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Hacrosijasi mporpamMMa yueOHOM JUCLMIUIMHBI OPUEHTUPOBAHA HA peau3alyio
¢denepasbHOrO0 KOMIIOHEHTa roCyAapcTBeHHOro obpa3oBaresibHOro cTaHjapTa (fganee — ®I'OC)
cpenHero o0mero oOpa3oBaHusi no Xumuu Ha 0a30BOM ypoBHe B Tipefiesiax OCHOBHOU
oOpa3oBaTe/ibHOM MpOrpaMMbl CpeZiHero NMpodecCHoHaIbHOTO 06pa30BaHus C yueToM Mpoduist
TI0JTy4aeMoro rnpodeccruoHaibHOro 06pa3oBaHusl.

ITpu oceoenuu mpodeccuii CITO npodus: 40.02.03 — ITpaBo u cyaebHOe aJMUHHUCTPUPOBAHKE-
XUMHSI M3ydaeTcsl Kak 0a30Bblii yueOHbINA rpeaMeT B 00beMe 72 uyacoB (72 ayAWUTOpPHBIX 4yacoB). IIpu
MOCTPOEHUH y4eOHOro mporiecca yuuThiBatoTcst TpeboBanus ®T'OC CITO, KoTopbie TpeyCMaTpUBAtoT,
YTO BBIMYCKHUK, ocBouBLIMi OITOIT CIIO, somkeH 06/1aaTh 00I{MMY KOMIIETEHLUSMH, BK/ITIOYAIOIIMU
B ce0st CrIOCOOHOCTS:

OK 1. [ToHuMaTk CyL[HOCTb ¥ COLMAIbHYIO 3HAUMMOCTB CBOeH OyayIieit mpodeccuu, MposiBISTh

K Hell YCTOMUMBBIN UHTepec.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO [esTeNbHOCTb, WCXOAs W3 LeJd U CIIOCOO0B ee
JOCTYDKEeHMS], OTpe/ie/IeHHbIX PYKOBOZJUTE/IEM.

OK 3. AHam3upoBaTh pabouyr0 CUTYalMIO, OCYILECTB/ISTh TEKYIUH U UTOTOBBIA KOHTPOJIb,
OLIeHKY M KOPPEKLMIO0 COOCTBEHHOW JeATe/llbHOCTH, HeCTU OTBETCTBEHHOCTh 3a Pe3y/IbTaThl
CBOel paboThI.

OK 4. Ocy11ecTB/IATL MOUCK  MHGOpPMAaIi, HeoOXoauMol A1 3((EeKTUBHOTO BbIMOJTHEHUS
Npo¢eCcCHOHAIbHBIX 3a/au.

OK 5. Vcnonb30BaTh MH(POPMALIMOHHO-KOMMYHUKALIMOHHbIE TEXHOJIOTUX B TIPO(eCCUOHATbHOU
JesITeIbHOCTH.

OK 6. Paborath B KOMaH/ie, 3¢(eKTHBHO 00IIaThCS C KOJIeraMu, pyKOBO/ICTBOM, K/THeHTaMHU.
OK 7. WcronmHsTh BOMHCKYIO O00S3aHHOCTb, B TOM UYHCJie C TIpUMeHeHHWeM T0JyYyeHHbIX
ripodecCMOHa/IbHBIX 3HAaHUM.

CoeprkaHue TIpOrpaMMbl « XMMUsD» HallpaB/IeHO Ha AOCTIKEHHWE CIeAYIOIIUX LIe/Iei:

* (hopMupoBaHUe y 00yUaroIuxcsi yMeHHUs OLIeHUBAaTh 3HAUMMOCTb XUMAYeCKOT0 3HAHUS 1151
KaXK/IOTO YesioBeKa;

* (hopmupoBaHue y 00y4arOIIUXCs L[eJIOCTHOTO TPE/ICTaB/JIeHUsI O MUDe U POJId XUMHU B
CO3[JaHMM COBPEMEHHOM eCTeCTBEeHHO-HAayuHOW KapTUHbI MUPA; YMEHUsI O0BSICHATh OOBEKThI U
TIPOLIeCChl  OKpY’Karolllell  JeHMCTBUTE/NIbHOCTA: TPUPOJHOM, COLMaNbHOM, KYyJbTYDHOM,
TeXHUUeCKOH Cpefibl, — UCIIOMb3YsI [/Isl 3TOr0 XUMHUUeCcKue 3HaHMUS;

* pa3BUTHe y 00yYarIUXCsl yMEeHUH pa3iuuaTh (akThl U OL[eHKH, CDABHUBATh OLIEHOUHbBIE
BBIBO/IbI, BU/IETh X CBSI3b C KPUTEPUSMH OLIEHOK M CBSI3b KDUTEPHEB C OTIPe/|e/IeHHON CUCTeMOMU
1[leHHOCTel, popMynMpoBaTh U 000CHOBBIBaTH COOCTBEHHYO TTO3ULIUIO;

* mpuoOpeTeHWe O0OY4YarOIIUMUCSA ONbITa Pa3HOOOPA3HOM [1eATe/IbHOCTH, TIO3HAHUS U
CAMOTIO3HAHUSI; KJ/IFOUEBBIX HABBIKOB, WMEIOIINX YHHUBepCa/JbHOe 3HaueHWe /i Pa3TuuHBbIX
BU/IOB [JlesITeTbHOCTH.

Copnepxanue o61meobpa3oBaTe/ibHOM yueOHOM AMCLUUTUIMHBI «XHUMUSI» HarpaB/ieHO Ha
yCBOeHHe OOyYaroIMMHUCSI OCHOBHBIX TIOHSTHH, 3aKOHOB W TEeOpUH XWUMHH; OBJafieHHe
YMeHUsIMH Hab/IofaTh  XUMUYeCcKWe sIBJIeHWs, TPOBOAWTb XUMUUYECKHM 3KCITIePUMEHT,
TIPOM3BO/IUTh PacyeTbl Ha OCHOBE XMMHUYECKUX (HOPMY/T BEIIeCTB W ypaBHEHUH XUMUUYECKHX
peakuuii. B mpoijecce u3yueHUs: XUMHM y OOYYarOIIMXCS OCBAaWBAIOT TPUEMbI I'DaMOTHOTO,
0e301acHOTO UCIO/Tb30BaHUsI XMMUUYECKUX BEIeCTB U MaTepPUaJIOB, IPUMEHSIEMbIX B OBITY.

[lpy W3M0KeHWW MaTepuasa COOJIOZAETCS eJUHCTBO TEPMHHOJOTMU W 0003HaueHWH B
COOTBETCTBUM C JIEMCTBYIOLUMU CTaHjapTaMHU.
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1.IIACITIOPT [TIPOI'PAMMBI YYEBHOM JUCHUIT/INHbI
«XNMUSA»

1.1. O6/;1acTh IPUMEHEeHHUs MPOrPaMMbI

[TporpaMMa yueOHOW AUCHUIIIMHBI «XUMUs» SIBASETCS YaCThbi0 TIPUMEPHOM OCHOBHOM
nipodeccroHaLHOM 0Opa3oBaTeibHON mporpammbl B cooTBeTcTBUU ¢ PI'OC 1o mpodeccusam
CIIO. TIporpamma yueOHOM [JUCLMITIMHBI « XHUMUs» SIBSIeTCSl 4acThio 0011jeo0pa3oBaTe/ibHOM
MOJTOTOBKU 0O0yuaroiuxcs B yupexaenusx CITO.

1.2. Mecto yueOHOH JAMCHMIUIMHBI B CTPYKType OCHOBHOH mpodecCHOHA/TBHOM
o0Opa3oBaTe/JIbHON MPOrpaMMbl: WCIUIUIMHA BXOAWUT B 00IeoOpa3oBaTeNbHBIA UK U
OTHOCHTCS K 6a30BbIM 0011je00pa30BaTe/TbHbIM AVUCIUTIIMHAM.

1.3. Iles1 1 3a/jaun yueOHOM AMCLMILUIAHBI — TPe0OBaHUA K pe3y/IbTaTaM 0CBOEHHS
y4eOHOH AMCHUITMHBI:

OcBoeHue copep)KaHUsl yueOHOM [JUCHUIUIMHBI «XUMUSI», 00ecreurBaeT IOCTHKeHHe
CTYJeHTaMU CeIyIOIINX Pe3y/IbTaToB:

* IUYHOCIMHDIX:

—— YyBCTBO TOP/IOCTU U YBa)KeHHsI K UCTOPUU U [JOCTWKEHUSIM OTeueCTBeHHOW XUMUUeCKOu
HayKW; XUMHUECKH TPaMOTHOe TOBe/leHre B TIPOQ)eCCHOHATBHOM /IeATeIbHOCTH U B OBITY MpHU
oOpallleHUy C XMMUYeCKMMU BellleCTBaMH, MaTepHalaMU U MPOLIeCCaMU;

—— TOTOBHOCTb K TMPO/IO/DKEHUI0 00pa30BaHUs U TOBBIIIeHNsT KBaU(pUKaIMA B U30paHHOU
npodecCUOHATBLHON JeITeTbHOCTH U 00BEKTUBHOE OCO3HAHHME POJI XMMUUECKUX KOMITETEHI[UI
B 9TOM;

—— yMeHHe WCTIO/b30BaTh AOCTHXXEHUs] COBpEMEeHHOW XUMHUeCKOW HayKu U XUMUUeCKHUX
TeXHOJIOTUM [ijii TIOBBILIEHUsT COOCTBEHHOTO WHTE/UIEKTYaJbHOTO pa3BUTHS B BbIOpaHHOU
ripoecCcrHoHaTLHOM JesiTe/IbHOCTH;

® MemanpeoOMemHbIX:

—— WCMO/Mb30BaHWe Ppa3/IMUHBbIX BU/JOB TI03HABATe/IbHOM MeSITeTbHOCTY U OCHOBHBIX
WHTe/UIeKTya/IbHBIX Orepaluii (TIOCTAaHOBKY 3a/ilaud, (OpMy/JMpOBaHUS TUIIOTe3, aHaIu3a |
CMHTe3a, CpaBHEHHs, O0O0OIIEeHUs, CHCTeMaTWU3alli{, BBIABIEHWS TMPUUMHHO-C/I€ACTBEHHBIX
CBsi3eid, TOMCKa aHa/loroB, (OpMy/IMpPOBaHUS BBIBOJOB) [i/Isi pelleHUs] MOCTaBAeHHOW 3ajaud,
NIpUMEHEeHWe OCHOBHBIX METO/IOB TI03HaHUsl (HAOJFOZIeHHsI, HAayYHOTO SKCIIEPUMEHTA) /s
W3yueHUs] Pa3/InYHbIX CTOPOH XUMHUECKHUX OOBEKTOB W MPOLECCOB, C KOTOPHIMH BO3HHKAeT
HE0OXOIUMOCTh CTAa/IKUBAThCs B IPOdeCCHOHAMbHOM cdepe;

—— WCTO/b30BaHWe pa3/IMUHBIX WCTOYHWKOB il TIOJy4YeHUsT XUMHYeCcKoW HWH(opMalu,
yMeHUe OL|eHUTh ee /IOCTOBepHOCTb [T  [AOCTM)KeHUs  XOpOIIMX  pe3y/abTaTOB B
ripodeccuoHanbHOM cdepe;

® npeoMemHbIX:

—— ¢hOpMHPOBAHHOCTh Tpe/CTaBAeHU 0 MeCTe XMMHUM B COBPEMEHHOW HayuHOW KapTUHe
MUpa; TIOHUMaHUe PO/ XUMUU B (hOPMHUPOBAHUU KPyro3opa U (GyHKI[MOHATLHOM IPaMOTHOCTH
yesioBeKa Jjis PellleHus IPaKTUUeCKUX 3a/1ay;

