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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
npodeccHoHATLHOTO 00pa30BaHUS/TIPOrPaMMBI MTOATOTOBKH CIECIIUAIIMCTOB cpenHero 3BeHa (maiee OI1
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 YUCJIC JUCTAHIIMOHHBIC 00pPa30BaTEeIbHBIC TEXHOIOTHH, JIICKTPOHHOE O0yUeHUE.

Pabouas mporpamMMa y4eOHOro mpeIMeTaMoKeT ObITh HCHOJb30BaHAa B MpodeccroHalbHOMN
MMOATOTOBKE, MIEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIUU padoueii mo npodeccuu:

24232 Mnanmas MeIUIIMHCKAs CECTpa 1Mo YXOy 3a OOJIbHBIMH.

1.2. Mecto yuednoro npeamera B cTpykrype OIl CITO/IIIICC3:

B yuebnbix mmanax OIl CIIO/IIIICC3 yuyeOHbIN mpeAMET BXOIUT B COCTaB OOIIMX Y4EOHBIX
npenmMeroB, popmupyemsix U3 ®I'OC cpennero obmero obpazoBanus, aia cnenuanbHoctet CIIO. C
yu€ToM npoduiis ocBauBaeMON CHEIMAILHOCTH JaHHBIA y4eOHbIN peaMeT peanusyercs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJbTAThl OCBOECHHS

Nzyuenne OVYIL.07(IT) XuMus HarpaBieHO Ha JOCTHKEHUE CIEAYIOUINX LIeTIei:

- OCBOCHHME 3HAaHUM O XUMHYECKOM COCTAaBIAIOIIEH ECTECTBEHHOHAyYHOM KapTHHBI MHDA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBJIQJICHHE YMCHHUSMHU MPHUMCHATH IIOJYYCHHBIC 3HAaHUS IS OOBSICHCHUS Pa3HOOOPa3HBIX
XUMHUYECKUX SIBICHUI U CBOICTB BEIIECTB, OLICHKH POJIM XMMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOT U U
MOJIYYEHUY HOBBIX MATEPHAJIOB;

- pa3BUTHE I[O3HABATEJBHBIX HHTEPECOB U MHTEIUIEKTYalIbHBIX CIIOCOOHOCTEW B Ipolecce
CaMOCTOSITEIIFHOTO TPHOOPETEHUSI XUMHYCCKHX 3HAHWK C HCIOJb30BAaHUEM pPA3IMYHBIX HCTOYHHUKOB
nH(pOpMAIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCMHTaHWE YOEXKJICHHOCTH B IO3UTHUBHON POJIM XMMHHU B JKU3HH COBPEMEHHOI'O OOIIECTBA,
HE00XOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U OKPYXKAIOIIEH Cpeie;

- MPUMCHECHHE TOJIYYCHHBIX 3HAHUH W YMEHHH IS O€30MacHOTO WCIOJIh30BAHUS BEIIECTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SWCTBE W Ha MPOU3BOACTBE, PEIICHUS MPAKTUYECKHX 331a4 B
MMOBCETHEBHON JKM3HH, TIPESAYNPEKJACHUS SBICHUH, HAHOCSIIMX BpPEJ 370POBBIO UYEJOBEKA W
OKpY>Karollen cpene.

B pe3ynbrate n3yueHus XuMud Ha 6a30BOM YPOBHE YUCHHUK JTOJDKEH

yMeTh:

V- Ha3bIBaTh U3YYCHHBIC BEIIECTBA 110 «TPUBHUATBHOWY HIIH MEXKTYHAPOIHON HOMEHKIIATYPE;

V,- ONpPEAENsATh: BaJICHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKUX DIIEMEHTOB, TUIl XUMUYECKOU
CBSI3M B COCIMHEHUSX, 3apsi]l HOHA, XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPTAHUYCCKUX COCTUHCHHIA,
OKHUCIIUTEIh W BOCCTAHOBHUTENb, MPHHAJICKHOCTh BEUIECTB K PAa3IMYHBIM KjaccaM OPTaHUYECKUX
COEIMHEHN;

V3- XapaKTepHU30BaTh: JIEMEHTHI MAIBIX TIEPUOIOB M0 UX TOJOKEHUIO B MEPUOTNIECKON crCcTeMe
JI.. MenneneeBa; oOIMe XWMHYECKHE CBOMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX M OPraHMYECKUX COCAMHEHMIA; CTPOCHHE M XHMHUYECKHE CBOWMCTBA HW3YYECHHBIX
OPraHUYEeCKUX COCTUHECHUI;

V,- OOBSCHATH: 3aBUCHMOCThH CBOWCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS; MPUPOY XUMUICCKON
CBs3M (MOHHOM, KOBAJIECHTHOW, METAJUTMYECKOH), 3aBHUCHMOCTh CKOPOCTH XUMHYECKOW pEaKIuu U
MTOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB:

Vs- BBITIONHATh XUMUYECKUN SKCIIEPUMEHT IO PACHO3HABAHUIO BAKHEUITNX HEOPTaHMUYECKUX U
OpPraHHYECKUX BEIIECTB;

Ve- TPOBOAUTH CAMOCTOSITENBHBIA TMOUCK XHUMHUYECKOW WH(GOpPMAlMKU C HCHOJIb30BaHUEM
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Pa3NUYHBIX HMCTOYHHKOB (HAayYHO-TIOMYJSPHBIX W3IaHUHA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
WuTepHeTa); MCHOIB30BaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui OOpaOOTKM M Iepefayd XHMHYECKOM
nH(pOpMAINY U €€ TIPEACTaBICHUS B pa3INuHbIX (hopmax;

3HATh:

3,-BKHEHIINE XUMHYECKHE TIOHSATHS: BEIIECTBO, XMMHUYECKHH JJIEMEHT, aTOM, MOJIEKYyJa,
OTHOCHTENbHBIC aTOMHAs M MOJICKYJISIpHAas MacChl, MOH, aJUIOTPONHS, M30TOIBI, XUMHUYECKasi CBSI3b,
AJIEKTPOOTPHUIATEIBHOCTD, BAJIGHTHOCTD, CTETIEHb OKUCIICHHSI, MOJIb, MOJIIPHAsI Macca, MOJIIPHBIN 00beM,
BEIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJSPHOTO CTPOEHHS, PAcTBOPHI, DJEKTPOIUT U HEIIECKTPOJIHT,
NIEKTPOJIUTUYECKAs] UCCOLMAIMSA, OKHUCIUTEIb M BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBIICHHE,
TerIoBo 3(dekT peakunu, CKOPOCTh XMMHYECKOM pEaKIMH, KaTaliu3, XHUMHUYECKOe paBHOBECHE,

YTIICPOIHBIN CKeNeT, PyHKIIMOHATbHAS TPYIIa, H30MEPHs, TOMOJIOTHSI;

