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1. OBILIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHON YYESHOM JUCIUATLINHBI

1.1. MecTO IMCUMINVIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHOM
NMpPOrpaMMbI:

Vueonas mucoumiamaa OV]I.12 Xumus SBJISICTCS O0S3aTCIBHOM YaCThIO
o0meo0pa3oBaTeabHOr0  IIMKJIAa OCHOBHOW  00pa3oBaTeNbHON NpOrpaMMbl B
cootBeTcTBUM ¢ I'OC CIIO cnenunansHocT 31.02.01 JIeueOHoe neno.

1.2. Heab u ni1aHupyemMble pe3yJibTAThI OCBOEHUS TUCHUIJINHBI:

1.2.1. Heab o01eodpazoBaTe bHOM TN CIUTIIHHBI
Henp auctummunasl OY /.12 Xumus: chopmMupoBatrh y 00ydarolmuxcsi 3HAaHUS

U yYMEHHS B O0O0JaCTH XHMHUHU, HABBIKM HUX TMPUMEHEHUS B MPAKTUYCCKOU
npodeccuoHaIbHOU 1eATETbHOCTH.

1.2.2. Ilnanupyemble pe3yJabTaThbl OCBOCHUSI 001HIC00pa30BaTENbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMEET Mpu hopMupoBaHuu U pazsutun OK



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pPe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJIMHBI

Oo0mue

I[I/ICIII/IHJII/IHapHBIe.

OK 01. Beibupath
CIIOCOOBI peLIeHUS
3agad
podeccnoHaAIbHO T
NeATeIILHOCTH
PUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

OK 02.0OBmaneune
YHUBEPCATHHBIMHU
y4eOHBIMU
[MO3HABATENLHBIMU
MENCTBUSIMU:

B yvactu TpymoBoro BocnutaHus:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOU JIEATEIHLHOCTH
TEXHOJOTHYECKON U COLUATIBHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATb,
TJIAHUPOBATh M CAMOCTOSATEIHLHO BBITIOJIHSTH
TaKylo JIeATebHOCTb;

HMHTEPEC K pa3Iu4HbIM cepam
pohecCHOHANTBHOM JIeATETLHOCTH,

a) 0a30BBIE JIOTHYECKHE JIEHCTBUS:
CaMOCTOSTEIIBHO (POPMYTUPOBATH U
aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTPHUBATh €€
BCECTOPOHHE;

YCTaHABJIUBATh CYIICCTBCHHBIN PU3HAK WIIN
OCHOBAHUS I CPABHCHHSI, KJTACCU(UKAITUN U
0000111eHM;

OTIPEICIIATH SN JCATCIILHOCTH, 33/1aBaTh
MapaMeTpsl U KPUTEPUHU UX JIOCTHIKCHHS,
BBISBJISATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBJICHUSX;

BHOCHUTbH KOPPCKTHUBBI B JICATCIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCJCACTBHI NCATCIbHOCTH,
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TTPU
pElIeHUH KU3HEHHBIX MPoOIEM

6) 0a30BbIC HCCIIeA0BaTEIbCKUE NCHCTBUA:
BJIaJICTh HaBBIKaMH y‘Ie6H0-HCCHeZ[OBaTeHLCKOﬁ

1.Bnanets cucteMoil XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAECT:

OCHOBOIOJIATAI0IIME TOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAS
00oJi0uKa aroma, S-, p-, d-3JIeKTPOHHBIC OPOUTATHATOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBII 00beM, YIIIepOaHbIN CKeNleT, (yHKIMOHAIbHAas
rpymmna, paaukai, U30Mepus, U30Mepbl, TOMOJIOTMYECKUH PsiJl, TOMOJIOTH,
YII€BOA0PObI, KUCIOPO- U a30TCOJIEPKAIINE COCTUHEHUS], ONOJIOTUYECKU
aKTUBHBIC BEIIECTBA (YTJIEBO/IbI, )KUPBI, OCIIKH), MOHOMED, TIOJTUMED, CTPYKTYPHOE
3B€HO, BELICOKOMOJIEKYJISIPHbIE CO€AMHEHNU S, KPUCTAJUINYECKAs PELIETKA, THITbI
XMUMHUYECKUX peaklui (OKUCINUTEIbHO-BOCCTAHOBUTEINbHBIE, K30~ U
SHIO0TEPMHUUYECKUE, PEaKIIM HOHHOTO 0OMEHa), pacTBOP, 3JEKTPOJIMTHI,
HEAJIEKTPOJIUTBI, ANEKTPOIUTUYECKAS TUCCOIMALINS, OKUCIUTEb,
BOCCTaHOBUTENb, CKOPOCTh XUMHUUYECKON peaklnu, XUMHYECKOe paBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPHSI XUMHUYECKOTO CTPOEHUSI OpraHnyYecKuX BeecTB A.M.
bytnepoBa, Teopus 3MEKTPOTUTHUECKON TUCCOLUALINY, TIEPUOINYECKUN 3aKOH
JI.1. MenpeneeBa, 3aKOH COXpaHEHHS MaCChl), 3aKOHOMEPHOCTH, CAMBOJTMYECKHU I
A3BIK XUMUH, (PAKTOJOTHYECKHE CBEJIEHUS O CBOMCTBAX, COCTABE, MOJYYCHUN U
0€30MacHOM HCIOJIb30BaHUH BOKHEHIINX HEOPTaHUYECKUX M OPraHUYECKUX
BEUIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEJIOBEKa,

2.YMeTh BBISIBJISITh XapaKTEepHbIE IPU3HAKH U B3aUMOCBI3bU3YUEHHBIX TOHATHH,
MPUMEHSITh COOTBETCTBYIOIIHE MOHSITHS MPU OMKMCAHUHU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX MPEBPALICHUI; BBIABIATDH
B3aMMOCBSI3b XUMUYECKUX 3HAHUIN C TIOHATUSMHU U MPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

3.YMeTh UCToIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COCTMHEHUN
MEXYHapOJHOIO COK03a TEOPETUYECKOM U MPUKIIAJHONW XMMUHU U TPUBUAIIbHBIE
HA3BaHMSI BAKHEHIINX BEIIECTB (ITHUIICH, alleTUIICH, TTUIEpUH, PEeHOT,
dbopManbaeru, yKCycHasi MUPOBO33PEHHUS U 00IIeH KylIbTyphl YEIOBEKa, a TAaKKe
9KOJIOTHYECKH OO0CHOBAHHOTO OTHOILEHUS K CBOEMY 370POBBIO U MPUPOTHON
cpene;




OK 04. DddexrrBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJIJICKTUBE
1 KOMaH/Ie

OBiaanenue
YHHUBEPCAJIbHBIMUKOMMYHHKATHBH
bIMH
JeHCTBUSIMMU:
B)COBMECTHAS JISATSIIBHOCTh: TOHUMATh U
WCI0JIb30BaTh MTPEHMYIIECTBA KOMaHIHON 1
WHJIMBUIYAIBHOU paObOTHI;
MIPUHUMATD [IeJT COBMECTHOM JCSITEITLHOCTH,
OpPTraHW30BBIBATH U KOOPAHMHUPOBATH
JCHCTBHUS 10 €€ JOCTHKEHUIO: COCTABIIATh
IJIaH IEUCTBUM, paclpeesiTh POIH C
Y4eTOM MHEHHH YIaCTHUKOB 00CYKIaTh
pe3ynbTaThl COBMECTHOU PabOTHI;
KOOPJAMHHUPOBATH U BHITIOJHSITH paboTy B
YCIIOBHSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;
OCYIIECTBJISATH MMO3UTUBHOE CTPATETHYECKOE
MOBEJICHNE B PA3JIMYHBIX CUTYAIIHIX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHUE,
OBITh MHUIIMATUBHBIM
OBiajeHHe YHUBEPCAIbHBIMH
PeryasiTHBHBIMU 1€ CTBUSIMU:
T') IPUHATHE ce0s U IPYTUX JIIOICH:
MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX
JIIOJIeH TIPU aHATIU3e
PE3yNbTaTOBACSITENLHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX
JIIOZIEH Ha OIINOKH;
pa3BHUBaTh CIOCOOHOCTH MOHUMATH MUD C
MO3UIIMHU IPYTOTO YeIOBeKa

pacueTsl 10 HaX0XKJICHUIO0 XUMHUYECKOH (POpMYJIbl BELIECTBA; PACYEThl MacChl
(oObemMa, KoTMYeCTBa BEIIECTBA) MPOIYKTa PEAKIINH, €CJIU OJHO U3 UCXOIHBIX
BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEACICHHON MacCOBOM JOJIEH paCTBOPEHHOTO
BELIECTBA WJIM J1IaHO B U30bITKE (MMEET MIPUMECH ); paCUE€Thl MAaCCOBOM WJIN
00BEMHOM 10JIM BBIX0/1a MPOAYKTa PEAKIIMH; PACUu€Thl TEIJIOBOTO AP deKTa
peakiuii, 00bEMHBIX OTHOIIICHHI Ta30B;

4.YMeTh BBISBIIATH XapaKTEPHBIC MPU3HAKU U B3aUMOCBSI3b H3YUYE€HHBIX MOHSTHIA,
MPUMEHATH COOTBETCTBYIOIIUE TTOHATHUS TIPU OMUCAHUU CTPOCHUS M CBOMCTB
HEOPraHMYeCKNX W OPTaHUYECKHUX BEIIECTB U WX MPEBPAIICHUN; BBISIBIISIThH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUHW C TIOHATHSIMU U TIPEJICTABIICHUSMH JIPYTUX
MpeIMETOB sl 60JIee OCO3HAHHOTO TOHUMAaHUS U OOBSICHEHUSI CYLHOCTH
MaTepuaIbHOTO €AMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE XUMHUECKHUE 3HAHUS
JUTst OOBSICHEHHSI M IPOTHO3MPOBAHUS SIBJICHHH, IMEIOIINX €CTECTBEHHOHAYYHYIO
IIPUPOAY;

5.¥YMeTh XapaKTepu30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30YXJEHHOM COCTOSTHMM) U HOHOB XUMUYECKUX AIEMEHTOB | - 4 nepnoos
[Tepuonnueckoit cucremsl [I.1. MeHnneneeBa u nX BaJ€HTHbIE BO3MOXHOCTH,
ucrob3ys mousaTus "'s", "p", "d-anekTpoHHbIe" OpOUTATH, SHEPIETHICCKUE
YPOBHU; OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB

6.YMeTh MIIaHuPOBATh U BBIMOJIHITH XUMHUUYECKUN IKCIIEPUMEHT (TpeBpalleHus
OpPraHUYECKUX BEILECTB MIPU HarpEeBAaHUU, MOJTYYCHHE STUICHA U U3yYEHHE €T0
CBOMCTB, KQUECTBEHHBIC PEAKIIUU HA aJbJACTH/IbI, Kpaxmall, yKCYCHYIO KUCIIOTY;
JeHaTypanus OeIKOB IPU HarpeBaHHUH, [BETHBIE PEAKIIMH OEIKOB; MPOBOAUTH
peaKIuu HOHHOTO 0OMEHa, OTPEIeNIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynbdar-, KapOoHaT- U XJIOpUJ- AaHUOHBI, HA KATUOH aMMOHUS;
peliaTh SKCIepUMeHTaIbHbIe 3a1aunio TeMaMm "Metasuibl" u "Hemeramns") B
COOTBETCTBUU C MPABUIAMH TEXHUKH 0€30MAaCHOCTHU MpU OOpalleHuu ¢
BelIECTBaMU U J1a00PaTOPHBIM 000PYIOBAHUEM; IPEACTABIATH PE3Y/IbTATHI
XMUMHYECKOTO SKCIIEPUMEHTa B (hopMe 3alliCu YpaBHEHUIN COOTBETCTBYIOIINX
peakiuii u GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3y/IhTaTOB




OK 07. CopeiicTBoBaTh
COXPAaHEHUIO
OKpYKalollel Cpebl,
pecypcocOepeKeHHIo,
[IPUMEHSTH 3HaHUSI 00
W3MCHCHHUH KITUMATa,
TTPUHITATIBI
OEepEKITUBOTO
MPOU3BOJICTBA,

A deKTUBHO
NENCTBOBATH B
YpE3BhIYANTHBIX
CUTYaIUIX

B 06nacti 3K0I0THYECKOTO BOCITUTAHUS:
c(OPMHUPOBAHHOCTH IKOJIOTHYECKOii
KYJbTYPbl, TOHUMaHUE BIUSHUS
COLIMAJIbHO-3KOHOMMUYECKHUX MPOIIECCOB Ha
COCTOSIHME MPUPOTHON U COLMATILHOU
Cpelibl, 0OCO3HAHUE TTI00aIbHOTO XapakTepa
9KOJIOTUUYECKHUX TTPOOIIEM;

IJTAHUPOBAHUE U OCYILIECTBICHUE IEVUCTBHI
B OKpY)Karolllel cpesie Ha OCHOBE 3HaHUs
1IeJIe YCTOMYHUBOTO Pa3BUTHA YEIIOBEUECTBA;
AKTHBHOE HENPHUSTHE IEHCTBHM,
MPUHOCSIIUX BPE OKPYKAIOMIEH CPENE;
YMEHHE MMPOTHO3UPOBATH HEOIArONpPUATHBIE
9KOJIOTUYECKHE MOCIIEACTBUS
NPEIIPUHUMAEMBIX JCHCTBUMH,
MPEAOTBPALLATh UX;

7. CpopmupoBaTh NPEACTABICHUSA: O XUMUYECKOW COCTABIIAIOLIEH
€CT€CTB€HH0Hay‘-IHOI\/JI KapTUHBI MUpa, POJIM XMMHHU B IIO3HAHWUU SIBJICHUN
IpUPObI, B (GOPMUPOBAHIH MBIIUICHHS U KyJIbTYPBI JINYHOCTH, €€
(YHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTHYSCKUX
3a/1a4 U 9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM Cperie;

