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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
KonrakTtHas pabota o0yuaromuxcs ¢ mpenojaBareiemM, T.4. 60 18
AyIUTOpHBIE 3aHSTHUS, U3 HUX 60 18
JIEKIIHA 20 6
71a00paTOpHbIE PAaOOTHI 40 12
CamocTosiTennpHas paboTa 00yJaromuxcs, B T.4. 93 153
HanucaHue pedepaToB 30 50
MOJITOTOBKA JIOKJIAJIOB 33 53
BBITTOJTHEHHUE WHJMBHTYaTBHBIX 3aJJaHUH (TECTOB) 30 50
KouTposns 27 9
Busa UTOroBoro KOHTpoJIs JK3aMEH JK3aMEH
4.2 Jlekuun
O0BeM B akaj.gacax
Ne Pazpen muctumimuHb! (MOZYIS), TEMBI ISKIIAH (;ggl?:; 3;)(;;1:4? q;gfﬁgfg;r;r
o0y4eHus: | 00ydeHHs
1 |BBenenne.OCHOBHBIE TOHITHS Y 3aKOHBI XUMHUHU 1 0,25 YK-2, OIIK-2, I[IK-7
2 |PactBopH 0,5 0,25 VYK-2, OIIK-2, IIK-7
3 | PacTBOpBI 21IEKTPOIUTOB 0,5 0,25 YK-2, OIlK-2, T1K-7
4 |T'upponus conei 0,5 0,25 VK-2, OIIK-2, I[IK-7
5 | KoMIulekcHbIE COETUHEHNS 0,5 0,25 VYK-2, OIIK-2, IIK-7
6 | OKHCINTETFHO-BOCCTAHOBHUTEIHHBIE PEAKITHU 0,5 0,25 VYK-2, OIIK-2, IIK-7
7 | KuHeTnka XMMHYECKOW peakinu 0,5 0,25 VK-2, OIIK-2, T1IK-7
8 | XuMuueckoe paBHOBECHE 1 0,25 VK-2, OIIK-2, I[IK-7
9 | OcHOBBI XUMHUYECKON TEPMOTUHAMHUKHI 1 0,25 VK-2, OIIK-2, TIK-7
10 | Ctpoenue aToma 1 0,25 VK-2, OIIK-2, TIK-7
11 [lepunonuueckas cucrema snementoB .M. Mennene- 1 0,25 YK-2, OIIK-2, I[IK-7
eBa
12 | Xumunueckast CBSI3b 1 0,25 YK-2, OIIK-2, T1IK-7
XHUMHSL 3IEMEHTOBIPYII MEPHOAHYECKON CHCTEMBI. YK-2, OIIK-2, IIK-7
13 1 0,25
Bonopon.
14 | DnemenTs! [A-moarpymIbI 1 0,25 YK-2, OIIK-2, ITK-7
15 | Onements! ||A-moarpynmst 1 0,25 YK-2, OIIK-2, I[IK-7
16 |OnemenTsl HIA-oarpynms 1 0,25 VK-2, OIIK-2, TTIK-7
17 | OnemenTs! IVA-noarpynmst 1 0,25 YK-2, OIIK-2, IIK-7
18 | DnemenTs! VA-noarpymniisl 1 0,25 YK-2, OIIK-2, IIK-7
19 | DnemenTs! VIA-nioarpynmst 1 0,25 YK-2, OIIK-2, T1K-7
20 | Dnementsl VIIA-ioarpyris 1 0,25 YK-2, OIIK-2, I[IK-7
21 |Onements! VIIIA-oarpynmsl 1 0,25 YK-2, OIIK-2, IIK-7
22 |IlepexoHpIe METaJLIBI 1 0,5 VK-2, OIIK-2, TTIK-7
23 | JlJauTaHOMABI M AKTUHOUIBI 1 0,25 VYK-2, OIIK-2, IIK-7
UTOI'o 20 6




4.3 JlaGopaTopHble padoThI

O0beM B akaj.gacax

pasjfena HaumenoBanune OuHasl | 3a04Has nabopatopHoe obopynoBanue | Dopmupyemsie
(Temb) 3aHATHUA ¢dopma ¢dopma Y MaTepHallbl KOMIIETEHLIUU
o0y4eHus | 00yyeHus
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 1 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 1 CTaJITTMYECKUH alleTaT aMMOHHS; VK-2, OIIK-2,

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

9 N 4 1

COJICH. IK-7
LITATHB C IPOOUPKAMH; LIMIIMHID
Ha 25MJT; CIUPTOBKA; PacTBOP
Nzydenue crpoenus NH4Fe(S04)2 -6H20, pactBop
10 ¥ CBOMCTB KOM- 4 1 THIPOKCHIA HAaTpus; pacTBop xio- | YK-2, OIIK-2,
IJIEKCHBIX COEIMHE- puza Gapusi; pacTBOp polaHHuIa [K-7
HU. ammonust; pactBop K3[Fe(CN)6];
pactBop cynbdara xenesa (11);
pactop Fe4[Fe(CN)6]
HITATHB C IPOOUPKAaMU; pacTBOP
Visyuenue okuci- zyan)aTa Meu (‘I 1); pacTBOp
TeNbHO- yib(aTa HUHKA; PAaCTBOP VK-2, OTTK-2,
11 4 1 K3[Fe(CN)6]; 2 »xene3HbIx rBO3/s
BOCCTAHOBUTEJIBHBIX [K-7
peaKiuil. MIUATIETKY Ha 2MJI PACTBOPHI:
KMnO4, H2S04, KJ, FeSO4,
FeCl3
HITATHB C IPOOUPKAMU; pacTBOP
¢dykcuHa; pacTBop OpOMHOI BOJIBI;
2H. pacTBOpP THAPOKCHA HATPHS;
VisyueHie cBocTB 1H. pacTBOp CEPHOMU KHUCIIO-
FATIOTeHOB (HeMeTall- TBI,ITUIIETKH, HHIAUKATOpHAs Oyma-
11 | 508 VIIA- noarpyn- 4 1 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 (CBEKEHNPUTOTOBICHHOTO),
XJIOpHas BoJIa, OpoMHas BOJA,
WoJTHAsl BOJIA




N3yueHne cBONCTB

LITATHB C TPOOHPKAMU; CIUPTOB-
Ka; KOHII. a30THAsI KUCIIOTa, cepa
(mopo1ok), 2H. pacTBOp XJIOpHIA

1p |HemeTamioB VIA- 1 Oapust HUHK (TpaHyJibl), cepHas YK-2, OIIK-2,
MOATPYIIIBI U UX CO- KHUCJIOTa KOHII., CHUPTOBKA, Jep- IIK-7
SIUHCHUI. XKaTelb,2H. pacTBOP THOCYJIb(aTa
HaTpHsl, XJIOPHAs BOJA, HOJHAS
BOJIa, 2H. pacTBOP XJopuaa 6apus
LITATHB C 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 1 BO, KOHII. a30THas KUCJIO0Ta, 2H.

NOATPYIIBI U UX CO- . [K-7
. pacTBOp a30THOM KHUCIOTHI (ap-
eMHEHHH.
(opoBas yamieuka, CTEKISTHHAS
Majoy4ka, pacTBOp Au(eHUIaMUHA
B KOHII. CEPHOM KHUCIIOTE, 2H. pac-
TBOpHI Qoctara, runpodocdara n
quruapodocdara HaTpust
HITATHB C TPOOUPKaMU, QUIILTPO-
. BaynbHas Oymara, BOPOHKA, pac-
Msysenue cpokcTs TBOp K aCZTCHﬂ’ aK’II“)I/IBI/I (’)f:aHHmﬁ
HemeTaios IVA- PP ’ P VK-2, OITK-2,
13 1 YTOJIb2H. 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 KUCNIOTa, cTekisd- | 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 I/ISIp 1u EE}THBO TH]T
metamios [1A- DU, “H. pACTEOD VK-2, OTIK-2,
14 0,5 poxcuna HaTpusi, 1H. pacTBOpPHI
MOATPYIIIBI U UX CO- [K-7
N kapOoHaTa HaTpusl, Cyibdara Iu-
eIMHEHHH.
THS, XJIOPHUIA KaJbIHA, XJIOpUAa
Oapusi, kapOoHaTa HaTpusl, 1H.
PacTBOp COJITHOW KUCJIOTHI
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
THJPOKCHJIA HATPHsl, alFOMHHHE-
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.

AI2(S04)3, MgCI2,

KHCJIOTBI

NaOH, 21. pactBopsr FeCl3,

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

UTOIro
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4.4 TIpakTu4ecKue 3aHSITUSHE IPETyCMOTPEHBI

4.5 CamocrosiTesibHAs padoTa 00y4aArOIIMXCH

OO0beM aKaa.4yacoB

. oyHas 3a04Hast
Paznen mucrummHE (TeMa) Bun camocrostensHON paboOThI
dhopma dhopma
o0yueHus: | oOydeHus

Baenenune. OCHOBHEIE MOHATHS

Hammucanwne pedepara 3 6
1 3aKOHBI XUMHU

Hammucanme pedepara 3 -
PactBopsI S

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

Hanucanue pedepara 3 -
PactBOpBI 371€KTPOIUTOB v

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

BrInonHeHHe WHAMBHUTYJTBHBIX 3a/IaHUH (TECTOB) 3 8
BOCCTaHOBHUTEIFHBIC PEAKIIUU
Kunetnka xuMudyeckol peaknny | BeirmoHeHne MHIMBUAYAIBHBIX 3aJaHAN (TECTOB) 3 8
XHUMHYECKOe paBHOBECHE BrinonHeHne MHAMBHUTYalbHBIX 3a1aHHH (TECTOB) 2 8
OCHOBBI XUMHUYECKOH TEPMO- IToaroroBka nokiana 2 -
JUHAMUKA BeinosiHeHre MHIUBH Ty bHBIX 3a/1aHHH (TECTOB) 2 6

Hanucanue pedepara 2 -
Crtpoenue atoma pecep >

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

Hanucanue pedepara 2 -

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

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

Hammucanne pedepara 2 -
Xumus seMenToB rpymn nepu- | Hanmcanue pedepara 2 -
0JIM4eCKO cucTeMbl. Bomopon. | BelmojgHeHue WHAWBUAYATBHBIX 33aHUH (TECTOB) 2 6

Hanucanue pedepara 2 -
OnemeHTsl [A-oarpymnel pedep v

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

Hanucanue pedepara 2 -
OnemenTs! ||A-ioarpynmnsl pedep v

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

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

BrinosiHeHHe WHAMBHIYIbHBIX 3a1aHUH(TECTOB) 2 6

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

BrinmonHeHne WHANBH Ty aTbHBIX 3a1aHUH(TECTOB) 2 5

Hanucanue pedepara 2 -
OneMeHThl VA-OArpymbl pedep >

BrInosiHeHHE WHAMBH Y IbHBIX 3a1aHUH(TECTOB) 2 6

Hanucanue pedepara 2 -
Onementsl VIA-oarpynms pegep —

BrInosiHeHHE WHAMBHTYJIbHBIX 3a1aHUH(TECTOB) 2 6

Hanucanue pedepara 2 -
Onementsl VIIA-onrpymmst pegep v

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

BrInonHeHne HHANBUAYaIbHBIX 33aHUI(TECTOB) 2 6

Hanmcanue pedepata 2 -
TlepexoHbie MeTaIbI v

BrimonHenne HHANBUAYATBHBIX 3aaHAN(TECTOB) 2 6

Hanucanne pedepara 2 -
JlanTaHOMIBI M AKTHHOUIBI v

BrimonHeHNe HHANBUAYATBHBIX 3aaHAN (TECTOB) 2 6
UTOI'o 93 153

4.6 BoinoJiHeHHe KOHTPOJIbHOM padoThI00yYa0 UMM CS

3a04HOI (pOopMBbI 00yUEHUS

Xumus — QpyHaaMeHTaabHas TUCHMILIMHA, HAa KOTOPOH 0azupyeTcs M3ydeHue Mmocieny-
I0IUX 0011e00pa30BaTEeNbHBIX U CIIEHUAIBHBIX TUCHUIUIMH (OHONOTHH, (DU3HOJIOTHH, TEXHOIO-
TUU TIPOU3BOJICTB U JIp.)

