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1. OBIIASA XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
YYEBHOU JUCIHUITIVIMHbI
V.12 <kHAYUHASA KAPTUHA MUPA (B TOM UUCJIE XUMUA)»

1.1. O6JacTh NPUMEHEHHUSs IPOT PAMMbI

Pabouas nporpamma yueOHOM TUCIUTUIMHBI SBJISETCS YaCThIO TPOTPaMMBbl
o AroToBKHM crienuanuctoB cpenHero 3eeHa (IINICC3) B cootBercTBUM ¢ PT'OC 110
CIEUAILHOCTU cpeaHero npodeccuonanbuoro odpazosanust 09.02.06 CereBoe u
CUCTEMHOE aJIMHUHUCTpUpoBaHue. Pabodas mporpamMma y4uyeOHON MMCIMILIMHBI
MOXET OBIThb HUCIOJb30BaHA IO MporpaMMaM KypCOBO#l  MOJTOTOBKH,
MEePENoATOTOBKM W TOBBIIMICHUS KBammukanmuu 1o HampasieHuio 09.02.06
CeTeBoe M CHCTEMHOE aIMUHUCTPUPOBAHHE.

1.2. MecTo y4eOHO AMCUMILIMHBI B CTPYKTYPe MPOrPaMMbl

VYyeOHas [OUCLMIUIMHA Hay4yHas KapTUHa MHUpa (B TOM YHCIE XHUMMS)
OTHOCUTCS K 00meoOpa3oBaTeIbHOMY MUKy OCHOBHOHW TpodeccHoHanbHON
00pa3oBaTeILHOM MPOTPaMMBbI

1.3. lean v 3aga4m y4eOHOM TUCIIUNJIUHBI :

B pesynbTare nzydenus yueOHOM AucUMIUIMHBI « HayuHas kapTrHa mupa (B
TOM YHCIIE XUMHSI)» 00YyUaIOHICs JODKEH:

3HATH/MIOHUMAThH/YyMeTh

- 3HATH ONPEACICHUE U OINEPUPOBATH  CJCAYIOIMIMMH XUMHYECKUMU
MOHSTUSMU:  BEHIECTBO, XWMHUYECKUW  DJIEMEHT, aToM, MOJIEKYJa,
OTHOCUTENBHBIE aTOMHasi W MOJIEKYJIpHas MacChl, HWOH, aJUIOTPOIHS,
HU30TOIBI, XUMHUYECKas CBS3b, AJICKTPOOTPUIIATEILHOCTh, BaJIECHTHOCTb,
CTENEHb OKHWCJICHUS, MOJb, MOJISIpHAasS Macca, MOJSIPHBIH 00BeM
razoo0pa3HpIX BEIIECTB, BEIIECTBA MOJIEKYJSIPHOTO U HEMOJEKYJISPHOIO
CTPOEHHUS, PACTBOPBHI, AICKTPOJIUT U HEIJIECK TPOJUT, BICKTPOIUTHYECKAs
JTUCCOINAINS, OKMCIIUTEIb U BOCCTAHO BUTEIIb, OKHCJICHUE U BOCCTAHOBJICHHE,
TEIIoBoi A(PQEKT peakuu, CKOPOCTh XUMHUYECKOW pEakIuu, KaTaius,
XUMUYECKOE PaBHOBECHE, YIJIEPOJHBIA CKeNleT, (QyHKIHUOHAJIbHASI TPYIIIA,
M30MEpUST, TOMOJIOTHS;

- (GopmyupoBaThL 3aKOHOB COXPAHEHUSI MAcCChl BEIIECTB W IOCTOSHCTBA
COCTaBa BEIIIECTB;

- NMOHUMATh TPUYUHHO-CJIEICTBEHHON CBSI3U MEXAY COJEPKAHUEM HTHUX
3aKOHOB ¥ HAMMCAaHUEM XUMHYECKUX POPMYI U YpaBHEHHIA,

- NMOHUMATH HBOJIIOIIMOHHOW CYIIHOCTH MEHIEICEBCKOM W COBPEMEHHOM
dbopMympoBoOK nepuoanydeckoro 3akona J[. 1. Menneneena;

- 3HATh (PU3UYECKUA CMBICT CHUMBOJIMKH TEPUOJUYECKON  TaOIMIIbI
XUMHu4YecKux aeMeHToB [l. . Menneneena;

- 3HATh 3aBHUCHMOCTb CBOMCTB XMMHUYECKHX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yoIMX UX XUMUYECKUX AIIEMEHTOB;

- YMeETb XapakTepHU30BaTh BAKHEUIIINE TUIbI XUMHUUYECKUX CBSI3EH;



00BSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUSA

KPUCTAUIMYECKUX peleToK. PopMyIMpoOBKa OCHOBHBIX ITOJIOKEHUM TEOPUHU

ANEKTPOJIUTUYECKON TUCCOLMALNA U XapaKTEPUCTUKA B CBETE 3TOU TEOPUU

CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COCTMHEHMN;

yMeTb XapaKTepHU30BaTb COCTAB, CTPOCHMUS, CBOMCTBA, IIOJNYyYECHHUE U

IIPUMEHEHNE BAXKHENIINX;

- yMeThb XapakTepu3oBarb COCTAB, CTPOEHUE, CBOWCTBA, IIOJNy4YEHUE W
IIPUMEHEHNSI BAXKHEMIIMX KJIACCOB YIJIEBOIOPO/IOB;

HCIO0Jb30BaTh B y4eOHOHU U PO (ecCHOHATbHOM e TETbHOCTH XUMUYEC KU €

TEPMUHBI U CUMBOJIBI;

00BSICHATH CYIIITHOCTH XUMHUYECKHUX MTPOLIECCOB;

KJIACCH(PUUUPOBATH BEUIECTBA U NPOLECCHI C TOUYKU 3PEHUS OKHCIICHHUS -

BOCCTaHOBJICHUS;

COCTABJATL YPABHEHUU pEAKUMKA C TMOMOIIBK METOAA DJIEKTPOHHOTO

OajaHca;

O00BSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEAKUHUHU U IIOJIOKECHUS

XUMHUYECKOTO PAaBHOBECHS OT PA3JIMUHbIX ()aKTOPOB;

BBINOJIHATL XUMUYECKUH SKCIIEPUMEHT B IIOJHOM COOTBETCTBHM C

npaBuJiaMy 0€30MaCHOCTH;

Ha0/1101aTh, (UKCUPOBATH U OMNUCHIBATh PE3YJbTAThl MPOBEACHHOTO

DKCIIEPUMEHTA;

yMeTb  CaMOCTOSITEIbHO  HCKaTb  XUMHUYECKYyl0  MHpOpMAIHIO €

UCIIOJIb30BAaHUEM PAa3JMYHbIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3/1aHUH,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

HCMO0Jb30BATh KOMIBIOTEPHBIX TEXHOJIOTHM Ayt 00paboTKu U mepenayu

XUMHUYECKON HHPOPMAIIUU U €€ TIPEICTABICHUS B pa3IMUHbIX PopMax;

YCTAHABJIUBATb 3aBUCHMOCTb MEXJYy KAau€CTBEHHOW M KOJMYECTBEHHOU

CTOPOHAMH XUMHUYECKHX O0OBEKTOB U MPOIIECCOB;

pelaTh PacYETHBIE 33]a4H [10 XUMHYECKUM (POpMYJIaM U YPaBHEHHUSAM .

Hcnoab3oBaTth nmpuoOpeTeHHbIE 3HAHUA M YMEHHUS B NPAKTHYECKO
AEATeJIbHOCTH Y NIOBCEAHEBHOM JKM3HHU J1JIAL:

00BSICHATH XUMHUYECKUX SIBIICHUM, MPOUCXOSAIIMX B NMPHUPOJE, OBITY U Ha
MIPOU3BOJICTBE;

onpeaeJsiTb BO3MOXHOCTEW NPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B
Pa3JIMYHBIX YCJIOBUAX;

c00JII0aTh [TPABUJIA 3KOJIOTUYECKU TPAMOTHOTO TOBEJAEHUS B OKP y KA IIEH
cpene;

OLEHNBATH BIIMSIHUE XUMHUYECKOTO 3arpsi3HEHUS] OKPYXKAIOMIEH Cpelbl Ha
OPraHu3M YeJIOBEKa U JPYTHUE KUBbIE OPTraHU3MbI;

€00J1101aTh NpaBuiia 6€30MacHOT0 0O paIIeHHs C TOPIOYUMHU U TOKCUIHBIMHU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PY10BAHUEM;



e KpUTHYECKAsi OLEHKAa JOCTOBEPHOCTH XHMHUYECKOW wuH(popManuu,
MOCTYMAIOMICH M3 Pa3HBIX HCTOYHUKOB.
OcBoenune cojnepkaHus y4eOHOW IUCHMIUIMHBI « XUMHUS», 00ecrednBacT
JTOCTKEHUE CTYICHTAMU CJICIYIOIIUX Pe3yJabTaTOB:

Ne

w/n Kon PesyabTaThl

JINYHOCTHBIE

YyBCTBO TOPJIOCTH U YBAKEHUS K ICTOPUH U JOCTUXKEHUSIM
OTEUYECTBEHHOM XUMUYECKOW HAYKN; XUMUYECKHA TPAMOTHO €
1 J1 MOBEJICHHE B MPO(GECCUOHATLHON ASATENbHOCTA U B OBITY
npu  oOpamieHMd ¢ XMMHUYECKHMMH  BEIIeCTBAMH,
MaTepuaiaMy U MpOLECCaAMU

['0TOBHOCTHh K TMPOJIOHKEHHUIO 00pa30BaHUs ¥ MOBBIIICHUS
kBaMpuKamu B u30paHHOW  mpodeccuoHATLHOU

2 T2 NEATeIbHOCTH U 00 bEKTHBHOE OCO3HAHNE POJIA XUMUIECKUX
KOMIIETEHIIUI B 9 TOM
YMeHHe  HUCNOJIb30BaTh  JOCTHXKEHUS ~ COBPEMEHHOU
3 3 XUMHAYECKOM HAyKM H XUMHUYECKHX TEXHOJOTHM IS

HOBBILIEHUSI COOCTBEHHOTO UHTEIIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM NP0 (dhecCHOHALHOU AeSITEIbHOCTU

