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1. lean ocBOeHNS TUCIUILINHBI (MOIYJIs1)

OCHOBHBIMU LIEJIIMU OCBOCHHUS TUCHUILUIMHBI (Moayns) «Heopranuueckass XUMHsD) SIB-
JSIFOTCSL:

- IpuoOpeTeHre TEOPETUYECKUX 3HAHUM, HEOOXOAUMBIX AJsi (HOPMHUPOBAHMSI OCHOBHBIX
MOHATHI B3aMMOCBSI3U CBOMCTB, COCTaBa M CTPOCHUS MOJICKYJ BEIIECTB,

- cofieficTBUE (HOPMHUPOBAHUIO U PA3BUTHIO Y 00ydaromuxcsi 0OUIeKyIbTYypPHBIX, Mpodec-
CHOHAQJIBHBIX KOMITETCHIIUH, MTO3BOJIAIONINX UM B JaJIbHEHIIEM OCYIIECTBIISATh MPO(ECCHOHATb-
HYIO JeSTeIbHOCTh MOCPEACTBOM OCBOCHHSI TEOPETHYECKHX M AKCIEPUMEHTAJIbHBIX OCHOB XU-
MUH.

3anaun TucHUIUIMHGI (Moayisl) «Heopranuueckas XUMHUS:

- IPUOOpPETEHHE TEOPETUYECKUX 3HAHHMM, HEOOXOAUMBIX Al (POPMUPOBAHUS OCHOBHBIX
MOHSTUI B3aMMOCBS3H CBOMCTB, COCTaBa U CTPOCHUSI MOJIEKYJ BEUIECTB, & TAK)KE PAa3BUTHUE Y
00yYarouMxcs JMYHOCTHBIX KaueCTB.

- OBIIQJICHHE HEOOXOAUMBIMH TEOPETUUYECKUMHU U MPAKTUYECKHUMH 3HAHUSMH IO BOIPO-
caM COCTaBa M CTPOCHHS MOJIEKYJ BELIECTB C JAJIbHEUIIMM HCIOIBb30BaHHUEM HX B IPOIECCE
npoecCHOHANBHOM NESTENIbHOCTH U B COOTBETCTBUU C MPO(PECCUOHANBHBIM CTaHaPTOM.

[Ipu ocBOeHMM MaHHON NWCHUILIUHBI YYUTHIBAIOTCS TPYAOBBIE (DYHKIMH CIIETYIOLIETO
npodeccuonanbHoro crangapra:22.005 Crnenuanuct no TEXHOJIOTHH MPOIYKIUU U OpraHu3aluu
oOmiecTBeHHOro nuTaHus (yTB. mpukazoM Munrtpyna Poccun ot 15.06.2020. Ne329h)

2. MecTO IMCHUIUINHBI B CTPYKTYpPe 00pa30oBaTeibHOM MPOrpaMMbl

CornacHo y4eOHOMY IuTaHy MO HampaieHHI0 ToAroToBku 19.03.04Texnomorusi mpo-
JNYKLIWU U OpraHu3aluy oOIIeCTBEHHOIO MUTaHUs TUCHMITINHA (Moyib) «Heopranuyeckas xu-
MUsI» OTHOCUTCS K 00s3arenbHoi yactu bioka 1. «luctuminnel (Monynu)» b1.0.11.

Jlis OCBOGHHS JAHHOW AMCLUUIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHHUS COIYTCTBYIOLIUX
JUCIUIUINH «XuMus», «Pusnka», «MaTtemaruka» U MO3BOJSET 00yUarOIIMMCS MOHATh OCHOBBI
CTPOEHHUSI aTOMOB U MOJIEKYJ, OCHOBBI TEOPUU XMMHUYECKON CBSA3M B COCIUHEHMSX PA3HbIX TH-
MIOB, OCHOBBI CTPOEHHMSI BEILIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUH.

B nanbHeiimeM 3HaHUS, YMEHUS M HaBBIKM, C(POPMUPOBAaHHBIE B IpOLECCE M3YUEHHUS
JUCLUIUIMHBI, UCIIOJIb3YIOTCS MPU U3YUYEHUU CIEAYIOIMMX TUCHMIUINH: «bnoxumudeckue ocHo-
Bbl TEXHOJIOTMM MPOAYKTOB OOIIECTBEHHOI'O MHUTAHUS», «AHATUTHUYECKash XUMHS U (QU3UKO-
XUMHUYECKHE METO/Ibl aHalIu3ay, «Dusndeckast U KOJUIOUAHAS. XUMUS).

3. IlnanupyemMbie pe3yJibTaTbl 00yYeHHsI 10 JUCUMUILJIMHE, COOTHECEHHbIE C

IUVIAHUPYEMBIMHU Pe3yJdbTATAMH OCBOCHHS 00Pa30BaTeILHOM IPOrPpaMMbl

B pesynbTaTte nzydeHust JUCHUILIMHBI OOYUYaAIOLIUICS TOJKEH OCBOUTH TPYIOBblE (DYyHK-
LUU:

VYnpapieHue KauecTBOM, 0€30MacHOCTBIO M MPOCIEKHBAEMOCTHIO MPOU3BOJCTBA IPO-
JTYKLIWU OOIIECTBEHHOTO0 MUTAHUSI MACCOBOT'O M3TOTOBJICHUS M CHELMAIU3UPOBAHHBIX MUIIEBBIX
npoaykToB (22.005 Crnenmanuct 1Mo TEXHOJIOTHU TPOIYKIIMA W OPTraHU3AlMH OOIIECTBEHHOTO
nutanus. TO. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

22.005 Crienuanuct 1o TeXHOJIOTMH MPOAYKIUH M OpraHu3aluu OOIIeCTBEHHOTO IMHTa-
aus. TO. — D/02.6:

VY4er chlpbsi ¥ TOTOBOM NMPOJYKIMU HAa 06a3e CTaHJapTHBIX U CePTU(UKAIMOHHBIX UCIIBI-
TaHUHN MPOU3BOJICTBA MPOAYKIIMU OOIIECTBEHHOTO MUTAaHHUSI MAaCCOBOTO M3TOTOBJICHMS U CIeIHa-
JU3UPOBAHHBIX MUIIEBHIX MPOJYKTOB B LIEISIX 00eCIeueHUs] COOTBETCTBUS HOPMATUBAM BBIXO/1a
TOTOBOM MPOJIYKIIUU B COOTBETCTBUH C TEXHOJIOTMUECKUMU HHCTPYKLIUSIMU

OcBoeHne AuCOUIUIAHBI (MOayIsi) «Heopranmueckass XMMHs» HApaBIeHO Ha (GopMupo-
BAaHUC CIICAYIOINX KOMHGTCHHHﬁZ
VYK-2 cnocoGeH ompenensaTs KPyr 3ajad B paMKaxX IMOCTaBJICHHOH €I U BHIOMPATH OTI-

2



TUMaJIbHBIE CIIOCOOBI UX PEUICHUS, UCXO U3 JCHCTBYIONMIMX MPABOBBIX HOPM, HMEIOIIUXCS pe-
CYpCOB M OTPaHHUYCHUHN
OIIK-2 crioco0eH MpUMEHSTh OCHOBHBIC 3aKOHBI U METOIbI MCCIICIOBAHHI €CTECTBEHHBIX
HayK JUIs petieHus 3a1a4 npoeccuoHanbHON AeSITeTbHOCTH
[TK-7 cnocoOGeH MpOBOAUTH MCCIEAOBAHUS 110 3aIaHHON METOJIMKE W aHAJIM3UPOBATH Pe-
3yJlbTaThl SKCIIEPUMEHTOB

[Inanupyemblie Kpurepuu onieHuBaHms pe3yapTaToB 00ydeHUs
€3yJbTaThl .
pesy Huzkuit
o0OyueHus .
(mOTTOPOTOBEIHA) . . N
(MHAMKATOPHI IToporossrii bazoBerit IIponBuHyTHII
KOMIIETEHLIMS
JOCTHKEHUS
He chopMHUpOBaHA
KOMIIETCHIIUH)
YK-2 He onpenensier kpyr | Y noBierBopu- Xoporio onpene- | OTIMYHO OIpese-

NA-1yk.o— Ompene-
JIET KpyT 3a/1a4 B
paMKax [OCTaBJICH-
HOW LIE€JIH, ONIPEACIIs-
€T CBSI3U MEXKy HU-
MU

3a/1a4 B paMKax Io-
CTaBJICHHOM IICJIH,
OTIPEICIISIET CBSI3H
MC)KI[y HUMHA

TEBHO OTIPEIeIsi-
€T KpyT 3a]1a4 B
paMKax MocTaB-
JICHHOM 11€JTH,
OTIpEIETISIET CBSI3U
MCXKIY HUMH

JSET KPYT 33724 B
pamKax 1mocTaB-
JICHHOM 11€JIH,
OTIPEIETISICT CBSI3H
MEXITy HUMH

JISIET KPYT 33724 B
paMKax ImocTaB-
JICHHOM 11€JIH,
OTIPEIETISICT CBAZH
MEXIy HUMH

NA-2yk.o— [penna-
raer CrocoObl perire-
HUS TIOCTABJICHHBIX
3a7a4 ¥ OKuaeMble

He npenanaraer cro-
COOBI petIeHus 1Mo-
CTaBJICHHBIX 3a]1a4 U
He 3HaeT OXKumae-

YactuuHo npena-
raer crocoOsI pe-
LICHUS IOCTABJICH-
HBIX 3a]1a4 ¥ yJ10-

IIpennaraet orpa-
HUYEHHBIE CITOCO-
OBl pereHus 1o-
CTaBJICHHBIX 3a7a4

IIpennaraer Bce
BO3MOXHBIE CIIO-
COOBI petmeHMs
IIOCTAaBJICHHBIX

pe3yJIbTaThl MBIE PE3YJIbTATHI BJIICTBOPUTEIBHO M XOPOILO 3HACT  |33]a4 U OTIUYHO
3HAET OXKHJAEMBbIC |0XKHUIACMbIC pe- 3HAET 0YKHIACMBbIC
pe3yJIbTaThl 3yJIbTaThI pe3yJIbTaThl

OIIK-2 He ucnions3yer YactuuHo ucnons- |He B momHOM 00B- | B momHom oO6beme

WNJ1-1lonk-2 — Ucriomns-
3yeT eCTeCTBCHHOHA-
YUYHBIC 3aKOHBI PU
pEIICHUH 3a/1a4

€CTeCTBEeHHOHAYY-
HbIE 3aKOHEI TPU
peleHnu 3a1a4

3yeT €CTeCTBEHHO-
Hay4HbIEC 3aKOHBI
MIPH PELICHUH 3a-
Jau

€Me HCIIONIb3YeT
€CTeCTBEHHOHAYY-
HBIC 3aKOHBI IIPU
pelieHny 3a1a4

UCIIOJIB3YET ecTe-
CTBEHHOHAYYHBbIE
3aKOHBI IPH pellie-
HUM 337124

[1K-7

N-1nk-7 — YMeer
MIPOBOIUTH UCCIIENIO-
BaHU4 110 3aJaHHOU
METOIUKE

He ymeert nposo-
IUTb UCCIICI0BAHUS
I10 33JJaHHOU METO-
TTIKe

VY noBnerBopu-
TEJBHO YMEET MPO-
BOJIMTH HUCCIIENO0-
BaHM 11O 3aaH-
HOU METOIUKE

Xoporo ymeer
IIPOBOJIUTH UCCIIE-
JIOBaHUA TIO 3aJIaH-
HOM METOJIUKE

OTinyHO ymeer
MIPOBOJIUTH UCCIIE-
JIOBaHUA TI0 3aJ1aH-
HOU METOJIUKE

W /-2nk-7 — Croco-
O€H aHaIM3UPOBAThH
pe3yJIBTaThI SKCIe-
PHMEHTOB

He criocobeHn ananu-
3MPOBATH PE3yiIbTa-
TBI 9KCIIEPHMEHTOB

VY nosnerBopu-
TEJILHO CIIOCOOEH
aHAJIM3UPOBATH
Pe3yIBTaThI IKCIIe-
PUMEHTOB

Xoporio criocobeH
aHaJIM3UPOBATh
pe3yJbTaThl 3KCIIe-
PHMEHTOB

OTau4HO CIIOCO-
OeH aHaTM3HUpO-
BaTh PE3yJIbTATHI
SKCIIEPUMEHTOB

B pe3ynbraTe 0ocBOEHUS NUCHUIUIMHBI (MOAYIIS) 00ydaromuics JOMKEH:

3HATh:

- OCHOBBI CTPOEHHSI aTOMOB U MOJIEKYJI; OCHOBBI TEOPUU XUMHUUYECKOMN CBS3U B COEJIUHE-
HUSIX Pa3HbIX TUIOB; OCHOBBI CTPOEHHUS BEIIECTBA B KOHIAEHCHPOBAHHOM COCTOSIHUH; OCHOBBI
XUMHYECKON TEPMOJUHAMUKH;
- METOJBI ONUCAHUS XUMHUYECKUX PABHOBECUN B pACTBOPAX JIEKTPOJIUTOB;
- TUIPOJIN3 COJIEN; OCHOBBI XUMUYECKOW KUHETHKY;
- XUMUYECKHE CBOMCTBA 3JIEMEHTOB pa3yinuHbIX rpynn llepuommueckoin cucremsr [[.U.
MengeneeBa U MX COSAUHEHUM;
- OCHOBBI OKHUCIIMTEJIbHO-BOCCTAHOBUTEIIBHBIX PEaKUUi; CTPOCHUE W CBOWCTBA KOM-
IUIEKCHBIX COCIMHCHUM;




- OCHOBBI CaMOOPTaHMU3AIMHA U CaMOOOPA30BaHMsI; METOIUKY TPOBEACHUS UCCIICTOBAHS
U aHaJIHU3 PE3yIbTaTOB KCIIEPHMEHTOB.

Ymern:

- OCYIIECTBIIATH TIOUCK, XpPaHEHUE, 00pabOTKy M aHaIM3 UHPOPMALIMU U3 PA3JIMIHBIX HC-
TOYHUKOB U 0a3 JaHHBIX, PEICTABIATE €€ B TpeOyemMoM (hopmare ¢ MCIOIb30BaHUEeM HH(pOpMa-
IIUOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

- ONpPENENSITh MO CIPABOYHBIM JAHHBIM YHEPTETUUYECKUE XAPAKTEPUCTUKH U TEOMETPHIO
MOJIEKYJI, TEPMOJMHAMUYECKHAE XapaKTEPUCTUKN XUMUYCCKUX PEeaKlni, BenduHbl pH 1 xapak-
TEPUCTUKH TUCCOIUALINH IIIEKTPOJIUTOB,;

- IPOU3BO/IUTH PACYETHI KOHIICHTPAIIUH PACTBOPOB Pa3IMUHBIX COCTUHCHUMN;

- OCYIIECTBIISITh TEXHOJOTUYSCKUN KOHTPOJIb COOTBETCTBUS KAauyeCTBa MPOU3BOIMMON
NPOAYKIIMH U YCIIYT YCTAaHOBJICHHBIM HOpMaM;

- TIPOBOJIUTH MCCIICIOBAHUS 1O 33/IaHHON METOJMKE U aHAIM3UPOBATH PE3YIbTAThI IKC-
MIEPUMEHTOB.

