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Ileab ocBoeHUsI AMCHUTIIMHBI

OCHOBHOH LIENBIO NMPENOJABAHMS JUCLHUIIINHBI «XUMUSA» SBIAECTCA PACIIMPEHUE UMEIOIINXCS
MPEJCTAaBICHUN U TIOMOIIb B MIPHOOPETEHNN HOBBIX 3HAHHI B 007aCTH XUMHUH, KOTOPBIE TIO3BOJIAT OY-
OyuM npodeccuoHanaM pelaTh 3aJa4d MHHOBAIIMOHHOTO Pa3BUTHS SKOHOMHKH, BKIIOUYasl CO3/1aHUE
HOBBIX TEXHOJIOTHH, 00ECIIeUYNBAIOIINX MOBBIIIEHUE TPOU3BOIUTEILHOCTH TPY/Ia, YHEPTO- U PECypco-
cOepexxeHne, OXpaHy OKpYy>Karollei cpebl.

MecTto nucuumianabl B crpykrype OOII BO

N3ydenne xypca «XUMUU» CBSI3aHO C HEOOXOJUMOCTHIO 3HAHHMI OCHOB MAaTEMaTHKH, (DU3MKH,
MH(OPMATUKH, IIUPOKOE HCIOIH30BAHUE KOTOPHIX HE TOJBKO JAET BO3MOXKHOCTH Hauboliee TOYHO
BBIPA3UTh TECOPETHUYECKHE 3aKOHOMEPHOCTH, HO U SBJISETCS HEOOXOIUMBIM MHCTPYMEHTOM HX yCTa-
HOBJICHUS.

JlJiss OCBOCHHUS TUCIUIUIMHBI «XUMUS» HEOOXOAUMBI 3HAHUE, YMEHUE M BIIAJICHUE MATEPHAIOM
[0 MPEAIECTBYIOIIUM JUCIUILIUHAM B COOTBETCTBUH C TPEOOBAHUSIMH OCBOCHHSI COOTBETCTBYIOLIUX
KOMITETEHIHH: - MaremMaTudeckuii aHanmm3, AHanuTruaeckas reomerpusi, Madopmaruka, O0rast pusu-

Ka (MEXaHHUKa).

Komnerennumn o0yuaromerocsi, popmMupyembie B pe3yJibTaTe 0CBOCHHUS N CHUILIHHBI
B mporiecce ocBoeHust JaHHOW AUCIUIUIMHBI y CTyJIeHTa (OPMHUPYIOTCS CISAYIOIINE KOMITETeH-

110078
YVHHUBEpPCATbHBIC:

Kox xom- | Haumenosanue WNHauKaTophl JOCTHKEHHUS KOMITIETCHITUN

METEHIUN KOMIICTEHIIMH

VKE-1 Cnocoben uc- | 3-YKE-1 3Hath: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCIIH-
[0JIb30BAaTh 3HA- | IUITMH, METOJIbl MATEMAaTUYCCKOr0 aHaau3a W MOJCIUPOBAHUSA, TCO-
HUS  €CTECTBEH- | PETHYECKOTO M DKCIEPHUMEHTAIHHOTO UCCIICIOBAHUS
HOHay4HbIX juc- | Y-YKE-1 ymMmers: ucnonp3oBaTh MaTeMaTUYECKHE METOIbl B TeX-
[UIUTAH, TIPUME- | HHYECKUX TPUIIOKEHUSAX, PACCUYUTHIBATH OCHOBHBIC YMCIIOBHIC Xa-
HSTh METOJIbI Ma- | PAaKTCPUCTUKH CIy4ailHBIX BEJIWYWH, peEIIaTh OCHOBHBIC 3a/1a4M
TEMATUYECKOrO MaTEeMAaTHYECKON CTATUCTUKHU; peliaTh TUIIOBBIC PACUCTHHIC 3a1a91
aHanuza u Mopje- | B-YKE-1 Bnmageth: MeTomaMHM MaTeMaTHYECKOTO aHAIM3a M MO-
JUPOBAHUsS, TEO- | JSIUPOBAHMS; METOJIaMH pEIICHHS 3a7ad aHalu3a W pacyeTra Xa-
PETHYECKOTO U | PaKTEPUCTUK (PU3MUYECKUX CHUCTEM, OCHOBHBIMH MpHEeMaMH oOpa-
IKCIIEPUMEHTAb- | OOTKH JKCIIEPUMEHTAIBHBIX JAHHBIX, METOJAMU pPabdOTBl C TIpH-
HOTO HCCTEN0Ba- | KIAQAHBIMU MPOTPAMMHBIMH MPOJYKTAMH SKCIIEPUMEHTAIBHBIX JaH-
HUS B MOCTABJICH- | HBIX, METOJAaMU PaOOTHl C MPHUKJIAJAHBIMU MPOTPAMMHBIMU MPOAYK-
HBIX 3aJ1a4ax TaMHu

