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1. OBIIASI XAPAKTEPUCTUKA TIPOTPAMMBEI YUEBHOW
JUCHUTINHDBI «Xnmus»

1.1. O6aacTh NpPUMEHEHHs] NPOrpaMMbl. TporpaMmMa y4eOHOW JUCIUILINHBI
«Xumusi»  sBiserca  vactbio  mporpamMmbl - 35.01.13TpakTopucT-MamIMHUCT
CeJIbCKO-X0351/iCTBEHHOTOMPON3BO/ICTBA, BXOJASMIAs B  COCTaBYKPYITHEHHOM
rpynmel - npodeccuii(35.00.00 Cenbckoe, JecHOe UM pbIOHOE XO3SAHUCTBO) U
pa3paboTaHHON €  y4eToM TMporpaMmbl  0O0IIeoOpa3oBaTeabHON  y4eOHOM
AUCUUIUTMHBL XUMUS 11 TPO(EeCCHOHANBHBIX 00pa30oBaTeNbHBIX OpraHU3aIui,
Mocxksa 2015 ron.

1.2. MecTo y4eO0HO# TUCHUIIMHBI B CTPYKTYpe OCHOBHOI npodeccuoHaIbHOI
o0pa3oBaTe/IbHOW MPOrPaMMBbI

YyeOHas nmucIMIUIMHA «XUMHUS» H3y4daeTcs B 00Ieo0pa3oBaTeIbHOM ITUKIIE
yuebHoro mmana OIIOII CIIO na 06a3e ocHOBHOro o0mero oOpa3oBaHUS C
noJiydeHueM cpeaaero oomero odpasosanwus (ITITKPC).

1.3. leau u 3aga4u y4yeOHO# AUCHHUIUVIMHBI — TPeOOBaHMS K pe3yjbTaTaM
OCBOCHMS AMCUMIJIUHBI:

Conepxanue TporpaMMbl  «XHMHSI»  HampaBJIC€HO Ha  JOCTUXKEHUE
CIEIYIOIIUX LeJIeH:

. dbopMupoBaHUEe Yy OOYYAOIIMXCSA YMEHHS OIICHUBATh 3HAYMMOCTH
XUMHUYCSCKOTO 3HAHMS I KaXKJ0r0 YeJIOBEKA;
. dbopmupoBaHue y oOy4aromuxcs eIOCTHOrO MPEJCTABICHUS O MUPE

Y POJIM XMMHHM B CO3JAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KApTUHBI MHpA;
YMEHUSA OOBICHATh OOBEKTHl M MPOLECCHl OKPYXKAIOIIEH [1eMCTBUTEIBHOCTH —
MPUPOJTHOM, COLMATBbHOM, KYJIbTYPHOW, TEXHHUYECKOW CpEabl, — WUCHOJB3YS A
ATOr0 XUMHUYECKUE 3HAHUS;

. pa3BUTHE Yy OOYYaroONIMXCS YMEHUW pa3nudath (PaKkThl M OIEHKH,
CpPaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSMH OLIEHOK U CBA3b
KpUTEpUEB C ONpENeNEHHOW CHCTEMOM IleHHOCTeH, QopMynupoBaTh U
00OCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

. npuobpereHre o0yJarouMMHUCs OIbITa Pa3HOOOPa3HOM JMeATEeTLHOCTH,
OITbITA TIO3HAHUSA M CAaMONO3HAHMS, KIIOYEBBIX HABBIKOB, HMMEIOIINX
YHMBEpPCAJIbHOE 3HAYEHHE JUIS Pa3jMYHbIX BHJIOB JIEATEIHHOCTH (HABBIKOB
perieHuss TpoOJeM, NPUHATHS PEIICHUH, T[OUCKa, aHaiu3a W 00pabOTKU
uHpopMaly, KOMMYHHKAaTHUBHBIX HAaBBIKOB, HAaBBIKOB W3MEPEHHUI, HaBHIKOB
COTPYJHUYECTBA, HABBHIKOB 0Oe30macHOro oOpaleHus C BellecTBaMU B
TIOBCETHEBHOM JKU3HU).



OcBoeHue cofiep)KaHusl y4eOHOW TUCITUIIIIUHBI « X UMUSI», 00€CTIeYnBaeT
JOCTHIKEHHUE CTYJCHTAMU CICIYIOIINX Pe3yibmamos.

JIUYHOCHHBIX

. qyBCTBO TOPAOCTH M YBaXCHUS K UCTOPUH U JIOCTHIKCHHUSIM
OTEYCCTBCHHON XWMUYECKOW HAyKH, XHUMHUYECKH TPaMOTHOE TIOBEICHUE B
npo¢eCCUOHATBLHON ACATEILHOCTH UM B OBITY MpU OOpAIIEHUH C XUMHUYECKUMU
BEIIECCTBAMHU, MaTepUaIaMH U TIPOIECCAMH;

TOTOBHOCTDB K IIPOOOJIKCHHUTO O6p8,30BaHI/I$I U ITOBBINICHUA KBaHI/I(i)I/IKaL[I/II/I B
n30paHHON MPOPECCUOHATIBHON AESTENIBHOCTU U 00BbEKTUBHOE OCO3HAHUE POJIU
XUMAYECKUX KOMIIETEHITUN B 3TOM;

. YMEHHE HCIOJIb30BaTh JOCTHKCHHSI COBPEMEHHOW XMMHYECKOMH
HAyKU W XUMUYECKMX TEXHOJOTHUH I TIOBBIIIEHUS COOCTBEHHOTO
MHTEJUICKTYAIbHOTO Pa3BUTHS B BHIOPAHHOM MPO(ECCHOHATLHOM A TEIbHOCTH;

MEManpeoMemHublx:

. WCTIOJIL30BAHUE PA3TMYHBIX BUJIOB MMO3HABATEILHON JICSTEIBHOCTH U
OCHOBHBIX MHTEJUICKTYaJIbHBIX Oreparyii (IIoCTaHOBKa 3a/1aud, GOpMyIMPOBaHUC
TUIOTE3, aHAIW3 U CUHTE3, CpaBHEHUE, 0000IIIEHUE, CUCTEMATH3Aallus, BbISIBIICHHE
HPUYMHHO-CJICICTBEHHBIX CBSI3CH, TOMCK aHAIOroB, (DOPMYJIMPOBAHUE BBIBOJIOB)
JUISL pEILIeHs TIOCTaBJICHHOM 3a/1auM, IPUMEHEHNE OCHOBHBIX METO/IOB MO3HAHUS
(HaOrojieHUe, HAy4YHBIH OSKCIIEPUMEHT) JUIA M3Y4YCHUS Pa3IM4YHBIX CTOPOH
XAMHUYECKHX OOBEKTOB M IPOIIECCOB, C KOTOPHIMH BO3HHMKACT HEOOXOIMMOCTH
CTaJIKMBaThCs B MpodeccuoHanbHoOu cdepe;

. WCTIOTb30BaHNE PA3IMIHBIX MCTOYHUKOB TS TTOJTYYCHHUST XMMUYECKON
nH(pOpMAIMY, YMEHHE OICHHWTh €€ JTOCTOBEPHOCTh I JOCTIDKEHHS XOPOIIMX
pE3yIbTaTOB B MpodecCroHaNBHOM cdepe;

NPEOMEMHbIX

. c(OpMHUPOBAHHOCTH MPECTABJICHN O MECT€ XUMHUU B COBPEMEHHOMN
HAY4YHOW KapTWHE MUPA; TIOHUMAHUE POJIM XUMUHU B (DOPMUPOBAHUU KPYTro30pa U
(YHKIIMOHATEHOM TPaMOTHOCTH YEJIOBEKA JIJIsI PEIICHHS MPAKTHUECKUX 3a]1a4,

. BJIaJICHUE OCHOBOIIOJIATAIOIIUMUA XUMHUYECKUMH TOHATHUIMH,
TEOPUSIMHU, 3aKOHAMU 1 3aKOHOMEPHOCTSIMU; YBEPEHHOE TI0JIb30BaHUE XUMHUIECKON
TEPMHUHOJIOTHEW U CUMBOJIMKOM;

. BJIaJICHUE OCHOBHBIMA  METOJAAMH  HAy4HOTO  IO3HAHUS,
UCTIONIb3YEMbIMU B XMMHU: HAOIIOJICHUE, OIMCAHUE, U3MEPEHHUE, HKCIICPUMEHT,
yMEHHE 00padarhIBaTh,00bICHITh PE3YJIbTAThl MPOBEIEHHBIX OMBITOB W JEJaTh
BBIBOJIBI; TOTOBHOCTH W CIIOCOOHOCTB TIPHUMEHSTh METOIbI TIO3HAHUS TIPH PEIICHUH
MPaKTHYECKHUX 3a/1a4;

. c(OPMHUPOBAHHOCTHL yYMEHHS JaBaTh KOJMYCCTBEHHBIC OICHKH M
MIPOBOAUTH PACUETHI IO XUMHUYECKAM (POpMyIIaM 1 ypaBHEHHISIM,

. BJIaJICHUE TIpaBUJIaMHU TEXHHWKUA O€30MacHOCTH TPH HCIIOJIH30BAHUHT
XUMUYECKHUX BEIIECTB;

. c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3UITMM IO OTHOIICHUIO K
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XUMHYECKON NH(DOPMAITUH, TTOTYy4aEMOUM M3 Pa3HBIX UCTOYHUKOB.