[opsanox nzydyenust nucuuIuinebl «Heopranndeckass XumMus» 00y4JarolMMHCS AUCTaHIU-
OHHOM (hOpMBI O0YUEHHSI CTPOUTCS IO CIEAYIONIEMY IIJIaHYy:

1. CamocTosiTensHOE M3yYyeHUE MaTepuaia Mo ydeOHHKaM M y4eOHBIM MOCOOHSIM C HC-
M10JIb30BaHNEM yUEOHOM MpOrpaMMbl U CIIPaBOYHOM JIUTEPATYPBI;

2. BpInonHeHne KOHTPOJBHBIX 33/IaHUi COTJIacHO MHUGPY U 3allUTa KOHTPOIbHBIX padoT
(TabnuIa BApHAHTOB KOHTPOJILHBIX 3a/JaHHH MPUBECHA B KOHIIE METOINYECKOTO YKa3aHus),

3. BeimonHenue 1a00paTOpPHOTrO MPaKTUKyMa M IMOCEIICHHE JIKIHI B MEPHOJ CECCHUH,
OTYET 110 JTA0OPATOPHBIM MTPAKTUKYMaM (€CJIM TAKOBOH 3HAYHUTCS B YISOHOM IUIAHE);

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

KonTponbHyto paboTyoOyuaromuiicss J0JDKEH BBINOJIHATH camocTosTenbHo. Ecium Ha
KOHTPOJIbHYIO Pa0OTy MoiyuyeHa OTpHIaTeIbHAas pPEeleH3Us «HE JOIMyCKaeTcsi K cobecenoBa-
HUIO», KOHTPOJIbHYIO OpadaThIBAIOT, C YUETOM 3aMEUaHUil pEeleH3EHTa, B TOM ke TeTpaau, U
BBICHUIAIOT HA TOBTOPHOE PELICH3UPOBAHUE.

Jlo 9K3aMeHa MM 3a4eTa 00yJaroIUHCIIPOXOIUT 3alIUTy KOHTPOJIBHON paboThl y mpe-
MoJ1aBaTelsl, pEIieH3UPOBABIIETO €€, B IMYHOM Oecese.

PexomeHnaanuu 1o BbINOJHEHHIO KOHTPOJIBHOM padoThI

[lepen BbIMOIIHEHNEM KOHTPOJIBHOM pabOTHl HEOOXOAUMO U3YUYHUTh PabOUyIO MPOrpamMmy
JucIUIuInHbl «Heopranuueckas XuMuUs», TEOPETUYECKUI MaTeEprail B COOTBETCTBUU € COJIEpKa-
HUEM JUCIHUIUIMHBI IO MPOrpaMMe, 10 y4eOHBIM ITOCOOUSIM U PEKOMEHIALUAM, O3HAKOMUTHCS C
pelLIeHHeM THUIOBBIX 33734 10 JaHHOW MeToAuuYecKor pa3paboTke. Pemienus 3agad u oTBET Ha
TEOPETUYECKHE BOIPOCH! JOHKHBI ObITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32 UCKJIIOUEHUEM TEX
CJlydaeB, KOI/la IO CYIIECTBY BOIIpOca Takas MOTUBHUPOBKA HE TpeOyeT, HalpuMep, KOr/ia HyKHO
COCTaBHUTb EKTPOHHYIO (HhOpMyiy aToMa, HalucaTh ypaBHeHHE peakuuu U T.j4. Ilpu pemenun
3a/1a4 HY>KHO IIPUBOJUTH BECh XOJ1 PEILIEHUS 1 MAaTEMaTHYECKOr0 MPeoOpa3oBaHMUsl.

IIpu pemiennu 3a1a4d ¥ OTBETAX Ha BONPOCH! KOHTPOJIBHBIX 3a/laHUM ClIelyeT UMETh B BU-
Ny CleAyolee:

1. Pemenuie 3a1ay He0OXOAUMO COINPOBOXKIATh MOsSCHEHHEM. MaTeMaTHUeCKue pacyeThbl
0053aTeNbHO JOBOAMTD /10 KOHKPETHOI'O YHCIOBOIO OTBETa (HEOOXOAMMO BO3BOJIUTH B CTEIIEHb,
U3BJIEKaTh KOPHU, BBIYUCIATH JOrapu(pMbl YKCeT U MIPOU3BOAUTH JPYrue MaTeMaTH4eCKue orle-
pamun).

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

3. OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIH, MPOTEKAIOL[e B BOJHBIX pacTBOpax,
YPaBHHUBAIOTCSI MOHHO-IEKTPOHHBIM METOAOM. IIpu cocTaBieHMM HMOHHO-RJIEKTPOHHBIX CXEM
MIPOLIECCOB BOCCTAHOBJIEHUS U OKUCJICHUSI MAJIOPACTBOPUMBIE JIEKTPOJIUTHI, ClIa0ble AJIEKTPOJIN-
THI CJIEZYET 3aucaTh B MOJIEKYIJISIpHOI (popme, Kpome Toro, HaJlo yuuThiBaTh pH cpenbl.




4.1lpy BBINOJIHEHMH 3alaHU CIIEIYET I0JIb30BAThC NPUBEACHHBIMUB PEKOMEHIAIUAX
CIPaBOYHBIMU TAOJIMIIAMU IO KOHCTAHTaM MOHU3AaLMU CIA0BIX 3JIEKTPOJIUTOB, IPOU3BEACHUAM
pPacTBOPUMOCTU ¥ KOHCTAaHTaM HECTOMKOCTH KOMILJIEKCHBIX HOHOB.

5. OTBeThI Ha KOHTPOJIbHBIE BONPOCHI TOJKHBI ObITh KPAaTKUMU, HO UCYEPIBIBAIOIIUMHU U
COIIPOBOXKIATHCS TEOPETUYECKUMU OOOCHOBAaHHMSMH, (POPMYIIAMU U YPAaBHEHUSAMU XMMUYECKHX
peakuuii. [Ipu oTBeTe Ha TeOpETUUECKUE BOIPOCHI HE CIIEAYET MEPENUCHIBATh TEKCT yUeOHHUKA.

6. KonTposibHbIe paObOTHI BBITIOIHSIOTCSA B TETPAASX, 3aY4TCHHBIC paOOTHI MPEICTABISIOT-
Csl CTYZCHTAMH Ha DK3aMEHE.

7. Bee 3amaun cinenyer pewats B cucteme CH. Jlanee npuBeneHbl HEKOTOPBIE MOHATHS
XUMHHU U CIIOCOOBI BBIPAXKEHUS KOHLIEHTPALUil pacTBOPOB € UCHOIb30BaHUuEM cucteMbl CH.

4.7Conep:kanue pas3aeioB JTUCHUIIINHbBI

1. BBegenne.OcHOBHBIC NOHATHSA U 3aKOHBI XUMHUM.MeCTO XMMHUM B 1IEJIOM U HEOpra-
HUYECKOM XMMHHM B YACTHOCTH CpPEIU €CTECTBEHHOHAYYHBIX AUCUHUIUIMH. CTEXHOMETpUYECKUE
UH/IEKCHI B K03 GuIreHTsl. Mojb, MOJIIpHAs Macca, XUMHUECKUI SKBUBAJICHT, (PaKTOp SKBHBA-
JIEHTHOCTH, MOJISIpHAsi Macca SKBUBAJICHTA.

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

Hcnonb30BaHne XUMUYECKUX MOHSATUHN, 3aKOHOB U METOJ/I0B UCCJIEI0BAHUS B CEJILCKOXO-
3SIICTBEHHBIX U OMOJOTHUECKUX HayKax. JKOJIOTHYECKas OMacHOCTh HErpaMOTHOTO MPUMEHEHUS
XUMHUUYECKHUX IPOAYKTOB B CEJIbCKOM XO3SIIICTBE.

2. PacTBopbl. PacTBOpBI Kak CMECH MOHHO- U MOJIEKYJISIPHO-IUCIIEPCHOTO ypoBHs. Ue-
aJlbHbIE U HeWJeanbHble pacTBOPbL. [IpuunHbl 00pa3oBaHus BOJHBIX pacTBOpPOB.CHOCOObI BbIpa-
JKeHUs KoHLleHTpauuil. HapoiHO-X0351CTBEHHOE 3HAU€HHUE PACTBOPOB.

3. PacTBOpBI 2/1€KTPOJMTOB. THIIBI CUIIBHBIX 3JEKTPOJIUTOB. [ MapaTanus noHOB. DHEp-
rus ruApatanun. [lepBudnas u BropuuHas ruapatHeie obonouku. Kpucramnoruapatel. 3aBucu-
MOCTb PaCTBOPUMOCTH CHJIBHBIX AJIEKTPOJIUTOB OT S3HEPIMM KPUCTAIUIMUECKOMN PEIIETKU U SHEP-
TUM THApATAIlMM MOHOB. AKTUBHOCTb, KOO(PUIIMEHTH aKTUBHOCTU. [Ipou3BeneHrne pacTBOpH-
MOCTH.

3Ha4YeHHEe PaCTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB B XUMHUH, OMOJIOTUHU, TEOXUMUHU.

Tunsl cnabpix 31eKTPoaUTOB. KOHCTAaHTBI M CTENIEHU AMCCOLUAIMM CIA0bIX 3JIEKTPOJIH-
ToB. Bosia kak cnalbiil 31eKTpoauT. KucioTHO-OCHOBHBIE CBOMCTBA BellecTB. BomopoHbIl U
TUIPOKCHIIBHBIN MOKa3aTenu pacTBopoB. CriocoObl M3MepeHusi BOJAOPOJHOro IMokasarens. by-
(bepHbIe pacTBOPHI.

4. T'maposm3 cogeil. Tunbel TruAposu3a, KOHCTAaHTBI M CTENEHHU THAPOJIU3A CO-
Jeii.3HaueHrne pacTBOPOB CIIA0BIX ANEKTPOJIUTOB B XUMHH, OMOJIOTUN U T€OXUMUH.

5. KomnjiekcHble coequHennsi.CocTaB U CTPOCHHE KOMIUIEKCHBIX coeauHeHuit. Koop-
JMHalUMOHHas Teopust BepHepa. Xumuueckas CBsA3b B KOMIUIEKCHBIX COE€IMHEHUSX. Teopus Ko-
OpJAVHAIIMOHHOM XMMHUYECKOHN CBSI3U: METOJ] BAJICHTHBIX CBSI3€d, TEOpUs KPUCTAIUIMUECKOIO MO-
751. 3HaYEeHNE KOMIUIEKCHBIX COEMHEHN.

Jucconmanusi 1 yCTOMYMBOCTh KOMIUIEKCHBIX coeluHeHHi. X HOMeHknartypa. 3Hade-
HUE KOMIUIEKCHBIX COeIMHEHMU. Xiopoduiul, reMuH, GepMeHTHl - MPUPOJHBIE KOMIUIEKCHbIE
COETMHEHUSI.

3HayeHne KOMIUIEKCHBIX COEJMHEHUH B OMoxumHM KieTku. HoBoe HampaBieHue B Xu-
MUU — OMOHEOpraHNYecKas XUMHUSI.

6. OKuCINTEILHO-BOCCTAHOBHTEJIbHbIC peakuuu.CTEeNeHb OKUCIEHUS M NpaBUia €€
HaxoxaeHusa. OKUCIUTENN U BOCCTaHOBUTENU. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE (IEKTPO-
HbI€) MOTEHIMANbl. 3aBUCUMOCTb MOTEHIMAIa OT aKTUBHOCTEH MOTEHIMAT-ONPEACIAIONINX Be-
niecTB. YpasHenue HepHcra.

Omnpenenenye HaNpaBJICHUs U TNTyOMHBI IPOTEKAHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pPEaKIuy C MOMOIIBI0 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTOTEHIAIOB.
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Ponb okncanTENnpHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B IPUPOJIE.

7. Kunernka xumMu4eckoi peakumu.llonarue o ckopoctu xumuyeckoil peakiuu. Mc-
TUHHAs (MTHOBEHHAs) CKOPOCTh peakiuu. OCHOBHBIE ()aKTOPHI, BIUSIONINE HA CKOPOCTh peak-
nuy. XUMUYECKas peaklus Kak MOCIeJOBATEIbHOCTh AJIEMEHTAPHBIX CTaAui. 3aKOH JEHCTBY-
FOIIMX MAacC — OCHOBHOW 3aKOH XMMHWYECKOW KUHETHKH JUIA 3JIEMEHTapHOM craauu. KoHncranra
CKOPOCTH pEaKIIVH.

3aBUCHUMOCTh CKOPOCTH XMMHYECKOH peakuuu ot TemmepaTypsl. [IpaBuno Baut-I'odda.
VYpaBuenue Appenuyca. [IpencraBienre o0 SHEpruu akTHUBAIMHM, SHEPreTHUYECKOM Oaphepe U
IIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanu3z u ¢pepmenTsl. MeTObI peryIupoBaHusi CKOPOCTU XUMHUYECKOM peakiuu.

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

8. XuMnueckoe paBHoBecHe. XMMUYECKOE PABHOBECUE KAK PE3yJIbTaT CaMOIIPOU3BOJIb-
HOTO MpOoTeKaHus obpaTumoi peakmuu. [IpoTomuTdeckoe paBHOBecHe. JIMHAMHYECKUN Xapak-
Tep XUMUYECKOro paBHoBecus. [Ipu3Haku uctuHHOrO paBHoBecus. [IpeacraBinenue o KBa3upas-
HOBECHH U TICEBIOPABHOBECUU (METACTAOMILHOM COCTOSIHUH).

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

Ponp xumMuueckux paBHOBECH B IPUPOJIE.

