HEOPraHWYECKOM M OpraHM4ecKod XHUMUHU.
3aKOHOMEPHOCTH TMPOTEKaHWsl XUMHUYECKuX peakiuil. TemnmoBble 3(QexTsr peakuuii.
Tepmoxumuueckue ypaBHeHUs. [loHsTHE 00 SHTAMBNIUU U SHTpONHU. DHeprus ['nb6bdca. 3akoH
I'ecca u ciencTBus U3 Hero. [{uccoumanus 3J€KTPOIUTOB B BOJAHBIX pacTBopax. CuibHBIE U
cnalple BJeKTpPONUTHL.  ['maponus3 kak oOMeHHbI mnporecc. HeoOpaTumbiil ruaponus
OpPraHMYECKHUX U HEOPTaHMUYECKUX COCIUHEHHUM U €0 3HAaYEHHUE B MPAKTUUECKOM AEATEIbHOCTU
yenoBeka. O0paTumMebIil Tuaposu3 cosieid. CtyneHuatsiil ruaponn3. [IpakTnueckoe 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:

XUMHUYECKUE PEaKLWH, MX KiIaccu(ukanus B HEOPraHWYECKOW M OpPraHUYECKOH XHMUHU.
3aKOHOMEPHOCTH IPOTEKaHWsl XUMHUYECKHX peakiuil. TemnoBble 3(QexTsl peakuuil.
Tepmoxumuueckue ypaBHeHus. [loHsTHE 00 SHTANBIHMU M SHTponuU. DHeprus ['mbdoca. 3akon
I'ecca n cnenctBus u3 Hero. Kiaccudukanus XMMHYECKHX peaklMid B HEOPraHUYECKOH M
OpraHu4eckoil xumuu. Peaknuu HMOHHOTO OOMeHa B BOJHBIX pacTBopax. Cpena BOTHBIX
pacTBOpPOB: KHCHas, HelTpaibHas, wienouyHas. Bonoponuelii mokaszarens (pH) pactBopa.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus. BoccranoBurenn u
okucnureny. OKHUCIEHHWE M BOCCTAaHOBJICHHE. BaKHeWIIME OKHUCIUTENIM 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 MaTepuaJia:

CKOpOCTh peakilid, €€ 3aBHCHMOCTh OT Pa3IMuYHBIX (PAaKTOpOB. 3aKOH ACHCTBYIOUIMX Macc.
DONeMEeHTapHbIE U CIIOKHBIE peakuuu. Mexanusm peakuuu. DHeprus axtuBauuu. Karamus u
KaTajan3aTopbl. 00PaTUMOCTh PEaKIMidi. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHHUS.
DneKkTponn3 pacTBOpoB U pactuiaBoB. [Ipunnumn Jle Hlarense.

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
HEMETAJLIOB. A30T U €r0
COEIMHEHNS

HTtorosoe 3ansarue

Copnepxanue y4eOHOro MaTepuaJa:

Knaccudukanus HeopraHudeckux CcoelWHEHuH. XapakTepHble XHUMHUYECKHE CBOMCTBa
METAJIJIOB, HEMETAJUIOB M OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEeIMHEHui. Bonopon.
N3otonbr Bogopoaa. CoenuHeHus BOAOPOaa ¢ MeTallaMu M Hemetaiamu. Boma. Tlepokcun
Bozopoa. ['amorensl. ["anorenoBonopoasl. I'anorennel. Kucnoponcoaep-xaiiie coeiMHEHNS
xyopa. Kucnopoa. Oxcuasl u nepokcuabl. O30H. Cepa. CepoBomopon u cynb@uabl. OKcHUIbI
ceppl. CepHuctas M cepHas KUCIOTBI M HX COJH. Hewmerannel. OxucnurensHo-
BOCCTAaHOBUTENIbHBIE CBOICTBA THUMHMYHBIX HeMeTaiioB. OOIas XapakTepUCTHKA 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, OJYYCHHE U CBOMCTBA. HemeTaibl.

Tema 1.15.

OOm1ast XxapaKTepUCTHKA
HemetaimoB. @ochop u
€ro COCTMHCHUS

Conep:xanue y4eOHOro MaTepuaJjia:
®dochop u ero coequnenus. DochopHas kucioTa u ee cBocTBO. CBolcTBa coselt 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 yriepoaa U KpeMHUS C TOUYKH 3PEHUS 3JIEKTPOHHOTO CTPOEHUS U
IIOJIOXKEHUS B IIEPUOANYECKON CUCTEME.

OKgz— JIP2,JIP(A);

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

[Toarpymnmna yriepona. OO0miass xapakTepucTUKa HeMeTalioB. A30T U ¢ochop B CpaBHEHUH XUMHUYECKHX CBOWCTB.

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.

Conep:xanue yueOHOro MaTepuaJia’
[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 MaTepuaJja:

MeTtamibl. DIEKTPOXUMHYECKUN sl HANPSDKEHHH MeTayutoB. OOImme crocoObl MOTy4YeHUs
meTansoB. [lonartue o koppo3uu MmeramioB. CrocoObl 3alUThl OT KOPpPO3WU. MeTaisl.
[Tonoxenne metammoB B Ilepuoamdeckoil cucteMe W OCOOCHHOCTH CTPOEHHUS MX aTOMOB.
[IpocTeie BemiecTBa — METAJIbI: CTPOCHUE KPUCTAJUIOB U METAJUIMYECKAs XMMHUYECKasi CBS3b.
OO6mue ¢pu3nvIecKrne CBOMCTBA METAJIJIOB U UX BOCCTAHOBUTEIBHBIE CBOMCTBA: B3aUMOJICHCTBIE
¢ HeMeTayiaMu (KHUCJIOPOJIOM, TaJoreHaMH, Cepoil, a30TOM, BOJOPOJIOM), BOJOW, KUCIOTaMH,
pacTBOpaMH COJieH, OPraHMYECKMMHU BEIIeCTBAMH (CIHpPTaMH, TaJOreHAJIKaHaMHU, (EeHOIOoM,
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 (u3nueckre CBONCTBA METAJIJIOB U UX BOCCTAHOBUTEIbHBIC CBOIMCTBA: B3aUMO/ICHCTBHE
C HeMeTaJylaMu (KUCJIOpPOJOM, rajoreHaMu, Cepoi, a30TOM, BOJIOPOJOM), BOJOW, KUCIOTAMH,
pacTBOpamMH CoOJIei, OpraHMYeCKUMHU BeUIeCTBaMH (CHUpPTaMH, TajoreHalikaHamu, (HEeHOIIOM,
KHCJIOTaMU), co MmenodyamMu. OKCHUIBI U THAPOKCUIBI METAUIOB. 3aBUCHMOCTh CBOWMCTB 3THX
COCIMHEHUN OT CTENEHEH OKHUCIEHHS METAJJIOB. 3HAYCHUE METAUIOB B IPHUPOAEC U KU3ZHU
oprauu3moB. Koppo3us  meramnoB. [lonstue  koppo3uu. XHUMHYECKAass  KOPPO3HSL.
OnekTpoxumuueckass Koppo3us. CrocoObl 3allUThl METAIIOB OT KOPPO3UU. AJTIOMUHHI.
XapakTeprucTHKa ATFOMUHHS Ha OCHOBaHUU MOJIOKEHU B [leproinueckoi cucTteMe 3J1€EMEHTOB
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 COENMHEHHS TEpPEeXOJHbIX dieMeHToB. OOmmue crnocoos!
nonyueHuss wMetamioB. [lonstme o wmertamnypruu. CmnaBel (4epHble U LIBETHBIE).
XapakTepHuCcTUKa JIEMEHTOB MOOOYHBIX MOATPYII C TOUYKU 3PEHUSI AIEKTPOHHOTO CTPOEHUS U
MOJIOKEHUSI B TMEPUOIMYECKON cucTteMe. [IpOorHO3 XMMHUYECKHUX CBOMCTB. XapaKTepUCTHKA
JKejle3a ¢ TOYKH 3PEHUsS DJIEKTPOHHOTO CTPOCHUS W IOJIOKCHHS B IMEPUOTUICCKON CUCTEME.
[Tporuo3 xumudeckux cBOMCTB. KauecTBeHHBIE peakIMy Ha ABYXBaJCHTHOE M TPEXBAJICHTHOE
JKEeJe30.

