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1. MACHIOPT PABOYEM ITPOT'PAMMBI YUYUEBHOI'O ITIPEJIMETA
1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

Pabouas mporpamMMa ydeGHOTO mpeaMeTa «XUMUsS» SBISETCS YacTbI0 OCHOBHOM
npodecCHOHATEHON 00pa3zoBaTtenbHON mporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo
CHEUUaIbHOCTH CIIO 35.02.08 «INEKTPOTEXHUYECKUE CUCTEMBI B
arpONpPOMBIIUIEHHOM KOMILIEKCE».

Pabouast mporpaMmMa yueOHOTO mpeaMera «XUMUsi» MOXKET ObITh MCHOJIb30BaHA: B
JOMIOJIHUTENIBHOM TPO(QECCUOHAIBbHOM 00pa3oBaHUM (B IPOrpaMMax IOBBIIIECHUS
KBaTU(UKAIIUUA U TIEPETIOITOTOBKH).

1.2. MecTo y4eOHOro npeamMera B CTPYKTYpe OCHOBHOM NMPo(hecCHOHAIBHOM
00pa3oBaTeIbHOM POrPpaMMBbI

VYuebubiii  npeaMer  «XUMHS» ~ OTHOCHTCS K y4eOHOMY  IUKIY
0011e00pa30BaTENbHBIX MTPEAMETOB.

1.3. TpeGoBanus K pe3yjabTaraM 0CBOCHHUSA Y4eOHOIO NpeaMeTa:

Conepxanue nporpaMmMbl XUMHS HAIIPABIICHO HA JOCTUKEHUE CIEAYIOIIUX LeJIei:

* oopMupoBaHUEe y 00OyHaIOUXCSA YMEHHS OILICHUBATh 3HAYMMOCTh XUMHUYECKOTO
3HAHUSA IS KQXKJIOTO YEJIOBEKa;

* (popMHpoOBaHUE y OOYYaAIOIIMUXCSA LEIOCTHOTO MPEACTABICHUS O MUPE U POJIU
XMMHUU B CO3JaHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOM KApTUHBI MHUpA; YMEHUSA
OOBSACHATH OOBEKTHI M TIPOIIECCHl OKPYXKAIOIIEH MeHCTBUTEILHOCTH: MPUPOIHOM,
COLMAJIbHOM, KYJIbTYPHOM, TEXHUYECKON CPEIIbl, — HUCIIOJIb3YSl JJISI 3TOTO XUMHUYECKUE
3HaAHUS,

* pa3BUTHUE y OOYyYaIONIMXCS YMEHHH pazinuarth (DAKThl U OIIEHKH, CPaBHUBATh
OLICHOYHBIC BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPUAMHU OLICHOK M CBSI3b KPUTEPUEB C
OTIPE/ICICHHOM CUCTEMOM LIEHHOCTEH, (hopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MTO3UIIHIO;

* MpUOOpeTeHne 00YJAIONMMHUCS OMBITA PA3HOOOPA3HOM NEATETLHOCTH, MTO3HAHUS
M CAMOIIO3HAHUS; KIFOYEBBIX HABBIKOB, MMEIOLINX YHHUBEPCAIBHOE 3HAYECHUE IS
Pa3TUYHBIX BUJIOB JEATEIHLHOCTH (HABBIKOB PEIICHHS TIPOOJIEM, MPUHSATHS DPEIICHUH,
MOMCKa, aHaidu3a U o0paboTku MHGOpPMALMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHU, COTPYJHUYECTBA, OE30MaCHOr0 OOpaIlleHUs C BEIIECTBAMU B ITOBCEHEBHON
KHU3ZHH).

OcBoenue coaepxkaHusi y4eOHOW AWCHUIUIMHBI XUMHS — OOecredyruBaeT
JOCTIKEHUE 00YUaIOMUMHUCS CIEAYIOIINX PE3YIbTaTOB:



* IMYHOCTHBIX:
NP 1. Oco3Haromuii cedst rpakJaHUHOM U 3aIIUTHUKOM BEJIMKOM CTpaHBbI.

JIP 2. [IposiBisIOMMI aKTUBHYIO TPAXKIAHCKYIO TTO3UIHIO, JEMOHCTPUPYIOITUNA
MIPUBEPKEHHOCTh MPUHIIUIIAM YECTHOCTHU, TOPSAOYHOCTH, OTKPBITOCTH, SJKOHOMUYECKH
AKTUBHBIN M YYACTBYIOIIMN B CTYAEHYECKOM U TEPPUTOPUATIBLHOM CAMOYIIPABJICHUU, B
TOM YHCJIE Ha YCIOBUIX T0OPOBOJIBUECTBA, TPOIYKTUBHO B3aUMOCHCTBYIOIINI U
YYaCTBYIOIIHMM B I€SITEILHOCTU OOLIECTBEHHBIX OpTraHU3aIuil.

JIP 3. CoOirofaroiuii HOpMbI IPaBOMOPSIKA, CASAYIOMINHN HeanaM IrpakIaHCKOTO

oO1iecTBa, o0ecrneueHus: 0€30MacHOCTH, MPaB U CBOOO I rpakaad Poccuu. JIosuibHBIN K
YCTaHOBKAM U TIPOSIBIICHUAM TIPEICTaBUTENEH CyOKYIbTYp, OTIIMYAIOIINN WX OT TPYIII C
JeCTPYKTUBHBIM U JCBUAHTHBIM MOBEACHUEM. [|eMOHCTPUPYIONTUN HEPUITHE U
IPEAYIPESKIAFOIINA COITMATBLHO OMACHOE TTOBEICHHE OKPY KAIOIITHX.

JIP. 4 [TposBiisitoiyfii 1 JEMOHCTPUPYIOLIAN YBAXKEHUE K JIFOJAM TPY/a, OCO3HAOIIUN
IIEHHOCTh COOCTBEHHOTO Tpyia. CTpemsuuiics K GOpMUPOBAHUIO B CETEBOU cpelie
JUYHOCTHO U MPO(deCcCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(DPOBOTO Clie/iay.

JIP S. JleMOHCTpUpPYIOIIMI TPUBEPKEHHOCTD K POJAHOU KYJIBTYpPE, HCTOPUIECKON ITaMSITH
Ha OCHOBe JII0OBH K PojuHe, poIHOMY Hapoay, Majoi POJIMHE, TPUHATHIO PAJAUIIMOHHBIX
LEHHOCTE MHOTOHAIIMOHAILHOTO Hapoa Poccuu.
JIP 6. [IposiBisitOIInid YBa)KEHHUE K JIFOJISIM CTapIIEro MOKOJIEHUS U TOTOBHOCTD K YYaCTHIO
B COL[MAJIbHOM MOJIEPKKE U BOJOHTEPCKHUX JBUKEHUSX.
JIP 7. Oco3Haromuii IpHOPUTETHYIO [IEHHOCTh JUYHOCTH Y€JIOBEKA; YBAKAOIIUN
COOCTBEHHYIO M UyKYI0 YHUKAJIBHOCTh B PA3JIMYHBIX CUTYallUsIX, BO BceX (hopMax U uaax
NEATEIbHOCTH.
JIP 8. [TposiBiisitoniuii 1 JEMOHCTPUPYIOIIAN YBAXKEHUE K MPEACTABUTENSAM PA3TAUYHbBIX
ATHOKYJIbTYPHBIX, COIMATBHBIX, KOH()DECCHOHATBHBIX U UHBIX Tpyni. COMpUYaCcTHBIN K
COXPAHEHUIO, MPEYMHOXEHUIO U TPAHCIISIIIMN KYJbTYPHBIX TPAIUIIUNA U IIEHHOCTEN
MHOTOHallHOHAIBHOTO POCCUICKOI0 rOCyAapCTBa.
JIP 9. CoOmoatoniuii ¥ nponaraHAupyOIIUi paBuiia 3I0pOBOTO U O€30MMacHOro odpasa

KU3HH, CTIOPTA; MPEIYTPEKIAIONTUHN JTHOO0 TPEOI0IEBAIOIINA 3aBUCUMOCTH OT aJTKOTOJIS,



TabaKa, ICUXOAKTUBHBIX BEILIECTB, a3aPTHBIX UTP U T.[., COXPAHSIOIIHIA
IICUXOJIOTUYECKYIO  YCTOMYUBOCTB B CJIIOXKHBIX WIM CTPEMUTEIIBHO MEHSIOIIUXCS
CUTYyalUsIX.

JIP 10. 3aboTsmuiics 0 3auTe OKPYKaroIIeH Cpeibl, COOCTBEHHOM U UyKOU
0€30IacHOCTH, B TOM YHCIIE ITUPPOBOA.

JIP 11. [IposiBrsitonuii yBa>)KeHHE K SCTETUUECKUM LIEHHOCTSIM, 00JIaJaloIIiii OCHOBaMU
ACTETUYECKOUN KYJIbTYPHI.

JIP 12. [TpuHumaronmi ceMelHble IEHHOCTH, TOTOBBIN K CO3JaHUIO0 CEMbBU U
BOCIIUTAHUIO JIETEW; IEMOHCTPUPYIOIINI HENPUATHE HACUIINS B CEMbE, YXO/1a OT

POIUTENIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHWN CO CBOUMH JE€TbMU U UX
(UHAHCOBOTO COJIEpIKAHMUSL.

JIP 13. CoOmronaroniuii B cBoeil mpodeccunoHanbHOM AeSITEIbHOCTH STUYECKUE
OPUHIUIBI: YECTHOCTU, HE3aBUCUMOCTH, MPOPECCUOHAIBHOTO CKENTUIIM3MA,
MPOTUBOJECHCTBUSI KOPPYIIIUU U SKCTPEMHU3MY, 00JIaJAI0ONUN CUCTEMHBIM MBIIIIICHUEM
¥ YMEHHEM TPUHUMATH PEIICHUS B YCIOBUAX PUCKA U HEOMPEICICHHOCTH.

JIP 14. ['0TOBBIN COOTBETCTBOBATH OXKHUAAHUSIM pabOTOAATENICH: TPOCKTHO-MBICTISIITUN,
3¢ PEeKTUBHO B3aUMOJICHCTBYIONIUHN C WIEHAMU KOMaHAbl U COTPYIHUYAOUIUN C IPYTUMHU
JIOJIbMU, OCO3HAHHO BBIMOJIHSIONMINN TPo(eccuoHanbHbIe TpeOOBaHUS, OTBETCTBEHHBIMH,
MYHKTYaJlIbHBINA, JUCIUIUTMHUPOBAHHBIN, TPYAOIOOUBbIN, KpUTUUYECKU MBICIISALIUH,
HAIECJICHHBIM HA JIOCTUKECHUE MMOCTABJICHHBIX EJICH; IE€MOHCTPUPYIOIINN
poheCCUOHANIBHYIO )KU3HECTOUKOCTb.

JIP 15. OTKpBITHIN K TEKYIIUM U MEPCIIEKTUBHBIM U3MEHEHUSIM B MUPE TPYJa U
npodeccuil.

* MeTanpeIMeTHbIX:
MMP 1. OcyuiecTBiATh KOMMYHHKAIIMU BO BCEX Cepax KU3HH.

MIIP 2. BolOupaTh TEMaTHKy W METOJbl COBMECTHBIX JIEWCTBHI C y4yeToM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH KaXKI0r'0 4JI€HA KOJIJICKTUBA.

MIIP 3. Ilpemnaratb HOBBIE NPOEKTHI, OIECHWBATH HJAEU C TMO3ULIHU HOBHU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH.

MIIP 4. CaMOCTOSITENBHO OCYIICCTBIISTh MO3HABATEIBHYIO EATEILHOCTh, BBISBISATH
npoOiemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEILHON



JESATENPHOCTH U )KU3HEHHBIX CUTYaIIUSIX.
MIIP 5. PactmmpsTh paMKH y4eOHOTO TIpeMeTa Ha OCHOBE JIMUHBIX MPEIMOYTEHUMN.
OBJaeHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUAMM:

YYIA 1. CamocrosTenbHo  (QopMylIupoBaTh U aKTyalIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE.

YV 2. Biagers HaBbIKaMH y4€OHO-HCCIEI0OBATEIbCKON M MPOEKTHOW JEATEIbHOCTH,
HABBIKAMH pa3pelieHus mpoosem.

YV 3. CiocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY TMOHCKY METOJOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METO0B IMO3HAHMUS.

YV 4. YMmerh NepeHOCUTh 3HAaHWA B IO3HABATEIIBHYIO U MPAKTUYECKYIO 00J1acTh
KU3HENEATEIBHOCTH.

YV 5. YMeTh UHTErpupoBaTh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTEN.

YV 6. Bragetr HaBbIkaMu MOJTydeHUs WHGOPMAIMKM U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYILECTBIIATh ITOMCK, AHAJIN3, CHCTEMATHU3ALMI0 M WHTEPIPETALMIO
UH(GOpPMaIMKU Pa3InYHbIX BUIOB U (POPM MPEACTABICHUS.

