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Ieab ocBOeHUS IHCUHUIIHHBI

[lenplo mpenojaBaHus IUCLUIUIMHBI ABISETCA MOJTY4YEHUE 3HAHUHM, HEOOXOIUMBIX I IIOJO-
TBOPHOMW JEATENBHOCTU CIIEHUAINCTa. XUMHS (OPMHUPYET TEXHOJIOTMYECKOE MUPOBO33PEHHE CIICIHAH-
CTOB JJIsl MX IPOU3BOACTBEHHO-TEXHOJOIMUYECKONW M IMPOEKTHO-KOHCTPYKTOPCKOW HpodecCHOHATbHOM
NEATEIbHOCTH.

3agaun U3ydeHus IUCLUILIMHBI: U3y4YeHHEe OCHOBHBIX 3aKOHOB U MOHATHI 001Iel XuMuu 1i1s aHa-
JIM3a IPOLECCOB, UCIIOIb3YEMBIX B MAIIMHOCTPOEHUH, a TAKXKE BBIIIOJHEHUE XMMUYECKUX PACUETOB C HC-
IIOJIB30BAHUEM CIIPABOYHOM JINTEPATYphl, IOMOTAIOLIME PEIIaTh BOIPOCH! HAJEKHOCTH MaTEpUaIOB U
KOHCTPYKLIHH.

Mecto y4yeOHoii nucuumiuHbl B crpykrype OOII BO
N3yuyenue kypca «XUMHUN» CBA3aHO C HEOOXOIUMOCTBIO 3HAHUH OCHOB MaTeMaTHKH, (PU3MKH, UH-
(bopMaTHKH, IIMPOKOE UCIOIb30BAaHNUE, KOTOPHIX HE TOJIBKO JAET BO3MOXHOCTh Han00JIee TOYHO BBIPA3UTh
TEOPETHUYECKHE 3aKOHOMEPHOCTH, HO M SIBJISETCSI HEOOXOAMMBIM MHCTPYMEHTOM HX yCTaHOBIeHMs. s
OCBOCHMS JUCLHUIUIMHBI «XUMHs» HEOOXOAMMBl 3HAHWE, YMEHHME U BJaJIEHUE MaTepuaoM IO Ipeile-
CTBYIOILIUM JMCLUUILIMHAM B COOTBETCTBUU C TPEOOBAHUSAMU OCBOEHUS IIPOTPAMMBI: MaTEMAaTHKa; (PU3HKA.

Komnerenuuu odyuaromerocsi, opMupyembie B pe3yJibTaTe OCBOCHHS TUCHUILINHBI

B miporiecce ocBoeHUS JAHHOW MUCIUTUIMHEI Y CTYIEHTa (POPMUPYIOTCS CIICTYIONNE KOMITETCHIINH:

YHUBEPCAJIbHbBIE:

Kon xom- HawnmenoBanue Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU

METCHIINH KOMIIETCHITUH

VKE-1 Cnocoben wucnonb3o- | 3-YKE-1 3Hath: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHMCIIU-
BaThb 3HAaHMUS €CTe- | IUIMH, METOJIbl MAaTEMaTUYECKOTO aHAJIM3a U MOJICIIMPOBAHUs, TE€O-
CTBEHHOHAYUYHBIX PETHYECKOTO U 3KCIIEPUMEHTAIBHOIO UCCIIEI0BaHUS
nucuuiuind, npume- | Y-YKE-1 YMmers: ucnonbs3oBaTh MareMaTHYECKUE METOJIbl B TEX-

HATHh MCTOAbI MaTEMa-
THUYCCKOI'O aHaJlu3a H
MOZACIIMPOBAHUSA, TCO-
PETUYCCKOI'O U IKCIIC-
PUMCHTAJIBHOT'O uc-
CJIICAOBaHUA B I10-
CTaBJICHHBIX 3aJa4dax

HHUYECKUX TMPUII0KEHUAX, PACCUUTHIBATH OCHOBHBIE YHCIJIOBBIE Xa-
PaKTEpUCTUKH CIy4YalHbIX BEJIMYMH, PEIIATh OCHOBHBIE 33/1a4u Ma-
TEMAaTUYECKOW CTATUCTUKU; PELIATh TUIIOBBIE PACUETHBIC 3aJa41
B-YKE-1 Bnagerts: MeTogaMu MaTeEMaTHUYECKOI'O aHAINW3a U MOJeE-
JYMPOBAHMS; METOJAMU PEIICHUS 3aJay aHAJIM3a U pacuera Xapak-
TEPUCTUK (PU3MUECKUX CHCTEM, OCHOBHBIMHU IIpHEMaMu 00pabOTKH
AKCIEPUMEHTAIBHBIX JAHHBIX, METOJaMH PaOOThl C MPUKIIAIHBIMU
MIPOrPAMMHBIMHU IPOJYKTAMH

VKII-3

CrocobeH  cTaBUTH
cebe  oOpazoBarenb-
HBIC LIEJIH TI0/T BO3HH-
Kalollyue >KU3HCHHBIC
3aja4d,  MOJ0MpaTh
CIOCOOBI pELICHUs |
CpeacTBa pa3BUTHS (B
TOM YHCJIE C HCIOJb-
30BaHHEM LHU(PPOBBIX
CpeACTB) JApPYrMX He-

3-VKII-3 3HaTh: ocHOBHBIE MpueMbl 3((HEKTUBHOIO YIIPaBICHUS
COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJMKH CaMOKOHTPOJIS, ca-
MOpa3BUTHS U €aMOOOpa30BaHUSI HA MPOTSHKEHUHM BCEH JKM3HU C
UCIOJIb30BaHUEM LIU(POBBIX CPEICTB

V-YKI-3 VYmerb: 3pPexkTUBHO IMIaHUPOBAThb U KOHTPOJIMPOBATH
COOCTBEHHOE BpEMs, UCIOJIb30BaTh METOJbl CAMOPETrYJISLMHU, Ca-
MOpa3BUTHS B caMOOOyUYEHHsI B TEYEHUE BCEU )KM3HH C MCIIOJB30-
BaHUEM LU(POBBIX CPE/ICTB

B-VKII-3 Bnagets: MeTofgamMu yrnpaBieHUs COOCTBEHHBIM BpeMme-
HEeM, TEXHOJIOTUAMHU IpUOOpETEHMs], UCIIOIb30BaHNUs U OOHOBJIEHUS

00XOMMBIX  KOMIIE- | COIMOKYJIbTYPHBIX U TIPO(ECCHOHANBHBIX 3HAHUH, YMEHUU, H
TEHILIUH HABBIKOB; METOJMKAaMHU CAMOPAa3BUTHUS U caMOOOpa30BaHMs B TeUe-
HUE BCEH JKU3HU C MCTIOJIB30BaHUEM ITU(DPOBBIX CPEICTB

oOmenpodeccuoHalbHbIE:

Kox xom- Haumenosanue Nuaukatopel JOCTHKEHUS KOMIIETCHITUU

METEHIIUN KOMIIETEHIINHI

OIIK-3 Crnocoben mpumensts | 3-OIIK-3 3HaTh: OCHOBHbBIE MaTeMaTUYECKUE MPUIIOKEHUS U PU3U-
COOTBETCTBYIOIIHNI YECKHUE 3aKOHBI, SBJICHHUS M MPOLECChl, Ha KOTOPBIX OCHOBAHBI

¢buzuko-
MaTEeMaTUYECKUH  arl-
mapar, MCETOJblI aHa-

MIPUHILIMIIBI JEHCTBUS 00BEKTOB MPOPECCHOHANTBHON JIEATEIbHOCTH,
a TaK)Ke anmnapaTr TEOPETUYECKOI0 M JKCIIEPUMEHTAIBHOTO HCCIIe-
JIOBaHHUS




HaJIbHBIX 3aJa4

Jin3a U MOJCINpOBa-
HUSI, TEOPETUYECKOTO
U 3KCHICPUMCHTAJIbHO-
r0 HCCICIOBAHUS MPU
penreHnu mpodeccro-

MPOLIECCOB

HpO(bCCCI/IOHaJ'IBHBIX 3aJa4

V-OIIK-3 YMeTh: NpUMEHATh OCHOBHBIE 3aKOHBI MAaTEeMaTHKH, (HU-
3WKH M TEXHHYECKHUX HayK IPH MOJAETHPOBAHUU TEXHOJOTHYECKUX

B-OIIK-3 BnaaeTs: MareMaTHYECKUM amnmnapaToM, METOJaMU TE€O-
PETHUYECKOTO U 3KCIEPUMEHTAIBLHOTO MCCIIECIOBAHUS MPU PEIICHUU

33}13‘11/1 BOCIIMTAaHHSA, PCAJIN3YEMbBIEC B pPaMKaX OCBOCHHUA TUCIHHUIIJINHBI
B IIpoHECCE OCBOCHUA HaHHOI;'I JUCHUIINIMHBI pCAIM3YIOTCA CICAYIOIMIUEC 3a1a4r BOCIIMTAHM .

Hanpas | Co3nanue ycio- Bogiieuenue B pazHo-
. Hcnosab30BaHue BOCIIUTATEILHOIO I10-
Jenmne/ BHIi, o0ecrieun- . IJIAHOBYI0O BHEY4YeOHYI0
TEeHIUAJIA Y4eOHO! JUCHUNIMHBI
eJIn BaIOLIUX AeATeJIbHOCTh

[Tpodec- | - bopmupoBanue | Mcrnonb3zoBaHue BOCHUTATENbHOrO MOTeH- | 1.OpraHu3zanus Hay4HO-
CHO- KYJIBTYpBI UCCIIE- | IMaJIa AUCHUILTUH MPO(PECCHOHATBHOIO MO- | IPAKTHYECKUX KOH]e-
HaJIbHOE | JIOBaTEeNIbCKOW U | Iynsd Ui  (OpMHpPOBAaHUS HWH)KEHEPHOTO | pEeHIUIl U BCTpeU ¢ Be-
U TPYAO- | MH)KCHEPHOM Jiesi- | MBIIIUICHUSI M MHXKEHEPHOM KYyJIbTYphl 3a | IYIIUMHU CIICIHAIUCTaMU
Boe BoCc- | TenbHOCTH (B16) | cu€T mpakTHYECKHUX CTYIEHUYECKHX HCCIe- | MPEANPUITHI ropoaa u
MATaHUE JIOBaHUM COBPEMEHHBIX NPOU3BOACTBEHHBIX | BET€paHaAMM aTOMHOMN

CHCTEM; MPOCKTHOH IESTEIbHOCTH CTYICH-
TOB 1O pa3pabOTKe M ONTHUMH3AINU TEXHO-
JOTUYECKUX CHUCTEM, CBSI3aHHOW C pEIIeHH-
€M pealbHBIX IPOU3BOACTBEHHBIX 3ajad;
NPOXOXJICHHS Yepe3 pasHOOOpasHble HUIPO-
BbIe, TBOpYECKHE, (ecTUBAIbHBIE (POPMEI,
TpeOyroIlue aHajih3a CIIOKHOTO OOBEKTa,
IIOCTAHOBKM OTHOCUTEIBHO HEro Ipeodpa-
30BaTENIbHBIX 3a]ad IS MX ONTHMAJIBHOTO
pemeHus.

OTpaciu.
2. Opranu3zauus u npo-
BEJ/ICHHE TIPEIMETHBIX
OJIUMITHA]] M Y4aCTHE B
KOHKYpcax mpogeccuo-
HAJIbHOT'O MacTepCTBa.
3.YV4acTue B ©XeroHbIX
AKX CTYACHYECKHX
CTPOUTEIBHBIX OTPSAI0B

CTpykTypa u coaep:kaHue y4eOHO# THCHHNIHHBI
JucnunnuHa npenojaeTcs cTyaeHTam B 1-om cemectpe. OOmas Tpy10eMKOCTh AUCIUIIINHBI CO-
cTaBJIsIeT 2 eAUHUIILI, 72 aK. yaca.