OKgz— JIP2,JIP(A);

Tema 1.24.
Mertannst VI rpymnmsr
11000YHON MOATPYIIIHI.

IIpakTuyeckue 3ansaTus 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:
Mertasmibl MOOOYHBIX MOATPYMI. Meb U IUHK — 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 3a1a4u Ha MacCOBYIO JIOJIIO U HA MIPOIICHT BBIXOJA OT TEOPETHYECKOTO.

MAacCOBYIO JIOJIO U Ha 2 OKoy— JIP,,JIP(A),
MIPOLIEHT BBIXO/A OT
TEOPETUYECKOTO
Tema 1.28. Conep:kanue yueOHOro MarepuaJja:
Mertainst VI rpynmnst [lepexonnbie 37eMeHTHl (Menb, cepedpo, LUHK, PTYTh, XPOM, MapraHell, >elle30) U HX
MOOOYHOM MOATPYIIIHI. coenquHeHusi. KoOMIUIEKCHBIE COENMHEHUs MepeXOoAHbIX dyeMeHToB. OOmmue crnocoob!
7Keneso — cTtpoenue u nosyueHuss MetaioB. [lonstue o wMeramnypruu. ChnaBbl  (4epHbIE U LBETHBIE).
XUMHUYECKHUE CBOKCTBA XapakTepucTUKa AJIEMEHTOB MOOOYHBIX MOATPYIIN C TOYKU 3PEHUS AIEKTPOHHOTO CTPOSHUS U 2
IIOJIOXKEHUSI B NEPUOIMYECKON cucTteme. [IporHo3 XMMHYECKHX CBOMCTB. XapaIiTepI/ICTI/IKa OKgp— JTP,JTP(A),
JKene3a ¢ TOYKHM 3PEHUs AJIEKTPOHHOIO CTPOEHHUS U IOJIOKEHHUS B MEPUOJUYECKOU CHUCTEME.
[Tporno3 xumuueckux cBoicTB. KauecTBeHHbIE peakIMi Ha JBYXBaJEHTHOE U TPEXBAJIECHTHOE
JKENe30.
Tema 1.29. Copepxxanue yueOHOro MaTepuaJia:
[ToBTOpEHUE M [Ipomexxyrounas arrecrauus JPITA 2
00001IeHNE 3HAHUH.
Paznen 2. Opranuyeckasi XuMusi (23/27/15)
(15/5/1)
Tema 2.1. Osnaxomaenue cmyoenHmos ¢ opmamu meKyweli U NPOMEXCYMOYHOU ammecmayui, OCHOBHOU U
OCHOBHI)IC MOHATUS U OONOJIHUMENbHOU Jlumepamypoﬁ no Kypcy ()ucuunﬂunbz u npoeedeyue UHCMpyKmaxica no mexHuke bezonacrnocmu.
TeopHs CTPOEHHS! Copnepxanune y4eO0HOro MmarepuaJia: }
OpTaHMHeCKHX DONEeKTPOHHOE MPECTABIEHNE XMMHMUYECKON CBS3M B OpraHMYecKux coenuHeHusx I[Ipeamer
COCIUHEHHI. oprannueckoil xumuu. Krnaccudukamuss U HOMEHKIATypa OPTaHUYECKUX COCIMHEHMI.
XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHWYECKUX coenuHeHud. Teopus crpoeHus 2 OKos— JIP3,JIP(A),
oprannueckux coeauHeHuii A.M. BytnepoBa. Knaccudukanus opraHHYECKUX COEIMHEHMIA.
OCHOBBI HOMEHKJIATYpbl OpPraHMYECKHX BELIECTB THIbI XUMHYECKUX CBS3€H B OpPraHMYECKHUX
COEIMHEHMSAX M CHocoObl MX paspbiBa. Kimaccugukamus peakuuid B OpraHMYecKOd XHMHU.
CoBpeMeHHbIE MPEJICTaBICHUS O XHUMHYECKOM CTPOCHHUM OpPraHMYECKHX  BEIIECTB.
DIEKTPOHHOE NPEACTABICHUE XUMUYECKON CBA3M B OPraHUYECKUX COETMHEHUSX.
IIpogeccrnoHaIbHO OPHEHTUPOBAHHOE COACPKAHUE:
[Tonsitue o cyOctpate M peareHTe. Peakiuu OKUCIIEHUS U BOCCTaHOBJIEHUS OPraHUYECKUX 2 OKos— JIP3,JIP(A),
BEIECTB.
Tema 2.2. IIpakTuyeckoe 3anaTueNe 7:
OCHOBHBIE TOHATHUS U OCHOBHBIE TIOHATHSI W TEOPUSI CTPOCHUS OPraHUYECKUX COEAUHEHHI. OJIEKTPOHHOE 2 OKog— JIP3,JIP(A),