MeTanpeaMerHble

Hcnonb3oBaHWe  pa3auyHBIX  BUIOB  IO3HABATEIILHOU
JEATeIbHOCTH M OCHOBHBIX HMHTEUIEKTYyaJIbHBIX OTIepaItuii
(mocTaHOBKHM 33712491, (GOPMYJIUPOBAHUS TUTIOTE3, aHATU3 A U
CHUHTE3a, CpaBHEHMs, 0000IIeHUs, CHCTEMaTU3alllH,
BBISIBIICHUSI TIPUYUHHO-CJICACTBEHHBIX CBs3€H, IMOMCKA
4 MI aHajioroB, (OPMYIMPOBAHHUS BBIBOJOB) [JIS PpEIICHUS
MOCTABJICHHOW 3aJlayd, NMPUMEHEHHE OCHOBHBIX METOJ0B
no3HaHusl (HAOJIOJIEHUS, HAYYHOT'O OJKCIEPUMEHTA) JJis
U3Y4YEHHUS Pa3MYHBIX CTOPOH XUMHYECKUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJIMMOCTD
CTaJIKUBAThCS B MpodeccuoHambHoM cepe

Hcnonp30BaHne pa3MIHBIX MCTOYHUKOB JJISI TIOJTyYCHHS
XAMUYECKOM  MHQOpMalMKM, yMEHHE  OLEHHUTh €€
JIOCTOBEPHOCTD JIJIsl AOCTHKEHHSI XOPOILUX Pe3ybTaTOB B
npodeccroHanbHOM chepe

IIpeameTHbIE

CopMHUpPOBAaHHOCTh TMPEACTABICHUA O MECTE XUMHU B
COBPEMEHHOM HAy4YHOW KapTHHE MHUPA; NOHUMAaHUE POJIU
XUMUU B (OPMHUPOBAHMH KPyro3zopa ¥ (PyHKIIMOHAILHOM
I'PaMOTHOCTH YEJIOBEKA JIJIS PEHICHUS TIPAKTHICCKUX 3a/1a9

BJI&I[GHI/IG OCHOBOIIOJIarartonmiuMmn XUMHUYCCKUMH
MMOHATHUAMMA, TCOPHUAMMH, 3dKOHAMHW W 3aKOHOMCPHOCTIMH,

6




YBEPEHHOE TMOJIb30BAHUE XUMHUYECKOM TEPMHUHOJIOTUEU H
CHMBOJIUKOU

113

Brnanenue OCHOBHBIMH METOJAaMH HAyYyHOT'O TO3HAHUS,
UCIIOJIb3YEMBIMU B XUMHUH: HAOJIIOACHUEM, OIMCAHHUEM,
U3MEPEHUEM, OJKCIIEPUMEHTOM; YMEHHE 00padarbiBath,
OOBACHATH PE3YNbTaThl NMPOBEACHHBIX OIBITOB U JENaTh
BBIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHITH METO/IbI
MO3HAHUSA MPU PELICHUN MPAKTUYECKUX 3a/1a4

114

ChopMHUPOBAaHHOCTH YMEHHSI J1aBaTh KOJUYCCTBEHHBIC
OIICHKM ¥ TPOU3BOJIUTH PACUEThl MO XUMHUYCCKUM
dbopMyaM U ypaBHCHHUSIM

10

I15

Bnaz[ CHHC IMpaBUJIaMH TCXHUKU 0e301acHOCTH npu
HUCIIOJIb30BAHNU XUMHWYCCKUX BCIICCTB

11

116

CdopmMupoBaHHOCTh COOCTBEHHOM MTO3HITMHU IO OTHOIIICHU IO
K XUMHYECKOW WHGOPMAIUH, TOJy9aeMON W3 pPa3HBIX
HNCTOYHHUKOB




2. CTPYKTYPA Y COAEPKAHME YUYEBHOM JUCIUILIMHBI

2.1. O0beM y4eOHOM AMCUHUILINHBI M BUABI y4e0HOM padoThl

Ne

Bua yueOHo# padoThI O0beMm yacoB
CTPOKH
1 O06beM 00pa3oBaTe/ibHOIM IPOTPAMMBI, 78
B TOM UYHCJIE:
2 CaMOCTOAITEJIbHAsl pa00Ta 00y4arOLIMXCH -
3 KOHCYJbTAIIUN -
4 cymMMapHasi ydeOHasi HATPY3Ka BO B3aUMO/AelCTBHU € 78
npenoaaBaTejieM
B TOM YHCJIE: -
TEOPETUUECKOE 00 yUeHHE 48
MPAKTUY €CKUE 3aHATUS (eCiu npeodycmMompeHo) 16
1a00paTOpHbIE 3aHATUS (eciu nPedyCMOmpeHo) 14
KypcoBasi paboTa (IpOEKT) (eciu npedycmompeHo) -
5 NPOME KYTOUHAS ATTeCTAMS -
6 HHAUBHUAYAJbHBINA IPOEKT (eciiu npedycmompeHo) -

IIpomesicymounas ammecmayus 6 hopme oughgpepenyuposanHozo 3auema




2.2. TemaTH4YeCKHUil JIaH U cofiepxkaHue ydeOHoH nucuminibl Y. 12 « Hayunasi kapTuHa Mupa (B TOM 4YHCJIe

XHMHSA )
Koasi
HaumeHoBaHue Conep:xanue yueOHOro MmaTepuaJia, JadopaTopubie padoThbl U NPAKTHYECKHE 3aHATHSA, O0beM yacoB | KOMIETCHIH
pa3neJioB U TeM caMoCTOsITeJIbHAS padoTa 00yyaloImMXxcs, KypcoBasi padora (IpoeKT) i,
¢opmuposa
HHUIO
KOTOPbIX
crmoco0cTBye
T JIEMEHT
TNPOTPAMMBbI
1 2 3 4
Pazned 1. O0mass 1 HeopraHu4yeckass XMMHs 36
Beenenue Cojie p:kanue yue HOro MaTepuasa
1| [lpenmer, nenu u 3amauv y4eOHOM AUCHUIIIMHBL. TexHuka O€30IIaCHOCTH B XMMHUYECKOM
nabopaTopum; TpaBuWJia  pabOTBI € TOCYAOH,  DJEKTPUYECKUM  00OpYIOBaHUEM, 5 Mlﬂll\/l2
HarpeBaTeNbHBIMU MPUOOpaMU, XUMUUYECKUMH peakTuBamu. OkazaHue MepBONH METUIITMHCKON 115, 116
MOMOIIM TMPH OXKOTax M OTpaBieHusX. HelTpanusyroume pactBopbl. KOHTpOJIb MCXOIHOIO
YPOBHS 3HAHUI.
Coaep:kanue y4e0OHOro MmaTepuajia
gg&%;}}lé 1 | IlpeacraBiaeHust O CTPOCHWH BemiecTBA. BaneHTHOCTh. Xumuueckue GopMyibl. 3akKoH
XHMHYeCKHe MOCTOSIHCTBA cocTraBa. OTHOCUTENbHAs aTOMHAas M MoJIeKyJsipHass maccbl. KonnuecTBo 2
331?3:1’)‘:)‘(‘;1‘4“"“. Bemectsa. Moab. MonspHas Macca. PacyeTsl o XMMUYeCKUM (GopMy/aaM. 3aKOH COXpaHEHHSI M ﬂ\/{z
Macchl BEIECTBA MPU XUMHUYECKUX peakiusx. PacueTsl mo xumuyeckuM ypaBHeHUsiM. CocTas, I11,112, 113
Ha3BaHUs U XapaKTEpHbIE CBOMCTBA OKCHUJIOB, OCHOBAHUI, KUCIIOT, COJIEH .
IIpakTnyeckas padora 2
1 [Pacuers! 1o xumudeckuM (GOpPMyIaM U ypaBHCHHUSIM.
Conepxanue yueOHOro MaTepuaJia 1




I Tema 2. |1 [ Crpoenne aroma. 3apsam sgpa, NOpPAAKOBBIM HOMEp M 3apag aToMa. M30Tombl i
e pruoIMYe CKHii
LSO CTaOMIIBHBIE W PAIHMOAKTUBHBIC. PacIoN0XKEeHHEe >JIEeKTPOHOB aTOMOB IO SHEPreTHUECKHM Hli/nnév[zn ;
e pHOIHY e CKAst ypoBHsM. ['maBHOE KBaHTOBOE uncio. [lonsiThe o S-; p-; d-; - anexrponHbIX OOMaKax. e
l\c/lnec}g%ae%[ﬁ?h CoBpemenHast (GopMyJIMPOBKa MEPHOINUECKOTO 3aKOHA. [lepruonyeckas CHCTEMAa XUMUYECKHX
CTpoeHHe aToMa. 5JIEMEHTOB B CBETE TEOPUHU CTPOCHHUs aroma. PacrpeieneHue 3JIEKTPOHOB B aTOMax MEPBBIX
YeThipeX MepuoaoB. BamentHbie snekrponbl. [lpencrasienue o S-; p-; d-; f smemenrax.
3aKOHOMEPHOCTH M3MEHEHHsSI CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH (OKCHIIOB, THAPOKCHIIOB) B
npenenax TIIaBHBIX TOATPYII. BaleHTHbIE BO3MOXHOCTH aTOMOB pa3HBIX 3JIEMEHTOB.
3HayeHue MEPUOINYECKOTO 3aKOHA JUISl TOHMMAHU S HAYJHOM KapTHHBI MHUPA.
IIpakTnyeckas padora 71, J12
1| XapakreprCTHKA 3JIEMEHTOB IO TOJIOKEHHIO B IIEPUOANIECKON CHCTEME. MI, M2
113, 1143
T 13 Conepxanue yueOHOro MaTe puaJia
ema 1.3.
Xuvmgecras | 1| CIOCOOHOCTE aTOoMOB  00pa3OBBIBATH MOJEKynbl. KoOBaJeHTHas CBs3b. XapaKTepHCTHKA 11
cBs13b. CTpoeHue KOBAJICHTHOW CBS3M IO CIOCO0Y ee 00pasoBaHHs. DIIEKTPOOTPHUIIATENBHOCTh PasiInYHBIX
BelEcTBA. snemeHToB. [lonsipHas u HemoJsipHast KOBaJ€HTHAsI CBsi3b. BomopoiHas CBsi3b. M1, M2
Honnast cBs3b. CTeneHb OKHMCIEHHs DJIEMEHTOB B CIIOXKHBIX BEIIECTBAX, IpPaBUIIA €€
HaXOXXIECHU. 112, 114
BemectBa MOJICKYISIPHOTO M HEMOJEKY/ISIPHOTO  (KPHCTAIMYECKOT0) CTPOEHUS. THIIBI
KPUCTAUIHIECKUX PEIETOK. JIOHOPHO-aKIIENTOPHAsS CBsA3b. MeTainyeckast CBsI3b.
T 1.4 Copep:xkanue y4eOHOro marepuajia
ema 1.4. =
XUMHYECKHe 1| Cxopocts xuMUUeCKUX peakmuii. DakTophl, BIMSIONKME HAa CKOPOCTh PEAKIMU: TPUPOIA 12, 113
peaKuum. pearupyroimx BELIECTB, TOBEPXHOCTh COMPUKOCHOBEHUS PEAreHTOB, KOHIIEHTPAIIUU BEIIECTB, M1, M2
33';‘};;’22‘;;’:3?“ TeMIlepaTypa, Karajim3arop. XuMmudeckoe paBHoBecue. CIBUT DPABHOBECHS: BIIUSHUE 1, 112, Ti6
XHMHYECKHX TEMITEpPATYpPhI, JaBJICHUS, KOHIICHTPAIMU. Y IaleHHue IpOIyKTa u3 cepbl peakiuu. [IpHHIHIT
peaKuuH. Jle-1llaTenbe.
Knacenpukanus T G
HeopraHmdyeckux | -pPaKTHYECKas paboTa J12, JI3
coe/IMHEe HUH. 1| Pacuer ckopocTelt XMMHUECKUX pEaKLHM. MI, M2
113, 114
Tema 1.5. Copep:xanue y4eOHOTo MaTepuaJia
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Bona. PactBopsl.

