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1. OBILIAS XAPAKTEPUCTUKA PABOYEM NPOI'PAMMBI
OBIIEOEPA3OBATEJBHON JUCIHUILIMHBI « XUMMUSI»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mpo@eccnoHaTbLHOM
o0pa3oBaTe/IbHOU MPOrPaMMBbl

O6uieoOpa3oBarenbHas AUCHUIUIMHA « XUMHUS U3ydaeTcsi Ha 0a30BOM ypOBHE B
o0ureo0pa3oBaTeNbHOM IMKJIE Y4E€OHOro IIJlJaHa OCHOBHOW Mpo¢hecCHOHAIbHOU
o0pa3oBaTeIbHOW MpPOrpaMMbl  YKPYNHEHHBIX Tpynn  crneruanbHoctul1.02.17
Pa3zpaboTka 371eKTpOHHBIX YCTPONCTB U CUCTEM.

1.2. e 1 muIaHUpyeMblIe Pe3yJbTaThl OCBOCHHUS AUCHHUILIHHBI

1.2.1. lean u 3aqa4y JTUCHUTLTHHBI

@opMHpPOBAaHUE Yy CTYACHTOB MPEICTaBICHUS O XUMHUYECKOW COCTABIIAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KAK OCHOBBI NPUHATHS PEIICHUI B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIUsX, OTBETCTBEHHOI'O IOBE/IEHNUS B IPUPOTHON cpelie.

3agaun JMCHUIIHHBI:

1) cdhopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMUYECKUX
IIPOLIECCOB U SIBIICHUM B OKPYXKAIOIIEW Cpele, LEJOCTHOM HAay4YHOM KapTHHBI MUpa,
B3aMMOCBSI3H U B3aUMO33aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBIATH (HOPMYJIbI HEOPTaHUYECKUX U OPraHUYEeCKUX
BEUIECTB, YPABHEHUSI XUMUYECKUX PEAKIUMN, OOBSICHITh UX CMBICI, UHTEPIPETUPOBATH
PE3yJIbTAThl XUMHYECKUX IKCIIEPUMEHTOB,

3) cdhopMupoBaTh  HaBbIKM  MPOBEACHHUS  NPOCTEUIIMX  XUMHUYECKHX
OKCIIEPUMEHTATBHBIX ~ MCCIICIOBAHUNA ¢  COOJIFOJIGHUEM TpaBuil  0€30MacHOro
oOpallleHHs C BEIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM;

4) pa3BUTb YMEHHUS HCIIOJIB30BaTh WH(OPMALMI0O XMMHUYECKOrO XapakTepa u3
pa3IMYHbIX HCTOYHHUKOB,;

5) chopmupoBaTh yMEHHS MPOTHO3UMPOBATH MOCIEACTBUS CBOEH NEATENBHOCTH U
XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTH MOHUMAHUE 3HAYUMOCTH JOCTIKCHUNA XUMUYECKOW HAYKH |
TEXHOJIOTUH JUIs pa3BUTHUS COLMAIBHON U POU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOEHHS 001e00pa30BaTeJIbHOM NUCHUIIMHBI B c0oTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHoBe PIT'OC COO

Koa u I[lnanupyembie pe3yabTaThbl 0CBOEHHS TMCUUILINHBI
HAHMEHOBaHH
e

(opmupyembIx Oommue JAucuuninHapHbie

KOMIIeTeHIIMH

OK 01. B yacTu Tpy10BOIr0 BOCIIMTAHUS: - BJIaJIETh CHUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpasi  BKJIOYAET:
Bri6upath - TOTOBHOCTh K TpYyIy, OCO3HAaHHE IIEHHOCTH | OCHOBOIOJATrarolMe MOHATUS (XMMUYECKUU 3JIEMEHT, aTOM, J3JIEKTpOHHAas
CIocoObI MacTepcTBa, TPYAOTO0HUE; o0oy10uka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
pelieHus 3a1a4 | - TOTOBHOCTh K  AKTHMBHOM  JEATEIHbHOCTH | BAJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCJICHUS, XUMHYECKas
npodeccuoHan | TEXHOJIOTMYECKON M COIMAILHON HAMPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIM OOBEeM, YIJIEPOAHBIA CKEJNeT,
bHOU CIIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBATH U | GYHKIIMOHAIBHAS TPYMIa, paguKal, U30MEpHs, U30MEpbl, TOMOJIOTUYECKUI
JIEATEIbBHOCTH | CAMOCTOSITEIILHO BBITIOJHATh TaKYIO I€SITEIbHOCTD; | P, TOMOJIOTH, YTJIEBOIOPO/Ibl, KUCIOPOA- U a30TCOAEpIKAIINE COCTUHECHHUS,
MPUMEHUTENBH | - HHTEpeC K pa3IMIHBIM chepam | OMOJIOTUYECKH AKTUBHBIE BellecTBa (YTJIEBOABI, KUPBI, OCIKH), MOHOMED,
0 K pa3JIMYHbIM | TPO(PECCHOHANILHOM ICSITEIBHOCTH, MOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE  COEAMHEHUS,
KOHTEKCTaM OBilaieHHe  YHMBEPCAJBHBIMH  YYeOHBIMM | KpHCTaJUIMYecKas peleTKa, TUIbl XUMHUYECKUX peakUuuid (OKUCIUTETbHO-

NMO3HABATEJbHbIMU € CTBUSIMU:

a)0azoBble JIOTHYECKHUE IeHCTBHSI:

- CaMOCTOSATEIBHO dbopMympoBath u
aKTyaJM3upoBaTh NPOOJEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK WU
OCHOBaHHS i CpaBHEHUS, KiIaCCU(PUKAIMU H
0000111eH S,

- OmpeAens Th UeMH AesTEeIbHOCTH,
napameTpbl ¥ KPUTEPUH UX JTOCTHIKEHUS
- BBIABIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpHUBaEMBbIX SBJICHUSX;

- BHOCHUTh KOPPEKTUBBI B  JEATEILHOCTD,
OLICHMBATh COOTBETCTBHE pPE3YyJbTATOB ILIEJISIM,

3aJaBaTb

BOCCTaHOBUTEIbHBIE, SK30-U HHAOTEPMUYECKUE, PEaKIUU MOHHOTO 00OMEHa),
pacTBOp, DJIEKTPOJIUTHI, HEITEKTPOIUTHI, IIEKTPOIUTUYECKAsT THCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIND, CKOPOCTh XMMHUYECKOH peaklUy, XUMUYECKOE
paBHOBECHE), TEOPUUM M 3aKOHBl (TEOpHS XUMHUYECKOIO0 CTPOEHUS
opranudeckux Bemects A.M. byriepoBa, Teopus 3JIEKTPOJUTHYECKON
auccouyanuu, nepuonndeckuii 3akon .M. Menneneesa, 3aKk0OH cOXpaHeHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3BbIK XUMHH, (PAKTOIOTHYECKHE
CBEJIEHHs O CBOWCTBAaX, COCTaBE, MOJYyYEHUN U O€30MacHOM HCIOJb30BaHUU
BOKHEHIIMX HEOPraHWYeCKUX M OpPraHUYeCKUX BeLIeCTB B ObITY H
IIPaKTUYECKOM e TEeNbHOCTH YEIOBEKA;

- YMEThb BBISIBJISITH XapaKT€pHbIE IMPU3HAKKM U B3aUMOCBS3b H3YYEHHBIX
MOHATUH, IPUMEHATH COOTBETCTBYIOIINE IIOHITHS IIPH ONUCAHUU CTPOCHUS U
CBOWMCTB HEOPraHWYECKHX M OPraHMYECKHX BELIECTB M WX INPEBpAIICHU;
BBIBJIATH  B3aMMOCBA3b  XMMMUYECKMX  3HAaHMM C  MOHATHSIMH W




OLIGHUBATh PUCKH MOCIEICTBUI 1€ATEIbHOCTH;

- pa3BUBATh KPEaTUBHOE MBIIUICHUE MPU PEIICHUN
JKU3HEHHBIX Mpo0IeM

0) 0a3oBble HcCie10BaTeJIbCKUE JeldCcTBHSA:

- BJaJIeTh HaBBIKAMHU Y4EOHO-MCCIIEI0BATEIIHCKOM
u MIPOEKTHOU JeSTeIIbHOCTH, HaBBIKAMHU
paspenieHus npodem;

- BBISBJIATh TNPUYUHHO-CIICACTBEHHBIC CBSI3H U
aKTyallM3UpOBATh 33/1auy, BBIBUTATh TUIIOTE3Y €€
pereHus, HaXOJUTh apryMeHTbI TUTST
JIOKa3aTeNbCTBA CBOMX YTBEp)KIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPHH PEIICHUS;

- aHAJIM3UPOBAThH IOJYyYEHHBIE B XOJ€ pEIICHUS
3a/layd pe3yJIbTaThl, KPUTHYECKU OIEHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HW3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NEePEHOCHUTH 3HAHHS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH )KU3HEACSITEIbHOCTH;

