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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 JallbHEHIIEM 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
MOHITHI B3aMMOCBS3H CBOMCTB, COCTaBa U CTPOCHUSI MOJIEKYJ BEUIECTB, & TAK)KE PAa3BUTHE Y
00yYarouMxcs JMYHOCTHBIX KaueCTB.

- OBJIQJICHHE HEOOXOAUMBIMH TEOPETUYECKUMHU U MPAKTHUYECKUMH 3HAHUSIMH 10 BOIPO-
caM COCTaBa M CTPOCHHS MOJIEKYJ BELIECTB C JaIbHEHUIIMM HCIIOJIBb30BaHHMEM 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
oOmiecTBeHHOTro nuTaHus (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 TEOPUHM XMMHUYECKON CBSA3U B COCTUHEHUSAX PA3HBIX TH-
MI0B, OCHOBBI CTPOEHMSI BEILIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUH.

B nanbHeiimeM 3HaHUS, YMEHUS M HaBBIKM, C(POPMUPOBAaHHBIE B IpOLECCE M3YUEHHUS
JUCLUIUIMHBI, UCIIOJIb3YIOTCS MPU U3YUYEHUU CIEAYIOINX AUCHUIUINH: «buoXumMudeckue ocHo-
Bbl TEXHOJIOTMM MPOAYKTOB OOIIECTBEHHOI'O MHUTAHUS», «AHATUTHUYECKas XUMHS U (PU3HKO-
XUMHUYECKHE METO/Ibl aHanu3ay, «Dusndeckast U KOJUIOUAHAS. XUMUS).

3. IlnanupyemMbie pe3yJibTaTbl 00yYeHHsI 10 JUCUMUILJIMHE, COOTHECEHHbIE C

IVIAHUPYEMBIMHU Pe3yJdbTATAMH 0CBOCHHS 00pa30BaTeJILHOM MPOrpaMMbl

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

VYnopapiieHue KauecTBOM, O€30MacCHOCTBIO M MPOCIEKHBAEMOCTHIO MPOU3BOJCTBA IPO-
JTYKLIMU OOIIECTBEHHOTO0 MUTAHUS MACCOBOTO M3TOTOBJICHUS M CHELUATM3UPOBAHHBIX MUIIEBBIX
npoaykToB (22.005 Crnenmanuct Mo TEXHOJOTHU MPOIYKIIMKA W OPTraHU3AIMH OOIIECTBEHHOTO
nutanus. TO. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

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

VYder chlpbsi U TOTOBOM MPOJYKLIMHU Ha 06a3e CTaHJApTHBIX U CEPTH(PUKALMOHHBIX HCIIbI-
TaHUM TPOU3BOJICTBA MPOAYKLIUN OOIIECTBEHHOTO MUTAHNUS MACCOBOTO U3TOTOBJICHUS U CIIelHa-
JU3UPOBAHHBIX MUIIEBHIX NMPOJYKTOB B LIEISIX 00eCreueHs] COOTBETCTBUS HOPMATUBAaM BBIX0/1a
TOTOBOM MPOJIYKIIUU B COOTBETCTBUU C TEXHOJIOTMYECKUMHU HHCTPYKLIUSIMU

OcBoenue aucuuIIuHbl (Moayis) «Heoprannyeckass XUMHUs» HalpaBiIeHO Ha GOPMUPO-
BaHUE CIIEAYIOINX KOMIIETEHLINN:
YK-2 criocobeH onpenesaTh Kpyr 3a71ad B paMKaX MOCTABICHHOW IEJIM U BBIOUPATH OTI-
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TUMaJbHBIE CIIOCOOBI UX PEIICHHUS, UCXOS U3 ACHCTBYIONINX MPABOBBIX HOPM, UMEIOIIUXCS pe-
CYpCOB M OTPaHHUYCHUHN
OIIK-2 crioco0eH MpUMEHSTh OCHOBHBIC 3aKOHBI U METOJIbI MCCIICIOBAHHI €CTECTBEHHBIX
HayK JUIs petieHus 3a1a4 npoeccuoHanbHON AeSITeTbHOCTU
[TK-7 ciocoOeH mpOBOAUT MCCIIEAOBAHUS 110 3aIaHHON METOJIMKE ¥ aHAIIM3UPOBATh 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
pamKax 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-
OBl peleHus 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 UCCIICIOBAHUS
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 IKCIIe-
PHMEHTOB

OTau4HO CIIoCOo-
OcH aHaTM3HUpO-
BaTh PE3yJIbTATHI
JKCIIEPUMEHTOB

B pe3ynbraTe ocBOEHUS NUCUUIUIMHBI (MOAYIIS) 00ydaromuics JOMKEH:

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 XUMUYECKUX PABHOBECUN B PACTBOPAX JIEKTPOJIUTOB;
- TUIPOJIN3 COJIEN; OCHOBBI XUMUYECKOW KUHETHKY;
- XUMHUYECKHE CBOMCTBA 3JIEMEHTOB pa3iMuHbIX rpynn llepuommueckoit cucremsr 1.
MenpeneeBa U MX COSAUHEHUM;
- OCHOBBI OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUK; CTPOCHUE M CBOWCTBA KOM-
TJIEKCHBIX COCAUHEHH;




- OCHOBBI CaMOOPTaHMU3AIMH U CaMOOOPa30BaHMs; METOAUKY TPOBEACHUS UCCIICTIOBAHMS
U aHAJIH3 PE3yIbTATOB SKCIIEPUMEHTOB.

Ymers:

- OCYIIECTBIIATH TIOUCK, XpaHEHUE, 00pa0dOTKy M aHaIH3 WHPOPMAILIUU U3 PA3IMYHBIX HC-
TOYHUKOB U 0a3 JaHHBIX, MPEACTABIATE ¢ B TpeOyemMoM (hopmare ¢ UCrosib30BaHHEeM HH(OpMa-
IIUOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

- ONpPENeNSITh MO CIPABOYHBIM JAHHBIM JHEPTCTHUECKUE XAPAKTEPUCTUKH M T€OMETPHIO
MOJIEKYJI, TEPMOJMHAMUYECKHAE XapaKTEPUCTHUKN XUMUYECKAX Peaklni, BennynHbl pH 1 Xxapak-
TEPUCTUKH TUCCOIUAIINU IIIEKTPOJIUTOB,

- IPOU3BO/IUTH PACYETHI KOHIICHTPAIIUH PACTBOPOB Pa3IMYHBIX COCTUHCHUM;

- OCYIIECTBIISITh TEXHOJOTUYECKUI KOHTPOJb COOTBETCTBHUS KadecTBa MPOW3BOAUMOMN
NPOAYKIIMH U YCIIYT YCTAaHOBJICHHBIM HOpMaM,

- TIPOBOJIUTH MCCIICIOBAHUS 10 33JaHHON METOJUKE U aHAIM3UPOBATH PE3yJIbTaThl IKC-
NIEPUMEHTOB.

Baaners:

- MpaBWJIAMH TEXHHKH O€301acCHOCTH, MPOU3BOACTBEHHOW CaHUTApPHH, TOXKApHOU 0e3-
OMACHOCTH M OXPaHbl TPY/a; U3MEPEHUS U OIICHWBAHUS MAapaMETPOB MPOU3BOJICTBEHHOTO MHK-
pOKIIMMaTa, YPOBHS 3allbJICHHOCTH W 3ara30BaHHOCTH, IIyMa, ¥ BHOPAIlMU, OCBEIICHHOCTH pa-
00uYnx MeCT

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

Komnerenun OO01ee
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€KTPONIUTOB X X X 3
lMunponms coneit X X X 3
KommniiekcHble coeqMHeHHs X X X 3
OKHCIUTETHHO-BOCCTAHOBUTENBHbIE PEAKIIH X X X 3
Kunernka xuMu4yeckod 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
Onements! [VA-nmoarpynmst 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 aHsTiii 10 OYHOU popMe | TI0 3a09HOM Popme
oOyueHus oOyueHust
2 cemecTp 2 Kypc
OO0mas TpyI0eMKOCTh AUCITUTUTHHBI 180 180
KonTakTHas paboTa 00yJaromuxcs ¢ IpenojaBaTesieM, T.49. 54 12
AyIUTOpHBIE 3aHATUS], U3 HUX 54 12
JIEKIIHA 18 4
71a00paTOpHbIE PAaOOTHI 36 8
CamocTosiTennpHas paboTa 00yJaromuxcs, B T.4. 90 159
HanucaHue pedepaToB 46 67
IMOATrOTOBKA JOKJIag0B 23 46
BBITIOJTHEHNE WHIVBHYaIbHBIX 3a/IaHUH (TECTOB) 21 46
KonTpons 36 9
Busa UTOroBoro KOHTpoJIs JK3aMEH JK3aMEH
4.2 Jlekuun
O0BeM B akaj.gacax
Ne Pazpmen mucrumimuHb! (MOZYIS), TEMBI JISKIIAN (;ggl?:; 3;)(;;1:4? q;gfﬁgfg;r;r
o0y4eHus: | 00ydeHHs
1 |Bsenenue. OCHOBHBIE ITOHATHS U 3aKOHBI XUMHH 1 VYK-2, OIIK-2, IIK-7
2 |PactBopH 1 VYK-2, OIIK-2, IIK-7
3 | PacTBOpBI 21IEKTPOIUTOB 1 YK-2, OIlK-2, T1K-7
4 |T'upponus conei 1 VK-2, OIIK-2, I[IK-7
5 | KoMmieKkCHBIE COCIUHEHHUS VK-2, OIIK-2, TIK-7
6 | OKHCITMTETbHO-BOCCTAHOBHUTEIHHBIE PEAKITUU 1 VK-2, OIIK-2, T1IK-7
7 | KuHeTnka XMMHYECKOW peakinu 1 VK-2, OIIK-2, TTIK-7
8 | XuMuueckoe paBHOBECHE 1 VK-2, OIIK-2, I[IK-7
9 | OcHOBBI XUMHUYECKON TEPMOTUHAMHUKHI VK-2, OIIK-2, T1IK-7
10 | Ctpoenue aToma VK-2, OIIK-2, TIK-7
11 g:;pHOHquCKaH cuctema 31emenToB .M. Mengene- 1 VK-2, OTIK-2, TIK-7
12 | Xumunueckast CBSI3b 1 1 YK-2, OIIK-2, TTIK-7
13 XUMHUSI SJIEMEHTOB TPYII MEPUOUUECKON CUCTEMBI. 1 VK-2, OTK-2, TIK-7
Bonopon.
14 | OnemenTs! [A-noarpynmsl 1 YK-2, OIIK-2, T1K-7
15 | OnemenTs! ||A-ioarpynimet 1 YK-2, OIIK-2, TIK-7
16 | OnemenTs! || A-oarpymiet 1 YK-2, OIIK-2, TIK-7
17 | OnemenTs! [VA-noarpynmst 1 YK-2, OIIK-2, IIK-7
18 | DnemenTs! VA-noarpymniisl 1 1 YK-2, OIIK-2, TIK-7
19 | DnemenTs! VIA-nioarpynmst 1 YK-2, OIIK-2, T1K-7
20 | 9nementsl VIIA-noarpynmst 1 YK-2, OIIK-2, T1K-7
21 |Onements! VIIIA-oarpynmsl 1 YK-2, OIIK-2, IIK-7
22 |IlepexoHpIe METaJLIBI 1 VK-2, OIIK-2, TTIK-7
23 | JlJauTaHOMABI M AKTUHOUIBI 1 VYK-2, OIIK-2, IIK-7
UTOI'O 20 4




4.3 JlaGopaTopHble padoThI

O0beM B akaj.gacax

pa3]fena 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 0,5 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;
Visyuerye mporecca pacTBop yKCnyOfI KHUCJIOTBI; Kp.I/I-

8 SICKTPOIHTHUCCKOH 4 0.5 CTaJITTMYECKUH alleTaT aMMOHHS; VK-2, OIIK-2,

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

9 . 2 0,5

COJICH. IK-7
LITATHB C TPOOUPKAMU; LIMIIMHID
Ha 25MJT; CIUPTOBKA; PacTBOP
Nzydenue crpoenus NH4Fe(S04)2 -6H20, pactBop
10 ¥ CBOMCTB KOM- 2 1 THIpOKCHIA HAaTpus; pacTBop xio- | YK-2, OIIK-2,
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 IPOOUPKAaMU; pacTBOP
oy v 1 e
11 |TeIRHO 4 05  |K3[Fe(CN)6]; 2 xenesmpix reoss | ° & 2 OLK-2,
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;
N 1H. pacTBOp CEPHOI KUCIOTHI,
Wzyuenue cBOHCTB
FATIOTeHOB (HeMeTall- MUIETKY, HHAWKAaTOpHast Oymara,
11 | 508 VIIA- noarpyn- 4 05 2H. pactBopsl KCI, KBr, YK-2, OIIK-2,
' KJ,AgNO3, HNO3, xoH1. pacTBop [K-7
IIbl) M UX COE/IMHE-
i, aMMuaKa, cepHas KucioTa, OeH- §
3011, paCTBOP KPaxMajJbHOT'O KIIeH-
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- 05 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 Oapus
LITATHB C IPOOUPKaMH, JTaKMYCO-
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 0,5 BO, KOHII. a30THAs KUCJI0Ta, 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 0,5 YTOJIb2H. PaCTBOPHI 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, cTekisgd- | 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 H;Iplﬂ al(;)T];Z[O TUIPOK
metamios [1A- PIvl, T H- PACTBOP THAPOK™ | yie sy orK-2,
14 0,5 cuja HaTpud, 1H. pacTBOpPHI Kap-
MOATPYIIIBI U UX CO- [K-7
N OoHara HaTpus, cyabdaTa JINTHS,
eIMHEHHH.
XJIOpU/1a KJIbLUsL, XJIopuaa 6apus,
kapOoHaTa HaTpus, 1H. pacTBOP
COJISTHOM KHMCJIOTHI
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.