9. OcHOBBI XMMHYeCKOH TepMOAMHAMMKH.COCTOSTHUE BEILECTBA; TEMIIEpAaTypa U J1aB-
JIEHUE KaK ITapaMeTphbl, ONPEAEIISIIOUIME COCTOSIHUE BEILIECTBA.

OHTanbnus Kak QyHKIUS COCTOSHMSI BELIECTBA, KAaK MEpa 3allaCeHHON BEILIECTBOM JHEP-
ruu. DJeKTpOHHAas, KoyiebaTenbHas, BpallareiabHas U MOCTyNaTelbHas COCTABIIAIOIINE SHTAb-
nun. CBsI3b DHTAIBINN U TEIDIOEMKOCTH. DHTAIBIUS M TEIUIOBOW 3 (dekT peakuuu. Brramcie-
HUE SHTAIBIINN PEaKLUH [0 3HAYECHUSM SHTAIBIUNA 00pa30BaHus MPOJYKTOB U PEareHTOB peak-
nuu. 3akoH ['ecca.

CBoOoyHas sHeprust ['m00ca kak ¢pyHKus cocTosiHus BemecTBa. AG peakuu Kak mpu-
YHHA IPOTEKAHMsI CaMOTIPOU3BOIBHBIX peakiuid. CBsa3b AG peakiuy ¢ KOHCTaHTOW PaBHOBECHS
peakiuu. Berauciienne AG peakiyu 1mo 3Ha4eHUsIM CBOOOTHBIX SHEPTHI 00pa30BaHUS MPOIYK-
TOB U PEareHTOB PEAKIINH.

OHTponus. BeposTHOCTh MaKpOCOCTOSIHUS KaK YUCIIO MUKPOCOCTOSIHUH IIpU 3aJaHHOMN
SHTAJIBIIUU. DHTPONUS KaK Mepa BEPOSATHOCTH MAKPOCOCTOSIHUS. BhIUMCIIEHNE SHTPONUHN peak-
LMW TI0 SHTPOMHUAM MPOIYKTOB U PEAreHTOB peakluu. BTopol 3aKOH TEPMOJMHAMHUKHU KaK KpHU-
TEepU HaIpaBJIEHUS XUMUUECKON peaklUnu. DHTAJbIUINHBIA U SHTPONMUMHBIN BKJIaJIbl B CBOOOI-
HYIO DHEPIUIO peakuuu. FIX oTHOCUTENbHAs POIlb.

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

10.CTtpoenue aromMa.OCHOBHbIE NPUHUUIIBI KBAaHTOBOM TEOPUM CTPOCHHS Bellle-
CTBA:NPEJCTABICHUS O KOPIYCKYJSPHO-BOJHOBOM IyaJIU3MeE SIBJICHUA MHMKPOMMpPA, MPUHIUIIE
HeompeaeneHHOCTH, ypaBHeHuH LlpenuHrepa, BoIHOBOM (QyHKIMHU, aToMHOM opOuTanu. KsaH-
TOBBIE UKCJIA: TJIABHOE, OpOUTAIbHOE, MAaTHUTHOE M CIIMHOBOE. DHEPreTUUeCKrUe YPOBHU U MOJ-
ypOBHU aToMa. BUJl BOMHOBBIX (DYHKIIMI, OTBEUAIONIUX PA3TUYHBIM OPOUTAIBHBIM KBAaHTOBBIM
YHCcliaM, U pacrpe/iesIeHre AIEKTPOHHOM TUIOTHOCTH Ha Pa3IMYHbIX aTOMHBIX OpOUTAIISX.

[TpuHIMTBI 3aTI0JHEHUS SJIEKTPOHHBIXOpOUTANe aToMa B OCHOBHOM COCTOSIHMU: TPUH-
uun [laynu, npasmwio XyHaa. DIeKTpOHHbIE €eMKOCTH OpOHTasei, moaypoBHENH U YpOBHEH aTo-
Ma.

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

11. Ilepnoanueckas cucrema 31eMeHToB /. . MenaeseeBa.lloctpoeHne CTpyKTypsl
MEPUOJIUYECKON CUCTEMBI, UCXOs U3 DHEPreTUYECKON IOCIE0BATENBLHOCTH IOYPOBHEH MHO-
rosjeMeHTHbIX aromoB. [loHsTHE nepuona u ero ¢popmupoBanue mno npasuiam KieukoBckoro.
[Tpu4uHBI pa3aIUYHON JJTUHBI IEPUOJIOB; S-, p-, -, f-3JIeMEHTBI ¥ MX pacHoIOXKEHUE B CTPYKTYPE
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nepuoauieckoil cucrembl. CoBpeMeHHast (GOpMyIHPOBKA NEPUOTUUECKOT0 3aKoHa. [[nuHHO- U
KOPOTKOTIEPUOIHBIM BapHaHTHl MEPHOIUUYECKON cucTeMbl. MIX ocobeHHocTH. Pacmonoxenue B
HUX METaJJIOB U HEMETAJJIOB. 3HAYEHHUE NEPUOANYECKOT0 3aKOHA JIJIs1 XUMHUH.

CBoiicTBa aTOMOB 3JIEMEHTOB (TIOTEHIIMAJ HOHU3ALUU, CPOJICTBO K AJIEKTPOHY, IIEKTPO-
OTPUIATEIILHOCTh, paauychl Ban-nep-Baannca), o0mue XuMUYecKiue CBOMCTBA JIEMEHTOB U T1e-
PHOIUYECKHI XapaKkTep X U3MEHEHHUs. PeaklinoHHasi ClIOCOOHOCTDH BELIECTB.

12. Xumu4yeckasi ¢BA3b. THIIBI XMMHUYECKOM CBSI3M: KOBaJIEHTHAs, HOHHAs, MeTajande-
CKas, BOJOPO/IHAs. XapaKTEPUCTUKU CBSI3EH: JIEKTPUUECKUE TUIMOJIbHbIE MOMEHTHI, YPPEKTUB-
HBIE 3apsAbl aTOMOB, CTEIICHb MOHHOCTH, HAIIPaBICHHOCTh U HACBHIIICHHOCTb, SHEPTUs U JUIMHA
cBs3u.MeTo/1 BaJIeHTHBIX CBsI3el U OCOOCHHOCTH HCIOJIb3yeMOM B HEM BOJIHOBOHM (DYHKIUH, G- U
T-CBSI3H.

Tunsl rubpuau3anuy aTOMHBIX OpOUTAIed M TeoMeTpus MOJEeKysl. MeToa MOJeKyIsip-
HBIX OpOHTajneil U OCOOCHHOCTH HCIIOJIb3YeMOH B HEM BOJIHOBOW (yHKUMHU. CBS3BIBAIOLINE U
Pa3phIXJIAIOIIME MOJIEKYJISIpHbIE opOuTanu. VX 3amoiHeHUE 3JIEKTPOHAMHU, MOPSIOK U DHEPIUs
cBsa3eil. CBsA3U B JIByXaTOMHBIX I'OMOSAEpHBIX MouieKyinax.[IposiBieHue CBONCTB XMMHYECKHX
CBsI3€ B TBEPJIOM COCTOSIHUHU BEILIECTBA.

OcCoOEHHOCTH MOHHOM CBSI3W M CTPOCHUE MOHHBIX KPHCTAIOB C OJTHOATOMHBIMUA M MHO-
roOaTOMHbIMU HOHaMU. CBOMCTBAa MOHHBIX KpUCTAUIOB. MONEKyISIpHbIE U KapKAaCHbIE KPUCTAJ-
JIBI, X CBOICTBA.

[IpuMmeHeHne TeoOpun XMMHUYECKOM CBSI3M B XUMHUHU U OMOJOTHH. DHEPrusi KOBAJICHTHBIX
CBs3€H M DHEpPreTHKa XUMH4eckux peakuui. [Ipenckazanue reomerpuun moiiekyi. Komremen-
TapHOCTh.CTpOEHHE BEIIECTBA B KOHAECHCUPOBAHHOM COCTOSTHUU.

13. Xumus 3JieMeHTOBIPYIN Nepuoaudeckoii cucrembl. Bogopoa.Croeobpasue crpo-
€HUS aTOMa BOJIOPOAa, (PU3HMUECKUX U XUMUYECKHX CBOICTB 3TOT0 2JIEMEHTA.

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

KoBanentusie runpuasl snementoB |HIA-IVA-noarpynn, ux ocHoBHbIE (DU3MUECKHE U
XUMHUYECKHE CBONCTBA.l MAPUIBI MIENOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB, UX COJeo0pas-
HBIN Xapakrep. | naIpuaA-uoH Kak BOCCTAHOBUTENb U JINTAH/.

Bopa, reometpus u cBoiicTBa ee MosieKyibl. CTpyKTypa JIbJia M )KMJIKON BOABI. XUMHYE-
CKHME CBOWCTBA BOJIbI. BoJia Kak pacTBOPUTEIb U JIMTAHI.

3HayeHue BOJI0po/Ia Kak Hanbosee pacpoCTpaHEHHOTo IeMeHTa BeeneHHoM.

Bonopoxaconepxkamuye opraHM4ecKre COSAMHEHUSI KaK OCHOBHBIE KOMIIOHEHTBHI KMBOTO
BeliecTBa. Poiib BO/IBI Kak cpeoo0pa3yrouero BelecTBa KiIeTki. Boaa B cebCKoM X035HCTBE.
DKOJIOTUYECKHE aCMEKThI BOJONOIb30BaHUS.

14. Daementsl TA-nmoarpynnel. XuMu4ecKre CBOMCTBA LIENIOYHBIX MeTayoB. Illenou-
HbIE METaJIbl KaK BoccTaHOBUTENU. VX ctocoOHOCTh 00pa30BbIBaTh OMHAPHBIE COEAMHEHUS Y-
TE€M CHHTE3a U3 IIPOCTHIX BELIECTB.

KatnoHs! 1men0yHbpIX METaNIOB KaK BajkHEHIIasi XuMuueckas GopMa UX CyIeCTBOBAaHUS
B IIPUPOJIE, CBOMCTBA 3TUX KaTHOHOB. KaTHOHBI IIEIOYHBIX METAJUIOB B COCIUHEHUAX C HOHHBI-
MU pelIeTKaMH: B OMHApHBIX COSAMHEHMSIX U coJisix. Peakiuyu OMHApHBIX COEAMHEHUN C BOJOM.
I'mapatupoBaHHbBIE KATHOHBI LIEJIOYHBIX METAJIOB. BbICOKas pacTBOPUMOCTH COJIEH IIETOYHBIX
MeTaJuIoB B BoJie. Kpucramnoruaparsr.

Mamnas cknonHocth katuoHoB Na+ u K+ k xommiekcooOpazoBanuio. KoMmIuiekcesl 3Tux
KaTHOHOB ¢ OuomosiekynaMu. KaTHOHUTBI U MOHHBIA OOMEH HaTpus, Kajlus U JAPYruxX OJHO3a-
PSAAHBIX MOHOB IIOYBEHHOI'O pacTBOpa. PerynsaTUBHBIE pOIM KaTUOHOB HATpUsS M Kajlus B )KUBOMN
kieTke. Kanuii kak He0OXOIMMBIH AJIEMEHT IUTOIUIa3Mbl, HATPUH KaK 3JIEMEHT MEXKIETOUHBIX
pactBopoB. Hatpuil 1 Kanuii Kak KOMIIOHEHTHI ITOYBHI M TOUYBEHHBIX pacTBOpoB. Kanmii kak 31e-
MEHT IIUTaHus pacTeHui. KpyroBopoThl HATpHsI U KalKs B IPUPOJIE.

15. Dnements! |1 A-noarpynnbl.OTanuus 3JI€KTPOHHOTO CTpOeHUs aToMa Be u kaTtnoHa
Be2+ ot cTpoeHust aToMOB U KaTHOHOB MarHusl, IeJI0YHO3EMEeNIbHbIX MeTaluioB. [IpeoOnananue
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KOBAJICHTHBIX CBSI3€H B COCIMHEHUSX OCPUILTUS U MOHHBIX — B COSAMHECHUSX MICTIOYHO3EMEINb-
HBIX METAJIJIOB.

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

Puznueckrue U XMMUYECKUE CBOMCTBA MArHUS U KalbLUs, UX BOCCTAHOBUTEIIbHBIE CBOM-
ctBa. TepmoaumHamuka 0Opa3oBaHus OMHAPHBIX COCIMHEHUN MarHUsl U KaJbIUs IMyTeM CHUHTE3a
13 3JIEMEHTOB.

Karunonst Mg2+ n Ca2+ xak BaxHeWmne (popMbl CyIIECTBOBAHHUS ATHX DJIEMEHTOB B
MPUPOJE, CBOKMCTBA ITUX KATHOHOB. bUHapHBIE COEIMHEHMS, COJIM MarHusl U KaJbLHs KakK CO-
€MHCHUS C MOHHBIMU penieTkamu. Peakinyu OMHApHBIX COSTUHEHUH ¢ BOAOH.