KaJjenpapHbiii nJjiaH

No Buner yueOHo nesTenbHO-
P cTH (4Jac.
No ( ) Artte- Makcu-
a (2} [0} -~
5 T HaumenoBanwue pa3nena (Tembl) = o cramvs | MaJIbHBIN
%
1 e JUCIUTIAHBI ° = g 3 paznena Oamn
o
e | M § g 5| £ s (dbop- 3a pas-
B m | 2| & E © ma)* nem**
JI Ve <
< (=N
a = =
Pa3znea 1 — «OCHOBELI XUMHH»
CoBpeMeHHBIE acTIeKThl Pa3BUTHUS
1 | xumuu. OCHOBHBIE IIOHATHUS U 3aKO- 8 2 6
Hbl xuMuu. CTpoeHHe aToMa P12
[Teproaundeckas cuctemMa 3JIeMEHTOB I >
B CBETE TEOPUHU CTPOEHUS aTOMA. 30
2 pHH TP 6 | 2 4 | KU Nel
XHUMUYECKas CBSI3b U CTPOCHUE MO-
1 (uch-
JEKYI
MEHHO)
KucnoTHO-OCHOBHBIE M OKACITUTENb-
3 HO-BOCCTAHOBUTEJILHBIE CBOIICTBA 12/2 | 2 | 4/2 6
BEIECTB
Xumuueckass KHHETHKA U PaBHOBE-
4 p 122 | 2 | 4R 6
cue
Paznes 2 — «DjeKTpoXumMus»




3aKOHOMEPHOCTH MPOTEKAHUS XU-
5 MUYECKHUX peakiuii. XuMudecKas 8 2 6
TEPMOJMHAMUKA JIP3,4
MerTasmibl. DJIEKTPOXUMHUECKUE CH- I
2 | 6 | cremsl. 'anpBanuueckue siieMeHtsl. | 18/6 | 4/2 | 8/4 6 K Ne2 30
DJIEKTPOIU3 COJICH. (much-
Koppo3sus MeTasios. MEHHO)
7 MeTo/b! 3aIHUThI 812 | 2/2 6
METAJUIOB OT KOPPO3UH
BuJ npoMe:KyTOYHOI aTTecTalliu 72/12 116/4)16/8 40 3 40

* - COKpallleHHOE HanMEHOBaHUE (POPMBI KOHTPOJIS
** - cymMMa MakCUMAaJIbHBIX 0aioB JT0JDKHA ObITh paBHA 100 3a ceMecTp, BKIIIOYas 3a4eT U (WIH) IK3aMeH

CoxpalieHHOe HAaMMEHOBaHUE (POPM TEKYIIEro KOHTPOJIS M aTTECTAIMH Pa3/IelIoB:

Oobo3HaueHne Ilos1HOe HAMMEHOBaHHUe
JIP JlabopaTtopHnast pabora
pil| Joxknan
KN KonTposb 1o uroram
3 3auer

Conep:kaHue JEeKIHOHHOT0 Kypca

Beero YuebHo-

Tema nexuun. Bonpocekl, oTpadarbiBaemMble Ha JIEKIHH 4ACOB MeToauYecKoe
o0ecneyeHue

1 2 3

Jlekuus 1. CoBpeMeHHbIe aceKThl pa3BUTHA XUMHHU. OCHOBHbIE NIOHS- 2 1-6

THA ¥ 3aK0HBbI XuMuK. CTpoeHue aroma

1. Yenexu cOBpEMEHHOM XUMHUH.

2. OCHOBHBIEC IOHATUSL XUMUU: XUMHUYECKUH AJIIEMEHT, aTOM, MOJIEKYJIa, IPO-

CTBIC M CIIOJKHBIC BEIIECTBA, a0OCOIIOTHAS U OTHOCUTEJILHAS aTOMHAas Macca,

abconoTHasE U OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca, €IUHHIA U3MEepPeHUs

KOJINYECTBA BEILIECTBA — MOJIb, MOJISIPHAsI Macca BELIECTBA.

3. OCHOBHBIE 3aKOHBl XMMHUHU: COXPAHEHUS] MACChl U SHEPIUH, OCTOSHCTBA

COCTaBa, MPOCTHIX 0OBEMHBIX OTHOIIEHUS, ABOTa/IpO, SKBUBAJICHTOB.

4. Teopust crpoenust atoma. CoctaB aTOMHOTO siapa. M30Tombl, M300aphl.

KBanToBbic uncia.

5. llpunnun [Taymu. [IpaBuino XyHna.

6. [IpuHUIMIT HaUMEHbILIEH SHEPTHUH, ITpaBUiia KiieukoBCKOro.

7. DneKTpoHHbIE KOH(UTYypalluK aTOMOB U UOHOB. CeMeicTBa XMMUYECKUX

3JIEMEHTOB.

Jlexknus 2. Ileppoanyeckasi cucTeMa 3JIEeMEHTOB B CBeTe TEOPHH CTpPOe- 2 1-6

HUS aToMa. XMMHUYeCKas CBA3b U CTPOEHHEe MOJIEKY.I.

1. IMepuoanueckuii 3akoH J[.MI. MenneneeBa u aBa 3Tana ero pa3BuUTus. 2.

CTpyKTypa NEepHOIUYECKON CHCTEMBI DJIEMEHTOB: TIEPHOJIbI, Tpynmsl. 3. Ba-

JICHTHOCTb.

4. OCHOBHBIE BUJIBI U XaPAKTEPUCTUKN XUMHYECKOU CBSI3H.

5. KoBanentHast cBsi3b. MoHHas cBsA3b. JloHOpHO-akLenTOpHHAs CBs3b. Bo-

JIOPOJIHAS CBA3b. MeTajuinuecKkas CBs3b.

Jexknus 3. KHCI0THO-0CHOBHbBIE H OKHCJIHTEIbHO-BOCCTAHOBUTEIbHbIE 2 1-6

CBOMCTBA BelleCcTB

1. OKuCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUU.

2. CTerneHb OKUCIICHUS.

3. [Iporiecchl OKUCIEHUS U BOCCTAHOBJICHUSI.

4. CocraBieHrue ypaBHEHHI OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIINU:

METOJIOM JJIEKTPOHHOT0 OaaHca, HOHHO-3JIEKTPOHHBIM METO/IOM.




Jlekuus 4. XuMnyeckasi KHHETUKA U pABHOBecHe

1. XumMundeckass KHHETHKA.

2. I'oMOreHHble MPOLECCHl U UX CKOpPOCTh. ['eTeporeHHble peakuuu U UX
CKOpOCTb.

3. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluu OT KOHLEHTpaluil pearu-
PYIOLIMX BEIECTB, 3aKOH ACHCTBUS MacC, KOHCTaHTa CKopocTu. 4. BinusHue
TEeMIIepaTypbl Ha CKOPOCTh XMMHYECKHUX peakiuii (mpaBuio Baut-T'odda,
ypaBHEHHE AppeHuyca).

5. Oueprus aktuBauuu. Karanus. Karanuzaropsl.

6. Xumunyeckoe paBHoBecue cucteMbl. OOpaTuMble U HEOOpaTUMbIE peak-
U,

7. KoHcTaHTa paBHOBECHS TOMOI'€HHBIX M F€TEPOr'€HHBIX MPOLIECCOB.

8. Cmenienne xumuueckoro pasHosecus u npunuun Jle [larense.

1-6

Jleknusi 5. 3aKOHOMEPHOCTH NMPOTEKAHWS XUMHYECKHX peakuuii. Xu-
MHYeCKasi TePMOJANHAMHUKA

1. OcHOBHBIE TOHATHSA XUMUYECKON TEPMOIMHAMUKH.

2. BHyTpeHHsIsl HEprus U SHTAIbIUA cucTteM. [lepBblil 3aKOH TepMOJIMHA-
MUKH.

3. TenoBoi 3ppeKT XUMHUIECKON PEeaKIUH.

4. TepMOXUMHUYECKHE YPaBHEHUS ITPOIIECCOB.

5. DHeprus ['n60ca 1 HanPaBIEHHOCTh XUMUYECKHUX PEAKIIHIA.

6. YcnoBusi CaMONIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUM.

1-6

Jleknusi 6. Metanibl. DJIeKTPOXUMHYECKHE cUCcTeMbl. ['anbBaHNYeCcKHUe
3JIeMEeHThI. DJIEKTPOJIU3 COJIeH.

. Ctpoenue, ciocoObl MOTY4YeHHsI, CBOMCTBA METAJLIOB.

. PaBHOBeCHE Ha rpaHulie METAILI—PACTBOP.

. DIeKTpoaHbIN noTeHuuan. CTaHaapTHbIA BOJOPOJHBIN AIEKTPO/I.

. P cTaHmapTHBIX 3JIEKTPOIHBIX TOTEHLIHAJIOB.

. YpaBHenue HepHcra.

. 'anpBaHMYECKUI AIIEMEHT.

. DIIEKTPOABUKYILAsA CUJIA IIEMEHTA.

. DIEKTpOJIN3 pacIuiaBoB. PacTBoprMEbIe 1 HEPACTBOPUMBIE aHO/IBI.

. DnexkTponn3 pacTBopoB. KaronHble 1 aHOIHBIE MPOLIECCHI ITPU IEKTPOIIU3E
BOJHBIX PACTBOPOB JIEKTPOJIUTOB.

10. 3akonsr Dapanes.

OC OIS WnNn P WN —

Jlexknus 7. Koppo3us meranos. Meroasl 3alIMTHI METALJIOB OT KOPPO-
31U

. Koppo3ust Mmetaiuios.

. Knaccugukanus Koppo3HOHHBIX ITPOIIECCOB.

. XUMHYECKask KOPPO3Hs.

. DINEKTPOXUMHUYECKAs] KOPPO3HSL.

. MexaHu3M 3JIEKTPOXUMHUYECKOU KOPPO3HUHU.

. Buzsl genonspuzammu.

7. 3amuTa METauIoB OT KOPPO3HUH.

8.3alMTHBIEC MOKPBITHS: METAUTMYECKHE U HEMETAJUTMYECKHE.
9. DIeKTpOXUMHUYECKas 3alIMUTA: MPOTEKTOPHAS U KaTOIHASL.
10. MUHruOuTOops! KOPpOo3uu

NN BN W -

ITepedyenb npakTHYeCKUX padoT - He MPeAYCMOTPEeHbI Y4eOHbIM IIAHOM

Ilepeyennb 1a0opaTOpHBIX padoT

. Yueono-
Tema n1a6opaTopHoii pa6oTsl. Bonpocsl, oTpadaTsiBaeMble Ha 1abopa- | Bcero
METOIHYECKOe
TOPHOM 3aHATHU 4acoB
odecreueHue
1 2 3
Tema: «KHCII0THO-OCHOBHBIE H OKHCJIHNTEILHO-BOCCTAHOBHTEJILHBIE 4 1-6,8




CBOIiCTBA BelIECTBY»
OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIITUU

Tema: «XumMHYeckass KHHETHKA H PABHOBECHE»
XHUMHYECKOE PABHOBECHE U CKOPOCTh XMMHUYECKOMN pEeaKIuu

1-6,7

Tema: «Metajuibl. JJIEKTPOXHMHYECKHe cHCTeMbl. ['ajbBaHUYeCKHUE
3JIEeMEHTbI. DJIEKTPOJIH3 COJIei»
DIEKTPOIUTUYECKAs AUCCOIUAIIHS

1-6,9

Tema: «Metamabl. JjeKTpoxumMuieckue cucrembl. ['aJbBaHUYeckue
3JIEMEHTbI. DJIEKTPOJIH3 COJIei»
DNeKTpoIn3

1-6,10

33[[31-[1/15[ JJI1 CAMOCTOAITEIbHOIM p360TLI CTYACHTOB

BO]'[pOCLI AJIA CAMOCTOATECIIBHOIO H3YYCHUA (3a)laHI/lﬂ)

Bcero
4acoB

Y4yedHO-
MeTOANYeCcKoe
odecrmeyeHue

1

3

CoBpeMeHHbIe acNeKThl pa3BUTHS XUMHH. OCHOBHbIE MOHATHS U 3aK0-
Hbl XuMuH. CTpoeHue aroma CBs3b XMMHUH C IPYTUMH HayKaMH. 3HAUCHHE
XMMHU B CTPOUTENBCTBE W IPYTUX OTPACISAX MPOMBIIUIEHHOCTH. XUMHYe-
ckue pacuersl. CamocrosiTenbHas paboTa MO OCHOBHBIM 3aKOHOM XUMHH.
Hcropus pa3BUTHA NPEACTABICHUH O cTpoeHUH atoma. [lepBbie Mopemnu
crpoeHusi atoma. [loHsTe o KBaHTOBOl MexaHuke. COCTaBlieHHE 3JEK-
TPOHHBIX U TpaduuecKkux GopMysT aTOMOB M HOHOB

1-7

Ilepuoanueckasi cucreMa 3JIeMEHTOB B CBeTe TEOPHH CTPOEHHUS aToMa.
XumMHuyeckas CBsi3b M CTPOCHUE MOJIEKY.JI.