Baaners:

- MpaBWJIAMH TEXHHKH O€301acCHOCTH, IMPOU3BOIACTBEHHOW CAHUTAPHH, MOKAPHOH 0e3-
OIACHOCTH M OXPaHbI TPY/a; H3MEPCHUS U OIICHUBAHUS MAapaMETPOB IMPOU3BOJACTBEHHOTO MHK-
pOKIIMMaTa, YPOBHS 3allbJICHHOCTH W 3ara30BaHHOCTH, IIyMa, U BUOpAIMH, OCBEHICHHOCTH pa-
00uYnx MeCT

3.1. Marpuua cooTHeceHHsI TeM/pa3aesioB YUeOHOM U CIUIIMHBI (MOMLYJIA)
U popMHUPYyeMBbIX B HUX YHUBEPCAJIBHBIX, 001IeNPo(eCcCHOHATbHBIX
U POo(eCcCHOHAIBHBIX KOMIIETEHIMH

Komnerennun OO1ee
Paznensl, TeMbl AUCHUIIIMHBL vi-2 | omk-2 | mx.7 | Komriectso.
KOMIIETCHIUH
Beenenne. OCHOBHBIE MIOHSITHS I 3aKOHBI XUMHH X X X 3
PactBopbI X X X 3
PacTBOpBI 31€KTPONUTOB X X X 3
lMunponms coneit X X X 3
KommniiekcHble coeqMHeHHs X X X 3
OKHCIUTETHHO-BOCCTAHOBUTENBHbIE PEAKIIH X X X 3
Kunernka xuMuyeckod peakuuu X X X 3
XHMHYECKOE paBHOBECHE X X X 3
OCHOBBI XUMHUYECKOH TEPMOJINHAMUKH X X X 3
Crpoenue aroma X X X 3
ITepuonnueckas cucrema snemeHToB .M. Menneneena X X X 3
XWMHYecKast CBSI3b X X X 3
XuMHUsI 3IIEMEHTOB IPYII NepHOANYECcKOl cucteMbl. Bogopoz. X X X 3
OnemenTtsl [A-noarpynnsl X X X 3
OnemenTs! ||A-nioarpynmsl X X X 3
Onementsl ||| A-ioarpymmer X X X 3
Onementsl IVA-moarpynmst X X X 3
OnemeHThl VA-IOATpyNIIBI X X X 3
Onementsl VIA-noarpynmst X X X 3
Onements! VIIA-noarpymmst X X X 3
Onementsl VIIA-nioarpymnimsr X X X 3
[lepexoiHBIE METAILITBI X X X 3
JlaHTaHOW/IBI M AKTHHOMIBI X X X 3

4. CTpyKTYypa M cofep;KaHNe IUCHUILTHHBI (MO1YJIsA)
OO01mmas TpyA0eMKOCTh TUCHUIUIHHBI COCTaBIsIeT 5 3aueTHhIX equauil, 180 akax. gacos.
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4.1 O6beM IMCUMILIMHBI M BUABI Y4eOHOI padoThI

KonugecTBo akaz. yacos
Bux saHsTiii 10 OYHOU popMe | TI0 3a09HOM Popme
oOyueHus oOyueHust
2 cemecTp 2 Kypc
OO0mas TpyI0eMKOCTh JUCIUTUINHBI 180 180
KonTakTHas paboTa 00yJaromuxcs ¢ IpenojaBaTesieM, T.49. 54 12
AyIUTOpHBIE 3aHATUS], U3 HUX 54 12
JIEKIIHA 18 4
71a00paTOpHbIE PAaOOTHI 36 8
CamocTosiTennpHas paboTa 00yJaromuxcs, B T.4. 90 159
HanucaHue pedepaToB 46 67
IMOATrOTOBKA JOKJIag0B 23 46
BBITIOJTHEHNE WHIVBHYa bHBIX 3a/IaHUH (TECTOB) 21 46
KonTpons 36 9
Busa UTOroBoro KOHTpoJIs DK3aMEH JK3aMEH
4.2 Jlekuun
O0BeM B akajg.gacax
Ne Pazpen muctumimuHb! (MOZYIS), TEMBI ISKIIAH (;ggl?:; 3(;2?:4? q;gfﬁgfg;r;r
o0y4eHus | o0yueHHs
1 |Bsenenue. OCHOBHBIE ITOHATHS U 3aKOHBI XUMHH 1 VYK-2, OIIK-2, I[IK-7
2 |PactBopH 1 VYK-2, OIIK-2, IIK-7
3 | PacTBOpBI 21IEKTPOIUTOB 1 YK-2, OIlK-2, T1K-7
4 |T'ugponus conei 1 VK-2, OIIK-2, TTIK-7
5 | KoMmieKkCHBIE COCIUHEHHUS VK-2, OIIK-2, TTIK-7
6 | OKHCITUTETFHO-BOCCTAHOBHUTEIHHBIE PEAKITUU 1 VK-2, OIIK-2, TTIK-7
7 | KuHeTnka XMMHYECKOW peakinu 1 VK-2, OIIK-2, TTIK-7
8 | XuMuueckoe paBHOBECHE 1 VK-2, OIIK-2, I[IK-7
9 | OcHOBBI XUMHUYECKON TEPMOTUHAMHUKHI YK-2, OIIK-2, TTIK-7
10 | Ctpoenue aToma VK-2, OIIK-2, TTIK-7
11 g:;pHOHquCKaH cuctema 31emenToB .M. Mengene- 1 VK-2, OTIK-2, TIK-7
12 | Xumunueckast CBSI3b 1 1 VK-2, OIIK-2, TTIK-7
13 XUMHUSI SJIEMEHTOB TPYII MEPUOUUECKON CUCTEMBI. 1 VK-2, OTK-2, TIK-7
Bonopon.
14 | OnemenTts! [A-monrpymmst 1 YK-2, OIIK-2, T1K-7
15 | OnemenTs! ||A-ogrpymmst 1 YK-2, OIIK-2, T1K-7
16 | DnemenTs! | A-ioarpymies 1 YK-2, OIIK-2, T1K-7
17 | DnemenTs! IVA-noarpynmst 1 YK-2, OIIK-2, TIK-7
18 | DnemenTs! VA-noarpynisl 1 1 YK-2, OIIK-2, IIK-7
19 | DnemenTo! VIA-nioarpynmst 1 YK-2, OIIK-2, TIK-7
20 | Dnementsl VIIA-noarpynmst 1 YK-2, OIIK-2, TIK-7
21 |Onements! VIIIA-oarpynmsl 1 YK-2, OIIK-2, TIK-7
22 |IlepexoHpIe METaJLIBI 1 VK-2, OIIK-2, TTIK-7
23 | JlJauTaHOMABI M AKTUHOUIBI 1 VYK-2, OIIK-2, IIK-7
UTOI'O 18 4




4.3 JlaGopaTopHble padoThI

O0BeM B akaj.yacax

Ne
. HaumenoBanune OuHas | 3a04Has nabopatopHoe obopynoBanue | Dopmupyemsie
IZTCTAH) 3aHATHUA ¢dopma ¢dopma Y MaTepHallbl KOMIIETEHLIUU
o0y4eHus | 00yyeHus
Texnuka 6e30macHo- YCTaHOBKa JJIsl ONpeAeIICHUS] MO-
CTH IIpU paboTe B JSIPHOW MacChl KBUBAJICHTA Me-
XUMUYECKO# Jabopa- Taja, COCTOsIIAs U3 OIOPETKH,
VK-2, OIIK-2,

1 topuu. OnpeneneHue 2 0,5 BOPOHKH, IPOOMPKH U IITATHBA; K-7
DKBUBAJICHTA HECH3- TepMOMETp; OapoMeTp; OropeTKa,

BECTHOTO MeTaJlja. 3amoiHeHHas 1H. pactsopom HCI;
Pemenue 3agau. HaBecku MetaiwioB (Mg, Cd, Zn).
IIpurorosnenue pac- Kon6a na 100mi; MepHBIH 1H-

7 TBOPOB 3aJaHHOM 2 1 naHAp Ha 250MIT; apeoMeTp; YK-2, OIIK-2,
KOHIeHTparuu. Pe- Cyab(ar aMMOHHS UIIK HUTPAT [K-7
HICHUE 3a]a4. AMMOHWSL.

ITaruB ¢ mpubopaMu, LHUIMHIP
Ha 25 MJI; pacTBOp TUAPOKCH]IA
HaTpHsl; pacTBOp QeHoNPTaICHHA;
aCTBOP YKCYCHOU KUCIIOTBI; KpH-
W3ydenue nporecca P P YKEY€ > XD
o CTaJJIMYECKUM alleTaT aMMOHHS; VK-2, OIIK-2,
8 3IEKTPOJIUTUICCKOH 4 0,5
pPacTBOp METUJIOpAHKa, MUIETKA [K-7
JMCCOLMALHH.
Ha SMIT; yHUBepcallbHbIe HHANKA-
TOpHBIE OYMaXXKH; PaCTBOP CyJIb-
(ata amOMUHMSA; PACTBOP alleTaTa
AMMOHWSIL.
Nzydenue ruaponuza YK-2, OIIK-2,

9 . 2 0,5

colleH. I1K-7
LITATHB C TPOOUPKAMU; LIMIIMHID
Ha 25MJT; CIUPTOBKA; PacTBOP
Nzydenue crpoenus NH4Fe(S04)2 -6H20, pactBop
10 ¥ CBOMCTB KOM- 2 1 THIpOKCHIA HAaTpus; pacTBop xio- | YK-2, OIIK-2,
MIJIEKCHBIX COEJTNHE- puaa dapusi; pacTBOp poAaHUIA IIK-7
HU. ammonust; pactBop K3[Fe(CN)6];
pactBop cynbdara xenesa (11);
pactop Fe4[Fe(CN)6]
HITATHB C IPOOUPKAaMU; pacTBOP
cynetara memu (11); pactBo
Msysienue okncitn- cynb$aTa HfIKa(' )a,.Cl?FBO P
TEIBLHO- Y 1 P P VK-2, OIIK-2,
11 4 0,5 K3[Fe(CN)6]; 2 sxeme3HbIX TBO3S
BOCCTaHOBHUTEIBHBIX . IK-7
- MTATICTKY Ha 2MJI PaCTBOPHI:
p ' KMnO4, H2S04, KJ, FeSO4,
FeCl3
HITATHB C IPOOUPKAMU; PacTBOP
¢dykcuHa; pacTBop OpOMHOI BOJIBI;
2H. pacTBOpP THAPOKCHA HATPHS;
N 1H. pacTBOp CEPHOI KUCIOTHI,
Wzyuenue cBOHCTB
FATIOTeHOB (HeMeTall- MUIETKY, HHAWKAaTOpHast Oymara,
11 |08 VIIA- ooy 4 05 2H. pactBopsl KCI, KBr, YK-2, OIIK-2,
APy ' KJ,AgNO3, HNO3, xoH1. pacTBop IK-7
IIbl) M UX COE/IMHE-
- aMMuaKa, cepHas KucioTa, OeH-
’ 3011, paCTBOP KpaxMajJbHOT'O KJIei-
cTepa (CBEKENPUTOTOBICHHOTO),
XJIOpHas Boaa, OpoMHas BOja,
HoJiHasl BOJa




N3yueHne cBONCTB

LITATHB C TPOOHPKAMU; CIUPTOB-
Ka; KOHII. a30THasI KUCIIOTa, cepa
(mopo1ok), 2H. pacTBOp XJIOpHIA

1p |HemeTamioB VIA- 05 Oapusi LMHK (TpaHyJbl), cepHas YK-2, OIIK-2,
MOATPYIIIBI U UX CO- ' KHUCJIOTa KOHII., CHUPTOBKA, Jep- IIK-7
SIUHCHUI. XKaTelb,2H. pacTBOP THOCYJIb(aTa
HaTpHsl, XJIOPHAs BOJA, HOJHAS
BOJIa, 2H. pacTBOp xJopuaa Oapus
LITATHB C IPOOUPKAMH, JTaKMYCO-
Basg OyMaxkKka, 2H. paCTBOp CYJIb-
¢ata aMmMOHHMs, 2H. PacTBOP
NaOH, 2u. pactsopsr FeCl3,
N Al2(S04)3, MgCl2, NH40OH, me-

Wsyuenue cpoicTs TaJJIbl: IUHK, MEJb, )KeJIe30, 0JI0

HeMeTaJuioB VA- ) ’ ’ ’ VK-2, OIIK-2,

12 0,5 BO, KOHII. a30THAs KUCJI0Ta, 2H.

MOJTPYMIIBI U UX CO- . [K-7
N pacTBOp a30THOM KHCIOTHI (ap-
eIMHEHHH.
(hopoBas yarieyka, CTeKITHHAsI
Majoy4ka, pacTBOp Au(eHUIaMUHA
B KOHII. CEPHOM KHCIIOTE, 2H. pac-
TBOpHI Qoctara, runpodocdara n
quruapodocdara HaTpust
HITATHB C IPOOUPKaMU, HUIIBTPO-
. BaynbHas Oymara, BOPOHKA, pac-
Msysenue cpokcTs TBOp K aCZTCHﬂ’ aK’II“)I/IBI/I (’)f:aHHmﬁ
HemeTaios IVA- PP ’ P VK-2, OITK-2,
13 0,5 YTOJIb2H. PaCTBOPHI XJIOPUIOB
MOJTPYIIIBI U UX CO- [K-7
. KaJbLXs U Maruus, 1H. pacTBop
eIMHEHHH.
kapOOHaTa HaTPUsl ra300TBOAHAS
TpyOKa; COHPTOBKA
HITATHB C TPOOUPKAaMU, KOHII. pac-
N3yuenue cBoiicTB TBOPBI COJIEH HATPUS, Kaus,

13 |HeMeTaLIoB IA- 05 KOHII. COJITHAast KUCIIOTa, cTekisgd- | YK-2, OIIK-2,
MOATPYIIIBI U UX CO- ' Hasl najoykKa ¢ BIagsHHOM MpPOBO- IIK-7
€AMHEHHH. JIOKOH, CHMPTOBKA, aTFOMUHHEBAs

CTpYKKa
HITATHB C IPOOUPKAaMU, YHUBED-
caJlbHas MHAWKATOpHAs OyMaxka,
N 0,5H. pacTBOpPHI XJIOPUAOB Kallb-
VsyseHne CBOHCTB I_[,I/ISI Hp6a H;Iplﬂ aETlflo THAPOK
metamios [1A- PIvl, TH. PACTBOP THAPOK™ | yie sy orK-2,
14 0,5 cuja HaTpud, 1H. pacTBOpPHI Kap-
MOATPYIIIBI U UX CO- [K-7
N OoHara HaTpus, cyyibdaTa IUTHUS,
eIMHEHHH.
XJIOpU/1a KJIbLUsL, XJIopuaa 6apus,
KapOoHarta HaTpus, 1H. pacTBOp
COJITHOM KMCIIOTBI
LITaTHB C MPOOMPKaMH, KOHII. pac-
TBOpPBl COJIE HATpus, Kajus,
KOHII. COJISTHAsl KUCIIOTa, CTEKIISH-
. Has HajJoyka ¢ BIAsSHHOM MPOBO-
Wsyuerne cpoiicrs JIOKOH, CIUPTOBKA. 2H. PacTBOPHI
MeTauioB IA- ’ P L P YK-2, OIIK-2,
15 0,5 BHUHHOKHCIIOTO  HaTpus, TIeKca-
MOATPYIIIBL U UX CO- IK-7
N nurpokooansrata(lll) HaTpus,
eIMHEHHH.
XJIOpHZIa HATpHsl, TeKCarnApPOKCO-
antumoHaTa (V) xanusalH. pacTBop
THJIPOKCHJIA HATPHsI, aJFOMHHUE-
Basi CTPY)KKa
UzyueHne cBOHCTB LITATHB C TPOOUPKaMH, JTAKMYCO-
YK-2, OIIK-2,
16 |mepexomHBIX MeTal- 0,5 Basi OyMaXkKa, 2H. pacTBOp CYJIb- K7

JIOB 1 UX COCIHUHC-

¢ata aMMOHHS, 2H. PacTBOP




HUH.

NaOH, 21. pactBopsr FeCl3,
Al2(S04)3, MgCl2,

KHCJIOTBI

NH40OH . Meranibl UHK, MENb,
JK€eJIe30, 0JI0BO, KOHII. a30THAs
KHCJIOTa, 2H. pacTBOP a30THOM

UTOIro
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4.4 IpakTu4yecKkne 3aHSITUS He PETyCMOTPEHBI

4.5 CamocrosiTesibHAs padoTa 00y4aArOIIMXCH

OO0BeM akaI.4yacoB

. OuHas 3a04Has
Paznen mucrumimHE (TeMa) Bun camocTosTenpHO# paboThl
thopma thopma
o0yueHust | oOydeHus
Hanmcanue pedepata 2 3

Bsenenne. OCHOBHBIE TTOHITUS
U 3aKOHBI XUMUU

IToaroroBka mokiama

BrinmonHeHne WHANBHTyaTbHBIX 3a/1aHUH (TECTOB)

PactBOpHI

Hammucanwne pedepara

IToaroroBka nokiana

BrInonHeHre WHAMBHTYATBHBIX 3a/1aHUH (TECTOB)

PacTBOpBI 31€KTPOIUTOB

Hammucanne pedepara

IToaroroBka mokiama

BrinonHenne nHIMBUIYaIBHBIX 3aJaHHH (TECTOB)

IMupponus coneit

Hanucanue pedepara

IToaroroBka qokiana

BrinmonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB)

KomMIiekcHbIe COeUHEHHUS

Hanucanue pedepara

IToaroroBka nokiana

BrlimonHeHre MHIMBUTYJIBHBIX 3aaHIH (TECTOB)

OKHUCIHUTEIILHO-
BOCCTAaHOBUTEJIHHBIC PEAKITUU

Hanucanue pedepara

IToaroroBka qoxiana

BrinmonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB)

Kunernka xuMu4eckoi peakiuu

Hanucanue pedepara

IToaroroBka nokiana

BrlinoHeHNEe MHIMBUTYJIBHBIX 3aaHIH (TECTOB)

XHUMHYECKOE pPaBHOBECHE

Hanucanue pedepara

IToaroroBka qoknaga

Brimonnenue WHIANBUAYAJIbHBIX Ba)laHI/Iﬁ (TeCTOB)

OCHOBBI XUMHUYECKOH TEPMO-
JUHAMUKA

Hanmcanue pedepara

IToaroroBka qoknaga

BrinmonHeHne WHANBHTyaTbHBIX 3a/1aHUH (TECTOB)

Crtpoenue atoma

Hanmcanue pedepara

IloaroroBka nokiana

Brimonnenue WHIANBUAYAJIbHBIX Ba)laHI/Iﬁ (TeCTOB)

[lepuonuueckas cucrema sie-
meHToB JI.M1. Menpeneena

Hanucanue pedepara

IToaroroBka nokiana

BrImtotHeHIE MHIMBHUTYJIBHBIX 3aJaHIH (TECTOB)

XuMudeckas CBs3b

Harmmmcanne pedepara

IToaroroBka qoknaga

BrimonHeHne HHAMBUAYABHBIX 3aaHUN (TECTOB)

XWMUS JIEMEHTOB TPYII epH-

Harmcanne pedepara

NN RN R RN R RN R RN R RN R R N R R N R R N R R N R RN P e

WIRN[INWININ[WININ|IWININ[WIN(INWININ[WININ[WININ[WININ|WININWININ|WININ
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oaunueckoit cucteMsl. Bomopoa. |Ilonroroska noknaaa

BrimoHeHne WHAUBUIYAIBHBIX 3a0aHH (TECTORB)

Harmmcanne pedepara

OnemeHTsl [A-oarpymist ITonroroBka moxmanaa

BrinmonHeHne WHAMBHTYaTbHBIX 3a/1aHUH (TECTOB)

Hanucanue pedepara

Onementsl || A-onrpymmbt IToaroroBka mokiaga

BrimonHenne HHANBUAYATBHBIX 3aJaHAN (TECTOB)

Harmcanne pedepara

Onementsl | A-moarpymmst IlonroroBka moxmaaa

BrinonHeHne WHAMBHTYaTbHBIX 3a/1aHUH (TECTOB)

Hanucanue pedepara

OneMeHThl [V A-noarpymnnsl IToaroroBka gokiana

BrimonHenne HHANBUAYATBHBIX 3aaHAN (TECTOB)

Hammucanwne pedepara

OneMeHThl V A-TTOATpYIIIbL [ToaroroBka nokiana

BrinonHenne nHIMBUIYaIBHBIX 3aaHHH (TECTOB)

Hanucanwue pedepara

OneMeHThl VIA-oArpymnsl [ToaroroBka nokiana

BrimonHeHne WHANBHTyanbHBIX 3a1aHUH (TECTOB)

Hammucanwme pedepara

OnemenThl VIIA-noarpynmnsl IloaroroBka gokinajga

BrinonHenne nHIMBUTYaJIBHBIX 3aaHIH (TECTOB)

Hammucanne pedepara

Onementsl VIIIA-noarpynnel | IloxroroBka mokiaana

BrlinonHenne HIMBUTYJIBHBIX 3aaHHH (TECTOB)

Hanucanue pedepara

NI I I N I I I N I I I I I DY I I DI I Y L C) PR N O] N S [ C) PN S

[TepexoaHbie METaIIIBI IToaroroBka qoKiaga

BrinmonHeHne WHANBHTyanbHBIX 3a/1aHUH (TECTOB)

NINFEININ[WININIWININ(WININ|WININ[WIN(INWIN[IN[WININ[WININ[WININ

Hammucanwne pedepara 2
JlaHTaHOW/IBI 1 AKTHHOW/IBI IToaroToBka qoKiIaa 1
BrinosHeHre MHIUBITyalbHBIX 3a/IaHHH (TECTOB) -
HUTOI'O 90 159

4.6 BpinoJiHeHHE KOHTPOJIbHOH PadoThl 00yYAKIIMMHUCH

3a04HOM () OpMBI 00yUeHHsI

Xumusi — GyHAaAMEHTAIbHAS TUCHUIUIMHA, Ha KOTOPOW Oaszupyercs U3ydeHHUe IMOCieny-
IOIIMX 0011e00pa30BaTEeNbHbIX U CIEHUAIBHBIX JTUCHMILINH (ONOIOTHH, (PU3NOIOTHH, TEXHOJIO-
TUU TIPOU3BOJICTB H JIp.)