- yMeTh WHTCTPUPOBATH 3HAHHS W3 Pa3HBIX
MPEIMETHBIX 00JIacTei;

- BBIBHraTh  HOBBIC  HJICH,
OpPHUTHHATBHBIC TTOJIXOABI U PEIICHHS,
- CITOCOOHOCTH UX UCIOJIB30BAHUS B
IIO3HABATEJILHON ¥ COLMAIIBHON IIPAKTUKE

npeaaraTh

MPEICTaBICHUSIMH IPYTUX €CTECTBEHHOHAYUHbIX IPEIMETOB;
- yMeTh UCHOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX  COEIUHEHUU
MEXIYHApOJHOIO COK03a TEOPETHYECKOM W NPUKIAJIHOW XUMHU U
TpUBHAJIbHbIE HA3BaHUS BaXXHEUIINX BEIIECTB (3TUJIEH, alleTUJICH, TJIMLIEPHH,
¢denon, ¢dopmanbaerus, yKCycHas KUCJIOTa, TIJIMLUH, YTrapHbBIA Tas,
YIJIEKUCNBIN Ta3, aMMHaK, TaiieHasl U3BeCTb, HerameHasi U3BeCTb, MUTHEBAS
Colla M JpPYrux), COCTaBJIATH (OPMYJIBI HEOPraHUYECKUX M OPraHMYECKHX

BEIICCTB, YPAaBHCHUS XHUMHUYECKUX pEAKIHH, OOBSCHATH UX CMBICI,
MOATBEPKAATH XapaKTepHbIE XUMHYECKHE CBOWCTBA BELIECTB
COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMU U 3alMCSIMU YPaBHEHUN XMUMHYECKUX
peaKIuii;

- YMETh YCTAaHaBJMBaTh MPUHAMIEKHOCTb H3YYECHHBIX HEOPraHUYECKUX H
OPraHMYECKUX BEIIECTB K OMPEIEICHHBIM KJIACCaM U T'PYIIaM COCIUHEHHH,
XapaKTepru30BaTh WX COCTAaB W BAXKHEHIINE CBOWCTBA; ONPEAECIATH BHJIbI
XUMUYECKUX CBs3e (KOBaJieHTHasi, MOHHAs, METaJuIMdecKasi, BOJAOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIMPOBATh XMMHUYECCKUE
peaxiuu;

- chopmupoBaTh MPEACTABICHHSA: O XHUMHYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUPA, POJIM XMMHHU B TO3HAHUU SIBJICHUM
npupoAsl, B (OPMUPOBAHWUM MBINIJIEHUS W KYJbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJII PEIICHHS MPAKTHIECKUX
3a/lady ¥ DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MPUPOJIHON CPELIE;

- YME€Thb MPOBOAHWTH PACUETHl MO XUMHUYECKHUM (opMysiaM M ypaBHEHUSIM
XUMHYECKUX  pEaKIuid ¢  HUCHOJb30BaHUEM  (U3HYECKHX  BEIUYHH,
XapaKTepU3YIOIIMX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMaJsbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHBIE XMMHUYECKUE 3HAHUA ISl NPUHATHS PEIUICHUHA B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBI3AHHBIX C BEUIECTBAMU U UX TPUMEHEHUEM

OK 04.
O¢pdexTrBHO
B3aMMOJIEHCTBO
BaThb U

- TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPE/IENIEHHIO;

-OBJIaJICHUE HaBBIKAMH y4ebHO-
HCCIIEN0BATENIbCKOM, NPOEKTHOM M COLMAIBHOU

- yMEThb IUJJAHUPOBAThb M  BBIIOJHATH XUMUYECKUH  JKCIIEPUMEHT
(mpeBpallieHUs] OPraHMYEeCKHX BEIIECTB IIpU HArpeBaHUH, IMOJIyuYeHUE
STWJIEHA U HW3yYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKLMM Ha AJIbJErUbl,
KpaxMmall, YKCYCHYIO KHCIOTYy; JeHaTypaiusi O€IKOB IpU HarpeBaHHH,




paboraTh B
KOJUICKTHUBE U
KOMaHj1e

JIeITCILHOCTH;
OBaanenue YHUBEPCAJTbHbIMHU
KOMMYHHKATHBHBIMH 1eHCTBUSIMMU:

r) COBMeCTHAasl 1eATeJbHOCTb:

- TIOHMMAaTh M HCHOJIb30BaTh MPEUMYIIECTBA
KOMaHTHOW W WHIUBHUIYyaTbHOU paOOTHI;

- TNPUHUMATH 1IE€JIM COBMECTHOM JEeATEIbHOCTH,
OpPraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUS MO
€ JOCTIDKCHHIO: COCTaBJISATh INIaH JCHCTBHIA,
pacnpenensiTh poju C y4YeTOM MHEHHI Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOpAWMHHPOBAaTH U BBHINOJHATH paboTy B
YCIIOBUSIX peanbHOro, BUPTYaJIHHOTO u
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

- OCYIIECTBISITh IO3UTUBHOE CTPATErMYECKOe

MOBEJICHUE B PA3JIMYHBIX CHUTYalHMSAX, MPOSBIIATH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM
OBjajieHHe YHUBEPCAJIbHBIMU PEryisiTHBHbIMU
JeiCTBUSIMH:

1) IPUHSATHE CeOs U APYTUX JIOAei:

- IPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHUX JIFOCH
MIPH aHAJIM3€ PE3YJIbTAaTOB JCSITEIbHOCTH;

- MMpU3HABaTh CBOE MPABO M MPaBO APYTUX JHOJEH
Ha OIIHOKU,

- pa3BUBAaTh CIIOCOOHOCThH ITIOHUMATh MHUD C
MO3UIIUH JPYTOro YeJIOBEKa;

[[BETHbIE pEaKIUH OENKOB; MPOBOJUTh pPEAKLUUU HOHHOTO OOMEHa,
OIIpeNeNIATh CPEAY BOAHBIX PACTBOPOB, KAaUECTBEHHbIE PEaKIMK Ha cylIbdaT-,
KapOOHaT- W  XJOPUJ-aHHOHBI, HA KAaTHOH aMMOHHS;  pelaTh
SKCIEpUMEHTalbHble 3anauu 1o Temam "Mertamisl" u "Hemeramisl") B
COOTBETCTBHM C MpaBUJIaMH TEXHHUKH O€30MacHOCTH MpH OOpalleHuu ¢
BEIIECTBAMU U J1aOOpaTOPHBIM 00OPYAOBAHHMEM; MPEICTABIATh PE3YJIbTAThI
XAMHUYECKOT0 dKCIIEpUMEHTa B (pOpPME 3aMUCH YPaBHEHUH COOTBETCTBYIOLINX
peakuuii 1 GopMyIUpPOBaTh BHIBOIBI HA OCHOBE 3THX PE3YJIbTATOB

1.3. PexoMeHnayemoe KOJIHYECTBO YACOB HA OCBOEHNE MPOrPaMMbl TUCUMILJIMHBI:

MaKCHUMaJIbHOW y4eOHOI Harpy3ku oOyyaromierocs 72 yaca, B TOM YHCIIE:
TEOPETUYECKOro 00yyeHust 36 yacoB
MPaKTUYECKUX 3aHITUN 36 yacoB




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JANCIHUIIIMHBI « XUMUW S

2.1. O6beM JUCUMILIMHBI U BUABI Y4e0OHOIl padoThI

Bup yueOHoM padoThI

Oovem uacos

1 cemecmp 2 cemecmp
MaxkcumajibHas yueOHasi Harpy3ka (Bcero) 32 40
Oobs3aTenbHast ayAuTOpHAasA yueOHast 32 40
HArpyska (Bcero)
B TOM YHCJIE:
JIEKTUHA 16 20
MPAKTUYECKUE 3aHITUS 16 20
Dopmbl NPOMEHNCYMOUHOU ammecmayuu Hugddepenyu-
POBAHHDIU
3ayem
CamocrosiTeqibHAS BHEAyIMTOPHas yueOHast
HArpy3Ka (Bcero)