YMETb COO0JII0/IaTh MPaBUJIIa IKOJOTUYECKH 11€TIECO00Pa3HOT0 OBEIEHUS B OBITY U
TPYAOBOMH JAESITETBHOCTH B LENSIX COXPAHEHUS! CBOETO 3710POBbsI U OKPYKaroIen
MPUPOJHOMN Cpebl; YIUTHIBATH OITACHOCTh BO3JCHCTBUS HA )KUBBIE OPraHU3MBbI

ONPCACIICHHBIX BCIICCTB, IOHUMAasA CMBICIT ITIOKAa3aTCIIA npenenLHoﬁ }IOHyCTHMOﬁ

KOHLEHTpAHA




1.2.3 B xome peanu3anuy NpPOrpaMMbl BOCIHMTAHHMA Yy OOYy4YalOLIUXCH JAOJKHbBI
(opmupoBaTbcs JMYHOCTHBIE pe3y abTaThl (1ajee — JIP):

JIM4HOCTHBIE pe3y/IbTaThl Kon JIMYHOCTHBIX
peajin3aluy NPOorpaMMbl BOCIUTAHUSA pe3yJabTaToB
peajiM3alui MPOrpaMMbl
BOCIIMTAHUS
Oco3Haronuii ceds rpakJaHMHOM U 3alIIUTHUKOM BEJIMKOM CTpaHbl JP1

[IposBisAOmMIA AKTUBHYIO TPaXXJAHCKYIO IO3ULUI0, JAeMOHcTpupyromui | JIP 2
MIPUBEP)KEHHOCTh IPUHLUIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH  aKTUBHBIH W  y4acTBYIOIUMH B  CTYIEHUYECKOM U
TEPPUTOPUATHBHOM CaMOYINPaBICHHUH,

Colmrogaroniuii HOpMBbI MPABOTIOPSIIKA, CICIYIONIUN HaeanaMm TrpaxaaHckoro | JIP 3
obmrecTBa, obecrieueHus: 0€30MaCHOCTH, MpaB W cBOOOa rpaxaan Poccum.
JlostmpHBIM K YCTAaHOBKAM M NPOSIBJICHUSIM IpEICTaBUTENIEH CYOKYIbTYP,
OTJIMYAIOIIUK UX OT TPYNI C JECTPYKTUBHBIM U JIEBUAHTHBIM IIOBE/ICHUEM.

[IposBiAromMiA W IEMOHCTPUPYIOIIMK  yBaKeHHME K JoaaM Tpyna, | JIP 4
OCO3HAIOIIMK  IEHHOCTh  coOcTBeHHoro  Tpyna. Crpemsmwmiics K
(hopMUPOBAaHUIO B CETEBOM cpele JMYHOCTHOTO U TMPOQPECCHOHATBHOTO
KOHCTPYKTHBHOTO «IIM(POBOTO CiIesay

JIeMOHCTpHUPYIOIIUI TMPUBEPKEHHOCTh K POJHOW KyIbType, mcropudeckoit | JIP 5
MmaMsiTH Ha OCHOBe JIIOOBM K PojauHe, pogHOMY Hapoay, Majioil pOIUHE,
MIPUHATHIO TPAJUIIMOHHBIX [IEHHOCTEW MHOTOHAIMOHAJIbHOTO Hapoda Poccun

[IposBiArOmNANA yBa)KEHHME K JIFOASM CTApUIErO MOKOJIEHHWs M roToBHOCTH K | JIP 6
Y4aCTHIO B COLIMAJIBHOM MOJIEP/KKE U BOJOHTEPCKUX ABMKCHHIX

Oco3Haromuil TPUOPUTETHYIO LIEHHOCTh JUYHOCTH 4YeloBeKa; yBaxatomui | JIP 7
COOCTBEHHYI0O U YYXKYIO YHUKAJIbHOCTh B PA3IUYHBIX CUTYallUsAX, BO BCEX
(dbopMax u BUJIAX JESITEIbHOCTH

[IposBrsAromniAc M JAEMOHCTPUPYIOIIMM  yBaxkeHHe K mnpenacraBurensm | JIP 8
Pa3IMYHBIX ATHOKYIBTYPHBIX, COLIMAJIbHBIX, KOH()ECCHOHANBHBIX M HHBIX
rpynn. ConpuyacTHBIH K COXpPaHEHHIO, IMPEYMHOKEHHIO M TPaHCISALUU
KYJIBTYPHBIX TpPaAULIMA M IEHHOCTEH MHOTOHALIMOHAIBHOTO POCCUHCKOTO
rocyzapcTa

Cobmoatomuii ¥ npornaraHaupyromuil npaBuia 370poBoro u 6e3omnacxHoro | JIP 9
oOpa3a JKM3HH, CIHOpTA; MPEIyNPEeKIAIUNA JTUO0 MPEeo0JIeBaAIOLIIUN
3aBUCHUMOCTH OT aJKOTroJisd, Tabaka, ICUXOAKTHUBHBIX BEIECTB, a3apTHBIX UTP
u T.4. CoXpaHSIONMI ICUXOJOTHYECKYI0 YCTOWYMBOCTH B CHUTYaTHBHO
CJIOHBIX CUTYallUsX

3a0oTsmuiics O 3alIUTe OKpYXKawIled cpeabl, coOcTBeHHON u uyxoit | JIP 10
0€301acCHOCTH, B TOM YHCJIe IUPPOBOI

[IposiBnsiromuii  yBaK€HHE K OCTETHYECKMM LeHHOCTAM, obnanatomuii | JIP 11
OCHOBAMU ACTETHYECKOU KYJIbTYpbI

[IpunuMaronuii cemelHble 1IEHHOCTH, TOTOBBIM K co3fgaHuio cembu u | JIP 12
BOCIIMTAHUIO JETEHN; IEMOHCTPUPYIOIIUN HENPUATHE HACUIIUS B CEMbE, yX0J1a
OT POJUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUH CO CBOUMU
JeTbMH 1 UX (PUHAHCOBOTO COJEPKAHUS

3aHMMAaIIMKA aKTUBHYIO IO3MLHI0O IO HENpUITHIO W mnpotuBoieiictsuto | JIP 13
KOPPYNIHUOHHON AEATEIBHOCTU

Oco3naromuii ce0s YacThlO CTYJEHUYECKOTO MEIUIIMHCKOTO coobmectsa. | JIP 14
[ToHrMaromuiil IMYHYIO OTBETCTBEHHOCTH 32 COXPAaHEHUE UMHUJIKA KOJUIeKa

[IpuHUMarOImKi KOpIOpaTUBHYIO KyJIbTypy. [lepenaromuii tpaguuuu, Hopmel, | JIP 15




CIIOXXHMBIIMECA B KOJIJICIXKE.

Oco3HarMMi IEHHOCTh YEJIOBEYECKON KM3HU, HE MMPUHUMAIOIINKN JEHCTBUIM,
MPEACTABIISIONIMX OMACHOCTD JJIA KU3HU U 3I0POBbs (CYUIIUJAIbHBIE CAWTHI,
(hopyMBbI MOTCHIIMATBLHBIX CAMOYOUHII, CATOB, PA3KUTAIOIINX HAITHOHATHHYIO
PO3Hb M PAcOBOC HEMpUATHE (PKCTPEMH3M, HAIMOHATU3M, (Daliu3m), CaiThl,
MpOTaraHIuPYIONIUe SKCTPEMU3M, HACHITUE, ICBUAHTHBIC (POPMBI TIOBEIICHUS,
CEKTBI)

JIP 16

HenpepbIBHO  COBEpIICHCTBYIOUINH TpodecCHOHAbHBIE HABBIKH — 4Yepes3
JOTIOJTHUTEIBHOE MPO(eccHoHabHOE 00pa3oBaHKe (MPOrpPaMMBbl TIOBBIIICHHS
KBaJIM(HUKAIMH U IPOTPAMMBI TPO(HECCHOHATHHOM IMEepEnoArOTOBKH.

JIP 17

CoOmoaromuii BpaueOHyI0 TaliHy, MPUHIIAIBI METUITUTHCKOM ATHKH B paboTe
C MAIIMEHTAMH, MX 3aKOHHBIMH MPEJICTABUTEIISIMHI U KOJUIETaMH

JIP 18

Cobmofatomuii  mporpaMmbl  TOCYJapCTBEHHBIX TapaHTHl  OeCIuIaTHOTO
OKa3aHMs TPaXJaHaM MEIUIIMHCKON IMOMOIIH, HOPMAaTHBHBIC TIPABOBBIE aKThI
B cdepe oxpaHBl 3I0pOBBS TPAKIAH, PETYIUPYIONIHE MEIUITTHCKYIO
JESTEITbHOCTD

JIP 19




2.CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBHOM

JUCHUATNIUHBI

2.1.06beM yueOHOU JUCHUIUIMHBI U BUbI YUEOHOU pabOTHI.

Bunpl yueOHOM eI TeIbHOCTH KomanuecTBoO
YacoB.

O6bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHUILTHHbI 188

B T.4.

OCHOBHOE COZIEpKAHUE 170

B T.U.

TEOPETHYECKOE 00yUeHNe 124

MPAKTUYECKUE 3aHITUS 46

1ab0paTOpHBIC 3aHITHUS

IIpodeccuonaabHoO- opueHTHpOBaHHOe | 16

cojep:xaHue(coaepkaHue MPUKJIATHOTO MOTYJIs1)

TEOPETHYECKOE 00yUeHNe 2

MPAKTUYECKUE 3aHITUS 14

IPOMEXKYTOYHAs aTTecTaIus(PK3aMEeH ) 18
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2.2. TeMaTu4eCKUH IUIaH U coAep:kaHue ydeOHou aucuumiunsl OY /111 Xumus

HaumenoBanue Coaepikanue yueOHOro MaTepuaJjia (0CHOBHOe H MPodecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesoB U TeM JadopaTopHble M IPAKTHYeCKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJITUYMH) 4YacoB | KOMIIETEHIHH,
JIMYHOCTHBbIE
pe3yJbTaThl
Paznen 1. Opranuyeckasi XUMHUA
Teopusi crpoenust | [lpennocbuiku  co3ganust Teopuu  crpoeHUsi. (OCHOBHBIE TIOJIOKEHUS TEOPUM  CTPOEHHUS
OpPraHuYecKux A.M.bytnepoBa. XuUMHUECKOE€ CTPOCHHE M CBOWCTBAa OpraHMyeckux BemiecTB. l[lonsrtue 00
coeIMHeHn i m3omepun3Hauenue teopurn A.M. BytnepoBa sl pa3BUTHS OPraHUYECKONW XUMHUU M XUMHUUYECKHX OK 01, OK 04,0K 07,
MPOTHO30B. JIP4.
1.Beegenue. [lpenmer opranuueckoi xumuu. OCOOEHHOCTH CTPOEHUS OPraHUYECKHX BELIECTB.
Crpoenue aroma yriepona. ['mOpuamsanus. Teopuss CTpOEHUsS OpPraHMYECKHX coeauHeHui A.M. 2
bytnepoBa. M3omepua.CoBeplIeHCTBOBAHUE 3HAHWM W YMEHHU IO COCTaBJICHUIO CTPYKTYPHBIX
n30MepoB. ['OMOJIOTUYECKHIT psii METaHa
Tema I'omonornuecknii psia ankanos. [louarue o0 yrieBogopoaax. OcOOEHHOCTH CTPOCHHUS MTPeIeTbHBIX
1.2.I1pexeabHbie YIJIEBOJOPOJOB. AJIKaHbl KaK IPEACTABUTENM NPEAEIbHBIX YIVIEBOJOPOJIOB. OJEKTPOHHOE U
YIJIEBOJOPOIbI MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl METaHa M JpYyrux ankaHoB. ['omonormueckuil psg u o

nzomepusi napadpuHoB. HopmalibkHOE M pa3BETBICHHOE CTPOSHHE YriiepoaHOW nenu. HomeHkmaTypa
AJIKAHOB W aJIKMJIbHBIX 3aMecTuTeNei. Du3nueckre CBOMCTBA aIKaHOB. AJIKAHBI B IIPUPO/IC.
XuMHYecKHe CBOCTBa ajkaHOB. Peakiun Sr-Tuma: ramoreHupoBanue (padotst H.H. CemeHnoBa),
HuTpoBanue 10 KoHoBasoBy. MexaHM3M  peakIMM  XJIOPUPOBAHMS  AJKAHOB. Peakiuu
JCTUAPUPOBAHUS, TOPCHHUS, KATAIUTHYECCKOTO OKHUCIICHHUS alKaHOB. KpEKWHI ajaKaHOB, pa3JInYHbIC
BUJIbl KPEKHUHT'a, MIPUMEHEHUE B MPOMBIIUICHHOCTH. [TMpOIN3 U KOHBEpPCHsI METaHa, W30MEpHU3aIHs
AJIKaHOB.

IIpumeneHnune u cnocodbl Moydyenus ajakaHoB. O0nacTu nmpuMeHeHHUs alkaHoB. [IpoMbIITIeHHBIE
CHOCOObl TIONYYEHMsI aJKaHOB: TOJy4YeHHE W3 TMPUPOTHBIX HMCTOYHHKOB, KPEKUHT MapaduHOB,
MOJIyUeHUE CHHTETUYECKOTO OeH3MHA, ra3uQuKaius yris, TUapupoBaHue aikeHoB. JlabopaTtopHsie
CHocOoObl TOJIyueHUs alKaHOB: CHHTe3 Biopma, aekapOOKCHIMpOBaHHME, THAPOJIU3 KapOuaa
ATFOMUHHUSL.

