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1. lean ocBOeHNS TUCIUILINHBI (MOIYJIs1)

OCHOBHBIMU LIEJIIMU OCBOCHHMSI TUCHUIUIMHBI (Moaynsi) «Heopranuueckass XUMHsD) SIB-
JSIFOTCSL:

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

- cofieficTBUEe (HOPMUPOBAHUIO U PA3BUTHIO y OOyUaIOLIUXCs OOLIEKYIbTYPHBIX, Ipodec-
CHOHAQJIBHBIX KOMITETCHIIMH, TO3BOJIAIONINX UM B JTAJIbHEHIIIEM OCYLIECTBISATH MpodeccuoHab-
HYIO JeSTeIbHOCTh MOCPEACTBOM OCBOCHHSI TEOPETHYECKHX M AKCIEPUMEHTAJIbHBIX OCHOB XU-
MUH.

3anaun TucHUIUIMHGI (Moayisl) «Heopranuueckas XUMHUS:

- IPUOOpPETeHHE TEOPETUYECKUX 3HAHUH, HEOOXOAUMBIX sl (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 HCIIONB30BaHHEM MX B MpOIEcce
npoecCHOHANBHOM NESTENIbHOCTH U B COOTBETCTBUU C MPO(PECCUOHANBHBIM CTaHaPTOM.

[Ipu ocBOeHMM MaHHON NWCHUILIUHBI YYUTHIBAIOTCS TPYAOBBIE (DYHKIMH CIIETYIOLIETO
npodeccuonanpHoro crangapra:22.005 Crnenuanuct no TEXHOJIOTUH MPOIYKIUU U OpraHUu3aluu
oOmiecTBeHHOro nuTaHus (yTB. mpukazoM Muntpyna Poccun ot 15.06.2020. Ne329h)

2. MecTO IMCHUIUINHBI B CTPYKTYpPe 00pa30oBaTeibHOM MPOrpaMMbl

CornacHo y4eOHOMY IuTaHy MO HampaieHHI0 ToAroToBku 19.03.04Texnomorusi mpo-
JOYKLWU U OpraHu3aluu oOIIeCTBEHHOIO MUTaHUs TUCHMITINHA (Moayib) «Heopranuueckas 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 nanbHeiiieM 3HaHuUS, yMEHHUS U HaBBIKH, c(hOPMUPOBAHHBIE B IMpOLECCE M3YUECHUs
JUCIUIUIMHBI, UCIIOJIb3YIOTCS MPU U3YUYEHUU CIEIYIOIINX AUCHUIUINH: «buoxumudeckue ocHo-
Bbl TEXHOJIOTMM MPOAYKTOB OOIIECTBEHHOI'O MHUTAHUS», «AHATUTHUYECKash XUMHS U (QU3UKO-
XUMHUYECKHE METO/Ibl aHalIu3ay, «Dusndeckast U KOJUIOUAHAS. XUMUS).

3. IlnanupyemMbie pe3yJibTaTbl 00y4YeHUs M0 JUCUHUILJIMHE, COOTHECEHHbIE C

IVIAHUPYEMbIMHU Pe3yJdbTAaTaMM 0CBOCHHS 00pa30BaTeIbHON POrPpaMMbl

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

VYnpapieHue KauecTBOM, 0€30MacHOCTBIO M MPOCIEKHBAEMOCTHIO MPOU3BOJCTBA IPO-
JTYKIWU OOIIECTBEHHOTO MUTAHUS MacCOBOT'O M3TOTOBJICHHUS M CHEIMAIH3UPOBAHHBIX MUIIEBBIX
npoaykToB (22.005 Crnenmanuct 1Mo TEXHOJIOTHU TPOIYKIIMA W OPTraHU3AlMH OOIIECTBEHHOTO
nutanus. TO. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

22.005 Crenuaiuct 1mo TeXHOJIOTMH MPOAYKUUH M OpraHu3alMy OOLIECTBEHHOTO MUTa-
aus. TO. — D/02.6:

VYder chlpbsi U TOTOBOH MPOAYKUUHU Ha 06a3e CTaHIAPTHBIX U CePTU(UKAMOHHBIX UCIIBI-
TaHUHN MPOU3BOJICTBA MPOAYKIIMU OOIIECTBEHHOTO MUTAaHHUSI MAaCCOBOTO M3TOTOBJICHMS U CIeIHa-
JU3UPOBAHHBIX MUIIEBHIX MPOJYKTOB B LIEISIX 00eCreueHHs] COOTBETCTBUS HOpMAaTHBaM BBIXOJa
TOTOBOM MPOJIYKIIUU B COOTBETCTBUH C TEXHOJIOTMYECKUMHU UHCTPYKIUAMU

OcBoeHne AuCOUIUIAHBI (MOayIsi) «Heopranmueckass XMMHs» HApaBIeHO Ha (GopMupo-
BAaHUC CIICAYIOINX KOMHGTCHHHﬁZ
VYK-2 cnocoGeH ompenensaTh KPyr 3a1a4 B paMKax IMOCTaBJICHHOH eI U BHIOMPATH OI-
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TUMaJIbHBIE CIIOCOOBI UX PEUICHHS, UCXOI U3 JCHCTBYIONINX MPABOBBIX HOPM, UMEIOLTUXCS Pe-
CYpCOB M OTPaHHUYCHUHN
OIIK-2 crioco0eH MpUMEHSTh OCHOBHBIC 3aKOHBI U METOIbI MCCIICIOBAHHI €CTECTBEHHBIX
HayK JUIs petieHus 3a1a4 npoeccuoHanbHON AeSITeTbHOCTH
[TK-7 cnocoOGeH MpOBOAUTE MCCIEAOBAHUS 110 33IaHHON METOJIMKE M 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 ¥ O’KuJaeMble

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 peleHus 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, TMPOU3BOIACTBEHHOW CAaHUTAPHH, MOXKAPHOH 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, 001IeNPOo(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
KonrakTtHas pabota o0yuaromuxcs ¢ mpenojaBareiemM, T.4. 60 18
AyIUTOpHBIE 3aHSITHUS, U3 HUX 60 18
JIEKIIHA 20 6
71a00paTOpHbIE PAaOOTHI 40 12
CamocTosiTennpHas paboTa 00yJaromuxcs, B T.4. 93 153
HanucaHue pedepaToB 30 50
MOJITOTOBKA JIOKJIAJIOB 33 53
BBITIOJTHEHNE WHIVBHYa bHBIX 3a/IaHUH (TECTOB) 30 50
KonTpons 27 9
Busa UTOroBoro KOHTpoJIs DK3aMEH JK3aMEH
4.2 Jlekuun
O0beM B akaj.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 0,25 VYK-2, OIIK-2, I[IK-7
2 |PactBopH 0,5 0,25 VYK-2, OIIK-2, IIK-7
3 | PacTBOpBI 21IEKTPOIUTOB 0,5 0,25 YK-2, OIlK-2, T1IK-7
4 |T'ugponus conei 0,5 0,25 VK-2, OIIK-2, TTIK-7
5 | KoMIuiekcHbIE COEAUHEHUS 0,5 0,25 YK-2, OIIK-2, I[IK-7
6 | OKHCITUTETFHO-BOCCTAHOBHUTEIHHBIE PEAKITUU 0,5 0,25 VK-2, OIIK-2, TTIK-7
7 | KuHeTnka XMMHYECKOW peakinu 0,5 0,25 VK-2, OIIK-2, TTIK-7
8 | XuMuueckoe paBHOBECHE 1 0,25 VK-2, OIIK-2, I[1K-7
9 | OcHOBBI XUMHUYECKON TEPMOTUHAMHUKHI 1 0,25 YK-2, OIIK-2, TTIK-7
10 | Ctpoenue aToma 1 0,25 VK-2, OIIK-2, TTIK-7
11 [lepunonuueckas cucrema snementoB .M. Mennene- 1 0,25 YK-2, OIIK-2, IIK-7
eBa
12 | Xumunueckast CBSI3b 1 0,25 VK-2, OIIK-2, TTIK-7
XHUMHS DIIEMEHTOB I'PYMI MEPUOANYECKON CHCTEMBI. YK-2, OIIK-2, IIK-7
13 1 0,25
Bonopon.
14 | DnemeHTHI [A-TIOATPYIIITHI 1 0,25 YK-2, OIIK-2, I[IK-7
15 | Onements! ||A-moarpynms 1 0,25 YK-2, OIIK-2, I[IK-7
16 |OnemenTsl HIA-oarpynms 1 0,25 YK-2, OIIK-2, I[IK-7
17 | DnemenTs! IVA-noarpynmst 1 0,25 YK-2, OIIK-2, TIK-7
18 | DnemenTs! VA-noarpynisl 1 0,25 YK-2, OIIK-2, TIK-7
19 | DnemenTo! VIA-nioarpynmst 1 0,25 YK-2, OIIK-2, TIK-7
20 | Dnementsl VIIA-noarpynmst 1 0,25 YK-2, OIIK-2, T1K-7
21 |Onements! VIIIA-oarpynmsl 1 0,25 YK-2, OIIK-2, TIK-7
22 |IlepexoHpIe METaJLIBI 1 0,5 VK-2, OIIK-2, TTIK-7
23 | JlJauTaHOMABI M AKTUHOUIBI 1 0,25 VYK-2, OIIK-2, I[IK-7
UTOI'o 20 6




4.3 JlaGopaTopHble padoThI

O0BeM B akaj.gacax

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, COCTOSIAs U3 OIOPETKH
P ' o PETHL 1 yK-2, OITIK-2,

1 topuu. OnpeneneHue 2 1 BOPOHKH, IPOOMPKH U IITATHBA; K-7

DKBUBAJICHTA HECH3- TepMOMETp; OapoMeTp; OropeTKa,
BECTHOTO MeTaJlja. 3amoiHeHHas 1H. pacteopom 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 1
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 N 4 1

colleH. I1K-7
LITATHB C TPOOUPKAMU; LIMIIMHID
Ha 25MJT; CIUPTOBKA; PacTBOP
Nzydenue crpoenus NH4Fe(S04)2 -6H20, pactBop
10 ¥ CBOMCTB KOM- 4 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 IPOOUPKAMU; 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 1 K3[Fe(CN)6]; 2 »xene3HbIx rBO3/s
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 1 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- 1 Oapusi LMHK (TpaHybl), 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 OyMaxkka, 2H. paCTBOp CyJIb-
¢ata aMmMOHHMs, 2H. PacTBOP
NaOH, 2u. pactsopsr FeCl3,
. Al2(S04)3, MgCl2, NH40OH, me-

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

HeMeTaJuIoB VA- ) ’ ’ ’ VK-2, OIIK-2,

12 1 BO, KOHII. a30THas KUCJIO0Ta, 2H.

MOJTPYMIIBI U UX CO- . [K-7
N pacTBOp a30THOM KHCIOTHI (ap-
eIMHEHHH.
(hopoBas yarieyka, CTeKITHHAsI
Majoy4ka, pacTBOp Au(eHUIaMUHA
B KOHII. CEPHOX KHCIIOTE, 2H. pac-
TBOpHI Qoctara, runpodocdara n
quruapodocdara HaTpust
HITATHB C TPOOUPKaMU, QUIILTPO-
. 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 1 YTOJIb2H. pacCTBOPHI 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 KUCNIOTa, crekisgd- | YK-2, OIIK-2,
MOATPYIIIBI U UX CO- ' Hasl najoykKa ¢ BIagsHHOM MpPOBO- IIK-7
€AMHEHHH. JIOKOH, CHMPTOBKA, aTFOMUHHEBAs

CTpYKKa
HITaTHB C IPOOUPKAMU, YHUBED-
caJlbHas MHAWKATOpHAs OyMaxka,
N 0,5H. pacTBOpHI XJIOPUAOB KaJlb-
VsyseHne CBOHCTB I_[,I/ISI Hp6a I/ISIp 1u ;:ZTHBO TH]T
metamios [1A- DU, “H. pACTBOD VK-2, OTIK-2,
14 0,5 poxcuna HaTpusi, 1H. pacTBOpPHI
MOATPYIIIBI U UX CO- [K-7
N kapOoHaTa HaTpusl, Cyibdara Iu-
eIMHEHHH.
THS, XJIOPHUIA KaJbIHA, XJIOpUAa
Oapwus, kapOoHaTa HaTpus, 1H.
PacTBOp COJISIHOW KUCIIOTHI
LITaTHB C MPOOMPKaMH, KOHII. pac-
TBOpPBl COJIE HATpus, Kajus,
KOHII. COJISTHAsl KUCIIOTa, CTEKIISH-
. Has HajJoyka ¢ BIAsSHHOM MPOBO-
Wsyuerne cpoiicrs JIOKOW, CIMPTOBKA. 2H. PAacTBOPHI
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.

AI2(S04)3, MgCI2,

KHCJIOTBI

NaOH, 21. pactBopsr FeCl3,

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

OO0BbeM aKaja.yacoB

. oyHas 3a04Hast
Paznen mucrumimHE (TeMa) Bun camocTosTensHO# paboTh
thopma thopma
o0yueHust | oOydeHus

Baenenune. OCHOBHEIE MOHATHS

Hammucanwne pedepara 3 6
1 3aKOHBI XUMHU

Hammucanme pedepara 3 -
PactBopsI S

BrimonHeHne WHANBHTyaTbHBIX 3a/1aHUH (TECTOB) 3 6

Hanucanwue pedepara 3 -
PactBOpBI 371€KTPOIUTOB v

BrInonHeHHe WHAMBHTYTBHBIX 3a/1aHUH (TECTOB) 3 6
IMunponus coneit BrInonHeHre WHAMBHTYJTBHBIX 3a/1aHUH (TECTOB) 3 8
KoMIuiekcHble cOe IUHEHUS BrInonHeHre WHAMBHTYbHBIX 3a/1aHUH (TECTOB) 3 8
OxuCINTEIIHHO- .

