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1. lean ocBOeHNS TUCIUILINHBI (MOIYJIs1)

OCHOBHBIMU TIEJIIMU OCBOCHMSI TUCHUIUIMHBI (Moayisi)«Heopranuueckass XuMUs» sSBIIS-
IOTCSI:

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

- cofieficTBUE (HOPMHUPOBAHUIO U PA3BUTHIO Y 00ydaromuxcsi 0OUIeKyIbTYypPHBIX, Mpodec-
CHOHAJIBHBIX KOMIIETCHIIUH, MTO3BOJIAIONINX UM B JaJbHEUIIEM OCYIIECTBIIATH MPOQPEeCcCHOHATb-
HYIO JeSTeIbHOCTh MOCPEACTBOM OCBOCHHSI TEOPETHYECKHX M AKCIEPUMEHTAJIbHBIX OCHOB XU-
MUH.

3anaunaucuuIUInebl (Moays )«Heoprannueckas Xumust:

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

- OBJIQJICHHE HEOOXOAUMBIMH TEOPETUYECKUMHU U MPAKTUUYECKHUMH 3HAHUSMH IO BOIIPO-
caM COCTaBa M CTPOCHHS MOJIEKYJ BELIECTB C JAJIbHEUIIMM HCIOJIb30BaHUEM MX B IpOIECCEe
npoecCHOHANBHOM NESTENIbHOCTH U B COOTBETCTBUU C MPO(PECCUOHANBHBIM CTaHaPTOM.

[Ipu ocBOCHMHU NAHHON AMCHMIUIMHBI YYUTHIBAIOTCS TPYJAOBBIE (DYHKIIMH CIIEATYIOIIETrO-
npodeccuonanbHoro crangapra:22.005 Crnenuanuct no TEXHOJIOTHH MPOIYKIUU U OpraHu3aluu
oOmiecTBeHHOTro uTaHus (yTB. mpukazoM Munrtpyna Poccun ot 15.06.2020. Ne329h)

2. MecTO IMCHUIUINHBI B CTPYKTYpPe 00pa30oBaTeibHOM MPOrpaMMbl

CornacHo y4eOHOMY IuTaHy MO HampaieHHI0 ToAroToBku 19.03.04Texnomorusi mpo-
JOYKLIWU U OpraHu3aluu oOIIeCTBEHHOIO MUTaHUs JUCHMITINHA (Moayb) «Heopranuueckas xu-
MUsI» OTHOCUTCS K 00s3arenbHoi yactu bioka 1. «luctuminnel (Monynu)» b1.0.11.

JUis OCBOGHHS JaHHOW JAHUCUUIUIMHBI HEOOXOJUMBI 3HAHUSA, YMEHMSCOIYTCTBYIOIIHUX
JUCIUIUINH «XuMUs», «Pusnkay, «MareMaTuka»y M03BOJIET 00YYarOIIMMCSI TIOHATh OCHOBBI
CTPOEHHUSI aTOMOB M MOJIEKYJ, OCHOBBI TEOPUU XMMUYECKOH CBSI3U B COECJUHEHUSAX Pa3HbIX TH-
II0B, OCHOBBI CTPOEHHSI BELLIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUH.

B nanbHeiimeM 3HaHUS, YMEHUS M HaBBIKM, C(POPMUPOBAaHHBIE B IpOLECCE M3YUEHHUS
JUCIUIIMHBI, UCTIONB3YIOTCS IIPU U3YYEHHUH CIEAYIOIUX AUCIUILINH: «bHOXUMIYECKHE OCHOBBI
TEXHOJIOTUM TPOAYKTOB OOIIECTBEHHOTO0 NHTAaHUS», «AHAIUTHYECKas XUMHS M (U3UKO-
XUMHUYECKHE METO/Ibl aHalu3a»,«Du3ndeckas 1 KOJUIOUAHAST XUMUS.

3. IlnanupyemMbie pe3yJibTaTbl 00yYeHHsI 10 JUCUMUILJIMHE, COOTHECEHHbIE C

IVIAHUPYEMBIMHU Pe3yJdbTATAMH 0CBOCHHS 00pa30BaTeJILHOM MPOrpaMMbl

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

VhpaBieHne KauecTBOM, OE€30MaCHOCTbIO M IPOCIEKUBAEMOCTBIO IPOU3BOACTBA IIPO-
JTYKLIUU OOIIECTBEHHOTO0 MUTAHUS MAaCCOBOTI'O M3TOTOBJICHUS M CHELMATM3UPOBAHHBIX MUIIEBBIX
npoayktoB (22.005 Crneunanuct 1Mo TEXHOJIOTHHM MPOIYKIUH U OpraHU3aluy OOIEeCTBEHHOTO
nutanus. T®. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

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

VY4er chlpbsi ¥ TOTOBOH MPOJYKLIMHU Ha 0a3e CTaHJAPTHBIX U CEPTU(PUKALMOHHBIX UCIIBI-
TaHUHN MPOU3BOJICTBA MPOAYKIIMU OOIIECTBEHHOTO MUTAaHHUSI MAaCCOBOTO M3TOTOBJICHMS U CIeIHa-
JU3UPOBAHHBIX MUIIEBHIX MPOJYKTOB B LIEISIX 00eCIeueHUs] COOTBETCTBUS HOPMATUBAM BBIXO/1a
TOTOBOM MPOJYKIIUU B COOTBETCTBUU C TEXHOJIOTMYECKUMU UHCTPYKIUSMU

OcBoenue aucuuIIuHbl (Moayns) «Heoprannyeckass XUMHUsD HaIllpaBIeHO HAa (GOPMHUPO-
BaHUE CIIEAYIOINX KOMIIETEHLINN:
YK-2 criocobeH onpenersiTh Kpyr 3ajad B paMKax MOCTaBJICHHOW IeJIM ¥ BBIOMPATH OII-
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TUMaJIbHBIE CIIOCOOBI UX PEUICHHUS, UCXOSI U3 ACUCTBYIONINX MPABOBBIX HOPM, UMEIOIIUXCS pe-
CYpCOB M OTPaHHUYCHUHN
OIIK-2 crioco0eH MpUMEHSTh OCHOBHBIC 3aKOHBI U METOIbI MCCIICIOBAHHI €CTECTBEHHBIX
HayK JUIs petieHus 3a1a4 npoeccuoHanbHON AeSITeTbHOCTH
[TK-7 cnocoOGeH MpOBOAUTH MCCIEAOBAHUS 110 3aIaHHON METOJUKE U 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- | OTIMYHO OIpese-

N/-1yk-2— Ompene-
JIET KpyT 3a/1a4 B
paMKax MOCTaBJICH-
HOW LIE€JIH, ONIPEACIIs-
€T CBSI3U MEXKy HU-
MU

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

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

JSIET KPYT 33724 B
paMKax IoCTaB-
JICHHOM 11€JIH,
OTIPEIETISICT CBSI3H
MEXITy HUMH

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

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

He npenanaraer cro-
COOBI petIeHus 1Mo-

CTABJICHHBIX 3a1a4 U

HC 3HACT OKHJgac-

YactuuHo npea-
raer crocooOsI pe-
LICHUS IOCTABJICH-
HBIX 33]1a4 U yJ0-

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

IIpennaraer Bce
BO3MOXHBIE CIIO-
COOBI petmeHMs
IIOCTAaBJICHHBIX

pe3yNbTaThl MbI€ pe3yJIbTaThl BJIETBOPUTEIHHO  |HM XOpOILIO 3HAECT  |3a/4a4 U OTJIUYHO
3HAET OXKUAAEMBIE |OKUAAEMbIE pe- 3HAET 0XKUIAaeMble
pe3yabTaThl 3YJIBTATHI Pe3yIbTaTHI
OIIK-2 He ucnons3yerecre- |YactuuHo ucnonb- |He B momHOM 00B- | B monaHom o6beme
W-lonk-»> — Vcmonb- | CTBEHHOHAYYHBIE3a- |3yETECTECTBEHHO- |E€Me UCIIOIb3yeTe- |HUCIOIb3yeTecTe-
3yeTeCTCCTBEHHOHA- |KOHBIIPUPELICHU- |HAyYHBIC3aKOHbI- |CTECTBEHHOHAY4- |CTBEHHOHAay4YHBIC-
YUHBIE3aKOHBINPU- | U343y MpUpelIeHnU3aay | HbIe3aKOHBIIIPU-  |3aKOHBIIIpUpeIie-
peleHuu3anay pelieHnn3agay HUM33/1a4
[K-7 He ymeer npoBo- VY noeneTBopu- Xopomo ymeer OTinyHO ymeer

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

JIUTH UCCIIENOBAHUS
110 3aJJaHHOI METO-
JUKE

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

MPOBOJIUTH UCCIIE-
JIOBaHM 110 3a/aH-
HOM METOJIUKE

MPOBOJUTH UCCIIE-
JIOBaHM4 T10 3aJaH-
HOU METOJIUKE

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

He criocobeHn ananu-

3UPOBATH Pe3yJibTa-
ThI DKCTIEPUMEHTOB

VY noBnerBopu-
TEJILHO CIIoco0eH
aHAJTM3UPOBAThH
pe3ybTaThI dKCIIe-
PHUMEHTOB

Xoporio criocobeH
aHaJIM3UPOBATh
pe3yJbTaThl 3KCIIe-
PHMEHTOB

OTau4HO CIIOCO-
OeH aHaTM3HUpO-
BaTh PE3yJIbTATHI
JKCIIEPUMEHTOB

B pe3ynbraTe 0cBOEHUS NUCUUIUIMHBI (MOAYIIS) 00ydaromuics JOMKEH:

3HATh:

- OCHOBBI CTPOEHHSI aTOMOB U MOJIEKYJI; OCHOBBI TEOPUU XUMHUUYECKOMN CBS3U B COEJIUHE-
HUSIX Pa3HbIX TUIOB; OCHOBBI CTPOEHHUS BEIIECTBA B KOHIAEHCHPOBAHHOM COCTOSIHUH; OCHOBBI
XUMHYECKON TEPMOJUHAMUKH;
- METOJBI ONUCAHUSA XUMUYECKUX PABHOBECHUN B PACTBOPAX JIEKTPOJIUTOB;
- TUIPOJIN3 COJIEN;0CHOBBI XUMUYECKOW KHHETHKY;
- XUMHUYECKHE CBOMCTBA 3JIEMEHTOB pa3iinuHbIX rpynn llepuommueckoin cucremsr J[.U.
MengeneeBa U MX COSAUHEHUM;
- OCHOBBI OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI;CTPOEHHUE U CBOKMCTBA KOMILJIEKC-

HBIX COCTMHCHHIM;




- OCHOBBI CaMOOPTaHMU3AIMH U CaMOOOPAa30BaHMs; METOIUKY TIPOBEACHUS UCCIICTOBAHUS
U aHaJIHU3 PE3yIbTATOB SKCIIEPHUMEHTOB.

Ymern:

- OCYIIECTBIIATH TIOUCK, XpPaHEHUE, 00pabOTKy M aHaIM3 UHPOPMALIMU U3 PA3JIMIHBIX HC-
TOYHUKOB U 0a3 JaHHBIX, MPEJCTABIATH €¢ B TpeOyemoM popmare ¢ ucrosib3oBanreM nHpopma-
IIUOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

- ONpPENENSITh MO CIPABOYHBIM JAHHBIM DHEPTETUYCCKUE XAPAKTEPUCTUKH U TCOMETPHIO
MOJICKYJI, TEPMOJMHAMUYECKHAE XapaKTEPUCTHKN XMMUYECKUX Peaklni, BelnduHbl pH 1 xapak-
TEPUCTUKH TUCCOIHALINH IIIEKTPOJIUTOB,

- IPOU3BO/IUTH PACYETHI KOHIICHTPAIIUH PACTBOPOB Pa3IMUHBIX COCTUHCHUMN;

- OCYIIECTBIISITh TEXHOJOTHYECKUI KOHTPOJb COOTBETCTBUS KadecTBa MPOM3BOAUMOMN
NPOAYKIIMH U YCIIYT YCTAaHOBJICHHBIM HOpMaM;

- TIPOBOJIUTH MCCIICIOBAHUS TI0 3aJIaHHON METOJMKE U aHATM3UPOBATH PE3yJIbTaThl IKC-
MIEPUMEHTOB.

Baaners:

- MpaBWJIaMH TEXHHKH O€30MacHOCTH, MPOM3BOJCTBEHHOW CAaHUTAPHH, MOXKAPHOU Oe3-
OIACHOCTH M OXPaHbI TPY/a; H3MEPCHUS U OIICHUBAHUS MAapaMETPOB IMPOU3BOJACTBEHHOTO MHK-
pPOKIIMMATa, YPOBHS 3allbJICHHOCTH W 3ara30BaHHOCTH, IIyMa, © BUOPAIlUU, 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 OO1ee
Paznensl, TeMbl AUCLUIIIMHBL vK-2 | OmK-2 | k-7 | ¥ommuecTso.
KOMIETEHIUH
Beenenne. OCHOBHBIC TIOHSITHS  3aKOHBI XUMHHU 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 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
OnemenTsl [A-noarpynnsl X X X 3
OnemenTs! ||A-nioarpynmnsl 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 TpyA0eMKOCTh TUCHUIUIHHBI 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 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
KouTposns 36 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 |BBenenne.OCHOBHBIE TOHITHS Y 3aKOHBI XUMHUHU 1 YK-2, OIIK-2, I[IK-7
2 |PactBopH 1 VYK-2, OIIK-2, IIK-7
3 | PacTBOpBI 21IEKTPOIUTOB 1 YK-2, OIlK-2, T1K-7
4 |T'upponus conei 1 VK-2, OIIK-2, I[IK-7
5 | KoMIuiekcHBIE COEAUHEHUS YK-2, OIIK-2, I[IK-7
6 | OKHCINTETFHO-BOCCTAHOBHUTEIHHBIE PEAKITHU 1 VYK-2, OIIK-2, IIK-7
7 | KuHeTnka XMMHUYeCKOW peakiuu 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 XuMUsI 3JIEMEHTOBIPYII TEPHOAMYESCKON CHCTEMBI. 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 | DnemenTs! || A-oarpymiet 1 YK-2, OIIK-2, TIK-7
17 | OnemenTs! IVA-noarpynmst 1 YK-2, OIIK-2, IIK-7
18 | DnemenTs! VA-noarpymniisl 1 1 YK-2, OIIK-2, IIK-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 |llepexojHpIE METaJIBI 1 VK-2, OIIK-2, TTIK-7
23 | JlJauTaHOMABI M AKTUHOUIBI 1 VYK-2, OIIK-2, IIK-7
UTOI'o 18 4




