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1. lean ocBOeHNS TUCIUILINHBI (MOIYJIs1)

OCHOBHBIMU IIEJIIMU OCBOCHUS TUCHUILUIMHBI (Moayns) «Heopranuueckas Xumus» siB-
JISIOTCSI:

- IpUoOpeTeHNe TEOPETUYECKUX 3HAHUI, HEOOXOAUMBIX s (POPMUPOBAHUSI OCHOBHBIX
MOHSITHIA B3aIMOCBSI3U CBOWCTB, COCTAaBa U CTPOCHHSI MOJICKYJI BEIIECTB,

- cofeiicTBUEe (HOPMUPOBAHUIO U PA3BUTHIO y OOyUaIOLIUXCsl OOIIEKYIbTYpPHBIX, ITpodec-
CHUOHAJILHBIX KOMIIETCHIIUN, TTO3BOJISIONINX UM B JalbHEHIIEM OCYIIECTBIATH MpodeccrnoHallb-
HYIO J€STeNIbHOCTh MOCPEACTBOM OCBOCHHSI TEOPETHUYECKHX M IKCHEPUMEHTAIbHBIX OCHOB XH-
MUH.

3anaun TucHUIUIMHGI (Moayisl) «Heopranuueckas XUMHUS:

- IpUOOPETEHNE TEOPETUUYCCKUX 3HAHUH, HEOOXOAMMBIX ISl (DOPMHUPOBAHMSI OCHOBHBIX
MOHATUI B3aMMOCBS3H CBOMCTB, COCTaBa U CTPOCHUSI MOJIEKYJ BEUIECTB, & TAK)KE PAa3BUTHUE Y
00yYarouMxcs JMYHOCTHBIX KaueCTB.

- OBJIQJICHHE HEOOXOAUMBIMH TEOPETUYECKUMHU U MPAKTHUYECKUMH 3HAHUSIMH 10 BOIPO-
caM COCTaBa M CTPOCHHS MOJIEKYJ BEIIECTB C JaTbHEUIIMM HCIIOIBb30BaHHEM HX B IpOIECcCe
npodecCHOHaNBHOM NeSTENbHOCTH U B COOTBETCTBUU C MPO(ECCUOHAIBHBIM CTaHIAPTOM.

[Ipu ocBoeHWM JAaHHOHW JUCUIUILIMHBI YYUTBIBAIOTCS TPYIOBBIC (PYHKIMH CIIETYIOMIETO
npodeccuonanpHoro crangapra:22.005 Crnenuanuct no TeXHOJIOTHH NMPOIYKIUU U OpraHu3aluu
oOmiecTBeHHOTroO uTaHus (yTB. mpukazoM Munrtpyna Poccun ot 15.06.2020. Ne329h)

2. MecTO IMCHUIUINHBI B CTPYKTYpPe 00pa30oBaTeibHOM MPOrpaMMbl

CornacHo y4eOHOMY IulaHy 1O HampasieHHI0 TOAroToBKU 19.03.04Texnomorust mpo-
JOYKLWU U OpraHu3aluy oOIIeCTBEHHOIO MUTaHUs TUCHMITIMHA (Moayib) «Heopranuueckas xu-
MUs» OTHOCUTCS K 00s3arenbHoM yactu bioka 1. «ucuumiunel (Monynu)» b1.0.11.

Jlisi OCBOGHHS JAHHOW AMCLUUIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHHUS COIYTCTBYIOLIMX
JUCLUIUINH «XuMus», «Pusnka», «Maremaruka» U M0O3BOJSET 00yUYarOIIUMCSI IOHATh OCHOBBI
CTPOEHHUSI aTOMOB M MOJIEKYJI, OCHOBBI TEOPUU XMMHUYECKON CBS3U B COCIUHEHUSAX PA3HBIX TH-
MI0B, OCHOBBI CTPOEHMSI BEILIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUH.

B nanbHeiiiieM 3HaHUS, yMEHHUS U HaBBIKH, c(hOPMUPOBAHHBIE B IMpOLECCE U3YUECHUs
JUCLUIUIMHBI, UCIIOJIb3YIOTCS MPU U3YUYEHUH CIEAYIOINX AUCHUIUINH: «buoxumMudeckue ocHo-
Bbl TEXHOJIOTMM MPOAYKTOB OOIIECTBEHHOI'O MHUTAHUS», «AHATUTHUYECKas XUMHS U (PU3HKO-
XUMHUYECKHE METO/Ibl aHanu3ay, «Dusndeckast U KOJUIOUAHAS. XUMUS).

3. IlnaHupyemMbie pe3yJbTaTbl 00y4eHUsI 10 JUCHHUILJINHE, COOTHECEHHbIE C

IVIAHUPYEMbIMHU Pe3yJdbTAaTaMM 0CBOCHHS 00pa30BaTeIbHON POrPpaMMbl

B pesynbpraTte n3yueHus: JUCHUILIMHBI O0YUYaIOLIUICS TOJKEH OCBOUTH TPYAOBbIE (PYHK-
LUU:

VYnopapiieHue KauecTBOM, O€30MacCHOCTBIO M MPOCIEKHBAEMOCTHIO MPOU3BOJCTBA IPO-
JTYKLIWU OOIIECTBEHHOTO0 MUTAHUS MAacCOBOI'O M3TOTOBJIECHHUS M CHEIMAIM3HMPOBAHHBIX MUIIEBBIX
npoaykToB (22.005 Crnenmanuct Mo TEXHOJOTHU MPOIYKIIMKA W OPTraHU3AIMH OOIIECTBEHHOTO
nutanus. TO. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

22.005 Crenuaiuct 1mo TeXHOJIOTMH MPOAYKLIUH M OpraHu3aluy OOIECTBEHHOTO MUTa-
aus. TO. — D/02.6:

VY4er chlpbsi U TOTOBOHM MPOJYKLIMHU Ha 06a3e CTaHJapTHBIX U CePTU(UKAMOHHBIX UCIbI-
TaHUM TPOU3BOJICTBA MPOAYKLIUN OOIIECTBEHHOTO MUTAHNUS MACCOBOTO U3TOTOBJICHUS U CIIelHa-
JU3UPOBAHHBIX MUIIEBHIX NMPOJYKTOB B LIEIIX 00ecreueHus] COOTBETCTBUS HOpMaTHBaM BBIXOJa
TOTOBOM MPOJIYKIIUU B COOTBETCTBUU C TEXHOJIOTMYECKUMHU UHCTPYKIUSIMU

OcBoenue aucuuIIuHbl (Moayis) «Heoprannyeckass XUMHUs» HalpaBiIeHO Ha GOPMUPO-
BaHUE CIIEAYIOINX KOMIIETEHLINN:
YK-2 criocoOeH onpenesTh KpyTr 3a1ad B paMKaX MOCTABICHHOW IEJIM U BBIOUpATh OII-
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TUMaJbHBIE CIIOCOOBI UX PELICHHUS, UCXOS U3 ACHCTBYIONINX MPABOBBIX HOPM, UMEIOIINXCS pe-
CYpCOB M OTPaHHUYCHUHN
OIIK-2 crioco0eH MpUMEHSTh OCHOBHBIC 3aKOHBI U METOJIbI MCCIICIOBAHHI €CTECTBEHHBIX
HayK JUIs petieHus 3a1a4 npoeccuoHanbHON AeSITeTbHOCTU
[TK-7 ciocoOeH pOBOANTH MCCIEAOBAHUS 110 33IaHHON METOJIMKE ¥ aHAIM3HPOBATH pe-
3yJlbTaThl SKCIIEPUMEHTOB

[Inanupyemblie Kpurepuu onieHuBanms pe3yasTaToB 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- |OTiau4YHO onpese-

N-1yk.,— Omnpene-
JIET KpyT 3a/1a4 B
paMKax MOCTaBJICH-
HOU LIE€JIH, ONIPEACI-
€T CBSI3U MEXKy HU-
MU

3a/1a4d B paMKax I10-
CTaBJICHHOM IICJIH,
OTIPEICIISIET CBSI3H
MC)KI[y HUMHA

TETLHO OIpenes-
€T KpyT 3a]1a4 B
paMKax MocTas-
JICHHOM 11€JIH,
OTIpEZIETISIET CBSI3U
MCKAY HUMU

JSIET KPYT 33724 B
pamMKax 1mocTaB-
JICHHOM 11€JIH,
OTIPEIETISICT CBSI3H
MEXITy HUMH

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

NA-2yx.,— lpenna-
raet crocoObI perre-
HUS TIOCTABJICHHBIX
3a7a4 ¥ OKuaeMble

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

YactuuHo npea-
raer crocooOsI pe-
LICHUS IOCTABJICH-
HBIX 33]1a4 1 yJ10-

IIpennaraet orpa-
HUYEHHBIE CITOCO-
OBI petIeHus 1o-
CTaBJICHHBIX 3a7a4

IIpennaraer Bce
BO3MOJKHBIE CIIO-
COOBI petmeHMs
IIOCTAaBJICHHBIX

pe3yJIbTaThl MBIE PE3YJIbTATHI BJIICTBOPUTEIBHO M XOPOILO 3HACT  |337a4 U OTIUYHO
3HAET OXKHJAEMBbIC |0XKHUIACMbIC pe- 3HAET 0YKHIACMBbIC
pe3yJIbTaThl 3yJIbTaThI pe3yJIbTaThl

OIIK-2 He ucnons3yer YactuuHo ucnons- |He B momHOM 00B- |B monnom ob6beme

I/IH']-OHK-Z — Ucnonb-
3yY€T €CTCCTBCHHOHA-
Y4YHBIC 3aKOHBI TIPH
PCIICHUH 3a1a4

€CTeCTBEHHOHAYY-
HbIE 3aKOHEI TPU
peleHnu 3a1a4

3yeT €CTECTBEHHO-
Hay4HbIE 3aKOHBI
NP pelIeHNH 3a-
Jau

€Me HCIIONIb3YyeT
€CTeCTBEHHOHAYY-
HBIC 3aKOHBI IIPU
pelieHny 3a1a4

HCHOJB3YET ecTe-
CTBEHHOHAYYHBbIE
3aKOHBI TIPH pellle-
HUM 337124

[1K-7

NI-1x.7 — YMeer
MIPOBOJIUTH UCCIIEIO-
BaHU4 110 3aJaHHOU
METOIUKE

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

VY noBnerBopu-
TEJBHO YMEET MPOo-
BOJIMTh UCCIIENO0-
BaHM 1O 3a7aH-
HOU METOIUKE

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

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

WN/-2pk.7 — Croco-
O€H aHaIM3UPOBAThH
pe3yJIbTaTHI SKCIe-
PUMEHTOB

He criocobeHn ananu-
3MPOBATH PE3yIbTa-
TBI 9KCIIEPHMEHTOB

VY noBnerBopu-
TEJILHO CIIoco0eH
aHAJTM3UPOBAThH
pe3ybTAThI dKCIIe-
PHUMEHTOB

Xoporio criocobeH
aHaJIM3UPOBATh
pe3yJbTaThl 3KCIIe-
PHMEHTOB

OTau4HO CIIoCOo-
OcH aHaTM3HUpO-
BaTh PE3yJIbTATHI
JKCIIEPUMEHTOB

B pe3ynbraTe 0ocBOEHUS NUCHUIUIMHBI (MOAYIIS) 00y4aromUNiCs JOKEH:

3HATh:

- OCHOBBI CTPOEHHSI aTOMOB U MOJIEKYJI; OCHOBBI TEOPUU XUMHUYECKON CBA3U B COEIUHE-
HUSIX Pa3HbIX TUIIOB; OCHOBBI CTPOEHHUS BELIECTBA B KOHIAEHCHUPOBAHHOM COCTOSIHUH; OCHOBBI
XUMHYECKON TEPMOJUHAMUKH;
- METOJBI ONUCAHUS XUMHUYECKUX PABHOBECUN B pACTBOPAX JIEKTPOJIUTOB;
- TUIPOJIN3 COJIEN; OCHOBBI XUMUYECKOW KUHETHKY;
- XUMHYECKHE CBOMCTBA 3JIEMEHTOB pa3inuHbIX rpynn llepuommueckoin cucremsl [[.U.
MenpeneeBa U MX COSAUHEHUM;
- OCHOBBI OKHCIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUK; CTPOCHUE M CBOWCTBA KOM-
TJIEKCHBIX COCAUHEHH;




- OCHOBBI CaMOOPTaHMU3AIMH U CaMOOOPa30BaHMs; METOAUKY TPOBEACHUS UCCIICTIOBAHMS
Y aHAJIU3 PE3YJIbTATOB SKCIIEPUMEHTOB.

YMmeThb:

- OCYIIECTBJIATH MOUCK, XpaHEHHE, 00pabOTKY U aHAIM3 HMHPOPMAIIMKA U3 PA3IMYHBIX HC-
TOYHUKOB U 0a3 JaHHBIX, MPEICTABIATE €€ B TpeOyeMoM (hopMare ¢ UCIoIb30BaHnEeM HH(pOpMa-
UOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA;

- OINpEAEINSTh MO CIPABOYHBIM JIAHHBIM SHEPreTHUECKUE XAPAKTEPUCTUKU U T€OMETPHUIO
MOJIEKYJI, TEPMOJIMHAMUYECKUE XAPAKTEPUCTUKN XUMUYECKUX peakiui, BenuruHbl pH u xapak-
TEPUCTUKU JTUCCOIMAIIUU DIIEKTPOJIUTOB,;

- IPOU3BOJIUTh PACUETHI KOHIIEHTPALUH PACTBOPOB PA3TMYHBIX COCTUHCHUMN;

- OCYHIECTBJISATh TEXHOJIOTMUYECKUN KOHTPOJb COOTBETCTBUS KadeCTBa IMPOU3BOIUMOIL
NPOAYKIUU U YCIYT YCTAHOBJICHHBIM HOpMaM;

- IPOBOJUTH UCCIEIOBAHUS IO 3aJIaHHOW METOJUKE U aHAIU3UPOBATH PE3YJbTAThl IKC-
MIEPUMEHTOB.