I'upparupoBanubie katnoHbl Mg2+ n Ca2+. OTiMuns B CTPOSHUHU UX MEPBHYHBIX U BTO-
PUYHBIX TUAPATHBIX cep, X JabuabHOCTh. Pa3nnumne B paCTBOPUMOCTH COJICH Marausi U Kallb-
U U coJied HaTpus W Kanus. Kpucrammoruapartel conei 3tux metawioB. Katnonsr Mg2+ u
Ca2+ B HOHHOM OOMEHe.

KoMruiekcHble coelMHEHUS MarHusi U KalbliUsg C HEOPraHMYECKUMHU U XeNaToo0pas3yro-
mme uraggamu.Mg2+ u Ca2+ B xuBoii kietke. Pons Maraus B xmopoduuie. Katnonsr mar-
HUS U Kanblus B (PEpMEHTATHBHBIX PEAKIMSAX, UX PETYIATHBHBIE POJM B KieTke.Maruuii u
KaJIBIIMK KaK MUTATEIbHbIE KOMIOHEHTHI 1T0YB. VX nOHOOOMEHHOE TTOBeZIcHUE B MOYBax.Maruuii
U KalblMi, coAepXkallue NPUPOAHBIE U UCKYCCTBEHHbIE CTPOMUTENIbHBIE U KOHCTPYKLIMOHHBIE
Martepuaibl. Bsokyie matepuaibl. beToH, cTeKI0 U KepaMUKa B CTPOUTEILCTBE, TEXHUKE.

16. Daementsl |IIA-moarpynnbl.OTinyre 3IeKTPOHHOTO CTPOCHHSI aTOMOB Oopa H
TIOMUHHS OT CTPOEHHUS JIPYTUX 3JIEMEHTOB moArpymnmbl. [Ipeobiaganue KOBaJIEHTHOTO Xapak-
Tepa cBsizel B COeTUHEHMSIX 00pa U IBOWCTBEHHBI HOHHO-KOBAJICHTHBIN XapaKTep CBA3EH ato-
MUHHSL.

Ouznyeckue 1 XUMUYECKUE CBOMCTBA AeMEHTHOro 6opa. TepmoauHamuka oOpa3oBaHuUs
OMHAPHBIX COCTUMHEHMM 00pa, UX CTPOCHHUE U XUMUYECKHUE CBOMCcTBa. Kuciopoanbie coeiMHEHUS
Oopa: okcul, 60pHas KHCIOTa, HOTUKUCIOTHI 00pa, UX COJH.

du3nYecKue U XUMHUECKHAE CBOMCTBA METATUICCKOTO AIFOMUHUS. TepMOIMHAMIKA 00-
pa3oBaHUs OMHAPHBIX COCIUHEHHUM aOMUHHUS U3 MPOCTHIX BEIIECTB, BAKHEHIINE XUMHUYECKHE
CBOMCTBA OMHAPHBIX COCTMHEHUI AIFOMUHUS.

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

AxBakomruiekc kaTuoHa A13+, 0COOEHHOCTH €ro CTPOEHUS U MOBEICHHS B pacTBOpax.
Conu aNOMUHUA, UX KPUCTAIIOTUIPATHI, PACTBOPUMOCTh B BOJE M TUApoian3. KoMrekcHbie
COETMHEHUS ATIOMUHUS, UX YCTOMYUBOCTh B BOJAHBIX pacTBopax. bop u anromuHum B Ouocucre-
Max.

17. dnementsl IVA-noarpynnbl.OcOOEHHOCTH XUMHUYECKUX CBSI3€H Yriiepoa—yriepo/,
CBSI3€H yriiepojia ¢ BOJIOPOJIOM, a30TOM M KHCJIOPOJIOM U CBSI3€H KPEMHUS ¢ KUCIOpOa0M. Brite-
KaloIllMe U3 CBOMCTB CBSA3EH pa3nuuusi B MpUpoJie OMOMOIMMEPOB U CUIIMKATOB KaK Ba)XKHEHIIINX
KJIACCOB MIPUPOIHBIX COSAMHEHUH yIiiepoaa U KpeMHHUSI.

XUMHSI HEOPTAaHMYECKUX COEIMHEHUH Yriiepo/ia: YIriIeKHUCIOro ra3a U €ro Mpou3BOJIHBIX,
KOMIUTIEKCHBIX CoeTMHEeHUH ¢ C-TOHOPHBIMU JIUTAH/IaMH.

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

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

Xumusi OWHAPHBIX COCMMHEHUM KpeMHUs. OCOOCHHOCTH MX TEPMOJMHAMHKHU, MX PEaK-
UM C BOJAOW U KHUCIOPOJIOM.
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KpemHeseM, cUIMKaThl U QJIFOMOCHIMKATHl KaK MO4YBOOOpasytomue MuHepainsl. OcobeH-
HOCTH CTPOEHHsI BOAOHAOYXaIOIINX, CHOCOOHBIX K MOHHOMY OOMEHY CHJIMKATOB THIIA MOHTMO-
pwiioHuTa. VX 3HaueHue uis 1010pOIHs [TOYB.

HaponHo-x0351iCTBEeHHOE IPUMEHEHUE CUIIMKATOB U JPYTUX COCIUHEHUM KPEMHUS.

OcoOeHHOCTH XUMHH T€pMaHusl, 0JIOBa U CBUHIA. lIpuMEHEHHE 3THX JIEMEHTOB U UX
COEIMHEHUH. DKOJIOTHYECKAs ONTAaCHOCTh COCIMHEHUN CBUHIIA.

18. Dnementsl VA-noarpynnbl.OcoO€HHOCTH XUMHUECKUX CBSI3€H a30Ta C BOJOPOJIOM,
YIJIEpOJOM M KHUCIOPOAOoM, a (ocdopa ¢ kuciopoaoM. Pasnnynas npuposa BaKHBIX KJIacCOB
COCIMHEHUH 3THUX JJIEMEHTOB.

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

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

OcobeHHocTH a30Ta Kak OMOreHHOro 31eMeHTa. Crnenunpuka XMMHYECKUX CBs3eH a30Ta B
Oouomorexynax. Baknble azorconepxkamiue OMOMOJICKYIbl, UX 3HAUCHHE B JCSITEIBHOCTH PaCTH-
TEJbHBIX U KUBOTHBIX KIJIETOK.

3HavyeHHe a30Ta Kak ajeMeHTa nuTaHus. KpyroBopor azora B mpupoze. A30THbIE YI00-
PEHMS, SKOJIOTMYECKHUE aCIIEKThl UX IIPUMEHEHUS.

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

Xumust oprodochopHOi KUCIOTH 1 ee coneil. KonaencupoBanubie GpochopHbIe KUCIO-
ThI U UX COJIH.

Ocobennoctu ocdopa kak OMOreHHOTO teMeHTa. CrienudrKa MOBEACHUS W 3HAUYCHUE
coenuHeHuit pocdopa B Guocucremax. BaxkupieOnomosexysl, conepxaiiue gochop.

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

19. Daementsl VIA-moarpynnbl.CrocoOHOCTh KUCIOpPOJAa 0Opa30BBIBATH MPOYHBIE
CBSI3HM C YIJIEPOJIOM, KpeMHHeM, docdopom, cepoil. MHOToOOpa3ue u M3MEHYMBOCTH CBOHCTB
CBSA3€H KMCIIOPOAA € YIJIEPOIOM U BOAOPOJIOM.

MonexyJIapHBIA KACIOPO KaK OKMCINTENb. TepMOauHaMUYecKas yCTOMYMBOCTb U pac-
IPOCTPAaHEHHOCTh KUCIOPOJHBIX COeAMHEHUH. OKCHUIbI, KUCIOPOJIHbIE KHCIOTHI, aM(poTepHbIe
COEIMHEHUS, OCHOBAHMUS, COJM KHCIOPOAHBIX KHUCIOT KaK BaXKHEHIIME Kiacchl COEAMHEHUU.
Pa3znoobpa3zue ux crpoenus. [lepokcun Booposa u Apyrue nepoKCUIb.

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

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

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

Cepa xak OMOreHHBbIH 3reMeHT. [Ipumenenue cynb(}aTtoB U APYrUX COECAMHEHUH cepbl B
CEJIbCKOM XO3sIIICTBE. DKOJIOTUYECKasi ONaCHOCTh CEPHUCTOTO Ta3a.

20. Duementbl VIIA-moarpynnbl.2JIEKTPOHHOE CTPOEHHME aTOMOB TaJIOTEHOB M 3aKO-
HOMEpPHOCTH W3MEHEHUS CBOMCTB raJloreHOB B OJrPYIIIIE.

ITpupona oO6pazyeMbIxX rajoreHaMu XUMHUYECKUX cBsA3el. CTENeHN OKUCIIEHUS TajJoreHOB
B coequHeHUsX. [IpHunHbl OTCYTCTBUS B PUPOJI€ KOBAIEHTHBIX COETUHEHHH rajoreHoB.

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

Oco0eHHOCTH CBA3€H, TEPMOJUHAMUKU U CTPOEHHS] KOBAJIEHTHBIX COEIMHEHUI Xjopa B
CpaBHEHHMH C COeTUHEHUAMH (TOpa. XIOPOBOIOPOI, XIOPOBOIOpOIHAs (cosiHas) kuciaora. Co-
€AMHEHHUS C TIOJIOKUTEIbHBIMU CTETIEHSIMU OKUCIICHUS XJIOpa, UX XUMHUYECKHE CBOMCTBA.
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OcobeHHOoCTH XJI0pa Kak OMOTeHHOTo AJieMeHTa. Poib XJ10pa B KIIETKE, €r0 KPyroBOpOT B
MpUPO/Ie, MPUMEHEHHUE €T0 COSIUHEHUN B CEITbCKOM X03siicTBe. DTOp Kak OMOJIOTHYECKH HE00-
XOJIMUMBIN 3JIEMEHT U KaK 3JIEMEHT-3arps3HUTEIb OKPYKAIOIICH CpeIbl.

21. Daementsl VIIIA-moarpynnbl. JeKTPOHHOE CTPOCHUE aTOMOB OJIarOPOIHBIX Ta30B
¥ 0COOCHHOCTH UX XUMUYECKUX U (pu3HuecKuX cBOUCTB. CoenHeHUs OJIaropoaHBIX Ta30B.

22. IlepexoaHble MeTAJIbI.3aBUCUMOCTh CBOWCTB MEPEXOIHBIX METAJIOB OT 3JIEKTPOH-
HBIX CTPYKTYp S-, p-, d- u f-momypoBHeii atomoB. OCOOEHHOCTH aTOMHBIX XapakTepucTuk d- u f-
METAJIJIOB, OTJIMYAIOIINE UX OT S-METaJUIOB.

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

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

CoenuHeHus, coJepKalie aroMbl 30-MeTa/IIOB B HU3IIMX CTENEHIX OKucieHus (+1, +2,
+3); OKCHIbI, THAPOKCHU/IbI, aKBAKOMIUICKCHI. X OKHCIUTEIbHO-BOCCTAHOBHUTEIbHAS YCTONYH-
BOCTb, CTPOCHHME M KHHETHYCCKHE XapPaKTEPUCTUKH B CBSA3M CO CTPOCHHEM BaJICHTHBIX O-
MOIypPOBHEH KaTUOHOB.

KomruiekcHbIe COSTMHEHUS IBYX U TPeX3apsIHbIX KaTHoHOB 3d-metaiioB. X ycTonym-
BOCTb B BOJHBIX PaCTBOPAxX U Pa3iMuusi B YCTOWYUBOCTH, CBSI3aHHBIC C 3apsIOM KaTHOHA U MPH-
pooit KoMIuIekcooOpa3yrotero aurasaa. KoMIiekcsl ¢ aMIHOKHCIIOTAMH.

OCOOEHHOCTH XUMHHU BKHEUIINX OMOTEHHBIX (-METayuIoB: BaHAIHUs, XpOMa, MapraHiia,
Kene3a, KoOanbTa, HUKENs, MeIU, IMHKA, MoiuOaeHa. VX BakHEWIIMEe COCAMHEHUS: OKCHU/IBI,
KHUCIIOTBI, TUJIPOKCUIBI, COJIM, aKBAaKOMIUIEKCH U Ap. CTpoeHHEe U XUMUYECKUE CBOICTBA Bax-
HEUIMX OMOTEHHBIX COeTMHEHUN d-MeTalIoB.