* IpeAMEeTHBIX:

IMP1. ChopMHUpOBAaHHOCTH MPEJICTABICHUNA O MECTE XMMHUHU B COBPEMEHHOW HAy4YHOU
KapTUHE MUPA;

IIP2. [lonumanue poau XUMHH B (POPMUPOBAHUHU KPYyrozopa U (PyHKIIMOHAILHOMN
rPaMOTHOCTH Y€JIOBEKA ISl PELIEHUs TPAKTUYECKUX 3a/1a4;

I1P3. Bnamenue OCHOBOIOJArarOMMMKA XWMUYECKUMH TIOHSATHSIMH, TEOPHUSIMHU,
3aKOHaMHU U 3aKOHOMEPHOCTSIMU;

IIP4. YBepeHHOE MOJIb30BAHNE XUMUYECKOW TEPMHUHOJIOTHEN U CUMBOJIMKOWT;

IIPS. BnaneHune OCHOBHBIMM METOJAMHU HAy4YHOTO IO3HAHUSA, WCIOIB3YEMBIMU B
XUMUU: HAONIOJICHUEM, OMHCAaHWEM, HW3MEPEHUEM, OSKCIEPUMEHTOM; YyMEHHUE
00pabaTbhiBaTh, OOBSICHITH PE3YJIHTaThl MPOBEICHHBIX OMBITOB U JI€JIaTh BHIBOJIBL;

I[IP6. ['0TOBHOCTP M CHOCOOHOCTH MNPUMEHSTH METOJbl MO3HAHUS TPHU pEIICHUU
MPAKTUYECKUX 3a/aY;

IP7. ChopMupoBaHHOCTh YMEHHS J1aBaTh KOJMYECTBEHHBIE OLIEHKH W MPOU3BOJIUTH
pacyeTsl 0 XUMHUUYECKUM (POPMYJIaM B YPaBHEHUSM;

IP8. Brnagenue npaBmiiaMu TEXHUKH 0€30MMACHOCTH TIPHU UCTIONH30BAHUNA XUMUYECKUX
BEILIECTB;

ITP9. ChopMupoBaHHOCTh COOCTBEHHOH ITO3MIIMM IO OTHOIIEHHIO K XHUMHYECKOM
nH(pOpMaIUH, OTydaeMOi U3 Pa3HbIX HCTOYHUKOB.



ITP10. ChopmupoBaHHOCTH YMEHUHN YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX
HEOPraHWYECKUX W OPraHMYECKUX BELIECTB K OIPEACIICHHBIM KJaccaM U TpYIIaM
COCIMHEHHM, XapaKTepU30BaTh UX COCTAB M BAKHEHIINE CBOMCTBA; ONPEIEISTh BUJBI
XUMHUYECKUX CBsi3el (KOBaJE€HTHAs, HWOHHAs, METAJNIMYECKas, BOJOPOJHAsA), THIIbI
KPUCTAITTMYECKUX PEUICTOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMUUECKUE PEAKIINU;

IMP11. CdopMupoBaHHOCTh YMEHHUI TMJIAHUPOBATH W BBHINOJIHATH XUMHUYECKUIN
AKCIIEPUMEHT (TPEBPALLEHUs OPTraHWYECKHUX BEIIECTB MPU HArpEeBaHUM, IOIYYEHUE
OTUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIIMU HA aJIbJIETUIbI, Kpaxmal,
YKCYCHYIO KUCIJIOTY; JA€HaTypalus OEJIKOB IIPU HArPEBAaHUU, LIBETHBIE PEAKIIUN OEJIKOB;
IPOBOAMTh pEAKIUM MOHHOTO OOMEHa, OIpeNesaTh Cpeay BOJHBIX pPacTBOPOB,
KaueCTBEHHbIE pPEaKIMM Ha cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH
aMMOHMUS; pelaTh SKCIIEpUMEHTaIbHbIE 3aaun 110 TeMaM "Metasl" u "Hemeramisr")
B COOTBETCTBUU C MMPABUJIAMU TEXHUKH O€30MMaCHOCTHU MIPHU OOpAILlEHUH C BEIIECTBAMU U
7a00paTOpHbIM  OOOpYJIOBaHWEM;  MPEACTABIATH  PE3YJbTaTbl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUid U
(GbopMyJIpOBaTh BBIBO/IBI HA OCHOBE 3TUX PE3YJILTATOB;

IMP12. CdopmupoBaHHOCTE yYMEHUH COOJMIOJATh MpaBUJIa  IKOJIOTUYECKU
11€J1eCO00Pa3HOro MOBEJACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LIEJIIX COXPAHEHUS
CBOETO 3JIOPOBbSI W OKPYXaOUIEW MNPUPOJHOW CpEIbl; YYUTHIBATH OIMACHOCTH
BO3JCHCTBHSI HA JKUBBIE OPraHU3MBl OIPEACIECHHBIX BELIECTB, MOHUMAs CMBICI
ITOKA3aTes MPEAeIbHOM JOMYCTUMON KOHIIEHTPALNH;

MP13. Jlna oOywaromuxcsi C OrpaHUYECHHBIMU BO3MOKHOCTSIMU  3JI0POBbSI:
c(hOpMHUPOBAHHOCTh YMEHHS NPUMEHATH 3HAHHS 00 OCHOBHBIX JIOCTYIHBIX METOAaX
MMO3HAHMS BEIIECTB U XUMHUUYECKUX SIBJICHUM;

B pe3ynbraTe 0CBOCHUS TUCHMUILUIMHBI 00yUYarOITUHCS TOKEH YMeTh.

- Ha3bIBATh: U3YUYCHHBIE BEIIECTBA IO «TPUBUAIBHOW» WA MEXIYyHAPOIHOU
HOMEHKJIATypawm;

- ONPeAeJSATh: BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, THUII
XMMHUYECKON CBSI3U B COCIMHEHUAX, 3apsA]l MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIT KPUCTALTUYECKOU PEIIETKH, XapaKkTep CPEAbl B BOAHBIX PaCTBOpAX
HEOPTaHWYECKUX U OPTaHUYECKUX COCAUHECHUM, OKUCIUTEIb U BOCCTAHOBUTEIIb,
NPUHAJICKHOCTh BEIIECTB K PA3HBIM KJIACCAM HEOPTraHUYECKHUX U OPraHUYECKUX
COCJIMHCHHUM;

- XapaKTepu30BaATh: OHJIEMEHTHl MaJlbIX NEPUOJOB MO HX TOJIOKECHUIO B
ITepuomnueckoit cucreme J[.M. MenneneeBa; o0IMe XWMHYECKHE CBOWCTBA
METAJVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPraHUYECKUX



COGHHHCHHﬁ; CTPOCHUC U XUMHYCCKHC CBOMCTBA N3Y4YCHHBIX HCOPIraHNMYCCKUX U
OPraHUYICCKUX COGI[HHGHHﬁ;

- O0BSACHATH: 3aBUCUMOCTH CBOMCTB BEHIECTB OT MX COCTaBa WU CTPOCHUS,
IPUPOJly XUMHUYECKOW CBS3M (MOHHOM KOBAJEHTHOM, METAUIMYECKOU W
BOJOPOJIHOM), 3aBUCHUMOCTb CKOPOCTHM XMMHYECKOM peakIMu U TOJIOKEHHE
XUMHUYECKOTO PABHOBECHUS OT Pa3INUHbIX (PaKTOPOB;

- BBIIOJHATHL XMMHUYECKHH JKCIEPUMEHT: II0 PACIIO3HABAHHUIO BAKHEHIINX
HEOPTaHUYECKUX U OPTAaHUYECKUX COCAUHEHNN;

-  MNPOBOAUTH: CAMOCTOATEIBHBIM TIOMCK XHWMHUYECKOW WHPOpMAUA C
WCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB (HAy4YHO-TONYJSIPHBIX W3JaHUH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa); HCIOJIb30BATH
KOMITBIOTEPHBIE TEXHOJIOTMU Il O0paOOTKM U TMepefayd XUMHYECKOU
uHbopMaIK U e€ MpeCTaBICHUS B Pa3IMUHbIX (popMax;

- CBA3bIBATB: M3Y4YEHHBIM MaTepual CcO CBOe€M mpodeccrnoHalIbHOMI
NEeATEIBHOCTBIO;

-pelmiaTh pacyE€THBIC 3a/1a4U IO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM.

3HATD!
- Ba)KHelllue XUMUYecKue MOHATHUS: BEIIECTBO, XUMUYECKUM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHAss aTOMHAas W MOJIApHas MacChl, MOH, aJUIOTPOIHS,
M30TOIbI, XUMUYECKasi CBSI3b, AJEKTPOOTPUILIATEILHOCTh, BaJIGHTHOCTb, CTEIICHB
OKHUCJICHHSI, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM 00bEM ra3000pa3HbIX BEIIECTB,
BEILIECTBA  MOJIEKYJSIPHOTO U HEMOJICKYJISIPHOTO  CTPOEHHUS, PacCTBOPHI,
AIEKTPOIUT U HEAICKTPOJIUT, DICKTPOTUTHYECKAsT JAUCCOIMALIUSI, OKUCITUTEIh U
BOCCTAHOBHUTE/Ib, OKHUCIICHHUE W BOCCTAHOBJICHHME, TEIJIOBOM 3(deKT peakiuu,
CKOpPOCTb XMMHUUYECKOI peaklNy, KaTaln3, XUMAYECKOE pPABHOBECHE, YIIIEPOIHbIN
ckeneT, GyHKIMOHAIbHAS TPYIIa, U30MEPHUs, TOMOJIOTHS;
- OCHOBHbI€ 3aKOHbI XHWMHH: 3aKOH COXPaHEHUsS MacChl BEIIECTB, 3aKOH
ITOCTOSTHCTBA COCTaBa BelecTs, [leprnonnueckuii 3akon .M. Menneneena;
- OCHOBHbIE TeOPHM XHMMHM: XUMHUYECKOW CBSI3HU, DIJIEKTPOJIUTHUECKOMN
JTUCCOLIMALINY, CTPOECHUSI OPTaHUYECKUX U HEOPTraHUYECKUX COETUHEHMUII;
- Ba)KHelllIMe BelleCTBA M MaTepHasibl: BAKHEHUIINE METa/UIbl U CIUIaBHI,
cepHas, COJIsTHas, a30THAs M YKCYCHasi KUCJIOTHI; OJaropojaHbie rasbl, BOJIOPOI,
KUCJIOPOJ, TajJOreHbl, IIEJIOYHbIE METAJJIbl; OCHOBHBIC, KHCIOTHBIE |
aMmdoTepHbIe OKCHUIBI W TUIPOKCHUJBI, IIETOYM, YTJAECKUCIBIA U yrapHbIM Tasbl,
CEepPHUCTBIN ra3, aMMHUaK, BoJia, MPUPOIHBIN a3, METaH, 3TaH, YTUJICH, allCTUJICH,
XJIOPUJ HaTpusi, KapOOHAT W TrUApoKapOoHAT HaTpusi, kapOoHaT u ¢ocdar
KaJIbIUs,, OEH30J, METAHOJ W JTaHOJ, CJIOXHbIE J(QUPHI, XUPBI, MbLIa,
MOHOcaxapuabl (IJIH0K03a), Aucaxapuibl (caxaposa), moaucaxapubl (Kpaxman u
IEJUTIONI03a), aHWUJIMH, aMUHOKHUCIIOTHI, O€IKH, UCKYCCTBEHHBIC U CUHTETUYECCKUE
BOJIOKHA, KayYyKH, IJIACTMACCHI.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O6bem yuyeOHOro nmpeaMera, BUAbI Y4eOHOH padoThl U MPOMEKYTOYHOM
aTrecTalun



Buna yueoHoii pa6oThl Oovem uacoes

O0beM 00513aTEIbHBIX Y4eOHBIX 3aHATHI 80

B TOM 4YHMCIJIC:

TEOpEeTHUECKOe 00yUeHUE 48

JIIT3 32

®opMa MPOMEKYTOYHOM ATTECTAUM: 3a4ET




2.2 TemaTuyeckni IVIAH U COAEPKAHUE YUeOHOTO0 NpeaMeTa « XUMMD)

HauMeHoBanue Conepxkanue yueOHOro MaTepuaJia, JJadopaTopHbie U NMPaKTHYecKue padoTsl, Oo6bem Iliianupye
pa3xesoB U TeM CaMOCTOfITe/IbHAsI padoTa 00y4aroIuXCsl. 4acoB Mble
pe3yabTar
bl
JIP,MIIP,
1P
1 2 3 4
Paznen 1. OOmias u HayuHbie MeTOobI NO3HAHMS BEILIECTB U XUMUYECKUX SABJICHUN. PoJib SKciepuMeHTa u 47 JIP9,ITP1
HEOpraHu4veckas TEOPUH B XUMHUHU. MOJEIMPOBAHUE XUMHUYECKUX IPOLIECCOB.
XUMUS
Beenenue HayuHbie MeTObI NO3HAHUS BEILIECTB U XUMUYECKUX SABJICHUN. PoJib SKcIepuMeHTa u 1
TEOPUH B XUMHHU. MOJETNPOBAHNE XUMHYECKUX MPOLIECCOB.
Tema 1.1. OcHoBHbIe | OcHOBHBIE MOHATUA XUMUU. BemecTtBo. ATom. Monekyna. XUMUYECKUHN JIEMEHT. 3 MIIP4,11P2
TIOHSATHUS U 3aKOHBI Annotponus. [IpocTeie u cnoxHbie BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN
XUMHUU COCTaB BEIIECTB. XUMHUECKUE 3HAKU U (opMyJibl. OTHOCUTEIBLHBIE AaTOMHAS U
MoseKyIsipHas Mmaccel. KonmnuecTBo BeniecTsa.
OcHoBHbIE 3aKOHBI XUMUU. CTEXHOMETPHSI. 3aKOH COXPAHEHHS MaCChl BEILIECTB.
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOTaJapo U
CJIEACTBUS U3 HETO.
PacueTHble 3a1auM Ha HAXOXKJIEHUE OTHOCUTEIBHONU MOJIEKYJISIPHOM MacChl,
ONPEAEICHUE MACCOBOM JOJIM XUMUYECKHUX JIEMEHTOB B CJI0KHOM BEIIECTBE.
[IpakTrueckoe 3ansaTue. Pemenune 3a1ad ¢ mpuMEHEHUEM MOHATHN MOJIb, MOJISIPHAS 3
Macca, MOJIIPHBIN 00bEM ra3oB.
Tema 1.2. [Tepnoanueckuii 3akon MenaeneeBa. Otkpeitue .M. MenaeneeBbim 2 MIIP4,ITP3
ITepunoanyeckuit [lepuonuueckoro 3akoHa. [lepuoanueckuii 3akon B popmynuposke .M. Menzaeneesa. , [1P4
3aKOH U [lepuoauyeckas Tabiniia XUMUYECKUX AJIEMEHTOB — IpaUyecKoe 0TOOpaKeHNE




[lepuonnueckas
cucreMa
XUMHYECKHX
anemeHToB JI. 1.
Menneneesna.
CrpoeHnue aroma.