[opsimok u3ydenus: AucuuIuInHbl «Heopranuyeckast XUMUs 00ydarOUMMHUCS TUCTAHIH-
OHHOM (OpMBI 00YUEHHSI CTPOUTCS O CIEAYIOIIEMY TUIaHy:

1. CamocTosTenbHOE M3yYeHHE MaTepuaia 1o yyeOHUKaM M y4yeOHBIM MOCOOMSIM C HC-
MOJIb30BaHKEM Y4eOHON MPOrpaMMBbl U CIIPABOYHOM JIUTEpaATYphI;

2. BpInonHeHne KOHTPOJIBHBIX 3a/laHui COTJacHO MHUGPY U 3allUTa KOHTPOJIbHBIX paboT
(Tabmuia BApMAHTOB KOHTPOJBHBIX 3a/JaHHI IPUBECHA B KOHIIE METOIMYECKOTO YKa3aHus);

3. BrimonHeHue 1a00paTopHOTO MPAKTHKYMa M TIOCEIICHHUE JIEKIIMA B MEPUOJ CECCHH,
OTYeT 1O J1a0OpaTOPHBIM MPAKTUKYMaM (€CITM TAKOBOW 3HAYUTCS B YUEOHOM IIJIaHe);

4. Cnaya sk3amMeHa (B COOTBETCTBUHU C YUEOHBIM IJIAHOM) MO pa3fiesiaM AUCIUILTHHBL.

KontponbsHyto paboTy oOydaromiuiicst JOJKEH BBINONHATH caMocTosTenbHO. Ecnu Ha
KOHTPOJIbHYIO PaloTy MojyyeHa OTpHIlaTeJbHas peleH3us «He JOoIycKaeTcss K cobecenoBa-
HUIO», KOHTPOJBHYIO JI0pabaThIBaIOT, C YUETOM 3aMEYaHUN PEleH3EeHTa, B TOW Ke TeTpaau, U
BBICBHUIAIOT Ha TOBTOPHOE PELIEH3UPOBAHUE.




Jlo sK3aMeHa WK 3a4eTa 00ydJaroUIuiics MPOXOJUT 3aIUTy KOHTPOJIBHON paboTHl y mpe-
nojaBate’sl, peLieH3UPOBaBIIIEro €€, B IMYHOM Oecere.

PexomeHgannu 1o BHINOJHEHUIO KOHTPOJILHOM padoThl

[lepen BbIMONIHEHNEM KOHTPOJIBHON pabOThl HEOOXOIMMO U3YYUTh pabouyro MporpamMmmy
JTMCIUILINHBL «Heopranuueckass XMMuUs, TEOPETUIECKUI MaTepral B COOTBETCTBUH C COJepKa-
HUEM JMCIUILIMHBI IO MPOrpaMMe, 10 y4eOHBIM MOCOOHMSIM M PEKOMEH/IAIUSAM, O3HAKOMHUTHCS C
pelIeHrueM THIIOBBIX 33734 [0 JaHHOW METOIUYECKOM pa3paboTke. Pemienus 3amau n oTBeT Ha
TEOPETUYECKHE BOIIPOCH JOJKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32 UCKIIOYEHUEM TEX
Clly4aeB, KOT/Ia 110 CYILIECTBY BOIpOCa Takasi MOTHBHPOBKA HE TPeOyeT, HanpuMep, KOTJa HyXKHO
COCTaBHUTb EKTPOHHYIO (hOpMyny aTOMa, HalMcaTh ypaBHEHHE peakuuu u T.1. Ilpu pemenun
3a/1a4 HY)XHO ITPUBOJIUTH BECh X0 PELICHUS U MAaTEMAaTHIECKOT0 IIPeoOpa30BaHMs.

[Tpu pemiennu 3a7a4 U OTBETaX Ha BOMPOCHI KOHTPOJIBHBIX 3a/IaHHM CIeTyeT UMETh B BH-
Iy cienyroniee:

1. Pemenne 3a1a4 HE0OXOAUMO COMPOBOXKIATH MOSCHEHHEM. MaTeMaTHUeCKue pacyeThl
00513aTeIBHO TOBOAUTH /10 KOHKPETHOT'O YHCIOBOTO OTBETa (HEOOXOAMMO BO3BOJIUTH B CTEIICHB,
U3BJICKaTh KOPHH, BBIYUCIATH JIOTapHU(MBI YHCET U MPOU3BOAUTH JPYrUe MaTeMaTHUECKHE OIle-
pamun).

2. Ilpu pemeHun 3a7a4 HaA XUMHUYECKOE PABHOBECHE B BBIPAKCHHE KOHCTAHTHI paBHOBE-
CHsL CIIeNyeT IMOJCTaBIATh 3HAYCHUS PABHOBECHBIX KOHICHTPAIMH BEIECTB, BHIPAKCHHBIC B
MOJIB/JI.

3. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, NMPOTEKAIONIME B BOAHBIX pPacTBOpax,
YPaBHUBAIOTCSI MOHHO-3JIEKTPOHHBIM MeTOZOM. [Ipu cocTaBieHMH HMOHHO-3JEKTPOHHBIX CXEM
IPOLIECCOB BOCCTAHOBJICHUS M OKUCIICHUSI MaJIOPACTBOPUMBIE SJIEKTPOJIUTHI, CIa0bIE SIEKTPOIIU-
TBI CJIEAYET 3aIKucaTh B MOJICKYJISIpPHOI (popme, Kpome Toro, Haslo yuuThiBaTh pH cpenpl.

4. I1pu BBITOJHEHUH 33JaHUH CIIEAYET MOJIb30BATHCS NPUBEICHHBIMUA B PEKOMEHIAIIUSX
CIPaBOYHBIMHU TAOJIHMIIAMU TIO KOHCTAHTaM HOHH3AIMH CIA0BIX JIEKTPOJIMTOB, MTPOU3BEACHUSIM
PacTBOPUMOCTH U KOHCTaHTaM HECTOMKOCTH KOMILJIEKCHBIX HOHOB.

5. OTBETHI Ha KOHTPOJIBHBIE BOMPOCHI JIOJDKHBI OBITh KPATKMMH, HO MCYEPIBIBAIOIIMMHA U
COIIPOBOXKIATbCSA TEOPETUYECKUMU OOOCHOBaHMSMH, (OPMYJIAMU U YPaBHEHUSIMU XMMUYECKHX
peaxmwmii. [Ipu oTBeTEe Ha TEOPETHUECKUE BOMIPOCH! HE CIIEIYET MEPEHUChIBATh TEKCT YUeOHUKA.

6. KoHnTposibHbIe pabOTh! BHIIOIHIIOTCSA B TETPAISIX, 3aYTEHHbIE paOOThI MPeICTaBIIAIOT-
Cs CTyJIEHTaMH1 Ha dK3aMeHe.

7. Bee 3amaun cnenyer pemars B cucteme CH. Jlanee npuBeeHbl HEKOTOPBIE MOHSATHS
XUMHH ¥ CITOCOOBI BRIPaXSHUSI KOHIIEHTPAIIUI paCTBOPOB C UCTIONB30BaHueM cucteMbl CH.

4.7 Coaep:xaHue pa3aejaoB QUCHUININHBI

1. Beenenne. OCHOBHbIE NOHATHS U 3AKOHbI XMMHHU. MeCTO XMMHUH B IIE€JIOM U HEOP-
FaHWYECKON XMMHUHU B YACTHOCTU CPEJI €CTECTBEHHOHAYYHBIX TUCHUILIMH. CTEXMOMETPUUECKUE
WHJEKCH U K03 duimeHTs. MoJib, MOJISIpHasi Macca, XUMHYECKUI SKBUBAJICHT, (DaKTOp SKBHBA-
JIEGHTHOCTH, MOJISIpPHAs: Macca SKBUBAJICHTA.

3aKOH COXpPaHEHMSI MACChI M SHEPTUH. 3aKOH KPATHBIX OTHOIIEHUW. 3aKOH MOCTOSTHCTBA
cocTaBa: JadbTOHUIBI M OEPTOJUIHABI. 3aKOH SKBHUBAJICHTOB. 3aKOH ABOTaJpO U CJIEICTBUS W3
Hero. 3aKOH MPOCTHIX 0OBEMHBIX OTHOIIIEHUH.

Hcnonp3oBaHne XUMUYECKUX TTOHATHM, 3aKOHOB U METOJIOB HUCCIIEIOBAHUS B CEILCKOXO-
3STUCTBEHHBIX M OMOJIOTHYECKUX HayKaX. DKOJOTHYECKasi OTTaCHOCTh HETPAMOTHOTO TIPUMEHEHUS
XUMHYECKHUX MPOAYKTOB B CEJILCKOM XO35IMCTBE.

2. PacTBOpbI. PacTBOpHI Kak CMECHM HOHHO- U MOJICKYJISIPHO-IUCIIEPCHOTO ypoBHS. Mie-
aNbHBIE U HEUAealbHbIe pacTBOpHL. [IpuunHBI 00pa3oBaHUs BOIHBIX PacTBOPOB. CrOCOOBI BBI-
paxxeHus KoHleHTpanuid. HapoaHo-xo3s41iCcTBEHHOE 3HAYEHHUE PACTBOPOB.

3. PacTBOpPBI 2JIEKTPOJMTOB. THUIIBI CUIIBHBIX JIEKTPOJIUTOB. [ 'napaTanus HOHOB. DHEp-
rus ruapatanuu. [lepBuunas u BropuuHas ruapatHbeie obonouku. Kpucramnoruapatel. 3aBucu-
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MOCTbh PACTBOPUMOCTH CUJIBHBIX 3JIEKTPOJIUTOB OT SHEPTHH KPUCTAJUTMUECKON PEIIeTKH U YHEP-
UM THApATalld MOHOB. AKTUBHOCTb, KOO(QUIMEHTH aKTUBHOCTU. [Ipou3BeneHune pacTBOpU-
MOCTH.

3HaueHue pacTBOPOB CHIIbHBIX JIEKTPOJIMTOB B XUMUU, OUOJIOTUH, TEOXUMUHU.

Tunbl cnabbix 37MeKTPOIUTOB. KOHCTAaHTHI M CTEMEHU JAMCCOIUAIMH CIa0bIX AJIEKTPOIIH-
ToB. Boma kak cmaObriii amekTponuT. KuciIoTHO-OCHOBHBIE CBOMCTBa BelIeCTB. BomopoaHbIi 1
TUIPOKCHIIBHBIN TOKa3aTenu pacTBOpoB. CrocoObl M3MEpeHUsi BOJAOPOIHOIO IMoKaszarens. by-
bepHbIe pacTBOPHI.

4. I'mapoau3 conei. Tumbl ruaponnsa, KOHCTaHTBI U CTEIIEHU TMAPOJIN3a COoJlel. 3Have-
HUE PaCTBOPOB CJIA0BIX 3JIEKTPOJIUTOB B XUMUH, OMOJIOTUU Y T€OXUMUHU.

5. Kommiiekcuble coequHenusi. CocTaB U CTPOCHHE KOMIUIEKCHBIX coenanHenuit. Koop-
JUMHaUWOHHas Teopust BepHepa. Xumuueckas CBsA3b B KOMIUIEKCHBIX COCIMHEHHUSX. TeopHs Ko-
OPAMHALMOHHOW XMMHYECKOHN CBSI3U: METOJI BAJICHTHBIX CBS3EH, TEOPHS KPUCTAIIIMYECKOTO IO-
7151. 3HAY€HHUE KOMIUIEKCHBIX COEIMHEHU.

Jucconmanusi 1 yCTOMYMBOCTh KOMIUIEKCHBIX coenuHeHuil. Ux HOoMeHknarypa. 3Hade-
HUE KOMIUIEKCHBIX COeIWHEHUH. XIopopui, reMuH, (pepMeHThl - MPUPOIHBIE KOMIUIEKCHBIC
COEIMHEHMUS.

3HaueHne KOMIUIEKCHBIX COEeIMHEHUN B OMOXuMHM KJIeTKu. HoBoe HampaBieHHe B XU-
MUU — OMOHEOPTaHNYECKAasT XUMHUSI.

6. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. CTENeHb OKUCICHUS U IIpaBUiIa €e
HaxoxJieHusa. OKUCIUTENN U BOCCTAHOBHUTENN. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE (IJIEKTPO/I-
HBIE) MOTEHIIMAJBI. 3aBUCUMOCTh MOTEHIIMANA OT aKTUBHOCTEH MOTEHIIMATI-ONPEACTSIONX Be-
niecTB. YpaBHenue HepHcra.

Omnpenenenue HaMPaBICHUS U TIyOMHBI IPOTEKAHMS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKLIHH C TOMOIIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAJIOB.

Ponp okucanTeNnbHO-BOCCTAHOBUTEIBHBIX PEAKLIMNA B IPUPOJIE.

7. Kunertuka xumu4eckoi peakuuu. [[oHsTHE O CKOPOCTH XMMUYECKOW peakuuu. Mc-
TUHHAs (MTHOBEHHAas) CKOPOCTh peakinu. OCHOBHbIE (aKTOPHI, BIUAIOIINE HA CKOPOCTh peak-
. XUMUYECKas pPeakiusi KaK MOCIe0BaTeIbHOCTh AJIEMEHTAPHBIX CTaAuil. 3aKOH JIEUCTBY-
IOIIMX MacC — OCHOBHOM 3aKOH XMMHMYECKOW KMHETUKH JJIsl leMeHTapHoM craguu. KoHcTaHTa
CKOpPOCTH PEaKIUU.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOHN peakuuu ot TemmepaTypsl. [IpaBuno Baut-I'odda.
VYpaBuenne Appenuyca. IIpencraBnenue o0 SHEPTHH aKTUBALMM, SHEPTETUUECKOM Oaphepe U
MEPEXOJHOM aKTUBHPOBAHHOM KOMILIEKCE.

Karanu3z u pepmenTsl. MeTO bl perynpoBaHusi CKOPOCTH XUMHUYECKOHN peakuu.

3HaueHNe XUMUYECKOM KHHETUKH B XUMHUH, OMOJIOTHU M CETThCKOM XO3SHCTBE.

8. Xumuueckoe paBHoBecre. XMMHUUECKOE PABHOBECHE KaK PE3yJIbTaT CaMOIPOU3BOJIb-
HOTO MpoTeKaHus obpaTumont peakuuu. [IpoTonuTueckoe paBHoBecHe. JIMHAMHUECKUN Xapak-
Tep XUMUYECKOro paBHoBecus. [Ipu3Haku HCTUHHOTO paBHOBecus. [IpeacraBienne o KBa3upas-
HOBECHH U TICEBOPAaBHOBECHH (METAaCTaOUILHOM COCTOSHUN).

3akoH aercTByronmx macc. Koncranrta paBHoBecus. CMellleHHe paBHOBECHS MPU U3Me-
HEHUU KOHILIEHTpauuu, Temneparypsl u gasinenusd. [Ipunuun/lelllarense.

Posb xuMHYeCKUX paBHOBECUI B IPUPOJIE.

9. OcHOBBI XUMHYeCKOH TepMoauHaMuKH. COCTOSIHME BELIECTBA; TEMIepaTypa U JaB-
JIEHHE KaK IapaMeTphbl, ONPEIEIIAI0NIMe COCTOSHUE BEIECTBA.

DOHTanbnus Kak (QYHKIMS COCTOSIHHSI BEIIECTBA, KaKk Mepa 3allaCeHHON BEIIECTBOM DHEP-
ruu. DIJIEKTpOHHAs, Kojie0aTenpHasl, BpalaTelbHass U MOCTyNaTelbHasl COCTABIISIONINE DYHTATb-
nuu. CBsI3b PHTAIBIUU U TEIUIOEMKOCTH. DHTANBINS U TEIIOBOHM A ¢eKT peakiuu. Beruncie-
HUE DHTAJIBIIANA PEAKIIMU 1O 3HAYEHUSIM DHTAIBINN 00pa30BaHUs MPOJAYKTOB U PEAareHTOB PeaK-
nun. 3akod ['ecca.