Baagern:

- IpaBWJIaMH TEXHUKH O€30MacHOCTH, MPOU3BOJCTBEHHOW CAHMTApPUHU, MOKAPHOU Oe€3-
OMaCHOCTH M OXPaHbl TPYIa; U3MEPEHUS M OLICHUBAHUS MapaMEeTPOB MPOU3BOJICTBEHHOTO MHK-
pPOKJIMMATa, YPOBHSI 3albJICHHOCTH W 3ara30BaHHOCTH, IIyMa, U BHOpAIH, OCBEIIEHHOCTH pa-
00YHX MECT

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

Komnerenun OO1ee
Paznensl, TeMbl AUCLUIIIMHBL vK-2 | OMK-2 | k-7 | ¥ommuecTso.
KOMIETEHIUH
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
XHMHYecKast CBSI3b X X X 3
XuMHsI DJIEMEHTOB I'PYII EPUOANYECKON cucteMbl. Bogopos. 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 " coepkaHue JUCHUILIUHBI (MOYJIs1)
OO01mast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBIsIeT 5 3aueTHhIX equHuil, 180 akaz. 4acos.
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4.1 O0beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

KonunuecTBo 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
BBITTOJTHEHHUE WHJMBHTYaTBHBIX 3aJJaHUH (TECTOB) 30 50
KonTpons 27 9
Busa UTOroBoro KOHTpoJIs JK3aMEH JK3aMEH
4.2 Jlekuun
O0BeM B akaj.gacax
Ne Pazpen muctumimuHb! (MOZYIS), TEMBI ISKIIAH (;ggl?:; 3;)(;;1:4? q;gfﬁgfg;r;r
o0y4eHus: | 00ydeHHs
1 |Bsenenue. OCHOBHBIE ITOHATHS U 3aKOHBI XUMHH 1 0,25 VYK-2, OIIK-2, IIK-7
2 |PactBopH 0,5 0,25 VYK-2, OIIK-2, IIK-7
3 | PacTBOpBI 21IEKTPOIUTOB 0,5 0,25 YK-2, OIlK-2, T1K-7
4 |T'upponus conei 0,5 0,25 VK-2, OIIK-2, I[IK-7
5 | KoMIuiekcHbIE COEAUHEHUS 0,5 0,25 YK-2, OIIK-2, IIK-7
6 | OKHCITMTETbHO-BOCCTAHOBHUTEIHHBIE PEAKITUU 0,5 0,25 VK-2, OIIK-2, T1IK-7
7 | KuHeTnka XMMHYECKOW peakinu 0,5 0,25 VK-2, OIIK-2, T1IK-7
8 | XuMuueckoe paBHOBECHE 1 0,25 VK-2, OIIK-2, I[IK-7
9 | OcHOBBI XUMHUYECKON TEPMOTUHAMHUKHI 1 0,25 VK-2, OIIK-2, TIK-7
10 | Ctpoenue aToma 1 0,25 VK-2, OIIK-2, TIK-7
11 [lepunonuueckas cucrema snementoB .M. Mennene- 1 0,25 YK-2, OIIK-2, I[IK-7
eBa
12 | Xumunueckast CBSI3b 1 0,25 YK-2, OIIK-2, T1IK-7
XHUMHS DIIEMEHTOB I'PYMI MEPUOANYECKON CHCTEMBI. YK-2, OIIK-2, IIK-7
13 1 0,25
Bonopon.
14 | DnemenTs! [A-moarpymIbI 1 0,25 YK-2, OIIK-2, ITK-7
15 | Onements! ||A-moarpynmst 1 0,25 YK-2, OIIK-2, I[IK-7
16 | OnemenTsl HIA-oarpynms 1 0,25 VK-2, OIIK-2, TTIK-7
17 | OnemenTs! [VA-noarpynmst 1 0,25 YK-2, OIIK-2, IIK-7
18 | DnemenTs! VA-noarpymniisl 1 0,25 YK-2, OIIK-2, IIK-7
19 | DnemenTs! VIA-nioarpynmst 1 0,25 YK-2, OIIK-2, T1K-7
20 | 9nementsl VIIA-noarpynmst 1 0,25 YK-2, OIIK-2, T1K-7
21 |Onements! VIIIA-oarpynmsl 1 0,25 YK-2, OIIK-2, IIK-7
22 |IlepexoHpIe METaJLIBI 1 0,5 VK-2, OIIK-2, TTIK-7
23 | JlJauTaHOMABI M AKTUHOUIBI 1 0,25 VYK-2, OIIK-2, IIK-7
UTOI'o 20 6




4.3 JlaGopaTopHble padoThI

O0beM B akaj.gacax

pasjfena HaumenoBanune OuHasl | 3a04Has nabopatopHoe obopynoBanue | Dopmupyemsie
(Temb) 3aHATHUA ¢dopma ¢dopma Y MaTepHallbl KOMIIETEHLIUU
o0y4eHus | 00yyeHus
TexHuka 6e30macHo- YCTaHOBKa JJIsl ONpeAeIICHUs] MO-
CTH IIpU paboTe B JSIPHOW MaccChl KBUBAJICHTA Me-
XUMUYeCKO# Jabopa- Taja, COCTOsIIAs U3 OIOPETKH, VK-2, OTIK-2,

1 topuu. OnpeneneHue 2 1 BOPOHKH, IPOOMPKH U IITATHBA; K-7
SKBUBAJICHTA HEH3- 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,
KOHIIeHTpanuu. Pe- Cyab(ar aMMOHHS UIIK HUTPAT [K-7
HICHUE 3a]a4. AMMOHWSL.

ITaruB ¢ mpubopaMu, LHUIMHIP

Ha 25 MJI; pacTBOp TUAPOKCH]IA

HaTpHsl; pacTBOp QeHoNPTaICHHA;
Visyuerne mporecca pacTBop yKCnyOfI KHUCJIOTBI; Kp.I/I-

8 SICKTPOIHTHUCCKOf 4 1 CTaJITTMYECKUH alleTaT aMMOHHS; VK-2, OIIK-2,

O — pacTBOp METUJIOpaHXka, MUIETKa [K-7
Ha SMIT; yHUBepcallbHbIe HHANKA-
TOpHBIE OYMaXXKH; PaCTBOP CyJIb-
(ata amOMUHMSA; PACTBOP alleTaTa
AMMOHWSIL.
Nzydenue ruaponuza YK-2, OIIK-2,

9 . 4 1

COJICH. IK-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,
IJIEKCHBIX COEIMHE- puza Gapusi; pacTBOp polaHHuIa [K-7
HU. ammonust; pactBop K3[Fe(CN)6];
pactBop cynbdara xenesa (11);
pactop Fe4[Fe(CN)6]
HITATHB C IPOOUPKAMU; pacTBOP
Visyuenue okuci- zyan)aTa Meu (‘I 1); pacTBOp
TeNbHO- yib(aTa HUHKA; PAaCTBOP VK-2, OTTK-2,
11 4 1 K3[Fe(CN)6]; 2 »xene3HbIx rBO3/s
BOCCTAHOBUTEJIBHBIX [K-7
peaKiuil. MIUATIETKY Ha 2MJI PACTBOPHI:
KMnO4, H2S04, KJ, FeSO4,
FeCl3
HITATHB C IPOOUPKAMU; pacTBOP
¢dykcuHa; pacTBop OpOMHOI BOJIBI;
2H. pacTBOpP THAPOKCHA HATPHS;
VisyueHue cBoficTs 1H. pacTBOp CEPHOI KUCIOTHI,
FATIOTeHOB (HeMeTall- MUIETKY, HHAWKAaTOpHast Oymara,
11 | 508 VIIA- noarpyn- 4 1 2u. pactBopsl KCI, KB, VK-2, OIIK-2,
KJ,AgNO3, HNO3, xoH1. pacTBop [K-7
IIbl) M UX COE/IMHE-
i, aMMuaKa, cepHas KucioTa, OeH- §
3011, paCTBOP KPaxMajIbHOT'O KJIe-
cTepa (CBEKENPUTOTOBICHHOTO),
XJIOpHas BoJIa, OpoMHas BOJA,
WoJTHAsl BOJIA




N3yueHne cBONCTB

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

1p |HemeTamioB VIA- 1 Oapust HUHK (TpaHyJibl), 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 6apus
LITaTHB C IPOOUPKaMHU, JTaAKMYCO-
Basg OyMaxkKka, 2H. paCTBOp CYJIb-
¢ata aMmMOHHMs, 2H. PacTBOP
NaOH, 2u. pactsopsr FeCl3,
. Al2(S04)3, MgCl2, NH4OH, me-

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

HeMeTaJuIoB VA- ) ’ ’ ’ VK-2, OIIK-2,

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

NOATPYIIBI U UX CO- . [K-7
. pacTBOp a30THOM KHUCIOTHI (ap-
eIMHEHHH.
(hopoBas yarieyka, CTeKITHHAsI
Majoy4ka, pacTBOp Au(eHUIaMUHA
B KOHII. CEPHOM KHUCIIOTE, 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 TPOOUPKAaMH, KOHII. pac-
N3yuyeHue cBoiicTB TBOPBI COJIEH HATPUS, Kaus,

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

CTpYKKa
HITATHB C IPOOUPKaMU, YHUBED-
caJlbHas MHAWKATOpHAs OyMaxka,
N 0,5H. pacTBOpHI XJIOPUAOB Kallb-
VsyseHne CBOHCTB I_[,I/ISI Hp6a I/ISIp 1u ;:ZTHBO TH]T
MeTtauioB I1A- piA, 1H. P P VK-2, OIIK-2,
14 0,5 poxcuna HaTpusi, 1H. pacTBOpPHI
MOATPYIIIBI U UX CO- [K-7
N kapOoHaTa HaTpusl, Cyibdara Iu-
eIMHEHHH.
THS, XJIOPHUIA KaJbIHA, XJIOpUAa
Oapusi, kapOoHaTa HaTpusl, 1H.
PacTBOp COJITHOW KUCJIOTHI
LITaTHB C MPOOMPKaMH, KOHII. pac-
TBOpPBl COJIE HATpus, Kajus,
KOHII. COJISTHAsl KUCIIOTa, CTEKIISH-
. Has Hajoyka ¢ BIAsSHHOM MPOBO-
Wsyuerne cpoiics JIOKOH, CIUPTOBKA. 2H. PacTBOPHI
MeTauioB IA- ’ P L P YK-2, OIIK-2,
15 0,5 BHHHOKHCIIOTO  HaTpus, TIeKca-
MOATPYIIIBL U UX CO- [K-7
N Hutpokooansrata(lll) HaTpws,
eIMHEHHH.
XJIOpHa HATpHsl, TeKCarnApPOKCO-
antumoHaTa (V) kanusalH. pacTBop
THJIPOKCHJIA HATPHsl, aFOMHHHE-
Basi CTPY)KKa
Wzyuenue cBOHCTB LITATHB ¢ TPOOUPKAaMH, JTAKMYCO-
YK-2, OIIK-2,
16 |mepexoaHbIX MeTall- 0,5 Basg OyMaxkka, 2H. paCTBOp CYJIb- K-7

JIOB 1 UX COCAHUHC-

(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 IlpakTu4yecKkne 3aHSTUS He PETyCMOTPEHBI

4.5 CamocrosiTesibHAs padoTa 00y4aArOIIMXCH

OO0beM aKaa.4yacoB

. oyHas 3a04Hast
Paznen mucrummHE (TeMa) Bun camocrostensHON paboOThI
dhopma dhopma
o0y4eHus: | 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
BOCCTaHOBHUTEIFHBIC PEAKIIUU
Kunetnka xuMudyeckol peaknny | BeirmoHeHne MHIMBUAYAIBHBIX 3aJaHAN (TECTOB) 3 8
XHUMHUYECKOE PAaBHOBECUE BrinonHeHne WHANBUTyaIbHBIX 3a1laHUH (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
ITepuonuueckas cuctema sne- | Hanmmcanue pedepara 2 -
meHToB JI.11. Menaeneena BrimonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB) 2 6

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

Hammucanne pedepara 2 -
Xumus seMenToB rpymn nepu- | Hanmcanue pedepara 2 -
0JIM4eCKOU cucTeMbl. Bomopon. | BelmojgHeHue WHAWBUAYATBHBIX 3a1aHUH (TECTOB) 2 6

Hammcanue pedepara 2 -
OnemeHTsl [A-oarpymnel pedep 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 WHANBHTyaTbHBIX 3a1aHUH(TECTOB) 2 5

Hanucanue pedepara 2 -
OneMeHThl VA-OArpymbl pedep >

BrInosiHeHHE WHAMBH Y IbHBIX 3a1aHUH(TECTOB) 2 6

Harmmcanue pedepara 2 -
Onementsl VIA-oarpynms pegep —

BrInosiHeHHE WHAMBHTYJIbHBIX 3a1aHUH(TECTOB) 2 6

Harmmcanue pedepara 2 -
Onementsl VIIA-onrpymmst pegep v

BrinonHeHne WHANBHTyalbHBIX 321aHUH(TECTOB) 2 6
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Hanucanue pedepara 2 -
Onementsl VIIIA-oarpynmsr pegep =

BrimonHeHne MHAMBUAYATBHBIX 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 BoinmoJiHeHHEe KOHTPOJIbHOI padoThl 00y4aOIMMHUCS

3a04HOI (pOopMBbI 00yUEHUS

Xumus — QpyHaaMeHTaIbHas AUCIMILINHA, HA KOTOPOW Oa3upyeTcss M3Y4eHHE MOCIey-
IOLUX 0011e00pa30BaTEeNbHBIX U CIIEUUATIbHBIX TUCHUIUIMH (OU0NOoruu, (GU3HOIOTHH, TEXHOIO-
YU IPOU3BOJICTB U JIp.)

[opsanox nzyuenus nucuuruinHbl «Heoprannyeckas XuMus» 00y4JaroMMKCS AUCTaHIU-
OHHOM (HOPMBI O0YUECHHSI CTPOUTCS TIO CICAYIONIEMY IIJIaHYy:

1. CamocTosiTenpHOE M3y4yeHUE MaTepuala Mo yuyeOHHKaM M yueOHBIM MOCOOUSM C HC-
M10JIb30BaHNEM yUEOHOM MpOrpaMMbl U CIIPaBOYHOM JINTEPATYPBI;

2. BpInonHeHne KOHTPOJIBHBIX 3aJIaHUI COTJIacHO MIU(PY U 3alUTa KOHTPOJIbHBIX paboT
(TabnuIa BApHAHTOB KOHTPOJILHBIX 3a/JaHHI IPUBECHA B KOHIIE METOINYECKOTO YKa3aHus),

3. BeimonHenue 1a00paTOpHOTrO MPaKTUKyMa M IMOCEIICHHE JIKIHI B MEPHOJ| CECCHUH,
OTYET 110 JJa0OPaTOPHBIM MTPaKTUKyMaM (€CJIM TAKOBOM 3HAUUTCS B yUeOHOM IUIaHE);

4. Cnaya sk3ameHa (B COOTBETCTBUU C YYEOHBIM IJIAHOM) IO pa3fiesiaM AUCIUILTHHBL.

KoHnTponbHyto paboTy oOyyarouiuiicsi JOJIKEH BBIIOJIHATh CaMOCTOATENbHO. Ecinu Ha
KOHTPOJIbHYIO PalOTy MoiyuyeHa OTpHIaTeJIbHas pPEleH3Us «HE IOIMyCKaeTcsi K colecenoBa-
HUIO», KOHTPOJBHYIO TOpabaThIBAIOT, C YUYETOM 3aMEYaHUN PEIeH3EHTa, B TOW XKE TeTpaau, U
BBICHUTIAIOT Ha TOBTOPHOE PELIEH3UPOBAHUE.

Jlo sK3amMeHa WU 3a4eTa OOYyJaroUINIICs MPOXOIUT 3aIUTY KOHTPOJIBHON paboTHI y Tpe-
nojaBate’si, pelieH3UPOBABIIIETro €€, B INYHOM Oecere.

PexomeHnaanuu 1o BHINOJHEHUIO KOHTPOJIBHOM padoThI

[lepen BbIMOIIHEHNEM KOHTPOJIBHOM pabOTHl HEOOXOAUMO U3YUHUTh PabOUyIO MPOrpamMmy
JucuUIuinHel «Heopranuueckass XUMHUs», TEOPETUUECKUI MaTeEpUail B COOTBETCTBUU C COJEpKa-
HUEM JUCIUIUIMHBI [0 MPOrpaMMe, 10 y4eOHbIM MOCOOUSIM M PEKOMEHAIUSAM, 03HAKOMUTHCS C
pelLIeHreM THUIOBBIX 3334 10 JaHHOW MeToAuueckod pa3paboTke. PemieHus 3agad u oTBET Ha
TEOPETUYECKHE BOIPOCH! JOHKHBI ObITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32 UCKIFOUEHHUEM TeX
CJlydaeB, KOT/Ia IO CYIIECTBY BOIIpOca Takas MOTHBHUPOBKA He TpeOyeT, Hapumep, Korjaa HyKHO
COCTaBHUTb EKTPOHHYIO (HhOpMyJy aTOMa, HalucaTh ypaBHeHHE peakuuu U T.jA. Ilpu permenun
3a/1a4 HY>KHO IIPUBOJUTH BECh XOJ1 PEILIEHUSI U MAaTEMAaTUYECKOro peoOpa3oBaHUsl.

