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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI TIPEJMETA YIIB.10 XUMUA

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

Pabouas mporpamma mpenmera YIIB.10 Xumwus sBisieTcss 4acThio 00pa3oBaTelIbHON
nporpammel CIIO B cootBerctBuM ¢ PI'OC cpeanero obuiero oopazoanusi Ne 413 ¢ yyerom
tpeboBanuit  PI'OC CIIO mo cnemumanpHOocTH 35.02.06  TexHosorWsi TPOW3BOJACTBA H
nepepaboTKU CENbCKOX035HCTBEHHON MTPOIYKIINH,

1.2. MecTo mpeamMera B CTPYKTYype oOpa3oBartesibHOi nporpammsl CIIO:

Pabouas mporpamma npeamera YIIB.10 Xumust oTHOCUTCS K 0011e00pa3oBaTeIbHOMY
yueOHOMY UKy 00pa3oBaTesIbHOM MpOorpaMMbl CpellHero mpodeccuoHansHOro 00pa3oBaHus Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHMs C MOTYYCHHEM CPEIHEro 00Iero oOpa3oBaHus ¢ YI4ETOM
tpeboBanuit PI'OC CIIO no cnenuamsHocTH 35.02.06 TexHonoruss MNPOU3BOJACTBA U
nepepaboTKU CeNbCKOXO03UCTBEHHONW MPOIYKIMH. Y TIIyOJIE€HHBIA YPOBEHb OJTOTOBKH.

1.3. Pe3y.m>TaT1>1 OCBOCHHSA NpeamMera:

OcBoenue coaepxanus npeamera YIIB.10 Xumus obecrieunBaeT q0CTHXCHUE
00yJarouMMuUcs CIEAYIOIINX Pe3yIbTaTOB!
- B 4aCTH OCBOECHHUSA OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMBbI:

JIMYHOCTHBIX:

JIP 4) cdopMHpPOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKH U OOIIECTBEHHOW MPAaKTHKH, OCHOBAaHHOI'O HA AMAJOre KYIbTyp, a Takke
pa3nuuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B IMOJIUKYIbTYPHOM
MHUDE;

JIP 5) chopMHpOBaHHOCTHL OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBHH C
00I11€4eTOBEYECKUMH IIEHHOCTSAMU M HJleaJlaMi T'PaXJaHCKOro OOIIECTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOU JIEATEILHOCTH;

JIP 7) HaBBIKM COTPYTHUYECTBA CO CBEPCTHUKAMM, JETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBareiabHOM, OOIIECTBEHHO TMOJIE3HOU, YUEOHO-UCCIEA0BATEIbCKOM, TPOSKTHON U
JIpYrux BUAaX J€ATEIbHOCTH;

JIP 9) TOTOBHOCTH M CIMOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCJE CaMOOOpa30BaHHIO, Ha
NPOTSDKEHUM BCEW JKU3HU; CO3HATENbHOE OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCTICIIHON TPO(eCcCHOHATbEHON U 00IIIECTBEHHOM JESTEHHOCTH,

JIP 11) npunHsATHE M pealu3alyio LEHHOCTeH 370poBOoro M 0Oe30macHoro odpasa *KU3HHU,
NOTPEOHOCTH B (U3UYECKOM  CAaMOCOBEPILIEHCTBOBAaHMM,  3aHATUSX  CHOPTHBHO-
03/I0pOBUTEILHOM JAEATEIbHOCTBIO, HEMPUATHE BPEAHBIX IPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB;

JIP 13) oco3HanHBI BBIOOp Oyaymed mnpodeccu U BO3MOXKHOCTEH —peanu3aiuu
COOCTBEHHBIX XHU3HEHHBIX IUIAHOB; OTHOLIEHHE K MPO(ECCHOHAIBHON AESITETbHOCTU Kak
BO3MOXXHOCTH YYacTUs B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

JIP 14) chopmupoBaHHOCTH SKOJOTHYECKOTO MBIIIICHUS, TOHUMAHUSI BIMSHUS COIIMATBHO-
HKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLMAIbHON Cpe/ibl; MPUOOpETEHNE
OTMBITA FKOJIOTO-HANPABICHHON J€ATEIbHOCTH;

MetanpeamMeTHbIX (pPETyISTUBHBIE, TO3HABATEIbHBIE, KOMMYHUKATHBHBIE):

MP1) ymeHue camMoOCTOSITENIbHO OINpPEAeNsATh LENU JESTENIbHOCTH U COCTAaBIISTH IUIAHBI
JESATEIIBHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJISITh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI /ISl TOCTHKEHUS TIOCTaBJICHHBIX Lieel u
peanu3anuy IaHOB JeSITeNbHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETUH B PA3IMYHBIX CHTYAITUIX;



MP 2) ymeHue mpoayKTUBHO 0OOLIaThCsS M B3aUMOJCHCTBOBATH B MPOLIECCE COBMECTHOM
JEeSTEIbHOCTH, YUUTHIBATh MMO3ULIUHU APYTUX YUaCTHUKOB AESITENbHOCTH, 3PPEKTUBHO pa3pemiaTh
KOH(JINKTBI;

MP 3) BnaneHue HaBbIKAMH MTO3HABATEIILHON, Y4€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM
NeSITeIbHOCTH, HAaBBIKAMH  pas3pelieHust MpoOyieM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOOB PELICHUs MPAKTUYECKUX 3aJ1ad, IPUMEHEHUIO Pa3JIMYHBIX
METO/I0B II03HAHNUS;

MP 4)roToBHOCTB M CIIOCOOHOCTD K CAaMOCTOSTEIbHON HH(POPMAIIMOHHO-TT03HABATEIbHON
NeSITeIbHOCTH, BJIa/ICHUE HABBIKAMHU ITOJTyYeHHs He0OX0TMMON HH(POPMALIUKU U3 CIIOBapel pa3HbIX
TUIIOB, YMEHHE OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HH(POpMALUU, KPUTHUECKU
OLICHUBATh U UHTEPIPETUPOBATH HH(POPMAITHUIO, ITOTy4aeMYyIO U3 Pa3IMYHBIX HCTOYHHKOB;

MP 5)ymeHue wuCHOIB30BaTh cpeacTBa HHGOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TexHosoruil (nanee - IKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aL[MOHHBIX
3aja4 Cc coOmojieHueM TpeOOBaHHW JPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHns, MPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE€30MIaCHOCTH;

MP 7) yMeHue camMOCTOSITENIbHO OIICHHBATh U NMPUHHMATH PELICHUS, OMpPEIeSIIOINe
CTpaTEruio MOBEJEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

MP 9) BnaneHue HaBbIKAMU MO3HABATENIbHOHN pedIeKCHU KaK OCO3HAHHS COBEPIAeMbIX
JENCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, IPAHUIL] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEIbHBIX 33/1a4 U CPEICTB UX JOCTHKECHHUS.

OcBoeHMs pe3ysbTaTOB pealu3alliy IPOrpaMMbl BOCIIUTAHUSA .
OOyyaromuiics HayunTcs (peryJIsTUBHbIE YHMBepPCcaJbHbIe YUeOHbIe 1elCTBHUS):

YV Pl - camocTosTENnbHO ONpEnensaTh L€, 3aaBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OIIPENEIINTD, YTO LEIb JOCTUTHYTA,

YV P2 - oueHuBaTh BO3MOKHBIE MOCIEICTBUS JOCTUKEHUSI MOCTABICHHOW 1€ B
JESITEIbHOCTH, COOCTBEHHOW JKM3HM M JKM3HM OKpYXKAlOIIMX JIIOJe, OCHOBBIBasCh Ha
CO00pakeHUSIX ITUKU U MOPAJIH;

YV P3 - craButb u ¢opMmynupoBaTh COOCTBEHHBIE 3a/Jaud B 0Opa30oBaTeIbHOI
JESATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

VYV ]I P4 - oueHuBaTh pecypchl, B TOM UUCIE BPEMs U JIpyre HeMaTepHallbHbIE PECYPCHI,
HE00XO0IUMBIE /7S TOCTH)KEHUS TIOCTABICHHOM 11eNH;

YVJI PS5 - BeiOuparh MyTh JOCTHXKEHUS LENH, TUIAHUPOBATh PEIIEHUE MOCTaBIEHHBIX
3a/1a4, ONTUMHU3UPYSI MaTepUalIbHbIE 1 HEMAaTEPHAIIbHBIE 3aTPaThI;

YV P6 - opranuszoBbiBaTh 3(PPEKTUBHBIM MOHCK PECYpPCOB, HEOOXOAUMBIX JUIs
JIOCTHKEHUS TIOCTaBICHHOM 1IEIN;

YV P7 - conocTaBisTh NOJYYEHHBIN PE3YIbTAT NEATEIIBHOCTH C MOCTABIECHHOW 3apaHee
LETIBIO.

Ooyuaromuiicss HayuYuTcs (II03HABATeIbHbIE YHMBEPCAJbHbIE Y4eOHbIe 1eHCTBHSA):

YV 111 - uckatb U HaxoaUTh OOOOIIEHHBIE CIOCOOBI pEIIeHHUs 3a/1ady, B TOM YHUCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIN HH(POPMAIIMOHHBIN OUCK U CTABUTh HA €0 OCHOBE HOBbIE (yueOHbIE
Y TI03HABATEIIbHBIC) 3a/1a4H;

YV TI2 - KpuTU4eCKH OLIEHUBATh U MHTEPIPETUPOBATH HH(DOPMALIHIO C Pa3HBIX TO3UIIHM,
pacro3HaBaTh U GUKCHUPOBATH IPOTUBOPEUHs B HMH(POPMALIMOHHBIX UCTOUHUKAX;

YV 114 - HaxoauTh U NPUBOJNUTH KPUTHUYECKHE apPTyMEHTHI B OTHOLIEHUH ACUCTBUN U
CYKJIEHUU IPYTroro; CIOKOMHO ¥ pa3yMHO OTHOCUTBCS K KPUTHUYECKUM 3aMEYaHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXXJIEHUSI, pacCCMaTpUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHSI;

VYV 115 - BBIXOANTH 32 paMKH Y4eOHOTO IIPeAMETa M OCYIIECTBIIATD eJIeHAPABICHHBIN
MOUCK BO3MOYKHOCTEH JUIs IIUPOKOTO MEPEHOCA CPECTB U CIIOCOOO0B AEHCTBUS;

OOyvarommiics HayuyuTcss (KOMMYHHMKATHBHBIE YHHBepcajibHble  y4eOHbIe
aeficTBUsA):



YV K1- ocymecTBiasiTh AEIOBYH0O KOMMYHMKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3POCIBIMH (KaK BHYTPU OOpa30oBaTEIbHOW OpraHU3alluM, TaK W 3a €€ MpenaeaaMu), moaouparh
NapTHEPOB JUIA JETOBOH KOMMYHUKAIIMM MCXOIS W3 COOOpaXEHUH pe3yabTaTUBHOCTH
B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATHH;

YV] K2 - npu ocymiecTBIeHHH TPYINIOBOMH paboThl OBITh KaK PYKOBOAMTEIEM, TaK U
YIEHOM KOMaHJbl B Pa3HBIX POJSX (FeHepaTop HAeH, KPUTHK, UCIOJIHUTENb, BBHICTYIAOLIUH,
JKCIEPT U T.1.);

YV K3 - KoopaAuHUPOBATh U BBITIOJIHATE PAOOTY B YCIOBHSAX PEAIbHOTO, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

YV ]I K4- pazBepHyTO, JOTMYHO U TOYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOIB30BAHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

IpenmeTHbIX:

ITP 1) chopMupoBaHHOCTH CUCTEMBI 3HAHUK 00 OOLIMX XMMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUsX;