CBoOojHas sHeprus ['mO0ca kak GyHKIMS cocTossHHS BemectBa. AG peakuu Kak MpH-
YMHA MTPOTEKAHUs CaMOINPOU3BONIbHBIX peakiuii. CBsa3b AG peakiuu ¢ KOHCTAaHTONH PaBHOBECHS
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peakiun. Beraucnenne AG peakuuu 1Mo 3HAYSHUSM CBOOOIHBIX SHEPTHH 00pa30BaHUS MPOIYK-
TOB U PEareHTOB PEAKIINH.

OHtponusi. BeposTHOCTh MaKpOCOCTOSIHUSI KaK YHUCIO MHKPOCOCTOSHUM TpH 3aJaHHOU
SHTAJBIIMU. DHTPONUS KaK Mepa BEPOSITHOCTH MaKpOCOCTOSIHUA. BplunciaeHue sHTpONUU peak-
LAU 110 SHTPOIUAM IIPOJYKTOB U PEAreHTOB PeaklMu. BTOpol 3aKOH TEPMOJMHAMUKHU KaK KpHU-
TEepU HANPABJICHHUS XUMUYECKON peaKIuu. DHTAIBIIMIHHBIA U SHTPONMIHBIA BKJIAJIbI B CBOOO/I-
HYIO DHEPIUIO peakiuu. X oTHOCUTENbHAS POIlb.

[IpuMeHeHne 1 3HaYEHUE SHEPTETUKN XUMUYECKUX peakuuid. [Iporano3upoBanue Hanpas-
neHust peakimii. BoaMokHOCTH pacuera u npubiamkeHHbIX orleHoK AG peakuuit. DHepreTuka
OMOCHHTE3a U CUHTE3a HEYCTOMYUBBIX COCAMHEHUN.

10. Ctpoenue aroma. OCHOBHbIC NMPUHLUIBI KBAHTOBOW TEOPHH CTPOCHHUS BEILECTBA:
MIPEACTABICHUS O KOPIIYCKYJISPHO-BOJHOBOM JyaJIU3ME SIBICHUH MHUKPOMHPA, IPUHIUIE He-
ompezaeneHHocTy, ypasuenuu Lllpeaunrepa, BoMHOBOHM (GyHKIMH, aTOMHOU opOutanu. KBaHTto-
Bble 4YMClia: IJ1aBHOE, OpOUTaIbHOE, MArHUTHOE U CHMHOBOE. DHEPreTUUECKUEe YPOBHU M IOJ-
ypOBHU aToMa. BuJl BOJHOBBIX (PYHKLIMH, OTBEUAIOLIUX PA3IUYHBIM OpOUTAIBHBIM KBAaHTOBBIM
qrcliaM, U pacrpeziesieHne 3JIeKTPOHHOM MIIOTHOCTH HA Pa3IMYHbIX aTOMHBIX OpOUTANISX.

[IpuHIMIIBI 3aM0IHEHMSI JJIEKTPOHHBIX OpOUTaJIell aTOMa B OCHOBHOM COCTOSIHUU: IPUH-
un [aynu, npaBuino XyHzaa. DleKTpOHHbIE €eMKOCTH OpOHTasel, MOAYpOBHEH U ypoBHEH aTo-
Ma.

CriocoOsl 3amucu 3JeKTPOHHBIX GOopMys aToMOB 3nieMeHToB. IIpencraBienust 00 srek-
TPOHHOM OCTOBE M OPOUTAJISIX BAJICHTHBIX YPOBHEH aToma.

11. Ilepuoguyeckas cucrema jiemeHToB JI. M. MenaeneeBa. [loctpoeHue cTpyKTypbl
IIEPUOIUYECKON CHCTEMBI, UCXO/S U3 DHEPreTUYECKON IOCIE0BATENBHOCTH OYPOBHEH MHO-
rosjeMeHTHbIX aroMmoB. [loHsTHE mepuona u ero dopMupoBanue mno npasuiam KieuykoBckoro.
[Ipu4nHbl pa3IMYHON JUTUHBI IEPUOJIOB; S-, p-, -, f-3JIeMEHTHI U UX PaCIOJI0KEHUE B CTPYKTYpE
nepuoau4eckoil cucrembl. CoBpeMeHHast GOpMyIMpPOBKa NEPUOIUYECKOro 3aKoHa. [muHHO- U
KOPOTKOIEPHUOAHBIN BapuaHThl Mepuogudeckoi cucteMbl. X ocobenHoctu. PacnonokeHnue B
HUX METAJVIOB U HEMETAJNIOB. 3HAYEHHUE NEPUOANYECKOTO 3aKOHA JIJIs1 XUMHUH.

CBolicTBa aTOMOB 3JIEMEHTOB (TOTEHIMA HOHU3ALIUU, CPOJICTBO K 3JIEKTPOHY, DJIEKTPO-
OTPHIIATENILHOCTD, paauychl Ban-nep-Baanbca), o0ume XuMudeckrue CBOMCTBA 3JIEMEHTOB U T1e-
pUOIMYECKUH XapaKTep X U3MeHeHUsl. PeakiimoHHas criocoOHOCTh BEILIECTB.

12. Xumuveckas cBsA3b. TUIBI XMMHUYECKON CBS3M: KOBAJICHTHAs, MOHHAs, METAJUINYeE-
CKasl, BOJIOPOAHAs. XapaKTEPUCTUKU CBA3EH: 3JIEKTPUUECKUE JAUTIONbHBIE MOMEHTHI, 3PPEKTUB-
HBIE 3apsAbl aTOMOB, CTEIIEHb HOHHOCTH, HAIIPaBJIEHHOCTh U HACBIIEHHOCTh, SHEPTUS U AJIMHA
CBSI3U. MeTo/T BaJICHTHBIX CBSI3€M MU OCOOEHHOCTH HCIIOJIh3YEMOI B HEM BOJIHOBOW (DYHKIIMH, G-
U TT-CBSI3H.

Tunsl rubpuau3anuy aTOMHBIX OpOUTaNeld M reoMeTpus MoJeKysl. MeToa MoJeKyIsip-
HBIX OpOMTanei U OCOOEHHOCTH HCIOJIb3YeMON B HEM BOJIHOBOW (yHKUMHU. CBS3bIBAIOLINE U
Pa3phIXJIAIOINE MOJIEKYJISIpHbIE opOuTanu. X 3amoiHeHue 3JIeKTpOHAMHU, MOPSA0K U SHEPTUs
cBsa3eil. CBs3U B JIByXaTOMHBIX FOMOSIIEPHBIX MoJieKysax. [IposiBieHHne CBOMCTB XMMHYECKHX
CBsI3€d B TBEPJIOM COCTOSTHUH BEIIECTBA.

OcoOeHHOCTH MOHHOM CBSI3U M CTPOEHUE MOHHBIX KPUCTAIOB C OJTHOATOMHBIMU M MHO-
rOaTOMHBIMU HOHaMU. CBOMCTBAa MOHHBIX KPUCTAJIOB. MOJEKYISIpHBIE U KapKaCHbIE KPUCTAJI-
JIBl, UX CBOICTBA.

[IpumeHeHne Teopun XMMHYECKOM CBSI3M B XUMUHU U OMOJOTMH. DHEPrusi KOBAJIEHTHBIX
CBA3E€M M dHEpreTMka XMMHUYECKUX peakuui. IIpenckasanue reomerpun monekyin. Kommiemen-
TapHOCTh. CTPOCHHE BEIIECTBA B KOHJACHCUPOBAHHOM COCTOSTHUU.

13. Xumusi 3jeMeHTOB TIpynn nepuoauyeckoi cucrembl. Bogopoa. CsoeoOpasue
CTPOEHHS aToMa BOJIOPO/a, (PU3HUECKUX U XUMUYECKUX CBOMCTB 3TOT0 3JIEMEHTA.

bunapHble coeMHEHUs BOJOPOAA € IEKTPOOTPULATEIbHBIMU 3JIEMEHTAMH, UX MOBENE-
HUE B BOJHBIX pacTBOpax. ['maparanus npoToHa.
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KoBanentnusie ruapuast snemeHToB |HIA-IVA-oarpymnm, ux ocHOBHbIE (pM3HYECKHE U
XMMHYECKHE CBOMCTBA. ['MIpHUIBI MIETOUHBIX U LIEIOYHO3EMEIbHBIX METAJIOB, UX coyeo0pas-
HBIN Xapakrep. | naIpuaA-uOH Kak BOCCTAHOBUTENb U JINTAH/L.

Bona, reomerpus u cBoiictBa ee MojeKyJbl. CTpyKTypa JibJia U KUAKOM BOAbl. XUMHUYE-
CKHE CBOMCTBA BOJBI. Boja Kak pacTBOPUTEND U JIMTaH/.

3HayeHue BOJOpoJa Kak Hanbosee pacpoCTpaHEHHOro 1eMeHTa BeesneHHOM.

Bognopoaconepikaiiye opraHM4ecKMe COSIUHEHUS] KaK OCHOBHBIE KOMIIOHEHTBI >KMBOIO
BellecTBa. Poib BOBI Kak cpeaoo0pas3yronlero BelecTBa KiIeTku. Bojga B ceabckoM Xo3siicTBe.
OKOJIOTUYECKHE aCIIEKThI BOJONOIb30BAHUSI.

14. Daementnl IA-moarpynnpl. XuMHYECKHUE CBOMCTBA IMIEIOYHBIX MeTallioB. [llenou-
HbIE METAJUIBI KaK BoccTaHOBUTENU. X criocoOHOCTH 00pa30BbIBaTh OMHAPHBIC COSAMHEHUS ITy-
TEM CHHTE3a U3 IPOCTHIX BEILECTB.

KaTuoHbI meN04YHbIX METAIJIOB KaK BayKHEHIass XUMUYecKas (opMa X CYIIECTBOBAHUS
B IIPUPOJE, CBOMCTBA 3TUX KAaTHOHOB. KaTHOHBI IEIOYHBIX METAJUIOB B COCIUHEHUAX C HOHHbI-
MU pelIeTKaMH: B OMHApHBIX COEAMHEHUSX U coJsiX. Peakuny OMHapHBIX COEAMHEHUM C BOJOM.
I'mppatupoBaHHbIE KATHOHBI LIEJIOYHBIX METAJUIOB. BbICOKas pacTBOPUMOCTb COJIEH IIEIOYHBIX
MeTaiioB B Bojie. Kpucrammoruaparsl.

Manas ckiaoHHocTh KatnoHOB Na+ u K+ k xommiekcooOpa3oBanuto. Kommiekcsl 3Tux
KaTHOHOB ¢ OuomosiekysnaMu. KaTMOHUTBI 1 MOHHBIA OOMEH HaTpus, Kajlus U JPYrHX OAHO3a-
PSAAHBIX MOHOB IIOYBEHHOI'O pacTBOpa. PerynsaTuBHbBIE pOIM KaTUOHOB HATPUS U Kalus B )KUBOU
kieTke. Kanuii kak He0OXOIMMBIN AJIEMEHT LIUTOIUIa3Mbl, HATPUHN KaK 3JIEMEHT MEKKJIETOYHBIX
pactBopoB. HaTpuil 1 Kanuii Kak KOMIIOHEHTBI ITOYBBI M IOUYBEHHBIX pacTBOpoB. Kanuii kak 3e-
MEHT NUTaHUA pacTeHuid. KpyroBopoThl HaTpusl U Kajlusi B IPUPO/IE.

15. Daementsl [1A-noarpynnsl. OTiIn4us 3J€KTPOHHOTO CTpOoeHUs atoma Be u kaTtuo-
Ha Be2+ oT cTpoeHus aToMOB M KaTUOHOB MarHus, I1eJ04YHO3eMENbHbIX MeTauioB. [Ipeobnana-
HUE KOBAJICHTHBIX CBS3E€H B COEMHEHMAX OEPHIUIMS U MOHHBIX — B COCIMHEHUSAX ILEI0YHO3E-
MEJbHBIX METaJJIOB.

dusnuecKkue ¥ XMMHUECKUE CBOMCTBA MeTaJllIMueckoro Oepuinus. buHapHsle coeanHe-
HUs, oOpazyemble OepHilIMEM, UX CTPOEHUE M XUMHUYecKue cBoicTBa. OKCHI, THAPOKCHUA U
axBakomruiekc [Be(OH2)4]2+, ux ampotepHocTh. KoMIUIeKCHBIE COSMHEHUS OEPUILITHSL.

duznyeckrue 1 XMUMHUYECKHE CBOICTBA MarHus U KaJlbLiMs, UX BOCCTAaHOBUTEIbHBIE CBOM-
ctBa. TepmoanHamuka o6pa3zoBaHuss OMHAPHBIX COCUHEHUH MarHus M KalbliUs IIyTeM CHHTE3a
U3 DJIEMEHTOB.

Karnonst M@2+ n Ca2+ kak BaxkHeine (GpopMbl CYIIECTBOBAHUS ATHX HJIEMEHTOB B
IPUPOJIE, CBOMCTBA ITUX KAaTHOHOB. bUHAapHBIE COEAMHEHMSI, COJIM MAarHus M Kajblus Kak co-
€/IMHEHMs ¢ MOHHBIMU pelieTkaMu. Peakiiuy OMHapHBIX COeTMHEHUH C BOAOH.

I'unpatupoBanusie kaTnoHbl MQ2+ 1 Ca2+. OTiin4Ks B CTPOEHUH MX MEPBUYHBIX U BTO-
PUUHBIX THJPATHBIX cep, UX JTaOUIBHOCTh. Pa3nuune B paCTBOPUMOCTH COJEH MarHus M Kajb-
nus ¥ coseld HaTpus U kanusg. Kpucraminoruapatsl cosieit stux MeramioB. Karnonsr Mg2+ u
Ca2+ B HOHHOM OOMeHe.

KomruiekcHble coelMHEHNs MarHusi U KalbliUsg C HEOPraHWYECKUMHU U XeNnaTooOpasyro-
muMu nuragaamMu.Mg2+ u Ca2+ B xuBoit kietke. Pons Maraus B xsnopoduiute. Karnonsr mar-
HUS ¥ KajJblMsl B (PEPMEHTATUBHBIX PEAKIMSIX, UX PETyJIATHBHBIE pOJIM B KieTke. Maruuii u
KaJbIIM{ KakK MUTaTelbHble KOMIOHEHTHI MoYB. VX HOHOOOMEHHOE MOBeIeHUE B MMouBax. Mar-
HUN U KaJbLUH, coJlepKallie MPUPOJIHbIE U UCKYCCTBEHHbIE CTPOUTENbHBIE U KOHCTPYKIIMOH-
Hble MaTepuaisl. Bskymue matepuansl. beToH, CTEKIIO U KepaMUKa B CTPOUTENBCTBE, TEXHUKE.

16. Daementnl |lIIA-noarpynnei. OTiuyne >J€KTPOHHOTO CTPOEHUSI aTOMOB Oopa
QIIOMUHUS OT CTPOCHHUS JPYTUX 3JeMEHTOB noarpymnmsl. [Ipeobnananne KOBaJeHTHOTO Xapak-
Tepa cBsizel B COeUHEHUSX 00pa U IBOMCTBEHHBI HOHHO-KOBAJIEHTHBIN XapaKTep CBsA3€Hl anio-
MUHHUS.
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dusnuecKkue 1 XUMHYECKHE CBOICTBA rieMeHTHOTo Oopa. TepmoanHammka oOpa3oBaHUs
OMHapHBIX COeTUHEHHM 00pa, UX CTpOEHUE U XUMHUYeckue cBoiicTBa. Kuciopoausie coennHeHus
Oopa: okcull, 60pHAs KHCIIOTa, TOJUKUCIOTHI 00pa, UX COJIH.

Ouznyeckue 1 XMMUUYECKHUE CBOMCTBA METAINTMYECKOIO allFOMUHUA. TepMOoaHaAMKKa 00-
pa3oBaHusi OMHAPHBIX COCAMHEHUH aTIOMUHHS U3 MPOCTHIX BEUIECTB, BAKHEHUIINE XMMHUYECKHE
CBOICTBa OMHAPHBIX COCTUHEHUN AITFOMUHHUSL.

OKcuUIbI ¥ THAPOKCUIBI AIIOMUHHUS, pa3HOOOpa3ne ux CTPOeHHs, aM(POTEPHOCTb ITHX CO-
€AMHEHUH, PeaKIMK X B3aUMHOTO MPEBPALLCHUSI.

AxBakomruiekc kaTuoHa Al13+, 0COOEHHOCTH €ro CTpPOEHHUs U MOBEJCHUSI B PacTBOPAX.
Conu anroMuHUS, UX KPUCTAUIOTUIPATHI, PACTBOPUMOCTh B BoJie M ruapoiu3. KomruiekcHbie
COCIMHEHUS AIOMUHUS, X YCTOMUMBOCTH B BOJHBIX pacTBOpax. bop u anmoMuHuu B GMocucTe-
Max.

17. Daementsl IVA-noarpynnel. OCOOCHHOCTH XHMHUYECKUX CBS3CH YIrIIepOa—yTIIepo/,
CBs3€i yriiepojia ¢ BOJAOPOIOM, a30TOM M KUCIOPOAOM U CBsI3€l KpEMHUS C KUCIOpooM. Brite-
KaIOIIMe M3 CBOWCTB CBA3CH pa3ivyusl B MPHPOJIE OMONOIMMEPOB U CHIIMKATOB KaK BaYKHEHIINX
KJIACCOB MPUPOAHBIX COSAUHEHUHN YIIIepoJa U KPEMHHUS.

XUMHsI HEOPTaHMYECKUX COSAMHEHHUH yriiepoja: YIIIEKUCIIOTO Ta3a U €ro MPOU3BOIHBIX,
KOMIUIEKCHBIX cOeIMHEHUN ¢ C-IOHOPHBIMU JIUTaHIaMH.