JlnanekTuyeckuil XxapakTep NePUOJNYECKOrO 3aKOHA. 3HAUEHUE NIEpUoInYe-
CKOH cuctembl 35ieMeHTOB. OnpeieleHne NO0JI0KEHUs 3JIEMEHTa B IEPUOAU-
YeCcKOM CHCTeMe 3JIEMEHTOB IO 3JIEKTPOHHOI (opmyre. PaninoakTHBHOCTD.
3HepF€TI/I‘~I€CKI/Ie AuarpaMMbl TOMO- U TCTCPOAACPHBIX ABYX-aTOMHBIX MOJIC-
KYyJ U MOHOB, COCTOAILIMX U3 aTOMOB 3JIEMEHTOB BTOPOro nepuoja. Pacuerst
JUTMHBI CBsI3U. B3aumoeiictBue mexay moiekyinamu. KomriekcoobpasoBa-
Tenu W aura”abl. Kpucraminueckue cucTeMbl. THUIBI KPUCTATUIMYECKUX pe-
IETOK. ATperaTHoe COCTOsIHME BemecTBa. Pa30Bble NPEBPAIICHHS] BEIECTBA

1-7

KHC10THO-0CHOBHBIE M OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHbIE CBOHCTBA
BCIIECTB

OcHOBHBIEC KIacCHI HCOPTaHUYCCKUX COCIUHEHMH. CaMocrosTenbHas pa60Ta
Mo KJj1acCaM HEOPTraHWUYCCKUX coequHeHn. TUNMHMYHBIE OKUCIUTEIN U BOC-
CTaHOBUTCIIN. HaHpaBHeHI/IC MMPOTCKAHUA OKHCIINTCIBbHO-
BOCCTaAaHOBHTCIIbHBIX peaKuHﬁ. OHpG}IGJ’IGHI/Ie OKBHUBAJICHTOB OKUCJIIUTCIIA H
BOCCTaHOBUTENA. Polib CpCAbl B IPOLECCAX OKHUCJICHUA-BOCCTAHOBJICHHU

1-7

XuMu4yeckass KHHeTHKA M paBHOBecHe

MonekynapHOCTh U OPSIAOK peakuuil. BinsHue karaimn3aropa Ha CKOPOCTh
peakuuu. Crnoxksele peakiuu. @opmanbHas kKuHeTHKa. JDHPeKTHBHOE BpeMs
peakuuu. KazupaBHoBecHoe nmpubiamkenue. ComnpsbkeHHble peakiuu. Ksa-
3UCTallMOHAPHOE MPHUOIKEHNE A TOCIEA0BATEIbHBIX peakui

3aKOHOMEPHOCTH MNPOTEKAHUS XMMHYECKHUX peakuuii. XuMuYecKas
TePMOAUHAMHKA

OHeprerudeckue 3PPexTsl XUMUUECKUX peakuuid. Tepmoxumus. 3akoH ['ec-
ca. Terora oOpazoBaHMs XMUMHUYECKHX coeanHeHui. [Tonarue 06 suTponuu.
3aBUCHMOCTbh SHTPOIIMU M HHTAIBIIUHU OT TEMIIEPATyphl. YIIOPSIAO0YEHHOCTh
CTPYKTYPBI BEIIECTBA ¥ DHTPOIUSL.

MeTauibl. DiIeKTPOXUMHUYeCKHe cucTeMbl. ['ajibBaHMYeCKHE 3JIEeMEHThI.
JIEKTPOJIH3 COJIECH.

Poxnenue anexrporexuuku. [Ipumenenne snexrponusa. Ilomyuenne meran-
JIOB C UCTIOJIB30BAHUEM DIIEKTPOIU3a. DIEKTPOJIUTHI U UX CBOMCTBA. ['anbBa-
Hu3anus. [IpruMeHeHne rajabBaHMYECKHX MOKPbITHI. KOHIEHTpanmoHHbIE

1-7




TraJJbBAaHUYCCKHUEC JJICMCHTHI.

Koppo3us meTaiioB. MeToabl 3alIMTHI METAJJIOB OT KOPPO3HH 6 1-7
Mertamiel. OCHOBHBIE 3JEKTPOXUMHUECKUE TMOHATHS. DIEKTPOXMMUYECKUE
npouecchl CoCTaBlIeHUE CXEM TaIbBAHMYECKUX AJIeMEHTOB U pacueT D/C.
AkkymynsTopbsl. OCHOBHBIE METOBI 3aLIUTHI OT KOPPO3HUHU.

CymHocTh 3mekTponn3a Posb BTOPUYHBIX MPOLECCOB HPU 3IIEKTPOIIU3E.
[IpakTHyeckoe MPUMEHEHHUE FITEKTPOIIH3a.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu peanuzanuu y4eOHOTO MarepHalia Kypca «XHUMHUS» HCHOJB3YIOTCS pa3inyHble 00pa3oBa-
TEIbHBIC TEXHOJOTHH, CIIOCOOCTBYIONIME CO3MaHHMIO aTMOC(hephl CBOOOIHOW M TBOPUYECKOH JMCKYCCUU
KaK MEXJy IpernojaBaTelieM U CTYACHTaMHU, TaK U B CTyACHUYECKO# rpymre. Llenbio npu 3Tom sBisercs
BBIPA0OTKA Yy CTYJCHTOB HABBIKOB W KOMIICTCHIIMH, MO3BOJISIOIINX CAMOCTOSTEIIHBHO BECTH HCCIIEIOBA-
TEIbCKYIO U Hay4YHO-TIEIarOTHYecKyIo padoTy.

AynUTOpHBIE 3aHATUS IPOBOAATCA B BUJIE JEKLUH ¢ ucnoiab3oBanueM 11K n koMneroTepHoro npo-
€KTOpa, J1adOopaTOpHBIC 3aHATHUS MPOBOASTCS B CHEHHATU3UPOBAHHBIX AYAUTOPHUSIX C HCIOJIb30BAaHUEM
XHUMHYECKOro JabopatopHoro odopyaoBanusi. CamocrosiTenbHas paboTa CTy/I€HTOB MPOBOAUTCS IMOJ PY-
KOBOJICTBOM IIPEIo/IaBaTeseii, ¢ OKa3aHUEM KOHCYJIBTALUNA U MOMOIIY MpU HOJATOTOBKE K KOHTPOJIBHBIM
pa60TaM, BBIIIOJIHCHUN JOMAIITHUX 3aI[aHI/If/'I

®oH] O1IeHOYHBIX CPeICTB
@DOoH/ OLIEHOYHBIX CPEJICTB IO JUCHUIUIMHE 00E€CIIEUNBACT MPOBEPKY OCBOCHHUS MJIAHUPYEMBIX pe-
3y/lbTaTOB 00yueHUs (KOMIIETEHIUI U UX MHAUKATOPOB) IOCPEACTBOM MEPONPUATUN TEKYIIET0, pyOekK-
HOTO U MPOMEXYTOYHOT'O KOHTPOJISL O JUCLUIUINHE.
CBsi3p MeXIy (POpPMUPYEMBIMU KOMIETEHIIUSAME U (hOpMaMH KOHTPOJISI KX OCBOSHUS IpECTaBie-
Ha B cieayouei rabaure:

HaunmenoBaunune KoH-
Ne Koa u HauMeHOBaHWE UHAMKATOPA JOCTHU- HaumenoBanue

TPOJIUPYEMBIX pa3zie- .
/o YKEHUSI KOMIIETEHLIUN OLIEHOYHOI'O CPE/ICTBA
JI0B (TEMBI)

Bxo1HO# KOHTpPOJIb
VYKE-1 Bormpocsl BXOAHOTO KOH-
TpoJis (YCTHO)

1 | BxoaHoif KOHTPOJIb

ATTrecranus pas3/ienoB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH

2 Paznen 1 «OcnoBer | YKE -1; VKII-3; OIIK- 3. Joknan — (YCTHO)
XUMHUH» KonTtpons mo uroram
- (MUCHMEHHO)
3 Paznen 2 YKE -1; YKII-3; OIIK- 3. Hoxknan — (ycTHO)
«DNEKTPOXUMUSD) KonTtpons mo uroram
- (MUCBEMEHHO)

[TIpomexxyTouHas arrecranus

Bompocs! k 3aueTy

4 3ager VKE -1; YKII-3; OIIK- 3.
(ycTHO)

BxoHO#I KOHTpOJIb NpeiHa3HaueH /s BBISBICHUS IPOOETIOB B 3HAHUSAX CTYJEHTOB M TOTOBHOCTH
UX K [OJIyYE€HHUIO HOBBIX 3HaHUM. O1IeHOYHbIE CPECTBA AJISl BXOAHOIO KOHTPOJIS IPEACTABISIIOT CO00M Te-
CTHPOBaHUE, KOTOPOE BBIAIOTCA CTYACHTAM B MIMCbMEHHOH (opme.