3,-OCHOBHBIE

3dKOHbBI  XHMMUH: COXpaHCHHA

MEPUONYECKUI 3aKOH;
3;-OCHOBHBIE TEOPUU XUMHUU: XUMHUYECKOH CBSI3U, JIEKTPOIUTHUECKON TUCCOLMALNU, CTPOCHUS
OPraHUYeCKUX COCIUHECHUM;
3,-BayKHEHIIIME BEIIECTBA U MaTepUajbl: OCHOBHbIC METAJIbI M CIIABbI; CEPHAs, COJITHAS, a30THAs
¥ YKCYCHAasl KUCJIOTHI; IIEJI0YH, aMMHUAaK, MAHEPAIbHBIC yIOOpPSHHS, METaH, STUJICH, alleTUJICH, OCH30,
3TaHOJ, KUPBI, MbLJIa, TJIF0K03a, caxapo3a, Kpaxmal, KIeT4yaTKa, OeJIKH, UCKYCCTBEHHbBIE H CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IJIaCTMACCHI,
B pesynbrare ocBoenusi yuebnoro npeamera OVIL.O7(I1) Xumus oOyuaromiuiecss AOMKHBI OBITH
c(hOpPMHUPOBAHEI CIEAYIOMNE KOMIETEHIIUH:

MaCChbI

BCIIIECCTB, IIOCTOAHCTBA cocCTraBa,

Oomue
KOMIIETEeH N

Ilnanupyemble pe3yJibTaThbl 00y4YeHUst

Oomue

JAucuuniauHapHbie

OK o1, Buibupamo

B uwacmu mpyoosoco éocnumanus: -
20MOBHOCMb K MPYOY, OCO3HAHUE
yeHHocmu macmepcmea, mpyooarooue; -
20MOBHOCMb K AKMUBHOL 0esImelbHOCU
MEXHON02UUECKOU U COYUANbHOU
HANpasieHHOCMU, CHOCOOHOCb
UHUYUUPOBAMb, NIAHUPOBAMD U
CAMOCMOSAMENLHO BbINONHAMb MAKYIO
O0essmenbHOCIYb, - UHMepec K Pa3TUdHbIM
cpepam npogheccuonanvroll
odesmenvrocmu, Qsnadenue
VHUBEPCATLHLIMU YYEOHBIMU
NO3HABAMENLHLIMU OCUCBUAMU. @)
bazoevle n102uyecKkue Oelucmeus: -

e1a0ems CUCMeMOoU XUMUYECKUX 3SHaAHU, Komopas
BKIIOYAEm: OCHOBONONALAIOWIUE NOHSIMUSL
(XuMUeCKUutl d1eMeHm, amom, INEKMpPOHHAsL 060N0UKA
amoma, s-, P-, d-a1ekmponHvie opoumaiu amomos,
UOH, MOJIEKYd, BAJICHIMHOCMb,
INEKMPOOMPUYAMENTLHOCb, CHENeHb OKUCTIEHUS,
XUMUYECKAS C8513b, MOb, MOJSIPHASL MACCA, MOJSIPHbLIL
00veMm, yenepooHblil ckenem, YHKYUOHATbHAS 2PYNNd,
PAOUKAT, UZOMEPUSL, UBOMEDDL, 20MOJLO2ULECKULL P10,
20MO102U, Y2N1e8000PO0bl, KUCIOPOO- U
asomcoodepxicawue coeOuHeHus, GUOI02UYECKU
akmuenvie sewiecmaa (yenesoobl, Jcupul, OeiKu),
MOHOMeED, NOUMED, CIPYKMYPHOE 36€HO,
BbICOKOMONEKYAPHBLE COCOUHEHUS, KPUCMALIUYECKAS

cnocobwl peuienus CamMoCmoamensHo opmyauposams u peutemka, munbl XUMU4eCKUX peaxkyui

3a0ay aKmyanuzuposams npoonemy, (oxucaumenvbHo-60ccmanogumenvHvle, IK30- U
npogheccuonanbHol paccmampusams ee 6CeCMopoHHe, - 9HOOmepMudecKue, peakyuu UOHHO20 0OMeHa),
deamenvHoCmu YCMAaHABAUBAMYb CYUWeCMBEHHLIL NPUSHAK PACmeop, deKmpOUMbl, HEINEKMPOIUNDLL,
NPUMEHUMENLHO K UU OCHOBAHUA OISl CPAGHEHUS, INEKMPOIUMUYECKAS, OUCCOYUAYUS, OKUCTUMED,
PAa3IULHbIM Kkaaccuguxayuu u 000owenus; - 80CCMAHOBUMENb, CKOPOCHb XUMUYECKOU peaKyul,
KOHmeKcmam onpeodensime yeau 0essmeabHoCm, Xumuueckoe pagHosecue), meopuu u 3aKoHvl (meopus

3a0a8amov NApaMempuvl U KpUmepuu ux
QoCmUdICenUs, - 8bIABAAMDb
3AKOHOMEPHOCIU U NPOMUBOPEUUSL 6
PACCMAMPUBAEMBIX AGNICHUSX, - GHOCUMD
KOPPEKMuUBbl 8 0esimebHOCMb, OYeHUBAMb
coomeememaue pesyibmamos yYesim,
OYEeHUBAMb PUCKU NOCLeOCMBUTL
0esAmenbHOCmU;

- pazeusamv KpeamueHoe MblulleHue npu
peueHul JCU3HEeHHbIX npodiem 6) b6azosvle
uccneo0o8amenbekue OeUCmeus: - 61a0ems
HABLIKAMU YHeOHO-UCCIe008AMENbCKOT U
NPOEKMHOU 0esIMeNbHOCMU, HABbIKAMU

XUMUHECKO20 CmpOoeHUst op2anuyeckux seujecme A.M.
Bymaeposa, meopust snexkmporumuueckou
ouccoyuayuu, nepuooudeckuti 3akom JI. 1.
Menoeneesa, 3aK0H COXPAHEHUsI MACCHL),
3AKOHOMEPHOCIU, CUMBOJUYECKULL SI3bIK XUMUL,
Ghaxmonozuyeckue ceedenus 0 coUCMeax, cocmase,
nony4eHUuU U 6€30NACHOM UCTIOIb308AHUU BANCHETIULUX
Heop2anuyeckux U OP2aHuyeckux seujecms 6 Oolmy u
NPAKMUYECKOU 0esimebHOCMU YeN08eKd; - YMemb
BbIAGISMb XAPAKMEPHbIE NPUSHAKU U 63AUMOCEA3b
UBYHUEHHBIX NOHSMULL, NPUMEHSIND COOMEEMCMBYIOUUe
NOHSIMUSL NPU ONUCAHUYU CIPOEHUSL U CEOICME
HeOP2aHUYeCKUx U OP2AHUeCKUX 8eUecms U ux




