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1. Heap u 3axa4u AUCHUTIITMHBI

Henbro wu3ydeHUs JUCUHUIUIMHBI «XUMUS» (POPMHUPOBAHUE «XUMUYECKON»
IPaMOTHOCTH M NpO(ECCHOHATBHON KYyJIbTYphl, T1OJ KOTOPHIMH MOHUMAETCs
TOTOBHOCTh M  CIIOCOOHOCTh JIMYHOCTH MCHOJB30BaTh B  MPOPECCHOHAIBHON
NEeSATEIbHOCTH MPUOOPETEHHYI0 COBOKYMHOCTh XUMHUYECKHUX 3HAHUW, YMEHHH H
HaBBIKOB, 0€3 KOTOPBIX HEBO3MOKHO IMOHUMAaHHUE U PEIIEHUE MPOoOJIeM COBPEMEHHBIX
TEXHOJIOTMH B 00JIACTH CTPOUTEIILCTBA.

3agayamMu JMCUHUIVIMHBI ABJISIOTCH:

- JOCTMKEHHE MOHMMAHUS XMMHUYECKUX 3aKOHOMEPHOCTEH, HEOOXOAUMBIX IS
OPUEHTHUPOBAHUS B COBPEMEHHBIX MaTepuanax M TEXHOJOTHMYECKHX IIpoleccax U
NIOHUMAaHUS UX BO3ACHCTBUS HA 3€MEJIbHBIE PECYPCHI.

- OBJIAJICHHE METOJaMU OLIEHKH XWUMHKO-TEXHOJIOTMYECKHX I1apaMeTpOB
IIPOLIECCOB, MPOTEKAIOIINX B TEXHOJIOTUHU U B3aUMOJECHCTBUM C OKPYIKAIOIIEN CPENOH;

- popmupoBanue:

- 001IEero ypoBHsI XUMHUYECKUX 3HaHUI, HEOOXOIUMOTO sl Mpo(heCCHOHATBHOM
NEeSATEIbHOCTH, KOTOPBIA BKIIOYAET OCHOBBI COBPEMEHHBIX TEOPUI B 00JIACTH XUMUHU U
CHOCOOBI UX TPUMEHEHUS JJI PEIICHUS] TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4;

- YMEHMS CaMOCTOSATEJIbHO CTaBUTh W pEHIaTh 3aJaud, CBS3aHHBIE C
XMMHUYECKUMHU  MpoOJeMaMM, OpPHUEHTUPOBATBCA B XHMHUYECKOM JIUTEpATYpE,
II0JIb30BaThCSl XMMUUYECKUMHU 0a3aMu IaHHBIX;

- CIIOCOOHOCTh IPUMEHSTh OCHOBHBIE 3aKOHbl XUMUU B cdepe cBoel
npohecCuOHANBHOM e TENbHOCTH;

- 3HAaHUM OCHOBHBIX XMMHUYECKHX AaCHEKTOB BO3JECUCTBUS XMMHYECKUX
COeIMHEHHH Ha 6uochepy, XUMUYECKUX PUCKOB IKCIUTyaTallH 3€MEJIbHBIX PECYPCOB;

- MOTHMBAllUM U CIOCOOHOCTEH Ui CaMOCTOSITEJIBHOTO TOBBIINICHUS YPOBHS
XUMHWUYECKUX 3HAHUM.

2. MecTo I1MCHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOTrpaMMbl

JnciuninmHa OTHOCHTCA K 00s3aTeiabHOM dYactw bioka 1 «/lucummiavHb
(Momymu)». ns uzydeHus: Kypca TpeOyrTCs 3HaHHS MaTEMaTHUKW U €CTECTBEHHO-
HAaYYHBIX JUCLMUIUIMH Kypca CPEIHEN IIKOJIbI.

[IpuoOpeTeHHble 3HAaHHMA B paMKax JaHHOW JAMCIHMIUIMHBI HEOOXOAMMBI B
JaJIbHEMIIEM IIPU U3YYEHUU OUCLMIUIMH «Marepuanosenenue», «dusnka», « PU3uko-
MEXaHUYEeCKHUE CBOMCTBA MaTepUaoB», «NEKTPOTEXHUKA U AJIEKTPOCHAOKEHUEY, a
Tak)Ke B MPAKTUYECKOW paboTe M MPH BHIMIOJHEHUH BBIMTYCKHOW KBATU(DHUKAIIMOHHOM
paboTHI.

3. [lnanupyemMble pe3y/abTaThbl 00y4eHHs N0 JUCHUILIHHE

3.1 [linanupyemble pe3yJIbTATHI O0yUEeHUS MO AUCIHUILINHE
KoMmnerenuus, 3akpenjieHHas 3a nucuumianioin B OXOII:
OIIK-1. CriocobeH pemiath 3aja4u NpoPecCUOHATBHON JIeATeIbHOCTH
MPUMEHSSE METO/bl MOJICIMPOBAHUS, MATEMATUYECKOTO aHAJIM3a,
€CTECTBEHHOHAYYHbIE U OOIIEMHKEHEPHbIE 3HAHUS



HNOIIK-1. Onpenenser xapakTepUCTHUKA XUMHUYECKOrO mMpoliecca (sSBJICHUS),
XapakTEpPHOTO I OOBEKTOB TPO(ECCHOHATBHOW JCATENHHOCTH, HA OCHOBE
TEOPETUUYECKUX U/WIIM DKCIIEPUMEHTATBHBIX UCCIICI0BAHUIN

NHaukaTopbl KOMIETEHIUI, 3aKPeNJIEHHBIX 32 Aucuuiinaoi B OXOII:

NHaukaTopbl KOMIIETEHIUI, 3aKPeNJIEHHBIX 32 Aucuuiiinaoi B OXOII:
HOIIK-1.5. BeisiBnseT u knaccupuuupyeT GU3NIeCKue 1 XUMHUIECKHUE MTPOLIECCHI,
BIIMSIONINE Ha 00BEKT MPO(HECCHOHATEHON NeSTEIbHOCTH

Iloxa3aTenu oueHUBAHUSA HHAUKATOPOB J0CTUKEHUA KOMIIETeHIUI

3HaTh:

31. CoBpeMEHHBIE NPEICTABICHUS O CTPOCHUU U CBOKWCTBAaX aTOMOB, MOJIEKYI,
KOHJIEHCUPOBAHHBIX (a3.

32. OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKUX IIPOLIECCOB.

Ymern:

V1. Ha 06a30BOM ypOBHE HHTEpPIPETUPOBATH CBSI3b CTPYKTYpbl aTOMOB,
MOJIEKYJI, KOHEHCUPOBAHHBIX (a3 C UX CBOMCTBAMH.

HNOIIK-1.7. Onpenensier BO3AEHCTBHE XUMUYECKHUX MPOLECCOB (SBJICHUIN) Ha
OOBEKT yIpaBJICHUS.

3HaTh:

31. Baxnenmme XUMHUYECKHE COECIMHEHUS W NPOLECCHI, HCIIOJIb3yEMBIE B
TEXHOJIOTHIX MTPO(HECCHOHATBHOM NESTEIBHOCTH 110 BEIOPAHHOMY HAIIPaBJICHHUIO.

Ymersb:

V1. Ha 0a30BOM ypOBHE HHTEpPIPETUPOBATH BO3ACHCTBUE XUMHUYECKUX
COCIMHEHUA M  XMMHYECKMX TMpOLECCOB Ha  OOBEKTHl  yOpPABICHHUS B
npodeccruoHanbHoM cdepe.

3.2. TexHoJioruu, odecrneyuBawme popMupoBaHue KOMIETECHIM I
ITpoBeneHne JIEKIMOHHBIX 3aHATHUN; BBIIOJHEHUE JIaOOpAaTOpPHBIX PadoT;
camMocCTOsITeNIbHas paboTa Mo/l PyKOBOACTBOM IIPEIOAABATEIIS.