B npouecce ocBoeHUs AUCHUIUIMHBI Yy yYalllUXCsl JOJKHBI (POPMHUPOBATHCS
o0l1lre KOMIETEHIINH U INYHOCTHBIE PE3YJIbTaThI:

OK 1. [loruMarh CymIHOCTh W COLMAIBHYI 3HAYMMOCTH Oyayiiei mpodeccuu,
MPOSABJIATH K HEW YCTOMYMUBBIA HHTEPEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JCSITEIBHOCTD, UCXO/S U3 LIETU U CIIOCOO0B
€€ IOCTUKEHUS, OTIPEJICIICHHBIX PYKOBOIUTEIIEM.

OK 3. AnanuzupoBaTh pabOUYy0 CUTYallMIO, OCYIIECTBIATh TEKYIUNA U UTOTOBBIN
KOHTPOJb, OLEHKY U KOPPEKIHIO COOCTBEHHOM JI€ATE€NbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOEH PadOTHI.

OK 4. OcymiecTBiATh NOUCK, aHAJINU3 U OLICHKY MH(POpMalHH, HEOOXOIUMOM s
MOCTAHOBKY M pelIeHus: Npo(eCcCUOHAIbHbIX 3a/1a4 U JINYHOCTHOTO Pa3BUTHS

OK 5. HUcnonb3oBaTh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU IS
COBEPILIEHCTBOBAHUS NMPOPECCUOHAIBHON AEATENBHOCTH

OK 6. PaboTarh B KOJUIEKTHBE U KOMaHJIE, OOIIATHCS C PYKOBOACTBOM.

OK 7. OpranuzoBaTh COOCTBEHHYIO JEATEIBHOCTh C COOIIOJICHUEM TPEOOBaHMI
OXpaHbl TPyJa U IKOJIOTHUECKON OE30MaCHOCTH.

OK 8. HcnonHsATb BOMHCKYIO OO0S3aHHOCTH, B TOM YHCIE€ C MNpPUMEHEHUEM
HOJIYYCHHBIX MPO()ECCUOHATBHBIX 3HAHUN (/17151 FOHOIIICH).

JIM4HOCTHBIC PE3yIIbTATHI
peaﬂ"3aul/ll/l l'lpOFpaMMbI BOCITMTAHUSA
(IeCKpHIITOPBI)

Kon
JIMYHOCTHBIX
pe3ybTaToB
peanu3anun
IpOrpamMmbl
BOCIIUTAaHUA

Oco3Haronwii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIMKOW CTPaHbI

JIP 1

[IposiBrsromuii AKTUBHYIO rpaXkJaHCKYIO MO3ULUIO, JIEMOHCTPUPYIOIIHI
IIPUBEP>KEHHOCTh IPUHIMIIAM YECTHOCTH, IMOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMUYECKU
AKTUBHBIM U Y4aCTBYIOIIMM B CTYJJCHYECKOM U TEPPUTOPUAIIBHOM CaMOYIIPABICHUH, B TOM
yyuciae Ha YCJIOBUSAX JOOpPOBOJIBYECTBA, MPOAYKTHBHO B3aMMOJACHCTBYIOIIMHA U
YYaCTBYIOIIMH B JIESITEIbHOCTH OOIIECTBEHHBIX OpraHU3aIii

JIP 2

CoOGronaromuii HOpMBI NIPABOIOPSAKA, CIEIYIOUIMI HIeanaM IpakIaHCKOro oOIIecTBa,
oOecrieyeHus1 6€30MacHOCTH, IIpaB U cBoOo rpakaad Poccun. JIosuibHBIN K ycTaHOBKaM U
MPOSIBIICHUSIM TIPECTaBUTENEH CYOKYIbTYp, OTIMYAIOIINN UX OT TPYII C JeCTPYKTUBHBIM
U JIeBUAHTHBIM TOBeJACHHEM. J[EeMOHCTPUPYIOUIUI HEMpHUsITHEe W MPeIyHpesKIaroIIHii
COIIMAJILHO OTMIACHOE MOBEJICHNE OKPYXKAIOIINX

JIP 3

[IposBrsomuii 1 AEMOHCTPUPYIOLIUHN YBa)KEHHUE K JIIOAAM TPY/a, OCO3HAIOIIUHN [IEHHOCTh
cobctBeHHoro Tpyma. Crpemsmuiics K GOPMHPOBAHUIO B CETEBOM Cpejie JIMYHOCTHO M
poheCCHOHAIIBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEeIa»

JIP 4

JleMoHCTpHUpYyOIMH TPUBEPKEHHOCTh K POJHOM KYNbType, UCTOPUYECKON MaMsATH Ha
OCHOBe J1I00BU K PoauHe, pogHOMYy Hapoay, Majlod poJvHE, MPUHITHIO TPaJULUOHHBIX
LIEHHOCTEN MHOTOHAIMOHAJIBHOrO Hapoaa Poccun

JIP 5

HpOHBJ’IﬂIOHII/II\/JI YBAXCHUC K JIOAAM CTApIICro IIOKOJICHUA W I'OTOBHOCTbH K Y4aCTHUIO B
COHH&HBHOfI NMOAACPIKKE 1 BOJIOHTCPCKUX JIBUKCHUAX

JIP 6

Oco3Harouuii MPHOPUTETHYIO EHHOCTh JTMYHOCTH YEI0BEKa; YBaKAIOUIMA COOCTBEHHYIO
U YyXKYI0 YHHKQJIBHOCTh B PAa3IMYHBIX CHUTyallUsX, BO BceX QopMax © BHUIAX
NI TETbHOCTH.

JIP 7




[IposBisAOMNA M JEMOHCTPUPYIOIIMHA YBaXXEHHE K IPEACTABUTEISAM PA3IMUHBIX
STHOKYJBTYPHBIX, COLMATbHBIX, KOHPECCHOHATIBHBIX U MHBIX Tpymi. ConpuyacTHBIA K
COXPAHEHHIO, TPEYMHOKEHUI0 U TPAHCISALUUM KYyJIbTYPHBIX TpPaAULUNA M LEHHOCTEH
MHOTOHAIIMOHAJILHOT'O POCCHICKOT0 rocy1apcTBa

JIP 8

Cobmofaromuii ¥ mponaraHJUpYyIOIIUKA TMpaBuia 3JA0poBOro M OezomacHoro ooOpasa
KU3HHU, CTIOPTa; MPEIyNPEeK ANl INO0 MPeoa0aeBaOIIUI 3aBUCUMOCTH OT aJIKOTOJIs,
Tabaka, TCHXOAKTUBHBIX BeUIECTB, a3apTHbIX urp u 1.0 CoxpaHstommuii
MICUXOJIOTMYECKYI0 YCTOMYMBOCTb B CHUTYaTUBHO CJOXHBIX MM CTPEMHTEIHHO
MEHSFOIINXCS CUTYAITUSIX

JP9

3a00TAmuUicsS 0 3alIUTe OKPY)KAIOMIEH Cpeabl, COOCTBEHHOW W YY)XKOUW 0€30MacHOCTH, B
TOM uucie nudponoit

JIP 10

[IposiBnsitominiA  yBa)KEHHE K OSCTETHYECKUM IIEHHOCTSM, OO0Jalalomuii  OCHOBaMU
ACTETUYECKOMN KYJIBTYPBI

JIP 11

[TpuHUMaronMii ceMerHbIe LIEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMbHU U BOCIIUTAHUIO JIETEM;
JIEMOHCTPUPYIOIIMI  HENpPUSATAE HACWIMA B CEMbE, YXO0Ja OT POJIUTEIICKON
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHWH CO CBOMMH JETbMH H WX (UHAHCOBOTO
COAEP)KAHUSA