MePUOANIECKOT0 3aKkoHa. CTPYKTypa MepHOIUIECKON TabJIUIIBI: TEPUOIBI (MaIble U

OoJIbIlIKE), TPYIIHI (TJIaBHAS U TTOOOYHAs).

Ctpoenue aroma u [lepunoanueckuii 3akon /.M. MenneneeBa. AToM — CJI0KHas
gactuna. SAapo (mpoToHbI U HEUTPOHBI) U IEKTPOHHASI 0000uYKa. M30TOMHI.
CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB 3JIEMEHTOB MAJIBIX TIEPHOJIOB.
Oco0eHHOCTH CTPOCHUS IICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIINX
nepuoI0B (TIEPEeXOaHBIX 37IeMeHTOB). [loHaTHE 00 OpOHTANAX. S-, P- U d-OopOuTam.
DneKTpOHHBIC KOHPHUTYpAITH AaTOMOB XUMHUYECKUX JIEMECHTOB.

CoBpemeHHas GopMyIUpPOBKa NEPUOIUUECKOTO 3aKOHA. 3HAYEHUE MEPUOTUYECKOTO
3aKOHA ¥ IEPUOJNYECKON CUCTEMBI XUMUYECKUX AeMeHToB .M. MenaeneeBa aiist
pa3BUTHSI HAYKU Y IOHUMAHUSI XUMHUYECKOW KapTUHBI MUpAa.

[IpakTrueckoe 3ansATHE. XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB 10 MOJIOKEHUIO B
MIEPUOJUYECKON CUCTEME XUMHUYECKUX 3jieMeHTOB J[.M. MeHnneneena.

Tema 1.3. Ctpoenue
BEILIECTBA.

Honnast xumuueckas cBsi3b. KaTnonsl, ux 00pa3oBaHHUe U3 aTOMOB B PE3yJIbTaTe
npouecca OKUCICHHUs. AHUOHBI, 13 00pa30BaHME U3 aTOMOB B pe3yJIbTaTe Mpoliecca
BOCCTAHOBJICHU:A. FIOHHAs CBA3b, KaK CBA3b MEXKy KATUOHAMU Y AHUOHAMH 3a CYET
3JIEKTPOCTATUYECKOTO NMpUTsHKeHUs. Kiaccugukaiiys HOHOB: 1O COCTaBy, 3HAKY
3apsaa, HATMYUIO TUAPATHON 00010YKU. OHHBIE KPUCTAIIIMYECKUE PEILIETKH.
CBONCTBA BEMIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKON PEIIETKH.

I1P4,
MIIP4

KoBasieHTHas xuMuyeckas cBsi3b. MexaHu3M 00pa30oBaHUsl KOBAJIEHTHOM CBSI3U
(OOMEHHBIN U TOHOPHO-AKLETITOPHBIN). DIEKTPOOTpUIIATEIHFHOCTL. KOBaJICHTHBIE
MOJISIPHAS M HEMOJISIpHAs CBs3U. KpaTHOCTh KOBaJIEHTHOM CBA3U. MOJIEKYIISIpDHBIE U
aTOMHBIE KpUCTaJuIMYecKue pemeTkd. CBoMCTBa BEUIECTB C MOJIEKYJISIPHBIMU U
ATOMHBIMU KPUCTANIMYECKUMHU PELIETKAMM.

Merannuyeckas cBs3b. MeTtammmyeckas KpUCTALINYECKas PEIIETKAa U METAIUINYECKas
XUMHUECKas CBs3b. Ou3nuecKue CBOMCTBA METAJIIOB.

ArperaTHbl€ COCTOSIHUS BEILIECTB U BOJOPOJHAA CBsI3b. TBEpAOE, KUIKOE U
razoo0pa3Hoe cocTosiHug BelecTB. [lepexo1 BelecTBa u3 0JJHOr0 arperaTHoro
cOCTOsIHUA B Jipyroe. BonopoHas cBs3b.




Yucteie BemecTBa U cMecH. [loHaTre o cMecu BeriecTs. | OMOreHHBIE U
reTeporeHnbie cMecu. CoctaB cMeceil: 00beMHasi 1 MacCoBast 101 KOMIIOHEHTOB
CMECH, MacCOBas J10JIs1 IPUMECEH.

Hucnepcusie cucreMsl. [lonarue o aucnepcHoit cucteme. JucnepcHas daza u
nucnepcHas cpena. Kinaccudukanms aucnepcHbix cucteM. [{oHsTHEe 0 KOJITTOUIHBIX
CUCTEMAX.

Tema 1.4. Bona. Bopa. PactBopsl. PactBopenue. Boaa kak pactBoputens. PacTBOpUMOCTh BEHIECTB. [1P4,
PactBoOpbI. HacpllieHHble, HEHACBIILEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh MIIP4
DNEKTPOIIUTUYECKAS] | PACTBOPUMOCTH T'a30B, )KUIKOCTEW U TBEPABIX BEUIECTB OT Pa3IMYHBIX (DaKTOPOB.
JVCCOLIAALINSL. MaccoBas 10J11 paCTBOPEHHOTOT BEIIECTBA.

DNEKTPONIUTHYECKAS TUCCOMALUS. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.

DNEeKTpOoINTHYECKAs] Tucconuanus. MexaHu3Mbl 3JIEKTPOIMTHYECKOW JUCCOMAaii

JUISl BEIIECTB C PA3IMYHBIMU TUIIAMHU XUMHUUYECKOH CBA3U. [ uapatupoBaHHbIe U

HEruIpaTupOBaHHbIC HOHBL. CTENEHB JIEKTPOIIMTHYECKON aqucconanu. CuibHbIE U

ci1abple ANIEeKTPOINThL. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM

qucconuanuu. Kuciaorel, OCHOBaHHUS M COJIM KaK 3JIEKTPOJIUTHL.
Tema 1.5. Kucnots! 1 ux cBoiicrBa. KuciaoTsl Kak 3J€KTPOJIUTHI, UX KJIacCU(PHUKALUS 1O I1P3,
Knaccudukanus Pa3IMYHBIM PU3HAKaM. XMMHUYECKHAE CBOMCTBA KUCJIOT B CBETE B CBETE TEOPUU MIIP4
HEOPTaHUYECKUX ANEKTPOIUTHIECKON auccoranu. OCOOCHHOCTH B3aUMOCHCTBUS
COCIMHEHUHN U UX KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIOT ¢ MeTaiiaMu. OCHOBHBIE CLIOCOOBI
CBOKCTBA. ITOJTYYEHHUSI KHCIIOTHI.

OcHoBaHus 1 ux cBoricTBa. OCHOBAaHMS KaK JICKTPOJIUTHI, UX KiIacCU(PUKAIHS 110
PA3JIMYHBIM MPU3HAKaM. XUMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TCOPUU
AJIEKTPOJIUTUYECKON TUCCoNManuu. Pa3noxkeHne HepaCTBOPUMBIX B BOJIE OCHOBAHHUI.
OcHOBHBIE CTIOCOOBI MOJIYY€HHsI OCHOBAHUH.

Conu u ux cBoiictBa. Conu Kak 3J1eKTposuThl. Coiau cpeHue, KUCIIbIE U OCHOBHBIE.
XUMHYECKHUE CBOMCTBA COJIEM B CBETE TEOPUU BJICKTPOJIUTUYECKON TUCCOLIMALINU.
Cnioco0Obl MOJTy4YeHUs CONEH.

I'maposns comnen.




Oxcunbl u ux cBoricTBa. ConeolOpasyrolye U HecoJIe00pa3yroIIie OKCHIBI. 3
OcHoBHBIE, aM(POTEPHBIE M KHUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHIIBI OT
CTEIICHU OKUCJICHUS 00pa3yIoIIero ero Merania. XMMHUECKUE CBOMCTBA OKCHUJIOB.
[ToydeHne OKCHIIOB.

JlaGoparopHas paboTa. BzaumoelicTBie METaIOB C KUCIIOTaMU U PACTBOPaAMHU 2
COJIEN.

[TpakTrueckoe 3ansTre. Penenne npakTHuecKux 3a/1a4 Mo KIacCHu(PpUKAIIAH, 4
HOMEHKJIAType U XUMHIECKUM (hOpMysIaM HEOPTaHUIECKUX BEIIECTB Pa3TMIHBIX
KJIACCOB.

Tema 1.6. Knaccudukanus Xummudeckux peakiuil. Peakiuy coeiuHeHus], pa3ioKeHus, 2 I1P6, I1P7
XUMHYECKHE 3ameneHus, oomena. Karanutuueckue peakuu. O6patumMble 1 HeOOpaTUMBbIE
pEeaKInH. peakuuu. ['oMOreHHble U reTepOreHHbIe PEaKIIUA. DK30TEPMUUECKUE U
IHIOTEpMUYECKUE peakuy. TemnoBoi 3(p(HeKT XMMHUUECKUX PEaKIIUM.
TepMoxuMHYeCcKHe ypaBHEHUS.

OKHCIINTENBEHO-BOCCTAHOBUTEIBHBIE peakiuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKUCIEHHE. MeTo 37eKTpOoHHOTro OanaHca AJis
COCTABJICHHsI YPAaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

CKOpOoCTh XUMHUECKUX peakiuil. [IoHsATHE 0 CKOPOCTH XMMUYECKUX PEAKIUH.
3aBUCUMOCThH CKOPOCTH XUMUYECKUX PEAKIUI OT Pa3auvHbIX (PaKTOPOB: MPUPOJIbI
pearupyromux BeuecTB, MX KOHUEHTPAUHU, TEMIIEPATYPbl, TOBEPXHOCTH
CONPUKOCHOBEHHUSI U UCTIOIb30BAHUS KaTAIU3aTOPOB.

OOpaTuMOCTh XMMUYECKUX peakiuii. OOpaTUMbIe 1 HEOOPATUMbIE PEAKLIUU.
XHWMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEIIECHHUS.

JlabopaTtopHnas pabora. Peakiiuu noHHOTO 00MeHa, UyIIHE IO KOHIIA. 2
ITpakTnueckoe 3ansitue. CoCcTaBIE€HUE YPAaBHEHUN OKHUCIUTEIBHO- 4
BOCCTAHOBUTEJIBHBIX PEAKIIUN.
Tema 1.7. MeTambl MeTtanibl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpUCTaIIOB. DU3nuecKkue cBOCTBa 4 I1P10,ITP1
Y HEMETaJUIbI. MeTtauioB. Knaccudukaius METamioB Mo pa3idyHbIM NpU3HaAKaM. XUMHUYECKHE 1

CBOMCTBA METAJJIOB. DJIEKTPOXUMUYECKUI Pl HAPSYKEHUH METAJIOB.




Meramiorepmusi.

O6mue crnocoObl osydeHust MeTaiioB. [loHsITHE 0 METaTypruu.
[TupomeTaimyprusi, THAPOMETAILTYPIHs U dJieKTpoMeTautyprus. CiuiaBbl YepHBIE U
I[BETHBIE.

HemeTtamnbl. OcoOeHHOCTH CTPOCHUST aTOMOB. HemeTaibl — MpocThie BElecTRa.
3aBUCHUMOCTh CBOMCTB raJlor€HOB OT X MojoxeHus B [leproanueckoil cucreme.
OxucIUTEIILHBIC U BOCCTAHOBHUTEIILHBIE CBOMCTBA HEMETAJIOB B 3aBUCHUMOCTH OT HX
TMTOJIOKEHUSI B PATY DIEKTPOOTPULIATEIBHOCTH.