BrInonHeHHe WHAMBHTYATbHBIX 3a/1aHUH (TECTOB) 3 8
BOCCTaHOBHUTEIHHBIC PEAKIINU
KuHeTnka xuMndyeckor peaknny | BeirmotHeHne MHIMBUAYIBHBIX 3aaHAN (TECTOB) 3 8
XHUMHUYECKOE PABHOBECUE BrinonHeHne WHANBUTyaTIbHBIX 3a/1aHUH (TECTOB) 2 8
OCHOBBI XUMHUYECKOH TEPMO- IToaroroBka nokiana 2 -
JIUHAMUKA BeinosiHeHre MHIUBH T aIbHBIX 3a/IaHHH (TECTOB) 2 6

Hammcanue pedepara 2 -
Crtpoenue atoma pecep >

BrinmonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB) 2 6

Hanucanue pedepara 2 -

BrInosHeHHe WHAMBHTYJIbHBIX 3a/1aHUH (TECTOB) 2 6
[Tepuonuueckas cuctema sne- | Hammcanue pedepara 2 -
meHToB JI.11. Menpaeneena BrimonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB) 2 6

BrimonHeHne WHANBHTyanbHBIX 3a/1aHUH (TECTOB) 2 6
XuMmuyeckas CBA3b

Hammucanne pedepara 2 -
Xumus seMenToB rpymnn nepu- | Hanmcanue pedepara 2 -
onndeckoi cucreMsl. Bogopoa. | BeirosiHeHne MHAMBUAYAIbHBIX 3aJaHui (TECTOR) 2 6

Harmmcanue pedepara 2 -
OnemeHTsl [A-oarpymnis pegep v

BrinmonHeHne WHANBHTYaTbHBIX 3a/1aHUH (TECTOB) 2 6

Hanucanue pedepara 2 -
Onementsl || A-monrpymmbt pedep >

BrinmonHeHne WHANBH Ty aTbHBIX 3a/1aHUH(TECTOB) 2 6

Hammcanue pedepara 2 -
Onements! || A-moarpymmst pegep v

BrinosiHeHHe WHAMBHIYIbHBIX 3a1aHUH(TECTOB) 2 6

Harmmcanue pedepara 2 -
Onements! [VA-oarpynms pegep v

BrinmonHeHne WHANBH Ty aTbHBIX 3a1aHUH(TECTOB) 2 5

Hanucanue pedepara 2 -
OneMeHThl VA-OArpymbl pedep >

BrInosiHeHHE HWHAMBH Y IbHBIX 3a1aHUH(TECTOB) 2 6

Harmmcanue pedepara 2 -
Onementsl VIA-oarpynms pegep v

Brimoraenne nHAUBUAYANTBHBIX 3a0aHUH(TECTOB) 2 6

Hammcanune pedepara 2 -
OnemenThl VIIA-Ioarpynmss pegep S

BrimonHeHne MHAMBUAYAIBHBIX 3aaHUN(TECTOB) 2 6
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Hanucanue pedepara 2 -
Onementsl VIIIA-oarpynmsr pegep =

BrimonHenne MHAMBUAYAIBHBIX 3aaHUN(TECTOB) 2 6

Hanucanue pedepara 2 -
TlepexoHbie MeTaIbI v

BrimonHenne HHANBUAYATBHBIX 3aaHAN(TECTOB) 2 6

Hanucanne pedepara 2 -
JlaHTaHOM Bl M AKTHHOMIBI =

BrimonHeHNe HHANBUAYATBHBIX 3aaHAN (TECTOB) 2 6
NUTOIO 93 153

4.6 BbInoJiHeHHe KOHTPOJIbHOH patoThl 00yYAKIIMMHUCS

3a04HOI (pOopMBbI 00yUEHUS

Xumus — pyHaaMeHTaIbHas AUCIMILIAHA, HA KOTOPOW Oa3upyeTcs M3Y4YCHHE MOCIeIy-
IOLIMX 0011e00pa30BaTeIbHbIX U CIEHUAIBHBIX TUCHMILIMH (O10J0ruH, (PU3NOIOTUH, TEXHOJIO-
TUU TIPOU3BOJICTB U JIp.)

[Topsinok n3ydenus: aucuuiuinHbl «Heopranuyeckast XUMUs» 00y4arOUIMMUCS TUCTAHIM-
OHHOM (HOPMBI O0YUESHHSI CTPOUTCS IO CIECAYIONIEMY IIJIaHYy:

1. CamocrosTenpbHOE U3yYeHHE MaTepuana 1o yyeOHUKaM U y4eOHBIM IOCOOMSIM C HC-
M10JIb30BaHNEM yUEOHOM MpOrpaMMbl U CIIPaBOYHOM JIUTEPATYPBI;

2. BolnonHeHrne KOHTPOJIBHBIX 33/1aHUI COIrNIaCHO MIM(PY U 3alUTa KOHTPOJIBHBIX paboT
(TabnuIa BApHAHTOB KOHTPOJILHBIX 3a/JaHHH MPUBECHA B KOHIIE METOINYECKOTO YKa3aHus),

3. BbinonHeHue J1abOpPaTOPHOro MPAKTUKyMa U IMOCELICHHE JIEKLUUH B MEpUOJl CECCUH,
OTYEeT 1O J1a0OPaTOPHBIM MPAKTUKYMaM (€CIIM TaKOBOW 3HAYUTCS B YI€OHOM IIIaHE);

4. Cnaua 3k3aMeHa (B COOTBETCTBHHM € YU€OHBIM INIAHOM) 110 pa3ziesiaM JUCLUITINHBIL.

KonTponbHyto paboTy oOyyarouiuiicsi JOJKEH BBIIOJIHATh CaMOCTOATENbHO. Ecinu Ha
KOHTPOJIbHYIO paboTy MOJy4YeHa OTpULIATeNIbHAs PELEeH3Us «He JOIycKaeTcs K colecenoBa-
HUIO», KOHTPOJIbHYIO OpadaThIBAIOT, C YUETOM 3aMEUaHUil pEeleH3EHTa, B TOM ke TeTpaau, U
BBICBUIAIOT HAa TOBTOPHOE PELIEH3UPOBAHUE.

Jlo aK3amMeHa WU 3a4eTa O0yJaroIIUiCs MPOXOIUT 3aIUTY KOHTPOJIHHOU pabOTHI Yy Mpe-
nojiaBate’isi, pelieH3UPOBaBIIIETro ee, B INYHOM Oecere.

PexomeHnaanuu 1o BHINOJHEHHIO KOHTPOJIBHOM padoThI

[lepen BbIMOIIHEHNEM KOHTPOJIBHOM pabOTHl HEOOXOAUMO U3YUYHUTh PabOUyIO MPOrpamMmy
JucIUIuInHbl «Heopranuueckas XuMuUs», TEOPETUYECKUI MaTeEprail B COOTBETCTBUU € COJIEpKa-
HUEM JUCIHUIUIMHBI IO MPOrpaMMe, 10 y4eOHBIM OCOOUSIM M PEKOMEHIALUAM, O3HAKOMUTHCS €
pelLIeHHeM THUIOBBIX 33734 10 JaHHOW MeToAuuYecKor pa3paboTke. Pemienus 3agad u oTBET Ha
TEOPETUYECKHE BOIPOCH! JOHKHBI ObITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32 UCKJIIOUEHUEM TEX
CJlyyaeB, KOI/la IO CYIIECTBY BOIIpOca Takas MOTUBHUPOBKA HE TpeOyeT, HalpuMep, KOr/ia HyKHO
COCTaBHUTb EKTPOHHYIO (HhOpMyiy aToMa, HalucaTh ypaBHeHHE peakuuu U T.j4. Ilpu pemenun
3a]1a4 HY>KHO MPUBOAMUTH BECh XOJI PELICHUS] U MaTeMaTH4eCKOIro IpeoOpa3oBaHusl.

IIpu pemennu 3a1a4 ¥ OTBETAaX Ha BONPOCH! KOHTPOJIBHBIX 3a/laHUl ClIelyeT UMETh B BU-
1y ClleAyrolee:

1. Pemenne 3a1ay He0OXOAUMO COMPOBOXKIATh MOsSCHEHHEM. MaTeMaTHUeCKue pacyeThl
0053aTeNIbHO JOBOAUTD /10 KOHKPETHOT'O YHCIOBOTO OTBETa (HEOOXOAMMO BO3BOJIUTH B CTEIEHb,
U3BJIEKaTh KOPHU, BBIYUCIATH JOrapu(pMbl YKCed U MIPOU3BOAUTH JPYrue MaTeMaTH4YeCKue ore-
pamun).

2. Ilpu pemeHnu 3agad Ha XMMHUYECKOE PAaBHOBECUE B BBIPAKEHUE KOHCTAHThI PABHOBE-
CUSl clleflyeT MOJCTaBIATh 3HAYCHHsS] PAaBHOBECHBIX KOHLIEHTPALUW BEIIECTB, BbIpAKEHHbIE B
MOJIB/JI.

3. OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIH, MPOTEKAIOL[e B BOJHBIX pacTBOpax,
YPaBHHUBAIOTCSI MOHHO-IEKTPOHHBIM MeETOAOM. IIpu cocTaBieHMM HMOHHO-RJIEKTPOHHBIX CXEM
IPOLIECCOB BOCCTAHOBIJIEHUS U OKHUCJIEHUSI MAJIOPACTBOPUMBIE JIEKTPOJIMUTHI, C1a0ble IIEKTPOIIH-
THI CJIEZYET 3alKucaTh B MOJICKYJISIpHOI (popme, Kpome Toro, HaJlo yuuThiBaTh pH cpenbl.




4. Tlpu BBITIOJIHEHUH 33/IaHUH CIIEIyeT MOJIb30BATHCS MPUBEICHHBIMUA B PEKOMEHIAIUAX
CIPAaBOYHBIMU TAOJIMLIaMU MO KOHCTAaHTAM HMOHHU3AIMHU CJIA0BIX 3JIEKTPOJIUTOB, MPOU3BEICHUSIM
PacTBOPUMOCTH U KOHCTAHTAM HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

5. OTBeTHI HA KOHTPOJIBHBIE BOIIPOCHI TOJKHBI ObITH KPATKUMU, HO MCUEPIBIBAIOIIUMU U
COIIPOBOXKIATHCS TEOPETUYECKUMU OOOCHOBAaHHMSMH, (POPMYIIAMU U YPAaBHEHUSAMU XMMUYECKHX
peaxuuii. [Ipu oTBeTE Ha TEOPETUYECKUE BOIIPOCHI HE CIEAYET NMEePENUChIBaTh TEKCT y4eOHUKA.

6. KonTposibHbIe paObOTHI BBITIOIHSIOTCSA B TETPAASX, 3aY4TCHHBIC paOOTHI MPEICTABISIOT-
Csl CTYyJICHTaMH Ha 3K3aMEHE.

7. Bee 3amaun cinenyer pewats B cucteme CH. Jlanee npuBeneHbl HEKOTOPBIE MOHATHS
XUMHH U CIIOCOOBI BBIPaKEHUS KOHIIEHTPAIIUI pacTBOPOB € UCIONIb30BaHKeM cucteMbl CH.

4.7 Coaep:xaHue pa3iejaoB JUCHUNINHBI

1. Beenenne. OCHOBHbBIE MOHATHS U 3aKOHbI XUMHMHU. MeCTO XMMHUHU B 1IEJIOM U HEOP-
FaHUYECKON XMMHUHU B YACTHOCTU CPEJIU €CTECTBEHHOHAYYHBIX NUCHUILIMH. CTEXUOMETPUUYECKUE
WHCKCHI U K03 pummenTsl. MoJb, MOJSIpHAST Macca, XMMHUYECKUN SKBUBAJICHT, (DaKTOP KBHBA-
JIEHTHOCTH, MOJISIpHAsi Macca SKBUBAJICHTA.

3aKOH COXpaHEHHUS MAcChl U PHEPTrUU. 3aKOH KPATHBIX OTHOIICHUN. 3aKOH MOCTOSHCTBA
cocTaBa: JaJbTOHUJBl U OEpTOUIMBI. 3aKOH SKBUBAJIEHTOB. 3aKOH ABOrajpo U CJIEJICTBUS U3
HEro. 3aKOH MPOCTHIX 0ObEMHBIX OTHOIICHUH.

Hcnons30BaHne XUMUYECKUX MTOHATUH, 3aKOHOB U METOJIOB MCCIIEIOBAHUS B CEIIBCKOXO-
3SIICTBEHHBIX U OMOJOTHUECKUX HayKax. JKOJIOTHYECKas OMacHOCTh HErpaMOTHOTO MPUMEHEHUS
XUMHUYECKHUX MTPOJIYKTOB B CEIHCKOM XO35HUCTBE.

2. PacTBopbl. PacTBOpHI Kak CMECH HOHHO- U MOJIEKYJISIPHO-IUCIIEPCHOTO ypoBHs. Ue-
aJbHBIE M HEUJealbHbIe pacTBOPHL. [IpuunHbl 00pa3oBaHus BOJHBIX pacTBOPOB. CIIOCOOBI BBI-
paxkeHus: KOHLUEeHTpauui. HapoqHo-X03s1iiCTBEHHOE 3HAYEHUE PaCTBOPOB.

3. PacTBOpBI 2J1€KTPOJMTOB. THIIBI CUIIBHBIX AJEKTPOJIUTOB. [ apaTaius noHOB. DHEp-
rus ruApatanun. [lepBudHas u BTopuuHas ruapatHeie o6onouku. Kpucramnoruapatel. 3aBucu-
MOCTb PaCTBOPUMOCTH CHJIBHBIX 3JIEKTPOJMTOB OT SHEPTUHU KPUCTATUIMYECKOWU PEIIETKH U SHEP-
TUM THApATAIlMM MOHOB. AKTUBHOCTb, KOO(PUIIMEHTH aKTUBHOCTU. [Ipou3BeneHrne pacTBOpH-
MOCTH.

3HaueHue paCTBOPOB CHIIBHBIX AJIEKTPOIMTOB B XUMUU, OUOJIOTUH, TEOXUMUHU.

Tunsl cnabpix 371eKTpoauTOB. KOHCTaHTBI M CTENEHU AMCCOLMAIMM CIa0bIX AJIEKTPOJIU-
ToB. Boja kak cnmabblit 51ekTpoiauT. KucioTHO-OCHOBHBIE CBOMCTBA BellecTB. BogoponHblil u
TUIPOKCHIIBHBIN MOKa3aTenu pacTBopoB. CriocoObl M3MepeHusi BOJAOPOJHOro IMokasarens. by-
dbepHbIe pacTBOPHI.

4. I'mapoau3s coseil. Tumbl ruapoan3a, KOHCTAHTHI U CTENEHHU TMIPOJIN3a coylel. 3Have-
HUE PaCTBOPOB CIIA0BIX DJIEKTPOIUTOB B XUMUH, OMOJIOTUU U TE€OXHUMUHU.

5. KommiekcHblie coequHeHuss. CocTaB U CTpOEHUE KOMIUIEKCHBIX coenuHeHui. Koop-
JUMHalUMOHHas Teopusi BepHepa. Xumuueckas CBsA3b B KOMIUIEKCHBIX COCIMHEHUSX. TeopHs KO-
OPJIMHAIIMOHHON XUMHYECKOU CBSI3U: METOJ BAJICHTHBIX CBSI3EH, TEOPHs] KPUCTAITMIECKOTO TI0-
7151. 3HaU€HHUE KOMIUIEKCHBIX COeIMHEHUI.

Juccounaiusa U yCTOMYMBOCTh KOMIUIEKCHBIX COe€IMHEHUH. VX HOMeHKarypa. 3Haue-
HUE KOMIUIEKCHBIX COeIWHEHUN. XIopopmii, reMuH, (pepMeHThI - MPUPOTHBIE KOMIUIEKCHBIC
COETMHEHUSI.

3HaueHne KOMIUJIEKCHBIX COEIMHEHUN B OMOXUMHH KIeTKH. HoBoe HampaBieHHE B XU-
MUHU — OMOHEOPTaHUYEeCKasi XUMHSI.

6. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE peakunu. CTEreHb OKUCICHUS U TIpaBUia €e
HaxoxaeHusa. OKUCIUTENN U BOCCTAaHOBUTENH. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE (JIEKTPO-
HBIC) MTOTEHIIMATBI. 3aBUCUMOCTh MOTEHIIMANA OT aKTHBHOCTEH MOTEHIIMATI-OMPEACTISIONINX Be-
uiecTB. YpaBHenue HepHcra.