2.2. TemaTu4eckuii VIaH U CoAepPKaHMe TUCHUILIMHBI

Ypoesenw
HaunmeHoBanue Coaep:xxanue yaeOHOTro MaTepuaja, 1ad0paTopHble M MPAKTHYEeCKHe padoThl, CAMOCTOATEIbHAS O6bem
pa3/iesioB U TeM padoTa obyuarwumxcs, KypcoBasi padoT (PoeKT) (eciu npedycmompensi) 4acos ocezeuu
1 2 3 4
Paznea 1. Opranuyeckasi XM Musi 30
Tema 1.1. Cojep:kaHue y4eOHOT0 MaTepuajia 2
OcHoBHbIC OHATHA | 1 IIpenmer opranuyeckod XuMuH.IIpupoaHBIE, HCKYCCTBEHHBIE M CHHTETUYECKHE OpPraHUYECKUE 2 1
OpPraHu4ecKou BeniectBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB ¢ HEOPraHWYEeCKUMHU. Teopusi CTpOEHUs OPraHUYECKUX
XMMMH U Teopus coequHeHuid A.M. BytnepoBa. OCHOBHBIE MOJOKEHUSI TEOPUU XMUMHUYECKOTO cTpoeHus. M3omepus u
CTPOEHHs u3oMepbl. Xumuueckue (GopMynbl W MOIEIM MOJIEKyJd B opranuyeckoil xumuu. Kiaccuduxarms
OpPraHu4ecKHX oprannyeckux BemecTB. Knaccugukainus BemecTB MO CTPOSHHUIO YIVIEPOJHOTO CKeleTa M HaJIM4YHIo
coeAMHeHH ¢yHKUMOHaNbHBIX rpynn. ['omosiorn u romonorus. Hauana nomenknatypsl IUPAC. Knaccugukanus
peakuuii B opraHudeckoil xumuu. Peakuuu npucoeauHeHus (TUAPUPOBAHUS, TaJOT€HUPOBAHUS,
TUIPOraJIor€HUPOBAHHUS, rUpaTalun). Peakuun OTILEMJICHUS (merunpupoBaHus,
JeruJIporajoreHupoBaHus, feruaparaunun). Peakinuu 3amenienus. Peakiuu nsoMmepuzanum.
IIpakTHyeckoe 3aHsITHE 2 1
[TpoBepka 3Hanmit oOydarommxcs mo Teme 1.1. 3HaHMe OCHOBHBIX MOJOKEHHUHN Teopun byTiepoBa, ymeHune
IIOCTPOEHUS YIVIEPOJHBIX CKEJIETOB Ha IPUMEpE IMPOCTHIX YIVIEBOAOPOJOB M HX IPOU3BOAHBIX. YMEHHE
OIIPEIENATh THITHI THOPUAN3ALUU aTOMOB YIJIEpO/ia, HAJTWYKE MH- U CUTMa- CBSI3eH B CTPYKTYPHOH (opmyre
OpPraHUYeCcKOro BEIIECTBA.
Tema 1.2. Conep:xxanue yueOHOro MaTepuajia 8
Yraesoaopoasl u ux | 1 AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUH PAJl, ©30MEPHS 1 HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA 2 1
NPUPOAHbIE aNKaHoB (MeTaHa, 9TaHa): TOPEHUE, 3aMelIeHHE, pa3liokKeHHe, TeruaprupoBanue. [IpuMeneHne ajakaHoB
HCTOYHUKH Ha oOcHoBe cBOMCTB. IIpomeccsl NPOMBIIIICHHON MepepaloTKM HEPTU: KPEKUHI, PUPOPMHHT.
OxraHoBO€ 4YHMCJIO OEH3MHOB M LIETAHOBOE YHUCJIO JAM3EIbHOrO TomumMBa. Kokcoxumuueckoe
IIPOM3BOICTBO U €r0 MPOJYKIHS.
Pelenue skcriepuMeHTalbHbIX 3a/1a4
2 AJIKEHBI. DTUIIEH, €ro  IOJy4YECHHUE (meruapupoBaHUEeM  3TaHa,  JeNOJIMMepU3anuen 1
nojudTUIeHa).'oMonornyeckuil  psa, U30MepHs, HOMEHKJIATypa allkeHOB. XUMHYECKHE CBOWCTBa
STHJICHA: TOPCHHE, KAa4deCTBEHHbIE peakiuu (oOecuBeunBaHMEe OpPOMHOW BOABI U  pacTBOpa 4

nepMaHraHarta Kajus), TuapaTaius, noauMepusanus.lIpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB. JIMeHbI
n kaydyku. IToHsTHE O AMEHAX Kak yriaeBOJOpOJaxX C JABYMs ABOWHBIMU CBs3sMU. CONpsHKEHHbIE




IUeHbl. XHMHUYECKHe cBoiicTBa OyTtanueHa-1,3 u wusompeHa: obecrBeunMBaHue OpOMHOM BOABI U
noJmMepusanus B Kaydyku. HaTypanbHeli M CHHTETHYECKHME Kaydykd. Pe3uHa. AJIKMHBI.
AnernsieH. XHMHUYECKHE CBOMCTBA  aleTHJICHA: TOpeHHe, O0OeCIBEYMBAaHUE OpPOMHOW  BOJBI,
IIPUCOEIMHEHUE XJIOPOBOZOpPOAAa M ruzapatanus. lIpuMmeHeHue aleTuineHa Ha OCHOBE CBOMCTB.
MesxkiaccoBast ”30MEpUs C aJIKaJUEHAMM.

Apensbl. ben3on. XuMmudeckne CBOMCTBa OCH30i1a: TOPEHHUE, PEAKIMK 3aMelIeHHs (TajJoreHupOBaHuE,
HuTpoBaHue). [IpumMenenne 0eH301a Ha OCHOBE CBOMCTB.

IIpakTuyeckne 3aHATUHS

1

ITpenenbHbIE YTIEBOAOPObI. AJIKaHbl. XUMHUYECKHE U (prU3NIEcKre CBOMCTBA, MOJIydCHHE.

2

HenpenenbHble yriieBonopoasl, XUMUYECKUE U (PU3NUECKHE CBOICTBA, TOTYUYEHHUE.

ApoMaTudeckue yrieBolopo/ibl Ha npuMepe 0eH30J1a U ero NpocTeiIInX roMojoroB. XMMUYECKHE U
¢u3nyecKre CBONCTBA, OJTyUEHHE.

Tema 1.3.
Kucaopoacoaepxain
e OpraHnvyecKue
COCAUHECHUA

Cojep:kaHue y4eO0HOT0 MaTepuaJia

=]

1.

Cruptsl. [Tonydaenue sTanosia OpoKeHHEM TIOKO3bl M THApATallUed dTHIICHA. [ MapOKCUIIbHAS TPyIa
Kak (yHknuoHanpHas. [loHSATHE O mpenenbHBIX OJHOATOMHBIX CHUpPTaX. XHMHUYECKHE CBOMCTBA
3TaHOJIA: B3aUMOJIEWCTBUE C HAaTpHeM, OOpa30BaHUE MPOCTHIX M CIOXKHBIX 3(QHUPOB, OKHCICHHE B
anpaeruy. IlpuMeHeHne »53TaHONa Ha OCHOBE CBOMCTB. AJIKOrOJM3M, €ro IOCIEACTBUS WU
IpenynpexIeHue. [ MeprH Kak mpeacTaBUTeIb MHOITOAaTOMHBIX CIUPTOB. KadecTBeHHas peakius Ha
MHOroatomHsle cnuptel. [Ipumenenne rimmunepuHa. denon. Pusnueckue M XUMUYECKHE CBOWCTBA
¢denona.BzauMHoe BiMsHUE aTOMOB B MOJeKyJe (heHosa: B3auMOJeiiCTBIE C THUIPOKCUIOM HAaTpHs U
a30THOU KucioToi. [IpuMeHenne ¢peHora Ha OCHOBE ero CBOMCTBA

N

Anpnerunsl. [Torsartue 06 anpaernaax. AnpIerugHas rpynna Kak GyHKunoHambHas. Dopmanpaerua u
€ro CBOMCTBA: OKUCIICHHE B COOTBETCTBYIOIIYIO KUCIIOTY,BOCCTAHOBJIECHUE B COOTBETCTBYIOLIMM CIIUPT.
ITonydyeHne anbIeruioB OKMCICHHEM COOTBETCTBYIOUIMX cnupToB. [IpuMeHeHue ¢opmanpaeruia Ha
ocHOBe ero cpoicTB. KapOoHoBble kucinotbl. [loHstne o kapOoHOBBIX KHcioTaX. KapOokcuibHas
rpynna kKak (QyHKiuoHanbHas. ['oMosormueckuil psa IpelenbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinort. [lomyueHre kapOOHOBBIX KUCIOT OKHCIEHUEM allbJeruoB. XUMHUYECKUE CBONCTBA YKCYCHOU
KHUCJIOTBL: OOIIME CBOWCTBA C MMHEpPAJIbHBIMU KHCIOTaMU M peakuuu 3tepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOWCTB. BpICIINE JKHpHBIE KUCIOTHI Ha IIpUMEpE NMaJIbMUTHHOBOM U
CTE€apUHOBOM.