Paznen 2. 33
Oprannueckas
XUMMUSL.
Tema 2.1. OcHoBHble | IIpeamer oprannueckoit xumuu. [IpupoiHbIe, UCKYCCTBEHHbBIE U CHHTETUYECKHE 4 [1P10,
TIOHSTUSA oprannyeckue BemiectBa. CpaBHEHNE OPTAaHUYECKUX BEIIECTB C HEOPTaHUUECKUMH. MIIP3
OPraHUYeCcKOn BaneHTHOCTh. XMMHUYECKOE CTPOEHUE KaK ITOPSAIOK COCAUHEHUSI aTOMOB B MOJICKYJIbI
XVUMHH U TEOpUs 10 BAJICHTHOCTH.
CTPOEHUS Teopus ctpoeHust oprannueckux coenuHeHuii A.M. bytnepoBa. OcHOBHBIE
OPTaHUYECKUX MOJIOKEHUS] TEOPUU XUMHUYECKOTO CTpoeHusl. MI3omepus u uxomepbl. XUMUYECKUE
COEIMHEHU. GbopMyIIbl 1 MOJIEIN MOJIEKYJI B OPraHUYECKOW XUMUHU.
Knaccuduxanus oprannyeckux emiect. Kiaccuduxaiiys BEIIeCTB Mo CTPOSHUIO
YTJIEPOJHOTO CKeJIeTa U HAUTMUKIO (DYHKITMOHATIBHBIX TpyNi. '0MOJIOTH ¥ TOMOJIOTHSI.
Hauana nomenknarypsr [UPAC.
Knaccudukanus peakiuii B OpraHMuecKkoil XuMuu. Peakinu npucoeImHeHNs
(TMapUpOBaHUS, TATOTCHUPOBAHMS, TUAPOTAIOTCHUPOBAHUS, TUApaTalun). Peakinu
OTILETUICHUS (IeTUIPUPOBAHUS, IETUIPOTATIOTEHUPOBAHUS, Jeruaparaiumn). Peakiuu
3amenleHus. Peakuun nzoMepusamnuu.
[Tpaktuueckoe 3anstre. CocraBieHne GopMyIs1 TOMOJIOTOB U H30MEPOB. 2
Tema 2.2. AnkaHbl. AJIKaHbBI: TOMOJIOTHYECKHUN PsAll, U30MEPUS U HOMEHKJIATYpa aJKaHOB. 8 [1P10,
YrneBogopoasl U X | XMMUYECKHE CBOMCTBA aAJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMeIleHUE, Pa3IoKEHHE, MIIP3

IIPUPOJIHBIE

neruapupoBanue. [[puMeHeHne aTkaHoB Ha OCHOBE CBOMCTB.




HCTOYHUKMH.

AJKeHbl. DTUJIEH, €T0 MOoJy4YeHue (AeTuIpUpOBaHUEM dTaHa, ACTOIUMepU3alen
noymdTUIIeHa). ['oMonornyeckuii psij, Uu3oMepus, HOMEHKIIATypa aJIKEeHOB.
XUMHUYECKHE CBOMCTBA ATHIICHA: TOPEHUE, KaueCTBEHHbIE peakiuu (00eclBeUnBaHKE
OpOMHOI BOJIbI M pacTBOpa MepMaHraHaTa Kajusi), TuapaTaius, IoJIuMepr3alius.
[Ipumenenue sTriIeHa Ha OCHOBE CBOMCTB.

Jluensl n kayuyku. [IoHsTHE O THEHAX KaK YIVIEBOAOPOAAX C IBYMs ABOMHBIMU
cBs3aMu. ComnpsiKEHHbIE TUEHbI. XMMUUECKUE CBOMCTBA OyTanneHa-1,3 u usonpexa:
oOecuBeurBaHre OPOMHON BOJIBI U MOJIMMEPU3AIMU B Kayuyku. HaTypanbHblii u
CUHTETHYECKME KaydyyKH. Pe3una.

AnkuHbl. AnieTuneH. XMMUUECKHE CBOMCTBA alleTUIICHA: TOpeHne, 00eCI[BeUnBaHUE
OpOMHOM BOJIbl, IPUCOEAMHEHNE XJIOPOBOIOpOAa U ruiparanus. [lpumenenue
alleTUJICHA Ha OCHOBE CBOMCTB. MeXKiIaccoBasi M30MEPUs C aJIKaIUCHAMU.

Apensl. benzon. Xumuueckue cBoicTBa O€H307a: TOPEHUE, pEaKLIUU 3aMELICHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a HAa OCHOBE CBOWCTB.

[TpupoHbIEe UCTOUHUKH YTIEBOA0POAOB. [IprponHbIil ra3: cocras, IpUMEHEHHE B
KayecTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka HedTu. Ileperonka Hedtu. HedrenpoaykTel.

[IpakTueckoe 3aHsATHE. 3aJaHUS HA COCTABJICHUE YPABHEHUN XUMHUECKUX PEAKIINM C
YY4aCTHEM OPTAHMYECKHUX BEIIECTB HA OCHOBAHWH MX COCTAaBA M CTPOECHHUSI.

Tema 2.3.
Kucnoponconepsxar
1€ OpraHUYeCKUe
COCJTMHECHUS.

Cnuprtsl. [TonyueHnue 3TaHoIa OPOKEHUEM TIIFOKO3bI U TUIpaTalliei STUIICHA.
['uapokcunbHas rpynmna Kak hpyHkiuoHanbHas. [ToHsaTHE 0 peeTbHbIX
OJHOATOMHBIX CIUPTaX. XMMUUYECKUE CBOMCTBA 3TAHOJIA: B3AUMOJCUCTBUE C HATPUEM,
oOpa3oBaHUe MPOCTHIX U CIOXKHBIX (PUPOB, OKUCIICHUE B albaeru. [Ipumenenne
ATaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBUS U MPEIyIPEXKICHUE.

['muuepuH Kak npeacTaBuTEe b MHOTOATOMHBIX CITIUPTOB. KauecTBeHHast peakiys Ha
MHOTOaTOMHbBIE CIUPTHI. [[puMeHeHne ravmnepuHa.

®enos. duznyeckue U XMMUYecKrue cBOMCcTBa (peHomna. BzanmHoe BiusiHUE aTOMOB B
MoJiekyse ¢heHoJa.: B3auMOJEHCTBUE C THAPOKCUIOM HATPUs M @30THOM KUCJIOTOM.

TIP10,
MTIP3




[IpumeHeHue (eHona Ha OCHOBE CBOMCTB.

Ansneruasl. [lonsaTue 06 anpaerngax. AnbJIeruiaas rpynmna Kak GyHKIIMOHaIbHasL.
DopManbACTUI U €T0 CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIIOTY,
BOCCTAaHOBJICHUE B COOTBETCTBYIOINI criupT. [loaydeHne anpaernioB OKUCICHUEM
COOTBETCTBYIOIUX crUpTOB. [IpriMenenne popmanbaernia Ha OCHOBE €ro CBOMCTB.
Kap6oHnoBsie kucnotsl. [loHsTHE 0 KapOOHOBBIX KHcI0Tax. KapOokcunbHas rpymnmna
KaK (yHKIMOHAIbHAA. ['OMOIOTUYECKUH psAl MPECIbHBIX OTHOOCHOBHBIX KaOOHOBBIX
kucnoT. [lomyuenne kapOOHOBBIX KHUCIOT OKUCICHUEM allbJIETHI0B. XUMHUECKHE
CBOMCTBA YKCYCHOM KHUCIIOTHI: OOIIME CBOMCTBA C MUHEPAJIbHBIMU KUCIIOTaMU U
peakuus 3repudukanuu. [IpumMeneHne yKCyCHOM KHCIOTHI HA OCHOBE CBOMCTB.
Bricmne )xupHbIE KUCIOTHI HA TPUMEPE MaJIbMUTHHOBOM U CTEAPUHOBOM.

Crnosxsble 3¢upsl U KUpbl. [losrydeHne cnoxxHbIX 3QUPOB peakuuen 3TepupuKanuu.
CrnoxHble 3¢upbl B IpUpoJe, UX 3HaueHue. [[puMenenune cioxxHbIX 3()UpoB Ha OCHOBE
CBOMCTB.

XKupsl kak cnoxHbie 3¢upbl. Kinaccudukamus ;xupoB. XUMHUYECKUE CBOWCTBA
YKUPOB: THAPOJIN3 U TUAPUPOBAHUE KUJKUX KUPOB. [I[puMeHEeHNEe )KUPOB HA OCHOBE
CBOMCTB. MbLia.

VYrneBoabl. YriaeBobl, X Kiaccu(puKalus: MOHOcaxapuIsl (TI0K03a, GPYyKTO3a),
Jucaxapuibl (caxapo3a) v MoJIMcaxapuabl (Kpaxmal U IeJUTI0I103a).

['mroK03a — BEIEeCTBO C ABOMCTBEHHOW (PYHKIIMEH — aibAeTrUI0CIHPT.
XHWMHYECKHE CBOMCTBA TIFOKO3bI: OKUCIIEHHE B ITTIOKOHOBYIO KUCIIOTY,
BOCCTaHOBJIEHHE B COPOUT, cUpTOBOE OpokeHue. [Ipumenenue rioko3bl Ha OCHOBE
CBOMCTB.
3HaueHue yIIeBO0B B )KMBOU MPUPOJIE U )KU3HU YesoBeka. [loHsTre o peakuusx
MOJIMKOHJICHCALIUU U TUAPOJIM3a Ha MPUMEPE B3aUMOINPEBPALIEHUN: TIII0K03a —>
MOJINCAXAPUL.

JlabopaTopnas pabota. M3ydenne cBOMCTB rIuIeprHAa.

Jlabopatopnas pabota. M3ydeHnne cBOMCTB YKCYCHON KUCIIOTHI, MBLIIA.




Tema 2.4.
A3oTconepxamue
OpraHUYEeCcKue
COEIMHEHUS.
[Tonmmmepsl.

Awmumnsl. [Tonstie 06 amunax. AnudaTHuecKre aMUHbI, UX Kiaccuukamms u
HOMEHKJIaTypa. AHWINMH, KaKk opranudeckoe ocHoBanue. [lonyyenne aHuIMHA U3
HUTpOOeH30Ma. [[puMeHeHre aHInHA Ha OCHOBE CBOMCTB.

AMMHOKHCIIOTBI. AMUHOKHCIIOTHI KaKk aM(oTepHbIe TU(PYHKIIMOHAIbHbBIC
OpraHuyeckue coequHeHusl. XMMUYECKHEe CBOMCTBAa aMUHOKHCIIOT: B3aUMOJICUCTBHE
CO IeJI0YaMH, KHUCJIIOTaMH M JIPYT ¢ IPyroM (peakius moaukoHaeHcamun). [lentuanas
CBSI3b U NMOJUMNENTU b1, [IpuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOICTB.

TIP10,MITP
2

benku. [lepBruHas, BTOpUYHAsl, TPETUUHASL CTPYKTYPbI OEJIKOB. XUMUYECKUE

CBOICTBa OEJIKOB: TOPEHUE, IEHATYPALIMS], TUAPOIIN3, IBETHBIE PEAKIUU.
buonornyeckue GpyHkIrM OEIKOB.

[Tonmumepsl. benku u nonucaxapuibl Kak OMONOJIUMEPHI.

ITInactmaccel. [lomydyenue nonumepoB peakiuen noJIMMEPU3aluy U
IIOJIMKOHeHCAMU. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIC TUIACTMACCHI.
IIpencraBurenu miacrmacc.

Bonokna, ux knaccugpukanus. [lomyuenue BosokoH. OTaenbHbIE IPEICTaBUTENN
XUMHUYECKUX BOJIOKOH.

JlabopaTtopHas pabota. M3ydueHnue cBoiicTB O6enkoB. Pacrio3naBanue riactmacc u
BOJIOKOH.

HpaKTI/IqGCKOC 3aHsaTHE. ['eHeTHUECKas CBA3b MCXKAY HCOPraHM4CCKUMHU U
OpPraHM4YCCKHMMH BCIICCTBAMM.

Bcero:

80




3. YCJIOBUA PEAJIM3ALIMU TPOT'PAMMBI YYEBHOI'O IPEIMETA

3.1. TpedoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecrneuyeHu10

Peanmu3arus mporpamMmbl  y4eOHOTO TIpeaMera TpeOyeT Haaudus ydeOHOTo
KaOMHeTa XUMHU

3.2. Y4eOHO-MeTOoAMUYECKOe M HH(MOPMAIMOHHOE oO0ecnedyeHHe Y4eOHOro
npeaMera

OcHoBHas JIUTEpaTypa:

1. T'abpuensn O.C., OctpoymoB N.I'., CnaakxoB C.A. «Xumus. 10 kiacc.
bazoBelit ypoBeHb. YueOHUK. DI OC».-[IpocBemenne,2023r

2.I'abpuensa O. C. [IpakTukyM 1o o01ieil, HEOpraHM4eCKou 1

opranudeckoit xumun.— M: Akanemus, 2009

3.Epemun B.B.,Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A.,JIlyHun

B.B., nox penakimueii Jlyauna B.B. « Xumus. 10 kinacc.YueOHuk. ba3zosbrit

ypoBeHb.DI'OC».-IIpocsemenne/Ipoda,2021 r.