—— BJafieHWe OCHOBOTIO/IATAlOL[UMH XUMHUUYECKUMHU TIOHATHUSIMH, TEOPUSMU, 3aKOHAMH |
3aKOHOMEPHOCTSIMH; YBePeHHOe T10/1b30BaHie XUMHUUeCKON TePMUHOJIOTHEN Y CUMBOJTUKOM;

—— B/aJileHue OCHOBHLIMU METOZlaMM HAy4YHOrO TI03HaHHUs, WCIO/b3YeMbIMU B XUMHM:
Hab/roleHreM, OTMCcaHWeM, U3MepeHHeM, SKCIIePUMEHTOM; yMeHWe oOpabarbiBaTh, OOBSCHSITDH
pe3y/ibTaThl MPOBE/IEHHBIX OIBLITOB U JleflaTh BBIBO/IbI; TOTOBHOCTh U CIIOCOOHOCTb TIPUMEHSITh
METOZbI TI03HAHUSI TPY PellleHUH TTPAaKTUYeCKUX 3a/1ay;

—— c(hopMUPOBAHHOCTh YMEHHs [laBaTh KOJMUeCTBEHHbIE OL[eHKU U TIPOM3BOAUTD
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pacyeTsl 110 XUMUUYECKUM (popMyJiaM U ypaBHEHUsIM;

—— BJIaJileHue TIpaBU/IaMy TeXHUKH 0€30MacHOCTH MPH UCI0/Tb30BaHUM XUMUUeCKHX BelleCTB;
—— c(hopMHPOBAHHOCTb COOCTBEHHOW TO3WIMM TI0 OTHOIIEHWIO K XMMHUeCKoW MH(GOpMaLUH,
T10J/ly4aeMOU U3 pa3HbIX NCTOUHUKOB.

B pe3yabTaTe HM3yYeHHs Y4YeOHOH JAMCHUIUIMHBI «XHMHUS» 00YYAIOIUHCA [JO/DKEH

yMeTh:
* Ha3bIBaTh: U3yUeHHbIe BellleCTBa 10 TPUBUAILHON WM MeXX/1yHapOJHOM HOMeHK/IaType;

* ompeAeNATb: BaJEHTHOCTb U CTeMeHb OKUCIeHUS XUMHUYECKMX 3JIEMEHTOB, THII
XUMUUECKOW CBSI3W B COeJUHEHUsX, 3apsj, HOHA, XapakTep CpeZibl B BOJHBIX pacTBOpax
HEOPraHWUUeCKWX W  OpraHWYeCKMX COeJIMHEeHWM, OKHCIUTeb W BOCCTAHOBUTEJIb,
TIPUHA/IIE)KHOCTD Bell[eCTB K Pa3HbIM K/lacCaM HeopraHM4eCKUX U OpraHuyecKux Coe/IMHeHuH;

* XapaKTepH30BaTh: 3/IeMEHTbl MaJbIX MEePHO/IOB TI0 UX TIOJIOXKeHHUI0 B Ileprognueckoit
cucteme [I.VI. MeHzeneeBa; o0le XUMHUUYeCKUe CBOMCTBA MeTas/IOB, HEMETA/I/IOB, OCHOBHBIX
K/IaCCOB HEOPraHUUeCKWX U OpPraHUUYeCKHUX COeJWHEHHUH; CTpOeHHe W XUMHUeCKhe CBOMCTBA
M3y4YeHHbIX HeOPraHUUeCKUX U OpraHu4yeCcKuX CoeJMHeHU;

* O00BSACHATH: 3aBUCHMMOCTb CBOMCTB BeI[eCTB OT WX COCTaBa M CTPOEHUs, TIPUPOIY
XUMHUYECKOM CBSI3U (MOHHOW KOBA/eHTHOW, MeTa/VIMuyeCcKOM W BOAOPOJHOM), 3aBUCUMOCThb
CKOPOCTM XUMHMUECKOH peaklud W TI0JIOKeHWe XUMUUeCKOTO paBHOBECHSI OT pa3/MUHbIX
¢dakTOpOB;

* BBINOJHATH XUMHYECKHMH JKCIEpPUMEHT: TI0 pAClO3HAaBaHHI0  BaKHEMIINX
HEOpraHUUeCKHUX U OpraHuuecKUX CoeJuHeHU;

* MPOBOAMTB: CAMOCTOATENbHBIA TOHWCK XUMHUECKOW HH(OpPMalUX C UCIIO0b30BaHUEM
Pa3/IMYHbIX HWCTOYHUKOB (HAYYHO-TIOMYJ/ISIPHBIX W3[laHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB VHTepHeTa); UCMOIb30BaTh KOMITbIOTEPHbIE TeXHOIOTHH [iIs1 00pabOTKM U Tiepejaun
XUMUUeCKoW nHpopMalK U ee TIpe/[CTaB/IeHUs B pa3/IMUHbIX hopMax;

* CBA3BIBATh: U3yUeHHBIM MaTepuas Co CBOei rpodeccroHa/bHOM /e TeTbHOCThIO;

* pelIaTh: pacueTHbIe 33/jauy 110 XUMUUYECKUM (OpMYy/iaM U ypaBHEHUSsIM;

* MCIOJ/Ib30BaTh NMPHOOPeTeHHbIe 3HAHUSA U YMEHHUsI B MPAKTHYECKON AeATe/TbHOCTH U
MOBCe/JHEBHOM JKM3HU:

- [y OOBSICHEHWS] XUMHYECKMX SIBJIEHUM, TPOUCXOASIIUX B TIpUpoje, OBITY U Ha
TIPOM3BO/ICTBE;

- orpefie/ieHUs BO3MOJKHOCTH TPOTEKaHWS XUMHWUECKUX TIpeBpAllleHHuH B Pa3IAYHBIX
YCJIOBUSIX U OLIEHKU UX TI0C/Ie/ICTBUIA;

- 9KOJIOTMUeCKU I'PaMOTHOT'O TIOBe/IEHHUsI B OKPY KaroIliei cpejie;

- OL|eHKH BIMSIHUSI XUMUUECKOT0 3arpsis3HeHUs1 OKPY>Karolllel cpe/ibl Ha OpraHu3M uejioBeka U
JIpyTHe KUBbIe OpraHUu3MBbI;

-6e3omacHoro obpallieHHsi C TOPIOUMMHM W TOKCHUUHBIMU Bel[eCTBaMH W J1abDOpPaTOPHBIM
obopy/ioBaHuEM;

- TIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHOM KOHIIEHTPAIK B OBITY ¥ Ha TIPOU3BO/ICTBE;

- KDUTHUYECKOW OILIeHKM [JOCTOBEPHOCTH XWUMHYeCKOoW WH(OpMaI[iK, TOCTyTarolen u3
Pa3HbIX UCTOYHUKOB.

B pe3yibTaTe H3yueHHs YYeO0HOW JAWCHMIUVIMHBI «XUMHsS» 00yYaroluiics J0/DKeH
3HATh:

* Ba)KHelIIMe XUHMHYeCKHe TMOHATHUSA: Bell[eCTBO, XMMUUECKUN 3JIEMEHT, aTOM, MOJIEKY/Ia,
OTHOCUTeJIbHbIe aTOMHasi U MOJIeKYJ/isIpHasi MacChl, MOH, a/UIOTPOIUSs, W30TOMbI, XUMUUecKas
CBSI3b, 3JIEKTPOOTPHIATEILHOCTh, BaJIEHTHOCTb, CTeIeHb OKWC/IeHWs, MOJb, MOJIIpPHasl Macca,
MOJISIDHBI 00beM ra3000pa3HBbIX BeIIeCTB, BeIeCTBA MOJIEKYJ/ISIPHOTO W HEMOJIEKYJIIPHOTO
CTPOEHMsI, PpaCTBOPbI, 3JIEKTPOJUT U HEIIEKTPOJIUT, 3JIeKTPOJIMTHYECKass AMCCOI[HaIys,
OKUCJ/IMTelb ¥ BOCCTAHOBUTE/b, OKUC/eHHWe W BOCCTAHOBJIEHWE, TeryioBo 3¢¢eKT peakiuu,
CKOPOCTh XMMHMUECKOW peaki[id, KaTaau3, XUMHUeCKOe paBHOBeCHe, YIJIepOJHBIN CKeserT,
dbyHKI[MOHaIbHAs TPYIINa, U30Mepusi, TOMOJIOTHS;
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* OCHOBHBIE 3aKOHbI XUMHH: COXPaHEHHs] MacChl BellleCTB, TOCTOSIHCTBA COCTaBa BelL|eCTB,
[Tepuoaunueckuii 3akoH [1.11. MeHpe/neeBa;

* OCHOBHBbIe TeOpUM XHMHHM: XUMHUUECKOM CBSI3M, 3/1IeKTPOJUTUYECKON AUCCOLMALUH,
CTPOEeHUs] OpraHu4yeCcKMX U HeOpraHW4yeCcKux Coe/IMHeHnH;

* Ba)KHelllllMe BellleCTBAa U MaTepHaJ/ibl: Ba)KHeMIlIe MeTasl/bl U CIJIaBbl; CepHasi, COJsIHas,
a30THasi ¥ YKCyCHasi KMCJIOThI; O/aropo/iHbie rasbl, BOJOPOJ, KUCIOPO/, TajoreHbl, I1e/0YHble
MeTaJllbl; OCHOBHbIE, KUC/IOTHbIE M aM(OTepHble OKCH/bl U TUAPOKCU/IBI, 11€/I0UH, YIIeKUCbII
Y YrapHbIi rasbl, CepHUCTbIM ra3, aMMuaK, BO/la, MPUPOJHBIA ra3, MeTaH, 5TaH, STUJIEH,
aLleTW/IeH, XJI0pW/, HaTpys, KapOoHAT M rugpoKapboHaT HaTpus, kapboHaT u ¢docdaT KaabLus,
OeH30/1, MeTaHOMT M 3TaHOJ, CJOXHble 3(UPBI, XUPbI, MbUIa, MOHOCAXapuzbl (TJIFOKO3a),
Jucaxapuzibl (caxaposa), monucaxapyujbl (Kpaxmaa M 1e/r0/103a), aHWIWH, aMHUHOKMC/IOTHI,
6enKu, UCKyCCTBEHHbIE U CUHTEeTHUeCKHe BOJIOKHA, Kay4yKH, IJIaCTMAacChl.

Pe3ynbTaToM OCBOEHMsI y4eOHOM AMCLUIIMHBI SBsSeTCS (OPMHUPOBaHWE Y O0YYaromyxcs
C/1eyIOIIMX KOMIeTeHLM:

OK 1. IToHMMaTh CyLTHOCTh M COLMAJbHYI0 3HAYMMOCTH CBOeM Oyayiueli mpodeccuy,
NIPOSIBJISITh K HEW YCTOWUMBBLIN UHTEpeC.

OK 2. OpraHu30BbIBaTh COOCTBEHHYIO /IeSTETBHOCTb, UCXO/IS U3 1€/ U CTIOCOO0B ee
JOCTYDKEeHMS], OTpe/ie/IeHHbIX PYKOBOZUTE/IEM.

OK 3. AHamu3upoBaTh pabouyr0 CHUTYyaIlWi0, OCYIIEeCTB/ISTb TEKYIIUHA W WUTOTOBBIM
KOHTDOJIb, OLIEHKY W KODPEKIMI0 COOCTBEHHOW [esATe/NbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yJibTaThl CBOEH paboThI.