paspeuterusi npooieM; - 8blAIAMb
NPUYUHHO-CTLeOCMEEHHbLE CE53U U
AKMYanu3uposams 3a0ayy, bl08U2aAmb
2unomesy ee peulenusi, Haxooums
apaymenmol 015t 00KA3AMeNAbCMBA C8OUX
ymeepacoenutl, 3a0a8ams napamempsl u
Kpumepuu pewenusl, - AHAIU3UPOBANms
NOJYUeHHblE 8 X00e PeuleHUs 3a0ayu
pe3yibmamol, KpUmMu4ecKu OYyeHusams ux
00CMOBEPHOCb, NPOSHO3UPOBAMb
UBMEHEHUe 8 HOBBIX YCIO0BUSX, - YMeMb
NEePeHOCUmb 3HAHUsL 8 NOZHABAMENbHYIO U
npaKmu4eckyro 0oaacmu
AHCUBHEOESIMENLHOCU, - YMENb
UHMESPUPOBANTL 3HAHUSL U3 PASHBIX
npeomMemHuIX obaacmell,; - 8b108U2aAMb
HOGble udeu, npedniazams OPUSUHATbHbLE
NOOX00bL U peuieHuUss; - CHOCOOHOCIb UX
UCNONIL3068AHUS 6 NO3HABAMENbHOU U
COYUANLHOU NPAKMUKE

npeepawyenull; GblAGIAMb 3AUMOCEA3b XUMULECKUX
SHAHUL ¢ NOHAMUSMU U NPEOCMAGLEHUSMU OPYUX
ecmecmeeHHOHAYYHBIX NPEOMEMOos; - YMenb
UCNONBb308AMb HAUMEHOBAHUSL XUMUYECKUX
COeOUHeHUl MeNCOYHAPOOHO20 COH3d MeopemuyecKoll
U NPUKIAOHOU XUMUU U MPUBUATbHBLE HA3BAHUS
BAICHEUWUX 8eujecme (IMULEeH, AYemuieH, 2IUYepuHr,
@enon, popmanvoeaud, yKCycHast KUCIOMA, 2IUYUH,
VeapHulill 2a3, YeNeKUCablll 243, AMMUAK, 2AuleHas
U36eCcmoy, He2aueHds U38ecms, NUMbesas cood U
Opyaux), cocmasusimes Qopmyibl HEOPLAHUYECKUX U
Op2anHUYecKux 6euecms, ypasHenus XUMu4yeckux
peakyuil, 00BACHAMb UX CMBICT; NOOMBEPIHCOAND
Xapaxmepmwle XUMUYECKUe CE0UCMBA GeUWecms
COOMBEMCMEYIOWUMU IKCREPUMEHMAMU U 3ANUCIMU
VDAGHEHUL XUMUYECKUX PeaKyull; - yMemb
VCMAHABIUBAMb NPUHAOLEHCHOCTD U3YYEHHBIX
HeOp2anuyeckux U OPeaHuyeckux 6eujecms K
ONpedeneHHbiM KIACCAM U 2PYNRAM COeOUHEeHU,
Xapaxmepusoeams ux cOCMaeg u axdcHelulue
cgolicmea; onpeoensims 6UObl XUMUYECKUX C8si3ell
(KoBaNEeHMHAS, UOHHAS, MEMALTUYECKAS,
68000POOHASL), MUNBL KPUCATTUYECKUX PEUUemOK
seujecme; Kiaccuhpuyuposams Xumuyeckue peakyuu, -
chopmuposams npedcmasienus. 0 MAmepuaLbHOM
eOuHCmee MUpa, 3aKOHOMEPHOCHISX U NHO3ZHABAEMOCHIU
SAGNEHUL NPUPOODL, 0 MECME U 3HAYEHUU XUMUU 6
cucmeme eCmecmeeHHbIX HAYK U ee Poiu 8
obecnedenuu yCmouuugo20 pa3eumusl 4eio8e4ecmed.:
6 peulenuu nPoHIeM IKOL02UHECKOU, IHEPLEMUUECKOTL
U nuwjesotli 6e30NaAcCHOCmu, 8 pa3gUMUY MeOUyUuHbl,
CO30aHUU HOBBIX MAMEPUATLO8, HOBbIX UCIIOYHUKOG
9Hepeuu, 8 obecneueHuy payuoHaIbHO20
NPUPOOONOIb308aHUSL, 8 hopmuposanuu 8
MUPOBO33peHUsL U 00Well KyIbmypbl 4el08eKd, a
MAKdice IKOI0SUYECKU 0O0CHOBAHHO20 OMHOWEHUS K
c80emMy 300p08bI0 U NPUPOOHOIL cpede; - 81ademb
CUCMEMOT XUMUYECKUX 3HAHUL, KOMOPAsL 6KIIOUAeN.:
0CHOBONONIA2aOWUE ROHAMUS (OONOIHUMENbHO K
cucmeme NOHAMUL 6a308020 YPOBHSL) - U30MONDL,
OCHOBHOE U 8030YJICOEHHOe COCMOsIHUE AMOMd,
2ubpuoU3ayUs AMOMHbIX OpoOUmMAanell, XUMU4eckas
cesazv (" "u ", kpamuovie cea3u), MONAPHAL
KOHYEeHmMpayus, CMpyKmypHas opmyna, uzomepust
(cmpyxmypnas, 2eomempudeckas (Yuc-mpauc-
uzomepus), munvl XUMUYECKUX peakyuil (2omo- u
2emepozennble, 0opamumsle u Heobpamumbvie),
pacmeopwl (ucmuHHble, OUCHEPCHbIE CUCTEMbL),
KpUCMAI02UOpansl, cmenets OUCCOyuayuu,
INEKMPONU3, KPEKUHS, PUDOPMUH2), meopuu U
3AKOHbL, 3AKOHOMEPHOCIU, MUPOBO33PEHUECKUE
SHAHUS, JeXCauue 8 OCHO8E NOHUMAHUSL RPUYUHHOCU
U CUCMEMHOCTNU XUMUYECKUX S6/IeHUTl, COBPEMEHHbIE
npeocmagienus 0 CmpoeHul 6euecmsea Ha amoMHOM,
MONEKYISIPHOM U HAOMOLEKYISIPHOM YPOGHSX,
nPeOCmagieHus 0 MEXAHUZMAX XUMUYECKUX Pearyull,
MEPMOOUHAMUYECKUX U KUHEMUYECKUX
3aKOHOMEPHOCMSAX UX NPOMEKAHUS, O XUMUYECKOM
pasHosecuu, OUCHEPCHBIX CUCTNEMAX,
ghaxkmonozuueckue céedenust 0 ceOUCMEAx, cocmase,
nonyueHUuU u 6€30NACHOM UCTIOIb308AHUU BANCHETIUUX
Heop2anu4eckux U OP2aHudeckux seujecms ¢ Oolmy u
NPAKMUYECKOU 0esimeIbHOCIU Yel08eKd, 0OUUX