4. TpynoeMKOCTb TMCHUIIIMHBI M BUAbI Y4eOHOH PadoThI
OYHAA ®OPMA OBYUYEHHUA
Tabnuna la. Pacnpenenenue Tpy10eMKOCTH TUCITUTIIMHBI IO BUAM y4eOHOUM pabOoThI

Bua yueOHoii padoThl 3ayeTHbIE AKaJeMU4YecKUe 4achl
e/IMHU LI

O01mas TPy10€eMKOCTh JUCHMILIUHbBI 4 144
AyauTopHble 3aHATHSA (BCEro) 60
B tom uncre:
Jlexiun 30
[TpaxTrueckue 3ansatus (113) HE IIPEyCMOTPEHBI
JlaGoparopHsie pabotsr (JIP) 30
CamocTtosiTesibHAsE  paGora  o0yvyarommxcst 48+36(3K3)
(Bcero)
B toM unce:
Kypcosas pabora He TpeayCcMOTpeHa
KypcoBoii npoekt HE IPeayCMOTPEH




PacuetHo-rpaduieckue paboThl

HE TPETYCMOTPEHBI

Jpyrre BUabI CaMOCTOSATENBHOM paboThI:
- IOJATOTOBKA K 3aIlUTE Ja0OPaTOPOHBIX padoT

48

Texymuid KOHTPOIb YCIEBAEMOCTH U
MIPOMEKYTOUHAS aTTECTAIHs (3a9€eT)

HE MPeIyCMOTPEH

Tekyumuii KOHTPOJIb YCIIEBAEMOCTHU U
MTPOMEKYTOYHAsI aTTecTanus (IK3aMEH)

36(3K3)

IIpakTHyeckas NOArOTOBKA NMPHU peain3auuu
JMCUMUILIMHBI (BCEro)

0

3AOUYHAA ®OPMA OBYUYEHUA
Ta6nuna 16. Pacnipenenenue Tpy10€eMKOCTH TUCIUIUIMHBI IO BUAaM y4eOHOM paOOThI

Bua yueOHoii padoThl 3aueTHbIE AKaJeMU4YeCKUe Yachl
€/IMHU LI

O0masi Tpy10€MKOCTh IMCUMILINHBI 4 144
AyauTopHble 3aHATHA (BCEro) 10
B tom uncre:
Jlexun 4
[TpaxTrueckue 3ansatus (113) HE IIPEyCMOTPEHBI
Jlaboparopusie padotsl (JIP) 6
CamocTtonTesibHAsE  padoTra  o0yvyarommxcs 125+9(3k3)
(Bcero)

B ToMm uncne:

Kypcosas pabora

He MpeayCcMOTpeHa

KypcoBoii npoekt

HE MPeyCMOTPEH

PacuerHo-rpaduueckue paboTh

HE IIPEeIYCMOTPEHBI

Jlpyrue BUABI CaMOCTOSTEILHOM PabOTHI:
- IOJITOTOBKA K 3aIUTE JJA00PaTOPOHBIX PadoT

125

TeKyH_[I/II‘/'I KOHTPOJIb YCIICBAEMOCTHU U
IIPOMCIKYTOYHAS aTTCCTA NI (3aqu)

HE MPeyCMOTPEH

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U
MPOMEKYTOYHAsl arTecTanus (3K3aMeH)

9(3K3)

I[pakTUyeckasi NOATOTOBKA MPH Peaju3anuu
JMCUHUILIMHBI (BCEro)

0

5. CTpykKTypa H coaepKaHue M CUUIIHHBI
S.1. CTpyKkrypa I CHUIIMHBI

OYHAA ®OPMA OBYUEHUA
Ta6numa 2a. Moiyu AUCIUILIMHBI, TPYJ0EMKOCTh B 4acaxX W BUbI Y4eOHOM pabOThI
No HauveHoBaHme MOy Tpynoémko | Jlex- | IIpaktuu. | Jla0. Cam.
CTh, U 1TU1 3aHSTUS 3aHATHA | paboTa
1 | OcHOBHBIE IOHATHS U ONPEIACICHUS
XUMHHU. XUMHYECKUE CTPYKTYPHI. 7 14 0 16 24+18(»
3aKOHOMEPHOCTH NPOTEKAHUS K3)
XMMHYECKHUX MPOIIECCOB.
2 | XMMHUYECKHE NPOLECCHI: KUCIOTHO-
OCHOBHBIE,  OKHCIIMTEJIbHO-BOCCTA- 7 16 0 14 24+18(»
HOBUTEJIbHBIE, KOMIUIEKOOOpa30Ba- K3)
HUS; XUMHUYECKHE CBOIiCTBa




AJIEMEHTOB MEPUOUYECKON CHCTEMBI
U UX COEeNUHEHNN

Bcero na quctumummay (Kypc) « XUMHUsH 144 30 0 30 48+
36(7Kk3)

3A0OYHA S ®OPMA OBYUYEHUA
Tabnuna 26. Moy TUCHUIUTMHBL, TPYA0EMKOCTb B YacaxX U BUAbI y4€OHOM pabOThI

Tpynoémko | Jlek- [Tpaktuu. | Jlad. Cam.
Ne HaumenoBanue Moyist
CTb, 4 807071 3aHSATHUSA 3aHATHS | paboTa
1 | OcHOBHBIE OHATHS U ONPEICICHUS
XUMHHU. XUMHYECKUE CTPYKTYPHI. 71 ) 0 3 62+4(3k
3aKOHOMEPHOCTU MPOTEKAHUS 3)
XUMHYECKHUX MPOIECCOB.
2 | XUMHYECKHE TMPOIECChl: KUCIOTHO-
OCHOBHBIC,  OKHMCIIHTEIBHO-BOCCTA-
HOBUTEJIbHBIE, KOMIUIEKOOOpa30Ba- 73 ) 0 3 63+5(3k
HUS; XUMHUYECKHE CBOMCTBaA 3)
AJIEMEHTOB MEPUOANYECKON CUCTEMBI
U UX COCTUHEHUN
Bcero Ha qucuuninuny (Kype) «XuMus» 125+
144 4 0 6
9(7k3)

5.2. Coaepxxanue QUCHMIIMHBI

MOAYJIb 1 OCHOBHBIE IIOHATHUA U ONPEAEJIEHUA XUMHUMU.
XUMHNYECKHUE CTPYKTYPbL. 3AKOHOMEPHOCTHU HNPOTEKAHMUSA
XUMHUYECKHUX TPOLHECCOB.

[Ipeamer u 3amaum xumuu. Mecto XUMHM B Py (PyHIaMEHTaIbHBIX HayK.
3HaueHUEe XUMHUM KaK IPOU3BOJIUTENBHON CHJbl oO0miecTBa B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOI'0  MBIIUIEHHWs, B  WU3y4EHUU  INpUpPOABL.  XUMHUYECKOE
IIPOU3BOJCTBO U OXpaHa OKpy:xarouieil cpefpl. OCHOBHBIE IMOHATHS U 3aKOHBI XHUMMH.
OKBUBAJICHT, 3aKOH JKBHBaJIEHTOB. (CoOCTaBHbIE YacTH aroMa. ATOMHOE SIpO.
OCHOBHBIE KOJIMYECTBEHHBIE XapAaKTEPUCTUKHM aToMa: aTOMHas Macca, 3apsji sapa.
KBantoBoMexanuyeckass MoAenp aroma. KopIycKyJSIpHO-BOJTHOBOW — JTYaJIM3M.
BomHoBoe ypaBaenue lllpennHrepa u pe3ynbTaTsl €ro pelieHus s aToMa BOAOpoAa
U BOJOPOJOIOAOOHBIX HOHOB. XapaKTEPUCTHKA COCTOSHHS JJIEKTPOHA B aTOMeE
CUCTEeMOM KBaHTOBBIX uncel. [Ipunnun [laynu u npaBuno Xynaa. @opma rpaHu4HOM
MOBEPXHOCTU AJIEKTPOHHON IUIOTHOCTH HJisl S-, p- U d-opOuTaneil. DHepreTuyecKui
pSil aTOMHBIX OpOUTasei.

Ileproanueckuil 3aKOH U nepuoauyeckas cucrema sieMeHToB [[.M1.Menneneena,
ANEKTPOHHBIE (OPMyJbl aTOMOB M HOHOB. Ilepuogmueckoe H3MEHEHHE CBOWCTB
3JIEMEHTOB (MPOCTHIX BEIIECTB) U UX COEAMHEHUN. DHEPIruu MOHM3AIMH, CPOJICTBO K
JJIEKTPOHY, IEKTPOOTPULIATEIIBHOCTD; 3aKOHOMEPHOCTH U3MEHEHHUS YTUX BEJIIMUUH 10
IpyIIIaM U IEPUOIAM.

THnel XUMHUYECKOM CBS3U: KOBAJICHTHAS M MOHHAs; X cBoiicTBa. OOMEHHBIN M
JIOHOPHO-aKIENTOPHBIA MeXaHU3Mbl 00pa3oBaHus CBsi3U. KBaHTOBOXMMMUECKHE



METOJbl ONUCAHUS XUMHYECKOW CBSI3M: METOJ BAJCHTHBIX CBSI3€M W METOJX
monekysipabix opoutaneit (MO JIKAO). Curma(c)- u nu(n)-cBsazu. [Ipeacrapnenus o
rudpuan3alui aTOMHBIX OpOUTaIeH IPU ONMUCAHUU XMMUYECKOU CBSI3U B MOJIEKYJIax.
DHEPreTUYecKue auarpaMMbl T'OMO- W TE€TEPOSIACPHBIX JABYXAaTOMHBIX MOJIEKYJI M
MOHOB, COCTOSIIMX M3 AaTOMOB JJEMEHTOB BTOporo mnepuoaa. (OCHOBHbIC
XapaKTEePUCTUKU KOBAJICHTHOW CBSI3U: DHEPTUs (PHTAIBIINA) CBS3H, AJIMHA, KPATHOCTb,
BAJICHTHBIA YTOJI, TOJIAPHOCTHb CBA3U. [[MIMOJBHBIA MOMEHT CBSI3U W JUIOJIBHBIM
MOMEHT MOJIEKYJIBI.