Oco6ennoctu cBszeit C—H, C—C, C=0 kak 0CHOBa OMOHEPTeTHKH U KOHCTPYKIIMOHHBIX
poJieil YriieBOIOB U JIMMUIOB B KJIETKE.

3HaueHue COEUHEHMI yriepojia B CelbCKOM Xo3dicTBe. Kpyrosoport yriepona B npu-
pone. TorunBHas 3HEpPreTrka, MOJIUMEPhl KaK TEXHUYECKUE MaTepuaibl ¢ HIMPOKUM CHEKTPOM
CBOWCTB. DKOJIOTHUECKUE ACTIEKTHI XMMUH YTIIEpO/a.

Xumusi OMHapHBIX coequHeHUI KpeMHUs. OCOOCHHOCTH MX TEPMOJAMHAMUKH, HX pPeak-
UM C BOJAOW U KUCIOPOJIOM.

KpemueseM, cuImKaThl U aTrOMOCHIUKATHI KaK MOYBOOOpasyroe MuHepanbl. OcobeH-
HOCTH CTPOEHHsI BOJAOHAOYXAIOMINX, CIOCOOHBIX K HOHHOMY OOMEHY CHIIMKATOB THITA MOHTMO-
pwuIoHHTA. VX 3HaUeHHe 11 TUI0I0POIUs TTOYB.

HaponHo-x03s1iicTBEeHHOE TPUMEHEHUE CHITMKATOB U APYTUX COCAMHEHUI KPEMHUSL.

OcoO6eHHOCTH XUMHM TepMaHusi, 0JIoBa M CBUHIA. IIpuMeHeHne 3THUX 3JE€MEHTOB U UX
COEIMHEHUH. DKOJIOrnyecKast OITaCHOCTh COSIMHEHHUH CBUHIIA.

18. DuemenTsl VA-noarpynnbl. OcoOOEHHOCTH XMMHUYECKHX CBsI3€H a30Ta ¢ BOJOPOJIOM,
YIJIEpOAOM M KHUCIOpoAOM, a (¢ocdopa ¢ kuciaoponoM. PasznuuyHas npupoga BakKHBIX KIJIACCOB
COEZIMHEHUH 3TUX HJIEMEHTOB.

TepmoarHaMuveckass HEYCTOHYUBOCTH OOJBITMHCTBA XMMUYECKUX COSIMHEHHI a30Ta, ee
HNPUYMHBI U IPOSIBIEHUE B XUMHUHU U TIPUPOJIE.

XuMHsI MOJIEKYJSIPHOTO a30Ta, aMMHaKa M €ro TPOU3BOJHBIX, OKCHIOB a30Ta, a30THOM
KHCJIOTHI U €€ COJIEH.

Oco0eHHocTH a30Ta Kak OMoreHHoro snemMeHTa. Crnenuduka XMMHYECKUX CBsI3el a30Ta B
6uomorexynax. BaxkHble a3oTcosepxkaniue OMOMOJIEKYJIbl, UX 3HAU€HHE B JESITEIbHOCTH PaCcTH-
TEJBHBIX ¥ JKUBOTHBIX KIIETOK.

3HayeHue a30Ta Kak 3jeMeHTa nutanus. Kpyropopor a3ora B mpupoje. A30THBIE y100-
PEHHs, DKOJOTHYECKHE aCTIEKTHI HX TIPUMEHEHUSI.

Oco6eHHOCTH TePMOJIUHAMUYECKON YCTOWYMBOCTH Pa3iIMUHBIX coelnHeHHui (ocdopa B
3eMHBIX YCIIOBHSX. VIX IPUYMHBI U POSIBIICHHUS B XUMUH U TTPUPOJIE.

Xumus oprodochopHoi KUCIOTH U ee conell. KonaencupoBanubie GpochopHbie KUCTO-
TBI U IX COJIH.

OcobGennoctu ocdopa kak OroreHHoro sneMeHTa. Crenuduka MOBEACHUS U 3HAUCHUE
coenuHeHUH ocdopa B Onocucremax. Baxxasie Onomosiekynsl, coaepxamiue hochop.

3nauenue gocdopa kak anemenTa nuranus. KpyroBopot docdopa B npupoze.
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19. Daementsl VIA-moarpynnel. CriocoOHOCTH KHCIOpOAa 0Opa30BbIBATH IMPOYHBIE
CBSI3U C YyIJIepoaoM, kpemHueM, dochopoM, cepoir. MHOTOOOpa3ne u M3MEHYMBOCTh CBOMCTB
CBSA3€H KMCIIOPO/A C YIVIEPOJIOM U BOAOPOJIOM.

MonexyssipHbIA KUCIOPOJ KaK OKHCIUTENb. TepMOJUHAMUYECKas yCTOMUYMBOCTh U pac-
IPOCTPAHEHHOCTh KUCIOPOJHBIX COeAMHEHUH. OKCHIIbI, KUCIOPOIHBIE KHCIOTHI, aM(oTepHbIe
COEJMHEHUs, OCHOBaHMS, COJIM KHUCIOPOJHBIX KUCJIOT KaK Ba)KHEHIIME KJIACChl COEIMHEHMM.
Pasznoo6pasue ux crpoenus. [lepokcua Bogopoaa u Apyrue nepoKCubl.

MonexkyssipHbli KUCIOpoJl B OMosHepreTuke. Ponb (yHKIMOHAIBHBIX KUCIOPOACOIEP-
JKAIIUX TPYII B OMOMOJIEKYIaxX. JKOJIOTHIeCcKasi poiib KUCIOPO/Ia U 030HA aTMOC(EPEHI.

OcobeHHOCTH XUMHUYECKUX cBsA3el cephl. IIpouHoCTh CBsI3ell cepbl ¢ KMCIOPOJOM M BO-
JIOPOJIOM.

TepmoauHaMuyeckass yCTOWYMBOCTh OMHAPHBIX COEAMHEHUH CEepbl, UX PEAKIMU THUAPO-
mu3a. CoeIMHEHUs Cephl C BOJOPOAOM U KuciaopoaoMm. CepHast kuciota, cyiabdarsl. CepHUCTHIN
ra3, CEpHUCTas KUCIO0Ta, CyabGUThL. CepoBOAOPOA U MOIUCYIb(haHbI.

Cepa kak OnoreHHblil 35ieMeHT. [IpumeHeHue cynbpaToB U APYTrUX COECAUHEHUN CEpPbI B
CEJIbCKOM XO03s1iicTBE. DKOJIOrNYecKasi OacCHOCTh CEPHUCTOrO Ta3a.

20. Duementsl VIIA-noarpynmnel. 3JEKTPOHHOE CTPOCHUE aTOMOB TaJIOTEHOB U 3aKO-
HOMEPHOCTH U3MEHEHHUs CBOWCTB raJlor€HOB B MOJArPYIIIE.

[Tpupona oOpazyeMbIX rajoreHaMu XUMHUYECKUX CBs3eld. CTENeHn OKUCIICHUS TaJOreHOB
B coeIMHEHUsX. [[puunHbl OTCYTCTBUS B IPUPOJIE KOBAJIEHTHBIX COEIMHEHUN I'aJIOT€HOB.

OcobeHHOCTH CBsI3€i, TEPMOJUHAMUKHA U CTPOSHHSI KOBAJICHTHBIX COCAMHEHUH (ropa.
Cucremaruka KOBaJICHTHBIX coeinHeHHH (ropa. DdTopoBoaopos, GpropoBogopoaHas (MIaBUKO-
Basl) KUCJIOTA.

OcobeHHoCTH CBsi3eH, TEPMOAMHAMUKU M CTPOCHMSI KOBAJICHTHBIX COEIMHEHUN XJIopa B
CpaBHEHHUU C COeTMHEHUAMH (Topa. XJIOPOBOIOPOI, XJIOPOBOAOpOaHAs (cotisiHas ) kucioTta. Co-
€/IMHEHUS C TIOJIOKUTEIbHBIMU CTETIEHMHU OKUCIIEHUS XJI0pa, UX XUMUYECKHUE CBOMCTBA.

OcobeHHocTH XJIOpa Kak OMOT€HHOT 0 JIeMeHTa. Polib Xji0pa B KJIETKe, ero KpyroBopoT B
pUpojie, MPUMEHEHHE ero COSAUMHEHHUH B celIbcKoM Xo3saicTBe. dTop kak 6HOIOrnYecku Heoo-
XOJIUMBIH 3JIEMEHT U KaK 3JIEMEHT-3arpsI3HUTEIb OKPYKAIOIIEH CpeIbl.

21. Daementsl VIIIA-moarpynmel. DIeKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJIHBIX Ta-
30B U OCOOEHHOCTH MX XUMUYECKUX U (hr3nueckux cBocTB. CoeMHEeHNs 6J1aropoIHBIX T'a30B.

22. Ilepexoanble MeTa/lIbl. 3aBHCHUMOCTh CBONCTB IMEPEXOJHBIX METAUIOB OT 3JIEK-
TPOHHBIX CTPYKTYp S-, p-, d- u f-momypoBHeii atToMoB. OCOOCHHOCTH aTOMHBIX XapaKTEpUCTUK -
u f-MeranioB, oTaMyaroNnie X OT S-METaJIIOB.

dusnyeckue CBOMCTBA MEPEXOJHBIX METAIJIOB M NPUUYMHBI MX pa3zHooOpasus. Oouue
XuMH4Yeckue ocobeHHocTH d-meTamnoB. PazHooOpasme cTerneHeil OKHUCICHHUS, YCTONYUBBIX HPH
OOBIUHBIX ycI0BUAX. COEMHEHMS C BHICIIMMHU M HU3IIUMH CTEHEHSIMHU OKUCIEHUS. DIEKTPOXH-
MHUYECKUE CUCTEMBI U3 METAIIJIOB U UX COEMHEHHH.

Beicime oxcuipl 30-MeTauioB M MX MPOM3BOIHBIC: KHCIOTHI, TMOJMKUCIOTHI, COJH.
CX0ZICTBO C COETMHEHUSIMU P-3JIEMEHTOB.

CoemuHeHHUs, CoAepKaIiie aToMbl 30-MeTa/llIOB B HU3MIMX CTEMEHIX OKUcIeHus (+1, +2,
+3); OKCHJIbI, TUAPOKCH/IBI, AKBAKOMIUIEKCHI. VX OKHCIUTEIHbHO-BOCCTAHOBUTENIbHAS YCTOMUH-
BOCTh, CTPOCHHE W KHHETUYECKHE XapaKTEPUCTUKH B CBS3M CO CTPOCHHEM BaJCHTHbBIX d-
MOlypPOBHEN KaTHOHOB.

KoMmriekcHbIe COeIMHeHNUS BYX U TPEX3apsaHbIX KaTnoHOB 3d-MeTamoB. X ycroiuu-
BOCTb B BOJHBIX PAaCTBOPaxX M Pa3iHyus B YCTOMYUBOCTH, CBSI3aHHBIE C 3apsJJOM KaTHOHA U MPHU-
POJION KOMITJIEKCOOOpa3yromiero Juranaa. KoMriekcsl ¢ aMMHOKHCIIOTAMU.

Oco0eHHOCTH XUMHHU BaKHEUIINX OMOTEHHBIX (-METayuloB: BaHAIUs, XpOMa, MapraHIia,
Kenesa, KoOanpTa, HUKENs, MeIU, [IUHKa, MojaubaeHa. VX BaxHeWIIne COeAUHEHMsS: OKCHIBI,
KHCJIOTBI, THIPOKCH/IBI, COJIM, aKBAaKOMIUIEKCHI U p. CTpOEHHE U XMMHUYECKUE CBOICTBA BaX-
HEWINX OMOTE€HHBIX COeqUHEHNIT d-MeTaJUIOB.
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23. JlanTtanouasl M akTHHOMABI. OcobeHHOCTH UX cTpoeHHs. OCHOBHBIE OCOOCHHOCTH

XUMHUYECKUXU (PU3NYECKUX CBOUCTB.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Bun yueOHOI paboTh O06pa3oBaTeIIbHBIC TEXHOJIOTHH
) — BHeKTpoerme MaTepHUAIIbI, UCIIOJIB30BaHUE MYJIbTUMEIUNHBIX CPEJICTB, Pa3-
JTATOYHBINA MaTepHral
BeImonHeHE OMBITOB, 00CYKICHHE M aHAITU3 MX PE3yIbTAaTOB, HAMMCAHHE
JlabopartopHblie pabOTEHI YpaBHEHUH peakIvii, TECTUPOBAHKE, BHITIOJHEHUE IPYIOBBIX ayAUTOPHBIX

3alaHui, UHIUBUIYaIbHbIC TOKIAIbI

CamocTosTenpHas pa60Ta

Hanucanue pedepara, moaroroska qoxiaga
BrimonHeHNe HHANBUAYATBHBIX 3aaHAN (TECTOB)

6. OueHo4yHblIe cpeacTBA TUCHUIIMHBI (MOTYJIs1)
6.1 IIacnopT GoHAA OLIEHOYHBIX CPEICTB MO AMCHUILIINHE

Ko O11eHOYHOE CPEICTBO
No KonTponupyemsie pa3memns! (TeMbI) A . = pel
KOHTPOJIHPYEMOK
H/H JUCHUITIINHBI HAaMMCHOBAHUC KOJI-BO
KOMIIETEHIINH
TecTtoBbIE 3amanus 20

1 OCHOBHBIE IOHATHS U 3aKOHBI XMMHH.

VK-2, OIIK-2, TIK-7

Temsl pedepatoB
Bompocs! ans sk3ameHa
Komn.-opuenT. 3aanue

2 | PactBOpHI.

VK-2, OTIK-2, TIK-7

TecroBrle 3ananus
Tewmsr pedpepaTon
Bompocs! ans sk3ameHa
Komn.-opuenT. 3aanue

3 | PacTBOpBI 2IEKTPOIUTOB.

YK-2, OIIK-2, T1K-7

TecToBble 3a1aHus
Tewms pedpepaTon
Bomnpocs! 1i1s1 3x3amMeHa
Komn.-opuenT. 3aanue

4 |I'maponus comneit.

YK-2, OIIK-2, TIK-7

TecToBble 3an1aHus
Tewms pedpepaTon
Bompocs! aiis1 sx3ameHa

5 | KoMIulekcHBIE COeIUHEHNUS.

VK-2, OIIK-2, TIK-7

TecToBble 3a1aHus
Tewms pedpepaTon
Bomnpocs! 1i1s1 3x3amMeHa
Komn.-opuenT. 3aanue

OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHBIC
pCaKkuuu.

VK-2, OTIK-2, TIK-7

TecToBble 3a1aHus
Tewmsl pedeparos
Bomnpocs! a5 3x3aMeHa
Kom11.-opueHT. 3aanue

7 | Xumnyeckas KUHETHKA.

VK-2, OTIK-2, TIK-7

TecToBble 3a1aHus
Tewmsl pedeparos
Bormpocs! aiis1 sx3ameHa
Komr.-opueHT. 3aanue

8 | Xumuueckoe paBHOBECHE.

VK-2, OTIK-2, TIK-7

TecToBBIE 3a1aHUSA
Tewmsl pedeparos
Bormpocs! aiis1 sx3ameHa
Komr.-opueHT. 3aanue

OCHOBBI XUMHYECKOI TEpMOJUHAMU-
KH.

YK-2, OIIK-2, TIK-7

TecroBble 3aganus
Tewmsl pedeparos
Bomnpocs! ajist ax3ameHa
Kowmm.-opueHT. 3aganue

PrAaNBSlrrrodvrororodNRrovERorRrRroNroo 50w
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10

Crtpoenue atoma.

YK-2, OIIK-2, TIK-7

TecToBbIE 3a1aHUSA
Tems1 peepaTon
Bonpocs! ajist ax3ameHa
Komn.-opuent. 3ananue

11

[Teprnoandeckasi cucTeMa JIeMEHTOB
.. MeHnneneena.

YK-2, OIIK-2, TIK-7

TecrtoBbie 3agaHUA
Temsr peepaTon
Bonpocs! ajist ax3ameHa
Komn.-opuenT. 3ananue

12

XUMHYECKas CBS3b.

YK-2, OIIK-2, TIK-7

TecrtoBbie 3agaHuA
Temnr peepaTon
Bonpocs! ajist ax3ameHa
Komn.-opuenT. 3ananue

13

Xumus anemeHToB. Bonopoa.

YK-2, OIIK-2, TIK-7

Tecrosele 3ananus
Temsr peepaTon
Bormpocs! aiis1 sx3ameHa
Komn.-opuenT. 3aanue

14

OnemeHTsI [A-oATpyHIIEL

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewms pedpepaTon
Bormpocs! aiis1 sx3ameHa
Komn.-opuenT. 3aanue

15

Onementsl || A- moarpymiesr.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsr pedpepaTon
Bormpocs! aiis1 sx3ameHa
Kowmr.-opueHT. 3aganue

16

Onements! | A-ioarpymmst.

YK-2, OIIK-2, TIK-7

TecToBble 3anaHus
Tewmsl pedpeparos
Bormpocs! aiis sx3ameHa
Komn.-opueHT. 3a1anue

17

Onementsl [VA-noarpynns.

YK-2, OIIK-2, IIK-7

TecToBBIE 3a1aHUA
Temsl pedpeparos
Bormpocs! aiis1 sx3ameHa
Komn.-opueHT. 3a1anue

18

OnemeHnTsl VA-TIOATPYIIIHI.

YK-2, OIIK-2, T1K-7

TecToBbIe 3aMaHus
Tewmsl pedeparos
Bormpocsl 1t 9K3ameHa

19

Onementsl VIA-nnoarpynns.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparos
Bormpocs! aiis1 sx3amena
Komn.-opueHT. 3a1anue

20

Onementsl VIIA-noarpynmnsl.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Temsl pedpeparos
Bormpocs! aiis1 sx3ameHa
Komn.-opuenT. 3a1anue

21

Onementsl VIIIA -nmoarpynmnsl.