TEOPUs CTPOCHUS

MMPCACTAaBJICHHUC XUMHUYECKOM CBSI3HU B OpPTraHNYCCKUX COCAUHCHHUAX.
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OpraHUYECKUX
COETUHEHUN

Tema 2.3.
W3omepusi, mpaBuia
HAIKMCAHUS H30MEPOB

Copnepxxanue yueOHOro MaTepuaJia:

CrpykTypHass M INpPOCTPaHCTBEHHAss M30MepHs. THUIBI CBA3€H B MOJIEKYJaX OpPraHMYECKHX
BEIIIECTB M CIIOCOOBI MX Pa3phiBa. SIBICHUE U30MEPHH, €€ OCOOCHHOCTH U BUJBI: CTPYKTypHAas —
10 YIVIEPOJHOMY CKEJETY, [0 METY IOJIO)KEHHUS NBOWHOM CBSA3H, IPOCTPAHCTBEHHAS N30MEPHUS
WIA TEOMETPHYECKasi, MO0 MECTYy NOJOXKEeHUs (PyHKIMOHAIBHOW rpynmbl. Tumsl cBs3el B
MOJIEKYyJIaX OPraHWYECKHUX BEILECTB M CIIOCOOBI MX pa3pbiBa. THIBI peakluil B OpraHUYeCcKOM
XuMuHU. IOHHBIN U paAvKaIbHbI MEXaHU3MBbI peakiui. [IpaBuiia HanMcaHus U30MEPOB.

OKos— JIP3,JIP(A),

IIpodeccrnonabHO OPUEHTHPOBAHHOE COJAEPKAHME:
OO0BsICHEHHE XUMHUYECKUX SBJICHUH, IIPOUCXOIANINX B IPUPOJIE, OBITY M HAa IIPOU3BOJICTBE.

OKos— JIP3,JIP(A),

Tema 2.4.
W3omepust, mpaBuiia
HAIMCaHWs H30MEPOB

IIpakTuyeckoe 3ansaTue Ne 8:
N3omepusi, mpaBuIia HaIMCaHUS H30MEPOB.

OKos— JIP3,JIP(A),

Tema 2.5.
[Ipenenbubie
yIJ€BOJOPOBI.
N3omepns ankaHoB.
XHUMHUECKHE CBOMCTBA
MeTaHa

Coaep:xanue y4eOHOro MaTepuaJjia:

YrneBonopoapl: ankaHbl. 1'OMOJIOTMYECKUH psAX aJIKaHOB. XMMHYECKHME CBOMCTBA AJIKAHOB
[Ipumenenne u crocoObl MoOdydeHHUs ankaHoB. Llukimoankanel. V3omepusi ajKaHOB.
Oco0OeHHOCTh CTPYKTYpHOH H30MEpUM alikaHOB. HamncaHue BCEBO3MOXKHBIX H30MEPOB.
XUMUYECKUE CBOKMCTBA METAHA.

OKos— JIP3,JIP(A),

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
[Tomyuenue aneTuiieHa TUPOIU30M MeTaHa U KapOuaHbBIM criocoOoM. Peakiius monumepusanuu
BUHUJIXJIOPUA.

OKo4— JIP3,JIP(A),

Tema 2.6.
W3omepus ajakaHOB.

IIpakTuyeckoe 3ansiTue Ne 9:
[TpenensHbIE yriaeBo0pobl. MI3oMepus alKkaHOB.

OKo4— JIP3,JIP(A),

Tema 2.7.
XUMHUYECKHUE CBOMCTBA
METaHa.

IIpakTuyeckue 3anaTus Ne 10:
IIpenenbHbIE yrIeBOAOPOABI. XMMUYECKHE CBOWCTBA METAHA.

OKo4— JIP3,JIP(A)y

Tema 2.8.
Henpenenbusie
YTJIEBOJOPOBI.
N3omepus ankeHoB.
XHWMHYECKHE CBOMCTBA
ITHJIEHA

IIpakTnuyeckue 3ansaTus Ne 11:
Henpenensable yriaesogopossl. M3oMepus aakeHOB.

OKgqs— JIP3,JIP(A),

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME
Ornpenenenne BO3MOKHOCTEN MTPOTEKAaHN XUMUYECKNX TIPEBPALLEHUN B PA3JINYHBIX YCIOBHSIX.

OKo4— JIP3,JIP(A),

Tema 2.9.
XUMHYECKHE CBOMCTBA

IIpakTuyeckue 3ansaTus Ne 12:
HenpenenbHbie yrieBogopoapl. XMMHYECKHAE CBOMCTBA STHJICHA.

OKos— JTP3,JTP(A),
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OTHJICHA.

Tewma 2.10. IIpakTuyeckoe 3ansiTue Ne 13:
JIueHbl 1 Kay4dyK. YrneBoaopoabl: aJIKaJuEHbl: HAJIUYUE JIBYX IBOWHBIX CBSI3€M B LEIIH, sz — THOpuaAU3anms, OKy4— JIP3,JIP(A),
peaKIuu NpUcoeIMHEHNs, OTUMepHU3allis, NoJydyeHrne OyTaTueHOBOro KayuaykKa.
IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJlePKAHME:
[IpaBuno B.B.MapkoBuukoBa. Knaccudukanus n HazHadyeHue kaydykoB. Knaccubukamus u OKoq— JIP3,JIP(A),
Ha3Ha4yeHMe pe3uH. BynkaHusanus kaydyka.
Tema 2.11. IpakTnyeckue 3ansiTus Ne 14: OKos TIP3 JIP(A),
JIlueHbl 1 KaydyK. JIlveHbl 1 KaydyK.
Tema 2.12. IIpakTuyeckoe 3ansiTue Ne 15:
AJIKUHBI. YrneBonopoapl: ajnkuHbl. [ 'OMOJOrMYECKHH psi  AIKMHOB. XHUMHYECKHME CBOWCTBA H
IpUMEHEHUE anKuHOB. IIpumeHeHue wu mnosiyueHue apeHoB. IIpupojgHble HMCTOYHUKU OKg4— JIP3,JIP(A),
apoOMaTHYECKUX YIJIEBOJOPOJIOB. ApoMaTu3alusl ajJKaHOB M LMKJIOAJIKaHOB. AJIKWJIMPOBaHUE
OeHzora.
IIpodeccnoHanbHO OPMEHTHPOBAHHOE COJlePKAHME:
OcHOBHBIE HampaBleHUS TMPOMBILIUICHHON mepepaboTku mnpupogHoro rasza.llomyTHblit OKoy— JIP3,JIP(A);
HedTsIHOI ra3, ero nepepadboTka.
Tema 2.13. IIpakTuyeckue 3ansaTusa Ne 16: -
AJIKHMHBIL. AJIKHHBIL Ooy= JIPg, JIP(A):
Tema 2.14. IIpakTuyeckoe 3ansiTue Ne 17:

Apensl. benzon.

