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1. leap 1 3a7aun TUCHUILJINHBI

Henabro u3ydeHus: TUCHUTIITUHBI «XUMUSD» (HOPMHUPOBAHUE «XUMUUYECKON)
rPaMOTHOCTH H NPO(PECCHOHATBLHON KYyJIbTYpPbI, MOJ KOTOPHIMH MOHUMAETCS
FOTOBHOCTh W CIIOCOOHOCTH JIMYHOCTH MCIOJIb30BaTh B MPOGEeCCHOHAIBHOM
JEATEeIbHOCTH MPUOOPETEHHYIO COBOKYIMHOCTh XMMHUUYECKUX 3HAHUH, YMEHUU U
HaBBIKOB, 0€3 KOTOpPHIX HEBO3MOXXHO TMOHUMAHHUE U peuieHue mnpodiaemM
COBPEMEHHBIX TEXHOJIOTUH B 00JIACTH CTPOUTEIIHCTBRA.

3amayaMu QM CHUIUIMHBI ABJIAOTCS:

- JOCTHKEHUE TOHUMAaHUSI XUMUUYECKUX 3aKOHOMEPHOCTEH, HEOOXOAUMBIX
JUISl ODUEHTUPOBAHUS B COBPEMEHHBIX MAaTepHUaJIaX U TEXHOJIOTHYECKUX Ipolieccax
Y IOHUMAHUS UX BO3JIECUCTBUS HA 3€MEJIbHBIE PECYPCHI.

- OBJIAJICHUE METOJAMHU OLIEHKH XHUMHKO-TEXHOJOTMYECKUX IapaMeTpOB
IIPOLIECCOB, MPOTEKAKIINX B TEXHOJOIMW W B3aUMOACHCTBUU C OKPYKarOLIEH
Cpelou;

- popMupoBaHue:

- o0mero ypoBHS  XUMUYECKMX  3HAaHWUH, HEOOXOAMMOTO  JUIs
po(eCcCHOHANBLHON NIeITeTHOCTH, KOTOPBI BKJIFOYAET OCHOBBI COBPEMEHHBIX
Teopuidi B OOJACTM XUMHUHM M CIOCOOBI WX TIPUMEHEHHS Uil PEHICHUS
TEOPETUYECKUX U MPAKTUYECKUX 33134,

- YMEHHUS CaMOCTOSATEIbHO CTaBUTh M pellaTh 3aJayd, CBSI3aHHBIE C
XUMHUYECKUMH MpoOJIeMaMH, OpPUEHTHPOBATHCS B XUMHUYECKOW JIUTEpaType,
MOJIb30BAThCSI XUMUUECKUMU 0a3aMu JaHHBIX;

- CIOCOOHOCTh MPHUMEHSATH OCHOBHBIE 3aKOHBI XMMHUU B cdepe cBoei
npodeccruoHanbHOM 1eITeNbHOCTH;

- 3HAHUN OCHOBHBIX XUMHYECKUX aCIEKTOB BO3JCHUCTBUS XHWMHYECKHUX
COCMHEHHM Ha Ouocdepy, XUMHUECKHMX PHUCKOB OHKCIUTyaTallMd 3eMEIbHBIX
pecypcos;

- MOTHBAIIMU U CIIOCOOHOCTEH JUISI CAMOCTOSATEIBLHOTO MOBBIIMICHHS] YPOBHS
XAMUYECKUX 3HAHUM.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMBbl

JluciumimHa OTHOCHTCS K o0s3aTenbHOM dacTh bnoka 1 «/lucHmmanHbBL
(Momymm)». st u3ydeHus: Kypca TpeOyroTCsl 3HaHUsI MaTEMAaTUKH M €CTECTBEHHO-
HAYYHBIX JUCLIMIUINH Kypca CPEIHEN LIKOJIBI.

[IpuoOpeTeHHbIe 3HAHMS B pamMKaxX JAaHHOW JUCHUIUIMHBI HEOOXOJIUMBI B
JAJIBbHEUIIEM TIPU H3YYCHUM JIUCUUIUIMH «MarepuanoBeneHue», «Dusnkay,
«DU3MKO-MEXaHUUECKUE  CBOMCTBA  MaT€pUAIOBY»,  «DJIEKTPOTEXHUKA U
AIIEKTPOCHAOKEHHE», a TaKkKe B MPAKTUYECKOW paboTe W MpHU BHINOJTHEHUU
BBINTYCKHOM KBaU()UKAITMOHHON PabOTHI.

3. HJIaHpreMLIe pe3yabTaThl oﬁyqunﬂ o AMCIOMIIJINHE

3.1 Ilnanupyembie pe3yJabTaThbl 00yUeHHS 1O IUCIUILIHHE
Komnerenuus, 3akpensiennas 3a nucuumiannon 8 OXOII:



OIIK-1. CnocoGen pemaTs 3a1a4u NpodecCHOHATBHON AesITEIbHOCTH Ha
OCHOBE UCTIOJIb30BAaHUS TEOPETUUECKUX U MPAKTUIECKIX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAyK, a TAK)Ke MaTEeMaTHYECKOro anmnapara.

HNOIIK-1. OnpeaensieT xapaKTepUCTUKA XUMUYECKOTO Tpoliecca (SBJICHHUS),
XapaKTepHOro g OOBEKTOB MNPO(PECCHOHANBHON EATEeTbHOCTH, Ha OCHOBE
TEOPETUYECKUX W/UITU IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN

HNHaukaTopbl KOMIIETEHUMH, 3aKPEIUVIEHHBbIX 32 [JTUCHUIVIMHOM B
OXOII:

HNOIIK-1.2. Omnpenenser XapakTEPUCTUKHM  XUMHUYECKOTO  Ipouecca
(sIBNIEHUS), XapaKTEPHOro MJisi OOBEKTOB MPO(ECCHOHATBHON AESATEIbHOCTH, Ha
OCHOBE TEOPETUUYECKUX U/WIIH IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUIA.

Iloka3aTein olleHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUI

3HaTh:

31. CoBpeMeHHbIE TMpPEACTaBICHUS O CTPOCHUM M CBONCTBax aTOMOB,
MOJIEKYJI, KOHACHCUPOBAHHBIX (a3.

32. OCHOBHbIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

33. Baxueiiline XUMUYECKUE COEAUHEHHUSI U MPOLECCHI, UCIOIb3YEMbIE B
TEXHOJIOTUAX MPOPECCUOHATIBHON JIEATEIbHOCTH MO BHIOPAHHOMY HAIPaBIICHHUIO.

Ymersb:

V1. Ha 0a30BOM ypOBHE HWHTEPIPETHPOBATH CBSI3b CTPYKTYpPHl aTOMOB,
MOJIEKYJ, KOHJEHCUPOBAHHBIX (ha3 C UX CBOMCTBAMM.

3.2. Texnosoruu, odecneynBamue (popMUPOBaAHUE KOMIIETEHIIM I
[IpoBeneHre NEKIMOHHBIX 3aHSATHH; BBHITIOJHEHUE J1a0OpaTOPHBIX pPaboOT;
caMOCTOATElbHAsA padoTa Mo pyKOBOACTBOM IIPENOIABATEIS.

