MUHUCTEPCTBO CEJILCKOI'O XO35IUCTBA POCCUMCKOI ®EJEPALIN
JIETIAPTAMEHT HA VUYHO-TEXHOJIOT MYECKOM ITOJINTUKU 1 OBPA3OBAHIS

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
. BBICILIEI'O OBPA3OBAHMA
«JOHCKOUN I'OCYJAPCTBEHHBIM AI'PAPHBIN YHUBEPCUTET»

A30BO-YEPHOMOPCKU1 MHXKEHEPHBI UTHCTUTYT — OUIHMAJ
OEJIEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIOJPKETHOI'O OBPA30OBATEJIBHOI'O
YYUYPEXIEHWA BBICIHEI'O OBPA3OBAHUA
«JOHCKOM r'OCY JAPCTBEHHbBII1 ATPAPHBIM YHUBEPCUTET» B I'. 3EPHOI'PAJIE
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[Tpu pazpaboTke paboueit mporpaMMbl yueOHOM TUCIMIUIMHBI B OCHOBY ITOJIOXKEHBI:

1. ®I'OC BO — 6akanaBpuar no HanpasieHuto noarotroBku 19.03.02 «IIpoxyKTel nUTaHus U3 pacTH-
TEJIBHOTO CBHIPbS», YTBEP)KICHHBIN MPHUKa30oM MuHHcTepcTBa 00pa3oBanusa u Hayku P® ot «17» aB-
rycra 2020 r. Ne 1041.

2. [Ipuxa3z MuHHCcTEpCTBA HAYKU U BhIcIIero oopasoBanus Poccuiickoit denepanmu ot «26» HOSOPs
2020 r. Ne 1456.

3. YueOHbIi I1aH Mo NpoduiIo MOArOTOBKU «TeXHOJOrHs MPOAYKTOB OOLIECTBEHHOI'O ITHTAHUS»
(ron Hayanma moarotoBku 2024) omoOpeH YdeHbIM coBeTOM A30BO-UEpHOMOPCKOTO HHXKEHEPHOTO
unctutyra ®I'bOY BO [Houckoit 'AY.

[Iporokon Ne 7 ot « 29 » deBpans 2024 r.

PaGouas mporpamma yueOHOW AMCUUIUIMHBI OJ00peHa Ha 3acefaHuu Kadeapbl « ATpOHOMHUS U ce-
JICKIIMS CEJIbCKOXO3SIICTBEHHBIX KYIBTYPY.
[Ipotokon Ne 9 ot « 25 » mapra 2024 r.

3aBenyronuii kKageapoit K.c.-X.H., JIOIICHT B.b. XpoHok

Pabouas nporpamma y4eOHON TUCHUIUIMHBI « T€XHOIOIHs MPOTYKTOB OOIIECTBEHHOI'O TUTAHUS» pe-
KOMEH/I0BaHa K MCIOJIb30BAaHUIO HA 3aC€JaHUM METOJUYECKOH KOMHCCHU IO HaNpaBICHHUIO MOJArO-
ToBKH 19.03.02 «IIpoayKThl MUTaHUS U3 PACTUTEIBHOTO ChIPhs» MHKEHEPHO-TEXHOIOTHYECKOro (a-
KYyJIbTETa

[IpoTtoxon Ne4 ot 28.03.2024 r.

[Ipencenarens METOAMYECKON KOMUCCUN
K.T.H., IOLEHT T.H. Toncroyxosa

Pa3zpaboruuk:
K.X.H., JIOIICHT C.B. IlocoxoBa
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1. BBOJAHASA YACTD

1.1 Henu ocBoeHNnst y4eOHOH AUCHMIIINHBI:
Jate cryneHTaMm riyOOKue 3HaHMS 0 OPraHMYeCKON XMMHUM Kak OJHOM M3 (yHIaMEHTaJIbHBIX
00111€00pa30BaTEeNIbHBIX JUCLUIUIMH €CTECTBEHHOHAYYHOI'O LUKJIa. Pa3BUTh XUMHUYECKOE U IKO-
JIOTHYECKOE MBIIIICHHE, CPOPMUPOBATh €CTECTBEHHOHAYYHBIEC NPEACTABICHNU 00 3JIEMEHTaX U
UX COEIMHEHHUSX, a TAKXKE O XMMHUECKUX MPOLIECCax, IPOUCXOIALINX B IPUPOJIE.

1.2 MecTo yueOHo# qucuumuinnbl B ctpykrype OITOII:
Vuebnas nqucnurminHa «OCHOBBI OOIIEH U HEOPTaHUYECKON XUMHUMY OTHOCHTCS K 0a30BOM 4a-
CTH.
H3yuenue oanHotl oucyuniunvl OA3UPYEeMcst Ha 0CB0EHUU CIYOEeHMAMU OUCYUNTUH.
-XxuMus (IIKOJBHBINA KypC); MaTeMaTHKa; HHPOPMATHKA
Ocesoenue 0aHHOU OUCYUNTIUHBL HEOOX0OUMO OJIsl KAYEeCMBEHHO20 OCBOEHUsL CIeOYIOWUX U3YUd-
emblx oucyuniun’ HU3NYECKas U KOJUIOWTHAS XMMHSI, aHATUTUICCKAs] XUMHUS, OMOXUMUS, TTH-
ieBasi XuMus, OMOOpraHnyYecKas XUMHsl, 0€30MaCHOCTh )KU3HEAEATEIbHOCTH.



1.3. . Ilnanupyemble pe3yabTaThbl 00y4eHHs M0 JUCHUIIHHE, COOTHECEHHbIE ¢ HHANKATOPAMH J0CTHKEHHsI KOMIIeTeHI[Hii, 00ecneunBalo-

W3yuenune AMCUMIUIMHBI HANIPaBJIeHO Ha (OpMUpPOBaHKE OOIIETPOPECCHOHATBHBIX KOMIIETCHIINH, HEOOXOAMMBIX ISl pelIeHus 3aaad npodec-
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IHUEe TOCTUKCHUEC INIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHUSA OﬁpaSOBaTeJH)HOﬁ MMporpaMmal

CHOHAJILHOM JCATCIIBHOCTHU U 06ecneana101uHe AOCTHXKCHUEC INNTAaHUPYEMBIX PE3YIbTAaTOB OCBOCHUSA 06p330BaTCHBHOﬁ IIporpaMmal.

Kox xomire-
Coneprxanre KOMIETEHITUN Kon 1 HauMeHOBaHUE HHIUKA-
TEHIUU dopmupyemble 3HaHUSI, YMEHUS U HABBIKU
TOpa JOCTUKCHHSI KOMITCTCHITUU
YK-1 Crnoco6Gen ocymiectBisaTh mouck, | YK-1.1 OcymectBusier coop u 3Hath: pyHAaMEeHTaIbHBIE OCHOBBI 001IIEH 1 Heopra-
KPUTUYECKHI aHATN3 U CHHTE3 00paboTKy nH(pOpMAIIHH B CO- HUYECKOU XMMHH, B TOM YHCIIE, CTPOCHHE aTOMOB,
nH(pOpMaUU, TPUMEHSATD CH- OTBETCTBUH C IIOCTABICHHOMN [Teprnoandeckuii 3aK0H, KIIFOUYEBBIC 3aKOHBI TEPMO/IH-
CTEMHBIN TIOJIXOJ JIUISl PEIICHUS 3a7a4eit HAMUKA U XHUMHYECKON KUHETHKH, PEAKIIHOHHYIO
MMOCTaBJIEHHBIX 3a7a4 YK-1.2 Ananusupyer u cucre- CIIOCOOHOCTH BEIIECTB, XMMHUIO S-, P- U d-2JIECMEHTOB;
MaTU3HUPYET JAHHBIC JUTSl PUHS- | YMETh: HCIIOJIb30BATh 3HAHUS B 00JIACTH XUMUH JIJIS
THS PEUICHUHN B Pa3IMYHBIX OCBOCHHS TEOPETUYECKUX OCHOB M IMPAKTHKH TIPH pe-
cdepax AesITeITbHOCTH IICHUH 33]1a9 B 00JIACTH TEXHOJIOTUH TePEPadOTKHU U
VK-1.3Bb1sBasieT cucteMHbIe XpaHEHHUs 3epHa
CBSI3M M OTHOIIICHHSI MKy U3y- | BirajmeTsh: HaBbIKaMu MPOBEICHUS OCHOBHBIX XMMHYC-
YaeMbIMU SIBJICHUSIMH, TTPOIIEC- CKUX JTa0OpaTOPHBIX OMEpaluii U MpeCKa3aHus HEKO-
caMH M/Uau 00bEKTaMH Ha OC- TOPBIX (PU3MUECKUX H XUMHUECKHUX CBOWCTB BEIIECTB
HOBE MPUHSATON MapaJurMbl Ha OCHOBAHHUU UX COCTaBa
OIIK-2 Crniocoben npumensats ocHoBHble | OIIK-2.1 CriocobeH ucmonb30- | 3HATh: MPHEMBI pacyeTa XMMUYECKOTO COCTaBa U KO-

3aKOHBI 1 MCTO/bI I/ICCJ'IGI[OBaHI/II\/’I
C€CTCCTBCHHBIX HAYK IJIA PCIICHUA
3aaaq HpO(beCCHOHaHLHOﬁ HCs-
TCJIIBbHOCTH

BaTh €CTECTBEHHOHAYYHBIE 3a-
KOHBI IIPH pELIeHUH 3a]1a4 Mpo-
(eccuoHaTbHON AEATENbHOCTU

JUYECTBA IPUMeECeH B ChIpbe, Moy(hadbpukaTax U ro-
TOBBIX U3JIENUSX

YMeTb: KOHTPOJIUPOBATh KAueCTBO MPUTOTOBJICHHUS
PacTBOPOB U COCTAB UCXO/IHBIX KOMIIOHEHTOB
BnaneTs: HaBbIKaMH HCIIOIB30BAHUS XUMUYECKOM HO-
MEHKJIaTyphl IIPU OMUCAHUH COCTaBa XUMUYECKHUX Be-
LIECTB, MCIIOJIb3YEMbIX IPU XPAaHEHUH U NIepepadoTKe
3epHa
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2. OcHOBHAasl 4YaCTh
2.1. O0beM y4eOHO# TMCHUIIMHBI (MOY.J151) U BUABI Y4eOHOii padoThl
Ounas popma o0yueHust

Bua pabotsl Bcero vacos CemecTpbl
Nel
1 2 3
AyIUTOpHBIE 3aHATHS (BCEro) 96 96
B ToM uucne:
Jlextmm (JI) 32 32
[Mpaktuueckue 3anstus (I13) 32 32
JlaGopaTopHbie pabOThI 32 32
CamocrositeabHas padora cryaenta(CPC) (Bcero) 48 48
[TonroroBka K KOJUIOKBUyMam 12 12
Odopmienne oT4eToB 1o J1ab0paToOpHBIM paboTam 12 12
[loaroroBka K TEKYIIMM NPAKTUYECKUM 3aHATUSAM 12 12
[ToaroToBKa K KOHTPOJIBHBIM paboTam 12 12
CPC B nepuoja npoMeKyTOYHO# aTTecTallnu 36 36
Bun npomexyrounoii | 3auer (3)
aTTecTaluu 3auer ¢ oreHkou (30)
Ok3ameH (D) C) €]
HUTOIO: 180 180
Oomas 4acoB
TPYA0EMKOCTh 3a4. eMHHUIL 5 5
3aounas popma o0yueHnus
Bup paborsl Bcero yacos/ Cemectpsl
3a4. e{UHHIL Ne 1
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 18 18
B ToM uucne:
Jlextuu (JI) 8 8
[Tpaktryeckue 3anstus (I13) 6 6
JlaGopaTopHbie pabOThI 4 4
Camocrositesasnasi padora cryaenta(CPC) (Bcero) 153 153
Pabota c nutepaTtypoit 137 137
OdopmiieHre 0TYETOB MO J1AOOPATOPHBIM paboTam 4 4
[TonroroBKa K TEKYIIUM MPAKTUYECKUM 3aHATHIM 2 2
[TonroroBka K KOHTPOJBHBIM paboTaMm 10 10
CPC B nepuoj npoMeKyTOYHOMN aTTeCTAlNH 9 9
Bun npomexyrounoii | 3auer (3)
aTTecTauu 3ayet c oreHkoit (30)
Dx3ameH (D) C) €]
HUTOTIO: 180 180
Oo6mas 4acoB
TPYA0EeMKOCTh 3a4. eUHUIL 5 5