YK-2, OIIK-2, TIK-7

TecroBble 3aganus
Temsl pedpeparos
Bomnpock! aiist 3x3amMeHa
Kowmr.-opueHT. 3aganue

22

ITepexoHbie METAIIBI.

VK-2, OTIK-2, TIK-7

TecTtoBbIe 3amaHns
Temsl pedpeparos
Bompocsr aiist sx3aMeHa
Kowmm.-opueHT. 3aanue

23

HaHTaHOI/I}IBI 1 aKTUHOUBI.

VK-2, OTIK-2, TIK-7

TectoBbie 3a1aHnA
Tewmsl pedpeparos
Bormpocs! ans sk3ameHa
Kowmn.-opueHr. 3aganue

PN RN RORNRORNMNNNNOORNNNRNNNNRRNNRORNDRARORNORGIRANMNGIRr,OSIRARO
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6.2 IlepeyeHb BOMPOCOB JIsl IK3aMEHa

1. OcHOBHBIE NOHATHSA M 3aK0oHBI xuMmuu. YK-2, OIIK-2, ITK-7

2. PacTBOpHI Kak CMeCH MOHHO- M MOJEKYJsIpHO-AucnepcHoro yposus. YK-2, OIIK-2,
[1K-7

3. Uneanbubie u Heuaeanbubie pactBopel. YK-2, OIIK-2, TTK-7

4. CniocoOsb1 BeIpaxkeHus koHneHTpanuii Y K-2, OTIK-2, ITK-7

5. PactBops! anektponutos. YK-2, OIIK-2, T1K-7

6.Tumbl cunbHBIX AnekTpoauToBYK-2, OIIK-2, TTK-7

7. I'maparauust MOHOB. DHeprus ruipatanuu. [lepBuuHas u BTOpHYHAs THIpaTHBIE 000-
nouku. Kpucrammorunparer. YK-2, OIIK-2, TTK-7

8. AKTHBHOCTB, KO3(pdHuIMEeHTH akTUBHOCTH. [IpomsBenenue pactBopumocTYK-2,
OIIK-2, TIK-7

9. Tumsl cnabbIX MEKTPOIUTOB. KOHCTAaHTHI M CTENEHU AUCCOLMAIMU CIAOBIX AIIEKTPO-
autoB. YK-2, OIIK-2, TIK-7

10. Bona kak cnaOplif 351eKTpoauT. BogopoaHslil 1 rupOKCUIbHBIN 1T0Ka3aTeIN PacTBO-
poB. CriocoObI u3mMepenus BogopoaHoro mokasarens. YK-2, OIIK-2, [TK-7

11.KucnotHo-ocHOBHEIE cBOMicTBa BeniecTB. YK-2, OIIK-2, ITK-7

12.bydepnsie pactBopsl. YK-2, OIIK-2, ITK-7

13.I'mpposms coneit. YK-2, OIIK-2, I[TK-7

14. Tunbl ruAPOIU3a, KOHCTAHTHI M CTeNeHH ruipoiusa coneit. YK-2, OIIK-2, I[TK-7

15. KoMmIiekcHble COeAMHEHHs: COCTaB U CTPOCHUE KOMIUIEKCHBIX coeanHeHui. Koop-
nuHaioHHas teopus Bepuepa. YK-2, OIIK-2, TIK-7

16. Xumuueckas CBsA3b B KOMIUIEKCHBIX COEJUHEHUAX. Teopus KOOpAMHAIMOHHON XUMU-
YECKOM CBS3U: METOJ BAJICHTHBIX CBsI3€H, Teopus Kpuctauinueckoro nois. YK-2, OIIK-2, I[TK-7

17. Iuccouunanus u yCTOMUYMBOCTh KOMILTEKCHBIX coequHenuil. YK-2, OIIK-2, TTK-7

18. HomeHnknaTypa komiuiekcHbIX coennnenuit. YK-2, OIIK-2, TTIK-7

19. 3HayeHne KOMIUIEKCHBIX COeTUHEHUH. XI0popHILI, TeMUH, (EPMEHTHI - PUPOTHBIE
KoMInIekcHbIe coequHenns. YK-2, OIIK-2, IIK-7

20. OxucnurensHO-BOCCTaHOBUTENbHBIE peakiu. YK-2, OIIK-2, [TK-7

21. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE (JIEKTPOJIHBIE) MOTEHIMAIBL. 3aBUCUMOCTD I10-
TEHIMaja OT aKTUBHOCTEH MOTEHLMANI-ONpeeNomuXx BemecTB. YpaBHenue Hepuera. YK-2,
OIIK-2, [TIK-7

22.  OmnpeneneHue  HampaBleHUsT W TJIyOMHBI  TPOTEKAHUS  OKUCIIUTENIBHO-
BOCCTAHOBUTENIbHBIX PEAKIMHU C TOMOIIbIO OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIMAJIOB.
YK-2, OIIK-2, TIK-7

23. Kunernka xumudeckux peakiuii. [loHsTHe 0 ckopocTn XuMHUYecKon peakiun. Mc-
TUHHAs (MTHOBEHHAas) ckopocTh peakuuu. YK-2, OITK-2, TTK-7

24. OcHOBHBIE (paKTOpHI, BAUSIONINE Ha cKopocTh peakuuu. YK-2, OIIK-2, [TK-7

25. 3aKOH JIEHCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XMMMUYECKON KMHETUKH JUIS DJIEMEH-
tapHoi ctanuu. Koncranra ckopoctu peakuuu. YK-2, OIIK-2, TTIK-7

26. Katanu3 u QepmeHThl. MeTOABl PEryaupoBaHUs CKOPOCTH XUMHUYECKOW PEeaKIHH.
YK-2, OIIK-2, TIK-7

27. XuMHUYECKOE paBHOBECHE KaK pe3yJbTaT CaMONPOU3BOJIBHOTO MPOTEKAHUs 0OpaTh-
Mot peakiuu. [Iporonutraeckoe paBaoBecue. YK-2, OIIK-2, TTIK-7

28. 3akoH aeiicTByronmx macc. Koncranra pasaosecus. YK-2, OIIK-2, ITK-7

29. CmMenieHre paBHOBECHS IPU W3MEHEHWH KOHIEHTpALWU, TEMIEpaTyphl U JAaBJICHUS.
[Tpunamun Jlelllatense. YK-2, OIIK-2, ITIK-7

30. OcHoBbl xumuyeckoi TepmoanHamuku. YK-2, OIIK-2, TIK-7

31. DHranbnus Kak GyHKIMSA COCTOSAHUS BemecTBa. 3akoH ['ecca. YK-2, OIIK-2, TIK-7

32. Durponus. YK-2, OIIK-2, T[TK-7

33. Crpoenue atoma. YK-2, OIIK-2, T1K-7
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34. OcHOBHbIE NPUHLMUIBI KBAHTOBOM TEOPHUHM CTPOEHUS BEILIECTBA: MPEJCTABICHUS O
KOPITYCKYJISIPHO-BOJTHOBOM  JIyaJlU3M€ SIBJIEHUI MHUKPOMHUpA, NPHUHLUIE HEONPEIEeICHHOCTH,
ypaBuenunu Llpenunrepa, BoaHOBOM (yHKIMH, aToMHOM opOuTanu. YK-2, OIIK-2, TTK-7

35. KBaHTOBBIE UMCIa: T1aBHOE, OPOUTATIBHOE, MATHUTHOE U CIMHOBOE. DHEPreTUYECKHe
ypoBHU U nnogyposau atoma. YK-2, OIIK-2, TIK-7

36. IIpuHUMIIBI 3alOJIHEHUs JEKTPOHHBIX OpOMTaneld aToMa B OCHOBHOM COCTOSIHUU:
npunuun [laynu, npaBuno Xyuna. YK-2, OIIK-2, [IK-7

37. Ilepunonuueckas cucrema 3nementoB [I.1. Menaeneesa. YK-2, OIIK-2, ITK-7

38. CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHLIMAJ MOHU3ALUH, CPOACTBO K JIEKTPOHY, JIEK-
TPOOTPHUIATENBHOCTD, paanychl Ban-nep-Baansca). YK-2, OIIK-2, T1K-7

39. O0mue XMMUYECKHE CBOMCTBA 3JEMEHTOB M NEPUOAMYECKUNA XapaKTep UX HW3MEHe-
Hus. YK-2, OIIK-2, TIK-7

40. Peakiuonnas cnocoOHocts Beniects. YK-2, OIIK-2, T1IK-7

41. Xumunueckas cBsa3b. YK-2, OIIK-2, ITIK-7

42. MeToJ1 BAJIGHTHBIX CBS3€H U 0COOCHHOCTH HMCIIOJIB3YEMOM B HEM BOJHOBOH (DyHKIINH,
c- u n-cBs3u. YK-2, OIIK-2, I[IK-7

43. Tunel THOpUAM3aIMKA ATOMHBIX opOHTaneil u reomerpus moiekyn. YK-2, OIIK-2,
[1K-7

44. Metoa MOJIEKYJISIPHBIX OpOUTaIeil. ¥ 0OCOOEHHOCTH HCIOJb3yeMON B HEM BOJHOBOM
dbyukun. YK-2, OIIK-2, TIK-7

45. Ctpoenue BelecTBa B KOHACHCHpoBaHHOM coctosann. YK-2, OIIK-2, [TK-7

46. Xumus >neMeHTOBrpymnn nepuoanyeckoit cuctemsl. YK-2, OINIK-2, ITK-7

47. Bomopon. CBoeoOpa3ue CTpOCHHS aroma BOJOpOJAa, (U3MYECKHX M XUMHUYCCKUX
cBOMCTB 3TOrO0 31eMenTa. YK-2, OIIK-2, ITIK-7

48. Bona, reoMeTpust U CBOMCTBA €€ MOJeKyJbl. CTpyKTypa JibJla U KUJIKON BOJBI. XHU-
MHYECKHE CBOMCTBA BOJIbl. Boma kak pactBoputens u aurana. YK-2, OIIK-2, TTK-7

49, DKoJIOrMYeCcKre acIeKThl Bogononb3oBanusa. YK-2, OIIK-2, ITIK-7

50. Dnementsl [A-nonrpymnmel. YK-2, OIIK-2, ITK-7

51. XuMudeckne CBOMCTBA MIEIOYHBIX MeTauioB. Llenoynbie MeTamibl Kak BOCCTAHOBH-
tenu. VX crocoOHOCTh 00pa3oBbIBaTh OMHAPHBIE COETMHEHUS MyTeM CHUHTe3a U3 MPOCTHIX Be-
mectB. YK-2, OIIK-2, ITK-7

52. DnemenTtsl IIA-noarpynnst. YK-2, OIIK-2, TIK-7

53. ®u3nyeckue U XMMHUUECKHUE CBOMCTBA MeTajlinyeckoro 6epuius. bunapusie coenn-
HEHMs, oOpa3zyeMble OepuiuIneM, UX CTPOCHHME M XUMHUYecKue cBoicTBa. OKCUA, THAPOKCUT U
axBakomiuiekc [Be(OH2)4]2+, ux amdorepHocTs. KomiekcHbie coenquaenus oepmnmmsa. YK-2,
OIIK-2, TIK-7

54. ®usnueckue U XMMUYECKHE CBOMCTBA MAarHus M KaJbliUs, UX BOCCTAHOBUTEIbHbBIE
cBoiicTBa. TepMonuHamMuka 0Opa30BaHUS OMHAPHBIX COCIUHEHWH MarHus W KaJbLUs MyTeM
cuHTe3a u3 anemenToB. YK-2, OIIK-2, TIK-7

55. Mg2+ u Ca2+ B xuBoii kierke. Ponp maraus B xyopoduiuie. Katnonsl Maraust u
KaJbus B (PEPMEHTATUBHBIX PEAKIMX, UX PEryasaTuBHbIE ponu B kieTke. YK-2, OIIK-2, ITK-7

56. Dnementsl IH1A-noarpynmer. YK-2, OIIK-2, TTK-7

57. OTnuuue 3NEeKTPOHHOTO CTPOEHHUS aTOMOB OOpa U aJlOMUHUSL OT CTPOCHHS JAPYTUX
3JIEMEHTOB NOArpynIbl. [Ipeobiiaganrue KOBaJIEGHTHOTO XapaKTepa CBs3ei B cOeTMHEHUAX Oopa U
JIBOMCTBEHHBIN MOHHO-KOBaJIEHTHBIN Xapakrep cBs3elt amomunus. YK-2, OIIK-2, TTK-7

58. ®usnueckrue U XMMHYECKHE CBOMCTBA 3neMeHTHOro 6opa. TepmoauHamuka o6paso-
BaHUsl OMHApHBIX COeTUHEHUI Oopa, UX CTPOCHHE U XMMHUYecKue cBoicTBa. Kucnmoponnsie co-
eAMHEeHUs 0opa: OKCHJI, OOpHAs KMCIIOTA, MOIUKUCIOTHI Oopa, ux comu. YK-2, OIIK-2, TTK-7

59. ®usndueckye U XUMHYECKHE CBOMCTBA METAJUINYECKOro anroMuHUSI. OKCUIBI U T'HI-
POKCHIBI AJTIOMHHHUSA, pa3HOOOpa3ue UX CTPOEHUs, aM(POTEPHOCTh 3TUX COEAMHEHHH, peaKiuu
ux B3auMHoro npespamenus. YK-2, OIIK-2, TTK-7

60. Onementsl IVA-noarpynnsl. YK-2, OIIK-2, ITK-7
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61. OcoOCHHOCTH XMMHUYECKUX CBSI3€H YIIIEpOJI—yTIIepoJl, CBSA3CH yriepoaa ¢ BOAOPO-
JIOM, a30TOM U KHCJIOPOJIOM M CBsi3eil KpeMHus ¢ kuciopogaom. YK-2, OIIK-2, ITK-7

62. XuMus HEOPraHUYECKUX COCIMHEHUM YIIIepoJia: YIIIEKUCIOro ra3a u ero mpous3Bo/-
HBIX, KOMIUIEKCHBIX coenHeHnit ¢ C-nonopupiMu urangamu. Y K-2, OIIK-2, TTK-7

63. Xumust OMHApHBIX coenuHeHUN KpeMHUs. OCOOCHHOCTH MX TEPMOAWHAMHKH, UX pe-
akmuu ¢ Bojou u kuciaopoaom. YK-2, OINK-2, TTK-7

64. HapoaHo-x035iiCTBEHHOE TPUMEHEHUE CUJIMKATOB U JIPYTrUX COCAMHEHUN KPEMHHUS.
YK-2, OIIK-2, I[IK-7

65. OcoOeHHOCTH XUMUHU Te€pMaHus, 0J0Ba U CBUHLA. [[pruMeHeHne 3TUX 3JIEMEHTOB U UX
coeIMHEHMI. DKOJIOrnuecKas OacHOCTh coenuHenui ceuana. YK-2, OIIK-2, ITIK-7

66. Dnementsl VA-noarpynnsl. YK-2, OIIK-2, I[IK-7

67. Oco0eHHOCTH XUMHUYECKHX CBSI3eH a30Ta ¢ BOJOPOJIOM, YIJIEPOJIOM U KHCIOPOAOM, a
dochopa ¢ kucnopogom. Paznuynas npupona BaKHBIX KJIACCOB COCTUHEHUN ITHX HJIEMEHTOB.
YK-2, OIIK-2, I[IK-7

68. XuMusi MOJEKYISIPHOTO a30Ta, aMMHAKa M €ro MPOU3BOAHBIX, OKCHUIOB a30Ta, a30T-
HOM KHUCJIOTBI U €€ cojiei. 3HaueHHe a30Ta Kak »jaeMeHTa nutanus. YK-2, OIIK-2, T1K-7

69. Xumus oprodocdopHoii kuciotsl u ee coneil. KongencupoBanusie ¢pochopHbie KHc-
710THI 1 uX cond. YK-2, OIIK-2, ITK-7

70. Ocobennoctu gochopa kak OnoreHHoro emenrta. Crenuduka MOBEICHUS U 3HAYC-
Hue coequHeHuil pocdopa B 6uocucremax. Baxkubie 6nomonexymsl, coaepxamue hocdop. 3Ha-
yenue pochopa xak snemenrta nuranus. Kpyrosopot docdopa B npupozae. YK-2, OIIK-2, I1K-7

71. TexHOJIOTUYECKH KOHTPOJIb COOTBETCTBHS KauecTBa MPOU3BOJMMON MPOAYKIHHU U
yciyr ycraHoBiieHHbIM HopMam Y K-2, OITK-2, ITK-7.