YKII-3 Cnocoben  cra- | 3-YKII-3 3narb: OCHOBHbIE MNpuEMbl 3PGEKTUBHOIO YIPaBICHUS

BUTH cebe oOpa-
30BaTeNbHBIE IIe-
JM TI0/1 BO3HUKA-
IONINE  JKW3HEH-
HBIE 3a]1a4H, MOJ-
Oupath CIOCOOBI
peleHust u cpen-
CTBa pa3BUTHUA (B
TOM 4YHCIE C HC-

COOCTBEHHBIM BpPEMEHEM, OCHOBHBIE METOJUKH CaMOKOHTPOJI,
caMOpa3BUTHUS M caMOOOpa3OBaHUs Ha MPOTSHKEHUH BCEH KU3HU
C MCIIOJIb30BaHUEM IIU(PPOBBIX CPEJCTB

V-VKI-3 VYmerb: 3¢ (pekTUBHO IUIaHUPOBATH U

KOHTPOJIMPOBATh COOCTBEHHOE BPEMsl, HCII0JIb30BaTh METOBI CAMO-
peryidluy, CcaMOpa3BUTHUS U caMOooOyueHuss B Te4YeHHE Bcell
KHU3HHU C MCIIOJIb30BAaHUEM IIU(PPOBBIX CPEICTB

B-VKII-3 Bnagers: merogamu ympaBiieHUS COOCTBEHHBIM BpeMe-
HEM, TEXHOJOTHSAMH MPUOOPETEeHUs. MCIONb30BaHUS U OOHOBIIE-

[10JIb30BAHUEM HUS COIMOKYJIBTYPHBIX M TPO(EeCCHOHATBHBIX 3HAHWMN, YMEHHUH, H
UG POBBIX HABBIKOB; METOJMKAMH CaMOpPa3BUTHs M CaMOOOpa30BaHUS B Te-
CPE/ICTB) JAPYruX | YeHHWE BCEH JKU3HU C UCIOJIb30BaHUEM ITU(PPOBBIX CPEICTB
HEOOXOIUMBIX

KOMIIETEHIIUHI




obmienpodeccuoHaNbHbIE:

Kon kom- | HaumeHnoBaHue WNHnukaTopbl 1OCTUXKEHUS KOMITETEHIIUH
METEHLINH KOMITETEHIINH
OIIK-1 Cnoocoben uc- | 3-OIIK-1 3narh: 06a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHCIIU-
M0JIb30BaTh 0a30- | IUIMH; OCHOBHbIE MAaT€MaTUYECKUE 3aKOHBI, OCHOBHbIC (PU3UUYECKUE
BbI€ 3HAHUS €CTe- | IBJICHUS, MPOILECChl, 3aKOHBI M TPAHUIIBI UX MPUMEHUMOCTHU; CYII-
CTBEHHOHAYUYHBIX | HOCTb OCHOBHBIX XMMHUYECKUX 3aKOHOB W SIBJICHUI; METO/Ibl MaTeMa-
JUCIUTUTIH B | THYECKOTO MOJCIUPOBAHUSA, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHO-
npodeccuoHanb- | TO UCCIIEOBAHUS
HOoM  pesrenbHO- | Y-OIIK-1 YMeTh: BBISBISATh €CTECTBEHHOHAYYHYIO CYIIHOCTH IPO-
CTH, TPUMEHSTH | 6JleM, BO3HUKAIOIIMUX B XoJe MNpo(hecCHOHATBLHON AedaTeIbHOCTH,
METOJIbI MaTeMa- | MPUBJICKATh JUISI WX PEIMIEHUS COOTBETCTBYIONUN  (DU3HKO-
TUYECKOT0 aHaJIu- | MaTeMaTUYECKU anmnapar
3a u wmogenupo- | B-OIIK-1 Bmangers: mMareMaTHUECKUM ammapaToM Uil pa3paboTKU
BAaHMS, TEOPETH- | MOJENEH IPOLECCOB W SBICHUM, PEIICHUS MPAKTHYECKUX 3a]a4
YECKOT0 M IKCIe- | MPo(eCcCHOHANBHOM JIEATEIIbHOCTH; HAaBBIKAMHU HWCIIOJIB30BAaHUS OC-
PUMEHTAIILHOT'O HOBHBIX 0011e(pU3NIECKIX 3aKOHOB U MPUHITUIIOB
WCCIIEAOBAHUS
3agaumM BOCIUTAHMS, peajiu3yeMble B PAMKAX OCBOEHMS 1M CHUIIIIHHbI
. HUcnonb3oBanue Bocnura- | Bosiedyenue B pasHomuia-
Hamnpagie- Co3nanmue yca10Bui,
- e —— TeJbHOI0 MOTEHIHAJIA HOBYI0 BHEYYeOHYI0 /1esi-
Y4eOHBIX M CUUILIHH TeJbHOCTh
IIpodeccuo- |- popmupoBanue KynbTy- |Mcnonb3oBanue Bocnura- 1.Opranu3zarus Hay4HO-
HAJIbHOE M | PBI UCCIIEIOBATEILCKOM U | TEIbHOTO MOTEHIANA AUC- | IPaKTHYECKUX KOH(epeHui
TPYy10BO€ WHXCHEPHOU JIEATCIIBHO- | [IUTUIMH TPO(ECCHOHATBFHOTO | M BCTPEY C BEAYIIIMMHU CITCIIH-
BocnuTanue |ctu (B16) MOy Ui (POPMHUPOBAHUS | AIMCTAMU IPEIIPUSITHIA TO-