JucnepcHbsie cucTeMbl. PacTBOpel Kak (M3MKO-XMMHUYECKHE CUCTeMBbl. HachllieHHBIE H

DJIeKTPoIuTHYEC HEHaChIIIeHHbIe pacTBOphl. KOHIIEHTpalus BeliecTBa B pacTBOpPE MO MaccoBoil aone (B %). 12, 113
Kas Jucconuanus KucioT, OCHOBAaHMM M COJEHM B BOJHBIX pacTBopax. Boaa kak MOJISIpHBIN Hll\/l IH;/I 21‘1 6
AUCCOLUALS. pacTBopuTenb. Poib BOABI B OJEKTPOJUTUYECKON JucconUanuu. [uapartamus HOHOB. T
Kpucrannoruapatel. CTyleH4aToCTh Ipoliecca AUCCOIUALMK COJIEH MHOTOOCHOBHBIX KHCIIOT U
OCHOBAaHMI MHOTOBAJICHTHBIX MeTAJUI0B. OTipeiesieHre KUCIOThI, COJIM U OCHOBAHMUS C TIO3U LU
TEOPUH DJICKTPOIUTUYECKON nuccoruanuu. MouHeie peakiinu. XuMHYECKUEe CBOMCTBA KUCIIOT,
OCHOBAaHMM U COJIEH B CBETE TEOPUU HJICKTPOJIMTHUYECKOW JUCCOLMALUM. Y CIOBUS
HEOOpaTHMOCTH pEaKIuii B pacTBOPax.
Kucnotnocts pactBopoB. Ilonsitue o pH pacrBopax. Illkana pH. Mcnosib3oBaHue KMCIOTHO-
OCHOBHBIX UHJUKATOPOB.
I'mpponus conedl. 3HaueHHWE THAPOJIM3a B XHMMHUUECKHMX IIPOLIECCAX, €ro IPaKTHUECKOoe
HCIIOJIb30BaHUE.
[IpencraBiienre 0 COBpeMEHHOM (IIPOTEOIUTUUYECKOM ) TEOPUU KUCIOT U OCHOBAHMUIA.
Onekrposin3. Psj craHAapTHBIX AJEKTPOAHBIX MOTeHIManoB. [Iporecchl, mpoTekaronme Ha
KaToJIe U aHOJIE.
IIpakTnyeckas padora JI2, JI3
1 | Peakiiuu HOHHOTO OOMEHA. M1, M2
I11, 112, 113
JlaGopaTopHbie padoThI JI2, JI3
1| Peakunu noHHOTO OOMEHA. M1, M2
2 | UcnibiTanue pacTBOPOB coJell MHAMKaTOpamMu. [ M IpoJIu3 coleii. 113, T4, 115
T 1.6 Copep:xkanue y4e0OHOro marepuajia
Olcncenn:lz}reﬁl;ﬂo- 1| Buasl OKMCIMTENbHO-BOCCTAHOBUTEIBHBIX pEAKIUM. 3aKOHOMEPHOCTH HX MPOTEKAHUS. B3
BOCCTAHOBHMTEJIbH PaccTanoBka k03(pULIMEHTOB B CXeMaX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOAOM ML M2
bI€ peaKimu. JJNIEKTPOHHOTO  0ajaHca TMpPU  COCTABICHWH  ypaBHEHUN. 3HAaYeHUE OKHUCIUTEIHHO- 1, 1-]2, 16
BOCCTAHOBUTEIBHBIX PEAKIINN U MIPUPOJIE U TEXHUKE.
IIpakTH4yeckas padora 712, 713
1 | CocraBneHue ypaBHEHU M OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUH. M1, M2
113, 114
Tewma 1.7 Conep:xkanue yueOHOro MmaTepuajia J1.M1, M2
MeTamibi. 111, I12, 13,
16
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O6ume cBenenust o Metayuiax. [lonokeHrne MeTaJIOB B TIEPUOANYECKON CHCTEME XMMHUECKUX
AJIEMEHTOB U OCOOCHHOCTH JJIEKTPOHHOTO CTPOEHUSI MX aTOMOB. MeTaluiMueckasi CBS3b.
Kpucrannmmueckoe crtpoeHue MetamioB. CpaBHHUTENbHAs XapaKTepPUCTHKA (U3UYECKUX U
XUMHYECKHX CBOMCTB MCTaJIJIOB, OKCUABI 1 THAPOKCHUABI MCTAJLJIOB. MeTtannsl B COBpeMeHHOfI
TexHuke. CIijiaBhbl.

Bo3MokHOCTE MOJYYCHHA PA3JIMYHBIX KOMIIO3UIITUMOHHBIX MAaTCpHuaIOB. XUMHYecKass U
AICKTPOXUMUYECKAs KOPPO3Ws METAUIOB. 3ammTa oT Koppo3uu. HWurmbutopel. O0630p
METaJJIOB I10 TPyIIaM NepUOANYECKON CUCTeMbl XuMuieckux snemeHToB [I.11. Menaeneena.
CpaBHI/ITeJH)HaSI XaPAKTCPUCTUKA IIOATPYIIII MICIIOYHBIX W MICJIOYHO3CEMCIBHBIX MCTAJIOB.
XapakTepucThka aIFlOMUHUS, €r0 OKCUJIa M THAPOKcHAa. AtoMuHOTEpMUA. CIJlaBbl HA OCHOBE
AIIOMUHUS, UX TIPUMEHECHUE.

Mertamnbel 1oOOYHBIX TOArpyHI (XpoMm, Menb, kene3o). CrtpoeHue aromoB. CBolicTBa
XUMUYECKUX 3JeMEeHTOB. KpaTkue cBeieHHS O BaKHEMIIMX COETUHEHMSIX XpoMa, MeH,
JKCJIC3a, OKCHUABI U THAPOKCHUBI. Nx Y4aCcTUC B OKHMCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX PCAKIIHAX.
CocraB, 0COOCHHOCTH CBOMCTB M TPUMEHEHUE Yyr'yHa M CTaIM, BAKHEHUIIMX CIIJIABOB JKeJe3a.

JlaGopaTtopHbie padoThI J12, JI3
1 | Xumudeckne CBOMCTBA METAIIJIOB, OKCHIOB M THIPOKCHJIOB. M1, M2
2 | CoiicTBa XpoMaToB U AUXpomMaToB. KauecTBEHHBIE peakiiy Ha KaTHOHBI JKele3a. 114, 115

Tena LS. Conep:xkanue yueOHOro MmaTepuajia JI1
HemeTajuisl. M1, M2
I11, I12
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OOume cBeneHUs 0 HeMeTautax. [10JI0KeHHEe HEMETALTUISCKAX JJIEMEHTOB B TMIEPUOIMICCKOM
cucteme. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHUs X aToMOB. CTpOE€HHE MPOCTHIX BEIIECTB, X
cBoiicTBa. CpaBHEHUE OKUCIUTEIbHBIX M BOCCTAaHOBHUTEJIbHBIX CBOMCTB HEMETAJUIOB.
XapakrepucTuKa CBOWMCTB  HEMETAUIOB; TMAPOKCHIOB, BOJOPOJHBIX  COCIMHECHUU.
Kucnopozacoaep:xaime KUCIOTHI.

0O030p HEMETAIJIOB (IO TPYIIIam).

[loarpynma _ramorenoB. CBoWcTBa W MNpUMEHEHHE TajoreHoB. llociemoBarenbHOCTS,
BBITECHEHUSI HX Jpyr JAPYrOM U3 pacTBOpoB cojied. CpaBHUTENbHAS XapaKTepUCTHKA
BOJIOPOJHBIX COCOUHEHUN  TaJIOTEHOB. XJIOPOBOJOPOJHAs  KHUCJIOTA, €€ CBOMCTBA.
Pacnio3snaBaHue rajioreHos.

[Hoarpynmna kuciaopoaa. AJIOTPONUS KHCIOPOJaH cepbl. XapaKTEpUCTHKA 3JIEMEHTOB
MOArpynmbl kuciopoga. CpaBHEHHE CBOMCTB BOJOPOAHBIX COSAMHEHUH (BOJIa, CEPOBOIOPOI).
Oxcuapl cepbl. CepHasi KACIIOTa, €€ CBOWCTBA M 3HadeHWe. OTHOIEHHE pa30aBICHHOW H
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI K Pa3IMYHbIM METAJUIAM.

[Toarpynmna a3ora. XapaKTepUCTUKA 3JIEMEHTOB MOJAIPYIIBI a30Ta. AMMHAK, €r0 CTPOCHUE,
CBOIICTBA.

Comn ammonwms. Oxcuzapl azora. Mx cBoiicTBa. 3arpsisHeHue arMocdepsl OKCHAAMH a30Ta.
AzoTHas kucioTa. BzauMmoseiicTBre pa30aBiIeHHON U KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Pa3MYHBIMU TSOKEIBIMU MeTauiaMu. [I[puMeHenne a30THOM KUCIOTHI U ee coneil. Cobmroaenne
CTPOroil TO3MPOBAHHOCTU IPU MCIOJIb30BAHUM a30THBIX yoOpenuii. Conep:kaHue HUTPATOB B
MUIIEBBIX MPOAYKTaX M MOCIEACTBUS UX ACUCTBUSA Ha opraHu3M. Kparkas xapakrepucTHKa
cBoiicTB (ochopa M ero BakHEWIMX coeMHEHUN. 3HadeHne opToPocHOPHON KHCIOTHI U €€
COJIEH.