IlepeyeHb BONPOCOB BXOAHOI0 KOHTPOJISA

(TectupoBanmue)
1. K kucnoram OTHOCUTCS KaX/10€ U3 BEIIECTB, YKa3aHHBIX B PSAY
1) H2S, HNOs, HBr 3) HC1, H,S04, KCI
2) HI, HPO4, NH3 4) HCI Og4, CHa, H2S
2. B nopsizike ycuieHusi HeMeTaJUTMYECKUX CBOMCTB XUMHUYECKUE 3JIEMEHTBI PACIIOJIOKEHBI B PSLY
1)P—>S— CI 3)0—->S—Se

2)N— P — As 4)S —-P — Si



3. ATOM XJIOpa UMEET pacIpeie]ICHIE AIEKTPOHOB IO CIIOSIM:

1)2,8,5 3)2,8,6

2)2,8,7 4)2,8,8

4. B coemMHEHUH C BOJOPOJIOM CTETICHb OKHCJICHUS -2 BCETZla UMEET KaKIbIH U3 JIBYX XUMHYE-
CKHX DJICMCHTOB:

1O, S 3)0,C

2)S, N 4)S,Cl1

5. Peakuus ropenusi ammuaka, ypapaenue kotopoid 4NH;z + 30, = 2N, + 6H,0 +Q, siBnsieTcs pe-
akuuen

1) 6e3 U3MEHEHUS CTEICHEH OKHUCIICHHUS, KaTATUTUYCCKOM, 9K30TEPMUICCKOM

2) ¢ UI3MCHEHHEM CTEIICHEH OKHMCICHHS, HEKATaTUTHIECKOM, SHI0TEPMHUCCKOM

3) ¢ U3MEHEHHUEM CTEIICHEH OKUCIICHHS, HeKATATUTHYCCKOM, SK30TEPMUYCCKOM

4) 06e3 M3MCHEHUS CTEIICHEH OKUCIICHH S, HCKATATUTHYECKOM, SK30TEPMUIECKOM

6. Monbl BOIOPOAA U KUCTIOTHOTO OCTaTKa MPH AIEKTPOIIUTHICCKON JTUCCOIUAIIIN 00pa3yIoT

1) NaH,P0, 1 NazP0, 3) HNOs u NH3

2) H,S04 u HBr 4) K,Si0; u HC1

7. B COOTBETCTBMM C COKpAIICHHbIM HOHHBIM YpaBHEHHUEM Cu®* + 20H =
Cu(OH); B3auMOIeHCTBYIOT

1) CuS04 u Fe(OH); 3) Cu,S03 u NaOH

2) CuCl; u Ca(OH); 4) KOH u Cu,S

8. OkcuJl MarHus pearupyer C

1) CuO 3) HNOs

2) Ca(OH); 4) KOH

9. OcHoBaHme U COJIb 00PA3YIOTCS MPU B3aUMOJICHCTBUN

1) Ba(OH); u KNOg 3) Cu(OH), u ZnCl,

2) NaOH u Fe»(S04)s 4) KOH u H,S04

10. B mepuoje HEMETAIUTMYECKUE CBOMCTBA XUMHUYECKUX 3JICMEHTOB C YBEIMYCHUEM aTOMHO-

ro HOMepa yCUJIMBAIOTCS, [IOTOMY YTO
1) He U3MEHSIETCSI YUCIIO 3JICKTPOHHBIX CIIOEB B aTOME
2) HU3MCHSACTCA BAJICHTHOCTD 3JICMCHTOB B BOAOPOAHBIX COCANMHCHUAX
3) yMEHBIIACTCS YUCIIO AIEKTPOHOB BHEIIHETO 3JIEKTPOHHOTO CIIOS
4) yBEIMYUBAETCS YNCIIO AIEKTPOHOB BHEIIHETO 3JIEKTPOHHOTO CIIOSI

Texynui KOHTPOJIb — 3TO HEMPEPBIBHO OCYILECTBIISIEMbIA MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUUN
1 (OpMHUPOBAHUS YMEHUI 1 HaBBIKOB B T€UEeHUE ceMecTpa. Tekyluit KOHTPOJIb 3HAHUH, YMEHUI 1 HaBbI-
KOB CTY/IEHTOB OCYIIECTBJIIETCS B X0O/I€ YUEOHBIX (ayIUTOPHBIX) 3aHITUN, IPOBOAUMBIX IO PACIUCAHMUIO.
dopMaMu TEKYIIEro KOHTPOJIS BBICTYMAIOT YCTHBIE ONPOCHI, PELIeHHe KOHTPOJIbHBIX PadOT, TOKJIAIbI U

pedepartsi.

Bompocsr mist otué€ra mo mabopatopHoi padbore
«CKOpPOCTh XUMHUYECKUX PEAKIIUI U XUMHUYECKOE PABHOBECUE»

1. Ot kakux (pakTOpPOB HE 3aBUCUT CKOPOCTh XUMHUYECKON PEeaKIuu (BCE BELIECTBA KUIKOCTH)?

2. OT KaKHX IMapaMeTpoB 3aBUCUT KOHCTaHTa XUMHYECKOTO PAaBHOBECHSI?

3. Peakmus uaer no ypaBuenuto Hy + I, <> 2HI. KoHcTranTta ckopocTu 3Toi peakiiuu npu HEKOTO-
poii remneparype pasHa 0,16. Mcxonubie konuentpauun Hy u I coorBerctBenHo pasubl 0,04 Moib/a u
0,05 Monb/11. BeuucnuTe Ha4aIbHYIO CKOPOCTh PEAKLUH U ee CKopocTh, Koraa C (Hz) = 0,02 mouns/m.

4. Kak u3MeHHTCS CKOPOCTh PeaKIUy, MPOTeKarollel B ra30Boil (aze, eciiy MOBBICUTh TEMIIEpaTy-
py ot 800 1o 1200 C, TemneparypHbiii K03()PUIIMEHT CKOPOCTH peaKkLuu paBeH 37?

5. KoHcranTa ckopocTu peakiuu pazinoxerus N,O, mporekaromeit mo ypaBaenuto 2N,0 = 2N, +
0y, pasua 5 10™. Hauansnas xonmenTpamus N;O = 6,0 Monb//1. Beurc/InTe HAYaTbHYI0 CKOPOCTh Peak-
WU U CKOPOCTh, kKoraa paznoxurcs 50 % N»O.

6. B romorennoii cucreme 2NO, = 2NO + O, paBHOBeCHbIE KOHIEHTpAIIUH pEarupyromiux Be-
mectB: C(NO2) = 0,8momnb/n; C(NOp) =2,2 moms/i; C(Opz) = 1,1 Monb/n. BeluuCIUTe KOHCTAHTY paBHO-
BECHS PEAaKIMHU U UCXOHYI0 KOoHLeHTpauuo NOx.



7. Peaknus unet no ypasHeruio 2NO + Cl; <> 2NOCI. Ucxoansie konnenTpanua NO u Cl; co-
otBeTcTBEHHO paBHBI 0,5 u 0,2 Moib/. BeruucinTe KOHCTaHTY paBHOBECHS, €CJIM K MOMEHTY HACTyILIe-
HUs paBHOBecus npopearuposasio 20 % NO.

Bompocs! s ordyéra 1o 1abopaTopHOii paboTe
«OKHCIUTEIFHO — BOCCTAHOBUTEIILHEIE peakuun»

1. OnpenenuTh CTENEHb OKUCIECHHMS KaXKIOro aroma B cienyromux Bemectsax: NaBrOs, Ki,
HNO,, Na,SO3, KoMnQOy, V705, (NH4)2Cf207, H3POs.

2. cxonst U3 cTeneHn OKUCIICHHSI MapraHiia, cepsl U a3ora B coeauHeHusx KMnOy4, H,S, HNO;
OIIPCACIINTEC, KAaKOC U3 HUX MOKCT IHPOSABIIATE OKUCIIUTCIILHBIC CBOﬁCTBa, KaKO€ BOCCTAHOBUTCIIBHBIC U
KaKOC MOXCT HPOABJIATh KaK OKUCIIUTCIIbHBIC, TAK 1 BOCCTAHOBUTCIILHLIC cBoicrBa? Hoquy?

3. Ha ocHOBaHMH 3JIEKTPOHHOrO OajaHca paccraBbTe KOI(QPUIMEHTH B YPABHEHUH PEAKIIUH,
UIyIIEH TI0 CXeMe

a) AsH3 + HNO3;— H3AsO4 + NO,+ H,O

6) Cu,S +HNO3 —>Cu(NO3)2 + H,SO4 + NO + H,O

B) CrC1; +NaClO + NaOH— Na,CrO,4 + NaCl + H,O

r) NaBr + NaBrO; + H,SO4 = Na,SO4 + Br, + H,O

Il) KMnO,4 + H3PO3 + H,SO4 = MnSO,4 + H3PO4 + KoSO4 + H,O

4. Kakve peakiuy HA3bIBAIOTCS PEAKIUSIMH BHYTPUMOJIEKYJIAPHOIO OKHCIIEHHS - BOCCTAHOBJIE-
Hus? Ha ocHOBaHNH HOHHO-3JICKTPOHHOTO OajiaHca 3aKOHYUTE YPABHEHUS CICAYIOIINUX PEaKIIHIA:

a) KCIO4, — KCl1+...;

6) KMnO4 — KosMnOg4 + MNOs +...;

B) NH4sNO3z — N + ...

F) P +KOH + H,O— KH,PO, + .. .;

n) I+ Ba(OH), — Ba(103); + ...

e) Al + KoCroO7 + ... —... + Cr2(804)3 + K,SO4 + ...

Bonpocs muig otuéra no nabopatopHoil paboTe «NEeKTPOIUTHIECKAs! TUCCOLUALINS

1. Ilepeuncnute u3BecTHble BaM cuibHbIE U c1abble KUCIOTHI U OCHOBAaHUS

2. OOBsAcHUTE, TOYEMY COJIM cIaOBbIX KUCIOT SIBJISAIOTCS, KaK MPAaBUJIO, CHIIBHBIMU 3JIEKTPOJIMUTA-
Mu?

3. Onpexnenurte cTeneHb aAuccouuanuu ykcycHoi kucnotsl B 0,001 M pacTtBOpe, eciiu U3BECTHO,
410 B 1 11 9TOTO pacTBOpa comepxkutes 6,26+10% YacTHIr — MOJEKYIT H HOHOB

4. PaccumTaiite koHcTaHTy nuccormanuu HCN, ecau B 0,1 M pactBope 310it kucnotsel [H+ ] = 6,9
*10™ r-pon/n

5. CkonbKo BoJbl Hy»kHO npu6aButh K 11 0,3 M pactBopa mypassunoit kucinotrst HCOOH (K= 2
10™ ), UTOOBI CTENEHb TUCCOIMAIIUH YIBOUIACH?

fg. BoruncnuTe KoHIEHTpanuo HOHOB Bojgoponaa B 0,1 M pacTBope ykCycHON KHCHOTHI, ecin K=
1,810 .

Bonpocs! 1is otuéra no gabopatopHoil padore «INEeKTPoIn3»

1. DIeKTpOaN3 U MEXAHU3M BJIEKTPOXUMHUYECKUX IPOLECCOB.

2. XapaKTepucTHKa aHOJIOB M OTJIMYHE MTPOIIECCOB AIEKTPOIU3a C PACTBOPUMBIMHU U HEPACTBOPH-
MBIMHU aHO/IaMH.

3. DIIeKTpOHBIC TOTEHITNAIIBI, U 3HAYCHUSI 111 aKTUBHBIX U MAJIOAKTHBHBIX METAJIOB

4. B kakoi mociIeIoBaTeIbHOCTH OYAYT BBIACIATHCS METAJIBI TIPH DJIEKTPOJIM3E PacTBOpa, CO-
JIEPIKAILIEro MOHBI Fe, Ag", Bi*3, Pb*? B oguHakoBoii KOHLIeHTpauuu? Hanummure ypaBHEHUS 31€KTPO-
HBIX MPOIECCOB.

5. Uepes pacTBOp CepHOI KUCIOTHI MPOMYCKAIN TOK cujio 2 A B TeueHue 2 yacoB. CKOIbKO JTUT-
POB BOJOpPOJA, U3MEPEHHOIO0 MPH HOPMAJBHBIX YCJIOBUSX, BBIAENIWIOCH Ha Katoae? CocTaBbTe 3IEK-
TPOHHBIE YPABHEHUS MTPOLIECCOB, TPOUCXOAAIINX Ha MHEPTHBIX AJIEKTPOIaX.



6. CKOJIbKO BPEMEHH MPOMYCKAIA YEPE3 PaCTBOP LIEIOUH TOK CHIIONW 3 A, €CJIM MPH 3TOM BbIJIE-

JIAIIOCH 2,24 11 KUCIIOPO1a, U3MEPEHHOIO MPU HOPMaJIbHBIX YCIOBUAX? COCTaBbTE AJIEKTPOHHBIE YpaBHE-

HUA IPOICCCOB, MPOUCXOAAIHNX HA JJICKTPOAAX, CUUTAA, YTO OHU BBITTOJIHCHLI U3 UHCPTHOI'O MaTCpuraia.