JIP 12

JIM4HOCTHBIE PE3yabTATHI
peanu3anuy IporpamMMbl BOCIIUTAHNS,
OTIpe/IeIIeHHbIE OTPACIEBBIME TPEOOBAHHMSAMHU K JETOBBIM KAUECTBAM JTHIHOCTH

ﬂeMOHCTpI/IpyTOH_[I/Iﬁ TOTOBHOCTh M CIIOCOOHOCTH BECTHU Auainor ¢ Apyrumu JIFOAbMH,
JOCTHUTaThb B HCEM B3aHMMOIIOHMMAHHA, HAXOJAUTb O6H.[I/Ie eI U COTPYAHHUYATh IJId KX
JOCTHIXCHUA B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

JIP 13

[TposiBasitOmUi CO3HATENILHOE OTHOLICHNUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO
yCHenrHoi npohecCuoHaIbHON M 00IIECTBEHHON IEATEeIbHOCTH

JIP 14

[IposiBrsromuii rpa’kAaHCKOE OTHOLIEHHE K MPOPECCHOHANIBHON NEATENbHOCTH KakK K
BO3MOXHOCTH JIMYHOTO Yy4YacTHUS B pEIIEHUU OOILECTBEHHBIX, T'OCYJAapCTBEHHBIX,
00IIeHaIMOHATBHBIX TTPOOJIEM

JIP 15

[TprHUMaOIIMHA OCHOBBI 3KOJOTHYECKON KYJIBTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTUYECKOTO  MBIIUICHHS,  I[PUMEHSIONIMHA  ONBIT  DKOJOTHYECKHU
OPUEHTUPOBAHHOW  pe(ICKCUBHO-OIICHOYHOH W  TMPAKTUYECKOW JIEATEIIBHOCTH B
JKU3HEHHBIX CHUTYaIUsIX U TPpo(ecCHOHATBLHON NesSTebHOCTH

JIP 16

[IposiBIAOIMN LIECHHOCTHOE OTHOLIEHUE K KYJIbTYpe M MCKYCCTBY, K KYIbType pedyd U
KYJIbType OBEJICHUs, K KPACOTE U TAPMOHUU

JIP 17

KonuyecTBO 4acoB HA 0CBOeHHME MPOrPaAMMBbI AUCHUILTHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obydaromerocs 171dacos, B TOM yucie:
o0s13aTeIbHON ayAUTOPHON yueOHOM Harpy3ku oby4yaromerocs: 114 yacos;
CaMOCTOSITEILHOM PabOoThI 00yJaromerocssS7 4acos




2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOM TMCUUIJIMHBI M BUbI YU4eOHOii padoThl

Bupa yueOHoi padboThI Oo0bem
4acoB

MakcumaibHasi yueOHast Harpy3ka (Bcero) 171
O0s3aTesibHAsI ayAUTOPHAsI yueOHasi Harpy3ka (Bcero) 114
B TOM YHCJIC!
JlaGopatopHo-nipakTHYECKHE pabOTHI 30
B tom uucne B popme npodeccrnoHanbHONU HANpPaBIE€HHOCTH 9
CamocTosiTeIbHAs padoTa o0yuaromerocs (Bcero) 57

HroroBas arrectauus B popme nuddhepeHInpoBaHHOTO 3a4eTa




2.2. TemaTu4yecKHii IVIaH U coJepiKaHHe Y4eOHOIl TMCHUIINHBI.

HaumenoBanue pa3niesioB Coaeprxanue y4e0HOro MaTepHaJa, JjadopaTopHble  NPAKTHYECKHe PadoThl, O6rve | jIp, OK Yposens
H TeM caMocTosiTeIbHasi paboTa 00y4aoIMXCsi, KypcoBasi pa6oT (mpoekT) M
4acoB 0CBOEHMSI
1 2 3 4 5
Beenenune Copnep:xaHue y4eOHOT0 MaTepuaia 2 JIP 14,
OK4
HaydHble MeTOIbI TO3HAHMS BEIIECTB M XUMHYECKHX SIBICHUNA. PoJb SKCcIIepiuMeHTa n
TEOPUH B XUMUH. MOJIeTIMPOBaHNE XMMHYECKHX ITPOLIECCOB. 2
3navyenne xumun npu ocsoeHnu mpodeccuit CI1O u cnennansHocTeit CI1O TeXHUYECKOro
npoduist TpohecCHOHATEHOr0 00pa30BaHusL.
Paszpea 1 OO0uas 1 Heopranu4eckasi XUMHUsI 70
Conep:xaHue y4eOHOro MaTepuaja 6 JIP 14, JIP
Tema 1.1. 15, OK
OcHOBHbIE OHSITHSI M 2,0K4
3aKOHBLI XUMUH. 1 BemectBo. AToM. Mosekyna. Xumudeckuii 3neMenT. Amtotponus. IIpocTeie u 2
ClIOXHBIE BemiecTBa. KadecTBEHHBIH M KOJIMYECTBCHHBIH COCTAB BEIECTB.
Xumuueckue 3HakH H (GopMyibl. OTHOCUTENbHBIE aTOMHAs M MOJEKYJIspHas
Macchl. KonuecTBo BenecTna.
OcHOBHbIE 3aKOHBI XUMHHU. CTEXHOMETpUSI.
2 OcHoBHbIe 3aK0HBI XuMuu. Crexuomerpust PacueTHble 3a7aui HA HAXOXKICHHE 2
OTHOCHUTEIBHON  MOJEKYISIDHOH  MAacChl, OMpeJeNieHHe MacCOBOW  TOJH
XUMHYCCKHUX DJICEMECHTOB B CJIIO’KHOM BCIIICCTBE.
Tema 1.2. Coaepixanne y4e0HOro MaTepuaJa 6
Iepnoamyecknii 3akoH u | 1 [lepuoanueckuii 3akon /I.11. Menneneena. 2

nepuoANYecKasi cucreMa
XHMHYECKHX 3JIeMEHTOB
. . MeHnpaeneeBa u
CTPOEHHE aTOMaA.

Crpoenune aroma u nepuogmdeckuii 3akoH J[.1. MenneneeBa. I3oTomsl.
CTpoeHHEe JIIEKTPOHHBIX O00O0JIOYEK aTOMOB JJIEMEHTOB MAalbIX IEPHOJIOB.
Oco0eHHOCTH CTPOCHHS AIEKTPOHHBIX 000s104eK aroMoB. [ToHsTHE 00 OpOUTAISX.
S-, p- u d-OpOuranu. DIEKTPOHHBIC KOHQUTYpAaIMd AaTOMOB XHMHUYCCKHX
JJIEMEHTOB.




CoBpeMeHHas popMYITHPOBKAIIEPUOITYECKOr03aKOHA. 3HAYCHUETIEPUO AUIECKOTO
3aKOHA U MePHOANYECKOM CHCTEMBI XUMHYECKUX deMenToB JI. 1. Meuneneesa st
Pa3BUTHS HAYKH Y IOHUMAHUSI XUMUYECKOI KapTUHBI MUpA.

l'lpaKaneCKoe 3aHATHE. MOZ[eJ'[PIpOBaHPIe TMOCTPOCHUS nepuoz{nqecxofx’l TaGJ’[I/ILIBI.

Pemenue 3agau. Haxoxnenue MOHCKyHXpHOﬁ MacCChI 1 KOJIMYECTBA BEIICCTBA.

CamocTosiTe1bHasi padoTa.
Pedepar: «buorpadus /1. . Menneneesa».

Tema 1.3.
CTpoeHue BelecTBa.

Copep:xanue yuedOHOro MaTepuajia

1

Honnasi xumuyeckasi cBsi3b. VloHHasI CBA3b KaK CBSI3b MEXy KaTHOHAMH
U QaHUOHAMH 3a CYET DJEKTPOCTATHYECKOro NpUTshkeHus. Kilaccupukanus HOHOB:
II0 COCTaBy, IO 3HAKy 3apsaa, MO HAIMYMIO THAPATHOH oOomouku. MoHHBIE
Kpuctajuimueckue  pemerkd. CBoifcTBa  BEIIECTB € HOHHBIM  THUIOM
KPUCTAJUTNYECKOH pereTKy.

KoBaneHTHasi XuMH4ecKas cBsi3b.MexaHN3M 00pa30BaHMs KOBAJICHTHOMN
cBsi3  (OOMEHHBIM M JOHOPHO-AaKLENTOPHBINA).  DJIEKTPOOTPHIATEIBHOCTS.
KoBanentHele nmomsipHas M HemojsipHas cBsi3u. CBoHCTBa  BELIECTB  C
MOJICKYJISIPHBIMH U aTOMHBIMU KPUCTAUTNYECKIMHU PEIICTKAMH.