Hoarpynna yraepona. [lonoxeHue yrimepoja B MEPUOJUYECKOW CHCTEME XUMHUUYECKUX
snemMeHTOB. CpaBHEHHUE AJIEKTPOHHOTO CTPOCHHSI aTOMOB YIiepoia M KpeMHHUS AJUIOTPOIHS
yriuepona. AncopOnmoHHas CrnocoOHOCTh aKTUBUpOBaHHOTO yrs. CpaBHEHHWE CBOMCTB
MPOCTBIX BEHIECTB, OKCUIOB U THAPOKCUIOB yrieponaa M kKpemHus. CoeluHEHUs yriiepojaa u
kpemMHusi B mpupone. '"TlapHukoBbIid d(pekT" Kak ciefcTBHE HAKOIJICHHWS] OKCHJAa yIiiepoja

(IV) B mpupoge.

pakTH4eckasi pabora

CBo¥WicTBa HEMETAIIOB

N3

I'eneTnueckas CBI3b MCIKAY KlIaCCaMU HCOPraHMUYCCKUX COGI[I/IHCHI/Iﬁ

JI12, J13
M1, M2
I11, 116

JlaGopaTopHbie padoThl

1 | KauectBeHnHBIC PCaKI Ha aHUOHBI

2, M2, I15
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2 | Pemenne skciepuMeHTaNbHbIX 33/1a4 110 TeMe «Hemetanmbiy.
Conepxanue yueOHOro MaTe puaJia
Tema 1.9. JI1-J13
00001 HNE
3HaHMii o o0weii | 1| OGoOIeHre 3HaHU 110 00IIEH ¥ HEOPTaHMYECKOM XUMHH. 2 MI1-M2
Heopraﬂ?mecxoﬁ I11-116
XMMHH.
Pa3nea 2. Opranuyeckasi XuMusi 42
Tewma 2.1 Conep:kanue y4eOHOro MmaTepuajia 1
OCHOBHEIE 1| Oprannueckasi XuMus - XUMHsI COCUHEHUH yriepona. Teopus XuMHUYecKoro crpoeHus A.M. M1 M2
M0JIOKE HUS BbyrnepoBa. Ee ocHOBHBbIE MOJIOKEHUS. 3aBUCUMOCTh CBOWMCTB OPraHMYECKUX BEIIECTB OT ’
xmzﬁgglgcloro XMMHYECKOTO CTpoeHus. Ilonstue yrueBonoponos. CrpykrypHbie (opmynsl. M3omepus. 5 I, 112, 116
CTpOeHHS OcoOeHHOCTh  DJIEKTPOHHOTO ~ CTPOEHHs aroma yriepoja. I[IpuuumHbl, MHOrooOpasus
OPraHu4€ CKHX OpraHMYECKUX COeAMHEHMH. J[Ba crmocoba paspbiBa KOBAJEHTHBIX CBS3€H B MOJIEKYNaxX
coegl;gﬁgggBlg;M. opraHuyeckux coenuHeHuil. [IoHsTHE O COOTBETCTBYIOIMX UM PEAKIHSAX PATUKAIBHOTO U
MOHHOTI'O TUIIOB.
T 9 Conep:xkanue yueOHOro MaTepuaJia
aneleszl;opbﬁbln 1| 2.2.1. lIpenesibHbIE YIJie BOJOPOABI
HX NPUPOJHbIE OO6mast gopmyrna cocraBa, TOMOJIOTHYECKass Pa3HOCTh. XHUMHUECKoe cTpoeHue. KoBaneHTHBIE
HCTOTHUKH. CBS3M B MOJIEKYNIAX, SP°-THOpHIM3ausL.
Ilonstue  ymieBogoponHOro  paaukana.  M3omepuss  ymieBOJOpPOJHOIO  CKeleTa. T
Cucrematnueckas HOMEHKIATypa. XHUMHUYECKHE CBOWCTBA: TOPEHUE, TaJIOWJAMPOBAHUE, 4 M1, M2
TEPMHUYECKOE Pa3NIOKEHUE: ACTHIPUPOBAHIE; OKUCIIEHHE, H30MEepHU3allui. MeXxaHu3M peakiuu 12, 116
3amemeHusi. CuHTe3 yriaeBoaopoaoB (peakuus Bropia). [Ipakruueckoe 3HaueHUE MpeaeTbHbBIX
VIJIEBOAOPOJOB M HX TaloreHo3aMelleHHbIX. OmpenerneHne MOJEKYIIpHOW  (HopMysbl
ra3000pa3Horo yrjaeBoJopoja Mo ero IJIOTHOCTH M MAacCOBOHM J0Jie XUMHUYECKHX 3JIEMEHTOB
WJIN 110 TIPOJyKTaM CropaHusi. MeraH, CBOICTBa, MpUMEHEHUE. Bompochl 3K0JIOTHH .
IpakTHyeckue padoThbl JI2, JI3
1 | Pemenue 3ana4 Ha BEIBOA (POpMyYIT ra3000pa3HbIX BEILECTB. 2 1\1%: 11\-[/[4%
2 | Conepxanne y4eGHOro MaTepuasia 2
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2.2.2. HenpejeJjibHble YrieBoaopoiabl. AjkeHbl. O0mpas dopmyna ankeHoB. DTuiieH. Ero
cTpykTypHas (opmyna. DIEKTPOHHOE CTPOEHME. BHIbI CBA3M W SP?-TMOpHMIM3ALUS aTOMOB
yranepoaa. l'omonornueckuil psin 3TriieHoB. Cucremarndeckass HOMeHKiarypa. l[losmydenue
QIKCHOB.  XMMHYECKME  CBOMCTBA  QJKCHOB: PpEAaKUMs  HOHHOIO  IPUCOECIWHEHHUS
(B3aMMoOAENCTBHE C TajloTeHaMH, TraJlOT€HOBOJOPOJAaMH, BOAOPOJIOM, BOAOH). OObscHeHue
npaBujia MOpPKOBHUKOBA C MO3UIMH 3JIEKTPOHHOTO CTPOEHMS PEArMpPYIOLMX BEIIECTB (HA
npuMepe mnpornena). OkuciaeHne alkeHoOB nepMmaHranaroM kanus. ['openue. [lonumepusamus.
[lonsTHs: MOHOMEp, TOJIMMEp, CTENeHb nojauMepusanuu. CBONCTBA IOJMATUIICHA.
[IprMeHeHNEe 3TUIIEHOBBIX YIJIEBOJOPOIOB.

/lueHoBBIE YIJeBOAOPOAbI (YIJIEBOAOPOIBl C JBYMs JABOWHBIMU CBsi3siMu). [lonstue o
JMEHOBBIX YINIEBOAOpOAax: UX oOmas QopMyna; cucTeMaTHUecKas HOMEHKIATypa: BHUIbI
nuzomepuu. CoONpspKeHHBIE CHCTEMBI C OTKPBITOM Ienbio (Ha mpumepe Oyraguena-1,3).
Oco0eHHOCTH IIEKTPOHHOTO CTPOEHUSI YIIIEBOJAOPOAOB C COMPSHKEHHBIMH JIBOWHBIMU CBSI3SIMH.
XUMHYECKHE CBOMCTBA AMEHOB B CPaBHEHUHU C alkeHaMH. CKIOHHOCTb JUEHOB K PEaKUUU
npucoearHeHuss no Mecry - 1,4. OxucieHue nepmaHraHatoM kanus. llonmumepuzamus
Oyraauena - 1,3 u uzonpena. [lpupoHbIil U CHHTETUYECKUM KaydyKH, X IPUMEHEHHUE.
Anxunbl. AuerwieH. Ero crpyktypHas u 9iekTpoHHas QopMynbl: SP- THOpHAM3AIHS
yIJIepoHOTO aTtoma. ['omonormueckuid psn arnerusieHa. OOmas Qopmyna ankuHOB. Bumbl
CTpyKTypHOH wu30omepuu. CucreMaTudeckas M paldOHaJbHAsd HOMEHKIATypa ajKMHOB.
XUMUUECKHE CBOWCTBA. Peakumyu MOHHOrO mpucoennHeHusa. Peaknuu 3amenieHus: BOIOPOaA
IpU  yriepoAe C TpPOWHOM CBs3pl0 Ha MeTaul (oOpazoBaHuE aleTHICHHAOB). Peaxuus
nonuMepusanuu. Okucinenue nepmanranatoMm kanus. Peakius M.I'. Kyudeposa. [lonyuenue u
MpPUMEHEHNUE alleTUJIeHa.

JI1
M1, M2
I11, 112

IIpakTHyeckas padora

1

Ha3Banust HempenenbHbIX YIIEBOAOPOJOB IO CHUCTEMAaTHYECKOW U pallMOHAIBHOMN
HOMEHKIIaType.

JI1
M1, M2
14, 116

aboparopHasi padora

JI
1

HonyquHe OTHJICHA U alICTUJICHA, U3YUCHUEC UX CBOMCTB.

J12, JI3
M1, M2
113, 115

Copep:xkanue y4e0OHOro matepuajia
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3| 2.2.3. ApomaTH4ecKHUe YIiieBOI0POIbI.

benzon. CtpykrypHas dopmyna. Tun ruOpuan3aiiui aTOMOB yIiiepojia B O€H307bHOM KOJIBIIE
(sp2-rubpunuzanms). IloHsTue 00 SIEKTPOHHOM CTpOEHWUM OCEH30/Ia KaK COIPSDKEHHOM
CHUCTEMBI C 3aMKHYTOH LENbI0. Jlenokann3anust p-3JeKTPOHOB.

HaszBanus yrieBomoposoB psia OeH30JIa MO pallMOHAIBHON HOMEHKIAType. DMIHpPUYECKUe
(TpuBHManbHble) HazBaHus. [IpUpoJHBIE MCTOUHUKUA M CHHTETHYECKHE CIIOCOOBI MOIy4eHUs
apoMaTHYeCKUX yIiIeBOAOPOAOB. B3anMOCBI3b IpelebHbIX, HEPEAEIbHbIX U apOMaTHUYEeCKUX
YIJIEBOJIOPOOB.

dusnyeckue U XMMUYECKUE CBOWCTBA OeH30ja. XapaKTepHbIE PEAKIMM MOHHOTO 3aMEIleHUs
(bpomupoBaHUE, HUTPOBAHUE). Y CIOBUS UX MTpoBeaeHUs. OCOOCHHOCTh MPOTEKAHUS PEAKIUMA
NpHUCOEIMHEHUs Bojopoga H xiopa. OTHoleHue OeH30jla W €ro roMoJiora TOIyosla K
OKWCJICHHIO TepMaHTaHaToM Kaiws. ['opeHue OeHzonma. CTHpON - BaKHEHIee MPOM3BOIHOE
6enzona. Ctpoenue, cBoiictBa crupona. [lonumepuszamnus cTupoia.