OK 4. Ocy1ecTBaSTH MOWCK WHQOpMarmy, HeoOXoauMou A 3(deKTUBHOTO
BBINOJIHEHUS PO eCcCOHaTBHBIX 3a/jau.

OK 5. MHcnone3oBaTb MH(GOPMaLMOHHO-KOMMYHHKALIMOHHbIE — TEXHOJIOTMH B
rpoeCcCMOHA/ILHOM AesiTeTbHOCTHU.

OK 6. Paborate B KOoMaHze, 3((eKTHBHO 001aTbCs C KOJUleraMd, PyKOBOJCTBOM,
K/IMEHTaMH.

OK 7. VicnonHATh BOUHCKYIO 00513aHHOCTb, B TOM UKMCJIe C ITPUMeHeHHeM I10/IyYeHHbIX
ripodecCMOHa/IbHBIX 3HAHUM.

[TnaHupyeMmble TMYHOCTHBIE pe3y/bTaThl B X0/le peanu3aliii 06pa3oBaTeIbHOM NIPOrpaMMBI:

JIMYHOCTHBIE pe3y/IbTaThbl Kop

peanu3anuy IporpaMMbl BOCIIMTAHUA JIMYHOCTHBIX

pe3y/IbTaToB

peaM3anuu

NMporpamMMsI

BOCIIMTAHUSA
[TposiByisiroLLMM YBayKeHHeE K JIFOZSIM CTapllero NOKOIeHUs] U TOTOBHOCTb K JIP 6

Yy4YaCTHIO B COLMa/IbHOW MOJIep>KKe U BOJIOHTEPCKUX [BYKEHUSIX

Cobrofjarolyii ¥ npornarasupyoLiMi paBua 3710poBOro U 6e30macHoOro JIP 9

o6pa3a >XK13HH, CIIOPTa; MpeAyTIPEX/JAr0IINi MO0 MPeoj0eBarOIUi
3aBUCUMOCTH OT ajIKoroJisi, Tabaka, ICUX0aKTUBHBIX BEIIIECTB, a3apTHBIX UTP U
T.21. COXpaHSIOIINHI MTCUXO00TMUYECKYH0 YCTOMUMBOCTD B CUTYaTUBHO CJIOXKHBIX
WA CTPEMHTETbHO MEHSIIOIIMXCSI CUTYaIUsIX

3aboTAMUIACS 0 3alIyTe OKPY>KAIOL[el Cpe/ibl, COOCTBEHHOW U Uy»KOH JIP 10
6e301MacHOCTH, B TOM YKcJ/ie LH(POBO
[TposIBASIIONINI yBa)KeHHe K 3CTETUUeCKUM 1[eHHOCTSIM, 00J1aZiato1I[Hi JIP 11

OCHOBaMM 3CTETHUECKOM KYJIbTYPBbI
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1.4. KosinuecTBO YacoB Ha 0CBOEHHE NTPOrPaMMbI y4eOHOU AMCLUIIIUHBI:
MaKCUMaJIbHOM yueOHO Harpy3Ku 00yJaroLuxcsi — 72 4acoB, B TOM UHCJIE:

00s13aTe/TbHOM ayITUTOPHOM yueOHOM Harpy3Ku 00yJaromuxcsi - 72 4acos,;
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2. CTPYKTYPA U COJEPKAHUE YYEBHOU JVICITUTI/IMHBI

2.1. O0bemM yueOHO¥ AUCIUINIMHBI M BU/IBI YYe0HOH PadoThI

Bup yue0Ho# padoThI O6%vem uacoe
MakcuMasibHas yueOHas Harpy3ka (Bcero) 72
O0s3aTesibHasi ayANTOPHasi yueOHas1 Harpy3ka (Bcero) 72
B TOM UHCJIE:
JIEKLIMU 36
TpakTUYeCKue 3aHsITUs 36
HroroBas arrecranus B popme: [IrnddepeHiMpoBaHHbIN 3aueT
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2.2. TemaTnuecKHi IJIaH U COJieP)KaHUe YIeOHOH JUCIHMTTHHBI

«XUMMUS»
HaumeHoBaHue pa3fie/ioB U CopepxaHue yueGHOro MaTepuasa, 1abopaTopHbie U MPAKTHYECKHe PaboThl, CaMOCTOsATe/IbHasA paboTa O0neM uacoB YpoBeHnn
TeM 06y‘lEIIOH.(I/lXCH 0CBOE€HUA
1 2 3 4
PA3JEJI 1. OBIIAA U HEOPTAHUYECKAS XMUSA
Tema 1.1 Copep)kaHue yue0HOro MaTepuasa: 6
OcHOBHbIE TOHATHA H 1. OcHOBHBIEe NOHATHUSA U 3aKOHBI XUMMHU. BemiectBo. AToM. Mosiekyia. XUMHAYeCKUM 371eMeHT.
3aKOHBbI XMUMHH. Annotponusi. [TpocTble U c/10)kKHbIe BelllecTBa. KauecTBeHHBIN U KOIMUeCTBEHHBIN COCTaB BellleCTB. 2
XvMudeckre 3HakU U popmybl. OTHOCUTeNbHBIE aTOMHAs U MOJIEKYJ/ISipHast Macchl. KosmmuecTBo 2
. BerjecTtBa.CTexoMeTpHs. 3aKOH COXpaHeHH sl MacChl BellleCTB. 3aKOH MMOCTOSTHCTBA COCTaBa BellleCTB
MOJIEKY/ISIDHOM CTPYKTYPbI. 3aKOH ABOraZipo U C/1e/ICTBUS UX Hero.
IIpakTHUecKue 3aHATUA
IIpakTuuyeckoe 3aHsaTHe Nel. PelileHre pacueTHBIX 3a/jau Ha HAXOKeHe OTHOCUTEeTbHOMN 2
MOJIEKY/IIPHOUM MacChl.
IIpakTuueckoe 3ausTHe Ne2. PelileHrie pacueTHBIX 3a/jau Ha OIpe/je/ieHre MacCOBOU J0U 2 2
XVMHYeCKUX 3/IEMEHTOB B CJIOKHOM BelljecTBe.
Tema 1.2 Copep)kaHue yue0HOro MaTepuasa: 4
Iepuoanyeckuii 3akoH 1 | 1.CTpoeHHne aToMa Y nepuoudeckuii 3akoH [I.11. MenjeneeBa. ATOM — CJIOKHAsI YaCTHIIA.
ITepuopuueckas cuctema | Iapo (MMPOTOHBI U HEUTPOHBI) U /IEKTPOHHAs 000/10uKa. 30Tormbl. CTpoeHre 3/IeKTPOHHBIX
XHMHUYECKHX 3/IeMeHTOB | 000/I0UeK aTOMOB 3/IEMEHTOB MaJIbIX 1eprozioB. OCOOEHHOCTH CTPOEHHUS 3/IEKTPOHHBIX 2
J.. Menpeneesa u 000/104eK aTOMOB 3/IeMeHTOB 0OJIBIIMX MePUO/IOB (TTePeXOAHbIX 3/1eMeHTOB). [ToHsATHe 06
CTpOeHHe aToMa. opbuTtassx. s-, p- u d-Opbutany. SeKTPOHHbIE KOHPUTYpaIiid aTOMOB XMMHUYECKHX 5
3/IeMEHTOB.
[IpakTHueckre 3aHATUS
IIpakTnueckoe 3ansaTHe Ne3. CocTaB/ieHHe 3/IEKTPOHHBIX KOH(QUIypaLyii aTOMOB XUMHUYeCKHX 2 2
3/1EMEHTOB.
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Tema 1.3 Cojiep)kaHue yueGHOTro MaTepHaJa: 8

CTtpoeHue BeliecTBa 1. onHasa xumu4yeckas cBsa3b. KopaseHTHas xuMHuecKasi CBsi3b. BoJjopofHas CBA3b. KaTHOHLI U
aHHOHBI, X 0Opa3oBaHre 13 aToMoB Knaccrdukaiysi MOHOB: 110 COCTaBy, 3HAKY 3aps/a, HaTWUHI0
rufpatHoii 000/10uky. VloHHbIe KprcTanyeckue peiieTkd. CBOMCTBA BelljeCTB C MOHHBIM THUIIOM
KPUCTA/UTMUEeCKOU pereTkd. MexaHu3M 00pa30BaHMsI KOBAJIEHTHOH CBsi3u (0OMEeHHBIN U JIOHOPHO- 2 2
aKL|eNTOpHbIN). D/1eKTPooTpuLiaTeNbHOCTh. KoBaneHTHbIe MosisipHast U HerosisipHast cBsisu. KpatHocThb
KOBaJIeHTHOM CBsi3U. MoJieKy/isipHble M aTOMHble KpUCTa/uinyecKye pelieTkd. CBOWCTBA BellleCTB C
MOJIeKYJISPHBIMU ¥ aTOMHBIMUA KPUCTa/UIMYeCKUMHU pellleTKaMHU.

2. ArperaTHble COCTOSIHUA BellleCTB. UncThle BellecTBa U cMecH. [IoHATHe 0 CMecH BelljecTs.
I"'omoreHHble U reteporeHHble cMec. CocTaB cMeceii: 00beMHast U MaccoBasi ZJ0/1d KOMIIOHEHTOB CMeCH, 2
MaccoBasi JoJs ipuMeceid. [IucriepcHele cicTeMsbl. [ToHsITHE 0 fuciepcHOM cucteMe. JJucrepcHas asa
U fucrepcroHHas cpefa. Knaccudukauys gucrnepcHeIx cucTeM. TToHATHE 0 KO/UIOWAHBIX CHCTeMaXx.
[IpakTrueckue 3aHATUS.

IIpakTuyeckoe 3ausaTHe Ned. PellieHre XUMUUECKHX YpaBHEHUH. 2 2
IIpakTHuyeckoe 3aHaTHe Neb. PellleHre pacueTHBIX 3a/ja4 Ha CMeCH. 2

Tema 1.4 CopepxaHue yueGHOro MaTepuasa: 10

Bopa. PacTBOpHbI.

1. Bopa. PacTtBopsl. PacTtBopenue. Bosa kak pactBopuresib. PacTBopuMOCTb BeljecTB. HacklijeHHbIe, 2
J/IeKTPoIUTHYeCKasa

HeHaCHIILeHHbIE, [ePeChIeHHbIe PACTBOPhL. 3aBUCUMOCTh PACTBOPMMOCTH Ia30B, JKUIKOCTeH 1
Aucconuanus. TBeP/IbIX BEILECTB OT Pa3/IMuHbIX (PaKTOPOB. MaccoBast 07151 paCTBOPEHHOI0O BelleCTBa.

2. JIeKTponuTHYecKas gucconuanus. Crabble U CUIBHEIE 3/IeKTPOJIUTEI U HE3/IeKTPOJIUTEL
MexaHHU3Mbl 3/71eKTPOJIMTHUECKON AUCCOLMALIH /IS BEIL|eCTB C pa3/IMUHbIMK THIIaMKM XUMHUECKON 2 2
cBsi3U. ['MIpaTMpOBaHHBIE M HEIW/[PaTUPOBaHHbIe HOHBI. OCHOBHBIE M10/I0KEHUsS TEOPHH
5/IeKTPOJIMTUYECKOM uccoraryi. CTereHb 3/1eKTPOJIMTHYECKON MCCOLUALIIH.

ITpakTHuyeckue 3aHATHA

ITpakTnueckoe 3aHaTHe Ne6. PelieHre pacyeTHBIX 3a4a4 Ha pacTBOPHI.