ArperatHoe cocrosiHue BemiecTBa. Kpucraminyeckoe U amopdHOE COCTOSHUE.
Kpucramnuueckasd pemerka. XUMHYECKas CBSI3b B KPUCTAUIMYECKUX Teax.
Meraummueckass cBsA3b. MeTauibl, MPOBOJAHUKH, IOJIYIPOBOJHUKUA WU JUIIEKTPUKH.
Hanomarepuasi.

BopoponHast cBsI3b, MEXKMOJIEKYJSIPHbIE B3auMoaeucTBus.  KomriuiekcHbie
COCIMHCHHUSI: HOH-KOMILIEKCO0Opa30BaTellb, TUTAH/IbI, BHYTPECHHSISI M BHEITHSS C(HEpHI,
KOOPJAWHAIIMOHHOE YHCIO. MOHO- W NOJWAEHTaTHblE JuraHipl. HoMmenkiarypa
KOMIUJIEKCHBIX COEIUHECHUH.

Knaccudukanus  KOMIUIEKCHBIX cOequHEeHHM. Jlucconmarusi KOMIUIEKCHBIX
coenHeHnr. KoHCTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO MOHA. [Ipupona xumuyeckou
CBS3U B KOMIUIEKCHBIX cOeqMHEHUX. [[puMEHEeHNEe KOMIUJIEKCHBIX COEUHEHHUN.

['oMOreHHbIE U TeTeporeHHble peakuuu. CKOPOCTh TOMOTE€HHBIX XUMHUYECKUX
peakiuii. PaKkTOphl, BIUSAIONIME HA CKOPOCTh XHUMHYECKOW PEaKIUU. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEaKUMH OT KOHLEHTPALUHUW pearupyrolux BELIECTB, 3aKOH
nericteust Macc. Koncranrta ckopoctu. Kunernueckoe ypaBHeHue. [lopsaok u
MOJIEKYJISIPHOCTh pPEaKIUU. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT TEeMIEpaTyphl.
VYpaBuenue Appenuyca. lIpasuno Baut-I'obda. Dueprus axrtuBammu. XuMUYECKUE
PEaKIHUH B TETEPOrE€HHBIX CUCTEMAX.

Xumunyeckoe paBHoBecue. OOpatumbie U HeoOpaTuMmble peakiuu. KoHcTtanTa
XUMHYECKOTO PAaBHOBECHUS, €€ CBS3b C TEPMOJWHAMUYECKHUMHU XAPAKTCPUCTUKAMHU
cucrteMmbl. Cmenienue paBHoBecus u npuHuun Jle Ilarense - bpayna. Xumuueckoe
PaBHOBECHUE B F€TEPOTr€HHBIX CUCTEMAX.

dazoBoe  paBHoBecue. lIpencraBieHne 0 agumarpamMmMax — COCTOSIHMSL.
Pacripenenenne BemiecTB B TeTepOreHHbIX cuctemax. CopOuusi, ajacopOIMOHHOE
paBHOBecuE. [ eTepOreHHbIe JUCTIEPCHBIE CUCTEMBI.

['oMOreHHbIlI W TeTEpOreHHbI KaTanu3. lloHsATHE 0 MeXaHW3ME TOMOTE€HHOTO
Karanu3a. ABTokaTanu3. KuciaoTHo-ocHOBHOW Karanu3. Katanu3 B OMOIOTHYECKHX
cucreMax, (epMEeHTATHUBHBIN KaTaiau3. I'eTreporeHHbIil kaTtanus. Karamurudaeckue sbl.
NHruOUTOpHl XUMUYECKUX TIPEBPAILICHUN.

[lepciekTUBBI pa3BUTHUS XUMUYECKOM HAYKM U XUMHYECKOW TEXHOJIOTMU Ha
COBPEMEHHOM JTamne. XUMHUKO-IKOJIOTHIECKHE TIPOOIEMBbI B3aMOICHCTBHSI YEIOBEKa
C Okpyxartomei cpenoi. Pacuer TemnoBbIX 3(P(HEKTOB XMMHUYECKHX pEaKIuil B
Pa3IMYHBIX TEXHOJIOTUYECKUX MPOLECCaX.

MOAYJb 2 «XUMHUYECKHE ITPOLHECCHBI: KHCJIOTHO-
OCHOBHBIE, OKHUCJIHUTEJIBHO-BOCCTA-HOBUTEJIBHBIE, KOMII-



JEKCOOBPA3OBAHHUS; XMMHWYECKHE CBOWCTBA DJEMEHTOB
MNEPUOJUYECKON CUCTEMBI U UX COEJIUHEHU»

Onpenenenne u kiaccuukaus pacTBopoB. PacTBopenue kak (HU3UKO-
XUMHUYecKkuil mpouecc. PactBopumocTb. CrnocoObl BBIpaXEHUS KOHILIEHTpALUU
pacTBOpOB. PacTBOpBI 3JIEKTPOJUTOB M  HEINEKTPOJUTOB. BoJHBIE pacTBOpHI
ANeKTpoauTOB. OCOOEHHOCTH BOJBI Kak pacTBOpUTeNs. BoaoponHbIil mokasareinb
cpeasl (pH). MeTonbl onpenenenus BeauunHbl pH.

DJIEKTPOJUTHYECKAs ~ AUCCOLMAlUMs B  BOJOHBIX  pacTBopax. CusbHbIE
(HeaccoMUpoOBaHHBIC) M cadbie (acCOIMUPOBAaHHBIC) 3JIEKTpoJauThl. KoHCTaHTa H
CTEIEHb JUCCOLMAIUU c1aboro aieKTposnTa. bydepHsie pacTBOpHI.

WneanbHble U peaibHbIE PACTBOPHI. AKTUBHOCTh U KOI(P(PUIIMEHT aKTUBHOCTH.
HNonnas cuna pactBopa. ['maponus coneil. YpaBHeHus peakuuil ruaponunsa. CTeneHb
THIIpOJIN3a, KOHCTaHTa Tuaponnsza. Heobpatumeiii runponus. [lponeccsl runponmnsa B
IIPUPOJIE.

HonHble peakunu B pacTBopax. PaBHOBecHe MalopacTBOPUMBIN JJIEKTPOJIAT —
HACBIICHHBIA pacTBOp. lIpou3BeneHuEe pacTBOPUMOCTHU. YCJIOBHUS BBINAJACHUA U
pPacTBOpPEHHUs OCaJIKa.

[IpencraBiieHHE O COBPEMEHHBIX TEOPUSIX KHUCIOT M OCHOBaHWWA. KOHCTaHTBI
KUCJIOTHOCTU H OCHOBHOCTH. [IoHATHME O KuHcnoTax W OcHOBaHuUsAX Jlbrowmca.
Jucconnanusi KOMILUIEKCHBIX COETMHEHU.

Konnounnsle n qucriepcHble CUCTEMBI. JIMCIEPCHOCTh M IUCIIEPCHBIE CUCTEMBI.
Knaccuduxanusa nucnepcueix cuctem. CycreH3un u sMmyibcud. Kiaccuduxarus
KOJUIOMJIHBIX cucteM. l'enu u 30au. Mwuunemibl, ux o00pa3oBaHUE U CTPOCHHUE.
Kputnueckass KoHIEHTpalus MUIEII000pa3oBaHusi. ONTHYECKUE U DIEKTPUUYECKUE
CBOMCTBA KOJUIOMJHBIX CUCTEM. MeETOApl IMOJNy4YEeHHUs W Pa3pyLICHUs KOJUIOWIHBIX
cucreM. Koymongaeie CUCTEMBI B IPUPOJE.

DIIEKTPOXUMHUYECKUE MIPOLECCHL. Onpenenenne uU  KiaccudUKanus
IEKTPOXUMHUYECKUX  MpoueccoB. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIHH.
Baxneimme OKHCIUTENW M BOCCTAHOBUTENH. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIN
noteHunaln. HanpaBineHne npoTeKaHUs OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
DNEeKTpOIHBIN MOTEHIHAI. BOogOpOoaHbIi ANeKTpoa cpaBHEHMs. YpaBHeHue HepHcra.
PaBHOBecHe Ha rpaHuile METALUT-PAcTBOP. VOHCENEKTUBHBIE AJIEKTPOABI U CEHCOPHI.
XWUMUYECKHUE MCTOYHUKH TOKa. ['aJlbBaHWYECKUE DJIEMEHTHl. AKKYMYJISTOPBIL.
ONEKTPOJABIKYIIAA CHId. OIJEKTPOJIU3 KAK OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
MPOIIECC. DIIEKTPOJINU3 C PACTBOPUMBIMHA U HEPACTBOPUMBIMU aHOJIAMHU. XUMHUYECKast U
3IIEKTPOXUMUYECKask KOppo3us MeTauioB. CriocoObl 3alUThl OT KOPPO3UHU.