JI1, J12, J13
M1, M2
11, 12

Conepxanue yueOHOro MaTe puaJia
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Tema 2.3.
Kucaopoaconepx
anme
opraHuyYeckKue
coeTUHEeHHS .

2.3.1. Ciupthl ¥ ¢eHOoBI.

Cnuptel. CTpoeHME IPENENbHBIX ONHOATOMHBIX CIIUPTOB. DyHKIMOHAIBHAS IPYNIA CIUPTOB
TUJIPOKCUTPYIIA, €€ DJIEKTPOHHOE CTpoeHHe. l'omosnornueckuil psn cnuproB. CTpyKTypHas
u3oMepusi (M30MepUsl YIIIEPOJHOTO CKeJleTa U MOJOXKeHUEe (yHKUMOHAJIBHOM TPYIIIBI).
PannoHanpHas 1 cucTeMaTuyeckass HOMEHKIATypa.

OcHOBHBIE  CIOCOOBI ~ TOJMYYEHHUs CHOUPTOB: THApATalus aJKSHOB. B3aMMOJACHCTBHE
TaJIOTCHONIPOM3BOJHBIX ~ YINIEBOJOPONOB €  INEJIOYBbK; BOCCTAHOBJICHUE  ANBACTHIOB.
MeXMoeKynsapHble BOJOPOJHBIE CBSI3M M MX BIUSHUE Ha (PU3NYECKHE CBOMCTBA CIIMPTOB.
XUMUUYECKHE CBOWCTBA CHUPTOB. Peakiumu ¢ ydacTMeM BOJOPOJA, BXOIAIIETO B COCTaB
TUJPOKCUIIBHON TPYNIIBI CHUPTOB: B3aUMOJEHCTBUE C IIETOYHBIM METAIOM - 00pa3oBaHME
aJIKOTOJIATA; B3aUMOJIEWCTBHE CIHMPTOB CO CIOHpPTaMH - OOpa3oBaHUE MPOCTHIX APUPOB.
Peaknun Bcelt rpynmel - OH: peakumm HWOHHOro 3amelieHusi (B3aUMOJIEHCTBHE C
raJloreHOBOJIOPOAAMH; JeTHaparanus cnuproB). MeraHon u 3TaHon. WX mpumeHeHue u
IIPOMBIIUIEHHBI CUHTE3. SIIOBUTOCTH CIHUPTOB, TI'yOMTENBHOE JEHCTBME Ha OpPraHU3M
yesoBeka. ['eHeTnyeckas CBs3b MEXAY YITIEBOJOPOAAMHU U ClIUpTaMu. MHOroaTOMHBIE CIIUPTBHI,
ux crpoeHue. OCOOEHHOCTH CBOMCTB MHOIOATOMHBIX CIMpTOB. KauecTBeHHas peakuus Ha

MHOTOAaTOMHBIE CHOUPTHI - B3auMozeiictBue ¢ ruapokcugom wmeau (II). Ilpumenenue
STUJICHTNIMKONSA U TinunepuHa. denonpl. Omnpenenenne kiacca ¢eHomoB. MXx crpoeHwme.
OynkunoHanbHas rpynna - OH; B3auMHoOe BiusiHME aTOMOB B Mouiekynae. CpaBHEHUE

KUCIIOTHOCTH CIUPTOB ¥ (eHonoB. CrocoObl momydeHus (eHosna. XWMHUYECKHe CBOMCTBA
¢denona. Peakniuu Ha dyHKIuMOHaIbHYIO Tpymnmy ¢eHosoB (-OH); B3auMoaeicTBUE ¢ HATPHEM,
¢ menodyamu. KadecTBeHHas peakiiusi Ha (eHOIBI - B3aumMo/ieiicTBre ¢ ximopuaom skemnesa (IID).
Peakuny Ha apoMaTHYECKOE KOJBIIO: TAJIOTEHUPOBAHKE U HUTPOBAHHUE.

71
M1, M2
12, 116

JlaGopaTopnasi padora

1

XUMHYECKHE CBOMCTBA CITUPTOB U (IeHOJIOB.

JI2, JI3
MI, M2
111, T13, TIS

Conepxanue ydueOHOro MaTe puaJia
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2.3.2. Aabaeruibl 1 KeTOHbI

Omnpenenenue Kiacca anpaeruaoB. Mx  ¢yaknuonanpHas rtpynma. OOmas  dopmyina,
TOMOJIOTHYECKUN  Psil W CTPYKTypHash H30MEpHsl  anblAerufoB. PamnunoHanbHas U
cUCTeMaTh4YecKass HOMeHKinarypa. llomydeHune u CBOWMCTBa anbAErvIOB. Peakinuss MOHHOTO
MPUCOCTUHEHUS IO KapOOHUIILHOI Tpynme (B3auMOJCHCTBHE C BOJOPOIOM, BOIOH, CIIUPTOM,
aMMHAYHBIM PacTBOPOM OKCHAa cepeOpa). Peakius OKuCICHUS albJACTHIHON TPYIIBI -
B3auMozeiicTBre ¢ okcuaoM cepedpa (I) u ruapoxkcunom mean (II) - kKadecTBEHHBIE peakIuy Ha
anpaeruapl. Peakiuu 3amemieHus BOAOPOJAa B YINIEBOJOPOJHOM paaukaie. Dopmanbaeru.
[Momumepusamus. Konaencamust gopmanbaerunga ¢ geHonom. [loHsTrue o xiacce keToHOB. Mx
dbyHKIIMOHATBHAS Tpyrma. CXOACTBO U pa3inudre B CBOWCTBAX aJIbJICTU/IOB U KETOHOB. AIIETOH.
[IpumeHeHne KapOOHHMIIBHBIX COeMUHEHHI. TOKCMYHOCTh JEMCTBUS albACTHI0B U KETOHOB Ha
KUBBIC OPTAHU3MBI.

JI1, J12, J13
M1, M2
1, I12, 113

Conepxanue yueOHOro MaTe puaJia

3

2.3.3. Kap0oHOBBIE KHC/I0THI

Ompenenenue Kiracca KapOOHOBBIX KHCIOT. WX QyHKUMOHaNbHAs rpynmna. DJIEKTPOHHOE
crpoeane KapOokcunpHOl rpynmbl. B3aumHOoe BiMsSHUE KapOOKCHIJIBHOM TPYIIBI H
yIIEBOJOPOAHOrO paaukana. OOm@s QopMyna ©  TOMOJOTMYECKUH psii  HpeesibHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KMCIJIOT. BUJIbI CTPYKTYpHOM M30MEPUU. DMIMPUYECKUE HA3BAHUS
KapOOHOBBIX KHCIIOT. Cucremarnyeckass HoMeHknarypa. [lonydenue n ¢usnueckue cBoicTBa
KapOOHOBBIX  KHCIIOT. XUMUYeCKue CBOMCTBA KapOOHOBBIX  KHUCIIOT. Peaxium,
conpoBoxjatoumecss pasppiBom O-H cBs3u B kapOOKCHJIBHON rpynmne (KACIOTHAas
JICCOLMAIUs); YCTOMYMBOCTh KapOOKCMHATaHUOHA (JIeIoKaIn3alus 3apsiaa); B3auMoAeHCTBUE
C HEKOTOPbIMHM METAJUIaMU W IejodaMu (peakuuu cioeoOpazoBaHus). Peakunu, ¢ ygyactuem
TUJpOKCcHa KapOOKCUIIBHOM IPYNIbI (B3aUMOJICHCTBHE CO CHUPTAMH) - MOJY4EHHE CIIOKHBIX
s¢upoB. Peakuuu 3amenieHHs BOJOpOJa B YITIEBOJOPOJHOM pajuKaie (rajJoreHupOBaHUE)
KapOOHOBBIX KUCIOT. BaxkHelinme mnpeAcTaBUTENN KapOOHOBBIX KHUCIOT: MypaBbHHa,
YKCYCHasi, aJbMUTUHOBAs, CTCAPUHOBAs, aKpUJIOBas, OJlenHOBasA. OCOOEHHOCTh XUMUUYECKUX
CBOMCTB MYpaBBMHOI KHCIIOTHI, peakuus '‘cepedpsiHoro 3epkana’. OneMHOBas KHCIOTa Kak
MPEAICTaBUTENb HENPEENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT.Mblia. Mbla Kak cosu
BBICIIIMX KapOOHOBBIX KUCIOT. [IpMeHeHrne kKapOOHOBBIX KUCIOT U UX IPOU3BOAHBIX. [loHsTHE
0 CUHTETUUYECKUX MOIOIIMX CPEJCTBAX.

JI1
M1, M2
112, 116

IIpakTnueckas padora

1

HomeHknatypa, u3oMepusi ¥ CBOMCTBAa KapOOHOBBIX KHUCIIOT.