4.3 JlaGopaTopHble padoThI

O0beM B akaj.gacax

pa3]fena HaumenoBanune OuHasl | 3a04Has nabopatopHoe obopynoBanue | Dopmupyemsie
(Temb) 3aHATHUA ¢dopma ¢dopma Y MaTepHallbl KOMIIETEHLIUU
o0y4eHus | 00yyeHus
Texnuka 6e30macHo- YCTaHOBKa JJIsl ONpeAeIICHUS] MO-
CTH IIpU paboTe B JSIPHOW MacChl KBUBAJICHTA Me-
XUMUYECKO# Jabopa- Taja, COCTOsIIAs U3 OIOPETKH, VK-2, OTIK-2,

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

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

7 TBOPOB 3aJaHHOM 2 1 naHAp Ha 250MIT; apeoMeTp; YK-2, OIIK-2,
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 05 CTaJITTMYECKUM alleTaT aMMOHHST, 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 . 2 0,5

COJICH. IK-7
LITATHB C IPOOUPKAMH; 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 peno
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;
VisyueHie cBocTB 1H. pacTBOp CEPHOMU KHUCIIO-
FATIOTeHOB (HeMeTall- TBI,ITUIIETKH, HHIAUKATOpHAs Oyma-
11 | 508 VIIA- noarpyn- 4 05 ra, 2H. pactBopsl KCI, KBr, VK-2, OIIK-2,
' KJ,AgNO3, HNO3, xoH1. pacTBop [K-7
IIbl) M UX COE/IMHE-
i, aMMuaKa, cepHas KucioTa, OeH- 5
3011, paCTBOP KpaxMajJbHOT'O KJIei-
cTepa (CBEKENPUTOTOBICHHOTO),
XJIOpHas BoJIa, OpoMHas BOJA,
WoJTHAsl BOJIA




N3yueHne cBONCTB

LITATHB C TPOOHPKAMU; 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, NH40OH, me-

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

HeMeTaJuIoB VA- ) ’ ’ ’ VK-2, OIIK-2,

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

NOATPYIIBI U UX CO- . [K-7
. pacTBOp a30THOM KHUCIOTHI (ap-
eMHEHHH.
(opoBas yamieuka, CTEKISTHHAS
Majoy4ka, pacTBOp Au(eHUIaMUHA
B KOHII. CEPHOM KHCIIOTE, 2H. pac-
TBOpHI Qoctara, runpodocdara n
quruapodocdara HaTpust
HITATHB C TPOOUPKaMU, QUIILTPO-
. BaynbHas Oymara, BOPOHKA, pac-
Msysenue cpokcTs TBOp K aCZTCHﬂ’ aK’II“)I/IBI/I (’)f:aHHmﬁ
HemeTaios IVA- PP ’ P VK-2, OITK-2,
13 0,5 YTOJIb2H. PaCTBOPHI XJIOPUIOB
MOJTPYIIIBI U UX CO- [K-7
. KaJbLXs U Maruus, 1H. pacTBop
eIMHEHHH.
kapOOHaTa HaTPUsl ra300TBOAHAS
TpyOKa; COHPTOBKA
HITaTHB C TIPOOUPKaMH, KOHII. pac-
N3yuyeHue cBoiicTB TBOPBI COJIEH HATPUS, Kaus,

13 |Hemeramios IHA- 05 KOHII. COJITHAast KHCNOTa, crekisgd- | YK-2, OIIK-2,
MOATPYIIIBI U UX CO- ' Hasl najoykKa ¢ BIagsHHOM MpPOBO- IIK-7
€AMHEHHH. JIOKOH, CHMPTOBKA, aTFOMUHHEBAs

CTpYKKa
HITaTHB C IPOOUPKAMU, YHUBED-
caJlbHas MHAWKATOpHAs OyMaxka,
N 0,5H. pacTBOpPHI XJIOPUAOB Kallb-
VsyseHne CBOHCTB I_[,I/ISI Hp6a H;Iplﬂ al(;)T];Z[O THAPOK
metamios [1A- PIvl, T H- PACTBOP THAPOK™ | yie sy oriK-2,
14 0,5 cuja HaTpud, 1H. pacTBOpPHI Kap-
MOATPYIIIBI U UX CO- [K-7
N OoHara HaTpus, cyabdaTa JINTHS,
eIMHEHHH.
XJIOpU/Ia KJIBLMSL, XJIopuaa oapusi,
kapOoHaTa HaTpus, 1H. pacTBOP
COJISTHOM KHMCJIOTHI
LITATHB C MPOOMPKaMH, KOHLI. pac-
TBOpPBl COJIE HATpus, Kajus,
KOHII. COJISTHAsl KUCIIOTa, CTEKIISH-
. Has HajJoyka ¢ BIAsSHHOM MPOBO-
Wsyuerne cpoiics JIOKOH, CIUPTOBKA. 2H. PacTBOPHI
MeTauioB IA- ’ P L P YK-2, OIIK-2,
15 0,5 BHUHHOKHCIIOTO  HaTpus, TIeKca-
MOATPYIIIBL U UX CO- [K-7
N Hutpokooansrata(lll) HaTpws,
eIMHEHHH.
XJIOpHZIa HATpHsl, TeKCarnApPOKCO-
antumoHaTa (V) kanusalH. pacTBop
THJIPOKCHJIA HATPHsI, aJFOMHHUE-
Basi CTPY)KKa
Wzyuenue cBOHCTB LITATHB ¢ TPOOUPKaMH, 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 TIpakTu4ecKue 3aHSITUSHE IPETyCMOTPEHBI

4.5 CamocrosiTesibHAs padoTa 00y4aArOIIMXCH

OO0BeM akaI.4yacoB

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

Beenenne. OcCHOBHBIE TOHATHS
1 3aKOHBbI XUMHUHU

IToaroroBka mokiama

BrimonHeHne WHANBHTyaTbHBIX 3a1aHUH(TECTOB)

PactBOpHI

Hammucanwne pedepara

IToaroroBka nokiana

BrInonHeHre WHAMBHTYATBHBIX 3a/1aHUH (TECTOB)

PacTBOpBI 31€KTPOIUTOB

Hammucanne pedepara

IToaroroBka mokiama

BrInonHeHre WHAMBHTYATbHBIX 3a/1aHUH (TECTOB)

I'upponus coneit

Hanucanue pedepara

IToaroroBka mokiama

BrimonHeHne WHANBHTyaTbHBIX 3a/1aHUH (TECTOB)

KomMIiekcHbIe COeUHEHHUS

Hammucanwne pedepara

IToaroroBka nokiana

BrlimonHeHre MHIMBUTYJIBHBIX 3aaHIH (TECTOB)

OKHUCIHUTEIILHO-
BOCCTAaHOBUTEJIHHBIC PEAKITUU

Hanucanue pedepara

IToaroroBka qoxiana

BrinmonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB)

Kunernka xuMu4eckoi peakiuu

Hanucanue pedepara

IToaroroBka nokiana

BrlimoHeHIe MHIMBUTYAJIBHBIX 3aaHIH (TECTOB)

XuMudeckoe paBHOBECHC

Hanucanue pedepara

IToaroroska qoxiaga

BrinonHeHne WHANBHTyalbHBIX 3a/1aHUH (TECTOB)

OCHOBBI XUMHYECKOH TEPMO-
JUHAMHUKU

Hanmcanue pedepara

IToaroroBka qoxiana

Brimonnenue WHIANBUAYAJIbHBIX Ba):[aHI/Iﬁ (TeCTOB)

Crtpoenue atoma

Hanmcanue pedepara

IloaroroBka nokiana

Brimonnenue WHIANBUAYAJIbHBIX Ba):[aHI/Iﬁ (TeCTOB)

Ilepuoaunueckas cucrema sie-
meHToB JI.M1. Menpeneena

Hanucanue pedepara

IToaroroBka nokiana

BrImtotHeHIE MHIMBHUTYJTBHBIX 3aaHIH (TECTOB)

XuMudeckas CBs3b

Harmmmcanne pedepara

IToaroroBka qoknaga

Brimonnenue WHIANBUAYAJIbHBIX BaZ[aHI/Iﬁ (TeCTOB)

XUMHUS 3JIEMEHTOB TpynI NEepu-

Hanucanue 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[NWININ|WININIWININ|WININIWININIWININ|WININWIN(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-IOArpyIIbL IToaroroBka 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 nHAWBUTyalIbHBIX 3a1aHUH(TECTOB)

Hanucanue pedepara

NI I I N I R I N I I I I I DY I I LI I YL O] PR N O] PN S 1 CY PN S

[TepexoaHbie MeTaIIbI IToaroroBka qokiaaa

BrimonHerne WHANBHTyanbHBIX 3a1aHUH(TECTOB)

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

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

4.6 BbinoJIHeHHEe KOHTPOJIbHOM Pa00THIO0YYAIMMHUCH

3a04HOM () OpMBI 00yUeHHsI

Xumusi — GyHAaMEHTAIbHAS TUCHIUIUIMHA, Ha KOTOPOUW Oa3zupyercss u3ydeHHue Mocieny-
IOIIMX 001e00pa3oBaTeNbHbIX U CIEHUANBHBIX TUCHUILINH (610JI0THH, (HPU3HOJIOTHH, TEXHOJIO-
TUU TIPOU3BOJICTB H JIp.)

[Topsinok n3ydenus: aucuuIuinHbl «Heopranuyeckast XUMUs» 00y4arOUIMMUCS TUCTAHIH-
OHHOHN (POpMBI 00YUEHHSI CTPOUTCS IO CIEAYIOIIEMY TUIaHYy:

1. CamocTosTenbHOE M3yUeHHE MaTepuana 1o yyeOHUKaM M y4yeOHBIM IOCOOMSIM C HC-
M0JIb30BaHKUEM Y4eOHON MPOrpaMMBbl U CIIPAaBOYHOM JINTEPATYPHI;

2. BpinonHeHne KOHTPOJIbHBIX 3aJIaHUH COTIacHO MIM(PY U 3alUTa KOHTPOJIbHBIX padoT
(Tabmuia BApMAHTOB KOHTPOJBHBIX 3a/JaHHI IPUBECHA B KOHIIE METOIMYECKOTO YKa3aHus);

3. BrimonHeHue 1a00paToOpHOTO MPAKTHKyMa M TIOCEIICHUE JICKIIMA B MEPUOJ CECCHH,
OTYeT MO Ja0OpaTOPHBIM MPAKTUKYMaM (€CITH TaKOBOM 3HAYUTCS B YUEOHOM IIAHE);

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

KontponbsHyto paboTyoOyuaromuicss JOMKEH BBIIOJIHATH caMocTosTenbHo. Ecim Ha
KOHTPOJIbHYIO Pa0OoTy MoJyyeHa OTpHIaTeNbHasi pPELEeH3Us «He IOoIycKaeTcsi K colecenoBa-
HUI0», KOHTPOJIBHYIO JI0pabaThIBaIOT, C YUETOM 3aMEUYaHHUU pEleH3eHTa, B TOW K€ TeTpaau, U
BBICHUIAIOT HAa TOBTOPHOE PELIEH3UPOBAHUE.




Jlo 9K3aMeHa MM 3a4eTa 00yJaroIUHCIIPOXOIUT 3aUTy KOHTPOJIBHON paboThl y mpe-
nojaBate’sl, peLieH3UPOBABIIIEro €€, B IUYHOM Oecere.

PexomeHganuu 1o BHINOJHEHHI0 KOHTPOJILHON padoThI

[lepen BbIMONIHEHNEM KOHTPOJIBHON pabOThl HEOOXOIMMO U3YYUTh pabouyro MporpamMmmy
JTMCIUILINHBL «Heopranuueckass XMMuUs, TEOPETUIECKUI MaTepral B COOTBETCTBUH C COJepKa-
HUEM JUCIUILIMHBI [0 TPOrpaMMe, 10 y4eOHBIM MOCOOUSIM U PEKOMEHIAIMAM, 03HAKOMHTBCS C
pelIeHrueM THIIOBBIX 33734 [0 JaHHOW METOIUYECKOM pa3paboTke. Pemienus 3amau n oTBeT Ha
TEOPETUYECKHE BOIIPOCH JOJKHBI OBITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32 UCKIIOYEHUEM TEX
clly4aeB, KOT/Ia 110 CYIIECTBY BOIPOCA Takasi MOTHBUPOBKA He TpeOyeT, HanpuMep, KOraa Hy>KHO
COCTaBHUTb EKTPOHHYIO (hOpMyny aTOMa, HalMcaTh ypaBHEHHE peakuuu u T.1. Ilpu pemenun
3a/1a4 HY)XHO ITPUBOJIUTH BECh X0 PELICHUS U MAaTEMAaTHIECKOT0 IIPeoOpa30BaHMs.

[Tpu pemiennu 3a7a4 ¥ OTBETaX Ha BOIPOCHI KOHTPOJBHBIX 33/IaHUH CIeyeT UMETh B BH-
Iy cienyroniee:

1. Pemenne 3a1ay HE0OXOAUMO COMPOBOXKIATH MOSCHEHHEM. MaTeMaTHUeCKUe pacyeThl
00513aTeIBHO TOBOAUTH /10 KOHKPETHOT'O YHCIOBOTO OTBETa (HEOOXOAMMO BO3BOJIUTH B CTEIICHB,
U3BJICKaTh KOPHH, BBIYUCIATH JIOTapHU(MBI YUCET U MPOU3BOANUTH IPYTUe MAaTeMaTHYECKHUE OIle-
pamun).

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

3. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, MPOTEKAIONIME B BOAHBIX pPacTBOpaXx,
YPaBHUBAIOTCS MOHHO-3JIEKTPOHHBIM MeTOZOM. [Ipu cocTaBieHHH HMOHHO-3JEKTPOHHBIX CXEM
IPOLIECCOB BOCCTAHOBJICHUS M OKUCIICHUSI MaJIOPACTBOPUMBIE SJIEKTPOJIUTHI, CIa0bIE SIEKTPOIIU-
TBI CJIEAYET 3alHCcaTh B MOJICKYJISIpHOH popme, Kpome Toro, Haslo yuuTeiBaTh pH cpempt.

4.ITpu BBINONHEHHWU 33/IaHUN CIIEIYET IOJIb30BATHCS MPUBEACHHBIMUB PEKOMEHIAIMIX
CIPaBOYHBIMU TAOJIHMIIAMU TIO KOHCTAHTaM HOHHU3AIMH CIA0BIX JIEKTPOJIUTOB, MPOU3BEIACHUIM
PAacTBOPUMOCTH U KOHCTaHTaM HECTOMKOCTH KOMILJIEKCHBIX HOHOB.

5. OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI JOJDKHBI OBITh KPATKMMHU, HO MCUYEPIIBIBAIOIINMHU U
COIIPOBOXKIATbCSA TEOPETUYECKUMU OOOCHOBaHMSMH, (OPMYJIAMU U YPaBHEHUSIMU XMMUYECKHX
peaxmwmii. [Ipu oTBeTEe Ha TEOPETHUECKUE BOMIPOCH! HE CIIEIYET MEPEHUChIBATh TEKCT YUeOHUKA.

6. KoHnTposibHBIe pabOTHI BBHIIOIHSIIOTCSA B TETPASIX, 3a4TEHHbIE paOOThI MPeICTaBIAIOT-
Cs CTyJIEHTaMH1 Ha dK3aMeHe.

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

4.7Conep:kanue pa3iesioB JUCHUILIMHBI

1. BBenenne.OcHOBHbIE MOHATHS M 3aKOHBI XMMHHM.MECTO XUMUU B LIEIOM U HEOpra-
HUYECKOW XMMHH B YAaCTHOCTU CPEIM €CTECTBEHHOHAYUYHBIX NUCLUUIUIMH. CTEXHMOMETPUUYECKUE
MHJAEKCHI U K03(pPuumenTsl. Monb, MosipHas Macca, XMMUUYECKUN SKBUBAJICHT, (DaKTOp SKBUBA-
JIEHTHOCTH, MOJISIPHAsl Macca SKBUBAJICHTA.

3aKOH COXpaHEHMs] MAacChl U SHEPrUU. 3aKOH KPaTHBIX OTHOLIEHHH. 3aKOH MOCTOSHCTBA
COCTaBa: JaJbTOHHUBI M OEepPTOJINABI. 3aKOH SKBMBAJEHTOB. 3aKOH ABOraJpo U CIEJICTBHS U3
Hero. 3aKOH MPOCTHIX 0OBEMHBIX OTHOIIIEHUH.

Hcnonp30BaHne XUMUYECKUX MOHATUM, 3aKOHOB U METOJI0B UCCIIEJJOBAHUS B CEIBCKOXO-
3SIICTBEHHBIX U OMOJOTMYECKUX HayKaxX. JKOJOrHUecKas OMacHOCTh HETPaMOTHOTO MPUMEHEHUS
XUMHUYECKHUX IIPOAYKTOB B CEILCKOM XO3SIICTBE.

2. PacTBOpbI. PacTBOpHI Kak cCMECHM HOHHO- U MOJIEKYJISIPHO-IUCIIEPCHOTO ypoBHS. Me-
JIbHBIE U HeuJeaabHble pacTBOpHL. [IprunHbl 00pa3oBaHus BOAHBIX pacTBOPOB.CrocoObI BBIpa-
JKeHUS KOHIeHTpauuid. Hapo1HO-X0341iICTBEHHOE 3HAaYE€HHE PACTBOPOB.

3. PacTBOpBI 2JIEKTPOJHMTOB. THUIIBI CHIIBHBIX JIEKTPOJINTOB. ['MapaTanus HOHOB. DHEp-
rus ruapatanuu. [lepBuuHas u BropuuHas ruapatHeie obonouku. Kpucramioruaparsl. 3aBucH-
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MOCTb PaCTBOPUMOCTH CHJIBHBIX JIEKTPOJIMUTOB OT 3HEPTUM KPUCTAJUIMYECKOW PEIIETKH U HEP-
UM THApATalld MOHOB. AKTUBHOCTb, KOO(QUIMEHTH aKTUBHOCTU. [Ipou3BeneHune pacTBOpU-
MOCTH.

3HaueHue pacTBOPOB CHIIbHBIX AIEKTPOIUTOB B XUMUU, OUOJIOTUH, TEOXUMHUH.

Tunbl cnabbix 3MeKTPoaUTOB. KOHCTAHTHI M CTENEHU JAUCCOIMAIMK CIA0bIX AJIEKTPOJIU-
ToB. Boma kak cmaObriii amekTponuT. KuciIoTHO-OCHOBHBIE CBOMCTBa BelIeCTB. BomopoaHbIi 1
TUIPOKCHIIBHBIN TOKa3aTenu pacTBOpoB. CrocoObl M3MEpeHUsi BOJAOPOIHOIO IMoKaszarens. by-
bepHbIe pacTBOPHI.

4. T'maposm3 coseil. Tunbl ruapoausa, KOHCTAaHTBI M CTENEHU THAPOIU3a CO-
neil.3HaueHrne pacTBOPOB CIa0bIX ANEKTPOIUTOB B XUMHUHU, OUOJIOTUU U T€OXUMUHU.

5. KomnjiekcHble coequHeHns.COCTaB U CTPOCHUE KOMIUIEKCHBIX coeauHeHuit. Koop-
JUMHaUWOHHas Teopust BepHepa. Xumuueckas cBA3b B KOMIUIEKCHBIX COCIMHEHUSX. Teopus Ko-
OPAMHALMOHHOW XMMHYECKOHN CBSI3U: METOJI BAJICHTHBIX CBS3EH, TEOPHS KPUCTAIIIMYECKOTO IO-
7151. 3HAY€HHUE KOMIUIEKCHBIX COEIMHEHU.

Jucconmaiusi 1 yCTOMYMBOCTh KOMIUIEKCHBIX coeluHeHuil. Ux HoMmeHknarypa. 3Hade-
HUE KOMIUIEKCHBIX coeluHeHui. Ximopodui, reMuH, GepMeHThl - MPUPOTHBIE KOMIUIEKCHBIC
COEIMHEHMUS.

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

6. OxncaNTEeIbHO-BOCCTAHOBHUTEIbHbIC peakuuu.CTEeHb OKHUCICHUS U INIpaBuja ee
HaxoxJieHus. OKUCIUTENIN U BOCCTAHOBUTENU. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC (IJIEKTPO/I-
HBIE) MOTEHIIMAJBI. 3aBUCUMOCTh MOTEHIIMANA OT aKTUBHOCTEH MOTEHIIMATI-ONPEACTSIONX Be-
niecTB. YpaBHenue HepHcra.

Omnpenenenue HaMPaBICHUS U TIyOMHBI IPOTEKAHMS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKLIHH C TOMOILBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAJIOB.

Ponp okucanTeNnbHO-BOCCTAHOBUTEIBHBIX PEAKLIMNA B IPUPOJIE.

7. Kunernka XxumMu4yeckoi peakumu.llonsarre o ckopoctu xumuyecko peakuuu. Hc-
TUHHAs (MTHOBEHHAas) CKOPOCTh peakiuu. OCHOBHBIE (haKTOPBI, BIUAIONINE HA CKOPOCTh peak-
. XUMUYECKas Peakius KaK MOCIeA0BATeIIbHOCTh 3JIEMEHTAPHBIX CTaJuil. 3aKOH JIeUCTBY-
IOIIMX MacC — OCHOBHOM 3aKOH XMMHMYECKOW KMHETUKH JJIsl leMeHTapHoM craguu. KoHcTaHTa
CKOpPOCTH PEaKIUU.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOHN peakuuu ot TemmepaTypsl. [IpaBuno Bant-I'odda.
VpaBuenne Appenuyca. [IpencraBieHue o0 SHEpPrUM aKTHUBALUU, YHEPTETUUYECKOM Oaphepe U
[IEPEXOAHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanu3z u pepmenTsl. MeTO bl perynpoBaHusi CKOPOCTH XUMHUYECKOHN peakuu.

3HaueHUe XUMUYECKOM KHHETUKH B XUMHUH, OMOJIOTHU M CETThCKOM XO3SIHCTBE.

8. Xumnueckoe paBHoBecHe. XMMUYECKOE PABHOBECUE KAK PE3YJbTAT CaMOIIPOU3BOJIb-
HOTO MpoTeKaHus obpaTumont peakuuu. [IpoTonuTueckoe paBHoBecHe. JIMHAMHUECKUN Xapak-
T€p XUMUYECKOro paBHOBecus. [Ipu3Haku HCTUHHOTO paBHOBecus. [IpeacraBienne o KBa3upas-
HOBECHH U TICEBJOPABHOBECHH (METACTaOMIHLHOM COCTOSTHUM).

3akoH neicTByromux macc. Koncranra paBHoBecus. CMmellleHue paBHOBECUS IIPU U3MeE-
HEHUHU KOHLIEHTpauuu, Temneparypsl u gapinenusd. [Ipunuun/lelllarense.

Posb xuMHYeCKUX paBHOBECUI B IPUPOJIE.

9. OCHOBBI XUMHYeCKOH TepMOaMHAMUKU.COCTOSIHHE BEIIECTBA; TeMIeparypa U J1aB-
JIEHHE KaK IapaMeTphbl, ONPEIEIIAI0NIMe COCTOSHUE BEIECTBA.

DOHTanbnus Kak (QYHKIMS COCTOSIHHSI BEIIECTBA, KaKk Mepa 3allaCeHHON BEIIECTBOM DHEP-
ruu. DIJIEKTpOHHAs, KoyieOaTeapHas, BpalaTeabHas U TMOCTYNaTeIbHasl COCTABISAIONINE dHTAb-
nuu. CBsI3b PHTANBIUU U TEIUIOEMKOCTH. DHTAIBIUS U TETUIOBOM dPdeKT peakiuu. Brruucie-
HUE DHTAJIBIIANA PEAKIIMU 1O 3HAYEHUSIM DHTAIBINN 00pa30BaHUs MPOJAYKTOB U PEAareHTOB PeaK-
nun. 3akod ['ecca.

CBoOojHas sueprus [ mO0ca kak GyHKIHS cocTOsHHS BemectBa. AG peakiuu Kak MmpH-
YMHA MPOTEKAHUs CaMOIIPOU3BOJIbHBIX peakiuii. CBsi3b AG peakimu ¢ KOHCTAHTONH PaBHOBECHS
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peakiun. Beraucnenne AG peakuuu 1Mo 3HAYSHUSM CBOOOIHBIX SHEPTHH 00pa30BaHUS MPOIYK-
TOB M PEarcHTOB PEaKIIHH.

OHtponusi. BeposTHOCT MaKpOCOCTOSIHUSL KaK YHUCIO MHUKPOCOCTOSHUN TMPHU 3aJaHHOMN
SHTAJIBIIMUA. DHTPONUSA KAK MEpa BEPOATHOCTH MAKPOCOCTOSIHUSA. BBIUMCIEHHE SHTPONUU PEaK-
LAU 110 SHTPOIUAM IIPOJYKTOB U PEAreHTOB PeaklMu. BTOpol 3aKOH TEPMOJMHAMUKHU KaK KpHU-
TEepUH HANPABJICHUS XUMUYCCKON peaKIuu. DHTAIBIIMUHBIA U SHTPOIMHUHBIA BKJIAJbI B CBOOOI-
HYI0 DHEPTUIO peakuu. FIX oTHOCUTENIbHAS POJIb.

[IpuMmeHeHNEe U 3HaYE€HUE PHEPIETUKU XUMHUUYECKUX peakuuid. [Iporno3supoBanue Hamnpas-
neHust peakimii. BoaMokHOCTH pacuera u npubiamkeHHbIX orleHOK AG peakuuit. DHepreTuka
OMOCHHTE3a M CUHTE3a HeyCTOWYMBBIX COCTUHEHUH.

10.Ctpoenune atoma.OCHOBHBIE NPHUHLMIIBI KBAaHTOBOM TEOpPUU CTPOECHMsS Bellle-
CTBA:IIPEICTABICHHUS O KOPIIYCKYJIIPHO-BOJIHOBOM AyaJM3MeE SIBICHMM MHUKPOMHPA, IIPUHIINIE
HeomnpeaeneHHocTH, ypaBHeHuu Illpenunrepa, BOIHOBOW (QyHKIMH, aTOMHON opOuTanu. KBaH-
TOBBIC YMCJIA: TJIaBHOE, OpOUTAIbHOE, MATHUTHOE U CHUHOBOE. DHEPreTHUECKUe YPOBHU M MOJ-
YpOBHH aToMa. Buj BONHOBBIX (PYHKIMH, OTBEUAIOMIMX PA3IMYHBIM OpOUTAIBHBIM KBAaHTOBBIM
quCiIaM, U paclipeieIeHue 3JeKTPOHHOM IIOTHOCTH Ha pa3IMYHbIX aTOMHBIX OpOUTAIIAX.

[IpuHIMIBI 3aI10JIHEHUS AJIEKTPOHHBIXOPOUTAIEH aToMa B OCHOBHOM COCTOSIHMM: NPUH-
un [aynu, npaBuino XyHzaa. DleKTpOHHbIE €eMKOCTH OpOHTasel, MOAYpOBHEH U ypoBHEH aTo-
Ma.

CriocoObl 3amucH 3JIeKTPOHHBIX (OPMYNl aTOMOB 3JeMeHTOB. IIpeacraBienus 00 siex-
TPOHHOM OCTOBE M OPOUTAJISIX BAJICHTHBIX YPOBHEH aToma.

11. Ilepnoanueckas cucrema 3aemenToB JI. . MenaeneeBa.lloctpoeHue cTpykTypbl
IIEPUOIUYECKON CHCTEMBI, UCXO/S U3 DHEPreTUYECKON IOCIE0BATENBHOCTH OYPOBHEH MHO-
rosieMeHTHbIX aToMoB. [loHATHE mepuoaa u ero ¢popmupoBaHue no npasuwiaM KieukoBckoro.
[Ipu4nHbl pa3IMYHON JUTUHBI IEPUOJIOB; S-, p-, -, f-3JIeMEHTBI U UX PAaCHOI0KEHHE B CTPYKTYpE
nepuouieckoil cucremsl. CoBpeMeHHast GOpMyIMpPOBKa NEPUOIUYECKOr0 3aKoHa. [mMHHO- U
KOPOTKOIIEPUOIHBIA BapUaHTHI MepHOANYecKor cuctembl. X ocobenHoctu. Pacnonoxenue B
HUX METAJVIOB U HEMETAJUIOB. 3HAYEHNE NIEPUOANYECKOTO 3aKOHA JIJISl XUMHUH.

CBolicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJ UOHU3ALUHU, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPO-
OTPHIIATENILHOCTD, paauychl Ban-nep-Baanbca), o0ume XuMudeckrue CBOMCTBA 3JIEMEHTOB U T1e-
pUOIMYECKUH XapaKTep X U3MeHeHUsl. PeakiimoHHas criocoOHOCTh BEILIECTB.