7. Yepes pacTBop cynbdara IIMHKA MPOITyCKaIu TOK cuiioi 2 A B Teyenue 1 yaca. CKOIbKO Tpam-

MOB IIMHKa BbIJCIINJIOCH Ha KaTOI[e? CocraBbTe SJICKTPOHHBIC YPABHCHUA IMMPOLCCCOB, MPOUCXOAIINX HA

QJICKTpOJAax, €CJIM OHU BBITIOJHCHBI U3 UHCPTHOI'O MaTCpHrajia.

IIkaja oueHUBaHMA Ja0OPATOPHBIX padoT nmo pazaeaam 1 u 2

Bbaniabl
YpoBeHb 0CBOEHMSI MaTepHUaJia peidTHHIOBOM
OLIEHKH
B pabote conepikarcs 3JIeMEHThI HAyYHOTO TBOPYECTBA U JICJIAIOTCS CAMOCTOSTCIIb- 5

HBIE BBIBOJBI, JOCTHUTHYTHI BCE pE3YyJIbTaThl, YKa3aHHbIE B 3aJ[aHUHU, Kadye€CTBO
oopMIIeHHs OTYETa COOTBETCTBYET YCTAHOBJICHHBIM IpernojaBareiaeM, [lpu 3amiu-
T€ CTYACHT MPOSBHI OTIMYHOE BIAJCHUE MaTEpHAIOM pabOThI U CIIOCOOHOCTH ap-
T'YMEHTHPOBAHHO OTBEYATHh HA MOCTABIECHHBIC BOMPOCHI IO TEME PaOOTHI.

B pabote 10cTUTHYTBI BCEe pe3ysbTaThl, YKa3aHHbIE B 3a/1aHUU, KadyecTBO odopmIie- 4
HUS OTYETA COOTBETCTBYET YCTAHOBICHHBIM B By3e TpeOoBaHusM. [Ipu 3amure cTy-
JEHT MPOSBUJI XOPOIIIee BIIaJIeHHEe MaTeprHaioM paboThl U CIOCOOHOCTh apryMEHTH-
pPOBaHHO OTBEYATh HA MMOCTABJICHHBIE BOIPOCHI 110 TEME PaOOTHI.

B pabore MOCTUTHYTHI OCHOBHBIC PE3yJbTaThl, YKa3aHHbIC B 3aJaHUHU, Ka4eCTBO 3
oopMIICHHS OTYETA B OCHOBHOM COOTBETCTBYET YCTAHOBJICHHBIM B By3e TpeOOBa-
HUSIM, a TIPY 3aIIUTE CTYICHT MPOSBUI YIOBJIECTBOPUTEIHLHOE BIAJICHHE MAaTEPHAIIOM
paboTBl M CIIOCOOHOCTH OTBEYATh Ha OOJBIIMHCTBO MOCTABICHHBIX BOIPOCOB TIO
TeMe paboTHI.

B paboTe He TOCTUTHYTBI OCHOBHBIC PE3yJIbTAaThl, YKa3aHHBIC B 3a/IaHUU, HJIM Kade- 1-2
CTBO OpOPMIICHHS OTYETA HE COOTBETCTBYET YCTAHOBJIICHHBIM B By3¢ TPEOOBaHUSM,
WIN TIPU 3aIIUTE CTYJICHT NPOSBUI HEYIOBJICTBOPUTEILHOE BIIAJICHHE MATePHAIOM
paboOTBI M HE CMOT OTBETUTH Ha OOJIBIIMHCTBO MOCTABJICHHBIX BOIPOCOB IO TEME
paboThI

Ilepeyennb TeM AJ1d MOATOTOBKH AOKJIAa/Aa
1) bBuotexHomorys U reHHas nHxeHepus - Texnonornn XXI Beka.

2) HaHo TexHoIOrus Kak MPUOPUTETHOC HAIIPABJIICHUC PA3BUTHUA HAYKU W IPOU3BOJCTBA B Poc-

culickor Penepanuu.
3) CoBpemeHHbIE METO/IbI 00€33apaKMBAHUST BOJIBL.
4)  AmnoTporusi MEeTaJIoB.
5) Xwussb u gesrensHocTh 1. MeHaeneesa.
6) «lleproanyeckoMy 3aKOHY OyayIee He TPO3UT Pa3pyLICHUEM. .. )
7) Cunre3 114-ro snemenTa - TpuyM$ poccuiickux (HHU3UKOB-5ACPIINKOB.
8) MU 3oTomsl BoopoIa.
9) MHcnonb3oBaHUE PAHMOAKTHBHBIX U30TOIMOB B TEXHUYECKHX LEIISX.
10) PeHTreHOBCKOE M3ITyYCHUE U €T0 UCIOIB30BAHUE B TEXHUKE M MEITUIIMHE.
11) IMna3ma - 4eTBEPTOE COCTOSHHE BEIIECTBA.
12) AmopdHbie BelecTBa B MPUPOJIC, TEXHUKE, OBITY.

13) Oxpana okpyXaromei cpeabl 0T XUMHYECKOTO 3arpsisHeHus. KonmuecTBeHHbIE XapaKTepu-

CTHKH 3arps3HEHUS] OKPYIKAIOIIEH CPEJIbI.
14) Xwusnb u gesrenbHocTh C. AppeHuyca.
15) BxJiag 0TE€4eCTBEHHBIX YUCHBIX B PA3BUTHE TCOPUH IEKTPOIUTUICCKON AUCCOIHAITUH.
16) Mcnonb30BaHHE MUHEPATBHBIX KUCIOT HA MPEIIPUATHSIX PA3THYHOTO MTPOQHIIS.
17) BupTtyanbHOE MOJCTUPOBAHUEC XMMHUYECKUX TPOIECCOB.
18) DreKTposu3 pacTBOPOB AIIEKTPOJIUTOB.
19) DnexTpoau3 paciiaBoB AIEKTPOIUTOB.

20) TlpakTuyeckoe MPUMEHEHHE DJICKTPOJM3a: pa@UHUPOBAHUE, TabBAHOILIACTHKA, TallbBaHO-

CTCIrHu-.



21) Posb MeTa/siIoB B MCTOPHM YEJIOBEYCCKON IMBHIM3AIMU. MICTOpUS OTCUECTBEHHOM YepHOU
MeTtaimyprui. COBpeMeHHOE METAJUTYpTUYECKO€e MPOU3BOJICTBO.

22) Vcropuss OTEYECTBEHHOW LBETHOW MeTauTypruu. Poilb METamioB W CIUIaBOB B HAy4YHO-
TEXHUUYECKOM Mporpecce.

23) Koppo3swust MeTa/IoB ¥ CriocOObI 3alUThI OT KOPPO3HUH.

24) WueptHble WK 071aropoJHbIC ra3bl.

25) Poxxparoinye CoJu - raJor€HEbl.

26) HMcropus MIBEICKOM CITHYKH.

27) CoBpeMeHHBIC IIPE/ICTABICHUS O TEOPHH XUMHUECKOTO CTPOCHHUSL.

28) Xumust yriaeBOAOPOIHOIO ChIPhS M MOS Oy ayiiast mpodeccus.

29) VYrieBoJ0poHOE TOILTUBO, €r0 BU/Ibl H HA3HAYCHUE.

30) CapouHOE MPOU3BOJCTBO U POJIb XUMUH YTIIEBOIOPO/IOB B HEM.

IlIkana oneHUBaHUs 00y4alomerocsi Ha cobece10BaHNU Mo paszaeay 1 u 2

banabl
YpoBeHb 0CBOEHMSI MaTepHUasia peiiTUHTOBOI
OLIEHKH
Teopernyeckoe coaepkaHue JUCIUIIIMHBI OCBOCHO TOJHOCTBIO, 06€3 MpoOernoB, He- 9-10

00X0MMBbIE IPAKTUYECKHE HABBIKA PA0OTHI C MAaTEPHUAIOM TTOJHOCTBIO C(HOPMHUPO-
BaHbl. OOydaroluiics HCYepHbIBAIOIIE, IOCIEA0BATEIbHO, YETKO U JIOTMYECKH
CTPOIHO M3J1araeT MaTepuall, yMEeeT TECHO YBSI3bIBaTh TEOPUIO C MPAKTUKOM, Biajie-
€T Pa3HOCTOPOHHMMHU HaBbIKAMHU U NpPUEMaMU BBINOJHEHHs MPAKTUYECKUX 3aad,
IIpUYEM HE 3aTPYIHSAETCS C OTBETOM IPU BUIOW3MEHEHNUHU 3aJaHUM.

Teopernueckoe conepkaHne IUCHUIUIMHBI OCBOEHO MPAKTUYECKH MOJHOCTHIO, 00Y- 7-8
YAOLIUIICS TPAaMOTHO M 110 CYLIECTBY M3JIaraeT MaTepHal, He JOIycKasl CyIleCTBeH-
HBbIX HETOYHOCTEH, MPaBUIbHO IMPHUMEHSET TEOPETUUYECKUE IOJIOKEHUS TpU pelie-
HUU MPAKTUYECKUX BOIIPOCOB U 3aj/iay, BiaJieeT He0OOXOIMMbIMU HaBbIKaMU U IpuUe-
MaMH UX BBIIOJIHEHUS.

Teopernueckoe copepkaHne TUCHUIUIMHBI OCBOGHO YaCTUYHO, OOyyaromuics uMe- 5-6
€T 3HaHHUS TOJbKO OCHOBHOI'O MaTepuasa, JOIMYCKAaeT HETOYHOCTH, HEJIOCTATOYHO
IpaBUJIbHBIE (POPMYIMPOBKH, HAPYLIEHUS JIOTHUECKOM MOCIIE0BAaTEILHOCTH B U3-
JI0KEHUHM MaTepuasa, HO NMpoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoO0Xo-
JMMBbIe TPAKTHUECKHUE HABBIKM PAabOTBl C OCBOCHHBIM MaTepHalOM B OCHOBHOM
c(OpMUPOBAHBI, OJJHAKO OOYYAIOLIMIICSI MCTBITHIBAET 3aTPyIHEHUS NMPHU pEIICHUU
ITPAKTUYECKHX 3a]au.

TeopeTtnueckoe copepxkaHue JUCHMUILUIMHBI OCBOEHO YaCTMYHO, OOydaroluics J1o- 0-4
MyCKaeT CYLECTBEHHBIE OMIMOKHU, HE BUIUT B3aUMOCBSI3U TEOPUH C MPAKTUKOH, He-
00XOIUMBbIE TPAKTUYECKUE HABBIKM paboOThl He cHOpPMHPOBaAHBI, OOJBIIMHCTBO
IPEeSyCMOTPEHHBIX paboueil mporpaMMoil AMCHUIUIMHBI Y4eOHBIX 3aJaHUN HE BbI-
noiaHeHo. HeoOxoauma JOMOJIHUTENbHAS caMOCTOsITENbHAs paboTa Haj MaTepua-
JIOM Kypca.

ATTecTanus pasziena 1no JUCHUILTUHE TPOBOJUTCS B MUCbMEHHOM opMe KOHTPOIbHOM paboThl. Ha
paboty orBoautTcsa 40 MUHYT.

ATTecTanus pazjena mo AUCHUILIMHE - CUCTeMa CTaHAAPTHU3UPOBAHHBIX 3aJJaHUM, MO3BOJSIOIIA
aBTOMATHU3HPOBATh MPOLIEYPY U3MEPEHUSI YPOBHS 3HAHUN U YMEHHI 00yJaromerocs.

KoHnTpoJb o uroram (KOHTpoJibHasi padora)
Bapuant Ne 1

1. K xakum KjmaccaM HEOPTraHWYECKHX COCAMHEHHH (OKCHJI, MEPOKCH, KUCIO0Ta, OCHOBAHUE, aM-
(b oTepHBIi THAPOKCH, CONb) OTHOCATCs yka3zaHHbIe BenlecTBa: NaOH, KCIl, NaHSO,4, CO,?