4. KOHTPOJIb 1 OLHEHKA PE3YJIBbBTATOB OCBOEHMSA YYEBHOI'O

INPEIMETA

4.1. MeToabl KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4eHUs

Pe3yabTaThl 00yuenus

MeToabl KOHTPOJIA

Kputepun onenkn
pe3yJabTATOB 00yUeHH s

1 2 3
Ymenus: [Toka3zpiBaeT BBICOKHM
HpaxTiieckas pabora YPOBEHb  IPUMEHHMOCTHU
- Ha3bIBaTh: U3YYCHHBIC BCIICCTBA
N TEOPETUUECKHUX u
110 «TPUBUAJIBHOMW» UJIN
MEKyHAPOJIHON HOMEHKIIATYPaM TPUKITA/THEIX acleKToB
XUMUYECKON HayKH,
0OBSCHSET, HCIIONB3Ysl
COOTBETCTBYIOILYIO
TEPMHHOJIOTHUIO  IOPSAIOK
NEUCTBUA npu

IMPpOBCACHUN TOro 50048
HHOTI'O OIIbITA,
BBIINTOJIHCHU A TOM Ui

HHOH 3aJ1auu

- OIIPEJIENATh: BaJE€HTHOCTh U
CTEIIEHb OKHMCICHUS XUMHUICCKUX
QJICMCHTOB, THII XPIMI/I‘IGCKOﬁ CBA3U
B COCIUHEHUAX, 3aps] HOHA,
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJ'I, THUII KpI/ICTaHHI/I‘IeCKOﬁ
PELIETKHU, XapaKTep CPebl B
BOJHBIX pacTBOpax
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/I‘IeCKI/IX
COEeTUHEHHH, OKUCITUTEIh U
BOCCTaAaHOBUTCIIb, HpI/IHaI[J'Ie)KHOCTB
BEILIECTB K pa3HbIM Kjlaccam
HEOPraHWYECKUX U OPTraHUYECKUX
COEIMHEHUN

IIpakTryeckas pabora

IToka3wIBaeT BBICOKHH
YpPOBEHb  MPUMEHUMOCTH
TEOPETHUECKUX u
MPUKIIATHBIX acIeKTOB
XUMHYECKON HayKH,
OOBSICHSICT, HCIIONB3Ys
COOTBETCTBYIOLIYIO

TEPMUHOJIOTHIO  TTOPSJIOK
JNENCTBUI pu

IMPOBEACHNU TOro nJIn
HHOT'O OIIbITa,
BBIITOJIHECHU L TOH 501041

MHOH 3a1auu

- XapaKTEepPU30BaTh: DIIEMECHTHI
MaJIbIX IIEPHOIOB TI0 UX
nonoxeHuto B [lepuonnueckoit
cucreme /.M. Menzeneesa; ooOipe
XUMUYECKHE CBOHCTBA METAILIOB,
HEMETAJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUUECKUX
COCIMHCHHI, XUMUYICCKUC
CBOMCTBa OPraHUYECKUX
COCJTMHCHUM

IIpakTuyeckas pabora

IToka3wiBaeT BBICOKHH
YPOBEHb  MPUMEHUMOCTH
TEOPETHYECKUX 51
MPUKIIATHBIX aCIEKTOB
XAMHYECKOH HayKH,
00BSCHSET, HCIIONB3YS
COOTBETCTBYIOIIYIO

TEPMUHOJIOTHIO  TIOPSIJIOK
NEeUCTBUA npu

MMPOBCACHNU TOro HIIn




HHOT'O OIBITA,
BBIIIOJIHEHUSA TOW  WIH
WHOW 3a/1auu

- O0OBSCHATD: 3aBUCUMOCTh
CBOWCTB BEIIECTB OT WX COCTaBa U
CTPOCHHS, IPUPOY XUMHUCCKOM
CBSI3U (MOHHOM KOBAJICHTHOM,
METaJUTMYECKON U BOJOPOTHOM),
3aBUCHUMOCTb CKOPOCTH
XUMHYECKOHN peakinu 1
MOJIO’KEHUE XUMHUYECKOTO
PpaBHOBECHA OT PA3JIMYHBIX
(hakTopoB

[IpakTuueckas pabora

[Toka3biBaeT BBICOKU I
YPOBEHb  MPUMEHUMOCTH
TEOPETHUUYECKUX u
MIPUKIIaTHBIX
XUMHYECKOU HayKH,
00BsCHSET, UCIIOJIB3YS
COOTBETCTBYIOILYIO

TEPMHUHOJIOTHIO  TOPSAIOK

ACIICKTOB

JNEeUCTBUI pu
MPOBEACHUH  TOTO  WIH
HHOTO OIIBITA,
BBIIIOJIHEHUSI TOH WA
WHOH 3a1auu

- BBINIOJIHATh XUMUYECKU I
SKCIIEPUMEHT I10 PaCIlO3HABAHUIO
BOKHEUINX HEOPTaHUYECKUX U
OPraHUYECKUX COEAUHEHUN

[IpakTuueckas pabora

IToxa3eiBaeT BBICOKHH
YpOBEHb  IPUMEHHUMOCTH
TEOPETHYCCKHUX u
MPUKIIATHBIX

XHUMHUYECKOH HAYKH,

aCIIEKTOB
00BSCHSET, HCIIONB3Ys
COOTBETCTBYIOIIYIO
TEPMUHOJIOTHIO  TOPSAJOK
JNEeNCTBUN pu
IIPOBEJEHUU TOTO WU
HUHOI'0 OIIbITa,
BBIMIOJITHEHUSL  TOM WU
WHOM 3aa4u

- OCYLICCTBJIATD: CaMOCTOSTEIbHBIN

MMOMCK XUMHUYECKOH HH(DOpMAIIUK ¢
WCIIOJIb30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB (CIPaBOYHBIX,
HAy4YHBIX ¥ HAyYHO-TIOMYJISIPHBIX
M3JITaHUH, KOMIIBIOTEPHBIX 0a3
TaHHBIX, pecypcoB MHTEpHETA);
HCIIOJIb30BaTh KOMITbIOTEPHBIC
TEXHOJIOTHH JJis1 00paboTKH U
nepeiayd XuMUYECKON
rH(GOPMAITUU U €€ TPEACTABICHHUS
B pa3nu4HBIX (popmax

[IpakTuueckas padbora

ITokaseiBaeT BBICOKHM
YPOBEHb  IIPUMEHUMOCTH
TEOPETUYECKUX "
MIPUKIITHBIX aCIIEKTOB
XUMHAYECKON HAyKH,
00BSCHSET, HCIIONb3YS
COOTBETCTBYIOLIYIO

TEPMUHOJIOTUIO  IOPSAIOK
JNEeNCTBUI pu
MIPOBEACHUU TOIO  WIH
HUHOI'O OIIBITA,

BBIITOJIHEHUSA  TOH  WIH
WHOH 3a1auu

- CBSI3BIBATH: U3yUYEHHBIH MaTepHal

[IpakTuyeckas pabora

ITokasbiBaeT BBEICOKUH




CO cBoeH npodeccuoHaIbHON
NS TEITIbHOCTHIO

YpPOBEHb  MPUMEHUMOCTH
TEOPETHUUECKUX u
MPUKJIIATHBIX aCICKTOB
XUMUYECKON HayKH,
00BSACHSET, HCTIOJIb3YsI
COOTBETCTBYIOLILYIO

TEPMHUHOJIOTUIO  TTOPSJIOK
NeUCTBUI npu

MPOBEJICHUU TOTO0 WU
HHOTO OIBITA,
BBIIIOJTHEHUS  TOW WM
HHOH 3aJ1auu

- pewarh: pacy€THbIC 3aJa4H 110 IIpakTryeckas pabora IToka3spiBaeT BBICOKHM
XUMHUYECKUM HOpMyIam 1 YPOBEHb  IPUMEHUMOCTU
YPaBHCHHM. TEOPETHYECKUX u
IIPUKJIAIHBIX aCIIEKTOB
XUMHUYECKON HayKH,
OOBSICHSIET, UCIOJIB3Ys
COOTBETCTBYIOILYIO
TEPMUHOJIOTHIO  TOPSAIOK
IEeUCTBUHU npu
IIPOBEICHUM  TOTO  WIH
WHOT'O OIIBITA,
BBIMIOJITHEHUS.  TOM WK
MHOH 3aJ1auu
3HanuA: KomMOuHMpoBaHHBIi onpoc [aer pasBepHyTBIE u
TOYHBIE OIIpEEICHU,
3HaTh:
. MIPUBOJIUT IIPUMEPBHI,
- BEIIECTBO, XUMUYECKHUN
UCIIONIB3YET B
JJIEMEHT, aTOM, MOJIEKYJIa
’ ’ ya, 00BsCHEHUSIX
OTHOCHTEIIbHAsA aTOMHAas U .
(dbopManbHbIN SI3BIK
MOJISIpHAsi MaccChbl, UOH,
XUMUHI

AJUTOTPOTIHSI, H30TOIIHI,
XUMHN4YECKas CBA3b,
ANEKTPOOTPHUIIATEILHOCTB,
BaJICHTHOCTb, CTCIICHb
OKMCJICHUS, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIA 00beM
ra3000pa3HbIX BEIIECTB,
BEIIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHUS,
pacTBOPBI, IEKTPOIHUT U
HE3JICKTPOJIHUT,
ANEKTPOTUTUICCKAS




Jucconuanus, OKUCIUTCIIb 1
BOCCTAHOBHUTEJb, OKMCIICHUE U
BOCCTAHOBJICHHUE, TEILIOBOM

s ekt peakiuu, CKOpocTh
XMMHYECKOHN peaKkiuu, KaTajin3,
XHMHYECKOE PaBHOBECHE,
YIJIEPOJIHBIN CKEJET,
(hyHKIMOHATBHAS TPYIITA,
HU30MCpHsd, TOMOJIOTUA

- OCHOBHBIE 3aKOHBI XUMHHU: KomOuH1pOoBaHHBIH ompoc Jaer pa3sBepHyTBIE U
3aKOH COXPaHEHUs MacChl TOYHBIE OIpeIeIeHus,
BEILIECTB, 3aKOH IIOCTOSIHCTBA IIPUBOAUT IIPUMEDPBI,
COCTaBa BEUIECTB, UCIIOJIB3YET B
[Tepuonnueckuii 3akon . 1. 0OBSICHEHUSIX
Menneneesa dbopmanbHbIN A3BIK
XUMHH
- OCHOBHBIE TEOPUHU XUMUHU: KomOunupoBaHHbIii onpoc [aer pasBepHyTbIE 51
XUMHMYECKOH CBSI3H, TOYHBIE oIpezeeHus,
NEKTPOJINTUYECKON IIPUBOJIUT IIPUMEPBHI,
JUCCOLUALMHU, CTPOCHHUS UCIIOJIb3YET B
OpPraHUYECKUX U 00BSICHEHUSX
HEOPraHWYECKUX COEAMHEHUI (dbopManbHbIN SI3BIK
XUMHUHI
- BXXHEHIINE BEIIECTBA U KomOunupoBaHHsbIii onpoc [aer pasBepHyThIE u
Marepuaibl: BA)KHEUIINE TOYHBIE OIpeEIeHUs,
METaJUIbl ¥ CIUIABBI, CEpHas, MIPUBOAUT MIPUMEDPBI,
COJIIHAsI, A30THAs M YKCYCHAst HCIIONIB3YET B
KHUCJIOTBI; OJ1aropoIHbIE Ta3bl, 00BSICHEHUSX
BOJOPOJ, KUCIIOPOJ, TAJIOT€HBI, dbopmanbHbIN SA3BIK
LIEJIOYHBIE METAILIbI; OCHOBHEIE, XUMUU

KHUCJIOTHBIE M aM(pOTEpHbIE
OKCHJIbI Y TUAPOKCHUJIBI,
IIEJI0YH, YIJICKUCIIBIN U
YTapHBIN Ta3bl, CEPHUCTBHIN Ta3s,
aMMHak, BoJia, MPUPOIHBIN ras,
METaH, 3TaH, dTUJIEH, alleTUJIEH,
XJIOpU/1 HAaTpHsl, KapOoHAT U
THJIpOKapOOHAT HATPHUS,
kapOoHat u pocdar KaabIus,
O€H30J1, METaHOJ M ATAHOI,
CJIO’KHBIE (PUPBI, )KUPbI, MbLIIA,
MOHOCaxXapusI (TJIFOK03a),
Tucaxapuibl (caxaposa),




noJsiucaxapuisl (Kpaxman u
LIEJITI0JI03a), AaHWJIHH,
aMUHOKUCIIOTEI, OCIIKH,
HCKYCCTBEHHBIE U
CUHTETUYECKHUE BOJIOKHA,
Kay4yKH, TUIaCTMACCHI.

4.2. Metoguyeckue MaTepuajbl, ONpelejsoUde MPOUeAYPbl OLECHUBAHMUS
YMEHHMH, 3HAHUH
IIpuMepHbIe 3a7aHuA 11l NPAKTHYECKHUX 3aAHATHH

IIpakTnyeckue padoTbl

INPOBHbBIE TECTbI

Bri0epure npaBU/IbHBIN OTBET.
Hepuoaunyeckuii 3axon . U. MenaeseeBa U CTpOeHHE aToOMA.

1.CKOBKO 2JIEMEHTOB B MTEPUOTUUECKON CHCTEME OTHOCATCS K S-2JICKTPOHHOMY |
P-DJIEKTPOHHOMY ceMeicTBaM?
OtBetsl: 1) 121 30;2) 121 28;3) 141 32;4) 14 u 30; 5) 14 u 24.