2.2. Conep:xxanue y4eOHOM TMCUMILITAHBI (MOYJIs1)

Copepxanue pa3aesioB yueOHON AUCIUILTUHBI (MOTYJIs)

HanmenoBanne pasaciia

ni\regc(;;-a y4eOHOM TUCIUIUTHHEI Copneprxanue paszena B JUIAKTUIECKUAX €IHHUALIAX
(Moyist)
1 2 3
. Monyis 1. Pasznen 1. Crexuomerpust.
ATOMBI, aTOMHBIE €IMHUIIBI MacChl, MOJIM. PacueTsl o ypaBHEHUSIM XMMUYECKHX PEaKIMi.
OcHoBBI Pa3nen 2. CkopocTh ¥ HEpreTuka XMMHUUYECKUX pPEeaKLni.

o0LIEed XUMHUHU

Kunernueckue ypaBHEHMsI, KOHCTaHTbl CKOPOCTH. DHEPrusi aKTUBALIMH, TEIIOBbIE 3()(HEKThI XUMUUYECKHUX pe-
akuii. OnpeneneHne CKOPOCTH XUMUYECKO peaknu; (GaKTOphl, BIUSIONIME HA CKOPOCTh PEAKIINN; XUMUYECKast
peakuus Kak I0CJIeJ0BaTeIbHOCTD JJIEMEHTAPHBIX CTAAM; 3aKOH JIEHCTBYIOLIMX MacC JUIsl 2JIEMEHTAPHOU CTaauu
XUMHUYECKOHN peaklMy, KOHCTAHTa CKOPOCTH PEaKLIUK; 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklMK OT TeEMIIepa-
Typsl, paBuwiio Baut-I'opda, ypaBHeHHEe AppeHnyca, SJHeprus akTUBALlUU, SHEPreTUYeCcKUii 6apbep, aKTUBUPO-
BaHHBIN KOMITJIEKC, KaTaJIn3, KaTaIn3aTop, GepMeHT; 3HaueHHE YUEHHs O CKOPOCTH XMMHUYECKON PEaKIIUHU B XH-
MUH, OMOJIOTUHU U CEIbCKOM XO035CTBE; XMMUYECKOE PaBHOBECUE KaK KOHEUHBIHN pe3ybTaT CaMONPOU3BOIBHOIO
MIPOTEKaHNs 00paTUMOMN peaklMK, JUHAMUUYECKUN XapaKkTep XUMUYECKOT0 paBHOBECHS, TPU3HAKU UCTUHHOTO
PaBHOBECHS], 3aKOH JENCTBYIOINX MAcC U1 XMMUYECKOro paBHoBecus, npuHuui Jle [llarense, pons xumude-
CKHX pPaBHOBECHI B IPUPOJE; TEPMOJIUHAMUYECKHE CUCTEMBI: OTKPBIThIE, 3aKPBITHIE, N30JIUPOBAHHBIE, TOMOTEH-
HbIE ¥ TETEPOreHHbIE; BHYTPEHHSAS SHEPI U, SHTAIBIINS, TEIUIOBOM 3 PEeKT XMMHUECKON peakliny, 3akoH ['ecca,
SHTPONUS KaK Mepa BEPOSITHOCTH COCTOSIHUS CUCTEMBI, U3MeHeHHUe 3Heprun ['nboca kak KpuTepuil BO3SMOXKHOCTU
CaMOIIPOU3BOJIBHOTO NPOTEKaHMs pEaKLIUU

Pa3nen 3. PactBopsl. MeTO/ b1 BbIpaXKeHUsI KOHIIEHTPALIHA.

Kucnornocts, pH, ruaponns coneir. MosnsipHast KOHIEHTpaLus, MOJIIpHasi KOHLIEHTPALKs SKBUBAJIEHTA, Mac-
coBast 10JIs1, TUTP, TEPMOIMHAMUYECKUE PUIMHBI 00pa30BaHUs PACTBOPOB,; (pU3NUECKHE U XMMHUECKUE CHIIBI,
00ycCIIOBIMBAOIINE 00pa30BaHNE PACTBOPOB; OTIMYUE CHIIBHBIX SJIEKTPOJIUTOB OT CJIA0BIX; TUIBI CUJIBHBIX 3JIEK-
TPOJUTOB; THApATAINS MOHOB, IEPBUYHAS U BTOPUYHAS TUAPATHBIE 000JI0UKH, KPUCTAIIOTUAPATHL; AKTUBHOCTD,
KOX((PHUIMEHT aKTUBHOCTHU; THUIIbI CIA0BIX 3JIEKTPOIUTOB, KOHCTAHTHI U CTETIEHH TUCCOLMALUHU CIA0bIX 3JIEKTPO-
JIUTOB; BOJIA KaK CJIa0BIi SJIEKTPOJIUT, BOJOPOAHBINA U THAPOKCHILHBIN TTOKA3aTeIn PAaCTBOPOB, CITIOCOOBI H3Mepe-
HUS BOJIOPOJHOTIO MOKazaTelst; OydepHble pacTBOPHI; THAPOJIN3 COJICH, THIIBI THAPOIIN3a, KOHCTAHTHI M CTEIIEHU
THJIPOJIN3a COJIel; 3HaYeHHEe PACTBOPOB CMJIbHBIX U CIa0bIX AJNEKTPOJIIMTOB B XUMUHU, OMOJIOTUN U TE€OXUMUHU.




Pazgen 4. Ctpoenue aTomMoB.

OpO6wurtanu. KantoBsie uncna. [lepuognueckuii 3akon J[.M1.MenneneeBa u MoJieIn XUMHYECKHX CBsI3eid. Me-
TOJT MOJICKYJISIpHBIX opOuTaineii. OCHOBHBIC TPUHIIMITEI KBAHTOBOW TEOPUU CTPOCHHUS BEUIECTBA; KBAHTOBBIC YHC-
JIa: TJIaBHOE, OpOMTaIbHOE, MATHUTHOE M CITMHOBOE; SHEPIETHYCCKHNE YPOBHU U MTOAYPOBHHU aTOMA; MPUHIIUITHI
3aIOTHCHUS JICKTPOHHBIX OpOUTael aToMa B OCHOBHOM cocTostHHH: npuHIwN [laynu, mpaBuno XyH/a; dJiek-
TPOHHBIC EMKOCTH OpOHTaJIeli, TOAYPOBHEH M YPOBHEH aTOMa; CIIOCOOBI 3aMCH JIEKTPOHHBIX (pOopMyJT aToMa;
coBpeMeHHasi OpMYyIMPOBKA TEPUOJTUUYECKOTO 3aKOHA; CTPYKTYpa MEePUOTUIESCKON CUCTEMBI; TTpaBmiia Kiedkos-
CKOT'0; MIEPUOANYHOCTh U3MEHEHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTUU MOHU3AIUHU, CPOJICTBA K SJIEKTPOHY,
AJIEKTPOOTPHUIIATEIFHOCTH, panycoB Ban-nep-Baanbca; nepuoandeckuii XxapakTep U3MEHEHUS XUMUYSCKUX
CBOMCTB 2JIEMEHTOB; CBSI3b PACIPOCTPAHEHHOCTH XUMUYECKUX IJIEMEHTOB C UX TOJI0)KEHUEM B TIEPUOIUYECKON
CUCTEME, MAaKpO- H MHUKPO3JIEMEHTHI; TUITBI XUMHUYCCKOMN CBSI3H; XapaKTEPUCTHKHU CBSA3EH: AICKTPUUCCKHUE JIH-
MIOJIbHBIE MOMEHTBI, 3P (EKTUBHEIC 3apsJIbl ATOMOB, CTETICHh HOHHOCTH, HAIIPABICHHOCTh ¥ HACHIIIICHHOCTD,
SHEPTHS M JIJTMHA CBS3M; METOJI BAJICHTHBIX CBSI3€H; CUTMa- U MU-CBS3H1, TUIIbI THOPHUIM3AIIUN aTOMHBIX OpOHUTa-
JIel ¥ TEOMETPHS MOJICKYJT; METOJT MOJICKYJIIPHBIX OPOUTANICH; MPUMEHEHUE TEOPUN XUMHUCCKOHN CBSI3U B XUMHH
u OMoJIOTHH

Pa3znen 5. KommiiekcHble coeIMHEHNUS.

Koopaunaiyionssle ymcia, IMrad/ibl, peakiuuu 3amenienus. [lpuMenenue B ananutuueckoi xumuu. Ctpoe-
HUE KOOPJMHALMOHHON Chepbl KOMIUIEKCHBIX COETMHEHNUI: KOMITJIEKCOOOpa30BaTellb, IUTaHIbl, TOHOPHBIE aTo-
MBI JIUTaHJI0B, IEHTATHOCTh, KOOPIMHAIIMOHHOE YMCIIO0, TEOMETPHUS KOOPAMHALIMOHHON c(epbl; BHEIIHEC(EpHbIE
MOHBI; KOMIUIEKCHI € X€JIaTO00pa3yoIUMU U MaKPOLUKIMYECKUMHU JIMTaHIaMH; YCTOMUMBOCTh KOMITJIEKCHBIX
COEIMHEHMI B pacTBOpaX, KOHCTAHThl YCTOMYMBOCTH U KOHCTaHThl HECTOMKOCTH; (PAKTOPHI, BIAMSIOIINE HA
YCTOMYMBOCTh KOMIUIEKCHBIX COEMHEHUI B pacTBOpax: TEMIIEpaTypa, XeJIaTHbIH 1 MaKPOLUKINYECKHH 3 dexk-
ThI, 3aps]] LIEHTPAIBHOTO HOHA-KOMIUIEKCO00pa3oBaTeis, TEOPUs KOOPAUHALMOHHON XUMHUYECKOU CBSI3H, 3HAUE-
HUE KOMIUIEKCHBIX COEIMHEHUH B OMOXUMUH KIIETKH; OMOHEOpraHn4ecKas XUMHUS.

Pa3znen 6. OkucnuTenbHO-BOCCTAHOBUTENBHbBIE PEAKIINH.

OxkucnuTeny U BOCCTAHOBUTENH B IPUPOJIEC U B MPOU3BOJICTBE MUHEPATBHBIX yn00peHuii. CocTaBieHHE ypaB-
HEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakMidl. CTENEHb OKUCIIEHNS, OKUCIUTENN U BOCCTAHOBUTEIIHN; CO-
CTaBJICHUC YPaBHCHHA OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ; OKHUCIHUTECIIBHO-BOCCTAHOBUTCIILHBIC ITOTCH-
Luaisl, ypaBHeHue HepHcra; onpenencHue HalrpaBiIeHUs IPOTEKaHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PeaK-
I_[I/II\/'I C IOMOMIBIO OKHUCITUTCIIBHO-BOCCTAHOBUTEIIBHBIX ITOTCHIIUAIIOB, POJIb OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peakuuil B IpUpoJeE.




Monaynb 2.

OcCHOBBI
HEOPraHUYECKOW XUMUU

Paznen 7. Xumus S-31€MeEHTOB.