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

KHCJIOTBI

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

UTOIro
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4.4 IpakTu4yecKkne 3aHSITUS He PETyCMOTPEHBI

4.5 CamocrosiTesibHAs padoTa 00y4aArOIIMXCH

OO0BbeM aKkaa.4yacoB

. ouHas 3a04Has
Paznen mucrummHE (TeMa) Bun camocrostensHON paboOThI
thopma thopma
o0yueHust | oOydeHus
Hanmcanue pedepata 2 3

Bsenenne. OCHOBHBIE TTOHITUS
U 3aKOHBI XUMUU

IToaroroBka mokiama

BrimonHeHne WHANBHTyaTbHBIX 3a1aHUH(TECTOB)

PactBOpHI

Hammucanwne pedepara

IToaroroBka nokiana

BrInonHeHre WHAMBHTYATBHBIX 3a/1aHUH (TECTOB)

PacTBOpBI 31€KTPOIUTOB

Hammucanne pedepara

IToaroroBka mokiama

BrinonHenne MHIMBUIYaIBHBIX 3aJaHHi (TECTOB)

I'upponus coneit

Hanucanue pedepara

IToaroroBka mokiama

BrinmonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB)

KomMIiekcHbIe COeUHEHHUS

Hanucanue pedepara

IToaroroBka nokiana

BrlimonHeHre MHIMBUTYJIBHBIX 3aJaHIH (TECTOB)

OKHUCIHUTEIILHO-
BOCCTAaHOBUTEJIHHBIC PEAKITUU

Hanucanue pedepara

IToaroroBka qoxiana

BrinmonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB)

Kunernka xuMudeckon peakiuu

Hanucanue pedepara

IToaroroBka nokiana

BrlimonHeHNe MHIMBUTYJIBHBIX 3aaHHH (TECTOB)

XuMudeckoe paBHOBECHC

Hanucanue pedepara

IToaroroska qoxiaga

BrinonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB)

OCHOBBI XUMHUYECKOH TEPMO-
JUHAMUKA

Hanmcanue pedepara

IToaroroBka qoknaga

BrinmonHeHne WHANBHTyaTbHBIX 33/1aHUH (TECTOB)

Crtpoenue atoma

Hanmcanue pedepara

IloaroroBka nokiana

Brimonnenue WHIANBUAYAJIbHBIX Ba)laHI/Iﬁ (TeCTOB)

[lepuonuueckas cucrema sie-
meHToB JI.M1. Menpeneena

Hanucanue pedepara

IToaroroBka nokiana

BrImtotHeHIE MHIIMBHUTYJIBHBIX 3aaHIH (TECTOB)

XuMudeckas CBs3b

Harmmmcanne pedepara

IToaroroBka qoknaga

Brimonnenue WHIANBUAYAJIbHBIX Ba)laHI/Iﬁ (TeCTOB)

XUMHUS 3JIEMEHTOB TPy NIEPU-

Harmmcanne pedepara

N[ RPN RPN R RN R RN R RN R RN R RN R RN R RN R R N R R Nk -

WIN[NWIN[IN|WININIWININ|WININIWININIWININ|WININ|WIN(IN|WININ|IWININ(WININ
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oaunueckoi cucteMsl. Bomopoa. |IlonroroBka noknaaa

BrimonHenne WHANBUIYAIBHBIX 3a0aHIH (TECTORB)

Harmmcanne pedepara

OnemeHTsl [A-oarpymist ITonroroBka moxmanaa

BrinmonHeHne WHAMBHTYaTbHBIX 3a/1aHUH (TECTOB)

Hanucanue pedepara

Onementsl || A-onrpymmbt IToaroroBka mokiaga

BrimonHenne HHANBUAYATBHBIX 3aaHAN(TECTOB)

Harmcanne pedepara

Onementsl | A-moarpymmst IlonroroBka moxmaaa

BrinmonHeHne WHAMBHTYaTbHBIX 3a1aHUH(TECTOB)

Hanucanue pedepara

OneMeHThl [V A-noarpymnnsl IToaroroBka gokiana

BrimonHenne HHANBUAYATBHBIX 3aaHAN(TECTOB)

Harmcanne pedepara

OneMeHThl V A-TTOATpYIIIbL [ToaroroBka nokiana

BrlinonHenne nHANBUTyalbHBIX 3a1aHUH(TECTOB)

Hanucanwue pedepara

OnemenTtsl VIA-oarpymnmst [ToaroroBka nokiana

BrimonHenne WHANBHTyaTbHBIX 3a1aHUH(TECTOB)

Hammucanwme pedepara

OnemenThl VIIA-noarpynmnsl IloaroroBka gokinajga

BrlinonHenne nHANBUTyaTbHBIX 3a1aHUH(TECTOB)

Hammucanne pedepara

Onementsl VIIIA-noarpynnel | IloxroroBka mokiaana

BrinonHenne nHANBUTyaTbHBIX 3a1aHUH(TECTOB)

Hanucanue pedepara

NI I I N I R I N I I I I I DY I I DI I Y L F) PR P O] PN S [ CY PN 'S

[TepexoaHbie MeTaIIbI IToaroroBka qokiaaa

BrimonHenne WHANBH Ty albHBIX 3a1aHUH(TECTOB)

NIN[FPININWININ[WININ|WININ[WININ[WININIWININIWININIWININ|WININ

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

4.6 BpinoJiHeHHEe KOHTPOJIbHOH PadoThl 00yYAKIMMHUCH

3a04HOM () OpMBI 00yUeHHsI

Xumusi — GyHAaMEHTAIbHAS TUCHIUIUINHA, HA KOTOPOW Oa3upyercs U3y4eHHE TMOCIeny-
IOIIMX 001e00pa30BaTeNbHbIX U CIELUANBHBIX TUCHUILIMH (O10I0THH, (PU3HOJIOTHH, TEXHOJIO-
TUU TIPOU3BOJICTB H JIp.)

[Topsinok n3ydenus: aucuuIuinHbl «Heopranuyeckast XUMUs» 00y4arOUMMHUCS TUCTAHIH-
OHHOM (OpMBI 00YUEHHSI CTPOUTCS IO CIEAYIOIIEMY TUIaHy:

1. CamocTosTenbHOE M3yYeHHE MaTepuana 1o yyeOHUKaM U y4eOHBIM MOCOOMSM C HcC-
MOJIb30BaHKEM Y4eOHON MPOrpaMMBbl U CIIPABOYHOM JIUTEpaTyphI;

2. BpInonHeHne KOHTPOJIbHBIX 33JJaHUI COTTacHO MHU(PY U 3aIIKUTa KOHTPOJIbHBIX padoT
(Tabmuia BApMAHTOB KOHTPOJIBHBIX 3aJJaHHUH IPUBECHA B KOHIIE METOIMYECKOTO YKa3aHus);

3. BrimonHeHue 1a00paToOpHOTO MPAKTHKyMa M TIOCEIICHUE JIEKIIMA B MEPUOJ CECCHH,
OTYeT MO Ja0OpaTOPHBIM MPAKTUKYMaM (€CIIU TaKOBOW 3HAYUTCS B YUeOHOM IIaHE);

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

KontponbHyto paboTy oOydaromiuiicss JOJKEH BBINONHATH caMocTosTenbHO. Ecnu Ha
KOHTPOJIbHYIO PalOTy MoJydyeHa OTpHIlaTeJIbHasi pEeleH3Us «HE JOIMyCKaeTcsi K cobecenoBa-
HUI0», KOHTPOJBHYIO JI0pabaThIBalOT, C YUETOM 3aMEUaHHWH pEleH3eHTa, B TOW K€ TeTpaau, U
BBICHUIAIOT HAa TOBTOPHOE PELIEH3UPOBAHUE.




Jlo sK3aMeHa WM 3a4eTa 00y4aroLuiics MPOXOIUT 3aIIUTy KOHTPOJIBHOU padoThl y mpe-
nojaBate’s, peLieH3UPOBaBIIIEro €€, B IUYHOM Oecere.

PexomeHpanum 1o BbINOJHEHHI0 KOHTPOJILHON padoThl

[lepen BbIMONIHEHHEM KOHTPOJIBHON pabOThl HEOOXOIMMO U3YUUTh pabouyro Mporpammy
TUCIUTUTHHBL «Heopranuueckass XUMUs, TEOPETUICCKHI MaTeprall B COOTBETCTBHHU C COJICPKa-
HUEM JUCIUILIMHBI IO MPOrpaMMe, 10 y4eOHBIM MOCOOHSIM M PEKOMEHIAIMSIM, 03HAKOMUTBCS C
pELICHHEM THUIOBBIX 33/1a4 110 JaHHOW METOIAMYECKOW pa3paboTke. PemieHus 3amad M OTBET Ha
TEOPETUYECKHE BOIPOCHI JOJKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32 UCKIIOYEHUEM TEX
CJIydaeB, KOT/Ia IO CYIIECTBY BOIIPOCA TaKas MOTHUBUPOBKA HE TpeOyeT, HarpuMep, Koraa Hy)KHO
COCTaBHUTb EKTPOHHYIO (hOpMyny aTOMa, HalucaTh ypaBHeHHE peakuuu u T.j4. [lpu pemenun
3aj1a4 HY)KHO IIPUBOJUTH BECh XOJI PEUICHUSI U MaTEMAaTHIECKOTO MPEOOPa3OBaHHUSL.

[Tpu pemiennu 3aqa4 ¥ 0OTBETaX Ha BOIPOCHI KOHTPOJBHBIX 3a/IaHHM CIeyeT UMETh B BU-
Iy ClIeayroIee:

1. Pemenne 3a1ay HE0OXOAUMO CONIPOBOXKIATh MOSCHEHHEM. MaTeMaTHUeCKUe pacyeThl
00513aTeJIbHO JIOBOJUTH JI0 KOHKPETHOT'O YMCIOBOTO OTBETa (HEOOXOIUMO BO3BOJIUTH B CTEIICHbD,
U3BJICKaTh KOPHU, BBIYUCIATH JOTapHU(MBI YKCET U MIPOU3BOAUTH JPYTrUe MaTeMaTHIECKUE OIle-
pamun).

2. Ilpu pemreHun 3aj1a4 Ha XMMUYECKOE PAaBHOBECHE B BHIPAKEHHE KOHCTAHTHI paBHOBE-
CHsl CJIEIyeT IOJICTABJIATh 3HAUCHHS PABHOBECHBIX KOHIICHTPAIUMil BEIIECTB, BBHIPAKCHHBIC B
MOJIB/JI.

3. OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMH, NMPOTEKAIONIMNE B BOAHBIX pPacTBOpax,
YPaBHUBAIOTCS MOHHO-3JIEKTPOHHBIM METOZOM. [IpH cocTaBneHMH HOHHO-3JEKTPOHHBIX CXEM
IPOIIECCOB BOCCTAHOBJICHHUS U OKHCJICHUSI MAJIOPACTBOPUMBIC JICKTPOJIUTHI, C1a0bIe AIEKTPOIIHU-
THI CJICAYET 3aIKucaTh B MOJIEKYJISIPHOH popme, Kpome Toro, HaJlo yuuThiBaTh pH cpensbl.

4. Ilpu BBHIIOJHEHUH 3a/IaHUH CJIEYET MOJIb30BaThCsl IPUBEICHHBIME B PEKOMEHIAIUSIX
CIpPaBOYHBIMU TAONIHMIIAMU 1O KOHCTAHTaM MOHH3AIMU CIA0BIX DJIEKTPOJIUTOB, IPOU3BEACHUSIM
pPacTBOPUMOCTH U KOHCTaHTaM HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

5. OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI IOJKHBI OBITh KPATKUMH, HO UCUEPITHIBAIOIIUMHE H
COIIPOBOXKIATHCSA TEOPETUYECKUMU OOOCHOBAHMSIMHU, (OPMYJIaMU U YPAaBHEHUSIMU XMMHUYECKHX
peaxwmii. [Ipu oTBeTe Ha TEOPETHUECKUE BOMIPOCH! HE CIIEYET MEPETHUCHIBATh TEKCT YUeOHUKA.

6. KoHTposibHBIE pabOTHI BBIOIHIIOTCSA B TETPAAsX, 3a4TEHHbIE paObOTHI MPEICTABISAIOT-
Csl CTyJIEHTaMH1 Ha dK3aMeHe.

7. Bee 3amaun cnenyer pemars B cucteme CH. Jlanee npuBeieHbl HEKOTOPBIE MOHSATHS
XMUMHH ¥ CITOCOOBI BRIPAXEHHS KOHIICHTPALMI pacTBOPOB C UCTOIb30BaHNEM cuctembl CU.

4.7 Coaep:xaHue pa3aejaoB QUCHUININHBI

1. Beenenune. OCHOBHbIE NOHATHS M 3aKOHbI XMMHUHU. MeCTO XMMHH B LIEJIOM U HEOP-
TaHUYECKON XMMHUHU B YACTHOCTU CPEJI €CTECTBEHHOHAYYHBIX TUCHUILIUH. CTEXUOMETPUUYECKUE
WHJEKCHl U K03 duiineHTs. Moiib, MOJIsipHasi Macca, XUMUUECKHI SKBUBAJICHT, (haKTOp SKBUBA-
JIEGHTHOCTH, MOJISIPHAs: Macca SKBUBAJICHTA.

3aKOH COXpAHEHHs MACChl M DHEPIUU. 3aKOH KPAaTHBIX OTHOIIEHHWH. 3aKOH IOCTOSTHCTBA
cocTaBa: JaJbTOHUIBI M OEPTOJUIHIBI. 3aKOH SKBHUBAJIEHTOB. 3aKOH ABOTaJIpo U CJIEJICTBUS W3
Hero. 3aKOH MPOCTHIX 0OBEMHBIX OTHOIIIEHUH.

Hcnonp3oBaHne XUMUYECKUX TTOHATHM, 3aKOHOB M METOJIOB MCCIIEIOBAHUS B CEIBCKOXO-
3STUCTBEHHBIX U OMOJIOTHYECKUX HayKaX. DKOJIOTHYECKass ONAaCHOCTh HErPaMOTHOTO TPUMEHEHUS
XAMHYECKHUX MPOAYKTOB B CEJIbLCKOM XO3SIMCTBE.

2. PacTtBOpbI. PacTBOpHI Kak cMECHM HOHHO- U MOJIEKYJISIPHO-IUCIIEPCHOTO ypoBHS. Mie-
aNbHBIE U HEujealbHbIe pacTBOPHL. [IpuunHbI 00pa3oBaHUs BOAHBIX pacTBOPOB. CrOCOOBI BbI-
paxxeHHs KoHLeHTpauuid. HapoaHo-X03541iCTBEHHOE 3HAYEHNE PACTBOPOB.