XuUMUs IIEMEHTOB U X coequHeHnil. OCHOBBI opranndeckoi xumuu. [Ipeamer
oprannueckoil xumuu. Teopust xumudeckoro crpoenuss A.M.bytieposa. M3omepus.
Yrnesopopoasl. ['omosormyeckue  psapl  yraeBogoponoB.  DyHKIIMOHAIbHBIE
IPOU3BOJHBIE YIiIeBOa0poaoB. Kilaccupukanus M HOMEHKIATypa OPraHMYECKHX
coenuHeHuid. HaxoxJieHne opraHnueckux coequHeHuil B mpuponae. Hedtr u ee
nepepadoTka. Bo300HOBIsIEMble ICTOYHUKH OpraHUYecKUX coenuHenui. [Ipeaenbubie
U HENOpENeNbHbIC YIJIEBOAOPOABL: AJKaHbl, aJKEHbl, QJIKUHBL. L[{HKIndeckue
YIJIEBOAOPOABL. ApPOMATHUYECKHE YTIEBOMOPOABI. [ eTepOIMKINYECKUE COECIUHEHUS.
OcHOBHbIE KJIACChI OpraHUYECKUX COEIMHEHU. ["ajioreHnpon3BoIHbIE



yrieBonoponoB. Kucnopoaconepsaiiye MTpPOU3BOJHBIC YTIE€BOJOPOJIOB: CIHPTHI,
(eHOBI, aNIbJIETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHL. A30TCOIEpIKaIE MPOU3BOAHBIC
YIJIEBOJIOPOJIOB: HUTPOCOCIMHEHUS, aMUHBbI. [lollydyeHHe W XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COCJAUHEHUN Opranuyeckue MOJIUMEPHBIE
MaTepualbl.



5.3. JlabopaTopHbIie padoThI
OYHAS ®OPMA OBYUYEHUA
Ta6nuia 3a. JJabopatopHbie pabOTHI U UX TPYJOEMKOCTh

Ne IMopsiakoBbIii HOMeEP MOTYJISI. Tembl 1a00pPaATOPHOT0 NPAKTHKYMA Tpyno-
Ti. esau 1a60paTOPHBIX padoT €MKOCTb, 4
1. | Moaynsb 1 OcHOBHEIE 3aKOHEI XUMHH. Pacuer | 8
Hean: 3HAKOMCTBO c OCHOBHBIE | DKBUBAJICHTOB, SKBUBAJICHTHBIX
MOHATUSMH M ONpEACNICHUSIMU XUMHH. | MACC U SKBUBAJICHTHBIX OOBEMOB
[IpunoOpereHne  HABBHIKOB B pacyeTe | BEIIEeCTB. 3aKOH DKBUBAJICHTOB.
KOHIIEHTpalUid pacTBOpOB, pacuere | CTpoeHHe aTOMOB. XHMHYECKast
TEIJIOBBIX 3ppeKToB  XMMHUYECKUX | cBs3b. [lepuonnyeckuii 3akon J.M.
peakuuii, = KMHETUYECKHMX  mapameTrpoB | MeHeneeBa
IIPOLIECCOB. Xumuueckas TEpMOJAUHAMUKA. | 8
OrnpeneneHne >HTAIBINYN PEAKLIUU
HEUTpaJIU3aLnH.
XyuMHUYecKasi KUHETUKAa U KaTaJu3.
JnHamuyeckoe paBHOBECHE
00paTUMbIX XUMHUYECKHUX PEaKIIHil.
Monyinb 2 KonmuratusHeie CBOICTBA | 2
Henp: 3HAKOMCTBO €  NPOTEKAaHUEM | PAaCTBOPOB 3JIEKTPOJIUTOB u
MIPOLIECCOB B XMMHYECKHX CHCTEMAaxX: | HEJIEKTPOJIUTOB. Onpenenenue
KUCJIOTHO-OCHOBHBIX, OKHCIIUTEIIBHO- | MOJISIPHOM MAacChl PacTBOPEHHOI'O
BOCCTAHOBUTEJIBHBIX, BEILIECTBA METOJOM KPUOCKOIINH
KoMmIuiekcooOpa3oBanus.  [IpuoOperenue | Peakiuu  wonHoro obmena B |4
HaBBIKOB B  COCTABJIEHMHM YPAaBHEHHUH | pacTBOpax 31EKTPOJIUTOB.
peakuui, pacuere OCHOBHBIX NapamerpoB | ['mapomms comel. OKHCIUTEIBLHO-
XUMHYECKHX ITPOLIECCOB BOCCTAHOBUTEJIbHBIE PEAKIINH.
OcHoOBBI ANEKTPOXUMHUH. | 4
DNEeKTPOXUMHUYECKUE  TPOLECCHI.
lNanpBannyeckue JJIEMEHTBHI.
AKKYMYJSTOpBI.
DNEKTPOXUMHUUECKAs KOppO3Hust
METAJUIOB. ODJEKTPOJU3 pPacTBOPOB
coJIer
Xumudeckue cBoiictBa S-, p-, d- | 4
JJIEMEHTOB U 00pa3yemblX HUMHU
COEIMHEHMII. KommniekcHbie
COCIMHEHUSL.
3AOYHAA ®OPMA OBYYEHUMA
Tabnuna 36. JlabopaTopHbie pabOThl U UX TPYIOEMKOCTh
Ne IlopsinkoBbIii HOMep MOAYJIsI. TeMbl 1a00paTOPHOTO NMPAKTUKYMA Tpyno-
M. Lean 1abopaTopHbIX padoT €MKOCTh, 4
1. | Moayns 1 OcHoBHbIE 3aKOHBI Xumuu. Pacuer | 3

Iean: 3HAKOMCTBO C OCHOBHbBIC TTOHITUSIMU
u onpeneneHussMu xumuu. [Iprobperenue

HAaBHIKOB B  pacyuere  KOHILEHTPALUii
pacTBOPOB, pacyere TEIIOBBIX APQEKTOB
XMUMHYECKUX  PEaKIUi, KHHETHYECKHX

[IapaMeTPOB MPOLIECCOB.

SKBHUBAJICHTOB, SKBHUBAJIEHTHBIX
MacC ¥ DKBHBAJICHTHBIX OOBEMOB
BElIECTB. 3aKOH 3KBUBAJIECHTOB.

CrpoeHue aromMoB. XUMHUYECKas
cBs3b. [lepuoanueckunii 3axon JI.1.
Menaeneesa. 3aKOHOMEPHOCTHU
MPOTEKaHUsI XMMHUYECKHUX PEaKIni.




Moy 2 Peakuun woHHoro obmena B |3
Ilens:  3HAKOMCTBO €  NPOTEKaHHEM | pacTBOPax AJIEKTPOJINTOB.
IPOLECCOB B XMMMYECKHUX cucremax: | ['maponus coneil. OKHUCIUTENBHO-
KHCJIOTHO-OCHOBHBIX, OKHUCJIUTEIBHO- | BOCCTAHOBUTENIBHBIE PEAKIIHH.
BOCCTAaHOBUTENbHBIX, KOMILIEKCO00pa3oBa- | OCHOBBI JIEKTPOXUMHH.
HUS. [Tpuobperenue HaBBIKOB B | DJIGKTPOXUMUYECKUE  IPOLIECCHI.
COCTaBJICHUM ypaBHEHUH peakiui, pacuere | ['ampBaHnyeckue 3JIEMEHTBI.
OCHOBHBIX [1apaMeTpoB XUMHUYECKHUX | AKKYMYJIATOPBI. ONEeKTPOXUMHU-
IIPOLIECCOB yecKast KOppO3ust METaJUIOB.
DIEKTPOIN3 PaCTBOPOB COJIEN

5.4. IlpakTHyeckue 3aHATUSA
Y4eOHBIM MJIAHOM MPAKTHYECKUE 3aHATUS HE MTPEAYCMOTPEHBI

6. CamocTosiTesqibHast padoTa 00y4alOIIUXCs M TEKYLIUI KOHTPOJIb yCIIEBAeMOCTH
6.1. Lean camocTosATeILHOI PadoThI

OCHOBHBIMH ~ LIEJIIMM  CAMOCTOSITEJIbHOM  pabOThl  OaKaJlaBpOB  SIBJISIETCS
bopMHpoBaHKE CIOCOOHOCTEN K CAMOCTOSITENIbHOMY MO3HAHUIO U O0YyYEHHUIO, TIOUCKY
auTepaTypbl, 0000meHHI0, OQGOPMIICHUIO UM TPEACTaBICHUIO  IOJYUYEHHBIX
pe3yNbTaTOB, HMX KPUTHUYECKOMY aHAJNW3y, IIOMCKY HOBBIX, palUOHAIBHBIX W
HEOPJIMHAPHBIX PEIICHUN, apryMEHTUPOBAHHOMY OTCTAMBAHUIO CBOUX MPEJIOKEHUIH,
YMEHUM MOATOTOBKH BBICTYIUIEHUN U BEJICHUS TUCKYCCHUH.

6.2. OpraHuzanus U coaep:KaHHe CAMOCTOATENbHOI PadoThI

CamocTosiTenbHast paboTa 3aKII0YaeTCsl B M3YYCHUH OTIEIBHBIX TEM Kypca 1o
3aJIaHUIO TIPENOIaBaTelsd 0 PEKOMEHAYeMON UM YYeOHOM uTepaType, B MMOATOTOBKE
K MPAKTUYECKUM 3aHITUSIM, K TEKYIIEMY KOHTPOJIIO YCHEBA€MOCTH U IMOJTOTOBKE K
3a4ery.