HAYUHBIX NPUHYUNAX XUMUYECKO20 NPOU3B0OCMEd (Ha
npuMepe npou3go0Cmed CEPHOLl KUCIOMbL, AMMUAKA,
MemaHona, nepepabomxu Hegpmu); - ymemas
nPO6OOUMb paciemvl N0 XUMUYECKUM OopMyLam u
VDAGHEHUSM XUMUYECKUX PEAKYULL C UCNOTb308AHUEM
Qusuueckux senuyun (Maccol, 06vema 2a308,
KOIUYEeCMEad 6eWeCmea), XapaKmepusyouux
seujecmea ¢ KoaudecmsenHol 9 cmopomsl: pacyemsl
1O HAXOJICOCHUIO XUMUYECKOU (POopMYIbl deujecmed;
pacuemuvl Maccol (06vema, Koruyecmaa eewecmaa)
NPOOYKMA peaxyuu, eciu 0OHO U3 UCXOOHbIX BeUecms
0aHo 8 8Ude pacmeopa ¢ OnpedeseHHOU MAcco8ol
ooell pacmeopenHo2o eewecmead uiu OaHo 6 Uu3ovlmKe
(umeem npumecu); pacuemol Macco8oll uiu 00beMHOU
0oau 8v61X00a NPOOYKMA peaxkyuu, pacyemaol
meni0602o ¢pgpexma peakyuii, 00beMHbIX
OMHOWEHUL 24308, - YMENb GblGIsANMb XAPAKMEPHbLE
APUBHAKU U 83AUMOCESI3b U3YUEHHbIX NOHSIMULL
HPUMEHSIMb COOMBEMCMEYIOUUe NOHSMUS NPU
ONUCAHUU CIPOEHUSL U CBOTICTNE HEOP2AHUYECKUX U
OP2aHUYeCKUX 6eujecme U ux npespaujeHull; Gbisgusimb
83AUMOCE513b XUMUYECKUX 3HAHULL C NOHAUSAMU U
npeocmasieHUAMU Opyeux npeomemos 0 boiee
OCO3HAHHO20 NOHUMAHUSL U OOBACHEHUS CYUHOCTU
MAmMepuanbHo20 eOUHCMEA MUpa, UCHOb308aNb
cucmeMHble XUMU4ecKue 3Hanust Ot 00bACHEHUs U
NPOSHO3UPOBAHUSL AGTIEHUT, UMEIOUUX
eCmecmeeHHOHAYYHYIO RPUPOOY, - YMENb
UCNONBb308AMb HAUMEHOBAHUSL XUMUYECKUX
COeOUHEeHUL MeNCOYHAPOOHO20 COH3d MeopemuyiecKoll
U NPUKIAOHOU XUMUU U MPUBUATIbHBIE HA36AHUS
seujecmes, OMHOCAWUXCS K USYHEHHbIM KLACCAM
OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUL;
UCNONBb308ANb XUMULECKVIO CUMBONUKY OIS
cocmagnenust PopMyl HeOP2AHUYECKUX BeUulecms,
MONEKYISIPHBIX U CIMPYKIYPHBIX (DA36EPHYMUbIX,
COKPAWEHHBIX U CKELeMHbIX) OPMYIL OP2AHUEeCKUX
seujecme; COCMAassimb yPAaGHEeHUst XUMUYECKUX
PeaKyuil u packpuleams Ux CyWHOCHb:
OKUCTIUMENbHOBOCCNAHOBUMENbHBIX PEAKYUTL
HOCPEOCMBOM COCMAGIEHUSL DNEKMPOHHO20 baNaHca
2MUX peakyutl, peaxkyuii UOHHO20 0OMeHa nymem
COCMABNIeHUsL UX NOTHBIX U COKPAUWEHHBIX UOHHBIX
ypasHeHull, peakyuti 2uopoIuU3a, peaxyuil
KOMNIeKcoobpazoeanus (Ha npumepe
2UOPOKCOKOMNIIEKCO8 YUHKA U ATIOMUNHUSL),
HOOMEEPIHCOamb XapaKmepHvle XUMUYEeCKue c8olicmed
seugecme coomeemcmsyIouUMU IKCREPUMEHMAMU U
BANUCAMU YPAGHEHUT XUMUYECKUX PeaKyull; - yMensb
KAACCUDUYUPOBAMb HeOP2AHUYECKUE U OP2AHUYECKUE
seuecmea U XUMUYeCKue peakyuu, CamoCmosimenbHo
8LIOUPAMb OCHOBAHUSL U KpUmepuu st
KAACCUDUKAYUU U3YUACMBIX XUMUHECKUX 00BbEKMO8,
Xapaxmepuzoeams COCMA8 U 8aXCHeluUe C8OUCMEa
seujecme, NPUHAONENCAUUX K ONPeOeNeHHbIM KIACCAM
u epynnam coedunenutl (npocmule ewecmad, OKCuobl,
2UOPOKCUODL, CONU,; Yene8000pPObl, NPOCHmble IPUpb,
cnupmsl, (heHonvl, anboecudbl, KemoHbl, KapoOOHOsble
KUCAOMbL, CLOACHBIE IPUPDL, IHCUPDL, Y21e6000L,
AMUHbBL, AMUHOKUCTIOMBL, OENIKUL), NPUMEHSIMb 3HAHUSL O
cocmase u c8oUCmMeax eewecms Ois
IKCHEPUMEHMANLHOU NPOGEPKU 2UNOME3
OMHOCUMENLHO 3AKOHOMEPHOCIEN NPOMEKAHUS




XUMUYECKUX Pearyull U npoSHO3UPOSAHUs
B03MOJCHOCHEN UX OCYUWeCBIeHUs; - YMemb
noomeepHcoams Ha KOHKPEMHbIX NPUMEPAX XApaKmep
3a8UCUMOCU PeaKYUOHHOU CHOCOOHOCTU
OpPeAHUYECKUX COeOUHeHUl O KPAMHOCMU U Munda
xosanenmuoui ceszu (" " u "), 83aumnoco enusnus
amomos u epynn amomos 8 MoAeKyIax, a maxice om
0cobenHoCmell peanu3ayuu pasniuyHblX MeXaHUusmMo8
NPOMeKaHUs peakyuil;, - ymems Xapakmepuzoeaman
NEKMPOHHOE CMPOEHUEe AMOMO8 (8 OCHOBHOM U
8030YHCOCHHOM COCMOANHULU) U UOHOB XUMUHECKUX
anemenmos 1 - 4 nepuoooe Ilepuoduuecxoii cucmemuvl
.U Menoeneesa u ux sanenmmuule 603MOACHOCIU,
ucnonwv3ya nouamus "s", "p", "d-anexmponnvie”
opbumanu, 3HepeemuyecKue yposHu, 00vbACHAMb
3AKOHOMEPHOCIU U3MEHEHUS COUCE XUMUYECKUX
27eMeHmMOo8 U 00pA3yeMbIX UMU COeOUHEHUU NO
nepuooam u Spynnam,

