[lokyment nogmicat npoctoii anekrpornéR BEERAJIBHOE ATEHTCTBO I10 PhIBOJIOBCTBY

NHdopmaumsa o Bnagenbue: . . . .
OUO: ConoHeHko AHHa iﬁmgﬂwﬁgknn Pb100X0351iiCTBEHHbIN TEXHOJOTHYEeCKUIl HHCTUTYT (puiiualt)

[lomkHocts: upekrof€1€PATIbHOTO roCy1ap¢TBEHHOI0 OI0KETHOT0 00Pa30BATEILHOIO YUPEKIeHHUs
[ara nognucams: 01.10.2023 14:298bICIIEr0 00PAa30BaHUsN «ACTPAXaHCKHUH rocy1apcTBEeHHbII

YHMKANbHbI NPOrPaMMHBIA KNHOY: TeXHUYeCKHd YHHBEPCUTET»
d9ba9a2cd160ab4af042fb478ab037f8b3050e51 (IPTU ®I'BOY BO «AI'TY»)

VYTBEPXIAIO
Jexan (baKynbg ta BO IPTU

‘ /// “7 __A.A. ViBaHoBa

e
S

s 25 mas 2021 1.

MATEMATUYECKHNHNU U ECTECTBEHHOHAYYHbIN
MO/1YJIb
XumMus
paboyas nporpaMma JUCIHUIUIAHBI (MOTYJIS)

3akperneHa 3a kadeapoit TexHoJI0rnus NPOAYKTOB MUTAHUSA H X0J0JUJIbHAA TEXHUKA
Hanpasnenue noarorosku 19.03.03 IIpoayKThl MUTAHUS KUBOTHOTO IPOUCXOXKICHUS
KBamu¢uxarms Bakajasp
®dopma oOyueHHs 3a04Has
OO61ast Tpy10eMKOCTb 4 3ET
YacoB 1o yueOHOMY IUIaHY 144 Bugp! koHTpoOIIS Ha Kypcax:
B TOM YHCIJIE: 9K3aMeHBI 1
ayJUTOPHBIE 3aHATUSL 12
caMOCTOsITeNIbHAsE paboTa 123
4acoB Ha KOHTPOJIb 9

Pacnpenesienne 4acoB AUCHUILIMHBI IO KypcaM

Kypc 1
Bun 3ansatui v | P Hroro

Jlexuyn 6 36 |6 36
JlabopatopHbie 6 54 |6 54
Hrtoro ayn. 12 (90 (12 (90
KonraktHast padora |12 |90 [12 |90
Cawm. pabora 123 (18 (123 (18
Yackl Ha KOHTPOJIb 9 9 9 9
Hroro 144 (117 (144 (117




ITporpammy coctaBui(n):

Ilpenoo., Hegeoosa Hpuna Bradumupoena

Penenzent(bl):

Pabouas InporpaMmMa JUCHUIIINHBL

Xumust

paspaborana B coorBercTBuu ¢ ®I'OC BO:
DenepanbHBIA TOCYAapCTBEHHBIH 00pa30BaTeNbHBIA CTAaHAAPT BHICIIEr0 00pa3oBaHus - 6aKanaBpHaT IO HAMIPABICHHUIO TOATOTOBKU
19.03.03 IIpoayKThl IUTaHUS XKHUBOTHOI'O IIPOUCXOXkIeHUs (IpHka3 MuHoOpHayku Poccun ot 11.08.2020 1. Ne 936)

COCTaBJIeHa Ha OCHOBAHUH y4eOHOTO MIaHa!
Hamnpasnenue noarorosku 19.03.03 IIpomykThl NUTaHUS )KUBOTHOTO IIPOUCXOXKICHUS
YTBEP)KICHHOTO YIEHBIM coBeTOM By3a oT 24.06.2021 mpotokoin Ne 6.

Pabouas nporpamma onoOpeHa:

- Ha 3aceqaHuu Kadeapsl « TeXHOTIOTHS MPOIYKTOB MMUTAHKS M XOJIOJIbHAS TEXHUKAY
IIpoTokou ot 22.03.2021 1. Ne 2

- Ha 3acegaann YMC YI'H(C)

IIpoTokoin ot 25.03.2021 . Ne 1

- Pomurensckum komuteToMm JIPTHU ®I'BOY BO «AI'TY»

IpoTokou ot 14.05.2021 r. Ne 1

- Crynenueckum coBetoMm JJPTU ®TBOY BO «AI'TY»

Ipotokoi ot 20.05.2021 r. No 7

Pabouas nporpaMma cornacoBaHa JIMUTpOBCKO palloHHOM opranusanuei
MOCKOBCKO# 00J1aCTHOW OpraHU3alii 00IIEPOCCHICKOM OOIIECTBEHHONW OpraHU3aluu
«Bcepoccuiickoe 00111eCTBO MHBAIHIOBY

Cpok aeiicTust mporpaMmsl: 2021-2025 yu.r.

3aB.kadeapoii Uebakos 1O. T.



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

IIpencenarens YMC YI'H(C)
NBanoBa A.A.
22 anpens 2022 1.

Pabouas nporpamma nepecMoTpeHa, 00CyKeHa U 0100peHa IS
ncronHenns B 2022-2023 yueGHOM roAy Ha 3aceaHuy Kabeapsl
TexHOJIOrHsI MPOAYKTOB MUTAHUSA M XOJ0AHIbHASA TEXHUKA

IIpoTokout ot 30 mapra 2022 . Ne 2
3aB. xadenpoii Yebaxos 1O. T.

BusupoBanue PII/] niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

IIpencenarens YMC YI'H(C)
NBanoBa A.A.

20 anpens 2023 r.

Pabouas nporpamma nepecMoTpeHa, 00CyKeHa U 0100peHa IS
ncronHeHus B 2023-2024 yue6HOM roAy Ha 3aceIaHuu Kabeapbl
TexHOJIOTHSI MPOAYKTOB MUTAHUS M XOJIOIHJIbHAs TEXHUKA

IIporokoun ot 10 despans 2023 r. Ne 1
3aB. kadenpoit Yebakos 1O. T.

BusuposBanue PII/] niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

Ipencenarens YMC YI'H(C)
2024 r.

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa st
ucnonHenus B 2024-2025 yueOHOM roay Ha 3acefaHuy Kaeapsl
TexHOJIOrHsI MPOAYKTOB MUTAHUS M XOJ0AHIbHAA TEXHHKA

IIpotokomor 2024 . Ne
3aB. kadenpoit Yebaxos 0. T.

Buzupoanue PIIJ] nis1 ucmoiHeHus1 B 04epeHOM Y4eOHOM IOy

IIpencenarens YMC YI'H(C)
2025T.

Pabouast mporpamMma mepecMoTpeHa, 00CysKaeHa U 0100peHa uis
ucnonHenus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kaeapsl
TexHOJIOTHsI MTPOAYKTOB MUTAHUS M XOJOIHIbHAS TEXHUKA

IMporokomor 2025r. Ne
3aB. kadenpoii Uebakos IO. T.



JINCT NBMEHEHUWI U TOIOJTHEHUM,
BHECEHHBIX B PABOYYIO [TIPOI'PAMMY JJUCIIUTIJINHBI

Xumusa

Ne 1, 10.02.2023

BbLJIO
6.2.2 Ilepevyens HHPOPMANHOHHBIX CIPABOYHBIX CHCTEM
3BC «YHuBepcurerckas 6ubnuoreka on-line»
https://biblioclub.ru. ®oug 6ubaHOTEKH HACUNTHIBACT
m3ganus 6omnee 160 KpymHEHIIMX COBPEMEHHBIX M31aTEIIbCTB,
BBIITyCKAIOIINX YI€OHYI0, HAYUHYIO U HHYIO JINTEPATYPY.
Karanor «YHUBepCUTETCKOW OMONINOTEKH OHITAWHY
COJIICPIKHT: HOBelIMe rprdoBaHHbIC YICOHUKH U YIeOHbIC
ocoOus; HayYHYI0, HAY9IHO-TIOMYJISIPHYIO, XyI0KECTBEHHYIO
JIUTEpaTypy; 00yJaroue MyJIbTUMEINa, CXEMBI, TECTHI,
TpeHaKephl, IPE3EHTALNH, KAPTHI U PENIPOAYKIINY;
HKCKJIIO3UBHBIE U3ATEIBCKHE KOJJICKIINH, BKIIOYAIOLIHEe
BOCTPEOOBAaHHYIO JIUTEPATYPy I'YMaHUTApPHOW, COLMABLHOM,
IOPUANYECKON, TEXHUYECKOH N 9KOHOMUYECKOH TeMaTHK.
Nmeetcs nporpamma «JleTekTop riaruara, mo3BoJsonas
BBIABIIATH HAPYIICHUS aBTOPCKUX IpaB B MlHTepHETe. Pabota
MOXET OCYIIECTBIATHCS U3 JIF0OOTO MecTa, B KOTOPOM
nuMeeTcs A0CTyI K ceTn MHTepHeT.