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

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Bun yuebHoi paboThI O6paszoBaTenbHbIe TEXHOJIOTHU

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

Jlexun .
JTATOYHBIN MaTepua

BeimonHeHHe OMBITOB, O0CYXK/ICHUE U aHAJIN3 UX PE3YJIbTaTOB, HAITUCAHUE
JlaGoparopHble pabOTEhI YpaBHEHUH peakyii, TECTUPOBAHKE, BHIIIOJIHEHUE IPYIIIOBBIX ayAUTOPHBIX
3aJaHUH, MHANBUAYAJIbHBIC JOKJIA/bI

Hanwucanue pedepara, noaroroBka Joknana

CamocTosiTenpHas padora N
BrlinoHeHIE MHIMBUTYJIBHBIX 3aJaHIH (TECTOB)

6. OueHo4yHbIE CpeaCTBA AUCHUIIMHBI (MOTYJIs1)
6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

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

TecTtoBbIe 3amanns 20
Temsr pedepaTon 3

1 | OcHoBHEbIe OHSATUA U 3aKOHEI Xumun. | YK-2, OIIK-2, I[TK-7 pedep
Bomnpoch! misinkzamena 8
Komn.-opuenT. 3a1anue 1
TecTtoBbIe 3amaHns 10

Temsbl pedeparoB
Bormpocs! giisiak3zameHa
Komn.-opuenT. 3ananue

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

= 00 o
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PaCTBOpBI OJICKTPOJIMTOB.

YK-2, OIIK-2, TIK-7

TecTtoBEIE 3amaHms
Temsr pedepaTor
Bompocs! qiisiak3zameHa
Komn.-opuenT. 3ananue

N
o

I'maponus comneid.

YK-2, OIIK-2, TIK-7

TecToBble 3an1aHus
Temsr pedepaToB
Bormpocs! a1 sx3ameHa

Kommiiexcubie COCIMHCHU.

YK-2, OIIK-2, TIK-7

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

= =
or Ko

[

OKUCITUTETHHO-BOCCTAHOBUTEIIHHEIC
peaKIuH.

YK-2, OIIK-2, TIK-7

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

XUuMHUyecKass KHUHETHUKA.

YK-2, OIIK-2, TIK-7

TecToBble 3an1aHUs
Tems! pedepaToB
Bormpocs! qiisiak3zameHa
Komn.-opueHT. 3a1anue

XHUMHYECKOE PABHOBECHE.

YK-2, OIIK-2, TIK-7

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

OCHOBBI XUMHYECKOH TepPMOJMHAMHU-
KH.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Temsl pedepatoB
Bompocs! qiisiakzameHa
Kowmm.-opueHT. 3ananue

10

Crpoenue atoMma.

YK-2, OIIK-2, TIK-7

TecToBBIE 3a1aHUA
Tewmsl pedeparon
Bompocs! qiisiakzameHa
Kowmm.-opueHT. 3ananue

11

[leproamueckas cucreMa 3JIeMEHTOB
H.N. Menneneena.

YK-2, OIIK-2, IIK-7

TecToBbIe 3a1aHUS
Tewmsl pedeparon
Bormpocs! qiisiak3zameHa
Komm.-opueHT. 3a1anne

12

XuMHYecKas CBS3b.

YK-2, OIIK-2, IIK-7

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

13

Xumus 3neMeHToB. Bonopos.

YK-2, OIIK-2, IIK-7

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

14

OnemeHTsl [A-noarpynmsl.

YK-2, OIIK-2, TIK-7

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

15

Onements! ||A- moarpymmesr.

VK-2, OTIK-2, TIK-7

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

16

Onementsl || A-ioarpymimsr.

VK-2, OTIK-2, TIK-7

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

17

Onements! IVA-noarpynmsl.

YK-2, OIIK-2, TIK-7

TecToBbIe 3aJaHuA

NP NRRNMNRoORERNRORNORIRPANMNRKRMoBRAMRrORPANEBRPPrONPRPoRMoRFoNBRoN
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Tewmsl pedepaToB
Bomnpocs! pisiak3amena
Komn.-opuenT. 3aianue

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

TecrtoBbie 3agaHuA
Tewmsl pedepaToB
Bomnpocs! pisink3amena
Kowmm.-opueHrt. 3aganue

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

Tecrosele 3ananus
Tewmsl pedepaToB
Bomnpocs! pisink3amena
Komn.-opuenT. 3anianue

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

TecrtoBbie 3agaHuA
Tems1 pedepaToB
Bomnpoch! pisink3amena
Komn.-opuenT. 3aanue

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

P NP ORFRPNEFEPOEFEDNDNDNDNOOIEREDNDDND

w
o

TecroBele 3ananus
Tewmsl pedeparon
Bomnpocsl anssk3aMmeHa
Komn.-opueHT. 3a1anue

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

TecroBele 3ananus
Tewmsl pedeparon
Bompocs! qiisiak3zameHa
Komn.-opueHT. 3a1anue

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

P NNOWEFEDNDDN

6.2 IlepeyeHb BONPOCOB JJI IK3aMeHA
1. OcHOBHBIC TOHATHSA ¥ 3aKOHBI XuMmuu. YK-2, OIIK-2, ITK-7
2.PacTBOpBI KaK CMECH HOHHO- U MOJIEKYJISIpHO-AucnepcHoro yposHs. YK-2, OIIK-2, TTK-

3.UneanbHble u HeneanbHble pacTBopsl. YK-2, OIIK-2, ITK-7

4.Cnoco6s! BelpaxkeHust koHuenTpauni YK-2, OIIK-2, ITIK-7

5.PactBops! anekTponutoB. YK-2, OIIK-2, ITK-7

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

7. I'ugparanys MOHOB. DHeprus ruaparanuu. [lepBudHas u BTOpUYHAS THIPATHBIE 000-
nouku. Kpucramnorunparst. YK-2, OIIK-2, TTIK-7

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

9. Tumsbl cinaldbIX 7IEKTPOIUTOB. KOHCTAHTHI M CTETIEHH TUCCOITUAIIMU CIA0BIX JIEKTPO-
autoB. YK-2, OIIK-2, I[TK-7

10. Boga kak cnaOslif 35eKTpoauT. BogopoaHblil U rTHApOKCUIIBHBIN 1TOKa3aTeIN PacTBO-
poB. CriocoObI u3Mepenus BogopoaHoro mokazarens. YK-2, OIIK-2, [TK-7

11.KucnotHO-ocHOBHEIE cBOMicTBa BenecTB. YK-2, OIIK-2, ITK-7

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

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

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

15. KomMIiekCHbIE COEAMHEHUS: COCTaB U CTPOEHUE KOMIUIEKCHBIX coequHeHui. Koop-
nuHanmoHHas teopust Bepuepa. YK-2, OIIK-2, TIK-7

16. Xumuueckas CBsI3b B KOMITICKCHBIX COSTMHEHUSAX. TeopHrs KOOPIUHAIIMOHHOW XUMHU-
YeCKOM CBS3M: METOJ BaJICHTHBIX CBsI3€H, Teopust kpuctammndeckoro mous. YK-2, OIIK-2, TTK-7

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

18. HomenknaTtypa komiuiekcHbIx coenunenuit. YK-2, OIIK-2, T1K-7
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19. 3HayeHne KOMIUIEKCHBIX COCTUHEHUN. XIT0pOQHILI, TeMUH, ()EPMEHTHI - IPUPOTHBIC
KoMILIeKcHbIe coequHenns. YK-2, OIIK-2, TTIK-7

20. OkucnurenbHO-BOcCcTaHOBUTENbHBIE peakiun.YK-2, OIIK-2, I[TK-7

21. OKHUCTUTENIbHO-BOCCTAHOBUTEIbHBIE (JIEKTPOIHBIE) MOTEHIHANBI. 3aBUCUMOCTD T10-
TEHIMaja OT aKTHUBHOCTEW NMOTEHIMAI-ONpEeAesaIomuX BemecTB. YpaBHenue Hepucra.YK-2,
OIIK-2, ITIK-7

22.  OmnpenencHue  HampaBleHUsT W [IyOMHBI  TPOTEKAHUS  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMH C IOMOILIbI0 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IOTEHINA-
noB.YK-2, OIIK-2, IIK-7

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

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

25. 3aKOH JEHCTBYIOIIMX MAacc — OCHOBHOM 3aKOH XMMMYECKON KMHETHKHU JUIsl 3JIEMEH-
tapHoi cragun. Koncranra ckopoctu peakmnuu. YK-2, OIIK-2, I[TK-7

26. Karanu3 u pepmenTsl. MeTobl peryaIupoBaHusi CKOPOCTH XMMUYECKOH peakiuu. Y K-
2, OIIK-2, TIK-7

27. X¥MHUYECKOE PAaBHOBECHE KaK pe3ysbTaT CaMOIPOM3BOJIBHOIO MPOTEKaHUs 0OpaTu-
Moii peakiuu. [Ipotonutuueckoe paBuosecue. YK-2, OIIK-2, TTIK-7

28. 3akon aeictByronux macc. Koncranra pasaosecus. YK-2, OIIK-2, TTK-7

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

30. OcHoBbl xumMu4ueckoi TepmoaunHamukn. YK-2, OIIK-2, TTK-7

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

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

33. Crpoenue atoma.YK-2, OIIK-2, [1K-7

34. OcHOBHbBIC MPHUHIMIIBI KBAaHTOBOMH TEOPUU CTPOCHHS BEIIECTBA:MPEICTABICHUS O
KOPILYCKYJIAPHO-BOJIHOBOM JlyaJIu3M€ SIBJICHUM MUKpPOMHpA, NPUHIUIE HEONpeaeIeHHOCTH,
ypaBHenuu lllpenunrepa, BonHOBOM QyHKIINHU, aToMHOM opOuTanu. YK-2, OIIK-2, TTK-7

35. KBaHTOBBIE UnCIa: II1aBHOE, OPOUTAIbHOE, MATHUTHOE U CIIMHOBOE. DHEPreTUYECKUE
ypoBHHU U nogypoBHH atoma.YK-2, OIIK-2, I[1K-7

36. I[lpuHIUIIBI 3aMOJTHEHUS JJIEKTPOHHBIXOpPOWTANE aToMa B OCHOBHOM COCTOSTHUU:
npunun [aynu, npasuno Xynaa. YK-2, OIIK-2, ITK-7

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

38. CBoiicTBa aTOMOB 3J€MEHTOB (MOTEHLMAJI MOHU3AIIUU, CPOACTBO K IEKTPOHY, HIIEK-
TPOOTPULIATENBHOCTD, paanycsl Ban-nep-Baansca). YK-2, OIIK-2, TIK-7

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

40. PeakimonHas cnocooHocTh BemecTs. YK-2, OIIK-2, ITK-7

41. Xumuueckas cBa3n. YK-2, OIIK-2, ITK-7

42. MetoJ1 BaJIGHTHBIX CBA3€H U 0COOEHHOCTH MCIOJIb3YEMOM B HEM BOJHOBOM (DyHKIINH,
o- u m-cBsa3u. YK-2, OIIK-2, I1IK-7

43. Tunel rudpuau3aluyd aTOMHBIX opOuTanei u reomerpus moiekyn. YK-2, OIIK-2,
[TK-7

44. MetoJ MOJEKYIAPHBIX OpOUTaei. # OCOOEHHOCTH MCHOJIb3yeMOW B HEM BOJIHOBOM
¢byuknun. YK-2, OIIK-2, T1IK-7

45. CtpoeHue BemiecTa B KoHAeHcHupoBaHHOM coctossHuu. YK-2, OI1K-2, TTK-7

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

47. Bogopoxa.CBoeoOpa3ue CTpOEHHUS aromMa BOAOPOJA, (PU3MUECKUX U XHUMHUYECKUX
cBocTB ATOTO AMeMenTa. YK-2, OTIK-2, T1IK-7

48. Bona, reoMeTpust U CBOMCTBA €€ MOJIEKyJbl. CTpyKTypa JIbJa U KUIKON BOJBL. XH-
MuYeckue cBoicTBa Bojibl. Bona kak pactBopurens u urann. YK-2, OIIK-2, TTK-7

49. DKkoJIoruYecKue acnekTrl Bogomnoab3oBanmsa. YK-2, OIIK-2, I1IK-7
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50. OnemenTtsl IA-noarpynnsr. YK-2, OIIK-2, ITIK-7

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

52. Onementsl ||A-noarpynner. YK-2, OIIK-2, ITK-7

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

54. ®usnueckue U XUMHUYECKHE CBOICTBA MarHusi M KaJbLIUA, UX BOCCTAHOBUTEIbHbBIC
cBoiicTBa. TepmomuHamuka oOpa3oBaHUS OMHAPHBIX COCIMHEHUN MarHus M KaJbIHs MyTEM
cunTe3a u3 sneMmenToB. YK-2, OIIK-2, I[IK-7

55. Mg2+ u Ca2+ B xwuBoii kierke. Ponp maraus B xmopodusie. KaTHoHbl Maraus u
KaJIbIHs B (DEPMEHTATUBHBIX PEAKITUAX, UX PEeTyJIsITHBHBIC posn B KieTke. YK-2, OITK-2, T1K-7

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

57. OTnuumue >NEKTPOHHOTO CTPOEHHUS aTOMOB 0Opa M alIOMUHHUS OT CTPOCHHS IPYTHX
3JIEMEHTOB NoArpymnmsl. [Ipeodiaganrue KOBaJEHTHOIO XapaKTepa CBA3EH B COEAMHEHUSIX Oopa U
JIBOMCTBEHHBIN MOHHO-KOBAJICHTHBIN XapakTep cBs3eit amomunus. Y K-2, OIIK-2, TIK-7