712, J13
M1, M2
111, T4
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JlabopaTopnasi pabora JI2, J13
1| Xumnueckue cBOicTBa KApOOHOBBIX KHCIIOT. 1\1/1[311;[/[52
Copep:xkanue y4e0HOro matepuajia
4| 2.3.4. Croxubie 3 UpbI U KUPHI.
Crtpoenue cioxHbix 3¢gupoB (obmps dopmyna). Peakius stepuduxanuu. OOpaTUMOCTb 1
peakiuu  dTepudukanuu. KUCIOTHBIM W MIEIOYHON TUAPOIU3 CIHOXKHBIX ddupos. Hx M1, M2
NMpUMEHEHHEe, poyib B mpupoxae. Kupbl W ux cBoiictBa. Beicme KapOoHOBBIE KHCIIOTHI, 11, 112
BXOJSIIME B COCTaB TMPUPOJHBIX JKUPOB (MATBMUTHUHOBAS, OJICMHOBAs, CTCapUHOBAs).
dusnyeckre CBOMCTBA KHUPOB; TUAPOIU3 KUPOB, UX OKUCICHHE: TUJIPUPOBAHHUE >KHUJIKUX
JKUPOB.
IIpakTHyeckas padora 12, 713
1| I'enernyeckas CcBSI3b MEXAY KIACCAMH OPTAaHMYECKUX COCIMHEHUH. M1, M2
I1, 113, 114
Conepxxanue yuyeOHOro MmaTepuasa
5| 2.3.5. YriaeBoasbl.
[Monsitue u wiaccuukanus yrineBonoB. Monocaxapunsl. [lorstue o gorocunTese. CTpoeHue
[JIIOKO3bI  KaK MHOTOATOMHOTO  aJbJIETHAOCIHpTA. BUIBI H30MEpUH MOHOCAXapHJIOB.
N3o0paxkenue Gopmynsl D - miroko3pl. XMMHUUYECKHE CBONCTBA TIIIOKO3bI, OOYCIOBIECHHBIE
HaJM4YHeM albJCTUTHON TPYIIBI: OKHCICHHE OKCHAOM cepedpa (1) uiaum TuapOKCHUAOM Meau
(11). CaoiicTBa, 00yCIOBICHHBIC HATMYNEM B MOJICKYJIE CIUPTOBBIX THIPOKCHIIOB (PEaKIvs Ha JI1
MHOTOATOMHBIE CHUPTHI). Buabl OpokeHUsS TIIIOKO3bl (COUPTOBOE U  MOJOYHOKUCIIOR). 1\1%9 11\'[/[62
3HaueHHUE TIIOKO3bI M €€ MPOM3BOJHBIX JIs 4YeloBeKa. HaxokKIeHHe TIIOKO3bl B MPHUPOIE. ’
[lonsitue o ButammHe "C" (ackopOuHOBas kuciora). Dpykro3a - CTPYKTYPHBIA H30MEp
roko3bl. CTpoeHne u cBoiicTBa (pykTosbl. [ucaxapuasl (ManbTo3a M caxaposa), X COCTaB,
CTpPOCHHE, CBOMCTBA, peakuus ¢ ruapokcuaoM meau (11), ruaponus. [onucaxapuapl. Kpaxmai.
CocraB, cTpoeHHe. XMMHYECKHE CBOMCTBA: peakuu ¢ oaom, runaponus. lIpeBpameHue
KpaxMana nunm B opranusme. [nukoren. llemmono3a. CocraB, cTpoeHHe, CBOMCTBA.
A30THOKHCIIBIC M YKCYCHOKHUCIIBIE (MBI IeIuTrono3sl. VX mpumMeHeHue.
JlabopaTtopnas padorta 213
1| Xumunyeckue CBOICTBA MTIOKO3bI, CaXxapo3bl, Kpaxmara. M1, M2
I11, I3, TIS
Tema 2.4. Conep:kanue y4eOHOro MmaTepuajia JI1
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A3oTconepxkanme
OpraHnyeckKue
coeIMHe HU.
IHosiumepsl.

2.4.1. AMUHBI. AMMHOKHCJIOTHI H 0€JIKH.

Awmunbl. Knaccudukanus. Mzomepus u HoMeHknatypa aMuHOB. [lomydenne anmudarnyueckux
aMUHOB W3  TAJOTCHONPOW3BOJHBIX TpPU  JCUCTBUM  aMMHaKa; BOCCTAHOBJICHUE
HUTpocoeauHeHU (peakuusi 3uHuHa). OCHOBHBIE CBOICTBA aMHHOB. B3auMmoneiicTBrue ux c
BOJIO © kuciaoramu. CpaBHEHHME OCHOBHBIX CBOMCTB METWJIAMMHA M JIMMETHJIAMHHA.
ApomaTtnueckue amuHbl. AHuUIMH. Ero crpoenue. @usnueckue M XUMHUYECKHE CBOWCTBA
MEPBUYHBIX apOMaTUUYECKUX aMUHOB Ha npumepe aHuiuHa. CpaBHEHHE OCHOBHBIX CBOMCTB
anmi@aTud4eckKux W apOMATUYECKUX aMUHOB. 3HAaYCHUE aHUIMHA B OPTaHUYECKOM CHUHTE3E.
IIpon3BOACTBO KpacHuTeNEl, B3pbIBYATHIX BEIIECTB, JICKAPCTBEHHBIX MIPEIIApaTOB.

[lonsitue 006 amuHOKMcHoTax. L-amuHOKucHOTHI. VX 3HaueHue B mpupoxae. Hazpanue
aMUHOKUCIIOT. Buibl n3omepun. @PU3NUECKHE U XUMUUYECKHE CBOMCTBA aMUHOKHUCIIOT. [loHsATH €
0 OumonspHoM HoOHE; aM(pOTEePHOCTH AMHHOKHCIOT - B3aWMOJAEWCTBUE C KUCIOTaMU MU C
meno4YaMu: o0pa3oBaHME TENTUIOB (PAaCCMOTpPEHUE peakiuii 0O0pa3oBaHUS JAUMEHTHIOB U3
aMUHOKUCIIOT). benku kak Omomonumepbl aMuHOKUCIOT. [IpencraBienue 060 aMHUHOKHUCIIOTAX,
BXOJSIIIMX B COCTaB MpUPOAHBIX OenkoB. [lomunentunnas Teopus crpoenus 0enkoB. CTpoeHue
MENTUTHON TPYIIUPOBKA. Y CIOBUS MPOBEICHUS T Ipon3a 6enkoB. buonornyeckue QyHKImm
oenkoB. depmenThl. CienmupuuHOCTh UX el cTBUA. Mcmonb3oBanue GepMEHTOB B Pa3IMYHBIX
OTpaciiax HapoJaHOTo Xo3sicTBa. [IpuMeHeHre (GepMEHTOB B PAa3NUYHBIX OTPACISIX HAPOAHOTO
xo3siicTBa. [IpumereHue GepMEHTOB IS JICUCHUS OOJIC3HEH .

M1, M2
I, T12, T16

Copep:kanue y4eOHOro marepuajia

2

2.4.2. CUHTeTHYECKHEe BbICOKOMOJIEKYJISIPHbIE CO€TUHE HUSI .

OCHOBHBIEC METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTMHEHUN - PEAKIIUU MOJIUMEPU3AIIUH 1
nonkoHaeHcauuu. [lnactmacesl n kaydyku. CHHTETHUUYECKHE BOJIOKHA: TONUA(UpPHBIE (JTaBCaH)
U TMoJuaMHAHBIC (KarpoH). Poiib XMMUM B CO3MaHMM HOBBIX MarepuaioB. [Ipakrumdeckoe
HCIIOJIb30BAHUE TIOJIMMEPOB W BO3HMKHOBEHHE SKOJIOTHYeCKHX mpobiem. HeoOxomumocThb
BTOPHYHOU MepepabOTKU MOTMMEPHBIX TPOIYKTOB, Oy/IyIliee MOJTUMEPHBIX MAaTEPHUAJIOB.

JI2, JI3
Ml, M2
11, 112, T16

Conepxanue yueOHOro MaTe puaJia

3

2.4.3. O000meHUe 3HAHMI 110 HEOPraHNYeCKOi M OPraHu4YecKoil XUMHUH.

JI1-J13
MI-M2
I11-116

Bcero:

78
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3. YCJOBMUS PEAJIM3AIIMA ITPOT'PAMMBI YYEBEHO
JUCHUTIINHBI
3.1. TpeboBanuss K MHHUMAJBHOMY MAaTEePHAJbHO-TEXHUYECKOMY
o0ecne4yeHmIo.
Peanu3anus nporpaMmmal y4e0HOM TUCHUIIMHBI TPeOyeT HAJINYUA Y4eOHOTO
ka0uHeTa jgaboparopuu «HayyHass kapruHa mupa (B TOM 4YHCJe XMMHUSA)».
Peanu3zanus yaeOHOM JUCTUIUTUHBI TpeOyeT HaU4Yusl y4eOHOTO KaOMHeTa.
Texuun4yeckue cpecrBa 00y4eHus
- IOCKa,
- KOMIIBIOTEP
- IJTAHILETHI
- 1JazepHoe MDY
- HayITHUKU
- MApUIPYyTU3aTOP
- IOKyMEHT-KaMmepa
- CTallMOHApHas aKyCTUYECKasi CUCTEMA
- UHTEPaKTUBHBIN IPOEKTOP
-MapuIpyTH3aTOP
Oo0opynoBanue yueOHOro kabuHera:
- BECBI U PA3HOBECHI,
- CYIIMIBHBIN mKad,
- IeHTpHyTa,
- XUMHYECKas oCcy/1a,
- HA0OPBI PEAKTUBOB,
-KOJUIEKIIMA MUHEPAJIOB, Kay4yKOB, IJITACTMACC, BOJIOKOH,
- HarJsigHble mocoOus (yueOHUKH, TaOIMIIbI, MOJEIN MOJIEKYJ, MepUoIuIecKas

CHUCTEMA, pa3JaTOYHbI MaTepua).



3.2. UnopMannoHHOE 00 ecneye Hue 00y4eHU A
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX wu3JAaHuii, VIHTepHeT-pecypcoB,
AOMOJIHUTEJILHOM JIUTepaTyphl

OCHOBHBIE UCTOYHUKU:

1. Apremenko, A.W. Opranmueckas xumusi: yueOHuk / Apremenko AU —
Mocksa: KnoPyc, 2018. — 528 ¢. — (CIIO). — URL:
https://book.ru/book/924050. — TekcT: 3IeKTPOHHBIH.

2. T'muuka, H.JI. OOmas xumus.: yaueOHoe nocodue / I'muaka H.JI. — Mockaa:

KuoPyc, 2019. — 748 ¢. — (CIIO). — URL.: https://book.ru/book/932114. —
TeKCT: JJIIEKTPOHHBIN.

['munka, H.JI. 3agaum u ynpaxueHus mno oOuied xumuu: ydyeOHuk / ['uHka
HJI. u ap. - Mocksa: KuoPyc, 2018. - 240 c. - URL:
https://book.ru/book/924119. - TekcT: IEKTPOHHBIA.

JAOHOJHUTEJIBHBIE UCTOYHUKMU:

1.

8.

9.

Epoxun FO.M. Xumus [TekcT]: yueO. 11l CTYyJIEHTOB YUPESKICHUM CPETHETO
npo. oopazoanusi/ FO. M. EpoxuH. - 16-e u3n., crep. - M.: Akagemus, 2013
[2011]. - 400 c. - (CITO. ObmeoOpa3oBaTelibHbIC JUCITUTUTAHB ).

Pymzutuc I'.E. Xumms. Opranndeckas xumus. 10 kmace [Tekct]: yue6. ais
00111€00pa30BaATENbHBIX YUPEKACHUA C TPWI Ha D3JIEKTPOH. HOCHTEINE:
6a3oBblii ypoBerb / I'. E. Pym3utuc, ®@. I'. ®empaman. - 13-e m3a. - M.:
IIpocemenue, 2009. - 192 c.: um.