OBbC m3narenscTBa «Jlaus» https://e.lanbook.com. BC
BKJIIOYAET B ce0s KaK 3IEKTPOHHBIC BEPCUH KHUT
M3AaTeNbCTBA «JIaHb» M IPYrux BeoyInX U31aTeIbCTB
y4eOHOI JIuTepaTypsl, TaK U JIEKTPOHHBIE BEPCHU
MEPUOINYECKUX U3aHUHN 110 €CTECTBEHHBIM, TEXHUYECKUM U
ryMaHHUTapHBIM HaykaM. [IpenocTaBiser BO3MOXKHOCTh
KPYIJIOCYTOYHOTO TUCTAHIIMOHHOTO MHIUBHUYyaJIbHOIO
MIOJIb30BAHUS, IJIS1 KaXKI0TO 00YUaroIerocs 13 Jr00H TOUKH,
B KOTOPOI nMeeTcs IoCTyM K ceTi MHTepHeT, aapec B ceTH
HHTepHeT, ¢ BO3MOKHOCTBIO IIPOCMOTPA M CKauWBaHUS Ha
caiite B oHnaiiH pexume. [Ipenocrapnser npaBo 10CTyma K
OTIETHHBIM KOJUIEKIINSAM, B YACTHOCTH TAKHUM, KaK
«VmxeHepHO-TeXHUYECKNE Hayku — M3narenscTBo Jlanby,
«MubopmaTrka — M3natenscTBo Jlauby, «PH3KYIBTYpa U
Cnopt — U3aarensctBo @usnueckas kynbrypa» IbC JlaHs.

3BC «IPRbooks» https://www.iprbookshop.ru Baxueiirmit
pecypc A MOTyYSHHsI KAYeCTBEHHOTO 00Pa30BaHus,
MPEIOCTABIIIONIHIA TOCTYII K YUCOHBIM U HAYYHBIM U3TaHUSM,
HEOOXOIUMBIM JIJIs1 OOYUCHHUS U OPraHU3aIMK y4eOHOTO
mporiecca. Mcnomap3oBanune DBC IPR BOOKS mo3sossier
oOygaromeMycs OArOTOBUTHCS K CEMIHAPAM, 3a4eTaM U
9K3aMeHaM, BBIITOTHUTH HEOOXOIUMBIE pabOThI X IPOCKTEHI.
[IpemomaBaTensm pecypc OyAeT IMOJIe3eH IPU COCTaBICHUN
y4eOHbIX 1aHoB U PITJI, moAroToBKe W MPOBECHUN 3aHATHH,
MOyYCHUH MH(OOPMAITIH O HOBBIX ITyOIMKAIIUAX KOJIIET.
Pecypc OBC IPRbooks o6benunsier HoBeline
HH(POPMAIIMOHHBIC TEXHOJIOTHH U YUCOHYIO JIMIICH3HOHHYIO
JIUTEPATypy, IPEAHA3HAYCHHYIO I PA3HBIX HAMPaBIICHHH
00ydYeHHMSI, C TOMOIIBIO KOTOPOI'0 MOKHO ITOJyYHUTh
HEOOXOIUMBIC 3HAHMUS, IOATOTOBUTLCS K CEMHUHAPAM, 3a4eTaM
1 9K3aMEHaM, BBITIOJHUTH HEOOXOMUMbIC PAOOThI U IIPOCKTHI.
Konrent DBC IPRb0OKS npesicTaBien u3iaHusMu
(enepaibHBIX, pETHOHATBHBIX, By30BCKUX U3/IaTEIbCTB,
HAYYHO- UCCIICAOBATECILCKUX HHCTUTYTOB, BEIYIIIUX
aBTOPCKUX KOJUIEKTUBOB, COJICPIKAHUE KOTOPBIX
COOTBETCTBYET TPeOOBaHMSM (heIepaTbHBIX
00pa30BaTEeNBHBIX CTAHAPTOB BBICIIETO, CPETHETO

PO ECCHOHATBHOTO, JONOIHUTEIEHOTO IPOPECCHOHATBHOTO
00pa30BaHusI, U €IKEIHEBHO MMOMOJHICTCS HOBBIMH
akryansHeiMu m3ganusamu. D5C IPRbooks comepxut
MHOJKECTBO 9KCKIIFO3UBHBIX M3IaHHUI, KOTOPHIC HE

CTAJIO
6.2.2 Ilepevyens NHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
OBC u3natensctBa «Jlausy https://e.lanbook.com. DBC
BKJIIOUYAET B ce0s KaK JIEKTPOHHBIC BEPCUU KHUT
n3aTenbeTBa «JIaHb» M APYrUX BeIyIUX U3AATENbCTB
y4eOHOHM TUTEpaTypsl, TaK U AICKTPOHHbBIE BEPCUU
MEPUOINYECKHX N3JAHHUN TI0 ECTECTBEHHBIM, TEXHUYECKUM U
TyMaHHUTapHbIM HaykaM. [IpenocTaBisger nmpaBo JOCTyma K
OTIENbHBIM KOJUIEKIIUAM, B YaCTHOCTH TaKUM, KaKk
«MHxKeHepHO-TexHnYeckue Hayku — M3narenscTBo JIaHby,
«Mudopmaruka — M3narenscto Jlaney, «duskynsTypa u
Cnopt — U3natensctBo @usznueckas kynsrypa» ObC Jlans.

udposoii obpazoBatenbhbiii pecypc [IPRsmart (35C
IPRBOOKSHOP.RU) (Bepcus [Ipemnym)
www.iprbookshop.ru

OBC «lOpaiit» www.urait.ru

NCC «KoncynbTanT +» - CoaepX UT poCCUcKoe U
PETHOHATIBHOE 3aKOHOATENLCTBO, CYACOHYIO PAKTHKY,
(bMHAHCOBBIE U KaPOBbIC KOHCYJIbTAlUHU, KOHCYJIbTAIUH JUIs
OO/DKETHBIX OpraHU3alUi, KOMMEHTapHH 3aKOHOATENIBCTBA,
(OpPMBI JOKyMEHTOB, IIPOEKTHl HOPMATHBHBIX MPABOBBIX
aKTOB, MEXXIYHapOIHbIE IPABOBHIE AKThI, IPABOBHIC AKTHI 10
3/IpaBOOXPAaHEHUIO, TEXHUYECKHE HOPMBI U IIPAaBUIIa



http://www.iprbookshop.ru/
http://www.urait.ru/

MIPEICTaBICHEI B IPYTUX PEeCypcax, B TOM YHCIIE N3aTEIbCTB
rpymusl kommnanuii IPRmedia: Bysosckoe o6pa3oBanue,
[Ipodobpazopanne, Ait [Tu Dp Menna. Y najneHHbIN TOCTYIT
MTOCPEACTBOM ceTH MHTepHeT Bo3MoxeH ¢ Jroooro [TK.
Pat6orats ¢ OBC IPR BOOKS Mo3KHO Tak e ¢ MOOMIIbHBIX
YCTPOUCTB B KPYTIIOCYTOYHOM pEXXUME YAAJICHHO (CKayanTe
npunoskenue |PRbooks Mobile Reader na App Store wnu Play
Market, npunoxenne ms cnabopuasmux IPRbooks
WV-Reader na App Store unu Play Market).

NCC «KoncynbTasT +» - ComepKUT poccuiickoe U
pErMoHaIbHOE 3aKOHOAATENBLCTBO, CYICOHYIO IPAKTHKY,
(bMHAHCOBBIE U KaPOBbIC KOHCYIbTAllNH, KOHCYIbTalluH [UIs
O0KETHBIX OPTaHU3ALMH, KOMMEHTAPHUHN 3aKOHOAATENbCTBA,
(hOpPMBI JOKYMEHTOB, IPOCKTHI HOPMAaTHBHBIX MPABOBBIX
aKTOB, MEXIYHAPOAHBIE IPABOBBIE AKTHI, IPABOBBIE AKTHI MO
3[paBOOXPAaHECHHUIO, TEXHUUYECKHE HOPMBI U IIPaBHIIa

OcHOBaHHUE: aKTyaIn3alisi OCHOBHBIX HCTOYHHUKOB W MEPEYHs HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM
PaccmoTpeHo u 006peHo Ha 3acenannu Kadeapsl « TeXHOIOIHS NPOAYKTOB IIUTAHUS M XOJIOJHIbHAS TEXHUKA»
ITporokon Ne 1 ot 10.02.2023 .




1. LIEJIM OCBOEHMS AUCLIUILINHBI (MOIYJIST)

11

HCJ'H) OCBOCHHUS AUCHUIUIMHBI COCTOUT B U3YUCHUU CTYACHTAMU OCHOBHBIX 3aKOHOB, IIPUHIUIIOB, METOJOB U CPEACTB XUMHUHU

- 0011el ¥ HEOPraHUYECKOH.