Yranesogoponsl: apeHbl. ['omosnornueckuit psifi apeHoB. XHMHUYECKHME CBOMCTBA AapEHOB.
IIpuMeHeHne 1 OoTy4eHUe apeHOoB.

OKo4— JIP3,JIP(A),

IMpodeccuoHaILHO OPHEHTHPOBAHHOE COJIEPKAHME:
Co0uroieHre MPpaBIT SKOJOTHYECKH TPAMOTHOTO MOBEJICHHS B OKPY)KAIOLICH Cpeie.

OKo4— JIP3,JIP(A),

Tema 2.15. IIpakTnyeckue 3ansaTus Ne 18:
bensoun. Tonyour. Apensl. benzoin. Tomyou. O~ TIP3, (AR
Tema 2.16. IMpakTunyeckue 3ansiTus:Ne 19:

IIpupoaHbIE HICTOUHUKHT

HpI/IpOIlHLIC HCTOYHHUKHU YTIJICBOJOPOIOB.

OKo4— JIP3,JIP(A),

YIJ1€BOAOPOAOB.
Tema 2.17. Copnepxanue y4eO0HOro MaTepuaJia:
Touyou. Tomyon. B3aumHOe BiIMSHHME aTOMOB. XHWMHUYECKHE CBOWCTBA KaK pe3yJjbTaT BIUSHUSA

ruapokcuinbHOi  rpynnel  [OH] Ha OeH301bpHOE KOJBIO; OEH30JBHOTO KOJbIlA Ha
TUAPOKCOTPYIIITY.

OKos— JIP3,JIP(A),

IIpogeccnoHaIbLHO OPHEHTUPOBAHHOE COAEPKAHUE:
OneHka BAMSHMS XUMHYECKOIO 3arpsA3HEHMs] OKPYXKAlOUICH Cpelbl Ha OPraHM3M YelOBEKa U

OKos— JTP3,JTP(A),;
IIK 3.2.
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JpYyrue )KUBbIE OPTAHU3MBI.

Tema 2.18. Conep:kanue yueOHOro MarepuaJja:
" " o . OKos— JIP3,JIP(A),

IIpupoHbIE UICTOYHUKHU [Tpupoauslii u nonyTHeIA HeTsIHON ra3. Kamennstit yrons. Hedrs.
yIJ1€BOJOPOOB IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJleP:KAHME:

Cobmoienne mpaBuil 0€30MAaCHOTO OOpaIeHHs] ¢ TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, OKos— JIP3,JIP(A),

71a00paTOPHBIM 000PYTOBAHUEM.
Tema 2.19. Copnepxanue yueOHOro MaTepuaJia: OKer TIPJIP(A
Kucnoponoconepxamue | Kucnopoaconepkaiiue opraHMuecKue COeTUHEHHUS. o4 TP, JIP(A),
OpPTaHMICCKUC IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE CO/lePIKAHME:
COCTMHCHUS i OKos— JIP3,JIP(A),

A . [TonroroBka pacTBOPOB 3a/laHHOM KOHLIEHTPALIUU B OBITY U Ha MPOU3BO/ICTBE.

Tewma 2.20. JlaGopaTopHnasi padora Ne 5:

CnupTsl, CTpOEHUE U
CBOMCTBA.

Kucnoponoconepxkamue opranunueckue coenuHenus. OJHOATOMHBIE W MHOTOaTOMHBIC
cnupthl. CTpoeHue, XMMHUYECKUE CBOMCTBA.

OKos— JIP3,JIP(A)1)1

Tema 2.21.
OnHOATOMHBIE CITUPTHI.
Crpoenue, XUMHUECKHE
CBOMCTBa

Conep:xaHue y4yeOHOro MaTepuaJa:
OpHOaTOMHbBIE CHUPTHI. DTUIIOBBIA CIUPT, CTPOEHHE U CBOMCTBA. MHOrOATOMHBIE CIHPTBHI.
CTpoeHue U CBOWCTBA.

OKoy — JIP4,JIP(A),

IIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME:
Kputnueckast oneHka JOCTOBEPHOCTH XMMMUYECKON MH(pOpMAaIUH, MOCTYNAoLEH U3 pa3HbIX
VCTOYHUKOB.

OKo7 — JIP4,JIP(A),

Tema 2.22.
Cnuptsl. CTpoenue ,
CBOICTBA, HOMEHKJIATypa.

Conep:xanue y4eGHOro MaTepuaJia:
Crnuptel. CTpoeHue, CBOMCTBA, HOMEHKJIATypa.

OKg7 — JIP,,JIP(A);

Tema 2.23.
MHOroaTomMHsbI€ CIIUPTHI.
CrpoeHne, XuMH4ecKkue
CBOMCTBA

Conep:xanue y4eOHOro MaTepuaJja:
Muoroaromubie ciupthl. CTpoeHue u cBoiictBa. Kpyenwiii cmon no meme: « Cnupmuol»

OKo7 — JIP4,JIP(A),

IpodeccnoHaTLHO OPHEHTHPOBAHHOE COIePIKAHME:
MeTHni0BbIH CIIMPT U €ro HCIOJbB30BAHHEC B KAYCCTBC XHUMHNYECCKOI'O CBIPbA. TokcU4YHOCTE
METaHOJIa M MTPAaBHJIa TEXHUKH O€30MAaCHOCTH MTPU pabOTE C HUM.

OKo7 — JIP4,JIP(A),

Tema 2.24.
®enoubl. CTpoeHue,
CBOICTBA

Copepxanue yueOHOro MaTepuaJia
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue (eHosa. BzaumHoe BIMsSHUE apOMaTHUECKOTO
KOJIbIIA U THIPOKCUIIBHOM TPYIIIBIL.

OKg; — JIP4,JIP(A),

IIpodeccrnonaLHO OPUEHTUPOBAHHOE COJAEPKAHME
[Toryuenue deHoONa U3 TPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOICTBA U U3 OEH307a.

OKo7 — JIP4,JIP(A),

Tema 2.25.
®enoubl. CTpoeHue,
CBOICTBA.

IIpakTnuyeckoe 3ansaTue Ne 20:
®enounbl. CTpoeHHE, CBOMCTBA.