IIpu pemennu 3a1a4d ¥ OTBETAaX Ha BONPOCH! KOHTPOJIBHBIX 3a/laHuM ClIelyeT UMETh B BU-
Ny CleAyolee:

1. Pemenne 3a1ay He0OXOAUMO COMPOBOXKIATh MOsSCHEHHEM. MaTeMaTHUeCKUe pacyeThl
00s3aTeNbHO JOBOAUTD /10 KOHKPETHOTO YHCIOBOIO OTBETa (HEOOXOJUMO BO3BOJIUTH B CTEIEHb,
U3BJIEKaTh KOPHU, BBIYUCIATH JOrapu(pMbl YKCed U MIPOU3BOAUTH JPYyrue MaTeMaTHUeCKue ore-
pamun).

2. Ilpu pemeHnu 3aja4 Ha XMMUYECKOE PaBHOBECUE B BBIPAKEHUE KOHCTAHTHI pPaBHOBE-
CUSl CIle[yeT MOJCTaBIIATh 3HAYEHHUsS] PAaBHOBECHBIX KOHILIEHTPALUW BEIECTB, BBHIPAKEHHBIE B
MOJIB/JI.

3. OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, MPOTEKAIOUIe B BOJHBIX pacTBOpax,
YPaBHHUBAIOTCSI MOHHO-IEKTPOHHBIM MeTOAOM. IIpu cocTaBieHMM HMOHHO-RJIEKTPOHHBIX CXEM
IIPOLIECCOB BOCCTAHOBJICHUS U OKUCJICHUS MAJIOPACTBOPUMBIE IEKTPOJIUTHI, CIIa0ble IEKTPOIIH-
THI CJIEZYET 3alucaTh B MOJIEKYISIpHOM popme, kpome Toro, HaJlo yuuThiBaTh pH cpenbl.




4. Ilpu BBINOJHEHUH 3a/laHUi CIIEYET MOJIb30BaThCS MPUBEICHHBIMU B PEKOMEHIAIUAX
CIPaBOYHBIMU TAOJIMIIAMU IO KOHCTAHTaM MOHHU3ALMU CIA0BIX 3JIEKTPOJIUTOB, IPOU3BEACHUAM
PacTBOPUMOCTH U KOHCTAHTAM HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

5. OTBeTHI Ha KOHTPOJIbHBIE BONPOCHI IOJIKHBI ObITh KPATKUMHU, HO UCUEPIIBIBAIOIIUMH U
COIIPOBOXKIATHCSA TEOPETUYECKUMU OOOCHOBaHHMAMH, (POPMYIIAMU U YPaBHEHHUSAMU XMUMUYECKHUX
peakuuii. [Ipu oTBeTe Ha TeopeTHUECKHE BOIIPOCH! HE CIIEYeT MEPENUChIBATh TEKCT yUeOHUKA.

6. KonTposibHbIe paObOTHI BBIIOIHSIOTCSA B TETPAAAX, 3a4TEHHBIC paOOTHI MPEICTABISIOT-
Cs CTyIEHTaMM Ha DK3aMEHE.

7. Bee 3amaun cinenyer pewats B cucteme CH. Jlanee npuBeneHbl HEKOTOPBIE MOHATHS
XUMHHU U CIIOCOOBI BBIPAXKEHUs KOHLIEHTPALUI pacTBOPOB C UCIOJIb30BaHuEM cuctembl CU.

4.7 Coaep:xaHue pa3iejaoB JUCHUNINHBI

1. Beenenne. OCHOBHbBIE MOHATHS U 3aKOHbI XUMHMHU. MeCTO XMMUU B LIETIOM U HEOP-
FaHWYECKON XMMUHU B YACTHOCTH CPEIU €CTECTBEHHOHAYYHBIX TUCUUILIUH. CTEXHOMETPUUYECKUE
UHJCKCHI U K03 PuimeHTsI. MoJb, MOJISIpHAS Macca, XMMHUSCKAN SKBUBAJICHT, (DaKTOP SKBUBA-
JIEHTHOCTH, MOJISIpHAsi Macca SKBUBAJICHTA.

3aKOH COXpaHEHHUS MAcChl U PHEPTUU. 3aKOH KPATHBIX OTHOIIECHUN. 3aKOH MOCTOSHCTBA
coCTaBa: JaJbTOHUJBl U OEPTOJUIM/IbI. 3aKOH SKBUBAJIEHTOB. 3aKOH ABOrajpo W CIEACTBUS U3
HEro. 3aKOH MPOCTBIX 0ObEMHBIX OTHOIICHUH.

Hcnons30BaHne XMMUYECKUX MTOHATUH, 3aKOHOB U METOJIOB MCCIIEIOBAHUS B CEIBCKOXO-
3STMICTBEHHBIX U OMOJOTHUECKUX HayKax. DKOJIOTHYECKas OMacHOCTh HErPaMOTHOTO MPUMEHEHUS
XUMUYECKHUX IIPOJTYKTOB B CEIBCKOM XO35MCTBE.

2. PacTBopbI. PacTBOpHI Kak CMECH MOHHO- U MOJIEKYJISIPHO-AUCIIEPCHOTO YpOBHS. Me-
albHbIE U HeujealbHble pacTBOphl. [IpuunHbl 00pa3oBaHUs BOAHBIX pacTBOPOB. CrocoObl BbI-
paxkeHus: KOHLUEeHTpauui. HapoqHo-X03s1iiCTBEHHOE 3HAUEHUE PacCTBOPOB.

3. PacTBOpBI 2/1€KTPOJUTOB. THIIBI CUIBHBIX 3JIEKTPOIUTOB. [ apaTanus noHOB. DHEP-
rus ruApatanun. [lepBuunas u BTopuuHas ruapatHbeie o0onouku. Kpucramnoruapatsl. 3aBucH-
MOCTb PACTBOPUMOCTH CHJIBHBIX 3JIEKTPOJIMTOB OT YHEPTHH KPUCTAJUIMYECKOW PEIIETKH U SHEP-
UM THApATAl MOHOB. AKTUBHOCTH, KO3(QUIIMEHTH akTUBHOCTHU. [Ipon3BeneHne pacTBopu-
MOCTH.

3HaueHue pacTBOPOB CHIIBHBIX AJEKTPOJIMTOB B XUMUU, OUOJIOTUU, TEOXUMUHU.

Tunsl cnabpix 371eKTpoauTOB. KOHCTAaHTHI M CTENEHU AMCCOLUAIMM CIa0bIX 3IEKTPOJIH-
ToB. Boja kak cnmabblit s1ekTpoiauT. KucioTHO-OCHOBHBIE CBOMCTBa BemllecTB. BogoponaHblil u
TUIPOKCHIIBHBIN MOKa3aTrenu pacTBopoB. CriocoObl M3MepeHus BOJAOPOAHOro nokasarens. by-
dbepHbIe pacTBOPHI.

4. I'mapoaus coseil. Tumbl ruaponu3a, KOHCTAHTHI M CTENEHU TMIPOJIN3a coyiel. 3Have-
HUE PaCTBOPOB CIIA0BIX SJIEKTPOIUTOB B XUMUH, OMOJIOTUU ¥ TE€OXUMUHU.

5. Kommiiekcubie coequHenusi. CocTaB U CTPOCHHE KOMIUIEKCHBIX coeanHeHuil. Koop-
JUMHalUMOHHas Teopust BepHepa. Xumuueckas CBs3b B KOMIUIEKCHBIX COEIMHEHUsX. Teopus Ko-
OpJIMHALIMOHHON XMMHMYECKOW CBSI3U: METOJ BAJICHTHBIX CBSI3€U, TEOPUs KPUCTAIUIMYECKOTO MO-
7151. 3HaU€HHUE KOMIUIEKCHBIX COeIMHEHUI.

Huccoumanusa U yCTOMYMBOCTh KOMIUIEKCHBIX coequHEeHH. MIX HOMeHkiarypa. 3Hade-
HUE KOMIUIEKCHBIX COeIWHEHUH. XIopopmiia, reMuH, (pepMeHTHl - MPUPOTHBIE KOMIUIEKCHBIC
COETMHEHUSI.

3HaueHne KOMILJIEKCHBIX COCIMHEHUN B OMOXUMHM KieTkd. HoBoe HampaBieHue B XU-
MUHU — OMOHEOpPTaHUYeCKask XHMHUSI.

6. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE peakunu. CTErneHb OKUCICHUS U TpaBUia €e
HaxoxaeHusa. OKUCIUTENN U BOCCTAaHOBUTENNU. OKHUCIUTENIbHO-BOCCTAHOBUTENBbHBIE (IEKTPO-
HBIC) MTOTEHIIMABI. 3aBUCUMOCTh MOTEHIIMAMa OT aKTUBHOCTEH MOTEHIIUAT-OMPEISISIONINX Be-
niecTB. YpaBHeHnue HepHcra.

Omnpenenenue HAMPaBICHUS U TTyOMHBI MPOTEKAHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIMM C IIOMOIIBI OKACIUTENBHO-BOCCTAHOBUTEIIBHBIX IIOTEHIINAJIOB.
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Ponb okncanTENnpHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B IPUPOJIE.

7. Kunetuka xumudeckoi peakuuu. [loHstue o ckopoctu xumuyecko peakuuu. Hc-
TUHHAs (MTHOBEHHAs) CKOpPOCTh peakiini. OCHOBHBIE (h)aKTOPHI, BIUSIOIINE HA CKOPOCTh peak-
nuy. XUMUYecKasi peakius Kak IO0CJIEI0BaTEIbHOCTh MIEMEHTApHbIX CTaaud. 3aKOH JCHCTBY-
IOIAX MAacC — OCHOBHOM 3aKOH XMMHMYECKOW KMHETUKM Il dJeMeHTapHou craguu. KoHcranra
CKOPOCTH pEaKLUU.

3aBUCHMOCTh CKOPOCTH XMMHUYECKOH peaknuu ot Temrepatypsl. [IpaBuno Baut-I'odda.
VpaBuenue Appenuyca. IlpeacraBnenue o0 sHepruy akTHBALMU, SHEPreTUYECKOM Oapbepe U
IIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanus u ¢pepmenTsl. MeToab! perynpoBaHus CKOPOCTH XMMUYECKON peaKIiHy.

3HayeHne XUMUYECKON KMHETUKU B XUMHHU, OMOJIOTHH U CEITbCKOM XO3sIHCTBE.

8. XumMnueckoe papHoBecHe. XMMUYECKOE PABHOBECUE KaK PE3YJIbTAT CaMOIPOU3BOJIb-
HOT'0 NpoTeKaHus oOpaTuMoi peakuuu. IIpoTonuTuueckoe paBHoBecue. /luHamMuueckuil Xxapak-
Tep XMMHYECKOT0 paBHOBecHs. [Ipu3Haku nctuHHOro pasHoBecus. IIpencrasienue o kBa3upas-
HOBECHHM U IICEBJOPABHOBECUM (METACTAOUIBHOM COCTOSIHUM).

3akoH peictByromux mMacc. Koncranra paHosecus. CMeleHUE paBHOBECHUS IIPU U3Me-
HEHUHU KOHILIEHTpaluH, Temuneparypsl 1 nasieHusd. [Ipunnun/lelllarense.

Ponp xuMH4eckux paBHOBECUH B IIPUPOJE.

9. OcHOBBI XMMHYeCKOH TepMoAUHAMUKHU. COCTOSTHUE BELIECTBA; TEMIIEpATypa U J1aB-
JIEHHE KaK IIapaMeTpbl, OIIPEIEISIIOIINE COCTOSHUE BEIIECTBA.

OHTanbnus Kak QyHKIUS COCTOSHUS BEIIECTBA, KaK MEpa 3allaCeHHON BEIIECTBOM JHEP-
M. DIEKTPOHHAsA, KosiebaTenbHas, BpalareiabHas U MOCTYNATeNlbHas COCTABIISIIOIIME YHTAIb-
nun. CB3b DHTAIBINN U TEIJIOEMKOCTH. DHTAIBIMS U TEIUIOBOU 3P eKT peakuuu. Brraucie-
HUE SHTAJIBIINU PEAKIMHU 10 3HAYEHUSM SHTAIbINN 00pa30BaHUs MIPOIYKTOB U PEAreHTOB pPeak-
nuu. 3akoH ['ecca.

CBoOoyHas sHeprust ['m00ca kak ¢yHKIMs cocTosiHus BemecTBa. AG peakuu Kak MmpH-
YHHA MPOTEKAHHsI CaMOTIPOU3BOIBHBIX peakuuid. CBs3p AG peakiuy ¢ KOHCTAHTOW PaBHOBECHS
peakiun. Beraucnenne AG peakuuu 1o 3Ha4eHUSIM CBOOOIHBIX SHEPTHi 00pa30BaHUS MPOIYK-
TOB U PEareHTOB PEaKIINH.

OHTpomnus. BeposTHOCTh MaKpOCOCTOSHUS KaK YMCIO MUKPOCOCTOSIHUH IpU 3aJaHHOMN
SHTAJIBIIUU. DHTPONUS KaK Mepa BEPOSATHOCTH MAaKpOCOCTOSIHMS. BblunciieHue 3HTpoNnuU peak-
LIMY 10 SHTPONUAM NPOLYKTOB U PEAreHTOB peakuuu. BTopoii 3aKk0H TepMOAMHAMMKYN KaK KpH-
TEpUl HAaIpaBJIEHUS XUMUYECKON peaklUy. DHTAIbMUNAHBIA U SHTPONUIHBIN BKJIaJbl B CBOOO-
HYIO DHEPIHUIO peakuuu. FIX oTHOCUTENbHAs POIlb.

[IpuMeHeHne 1 3HaYeHUE YHEPTETUKN XUMUYECKUX peakuuid. [I[porao3supoBanue Hanpas-
neHust peakimii. BoaMoxxHOCTH pacuera u mpuOIMmKEeHHBIX OleHOK AG peaknuii. DHepreTuka
OMOCHHTE3a U CUHTE3a HEYCTOMUMBBIX COETMHEHUH.

10. Ctpoenue aroma. OCHOBHbIE NPUHLUIBI KBAHTOBOW TEOPUM CTPOEHUS BEIECTBA:
IIPEACTABJICHNUS] O KOPITYCKYJISIPHO-BOJHOBOM JyaJIU3ME SIBICHUN MHMKPOMMpPA, MPHUHIUIE He-
omnpeneneHHocty, ypaBHenun lllpeaunrepa, BoiaHoBol (yHKIMM, aTOMHON opOurtanu. KaHTo-
Bble YMCJia: IJ1aBHOE, OpOUTaIbHOE, MATHUTHOE U CIMHOBOE. DHEPreTUYECKUE YPOBHU U MOJ-
YPOBHM aToMa. Buja BONHOBBIX (YHKIUH, OTBEUAIOMIMX PA3IMYHBIM OpOUTANIbHBIM KBAaHTOBBIM
YHCcliaM, U pacipe/ielIeHne MIEKTPOHHON TUIOTHOCTH Ha Pa3IMYHbIX aTOMHBIX OpOUTAIISX.

[TpuHIUTBI 3aM10JIHEHHST SJIEKTPOHHBIX OpOUTalielf aTOMa B OCHOBHOM COCTOSIHUU: TIPHH-
uun [laynu, npaBmwio XyHaa. DIeKTpOHHbIE €eMKOCTH OopOUTaseil, moaypoBHEH U YpOBHEH aTo-
Ma.