[Tonoxxenue B Tabnuie MeneneeBa. MeTo/ bl osydeHUs U OCHOBHBIE peakiuu. CBoeoOpasue cTpoeHust
aToMa BOJIOPOAa, (GU3MUECKUX U XUMHUIECKUX CBOMCTB 3TOTO JIEMEHTa; OMHAPHBIE COSAMHEHUS BOJOPO/IA C
ANEKTPOOTPHUILIATEILHBIMU JIEMEHTAMU, UX TIOBEJICHUE B BOJHBIX PACTBOPAX, TUAPATALMS IPOTOHA; THIPHUIbI
IIEJIOYHBIX U MIETOYHO-36MEIbHBIX METAIIIIOB, UX COJICOOPA3HBIN XapaKkTep, TUAPU/I-UOH KaK BOCCTAHOBUTEIb U
JIUTaH[; BOJOPOAHAs CBsI3b, €€ 3HaUCHUE B IMPUPO/IE; BOJIA, TEOMETPUS U CBOWCTBA €€ MOJIEKYJIbl, CTPYKTYpa JibJia
Y KUJIKON BOJbI, XMMHUYECKUE CBOMCTBA BOIbI, BOJA KaK paCTBOPUTEIb U JIMTaH/; 3HaYECHUE BOJAOPO/Ia KaK
HauOoJee pacIpoCTpaHEHHOTO dJIeMeHTa BeeeHHOM, BO/Ia B CEIbCKOM XO3SIICTBE, IKOJIOTHUECKHUE aCTICKThI BO-
JIOTI0JIb30BaHMSI; O0IIIKE CBOMCTBA 31€MEHTOB | A-OATrpyYIIIbL; MIEI0YHbIE METAIUIBI KaK BOCCTAHOBUTEIH, 00pa-
30BaHME OMHAPHBIX COSAMHCHHI U MX CBOMCTBA, KATHOHBI MICIOYHBIX METAJJIOB KaK BaKHEHINAs XHMHUIECKasT
(dhopMa ux CyIIecTBOBaHHUS B MPUPO/JIE, CBOMCTBA ITUX KaTHOHOB, peaKIIMi OMHAPHBIX COSUHEHHM ¢ BOIOM; TUI-
paTupoOBaHHBIC KATHOHBI IIEJIOYHBIX METAJIOB, BHICOKAsl PACTBOPUMOCTD COJICH IIETIOYHBIX METAJLIOB B BOJIE,
KPUCTAIJIOTUAPATHL; KOMIIJIEKCHl KATHOHOB HATPHsSI U Kallus ¢ OMOMOJIEKylIaMy, KATUOHUTHI U MOHHBIN 0OMEH
HATpUs U Kalius U APYTUX OAHO3APSIHBIX HOHOB MTOYBEHHOTO PACTBOPA; HATPUH M KaJUH KaK KOMIIOHEHTHI M10Y-
BbI M IOYBEHHBIX PACTBOPOB, KaJIMi KaK 3JIEMEHT MUTaHUS pACTCHH, KaluiiHble y100peH s, KpyTOBOPOTHI
HATpHS U KaTus B IPUPOJIE; o0mmme cBoiicTBa 3ueMeHToB || A-moarpynmsr; aMmpoTepHOCTh OSpHILIHS, €0 OKCUAA
Y TUJIPOKCHJIA, TOKCUYHOCTh OCPUILIIUS U €r0 COeAMHEHUH; (hU3NUecKre U XUMUYECKUE CBOMCTBA MarHus U Kallb-
1S, UX BOCCTAHOBUTEIIHHBIC CBOWCTBA, KATUOHBI MarHUs U KaJbIHs KaK BaXHEHITNE ()OPMBI CYIIIECTBOBAHUS
3TUX JIEMEHTOB B MIPUPO/JIE, CBOMCTBA ITUX KATUOHOB; pPa3JIMuM€ B PACTBOPUMOCTHU COJIEN MarHusi M KanbIUs U
CoJIel HaTpUs U Kalusl, KpUCTAJUIOTHAPATHI; KOMIIEKCHBIE COCIMHEHUSI MAarHUs U KaJbIUs C XeJIaToo0pasyro-
e urasgamu, M2t u Ca?t B sxuBoi# KiieTke, ponb Maraus B xnopodumie, Mg?* u Ca?" B epMeHTAaTHBHBIX
peaKIusaX; MarHUi U KaJbIIMI KaK MUTATEeIbHbIE KOMITOHEHTHI MMOYB, MX HIOHOOOMEHHOE TTOBEJICHUE B TIOYBAX,
KECTKOCTh BOJIbl, U3BECTKOBAHUE Y N3BECTKOBAHUE TIOUB.

Paznen 8. Xumust p-371€MEHTOB.

[Tonoxenue B Tabnuie MenzeneeBa. MeToibl oydyeHHst U OCHOBHbIE peakiuu. OO111e CBOWCTBA 371EMEHTOB
[HlA-nioarpymnmnsl; OTaM4YKE JIEKTPOHHOTO CTPOEHHS aTOMOB 00pa U alFOMUHHUS OT CTPOEHUS APYTUX JIEMEHTOB
MOJIrPYIIIBL, MpeobiiaZiaHie KOBAJIECHTHOTO XapaKTepa CBsi3eil B COeTMHEHUAX 0opa U JBOWCTBEHHBIH XapakTep
CBsI3eH alIOMUHUS, PU3NUYECKHE U XUMUUECKHE CBOMCTBA 3JIEMEHTHOro Oopa; ob1ue cBoiicTa anemeHToB IVA-
MOJIrPYIIIBL; XMMHUSI HEOPTaHMYECKUX COSAMHEHUH yriepo/ia: aJuloTpOITHbIe MOIU(BUKAILINH YIIIePOa, OKCHIBI
yraepoja, yrojibHas KHCIIOTa U €€ COJIM; 3HAU€HHUE YIIIepo/ia B CEIbCKOM XO03sIMCTBE; KpyrOBOPOT yIiiepoja B
MIPUPO/IE; SKOJIOTUUECKHE aCTIeKThl XMMHUHU YTIIEpOAa; 0COOEHHOCTH XUMHUECKUX CBOMCTB KPEMHUS; OKCHJI,
KPEeMHHSI, KpEMHHUEBBIE KUCTIOTHI M UX COJIU; 00IIre CBOMCTBA AneMeHTOB VA-TIOATPYIIIBI; 0COOEHHOCTH XUMH-
YEeCKHX CBs3€il a30Ta ¢ BOJIOPOJIOM, YIIIEPOIOM U KUCIOPOAOM; TEPMOAMHAMHUYECKAs! HEYCTOMUNBOCTD OOJIBIINH-
CTBa XMMUYECKUX COEIMHEHUN a30Ta, €€ MPUYNHBI U MPOSIBICHUS B XUMHUH U IPUPOJIE; XUMUUECKHE CBOMCTBA
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MOJIEKYJISIPHOTO a30Ta; aMMHUAaK M €ro MPOU3BOIHBIC; OKCUIBI a30Ta, a30THAsI, a30TUCTAs U a30THOBATUCTAS KUC-
JIOTHI M UX COJIM; a30THBIE YI0OpEHUs, SKOJIOTHYECKHE aCTIEKThl NX IPUMEHEHHUsI, 0COOCHHOCTH TePMOJMHAMMYe-
CKOM yCTOMYMBOCTH pa3IMYHBIX COeTUHEHUH Pochopa B 3eMHBIX yCIOBUAX, OKCHIIBI (hocdopa; opTodhochopHas
KHCJIOTa U €€ COJIU, KOHACHCUPOBaHHBIC (hOCHOPHBIE KUCIOTHI M KX COJIH; 0COOCHHOCTH (ocdopa Kak OMOTeHHO-
r'o JIEMEHTA; o01IKe CBOMCTBA 371eMeHTOB VIA-TIOArpyMIIbl; MOJEKYJISAPHBIM KUCIOPOA KaK OKHCIUTEIND; 030H;
TepMOJUHAMHUYECKAs] YCTOMYUBOCTD U PACIIPOCTPAHEHHOCTh COSMHEHHI KHCIOPO/1a; OKCUbI, KUCIOPOACOIEp-
Kalle KICIOThI, OCHOBAHUS, COJIM KUCIIOPOJICOAEPKAIIUX KACIOT KaK BaKHEHIIINE KIIACChl HEOPTaHUYECKHUX CO-
€IMHEHMIT; IEPOKCH]T BOJIOPOJIA U APYTHE MEPOKCUIBI; CEPHAs KUCIOTA U €€ COJIM; CEPHUCTAs KMCJIOTA U €€ COJIH;
CEpOBOJIOPO U MONUCYIb(aHbI, CyIb()UIBI U MONUCYIb(UIBL;, cepa KaK OMOTeHHBIN 2JIEMEHT; IPUMEHEHHE
Cynb(aToB U APYTUX COCTUHEHUH CEPBI B CEIBCKOM XO03HCTBE, IKOJIOTHYECKAsi OMACHOCTh CEPHUCTOTO Ta3a; ce-
JICHOBAsI KMCIIOTA U €€ COJIM; CEJICHUCTAasl KICIIOTa U €€ COJIM; POJIb CeJIeHa B MUTAaHUH YeJIOBEKa U KOPMIICHUHN
CEJIbCKOXO03SICTBEHHBIX KUBOTHBIX, 00111ME CBOWCTBA 3J1eMeHTOB |1V A-IoArpymnibl; CTENEeHH OKUCIIEHUS rajlore-
HOB B COSMHEHMSIX, 0COOCHHOCTH CBSI3€H, TEPMOJUHAMUKHU U CTPOCHUS CoelMHeHul ¢Topa, PTopoBOoaOpOI,
(GTOPOBOIOPOIHAS KUCIIOTA M €€ COJIH; XJIOPOBOZOPO/, XJIOPOBOJAOPOIHAS KUCIOTA M €€ COJIM, COSAMHEHUS C T0-
JIOKUTENBHBIMU CTETICHSAMU OKUCIICHUS XJIOPa, MX XUMHUYECKHE CBOMCTBA; 0COOEHHOCTHU XJIOpa KaK OMOTeHHOTO
AJIEMEHTA, POJIb XJIOpa B KUBOH KJIETKE; IPUMEHEHNE COSTMHEHHI XJI0pa B CEIIbCKOM XO035HCTBE; (PTOP KaK KH3-
HEHHO HEOOXOIMMBIH 3JIEMEHT U KaK 3JI€MEHT-3arpsI3HUTENb OKPYKAIOIIEH Cpe/ibl; HCIOIb30BaHUE COSTUHEHUN
Opoma ¥ no/1a B MEHUIIHHE.

Paznen 9. Xumus d-371eMeHTOB.

[Tonoxxenue B Tabnuie MenaeneeBa. MeTobl Moy4deHus: U OCHOBHBIEC peakinu. O01Ire cCBOUCTBA Mepexo/i-
HBIX METAJIJIOB; OOIIME CBOWCTBA U OCOOEHHOCTH MEPEXOIHBIX METAJIIIOB; COEAMHEHUS XpOMa B CTETIEHAX OKHUC-
nenus +3 u +6; coenuaenus: monmodaeHa(V1); coemnuenns Mapraiiia B CTENEHAX OKUcaeHus +2, +4, +6 u +7;
POJIb COETMHEHUI XpoMa, MOJIMO/IeHa, MapraHla, JKejle3a, HUKeIs, MeU U IIMHKA B KHU3HEIeATeIbHOCTH YelloBe-
Ka ¥ J)KUBOTHBIX; COCIMHEHHUSI JKelle3a B CTENCHIX OKUCACHUS +2 U +3, COeIMHEHHUS KOOallbTa B CTCIICHSIX OKHUCIIe-
HUs +2 1 +3; coOeAMHEHMs HUKENsS B CTENIEHN OKUCIICHUS +2; COEJMHEHUSI MEIU B CTENEHAX OKUCIeHus +1 u +2;
COEIMHEHUS IIMHKA, KJIMUSL M PTYTH; POJIb COEIMHEHUI XpOMa, MOJINO/IeHa, MapraHIla, JKene3a, HUKENs, MeIIU 1
IIMHKA B KU3HE/IEATEIIbHOCTH YEJIOBEKA U KHUBOTHBIX; TOKCHYHOCTh COEIMHEHUN KaJMHUs U PTYTH.
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2.2.1. Pa3esbl y4eOHOM TUCHHMILIMHBI (MO1YJISA), BUAbI YUeOHOI 1esiTeJIbHOCTH U GOPMBbI KOHTPOJIS

Ounas popma o0yueHust

Buabl yueOHoii 1eATEIbHOCTH,

c']:g_ HaunmeHnoBanue pasaeia BKJIIOYAsi CAMOCTOSITEIbHYIO padoTy ®opMBbI TEKYLIET0 KOHTPOJIA
MecTpa Y4eOHOM M CIUIINHBI CTY/I€HTOB (B Yacax) ycneBaemMocTH (no nedenam cemecmpa)
JI JIP 113 CPC BCero
1 2 3 4 5 6 7 8
Mopyns 1. O6mias xumus 16 16 16 24 12 TecTupoBaHue- | He.
OTYETHI 1O pacyeTHou pabore -2, 4, 6, 8
HEJL.
OTYETHI 10 JabopaTopHBIM paboTam -3,5,7,9
HEJL.
KOHTposibHasg padota Nel- 10 Hen.
KOJUIOKBUYM-11 He.
1 Monynsb 2. Heopranuueckas 16 16 16 24 72 OTYETHI TI0 pacyeTHOU padore-12, 14, 16
XUMHUS. HEJI.
OTYEeTHI 110 JabopaTopHbIM paboram-13, 15,
17, Hen
KOHTpoOJbHasg pabota Ne2-17 nHen.
KOJUTOKBUYMNe2-18 Het.
1 [TpomesxyTouHas aTTecTanus 36 36 9K3aMeH
Hroro 32 32 32 84 180
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3aounas popma o0OyueHust