IIpakTuyeckoe 3ausaTHe Ne7. CocTaB/eHre MOMHBIX U COKpALlleHHbIX MOHHBIX YPaBHEHHH.
ITpakTuueckoe 3aHaTHe Ne8. YpaBHeHHe 3/IeKTPOIUTUUECKON AMCCOIMAIIIN

N NN

Tema 1.5 Cojiep)xaHue yue0HOro MaTepHasa: 16

Knaccudukanus 1. KucioTel 1 0CHOBAHMSA, MX cBoMcTBA. KHCIOTHI KaK 371eKTPOJUThI, UX KnaccudUKalus 1o 2
HeopraHu4vecKux pa3MYHbIM MTPU3HaKaM. XUMUUeCKe CBOMCTBA KUC/IOT B CBETe TEOPUU 3/1eKTPOJIUTHUECKOU

COe/[MHeHHI 1 X muccormarn. OcobeHHOCTH B3aUMO/IEHCTBYS KOHIIEHTPUPOBAHHOW CEPHOU 1 a30THOHN KHUC/IOT C
MeTasisiamMi. OCHOBHBIE CIOCOOBI MosTyueHust KUc/1oT.OCHOBAHUS KaK 3/IEKTPOJIUTHI, UX 2
K/IaCCU(UKAIIYS 110 Pa3/TMYHBIM TTPH3HAKaM. XHUMHUUYeCKHe CBOMCTBA OCHOBAHUM B CBETE TEOPHH
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CBOHCTBA. 3/IeKTPOJIUTUUECKOM Aurccorualivy. Pa3o)keHre HepaCTBOPUMBIX B BOJle OCHOBaHHM.
OcCHOBHBIE CITOCOOBI TIOTy4YeHUs] OCHOBaHUM.

2. OKcu/bI 1 coy, U ux cBoiicrBa. Comu Kak 37eKkTposuThl. Cou CpejHIe, KUC/IbIe U OCHOBHBIE.
XUMHYECKH CBOMCTBA COJIEH B CBETE TEOPUH /IEKTPOJIMTHUECKOH Auccorpariii. Crioco0bl MoyueHns
coseit. ['waponus coneit. Coseobpa3sytolye 1 Hecosieobpa3syroliye oKCHbl. OCHOBHBIE,
amdoTepHbIe U KHUCJIOTHBIE OKCH/IbI. 3aBUCUMOCTb XapaKTepa OKCH/Ia OT CTeleHU OKHUCIeHUS
oOpa3ytoiiiero ero MeTauia. XUMAYeCKHe CBOMCTBA OKCHZOB. [To/yueHre OKCUIOB

IIpakTHUueckue 3aHATHS:

IIpakTHueckoe 3ansiTHe Ne9. PellleHre ypaBHeHU 110 XUMUUECKUM CBOKMCTBaM KHCJIOT.
IIpakTuuyeckoe 3ausaTHe Nel0. PerieHre ypaBHeHUI 10 XMMUUECKUM CBOMCTBaM OCHOBaHUI.
IIpakTuyeckoe 3ausaTHe Nell. PernieHre ypaBHeHHMI IO XMMUUECKUM CBOKMCTBAM COJIEH.
ITpakTuueckoe 3aHaTHe Nel2 PellleHre ypaBHeHUM 110 XUMHAYECKUM CBONMCTBAM OKCH/IOB.

AINNN NN

Tema 1.6 Cojiep)xaHue yue0HOro MaTepHasa:

Metanisl 1 HeMeTa/Ibl. | 1. MeTa/uibl. XHMHUYeCKHe CBOMCTBA MeTa/LI0B. Koppo3usa Oco0eHHOCTH CTPOEHHS aTOMOB U
KpHUCTa/IIoB. dusnueckre cBoiicTBa MeTasuioB. Kiaccudukariyist MeTaiioB 10 pa3/IMyHbIM TIPHU3HAKaAM. 2
Mertannorepmus. QOIIHe CrIOCOObI MOTYyUeHHsT METaIIOB. D/IeKTPOXUMHUUECKUH Pl HaTIPSDKEHUH
MeTasuIoB. Buibl KOppo3uu, CriocoObI 3aIIUTHI.

2. HemeTta/uibl. XMMHUYeCKHe CBOVICTBA HeMeTa/1oB. OcoOOeHHOCTH CTPOeHUst aTOMOB. HemeTaruibl — 2
MPOCThIE BelllecTBa. 3aBUCMMOCThL CBOMCTB rajioreHOB OT UX MojioxkeHusi B [lepuoiuueckoil cucteme.
OxucnuTebHBIE U BOCCTAHOBUTE/IbHBIE CBOWCTBA HEMETA/JIOB B 3aBUCUMOCTHU OT WX TIOJIOKEHUS B DAY 2
3J1IeKTPOOTPULIATETbHOCTH.
[MpakTHUuecKue 3aHSITUS:
IIpakTuyeckoe 3ansaTHe Nel3. PerieHre ypaBHeHHMI IO XMMUUECKUM CBOKMCTBaM MeTaslyIoB U 2 2
HEMeTa/UIOB.

Tema 1.7 Cojiep)kaHue yueGHOIr0 MaTepHaJia: 6

Xumuueckue peakiuu. | 1. Knaccupukanus xuMuuecKux peakijuid. OKHC/IHTe/IbHO-BOCCTaHOBUTE/TbHbIE PeaKI{UH. 2 2
Peakuuu coeIuHeHMs], pa3/ioykeHus], 3amelieHusi, oOMeHa. Katanutuueckue peakiyu. ObpaTumbie U
HeoOpaTvMble peak{ii. ['OMOreHHbIe ¥ TeTeporeHHbIe peakLui. DK30TepMUYecKre U SH0TepMUYecKie
peakuuu. TernsioBoi 3pdeKT XUMUUecKux peakiuid. TepMoxumuueckre ypaBHeHMs. CTelleHb
okuc/eHust. OKUC/IUTeb U BOCCTaHOB/IeHWe. BoccraHoBUTe b U OKMC/IeHUe. MeTo/, 5/1eKTPOHHOTO
OamaHca /11 COCTaB/IeHUs] YpaBHEHHI OKHUC/TUTeIbHO-BOCCTAHOBUTE/THBIX PeaKIIUi.

2. CKOpoCTb XMMUYECKHX peakiuid. O0paTHMOCTh XUMHYECKHX peaknyii. [ToHATHEe 0 CKOPOCTH
XUMHUUECKUX peaklui. 3aBUCHMOCTb CKOPOCTU XUMUUYECKMX PeakLUid OT pa3nnyHbIX (DaKTOPOB: 2
TIPUPO/IbI pEarupyroIIMX BelleCTB, UX KOHLIEHTPAaLMK, TeMIepaTyphbl, TOBEPXHOCTH CONTPUKOCHOBEHUS U
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WCMO/b30BaHMsA KaTaau3aTopoB. ObpaTuMble U HeoOpaTHMbIe peakiiui. XUMUUeCKOe paBHOBECHE U
CroCcoObI ero CMeILeHusl.

HpaKTI/I‘—IECKI/Ie 3aHATHA.
IIpakTnueckoe 3ausaTue Nel4. PaccraHoBKa KO3 hUI[MEHTOB B yPaBHEHUAX XUMUUECKUX
peaxiuii.

Pa3pen 2. OPTAHUYECKASA XUMUA

Tema 2.1

Knaccndukarus
OpraHuYecKux
BellleCTB. Y I71eBOI0POAbI
Y UX PUPOJAHBIE
HCTOYHUKH

CopepxaHue yueGHOro MaTepuasa:

1. IIpeamet oprannueckou xumuu. Knaccudukamus opranuueckux BemecTs [1pupoHble,
WCKYCCTBeHHbIe U CUHTeTUYeCKHe OpraHnyeckue Beljecrsa. CpaBHeHNe OpraHU4yecKuX BellecTB ¢
HeopraHuvyeckuMu. XuMHU4ecKkoe CTpOeHHe KakK IOpSAJO0K COeJMHeHUsI aTOMOB B MOJIEKYJIBI 110
BasIeHTHOCTH. KauecTBeHHBIN 1 KOJIMUECTBEHHBIM COCTaB BelljecTB. XUMUUeCKre 3HaKu U (POPMYJIbI.
Krnaccudukariiys BelecTs 1o CTPOEHUIO YTIePOAHOr0 CKesleTa U HaJIMUMIO (PyHKIJMOHA/IbHBIX TPYIIII.
I'omonoru u romosiorus.

2.AnkaHbl. AJIKeHbl. AJIKaHbl: TOMOJIOTUYECKU psiJl, U30MEePUsI U HOMEeHKJIaTypa aJKaHOB.
XuMHUecKHe CBOICTBa a/lkaHOB (MeTaHa, 3TaHa): FopeHue, 3aMellleHue, pas/ioyKeHue, 1erpupoBaHye.
[TpymeHeHMe alKaHOB Ha OCHOBE CBOMCTB.JTUJIEH, ero nojyuyeHue. 'oMoJIoruueckuii psj, U30Mepus,
HOMEHKJ/IaTypa aJKeHOB. XMMUUeCKHe CBOMCTBa 3TU/IEHA.

[TpakTHUeckue 3aHATHS

ITpakTnueckoe 3aHaTue Nel5. PelieHne pacueTHbIX 3a/au.

ITpakTnueckoe 3ansaTHe Nel16. O3HaKOMIIeHHe ¢ 0Opa3LiaMu IPOAYKTOB HedTenepepabOTKH-
nabopaTtopHasi paboTa.

Tema 2.2

Kucnopopcogepxaiue
OopraHMYecKue BellecTBa

Copep)kaHue yue0HOr0o MaTepuasa:

12

1. CniupTs! ¥ deHonbl. [ToyyeHne sTaHo/Ia OPO’KEHUEM IJIFOKO3bI U FH/paTaLjieli STUIeHa.
I'uapokcunbHas Tpynmna Kak ¢GyHKUHuoHaibHast. [IoHsITHe 0 Tipe/ie/TbHbIX OAHOATOMHBIX CITUPTAX.
X¥UMHuecKre CBOMCTBA 3TaHO/Ia: B3aUMO/IeMCTBHe C HaTpHeM, 00pa30BaHue TIPOCTHIX U CJIOXKHBIX
5(1pOB, OKWC/IEHUE B a/lbJerus,.

2. Kap6oHoBbie KHC/IOTHL [ToHSTHE 0 KapOOHOBLIX KMC/I0TaX. KapOoKcumbHast TpyTina Kak
¢byHKIMOHaMBHAsA. ['OMOIOTUeCKUi psif TTpe/ieTbHbIX OZHOOCHOBHBIX KapOOHOBBIX KUC/IOT. [To/ryueHue
KapOOHOBBIX KHC/IOT OKUC/IEHUEM abJeruzioB. XMMHUeCKre CBOWCTBA YKCYCHOM KUC/IOTHI: 00Iue
CBOMCTBA C MUHepa/JbHbIMM KMCI0TaMU U peakLius sTepudukanyu. [IpiMeHeHre yKCyCHOM KUC/IOThI Ha
OCHOBE CBOMCTB. BriCIm1e >XKMpHbIe KUCIO0THI Ha IPUMepe MaJbMUTUHOBOW 1 CTeapUHOBOM.

3. Cnoxuble 3¢upbI U KUpbI. [ToyyeHue cnoxHbIX 3¢UPOB peakuyeit sTepudukayu. CaoxKHble
5GbUpbI B IPUPO/Ie, UX 3HaueHHe. [IpuMeHeHHe CI0XKHBIX 9(UPOB Ha OCHOBe CBONCTB. JKUPHI Kak
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cnoxxuble 3¢upel. Kimaccudukarys >kupoB. XvUMUUecKre CBONCTBA KUPOB: TUAPOJINA3 U TUPUPOBaHIE
JKUZIKUX )KUPOB. [IpUMeHeHMe )KUPOB Ha OCHOBE CBOMCTB. Mblia.