2. MECTO JJUCHUILIUHBI (MOY.JIsI) B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Huxon (pazgen) OIL: |E1.0.03

2.1

TpeGoBaHus K NpeABAPUTEIbHOM MOATOTOBKE 00y4al0UIerocs:

2.2

Jucuunanusl (MOLYJ M) M NPAKTHKH, 1JI KOTOPBIX OCBOEHME JAHHOM IMCHUILTUHEI (MOIYJs) HE00X0AMMO KaK
npealIecTByIONIEe:

221

JlaGopaTopHbIii KOHTPOJIb KaueCTBa M OE30MACHOCTH ChIPhS, MOJy(HaOpUKATOB ¥ TOTOBOH MPOAYKIIMU

2.2.2

OpFaHI/I‘-IECKaH 1 OMOJIOrHYECKas XUMUS

2.2.3

AHanmuTHyeckas XUMHS | (I)PBI/IKO'XI/IMI/ILICCKI/IC MCTOJBI aHAJIM3a

2.2.4

Mertoap! ucciie1oBaHusl CBOMCTB ChIPbsI U IIPOJIYKTOB MUTaHUSA

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

(MOJY.JIs)

OIIK-2: Cnoco0eH NpUMEeHSITh OCHOBHbIE 3aKOHBI 1 METOAbI HCCJIeJOBAHNI eCTeCTBEHHBIX HAYK /sl pelleHus 3a1a4

npogecCHOHATBLHOM 1eSITeJIbHOCTH

3HaTh:

VYpoBeHs |  [ycBOeHO OCHOBHOE coOZepKaHUe, HO U3jIaraercsi pparMeHTapHO, He BCETAa ITOCIe0BATENBHO, ONPEAEIEeH S IIOHATHI

HCAO0CTAaTOYHO YETKUEC, HE UCIIOJIB3YIOTCS B KaUCCTBE TOKa3aTCJILCTBA BBIBOJABI U 0606HICHI/I$I us3 Ha6l’[lO}.'[€HPIﬁ,
JOITyCKarTCA OIIHUOKHU B HX H3JI0KCHUH, HCTOYHOCTHU

ypOBCHL 2 OIIpeACIICHU MOHSTUH JAac€T HCIOJHBIC, JOITYCKACT HE3HAYUTCIIbHBIC HAPYIICHHUS B IIOCJICA0OBATCIIBHOCTU U3JI0OXKCHUS,

HeOOoJIbIINe HETOYHOCTH ITPY MCIIOJIb30BAaHHN HAYIHBIX KaTerOpHid, pOPMYIUPOBKH BEIBOZOB

YpoBeHb 3 |4eTKO U MPAaBHIIBHO JIa€T ONPEAEIICHUS, TIOJHO PACKPBIBACT COAEPKaHNUE TOHATHH, BEPHO UCIONIB3YeT TEPMUHOJIOTHIO,

IIpH 3TOM OTBET CaMOCTOfITeJ’ILHLIfI, HCTIOJIb30BaHbI paHEEC HpI/IO6p€TCHHLIC 3HaHUA

YMeTb:

ypOBCHL 1 BBINIOJIHACT HE BCC OIICpaliun )1617[0TBPI$[, JAOITYyCKaeT OIIMOKH B OCJICA0BATCIIbHOCTH UX BBINIOJIHCHUA, J.'[eﬁCTBPIe

BBITNIOJIHACTCA HCJOCTATOYHO OCO3HAHHO

YPOBCHL 2 BBINIOJIHACT BCE OIICpANH, IIOCIICAOBATCIPHOCTD UX BBIITOJIHCHUA COOTBECTCTBYET TpeGOBaHI/IHM, HO JIUCTBUE

BBIIIOJIHACTCA HEJOCTATOYHO OCO3HAHHO

ypOBCHL 3 BBIIIOJIHACT BCE OII€palliy, IMOCICA0BATCIbHOCTD X BBIIIOJIHEHUA JOCTATOYHO XOPOIIO MpOoAyMaHa, ILCIZCTBHG B ILICJIOM

OCO3HaHHO

Baagerb:

ypOBeHL 1 BJIaJICET HE BCEMU H€O6X0,E[I/IMLIMI/I HaBBIKaMu, HMemHlHﬁCH OIIBIT d)parMeHTapeH

ypOBeHL 2 B ICJIOM BJIaACCT HCOGXOZII/IMBIMI/I HaBBIKAMU H/HIIA HMEET OIIBIT

ypOBeHL 3 BJIaZICCT BCEMU HeO6XOHI/IMLIMI/I HABBIKAMH /MU UMEET OIIBIT

B pe3yabTaTte ocBOeHHS IMCHUILINHEI (MOLYJIs1) 00y4Yarommiics 10JIKeH

3.1

3HaTh:

3.11

OCHOBHBIE 3aKOHBI I METOIBI HCCIIEIOBAaHHI €CTECTBEHHBIX HaYK (OCHOBHBIE TIOHSTHUS 1 OCHOBHBIE 3aKOHBI XHMHH, CTPOCHUE
aTOMa U €ro CBsI3b IIOJIOKEHHEM 3JIEMEHTA B Iiepuoindeckoit cucreme aneMenToB [[.JM1.MenneneeBa, BUIbI XUMHUECKOM
CBSI3U B BEUIECTBAX, MPHHIUI KOMIUIEMEHTAPHOCTH, XUMHUECKHE CHCTEMBI, OOIIHE 3aKOHOMEPHOCTH XUMHUECKUX
MPOIIECCOB, KMCIOTHO-OCHOBHBIE M OKUCIUTEILHO-BOCCTAHOBUTEIBHBIEC CBOWCTBA HEOPTAHUYECKHUX BEIIECTB)

3.2

YMmeTh:

3.21

MPUMEHATH OCHOBHBIC 3aKOHBI 1 METO/IbI HCCIIEIOBAaHUM €CTECTBEHHBIX HayK U1 peIICHUA 3a1a4 HpO(l)eCCYIOHaJILHOfI
JACATCIIbHOCTH

3.3

Baaners:

3.3.1

HaBbIKaMU MPUMCEHCHHA 3aKOHOB U METOJOB MCCJIICNOBAHN €CTECCTBCHHBIX HAYK Ul PCIICHUS HpO(l)CCCI/IOHaJ'IbHI)IX 3a1a4 U
HHTEPIIPETAINH TIOJYYCHHBIX PE3yJIbTATOB (IIPHEMaMU XUMHYECKAX PACUETOB U PAKTHIECKOH PabOTHI ¢ XUMHYECKUMU
BEIIECTBaMH, 1a00paTOPHOI IOCYI0H, MPUOOpPaMu U 000PYAOBAHHEM )

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon

3aHATUSA 3aHsaTHA/ Kvne uun DAKT,

HaumenoBanue pa3nesios u tem /Buj | Cemectp / | HacoB | Komneren- | Jlutepatypa | Uurte | Ilpumeuanue

Pazngen 1. O0mas xumus
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[ToHsiTHE O MATEPHH U IBUIKCHHH.
OCHOBHBIE KOJIHYECTBCHHBIC 3aKOHBI
xumuu. CoctaB BelecTBa. XUMHUECKHUE
¢dopmyns! /JIex/

OIIK-2

1.2

Pemienne npakTuyeckux 3ajad.
HaxoxeHue xuMuueckoi GopMysl
BEILECTBA 10 MACCOBBIM J0JISIM 3JIEMEHTOB.
HaxoxaeHune conepxxaHus MacCOBBIX
JloJ1eH 3JIEMEHTOB B CJI0KHOM BELIECTBE.
HaxoxxaeHne Maccsl 271€MeHTa 1o
U3BECTHOM Macce CJIOKHOIO BELIECTBA.
HaxoxxneHne konudyecTsa BELIECTBA,
COOTBETCTBYIOLIETO ONPENEICHHON Macce
BemiecTsa. /J1a6/

OIIK-2

1.3

Beimonsenue u qoknan pedepara Ha Temy:
«JIOMOHOCOB U €ro BKJIa] B Pa3BUTHE
XUMHUYecKoi Haykm» /Cp/

OIIK-2

14

ITepuonuueckuil 3aKOH U HEPHOUUECKAS
CHCTEMa XUMHIECKHX 3JIEMEHTOB
J.M.MenneneeBa. ATOMHBIE CIIEKTPBI.
Ksantsr u mozens bopa. KBantoso-
MEXaHUuecKasl MOJIeNIb BOLOPOAA.
INeproandeckne CBOMCTBA HIIEMEHTOB
/JTex/

OIIK-2

1.5

MopenmpoBaHue MOCTPOCHHUS
Tlepronuyueckod TaOIUIBI XUMHUYECKHX
amemenToB. /J1a6/

OIIK-2

1.6

Brinonuenue u noknaja pedepara Ha TEMy
«Hayunas nestensaocts  [[.U.
Menneneesa» /Cp/

OIIK-2

1.7

Xumuueckast ¢Bsi3b. OrnpeneneHue u
XapaKTePUCTUKH XUMHIECKOH CBS3H.
OHeprus u JuinHa cBa3u. KoBaneHras
cBs13b. MeTO/1 BaleHTHBIX cBsizeil. Teopus
MOJISIPU3AIMY MOHOB U CBOMCTBA BEIIECTB.
/J1ex/