IIpakTHyeckue 3aHATHUSA
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1. Xumuaeckue u pu3nYecKrue CBONCTBA CIUPTOB (OKUCICHUE CIUPTA B ajbJCTU/l, OJIYYCHHUE TIIMIIepaTa
MeJI1, TUTPOCKOITUYHOCTH);

2. Xumuyeckue W (U3MYECKHE CBOMCTBA albJErHJIOB (peakuus cepeOpsHOro 3epKana, OKHUCICHHE
aJbJACTUIOB B KHCJIOTY ¢ ToMoIlsto ruapokcuaa meau (I0));

3. CBolicTBa YKCYCHOW KHUCIIOTHI (B3aUMOEHCTBUE C METaJIIaMH, C OCHOBAHUSIMHU, C COJIIMU, OTHOIIIEHUE
K UHJIUKATOpaM);

Tema 1.4
A3oTcoaepxamme
OpraHu4eckue
coe/INHEeHUsI.
IMoaumepsl

Copep:kanue y4eOHOTro MaTepuajia

Ioaunmepsl. benku 1 monmucaxapuabl Kak OMOMOJIMMEPHI.

ILnacTmaccsl. [lonyyenne noaMmMepoB peakuuen noJIMMEpU3aluu U MOJIUKOHACH Caluy. TepMonacTu4HbIe
U TepMOpEaKTUBHBIE IIacTMaccsel. [IpencraBurenu miactmacc.

BonokHa, nx knaccudukanus. Ilomyuenue BoaokoH. OTnenabHbIE TIPEICTABUTENN XUMUUYECKUX BOJIOKOH.

HpaKTI/I‘leCKOC 3aHATHE

1. O6mee nonumanue BMC: knaccuduxanum, crnocodax MONy4deHUs, (U3UKO-MEXaHUYECKHE
CBOMCTBA, COCTOSIHUS, XUMUUYECKHE CBOWCTBA, IPUMEHEHHUE.

Paznea 2.

O061masi ¥ HeOprauuyeckasi XuMHs

34

Tema 2.1. OcHOBHEIE
MOHATHUSA U 3aKOHBI
XUMHUHU

Cojep:kaHue y4eOHOT0 MaTepuasia

OcHoBHbIe MOHATHA XuMHM. BemectBo. AtoMm. Moiekyna. XUMUYECKUN HJIEMEHT. AJUIOTPONUS.
IIpocthie U cioxHble BellecTBa. KaueCcTBEHHBIM M KOJWYECTBEHHBIM COCTAaB BENIECTB. XUMHUUYECKHE
3HaKW U GopMyJibl. OTHOCUTEIBHBIC AaTOMHAs M MOJICKYJIIpHas Macchl. KonuecTBO BelecTBa.
OcHOBHBIE 3aKOHBbI XMMHH. 3aKOH COXPaHEHUsI MACChHI BEIIECTB. 3aKOH MOCTOSIHCTBA COCTAaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTaJpo U CIEICTBUS UX HETO.

PacuerHble 3amauM Ha HaXOXKJACHUE OTHOCUTEIBLHOW MOJIEKYJISIPHOW MACChl, ONpEIEICHUE MacCOBOM
JIOJIA XMMHMYECKHX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.

IMepnoanyecknii 3akon JI.M. MenpneneeBa. Otkpsitue .M. MenneneessiM I[lepuoanueckoro 3akona.
[Tepuonnueckuii 3akoH B popmynuposke [I.J1. Menzaeneesa.

[Tepuonnueckass TabauLa XHMUYECKUX DJIEMEHTOB — rIpaduyeckoe OTOOpaKeHHE NEpUOINYECKOro
3akoHa. CTpyKTypa MEepUOJUYECKON TaONUIbl: MepuoAbl (Mayible W OOoNbllue), TPyNnbl (IJIaBHAS H
noboyHas).

Crtpoenue atoma u nepuoaudeckuii 3axkon/I.U. MenngeneeBa. AtoMm — ciokHas yactuna. Sapo
(IpOTOHBI U HEUTPOHBI) U 3TEKTPOHHAs 000s0uKa. M30Tonbl. CTpoeHue 3JIEKTPOHHBIX 000J04eK aTOMOB
AIIEMEHTOB MaJbIX MepruoJoB. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB
O0onpIMX TEepuonoB (MEpexXoMHbIX d3JeMeHTOB). [loHsTHe 00 opOutansx. s-, p- u d-OpOurtanu.
DJEeKTpOHHBIE KOHQHUTYpallMd aTOMOB XUMHYecKHX dneMeHToB. CoBpeMeHHas (HOpMyIHpOBKa
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[EPUOIUYECKOr0 3aKOHA. 3HAUEHUE NEPUOANYECKOTO 3aKOHA U MEPHUOJUYECKON CHCTEMbl XUMUYECKUX
anemeHnToB /.M. MenneneeBa s pa3BUTHsI HAYKH M IOHUMAHUS XMMHYECKOM KapTHHBI MUpA.

Tema 2.2.
CrpoeHnue BeuiecTBa

Coaep:kanue yueOHOT0 MaTepuaia

[\8}

Honnas xumuyeckas cBsi3b. KaTnonsl, nX 00pa3oBaHUE U3 aTOMOB B Pe3yJIbTaTe MPOIECCa OKUCICHHSL.
AHUOHBI, X 00pa30BaHKE U3 ATOMOB B PE3yJIbTaTE MpoIlecca BocCTaHOBIIeHHs. lOHHas CBSI3b, KaK CBSI3b
MEXITy KaTHOHAMH U aHHOHAMHU 32 CUET JIEKTPOCTATHUECKOro mpuTshkeHus. Knaccudukamus noHOB: 110
COCTaBy, 3HAKY 3aps/ia, HAJTMYHIO THAPATHOW 000m0uku. MoHHBIE KpucTaunueckue pemerku. CBoicTBa
BEILIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBajienTHass Xxumu4eckasi cBsi3b. MexaHM3M 00pa3oBaHMs KOBAJIEHTHOM CBs3UM (OOMEHHBIH H
JIOHOPHO-AKIIENTOPHBIN). DJIEKTPOOTpULIATEIbHOCTh. KOBaJleHTHBIE MOJspHAsE M HEMOJSpHas CBS3H.
KpaTHOoCTh KOBaJleHTHOW CBsI3M. MOJEKYJIsIpHbIE M aTOMHbIE KpUcTajulnueckue pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJIIPHBIMU Y aTOMHBIMHU KPHUCTaJUIMYECKMMH PELIETKAMM.

MeTtaindeckas cBsi3b. MerajuiMueckass KpUCTAJNIMYECKAsl pelleTka U MeTajuIMuecKash XMMHYecKas
cBA3b. Du3nyeckue cBOWCTBA METAILIOB.

ArperatHble COCTOSIHUS BeleCTB U BOJIOPOAHAS CBSA3b. TBEpPI0E, )KUIKOE U Ta3000pa3HOE COCTOSIHHS
BemectB. [lepexos BenecTBa U3 OJHOIO arperaTHOro COCTOSIHUSA B Apyroe. Bogoponnas cBsize. Uucteie
BemiectBa U cMmecu.llonsiTue o cMecu BemiecTB. ['oMoreHHbIe U reTeporenHbie cmecu. CocTaB cMecei:
00bEMHast 1 MaccoBast 1011 KOMIIOHEHTOB CMECH, MacCOBast 10JIsI IPUMECEH.

JMucnepcHbie cucteMsl. [lonsiTue o aucnepcHoit cucteme. JucnepcHas dasza u qucrepcroHHas cpefa.
Krnaccuduxanus qucnepcHbix cucteM. [[oHsATHE O KOJJIOWIHBIX CHCTEMAX.

Tema 2.3.
Boaa. PacTBopsbl.
DJIeKTPOJIUTHYECKA
sl JUCCOLMALMS

Cojep:kaHue y4eOHOT0 MaTepuajia

1

Boma. PactBopel. PactBopenue. Boma kak pactBopurens. PacTBopumocTh BemiecTB. HacbllieHHBIE,
HEHACBHIILIEHHbIC, MEPECHIIEHHBIE PACTBOPbl. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUIKOCTEH U
TBEPBIX BEUIESCTB OT Pa3JIMYHBIX (PAKTOPOB.

MaccoBasi 1075 pacTBOPEHHOIO BEUIECTBA. JJIEKTPOJMTHYECKAS JAUCCOUMANUA. ODJIEKTPOJIUTHL U
HE3JIEKTPOJUTHI. DJIEKTPOJIMTHYECKAs Aucconuanus. MexaHu3Mbl 3JIEKTPOJUTHYECKON UCCOLMALUU
JUIS BELIECTB C PA3JIMYHBIMH TUIIAMU XUMHYECKOM CBA3U. ['MapaTUpoOBaHHBIE M HETHUIPATUPOBAHHBIE
noHbl. CTENneHb SJEKTPOJMTHYECKON auccounanui. CuiabHbie W ciaadble JIeKTPOoauThl. OCHOBHBIE
TIOJIOXKEHUS TEOPHUH IJICKTPOJUTHUECKON ucconnanyu. KuciaoTel, OCHOBAHMS M COJIU KaK 3JIEKTPOJIUTHI.