12. Xumu4eckasi cBA3b. TUIIBI XUMUYECKOW CBSA3M: KOBAJIEHTHAs, HOHHAsA, METajuInye-
CKasl, BOJOPO/IHAsA. XapaKTEePUCTUKN CBSI3EU: DJIEKTPUUECKUE TUIOJIbHBIE MOMEHTHI, 3PPEKTUB-
HBIE 3apsAbl aTOMOB, CTEIIEHb HOHHOCTH, HAIIPaBJIEHHOCTh U HACBIIEHHOCTh, SHEPTUS U AJIMHA
cBsA31.MeTo/1 BaJIEHTHBIX CBSI3€M U OCOOEHHOCTH MCHOJIb3yeMON B HEM BOJIHOBOU (YHKIINH, G- U
T-CBS3H.

Tunsl rubpuau3anuy aTOMHBIX OpOUTaNeld M reoMeTpus MoJeKysl. MeToa MoJeKyIsip-
HBIX OpOMTanei U OCOOEHHOCTH HCIOJIb3YeMON B HEM BOJIHOBOW (yHKUMHU. CBS3bIBAIOLINE U
Pa3pBIXJISIIOIINE MOJEKYIspHble opOuTanu. VX 3amonHeHne 31eKTpoHaMH, TMOPSAOK M HEPIUs
cBsa3eil. CBA3M B JIByXaTOMHBIX IOMOSIAEPHBIX MouieKynax.IIposiBieHne CBONCTB XMMHYECKHX
CBsI3€H B TBEPJIOM COCTOSTHUH BEILIECTBA.

OcoO6eHHOCTH MOHHOM CBSI3U M CTPOEHUE MOHHBIX KPUCTAIOB C OJTHOATOMHBIMU M MHO-
rOaTOMHBIMU HOHaMHU. CBOMCTBAa MOHHBIX KPUCTAIIIOB. MOJEKYISpHBIE U KapKAaCHBIE KPUCTAJ-
JIBl, UX CBOICTBA.

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

13. Xumust 3J1eMeHTOBIPYIN Nepuoauyeckoi cucrembl. Bogopoa.Croeobpasue crpo-
€HUS aToMa BOJI0poAa, (PU3MUECKUX U XUMUYECKHX CBOIMCTB 3TOT0 3JIEMEHTA.

bunapHble coeMHEHUs BOJOPOAA € IEKTPOOTPULATEIbHBIMU 3JIEMEHTAMH, UX MOBENE-
HUE B BOJHBIX pacTBOpax. I maparanus nmpoToHa.
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KoBanentnusie ruapuast snemeHToB |HIA-IVA-oarpymnm, ux ocHOBHbIE (pM3HYECKHE U
XMMHYECKHE CBOWCTBA.I'MAPHUABI LIETOYHBIX U IEIOYHO3EMEIbHBIX METAJUIOB, X coyeo0pas-
HBIN Xapakrep. | naIpuaA-uOH Kak BOCCTAHOBUTENb U JINTAH/L.

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

3HayeHue BOJOpoJa Kak Hanbosee pacpoCTpaHEHHOro 1eMeHTa BeesneHHOM.

Bognopoaconepikaiiye opraHM4ecKMe COSIUHEHUS] KaK OCHOBHBIE KOMIIOHEHTBI >KMBOIO
BellecTBa. Poib BO/IbI Kak cpeoo0pasyrollero BelecTBa KiIeTku. Boja B ceabckoM xo3siicTBe.
OKOJIOTUYECKHE aCIIEKThI BOJONOIb30BAHUSI.

14. Dnementsl IA-noarpynnbl. XuMHU4eCKUe CBOMCTBA IIENOYHBIX MeTauioB. Lllenou-
HbIE METAJUIBI KaK BoccTaHOBUTENU. X criocoOHOCTH 00pa30BhIBaTh OMHAPHBIE COCTUHEHUS ITy-
TEM CHHTE3a U3 IPOCTHIX BEILECTB.

KaTuoHbI meN04YHbIX METAIJIOB KaK BayKHEHIass XUMUYecKas (opMa X CYIIECTBOBAHUS
B IIPUPOJE, CBOMCTBA 3TUX KAaTHOHOB. KaTHOHBI IEIOYHBIX METAJUIOB B COCIUHEHUAX C HOHHbI-
MU peleTKamMu: B OMHAPHBIX COCTUHEHUSAX U COMSX. Peakimy OMHApHBIX COCAUHEHHH C BOIOM.
I'mppatupoBaHHbIE KATHOHBI LIEJIOYHBIX METAJUIOB. BbICOKas pacTBOPUMOCTb COJIEH IIEIOYHBIX
MeTaiioB B Bojie. Kpucrammoruaparsl.

Manas ckiaoHHocTh KatnoHOB Na+ u K+ k xommiekcooOpa3oBanuto. Kommiekcsl 3Tux
KaTHOHOB ¢ OuomosiekysnaMu. KaTMOHUTBI U MOHHBIM OOMEH HaTpus, Kajlus U IPYrHX OJHO3a-
PSAAHBIX MOHOB IIOYBEHHOI'O pacTBOpa. PerynsaTuBHbBIE pOIM KaTUOHOB HATPUS U Kalus B )KUBOU
kieTke. Kanuii kak He0OXOIMMBIN AJIEMEHT LIUTOIUIa3Mbl, HATPUHN KaK 3JIEMEHT MEKKJIETOYHBIX
pactBopoB. HaTpuil 1 Kanuii Kak KOMIIOHEHTHI ITOYBHI U NTOYBEHHBIX pacTBOpoB. Kanumii kak aie-
MEHT NUTaHUA pacTeHuid. KpyroBopoThl HaTpusl U Kajlusi B IPUPO/IE.

15. Dnementsl |1 A-noarpynnbl.OTaMuus 3J€KTPOHHOTO CTpOEHUs atoMa Be u kaTnona
Be2+ ot crpoeHuss aToMOB M KaTUOHOB MarHusl, €JI0YHO3EMENIbHBIX MeTa/IoB. [Ipeobnananue
KOBQJIECHTHBIX CBS3€H B COCIUHEHUAX OCpUIUINSA U MOHHBIX — B COCJUHEHUAX IIEIOYHO3EMENb-
HBIX METaJIJIOB.

dusnuecKkue 1 XMMHUYECKUE CBOMCTBA MeTaJllIMueckoro Oepuius. buHapHsle coeanHe-
HUs, oOpazyemble OepHIIMEM, UX CTPOEHUE M XUMHUYecKue cBoicTBa. OKCHI, TMAPOKCUA U
axBakomruiekc [Be(OH2)4]2+, ux amdpotepHocTh. KoMIuiekCHbIE COeAMHEHUS OEPUILITHSL.

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

Karnonst Mg2+ n Ca2+ kak BaxHeWne (GpopMbl CyIIECTBOBAHHUS ATUX HJIEMEHTOB B
IPUPOJIE, CBOMCTBA ITUX KAaTHOHOB. bUHAapHBIE COEAMHEHMSI, COJIM MAarHus M Kajblus Kak co-
€/IMHEHMs ¢ MOHHBIMU pelieTkaMu. Peakiiuy OMHapHBIX COeTMHEHUH C BOAOH.

I'unpatupoBanusie katnoHbl MQ2+ 1 Ca2+. OTin4Ms B CTPOGHUU MX NEPBUYHBIX U BTO-
PUUHBIX THJPATHBIX cep, UX JTaOUIBHOCTh. Pa3nuune B paCTBOPUMOCTH COJEH MarHus M Kajb-
nus ¥ cosneld HaTpus U kanusd. Kpucraminoruaparsl coneil atux MeramioB. Karnonsr Mg2+ u
Ca2+ B HOHHOM OOMeHe.

KoMruiekcHble coelMHEHNs MarHusi U Kalbliisg C HEOPraHWUYECKUMHU U XeJaToo0pasyro-
muMu uragaamMu.Mg2+ u Ca2+ B xuBoit kietke. Pons Maraus B xsopoduiute. Karnonsr mar-
HUS U KanblMsl B (pEpMEHTATHBHBIX PEAKIUSAX, UX PETYJIATHBHBIE POJM B KieTke.Maruuii u
KaJbIIMH KaK MUTaTeIbHbIe KOMIIOHEHTHI 1104B. MIX HOHOOOMEHHOE TIoBe/IeHHne B mouBax.MarHuii
U KaJblUH, colepsKallue MPUPOIHbIE U HCKYCCTBEHHBIE CTPOUTENbHbIE U KOHCTPYKIMOHHBIE
MaTepuaisl. Bsxyiue marepuansl. beToH, CTEKII0 U KepaMuKa B CTPOUTENBCTBE, TEXHUKE.

16. Daementsl |IIA-nmoarpynnbl.OTindre 3J€KTPOHHOTO CTPOEHHSI aTOMOB Oopa H
QIIOMUHUS OT CTPOCHHUS JPYTUX 3JeMEHTOB noarpymnsl. [Ipeobnananue KOBaJeHTHOTO Xapak-
Tepa cBsizel B COeUHEHUSX 00pa U IBOMCTBEHHBI HOHHO-KOBAJIEHTHBIN XapaKTep CBsA3€Hl anio-
MUHHUS.
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dusnuecKkue 1 XUMHYECKHE CBOICTBA rieMeHTHOTo Oopa. TepmoanHammka oOpa3oBaHUs
OMHapHBIX COeTUHEHUI 0opa, X CTpOeHUE U XUMudeckue cBoiicTBa. Kuciopoausie coeinHeHus
Oopa: okcull, 60pHAs KHCIIOTa, TOJUKUCIOTHI 00pa, UX COJIH.

Ouznyeckue 1 XMMUUYECKHUE CBOMCTBA METAINTMYECKOIO allFOMUHUA. TepMOoaHaAMKKa 00-
pa3oBaHusl OMHAPHBIX COCAMHEHUH aTIOMUHHS U3 MPOCTHIX BEUIECTB, BAKHEHUIINE XUMHYECKHE
CBOICTBa OMHAPHBIX COCTUHEHUN AITFOMUHHUSL.

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

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

17. dnementnl IVA-noarpynnbl.OCOOCHHOCTH XUMHUYECKUX CBSI3€H Yriiepoa—yriiepo/,
CBs3€i yriiepoja ¢ BOJAOPOIOM, a30TOM M KUCIOPOAOM U CBsI3ei KpeMHHS C KUCI0poaoM. Brite-
KaIOIIMe M3 CBOMCTB CBA3CH pa3inyusi B MPHPOJIE OMONOIMMEPOB U CUIIMKATOB KaK BaKHEHUIINX
KJIACCOB MPUPOAHBIX COSAUHEHUHN YIIIepoJa U KPEMHHUS.

XUMHsI HEOPTaHMUYECKUX COSAMHEHHUH Yriiepo/a: YIIIEKUCIIOTO ra3a U ero MPOU3BOIHBIX,
KOMIUIEKCHBIX cOeIMHEHUN ¢ C-IOHOPHBIMU JIUTaHIaMH.

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

3HaueHue COEJUHEHMI yriepoja B CelbCKOM Xo3diicTBe. Kpyrosoport yriepona B npu-
pone. TorunBHas 3HEpPreTrka, MOJIUMEPhl KaK TEXHUYECKUE MaTepuaibl ¢ HIMPOKUM CHEKTPOM
CBOWCTB. DKOJIOTHUECKUE ACTIEKTHI XMMUH YTIIEpO/a.

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

KpemueseM, cuInKaThl U aTlOMOCHIUKATHI KaK MOYBOOOpasyroiue MuHepanbl. OcobeH-
HOCTH CTPOEHHsI BOAOHAOYXAIOMINX, CIOCOOHBIX K HOHHOMY OOMEHY CHIJIMKATOB THIIA MOHTMO-
prionuTa. VX 3HaueHue uist MI010pOAUs MTOYB.

HaponHo-xo03s1iicTBeHHOE MPUMEHEHUE CHITMKATOB U APYTUX COCAMHEHUIN KPEMHHUSL.

OcoOeHHOCTH XMMHM T'epMaHusi, 0JIoBa M CBUHIA. IIpuMeHeHne 3THX 3J€MEHTOB U UX
COEIMHEHUH. DKOJIOrnyecKast OITaCHOCTh COSIMHEHHUH CBUHIIA.

18. DnemenTsl VA-noarpynnbl.OcoO€HHOCTH XUMHUECKUX CBSI3€H a30Ta ¢ BOJIOPOJIOM,
YIJIEpOAOM M KHUCIOpoAOM, a (ocdopa ¢ kuciaopoaoM. PasnuuyHas npupoga BakKHBIX KIJIACCOB
COEZIMHEHUH 3TUX HJIEMEHTOB.

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

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

OcoOeHHocTH a30Ta Kak OMOreHHoro snemMeHTa. Cnenuduka XMMHYECKUX CBSI3el a30Ta B
6uomorexynax. BaxkHble azoTconepxaiiue OMOMOJIEKYJIbl, UX 3HAU€HHE B JESITEIbHOCTH PacTH-
TEJBHBIX ¥ JKUBOTHBIX KIIETOK.

3HayeHue a30Ta Kak 3jeMeHTa nutaHus. Kpyropopor a3ora B mpupoje. A30THbIE y100-
PEHHs, DKOJOTHYECKHE aCTIEKTHI HX TIPUMEHEHUSI.

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

Xumus oprodochopHoi KUCIOTH U ee conell. KonaencupoBanubie GpochopHble KUCIO-
TBI U IX COJIH.

OcobGennoctu ocdopa kak OroreHHoro sneMeHTa. Crenuduka MOBEACHUS U 3HAUCHUE
coenuHeHUH docdopa B Onocucremax. BaxxasieOnomoekyisl, coaepkamiue hochop.

3nauenue gocdopa kak anemenTa nuranus. KpyroBopot docdopa B npupoze.
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19. Dnementsl VIA-moarpynmnbl.CriocOOHOCTh KHCIOpOJa OOpPa30BBIBATH IPOYHBIC
CBSI3U C YyIJIepoaoM, kpemHueM, dochopoM, cepoir. MHOTOOOpa3ne u M3MEHYMBOCTh CBOMCTB
CBSA3€H KMCIIOPO/A C YIVIEPOJIOM U BOAOPOJIOM.

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

MonexyssipHbli Kucioposl B OuosHepreruke. Posb (yHKIMOHAIBHBIX KUCIOPOACOIEP-
JKAIIUX TPYII B OMOMOJIEKYIaxX. JKOJIOTHIeCcKasi poiib KUCIOPO/Ia U 030HA aTMOC(EPEHI.