2. K xakum niepuopy, rpynie u noarpyimne nepuogndeckoit cucremsl J[.M. MeHnneneeBa oTHOCAT-
Csl DJIEMEHTBI LIUHK U XJI0p?

3. CocTaBbTE ypaBHEHHUS IEKTPOJIUTHYECKON TUCCOLMAIMN CIEYIOMINX BEIIECTB:

HzSOg —

AlCl3, —



Fe(OH)3. —

4. CocTaBbTe MOJIEKYJIIPHBIE YPABHEHUS CICIYIOIMINX PEAKIUMN:

MnSO,4 + NaOH —

KNO3; + H,SO4 —

5. Uemy paBHa CTENICHb OKUCIICHHUs aTOMOB Maprania u cepsl B KMnO4 u HpS?

6. PaccuuraiiTe MaccoByto 1010 (mporeHThl) yriaepoaa B mertane (CH,).

7. YCTaHOBUTE COOTBETCTBHE MEKAY HAa3BaHHWEM BELIECTBA U TUIIOM KPHCTAIIMUECKOH PEIICTKH.
(OTBeT 3anumuTe B BUJIE MTOCIIEI0BATEILHOCTH OYKB.)

1) Xnopun a) MonekynspHas.
HATpPHSL.

2) Anmas. 0) Meramdeckast.

3) Xop. B) MonHas.

4) LHunk. r) ATOMHas.

OTBET: it

8. Pacmionoxute GOpMYIIbI CISIYIOIIMX BEIIECTB [0 YOBIBAHUIO CTENICHU OKHCIICHUS aToMa a30Ta.
(OTBeT 3anumuTe B BUJIE MTOCIIEI0BATEILHOCTH IUGD.)

1) N2; 2) N20; 3) NHz; 4) N2Os.

OTBET: ciiiiiiiiiiiii i, .

9. B rpynmax ¢ Bo3pacTaHuEM MOPSAKOBOTO HOMEpa PaIuyChl aTOMOB

OTBET: it

10. Okcuny SO; COOTBETCTBYET I‘I/IIlpOKCI/II[, (hopMysIa KOTOPOTO ....vvenvvennnnnn..

Bapuant Ne 2

1.K xakum KjaccaM HEOpPraHMYECKUX COeIMHEHMH (OKCHI, MEePOKCUJ, KHCIOTa, OCHOBAHUE, aM-
(OoTepHBII THAPOKCHI, COJIb) OTHOCATCS yKa3zaHHbIe BemiecTBa: NagPO,, Ba(OH),, ZnO, H,S?

2.K kakum nepuofy, rpyIie u noarpymie nepuoaudeckoit cuctemsl .M. MenneneeBa OTHOCST-
Csl JIEMEHTBI HATPUN U KUCIOPOA?

3.CocraBbTe ypaBHEHHsI IEKTPOIUTUYECKON IUCCOLUALMN CIEAYIOIINX BEIECTB:

HzSO4 —

HF —

Cu(OH); —

Ca(NO3), —

4.CocTraBbTe MOJICKYIISIPHBIE YPAaBHEHUS CIICIYIOIINX PEaKIIHNA:

MgSO, + NaCl —

Fe(OH); + HNO3; —

5.Yemy paBHa cTeneHb OKUCIEHHs aToMOB xjopa U pocdopa B KC1O3z u P4O19?

6.PaccunraiiTe, CKOJIILKO MOJIb ra3a COAEPKUTCS B 224 11 ra3a npH H. y. (I3BECTHO, YTO NIpH H. Y. 1
MOJIb Ta3a 3aHuMaet 22,4 ).

7.YCTaHOBUTE COOTBETCTBHE MEXKIY HAa3BaHHEM BEIIECTBA M THUIIOM KPHCTAIUTMYECKOW PEIIETKH.
(OTBeT 3anMIIMTE B BUIE TIOCIIE0OBATEIILHOCTH OYKB.)

1) Xnopua kamus. a) MonexyspHasi.
2) Anmas. 0) MeTtannnueckas.
3) Uon. B) UonHas.

4) XKeneso. r) ATOMHas.
OTBET: it

8. Pacionoxxute GOpMYIBI CIEIYIOMIMX BEIIECTB M0 YOBIBAHUIO CTENIEHU OKUCIICHHUS aToMa a30Ta.
(OTBeT 3anumuTe B BUJIE MOCIIEI0BATEILHOCTH ITUGD.)

1) N,: 2) N,O; 3) NH3; 4) N205.

OTBET: i, .

9. B mepuogax ¢ Bo3pacTaHUEM MOPSIAKOBOTO HOMEPA PATUYCHI ATOMOB ......eeuvennennn.... .

10. Okcuny BaO cooTBeTCTBYET rUAPOKCHI, POPMYIIA KOTOPOTO ...v'vvvrennnne.

[TpomexyTouHasl aTTecTalus OCyllecTBIseTcs B (hopMe 3aueTa.
[TpoMexxyTouHasi aTTecTalus MO TUCIUILUIMHE B COOTBETCTBHH C YYEOHBIM IIAHOM HAIPaBJICHUS



npoBoIUTCS B (hopMe 3ayera. 3aueT Mo JUCIHUILTMHE MPEACTaBIIeT cO00M UTOTOBOE UCIBITAaHHUE 110 MPO-
(beccroHaTbHO-OPUEHTUPOBAHHBIM IIpO0JIeMaM, yCTaHABIIMBAIOIIEE COOTBETCTBUE IOAIOTOBIECHHOCTH
CTY/IEHTOB TpeOOBaHMUAM 00pa30BATEIBHOTO CTAHAAPTA. 3a4eT MPOBOIUTCS C IENIBIO IPOBEPKU YPOBHS U
KayecTBa (pOPCHPOBAHHOCTH KOMIIETEHIMH B paMKaX COOTBETCTBYIOIIErO 3Tana U M03BOJISET BBIIBUTDH U
OLIEHUTh TEOPETUYECKYIO M MPAKTUYECKYIO IMOATOTOBKY CTYACHTA IS PEUIeHUs NPOPeCcCHOHATBHBIX 3a-
nad.

IIIkajia OeHKH KOHTPOJIbHOH padoThI 10 HTOraM H3y4eHusi pazaesioB 1 u 2

YPpoBeHb 0CBOEHMSI MaTepHuasa banibl peMTHHIOBOM OLIEHKH
90-100 % mpaBUILHBIX BBHITTOJTHECHHBIX 3aJaHUN 9-10
80-89 % mpaBUIBHBIX BBITOJHEHHBIX 3aJaHHA 8-7
70-79 % npaBUIBHBIX BBITOJHEHHBIX 3aaHHA 6-5
60-69 % npaBUIILHBIX BBITOJTHEHHBIX 3aJIaHUN 4-3
50-59 % npaBUIBHBIX BBHITOJHEHHBIX 3aaHHIA 2-1

Bonpocsl BBIXOJHOT0 KOHTPOJIS (324€T)

1. TIlpeamer u 3aauu XUMUHU. Y CIIEXU COBPEMEHHON XUMUH.

2. OcHoBHbIC TOHATUS XUMHHA. OCHOBHBIE 3aKOHBI XUMHH.

3. Crpoenus aroma. CocraB aTtoMHbIX snep. M3ortombl, m3o0apbl fnepHas Mmonens aroma
(Pezepdopn). Teopuss Ilnanka. Ilocrymarer bopa. KopmyckynsipHO-BOJTHOBBIE CBOMCTBA AJIEKTPOHA.
YpaBuenue ne-bponis.

4. KsanrtoBsle yncna: riaBHoe (n), opoutansHoe (1), MarHuTHOE (M) M CIIHHOBOE (S); X Xapak-
TEPUCTUKH U B3aUMOCBS3b.

5. [Ilpunnun Ilaynu; cnencrsust u3 npuniuna [laynu. [TpuHuun HaumeHbIIel SHEPrUM (IIpaBuIIa
Kneuxosckoro). [IpaBuno Xynaa.

6. DnekrponHble U rpadudeckue HopMyIibl. DIIEKTPOHHBIE aHATOTH. HopmalibHOE W BO30YXK-
JICHHOE COCTOSIHME aTOMOB.

7. Tlepumonuyeckuil 3akoH u nepuoanyeckas cucrema JI.11. Menneneesa. 3akon Mo3nu. Ilepuo-
16l ¥ TPYIIIBI B CBETE TEOPUU CTPOCHMSI aToMa. BaleHTHOCTh aTOMOB.

8. M3MeHeHHME KHCIOTHO-OCHOBHBIX M OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEIECTB B
3aBHCUMOCTH OT CTENIEHH OKHCIICHMS SJIEMEHTA, OT MosiokeHus B Tabnune [1.M1. Menneneesa.

9. OxuCIHTENBbHO-BOCCTAaHOBHUTENbHBIE peakinu. CTeneHb oKuciaeHus. [Iporecchl OKUCIeHus u
BOCCTAHOBJICHUS. THUIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil. TUIINYHBIE OKUCIUTENN U BOCCTA-
HOBUTEJIH.

10. Meronbl cocTaBieHHE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKLUU: JIEKTPOH-
HOro OajaHca, MOHHO-3JIEKTPOHHBIH.

11. Xumnueckast cBsizb. OCHOBHbIE BUJBI U XapaKTEPUCTHUKH XMMHUYEeCKOM cBsA3H. KoBaneHTHas
CBsA3b. MexaHu3M 00pa3oBaHUs KOBAJEHTHOM CBs3u. MeTon BaJeHTHBIX CBsizeil. Hackbimmaemocts u
HaIPaBJIEHHOCTb KOBAJICHTHOM CBA3U. [lossipHas KoBajleHTHas CBS3b.

12. Wonnas cBs3b. Teopust Koccemns. Merammdeckas CBs3b.

13. BonoponHas cBsizb. B3aumopelicTBue MexAy MoisieKylamMH. JOHOPHOAKIENTOPHHAs CBS3b.
KomriekcHbie coetuHeHusl.

14. OcHOBHbIE MOHATHS XUMHYECKOH TEPMOJMHAMMKH. BHYTpEHHSS SHEprusl W SHTANbIUS CH-
crembl. TeroBble 3¢ ekt XUMHUUYecKuX peakuuid. Tepmoxumudeckue ypaBHeHHs. 3akoHbl ['ecca. DH-
TaJbINs 00pPa30BaHMs XUMUYECKHX COCAMHEHU.

15. CkopocTh XMMHUYECKHX PEAKIH B TOMOI€HHBIX CHCTeMaX. 3aBUCUMOCTh CKOPOCTH XUMHUYe-
CKHX peakLMi OT KOHLEHTpaluu. 3akoH aelcTBUsa Macc. KoHcTaHTa CKOpOCTH peakuy.

16. 3aBHCUMOCTH CKOPOCTH XMMHYECKHX PEAKIUH OT MPUPOJBI U TEMIIePaTyphl. DHEPTHs aKTH-
Baruu. [IpaBusno Baut-I'opda. Ypasuenue Appenuyca.

17. CxopocTb XMMHYECKUX PEAKIIMI B F€TEPOreHHbIX cUCTeMaX. 3aKOH JIEHCTBUS Macc JUIsl TeTe-
POTEHHBIX PEAKIHUM.

18. TMonsTHe 0 KaTayM3e U Karajau3aTopax. MexaHu3M JeHCcTBUS Karamu3aropa. 19. OOparumbie
peakuuu. PaBHOBECHOE cocTosiHME cucTeMbl. KOHCTaHTa paBHOBeCHUs 1JI1 TOMOT€HHBIX M FE€TEPOTr€HHBIX
cucteM. [Ipunnun Jle Hlatense. BiusHne naBneHus, TeMiepaTypbl, KOHIIEHTPALlUA HA CMELICHUE XUMHU-



YECKOT0 paBHOBECHSI.