I[IP 2) cdopMuUpPOBaHHOCTb YMEHUN HCCIENOBaTh CBOICTBA HEOPraHUYECKUX H
OpPraHMYECKHUX BEIECTB, OOBIACHATh 3aKOHOMEPHOCTU IPOTEKaHHsI XUMHUYECKUX pEaKIHid,
IIPOrHO3MPOBATh BO3MOYKHOCTb UX OCYIIECTBIICHUS;

1P 3) BnageHne yMEHUSMHU BbIIBUIaTh TUIIOTE3bl HA OCHOBE 3HAHUH O COCTaBe, CTPOCHUN
BEIIECTBA U OCHOBHBIX XMMHUYECKHUX 3aKOHAX, MPOBEPATH UX SKCIIEPUMEHTAIBHO, POPMYIUPYS
LIeJIb UCCIIEI0BAHUS;

[1P 4) BnageHue MeTogaMu CaMOCTOSITENILHOTO IIJITAHUPOBAHUS U MPOBEICHUS XUMUYECKUX
9KCHEPUMEHTOB C COOJIIOZCHNUEM MpaBUl Oe30MacHOM paboThl ¢ BEIECTBAMU U J1a00OpaTOPHBIM
o0opynoBanuem; chOPMUPOBAHHOCTb YMEHHH OIMCAHMS, aHAIM3a M OLEHKU JIOCTOBEPHOCTH
IIOJIyYE€HHOT'O PE3yJIbTaTa;

I[P 5) chopmupoBaHHOCTH YMEHUW MPOTHO3UPOBATH, AHAITM3UPOBATH M OIICHUBATH C
HO3ULMN  HKOJIOTUUECKOM O0e30MacHOCTH MOCHEACTBHS OBITOBOW M NPOU3BOACTBEHHOM
JIeTeTLHOCTH YeJIOBEKa, CBSI3aHHOM ¢ TIepepabOTKOM BEIIECTB.

OcBoenue conep:xanus npeamera Xumus odecrnednBaeT J0CTHKEHUE
00y4aromMMHCH CJeAYOIMX Pe3yJIbTATOB pPealTn3alui NPOrpaMMbl BOCIIUTAHHUSA:

JIP3) Cobutroarommuii HOpMbI TPABONOPSIZIKA, CIEAYIOIINN HieanaM IpakJaHCKOTrO
oOrmiecTBa, odecrieueHust 6€30MacHOCTH, MPpaB U cBOOOA rpaxaaH Poccun. JlosuibHBIN K
YCTaHOBKAM U IIPOSIBJICHUSAM IPEACTaBUTENEH CYOKYIbTYp, OTINYAIONINN UX OT FPYMI C
JECTPYKTUBHBIM U JI€BUAHTHBIM MOBEJIEHUEM. [[eMOHCTPUPYIOIIMI HENPUATHE U
IpeynpexIaonuil COLNaIbHO OMAacCHOE MOBEJEHUE OKPYKAOIIUX.

JIP 9) Cobmroaromuii ¥ poraralIupyOIIHi MpaBwiia 3I0pPOBOTO U 0€3011aCHOTO
o0pasa XKHU3HH, CIOPTa; IPEAYIPEK AN JTHOO0 MPEOI0ICBAIOIINIA 3aBUCUMOCTH OT aJIKOTOJIS,
Ta6a1<a, IMCUXO0AKTUBHBIX BEIICCTB, a3apTHBIX UI'P U T.I. COXpaHﬂIOI]_[I/Iﬁ TMCUXOJIOTHYCCKYIO
YCTOI\/'I'-II/IBOCTI) B CUTYAaTUBHO CJIOKHBIX WUJIX CTPEMUTEIIBHO MCHAIOIINXCS CUTyaluAX.

JIP 10) 3aboTsmuiics 0 3aIUTe OKPYKAIOIIEH Cpeibl, COOCTBEHHOM U UyXKOii
0e30MacHOCTH, B TOM YHucIie HU(POBOH.

2. CTPYKTYPA U COAEP)KAHUE INPEIMETA
YIIB.10 XUMUA

2.1. O6bem npeamMeTa, BUABI Y4eOHOI padoThI

Bun yueOHOii padoThI O61bem yacoB




MaxkcuMajbHasi ydeOHasi HATPY3Ka 185

CamocrosiTesabHast padora (ne 6o1ee 20%)

Oobsi3aTenbHas yueOHAsi HAarpy3Ka

B TOM YHCJIC:

TEOPETHIECCKOE 00YyUCHHUE 97
71abopaTopHbIE 3aHATHS (€CIH TPETYCMOTPEHO) 18
MPAKTHYECKUE 3aHATUS (E€CITU MPETYCMOTPEHO) 70

KypcoBas pabota (IIpoeKT) (ecIH MpeIyCMOTPEHO)

KOHTPOJIBbHAs paboTa 2

Camocmosimenvhas paboma (mossko 0ist pabo4ux npocpamm

HpOMe)KyTO‘lHaH aTTeCTalus NPpOBOAUTCA B (l)opMe IK3ameHa




2.2. TemaTnuyeckuii mjiaH u cogep:xanve npeamera YIIB 10. Xumus

Yposensb O0bem yacoB YVJ Kon JIP
HaumeHoBanune Copep:xanue y4eOHOr0 MaTepHaJia, JIa00paTOPHbIe PA0OTHI M NPAKTHYECKHE OCBOCHUS pean3anuu
pasiesioB, TeM 3aHATHS, CAMOCTOSITeIbHAS Pa0oTa 00yUYaromMXcs. NPOrpaMmbl
BOCIIUTAHUA
1 2 3 4 5
Paznea . OO0uasi 1 HeOpraHM4ecKast XUMHSI. 90
Tema 1.1 Copep:xanue yueOHOT0 MaTepHaJia YpoBeHb 8
OcHOBHEIE OCBOCHHUS
MOHSATHS U OcHoBHbIEe MOHATHUSI XUMUH. BemectBo. AToM. Monekyna. XuMU4eCKHil 2JIeMEHT. 2 2 JIP11,JIP 14 MP 3, | JIP 3
3aKOHBI XUMHH Annotponus. IIpocTeie U cnoxHbIe BemecTBa. KauecTBEHHbIN U KONUYECTBEHHBII YV P2,VYIKI,
COCTaB BewlecTB. XHMHUYeckue 3Haku U (opmysbl. OTHOCHTENBHBIE aTOMHas U [1P2
MoJIeKysipHass Maccel. KosmdecTBo BemecTBa. BaneHTHOCTh. BaneHTHbIe
BO3MOKHOCTH aTOMOB.
OcHOBHbIE 3aKOHBI XMMMH.. 3aKOH COXpPAaHEHHS MacChl BEIIECTB. 3aKOH 2 2 JIP11,JIP 14 MP 5, | JIP 3
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYJISIPHOW CTPYKTYphl. 3akOH ABOraipo u YVYA P2, VYIKI,
CIIEZICTBUS UX HETO. T1P2
PacueTHbIe 3a1a9 Ha HAXOK/I€HHE OTHOCHTEILHOH MOJIEKYJISIPHOM MacChl,
OIIpeZieTIeHIE MacCOBOM TOJM XMMHUECKHX HIEMEHTOB B CIIOJKHOM BEIIECTBE.
IIpakTnyeckoe 3anaTHe 1 Xumuueckue GopMyIsl U pacueTs 10 HUM. 3 2 JIP7,MP 2, MP 9, JIP 3
YYAP4, YV K2,
YYAIL1,1IP3
IIpakTnyeckoe 3aHATHE 2 PacyeTs! 10 XUMHUUECKUM YPaBHEHHSIM 3 2 JIP7,MP 2, MP 9, JIP 3
YV P4, YYIAK2,
YYAITL1, TIP3
Tema 1.2 Copep:xaHue y4edOHOTro MaTepuasia VYpoBeHb 10
[epuoanueckuii OCBOCHUS
3aK0H U Mepuonnuecknii 3axkon .. MenneneeBa. Otkpoitue J.M. MenneneeBbiM 2 2 JIP11,JIP 14 MP 3, | JIP 3
nepuoauYecKast [Tepronnueckoro 3akona. [lepuoanmueckuii 3axkoH B  ¢opmyiauposke JI.U. MPO9, YV P2,
cucTEMA Menneneesa. YYIAKI, YYOI14,
XHMHYECKHX [epnoanyeckas Tabiuma XUMHYECKHUX 3JIEMEHTOB — Tpaduueckoe OoToOpakeHHe P2
anemenToB JIL.W. | mepuogmyeckoro 3akoHa. CTpYKTypa NEpHOJMIECKOI TaOIHIBI: HEPUOIbI (MaJIbIe U
MenpgeneeBa n Ooupiue), rpynnsl (rIaBHAs M TOO0YHAs).
CTpO€HHE aTOMA. Ctpoenue atoma u nepuoaudeckuii 3akon .M. MenaeneeBa. AToM — CllOKHas 2 2 JIP11,JIP 14 MP 3, | JIP 3

yacthna. Sapo (IpOTOHBI M HEHTPOHBI) M DJIEKTPOHHAs 000Jy04Ka. 30TOmBI
CrpoeHye DJJIEKTPOHHBIX O00O0JIOYEK AaTOMOB 3JIEMEHTOB MAUIBIX II€PUOJIOB.
OcoOEHHOCTH CTPOCHHMSI IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIMX

YYAP2,YVYIAKI,
P2




nepuoIoB (IepeXoaHbIX dIeMeHTOB). [loHsTHe 06 opOuTtansx. s-, p- u d-Opourainu.
OneKkTpoHHbIE KOHPUTIYpAIIMU aTOMOB XUMHYECKUX DJIEMEHTOB.

IpakTuyeckoe 3anaTHE 3 XapaKTEPUCTHUKA XUMHYECKUX DJICMECHTOB 3 2 JIP 7, MP 2, MP 9, JIP 3
YYAP4, VY K2,
YYAII1, TIP3
IIpakTuyeckoe 3aHaTHe 4 CocTaBlICHHE IICKTPOHHBIX (GOpMYI M rpadudecKux 3 2 JIP 7, MP 2, MP 9, JIP 3
CXEM aTOMOB U VYV P4, VVIK2,
YYAII1, TIP3
MOHOB XMMHYECKHX 3JIEMEHTOB.
IIpakTuyeckoe 3ansTue 5. MonenmpoBaHue IEPUOINICCKOI TaAOINIIBI SIIEMEHTOB. 3 2 JIP 7, MP 2, MP 9, JIP 3
YYAP4, VY K2,
YYAII1, TIP3
Tema 1.3 Conep:xanue yueOHOro MaTepuasa YpoBeHb 12
Crpoenue OCBOCHHS
BellecTBa Honnass xumuveckasi cBsi3b. KaTHOHBI, HX 00pa3oBaHNe U3 aTOMOB B pe3yJbTaTe 2 2 JIP 11, JIP 14, MP 9, | JIP 3, JIP 9, JIP 10
mporiecca OKUCICHU. AHHOHBI, X 00pa30BaHUE U3 aTOMOB B pe3ylbTaTe IpoIecca YYAP7, VYAKA4,
BOCCTaHOBJNEHUs. VIOHHAs CBSA3b, KaK CBA3b MEX]ly KATHOHAMU U aHUOHAMU 32 CYET VYV 114,TIP 2
3JIEKTPOCTATUYCCKOTO MpUTsKEeHUs. Kiaccuukaiuss HOHOB: MO COCTaBy, 3HAKY
3apsaaa, HaJWMYUIO TUAPATHOW 000704Ykd. VOHHBIC KPUCTAIUIMYSCKHE PEHICTKU.
CBolicTBa BEIIECTB C MIOHHBIM THUIIOM KPUCTAJUTMUECKOHN PEIIeTKH.
KoBajenTHass XumMu4deckasi CBsi3b. MexaHu3M 0Opa30BaHUs KOBAJICHTHOM CBS3H 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
(oOMeHHBIH W JTOHOPHO-AaKIIETITOPHBIHN). DIEKTPOOTpUIATENLHOCTh. KoBajeHTHEBIE MPO9, YYIP2,
MOJISIpHAsi U HemoJisipHasi cBs3U. KpaTHOCTh KOBaJIeHTHOM CBsI3U. MoJeKysipHble U YYAKA4, VY14,
aTOMHBIE KpUCTalInyeckue perieTkd. CBONCTBA BEIIECTB C MOJEKYJISIPHBIMU H TP 1
ATOMHBIMHU KPUCTAJUIMICCKUMH PEIICTKAMH.
Meranauyeckasi cBsi3b. MeTauinyeckass KpHUCTajUIMYecKass pelleTka u 2 2 JIP 11, JIP 14,MP 3, JIP 3, JIP 9, JIP 10
MeTaJUIMIecKass XuMHuIecKkas CBiI3b. Ou3ndeckue CBOMCTBA METAJIIOB. MP9, YYAP2,
YYAKL, YYII14,
TP 2
Boaopoanas cBsi3b. 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
TBepmoe, xuakoe W ra3zoo0pazHOe COCTOsHHWs BemiecTB. [lepexoa BemiecTBa u3 MPO9, YYIAP2,
OJHOTO arperaTHOro COCTOsIHUA B ipyroe. Bogopoanas YYAKL, YYII14,
CBSI3b. TIP 2
IIpakTuyeckoe 3aHsaTHE 6 PenieHne NOHHBIX ypaBHEHUH 3 2 JIP 7, MP 2, MP 9, JIP 3
YYAP4, YYIOK2,
YYOAII1, TIP3
IpakTnueckoe 3anaTHe 7 TUNbl XUMHUYECKUX CBS3EH 3 2 JIP 7, MP 2, MP 9, JIP 3