MeTtanyeckasi cBsI3b. Meraumnyeckass KpUCTAUIMYECKasi pelleTka U
MeTaIIMYecKasi XUMUUecKas CBsi3b. OU3ndecKre CBOCTBa METAIIOB.
ArperaTHble COCTOSIHHSI BelIeCTBA M BOAOPOIHAsI CBfA3b. TBeproe, KHUaKoe U
razoo0pa3Hoe cocTosiHus BemecTB. llepexox BelecTBa M3 OJHOTO arperaTHOro
cocTosiHYA B ipyroe. BomoposHast cBsi3b.

Yucrteie BemecTBa M cMmecu.lloHstue o cmecw BemiecTB. [ OMOreHHBIE |
TETCPOrCHHBIC CMECH. CocTaB cMeceil: 00beMHas B MaccoBast J0JIK KOMIIOHEHTOB
CMECH, MacCoBas 10Ji HpHMCCCP’I.

Hducnepcubie cucremblllonstue o mucnepcuoit cucreme. ucnepcHas ¢asza u
nmucriepcroHHast cpena. Kmaccudukanus mucnepcHeix cucteM. [lonsitme o
KOJUTOMTHBIX CHCTEMaX.




IIpakTH4YecKne 3aHATHSA NPO(ECCHOHAILHON HANPABJIECHHOCTH.
« PoJib IMCTIEPCHBIX CHCTEM B CEJILCKOM XO3AHCTBE.
«McTHHHBIE pAaCTBOPHI U HX IPUMEHEHHE B CENBLCKOM X03AHCTBEY.

KonTpoabHas padora. « CTpoeHHE aTOMa H CTPOCHUE BEI[ECTBAY.

CamocrosiTe1bHasi padoTa.

3anoaHUTh TabNuIy: « THITBI XUMHUYECKOH CBSI3H».

Pegepar: «Kocmernueckue renm».

CocrtaButh cxemy: «KomonjHbIe CHCTEMBI B )KHBOM OpTraHH3ME.

Hammcats KOHCIIEKT: «rpy0OO0rCIIEpCHBIE CHCTEMBI HX KIacCH(UKalXs 1 UCTIOIb30BaHNE
B PO(eCCHOHANBHON eI TeTbHOCTH.
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Tema 1.4.
Bona. PacTBopsbl.
DJIEKTPOIHTHYECKAS
JHCCOIUAIAS

Copep:xanue yueOHOr0o MaTepuasa

1 Bona xak pactBopurens. PactBopumocts
BelecTs. HachlleHHbIE, HEHACBIILIEHHBI €, [IEPECHILIEHHBIEPACTBOPBI. 3aBHCUMOCTh
PacTBOPHMOCTH I'a30B, XKUIKOCTEH U TBEPJIbIX BEILECTB OT PA3IMYHBIX

(akTopoB.MaccoBast 107151 paCTBOPEHHOTO BEIICCTRA.

IpakTuyeckoe 3ansATHE MPOGecCHOHATHHOI HANPABJIEHHOCTH: « XUMHUIECKOE
BBIBETPHUBAHUC. BOI[OYMﬂF‘{eHI/Ie H €ro 3Ha4YCHUEC I ONITUMU3ALUN CCIIBCKO-
XO351HCTBEHHOT'O IPOU3BOICTBAY.

2 ONeKTpoNMTUYecKast — JMCCOLMALMs.  OJIEKTPOIUTHI M HEIEKTPOUTHL
DIEKTPOINTHIECK A AMCCOHAINN. MeXaHIH3MBIIEK TPOINTHISCKOH INCCOLHALIMH
JUTSL BELIECTB C PA3INYHBIMK THIIAMH XUMUYECKOH CBs3H. [ HApaTHpOBaHHbIE
HETH/IPaTHPOBAHHEIC HOHBI. CTENECHb 3JIEKTPOIUTHYECKON JUCCOINAIIHIL.
CunbHbIe 1 c1abble 91eKTPOoHThl. OCHOBHEIC TOJNIOXKCHUS TCOPUN
9JIEKTPOIMTUYECKOH Ucconraniu. KUCoTsl, OCHOBaHMUS M COJIM KaK
3JIEKTPOJIHTEL

IpakTHyeckoe 3aHsTHE MPOPECCHOHATBLHOI HANPABJIEHHOCTH
«IIpoLecchl MEKTPOTUTHIECKON AUCCOLUALINH B CEILCKOM XO3SIHCTBEY.
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CamocTosiTesIbHast padoTa. 8
Joxnan: «Bosa kak peareHT U Kak cpeja Il XUMUYECKHUX IIPOIIECCOBY.
Hoxkian: «CoBpeMeHHbIE METOIbI 00€33apaknBaHUs BOIBI».

Tema 1.5. Copep:xaHue y4eOHOT0 MaTepuaia 7
Kunacenpuranus 1 Kucaorbl 4 ux cBoiicTBa. KHCIOTHI KaK JIEKTPOIHUTHI, HX KITaCCH(UKAIIUS 2
HCOPraHUeCKUX 10 Pa3IMYHBIM NMPU3HAKaM. X UMHUYECKHE CBOMCTBA KHCIIOT B CBETE TEOPUHU
COeTMHEHUH 1 uxX EKTPOIUTHYECKOI anccornmarmu. OCHOBHBIE CIIOCOOBI TOTy4E€HHS KUCTIOTHI.

cBoiicTBa. 2 OcHoBaHuA U UX cBOMcTBA. OCHOBaHUS KaK EKTPOIIHTHI, NX KIacCHpUKAIHA

10 Pa3IMYHBIM NPU3HAKaM. XHUMHYECKUE CBOWCTBAa OCHOBAHUI B CBETE TCOPHH
ANEKTPOIUTHYECKOH Aucconmarii. OCHOBHBIE CITOCOOBI MOMYUYEHHS OCHOBAHUH.
3 Coun n ux cBoiicrBa. Coxn Kak meKTpoiuThl. Collu cpeiHue, KUCIbIE U
OCHOBHBIE. XMMHYECKU CBOWCTBA COJICH B CBETE TEOPUH HICKTPOIUTHUESCKON
nmucconuanui. CriocoOsl nomy4deHus conei. ['unponus coneit.
4 Oxcuapl u ux cBoiicrBa.CosicoOpasyromye 1 Hecoco0pa3yroLe OKCUIBL.
OcHoBHBbIE, aM(OTEPHBIEC M KUCIOTHBIE OKCUBL. 3aBHCUMOCTD XapaKTepa OKCHaa
OT CTEIICHU OKHUCIICHHs 00pa3yIoIIero ero Metamia. XuMHIecKiue CBONHCTBa
okcuoB. [lomydyeHne oKCHIOB.
JlaGopaTopHasi pa6ora licnbiTaHHe pacTBOPOB KUCIIOT, OCHOBAHHH U COJIEH 1
HH/INKATOPaMH
MpakTuyeckoe 3ansitne. XUMHYECKHE CBOMCTBA KUCIIOT U COJIEH. 2
KontponbHas padora. XuMudecKrue CBOMCTBA KUCIIOT, COJIEH N OCHOBAHUII». 2
CamocrosiTe1bHasi padoTa. 1
3amosHNUTh Tabmuiry: «OCHOBHBIC KJIACCHI HEOPTAaHWYECKHX BEIIECTBY.

Tema 1.6. CopepixaHue y4eOHOr0 MaTepuajia 10

1 Knaccudukanmsa xuMmdeckHx peaknuid. PeakumicoenuHeHHs, pa3ioKeHus, 2

XuMnyeckne peakuu

3aMeIeHns, oOMeHa. Karanmutinaeckue PpeaKIi. Oo6patumbie u
HeoOpaTuMblepeakiiu. [ OMOreHHbIE U reTepOreHHbICPEaKi. DK30TEPMUICCKUE U
9HIOTEPMHUYECKUE PEaKIHH. TepMOXMMUYECKUE YpaBHEHUSI.