[Tocie BBOAHBIX JIEKIMH, B KOTOPBIX 0003HAYAETCS COJIEPKAHUE NUCIUIIINHBI,
ee npoOjeMaTUKa U TMpaKTHUUecKas 3HAYMMOCTb, CTYJEHTaM BBIJAIOTCS 3a/laHus Ha
npaktuyeckue 3aHATud. CTyAeHTbl BBINONHAIOT 3afaHuss B vacel CPC B TeueHue
CEMECTpPa B COOTBETCTBUU C OCBOCHHMEM YYEOHBIX pa3/ieNoB. 3aluTa BBHIMOJIHEHHBIX
3alaHUN TOPOU3BOJUTCA IOATANIHO B Yachl NPAKTUYECKUX 3aHATHI. OlleHuBaHUE
OCYILECTBIJISIETCA MYyTEM YCTHOTO OIpOca MPOBOJUTCA MO COJAEPKAHUIO U KAUYECTBY
BBITIOJTHEHHOTO 3aJaHUsI.




7. YueOHO-MeTOAUYeCKOe U HHPOPMAIITMOHHOE oOecniedyeHne JUCHUIINHbI

1.

7.1. OcHOBHas JUTEPATYpPAa MO JTUCHUILIAHE
['munka, H.JI. O61ias xumus : y4eOHUK JIJ1s1 BY30B : B COCTaBe yueOHO-
METOJUYECKOro KoMIuiekca : B 2 Tomax. Tom 1/ H.JL. I'nunka; nox penakuei
B.A. TlonkoBa, A.B. babkoga. - 20-e u3n. ; nepepad. u aoi. - Mocksa : FOpaiir,
2022. - 353 c. - (Briciee oopazoBanue) (YMK-VY). - O6pazoBaTenbHas
matdopma FOpaitT. - TekcT : aIeKTpoHHBIN. - PexuM qocTyna: mo moJamnucke. -
Hara obpamenus: 07.07.2022. - ISBN 978-5-9916-9353-0. - ISBN 978-5-9916-
9354-7. - URL: https://urait.ru/bcode/490493 . - (ID=142453-0)
['muaka, H.JI. O6mas Xxumus : y4eOHUK JIJIs BY30B : B COCTaBe yueOHO-
METOIUYECKOro KoMIuiekca : B 2 Tomax. Tom 2 / H.JL. I'munka; mox penakiyei
B.A. Ilonkosa, A.B. babkoga. - 20-e u3n. ; nepepad. u non. - Mocksa : Opaiir,
2022. - 380 c. - (Bricmiee obpazoBanue) (YMK-Y). - O6pa3zoBarensHas
wiatopma FOpaiT. - TekcT : 3MeKTpOHHBIN. - PexuM AocTyma: 1o mozmucKe. -
Hata obpamenus: 07.07.2022. - ISBN 978-5-9916-9670-8. - ISBN 978-5-9916-
9671-5. - URL: https://urait.ru/bcode/490495 . - (ID=142452-0)

. I'munka, H.JI. 3agaun u ynpaxseHus no oouieil XuMuu : yaeOHO-IIPAKTHYECKOE

nocobue : B cocTaBe yueOHO-meToanueckoro komruiekca / H.JI. ['nunka; non
penakmnueit B.A. ITonkoBa, A.B. baGkoga. - 14-¢ uzn. - Mocksa : FOpaiir, 2022.
- 236 c. - (Breiciiee oo6pazoBanue) (YMK-Y). - O6pazoBarenbHas miatdopma
FOpaiit. - TeKcT : 2NeKTpOHHBIN. - PexxuM octymna: mo noanucke. - Jlata
oopamenus: 07.07.2022. - ISBN 978-5-9916-8914-4. - URL:
https://urait.ru/bcode/488747 . - (ID=142454-0)

Jlynuk, B.W. YueOHo-1abopaTopHblii MpakTUKyM 1o Kypcy "Xumusa" / B.U.
Jlynuk, A.E. Co6ones, }0.B. UypcanoB; TBepckoii rocy1apcTBEHHBIIH
TEXHUYECKUN YHUBEPCUTET ; oA peaakuuend B.W. Jlynuka. - 2-e u3n. ; 101m. u
nepepad. - Teps : TBI'TY, 2015. - 132 c. : un. - TekcT : HEMOCPEACTBEHHBIN. -
ISBN 978-5-7995-0803-6 : [0. 1.]. - (ID=111372-75)

Jlyuuk, B.W. YueOHO-1a00paTOpHBINA MPAKTUKYM 110 Kypcy "Xumus" : B
cocTtaBe yueoHo-meToauueckoro komrmiekca / B.W. JIyuuk, A.E. Co6oines, FO.B.
Uypcanos; TBepckoi rocy1apCTBEHHbIN TEXHUUYECKUN YHUBEPCUTET ; O]
penaknueit B.W. Jlynuka. - 2-e uzn. ; qon. u nepepad. - Teeps : TBI'TY, 2015. -
(YMK-II). - Cepgep. - TekcT : anekTpoHHsbIi. - ISBN 978-5-7995-0803-6 : 0-00.
- URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/111210 . -
(ID=111210-1)

Jlynuk, B.1. COOpHHUK KOHTPOJIBHBIX 3a/IaHUI 110 OCHOBHBIM pa3jienam Kypca
xumud : yaeoHoe nocodue / B.W. JIynuk, A.E. Cobone; TBepckoit
roCyJapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET. - 3-€ U3, ; Iepepald. u JIo1. -
Teepp : TBI'TY, 2018. - 179 c. - Tekcr : HenocpeactBeHusii. - ISBN 978-5-
7995-0987-3 : 283 p. 50 k. - (ID=132531-170)

Jlyuuk, B.1. CO0pHUK KOHTPOIBHBIX 3a/IaHUi IO OCHOBHBIM pa3ieiaM Kypca
xumuu : yueoHoe nocodue / B.W. JIynuk, A.E. CobosneB; TBepckoit
roCyapCTBEHHbIA TEXHUUECKUN YHUBEPCUTET. - 3-€ U3/. ; nepepad. u JIo1. -
Teepp : TBI'TY, 2018. - Cepsep. - Teker : anektponssbIid. - [SBN 978-5-7995-




0987-3 : 0-00. - URL.:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/132467 . - (ID=132467-1)

7.2. JlonoJIHUTEJIbHAS JIUTEPATYPA N0 AMCHUILIMHE

. ®ponog, B.B. Xumus : yue6. mocobue /i MaIIMHOCTPOUT.CIICII. BY30B : B
cocTaBe yueOHo-MeToanueckoro komiuiekca / B.B. ®pomnos. - 3-e u3z. ; nomn. u
nepepad. - M. : Beicmias mikomna, 1986. - 543 c. : un. - (YMK-VY). - Tekcr :
HernocpeACTBeHHBIN. - 1 p. 40 k. - (ID=87175-391)

. Bacunbena, 3.I'. JTabopaTopnbie pabOThI 110 OOIIEH 1 HEOPTAHUYECKOW XUMUU :
yue0. nmocoOue ajsi CTYJI€HTOB HEXHM. BY30B : B COCTaBe yueOHO-
MeToaudeckoro komriekca / 3.I. BacunbeBa, A.A. I'panoBckas, A.A.
Taneposa. - 2-e u3n. ; ucnp. - JI. : Xumns, Jleannrp. orn-uue, 1986. - 287 c. :
ui. - (YMK-VY). - Tekct : HenocpeAcTBeHHBIH. - 1 p. - (ID=23089-165)

. Axwmetos, H.C. Obmas u nHeoprannueckast xumus : yueonuk / H.C. AxmeTos. -
12-e u3n. ; crep. - Cankt-IlerepOypr [u ap.] : Jlans, 2021. - OBC Jlansb. - Tekct
: DJIEKTPOHHBIN. - PexxuM ocTyna: rmo noamnucke. - Jlata odpaiieHus:
21.07.2022. - ISBN 978-5-8114-6983-3. - URL:
https://e.lanbook.com/book/153910 . - (ID=105969-0)

. XuMmus : yaeOHUK JJIg BY30B IO TeXH. Hamp. u cretl. / A.A. I'ypoB [u ap.]. -
MockBa : MockoBcKuii roc. TexH. yH-T uM. H.O. baymana, 2004. - 777 c. : uin.,
Tabu. - bubnuorp. : ¢. 756 - 757. - Tekct : HenocpeacTBeHHBIH. - [SBN 5-7038-
2445-1 : 250 p. - (ID=22186-49)

. T'aiimykoBa, H. I'. Xumust B ctpoutenncTBe : yueOHoe nmocodue st By30B / H.
I'. laitmykosa, U. B. [llabanoBa. — 2-e 3., uctp. u n1omn. — Mocksa :
N3natensctBo FOpaiit, 2023. — 256 c. — (Bricuiee obpa3oBanue). — ISBN
978-5-534-05893-2. — Texkcr : anexktponHsblil / OOpa3oBaTenpHas miargopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/515060 (mara oOpameHus:
14.09.2023). - (ID=142902-0)