OIIK-2

1.8

KuCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB,
THAPOKCHU/IOB U COJIeH (IpoBeeHne
omnbIToB) /J1a6/

OIIK-2

1.9

BeInosHeHHe HHANBUYaIbHBIX 3aIaHUH
Ha KapToukax /Cp/

OIIK-2

1.10

IIpocTpancTBEeHHAs! CTPYKTypa MOJIEKYJI.
IlonspHOCTh MOJNIEKYNL. MeToxn
MOJIEKIIApHBIX opOutaneil. CTpykTypa u
CBOMCTBA KOMILIEKCHBIX coeauHennii /JIex/

OIIK-2

111

O0pazoBaHue NPOCTEHIIEH MOJIEKYIIBI
(monexynsipHoro nona) H2., O6pa3oBanue
MOJIEKYJIBI BOIOPOJI, CTPYKTYpa TBEPIOH
BOJbI. /J1ad/

OIIK-2

1.12

BerlinonHneHye npakTHUECKUX 3a4aHUH 11O
Bapuantam /Cp/

OIIK-2

1.13

B3auMozeiicTBHS MEXK Y YaCTULIAMHE
BCIIICCTB B pa3ﬂl/l‘{HbIX afpeFaTHbIX
COCTOSHUSX. XUMHUUECKHE CHCTEMBL.
T'a3000pasHoe, JKUIKOE U TBEPIOE
COCTOSIHUE BEIIECTB

/JIex/

OIIK-2

1.14

TIpuroroBieHne NPUOITU3UTEIBHBIX U
TOYHBIX pacTBOpOB . OOpazoBaHue
pacTBopa rHIpOKCH/Ia HATPHSI.
IIpuroroBneHne pacTBopa XJI0pUAa HATPHS
3a/JaHHOW KOHIeHTpaluu. [IpuroroBieHue
COJISSHOM KHCJIOTHI 3aJJaHHOM
KOHIeHTparuu. /J1a6/

OIIK-2




1.15 Brinonuenue pacuerHsix 3ananuii /Cp/ 1 2 OIlK-2 0

1.16  |DHepreTHka XMMHYECKHX HPOIIECCOB. 1 4 OIIK-2 0
Xumndeckoe paBHoBecue. PaBHoBecue B
TeTepPOreHHBIX CHCTEeMaX. XHUMHYecKast
kuHetuka /Jlex/

117 W3yueHne CKOPOCTH peakiiyii B 1 6 OIlK-2 0
3aBUCHMOCTH OT KOHIICHTpaIuu. M3ydeHne
BIIMSIHHSL TEMIICPATYPBI HA CKOPOCTh

XHUMHUYECKOH peakuuu. BiusHue pasmepon
YACTHUIl Ha CKOPOCTh XUMHUYECKON PEaKLIUH

/J1a6/

1.18 BrlInonHeHre HHIUBUYaIbHbIX 33/1a4 1 2 OIIK-2 0
(mucemenno) /Cp/

1.19 PacTBopsl. BogHbIie pacTBOPHI 1 4 OIlK-2 0

3JIEKTPOIUTOB. BomopoaHbIi moKa3aTels.
JucniepcHble cuctemsl. KoyutoniHbie
pactBopsl.  /Jlex/

1.20  |Iloxy4eHHe TUCIEPCHBIX CHCTEM. 1 8 OIIK-2 0
IIpuroToBIIeHHE PACTBOPOB PABIHYHBIX
KOHIIeHTpauuii. /J1ad/

121 OdopmiieHne oTyera 1o 1a00paTopHbIM 1 2 0
pabotam. [ToaroToBka K
3amure.1abopatopHsix pador. /Cp/

1.22 OKHCIINTENIHFHO-BOCCTAHOBUTEILHBIE 1 1 4 OIIK-2 0
3IIEKTPOXUMHUECKHUE Mpoliecchl. KnuneTnka
ANIEKTPOJHBIX MpolieccoB. [lonspuzanysi.
Onexrponm3. Kopposus u 3amura MeTamuioB
/JIex/

1.23 M3ydeHue 3IIeKTPOAHBIX MTPOIECCOB MPH 1 4 OIIK-2 0
AIIEKTPOJIU3E PACTBOPOB. DICKTPOIU3

pactBopa cyibbara HaTpus. BiusiHue cpempl
Ha okuciutebHbie cBoricTBa KMnO4 /J1a6/

1.24 BrlnonHeHHe HHIUBUIYATBHOTO 3aJaHHs IO 1 2 OIIK-2 0
Bapuantam /Cp/

Pa3nen 2. Heopranuyeckasi Xumust

2.1 Xumus HeMetayuioB. CBOMCTBA U 1 4 OIIK-2 0
pacrpocTpaHeHue HeMeTalioB. Bomopo.
Xumus Boael.  /Jlex/

2.2 TTony4yeHue KHCIOPOAa pas3I0KEHUEM 1 4 OIlK-2 0
nepMaHrasara Kainus (epoKkcua BoJIopoaa)
u cBoiicta /J1a6/

2.3 Koppo3us npu KoHTaKTe ABYX pa3iIMyHbIX 1 4 0
MetaimioB. Kopposus ¢ obpa3oBaHreM
MUKporansBaHomnap /J1a6/

24 TToxroToBka K 3aiuTe 1a00paToOpHBIX PaboOT 1 2 OIlK-2 0
/Cp/

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BOIPOCHI U 3aIaHUS

Ompoc:

1. BeluncnuTe Macchl pa3IMYHbIX BEIECTB, IPU JEHCTBUU Ha KOTOphIE BOOM BhIAenseTcs 1 M3 Bogopoaa.

2. Mplbsik 00pasyer aBa OKCH/a, MaccoBas J0JIA MBIIIbAKAa B KOTOPBIX COOTBETCTBEHHO paBHa 65,2 u 75,7%. Paccuuraiite
9KBHBAJIECHTHYIO MAaCCy MBIIIBSKA B 3TUX OKCHIAX.

3. Onpenenute sHEpruUto (3B), KOTOPOil 001a7a€T SIEKTPOH, HAXOAACH HA BTOPOM SHEPreTHUECKOM YPOBHE B aTOME BOJIOPO/IA.
4. DHEpPreTHYECKOE COCTOSHNUE BHEIIHETO dJIEKTPOHA aTOMa OMUCHIBACTCS CIACAYIOIIMMH 3HAYCHUSMH KBaHTOBBIX umces: N = 3, | =0,
ml = 0. ATOMBI KaKiX 3JIEMEHTOB UMEIOT TakKo# 31ekTpoH? CoCcTaBbTEe JIEKTPOHHBIE (POPMYJIBI AaTOMOB 3THX 3JIEMEHTOB.

5. Y atoma M@ niepBsie [iBe SHEPIHH HOHU3ALUK MEHBIIE, YeM ¥ Si, a TpeTbst Hao0opoT Gonbie. Kak 3T0 00BsICHUTH?

6. Cpasaurte 1o cuie 1sa ocHoBanus: Be(OH)2 u Ba(OH)2.

7. Onpenenite TUIBI XUMUYECKO# cBsi3u B Monekynax: HF, (HF)2, CaO, Na2S.

8. IIpennoxute Bce BO3MOXHBIE 00bsicHeHUs TeX (akToB, uTo N205 cymectyet, a NHS — Her.

9. Kaxkast monekyna SNCI2 wm SnCl4 mosnsipHa u mouemy?




10. Cxonbko rpammoB enona COHS5OH cneayer pactBoputs B 125 r GeH30:1a, YTOOBI TEMIIEpaTypa KPUCTAIUTM3AlMKN pacTBopa Oblia
HIDKE TeMIepaTypbl KpucTawu3anuy oensona Ha 1,7 0C ? Kpuockonuueckast koHcTaHTa OeHzona 5,1 0.

11. Nmerotes 0,1 MomsuibHBIE pacTBOPHI Cyib(daTa Kajusi, COISTHOM U YKCYCHOW KUCIIOT. Pacnosiokure ux B MOpsIIKe YObIBAaHHS
BEJIMYMHBI OCMOTHYECKOTO TaBJICHUSL.

12. Bo3moskHa s ciepyroinas peakius: BaSO4 + K2CO3 — ? Bocnosb3yiitech st 00bSICHEHHS 3HAYSHUEM MTPOU3BEICHHS
PacTBOPHMOCTH.

13. Boibepure u3 psizia coJieit Te coJin, KOTOPBIE MOIBEPTalOTCS THAPONN3y. Hanuimre Ui HUX ypaBHEHHS THAPOJIH3a B
MOJIEKYJISIPHOM, HOHHOMW U COKpAIIEHHOM HOHHOW (hopMe 1 YKaXKHTE PEaKIMio BOAHBIX pacTBopoB aTux codeit: CU(CH3COO0)2, CuCl2,
Na3PO4, LiCl, Ba(NO3)2. Kak cmectuthcst paBHOBecHe Tuaposu3a coir CUCI2, eciu x €€ pacTBOpy M006aBUTH CHITBHON KHUCIOTHI?
OTBeT NosCHUTE.