2 OKHCJIUTETbHO-BOCCTAHOBHTEIbHbIE peaKnuu. CreneHb OKHCJICHUS.
OkuCIUTEIF W BOCCTaHOBJCHHE. BoccTaHOBHTENh W OKHCICHHE. Merton
9IIEKTPOHHOTOOAlIaHCaIISICOCTABICHUY PaBHEHUHOKH CITUTENIBHO -

3 BOCCTaHOBHTEJIbHBIX PEAKI[HI.
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Ckopoctb XuMHYecKUX peakuuii. [ToHATHE O CKOPOCTH XMMHUYECKHX PEaKLHU.
3aBUCUMOCTb CKOPOCTH XMMHUYECKHX PEaKUUil OT pa3InuHbIX (PaKTOPOB: MPHUPOJIBI
pearupyrioIuX BeHeCTB, HX KOHLEHTpAall{, TeMIepaTypbl, IIOBEpXHOCTH
4 CONPHUKOCHOBEHUS M UCHOJIb30BaHUS KaTalu3aTOPOB.
OfGpaTuMocTh XHUMHYecKHX peaknuii. OOpaTHMble W HEOOpPATUMBIC PEaKIHH.
XHUMHYECKOe PaBHOBECHE H CIIOCOOBI €T0 CMEIIEHHS.

JIaGopaTopHast pa0oTa.
TMoyyeHne KUCIOPO/Ia Pa3IoKeHIEM EPOKCHIA BOJOPO ia H(HITH) IepMaHraHaTa Kallus.

IpakTHyeckoe 3aHsITHE.
Pemenue 3amau: Brruncienne CKOpOCTH XUMUYECKOH PEAKIIMU U €€ 3aBUCHMOCTD OT
TEMIIEPATYPhI.

KonTpoabHas padoTa. « XUMHUYECKUE PEaKIHU».

CamocTosiTesibHasi padoTa.
OTBeTuTh Ha BOMPOCHI: «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIU»

CocTaBUTh KpOCCBOpA.: «HeOpFaHI/I‘ICCKaﬂ XUMHUA».

Tema 1.7.

MeTa/uibl 1 HEMETAJLIBI.

Copnep:kaHue y4e0HOT0 MaTepHajia

1 Mertamuibl.  OcoOCHHOCTH CTPOCHHsI aTOMOB W KpucTauioB. Dusndeckue
cBoiictBa MeraioB. Kiaccudukaiys MeETaioB MO pasIHYHBIM IPH3HAKAM.
XuMydyeckue CBOMCTBA METAUIOB. OJIEKTPOXMMUYECKUN psA  HampsDKEHUH
MeramioB. Meramnorepmus. O6mue crnocoObl monyuyeHust Metauio. IlonsTue o
2 METaJUTypIrUH.

HemeTtamibl.OcoOEHHOCTH CTPOEHUsST aTOMOB. Hemeransbl — mpocThie BelecTBa.
3aBHCUMOCTb CBOMCTB TaJIOr€HOB OT UX IIOJIOXKEHUSI B IEPUOANYECKON CHCTEME.
OKHCITUTENbHBIE U BOCCTAaHOBUTEIILHBIE CBOMCTBA HEMETAIUIOB B 3aBUCHMOCTH OT

UX TIOJIOKEHUS B PSIY EKTPOOTPULIATEIBHOCTH

IIpakTHyeckoe 3ansitme. Pemenune 3amad: «PacdeT 1o ypaBHEHMAM XUMHMYECKHX
peakuuii.

PacyeTsl 10 TEPMOXMMHYECKUM yPaBHEHUSM.

IIpakTH4yeckoe 3ansiTHE NMPO(ECCHOHAIbLHOM HANIPABJICHHOCTH:
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«PoJIb METAJIIBOB U CILIABOB B Hay4YHO- TEXHHUYCCKOM IIPOTPECCE».

KonTponbnas pabota. MeTtaisl, HEMETaJUIbL.

Paznen 2. Opranuyeckasi XHMHS

42

JIP 14,
JIP 15,
OK 2,0K
4, OK5

Tema 2.1.
OcHOBHBIE NOHATHS
OpPraHnu4yecKoil XuMuu
U TEOPHsI CTPOEHUS

OPraHn4eCKux COeTMHEHMH. 2

Copep:kaHue y4eGHOro MaTepuaJia

1

IIpenmer opranmmyeckass xumus. IIpuponHble, HCKYCCTBEHHBIE H
CHHTETUYECKHE OPTaHWIECKHE BEIIECTRA.

CpaBHEHHE OPraHMYECKUX BEIECTB C HEOPraHMYECKUMHU.

Teopus cTpoeHns oprannvecknux coexnHennii A. M. Byraeposa. OcHoBHbIE
TI0JIOXKEHUS TEOPUH XUMHUYECKOTO CTpoeHus. V3oMepust n u30Mepsl.
Xumuyeckue GopMysIsl 1 MOIETH MOJICKYN B OPraHUYECKON XHUMUH.
Kaaccupukauuss opranmveckux BemiecTB. Kiaccudukanust BemiecTs o
CTPOCHHUIO YIJIEPOJHOTO CKeJieTa W  HAIM4YMIO (DYyHKIMOHANBHBIX TpYIII.
I'omoutoru n romosorusi.

Hauana nomenkmarypst IUPAC.

Knaccuduxaruspeakiyii B OpraHuueckoi XHMHUH.

Knaccuduxauus peaxumii B OpraHu4ecKoit XHMHH.
Peaxtmumprcoennnenns. Peakimnormeruienns. Peakiun 3amemennst. Peakunu
H30MEpU3aIHN.

IIpakTHyeckoe 3aHsATHE.
CocraBiieHHE CTPYKTYpHBIX (GOpMyYIT BCE BHJIBI H30MEPHU
Pemenue 3agau: Onpenenenye Kiacca BEIECTBA 10 CTPYKTYPHOI (opmyie.

CamocTosiTeJ1bHAsA padoTa.
Joxman: «buorpadus A. M. bytieposa».

Tema 2.2.
Yr1eBo10pPOAbI U HX

NMPHUPOIHbIE HCTOYHUKH.

Copep:kaHue y4eGHOro MaTepuaJia

1

AJIKaHbl. AJIKaHBI: TOMOJIOTHYECKUN PsiJl, U30MEPHs 1 HOMEHKJIATypa ajJKaHOB.
XuUMHUYEeCKHEe CBOMCTBA alKaHOB (METaHa, STaHa): TOPEeHHUe, 3aMEIICHHE,
pasinokeHue, qeruapuposanue. [IpuMeHeHye ankaHoB Ha OCHOBE CBOMCTB.
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IIpakTH4yeckoe 3aHATHE.

CocraBieHue CTPYKTYPHBIX GOPMYII H30MEPOB alIKaHOB.

Pemmenne 3am1a4 Ha HAXOXKJICHHUE MOJEKYIAPHOH (hOPMYIIBI OPraHUYECKOIO
COCIUHCHMUS.

2| AJIKkeHbl. DTUIIEH, €T0 nosnyderne (IeruapupoBaHHEM JTaHa,
JIETIOJIMMEPU3ALIeN ONUATHIIEH]). [ OMOJIOTHYECKHH PsiI, K30MEpHS,
HOMEHKJIATypa aJKeHOB. XMMHYECKHE CBOMCTBA 3THIJIEHA. TOPEHHE,
KayecTBEHHBIE peakinu (00ecBeUurBane OPOMHOMN BOJIBI M PACTBOPA
MepMaHraHaTa Kajius), THApaTalus, noJuMepusanus. [IpuMeHeHue sTHieHa Ha
OCHOBE CBOWCTB.

IpakTuyeckoe 3ansiTue. CocTaBiIeHHE CTPYKTYPHBIX GOPMYIT H30MEPOB
AJIKCHOB.

3| luensr W kayyykd. [loHATHE O IMEHaX KaK YIIEBOIOPOJAX C IBYMS

Oyraauena-1,3 u uzonpeHa: obeclBeUnBaHUE OPOMHOIT BOJIBI M OIMMEPH3aLIUs
B Kay4dykH. HarypaipHblil 1 CHHTETHUECKHE KaydyKH. Pe3nna.

NBOMHBIMU  CBsi3saMU.  CoNpsDKeHHBIE  THEHBl. XUMHYECKHE CBOWCTBA

4| AIKMHBI. ALICTHIIEH. XuMHUYECKHE CBOICTBa areTHICHA: TOpeHue,
obecrBeunBaHre OpOMHOW BOJBI, HPHCOSAMHEHUH XJIOPOBOAOpOAA U
runpatanus. [IppMeHeHne aneTwieHa Ha OCHOBE CBOMCTB. MekiaccoBas
H30MEpHS C alIKaIHCHAMHU.

HpaKTuqecxoe 3aHsaTHe. Pemenue 3aJla4 Ha BbIBO XUMHUYCCKUX (bOpMyJ'I.