4. TpynoeMKoCTh TUCHUIIMHBI U BUAbI y4eOHO# padoThl
OYHA S ®OPMA OBYUYEHU
Tabnuna la. PacmpeneneHue TpyJO€MKOCTH AUCHUILIMHBI 1O BUJaM Yy4ueOHOMU
paboThI

Bup yueOHo# padoThI 3aueTHble | AKaJeMHYeCKHe Yachl
eIMHUIbI

O061mas Tpy10eMKOCTh TUCIUTLIHHBI 4 144
AyAUTOpHBIE 3aHATHS (BCEro) 60
B Tom yucrne:
Jlexuuu 30
[Tpaktuueckue 3anstus (I13) HE MIPEAYCMOTPEHBI
JlaGoparopusie pabotsl (JIP) 30
CamocrosiTesibHasI padora 48+36(7K3)
o0yuawmmuxcs (Bcero)
B Tom uncne:




KypcoBas pabota

HE IPEeTyCMOTpPEHA

KypcoBoii mpoekT

HE MPEyCMOTPEH

PacuetrHo-rpaduueckue paboThl

HE IIPEyCMOTPEHbI

Jpyrue BUbl CaMOCTOSITEIIbHOU
paboThI:

- HOATOTOBKA K 3aIIUTe
71a00paTOPOHBIX PabOT

48

Tekymui KOHTPOJIb YCIEBAEMOCTH U
MPOMEXKYTOUYHAsl aTTecTanus (3a4eT)

HE TPElyCMOTPEH

Texylmui KOHTPOJIb YCIIEBAEMOCTH U
MIPOMEXKYTOUHAsI aTTeCTalUs (9K3aMEH)

36(9k3)

HpaKTI/I‘leCKaﬂ MOATOTOBKA IIPH

peasiu3anuu IMCIUILIMHBI (BCEro)

0

5. CTpykTypa u cojep:kaHue TN CHUILTHHBI
5.1. CTpykTypa AMCHUTIIHHBI

OUYHASA ®OPMA ObYYUEHUMA
Tabnuma 2a. Moayiau TUCHUIUIMHBL, TPYJOEMKOCTh B 4acax M BHJIbI Y4€OHOM
paboThI
No HamMeHOBaHHE MOy Tpynoémk | Jlek- | IIpaktuy. | JIa6. Cam.
OCTb, 4 MM | 3aHATHUS 3aHATHsL | pabora
1 | OcHOBHBIE OHATHUSA U
OTIpeNIeIICHUS] XUMHUH. X MHYECKHUE 24+18(»
CTPYKTYpbl. 3aKOHOMEPHOCTHU 72 14 0 16 Kks)
NPOTEKAHUS XUMUIECKUX
IPOLIECCOB.
2 | Xumudeckue MPOLECCHI:
KHCJIOTHO-OCHOBHBIE,
OKHCIIUTEIbHO-BOCCTA- 24+18(»
HOBHTEIbHBIE, KOMITJIEKOOOPa30Ba- 72 16 0 14 Kks)
HUS; XUMHYECKHUE CBOMCTBA
3JIEMEHTOB HEepUOIUYECKOI
CHCTEMBI U MIX COEIMHEHHH
Bceero Ha qucuumuinny (Kypc) « XuMus» 144 30 0 30 48+
36(7K3)

XUMHNYECKHUX IMTPOLHECCOB.

C€CTCCTBCHHO-HAYYHOI'O

5.2. Coageprxkanue TUCHMIIMHBI

MOJAYJb 1 OCHOBHBIE ITIOHATHUA U OITPEAEJEHUA XUMHMUN.
XUMHNYECKHUE CTPYKTYPbBI. 3AKOHOMEPHOCTH INPOTEKAHUA

[IpeameT u 3agaun xumMuu. MecTo XUMUU B psaAy QyHIaMEHTAIBHBIX HAYK.
3HayeHUe XHUMHUHU KaK MPOU3BOJUTENIBHONW CHJIbl OO0miecTBa B (OPMUPOBAHUU
XHUMHYECKOE
MPOU3BOJACTBO M OXpaHa OKpyKawome cpeapl. OCHOBHBIE TMOHATHS M 3aKOHBI

MBIIIIJICHUSA, B

WU3YYECHUU TPUPOIBI.




XMMHUHU. ODKBHUBAJICHT, 3aKOH 3KBUBAJICHTOB. COCTaBHBIE 4acTHM aTroMa. ATOMHOE
sap0. OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKNA aTOMA: aTOMHas Macca, 3apsj
aapa. KBanTtoBoMexanuueckasgs Mozeilb aroma. KopmycKyasipHO-BOJHOBOM
nyanu3M. BosiHoBoe ypasHenue lllpenunrepa u pe3yibTaThl €10 PELICHUS IJIs
aToMa BOJIOpPOJIa U BOAOPOIOMNOJIOOHBIX HOHOB. XapaKTEPUCTHUKA COCTOSIHUS
AJIIEKTPOHA B aTOME CUCTEMOM KBaHTOBbIX uuncel. [Ipunuun I[laynu m nmpasuio
Xynaa. @opma rpaHUYHON MOBEPXHOCTH 3JIEKTPOHHOU ITUIOTHOCTH IS S-, p- U d-
opOuTanei. JHEPTeTUUYECKUM PsIJT ATOMHBIX OpOUTaJIeH.

[leppuoguyecknii  3aKOH WU [EPUOAUYECKAST  CUCTEMA  DJIEMEHTOB
.. MenneneeBa, 31neKTpoHHBIE (GOpMyIbl aTOMOB U HOHOB. [lepmommueckoe
U3MEHEHHUE CBOWCTB 3JIEMEHTOB (IIPOCTHIX BEIIECTB) U UX COEAUHEHUN. DHEpruu
VMOHU3ALIMU, CPOACTBO K DJIEKTPOHY, SJIEKTPOOTPULATEIBHOCTD; 3aKOHOMEPHOCTHU
VM3MEHEHUS 3TUX BEJIMYHH MO TPYIIaM U MEPUOJaM.

THIBI XUMHUYECKOM CBS3M: KOBAJIEHTHAs U MOHHAS, UX cBoKcTBa. OOMEHHBIN
U JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa3oBaHus CBsI3U. KBaHTOBOXUMHUUYECKHUE
METOJIbl ONHCAHMS XWMHUYECKOM CBSI3U: METOJ BAJEHTHBIX CBSA3CA M METOJ
MonekysipHeix  opoutaner (MO  JIKAO). Curma(c)- u  nu(m)-CBS3U.
[IpencraBnenuss o ruopuaM3alul  aTOMHBIX OpOWTaneil Tpu ONMUCAHUU
XUMUYECKOW CBS3M B MOJIEKYJIaX.  DHEPreTUYECKUE JuarpaMMbl TOMO- U
TeTEPOSACPHBIX JIBYXaTOMHBIX MOJIEKYJ] M HOHOB, COCTOSIIIMX M3 aTOMOB
AJIEMEHTOB BTOPOro nepuona. OCHOBHBIE XapaKTEPUCTUKH KOBAJEHTHOM CBA3M:
SHEprusi (PHTANbIUA) CBS3H, JJIMHA, KPATHOCTh, BAJICHTHBIM YTOJI, MOJSPHOCTH
CBsI3U. [{MTIOIbHBIN MOMEHT CBSI3U Y IUTIOJIbHBII MOMEHT MOJICKYJIBI.

ArperatHoe cocTositHME BemecTBa. Kpucrammmueckoe U amopdHoe
cocrossHue. Kpucramnmyeckas peuietka. XMMHUYECKask CBSA3b B KPUCTAUIMYECKUX
tenax. Merammyeckas CBA3b. MeTamibl, NTPOBOJHUKHU, IOJYIPOBOJHUKH U
IU3IIEKTpUuKU. Hanomarepuast.

BopoponHast cBsI3b, MEXKMOJIEKYJISIPHBIE B3anMOAEHUCTBUA. KOMILIEKCHBIE
COCMHEHUSI: MOH-KOMILJIEKCOO0pa3oBaTelb, JUTaH/bl, BHYTPECHHSSI W BHEIIHSS
chepbl, KOOPAWHAIIMOHHOE YHUCIIO. MOHO- W TIONUJCHTATHBIE JIUTAHJBI.
HomeHnkiiatypa KOMIUIEKCHBIX COEIUHEHUM.

Knaccudukanus KOMIUIEKCHBIX coeAuHeHUH. Jluccouuanusi KOMIUIEKCHBIX
coequHeHnii. KoHcTaHTa yCTOWYMBOCTH KOMIUIEKCHOTO HOHA. I[lpupona
XUMUYECKON CBSI3M B KOMIUIEKCHBIX COEIUHEHUAX. [IprMeHeHHne KOMIIIEKCHBIX
COCIAMHEHNM.

l'omorennsle u  rereporeHHble  peakuuu. CKOpPOCTb  TOMOTEHHBIX
XUMHUYECKUX peakuuid. DakTopsel, BIHSAIOMIME HA CKOPOCTh XUMHUUYECKOW PEAKLINH.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaKlUU OT KOHUEHTPALHUN pearnupyrommx
BEILIECTB, 3aKOH AercTBUs Macc. KoHcTaHTa ckopoctu. KnuHeTnueckoe ypaBHEHHE.
[TopsigoKk U MOJEKYJISIPHOCTh PEAKIUU. 3aBUCUMOCTh CKOPOCTH PEAKIHUHU OT
TeMmriepaTypbel. YpaBHeHue Appenmyca. [IpaBmio Banat-T'opda. Dueprus
aKTUBAIMUA. XMMHUUYECKUE PEAKIIMU B TETEPOTCHHBIX CUCTEMAX.