2. DnexTporHas GopMya aToMa HEKOToporo sneMenTa 1s22s22p®3s23p°3d°4s?. B
KaKoM

MEpUOJIE U B KaKoM rpymie nepuoandeckon cucremsol . . Menneneena
HaXOJIUTCSA JaHHBIA DJIEMEHT?

Otsetnl: 1) IVuV; 2) lHHull; 3) IVu VI 4) IVuV;5) I u VIII.

3. KakyIo BBICHIYIO U HU3IIYIO CTENEHN OKHCIIEHHs MPOSBIISAET aTOM HEKOTOPOTO
5JIEMEHTA, CTPYKTypa BHEIIHETO SHEPreTHIECKOTO YPOBHSA KOTOPOro  ...5825p3?
Oteetbl: 1) +5u0;2)+5u-3;3)+5u-2;4)+3 u-3;5)+3 u-1.

4.ATOMBI HEKOTOPBIX PJIEMEHTOB UMEIOT CTPYKTYPY BHEIIHETO SHEPTETUIECKOTO
YPOBHS:

1)4s24p*; 2) 3s23p%; 3) 25%2p°; 4) 5s25p° ; 5) 4s24p°. Kakoii u3 HEX 00IagaeT
HaUOOJIBIITUM POJICTBOM K AJICKTPOHY?

5.CTpyKTypa BHEIIHErO YHEPTeTHYECKOIO YPOBHS aTOMOB HEKOTOPBIX JIEMEHTOB!
1) 3s23p°®; 2) 3st; 3) 2s%; 4) 4st; 5) 3s?3pt. Kakoii U3 HUX UMEET HAUMEHBIIYIO
SHEPTUI0 MOHU3ALNU?

6. DnekrponHas GopMyJia aToMa HeKoToporo snementa 1s22522p3s23p°3d34s2,
KaxkoBbl



(bopMyJIbI OKCH/IA ¥ THAPOKCHUIA aTOMA STOTO 3JIEMEHTAa, B KOTOPBIX OH IPOSBIISET
BBICIIIYIO CTETICHb OKUCIICHUS?

OtBetsl: 1) 3205 11 H3204; 2) 304 1 3(OH)y; 3) 3203 u 3(OH)s;

4) 3,05 u 3(OH)3; 5) 50 u HOOs3.

7. Kakot u3 THAPOKCUIOB SABJIACTCA HaI/I6OJ'ICC CUJIbHBIM OCHOBAHHUCM:
1) HzSO4; 2) Ca(OH)z; 3) Sr(OH)2; 4) Fe(OH)s; 5) Ba(OH), ?

8.Mcxoms U3 CTereHn OKUCIIEHUSI KUCI0TOO0pa30BaTes, ONpeaeIuTe Kakon u3
THJIPOKCHJIOB SBJIsieTCS Hanbouree crtbHOM KucioToi: 1) HaSOs; 2) HC104; 3)
HzSO4; 4) H3PO4; 5) H28€O4.

9.2nexTponHas GopMya aToMa HeKOToporo sneMenTa 1s22s22p3. Kakosa gpopmyna
COEIMHEHHSI, B KOTOPOM 3TOT aTOM IIPOSBIISET HU3IIYIO CTENEHb OKHCIICHHUS:

1) H3D ; 2) HaD»; 3) OH20H ; 4) 5,0 ; 5) HO0; ?

10.CTpyKTypa BHEIITHETO SHEPTrEeTHYECKOT0 YPOBHS aTOMa HEKOTOPOTO JIEMEHTA
4s24p?. KakoBbl (JOPMYIIBI COSTMHEHNS, OTBEYAIOIIUX BHICIIEH M HU3LICH
CTEICHSIM OKHCJICHUSI 3TOr0 aToMa:

1) 30 u H4D ; 2) D0, u HiD5; 3) H2D03 1 HyD ; 4) HD04 1 HyD03; 5) 50, u 0.

MeTamibl
BapuanTt Nel

1. Kakumu 13 npeiioxKeHHbIX PEaKTHBOB HEOOXOMMO MOECHCTBOBATH HA PACTBOP
XpoMara KaJiis, YToObI IEPEeBECTH €ro B OMxpomar?

| I 11 v V

NaOH KzCOg HC1 HZO Na2803

2. YKaxuTe CTeNeHb OKUCIICHHS MapraHilia, B KOTOPOM OH MOKET MPOSIBIISITh
TOJIBKO OKHCIIMTEIBHBIE CBOMCTBA

| 1 Il (AV4 V
Mn?** Mn'* Mn?2 Mn®* Mn®

3. Kakoe 13 yka3zaHHbIX BelIECTB 00pa3yeTcs npu B3aumoaeictsuu KMmnOq ¢
CyJIb()UTOM HATpHs B KUCIION cpene?

I I i v \Y
HMnO4 KoMnO, NaxSO4 MnSO4 Mn(OH);

4. KakuM U3 NpHBeIEHHBIX HUXKE BEILECTB HEOOXOMMO BOCHOIB30BAThCS, YTOOBI
OCYIIECTBUTH CIIEAYIOIIUE COKPALIEHHbIE YPaBHEHMs?

a)Fe—FeCl, 0) Fe3*—Fe(OH)3

| 1 I IV Vv



HC1 KOH Na,S0,4 Clz I,

5. C IOMOIIBIO KAKMX PEAKTUBOB MOYKHO OOHApYKHUTh HOHEI Fed* ?

I I i v \/
Kucnora K4[Fe(CN)s] NH4CNS IIEJI0Yb Ks[Fe(CN)g]
Merasibl.
Bapuant Ne2

1. Kakumu U3 IpeIyIo)KEHHBIX pEaKTHBOB HEOOXOIMMO MOJIEHCTBOBATH HA PACTBOP
Onxpomara Kajiusi, 4TOObl IEPEBECTH €r0 B XpOMaT?

| I i VvV \Y
K>CO3 HCl1 H>0 Na,S03 NaOH

34
2. yKa)KI/ITe CTCIICHDb OKHCJICHUA MapraHia, B KOTOPOM OH MOJKCT ITPOSABIIATH
TOJIBKO BOCCTAHOBUTCIILHBIC CBOfICTBaZ
1 1| i v V
Mn*’ Mn *? Mn *6 Mn?© Mn *

3. Kakoe 13 yka3aHHbBIX BEUIECTB 00pa3yeTcsl IPU BOCCTAHOBIIEHUH CYJIb(PUTOM
HaTpusa KMn04 B menounoii cpene?

I I 1 v VvV

KOH NaS04 Cl, S HC1

4. KakuMy M3 IIPEIIOKEHHBIX BEIIECTB HEOOXOAUMO TI0JEHCTBOBATH, YTOObI
OCYILECTBUTH CIIEAYIOIIEE IPEBPAILICHHUE:

a)Fe—Fe* 6)Fe(OH);—Fe3* ?

! 1 I IV V
KOH Na,S0, Cl, S HC1

5.C IOMOIIBIO KAKMX PEAKTHBOB MOYKHO OOHAPYKHUTh HOHBI Fe%*

I I i vV VvV

K4 Fe(CN)s] NH4CNS IICJI0YBIO Ks[Fe(CN)s] KHCIIOTOM
IIpenenbHbIE YIieBOAOPOAbI

Bapuanr 1

1. K npesienbHbIX yIiIeBo10pOAaM OTHOCSTCS:
1)CsHe; 2)CeHio; 3) CsHuia; 4)Cs Hio; 5) CoHo



2. V30Mepsl MOTYT OBITh y aJIKaHOB, HMEIOIIUX QOPMYIY:
1)CHg; 2)CyqHio;  3) CoHg; 4) CsHyp; 5) C3Hs

3. HpOI[YKTaMI/I PCaK ropCHUs MCTaHa ABJIAIOTCAL

1) Yrunekucnsli ras; 2) Bogopon;

3) Bona; 4) Yraepon.

4. Monspras Macca mpornaHa paBHa:

1)13 r/momnb; 2) 26 r/Mob;

3) 44 r/moib; 4) 20 r/moIb; 5) 34 r/mob.

5. CpaBHUTE MOPSAIOK XUMHUECKOU CBSI3U aTOMOB B (hopMyJiax:

H H CH,
a) H—lC - |c—H 6)H—C|—H
b b
H H—C—H
!

Otu popmyIibl U1300paxaroT BellecTBa: 1)pasHbie; 2) OJJMHAKOBBIE.

6. CKOJIBKO BEIIECTB MPEJICTABICHO (POPMYIIaAMHU:

fl Cll Cll
a) Br-C-Br 6)Br—|C-C1 B) Cl- Cl-Br
Cl Cl Cl

1) onHo; 2) nBa; 3) Tpu.

7. CKOJIbKO BEIIECTB MPECTABICHO POPMYIIaMH:

1 I
a) ch T: H 6) H(|J (|:H
H H Cl H

H ClI



B) H-C-C-H r) C1CH2-CH>
H Cl1
® o07HO; 2) nBa; 3) TpH; 4) YEThIpE.

8. BeiOepuTe nmpu3Haku, XapakTEpHbIE 1151 H30MEPOB:
1) cBolicTBa O/INHAKOBEIE;

2) CBOICTBa pa3HbIE;

3) XHMMHYECKOE CTPOCHHE OJUHAKOBOE;

4) XUMHYECKOE CTPOCHUE Pa3HOE;

5) KOJMYECTBEHHBI COCTAB MOJICKYJIbI OJJMHAKOBHI;
6) KOJIMYECTBEHHBIN COCTaB MOJIEKYJIbI Pa3HbIH.

9. YKEDKI/ITG, KaKas 3aIIiuChb OI[HOﬁ H3 CTaI[I/Iﬁ MCXaHH3Ma peaKHI/If/I 3aMCIICHUA
BEpHA:

1) CHs + C1- Cl1— CHsC1 + HC1

2)CHs+Cl- — CHsC1 + H-

3) CH; + Cl1- — ‘CH3 + HC1

10. Kaxkoii 06beM kuciopoaa (H.y.) HeoOXoauM JyIst TOJIHOTO cropanus 11,2 i
MeTaHa?
1) 11,2 n 2)22,4n 31,12 n
4)2,24 n 5)5,6n
Yriesoaopoabl

1 .Ykaxure popmyiy 3Tana.
A) C2H6; B) C3H3; B) C2H4; F) CH4 I[) C4H8.

2. Haiigute popmyny HEmpeaeIbHOTO YIIIEBOAOPO/Ia, HAUIIUTE €ro
CTPYKTYPHYIO QOpMYJTy U AaiiTe eMy Ha3BaHHeE.

A) C2H6; B) C3H8; B) C4H8; F) CH4; I[)C5H12.

3.0Onpenenure popmyity romosiora 0€H30J1a, U HAUIIUTE €r0 CTPYKTYPHYIO
dbopmyily U faliTe Ha3BaHUE.

A) C5H12; B) C6H14 B) C6H6; F) C7H8; I[) C6H12.

4.Yxaxure o0uryro Gopmyity aJKHHOB.

A) CnHans B) CnHan-2; B) CnHon; F) Cn Hono;

5.CKONBbKO U30MEPOB UMEET FEKCaH?
ALy b)3; B)5; )4, N) 2



CoupTtsl H (peHOJIbI

B IIPOMBIINIJICHHOCTH 3TAaHOJI IIOJIYYarOT B pE3YJIbTAaTC pCaKIIKU MCKY:
1) C2H5C| u HZO; 2) C2H4 ‘|‘H20; 3) C2H2 nu Hzo; 4) CH3COOC2H5 n Hzo

XUMHYECKOE PABHOBECUE PEAKIIUHI

CsH7Br (k) + H2O (k) <> CsH7OH (p-p) + H Br (p-p).

CMecTuTCsl B CTOPOHY 00pa30BaHus CIIUPTA, €CIIH:

5. 100aBUTH CEPHYIO KUCIIOTY; 2) yBEIUYHTH JIaBIICHUE,

3)  mo0aBUTH TUIPOKCUI HATPUS, 4) MOHU3UTH J1aBJICHHUE.

JIuATUNOBBIN 3QUp MOTydaeTcs Mpu:

1) OTwiennenye 0AHON MOJIEKYJIbI BOJBI OT OJHON MOJIEKYJIbI 3TaHOJIa; 2)
OTULIETJIEHUE OJJHOW MOJIEKYJIbl BOJIBI OT IBYX MOJIEKYJI 3TaHOIA; 3)
B3aMMOJICHCTBUH 3TAaHOJIA C YKCYCHON KUCIOTOM; 4) B3aUMOJIEHCTBUU 3TAHOJIA C
XJIOPOBOJIOPOJIOM.

[Tpu no6aBieHnn OGpPOMHOM BOJIBI 0OpazoBascs OEIblil 0ca oK, €ciid 3TO 1) rekcaH,
6. denon, 3) 6en3ou. 4) HUKIOTEKCaH.

OnHuM U3 peareHTOB JJIsl OJYYeHUsI dTaHOJIa MOXKET SABIAThCS: 1) arieTusieH, 2)
ATUJIEH, 3) YKCYCHAs KUCIIOTA, 4) BO3AYX.