3. PacTBOpBI 3J1€KTPOJMTOB. THUIIBI CUIBHBIX 3IEKTPOIUTOB. [ MipaTanus HOHOB. DHEP-
rus Tuapatanuu. [lepBudnHas u BTopuvHas ruapatabie odonouku. Kpucramioruaparel. 3aBucu-
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MOCTbh PACTBOPUMOCTH CUJIBHBIX 3JIEKTPOJIUTOB OT SHEPTHUHU KPUCTAJUIMUECKON PEIIETKH U SHEP-
UM THApATalld MOHOB. AKTUBHOCTb, KO3(QQUIMEHTH akTUBHOCTHU. [IpousBeneHune pactBopu-
MOCTH.

3HaueHue pacTBOPOB CHIIbHBIX JIEKTPOJIIMTOB B XUMUU, OUOJIOTUU, TEOXUMUU.

Tunbl cnabbix 37MeKTPOIUTOB. KOHCTAHTHI M CTENIEHU JAUCCOIUAINK CIa0bIX AIEKTPOIIH-
ToB. Boma kak cmaObrii amekTponuT. KucIoTHO-OCHOBHBIE CBOMCTBA BelIecTB. BomopoaHbIi 1
TUIPOKCUIIBHBIN TOKa3aTenu pacTBOpoB. CrocoObl M3MepeHus: BOJOPOIAHOTrO TMokasarens. by-
bepHbIe pacTBOPHI.

4. I'mapoau3s coseil. Tumbl ruaponnsa, KOHCTAHTBI U CTENEHU TMIPOJIN3a CoJIel. 3Have-
HUE PaCTBOPOB CJIA0BIX 3JIEKTPOJIUTOB B XUMUH, OMOJIOTUU Y TE€OXUMUHU.

5. KommiiekcHbie coequHenus. CocTaB U CTPOCHHE KOMIUIEKCHBIX coeanHeHuil. Koop-
JMHaUWOHHas Teopust BepHepa. Xumuueckas CBs3b B KOMIUIEKCHBIX COE€IMHEHHUsX. Teopus Ko-
OPAMHALMOHHOW XMMHUYECKOM CBSI3U: METOJ BAJIEHTHBIX CBSA3EH, TEOPHUS KPUCTAIMYECKOrO MO-
7151. 3HAY€HHUE KOMIUIEKCHBIX COEIMHEHU.

Jucconuaiusi 1 yCTOMUMBOCTh KOMIUIEKCHBIX coelrHeHui. x HOMeHkimarypa. 3Haue-
HUE KOMIUIEKCHBIX COeIWHEHUH. XIopopui, reMuH, (pepMeHThl - MPUPOIHBIE KOMIUIEKCHBIC
COEIMHEHMUS.

3HaueHNe KOMIUIEKCHBIX COEMHEHUI B OMOXMMHMM KJeTKdu. HoBoe HampaBieHHe B XH-
MUU — OMOHEOPTaHNYECKAasT XUMHUSI.

6. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. CTENeHb OKUCICHUS U IIPaBUIa €€
HaxoxJieHusa. OKUCIUTENIN U BOCCTAHOBHUTENIN. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE (IJIEKTPOI-
HBIE) MOTEHIIMAJBI. 3aBUCUMOCTh MOTEHIIMAIa OT aKTUBHOCTEH MOTEHLUAT-OMPEIesIONINX Be-
niecTB. YpasHenue HepHcra.

Omnpenenenue HaMPaBICHUS U TIyOMHBI IPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEAKLIHH C TOMOIIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAJIOB.

Ponp okucanTenbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA B IPUPOJIE.

7. KuneTtuka xumu4eckoi peakuuu. [lonsatue o ckopoctn xumuyecko peakuuu. Hc-
TUHHAs (MTHOBEHHAas) CKOpPOCTh peakinu. OCHOBHBIE (haKTOPHI, BIUAIONINE HA CKOPOCTh peak-
. XUMUYECKas Peakiys Kak MOCIeA0BATeIbHOCTh 2JIEMEHTAPHBIX CTaauil. 3aKOH JCUCTBY-
IOIIMX MacC — OCHOBHOM 3aKOH XMMHMYECKOW KMHETUKH NSl eMeHTapHoM ctaguu. KoHcTaHTa
CKOpPOCTH PEaKIUU.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakuuu ot TemmepaTypsl. [IpaBuno Baut-I'odda.
VpaBuenne Appenuyca. [IpencraBinenue o0 SHEPTHHM aKTUBALMM, SHEPTETHUYECKOM Oapbepe u
MEPEXOJHOM aKTUBHPOBAHHOM KOMILIEKCE.

Karanu3z u pepmenTsl. MeTo bl peryIupoBaHus CKOPOCTH XUMUYECKON peaKiuu.

3HaueHNe XUMUYECKOM KHHETUKH B XUMHUH, OMOJIOTUU M CETTbCKOM XO3SIHCTBE.

8. Xumuueckoe paBHoBecHe. XMMHUYECKOE PABHOBECHE KaK PE3YJIbTAT CAMOIIPOU3BOJIb-
HOTO MpoTeKaHus obpaTumoit peakuuu. [IpoTonuTHueckoe paBHoBecHe. JIMHAMUYECKUN Xapak-
T€p XUMUYECKOro paBHOBecHus. [Ipru3Haku ncTUHHOTO paBHOBecus. IIpeacTaBienre o KBa3upas-
HOBECHH U TICEBJOPABHOBECHH (METACTAOMIBLHOM COCTOSTHUM).

3akoH aeucTByronmx macc. Koncranrta papHoBecus. CMellleHHe paBHOBECHS MPU U3Me-
HEHUU KOHILIEHTpaluu, Temneparypsl u gasinenusd. [Ipunuun/lelllarense.

Posb xuMHYeCKUX paBHOBECUI B IPUPOJIE.

9. OcHOBBI XUMHYeCKOH TepMoauHAMMKHN. COCTOSIHME BEIIECTBA; TEMIEpaTypa U JAaB-
JIEHHE KaK IapaMeTphbl, ONPEIEIIIIONINE COCTOSHUE BEIIECTBRA.

DOHTanbnus Kak (QYHKIUS COCTOSHUS BEIIECTBA, KaK Mepa 3alaCeHHON BEIECTBOM DHEP-
ruu. DJIEKTpOHHAs, KoyieOaTenpHas, BpamaTeabHas U TOCTYNaTelbHass COCTABIISIONINE YHTATb-
nuu. CBsI3b PHTANBIUU U TEIUNIOEMKOCTU. DHTAJIBIUSA U TETIOBOM 3P dekT peakiuu. Beruucie-
HUE DHTAJIBIIUN PEAKIIUU 110 3HAYCHUSM DHTAIBINA 00pa30BaHMs MPOJAYKTOB M PEareHTOB pPeak-
nun. 3akod ['ecca.

CBoOojnHas sueprus [ mO0ca kak GyHKIHS cocTOsTHUS BemectBa. AG peakuu Kak MmpH-
YMHA MPOTEKAHUsI CAaMOIIPOU3BOJIbHBIX peakiuii. CBsa3b AG peakiuu ¢ KOHCTAHTONH PaBHOBECHSI
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peakiun. Beruucnenne AG peakuuu 1Mo 3Ha4SHUSIM CBOOOIHBIX SHEPTUil 00pa3oBaHUsI IPOAYK-
TOB M PEarcHTOB PEaKIIHH.

OHTponus. BeposTHOCTh MaKpOCOCTOSIHUS KaK YUCIO MHMKPOCOCTOSHUI IpU 3aJaHHOMN
SHTAJIBIIAUA. DHTPOINUSA KAK MEpa BEPOATHOCTH MAKPOCOCTOSIHUS. BBIUMCIIEHNE DHTPOIIUU PEaK-
LAU 110 SHTPOIHUAM IIPOJYKTOB U PEAreHTOB Peakluy. BTOpol 3aKOH TEPMOJMHAMUKHU KaK KpH-
TEpUH HANPABJICHUS] XUMUYCCKON peaKiu. DHTATBIIMUHBIA U SHTPOIMHHBIA BKJIAJbI B CBOOOI-
HYIO0 DHEPTUIO peakuu. FIX oTHOCUTENbHAS POJIb.

[IpuMeHeHNEe U 3HAYEHUE YHEPIETUKN XMMHUYECKHUX peakuuil. [IporuosupoBanue Hapas-
neHust peakimii. BoaMokHOCTH pacduera u npubimkeHHBIX orleHOK AG peakuuit. DHepreTuka
OMOCHHTE3a M CUHTE3a HEYCTOWYMBBIX COCJUHEHUH.

10. Ctpoenue aroma. OCHOBHbIC NMPUHIUIIBI KBAHTOBOW TEOPHM CTPOCHUS BEIECTBA:
IIPEICTABICHNUS. O KOPILyCKYJIIPHO-BOJIHOBOM [Jyaju3Me€ SIBJICHHH MHKPOMHpA, IPHHLHUIE HE-
onpezaeneHHocTy, ypaBuenuu lllpeaunarepa, BoMHOBOH (yHKIIUHM, aTOMHONM opOutamu. KBaHTo-
BbI€ UHMCJIA: [VIaBHOE, OpOUTAIbHOE, MArHUTHOE U CIIMHOBOE. DHEPreTUYeCKUe YPOBHHU U IOJ-
YpOBHH aToMa. Buj BONHOBBIX (YHKUIMH, OTBEYAIOUINX PA3TUUYHBIM OpOUTAIHHBIM KBAaHTOBBIM
quciIaM, U paclipeieleHue 3JeKTPOHHOM IIIOTHOCTH Ha pa3IMyYHbIX aTOMHBIX OpOUTANISX.

[IpuHIMIIBI 3a0IHEHUS] JIEKTPOHHBIX OpOUTalIell aToMa B OCHOBHOM COCTOSIHUM: IPHH-
mun [aynu, npaBuino XyHzaa. DIeKTpOHHbIE €eMKOCTH OpOuTanel, HoJypoBHEl U ypoBHEH aro-
Ma.

CriocoObl 3anmucH 3JIEKTPOHHBIX (OPMYINI aTOMOB 31eMeHTOB. [IpencraBnenus o0 3ek-
TPOHHOM OCTOBE U OpPOUTAJISAX BAJICHTHBIX YPOBHEN aTOMA.

11. Ilepuoguueckas cucrema jiemeHToB JI. M. Menneaeea. [loctpoeHue cTpyKTypbl
NIEPUOIUYECKON CHCTEMBI, UCXO U3 IHEPreTUYECKON IOCIEI0BATEIbHOCTH MOYPOBHEH MHO-
rosieMeHTHbIX aToMoB. [ToHATHE mepuoaa u ero ¢popmupoBaHue no npasuiaM KieukoBcKoro.
[Ipu4nHbl pa3IMYHON JUTUHBI IEPUOJIOB; S-, p-, -, f-3JIeMEHTBI 1 UX PACHOI0KEHHE B CTPYKTYPE
nepuoauieckoil cucrembl. CoBpeMeHHast (GOpMyJIUpPOBKA MEPUOANYECKOTO 3aKOoHA. J[MMHHO- U
KOPOTKOIIEPUOIHBIA BapUaHTHI MEepHOANYecKor cuctembl. X ocobenHoctu. Pacnonoxenue B
HUX METAJJIOB M HEMETAJNIOB. 3HAYEHHUE NEPUOANYECKOTO 3aKOHA JIJIsl XUMHUHU.

CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHIIMAJ MOHU3ALIMHU, CPOJICTBO K 3JIEKTPOHY, JJIEKTPO-
OTPHIIATENIBHOCTD, paauychl Ban-nep-Baanbca), obuue xuMuiyeckrue CBOMCTBA 3JIEMEHTOB U Tie-
pUOIMYECKUH XapaKTep X U3MeHeHUsl. PeakiinoHHas criocoOHOCTh BEILIECTB.

12. Xumuveckas cBsA3b. TUIBI XMMHYECKON CBS3M: KOBAJICHTHAs, MOHHAS, METAJUIMYE-
CKasl, BOJIOPOAHAs. XapaKTEPUCTUKU CBSA3EH: IEKTPUUYECKUE JTUIOJIBbHBIE MOMEHTHI, 3(PPEeKTHB-
HBIE 3apsAbl aTOMOB, CTEIIEHb HOHHOCTH, HAIIPaBJICHHOCTh U HACBILIEHHOCTh, DHEPTUA U JAJIMHA
CBSI3U. MeTo/T BaJICHTHBIX CBSI3€M MU OCOOEHHOCTH HCIIOIh3YEeMOW B HEM BOJIHOBOW (DYHKIIMH, G-
U TT-CBSI3H.

Tunsl rubpuau3anuy aTOMHBIX OpOUTaIel M TeoMeTpus MOJeKysl. MeTtoa MoJeKynsp-
HBIX OpOMTaneil U OCOOEHHOCTH HCIIOJIb3YeMOl B HEM BOJIHOBOM (yHKUMHU. CBs3bIBAIOLINE U
Pa3pBIXJISIIOIINE MOJEKYIspHble opOuTanu. VX 3amosiHeHue 3JIeKTpOHaMHM, MOPSI0K U 3HEPrus
cBsa3eil. CBs3U B JIByXaTOMHBIX F'OMOSJIEPHBIX MoJIeKynax. [IposBieHne CBOMCTB XUMHYECKHX
CBsI3€l B TBEPJIOM COCTOSTHUHU BEILIECTBA.

OcoO6eHHOCTH MOHHOM CBSI3U M CTPOEHHE MOHHBIX KPHCTAIOB C OJJTHOATOMHBIMU U MHO-
rOaTOMHBIMU HOHaMU. CBOMCTBAa MOHHBIX KPHUCTAUIOB. MOJEKYISIpHBIE U KapKacHbIE KpUCTaJ-
JIBl, UX CBOICTBA.

[IpumeHneHne Teopun XMMHUYECKOM CBSI3M B XUMUU U OMOJOTMH. DHEPrusi KOBaJIEHTHBIX
CBA3E€M M dHEpreTuka XMMHUYeCKuX peakuui. IIpenckasanue reomerpun monekyi. Kommiemen-
TapHOCTh. CTPOEHHE BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUM.

13. Xumusi 3jeMeHTOB TIpynn nepuoauyeckoii cucrembl. Bogopoa. CsoeoOpasue
CTPOEHHS aToMa BOJIOPO/a, (GU3HUECKUX U XUMHUYECKUX CBOMCTB 3TOr0 3JIEMEHTA.

bunapHble coeMHEHUs BOJOPOAA C ANEKTPOOTPULIATEIBHBIMH 3JIEMEHTaMHU, UX MOBEZE-
HUE B BOJHBIX pacTBOpax. I mapartanus npoToHa.
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KoBanentusie ruapuast snementoB |HIA-IVA-oarpymnm, ux ocHOBHBbIE (PM3HYECKHE U
XUMHYECKHE CBOMCTBA. ['MIpHUIBI IETOUHBIX M IIEJIOYHO3EMEIbHBIX METAIIOB, UX COJleo0pas-
HBIN Xapakrep. ' naIpua-uOH Kak BOCCTAHOBUTENb U JINTAH/L.