Huxnoankanpl. ['oMONOrMYecKHii psii ¥ HOMEHKIATypa UMKIOAIKAHOB, MX o0mas dopmyna.
[TonsiTe 0 HampspKeHWW IUKIa. M30Mepus IUKIOATKaHOB: MEKKIIACCOBAsi, YIIIEPOJHOTO CKelleTa,
reoMmerpuueckas. [lomyueHne W (QuU3NYECKUE CBOWCTBA IUKIOANIKAHOB. XUMHYECKHE CBONCTBA
nuknoankanoB. Crenuduka CBOWCTB IUKIOATKAHOB C MalbiM pa3MepoM I[uKia. Peakium

OK 01,0K02, OK
04,0K07,JIP7.




MNPpHUCOCIUHCHUA U paIMKAJIBHOI'O0 3aMCIICHH .

1.IlpenenpHple yriaeBoAOpoabl. AJIKaHbl, TOMOJOTMYECKHM psAl, CTPOEHUE, H30MEpUsi U

o 2
HOMEHK/IaTypa. Pu3nyeckue cBONCTBA AJIKAHOB.
2.XuMuueckue cBoiicTBa ajakaHoB. [I[puMeHeHNe 1 NoJy4yeHHE aJIKaHOB. 2
3. I{uknoankaHbl 2
IpakTuyeckue 3ansaTus Nel
[Ipaktuueckas pabora Nel: OOHapykeHHE yriepoja W BOJIOPOJa B OPraHUYECKOM COEAMHEHUH.
OO6napyxenue ranoreHoB (mpod6a belnbmreiina)li3omepus U HOMEHKIaTypa MpeAeibHBIX 2
YTJIEBOI0POJIOB
Tema 1.3. T'omosiornyecknii psii aJIKEHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI ATHUJICHA
JTUJICHOBbIE U U alkeHoB. [omonormueckuili psnx U oOmas Qopmyna ankeHoB. M3omepus ATHIEHOBBIX 10
JAUEeHOBbIE YTJIEBOJAOPOJIOB: MEKKIIACCOBAs, YIIIEPOAHOTO CKeJleTa, MOJIOXKEHUSI KPaTHOM CBS3U, F€OMETpUYECcKasl.
yIJ1€BOA0OPOAbI. Oco0OeHHOCTH HOMEHKJIATYyphl 3TUJICHOBBIX YIJIEBOJOPOJIOB, HAa3BaHUS BaXHEMIIUX paJUKaOB.

dusnyeckue cCBOUCTBA aJIKEHOB.

XuMHYeCKHE CBOMCTBA AJKeHOB.DJICKTPO(DHILHBIA XapaKTep peakiuii, CKIOHHOCTh K

peakuusM MPUCOSAMHEHUS, OKHUCIeHUs, noaumepuzanuu. [IpaBuino MapkoBHHKOBa U €ro
ANIEKTpOHHOE OOOCHOBaHME. Peakuuu rajlloreHupoBaHUs, THUIIPOTAJIOTEHUPOBAHUSA, THUJpaTallly,
ruapupoBanusa. Mexanusm Ag-peakuuid. [lonsTue o peaknusx noiumepusanuu. ['opeHne alKkeHOB.
Peakuuu okucieHuss B MSTKUX M KECTKUX YyclioBUsX. Peakinus Barnepa u ee 3HaueHus [Uis
oOHapy)KeHHsI HEeTIpeIeIbHBIX YIIIEBOJOPOIOB, MOTYUESHUS TITUKOJICH.
IlpumeHeHnne ©u cHocoObLI MOJY4YeHHMs] aJKeHOB. licronb3oBaHuWE BBICOKOW pEaKIMOHHOM
CIIOCOOHOCTH AQJIKCHOB B XHMMHMUYECKON MPOMBIIUIEHHOCTH. [IprMeHeHue »TuiieHa M MPOTMHIICHA.
[IpombInuieHHbIe CIOCOOBI MOJNyYeHUs! alKeHOB. Peakiuu OeruapupoBaHHsl W KPEKHHTa allKaHOB.
JIaGopatopHblie cIOCOOBI MOIYUYEHUS AITKEHOB.

AJIKallI/IeHBI. Ilonstue wu Knaccn(bnxaum[ AUCHOBLIX YIUVICBOAOPOAOB 110 B3aUMHOMY
PACIIOJIOKCHUIO KPAaTHBIX CBs3€H B MOJICKYIJIC. OcobeHHOCTH QJICKTPOHHOTO W MPOCTPAHCTBEHHOI'O
CTPOCHHA COIIPSAKCHHBIX JUCHOB. [Tonsartue o TC'BHGKTpOHHOﬁ CHUCTCMC. HOMGHKJ'IaTypa JUCHOBBIX
YrieBo4OpOd0B. OCOoOCHHOCTH XUMHYECKHUX CBOWCTB CONPS’)KCHHBIX IOWCEHOB, KaK CIICACTBUC HX
QJICKTPOHHOTO CTPOCHUA. Peakuuu 1,4'HpI/ICOGZ[I/IHeHI/I$I. HOJ'II/IMepI/IBaI_II/IH JHUCHOB. CnocoObl
MOJYYCHHA NUCHOBLIX YIJICBOJOPOJOB: pa6OTLI C.B. HeGeneBa, ACTUAPUPOBAHUC AJIKAHOB.
OcHOBHbIE TOHATHSI XHMHH BBICOKOMOJICKYJISAPHBIX COoeTUHEHHH Ha npuMepe IMpOAYKTOB
noJIMMepu3ali aJIKCHOB, AJIKAZIUCHOB U HUX TaJIOTCHIIPOU3BOJHBIX. MOHOMCp, MOJIMMEP, pCaKIUA
nojmMmepus3al, CTCICHb IMOJUMCPU3AlUU, CTPYKTYPHOC 3BCHO. Tunel MOJIMMCPHBIX 1(SI(S)7 8
HI/IHGI‘;IHLIC, Pa3BCTBJICHHLIC, CIHIUTBIC. Ilonsatue o CTCPCOPCTYIAPHBIX IMOJHUMCEpPAX. HOHI/IMepLI

OK 01,0K02, OK
04,0K 07, JIP3.
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TEPMOIUIACTHYHBIE UM TepMopeakTuBHblE. IlpencraBieHne o IUIacTMaccax M 3JIacToMepax.
[TosnmaTHIIEH BBICOKOTO M HU3KOTO JIaBJIEHUS, €r0 CBOMCTBA U npuMeHeHue. Karanusatopsl Lluriepa—
Harra. [lonunponuneHn, ero mpuMeHeHue M cBoiicTBa. ['aymoreHconepikaiiue MnojauMepbl: TEQIIOH,
noyuBuHUIXI0opKua. Kayuyku HaTypanbHbiii 1 cuHTeTndeckue. ComnosimMepsl (OyTaaIneHCTUPOIbHBIN
Kay4yk). Bynkanuzamnus kaydyka, pe3uHa U 300HHT.

1.AnKeHbl, CTPOCHHUE, TOMOJIOTHUYECKHH PsiJl, CBONCTBA, IPUMEHEHHUE, TTOJIyYCHHE.

2. Ankanuensl. Kayuyk. Pesuna.

3.XUMHsI BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH.

4.CoBepIeHCTBOBaHME 3HAaHUW MO TeMaM: « lIpenenbHble COENMHEHUA.DTUIIEHOBBIE W JTUEHOBBIC
YTJIEBOJIOPOIBD)

IIpakTuyeckue 3anaTus Ne2
1.I1onyyeHue 3THIIeHa U OTIBITHI C HUM. M30MepHsi, HOMEHKIaTypa HENPEAEIbHBIX YTI€BOJOPOI0B

Tema 1.4.
AllIeTHJICHOBLIE
YIJIEBOAOPOIbI

I'omosiornyeckuii psii ATKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE alleTUJIEHA U JPYTUX
ankuHOB. ['omosormueckuii psag u oOmas Qopmyna ankuHOB. HoMeHKmatypa aneTuiIeHOBBIX
yriaeBoaopoaoB. M3omepus MexKiIaccoBas, yriIepoIHOTO CKeJIeTa, MOJ0XKEHHUS KpaTHOM CBS3U.

XuMH4YecKHe CBOWCTBA W TNpUMeHeHHe AJKHMHOB. OCOOCHHOCTH pPEaKIUd MPHCOCTUHEHUS II0
TPOMHOM yryepoi-yriepoaHou cBsizu. Peakuus Kydeposa. [IpaBuino MapkoBHUKOBA MPUMEHUTEIBHO
K aneruneHaMm. [logBmKHOCT, aToMa BOJOpoja (KUCIOTHBIE CBOWCTBA aikuHOB). OKHCIEHUE
ankuHoB. Peakuus 3enunckoro. [IpuMenenue aneTuneHoBbIX yrieBoaopoaoB. [lonuBrunumanerar.

OK 01, OK 04,0K 07,
JIPI.

1.Auetunexn

IIpakTnuyeckne 3anaTus Ne3
[Tomy4yeHue aneruieHa U3 KapOouaa KajibLus.

Tema 1.5.
ApoMaTuyeckue
YIJI€BOJOPOAbI

I'omosiornyecknii psax apeHoB. beH301 Kak IpeACTaBUTENb ApEHOB. Pa3zBuUTHE NpencTaBieHUN O
cTpoeHun 6en3osa. CoBpeMeHHbIE IPECTABICHUS 00 3JEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHHUU
Oenzona. OOpa3oBaHHe apoOMAaTHUYECKOUN T-cucTeMbl. ['oMosoru G6eH307a, MX HOMEHKIaTypa, olras
dopmyna. HomeHkmarypa s Ou3aMelIeHHBIX MPOU3BOIHBIX O€H30Ma: opmo-, Mmema-, napa-
pacIoJioKeHue 3aMmecTuTeneil. Pu3ndecKkue CBOMCTBA apeHOB.

XuMnyeckue  cBoiicTBa  apeHoB. Ilpumepbl  peakiuii  37eKTpO(UIBHOTO  3aMelIeHUs:

OK 01, OK 04,0K 07,
JIP 8.
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raJloreHUpPOBaHUE, AITKUJIMPOBAHNE (xaTanmu3aTopbl Opunens—Kpadrca), HUTPOBAHUE,
cynbhupoBanue. Peakuuu THIpUpOBaHWS M MPHCOCAWMHCHHS XJIopa K OeH30iy. OcoOeHHOCTH
XMMHMUYECKUX CBOMCTB TOMOJIOTOB OcH30is1a. B3aumHOE BiMsSHHE aTOMOB Ha INpPUMEPE TOMOJIOTOB
apeHoB. OpueHTaus B peakuusx 3JeKTpoduibHoro 3amenienus. OpuentanTsll u |l poga.
IIpuMeHenne W moJiyyeHHe apeHoB. [IpHpoIHBIE MCTOYHUKK APOMATHUYECKUX YIIIEBOIOPOJIOB.
Apomaru3anus allkaHOB M IIUKJIOAIKAHOB. AJIKHIMPOBaHUE OCH30I1a

1. Apomaruyeckue coequHeHHs. beH30:, ero cBoiicTaa.

Tema
1.6.11pupoansbie
UCTOYHHUKHU
yIJIEBO/I0PO/I0B

He¢ 1. Haxoxaenue B npupoje, coctaB U ¢pusnyeckue cBoiictsa HedTu. TormmBHO-3HEpreTHIecKoe
3HaueHue HedTH. [IpomblnienHas nepepaboTka HeQTH. PexTrdukanus HedTH, OCHOBHbIE (paKIUu
ee pasJeleHMs, MX HUCIoJb30BaHUE. Bropuunas mnepepaboTka HedTenpoaykToB. Pexrtuduxarius
Ma3yTa NpH YMEHbIIEHHOM jaBieHuH. KpekuHr HedrenpoaykroB. PaszmuuHble BHIBI KpEKHHTa,
paboter B.I'. [lyxoBa. M3omMepu3zamus ankaHoB. AJNKWIMPOBAHUE HEIMpPENEIbHBIX YIJIEBOJIOPOIOB.
Pudopmunr neprenpoaykron. KauectBo aBTOMOOUIBEHOTO TOTUIHBA. OKTaHOBOE YHCIIO.

IIpupoaubiii 1 nonyTHbIA HeGTAHOM ra3. CpaBHEHUE COCTaBA IPHUPOJIHOIO U MOIMYTHOTO ra3oB, UX
MIPAKTUYECKOE UCIIOJIb30BAHME.

KamenHnbplii yroab. OCHOBHbIC HaIlpaBJICHHS HWCMOJb30BaHUS KaMeHHoro yrisi. KokcoBanue
KaAMEHHOTO YIJIA, BaXXHEWIIWE TMPOAYKTHI 3TOr0 Ipolecca: KOKC, KAMEHHOYroJbHas CMOJIa,
HajacMonbHass BoAa. CoenMHEHMs, BBIIEISEMbIE U3 KAMEHHOYTOJbHOM cMoOJbl. [IpoaykThl,
MOJIyyaeMble U3  HAJICMOJIbHOMBOJBL. DKOJIOTHUYECKHE  ACMEKThl  J0ObIYM, MepepadOTKH |
WCIIOJIb30BAHUS TOPIOUYHUX UCKOIIAEMBbIX.

OK 01,0K02, OK
04,0K 07, JIP1.