OKo7 — JIP4,JIP(A),
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Tema 2.26.
Anbnerunbl. CTpoeHue,
CBOICTBa

Conep:xkaHue y4eGHOT0 MaTepHaJia:
Anpnerunpl. ['omMoyorndeckue psiabl  albJIETHOB W KETOHOB. XHWMHUYECKHE CBOWCTBA
AJIBACTU 0B U KETOHOB. HpI/IMeHeHI/Ie H ITOJIYUCHUC Kap6OHI/IJIBHLIX COGI[I/IHeHl/Ifl.

OKg7 — JIP,,JIP(A),

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
IlonsiTHe O KeTOoHAX Ha npumMepe ancTroHa. HpI/IMeHeHI/Ie allicTOHa B TCXHHUKE H
MPOMBIIIICHHOCTH.

OKo7 — JIP4,JIP(A),

Tema 2.27.

Anbnerunbl. CTpoeHue,
CBOICTBa -
Ka4ueCTBCHHBIC PCAKIINH
Ha oOHapyXeHHe

JlaGopaTopHas pa6ota Ne 6:
Anpaeruasl. CTpoeHue, CBONCTBAY - KAUECTBEHHbIE PEeaKlIUK Ha OOHAPYKEHUE YTIIEBOIOB.

OKg7 — JIP,,JIP(A),

YTJICBOJIOB
Tema 2.28. IIpakTuyeckoe 3ansitue Ne 21:

Crpoenue, CBOMCTBa, CrpoeHue, CBOWCTBA, HOMEHKJIATypa ajlbJerua. OKyr — JTP,JP(A),
HOMEHKJIaTypa

aJb/ICTUIA.

Tema 2.29. Conep:xanue y4eOHOro MaTepuaJjia:

KapOoHOBBIE KHCITOTHI, KapOoHoBbIe KHCIOTHL. [ 'OMOJIOTHYECKUH P TPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX OKyy — JIP,JTP(A)
CTpOEHHUE, kucinoT. CrocoObl MoydeHuss KapOOHOBBIX KUCIOT. OTaeNnbHBIE MNPEACTaBUTENM U HX o ® .

TOMOJIOTUYECKUH PS/I.

3HaueHue. XMMHUYECKHEe CBOMCTBA KapOOHOBBIX KUCIOT. CroxkHble 3¢upbl. JKupsbl.

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME:
MHoroo6pa3ue kKapOOHOBBIX KHUCIOT (I[aBEJIEBOM KHCJIOTHI KaK JIBYyXOCHOBHOM, aKpHUJIOBOM
KHCIIOTHI KaK HENpeeNbHON, OEH30MHOM KHCIOTHI KaK apOMaTHYEeCKOM).

OKo7 — JIP4,JIP(A),

Tema 2.30.
KapOoHOBBIE KUCIIOTHI.

Copepixkanue y4eOHOro Mmarepuajia:
KapOoHOBBIE KHCIOTHI, CTPOEHUE, FTOMOJIOTHYECKUi pal. KapOoHOBBIE KUCIOTHI, XUMHUYECKUE
CBOICTBa, 0COOBIE CBOMCTBA MYPABbUHON KHUCIIOTHI.

OKo7 — JIP4,JIP(A),

Tema 2.31.
CrnosxHble 3(UpPBI U )KUPBI

JlaGopaTopHas pabora Ne 7:
CrnosxHble 3(UPBI U KUPBI

OKo7 — JIP4,JIP(A),

Tema 2.32.
KapOoHOBBIE KHCITOTHI,
XUMHYECKHUE CBOICTBA
OcoOrle cBolicTBa
MYpPaBbUHOMN KHUCIIOTBI

IIpakTHyeckoe 3ansiTue Ne 22:

KapOoHoBble KHCIOTBI. ['OMOJOTrHYECKHil psJ TpeaeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinoT. CrocoObl MOMydeHUs: KapOOHOBBIX KHCIOT. OTHeNnbHBIE MNPEACTaBUTENH U HX
3HayeHne. XMMHUYECKHE CBOWCTBAa KAPOOHOBBIX KUCIIOT.

OKo7 — JIP4,JIP(A),

IIpodeccrnoHaIbHO OPHEHTUPOBAHHOE COAEPKAHUE:
[TnenkoobOpa3yromue macia. 3aMeHa KUPOB B TEXHUKE HEMHUIIEBBIM ChIpbeM. CHHTETHYECKHE
MOIOIIIME CPEJCTBA.

OKo7 — JIP4,JIP(A),
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Tema 2.33.
CnoxHbie 3(UPBI U )KUPBI

JlaGopaTopHas padora Ne 8:
Crnoxnsie 3¢upsl. XKupsl, peakius STeprupUKaIiH.

OKgr — JTP4,JIP(A);

IIpodeccnoHabHO OPHEHTHPOBAHHOE COJeP/KAHME:
MosouHokucnoe OpoxeHue TIoko3bl. Kucinomosnounsle npoaykrsl. CHIIOCOBaHME KOPMOB.
HuTtposanue nemnonossl. [Inpokcunus.

OKo7 — JIP4,JIP(A),

Tema 2.34.
VrieBoapl.
MoHocaxapuibl
Jucaxapupl.
ITonmucaxapuasi

Conep:kanue yueOHOro MarepuaJja:

[Tonsitue 06 yrmeBomax. Kmaccudukanus yrieBojgoB. MoOHO-, TU- W TOJUCAXapHIbl, TPE-
CTaBUTEJM Ka)KIOU IPYIIIbI YIIeBOAOB. bruonornyeckas posib yriieBoJOB, UX 3HAYEHHUE B KU3HU
genoBeka u o0miecTBa. MoHo -caxapubl. CTpoeHHE U ONTUYECKash M30MEPHUS MOHOCAXapHIOB.
Wx xnaccudukanus no 4uciy aTOMOB yIiiepoJia v MpUpojie KapOOHMIIb- HOM TpyIibl. DopMyIibl
Oumepa 1 Xeyopca uisi M300pakeHUs MOJIEKYJ MOHOcaxapuaoB. OTHECEHHE MOHOCaXapHuI0B
K D- u L-pany. Baxneimmue npencraButeni MOHO3. [U1H0KO3a, CTpOEHUE €€ MOJIEKYNBl U
¢usnueckue cpoiictBa. Tayromepus. XUMHUYECKHE CBOWCTBA TIJIIOKO3bl: PEAKIMHU TI0O
aNbJIETUTHON TpyMIe («cepedpsHOro 3epKaiay, OKUCICHUE a30THON KHCIIOTOM, THAPUPOBAHUE).
Peakuuu riroko3bl KaKk MHOIOATOMHOTO CIIMPTA: B3aUMOJEH -CTBHE TIIFOKO3bI C THIIPOKCHIOM
meau (II) mpu komMHaTHOl Temmeparype W HarpeBaHud. Pa3znuuHble TUIBL OpOKEHUs
(ciuproBoe, MoOJIOYHOKHCIIOE). ['moko3a B mpupojae. buono- rudeckass posib U NMPUMEHEHUE
MI0K03bl. DpyKTO3a Kak M30Mep MIIOKO3bl. CpaBHEHUE CTPOCHHUS MOJEKYJIBl U XMMHUYECKUX
CBOMCTB TIIOKO3bI U (pykTO3bl. DpyKTO3a B MPUPOJE U €€ Ouojoruyeckas poiib. [IeHTO3bI.
Pu6o3a u ge3okcupnbdos3a kak mpeacTaBUTENH alba0- meHTo3. CTpoeHue Monekyn. Jlucaxapuabl.
Crpoenne  mucaxapugoB. Cnoco0  COwWICHEHHS UHMKIOB.  BoccTaHaBiMBaroume
HEBOCCTaHABJIMBAIOIIME CBOMCTBA JUCAXAPUAOB KaK CIEACTBUE cousieHeHUs uKia. CTpoeHue u
XMMHYECKHE CBOMCTBA caxapo3bl. TE€XHOJOTMYECKUE OCHOBBI MPOU3BOACTBA caxapo3bl. JIakTo3a
U MajbTo3a Kak u3oMepbl caxaposbl.llommcaxapuasl. OOmiee cTpoeHHE TOIUCAXapuIoB.
CtpoeHre MOJIEKYJIBI Kpaxmalia, aMuiIo3a U aMUJIoneKTHH. Pu3ndeckue CBOMCTBA Kpaxmala,
€ro HaxoXJeHHWE B TpuUpoje U Ouojoruueckas posb. [nukoreH. XUMHUYECKHE CBOMCTBa
kpaxMasia. CTpOEHHE 3JIEMEHTapHOTO 3BEHA LEJUTI0JI03bl. BIusHNE CTPOESHHS TOJIMMEPHON 1IN
Ha (U3MYecCKHe M XUMHUYECKHE CBOWCTBA IIEJUTIONIO3BL. [ MAPONU3 IIEIIIIONI03bI, 00pa3oBaHue
CIOXKHBIX J(PUPOB C HEOPraHWYECKUMHU U OpTraHWYeCcKUMH Kuciotamu. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX:alleTaTHOM IIEJNKe, BHUCKO3e. HaxoxaeHue B 1mpupoae
OuoJstornyecKkas poJib 1EeJUTI0103b1. CpaBHEHHE CBOMCTB KpaxMasia W IEJUTFOJIO3HI.

OKo7 — JIP4,JIP(A),

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHUE:
AMI/IHOKaHpOHOBaSI KHCJIOTA. KaHp0H KaK IMpEACTAaBUTEIIb IMTOJIHMAaMUIHBIX BOJIOKOH.

OKo7 — JIP4,JIP(A),

Tema 2.35.
Jucaxapupl.

JlaboparopHas pa6ora Ne 9:
Jlncaxapupl.

OKo7 — JIP4,JIP(A),
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Tema 2.36.

JlaGopaTropHnas paGora Ne 10:

[Tonucaxapusl. [Tonucaxapuabpl - KadyeCTBEHHblE peaklUWd Ha OOHApY)KEHHE YIJIEBOJIOB. YTJIEBOJBI. OKy; — JIP,JIP(A);
Monocaxapusl. MoHocaxapusl
Tema 2.37. Conep:kanue yueOHOro MarepuaJja:
A3zoTcoaepixaiiue A3oTconepikaniie opranndeckue coenuuenus. Knaccudukaius u nzomepus aMmuHoB. [loHsTue
OpraHuyecKue 00 amuHax. XvUMHUYECKUE CBOICTBa aMHHOB. [IpuMeHenue u nomyyeHue amuHoB. [lomyuenue Ooy = TP JIP(A),
COEMHEHHS. amuHoB. Padotsl H.H.3ununa. Anunus.
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME:
Hcnonp3oBaHue  ruaposm3a  OCIKOB B NPOMBIIUICHHOCTH.  [lOMUBHHHUIXIIOPUI, OKyy — TP, JTP(A)
nonuteTpadropatunen (tedion). denonodopmanbaeruaHble IUIacTMacchl.  Llemmynouna. o ® '
[TpOMBIIIIIICHHOE TPOU3BOACTBO XMMHYECKHUX BOJIOKOH.
Tewma 2.38. JlaboparopHuas padora Ne 11:
OKg7 — JIP4,JIP(A),
benku. benku.
Tema 2.39. JlaboparopHuas padora Ne 12:

I'eneTnueckas cBs3b
OPraHn4CCKUX BCIICCTB

I'eneTnueckas cBA3b OpraHNYCCKUX BCIICCTB. 3aI_HI/ITa TBOPUYCCKHUX pa60T.

OKo7 — JIP4,JIP(A),

Tema 2.40

AMHHOKHUCIOTEL. benku.

Coaep:xanue y4eOHOro MaTepuaJjia:

AwmuHOKuCHOTHL. [loHsATHE 00 aMHUHOKHCIIOTAX, UX KjiaccuuKaus u crpoeHue. Onruyeckas
n3oMepus o-aMUHOKUCIOT. HomeHknaTypa aMuHOKUCTOT benku kak mpUpoAHbIE MOJIUMEPHI.
[lepBuuHas, BTOpUYHAs, TPETUYHAs] U YETBEPTUUHAS CTPYKTYphl OenkoB. OUOpUILISpHBIE U
r00ymsipHble  Oenku. XUMHUYECKHE CBOWCTBa OEIKOB: TOpeHue, AeHaTypalus, TUAPOJIU3,
KaueCTBEHHbIE (IIBETHHIE) peakiuu. buonornyeckue GpyHkuuu 6enkoB, ux 3HaueHue. benku kak
KOMITOHEHT nuny. [Ipo6iiema G€IKOBOTO TOJIOIAHNS U MIYTH €€ PEIICHHS.

OKo7 — JIP4,JIP(A),

Tema 2.41
JuddepeHunpoBaHHbII
3ayer.

Copnepxanune y4eOHOro MarepuaJia:
IIpomexxyTouHas arrecranusi.