OmnpeneneHre HAMIPABICHUS U TTyOMHBI MPOTEKAHMS OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeakLMK C IOMOIIBI0 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IOTEHIINAJIOB.
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Ponb okncanTENnpHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B IPUPOJIE.

7. Kunetuka xumudeckoi peakuuu. [[oHsTHE O CKOPOCTH XMMHUYECKOW peakuuu. Hc-
TUHHAs (MTHOBEHHAs) CKOPOCTh peakiuu. OCHOBHBIE ()aKTOPHI, BIUSIONINE HA CKOPOCTh peak-
uuyi. XUMUYECKas peaklusl KaK MOCIeAOBAaTEIbHOCTh JJIEMEHTAPHBIX CTaAuil. 3aKOH JEUCTBY-
FOIIMX MAacC — OCHOBHOW 3aKOH XMMHWYECKOW KUHETHKH JUIA 3JIEMEHTapHOM craauu. KoHncranra
CKOPOCTH pEaKIIVH.

3aBUCHMOCTh CKOPOCTH XMMHYECKOH peakuuu ot TemmepaTypsl. [IpaBuno Baut-I'odda.
VYpaBuenue Appenuyca. [IpencraBienne o0 >HEpruM akTHUBAIUMH, SHEPTrEeTHUYECKOM Oaphepe u
IIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanu3z u ¢pepmenTsl. MeTObI peryIupoBaHusi CKOPOCTU XUMHUYECKOM peakiuu.

3HayeHne XUMUYECKON KMHETUKU B XUMHHU, ONOJIOTHH U CETbCKOM XO3sIHCTBE.

8. XuMnueckoe papHoBecre. XMMUYECKOE PaBHOBECUE KAaK PE3yJIbTaT CaMOIPOU3BOJIb-
HOTO MpOoTeKaHus obpaTumoi peakmuu. [IpoTomuTdeckoe paBHOBecHe. JIMHAMHYECKUN Xapak-
Tep XUMUYECKOro paBHoBecus. [Ipu3Haku uctuHHOrO paBHoBecus. [IpeacraBinenue o KBa3upas-
HOBECHH H TICEBIOPABHOBECUH (METACTAOMILHOM COCTOSTHUH).

3akoH aeicTByromux macc. Koncranra paBHoBecus. CMeleHuEe paBHOBECHUS MIPU U3Me-
HEHUHU KOHILIEHTpaluuu, Temueparypsl 1 fasinenus. [Ipunnun/lelllarense.

Ponp xumMuueckux paBHOBECH B IPUPOJIE.

9. OcHOBBI XMMHYeCcKOH TepMoauHAMUKHU. COCTOsIHUE BELIECTBA; TEMIIEpATypa U J1aB-
JIEHUE KaK ITapaMeTphbl, ONPEAEIISIIOUIME COCTOSIHUE BEILIECTBA.

OHTanbnus Kak QyHKIUS COCTOSHMSI BELIECTBA, KAaK MEpa 3allaCeHHON BEILIECTBOM JHEP-
ruu. DJeKTpOHHAas, KoyiebaTenbHas, BpallareiabHas U MOCTyNaTelbHas COCTABIIAIOIINE SHTAb-
nun. CBS3b DHTAIBINU U TEIDIOEMKOCTH. DHTAIBIMS U TEIUIOBOU 3 eKT peakuuu. Brraucie-
HUE SHTAIBIINN PEaKLUH [0 3HAYECHUSM SHTAIBIUNA 00pa30BaHus MPOJYKTOB U PEareHTOB peak-
nuu. 3akoH ['ecca.

CBoOoyHas sHeprust ['m00ca kak ¢pyHKus cocTosiHus BemecTBa. AG peakuu Kak mpu-
YHHA MIPOTEKAHMUsI CaMOTIPOU3BOJIBHBIX peakuuii. CBs3b AG peakun ¢ KOHCTAaHTONH PAaBHOBECHS
peakuun. Beraucnenne AG peakuuu 1Mo 3Ha4SHUSIM CBOOOIHBIX SHEPTHH 00pa30BaHUS MPOIYK-
TOB U PEareHTOB PEaKIINH.

OHTponus. BeposTHOCTh MaKpOCOCTOSIHUS KaK YUCIIO MUKPOCOCTOSIHUH IIpU 3aJaHHOMN
SHTAJIBIIUU. DHTPONUS KaK Mepa BEPOATHOCTH MaKpOCOCTOSIHUS. BhIuncClieHne SHTPONUM peak-
LIMY 10 SHTPONUAM NPOLYKTOB U PEAreHTOB peakuuu. BTopoil 3aKkoOH TEpMOJAMHAMUKH KaK KpH-
TEepU HaIpaBJIEHUS XUMUUECKON peaklUnu. DHTAJbIUINHBIA U SHTPONMUMHBIN BKJIaJIbl B CBOOOI-
HYIO DHEPIUI0 peakuuu. FIX oTHOCUTENbHAs pOJlb.

[IprMeHeHne 1 3HaYeHUE SHEPTETUKN XUMUYECKUX peakuuid. [Iporanosuposanne Hanpas-
neHust peakimii. BoaMoxxHOCTH pacuera u mpubiamkeHHbIX orleHOK AG peaknuit. DHepreTruka
OMOCHHTE3a U CUHTE3a HEYCTOMUMBBIX COEAMHEHUN.

10. Ctpoenue aroma. OCHOBHbIE NPUHLMIIBI KBAHTOBOM TEOPHM CTPOCHHUS BEILECTBA:
MIPEACTABICHUS O KOPIYCKYJISPHO-BOJHOBOM JyaJIU3MeE SIBJICHUH MHUKPOMHMpA, NPHUHIUIE He-
omnpeneneHHocTy, ypaBHenun llpeaunrepa, BoaHoBoW (pyHKIMM, aTOMHON opOuTanu. KBaHTo-
Bble YMClia: IJ1aBHOE, OpOUTaIbHOE, MArHUTHOE U CHMHOBOE. DHEPreTUUECKUe YPOBHU M IOJ-
YPOBHM aToMa. Buj BONHOBBIX (YHKIUH, OTBEUAIOIIMX PA3IMYHBIM OpOUTAIBHBIM KBAaHTOBBIM
YHCcliaM, U pacrpe/iesIeHre AIEKTPOHHOM TUIOTHOCTH Ha Pa3IMYHbIX aTOMHBIX OpOUTAIISX.

[TpuHIUIBI 3aM10JIHEHHS JIEKTPOHHBIX OpOUTaNIell aTOMa B OCHOBHOM COCTOSIHMU: TPHH-
uun [laynu, npasuiio XyHaa. DIeKTpOHHbIE EMKOCTH OpOUTasei, moaypoBHEN U ypoBHEH aTo-
Ma.

CriocoObI 3amucu AMEKTPOHHBIX (PopMysT aTOMOB aneMeHToB. [IpeacTaBieHus o0 diek-
TPOHHOM OCTOBE M OPOUTAJISIX BAJIEHTHBIX YPOBHEH aToma.

11. Ilepuoguyeckas cucrema jiemeHToB /. M. MenaeneeBa. [loctpoeHne CTpyKTypsl
MEPUOJIUYECKON CUCTEMBI, UCXOs U3 DHEPreTUYECKON IOCIE0BATENBLHOCTH IOYPOBHEH MHO-
rosjaeMeHTHbIX aromoB. [loHsTHe nepuona u ero ¢dopmupoBanue no npasuiam KieukoBckoro.
[Ipu4nHbl pa3IMYHON JUTMHBI IEPHOJIOB; S-, p-, -, f-3JIeMeHTHI 1 UX pacnoI0KEeHUE B CTPYKTYpE
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nepuoauieckoil cucrembl. CoBpeMeHHast (GOpMyYIHPOBKA MEPUOTUUECKOT0 3aKoHa. [nmuHHO- U
KOPOTKOTIEPUOIHBIM BapHaHTHl MEPHOIUUYECKON cucTeMbl. MIX ocobeHHocTH. Pacmonoxenue B
HUX METaJJIOB U HEMETAJJIOB. 3HAYEHHUE NEPUOANYECKOT0 3aKOHA JIJIs1 XUMHUH.

CBoiicTBa aTOMOB 3JI€MEHTOB (IIOTEHIMAT MOHU3ALUH, CPOJICTBO K JIEKTPOHY, JIEKTPO-
OTPUIATEIILHOCTh, paauychl Ban-nep-Baannca), o0mue XuMUYecKiue CBOMCTBA JIEMEHTOB U T1e-
PHOAMYECKUI XapaKTep UX U3MEHEeHus1. PeakiinoHHas ciocoOHOCTh BELECTB.

12. Xumnuyeckas cBsI3b. THUIIBI XUMUYECKOM CBSI3M: KOBaJICHTHAs, HOHHAsS, METajlande-
CKasi, BOJOPOAHAsA. XapaKTEPUCTUKU CBSI3EH: JEKTPUYECKUE TUIOJIbHbIE MOMEHTHI, 3(h(eKTuB-
HBIE 3apsAbl aTOMOB, CTEIICHb MOHHOCTH, HAIIPaBICHHOCTh U HACBHIIICHHOCTb, SHEPTUs U JUIMHA
CBsi3U. MeToJ| BaJIeHTHBIX CBsI3el U OCOOEHHOCTH MCIOJIb3YyeMOM B HEM BOJHOBOM (pyHKIMH, G-
U TT-CBSI3H.

Tunel ruGpuau3anuy aTOMHBIX OpOUTaNeil U reoMeTpus Mojekya. MeTroa Monekymsp-
HBIX OpOHTajneil U OCOOCHHOCTH HCIIOJIb3YeMOH B HEM BOJIHOBOW (yHKUMHU. CBS3BIBAIOLINE U
PasphIXJISIOIME MOJEKYJIsIpHble opOuTany. VX 3amonHeHue 3JIeKTpOHaMHM, MOPAIAO0K U SHEPrus
cBsa3eil. CBsi3u B JIByXaTOMHBIX FOMOSIJIEPHBIX MoJieKysax. [IposiBieHne CBOMCTB XUMHYECKHX
CBSA3€H B TBEPAOM COCTOSIHUU BEILECTBA.

OcCoOEHHOCTH MOHHOM CBSI3W M CTPOCHUE MOHHBIX KPHCTAIOB C OJTHOATOMHBIMUA M MHO-
roaToMHbIMU MOHaMH. CBONMCTBAa MOHHBIX KPUCTAIUIOB. MOJEKyIIIpHBIE U KapKACHBIE KPUCTaI-
JIBI, X CBOICTBA.

[IpuMeHeHHe TEOpUM XMMUYECKOM CBSI3U B XMMUHU M OMOJOTMH. DHEPrusi KOBaJEHTHBIX
CBs3€H M DHEpPreTHKa XUMH4eckux peakuui. [Ipenckazanue reomerpuun moiiekyi. Komremen-
TapHOCTh. CTpOEHHE BELECTBA B KOHIEHCUPOBAHHOM COCTOSIHHUH.

13. Xumus 3JjieMeHTOB rpynn mnepuoanueckoi cucrembl. Bomopoa. CpoeoOpasue
CTPOEHUS aTOMa BOA0PO/a, PU3UYECKUX U XUMUYECKUX CBOIMCTB 3TOT0 3JIE€MEHTA.

bunapHble coeTMHEHUS BOAOPOAA € 3IEKTPOOTPULIATEIBHBIMHU 3JIEMEHTAMM, UX ITOBEJE-
HUE B BOJHBIX pacTBOpax. [ maparanus npoToHa.

Kosanentusie runpuasl snementos |HIA-IVA-noarpynn, ux ocHoBHbIE (DU3MUECKHE U
XUMHUYECKHE CBOMCTBA. ['MIpUIBI IENOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB, UX coyieo0pas-
HBIN Xapakrep. | nIpuaA-uOH Kak BOCCTAHOBUTENb U JINTAH/.

Bopa, reomeTpus u cBoiicTBa ee MoseKyibl. CTpyKTypa JIbJia U )KUJKON BOABI. XUMUYe-
CKHME CBOWCTBA BOJIbI. BoJia Kak pacTBOPUTEIb U JIMTAHI.

3HayeHue BOJI0po/Ia Kak Hanbosee pacpoCTpaHEHHOTo IeMeHTa BeeneHHoM.

Bonopoxaconepxkamuye opraHM4ecKre COSAMHEHUSI KaK OCHOBHBIE KOMIIOHEHTBHI KMBOTO
BeriecTBa. Poiib BO/IBI Kak cpeaoo0pa3yrolIero BelecTBa KiIeTku. Bojga B ceabckoM X03siicTBe.
DKOJIOTUYECKHE aCMEKThI BOJONOIb30BaHUS.

14. Dnementsl IA-noarpynnbl. XMMUYECKHE CBOMCTBA IEIOYHBIX MeTayuioB. [llenou-
HbI€ METaJIbl KaK BoccTaHOBUTENU. X ciocoOHOCTH 00pa30BbIBaTh OMHAPHBIE COEAMHEHUS ITY-
TEM CHHTE3a U3 IIPOCTHIX BEIIECTB.

KatnoHs! menoyHbIx METa/IOB KaK BajkHEHIIasi XumMuueckas ¢popMa UX CyIeCTBOBAaHUS
B IIPUPOJIE, CBOMCTBA 3TUX KaTHOHOB. KaTHOHBI IETIOUYHBIX METAJUIOB B COEIMHEHUSAX C HOHHBI-
MU pelieTKaMH: B OMHApHBIX COEAMHEHUSX U coJisiX. Peakuuyu OMHApHBIX COEAMHEHUH C BOJOM.
I'mapatupoBaHHbIE KATHOHBI LIEIOYHBIX METAJIOB. BbICOKas pacTBOPUMOCTH COJIEH IIETOUYHBIX
MeTaJuIoB B BoJie. Kpucramnoruaparsr.

Mamnas cknonHocth katuoHoB Na+ u K+ k xommiekcooOpa3oBanuio. KoMIuiekcsl 3TUX
KaTHOHOB ¢ OuomosiekynaMu. KaTMOHUTBI 1 MOHHBIA OOMEH HaTpus, Kajlus U IPYrHX OAHO3a-
PSAAHBIX MOHOB IIOYBEHHOI'O pacTBOpa. PerynsaTUBHBIE pOIM KaTUOHOB HATpUsS M Kajlus B )KUBOMN
kieTke. Kanuii kak He0OXOIMMBIH AJIEMEHT IUTOIUIa3Mbl, HATPUH KaK 3JIEMEHT MEXKIETOUHBIX
pactBopoB. HaTpuil 1 Kaiauii Kak KOMIIOHEHTHI ITOUBHI M IOUBEHHBIX pacTBOpoB. Kanwuii kak aie-
MEHT IIUTaHus pacTeHui. KpyroBopoThl HATpHsI U KalKs B IPUPOJIE.