Bupl yueOHOI 1eaTeIbHOCTH,

Ne
HaumenoBanue pasnena BKJIFOYAsi CAMOCTOSITENIbHYIO PaboTy @opMBbI TEKYLIETO KOHTPOJIA
ceMecT- N
a y4eOHON JUCITUTIIMHBI CTY/JICHTOB (B Yacax) YCIIEBAEMOCTH
p JIP 113 CPC BCET0
2 4 5 6 7 8
Monyns 1. O6mas xumust 2 4 75 87 OTYEeTHI 110 JabopaTopHBIM paboram 1,2
Oecena Mo TeMe MPaKTUYECKON pabOThI
Monynb 2. Heopranuueckas 2 2 78 84 OTYETHI 1O Ja0OpaTOPHBIM paboTam-2
XUMHS KOHTpOJIbHAs paboTa.
Oecena Mo TeMe MPAKTUYECKOM paboThI
[IpomexyTouHas aTTecTalus 9 9 JK3aMeH
Hroro: 4 6 162 180
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2.2.2. JlabopaTOpHBIil NPAKTUKYM

Ounas popma o0yueHust

HaunmenoBaHmue pa3aejia y'{eﬁnoifl AUCHHUILIN-

Ne cemect- Bcero
HBI HaumeHoBaHue J1a0opaToOpHBIX padoT
pa 4acoB
(MmonxyJis)
1 2 3 4
1 Monyns 1. Jlaboparopuas paboraNel 2
OO6mmas xumus TexHuka 0€30MaCHOCTH M TEXHUKA XUMUYECKOT0 SKCIIEPUMEHTA.
Jlaboparopuas pabotaNe2 4
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHECHUH.
Jlaboparopnas paboTtaNe3 2
KomnekcHbie coennHeHus
JlaboparopHuas pabotaNe4d 4
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
Jlaboparopuas paboTtaNe5 4
TuTpuMeTpUYECKUI aHAIN3
Monyis 2. JlaGopatopHas pabotaNe6 4
OCHOBBI HEOPraHUYECKAS XUMHSI Onpenenenue xeie3a rpaBUMETPUUYECKUM METOIOM
JlaGopatopHas pabotaNe7 4
A3zot u pochop
JlabopaTtopHnast pabotaNe§ 4
OnpezneneHre HOHOB AMMOHHUS (POTOKAJIOPUMETPUUECKUM METOJIOM
JlaGopaTtopnast pabotaNe9 4
KauecTBeHHBIE peakiii Ha HEKOTOPbIE HOHBI
HUTOTIO: 32
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3aounas popma o0OyueHust

Ne cemect- HanmenoBanue pa3aesia y4eOHOM JUCHHNIMHBI Bcero
HaumeHoBaHue 1a00paTOpPHBIX padoT
pa (MmonyJis) 4acoB
1 2 3 4
1 Monyis 1. JlaboparopHast paboraNel 2
O6mmas xumus OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINU
Monyns 2 JlabGopaTopHas pabotaNe2 2
Heopranudeckast xumust A3zot u dochop
HUTOIO: 4
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2.2.3 IlpakTn4yeckue 3aHSTHS

Ounas popma o0yueHust

Ne HaumenoBanme pa3jaena Ne HaumenoBanmue Bcero
cemecTpa y4eOHO#l JMCHUIIIHHBI 113 NPAKTHYECKUX 3aHATHI 4acos
1 1. Crexuomerpus 1 PacueTsl 0 ypaBHEHUSIM XUMUYECKUX peakuid U popmynam 4

XUMHUYECKUX COCIUHEHUN

3. PactBOpHbI 2 KuciioTHO-0CHOBHBIE CBOMCTBA XUMUYECKUX COCTMHEHUM 4

4. CtpoeHue aTomMa, NEPUOAUYECKUN 3aKOH 3 CrpoeHnne aTOMOB. DIEKTPOHHbIE KOH(GUTYpaALU U IPeICcKa- 4

J.W. MenneneeBa u XUMHUYECKasl CBA3b 3aHME XMMHYECKUX CBOWCTB 3JIEMEHTOB Ha UX OCHOBE.

4. CtpoeHue aToMa, NEPUOAUYECKUN 3aKOH 4 XHMMHYECKHUE CBA3U 4

J.. MeHnjieneeBa u XuMu4ecKas CBSI3b

5. KommnekcHble coeluHeHMs. 5 Peakiun komiuiekcoodpazoBanus. KoHCTaHTBI yCTOHYHMBOCTH 4
KOMILIEKCOB. PacueTsl paBHOBECHBIX KOHLIEHTPALUH.

60KHCINTEIBHO-BOCCTAHOBUTEIIbHBIE peaK- 6 OKHCIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKLIUT 4

017071

7. X¥MHS S-2JIEMEHTOB 3JIEMEHTOB 7 Heopranuueckre CHHTE3BI: yIpaXXxHEHHE B BIOOPE ONTH- 4
MaJIbHBIX ITYTEH MOJIY4YEHHUs 3a/IaHHBIX BELIECTB.

8. Xumus p-anemeHToB 9. Xumus d- 3 Heoprannueckre CUHTE3BI: yIpaXxHEHHE B BIOOPE ONTH- 4

2JIEMEHTOB MaJIbHBIX ITYTEH MOJIY4YEHHUs 3a/IaHHBIX BELIECTB.

9. Xumust d-351eMeHTOB 9 Heoprannueckre CUHTE3BI: yIpaXxHEHHE B BIOOPE ONTH- 4
MaJIbHBIX ITYTEH MOJIY4YEHHUsI 3a/IaHHBIX BELIECTB.

UTOro 32
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3aounas popma o0OyueHust

Ne HaumenoBanme pa3jaena Ne HaumenoBanue Bcero
cemecTpa yueOHOM TUCUMILINHBI 113 NPAKTHYEeCKUX 3aHATHI JacoB

1 Monyis 1. PacueTsl 10 ypaBHEHUSIM XUMUYECKUX peakuid U popmynam 2

OO0mas xumMus 1 XUMHYECKUX COEIUHEHUI
XUMHYECKUE CBOMCTBA Y TEHETUYECKAs CBSI3b HEOPraHuye- 5
CKHMX COEIMHECHUMN
Mopyns 2 2 Heopranuueckue CMHTE3bI: yIIpaxXHEHNE B BHIOOPE ONTH- 2
Heoprannueckas xumus MaJIbHBIX MTyTEH MOJY4YEeHHs 3aJJaHHBIX BEILIECTB.
Bcero: 6
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2.3. CamocTosiTeiIbHAs padoTa CTyJAeHTa

Buasl CPC:
Ounas popma oOyueHust
Ne ce- N Bcero
HaumeHoBaHue pa3je/ia y4eOHOM M CHUIINHBI Buasi CPC
MecTpa 4acoB
1 2 3 4
1 OcHOBBI 00111€#T U HEOPTAaHUYECKON XUMUH [Toaroroska K nmpakTH4ecKum 3anstusm Ne 1 - 9 16
OdopmieHne oT4eTOB 1O 1a00paTOPHEIM padoTam 16
Nel-9
ITonroToBka K KOJJIOKBHyMam 6
[TonroToBka K KOHTPOJIBHBIM paboTam 10
[ToaroroBka K 3K3aMeHy 36
UTOoro 84
3aounas ¢opma 00yueHusn
Ne ce- . Bcero
HaumenoBanue Moaynst y4eOHOM AU CHHUIIIMHBI Buasr CPC
MecTpa 4acoB
1 2 3 4
Monyns 1. [ToaroToBka K MpakKTUYECKUM 3aHATHIM 2
OO01mmas XuMust
OdopmieHre 0T4ETOB M0 J1a00paTOPHBIM 2
pabotam
[TpopaboTka uTepaTypsbl 66
1
Monyns 2. IToaroToBKa K MPAKTUYECKOMY 3aHATHIO 2
Heopranuyeckas Xumus OdopmiteHHE OTYETOB IO JTaGOPATOPHBIM 2
pabotam
BrimonHeHne KOHTPOJIbHOU paboThI 10
[TpopaboTka uTepaTypbl 67
[ToaroToBka K sK3aMeHy 9
UTOrO: 160
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3. OBPA3SOBATEJIBHBIE TEXHOJIOI'MH

Ounas ¢popma o0y4eHus

Ne Buani Oo0pa3oBarte/ibHbIE Oco0enHocTH
cemecTpa yueOHOI TEeXHOJIOT UM NnpoBeeHust
padoThbI 3aHATHH
(MHAUBHUAYAJbHBbIE/
rpyninoBbIie)
1 2 3 4
[IpakTUueckue 3aHATUS Pemenue nmpakTuko- TPYIIIIOBOE
1 OPUEHTHUPOBAHHBIX 3a7a4

3aHATHUS B UHTEPAKTUBHOU (hopme B oOBeMe:
[IpakTudeckue 3ansaTus— 18 gacos;

* 3aounas ¢popma o0yueHus

Ne Buasi Oo0pa3oBarte/ibHbIE OcobennocTun
cemMecTpa yueOHo TEeXHOJIOTUH NPOBeJIeHUsA
padoThbI 3aHATHH
(MHIMBHAYATbHBIE/
IrpyIIoBbie)
1 2 3 4
IIpakTHueckue 3aHATHS Pemenne npaktuko- IPYIIIOBOE
1 OPHUEHTHPOBAHHBIX 3a7a4
JlaGopaTopHbIii TpakTU- | DKCIIEPUMEHT 10 3BEHbSIM
KYyM.
Jlexuun IpyNIOBOE

3aHsATUS B UHTEPAKTUBHOU opMe B 0ObeMe:

[TpakTryeckue 3aHATUS— 2 4

JlaGopaTOpHBIl TPAaKTUKYyM-2

Jlexiun-2

[IpakTuueckue 3auaTusi— 4 4

B uckimrounTenbHbIX Cilydasx NpUMEHsIeTCs AJIEKTPOHHOE 0OyYeHHe U IMCTaHIIMOHHbIE 00pa3oBa-
tenbHble TexHomoruu (30 u JIOT), Bkiroyast MpoBeieHNne TEKYIEro KOHTPOJIs YCIeBAeMOCTH U
POMEXYTOYHON aTTecTaiyu. Peanmusarms mporpaMmbl AMCHMIUIMHBI C McHoib3oBaHueM D0 u
HOT ocymiecTBisieTcs: M0 YCMOTPEHHUIO BEAYIIETO MPENojaBareisl ¢ y4eTOM TEXHUYECKHUX BO3-
MOKHOCTEN OOYYaroIMXCsl C MCIOIb30BAHUEM MIPOrPAMMHBIX CPEJCTB, 00ECIEUHBAIOIINX MPU-
menenue semenToB DO u JIOT B MHcTUTYTE, ITyT€M CHHXPOHHOTO M aCHHXPOHHOTO B3aUMOJIEH-
CTBUSL, K KOTOPBIM MOTYT OTHOCUTBCS:

- 3JIEKTpOHHAast THPOPMAITMOHHO-00pa3oBarebHas cpena MHcTuTyTa;

- TPYIIIOBast TOJI0COBast KoH(pepeHims B Meccenmkepax (Suaexe.Meccenmkep, VK Teams);

- TPYNIIOBOI yat B MecceHmkepax Suaeke.Meccenpkep, corransHoii cetn BKonTakTe;

- OHJIaliH BUeoKOHpepeHuus B AnAeKe. TeneMoct;