4. YrneBopbl. YTeBO/bI, UX KIacCUPUKALIUSA: MOHOCaxXapu bl (T/IF0K03a, PPYKTO3a), AUCaXapU/bl
(caxapo3sa) u nmonucaxapuabl (Kpaxmas U LieJiIi0103a). 2

[IpakTHyeckue 3aHATUS:
ITpakTuueckoe 3aHsaTHe Nel7. PellieHre XUMHUUECKUX YpaBHEHUM. 4 2

Jud depeniupoBaHHbIii 3aUeT

J17151 XapaKTepUCTHUKY YPOBHS OCBOEHMsI yueOHOr0 MaTepHara UCIoIb3yI0TCs Clefiytoiiie 0603HaueHusI:

1. — 03HaKOMUTE/BHBIH (Y3HaBaHWUe paHee U3yUeHHbIX 00bEKTOB, CBOMCTB);
2. — PerpoAyKTUBHbBIN (BBITIOJTHEHHE [IesiTe/IbHOCTH 110 00pa3L]y, MHCTPYKLUHM U/IH 110/, PYKOBOZCTBOM)
3. — IPOAYKTHUBHBIN (TI/ITAHUPOBAHUE U CAMOCTOSITE/IbHOE BBITIOJTHEHUE JIeATe/IbHOCTH, pellieHre MPobIeMHBIX 3aJauy)
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3. YCJIOBUSA PEAJIM3AIIUY ITPOT'PAMMBI YUYEBHOU JIVICITUTI/IMHBI

3.1. Tpe6oBaHNA K MUHMMA/ILHOMY MaTepPHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0

OcBoeHWe TIpOTPAMMbI ~ yueOHOM  AWCLUMIUIMHBI — «XUMUS»  TIpeATio/iaraeT  Haauuue B
npodecCMOHAIBHOM  00pa3oBaTe/IbHON  OpraHu3alvd, peaju3ymollell 00pa30BaTe/IbHYI0 TMPOrpamMMy
cpenHero obmiero obpa3oBanusi B mpegenax ocBoeHusi OIIOIT CITO Ha 6a3e OCHOBHOTO 0O01I[ero
obpa3oBaHus, KabuWHeTa XMMHM C JjabopaTtopueii W 1abOpPaHTCKOM KOMHATOH, B KOTOPOM HMMEeTCs
BO3MO)XHOCTh 00ecrieunTs CBOOOAHBIN JOCTyN B VIHTepHeT BO Bpemsi yueOHOTO 3aHATHSI U B TIEPUO[
BHEYUYeOHOM JIeaTeIbHOCTA 00y YarOIUXCSI.

[TomeljeHre KabWHeTa [0/DKHO YZOBIETBOPATH TpeOoBaHMsM CaHUTApHO- SITHE€MHUOJIOTHUECKUX
npaBw1 u HopMatuBoB (CaHITmH 2.4.2 Ne 178-02) u OBITH OCHAI[EHO THIIOBBIM 000PYZOBaHUEM,
yKa3aHHbIM B HACTOSAIIMX TpeOOBaHMSX, B TOM UHC/e CIelyaJu3UpOBaHHON yueOHOU Mebenbio U
cpeAcTBaMHd  O00Oy4yeHUs, [JOCTaTOYHBIMUA i1  BBITIOJIHEHWs TpeOOBaHMH K YPOBHIO TIOATOTOBKU
00yYaroIMxCsl.

B kabuHeTe 10/DKHO ObITH My/IbTUMEHIHOE 000pyJ0BaHUe, TIOCPEICTBOM KOTOPOTO
yuacTHUKH 00pa3oBaTeIbHOTO MpOoLjecca MOTYT IIPOCMAaTPUBaTh BU3YaIbHYIO MH(POPMALIIO
110 XMMUH, CO3/jaBaTh Npe3eHTalyy, BUZeoMaTepyabl U T. II.

B coctaB y4ye6HO-METOAWYECKOTO0 M MaTepHUalbHO-TEXHUYECKOTO OCHAlleHHs KaOMHeTa XUMHUH
BXOJSIT:

*  MHOTrO()YHKIMOHA/IbHbIM KOMILJIEKC MperojaBaresisi;

® 1IeMOHCTPALMOHHOIO ¥ yUeHUYeCKOro SKCIIePUMEHTa;

*  CpejCTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUM;

*  PpeaKkTUBbI;

* TIepeYHU OCHOBHOH U JIOTIOJTHUTETbHOM yueOHO IUTepaTyphl;
*  BCIIOMOraTesibHOe 000pyZ0OBaHe ¥ UHCTPYKIIWY;

*  MuKposnaGopamopusi 0151 XUMU4eCK020 3KcnepumeHma 1311T.

e JlabopamopHbiii Komnjaekm (Habop) 0151 Ha4a/IbHO20 00y4eHus1 Xumuu 1311T.
*  Ycmpolicmeo 0151 XpaHeHusl (XpaHu/auuje) Xumu4eCKux peakmueoe

e [IImamue nabopamopHbiii Xumuyeckutl 1311T.

* Hazpesameb npoGUpoOK 13111T.

e JlabopamopHas 6aHs 015 yueHU4ecKoz0 3KkcnepumeHma 1311T.
¢ JlabGopaTopHBIM KOMITIEKC /1Sl yueOHOM MpaKTHUeCKOW U IMPOeKTHOMU AeATeTbHOCTU TI0 XUMUHU

(JIKX)

B Oubmioteunbii (oHA BXOAAT yueOHHMKM U yueOHO-MeToAuueckue KomiuieKTel (YMK),
pPEeKOMeHZIOBaHHbIe WM JOMYILeHHbIe [Jisi WCIIOIb30BaHUS B TPOGeCcCHOHATBHBIX 00pa30BaTebHBIX
OpraHu3alysX, peajr3yryx 00pa3oBaTebHYI0 MPOrPaMMy CpPeJHero
ob1ero obpa3oBanus B ripeenax ocoeHust OTTOIT CITO Ha 6a3e 0oCHOBHOTO 0011[ero 0Opa3oBaHUsl.

bubmmoreunbiii ¢GoHA MOXKeT OBbITb [JOMOJHEH XWUMWYeCKOW SHIMKIIONeJueld, CIpaBOYHHUKAMHU,
KHUTaMHU [1J1s1 YTeHUsI TI0 XUMUU.

B mporiecce ocBoeHMsi TIPOTPaMMbl y4eOHOW AWUCHUIUIMHBI «XUMHSI» CTYAEHThI JO/DKHBI UMETb
BO3MOXXHOCTh [IOCTyTla K 3/IeKTPOHHBIM Yy4ueOHBIM MaTepvajaM TI0 XUMWH, UMEIOIUMCS B CBOOOJHOM
JlocTyrie B ceTy VIHTepHeT (371eKTPOHHBIM KHUIaM, [paKTUKyMaM,TecTaM, MaTepuanam EI'O u gp.).

3.2. IudopMalrjuoHHOe odecrieueHue 00ydeHust
[TepeueHb peKOMEH/IyeMbIX yueOHBIX U3JjaHuH, IHTepHeT-peCcypCoB, AOTOHUTETbHOU TUTepaTyphbl
OcCHOBHBIE HCTOYHUKY JINTEPaTypPhI:
1. Bopucos, A. H., Xumusi: yuebuuk / A. H. Bopucos, E. C. Octpornsigos, T. b. Botitosa, JI. TI.
AppameBa. — MockBa: KuoPyc, 2022. — 331 c¢. — ISBN 978-5-406-11987-7. — URL:
https://book.ru/book/950237 — TeKCT 3/1eKTPOHHBIM.
2. Kokopesa, B. B., Xumus : yuebHoe nocobue / B. B. KokopeBa. — Mocksa: KnoPyc, 2023. — 371 c.

— ISBN 978-5-406-10075-2. — URL.: https://book.ru/book/94724 — TeKCT 3/1eKTPOHHBIN.
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https://book.ru/book/94724
https://book.ru/book/950237
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/laboratornaya-banya-dlya-uchenicheskogo-eksperimenta
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/nagrevatel-probirok
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/shtativ-laboratornyj-khimicheskij
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/khranilishche-dlya-khimicheskikh-reaktivov
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/laboratornyj-komplekt-nabor-dlya-nachalnogo-obucheniya-khimii
http://www.himlabo.ru/chemistry/laboratornoe-oborudovanie/mikrolaboratoriya-dlya-khimicheskogo-eksperimenta

3. KoueTkoBa, A. A., Xumus jis crieldanbHOCTH "TloBapckoe ¥ KOHAUTEpPCKoe fieyio": yuebHuk / A. A.
KouetkoBa. — MockBa: KuoPyc, 2023. — 294 c. — ISBN 978-5-406-11183-3. — URL:
https://book.ru/book/948576 — TeKCT 3/1eKTPOHHBIM.
JJIEKTPOHHBIE U3/JaHHSA:
1. http://school-collection.edu.ru/ egunHas KosieKys 1POBLIX 0Opa30BaTeIbHBIX PECypCOB

www.krugosvet.ru/ yHuBepcasbHasi SHLuKIoneust «Kpyrocser»/;

http://www.alhimik.ru - mosesHsle coBeTbl, 3(peKTHbIE OMbITbI, XUMUUECKHE HOBOCTH

Eal N

http://dnttm.ru/ — (on-line koHdepeHLMH, TpeHUHTH, 0OyueHUs (u3NKe U XUMHH, OHOIOTHY,
9KOJIOTHH)
Jlono/IHUTeIbHbIe NCTOUHUKH:

1. Tabpuensn O.C. Xumusi ajst mpodeccuii U CrelyasbHOCTeH  eCTeCTBeHHO-HayuyHOro Mpodus,
yueOHUK. - M.: V3gaTenbckuii LeHTp «AKazemusi», 2020.

XAPAKTEPUCTUKA OCHOBHBIX BU/JIOB YUYEBEHOMU JESTE/IBHOCTHU

CTYOEHTOB
Copgep>xaHue o0yuyeHust XapakTepUCTHUKA OCHOBHBIX BU/IOB [I€SITEJTbHOCTH CTYJeHTOB (Ha YPOBHE
yueOHBIX /1eHCTBUI)
BakHetiIme XUuMHUUeCcKre YMeHue /1aBaTh OMNpezie/ieHre U ONepUpOBaTh CeYIOUUMA XUMUYeCKUMU
TIOHATHUS TIOHSATHUSIMU: BeI|eCTBO, XMMUYEeCKHUI 3JIEMEeHT, aTOM, MOJIEKYJIa,

OTHOCHTe/IbHbIE aTOMHasi U MOJIEKYJ/IsIpHasi MacChl, MOH,
aJlJIOTPOIIHSL, U30TOTIbI, XUMUUeCKasi CBSI3b, 3/IEKTPOOTPULIATEIbHOCTD,
BaJIEHTHOCTb, CTeleHb OKMCJ/IeHHS], MOJIb, MOJISIPHAsl Macca,

MOJISIDHBIM 00BeM ra3000pa3HbIX BeIleCTB, Bel[eCTBa MOJIEKY/IIPHOTO U
HEMOJIEKY/ISIPHOTO CTPOEHHSs], PACTBOPSI, 3/IEKTPOJIUT, 3/IEKTPOJIUTHYECKAst
JIMCCoLMaLvsi, OKUC/IUTE/b U BOCCTAHOBUTE/b, OKMC/IEHHE U
BOCCTaHOBJ/IEHUE, TeryIoBoM 3G (deKT peakijui, CKOPOCTb XMMUYECKON
peakiuu, KaTaaus, XuMAueckoe paBHOBeCHe, yriepo/IHbIi CKeJleT,
(yHKLIMOHA/IbHAs TPYIIa, U30Mepus,

TOMOJIOTUSI

OcCHOBHBIe 3aKOHBI XUMUU dopMyMpoBaHKe 3aKOHOB COXpaHeHMsI MacChl BeleCTB U ITOCTOSIHCTBA
COCTaBa BeLeCTB. Y CTAHOBKA MPUUYMHHO-CJIeZICTBEHHOM CBSI3U MEXAY
coflepkaHueM

3TUX 3aKOHOB U HarvcaHueM XUMu4eckux (opMy ¥ ypaBHEHUH.
YcTaHOBKa 3BO/MIOLIMOHHON CYIIIHOCTH MeH/leleeBCKOW ¥ COBPeMEeHHOU
(bopMyMpPOBOK Neprouueckoro 3akoHa /. 1. MeHgeneeBa.