58. dusnueckue U XMMHYECKUE CBOMCTBA 31€eMEeHTHOro 6opa. TepmoanHaMmuka o0paso-
BaHUsl OMHApPHBIX COeIMHEHUI Oopa, UX CTPOCHHE U XMMHUYECKue cBoicTBa. Kucmoponnsie co-
eAMHCHHS 0opa: OKCHJI, OOpHAS KHCIIOTA, TOJUKUCIOTH Oopa, ux comu. YK-2, OIIK-2, ITK-7

59. dusnueckue U XMMHUYECKHUE CBOMCTBA METANIIMYECKOro amtoMuHus. OKCUABI U TUI-
POKCHIIBI aTIOMHUHHSI, pa3HOOOpa3ue UX CTPOCHUsS, aM(pOTEPHOCTb 3TUX COCAMHEHUH, peaKIuu
ux B3aumHoro npespamenus. YK-2, OIIK-2, I[1K-7

60. Dnementsl IVA-noarpynnsl. YK-2, OIIK-2, I[IK-7

61. OcoOeHHOCTH XMMHUYECKUX CBSI3€H YIIIepOJI—yIiIepoJl, CBSA3EH yriepoia ¢ BOAOPO-
JIOM, a30TOM U KHUCJIOPOJIOM U CBA3el kpeMHus ¢ kuciaopojaom. YK-2, OIIK-2, TTK-7

62. XuMHsg HEOPraHUYECKUX COCIMHEHUHN Yriepoja: YriIeKUCIOoro ra3a u ero npou3BOj-
HBIX, KOMIUIEKCHBIX coennuenuii ¢ C-nonopusiMu aurangamu. Y K-2, OIIK-2, T1K-7

63. Xumust OMHapHBIX coeMHEHUH KpeMHUs. OCOOEHHOCTH MX TEPMOJAMHAMMKH, UX pe-
akmuu ¢ Bojou u kuciaopoaom. YK-2, OINIK-2, T1IK-7

64. HaponHO-XO035MCTBEHHOE NPHUMEHEHUE CUJIMKAaTOB U JAPYTUX COCIUHEHUH KpeM-
mua. YK-2, OIIK-2, T1IK-7

65. OcoOeHHOCTH XMMMHU T€pMaHus, 0J10Ba M cBUHIA. [IpMeHeHe ITHX 3JIEMEHTOB U UX
coeIMHEHMI. DKOJIOrnYecKast OacHOCTh coenuueHu ceunia. YK-2, OIIK-2, I1K-7

66. Dnementsl VA-noarpynmnsl. YK-2, OINK-2, TTK-7

67. Oco0eHHOCTH XMMUYECKUX CBSI3E€H a30Ta ¢ BOJOPOJIOM, YIJIEPOJIOM U KHCIOPOIOM, a
dochopa ¢ kuciaopogoMm. Paznnynas mpupoga BaXHBIX KIACCOB COEAMHEHHH 3THX 3JIEMEH-
toB.YK-2, OIIK-2, TIK-7

68. XuMHs MOJEKYJISIPHOrO a30Ta, aMMHAKa M €r0 MPOU3BOIHBIX, OKCUIOB a30Ta, a30T-
HOM KHCJIOTHI U €€ cojici.3HaueHHEe a30Ta Kak djiemeHnTta nuranusd. YK-2, OIIK-2, TTIK-7

69. Xumus oprodocdopHoii kucinotsl u ee coneil. KongencupoBanusie ¢pochopHbie KHc-
noTel B ux conn. YK-2, OIIK-2, ITK-7

70. Ocobennoctu ¢ochopa kak OuoreHHoro nemenrta. Crnennduka MOBeICHUS U 3HAYEC-
HUe coenuHeHudt Qochopa B Oumocucremax. BaxubleOnoMonekynbl, coaepxkamue (oc-
¢dop.3nauenue gocdopa kak 3nementa nuranusi. Kpyrosopor docdopa B npupoze. YK-2, OIIK-
2, I[IK-7

71.TexHONOTHYECKUH KOHTPOJIb COOTBETCTBUSI KadecTBa MPOU3BOAMMON MPOIYKLIUU U
yciryr ycraHoBiieHHbBIM HopMam Y K-2, OTTK-2, TTK-7.

72. Dnementsl VIA-noarpynmnsl ModeKkyIsipHbIH KUCIOPOA KaK OKHCIUTENb. TepMoIu-
HaMHYECKasl YCTOHYMBOCTh M PACIIPOCTPAHEHHOCTh KHCIOPOAHBIX coeauHeHnii. YK-2, OIIK-2,
[TK-7
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73.0Kcuapl, KUCIOPOAHBIE KUCIOTHI, aM()OTepHbIE COCTUHEHUSI, OCHOBAHUS, COIH KHC-
JIOPOAHBIX KUCIIOT KaK BaKHEHIIIHME Ki1acchl coenHeHni. PazHooOpasue ux crpoenus. [lepokcun
Bojiopoaa u apyrue nepokcuasl. YK-2, OIIK-2, T1K-7

74 MoneKyIsapHBbIA KHCIOPOJ B OuosHepreTuke. Posib (yHKIMOHAIBHBIX KHCIOPOJCO-
JepKalIUX TPYII B OMOMOJIEKyIax. JDKOJIOrHYecKasi posib KUCIopoaa U 030Ha atmocdepsl. YK-
2, OIIK-2, TIK-7

75. CoenuHeHus cepbl ¢ BOAOPOIOM | KuciopogoM. CepHasi kucnota, cyibdarel. Cep-
HUCTBIN Ta3, cepHUcTas Kuciota, cyiabdurel. CepoBogopon u nonucyiabdansl. YK-2, OIIK-2,
[TK-7

76.Cepa xak 6uoreHHbIH deMeHT. [I[puMeHenne cynb}aToB U IPyrux COSAMHEHUN CEephI
B CEJIbCKOM XO35MCTBE. DKOJIOrn4ecKas onacHocTh cepuucroro rasza. YK-2, OIIK-2, [1K-7

77. IlpaBuiia TeXHUKU O€30MACHOCTH, MPOM3BOACTBEHHON CaHUTApUH, MOKapHOU Oe3-
OMAacCHOCTH M OXPaHbl TPYJA; U3MEPEHHS U OLICHUBAHUS MapaMETPOB MPOU3BOJICTBEHHOTO MUK-
pPOKJIMMaTa, YPOBHsI 3albJICHHOCTH W 3ara30BaHHOCTH, IIyMa, U BUOpaIM, OCBEUICHHOCTH pPa-
6ouux mectYK-2, OIIK-2, TIK-7.

78.0nementsl VIIA-noarpynmnsl.OcoOO€HHOCTH CBSI3€H, TEPMOJAMHAMUKH U CTPOEHUS KO-
BaJICHTHBIX coequHeHU (ropa. CucreMaTnka KOBAICHTHBIX COSAMHEHHUU (Topa. PTOPOBOIO-
pon, ¢TopoBogopoaHas (mnaBukoBas) kuciora. YK-2, OIIK-2, [TK-7

79.0cobeHHOCTH CBsI3€l, TEPMOAMHAMUKHI U CTPOEHUSI KOBAJIEHTHBIX COEUHEHHM XJiopa
B CPaBHEHHUU C coeluHEHUsIMU PTopa. XJIO0pPOBOAOPOJ, XJIOPOBOAOPOAHAs (COJsSHAs) KHCIOTA.
CoenuHeHus ¢ MOJOKUTEIbHBIMU CTETICHSIMU OKUCJICHHS XJIOpa, X XUMHYeckue cBoiicTra. Y K-
2, OIIK-2, TIK-7

80. OcobeHHocTH XJI0pa Kak OMOreHHOro 3JaeMeHTa. Poib xjopa B KJIeTKE, €ero KpyroBo-
pPOT B MPUPOJE, MPUMEHEHUE €r0 COSIUHEHHI B CENbCKOM X03sicTBe. DTOp Kak OMOIIOTHYECKU
HEOOXOIUMBIN JIEMEHT U KaK JIEMEHT-3arpsa3HUTENb okpyxaroiei cpeasl. YK-2, OIIK-2, T1K-7

81. Ilouck, xpaneHue, oOpaboTka ¥ aHaIM3 WH(OOPMAIIUU U3 PA3TMYHBIX UCTOYHUKOB M
0a3 JaHHBIX C HCIOJIH30BAHHEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TCXHOJIOTHH.
[TK-24.

82. DnemenTts! VIIIA-noarpynnst. YK-2, OIIK-2, [IK-7

83. DeKTpOHHOE CTPOEHHE ATOMOB OJIATOPOIHBIX TA30B U OCOOEHHOCTH UX XMMHUYECKUX
u ¢pusnyeckux cBorcTB. CoennHenus d6maropoausix razos. YK-2, OIIK-2, [TIK-7.

84. Ilepexoaubie MeTabl. @U3NYECKUE CBOWCTBA MEPEXOIHBIX METAIJIOB M MMPUYUHBI HX
pasnoobpasus. O6mmue xumudeckue ocooennoctu d-meramios. YK-2, OITK-2, TIK-7

85. Meroauka MpoBeICHUS UCCIIEIOBAHNS U aHAIHN3a Pe3yIbTaTOB IKCIIEpUMEHTOB. YK-2,
OIIK-2, ITK-7.

86. Beiciie okcuabl 3d-METaioB U UX MPOU3BOHBIEC: KHCIOTHI, MOJUKHCIOTHI, COJH.
CxoxacTBo ¢ coequHenusMu p-snementoB. YK-2, OIIK-2, TTK-7

87. OCOOCHHOCTH XMMHUHU BaXHEHITNX OMOTCHHBIX O-METaIOB: BaHaAWs, XpOMa, Map-
raHiia, ’xenesa, Ko0aabTa, HUKENs, MEU, IMHKa, MouOaeHa. VX BaxHeHIIne coOeuHEeHUs: OK-
CHUJIbI, KUCJIOTBI, THIPOKCH/IBI, CONTU, akBakoMIUIeKCh U ap. YK-2, OIIK-2, ITK-7

88. CrpoeHne M XUMHYECKHE CBOWCTBA Ba)XKHEWIIMX OWOTEHHBIX COEeIWHEHUN d-
MetamioB. YK-2, OIIK-2, TIK-7

89. Jlantanouas! u akTuHOMABI. OcoOenHocT ux crpoenus. YK-2, OIIK-2, I[TK-7

90. CiocoGHOCTH K caMOOpraHu3aluu U camoodpaszoBanuto.YK-2, OIIK-2, T1K-7

6.3. llIkaia oeHOYHBIX CPEACTB

YPpOBHU OCBOCHHS Kputepuu oneHuBaHus OneHovHbIE CpeICcTBA
KOMIICTCHIIU I (xoJ-BO OaJJIOB)
. 3HaeT TecToBble 3aaHUA
[IponBuHyTHII

- TIOJIHO TEOpeTHYEeCKUil MaTepuai, Kotopblid ymeer | (31-40 Gamos)
COOTHECTH C BO3MOYKHOCTSIMH TIpakTudeckoro mpu- | Pedepar (9-10 6amios)
MEHEHHUS; Bonpock! k 5K3amMeny,

(75-100 6amnnoB)
COTITUYHOY»
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OCHOBBI CAMOOPTaHU3aIMN U caMO0Opa30BaHMUs;
METOJUKY TPOBEIEHUS HCCIECIOBAHMS U aHAIIN3 pe-
3yJIBTaTOB SKCIIEPUMEHTOB.

ymeeT

- OCYIIECTBISTh TEXHOJIOTHYECKAN KOHTPOIIb COOT-
BETCTBHS Ka4e€CTBA MPON3BOIUMON MPOAYKIIHU U
YCIYT YCTaHOBJICHHBIM HOpMaM

- IPOBOJUTH UCCIIEIOBAHUS 1O 3alaHHON METOJMKE
Y aHAJTU3UPOBAThH PE3YNbTATHI KCIIEPHUMEHTOB

- UHTETPUPOBATH 3HAHUS M3 PasHBIX Pa3JeiioB, CO-
eMHSS MOsICHEHNE U 000CHOBAHUE,

-BBITIONTHATH TMPAKTUKO-OPHEHTUPOBAHHBIE U CHTYya-
[IMOHHBIE 33JaHUA, PElIaTh TUIIOBBIE M MPOdeccro-
HaJIbHO-HAIIPaBJICHHBIC 3aa4H,

- OBICTPO M 6€30MHUO0YHO TPOMILTFOCTPUPOBATE OT-
BET COOCTBEHHBIMH MPUMEPaMH,

- BECTH IPEAMETHYIO IUCKYCCHIO;

BJIaJIeeT

- TpaBWIAMH TEXHUKH O€30MMacCHOCTH, IPOU3BOJ-
CTBCHHOW CaHHUTapHH, TOXapHOH Oe30macHOCTH U
OXpaHbl Tpylda, UBMCPCHHA U OLICHUBAHUA IMapaMCT-
POB TIPOM3BOJICTBEHHOTO MHKPOKINMATA, YPOBHS
3aMbUIEHHOCTH W 3ara30BaHHOCTH, IIyMa, U BUOpa-
IIUH, OCBEIICHHOCTH pa0OYMX MECT

- TEPMHUHOJIOTHEH U3 pa3IMIHBIX Pa3/IeNoB Kypca,

- criocobamu MBICITHTEIEHON JeSITENBHO-
CTH(aHAJIM30M, CHHTE30M, CPaBHEHHEM, 00OOIICHU-
eM " T.1.),

- aprYMEHTHUPOBAHHOW, TPAMOTHOM, YETKOM PEYBIO.