5.2. Tembl NUCEMEHHBIX PadoT

Bonpockl KOHTPOJIBHBEIX paboT

1. IIpeackaxcute 3HAK U3MEHEHHSI SHTPOIIMU B peakiusix (POBEphTE pacueTaMM):

CaO + CO2 — CaCO3

H20 (k) —» H2 + 02

NH3 + HCI (r) — NH4CI (k)

Fe203 + CO — FeO + CO2

2. CKOJBbKO HYXKHO 3aTPaTUTh TEIUIOTHL, 4T00B! pa3noxutTh 200 r Na2CO3 1o okcuaa HaTpus U JUOKCUAA YIIEPOaa, €CIH TEIUIOBbIE
3¢ GEeKTHI peakiuii paBHbI:

Na2CO3 (k) + SiO2 (k) — Na2SiO3 (x) + CO2 (r)

AH = +819,29 xJIx

Na20 (k) + SiO2 (k) — Na2SiO3 (k) AH =-243,5 xJIx

3. Pa3noxeHre HUTpaTa aMMOHHS BO3MOYKHO 10 IByM cxeMaMm. Kakoii mporiecc 6ojiee BEpOsSITEH U KaK OH 3aBUCHUT OT YCIIOBHI?
NH4NO3 (x) — N20O (1) + H20 (1)

NH4NO3 (x) — N2 (r) + 402 (r) + 2H20 (1)

4.PaBHoBecue peakunu: 4Fe (1) + 302 (1) = 2Fe203 (T) cMecTUTCs BJIEBO («—) IpH:

a) yBenmueHuu [1O2[7,

0) TOBBIIICHUH TaBICHHUS,

B) BBEJICHHH JIOTIOJIHUTEIIHHOTO KonuecTBa Fe;

I') HOHMKEHUHU JaBJICHNUS.

5. Kak m3menutcs ckopocts peakuuu: 2NO + 02 — 2NO2, eciau 00beM peakIIMOHHOTO COCYy/1a YBEIUYHUTH B 2 pasa.

a) yMEHBIIUTCSA B 8 pas;

0) yMeHbIIUTCA B 4 paza;

B) Bo3pacTeT B 4 paza;

I') Bo3pacreT B § pas.

6. 3aKOH JEMCTBYIOMIMX MaccC ISl PEaKIim:

CaCO3 (1) — CaO (1) + CO2 (1)

a)v=k [] [1CaCO37;

6)v=x [ JCaO11CO27;

B) U =K;

r)v=x [ JCO2[].

7. HanmiuTe ypaBHEHUS MOJypeakuuid. YKaXHUTe OKUCINTENb U BOCCTAHOBHUTEb.

Al — AlO2—-

CrO42— — Cr3+

8. Uto nonyuurcs B pe3yabrare B3auMo ieiictus. [laiite moapoOHbIe MOsSCHEHNUS.

H2S +CI2 —

9. VYpagusiite OBP:

H2S + KMnO4 +HCI — S + MnCI2 + KCI + H20

Au+HNO3 + HCI — H[AuCI4] + H20 + NO2

10. B xakom HampaBiieHuu OyIeT MPOTeKaTh PeaKus:

CrCI3 + Br2 + KOH — K2CrO4 + KBr + KCI + H20

11. BeruucnuTe moTEHIMAT BOJOPOIHOTO JIEKTPOa, eciii KOoHIeHTpanus H+ B pacTBope paBHa 3,8 * 10—3 mob/11.

12. HeouniieHHast Meb COAEPKUT IIpUMecH cepedpa U uHKa. UTo MpOU30iIeT ¢ STUMU IPUMECIMH IPH HIEKTPOIUTHIECKOM
padunMpoBaHuM Meau?

13. Anromunuii ckiénad ¢ Meapio. Kakoit U3 aTux MeTayuioB OyJeT HoABepraThcst KOPPO3UH, €CIIU 3TH METaUIbl ONAAYT B KUCIIYIO
cpeny?

14. Hanummre ypaBHEHUS UCCOLMAIMY HA HOHBI CIEAYIOIIUX KOMIIJIEKCHBIX COEANHCHHH:

[Co(NH3)5 « H20]CI3, [Pt(NH3)4](OH)2, K2[Zn(CN)4].

Ormpenenwure:

a) KOOp/IMHALIMOHHBIE YUCIIa KOMILUIEKCOO0pa3oBaTeeii;

0) BeJINUMHY U 3HAK KOMILIEKCOOOpa3oBaTesel 1 KOMIUIEKCHBIX HOHOB.

15. Yo Ha3pIBaeTCs KOHCTAHTON HECTOMKOCTH KOMILIEKCHOTO MoHa ? HamucaTh BeIpaskeHus! 1711 KOHCTAHT HECTOMKOCTH CIIEIYIOIINX
KOMILJIEKCHBIX HOHOB:

a) [Zn(NH3)4]2+ Kuect. = 3,5 » 10-10

6) [Cu(CN)4]2— Kuecr. = 5,0 *10-31

Hcxons u3 3HAYCHNUH KOHCTAHT HECTOMKOCTH STHX MOHOB (TaOJIMYHBIC 3HAUYEHUS) ONIPEICIUTh KaKO HOH SBJIETCS O0Jiee MPOYHBIM.
16. IIpuBenure mpuMepsl KOMIUIEKCHBIX COEAMHEHHUH (KOOPAMHAIIMOHHON, THAPATHON, HOHU3ALIMHHOM, CTEPHON30MEPUN).




5.3. ®oH/ OLEHOYHBIX CPEICTB

Tunossle BONPOCHI K 3K3aMEHY:

1. [TousiTHe 06 aTome, MOJIEKYJIe, aDCOTFOTHOM U OTHOCHTEIBHOM aTOMHOM U MOJIEKYJISIpHOM Maccax. MoJib.

2. Knaccel HeOpraHU4ecKux COeMHEHHH.

3. IlonsTre 00 SKBUBaNEHTE. DKBUBAICHTHI CJIOKHBIX BELIECTB (KHCIIOT, OCHOBAaHUH, COJIeH, OKCUIOB). 3aKOH SKBUBAJICHTOB.
DKBUBaJIeHTHasl Macca 1 00bEM. DKBUBAJICHTHI B PEAKLMSIX OOMEHa.

4. CriocoObl orpe/ieNieHus SKBUBAJICHTA.

5. 3akoH ABOTaJipo H CJIEACTBUS U3 Hero. OnpeienieHue MOJICKYISIPHBIX Macc Ta3000pa3HbIX BEIIECTB.

6. dakTopHl, T0Ka3bIBAIOIINE CI0KHOE CTpOeHHE aToMOB. Mosenu aroma Pesepdopaa u bopa.

7. llpencraBnenust 0 KBAaHTOBOW MexaHmKe, rumnote3a Jle-bpoiimns.

8. IlonsTre o BomHOBOW (yHKIMK U 00 ypaBHeHUH LlIpenunrepa, aTOMHBIX OpOUTANISAX U 3JEKTPOHHBIX O0JIaKax.

9. KBaHTOBBIE UNCIHA.

10. IMpunnun ITaynu, EMKOCTb 3JIEKTPOHHBIX YPOBHEI U MOypOBHEIL.

11. TTopsimoK 3aIoTHEHMS JIEKTPOHAMU SHEPTETHYECKUX YPOBHEH M TIOyPOBHEN MHOTO3JIEKTPOHHBIX aTOMOB. JeMeHTHl S, P, d u f -
cemeiicTB. [TpuHIMn MUHIMYMa 3Heprud. [IpHHIUIIBI 3aMI0JIHEHNS SJIEKTPOHHBIX YPOBHEH, MpaBuio XyH/a.

12. Tlepuonnueckuii 3akon [1.11. Menneneesa. [Tepuoauueckas cucteMa Kak eCTECTBEHHAs KJIACCU(PHUKALINS XUMHUYECKHUX 3JIEMEHTOB
IO AJIEKTPOHHBIM CTPYKTYpaM aTOMOB.

13. CoBpemennass  ¢opmynupoBka Ilepuoguueckoro 3akoHa. CTpyKTypa MEpHOIMYECKON CHCTEMBI (TIEPHOIBI, TPYIIIIBI).
14. DHeprust HOHU3AIMH, CPOJCTBO K JIEKTPOHY, 3JEKTPOOTPHLATEILHOCTD, X U3MEHEHHE B IepHoax u rpynmnax [lepuoamueckoit
cuctemsl JI.M1. MeHnneneena.

15. Xapakrep U3MEHEHUs] XUMUYECKUX CBOWCTB aTOMOB 3JIEMEHTOB M UX COEIMHEHUH 110 MepuojaM M TpyIiaM
[lepnonmueckoit cuctemsr .M. MengeneeBa. KuciaoTHO-OCHOBHBIE M OKHCIUTENHFHO-BOCCTAHOBUTEIBHEIE CBOMCTBA BEIIECTB.
16. Xumnueckast CBsI3b, €€ BUJIBI.