Crioco0bI 3anmucu AMEKTPOHHBIX (hopMys aToMOB 31eMeHTOB. [IpencraBienus 00 dyiek-
TPOHHOM OCTOBE U OPOUTAJISIX BAJICHTHBIX YPOBHEH aTOMa.

11. Ilepuoguyeckas cucrema jiemenToB /. M. MenaeaeeBa. [loctpoeHne CTpyKTypsl
MEPUOJIUYECKON CUCTEMBI, UCXOS U3 DHEPreTUYECKOM IOCIEN0BATEIBLHOCTH IIOYPOBHENH MHO-
rosjeMeHTHbIX aromoB. [loHsTHE mepuona u ero ¢popmupoBanue o npasuiam KieukoBckoro.
[Ipu4uHbl pa3IMYHON JUTMHBI IEPHOJIOB; S-, p-, -, f-37IeMeHTHI 1 UX pacnoiIokeHHe B CTPYKTYype
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nepuoauieckoil cucrembl. CoBpeMeHHast (GOpMyIHpPOBKA NEPUOTUUECKOT0 3aKoHa. [[nmuHHO- U
KOPOTKOTICPUOIHBIM BapHaHThI MEPUOINUYECKON cucTteMbl. X ocobennoctu. Pacronoxkenue B
HUX METaJJIOB U HEMETAJJIOB. 3HAYEHHUE NEPUOANUECKOT0 3aKOHA JIJIsl XUMHUHU.

CBoiicTBa aTOMOB 3JI€MEHTOB (IOTEHLMAT HOHU3ALUH, CPOJICTBO K JIEKTPOHY, JJIEKTPO-
OTPUIATENILHOCTb, paauychl Ban-nep-Baanbca), o0mme XuMUYecKue CBOMCTBA DJIIEMEHTOB U Tie-
PHOAMYECKUI XapaKTep UX U3MEHEeHUs. PeakiinoHHas ciocoOOHOCTh BEILLECTB.

12. Xumnuyeckas cBsI3b. THUIIBI XUMUYECKOM CBSI3M: KOBaJIEHTHAs, MOHHAsSI, METaln4de-
CKasi, BOAOPO/AHAsA. XapaKTEePUCTUKU CBS3EH: 3JEKTPUUYECKUE JUIOJIbHBIE MOMEHTHI, 3P eKTUB-
HBIE 3apsAbl aTOMOB, CTEIICHb MOHHOCTH, HAIIPABICHHOCTh U HACBHIICHHOCTb, SHEPTUs U JUIMHA
CBsi3U. MeToJ| BaJIeHTHBIX CBsI3el U OCOOEHHOCTH MCIIOJIb3YEMOH B HEM BOJHOBOH (h)yHKIMH, G-
U TT-CBSI3H.

Tunel rubpuau3anuy aTOMHBIX OpOUTaNel U reoMeTpust MoJeKyld. MeTron MoneKyssap-
HBIX OpOHTaneil 1 OCOOCHHOCTH HCIIOJIb3YeMOH B HEM BOJIHOBOW (yHKUMHU. CBS3BIBAIOLINE U
PasphIXJISIOIIME MOJIEKYJIsIpHble opOuTany. VX 3amoiHeHue 3JIeKTpOHAMHU, MOPSAOK U SHEprus
cBsa3eil. CBsi3u B JIBYXaTOMHBIX FOMOSIIEPHBIX MoJjieKysax. [IposiBieHne CBOMCTB XMMHYECKHX
CBSA3€H B TBEPAOM COCTOSIHUU BEILECTBA.

OCoOEHHOCTH HOHHOH CBSI3W M CTPOCHUE MOHHBIX KPHCTALIOB C OJTHOATOMHBIMU M MHO-
roaToOMHbIMU MOHaMH. CBONCTBAa MOHHBIX KPUCTAJLUIOB. MOJIEKYJISIPHBIE U KapKacHbIE KPUCTAJI-
JIBI, IX CBOICTBA.

[IpuMeHeHHEe TEOPUM XMMUYECKOH CBSI3U B XMUMHUHU M OMOJOTMU. DHEPrusi KOBaJICHTHBIX
CBS3€H M DHEpPreTHKa XMMHYeCcKux peakuui. IIpenckazanue reomerpun moiekyi. KommiemeH-
TapHOCTh. CTpOEHHUE BEIIECTBA B KOHIEHCUPOBAHHOM COCTOSIHUM.

13. Xumus 3JjieMeHTOB rpynn mnepuoanueckoi cucrembl. Bomopoa. CpoeoOpasue
CTPOEHUS aToMa BOI0PO/1a, PU3NUECKUX U XUMUYECKUX CBOMCTB ATOT0 3JIEMEHTA.

bunapHble coeMHEHUS BOAOPOAA € IEKTPOOTPULATEIBHBIMU 3JIEMEHTAMH, UX IOBEIE-
HUE B BOJHBIX pacTBOpax. ['maparanus nporoHa.

KoBanentusie runpuasl snementoB |HIA-IVA-noarpynn, ux ocHoBHbIE (DU3MUECKHE U
XUMHUYECKHe CBOMCTBA. ['MIpUIBI LIENOUHBIX M IIEJIOYHO3EMEIbHBIX METAIJIOB, UX coyieoOpas-
HBIN Xapakrep. ' nIpuaA-uOH Kak BOCCTAHOBUTENb U JINTAH/.

Bopa, reometpus u cBoiicTBa ee MosieKyibl. CTpyKTypa JibJja U KUJIKOM BOABI. XUMHUYe-
CKHe CBOMCTBA BOJBI. Bojia Kak pacTBOPUTEND U JIMTaH/.

3HayeHue BOJI0po/ia Kak HanboJsee pacpoCTpaHEHHOTo 1eMeHTa BeeneHHoM.

Bonopoxaconepxkamuye opraHM4ecKre COSAMHEHUS KaK OCHOBHBIE KOMIIOHEHTBHI KMBOTO
BeliecTBa. Poiib BO/IBI Kak cpeoo0pa3yroliero BemecTBa KiIeTku. Boja B cenbckoM xo3siiicTBe.
DKOJIOTUYECKHE aCMEKThI BOJONOIb30BAHUSL.

14. Dnementsl IA-noarpynnbl. XuMHUYECKHE CBOMCTBA IIEIOYHBIX MeTayos. [llenou-
HbIE METaJIbl KaK BoccTaHOBUTENU. X cmocoOHOCTh 00pa30BbIBaTh OMHAPHBIE COEAUHEHUS Y-
TEM CHHTE3a U3 IIPOCTHIX BEIIECTB.

KatnoHs! 1me10yHbIX METaNIOB KaK BajkHEHIIasi XuMHueckas popMa UX CyIeCTBOBAaHUS
B IIPUPOJE, CBOMCTBA 3TUX KaTHOHOB. KaTHOHBI LIEIOYHBIX METAJUIOB B COEIMHEHUSAX C HOHHBI-
MU pelieTKaMH: B OMHApHBIX COSAMHEHMSIX U coJisix. Peakiuyu OMHApHBIX COEAMHEHUN C BOJOM.
I'mapatupoBaHHbIE KATHOHBI LIEJIOYHBIX METAJIOB. BbICOKas pacTBOPUMOCTH COJIEN IIETOYHBIX
MeTaJuIoB B Bojie. Kpucramnoruaparsr.

Mamnas cknonHocts katuoHoB Na+ u K+ k xommiekcooOpazoBanuio. KoMmIuiekcesl 3Tux
KaTHOHOB ¢ OuomosnekynaMu. KaTHOHUTBI U MOHHBIA OOMEH HaTpus, Kajaus U JPYTUX OJHO3a-
PSAAHBIX MOHOB IIOYBEHHOI'O pacTBOpa. PerynsaTUBHbBIE pOIM KaTUOHOB HATPUS U Kalus B )KUBOM
kieTke. Kanuii kak He0OXOIMMBIH AJIEMEHT LIUTOIUIa3Mbl, HATPUI KaK 3JIEMEHT MEXKIETOUHBIX
pactBopoB. HaTpuil 1 Kanuii kKak KOMIIOHEHTHI ITOYBHI M TOUBEHHBIX pacTBopoB. Kannii kak ne-
MEHT NMUTaHuA pacTeHuil. KpyroBopoTsl HaTpHsl U Kajusl B IPUPO/IE.

15. Daementsl |IA-noarpynnbl. OTIu4Ms 3JEKTPOHHOTO CTpOeHuUs aroMa Be u xatuo-
Ha Be2+ oT cTpoeHus aToMOB M KaTHOHOB MarHus, IIeJI04HO3eMeNbHBIX MeTaluioB. [Ipeobnana-
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HUE KOBAJCHTHBIX CBS3€H B COCAMHEHMSIX OCPHIUIMS M MOHHBIX — B COCTUHEHHSX IIEIOYHO3E-
MEJbHBIX METaJJIOB.

dusnueckue U XMMUYECKHUE CBOMCTBA METAJUIMYECKOro Oepuiuus. bunapHbie coeamHe-
HUs, oOpazyemble OepHTUEM, UX CTPOEHHE W XUMHUYecKue cBoMcTBa. OKCHUI, THAPOKCUA U
axBakomruiekc [Be(OH2)4]2+, ux amporepHocTh. KOMIUIEKCHBIE COSAMHEHUS OSPUILITHSL.

Ou3nyecknue 1 XUMUYECKHE CBOICTBA MarHus U KaJlbliUs, X BOCCTAHOBUTEIIbHBIC CBOM-
ctBa. TepmoanHamuka 0Opa3oBaHus OMHAPHBIX COCIMHEHUN MarHUs U KaJbIUs IMyTeM CHUHTE3a
U3 AJIEMEHTOB.

Karunonst M@2+ n Ca2+ xak BaxHeWmne (popMbl CyIIECTBOBAHHUS ATHUX DJIEMEHTOB B
MpPUPOJIe, CBOMCTBA ITUX KAaTHOHOB. bUHapHbIe COEIMHEHMs, COJM MAarHusi U KajiblHs KaK CO-
€MHCHUS C MOHHBIMU pelieTkamu. Peakinu OMHAPHBIX COCTUHEHHH ¢ BOIOH.

I'upparupoBanubie katnoHbl Mg2+ u Ca2+. OTiMuus B CTPOCHUH UX MEPBUYHBIX M BTO-
PUYHBIX TUAPATHBIX cep, X 1abuIbHOCTh. Pa3inyne B pacTBOPUMOCTH COJICH MarHusi U Kallb-
U U coJIeW HaTpus W Kaimus. Kpucramioruapatsel coneit 3tux metamwioB. Karnonsr Mg2+ u
Ca2+ B HOHHOM OOMeEHe.

KomriekcHble coelMHEHNs MarHusl U KalbliUs C HEOPTaHUYECKUMHU U XElaToo0pasyro-
mme uraggamu.Mg2+ u Ca2+ B xuBoii kietke. Poik Maramst B ximopodwuie. Karnonsr mar-
HUS ¥ Kajbl¥s B ()EPMEHTATUBHBIX PEAKIMAX, UX PETYIATUBHBIE POJIM B KileTKe. Maruuii u
KaJIbIIMM KaK MHUTAaTeJIbHbIe KOMIIOHEHTHI MouB. X noHOOOMEHHOE ToBeACHUE B MouBax. Mar-
HUN U KaJbLUH, COlEpsKallie MPUPOIHbIE U UCKYCCTBEHHBIE CTPOUTEIbHBIE U KOHCTPYKIIMOH-
HbIe MaTepuaisl. Bsokyiue Mmarepuansl. BeTOH, CTEKIIO U KepaMUKa B CTPOUTENIbCTBE, TEXHUKE.

16. Daementsl |lIIA-noarpynnel. OTnuyre >I€KTPOHHOTO CTPOEHHUST aTOMOB Oopa
QTFOMHUHHS OT CTPOCHUS IPYTHX AJIEMEHTOB moarpymmbl. [Ipeobiaganne KOBAJICGHTHOTO Xapak-
Tepa cBsizel B COeMHEHHSIX 00pa U IBOMCTBEHHBI HOHHO-KOBAJICHTHBIN XapaKTep CBSA3EH alto-
MUHHSL.

Ouznyeckue 1 XUMUYECKUE CBOMCTBA AlIeMEHTHOTo 6opa. TepmoauHamuka o0pa3zoBaHus
OMHAPHBIX COCTUHEHHM 00pa, X CTPOSCHUE M XUMUYECKHE CBOMCTBA. KucimopoaHsie coemuHeHUs
Oopa: okcu, 60pHas KHCIOTa, TOTUKUCIOTHI 00pa, UX COJH.

dusznuecKkrue 1 XUMUYECKHE CBOMCTBA METAJUTMYECKOTO aTIOMUHUS. TepMoIMHaMuKa 00-
pa3oBaHUs OMHAPHBIX COCTUHEHHUM alFOMUHUS U3 MPOCTHIX BEIIECTB, BAKHEHUIINE XUMHUECKUE
CBOMCTBA OMHAPHBIX COCTMHEHHUI AIFOMUHUS.

Oxcuapl ¥ THAPOKCUIBI ATFOMUHHUS, Pa3HOO0pa3ne UX CTPOECHHs, aM(POTEPHOCTh ITHX CO-
eIMHEHUH, PEaKIIM1 UX B3aUMHOTO MPEBPaIICHUS.

AxBakomruiekc kaTuoHa A13+, 0COOEHHOCTH €ro CTPOEHUS U MOBEICHHS B pacTBOpax.
Conu alOMUHUA, UX KPUCTAIOTUIPATHI, PACTBOPUMOCTh B BOJE W TUApoin3. KoMriekcHbie
COETMHEHUS ATIOMUHUS, UX YCTOMYUBOCTh B BOJHBIX pacTBopax. bop u amtoMunuu B Ouocucre-
Max.

17. Daementsl IVA-noarpynnel. OCOOEHHOCTH XUMHUYECKUX CBS3EH Yriiepoa—yriepo/,
CBsI3€H yriiepojia ¢ BOJIOPOJIOM, a30TOM U KHCJIOPOJIOM U CBsI3€H KPEMHUS ¢ KUCIOpOoioM. BriTe-
KaloIllie U3 CBOMCTB CBA3EH pa3nuuusi B MPpUPOJIe OMOMOTUMEPOB U CHIMKATOB KaK BayKHEHIIIHX
KJIACCOB MIPUPOIHBIX COSAMHEHUH yIiIepoaa U KpeMHHUSI.

XuMUsT HEOPraHMYECKUX COEAMHEHUMN YIIIepoja: YIJIEKUCIIOro ra3a U €ro MpoOU3BOIHBIX,
KOMIUTIEKCHBIX CoeTMHEeHUH ¢ C-TOHOPHBIMU JIUTAH/IaMH.

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

3HavueHNe COEIMHEHMUM yriepoaa B CEeIbCKOM Xo3siicTBe. KpyroBopor yriiepoaa B mpu-
pone. TormBHAs SHEPTETHKA, MTOJUMEPHI KaK TEXHUYECKHE MaTEepHaNIbl C MMUPOKUM CIIEKTPOM
CBOMCTB. DKOJIOTHYECKUE aCIIEKThl XMMUU yTIIIepoa.