Xumuueckoe paBHoBecwe. OOpartumble U HEOOpaTUMBIE  PEAKLUU.
KoHCcTaHTa XMMHUYECKOrO paBHOBECHUS, €€ CBA3b C TEPMOJAMHAMUYECKUMHU



XapakTepucTukamu cucrtembl. Cmernienue paBHoBecus u npuHuun Jle Illarense -
bpayna. Xumunyeckoe paBHOBECHE B F€TEPOr€HHBIX CHCTEMAX.

®dazoBoe paBHOBecue. lIpencraBienne o0 guarpaMmax — COCTOSIHMSL.
Pacnpenenenue BelecTB B rereporeHHbIx cucteMax. CopOuus, aacopOLMOHHOE
paBHOBecue. ['eTeporeHHble TUCTIEPCHBIE CUCTEMBI.

['oMorenHbld ® TE€TEPOreHHbIM Katanu3. lloHsaTHne O MexaHuszMe
FOMOI'CHHOTO KaTayim3a. ABTokaTtain3. KucioTHo-ocHOBHOM kaTann3. Karamus B
OMOJIOTMYECKUX CHUCTeMaX, (pepMEHTATUBHBIN KaTtain3. ['e€TeporeHHbI KaTaaus.
Karanutuueckue siipl. UHTrHOUTOPBI XUMHYECKUX TTPEBPAIICHUM.

[lepcriekTuBBI pa3BUTHS XUMHUYECKON HAYKH M XMUMHUYECKOW TEXHOJIOTHUM HA
COBPEMEHHOM JTarlle. XHUMHUKO-IKOJIOTHYECKHUE TPOOJIeMbl B3aUMOICHCTBHS
YeloBeKa C OKpy»Karomied cpenoil. Pacuer TemnoBbIX 3(P(HEKTOB XHMHUUYECKHX
pEaKUril B Pa3IMYHBIX TEXHOJIOTMYECKUX MpOLeccax.

MOAYJIb 2 «XUMHUYECKHUE MNPOLHECCHI: KHCJIOTHO-
OCHOBHBIE, OKUCJ/IUTEJBHO-BOCCTA-HOBUTEJIBHBIE, KOMII-
JEKCOOBPA30OBAHUS; XUMHWYECKHE CBOHUCTBA DJJEMEHTOB
NEPUOJNYECKONW CUCTEMBI U UX COEJJMHEHUI»

Omnpenenenve W kiaccudukanus pactBopoB. PactBopenue kak (usuko-
xumudeckuid mpouecc. PactBopumoctb. CrocoObl BBIPaKEHHSI KOHIIEHTpALUU
pacTBOpOB. PacTBOpBI 3JIEKTPOJUTOB W HEDJIEKTPOJIUTOB. BomHbie pacTBOpPHI
MEeKTPOIUTOB. OCOOEHHOCTH BOJBI KaK pacTBOpUTENs. BoaopoaHblii moKazaTenb
cpennl (pH). Metoas! onpeaeneHus BeauunHsl pH.

DJIEKTPOJIUTHYECKAasE JUCCOUMAIMS B BOAHBIX pacTBopax. CuibHbIE
(HeaccolMUpoOBaHHBIE) U ciabble (acCOIMUPOBaHHBIC) ANEKTpouThl. KoHCTaHTa U
CTEIEHb AUCCOIMAIMU CI1a00ro AneKTponnTa. bydepHbie pacTBOPHI.

UneanpHble W peambHBIE pPacTBOPBL. AKTHBHOCTP #  KOd(hUIMEHT
akTuBHOCTU. MoOHHasg cuna pactBopa. ['maponus coneld. YpaBHEHUsS pPeaKUUi
ruaponusa. CTeneHb ruApoan3a, KOHCTaHTa rujiponn3a. Heobpatumeiil ruaposus.
[Ipoueccrl ruponansa B MpUpo/IE.

HNonnbie peakunu B pactBopax. PaBHOBeCcHEe MaIOpaCTBOPUMBIN JIEKTPOIIUAT
— HaACBhIIIEHHBIN pacTBOp. I[Ipon3BeneHne pacTBOPUMOCTH. Y CIIOBHS BBINAJCHUS U
pacTBOpPEHHUs OCaJIKa.

[IpencraBieHne 0 COBPEMEHHBIX TEOPUSAX KUCIOT U OCHOBaHMI. KOHCTaHTHI
KUCJIOTHOCTH U OCHOBHOCTU. [loHsAITHE O KHCIIOTax M OCHOBaHUsAX Jlprowuca.
Jlncconuanusi KOMIUIEKCHBIX COSIMHEHUI.

Komtonnasle u paucnepcHele cucTembl. JIUCIEPCHOCTh U JIUCIEPCHBIE
cuctembl. Knaccudukanus aucriepcHbix cucteM. CycneH3Ud U IMYJIbCHUU.
Knaccudukanys KoIOMIHBIX cucTeM. I'enmn u 30iu. Murneiisl, ux oOpa3oBaHue
u cTtpoeHue. Kpurnueckas KOHIEHTpalus MUIELI000pa3zoBanus. OnTuueckue u
AIEKTPUYECKUE CBOWCTBA KOJUIOMJHBIX CHCTEM. MeETOoAbl TMOJAYy4YEeHUS W
pa3pylIeHUs: KOJUIOUAHBIX cucTeM. KomnonaHbeie CUCTEMBI B IPUPO/IE.

DNEeKTpOXUMHUUECKHUe  Tporiecchl.  OmpeneneHue W Kiaccudukaius
3JIEKTPOXUMHUYECKUX TPOoUeccoB. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
Baxnelimue OKUCIUTENN U BOCCTAHOBUTENHN. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIN



noreHuuan. Hampasnenue mnpoTekaHuss  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiui. OJEKTPOAHBIM NOTeHUMand. BoXOpomHBIM 3JIEKTPOX  CpaBHEHUS.
Ypasuenne HepHcera. PaBHOBecue Ha rpanuie MeTaui—pacTBoOp. MloHCENnEeKTUBHBIE
JJEKTPOABl M CEHCOpbl. XHWMHYECKHE MCTOYHUKH TOKa. [ajnpBaHUYecKHe
JJEMEHTBl. AKKYMYJIATOPBI. OJIEKTPOABMXKYILAsL CHJIA. OJJEKTPOIU3 Kak
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN MIPOLIECC. DJIEKTPOIU3 C PACTBOPUMBIMU U
HEpPAaCTBOPUMBIMHU AaHOJAMH. XHMHUYECKas M DJIIEKTPOXUMHUYECKAS] KOPPO3Us
MeTaioB. CriocoObl 3alUTHI OT KOPPO3HH.

XUMHUSL DJIEMEHTOB U WX coeluHeHUH. OCHOBBI OpPraHWYECKON XHWMHH.
[Ipenmer oprannueckoil xumun. Teopust xumuueckoro ctpoenust A.M.byTieposa.
N3omepus. VYrieBoaopoas!. ['omonornueckue PsIbI YIJIEBOJIOPOJOB.
OyHKIIMOHAIbBHBIE ~ MPOU3BOJIHBIE  yriieBojoponoB.  Kmaccuduxamus  u
HOMEHKJIATYypa OPraHUYECKHX CcoequHEeHM. HaxokneHne  OpraHm4eckux
coenuHeHn B mipupojae. HedTrs u ee mepepaborka. Bo3oOHOBIsIEMbIE HCTOYHUKA
OpraHMYECKUX coenuHeHud. llpenensHple W HempenelbHbIE YIIIEBOIOPOJBI:
QJIKaHbl, AaJKEHbl, aJlkuHbl. [lukIMuyeckue yriIeBOJOPOABL. ApoMaTHYECKue
yrieBonoponasl.  I'erepoumknmyeckue  coeauHeHns.  OCHOBHBIE — KJIACCHI
OpPraHUYECKUX COECIMHEHU . ["anoreHnpoun3BoiHbIE YTJIEBOJIOPOJIOB.
Kucnopoaconepxxaiiue MNpou3BOAHBIE  YTIEBOAOPOJIOB:  CHUPTHL,  (HEHOJBI,
aJbJIETU/bl, KETOHBbI, KapOOHOBBIE KHUCIOTHI. A30TCOAEpX aIIUe MPOU3BOIHbBIE
YIJIEBOJIOPOJIOB: HUTPOCOEINHEHUS, aMUHBI. [loydyeHne U XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB OPraHWYeCKHX coequHeHuil OpraHudeckue IOJIUMEPHBIE
MaTepuabl.