OKo7 — JIP4,JIP(A),

IIpomexyrounas arrecranus: JIPIIA u nundppepenuuposannblii 324ét OYIL.07II Xumus (yriay0JeHHbIH YPOBEHbD)

Bcero ¢ npenoagaBaresiem:

144 (61/39/23)
(15/5/1)
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3. YCJOBUS PEAJIM3AIIAY YYEBHOM JUCHUILIAHBI

3.1. MaTepl/laJIbHO-TeXHI/I'leCKOG o0ecrneueHune yqeﬁﬂoﬁ JAUCHUIIJIUHDBI:

3.1.1. Ilpm wu3ydyeHMH JUCHUIUIMHBI B (opmare HEMOCPEACTBEHHOTO B3aUMOJICHCTBUS C

IIPEINOIaBaTeIsIMU:

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

MOJKIIOYEHUS! K HH(OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetn  «MHTepHeT». MynbTumenaniHas
YCTaHOBKA WJIM HHOE 00OPYJOBaHUE ayIMOBU3YyalU3allun

Y4eOHO-HAISIIHBIE TTOCOOUs (TaOJUIIbI, IUIAKATRI, JIOTOK MPSMOYTOJBHBIA, CTEKIISTHHAS MOCYAa

JUIS. TIpOBEJICHHs 1a00paTOPHBIX paboOT, CIIUPTOBKHU, OUYKH BU3HIIIOKC, MIKa( BBITSKHOW JBYXCTBOPYATHIH
CO CTEKJIOM, CTOJ JaOOpaTOPHBIM XUMHUYECKHH, CTOJI AEMOHCTPAIIMOHHBIA XWMHUYECKHH, XUMUYECKUE
PEaKTHBBI).

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

Ha KOMITBIOTEPHI YU€OHOTO 3aBEACHMUS)
IlepeyeHnb JMIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHSEMOr0 MPOrPAMMHOI0 o0ecneyeHus :

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

npaBananporpaMmMmeitDBM  Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;

HECHUCKIIFOYUTCJIBHBIC (HOJ’IB3OB3TCJ'ILCKI/IC) JJMOCH3WMOHHLBIC IIpaBa Ha IIPOTIPpaMMHOC oOecrieuenne
Dr. Web Desktop Security Suite AHTHBHPYC;

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

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

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

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

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

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

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

npaBananporpammeysiOBM  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;



— mnoprat 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 € MH(DOPMALMOHHO-KOMMYHUKAIIMOHHOM
cerbto "MuTepuer" u OUOC.

3.2. UudopmanmonHoe odecnevyeHue peajanu3anu NporpaMmmbl
3.2.1. OcHOBHBIE NIeYaTHbIE U3TAHUSA:

1.Apremenko, A.W. Oprannueckas xumus : yueOHuK / Apremenko A.M. — Mocksa : KnoPyc,
2018. — 528 c. — (CIIO). — 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;

JlononHutenpHas IuTEpaTypa:

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.WU.Tepenmn, A.A.[posmoBa, 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 yuuteneiy», 2019 rog
3.2.2.1lepeyenn npodeccHOHATBHBIX 023 TAHHBIX H HHPOPMALNMOHHBIX CIPABOYHBIX CHCTEM:

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

7.0nekTpoHHass uMH(pOpManuoHHas oOpaszoBatenbHas cpena OpUIIC. Pexum pgocryma:
http://mindload.ru/login/index.php;

8. O6pa3zoarenpHas wiatgopma «tOpaiit». Pesxxum moctyna: https://urait.ru/;

9. CIIC «KoncynbranT [Imocy. Pexxum nocryma: http://www.consultant.ru/;

10. Hayunas snextponHas oubnmoreka eLIBRARY.RU. Pesxxum nocryna http://elibrary.ru
3.2.2. OcHOBHBIE 3JICKTPOHHbIC U3IAHUA:

11.Bunnuk, B. K., OcHoBbl mnpoekTHO# aedrenbHocTu: yueOHuk / B. K. Bunnuk, A. A.
BoponkoBa. — MockBa: KnoPyc, 2023. — 167 c¢. — ISBN 978-5-406-11066-9. —
URL :https://book.ru/book/947835(nnata oopamienwus: 19.01.2023). — TeKCT: 371€KTPOHHBIH;

12 Kynunosa, O. B., UuauBuayanbHbeiii npoekt. [IpoekTHO-HccienoBaTenbekasi ASSITEIbHOCTD:
yuebHoe nocodue / O. B. KynunoBa. — Mocksa: Pycaiinc, 2022. — 159 ¢. — ISBN 978-5-4365-0210-6-
[-2022. — URL:https://book.ru/book/943261(nata obpaierus: 19.01.2023). — TeKCT: 3IEKTPOHHBIN;

13.3aropoantok, T. W., IlpoekTHas neATETLHOCTH OOyYarONIMXCS OO0IIe00pa30BaTEIbHbIX
opranu3zanuii: yueonuk / T. U. 3aropoaniok. — Mocksa: Pycaiinc, 2022. — 112 ¢. — ISBN 978-5-4365-
9046-2. — URL:https://book.ru/book/942739 (nara odpamienus: 20.01.2023). — TekcT: 37€KTPOHHBIIA.
3.2.3. lonoJHUTEeIbHbIE HCTOYHHKH:

14.9bC BOOK.ru -  »neKkTpoHHO-OMONMOTeYHas  cuctema.  Pexxum — jocrtymna:
https://www.book.ru/;

15.0nexktponnas wuHpOpManuoHHas oOpa3zoBatenbHas cpeaa OpUIIC. Pexum nocryna:
http://mindload.ru/login/index.php;

16.CIIC «Koucynprant [Tmrocy. Pexxum noctymna:http://www.consultant.ru/;

17 .Hayunast snextponHas 6ubmmorexka eLIBRARY .RU. Pexxum nocrynahttp://elibrary.ru.

3.3.11pu n3yyeHuu TUCHUILUIUHBI B opMaTe 3JIeKTPOHHOT0 00yUYeHHs ¢ UCI0JIb30BaHUEM

A0T
Heorpannuennass Bo3MOXXHOCTh JocTymna oOyuatomerocss kK DMMOC u3 n1r000if TOYKHA, B KOTOPOM
UMeeTCsl JOCTynm K HH(POPMAIMOHHO-TeIEKOMMYHUKAaIIMOHHOW cetu "MuTepHer" (nmamee - ceTh

"UnTepHer"), Kak Ha TEpPpUTOpUM OpraHu3anuu, Tak U BHe ee. Jloctyn K cucremam
BuieokoH(pepencps3zun DMOC (MoOuIbHas U JEKCTOMHAS BEPCUN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUS YYEBHOTI'O ITPEJIMETA

KoHTpomb 1 O1eHKa pe3ylnbTaTOB OCBOCHHS 00I11€00pa30BaTEIbHON AUCIUILUIMHBI PACKPBIBAIOTCS
yepe3 JUCUUIUIMHAPHBIE pE3yNbTaThl, HANpaBieHHbIE Ha (OpMHpOBaHHE OOUIMX KOMIIETEHIUH IO
paszenaM u TeMaM Coep)KaHusl y4eOHOro MaTrepuara.