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

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

Cepa xak OMOreHHbIN 3reMeHT. [Ipumenenue cynb(}aTtoB U APYrUX COSAUHEHUH CEpbl B
CEJIbCKOM XO03sliicTBe. DKOJIOrnYecKasi OacCHOCTh CEPHUCTOIO Ta3a.

20. Jaementbl VIIA-moarpynnbl.3JeKTPOHHOE CTPOCHHE aTOMOB TaJIOTC€HOB M 3aKO-
HOMEPHOCTH U3MEHEHHUs CBOWCTB raJlor€HOB B MOJArPYIIIE.

[Tpupona oOpazyeMbIX rajoreHaMu XUMHUYECKUX CBs3eld. CTENeHn OKUCIICHUS TaJOreHOB
B coeiMHEHUsX. [IpudnHbl OTCYTCTBUS B IPUPOJIE€ KOBAJIEHTHBIX COCIMHEHHUN I'aJIOT€HOB.

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

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

OcobeHHOCTH XJI0pa Kak OMOTEeHHOTo AlieMeHTa. Poib XJ10pa B KIIETKE, €r0 KPYyroBOPOT B
IpUpoJie, MPUMEHEHHE ero COSANHEHHUH B celIbcKoM Xo3daicTBe. dTop kak OHOIOrnYecku HE0O-
XOJIMMBIH 3JIEMEHT U KaK 3JIEMEHT-3arpsI3HUTEIb OKPYKAIOIIEH CpeIbl.

21. DaemenTsl VIIIA-noarpynnel.3NeKTPOHHOE CTPOEHHUE aTOMOB OJIarOPOIHBIX I'a30B
1 0COOCHHOCTH UX XUMUYECKUX U (pu3nyeckux cBoicTB. CoennHeHus 6JaropoaHbIX ra3oB.

22. IlepexoaHble MeTaNIbI.3aBUCUMOCTb CBOMCTB IIEPEXOIHBIX METAJUIOB OT JJIEKTPOH-
HBIX CTPYKTYp S-, p-, d- u f-momypoBHei atomoB. OCOOEHHOCTH aTOMHBIX XapakTepucTuk d- u f-
METAJIJIOB, OTJINYAIOIINE UX OT S-METAJUIOB.

dusnyeckue CBOMCTBA MEPEXOJHBIX METAIJIOB M NPUUYMHBI MX pa3zHooOpasus. Oouue
XuMH4Yeckue ocobeHHocTH d-meTamnoB. PazHooOpasme cTerneHeil OKHUCICHHUS, YCTONYUBBIX HPH
OOBIUHBIX yCI0BUAX. COEMHEHMS C BHICIIMMU M HU3IIUMH CTEHEHSIMHU OKHCIEHUS. DJIEKTPOXH-
MUYECKHE CUCTEMBI U3 METAJUIOB U UX COCIUHEHUIA.

Beicime oxcuipl 30-MeTauIOB M MX MPOM3BOIHBIC: KHCJIOTHI, TMOJMKUCIOTHI, COJH.
CX0ZCTBO C COETMHEHUSIMU P-3JIEMEHTOB.

CoemuHeHHUs, CoAepKaIie aTOMbl 30-MeTa/llIOB B HU3MIMX CTEMEHIX OKucieHus (+1, +2,
+3); OKCHIbI, THAPOKCHIBI, aKBAKOMILIEKCHL. VX OKHCIMTEIbHO-BOCCTAHOBHUTEIIbHAS yCTONUH-
BOCTh, CTPOCHHE W KHHETUYECKHE XapaKTEPUCTUKH B CBS3M CO CTPOCHHEM BaJCHTHbBIX d-
MOlypPOBHEN KaTHOHOB.

KoMmriekcHbIe COeIMHeHNUS BYX U TPEX3apsaHbIX KaTnoHOB 3d-MeTamoB. X ycroiuu-
BOCTb B BOJHBIX PaCTBOPAx M pPa3Muus B YCTOWUMBOCTH, CBSI3aHHBIE C 3aps/I0M KaTUOHA U MpU-
POJION KOMITJIEKCOOOpa3yromiero Juranaa. KoMriekcsl ¢ aMMHOKHCIIOTAMU.

Oco0eHHOCTH XUMHHU BaKHEUIINX OMOTEHHBIX (-METayuloB: BaHAIUs, XpOMa, MapraHIia,
Kenesa, KobanpTa, HUKENs, MeIU, IIUHKa, MojubaeHa. VX BaxkHeHIIne COeAMHEHMS: OKCHIBL,
KHCJIOTBI, THIPOKCH/IBI, COJIM, aKBAaKOMIUIEKCHI U p. CTpOEHHE U XMMHUYECKUE CBOICTBA BaX-
HENIINX OMOT€HHBIX COeIUHEHNI d-MeTalIOB.
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23. JlanTtanouasl M akTHHOMABI. OcobeHHOCTH UX cTpoeHHs. OCHOBHBIE OCOOCHHOCTH

XUMHUYECKUXU (PU3HUYECKUX CBOUCTB.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Bun yueOHOI paboTh O06pa3oBaTeIIbHBIC TEXHOJIOTHH
) — SHeKTpoerHe MaTepHUAIIbI, UCIIOJIB30BaHUE MYJIbTUMEIUNHBIX CPEJICTB, Pa3-
JTATOYHBINA MaTepHral
BeImonHeHE OMBITOB, 00CYKICHHE M aHAITU3 MX PE3yIbTaTOB, HAMCAHHE
JlabopartopHblie pabOTEHI YpaBHEHUH peakIvii, TECTUPOBAHKE, BHITIOJHEHUE IPYIOBBIX ayAUTOPHBIX

3alaHui, UHIUBUIYaIbHbIC TOKIAIbI

CamocTosTenpHas pa60Ta

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

6. OueHo4yHblIe cpeaCTBA ATUCHUIIMHBI (MOTYJIs1)
6.1 ITacnopT ¢oHIa OLEHOUYHBIX CPEIACTB MO JUCHUIJINHE

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, OTIK-2, TIK-7

Temsl pedepatoB
Bomnpocsl anssk3aMmena
Komn.-opuenT. 3aanue

2 | PactBOpHI.

VK-2, OTIK-2, TIK-7

TecroBble 3ananus
Tewmsl pedeparon
Bomnpocsl anssk3aMmena
Komn.-opuenT. 3aanue

3 | PacTBOpBI 2IEKTPOIUTOB.

YK-2, OIIK-2, T1K-7

TecroBele 3ananus
Tewmsl pedeparon
Bomnpock! qissk3zamena
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
Bomnpock! qisisk3zamena
Komn.-opuenT. 3aanue

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKknuuu.

VK-2, OTIK-2, TIK-7

TecroBele 3ananus
Tewmsl pedeparon
Bomnpock! qissk3zamena
Komn.-opueHT. 3aanue

7 | Xumnyeckas KUHETHKA.

VK-2, OTIK-2, TIK-7

TecroBele 3ananus
Tewmsl pedeparoB
Bormpocs! aiisiak3ameHa
Komi.-opueHT. 3ananue

8 | Xumuueckoe paBHOBECHE.

VK-2, OTIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparoB
Bormpocs! giisiak3zameHa
Komi.-opueHT. 3ananue

OCHOBBI XUMHYECKOI TEpMOJUHAMU-
KH.

YK-2, OIIK-2, TIK-7

TecroBble 3aganus
Tewmsl pedeparon
Bormpocs! giisiak3zameHa
Komm.-opueHT. 3aganue

Phr~wBlrRrrodrrobrorondNErrodvRorRRroNBlRroo Bk ow
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10

Crpoenue atoMma.

YK-2, OIIK-2, TIK-7

TecTtoBEIE 3amaHus
Temsr pedepaTor
Bomnpocs! pisink3amena
Komn.-opuent. 3ananue

11

[Teprnoandeckasi cucTeMa JIeMEHTOB
.. MeHnneneena.

YK-2, OIIK-2, TIK-7

TecrtoBbie 3agaHuA
Tems1 pedepaToB
Bomnpocs! pisiak3amena
Komn.-opuenT. 3ananue

12

XUMHYECKas CBS3b.

YK-2, OIIK-2, TIK-7

TecrtoBbie 3agaHuA
Tems1 pedepaToB
Bomnpocs! pisiak3amena
Komn.-opuenT. 3anianue

13

Xumus anemeHToB. Bonopoa.

YK-2, OIIK-2, TIK-7

Tecrosele 3ananus
Tems1 pedepaToB
Bompocs! qiisiak3zameHa
Komn.-opuenT. 3ananue

14

OnemeHTsl [A-oATpyHIIBL

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bompocs! qiisiakzameHa
Komn.-opuenT. 3aianue

15

Onementsl ||A- moarpymiesr.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bompocs! qiisiak3zameHa
Komm.-opueHT. 3aganue

16

Onements! | A-ioarpymist.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Temsl pedepaToB
Bompocs! qiisiak3zameHa
Komm.-opueHT. 3ananue

17

Onements! IVA-ioarpynms.

YK-2, OIIK-2, TIK-7

TecToBble 3anaHUs
Temsl pedepatoB
Bormpocs! qiisiak3zameHa
Komn.-opueHT. 3a1anue

18

OnemeHnTsl VA-TIOATPYIIIIHI.

YK-2, OIIK-2, TIK-7

TecToBbIe 3a1aHUS
Temsl pedeparoB
Bormpocs! 11t 9K3ameHa

19

Onementsl VIA-nnoarpynns.

YK-2, OIIK-2, IIK-7

TecToBBIE 3a1aHUA
Temsl pedeparoB
Bormpocs! qiisiak3ameHa
Komn.-opueHT. 3a1anue

20

Onementsl VIIA-noarpynmnst.

YK-2, OIIK-2, IIK-7

TecToBBIE 3a1aHUA
Temsl pedeparoB
Bormpocs! qiisiak3zameHa
Komn.-opueHT. 3a1anue

21

Onementsl VIIIA -nmoarpynmnsl.

YK-2, OIIK-2, TIK-7

TecToBbIe 3a1aHUs
Temsl pedeparoB
Bomnpock! qissk3zamena
Kowmm.-opueHT. 3aganue

22

ITepexoHbie METAIIBI.

VK-2, OTIK-2, TIK-7

TecTtoBbIe 3amanns
Temsbl pedeparoB
Bompocsr qisisk3amena
Kowmmn.-opueHT. 3aanue

23

HaHTaHOI/I}IBI 1 aKTUHOUBI.

VK-2, OTIK-2, TIK-7

TecToBble 3a1aHus
Temsbl pedeparoB
Bonpocs! qissk3amena
Komr.-opueHT. 3ananue

PONWRNONNERPNNPRPWORPRNPRORENNNNOARNMNNRNNRENRORNAORNORRPRAORGRroERrRGO
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6.2 IlepeyeHb BOMPOCOB JIsl IK3aMEHa
1. OcHOBHBIE NOHATHSA ¥ 3aK0oHBI xuMmuu. YK-2, OIIK-2, TTK-7
2.PacTBOpBI Kak CMECH MOHHO- ¥ MOJIEKYJIsIpHO-AucniepcHoro ypoBHs. YK-2, OIIK-2, I1K-

3.UneanbHble u HeuaeanbHble pacTBopsl. YK-2, OINIK-2, [TK-7

4.Crioco0b1 Belpakenus koHreHTpanuii Y K-2, OIIK-2, ITK-7

5.PactBopsI anektponutoB. YK-2, OIIK-2, I1K-7

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

7. 'maparauust ©oHOB. DHeprus ruaparanuu. [lepBuuHas u BTopuYHasi TUApPATHBIE 000-
nouku. Kpucrammorunparsr. YK-2, OIIK-2, TTK-7

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

9. Tunbl cna0bIX MEKTPOTUTOB. KOHCTAHTHI M CTENEHU JUCCOIMAINU CTA0BIX AJIEKTPO-
autoB. YK-2, OIIK-2, TIK-7

10. Bona kak cia0blii 351eKTponutT. BogopoaHblii 1 THAPOKCUIIBHBIN MOKA3aTeIn pacTBO-
poB. CriocoObI u3mMepenus BogopoaHoro mokasarens. YK-2, OIIK-2, [TK-7

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

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

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

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

15. KomruiekcHbIe COeIMHEHUS: COCTaB U CTPOCHHUE KOMILUIEKCHBIX coeanHeHuid. Koop-
nuHaioHHas Teopus Bepuepa. YK-2, OIIK-2, TIK-7

16. Xumudeckas cBsi3b B KOMILIEKCHBIX COeIMHEHUSX. Teoprs KOOpIUHAIIMOHHOW XUMU-
YECKOM CBS3U: METOJ BAJICHTHBIX CBsI3€H, Teopus Kpuctauimueckoro nois. YK-2, OIIK-2, ITK-7

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

18. Homenkiarypa kommuiekcHbix coequnenuit. YK-2, OIIK-2, TIK-7

19. 3HaueHue KOMITJIEKCHBIX COeAMHEHUN. XIIOpopuiLI, reMuH, (PepMEHTHI - PUPOTHBIC
KoMInIekcHbIe coequaenns. YK-2, OIIK-2, TIK-7

20. OxucnurensHO-BOCCTaHOBUTENbHBIE peakiun. YK-2, OIIK-2, TTK-7

21. OKHUCIUTENIbHO-BOCCTAHOBUTEbHBIE (JIEKTPOIHbIE) MOTEHIHANIBI. 3aBUCUMOCTD T10-
TEHI[MaNa OT AaKTUBHOCTEH MOTEHIMATI-ONpeAeTSIonMX BemlecTB. YpaBHenne Hepucra.YK-2,
OIIK-2, TIK-7

22.  OmpeneneHue  HampaBlIeHUS U TIIYOMHBI  MPOTEKaHUS  OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA C TOMOIIBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX TOTEHIIMA-
noB.YK-2, OIIK-2, TIK-7

23. Kuneruka xumuueckux peakuuil. [lonstue o ckopoctu xumudeckoi peakuuu. Mc-
TUHHAs (MTHOBEHHAas) ckopocTh peakuuu. YK-2, OIIK-2, TTK-7

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

25. 3aKOH JEUCTBYIOIIMX MAacC — OCHOBHOW 3aKOH XMMUYECKOW KUHETUKH JJI DJIEMEH-
tapHoi ctanuu. Koncranra ckopoctu peakuuu.YK-2, OIIK-2, I[TIK-7