5.3. JlabopaTopHbie padoThI
OYHAS ®OPMA OBYUYEHUA
Ta6nuna 3a. JlabopaTopHbie pabOThI U UX TPYJIOEMKOCTh

Ne IopsaakoBbIii HOMeP MOYJIS. Tembl 1a00pPaTOPHOr0 NPAKTUKYMA Tpyno-
nn Lenu nadopaTropHbIX padoT e€MKOCTb, 4
1. | Moaynsb 1 OcHOBHEBIE 3aKOHBI XUMHUH. | 8
Heab: 3HAaKOMCTBO ¢  OCHOBHBIC | Pacuer SKBUBAJICHTOB,
MOHATUSAMU W OMNPEACIICHUSIMH XUMHUH. | SKBUBAIICHTHBIX Mmacc u
[TpuoOpereHue HABBIKOB B  pacyeTe | SKBHBAJICHTHBIX 00BeMOB
KOHIIGHTpAllMid ~ pacTBOPOB,  pacyeTe | BEIIECTB. 3aKOH SKBUBAJICHTOB.
TETJIOBBIX apdexkroB  xummueckux | CTpoeHue aToMoB. XUMHUYECKas
peaKkuui, KUHETUYECKHX [apaMmeTpoB | cBA3b. llepuogudeckuii  3aKOH
IIPOLIECCOB. JI.1. MenpaeneeBa
XumMuueckas TepMOJIMHAMUKA. | 8
Ornpenenenue SHTAJIBIIUU
peaKury HEUTpaIH3alkH.
Xumudeckas KWHETHUKA u
KaTaJln3. Jnaammdeckoe
paBHOBECHE 00paTUMBIX
XUMHWYECKHX PEaKIil.
Mogynsb 2 KomnuratusHaeie cBoOMcTBA | 2
Ilenb: 3HAKOMCTBO C MPOTEKAHUEM | PaCTBOPOB  DJIEKTPOJIMTOB U
MPOILIECCOB B XUMHUYECKHX CHUCTEMax: | HEANeKTpoauToB. OnpexaeneHue
KHCJIOTHO-OCHOBHBIX, OKHCJIMTENBHO- | MOJISIPHOM MacChl pacTBOPEHHOTO
BOCCTAaHOBUTEJIbHBIX, BEILIECTBA METOJOM KPHUOCKOTTHH
KoMIUIeKkcooOpa3oBanusi. I[lpuoOperenue | Peakniun woHHOro oOmeHa B |4
HaBBIKOB B COCTABJICHMM YPaBHEHUH | pacTBOpax 3JIEKTPOJIUTOB.
peakuuii, pacueTe OCHOBHBIX IapaMmeTpoB | ['maposms coseid. OKUCITHTEIBHO-
XUMUYECKHUX MTPOIIECCOB BOCCTAHOBUTEJIbHBIE PEAKIIIH.
OcHoBBI 3JIEKTPOXUMHUH. | 4
DNEKTPOXUMHUYECKHE IPOLIECCHI.
l"anpBaHM4eckue AJIEMEHTHI.
AKKyMYJISITOPBI.
DJIEKTPOXUMHUYECKAsE  KOPPO3us
METAJIOB. DneKkTponn3
pacTBOPOB COJIEH
Xumuueckue CBOWcCTBa S-, p-, d- | 4

AIIEMEHTOB M 00pa3yeMblX HMHU
COEIUHEHMIA. KommiiekcHrie
COEUHEHUS.

5.4. IlpakTuueckue 3aHsATUS

VY4eOHbIM IJIaHOM MPAKTHYECKHUE 3aHATHS HE IPEAYCMOTPEHBI

6. CamocTosiTesibHAsI padoTa 00y4alOIIUXCH U TEKYIUMH KOHTPOJIb
yCIeBaeMoOCTH
6.1. Ilesin camocTOATEIbHOM PadoThI




OCHOBHBIMH TISJISIMH  CAMOCTOSATEILHON pabOThl 0akalaBpOB SBIISCTCS
dbopMupoBaHrE CIIOCOOHOCTEH K CaMOCTOSITEIHHOMY ITO3HAHWIO U OOYYCHHIO,
MOUCKY JIUTEpaTypbl, 0000IIEHNI0, OPOPMIICHUIO U MPECTABICHUIO MOTYyYSHHBIX
pe3yIbTaTOB, MX KPUTUYECKOMY aHAJU3y, TOWCKY HOBBIX, PAllMOHAIBHBIX H
HEOPJIMHAPHBIX  pENICHUH,  apryMEHTUPOBAaHHOMY  OTCTaWMBAaHUIO  CBOMX
NPEAJIOKEHHUM, YMEHUN MOATOTOBKY BBICTYIUICHUN U BEJICHUS TUCKYCCHUH.

6.2. Opranmzanus v copepKaHUE CAMOCTOSITEIbHON padoThI

CamocTosiTenbHast padoTa 3aKJII0UaeTCsl B U3YYEHUH OTAEIBHBIX TEM Kypca
10 3aJaHHMI0 MpEernoAaBaTeNsl MO PEKOMEHAYEMOM MM Y4YeOHOW JuTeparype, B
IOATOTOBKE K IPAKTUYECKUM 3aHATUSAM, K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTU U
IIOATOTOBKE K 3a4ETYy.

[locne BBOAHBIX JIEKIMH, B KOTOpPbIX O0O3HAYaeTCs COJAEpIKAHME
JUCUUIUIMHBL, €€ NpoOsieMaThKka W NpakTUYecKas 3HA4YUMOCTh, CTYJIEHTaM
BBIJJAIOTCS 34/IaHUS HA MPAKTUYECKHUE 3aHATUA. CTyIEHTBHI BBINIOJIHSIOT 33/1aHUS B
yacel CPC B TeueHHe cemecTpa B COOTBETCTBUU C OCBOCHUEM Y4YEOHBIX pa3JeioB.
3amuTa BBIIOJHEHHBIX 3aJaHUM ITPOU3BOAUTCS IOITAIIHO B Yachl IIPAKTUYECKHUX
3aHATHI. OLEHUBAaHME OCYIIECTBIISIETCS IIYTEM YCTHOI'O OIIPOCa IPOBOAMUTCS IO
COZICP’KaHUIO U KQYECTBY BBIITOJIHEHHOTO 3a1aHUS.



7. YueOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00eceyeHmne
AUCHUNIUHBI
7.1. OcHOBHAs JTUTEPATYpPA MO IUCHUILIHHE
. I'munka, H.JI. O06mas xumus : y4eOHUK JIJIsl BY30B : B COCTaBe yueOHO-

METOJIMYECKOr0 KoMInIekca : B 2 ToMax. Tom 1/ H.JI. I'muuka; mon
penakiueit B.A. TlonkoBa, A.B. baOkoga. - 20-¢ u3n. ; mepepad. u JI01I. -
Mockaga : FOpaiit, 2022. - 353 c. - (Beicmiee obpazopanue) (YMK-VY). -
Oo6pazoBartenbHas mwiatdopma FOpaiT. - TekcT : 31eKTpOHHBIN. - Pesxxum
nocTyma: mo noanucke. - Jlara oopamenus: 07.07.2022. - ISBN 978-5-
9916-9353-0. - ISBN 978-5-9916-9354-7. - URL.:
https://urait.ru/bcode/490493 . - (ID=142453-0)

. I'munka, H.JI. O06mas xumus : y4eOHUK JIJIsl BY30B : B COCTaBe yueOHO-

METOIMYECKOr0 KoMInIekca : B 2 ToMax. Tom 2 / H.JIL. I'nuuka; mon
penakuueii B.A. [TonkoBa, A.B. babkoga. - 20-e u3na. ; mepepad. u gor. -
Mockaa : IOpaiit, 2022. - 380 c. - (Beicmiee obpazopanue) (YMK-VY). -
Oo6pazoBartenbHas miatd@opma FOpaiT. - TekcT : 31eKTpOHHBIN. - Pesxxum
nocrtyma: mo noanucke. - Jlara oopamenus: 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. 3amaun u ynpakHeHUs 110 00IIer XUMHUH : y4eOHO-
MPAKTUYECKOE TTOCOOME : B COCTaBE Y4EOHO-METOANYECKOT0 KOMIUIeKca /
H.JI. I'nunka; nox penakiueit B.A. [Tonkosa, A.B. babkoga. - 14-e u3n. -
Mockaa : FOpaiit, 2022. - 236 c. - (Beicmiee o6pazoBanue) (YMK-VY). -
Oo6pazoBatenbHas miatdopma FOpaiT. - TekcT : 31eKTpOHHBIN. - Pexxum
nocTyna: mo noanucke. - Jlara odpamenus: 07.07.2022. - ISBN 978-5-
9916-8914-4. - URL: https://urait.ru/bcode/488747 . - (1ID=142454-0)