Xumusi OMHAPHBIX COCIMHEHUM KpeMHUs. OCOOCHHOCTH MX TEPMOJIWHAMHKH, UX pPEaK-
UM C BOJAOW U KHUCIOPOJIOM.
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KpemHeseM, CUIMKATBl U QIFOMOCHIIMKATBl KaK MO4YBOoOpasytomue MuHepaibsl. OcobeH-
HOCTH CTPOEHMsI BOAOHAOYXaIOIINX, CHOCOOHBIX K MOHHOMY OOMEHY CHJIMKATOB THIA MOHTMO-
pwiioHuTa. VX 3HaueHue Juis JI0J0pOIHs [TOYB.

HaponHo-x03s1icTBeHHOE IPUMEHEHUE CUIIMKATOB U APYTUX COCAMHEHUIN KPEMHHUSL.

OcoOeHHOCTH XUMHH T€pMaHusi, 0JIOBa M CBUHIA. [I[puMEHEHHE ITHX 3JEMEHTOB M UX
COEMHEHUH. DKOJI0ruyeckas OacHOCTb COEAMHEHHUH CBUHIIA.

18. Dnementsl VA-noarpynnsl. OcoOEHHOCTH XUMHUYECKUX CBSI3€H a30Ta C BOAOPOIOM,
YIJIEPOJIOM M KHUCIOPOAOM, a (ocdopa ¢ kuciopoaoM. PasnnyHas npuposa BaKHBIX KJIaCCOB
COCIMHEHUH 3THUX JJIEMEHTOB.

TepmoauHaMuyeckas HEYCTOHYUBOCTh OOJIBIIMHCTBA XMMUYECKUX COSIMHEHUH a30Ta, ee
IIPUYMHBI U IPOSIBJICHUE B XUMUU U IIPUPOJE.

XuMHsI MOJIEKYJISIPHOTO a30Ta, aMMHUaKa U €ro MpPOU3BOJHBIX, OKCUIOB a30Ta, a30THOMN
KHCJIOTBI U €€ COJICH.

OcobeHHocTH a30Ta Kak OMOreHHOro 31eMeHTa. Crenupuka XMMUYECKUX CBs3eH a30Ta B
Oouomorexynax. Baxknble a3oTconepkamume OMOMOIEKYIIbI, UX 3HAYEHUE B JICITEILHOCTH PACTH-
TEJIbHBIX M JKUBOTHBIX KJIETOK.

3HaueHue a30Ta Kak djeMeHTa nuTanus. Kpyropopot azora B nmpupojae. A30THbIC y100-
PEHHUs, SKOJOTMYECKHE aCIEKThl UX IIPUMEHEHUS.

OCOoOEHHOCTH TEPMOJIMHAMUYECKON YCTOWYMBOCTH Pa3IMUHBIX coeanHeHui ¢ocdopa B
3€MHBIX YCIOBHSX. VIX IPUUMHBI U IPOSABICHUS B XMMUU U IPUPOJIE.

Xumust oprodochopHOi KUCIOTH U ee coneil. KonaencupoBanubie GpochopHbie KUCTO-
ThI U X COJIH.

Ocobennoctu docdopa kak OMOreHHOTo ieMeHTa. Crienudrka MOBEICHUS W 3HAUYCHUE
coenuHeHuil Gochopa B 6uocrucremax. Baxkusie 6momonexynsl, coaepsxaiiue Gpocop.

3nauenue gocdopa kak anmemenTa nuranus. KpyroBopot docdopa B nmpupoze.

19. Daementst VIA-moarpynmnsl. CriocoOHOCTH KHCIOpOAa OOpa3OBHIBATH MPOYHBIE
CBSI3HM C YIJIEPOJIOM, KpeMHHEeM, docdopom, cepoil. MHOrooOpa3ue u M3MEHUYMBOCTH CBOWCTB
CBSA3€H KMCIIOPOJA C YIIIEPOIOM U BOAOPOJIOM.

MonekyJIapHBIA KACIOPOA KaK OKHCINTENb. TepMoAMHAMUYECKass YCTOMYUBOCTb U pac-
IPOCTPAaHEHHOCTh KUCIOPOJHBIX COeAMHEHUH. OKCHIIbI, KUCIOPOJHbIE KHCIOTHI, aM(poTepHbIe
COEIMHEHMS, OCHOBAHUS, COJM KHCIOPOJHBIX KHCIOT KaK BaKHEHIIME Kiacchl COEAMHEHUU.
Pa3znoobpa3zue ux crpoenus. [lepokcun Booposa u Apyrue NepoKCUIbl.

MonekynsipHblii kKuciopoa B 6uosHepreTHke. Ponb (QyHKIMOHANBHBIX KHCIOPOICOIEP-
KalUX TpyII B OnoMosieKyiax. JKoIornyeckas posib KUCIOPOAa U 030Ha aTMOC(EPHI.

Oco0eHHOCTH XMMHUYECKUX CBsizel cepbl. [IpouyHOCTh CBsA3€Hl cephl ¢ KUCIOPOIOM U BO-
JIOpOJIOM.

TepMmonnHaMuyeckasi yCTOMYMBOCTh OMHAPHBIX COEIMHEHUM Cepbl, UX PEAKIUH THIpO-
nu3a. CoeJMHEHUs cepbl C BOJOPOAOM U KuciaopoaoM. CepHas kuciota, cyiabdarsl. CepHUCTHIN
ra3, CEpHUCTasi KUCJIOTA, cylb(purhl. CepoBOIOPOA U MOIUCYIb(AHBI.

Cepa xak OMOreHHBbIN 3reMeHT. [IpumeHenue cynb}aToB U APYrUX COEAMHEHUH cepbl B
CEJIbCKOM XO35IICTBE. DKOJIOTHYeCKasi ONacHOCTh CEPHUCTOTO Ta3a.

20. Dnementsl VIIA-moarpynmsel. DJIEKTPOHHOE CTPOEHUE aTOMOB TaJIOTEHOB U 3aKO-
HOMEpPHOCTH M3MEHEHUS CBOMCTB raJloreHoOB B OJTPYIIIIE.

ITpupona oOpazyeMbIxX rajoreHaMu XUMHUYECKUX cBsA3el. CTENeHN OKUCIIEHUS TajJoreHOB
B coeuHeHUsX. [IpHunHbI OTCYTCTBHUS B MPUPO/I€ KOBAIEHTHBIX COCMHEHHM raJIoreHOB.

OcobeHHoCTH CBsi3eil, TEPMOJUHAMUKHM U CTPOEHHsI KOBAJICHTHBIX COEIUHEHUN (TOpa.
CucremaTuka KOBaJICHTHBIX coeluHEeHUI PTopa. @TOpoBOIOPOI, GTOPOBOAOPOIHAS (TIIABUKO-
Basi) KUCJIOTA.

Oco0eHHOCTH CBA3€H, TEPMOJUHAMUKN U CTPOCHMSI KOBAJIEHTHBIX COETUHEHHI Xjopa B
CpaBHEHHH C COeTMHEHUAMH (Topa. XIOPOBOIOPOJI, XJIOPOBOAOpoIHAs (consHast) KucinoTa. Co-
€MHEHHUS C TIOJIOKUTEIbHBIMU CTETIEHAMU OKUCIICHUS XJIOpa, UX XMMHYECKHUE CBOICTBA.
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OcobeHHOCTH XJI0pa KaKk OMOTeHHOro 3JieMeHTa. Poib XJ0pa B KIIeTKe, €ro KpyroBOpoT B
MIpUPO/Ie, MPUMEHEHUE €T0 COSAMHEHUN B CETbCKOM X03siiicTBe. DTOp Kak OMOJIOTHYECKH HEOO-
XOJIUMBIN 3JIEMEHT U KaK 3JIEMEHT-3arps3HUTEIb OKPYKAIOIICH CpeIbl.

21. Daementsl VIIIA-moarpynmnsbl. DJIEKTPOHHOE CTPOSCHUE aTOMOB OJIATOPOJHBIX Ta-
30B U OCOOCHHOCTH MX XUMUYECKUX U (hu3muecKkux cBoicTB. CoeTMHEHUS OJIarOPOTHBIX Ta30B.

22. IlepexogHbie MeTa/LIbl. 3aBUCHUMOCTbh CBOWCTB IIEPEXOJHBIX METAJUIOB OT JJICK-
TPOHHBIX CTPYKTYp S-, p-, d- u f-moxypoBHeii atroMoB. OCOOCHHOCTH aTOMHBIX XapaKTEPUCTUK -
U f-MeTasI0B, OTJIMYAKOINIHE UX OT S-METAJIOB.

du3ndyecKue CBOWCTBA MEPEXOJHBIX METAIOB M MPHYUHBI MX pa3zHooOpasms. Oomue
XUMHYECKHe ocobeHHocTH d-metansioB. PasHooOpasue cTerneHel OKMCICHHUS, YCTOMYHMBBIX HPU
OOBIYHBIX YCHOBUSAX. COEIMHEHHUS C BBICIIMMU M HU3MIMMH CTEIICHSIMH OKUCIEHUS. DJIEKTPOXH-
MUYECKHE CUCTEMBI U3 METAJNIOB M UX COCTUHEHUI.

Beicmime oxcuapl 30-MeTa/UIOB M MX TMPOU3BOIHBIC: KHUCIOTHI, MOJHUKUCIOTHI, COJIH.
CX0/ICTBO C COETUHEHUSIMU p-3JIEMEHTOB.

CoenuHeHuUs, CoJepKaliue aToMbl 30-MeTa/IOB B HU3MIMX CTENEHIX OKucieHus (+1, +2,
+3); OKCHUJBI, TUIPOKCU/IBI, AKBAKOMILJIEKCHL. X OKMCIMTENhHO-BOCCTAHOBUTEIbHASI YCTONYH-
BOCTb, CTPOCHHE M KHHETHYCCKHE XapPaKTEPUCTUKA B CBS3HM CO CTPOCHHEM BaJCHTHBIX O-
MOIypPOBHEH KaTHOHOB.

KomruiekcHbIe COSTUHEHUS IBYX U TPEX3apsaHbIX KaTHOHOB 3d-meramioB. Mx ycronyu-
BOCTh B BOJHBIX PaCTBOPAxX U Pa3Muus B YCTOWYUBOCTH, CBSI3aHHBIC C 3apsAIOM KaTHOHA U MPH-
poIoit KoMILIeKcooOpa3yroIIero Juranaa. KoMIIeKChl ¢ aMUHOKUCIIOTAMH.

OCOOEHHOCTH XUMHHU BKHEUIINX OMOTEHHBIX (-METayuIoB: BaHAIUs, XpOMa, MapraHiia,
JKenesa, KoOanbTa, HUKENsS, MEIH, IMHKA, MoinOAeHa. VX BakHeWIIMe COCIMHEHUS: OKCHUIBI,
KHUCIIOTBI, THUJIPOKCHJIBI, COJIM, aKBAaKOMIUIEKCHl U Ap. CTpoeHHe M XMMHUYECKHUE CBOMCTBA BaX-
HEUIMX OMOTEHHBIX COeTMHEHUN d-MeTalIoB.

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

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Bun yuebHoi paboThI O6paszoBaTenbHbIe TEXHOJIOTHU

3J'IeKTpOHHLI€ MaTepuaibl, UCIIOJIB30BaHUC My.]'[BTHMe,Z[HfIHLIX CpCACTB, pa3-

Jlexun .
JTATOYHBIN MaTepua

BeimonHeHHe OMBITOB, O0CYXK/CHUE U aHAJIN3 UX PE3YJIbTATOB, HAITMCAHUC
JlaGoparopHble pabOTEhI YpaBHEHUH peakyii, TECTUPOBAHKE, BHIIIOJIHEHUE IPYIIIOBBIX ayAUTOPHBIX
3aJaHUH, MHANBUAYAJIbHBIC JOKJIA/bI

Hanwucanue pedepara, noaroroBka Joknana

CamocTosiTenpHas padora N
BrlinoHeHIE MHIMBUTYJIBHBIX 3aJaHIH (TECTOB)

6. OueHouyHble cpeaCTBA TUCHUILIMHBI (MOXYJIs1)
6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

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

TecTtoBbIe 3amanns 20
Temsr pedepaTon 3

1 | OcHoBHEbIe OHATUA U 3aKOHEI Xumun. | YK-2, OIIK-2, I[TK-7 pedep
Bomnpock! st 5x3ameHa 8
Komn.-opuenT. 3a1anue 1
TecTtoBbIe 3amanHns 10

Temsbl pedeparoB
Bormpocs! aiis sx3ameHa
Komn.-opuenT. 3ananue

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

= 00 o
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PaCTBOpBI OJICKTPOJIMTOB.

YK-2, OIIK-2, TIK-7

TecTtoBEIE 3amaHus
Temsr pedepaTor
Bormpocs! aiis sx3ameHa
Komn.-opuenT. 3ananue

N
o

I'maponus comneid.

YK-2, OIIK-2, TIK-7

TecToBble 3a1aHUs
Temsr pedepaToB
Bormpocs! a1 sx3ameHa

Kommiiexcubie COCIMHCHU.

YK-2, OIIK-2, TIK-7

TecrtoBbie 3agaHuA
Tems1 pedepaToB
Bonpocs! 151 3x3ameHa
Komn.-opuenT. 3anianue

= =
or Ko

[

OKUCITUTETHHO-BOCCTAHOBUTEIIHHEIC
peaKIuH.

YK-2, OIIK-2, TIK-7

Tecrosele 3ananus
Tems1 pedepaToB
Bormpocs! a1 sx3ameHna
Komn.-opuenT. 3ananue

XUuMHUyecKass KHUHETHUKA.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bormpocs! aiis sx3ameHa
Komn.-opueHT. 3a1anue

XHUMHYECKOE PABHOBECHE.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bormpocs! aiis1 sx3ameHa
Komm.-opueHT. 3aganue

OCHOBBI XUMHYECKOH TepMOJMHAMHU-
KH.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Temsl pedepatoB
Bormpocs! aiis sx3ameHa
Kowmm.-opueHT. 3ananue

10

Crpoenue atoMma.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bormpocs! aiis sx3ameHna
Kowmn.-opuent. 3ananue

11

[leproamueckas cucreMa 3JIeMEHTOB
H.N. Menneneena.

YK-2, OIIK-2, IIK-7

TecToBbIe 3a1aHUS
Tewmsl pedeparon
Bormpocs! aiis sx3amena
Komm.-opueHT. 3a1anne

12

XuMH4ecKas CBS3b.

YK-2, OIIK-2, IIK-7

TecToBBIE 3a1aHUA
Temsl pedeparoB
Bormpocs! aiis sx3ameHna
Komn.-opueHT. 3a1anue

13

Xumus 3neMeHToB. Bonopos.

YK-2, OIIK-2, IIK-7

TecToBBIE 3a1aHUA
Temsl pedeparoB
Bormpocs! i1 sx3ameHa
Komn.-opueHT. 3a1anue

14

OnemeHTsl [A-noarpynmsl.

YK-2, OIIK-2, TIK-7

TecroBble 3aganus
Temsbl pedeparoB
Bomnpock! aiist ax3amena
Kowmm.-opueHT. 3aganue

15

Onements! ||A- moarpymmesr.

VK-2, OTIK-2, TIK-7

TecTtoBbIe 3amanns
Temsbl pedeparoB
Bompocsr aiist sx3aMena
Kowmmn.-opueHT. 3aanue

16

Onementsl || A-ioarpymnimsr.

VK-2, OTIK-2, TIK-7

TecToBble 3a1aHus
Temsbl pedeparoB
Bomnpocs! qiis sx3aMeHa
Komr.-opueHT. 3ananue

17

Onementsl [VA-nioarpynns.