. Tynukun, E. 1. Xumus B cTpouTenbCTBE : yueOHOe nocoodue /st By30B / E. U.
Tynukun. — 2-e u3g., ucnp. u gon. — Mocksa : U3garensctBo FOpaitt, 2023.
— 180 c. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-04152-1. — Teker :
aneKkTpoHHBIHN // OOpa3zoBatenbHas miatdopma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513587 (mara oopamenus: 14.09.2023). - (ID=142898-0)

7.3. MeTonu4yecKkue MaTepHuaJbl

. YueOHO-MeTOANYECKUN KOMIUIEKC NUCUUILIMHBI 00s13aTenbHoi yactu bioka 1
"Muctumumasl (Moxynu)" "Xwumus". HampaBnenue moArotoBku OakajiaBpoOB
08.03.01 CrpoutensctBo. Hampasnennocts (mpoduis): IlpombinuieHHOEe U
rpakJIaHCKoe CcTpouTenbcTBO. HampasnenHocts (mpodunb):  ['opoackoe
CTPOUTENHCTBO W X03sKcTBO. HampaBneHHOCTh (TIpowiib): ApXUTEKTYpHO-
KOHCTPYKTUBHOE NpOeKTHpoBaHue 3aaHuil. HanpasienHocts (mpoduiib):
ABTOMOOWIIbHBIE JIOPOTM W a’pojpombl. HampasieHHOCTh  (IIpoQuiib):
IIpon3BOACTBO  CTPOUTENBHBIX MATEPUAIOB, H3AEIMA U  KOHCTPYKLUH.
Hanpasnenne mnoaroroBku 21.03.02  3emieyCcTpoMCTBO M KaJacTphl.



Hanpasnennocts (mpoduns): Kamactp neasmxumoctu : @I'OC 3++ / Kad.
Xumus ¥ TexHosorus noaumepos ; coct. B.W. Jlynuk. - TBeps, 2022. - (YMK).
- Tekct : AIEKTPOHHBIN. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112934 . - (ID=112934-1)

2. PeiftuHr-mnan aucuuiuiiebl "Xumusa" HampaBieHUE NOATOTOBKM OakajlaBpoOB -
21.03.02 3emneyctpoiicTBo u kagactpsl. Kype 1, cemectp 1 : B coctaBe yueOHO-
MeToanYecKoro komiuiekca / TBepcko roc. TexH. yH-T, Kad. Xumuu ; cocr.
B.M. Jlynuk. - Teeps : TBI'TY, 2016. - (YMK-ILI). - CepBep. - Tekcr :
AJIEKTPOHHBIH. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112911 . - (ID=112911-1)

3. Bompocs! k 5k3aMeHy mo AuCIUIUHE "XuMusa" i 6akaiaBpoB HANpPaBICHUMA
noarotroBku 08.03.01 CtpourenbcTBo, 21.03.02 3eMueycTpoiiCTBO U KaAacTpHl :
B COCTaBe Y4eOHO-METOAMUECKOro KomIuiekca / TBepckoii roc. TexH. yH-T, Kad.
Xumuu ; coct. B.M. Jlynuk. - TBeps, 2016. - (YMK-IIM). - Cepsep. - Tekcr :
AIEKTPOHHBIM. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112908 . - (ID=112908-1)

4. YueOHO-1abopaTOpHBIA MpPaKTUKyM Mo Kypcy "Xumus": B cocraBe y4eOHO-
Metoauyeckoro komiuiekca / E.H. ABroHomoBa [u np.]; TBepckoii roc. TexH.
yH-T ; ox pena. B.W. JIynuka. - 1-e uza. - Teeps : TBI'TY, 2009. - (YMK-Y). -
CepBep. - Tekct : nsnekrponHwii. - ISBN 978-5-7995-0501-1 : 0-00. -
(ID=81108-1)

5. Y4ebHO-1a00paTOpHBIA MPAaKTUKYM MO Kypcy "Xumus": B cocTaBe ydeOHO-
meroanueckoro komiuiekca / E.H. ABronomosa [u nip.]; mox pen. B.W. Jlymuka ;
TBepckoii Troc. TexH. yH-T. - 1-e u3a. - Teepp : TBI'TY, 2009. - 111 c. : un. -
(YMK-II). - Tekcr : HenocpeactBeHHbId. - [ISBN 978-5-7995-0501-1 : 78 p. 20
K. - (ID=80340-73)

6. Jlyuuk, B.1. COOpHUK KOHTPOJIbHBIX 3aJaHHil IO OCHOBHBIM pa3jeiiaM Kypca
XUMHH : yue0. mocoOue : B coctaBe yueOHO-MeToauuyeckoro komriekca / B.M.
Jlymuk, A.E. Co0oneB; TBepckoii roc. TeXH. YH-T. - 2-€ U3Jl. ; nepepad. u JOI. -
Teepp : TBI'TY, 2010. - 116 c. - (YMK-Y). - Cepsep. - Tekct
HEMOCPEACTBEHHBIN. - TekcT : anekTpoHHbId. - [SBN 978-5-7995-0498-4 : 80 p.
10 k. - (ID=82377-112)

7. Jlynuk, B.M1. COOpHUK KOHTPOJIbHBIX 3aJIaHMI 10 OCHOBHBIM pasjeiiaM Kypca
XUMHH : yue0. mocobue : B cocTaBe yuyeOHO-MeToanueckoro komruiekca / B.U.
JIlymuk, A.E. CoGoneB; TBepckoit roc. TexH. yH-T . - TBepb : TBI'TY, 2001. -
103 c. - Tekcr : HenocpenactBeHHslil. - ISBN 5-7995-0174-8 : 19 p. 80 k. -
(ID=7479-15)

7.4. IllporpammMHoe obecriedeHue Mo M CIUIIHHE
Omneparnonnast  cuctema Microsoft Windows: mumensun  Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: nunensus Ne
41902814.



7.5. Cnenuajau3upoBaHHble 0a3bl JaHHBIX, CIPABOYHbIE CHCTEMBbI, 3JI€KTPOHHO-
0nOIHOTEeYHbIE CHCTEMbI, MPpo(eccuoHabHbIe MOPTAJbl B UHTepHET
ObC u nmuuen3nonnsie pecypesl TBI'TY pasmenieHsr:
Pecypcsi:https:/lib.tstu.tver.ru/header/obr-res
OKTBI'TVY:https://elib.tstu.tver.ru/MegaPro/Web
OBbC "Jlanp":https://e.lanbook.com/
OBC "YHuBepcutTerckas 6ubnmoreka onaiu":https://www.biblioclub.ru/
OBC «IPRBooks»:https://www.iprbookshop.ru/
DnekTpoHHas obpazoBarenbHas miargopma "FOpait" (O6C
«Opaiit»):https://urait.ru/
Hayunast snexkrponnas 6unbnuorexa eLIBRARY :https://elibrary.ru/

8. Nudopmanuonnas cucrema "TEXHOPMATUB". Koudurypamus "MAKCUMYM"
: ceTeBas Bepcus (roJJoBoe OOHOBIICHKE): [HOPMATUBHO-TEXHUYECKHIE, HOPMATUBHO-
npasoBsle U pykoBoasmue qokymeHTsl (I'OCTe1, P, CHullsl u ap.]. duck 1,2,3.4.
- M. :Texnopmarus, 2014. - ({lokymeHntauus s npodeccuonanon). - CD. - Teker :
3JeKTpOHHBIN. - 119600 p. — (105501-1)

9. baza gaHHBIX y4eOHO-METOANYECKUX
koMmIuiekcoB: https://lib.tstu.tver.ru/header/umk.html
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YMK pasmemien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112934

8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne TN CIUTIIHHbI

[Ipyu M3ydyeHUU ITUCIUIUIUHBI «XHUMUS» UCIOIB3YIOTCS COBPEMEHHBIE CpPEJICTBA
oOy4yeHHs, BO3MOXXHA JIEMOHCTpAIUs JICKIIMOHHOTO MaTepuajga ¢ IOMOIIbIO
MPOCKTOpa. AyIUTOPHUS Il TPOBEACHUS JICKIMOHHBIX 3aHSATHM, Ja00OpaTOpuu IS
MpOBEJEHUST  JIaOOPATOPHOTO  MPAKTHUKyMa, MPOBEACHUS  3allUT  OCHAIICHBI
COBPEMEHHBIM JIA0OPAaTOPHBIM 000PYAOBaHHEM U OMUCHON TEXHUKOH, HEOOXOIMMBIM
NporpaMMHBIM ~ OO€CE€YeHUEM,  DJICKTPOHHBIMH  YYE€OHBIMHU  IMOCOOMSIMH U
3aKOHOAATEILHO-TIPABOBON MOUCKOBON CHCTEMOM, MUMEIOIIUNA BBIXOJ B TJI00AJIbHYIO
CETbh.