VY P4, VYIK2,
VYJIII1, TTP 3




Tema 1.4 Copep:xanue y4eOHOr0 MaTepHaJa YpoBens 6
Bona. OCBOCHHS
ArperarHeie Bona. PacrBophl. PacrBopenue. Boma xak pactBopurens. PactBopmmocTh 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
COCTOSTHUS BeriecTB. HacrlmeHHbIe, HEHACKHIIIEHHEIE, TIEPECHIIIEHHBIE PACTBOPHL. 3aBUCHMOCTD MP9, YYIAPS,
BeLLeCTB. PacTBOPUMOCTH Ta30B, KUAKOCTEH M TBEPABIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB. YYAKIL, YYOII5,
PacTBOpBI. MeTomp! onpecHeHHs BOIHL. ((hHU3NIecKre, XUMHIECKIE) IIP 3
ArperatHble COCTOSHHSA BEIIECTB U MX B3aHMHBIE ITEpexobpl. AMOP(HOE COCTOSHHE
BEIIECTBA M MaTEPHAJIOB.
IIpakTnyeckoe 3ansaTHe 8 PemeHne pacdeTHBIX 3a7a4 Ha  IPUTOTOBIICHUE 3 2 JIP7,MP 2, MP 9, JIP 3
PacTBOpOB. YV P4, VYVYIK2,
YYAIL1,1IP3
JlabopaTopHoe 3ausiTue 1 3 2 JP7,MP2, MP2, | JIP3
[IpuroToBnenue pacTBopa 3aJaHHON KOHIICHTPAIIUH. YYAPS, VYYIOK2,
YYI11,11P 4,
Tema 1.5 Copep:xaHue y4eOHOr0 MaTepHaJia YpoBeHb 2
JAucnepcHbie OCBOCHUS
CHCTEMBI. Hucnepchast ¢dasa W JUCHEPCHOHHAsl cpena. THIBl  TUCTIEPCHBIX CHUCTEM. 2 2 JIP 11, JIP 14 MP 3, | JIP 3,JIP 9, JIP 10
HUcTrunnbie I'pybomucniepcubie cuctemsl. Kommonnasrie cucteMbl. VICTHHHBIE PacTBOPHL. MPO, YV P2,
pPacTBOpHI. YYAKL YYOITS,
1P 2
Tema 1.6 Conepxanue yaeOHOro MaTepuana YpoBeHb 4
Teopus OCBOCHHS
3JIEKTPOJUTHYECK | DIeKTPOIUTHICCKAS JTMCCOITHAITHA. DNEKTPOIUTHI u HEDJIEKTPOJIUTEHIL. 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
oii Iucconuanun DNEeKTPOIUTHYECKAS TUCCOMALNs. MeXaHU3MBbI 3JIEKTPOIUTHYECKON JUCCOUALTU MPO9, YVIP2,
JUIsl BELECTB C PA3JIMYHBIMU TUIIAMM XUMHYECKOH CBs3U. ['mapaTupoBaHHbBIE U YV KL, VYA 114,
HEeTUApPaTUPOBaHHBIC HOHBI. CTETeHb NIEKTPONUTHUECKON qucconuarui. CUIbHbIE P 2
u cnalbele 37MeKTpoauTl. OCHOBHBIE IOJOXEHHS TEOPHUH 3JIEKTPOIUTUYECKOI
Juccormanui. KucnoTel, OCHOBaHMS M COJIM KaK 3JICKTPOJIUTHI.
IIpakTuyeckoe 3aunsitue 9 Pemenne ypaBHEHUH  OIEKTPOIMTUYECKOM 3 2 JIP7,MP 2, MP 9, JIP 3, JIP 9, JIP 10
JIUCCOITUALIH. YV P4, VVIK2,
YYAND1,1IP3
Tema 1.7 Conep:xanue yueOHOro MaTepuasia VYposeHb 10
XumMuyeckue OCBOCHHUS
peakuun Kaaccuduxauusa xumuyeckux peakumid. Peakuuu coeavHEHUs, pa3ioKeHUs, 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
3amenieHus, oomeHa. Karanmntuueckne peakiuu. OOparumble W HeoOpaTHMble MP 9, YV]I P 6,
peakuuu. ['OMOT€HHBIE U TETEPOreHHbIE pEaKIUH. OK30TEPMUYECKHE U YYAKIL, VYOI 5,
JHJIOTEpMHUYECKHE  peakuuu. TerumoBoil  3pQeKT XMMHYECKHX  PEaKIHid. Imp 2
TepMoxuMHUYIeCcKHe ypaBHEHHUS. .
OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHn OKHUCJICHHS. 2 2 JIP 11, JIP 14, MP 3, | JIP 3, JIP 9, JIP 10

Oxuciourenb W BOCCTaHOBJIEHHE. BoccTaHoBuTenb M OKuciaeHHe. Meron
JJIEKTPOHHOTO  OajaHca Ui COCTAaBICHUS  YPaBHEHHH  OKHUCIIUTEIBHO-
BOCCTAHOBHTEINIFHBIX PEAKIIHH.

MP9, YYIIP2,
VYKL, VY114,
TP 2




IIpakTuueckoe 3anaTue 10 CocraBieHue YypaBHEHHM OKUCIUTENIBHO — 3 2 JP7,MP2, MP9, | JIP3,JIP9,JIP 10
BOCCTAHOBUTE/IbHBIX pPEaKLUN YV P4, VYYIK2,
YYAII1,TIP 5
CkopocTh XUMHMYeCKUX peakuuii. [IoHATHE O CKOPOCTH XMMHYECKHX PEaKIHH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
3aBHCHMOCTH CKOPOCTH XUMHUYECKUX PEAKIHHA OT Pa3IMIHBIX (PaKTOPOB: MPHPOJIBI MPO9, YYOAP2,
pearupymomux BELIeCTB, HMX KOHLEHTPALMM, TEMIEPATypbl, IOBEPXHOCTH YVYIOKIL, YYOI14,
CONPUKOCHOBEHHMS U UCIOJIb30BAHUS KaTaIU3aTOPOB. IIP 2
OOpaTuMOCTh XMMHYeCKHX peakuuid. OOpaTHMble M HEOOpaTUMBIE PEAKIHH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
XuMHIUeCcKoe paBHOBECHE M CIIOCOOBI €r0 CMEIICHUS MP9, YVIAP2,
YVIKIL, VYOII4,
1P 2
Konrpoasnas padora 3 2 JPS5,YYAK3, VY | JIP 3
LYV P2,
Tema 1.8 Copep:xanue yyeOHOr0 MaTepHaJa YpoBeHb 12
Kunaccuduxanus OCBOCHHUSA
Heopranuveckux | Kucaorsl m mx cBoiicTBa. KHCIIOTBI KaK 3JIEKTPOJIMTHI, UX KIACCH(DUKANUA IO 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
COCIMHEHMIT M MX | pPa3fIUYHbIM MpPU3HAKaM. XHUMHYECKHE CBOMCTBA KHCIOT B CBETe TCOPHUHU MPO, YV P2,
CBOliCTBa 3JIEKTPOIUTUYECKON JUCCOLINAIIAH. OcobeHHOCTH B3aUMOJENUCTBUSA YVIOKI, YYOIIS5,
KOHIICHTPUPOBAHHOM CEpHOI M a30THOH KUCIIOT ¢ MeTaulaMi. OCHOBHBIE CITOCOOBI IIP 2
TIOJTY9ICHHUS KUCIIOTHI.
Coun 1 nx cBoiicTBa. Conu Kak 3JeKTpouThl. Coli cpeHre, KUCIBIC K OCHOBHBIC. 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
XHUMHUYECKH CBOMCTBA COJIEH B CBETE€ TEOPUHU DJIEKTPOIUTHUECKON IHCCOLMALIUU. MPO9, YVIP2,
Crioco0b1 osryueHus coie. ['maponus coneit. YYAKL YYOI14,
I1P 2
OcHoBaHus U UX cBoiicTBa. OCHOBaHMS KaK 3JICKTPOJIMTHI, UX KJIaCCUBHUKAIIHS 110 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
pa3IMuYHBIM IpU3HaKaM. XHMHYECKUE CBOMCTBA OCHOBAaHWII B CBETE€ TEOPUU MPO9, YV P2,
3JEKTPOJIUTUYECKOH  AuccolManuu. PasnokeHue HepacTBOPUMBIX B BOJE YYAKL, YYII14,
ocHoBaHui. OCHOBHBIC CIIOCOOBI MOJIYYCHUST OCHOBAHUIA. I1P 2
Oxcuapl W ux cBoiictBa. Cosleo0Opa3yroliue U HecoJeo0pa3yroInue OKCHIBL. 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
OcHoBHbBIE, aM(OTEPHBIC U KHCIOTHBIC OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHIA OT MPO9, YYIAP2,
CTETNIEHN OKHUCJICHHS 0Opa3yIolIero ero Merajia. XUMHUECKHe CBOMCTBA OKCHUIIOB. YYAKIL, YYIII4,
ITonyuyeHue okCua0B I1P 2
IIpakTnueckoe 3anaTue 11 CocraBneHue ypaBHEHUH THAPOIIN3a CONEN 3 2 JP7,MP2, MP9, | JIP3
YV P4, VVYIK2,
YYANIL1,1IP4
JlaGopaTopHoe 3ansiTne 2 llcnbiTaHWEe pacCTBOPOB MHIUKATOPAMHU. 3 2 JP7,MP2, MP2, | JIP3
YV P7T, YYIK3,
YYA L, TIP 4,
Tema 1.9 Copep:xanue y4eOHOro MaTepHaJia VYposeHb 10
Mertanibl OCBOCHHUS
Metanabl. OcOOEHHOCTH CTPOSHHS aTOMOB M KpUCTAINIOB. DU3NYECKHEe CBOHCTBA 2 2 JIP 11, JIP 14 MP 5, | JIP 3, JIP 9, JIP 10

MeTauioB. Kiaccupukaiyss METaJuIoB IO Pa3JIMYHBIM IPHU3HAKaM. XHUMHYECKHE

MP 9, VY] P 6,




CBOMCTBAa METaUIOB. OJEKTPOXUMHUYECKUH P HaOpsOHKEHUH  MeTaJuioB.
Merannorepmus.