1. TlpupoaHble HCTOYHHUKH YTIEBOAOPOJIOB HE(PTh, T'a3, YroJib.

IIpakTuyeckue 3anaTus Ned
W3yueHnue cBONCTB noaumepoB, kaydykoB. HedTs ee cBoiicTBa

Tema 1.7.
I'mapokcuiabHbIE
coeTNHEHHUS

Crpoenne u kiaaccupukanus cnuproB. Kiaccudpukanus COUPTOB MO THUITY YIVIEBOJOPOJIHOTO
paaMKana, 4ucily THIPOKCHIIBHBIX TPYNI W TUIy aTOMa YTJepoJa, CBS3aHHOTO C TUAPOKCUIBHOMN
Ipynmnon. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE TUAPOKCUIBHOM Ipymibl. BriusHue cTpoeHus
CIUPTOB HA UX (PU3HUECKHE CBOMCTBA. MeKMOJIEKyIsIpHas BOJOPOAHAS CBsA3b. ['oMonornueckuit psij
MpeiebHBIX OJJHOATOMHBIX CIIUPTOB. MI30Mepus 1 HOMEHKIIaTypa alKaHOJOB, X o0mas GopmMyna.
XHMHYeCKHE CBOICTBA aJIKAHOJIOB. PeakiMoHHAs CIMOCOOHOCTh MPEIENbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX M HEOPraHMYECKUX COEIMHEHUH,
comepxkamux OH-rpymnmy: KHCIOT, OCHOBaHMIA, aM(OTEpHBIX COEIAWHEHUH (BOJIBI, CIHUPTOB).
Peakuuu, moaTBepkaaoliie KUCIOTHBIE CBOMCTBA CIHUPTOB. Peaknuu 3amenieHus: TuIpOKCUIbHOU
rpynmbl. MexXMONeKynsipHas ACTUApaTalis CIOUPTOB, YCIOBHS OOpa3oBaHHUs MTPOCTHIX J(PHUPOB.
CrnosxHble 3(Upbl HEOPTAHUYECKUX M OPTaHUYECKHUX KUCIOT, peakiuu srepudukanuu. OKUcIeHue u
OKUCIUTEIBHOE IETUAPUPOBAHUE CTUPTOB.

OK 01, OK 04,0K 07,
JIPI.
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Crnoco0bl mostydeHHs1 CHHUPTOB. ['MAposin3 rajoreHaqkaHoB. ['miaparanys ajakeHOB, YCJIOBHS €€
npoBeaeHus. BocctanoBieHne KapOOHMIIBHBIX COCTUHEHUH.

OtaenbHbIe NPEACTABUTEN AJIKAHOJI0B. METaHOJI, €ro MPOMBIIIJIEHHOE MOJIyY€HUE U IPUMEHEHUE
B IPOMBIIIJICHHOCTH. bronornyeckoe neiictBue mertanona. Crenupuyeckue crocoObl MOTYyYSHHUs
3TUJIOBOTO cupTa. PU3HOIOTUYECKOE AEUCTBUE ITAHOJIA.

MHuoroaromublie cnupThl. M30Mepuss U HOMEHKJIATypa MpEACTaBUTENEH JBYX- M TPEXaTOMHBIX
cupToB. OCOOEHHOCTH XWMHYECKHX CBOWCTB MHOTOATOMHBIX CHHPTOB, HMX KadeCTBEHHOE
oOHapyxeHue. OTAeNnbHblE MNPEACTaBUTENU: ITUIEHIJIUKONb, INIMLEPHH, CIOCOOBl WX IMOJY4YEeHHUS,
MPaKTUYECKOE TPUMEHEHHUE.

®eHoJ1. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE cTpoeHue (eHosa. BzauMHoe BIUsSHUE apOMaTHYECKOTO
KOJIbIIA U THAPOKCHIIBHOM TPYIIIBI.

XUMHYECKHE CBOMCTBA (eHOoJIa KaK (PYHKIHS €ro XMMHUYECKOro cTpoeHus. bpomupoBanue deHomna
(kauecTBEHHass peakiusi), HUTpPOBaHWE (MMKPUHOBAas KHCJIOTA, €€ CBONCTBA M MPUMEHEHHE).
O6pa3oBaHKe OKpaNIeHHBIX KOMIIekcoB ¢ noHoM Fe®'. Tlpumenenne penona. INonydenne denona B
MIPOMBIIITIEHHOCTH

1.0gHO0aTOMHBIE CITUPTHI, CTPOEHUE, U30MEPHS, HOMEHKIIaTypa. XMMHYECKHE CBOMCTBA aJKaHOJIOB.
[Ipumenenne B Menunmne.l [pumenenue.

2. OTUJICHTJINKOIb U TIIALOEPHH — NPEACTABUTEIIN MHOI'0AaTOMHBIX CITMPTOB.

3.®enomnbl. Oxpana OC ot 3arps3HeHus peHoaamu.

4 KonTtpoabHasi padora Nel.O6o6menne marepuana no teMe «CrupThy

Tema 1.8.
AJbaeruanl 1
KETOHDI

I'omosiornueckue psiibl ajaberuioB U KeToHoOB. [loHsTHe 0 KapOOHWIBHBIX COETUHEHHSIX.
DNEeKTPOHHOE CTpOeHHE KapOOHMIBHOM rpymnmbl. M3oMepusi 1 HOMEHKIIATYpa ajbJeTuI0B U KETOHOB.
du3nyecKue CBOMCTBa KapOOHUIBHBIX COSIUHEHUH.

XHMHYeCKHE CBOICTBA AJIbJETHI0B M KeTOHOB. PeakinoHHas CHOCOOHOCTh KapOOHHIBHBIX
coenuHeHUN. Peaknuu OKHCIIEHUS aibJeru0B, KAUECTBEHHbIE PEAKIMH Ha albJICTUIHYIO TPYIIY.
Peakuuu nonukonaeHcanuu: oopazoBanue GeHoa0GpopManbIeruIHbIX CMOJ.

IIpuMeHeHne u mosyyeHne KapOOHMJIbHBIX cOelMHeHM. [IpuMeHeHne anbaeruioB 1 KETOHOB B
ObITYy M TPOMBIIUICHHOCTH. AJIBACTHUABI U KETOHbI B Tpupojne (3gupHble Macna, (HEepoMOHBI).
[Tonmyuenue kapOOHUIBHBIX COEIMHEHUN OKHUCICHUEM CIUPTOB, TUApATallMell alKMHOB, OKUCICHHEM
yriaeBoaopoaoB. OTaenbHbIe MPEACTABUTENN aNbJIETHIOB U KETOHOB, CHelu(uuecKkue CrocoObl MX
MOJyYEHUs] U CBOMCTBA.

OK 01, OK 04,0K 07,
JIP4.

l.AHL,Z[eFI/I,Z[LI HUX CTPOCHUC U CBOICTBa.

IIpakTnueckne 3ansaTusa NeS
N3ydeHne CBOMCTB 3TUIIOBOTO CIIUPTA.
O600611eHMe 3HaHM 10 pazzeny: « HIPOKCHIIbHBIE COSMHEHUS
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Tema 1.9.
KapGoHnoBrbie
KHMCJIOTHI M UX
NPOU3BO/JHbIEC

I'omosornyeckuii psix mnpeaeabHbIX OJHOOCHOBHBIX KapO0OHOBBIX KHCJIOT. [loHsitue o
KapOOHOBBIX KHCJIOTaX M HUX KJIacCHPUKAUUA. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUIIbHOM Tpynibl. ['OMOIOTHYECKH psill TPEIeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX
HOMEHKJIAaTypa U H30MepHus. MexXMOJIeKyJIsIpHble BOJOPOJIHBIE CBSI3U KApOOKCWIIBHBIX TpYII, HX
BIIMSIHHE Ha (PU3MUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMHUYecKue CBOCTBa KAPOOHOBBIX KMCJOT. Peakiinuu, MILTIOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA U
WX CpaBHEHHE CO CBOHCTBAMHM HEOpraHMYecKHX KuciIoT. OOpa3zoBanue (yHKINOHAIHHBIX
MIPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakuuu sTepudukanuu. AHTHAPUIL KapOOHOBBIX KHCIIOT, MX
MOJIy4€HHUE U IPUMEHEHHE.

Crnoco0bI mostyyeHusi KapOOHOBBIX KMCJI0T. OTae/IbHBbIE IPeICTABUTEIN U UX 3HaYeHHne. O0mue
CHOCOOBI MOTY4YEHHUS: OKUCICHUE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIMPTOB, allbJIEru10B. BaxkHelie
MIpeICTaBUTENN KapOOHOBBIX KHCIIOT, UX OHOJIOTHYECKas pOJib, crienrn(puyecKkue crocoobl MoTydeHus,
CBOWCTBA M INPUMEHEHHE MYPaBbHHOW, YKCYCHOM, NMAJIBMHUTHHOBOW M CTE€ApUHOBOW; aKpUJIOBOW M
METaKpHUJIOBOM; OJICMHOBOM, JIMHOJIEBOH M JINHOJICHOBOM; IIIaBEJIEBOM; OCH30MHOM KHCIOT.

Caoxnbie 3¢upbl. CTpoeHHE W HOMEHKJIATypa CIOXHBIX A(HUPOB, MEXKKIACCOBAas HM30MEPHS C
KapOOHOBBIMH KHCJIOTaMU. CrocoObl TMOJMy4YeHUs CIOXKHBIX 3¢upoB. OOpaTUMOCTh peaKIuu
stepuduKan W (PaKTOphI, BIMAIONINE HAa CMEIIeHHEe paBHOBecus. (OOpa3oBaHWE CIIOXKHBIX
nonmudupos. [lomustunenrepedranar. JlaBcaH Kak MpeACTaBUTENb CHUHTETUYECKUX BOJIOKOH.
XHUMHUYECKUE CBOMCTBA U TPUMEHEHHUE CIIOKHBIX A(UPOB.

Kupwbl. XKupsl kak croxxHble 3¢upbl riunepuna. KapooHOBbIE KUCIOTHI, BXOAAIINE B COCTAB KHUPOB.
3aBUCUMOCTh KOHCHUCTEHLIMM YXHUPOB OT HUX COCTaBa. XHMMHYECKHE CBOMICTBA KUPOB: TUAPOJIN3,
OMBUICHHE, THUIpHUpoBaHHe. buonoruueckas pojb KUPOB, HUX UCHOJIB30BaHWE B OBITY H
MIPOMBIILJIEHHOCTH.

Coau kap06oHOBBIX KHCJI0T. Mbuta. CriocoObl MOJIy4€HHS COJICH: B3aMMOJICUCTBUE KapOOHOBBIX
KHCJIOT C METAJJIAMU, OCHOBHBIMHM OKCUJAMH, OCHOBAHUSIMHU, COJISIMU; IIEJIOYHON THAPOJIU3 CIOKHBIX
3¢upoB. XUMHUECKHUE CBOWCTBA COJeil KapOOHOBBIX KHUCIOT: THAPOJIU3, PEaKIIMU HOHHOTO OOMEHa.
Mpuia, cymHOCTh MOrOIIEro AeicTBUsl. OTHOLIEHUE MbLIA K KeCTKOM BoAe. CHHTETUYECKHUE MOIOIIINE
cpenctBa — CMC (neTepreHTsl), UX MPEUMYIIECTBa U HEJOCTATKH.
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OK 01, OK 04,0K 07,
JIP10.

1 .Hpe,[[eJ'ILHLIe OJHOOCHOBHBIC KUCJIOTHBI

2. OT,[[eJ'ILHLIC MpEACTAaBUTCIIN Kap60HOBBIX KHUCJIOT

3.Cnoxuble 3¢upsl.. Kupsl. Mblia.

4, 3aerHHCHI/Ie MaTepuajia I10 pa3acily: ((FI/II[pOKCI/IHBHHe COCOANHCHMA, aJIbJCTHUADI, Kap60HOBBIe
KHCJIOTBI U UX IPOU3BOJIHBIC)

N INIDNIDN

KonTpoabnas padora Ne2«Kucnopomocoaepkaiine CoeIMHEHUS
O0600611eHNe MaTepHaa 1o CupTam, ajabJernjiam , KUCIoTaM, 3hpupam.

N

IIpakTnueckoe 3ansaTHeNe6:
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1. IIpaktuyeckas pabdora:«3ydeHue cBOWCTB KapOOHOBBIX KUCIOT. CroxHbIe 3¢upsl. Kupbi»

Tema 1.10.
YriaeBoanl.

IlonsiTue 00 yraesoaax. Knaccudukamus yrieBonoB. MOHO-, M- U TOJIUCAXAPHU/IBI, TIPEACTABUTEIH
KaKJIOM Ipynmsl yrieBoaoB. buonoruueckas posib yriieBOJOB, UX 3HAYEHHE B JKU3HU 4YEJIOBEKa U
oOmrecTBa.

Momnocaxapuasl. CTpoeHHe U ONTHYeCcKass H30Mepusi MOHOcaxapua0B. VX kimaccuukamus mo yuciy
aTOMOB yriepoja U mpupoje kapOoHunpHOW Tpynnbel. Popmynsl Dumepa u Xeyopca i
n300pakeHUs] MOJIEKYNT MOHOcaxapuaoB. OTHeceHHe MoOHocaxapuaoB K D- m L-pamy. Baxueimue
MpPeICTaBUTEIN MOHO3.

I'moko3a, cTpoeHue ee MOJEKyJdbl U (pusmdeckue cBoiicTBa. Tayromepus. XUMHUUYECKHE CBOWCTBA
[JIIOKO3bl: pEeakluu MO aJbACTUAHON Tpymie («cepeOpsSHOTO 3epKana», OKHCIEHHE a30THOMN
KHUCIIOTOM, TuJpupoBaHue). Peaknuu TIOKO3bI Kak MHOTOaTOMHOTO CHIHMpTa: B3auUMOJEIHCTBUE
TJTFOKO3BI ¢ TuapokcuaoM meau(ll) mpu xomMHATHOM TemIiepaType W HarpeBaHWUW. PaznmuvHbIe THIIBI
OposkeHust (CIUPTOBOE, MOJIOYHOKHCIIOE). [ roKo3a B npupoae. buonornyeckast posib U IpUMEHEHHE
rimoko3bl. OpykTo3a Kak uzomep IatoKko3bl. CpaBHEHUE CTPOEHUS MOJIEKYIIBI M XUMUYECKUX CBOMCTB
II0KO03bI U (ppykTO3bl. DpyKTO3a B IPUPOJE U €€ OHOoJIoTHYECKas pOJlb.