YK-2, OIIK-2, TIK-7

TecToBbIe 3aJaHuA

NP NRRNMNRoORERNRORNORIRPANMNRKRMoBRArRrORPANEBRPrONPRPoMoRFoNBIRoN
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Tewmsl pedepaToB
Bomnpocs! ai1st 3x3ameHa
Komn.-opuenT. 3aianue

TecrtoBbie 3agaHuA
18 |Bnementsr VA-IOATpYIIIHL. YK-2, OIIK-2, [IK-7 | Tems1 pecdepaToB
Bomnpoch! 151 3x3ameHa

TecrtoBbie 3agaHuA
Tewmsl pedepaToB
Bonpocs! 151 3x3ameHa
Kowmm.-opueHrt. 3aganue

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

Tecrosele 3ananus
Tewmsl pedepaToB
Bonpocs! aj1s1 3x3ameHa
Komn.-opuenT. 3anianue

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

Tecrosele 3ananus
Tems1 pedepaToB
Bompocsl a4 sx3ameHa
Komn.-opuenT. 3aanue

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

P NP ORFRPNEFEPOEFEDNDNDNDNOOIEREDNDDN

w
o

TecroBele 3ananus
Tewmsl pedeparon
Bomnpocs! a4 sx3ameHa
Komn.-opueHT. 3a1anue

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

TecroBele 3ananus
Tewmsl pedeparon
Bormpocs! aiis sx3ameHa
Komn.-opueHT. 3a1anue

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

P NNOWEFEDNDDN

6.2 IlepeyeHb BONPOCOB JJI IK3aMeHA

1. OcHOBHBIC TOHATHSA ¥ 3aKOHBI XuMmuu. YK-2, OIIK-2, I1IK-7

2. PacTBOpBI Kak CMeCH MOHHO- M MOJEKYJIspHO-aucnepcHoro yposus. YK-2, OIIK-2,
[1K-7

3. UneanbHble u HeuaeanbHble pactBopbl. YK-2, OIIK-2, TIK-7

4. CriocoOs!1 BelpaskeHus: koHueHTpauui 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'maparanus MOHOB. DHeprus ruapatauuu. [leppuuHas u BTOpUYHAsi THApaTHBIE 000-
nouku. Kpuctamnorunparst. YK-2, OIIK-2, TTIK-7

8. AKTHBHOCTB, KOd(hdHUIHMEeHTH akTuBHOCTH. [IpomsBenenne pactBopumocTYK-2,
OIIK-2, TIK-7

9. Tunsl cnabpIX 37MeKTPOIUTOB. KOHCTaHTHI M CTENEHU AUCCOLMALNMU CIAa0BIX 3JIEKTPO-
autoB. YK-2, OIIK-2, I[TK-7

10. Bona kak cnaOslif 35ekTpoauT. BogopoaHblii 1 THAPOKCUIIBHBIN MOKA3aTeu pacTBo-
poB. CriocoObl n3MepeHus BogopoHoro nokazarens. YK-2, OIIK-2, ITIK-7

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

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

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

14. Tunsl TuapOIM3a, KOHCTAHTHI U CTeTeHU Tuaponn3a coieit. YK-2, OIIK-2, T1IK-7

15. KoMIIeKCHbBIE COEAMHEHUS: COCTAB U CTPOEHUE KOMIUIEKCHBIX coeauHeHni. Koop-
nuHanmoHHas teopust Bepuepa. YK-2, OIIK-2, TTK-7

16. Xumu4eckas CBsI3b B KOMIIJIEKCHBIX COEIMHEHUSIX. Te0opHsl KOOPANHAMOHHON XUMU-
YEeCKOM CBS3M: METOJ BAJICHTHBIX CBsI3€H, Teopust kpuctammudeckoro momst. YK-2, OIIK-2, TTK-7

17. ducconmanus ¥ yCTOMIMBOCTH KOMIUIEKCHBIX coeanHenuit. YK-2, OINK-2, TTK-7

18. HomenknaTypa koMmiiekcHbIX coenunenuit. YK-2, OIIK-2, TTIK-7
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19. 3HayeHne KOMIUIEKCHBIX COCTUHEHUN. XI0pOQHILI, TeMUH, ()EPMEHTHI - IPUPOTHBIC
koMIekcHble coequaenusa. YK-2, OIIK-2, [TIK-7

20. OkucnuTenbHO-BOCCTaHOBUTENbHBIE peakiun. YK-2, OIIK-2, [1K-7

21. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE (AJIEKTPOJIHBIE) MOTEHIIMAIBL. 3aBUCUMOCTh TO-
TEHIMaja OT aKTUBHOCTEH MOTEHLMANI-ONpENEeNIomuX BemecTB. Ypasuenue Heprucra. YK-2,
OIIK-2, ITIK-7

22.  OmnpenencHue  HampaBIeHUsT W [IyOMHBI  TPOTEKAHUS  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMHU C MOMOIIbIO OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX MOTEHIIUATIOB.
YK-2, OIIK-2, T1IK-7

23. Kuneruka xumuyeckux peakuui. [lonarue o ckopoct xuMmuueckon peakuuu. Mc-
TUHHAas (MrHOBEeHHast) ckopocTh peakuuu. YK-2, OINIK-2, [IK-7

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

25. 3aKoH JEHCTBYIOIIMX MAacc — OCHOBHOM 3aKOH XMMMUYECKON KMHETUKHU JUISl 3JIEMEH-
tapHo# cranun. KoHcranra ckopoctu peaknuu. YK-2, OIIK-2, I1K-7

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

27. X¥MHUYECKOE PAaBHOBECUE KaK pe3yJIbTaT CaMOIPOM3BOJIBHOIO MPOTEKaHUsI oOpaTu-
Moii peakiuu. [Ipotonutuueckoe paBuosecue. YK-2, OIIK-2, TTIK-7

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

29. CmenieHre paBHOBECHS MPU M3MEHEHUU KOHIEHTpALMU, TEMIIEpaTyphl U JAaBJICHUS.
[Mpunnun/lelllarense. YK-2, OIIK-2, T1IK-7

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

31. DHTaNBNUS KaK QYHKIHS COCTOSTHUS BemecTBa. 3akoH [ecca. YK-2, OIIK-2, [TK-7

32. Durponus. YK-2, OIIK-2, TIK-7

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

34. OcHOBHBIC MPUHIUIBI KBAHTOBOM TEOPHH CTPOEHUS BEIECTBA: MPEJCTABICHUS O
KOPILYCKYJIAPHO-BOJIHOBOM JlyaJIu3M€ SIBJICHUM MUKpPOMHpA, MPUHIUIE HEONpeaAeIeHHOCTH,
ypaBHeHuu lllpenunrepa, BoaHOBoM (yHkIMH, aToMHOM opOuTanu. YK-2, OIIK-2, TIK-7

35. KBaHTOBBIE UnCIa: TIaBHOE, OpOUTAIIBHOE, MATHUTHOE U CIIMHOBOE. DHEPreTUYECKUE
ypoBHHU U nmoaypoBHH atoma. YK-2, OIIK-2, TTK-7

36. [IpuHUUIBI 3aMOHEHUS SJIEKTPOHHBIX OpOWTalIe aToMa B OCHOBHOM COCTOSIHHH:
npuniun [aynu, npasuno Xynaa. YK-2, OIIK-2, ITK-7

37. llepunonuueckas cucrema snementoB [I.1. Menaeneesa. YK-2, OIIK-2, I1K-7

38. CBoiicTBa aTOMOB 3J1€MEHTOB (ITOTEHIIMAJl HOHU3ALIUHU, CPOJICTBO K 3JIEKTPOHY, dJIEK-
TPOOTPHUIIATENHHOCTD, paanychl Ban-nep-Baansca). YK-2, OIIK-2, T1K-7

39. O0mue XMMHYECKHE CBOMCTBA JIEMEHTOB M MEPUOJUUECKUIN XapaKTep UX U3MEHe-
mus. YK-2, OIIK-2, I1IK-7

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

41. Xumuueckas cBa3b. YK-2, OIIK-2, ITIK-7

42. MeToJ1 BaJIGHTHBIX CBSA3€H U OCOOEHHOCTH UCIIOJIb3YyeMOH B HEM BOJIHOBOW (DYHKIIMH,
o- u m-cBsa3u. YK-2, OIIK-2, T1IK-7

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

44. MeTtoJ MOJIEKYJIAPHBIX OpOMTajei. 1 OCOOEHHOCTH UCIOJIb3YyeMON B HEM BOJIHOBOM
¢byuknun. YK-2, OIIK-2, TIK-7

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

46. Xumus sneMeHTOBrpynn nepuoanyeckoit cucremsl. YK-2, OIIK-2, T[TIK-7

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

48. Bona, reoMeTpust U CBOMCTBA €€ MOJeKyJbl. CTpyKTypa JibJla U KMJIKOH BOABI. XU-
MuYeckue cBoicTBa Bojibl. Bona xak pacrBopurtens u surana. YK-2, OIIK-2, TTK-7

49. DKoJIOrHYecKHe acnekTrl Bogomnoiab3oBanus. YK-2, OIIK-2, ITK-7
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50. Onementsl IA-noarpynmnsr. YK-2, OIIK-2, ITK-7

51. Xumnueckue cBoWCTBa HIENOYHBIX MeTaiIoB. [llenounbie MeTaibl Kak BOCCTAHOBU-
tenu. VX crocoOHOCTh 00pa3oBbIBaTh OMHAPHBIE COCIMHEHHS ITyTEM CHHTE3a U3 MPOCTHIX Be-
mects. YK-2, OIIK-2, ITK-7

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

53. ®usnueckre 1 XMMUYECKUE CBOICTBA MeTaindeckoro oepuus. bunaphsie coenu-
HEeHHs, oOpa3zyeMblie OepuiuineM, UX CTPOCHHE M XMMHUYECKue cBoicTBa. OKCHA, THAPOKCUT U
akBakoMmiuiekc [Be(OH2)4]2+, ux amporepHocts. Komiekcuble coequnenus oepmnus. YK-2,
OIIK-2, ITK-7

54. ®uznueckue U XMMHYECKHE CBOICTBA MarHus M KaJbliUsg, UX BOCCTAHOBUTEJIbHbBIC
cBoiicTBa. TepmonuHamuka oOpa3oBaHUS OMHAPHBIX COCIUHEHWH MAarHUs W KaJbIHs IyTeM
cuHTe3a u3 sneMenToB. YK-2, OITK-2, ITK-7

55. Mg2+ u Ca2+ B xwuBoii kierke. Ponp mMaraus B xmopoduiie. KaTHoHbl Maraus u
KaJIbIHs B (DEPMEHTATUBHBIX PEAKIUAX, UX PETYJISTUBHBIE poiH B kKieTke. YK-2, OIIK-2, ITK-7

56. Onementsl HHIA-noarpynnel. YK-2, OIIK-2, [IK-7

57. OTnuuue 3MEeKTPOHHOTO CTPOCHHUS aTOMOB 0OOpa U aJlOMUHUS OT CTPOCHHS APYTrUX
3JIEMEHTOB NoArpynmnsl. [Ipeodiaganne KOBaJEHTHOIO XapaKkTepa CBA3EH B coeIMHEHUsAX Oopa 1
JBOMICTBEHHBIN MOHHO-KOBAJICHTHBIN XapakTep cBs3eit amomunus. YK-2, OIIK-2, TTK-7

58. dusnueckue U XMMHUYECKHE CBOMCTBa 3J€eMEHTHOro 6opa. TepmoauHaMmuka oopaso-
BaHUs OMHApPHBIX COeIMHEHUI O0pa, X CTPOCHHE U XMMHUYECKue cBoicTBa. Kucnopoansie co-
eAMHCHHSI 00pa: OKCHJI, OOpHASI KMCIIOTA, TOJMKUCIOTHI Oopa, ux comu. YK-2, OIIK-2, ITK-7

59. dusnueckue U XMMHUYECKHUE CBOMCTBA METAJUITMUECKOTro amroMUHUSA. OKCUABI U TUJI-
POKCHIIBI aTIOMUHMSI, pa3HOOOpa3ue WX CTPOCHUS, aM(POTEPHOCTh 3TUX COCAWHEHHH, peaKIuu
ux B3aumHoro npespamenus. YK-2, OIIK-2, ITK-7

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

61. OcobeHHOCTH XMMHUYECKUX CBSI3EH YIIIepOJ—yIiiepoJl, CBA3EH yriepoaa ¢ BOIOPO-
JIOM, a30TOM U KHUCJIOPOJIOM U CBA3€H kpeMHus ¢ kuciaopogom. YK-2, OIIK-2, T1K-7

62. X¥MHs HEOPTaHUUYECKUX COEIMHEHUH YIIepoJa: YIJIEKUCIIOro ra3a U €ro Mpou3BOJ-
HBIX, KOMIUIEKCHBIX coennHennii ¢ C-nonopupiMu aurangamu. Y K-2, OIIK-2, TTIK-7

63. Xumust OMHapHBIX coelMHeHUH KpeMHusi. OCOOEHHOCTH MX TEPMOAMHAMUKH, UX pe-
akmuu ¢ Bojou u kuciaopoaom. YK-2, OINK-2, TTIK-7

64. HapoaHo-X034iCTBEHHOE PUMEHEHNE CHIIMKATOB M JIPYTMX COEIMHEHUN KPEeMHUS.
YK-2, OIIK-2, TIK-7

65. OcoOeHHOCTH XMMHHU T€pMaHus, 0J10Ba U cBUHIA. [IpMeHeHe ITHX 3JIEMEHTOB U UX
CcoeIMHEHMI. DKOJIOrnYecKas OacHOCThL coenuHeHui ceunna. YK-2, OIIK-2, ITIK-7

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

67. Oco0eHHOCTH XUMUYECKUX CBSI3€H a30Ta ¢ BOJOPOJIOM, YIJIEPOJIOM U KHCIOPOIOM, a
dochopa ¢ kucnopogom. PasnuyHas npuposa BaKHBIX KJIACCOB COCTUHEHUN ITHX HJIEMEHTOB.
YK-2, OIIK-2, TIK-7

68. XuMHUs MOJIEKYISIPHOIO a30Ta, aMMHAaKa U €ro MPOU3BOAHBIX, OKCUIOB a30Ta, a30T-
HOM KHUCJIOTHI U €€ cojieil. 3HaueHne a30Ta Kak djaeMeHnTa nutanus. YK-2, OIIK-2, T1IK-7

69. Xumus oproocdopHoii kucinotsl u ee coneil. KongencupoBanusie ¢pochopHbIe KHc-
70TEl 1 uX coy. YK-2, OIIK-2, ITK-7

70. Ocobennoctu gochopa kak OuoreHHoro siementa. Crenrdurka MOBEACHUS U 3HAYE-
Hue coequHeHui Gocdopa B Ouocucremax. Baxkasie Omomonexybl, coaepxaniue dpochop. 3Ha-
yeHue gocdopa kak 3nementa nutanus. Kpyrosopor ¢ochopa B npupone. YK-2, OIIK-2, TTK-7

71. TexHOJOTrMYECKH KOHTPOJIb COOTBETCTBHS KayecTBa MPOU3BOJUMON MPOAYKIHUU U
ycayr ycraHoBieHHbIM HopmaM YK-2, OIIK-2, TTIK-7.