Ob6mbsicHeHHe (PU3NMUECKOTO CMBIC/IA CUMBOJIMKH TTePUOINYeCKOM

TabMLIbI XUMUUeCKuX 371eMeHTOB [I. V1. MeHziesieeBa (HOMEpPOB 3/1e-MeHTa,
nepuo/a, rpynibl) U yCTaHOBKA MPUUYUHHO-CJIe[ICTBEHHOM

CBSI3U MeXy CTPOEHHeM aToMa ¥ 3aKOHOMEPHOCTSIMU U3MeHEeHUSsI

CBOWCTB 3/1IeMEeHTOB 1 00pa30BaHHBIX UMH Bell[eCTB B Tlepro/jaX U rpyrmax.
XapakTepUCTHKa 3/IEMEHTOB MaJlbiX ¥ OOJIBIINX MTEPUO/IOB 10 MX
roniokeHuto B [lepuoguueckoii cucteme 1. . MeHgeneeBa

OcHOBHBIE TEOPUH XUMUU YcTaHoBKa 3aBUCMMOCTH CBOWCTB XMMHUECKUX BeIlleCTB OT CTPOEHUS
aTOMOB 00pa3yoIIMX UX XUMUUECKHUX /1EMEHTOB.

XapakTeprCTHKa Ba)KHENIINX TUITOB XUMUUECKUX CBSI3ed U
OTHOCHTE/IbHOCTH 3TOW TUIIOJIOTUU.

OO6BsicHeHHe 3aBUCUMOCTH CBOMCTB BEIL[eCTB OT UX COCTaBa ¥ CTPOEHUsI
KPUCTa//INYeCKUX peleToK. @opMy/IMpOBKa OCHOBHBIX M0JI0KEHUH TeOpUr
3/1IeKTPOJIMTUUECKON JUCCOLIMALUM U XapaKTepUCTHKa B CBeTe 3TO TeOpUH
CBOWCTB

OCHOBHBIX K/IaCCOB HEOPraHWUYeCKUX coefiMHeHnH. ©opMy/MpoBKa
OCHOBHBIX I0JI0KEHHUI TeOPUU XUMHUUECKOI'0 CTPOEHHUsI OpraHu4eCcKUx
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http://dnttm.ru/
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CoeIMHEeHUM U XapaKTepUCTHKA B CBeTe 3TOMU
TeOpPHH CBOMCTB OCHOBHBIX K/IACCOB OPraHMYeCKUX COeJUHeHUM

BakHeiiive BeljecTsa U XapakTepucTHKa COCTaBa, CTPOeHUs], CBOMCTB, MOTy4YeHUsl U TIpPUMe-HeHUst
MaTepHaJIbl BakHelmx Metanios (IA u Il A rpymri, antoMuHMs, XeJsie-3a, a B
eCTeCTBeHHO-Hay4YHOM Tpocdusie U HeKOTOPbIX d-3/1eMeHTOB)

Y UX COeJMHEeHHH.

XapakTepucTUKa COCTaBa, CTPOeHUs], CBOMCTB, MOTy4YeHUsl U TIpPUMe-HeHUst
BakHel1Mx HemeTasuioB (VIII A, VIIA, VIA rpynm, a Takxe

asora u (pocdopa, yriepojia ¥ KpeMHUs1, BOAOPOAA) U UX COeJUHEHHUI.
XapakTepUCTHKa COCTaBa, CTPOeHUsI, CBOMCTB, MOTy4YeHuUs1 U TPUMeHeH st
Ba)KHEMIIMX KIaCCOB YT/IeBOJOPO/I0B (a/KaHOB, LIMK/I0a/JKaHOB, alKeHOB,
aJIKWHOB, apDEHOB) ¥ MX HauOoJiee 3HAUYMMBIX

B HAPOJHOXO35IMCTBEHHOM IlIaHe IIpe/iCTaBUTesIen.

AHasioruyHasi XapakTepuCTHKa BaKHeHIIMX Tpe/iCTaBUTesel

JIPYTUX KJIaCCOB OpPraHUYeCcKUX COeJMHeHUI: MeTaHo/Ia U 3TaHoJIa,
CJIO’KHBIX 3()MPOB, )KUPOB, MBI, ajibAeru0B (hopMaibJeriuioB U
arieTasib/leTHzia), KeTOHOB (areToHa), KApOOHOBBIX KUC/IOT (YKCYC-HOM
KUCTIOTBI, [/Is1 eCTeCTBeHHO-Hay4YHOT0 Mpo¢u/is MpeJcTaBuTe-yel Jpyrux
KJIaCCOB KMCJIOT), MOHOCaxapuoB (TJIFOKO3bl), JUCaxapuioB (caxapo3bl),
ToJIMcaxapyzioB (Kpaxmarsa U LieJ/UIt0JI03bl),

aHWIMHA, aMUHOKHUCJIOT, O€/TKOB, UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH, Kay4yKOB, IJIaCTMacc

XHMHUUeCKUM S13bIK W crnonb3oBaHue B yueOHOUM 1 POdeCCHOHATBHOM [1eSITe/TbHOCTH

Y CUMBOJIVKA XUMHUUECKUX TEPMUHOB U CHMBOJIUKH.

HasBaHue HM3yueHHbIX Bel|eCTB M0 TPMBHATbHOU WA MEXXYHapOJHOU
HOMEHK/IaType U OTpa)KeHHe COCTaBa 3TUX COeJUHEHUU C TTIOMOLLIbIO
XUMHYeCKUX Gopmys. OTpakeHHue XMMUUYEeCKUX MPOLIeCCOB C TTOMOLbHO
ypaBHEHUN XUMUYeCKUX peaklui

XUMHUUeCKre peakiiu OO6BbsiCHeHME CYI[HOCTA XUMHUECKUX TporieccoB. Kmaccubukariys
XUMHUUECKMX PeAKLIMH 10 Pa3/TMUHbIM MTPU3HAKaM: YKCTY U COCTaBYy
MPOJYKTOB U peareHTOB, TeryioBoMy 3¢ deKTy, HaripaB/ieHuto, (ase,
HaJTUUUIO KaTalnu3aTopa, U3MEHEHHUIO CTerleHel OKUCIEHUS 3IEMEHTOB,
00pa3yroIux BelecTBa. Y CTaHOBKA MTPU3HAKOB 00IIIEero U pa3/IMuHOTO B
THITOJIOTHU PeaKIUi /ST HEOPraHUYeCKOW M OPraHuueCcKOd XUMUH.
Knaccudukariyist BEIecTB U MpOoLieCcCoB C TOUKHU 3PEHHUsT OKHUC/IeHHUs-
BOCCTaHOB/eHUs1. COCTaB/ieHHe ypaBHEHUI PeaKI[vii C TOMOLI[bI0 METOZa
3/IEKTPOHHOTO DOasiaHca.

OO6BsiCHEHHE 3aBUCUMOCTUA CKOPOCTH XUMUUYECKOUW PeaKI[UK U T0JI0XKEHUST
XMMHUECKOT0 PaBHOBECHSI OT Pa3/IMuHbIX (DaKTOPOB

XUMUYECKUH IKCIIEPUMEHT | BbIMO/THeHe XUMHUUECKOTr0 SKCIIePUMEHTA B TIOTHOM COOTBETCTBUHM C
nipaBWIaM# 6e30TMacHOCTH.
Habmopenue, GpuKcalys 1 onvcaHie pe3y/ibTaToB IPOBeeHHOTO

5KCIIepUMeHTa
PacyeTbl o0 XUMHUUYECKHUM YcTaHOBKa 3aBUCMMOCTHU MeX/ly KaueCTBeHHOUW U KOJTMUeCTBEeHHOU
¢bopmynam CTOPOHAaMM XUMHUECKMX 00BEKTOB U TIPOLIeCCOB. PelieHre pacueTHBIX
Y ypaBHEHUsIM 3a/1a4 110 XMMHUYeCKUM opMyJiaM U YpaBHEHUSIM
[TpodunsHoe 1 OOBsicHeHWe XUMUYECKUX SIBJIEHUH, TIPOUCXO/SIIUX B IPUPOJE,
npodecCOHATBHO 3HaUMMOe | OBITY 1 Ha Mpou3Bo/icTBe. Orpe/iesieHre BO3MOKHOCTEH MPOTeKaHMUSI
coJiep>kaHue XUMHUUECKUX MpeBpallleHr! B Pa3/IMYHbIX YCIOBHUSX.

CobrofieHrie TpaBus1 9KOJIOTMUYEeCKH TPAaMOTHOTO TTOBE/IeHHS B
oKpy>Karoiieii cpezie. OLieHKa B/USHUS XUMAUECKOTO 3arpsi3HeHNsT
OKpY’Karolijeli Cpe/ibl Ha OPraHWU3M UeJIOBeKa U [PYTHe KUBbIe OPraHU3MBbI.
CoburoieHue ripaBusi 6e30macHOro oOpaliieHusi C TOPIOYMMH U TOKCUYHBIMU
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BelllecTBaMH, 1abopaTopHbIM 060pyoBaHKeM. [ToAroToBKa pacTBOPOB
3a/JaHHOM KOHIIEHTPALMU B ObITY U Ha TTPOU3BO/ICTBE.

KpuTnueckas orjeHKa JOCTOBEPHOCTU XMMUUECKON MH(popMaLuy,
TIOCTYTIAIOIeN U3 pa3HbIX HCTOUYHUKOB
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4. KOHTPOJIb 1 OOEHKA PE3YJ/IbTATOB

OCBOEHUSA YYEBHOMU JIVICITUTI/IMHBI
KoHTpO/Ib U O1leHKa pe3y/IbTaTOB 0CBOEHHs YUeOHOH AMCLUIIIMHBI OCYIeCTB/ISeTCS
Mperno/jaBare/ieM B MPOLeCCe MPOBe/ieHUsI MPAKTHYeCKUX 3aHATHI U J1a00paTOPHBIX padoT,
TeCTHPOBAHUS, a TAK)Ke BHINO/THEHHUsI 00y4aIMMUCA HH/IUBUAYA/IbHBIX 3alaHUH, MPOEKTOB,

HCC/IeJOBaHUM.