[Tento3sl. Pubo3a u ne3okcupr6o3a Kak MpeicTaBUTENN albIoneHTo3. CTpOeHUE MOJICKYI.
Hucaxapuapl. Ctpoenne mucaxapunoB. Crmoco® cowieHeHHs LHMKIOB. BoccraHaBiuBaronme u
HEBOCCTAHABJIMBAIOIIME CBOMCTBA AUCAaXapUIOB KaK CJIEACTBUE COWIeHEHHMs Lukia. CTpoeHue u
XUMHUYECKHNE CBOMCTBA caxapo3bl. TEXHOJOTMYECKHE OCHOBBI MPOMU3BOJICTBA caxapo3bl. Jlakro3a u
MaJIbT03a KaK U30MEphI Caxapo3bl.

Mommcaxapuapl. Obuiee crpoeHue nonucaxapuaoB. CTpoeHHe MOJIEKYJbl Kpaxmala, amMuio3a U
amuinonektuH. dusnyeckre CBONCTBA KpaxMana, €ro HaX0XKJCHHE B PUPOJIe U OUOJIOTUYECKAs POJIb.
I'mukxoren. Xumuueckue cBoricTBa Kpaxmaia. CTpoeHHe 3JI€EMEHTapHOr0 3BeHa LEJUTI0I03bl. BiusHaue
CTpOEHHUSl TOJUMEpPHON Lenu Ha ¢U3MYeCKHe M XUMHUYECKHE CBOWCTBA IEJUTIONO3bL. [ maposuns
LEJUTI0NI03bI, 00pa30oBaHUe CIOXKHBIX 3()UPOB ¢ HEOPraHUYECKUMHU M OPraHMYECKUMH KHUCIOTaMHU.
[TonsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX: aleTaTHBIM IIENK, BUCKO3a. HaxoxaeHue B mpupoie u
OuoJoruyeckas poJib HeJUT0a03bl. CpaBHEHHE CBOMCTB Kpaxmana U LEeJTI0N03BL.

16

OK 01, OK 04,0K 07,
JIP11.

1.I'mroxo3a.

2. Tucaxapunel. Caxaposa.

3. KanMaJ'I " OCJUIK0JIO3a — IMMPUPOAHBIC TTOJIMMEPBL

4. KonTpoJbHas padora Ne3 [lo kypcy opraHMuecKod XUMUU

IIpakTnueckoe 3ansTueNe7:

W3yueHne CBOMCTB IIIIOKO3bI, caXxapo3bl U Kpaxmala.

IIpakTnueckoe 3ansTneNe8

I'eneTnueckas cBsi3b OpraHMYecKuX BemecTB. KauecTBeHHbIE peakliiy Ha OpraHn4yecKre BEelecTBa.

NN NN DN
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IIpakTuyeckoe 3ansTHeNe9

Pemenue 3a1a4 Ha BBIBOJ (DOPMYIIBI OPTaHUYECKOTO BELIECTBA

IIpakTnueckoe 3ansaTHeNe10

Pemenne 3a1a4 Ha BBIBOA (DOPMYJIbI OPraHUYECKOTO BEIIECTBA IO MACCE CTOPEBILETO BEIIECTBA.

Tema 1.11.
A3oTocoaep:xamme.
AMMHBI.
AMHMHOKHCJIOTBI.
beakn.
HykJienHoBbI€
KHCJIOThI

Knaccudukarus u m3omepuss aMuHoB. [loHstre 00 amuHax. [lepBUYHbBIC, BTOPUYHBIC U TPETUIHBIC
amMuHbl. Kiaccudukanuss aMUHOB 10 THUIY YTIJICBOJOPOIHOTO pajJuKalia U YHCIYy aMUHOTPYII B
MoOJIeKyiie. [oMoJoru4eckune psabl TPEACITbHBIX aMH(PATUYECKUX W apOMaTHYECKHX aMHUHOB,
M30MEepHUsi © HOMEHKJIATypa.

XUMHYECKUE CBOMCTBAa aMUHOB. AMUHBI KaK OPraHUYECKHUE OCHOBAHMUSI, NX CPAaBHEHHE C aMMHUAKOM U
JIPYTUMU HEOPTraHWYECKUMH OCHOBaHUsAMU. CpaBHEHHME XHMHUUYECKHX CBOWCTB alu(paTUUECKUX H
apomatudeckux amuHOB. (OOpazoBaHMe amMuAOB. AHUIUMHOBBIE Kpacutenu. [lonstue o
CUHTETUYECKUX BOJIOKHaX. [lonmmamMupl ¥ oJIMaMuIHbIE CHHTETUYECKHE BOJIOKHA.

[Ipumenenue u nosydenre aMuHoB. [lonydenne amunoB. Pabotsl H.H.3ununa.

AMuHOKHUCTOTHI. [loHsiITHE 00 aMUHOKHCIOTaxX, WX Kilaccupukamuss U crpoeHue. Onruyeckas
M30MepUsi O-aMHUHOKHUCIOT. HomeHknaTypa aMHWHOKHCIOT. J[BOWCTBEHHOCTH KHCJIOTHO-OCHOBHBIX
CBOWCTB aMMHOKHCJIOT U €€ NPUUYKHbI. bumnonspHeie noHbl. Peakiiuu konaeHcanuu. IlentuaHas cBs3s.
CuHTeTHYeCcKHe BOJIOKHA: KampoH, 3HaHT. Knaccudukanus BojokoH. [loiyueHne aMHUHOKHCIIOT, UX
MIPUMEHEHHE U Onosiornueckasi QyHKITHSI.

benku. benku kak npuponHeie monumepbl. [lepBuuHas, BTOpuUYHAs, TPETHUYHAs M YETBEPTHUYHAA
CTPYKTYpPHI 0enK0oB. UOPHILIApHBIC U TI00YIIpHBIC OeTKkn. XMMHUYECKHUE CBONCTBA OCJIKOB: TOPEHUE,
JeHaTypalus, TUAPOIN3, KadeCTBeHHbIE (I[BETHBIE) peakiuu. buonornueckue QyHKIUU OEIKOB, UX
3HaueHue. benku kak komMmnoHeHT nuiy. [Ipo6aema 0enKoBOro rojiolaHus U MyTH €€ PEeIICHUsI.
Hyxnennosble kucnotsl. HykiieMHOBBIE KHCIOTBI KakK HpHUpOAHBIE NoJMMepbl. HykneoTuasl, ux
ctpoenue, npumepbl. AT® u AP, ux B3aumonpeBpalieHue U pojib 3TOr0 Mpoliecca B MPUPO/IE.
[Monstue IHK u PHK. Crpoenue JIHK, ee nepsuunas u BTopuuHas crpykrypa. Pabotsr @. Kpuka u
. Yorcona. KommiemeHTapHOCTh a30THUCTBIX oOcHoBaHuiU. Permmukamms JIHK. OcobenHocTH
ctpoenusi PHK. Tunst PHK u ux 6monorunueckue ¢ynkuuu. [loHstue o TpouyHoM kojzie (KOZOHE).
buocunTe3 Oenka B KuBO#l kieTke. ['eHHas wHxkeHepus U OuoTexHoJsorus. TpaHcreHHbIe (HOPMBI
pacTeHU U KUBOTHBIX
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OK 01, OK 04,0K 07,
JIP12.

1. AMUHBI. AHMINH.

2. AMUHOKHUCIOTHI.

3. benku

4. HyknenHoBbsle KUCIOTHL. Buasl , ctpoenue , ceoiictBa. Penymnukanusa JJHK, 3nauenne
HYKJICMHOBBIX KHCJIOT.

5.buonorn4yecky akTUBHbBIE BCIICCTBA, UX 3HAYCHHUC I )KUBBIX OPraHU3MOB.
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KonTtpoabHnas padora Ned
O0600611eHIE MaTepHaa 1o TeMe : «A30TOCOAepKaIINe COSTUHEHHSD)

I[MpakTHyeckoe 3anaTueNel (BTOpoe MOJIyroaue)
1.M3y4yenue cBoiCTB OJIKOB. A30TCOIEpIKAIME COEIMHEHUS], CTPOCHUE, CBOWCTBA.

KonTpoabHnas padora Ne
O000menne MaTepraJia 1o Kypcy OpraHu4ecKoil XuMHH.

Tema 2.1.Xumus —
HAyKa 0 BellecTBax

Conepxxanue yueOHOro MarepuaJa.

CocTaB BemecTBa. XuMHYeCKHEe 3JIeMEHTHI. CrocoObl CyIIECTBOBAaHUS XMUMHYECKHUX DJIEMEHTOB:
ATOMBI, MPOCTHIC W CJIOKHBIE BEIIEeCTBA. BemiecTBa MOCTOSHHOTO W TIEPEMEHHOTO COCTaBa. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB. BemiecTBa MOJICKYISPHOTO W HEMOJIEKYIISIPHOTO CTpoeHHs. CTroCoOBI
0TOOpaXECHUS MOJICKYIT: MOJICKYJISIPHBIC U CTPYKTYPHBIC (POPMYJIBI; IAPOCTEPKHEBBIC U MACIITAOHBIC
npocTtpancTBeHHbIe (CTroapTa—bpurineda) Moaenn MOJIEKyII.

N3mepenue BemecTBa. Macca aTOMOB M MOJIEKYJ. ATOMHas eIWHWIA Macchl. OTHOCHUTEIbHBIE
ATOMHAsT ¥ MOJICKYJIsIpHass Macchl. KoJm4ecTBO BemecTBa W €AMHHMIIBI €T0 U3MEPESHHSI: MOJIb, MMOJIb,
KMOJIb. Uncsio ABorajpo.  MounsipHas Macca.

ArperaTHble COCTOSIHHSI BellleCTBA: TBEpHOe (KpPUCTALIMYECKOE W aMOpQHOE), KHUIKOE |
razoo0pasHoe. 3aKoH ABOTaApO U €ro CIEIACTBUS. MosipHBIHE 00BEM BEIIECTB B Ta3000pa3HOM
coctostHH. OOBeIMHEHHBIN Ta30BBIN 3aKOH U ypaBHeHHEe MeneneeBa—Kianeiipona.

CMmecu BemecTB. Paznuunst MeXly CMECSIMH U XUMUYECKHUMH COeTUHEHUsIMU. MaccoBasi 1 00beMHast
1T0JTM KOMIIOHEHTOB CMECH

OK 01, OK 04,0K 07,
JIP 4, JIP7.

1.CocraB BemiectBa. ATOMBI M MOJIEKYJIbl. MOJIeKyJIIpHas Macca. ArperaTHoe COCTOSTHUE
BemecTBa. . KomnyecTBeHHas XapaKTEpPUCTHKA BEIIECTBA.

Tema 2.2.
OcHoBHBIE KJIACCHI
HEOPraHu4YecKux
BellleCTB.
I'eneTnyeckas
CBSI3b MEKIY
HEOPraHu4eCKHUMHM
U OPraHn4YeCcKUMH
BelecTBaMHu

Bonopoanbie coequmHeHMsi HeMmeTaslIoB. [lonydeHne aMmuaka M XJOPOBOJOPOJA CHHTE30M U
kocBenHo. du3nueckue cBoiicTBa. OTHOIIEHUE K BOJIC: KHCIIOTHO-OCHOBHEIC CBOMCTRBA.

Oxcuapl M aHTHAPHUIBLI KapOOHOBBIX KUCJI0T. HeconeoOpasyromue u cosieobpa3yromnue OKCHIbI.
Kucnotueie okcuapl, ux coiictBa. OCHOBHBIE OKCHJIbI, UX CBOWCTBA. AMQOTEPHBIE OKCHUIBI, UX
CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHJOB METAJJIOB OT CTENEHU OKHUCICHUSA. AHTUAPUJIBI
KapOOHOBBIX KUCJIOT KaK aHAJIOTH KUCIOTHBIX OKCHUIOB.

Kuciaorsl opranuveckne W Heopranmuyeckue. KuciaoTel B CBeTE€ TEOPUM 3IIEKTPOIUTHUECKOU
mucconuanuu. KuciaoTel B cBeTe NpoTONUTHUECKOW Teopuu. Kiaccudukamuss opraHMYEcKUX U
HEOpraHWYecKux KUcIOoT. OOmmue CBOICTBAa KHUCIOT: B3aUMOJICHCTBHE OPraHUYECKHX U
HEOPraHMYECKUX KHUCIOT C MeTaslaMi, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMHU W THAPOKCUAAMH, C
consiMu, oOpa3oBaHHE CIOXKHBIX 3(pUpoB. OCOOEHHOCTH CBOWCTB KOHIEHTPUPOBAHHON CEpHOUN H
a30THOM KUCIIOT.

OcHoBaHus OPraHuvYeCKue U HCOPraHm4veCKHue. OcHOBaHUS B CBETE TCOPpHUUN BHCKTPOHHTHHCCKOﬁ
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OK 01,0K02, OK
04,0K 07, JIP14.
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micconanuy. OCHOBaHHMSL B CBETE MPOTOJIMTHYECKON Teopuu. Kiaccudukanumss opraHMYecKHX H
HEOPraHMYECKUX OCHOBaHUM. XMMHUYECKHE CBOMCTBA IIEJIOYEH U HEPACTBOPUMBIX OCHOBAHUM.
CBolicTBa OECKUCIIOPOIHBIX OCHOBAaHHWW: aMMHUaKa U aMUHOB. B3anMHOe BIHMSHHE aTOMOB B MOJICKYJIE
QHWINHA.