72. Dnementsl VIA-noarpymmbsl MojekyaspHbIA KHUCIOPOA KaK OKUCIUTENb. TepMonau-
HaMHYeCKasi YCTOMYMBOCTh M PACIPOCTPAHEHHOCTb KHCIOPOAHbBIX coeaunennii. YK-2, OIIK-2,
[TK-7

73. Oxcupl, KACIOPOTHBIC KHCIOTHI, aM(pOTEpHBIE COSAMHCHHSI, OCHOBAHHUS, COJIU KHC-
JIOPOJIHBIX KUCIIOT KaK BaKHEHUIIINE KJIacChl coeiMHeHni. PazHooOpasue ux crpoenus. [Tepokcun
Boziopoaa u apyrue nepokcuasl. YK-2, OIIK-2, TTIK-7

74. MonekynsapHbIid KUCIOPOJ B OuodHepreTrke. Poib (PyHKIIMOHANBHBIX KHUCIOPOJICO-
JIepKAIUX TPYII B OMOMOJIEKYJIax. DKOJIOTHYECKask pojib KUCIOpoia U 030Ha atMocheprl. YK-
2, OIIK-2, TIK-7

75. CoenuHeHHs cepbl ¢ BOJIOPOJIOM U KuciopogoMm. CepHas kuciora, cynbdatel. Cep-
HUCTBIN Ta3, cepHUCTas KUCIOTa, cyabputsl. CepoBogopoa u nonucyibdansl. YK-2, OIIK-2,
[TK-7

76. Cepa xak OnoreHHbIN dmmeMeHT. [IpuMenenune cyab(haToB U IPYrUX COSAUHEHUN CEPbI
B CEJILCKOM XO035MCTBE. DKOJIOTrHYecKas OnacHOCTh cepHuctoro raza. YK-2, OIIK-2, TTIK-7

77. TlpaBuna TeXHUKU OE30MACHOCTH, MPOM3BOACTBEHHON CaHUTApHHM, MOKApHOU Oe3-
OTIAaCHOCTH M OXPaHbI TPYJa; U3MEPECHHS U OIICHUBAHUS MapaMETPOB MPOU3BOJICTBEHHOTO MHUK-
pOKJIMMATa, YPOBHsSI 3albICHHOCTH W 3ara30BaHHOCTH, IIyMa, ¥ BUOpAIMHU, OCBEIICHHOCTH pPa-
o6ounx mectYK-2, OIIK-2, TTIK-7.

78. Dnementsl VIIA-noarpymmbel. OcCOOEHHOCTH CBS3€H, TEPMOJUHAMUKHU U CTPOCHUS KO-
BAJICHTHBIX coeMMHEHUH (propa. CucTemMaTHKa KOBaJEHTHBIX coeMuHEHHH (ropa. DTOpoBOI0-
pox, ¢ropoBogopoaHas (muaBukoas) kuciora. YK-2, OIIK-2, TTK-7

79. OCOOCHHOCTH CBS3EH, TEPMOJMHAMHUKHN M CTPOCHHUS KOBAJCHTHBIX COSJIMHEHUH XJiopa
B CpPaBHEHHUU C coeluHeHUsMU Propa. XJIOpPOBOAOPOI, XJIOPOBOIOPOAHAS (COMsTHAs) KUCIIOTA.
CoenrHEHNs C MOJ0XKUTENBHBIMU CTENIEHIMU OKHCJICHUS XJI0Opa, UX XUMMHUYecKue cBoiicTa. YK-
2, OIIK-2, TIK-7

80. OcobeHHoCTH XJI0pa Kak OMOreHHOro 3jemMeHTa. Pojb Xjiopa B KIIETKe, €ro KpyroBo-
pOT B MPUPOJE, MPUMEHEHUE €r0 COSIMHEHHUI B CENLCKOM X03sicTBe. DTOp Kak OMOIOTHYECKU

HEOOXOIMMBIN AJIEMEHT M KaK 3JIEMEHT-3arps3HUTENb okpyxatomein cpenbl. YK-2, OTIK-2, TTK-
7
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81. Iouck, xpanenue, 00OpabOTKa M aHANKU3 UH(OPMAIIMU U3 PA3IMYHBIX UCTOUHUKOB H
0a3 JTaHHBIX C HCIOJB30BaHHEM HH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTHH.
I1K-24.

82. Dnementsl VIIIA-noarpymnmer. YK-2, OIIK-2, ITK-7

83. DIEeKTPOHHOE CTPOCHUE ATOMOB OJIATOPOIHBIX Ta30B U OCOOEHHOCTH UX XUMHUYECKUX
u puzmdeckux cBocTB. CoequHenus Oaropoansix razo. YK-2, OIIK-2, TIK-7.

84. Tlepexoaabie MeTaITbl. PU3NYECKUE CBOKWCTBA MEPEXOIHBIX METAIIOB M MIPUYHHBI X
pasHooOpazus. O6mme xumMudeckre ocodennoctu d-meramios. YK-2, OIIK-2, ITK-7

85. MeToinka IpOBEICHHS MCCIICIOBAHMS U aHATN3a Pe3y/IbTaTOB dKCIIepuMeHTOB. YK-
2, OIIK-2, IIK-7.

86. Boiciiue okcubl 3d-METaIOB U UX TMPOU3BOHBIC: KUCIOTHI, MOJTUKHCIOTHI, COJIH.
CxoacTBO ¢ coequHeHusMHu p-dneMmenToB. YK-2, OIIK-2, ITK-7

87. OcOOCHHOCTH XMMHUHM BaXKHEHIINX OMOreHHBIX O-METaIOB: BaHaAWs, XpoMa, Map-
raHIia, Jkejesa, KoOanbTa, HUKEIA, MEIH, IIMHKA, MOIHOACHA. VX BaKHEHIIME COCTMHCHUS: OK-
CHUJIbI, KCJIOTHI, TUAPOKCHIBI, COJIU, akBaKoMIUIeKCHI u 1ip. YK-2, OIIK-2, I[TK-7

88. CTpoeHrne W XUMHYECKHE CBOMCTBA BaKHEHINMX OMOrE€HHBIX coeauHeHui d-
MeTamioB. YK-2, OIIK-2, I1IK-7

89. Jlantanousl u akTuHOMIBI. OcoOenHocTu ux crpoenus. YK-2, OIIK-2, I[TK-7

90. CriocoOHOCTH K caMoopraHu3anuu u camooopazopannio. YK-2, OIIK-2, ITK-7

6.3. llIka;1a OLIECHOYHBIX CPEACTB

YpoBHU OCBOEHUS
KOMITETEHIINH

OLeHOoYHbIE CpencTBa

Kpurepuu oneHuBanus
PHTED B (kK011-BO OAIIITIOR)

3HaeT

- TIOJIHO TEOPETUYECKUN MaTepuall, KOTOPbI yMeeT

COOTHECTH C BO3MOXHOCTSIMH NPAKTHYECKOTO IPH-

MEHEHUS;

OCHOBBI CAMOOPTaHU3AIMH U caMO00OPa30BaHHUS;

METOAMKY NPOBEACHUS UCCIICAOBaHNS U aHAIIU3 pe-

3yJITAaTOB 3KCIIEPUMEHTOB.

ymeeT

- OCYIIECTBISTh TEXHOJIOIHYECKHI KOHTPOIIb COOT-

BETCTBHUS KAUECTBA MIPOM3BOJUMOMN MPOAYKIIMH U

YCIIYT YCTaHOBJICHHBIM HOpMaM

- TIPOBOJIUTH UCCIIEIOBAHUS 110 33/IaHHON METOJIMKE

Y aHAIM3UPOBATh PE3YNIbTaThl SKCIIEPUMEHTOB

- UHTErpUpPOBATH 3HAHUS M3 PasHbIX Pa3JelioB, CO-

ITponBuHYTHII e/IMHSss TOSICHEHUE U 000CHOBAHUE,

(75-100 6anoB) - BBITIOJHATH MPAKTHKO-OPUEHTUPOBAHHBIE U CHTYa-
COTITUIHO» LUOHHBIE 33/1aHUs, pelaTh TUIIOBBIE U Mpodeccro-

HaJIbHO-HAIIPABIICHHBIC 3a/1a4H,

- ObICTpO M 0€30MNOOYHO MPOUILTIOCTPUPOBATH OT-

BET COOCTBEHHBIMHU NPHUMEPAMH,

- BECTH IPEAMETHYIO IUCKYCCHIO;

BJajieeT

- TMpaBWJaM{ TEXHUKH O€30IacCHOCTH, MPOU3BOJI-

CTBEHHOW CaHHUTapHH, MOXKapHOH O€30MacHOCTH U

OXpaHBbl TPyJia; U3MEPEHUs U OI[CHUBAHUS MapaMeT-

pPOB MPOU3BOJICTBEHHOI'O MHUKPOKJIMMATa, YPOBHS

3aMbUICHHOCTH M 3ara30BaHHOCTH, IIymMa, U BUOpa-

I[UH, OCBEIIEHHOCTH Pa00YHX MECT

- TEpPMUHOJIOTUEH U3 pa3IMYHbIX Pa3leioB Kypca,

- cnoco0amMH MBICIUTENFHON EATENbHOCTH (aHAH-

30M, CHHTE30M, CPaBHEHHUEM, 0000IIEHUEM H T.II.),

TecToBble 3a1aHuA

(31-40 6amnos)

Pedepar (9-10 6asmios)
Bomnpocs! k 3k3ameny,
KOMII.-OpUEHTHP. 3a/1aHUs

(35-50 6aytoB)
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- ApryMEHTHUPOBAHHON, TPAMOTHOM, YETKOHN peyblo.

ba3zoserit
(50-74 6amma)
«XOPOIIO»

3HaeT
- TEOPETHYECKUH M MPaKTUYECKUW MaTepuall, HO
JIOITYCKaeT HETOUYHOCTH;

- OCHOBBI CaMOOPTaHU3aIlNN H CaMOOOPa30BaHMUS;

- METOAWKY IPOBEICHHs WCCIEIOBAHUSI M aHalu3
Pe3yIbTaTOB SKCICPUMEHTOB

yMmeeT

- COeIMHSATH 3HAHMS U3 Pa3HBIX Pa3/IeNioB Kypca,

- HaXOJWTh MPABIIbHBIC TPUMEPHI U3 TIPAKTUKH,

- pemaTh TUIOBLIC 33]1a4H;

BJIajJeeT

- TpaBWIAMH TEXHHUKH O€30MMacHOCTH, IMPOWU3BOJ-
CTBCHHOW CaHUTapHH, MOXKapHOH O€30MacHOCTH U
OXpaHbl TPyJa;

- TEPMHHOJIOTHEH W3 Pa3jM4YHBIX Pa3eNioB Kypca,
NIpY HEBEPHOM YIOTPEOJICHUH CaM HCIIPABISET He-
TOYHOCTH,

- BCEM COJIepXXaHHEM, BHUIUT B3aUMOCBS3H, MOXKET
MPOBECTH aHaJW3 M T.J., HO HE BCET/Aa JeNaeT 3TO
CaMOCTOSITETILHO, O€3 MMOMOIIH MPEToAaBaTes,

- CIO0Cc00aMH MBICTUTEIBPHON MeATENHHOCTH (aHATH-
30M, CHHTE30M, CpaBHEHHEM, 00O0OIIeHNEM | T.]11.);

- ApryMEHTHUPOBAHHOW, FPAaMOTHOM, YETKOH PEUblo.

TecToBBIC 3aMaHN

(21-30 6ammoB)

Pedepar (7-8 6amnon)
Bomnpocs! k 3k3aMeny,
KOMII.-OpUCHTHP. 3aTaHH
(22-36 6amnoB)

[Toporossiit
(35-49 6amnos)
«YZAOBJIETBOPHUTEIb-
HO»

3HaeT
MTOBEPXHOCTHO

- TEOPETHUYECKUIl M NPaKTHYECKUN MaTepuas, HO
JIOITYCKAET OIIMOKH;

- OCHOBBI CaMOOPTaHU3aIlil U CaMO0Opa30BaHus;

- METOAMKY IPOBEJCHUs WCCIEIOBAHUS M aHallu3
pe3yIbTaTOB SKCIIEPUMEHTOB

yMeeT

- COCIWHATH 3HAHHWA W3 Pa3HBIX pa3felioB Kypca
TOJIFKO TPU HABOSIIMX BOIPOCAX MPEIO aBaTels,

- C TPYAOM COOTHECTH TEOPETHUECKHUH M MPaKTHUIC-
CKHIA, OITycKasl OIMMOKH B PEIICHHH THUTIOBBIX 3a/1a4
Ha NPUMEHEHHE 3HAHUU B PEaNbHOM MPaKTHYECKOU
JIeSITeJIbHOCTH,

BJaaeeT

- HEJIOCTaTOYHO TPABUIIAMU TEXHHUKH 0€30TMaCHOCTH,
MIPOU3BOICTBEHHON CaHUTApUH, MOXKAPHOU Oe3omac-
HOCTH W OXpaHBI TPYJa; U3MEPEHUS M OICHUBAHUS
MapaMeTpoB TMPOU3BOACTBEHHOTO MHUKPOKINMATA,
YPOBHSI 3albUICHHOCTU M 3ara30BaHHOCTH, IIyMa, U
BHOpAaIH, OCBEIIEHHOCTH Pa00YUX MECT

- HEJOCTAaTOYHO CIoco0aMu MBICIIMTENIBHOH Jes-
TEIBHOCTH  aHaJU30M, CHHTE30M, CpaBHEHHUEM,
00001IeHIEM | T.1.);

- cmaboit apryMeHTaIle, JJOTUKON TP MTOCTPOSHUN
OTBETA.

TecToBble 3a1aHuA

(11-20 6amnos)

Pedepar (5-6 6aoB)
Bomnpocs! k 3k3ameny,
KOMIL.-OpPUEHTHD. 3aJaHUs
(19-23 6amna)

Huzkuit
(momoporoBeIit)
(KOMITETCHITHS
He chopmupoBaHa)
(Menee 35 6amioB)
«HEYJIOBJICTBOPH-
TENBHOY

He 3HaeT

- TEOPETUYECKUI U IPAKTUYECKUNA MaTepuall,

- CyIIHOCTHOM 4acTH Kypca;

He ymeeT

- 0e3 CYIIeCTBEHHBIX OMIHOOK BHICTPAaWBAaTh OTBET,
BBITIOHSTH 3a/IaHUE,

- BBIMIOJHSTH MPAaKTHKO-OPHUEHTHPOBAHHBIE U CHUTYa-

TecroBbie 3anaHus
(0-10 6annoB)
Pedepar (0-4 6anna)
Borpocs! k 3K3aMeHy,

KOMIT.-OPHEHTHUD. 3aJaHUs
(0-20 6ammoB)
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IMOHHBIC 3aJIaHUs, PelIaTh UHTCTPUPOBAHHEIC 33]1a-
49 MpoecCHOHATFHON HAPaBICHHOCTH,

- WUTIOCTPUPOBATh OTBET MPUMEPAMH;

He BJIaJieeT

- TpaBWIAMH TEXHHUKH O€30MMacHOCTH, IIPOWU3BOJ-
CTBCHHOH CaHHWTapHH, IOKapHOW OE30MacCHOCTH H
OXpaHbl TPyJIa; U3MEPEHUS U OIICHUBAHUS NapaMeT-
POB TIPOM3BOJICTBEHHOTO MHKpPOKIMUMATa, YPOBHS
3albUIEHHOCTH ¥ 3ara30BaHHOCTH, IIymMa, W BHOpa-
IIUH, OCBEIICHHOCTH Pa0OYHX MECT

- TEpPMUHOJIOTHEN Kypca,

- CI0c00aMH MBICTUTEIHHON NeATETHHOCTH (aHATH-
30M, CHHTE30M, CpaBHCHHEM, 000OIICHUEM H T.1.);

- TPAMOTHOM, YE€TKON PEYBIO.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE 00ecrieueHre JUCHUIINHbI
(monyJs) «Heopranuueckasi XuMusi»

7.1 YueOHas 1utepatypa

1. YMKJ no mucumruiune «Heopranuwueckas xumus» aBTop TapacoBa C.B., Muuy-
puHCck, 2024,

2. Heoprannveckast xumusi B 24. Yactel. TeopeTnueckue OCHOBBI 5-U31., Tep. U JOIL.
yueOHUK s akanemudeckoro OakamaBpuata. /KuszeB [[.A., Cmapoirua C.H.- [DnexkTpoHHBIM
pecype].- M.: IOpaiit, 2017.-253c.https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

3. Heopranwdeckas xumus B 24. Yacts2. XuMHsI 3IEMEHTOB 5-U31., IIEep. U JIOT. YICOHUK
Uit akajgemuyeckoro Oakanaspuata. /KuszeB . A., Cmapeirun C.H.- [DnekTpoHHsbIil pecypc].-
M.:  [Opaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

4. Capraes II.M. Heopranuueckass xumus: yueobHoe nocodue / Capraes I[1.M. - [Dnek-
TPOHHBIN pecypc].- M.:u3narenscTBo «JIanb» 2013.- 384c.
https://e.lanbook.com/book/369997category pk=43778#authors

7.2 MeTtoanyeckue yKa3aHHsl 10 OCBOEHUIO THCIUTLINHBI

1. Tapacosa C.B., Ky3nenona P.B., lllenkoBaukoBa H.B. Meronnueckoe pykoBoACTBO K
CaMOCTOSITeNIbHO paboTe mo xumun. Pasnen «Heopranunueckas xumusi» / B.®. Tlandwuros, C.B.
Tapacosa, P.B. Ky3unenosa, H.B. IllenkoBHukoBa, 2024.

2. TapacoBa C.B., Ky3unenona P.B., llenkoBuukoBa H.B., MeToauueckoe pyKoBOICTBO K
71a00pAaTOPHBIM 3aHATHUAM U CAMOCTOATEIbHOW paboTe MO0 XUMHHU JUISl CTYAEHTOB arpoOHOMHYE-
ckux By3oB / B.®. [Tanduros, C.B. Tapacosa, P.B. Ky3unenosa, H.B. IllenkoBuukosa, 2024.

3. Tapacora C. B., Ky3uenosa P.B., lllenkopaukoBa H.B. Metoaudeckne yka3aHus 1o
BBIIIOJTHEHUIO TECTOBOTO KOHTPOJS 3HaHWM mo auciumuinHe «Heoprannueckas xumus» /| B.O.
[Tandwuros, C.B. Tapacora, P.B. Ky3unenosa, H.B. IllenkoBaukoBa, 2024.