17. O6pa3zoBaHne KOBAICHTHOM CBA3U C TOYKH 3PEHHS KBAHTOBO-MEXaHUUECKOW TCOPUHU CTPOCHHUS aTOMa. DHEPrHsl CBS3H U JUTHHA
KOBQJICHTHOM CBSI3H.

18. CBoiicTBa KOBaneHTHOH cBsi3u. HackimaemMocTs 1 HampaBIeHHOCTh KOBAaJICHTHOM CBSI3U.

19. Tubpuauzanus opouraneii, e€ OCHOBHBIE THUIIBL. [IpocTpaHCTBEHHBIE (HOPMBI MOJICKYIL.

20. 6- ¥ T-CBSI3H, KPaTHBIC CBSI3H.

21. TTonspuzanyst KOBaJICHTHOM CBSI3U, MOJISIPHBIC U HETIOJISIPHBIC CBSI3H MOJIEKYJIbI. JIUIOIbHBII MOMEHT. loHHAas CBs3b, €e CBOMCTRA.
22. OGMEHHBIH, TOHOPHO-AKIIEITOPHBIH MEXaHU3MbI 00Pa30BaHMs XUMUYCCKOM CBA3H.

23. IloHsTHE O METAJUINYECKOM U BOJOPOIHOH CBS3SX.

24. TlonsiTHE O TEPMOXUMMH, TEPMOXUMHUYECKUX YPABHEHHUSAX, TEIIIOTE 00pPa30BaHMs, Pa3JI0KEHHUs U CTOPAHUS BEILIECTB.

25. 3axoH JlaByasbe-Jlamnaca, 3akon ['ecca u clecTBHUS U3 HETO.

26. OmpeneneHre TeruIoBbIX 3P HEKTOB XUMHUYECKHUX IPOLIECCOB 110 TEIUIOTaM 00pa30BaHUs BELIECTB, YYACTBYIOIIUX B IIPOLIECCAX.
27. llpuanun beptno. MI3MeHeHwe SHTAIBIINY U €T0 UCTIOJIH30BaHKIE B KAUECTBE KPUTEPHS HAIIPABIICHUS MPOIIEcca, er0 HeJJOCTATKH.
28. Mukpo- u MakpococTosiHue. TepMoAMHAMHYECKast BEPOSTHOCTh. DHTpoIus. Vi3MeHeHHe SHTPOIIMH B PA3IMYHBIX MPOIIeccax.

29. N306apHO-n30TepMHUeCKHii TTOTeHIMaN (dHeprus ['n66ca). MizMeHeHne n300apHO-U30TEPMHUUYECKOTO MOTEHIMAIA U €T0
HCIIOJIb30BaHKE B KAUECTBE KPUTEPHUS HAIIPABICHHOCTH Ipoliecca.

30. Xummueckast knHeTHKa. CKOPOCTh XUMHUECKOM peakiuu. | OMOTeHHBIE U TeTEPOTEHHBIE PEaKIiH.

31. 3akoH feicTByromux Macc. KoHCTaHTa CKOPOCTH peakuH.

32. DHeprus akTUBALMU U aKTHBHBIE MOJIEKYJIbl. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT TEMIEpPaTypsl U OT MPUPOIBI pearupyronmx
BeniecTs. [ToHsATHE 00 AaKTUBHOM KOMILJIEKCE.

33. Karanu3aTopbl ¥ KaTaJIUTHYECKUE CUCTEMBL. | OMOTEHHBIH U reTeporeHHbIi KaTtanu3. MexaHu3M eficTBUs KaTaau3aTopoB. Poib
KaTajin3a B MIPOMBIIIJICHHOCTH. HHFI/I6I/ITOpbl.

34. OGpaTuMble U HeOOpaTUMBIE peakIuu. XUMHIecKoe u (a3oBoe paBHOBecHe. KoHcTaHTa XuMHYecKoro paBHoBecHs. [IpuMeHeHne
3aKOHa JACWCTBHSI MAacC K PABHOBECHBIM IPOLIECCAM.

35. Cmemenne xumuaeckoro pasHoBecus. [Ipunamumn Jle [llarense.

36. OkucnutenbHo-BoccTaHoBUTENbHBIE  peakimu  (OBP).  CocraBnenue ypaBHenunidt OBP. CreneHu OKHCIICHHS aTOMOB.
Baxwueiimue okuciuTeny u BocctanoBuTenu. OKUCIUTENIbHO-BOCCTAaHOBUTENbHBIE ToTeHnnansl. Hanpasnenne OBP.

37. DNeKTPOXUMHUYECKUE CUCTEMBL. DJIEKTPOAHBINA OTCHIUAI. [IBOWHOMN 3JEeKTPHUUECKHNA CJIOH Ha TPaHHIIEC METAJI-PACTBOP.
VYpaBuenne Heprera. Bonoponuslii anexrpox u ero npumenenune. CTaHIapTHBIN JIEKTPOIHBIN MOTEHIMAN. DIEKTPOXUMHUUECKUH Ps
HanpspkeHui. [anpBaHnueckue aneMenTsl, pacuét ux SJC.

38. Dnexrponn3. THUIbl KAaTOAHBIX U aHOAHBIX peakuuii. [locienoBaTenbHOCTD pa3psa0B HOHOB NP IEKTPOJIN3E B PACIIIIABE U BOJHOM
pacTBope. DNEeKTPOIU3 C AKTUBHBIMU M HEAKTHBHBIMH aHOAaMU. 3akoHbl Dapanes. [IpuMeHenne >exkTposan3a B TEXHUKE.

39. Koppo3zus meraiuios, e€ Buabl. CyIIHOCTb 3JIEKTPOXUMUYECKOH KOPPO3HH, KOPPO3HUS C BOJIOPOTHOM M KUCIIOPOJHOM
nernonspuzanneil. MeTopl 3auThl METAIIOB OT KOPPO3UH. IKOHOMHUYECKHI acTeKT 3alUThl OT KOPPO3HH.

40.00u1as1 XapaKTepUCTUKA JUCTIEPCHBIX CHCTEM. TeopuH pacTBOPOB. XMMHUUECKHE U (PU3HIECKUE TPOLECCH TPH PAaCTBOPEHHH.
41.Crioco0b!I KOJIMUECTBEHHOTO BEIPAYKEHHSI COCTAaBa PACTBOPOB.

42 .PacTBOpHI HEINEKTPOJIUTOB.

43.PacTBOpBI 31€KTPONUTOB. Teopus 3MEKTPOIUTUIECKON JUCCOLUAITIH.

44 .CrernieHb 1 KOHCTaHTa Jucconyaniy. CHUIIbHBIE U ClIa0ble JIEKTPOJIUTHI.

5.4. IlepeyeHb BUI0OB OLIEHOYHBIX CPEACTB




Ormpoc
KontponbHas paboTa
3amura J1abopaTOpHBIX paboT

6. YY EBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOIYJIS)
6.1. PexoMeHyeMas JuTepaTypa

6.3.1 Ilepeyens NporpaMMHOro oGecredeHnst

6.3.1.1|1C:IIpeanpusitue 8.0. KomruiekT st 00y4eHHs B BHICIIUX M CPEIHUX YUCOHBIX 3aBEICHHUSIX

6.3.1.2|ABBYY FineReader 8.0 Corporate Edition Crucrema OnTHIeCKOTO paclo3HaBaHHs TEKCTA

6.3.1.3|STDU Viewer IIporpamma ajst IpOCMOTpa SIIEKTPOHHBIX JOKYMEHTOB

6.3.1.4|Google Chrome, Opera bpay3zep

6.3.1.5|Windows NT I'padugeckue, MHTEpaKTHBHbIE, MHOTO3aIaqHbIE ONIEpaTHBHBIE CHCTEMBI Koprioparmu Microsoft

6.3.1.6|Dr.Web AHTuBHpyCHBIE TPOTPAMMHBIE ITPOTYKTHI

6.3.1.7|Microsoft Office Ipunoxenus — ohHCHBIE PEAAKTOPHI IS PA0OTHI ¢ TEKCTOBBIMU JTOKYMEHTAMH, SIIEKTPOHHBIMU
TaOJIMI[AMH, SJIEKTPOHHBIMHU COOOMIEHUAMH, 6a3aMK JaHHBIX, H300PAKEHUSIMH U T.]I.