AMdoTepHble OpraHMYecKHe U HeopraHu4yeckue coefMHeHHsi. AMPOTEpHbBIE OCHOBAaHUS B CBETE
MPOTOJIMTUYECKOH Teopuu. AMGOTEPHOCTh OKCHAOB W THAPOKCHUIOB TEPEXOJHBIX METaJIOB:
B3aMMOJICHCTBHE C KUCIOTAMU U IIEJI0YAMH.

Coumn. Knaccuduxanus u xummudeckue cBoictsa cosneid. OCoOOEHHOCTH CBOMCTB COJIEH OPraHUYeCKUX
1 HEOPTaHUYECKUX KHUCTIOT.

I'eHeTH4Yeckasi cBSA3b MY KJIACCAMH OPraHMYecKHX M HeOpraHuvdeckux coenuHenuii. [lonstue
0 TEHETUYECKOM CBA3M W TEHETHYECKUX pAJaxX B HEOPraHMYEeCKOW M OpraHMYecKON XHMHH.
['enernueckue psaabpl MeTauia (Ha NMpUMEpe KalbLMs U JKene3a), HeMeTaia (Ccepbl U KpeMHHs),
MEepexXoIHOTO deMeHTa (LIMHKA). ['eHeTnueckue psaibl U TeHeTUYecKasl CBsI3b B OPraHU4YeCKO XUMUHU.
EnuHCTBO MUpa BEIeCTB

1.OcHOBHBIC KJIaCCHI OpPTraHU4YCCKUX U HCOPTaHNICCKHUX BECIICCTB.

Oxkcunpl, CTpoeHue, KiaccuuKalus, CBONCTBA. 2
2.0OcHOBaHus, CTPOCHHE, KIlacCU(pUKaIUs, CBOMCTBA.
3.Kucnotsl, cTpoeHue, KiaaccuuKaius, CBONCTBA.
4.Conu,cTpoeHue, KiaccupuKaIus, CBONCTBA. 2
5.0600menne MaTepuana 1o KjiaccaM HeOpraHMUECKUX BEIleCTB.
IpakTuyeckas padoraNel.. [lonyyeHue XJI0pOBOJAOPOAA U COJITHOM KUCIOTHI, KX CBOMCTBA.
[Tonyyenue ammuaka, ero cBOicTBa
IIpakTtuyeckass padoraNe3. [TonydyeHue ruipoKCUI0B ATFOMUHUS U IMHKA U UCCIIEIOBAHUE UX 2
CBOMCTB.
IIpakTuueckas padoraNed. [lonyyeHue u uccienoBaHue CBOMCTB OKCUAOB CEPBI, YIIepoaa, 2
docdopa
Tema 2.3. Kanaccndukanus XuMHYeCKHX peakiuii B OPraHn4ecKod U Heopranudeckon xumuu. [Tonsatue o 10
XuMuueckue XUMHUYECKON peakuuu. Peaknuu, uaymmue O0e3 H3MEHEHHS KaueCTBEHHOTO COCTaBa BEIIECTB:
peakuuu aJUIOTPONHU3alMs U U3oMepu3anus. Peakiuu, uaynme ¢ I3MEHEHHUEM COCTaBa BEHIECTB: MO YHUCIY U

XapakTepy pearupyronmx U oOpa3ylomuxcs BemecTB (Pa3lIoKeHUs, COCTUHEHHS, 3aMelleHUs,
oOMeHa); 1Mo U3MEHEHHIO CTENEHEH OKUCICHHS DJIEMEHTOB (OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC U HE
OKHUCJIMUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIMH); 0 TeIoBOMY 3D (}EKTy (9K30- U SHAOTEPMHUUYECKHUEL);
mo d¢a3e (roMo- W TETEepPOreHHbIE); IO HampaBiIeHUIO (OOpaTUMble W HEOOpaTUMBIE); TIO

HCIIOJIb30BAHHUIO KaTaJin3daTopa (KaTaJ'II/ITI/I‘-ICCKI/IC n HeKaTaJ’II/ITI/IquKI/IC); oo MCXaHU3MY

OK 01, OK 04,0K 07,
JIP1S.
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(panuKanbHbIE)

BepoATHOCTL NPOTeKAaHUsA XMMHYECKUX peaKkuMil. BHyTpeHHss dHEprus, SHTanbnus. TerioBoi
3pPeKT XUMUIECKUX peakiuii. TepMoxumuueckue ypaBHeHus. CTaHIapTHAs SHTAIBIHS peakuuid
oOpa3oBanus Beniect. 3akoH [.1. I'ecca u ero cienctBus. JHTPOIHS.

Cxopoctb xumMnueckux peakuuii. [lonstue o ckopoctu peakuuif. CKOpoCTb TOMO- U T€TEPOr€HHOMN
peakuuu. DHeprus akruBauuu.@akTophl, BIAMSIOIMIME HA CKOPOCTh XUMHUYecKoW peakuuu. [Ipupona
pearupyromux BemecTB. Temmeparypa (3axoH Bant-I'odda). Konmenrpamms. Kartammsaropsl u
KaTaJln3: TOMO- U TETEPOreHHBIM, UX MEXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPraHWYECKUMH
KaTajau3aTopaMy. 3aBHCHUMOCTb CKOPOCTH  peakIuil OT TOBEPXHOCTH  CONPUKOCHOBEHMS
pearupyromux BEeCTB.

O0paTtumMocTh XMMHYECKHMX peaknuil. XuMuuyeckoe paBHoBecue. [loHsSTHE 0 XUMHUECKOM
paBHOBeCcHHM. PaBHOBECHbIE KOHIIEHTPAalMH. J[MHAMHYHOCTP XMMHUYECKOTO paBHOBecHs. DakTopsl,
BIUSIONIME Ha CMELICHHE paBHOBECHs: KOHIIEHTpalus, [JaBjieHHe, TeMmiieparypa (IPUHIUI
Jlelllatense)

OxucIMTEeIbHO-BOCCTAHOBUTEIbHbIe peakuuu. CreneHb OkucieHus. BoccraHoBurenn u
okucautend. OKHCIEeHWE M BOCCTAHOBJIEHHE. BakHeHIIMe OKUCIUTENIM U BOCCTAHOBUTEIN.
BoccranoBuTenbHBIE  CBOMCTBA ~ METAJUIOB  —  MPOCTBIX  BeHIeCTB.  OKHUCIHUTENBHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB — MPOCTHIX BEIIECTB. BoccTaHOBUTENBHBIE CBOWMCTBA
BEIIECTB, OOpa30BaHHBIX d3JEMEHTaMH B HU3IICH (OTPHUIATEIIBPHOW) CTETNICHH OKHCIICHUS.
OKHCIUTENbHBIE CBOMCTBA BEMIECTB, OOpPAa30BaHHBIX 3JEMEHTAMH B BBICIICH (TIOJIOXKUTEIHHOMN)
cTenieHn OkuciieHus. OKHCIUTENbHbIE U BOCCTAHOBHUTEIbHBIE CBOMCTBA BEIECTB, 0Opa3oBaHHBIX
3JIEMEHTaMU B IPOMEKYTOUHBIX CTEIICHIX OKUCICHUS

1. XuMuueckue pCaKuuu, ux KJ'IaCCI/I(l)I/IKaHI/IH. COG,Z[I/IHCHI/ISI, Pa3JI0XKECHUA, 3aMCIICHUA, oOMeHa.

2.I'enerndeckas cBI3b MCAYy KilacCaMU COG,I[I/IHGHPlﬁ.

3.3akoHOMEepHOCTH MpoTeKaHUs X.p. CKOPOCTh XMMHUECKUX peakiuii. OOpaTUMOCTh XUMHUYECKUX
peakiuii. XMMUYECKOE PaBHOBECHUE

4.OKHCIUTEIIFHO- BOCCTAHOBUTEIBHBIC pCaKkuuu. BHCKTPOXI/IMI/I‘ICCKI/IG nmponeccel B IPUPOAC U
JKHUBBIX OpraHnu3max

KonTpoabnasi padora Ne6 « Tunbl XuMHYECKHX peakuuii»

Tema 2.5.
Crtpoenue aroma

ATOM — cCJOXKHAaA 4YacTuna. JlokaszaTenbcTBa CIOKHOCTH CTPOEHHUS aToOMa: KaTOJOHbIE U
PEHTI€HOBCKHUE JIy4dH, (POTOAIPPEKT, paT0aKTUBHOCTD, SIEKTPOIH3.

[Inanerapnas mozxens aroma 3. Pesepdopaa. CoBpeMeHHBIE NPENCTABIEHUS O CTPOECHHHM aTOMa.
KopnyckynspHO-BOJHOBOW AyaJln3M 4acTUL MUKPOMUDA.

OK 01, OK 04,0K 07,
JIP3.
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CocTaB aTOMHOI0 s1/ipa— HYKJIOHBI: IIPOTOHBI U HEUTPOHBI. I30TOIBI ¥ HYKIIUIBL.

1. CoBpeMeHHbIE MPEICTABICHHUS O CTPOSHHH aTOMa DJIEKTPOHHBIE KOH(DUTYpaIllui aTOMOB
XUMUYECKUX JIEMEHTOB

Tema 2.6.
[epuoguveckuii
3aKOH
Ilepuoauyeckas
cucrema /..
MenaesieeBa.

OtkpbiTue Ilepuoanyeckoro 3akona. [Ipeanocsuiku: HakoIuIeHHE (PAKTOIOTHYECKOTO MaTepHaa,
pabotsl mpemmectBeHHukoB (M.B. [ebepeiinepa, A.D. Hlankyprya, [Ix.A. Heronennca, JILIO.
Meiiepa), cbe3n xumukoB B Kapicpys, muunoctasie kauectBa .M. MenneneeBa. Otkpeitue J[.H.
MenpneneeBsiM lleproanueckoro 3akoHa.

Ilepuonnuecknii 3akoH M crpoeHue aroma. CoBpeMeHHas ¢dopmynupoBka Ilepuoanueckoro
3akoHa. [lepuonndeckas cucrema M CTpoeHue aroMa. PU3NYECKUH CMBICI MOPSJIKOBOIO HOMeEpa
3JIEMEHTOB, HOMEPOB I'PyIIbl U neproa. llepuoanyeckoe N3MEHEHNE CBOMCTB IEMEHTOB: paanyca
aToOMa; SHEPrUM HOHHM3ALUM; DJIEKTPOOTPULIATEIbHOCTU. [IpUUYMHBI M3MEHEHMsS] METaUIMYECKUX H
HEMETAINIMYECKUX CBOMCTB JJIEMEHTOB B TIpynmax M Iepuojax, B TOM 4Hciae OOJBLUIUX U
cBepxOonbpmux. 3HayeHue Ilepuonmyeckoro 3akoHa U IlepHogudeckol CUCTEMBI XMUMHUYECKUX
anemeHToB /.. MeHieneeBa [uist pa3BUTHS HAYKH U IOHUMAaHNs XUMAYECKOW KAPTUHBI MUPA.

OK 01, OK 04,0K 07,
JIP6.

1. Ilepnoanyeckuii 3aKOH U MepUOANYECKasi cUCTeMa XUMU4eckux aineMenToB [[.1. Menneneena.
CoBpemenHas popMmynupoBka. [leproandeckuii 3aKoH 1 CTpoeHUE aToMa. MI3MeHeHne CBOWCTB
AJIEMEHTOB B TIEPHOJIaX U TPYIIIIAX.

2. O6H.[af[ XapaKTCPpUCTHUKA JJICMCHTOB. BO,I[OpOI[HBIe COCOAUHCHNA. HaHTaHOI/II[BI 1 aKTUHOHAbI

3.3adeTHoe 3aHsTHE 10 pa3aeny: «CtpoeHue aroma. [leproanueckuii 3aKOH U IEPUOANYECKAs
cuctema JI. . Menaeneena.»

Tema 2.7.
Crtpoenue
BelllecTBA

IlonsaTHe 0 XUMHUYECKOH CBSI3H. THUIIBI XMMUYECKHUX CBSI3€U: KOBAJICHTHAs, MOHHAs, METaJNINYECKas
U BOJOPOJHAS.

KoBanenTHasi xummnueckasi cBs3b. J[Ba MexaHu3Ma oOpa3oBaHUS 3TOM CBA3M: OOMEHHBIH H
JOHOPHO-aKUEeNTOpHbIA. OCHOBHBIE MapaMETPhl 3TOr0 TUIA CBS3U: JUIMHA, IPOYHOCTb, YrOJI CBA3M
WM BAJIEHTHBIN yroj. OCHOBHbBIE CBOMCTBA KOBAJIEHTHOM CBSA3M: HACBILIEHHOCTD, MOJSIPU3YEMOCTD U
MIPOYHOCTb. DJIEKTPOOTPHUIIATEIBHOCTD U KJIaCCU(UKAIMs KOBAJICHTHBIX CBSA3€H MO 3TOMY NMPHU3HAKY:
MOJIIpHAsl ¥ HEeTOJIIpHasi KOBAJIEHTHbBIE CBSA3U. [10JIIPHOCTH CBSA3M M MOJSPHOCTH MOJIEKYIbl. Criocod
NEPEeKPBIBAHUS JJIEKTPOHHBIX OpOHTaie M KilaccU(UKAIMs KOBAJICHTHBIX CBSI3€H IO 3ITOMY
MIPU3HAKY: G- U T-CBsA3U. KpaTHOCTbh KOBAJIEHTHBIX CBsI3€il U KiaccUUKAIMS X [0 3TOMY MPU3HAKY:
OJMHAPHBIE, IBOMHBIE, TPOMHBIE, IIOJYTOPHBIE. TUIIBI KPUCTAUIMYECKUX PELIETOK y BEIIECTB C OTUM
TUIIOM CBSI3U: AaTOMHBIE U MOJEKyJspHble. Du3nyeckue CBOMCTBA BEIIECTB C JTUMHU
KPUCTAJUIMYECKUMU PEIIETKAMHU.