26. Karanus u ¢pepMeHTsl. MeTOIbl pEryIUpOBaHUs CKOPOCTH XUMHUYECKOH peakiun. Y K-
2, OIIK-2, TIK-7

27. XUMHUYECKOEe PaBHOBECHE KaK pPe3yNbTaT CaMOMPOU3BOJIBHOTO MPOTEKAaHUS 00paTu-
Moit peakiuu. [Iporonutrueckoe paBHoBecue. YK-2, OITK-2, T1IK-7

28. 3akoH geiicTByromux mMacc. Koncranra pasaosecus. YK-2, OIIK-2, TTK-7

29. CmerieHne paBHOBECHS NMPU M3MEHEHUW KOHIICHTpAIlUU, TEMIIEpaTyphl U JTaBJICHHUS.
[Mpuamun/leatense. YK-2, OIIK-2, TTK-7

30. OcHoBbl xuMHueckoii TepmoguHamukn. YK-2, OTIK-2, ITK-7

31. DHTanenusa kak QyHKIHS cOCTOSHUS BelecTBa. 3akoH ['ecca. YK-2, OIIK-2, [TK-7

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

33. Ctpoenue aroma.YK-2, OIIK-2, TTK-7
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34. OcHOBHbIE NPHUHLIMIIBI KBAaHTOBOM TEOPUU CTPOEHMS BELIECTBA:NPEICTABICHUS O
KOPITYCKYJISIPHO-BOJTHOBOM JIyallU3M€ SIBJIEHUI MHUKPOMHUpA, NPUHLUIE HEONPEIEeICHHOCTH,
ypaBuenunu Llpenunarepa, BoHOBOM (yHKIMHU, aToMHOI opOoutanu. YK-2, OIIK-2, TTK-7

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

36. IlpuHUUMOBI 3aI0JHEHUS SJEKTPOHHBIXOPOUTAIIEH aTOMa B OCHOBHOM COCTOSIHHM:
npunuun [laynu, npaBuno Xynna. YK-2, OIIK-2, [IK-7

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

38. CBoiicTBa aTOMOB 3JIEMEHTOB (ITOTEHLIMAI HOHU3ALUH, CPOACTBO K 3JIEKTPOHY, DJIEK-
TPOOTPHUIATENBHOCTD, paanychl Ban-nep-Baansca). YK-2, OIIK-2, I1K-7

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

40. Peakiuonnas cnocoOHnocts Bemects. YK-2, OIIK-2, TTIK-7

41. Xumnueckas cBsa3b. YK-2, OIIK-2, ITK-7

42. MeToJ1 BaJIGHTHBIX CBSA3EH U 0COOCHHOCTH HMCIIOIB3YEMOM B HEM BOJHOBOH (DyHKIINH,
c- u n-cBs3u. YK-2, OIIK-2, I[IK-7

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

44. Metoa MOJIEKYJISIPHBIX OpOUTaIei. 1 0OCOOEHHOCTH MCIOJIb3yeMON B HEM BOJHOBOM
¢byukun. YK-2, OIIK-2, T1IK-7

45. Ctpoenue BelecTBa B KoHAeHCHpoBaHHOM coctosiaun. YK-2, OIIK-2, ITK-7

46. Xumus >neMeHTOBrpymnn nepuoanyeckoit cucremsl. YK-2, OIIK-2, ITK-7

47. Bomopon.CBoeoOpa3ue CTpoeHHs aroMa BOAOpPOAA, (PU3MYECKUX U XUMHUYECKUX
cBOMCTB 3TOrO0 Z1eMenTta. YK-2, OIIK-2, I1K-7

48. Bona, reoMeTpust U CBOMCTBA €€ MOJeKyJbl. CTpyKTypa JibJla U KUJIKON BOJBI. XHU-
MHYECKHE CBOMCTBA BOJibl. Boma kak pactBoputens u aurana. Y K-2, OIIK-2, ITK-7

49. DKOJIOrMYECKHEe aclleKThl Bogononbk3oBanus. YK-2, OIIK-2, I1TK-7

50. DnemenTs! [A-noarpynmer. YK-2, OIIK-2, I[TK-7

51. Xumudeckre CBOMCTBA MIENOYHBIX MeTauioB. [llenoynsie MeTamibl kKak BOCCTaHOBH-
tenu. VX crocoOHOCTh 00pa3oBbIBaTh OMHAPHBIE COETMHEHUS MyTeM CHUHTe3a U3 MPOCTHIX Be-
mectB. YK-2, OIIK-2, IIK-7

52. Onementsl ||A-noarpynnsl. YK-2, OINIK-2, TTK-7

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

54. ®usnueckue U XMMUYECKHE CBOMCTBA MAarHus M KaJbliUs, UX BOCCTAHOBUTEIbHbBIE
cBoiicTBa. TepMonuHamMuka 0Opa30BaHUS OMHAPHBIX COCIUHEHWH MarHus W KaJbLUs MyTeM
cuaTe3a u3 aneMmenToB. YK-2, OIIK-2, I[IK-7

55. Mg2+ u Ca2+ B xuBoil kierke. Ponp Maraus B xnopodusie. KaTHoHbl Maruus u
KaJbplus B (PEPMEHTATUBHBIX PEAKIHAX, UX perynaruBHble poiu B kieTke. YK-2, OIIK-2, TTK-7

56. Onementsl |HIA-noarpynmner. YK-2, OIIK-2, [IK-7

57. OTnuumne 3EeKTPOHHOTO CTPOEHHUSI aTOMOB OOpa M alIOMUHHUS OT CTPOCHMS APYTUX
3JIEMEHTOB NOArpynIbl. [Ipeobiiaganrue KOBaJIEGHTHOTO XapaKTepa CBs3ei B cOeTMHEHUAX Oopa U
JIBOMCTBEHHBIN MOHHO-KOBaJIEHTHBIN XapakTep cBs3eit amomunus. Y K-2, OIIK-2, TIK-7

58. ®usnueckrue U XMMHYECKHE CBOMCTBA 3neMeHTHOro 6opa. TepmoauHamuka o6paso-
BaHUsl OMHApHBIX COeIMHEHUI Oopa, UX CTPOCHHE U XMMHUYEecKue cBoicTBa. Kucimoponnsie co-
eAMHEeHUs 0opa: OKCHJI, OOpHAs KHCIOTAa, MOTUKUCIOTH Oopa, nx conu. YK-2, OIIK-2, ITK-7

59. ®usndueckye U XUMHYECKHE CBOMCTBA METAJUINYECKOro anroMuHUSI. OKCUIBI U T'HI-
POKCHIBI AJTIOMHHHUSA, pa3HOOOpa3ue UX CTPOEHUs, aM(POTEPHOCTh 3TUX COEAMHEHHH, peakiuu
ux B3aumHoro npespamenus. YK-2, OIIK-2, I[1K-7

60. Dnementsl [VA-noarpymnmner. YK-2, OIIK-2, [TIK-7
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61. OcoOCHHOCTH XMMHUYECKUX CBSI3€H YIIIEpOJI—yTIIepoJl, CBSA3CH yriepoaa ¢ BOAOPO-
JIOM, a30TOM U KHCJIOPOJIOM M CBsi3eil KpeMHus ¢ kuciopoaom. YK-2, OIIK-2, ITK-7

62. XuMus HEOPraHUYECKUX COCIMHEHUM YIIIepoJia: YIIIEKUCIOro ra3a u ero mpous3Bo/-
HBIX, KOMIUIEKCHBIX coenrHeHuii ¢ C-nonopupiMu urangamu. Y K-2, OITK-2, T1K-7

63. Xumust OMHapHBIX coenuHeHnH KpeMHus. OCOOEHHOCTH UX TEPMOAMHAMUKH, UX pe-
akIuu ¢ Bojou u kuciaopoaom. YK-2, OINIK-2, T1IK-7

64. HapoaHo-Xx035HCTBEHHOE NPHUMEHEHUE CUJIIMKATOB U JAPYIrUX COCIUHEHUIH KpeM-
Hus. YK-2, OIIK-2, I[1IK-7

65. OcoOeHHOCTH XUMUHU Te€pMaHus, 0J0Ba U CBUHLA. [[pruMeHeHne 3TUX 3JIEMEHTOB U UX
coeqMHEHUI. DKOJIOrnuecKas OoacHOCTh coenuHenui ceunna. YK-2, OIIK-2, ITK-7

66. Dnementsl VA-noarpynnsl. YK-2, OIIK-2, IIK-7

67. Oco0eHHOCTH XUMHUYECKHX CBSI3eH a30Ta ¢ BOJOPOJIOM, YIJIEPOJIOM U KHCIOPOAOM, a
docthopa ¢ kuciaopogom. Pasnuunas mpupoma BaKHBIX KIACCOB COEIMHEHHH 3THX 3IIEMEH-
toB.YK-2, OIIK-2, [1K-7

68. Xumus MOJEKYJISIpHOro a30Ta, aMMHaKa M €ro MPOM3BOAHBIX, OKCUIOB a30Ta, a30T-
HOI KHUCJIOTBI U €€ coJjicii.3HaueHue a30Ta Kak siaeMeHnTa nutanus. YK-2, OIIK-2, T1K-7

69. Xumus oprodocdopHoii Kuciotsl u ee coneil. KongencupoBanusie GpochopHbie Kuc-
noTel ¥ ux conn. YK-2, OIIK-2, ITK-7

70. Ocobennoctu gochopa kak OnoreHHoro emenrta. Crenuduka MOBEICHUS U 3HAYC-
Hue coenuHeHuit Qochopa B Oumocucremax. BaxknHbleOHMoMoneKynbl, coaepxkaiue (oc-
¢dop.3nauenne gocdopa kak snementa nuranus. Kpyrosopor docdopa B npuposae. YK-2, OIIK-
2, I[IK-7

71.TexHONIOTHYECKUN KOHTPOJIb COOTBETCTBHSI KadecTBa MPOU3BOAUMON MPOIYKIUU U
ycayr ycraHoBieHHbIM HopMaM YK-2, OIIK-2, TIK-7.

72. Dnementsl VIA-oarpynmnsl MoJeKyISIpHBIA KHCIOPOA KaK OKHCIUTENb. 1TepMou-
HAMHU4YecKasl YCTOMUYMBOCTh M PAaCIPOCTPAHEHHOCTh KUCIOPOAHBIX coequHeHunit. YK-2, OIIK-2,
[TK-7

73.0Kcupl, KUCIOPOAHBIE KUCIOTHI, aM(OTepHbIE COCTUHEHUSI, OCHOBAHHUSA, COIH KHC-
JIOPOJIHBIX KHUCJIOT KaK BaKHEUIINE KJ1acchl coeiMHEeHn. Pa3zHooOpasue ux crpoenus. [lepokcun
Bojiopofa u apyrue nepokcunsl. YK-2, OITK-2, TTIK-7

74 MonexkynsapHbIi KUCIOPOJ B OuWodHEpreTuke. Poilb (pyHKIIMOHATBHBIX KHCIOPOJICO-
JiepKalUX TPyNI B OMOMOJIeKyIax. DKoJIoruyeckas posib KUcIopoja U 030Ha atmocgepsl. YK-
2, OIIK-2, TIK-7

75. CoenuHeHus cepbl ¢ BOAOPOJIOM U KuciopogoM. CepHasi kucnora, cynbdarel. Cep-
HUCTBIM Ta3, CepHUCTas KHUcioTa, cynbdutel. CepoBomopon u nomucynbdansl. YK-2, OIIK-2,
[TK-7

76.Cepa xak OMOTeHHbIN 27eMeHT. [IpumMeHenne cynb(paToB U APYTUX COEIUHEHUMN Cepbl
B CEJIbCKOM XO3SIHCTBE. DKOJIOTUYECKasi OMMacCHOCTh cepHuUcTOro raza. YK-2, OIIK-2, ITK-7

77. IlpaBuya TeXHUKU OE€30MacCHOCTH, IMPOU3BOACTBEHHON CaHUTApUHU, MOKapHOU 0e3-
OMACHOCTH U OXpaHbl TPYAA; U3MEPEHUS U OLICHWBAHUS MapaMETPOB NMPOU3BOACTBEHHOTO MHK-
pOKJIMMAaTa, ypOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, LIyMa, U BUOpallMU, OCBELIEHHOCTU pa-
o0ounx mectYK-2, OIIK-2, ITK-7.

78.Onmementsl VIIA-oarpynmer. OcoOOEHHOCTH CBSI3€H, TEPMOIWHAMUKHI U CTPOCHUS KO-
BAJICHTHBIX COeAMHEHUH ¢Topa. CucTemaTnka KOBaJEHTHBIX coeluHeHuil (ropa. DTopoBoI0-
pon, ¢TopoBogopoHas (mnaBukosas) kuciora. YK-2, OINK-2, [TK-7

79.0co0eHHOCTH CBsi3eH, TEPMOJMHAMUKN U CTPOCHHSI KOBAIEHTHBIX COEIMHEHUN XJIopa
B CpPaBHEHUHU C coeauHEHUsAMH (ropa. XIOpOBOAOPO, XJIOPOBOIOPOAHAS (COJISTHASI) KUCIIOTA.
CoenvHeHNs C MOJIOKUTEIbHBIMU CTETIEHSMHU OKHMCIIEHUS XJIOpa, UX XUMHUYECKUE cBocTBa. YK-
2, OIIK-2, TTIK-7

80. OcobenHOCTH XJI0pa Kak OMOTreHHOTo AyieMeHTa. Poib Xj10pa B KJIeTKe, ero KpyroBo-
pOT B NMPHUPOJE, IPUMEHEHUE €r0 COSIUHEHHUH B CENbCKOM X03sicTBe. DTOp Kak OMOJIOrHYecKu
HEOOXOIMMBIN 3JIEMEHT M KakK 3JeMEHT-3arpsi3HUTeNb oKpyxatomeit cpeasl. YK-2, OIIK-2, I[TK-7

20



81. Iouck, xpanenue, o0OpabOTKa M aHAIU3 MH(OPMAIIMH U3 PA3TMYHBIX UCTOYHHKOB U
0a3 JTaHHBIX C HCIOJIB30BaHWEM HH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTHH.
I1K-24.

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

83. DIEeKTPOHHOE CTPOCHUE ATOMOB OJIATOPOIHBIX Ta30B U OCOOEHHOCTH UX XUMHUYECKUX
u puzmdeckux cBocTB. CoequmHenus omaropoausix razoB. YK-2, OIIK-2, TIK-7.