Bona, reomerpus u cBoiicTBa ee MojeKyJbl. CTpYKTypa JibJia U )KUAKOH BOAbL. XHUMHUYE-
CKME CBOMCTBA BOJBL. BoJa Kak pacTBOPUTEIND U JIMTaH/.

3HayeHue BOJOpoJa Kak Hanbosee pacpoCTpaHEHHOTro 1eMeHTa BeesleHHOM.

Bognopoaconepikaliye opraHM4ecKMe COCIUHEHUS] KaK OCHOBHBIE KOMIIOHEHTBI >KMBOIO
BellecTBa. Poib BO/bI Kak cpeaooOpas3yrolero BelecTBa KiIeTki. Boja B ceabCkoM X034HCTBe.
OKOJIOTUYECKHUE ACTIEKTHI BOJIONOIb30BAHUS.

14. Daementnl IA-nmoarpynnpl. XuMHUYECKHUE CBOMCTBA IMIEIOYHBIX MeTaiioB. Lllenou-
HbIE METAJUIBI KaK BoccTaHOBUTENU. X criocoOHOCTH 00pa30BbIBaTh OMHAPHBIE COSAMHEHUS Y-
TEM CHHTE3a U3 IPOCTHIX BEILECTB.

KaTuoHbI meN04YHbIX METAIJIOB KaK BayKHEHIIas XuMU4YecKas popMa UX CyIIECTBOBAHUS
B IIPUPOJE, CBOMCTBA 3TUX KaTHOHOB. KaTHOHBI HIEIOUYHBIX METAJUIOB B COCIMHEHUSAX C HOHHBI-
MU peleTKamMu: B OMHApHBIX COCTUHEHUSAX U COJNsX. Peakiuyu OMHApHBIX COCTUHEHUN C BOJOM.
I'mppatupoBaHHbIE KATHOHBI LIEJIOYHBIX METAJLUIOB. BBICOKas pacTBOPUMOCTB COJIEH IIETOYHBIX
MeTailIoB B Bojie. Kpucramnoruaparsl.

Manas ckiaoHHOcTh KatnoHOB Na+ u K+ k xommiekcooOpazoBanuto. Kommiekcsl 3Tux
KaTHOHOB ¢ OuomosiekysnaMu. KaTMOHUTBI U MOHHBIA OOMEH HaTpus, KajJus U JPYTUX OJHO3a-
PSAAHBIX MOHOB IIOYBEHHOTI'O pacTBOpa. PeryiaTUBHBIE POIM KaTHOHOB HATPUS U Kajus B )KUBOU
kieTke. Kanuii kak He0OXOIMMBIN JIEMEHT LIMTOIUIA3Mbl, HATPUI KaK 3JIEMEHT MEXKJIETOUHBIX
pactBopoB. HaTpuil 1 Kanuii Kak KOMIIOHEHTBI ITIOYBBI U IOUBEHHBIX pacTBOpoB. Kanmii kak ane-
MEHT NUTaHUA pacTeHuil. KpyroBopoThl HaTpus U Kajlus B IPUPOJIE.

15. Daementsl ||A-noarpynnel. OTiu4uns 3J€KTPOHHOTO CTpoeHus aroMa Be u xatuo-
Ha Be2+ OT CTpoeHus: aTOMOB M KaTHOHOB MarHusi, IEI0YHO3eMeNbHBIX MeTauioB. [Ipeobnana-
HUE KOBAJICHTHBIX CBS3€H B COEIMHEHUAX OEPHIUIMS U MOHHBIX — B COEIMHEHHUSX ILEIO0YHO3e-
MEJbHBIX METAJJIOB.

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaJIMueckoro Oepuiius. bunapHsle coennHe-
HUs, oOpazyemble OepHilIMEM, UX CTPOEHUE M XUMHUYecKue cBoicTBa. OKCHI, THAPOKCHUA U
akBakomiuiekc [Be(OH2)4]2+, ux amdpotepHocTs. KoMIuiekcHble coeMHEHHs O pUILITHS.

du3nyecknue 1 XUMUYECKHE CBOIICTBA MarHus U KaJlbliUs, X BOCCTAHOBUTEIbHBIE CBOM-
ctBa. TepmoanHamuka oO6pa3zoBaHuss OMHAPHBIX COEMHEHUH MarHus M Kaublius IIyTeM CHHTE3a
U3 AJIEMEHTOB.

Karunonst M@2+ n Ca2+ kxak BaxHeWne (GpopMbl CYIIECTBOBAHHUS ATHUX HJIEMEHTOB B
IPUPOJIE, CBOMCTBA ITUX KAaTUOHOB. bUHapHbIE COEIMHEHMs, COJM MarHusl U KajlbLUsd Kak Co-
€/IMHEHUs ¢ MOHHBIMU pelieTkaMu. Peakiiuy OMHapHBIX COETUHEHUH C BOIOM.

I'unpatupoBanusie katnoHbl M2+ 1 Ca2+. OTiinuMs B CTPOEHUU MX MEPBUYHBIX U BTO-
PUUHBIX THUJPATHBIX cdep, UX JTaOUIBHOCTh. Pazianumne B pacTBOPUMOCTH COJIEH MarHus U Kajb-
nus ¥ cosneld HaTpus U kanud. Kpucramnoruaparsl cosieit stux MeramnoB. Karnonst Mg2+ u
Ca2+ B HOHHOM OOMeHe.

KomriekcHble coelMHEHNs MarHusi U KalbliUs C HEOPTaHWYECKUMHU U XellaToo0pasyro-
muMu nuraggamMu.Mg2+ u Ca2+ B xuBoit kierke. Posp maraus B xiopodwmie. Katrnons mar-
HUS ¥ KajJblMsl B (PEpMEHTATUBHBIX PEAKIMSIX, UX PETYJIATUBHbIE pOJIM B KieTke. Maruuii u
KaJbIIM{ KakK MUTaTelbHble KOMIOHEHTHI MoYB. VX HOHOOOMEHHOE MOBe/IeHUE B MMouBax. Mar-
HUN U KaJbLUH, collepsKallie MPUPOJIHbIE U UCKYCCTBEHHBIE CTPOUTENbHbIE U KOHCTPYKI[MOH-
Hble MaTepuaisl. Bskymue marepuansl. beToH, CTEKIIO U KEpaMUKa B CTPOUTENBCTBE, TEXHUKE.

16. Daementnl |lIIA-noarpynnel. OTiuyne 3I€KTPOHHOTO CTPOEHUSI aTOMOB Oopa
QIIOMUHUS OT CTPOEHHUS JPYTUX 3JEMEHTOB noAarpymmsl. [Ipeobrananue KOBaJ€HTHOTO Xapak-
Tepa cBsizel B COEMHEHHSIX 00pa U IBOMCTBEHHBI HOHHO-KOBAJICHTHBIN XapaKTep CBsA3eH alto-
MUHHUS.
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dusnuecKkue 1 XUMHYECKHE CBOICTBA ArieMeHTHOro Oopa. TepmoanHamuka oOpa3oBaHUs
OMHApHBIX COETUHEHHH 0opa, NX CTPOEHHE U XUMHUYecKHe cBoicTBa. KucnopoaHsie coequHeHus
Oopa: okcull, 60pHAs KHCIIOTa, TOJUKUCIOTHI 00pa, UX COJIH.

duznyecknue 1 XMMUUYECKHE CBONCTBA METAJITIMYECKOIO aloMUHUA. TepMoarHaMuKa 00-
pa3oBaHusl OMHAPHBIX COCAMHEHUI aTIOMUHMS U3 MPOCTHIX BELIECTB, BAXKHEHIINE XUMUYECKHE
CBOICTBa OMHAPHBIX COCTUHEHUN AIFOMUHHSL.

OKcubl ¥ THAPOKCUIBI ATIOMUHUS, pa3HOOOpa3ne uxX CTPOSHHsI, aMpOTEPHOCTb ITHX CO-
€AMHEHUH, PeaKIMK X B3aUMHOTO MPEBPALLCHUSI.

AxBakomruiekc kaTuoHa Al13+, 0COOEHHOCTH €ro CTpOEHUs M MOBEJACHUS B PacTBOPAX.
Conu anroMuHUS, UX KPUCTAUIOTUAPATHI, PACTBOPUMOCTh B BoJie M rujposnu3. KomriekcHbie
COCIMHEHUS AIOMUHUS, UX YCTOHUMBOCTH B BOJHBIX pacTBopax. bop u anromunuu B Onocucre-
Max.

17. Daementsl IVA-noarpynmnel. OCOOCHHOCTH XUMHUYECKUX CBS3EH YIIIepOa—yTIIepo/,
CBsI3el yriiepojia ¢ BOJAOPOJOM, a30TOM M KUCIOPOAOM U CBsI3eH KpEeMHUS C KUCI0poaoM. Brite-
KaIOIIMe M3 CBOMCTB CBA3CH pa3inyusl B MPHPOJIE OMONOIMMEPOB U CUIIMKATOB KaK BaYKHEHIINX
KJIACCOB MPUPOAHBIX COSAUHEHUHN YIIIepoJa U KPEMHHUS.

XUMHsI HEOPTaHMYECKUX COSIMHEHHUH Yriiepo/a: YIIEKUCIIOTO Ta3a M ero MPOU3BOIHBIX,
KOMIUIEKCHBIX coeIMHEeHUN ¢ C-IOHOPHBIMH JTUTaHIaMH.

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

3HaueHue COEJUHEHMI yriepojia B CelbCKOM Xo3dicTBe. Kpyrosoport yriepona B mpu-
pone. TorunBHas 3HEpreTyka, MOJIUMEPhl KaK TEXHUYECKUE MaTepuajbl ¢ HIMPOKUM CIEKTPOM
CBOWCTB. DKOJIOTHUECKUE ACTIEKTHI XMMUH YTIIEpO/a.

Xumusi OUHapHBIX coenuHeHU kpeMHus. OCOOCHHOCTH UX TEPMOJAMHAMUKH, UX peak-
UM C BOJAOW U KUCIOPOJIOM.

KpemHueseM, cUIMKaThl U aTIOMOCUIIMKATHI KaK MOYBOOOpasyroie munepaibl. OcobeH-
HOCTH CTPOEHHs BOAOHAOYXAIOMINX, CIOCOOHBIX K HOHHOMY OOMEHY CHIIMKATOB THIIA MOHTMO-
pwutoHHUTa. VX 3HaUeHHe 11 TUI0I0POIUs TTOYB.

HaponHo-x03s1iicTBeHHOE TPUMEHEHUE CHITMKATOB U APYTUX COCAMHEHUIN KPEMHHSL.

OcoOeHHOCTH XUMHM T'€pMaHusi, 0JIoBa U CBUHIA. [IpuMeHeHne 3THX 3J€MEHTOB U MX
COCIMHEHUH. DKOJIOrnyecKast OITaCHOCTh COSIMHEHHUH CBUHIIA.

18. DuemenTsl VA-noarpynnbl. OcOOEHHOCTH XMMHUYECKHX CBsI3€i a30Ta ¢ BOJOPOJIOM,
YIIEpOAOM M KHUCIOpoAOM, a (ocdopa ¢ kuciaopoaoM. PaznuuHas npupoja BaKHBIX KJIacCOB
COEZIMHEHUH 3TUX HJIEMEHTOB.

TepmoarHaMuveckass HEYCTOWYMBOCTH OOJBIIMHCTBA XMMUYECKUX COSIMHEHHI a30Ta, ee
HNPUYMHBI U IPOSIBIEHUE B XUMHUHU U TIPUPOJIE.

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

OcobeHHocTH a30Ta Kak OMoreHHoro snemMenTa. Cneunduka XMMHUYECKUX CBSI3E€H a30Ta B
6uomorexynax. Baxknble a3oTconepkamime 6MOMOJIEKYIbl, UX 3HAaU€HUE B JESATEILHOCTH PacTH-
TEJBHBIX ¥ JKUBOTHBIX KIIETOK.

3HayeHue a30Ta Kak 3jeMeHTa nutanus. Kpyropopor a3ora B mpupoje. A30THbIe ya00-
PEHHs, SKOJOTHYECKHE ACTIEKThI HX TIPUMEHEHUSI.

OcoOeHHOCTH TepPMOJIUHAMUYECKON YCTOWYMBOCTH Pa3IMUYHBIX coeluHeHHH (ocdopa B
3eMHBIX YCIIOBHSX. VIX IPUYMHBI U POSIBIICHHUS B XUMUH U TTPUPOJIE.

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

OcobGennoctu docdopa kak OroreHHOro snneMenTta. Crenuduka NoBeIeHUS U 3HAUCHUE
coenuHeHUH ocdopa B Onocucremax. Baxxkasie Onomosiekysl, coaepxamiue hochop.

3nauenue gocdopa kak anemenTa nuranus. Kpyrosopot docdopa B npupoze.
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19. Duaementsl VIA-moarpynnbl. CriocoOHOCTH KHCIOpOAa 0Opa3oBHIBAThH IMPOYHBIE
CBSI3U C YyIJIepoaoM, kpemHueM, dochopoM, cepoir. MHOTOOOpa3ne U M3MEHYMBOCTh CBOMCTB
CBSA3€H KMCIIOPO/A C YIVIEPOJIOM U BOAOPOJIOM.

MonekynsipHbIi KHUCIOPOA KaK OKHCIUTeNb. TepMonnHaMuyeckasi yCTOMUYMBOCTh U pac-
IPOCTPAHEHHOCTh KUCIOPOIHBIX COeAMHEHUI. OKCUIbI, KUCIOPOAHBIE KUCIOTHI, aM(poTepHbIe
COCIMHEHUS, OCHOBAHUS, COJHM KHCIOPOJHBIX KHUCIOT KaK Ba)KHEHIIME KiIacChl COEAMHEHUU.
Pasznoo6pasue ux crpoenus. [lepokcua Bogopoaa u Apyrue nepoKCubl.

MonekynsipHblii kuciopoa B 6uosHepreTrke. Ponb (QpyHKIMOHANBHBIX KHCIOPOICOAEP-
JKAIIUX TPYII B OMOMOJIEKYIaX. JKOJIOTHIeCcKasi poiib KUCIOPO/Ia U 030HA aTMOC(EPEHI.