. Jlynuk, B.W. YueOHo-1abopaTopHbIi MpakTUKyM 1o Kypey "Xumus" / B.U.
Jlymuk, A.E. Co6ones, FO.B. Uypcanos; TBepckoii rocy1apcTBEHHBIN

TEXHUYECKUN YHUBEpPCUTET ; noa penakuuei B.W. Jlynuka. - 2-e uzna. ; gom.
u iepepad. - Teeps : TBI'TY, 2015. - 132 c. : ui. - TekcT :
HernocpeacTBeHHbI. - [ISBN 978-5-7995-0803-6 : [0. u1.]. - (ID=111372-75)
. Jlynuk, B.. Yue6Ho-1ab0paTopHbIil NpakTUKyM 10 Kypcy "Xumus" : B
cocTtaBe yueOHo-meToanueckoro komruiekca / B.W. JIynuk, A.E. CoGosnes,
1O.B. UypcanoB; TBepcKkoi rocyJapCTBEHHbIA TEXHUYECKUN YHUBEPCUTET ;
nox penakiuen B.W. JIynuka. - 2-e u3. ; noi. u nepepad. - Teps : TRI'TY,
2015. - (YMK-II). - Cepsep. - Tekcer : anektponsbiid. - [SBN 978-5-7995-
0803-6 : 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/111210 . - (ID=111210-1)




. Jlynuk, B.M1. COOpHUK KOHTPOJIBHBIX 3aJJaHUI IO OCHOBHBIM pa3jieiiaM
Kypca xumuu : yueOHoe nocodue / B.W. JIyuuk, A.E. Cobones; TBepckoi
rocyJapCTBEHHBI TEXHUUECKUN YHUBEPCUTET. - 3-€ U3/. ; Iepepald. u JIo1. -
Teeps : TBI'TY, 2018. - 179 c. - Tekct : HenocpeacTBeHHbIN. - [SBN 978-5-
7995-0987-3 : 283 p. 50 k. - (ID=132531-170)

. Jlymuk, B.M1. COopHUK KOHTPOJIbHBIX 3aJaH1Il IO OCHOBHBIM pa3jiejiaM
Kypca xumuu : yaueOnoe nocobdue / B.W. JIynuk, A.E. Cobones; TBepckoii
rOoCyJIapCTBEHHBIN TEXHUYECKUM YHUBEPCUTET. - 3-€ U3/. ; nepepad. u JOIL. -
Teepp : TBI'TY, 2018. - Cepsep. - Teker : anmekrponssid. - ISBN 978-5-
7995-0987-3 : 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/132467 . - (ID=132467-1)

7.2. lononHUTeNbHAA AMTepaTypa Nno AgUcumnanHe

. ®ponos, B.B. Xumus : yued. nocodue A MallMHOCTPOUT.CIIEL]. BY30B : B
cocTaBe yueOHO-MeToanueckoro komrmuiekca / B.B. ®posnos. - 3-e usg. ; gor.
u niepepad. - M. : Beicmias mikoia, 1986. - 543 c. : wi. - (YMK-VY). - Tekcr :
HerocpeACTBeHHBIN. - 1 p. 40 k. - (ID=87175-391)

. Bacunnbesa, 3.I". JJaGoparopubie pabOThI 10 00IIeH 1 HEOPTaHUIECKOM
XUMUH : yuel. mocoOue sl CTYyICHTOB HEXUM. BY30B : B COCTaBe yueOHO-
meToandeckoro komruiekca / 3.I°. BacunbeBa, A.A. I'parnoBckas, A.A.
Tameposa. - 2-e u3a. ; ucnp. - JI. : Xumus, Jlennnrp. ora-uue, 1986. - 287 c.
:uiL - (YMK-Y). - Teker : HenocpencTBeHHsbIN. - 1 p. - (ID=23089-165)

. Axmeros, H.C. O6mias u Heopranndeckas xumus : yaeonuk / H.C.
AxMeToB. - 12-e u3z. ; crep. - Cankr-IleTepOypr [u np.] : Jlans, 2021. -
OBC Jlanb. - TekcT : aneKTpOHHBIN. - PexxuM qoctyna: no noanucke. - Jlara
obpamenus: 21.07.2022. - ISBN 978-5-8114-6983-3. - URL:
https://e.lanbook.com/book/153910 . - (ID=105969-0)

. Xumus : yaeOHUK 71 By30B 10 TexH. Hanp. u crell. / A.A. I'ypos [u ap.]. -
Mocksa : MockoBckuii roc. TexH. yH-T uM. H.D. baymana, 2004. - 777 c. :

ui., Tabm. - bubmuorp. : ¢. 756 - 757. - Tekct : HenocpeACTBeHHBIN. - [ISBN
5-7038-2445-1 : 250 p. - (ID=22186-49)

. TaiinyxoBa, H. I'. Xumus B cTpoutenscTse : yueOHOE TOCOOHE /IJist BY30B /
H. I'. T'aiinykoBa, 1. B. [llaGanoBa. — 2-e u3., ucnp. u gom. — MOCKBa :
N3natensctBO FOpaiit, 2023. — 256 c. — (Bricuiee oOpazoBanue). — ISBN
978-5-534-05893-2. — TekcT : anekTpoHHbI // O6pa3oBarenbHas
miargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/515060 (nara
obpamenus: 14.09.2023). - (ID=142902-0)




. Tynuxkun, E. 1. Xumus B ctpoutenscTse : yuebHoe nocodbue it By30B / E.
N. Tynukusd. — 2-e u3A., ucnp. u gon. — Mocksa : M3narensctBo FOpaiir,
2023. — 180 c. — (Bwicuiee oopazoBanue). — ISBN 978-5-534-04152-1.
— Texcr : anexkTponnslii / ObpazoBarenbHas wiatdopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/513587 (mara obpamenus: 14.09.2023). -
(ID=142898-0)

7.3. MeTtoguueckne MaTepuaJibl

. Y4eOHO-MeTOANYeCKUi KOMITIEKC TUCIUILINHBI 00s3aTeIbHON yacTh biioka
1 "Hucuuniauuel  (Momynu)" "Xumwus". HampaBieHue 1NOATOTOBKHU
oakamaBpoB 08.03.01 CrpoutensctBo. HamnpasnernHocts (mpoduis):
[IpombIlIeHHOE U TpaXkJAaHCKOE CTPOUTEILCTBO. HampaBiieHHOCTh
(mpoduns): T'opoiackoe CTpoUTENbCTBO W X03sKcTBO. HampaBieHHOCTh
(mpoduis): ApPXUTEKTYPHO-KOHCTPYKTUBHOE MPOECKTUPOBAHUE 3JaHUM.
Hanpapnennocts (mpoduib): ABTOMOOWUJIBHBIE JOPOTH W adpPOJAPOMBEL.
Hamnpasnennocts (npo¢uis): [Ipou3BOACTBO CTPOUTENBHBIX MaTEpPHANIOB,
m3aenuid W KoHCTpykuumi.  Hampasnenue  moaroroBku — 21.03.02
3emuieycTpoiicTBO M KaaacTtpbl. Hampaenennocts (mpoduib): Kamactp
HeasuxumocT : ®I'OC 3++ / Kad. Xumus 1 TEXHONOTHUS TOJIUMEPOB ;
coct. B.W. JIynuk. - TBeps, 2022. - (YMK). - TekcT : anekTponssiid. - 0-00.
- URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112934 . -
(ID=112934-1)