20. JlucmepcHble cucTeMbl, ux kiaccudukanus PactBopsl. Xumudeckas Teopust pacTBopoB. Crio-
COOBI BEIPAYKEHUS KOJIMYECTBEHHOT'O COCTaBa pacTBOPOB. PacTBOpHMOCTS.

21. O6mme cBoiicTBa pacTBOPOB. 3akoHbI Paynsa. OcMoTnyeckoe naBienne, 3akoH Bant-I'odda.
XHUMHUYECKOE PaBHOBECHE B PacTBOpaXx.

22. Boaublie pacTBOPHI ANIEKTPOIUTOB. Teopust aeKTpoauTHIeckoi auccouuanuu. [lponece auc-
cormanyu. CuibHbIE U cialbie 37eKTposnThl. CTeNneHb U KOHCTaHTa AUCCONMAINN. AKTHBHOCTB. Maio-
pactBopumble AtekTponuThl. [Iponssenenue pactsopumoctu (I1P).

23. DNeKTpOIUTHYECKas TUCCOManus Boibl. Booponubiii okaszarens cpesl. IHIUKaTOpHI.

24. CylmHOCTh 3JIEKTPOJIN3a. DJNEKTPOJIM3 paciuiaBoB. PacTBOpuMbIE U HEpAaCTBOPUMBIE aHOJIBI.
Bropuunsle mpoueccsl Ipy 31EKTPONIN3E.

25. Katognble 1 aHOAHBIE MPOLIECCHI IPU AJIEKTPOJIN3E BOAHBIX PACTBOPOB JIEKTPOJIUTOB. 3aKO-
Hbl @apanes. Beixox 1o Toky.

26. Kopposust meramnoB. Knaccudukainus KOppO3HOHHBIX HPOLECCOB. XUMHUECKas KOPPO3US
(razoBasi KOppo3usi, KOPpo3us B HEdNEKTpoiuTax). Kunernka xumuyeckoir kopposuu. Kosddumment
CILIOIIHOCTH.

27. DIeKTpOXUMHUYECKasi KOPPO3Hsl; €€ BHJIbI M CYIIHOCTh. KOppo3us ¢ BOAOPOIHON U KHCIOPOI-
HOU JICTIOJIsIpU3aIuei.

28. Kiaccudukamusi METOIOB 3alIMThI METAJUIOB W CILIAaBOB OT KOPpO3uu. MeTrautndecKue 3a-
IIUTHBIE MOKPHITUS (KaTOAHbIE U aHO/IHbIe). HemeTamnnueckue 3aiuuTHbIEe TOKPBITHSL.

29. DIEKTPOXUMHUYECKUE METOBI 3alTUTHI (IIPOTEKTOPHAS 3aIIUTa, KATOIHAS 3aIIUTa).

30. M3MeHeHue CBOWCTB KOPPO3MOHHOW CpPEIbl: MHTHOUTOPHI KOPPO3HUH, MX KiIacCHUPHUKAIUS U
MEXAaHU3M JICHCTBHS.

Il kaabl OleHKU 00pa30BaTeIbHBIX JOCTHKEHHI

banisl
(utoroBoit OcBoenue
. . . TpeGoBanusi K 3HAHUAM
PEUTHHIOBOW | KOMIIeTeHIHi
OLIEHKH)
100-85 [IponBunyTthlii | OTBETBI Ha MOCTAaBJIEHHBIE BONPOCHl IOJHBbIE, YETKUE U
YPOBEHb pasBepHyThle. PemeHuss 3amad  JIOTMYHBL, JOKAa3aTelIbHBI U
JEMOHCTPUPYIOT ~aHAJUTUYCCKHE M TBOPUYECKHUE CIIOCOOHOCTH
CTYZCHTA.
84-70 Cpennuii JlatoTcs mosiHBIE OTBETHI Ha IOCTaBJIEHHblE Bompochl. [lokazaHo
YpPOBEHb YMEHHUE BBIIENATh MPUYNHHO-CIIEACTBEHHBIE CBs3H. [Ipu perieHnun
3ajjay JIONMYLIEHbl HE3HAuUTeNbHbIe OIIMOKH, HCIpPABJICHHBIE C
MTOMOIIBIO «HABOJISINX)» BOIIPOCOB MPETOAABATEISL.
69-60 bazoBsrii OTBeTBl Ha BONPOCHI ¥  pEIIEHUS TIOCTAaBIEHHBIX  3ajad
YPOBEHb HEI0CTaTOYHO MnosiHble. JIoruka u mociaeoBaTelbHOCTh B PELICHUN
3a]1ad IMEIOT HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOJIBI.

YuedHo-MeToAMUYecKOEe H HH(OPMALIMOHHOE o0ecniedeHre YUeOHOM M CUMILTHHBI
OcHoBHas JInTepaTypa

1. Munaesckas JI.B. OOmas xumusi. [[ns WHXEHEPHO-TEXHUYECKUX HAINpPaBICHUN TMOJITOTOBKU U
cnienuanbHocTel: yuebHoe mocobue / JI. B. Munaesckas, H. A. Illeronuxuna. — Cankr-IletepOypr:
Jlanb, 2020. — 168 c. Pesxum mocryma: https://e.lanbook.com/reader/book/126907/#2

2. Eropos B.B. O6mas xumus: yuebnuk ns BY308 / B.B. Eropos. — 2-e uza. — Cankr-IlerepOypr:
Jlanb, 2021. — 192 ¢. Pesxum mocryma: https://e.lanbook.com/book/153684

3. YpsauukoBa M.H. Xumus B 3a1a4ax 1 ynpaxHeHUsIX [ DIEKTPOHHBIN pecypc]: yu. mocobue: B 2-
x 4. — Y. 1 Obmas u Heopranndeckast xumus / M.H. VYpsanuukosa, A.A. Ypsnuukos. - Tam6os: ®I'BOY
BO «Tamb6. roc. yu-r wum. [I.P. [lepxaBuna», 2019. - 108 c. Pexum nocrymna:
https://e.lanbook.com/reader/book/156864/#4

JdomosHuTEIbHAS JIUTEPATYPaA
4. AnexcanapoBa J.A. Heopranmueckas xumusi. TeopeTuuecKkue OCHOBHI U J1a0OpaTOPHBIN Mpak-
TuKyM: yueOHuK / D.A. Anekcanaposa. - Cankrt-IletepOypr: Jlanp, 2019. — 396 c. Pexxum mocryma:


https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684
https://e.lanbook.com/reader/book/156864/#4

https://e.lanbook.com/book/116356

5. bynanos B.B., JlomoBa T.H., Peiokun B.B. Xumnueckast kuaetuka: yd. mocooue / B.B bynanos,
T.H. JlomoBa, B.B. Peiokun. - CII6: Jlaws, 2014. — 288 «c¢. — Pexum pgocryma:
https://e.lanbook.com/book/42196

6. bomnoB JI.LH. COopHuK 3a1au U ynpakHeHHH 1o olmiel xumun: yuebnoe nocoodue / JI.H. bnu-
HoB, WN.JI. Ilepdunora, T.B. CokonoBa. — Cankr-IlerepOypr: Jlanp, 2016. — 188 c. — Pexxum mocryma:
https://e.lanbook.com/reader/book/75504/#40

7. CununpiHa U.H., TapanoBa C.A. MeTtonuueckne ykazaHus K JilabopatopHoit pabote «CKOpoCTh
XMMHUYECKOH peakllMi U XUMUYECKOe paBHOBecun». — banakoso: BUTU HUAY MU®U, 2021. — 16 c.

8. CununpHa W.H., TapanoBa C.A. MeTonuueckue ykazaHus K JlabopatopHor padore «OKHUCIH-
TEJIbHO-BOCCTAHOBUTENBHBIE peakiuny». — banakoso: BUTU HUAY MUOU, 2021. - 16 c.

9. Cununpa M.H., TapanoBa C.A. Meroaudeckue yKazaHus K J1abopaTopHOil padoTe «IEeKTpo-
JIMTHYECKas aucconuanus». — banakoso: BUTHU HUAY MUDU, 2021. — 16 c.

10. Cunnnwina U.H., TapanoBa C.A. Meroaudeckue yka3zaHus K JJabOpaTopHOW pabore «IJek-
Tponu3». — bamakoso: BUTU HUAY MUDH, 2021. — 16 c.

IIporpammuoe obecneuenue u UaTepHeT-pecypceni:

- IIpoLIeCC peair3anuu 00pa3oBaTeIbHOM MPOrPaMMBI 110 AUCHUIIITNHE « XUMUSI» B COOTBETCTBUU C
TpeOoOBaHUSAMHU 00ECTIeYeH HEOOXOIUMBIM KOMITJICKTOM JIMIICH3MOHHOTO MPOTPAMMHOT0 00ECIICUCHHSI;

- TIepedyeHb PecypcoB HHQPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT» HeoOXolu-
MBIX JIJISl OCBOCHHS TUCIUTUIMHBI:

1. Xumus ans BceX: WIUTIOCTPUPOBAHHBIE MaTepHalbl MO OOIIel, OpraHu4eckod M HeopraHuye-
CKOM XUMUU [ DIEKTPOHHBIN pecypc| — Pesxxum moctyma: DIeKTpoHHbIE PECYPCHI 110 XUMUU

2. XvMUYecKue HayKu M oOpa3oBaHHe [DIEKTPOHHBIN pecypc| — Pexxum noctyna: Heopranuue-
ckast XxuMusl. JISKIMK JJisl CTYJIEHTOB MEPBOTO Kypca

MarepunanbHoO-TeXHH4YeCKOe o0ecnieyeHne y4eOHOH U CHUIIMHBI
3aHsTUS IPOBOAATCSA B yUeOHON ayAUTOPHUM, IPEAHA3HAYEHHOM JJI POBEICHUS 3aHATHH JIEeKI1-

OHHOT'O M IPAKTHUYECKOI'O TUIIA, TPYNIOBBIX U MHAWBHUYAJIbHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJSA U
IIPOMEXYTOUHOM aTTecTalui. AyIUTOpUs OCHAILEHAa HEOOXOAUMBIM 000pYy1I0BaHUEM.
B pacnopspkenun 00ydarommxcsi CTyIeHTOB UMEIOTCSI AIEKTPOHHO-0MOIMOTEYHbIE CUCTEMBI.

JlaGopaTopHblie 3aHATHS TIPOBOJAATCS B TaOOPATOPUHU, OCHAIIEHHON CTaHIAPTHBIMH KOMIUIEKTAMU
OTEUYECTBEHHBIX MPUOOPOB, XUMHUECKOH MOCY b, PEAKTUBOB.

YueOHO-MeTOoANYeCKHEe PEKOMEH/IALMH 1JIsl CTYAeHTOB

1. Ykazanus 1is npociaylnBaHus JEKIUN

Ilepen Hayanom 3aHATUN BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IJIAHOM MPOBEACHUS JEKIMN U
CIIMCKOM PEKOMEHIOBAaHHOW JINTEPATYPHI.

Ilepen nocemnieHreM ouepeHOM JIEKIIUU OCBEXKUThH B TAMATH OCHOBHbBIE KOHLIEIIIMU MPOIIEHHOTO
panee marepuaina. [loqroToBuThs mpu HEOOXOAMMOCTH BOTIPOCHI TIpernoiaBaTelnto. He Hamo omacathces, 4To
BOMPOCHI MOT'YT OBITH TPOCTHIMHU.

Ha nexkumn oCHOBHOE BHUMaHHE CJIEIyeT YISNATh He (GopMyIaM U MaTeMaTHYECKUM BBIKIIAJIKaM,
a coJIep’KaHUIO U3y4aeMbIX BOIIPOCOB, ONPENEIEHUSIM U TOCTAaHOBKAM 3ajiau.