- BUJICO3AITICH JICKIIMI TIEAarormIeckux padoTHUKOB MHCTHTYTa, pa3MENIEHHBIE HA Pa3iIMIHBIX
BUJICOXOCTHHIaX (HallpUuMep, Ha KaHajax MpernojaBaTeiell) W/WIM OONauHbIX XpaHWIIUINAX
(marpumep, Aunexc./uck)
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4. OEHOYHBIE CPEJACTBA JIs1 TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU

U PE3YJIbTATOB OCBOEHUSI YYEBHOM JUCIUITINHBI
4.1. Buabl KOHTPOJISl U ATTECTAIlUM, (DOPMbI OLIEHOYHBIX CPEICTB
Ounas popma o0yueHust

Ne Bujanl koH- HauMmeHoBaHue OneHovHbIe
ceMecTpa TPOJISA U aTTe- pa3aeia yueOHoi cpeacTBa
CTaIaH AHCIVHIL AL dopma Kosaun4vecTBO BO- Koua-Bo
(BK, Tar, (Moay.1n) NPoCoB He3aBHCHMBIX
IIpAT¥) .
U 3a/IaHu# BAPHAHTOB
1 2 3 4 5 6
1 BK OO01mmast xumust TECTUPOBAHUE 10 8
Tar. OO6mas xumus * CobecenoBanue Mo pe3ybTa-
TaM BBIIIOJTHCHHS J1a00paTop-
HBIX padoT
» KonrtponbHas pabora 7 5)
Tar. Heoprannueckast xumust * CobecenoBanue 1Mo pe3ybTa-
TaM BBITIOJTHEHUS J1abopaTop-
HBIX paboT
» KonrtponbHas pabora 7 5)
ITpAr. 9K3aMeEH OUJIeTHI 3 20
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3aounas popma o0yueHust

Ne Buabl KOHTpOJISA U HaumenoBanue OueHovHble
ceMecTpa arTecTauuu pasaeia yueOHoi cpeacTBa
(BK, Tar, HIpAT™) JUHCIMTLTHHBT ®opma KoumnuectBo Bonpo- Koua-Bo
(moxy.1n) COB HEe3aBUCHMBIX
U 3aaHuil BAPUAHTOB
1 2 3 4 5 6
1 BK OO6mmast Xumus TECTUPOBAHUE 10 8
Tar. OOGmas xumust * CobecenoBaHue 1o
pe3ynbTaTam BbI-
MIOJTHEHHU S J1abopa-
TOPHBIX paboT
.
Tar. Heoprannueckas xumus » CobecenoBaHue 1o
pe3yibpTaTam BbI-
MOJIHEHUSs J1abopa-
TOPHBIX pabOT
* KonTponpHas pa-
6ota 10 20
IIpArT. HK3aMEH OUIIeTHI 3 20
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4.2. IlpumepHbie TeMbl KYPCOBBIX IPOEKTOB (PadoT)

(He npedycmompenvt)

4.3. IlpumepHble TeMbl pedepaToB (3cce),
(He npedycmompenvt)

4.4. TecThl

1.AToMHas eAMHUIIA MACCHI - ITO
1) Macca caMoro JIETKOTo 3JIeEMEHTA

2) mMacca, 6ru3kas k 10727 kr
12

3) % Macchl u3otormna yriepoaa C

4) macca, paBnas 0,0001r
2. Macca nona Pb*" 1o cpaBHeHnIO ¢ Maccoii nona Pb?*

1) Oosblie B 2 pasa

2) MEHBIIIE B 2 pa3a

3) HECYIIECTBEHHO OOJIbIIIe

4) HECYIIIECTBCHHO MEHbIIIE

3. Uncno snemeHToB Bo 2-M 1 3-M nepuojax tadmuunsl 1. 1I. MenzieneeBa paBHO 8 mOTOMY, 4TO
1) mpu Kak10M 3HaYEHUU TITABHOTO KBAaHTOBOT'O YHCJIa UMEETCSl BCETO OJIHA S -OpOUTAIb
TpH P -opOUTaTH
2) TaKoe YMCIIO JIEKTPOHOB MMEIOT HAa BEPXHUX YHEPTETUUCCKUX YPOBHIX OJaropoiHbIe
rasbl
3) Takoe pacnpeziesieHne 3JIEMEHTOB 10 nepuojaaM npemioxut . . Mennenees
4. Crenens okucnenus yriaepona B CO, paBHa
1)-4
2) 0
3) +2
4) +4
5. YcraHOBHTE COOTBETCTBUE
1) CH,COOH A. CunpHas Kuciora

2) HNO, b. JIByXOCHOBHasI KMCIIOTa

3) H,SO, B. CunbHOe ocHOBaHuE

4) Ca(OH): I'. Cnabas xucioTa
6. Crioco0, cmemaroniuii paBHoBecue peakiuu COxr)+2S03r) ™ CSyr)+402r) — Q BIpaso (—),
- 3TO
1) yBenuuenue koHreHrpamnuu CS
2) ysenuvenue konneHrpanuu CO»
3) TOBBILICHUE TEMITEPATYPHI
4) TOBBINICHUE TABICHUS
7. B BomHOM pactBope Ha Kaxpie 100 monekyn obpasyercs 100 H* miist Berectsa
1) H2COsa. 3) HNO3 5) HBr
2) HNO: 4) H3POq4
8.PacTBOpHMOCTE BelecTBa B TAHHBIX YCIOBUSIX
1) ompenesnsercs yepe3 KOHIEHTPALUIO HACHIILIEHHOTO PacTBOpa
2) COOTBETCTBYET MaKCHMAJIbHOM, JOCTUTHYTOW B OTBITaX C PAcTBOpPaMHU KOHIICHTPALIUU
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3) aBnsercst manoi, ecnu B 100 r Boabl pacTBopsieTcst MeHee 1T
4) cunraercs xopourei, ecau B 100r Boabl pacTBOpsieTcst OoJiee 1T BemecTa
9. HeitTpanbHblii BOAHBII pacTBOP — 3TO TaKOM pacTBOP, AJIsl KOTOPOTO

1) CYMMAapHBII JIEKTPHUYECKU 3apsijl COJIEpIKAIUXCS B HEM HOHOB PaBEH HYIIIO
2) CIpaBeTMBO paBeHCTBO pH =7

3) BBINOJIHAETCS paBeHCcTBO pH = 0

4) MO3KHO 3anucath pasencTso [H] = [OH ]

10. Temniepatrypa KMIIEHHsI pacTBOpa IOBBIIIAETCS
1) npwu yBeaMUEHHM KOHIICHTPALUH PACTBOPEHHOTO BEIIECTBA
2) cuibHEe B paCTBOpPAX 3JICKTPOJIUTOB, YEM B PACTBOPAX HEIICKTPOIUTOB TOM e KOH-
LIEHTpAIu1
3) B COOTBETCTBHMH C BEIMUYHUHOMN 30 YUIMOCKOIUYECKON ITOCTOSHHOM
11. I'ntoko3a OTHOCUTCS K

l)anbnozam 2)rekco3am
2)neHTo3am 3)yrineBogam
12. EnuHoe m-37eKTpOHHOE 00J1aK0, COCTOALIEE U3 6 AIEKTPOHOB, UMEIOT YIJIEBOAOPOIbI
1)aTunen 3)6eH3om
2)aneTuieH 4)ronyon

13. Peakuusi kapOOHOBOM KHCIOTHI M CIUPTA B MPUCYTCTBUU HEOOJBIINX KOJUYECTB CUIBHOM
KHCJIOTBI,
IPUBOJIAIIAS K 00pa30BaHUIO CIOKHOTO 3upa
1)obpaTuma
2)IpakTUYECKH HeoOpaTumMa
3)MOXeT OBITh MPOBECHA MPAKTUYECKH /IO KOHIIA
4)yaiie Bcero MpoOBOAMUTCS C OTTOHKOM BOJIBI IO Mepe ee 00pa3oBaHUs
14. Tlocne pacTBOpeHHUs B BOJIE aMUHOYKCYCHOM KUCIIOTHI, Cpeia CTAHET:
1 )menouHoM
2)kucioit
3)HeiTpanbHOI
15. IlepBbIii 3aKOH TEPMOAMHAMHUKHN — 3TO 3aKOH COXPaHECHUS
1) BemecTBa
2) TemIoTHI
3) sHepruun
4) paboTsl
16. CKOpOCTh XUMHUYECKOH peakluu MpH NOCTOSHHOM 00beMe CUCTEMbI U3MEPSETCs B CIEAYIO-
MIUX eIUHALIAX
1) xM/ gac
2) n/ MuH
3) Mo/ TUTp
4)monb/ 11 - ¢
17. TIpocToe BemecTBO (B OTIMYUE OT CJIOXKHBIX)- 3TO
1) rpadur
2) MeIHBIN Kymopoc
3) coma
4) 030H
18. BO3HMKHOBEHHE JIEKTPOIHBIX OTEHIIMAIIOB CBA3AHO C
1) OKMCIUTETBHO-BOCCTAHOBUTEIBHBIMH PEAKIIMAMU
2) mepeHoCcoM 3apsHKEHHBIX YacTHUIl Uepe3 TpaHully paszzena ¢a3
3) IpUCYTCTBHEM B CHCTEME OKUCIIUTEIS
4) mpUCYTCTBHEM B CHCTEME BOCCTaHOBUTEIS
19. Byner npoTekaTh peakiius MEeXAY a30THON KHUCIOTOM U:
1) kpemHUEM
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2) MebIo

3) okcungom kpemuus (1V)
4) oxcugom azora (1V)

20. Jlns moaHOTO MepeBojia B pacTBOP CIUIaBa JaTyHb ( MEIb + IIUHK), CIEAYET B3ATh

1) consiHytO KUCTIOTY

2) pacTBOp IIEI0YH

3) a30THYIO KUCJIOTY (pa30aBIIEHHYIO)
4) cepHyIO KHCIIOTY (pa30aBiICHHYIO)

4.4.1.Kxarouu k Tectam

(He mpUBOIATCS)

arwnN

10.

4.5. BapuaHTbl KOHTPOJIbHBIX 3a1aHuii (pador)
B-1

Bbruncnure oTHOCHTENBbHBIE MOJEKYJISIPHBIE MAaCChl BEIIECTB, (POPMYIBI KOTOPBIX HpHU-
BE/ICHBI
ke H2S; CaO;
Beruucnure mMaccy a3ora, coaeprkamierocs B 1 kr kanuitHoi cenutpsl- KNOs.
Brraucinre maccy ¢hocopHOit KHCTOTHI KOJIMYECTBOM BemiecTsa 1,5 MoJib.
Brruncnute 06beM yriaekuciaoro raza maccoit 88 r (H.y.)
Kakoii 06bemM Bostopoaa (H.y.) moTpedyercs AJis MOJIHOTO BoccTaHoBIeHUs 0.2 MOJIb OK-
cuna meam (11).
W3 npeyios)keHHOTo psijia BEMIECTB BRIOEPUTE OKCUJIBI, KUCIOTHI, OCHOBAHUS U COJIH:
CuO; HNO3; NH4 CI; CH4; SO2 ; KCI; Oz ; H3 PO4 ; P2Os ; (NHs )2 SOs .
CocrtaBbTe YpaBHEHUS pEaKIfil MOTyYSHHS XJIOPUIa MarHUs: a) IeHCTBHEM KHCIIOTHI Ha
MeTall;
0) jeficTBHEM KHUCIIOTHI HA OCHOBAHHME; B) IEHCTBHEM COJIH HA COJIb.
CoctaBbTe 37eKTPOHHYIO (PopMyIly ¢ OpsIKOBEIM HOMepoM 34. [Tokaxkute pacnpenene-
HUE JIEKTPOHOB 110 KBAHTOBBIM STYCHKaM.
CocraBbTe TabuUIly 3Ha4eHUH 4-X KBAHTOBBIX YHMCEI ISl DJIEKTPOHOB B COCTOSIHUU:
5s25p*
VYkaxuTe HEeBO3MOXKHBIE KOH(DUTYpaIiu: 251,3p6,3d12,4f12,2f1,4s3,5p4,6d1°,6p7,152,3f6,534

B-2

Onwumute 3memMeHT Ne 19, ucxozs u3 ero nonoxxkenus B Ilepuonuueckoil cucreme (mepu-
o, rpynna, noArpymnmna). Hanummure ero 3aeKTpoHHYI0 (GOpMYIy, YKaXKUTE BaJIECHTHBIE
AJIEKTPOHBI, T 31eMeHTa. CocTaBbTe (POPMYIIBI €T0 OKCUAA U THAPOKCHIA, YKAXKUTE UX
Xapaxrep.