Peitunr-ruian nucuumiviel " XuMus' HanpaBiI€HUE NOATOTOBKH

6akanaBpos - 08.03.01 CtpourenbctBo. [Ipoduis: [Ipombiiiennoe u
rpakIaHCKOe CTPOUTENHCTBO. [Ipoduis: ['opoackoe cTpouTenbCcTBO U
xo3siiicTBO. Kype 1, cemectp 1 : B cocTaBe ydeOHO-METOAMUECKOTO
koMmIuiekca / TBepckoit roc. TexH. yH-T, Kad. Xumuu ; coct. B.U. Jlymnuk. -
Teepb : TBI'TY, 2016. - (YMK-ILI). - CepBep. - TekcT : 31€KTpOHHBIN. -
URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/121719 . -
(ID=121719-0)

. Bompocel k »k3ameny mno aucuMmmuinHe 'Xumus" s OakaiaBpoB
HanpaBiieHnit  moxaroroBku  08.03.01 CrpoutensctBo,  21.03.02
3eMJIEyCTPOMCTBO M  KaJacTpbl : B COCTaBe Yy4eOHO-METOJIUYECKOTO
komiuiekca / TBepckoit roc. TexH. yH-T, Kad. Xumun ; coct. B.M. Jlynuk. -
Teepp, 2016. - (YMK-JIM). - Cepgep. - Tekcr : anekrponssiid. - 0-00. -
URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112908 .-
(ID=112908-1)

. YueOHO-1a00paTOPHBIN MPAKTUKYM MO Kypcey "Xumus" : B coctaBe yueOHO-
Metoaudeckoro komruiekca / E.H. ABromomoBa [m nap.]; Tepckoii roc.
TeXH. YH-T ; nmox pea. B.W. Jlynuka. - 1-e uza. - Teeps : TBI'TY, 2009. -
(YMK-Y). - Cepsep. - Tekct : anexktponHsiit. - ISBN 978-5-7995-0501-1 :
0-00. - (ID=81108-1)




4. Y4ebHO-1abopaTOpPHBIN MPAKTUKYM M0 Kypey "Xumus" : B coctaBe yueOHO-
metoandeckoro komiuiekca / E.H. ABronomoma [u ap.]; mox pen. B.U.
Jlyuuka ; TBepckoit roc. TexH. yH-T. - 1-e uzn. - Teeps : TBI'TY, 2009. - 111
c. : . - (YMK-II). - Tekcr : HenocpenctBeHubii. - ISBN 978-5-7995-0501-
1:78p.20 k. - (ID=80340-73)

5. Jlynuk, B.M. COOpHMK KOHTPOJBHBIX 3aJaHUN 1O OCHOBHBIM pa3zjeiaM
Kypca XuMuUHU : yuel. mocobue : B cOcTaBe Yy4eOHO-METOJUYECKOTO
komruiekca / B.W. Jlynuk, A.E. Co6oneB; TBepckoi roc. TexH. yH-T. - 2-¢
u3a. ; nepepab. u gmom. - Teeps : TBI'TY, 2010. - 116 c. - (YMK-Y). -
Cepgep. - TekcT : HEenocpeACTBEHHbIU. - TeKCT : 3neKTpoHHbId. - ISBN 978-
5-7995-0498-4 : 80 p. 10 k. - (ID=82377-112)

6. Jlymuk, B.M. CO0pHUK KOHTPOJBHBIX 3aJaHUW MO OCHOBHBIM pazjesiaM
Kypca XumMud : ydeO. mocoOue : B COCTaBe Yy4eOHO-METOIUYECKOTO
komriekca / B.W. Jlymuk, A.E. CobOoneB; TBepckoi roc. TexH. yH-T . -
Teeps : TBI'TY, 2001. - 103 c. - Tekct : HenocpeacTBeHHbIH. - ISBN 5-
7995-0174-8 : 19 p. 80 k. - (ID=7479-15)

7.4. IlporpamMMHoOe o0ecrieyeHune Mo ANCIHMUIIJINHE
Omnepanronnast cucrteMa Microsoft Windows: nunensuu 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. CneunanusmpoBaHHble 6a3bl 4aHHbIX, CNPaBOYHbIE CUCTEMbDI, 3/1eKTPOHHO-
6ubnunoTeuHblie cuctemsbl, npodeccuoHanbHble NopTanbl B UHTepHeT

96C 1 nMueH3noHHble pecypcbl TBITY pasmelleHbl:

1. Pecypcbi:https://lib.tstu.tver.ru/header/obr-res

2. DKTBITY:https://elib.tstu.tver.ru/MegaPro/Web

3. 3BC "Nlanb":https://e.lanbook.com/

4. 9BbC "YHuBepcutetckas bubanoteka oHnanH":https://www.biblioclub.ru/

5. 9BC «IPRBooks»:https://www.iprbookshop.ru/

6. DNEKTPoHHasA obpasoBaTenbHaa nnatpopma "HOpant" (36C
«HOpaiiT»):https://urait.ru/

7. HayuHas anektpoHHas 6ubnnoteka eLIBRARY:https://elibrary.ru/

8. NHdopmauymoHHana cuctema "TEXHOPMATUB". KoHdurypaumua "MAKCUMYM" :
ceTeBas Bepcua (rogosoe 06HOBNAEHME): [HOPMATUBHO-TEXHMYECKME,
HOPMaTUBHO-NpPaBoOBble U pyKoBoaALlme aoKymeHTbl (TOCTbiI, P, CHulMbI 1



ap.]. Auck 1,2,3,4. - M. :TexHopmaTtus, 2014. - (JoKymeHTauuna ans
npodeccnoHanos). - CD. - TeKCT : aN1eKTPOHHbIN. - 119600 p. — (105501-1)

9. basa gaHHbIX y4ebHO-MeToAMYECKUX
komnnekcos:https://lib.tstu.tver.ru/header/umk.html

YMK pa3memen: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112934

8. MaTtepuajbHO-TeXHUYECKOEe o0ecnevyeHne I1CIUTITHHbI

[Ipy wW3ydYeHUM AUCUUIUIMHBI «XUMHS» HCIHOJIB3YIOTCSI COBPEMEHHBIC
cpeAcTBa O0OyuYeHHMs, BO3MOXHA JEMOHCTpalus JEKIMOHHOTO MaTepuania ¢
MOMOIIBI0 MPOEKTOpa. AYIUTOpPUS [JIsi TMPOBEICHUS JICKIMOHHBIX 3aHSATUH,
JabopaTopuu ISl TPOBEACHUS JTa0OPATOPHOTO MPAKTUKyMa, MPOBEICHUS 3aIlUT
OCHAIIIEHbI COBPEMEHHBIM JITA00PATOPHBIM 000pYyI0BaHHEM U O(QUCHOM TEXHUKOMH,
HEOOXOJUMBIM IPOTPAMMHBIM  OOECII€YeHHUEM, DJIICKTPOHHBIMU  Y4e€OHBIMU
MOCOOMSAMHU M 3aKOHO/IATEJIbHO-IIPABOBOM MOMCKOBOM CUCTEMOM, MMEIOIIUMA BBIXO/T
B IV1I00AJIbHYIO CETh.

9. OueHoYHbIE CPeACTBA JJsl MPOBEIeHUs] MPOMEKYTOYHON aTTeCTAlNH

9.1. OueHo4yHbIe CPeACTBA ISl MPOBEACHNUSI IPOMEKYTOYHOM aTTECTALIUM B
¢opme 3x3amMeHna

1. Dx3amMeHalMOHHBIA OWJIET COOTBETCTBYET (oOpMe, YTBEPKIAECHHOM
[lonoxxenneM o0 paboyux TmporpaMmax JUCHUIUIMH, COOTBETCTBYIOIIHUX
dbenepaibHbBIM  TOCYJIAapCTBEHHBIM  00pa30BaTEIbHBIM CTAHAAPTAM  BBICIIETO
oOpa3oBaHusl ¢ ydeToM TMpodeCCHOHANBHBIX CTaHAapTOB. THUIOBOM 00paseln
’K3aMeHaIlMOHHOro Ouiera mpuseneH B llpunoxkenun. OOydaromemycs naércs
npaBo BbIOOpa 3aJaHMl W3 YHCIA, COJCP)KAIIUXCS B Owiere, MpUHUMAS BO
BHHUMAaHHE OLIEHKY, HA KOTOPYIO OH MPETEHIyeT.

Yucno sk3ameHanMoOHHBIX OuietoB — 20. Ywucimo BompocoB (3amaHuii) B
sK3aMeHaIrmoHHoM Ousiete — 3 (1 Bompoc JJIsl KaTeropuM «3HaThy M 2 BOIIpoca s
KATETOPUU «YMETHY).