72. Dnementsl VIA-oarpynmsl MoJeKy ISIpHBIA KHCIOPOA KaK OKHCIUTETb. TepMoan-
HaMHMYecKasl YCTOMYHMBOCTbh U PAcCIpOCTPAHEHHOCTb KUCIOPOAHbIX coeauHenuil. YK-2, OIIK-2,
[TK-7
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73. Oxcuapl, KUCIOPOTHBIC KHCIOTHI, aM(pOTEpHBIE COSIMHEHNUS, OCHOBAHUS, COJIH KHC-
JIOPOAHBIX KUCIIOT KaK BaKHEHIIIHME Ki1acchl coenHeHni. PazHooOpasue ux crpoenus. [lepokcun
Bojziopoaa u apyrue nepokcuasl. YK-2, OIIK-2, TTIK-7

74. MonekynsapHbIii KUCIOpOoJ B OuosHepreTuke. Poib PyHKIIMOHAIBHBIX KUCIOPOJICO-
JEpIKaIMX TPynn B OMOMOJIEKyJIax. DKOJIOTHYecKasi poiib KUCIOpoaa 1 030Ha atMocdepsl. YK-
2, OIIK-2, TIK-7

75. CoenuHeHUs! cepbl ¢ BOAOPOAOM M kuciopojoM. CepHast kuciota, cynabgarsl. Cep-
HUCTBIN Tra3, cepHUCTas KHUCI0Ta, cynbputhl. CepoBogopoa u nonucyibpansl. YK-2, OIIK-2,
[TK-7

76. Cepa xak OuoreHHbI! 371eMeHT. [Ipumenenue cynb(haToB U APYTruX COSAUHEHUN cepbl
B CEJIbCKOM XO035HCTBE. DKOJIOru4YecKas onacHoCcTh cepuucroro raza. YK-2, OIIK-2, ITK-7

77. IlpaBuiia TeXHUKU O€30MACHOCTH, MPOM3BOACTBEHHON CaHUTApUH, MOKapHOU Oe3-
OMacHOCTH M OXPaHbl TPYJa; U3MEPEHUS U OLICHUBAHUS MMapaMeTPOB MPOU3BOJACTBEHHOTO MHUK-
pPOKJIMMaTa, YPOBHsI 3aIbJICHHOCTH W 3ara30BaHHOCTH, IIyMa, U BHOpaIliu, OCBEIICHHOCTH pa-
6ouux mectYK-2, OIIK-2, TIK-7.

78. Dnementsl VIIA-noarpymmbsl. OcOOEHHOCTH CBS3€H, TEPMOJUHAMUKU U CTPOCHUS KO-
BaJICHTHBIX coelMHEHH (ropa. CucTeMaTHKa KOBAJEHTHBIX coeluHeHuit ¢ropa. OTopoBoOO-
pon, ¢TopoBogopoaHas (mnaBukoBas) kuciora. YK-2, OIIK-2, ITK-7

79. OCOOCHHOCTH CBSI3CH, TEPMOJIMHAMUKH M CTPOCHHUS KOBAJICHTHBIX COCIMHEHUH XJlopa
B CPaBHEHHUU C coeluHeHUsMU Propa. XJIOpPOBOAOPO, XJIOPOBOAOPOAHAS (COJNSHAS) KHUCIOTA.
CoenuHeHus C TOJIOKHUTEIIbHBIMU CTETICHSIMU OKUCIIEHUSA XJI0pa, UX XUMUYecKue cpoicTta. Y K-
2, OIIK-2, TIK-7

80. OcobeHHocTH XJ10pa Kak OMOreHHOro 3jeMeHTa. Pojb Xjiopa B KIIETKE, €ro KpyroBo-
pOT B MPHUPOJE, MPUMEHEHUE €r0 COSANHEHHH B CebCKOM X03sicTBe. DTOp Kak OMOIOTHYECKU
HEOOXOIUMBIN 3JIEMEHT M KaK AJIEMEHT-3arps3HUTENb oKpyxatouleit cpeapl. YK-2, OIIK-2, I1K-
7

81. Ilouck, xpaHenue, 00OpabOTKa M aHANKU3 UHOOPMAIIMH U3 PA3IMYHBIX UCTOUHUKOB H
0a3 JaHHBIX C HCIOJIb30BAaHHEM HH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.
[TK-24.

82. Onements! VIIIA-noarpynmner. YK-2, OIIK-2, ITIK-7

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

84. Tlepexoaabie MeTaUTbl. OU3NYECKUE CBOWCTBA MEPEXOTHBIX METAIJIOB M MPUYHHBI X
pazHooOpasust. O0rme xuMuaeckue ocobernoctu d-metamios. YK-2, OITK-2, TTK-7

85. MeToinka IpOBEICHHS MCCIICIOBAHMS U aHATTN3a Pe3y/IbTaTOB dKCIIepUMeHTOB. YK-
2, OIIK-2, ITK-7.

86. Boicime okcubl 3d-MeTaIOB U UX MPOU3BOHBIC: KUCIOTHI, TOTHKUCIOTHI, COJIH.
CxoncTBO ¢ coenuHeHusIMU p-anemenToB. YK-2, OIIK-2, TTIK-7

87. OCcOOCHHOCTH XMMHUHM Ba)KHEHIINX OMOTeHHBIX O-METaIOB: BaHAAWs, XpOMa, Map-
raHia, )ernesa, KobanbTa, HUKENs, MU, [IMHKa, MoNnOaeHa. VX BaxHeHIIne coeTMHeHUs: OK-
CHJIBI, KMCJIOTHI, TUAPOKCHIBI, COJTH, akBaKoMIUTIeKCHI 1 1ip. YK-2, OIIK-2, I[TK-7

88. CrpoeHne W XUMHYECKHE CBOWCTBA BaKHEUIINX OWOTEHHBIX COeNWHEHUH d-
MeramioB. YK-2, OIIK-2, I[TK-7

89. Jlantanouas! u akTuHOUIBL. OcobeHHocTH ux cTpoenus. YK-2, OIIK-2, TIK-7

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

6.3. IlIkaia OLlEHOYHBIX CPEACTB

YpoBHM OCBOCHHUS Kpurepun oneHnBaHUs OneHouHbIE CpeCTBa
KOMIIETeHIIUN (xo1n-BO OayIoB)
ITponBunHyTHIH 3HaeT TectoBble 3agaHus

(75-100 6an0B) - MOJIHO TEOPeTHYEeCKUi MaTepuain, kotopbrid ymeer | (31-40 Oansios)
COTJIIMYHO» COOTHECTH C BO3MOXKHOCTSMH TpakTHieckoro mpu- | Pedepar (9-10 Gayuios)
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MEHEHHUS;
OCHOBBI CaMOOPIaHU3aIMU U caMO0OPa30BaHMUs;
METOAMKY MPOBEACHUS UCCIICAOBAHNS M aHAITU3 pe-
3yJIBTaTOB SKCIIEPUMEHTOB.

ymeeT

- OCYILECTBIISITh TEXHOJIOIMYECKUH KOHTPOJIb COOT-
BETCTBHUS KA4eCTBa MIPOU3BOJUMOM MPOAYKIHH U
YCIIYT YCTaHOBJICHHBIM HOpMaM

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

- UHTErpUpPOBATh 3HAHWS M3 PasHBIX Pa3JelioB, CO-
€AMHSS MOSICHEHNE U 000CHOBAHUE,

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

- OBICTPO M 6€30MHUO0YHO TMPOMILTFOCTPUPOBATEH OT-
BET COOCTBEHHBIMHU NPHUMEPAMH,

- BECTH NPEAMETHYIO TUCKYCCHUIO;

BJIajeeT

- TMpaBWJaM{ TEXHUKH O€30MacHOCTH, MPOU3BOJI-
CTBCHHOW CaHHUTapHH, TOXKapHOH Oe30macHOCTH U
OXpaHbl TPyJa; U3MEPEHUs] U OLICHUBAHMS MTapaMeT-
POB IMIPOU3BOJACTBEHHOI'O MHUKPOKIMMATa, YPOBHS
3alBIJICHHOCTH W 3ara3oBaHHOCTH, IIyMa, U BHOpa-
LIUH, OCBEIIEHHOCTH Pa0OYNX MECT

- TEPMHUHOJIOTUEH U3 pa3IMYHbIX Pa3aesoB Kypca,

- crnoco0amMH MBICTUTENFHON JEATEbHOCTH (aHaHU-
30M, CHHTE30M, CPaBHEHHUEM, 000OIIEHUEM H T.1I.),

- aprYMEHTHUPOBAHHOW, TPAMOTHOM, YETKOM PEYBIO.

Borpocs! k 3K3aMeHy,
KOMIT.-OPHEHTHD. 331aHHUsI
(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,

- HAXOJIUTb IIPABUJIbHBIE IPUMEPBI U3 TPAKTUKH,

- pelaTh THITOBBIE 3aJ]a4u;

TecroBble 3ananust
(21-30 6amoB)

BbazoBerit BJIajleeT
! Pedepar (7-8 6aios)
(50-74 6amna) - TpaBUJIaMH TEXHUKU OC30MaCHOCTH, IPOU3BOJI-
. . Bomnpockl k 5K3aMeHy,
«XOPOILIO» CTBEHHOW CaHUTApWU, MOXApHOW OE30MacHOCTH U
] KOMIL.-OPUEHTHP. 3a/1aHUs
OXPAHbl TPy Ad, (22-36 6amoB)
- TEPMHHOJIOTHEH W3 pa3jMuYHBIX Pa3JeliOB Kypca,
[IPY HEBEPHOM YHOTPEOJICHUH CaM HCIPAaBJsET He-
TOYHOCTH,
- BCEM COJICp)KAaHUEM, BUIUT B3aUMOCBSI3U, MOXET
MPOBECTH aHAIW3 W T.JI., HO HE BCErJia JIENAeT 3TO
CaMOCTOSTENbHO, 0€3 TOMOIIIH MTPETo1aBaTes,
- crocobamMy MBICTUTENILHON JCATSIBHOCTH (aHAH-
30M, CHHTE30M, CpaBHEHHEM, 00OOIICHUEM H T.1.);
- ApryMEHTHUPOBAHHOW, IPaMOTHOM, YETKOM peublo.
N . 3HaeT TecToBblc 3anaHus
OPOTOBBIH MOBEPXHOCTHO (11-20 6amnoB)
(35-49 6amnon) P
- TEOPETHUYECKUH W TpakThdeckuii marepuan, HO |Pedepar (5-6 6amios)
CYAOBACTBOPUTEIb. | 1 hvekaer ommuOK:; Bompocsr k sx3ameH
HO» Aoty ’ p Vs

- OCHOBBI CaMOOpTraHu3al 1 CaMOO6pa3OBaHI/Iﬂ;

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

yMeeT

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

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

BJIajIeeT

- HEJIOCTATOYHO MPABUIAMU TEXHHUKH 0€30MaCHOCTH,
MIPOM3BOJICTBCHHON CaHUTApHH, MOXKAPHOU Oe3ommac-
HOCTH WU OXpaHbl TPyJa; U3MEPEHUSI U OLECHUBAHUSA
MapamMeTpoB TMPOU3BOACTBEHHOTO MUKPOKINMATA,
YPOBHSI 3allbUICHHOCTU M 3ara30BaHHOCTH, LIyMa, U
BHOpAaIH, OCBEIIEHHOCTH Pa00YNX MECT

- HEJOCTaTOYHO CIOCOOAMU MBICIIUTEIBHON Jes-
TETFHOCTH  aHaJU30M, CHUHTE30M, CpaBHEHHEM,
0000IICHHEM | T.1.);

- caboil apryMeHTalue, JIOTHKOH MK MOCTPOCHUHT
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-
LIMOHHBIE 3aJaHHMsl, PpellaTh HHTETPUPOBAHHbIC 3a/a-
4yH po¢eCCHOHANBHON HANPaBIeHHOCTH,

- WUTIOCTPUPOBATh OTBET MPUMEPAMU;

He BJajeeT

- NpaBWJaMH TEXHUKH O€30IacHOCTH, MPOU3BOJI-
CTBEHHOW CaHWTapHH, TOXapHOW O€30MacHOCTH U
OXpaHbl TpyJda, UBMEPCHHA U OLICHUBAHUA IMapaMeET-
POB IIPOU3BOJCTBEHHOI'O MHUKPOKJIMMATa, YPOBHS
3aMbUICHHOCTH M 3ara3oBaHHOCTH, LIyma, U BUOpa-
IIUH, OCBEIICHHOCTH pabOYMX MECT

- TEpPMUHOJIOTHEH Kypca,

- croco0aMM MBICIUTENIFHON EATeIbHOCTH (aHaH-
30M, CHHTE30M, CPaBHEHHUEM, 000OIIEHUEM H T.1I.);

- FPAMOTHOM, YETKON PEYBIO.

TecroBble 3a1aHuA

(0-10 6ammoB)

Pedepar (0-4 6ata)
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 mucnumiube «Heopranuueckas xumusi» aBtop TapacoBa C.B., Muuy-

puHCK, 2023

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

3. Heopranmueckast xumust B 24. YacTs2. XuMHUS 3JIEMEHTOB S-H3/1., TIEp. U JIOT. YIeOHUK
s akagemudeckoro OakanaBpuara. /KuszeB I.A., Cmapeirua C.H.- [DnextponHsIid pecypc].-
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M.:  [Opaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D
4. Capraes I1.M. Heopranuueckast xumusi: yueonoe nocooue / Capraes I1.M. - [Drek-

TPOHHBIN pecypc].- M.:u3narenbctBo «Jlauby» 2013.- 384c.
https://e.lanbook.com/book/36999?category_pk=43778#authors

7.2 MeTOI[I/I‘leCKI/Ie YKa3aHus 1Mo OCBOCHUIO JUCIHUIIINHBI

1. IMandurtor B.®., Tapacora C.B., Ky3nenosa P.B., lllenkoBaukoBa H.B. Meroauue-
CKO€ PYKOBOJICTBO K CaMOCTOSITEIbHOM padoTe mo xumun. Pasnen «Heopranudeckas xumusy» /
B.®. [Tanduros, C.B. Tapacora, P.B. Ky3nenora, H.B. [llenkoBaukoBa, 2023.

2. IMandurtos B.®., Tapacosa C.B., Ky3znenosa P.B., lllenkoBuukosa H.B., Meronuue-
CKO€ PYKOBOJICTBO K JIAOOPATOPHBIM 3aHATHSM M CAMOCTOSATENILHON padoTe MO XUMHHU JUIS CTY-
JIeHTOB arpoHoMuyeckux By3oB / B.®. [Tanduros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. Illen-
KOBHHKOBa, 2023.

3. IMangputoB B.®., Tapacosa C. B., Ky3uenona P.B., lllenkoBaukoa H.B. Meronuue-
CKHE yKa3aHHs IO BBINOJHEHHUIO TECTOBOTO KOHTPOJI 3HAHUH 1o aucuuiuinae «Heopranmue-
ckast xumus» [ B.®. [Tanguros, C.B. Tapacora, P.B. Ky3ueuosa, H.B. IllenkoBuukosa, 2023.

7.3 Undopmanmonnbie M HU(POBLIE TEXHOJIOTHH
(mporpamMMHoe oGecrieueHue, cCOBpeMeHHbIe NpodeccuoHaATbHbIE 0a3bl

JAHHbBIX U I/IH(l)OpMa]_[I/IOHHbIe CIIpaBOY1HBIC Cl/ICTeMl)I)

VY4ebHas aucuuIuinHa (MOAYIIb) MpelyCMaTpUBaeT OCBOCHHE WH(POPMAIIMOHHBIX U U -
POBBIX TeXHOJIOTMH. Peanu3zanust upoBbIX TEXHONOTUH B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSieTCsl OAHOM M3 Ba)KHEWINUX Lened oOpa3oBaHMs, JArOlIed BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00Y4aOIMXCsl KaK OyIylMX BbICOKOKBAIU(UIIMPOBAHHBIX CIIEI1a-
JHCTOB.