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

85. Meroauka MpoOBEICHUS UCCIICIOBAHNS M aHAIHM3a PE3YyJIbTaTOB IKCIIEPUMEHTOB. YK-2,
OIIK-2, T1K-7.

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

87. OcOOCHHOCTH XMMHUHM BaKHEHIIUX OMOreHHBIX O-METaIOB: BaHaAWs, XpoMa, Map-
raHIia, Jkejesa, KoOajabTa, HUKEIA, MEIU, IIMHKA, MOIHOAcHA. X BaKHEHINIME COCTMHCHUS: OK-
CHUJIbI, KUCJIOThI, TUAPOKCH/IBI, COJIU, akBaKoMIUIeKchl u Jip. YK-2, OIIK-2, I[TK-7

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

89. Jlantanouel u akTuHOMABI. OcobOenHocTH ux crpoenus. YK-2, OIIK-2, I[TK-7

90. CriocoOHOCTH K camoopraHu3anuu u camooopazopannro.YK-2, OIIK-2, ITK-7

6.3. llIka;1a OLIECHOYHBIX CPEACTB

YpoBHU OCBOEHUS
KOMITETEHIINH

OLeHOoYHbIE CpencTBa

Kpurepuu oneHuBanus
PHTED B (kK011-BO OAIIITIOR)

3HaeT

- TIOJIHO TEOPETUYECKUN MaTepuall, KOTOPbI yMeeT

COOTHECTH C BO3MOKHOCTSIMH TPAKTHYECKOTO IPH-

MCEHECHHS;

OCHOBBI CAMOOPTaHU3AIMH U caMO00Opa30BaHMS;

METOJIMKY IPOBEICHHUS UCCIICJOBAHNS M aHAIIU3 pe-

3yJITaTOB SKCIEPHMEHTOB.

ymeeT

- OCYIIECTBISTH TEXHOJIOTHYECKHI KOHTPOIIb COOT-

BETCTBHS KaueCcTBa MPOM3BOIUMON POTYKIIHU H

YCIIYT YCTaHOBJIEHHBIM HOpMaM

- TIPOBOJIUTH UCCIIEIOBAHUS 110 33/IaHHON METOJIMKE

Y aHAJIM3HPOBATh PE3YJIBTAThI IKCIICPUMEHTOB

- MHTETPUPOBATh 3HAHMS M3 PA3HBIX pa3/elioB, CO-

ITponBuHyTHII €/IMHsS TIOSICHEHUE U 000CHOBAHUE,

(75-100 6amnnoB) -BBITIOJIHATh MPAKTHKO-OPUEHTUPOBAHHBIE U CHUTYa-
«OTIHIHO» [IMOHHBIC 33/IaHMs, PeIlaTh THIIOBBIE U TMPOpeccHo-

HaJIbHO-HAIIPABIICHHBIC 3aa4H,

- OBICTPO M 0€30IMO0YHO MPOUILTIOCTPUPOBATE OT-

BET COOCTBEHHBIMH IIPHMEPAMH,

- BECTH IPEAMETHYIO IUCKYCCHIO;

BJIaJeeT

- TMpaBWJaMH TEXHUKH O€30IacHOCTH, MPOU3BOJI-

CTBEHHOW CaHHUTapHH, MOXKapHOH O€30MacHOCTH U

OXpaHBbl TPyJia; U3MEPEHUs U OI[CHUBAHUS MapaMeT-

pPOB MPOU3BOJICTBEHHOI'O MHUKPOKJIMMATa, YPOBHS

3aMbUICHHOCTH M 3ara30BaHHOCTH, IIymMa, U BUOpa-

I[UH, OCBEIIEHHOCTH Pa00YHX MECT

- TEPMHUHOJIOTUEH U3 Pa3IMYHBIX Pa3JelioB Kypca,

- criocobamu MBICIIUTEIEHON JesITeIbHO-

CTH(aHAJIN30M, CHHTE30M, CPaBHEHHEM, 00OOIIEHH-

TecToBble 3a1aHuA

(31-40 6amnos)

Pedepar (9-10 6amios)
Bomnpocs! k 3k3ameny,
KOMIL.-OPHEHTHP. 3a[aHUsI
(35-50 GamnoB)
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eM H T.11.),
- ApryMEHTUPOBAHHOW, FPaMOTHOM, UETKOH peublo.

Bba3zoserit
(50-74 6amna)
«XOPOIIO»

3HaeT
- TEOpeTHUECKHH M MNpaKTUUYECKUH MaTepuas, HO
JIOITYCKaeT HETOYHOCTH;

-OCHOBBI CAMOOPTaHU3aLUHI U CaMO0Opa30BaHus;
-METOJMKY TPOBENEHUS MCCIENOBaHUS U aHalu3
pe3yIbTaTOB HKCIIEPUMEHTOB

ymeer

- COCIMHATH 3HaHWS U3 Pa3HBIX Pa3lelioB Kypca,

- HaXOJUTh MPaBUJIbHBIE TPUMEPHI U3 TPAKTUKH,

- pelaTh THIIOBBIE 33a4H;

BJIaJeeT

- TMpaBWJaMH TEXHUKH O€30MacHOCTH, MPOU3BOJI-
CTBEHHOW CaHHUTapHH, MOXKapHOH O€30MacHOCTH U
OXpaHsl TPY/1a;

- TEPMHHOJIOTHEH M3 pa3iMyHBIX pa3JesioB Kypca,
NpY HEBEPHOM YIOTPEOJICHUH caM HCIIPABISieT He-
TOYHOCTH,

- BCEM COJEpAaHHEM, BHIUT B3aUMOCBS3H, MOXKET
MPOBECTH aHAJIU3 M T.JA., HO HE BCErjAa JelaeT 3TO
CaMOCTOSITETIbHO, O€3 MOMOILM MPEToAaBaTEeIs,

- criocobamu MBICIIUTETBHON JESTENbHO-
CTH(aHAJIM30M, CHHTE30M, CPaBHEHHEM, 00OOIICHU-
eM H T.1.);

- aprYMEHTHUPOBAHHOW, TPaAMOTHOM, YETKOM PEYBIO.

TecToBble 3a1aHuA

(21-30 6amnoB)

Pedepar (7-8 6amnon)
Bompoce! k 5K3aMeny,
KOMIT.-OPHEHTHUD. 3aJaHUS
(22-36 GamoB)

[ToporoBsiii
(35-49 6amnos)
«YIOBIETBOPUTEIb-
HO»

3HaeT
MTOBEPXHOCTHO

- TEOPETHUYECKUII M NPaKTHYECKUN MaTepuain, HO
JTOTTYCKAaeT OIIMOKH;

-OCHOBBI CAMOOPTaHHU3aLUHN U CaMO0Opa30BaHUs;
-METOMKY TIPOBENEHHUS HCCIEeNOBaHUs U aHalu3
PE3yJIbTATOB SKCIIEPUMEHTOB

yMmeeT

- COEIWHATH 3HAHMA W3 Pa3HBIX pa3fesioB Kypca
TOJIBKO MPH HABOAALIMX BONPOCAX MPENoJaBaTess,

- C TPYIIOM COOTHECTH TEOPETHYECKHI M IMpaKTH4e-
CKHH, IOITycKast OIUOKY B PEIICHUN THITOBBIX 33724
Ha NPUMEHEHHE 3HAHUU B PEANbHOM MPaKTHYECKOU
JeSITeIbHOCTH;

BJIajeeT

- HEJIOCTaTOYHO MPaBUIIAMU TEXHUKH 0€30MacHOCTH,
MIPOM3BOJCTBEHHON CaHUTapUH, OXKApHOH Oe3omac-
HOCTH M OXpaHbl TPyJa; U3MEPEHHUs M OLICHUBAHUS
MapaMeTpoB MPOU3BOACTBEHHOTO MHKPOKIMMATa,
YPOBHS 3albUICHHOCTU U 3ara30BaHHOCTH, LIyMa, U
BUOpaIMH, OCBEIIEHHOCTH pabouuX MecT

- HEJOCTaTOYHO CI0COOaMU MBICIUTENBHON Jes-
TEIbHOCTHAHAIN30M,  CHHTE30M,  CpaBHEHHEM,
0000IIICHHEM H T.1.);

- cmaboit apryMeHTaIlle, JJOTUKOW TP TOCTPOSHUN
OTBETA.

TecroBble 3ananust

(11-20 6amnoB)

Pedepar (5-6 6a10B)
Bompocsr k ak3ameny,
KOMIL-OPHEHTHP. 3a[aHUsI
(19-23 6amna)

Huzkuit
(momoporoBbtit)
(xommeTeHIHs
He chopMHupoBaHa)
(menee 35 6amIoB)

He 3HaeT
- TEOPETUYECKUI U MPAKTUYECKUNA MaTepHall,

- CYIIIHOCTHOM 4acTH Kypca;

He yMmeeT

- 0e3 CyIIeCTBEHHBIX ONIMOOK BEICTpaMBATh OTBET,

TecToBble 3aganus

(0-10 6anoB)

Pedepar (0-4 6ata)
Bomnpocs! k 3k3ameny,
KOMIL.-OPHEHTHUD. 3aJaHUs
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«HEYIIOBJIETBOPH- | BBIIIOJIHATH 33JaHHUE, (0-20 6annoB)
TEJIBHO» - BBIIIOJIHATH IPAaKTUKO-OPUEHTUPOBAHHbBIE U CUTYa-

LMOHHBIE 33J]aHUs, pelIaTh HHTETPUPOBAHHbIE 33]1a-

91 IpoQecCHOHANTBLHON HANIPaBICHHOCTH,

- WIJIIOCTPUPOBAThH OTBET NPUMEPAMU;

He BJIajieeT

- TMpaBWJaM{ TEXHUKH O€30MacHOCTH, MPOU3BOJI-

CTBCHHOW CaHUTapHH, MOXKapHOH O€30MacHOCTH U

OXpaHbl TPyJa; U3MEPEHUs U OLICHUBAHMS IapaMeT-

POB TPOM3BOJICTBEHHOTO MMKpPOKIUMATa, YpPOBHS

3aMbIJICHHOCTH W 3ara3oBaHHOCTH, IIyMa, U BHOpa-

LIUH, OCBEIIEHHOCTH Pa00INX MECT

- TEPMUHOJIOTHEN Kypca,

- crocobamu MBICITUTENBHOM JesITeNbHO-

cTr(aHAMM30M, CHHTE30M, CpaBHEHHEM, OOOOIICHH-

eM U T.1.);

- TPAMOTHOM, YETKON PEYBI0.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHre JUCHUIJINHbI
(MmonyJs) «Heopranuueckast XuMusi»

7.1Y4eOHas 1uTepaTypa

1. YMKI no gucuumimbe «Heopranuueckas xumus» aBtop Tapacoa C.B., Muuy-
puHck, 2025.

2. Heoprannveckast xumusi B 24. Yactel. TeopeTnueckue OCHOBBI 5-U31., TIep. U JOIL.
yueOHUK il akagemuuyeckorodakanaspuata. /Kuszes J[.A., Cmapeirun C.H.- [DnexkTpoHHBIM
pecype].- M.: IOpaiit, 2017.-253c.https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

3. Heopranwueckas xumus B 24. Yacts2. XuMHsI 3JICMEHTOB S5-HU3]1., II€P. U JIOI. YISOHUK
Uit akanemudeckorodakanaspuara. /Kuszes [[.A., Cmapeirun C.H.- [DnexTpoHHBINA pecypc].-
M.:  [Opaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

4. Capraes II.M. Heopranuueckass xumus: yueObHoe nocodue / Capraes I[1.M. - [Dnek-
TPOHHBIN pecypc].- M.:u3narenscTBo «JIanb» 2013.- 384c.
https://e.lanbook.com/book/36999?category_pk=43778#authors

7.2MeToanyecKue yKa3aHusl M0 OCBOEHUIO U CIUTITHHBI

1.Tapacosa C.B., Ky3nenona P.B., lllenkoBaukoBa H.B. MeTonnueckoe pykoBOJICTBO K
CaMOCTOSITeNIbHOM pabore 1o xumun. Pasnen «Heopranuueckas xumus» /B.®. [Tanduros, C.B.
Tapacosa, P.B. Ky3unenosa, H.B. IllenkoBaukoBa, 2025.

2.TapacoBa C.B., Ky3nenona P.B., lllenxosaukoBa H.B., Meronuueckoe pykoBOJCTBO K
71a00pAaTOPHBIM 3aHATHUAM U CAMOCTOATEIbHOW paboTe MO0 XUMHHU ISl CTYAEHTOB arpoOHOMHYE-
ckux By30B /B.®. ITandwuros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. IllenkoBuukosa, 2025.

3.Tapacora C. B., Ky3unenosa P.B., lllenkoBaukoBa H.B.MeTtoaudeckne ykazaHus 10
BBINIOJTHEHUIO TECTOBOTO KOHTPOJIS 3HaHWH 1o aucuuiuinHe «Heopranmueckas xummusi»/B.D.
[Tandwuros, C.B. Tapacora, P.B. Ky3uenosa, H.B. IllenkoBaukoBa, 2025.

7.3 UudopmannoHnbie U HU(PPOBbIE TEXHOJIOTHH
(mporpammHoe odecnieueHune, COBpeMeHHbIe NMpodeccuoHaNbHbIe 0a3bl

AAHHBIX 1 HH(POPMALMOHHbIE CIIPABOYHbIE CUCTEMbI)
VYuebHasg aucuuIuinHa (MOAYJIb) MpelycMaTpUBaeT OCBOEHHE WH(POPMALIMOHHBIX U LU }-
POBBIX TeXHOJOrui. Peanuzanus nu@poBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM NMPOCTPAHCTBE SB-
JsieTcs OJHOM M3 BaXXHEUIIMX Liejeld oOpa3oBaHMs, JAOLIe BO3MOXHOCTh Pa3BUBATh KOHKY-
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PEHTOCTIOCOOHBIE KayecTBa 00YJaIOMMXCsl KaK OyIyIUX BHICOKOKBAIM(UIIMPOBAHHBIX CIICIHA-
JMCTOB.