IIponomxkuTenbHOCTD dK3amMeHa — 60 MUHYT.

2. lllxana orneHWBaHMS MPOMEKYTOUYHON arTecTanmuu B (hopMe dK3aMeHa —
«OTIUYHOY, «XOPOIIO», «YJIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEILHOY.

3. Kputepun O11€HKH 3a IK3aMEH:

JUTSL KATETOPUU «3HATh:

BBIIIE 0a30Boro —2; 0a3oBeId — 1; Hmke 6a3zoBoro — 0;

KPUTEPUHU OLICHKHU U €€ 3HAYCHUE ISl KATETOPUHN «KYMETh:
orcyTcTBUE yMeHus — 0 6ait;  Hanmuuue yMeHus — 2 Oasia.
«OTJIMYHOY - TIPU CyMMe 0asuioB S wiu 6;

«XOPOUIOY» - PU CyMMe 0aIIoB 4;
«YIOBJICTBOPUTEIHHOY - IPU CyMMe OaIIoB 3;
«HEYJIOBJIETBOPUTEIHLHOY - TIpu cymMe O6aiutoB 0, 1 v 2.



4. Bua 3K3aMe€Ha — NMCbMEHHBIN 3K3aM€EH, BKJIIOYAIOIINN PELICHHUE 3a/1a4 C
HCIIOJIb30BAHUEM CIIPABOYHOT'O Marepuaia | HEMPOrpaMMUPYEMOT0
KaJIbKYJIATOPA.

5. baza 3ajianuil, npenbsBIgeMas 00yyalmMUMcs Ha 9K3aMeHe:

1. EauHunia KoJu4uecTBa BEIIECTBA. 3aKOH SKBUBAJICHTOB. MolsgpHas u
HKBUBAJICHTHAS! MACCHI.

2. 3axkonbl ABoragpo u Knaneilipona-MeHneneesa. Onpenenenue
MOJISIPHBIX Y SKBUBAJIEHTHBIX MAacCC.

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

4. KopryckyasipHO-BOJIHOBAsi IBOMCTBEHHOCTD 3JIEKTpOHA. YpaBHeHue Jlyu
ne bpows.

5. CoBpeMEHHblE TMpPEJCTAaBICHUSI O CTPOCHHM aToma. YpaBHEHHE
[peauarepa. ®U3NYECKUA CMBICT BOJTHOBON (QYHKIIUU .

6. ATOMHas 3IeKTpOoHHAast opOuTanb. TUnbl opouTaei.

7. CocrosiHue AIEKTPOHOB B aroMe. KBanToBble uucna n, I, my, m,. Yto onu
xapakrepusytor? Kakue 3HaueHHs] TPUHUMAKOT?

8. IlpuHuumnel MoBeneHUs DJIEKTPOHOB B arome. IlociaenoBaTenbHOCTH
3aMOJIHCHUS JICKTPOHAMU aTOMHBIX opOuTainei. @opmyna Cubopra.

9. 3akon Mo3nu u coBpemeHHas (HOPMYJIUPOBKA MEPUOJUUYECKOIO 3aKOHA
MenpneneeBa. [IpyuriHa NEpUOAMYHOCTH CBOMCTB 3JIEMEHTOB.

10. CtpyKkTypa nepuoanvecKkoi CUCTEMBI 3JIEMEHTOB MeHieneena.

11. N3menenue paauyca aTOMOB 51 OTHOCHUTEIIbHOMN
AIEKTPOOTPULIATEIBHOCTH JIEMEHTOB B IIEPUOAX U I'PYIIIIAX CUCTEMBI.

12. Nonnast xuMu4ecKkasi CBsI3b: YCIOBUS 00pa30BaHUS YHEPTHUS TPUTSHKCHUS
Y OTTAJIKMBAaHUS, CBOMCTBA CBSI3U.

13. KoBasieHTHass xumuueckass cBsi3b. CyIIHOCTh METOAOB BaJEHTHBIX
CBA3EH U MOJIEKYJISIPHBIX OpOUTAIEH.

14. CpoiicTBa KOBaJEHTHOU CBSI3M: HAIIPABJICHHOCTb, MOJIIPHOCTD,
IpOYHOCTh. ['MOpUIM3aIsa aTOMHBIX OpOUTAJIEH.
15. Meramnmnueckas XAMHAYECKas CBS3b. MexMOIIEKYIISIpHOE

B3auMOJiercTBUE. BOIOpOIHAs CBA3b.

16. IlepBblii 3aKOH TEPMOJMHAMUKH. BHYTpPEHHSS 3HEPIrHs U DHTAJBIIUS
TEPMOJANHAMHUYECKON CUCTEMBI.

17. TenmoBo# 3 dexT xumuueckoit peakuuu. 3akoH ['ecca.

18. Bropoil 3aKOH TEpMOJWHAMUKH. OHTPOINHS CUCTEMBL. 3MeHeHue
sHeprun ['m66ca (AG) npu caMonpou3BOJIBHBIX MPOIECCaX.

19. Cxopoctb XxuMu4eckor peakiiuu. OCHOBHOM MOCTyJIaT KUHETUKH.

20. KoncTranTa ckopocTu. DHeprus akTuBaluu. Ponb karanuszaTopa.

21. PaBHOBecHe 0OpaTUMBIX peakiuii. 3aKoH NeHcTBYomMX Macc. [IpuHimn
Jle lllaTenbe cMenIeHUsT TMHAMAYECKOTO PAaBHOBECHS.

22. lucnepcHble cuctemsl. 3oiau. Ctpoenne munemt. 'enu.

23. PactBOpbI. 3aKOHOMEPHOCTH pacTBOopeHus. {uarpamma "P-T" njist BOJBI.

24. 3akonbl Payns. Ocmoc, 3akoH Baut [N'odda.

25. Jwuccoumarnuss d3meKTponauToB. Teopus Appenuyca. CBsa3b MeEXIy
CTENEHBIO IUCCOIUAIIMU O U U30TOHUYECKUM KO3 (PUIIEHTOM i.



26. PaBHoBecus auccorumanuu. 3akoH pazdasienus OcTBalba.

27. CunbHbBIE JIEKTPOIUTBL. AKTUBHOCTB 3JieKTposinTta. [loHaTue o Teopusax
KHUCJIOT U OCHOBaHUM.

28. Juccommanusa Boawsl (K,). Bomopoanwiii mokazarens (pH).
[TpousBenenue pacrsopumoctu (I1P).

29. Uonnble peakiuu. [Tonstue o 6ydepHbix pactBopax. [ maponus coneit.

30. Xumuueckast CBsI3b B KOMIUIEKCHBIX COETMHEHUSAX.

31. Jluccommanus KOMIUIEKCHBIX coeauHeHuid. KoHcTaHTa HECTOHMKOCTH.
Peakunu ¢ yuactuem KOMIUIEKCHBIX COEIMHEHUIA.

32. BnusgHMe cpenbl Ha XapaKTep OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOM
peakuuu (OBP). Hanpasnenne camonpou3BoiasHoii OBP.

33. DnekTpoAHbl MOTEHIUan U (GakTophl Ha Hero Biwmstonue. Ckadok
noTeHuuana. Ypasuenue Hepucera.

34. Bonoponnsii dnekTpod. CranaapTHbIE 3JIEKTPOIHBIE MOTEHIHMANIBL. Psin
CTaHJIaPTHBIX MOTEHIIMATIOB U BBIBOJBI M3 HETO.

35. Iporiecchl, mpoTekaroiue B paboTarIeM METHO-ITMHKOBOM JJIEMEHTE.

36. Crannaptaas OJ1C anemenTta. Ee cBs3b ¢ sHeprueit ['m66ca nporecca.
37. MapranueBo-IIUHKOBBIN 3JIEMEHT.

38. Peakuuu, nporexaroiiye npu padboTe CBUHIIOBOTO aKKyMYJISTOpPA.
39. Dnekrponus. [locienoBarenbHOCTh pa3psga HOHOB.

40. 3akonsl Dapanes. KoadgduimeHT Bbxoia mno Toxy.

41. DnexkTpoXxuMuyeckasi KOppo3usi METAILIOB U €€ PA3HOBUIHOCTH.

42. 3amura MeETa/uIOB OT Koppo3uu. KarogHoe W aHOAHOE 3alllUTHBIC
MeTaJlIIN4ecKue MOKpbITUs. OCOOEHHOCTH MX 3aLIUTHOIO JEHCTBUS.