JlaGopaTopHnas padora. [losyueHue STHIICHA, alleTHIICHA U U3Y4ECHHUE UX
CBOWCTB.

5| Apenbl.benson. Xumunueckue cBoiicTBa OeH30/a: TOpEHME, peaKLUH
3amenieHus (rajJoreHupoBaHne, HUTpoBaHue). I[IpuMeHeHne GeH301a Ha OCHOBE
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CBOMCTB.

I[IpakTuyeckoe 3ansirue NpogeccHOHATBHOIN HANPABJIEHHOCTH:
«ApOMaTHYECKHE YIIIEBOAOPO/IbI KaK ChIPbE AJIS IPOM3BOJICTBA HECTUIIUIOBY.

6| TIpupoHEIii ras: cocTas, PUMEHEHHE B KAYECTBE TOTLTUBA.
Hedts. Cocras u nepepaborka nHedru. [leperonka nedru. Hedrenpomykre

KonrtpoasHas padora. «YrieBoJIopop»

CamocTrosiTeJbHas padoTa.

CocraButh cxemy: «IIpiMeHEHHE METaHa».

Pedepar: «HarypanbHblii 1 CHHTETHYSCKHI KaydyK. Pe3una».
CocraButs cxemy: «I[IpumeHenne 6eHzona».

Tema 2.3.
Kucnopoacoaep:xamme
OpraHuYecKne CoOeHHEHHUsI.

Conep:kaHue y4e0HOTo MaTepuasia

1| Cnuptsl. [TonydeHue staHoIa OPOKEHUEM TIIFOKO3bI U THIpaTALlMel ITUIICHA.
I'upokcuiibHast Tpymia Kak GyHKIHoHanbHas. [IOHATHE O TPEebHBIX
OJTHOATOMHBIX CIIHpTax. XUMHYECKUE CBOMCTBA ITaHOJIA: B3aUMOICHCTBUE C
HaTpueM, OOpa30BaHUE MPOCTBIX U CIOXHBIX 3(QHPOB, OKUCICHHE B
anpaerun. [IppMeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0
HOCJIECTBHS U MpeAynpexieHre. [ TMIepuH Kak npeacTaBuTelb
MHOT'0aTOMHBIX CIUPTOB. KadecTBeHHast peakiusi Ha MHOTOAaTOMHBIE CITUPTBI.
IIpumenenue rivuepuHa.

2| ®enos.dusnyueckue W XHUMHUUYECKUE CBOICTBa (eHona. B3aumuoe BimsHuE
aTOMOB B MoJIeKyJe (eHoJa: B3aUMOJCHCTBHE C THIPOKCHIOM HATpus U
a30THOM kucnoToi. [IpMeHeHne GpeHona Ha OCHOBE CBOCTB.

JlaGopaTopHas padora.
H3yueHue cBOMCTB CIUPTOB.
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3| Aasaeruastllonstue 00  anpaermpax.  AnplaerujaHas — pynma  Kak
¢ynkunoHanpHas. DopmanpierH;i M ero  CBOWMCTBA:  OKHCIEHHE B
COOTBETCTBYIONIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMH CITHPT.
IMonyyeHne  aubJETHIOB  OKHCICHHEM  COOTBETCTBYIOLIMX  CIIHPTOB.

IIpumenenue GopManbaeruia Ha OCHOBE €T0 CBOKCTB.

KapoonoBbie kuciaorsl. [lonstiue o kapOoHOBBIX KuciaoTax. KapbokcunbHas
rpynma kKaxk GyHKIHOHaIbHas. ['OMONIOrnueckuii psi| mpeneabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. [ToydeHne kapOOHOBBIX KUCTIOT
OKHCIICHUEM alIbJICTHI0B. XUMUYECKUE CBOWCTBA YKCYCHON KHUCIIOTHI: 00IHe
CBOWCTBA C MUHEPAIBbHBIMH KUCIIOTAMU U peakuus dTeprpukannu.
IIpuMeHeHne yKCYCHOI KUCIIOTHI Ha OCHOBE CBOMCTB. BhIciiue »upHble
KHCJIOTHI Ha MpUMepe NaIbMUTHHOBON M CTEapUHOBOM

JlaGopaTtopHas padora.
W3ydenue CBOWCTB KapOOHOBBIX KUCIIOT.

IIpakTUueckoe 3aHATHE.
PacueTsl 10 ypaBHEHUSIM XUMHUYECKUX PEaKLUH.

5| Cnoxkuable 3¢upbl u xkupbl. [lonydeHne CIOXHBIX 3(QUPOB peaknuen
srepuduxanmuu. Crnoxusle 3upsl B mpupoae, ux 3Hauenue. [IpumeneHue
CJIOKHBIX 3()MPOB HA OCHOBE CBOKCTB.

XKupsr kax cinoxube 3¢upsl. Kinaccudukanus »upoB. XUMAYIECKHE CBOICTBA

JKUPOB. THUAPOJIM3 U TUAPHUPOBAHUE KUAKUX KHUPOB. [IpumMeHeHue »XUpoB Ha
OCHOBE CBOWCTB. MbLia.

JlabopaTtopHasi pabora CpaBHEHHE CBOICTB pPacTBOPOB MbIIa M CTHPAIBHOTO
HOPOIIKA.

6| YraeBoabl.VrieBopl, uX KiaccHHKauus: MoOHOcaxapuibl  (Iiokosa,
¢bpykro3a), mucaxapuibl (caxaposa) M Hoaucaxapupl (Kpaxmai U HEJUII0I03a).
I'moko3a - BemiecTBO € JBOWCTBEHHO#H (YHKUMEH - anbIernaoCIupT.

XUMHYECKHE CBOWCTBA TJIIOKO3bI: OKHUCIICHHE B TJIFOKOHOBYKO  KHCJIOTY,

BOCCTAaHOBJICHUE B COp6I/IT, CIIMPTOBOC 6p0)KCHI/Ie. HpI/IMeHeHI/Ie TJIFOKO3bI Ha




OCHOBE CBOMWCTB.

3HayeHHe YIJICBOJOB B JKMBOIM MNpPUpPOJEC W B JKHU3HU 4YeloBeka. lloHATHE O
peaKIisIX NOJUKOHASHCAMU U THAPOJIHN3a Ha MPUMEpe B3aUMOIPEBPAILICHHN:
TJII0KO3a >moJicaxapu/.

HpaKTl/l'-[eCKOC 3ausTue. VccnenoBanue IIPOAYKTOB Ha HAJIMYHUEC Kpaxmalia.

KonTpoabnas padora. «CrnupTsl, albAeruipl, KaApOOHOBBIE KUCIOTHI».

CamocTosiTeJbHas padoTa.
Joknan: «DraHou: Benuyaiiiinee 6J1aro U CTpaIrHoe 370».
JloknaJ1; «aJKkoroyu3M U ero npoduiakTuka»

Tema 2.4.
A3zoTcoaep:kamme
OpraHuYecKue coeJHHEeHHUs .
IMosmmmepsl.

CopepikaHue y4e0HOT0 MaTepuaJa

[

Amunbl. [Tonsrue 06 amunax. AnudaTnyeckue aMuHbl, X KiacCU(UKALMS U
HOMEHKJIaTypa. AHHIMH, KaK opraHudeckoe ocHoBanue. [lomydeHue aHminHa
u3 HuTpoOeHs3ona. [IpuMeHenne aHUIMHA HA OCHOBE CBOMCTB.

I[IpakTuyeckoe 3aHsiTHE.
Pemienwue 3ana4; «Berurcienne Macc U 00beMOB Ta30B. (MpH H. y.)

2 | AMHHOKHCJIOTBI. AMHHOKHCIIOTBI Kak ampoTepHbie
() YHKIMOHATBHBIEOPraHHYeCKHECOeTUHeHH . X IMHIECKUECBONCTBA
AMUHOKHCIIOT: B3aUMOICHCTBHE co LICJIOYAMH,
KHCIOTaMH M Opyr ¢ zapyroMm (peakumst mosmkoHaeHcauun). [lentuanas
CBSI3b M TMOJUIENTH/bLI[pUMEHEHHEAMUHOKHCIIOT —Ha
OCHOBE CBOCTB.

3| Buojornyecku axkTHUBHbIe coeaMHeHusi. Buramubbl. Krnaccudukarus.

Buonoruueckast pons. ['opmonsl. JlekapcTa.