KOMIT.-OPHEHTHUD. 3aaHUs
(35-50 GamoB)

3HaeT

- TEOPETHUYECKUH M INPAKTHUYECKUH MaTepuas, HO
JIOIYCKaeT HETOYHOCTH;

-OCHOBBI CAMOOPraHU3aLUHI U CaMO0Opa30BaHUs;
-METOJUKY IIPOBEJIEHUS HCCIENOBAaHUS W AHAJIU3
PE3yNbTaTOB SKCIEPUMEHTOB

ymeer

- COEJIMHATH 3HaHMsI U3 Pa3HBIX Pa3JIelioB Kypca,

- HAXOJIUTb IIPABUJIbHBIE IPUMEPBI U3 TPAKTUKH,

- pelaTh THITOBBIE 3aJ]a4u;

BJIaJleeT

TecroBsie 3ananus
(21-30 6amnos)

BbazoBeriit
(50-74 6ana) - TNpaBWIaMH TEXHUKH 6e3onachocm, npou3sBoj- | Pedepar (7-8 6aios)
«XOpOIOY CTBEHHOW CaHWTapuu, TOXKapHOH Oe3omacHocTH U | Bompock k ax3ameny,
OXpaHbI TPY/Ia; KOMIL.-OPUEHTHUD. 331aHUS
- TEpPMHHOJIOTHEH M3 PasIMYHBIX pa3ieioB Kypca, | (22-36 Gamios)
NpY HEBEPHOM YIIOTPEOJICHUH CaM HCIIPABISET He-
TOYHOCTH,
- BCEM COJep)KaHUEM, BUAUT B3aUMOCBSI3H, MOXKET
MPOBECTH aHAIW3 W T.JI., HO HE BCErJia JIENAeT 3TO
CaMOCTOSITENIbHO, O€3 MOMOILH MPEToaBaTess,
- criocobamu MBICIMTEIEHON JesITebHO-
cTH(aHAJIM30M, CHHTE30M, CPaBHEHHEM, 000OIIEHH-
eM U T.1.);
- ApryMEHTUPOBAHHOW, TPaMOTHOM, YETKOHN peyblo.
IToporossiit 3HaeT TecToBbie 3a1aHus
(35-49 6amnon) MTOBEPXHOCTHO (11-20 6ammoB)
«yJOBJIETBOPUTEIb- |- TEOPETHYESCKUH W IpakTHYeckuii Mmarepuan, Ho | Pedepar (5-6 Gamios)
HO» JIOITyCKAaeT OLIMOKH; Bomnpockl k 5K3amMeny,
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-OCHOBBI CAMOOPTaHU3aLUHN U CaMO0Opa30BaHUs;
-METOAWKY TIPOBEICHUS WCCIENOBAaHUS U aHallu3
pe3yIbTaTOB HKCIIEPUMEHTOB

yMmeeT

- COCIWHATH 3HAHHWA W3 Pa3HBIX pa3felioB Kypca
TOJIBKO TIPY HABOJIATIMX BOIIPOCAX IIPEToaaBaTeds,

- C TPYJAOM COOTHECTH TEOPETHUECKUN U MpaKTHye-
CKHUH, IOITycKas OMUOKN B PEILICHUN THIIOBBIX 3a]1a4
Ha MPUMEHEHHUE 3HAHUM B peajbHON MPaKTUYECKOU
JIeATEIbHOCTH;

BJIaJleeT

- HEJIOCTaTOYHO MPABUIIAMU TEXHHUKH 0€30MacHOCTH,
MIPOM3BOJICTBCHHON CaHUTApUH, MOXKAPHOU Oe3ommac-
HOCTH M OXpaHbl TPyJa; U3MEPEHUs U OLEHUBAHUI
MapaMeTpoB MPOU3BOJCTBEHHOTO MHKPOKINMATA,
YpOBHS 3alBUIEHHOCTH W 3ara30oBaHHOCTH, IIyMa, U
BUOpAaINH, OCBEIIEHHOCTH pabounX MecT

- HEJOCTaTOYHO croco0aMu MBICIUTEIBHON es-
TEIHHOCTHAHATIN30M,  CHHTE30M,  CpaBHEHHEM,
0000IIICHHEM U T.11.);

- ciaboil apryMeHTalue, JIOTHKOHW MK MOCTPOCHUHT
OTBeTA.

KOMIT.-OPHEHTHUD. 3aaHUs
(19-23 6amna)

Huszkuit
(momoporoBbrit)
(xommeTeHIHs
He chopMHUpPOBaHA)
(Menee 35 6amioB)
«HEYIOBJIETBOPH-
TEJIBHOY

He 3HaeT
- TEOPETUYECKUM U NIPAKTUYECKUNA MaTepuall,

- CYLIIHOCTHOM 4acTH Kypca;

He ymeeT

- 0e3 CYIIECTBCHHBIX OHIMOOK BHICTPaWBaTh OTBET,
BBITIOJIHATD 3a/laHUE,

- BBITNIOIHATH MPAKTUKO-OPUEHTHPOBAHHBIE U CUTYa-
LMOHHBIE 3aJJaHys, PellaTh HHTETPUPOBAHHBIE 3a]a-
Y1 IpoQecCUOHANLHON HAIIPaBICHHOCTH,

- WIUTIOCTPUPOBATh OTBET NPUMEPAMH;

He BJajeeT

- TMpaBWJaM{ TEXHUKU O€30MacHOCTH, MPOU3BO/I-
CTBEHHOW CaHWTapHH, TOXapHOW OE€30MacHOCTH U
OXpaHbl TPy/Ja; U3MEPEHUS U OLICHUBAHUS NapaMeT-
POB TPOM3BOJCTBEHHOTO0 MHKpPOKIMMATa, YpPOBHS
3allBIJICHHOCTH W 3ara3oBaHHOCTH, IIyMa, U BHOpa-
LIUH, OCBEIIEHHOCTH Pa0OYHX MECT

- TEPMHUHOJIOTHEH Kypca,

- criocobamu MBICITUTENbHOM JesITeNbHO-
CTH(aHAJIM30M, CHHTE30M, CPaBHEHHEM, 000OIICHU-
eM U T.I.);

- TPAMOTHOM, YETKON PEYBIO.

TecroBble 3a1aHuA

(0-10 6ammoB)

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

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHre JUCHUIINHbBI

(monyasi) «Heoprannueckasi XumMusi»
7.1Y4eOHasi 1uTepaTypa

1. YMKI no pucnummbe «Heopranwueckas xumusi» aBtop Tapacosa C.B., Muuy-

puHCK, 2025

2. Heoprannueckass xumus B 24. Yactel. TeopeTudeckre OCHOBBI S5-U31., TIep. U JIOII.
yueOHUK Ui akagemuueckorobakanaspuara. /Kuszes [.A., Cmapsirun C.H.- [DnexTpoHHSBIH
pecypc].- M.: [Opaiir, 2017.-253c¢.https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357
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https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

3. Heopranuueckas xumus B 24. Yacts2. XuMusI 3IEMEHTOB 5-U3T., IEP. U JI0T. YIeOHUK
s akagemudeckorobakanaBpuara. /KuaszeB [[.A., Cmapeirun C.H.- [DnextpoHHBINH pecypc].-
M.:  [Opaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

4. Capraes II1.M. Heopranuueckast xumusi: yuebnoe nocobue / Capraes I1.M. - [Dnek-
TPOHHBIN pecypc].- M.:u3narenbctBo «Jlanb» 2013.- 384c.
https://e.lanbook.com/book/36999?category_pk=43778#authors

7.2MeT0zmqec1me YKa3aHus 1Mo OCBOCHUIO JUCIHUIIINHBI

1.TapacoBa C.B., Ky3nenosa P.B., lllenkoBuukoBa H.B. Mertoauueckoe pykoBOACTBO K
caMoCTOATENILHON pabdoTe no xumuu. Pasznen «Heopranundeckas xumus» /B.®. [Tanguros, C.B.
Tapacosa, P.B. Ky3nenosa, H.B. IllenkoBuukoBa, 2025.

2.TapacoBa C.B., Ky3nenona P.B., lllenxosaukoBa H.B., Meroandyeckoe pykoBOJCTBO K
7a00paTOPHBIM 3aHATHUSM M CaMOCTOSITEIIBHOW padOTe MO XMMHUU IS CTYJICHTOB arpOHOMHYE-
ckux By30B /B.®. [Tanduros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. IllenkoBuukoga, 2025.

3.Tapacoa C. B., Ky3neunosa P.B., lllenkoBHukoBa H.B.MeTtoauueckue yka3aHus 1o
BBIITOJIHEHUIO TECTOBOTO KOHTPOJS 3HaHWU 1o aucuuiuinHe «Heopranmueckas xumus»/B.O.
[Tanduros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. IllenkoBuukosa, 202.

7.3 Undopmanmonnbie U HU(POBLIE TEXHOJIOTHH (MPOrpaMMHOe obecreye-
HHeE, COBpeMeHHbIe podeccHOHATbHBIE 0a3bl JAHHBIX U MHGOPMAIHOHHbIE
CIIPABOYHbIE CUCTEMBI)

VYueOHast AucHUIUIMHA (MOAYIB) MPEeayCMaTpUBAET OCBOCHHE MH()OPMAIIMOHHBIX U LU-
POBBIX TexHoJsIoruil. Peanu3zanus 1uQpoBbIX TEXHOIOTUI B 00pa30BaTeIbHOM IPOCTPAHCTBE SIB-
JSieTCsl OAHOM M3 BaKHEWIIUX Lened oOpa3oBaHus, Jarolell BO3MOXKHOCTb Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00YJaroIMXcsl Kak OyIyIUuX BbICOKOKBAIM(UIIMPOBAHHBIX CIIELUa-
JHCTOB.

[udpoBble TEXHOJIOIUH MPEAYCMATPUBAIOT PAa3BUTHE HAaBBIKOB 3(h(EKTHBHOrO peuieHus
3aJa4 Npo(ecCHOHANBHOr0, COLUAILHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BAHUEM pa3Iny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHe HHU(POBBIX TEXHOJOTHI B paMKax
JAHHOW JTUCUUIUIMHBI (MOZYJsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M Ha/JIeXalluM
0o0pa3oM MoJry4yarhb JIOCTYII, YIPaBIATh, HHTETPUPOBAaTh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(OPMALIMIO C TOMOIIBIO U(POBBIX YCTPONCTB U CETEBBIX TeXHOJOrui. DopmMupoBaHue ud-
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BIaJIeHHUE WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.3.1 DJ1eKTPOHHO-0MOINOTEYHbIEe CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1eKTpoHHas OUOIMOTEKA)

2. baza maHHbIX 371eKTpoHHBIX HHPOpManoHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCIeYeHNI0 JJOCTYIa K 3JIeKTPOHHBIM HH(popManmoHHbIM pecypcaM OI'BHY ITHCXD ue-
pe3 repmunan ynaineraHoro poctyna (TY ®TBHY [THCXB) ot 09.04.2024 Ne 04-Y'T/2024)

3.OnexTponHas 6ubnnoTeuHas cucrtema «HaunnoHanpHbIN 1IUPPOBON pecypc «PyKOHT»:
Kosekiun «ba3oBeiii MaccuBy» u «Konoc-c. Cenbckoe xo3sitctBoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT IO MPeoCTaBIeHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)
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https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors
https://e.lanbook.ru/
https://rucont.ru/

4. 000 «AnektponHoe m3narenscTBo FOPAUTY (https://urait.ru/) (1oroBop Ha oKasaHue
YCIIYT TI0 TIPEIOCTABJICHUIO TOCTYMa K 00pa3oBaTenbHOM uiargopme OO0 «IneKTpOHHOE H3/a-
teabctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. Dnexkrponno-6ubaMoTeuHast cuctema «Bepranckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIOJIb30BaHUE Tpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanbpHas snektpoHHas OmOimmoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn kK HOb u mpenocrasiiennn gpoctymna Kk oobektam HOB ot 02.02.2024
Ne 101/HDb/4712-n)

7. CornaiieHue 0 COTPYJAHHUYECTBE MO OKA3aHUI0 OMOIMOTEYHO-UH(POPMAITMOHHBIX U CO-
UOKYJIBTYPHBIX YCIIYT IOJIb30BATENISIM YHUBEPCUTETA U3 YKCIIa UHBAIUAOB MO 3pEHUI0, cllabo-
BUJSIIIMX, WHBAUAOB APYTUX KATETOPUU C OTpaHUYEHHBIM JOCTYNOM K WH(OpMALWHU, I,
UMEIOIINX TPYAHOCTH ¢ YTeHHeM IutockonedatHoro Tekcta TOI'BYK «TamOoBckast oGnacTHas
yHUBepcalibHas HayuHasi oubimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
meHue o corpyaaudecte ot 16.09.2021 Ne 6/H)

7.3.2. UndopManuoHHble CIPABOYHBIE CHCTEMbI

1. CpaBounas npaBoBas cuctema Koncynprantllntoc (1oroBop mocraBku, aganTaiuu U
conpoBoxkAeHUs dKk3eMIUIsIpoB cucteM Koncynprantllmoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-

I'¥ 10 compoBOXkaeHHO 0T 28.02.2025 Ne 194-01/2025).