15. Daementsl [1A-noarpynnsl. OTIu4us 3JEKTPOHHOTO CTpOoeHUs atoma Be u kaTtHo-
Ha Be2+ oT cTpoeHus: aTOMOB U KaTUOHOB MarHus, IeJ104YHO3eMENbHBIX MeTaioB. [Ipeobnana-
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HUE KOBAJCHTHBIX CBSI3€H B COCIMHEHHSIX OCPHUIHSI M MOHHBIX — B COCIMHEHUSX INEI0YHO3e-
MEJbHBIX METaJJIOB.

dusnueckrue U XMMUYECKHUE CBOMCTBA MeTauIMueckoro oepusuins. bunapueie coenune-
HUs, oOpazyemble OepHITUEM, UX CTPOEHHE W XUMHUYecKue cBoMcTBa. OKCHUI, THAPOKCUA U
axBakomruiekc [Be(OH2)4]2+, ux amporepHocTh. KOMIUIEKCHBIE COSAMHECHUS OCPUILITHSL.

du3nyecknue 1 XUMUYECKHE CBOICTBA MarHus U KaJlbLiMs, UX BOCCTAHOBUTEIbHBIE CBOM-
ctBa. TepmoaumHamuka 0Opa3oBaHus OMHAPHBIX COCIMHEHUN MarHUsl U KaJbIUs IMyTeM CHUHTE3a
U3 AJIEMEHTOB.

Karunonst M@2+ n Ca2+ xak BaxHeWmme (popMbl CYIIECTBOBAHHUS ATHX DJIEMEHTOB B
pUPOJIe, CBOMCTBA ITUX KAaTHOHOB. bUHapHBIE COEAMHEHMSI, COJIM MarHus M Kajblus Kak co-
€MHCHUS C MOHHBIMU penieTkamu. Peakinyu OMHApHBIX COSTUHEHUH ¢ BOAOH.

I'upparupoBanubie katnoHbl M2+ u Ca2+. OTiMuus B CTPOSHUHU UX TEPBHYHBIX U BTO-
PUYHBIX TUAPATHBIX cep, X JabuabHOCTh. Pa3nnumne B paCTBOPUMOCTH COJICH Marausi U Kallb-
U U coJied HaTpus W Kanus. Kpucrammoruapartsl conei 3tux metawioB. Katnonsr Mg2+ u
Ca2+ B HOHHOM OOMEHE.

KoMruiekcHble coelMHEHNS MarHusl U KalbliUsg C HEOPTraHUYECKUMHU U XeNaToo0pasyro-
mme uraggamu.Mg2+ u Ca2+ B xuBoit kietke. Pons Maraus B xmopoduuie. KatnoHsr mar-
HUS ¥ KajJbl¥s B (PEPMEHTATUBHBIX PEAKIMIX, UX PETYIATUBHBIE POJIM B KieTke. Maruuii u
KaJIBIIUI KaK MMATATEIbHBIC KOMIIOHEHTHI 1MOYB. X MOHOOOMEHHOE MOBEACHHUE B MoYBax. Mar-
HUN U KaJbLUH, CoJEepsKallie MPUPOIHbIE U UCKYCCTBEHHBIE CTPOUTENbHBIE U KOHCTPYKIIMOH-
HbIe MaTepuaisl. Bsokyiue Marepuansl. BeToH, CTEKII0 1 KepaMuKa B CTPOUTENIbCTBE, TEXHUKE.

16. Daementsl |lIIA-noarpynnel. OTnuyne >M€KTPOHHOTO CTPOEHUST aTOMOB Oopa U
ATFOMHUHHS OT CTPOCHUS IPYTHX AJIEMEHTOB moarpynmbsl. [IpeoOiiaganie KOBAJICHTHOTO Xapak-
Tepa cBsizel B COeTUHEHMSIX 00pa U IBOWCTBEHHBI HOHHO-KOBAJICHTHBIN XapaKTep CBA3EH ato-
MUHHSL.

Ouznyeckue 1 XUMUYECKUE CBOMCTBA AeMEHTHOro 6opa. TepmoauHamuka oOpa3oBaHuUs
OMHAPHBIX COCTMHEHHM 00pa, UX CTPOCHUE U XUMUYECKHUE CBOMCcTBa. KuciaopoaHbie coeTMHEHUS
Oopa: okcu, 60pHas KHCIOTa, TOTUKUCIOTHI 00pa, UX COJH.

dusznyueckre 1 XUMUYECKUE CBOMCTBA METAJUTMYECKOTO aTtOMUHUS. TepMoanHaMuka 00-
pa3oBaHUs OMHAPHBIX COCAUHEHHM alIOMUHUS U3 MPOCTHIX BEIIECTB, BKHEHIIINE XUMHUECKHE
CBOMCTBA OMHAPHBIX COCTMHEHUI AIFOMUHUS.

Oxcuapl ¥ THAPOKCHUIBI ATFOMUHHUS, Pa3HOOOpa3ne UX CTPOCHHs, aM(POTEPHOCTH ITUX CO-
eIMHEHUH, PEaKIIM1 UX B3aUMHOTO MPEBPaIICHUS.

AxBakomriekc kaTHoHa A13+, 0COOEHHOCTH €ro CTpPOSHHS U MOBEACHHS B PacTBOpax.
Conu aNOMUHUA, UX KPUCTAIIOTUIPATHI, PACTBOPUMOCTh B BOJE M TUApoian3. KoMrekcHbie
COETMHEHUS ATIOMUHUS, UX YCTOMYUBOCTh B BOJAHBIX pacTBopax. bop u anromuHum B Ouocucre-
Max.

17. Daementsl IVA-noarpynnel. OCOOEHHOCTH XUMUUYECKUX CBS3€H Yriepoa—yriepo/,
CBsI3€H yTiiepojia ¢ BOJIOPOJIOM, a30TOM M KHCJIOPOJIOM U CBSI3€H KPEMHUS ¢ KUCIOpOa0M. Brite-
KaOIIe U3 CBOMCTB CBSA3EH pa3iuuusi B MPUPOJIe OMOMOTMMEPOB U CUIIMKATOB KaK Ba)XKHEHIIINX
KJIACCOB MIPUPOIHBIX COSAMHEHUH yIiIepoaa U KpeMHHUSI.

XuUMUST HEOPTraHUYECKUX COCAMHEHUM YIIIepo/a: YIIEKUCIIOro ra3a U ero Mpou3BOIHBIX,
KOMIUTIEKCHBIX CoeTMHEeHUH ¢ C-TOHOPHBIMU JIUTAH/IaMH.

Oco6ennoctu cBszeit C—H, C—C, C=0 kak 0CHOBa OMO3HEPIreTUKH U KOHCTPYKIIMOHHBIX
poJieli yTIIeBOIOB | JIUTIHJIOB B KJIETKE.

3HavueHNe COEIMHEHMUM yriepoaa B CEeIbCKOM Xo3siicTBe. KpyroBopor yriepoaa B npu-
pone. TormBHAs SHEPTETHKA, TTOJUMEPHI KaK TEXHUYECKHUE MaTEepPHANIbl C MIUPOKUM CIIEKTPOM
CBOMCTB. DKOJIOTHYECKHUE aCIIEKThl XUMHUH YTIIEpOAa.

Xumusi OWHAPHBIX COCMMHEHUM KpeMHUs. OCOOCHHOCTH MX TEPMOJMHAMHKHU, MX PEaK-
UM C BOJAOW U KHUCIOPOJIOM.
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KpemHeseM, cUIMKaTBl 1 QIFOMOCHIIMKATBI KaK MO4YBOoOpasyromue MuHepansl. OcobeH-
HOCTH CTPOEHHsI BOAOHAOYXaIOIINX, CHOCOOHBIX K MOHHOMY OOMEHY CHJIMKATOB THIIA MOHTMO-
pwiioHuTa. VX 3HaueHue uis 1010pOIHs [TOYB.

HaponHo-x0351CTBEHHOE IPUMEHEHUE CUIIMKATOB U JPYTUX COCIUHEHUM KPEMHUS.

OcoOeHHOCTH XUMHH T€pMaHusi, 0JIOBa M CBUHIA. [I[puMEHEHHE ITHX 3JIEMEHTOB M UX
COEIMHEHUH. DKOJIOTHYECKAs ONTAaCHOCTh COCIMHEHUN CBUHIIA.

18. DuemenTsl VA-noarpynnbl. OcOOEHHOCTH XMMUYECKHX CBSI3€H a30Ta ¢ BOIOPOJIOM,
YIJIEPOJOM M KHUCIOPOAOM, a (ocdopa ¢ kuciopogoM. Pasnuynas nmpupoja BaKHBIX KJIacCOB
COCIMHEHUH 3THUX JJIEMEHTOB.

TepmoauHaMuyeckas HEYCTOMYUBOCTh OOJIBIIMHCTBA XMMUYECKUX COSIMHEHHH a30Ta, ee
IIPUYMHBI U IPOSIBJICHUE B XUMUU U IIPUPOJE.

XuMuUsl MOJEKYJISIPHOIO a30Ta, aMMHAaKa U €ro NPOM3BOAHBIX, OKCHJIOB a30Ta, a30THOU
KHCJIOTBI U €€ COJICH.

OcobeHHocTH a30Ta Kak OMOreHHOro 31eMeHTa. Crnenunpuka XMMHYECKUX CBs3eH a30Ta B
Oouomorexynax. Baknble a3orconepxkamue OMOMOJICKYJIbI, UX 3HAUCHHE B JCSITEIHHOCTH PACTH-
TEJbHBIX U KUBOTHBIX KIJIETOK.

3HaueHue a30Ta Kak 3jeMeHTa nuTtanus. Kpyrosopot azora B npupoje. A30THbIE y100-
PEHMS, SKOJIOTMYECKHUE aCIIEKThl UX IIPUMEHEHUS.

OCoOEHHOCTH TEePMOTUHAMUYECKON yCTOWYMBOCTH Pa3iIMYHBIX coenuHeHuid (ocdopa B
3€MHBIX yCcIOBUAX. VX IpUYMHBI U POSIBJIICHUS B XMMHUH U IIPUPOJIE.

Xumust oprodochopHOi KUCIOTH 1 ee coneil. KonaencupoBanusie GpochopHbIe KUCIIO-
ThI U UX COJIH.

Ocobennoctu ocdopa kak OMOreHHOTO teMeHTa. CrienudrKa MOBEACHUS W 3HAUYCHUE
coenuHeHuil Gpochopa B 6uocucremax. Baxkasie 6momonexynsl, coaepsxariue Gocdop.

3nauenue gocdopa kak anmeMenTa nurtanus. KpyroBopot docdopa B nmpupoze.

19. Daementst VIA-nmoarpynnsl. CriocoOHOCTh KHCIOpOAa O0Opa3OBHIBATH MPOYHBIE
CBSI3U C YIJIepoaoM, kpemHueM, dochopoM, cepoil. MHOTOOOpa3ne U M3MEHYMBOCTH CBOMCTB
CBSA3€H KMCIIOPOJA C YIIIEPOIOM U BOAOPOJIOM.

MonekyJIapHBIA KACIOPOA KaK OKHCINTENb. TepMoaMHAMUYECKas YCTOMYUBOCTh U pac-
IPOCTPAaHEHHOCTh KUCIOPOJHBIX COeAMHEHUH. OKCHIIbI, KUCIOPOJHbIE KUCIOTHI, aM(oTepHbIe
COEIMHEHUS, OCHOBAHMUS, COJM KHCIOPOAHBIX KHUCIOT KaK BaXKHEHIIME Kiacchl COEAMHEHUU.
Pa3znoobpa3zue ux crpoenus. [lepokcun Booposa u Apyrue nepoKCUIb.

MonekynsipHblii Kuciopoa B 6uosHepreTrke. Ponb (QyHKIMOHAIBHBIX KHUCIOPOJCOEP-
KalUX TpyII B OnoMosieKysiax. JKoJIornyeckas posib KUCIOPOAa U 030Ha aTMOC(EPHI.

Oco0eHHOCTH XMMHUYECKUX CBsizel cepbl. [I[pouHOCTh CBsI3ell cephbl ¢ KMCIOPOAOM U BO-
JIOPOIOM.

TepMonnHaMuyeckasi yCTOWYUBOCTh OMHAPHBIX COEIMHEHUHN Cepbl, UX peaKluu TUApO-
nu3a. CoeJMHEHUs cepbl C BOJOPOAOM U KuciaopoaoM. CepHas kuciota, cyiabdarsl. CepHUCTHIN
ra3, CepHUCTas KUCJIOTa, cylbdurel. CepoBOIOPOA U MOIUCYIb(AHBI.

Cepa xak OMOreHHBbIN 3reMeHT. [Ipumenenue cynb(aTtoB U APYrUX COCAMHEHUH Cepbl B
CEJIbCKOM XO03sICTBE. DKOJIOTHYECKasi ONaCHOCTh CEPHHUCTOTO Ta3a.

20. Dnementsl VIIA-moarpynmsel. DJIEKTPOHHOE CTPOEHUE aTOMOB TaJIOTEHOB U 3aKO-
HOMEpPHOCTH W3MEHEHUS CBOMCTB raJloreHOB B OJrPYIIIIE.

ITpupona oO6pazyeMbIxX rajoreHaMu XUMHUYECKUX cBsA3el. CTENeHN OKUCIIEHUS TajJoreHOB
B coeuHeHUsX. [IpHunHbI OTCYTCTBHS B PUPOJI€ KOBAIEHTHBIX COEUHEHHH rajloreHoB.

OcobeHHoCTH CBsI3eil, TepPMOJUHAMUKHM M CTPOEHHsI KOBAJIEHTHBIX COEIMHEHUH (ropa.
CucremaTnka KOBaJCHTHBIX coelMHEHUN (Topa. @TOopoBOa0pOa, GTOPOBOJOPOIHAS (TIABUKO-
Basi) KUCJIOTA.

Oco0eHHOCTH CBA3€H, TEPMOJUHAMUKU U CTPOCHHS] KOBAJICHTHBIX COEIMHEHUI Xjopa B
CpaBHEHHMH C COeTUHEHUAMH (TOpa. XIOPOBOIOPOI, XIOPOBOIOpOIHAs (cosiHas) kuciaora. Co-
€IVHCHHUS C IIOJIOKUTEIBHBIMU CTEIICHAMH OKUCIICHHS XJIOPA, UX XUMHUYECKHE CBOMCTBA.
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OcobeHHOoCTH XJI0pa Kak OMOTeHHOro AyieMeHTa. Poib XJ10pa B KIIETKE, €ro KPyroBOpOT B
MpUPO/Ie, MPUMEHEHHUE €T0 COSIUHEHUN B CEITbCKOM X03siicTBe. DTOp Kak OMOJIOTHYECKH HE00-
XOJIMUMBIN 3JIEMEHT U KaK 3JIEMEHT-3arps3HUTEIb OKPYKAIOIICH CpeIbl.

21. Daementsl VIIIA-moarpynmnsbl. DJIEKTPOHHOE CTPOSCHUE aTOMOB OJIArOPOAHBIX Ta-
30B U OCOOCHHOCTH MX XUMUYECKUX U (pU3HUecKux cBocTB. COeMHEHUS OJIarOPOTHBIX Ta30B.