[Tpomexxyrounast arrecramnus B hpopme B hopme JIDPITA u nuddeperupoBaHHOro 3a4era.

Obéuue komnemeHyuu
(OK),
JUYHOCIMHblE
pe3ynvmamul (JIP)

Pazoen/Tema

Tun oyenounvix meponpusamuil

OK o1— JIP4,JIP(4),

Pa3zoen 1. O6wan u neopzanuyeckas Xumus

Tema 1.1.

OchosHble NOHAMUA XUMUU U 3aKOHbL XUMUU. Banenmnocme.
Ilepuoouueckuil 3axon, nepuoouyeckas cucmema /. 1.
Menoeneesa.

Tema 1.2.

Teopus cmpoernus amoma.

Tema 1.3.

Bzaumooeiicmsue amoma, obpazosarnue cea3u, 0cHogHblE
2PYRNbl XUMUYECKOU CEA3U

Tema 1.4.

Pacmeopwi. Pacmeopenue. Teopus snekmponnou
ouccoyuayui.

Tema 1.5. Jluccoyuayus kuciom, coaetl, OCHOBAHUL

Tema 1.6.

Tuoponus coneu

Tema 1.7.

OKucaumenbHo-60CCMAHOBUMENbHBIE PEAKYUU

Tema 1.8.

Cropocmb xumuueckux peaxyuu. Kamanus

- yCmubwlil onpoc;

- mecmosvie 3a0anus;

- 0npoc no UHOUBUOYATbHLIM
3a0anuam

OKg— JIP»,JIP(A),

Pazoen 1. Obwan u neopzanuuecKkas Xumus

Tema 1.9.

Obwas xapakxmepucmuxa Hememannos. Azom u ezo
coeounenus

Tema 1.10.

Obwas xapaxmepucmuxa nememainos. Pocghop u e2o
coeounenus

Tema 1.11

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

Tema 1.12 Obwas xapakmepucmura 31eMeHmo8 4 epynnoi,
2nasrol nodepynnul. Kpemuuil u e2o coeOuHenus.

Tema 1.13

Obwas xapaxmepucmuxa memannos. Kopposus memannos
Memannovt | u |l epynn enasnoti nooepynnot

Tema 1.14

Memannwv 11l epynnut enasnoti nooepynnot

Memannvt nobounvix nooepynn. Meov u yunx — cmpoenue,
ceoticmea

Tema 1.15

Memannvt nobounvix nooepynn. Meow u yunk — cmpoerue,
ceolicmaa.

Tema 1.16

Memannvt VI epynner nobounoti nooepynnei. Kenezo —
cmpoeHue U XumuiecKue ceoucmed

-0omauinue 3a0anus
npobiemMHO20 Xapakmepa,

- yCmHbwlil onpoc;

- mecmosbie 3a0anus;

- 0npoc no UHOUBUOYATbHLIM

3a0anuam

Tema 1. 17.

Hmoecosoe 3ansmue

Paszoen 2. -0omauinue 3a0anus
OKoy— JIP3,JIP(A), Opzanuueckasa Xxumus npobremHozo xapakmepa,

Tema 2.1. - YCMHblI onpoc,
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OcHogHble NOHAMUS U meopust CmpoeHusl OpecaHuU4eCKux - mecmoevlie 3a()aHuﬂ;

coeounenull. nexmponnoe npedCcmasieHue XUMu4eckou - 0npoc no UHOUBUOYATbHLIM
CB513U 8 OP2AHUYECKUX COCOUHEHUSIX 3a0aHUsIM

Tema 2.2.

H3zomepus, npasuia Hanucanust u30Mepos

Tema 2.3.

Ilpeoenvhuie y2neo0opodvl. Uzomepusa ankanos. Xumuveckue
ceoticmea Memaua
Tema 2.4.
Henpedenvhuie yene6000poowvi. Hzomepust ankenos.
Xumuueckue ceoticmea smunena
Tema 2.5.
Jluenwl u kayuyk
Tema 2.6.
Anxune
Tema 2.7.
Apenwvi. benson.
Tema 2.8.
Tonryon.
Tema 2.9.
IIpupoonvie ucmounuxu yene6000po0os
Tema 2.10.
Kucnopooocodepacawue opeanuueckue coeOunenus.

Pazoen 2.

Opzanuyeckas xumus

Tema 2.11.

Oonoamomnsie cnupmel. Cmpoenue, Xumuieckue coUCMEd
Tema 2.12.

Mmnozoamomuvie cnupmol. CmpoeHue, Xumuyeckue ceoticmsd
Tema 2.13.

Denonvi. Cmpoenue, ceolicmsa

Tema 2.14.

Anvoecuovl. Cmpoenue, cgoticmea

Tema 2.15.

Kapbonosvie kucromol, cmpoenue, 2omono2uueckuil psio.
Tema 2.16.

OKy7 — JIP4,JIP(A), Kapbonosvie xuciomul, xumuyeckue ceolicmea

Ocobvle ce0ticmea MypasbuHOU KUCIONbl

Tema 2.17.

Cnoocrvle 3¢hupsi u dcupbol

Tema 2.18.

Venesoowi. Monocaxapuovi

Jucaxapuowi. [lonucaxapudwv

Tema 2.19.

Aszomcoodepacawue opeanuieckue coeOurenuss. Amumnol.
Anunun

Amunoxuciomer

Tema 2.20

Amunoxucnomwi. benku.

Tema 2.21 Amunoxuciomui. benxu

- yCmuwlil Onpoc;

- mecmogbvie 3a0aHU;

- ONPOC NO UHOUBUOYATLHBIM
3a0anusam

- yCmHblll Onpoc;

- mecmogbvie 3a0aHus;

- ONPOC NO UHOUBUOYATLHBIM
3a0aHUAM

1K 3.2. Paszoen 2.
Ilponazanouposamo Opzanuueckan xumua Tema 2.17. Tonyon.
300p08blil 00PA3 JHCUZHU

5. HEPEYEHbB UCITIOJIB3YEMbBIX METOJ1OB OBYUYEHUSA

5.1 IlaccuBHbIE: ekyuu (meopemuueckue 3aHAMuUs), NpaKkmudecKue u 1abopamopHule 3aHAMUSL.
5.2 AKTHBHBIC U HUHTEPAKTUBHBIC: MUHU-KOHDEPEHYUS, MO32080U WIMYDM.
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