Pe3ynbTaThl 00yueHuUst
(ocBOeHHbIE YMEeHHSs1, YCBOEHHbIe 3HAHWS)

OCHOBHBIe M0Ka3aTe/y OLIeHKU
pe3y/bTaToB

YMmenus:

Y1. Ha3bIBaThb:
TPUBHAJILHOMN
HOMEHK/IaType;

V3yueHHble BelllecTBa IIO
WM MeXX/lyHapO/IHOM

- XapakTepu30BaTh CBOMCTBA OPraHWYeCKUX BeleCTB,
JIUCTIEPCHBIX U KOJUVIOUJHBIX CUCTEM

- Pacrio3HaBath CBOMCTBA OpPraHUYeCKUX BelleCTB

- Pa3nmuatk o xumuueckuM GopmysiaM, BUiaM CBSI3H,
(yHKLIMOHA/IbHOM TpyINaM, K/acChl OpraHnyeCcKUx
BeLL[eCTB

- COOTHOCUTb (hopMyJly BelllecTBa U KJacc
yT71eBOZI0POZIOB

- BbIOMpaTh Ha3BaHKeE YT/IeBOI0PO/A

Y2. ompepenATh: BajleHTHOCTb U CTelleHb
OKMCJIEHUSI XMMUYEeCKUX 3JIEMEHTOB, THII
XUMHWYEeCKOH CBA3M B COeAVHEHMSX, 3apsif
VOHa, XapakTep Cpe/bl B BOJHBIX pacTBOpax
HeopraHu4ecKux U OpraHuy4ecKux
COeJJUHEeHUM, OKUC/IUTeIb U BOCCTAaHOBUTEIIb,
MIPUHA/JIE)XHOCTh BellleCTB K Pa3HbIM Kjaccam

- 3aKaHUMBaTh YpPaBHEHUS XUMUUYECKUX peaKL[ui,
COTJIACHO CTeTleHU OKUCJIeHUS 3/IEMEeHTOB

- PaccraBnisaTh K03 dUI[EHTHI B ypaBHEHUSX
XUMUYECKHUX PeaKI[UsIX COTJIACHO 3aKOHY COXpaHeHUs
Macchl

- [TepeuncsiTh OT/INUMS OPTaHUUECKUX BEITIECTB JPYT
OT /ipyra 10 XUMUUeCKHUM CBOMCTBaM

HeOopraHuyecKux u opraHuyeckux | - OmnpezesnsaTh CTerieHb OKUC/IeHUS] 3/1IEMEeHTOB
COeJIJHEeHW; - BbIOMpATh CBOMCTBA, U3MEHSIIoIIleecs: B Iepuojie Uiu
rpymnme
- BLIOMpATh CyMMY KO3(GULIMEHTOB B TIOJTHOM UOHHOM
YPaBHEeHUU peakLun
- BbIOMpATh U30Mep K JaHHOMY BeIlleCTBY
- BBIOMPATh KUCIOTHI, OCHOBAHWUS, COJTH, OKCHU/IbI U3
Tipe/i/I0KeHHbIX (POpMYJT
- ITo cTpoeHwMto BelecTBa OMpeieNATh ero 00IyIo
(hopmMyny, Ha3BaHUe, TUIIbI peaKLi, MPOAYKTHI
peakIvu.
Y3. xapakTepu3oBaTh: 3/IeMEHTbl MaJjbiX | - BbIOMpATh KUCIOThI, OCHOBAHUS, OKCU/IBI, COUA
Tepruo 0B o Ux T10JIOKEHUIO B | - BBIOMpATh 37IEMEHTHI [TOOOYHBIX MOATPYIII
[Tepuopuueckoit cucteme [I.V. MeHzeneeBa; | - Ha3biBaTh U BbIOMPATh MAaKCUMaJ/IbHOE KOJTMUECTBO
o0mmupe XUMHUYeCKWe CBOWCTBA METaJUIOB, | 37IEKTPOHOB Ha OpOUTaIAX
HeMeTaJl/IoB, OCHOBHBIX KJIaCCOB | - BbIOMPATh UKC/IO POTOHOB HEUTPOHOB U 3/IEKTPOHOB
HeopraHuyecKux u OpraHuyYecKUx | y aTOMOB 3JIeMEHTOB
COe[IMHeHWM; CTPOeHWe W  XUMHUYecKHe | - BBIOMpaTh CTelleHb OKUC/IeHUS AieMeHTa
CBOWCTBA M3yUEHHbIX HEOPraHWYeCKUX W | - OTIPeJesiATh U BbIOMpPATh KOJTMUECTBO 3JIEMEHTOB B

OpraHUYecKUX CcoeIMHeHUH;

rpyTirie, epuoge
- BEIOMpaTh OTHOCUTE/TbHYIO0 MOJIEKYJISIPHYIO Macca
BelllecTBa

18

[IOKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOANMCHIO
MOYY "UKT", XyptuHa Jlio6oBb SikoBnesHa, AvpexkTop

02.10.23 10:31 (MSK)

CepTudurat 0185B77A00A5AF4A9A40EBO2E6533680AB




- HAXO0UTb OTHOCUTE/IbBHYIO MOJIEKY/IADHYIO MdCCa
BelleCTBad

Y4. o00BACHATH: 3aBUCUMOCTb  CBOWCTB
Bel[eCTB OT UX COCTaBa M CTPOEHUSsl, IPUPOLY
XUMHUYECKOH CBsI3M (MOHHOW KOBaJIeHTHOM,
MeTa/lJTIMYeCKON U BOJOPOJHOM), 3aBUCUMOCTh
CKOPOCTH XMMHUUYECKOW pPeakLWU U TOJI0KeHHe
XUMHUUECKOTO paBHOBECHUS OT Pas3/M4HbIX
(hakTopOB;

- CocTaB/isiTh ypaBHEHUST XUMUUYECKUX peakLyit
COT/IaCHO U3MEHEHUSIMH, MPOUCXOALUMHU C
MPOJYKTaMU B XO/ie TEXHOJIOTHUYECKOT0 Ipoliecca

- Onpepenste, cornacHo npuHumny Jlelllaresnse,
M3MeHeHWe XMMHUYeCKOTO PaBHOBECHs B 00paTUMBbIX
peakLusxX MoJ JeCTBUEeM pa3/MUHbIX (DaKTOPOB.

- HasbiBaTh yc/i0BUSi, OT KOTOPBIX 3aBUCUT paBHOBECHE
B 00paTHUMBIX peaKIUsIX

- [TepeuncisTh yC/I0BUSI HEOOPAaTUMOCTU peaKLUi

- HaspiBaTh npu3HakKy, OT KOTOPBIX 3aBUCUT CKOPOCTH
XUMHUYECKUX peakLyi

- COOTHOCUThL (POPMYJTY Y BUJI XMMHUYECKOM CBSI3U B Hell

Y5. BBINO/IHATH XUMWUYECKUW SKCIIEPUMEHT:

o pacrio3HaBaHUIO Ba)KHENIIINX
HeopraHuueckKnux u OpraHUuecKux
coe/IMHeHUH;

- [Top6upaTh peakTHBBI 1 0060pY/JOBaHKE JI/IST
TIPOBe/IeHNs] XUMUUYECKHUX PeaKI[|ii COTJIaCHO yC/IOBUSM
MPOTEKaHWs ¥ TPYTIIOBBIM peareHTaM.

- MaHuny/IMpoBaTh XUMHUECKUM 000py/10BaHUEM,
co0utro/1ast paBw/Ia TEXHUKK 0e30T1aCHOCTH

- Ha3biBaTh OCHOBHBIE MpaBU/Ia TEXHUKKU 0€30TMaCHOCTH
ripu paboTe B XUMHUECKOU j1abopaTtopuu;

- BBIMO/THATD AEHCTBUSI B COOTBETCTBUM C TIPAaBU/IaMH

- Ha3biBaThb BUibI TaOOpaTOPHOTO 000PY/I0BaHUS

- Ha3biBaTh BellecTBa ¢ KOTOPbIMU PEarupyoT
KHWCJIOTHI, 11{eJI0UHM, OCHOBAHMSI, OKCH/IbI, COJIH,
OpraHuyecKye BelllecTBa

- Ha3biBaThb BU/IbI TaOOpPaTOPHOTO 000PY/I0BaHUS
(BOpPOHOK, K0J10, TTUTIETOK, CTaKaHOB)

- [lepeunciaTh MpaBuUIIa UCIOIH30BaHUS
nabopaTtopHOro 060py/10BaHUs

- BEIOMpATh BeIecTBa, C KOTOPHIMH B3aUMOZEHCTBYeT
JAHHOE

- Ha3bIBaTh BEIIeCTBA, C KOTOPHIMH B3aUMO/EHCTBYET
JJAaHHOE

Y6. npoBoaMTB: CaMOCTOSITENIBHBIM TMOMCK
XUMHUUeCKON HMH(OpMaLMK C UCIOIb30BaHUEM
Pa3/IMUHBbIX UCTOUHMKOB (HayUHO-TIOMY/ISPHBIX
W3[jaHUl, KOMITbIOTEpDHbIX 0a3  JIaHHBIX,
pecypcoB NurepHeTa); WCII0/b30BaTh
KOMTIIbIOTepHbIE TeXHOJIOTUH [ijisi 00paboTKU U
repefjauM XuMudeckod uHboOpMaluu U ee
Tipe/iCTaB/eHUs B pa3/MyHbIX (hopmax;

- BEIOMpAThb Cy)K/|eHHs1, COTIAaCHO TeKCTY

- HAXOJUTh B TEKCTe JloKasaTebCTBa K Mpobieme,
OTBETHI Ha BOMPOCHI

- NIepeyurc/IsiTh CBOWCTBA MaTeprasoB U BelecTB

- Ha OCHOBe TeKCTa Ha3bIBaTh IVIaBHYIO MbIC/Tb

- Ha ocHoBe TekcTa BbIOMpaTh HCTUHHbIE U JIOJKHbIE
CY>K[|eHUSI.

- YcTaHaB/IMBaTh JIOTMUECKYHO 110C/Ie/|0BaTe/IbHOCTD
JAHHBIX, COCTAB/ISTH CXEMbI

- AHanu3upys siBJieHHs BbIOMPaTh UCTUHHbIE U
JIO>KHBI®, MCTIPABJISITh OLIMOKH

Y7. cBa3bIBaTh. M3yUeHHbIM MaTepuas Co
CBOel podecCHOHANMBbHON [1esiTeTbHOCTbIO;

- 3anuceIBaTh YpaBHEHUsI XUMUYECKHX peakLui 1o
cxeMme

- Pa3muate TUIT XMMUYeCKOU peakLvy 10 eé 3arvcu
XUMUYECKOU

- YKa3bIBaTh [IPU3HAKU KJIaCCU(PHUKALIUU U TUIIbI
XUMHUYECKUX peakLui

- OCYILIeCTB/IATh CXeMy IIpeBpallleHUI O/JHUX BellleCTB B

Apyrue
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¥Y8. pemarb: pacueTHble  3aZjaud  TIO0

XUMHAYeCKUM (opMyJiaM U ypaBHEHUSIM;

- BbIUMCSTH MCKOMYIO BeJTMUMHY 10 Macce, 00beMy,
KOJIMUECTBY BeIlleCTBa

- CocCTaB/sATh MPONOPLUH /151 HAXOXKEHUST HCKOMBIX
BeJIMYMH T10 YPaBHEHHUIO peaKLuu

- AHan3MpoBaTh CojiepyKaHKe U YCIOBUS 3a/jau

- OnpezieNiATh UCKOMBIE BEJTUUMHEI 10 3aZJaHHBIM
COTJIaCHO 3aKOHaM XUMHU

- ComocCTaB/IATh UCKOMbIE BEJTMUMHBI U BBIOMPATh
(opMyJIBI AJIsT UX HAXOK/IEHUS

- [Ipon3BOAUTE BBHIUMC/IEHUST, UCTIONB3YST (POPMYJIbI
VICKOMBIX BeIMYMH U JIaHHbIE T10 YCIIOBUIO

- [Mopbupate hopmybl 15 BEIYUCTEHHS UCKOMBIX
BeJTMYMH

- 3anuChIBaTh YCIOBUS 3alaul XUMUUECKUMHU
CHMBOJIaMH /1J1s1 BBITTOJTHEHHST paCUeTOB MacChl U
KOJIMUEeCTBa Bel[ecTBa

- BbIOMpaTh MaKCUMa/bHYIO BaJIEHTHOCTb aTOMa

- pelaTh 3a/jauv Ha KOJIMUECTBO BEIL[eCTBA, PACTBOPbI
MOJIeKy/ISIpHY0 (hOpMyI1y BellleCcTBa

- BoibupaTh HYXHBIN CITIOCO0 TIO/TyUeHUsT BEL|eCTB C
3a/IaHHBIMU CBOMCTBAMHM.