9. OueHoYHbIE cpeacTBa AJIsl MPOBeJIeHUs] MPOMEKYTOYHOM aTTeCTAlUH

9.1. OleHOYHBIE CPEACTBA JJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUMN B
¢popme 3x3amena

1. Dk3amMeHalMOHHBIA OWJIET COOTBETCTBYET (oOpMe, YTBEPKICHHOU
[Tonoxxennem o pabouyux MporpamMmax JAUCHUILIINH, COOTBETCTBYIOIIUX (efepalbHbIM
rOCyJapCTBEHHBIM 00Pa30BATEIBHBIM CTAHIAPTAM BBICIIETO OOpa30BaHUSA C YYETOM
mpoecCHOHANBHBIX CTaHAApTOB. THUMOBOWM o0Opa3er] HSK3aMEHAIMOHHOTO OwiieTa
npusezeH B [Ipunoxenunn. OOyyaroniemycst Ja€Tcsi MpaBo BbIOOpa 3aaHUI U3 YHUCIIA,
CoJepKallluXcsd B Oujiere, MpPUHMMAsT BO BHHUMAaHHUE OIICHKY, Ha KOTOPYIO OH
MIpETEHTyET.

Uucno nsk3aMeHalmoHHbIX OwinetoB — 20. Yuciao BompocoB (3aaHuii) B
sK3amMeHalMoHHoM Omiere — 3 (1 Bompoc A KaTeropuu «3HaThb» U 2 BOMpoca s
KaTETOPUU «YMETHY).



[IpomomxuTENbHOCTD dK3aMeHa — 60 MUHYT.

2. Hlkana oneHUBaHUS MPOMEKYTOUHOW aTTecTauu B (opme HSK3amMeHa —
«OTIIMYHOY», «XOPOLIO», «YIOBIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBLHO.

3. Kputepuu o11eHKH 3a IK3aMEH:

JUISl KATETOPUU «3HATH»:
BbINIE 0a30BOoro —2; 0as3oBbld — 1; HumKe 6a3zoBoro — 0;

KPUTEPUU OLICHKU U €€ 3HAaUCHUE ISl KATETOPUU «YMETh»:
oTrcyTcTBUE yMeHus — 0 6ain;  Hajmuuue yMeHus — 2 Gana.
«OTJIMYHOY» - IIPU CyMMe 0asuioB 5 wiu 6;
«XOPOIIOY» - PU CyMMe 0aIIoB 4;
«YZIOBJICTBOPUTEIHHOY - IPU CyMMe OaIIoB 3;
«HEYJIOBJIETBOPUTEIHHOY - ipu cymme OaioB 0, 1 wnu 2.

4. Bupa sK3aMe€Ha — NUCBMEHHBIM 3K3aMEH, BKJIIOYAIOIIWN pEIICHUE 3a7ay C
WCIOJIb30BAHUEM CITPABOYHOI0 MAaTEPHUAIa U HEIPOrPaMMHUPYEMOTO KAIbKYJIATOPA.

5. basa 3aj1aHuii, npeabsBigeMas 00y4YarKUMCs Ha SK3aMEHe:

l. EnvHuna KoJiM4yecTBa BELIECTBA. 3aKOH DJKBUBAJIEHTOB. MonsipHas U
SKBUBAJICHTHAs! MACCHI.

2. 3akonsl ABorazpo u Knaneiipona-Menneneesa. OnpeneneHue MOISPHBIX U
SKBUBAJICHTHBIX MAaCC.

3. Cnektp Bonopona. Kputuka monenu aroma Bogopoaa H. bopa.

4. KopnyCKyJsipHO-BOJIHOBAsI IBOMCTBEHHOCTh JJIEKTpOHA. YpaBHeHue Jlyu ne
bpoiins.

5. CoBpeMeHHbBIE MPECTABICHUSI O CTpOeHUU aToma. Y paBHeHue [llpenunrepa.

OuU3NUECKUl CMBICI BOJIHOBOM PYHKIIMH Y.

6. AToOMHas 3JIeKTpOHHAst opouTaib. Tumnsl opoutanei.

7. CocTtostHuE ANeKTpOHOB B aroMe. KBaHToBbIe uucna n, I, m;, mg. Yto oHun
xapakTepusytor? Kakue 3HaueHus: NpUHUMAIOT?

8. IlpuHuumel mnoBeneHMsS JIIEKTPOHOB B aroMme. IlocienoBarenbHOCTB
3ar0JIHCHHS DJICKTPOHAMHU aTOMHBIX opOuTainei. @opmya Cubopra.

9. 3akoH Mo3nu u coBpeMeHHass (GOpPMYJIHMPOBKA NEPUOAMUYECKOrO 3aKOHA
Menneneesa. [IpyuriHa NEpUOAMYHOCTH CBOMCTB 3JIEMEHTOB.

10. CtpyKkTypa nepuogu4eckon CUCTEMBI JIEMEHTOB MeHeneena.

11. U3menenue pagnyca aTOMOB U OTHOCUTEINBHOM JJIEKTPOOTPULATEILHOCTH
AJIEMEHTOB B IEPUOIAX U IPYIIIAX CUCTEMBI.

12. MonHas XxuMHu4ueckasi CBA3b: yCIOBUS 00pa30BaHUsl SHEPTUS NMPUTSKEHUS U
OTTAJIKUBAHMS, CBOMCTBA CBA3U.

13. KoBasienTHast xumuyeckasi cBa3b. CyIIHOCTh METOJIOB BAJICHTHBIX CBA3EH U
MOJIEKYJIIPHBIX OpOUTaseH.

14. CBoiicTBa KOBaJE€HTHOM CBSI3U: HAIPABIEHHOCTh, MOJSIPHOCTh, IPOYHOCTb.
['ubpunu3aiyst aTOMHBIX OpOUTAIICH.

15. Merannuueckass XUMUYECKasi CBSI3b. MeEKMOJIEKYISIPHOE B3aUMOJICHCTBUE.
BonoponHas cBs3b.

16. IlepBblii 3aKOH TEepMOAMHAMHUKUA. BHYTpPEHHSISI SHEpPrus W SHTAIBIUS
TEPMOJUHAMHUYECKON CUCTEMBI.

17. TernoBoi 3¢ ekt xumMuueckoil peakuuu. 3akoH ['ecca.



18. Bropoli 3aKOH TEPMOAMHAMUKHU. DHTPOIHs CUCTEeMBI. VI3MeHeHue sHeprun
['u66ca (AG) npu caMOnpPOU3BOJIBHBIX MPOIIECCaX.

19. Ckopoctb xumMuueckor peakiun. OCHOBHOM MOCTYJIaT KUHETUKH.

20. KoncranTa ckopocTu. DHeprus akTuBanuu. Pons karanuszaropa.

21. PaBHOBecue 0OpaTUMBIX peakiuil. 3akoH AecTByromux mMacc. [lpunuun Jle
[[Tatenbe cMenIeHns TMHAMUYECKOTO PABHOBECHS.

22. JlucnepcHbie cuctemsl. 30iau. CtpoeHue muues. I'enu.

23. PactBopbl. 3aKkOHOMEpPHOCTH pacTBOopeHusi. luarpamma "P-T" 1jist BOJBI.

24. 3akonbl Paynsa. Ocmoc, 3akon Baut [N'oddda.

25. Muccouuanus 37eKTpoiuToB. Teopust Appenuyca. CBsi3b MEXAY CTEIEHBIO
JIMCCOIUAINH 0, 1 N30TOHUYECKUM KOI(PHUITUECHTOM i.

26. PaBHOBecus nuccoruaiyu. 3akoH pazoasienust OCTBab/a.

27. CunbHbIE 3JIEKTPONMTHL. AKTUBHOCTH 3JeKTposinta. IloHsATHE O TeopHsx
KHUCJIOT U OCHOBAHUM.

28. Huccounanust Boawl (K,,). Bomoponueiii nokazarens (pH). IIpousBenenue
pactBopumoctu (IIP).

29. Uounnble peakiuu. [loustue o 6ydepHbix pactBopax. ['uaponus comnei.

30. Xumuyeckas CBsi3b B KOMIUIEKCHBIX COEIMHEHUSIX.

31. [Juccoumanusi KOMIUIEKCHBIX coenuHeHud. KoHCTaHTa HECTOMKOCTH.
Peakunu ¢ yyacTieM KOMILUIEKCHBIX COEIUHEHUA.

32. BausiHMe cpeabl HAa XapaKTep OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu
(OBP). HanpaBnenue camonpousBosibHoit OBP.

33. DnexTpomaHbli TOTeHIMaN W (akTopbl Ha Hero Biustonme. Ckadyox
noTeHImana. ¥Ypasaenue HepHera.

34. Bonoponnbiii 3nektpo. CTaHmapTHbIE SJEKTPOJAHBIE MOTEHUHUANbI. Psij
CTaHJAPTHBIX MOTEHIINAIOB U BBIBOABI U3 HETO.

35. IIpomecchl, npoTeKaroline B paboTarIIEM METHO-IIMHKOBOM 3JIEMEHTE.

36. Crangaptraas 3J1C snementa. Ee cBs3b ¢ aHeprueii [ m66ca nporiecca.

37. MapranueBO-1ITMHKOBBIN 3JIEMEHT.

38. Peakuuu, npoTekaromue npu padoTe CBUHIOBOIO aKKyMYJISITOpa.

39. Dnekrponns. [locnenoBarenbHOCTh pa3psaaa HOHOB.

40. 3akonbsl Papajes. KoapdunneHT BbIxoa mo Toxy.