Oco0eHHOCTH XMMHUYECKUX CBsi3el cepbl. [IpouyHOCTh CBsA3€Hl cephl ¢ KUCIOPOIOM U BO-
JIOPOJIOM.

TepmonuHaMuyeckasi yCTOMYUBOCTh OMHAPHBIX COEIMHEHUMN Cepbl, UX PEAKIUH THAPO-
mu3a. CoeIMHEHUs Cephl C BOJOPOAOM U KuciaopoaoMm. CepHast kuciota, cyibdarsl. CepHUCTHIN
ra3, CepHUCTas KUCJIOTa, cylbdursl. CepoBOIOPOA U MOIUCYTb(AHBI.

Cepa xak OMOreHHBIN 3reMeHT. [Ipumenenue cynb(}aTtoB U APYrUX COCAUHEHUH CEphI B
CEJIbCKOM XO3SICTBE. DKOJIOTUYECKasi OMaCHOCTh CEPHUCTOrO Ta3a.

20. Duementsl VIIA-noarpynmnel. 3JI€KTPOHHOE CTPOCHHE aTOMOB TaJIOTEHOB U 3aKO-
HOMEpPHOCTH M3MEHEHHs CBOMCTB raJIor€HOB B MOJTPYIIIIE.

[Tpupona oOpazyeMbIX rajoreHaMu XUMHUYECKUX CBs3eld. CTENeHN OKUCIIEHUS TaJOreHOB
B coequHeHUsX. [[pHunHbl OTCYTCTBUS B IPUPOJIE KOBAICHTHBIX COCTUHEHHH rajoreHoB.

OcobeHHOCTH CBsI3€i, TEPMOJUHAMUKHA U CTPOSHHS KOBAJICHTHBIX COCAMHEHHH (hTopa.
CucremaTika KOBaJICHTHBIX coeluHeHU Gropa. @TOpoBOoaOpO, GTOPOBOAOPOIHAS (TLIIABUKO-
Basl) KUCJIOTA.

OcoOeHHOCTH CBA3EH, TEPMOJUHAMUKN U CTPOEHHS KOBAJICHTHBIX COCIMHEHUI XJopa B
CpaBHEHHUU C coequHEeHUAMH (ropa. XJIOPOBOIOPOM, XJIOPOBOAOpOaHAs (comsiHas) kuciora. Co-
€MHEHHUS C TIOJIOKUTEIbHBIMU CTETICHAMU OKUCIICHUS XJIOpa, UX XMMHYECKHUE CBOICTBA.

OcobeHHOCTH XJI0pa Kak OMOTEeHHOT0 AlieMeHTa. Pojb Xj10pa B KJIETKE, €r0 KPyroBOPOT B
pUpOJie, MPUMEHEHUE ero COeAMHEHUH B celbCKOM Xo3siicTBe. DTOp Kak OMOIOrHYeckr HeoO-
XOJIUMBIH 3JIEMEHT U KaK 3JIEMEHT-3arpsI3HUTEIb OKPYKAIOIIEH CpeIbl.

21. Daementsl VIIIA-moarpynmel. D1eKTPOHHOE CTPOCHUE aTOMOB OJIATOPOJIHBIX ra-
30B M OCOOCHHOCTH UX XUMHYECKUX U Pu3ndeckux cBoMCTB. CoeTMHEHUs 0J1aropoIHbIX ra30B.

22. IlepexoaHble MeTa/UIbl. 3aBUCHUMOCTb CBOWCTB IEPEXOJHBIX METAJUIOB OT DJIEK-
TPOHHBIX CTPYKTYp S-, p-, d- u f-momypoBHeii atToMoB. OCOOCHHOCTH aTOMHBIX XapaKTEPUCTUK -
u f-MeranioB, oTaMyaroNnie UX OT S-METAJIIOB.

®dusnueckrue CBOMCTBA MEPEXOAHBIX METAJUIOB M MPUYUHBI UX pazHooOpazus. OOmue
XuMH4YecKkue ocobeHHocTH d-meTamnoB. PazHooOpasue cTerneHell OKHUCICHHUs, YCTONYUBBIX TPH
OOBIUHBIX ycinoBUAX. COEAMHEHMSI C BBHICIIMMHU M HU3LUIMMH CTEHEHSIMH OKUCIIEHUS. DIIEKTPOXH-
MUYECKHE CUCTEMBI U3 METAJUIOB U UX COCTUHEHUIA.

Beicime oxcuipl 30-MeTalioB M MX MPOHM3BOIHBIC: KHCIOTHI, TMOJMKUCIOTHI, COJH.
CX0ZICTBO C COETMHEHUSIMU P-3JIEMEHTOB.

CoemuHeHHUs, CoAepKaIiie aToMbl 30-MeTa/llIOB B HU3MIMX CTEMEHIX OKucieHus (+1, +2,
+3); OKCcHIBI, TUIPOKCH/BI, aKBAKOMILJIEKCHl. X OKMCIMTENbHO-BOCCTAHOBUTENIbHASI YCTONYH-
BOCTh, CTPOCHHE W KHHETUYECKHE XapaKTEPUCTUKH B CBS3M CO CTPOCHHEM BaJCHTHBIX d-
MOlypOBHEN KaTHOHOB.

KoMmriekcHbie coeIMHeHNUS JIBYX M TPEX3apsaHbIX KaTnoHOB 3d-MeTamioB. X ycroituu-
BOCTb B BOAHBIX PaCTBOPAax U pa3iNuus B YCTOMUMBOCTH, CBSI3aHHBIE C 3apsI0M KaTUOHA U MPH-
POJION KOMITJIEKCOOOpa3yromiero Juranaa. KoMriekcsl ¢ aMMHOKHCIIOTaMU.

Oco0eHHOCTH XUMHHU BaKHEUIINX OMOTEHHBIX (-MeTayuloB: BaHAIUs, XpOMa, MapraHiia,
Kenesa, KoOanpTa, HUKENs, MeIU, IIUHKa, MoiaubOaeHa. VX BakHellne cCOeIMHEHMS: OKCHIBL,
KHCIIOTBI, TUJIPOKCH/IBI, COJIM, aKBAaKOMIUIEKCHI U Ap. CTpOEHHE M XMMHUYECKUE CBOMCTBA BaXK-
HENIINX OMOT€HHBIX COeNUHEHNN d-MeTalJIOB.
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23. JlanTtanouasl M akTHHOMABI. OcobeHHOCTH UX cTpoeHHs. OCHOBHBIE OCOOCHHOCTH

XUMHUYECKUXU (U3NYECKUX CBONCTB.

5. O6pa3zoBare/ibHbIE TEXHOJIOTHH

Bun yueOHOI paboTh O06pa3oBaTeIIbHBIC TEXHOJIOTHH
) — SHeKTpoerHe MaTepHUaIIbI, UCIIOJIB30BaHUE MYJIbTUMEIUNHBIX CPEJICTB, Pa3-
JTATOYHBINA MaTepHral
BeInonHeHE OMBITOB, 00CYKICHHE M aHAITU3 MX PE3yIbTAaTOB, HAMCAHNE
JlabopartopHblie pabOTEHI YpaBHEHUH peakIvii, TECTUPOBAHKE, BHITIOJHEHUE IPYIOBBIX ayAUTOPHBIX

3alaHui, UHIUBUIYaIbHbIC TOKIAIbI

CamocTosTenpHas pa60Ta

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

6. OueHo4yHble cpeacTBA TUCHUIIMHBI (MOXYJIs1)
6.1 IIacnopT GoHIA2 OLEHOYHBIX CPEIACTB MO IMCHUIIMHE

Ko OlLIeHOYHOE CPEJCTBO
No KonTponupyemsie pa3memns! (TeMbI) A . = pel
KOHTPOJIHPYEMOK
H/H JUCHUITIINHBI HANMMCHOBAHUC KOJI-BO
KOMIIETEHIINH
TectoBLIE 3amanys 20

1 OCHOBHBIE IOHATHS U 3aKOHBI XMMHH.

VK-2, OIIK-2, TIK-7

Temsl pedepatoB
Bompocsl a4 sx3ameHa
Komn.-opuenT. 3aanue

2 | PactBOpHI.

VK-2, OTIK-2, TIK-7

TecroBble 3ananus
Tewmsl pedeparon
Bompocs! a4 sx3ameHa
Komn.-opuenT. 3aanue

3 | PacTBOpBI 2IEKTPOIUTOB.

YK-2, OIIK-2, T1K-7

TecroBele 3anaHus
Tewmsl pedeparon
Bomnpocs! 1iist 3x3amMeHa
Komn.-opueHT. 3aanue

4 |I'maponus comneit.

YK-2, OIIK-2, IIK-7

TecroBble 3ananus
Tewmsl pedeparon
Bornpocs! i1 sx3ameHa

5 | KoMIulekcHBIE COeIUHEHNUS.

VK-2, OTIK-2, TIK-7

TecroBele 3ananus
Tewmsl pedeparon
Bomnpocs! 1iist 3x3amMena
Komn.-opuenT. 3aanue

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKknuuu.

VK-2, OTIK-2, TIK-7

TecroBele 3ananus
Tewmsl pedeparon
Bomnpocs! quist sx3aMeHa
Komi.-opueHT. 3aanue

7 | Xumnyeckas KUHETHKA.

VK-2, OTIK-2, TIK-7

TecToBble 3a1aHus
Tewmsl pedeparoB
Bormpocs! a1 sx3ameHa
Kom1.-opueHT. 3ananue

8 | Xumuueckoe paBHOBECHE.

VK-2, OTIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparoB
Bormpocs! a1 sx3ameHa
Komi.-opueHT. 3ananue

OCHOBBI XUMHYECKOI TEpMOJUHAMU-
KH.

YK-2, OIIK-2, TIK-7

TecroBble 3aganus
Tewmsl pedeparon
Bormpocs! aiis sx3ameHa
Komm.-opueHT. 3aganue

Phr~wBlrrodrrobrorondBrrodvRorRRroNBlRroo Bk ow
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10

Crtpoenue atoma.

YK-2, OIIK-2, TIK-7

TecTtoBEIE 3amaHus
Temsr pedepaTor
Bonpocs! 151 3x3ameHa
Komn.-opuent. 3ananue

11

[Teprnoandeckasi cucTeMa JIeMEHTOB
.. MeHnneneena.

YK-2, OIIK-2, TIK-7

TecrtoBbie 3agaHuA
Temsr pedepaToB
Bonpocs! 151 3x3ameHa
Komn.-opuenT. 3ananue

12

XUMHYECKas CBS3b.

YK-2, OIIK-2, TIK-7

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

13

Xumus anemeHToB. Bonopoa.

YK-2, OIIK-2, TIK-7

Tecrosele 3ananus
Tems1 pedepaToB
Bormpocs! aiis sx3amena
Komn.-opuenT. 3ananue

14

OnemeHTsl [A-oATpyHIIBL

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bormpocs! aiis sx3ameHa
Komn.-opuenT. 3aianue

15

Onementsl || A- moarpyrmiesr.

YK-2, OIIK-2, TIK-7

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

16

Onements! | A-ioarpymmst.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Temsl pedepaToB
Bormpocs! a1 sx3ameHa
Komm.-opueHT. 3ananue

17

Onementsl [VA-noarpynns.

YK-2, OIIK-2, IIK-7

TecToBble 3a1aHUs
Temsl pedeparoB
Bormpocs! a1 sx3ameHa
Komn.-opueHT. 3a1anue

18

OnemeHnTsl VA-TIOATPYIIIHI.

YK-2, OIIK-2, T1K-7

TecToBbIe 3a1aHUS
Temsl pedeparoB
Bormpocs! 11t 9K3ameHa

19

Onementsl VIA-nnoarpynns.

YK-2, OIIK-2, IIK-7

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

20

Onementsl VIIA-noarpynmnst.

YK-2, OIIK-2, IIK-7

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

21

Onementsl VIIIA -nmoarpynmnsl.

YK-2, OIIK-2, TIK-7

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

22

ITepexoHbie METAIIBI.

VK-2, OTIK-2, TIK-7

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

23

HaHTaHOI/I}IBI 1 aKTUHOUBI.

VK-2, OTIK-2, TIK-7

TecToBble 3a1aHus
Tewmsl peeparon
Bomnpocs! qiis sx3aMeHa
Komr.-opueHT. 3ananue

PONWRNONNERPNNPRPWORNPRORENNNNOARNDNNNRNNNRENRORNAORNORRPRAORGRroERrRGO
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6.2 IlepeyeHb BOMPOCOB JIsl IK3aMEHa

1. OcHOBHBIE NOHATHA M 3aK0oHBI XxuMuu. YK-2, OIIK-2, TTK-7

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

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

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

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

6.Tumbl cunpHBIX AmekTpoauToBYK-2, OINK-2, TTK-7

7. I'mpparanust MOHOB. DHeprus ruapatanuu. [leppuuHas 1 BTOpUYHAst THApAaTHBIE 000-
nouku. Kpucrammorunparer. YK-2, OIIK-2, TTK-7

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

9. Tumsl cnabbIX MEKTPOIUTOB. KOHCTAHTHI M CTEMEHU AUCCOLMAIMH CIIA0BIX AJIEKTPO-
autoB. YK-2, OIIK-2, TIK-7

10. Boga kak cnaOplif 351eKTpoauT. BogopoaHblil 1 THIPOKCUIIBHBIN IIOKa3aTen pacTBO-
poB. CriocoObI u3mMepenus BogopoaHoro mokasarens. YK-2, OIIK-2, [TK-7

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

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

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

14. Tunbl rUAPOIU3a, KOHCTAHTHI U CTeNeHH ruipoiusa coieit. YK-2, OIIK-2, I[TK-7

15. KoMmIiekcHble COeAMHEHHs: COCTaB U CTPOECHUE KOMILUIEKCHBIX coennHeHui. Koop-
nuHaloHHas teopus Bepuepa. YK-2, OIIK-2, TIK-7

16. Xumuueckas CBsA3b B KOMIUIEKCHBIX CO€MHEHUSX. Teopus KOOpAUHAIIMOHHON XUMHU-
YECKOM CBSI3U: METOJ] BAJICHTHBIX CBsI3€H, Teopus Kpuctauinueckoro mois. YK-2, OIIK-2, ITK-7