I'maponus kxak oOMeHHBIM mporecc. HeoOpaTuMblii T'HAPOIN3 OpPraHUYECKUX M HEOPraHWYEeCKUX
COEIMHEHHH U ero 3Ha4eHHEe B IPAKTUUECKOM JesITeTbHOCTH YelloBeKa
O6paTtumblil Tuaponus cone. [Ipaktruueckoe npumenenue ruaponusa. CTyneHuaTslid THIPOIIU3.
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IlpakTHUYecKue 3aHATHS

1. Peakniuu nonHoro oomena
2. 'maponu3s cosieit (Bce TUTIBI THAPOJIN3a, PEaKIns CPeJibl)

Tema 2.4.
XumMnueckue
peakuuu

Copep:kanue y4eOHOro MaTepuajia

1.

Kaaccupukanuss XuMuyecKuX peakuuid. Peakunu coenuHEHUs, Pa3IOKEHUs, 3aMEIIeHHs, 0OMEHa.
Karanmutnueckue peaknuu. OOpaTuMble W HEOOpaTHUMBIE PEAKIMUA. | OMOTEHHBIE U TETEPOTCHHBIC
peakuu. DK30TEPMHUUECKUE U DHIOTEPMHUECKUE peakiuu. TermioBoil 3h(eKT XUMHUUEeCKHX PEeaKInid.
TepmoxumMuyeckue ypaBHEHHS.

CxopocTh XUuMHYeCKUX peakuuii. [loHsATHE 0 CKOPOCTH XUMHYECKUX pEeaKIuid. 3aBUCUMOCTH CKOPOCTHU
XUMHYECKUX PEAKIUN OT pa3IMYHBbIX (PAKTOPOB: MPUPOJBI PEATHPYIOMINX BEIIECTB, X KOHIICHTPALIHH,
TEeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHMUSI M WCIOJIb30BaHUS KaTaiu3aTopoB. OOpatuMocTh
XUMHYECKUX peakiuii. O0paTuMpie 1 HEOOpaTUMbIE pEaKIMK. XUMUYECKOE PABHOBECHE U CIIOCOOBI €ro
CMeEIIeHUS.

OKuCIANTENbHO-BOCCTAHOBHUTEJIbHBIEe peakiun. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBJICHHE.
BoccranoButens ¥ okucieHue. MeTox 2JIeKTpOHHOro OanaHca [JJsi COCTABICHUS YpaBHEHUM
OKHCJIUTEIbHO-BOCCTAaH OBUTENIbHBIX PEAKIIUHM.

Tema 2.5.
Knaccndurkanus
HEOPraHu4YeCcKuXx
COeTUHEHHNH U UX

CBOMCTBA

Cojep:kaHue y4eOHOT0 MaTepuaJia

1

Metaniabl. OCOOCHHOCTH CTPOCHHS AaTOMOB U KpHUcCTawioB. Duznueckue CBOHCTBA METAJIOB.
Knaccudukamuss MeTauioB MO pa3IUYHBIM  MpPU3HAKAM. XHUMHYECKHE CBOMCTBA METAJIOB.
DJEKTPOXUMUYECKUI Psi HANpsHKEHWH MeTawioB. Meramiorepmus. OOmme crnocoObl MOTydeHus
MetayioB. [lonstue o meramrypruu. [lupomeramnyprus, ruIpoOMETaIyprusi U 3JIEKTPOMETAIITyprus.
CruiaBbl YepHBIE U LIBETHBIE.

Hemetasbl. OcobeHHocTH CTpoeHHs aToMOoB. HemeTansl — mpocThie BenecTBa. 3aBUCUMOCTD CBOICTB
rajJjioreHoB oT WX mosiokeHus B llepmommueckoit cucteme. OKHCIMTENbHBIE U BOCCTAHOBUTEIBHBIE
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PAY DIEKTPOOTPULATEIBHOCTH.

Oxcuasbl 1 ux cBoiicrBa. Cosieodpasyronue U Hecosieoopasyromume okcuabl. OCHOBHBIE, aM(bOTEPHbBIE U
KHUCIOTHBIE OKCHUIbI. 3aBHCHMOCTb XapaKTepa OKCHIA OT CTEMEeHH OKHUCIEHHUS O00pa3ylolero ero
MeTaia. XUMUYeCcKHe cBoiicTBa okcu1oB. [lonydyeHne oKkCHaoB.

KucaoTsl U ux cBoiicTBa. KHCIOTHI KaKk JIEKTPOIUTHL, UX KIacCU(UKALMS MO Pa3IuYHbIM HPU3HAKAM.
XuUMHUYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUHU DIIEKTPOJUTHUECKOH aucconuanuu. OcoOeHHOCTH
B3aMMOEHCTBUS KOHLEHTPUPOBAHHON CEpHOW M a30THOW KHCIOT ¢ MeTamwiamMu. OCHOBHBIE CHOCOOBI
MOJIY4EHHSI KACIIOTBHI.

OcHoBaHusi U uX cBoiictBa. OCHOBaHHUS KaK JJEKTPOJIUTHI, UX KiIacCU(PUKANMS IO Pa3IUIHBIM
MpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU DIIEKTPOJUTHUYECKON IUCCOLUALUU.
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Paznoxxenne HepacTBOPUMBIX B BoJie OCHOBAaHUN. OCHOBHBIE CIIOCOOBI MOJYYEHHUSI OCHOBAHUM.

Coau u ux cpoiicrBa. Conu kak 31ekTposuThl. Coiu cpeaHue, KUCiable U OCHOBHbIE. XUMHYECKU 1
CBOICTBA COJICH B CBETE TCOPHH JICKTPOIUTHUCCKOM quccorraui. CriocoObl OJTydeHHs COJICH.
I'uaponus comeil.
I'eneTHYeckas CBsI3b HEOPraHMYECKHUX BELIECTB. 1
IIpakTHUyeckHe 3aHATHUSA 10 3
1. XumMuyeckue cBOMCTBa HEMETAIJIOB.
2. XuMHYECKHE CBOMCTBA METAIIIOB
3. XuMu4eckre CBOMCTBa OKCHIOB
4. XuMH4YeCcKue CBONCTBA KUCIOT U OCHOBAHUM
5. 'eneTnueckas CBA3b HEOPraHUYECKUX BelecTB. llenouku npeBpalieHuii
JAuddepeHunpoBaHHbIi 3a4eT 2 3
Bcero: 64
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3. YCJIOBUS PEAJTU3ALIMUA IPOTPAMMBI OBLIEOBPA3OBATEJILHOM
TUCTUTIIAHBI

3.1. TpeOoBaHUsI K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHnI0

Jns peanuzanuy TpOrpaMMbl  JTUCUUILIUHBI JOJDKHBI OBITh MPEAYCMOTPEHBI
CJIEIYIONINE CHEIUATbHBIC MOMEIICHUs: y4eOHBIM KaOWMHET XUMHH W/WIH y4eOHOM
XUMHUYECKOM JIabopaTopuHu.

Oo6opynoBanue yuyeOHOro KaOuHera (HArJIsiAHbIe TMOCOOUA): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOZEJEH  MOJIEKYJ, MOJEIU KPUCTAIMYECKHX  PELIETOK,
KOJUIEKITMM TIPOCTBIX U CJIOXHBIX BEIIECTB /WM KOJJIEKIIUHA TIOTUMEPOB; KOJIICKITUS
TOPHBIX MOPOJA M MHUHEpasioB, Tabiuua MenzaeneeBa, yuyeOHble (UIbMbI, UGPOBBIC
o0Opa3oBaTelbHbIE PECYPCHI.

Texnnueckue cpeacrsa  o0y4eHHMsl: KOMIIBIOTEp €  YCTpOMCTBaMH
BOCIIPOM3BEACHUS  3BYyKa, MPUHTEP, MYJIbTUMEAUA-NIPOEKTOP €  3KPAHOM,
MYyJIbTUMEMAHAS I0CKA, YKa3Ka-Mpe3eHTeP IS MPEe3CHTALHH.