7.3.3. CoBpeMeHHbIe npodeccuoHaIbHbIE 0a3bI JAHHBIX

1. ba3a maHHBIX HOPMaTHBHO-IIPABOBBIX aKTOB MH(OPMAIIIOHHO-00pa30BaTeIbHON TPO-
rpammbl «Pocmerony» (moroBop ot 05.09.2024 Ne 512/2024)

2. ba3za nannbix Hayunoii anextponnoit 6ubmmorexkn eLIBRARY.RU — poccuiickuii un-
(opMaOHHO-aHATUTHYECKUH TIOPTal B 00IaCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa30Ba-
uus - https://elibrary.ru/

3. ITopran oTkpeITHIX MaHHBIX Poccuiickoit ®enepanum - https://data.gov.ru/

4. OrtkpoiTle JaHHble denepanbHOW CaykKObl TOCYAAPCTBEHHOM CTATUCTHKH -
https://rosstat.gov.ru/opendata

5. IIpodeccuonanbuas 6a3a nanueix. Karamor 'OCTos http://gostbase.ru/.

6. IIpodeccuonanvHas 0aza nanHbix. PI'BY DenepanbHbli HHCTUTYT MPOMBIIIIEHHON
cooctBeHHoctH http://wwwl.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccuonanbHas 0aza JaHHBIX. DJEKTPOHHBIA ()OHJ MPaBOBOM M HOPMAaTHBHO-
TEXHUYECKO# mokymeHTtanuu http://docs.cntd.ru/.

7.3.4. JInueH3M0HHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoe odecre-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI 0 MPOU3BOICTBA

No HaumenoBanue Pazpabotuuk 1O HocTtynHocTb Ccoinka Ha Eqnabrii PexBu3uThI NOATBEP-
(mpaBooOnana- | (JMIIEH3MOHHOE, | pPEecTp POCCUHCKUX | XKAAIOMIETO JOKYMEHTA
TeJNb) cB00OOIHO pac- | mporpamm it OBM u (mpu HaNMUYMN)

npocrpansiemoe) | B/l (npu Hanu4mn)

1 MicrosoftWindows, [MicrosoftCorporat| JInnenzuorHoe - JIunensus

OfficeProfessional ion otr 04.06.2015 Ne
65291651 cpok

JercTBusA: 6ecCpoIHO
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https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.go | CyGnuiieH3noHHbIH
rpamMHoe obecrieuenue| pus Kacnepcko- v.ru/reestr/366574/?sph norosop ¢ 000
KasperskyEndpointSecu ro» rase_id=415165 «Codrekc» oT

rity 1uis Ou3Heca (Poccwst) 09.12.2024 Ne 6/,
CPOK JIEHCTBHUS: C
09.12.2024 o
09.12.2025
3 | MoitO¢pucCrannapt- 00O «Hogsie Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
HBIH - o0navHble TEXHO- v.ru/reestr/301631/?sph «PyOukon»
OducHslil makeT norumn» (Poccus) rase_id=2698444 ot 24.04.2019 Ne
TS paboTHI C JOKYMEH- 036410000081900001
TaMH ¥ MOYTOH 2
(myoffice.ru) CpOK zeiicTBus: Gec-
CPOYHO
4 OducHsbrit naker AO «P7» Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«PT7-Oucy v.ru/reestr/306668/?sph «Codrekcy
(meckTormHas Bepcusi) rase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CPOK JeUCTBHSL: Oec-
CPOYHO
5 |Onepauunonnas cuctemal| OOO "bazanst | Jlunensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«Anbt Obpa3oBanue» | cBOOOIHOE MPO- v.ru/reestr/303262/?sph «Codrekcy
rpammHOe obec- rase_id=4435015 ot 24.10.2023 Ne
neyeHue" 036410000082300000
7
CPOK JeHCTBHS: Oec-
CPOYHO

6 |IIporpammuas cuctema | AO «Antumnaru- | Jlunensunonnoe | https://reestr.digital.go | JIuneH3uonHsIii goro-
Juisi oOHapyxenust Tek- | at» (Poccust) v.ru/reestr/303350/?sph | Bop ¢ AO «AHTtuma-
CTOBBIX 3aMMCTBOBAHHIMA rase_id=2698186 ruat» ot 23.05.2024

B YUCOHBIX M HAYYHBIX Ne 8151, cpok neit-
paboTax « AHTHUIUIATHAT ctBus: ¢ 23.05.2024 no
BY3» 22.05.2025
(https://docs.antiplagiau
s.ru)
7 AcrobatReader AdobeSystems | Cso6ojHO pac- - -
- IPOCMOTP AOKYMEH- MPOCTpaHsIeMoe
toB PDF, DjVU
8 FoxitReader FoxitCorporation | CBo6oHO pac- - -

- IPOCMOTp JOKYMEH-
toB PDF, DjVU

MNpOCTPAHACMOC

™=

7.3.5. Pecypcbl nH(OPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «AHTEp-

HET»

CDTOwiki: 6a3a 3nanuii mo nudposoit Tpanchopmarmu https://cdto.wiki/

7.3.6. HudpoBble HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeIbHOM MPO-

LMS-mumardpopma Moodle

Buptyansnas nocka Mupo: miro.com

mecce
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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/

No ko

Buptyansnas nocka SBoardhttps://sboard.online
O6naunsie cepBuckl: Snnekc./[uck, O6mako Mail.ru
Cepsucol onpocoB: Suaexc.@opmel, MyQuiz
Cepsucel Buaeocsssu: Suaekc. Texemoct, Webinar.ru
CepBuC coBMECTHOM paOOThl HaJa NpPOEKTaMu g  HEOOJBIINUX

http://www.trello.com

IpyIII

Trello

7.3.7 llupoBbie TEXHOJIOTMH, IPUMeEHsIEMbIE MPH U3YYEHHUU JUCHMILTHHBI

Buaer yueOHOM padoOThI, BEIIONHAEMEBIE | DopMUpPyEMBIE

Ne Llndpossle TexHOIOTUN JIbLY P e PMHIDY naK
C IPUMECHEHUEM IU(PPOBOH TEXHOJIOTHH | KOMIICTCHIIHH
Jlekun

1. | O6maunble TEXHOIOTUH 1 IIK-7 NJIK-2
CamocTosTenbHas pabora

2. | Bonbuine nanuele CamocTosiTenbpHas pabora [IK-7 NJK-2

8. MarepuajibHO-TeXHHUYECKOE O0eceYeHrue JUCIUILIMHBI (MOYJIA)
VYyeOHast ay1uTopus AJis IPOBEACHUS 3aHATHH JIEKIMOHHOTO THNa (I. MU4ypHHCK, yiI.
WurepHannonanbHast, 1om Ne 101, 2/32):

1.

WuTepaxktuBHas nocka (uHB. Ne 2101040205)

2. Cucremuslii koMiiekT: nporeccop IntelOriginal LGA 1150, Bentunarop Deepcool
THETA 21, marepunckas miara ASUS H81M-K<S-1150 iH, mamste DDR3 4 Gd, xectkuit
muck 500 Gb, kopriyc MAXcase H4403, 6ok nutanust Aerocool 350W (unB. Ne 21013400740)

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

VYyeOHast ay1uTOopus AJis IPOBEACHUS 3aHATHI CEMUHAPCKOro TUIIA, JAOOPaTOPHBIX 3a-
HATUH; TPYIIIOBBIX U MHIMBUYaIbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJI U IPOMEKYTOUHOU

arrecranuu (r. MuaypuHck, yiu. UaTepraimonanbshas, 1om Nel01, 2/10)
1.

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

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

. Becwt BJIK-500 (nuB. Ne1101044652);

. Komnpeccopnas mem6pana (unB. Ne111044707);

. PH-metp (unB. Ne1101044694);

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

. Cron 2-x Tym60BbI# (MHB. Ne1101044719);

9.

01N hn W

Bakyymusiii nHacoc ICE-4/1 (unB.Ne1101044777);

Tepmocrar JIT1-120/3 (uuB. Ne1101044755);

10. ®oroanekrpokosopumetp (uHB. Ne1101044665);
11. Xonoaunpuuk Lehel (uue. Ne1101044785);

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

14. Hlkad cymmnsnbiii JITT-32/3 (uaB. Ne1101044758);
15. Dnexrpomkad cymunpHbid (MHB. Nel1101044748).

VYuebHas ayIuTOpus Ui CAaMOCTOSTeNbHON paboThl (T. MudypuHck, yi. MaTepHanmo-
HaibpHas, 7oM Ne 101, 3/2390)

1. Jlocka knaccHast (uHB. Ne 2101063508)

2. Kanrozu (uuB. Ne 2101062717)

3. Kamro3u (uaB. Ne 2101062716)

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

5. Komnsrotep Pentium-4 (uuB.Ne 2101042569)
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6. Mono6uok iRU308 21.5 HDi3 3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ knaBuatypa, mbimb (naB. Ne 21013400521,
21013400520)

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

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

9. Oxpan Ha mtatuBe (MHB.Ne 1101047182)
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Pabouas nporpamma aucturuiuHsl (Moaynst) «HeoprannueckasiXuMus» COCTaBJI€HAa B COOTBET-
CTBUM C TpeOOBaHHMAMHU (eaepalbHOTO TOCYJApPCTBEHHOTO OOpa30BaTEIBHOTO CTAaHIApTa BBIC-
niero obpa3oBanus - OakajaBpuara 1Mo HampasieHHI0 NoArotoBku 19.03.04 Texuomorus mpo-
JOYKLIMU W OpraHu3aiysi OOLIECTBEHHOrO NMUTAaHMSA, YTBEP)KIEHHOIO NMPUKAa30M MHUHHUCTEpCTBa
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.

[Iporpamma nepepaboTaHa U JIOMOJIHEHA B COOTBeTCTBHH ¢ Tpeboanusimu OI'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceaHuy KadeapblOnoIorun 1 XuMuHd, mpotokon Ne 8 ot 04 am-
penst 2022 1.

[Tporpamma paccMoTpeHa Ha 3acelaHuu y4eOHO-MeToauueckoi komuccuu ConuanbHo-
negaroruyeckoro uHerutyra Muuypusnckoro I'AY, nporokon Ne 8 ot 11 anpesnst 2022 r.
[Tporpamma ytBepxkeHa Pemenrem ¥Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA, TPOTOKOJI
No 8 ot 21 ampens 2022 1.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[IporpamMa paccMmoTpeHa Ha 3aceqaHud KadeAphIOMOJIOTHMH M XHMHH, NMPOTOKOdA Ne § ot
O4amnpens 2023 r.

[IporpaMmma paccMOTpeHa Ha 3aceJaHUU y4eOHO-MeToaudYecKor komuccuu CommanbHO-
nejarornyeckoro uHctutyra Muuypunckoro I'AY, nporokon Ne 11 ot O5uronst 2023 .
[Tporpamma ytBepxkieHa Pemennem ¥Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, IPOTOKOJI
Ne 10 ot 22utons 2023 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbionoaorui 1 XxuMuu, npotokoia Ne 09 ot Obmas
2024 r.

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

[Tporpamma nepepaboTaHa 1 10M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.
[Iporpamma paccMOTpeHa Ha 3acelaHuH Kadeapbl OMOJIOTHMH M XUMHUH, MPOTOKod Ne 8 ot
2anpens 2025 r.

[Iporpamma paccmMoTpeHa Ha 3acelaHu ydeOHO-MeToauueckoi komuccuu CoruanbHO-
nefarornyeckoro uHcTuTyTa Muuypunckoro I'AY, nporokon Ne 09 ot 8 anpesns 2025 .
[Tporpamma yTBepkaeHa PemeHnemM Y4eOHO-METOAMYECKOTO COBETa YHHBEPCUTETA, TPOTOKOI
Ne 8 ot 23ampens 2025 r.

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