Ocy1ecTBUTE LENIOYKY TPEBPALLEHUI:

Cr2(S04)3—Cr(OH)3— Cr203— Cr— Cr2S3

HasoBute npoayKTel peakiui.

JlonummTe peakuio U ypaBHSINUTE ee METOJIOM 3JIEKTPOHHOTO OajaHca:

Ca+H2SO4x)— CaSO4+S+...

Hanumure ypaBHeHHs peakuuil B3aMMOJEWUCTBHUSA: a) MarHus ¢ KpeMHHEM; O) JUTHUS C
a30TOM; B) HaTpus C BOJIOM; T) »kese3za ¢ pactBopoM xjopuna meau (ll). Peakuuro (r)
HaAIUIINTE B MOJIEKYJIIPHOM U HOHHOM BUJIE.

Hanummure 351eKTpoHHBIE ypaBHEHUS MTPOLIECCOB, IPOUCXOASIINX HA YTOJIBHBIX 3JEKTPO-
JIax MpH dJIEKTpom3e pacTBopa Hurpata Hukems(ll).

4.6. Ciucok IK3aMeHAIHOHHBIX BOIIPOCOB.
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Mopyas 1

1. OcHoBHbIE MOHATHSA XUMHUU: aTOM, MOJIEKYJIa, HOH, MOJb. OTHOCUTENbHASI AaTOMHAsI U MOJIe-
KyJsipHas Maccbl. MomsipHast Mmacca. MoJsipHbIi 00beM ra3oB.

2. ®opmyna BelecTBa. Y paBHEHUE XUMUUECKOM peakiuy. PacueTsl no xumuyeckum popmynam
U ypaBHeHUAM. OCHOBHBIE 3aKOHbl XMMHH: 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo
CJIEJICTBUS U3 HETO.

3. OcHOBHBIE KJIaCCHI HEOPTAaHUYECKUX coeArHEHHH. CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHU-
YECKUX COCAMHEHUN

4. Tlepuoguueckuil 3aKOH M MEPUOJUUECKasi cUCTEMa XUMHUecKux 3nemeHToB J[.M. Mennenee-
Ba.

5. CoBpeMEHHbIE TPEJCTABICHUS O CTPOCHUM ATOMOB XHMHUYECKUX 3JI€MEHTOB. CII0)KHOCTb
JBUKECHMS 2JEKTPOHOB. KOpIycKysipHO- BOJTHOBAs IBOMCTBEHHOCTD 3JIEKTPOHA.

6. IloHsTHE 00 OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUX, MIPOIECCaX OKUCICHUS U BOCCTaA-
HOBJICHUS.

7. CremneHb OKUCIICHUS.

8. Ilpumepsl Ba)KHEHIINX OKUCINUTENIEH U BOCCTAHOBUTEIIEH.

9. CocraBienue ypaBHEHUI OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKITHIA.

10. IM'maponus coneit. [Ipumepsl ruapoansa Cosiei.

11. Ionstue pactBopa. Kiaccudukanus pacTBOpOB 1O arperaTHOMY COCTOSIHUIO U CTETICHHU JTHC-
nepcHocTH. CrocoObl BBIPAKEHHMsI KOHLIEHTPALMM PAaCTBOPOB: MPOLIEHTHAs KOHLEHTpalus,
MOJIIPHOCTb, HOPMAJIBHOCTb, TUTP, MOJISLIBHOCTb.

12. CaoiicTtBa pa30aBieHHBIX PACTBOPOB HEIJIEKTPOJMTOB: JIABJICHUE HACBILIEHHOIO Iapa,
KUIIEHUE, 3aMep3anue. 3akoHbl Payns. Antudpusel. OcMOC U OCMOTHYECKOE JaBJIeHHUE. 3aKOH
Bant-T'odda. [Ipumepsl siBiIeHH 0ocMOca B IPUPOJIE.

Monayas 2.

1. OOmas xapakTepuCTHUKa METAJJIOB: OCOOEHHOCTU CTPOEHUSI aTOMOB, CTPOCHHUE KpHUCTalInye-
CKOM peleTkH, (puzndyeckue cBoicTBa XUMUYECKHE CBOMCTBA METAJIJIOB. XapakTep MX OKCHI0B
U ruapokcuioB. CrocoObl mosmyueHus: MeramioB Kopposus meramioB. CrocoObl 3aluThl OT
Koppo3uu. CruiaBel: Kiaccu(uKanus, IpuMepbl, IPUMEHEHUE

2. llenovyHple METAJUTBI: OCOOCHHOCTH CTPOSHUS aTOMa, HaXOXKICHHE B TIpUpoe, (pu3uveckue
CBOMCTBA, CLIOCOOBI MOTy4YeHUsI XUMUYECKHE CBOMCTBA IIETOYHBIX METAUIOB. XapakTep MX OK-
CUJIOB U THJIPOKCHJIOB.

3. llenouHo-3eMeNbHbIE METAJUIbI: OCOOCHHOCTH CTPOEHHS aToMa, HaXOXJICHHE B HPUPOJE,
(du3nYecKrue CBOMCTBA, CMOCOOBI MOTyYeHUss. XUMHUYECKHE CBOWCTBA IIEIOYHO-3€MEIbHBIX Me-
TaJIJIOB. XapakTep UX OKCUJOB U TUAPOKCHJIOB. JKECTKOCTb BOABI: BUJIbI, CIIOCOOBI YCTPAaHEHHMS.
4. AmoMuHUI: 0COOEHHOCTU CTPOCHHUS aTOMa, HaXOXKIAEHUE B pUpoJie, (PU3NYECKUE U XUMHU-
YeCKHe CBONCTBA, CIOCOOBI MOTyUYEHHUS.

5. XKene3o: 0COOEHHOCTH CTPOEHHUS aroma, HaXOXJeHue B Ipuponae, (u3NYecKue U XHUMHue-
CKHE CBOWCTBa, crocoObl nonydenus. Okcunsl u ruapokcupt Fe (11): ux xapakrepucruka, Xu-
MHUYECKHE CBOMCTBA, CrocoObl momyuenus. Okcuasl u ruapokcuanl Fe(lll): ux xapakrepucTuka,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI  TOJIyYEHHS.

6. XpoM: 0OCOOEHHOCTH CTPOEHHSI aTOMa, HaAXOXKICHUE B MIPHUPOJIE, (PU3NIECKHE U XUMHYECKUE
CBOMCTBa, cnocoObl moiydeHus. OKCHIIBI M THAPOKCHUIBI XpOMa: HUX XapakTep, KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIBHO- BOCCTAHOBUTENIbHbBIE CBONCTBA.

7. Mapranen 1 MeJib: 0COOEHHOCTH CTPOEHHUS aToMa, HaxoxaeHue B nmpupoae. OKCHIbI U TH]I-
POKCHJIBI XpOMa: WX XapakTep, KHUCIOTHO-OCHOBHBIE M OKHCIMTEIbHO- BOCCTAHOBHUTEIHHBIC
CBOMCTBA.

8. OOmmas xapakTepuUCTHKa HEMETAJUIOB: TOJI0KEHUE B TMIEPHOAMYECKON CHCTEME, 0COOCHHOCTH
CTPOEHHUSI aTOMOB, OKHCIUTEIbHAsI aKTUBHOCTb, (PM3MUECKUE CBOMCTBA, aJIOTPONUs. XUMUYe-
CKHE€ CBOWCTBAa HEMETAJUIOB. XapaKTEpPUCTUKA OKCUIOB HEMETAJUIOB M COOTBETCTBYIOIIUX UM
TUAPOKCUAOB. BoaoponHbIE COEIMHEHNS HEMETAIIIIOB.
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9. Bomopon: HaxoIeHUE B PUPOIE, MOTyIeHHE, PU3HMUECKUE U XUMUIECKIE CBOHCTBRA.

10. OO6mrast XxapakTepuCcTHUKa MOATPYIIBI TAJTOTEHOB. XJIOP: HAXOXKIEHUE B MIPUPOJIE, TOIY-

yeHHe, (PU3NYECKUE M XUMUIECKHE CBOMCTBA.

11.  OOmiast xapakTepuCTUKa MOATPYHIbI XalbKoreHoB. Kucmopoa: HaxoxaeHue B MpUpoJe,

noJsryueHue, Pu3ndecKue U XUMHUIECKHUE CBOMCTBA.

12. Cepa: HaxoXJeHHE B MpUPOAE, MOJyueHUe, (U3NYECKUEe U XUMUYECKUE CBOMCTBA.
Coenunenus S (IV) u S (VI): okcuapl, COOTBETCTBYIOIIHE UM KUCIOTHI. CepoOBOIOPO/I.

13. OO6miast xapakTepucTHKa 3JIEMEHTOB V TPYIIIBI IJIaBHON TOATPYIIIIHI.

14.  A3oT: HaXxOXJeHHE B MPHUPOJE, MOIydyeHHE, (PU3NYECKHe U XMMHUYECKHE CBOMCTBA. AM-

MHaK: TIOJIy4eHHE, (Pu3nuecKkre M XuMHu4ueckue coiicTBa. Conm ammoHHUs. OKCHIBI a30Ta.
A30THAs KUCIIOTA.

15. ®ocdop: HaxoxkAeHUE B NPUPOAE, NOIyUYeHUE, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA.
®ocoun, okcuabl, hochopHas KUCIOTA.

16. OO6m1as xapakTepucTrka 3JaeMeHTOB |Vrpynmsl riiaBHOM TOATPYIIIIEL.

17.  VYrnepoxa: HaxoXIeHHE B MPHUPOJE, NOTyYeHUE, PU3NIECKUE U XMMUYECKHE CBOWCTBA.
Oxcusipl yriaepoja, yrojibHasi KUCJI0Ta, KapOOHATBHI.

18. Kpemuuii: HaxoxxaeHue B mpupoje, mojyuyeHue, pusndyeckue 1 XMMUYECKHE CBOMCTBA.

Oxkcun kpemuus (1V). Kpemuuesas kuciaora u e€ couu.

4.7. Bonipocekl K 3K3aMeHY

Ne Bo- Konxp! nanmka-
Bompocst
npoca TOPOB JIOCTH-
KEHUS
KOMITETCHIIUN
1 2 3
1 OcCHOBHBIE NIOHATUSA XUMHUH: aTOM, MOJIEKYJ1a, NOH, MOJIb. OTHOCHUTEIb- YK-1
Has aTOMHas U MOJIEKYJIsIpHas Macchl. MoisipHas Macca. MoJsipHbII OIIK-2

o0beM razoB. dopmyna BelecTBa. YpaBHEHHE XUMUYECKOM PEaKIMH.
Pacuersl no xumuueckuM popmysiaMm U ypaBHeHUSIM. OCHOBHBIE 3aKOHBI
XUMHH: 3aKOH ITIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo U CIEACTBUS U3

HETO.

2 OcHoBHBIE KJTacchl HEOpraHudeckux coennHeHuii. Croiictea ocHOBHbIX | YK-1
KJIACCOB HEOPTAHUYECKUX COCTMHEHUN. OI1K-2

3 [Teproanyeckuii 3aK0H U IEPUOANYECKAs CUCTEMa XUMUYECKHX dneMeH- | YK-1
toB JI.1. MenneneeBa.CoBpeMeHHBIE MPECTABICHUS O CTPOSHUH aTO- OIIK-2

MOB XHUMHYECKUX J1E€MEHTOB. CII0KHOCTh ABMKEHHS JIEKTPOoHOB. Kop-
MYCKYJISIPHO- BOJTHOBAsI IBOMCTBEHHOCTh JIEKTPOHA.

4 [TonsiTHE 006 OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIX PEAKIIUAX, MPOIIecCcax VK-1
OKHCJIEHUS U BoccTaHOBiIeHUA. Ctenenb okucienus. [Ipumeps! Bax- OIIK-2
HEWIMX OKUCIHTENEeN U BoccTaHOoBUTENEe. CocTaBleHHe YpaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBHUTEJIHHBIX PEAKIINN.