O6umie  cnocoOBl  TONydeHHs  MeTauioB. [loHATHE O  METaUTyprHu.
[Mupomerammyprus, THAPOMETAILTYPTHS U JIeKTpoMeTauryprus. CIutaBel YepHBIE U
LIBETHBIE.

VYKL, VY114,
TP 2

IIpakTuyeckoe 3anaTHEe 12 OO6miue cBoiicTBa MeTa/IOB. B3aumopeicTaue 3 JIP7,MP 2, MP9, | JIP3
METaJUIOB C PACTBOPAMH KHCIIOT U COJIEH. YVAP4, YYOAK2,
YYAII1,TIP 4
IIpakTuyeckoe 3ansitue 13 OJNeMEHTBI- METaUTbl TJIABHBIX HOATPYINI 3 JP7,MP2, MP9, | JIP3
nepuoauaeckoii cucrems! J[.M1.Menznencera VYV P4, VVIK2,
YYJI12,TIP 4
IIpakTnuyeckoe 3ansitue 14 DJIeMEHTBI- METaJulbl MOOOYHBIX IOJATIPYIII 3 JP7,MP2, MP9, | JIP3
nepuoanueckoit cucremsl J[.11.Menaeneena YYAP4, YYIK2,
YYAII1,1IP 4
IIpakTuyeckoe 3ausaTHe 15 KauecTBeHHbIE peaKlii HA KATHOHBI 3 JP7,MP2, MP9, | JIP3
YYAP4, YYIK2,
YYAII1, TIP3
Tema 1.10 Copep:xanue yyeOHOr0 MaTepHaJia YpoBeHb
HemeTtanabl OCBOCHHS
OcobeHHOCTH CTpOeHHs aTOMOB. HemeTamsl — MpocThIe BelecTBa. 3aBHCUMOCTh 2 JIP 11, JIP 14 MP 5, | JIP 3, JIP 9, JIP 10
CBOJCTB rajoreHoB OT UX nosioxeHus B [lepuonnyeckoit cucteme. OKUCIUTENbHbBIE MP9, YV PG,
M BOCCTAHOBHUTEJbHBIC CBOMCTBA HEMETAIIOB B 3aBHCUMOCTH OT HX ITOJIOXKCHHUS B VVIKIL, YYIOII4,
PSAAY BJIEKTPOOTPHULIATEIHHOCTH. IIP 2
IIpakTuyeckoe 3anaTue 16 P-siemeHTts! V Tpynmel NepHOANYECKONW CHCTEMBI 3 JP7,MP2, MP9, | JIP3
.M .MengeneeBa (I[Toarpymma azora) YYAP4, VYIK2,
YYAII1, TIP3
IIpakTnyeckoe 3ansitue 17 P-snementsl |V rpynmel nepuOgHYecKOd CHCTEMBI 3 JP7,MP2, MP9, | JIP3
AN .Meunneneena (Iloarpynma yriaepoaa) YYAP4, YYIK2,
YYAII1, TIP3
IIpakTuyeckoe 3ansaTHe 18 KauecTBeHHbIE peaklui Ha aHUOHBI 3 JP5, MP2, MP9, | JIP3
YYAP4, YYIK2,
YYAII1, TIP3
Tema 1.11 Copep:xanue yuyeOHOI0 MaTepHaJa YpoBeHb
Xumus B ObITY OCBOCHHUS
Bopna. Yuctaume u moroutue cpeactra. IIJIK BpenHbix BemiecTs 2 JIP 4, JIP 5,JIP 9, JIP | JIP 3, JIP 9, JIP 10
13, MP 4, MP 7,
YYIAP6, YYIKI,
YYJOII5,1IP 5
IIpakTnueckoe 3anaTHe 19 Pemenuii pacueTHsIX 3a1a4 3 JP7,MP2, MP9, | JIP3
YYAP4, YYIOK2,
YYOAII1, TIP3
Tema 1.12 | O6001eH e 3HAHUI 0 00l M HEOPTAaHUYECKOW XUMUHU 2 JIP4,JIP5JIP 9,JIP | JIP 3

O0001eHne

13, MP 4, MP 5,MP




3HAHUH 1O oO0lIel
n Heoprannqeclcoﬁ
XMUMHUHU

7, VVIAP3,YY]
K1, VY2, TIP 5

Pazpgen 2 Opranuyeckass XUuMHus 95
Tema 2.1 Copep:xanue y4eOHOr0 MaTepHaJa YpoBeHb 7
OcHoBHBIE OCBOCHHUA
HOHSTHS Ipeamer oprannyeckoii xumun. Teopusi cTpoeHusi OpraHMYecKuX CoeIHHEeHHIA. 2 2 JP 11,JIP 14 MP 3, | JIP 3,JIP 9, JIP 10
opraHuteckon [IpupoaHble, MCKYCCTBEHHbIE M CHHTETHYECKHE OPTaHMYECKHE BEIEeCTBA. MPO9, VYJIP2,
XUMHH H T€OPHSL | Cpappenne opraHMUecKUX BEMIECTB C HEOPTaHUYECKUMH. VYKL, YYIII4,
CTPOCHH BanenTHOCTh. XHMHYECKOE CTPOEHHME KaK TMOpSIOK COEJMHEHHS AaTOMOB B P 1
OPTaHMMECKUX | yioneKy bl IO BATEHTHOCTH.
COeAMHEHNH OCHOBHBIE MOJIOKEHHS TEOPUHM XMMHUYECKOTO cTpoeHus A.ByTieposa. M3omepus u
n30Mepbl. XuMudeckue GopMyIIbl U MOJIETTH MOJIEKYJ B OPraHHYECKOH XUMHH.
Krnaccudukauus BemeCTB 1O CTPOSHUIO YIJIEPOJHOIO CKelleTa W  HAJIUYUI0
¢yHKIMOHATBHBIX TpynIl. ['omosoru u romosorus. Hayana Homenkiatypsl IUPAC.
Tema 2.2 Conep:xanue yue0OHOro MaTepuaja Yposensb 4
IIpenenbHblie OCBOCHUSA
YIJIEBOI0OPObI AJKaHBI: TOMOJIOTUYECKUH PsiJI, U30MEPHS 1 HOMEHKJIATypa alKaHOB. XUMUYECKHE 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
CBOWCTBa aJKaHOB (METaHa, »STaHa): TOPCHHE, 3aMeIICHHe, pa3JIOKCHUE, MPO9, YVIP2,
JneruspupoBanue. [IpumeHeHne ankaHOB Ha OCHOBE CBOMCTB. YYAKL YYOI14,
HuknonapaduHsl P 2
IIpakTnyeckoe 3anmarue 20 Msomepus U HOMEHKIATypa MpPEIENbHBIX 3 2 JP7,MP 2, MP9, | JIP 10
YIJIEBOIOPOIOB YV P4, VYVIK2,
YYANL,IPS
Tema 2.3 Copaep:xanue yueOHOT0 MaTepuaJia YpoBensb 16
HenpeaenbHble OCBOECHUS
YIJIEBOI0OPO/bI AJIKeHBI. DTUJICH, €ro MoJlyuyeHue (IEeruApUpOBaHUEM ITaHa, JETOoINMepUu3aluen 2 2 JIP 11, JIP 14,MP 3, | JIP 10
MONMUATHIIEHA). [ OMOJIOTHUECKHA psAll, W30MepHus, HOMEHKJIAaTypa ajKEHOB. MPO9, YYIAP2,
XuMHUeCKHe  CBOMCTBAa  DTHUJICHA: ropeHue, KaueCTBEHHbIE  peaKlUU YYIAKI, YYOI14,
(oGecuBeunBanne OPOMHOM BOJBI M pacTBOpa NEpMaHTaHaTa Kajus), TUApaTanus, P 2
nonuMepu3anys. IIpuMeHeHne STHiIeHa Ha OCHOBE CBOMCTB.
IIpakTnyeckoe 3anaTHe 21 V30Mepus 1 HOMEHKIIATypa aJKEHOB 3 2 JP7,MP 2, MP9, | JIP 10
YYAP4, YV K2,
YYANOL1LIPS
JlaGopaTopHoe 3ansitne 3 IlonydyeHue MeTaHa U 3TUIIEHA U U3yYEHHE CBOMCTB 3 2 JP7,MP 2, MP2, | JIP 10
YV P7T, YYIK3,
YYANOL TIPS
JuenoBbie yriaepogaopoabl [loHaTtne o nueHax Kak YII€BOJAOPOAAX C IBYMs 2 2 JIP 11, JIP 14 MP 3, | JIP 10
JBOMHBIMU cBsi3siMU. ConpsiKeHHbIEe JUeHbl. XUMHYecKne cBoiicTBa Oyrannena-1,3 MPO, YV P2,
M un3onpeHa: oOecuBednBaHWE OpOMHOM BOJABI M MOJMMEpHU3alUs B KaydyKH. YV KL, VYOI14,
HatypanbHblii 1 CUHTETHYECKHE KayuyKu. Pe3uHa. 1P 2




IIpakTnueckoe 3anaTue 22 Kayuayku. 3 2 JP7,MP 2, MP2, | JIP 10
YV P77, YYIK3,
YYAILIIP 5
IIpakTuyeckoe 3ansiTHe 23 30Mepust 1 HOMEHKJIATYpa JUEHOBBIX YTIIEBOAOPOIOB 3 2 JP7,MP 2, MP9, | JIP 10
YYA P4, YV K2,
YYAIIL,IIPS
AJKHMHBI. ATleTHIeH. XUMIYECKHe CBONCTBA alleTIICHa: TOpeHHe, 00eCIIBEUBAHHE 2 2 JIP 11, JIP 14,MP 3, | JIP 10
OpOMHOM BOIBI, TPHUCOSAWHEHHE XJIOPOBOAOpONA W TuapaTanus. l[IpuMeHeHHe MPO9, YYOAP2,
allETUJIEHA Ha OCHOBE CBOMCTB. MeEKKIIacCOBast U30MEPUS C AJIKATUEHAMM. YYIOKI1, YYOI14,
I1P 2
IIpakTuyeckoe 3anaTHEe 24 V30Mepus 1 HOMEHKJIATYpPa AJIKHHOB 3 2 JP7,MP2, MP9, | JIP3
YYAP4, YV K2,
YYAMILIPS
Tema 2.4 Copep:xanue yyeOHOr0 MaTepHaJia Yposenn 6
ApomaTuyeckne OCBOEHHUS
yriaeBoaopoiabl U | Apensnl. benson. Xumudyeckre CBOHCTBa OEH30Ja: TOPEHUE, PEAKIMK 3aMEIICHUS 2 2 JIP 11, JIP 14 MP 3, | JIP 9, JIP 10
€ro roMoJIoru (ranorenupoBaHue, HUTpoBaHue). IIpiMeHeHne 6eH30J1a Ha OCHOBE CBOMCTB. MPO9, YV P2,
YYOAK4, YV I14,
1P 2
TI'omousiorn Oensosia. Msomepus u HomeHkinaTypa. CsoictBa. IlomydeHume u 2 2 JIP 11, JIP 14 MP 3, | JIP 9,JIP 10
MIPUMEHEHHUE. MPO9, YVIP2,
YYOAK4, YV I14,
1P 2
IIpakTnuyeckoe 3anmaTHe 25  l3omepus U HOMEHKIAaTypa  apoMaTH4EeCKHX 3 2 JP 7, MP 2, MP 9, | JIP 3
YIJIEBOIOPOIOB YV P 4, YV K2,
YYAMIOL,IPS
Tema 2.5 Copep:xanue yuyeOHOI0 MaTepHaJa YpoBeHb 6
Ipupoanbie OCBOEHHUS
HCTOYHUKH [IpuponHslii ra3: cocTaB, IPUMEHEHNE B KQU€CTBE TOILJIMBA. 2 4 JIP 5, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
yI/1€eBO/I0PO0B Hedts. CoctaB u nepepadorka Hedtu. [leperonka nedru. Hedrenpoaykrsl. Kpekunr MPO9, YV P2,
HedrenpoaykToB. KaMeHHBIH yroms. YV KL, YYOIIL5,
1P 2
IIpakTnyeckoe 3ansiTue 26 XuUMUS YIIIEBOJOPOJHOTO CHIPhS M MOsI Oyaymias 3 2 JIP 7, MP 2, MP 9, | JIP 3, JIP 9, JIP 10
npodeccus YYIO P 4, YV K2,
YYANOL1L,IPS
Tema 2.6 Copep:xanue y4eOHOr0 MaTepHaJia YpoBensn 10
CnupThl U 0CBOCHMS
(penonbl [penenbHbie 0IHOATOMHBIE CHUPTHI. [loTyueHe STaHOIa OPOKSHUEM TIFOKO3BI 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10