OK . Ucnonvzosamo
cospementbie
cpedcmaea noucka,
aHamza u
unmepnpemayuu
uHgopmayuu u
uHgopmayuontsie
MexHon02UU 015
6bINOJIHEHUS 3A0aY
npogheccuoHanbHou
desmenvbHOCMU

B obracmu yennocmu nayuno2o nosnanus:
- chopMUPOBAHHOCHIL MUPOBO33PEHUSI,
COOMBEMCMEYIOUe20 COBPEMEHHOMY
VPOBHIO paA38UMUSL HAYKU U 0OUeCTNBEHHOT
NPAKMUK, OCHOBAHHO20 HA OUANIOZe
KYAbIMYD, CROCOOCMBYIOUe20 0CO3HANUIO
€80€20 Mecma 6 NOIUKYIbIMYPHOM Mupe; -
COBEPUIEHCMBOBARUE A3bIKOGOU U
YUMAMENbCKOU KYIbMYPbl KAK CPeOcmed
83aUMOO0elCcmBuUs MeHcoy THObMU U
HO3HAHUSL MUPA; - OCO3HAHUE YEeHHOCTU
HAYYHOU 0esimeNbHOCMU, 20MOSHOCHLb
OCYWeCmBsmb NPOEKMHYIO U
uccnedo8amenbCkyio 0esimenbHoCb
uHOUBUOyanvHo u 6 epynne, Osnadenue
VHUBEPCAbHBIMU Y4eOHbIMU
NO3HABAMENbHBIMU OCUCTHEUAMIU: 8)
paboma c ungopmayuet. - 61a0ems
HABLIKAMU NOTYYeHUst UHGoOpMayu u3
UCMOYHUKO8 PA3HBIX MUNOE,
CAMOCMOSIMENbHO OCYWECNETIAMb NOUCK,
AHANU3, CUCMEMAMU3AYUIO U
uHmepnpemayuio UHGOPMayuU pa3iuyHsIx
61008 U popm npedcmasienus,; -
€030a6amv MeKCMbl 8 PA3IUYHBIX
Gopmamax ¢ yuemom Ha3HAYEeHUs!
uH@opmayuu u yenesou ayoumopuu,
8bIOUP AT ONMUMATILHYIO (DOPMY
npeocmagienus u GU3yaiu3ayuu; -
oyeHusams 00CnOBEPHOCHIb,
Jle2UmuUMHOCIMb UHpopmayuu, ee
coomeememeue npagosbiM U MOPALbHO-
IMUUECKUM HOPMAM, - UCHOTb306Ab
cpedcmea uHEPOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX MEXHOL02ULL 6
peenuy KOZHUMUBHDIX,
KOMMYHUKAMUBHBIX U OP2AHUZAYUOHHBIX
3a0au ¢ cobnodenuem mpebosamull
9P2OHOMUKU, MEXHUKU De30NACHOCMU,
2uzueHbl, pecypcochepescerust, Npagoguix u
IMUUECKUX HOPM, HOPM UHDOPMAYUOHHOT
be3onacrocmu;

611a0emb HABLIKAMU PACNOZHABAHUSL U
3auumsl UHGoOpMayuu, UHGOPMAYUOHHOU
6e30naACHOCmU TUYHOCTU,

- yMemb NIaHUPOBAMd U 8bINOIHANG XUMUYECKUU
9KCnepuMenm (npespaujeHusi Op2aHUYecKux geujecme
npu Hazpesanuu, noayyeHue SMuieHd u uzyieHue e2o
CBOLCME, KauecmeeHHble peakyuu Ha arboecuobl,
KpaxmaJ, YKCYCHYIO KUCTIOMY, OeHamypayus 0eiKos
npu HA2peeanull, ysemHule peaxKyuu OeiKos;
nposooUms peakyuu UOHHO20 0OMeHA, ONPedensamy
cpedy 800HbBIX pACMBOPO8, KAYeCMBEeHHble PeaKyul Ha
cynvgpam-, KapOboHam- u X10PUOAHUOHBL, HA KAMUOH
AMMOHUSL, peuams dKCNepuUMeHmanbhvle 3a0a4u no
memam "Memannwvr" u "Hememannwi") 6
coomeemcmeuy ¢ NPABUIAMY MEXHUKU Oe30nACHOCmU
npu obpaujeHuu ¢ geujecmeamu u 1abopamopHsbim
060pydosanuem,; npedcmagismy pe3yibmambl
XUMUYECKO20 IKCNEPUMERma 6 popme 3anucu
VpasHeHull COOMBEMCcmeyouux peakyuil u
Gopmynruposams 8b1600bl HA OCHOBE IMUX
Pe3yIbmamos; - ymems aHaiusupo8amy XUMu4ecKyo
unpopmayuio, NOIYHAEMYIO U3 PAZHBIX UCHOYHUKOS
(cpedcme maccosoul ungpopmayuu, cemv Unmeprnem u
opyeue); - 1a0emsb 0CHOBHBIMU MEMOOAMU HAYYHO20
NO3HAHUS BeUjeCME U XUMUYECKUX A61eHUll
(Habnr0Oenue, usmepeHue, IKCHePUMEH,
MOOenupoganue); - ymens RPosoOUNMb PAcyembl no
XUMUYECKUM (POPMYNAM U YPAGHEHUSM XUMUYECKUX
peaxkyuii ¢ UChOIb306aAHUEM DUIULECKUX BETIUYUH,
Xapaxmepusylouux euecmsd ¢ KOIuYeCmeeHHou
CMOPOHBL: MACCHI, 00beMA (HOPMATbHYLE YCN06USL)
20308, KOIUYECM8d 8ewecmsd,; UCNONb308AMb
cucmemHble XumuyecKkue sSHaHus Ol NPUHAMUS
pelienull 8 KOHKPEMHbIX HCUSHEHHBIX CUMYaAYUsXx,
CBA3AHHBIX C 8eUIeCMBAMU U UX NPUMEHEHUEeM,
yMemb CamMoCmosmenbHO NIAGHUPOBAMb U NPOBOOUND
XUMUYECKULL IKCHePUMEHm (NOJLyYeHUe U U3YUeHUe
CBOIUICME HEOP2AHUYECKUX U OP2AHUYECKUX GeUjeCms,
KauecmeeHHbvle peaxyuu y2ie6000p0o008 Pa3IUyHbIX
KIACCO8 U KUCTIOPOOCOOEPIAHCAUUX OPLAHULECKUX
gewecms, peuleHue IKCNePUMeHmManIbHbIX 3a0ay no
PACHO3HABAHUIO HEOP2AHUYECKUX U OP2AHUYECKUX
seujecms) ¢ coonv0enuem npasui 6e30nacHo2o
obpaweHus ¢ sewecmsamu U 1a00pamopHvim
0bopyodosanuem, popmyruposams yeau ucciedo8aHus,
npeodocmasnamy 8 pasiuyHol popme pe3yibmamol
9KCHEepUMEHMA, AHATUUPOBAMb U OYEHUBAMb UX
00CMOBEPHOCb, - YMeMb OCYWeCMEIAMb