7.3 Uudopmanmnonnbie U HUPPOBbIE TEXHOJIOTHH
(mporpammHoe odecnieueHune, COBpeMeHHbIe MpodeccuoHalbHbIE 0a3bl
AAHHBIX 1 HH(POPMALMOHHbIE CIIPABOYHbIE CUCTEMbI)

VYyeOHast nucuuIuiMHa (MOAYJb) MpelycMaTpuBaeT OCBOCHHE MH()OPMALIMOHHBIX U IU}-
POBBIX TeXHOJIOTHH. Peanu3anus Hu@poBbIX TEXHOIOTUH B 00pa30BaTeIbHOM IPOCTPAHCTBE SIB-
JSeTC OJTHOW W3 BaXKHEWIMX Iee o0pa3oBaHus, AArOlIeli BO3MOXHOCTh Pa3BHUBATh KOHKY-
PEHTOCIOCOOHBIE KauecTBa 0OyUYarOIUXCsl KaK OyIyHIMX BBICOKOKBATM(UIIMPOBAHHBIX CIIEIHa-
JHMCTOB.
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https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors

[{udpoBsie TEXHOJIOTHH MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()()EKTUBHOTO PEIICHUS
3a1a4 Ipo(eCcCHOHATBHOTO, COLUATBFHOTO, JINYHOCTHOTO XapaKTepa ¢ MCHOIb30BaHUEM Pa3IIHy-
HBIX BHJIOB KOMMYHUKAIMOHHBIX TEXHOJIOTHMH. OcBoeHHE HHU(PPOBBIX TEXHOJOTHH B paMKax
JAHHOW IMCIUIUIMHBI (MOJAYJS) OPUEHTUPOBAHO HA CIHOCOOHOCTH 0E30MAaCHO M HaJUIEKAIIUM
00pa3oM moJy4arhb JOCTYII, YIIPABIATh, MHTETPUPOBATh, OOMEHUBATHCS, OLICHUBATH U CO3/1aBaTh
MH()OPMAIIHIO ¢ TOMOIIBIO NH(POBBIX YCTPOICTB U CeTeBBIX TexHoyoruid. @opmupoBanue nud-
POBOIl KOMIIETEHTHOCTH MpeArnonaraeT paboTy C JaHHBIMU, BJaJ€HHE WHCTPYMEHTaMH JUIs
KOMMYHUKAIHH.

7.3.1 DJIeKTPOHHO-0UOJINOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Ne 6/u (CereBast 271eKTpOHHAs OMOIHOTEKA)

2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
1o 00eCleYeHHI0 JI0CTYIa K MeKTpoHHBIM HHpopMamonHbM pecypcam GI'BHY ITHCXb ue-
pe3 tepmunan ynanennoro nocryna (TY ] ®T'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas OubnmoreyHas cucreMa «HarumonaneHeli 1 poBoit pecypc «PyKoHT»:
Komnekmuu «ba3ossiit MmaccuB» U «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT IO MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnextponHoe m3aarensctso FOPAUTy (https://urait.ru/) (10roop Ha oka3anue
YCIIYT 10 TIPEOCTaBICHUIO JOCTYyIa K oOpa3oBarenbHO# miatdhopme OO0 «DIEKTPOHHOE U3/1a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOaHOTeUHast cuctemMa «Bepuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE HUCITOIb30BaHuE MTpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza ngannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u npenocrasnenuun noctyna k oobektam HOb ot 01.08.2018
Ne 101/HDB/4712)

7. CornamieHue o COTpyIHUYECTBE M0 OKa3aHUI0 OMOIMOTEYHO-MH()OPMAIIMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIYT MOJIb30BATEISIM YHUBEPCHTETA U3 YHCIIa MHBAIUIOB 110 3PEHUIO, CI1a00-
BUJSIINX, WUHBATUAOB APYTUX KAaTeTOPUN C OTpaHUYEHHBIM JOCTYNOM K WH(OpMAILUU, U,
UMEIOIINX TPYAHOCTU ¢ uTeHueM ruiockonedyatHoro Tekcta TOI'BYK «TamboBckas obmactHas
yHUBepcalibHas HayuHas OouOimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
eHne o cotTpyaHudectse ot 16.09.2021 Ne 6/n)

7.3.2 UndopManuoHHbIe CIPABOYHbIE CHCTEMBI
1. CnpaBounast npaBoBast cucrema Koncynprantlliroc (IoroBop MOCTaBKH, aianTaluy U
compoBOXIeHuUs IK3eMIUsIpoB cucteM Koncynbrantlntoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (morosop Ha ycmy-
ru 1o conpoBoxeHuo oT 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHHbIe NPodeccHOHATbHbIE 0a3bI JAHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpammbl «Pocmerony (oroBop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix Hayunoii snextponnoit 6ubimorexkn eLIBRARY.RU — poccuiickuii un-
(dbopMalMOHHO-aHAIMTUYECKHUM MOpTai B 00JIaCTH HAYKH, TEXHOJIOTMH, MEAUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpoiTele JaHHble @exepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

5. IIpodeccunonansHas 6a3a ganubix. Karamor 'OCTos http://gostbase.ru/.

6. [IpodeccuonanpHas 6a3a manabix. ®I'BY denepanbHplii HHCTUTYT MPOMBIIIIICHHON
cooctBenHoctH http://wwwl.fips.ru/wps/portal/IPS_Ru.
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru

7. Ilpodeccronanphas 6a3za JaHHBIX. DJIEKTPOHHBIH (DOHI MPaBOBON M HOPMATHBHO-
TEXHUYECKO# mokymeHTanuu http://docs.cntd.ru/

7.3.4 JIulleH3MOHHOE M CBOOOTHO PacnpocTpaHsieMoe MPOrpaMMHOe
odecrevyeHne, B TOM YHCJIe 0TE€YeCTBEHHOTO MPON3BOACTBA

Ccpuika Ha
HoctynHocTh Enunslit peectp PexBuzuthl
No|  Hammenosamue PazpaboTunk I10 (JTMeH3MOHHOE, POCCHHCKHIX MIOJTBEPIKIAIOILETO
- (npaBooOIagaTeNp) CBOOO/IHO IporpamMm JIOKyMeHTa
pacnpoctpansiemoe) | st O9BM u B[ (mpu HANMUYUN)
(Tipu HATTHYWH)
Microsoft Microsoft JIuuensus ot 04.06.2015

1 | Windows, Cornoration JIuiieH3UOHHOE - Ne 65291651 cpok neit-
Office Professional P CTBHS: OECCPOYHO
AHTUBHpYCHOE CyOnuieH3nOHHBIN

. : JIOTOBOP
ggg;r_)[ :rg;oee AO «Jlaboparopus h|tI2|S /g\?erzt;rgé ¢ OO0 «CodTercy

2 . Kacmnepckoro» JInen3nonHoe grtal.gov. oT 24.10.2023 Ne 6/H,
Kaspersky Endpoint (Poccus) str/366574/?sph opoK AeifcTBns:
Security amnst GusHe- rase_id=415165 22112023
@ mo 22.11.2024
MoiitO¢uc Cran- . . Kontpakt
napTHbId - Oduc- 00O «Hogsie h::‘t:gls /ér\?e',it;rgel ¢ OO0 «Pybuxon»

3 HBII TTaKeT A o0JiauHbIe LB HOHHOE S%:I’ /3(.)%63.1 /2soh oT 24.04.2019 Ne
paboThI ¢ JOKYMEH- TEXHOJIOTHI H rase | d:26§82 4 0364100000819000012
TaMU U NOYTOH (Poccus) T4 CPOK JIEHCTBUSL:
(myoffice.ru) 6eccpouHo

. . KonTpaxr
OoducHsI1 makeT gﬁgf éé)r\?erit;rg(; ¢ O00 «CodTercy
«P7-Oducy» VRRRR[D ot 24.10.2023 Ne
4 (1ecKToMHAs Bep- AO «P7» JInnen3nonHoe Str/3()_6§68/. sph 0364100000823000007
rase_id=443504 9
cHs) 1 CPOK JeicTBHS:
OeccpodHo
KonTpakr
000 "Basanst https://reestr.di ¢ 000 «Codrekc»
OrnepannoHHast CBOBOIHO gital.gov.ru/ree or 24.10.2023
5 | cucrema «AmbT Dor ahZ/[[MHoe Jlunenzuonnoe | str/303262/?sph Ne
O6pazoBanne» Ogecgeqem,, rase_id=443501 | 0364100000823000007
5 CPOK JEHCTBHSA:
OeccpodHo
IIporpammuas cu-
crema i o0uapy- JInueH3noHHbIN 10roBO
JKCHHS TEKCTOBBIX https://reestr.di 1 A p
3aMMCTBOBAHHH B gital.gov.ru/ree ¢ AO «Autumaruary

6 | yueOHBIX 1 Hay4- AO «I?Ifgiif;mam JInuensuonHoe | Str/303350/?sph ot Zg'gi'zgéi;:iljls L
HBIX paboTax «AH- rase_id=269818 E 23'H0 52004 ’
turuiaruat BY3» 6 o 22' 0 5 2025
(https://docs.antipla e
giaus.ru)

Acrobat Reader —
CBobonHO

7 | mpocMOTp TOKY- Adobe Systems - -
wienros PDF, DjVU pacrnpocTtpaHseMmoe
Foxit Reader — - -

. . CBobonHO
8 | mpocmoTp HOKy- Foxit Corporation
pacmpocTtpaHseMmoe

menToB PDF, DjVU

7.3.5 Pecypchbl HHGOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTEepHET»
1. CDTOwiki: 6a3a 3nanwuii mo mudposoii Tpanchopmanuu https://cdto.wiki/
2. www.garant.ru - cipaBouno-npasoBas cucrema «[’APAHT».
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http://docs.cntd.ru/
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

3. www.consultant.ru - cnpaBouyno-nipaBoBasi cuctema «Koncynabprant [Timrocy.

4, WWW.rg.ru — caiit Poccuiickoii ra3eTsl.

5. baza nansbIX umH(OpMAMOHHON cucTeMbl «EIMHOE OKHO AOCTyna K 0o0pa3oBaTelb-
HBIM pecypcam» http://window.edu.ru

6. DnekTpoHHO-0MOIMOTEeYHAs cucTeMa u3aarenbeTBa «Jlanpy http://e.Janbook.com.

7. Haumonanensiit iudpoBoii pecypc «PyKOHT» - MeXOTpacieBas 3J1eKTpOHHass O1Ommo-
Teka Ha 6a3e TexHomoruu Konrekctym http://www. rucont.

8. DnekTponHas 6ubimoreyHas cucreMa Poccuiickoro rocy1apcTBEHHOTO arpapHoro 3a-
OYHOTO yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 LIndpoBble HHCTPYMEHTBHI, IPUMeHsieMble B 00pa30BaTeIbHOM IpolLecce
. LMS-munardopma Moodle

. BupryanbsHast nocka Mupo: miro.com

. Buptyanbnas nocka SBoard https://sboard.online

. Bupryansnas nocka Padlet: https://ru.padlet.com

. O6aunblie cepBuckl: Annekc./luck, Odmako Mail.ru

. Cepsucel onpocoB: Suaexc @opmei, MyQuiz

. CepBucsl Bujeocsi3u: Suaekc Tenemoct, Webinar.ru

CepBuc coBMecTHOM paboOThl Haja mpoekramu g Hebonbmmx rpynn  Trello
http://www.trello.com

O~NOUAWN R

7.3.7 Hl/l(l)pOBLIe TEXHOJIOI'UU, IPUMEHSAECMBIC IIPU U3YYCHUUN TUCITUIIJIUHBI

Bunpl yueOHOM pabOThI, BEITIOIHIEMEBIE | DopMUpyeMbIe

Ne Lndposbie TEXHOTOTHH LY P S pMHDY NAK
C MpUMEHEHHEM IIU(POBOY TEXHOJOTHU | KOMIETCHIMU
Jlexnuun

1. | OGiaynbIe TEXHOIOTHH LI [IK-7 HJIK-2
CamocTrosiTennbHas padoTa

2. | Bonpiime nanHbIe CamocTrosiTennpHas padoTa [K-7 NJAK-2

8. MarepuajibHO-TeXHHUYECKOE O0eceYeHrue JUCIUILIMHBI (MO1YJIA)

VYdaeOHas ayTuTOpHs IS IPOBEICHHS 3aHATHH JIEKITMOHHOTO THIA (T. MUYIypHHCK, YII.
WuTepHanuonansHas, oM Ne 101, 2/32):

1. UnTepaktuBHas nocka (uHB. Ne 2101040205)

2. Cuctemuslii kommiekT: npoueccop Intel Original LGA 1150, Bentunsrop Deepcool
THETA 21, marepunckas miata ASUS H81M-K<S-1150 iH, mamste DDR3 4 Gd, xecTkuit
muck 500 Gb, kopnmyc MAXcase H4403, 610k nutanust Aerocool 350W (unB. Ne 21013400740)

3. IpoexropViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D

VYdeOHas ayTuTOpHS IS IPOBEICHISI 3aHSITHH CEMUHAPCKOTO THTIA, JTA00OPaTOPHBIX 3a-
HSTHIA; TPYIIOBBIX U MHIUBUAYATbHBIX KOHCYIbTALUH, TEKYIIETO KOHTPOJIS U IIPOMEXKYTOUHOM
arrecranuu (r. MuaypuHck, yi. Uatepaaimonanshas, tom Nel01, 2/10)

1. Bakyymusrii Hacoc ICE-4/1 (uaB.Ne1101044777);

2. Bakyymublif Hacoc PB-1,5 (unB. Ne1101044763);

3. Becol ananutuyeckue BJID-200 (1101044658);

4. Becwr BJIK-500 (uuB. Ne1101044652);

5. Kommnpeccopnas memOpana (uuB. Nel11044707);

6. PH-metp (uHB. Nel1101044694);

7. Cnextpodorometp LIIT-195 (uuB. Ne1101044704; 1101044706);

8. Croxn 2-x Tym60BbIi (MHB. Ne1101044719);

9. Tepmocrar JII1-120/3 (unB. Ne1101044755);

10. ®otosrnexrporonopumeTp (MHB. Nel1101044665);
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11. Xonomunpauk Lehel (uuB. Ne1101044785);

12. Lentpudyra naboparopnas (uaB. Ne1101044721);
13. Hentpudyra T-23 (uuB. Ne1101044738);

14. llIxad cymmnbnbiid JITT-32/3 (uaB. Ne1101044758);
15. Dnexrpomkad cymunsHbid (MHB. Nel1101044748).

VYyeOHas ayIuTOpus AJIs CaMOCTOSITENIbHOM padboTsl (T. MudypuHck, yi. MaTepHanuo-
HaibpHas, 7oM Ne 101, 3/2390)

1. Jlocka knaccHast (muaB. Ne 2101063508)

2. XKaimro3u (muB. Ne 2101062717)

3. Kamro3u (maB. Ne 2101062716)

4. Komnwrotep Celeron E3500, mat. mutatra ASUS, onep.namsats 2048Mb, MOHUTOD
19"AOC (unB.Ne 2101045283, 2101045284, 2101045285)

5. Kommbrorep Pentium-4 (uaB.Ne 2101042569)

6. Mono6uok iRU308 21.5 HDi3 3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ knaBuatypa, Mbiiib (MHB. Ne 21013400521,
21013400520)

7. Komnetorep DualCore E 6500 (naB.Ne 1101047186)

8. Kommbrorep Topuano Cope-2 (nuB.Ne 1101045116, 1101045118, 1101045117)

9. Okpan Ha mtatuBe (MHB.Ne 1101047182)
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Pabouas mporpamma auciumuinHbl (Moayis) «Heopranuueckasi XUMHs) COCTaBJICHA B COOTBET-
CTBUM C TpeOOBaHHAMHU (eepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa BBIC-
niero obpa3oBanus - OakajaBpuara 1Mo HampasieHHI0 NoArotoBku 19.03.04 Texuomorus mpo-
JOYKLIUU U OpraHu3alysi OOLIECTBEHHOIO MUTAaHMs, YTBEP)KIEHHOIO MPUKa30M MHUHHUCTEpCTBa
HaYKH ¥ BbIciIero oopaszoBanus Poccuiickoit @enepanuu ot 17 aBrycra 2020 r. Nel1047

ABTODBI:
CT. TIpenojaBaTesb kagenpsl ononoruu u xumun lllenkoBankosa H.B.
JoTeHT Kadenpsl Ononoruu U XxumuH, K.X.H. Ky3nenosa P.B.

PenienszenT: noneHT kadeapsl 300TEXHUU M BETEPUHAPUH, K.C.-X. H. ["armoesa T.H.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapsl OM0JIOruu U XUMuH, npotokoi Ne 8 ot 04 an-
pens 2022 r.

[Tporpamma paccMOTpeHa Ha 3acelaHuu yueOHO-MeToanyeckoi komuccuu CouuanbHo-
neaarorundyeckoro nuerutyra Muuypunckoro ['AY, nporokxoin Ne 8 ot 11 anpenst 2022 r.
[Tporpamma yTBepkaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa u JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Iporpamma paccMOTpeHa Ha 3aceJaHuy Kadeapbl OMOIOTUU M XUMHUH, IpoToKoi Ne 8 ot 04 arm-
penst 2023 r.

[lporpamma paccMOTpeHa Ha 3acedaHuM y4eOHO-MeToandeckoi komuccuu CouuanbHO-
nenarornyeckoro HHCTuTYyTa Muaypunckoro ['AY, mporokon Ne 11 ot 05 utons 2023 r.
[Tporpamma yTBepskaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 10 ot 22 uronst 2023 1.

[Iporpamma nepepaboTaHa U A0TIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusiMu GI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3acefaHud Kadeapbl OMOIOTHH M XuMuH, potokosn Ne 09 ot 06
Mmas 2024 1.

[IporpaMmma paccMoTpeHa Ha 3aceJaHUM ydeOHO-MeToauyeckoil komuccuu CouManbHO-
nearorndeckoro nHeTuTyTa Muaypuackoro 'AY, mpotokoin Ne 09 ot 13 mast 2024 r.

[Tporpamma yTBepskacHa PemenuemM Y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA, TPOTOKOI
Ne 09 or 23 mas 2024 1.

OpI/IF HWHAJI JOKYMCHTA XpPAHUTCA Ha Ka(beﬂpe OMOJIOTUN U XUMHH
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