W ruapaTanyeit sTuiaena. [ uapokcuibpHas rpymna kak GpyskunonansHast. [Tonsitue o
OpeJeNbHbIX  OJHOATOMHBIX  CIOUpTaX. XUMHUYECKHME CBOWCTBA  3TaHOJA:
B3aMMO/ICHICTBHE C HATPHEM, 0Opa30BaHNE MPOCTHIX U CIOKHBIX A(PHPOB, OKUCIICHUE
B anpierui. lIpuMeHeHme »TaHONA Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro
MOCJIEICTBHS U IPEIyNIPEKICHHUE.

MP9, YYJIP 5,
VYK 4, VY114,
TP 2




MHoroaroMHbI€ CIIMPTHI. FJ'II/IIIGPI/IH KaK MpeACTaBUTCIIb MHOT'OATOMHBIX CIITUPTOB.

JIP 11, JIP 14,MP 3,

JIP 3, JIP 9, JIP 10

KauecTBeHHast peakiys Ha MHOTOaTOMHbIe cIUPTHL. [IpuMeHeHue raunepuHa. MPO, YVIPS,
YYOAK4, YV I14,
IP 2
®enoapl. Om3nyeckne W XUMHYECKHE CBOWCTBa (eHona. B3amMHoe BmmsHUE 2 JIP 11, JIP 14, MP 3, | JIP 3, JIP 9, JIP 10
aTOMOB B MOJIEKyJle (peHONa: B3aUMOJICHCTBHE C THAPOKCHIOM HATPHUA U a30THOM MPO9, YYOAP2,
kucinoToi. [IpumeHerne GpeHoma Ha OCHOBE CBOCTB. YVYIOKIL, YYOI14,
IP 2
JlaGopaTopHoe 3anaTHe 4 CBoiicTBa ciupTOB. M3ydeHne pacCTBOPIMOCTH CIIMPTOB 3 JP7,MP2, MP2, |JIP9,JIP 10
B BOJZIE, OKUCJIEHHE CIIUPTOB Pa3IMYHOI0 CTPOEHHUSI XPOMOBOM CMECHIO YYAP7,YYOAK3,
YYANLIIP 5
IIpakTuyeckoe 3anaTue 27 M3omMepus 1 HOMEHKIIATypa CIUPTOB U (PEHOJIOB 3 JIP 7, MP 2, MP 9, | JIP 3
YV P 4, VY] K2,
YYAIILIIP 5
Tema 2.7 Copep:xanue yyeOHOr0 MaTepHaJa YpoBeHns
AJberuasl 1 OCBOCHUS
KETOHDI Aabaerunbl. Keronbl. [lonsaTre 00 anbaerunax u .KeToHaX. AJbACTHIHAS TPYIINa 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
Kak (QyHkmuoHambHas. @DopMamboerum W €r0  CBOWMCTBA:  OKHCICHHE B MPO9, YVIP4,
COOTBETCTBYIOIYIO KHUCJIOTY, BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIMHA CIHPT. YYAKL YYOI14,
[lomydenne ampAErHAOB M KETOHOB OKHCJIEHHEM COOTBETCTBYIOIIMX CIIMPTOB. P 2
[Tpumenenne GopMaibiernaa Ha OCHOBE €r0 CBOMCTB.
JladopaTopHoe 3ansitue 5 . OKucieHue coupTa B alblIerus 3 JP7,MP2, MP2, | JIP3
YYIAP7, YV K3,
YYAII1,10P S,
IIpakTnyeckoe 3anaTue 28 I3oMepusa 1 HOMEHKIIATYpa albAETHIOB U KETOHOB 3 JP 7, MP 2, MP 9, | JIP 3
YV P 4, YV K2,
YYAIIL,IIP 5
Tema 2.8 Conep:xanue yueOHOro MaTepuaja YpoBenb
KapGonoBbie OCBOEHMHS
KHCJI0ThI KapGonoBbie kuciaorbl. Ilonstrne o kapOoHOBBIX KucioTax. KapOokcumbHas 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
rpymnmna Kak ¢pyHKIHOHANbHAS. [ OMOIOTHUECKUH Psii IPeAeIbHBIX OJHOOCHOBHBIX MPO9, YYIP3,
KapOOHOBBIX KHCIOT. [TosyueHre KapOOHOBBIX KHCJIOT OKHCICHHEM allbJCTHJIOB. YYAKIL, YYIII4,
XUMHUUYECKHE CBOWCTBA YKCYCHOH KHCJIOTHI: OOIINE CBOHCTBa C MHHEPAaIbHBIMHU I1P 2
KUCIJIOTaMH M peakuust srepudukammu. [IpumeneHne ykcycHON KUCIOTH Ha OCHOBE
CBOWCTB. BhICcIINe JKUpHBIE KUCIOTHI HA IPUMEPE MaIbMHUTUHOBOM U CT€apUHOBOM
JlaGopaTopHoe 3anstue 6 IlomydyeHue ykcycHO#l kucnoTel. PacTBOopuMOCTB 3 JP7,MP 2, MP 2, | JIP 3,JIP 9, JIP 10
KapOOHOBBIX KUCIIOT B BoJie. B3anmopeiicTBie yKCyCHON KHCIOTHI ¢ METaJUIaMH YV P7T, YYIK3,
YYAIT1,1IP S,
IIpakTuyeckoe 3ansirme 29 CocraBieHHE CTPYKTYPHBIX (OpMYJT KapOOHOBBIX 3 JP7,MP2, MP9, | JIP3
KHCIIOT YYAPS, VYVYIOK2,
YYAIT1, TIP3
Tema 2.9 Conep:xanue yuedOHOro MaTepuaja YpoBenn

OCBOCHHUSA




Cnoxubie 3pupnr | Cnoxabie 3>¢pupbl M KHpbL. [lomydeHue CIOXHBIX 3(QHPOB  peakuuen 2 2 JIP 11, JIP 14MP 3, | JIP 3,JIP 9, JIP 10
M JKUPBI stepudukannu. CioxHble 3UPHI B IPUPOJIE, UX 3HaYeHHUE. [IprMeHeHUe CIIOKHBIX MPO, YV P2,
3(UpOB Ha OCHOBE CBOWCTB. YVIKIL, YVYOIIL5,
Kuper kak cmoxuble 3¢upsl. Kimaccupukamus kxupoB. XWMHYECKHE CBOWCTBA IIP 2
JKUPOB: THIPOIIN3 U TUAPUPOBAHUE KHUIKHUX KUPOB. [IpMeHEHNE )KUPOB HAa OCHOBE
CBOWCTB. Mbla.
JlaGopaTopHoe 3ansitue 7 CBoiicTBa JKHPOB 3 2 JP7,MP2, MP2, | JIP3,JIP9,JIP 10
YYIAP7, YV K3,
YYAIIL,1IP7
Tema 2.10 Copep:xaHue yueOHOT0 MaTepHaJia YpoBens 8
YrieBoasl. OCBOCHUSA
MoHocaxapuabl. YTICBOIb, HX KiaccHu(UKausa: MOHOcaxapuisl (TJIFOKO3a, 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
(dhpykro3a), nucaxapupl (caxapo3a) v MoJrcaxapHasl (Kpaxman U IeJUTI0I03a). MP 9, YY]I P 6,
I'mroxo3a — BEIIECTBO ¢ ABOHCTBEHHOU (hyHKIIMEH — albIeTUuIOCIHPT. XUMUUCCKUE YYAKL, YYIIIS,
CBOICTBA TJIIOKO3bI: OKUCIIEHHE B TIIFOKOHOBYIO KUCIIOTY, BOCCTAaHOBIIEHUE B COPOUT, IIP 2
cupToBOe OposkeHue. IIpuMeHeHue IIII0KO3bI HA OCHOBE CBOMCTB.
3HaueHHe YTIEeBOJOB B KMBOI MPUPOJE M XU3HU 4yenoBeka. [loHsTne 0 peakmusax
MOJIMKOHCHCAIIMY ¥ TUAPOJIN3a Ha IPUMEpE B3aUMOIIPEBpAIlEHHI: TTII0K03a —>
HOJMCcaxapu.
Jucaxapuabl 1 oJIucaxapuibl. (caxapo3a, KpaxmaJ LeJlJ110/1032) 2 2 JIP 11, JIP 14 MP 3, | JIP 3, JIP 9, JIP 10
[Momyuenne, pu3mdecKkue 1 XUMUIECKHUE CBOHCTBA, IPUMCHEHHE. MPO9, YVIP2,
YYAKIL, YYOII4,
1P 2
JlaGopaTopHoe 3ansitne 8 CBoiicTBa yriieBonoB. B3anMonaelicTBHe TIIOKO3BI C 3 2 JP7,MP 2, MP 2, | JIP 3,JIP 9, JIP 10
THIIPOKCHIOM MEJIH, PeaKIns «CepeOpsHOTo «3epKanay JleiicTBue aMMHavYHOTO YYAP7T,YVYIK3,
pacTBopa okcujia cepedpa Ha caxaposy. YYAIT1, 1P 5,
IIpakTuueckoe 3ausaTue 30 Yriepoasl. Pemenne 3anad. 3 2 JP7,MP2, MP9, | JIP3
YVYIAPS, YYIAK2,
YYAITL1,1IP 3
Tema 2.11 Conep:xanue yueOHOro MaTepuajia YpoBenb 14
A3oTcoaepikanme OCBOCHUS
OpraHuveckKue Hutpocoenunenusi. CTpoeHre W CHOCOOBI TMONYYEHHS HUTPOCOEIUHEHUH. 2 2 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
BelecTBa CBoicTBa HUTPOCOETMHEHUM. MPO9, YVIP2,
YV KL, VYOI14,
1P 2
Amunbl. [lorartue o0 amuHax. AnudaTHUECKUE aMUHBI, MX KIACCH(QHKANUI U 2 2 JIP 14,MP 3, MP 3, | JIP 3, JIP 9, JIP 10
HOMEHKJaTypa. AHWINH, KaK OpraHudeckoe ocHoBaHue. [lonyueHne aHuUIMHA W3 YVAP2 VYIKI,
HUTpoOeH3oua. [IpuMeHeHne aHWINHA Ha OCHOBE CBOWCTB. YVII14,11P2
AMMHOKHCIOTBI. AMHHOKHCIOTBI Kak  aM¢oTepHble U} yHKIHOHAJIbHbIE 2 2 JIP 14,MP 3, MP 9, | JIP 3, JIP 9, JIP 10

OpraHuyeckue coeIMHeHUsI. XMMHUYEeCKHEe CBOMCTBAa aAMUHOKHUCIIOT: B3aUMO/IeiCTBIE
CO INENOYaMHM, KHCIOTaMH M JPYr C JPYroM (peakius TOJUKOHICHCAINH).
TlenTuanas cBs3b ¥ nojunentubl. [lpuMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.