6.3.1.8(Moodle O6pasoBarenshbiii mopran IPTU ®I'EOY BO «AI'TY»

6.3.1.9|7-zip ApxuBaTop

6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIPABOYHBIX CHCTEM

OBC «Jlanby (koyexkunu «MudpopmaTrka — M3narensctBo Jlaney, «Xumusa — UznarensctBo Jlanby, « MHXKeHEpHO- TeXHUUECKUE
Hayku — U3narensctBo Jlanby, « Teopetndeckas mexanuka — M3narensctBo Jlansy) www.e.lanbook.com

3BC «fOpaiit» www.urait.ru

OBC «YHuBepcurerckas OubanoTeka oniaau» https://biblioclub.ru

Hudporoii oopazoparensHblii pecype [PRsmart (35C IPRBOOKSHOP.RU) (Bepcust npemuym) www.iprbookshop.ru

9BC «Jlanb» (katamor ObC — nmepeuens BKP, coneprxammit HanmeHoBanust BKP, aBropoB u unbie xapakrepuctuku BKP B 9BC))
www.e.lanbook.com
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7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIS)

7.1|Ans peanu3anuy TUCUUILIMHBL « XUMUS» B HAJIMYUU UMeeTcs y4eOHO-ayAUTOPHBIN (DOHA, BKIIIOYAIOIIUI B ce0s yueOHyI0
ayJAUTOPUIO UL IPOBEJCHUS 3aHATUH JIEKIIMOHHOIO TUIA, CEMUHAPCKOr0 TUMA (IIPAKTHYECKUE 3aHATUSA ), TPYIIIOBBIX U
VHJUBUAYaJIbHBIX KOHCYIbTALUH, TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluy, a TakoKe OMELIeHHe JUIs
CaMOCTOATENbHON paboThI (KaOMHET OMOIMOTEKH, YATATFHOTO 3aJ1a C BEIXOIOM B ceTh «IHTepHeT») U BCIIOMOTaTeIbHbIe
MOMELIEeHHS AT XPaHEHUS U MPOGHIAKTHUECKOTO 00CIY>KUBaHUS yueOHOTO 000PYI0BaHHUS.

7.2|OcHOBHBIE XapaKTEPUCTUKU U OCHAIIIEHHOCTh OTPAXEHBI B MACIIOPTE KAOMHETOB, OPUTHUHAN KOTOPBIX XPaHATCS B yueOHO-
MmeTtoaudeckoM otaene JIPTU.

7.3|O60opynoBaHue yaeOHOH ayJUTOPHUH JUIs IPOBEACHUS 3aHATUII JTEKI[MOHHOTO TUIIA!

7.4|Paboune Mecta cTyneHTOB: 30 OCaI0YHBIX MECT, YKOMIUIEKTOBAaHHBIX CIIEIMAIN3UPOBAHHON MeOeNblo, yueOHbIe IapThl,
CTYyTbs, HAPTHI-CKAMBH.

7.5|Pabouee mecto npenozasarens: Ctod, cTyi, kademnpa.

7.6|Texuuueckue cpencrsa obyuenus: Habop 1eMOHCTpamOHHOTO 000pyaOBaHus: DKpaH (CTAlHOHAPHBIN), TPOEKTOP
(IepeHoCHOI), CTOWKA ISl IPOEKTOPa, HOYTOYK.

7.7|AynutopHas nocka: Jlocka MenoBasl.

7.8|O60opynoBaHue yueOHOH ayJUTOPHUH ISl IPOBEACHUS J1a00paTOPHBIX padoT:

7.9|Paboune Mecrta cTyneHToB: 30 OCaI0YHBIX MECT, YKOMIIIEKTOBAHHBIX CIELHATN3UPOBAHHON MeOETbIo, yueOHbIe apThl,
CTYNbS, MAPTHI-CKAMbH.

7.10|Padouee mecto mpenopasareinst: Cto, Ty, Kadepa.

7.11|Texunueckue cpencrsa o0ydenus: Habop neMoHCTpamoHHOT0 000pynoBaHus: DKpaH (CTalMOHAPHBIN), TPOEKTOP
(TIepeHOCHOI), CTOWKA ISl MPOSKTOPa, HOYTOYK.

7.12|Aynurtopnas pocka: Jlocka MejoBasi.

7.13|O00pynoBanue yaeOHOW ayTUTOPUH IS TIPOBEICHUS TPYIIIOBBIX U HHIUBHIYAJIbHBIX KOHCYIbTAIINI:

7.14|Paboune mecta cTyneHTOB: 30 MOCaTOYHBIX MECT, YKOMIUIEKTOBAHHBIX CIICIIHAM3UPOBAHHON MeOeIbIo, yaeOHbIe MapThl,
CTYJbsl, TAPTHI-CKAMbH.

7.15[Pabouee mecto npenonasarens: Ctoi, cTyim, Kadenpa.

7.16|Texuuueckue cpencrpa o0ydenus: Habop 1eMOHCTpallMOHHOTO 000PYIOBaHUS: DKpaH (CTAllMOHAPHBII), TPOEKTOP
(TIepeHoCcHoit), CTOHKa IS IPOEKTOpa, HOYTOYK.

7.17|AynuropHas nocka: Jlocka MenoBasi.




7.18|O60opynoBanue yueOHON ayAUTOPHH JIsl TPOBEACHUS TEKYIETO KOHTPOJIS ¥ TIPOMEKYTOUHOW aTTECTALIUH:

7.19(Paboune mecta cTyneHTOB: 30 MOCATOYHBIX MECT, YKOMILICKTOBAHHBIX CIICIIHATM3UPOBAHHON MeOeIbI0, yueOHbIC apThl,
CTYJIbsI, TIAPTHI-CKAMbH.

7.20|Pabouee mecto mpenoaasarens: Ctom, Ty, Kadeapa.

7.21| Texanueckue cpenctra odyuenus: Habop 1eMOHCTPAMOHHOTO 000pyIOBaHuUs: DKpaH (CTalIOHAPHBIN), TPOSKTOP
(TIepeHoCHOI), CTOMKA JIJIsl MPOSKTOPa, HOYTOYK.

7.22|AynuropHas nocka: Jlocka MenoBas.

7.23|O60pynoBaHue MOMEIIEHHS JJIsi CAMOCTOSTEILHON paOOTHI:

7.24|Paboumne Mecta cTyeHTOB: 10 MOCaTOYHBIX MECT, KOMITBIOTEPHBIE CTOJIBI, CTYJIbSL.

7.25|Texunueckue cpenctpa oOydenus: Habop 1eMOHCTPallMOHHOTO 000PYIOBaHHUS (CTAIMOHAPHBI): KOMIIBIOTEP B KOMIUICKTE
C CUCTEMHBIM OJIOKOM C BO3MOXKHOCTBIO NMOJKII0UeHU K ceTU «MHTepHeT» u obecneuenuem pocryna 8 OMOC IPTU -5
IIT.

7.26(Crenapl 17151 yueOHO-HATJISIHBIX TOCOOUIA.

7.27|O6opynoBanue kabuHeTa «brONINOTEKa, YUTATBHBIN 3a]1 C BBIXOJIOM B CeTh IHTEpHETY:

7.28|Paboune mecrta crynentoB: Ctoin (2 moc. mecrta) - 11 mr., KoMIbrOTepHSIi ctoi (1 moc. Mecto) — 4 mit., CTyI - 26 MIT.

7.29|Pabouee mecto 6ubmuoTekaps: Cton (aOOHEMEHT) -5 IIT., PUCTABKA K CTOJY -5 MIT., CTYJ - | IIT., KOMIBIOTEP B KOMIUICKTE
C CUCTEMHBIM 0JIOKOM, MOHUTOPOM, KJIAaBUaTypOU U MBIIIbIO, onepaloHHoi cucreMoil Windows XP Professional, ¢
JIMIIEH3UOHHBIM ITporpaMMHbIM obecnieueHreM MS Office 2003, STDU Viewer, ABBYY FineReader 8.0 Corporate Edition,
Google Chrome, Opera, Dr.Web, Moodle, 7-zip. - 2 mrr., npunaTtep — 1 mir.

7.30| Texuuueckue cpencrsa o0yueHus: Habop neMOHCTpallmOHHOro 000pyJOBaHuUS (CTAlIMOHAPHBII): KOMIIBIOTEP B KOMILJIEKTE
C CHCTEMHBIM OJIOKOM, MOHHUTOPOM, KJIABUATYPOil U MBIIIIBIO, oniepanonHoii cucremoit Windows XP Professional, ¢
JIMIIEH3UOHHBIM HporpaMMHbBIM obecrieuenneM MS Office 2003, STDU Viewer, ABBY'Y FineReader 8.0 Corporate Edition,
Google Chrome, Opera, Dr.Web, Moodle, 7-zip. - 4 mrr., npunaTep — 2 mIT.

7.31|Ikad (cremmax) mis XpaHEHUS SKCIIOHATOB, TA0JHII, pa3AaToyHoro marepuaina u ap.: [llkad (cremrax) ans xpaHeHus - 8
IT., CTEJUTAX Ui XpaHeHus KHUT — 100 mrt., TyM0a npucTaBHas ¢ 3aMKOM — 6 IIT., CTEH/I JJIsl KHUT (5 MOJIO0K)- 2 MIT.

7.32|Harnsaapie MaTepuaibl (CTEHIbI, IIakaThl ¥ 1p.): [Tnakater - 1 mT.

7.33|O60pynoBanue NOMELIEHHS AL XPAaHEHUs] y4eOHOTO 000pyI0BaHHUS:

7.34|Paboune Mecta coTpynHHKOB: CTOJBI — 5 WIT., CTYbS — 15 mT.