YeNeHanpasieHHblll NOUCK XUMUYeCKOU uHpopmayuu 8
PA3IUYHBIX UCTIOYHUKAX (HAYYHAS U YYeOHOHAYYHAS
aumepamypa, cpeocmea Maccosol uHGopmayuu, cems
Humepnem u opyeue), Kpumuyecku aHaru3uposams
XUMUYECKYIO UHGOpMayuto, nepepabamvléams ee u
UCNOIL308AMb 8 COOMBEMCMEUU C NOCIABNEHHOU
YyuebHot 3a0auell; - 61a0emb CUCMEMOU 3HAHULL O
Memooax HayuHo20 NO3ZHAHUSL AGTIeHULL NPUPOObI,
UCNOIb3YEMbIX 8 eCMECNBEHHbIX HAYKAX U YMEHUSMU
NPUMEHSIMb MU 3HAHUSL NPU IKCNEPUMEHMAILHOM
uccnedo8anuu eeuecms u Ojisi 06bCHeHUs
XUMUYECKUX SGNEHULL, UMEIOWUX MeCMO 6 NPUpooe
NPAKMu4ecKkoll 0esimelbHOCMU Yel06eKd U 8
NOBCEOHEBHOU JICUSHU,

OK o4, Dppexmusno
83aUMO0€LICME08aANb
u pabomamu 6
KoeKmuee u

- 20MOBHOCHIb K CAMOPA3EUMUIO,
CamMocmosimenbHOCmu u
CamoonpeoenenuIo; -081a0eHue HagbIKamu
VUeOHO-UCCIeD08AMENLCKOLL, NPOEKMHOU U
coyuanvhou desmenvrocmu, Osradenue
VHUBEPCATbHBIMU KOMMYHUKAMUGHbLMU
Oelicmsusamu: 6) coemecmuas
0esAmenbHOCb.!

HOHUMAMb U UCHOTb306AMb NPEUMYUeCMEd
KOMAHOHOU U UHOUBUOYAILHOU pabomol, -
NPUHUMAMb Yeau COBMECHHOU
OesimenbHOCMU, OP2AHU308bIEANTb U
KOOPOUHUPOBAMb Oelicsus no ee
O00CMUIICEHUIO: COCMABISIMG NILAH
Oeticmeuil, pacnpeodensams poJi C Y4emom
MHEeHUU Y4ACMHUKO8 00CyHciamp
pe3yIbmamol COBMECMHOU pabomel, -
KOOPOUHUPOBAMb U 6bINOJHAMb PAOOMY 6
VCIO0BUSIX PEAIbHOZ0, BUPMYATbHO20 U

- yMemb NIAHUPOBAMb U 6bINOHSAMb XUMUYECKULL
IKCHepuMeHm (NPeepayenust OP2AHULEeCKUX 6elecms
npU HAZPEBAHUL, NOTYYEHUEe IMULEHA U U3YUEHUEe €20
CBOIICME, KAYECBEHHbIE PeaKyuy Ha alb0e2uobl,
KpaxmaJi, YKCYCHYIO KUCTIONLY, 0eHamypayus OeiKos
npu Hazpesanull, ysemHule peaxKyuu DeiKos;
nposooUmMs peaxkyuu UOHHO20 0OMeHA, ONPedensamy
Cpedy BOOHIX pACMBOPO8, KAYECMBEHHbLE PeaKyul Ha
cynvpam-, KapOoHam- u XI0PUOAHUOHDBL, HA KAMUOH
AMMOMUSL, peuams IKCHePUMEHMAbHbIE 3a0a4il NO
memam "Memannwvr" u "Hememannwt") 6
coomeemcemeuy ¢ nPasULAMU MeXHUKY 6e30nACHOCmU
npu obpawieHuu ¢ eujecmeamu u 1abopamopHsLm
000py008aHuemM; NPeOCmasisimy pe3yibmanmsl
XUMUHECKO20 IKCNEPUMEHMA 8 hopme 3anucu
VPAGHEHUTL COOMBEMCMBYIOUWUX PEAKYUTL U
Gopmynuposams 8b1600bl HA OCHOBE IMUX
Pe3YIbMaAmos; -ymMemb CamoCmosimenbHO

KOMaHoe N .
KOMOUHUPOBAHHO20 83AUMOOECEUs, - RAAHUPOBAMY U NPOBOOUMb XUMUYECKUL
ocyujecmenams HO3UMueHoe aKCnepumenm (noayuenue u uyuenue ceoucma
cmpamezuieckoe nogedeHue 8 pasiuiHbIx HeopeaHuieckux u OpeaHu4ecKux aewecms,
CUMYAYUAX, NPOAGIAMb MEOPUECTNEO U KauecmeeHHbvle peakyuu y2neo00po0os pasIuiHbIX
8000padicenue, Oblmb UHUYUATNUBHBLM KIACCO8 U KUCLOPOOCOOEPICAUWUX OPSAHULECKUX
Osnadenue yHUBEPCATbHLIMIU sewjecme, peuleHue IKCNEPUMEHMATbHBIX 3a0ay NOo
PecyIsmusHbIMU 0eliCMEUAMU. 2) RPUHAMUE | PACNO3HABAHUIO HEOPSAHUYECKUX U OP2AHUYECKUX
cebs u Opyeux ar0oell: - NPUHUMAMb sewecms) ¢ cobnodenuem npasui 6e30naAcHo20
MOMUbL U apeyMeHmul Opyux roetl npu obpawenus ¢ eewecmeamu u 1aOOPaAMOPHbIM
ananuze pe3yibmamos OesmenbHOCmu, - 0bopydosanuem, Qopmyauposams yeau ucciedo8anus,
NPpU3HABAMb C80€ NPABo U NPABo OPy2ux npedoCcmasnamy 8 pasiuiHol opme pe3yibmamol
nodell Ha OWUubOKU, - pa3guUeamy 9KCNepuMeHma, AHATU3UPOSAmMs U OYEHUBAMb UX
CNOCOOHOCIb ROHUMATNG MUD C NOZUYUU 00CMOBePHOCIb,
0py2020 uenogexa,

OK 4 B obnacmu sxonoeuneckozo socnumanus. - | - cqbopMupoeanfb npeocmagieHus: o XflMuHECKOﬁ