VY P6, YYIIKI,
VY] 4, TIP 2




Beaxu. benku B npupone. [lepBuunas, BropiuyHas, TpETUYHAs CTPYKTYPbI OSITKOB. 2 JIP 11, JIP 14MP 9, | JIP 3,JIP 9, JIP 10
XUMHUUECKUE CBOWCTBA OEJKOB: TOpPEHHE, ICHATYpAllMs, THIPOJIN3, IBETHHIC MP9, YYAP7,
peakmmu. bronornyeckue pyHKINN OSIKOB. YVYIOKIL, YYOI14,
IP 2
JlaGopatopHoe 3ansiTue 9 I[BeTHBIC peakunu Ha Oenku. JleHaTypanus Oernka. 3 JP7,MP2, MP2, | JIP3
YYIOAP7, YV K3,
YYAIT1,1IP S,
IIpakTuyeckoe 3ansaTne 31 CocraBneHne CTPYKTYPHBIX (POPMYIT a30TCOAEPIKAIINX 3 JP7,MP2, MP9, | JIP3
OpPTaHUYECKUX BEIICCTB VVIAPS, VVIK2,
YYAII1,1IP 3
Hyxaeunosbie kuciotsl. JTHK, PHK 2 JIP 11, JIP 14 MP 5, | JIP 3, JIP 9, JIP 10
MPO, YV P2,
YV KL, YYOII5,
1P 2
Tema 2.12 Copep:xanue yyeOHOr0 MaTepHaJa YpoBeHns
IHoaumepsl OCBOCHUS
IMoaumepsl. benku u momucaxapuabl Kak OHOMOTUMEPHI. 2 JIP 11, JIP 14 MP 7, | JIP 3, JIP 9, JIP 10
IInactmaccel.  IlosydeHue — monMMepoB — peakuuedl — MoJuMMepu3alud U MP 9, YV P 6,
MOJIMKOHACHCAUU. TepMOIUIaCTUYHBIE M TEPMOPEAKTHBHBIE  IJIACTMACCHI. YYAKL YYOI14,
IIpeacraBurenu niaacTMmacc. I1P 2
Bomnokna, nx kmaccudukanus. IToxyuenne BosnokoH. OTAenbHBIE TPEICTABUTENN
XMMHYECKHX BOJIOKOH.
Ipakrnueckoe 3anaTue 32 Bonokna. [Imactmacchl 3 JIP7,MP 2, MP 9, JIP 3, JIP 9, JIP 10
YYAP4, YV K2,
YYAM2,1IP5
Tema 2.13 Copep:xanue yuyeOHOI0 MaTepHaJa YpoBeHb
XuMHsl ¥ KU3Hb. OCBOECHUS
Xumusi u opranu3m denoBeka. JKupsl. YrieBoasl. benku. Butamunsl. [TumieBbie 3 JIP 11, JIP 14,MP 3, | JIP 3, JIP 9, JIP 10
100aBKH MP9, YYAPS,
YV K4, YYOTII2,
IP 1
IIpakTuueckoe 3ansatue 33 O3HaKOMIIEHHE C KOJUIEKIMEH yIOoOpeHHWd U 3 JIP7,MP 2, MP 9, JIP 3, JIP 9, JIP 10
MIECTUITUIOB, JICKAPCTBCHHBIX CPEJICTB, CPENICTB OBITOBOIM XUMHU YV P4, VVIK2,
YYANOL1L,IPS
IpakTnueckoe 3anaTHe 34 ['eHeTHUECKas CBSI3b OPTAaHUYECKUX COETUHEHUIN 3 JIP7,MP 2, MP 9, JIP 3
YV P4, VVYIK2,
YYANOL1L,IPS
IIpakTnueckoe 3anaTHe 35 PemieHue 3amau Ha HAXOXKAECHUE MOJIEKYJISIPHOM 3 JIP 7, MP 2, MP 9, JIP 3
(hopmyIBI BemecT YV P4, VVYIK2,
YYANOL,IPS
Tema 2.14 O06001menne 3HAHUI 10 XUMUH 3 JIP 4, JIP 5,JIP 9, JIP | JIP 3, JIP 9, JIP 10
O06o6eHne 13, MP 4, MP5, MP

3HAHUI 10 XUMHH




7, YYAP3, YV
K1, VVIIT1,IIP 5
Bcero
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1o xasxxcooii meme onucviéaemcs cooepaicanue yuedno2o mamepuana (8 OUOAKMuUYecKux eOUHUYax,), HaUMeHo8aHUus HeoOX00UMbIX 1AO0PAMOPHLIX
pabom, npakmuyecKux U UHbLX 3aHAMULL, 8 MOM YUCTIe KOHMPOIbHBIX pabom, a maxdice memamuKka CamMoCcmosmenbHol pabomol. YpoeeHs 0ceoeHus
NPOCMABIAemMcs HaNPOmMu8 OUOAKMU4eCcKux eOunuy (ommedeno 08yms 36e30oukamu). Eciu npedycmompeHul Kypcogvie npoekmol (pabomst) no
oucyuniure, npusooumcs ux memamura. Oovem uacos onpeoensiemcs no Kaxrcoou no3uyuu cmonoya 3 (ommeuero 36e3004KOlL).

ﬂﬂ}l Xapakmepucmuku ypoeHsa 0C60€HUA yll€6l-l020 mamepuaia ucCnoib3yromcsa cne()ylomue 0003HaueHuA:

1 — o3naxkomumenwvHwiil (60cnpoussedenue uHpopmayuu, y3Hagarue (pacnosnHasanue), 0OvIACHeHue paree U3y4eHHbIX 00beKmos, C8OUCMS U M.N.);

2 — penpoOYyKmMusHbliL (8bINOIHEHUE 0esIMEeNTbHOCMU N0 00PA3YY, UHCMPYKYUU UTU ROO PYKOBOOCHBEOM),

3 — npodyKmusHuwlll (camocmosmenbHoe NIAHUPOBAHUE U BbINOJHEHUE 0eSIMENTbHOCIU, peuleHue NPOOIEeMHbIX 3a0ay).



3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YIIB.10 XUMUSA
3.1. Mamepuanvno-mexuuueckoe obecneuenue
Peanuzamus nporpamMmsl IpeoiaraeT Hajluurne yueOHoro kabuHeTra « XuMus».
O6opynoBanue yaeOHOro kKabuHeTa M paboynx MecT KabuHeTa:
- [IOCa/I0YHbIE MECTa 0 YUCITy CTY/ICHTOB,
- pabouee MecTo IpenoaBaTelis,
- paboyasi U UHTEpaKTUBHAs JOCKa,
nepuoanueckas cucrema . . Menzeneesa,
KOMIUIEKT Y4eOHO-HAaIISIIHBIX TOCOOMit: « Mozenu aTOMOB AJisl COCTAaBICHUSI MOJIENEe MOJIEKYII CO
CTEPIKHSIMU Y,
TaOJIMLIBI U TTAKaThI;
KOJIJIEKIHsE 00pa31oB HeTH U HePTEnPOAYKTOB, KOJUIeKIUs «KaMeHHBIH yroib U MpOTyKIHs
KOKCOXMMMYECKOTO MPOU3BOACTBA»; KoyieKkus «llnactmaccs»; «MuHepasbl U TOPHBIE TOPOIBDY;
«YyryH u ctanby; «MeTaiuisl 1 cruaBbly; «HedTs 1 mpoayKThl nepepadboTkny; « TommmuBoy;
«Bonokna;
TexHuueckue cpeacTBa 00y4eHUs:
- MyJIbTUMEIUUHBINA IIPOEKTOP,
- KOMIIBIOTED,
- 9KpaH,
- UHTEpaKTUBHAS JIOCKa.
3.2. Hugpopmayuonnoe obecneuenue ooyuenus
Ilepeuens ucnonvzyemoix yueonvix uzoanuii, Hnmepnem-pecypcos, 00noinumenbvHoi
Jaumepamypul
OcHOBHbIE HCTOYHHUKH
1. Tabpuansan O.C., Octpoymona E.E., OctpoymoB WN.I'., CnankoB C.A. Xumus ans npodeccuit u
CHEIMAILHOCTEH €CTECTBEHHO-HAYYHOTO MPOdHIIs: yued. I CTy I, YIPEKIACHHUHN cpel. pod.
obpazoBanus / O.C.I'abpuanss, E.E. Octpoymosa, N.I'. OctpoymoB, C.A.Cnankos; noj
penakuueit O.C.I'abpuansana, — 4-e usn., crep. M : U3narensckuit ieHTp «Akagemusi».,2018 -
400c. | SBN 978-5-4468-6572-7
2. Tabpmansa O.C., Octpoymona E.E., Octpoymos W.I'., Cnaakos C.A. Xumus: MpaKTUKYM
yue0. mocobue I CTyA. yupexaeHuit cpes. npod. oopazoBanusi / O.C.I'abpusnsan, E.E.
Octpoymona, N.I'. Octpoymos, C.A.Cnaakos; o penaknueit O.C.I'abpuansiaa, — 6-¢ u3.,
crep. M : M3narenbckuit neHTp «Akanemusi».,2017 - 304c. ISBN 978-5-4468-4807-2

JlonoJIHUTeIbHbIE HCTOYHUKH:

3. Tabpmansu O.C., OctpoymoB U.I'. EcrectBo3Hanne. Xumusi: y4eO. IS CTY. YIPEKICHUN
cpen.npod. oopazopanust/ O.C. I'abpuansu, M.I.Octpoymos — M.: M3natenbckuit IEHTP «AKaIeMUsD»
2018.-240c. ISBN 978-5-4468-6501-7

DJIEKTPOHHBIE pecypchl:

4. http://www.xumuk.ru/ cBoOoaHbIi — (15.06.2021).
5. https://himija-online.ru/ cBoOoaHbIN — (15.06.2021).
6. http://www.hemi.nsu.ru/ cBoOoaHbIi — (15.06.2021).

7.becruaTHas ayekTpoHHas OuOnuorexka owiaiiH "ExmHOe OKHO jJocTyma K 00pa3oBaTelbHBIM
pecypcam. [Dnekrponnsiii pecypc] — Pexxum poctyma: http://window.edu.ru/

cBoboaHbIN — (3.06.2021).

8. denepanbHBIA MEHTP HHPOPMAIIMOHHO - 00pa3zoBaTebHBIX pecypcoB (PLIMOP) [DnekTpoHHBIH
pecypc] — Pexxum nocryma http://fcior.edu.ru/

cBoOoaHbIi — (3.06.2021).

9.9bC "lOpaiiT Pexxum nocryna: https://biblio-online.ru/

cBoboaubIi — (3.06.2021).
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4 XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTHU OBYYAIOIIIUXCA

Copep:xanue o0yueHus (pa3aesbl
NPOrpamMMmbl)

XapaKkTepHCTHKA OCHOBHBIX BH/IOB JesITeJIbHOCTH
o0yuamomuxcs (Ha ypoBHe y4eOHBbIX JelCcTBUI-
NnpeaIMeTHBIX)

DopMBbI M METOABI
OLICHKH

Tema 1.1 OcHOBHBIE IOHATHA U
3aKOHbI XUMHH

JlaBaThb onpeneseHue "
XAMUYECKUMH MOHATHSIMA XUMHU

OIIEPHPOBATH

DopMynIHpOBaTh 3aKOHBI COXPAaHEHHUSI MAacChl BEIIECTB H
MIOCTOSIHCTBA COCTaBa BEIIECTB. YCTAaHOBKA MPUYHHHO-
CIIEJICTBEHHON CBS3UM MEXK]y COAEp)KaHHEM ITHX 3aKOHOB U
HalMCcaHUEeM XUMHYECKUX (POPMYJI U YpaBHEHUI.