43. CpoiicTBa §-2JIEMEHTOB M uX coeauHeHui. IllemodyHbie MeTabl.
Amdoteprocts Oepwums. Kanmpiuii, MarHuii ¥ UX BaKHEWUIINE COCAMHEHUS.
Marsne3unanbHbii nemeHt. M3Bects. ['umc.

44. p-DOnementsl Il rpynmnel. AnoMuHUN U €ro coeauHeHud. ['uapokcun
AIOMUHUSA, aM(OTEPHOCTh CBOUCTB. AJIFOMUHATBHI.

45. p-Onementsl IV rpynnel.  VYraepon u kpemHuid. KapOoHatel u
cuinkatel. CBOMCTBA U TPUMEHEHUE.

46. [lonyyenue NopTIaHALIEMEHTA U MPOIIECCHl TBEPACHUS OETOHA.

47. CpoiictBa p-3nmemeHToB V-VII rpynn. BaxkHeitmue coequHeHus a3oTa,
Cephl, XJ0pa.

48. BnusgHMe BOJOPOJHBIX CBSI3€M Ha CBOMCTBA BOAbI. B3ammojelcTBue
BOJIbI C MPOCTHIMU BEIIECTBAMH U OKCUIAMHU.

49. XKectkocTh BOJBI U €€ ycTpaneHue. oHHBIN 0OMeH.

50. d-Meranner HI-VII rpynn. M3meHeHue BakHeWmnX cBOMCTB. CBs3b
KHCIIOTHO-OCHOBHBIX CBOMCTB CO CTENEHbIO OKUCIEHUS METalIA.

51. d-Metamnst VIII, I u II rpynn. CBoiicTBa BaxKHEHIITUX COCTMHEHUH.

52. IlomyyeHne OpraHMYeCcKUX MNOJMMEPHBIX coeaquHeHui. [limactmaccsl, nux
CBOMCTBA U IIPUMEHEHHUE.

[lonp30BaHMe pa3nUYHBIMM TEXHUYECKMMHU YCTPOMCTBaMH, Kpome OBM
KOMITBIOTEPHOI'O KJacca M MIPOrpaMMHBIM OO€CleYeHUEM, HEOOXOAUMBIM s
pelieHnsT TIOCTaBJIEHHBIX 3ajad, He jomyckaercsa. Ilpum »xemaHum CTyneHTa



NOKUHYTh MpEAeNbl ayAUTOPUU BO BpEMs 3K3aMEHA HK3aMEHALMOHHBIA OWJIET
IIOCJIE €T0 BO3BPALICHUS 3aMEHSETCS.

[IpenogaBarens uUMeeT MpaBO IOCIE NPOBEPKHA NMHCbMEHHBIX OTBETOB HA
9K3aMEHALMOHHBIE BOMNPOCH M PEHIEHHBIX HAa KOMIIBIOTEPE 3aJad 3aJaBaTh
CTYJIEHTY B YCTHOM (opMe YTOUHSIONIME BOIPOCHl B pPaMKax COAEpKaHUS
HK3aMEHAIMOHHOTO OUJIeTa, BBIIAHHOTO CTY/ICHTY.

WHble HOpPMBI, pErJIAaMEHTUPYIOIIME MPOUEAYpPY IPOBEACHUS DSK3aMEHa,
npeactaBieHbl B [lonokeHMM O TEKymIEM KOHTPOJIE YCIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTECTALINU CTYIEHTOB.

9.2. OleHOYHBIE CPEACTBA JJIA IPOBEACHUS MPOMEKYTOUYHOM aTTeCTAUM B
¢popme 3auera
Y4eOHbIM MJIaHOM 3a4eT MO JUCHUILUIMHE HE TPEeTyCMOTPEH.

9.3. OnleHOYHbBIE CPeICTBA IJI1 IPOBeAeHUs IPOMEKYTOUHOM aTTecTAllUN B
(hopme KypCcOBOIro mpoeKTa Ui KypPcoBoii padoThl

Y4eOHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

10. MeToguyeckne peKOMeHIAIMN 10 OPraHU3ANMU U3YUYEeHUs TUCITUTIIMHBI

CTyneHTHl Tiepel HadaJoM W3yYeHWs IUCIHUIUIMHBI O3HAKOMJICHBI C
CUCTEeMaMH KPEIUTHBIX STUHUI] U OAITbHO-PEHTHHTOBOW OIICHKH.

CTyneHThl, W3ydalolue IUCIHUIUINHY, OOECIICUHMBAIOTCS AIICKTPOHHBIMHU
U3JIaHUAMH WIH JOCTYIIOM K HHUM, Yy4€OHO-METOJWYECKUM KOMILJIEKCOM 10
JTUCIUTUIMHE, BKIIOYas METOJMYECKUE YKa3aHUS K BBITOJHEHHIO JaOOpaTOPHBIX
paboT, BcexX BUIOB CAaMOCTOATEIBLHOM paOOTHI.

B y4eOHBIII mporiecc peKOMEHIyeTCs BHEApPEHHE CyOBheKT-CyObEeKTHOM
MEeJaroruaecko  TEXHOJOTHUH, TPU KOTOPOW B  paCHUCAaHUU  KaXKJOTO
NpeToiaBaTelis  OMpeNessieTCss  BpeMs  KOHCYJbTalldid  CTYJIEHTOB  TIO
3aKPETUICHHOMY 33 HUM MOJIYJTIO JUCITUTUTHHEI.

11. BHeceHue U3MeHEHUI U IONOJHEHUH B pad04yI0 MporpaMmmy
AMCHUTLIHHBI
[IpoTokonamu 3acenanuii kKageapsl KeroJHO OOHOBIISIETCS COIEpKAHUE
pabouux MporpaMm JUCUUILINH, 0 yTBepkaeHHOH «llonoxkenrem o padboumnx
nporpamMmax JTUCHHUILTUHY» GopMe.



Hpuiaoxenue
MHNHOBPHAYKHN POCCHUA
denepanbHOE rOCyAApCTBEHHOE OIOPKETHOE 00pa30BaTENbHOE
YUpEXKACHUE BBICILIEr0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIN TEXHHYECKHH YHUBEPCUTET»
(TBI'TY)

Hanpasnenue noarorosku 6akanaspos 08.03.01 CTpoute/ibcTBO
[Tpoduns — I'paxk1aHCKOE CTPOUTEIBLCTBO U XO3SIICTBO

Kadenpa XvuMuu 1 TeXHOIOTUN TTOJIUMEPOB

JlncuuruinHa « XuMUs»

Cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Bonipoc nnst mposepku ypoBHS «3HATDH» — 0 unu 1 unu 2 Ganna:
Enununa konuuecTsa BeliecTBa. 3aKOH HKBHUBAJIEHTOB.
MousipHast Macca SKBUBaJIEHTa KUCJIOThI, OCHOBAHUS, COJIH.

2. 3ananue nis npoBepku ypoBHs « YMETby - 0 unu 2 6anna:
JlaTh KpaTKyto (pOpMYIHUPOBKY U XapaKTEPUCTUKY MEPBOTO 3aKOHA
TEPMOJAUHAMHUKH, TOHATUSIM BHYTPEHHSSI SHEPTUS U SHTAIBIIUS
TEPMOJNHAMHUYECKON CUCTEMBI.

3. 3apganue nus nmpoepku ypoBHS « YMETby - 0 unu 2 6amna:

Paccuutate uyemy paBHbl ucxonHas koHueHTpauus NO, U paBHOBecCHas
3

koHteHTparus O, (B MOJIB/AM”), €CJI PABHOBECHUE B CHCTEME

2NO; <> 2NO + O,yCcTaHOBWJIOCH IIPHU CICAYIOUIUX KOHIIEHTPALIUIX:
[NO,] = 0,006 moss/mm’; [NO] = 0,024 momb/mm’?

Kpurtepuu nTOroBoii OeHKH 32 IK3aMeH:

«OTJIMYHO» - IIPH cyMMe 0asuioB 5 ui 6;

«XOpOILIO» - IPU CyMMeE OaJlsIoB 4;
«yZOBJIETBOPUTEIBHO» - IPU CyMME OAILJIOB 3;
«HEYJOBJIETBOPUTENBHOY - pU cymme O6aioB 0, 1 umm 2.

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