Codeticmeosams ChHOpMUPOBAHHOCIID IKONO2UUECKOT COCMAGIAIOUEL €CTNECTNEEHHONAY UHOT Kapmutibl

coxpaneno KYbMypbl, NOHUMAHUE GIUAHUS COYUATLHO- | MUPA, POJU XUMUU 8 NOSHAHUU SALEHU NPUPOObL, 8

oxpyarcatoueii cpede, IKOHOMUNECKUX NPOYECCOE HA COCIOANUE Gopmuposanuu MOUUTEHUS. U KYTbMYPbL AUUHOCTL, €€
NPUPOOHOUL U COYUATLHOU CPeobl, @DYHKYUOHANBHOU 2PAMOMHOCU, He0OX00UMOU 015

pecypcocbepediceruio,

NPUMEHSIMb 3HAHUSL
00 uzmernenuu
KAUMama, npuHyunsl
bepexcausoeo
npoussoocmaad,
aghghexmugno
oelicmeosams 6
Upe38bIYATIHBIX
cumyayusix

0CO3HaHUe 2100aNbHO20 Xapakmepa
9KONO2UYECKUX NPOOIeM; - NIAHUPOBAHUE U
ocyujecmenerue 0elcCmeull 8 OKpyicarouent
cpede Ha OCHOBe 3HaAHUA Yeell
YCMOUYUB020 PA3BUMUS HeN08eUeCmEd;
akmuenoe Henpusmue oeticmaeutl,
NPUHOCAWUX 8PeO OKpYdicaloujell cpede; -
YMeHUe NPOcHO3UPO8Amb
HebnazonpusmHsle IKOI0SUHECKUe
nocnedcmeusi npeOnPUHUMAEMbIX

Peenus NPAKMUYECKUX 3a0ay U IKOI02UYECKU
000CHOBANHO20 OMHOUIEHUSL K CBOEM) 300PO8bIO U
npuUpooOHoll cpede; - ymems cobnodams npasuia
9KONOSUUECKU Yeneco0bpazH020 N0GedeHuUs. 6 Obimy u
MpPYO08oll 0essmerbHOCIU 8 YETAX COXPAHEHUsL CB0e20
300P08bsL U OKPYIHCAIOWel NPUPOOHOU CPeObl,
VUUMBIEAMb ONACHOCHb BO30€UCMEUSL HA JCUBbIE
Op2anu3Mbl ONPeOeIeHHbIX GeUjecme, NOHUMAS CMbICIL
noxazamensi NPeOenbHol OONYCIMUMOU KOHYEHMPayuu
- yMemb NPOSHO3UPOBATND, AHANUIUPOSANb U




Oeticmeutl, npedomspawyams ux, -
pacuupenue onvima 0essmeibHOCmu
9KON02UYECKOU HANPABIEeHHOCU, -
081a0eHIe HABbIKAMU YUeOHO-
uccie008amenbCKol, NPOEeKMHOU U
COYUATLHOU OesMeNbHOCU,

OYeHUBAMb ¢ NO3UYULL IKOIOSUYECKOU 6E30naAcHOCmU
nociedcmeusi ObImogoll U NPOU3BOOCMBEHHOU
OesimenbHOCMU Yel08eKd, C83AHHOL ¢ NepepabomKoll
6eujecme; UCNOIb306aMmb NOLYUEeHHbLE 3HAHUSL OTIs
NPUHSIMUSL 2DAMOMHBIX PeuleHuil npooiem é
CUMYayUsIX, C8A3AHHBIX C XUMUEL, - YMENb
0CO3HABAMb ONACHOCTL B030EUCMBUSL HA JICUBbIE
Op2anu3Mbl ONPeOeeHHbIX BeUjeCms, NOHUMASL CMbICL
nokazamenst npedesbHOU OONYCMUMOU KOHYEHMpayuu,
U NOSICHAMb HA RPUMEPAX CNOCOObL YMEHbULEHUS U
npedomepaujeHus uUx peOH020 8030€UCmEUsl Ha
Op2anu3M 4eno8exd.

IIpodeccuonaibHblie IInannpyemsle pe3yJbTaThbl 00y4eHUsI
KOMIIeTeHIH
Oo0wue O6mue
Bnaners paboroli 1Mo (OpPMHUPOBAHUIO U
peanuzanun porpamMm CaHWUTAPHO- | - YMETh  IPOBOAWTH CAHUTAPHO- THIHEHHIECKOE
TUTHEHIYECKOE TIPOCBENICHHE HACEICHNUS, B | IPOCBEIICHIE HACCIICHNS,
TOM qHcIe porpamMmm CHIDKEHUS | - YMETh IEPEHOCHUTH 3HAHHS B IPAKTHIECKYIO 00JIacTh,
noTpeOeHust  ankoronss W Tabaka, | OCBOGHHBIE CpPEACTBA M CHOCOOBI  AEHCTBUS B
IpeyTPExICHNSA u 60pBOBI C | cOOCTBEHHYIO MPAKTHKY;
HEMEANIIMHCKUM MOTpeOJIeHNEM | -3HAaThb OCHOBBI METOJOJIOTHH HCCIIEIOBATEIbCKOM M

[IK 4.2. TIpoBOaUTH
CaHUTapHO-
TUTHEHHUYECKOE
MIPOCBEIIEHUE
HaceJIeHUs

HapKOTHYECKHX CPEJICTB, U MCUXOTPOIHBIX
BEIIIECTB,;

IIpoBouThH CaHUTapHO-TUTHEHUYECKOE
MIPOCBEIICHUE HaceleHUs U MOTHBHPOBATh
Ha BeJIeHHE 3710pOBOro 00pa3a KHU3HH;
3HaTh NPUHLIUIIEI 3J0POBOTO 00pa3a KU3HHU,
OCHOBBI ~ COXpaHEHUsI M  YKPEIUICHHA
3/I0POBBS;

(hakTOpBI, CHOCOOCTBYIOIINE COXPAHEHHIO
3/I0POBBS;

@DopMBbI 1 METOIBI pabOTHI IO CAHUTapHO-
TUTHEeHUYECKOe NPOCBEIICHNE HACSNICHMUS;

MIPOEKTHOM JESITEIbHOCTH;

-3HaTh CTPYKTYpy MW  mpaBwia  OQOpPMIICHHS
HCCIICIOBATENILCKOM ¥ IPOCKTHOH padoThl;

- HMETh HaBBIKH (hopMyTUpOBKH TEMBI
HCCIIEI0BATENIbCKON u IIPOEKTHOM paboTsl,
JIOKa3bIBaTh €€ aKTYaJIbHOCTE;

- yMETh OIIPEAEIATh Leb u 3a7a4qn

PICCJ'IC,I[OBaTeJ'ILCKOﬁ u HpOGKTHOﬁ pa6OTLI;

- BLI6I/IpaTI> U TPUMCHATH Ha IPAKTUKE MCETOAbL
PICCJ'IC,I[OBaTeJ'ILCKOﬁ JACATCIBbHOCTHU aJICKBATHBIC
3aJa4aM UCCICOAOBAHUAA.