17. Iuccouunanus u yCTOMUYMBOCTh KOMILTEKCHBIX coequHenuit. YK-2, OIIK-2, TTIK-7

18. HomeHnknaTypa koMmiuiekcHbIX coenunenuit. YK-2, OIIK-2, TTK-7

19. 3HaueHne KOMIUIEKCHBIX COEUHEHUH. XI0popHiLI, TeMUH, GEpPMEHTHI - IPUPOTHBIE
KoMInIekcHbIe coequHenns. YK-2, OIIK-2, IIK-7

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

21. OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE (AJIEKTPOJIHBIE) MOTEHIIMAIBL. 3aBUCUMOCTh T0-
TEHIMajga OT aKTUBHOCTEH MOTEHLMANI-ONpeeNomuX BemecTB. YpaBHenue Hepuera. YK-2,
OIIK-2, TIK-7

22.  OmnpeneneHue  HampaBleHUsT W TJIyOMHBI  TPOTEKAHUS  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMU C MOMOIIBIO OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MOTEHIMAJIOB.
YK-2, OIIK-2, TIK-7

23. Kuneruka xumuueckux peakuuil. [lonstue o ckopoctn xumuueckoil peakiuu. Mc-
TUHHAs (MTHOBEHHAas) ckopocTh peakuuu. YK-2, OITK-2, TTK-7

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

25. 3aKOH JIEHCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XMMMUYECKON KMHETHUKU ULl DJIEMEH-
tapHoi ctanuu. Koncranra ckopoctu peakuuu. YK-2, OIIK-2, ITK-7

26. Katanu3 u QepmeHThl. MeTOABI PEryIMpOBaHUs CKOPOCTH XUMHUYECKOW PEaKIHH.
YK-2, OIIK-2, TIK-7

27. XuMHUYECKOE paBHOBECHE KaK pe3yJbTaT caMOINPOU3BOJIBHOTO MPOTEKaHUs oOpaTH-
Moit peakiuu. [Iporonutrueckoe paBHoBecue. YK-2, OITK-2, T1IK-7

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

29. CmMenieHre paBHOBECHS IPU W3MEHEHUH KOHIEHTpAlLWU, TEMIIEpaTyphl U JAaBJICHUS.
[Mpuamun/leatense. YK-2, OIIK-2, [TK-7

30. OcHoBbl xumMuyeckoi TepmoanHamuku. YK-2, OIIK-2, T1IK-7

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

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

33. Ctpoenue aroma. YK-2, OIIK-2, TIK-7
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34. OcHOBHbIE NPUHLMIBI KBAHTOBOM TEOPHHM CTPOEHUS BEILIECTBA: MPEJCTABICHUS O
KOPITyCKYJISIPHO-BOJTHOBOM JIyallU3M€ SIBJIEHUH MHUKPOMHUpA, MPHUHLUIE HEONPEAeIEHHOCTH,
ypaBuenunu Llpenunrepa, BoaHOBOM (hyHKIMH, aTOMHOM opOuTanu. YK-2, OIIK-2, TTK-7

35. KBaHTOBBIE UMCIa: TIaBHOE, OPOUTAIBHOE, MATHUTHOE U CIIMHOBOE. DHEPreTHUECKUEe
ypoBHU U nnogyposHu atoma. YK-2, OIIK-2, TIK-7

36. IIpuHUMIIBI 3allOJIHEHHs JIEKTPOHHBIX OpOMTanell aToMa B OCHOBHOM COCTOSIHUU:
npunuun [laynu, npaBuno Xyuna. YK-2, OIIK-2, [IK-7

37. Ilepnonuueckas cucrema 3nementoB [I.1. Menaeneesa. YK-2, OIIK-2, IT1K-7

38. CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHLIMAJ MOHU3ALUH, CPOACTBO K 3JIEKTPOHY, dJIEK-
TPOOTPHUIIATENBHOCTD, paanychl Ban-nep-Baansca). YK-2, OIIK-2, I1K-7

39. O0mue XMMUYECKHE CBOMCTBA 3JIEMEHTOB M NEPUOAMUYECKUN XapaKTep UX HU3MEHeE-
Hus. YK-2, OIIK-2, TIK-7

40. Peakiuonnas cnocodHocts Beniects. YK-2, OIIK-2, TTIK-7

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

42. MeToJ1 BaJIGHTHBIX CBS3€i U OCOOCHHOCTH HCIIOJIb3YEMOM B HEM BOJIHOBOW (DYHKIINH,
c- u n-cBs3u. YK-2, OIIK-2, I[IK-7

43. Tunel THOpUAM3aIMA ATOMHBIX OopOHTaneid u reomerpus moiekyn. YK-2, OIIK-2,
[1K-7

44. MeTo MOJICKYJISIPHBIX OpOUTaICH. 1 OCOOCHHOCTH HCIIOIB3yeMON B HEM BOJHOBOMU
dbyukun. YK-2, OIIK-2, TIK-7

45. CtpoeHnue BelecTsa B KOHAEHCHpoBaHHOM coctosaun. YK-2, OIIK-2, [TK-7

46. Xumus >neMeHTOBrpymnn nepuoanyeckoit cucrtemsl. YK-2, OIK-2, ITK-7

47. Bomopon.CBoeoOpaszue CTpOeHHUs aToMa BOAOPOAa, (DU3MYECKHX M XUMHUYECKHX
cBOMCTB 3TOrO A1eMenTa. YK-2, OIIK-2, ITIK-7

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

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

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

51. XuMudeckne CBOMCTBA IIEIIOYHBIX MEeTAIUIOB. [1]ei0uHble MeTaiuibl KaK BOCCTAaHOBH-
tenu. VX crnocoOHOCTh 00pa30BbIBaTh OMHAPHBIE COEIMHEHMS IyTEM CHHTE3a U3 MPOCTHIX Be-
mectB. YK-2, OIIK-2, ITK-7

52. DnemenTtsl [IA-noarpynnst. YK-2, OIIK-2, TIK-7

53. ®u3nyeckue U XMMUYECKHE CBOMCTBA MeTalsinyeckoro oepuius. bunapasie coenu-
HEHMs, oOpa3zyeMble OepuIuIneM, UX CTPOCHHME M XUMHUYecKue cBoicTBa. OKCUA, THAPOKCUT U
axBakomiuiekc [Be(OH2)4]2+, ux amdorepHocTh. KomiekcHbie coequaenus oepuums. YK-2,
OIIK-2, TIK-7

54. ®usnueckue U XMMUYECKUE CBOMCTBA MarHus M KajiblMsl, UX BOCCTAHOBUTEIbHBIE
cBoiicTBa. TepMonuHamMMka 0Opa30BaHUS OMHAPHBIX COECJUHEHUH MarHus U KaJbLUs MyTeM
cuHTe3a nu3 aneMenToB. YK-2, OIIK-2, ITK-7

55. Mg2+ u Ca2+ B xuBoii kinerke. Ponp Maraus B xmopodusie. KaTHoHbl Maraus u
KaJbIus B (PEPMEHTATUBHBIX PEAKIHIX, UX PEryasaTuBHbIe ponu B kieTke. YK-2, OIIK-2, ITK-7

56. Dnementsl IHIA-noarpynmsr. YK-2, OIIK-2, TTK-7

57. OTnuuue 3MEeKTPOHHOTO CTPOEHHUS aTOMOB OOpa M aJlOMUHUS OT CTPOCHHS APYTrUX
3JIEMEHTOB NOATpynbl. [Ipeobiaganne KOBaIGHTHOTO XapaKTepa CBsi3eil B coelMHEHUsIX Oopa U
JIBOMCTBEHHBIN MOHHO-KOBaJIEHTHBIN XapakTep cBs3eit amomunusd. YK-2, OIIK-2, TTK-7

58. ®usnyeckrue U XMMHYECKHE CBOMCTBA »lieMeHTHOro 6opa. TepmoauHaMuka o0pas3o-
BaHUsl OMHApHBIX cOoeMHEHUI O0opa, UX CTPOECHHE U XMMHUYecKue cBoicTBa. Kucimopoansie co-
eAMHEeHUs 0opa: OKCHJI, OOpHAs KHCIIOTa, MOTUKUCIOTHI Oopa, ux comu. YK-2, OIIK-2, TTK-7

59. ®dusudueckye U XUMHYECKHE CBOMCTBA METAIIMYECKOT0 aaTroMUHUSA. OKCUIOBI U TH/I-
POKCHIBI AJTIOMHHHUSA, pa3HOOOpa3ue UX CTPOEHUs, aM(POTEpHOCTh ITHUX COEIMHEHHH, peakiuu
ux B3aumHoro npespamenus. YK-2, OIIK-2, ITK-7

60. Dnementsl [VA-noarpynmnel. YK-2, OIIK-2, ITK-7
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61. OcoOCHHOCTH XMMHYECKUX CBS3EH YIIIEpOJ—yTJIepoll, CBA3EH yriepoja ¢ BOIOPO-
JIOM, a30TOM U KHCJIOPOJIOM M CBsi3eil KpeMHus ¢ kuciopoaom. YK-2, OIIK-2, ITK-7

62. X¥MHs HEOPraHUYECKUX COEIMHEHUN YIiIepoJa: YIJIEKUCIIOro ra3a U ero npou3Bo-
HBIX, KOMIUIEKCHBIX coenHeHnit ¢ C-nonopupiMu urangamu. Y K-2, OIIK-2, TTK-7

63. Xumust OMHApHBIX coeNuHEHNH KpeMHusi. OCOOCHHOCTH MX TEPMOAMHAMHKH, UX pe-
akmuu ¢ Bojou u kuciaopoaom. YK-2, OINK-2, ITK-7

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

65. OcoOeHHOCTH XUMUY TepMaHus, 0J0Ba U CBUHLA. [I[pruMeHeHune 3TUX 3JIEMEHTOB U UX
coeIMHEHMI. DKOJIOrnuecKas OonacHOCTh coenuHenuii ceunna. YK-2, OIIK-2, ITIK-7

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

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

68. Xumus MOJEKYJISIpHOrO a30Ta, aMMHMaKa U €ro MPOU3BOAHBIX, OKCUJOB a30Ta, a30T-
HOM KHUCJIOTBI U €€ cojiei. 3HaueHHe a30Ta Kak »jaeMeHTa nutanus. YK-2, OIIK-2, T1K-7

69. Xumus oprodocdopHoii Kucnotsl u ee coineil. KongencupoBanusie GpochopHbIe KHc-
10Tel ¥ uXx conu. YK-2, OIIK-2, I1K-7

70. Ocobennoctu gochopa kak OnoreHHoro eMenTa. Crienudrka MOBEACHUS W 3HAYC-
Hue coequHeHui pocdopa B 6uocucremax. Baxkubie 6momonexynsl, coaepxamiue hocdop. 3Ha-
yenue pochopa xak snemenrta nuranus. Kpyrosopot docdopa B npupozge. YK-2, OIIK-2, I1K-7

71. TexHOJIOTMYECKH KOHTPOJIb COOTBETCTBHS KauecTBa MPOU3BOJIMMON MPOAYKIUH U
yciyr ycraHoBiieHHbIM HopMam Y K-2, OITK-2, ITK-7.

72. Dnementsl VIA-noarpymmbsl MonekynsapHbIA KUCIOPOA KaK OKUCIUTENh. TepMoau-
HaMHYECKasi YCTOWYMBOCTh M PACIPOCTPAHEHHOCTh KUCIOPOAHbIX coeaumnenuii. YK-2, OIIK-2,
[TK-7

73. OKcupl, KUCIOPOTHBIE KUCIIOTHI, aM(OTEPHbIE COSINHEHHSI, OCHOBAHHMS, COJH KHC-
JIOPOJIHBIX KUCIIOT KaK BaKHEHUIIINE KJIacChl coeTMHeHni. PazHooOpasue ux crpoenus. [Tepokcun
Boziopoaa u apyrue nepokcuasl. YK-2, OIIK-2, TTIK-7

74. MonekynsapHbIid KUCIOPOJ B OuodHepreTuke. Ponb QyHKIIMOHAIBHBIX KHUCIOPOJICO-
JIepKaIUX TPYII B OMOMOJIEKYJIax. DKOJIOTrHYecKas pojib KUCIopoaa u 030Ha armochepnr. YK-
2, OIIK-2, TIK-7

75. CoenuHeHus cepbl ¢ BOJIOPOAOM U KuciopogoMm. CepHasi kuciora, cynbdatel. Cep-
HUCTBIN Ta3, cepHUCTas KUCIOTa, cyabputsl. CepoBonopoa u nonucynbpansl. YK-2, OIIK-2,
[TK-7

76. Cepa xak OMoreHHbIi 1eMeHT. [IpuMenenne cynb(haToB U APYTUX COSAMHEHUN Cepbl
B CEJILCKOM XO35MCTBE. DKOJIOTrHYeCcKas OmacHOCTh cepHuctoro raza. YK-2, OIIK-2, TTIK-7

77. IlpaBuna TeXHUKU OE30MACHOCTH, MPOU3BOACTBEHHON CaHUTApWH, MOKapHOU Oe3-
OTMACHOCTH M OXPaHbl TPYa; U3MEPEHHS M OLICHUBAHUS MMapaMeTPOB MPOU3BOJACTBEHHOTO MUK-
pPOKJIMMATa, YPOBHsI 3aIbLJICHHOCTH W 3ara30BaHHOCTH, IIyMa, U BHOpAIMH, OCBEIIEHHOCTH pa-
o6ounx mectYK-2, OIIK-2, TTIK-7.

78. Dnementsl VIIA-noarpyrbel. OcCOOEHHOCTH CBS3€H, TEPMOJUHAMUKU U CTPOCHUS KO-
BaJICHTHBIX coeMnHEeHU (ropa. CucTeMaTHKa KOBAaJIEHTHBIX coeMnHEeHH (ropa. dTOpoBOI0-
pox, ¢ropoBogopoaHas (miaaBukoas) kuciora. YK-2, OIIK-2, TTK-7

79. OcoOeHHOCTH CBS3EH, TEPMOJMHAMUKA U CTPOSHHSI KOBAJCHTHBIX COSTMHEHNUHN XJIopa
B CpPaBHEHUHU C COeIUMHEHUsMHU (Propa. XJIOpPOBOAOPOI, XJIOPOBOAOPOAHAS (CONsSHAs) KHCIOTA.
CoenrHEHNUs C MOJ0XKUTENBHBIMU CTENEHIMU OKHCIICHUS XJI0Opa, UX XUMHUYeCcKue cBoiicTBa. YK-
2, OIIK-2, TIK-7

80. OcobeHHocTH XJI0pa Kak OMOreHHOro 3jeMeHTa. Pojb Xjiopa B KIIeTKe, ero KpyroBo-
pPOT B MPHUPOJE, MPUMEHEHUE €r0 COSANHEHUI B CETLCKOM X03s1icTBe. DTOp Kak OMOIOTHYECKH

HEOOXOIUMBIN 3JIEMEHT M KaK AJIEMEHT-3arpsa3HUTeNb okpyxkatouleit cpensl. YK-2, OIIK-2, I1K-
7
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81. Iouck, xpanenue, 0OpabOTKa M aHANNU3 UH(OPMAIMU U3 PA3IMYHBIX UCTOUHUKOB H
0a3 JTaHHBIX C HCIOJB30BaHWEM HH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTHM.
I1K-24.