[udpoBsie TEXHOIOTHH MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()()EKTUBHOTO PEIICHUS
3a1a4 Ipo(eCCHOHATBHOTO0, COLUAIBFHOT0, JINYHOCTHOTO XapaKTepa ¢ MCHOIb30BaHUEM Pa3IIHy-
HBIX BHJIOB KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMH. OcBoeHHEe HHU(POBBIX TEXHOJIOTHH B paMKax
JAHHOW JMCHUIUIMHBI (MOYJS) OPUEHTUPOBAHO HAa CIHOCOOHOCTH 0E30IMAaCHO M HaJUIEXKAIIUM
00pa3oM moJy4arh JOCTYII, YIIPABIATh, MHTETPUPOBATh, 0OMEHNUBATHCS, OLICHUBATH U CO3/1aBaTh
MH()OPMAIIHIO ¢ TOMOIIBIO H(POBBIX YCTPOICTB U CeTeBBIX TexHosoruid. @opmupoBanue nud-
POBOIl KOMIIETEHTHOCTH MpeAronaraeT paboTy C JaHHBIMU, BJaJ€HHE WHCTPYMEHTaAMH JUIs
KOMMYHUKAIHH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASI CUCTEMbI U 0a3bl JAHHBIX

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

2. baza gaHHBIX 3JeKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
1o 00ecleyeHHIo I0CTyIa K AMeKTpoHHBIM HHpopMaimonHbM pecypcam GI'BHY ITHCXB ue-
pe3 tepmunan ynanennoro nocryna (TY L ®T'BHY LTHCXB) ot 09.04.2024 Ne 04-YT/2024)

3.OnexktpoHHas OubnnoTteuHas cuctema «HaunonanbHbI 1UppoBoil pecype «PykoHT»:
Kosekiuu «ba3ossiii Maccuy» u «Konoc-c. Cenbckoe xo3siictsoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnextponHoe m3aarensctso FOPAUTy (https://urait.ru/) (10oroop Ha oka3anue
YCIIYT 10 TIPE0CTaBICHUIO JOCTYIa K oOpa3oBarenbHOi miatdhopme OO0 «DIeKTpOHHOE U3/1a-
tenbctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOaHOTeUHast cuctemMa «Bepranckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCITOIb30BaHuE ITpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza ngannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHuu k HOb u npenocrasnenuu aoctymna k oobektam HOb ot 02.02.2024
Ne 101/HOb/4712-m)

7. CornamieHue o COTpYIHUYECTBE MO OKa3aHHUI0 OMOIMOTEYHO-MH()OPMAITMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIYT IMOJIb30BATEISIM YHUBEPCHTETA U3 YHCIIa MHBAIUAOB 110 3PEHUIO, CI1a00-
BUJSIINX, WUHBATUAOB APYTUX KATETOPUN C OTpaHMYEHHBIM JOCTYNOM K HMH(OpMAlUU, U,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IuiockonedatHoro tekcta TOI'BYK «TamOoBckas obmacTHast
yHUBepcalbHasg Hay4Has oubimmoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuuectse ot 16.09.2021 Ne 6/H)

7.3.2 UudopManimoHHbIe CIIPABOYHbIE CHCTEMbI
1. CnpaBounas npaBoBast cucrema Koncynprantllntoc (1oroBop nocraBky, aJjanTaluu U
COIPOBOKEHUS K3eMIuIsApoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (noroop Ha yciy-

' TI0 COnpoBOXKAeHNUIO OT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHHblIe mpodeccHoHATbHbIE 0a3bl JaAHHBIX

1. baza naHHBIX HOpMaTHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHOM Mpo-
rpamMMmbl «Pocmetony (moroBop ot 05.09.2024 Ne 512/2024)

2. baza nannpix Hayunoii anextponnoi 6ubiamoreku eLIBRARY.RU — poccuiickuii nH-
(bopManMOHHO-aHATUTHYECKUH TIOpTal B 001aCTH HAyKH, TEXHOJOTHH, MEIUIIHBI 1 00pa30Ba-
uus - https://elibrary.ru/

3. TTopran oTKpbITEIX AaHHBIX Poccuiickoi deneparmu - https://data.gov.ru/

4. OrtkpeiTele JaHHble @exepanbHOW CaykKObl TOCYAAPCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

5. IIpodeccnonanshas 6a3a ganubix. Karanor 'OCTos http://gostbase.ru/.
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6. Ilpodeccuonanbhas 6aza nanubix. PI'BY DenepanbHbli HHCTUTYT MPOMBIIIICHHON
cobcreennoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.

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

7.3.4 JIulleH3MOHHOE M CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe
obecreyeHne, B TOM YHCJIe 0TE4eCTBEHHOT0 MMPOU3BOACTBA

Ne HaunmenoBanue Pazpabotunx HoctynHocTh Ccouika Ha Eqnaerit PexBHU3uTH NOI-
IO (mpaBooGia- | (JIMIEH3WOHHOE, | pEeecTp POCCHHCKUX TBEPKAAOIIETO J10-
JTaTeIb) cBoOOnHO pac- | mporpamm it OBM | kymeHTa (ipu Hanu-
npoctpansemoe) | u B/l (mpu Hammuum) 1719
1 MicrosoftWindows, | MicrosoftCorpor | Jlunensnonnoe - JIunensus
OfficeProfessional ation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHA: OECCPOYHO
2 | AwnrtuBupycuoe npo- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuieH3noHHbI#
rpammHoe obecriede- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
HHE ro» sphrase_id=415165 «Codrekcy ot
KasperskyEndpointSe (Poccus) 09.12.2024 Ne 6/,
curity uis OusHeca CPOK JICHCTBHSI: C
09.12.2024 mo
09.12.2025
3 | MoitO¢pucCranmapr- | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - obJiauHbIe TeX- ov.ru/reestr/301631/? «PyOuKon»
OducHblil maker noJjorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
UL pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH ¥ MOYTOH 12
(myoffice.ru) CpOK JeiicTBHs: Oec-
CPOYHO
4 OducHbIN makeT AO «P7» Junensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckromHast Bepcusi) sphrase_id=4435041 or 24.10.2023 Ne
03641000008230000
07
CpOK xeiicTBus: Oec-
CPOYHO
5 OrneparioHHast CH- 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
creMa «Anpt O6paso- | cBoGOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHUE» rpamMmMHOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK xeiicTBus: Oec-
CPOYHO
6 | Iporpammuas cucre- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g | JluueH3uoHHbIH KO-
Ma Juist oOHapyxkenust | ruar» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aUMCTBO- sphrase_id=2698186 THILTATMaT OT
BaHUH B yUeOHBIX U 23.05.2024 Ne 8151,
HaYYHBIX paboTax CPOK JIEHCTBUS: C
«Antumnaruat BY3» 23.05.2024 o
(https://docs.antiplagia 22.05.2025
us.ru)
7 AcrobatReader AdobeSystems | CpoboaHo pac- - -
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https://ru.wikipedia.org/wiki/Adobe_Systems

- IPOCMOTP TOKYMCH- TPOCTPaHsIEMOe
toB PDF, DjVU

8 FoxitReader FoxitCorporation | CsoGozHo pac- - -
- IPOCMOTp TOKYMEH- MIPOCTPAHIEMOE
toB PDF, DjVU

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTH « UHTEepHeT»

1. CDTOwiki: 6a3a 3nanuii no mudposoii Tpanchopmarmu https://cdto.wiki/

2. Www.garant.ru - cnpaBouno-npasoBas cuctema «I'’APAHT».

3. www.consultant.ru - cpaBouHo-tipaBoBast cuctema «Koucysbprant [Lrocy.

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

5. baza nannbIX umH(OpMAMOHHON cucTeMbl «EIMHOE OKHO AOCTyna K 00pa3oBaTellb-
HBIM pecypcam» http://window.edu.ru

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

7. HaumonaneHusiii udpoBoii pecypc «PyKOHT» - MeXOTpacieBas 3J1eKTpOHHass O1Oimo-
Teka Ha 06a3e TexHomoruu Konrekctywm http://www. rucont.

8. DnekTponHas 6ubimoTeyHas cucreMa Poccuiickoro rocy1apCTBEHHOTO arpapHoro 3a-
OYHOTO yHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce
1. LMS-mnardopma Moodle
2. BuptyanbHas 1ocka Mupo: miro.com
3. Bupryansnas nocka SBoardhttps://sboard.online
4. O6naunsie cepBuchl: Snmekc./Iuck, O6mako Mail.ru
5. Cepsucsl onpocos: Suaexc.@opmbr, MyQuiz
6. Cepaucel BuaeocBsizu: Suaexc.Tenemoct, Webinar.ru
7. CepBuc coBMecTHOW pabOTBl Haj mTpoekramu miusi HeOompmmx rpynm  Trello
http://www.trello.com

7.3.7 LInppoBble TEXHOJIOTHHU, IPUMEHsIEMble TPH U3YYEeHUH TUCIHHIIHHbI

Bunpr yueOHOM paboThI, BEITIONIHIEMBIE | DopMUpyeMbIe

Ne Lndposbie TEXHOTOTHH sty P S pMHDY NAK
C IpUMeHeHneM ITU(PPOBOM TEXHOJIOTHH | KOMIIETSHIIUU
Jlexnuun

1. | OGaynbIe TEXHOIOTHH ! [IK-7 HJIK-2
CamocTrosiTennpHas padoTa

2. | Bonpiime nanHbIe CamocTrosiTennbHas padoTa [K-7 NJK-2

8. MarepuajibHO-TEXHHYECKOE O0ecnedeHue TN CIUITMHBI (MOLYJIA)

VYuebHas ayIuTOpHs Ui IPOBEICHUS 3aHATUH JIEKIIUMOHHOTO THMA (T. MUYypHHCK, YII.
WnTepHannonansHas, oM Ne 101, 2/32):

1. UnTepaktuBHas nocka (uHB. Ne 2101040205)

2. Cuctemnsrii komruiekT: npoueccop IntelOriginal LGA 1150, Beatunsitop Deepcool
THETA 21, matepunckas minatra ASUS H81M-K<S-1150 iH, mamste DDR3 4 Gd, xectkuit
muck 500 Gb, xkopriyc MAXcase H4403, 6ok nuranus Aerocool 350W (unB. Ne 21013400740)

3. ITIpoexTopViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D

VYuebHas ayIuToOpus Ui IPOBEICHHS 3aHATUH CEMUHAPCKOTO TUIA, J1a0OpaTOPHBIX 3a-
HSATUH; TPYNIOBBIX M MHIUBUYaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
arrecranuu (r. MuaypuHck, yiu. MaTepranmonanshas, oM Nel01, 2/10)

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

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

3. Becol anamutnyeckue BJID-200 (1101044658);
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4. Becwl BJIK-500 (unB. Ne1101044652);

5. Kommpeccopnast memOpana (nuB. Nel111044707);

6. PH-metp (uaB. Ne1101044694);

7. Cnextpodoromerp HIIT-195 (muB. Ne1101044704; 1101044706);
8. Croxn 2-x Tym0O0BEIi (uHB. Ne1101044719);

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

10. ®otoanexrpokonopumerp (nHB. Nel101044665);
11. Xonoauneuauk Lehel (uuB. Ne1101044785);

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

14. Hxad cymmnbhblit JIT1-32/3 (uuB. Nel1101044758);
15. Dnekrpomkad cymwibHbl (MHB. Nel1101044748).

VYyeOHast ayuTOpus A CAaMOCTOSITENbHOM paboTsl (T. MuuypuHck, yi. MaTepHanuo-
HajbHas, 7om Ne 101, 3/2390)

1. Mocka knaccHast (uuB. Ne 2101063508)

2. Kamro3u (uuB. Ne 2101062717)

3. Kamro3u (uaB. Ne 2101062716)

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

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

6. Mono6ok iRU308 21.5 HDi3 3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ knaBuarypa, mpims (naB. Ne 21013400521,
21013400520)

7. Kommbrorep DualCore E 6500 (maB.Ne 1101047186)

8. Komnnsrorep Topuano Cope-2 (uuB.Ne 1101045116, 1101045118, 1101045117)

9. Oxpan Ha mratuse (MHB.Ne 1101047182)
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Pabouas nporpamma aucruriuHsl (Moaynst) «HeoprannueckasixuMus» COCTaBJI€Ha B COOTBET-
CTBUM C TpeOOBaHHAMHU (eepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa BBIC-
niero obpa3oBanus - OakajaBpuara 1Mo HampasieHHI0 NoArotoBku 19.03.04 Texuomorus mpo-
JOYKLIUU U OpraHu3aiysi OOLIECTBEHHOrO MUTAaHMA, YTBEP)KICHHOIO NMPHUKa30M MMHHCTEPCTBA
HaYKU ¥ BbIciIero oopaszoBanus Poccuiickoit @enepanuu ot 17 aBrycra 2020 1. Nel1047

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

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

[Tporpamma nepepaboTaHa U JOTOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuu KadeapblOMoI0ruu 1 XUMHUHU, potokoa Ne 8 ot 04 am-
pens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceiaHuu ydyeOHO-MeToanyeckoi komuccuu CouuanbHo-
neaarorudyeckoro nHctutyra Muuypunckoro ['AY, nporokxoin Ne 8 ot 11 anpenst 2022 r.
[Tporpamma yTBepkaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa U JOMOHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.
[IporpamMa paccMoTpeHa Ha 3aceqaHud KadeApbIOMOJIOTHMH M XHMHHU, NMPOTOKOdI Ne 8 ot
O4ampens 2023 1.

[IporpamMa paccMOTpeHa Ha 3acelJaHud Y4eOHO-MeToandeckod komuccuu ColuaibHO-
nenarornyeckoro nHCTuTyTa Muaypunckoro I'AY, npotokon Ne 11 ot O5uronst 2023 1.
[Tporpamma yTBepskacHa PemenuemM Y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA, TPOTOKOI
Ne 10 ot 22urons 2023 1.

[Iporpamma nepepaboTaHa U A0TIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusiMu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceqaHuu kadeapbiOnoaorui 1 XuMuu, mpoTokoa Ne 09 ot O6mas
2024 1.

[IporpaMmma paccMoTpeHa Ha 3aceJaHUM ydeOHO-MeToauyeckoil komuccuu CouManbHO-
negarorndeckoro uHcTuTyra Muaypurackoro I'AY, mporokon Ne 09 ot 13mas 2024 r.
[TporpamMma yTBepxkaeHa Permennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 09 ot 23mas 2024 r.

[Tporpamma nepepaboTaHa U JOTOIHEHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OMOJIOTMH M XMMHH, HTPOTOKOI Ne § oT
2anpens 2025 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUM y4eOHO-MeToandeckoi komuccuu CouuanbHO-
nemarorndeckoro nHCTuTyTa Muaypunckoro ['AY, mporokon Ne 09 ot 8 anpenst 2025 r.
[Iporpamma yTBepkaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 8 ot 23ampens 2025 T.

OpurnHai JOKyMeHTa XpaHUTCS Ha Kadeape OUOIOTHN U XUMHUH

28



		2025-08-18T10:01:35+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "МИЧУРИНСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ"