7.35|kad (cremia) A1t XpaHEeHUs SKCIIOHATOB, TaOJIuII, pa3faTOUYHOTO MaTepuaia u Ap.: BcrpoeHHble mkadbl — 3 IIT., TOJIKU
— 3 ., TyMOBI — 5 1mT., MeTayeckuii mkad cerdonoro tuna — 1 wr.; ceiid — 1 mT.

7.36|O60pynoBanue moMeIeH s s MPOYUIAKTHIESCKOTO 00CTyKHBaHUS YI€OHOTO 000y I0BaAHUS:

7.37|Paboune mecta corpyaaukoB: Cton — 5 mT., CTym — 5 mr.

7.38| Texunueckue cpenctpa o0yuenus: Habop 1eMOHCTpaMOHHOTO 000PY/I0BaHHUs (CTAIIMOHAPHBIH): KOMITBIOTEP B KOMILICKTE
C CHCTEMHBIM OJIOKOM, MOHHTOPOM, KJIIaBHaTypO# 1 MBIIIEIO, OIepannoHHoi cuctemoit Windows 7 Professional, ¢
JIMLIEH3MOHHBIM IIPOrPaMMHBIM oOecriedeHreM — 1 T., npuHTep — 2 IIT.

7.39|Ikad (crennax) s XpaHEHUs SKCIIOHATOB, Ta0JIHI, pa3aaTouyHoro marepuaina u ap.: llkad (cremnax) ans xpanenus — 5
IIT.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUTIIVIMHBI (MO JIST)

Hedenosa 1. B. Meroanyeckue yka3zaHus [0 CaMOCTOSATEIbHON paboTe MO AUCHUIDIHHE « XUMHUSD I 00YJaIOIHXCS 10
HarpagiieHHO moaroToBku 19.03.03 I[TpoayKThl MUTaHUS JKUBOTHOT'O TIPOUCXOXKICHUS [ DJIEKTPOHHBIN pecypc]| — PrioHoe, 2021.
Pexxum pocrtyma: http:// www.iopran.aptu.pd

Hedenopa . B. MeToauueckue ykazaHus K 1a00paTOPHBIM 3aHATHUAM 10 JUCHUIUINHE « XUMHUS» 1J1s1 00yUarOIUXCs [0 HAIIPABJICHUIO
nmoarotoBku 19.03.03 ITpoayKThl MUTaHUS )KHBOTHOTO TIPOUCXOXKICHNUS [ DIEKTpOHHBIH pecypc] — PeibHOe, 2021. Pexxum pocrymna:
http:// www.mopran. niptu.pd

1. F'nunka, HJI. O6mas xumust: yuedbHoe nocobue/ H.JI. Tnunka. - M.: MuTerpan-Ilpecc, 2005. - 728 c. (6ubn. JJPTH 10 3k3.)
2. Vrait S.A. O6mas u HeopraHnuveckas Xxumus: yueOHuk/ SI.A. Vraii.- M.: Beicmias mkoina, 2007. — 527 ¢. (6u6n. JIPTH 50 3k3.)
3. Koposun H.B. O6mas xumus: yueOuux/H.B. KopoBun. -  M.: Beicmas mkona, 2007. - 557 c. (6u6n. JIPTH 50 3k3.)
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[Ipunoxenue 1 k pabouei mporpaMme AUCHUTUINHBI

Ocob6ennoctu peamusanuu PII/] npu HaJM4YuM B KOHTHHIEHTE 00y4AIOIINXCHA C OTPAHUYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUIO

B VuuBepcuteTe B pamkax co3ganus 6e30apbepHOii 00pa30BaTEIbHOMN Cpelibl Al 00y4JarouuXcs C
OTPaHUYEHHBIMUA BO3MOKHOCTSMH 3JIOPOBBS 110 3PCHHUIO OpraHW30BaHbl WH()OPMAIIMOHHBIC YKA3aTEeIH C
UCIOJIb30BaHUEM TaKTWibHOro mmpudTa no cucreme bpaiinsa. Cailt MHcTUTyTa MMeeT Bepcuio AJs
CIIa00BUSIIHX.

Peanuzanus PIT/ MoxkeT oCyIIeCTBIATHCS C UCTIOIB30BAHUEM TUCTAHIIMOHHBIX TEXHOJIOTHH.
Metonudeckie yka3zaHUs IS OOYYalOIIMXCS O OCBOEHUIO JIUCIUIUIMHBI (MOIyJsi) MOTY OBITh
MpeJiCTaBjIeHbI B ayauodopmare.

dopma npoBeIeHUs TPOMEKYTOUHOHN aTTeCTAIUH 110 JUCIUTIINHE YCTAHABIUBACTCS I O0YJArOIIUXCS C
OB3 c y4eTroM WHAMBUAYAJIbHBIX MCUXO(PU3NUYECKHX OCOOCHHOCTEH (YCTHO, MHCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIBIOTEPE, B hOpME TECTHPOBAHUS H T.I1.).

[Ipu mpoBeneHnH TPOMEXKYTOYHOTO KOHTPOJS OOydaromiemycs MpH HEOOXOAWMOCTH IMPEI0CTaBISETCS
ACCHCTEHT.

[Ipu npoBeaeHUM MPOMEXKYTOUHOTO M TEKYIIEro KOHTPOJS C HCIOIb30BAHHEM ACCUCTUBHBIX CPENICTB
o0yuJaromemMycs MPeI0CTaBISICTCS JOOJHUTEIFHOS BPEMSI [Tl IIOATOTOBKHU OTBETA.

Ocob6ennoctu peaausanuu PII/l npu HaJIMYUM B KOHTUHI€HTE 00y4aKOIIUXCH C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMHU 310POBbSI 110 CIIYXY

Peanusanus PII/] MmokeT OCyIEeCTBISATHCS € UCIIOIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTH.
IIpy npoBeneHUM NPAaKTUYECKUX (JIaOOPATOPHBIX) 3aHATHH NPOM3BOIUTCA AYOIMpPOBAHUE 3BYKOBOIA
CIPaBOYHON MH(POPMALIMU BU3YaJIbHOM.
dopma npoBeieHHs TPOMEKYTOUHOM aTTeCTaly 110 JUCUUIUIMHE YCTAHABIMBAETCS IS 00Y4arOLIUXCS C
OB3 ¢ y4eroM HMHOMBUAYAJIbHBIX IMCUXO(PHU3UYECKUX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIBIOTEPE, B (hopMe TECTUPOBAHMS U T.I1.).
[Ipu npoBeneHMH IPOMEXKYTOYHOTO KOHTPOJS oOyyarolemycs MpU HEOOXOAMMOCTH INPEAOCTaBIsIeTCS
ACCHCTEHT.
[Ipy mpoBeaeHUM NPOMEKYTOYHOTO M TEKYILIEro KOHTPOJSA C HCIOJIb30BAHWEM ACCHUCTHBHBIX CPEICTB
o0yyaromemMycst IpeA0CTaBIIsACTCs JOOJHUTEIbHOE BpeMs JUIsl TOATOTOBKH OTBETA.

Oco6ennoctu peamusanun PII/I npu HaJIM4YUM B KOHTHHICHTE 00y4al0IIUXCS ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMHU 3/10POBbSI, UMEIOIINX HAPYIIEHHUs] ONOPHO-IBUIaTeJIbHOI0 annapara

B Huctutyre B pamkax co3gaHusi 6e30apbepHOil 00pa3oBaTelbHOM cpelbl i 0Oydaromuxcs ¢
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbs, UMEIOIINX HApPYLIEHUS OMOPHO-ABUIaTEIbHOIO ammapara,
KOpIlyca, B KOTOPBIX peau3yercss oOpazoBaTelbHas JEATEIbHOCTb, YKOMIUIEKTOBAaHBI HEOOXOJUMBIM
o0opyioBaHUEM JIJIs1 OOJIETYEHUSI JOCTYNa B AyAUTOPUH U 00CTYKUBAIOLINE TOMEIIECHNUS.
Peanuzanus PIT/l MOKeT OCYIIECTBIIATHCS C UCIIOIb30BAHUEM IUCTAHIIMOHHBIX TEXHOIOTHH.
[Ipn npoBeaeHMH npakTUUYeCKUX (1a00OpaTOPHBIX) 3aHATUN 00ecreynBaeTCs BO3MOXHOCTb OCBOEHHUS
IPAaKTUYECKHX HaBBIKOB oOydatoummes ¢ OB3 ¢ ydyeroM ero HMHIMBUAYAJIbHBIX (U3NYECKUX
BO3MO>KHOCTEH.
dopma npoBeIeHHs TPOMEKYTOUHOM aTTecTalluy 10 JTUCIUIUIMHE YCTaHABINBACTCA Ui 00yJaroIuxcs ¢
OB3 c y4eToM WHAMBUAYAJIbHBIX IMCUXO(PU3MUECKHX OCOOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare,
MUCbMEHHO Ha KOMITBIOTEPE, B (hopMe TECTUPOBAHUS U T.I1.).
[Ipu mpoBeneHnH MPOMEXKYTOYHOTO KOHTPOJS OOydaroumiemycs MpH HEOOXOAWMOCTH IMPEAOCTaBIISIETCS
ACCHCTEHT.