22. IlepexogHblie MeTa/UIbl. 3aBUCHUMOCTb CBOWCTB IEPEXOJHBIX METAJUIOB OT 3JIEK-
TPOHHBIX CTPYKTYp S-, p-, d- u f-moxypoBHeii atoMoB. OCOOCHHOCTH aTOMHBIX XapaKTEPUCTUK -
U f-MeTasIoB, OTJIMYAKONINE UX OT S-METAJIIOB.

du3nYecKue CBOWCTBA MEPEXOJHBIX METAIOB M MPHYUHBI MX pazHooOpasus. Oomue
XUMHYECKHe ocobeHHocTn d-metasioB. PasHooOpasue cTerneHel OKMCICHHUS, YCTOMYHMBBIX HPU
0OBIYHBIX YCHOBUSAX. COCMHEHHUS C BHICHIUMU M HUZIIMMH CTEIIEHAMH OKUCICHHUS. DIEKTPOXH-
MUYECKHE CUCTEMBI U3 METAJIOB U UX COCTUHEHUIA.

Beicne oxcuapl 30-MeTaluioB M MX MPOU3BOAHBIC: KHUCIOTHI, MOJHMKHCIOTHI, COJIH.
CX0/ICTBO C COETMHEHUSIMU p-3JIEMEHTOB.

CoemuHeHuUs, CoJepKaIiie aroMbl 30-MeTa/lJIOB B HU3MIMX CTEMEHIX OKucieHus (+1, +2,
+3); OKCHUJBI, TUIPOKCHU/IBI, AKBAKOMILJIEKCHL. VX OKMCIMTEIHHO-BOCCTAHOBUTEIbHASI YCTONYH-
BOCTb, CTPOCHHME M KHHETHYCCKHE XapPaKTEPUCTUKH B CBSA3M CO CTPOCHHEM BaJICHTHBIX O-
MOIypPOBHEH KaTUOHOB.

KomruiekcHbIe COSTMHEHUS IBYX U TPeX3apsIHbIX KaTHoHOB 3d-metaiioB. X ycTonym-
BOCTh B BOJHBIX PAaCTBOPAX U Pa3IMuus B YCTOMYMBOCTH, CBSI3aHHBIE C 3aps/IOM KaTHOHA U TPHU-
pooit KoMIuIekcooOpa3yrotero aurasaa. KoMIiekcsl ¢ aMIHOKHCIIOTAMH.

OCOOEHHOCTH XUMHHU BKHEUIINX OMOTEHHBIX (-METayuIoB: BaHAIHUs, XpOMa, MapraHiia,
JKene3a, KoOanbTa, HUKENs, MeIU, LIUHKA, MoJnOaeHa. VX BakHEWIINe COCAMHEHUS: OKCHU/IBI,
KHUCIIOTBI, TUJIPOKCUIBI, COJIM, aKBAaKOMIUIEKCH U Ap. CTpoeHHEe U XUMUYECKUE CBOICTBA Bax-
HEUIMX OMOTEHHBIX COeTMHEHUN d-MeTalIoB.

23. JlanTanouabl U akTHHOUABL. QOco0eHHOCTH UX cTpoeHHs. OCHOBHBIE 0OCOOCHHOCTH
XUMUYECKUXHU (PU3UIECKUX CBOMCTB.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Bun yuebHoi paboThI O6paszoBaTenbHbIe TEXHOJIOTHU

3J'IeKTpOHHLI€ MaTepuaibl, UCIIOJIB30BAHUC MyHBTHMeHHﬁHLIX CpeACTB, pa3-

Jlexun .
JTATOYHBIN MaTepua

BeimonHeHHe OMBITOB, O0CYXK/ICHUE U aHATIM3 UX PE3YJIbTATOB, HAITUCAHUE
JlaGoparopHble pabOTEhI YpaBHEHUH peakyii, TECTUPOBAHKE, BHIIIOJIHEHUE IPYIIIOBBIX ayAUTOPHBIX
3aJaHUH, MHANBUAYAJIbHBIC JOKJIA/bI

Hanwucanue pedepara, noaroroBka Joknana

CamocTosiTenpHas padora N
BrlinoHeHIE MHIMBUTYJIBHBIX 3aJaHIH (TECTOB)

6. OnleHO4YHBbIE CpeICTBA JUCHUILIUHBI (MOTYJIs1)
6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ko O1eHOYHOE CPEICTBO
Ne KonTponupyemsbie pa3aens! (TeMbl) 5 N 1 PeA
KOHTPOJIUPYEMO
/i JUCLIUIUTUHEI HAaNMEHOBAHHE KOJI-BO
KOMITETCHIINH

TecToBEIC 3a7aHMS 20
Temrl pedepaTon 3

1 | OcHoBHEbIe TOHSATUA U 3aKOHEI Xumun. | YK-2, OIIK-2, I[IK-7 pedep
Bompock jiist 5x3ameHa 8
Komn.-opuenT. 3a1anue 1
TecToBEIC 3a7aHMS 10

Temsl pedeparos
Bomnpocs! ajist ax3ameHa
Komn.-opuenT. 3anianue

2 | PactBoOpSI. YK-2, OIIK-2, TTIK-7

= 00 o
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PaCTBOpI)I OJICKTPOJIMTOB.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUSA
Temsr pedepaTor
Bormpocs! ajis sx3ameHa
Komn.-opuenT. 3anianue

N
o

I'maponus comneid.

YK-2, OIIK-2, TIK-7

TecToBble 3an1aHus
Tems! peepaTon
Bompocs! a1 sk3ameHa

[

Kommiiexcubie COCIMHCHU.

YK-2, OIIK-2, TIK-7

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

roNvBElor BN

OKUCITUTETHHO-BOCCTAHOBUTEIIHHEIC
peaKIuH.

YK-2, OIIK-2, TIK-7

TecroBble 3ananus
Temnr peepaTon
Bormpocs! aiis sx3ameHna
Komn.-opuenT. 3aianue

XUuMHUyecKass KHUHETHUKA.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bormpocs! aiis1 sx3amena
Komn.-opueHT. 3aanue

XHUMHYECKOE PABHOBECHE.

YK-2, OIIK-2, TIK-7

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

OCHOBBI XUMHYECKOH TepPMOJMHAMHU-
KH.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparos
Bormpocs! aiis sx3ameHa
Kowmr.-opueHT. 3ananue

10

Crpoenue aroma.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsr pedpepaTon
Bormpocs! aiis1 sx3amena
Komn.-opuent. 3ananue

11

[leproamueckas cucreMa 3JIeMEHTOB
H.N. Menneneena.

YK-2, OIIK-2, IIK-7

TecToBbIe 3aMaHus
Tewms pedpepaTon
Bormpocs! aiis1 sx3amena
Kowmm.-opueHT. 3a1anne

12

XuMHYecKas CBS3b.

YK-2, OIIK-2, TIK-7

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

13

Xumus sneMenToB. Bogopos.

YK-2, OIIK-2, TIK-7

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

14

OnemeHTsl [A-noarpynmsl.

YK-2, OIIK-2, TIK-7

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

15

Onements! ||A- moarpymmsr.

VK-2, OTIK-2, TIK-7

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

16

Onementsl || A-ioarpymnimsr.

VK-2, OTIK-2, TIK-7

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

17

Onementsl [VA-noarpynnsl.

YK-2, OIIK-2, TIK-7

TecToBEIe 3aJaHHA

NP NRPRPNMRORPNRORPNOORIRFAMEIRroERRRrURRNESRPON RO RPN
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Tewmsl pedeparos
Bomnpocs! ajist ax3ameHa
Komn.-opuenT. 3ananue

TecrtoBbie 3a0aHuA
18 |Bnementsr VA-IOATpYIIIHL. YK-2, OIIK-2, [IK-7 | Temsr pedepaToB
Bonpoch! 151 3x3ameHa

TecrtoBble 3agaHuA
Tewmsl pedeparos
Bonpocs! ajist ax3ameHa
Kowmn.-opueHr. 3aganue

19 |OBnements! VIA-oarpymiisI. VK-2, OIIK-2, IIK-7

Tecrossle 3ananus
Tewmsl pedeparos
Bonpocs! aiist ax3ameHa
Komn.-opuenT. 3anianue

20 |Onementst VIIA-moarpymnmsl. YK-2, OIIK-2, TIK-7

TecroBble 3ananus
Tewmsr pedpepaTon
Bompocs! ans sx3ameHa
Komn.-opuenT. 3ajanue

21 |Onementst VIIIA -moarpymisl. YK-2, OIIK-2, TIK-7

P NP ORFRPNEFEPOEFEDNNDNDNOOIFEDNDDN

w
o

TecroBrle 3ananus
Tewmsr pedpepaTon
Bompocs! ans sk3ameHa
Komn.-opueHT. 3a1anue

22 | I[lepexoHbIC METAJLIHI. VK-2, OIIK-2, [IK-7

TecroBrle 3ananus
Tewmst pedpepaTon
Bormpocs! aiis sx3ameHa
Komn.-opueHT. 3aanue

23 | JlanTaHOUIBI U AKTUHOM/IBIL. VK-2, OIIK-2, [IK-7

P NNNOWEFEDNDNDN

6.2 IlepeyeHb BONPOCOB JJIl IK3aMeHA

1. OcHOBHBIC OHATHSA ¥ 3aKOHBI xumuu. YK-2, OIIK-2, ITK-7

2. PacTBOpBI Kak CMECH MOHHO- M MOJEKYJIspHO-aucnepcHoro yposus. YK-2, OIIK-2,
ITK-7

3. UneanvHbie u HeuaeanbHbie pacTBopbl. YK-2, OIIK-2, ITK-7

4. CniocoOs!1 BelpaskeHus: koHuenTpanui YK-2, OIIK-2, [TK-7

5. PactBopsl anekrponuros. YK-2, OIIK-2, TTK-7

6.Tumnbl cunpHBIX AnekTpoauToBYK-2, OIIK-2, TTIK-7

7. I'ugparanvs MOHOB. DHeprus ruaparanuu. [lepBudHas U BTOpUYHAS THAPATHBIE 000-
nouku. Kpucramnorunparst. YK-2, OIIK-2, TTIK-7

8. AKTHBHOCTB, KOX(pHUIHMEHTH akTUBHOCTH. [IpomsBenenue pactBopumocTHYK-2,
OIIK-2, ITIK-7

9. Tumbl cmalbbIX IEKTPOIUTOB. KOHCTAHTHI M CTETIEHH IHUCCOIMAIMH CIA0BIX AJIEKTPO-
autoB. YK-2, OIIK-2, I[TK-7

10. Bona kak cnaOwlif 35ekTponauT. BogopoaHbiil 1 ruaApOKCHUIIBHBIN TOKa3aTean pacTBO-
poB. CriocoObI u3MepeHus BogopoaHoro mokasarens. YK-2, OIIK-2, [TK-7

11.KucmotHo-ocHOBHBIE cBoMcTBa BemecTB. YK-2, OIIK-2, ITK-7

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

13.I'maponus coneii. YK-2, OIIK-2, TIK-7

14. Tunbl TuapOIM3a, KOHCTAHTHI U CTETeHU Tuapoin3a coieit. YK-2, OIIK-2, TTIK-7

15. KoMmmuiekcHbIE COEAUHEHHS: COCTaB M CTPOECHHUE KOMIUIEKCHBIX coenuHeHuid. Koop-
nuHanmoHHas teopust Bepuepa. YK-2, OIIK-2, TIK-7

16. Xumudeckas CBsI3b B KOMIIJIEKCHBIX COETMHEHMSIX. Teopust KOOPINHAMOHHON XUMHU-
YeCKOM CBS3M: METOJ BaJICHTHBIX CBsI3€H, Teopust kpuctammndeckoro mons. YK-2, OIIK-2, TTK-7

17. ducconmanus ¥ yCTORYMBOCTh KOMIUIEKCHBIX coeauHenuit. YK-2, OIK-2, ITK-7

18. Homenkiarypa kommiekcHbix coeaunenuit. YK-2, OIIK-2, I[TK-7
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19. 3HayeHne KOMIUIEKCHBIX COCTUHEHUN. XI0pOQHILI, TeMUH, ()EPMEHTHI - IPUPOTHBIC
koMIekcHble coequaenusa. YK-2, OIIK-2, [TIK-7

20. OkucnuTenbHO-BOCCTaHOBUTEIbHBIE peakiuu. YK-2, OIIK-2, [1K-7

21. OKHUCTUTENIbHO-BOCCTAHOBUTEINBbHBIE (JIEKTPOAHBIE) MOTEHIMANBI. 3aBUCUMOCTD I10-
TEHIMaja OT aKTUBHOCTEH MOTEHLMANI-ONPEeNIomuX BemecTB. YpaBuenue Hepucra. YK-2,
OIIK-2, ITIK-7

22.  OmnpenencHue  HampaBleHUsT W [IyOMHBI  TPOTEKAHUS  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMH C TOMOIIbIO OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAJIOB.
YK-2, OIIK-2, T1IK-7

23. Kuneruka xumuyeckux peakuuid. [lonarre o ckopoct xumudeckou peakuuu. Hc-
TUHHAas (MrHOBeHHast) ckopocTh peakuuu. YK-2, OINIK-2, [IK-7

24. OcHoBHbIE (haKTOPBI, BIUSIONINE Ha CKOpOocTh peakiuu. YK-2, OIIK-2, TTK-7

25. 3aKOH JEHCTBYIOIIUX MacC — OCHOBHOM 3aKOH XMMMUYECKON KMHETHKHU Ul JIEMEH-
tapHO# cragun. KoHcranra ckopoctu peakiuu. YK-2, OIIK-2, I1K-7

26. Katanmu3 u QepmMeHTh. METOABI PEryIMpPOBaHUS CKOPOCTH XUMHUYECKOW PEaKIIHH.
YK-2, OIIK-2, I[TIK-7

27. XMMHUYECKOE PaBHOBECHE KaK pe3yJbTaT CaMOIPOM3BOJIBHOTO MPOTEKAHHs O0O0paTH-
Moii peakiuu. [Ipotonutuueckoe paBuosecue. YK-2, OIIK-2, TTIK-7

28. 3akon aeictByronmx macc. Koncranra pasuosecus. YK-2, OIIK-2, I[TK-7

29. CmenieHre paBHOBECHS MPU M3MEHEHUU KOHIEHTpALMU, TEMIIEpaTyphl U JaBJICHUS.
[Mpunmun/lellarense. YK-2, OIIK-2, IIK-7

30. OcHoBbl xumMuueckoi TepmoaunHamukn. YK-2, OITK-2, ITK-7

31. DHTaNBNUS KaK QYHKIHS COCTOSIHUS BemecTBa. 3akoH ['ecca. YK-2, OIIK-2, ITK-7

32. Ourponus. YK-2, OIIK-2, T[IK-7

33. Crpoenue atoma. YK-2, OIIK-2, T1K-7

34. OcHOBHbIC MPUHIUIBI KBAHTOBOM TEOPHH CTPOEHUS BEIIECTBA: MPEJCTABICHUS O
KOPITYCKYJIIPHO-BOJIHOBOM JlyaJlu3M€ SIBJICHUM MUKpPOMHpA, TNPHUHIUIE HEONpeaeIeHHOCTH,
ypaBHenuu lllpenunrepa, BoaHOBoOM (yHKkIMH, aToMHOM opOuTanu. YK-2, OIIK-2, TIK-7