5 I'mpponus cosent. IIpumeps! ruaponsa coen. YK-1
OIlIK-2

6 [Tonsarue pactBopa. Kimaccudukarus pacTBopoB 1o arperatHomy cocto- | YK-1
SIHUIO U CTeNeHH aucnepcHocTH. CriocoObl BeIpayKeHUsI KOHIIEHTPAIUU OIlIK-2

pacTBOPOB: NMPOLIEHTHAsA KOHLEHTPALUs, MOJISIPHOCTb, HOPMAaJIbHOCTb,
TUTP, MOJISTLHOCTh. CBOMCTBA Pa30aBIEHHBIX PACTBOPOB HEAIIEKTPOJIU-
TOB: JABJICHUE HACBIIIEHHOTO T1apa, KUIIEHUE, 3aMep3aHne. 3akoHbl Pay-
ns. AaTudpussl. OcMoc 1 ocMoTryeckoe naBienue. 3akoH Bant-I'odda.
IIpuMepsl ABJIEHHI OCMOCa B IPUPOJE.
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OO6m1ast XapakTepruCTHKa METAJIJIOB: OCOOCHHOCTH CTPOEHHUS aTOMOB,
CTPOCHHUE KPUCTAIUTMYECKON PEIIeTKH, (PU3NUECKUEe CBOHCTBa XUMHUe-
CKHE CBOMCTBA METaJIOB. XapakTep HUX OKCHUIOB U rHapokcuaoB. Cro-
coObI osrydeHus MetauioB Kopposust meramioB. CriocoObI 3alTUTHI OT
koppo3uu. CrutaBbl: Kilaccudukanus, npumepsl, npumenenue. Lllemou-
HbIE METaJIJIbl: 0OCOOEHHOCTU CTPOEHUS aTOMa, HaXOXKACHHUE B IIPUPOJE,
¢busnyeckre cBOMCTBAa, CIOCOOBI OMyueHUs] XMMHUECKHUEe CBOICTBA Iie-
JIOYHBIX METAJIOB. XapaKTep UX OKCUIO0B U rMIpokcu1oB. Lllenouno-
3eMeJIbHbIE METAJLIbl: OCOOEHHOCTH CTPOEHHS aTOMa, HaXOXK/CHHE B
npupoje, ($U3NIEeCKrue CBOMCTBA, CIIOCOOBI MOTYYCHUs. XUMUYECKHE
CBOMCTBA LIEIOYHO-3EMENbHBIX METANIOB. XapaKTep UX OKCHJIOB U TU]-
pokcuoB. XKecTKOCTh BOJIBI: BUJIBI, CIIOCOOBI YCTpAaHEHUS. AJTFOMUHUIA:
0COOCHHOCTH CTPOCHHUS aTOMa, HaXOXKJIeHHE B IpUpojie, (pusmueckue u
XMMHUYECKHUE CBOMCTBA, CIIOCOOBI NOJyUEHUSI.

YK-1
OIIK-2

XKenezo: ocoOEHHOCTH CTPOCHHSI aTOMa, HaXOXKACHUE B IIpUpoae, Qu3u-
YeCKHe U XUMHUECKUE CBOIMCTBA, CIIOCOOBI oydeHust. OKCHIIBI ¥ TH/I-
pokcusl Fe (I1): ux xapakTepucTHKa, XHMHUYECKHUE CBOMCTBA, CIIOCOOBI
noxy4deHust. Oxcupl u ruapokeuanbl Fe(lll): ux xapakrepucTuka, XuMu-
YEeCKUE CBOWCTBA, CIIOCOOBI MOTYYeHHsI. XPOM: OCOOEHHOCTU CTPOCHHS
aToMma, HaXOXXJCHHE B TIpUpoje, (pu3nyueckre 1 XUMHUYECKUE CBOICTBA,
criocoOb! moy4yeHusi. OKCHJIbI U THAPOKCUIBI XPOMa: UX XapakTep, Kuc-
JIOTHO-OCHOBHBIE M OKHCIUTEIHLHO-BOCCTAHOBUTENLHBIE CBOMCTBA. Map-
raHel U Me/ib: 0COOGHHOCTU CTPOEHUS aTOMa, HAXOXKICHHE B IPUPOJE.
OKcuIbl ¥ THIPOKCHUIBI XpOMa: UX XapaKTep, KUCIOTHO-OCHOBHBIE
OKHUCJIUTEIHHO- BOCCTAHOBUTEIbHbBIE CBONCTBA.

YK-1
OIIK-2

OOmas xapakTepUCTHKa HEMETAIUIOB: IIOJI0KEHUE B IEPUOANYECKOMN CH-
CTeMe, OCOOCHHOCTH CTPOEHUS aTOMOB, OKHUCIIUTENIbHAS aKTUBHOCTb,
¢u3nvecKkre CBOMCTBA, AITIOTPONHs. XUMHUECKUE CBOMCTBA HEMETAII-
J10B. XapaKTEPUCTUKA OKCHUIOB HEMETAIIOB U COOTBETCTBYIOIIUX WM
TMAPOKCUI0B. Bonopoansle COeqMHEHNS] HEMETAJUIOB.

YK-1
OIIK-2

10

Bogopon: HaxoxaeHue B Ipupo/ie, moiaydeHue, Gu3nieckue u XuMude-
ckue coiicTBa. OOMIas XapakTEPUCTHKA MTOATPYIIBI TAJIOTEHOB. XJIOP:
HaXO0XJCHUE B IPUPOJIC, OTyUYeHHe, (HU3HMUECKUe U XUMUYECKUE CBOM-
CTBA.

YK-1
OIIK-2

11

Crnoxusie 3¢upsl. XKupel. CTpoeHne, 6M0J0TrH4ecKoe 3HaYeHHe, CBOM-
ctBa. O01Iast XapakTeprucTHUKa MOArPYIIbI XaabkoreHoB. Kuciaopon:
HaXO0XJICHUE B IPUPOJIe, MOTyUYeHHE, (PU3NUECKHe U XUMUYECKUE CBOM-
CTBa.

Cepa: HaxOXXJIeHHUE B IPUPOJIE, OTyueHHe, PU3NIECKUE U XUMHUYECKUE
coiictBa. Coenunenust S (IV) u S (VI): okcupl, COOTBETCTBYIOIIHE UM
KkucnoTbl. CepoBOOPO.

YK-1
OIIK-2

12

OO0mias XxapakTepHUCTHUKA AIEMEHTOB V IpYIIbI [NIaBHON MOATPYIIIHI.
A3OT: Hax0XJIeHUE B MIPUPO/IE, OJTyUeHUE, PU3NUECKUEe U XUMUYECKHE
CBOMCTBAa. AMMUaK: MoJlyuyeHue, pu3ndeckue U XMMHUUEeCKHe CBOICTBA.
Conu ammonMs. Okcuabl a3ota. A30THasI KUCIIOTA.

docdop: HaXOXKICHHUE B PUPOJIC, TTOIYICHHE, PU3NUECKUEe U XUMUYe-
ckue cBoiictBa. DocduH, okcuabl, pochopHas KHUCIOTA.

YK-1
OIIK-2

13

OO6mas xapakTeprcTUKa 37eMeHTOB |VrpyIbl ri1aBHONW MOATPYIIIBL.
VYraepo: HaXOXAEHUE B IPUPOJIE, OJTyueHHE, GPU3NIECKUE U XUMHUYe-
ckue cBoiicTBa. OKCHUIBI YIIIEPOAa, YroidbHAas KUCIO0Ta, KapOOHATHI.
KpemHuii: HaxoxeHue B IPUPoJIe, MOTydyeHHEe, GPU3NUIECKUEe U XUMHUYe-
ckue cBoiictBa. Oxeun kpemuus (V). Kpemuuesas kucnora u e€ conu.

YK-1
OIIK-2
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5. YueOHo-MeTOoAHYecKOe U MH(OPMAIIMOHHOE o0ecrieyeHne Y4eOHOH TUCIUIINHBI (MOLYJIs1)
5. 1. OcHoBHas1 JIMTEpaTypa

Ne Ne HaumeHoBaHue I'on HUcnoan3dyercsa | CemecTp KosnuyecTBo
ceMecTpa \n U AaBTOPBI " npu IK3EMILISAPOB
MecTo U3y4YeHUH
U31AHUSA MoOayJIel B Ha
oubauoreke | kadeape
2 3 4 5 6 7 8
Xumusa. M.U. I'enbhman Cankr-IlerepOypr, Mockasa, 1,2 1 150 2
B.II. FOctpatos Kpacnonap «Jlanp»-2008r.
Heoprannueckas xumusi. M. 1. CII0.: JIans, 2009 1,2 15 -
I'enpdman, B.I1. FOctpaTtos
5.2. lonoJiHUTEIbHAS JIUTEpATypa
KoamnuecTBo
e Tox Hcnoab3yercs IK3EMILIAAPOB
\ HanmenoBanme ABTOpPBI U MeCTO fput Ce- B
mi P U3yYeHUH MecCTp Ha
U3/1aHUA onobIM0-
pasieon TeKe Kadenpe
2 3 4 5 6 7 8
dusnueckas U KOJUIOUAHASA Kpyrmsixos B.T M.: Beicias mkona 2010 2 1 1 -
XUMUS
2 AHamuTHyeckas XUMHUS XapuTOHOB. M.: Bricmiag mxkoia 2010 1,2 1 2
Kuwura 1,2.
3 Xumus: yaeOHUK. Cemenog, . H. / .H. Cankr-IlerepOypr: Xumus-
Cemenos, NLJIL. Ilepdu- | mar, 2020. — 656 c.: w1 —
JIoBa. — 3-€ nu3a Pexum AOCTYyIIa: 1o noA-
IIMCKE. —
URL.: https://biblioclub.ru/in
dex.php?page=book&id=59
9172



https://biblioclub.ru/index.php?page=book&id=599172
https://biblioclub.ru/index.php?page=book&id=599172
https://biblioclub.ru/index.php?page=book&id=599172
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5.3. IIpodeccuonabHbIe 6a3bl JAHHBIX, HHPOPMALHOHHBbIE CIIPABOY- Hble cucTeMbl 1 HTEpHET-pecypcehl
a) DJIEKTPOHHBIE yU4eOHBIC PECYPCHI:

e  DJCKTPOHHO-OMOIMOTEUHAs cucTeMa «Y HUBepCUTeTCKass OubnunoTeka ornaitay https//biblioclub.ru/.
e DJEKTPOHHO-OMOIHOTEUHAs cucTeMa u3aareibcTBa «Jlanp ».https//e.lanbook.com/

B) 0asbl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE  TOUCKOBBIE CHCTEMBI:
*  Karayior o0pa3oBaTelbHBIXHHTEPHET-pecypcoBhttp://www.edu.ru

*  XMMUYECKHIA KaTaJor: XUMUUECKHe pecypcsl Pynera http://www.ximicat.com

* Tlopran ¢pyHmaMeHTaILHOIO XUMUYECKOT0 oOpa3oBanus Poccuu http://www.chemnet.ru
e XuMuK: caiit o xumun mis xuMukoB http://www.xumuk.ru

*  Xumuueckwuii cepsep http://www.Himhelp.ru.