TecTupoBaHue;
Okcmpecc-ompoc.

[IpakTuueckoe 3anaTue
1,2

JlaBate  ompeneneHHss M ONEPUPOBAaTh  XUMHYECKUMU
MOHATHSIMU
Tema 1.2 Ilepuoanyeckuii 3aKoH
JaBatb OTpENeIeHUsT U ONEePUPOBAaTh  XUMHMYECKHMMH | TecTHpOBaHHE;
U NepHoiYecKasi cucreMa
MOHATHSAMH

XHMHYECKHX JIEMEHTOB
JA.A.MeHnpaeneeBa M cTpoeHue
aToma.

VcTaHaBIMBaTh 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEIICCTB
OT CTpPOCHHA AaTOMOB O6p33y}OH.[I/IX X XHUMHUYCCKHUX
JJICMCHTOB. XapaKTepI/ICTI/IKa BaKHCHUIITIX THUIIOB
XAMHUYECKUX CBI3eH M OTHOCUTEIHHOCTH 3TOM TUIIOJIOTHH.

YcTaHaBAMBATE SBONIOIUOHHYIO CYIIHOCTH MCHJEIICCBCKOM
U COBpEMEHHOI (OPMYNIMPOBOK NEPHOIUYECKOIO 3aKOHa
.M. Menneneera. OObscHeHHE (DHU3MYSCKOTO  CMBICHIA
CHMBOJIMKHU nepﬂounquKoﬁ Ta6J’II/IHLI XUMHNYECCKUX
anemenToB J.M.MenneneeBa (HOMEpOB dJI€MEHTa, TIEPUOJIA,
TPYNIIBI) M YCTaHOBKA IPUYMHHO-CIIEJCTBEHHON CBS3U
MEXIy CTPOEHHEM aToMa W 3aKOHOMEPHOCTSIMH M3MEHEHHS
CBOWCTB JJEMEHTOB M OOpa30BaHHBIX WMH BCIISCTB B
nepruoIax U rpymIax.

DKcnpecc-omnpoc.

[IpakTHueckoe 3aHsTHE
34,5

Tema 1.3
CrpoeHue BeliecTsa.

YcTaHaBIMBaTh 3aBUCHMOCTH CBOMCTB XMMUYECKUX BCIICCTB
OT CTpPOCHHA AaTOMOB 06pa3y10u_[1/1x X XHUMHUYCCKHUX
JJICMCHTOB. XapaKTepI/ICTI/IKa BaKHEHIIIMX THUIIOB
XAMUYECKUX CBSI3eH M OTHOCUTEIHHOCTH 3TOH TUIIOJIOTHH.

YcTaHaBIuBaTh 3aBUCUMOCTb MECKIAY KAueCTBEHHOU U
KOJIMYECTBEHHOM CTOpOHaMH XUMHUYECKUX O6'I)eKTOB u
npoiieccoB. PeleHne pacyeTHBIX 3a7ady MO XWMHYECKUM
dhopmynaMm 1 ypaBHEHUSIM

TecTupoBaHue;
DKcnpecc-omnpoc.

[IpakTuueckoe 3ansarue 6,
7

Tema 1.4 Boga. ArperatHbie

JlaBaTh ~ ompezeneHuss W ONEpUpoBaTh  XuMuueckumu | I[IpoBepounas pabora;
cocrosinus. PactBopsl
IIOHATUAMU
TecTupoBaHue;
DKcnpecc-onpoc.
[IpakTryeckoe 3andarue §,
nabopaTtopHoe 3aHsATHE |
Tema 1.5
OOBSICHATD XUMHMYECKHE fBIEHUSA, NpoHUcXomsmux B | TectupoBaHue;
JucnepcHble cucrembl. UcTHHHBIE
npupoJie, OBITY U Ha TPOM3BOICTBE.
pacTBOpbI Okcmpecc-ompoc.

Tema 1. 6 Teopus
31eKTPOTUTHIECKOMH
AUCCONMANHA

VYcTaHaBIMBaTh 3aBUCHMOCTDH CBOMCTB XMMUYSCKUX BCIICCTB
OT CTPOCHHA aTOMOB 06pa3y}0u11/1x X XHUMHUYCCKHUX
OJIECMCHTOB.

TectupoBanue;

Dkcempecc-omnpoc;




DopmynupoBaTh OCHOBHBIE  TOJIOXKEeHMs  TeopuH | lIpakTmdeckoe 3aHsATHE 9
9NEKTPOIUTUYECKON IUCCOLMAIMM U XapaKTepUCTHKA B
CBETE€ OTOH TEOpHUM CBOMCTB  OCHOBHBIX  KJIACCOB
HEOPTraHMYECKUX COCANHEHUH
Tema 1.7
JaBath  ompeneneHuss M onepupoBath — xumuueckumu | [IpoBepounas pabora;
XuMH4YecKHe peakuu
MOHSTUSIMU
TectupoBanue;
Hcnonb3oBath B y4eOHOH u mpodeccHoHaNbHON
DKcnpecc-omnpoc.
JIETEIPHOCTH ~ XMMUYECKHE TEPMHHBI U CHMBOJIUKY.

OTtpakaTh XHMHUYECKHE MPOIECCH C MOMOIIBI0 YPaBHECHHN
XUMUYECKUX PEAKIUI

OOBSACHATh 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH Peakuuy U
HOJIOXKEHHSI XHUMHYECKOTO PABHOBECHS OT PAa3IMYHBIX
(hakTOopoB

VYcraHaBauBaTh ~ 3aBUCUMOCTb MEXJAYy KaueCTBEHHOH H
KOHH‘ICCTBCHHOﬁ CTOpOHaMI/I XUMHUYCCKUX O6'I)GKTOB nu
MpoleccoB. PelieHne pacyeTHBIX 3a7ady MO XUMUYECKUM
dhopMyaaM U ypaBHCHUSIM

Kitaccuduimposars BeliecTBa M MPOLECCH ¢ TOYKH 3PEHHUS
OKHCIIeHHs-BOocCTaHOBNIeHHs.  CocTaBleHHE  ypaBHEHUIA
peakiuii ¢ MOMOIIBIO METOA 3NEKTPOHHOTO OajaHca.

[IpakTryeckoe 3aHATHE
10

Tema 1.8. Knaccuduxanus
HEOPraHMYeCcKHX COeIMHEHUH U

HX CBOWiCTBA

,HaBaTI) OIpCACIICHNUA U ONEprUpoOBaATH XUMHYCCKHUMHU

IIOHATUAMU

TectupoBanue;
DKcnpecc-ompoc.

[IpakTuueckoe
3aHsaTuel 1,
TabopaTopHOE 3aHATHE 2

Tema 1.9 Meranabl

XapakTepu3oBaTh COCTaB, CTPOCHHUE, CBOWCTB, IOJIyYESHHUS U
npuMeHeHns1 BaxkHedmmx wmetawioB (IA w II A rpymm,
AIIOMUHUS, KeJie3a, a B €CTECTBEHHO-HAyYHOM Tpoduie u
HEKOTOPHIX d-3JIEMEHTOB) M UX COCTUHEHUI.

[Tposepounas pabora;
TecTupoBaHue;

DKcnpecc-omnpoc.
[IpakTryeckoe 3aHATHE
12,13,14,15

Tema 1.10 HemeTaabl

JlaBate  ompeneneHuss W omepupoBaTh  xuMmu4yeckumu | I[IpoBepounas paboTa;
MOHATHSMH
TectupoBanue;
DKcnpecc-omnpoc.
[IpakTuueckoe
3aHsTHel6,17.18
Tema 1.11. Xumus B ObITY
OOBSICHATD XMUMHUYECKHE SIBICHMS, Mpoucxoasmux B | [IpoBepounas pabora;
npupone, ObiTy u Ha npomsBoiacTBe. OrmpexnerneHue

BO3MOXXHOCTEH MPOTEKAaHUsI XUMHUYECKUX IMpeBpallleHudl B
pa3u4HbIX yCnoBUsAX. COOIOJCHNE MPAaBIII SKOJIOTUICCKU
TPaMOTHOTO TIOBEACHUS B OKPY)KAIOIIEH cpee.

OHGHI/IBaTB BIINSTHUC XUMHUYECKOTO 3arpA3HCHUA
OKPY’KaIOIIEeH CPe/Ibl HA OPIaHU3M YCJIOBEKA U APYTHE KUBBIC
opranu3mbl. CoOuoieHne TpaBuil 6€30MacHOTO OOpaIeHs
C TOPHOYMMH W TOKCUYHBIMHU BECIIECTBAMU, Ha60paTOpHBIM
000pyIOBaHUEM.

TecTupoBaHue;
Okcmpecc-omnpoc.

[IpakTryeckoe 3aHATHE
19

Tema 1.12

O0o00menne 3HAHUH O 00MIIEel 1

HeOpraHu4ecKoil XuMHuu

VYMenue JAaBaThb OMPCACIICHNUEC U ONICPUPOBATH XUMUYCCKUMHU
IHOHATUAMU

[IpoBepounas pabora;




Tema 2.1
OCHOBHBIE NOHATHS
OPraHNYeCcKoil XUMHH U TeOPHsl
CTPOEHUs OPTAHNYECKUX
coeTHHEHMI

JlaBate  ompeneneHWss W ONEPHPOBATh  XUMHYCCKHMU
MOHSATUSIMH
DopMynupoBaTh OCHOBHBIE  TOJIOKEHHUS  TEOPHUH

XUMHUYCCKOI0 CTPOCHHA OpPTraHUYCCKUX COCIUHECHUM U
XapaKTEepuCTUKa B CBETC 3TOM TCOpUU CBOICTB OCHOBHBIX
KJIaCCOB OPraHU4YCCKUX COG,HI/IHGHI/IIZ

IIpoBoauts CaMOCTOSITENIbHBIA ~ TOUCK  XMMHUYECKOM
nH(pOpMALMK C HCIOIB30BAHHEM PA3IWYHBIX HCTOYHHKOB
(HayJHO-TIONMYNSAPHBIX ~ M3TAHWH, KOMIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHETA).

IIpoBepounas paboTa,

Tema 2.2
IpenesabHbIe YriieBO0POIbI

JlaBaTh  ompepeNeHWs M ONEPUPOBATH  XUMHUYECKUMHU

IIOHATUAMH

YcTaHaBAMBaTh 3aBUCHMOCTB CBOMCTB XUMHUYECKUX BEIIECTB
OT CTpPOEHHS aTOMOB OOpa3ylOUMX HMX XUMHUYECKUX
3JIEMEHTOB. XapakTepuCTHUKA BAYKHEHUIINX THIIOB
XMMHMYECKUX CBSI3E€H U OTHOCUTEIBHOCTU 3TOM TUIIOJNIOTHH.

HaspiBaTh  M3y4eHHBIE BelIeCTBA IO TPHUBHAJIBHON WIN
MEXIyHapOJHOW HOMEHKJIAType U OTPakeHHE COCTaBa ITHX
COCIMHEHUH C MOMOIIBIO XUMUUECKHX (HOPMYIL.

[IpakTuueckoe 3anaTue
20

[IpoBepounas paboTa;

Tema 2.3
HenpenenabHble yIaeBOI0POABI

I[aBaTL OIpCACIICHUA W ONCPpHUPOBATH
IIOHATUAMU

XUMHYCCKHUMHU

YcTaHaBIMBaTh 3aBHCHMOCTH CBOMCTB XMMHUYECKUX BCIICCTB
OT CTpPOCHHA ATOMOB O6p33y}OH_[I/IX X XHUMHUYCCKHUX
JJICMCHTOB. XapaKTepI/ICTI/IKa BaKHCHUIITIX THUIIOB
XUMHUUYECKHUX CBSA3EH U OTHOCUTEIHLHOCTH 3TOM TUIIOJIOTHH.