35. KBaHTOBBIE UnCIa: IIaBHOE, OPOUTAIIBHOE, MATHUTHOE U CIIMHOBOE. DHEPreTUYeCcKre
ypoBHHU U nmoaypoBHH atoma. YK-2, OIIK-2, TTK-7

36. [IpuHUUIBI 3amOHEHUS SJIEKTPOHHBIX OpOHWTaliel aToMa B OCHOBHOM COCTOSIHUH:
npuniun [aynu, npasuno Xynaa. YK-2, OIIK-2, ITK-7

37. llepnonuueckas cucrema snementoB [I.1. Menaeneesa. YK-2, OIIK-2, [TK-7

38. CBoiicTBa aTOMOB 3J€MEHTOB (MMOTEHLMAJI MOHU3ALIUU, CPOACTBO K JIEKTPOHY, HIIEK-
TPOOTPHUIATENHHOCTD, paanychl Ban-nep-Baansca). YK-2, OIIK-2, T1K-7

39. O0muMe XMMHYECKHE CBOMCTBA 3JIEMEHTOB M NEPUOJUYECKUN XapakTep UX M3MEHe-
mus. YK-2, OIIK-2, I1IK-7

40. PeakuonHnas cnocoOHocTh BemiectB. YK-2, OIIK-2, T1IK-7

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

42. MeToJ1 BaJIGHTHBIX CBSA3€H U 0COOEHHOCTH MCIIOJIB3YEMOM B HEM BOJHOBOM (DyHKIINH,
o- u m-cBsa3u. YK-2, OIIK-2, I1IK-7

43. Tunel ruOpuaM3allMd aTOMHBIX opOHTanei u reomerpus moiekyn. YK-2, OIIK-2,
[TK-7

44. MetoJ MOJNEKYIApHBIX OpOUTaIei. 1 OCOOEHHOCTH MCMOJIb3yeMON B HEM BOJIHOBOM
¢byuknun. YK-2, OIIK-2, TIK-7

45. CtpoeHue BemiecTBa B KoHAeHcHpoBaHHOM coctostHuu. YK-2, OIIK-2, TTK-7

46. Xumus sneMeHTOBrpynn nepuoanyeckoit cucremsl. YK-2, OINIK-2, T[TK-7

47. Bogopoa.CBoeoOpa3ue CTpOEHHUS aromMa BOAOPOJA, (PU3MUYECKHMX M XHUMHYECKHX
cBoiicTB sToro snemenTa. YK-2, OIIK-2, ITIK-7

48. Bona, reoMeTpust U CBOMCTBA €€ MOJIEKyJbl. CTpyKTypa JIbJa U KUIKON BOJBL. XH-
MHYECKHE CBOMCTBA BOJIbI. Boma kak pactBoputens u aurana. YK-2, OIIK-2, T1K-7

49. DKOIOTUYECKHE acIlleKThI Bogononb3oBanusa. YK-2, OIIK-2, ITK-7
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50. OnemenTtsl IA-noarpynmnsr. YK-2, OIIK-2, ITK-7

51. Xumuueckue cBOWCTBA HIEIOYHBIX MeTAIIOB. [llemounble MeTaipl Kak BOCCTAaHOBH-
tenu. VX crocoOHOCTh 00pa3oBbIBaTh OMHAPHBIE COCTUHEHMS IyTEM CHHTE3a M3 MPOCTHIX Be-
mects. YK-2, OIIK-2, ITK-7

52. Onementsl ||A-noarpynmnel. YK-2, OIIK-2, TIK-7

53. ®usnueckre 1 XMMUYECKUE CBOMCTBA MeTaJIIMYeckoro Oepuuins. bunapHsie coenu-
HEHHs, oOpa3zyeMble OepuiuineM, UX CTPOCHHE M XMMHUYECKue cBoicTBa. OKCHA, THAPOKCUT U
akBakoMmiuiekc [Be(OH2)4]2+, ux amporeprnocts. KomriekcHsie coenuuenns oepmmus. YK-2,
OIIK-2, ITK-7

54. ®usnueckue U XUMHUYECKHE CBOICTBA MarHusi M KaJbLIUA, UX BOCCTAHOBUTEIbHbBIC
cBoiicTBa. TepmomuHamuka oOpa3oBaHUS OMHAPHBIX COCIMHEHUN MarHus M KaJbIHs MyTEM
cuHTe3a u3 sneMenToB. YK-2, OITK-2, ITK-7

55. Mg2+ u Ca2+ B xwuBoii kierke. Ponp mMaraus B xmopoduiie. KaTHoHbl Maraus u
KaJIbIKs B (DEPMEHTATUBHBIX PEAKITUAX, UX PETYJISITUBHBIE ponn B KieTke. YK-2, OIIK-2, ITK-7

56. Onementsl | HIA-noarpynnel. YK-2, OIIK-2, [TK-7

57. OTnuumne 3NEeKTPOHHOTO CTPOEHHUSI aTOMOB OOpa U aJlOMUHUSL OT CTPOCHHS APYTUX
3JIEMEHTOB NoArpymnmsl. [Ipeodiaganrue KOBaJEHTHOIO XapaKTepa CBA3EH B COEAMHEHUSIX Oopa U
JBOMCTBEHHBIN MOHHO-KOBaJICHTHBIN XapakTep cBs3eit amomunus. YK-2, OIIK-2, TTK-7

58. dusnueckue U XMMHUYECKHE CBOMCTBa 31eMeHTHOro 6opa. TepmoauHamuka oOpa3zo-
BaHUsl OMHApPHBIX COeTUHEHUI 00pa, X CTPOCHUE U XUMUYEeCKue cBoiicTBa. Kucmoponaneie co-
eAMHCHHS 0opa: OKCHJI, OOpHAS KHCIIOTA, TOJUKUCIOTHI Oopa, ux comu. YK-2, OIIK-2, ITK-7

59. dusnueckue U XMMHUYECKHUE CBOMCTBA METANIIMYECKOro amtoMuHus. OKCUABI U TUI-
POKCHIIBI aIIOMUHMSI, pa3HOOOpa3ue WX CTPOCHUS, aM(pOTEPHOCTb 3TUX COCAMHEHUH, peaKIuu
ux B3aumHoro npespamenus. YK-2, OIIK-2, ITK-7

60. Dnementsl IVA-noarpynnsl. YK-2, OIIK-2, ITK-7

61. OcoOeHHOCTH XMMHUYECKUX CBSI3€H YIIIepOJI—yIiIepoJl, CBSA3EH yriepoia ¢ BOAOPO-
JIOM, a30TOM U KHUCJIOPOJIOM U cBsA3ell kpeMmHus ¢ kuciaopogom. YK-2, OIIK-2, TTK-7

62. X¥MHs HEOPraHUUYECKUX COEIMHEHUH YIiepoJa: YIIEKUCIOro ra3a U €ro Mpou3BOJI-
HBIX, KOMIUIEKCHBIX coennHennii ¢ C-nonopupiMu aurangamu. YK-2, OIIK-2, TTIK-7

63. Xumust OMHapHBIX coeMHEHUH KpeMHUsl. OCOOEHHOCTH MX TEPMOJMHAMUKHU, UX pe-
akmuu ¢ Bojou u kuciaopoaom. YK-2, OINK-2, TTIK-7

64. HapoaHo-X0351IICTBEHHOE TPUMEHEHUE CUJIMKATOB U JPYI'MX COEIMHEHUN KPEMHUS.
YK-2, OIIK-2, TIK-7

65. OcoOeHHOCTH XMMMHU T€pMaHus, 0J10Ba M cBUHIA. [IpMeHeHe ITHX 3JIEMEHTOB U UX
coeIMHEHMI. DKOJIOTHYeCcKas OacHOCTh coenuuenuii ceuana. YK-2, OIIK-2, ITIK-7

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

67. Oco0eHHOCTH XMMUYECKUX CBSI3E€H a30Ta ¢ BOJOPOJIOM, YIJIEPOJIOM U KHCIOPOIOM, a
dochopa ¢ kucnoponom. PaznuuHas npuposa BaXKHBIX KJIACCOB COEIMHEHMH 3THX 3JI€MEHTOB.
YK-2, OIIK-2, TIK-7

68. Xumus MOJEKYJISIPHOrO a30Ta, aMMHaKa M €r0 MPOM3BOAHBIX, OKCUIOB a30Ta, a30T-
HOM KHUCJIOTHI U €€ cojieil. 3HaueHne a30Ta Kak djaeMenTa nutanus. YK-2, OIIK-2, T1IK-7

69. Xumus oprodocdopHoii kucnotsl u ee coneil. KongencupoBanusie ¢pochopHbIe KHc-
J0THI 1 uX co. YK-2, OIIK-2, ITK-7

70. Ocobennoctu ¢ochopa kak OuoreHHoro snemenrta. Crnennduka MOBeICHUS U 3HAYC-
Hue coeauHeHui Gocdopa B Ouocucremax. Baxkasie 6momonexybl, coaepxaniue dpochop. 3Ha-
yeHue gocdopa kak 3nementa nutanus. Kpyrosopor ¢ochopa B npupone. YK-2, OINIK-2, TTK-7

71. TexHOJOTrMYECKH KOHTPOJIb COOTBETCTBHS KayecTBa MPOU3BOJIUMON MPOAYKIHUHU U
ycayr ycraHoBieHHbIM HopmaM YK-2, OIIK-2, TTIK-7.

72. Dnementsl VIA-oarpynmsl MoJeKySIpHBIA KHCIOPOA KaK OKHCIHUTENb. TepMoIu-
HaMHMYecKasl YCTOMYHMBOCTbh U PAcIpOCTPAHEHHOCTh KHCIOPOAHbIX coequHennit. YK-2, OIIK-2,
[TK-7
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73. Oxcuapl, KUCIOPOIHBIC KUCIOTHI, aM(pOTEpHBIE COSAMHEHMSI, OCHOBAHUS, COJIU KHC-
JIOPOAHBIX KUCIIOT KaK BaKHEHIIIHME Ki1acchl coenHeHni. PazHooOpasue ux crpoenus. [lepokcun
Bojziopoaa u apyrue nepokcuasl. YK-2, OIIK-2, TTIK-7

74. MonekylnapHblid KUCIOpoJ B OuosHepretuke. Poib (PyHKIMOHAIBHBIX KUCIOPOICO-
JEpIKaIMX TPynn B OMOMOJIEKyJIax. DKOJOTHYecKasl pojib KHCIOpoaa u 030Ha atMocdepbl. YK-
2, OIIK-2, TIK-7

75. CoenuHeHus cepbl ¢ BOAOPOIOM | KuciopogoM. CepHasi kucnota, cyibdarel. Cep-
HUCTBIN ra3, cepHUcTas KUciIoTa, cynbhuThl. CepoBogopoa u nonucyiabpansl. YK-2, OIIK-2,
[TK-7

76. Cepa xak OuoreHHbIN meMeHT. [Ipumenenue cyab(haToB U IPYruX COSAUHEHUN Cepbl
B CEJIbCKOM XO035HCTBE. DKOJIOrH4YecKas onacHoCTh cepuucroro raza. YK-2, OIIK-2, ITK-7

77. IlpaBuiia TeXHUKU OE€30MACHOCTH, MPOU3BOACTBEHHON CAaHUTApUH, MOKApHOU 0e3-
OMAacCHOCTH M OXPaHbl TPYJA; U3MEPEHHS U OLICHUBAHUS MapaMETPOB MPOU3BOJICTBEHHOTO MUK-
pPOKJIMMaTa, YPOBHsI 3albJICHHOCTH W 3ara30BaHHOCTH, IIyMa, U BUOpaIM, OCBEUICHHOCTH pPa-
6ouux mectYK-2, OIIK-2, TIK-7.

78. Dnementsl VIIA-noarpymnmbel. OcoOEHHOCTH CBSI3€H, TEPMOJUHAMUKHU U CTPOSHUS KO-
BaJICHTHBIX coequHeHU (ropa. CucreMaTnka KOBAICHTHBIX COSAMHEHHUU (Topa. PTOPOBOIO-
pon, ¢TopoBogopoaHas (mnaBukoBas) kuciora. YK-2, OIIK-2, ITK-7

79. OcOOCHHOCTH CBS3CH, TEPMOJAMHAMHUKY M CTPOCHUS KOBAJICHTHBIX COSAMHEHUN XJIOpa
B CPaBHEHHUHU C COeIMHEHUsIMU (QTopa. XJIOPOBOAOPO, XJIOPOBOAOPOAHAs (COJsSHAS) KHUCIOTA.
CoenuHeHus C OJIOKHUTEIIbHBIMU CTETICHSIMU OKUCIIEHUS XJI0pa, UX XUMUYecKue cpoiicTtBa. Y K-
2, OIIK-2, TIK-7

80. OcobenHocTH XJ10pa Kak OMOreHHOro 3jaeMeHTa. Poiib Xj10pa B KJIETKE, €ro KpyroBo-
pPOT B MPUPOJE, IPUMEHEHUE €r0 COSIMHEHHUI B CENbCKOM X03sicTBe. DTOp Kak OMOIOTHYECKU
HEOOXOIUMBIN 3JIEMEHT M KaK AJIEMEHT-3arpsA3HUTENb oKpyxkatouiei cpeapl. YK-2, OIIK-2, T1K-
7

81. Iowuck, xpaneHune, 00OpabOTKa M aHAIKM3 MHOOPMAIMH U3 Pa3IMYHBIX UCTOYHHKOB U
0a3 JaHHBIX C HCIOJIb30BAHHEM HH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJIOTHUH.
[TK-24.

82. Onementsl VIIIA-noarpynmner. YK-2, OIIK-2, ITIK-7

83. DeKTpOHHOE CTPOEHHUE aTOMOB OJIAarOPOJIHBIX Ta30B U OCOOCHHOCTH MX XUMHUUYECKHUX
u ¢pusnueckux cBorcTB. Coennuenus 6maropoausix razos. YK-2, OIK-2, ITK-7.