Y9. ucnoib3oBaTh NpHOOpPeTeHHbIe 3HAHUS U
YMEHUSI B TIPAKTHUECKOW IeSTebHOCTH W
[I0BCe/IHEBHOM YKU3HU:

i OOBSICHeHMSI  XMMHUECKHX  SIBJIEHHH,
MPOMCXOMAIIMX B TpUpoZe, OBITY U Ha
TIPOM3BO/ICTBE;

oripefie/ieHHs]  BO3MOKHOCTH  IPOTEKaHHS
XMMHMUYECKHUX TIpeBpallieHnii B  Pas3/IMyHbIX
YC/IOBUSIX M OLIEHKU UX TI0C/Ie/ICTBUM;
9KOJIOTMYECKH TPAMOTHOTO I[IOBE/IEHUsI B
OKpY>Karolliel cpefe;

OLIEHKH BJIMSIHUST XHMHWYECKOTO 3arpsi3HEeHHMsI
OKpY>Karollell Cpe/ibl Ha OpraHK3M YejioBeKa 1
JPyTHe KUBbIe OpPraHU3MbI;

Oe3omacHOro obpallieHHsi C TOPIOUYMMH U
TOKCMUYHBIMH BeIIeCTBaMU M J1ab0paTOPHBIM

- [TepeuncnisaTh 1abopaTopHOe 060pPyZOBaHHe, COTIACHO
MeTo/jaM XMMHUeCKOr0 aHai13a

- COOTHOCHUTb MPOAYKTHI ¥ BU/IbI JUCTIEPCHBIX CUCTEM
- Ha3bIBaTh THIIbI UCIIEPCHBIX CUCTEM

- laBaThb Orpe/ie/ieHre TIOHSATUSM AUCTIepCHast cpejia,
nucriepcHast dasa

- T10 TIPOL|EHTHOMY OTHOLIIEHHUIO OTIpe/ieNsiTh
6e301MacHOCTb JaHHOTO BeIeCTBa AJIs1 3KOJIOTUN

- 110 YCJIOBUSIM PeaKLU OTIpe/eNisiTh BO3MOXHOCTb
MIPOTEKaHWsI XUMUUECKNX peaKiiii

- paCCUMTHLIBaTh KOJIMYECTBO BOZbI U BelllecTBa /st
MIPUTOTOBJ/IEHUSI PACTBOPA 3a/laHHOM KOHLIEHTPALIUH

- TIePeYMC/ISITh CBOMCTBAa MaTepPUasIoB U Bel[eCTB
-Ha3bIBaTh BU/bI MH(EKIMOHHBIX 3a00/1eBaHIM

- Ha3bIBaTb Bpe/IHOEe BO3/elCTBIe

HUKOTHHA, aJIKOT0JIsI, HAPKOTUKOB

000py/10BaHKEM;

3HaHUA:

31. BaKHeWIIHe XUMHYECKHe TOHSATHSA: | -7aBaTh ONpe/ie/ieHNe TIOHSTUSIM: BeIlleCTBO,
BEIIIeCTBO, XUMHUECKUH  3/IEMEHT, aTOM, | XUMHUEeCKUH 3/IeMeHT, aTOM, MOJIeKYJ/Ia, OKUC/IUTE b U
MOJIEKyJla, ~ OTHOCUTE/IbHbIE  aTOMHasi ¥ | BOCCTaHOBUTE/Ib, OKUC/IEHHE M BOCCTAHOBJIEHHUE,
MOJIEKy/IipHasi MacChl, WOH, aJUIOTPOMNUSI, | ©30MepHsl, TOMOJIOTHS;

W30TOIIB, XUMHUYEeCKast CBS13b, | - Pa3muuath MOHSTHSI OKUC/TUTE/ b U BOCCTaHOBUTET,
3JIeKTPOOTPHIIATETbHOCTD, BaJIEHTHOCTh, | OKMC/IEHHE U BOCCTaHOBJIEHHE

CTereHb OKHUCJIEHUs, MOJib, MOJIIPHAasi Macca,
MOJISIDHBI  00BeM Ta3000pa3HBIX BEIeCTB,
BeIleCTBa MOJIEKYJIIPHOTO u
HEMOJIEKY/IIPHOTO ~ CTPOEHUsl,  PaCTBOPBI,
3JIEKTPOJIUT " HE3/IeKTPOJIUT,
3/IeKTPOSIUTHYECKAsT JTUCCOTTAALIHS,
OKUC/TUTE/Tb ¥ BOCCTAHOBUTE/Ib, OKHUC/IEHHE U
BOCCTAHOBJIeHUe, TerioBod 3¢ddeKT peakiuu,

- OTipejieNISiTh CTereHb OKUC/IeHUS

- [TopbupaTh CBOCTBA TPYIITIOBBIX PeareHTOB COTIACHO
YCJIOBUSIM TIPOTEKAHUS

- [laBatb omnpe/iesieHUs IOHSATUAM: U30MepHs, N30Mepkl,
roMoJIOTH, (GyHKI[MOHA/IbHAs TPYIINa, paJjuKarl, aJKaHbl,
aJIKeHbl, aJIKUHBI,

- BLIOMpATh 3/IEKTPOHHOE CTPOeHHe aToMa

- BBIOMpaTh ypaBHEHUE B KOTOPOM MPOUCXO/UT
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CKOPOCTb XMMHYECKOW peakluy, KaTalus,
XUMHYEeCKOe paBHOBeCUe, YIepOAHbIA CKeseT,

CMelleHre XUMHUYeCKOro paBHOBeCHd
- 00BSACHATL KaK MpoxoAuT CMelieHrne XUMHUYeCKOro

(GyHKLMOHAIbHASA rpymmna, Y30Mepus, | paBHOBeCUs

TOMOJIOT s,

32. OCHOBHbIE 3aKOHbI XMMHMH: COXPaHEHUs | -H a3blBaTb OCHOBHbIE 3aKOHbI XUMUU: 3aKOH

MacCbl  BelecTB, IIOCTOSHCTBAa  COCTaBa | COXpaHeHWs MacChl, 3aKOH ABOra/ipo, 3aKOH
BemlecTB, Ilepuoguuecknii  3akoH  [I.J. | MOCTOSIHCTBA COCTaBa, 3aKOH OOBEMHBIX OTHOLIEHHUH -
Menpeneesa; [aBatb orpeziesieHyie ITOHATUSAM THUPOJIN3,

Jyccouyanus
- XUMHUYeCKMMU CUMBOJIaMU 3allMChIBaTh MPOL[eCC
TUAPOIN3a, AUCCOLMALIMM COJIeN pa3IMuHON NPUPO/BI,
JIIMCCOLMALIMY 37IeKTPOJIUTOB B BOJHBIX PAaCTBOpax

- HasbiBaTh xumuueckue opMyJibl BellleCTB, PACTBOPbI
KOTOPBIX SIBJITFOTCSI CUIbHBIMU U C/1a0bIMU
3/1eKTPOJIUTaMU

- 3aTMMChIBAaTh W30Mephbl U TOMOJIOTU BellleCTB

33. oCHOBHbIE TEOPUM XMMMH; XUMUYECKOH
CBSI3M, 3/E€KTPOJIMUTHYECKON  JMUCCOLMaLUH,
CTPOEHUs] OpraHUuYeCcKWX W HeopraHuyecKux
COoeIMHEeHU;

- [laBath onpe/iesieHye 5K30TepMUYeCKHe U
3H/I0TepPMUYECKHe peakLiiu

- PaznuuaTk 5K30TepMUYeCcKre U SHAOTEPMUYECKHe
peakLuu

- 3anuchIBaTh ypaBHEHUSI XUMUUECKHX peakLvy,
COOTBETCTBYHOLL{MX XUMHUYECKUM CBOWCTBaM
OpraHUuecKHX BelllecTB

- BbIOpaTh ypaBHeHUs! peakLiH, KOTOPOMY
COOTBETCTBYeT COKpalljeHHOe

34. BaKHeMIIMe BellecTBA M MaTepHasbl:
BaKHeWIIMe MeTa/ulbl W CIUIaBbl; CepHas,
CojsiHasgs, as30THasg W YKCyCHasg KUCJIOTBI,
GnaroposiHble Tasbl, BOJOPOJ, KHUCIOPO[,
rajioTeHbl, IIle/IOYHble MeTa/Ulbl; OCHOBHBIE,
KUC/IOTHBle U am{QoTepHble OKCHUIBl WU
TU/IPOKCHU/IB, 1L1[eJI0UH, YTJIEKUC/IBIA U YTapHbIA
rasbl, CEepHUCTBIM Tra3, amMMuaK, BOJa,
MPUPOJHBIM  Ta3, MeTaH, »JTaH, STWJIEH,
alleTW/eH, XJIOpWJ, Harpusi, KapOoHaT U
rugpokapboHaT Hatpws, kapboHat u docdar
KasbLsi, 6eH30J1, MeTaHOJI M 3TaHOJI, CJIOKHbIe

5¢Uphl,  KUPBl, MbUIa,  MOHOCaxapH/pl
(rroko3a), JIicaxapuibl (caxaposza),
rnosvcaxapuzipl - (Kpaxmaa U LIe/UTHJI03a),
aHWIHUH, aAMUHOKHCJIOTHI, 6enku,

HNCKYCCTBEHHbIe KW CHHTETHUYeCKHe BOJIOKHA,
KdY4YyKH, ITJIdCTMACCBI;

- HaspiBaTh 061mme hopmysibl, TUITEI THOPHAU3AINH,
THITBbI peaKLuii, 0co0OeHHOCTH Ha3BaHUH K/IaCCOB
OpraHUYeCcKUX BeIecTB

- [To xumMuueckum opmysiam orpeiesisiTb
TIPYHA/|TIEXKHOCTH BeljeCTBa K COOTBETCTBYIOIIIEMY
K/TacCy OpraHWYecKHX BellecTB

- YKa3bIBaTh CyII|eCTBEHHbIE UePThl TIOHSTHI: PacTBOP,
pacTBOpHTEJIb, PACTBOPEHHOE BEIL|eCTBO, 30JIb, TeJlb,
CTyJieHb, a3p030Jib, KOaryJsLys, CeIuMeHTaLys,
CHUHepe3uc

- OnMCchIBaTh CBOMCTBA PACTBOPOB U KOJUTOUJHBIX
CUCTEM

- [IpuBOUTL IPUMeEPHI MUIIEBBIX MTPOYKTOB, COTJIACHO
K/1acCHUKALY JUCTIEPCHBIX U KOJUIOUAHBIX CHCTEM

- COOTHOCHUTb KJ1aCChl yI/IeBOZIOPOZOB U (hOpMyJIb
BeL[eCTB
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