Ha3piBaTe u3ydeHHBIE BeIIeCTBA 110 TPUBHANBHOM wWIH
MEXIyHapOJHOW HOMEHKJIAType U OTPakeHHE COCTaBa ITHX
COEJIMHEHUH ¢ TIOMOITHI0 XUMHUYECKUX (POPMYIL.

[IpoBoauTs CaMOCTOSITEJIbHBIM ~ ITOMCK  XUMHYECKOH
MHPOPMALIMK C WCIOJBb30BAHUEM Pa3IMYHBIX HCTOYHHKOB
(HayJHO-TIOMYNSAPHBIX ~ W3HAHWH, KOMIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHETA).

ITpoBepounas pabora;
TecTupoBaHue;
DKcnpecc-ompoc.

[IpakTHueckoe 3aHsTHE
21,22,23,24

Jlaboparopnoe 3ausTHE 3

Tema 2.4
ApomMaTHyecKHe yriieBoI0pPoabl 1
€ro roMoJIoru

XapaKTepI/IBOBaTL COCTaB, CTPOCHUE, CBOI>'ICTBa, NOJIYUCHUS U
MNPpUMEHCHUA BaKHEHIIIMX KJIACCOB YriieBoaopoaoB (aJ'IKaHOB,
IMHUKJIOAJIKaHOB, aJIKCHOB, aJIKMHOB, apeHOB) U uX Haubolee

TecTupoBaHue;

DKcnpecc-omnpoc.

3HAYUMBIX B HapOJHOXO035IHCTBEHHOM niane | [IpakTudeckoe 3aHATHE
MpeICTaBUTENEH. 25

Tema 2.5

TecTupoBaHue;
IIpupoaHbIie HCTOYHHKH
YIJ1eBOJI0POA0B [IpoBoauThb CaMOCTOSITEIbHBIA ~ MOMCK ~ XMMHYECKOH | DKcmpecc-ompoc.
I/IHq)OpMa[H/H/I C HCIOJIB30BAHUEM PpPa3IMYHbIX HCTOYHHUKOB
N IIpakTHueckoe 3aHsATHE

(HaydHO-TIONMYNAPHBIX ~ M3AAHMH, KOMIBIOTEPHBIX  0a3 26
JTaHHBIX, pecypcoB MHTepHETa).

Tema 2.6

CnupThl 4 (peHoJIbI

Has3Banne wu3ydeHHBIX BEIIECTB [0 TPUBHUAIBHOMW WU
MEX/IyHapOJHOM HOMEHKJIAType U OTPaKEHUE COCTaBa 3TUX
COEIMHEHUH C MOMOIIBI0 XUMHIECKUX (POopMYyI.

[IpoBepounas paboTa;
DKcnpecc-onpoc.

IIpakTudeckoe 3anarue
27 naboparopHoe
3aHATHE 4

Tema 2.7
AJIbIEeruabl 1 KeTOHDbI

VYMenue AaBaThb ONPCACIICHUC U ONICPUPOBATH XUMUYCCKUMU
IHOHATUAMU

HpaKTI/I‘IeCKOG 3aHATUC

28 naboparopnas padbora
5




AHaJIOTHYHAS XapaKTEPUCTUKA BAKHCHIIMX TPEACTABUTEIICH
JPYTHUX KIIACCOB OPraHUYCCKUX COCTUHCHUI: METaHOJa U
3TaHOJIA, CJOXHBIX J(PHUPOB, KHUPOB, MBLI, AIbJICTUIOB
(bopmanperuIoB M aleTanbJIeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCJIOT (YKCYCHOM KHCIIOTBI, U €CTECTBEHHO-
HAYYHOTO TNPOQUIS TPEACTABUTEICH IPYTHX KIIACCOB
KHCJIOT),  MOHOCaxapuioB  (TJIFOKO3BI),  JHCAaxXaphaoB
(caxapo3sl), MOJNHCaXapuIoB (Kpaxmajia W IIeJUTIOJIO3EI),
aHWJIMHA, AMHHOKHUCIIOT, OEJIKOB, HWCKYCCTBEHHBIX H
CHHTETUYECKUX BOJIOKOH, Kay4IyKOB, IJIACTMACC

TectupoBaHue;

Dkcnpecc-omnpoc.

Tema 2.8
KapGoHoBbIe KHCJIOTHI

AHanoruvHasi XapakTepUCTHKa BOKHEHILINX MPeCcTaBUTENEH
JPYTUX KJIACCOB OPraHMYECKUX COCAMHCHUI: MeTaHona M
9TaHONa, CIIOXHBIX 3(UPOB, KUPOB, MBUI, AIbICTHIOB
(bopmanperuIoB M aleTanbJeruaa), KeTOHOB (aleToHa),
KapOOHOBBIX KUCJIOT (YKCYCHOM KHCIIOTBI, Ul €CTECTBEHHO-
HAYYHOTO TPO(HIS TPEACTABUTEICH JPYTUX KIIACCOB
KHCIIOT),  MOHOcaxapunoB  (TJIIOKO3bI),  JHcaxapujoB
(caxapo3ssl), monMcaxapusoB (Kpaxmajia M IEJUTIOJIO3bI),
aHWIMHA, aMHUHOKHUCJIOT, OCJIKOB, HCKYCCTBCHHBIX U
CHHTETUYECKUX BOJIOKOH, Kay4YyKOB, IJIACTMACC

Hazpanue HN3YYCHHBIX BCHICCTB IO TpHBHaJ'ILHOfI nim
MemnyHaponHoﬁ HOMCHKJIATYPC U OTPAKCHUC COCTaBa DTUX
COCI[I/IHGHI/Iﬁ C IOMOIIIBIO XUMHUYECKHNX (I)OpMyJ'I.

[IpoBepounas paboTa;
Okcmpecc-ompoc.

[IpakTuueckoe 3anaTue
29 naboparopHoe
3aHATHE O

Tema 2.9
CaoxHbIe 3QUPBHI U JKMPbI

AHanornvHasi XapakTepUCTUKA BOKHEHIINX MpeCTaBUTENEH
JPYTUX KJIACCOB OPraHMYECKUX COCAMHEHHUI: MeTaHola Hu
9TaHOJIA, CJOXHBIX J(PHUPOB, KHUPOB, MBLI, AIbJICTHUIOB
(opManbaeruoB M aneTajgbAerkaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCJIOT (YKCYCHOW KHCIIOTHI, U €CTECTBEHHO-
HAYYHOTO TMPO(GHIS TPEACTABUTEICH IPYTHX KIIACCOB
KHCIIOT),  MOHOcCaxapuIoB  (TJIOKO3bI),  JHcaxapujoB
(caxapo3ssl), monHcaxapuJoB (Kpaxmajia M IEJUTIOJIO3bI),
aHWJIMHA, AMHHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

[IpoBoauTs CaMOCTOSITEILHBIM ~ TOMCK ~ XHMHYECKOM
HHPOPMALIMU C WCIIONB30BAHHEM PA3IMYHBIX HCTOYHHKOB
(HayJHO-TIOMYNSAPHBIX ~ W3HAHWH, KOMIBIOTEPHBIX  0a3
JIaHHBIX, pecypcoB MHTepHeTa).

ITpoBepounas pabora;
TecTupoBaHue;

JlaboparopHoe 3ausitue 7

Tema 2.10 YrieBoasl.

AHayorn4Has XapakTepUCTHKa BaKHEHIIINX MpeICTaBUTeIeH
JPYTUX KIJIACCOB OPraHMYECKUX COEJMHEHUI: MeTaHoua |
9TaHONa, CIOXHBIX 3(UPOB, KUPOB, MbUI, AaIbICTHIOB
(bopManpaeruIOB W aleTanbJernaa), KETOHOB (alleToHa),
KapOOHOBBIX KHCJIOT (YKCYCHOM KHCJIOTBI, JUIsi €CTECTBEHHO-
HaydyHOTO TpoduiIs IpeACTaBHTENeH JPYrHX KIaccoB
KUCJIOT), ~ MOHOCaxapumoB  (TJIIOKO3bI),  JAWUCAXapHIOB
(caxapossl), ToJMcaxapuaoB (KpaxMaja W LEJUTIOI03bI),
AQHWIMHA, AMHMHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX H
CHUHTETHYECKUX BOJIOKOH, Kay4yKOB, IIJIACTMACC

[IpoBoauts CaAMOCTOSITEJIbHBIM ~ IIOMCK  XMMHWYECKOH
MHPOPMALMK C WCIIOJIB30BAaHHEM PA3IWYHBIX HCTOYHHKOB
(HaydHO-TIONYNSAPHBIX ~ M3AAaHMH, KOMIBIOTEPHBIX  0a3
JTaHHBIX, pecypcoB MHTepHETa).

IIpoBepouHas paboTa;
TectupoBanue;

IIpakTudeckoe 3anatue
30 nabopaTopHoe
3aHATHE §

Tema 2.11
A3oTcomep:Kaliie OpraHnyecKue
BellecTBa

AHaJIOTHYHAS XapaKTEPUCTUKA BAKHCHIIMX IPEACTABUTEIICH
JIPYTHX KIIACCOB OPraHWUYECKHUX COCIMHEHHI: METaHOJa U
9TaHOJIA, CJOXHBIX O(PHPOB, XUPOB, MBLI, AIbICTHIOB
(dbopmanperuIoB ¥ aleTanbIeruaa), KETOHOB (aleToHa),

IIpoBepounas paboTa;

TectupoBaHnue;




KapOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTBI, [JIsl €CTECTBEHHO-
HAy4yHOTO MpoQuisl IpeACTaBHTENECH JPYrHX KIaccoB
KUCJIOT), ~ MOHOCaxapuaoB  (IJIIOKO3bI),  JAWUCAXapHIOB
(caxapo3sl), moyMcaxapuaoB (KpaxMaia W LEJUTIOJI03bI),
aHWIMHA, AaMHMHOKHUCIIOT, OEJIKOB, HWCKYCCTBEHHBIX H
CHUHTETHUYECKUX BOJIOKOH, Kay4dyKOB, [IacCTMacC

IIpoBoauts CaMOCTOSITENIbHBIA ~ NOUCK  XMMHUYECKOM
nH(pOpMALMK C HCIOIB30BAHMEM PA3IWYHBIX HCTOYHHKOB
(HayJHO-TIONMYNSAPHBIX ~ M3HAHWH, KOMIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHETA).

IIpakTHueckoe 3aHsATHE
31 naboparopHoe
3aHsITHE 9

Tema 2.12
oaumepsl

XapakTepu30BaTh ~ BaXHEHIINX TIpEeICTaBUTENCH: OCJKH,
UCKYCCTBEHHBIX ¥ CHHTCTHYECKHX BOJOKOH, KaydyKH,
I1aCTMACCHI

TecTupoBaHue;

[IpakTuueckoe 3anaTue
32,33

Tema 2.13
XuMHS U JKU3HD.

[IpoBoauth CaMOCTOSITEJIBHBIM  IIOMCK  XMMMYECKOH
nH(oOpMalMK C HUCIOJIB30BAHHEM PA3JIUYHBIX HCTOYHHKOB
(Hay4HO-TIONMYJSAPHBIX ~ HM3AHUH, KOMIBIOTEPHBIX  0a3
JITaHHBIX, pecypcoB MHTepHeTa).

TectupoBanue;

[pakTryeckoe 3aHsATHE
34,35

Tema 2.14
O000menne 3SHAHUK 10 XUMHH

VYmenue AaBaThb ONPECACICHUC U ONICPUPOBATH XUMUYCCKUMU
IIOHATUAMU

IIpoBepounas paboTa;