4| Beaxu.IlepBuuHas, BTOpUYHAS, TPETHUHASCTPYKTYPbl  O€JIKOB. XMMHUYECKHE

cBOiicTBa OEIKOB: TOpEHHE, [eHATypauus, THAPOJIU3, LBETHHIC PEAKIHU.
Buonornueckue GyHKIHHA OEIKOB.

HpaKanecxoe 3aHATHE npot[)eccnonanb}mii HalpaBJE€HHOCTH!
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«DUTOTOPMOHBI U CTUMYJIATOPBI POCTa».

5

Monumepyl.Bernku 1 mosucaxapuapl Kak OHOIOIMMEPEL.

IInactmaccel.  [lomyyeHne TONMMEPOB  peakuuedl  MONMMEpU3AUH U
MOJIMKOHJICHCALIMK. TepMOIIACTUYHBIE W TEPMOPEAKTHBHBIC ILIACTMACCHI.
IIpencraBuTeny miactmace.

Bomnokna, wux kmaccudukauus. Ilomyuenune  BosokoH.  OtaenbHbIC
MIPE/ICTABUTENN XUMHYECKUX BOJIOKOH.

IIpakTuyeckoe 3aHsiTHe NPO(ecCHOHATBHOH HAMPABJIEHHOCTH. 1
«BnusiHue Ha TIacTMAcCy M KaydyKd arpecCUBHBIX XUMHUUYECKHX (DaKTOPOB.
CamocTosiTebHAsA padoTa. 5
CooGmenne: «IlnacTMacchl- COBpEMEHHbIE KOHCTPYKIIMOHHBIE MaTePHAIIBI».
CocraBiienne KpoccBopia Ha TeMy «OpraHn4eckue BelecTBa.

JunddepenunpoBaHHblii 3a4eT. 2
Bcero 171
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3. YCJIOBUS PEAJIN3AIINU ITPOT'PAMMBI YYEBHOM
JUCHHUITJINHBI

3.1. TpeGoBanusi K  MHHHMAJIBLHOMY  MaTepHAJbHO-TEXHHYECKOMY
o0ecrnmeYyeHHuIo

Peanuzarus mporpaMMbl JUCHUIUTUHBI TpeOyeT HaIW4us y4dyeOHOTO KaOuHeTa
EcrecTBeHHOHAYYHBIX TUCIUIUIAH (XUMHUS), TaOOpaTOPHH

O6opynoBaHue y4eOHOro KaOMHETa XUMUHU:

- MOCaI0YHbIC MecTa 00yJaronuXxcs (10 KOJTHMYECTBY 00YYarOIIUXCs);

- pabouee MeCTO MpenoiaBaTes,

- KOMIUIEKT Yy4e€OHO-HArJISIAHBIX TOCOOMH, KOMIUIEKT TaOJHIl, KOMIUIEKT
XUMHUYECKUX PEAKTUBOB U J1a0OPATOPHOM MOCYIbI

3.2. UudopmanmoHHoe odecnieyeHne peaju3alu NporpaMmbl

[lepeueHp  pEeKOMEHAYEMBIX  Y4Y€OHBIX  HM3JaHHUI, HNHTepHET-pecypcos,
JOTIOTHUTENIbHON JIUTEPATYPHI.

3.2.1. OcHOBHBIE eYaTHbIE U3IAHUSA

1. T'abpuensa O.C. OctpoymoB U. I'. Xumus. : yuel.m1s mpodeccroHaIbHOTO
oOpasoBanusi. — M.: Akanemus, 2014

2. Tabpuensa O.C. OctpoymoB M. I'.  Xumwmsa.: yuel.qus mnpodeccuit u
creualbHOCTeN TexHuueckoro npodpuist. — M.: Akanemus, 2015

3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3IAHUS

1. 1. DnexkTpoHHBIA y4eOHUK: «XHUMHS 1 NpoPeccuil U cHelralbHOCTEN
TEXHUYECKOr0 U eCcTeCTBeHHO-HayuHoro npoduieil Epoxun 0. M. Kosanesa U.
b. 2020

3.2.3. /lonoJJHUTEeIbHbIE HCTOYHHKH

1. I'a6puensa O. C. Xumus 10 kmacc. bazoserit yposens, M.: JIpoda, 2011.

2. T'abpuensa O. C. Xumus 11 knacc. basossrit yposens, M.: JIpoda, 2011.

Humepnem-pecypcot:
Kristallikov. net — 3anuMarenpHass XUMuUs
Bestreferat.Ru — 6ank pedeparon
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUA YUEBHOM

JTACHATIIAHBI

KOHTpOHB N OHOCHKAa PpC3yJIbTaTOB OCBOCHHA AUCHUIIIMHBI

OCYIICCTBIACTCA

MpenoaaBaTeyieM B IPOLECCE M3YUYECHUs ITUCHUIUIAHBI, MPOBEACHUS MPAKTHUUYECKUX
3aHATUH, J1IA0OPATOPHBIX W KOHTPOJBHBIX pabdOT, TECTHPOBAHHS, a TaKXKe
BBITIOJTHEHUSI 00yUaIOIIUMUCS UWHANBUIYTBHBIX 3aIaHUHN, TPOCKTOB, UCCIICIOBAHUM.

Cooepircanue Xapaxmepucmuxka 0CHOBHBIX U008 0€AMENbHOCHU
00yuenus obyuarowezocs (Ha yposne yueonvlx oelucmeuil)
BaskHeiilme m /laBarhb omnpeneneHue u onepupoBaTh CIEIyIOIIUMU
XHMHIecKHe XUMUYECKUMU MOHATUSIMU: BEIIECTBO, XUMUYECKUN ITIEMEHT,

aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAs U MOJIEKYJIIpHast
MOHATHS

MaccChl, HOH, QJUIOTPONUs, H30TOIbI, XUMUYECKasl CBA3b,
AIEKTPOOTPULIATENBHOCT, BAJICHTHOCTB, CTEIIEHb
OKHCJIEHUS, MOJb, MOJISIpHAs Macca, MOJIAPHbIA 00beM
ra3oo00pa3HbIX BEIIECTB, BEIIECTBA MOJICKYISIPHOTO U
HEMOJICKYJISIDHOTO CTPOCHMS, PaCTBOPBI, BJIEKTPOJIUT U
HEBJICKTPOJINT, AIEKTPOJIUTHYECKAS JCCOLALINS,
OKUCJIUTEND u BOCCTaHOBHUTEIIb, OKHCJICHUE u
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BOCCTAHOBJICHHE, TEIUIOBOH  A(IEKT  peakiyd, CKOPOCTh
XMMHUYCCKON PpCaKIUM, KaTajiu3, XHMHYECKOC PaBHOBECHE,
YIICPOAHBIA CKeeT, (DyHKIHMOHAIbHAS TPYIa, H30MEPHS,
TOMOJIOTHS.

OcHOBHBIE
3aKOHBI XUMUH

m  DopmynupoBaTh 3aKOHBI COXPAHEHUSI MACChHI BEILIECTB
Y TIOCTOSIHCTBA COCTaBa BELIECTB.

m  YCTaHaBIUBAaTh NPUUYUHHO-CJICACTBEHHYIO CBSI3b
MEXKy COAEPHKAHUEM FTUX 3aKOHOB U HAIIMCAHUEM
XUMUYECKUX POPMYJ U ypaBHEHUH.

B YCTaHaBJIMBATh YBOJIONUOHHYIO CYIIHOCTb
MEH/IEJIEEBCKOM U COBPEMEHHOU (POPMYITUPOBOK
nepuoandeckoro 3akona /[.1. Menaeneena.

B OOBACHATH (PU3NYECKUI CMBICT CUMBOJIUKHI
MepUOINYECKON TaOIUITbI XUMUYECKuX 35emenToB [[. 1.
MenyeneeBa (HOMEpOB dJIEMEHTa, EPUOJIa, TPYIIIBI) U
YCTaHABJIMBATh IPUUYNHHO-CJICICTBEHHYIO CBA3b MEKIY
CTPOEHUEM aTOMa U 3aKOHOMEPHOCTIMHU U3MEHEHHUSI CBOMCTB
2JIEMEHTOB U 00pa30BaHHBIX UMU BEIIIECTB B MEpUOaX U
rpynmnax.

m  XapakTepu30BaTh JIEMEHTHI MAJIBIX M OOJBITUX
MIEPUOJIOB IO KX MOJ0KEHHUIO B IEPUOAUIECKON CUCTEME
JI.. Menpeneena.