[Ipu oxucnenuu 3taHosia okcuaom meau (1) odopazyercs: 1) dopmansaerun, 2)
aneranbaeru, 3) MypaBbUHasi KUCJIOTA, 4) YKCyCHasi KHCJIOTA.

s yBenmmuenus ckopoctu peakuuu CO (1) + 2H; (r) — CH30H (1) +Q.
HEOO0XOUMO:

1) MOBBICUTH TEMIEPATYPY, 2) TOHU3UTH JABICHUS, 3) MIOHU3UTH TEMIIEPaTypYy,

4) noBeicuTh KoHIeHTparmio CH3;OH.

N3 92 r sranona noxyuunu 33,6 1 (H.y.) aTHiIeHa. BBIXOJ poAyKTa B MPOIIEHTAX
OT TEOpPETUYECKH BO3MOKHOTO coctaBui: 1) 50, 2) 75, 3) 85, 4) 90.

OyukuonanbHas rpynna —OH xapakrepHa nis 1) cinoxHbIx 3¢pupos. 2)
aJbJIETUOB, 3) CIUPTOB, 4) MPOCTHIX 3PUPOB.

OpHUM U3 BEILIECTB, UCIIOJIb3YEMbIX NIPH MOTYYeHUHU (HeHoIPOopMaTbIETUIHON
CMOJIBI SABJISIETCA:

1) C,HsOH, 2) C;H,, 3) H—C=0, 4)CsHs

H



Kap0oHoBbIe KHCJIOTHI

1. ®yHKIMOHATBHAS TpyIIa KapOOHOBBIX KHCIOT HA3bIBACTCS:
1) rugpoxcunbHasi, 2) KapOoKcHiibHas, 3) KapOOHUIIbHAS, 4) HUTPOTPYIIIIA.

2. U3 YKa3aHHbIX BCHICCTB YKAKUTC q)OpMYJ'ILI BCIICCTB, ITOJIYYCHHBIX C IIOMOIIBIO

YKCYCHOM KUCJIOTHI:
1) CHsCOONa, 2)C,HsCOONa, 3) CH;COOC,Hs, 4) C17H3sCOOK.

3. Ykaxute cpely pacTBOpa MbLIA:
1) kucnas, 2) menodnas, 3) HeUTpaabHasl.

4. IIpu runponuse MbLIa MOJIYYarOTCs:
1) ruapokcu HATpHs, 2) MeTaill, 3) cTeapruHoBas KucioTa. 4) Boja

5. Ilpu B3auMoieicTBUU 6 T YKCYCHOM KUCJIOTBI C HATPUEM BBIIECIIUTCS BOJAOPOJ

00BEMOM:
1) 1,12 11, 2) 2,24 11, 3) 44,8 11, 4) 4,48 1.

6. B pacTBOpe yKCYCHOM KUCTIOTHI JIJAKMYC MEHSIET OKPACKY Ha:
1) cunioro, 2) puoneToByto, 3) KpacHyIO.

7. Conu yKCYyCHOM KUCJIOThI HA3bIBAKOTCS:
1) creaparsl, 2) aneraTsl, 3) kKapOoHaThl, 4) GOpMUATEI.

8. MypaBbHHas KMUCJIOTA BCTYNAET B PEAKIIUH C:
1) Menpto, 2) aMMHAYHBIM PACTBOPOM OKCHA cepedpa, 3) STUIIOBBIM CIIUPTOM,
4) dbeHooM.

9. YKCYCHYIO KHCIIOTY MOJY4aloT U3 YKCYCHOTO ajbJerua peakiuei: 1)
ruapaTanuu, 2) TUAPOoIn3a, 3) OKUCIICHHUs, 4) TUIPUPOBAHUS.

10. Kakoii 00beM areTusieHa HeoOX0 UM ISt TIOJTydeHHs | MOJIb YKCYCHOM

KHUCJIOTHI.
1) 2,24 1,2) 22,4 1, 3) 4,48 1, 4) 44,8 1.

Caoxxkubie 3¢upbl

1. ®opmyna cnoxuoro a¢upa: 1)CH3COOH, 2) CH30H, 3) CH3COOCHj3,
4) C,H4(OH),

2. Jlns nomyuenusi 10 MoJb 3TUII0BOTO 3Upa YKCYCHON KUCIOTHI HEOOX0IMMO

OTaHa.
9. 224,2) 22,4, 3) 448, 4) 4,48,



3. @yHKIMOHAIbHA TPYIIa CIOKHBIX I(PUPOB:
1)—OH 2)—C=0 3)—C=0 Wy
c=0
OH O—
4. 1t apupa xapakTepHa peaKiius:
1) rugponuza. 2) ruapupoBanus, 3) srepudukamnuu, 4) HeUTpaIU3aIUu.

5. Jlnst cnoxHbIX 3(QUPOB XapaKTepHa U30MEPHSL:
1) yrieBogopoiHOTO CKeneTa, 2) MoJa0KeHus (yHKIIMOHAIBLHON TPYIIHI,
3) reomeTpuyeckasi, 4) MEKKJIacCOBasl.

6. Jls11 mostyuyeHus STUJIAIETaTa HY>KHbI BEIIECTBA:
1) CH3OH, 2)C,Hs0OH, 3) CH3COOH, 4) HCOOH.

7. CMECTUTh paBHOBECHE PEAKIIMU B CTOPOHY MOIYYESHUS CIOXKHOTO dPupa
MOYHO, €CIIH:

1) yBeIMUUTH KOHIICHTPALIUIO UCXOAHBIX BEIIECTB, 2) MOBBICUTH TEMIIEPATYDY,
3) yBEIMUUTH KOHIIEHTPAIIMIO CEPHOM KUCTIOTHI,  4) YBEJIMYUTH JaBJICHUE.

8. Ilpu ruznponuse cioxHOro 3pupa MoIydaroTcs:
1) kapOoHOBast KUCI0TA, 2) anbAErul, 3) MHOTOATOMHBIN CIIUPT, 4) OJTHOATOMHBIH
CIUPT.

9. CnoxHblii 3(hup mosydyaeTcst B pe3yJbTaTe peakuu:
1) HeliTpanuzanuu, 2) TuapoIn3a, 3) aTepuduxanuu, 4) 1eruIpUpOBaHHUS.

10. IIpu B3auMOelCTBUU 6 T YKCYCHOM KUCIOTHI U 9,2 T 3TUJIOBOTO CIUpTa
MOXHO TOJIy9uTh 2up Maccoi: 1) 88 r,2) 8,81,3) 16,91, 4) 1,69 .

BOITPOCHI JiAA AUPDPEPEHIIMPOBAHHOI'O 3AYETA

. Opraanueckue BeIecTBa, COCTaB, CTPOCHHUE MOJIEKYJI, 00IIINe CBOWCTBA.

. Teopust XMUMHUYECKOTO CTPOCHUSI OpraHUYeCcKuX BelecTB byTieposa A.M.

. Ankansl, o01ast hopmysia, TOMOJIOTHUECKHH PSIJl, XUMHUYECKUE CBONCTBA.

. MeTaH, cTpoeHHE MOJIEKYJIbl, XHMUYECKUE CBOMCTBA, MOJY4YCHUE, TPUMEHEHHUE.

. MexaHu3M peakiun 3aMeeHus Ha PUMEpPE METaHaA.

. Ankansl, o01as popmMysa, roMOJOTUYECKUH Psijl, CTPOCHHUE MOJICKYJI,
XMMHUYECCKHE CBOMCTBA.

. DTUJICH, CTPOCHUE MOJIEKYJIbl, XUMUYECKUE CBOMCTBA, TOJy4YCHUE, IPUMEHECHHUE.

8. Ankansl, o0m1as popMya, rOMOJIOTHUYECKUH Psijl, CTPOSHHUE MOJICKYJI,

XUMHYECKHE CBOMCTRBA.
9. AueruneH (3TUH), CTPOEHUE MOJIEKYJIbl, XUMUYECKHUE CBOMCTBA, MOIyUYCHHE,

AN N B~ W~
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IPUMEHEHUE.

10./lueHoBBIE yrieBo10poabl, 001mas (opMyIia, TOMOJIOTH, CTPOSHUE MOJIEKYI,
XUMHUYECKUE CBOMCTBA, IPUMECHEHHUE.

11.ApomaTrueckue yrieBoopobl, oomas Gopmyiia, CTPOCHUE MOJIEKYI,
rOMOJIOTH, XUMHUYECKHE CBOMCTBA.

12.beH3011, CTpOEHNE MOJIEKYJIbI, XUMUYECKHE CBOMCTBA, ITIOJy4YEHHE,
IIPUMEHEHUE.

13.IIpupoanslii ra3, cocTaB, IPUMEHEHHUE MPOAYKTOB, ITOJy4aeMbIX U3
IIPUPOIHOIO rasa.

14.IlpenenbHble OAHOATOMHBIE CIIUPTHI, 00IIast PopMysia, CTPOSHUE MOJIEKY,
XUMHYECKUE CBOKCTBA.

15.Hed1b, criocoObl nepepaboTku HEPTH, IPUMEHEHHE HEPTENPOTYKTOB.

16.91unoBeIdpit CIUPT, CTPOCHUE MOJEKYJIbI, XUMHUYECKHE CBOMCTBA, MOJyUYECHHE,
IIPUMEHEHUE.

17.®enou1, cTpoeHnE MOJIEKYJIbI, XHMUYECKHE CBOKCTBA, ITOyYEHUE, IPUMEHEHHE.

18.I'muuepuH, CTpOEHUE MOJIEKYJIbl, XUMUYECKHE CBOMCTBA, IIOJyUYCHHUE,
IIPUMEHEHUE.

19.9TUneHrMKoIb, CTPOEHNE MOJIEKYJIbI, XUMUYECKHE CBOWCTBA, ITOIY4YEHUE,
IIPUMEHEHUE.

20.Anbnerunpl, oomas popMyiia, TOMOJOTHYECKUH psiJl, XHMUYECKHE CBOMCTBA,
CIIOCOOBI MOTYYEHUS.

21.MypaBbUHBIN aNbAETHI, CTPOCHUE MOJIEKYJIbI, XUMUUECKHE CBOWCTBA,
MIOJIyYEHHE, IPUMEHEHNE.

22.YKCyCHBIN albAETH]L, CTPOEHUE MOJIEKYJIbl, XUMHUYECKHE CBOMCTBA, ITOIYyYEHHE,
PUMEHEHUE.

23.Kap6oHOBBIE KHCIOTHI, 001Iast (hopMysia, TOMOJIOTHYESCKUH PsIJT, CTPOCHUE
MOJIEKYJI, XHMUYECKHUE CBOMICTBA.

24 Bricuue kapOOHOBBIE KUCTOTHI. [loydyeHne u cBoicTBa Mbla.

25.MypaBbuHas KUCIOTa, CTPOCHHUE MOJIEKYJIbI, 0COOEHHOCTH €€ XUMUYECKUX
CBOMCTB, I10JIy4€HHUE, IPUMEHEHHUE.

26.YKCycHas KMCJIOTa, CTPOEHUE MOJIEKYJIbI, XHMUYECKHE CBOWCTBA, ITOIY4YEHUE,
IIPUMEHEHUE.

27.CnoxHbie 3(hUpHI, TOTyYECHUE, CBOMCTBA, M30MEPHUS, TPUMEHEHHE.

28.2Kupsbl, CTpOEHUE MOJIEKYJIBI, XUMUYECKUE CBOKCTBA, IPUMEHEHHE.

29.YrneBojbl, X KiaaccuuKaius, HaX0XACHHe B IPUPOJIE, IPUMEHEHHE.

30.I'mroko3a, CTpOCHHUE MOJIEKYJIBI, XUMUYECKUE CBOMCTBA, IPUMEHEHHE.

31.bpokeHue riroKo3bl, IPOAYKThl OPOKEHHUS, UX IPUMEHEHHE.

32.Caxapo3a, CTpOE€HHE MOJIEKYJIbI, XUMUYeCKHe cBoicTBA. [lomydenue caxapa.

33.Kpaxmaii, CTpO€HHE MOJIEKYJIbl, XAMUYECKUE CBOMCTBA, TPUMEHEHHE.

34 Ilenmrono3a, CTpPOEHHUE MOJIEKYJIbI, XUMUYECKHE CBOICTBA, IPUMEHEHUE.

35.AMUHBI, CTPOEHUE MOJIEKYJ, XUMUYECKHE CBOWCTBA, ITOIYyYEHUE, IPUMEHEHHE.

36.AHWINH, CTPOEHUE MOJIEKYJIbl, XUMUYECKHE CBOMCTBA, MOTy4YECHHE,
IPUMEHEHUE.

37. AMUHOKHCIIOTBI, CTPOEHUE MOJIEKYJIbI, XUMUYECKHE CBOWCTBA.

38.AMHUHOYKCYCHas KHCII0TA, CTPOCHHE MOJIEKYJIbI, XUMHYECKHE CBOMCTBA,



MOJIy4eHUE, MPUMEHEHUE.

39. AMHUHOKANPOHOBAs KUCIIOTA, MOJIyYeHUE BOJIOKHA KalpoOHa, peaKIus
MOJIMKOHJIEHCAIlUU, CBOMCTBA KalpOHa, MPUMEHEHHE.

40.benku, cocraB, CTPOCHUE MOJIEKYII, CTPYKTypa Oelika, XUMUYECKHE CBOMCTBA.