OoOopynoBanue sadoparopum M padoYMX MecT Ja0OPATOPUM: MEH3YPKH,
MUMETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOI, JIYIIbI, IPEAMETHbIC U TOKPOBHbIC
CTEKJIa, IJIAHIIETHI JJIs KaleJbHbIX peakuui, (puiabTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TNPOOUPKH, PpE3WHOBbIE MpPOOKH, (OHAPUKH, HAOOpP PEaKTHUBOB,
CTEKJISTHHbIE TMaJOYKH, IUTAaTUBbI I TPOOMPOK; MEpHbIE LMIUHAPHI, BOPOHKHU
CTEKJISTHHbIE, BOPOHKHM JenuTedbHble uunuHapuueckue (50-100 wmut), crynku c
necTukoM, (apdopoBbie YalIKW, TUHIETH, GUIBTPHI OyMaKHbIE, Bara, Mapis,
4acoBBIE€ CTEKJIA, JJICKTPOIJIUTKH, JTAOOpPaTOpPHBIC INTATHUBBI, CIUPTOBBIE TOPENKH,
CIIUYKH, MPUOOp U MOMy4YeHUs Ta3oB (WM MpoOHMpKa C Ta300TBOAHOU TPYOKOI),
JepKaTenu AJid MPOOUPOK, CKISIHKU ISl XPaHEHHUs] PEaKTUBOB, Pa3AaTOUYHbIE JOTKH;
xuMmudeckue ctakanbl (50, 100 u 200 mut); MIMIAaTeNN; MUHLETHI; TUTEIbHBIC IIMUIIIIHI;
CEKYHJIOMepHI (TaliMephl), MepHbIe TTpodupku (Ha 10—20 mut) 1 MepHBIE KOJIOBI (25, 50,
100 u 200 mi), BoasiHast O6aHs (MJIM TEPMOCTAT), CTEKJSIHHBIE MAJIOYKU; KOHUYECKHE
K0J10b1 U1t TUTpoBaHus (50 u 100 mu1); HHAMKATOPHBIE MOJIOCKHU IS onpeneneHus pH
Y CTAaHJAPTHAsI MHIUKATOPHAS IIKAJIA; YHUBEPCAJIbHBIA HHAUKATOD; NMUNeTKH Ha 1, 10,
50 mi (mmm go3atopsl Ha 1, 5 u 10 M), OrOpeTKH IJii TUTPOBAHUS, MEIUIIMHCKHE
mmnpunbl Ha 100-150 mn, nabGopaTopHble W/WiIM aHadUTHYECKHWe Bechl, pH-MeTpsl,
CYIIWJIbHBIN 1IKad, U Jp. 1abopaTopHOEe 000PYI0BaAHHUE.

3.2. UapopmanmonHoe odecnevyeHne peajn3anu nporpamMmmbl

1. Jns peanuzanuud mporpamMMbl OuOIMOTEUHBbIH (OHA 00pa3oBaTelbHON
OpraHM3alMy JOJDKEH MMETh IeYaTHbIE W/WIU DJIEKTPOHHBIE 00pa30BaTENbHbBIE U
UH(OPMALIMOHHBIE  PECypChl,  PEKOMEHIOBaHHbIE  JJIA  HUCIHOJb30BaHUS B
00pa3oBaTeIHLHOM IPOLIECCE, HE CTaplle S5 JIeT C MOMEHTA U3aHMUs.
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2. PexoMeHTyeMble TeuaTHbIC W3JIaHUs M0 peain3alnu 001eo0pa3oBaTeIbHOM
TUCITUTUIMHBI TIPEJCTABICHBI B METOAUYECKUX DPEKOMEHAAIUSAX TI0 OpraHu3aIuu
o0y4eHus.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOM TUCIIUILINHBI

KonTposns u orenka pe3yiabTaToB 00y4eHHS] OCYIIECTBISIETCS MpenoaaBaTesieM
B Ipolecce
TECTUPOBAHUSI, @ TAKXKE BBIMOJHEHUS OOYYArOUUMUCS WHAWBUIYAJIbHBIX 3a7aHUM,

MPOBEICHUS] TMPAKTHYECKUX 3aHATUH U J1abopaTOpHBIX pabor,
MPOEKTOB, HCCleAoBaHUN. Pe3ynpTaThl 00ydeHHUsS ONPEAeNsioT, YTO O0ydaromuecs

JNOJDKHBI  3HaTh, IOHUMATh U JEMOHCTPUPOBATH 1O 3aBEPIICHUU HU3YYCHUS
JTUCIUTUTNHBIL.

Jnst popmMupoBaHusi, KOHTPOJIS M OLIEHKH pPE3yJbTAaTOB OCBOCHHS Yy4eOHOMU
JUCHUIUIMHBI UCIOJIB3YETCS CUCTEMA OIICHOYHBIX MEPOIPHUATHH, MPEACTaBISIONIAs
CO00M KOMIUTIEKC Y4E€OHBIX MEPOIPHUATHMA, COTIACOBAHHBIX C pe3yJbTaTaMu O0YJICHHS
u chopmymupoBanHbix ¢ yderom DOI'OC COO (mpeaMmeTHble pe3ynbTaThl IO

nucturrae) u @I'OC CIIO.

THunbl OHEHOYHBIX

OK/IIK | Moayabs/Pasnea/Tema | Pe3yabrar 00yueHust

MeponpHuATHIA

OcHoBHoOe coiepakaHue

DopmMy1HpPOBaATh
0a30BbIE€ MIOHATHA U
3aKOHBI XUMHH

Pa3neia 1. OcHOBBI
CTPOEHHs BellecTBa

1.1

OK 01 Crpoenue aToMoB Cocrasnars xumuueckue |1. Tect «CtpoeHue aToMoB

XUMHUYECKUX IJIEMECHTOB
U IPUPOAA XUMUYECKON
CBSI3U

bopMyITBl COETUHEHUH B
COOTBETCTBHH CO
CTENIEHBIO OKHU CIICHUS
XUMHUYECKUX JIEMEHTOB,
UCXO/ISl U3 BAJICHTHOCTHU U
AJIEKTPOOTPHIIATEIILHOCTH

XUMHYECKUX DJIEMEHTOB U
MPUPOJIa XUMUUECKON CBSI3H.
2.3a7ga4y Ha COCTaBJIICHUE
XUMHYECKUX opMyT
JIBYXaTOMHBIX COCIMHEHUHN
(oxcuoB, Cynb(PHUI0B, TUAPUIOB
U T.I.).

3. 3aaHus Ha UCIIOJIb30BAHHE
XUMHYECKOU CUMBOJIMKH U
Ha3BaHUU COESIMHEHUHN 110
HOMEHKJIaType MEXIYHAaPOIHOIO
COK03a TEOPETUUECKON U
NPUKIIATHOW XUMUH U
TPUBHUATILHBIX HA3BAaHUU TSI
COCTABJICHUS XUMHYECKUX
(hopMyJT IByXaTOMHBIX
COeMHEeHUH (OKCHUIOB,
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Cynb(pUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPraHUUECKUX
COCIUHEHUN OTAEIBHBIX KJIACCOB

1.2

OK 01

Ileprnoanyeckuii 3aK0H 1
tabmuna J1.1.
MenpeneeBa

XapakTepus3oBaTh
XUMHYECKHE JIIEMEHTHI B
COOTBETCTBHHM C UX
MIOJIOKEHUEM B
NIEPUOJUYECKON CUCTEME
XMMHMUYECKUX JIEMEHTOB
JI.1. Menneneepa

1. Tect «MeTanauyeckue /
HEMETaJJINYeCKHUE CBOMCTBRA,
AIEKTPOOTPULIATEIBHOCTD U
CPOACTBO K 3JIEKTPOHY
XHMHYECKHUX JJICMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MEePUOANYECKON CUCTEME
XHMHUYECKHUX 3yeMeHToB .M.
Menpeineesay.

2. IIpakTUueckue 3agaHus Ha
YCTaHOBJICHUE CBS3U MEXKIY
CTPOCHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
W3MCHEHHUEM CBOMCTB
XUMHUUYECKHX DJIEMEHTOB U UX
COCIMHEHUM B COOTBETCTBUU C
nonoxxernuem Ilepuoanueckoit
CHCTEME.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3alaHUs HA
XapaKkTepU3alui0 XUMUYECKUX
2JeMEHTOB: «MeTtaumueckue /
HEMeTaJJINYSCKHUE CBOMCTBRA,
AIEKTPOOTPUIIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C X JIEKTPOHHBIM
CTPOCHHUEM U TOJIO)KECHUEM B
MEPUOJIMYECKOMN CUCTEME
XUMHUYECKUX DJICMEHTOB

.. MenneneeBay»

Pa3zgen 2. Xumuueckue
peakuumn

XapakTepu30BaTh THIIbI
XHMHYECKHX peaKkuuii

Konrpoabnas padora
«CTpoeHue BeliecTBa u
XUMHYE€CKHE PEeaKIIUN»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuit

CocTaBisaTh peakuuu
COCIMHCHHSI, PA3JI0KCHHUS,
oOMeHa, 3aMeIleHu,

1. 3agaun Ha cocTaBieHHE
YpPaBHEHHM pEaKIHil:
— COEJIMHEHUS, 3aMEIIEHUS,
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OKHCJIUTEIbHO-
BOCCTAaHOBUTCIIBHBIC
peaKinu

pasnokeHusi, o0OMeHa;

— OKHCJIUTCIIBHO-
BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ C
UCIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OasiaHca.