[{udpoBble TEXHOIOIUU NPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3((EKTUBHOIO pEIICHUS
3aJa4 Npo(ecCHOHANTBHOr0, COLUAIIBHOIO, IMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3/Iny-
HBIX BHMJIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTHMH. OcBoeHHE HHU(POBBIX TEXHOJOTHH B paMKax
JAHHOW JTUCUUIUIMHBI (MOZYJsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaAJIeXKalluM
00pa3oM moJy4yarhb JOCTYII, YIIPaBIsATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLEHUBATh U CO3/1aBaTh
UH(POPMAIIHIO C TIOMOMIBIO IIH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue mud-
pPOBOIl KOMIIETEHTHOCTH HpeArnonaraeT padoTy C JaHHBIMHU, BJaJIeHHE HWHCTPYMEHTaMHU IS
KOMMYHHKAITIH.

7.3.1 D1eKTPOHHO-0MOJINOTEYHAS] CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazauue ycuyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas aneKTpoHHast OMOIHNOTEKA)

2. DnekTpoHHO-OMOMHOTeUHas cucrema wu3aarenberBa «Jlamby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHME YCIYT MO NPEJIOCTABICHHIO JOCTYNa K 3JIeKTpOHHbIM u3maHusM OO0
«M3parenscTBo Jlauby ot 03.04.2023 Ne 1)

3. DnexkTpoHHO-OMONMOTeUHass cuctema wm3natenbcTBa «Jlanb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT TO MPETOCTABICHHUIO JOCTYIMa K 3JeKTpOHHBIM m3gaHusiM OO0
«M3narensctBO Jlanb» oT 06.04.2023 Ne 2)

4. ba3a maHHbIX MMEeKTpoHHBIX MHPOopMaroHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCIeYeHNI0 JJOCTyMa K 3MeKTPOHHbIM HH(popMmanoHHbM pecypcam @I'BHY [THCXB ye-
pe3 repmunan ynaineraHoro poctyna (TY ®TBHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMOMMoTeuHass  cuctema  «AgriLiby  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHUTENBHOE COTTIAIIEHHE HA ITpeaocTaBieHue goctyma ot 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)
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6. DnexTpoHHast bubnuoreynas cucrema «HanmonanbHbIN UppPOBOH pecypc «PyKoHT»:
Komnekmuu «ba3ossiii MmaccuB» u «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT Mo mpeaocTaBieHuo goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «DaextponHoe n3gatenscTBo FOPAWTY (https://urait.ru/) (1oroBop Ha okasaHue
YCIIYT 10 TPEI0CTaBICHUIO JOCTyMa K oOpa3oBarensHol iarhopme OO0 «IneKTpoHHOE H3/a-
tensctBo FOPANT» ot 06.04.2023 Ne 6)

8. DnekTpoHHo-0nOIMOTeUHast cuctema «Bepraackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE UCIIOIb30BaHKE MpousBeacHuit 0T 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npegocrasnennn nocrtyna k oobexktam HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamienue o COTPYIHHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TIOJb30BATEIsIM YHUBEPCUTETA M3 YKCIIa WHBATUIOB IO 3pEHUI0, Clia-
OOBUIIALINX, UHBATUAOB JIPYTUX KaTErOpHil ¢ OrpaHUYEHHBIM JIOCTYNOM K MH(OpMAaIHH, JIUII,
UMEIOIIHNX TPYAHOCTH ¢ uTeHHeM IutockornedatHoro tekcrta TOI'BbYK «TamGoBckast oGmacTHas
yHUBepcalibHas Hay4Has OuOimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/H)

7.3.2 UndgopManiuoHHbIe CIPABOYHbIE CHCTEMBI
1. CnpaBounas npaBoBas cucremMa Koncynbrantllotoc (1oroBop nmoctaBku U COIPOBOXK-
neHus sx3eMiuisipoB cucteM KoncynsrantlLiroc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnekTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
I'M TI0 CONPOBOXKIACHHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpemeHHbIe NIpodeccHOHATbHBbIE 0A3bI JAHHBIX

1. ba3a 1aHHBIX HOPMaTUBHO-IIPABOBLIX aKTOB MH(OPMALIMOHHO-00pa30BaTEIbHOM Mpo-
rpammbl «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)

2. ba3za nannbix HayuHoii anextponnoii 6ubnuorexkn eLIBRARY.RU — poccuiickuii un-
(bopMalMOHHO-aHAIMTUYECKUH MOpTai B 00JIaCTH HAYKU, TEXHOJIOTUH, MEIULIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. ITopran oTkpeITEIX HaHHBIX Poccuiickoit ®enepanum - https://data.gov.ru/

4. OrtkpbiTle JaHHble denepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.3.4 JIulleH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe
o0ecrieyeHue, B TOM YHCJIe 0TE4eCTBEHHOI0 IIPOM3BO/ACTBA

Ccbuika Ha
HoctynHocTh Enunslit peectp PexBuzuthl
Ne|  Hammeropane PazpaboTunk I10 (JTMIIeH3MOHHOE, POCCHHCKHX MIOJTBEPIKIAIOIIETO
(mpaBoOGIagaTeNb) CBOOO/IHO IporpamMm JOKyMEHTa
pacnpoctpansiemoe) | ;s O9BM u B (pm HANHYHM)
(ipm HATTMYIMH)
Jlunensus
Microsoft Microsoft ot 04.06.2015
1 | Windows, . JIunensnonnoe - Ne 65291651
. . Corporation o
Office Professional CPOK JIeHCTBHS:
OeccpodHo
AHTUBHpYCHOE CyOnuieH3noHHbIH
MPOTPaMMHOE https://reestr.di /IOTOBOP
AO «Jlaboparopust L : ¢ 000 «CodTekc»
obecrieueHne gital.gov.ru/ree
2 . Kacnepckoro» JInneH3snonHoe ot 06.07.2022 Ne 6/H,
Kaspersky Endpoint str/366574/?sph . )
Security mst Ou3He- (Poccus) rase_id=415165 CPOK ACHCTBHA:
- c22.11.2022
e no 22.11.2023
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

MoitO¢uc Cran- httos://reestr di Kontpaxr
TApPTHBIN - 00O «Hogsie i tgl ) oV U /r'ee ¢ 000 «PyOuKoH»
3 OdoucHsIif makeT o0avyHbIe L3O HOE s?tr /3(')%.63'1 /2soh ot 24.04.2019
IUTS pabOoTHI C II0- TEXHOJIOTHM 1 rase i d—26§82 4 Ne0364100000819000012
KyMEHTaMH U TI0Y- (Poccmst) - ;, CPOK JEHCTBHSA:
Toii (myoffice.ru) 6eccpodHo
IIporpammuas cu-
crema i 00Hapy- JIMTeH3HOHHBIH 0TOBO
JKCHHS TCKCTOBBIX https://reestr.di 1 A p
3aMMCTBOBaHHIA B gital.gov.ru/ree ¢ AQ «Anmunuaruary
4 | yueOHBIX U HAYY- AO «l?lfgir:;‘;mam Jluniensuonnoe | str/303350/?sph or 1(:7'(())1'221%1?:;:;2"627’
HBIX paboTax «AH- rase_id=269818 POK 1 ’
¢ 17.04.2023
turaruat BY3» 6 10 16.04.2024
(https://docs.antipla o
giaus.ru)
Acrobat Reader - CroBomio - -
5 | mpocMoTp MOKY- Adobe Systems A
wentos PDF, DjVU pacrpocTpaHseMoe
Foxit Reader - mpo- CroBomio - -
6 | cMOTp IOKYMEHTOB Foxit Corporation A
PDF, DjVU pacrpocTpaHseMoe

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»
1. CDTOwiki: 6a3a 3HaHwmit o nudposoit Tpancopmarmu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npasoBas cucrema «[’APAHT».
3. www.consultant.ru - cnpaBouHo-mpaBoBas cuctema «Koncynbrant [Inrocy.
4. WWW.rg.ru — caiit Poccuiickoii ra3ersi.
5. ba3a panHBIX MH(pOpMaMOHHON cucteMbl «EauHOEe OKHO 1ocTyna K oOpa3oBareib-
HBIM pecypcam» http://window.edu.ru
6. DneKTpOHHO-OMOIMOTeYHas crcTeMa u3natenbeTBa «Jlanby http://e.lanbook.com.

7. HaunonanbHbIi 11uppoBoit pecypc «PykoHT» - MeXOTpacieBas 3J1eKTpoHHas 0ubano-
Teka Ha O6a3e TexHosnoruu Kontekctym http:// www. rucont.
8. DnexrponHas OubnuoreyHasi cucrema Poccuiickoro rocy1apcTBEHHOTO arpapHoro 3a-

OYHOT'0 yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM NMpouecce

ONOUTAWN PP

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

. Bupryanbnas nocka SBoard https://sboard.online
. Buptyansnas nocka Padlet: https://ru.padlet.com
. Obnaunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
. Cepsucel onpocoB: Suaexc ®@opmei, MyQuiz
. CepBucsl BueocBsi3u: SInaekc tenemoct, \Webinar.ru
CepBuc coBMecTHOM paboOThl HajA mpoekTamu g Hebonbmux rpynn  Trello
http://www.trello.com

7.3.7 HudgpoBbie TEXHOJIOTHH, IPUMEHsAEMbIe MPU U3YYEeHUH TUCHUILINHBI

Bunbr yaeOHOM paboThI, BEITIONHAEMbIE | DopMUpyeMbIe

Ne Hudpossie TexHOIOrMH ALY P S pMHDY NAK
C IPUMEHEHHEM IH(POBON TEXHOJIOTUH | KOMIETEHIMU
Jlexuuu

1. | O6maunbIe TEXHOIOTUH . IIK-7 NJK-2
CamocrosTenbHast paboTta

2. | Bonpniue nanHble CamocrosiTenpHas pabora IK-7 NJK-2
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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/

8. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUILINHBI (MOYJIs1)

VYueOHas ayauTopus I IPOBEACHUS 3aHATHI JISKIIMOHHOTO THMA (T. MUYypHHCK, yiI.
WNutepHaunonanbsHast, 1oM Ne 101, 2/32):

1. UarepaktuBHas qocka (mHB. Ne 2101040205)

2. Cuctemnslii kommiiekT: npoueccop Intel Original LGA 1150, Bertunsarop Deepcool
THETA 21, matepunckas miata ASUS H81M-K<S-1150 iH, mamars DDR3 4 Gd, xecTkuii
muck 500 Gb, kopmyc MAXcase H4403, 610k nutanust Aerocool 350W (unB. Ne 21013400740)

3. IIpoexropViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D

VYyeOHast ay1uTopust AJis IPOBEIACHU 3aHATHI CEMUHAPCKOTO THUIIA, IAOOPaTOPHBIX 3a-
HSTHIA; TPYIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIBTALUHN, TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM
arrectanuu (r. Muaypunck, yi. MarepHanunonansHas, oM Nel01, 2/10)

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

. Bakyymnsiii Hacoc PB-1,5 (unaB. Ne1101044763);

. Becnl ananmutnueckue BJID-200 (1101044658);

. Becwr BJIK-500 (unB. Ne1101044652);

. Komnpeccopnas memOpana (uuB. Nel111044707);

. PH-metp (uuB. Ne1101044694);

. Cnextpodoromerp HIIT-195 (uaB. Ne1101044704; 1101044706);
. Cron 2-x Tym60BbI# (MHB. Ne1101044719);

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

10. ®otoanexrpokonopumerp (1HB. Nel101044665);
11. Xomomunsuuk Lehel (uas. Ne1101044785);

12. Hentpudyra nadoparopuas (naB. Nel101044721);
13. Lentpudyra T-23 (uuB. Ne1101044738);

14. lxad cymmnpnsnii JITT-32/3 (naB. Ne1101044758);
15. Onexrpomikad cymunbHbli (MHB. No1101044748).

e BN e RV, [ SNRUS I\

VY4yebHas ayTuTOpHs Ui CAaMOCTOSITeNIbHON paboTh (T. MuuypuHck, yi. MaTepHanmo-
HaibHas, 7oM Ne 101, 3/2390)

1. Jocka knaccHas (uuB. Ne 2101063508)

2. Kanrozu (uuB. Ne 2101062717)

3. Kamro3u (uaB. Ne 2101062716)

4. Komnerotep Celeron E3500, mat. mmata ASUS, onep.namsate 2048Mb, MOHUTOD
19"AOC (uuB.Ne 2101045283, 2101045284, 2101045285)

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

6. Mono6usok iRU308 21.5 HDi3 3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ knaBuatypa, Mbiiib (uHB. Ne 21013400521,
21013400520)

7. Komnsrotrep DualCore E 6500 (uaB.Ne 1101047186)

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

9. Okpan Ha mtatuBe (MHB.Ne 1101047182)
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Pabouas mporpamma aucrumiiuHsl (Moayis) «Heopranuueckasi XUMHs) COCTaBICHA B COOTBET-
CTBUM C TpeOOBaHHMAMHU (eepaIbHOTO0 TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa BBIC-
niero obpa3oBanus - OakajgaBpuaTa Mo HampasieHHIO oArotoBku 19.03.04 Texnomorust mpo-
JOYKLIMU U OpraHu3anys OOLIECTBEHHOIO NMUTAaHMs, YTBEP)KIEHHOIO MpUKa30oM MHUHHUCTEpCTBa
HaYKU ¥ BbIciIero oopaszoBanus Poccuiickoit @enepanuu ot 17 aBrycra 2020 r. Nel1047

ABTODBI:
CT. penojaBaTeb kagenpsl Ononoruu u xumun lllenkoBankosa H.B.

Jo1eHT Kadenpsl Ononoruu U XxumuH, K.X.H. Ky3nerona P.B.

T

Peniens3enT: noneHT kadeapsl 300TEXHUU M BETEPUHAPUH, K.C.-X. H. ["armoesa T.H.

[Iporpamma paccMoTpeHa Ha 3aceJaHud Kadeapsl OMOJIIOTUM W XUMHH, TpoTokosn Ne 8 ot 15
mapta 2021 r.

[IporpaMmma paccMOTpeHa Ha 3aceJaHWuM ydeOHO-MeToaudeckor komuccuu CommanbHO-
negaroruyeckoro uHetutyra Muuypusnckoro I'AY, npotokoin Ne 8 ot 12 anpens 2021 r.
[Tporpamma yrBepkineHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
No 8 ot 22 ampens 2021 1.

[Tporpamma nepepaboTaHa 1 0MOIHEHA B cOOTBeTCTBUU ¢ TpeboBanusmMu OI'OC BO.
[TporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapsl OMOI0rul U XUMUH, TpoTokoi Ne 8 ot 04 an-
pens 2022 1.

[TporpamMma paccMoTpeHa Ha 3acelaHuu yuyeOHO-MeToauueckoi komuccuu ConuanbHo-
neaarorndeckoro nHctutyra Muaypunckoro I'AY, nmporokos Ne 8 or 11 anpenst 2022 r.
[Tporpamma ytBepxeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa 1 J0noidHEHa B cooTBeTcTBUHU ¢ TpeboBaHusmMu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acefanuu Kadeapel Onomoruu u XuMud, mpoTokon Ne 8 ot 04 an-
penst 2023 1.

[Iporpamma paccmoTpeHa Ha 3acelaHud ydeOHO-MeToauueckoi komuccuu ColuanbHO-
nenarornyeckoro nHCTuTYTa Muaypunckoro I'AY, nporokon Ne 11 ot 05 utons 2023 r.
[Tporpamma yTBepkaeHa PemennemM Y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA, TPOTOKOI
Ne 10 ot 22 urons 2023 1.
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