METOANUYECKHUE YKA3ZAHUA 110 IPOBEJIEHHUIO 1
OPOPMJVIEHUIO JIABOPATOPHBIX PABOT

[IpenBapuTenbHas MOATOTOBKA CTYACHTA K KaXA0W 1a00paTOpHOI padoTe,
NOHUMAaHUE, €€ LIeJIU U COJIepKaHNE — BaKHEWILIEe YCIOBUE MOIYYEHUS TPOYHBIX
3HaHui. [103HAKOMUBIINCE C TEMOW J1a0OPaTOPHOI pabOTHI, CTYJAEHTY
HEO0OXO0AMMO MTPOCMOTPETH TEOPETUUECKUI MaTEpHal 10 Y4eOHUKY, JIEKIUH,
paboueii rerpagu. OOpaTuTh 0CO00E€ BHUMAaHNE HA CBOWCTBA BEUIECTB, KOTOPHIE
OyAyT IpOBEPSTHCS IKCIIEPUMEHTANIBHO. UTOOBI UETKO MPOSBISUIMCH IPU3HAKU
peakuuu, KOTOpbIe YKa3aHbl B MHCTPYKIIMOHHON KapTe paboThl, HEOOXOAUMO
BBITNOJIHATh TOYHO METOJUKY IPOBEIEHUS OIbITA, UCIOJIb3YSl HEOOXOUMbIE MACChl
BELIECTB U 00beMbI pacTBOpPOB. Eciu B paboTe yka3aHHBIN NPU3HAK PEAKIIMU HE
MOJTy4aeTcsi, TO HEOOX0AUMO OOPaTUTHCA 32 TOMOLIBIO K IIPETIOAABATEITIO.

JlaGopatopHblie pabOTHI BBITIOJIHSIOTCS TPyHIIaMH, OOBIYHO 2-3 YeoBeKa.
CTy/eHT, BBIOJHSIIOUIUHN OMBIT, IEPKUT NPOOUPKY B OJHOM pyKe, a pE€aKTUB B
JIPYTOM U TPETHU BBIMOJIHSAET MOJATOTOBUTEIBHYIO PA0OTY: OTKPBIBAET U 3aKPHIBAET
(bJaKOH C peaKTUBOM M CTABST €r0 HAa MECTO B ILITATUB, 3AKUTAET COIUPTOBKY U T.J.

[Tpu HEOOXOAMMOCTH MOCIIE BBINOJHEHUS ONBITa OHUM U3 CTYJIEHTOB, €r0
BBITNIOJIHAET BTOpOi U TpeTHil. [loce BhIMOIHEHUs ONbITa HEOOXOAMMO HAaBECTH
nopsZoK Ha pabouem ctoie. [Ipu BeInmoaHEeHUN 1a00paTOPHBIX OIBITOB
HE00XOIMMO OBITh aKKYpaTHBIM, COOPAaHHBIM, HE OTBJIEKATHCS.

[Tpu BeIMOTHEHUY TA00PATOPHBIX PAOOT HEOOXOIUMO COOIIOIATh
OIpe/ieNICHHbIE IPaBUJIa TEXHUKU O€30MMaCHOCTH, KOTOPbIE HAXOASATCS B
XUMHUYECKOH 1abopaTopuu. Tak mociie 03HaKOMJICHUS C MPaBUIaMHU TEXHUKU
0€30I1aCHOCTH CTYJIEHT JI0JKEH PaclucaThCsl B )KypHaje 10 TEXHUKE
0€30IaCHOCTH.

[Tpu npoBeneHnn 1ab0paTOpHO pabOTHI 3TH OOIIME MPABUIIA TOBTOPSIOTCS U
KOHKPETU3UPYIOTCS 10 KaKI0M paboTe OTAENbHO. Y CTYACHTOB HapsIy C
TEOPETUYECKUMH 3HAHUSAMHU TPOBEPSIIOTCS 3HAHUS MPABUI TEXHUKUA 0€30MMacCHOCTH
0 KaXKJ10M padore.

OdopmiieHrEe OnbITA MO BHIMOIHEHUIO TJAOOPATOPHBIX padO0T OCYIECTBISETCA
B TETPaJH, I/i€ 3alIUChIBAETCS TEMA, 11eJIb, 000PYI0BAHUE, PEAKTUBBI U KPATKO
OIKCHIBACTCS MMPOBEICHUE JIaOOPATOPHOTO OTBITA.

Odopmiterne 1abopaTOPHOTO OMbBITA JOIHKHO OBITh YETKUM M KpaTKuM. Bee
PUCYHKH JOJKHBI UMETh 0003HAYEHUS COCTAaBHBIX YacTel, HA3BaHUS PEareHTOB U
IPOAYKTOB peakiuu. Tabauia 3anogHsAeTcsl YeTKO U aKKypaTHO U JOJDKHA



3aHUMAThb BCHO IIUPUHY TCTp&I[HOfI CTpaHUIIbI. [Tocne BeIMOTHEHMUS U ONIUCAHUS
OIIBITOB CTYACHTY H€O6XOI[I/IMO IMMCBbMCHHO OTBCTUTDH HAa BOCCTABJICHHBIC BOIIPOCHI
I BBIICHCHUS ITIOHUMAHUS CYIMHOCTH ITPOHIECCA, a TAKIKC 3aIllMCaThb BBIBOA I10

poJieiIaHHoM padore.

5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MU

Ha3panue Tewmsl, pazaensl Kpatkoe onucanue
00pa3oBaTelbHOM JUCLIATIIIMHBI IpUMeHsAeMON (OpMbl 00yUEHUS
TEXHOJIOTUU

Merton npoekToB Tema 1.11. | Cucrema opranuzauuu oOy4YeHUs, IpU
A3zorcozepxariye KOTOpOll oO0ydaromuecs: NpUOOpPETaroT
reTepOLIMKINYECKUE 3HaHUST W yYMEHMs B IIpolecce
COEJIMHEHHSI. CaMOCTOSITENILHOIO  IIJIAHUPOBAaHUS U
HyknenHoBbI€ KUCIIOTHI. | BBIIOJHEHUS IIOCTEIIEHHO
YCIOXKHSOIIUXCSI PaKTUYECKUX

3a/IaHUM — IPOEKTOB.




6. HIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA
JIJI1 CAMOCTOSITEJBHOM PABOTHI OBYUAIOIIIUXCA

6.1. Buabl 1 (popMbI NUCBMEHHBIX PadoT, NPeAYCMOTPEHHBIX NMPHU OCBOEHUH
y4e0HOro npeaMera, BbIIOJIHsIEMble 00y4AOIIUMHCH CAMOCTOSTEIbHO

METOJUYECKUE YKA3AHUA 110 O®OPMJIEHUIO JIOMAILIHEN
PABOTBI
Pabora Haj nOMalIHUM 3aJ@aHUEM IIO3BOJIAET CTYINEHTY CaMOCTOSTENBHO

OLICHUTh CTENEHb W INIyOMHY YCBOEHHS TEOPETUYECKOrO0 MaTepuaia, 3aKperuTh
3HAHWS, [TOJIyYEHHbIC HA JICKIIUOHHBIX U IPAKTUYECKUX 3aHATHIX.

BriienaoT penpoayKTUBHBIE, KOHCTPYKTUBHBIE M TBOPYECKHE TOMAIIHUE
3a/1aHUS.

K penponykTUBHBIM OTHOCST: COCTABJICHHE (POPMYJI YpaBHEHUN pEaKLUi,
pEelIeHne PACYETHBIX 3a7a4 10 AITOPUTMY.

bosee CIOXHBIMH  ABIAIOTCA KOHCTPYKTMBHBIE 3aJaHus, HaIlpuMep:
COCTaBUTh TaOJUILy, CXEMY, CHCTEMATU3UPOBATh MaTEpHAIL.

TBopueckue nomamiHue 3aAaHUs CIOCOOCTBYIOT Pa3BUTHIO TBOPYECKOTO
MBIIIEHUsI CTyAeHTOB. OHM MOTYT JaBaThCsl KaK MEpell U3YyYEHHEM MaTepuala,
TaK M NOCJIE €T0 U3YUYEHUS.

[Ipumep penpoAyKTUBHOIO JOMAIIHErO 3aJaHusl MO TeMe «AJIFOMUHUN U
€ro COCIMHEHHUS»

1. CpaBHUTH CTPOECHHE AaTOMOB HAaTpHs, MarHus, alfOMUHUA. Y Ka3aTh
4EepThI CXOACTBA U PA3JINYUS.

2. Kak cormacoBatp mNpencTaBIEHUE O BBICOKOM XHMHUYECKOU
aAKTUBHOCTH aJIOMUHHUSI C HAOIIOJaeMbIM Ha MOBCEAHEBHOM OIBITE MOBEICHHEM
AIFOMUHUEBBIX U3JIEIUN.

[Iprmep KOHCTPYKTUBHOTO 3aJaHHUS:

Konkpermsupyiite cxemy moiydeHus ¢eHoma. YKaXUTe  YCIOBHE
MIPOTEKAHMS PEAKLIUH.

CocTtaBbTe cxeMy 00JacTeil MPUMEHEHHs aHUIIMHA U €T0 IPOU3BOIHBIX

[Ipumep TBOPYECKOTO JOMAIIIHETO 3a/IaHMSL:



DOnactuHbl — O0enKu, 00pa3yrole TKaHH JIETKHUX, CBI30K, apTepuid. Kakumu
(bU3MYEeCKUMU CBOMCTBAMHU JIOJDKHBI 00JIamaTh Oenmkm dToi Tpynmbl. Kakwue
MPEANOJIOAKEHNS] OTHOCUTEIIBHO UX CTPYKTYPbI MOXKHO CHENATh.

Kak MOXHO pa3nuuuTh TIAUIEpUH U (HOPMaIbACTHA C TMOMOIIBIO OJIHOTO
peaktuBa. [IpencraBpTe MPOEKT PEMIEHUS 3TOM 3a/1a4H.

Odopmnenue gomaniHeil paboOThl OCYIIECTBISETCS B TETpaau, B KOTOPOH
3aIMCBIBAETCA  YCJIIOBME 3aJadd, a 3areM [puBoAuTCA pemeHue. [lpu
HEO0OXOJMMOCTH PEIICHUE MOXKET CONMPOBOKAATHCA PUCYHKAMH M IHarpaMMaMH.
Ecnu ecTtp BONpPOCHI Ha KOTOpBIE CTYIEHT JOJKEH OTBETUTh, TO B HAdale

3aIIMCBIBAIOTCA CaMU BOIIPOCHI, 4 3aTCM OTBCTEI.

6.2. Onucanue mokasartejeid M KpUTepHeB OLEHUBAHHUS Pe3yJIbTATOB
CaMOCTOSITEIbHOH PadoOThl, ONMUCAHNE IIKAJ OIeHMBAHUSA B 3aBUCMMOCTH OT
BbIOPaHHBIX (pOpM padoTHI

«5» (OTAWYHO): 3asBJICHHBIC IIeTW B pabOTe JOCTHTHYTHI, CTYJICHT
BBITIOJIHUJI BCE 33JIaHUS U OTBETUJI Ha BCE KOHTPOJIbHBIE BOMTPOCHI.

«4» (XOpoI1I0): TOCTUTHYTHI BCE MENIA paOOTHI, MPU BHIMOJHEHUH 3aaHUN 1
OTBETaX HA  KOHTPOJBHBIE  BOMPOCHl  CTYAEHT  JOMYCTHUJI  HECKOJIBKO
MaJIOCYIIECTBEHHBIX OIIMOOK.

«3» (yIOBIETBOPHUTEIHHO): JOCTUTHYTHI BCE 3asBICHHBIC I PAOOTEHI.
CTyAeHT MOMyCTUIT MHOKECTBO OIMOOK MPH BBHIMOJIHEHUH 3aJaHUN M OTBETaxX Ha
KOHTPOJIbHBIE BOTIPOCHI.

«2» (He 3aYTEHO): HE JOCTUTHYTHI, MO OOJbIIEH YacThlO MOJHOCTHIO BCE
eI 3asBJICHHBIE B paboOTe; CTYJACHT BBINIOJHWJ 3aJaHUs WU OTBETUJ Ha
KOHTPOJIbHBIE BOTIPOCHI ¢ TPYOBIMH OIMUOKAMH, CBHJICTCILCTBYIONIUMU O TIOYTH

IIOJIHOM HC3HAHHWH MAaTCpHajld UJIIKM HC OTBCTHUII Ha KOHTPOJIbHBIC BOIIPOCHI.

[Tpu HeoOxoauMocTH paboyas mporpaMMa y4eOHOTo TIpeIMeTa MOXKET OBbIThH
aJlanTipoBaHa JiIsi o0ecredeHrs: 00pa3oBaTeIbHOrO MpoIecca MHBAIUIOB U JIHIL C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS, B TOM YHCIE JJIsI TUCTAHIIMOHHOTO
oOyuenusi. Jlna »storo TpeOyercs 3asBIEHHE CTyJaeHTa (€ro 3aKOHHOTO



HpeI[CTaBI/ITeJ'Iﬂ) U 3aKJIKUYCHUC HCI/IXOJ'IOFO'MCI[HKO'HGI[&FOFH‘I@CKOﬁ KOMHUCCHUU
(TIMIIK).
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