Honnasi xumuyecKasi CBSI3b, KaK KpalHUHN ClIy4ail KOBAJIEHTHOW MOJAPHOW CBsA3M MexaHusM
0o0pa3oBaHusl MOHHOM CBs3U. MOHHBIE KPUCTAJUIMYECKHE PEIIETKH M CBOMCTBA BEMIECTB C TAKHUMHU

OK 01, OK 04,0K 07,
JIPS.
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KpHCTaJUIAMMU.

Merta/uinyecKkasi XMMHYeCKasi CBfA3b, KaK OCOOBI THUI XMMHUYECKOH CBSI3M, CYIIECTBYIOUIUH B
MeTalljlax U ciuiaBaX. Ee OTIMYHSA M CXOJCTBO C KOBAJICHTHOM M HOHHOW cBsa3sgmu. CBoMCTBa
METAJUIMYECKON CBSI3U. METAININYECKUE KPUCTAUIMYECKHE PEUIETKH U CBOMCTBA BEIIECTB C TAKUMU
KpHUCTaJUIAMHU.

Bonopoanas xumudyeckasi cBsi3b. Mexanusm oOpa3oBaHuMs Tako cBs3u. Ee kimaccuduxanms:
MEXMOJIEKYJISIpHAs. U BHYTPUMOJIEKYJIIPHAST BOJOPOJHBIE CBSI3H. MOJEKYISpHbIE KPUCTALUIMYECKUE
pELIETKH JJIg 3TOro Thmna CBs3M. PU3MYECKHE CBOWMCTBA BEIIECTB C BOJOPOJHON CBS3BIO.
buonorudeckas posib BOJOPOJAHBIX CBSI3€H B OpraHu3aIiuu CTPYKTyp onononumepoB.Enunas mpupoa
XUMHUYECKUX CBSI3€M: HAIMYKME PA3JUYHBIX THUIOB CBSI3€H B OJIHOM BEUIECTBE, MEPEX0J] OJTHOTO THIA
CBSI3U B IPYTOU U T.II.

1.Xumunyeckast cBs3b, €€ Buabl. KoBaneHntHas cBs3b. MonHas. Merannuueckas .Bogopoanas.

2.Kpucramumueckne pemeTKH U CBOWCTBA BEIIECTB.

Tema
2.8./IucnepcHnbie
CHCTEMBI.
PacTBOpbI.

IlonsiTne o aucmepcHbIX cucremax. Kiaccudwukarus JUCHEPCHBIX CHCTEM B 3aBUCHMOCTH OT
arperaTHoOTO COCTOSHHUS JIUCIIEPCHOHHON CPeJIbl U JUCIIEPCHOM (a3bl, a TAKKE M0 pa3Mepy UX YaCTHII.
I'pybouicriepcHbIE CHUCTEMBI: AMYJIBCUU H CYCTICH3UH. TOHKOAMCIEPCHBIE CHUCTEMBI: KOJUIOWIHBIC
(3011 ¥ TeNM) U UCTUHHBIE (MOJICKYJISIPHBIC, MOJICKYJIIPHO-HOHHBIEC U HOHHBIE). Db dext Tunmans.
Koarynsiust B KOJUTOHIHBIX pacTBopax. CHHEPE3HC B TelisX.

3HavyeHHe JUCIEPCHBIX CHCTEM B XMBOW M HEXKUBOW MPUPOJE W MPAKTHUUECKON >KM3HU YEJIOBEKA.
OMYIbCHH M CYCIIEH3UU B CTPOUTEINILCTBE, MUIICBON U MEIUIIUHCKON TPOMBINUICHHOCTH, KOCMETHKE.
buosorndyeckne, MEITUIIMHCKAE M TEXHOJIOTUYECKUE 30JIM. 3HAUCHHE Teieid B OpraHM3alliu >KUBOU
MaTepuH. buonornyeckue, nuieBbie, MEAUIIMHCKHE, KOcMeTHYeckue renu. CHHepe3nc Kak (GakTop,
OTIPENICNSIONUI CPOK TOMHOCTH TMPOJYKIMM Ha OCHOBe reneld. CBepThIBaHHE KpPOBH Kak
OMOJIOTUYECKUN CHHEPE3HC, €r0 3HAUCHHE.

IMonsitne o pacrBopax. ®uU3MKO-XUMUYECKasl IPUPOJIA PACTBOPEHHS U pacTBOPOB. B3anmoelicTeue
pacTBOpHTENII W PACTBOPEHHOTO BeliecTBa. PactBopuMocTh BemiecTB. CrocoObl BBIpOKEHHUS
KOHIICHTPAIIMU PACTBOPOB: MacCcOBas JIOJIsI PACTBOPEHHOTO BeleCTBa (TIPOLICHTHAS), MOJISIPHAS.
Teopusi 3JIEKTPOJIMTHYECKONH AMCCONHANMN. MeXaHH3M JUCCOLMUAIMUA BEIISCTB C Pa3InYHBIMU
TUTIAMU  XMUMHYECKUX CBsI3ei. BkiIaag pycckux YYeHBIX B pa3BUTHE [MPEACTaBICHHA 00
ANEKTPONUTHYECKON  aucconmand. OCHOBHBIE — TOJIOXKEHUS  TEOPUU  DAIEKTPOJIUTHUYECKOM
mucconuanuu. CTeneHb EeKTPOTUTHIECKON TUCCOoraui U (PakTopsl ee 3aBUCUMOCTH. CUITbHBIE U
cpenHue 3iekTponuThl.J{ucconumanus BoAbl. Bomoponansiii mokaszarens. Cpeda BOIHBIX PAacTBOPOB
ANEKTPOIUTOB. Peakiuu oOMeHa B BOJHBIX PACTBOPaX AJIEKTPOIUTOB.

I'maposu3 kak oOMeHHBINH mporecc. HeoOpaTuMblil TUAPONIN3 OPraHUYECKHMX U HEOPraHMUYECKUX
COEIMHEHUH U €T0 3HaYCHHE B MPAKTUYECKON NeITETbHOCTH YeIOBEKA.

O6patumsblii  ruaponus  conedd.  CrynmeHuareli  rumgponu3.  lIpakThueckoe  NPUMEHEHHE
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runpoansa.l uaponns opranndeckux BemecTB (OeNKOB, )KUPOB, YIIIEBOIOB, MOIUHYKICOTUI0B, ATD)
1 ero OMOJIOrMYECcKOoe U MpaKThyeckoe 3HaueHne. OMbUIeHHe KupoB. Peakuus srepuduxanuu.

1. [lonsaTHe o nucnepcHble CUCTEMax. 3HAYEHUE AUCIEpHbIX cucTeM. Bonubie pacTtBopbl. CriocoObl 2
BBIPAKEHUS KOHIIEHTPAIMK pacTBOPOB. . Perenne 3ajad Ha pacTBOPBI.
2. Teopust AIEKTPOIMTHIECKOH qricconanuu. Peakimyn oOMeHa B BOAHBIX PaCTBOPAaX AIIEKTPOJIUTOB. 2
3. KauecTBeHHBIE peaky HA HOHBI. 2
4. T'unponu3 kak 0OMeHHbIH nporecc. [ naponn3 opraHn4ecKux BEIeCTB 2
IIpakTnueckas  padoraNeS. Ouncrka BemecTB (UIBTPOBAHHMEM M JUCTWLIANMEH. OuucTka 2
BEIIECTB MepEeKpUCTAIIIN3ALIMEH
IIpakTnueckas padotaNe6llpuroToBieHre pacTBOPOB PA3INYHBIX BUIOB KOHIIEHTPAIMH 2
Tema 2.10. Xumusi  [S-DIEMEHTEI.
2JIEMEHTOB Bonopona. /[BoiicTBeHHOE moJioxkeHue Boaopona B Ilepumommueckoi cucreme. M3oTomsl Boaopona. 18

Tsoxenast Bojma. OKHCIHTENBHBIE W BOCCTAHOBUTENBHBIE CBOMCTBAa BOJOPOJA, €r0 TOJYYCHHE U
npuMeHeHue. Posib Bogopoaa B )KUBOU U HEKUBOUW IPUPOJIE.
Bona. Pomb Boael Kak  cpeooOpa3yromIero  BEMIeCTBA KJICTKHA. OJKOJIOTHYECKHE aCIEKThI
BOJOIIOIE30BaHMS.
JnemeHThl |A-rpynnbl. Illenounsie Meramnbsl. OOmas xapaKTepUCTHKAa MICIOYHBIX METAJJIOB Ha
OCHOBaHMM ToJo)keHUs1 B llepmoamyeckoit cucreme snemeHToB J.M. MenpaeneeBa u CTpOCHHs
atomoB. [lonmydenue, ¢uU3MYECKHE W XHMHYECKHE CBOWMCTBA IIEJIOYHBIX METAIOB. KaTHOHBI
IIEJTOYHBIX METAJIOB KaK BaKHEHIIas XUMUYecKas ¢opma UX CYIIECTBOBAHHMS, PETYJIATUBHAS POJIb
KaTHOHOB KaJIMs M HATPUS B )KUBOM KiieTke. [IpupoaHble coeTMHCHMS HATPUS M KaJIUsI, X 3HaYCHHE.
OuemenThl |lIA-rpynnel. OOmas XapakTepUCTHKA IIEIOYHO3EMENbHBIX METAJUIOB M MarHus Ha
ocHOBaHWU ToJiokeHUss B Ilepumoamueckoit cucreme snementoB J[.M. MeHnneneeBa u CTpOCHUS
atomoB. Kanbiwmii, ero nonydenue, GpuznyecKkue U XMMUYECKUE CBOICTBa. BakHeline coeanHeHus
KaJIbIIMS, KX 3HAYCHHUE U TpuMeHeHre. Kanbuumii B mpupoie, ero OMoJIoruveckast poJib.
p-DJIEMEHTBI.

AsmoMuHui. XapakTEepUCTHKA AFOMUHUS Ha OCHOBaHUU MoJokeHus B llepuonmueckoil cucreme
anemeHnToB JI.Ml.MenzaeneeBa u crpoenust atoma. [lonyuenue, ¢puznueckue U XUMHUECKHUE CBOWCTBA
anlOMUHMS. BaxHeilmue COequHEHUs allOMHUHMS, WX CBOMCTBA, 3HAUYEHHE W MPUMEHEHHE.
[IpupoHbIe COeTMHEHNS ATTFOMUHMUS.

Yraepoa u kpemHuii. O0mas xapakTepucTUKa Ha OCHOBAaHUM WX MoyioxkeHus B Ilepuommueckoit
cucreme JI.1I. MengeneeBa u crpoeHuss atoma. I[IpocTeie BelecTBa, 00Opa3oBaHHBIC ATHMU
anemMeHTaMu. OKcHABl U THAPOKCHIBI yriepoda M KpeMHusd. BaxHeiline coiau YroJbHOW U
KpeMHHEBOU KucaoT. CHiMKaTHasi IPOMBILIIIEHHOCTb.

I'anorenbl. O0mas xapakTepUCTUKAa TaJIOTEHOB HA OCHOBAHMU HMX MoJiokeHus B Ilepwommdeckoit

OK 01, OK 04,0K 07,
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cucreme anemeHToB [[.M.MeHneneeBa M CTpO€HMST aTOMOB. ['‘aJloreHbl — IPOCTBIE BEIIECTBA:
CTPOCHHME MOJIEKYJ, XMUMHUYECKHE CBOWCTBA, IIOJIy4YCHHE M IIPUMEHEHHe. Baxunenmmue coequHEHUs
rajoreHoB, UX CBOMCTBa, 3HAUYCHUE M TNpuMeHeHue. ['anoreHsl B mpupoje. buosiormueckas poib
raJIOr€HOB.

Xanbkorenbl. OOmas xapakTepuCTHKa XaJlbKOI'€HOB HA OCHOBAaHMM UX [OJOXKEHHUS B
[Iepunoanueckoii cucreme aemenTos .M. Menneneesa u cTpoeHus aToMOB. XaJIbKOTE€HbI — IIPOCTHIE
BemiectBa. Aitorpornus. CTpoeHHE MOJEKYNI aUIOTPONHBIX MOJUMGUKAIMA M HX CBOWCTBA.
[Tonyuenue u npuMeHeHUE KUCIOPoa U cepbl. XaJbKOT'€HbI B IPUPOJIE, UX OMOJIOTUYECKAS POJIb.
JuemeHTbl VA-rpynnbl. OOmias XapakTepUCTHKa AJIEMEHTOB 3TOM TpyNIbl Ha OCHOBAHMM HX
nosnioxkenus B [lepuoanueckoit cucreme anementoB J.M. MenneneeBa u crpoerust atomoB. CTpoeHHe
MOJIEKYJIBI a30Ta U AJJIOTPONHBIX Moaudukanuii pochopa, ux pusnueckue 1 XMMHUECKHE CBONCTBA.
Bonoponnsie coenunenus anemenToB VA-Tpymnmbl. Okcuabl a3oTa U pochopa, COOTBETCTBYIOLIUE UM
kucnoTbl. Comm 3THX KucaoT. CBONCTBA KMCIOPOIHBIX COeTMHEHUH a3oTa U ocdopa, NX 3HAUEHUE U
npuMeHeHue. A30T u pocdop B mpupojie, uX OHoIoruyeckas poJb.