B pesynbrare ocBoeHMsI mporpamMmbl y4eOHOTO MpPEIMETa peaiu3yercs MporpaMma BOCIHUTAHUSA,
HanpasjeHHas Ha (OpMUPOBAHKE CIEAYIOINX JUYHOCTHBIX pe3ynbTaToB (JIP):

Koambl
JInyHOCTHBIE Pe3yabTAThl PeAJIN3ALMU POrPAMMbI BOCIIMTAHMA(OECKPUNmMopst)
pe3yJabTaToB
OCO3HaIOH_IHI>’I MNPUOPUTCTHYIO EHHOCTH JIMYHOCTH YCJIIOBCKA, YBa)KaIOIJ_II/Iﬁ
COOCTBEHHYIO U UYXKYIO YHUKAIHHOCTh B PA3JIMYHBIX CUTYAIUsAX, BO BceX popMax u JIP o7
BHUIax JCATCIbHOCTH.
[ToruMaromuii CyIHOCTh U COIMAIbHYIO 3HAYUMOCTh CBOEH Oymyiei mpodeccun, P
IPOSIBJISIONINN K HEW YCTOMYMBBIA HHTEPEC. 18
VYwmeromuii 2gpheKTHBHO paboTaTh B KOJUIEKTHUBE, OOIIATHCS C KOJUIETaMH, P
PYKOBOJICTBOM, IOTPEOUTENISIMHU. °
CamocTosTeNnbHbIN U OTBETCTBEHHBIH B IPUHATHH PELIEHUH BO Beex cepax cBoeit
JESATeTLHOCTH, TOTOBBIA K HCTIOTHEHUIO pa3HOOOPA3HBIX COIMATBHBIX POJIEH, JIPyg
BOCTpC60BaHHLIX 6PI3H€COM, O6IJ_ICCTBOM N ToCy1apCTBOM.
OJ1s1 2IYXUX, CAAOOCTBIUAUUX, NO30HOOLOXUIUX 00YUAIOUUXCSL
CriocoOHOCTh K COLUANBHOW aJanTallid W WHTETPAallid B OOMIECTBE, B TOM YHCIE IPH pealu3aiud
BO3MOYKHOCTEH KOMMYHHUKAIIMH HA OCHOBE CIIOBECHOH pedn (BKIFOYAsl YCTHYIO KOMMYHHKAIIHIO), a TAKKE, JIP(A) o1
HpI/I KCJIIaHUH, KOMMyHI/IKaHI/H/I Ha OCHOBC )KeCTOBOﬁ pqu/I C JIMIaMu, UMCHOIITUMH HapymeHI/m cnyxa.
0151 06YUAIOWUXCSL C HAPYUWEHUAMU ONOPHO-08USAMENTbHO20 ANNApama

Brnagenmne  HaBBIKAaMHM  NPOCTPAHCTBEHHOH W CONHMANBbHO-OBITOBOH  OPHMEHTHPOBKH;  YMEHHE
CaMOCTOSITEILHO ¥ 0€30MacHO TMepelBUraThCsi B 3HAKOMOM U HE3HAKOMOM MPOCTPAHCTBE C JIP(A) o2
HCIIOJIb30BAHUEM CIICIHATBHOTO 000PY/I0BAHHUS
CrnocoOHOCTh K OCMBICHCHHIO U Au(QepeHnranid KapTUHB MHpa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOM JIP(A) o3




OpraHm3anuun

CrnocoOHOCTh K  OCMBICIICHHIO COLIMAJIBHOI'O  OKpPYXKCHHA, CBOCro MeCTa B HEM, IPUHATUC

COOTBETCTBYIONINX BO3PACTY HEHHOCTEH 1 COMANBHBIX POJIei TIPCA) 04
0715 00YUAIOWUXCA ¢ PACCMPOUCTNEAMU AYMUCTHUYECKO20 CHEKMPA

(dopMHUpOBaHNE YMEHHS CIEOBAaTh OTPAaOOTAHHOHW CHCTEME INpaBHJI HOBEICHUS M B3aUMOACHCTBHS B JIP(A)

IPUBBIYHBIX OBITOBBIX, YYCOHBIX M COLIMAJIBHBIX CHTYalUsX, YACPKHUBATh IPaHULBI B3aHMOACHCTBHS 0

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
-npomexxyrounas arrecraius JJOK (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),

14




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),
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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:
Hcnonp3oBanue  TUApONM3a  OCNKOB B TMPOMBINUIEHHOCTH.  llonmMBHHMIXIIOpUI, 1 OKyy — TP, JIP(A)
nonuteTpadropatunen (tedson). denonodopmanbaeruanble IUIacTMaccel.  Llemmynouna. o ® '
[TpoMbIlITIEHHOE TPOU3BOACTBO XMMHUUECKHUX BOJIOKOH.
Tewma 2.38. JlabGopaTopHnasi padora Ne 11: 5 OKoy — JTPJIP(A),
benku. benku.
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:
AMuHOKUCNOTHL. benkn. AMuHOKUCHOTHL. [loHATHE 00 aMUHOKHCIOTax, WX KiIaccuduKkanus u cTpoeHue. OnTuueckas
U30MepUs oi-aMUHOKUCIOT. HoMeHknatypa aMMHOKHUCIOT benku Kak NpupoaHbIe MOJIUMEPHI.
[lepBuuHas, BTOpUYHAs, TPETUYHAs] U YETBEPTUUHAS CTPYKTYphl OenkoB. OUOpMILISpHBIE U 2 OKo7 — JIP4,JIP(A),
rioOynspHble Oenku. XUMHUYECKHe CBOICTBa O€NKOB: TOopeHHe, NeHaTypalus, THAPOJH3,
KayeCTBEHHbIE (1IBETHBIE) peakiuu. buonornyeckue GpyHkunu 6enkoB, ux 3HaueHue. benku kax
KOMIOHEHT nuiy. [Ipobiema 6eKoBOro rooianus 1 MyTU ee peleHms..
Tema 2.41 Copnepxanune y4eO0HOro MmarepuaJia: 5 OKor — JIP,JIP
o 07 — 45 (A)l
3auer. [Tpomexyrounas aTtectanus (3a4eT ¢ OIEHKOM)
Bcero ¢ npenogaBaresiem: 1 (BEels)
(15/5/1)
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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).

25


https://book.ru/book/9240500
https://book.ru/book/939867
https://book.ru/book/938838
https://www.book.ru/
http://mindload.ru/login/index.php
http://www.consultant.ru/
http://elibrary.ru/
https://book.ru/book/947835
https://book.ru/book/943261
https://book.ru/book/942739
https://www.book.ru/
http://mindload.ru/login/index.php
http://www.consultant.ru/
http://elibrary.ru/

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.

ITpomexxyrounast arrectanus B opme B hopme JIDK u 3adera ¢ o1ieHKOIM.

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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