84. Tlepexoaabie MeTaIUTbL. PU3NYECKUE CBOWCTBA MEPEXOTHBIX METAJIOB M IIPUYHHBI X
pazHooOpasus. O0rme xuMuaeckue ocobernoctu d-metamios. YK-2, OITK-2, TTK-7

85. MeToinka IpOBEICHHS MCCIICIOBAHMS U aHATTN3a PE3y/IbTaTOB KCIEpUMEHTOB. YK-
2, OIIK-2, ITK-7.

86. Boicime okcubl 30-MeTaIOB U UX MPOU3BOHBIC: KUCIOTHI, TOTMKHCIOTHI, COJIH.
CxoncTBO ¢ coenuHEeHUsAIMU p-nemenToB. YK-2, OIIK-2, TTK-7

87. OCcOOCHHOCTH XMMHUHU BaXHEHIIUX OMOTeHHBIX O-METaIOB: BaHAAWs, XpOMa, Map-
raHia, ’enesa, Kob6anpTa, HUKeIs, MelU, [INHKa, MouOAeHa. X BaxkHeillne cCOeTUHEHHS: OK-
CHJIBI, KMCJIOTHI, TUAPOKCHIBI, COJTH, akBaKoMIUTIeKCHI 1 1ip. YK-2, OTIK-2, ITK-7

88. CrpoeHne W XUMHUYECKHE CBOWMCTBA BaKHEUIIMX OWOTEHHBIX COeNUHEHUN d-
MeramioB. YK-2, OIIK-2, I[TK-7

89. Jlantanouas! 1 aktuHOUBL. OcobeHHOCTH HX cTpoeHus. YK-2, OIIK-2, TIK-7

90. CrtocoOHOCTH K caMoOpraHu3auy u camooopazopanmio. YK-2, OIIK-2, ITK-7

6.3. IlIkaia OLlEHOYHBIX CPEACTB

YpoBHU OCBOCHHS Kputepuu oneHuBanus OrneHOYHBIE CPEJICTBA
KOMIIETeHIIUN (xo1n-BO OayIoB)
[IponBuHyTHII 3HaeT TecToBble 3a1aHus

(75-100 6ammoB) - MTOJTHO TEOPETHYECKUi Marepual, Kotopeii ymeer | (31-40 Gamion)
«OTIIUYHO» COOTHECTH C BO3MOXHOCTSIMH MpakTH4YecKoro npw- | Pedepar (9-10 6amnos)
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MEHEHHUS;
OCHOBBI CaMOOPIaHU3aIMU U caMO0OPa30BaHMUs;
METOAMKY MPOBEACHUS UCCIICAOBAHUS M aHAITU3 pe-
3yJIBTaTOB SKCIIEPUMEHTOB.

ymeeT

- OCYILECTBIISITh TEXHOJIOIMYECKUH KOHTPOJIb COOT-
BETCTBHUS KA4eCTBa MPOU3BOJUMOMN MPOAYKIIMH U
YCIIYT YCTaHOBJICHHBIM HOpMaM

- IPOBOJUTH MCCIIEIOBAHUS 11O 3aJaHHOH METOJMKE
Y aHAIM3UPOBATH PE3YNbTaThl SKCIIEPUMEHTOB

- UHTErPUPOBATH 3HAHUS M3 PasHBIX Pa3JesioB, CO-
€AMHSS MOSICHEHNE U 000CHOBAHUE,

- BBINIOJIHATH IPAKTUKO-OPUEHTHUPOBAHHBIE U CHUTYa-
UOHHBIE 33/1aHUs, pelaTh TUIIOBBIE U MpPOQeccro-
HaJIbHO-HAIIPABJICHHBIE 3a7a4H,

- ObICTpO M 0€30MMOOYHO MPOUILTIOCTPUPOBATE OT-
BET COOCTBEHHBIMHU NPHUMEPAMH,

- BECTH IIPEAMETHYIO JIUCKYCCHIO;

BJIajeeT

- TMpaBWJaM{ TEXHUKH O€30MacHOCTH, MPOU3BOI-
CTBCHHOW CaHHUTapHH, TOXKapHOM O€30MacHOCTH U
OXpaHbl TPyJa; U3MEPEHUs] U OLICHUBAHMS MTapaMeT-
POB IMIPOU3BOJACTBEHHOI'O MHUKPOKIMMATa, YPOBHS
3albJICHHOCTH W 3ara3oBaHHOCTH, IIyMa, U BHOpa-
LIUH, OCBEIIEHHOCTH Pa0OYNX MECT

- TEPMHUHOJIOTUEH U3 pa3IMYHbIX Pa3aesioB Kypca,

- crnoco0amMH MBICIUTENFHON EATENLHOCTH (aHANH-
30M, CHHTE30M, CPaBHEHHUEM, 000OIIEHUEM H T.1I.),

- apryMEHTHUPOBAHHOW, 'PAMOTHOM, YETKOH PEYBIO.

Borpocs! k 3K3aMeHy,
KOMIT.-OPHEHTHD. 331aHuUsI
(35-50 6aytoB)

3HaeT

- TEOPETHUYECKUI M INPAaKTHUYECKUH MaTepuai, HO
JIOIYCKaeT HETOYHOCTH;

- OCHOBBI CaMOOPIaHU3AIH U caMO00OPa30BaHMUS;

- METOJMKY IPOBEIECHUS HCCIEAOBAHMS U AHAJIU3
PE3yNbTaTOB SKCIEPUMEHTOB

ymeer

- COEJIMHATH 3HaHMsI U3 Pa3HBIX Pa3JIelioB Kypca,

- HAXOJIUTh IIPABUJIbHBIE IPUMEPBI U3 TPAKTUKH,

- pelaTh THITOBBIE 3aJ]a4u;

TecroBble 3ananust
(21-30 6amoB)

BazoBwrit BJIajJI€eT
! Pedepar (7-8 6asio)
(50-74 6amna) - TpaBWJIaMH TEXHUKU OC30MaCHOCTH, IPOU3BOJI-
. . Bomnpockl k 5K3aMeHy,
«XOPOIIIOY» CTBEHHOW CaHUTApWH, MOXApHOW O0€30MacHOCTH M
] KOMIL.-OPUEHTHP. 3aaHuUs
OXPAHbI TpyAd, (22-36 GamnoB)
- TEPMHHOJIOTHEH W3 pa3jMyYHBIX Pa3JeiioB Kypca,
[IPY HEBEPHOM YHOTPEOJICHUH CaM HCIPaBJseT He-
TOYHOCTH,
- BCEM COJICp)KAaHUEM, BUIUT B3aUMOCBSI3U, MOXET
MPOBECTH aHAJIM3 M T.JI., HO HE BCEraa JeNacT 3TO
CaMOCTOSTENbHO, 0€3 TOMOIIIH MTPETo1aBaTes,
- crocobamMy MBICTUTENILHON CATEIBHOCTH (aHAH-
30M, CHHTE30M, CPaBHEHHEM, 0000IIEHUEM H T.1I.);
- ApryMEHTHUPOBAHHOW, IPaMOTHOM, UETKOH peublo.
N . 3HaeT TecToBblc 3anaHus
OPOTOBBIH MOBEPXHOCTHO (11-20 6amoB)
(35-49 6amnon) P
- T TUYCCKUH W TIPAKTHUYECKWA Marepuani, H T (5- JIOB
eopeTniec a ec arepuai, Ho | Pedepar (5-6 6amio
(YAOBACTBOPUTEIL. | 1 hvekaer ommOK; Bompocsr k sx3aMeH
HO» forty ’ p Y,

- OCHOBBI CaMOOpTraHn3al 1 CaMOO6pa3OBaHI/I}I;

KOMII.-OPUCHTHUP. 3aJaHUA
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- METOJMKY MPOBEIACHUS HCCICAOBAHMS U aHAIU3
Pe3yNbTaTOB AKCIEPUMEHTOB

yMeeT

- COCAWHATH 3HAHUSA W3 Pa3HBIX pa3le]ioB Kypca
TOJIBKO IPY HABOSIIMX BOIPOCAX MPENOAABATENA,

- C TPYAOM COOTHECTH TEOPETHYECKUI M MpaKTUYE-
CKHIA, OMycKasl OITMOKH B PEIICHUH TUIIOBBIX 3a/1a4
Ha MPUMEHEHUE 3HAHWU B PEAbHOM MPAKTUYECKOU
JIEATEIBbHOCTH;

BJIajIeeT

- HEJIOCTATOYHO MPABUIAMU TEXHUKH 0€30MaCHOCTH,
MIPOU3BOJICTBCHHON CaHUTApHH, TIOKApPHOU Oe3ommac-
HOCTH WU OXpaHbl TPyJa; U3MEPEHUSI U OLECHUBAHUSA
MapamMeTpoB TMPOU3BOACTBEHHOTO MUKPOKINMATA,
YPOBHSI 3allbUICHHOCTU M 3ara30BaHHOCTH, LIyMa, U
BHOpAIy, OCBEIIEHHOCTH Pa00YNX MECT

- HEJOCTaTOYHO CIOCOOAMU MBICIIUTEIBHON Jes-
TETFHOCTH  aHaJN30M, CHHTE30M, CpaBHEHHUEM,
0000IICHHEM | T.1.);

- ciaboil apryMeHTanue, JIOTHKOW Py MOCTPOCHUH
OTBeTa.

(19-23 6ana)

Huzkuit
(momoporoBbrit)
(xommeTeHIHs
He cOopMHUpPOBaHA)
(Menee 35 6amioB)
«HEYIOBJIETBOPH-
TEJBHOY»

He 3HaeT

- TEOPETHUYECKUI U MPAKTUYECKUNA MaTepHall,

- CYLIIHOCTHOM 4acTH Kypca;

He ymeeT

- 0e3 CyIIecTBEHHBIX OMIMOOK BHICTPAMBATh OTBET,
BBIIIOJIHATH 3aJaHUE,

- BBIIIOJIHATH NPaKTUKO-OPUCHTUPOBAHHBIC U CUTYya-
LMOHHBIE 33aJaHKs, pellaTh HHTETPUPOBAHHbIEC 3a7a-
4yH po¢eCCHOHANBHON HANIPaBJIEHHOCTH,

- WUTIOCTPUPOBATh OTBET MPUMEPAMU;

He BJajeeT

- MpaBWJaMH TEXHUKH O€30IacHOCTH, MPOU3BOJI-
CTBEHHOW CaHWTapHH, TOXapHOW O€30MacHOCTH U
OXpaHbl TpyJda, UBMEPCHHA U OLICHUBAHUA IMapaMeET-
POB IIPOM3BOJCTBEHHOI'O MHUKPOKJIMMATa, YPOBHS
3aMbUICHHOCTH M 3ara30BaHHOCTH, IIymMa, U BUOpa-
IIUH, OCBEIICHHOCTH pabOYMX MECT

- TEpPMUHOJIOTHEH Kypca,

- crnoco0amMM MBICIUTENIFHON EATeIbHOCTH (aHAH-
30M, CHHTE30M, CPaBHEHHUEM, 000OIIEHUEM H T.1I.);

- FPAMOTHOM, YETKON PEYBI0.

TecToBble 3a1aHuA

(0-10 6ammoB)

Pedepar (0-4 6ana)
Bomnpocs! k 3k3ameny,
KOMIL.-OpPUEHTHUP. 33/IaHUS
(0-20 6ammoB)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHne JUCHUTINHbI

(monyas) «Heopranmueckasi XumMusi»
7.1 YueOHas uTepaTypa

1. YMKI no mucnumimbe «Heopranuueckas xumusi» aBtop Tapacosa C.B., Muuy-

puHCK, 2023

2. Heoprannueckass xumus B 24. Yactel. TeopeTudeckre OCHOBBI S5-U31., TIep. U JIOIL.
yueOHUK a7 akagemudeckoro OakanaBpuara. /Kusszes J[.A., Cmapeirua C.H.- [DnekTpoHHBIH
pecypc].- M.: IOpaiir, 2017.-253c¢.https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

3. Heopranwmueckas xumust B 24. YacTs2. XUMHsI 2JIEMEHTOB 5-H3/1., TIEP. U J0M. YIeOHHK
Ut akajgeMmuyeckoro OakamaBpuata. /Kusze J[.A., Cmapeirua C.H.- [DnekTpoHHBI pecypc].-

22



https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

M.:  [Opaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

4. Capraes I1.M. Heoprannueckast xumusi: yuebnoe nocobue / Capraes I1.M. - [Dnek-
TPOHHBIN pecypc].- M.:u3narenbctBo «Jlanby» 2013.- 384c.
https://e.lanbook.com/book/36999?category pk=43778#authors

7.2 MeTOIlI/I‘IeCKI/Ie YKa3aHnusd 110 OCBOCHUIO THCHMUITJIMHBI

1. Tapacosa C.B., Ky3nenosa P.B., lllenkoBaukoBa H.B. Metoaudeckoe pyKoBOJCTBO K
CaMOCTOATENILHON padoTe mo xumuu. Paznen «Heopranmueckas xumus» / B.®. [Tanduros, C.B.
TapacoBa, P.B. Ky3nenosa, H.B. IllenkoBaukoBa, 2024.

2. Tapacosa C.B., Ky3nenosa P.B., llenkoBuukoBa H.B., MeToauueckoe pyKOBOJICTBO K
1a00paTOPHBIM 3aHATHUSM M CaMOCTOSITEIIBHOW padOTe MO XMMHUHU IS CTYJICHTOB arpOHOMHYE-
ckux By3oB / B.®. [Tanduros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. IllenkoBuukoa, 2024.

3. TapacoBa C. B., Ky3nenosa P.B., llenkosuukoBa H.B. Metoandeckue ykazaHus 1o
BBIMTOJIHEHHIO TECTOBOIO KOHTpOJIS 3HaHMU 1o auciuruinie «Heopranudeckas xumusi» / B.O.
[Tanduros, C.B. Tapacoa, P.B. Ky3ueuosa, H.B. IllenkoBHukoBa, 2024.

7.3 UndopmannonHblie 1 HU(pPOBbIE TEXHOJIOTHH
(mporpamMmHoe o0ecnieyeHue, COBpeMeHHbIe MpodeccuoHalIbHbIe 0a3bI

JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI)

VYyeOHast nucuuIUInHa (MOYJIb) MPelycCMaTpUBaET OCBOCHHE MH(DOPMALIMOHHBIX U IU}-
POBBIX TeXHOIOTUH. Peanuzanus mupoBbIX TEXHOJIOTHI B 00pa30BaTEIIbHOM IPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaXKHEHIIMX Liejeld o0pa3oBaHMs, JAOLIEH BO3MOXHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaroIUXCs Kak OyAyIInX BBHICOKOKBATH(UIIMPOBAHHBIX CIIELIHA-
JMCTOB.