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

83. DiIeKTpOHHOE CTPOCHUE ATOMOB OJIAarOpPOJIHBIX Ta30B U OCOOCHHOCTH X XUMHUUYECKHUX
u puzmdeckux cBocTB. CoequHeHus Oaropoansix razo. YK-2, OIIK-2, TIK-7.

84. Tlepexoaubie MeTaITbl. OU3NYECKUE CBOMCTBA MEPEXOTHBIX METAINIOB M IIPUIHHBI UX
pasHooOpazus. O6mme xumMudeckre ocodennoctu d-meramios. YK-2, OIIK-2, ITK-7

85. MeTomka IpOBEICHHS MCCIICIOBAHMS U aHATN3a Pe3yIbTaTOB dKCIIEpUMEHTOB. YK-
2, OIIK-2, IIK-7.

86. Boiciiue okcuibl 3d-METaUIOB U UX MPOU3BOJHBIC: KUCIOTHI, OJIMKUCIOTHI, COJIH.
CxoacTBO ¢ coequHeHussMu p-dneMmenToB. YK-2, OIIK-2, ITK-7

87. OcOOCHHOCTH XMMHUHM Ba)KHEHIINX OMOTeHHBIX O-METaJUIOB: BaHA/AWs, XpOMa, Map-
raHIia, Jkejesa, KoOanbTa, HUKEIA, MEIH, IIMHKA, MOJIOIeHa. VX BaKHEHIINEe COCIUHCHUS: OK-
CHUJIbI, KUCJIOTBI, TUAPOKCH/IBI, COJIU, akBaKoMIUIeKchl u jip. YK-2, OIIK-2, I[TK-7

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

89. Jlantanouael u akTuHOMIBI. OcobOenHocTH ux crpoenus. YK-2, OIIK-2, I[TK-7

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

6.3. llIka;1a OLIECHOYHBIX CPEACTB

YpoBHU OCBOEHUS Kpurepuu oueHuBanus OLeHOoYHbIE CpencTBa
KOMITCTCHITHH (kK011-BO OAIIITIOR)

3HaeT

- TIOJIHO TEOPETUYECKUN MaTepuall, KOTOPbI yMeeT
COOTHECTH C BO3MOXHOCTSIMHM NPAKTUYECKOTO MpH-
MEHEHUS;

OCHOBBI CAMOOPTaHU3aIMU U CaMO00OPa30BaHUS;
METOJUKY NPOBEICHUS HCCIE0BaHNs U aHAIIU3 pe-
3yJbTaTOB 3KCIIEPUMEHTOB.

yMmeer

- OCYILECTBIISATh TEXHOJOTUYECKUNA KOHTPOJIb COOT-
BETCTBUS Ka4eCTBA MPOU3BOIUMON MPOAYKIIUU U
YCIIYT yCTaHOBIIEHHBIM HOpMaM

- IPOBOJIMTH MCCIICJOBAHUS 110 33JaHHOW METOIUKE
Y aHAJIM3UPOBATh PE3yJIbTAThl SKCIIEPUMEHTOB

TecToBbIe 3agaHUs
- WHTETPUPOBATh 3HAHHUSA W3 Pa3HBIX Pa3felioB, CO-

(31-40 6amnos)

ITponBuHYTHII €/IMHSS TIOSICHEHNE U 000CHOBaHUE
POABHHYT A ’ Pedepar (9-10 6amios)
(75-100 6anoB) - BBITOJHATH MPAKTUKO-OPUEHTUPOBAHHBIE U CUTYya-
Bomnpocs! k 3k3ameny,
«OTIIUYHO» LMOHHBIE 33/1aHUs, peliaTh TUIIOBBIE U Mpodeccuo-

KOMIL.-OPUCHTHD. 3aJlaHUA

HaJIbHO-HAIIPaBJICHHLIC 3a/1a4H, (35 50 6aJ'IJ'IOB)

- ObICTpO M 0€30MNOOYHO MPOUILTIOCTPUPOBATH OT-
BET COOCTBEHHBIMHU NPHUMEPAMH,

- BECTH IPEAMETHYIO IUCKYCCHIO;

BJIaJeeT

- MpaBWJaM{ TEXHUKH O€30IacHOCTH, MPOU3BOJI-
CTBEHHOW CaHHUTapHH, MOXKapHOH O€30MacHOCTH U
OXpaHbI TpyJda, UBMCPCHHA U OLICHUBAHUA IMapaMeET-
POB NPOU3BOACTBEHHOI'0O MHKPOKJIMMATa, YPOBHA
3aMbUICHHOCTH M 3ara30BaHHOCTH, IIyma, U BUOpa-
O1H, OCBCIICHHOCTH pa60‘-II/IX MECT

- TEPMUHOJIOTHEH U3 PA3IMYHBIX Pa3eIIoB Kypca,

- cnoco0aMM MBICIUTENIFHON EATeNbHOCTH (aHAHU-
30M, CHHTE30M, CPABHEHUEM, 0000ILEHHUEM U T.11.),
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- ApryMEHTHUPOBAHHON, TPAMOTHOM, YETKOHN peyblo.

ba3zoserit
(50-74 6amma)
«XOPOIIO»

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

- OCHOBBI CaMOOPTaHU3aIlNN U CaMO0Opa30BaHIS;

- METOAWKY IPOBEICHHs WCCIEIOBAHUSI M aHalu3
Pe3yIbTaTOB SKCICPUMEHTOB

yMmeeT

- COeIMHSATH 3HAHMS U3 Pa3HBIX Pa3/IeNioB Kypca,

- HaXOJWTh MPABIIbHBIC TPUMEPHI U3 TIPAKTUKH,

- pemaTh TUIOBLIC 33]1a4H;

BJIajeeT

- TpaBWIAMH TEXHHUKH O€30MMacHOCTH, IMPOU3BOJ-
CTBCHHOW CaHUTapHH, MOXKapHOH O€30MacHOCTH U
OXpaHsbl TPYa;

- TEPMHHOJIOTHEH W3 pa3jMdYHBIX Pa3JeNioB Kypca,
NIpY HEBEPHOM YIOTPEOJICHUH CaM HCIIPABISIET He-
TOYHOCTH,

- BCEM COJIepXXaHHEM, BHUIUT B3aUMOCBS3H, MOXKET
MPOBECTH aHaIW3 M T.J., HO HE BCETAa JelaeT 3TO
CaMOCTOSITETILHO, O€3 MMOMOIIH MPEToAaBaTes,

- CI0Cc00aMH MBICTUTEIBPHON MeATENHHOCTH (aHATH-
30M, CHHTE30M, CpaBHEHHEM, 00O0OIIeHNEM | T.]11.);

- ApryMEHTHUPOBAHHOW, TPaMOTHOM, YETKOH PEUblo.

TecToBBIC 3aMaHN

(21-30 6ammoB)

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

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

3HaeT
MTOBEPXHOCTHO

- TEOPETHUYECKUIl M NPaKTHYECKUN MaTepuain, HO
JIOITYCKAET OIIMOKH;

- OCHOBBI CaMOOPTaHU3aIli! H CaMO0Opa30BaHMS;

- METOAMKY IPOBEICHUs WCCIEAOBAHUSI M aHAIU3
pe3yIbTaTOB SKCIIEPUMEHTOB

yMeeT

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

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

BJaaeeT

- HEJIOCTaTOYHO MPABUIIAMU TEXHHUKH 0€30MaCcHOCTH,
MIPOU3BOJICTBEHHON CaHUTApUH, MOXKApPHOU Oe3omac-
HOCTH U OXpaHBI TPYJa; U3MEPEHUS M OICHUBAHUS
MapaMeTpoB MPOU3BOJCTBEHHOTO MHUKPOKIMMATA,
YpOBHS 3alBUIGHHOCTH W 3ara30BaHHOCTH, IIyMa, U
BHOpAaIH, OCBEIIEHHOCTH Pa00YUX MECT

- HEJOCTAaTOYHO CIocOo0aMH MBICIIMTENILHOW Jes-
TEIBHOCTH  aHaJU30M, CHHTE30M, CpaBHEHHUEM,
00001ICHIEM | T.11.);

- cmaboit apryMeHTaIle, JJOTUKON TP MTOCTPOSHUN
OTBETA.

TecToBble 3a1aHuA

(11-20 6amnos)

Pedepar (5-6 6a10B)
Bomnpocs! k 3k3ameny,
KOMIL.-OpPUEHTHD. 3aJaHUs
(19-23 6amna)

Huzkuit
(momoporoBeIit)
(KOMITETCHITHS
He chopmupoBaHa)
(menee 35 6amioB)
«HEYJIOBJIETBOPH-
TEITLHOY»

He 3HaeT

- TEOPETUYECKUI U IPAKTUYECKUNA MaTepuall,

- CyIIHOCTHOM 4acTH Kypca;

He ymMeeT

- 0e3 CyIIEeCTBEHHBIX ONIMOOK BBICTpaMBaTh OTBET,
BBITIOTHATH 3a/IaHUE,

- BBINOJHSTh NPAKTUKO-OPUEHTUPOBAHHBIE U CUTya-

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

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

- WUTIOCTPUPOBATh OTBET MPUMEPAMH;

He BJIaJieeT

- TpaBWIAMH TEXHHUKH OE30MacHOCTH, IPOU3BOJ-
CTBCHHOH CaHHWTapHH, IOKapHOW OE30MacCHOCTH H
OXpaHbl TPyJIa; U3MEPEHUS U OIICHUBAHUS MapaMeT-
POB TIPOM3BOJICTBEHHOTO MHKpPOKIMUMATa, YPOBHS
3albUIEHHOCTH ¥ 3ara30BaHHOCTH, IIyMa, W BUOpa-
IIUH, OCBEIICHHOCTH Pa0OYHX MECT

- TEpPMUHOJIOTHEN Kypca,

- CII0c00aMH MBICTUTEIHPHON NeATETHHOCTH (aHATH-
30M, CHHTE30M, CpaBHCHHEM, 000OIICHUEM H T.1.);

- TPAMOTHOM, YE€TKON PEYBIO.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE O0ecnedeHne JUCHUILTUHbI
(monyJs) «Heopranuueckasi XuMusi»

7.1 YueOHas 1utepatypa

1. YMKI no gucnumiune «Heopranuueckas xumusi» aBtop Tapacoa C.B., Muuy-
puHck, 2023

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

3. Heopranwdeckast xumus B 24. Yacte2. XuMHsI 3IEMEHTOB 5-U3]T., TI€P. U JIOT. YICOHUK
Uit akajgemuyeckoro Oakanaspuata. /KuszeB J[.A., Cmapeirun C.H.- [DnexkTponHsIil pecypc].-
M.:  [Opaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

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

7.2 MeTonnyeckne yKa3aHus N0 OCBOEHUI0 TUCHUTLINHBI

1. MMandpurto B.®., Tapacosa C.B., Ky3nenosa P.B., lllenkoBuukoBa H.B. Meroauue-
CKOE€ PYKOBOJICTBO K CAMOCTOSITENIbHOM padote mo xumun. Paszgen «Heopranudeckast xumus /
B.®. IManduros, C.B. Tapacosa, P.B. Ky3uenora, H.B. [llenxoBaukosa, 2023.

2. [MTandutos B.®., Tapacosa C.B., Ky3nenosa P.B., lllenkoBaukoBa H.B., MeTonuye-
CKO€ PYKOBOJICTBO K JaOOPATOPHBIM 3aHATHSM M CaMOCTOSITEIbHON paboTe MO XUMHH JUIsl CTY-
JIeHTOB arpoHoMuueckux By30B / B.®. ITandpuros, C.B. Tapacosa, P.B. Ky3nenosa, H.B. Illexn-
KOBHHKOBA, 2023.

3. Mangputos B.®., Tapacosa C. B., Ky3nenosa P.B., Illenkosaukoa H.B. Meronuue-
CKHME YKa3aHUs IO BBIITOJIHEHUIO TECTOBOTO KOHTPOJS 3HAaHWW no aucuuruHe «Heopranuue-
ckas xumus» / B.®. [Tanguros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. [llenkoBHukoBa, 2023.

7.3 UudopmannoHnbie U HU(PPOBLIE TEXHOJIOTHH
(mporpaMmmHoe o0ecnieueHne, COBpeMeHHbIe MpodeccuoHaIbLHbIE 0a3bl
JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI)

VYuebHas aucuuIuiiHa (MOAYJIb) MpelycMaTpUBaeT OCBOEHHE WH(POPMALIMOHHBIX U LU }-
POBBIX TeXHOJIOTUW. Peanu3anus nu@poBbIX TEXHOIOTHH B 00pa30BaTEIbHOM MIPOCTPAHCTBE SIB-
JIACTCA OI(HOI71 U3 BaKHEHUIITHNX ueneﬁ 06pa30BaHI/I}I, ;[aromeﬁ BO3MOXHOCTb Pa3BHUBATb KOHKY-
PEHTOCIIOCOOHBIE KauecTBa O0yUYaOIMXCsl KaK OyAyIIUX BBICOKOKBATU(UIIMPOBAHHBIX CIelHa-
JIUCTOB.
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https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors

[{udpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3((EKTUBHOTO PEIICHUS
3a1a4 Ipo(ecCHOHATBHOTO, COIMATBHOTO, JINYHOCTHOTO XapaKTepa ¢ NCIOIb30BaHUEM Pa3Iny-
HBIX BHJIOB KOMMYHUKAIIMOHHBIX TEXHOJOTUH. OcBOCHHE IHM(PPOBBHIX TEXHOJIOTHI B pamKax
JAHHOW JMCIMIUIMHBI (MOMYJS) OPUEHTHUPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJICKAIIUM
00pa3oM moJy4arhb JOCTYII, YIIPABIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLICHUBAThH U CO3/1aBaTh
UH(OPMAIHIO ¢ TOMOIIBIO NHU(POBBIX YCTPOICTB U CETEBBIX TexHOsornid. @opmupoBanue nud-
pPOBOIl KOMIIETEHTHOCTH MpeAroiaraeT padoTy C JaHHBIMHU, BIAJCHHE WHCTPYMEHTAMHU IS
KOMMYHUKAIHH.