2. 3amaun Ha pacyeT MaccChl
BEIECTBA UM 00BEMA

ra3oB 10 U3BECTHOMY KOJINYECTBY

BEIIIECTBA, Macce UM 00bEMY
OJTHOT'O M3 YYaCTBYIOIIMX B
PEaKIIMK BEIIECTB; PacyEThI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) ITPOAYKTOB PEAKIIHH,
€CITM OJTHO U3 BEIIECTB UMEET

MIpUMECH
2.2 DIIEKTPOIM TUYECKAs CocTtaBisiTh ypaBHEHUS 1. 3aanus Ha cOCTaBJICHUE
JUCCOLIMAIIMS U MOHHBIN |XMMUYECKUX PEAKLUU MOJIEKYJIIPHBIX U MOHHBIX
oOMeH MOHHOT0 OOMEHa ¢ peaxkuuii ¢ yuacTueM KHUCIOT,
y4acTUEM OCHOBAHHUM U COJIEH,
HEOPraHWYECKUX BEUIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTU CPebl
2. JJabopaTtopHast pa6ota "Tumnsr
XUMUYECKUX peakiuii"
3 Pa3gea 3. Crpoenue n |UcciaenoBars crpoenne v | KoHTpoJsibHasi padora

CBOJNCTBA
HEOpPraHu4ecKux
BeIIECTB

CBOJNCTBA
HEOPraHu4YeCcKux
BeIECTB

«CBOHCTBa HEOPraHUYECKUX
BelleCTB)
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3.1

OK 01

Knaccuduxkanus,
HOMEHKJIATYypa U
CTPOEHHE
HEOPraHn4eCKux
BEILIECTB

Knaccudpuuuponats
HEOpPraHU4YecKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMHUYECKON POPMYIIBI UITH
COCTaBJICHHE XUMUYECKON
(hOpMYITBI UCXOI U3 HA3BAHUS
BEIIECTBA 110 MEXYHAPOIHON
WU TPUBHAIIBHON
HOMEHKJIATyPe».

2. 3amauu Ha pacyeT MacCOBOM
JI07H (MacChl) XUMHYECKOTO
aJIeMeHTa (COeIMHEHUS) B
MOJIEKYJIe (CMECH).

3. I[IpakTueckue 3a1auus no

KJIacCU (PUKALIMU, HOMEHKJIIAType U

XUMHUYECKUM (opMysiaM
HEOPraHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTHueckue 3agaHus Ha
ONpeJIeSICHNE XUMUYECKON
AKTUBHOCTH BEILECTB B

3aBHUCUMOCTH BHU A XUMHYECKOH
CBsA3U U THUIIA KpI/ICTaJIHH‘ICCKOﬁ

penieTkn

3.2

OK 01

DU3NKO-XUMHUYECKHE
CBOICTBa
HEOPraHNYECKUX
BEIIECTB

YcranaBiauBaTh
3aBUCHUMOCTb (PU3UKO-
XMUMHYECKUX CBOMCTB
HEOPraHWYEeCKUX BEIECTB
OT CTPOEHHS aTOMOB U
MOJIEKYJI, a TAKXKe TUIIa
KPUCTAJLIIMYECKOMN
peLIeTKH

1. Tect «OcobeHHOCTH

XAMHYECKHUX CBOICTB OKCHU 0B,

KHUCJIOT, OCHOBaHHM, aM(pOTEpHBIX

TUIPOKCUIOB U COJIEI».
2.3aga”usa Ha COCTaBJIECHUE

YpPaBHEHHI XUMHUYECKUX PEAKINI
C Y4aCTHEM IIPOCTHIX U CIOKHBIX

HCOPraHN4CCKUX BCUICCTB:

OKCHA0B MCTAJIJ1I0B, HEMCTAJIJIOB U

aM(OTEPHBIX DJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUI U aM(OTEPHBIX

THAPOKCHUIO0OB, HCOPTaHUICCKUX

COJIEH, XapaKTePU3YIOIIHUX UX

CBOMCTBA U CIIOCOOBI ITOTYUYEHHUS.

3. IIpakTHKO-OpHEHTUPOBAHHBIE

TEOPETUYECKUE 3aaHus Ha
CBOWCTBA U MOJIy4ECHHE
HEOpPraHWYECKUX BEIIECTB
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3.3 |OK 0l Wnentupuxanus Hccenenosats 1. IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 04 HEOPraHUYECKUX KA4E€CTBEHHBIC PEAKLIUU  (3aJaHM 10 COCTABICHUIO
BEIIECTB HEOPraHWYECKUX BELIECTB |XMMUYECKHX PEAKIMH ¢ yyacTHEM
HEOPraHUYEeCKUX BEILECTB,
UCMOJIBb3YEMBIX JJISI UX
UIeHTH(UKAIIIH.
2.JlabopaTopHas pabora:
“Unentudukamnms
HEOPraHWYECKUX BEUIECTB”
4 Pazgen 4. Crpoenne u |HMcciaenoBars crpoenne u|Konrposbsnas padora
CBOMCTBA cBoiicTBa oprannyeckux |«CTpoeHHne H CBOMCTBA
OpPraHM4ecKHX BelleCTB OPraHU4YeCcKHUX BelecTB)
BellecTB
4.1 |OK01 Knaccuduxkanus, Knaccupuuuponatsb 1. 3anaHus Ha coCTaBlIEHUE
CTpOEHUE U OpraHWYeCcKHU e BEIIECTBA B |HA3BaHUH OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUI 10 TPUBUATIBHON UIIN
OpPraHWYEeCKUX BELECTB |CTPOCHUEM MEXTyHapOIH O
CHCTEMAaTH4ECKONH HOMEHKJIATYpe.
2. 3agaHus Ha COCTABIICHUE
IIOJIHBIX U COKPAILLIEHHBIX
CTPYKTYPHBIX (hOPMYJI
OpPraHUYECKUX BEILECTB
OT/EJIbHBIX KJIACCOB.
3. 3amauu Ha omnpeneseHue
npocTenteit GopmMyIibl
OpPraHU4eCKOU MOJIEKYJIbI, UCXOS
M3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBoiicTBa OpraHMyecKux | Y CTaHaBJIMBAaTh 1. 3amanus Ha cOCTaBJICHUE
OK 04 COEAMHEHUM 3aBHCUMOCTH (PU3HKO- YpaBHEHUI XUMUYECKUX peakLuit

XUMHYECKUX CBOICTB
OpraHUYECKUX BEIIECTB OT
CTPOCHHS MOJIEKYJI

C Y4aCTHEM OPraHUYECKUX
BEIIECTB HA OCHOBAHUH HX
COCTaBa U CTPOCHUS.

2. 3aaHus Ha COCTaBIICHUE
YPaBHEHHI XUMUYECKUX PEAKLIH,
WJUTIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C yYETOM MEXAHU3MOB
MPOTEKAHUS TAHHBIX PEAKIUN 1
TE€HETUYECKOM CBSI3U
OpraHUYECKUX BEILIECTB PA3HBIX
KJIACCOB.

3. PacueTHble 3a1auu 110
YpaBHEHHSIM pEaKIUi ¢ yuacTHeM
OpPraHMYECKUX BEIIECTB.

4. JlabopatopHas paboTa
“IIpeBpallieHlst OPraHUYECKUX
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BEIIECTB IIPY HATPEBAHUM"

4.3 |OK 01 Wnentupuxanus Hccnenosatsb 1 .IIpakTHKO-OpHEHTUPOBaHHBIE
OK 04 OpraHUYECKUX BEIECTB, |KAYECTBEHHBIC PEAKLIUA  |3aJaHUSA 10 COCTABICHUIO
WX 3HAYCHHE U OpPraHUYECKUX XUMHUYECKUX PEaKIUil C yuacTuem
MIpUMEHEHNE B OBITOBOM |COEMHEHUH OTAETbHBIX |OPraHWYEeCKUX BEIECTB, B T.4.
Y TIPOU3BOJICTBEHHON KJIaCCOB UCTOJB3YEMBIX JJISl UX
NeSITENbHOCTH YellOBeKa UIeHTH(UKAIUK B OBITY U
MPOMBIIIIEHHOCTH.
2.JIabopaTopHas pabora:
“UnenTrdurannsi OpraHUIeCKux
COEIMHEHUN OT/AEIbHBIX KIacCOB”
S Pa3pean S. XapakTepu30BaTh
Kuneruueckue u BJIMSIHHE PA3JIHYHBIX
TepMOAUHAMHYECKHE |(PaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTeKAHUS XMMHUYECKHX pearKiuii
XHUMHMYECKHUX peaKuuii
5 |OKO01 CkopocTh XUMHUYECKHX | XapaKTepu3oBaTh [IpakTHKO-OpHEHTHPOBAHHBIE
peakiuii. XuMUYECKOE |BJIMSIHHE KOHIIEHTPALlMK  (TEOPETHUYECKHE 3aJlaHUsI Ha
paBHOBECHE pearupyronmx BemecTB 1 |aHamu3 (pakTOpoB, BIHUSIONINX Ha
TeMIepaTypbl Ha CKOPOCTh [M3MEHEHUE CKOPOCTU XUMHYECKOU
XUMUYECKUX pEaKLUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIC 3a/IaHUS Ha
BIIUSIHUE U3MEHEHUS npUMeHeHue npunnuna Jle-
KOHIleHTpanuu Beulects, |Lllarenbe mist HaxoxIeHUS
peaKuu cpeasl u HaIpaBJICHUS] CMELIECHUS
TeMIepaTyphl Ha pPaBHOBECHSI XUMUYECKON peaKkuu
CMEIICHNE XUMHYECKOT0 |M aHaju3 (JaKTOPOB, BIUSIOIIUX
paBHOBeCHUs Ha CMEIEHNEe XUMUYECKOTO
paBHOBeCUs
6 HccaenoBarp
Paszen 6. PacTophi HCTHHHBIEPACTBOPHI C
3a1aHHBIMHU
XapaKTepHuCTUKAMHU
6.1 [OKO01 [Tonsarue o pactBopax  |Paznuuath UCTUHHBIC 1. 3amauu Ha MPUTOTOBJICHUE