Crac, H. ®. CopaBounuk 10 o0OmEll W HEOPTaHUYECKOW XUMHH
[DnexktponHblil pecypc] : yueOHoe mocobue / H. ®@. Crack. — DnekTpoH.
TEKCTOBbIE JaHHble. — ToMcCK : TOMCKHI NOJMUTEXHUYECKUN YHUBEPCHTET,
2014. — 93 ¢. — Pesxxum goctyma: http//www.iprbookshop.ru/34718.html .
XumMus B Tabmuiax W cxemax [DyekTpoHHbIM pecypc] / coct. E. JL
KacarukoBa. — DnekTpoH. TekcToBble naHHble. — CII6. : Buktopus muioc,
2013. — 89 c. — Pesxxum noctyna: http://mww.iprbookshop.ru/17887.html .
INa6puensa O.C. Xumus: opran, xumus: yae0. mis 10 k1. o6imeo6pa3onar.
yupexaeHuit ¢ yriay6sa. uzyuenuem xumuu / O.C. T'abpuensu, L.I'. Octpo-
ymoB, A.A. Kapniosa-M, 2015.

INabpuenssn O.C. O6urast xumus: yued. qia 11 ki obmeoOpazoBar. yupe-
xaeHnid ¢ yrayon. mzydenuem xumuu / O.C. INabpuensn, U.I'. OctpoymoB,
C.H. Conosnes, ®.H. Mackaes - M., 2005.

I"abpuenan O.C, Bonosuk B.B. Enunblii rocyiapcTBeHHbIN 3K3aMeH: XUMMUSL:
CO. 3ananmii u ynpaxknenuid. - M., 2010.

INa6puensa O.C, OctpoymoB WN.I'. Xumus: [TocoOue st mocTymarmux B
BY3bL. - M., 2005.

INabpuensn O.C, OctpoymoB I.T"., OctpoymoBa E.E. Oprannueckas xuMus B
TeCTax, 3aja4ax v yrnpaxsHenusx. - M., 2010.

10.T"abpuensa O.C, OctpoymoB WN.I'., Beenenckas A.I'. O0mas Xxumus B TeCTax,

3a7a4ax u ynpaxsenusx. - M., 2010.

11.bpayn T., Jlemeii I'.}O. Xumus B uentpe Hayk: B 2 1. - M., 1987.
12. Epoxun FO.M. Xumus. - M., 2010.
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http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/17887.html

13.Ky3pmenko H.E., Epemun B.B., TlonkoB B.A. Kpatkuit kypc xumun. - M.,
2000.

14 TTluuyruna I'.B. Xumusi u noBcegHeBHas XU3Hb denoBeka. - M., 2007. TutoBa
N.M. Xumus u uckycctso. - M., 2007.

15. TutoBa .M. XuMusi ©1 UCKYyCCTBO: OPraHU3aTOP-MPAKTUKYM JJIsl yUaIlIUXCS
10-11 xmaccoB o0meoOpa3zoBaTebHBIX yupexaeHuu. - M., 2007.

16.Epoxun I0.M., ®posoB B.. COopHuUK 3a1ay U yIpaKHEHUH MO XUMHH (C
JTUJAKTUYECKUM Marepuaiom): yued. mocoOue i CTYJIeHTOB CpeaH. mpod.
3aBeneHui. - M., 2009.

17.KypHain. 1 cents6pst Xumusi: IpuiioKeHHue K razere «1 ceHTaOps» yupexieH
MunucTtepcTBOM 00pa3oBaHus U Hayku PD

ok nhe

HNuTepHeT-pecypcenl
HurepHer-pecypc https://resh.edu.ru/
Hurepuer-pecypc. https://elearning.academia-moscow.ru/

Caiit npenogasarenei xumun http//lidijavk.ucoz.ru/index/0-2

Caiit nipenogaBareneii xumun http://ok-marchukowa.narod.ru/index/0-8,
YueOnblii  mopran  xumuku  PYJIH  http://web-local.rudn.ru/web-
local/prep/rj/index.

6. Caiit xumuku Poccuu http://chem-teacher.ru.

DJIEKTP OHHBIN y4eOHO-METOINY €CKUI JKypHa «XUMHUA»
https://my.1september.ru
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https://elearning.academia-moscow.ru/
http://lidijavk.ucoz.ru/index/0-2
http://ok-marchukowa.narod.ru/index/0-8
http://web-local.rudn.ru/web-local/prep/rj/index.php?id=1906&p=22978
http://web-local.rudn.ru/web-local/prep/rj/index.php?id=1906&p=22978
http://chem-teacher.ru/
https://my.1september.ru/

4. KOHTPOJIb M OHLEHKA PE3YJbBTATOB OCBOEHUA

JIUCLMILTAHBI.

KOHTpOJ'IB N OICHKAa PE3yjIbTAaTOB OCBOCHUA AUCIHUIUIMHBI OCYIICCTBIIACTCA

IIpErogaBaTcjicMm

B IIPOLECCE TMPOBEACHUS MPAKTUUECKUX

3aHIATAA U

7a00paTOpHBIX PabOT, YCTHOTO M MUCHbMEHHOTO OTIPOCa, KOHTPOJBHBIX PadoT,

TECTUPOBAHMUS,

3aJJaHUI, TPOEKTOB, UCCIICAOBAHUI.

da TaKXKC BbITIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$1 HHIUBUAYAJIbHBIX

PesyabTaTel 00y4eHust

DopMbI M METOABI

Kpurepun ouenku OLIEHKH
IlepeueHns ymeHmuii, «OTaInYHO» - [Tpumeps! popM u
0CBaMBaEMBbIX B PAMKAX | TEOPETHUECKOE METOJI0B KOHTPOJIA U
AMCHUIIIUHBI COJIepKaHuE Kypca OLICHKHU
3HATBb ONIPE/ACIICHUE U OCBOEHO MOJIHOCTHI0, 0e3 | * KoMmbroTepHoe
ONIEPUPOBATH npoOenoB, yMEHUs TECTUPOBAHKE HA 3HAHHE
CJIEIYIOLUMU c(hopMUpoOBaHbI, BCE TEPMHUHOJIOTHH 10 TEME;
XUMUYECKUMU IPEAYCMOTPEHHBIE * TectupoBanue.
MOHSATHUSIMU: BELLIECTBO, IpoTrpaMMoil yueOHbIe » KontponbHas pabora.

XUMUYECKUH JIEMEHT,
aToM, MOJIEKYJIa,
OTHOCHUTENbHBIE ATOMHAS
Y MOJIEKYJISIPHAsI MaccChl,
WOH, AJUIOTPOIIHS,
U30TOTIbI, XUMUYECKast
CBSI3b,
ANIEKTPOOTPHULIATENBHOCTD,
BAJICHTHOCTh, CTENEHb
OKHUCJIEHUS, MOJIb,
MOJISIpHAs Macca,
MOJISIPHBINA 00BEM
razo00pa3HbIX BEILIECTB,
BEILIECTBA MOJIEKYJIIPHOTO
1 HEMOJIEKYJISIPHOTO
CTPOCHHUS, PACTBOPBI,
AJEKTPOJIUT U

HERJIEKTP OJIUT,

AIEKTP OJIUTHYECKAS
JTUCCOIMaIus,
OKHUCJIUTEND U
BOCCTaHOBUTEIb,
OKHCJICHUE U
BOCCTAHOBJICHUE,
TEIIOBOM 3PPeKT
pEaKIuu, CKOpOCTh
XUMUYECKOU PEAKIIUH,

3aJIaHUS BHITIOJTHEHBI,
Ka4eCTBO UX BBITIOJTHECHUS
OIICHEHO BBICOKO.
«Xopoo» -
TEOPETHYECKOE
coJeprkaHue Kypca
OCBOEHO IOJIHOCTRIO, O€3
npoOenoB, HEKOTOPbIE
yMeHus ¢(hOPMHUPOBAHBI
HEIOCTaTOYHO, BCE
PEITyCMOTPEHHBIC
IPOTPaMMOM yaeOHbIE
3a/1aHUS BBITIOJTHEHBI,
HEKOTOPBIC BUbI 33/ TaHUN
BBITIOJTHEHBI C OIITUOKAMH.
«Y10OBJICTBOPUTEIHHO -
TEOPETHYECKOE

coJep KaHue Kypca
OCBOCHO YaCTHYHO, HO
poOebl HEe HOCSAT
CYIIIECTBEHHOTO XapaKTepa,
HEO0OXOIUMBIC YMCHUS
pabOoThI C OCBOCHHBIM
MaTepHu-aJioM B OCHOBHOM
c(opMHpOBaHBI,
OOJBIIIMHCTBO
IPETYCMOTPEHHBIX

* anura pedepara.
» CeMuHap
* amyra KypcoBoi
paboThI (mpoekTa)
* BeimostHeHue nmpoekTa;
» Habmonenue 3a
BBITIOJTHEHUEM
MPAKTUYECKOTO 3aIaHus.
(1esTehbHOCThIO
CTY/EHTA)
e O1eHKa BBIMOJHEHUS
MPAKTUYECKOTO
3aanus(paboThl)
e [TonroToBKan
BBICTYIUJICHHE C
JIOKJIaJIOM, COOOIIIEHUEM,
MpEe3EHTaluen
* Pemienne
CUTYAILIMOHHOU
3a71a4u
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KaTaJn3, XUMUYECKOE
paBHOBECHE, YTJIEPOHBIN
CKeneT, QyHKITMOHATbHAs
rpymnmna, i3oMepus,
rOMOJIOT S,
popmyaupoBaTh
3aKOHOB COXPAHEHHUS
MaCCBHI BEIIECTB U
MTOCTOSTHCTBA COCTaBa
BEILIECTB;

NMOHMMATH IPUYUHHO-
CIIEICTBEHHOU CBA3U
MEXy COEPKAHUEM
ATUX 3aKOHOB U
HaIlMCaHUEM XUMHUYECKUX
dbopMyI1 U ypaBHEHHUI;
NMOHMMAThH
ABOJIIOIIMOHHON
CYIIHOCTH
MEH/IEJIEEBCKOU 1
COBPEMEHHOM
bopMyIHPOBOK
MEPUOINYECKOTO 3aKOHA
J1. . Menneneena;
3HATh (U3UIECKUI
CMBICJI CHMBOJIUKH
MEePUOIUIECKO M TAOTHUIIBI
XUMUYECKHX DJIEMEHTOB
J1. 1. Menneneena;
3HATh 3aBUCUMOCTD
CBOMCTB XUMUYECKHUX
BEILIECTB OT CTPOCHHUS
aTOMOB 00Pa3yIOIIHNX UX
XUMHUYECKHUX IJIEMEHTOB;
YMeETb XapakTepHu30BaTh
BKHEHUIIIE TUIIBI
XUMHYECKUX CBSI3EH,