JuemeHThl IVA-rpynnel. O0mmas xapakTepucTUKa 3JEMEHTOB 3TOM I'PYIIbI HA OCHOBaHUH
ux nosioxkenuss B llepmoamueckoir cucteme snemeHtoB [[.M. MeHneneeBa M CTPOEHHUSI aTOMOB.
VYrnepon u ero amorpornus. CBOWCTBA aIOTPOMHBIX MOAMGUKAIMKI yriepoja, WX 3HAUYCHUE H
npuMeHeHre. OKcHIpl W THIPOKCHIBI YIIepoja M KpEeMHHUsA, MX XHMH4YecKkue cBoucTtBa. Coiu
YTOJIbHOW ¥ KPEMHHUEBBIX KUCJIOT, MX 3HaU€HUE U IpuMeHeHue. [Ipuponoodpasyroiias posib yriepoaa
JUISL dKUBOUM M1 KPEMHMUS — JJISI HEKUBOW MPUPOIBI.

d-DieMeHTHI.

Ocob6ennoctu crpoennst atomoB d-amementoB (IB-VIIIB-rpymm). Meas, HHK, XpOM, XKee30,
MapraHell Kak IpOCTbl€ BEIIEeCTBa, WX (U3NYECKHEe M XUMHUYecKue cBoiicTBa. HaxoxaeHue 3Tux
METaJUIOB B MpUpoJie, UX noiydeHune W 3HadeHue. CoenuHeHus O-3JIEMEHTOB C pa3IMUuHBIMU
CTCIICHSMM OKHCIJIEHUS. XapaKTep OKCUAOB U THAPOKCHIOB 3TUX JJIEMEHTOB B 3aBHCHMOCTH OT
CTEIIEHH OKUCJICHMSI MeTajlla

1.06mmue cBoiictBa MeTamuioB. CriocoObl MOTyYeHUSI.

2.001as XapakTepUCTHKa 3JIEMEHTOB 1,2 rpynmnbl.nepuoudeckoit Tadbauups Menaeneesa J[.U

3. ATIOMHHUHN , €TO CBOMCTBA.

4.Kene3o. Xpom.

5. Xumus HemertanoB.O01as XxapakTepucTHKa HeMeTauloB. Bona
OneMeHTH 4 rpynmnsl nepuoaudeckoil Tadbauipl Menaeneesa .U

6.D51eMeHTHI 5 TpyNIbI eproaudeckoi Tabmuinl Menneneesa . 1.

7.21meMeHnTsI 6 TpyMIbI eproarndeckoi Tadbnuisl Menneneesa . 1.

8.OnmemeHTsI 7 rpynmbl nepuoandeckoit Tabauisr Menaeneesa 1. 1.

NN N (NN
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KonTpoabnas padora Ne/
O06o0061uIeHre MaTeprana 1o Kypcy HEOpraHu4ecKOi XHMHH.

2

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHue (coaepKaHue MPUKJIATHOI0 MOIYJIs1)

Tema 2.11. Xumusi | XuMusl M NPOU3BOACTBO. XUMUYECKasi IPOMBIIUIEHHOCTh U XUMHUYECKUE TeXHOIOruu. Chlppe Uit

B JKH3HHM 00IIECTBA | XMMHYECKOW MPOMBIILICHHOCTH. Bosia B XUMUYECKON MTPOMBIIIUICHHOCTH. DHEPTHUS 11 XUMHUYECKOTO 16
Mpou3BOJIcTBa. HayuHble MPUHIUIIBI XUMHYECKOTO TPOU3BOJICTBA. 3allUTa OKPYXKAIOUeH Cpeabl U
oXpaHa TpyJa TpPH XUMHYECKOM Tpou3BojcTBe. OCHOBHBIE CTAJIMU XUMHUYECKOTO IMPOM3BOJICTBA.
CpaBHeHME POM3BOICTBA AMMHAaKa U METaHOJIA.
XuMHA B CeJIbCKOM X03s1iicTBe. XHMU3aIUs CEJIbCKOrO XO35MCTBA U €€ HalpaslieHHus. Pactenus u
MOYBa, TIOYBEHHBIA TOTJIOMIAIOIMNA KOMIUIEKC. YJI0OpeHus W WX KiIaccupukanus. XUMHUUYECKHE
CpelncTBa 3amuThl pacTeHuil. OTpUIaTeNbHBIE TOCIEICTBHS MPUMEHEHUST TEeCTUIIUIOB U Ooprba ¢
HUMH. XUMHU3aIHsI )KHBOTHOBOICTBA. OK 01,0K02, OK
Xumusi u 3kosorusi. XUMHYECKOE 3arpsi3HEHHE OKpyxkaromieir cpeapl. OxpaHa ruapochepsl ot 04,0K 07, JIP7.
XMMHUYECKOTO 3arpssHeHus. OxpaHa MOYBBI OT XMUMHUYECKOro 3arpssHeHus. OxpaHa atMocdepbl OT
XMUMHUYECKOTO 3arps3HeHus. Oxpana (Giaopsl U payHbl OT XMMHUYECKOT0 3arpsisHeHus. bruotexHnonorus
Y TEHHAsl NHXEHEPUSL.
XuMHs ¥ NMOBCEAHEBHAA KM3Hb 4YesoBeka. JloMamHAs anteka. Moromue W YUCTAIINE CPEACTBa.
CpencrBa 60pbObI ¢ OBITOBBIMH HaceKOMbIMU. Cpe/cTBa JIMYHOW TMTHEHbl U KOCMETUKU. XUMHUS U
numa. MapkupoBKa YIAaKOBKAa IHUIIEBBIX M TMTHMEHHYECKHX MPOAYKTOB W YMEHUE HMX YWTaTh.
DKOJIOTHS )KWJINIIA. XUMUS U TEHETHKA YEJIOBEKa.
1.3HayeHue XMMUM B )KM3HM 4YeI0BeKa(Teopusi) 2
2.IlpakTnueckass padoraNe7. O3HakOMJICHHE C KOJIICKIIMEH YA0OpEHUN U IECTUILIUIOB. 5
3.IIpakTnueckass padoraNe8. O3HakoMIIeHHE C 00pa3llaMH CPEACTB OBITOBOM XUMUU U 2
JIEKApCTBEHHBIX IIPENapaToB

2

4 Ilpaktuueckasi padoraNe9 Pemenue 3a1a4 Ha 00beM 5
5.IIpakTnueckass padoraNel(. Pemenue 3a1a4y Ha MPaKTUUECKUM U TEOPETUUECKUI BBIXO 5
6.IlpakTnueckasi padoraNell.. Pemenue 3a1a4 Ha npuMecH 5
7.IlpakTnueckasi padoraNel2 Pemenue 3a1au Ha pacTBOpPbI 5

8.IlpakTnueckasi padoraNel3 Pemenue 3a/1au Ha KOJMYECTBO BEIIECTB

26




27



3.YcaoBus peanu3anuu NporpaMMbl JMCUMILVINHBI

3.1. TpeboBaHus K MUHUMAJIbHOMY MaT€pUaIbHO-TEXHUYECKOMY 00€CIIEYEHUIO
Peanuzauus nporpaMMbl AUCHMIUIMHBI TPeOyeT HATMYUS y4eOHOro KaOMHEeTa XUMHUH.

O6opynoBaHue y4eOHOTO KaOMHETA: MTOCAJOYHBIE MECTA M0 KOJIMYECTBY O0yJarONUXCS;

- paboyee MEeCTO MPEeno1aBaTes;

- KOMIUTEKTHI AUIAKTUYECKUX MOCOOUI IO TeMaM;

- cnpaBounble Tabmuubl: «llepuoanueckas cucrema .M. MenneneeBa», Tabnuia
pPacTBOPUMOCTH BEIIIECTB

- y4eOHUKHU

-000pyZ0BaHHasl JTA0OpaHTCKas /I XpaHEHUS! U TIPUTOTOBIICHUSI PEaKTHBOB

- JIOCTaTOYHOE KOJIMYECTBO PEAKTUBOB W MPHOOPOB [UIsI TPOBENCHUS XHUMHUYECKOTO
IKCIIEPUMEHTA,;

- 1abopaHT

Texaudeckue cpecTBa 0OyICHHUS:

- KOMIIBIOTEPHI C JIMIIEH3MOHHBIM MPOTPAaMMHBIM 00€CTIeYCHHEM;

- MyJIBTUMEIHAIIPOCKTOD;

- UHTepaKTUBHASI PUCTABKA.

3.2.MudopmarmonHoe odecrnieueHrue oOydeHus

[lepedyeHbp pexkoMeHAYEeMbIX yueOHBIX H3aHul, WHTepHET-pecypcoB, AOMOITHUTEIbHOU
JTUTEPATYPbI

OCHOBHBIE HCTOYHUKU:

[Mabpuensa O.C. Xumus B TecTax, 3a7adax, YIpaKHEHHUIX: yued. mocodue A CTy.. Cpel.
npod. yueobnnix 3aBenennii / O.C. I'abpuensn, I'.I'. JIeicoa — M., 2022.

abpuensa O.C. Ilpaktukym 1o oOIIeil, HEOPraHWMYECKOW W OpPraHUYEeCKON XHMHHU:
yueb.nmocobue A ctyA. cpen. nmpod. yueo. 3aBeaenuii / ['abpuensu O.C., Octpoymon W.T".,
Hopodeera HM. — M., 2020..

Jlna mpenomgaBarens

labpuensa O.C. Xumus nns mpemnojaBareis: ydeOHo-meTomuueckoe mocobue / O.C.
I"abpuensn, I'.I". JIsicoBa — M., 2016.

Yepuobenbckas .M. Meronuka o0yueHns XuMuu B cpeHeit mkomue. — M., 2003.

INa6puensa O.C. Jlpicoa I'.I'. Xumus ans mpenojaBatess: METoAUYecKoe mocoodue. — M.,
2004.
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3.3.KoHTpoJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTeJIbHOM TN CIUIIINHBI

KOHTpOJII) N OHECHKaA PACKPLIBAIOTCA 4YCPC3 AUCHUINIMHAPHBIC PE3YyJIbTATbhbl, YCBOCHHLIC

3HAHMS U IPUOOPETEHHbIE CTYJIEHTAMU YMEHUS, HAPaBJICHHbIE HA (POPMUPOBAHUE OOLIUX

1 poeccoHaIbHBIX KOMIIETEHIIUH.

O6mas/mpodeccuoHabHas

‘-IpGBBBI‘-IaI‘/IIHBIX CUTyalrAaAXx

Pa3znen/Tema TUIT OLIEHOYHBIX MEPONIPUATUN
KOMIIETEHIIUSI
Tembl: 'Y CTHBIN OIIPOC
OK 01 Brioupats CHOCO6I’Il.l, 1,2 ,1.3 ,1.4 ,1.5, HpaKTquCI;I/Ie 3aJaHus,
PCLICHHA A 6 17 1.8, 1.9, BmonHenue IpaKHEHUI
npodeccroHaIbHON 11 ’ ’ ’ ’ yip ’
10, 1.11, TECTUPOBAHUE,
FICATCIBEHOCTH HpHMeHHTeHBHOZ.l, 2,2 ,2.3 ,2.4 ,2.5,ucbMEHHBIN KOHTPOJIb
¢ PAJIMHHBIM KOHTCKCTaM 2.6., 2.7, 2.8, 2.9,MUunuBugyaipHOE JIOMaIITHEE
2.10, 3aJaHuE.
TeMbr: 'Y CTHBIN OIPOC
OK02 OBﬂaneHHel'l’ 1,2 ,1.3 1.4 1.5, IIpakTuueckue 3a1anus, )
HHBECATHHBIMI yqe6HLIMH1'6" 1.7, 1.8, 1.9, Beimonnenue yIOpaxHEHUH,
L03HABATE I LHEIMIL 1.10, 1.11, TECTUPOBAHUE,
- 2.1, 2,2 ,2.3 ,2.4 ,2.5,M1UCbMEHHBIA KOHTPOJIb
ACHCTRIAMH 2.6., 2.7, 2.8, 2.9,MHnuBugyaipHOE JIOMAIITHEE
2.10, 3aaHue.
OK 04. OddextuBHo | Temsr: YcTHBIH onpoc
B3aUMO/JEHCTBOBATh ul 1.1, 1,2 ,1.3 ,1.4| TlpakTuueckue 3aaHusl,
pabortath B kouiektuBe wu|,1.5, 1.6, 1.7, 1.8,| BeImosHEHHE YIPaXHEHUH,
KOMaH/1e 1.9, 1.10, 1.11, TECTUPOBAHHE,
21, 2,2 ,2.3 ,2.4| TMCbMEHHBIN KOHTPOJIb
2.5, 2.6., 2.7, 2.8,| UnguBuayanbHOE JIOMAIITHEE
2.9, 2.10, 3aaHueE.
OK 07. CopneiictBoBaTth | TeMbI: Y cTHBIN onpoc
coxpaHeHmio  okpyxaromeit| 1.1, 1,2 1.3 ,1.4| TlpakThueckue 3a1aHus,
cpensl, pecypcocbepexenuto,| ,1.5, 1.6., 1.7, 1.8,| BeImoJHeHHE YVIPaXHEHUH,
MIPUMEHSATH 3HAHUA 00| 1.9, 1.10, 1.11, TECTUPOBAHUE,
W3MEHEHNUU kaumarta, | 2.1, 2,2 ,2.3 ,2.4| TUCbMEHHBIN KOHTPOJIb
TIPUHITUTIBI oepexnuBoro | ,2.5, 2.6., 2.7, 2.8,| UnguBuayambHOE JIOMaIITHEE
npousBoncTBa, d3¢dexktuHo| 2.9, 2.10, 3a7laHue.
JNEUCTBOBATh B Co3nanue mpoeKTOB.
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