41. DnexTpoXuMHUYECKast KOPPO3US METAJIJIOB U €€ PAa3HOBUIHOCTH.

42. 3amura MeETaAIOB OT KoOppo3uu. KarogHoe W aHOJHOE 3allUTHBIC
MeTaJlIIn4ecKue MOKpbITUs. OCOOEHHOCTH MX 3aLIUTHOTO JEHCTBUSL.

43. CgoiicTBa §-2JIEMEHTOB W uX coeauHeHui. Illemoynbie MeTasuIbI.
Amdoreprocts Oepwinus. Kanbnuii, Maramii u #MX BaKHEHIIME COEIUHEHMUS.
Marue3nansHbii nemeHt. M3sects. ['urc.

44. p-Onementel Il rpynmbel. ATIOMHHHA M €ro coeauHeHus. ['uapokcun
ATFOMUHUSA, aM(POTEPHOCTh CBOWCTB. AJTFOMUHATBHI.

45. p-Onementsl 1V rpynnsl.  Yraepon u kpeMHuid. KapOOHaThl U CHIIMKATHI.
CBoOIICTBA U IPUMEHEHUE.

46. [Tony4yeHne NOPTIIAHILIEMEHTA U MIPOLIECCHI TBEPACHMS OE€TOHA.

47. CpoiictBa p-anemenToB V-VII rpynn. Baxuelmune coeauHeHus a3ora,
CEpBL, XJI0pa.



48. BnusiHue BOJOPOIHBIX CBSI3€M HAa CBOMCTBA BOJbI. B3auMonencTBue BOJbI C
MIPOCTBIMH BEILIECTBAMU U OKCUJAMM.

49. KecTtkocTb BOJbI U €€ ycTpaHeHue. MoHHbIM 0OMeH.

50. d-Meraymer III-VII rpynn. HM3meHeHue BaxkHEHMIIMX CBOWMCTB. CBs3b
KHCJIOTHO-OCHOBHBIX CBOMCTB CO CTEIIEHBIO OKUCIEHUS METAILIA.

51. d-Metayuet VIIL, I u II rpynn. CBOMCTBA BaXKHEUIITUX COSUHEHUM.

52. llosyyeHue OpraHMYECKUX NOJHUMEPHBIX coeAuHeHul. [lmacTMaccel, ux
CBOMCTBA U NPHUMEHEHHUE.

[Tonb30BaHuE Pa3IMYHBIMU TEXHUYECKMMM yCTpoilcTBamu, kpome OBM
KOMITBIOTEPHOTO KJIacCa M TMPOTPAMMHBIM 00€CTeUeHHEeM, HEOOXOIUMBIM st
pEILIeHUs] TOCTaBJIIEHHBIX 3aJa4, He nomyckaercs. lIpu kenanum cryaeHTa NMOKUHYTH
npenenbl ayJIuTOpUM BO BpEeMs JK3aMeHa OHK3aMEHAIMOHHBIM OWJIET Tocie ero
BO3BpaLICHUS 3aMEHSIETCS.

[IpenomaBaresnb HMMEET NPABO IIOCIE NPOBEPKHM NUCHbMEHHBIX OTBETOB Ha
DK3aMEHAI[MOHHBIE BOIIPOCHI M PEIICHHBIX HA KOMIIBIOTEPE 3a7a4 3a/1aBaTh CTYJICHTY B
YCTHOM (popMe€ YTOUHSIOIIME BOMPOCHI B paMKaxX COAEP)KaHUS 3K3aMEHAIIMOHHOIO
ousiera, BBIIAHHOTO CTYACHTY.

HMHble HOpPMBI, pETIAMEHTUPYIOIIME MPOLEAYypPY NPOBEAECHUA DK3aMEHa,
npeacTaBiieHbl B [10710KEHNU 0 TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXKYTOYHOMN
aTTECTallUM CTYJICHTOB.

9.2. OnleHOYHBbIE CPEACTBA JJIA NPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUM B
¢opme 3auera
Y4eOHbIM IIJIaHOM 3a4eT M0 JUCHUIUIMHE HE TIPETyCMOTPEH.

9.3. OnleHOYHbIE CPEICTBA /IJIS IPOBeAeHHS MPOMEKYTOUHOI aTTecTaluu B
(hopMe KypCcOBOIo NMPOEKTAa UM KYPCOBOil padoThI

Y4eOHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

10. MeToauyeckue peKOMeHIAIUN 110 OPTraHU3ANMU U3YUeHU s JUCITUTITIHHBI

CryaeHThl Tiepe Ha4yaJioM WM3Y4YeHUsS AUCITUIUITMHBI 03HAKOMJICHBI C CHCTEMaMHU
KPEIUTHBIX €AMHUI] M 0aJUThbHO-PEHTUHTOBON OIICHKH.

CTyneHThl, WU3ydYalIllue IUCHUIUIMHY, OOECIICYUBAIOTCS JJICKTPOHHBIMH
U3AHUSIMU WU JIOCTYIIOM K HHUM, YYeOHO-METOJWYECKUM KOMIUIEKCOM II0
TUCIUIUIAHE, BKJIIOYAas METOAMYECKHE YKa3aHWsS K BBIMOJHEHUIO J1a00paTOPHBIX
paboT, BCeX BUIOB CAMOCTOSITEILHON paOOTHI.

B yueOHbIii mporecc peKOMEHAYeTCs BHEIpPEHHE CyObeKT-CyObheKTHOM
MEeJaroru4ecko TeXHOJIOTHH, TIPU KOTOPOW B PACIHCAHUHM KaXJIOTO MPErojiaBaTens
OTIpeJIeISIETCSl BpeMsI KOHCYJIbTAIMK CTYJACHTOB IO 3aKPETUICHHOMY 32 HUM MOJYJIIO
JUCITUTUTIHBI.

11. BHeceHue u3MeHeHUI U JONOJHEHUI B pad04y0 NporpaMmy I CHUNINHBI
[IpoTrokonamu 3acenanuii Kageapbl €KeroAHO OOHOBIISIETCS COCPKAHUE
pabounx MporpaMm AUCIUIUINH, IO YTBepkaeHHOU «[lomoxxenueM o padbounx
nporpaMmax JTUCHUILUIHHY GopMme.



Hpuiaoxenue
MHWHOBPHAYKHU POCCHUN
denepanbHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTeIbHOE
yUpexJACHHUE BBICILIET0 00pa30BaHUs

«TBepckoii rocy1apcTBeHHbINH TEXHHYECKH YHUBEPCHUTET»
(TBI'TY)

Hanpasnenue noaroroBku 6akanaBpoB — 21.03.02 3emiieycTpoiCTBO U KaJacTpBhI.
Hamnpanennocts (nmpoduiis) nporpammel — Kagactp HeABUKUMOCTH.

Kadenpa XvMun u TeXHOIOTUH TTOJTHUMEPOB

JlncuuruimHa « X uMus»

Cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Bonipoc nnst mposepku ypoBHs «3HATDH» — 0 unu 1 unu 2 Ganna:
EnnHuna xkonuuyecTsa BellecTBa. 3aKOH HYKBUBAJICHTOB.
MonsipHast Macca SKBUBAJIEHTA KUCIIOThI, OCHOBaHUsI, COJIH.

2. 3apanue nns npoepku ypoBHS «YMETby - 0 unu 2 6anna:
JlaTth kpaTKyto (pOpMYyIUPOBKY U XapaKTEPUCTUKY MEPBOTO 3aKOHA TEPMOJAMHAMUKH,
MOHSATUSIM BHYTPEHHSSI SHEPTUS U SHTAIBIUS TEPMOAUHAMUUECKON CUCTEMBI.

3. 3apganue nus npoepku ypoBHS «YMETD» - 0 unu 2 6anna:

Paccuntate uyemy paBHbl HcxonHas KoHueHTpauus NO, U paBHOBECHas
3

koHteHTparus O, (B MOJIB/IM”), €CITH PABHOBECHE B CHCTEME

2NO, <> 2NO + O,ycTaHOBHWJIOCH IIPU CICAYIOIIUX KOHIIEHTPALUIX:
[NO,] = 0,006 mons/nm’; [NO] = 0,024 mous/mm’?

Kpurepun uToroBoii oneHK# 3a IK3aMeH:

COTIUYHO» - TIPU CyMMe OaIJIOB 5 niu 6;

«XOpOIIIOY - PU CyMMe 0aIlioB 4;
«YIIOBJIETBOPUTETHLHOY - IPH CyMMe 0aiioB 3;
«HEYJOBIIETBOPUTENBHO» - Tipu cymme Oamos 0, 1 wnu 2.

CocraButens: 3aBenytomuid kadenpoit XTII 1.x.H. B.N. JIynuk