* DrnektpoHHas uH(OpMalMOHHAas 00pa3oBaTeIbHasl cpeia MHCTUTYTA https://aunu.pd/

. basa nanueix nzgarenscrBa Springer Nature «Poccwuiickuii poua hyHIaMEHTATBHBIX HccaeaoBanmii http://www.rfbr.ru
. WudopmanmonHas cnpaBouyHas cuctema: Karanor HaydHbIX U Hay4HO-TIOMYJISIPHBIX caiitoB Pynera http:/elementy.ru
. WudopmarmonHas cnpaBoyHas cucteMa: XUMHUECKHiA oprai - http://chemport.ru/

NudopmanmoHHbIE TEXHOJIOTHH

DnexTpoHHas nHpOpMaMoOHHas 00pa3oBaTellbHAS Cpela MHCTHTYTa OOSCIEYMBACT JOCTYI K y4eOHBIM IUIaHAM, pabOYMM MPOrpaMMaM JUCIUTLINH
(Momymeit), mporpaMMaM MPaKTHUK, JIEKTPOHHBIM YYEOHBIM H3/IaHUSAM U 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, yKazaHHBIM B pabOUMX Mporpam-
Max JIUCHUIUIMH (MOJYJIeH), MporpaMMax MpaKTHK; (POPMUPOBAHKE IEKTPOHHOTO MOPT(OINO 00yHaroIIerocs, B TOM YHUCIe COXpaHEeHUE ero padboT u

OLICHOK 3a 3TU paboTsl. [IpenycMoTpeHa BO3MOKHOCTh B3aUMOJICHCTBUS CTYIEHTOB M MIPEToaBaTesieil MoCpeICTBOM TEXHOJIOTHIA 10 TIEPEChIIKE U TMO0-
JTyYEHUIO AJIEKTPOHHBIX COOOIIEHUH.


http://www.edu.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.himhelp.ru/
https://ачии.рф/
http://www.rfbr.ru/
http://www.elementy.ru/
http://chemport.ru/
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5.4. TpeGoBaHus1 K NPOrpaMMHOMY o0eclie4eHHI0 y4eOHOr 0 mpouecca

1. LibreOffice

5.5. IlepeueHb y4eOHO-MeTOAUYECKOT0 o0ecredeHns AJIsl CAMOCTOATEIbHO
padoThI 00yYAO M XCS

No No Bup camocros- Tonu
N ABTOpEI HanmenoBanue MECTO
m\n | cemecTpa | TeIbHOM pabOTHI
W3JIaHUs
1 2 3 4 5 6
[Tocoxora C.B. 3epHorpa;
1 6 Hpi‘gg;;‘;‘“e My1ikeToBa CGOXJII/II\;H; o ®r'BOY BIIO
0.B. P 8 AUMH, 2014
CamocrosiTenbHOoe
M3YYCHUE MaTepU- OO0mmas XxuMusi: yueOHHK - Oa- M.: Axazne-
2 6 aya, IoJroToBKa K Koposui H.B. kanaspuar (c rpudom YMO) mus, 2011
JK3aMCHY

6. MatepuabHO-TEXHHYECKOe o0ecrieyeHre y4eOHOM JUCHUNIMHBI

HaunmenoBaHnue crienuaibHBIX IOMEILEHUNA U
MTOMENICHUH JJI CAMOCTOSTEIbHON pabOThI

OcCHaIIEHHOCTH CHEUAILHBIX [TIOMEIIEHNUN U 110-
MEIIEHUH ISl CAMOCTOSITEIbHOM pabOThI

1

2

2-467 Ayautopus s TEKIIMOHHBIX, CEMUHAP-
CKHX, IPAKTUYECKUX 3AHATUNA U KOHCYJIbTAllUM.
Aynuropus Ui TEKyIIero KOHTPOJIS U Mpo-
MEKYTOYHOM aTTeCTALNH.

347740, PoctoBckas 0011., 3epHOrpaacKuit
paiion, r. 3epHorpa, yia. CoBerckas, oM
No28/30.

KomruiexT yueOHo# mebenu

[TnakaTHOE X035 CTBO.

[TepeHOCHOI KOMIUIEKT MYJIbTUMEIUHHOTO 000-
PYILOBaHMS: IPOEKTOP MYJIbTUMEIUNHBIN, SKpaH
Ha TpeHore (uau HacTeHHbI), HoyTOyK.

Jlocka MenoBasl.

ITocamounsrx Mect 60.

2-466 Aynutopus AJis JIGKIIMOHHBIX, CEMUHAp-
CKHUX, IPAKTUYECKUX 3aHATUN U KOHCYJIBTALUM.
Aynuropus Ui TEKYIIEro KOHTPOJS U Mpo-
MEXYTOUYHOM aTTeCTalUH.

JlaGopaTopust 001IeH 1 aHATUTUYECKON XH-
MUHU.

347740, PoctoBckast 0011., 3epHOrpaacKuit
paiioH, r. 3epHorpan, yia. CoBeTckasi, 10M
Ne28/30.

Kommext yue6HOI Mebenn

[InakaTtHOE X034HCTBO.

ITocamounsix Mect 20.

[lepeHOCHO# KOMITIIEKT MYJIBTUMEIUIHHOTO 000PYI0-
BaHUSL: [IPOEKTOP MYJIbTUMEANNHBIHN, 9KpaH Ha TPEHO-
re (i HacTeHHbIH), HoyTOyk

Jlocka menoBasl.

ITocagounsix mect 20.

2-469 Aynutopwus IS ISKIIMOHHBIX, CEMUHAP-
CKUX, MPAKTUYECKUX 3aHATUN U KOHCYJIbTALIUN.
JlabopaTtopus puznonoruu, OMOXUMHUHU pacTe-
HUM, XUMHH IOYB.

347740, PoctoBckast 0071., 3epHOTPAICKUN
paiioH, r. 3epHorpa, yia. CoBerckas, oM
Ne28/30.

KommekT yue6HO#M Mebenn

BriTsoxabie mikadbl, Tabaua MenaeneeBa, mia-
KAaTHOE XO351CTBO.

[lepeHOCHOM KOMIUIEKT MYJIbTUMEIUNHOTO 000-
PYJIOBaHUS: IPOEKTOP MYJIbTUMEINNHBIH, SKpaH
Ha TpeHore (uau HacTeHHbIi), HoyTOyk.

Jlocka MenoBasl.

ITocamounbix MecT 32.

2-252 YuraabHbIN 3aJ1 [UI CAMOCTOATENBHOM

15 pabouux MecT JJIsi CaMOCTOATEIbHON PaboTHI,
00BEAMHEHHBIE B IOKATHHYIO CETh C BBIXOJIOM B
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paboThI

347740, PoctroBckas 0071., 3epHOTpaaCKuid
paiion, r. 3epHorpa, yi. CoBerckasi, oM
Ne28/30.

ceth Internet.

Cucremuslii 6510k Core 13 3,06 I'rir , 2Gb, 250Gb
HDD - 5 mr.

Cucremusiii 0s1ok Celeron J3060 1,6 I'ri, 4 Gb,
128 Gb SSD - 10 mr.

monutop Phillips 2205— 5 mr,

MoHuTOp Samsung SyncMaster 923m - 10wt
npuntep Epson LX-1170

ITocamounsix Mect 114

2-170a OTae HAYYHO-TEXHHYECKOH U COLH-
aJbHO-TYMAHUTAPHOM JuTepatypsl, MBA
JUTSL CAMOCTOSITEIBHON PaOOTEHI.

347740, PoctoBckas 0011., 3epHOTpajCKuid
paiioH, r. 3epHorpa, yia. CoBeTckas, oM
Ne28/30.

[TocamouHbIX MECT 2 JIsi CAMOCTOSITENILHOM pabo-
ThbI, 00BETMHCHHBIX B JIOKAJILHYIO CETh C BHIXOJOM
B ceThb Internet.

Cucremuslii 610k Core i3 540 3,06 I'rry , 2Gb,
250Gb HDD - lmir.

Cucremusiii 610k C2,81°r1, 512 Mb, 160Gb HDD
—1 mr.,

mouuTop Samsung 920NW- 1 mir.,

monwutop Phillips 2205— 1 .,

npuntep HP LJ 1150

M®YV Kyocera Taskalfa 180

2-1700 D1eKTPOHHBINH YNTAJIbHBIN 341 11
CaMOCTOSATEIIbHON PabOThI

347740, PoctoBckast 0071., 3epHOTpajCKui
paiion, 1. 3epHorpan, yi. CoBeTckasi, 1oM
Ne28/30.

[Tocamounbix mect 10 17151 camocTOATENBHOM pa-
00TbI, 00BEAMHEHHBIX B JIOKAIBHYIO CETh C BBIXO-
II0M B ceTh Internet.

Cucremnsrii 010k C2,81r1, 1 GB, 80 GB HDD —
1 mT.

Cucremnsrii 610k C2,81°ri, 512 MB, 80 GB HDD
— 9 .

MonuTop Samsung 920NW — 10 mir.
Kommytatop DIlink — 1 mur.

Cxkanep EPSON — 1 mir.

2-349a Ilomenenue /i XpaHeHus U npopu-
JIAKTUYECKOT0 00CTyKUBaHUs yueOHOTro 000-
pyZAOBaHUS.

347740, PoctoBckast 0611., 3epHOTpaiCKUii
paiion, r. 3epHorpa, yia. CoBerckas, oM
Ne28/30

Criernanu3upoBaHHas MeOenb U 000pyA0BaHUE
JUISL XpaHEHUs U IPO(UIAKTHYECKOTO 00CTYyXKH-
BaHUs y4eOHOTro 000pyA0BaHUS

7. METOJWYECKHUE YKASAHHSI ISl OBYYAFOLIMXCSI ITO
OCBOEHMIO YUEBHOI JUCHUIIJIMHBI (MOJY.J15T)

Bun yueOHbIx

3aHATUHA

OpFaHI/IBaHI/ISI ACATCIIBHOCTH CTyACHTA

Jlexuu (1o Bcem
pasnenam)

Hanucanue KoHCIIEKTa JEKIUI: KpaTKO, CXeMaTUYHO, MTOCIIEI0BAaTEIbHO (PUKCH-
[POBaTh OCHOBHBIE MOJIOKEHUSI, BBIBOBI, (DOPMYITUPOBKH, 0O0OIIEHHS; TOMEYaTh
BAYKHBIE MBICIIN, BBIACIATH KIOUYEBBIE CIIOBA, TEPMUHBL. [IpoBEepka TEpMUHOB, MO-
HATUNA C IOMOILBIO YHIUKIIONEANM, CII0BAPEH, CIIPABOYHUKOB C BBIITHCHIBAHUEM
TOJIKOBaHUH B TeTpajb. O003HAUUTH BOIPOCHI, TEPMUHBI, MaTepUajl, KOTOPbII BbI-
3BIBACT TPYIHOCTHU, IOMETUTH U MOIBITATLCSA HAUTU OTBET B PEKOMEHAYEMOU JIH-
reparype. Eciiu camocTosTennbHO He yaeTcst pa3o0parhesi B MaTepuae, Heo0xo-
MO chOopMyITMpOBaTh BOIPOC U 33/1aTh NPENoJaBaTes0 Ha KOHCYJIbTAIlMH, Ha
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MPAKTUYECKOM 3aHATUU. Y JIE€TUTh BHUMAHUE CICAYIONIUM MOHITHSAM: XUMUYECKUE
CUCTEMBI, XUMUYECKasi TEPMOIMHAMUKA U KHHETHKA, peaKIIMOHHAs CIIOCOOHOCTh
BEILIECTB, XUMUYECKast UICHTU(PHUKALINS, TPOIIECCHI KOPPO3ZUU U METOJIBI OOPHOBI C
HUMU U Ip.

[IpopaboTka paboueit mporpaMmsl, yemisis 0co0oe BHUMaHHE LIEsM U 3a1a4am,

JIaGopaTopHbIe [CTPYKTYPE M COAEPIKAHUIO JUCIMILIMHEL. PaboTa ¢ KOHCIIEKTOM JIEKIIHIA, TOro-
paboThI (110 BCEM [TOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHIYEMOM JINTEpATY-
pazzenam)  |pbl. [ToAroTOBKA K MPOBEACHUIO JTA0OPATOPHBIX PabOT, U3YUYCHHUE METOIUKH TIPO-
BEJICHNS OIIBITOB.
[TpopaboTka paGoueii IporpamMMBel, yaeisas 0co000e BHUMaHKE LESIM U 3a1a4aM,
CTPYKTYpE U COAEPKAHUIO TUCHHUIUIMHEL. KOHCIIEKTHPOBaHKE HCTOYHUKOB. PaboTa
IIpakTHYECKUE | koncnekTOM JEKLMiA, IOTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, TIPOCMOTP
3aHATHSA (110 BCEM neyomer ryeMoil tuTepaTypsl. IT0ArOTOBKA K BBITOIHEHHIO 3a/[aHuil Ha IIpaKTHHe-
pasnenam) lexyy sansTH.

IloaroroBka k
AK3aMEHY

[Ipu MOATrOTOBKE K 3K3aMeHy HE0OXOJIMMO OPHEHTHUPOBATHCS HAa KOHCIEKTHI JIeK-
LU, PEKOMEHIYeMYIO JIUTepaTypy (OCHOBHYIO, JOMOTHUTENbHYIO 1 VHTEepHET-

[pecypchbl).




		2024-04-18T10:04:41+0300
	Бутенко Александр Федорович