00 BSICHATH 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX
COCTaBau CTPOEHUS
KPUCTAUTMYECKUX
peerok. PopMynupoBKa
OCHOBHBIX MTOJIOKEHU I
TEOpUH
AIEKTPOJIUTUIECKOMN
JTUCCOIMAIUHU U

porpaMmMoin 00 ydeHust
y4eOHBIX 3aaHui
BBITIOJTHEHO,, HEKOTOPHIE U3
BBIIIOJHEHHBIX 3aJaHU I
COJIepKaT OIIMOKH.
«HeynoBy1eTBOPUTEIHHO
- TEOPETUYECKOE
coJep)kKaHre Kypca He
0CBOEHO, HEOOXOIUMBIE
YMCHHS HE
copmMupoBaHsbl,
BBITIOJTHEHHBIC YIEOHBIC
3a1aHus COJepKaT rpyobie
OIINOKH.
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XapaKTEPUCTHKA B CBETE
ATOU TEOPHUHU CBOMCTB
OCHOBHBIX KJIaCCOB
HEOPraHU4EeCKUX
COCIUHCHUIA;
yMeTb XapakTepru30BaTh
COCTaB, CTPOEHUS,
CBOMCTBA, ITOJy4YCHUE U
MIPUMEHEHUE BaKHEHUIIINX;
- YMeThb
XapaKTEpPU30BaTh
COCTaB, CTPOECHHUE,
CBOMCTBA, [TOJy4CHUE
Y IPUMEHEHUS
BOXHEHIIIMX KJIACCOB
YTJIEBOJOPO/IOB;
HCI0JIb30BATh B y4ueOHO M
U ipodecCUoHATbHOMN
NEeATEIbHOCTH
XUMUYECKUE TEPMUHBI U
CHMBOJIBI;
00BSICHATH CYIIIHOCTH
XUMHYECKHUX MPOIIECCOB;
KJIacCU(PUIMPOBATH
BEILECTBA U MPOLIECCHI C
TOYKH 3PECHUS OKUCJICHUS -
BOCCTAHOBJICHUS,
COCTABJIATH YPAaBHECHUI
pEaKMi C MOMOIIBIO
METO/1a JJIEKTPOHHOTO
OajaHca;
00bACHATH 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU
PEAKIIMU U TTOJIOKEHUS
XUMHUYECKOTO PaBHOBECHS
OT pa3JNYHbIX PAKTOPOB;
BBINOJIHATH XUMHAYECKUI
AKCIIEPUMEHT B MOJHOM
COOTBETCTBUU C
paBUiiaMu
0€30MIacCHOCTH;
HA0JII01aTh,
(buKcHpoBaTh U
OIIMCHIBATH PE3YIIbTAThI
MIPOBEAECHHOTO
AKCIIEPUMEHTA,
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yMeTb CaMOCTOSITENbHO
UCKaTh XUMUYECKYIO
uH(GOPMAIHIO C
UCII0JIb30BaHUEM
Pa3JIMYHBIX ICTOYHUKOB
(HayIHO-TIOTYJISIPHBIX
W3 aHNAN, KOMITbIOTEPHBIX
0a3 JaHHBIX, PECYPCOB
HutepHera);
HCIO0J1b30BaTh
KOMIIBIOTEPHBIX
TEXHOJIOTUHU IS
00paboTKH U Iepeaaun
XUMHUYECKOU
uHbOpMaIIIH U e
MpeACTaBIICHUS B
pa3IMIHBIX hopMax;
YCTAHABJIUBATH
3aBUCHUMOCTD MEXTY
Kau4E€CTBEHHOU U
KOJINYECTBEHHOMN
CTOPOHAMHU XUMUYIECKHUX
00BEKTOB U MPOIIECCOB;
pemIaTh pacyeTHbIC
3a/1a4M 10 XUMHYECKUM

dbopMyaM 1 ypaBHCHHSIM.
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PELEH3USA
Ha pabovyro mporpamMmy yaeOHOM TUCTTATIITNHBI
«Hayunast kapTiHa Mupa (B TOM YHCJIC XUMUS )»

PaGouyas mporpamMma qucuurinHbl « HayaHas kaptuHa Mupa (B TOM 9HCIIE
XAMUSI)»  SBJSIETCST  YacThl0O TMPOTPaMMBbI  MOJATOTOBKMA  CHEIHAIMCTOB IO
crienranpbHOCTH: 09.02.06 CereBoe M CHCTEMHOE aIMUHUCTPHUPOBAHKE COCTABIICHA
HAa OCHOBE TMPHUMEPHON TpoTrpamMMbl 0O0IIEO00Pa30BATEILHON JTUCIUTUIMHBI
«Hayunas xaptuHa Mupa (B TOM 4YHCIE XUMHUSA)» A MPpodeccuoHaTbHBIX
00pa3oBaTeIbHBIX OpraHu3alui, PEKOMEHIOBAHHO M denepaabHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM  yupexaeHueM «DenepanbHblii HHCTUTYT
pa3BUTHS 0Opa30BaAHU».

Pabouas nporpamMmma 1aHHOM TUCIUTUIMHBI COJAEPKUT NaCTIOPT, CTPYKTYPY
U COJIepXKaHHe, YCJOBUS peajn3allii, KOHTPOJIb W OILIEHKY KauecTBa OCBOCHHS
TUCTMIUTNHBI « HaydHas kapTuHa Mupa (B TOM YHCIIE XUMHS ).

B macnopre paboueil mnporpammbl Jaércsi 00JaCTh  MPUMEHEHHS
IporpaMMbl, MECTO JUCHUUIUIMHBI B CTPYKTYpPE OCHOBHOW MpodecCHOHATLHOU
0o0pa3oBaTeNbHONW MPOTpPaMMBbl, IIETM W 3aa4d JUCIMIUIMHBI, TPEeOOBaHUS K
MOJATOTOBKE, KOTOPBIMU JIOJDKEH OBJIAJIETh CTYACHT B pe3yJbTare U3y4eHHs Kypca
«XUMUsS», YTO TMO3BOJIAT UM HCIOJIb30BaTh MOJYYCHHBIC 3HAHUS JJISI PEIICHUS
NPaKTHYECKUX 3a7ad IMOBCEIHEBHON JKM3HH, oOecrmedeHus: Oe30MacHOCTU
COOCTBEHHOW JKHU3HHU, pPAalMOHAILHOTO TPUPOJOIOJb30BAHUS U  OXPaHBI
OKPYKarollen CpeIbl.

[Iporpamma npenycMarpuBaer 78 yac MakKCUMaJIbHOM HArpy3KH CTy€HTa,
B TOM YHCJIE: 00sI3aTeIbHON ayIUTOPHON yueOHOW Harpy3ku oOydaromierocs 78
yac, B TOM 4nciie 14 gacoB 1abopaTopHEIX padoT; 16 mpakTHaecKux padoT.

B cTpyktrype u copepx)aHuum nporpammbl YETKO ONPEAEIIEHBI Pa3JIEIbl,
TEMbl U COJIEpXaHHE Y4eOHOro marepuayia, OTpaXeHa OpTaHU3allsl UTOTOBOTO
KOHTPOJISl, MOKAa3aHO paclpeeieHne y4eOHbIX 4YacoB MO pazjenaM U TeMam
JUCIIATIIHEI.

[lepBriit pazaen «OOIAs U HeOpraHUYecKas XUMUs» MPEayCMaTpUBaeT
MOBTOPEHUE U YTIyOJeHUE 3HAHUH, TOJyUYEHHBIX CTYJICHTaMH B IIKOJIE (OCHOBHBIE
MOHATUS M 3aKOHBI XUMHH, IEPUOJUYECKUI 3aKOH U MEPUOJAUYECKAs CHCTEMA
., MenneneeBa, TUMBI XUMHUYECKOW CBs3u). B ciexyronmx pasjenax
paccMaTpuBarOTCs 3aKOHOMEPHOCTH TPOTEKAHUS XUMUYECKUX PEAKITUi, paCTBOPHI,
OKUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMM, METAUIbI, HEeMeTaUibl. Bropoit
pazzen npeaycMarpuBaeT M3y4€HUE CTPOCHUS U CBOMCTB OCHOBHBIX KIIACCOB
OPraHNU4ECKOU XUMUHU. .

B mporpamme 3a5ioxenbl TpeOoBaHUs K 0a30BOMY YPOBHIO PAKTUYECKOT O
OBJIQJICHUSI HaBBIKAMH IO JaHHOMY mpeamery. [Iporpamma 3amaér TOT ypoBeHb
OOYy4eHHOCTH, KOTOPBIM JOJDKEH OBITh JOCTUTHYT KaXKIBIM CTYACHTOM K
OKOHYaHHUIO Y4€OHOTO 3aBE/ICHHS.

[lpennaraemass mporpaMMa BKJIIOUYA€T OCHOBHBIE CBEACHHUS U3 BCEX
pa3zieloB XUMHUHM, KOTOpbIE pPaCIIMPSIOT, YIIYOJstoT M 0000IIaloT paHee
MOJyYEHHBIE 3HaHUS U3 Kypca XUMHHM OCHOBHOM MIKOJIbI. Kpome 3toro, maHHas
mporpaMMa MO3BOJISIET MO3HAKOMHUTH CTYACHTOB C BOKHEUIMMHU XUMHYECKUMHU
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TCOPHSIMH W 3aKOHAMH, HWACSIMH HAydYHOW KapTHHBI MHUpa W TOJBECTH HX K
BXHEHIIIMM METOI0JIOTHYECKHM U MUPOBO33PEHUYECKAM BBIBOIAM.

PaGouas nporpamma KOHKPETHU3UPYET COOTBETCTBYFOIINN
oOpa3oBaTeNbHBI CTAaHAAPT C YYETOM HEOOXOAUMBIX TpeboBaHWH K €
MIOCTPOCHUIO, YYHMTHIBACT BO3MOXKHOCTH METOJIUYECKOTO, HH(OPMAIMOHHOTO,
TEXHUYIECKOT0 00eCTICUeHHUS yIeOHOT'0 MpoIiecca, ypOBEHb ITOATOTOBKHU CTY/ICHTOB,
oTpaxkaeT crnenuduky oOydeHHs B JIaHHOW OOpa3oBaTeNbHON OpPTaHU3aAlUU U
PEKOMEHyeTCs MPU U3YICHUN XUMUH.

Peuensenr: IIPEI1I01aBaTelb BBICILIEN KaTeropuu OT'AIIOY
«benropoackuii uHAyCTpUaNbHBIN Kouemx» Copoknnal ..
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