[{udpoBsie TEXHOJIOTHH TPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB d(h(PEKTUBHOTO pelIeHuUs
3aJa4 Npo(ecCHOHANBHOr0, COLUAILHOTO, TMYHOCTHOIO XapaKTepa ¢ UCHOIb30BAHUEM Pa3JIny-
HBIX BHJIOB KOMMYHHUKAIMOHHBIX TeXHOJIOTHH. OcBoeHHE NHH(PPOBBIX TEXHOJOTHH B paMKax
JAHHOM JMCUUIUIUHBI (MOAYJIS) OPUEHTUPOBAHO HAa CHOCOOHOCTH OE30MacHO W HaJUIeXkKAallUM
00pa3oM moJy4arh JOCTYII, YIIPABIATh, HHTETPUPOBATh, OOMEHNBATHCS, OIICHUBATh U CO3/1aBaTh
UH(OPMALIHIO € TOMOIIBIO IU(PPOBBIX YCTPOUCTB U CeTeBbIX TexHosoruil. opmupoBanue nuug-
POBOIl KOMIIETEHTHOCTH TMpeamnojaraer paboTy ¢ JaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMH IS
KOMMYHHKAIUH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOIMOTEKA)

2. baza gaHHBIX 3JeKTPOHHBIX HHpopMannoHHbIX pecypcoB @T'BHY ITHCXB (morosop
1o 00ecreyeHHo I0CTyMa K IeKTpoHHBIM MHpopMamoHHbM pecypcam GI'BHY ITHCXB ue-
pe3 TepmuHan yaaneaHoro gqoctyna (TY ] ®I'BHY ITHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas OubimoreyHas cucrema «HanumonaneHeli i poBoit pecype «PyKkoHT»:
Komnekmuu «ba3oBbiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuto qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «AnektponHoe M3naTenbcTBo FOPAWTY (https://urait.ru/) (1oroBop Ha oKa3aHue
YCIIYT TIO TIPEIOCTaBICHUIO TOCTyMa K oOopazoBaTenbHOM muiargopme OO0 «IneKTpoHHOE H3/a-
tensctBo FOPAWT» ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OubMMOTEeYHAst crctema «Bepuanackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCTIONb30BaHKE pou3BeaeHni oT 26.03.2020 Ne 14/20/25)

6. baza mannaeix HOB «HarnmonanbHas snekrponHas Oubnmoreka» (https://rusneb.ru/)

(moroBop o moakmoueHnn k HOb u npenocrasnenun nocrymna k oosexkram HOb ot 01.08.2018
Ne 101/HOb/4712)
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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
https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/

7. CornamieHue o COTpYAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-MH(DOPMAITMOHHBIX U CO-
IIHOKYJIBTYPHBIX YCIIYT IOJIB30BATENISIM YHUBEPCUTETA U3 YKCIa MHBAJIHUIOB 110 3pSHHUIO, C1abo-
BUJIAIIMX, MHBAIUAOB JPYIHX KaTErOPHH C OrPaHUYEHHBIM JOCTYIIOM K HWH(pOPMAIMH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-

reHue o cotpyaaudectse oT 16.09.2021 Ne 6/n)

7.3.2 UndopMauoHHbIe CIPABOYHbIE CUCTEMbI
1. CrpaBounas npaBoBasi cuctema Koncynbrantllntoc (1oroBop nocraBku, agantaiuuu 1
compoBokIeHUs dK3eMIusIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DIeKTpoHHBIN nepuoandeckuii cnpaBouHuk «Cucrema TAPAHT» (moroBop Ha yciy-
ru 1o conpoBoxaeHuo oT 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHHbIe NIPodecCHOHATbHBIE 0a3bI JAHHBIX
1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTEIBHOMN MPO-

rpamMMebl «Pocmetony (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii sanextponnoi oudnmoreku eLIBRARY.RU — poccuiickuii nn-
dbopMaIrmOHHO-aHAIMTUYECKHUH MOPTai B 00JIACTH HAYKU, TEXHOJIOTMH, MEAUIIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

3. ITopran oTKphITEIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
FOCYIApCTBEHHOW CTATHCTUKH -

4. OrtxkpbiTeie naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata
5. IIpodeccunonanpvHas 6a3a nanubix. Karanor FOCTog http://gostbase.ru/.
6. Ilpodeccuonanvuas 6aza nanusix. ®I'BY DenepanbHblii HHCTUTYT MPOMBIIUICHHON
cooctBennoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.

7. TlpodeccroHanbHas 6a3a AaHHBIX. DJICKTPOHHBIH (OHA MPABOBOW W HOPMATHBHO-
TEXHUYECKO# mokymeHTanuu http://docs.cntd.ru/

7.3.4 JIulleH3MOHHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe
o0ecrieyeHue, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BO/ACTBA

Ccbuika Ha
HoctynHocTh Enunslit peectp PexBuzuthl
No|  Hanmenopare Paspaboruuk [10 (MUeH3noHHOE, POCCHICKUX HOATBEPIKIAFOLIET0
(mpaBooOIamaTEIH) CBOOOTHO porpaMm JIOKYMEHTa
pacmnpoctpansiemoe) | anst O9BM u B]] (pu HATMYWN)
(Tipy HaTTM4IMN)
Microsoft Microsoft Junensus ot 04.06.2015
1 | Windows, . JIunensnonnoe - Ne 65291651 cpok neii-
. . Corporation
Office Professional CTBHs: 6ECCPOUHO
AHTHBHpYCHO® CyOnuneH3nOHHBINA
POrPaMMHOE https://reestr.di AIOTOBOP
AO «Jlaboparopus . ¢ OO0 «CodTexc»
obecrieueHne gital.gov.ru/ree
2 . Kacnepckoro» JInieH3nonHoe oT 24.10.2023 Ne 6/H,
Kaspersky Endpoint str/366574/?sph 9 )
Security a1 Gu3He- (Poccms) rase_id=415165 |  CPOX AcHCTBUA:
oA = ¢ 22.11.2023
no 22.11.2024
MoitO¢uc Cran- . . Kontpaxt
JapTHbIN - Oduc- 00O «Hossie h.ttps'//reeStr'dl ¢ OO0 «PyGOukon»
. gital.gov.ru/ree
3 |Hbl MaKeT s 001auHBIE JTHIeH3HOHHOE str/301631/2sph ot 24.04.2019 Ne
paboThI ¢ JOKYMEH- TEXHOJOTHI A 0364100000819000012
) rase_id=269844 9
TaMU ¥ OYTOH (Poccmst) 4 CPOK JIEHCTBUSL:
(myoffice.ru) 6eccpouHo
OducHBIN makeT https://reestr.di Konrpakr
4 | «P7-Oduc» AO «P7» JIMieH3noHHOE gital.gov.ru/ree ¢ 000 «Codrekc»
(meckrornHast Bep- str/306668/?sph or 24.10.2023 Ne
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https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

cust) rase_id=443504 | 0364100000823000007
1 CPOK JISHCTBUSI:
6eccpodHo
KonTpakt
000 "Basanst https://reestr.di ¢ 000 «Codrerc»
OrnepannonHast CBOBOTHOC gital.gov.ru/ree or 24.10.2023
5 | cucreMa «AnbT hor anI/[[MHoe JIuneH3noHHOE str/303262/?sph Ne
Oo6pazoBanue» borp " rase_id=443501 | 0364100000823000007
p obecrieueHme
5 CPOK JICHCTBHSI:
6eccpovHO
IIporpammuas cu-
cTema i 0GHapy- JInneH3noHHbII 10roBO
JKCHHS TCKCTOBBIX https://reestr.di H A p
3aMMCTBOBaHHIA B gital.gov.ru/ree ¢ AO «AnTunuaruary
6 | yueOHBIX 1 Hayd- AO «Antuniaruary Jlunenzuonnoe | str/303350/?sph ot 23'05'20%4 Ne 8.151’
HBIX paboTax «AH- (Poccus) rase_id=269818 CPOK AICHCTBIL:
- ¢ 23.05.2024
tuaruat BY3» 6 10.22.052025
(https://docs.antipla T
giaus.ru)
Acrobat Reader — CroBomio
7 | mpocMOTp JTOKY- Adobe Systems A - -
wienros PDF, DjVU pacmpocTtpaHsieMoe
Foxit Reader — CroBoHo - -
8 | mpocMoTp 10KYy- Foxit Corporation A
wenros PDF, DjVU pacmpocTtpaHseMmoe

7.3.5 Pecypcbl uH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»
1. CDTOwiki: 6a3a 3Hanwuit mo mudposoii Tpanchopmanuu https://cdto.wiki/

2. wWww.garant.ru - cnpaBouno-npasoBas cuctema «['’APAHT».
3. www.consultant.ru - cipaBouno-tipaBoBast cuctema «Koucysaprant [lmrocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3eTsi.
5. baza paHHbIX MH(GOPMAMOHHOM cucTeMbl «EIMHOE OKHO JocTyna K oOpa3oBaTelb-
HBIM pecypcam» http://window.edu.ru
6. DIIeKTpOHHO-O0MOMMOTEeUHas cucTeMa u3aatenbeTa «Jlanby http://e.lanbook.com.

7. HaumonanbHbIi 11udpoBoit pecypc «PykoHT» - MexoTpacieBasi d1eKTpoHHas Oubmno-
Teka Ha 0a3ze TexHonoruu Konrekctym http://www. rucont.
8. DnektpoHHast 6ubIMOTEYHAs cucTeMa Poccuiickoro rocyjapCTBEHHOTO arpapHoro 3a-

OYHOTr0 YHUBepcuTerta http://ebs.rgazu.ru.

7.3.6 LIndpoBble HHCTPYMEHTHI, MPUMeHsieMble B 00pa30BaTeIbHOM IpoLecce

ONOUAWN R

. LMS-mnarpopma Moodle
. BupryanbsHast nocka Mupo: miro.com

. Buptyansnas nocka SBoard https://sboard.online
. Bupryansnas nocka Padlet: https://ru.padlet.com
. O6naunslie cepBuckl: Annekc./luck, Odmako Mail.ru
. Cepsuchl onpocoB: Suaekc ®@opmbi, MyQuiz
. Cepsucel Buaeocsssu: SIuaekc teixemoct, Webinar.ru
CepBuc CcOBMeCTHOIl pa0®OThl Haa mpoekTamMu A Hebonbmux rpynn  Trello
http://www.trello.com

7.3.7 ugpoBble TEXHOJIOTHH, IPUMEHsIEMbIe MPU U3YYEeHUH THCHHUILINHBI

Bujsl yueOHO# pabOThI, BEIIOIHIEMEIE | DOpMHUPYEMBIE

Ne Hudpossie TexHOTOTHH JIbLY P e PMHDY NAK
C IpUMEHEHHEM ITU(PPOBOI TEXHOJIOTHH | KOMIICTCHIIUU
Jleximm

1. | OOmayHbBIe TEXHOIOTHH 1 [IK-7 NJK-2
CamocrosTenbHas padorta
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

| 2. | Bonpmne nannbie | CamocrosTensuas paGora | [K-7 | MJK-2 |

8. MarepuajibHO-TeXHUYECKOE O0eceYeHue JMCIUIIMHBI (MOAYJIA)

Y4eOHast ayTuTOpust AJIsl IPOBEACHHSI 3aHATHI JEKIIMOHHOTO THMA (T. MUYypHHCK, YII.
WNuTtepuanmonanpHas, 1oM Ne 101, 2/32):

1. MnTepaxktuBHas nocka (uHB. Ne 2101040205)

2. Cuctemusiii komiuiekT: pomeccop Intel Original LGA 1150, Bertriisatop Deepcool
THETA 21, marepunckas minata ASUS H81M-K<S-1150 iH, mamsite DDR3 4 Gd, xectkuit
nuck 500 Gb, kopnmyc MAXcase H4403, 610k nmutanust Aerocool 350W (unB. Ne 21013400740)

3. IIpoextopViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D

VYuebHas ayIuTOpus Ui IPOBEICHUS 3aHATUI CEMUHAPCKOTO TUIIA, Ta00paTOPHBIX 3a-
HSTHH; TPYNIIOBBIX M MHIUBHIYIBHBIX KOHCYJIbTALUH, TEKYILIETO KOHTPOJIS M TPOMEXYTOUHOU
arrecranuu (r. MuaypuHck, yiu. UaTepaammonanshas, oM Nel01, 2/10)

1. Bakyymusiit Hacoc JICE-4/1 (uuB.Ne1101044777);

. Bakyymusiii Hacoc PB-1,5 (uuB. Ne1101044763);

. Becol ananutnueckue BJID-200 (1101044658);

. Becwt BJIK-500 (nuB. Ne1101044652);

. Komnpeccopuas memOpana (uuB. Nel111044707);

. PH-metp (unB. Ne1101044694);

. Cnextpodoromerp HIIT-195 (uaB. Ne1101044704; 1101044706);
. Cron 2-x TymO0BsIi (HB. Ne1101044719);

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

10. ®otoanexrpokonopumerp (1HB. Nel101044665);
11. Xonoaunpuuk Lehel (uue. Nel1101044785);

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

14. Hlkad cymmnbnbiit JITT-32/3 (uuB. Ne1101044758);
15. Dnexrpomkad cymunpHbi (MHB. Ne1101044748).

01N hn W

VYuebHas ayIuToOpus Ui CAMOCTOSTENbHON paboTh! (T. MudypuHck, yin. MHTepHanno-
HaibHas, 7oM Ne 101, 3/2390)

1. Jocka knaccHas (uuB. Ne 2101063508)

2. XKamro3u (uuB. Ne 2101062717)

3. Kamro3u (uaB. Ne 2101062716)

4. Komnerorep Celeron E3500, mat. nimata ASUS, onep.namsats 2048Mb, MOHUTOD
19"AOC (uuB.Ne 2101045283, 2101045284, 2101045285)

5. Komnsrotep Pentium-4 (uuB.Ne 2101042569)

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

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

8. Kommnbtorep TopHago Cope-2 (uuB.Ne 1101045116, 1101045118, 1101045117)

9. Dkpan Ha mtatuBe (MHB.Ne 1101047182)
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Pabouas mporpamma aucrumiiuHsl (Moayis) «Heopranuueckasi XUMHs) COCTaBIICHA B COOTBET-
CTBUM C TpeOOBaHHAMHU (eepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa BBIC-
niero obpa3oBanus - OakajaBpuara 1Mo HampasieHHI0 NoArotoBku 19.03.04 Texuomorus mpo-
JOYKLIMU W OpraHu3aius OOLIECTBEHHOIO NMUTAaHMs, YTBEP)KIEHHOTO MpUKa30oM MHHHUCTEpCTBa
HaYKH ¥ BbIciIero oopaszoBanus Poccuiickoit @enepanuu ot 17 aBrycra 2020 r. Nel1047

ABTODBI:
CT. TIpenojaBaTesb kagenpsl ononoruu u xumun lllenkoBankosa H.B.
Jo1eHT Kadenpsl Ononoruu U XxumuH, K.X.H. Ky3nernona P.B.

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

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl OM0I0rul U XUMHH, potokoi1 Ne 8 ot 04 an-
penst 2022 1.

[Tporpamma paccMoTpeHa Ha 3acelaHuu yuyeOHO-MeToauueckoi komuccuu ConuanbHo-
negaroruyeckoro uHerutyra Muuypusnckoro I'AY, nporokon Ne 8 ot 11 anpesnst 2022 r.
[Tporpamma ytBepxeHa Pemennem ¥Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA, TPOTOKOJI
No 8 ot 21 ampens 2022 1.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusaMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl OMOIOrMU U XUMUH, ITpoToKkoi Ne 8 ot 04 amn-
pens 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHud ydeOHO-MeToauueckoi komuccuu ColuanbHO-
nenarornyeckoro nHCTuTYyTa Muaypunckoro ['AY, nporokon Ne 11 ot 05 utons 2023 r.
[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 10 ot 22 urons 2023 r.

[Tporpamma nepepaboTaHa u 10MoOIHEHA B cooTBeTcTBUU ¢ TpeboBanusmu GPI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acegaHuu Kadenpbl Ouomoruu U xumun, npotokod Ne 09 ot 06
Mmas 2024 r.

[Iporpamma paccMoTpeHa Ha 3acelaHu ydeOHO-MeToauueckoi komuccuu CoruanbHO-
nenarornyeckoro nHcTuTyTa Muuypunckoro I'AY, nporokon Ne 09 ot 13 mas 2024 r.
[Tporpamma ytBepxeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 09 ot 23 mast 2024 r.

OpuruHai TOKyMeHTa XpaHUTCA Ha Kadeape OMOIOrud M XUMHAH
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