OcHOBHBIE
TEOPUU XUMHUHI

m  YcCTaHaBIMBaTh 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
BEILIECTB OT CTPOEHUSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX
3JICMEHTOB.

m  XapaxkTepru30BaTh BAXKHEUIIINE TUMBI XUMAYECKHAX
CBSI3€l 1 OTHOCHTEIBHOCTD 3TOM THIOJIOTHH.

m  OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa M CTPOEHUS KPUCTAINIMYECKUX PEIIETOK.

m  DopMyaHMpOBaTh OCHOBHBIE MOJIOKEHUS TEOPUU
BJICKTPOJIUTHYECKON JTUCCOUMAILIMN U XapaKTEPU30BaTh B
CBETE 3TOM TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCAUHEHUM.

m  DopMynupoBaTh OCHOBHBIE TOJIOKEHUSI TEOPUU
XUMHUYECKOTO CTPOEHHUSI OPTaHUYECKUX COCIUHEHUN U
XapakTepU30BaTh B CBETE 3TON TEOPUH CBOMCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCJIMHCHUM.
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Baxueiinume
BellecTBa u
MaTepHuaJIbl

m  XapakTepu3oBaTb COCTaB, CTPOCHHUE, CBOMCTBA,
NOJIydeHUe W NMpUMeHeHHe BakHeWmmx mertawioB ( 1A u Il
A Tpynm, allOMUHHS, XKeJe3a, a B €CTECTBEHHO-HAyYHOM
npoduiie U HEKOTOPHIX d- 3JIEMEHTOB) M UX COCTUHCHHI.

m  XapakTepu3oBaTb COCTaB, CTPOCHUE, CBOMCTBA,
HOJyYeHHE M MpUMeHeHHe BakHedmmx HemeramuioB (VI
A, VIIA, VIA rpymm, a takxke a3ora u docdopa, yriiepoaa u
KPEMHHSI, BOJOPO/Ia) M UX COCTMHEHUH.

m  XapakTepu3oBaTh COCTaB, CTPOEHUE, CBOICTBA,
NoJIydeHHe ¥ TNPUMEHEHHWE  BaXHEUIIMX  KJIACCOB
yIJICBOJOPOOB  (aJKaHOB,  IMKJIOQJIKAHOB,  AQJKCHOB,
QJIKMHOB, AapeHOB) M HMX HauboJiee 3HAYUMBIX B
HAapOJTHOXO3SMICTBEHHOM IUIAHE MPEACTABUTEIICH.

m B aHaJOrM4yHOM KIIHOYE XapakTepU30BaATh BAKHEHUIIUX
npeacTaBUTeNneu JIpYyTUX KJIaCCOB OpraHUYECKUX
COCIMHEHUN: METAHOJ W 3TaHOJ, CJOXKHBIE 3(UPHI, KUPBHI,
MbIIa, anmpAeruabsl  (popManbIerua W - aneTalbACTH.),
KETOHBI (aIleTOH), KapOOHOBBIC KHUCIOTHI (YKCYCHasi KHCIIOTA,
JUISL  €CTECTBEHHO-HAYYHOTO  MpoQWist  MpeJcTaBUTENeH
APYTHX  KIACCOB  KHCJIOT), MOHOcaxapuabl (III0K03a),
aucaxapuabl  (caxaposa), mojucaxapuabl  (KpaxmMana |
1eJUTIJI034), aHWJIVH, AMUHOKHCJIOTHI, OeJkw,
UCKYCCTBEHHbIE M CHHTETHYECKHE BOJIOKHA, Kay4dyKH,

II1acTMacChI.

XuMHU4YeCKUuM
SI3BIK U
CHUMBOJINKA

m Ucnonw3oBath B yuyeOHOM U mpodeccuoHaIbHOM
NEATENbHOCTA XUMUUYECKUE TEPMUHBI U CUMBOJIHKY.

m  Ha3sbiBaTh M3y4YeHHBIE BELIESCTBA [0 TPUBUAJIBHOW WU
MEKIYHAPOJHOW HOMEHKIATYpE W OTpa)¥aTb COCTAB JTHUX
COEIMHEHUN C TOMOILbI0 XUMUYECKUX (POPMYI.

m  OrpaxaTb XHMHYECKHME IPOLECCHl € IOMOIIBIO
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
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XuMH4YecKue
peakuuu

m  OOBSCHATH CYINIHOCTh XHUMHYECKHX  IPOIECCOB.
KnaccudummpoBaTh XUMHUYECKHE PEAKIUU M0 Pa3IAYHBIM
NpU3HAKAM. YHCIYy H COCTaBy NPOJAYKTOB W PEarcHTOB,
TerioBoMy  3Qdekty, HampaBieHuio, ¢dasze, HaATUIHIO
KaTaan3aTopa, U3MEHEHHUIO CTENEHEH OKHCIICHUS SJIEMEHTOB,
00pa3yronux BeIecTBa.

m  YcTaHaBiIMBaTh MPU3HAKKM OOIIET0 W Pa3IMYHOTO B
TUIIOJIOTUM PEAKIUK IS HEOPraHWYECKOM M OpPraHu4ecKou
XHMHH,

m  KrnaccudunupoBaTh BemeCTBA W MPOIECCHI C TOUYKU
3peHUsT OKHCJICHUSI-BOCCTaHOBIICHUS. COCTaBISTh ypaBHEHUS

peakIMii C TOMOIILIO METOJIA AIEKTPOHHOTO OalaHca.

B OOBSCHUTH  3aBUCUMOCTb CKOPOCTH XHMHYECKOU
peakiuu U TIOJIOKEHUS XUMHUYECKOTO paBHOBECUS OT
pa3IUYHBIX (PAKTOPOB.

XUMHYECKUM
IKCIMEPUMEHT

B BBIIONHAT XMMHWYECKUH 3SKCIEPUMEHT B IIOJIHOM
COOTBETCTBHH C MTpaBUIaMu 0€30MMaCHOCTH.

m HaGmronate, GUKCUPOBATh U  OMHUCHIBATH PE3YIHTATHI
IIPOBEJICHHOTO SKCIIEPUMEHTA.

XuMmuueckas
uHopmauus

m  [[poBOAUTHE CAMOCTOSATEIBHBIM MOUCK XHUMHUYECKOU
UH(pOpPMAIMH C UCIIOJIb30BAHUEM PA3JINYHBIX UCTOYHUKOB
(Hay4HO-TIONYJISIPHBIX ~ M3JaHW, KOMIIBIOTEpPHBIX  0a3
JIaHHBIX, pecypcoB MHTepHeTa);

B HCIOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHH IS
00paboOTKH U Nepeaul XUMUYECKON HHPOPMALIMK U €€
IPEICTABJICHHUS B PA3IUYHBIX opMax.

Pacuyersl no
XUMHUYECKHM
dhopmyaam u
YPABHEHHUSAM

B YCTaHaBIMBATh 3aBUCUMOCTb MEXKY KAUECTBEHHOU U
KOJIMYECTBEHHOM CTOPOHAMH XHMHYECKHX OOBEKTOB W
MPOIIECCOB.

m Pemare pacueTHele 3aJaud MO  XUMHUYECKUM
dbopmysiaMm U YpaBHEHUSIM.

23



IMpopunsHoe u
npo¢ecCHOHAIBHO
3HAYUMOE
coaepiKaHue

B OOBIACHITH XUMHUUYECKHE SIBJICHHS, TIPOUCXOISAIITNE B
npupoje, ObITY U Ha TIPOU3BOJICTBE.

m  OnpenensiTe BO3BMOXHOCTH MPOTEKAHUS XUMUYECKUAX
NPEBPANICHUN B PA3TUYHBIX YCIOBHUSX.

m CoOnronath mpaBuia SKOJOTUYECKH TI'PaMOTHOIO
MOBEJICHHS B OKPYXKAIOIIEH cpeie.

m  OrneHuBaTh BIMSHUE XUMHUYECKOTO 3arps3HEHUS
OKpY Xalollel Cpellbl Ha OPraHu3M YeJIOBEKa U ApYyTHe
KUBbIE OPTaHU3MBI.

m CoOmomare mnpaBwia 0e30MacHOro oOpalieHus ¢
TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH, JTJA0OPATOPHBIM
000py/TI0BaHUEM.

m  ['OTOBUTH pacTBOPHI 3aIaHHON KOHLEHTpAIUU B OBITY
Y Ha TIPOU3BO/ICTBE.

m  KpuTudecku oleHUBaTh TOCTOBEPHOCTH XMMUYICCKOM
WH(GOpPMAIIHH, TOCTYNAIONIEH U3 Pa3HbIX UCTOYHUKOB.
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