B mporiecce n3ydeHus JEKIMOHHOTO Kypca HEOOXOMMO MO0 BO3MOXKHOCTH 9aCTO BO3BPAIATHCS K
OCHOBHBIM HOHSATHSM M METO/IaM pelleHHs 331a4 (37eCh BO3MOXKEH BBIOOPOUYHBIH KOHTPOJIb 3HAHUH CTY-
JICHTOB).

XKenatenpHO UCMONIB30BaTh KOHCIIEKTHI JIEKIIUH, B KOTOPBIX MCIIOJIB3YETCS MPHUHATAsS MpernoiaBa-
TeJeM cucTeMa 0003HauYeHUH.

Jnst 6osee moipoOHOro U3ydeHHsl Kypca cieyeT padboTaTh ¢ PeKOMEH/IOBAaHHBIMU JIUTEPATypHbI-
MU HCTOYHUKAMH U BHOBb TOSIBIISTIOIIIMMUCS HCTOUHHKAMH.

2. Yka3aHus JUIsl BBIOJIHEHUS 1a00paTOPHBIX paboT

CobmoiaTe TpeOOBaHMS TEXHUKU 0€30IaCHOCTH, JJISl Yero MpOCIIyIIaTh HEOOXOAUMBbIE pa3bsiCHe-
HUS O IPAaBUJIBHOCTH TOBEICHUS B 1TAOOPaTOPHH.

[lepen BbIONHEHUEM JTa0OPATOPHON PabOTHI MPOBECTH CAMOCTOSTENIHHO TOATOTOBKY K pabote
M3YYUB OCHOBHBIE TEOPETHUYECKUE IMOJIOKEHHSI, 3HAHUE KOTOPBIX HEOOXOAMMO JJISI OCMBICICHHOTO BBI-
MOJIHEHUS pabOTHI.
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B nporiecce BhIMOTHEHHS paOOTHI CIEAYET OCTOSIHHO OOIIATHCS C MPENo/IaBaTeNieM, He J0MmycKas
110 BO3MOKHOCTH HEMPABWIBHBIX IEUCTBUM.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AMMO 3a(pUKCUPOBATH B MMCHbMEHHOM BH/IE.

[Ipu cmaue 3adera 1Mo paboTe MOATOTOBUTH OTYET O MPOJAEIAHHON paboTe, T/Ie JOHKHBI OBITH OT-
pa)KeHBI OCHOBHEIC pCSyJIBTaTBI 1 BBIBOJBI.

3.YKazaHus A1 BBIIIOJIHEHHS CAaMOCTOSATEILHON paboThI

[TonyuuTs y npenojasaresns 3aJaHue U CIIUCOK PEKOMEHJOBAHHOW JMTepaTypsl. M3ydyenue teo-
PETUYECKUX BOIPOCOB CIIEAYET MPOBOJMTH MO BO3MOXXHOCTH CaMOCTOSITEIPHO, HO TIPH 3aTPyIHEHUSIX
o0paraThCs K MPernoaaBaTerio.

[ToAroToBUTH MUCEMEHHBIN OTYET O MPOCITAHHON padoTe.

[Tpu BbIMONHEHUN (POHTANBHBIX 3aJaHUN MO YCMOTPEHHIO MpernoaBareist paboTa MOXeT ObITh
orieHeHa 0€3 MMChMEHHOTO OTYETa Ha OCHOBE OTBETOB HA KOHTPOJBHBIC BOIPOCHI, IPH YCIOBUU aAKTHB-
HOM caMOCTOSTENbHON PabOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

MeToan4yeckne peKOMeHIAIUM JJIA NpernojgaBaresiei

1. Vkazanus jyist npoBeIeHUs JIEKIIUMA

Ha niepBoii BBOAHOM JIeKIIUU ceNaTh 001U 0030p colepkaHus Kypca U OTMETUTh HOBbIE METO-
JbI ¥ TIOJIXOJIBI K PEUICHUI0 3a7a4, paCCMaTPUBAEMbIX B Kypce, IOBECTH JI0 CTYJIEHTOB TpeOOBaHUS Ka-
denpel, OTBETUTH Ha BOMPOCHI.

[Ipu moAroToBKe K JIEKIIMOHHBIM 3aHATUSIM HEOOXOAMMO MPOIyMaTh IJIaH €ro MPOBEIECHHUS, CO-
JepKaHNe BCTYMHUTEIbHOW, OCHOBHOM W 3aKIIOYMTEIHHONW YacTH JIEKIIMH, O3HAKOMHUTHCS C HOBUHKAMU
y49eOHOM M METOJAMYECKOU JINTEPATYPHI, MyOJUKAMSIME ITEPUOTAICCKON MeYaTH 10 TEME JICKIIMOHHOTO
3aHATHS. Y TOUHUTH TUJIaH MPOBEACHUS PAKTUYECKOTO 3aHATUA 10 TeMe Jekiuu. [lepen nznoxxenuem te-
KYIIETo JICKIIMOHHOTO MaTepraia HaOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX HA MPEABLAYIIUX JIEK-
usax. C 9Toi 1enblo 3a7aTh HECKOJIBKO BOMPOCOB ayAUTOPUU M OCYIIECTBUTH BBIOOPOUHBIM KOHTPOIIb
3HaHUS CTYJICHTOB.

B xoze neKUMOHHOTO 3aHsTHs MPEnoiaBaTeib JA0JDKEH HAa3BaTh TeMy, Y4eOHbIE BOMPOCHI, O3HA-
KOMHTbH CTYJICHTOB C TIEPEUHEM OCHOBHOMW M JOTOJIHUTEIBHOM JINTEPATYPHI IO TeME 3aHATUA. PackpbiBas
coJiep>kaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHKUE CTYJCHTOB Ha OCHOBHBIX KaTErOpHsX, sBIie-
HUSX U TIPOIeccax, OCOOCHHOCTSIX WX MpOTeKaHus. PackpbiBaTh CYIIHOCTh M COIECP)KAHUE Pa3TUUHBIX
TOYEK 3PEHHUS U HAYYHBIX MMOAXO0I0B K 00BSICHEHUIO TeX WJIM UHBIX SBJICHUH U MPOIIECCOB.

Crnenyer apryMeHTHPOBAaHO OOOCHOBAaThH COOCTBEHHYIO TMO3UIIUIO IO CIIOPHBIM TEOPETHUYECKUM
Borpocam. [IpuBoauTh npumMepsl. 3a7aBath MO XOAY U3JIOKEHUS JEKIIMOHHOTO MaTepuaia pUTOPpUIYECKUE
BOIIPOCHI U CAMOMY J1aBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3AIIMHN MBICIUTEIBLHON NESITEIHOCTH
CTYJICHTOB, NOBBIIICHUIO X BHUMaHUsI U MHTEpEca K MaTepually JIEKIUH, ee cojepxkanuto. [Ipenonasa-
TENb JOJKEH PYKOBOAUTH paOOTOM CTYIEHTOB MO KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuaia, Io/i-
YepKUBaTh HEOOXOJUMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX TOJOKEHUN HM3ydaeMON TeMbI, 0000
BBIJICJISIS,, KATETOPUANIbHBIN armapaT. B 3akiounTenbHON 4acTH JIEKIUH HE0OX0AUMO cPopMyIHpoOBaTh
oO1Ire BBIBOJBI IO T€ME, PACKPBIBAIOIINE COJIepP)KaHUE BCEX BOMPOCOB, OCTABIEHHBIX B JeKIHU. O0B-
SIBUTH TUTAH OYEPETHOTO MPAKTUYECKOTO 3aHSTHS, IaTh KPAaTKHE PEKOMEHJIAIUU TI0 TMOJATOTOBKE CTY/ICH-
TOB K mpakTuke. Onpenenutb MECTO U BpeMsl KOHCYJIbTAIlMU CTYACHTaM, MOXEIABIIMM BBICTYIUTh Ha
MpaKTHUKE C JIOKJIaJaMu U pedepaTami.

Ha nmocnenneit nexuuu yaenuts Bpems A 0030pa HanOoliee BaXKHBIX MOJIOKEHUH, PACCMOTPEH-
HBIX B Kypce.

2. YkazaHus 175 MpoBeACHUS J1a00paTOPHBIX 3aHATUH.

CobmoiaTh TpeOOBaHUS TEXHUKH 0€30MacHOCTU M NMPOBOJUTH HEOOXOANUMBIE Pa3zbsICHEHHS O Mpa-
BUJILHOCTHU TIOBEJICHUS B JTA0OPATOPHUH.

[lepen BeIMoOMHEHWEM JTAOOPATOPHON PAOOTHI IPOBEPUTH CTEIIEHh TOTOBHOCTH CTYACHTOB, HAMIOM-
HUTh ¥ OOCYIUTHh OCHOBHBIE TEOPETUYECKHE MOJIOKECHUS, 3HAHUE KOTOPBIX HEOOXOIUMO ISl OCMBICIICH-
HOTO BBITIOJIHEHHSI paboT.

B mporiecce BbIMONHEHUS pabOTHI ClEAYET MOCTOSTHHO OOIIATHCSA CO CTYAEHTaMH, HE JOMycKasl 1Mo
BO3MOHOCTH UX HENPABWIBHBIX IEUCTBUML.

TpeboBarh, 4YTOOBI OCHOBHBIE PE3yJIbTAThl AKCIIEPHUMEHTOB ObUTH 3a(MKCHPOBAHBI CTYICHTAMU B
MMUCbMEHHOM BH/JIC.

[Tpu mpueme 3ayeta mo paboTe TpeOOBATh OTUET O MPOJIETAHHON paboTe, T/ie TOJKHBI OBITH OTpa-



’KEHbI OCHOBHBIE PE3YJIbTAThl M BHIBOIBI.

3.YKkazaHus Mo KOHTPOJIIO CAMOCTOSITEIFHON pabOTHI CTY/ICHTOB

[To ycMOTpeHHIO mpenoaaBatelis 3alaHue Ha CaMOCTOSITENIbHYI0 paboTy MOXKET OBbITh MHAWBUIY-
aTBHBIM WIN (PPOHTATIBHBIM.

[Ipu ucronp30BaHUM MHAMBHIYaJIbHBIX 3a/JlaHUil TpeOOBaTh OT CTYJACHTA MUCHMEHHBIM OTYET O
IpOJICIAHHOM padoTe.

[Tpu npuMeHeHNH (POHTANTBHBIX 3aJaHUI BECTH KOJUJIEKTHBHBIE OOCYXIEHHs CO CTYIACHTAaMH OC-
HOBHBIX TEOPETHUYECKHUX MOJI0KESHHUH.

C nenpro KOHTPOJISI Ka4eCTBA BBIMOJIHEHUS CAMOCTOSITENIbHONW paboThl TpeOOBaTh MHIUBUAYaIb-

HBIC OTYETHI (JIOIyCTUMO BMECTO MMCHMEHHOTO OTYeTa MPUMEHSATh MHAWBUAYaJIbHbIE KOHTPOJILHBIE BO-
IIPOCHI).

[Tporpamma cocraBiena B cootBeTcTBuu ¢ TpeboBanusimu OC HUAY MUOU u yuebHbIM mi1a-
HOM OCHOBHOHM 00pa30BaTEeIbHOW IMpOrpamMMbl 10 HarpasieHuto noarotoBku 13.03.02 Dnextposnepre-
THKA U JIEKTPOTEXHUKA.

Pa6ouyto nporpammy cocraBuna: goreHt I'epacumoBa B.M.

Peuensent: npenoa. Kyns6sikuna B.1O.

[Tporpamma onobpena na 3aceqanuu Y MKH 13.03.02 DnexktposHepreTika 1 31eKTPOTEXHHUKA.

[Ipencenarens yueOHO-MeTOMUEeCKON Komuccuu nmpodeccop Koozes P.A.