pacTBOPHI

pacTBOpOB.
2. [IpakTMKO-OpUEHTUPOBAHHBIE
pacueTHbIC 3a/IlaHUs Ha
JTUCTIEPCHBIC CUCTEMBI,
HCIOJIb3yeMbI€ B OBITOBON U
MIPOU3BOJCTBEHHOM J1EATEIILHOCTH
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YCJIOBCKa

6.2 |OK 01 UccnenoBanue coiicte |MccnenoBath Gu3NKO- JlabopaTopnas pabora
OK 04 pacTBOpOB XUMHUYECKUE CBOMCTBA “IIpuroroBiieHne pacTBOPOB”
UCTUHHBIX PaCTBOPOB
II | IIpodeccHOHATBHO-OPHEHTHPOBAHHOE COIePKaHUeE (COAePKaAHMe TPUKJIATHOTO MOAYJIS)
7 Pa3znmen 7. OuenuBaTh nocJieAcTBU |3amura Keiica (¢ yaerom
Xumus B ObITY U ObITOBOI U Oyayueii npogeccnoHaAJIbHOM
NPOM3BOICTBEHHOM NPOM3BOACTBEHHOMI AeSITeJJbHOCTH)
AeSTeIbHOCTH AesiITeIbHOCTH YeJIOBeKa
Yea0BeKa ¢ MO3UIH
JKO0JIOTHYECKOM
0e30MacHOCTH

OK 01
OK 04

XuMus B ObITY U
IIPOU3BOJICTBEHH O
JIeSTEIbHOCTH YEeJIOBEeKa

O1eHUBaTh OCJIEACTBUS
OBITOBOM U
MPOU3BOJICTBEHH O1
JIEITENLHOCTH Y€EJIOBEKA C
MMO3HMIIMH PKOJOTHYCCKOH
0e30macHOCTH

Keiic (¢ yuerom Oynyiei
npodeccroHaIbHON
NEesTeIbHOCTH )

Bo3MOXkHBIE TEMBI KEMCOB:

1. Ilorennenne kmuMaTa u
BBICBOOOXIEHUE Ta30BBIX
TUAPATOB CO JHA OKEaHa.

2. Bynyuue Mmatepualsl 1Jis aBua-
, MAIIIMHO- U IPUOOPOCTPOCHUSI.
3. HoBble MaTepransl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIBHBIX MPETapaToB
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5. ®OHAbI OHEHOYHBIX CPEJACTB

2 cemecTp oOyyeHusi. DopMa MPOMEKYTOYHOM aTTECTALUMN —
«An¢pPepeHup oBaHHbIN 3249eT»

Borpock! aist moAroToBkyM K 1u(pPepeHInpOBaHHOMY 3a4€Ty MO MPEAMETY « XUMUs

1. Oprannueckas XuMHs.

byrneposa
AnkaHpl

ApeHbl
Crouptel. PeHon

AJbernapl
. KapOoHOBBIE KHCIIOTHI.

XAk W

10 Crnoxxubie 2¢upbl. XKupbl

11.YrneBonasl

12.A3oTOCOoAepKaIue OPraHuyecKue COeTMHEHMUS.

MCTAJIJIOB»

Teopust cTpoeHue
[IprpoaHbIE UICTOYHUKH YIIIEBOIOPOAOB

HenpenenbHbie yrieBoaopoabl.

I'eneTndeckas CcBA3b OpraHn4cCKux COCAUHECHUM

13.OcHOBHBIE TOHITHS U 3aKOHBI XUMUU
14.1ICXD u IICXD JI 1 MenaeneeBa

15.Tumnbl XUMUYECKUX CBSI3€U, KPUCTALINYECKUE PEIICTKH
16.Knaccudukaiuss XUMUUECKUX PEAKIIAMA

17.T3]]
18.I'maponu3s coneii. OBP

19.Knaccudukaius HEOPraHMUYECKUX BEIECTB

20.MeTtanabl, OKCHUJIBI

21.Crioco06s1 momy4yeHus: MmetamuioB. Kopposus

22 .Kucnotsl, ocHoBanus. Conu

23.I'eHeT4eCcKasi CBA3b HEOPraHUUYECKUX BEUIECTB

24 .PelieHue pacu€THBIX 3a7a4.

opraHnueckux BemecTB A.M.

OI_[CHKa HMHANBUAYAJIbHBIX O6paBOBaTeJ'H>HBIX I[OCTI/DKCHI/Iﬁ o pe3ysibTaramM
HpOMG)KYTO‘lHOfI arTecCTall IIPpOU3BOAUTCA B COOTBCTCTBHUH C YHHBepcaHBHOﬁ

IIKAJIOM:
IIpouent KauyecTBeHHas1 OlleHKA MHIUBHUIYAJIbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTeJIbHBIX T0CTHXKCHU I
(mpaBUILHBIX OTBETOB) 0aJs1 (oTMeETKA) BepOAIbHBIN aHAJIOT

90 +100 5 OTJIMYHO

80 +~ 89 4 XOPOIIO

70 =79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HEYJOBJIECTBOPUTEIHHO
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Kpurepnn onenku:

— 90 = 100% (5 GamioB) mpucBanBaeTcsi 00y4aroOmEMyCs, €ClId OH MOJHOCTHIO
BBITIOJTHUJT 33J]aHue SK3aMCHAIIMOHHOTO OWiieTa: Naj MpaBUJIbHBIC OTBETHI Ha
BCE BOMPOCHI U PEIIII BCE 33/1a4U;

— 80 + 89% (4 Oamna) mpucBauBaeTCsi OOydarOUIEMYCs, €CIM OH TMOJHOCTBIO
BBITIOJTHWJI OJHO MPAaKTHYECKOE 3a/JlaHMe YK3aMEHAIIMOHHOTO Oumiera u Jai
NPAaBWIBHBIA OTBET Ha TEOPETUYCCKUW BOIMPOC, JMOO BBITOJHUI JBa
MPAKTUYCCKUX 3a7aHUs, HO HE CMOT TPAaBUJIBHO OTBETUTh HAa TEOPETUUYCCKHUU
BOIIPOC;

— 70 = 79 % (3 Gamna) mpucBaMBaeTcCs OOYy4arOMIEMYCs, €CIId OH IOJIHOCTHIO
BBITIOJTHUJT OJTHO MPAKTUYECKOE 3a/IaHNE DK3aMEHAIIMOHHOTO OMIeTa U JOMYCTHIT
CYILECTBEHHbIE OLIMOKH MPU OTBETE HA TEOPETHUUECKHUI BOMPOC;

— wmeHee 70% (2 Oamna) mpucBauBaeTcs OOy4aroleMycsi, €CJId OH HE CMOT
BBIMIOJTHUTH HU OJTHOTO MTPAKTUYECKOTO 3aJJaHus SK3aMEHAIlMOHHOTO OuieTa.
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6. AIAIITALIMS PABOUYEN ITPOT'PAMMBI JIJIS1 JIUL C
OI'PAHUYEHHBIMH BO3MOKXHOCTAMMU 310POBBA (OB3)

AjanTtupoBaHHas porpamma pa3padaTbIBaeTCs MPU HAJTMYUM 3aBJICHUS CO CTOPOHBI
oOydaromierocst (poauTeNnel, 3aKOHHbBIX MPEACTaBUTENECH) U MEIULIMHCKUX MTOKa3aHUM
(pekoMeHIanusAMHU TICUXOJIOr0-MEIUKO-TIEAarornaeckol KoMmuccun). s nHBannuIoB
aJlaliTUpOBaHHas 0Opa3oBaTelbHAsl IMporpamMma pa3padaThiBacTcs B COOTBETCTBUU C
UHIUBUYaIbHON MpOrpaMMoi peaduInTaluu.
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