7.3.1 DJIeKTPOHHO-0UOJINOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazaunue yciuyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas snekTpoHHass OMOIMOTEKA)

2. DnekTpoHHO-OMONMOTeuHast cucteMa u3narenbcTBa «Jlamb» (https://e.lanbook.ru/)
(ToroBOp Ha OKa3zaHUE YCIYr MO MPEAOCTABICHHUIO JTOCTYyNa K 3JIEKTPOHHBIM m3aanusm OO0
«M3natensctBo Jlanby ot 03.04.2023 No 1)

3. DiaexkTpoHHO-OMOIHOTEUHass cucTeMa wm3aatenbcTBa «Jlanb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT MO MPEIOCTABICHHUIO JOCTYIMa K 3JIEKTpOHHBIM u3nanusm OO0
«M3natensctBO Jlaub» oT 06.04.2023 No 2)

4. baza maHHbIX AMeKTpoHHBIX MHPOopManoHHBIX pecypcoB @T'BHY ITHCXb (norosop
1o 00EeCTIEYeHHIO JJOCTYIA K 3JEKTPOHHBIM nHpopMannoHHbIM pecypcam OI'BHY [THCXEB ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY LHHHCXB) ot 07.04.2023 Ne 6/n)

5. DnekrtpoHHO-OMOnmoredHass cuctema  «AgriLib»  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoMHUTEIBHOE COTJIAIICHHE Ha MPeaoCTaBacHue nocTymna oT 13.04.2023
Ne 6/n x JInnensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DiekTpoHHast OubMoTeyHas cucreMa «HanmoHanbHbI TUPPOBON pecypc «PyKoHT»:
Komnekmun «ba3oBsiit MmaccuB» U «Kooc-c. Cenbckoe xo3siiictBo» (https://rucont.ru/) (morosop
Ha OKa3zaHue yCIyT 10 npeaocTasieHuio gocryna ot 04.04.2023 Ne 2702/6n122)

7. 000 «3nexrponnoe n3aarensctBo FOPAUT (https://urait.ru/) (1oroBop Ha okasaHue
YCIIYT 10 MPEAOCTaBICHUIO T0CTyMa K 00pa3oBaTenbHOl matdpopme OO0 «DneKTpoHHOE H3/1a-
tenbcrBo FOPAWITY ot 06.04.2023 Ne 6)

8. DnekrpoHHO-OMOIMOTeUHas cuctema «Bepranckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE UCIOJIb30BaHue MTpoun3BeneHuii oT 26.03.2020 Ne 14/20/25)

9. baza nmannbix HOB «HarmonanbHas snekrpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o nmoaximrodeHuu Kk HOb u npegocrasnennn nocrtymna k oobextam HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. CornameHue o COTpyIHUYECTBE MO OKa3aHHIO OMOIMOTEUHO-MH(POPMAIIMOHHBIX U
COLMOKYJIBTYPHBIX YCIIYT TIOJIh30BATENISIM YHUBEPCUTETA U3 YMCIIa HHBAJIUIOB 10 3PEHUIO, Clla-
OOBHU/ISIINX, HHBAIUIOB JPYIUX KAaTErOPUH C OTPaHUYCHHBIM TOCTYIIOM K MH(OpMAIIWH, JIHII,
UMEIOUINX TPYAHOCTU ¢ ureHueM IutockonedatHoro tekcta TOI'BYK «TamOoBckas obnacTHast
yHUBepcalbHas Hay4Has OuOimmoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
mieHue o cotpyaaudectse oT 16.09.2021 Ne 6/n)

7.3.2 NUudgopManiuOHHbIE CTIPABOYHBbIE CHCTEMbI
1. CnpaBounas npaBoBas cuctema Koncynprantlintoc (1oroBop mocTaBKu U COMPOBOXK-
nenus sxk3eMIusipoB cucteM Koncynerantlmroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (moroBop Ha yciy-
I'M TI0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpemenHble npodeccuoHaIbHbIE 0a3bl JaHHBIX
1. ba3a naHHBIX HOpMaTHUBHO-TIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHOM Mpo-
rpamMmbl «Pocmetony (moroBop ot 11.07.2022 Ne 530/2022)
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https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

2. ba3za nannbix Hayunoii anextponnoii oubnuorexku eLIBRARY.RU — poccuiickuii nH-
(bopMaMOHHO-aHATUTUYECKUH TTOPTaT B 00JIACTH HAYKH, TEXHOJOTHH, METUIIMHBI U 00pa30oBa-
Hus - https://elibrary.ru/

3. ITopran oTkphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
FOCYIapCTBEHHOW CTATHCTUKH -

4. OrtxkpoiTeie naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata

7.3.4 JIu1leH3M0HHOE M CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe
obecreyeHre, B TOM YHCJIe 0TE€4eCTBEHHOI0 MMPOU3BOACTBA

Ccpuika Ha
HoctynHocTh Enunslit peectp PexBuzuthl
No|  Hammenosamue PazpaboTunk I10 (JTMIIeH3UOHHOE, POCCHHCKHMX MOJTBEPIKIAIOILETO
- (npaBooOIagaTeNs) CBOOO/IHO IporpamMm JIOKyMEHTa
pacnpoctpansiemoe) | 111 O9BM u BJ (mpu HanU4IMK)
(Ipu HaTM4IUK)
Junensus
Microsoft Microsoft ot 04.06.2015
1 | Windows, Corporation JIunensnonnoe - Ne 65291651
Office Professional CPOK JICHCTBHSI:
OeccpodHo
AHTUBHpYCHOE CyOnuIeH3HOHHBIH
) . JIOTOBOP
ngorp AMMHO® AO «Jlaboparopus h_ttpls '//reeSt/r'dl ¢ 000 «Codrexe»
2 ODCCIICHICHHC . Kacnepckoro» JInen3nonHoe gital.gov.ru/ree ot 06.07.2022 Ne 6/H,
Kaspersky Endpoint (Poccus) str/366574/?sph CDOK 1ol )
Security ast GusHe- rase_id=415165 POX JICHCTBILL:
ca c22.11.2022
no 22.11.2023
MoitO¢uc Cran- . . Kontpakt
JIapTHBI - 00O «Hosrie 3:::;5 g;ér\?erit;rg(; ¢ OO0 «Pyb6uxon»
3 OducHsIif makeT oOayHbIe Juuerswonmoe | str /3(')1 63.1 Psph ot 24.04.2019
JUTst paboTHI C J10- TEXHOJIOTHI rase i d=26§8 44 Ne0364100000819000012
KyMEHTaMH ¥ [0Y- (Poccus) 4 CPOK JeicTBHS:
Toii (myoffice.ru) OeccpodHo
IIporpammuas cu-
crema i 00uapy- JInueH3noHHbIN 10roBO
JKCHHS TEKCTOBBIX https://reestr.di p
3aMMCTBOBaHHI B gital.gov.ru/ree ¢ AO «Anmumnaruary
4 | yueOHBIX U HAYY- AO «Antumiaruary Jlunensuonnoe | str/303350/?sph ot 17'04'20%3 Ne 6§27’
HBIX paboTax «AH- (Poccus) rase_id=269818 P OIK 7')106;1?01321;2'
turaruat BY3» 6 ¢ 16' 04 2024
(https://docs.antipla 1o 16.0%
giaus.ru)
Acrobat Reader - CBOGOHO - -
5 | mpocMmoTp 10KYy- Adobe Systems
wenros PDF, DjVU pacmpocTtpaHseMmoe
Foxit Reader - mpo- CBOGOHO - -
6 | cMOTp JOKYMEHTOB Foxit Corporation
pacmpocTtpaHsieMoe

PDF, DjVU

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»
1. CDTOwiki: 6a3a 3Hanuii no nudposoii Tpanchopmariu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npasoBas cucrema «[’APAHT».

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

4. WWW.rg.ru — caiit Poccuiickoii ra3eTsi.

5. baza nanHbpIx MH(OpMAIMOHHON cucTeMbl «EauMHOE OKHO JOCTyma K 0O0pa3oBaTelb-

HBIM pecypcam» http://window.edu.ru

6. DnekTpoHHO-0MOIMOTEeYHAsA cucTeMa u3aarenbeTa «Jlanpy http://e.Janbook.com.
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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/

7. HarmonanbHelii nudpoBoii pecypc «PyKkoHT» - MexkoTpacieBas 3JeKTpoHHast Ondnmo-
Teka Ha 0a3ze TexHonoruu Konrekcrym http://www. rucont.

8. DnexTponHas OubIMoTeuHas cucreMa Poccuiickoro rocyapcTBEHHOTO arpapHoro 3a-
OYHOT'0 YHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 llupoBbie MHCTPYMEHTHI, MIPUMeHsiEMbIe B 00pa30BaTeJILHOM Ipolecce
. LMS-mnarpopma Moodle

. Bupryansnas gocka Mupo: miro.com

. Bupryansnast nocka SBoard https://sboard.online

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

. Obnaunsie cepBucsl: Anaexc./luck, O6mako Mail.ru

. Cepsucel onpocoB: Suaexc @opmer, MyQuiz

. CepBucel Bujeocsi3u: Suaekc Teaemoct, Webinar.ru

CepBHC COBMECTHOW pabOTBl HaA MpoeKTamMu s HeOompmux rpymm  Trello
http://www.trello.com

ONOUTAWN R

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

Buner yaeOHO# paboTh, BEIMONHAEMbIE | DopMUpyeMbie

Ne HudpoBble TeXHOTOTHH JIbL A p T PMHPY NIK
C IPpUMCHCHUCM ]_[I/I(prBOI/I TEXHOJIOI'nnu KOMIICTCHIIN
Jlexunn

1. | OGnayHbIC TEXHOJIOTHU . [K-7 NIK-2
CamocTosiTenpHas pabora

2. | bonpimme nanHbIe CamocTosiTenpHas pabora I1K-7 NJIK-2

8. MarepuajibHO-TEXHUYECKOE O0ecnevyeHne I CIUTTUHBI (MOILYJIA)

VYueOHas ayauTopus Ul IPOBEACHUS 3aHATHIA JIEKIIHOHHOTO THMA (T. MHUYypUHCK, yiI.
WnTepHannonansHas, oM Ne 101, 2/32):

1. UnTepaktuBHas nocka (uHB. Ne 2101040205)

2. Cuctemnsrii komruiekT: npoueccop Intel Original LGA 1150, Bertunstop Deepcool
THETA 21, marepunckas mara ASUS H81M-K<S-1150 iH, namsate DDR3 4 Gd, xecTkuii
muck 500 Gb, xkopniyc MAXcase H4403, 6ok nuranus Aerocool 350W (unB. Ne 21013400740)

3. [IpoekropViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D

VYuebHas ayIuTOpus Ui IPOBEICHH 3aHATUI CEeMUHAPCKOT0 TUIA, 1a00paTOPHBIX 3a-
HSTHIA; TPYIIIOBBIX U MHIUBUAYATBHBIX KOHCYIBTALUH, TEKYIIETO KOHTPOJISL M IIPOMEKYTOYHOM
arrecraruu (r. MuaypuHck, yi. UaTepaaimonansHast, 1om Nel01, 2/10)

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

. Bakyymusiit Hacoc PB-1,5 (uaB. Ne1101044763);

. Becol ananmutndeckue BJI®D-200 (1101044658);

. Becbr BJIK-500 (uaB. No1101044652);

. Komnpeccopnas memOpana (uaB. Nel111044707);

. PH-metp (unB. Ne1101044694);

. Cnexrpodoromerp LIIT-195 (uuB. Ne1101044704; 1101044706);
. Cron 2-x Tym60BbI# (MHB. Noe1101044719);

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

10. ®otoanexrpokonopumerp (nHB. Nel101044665);
11. Xomoxunpauk Lehel (uuB. Nel1101044785);

12. Hentpudyra nadopatopnas (naB. Ne1101044721);
13. Lentpudyra T-23 (uuB. Ne1101044738);

14. lIxad cymmnpnsbiii JITT-32/3 (naB. Ne1101044758);
15. DOnextpomkad cymuabHbli (MHB. Ne1101044748).

(e BN o) RNV, I SR VS I \O]
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VYueOHas ayTuTOpHs I CaMOCTOSITEIbHOU paboThI (r. MuuypuHck, yi. IHTepHaImo-
HajbHas, 7om Ne 101, 3/2390)

1. Jocka knaccHas (nuB. Ne 2101063508)

2. Kaimo3u (uuB. Ne 2101062717)

3. XKamro3u (uHB. Ne 2101062716)

4. Kommnbrotep Celeron E3500, mar. mnara ASUS, onep.mamsats 2048Mb, MoHuTOp
19"AOC (unB.Ne 2101045283, 2101045284, 2101045285)

5. Kommnerorep Pentium-4 (naB.Ne 2101042569)

6. Mono6iiok iIRU308 21.5 HD13 3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ knaBuatypa, Mbiiib (1HB. Ne 21013400521,
21013400520)

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

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

9. Dkpan Ha mratuse (uHB.Ne 1101047182)
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Pabouas mporpamma naucuIuinHel (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 OpraHu3alysi OOLIECTBEHHOIO MUTaHMs, YTBEPXKIEHHOIO MPUKa30M 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. Ky3nemnosa P.B.

T

Penien3enT: 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 3aceJaHUM y4eOHO-MeTOoaW4YecKor komuccuu CommanbHO-
neaarorundeckoro nHerutyra Muaypunckoro I'AY, nporokos Ne 8 or 12 anpens 2021 r.
[Tporpamma yrBepkineHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
No 8 ot 22 ampens 2021 1.

[Tporpamma nepepaboTaHa 1 J0MoIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu GI'OC BO.
[TporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapbl 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 Pemenrem Y4eOHO-METOANMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOII
Ne 8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa 1 J0noidHEHa B cooTBeTcTBUHU ¢ TpeboBaHusmMu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceiaHnuu Kadeapbl OMOIOTHMH U XUMUH, TpoToKos Ne 8 ot 04 amn-
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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