HHXXCHCPHOI'O MBILIJICHUS U
WH)KCHEPHOM KYJIbTYPBI 32
CYET NPAKTUYECKUX CTYIECH-
YeCKUX HCCIeI0BaHui co-
BPEMCHHBIX ITPOU3BOJACTBCH-
HBIX CUCTEM; POEKTHOH Jie-
ATCIBHOCTU CTYACHTOB 110
pa3paboTKe ¥ ONTUMHU3AIUU
TEXHOJIOTHYCCKUX CUCTEM,
CBSI3aHHOM C pEIICHHEM pe-
AJIBHBIX IMTPONU3BOACTBCHHBIX
3a/1a4; MPOXOXKICHUS yepe3
Pa3HOOOpa3HbIE UTPOBBIE,
TBOpUecKue, GecTUBAIbHbBIE
dbopmbl, TpeOyrolIre aHaau3a
CJI0’KHOTO 00BEKTa, IMOCTa-
HOBKU OTHOCUTCIIBHO HETO
npeoOpa3oBaTeNbHBIX 3a/1a4
JJI1 UX OIITUMAJIBHOI'O pe-
ICHHUS.

pola v BeTepaHaMu aTOMHOM
OTpacyu.

2. Opranu3zaius 1 IpoBeJie-
HUE MPEMETHBIX OJIMMITHA]]
Y y4acTHhe B KOHKypcax IMpo-
(hecCHOHATBLHOTO MAaCcTEPCTBA.
3.VuacTHe B €KETOIHbIX aK-
LUAX CTYJE€HYECKUX CTPOHU-
TEJBHBIX OTPSIIOB

CTpykKTypa u coepkaHue y4eOHO JUCHUNIMHBI
JucnuninuHa npenoaaercs cryaeHTaM B 1-oM cemectpe. OOmas TpyI0eMKOCTh THACIIUILTAHBI
COCTaBJISIET 2 3aYETHBIX €IMHHMIIBI, 72 aK. Jaca.
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Paznea 1
CoBpeMeHHBIE aCTIeKThl Pa3BUTHS
1 | xumuun. OCHOBHBIE OHSATHS U 3a- 11 2 4 5)
KOHBI XUMUH.
Crpoenue atoma [lepuoanueckas
KU Nel
1 2 | cucTeMa DIIEMEHTOB B CBETE TEOPUU | 7 2 5 ( 25
MUCh-
CTPOCHUS aToMa.
MEHHO)
XuMudeckasi CBSI3b U CTPOCHHE MO-
3 7 2 5
JIEKYTT
4 OCHOBBI XMMHYECKOI TepMOIUHA- 7 5 5
MUKH
Paznen 2
XuMHUecKasi KHHETHKA U paBHOBE-
5 P 1|2 | 4 5
cue
6 PactBops1. DiiekTpoauTHdecKas 11 2 4 5 KU No2
2 IUCCOLINAIHSA (Ttuch- 25
7 | DneKTpOXUMHUYECKHE MTPOLIECCHI 11 2 4 5 MEHHO)
3 XUMHUECKas U AJIEKTPOXHUMHUYEC- 7 5 5
CKasi KOppO3Hsl METAIIJIOB
Hroro 72 16 | 16 40
ATTecTanus pa3ieyon 50
3auer 50
Hcnonb3yemble popmbl arTecTanuu paszaenon: K1 — koHTposb o utoram
Copaeprxanue JIEKIIMOHHOTO Kypca
Tema sexuun. Bonpocsl, oTpadarbiBaeMble Ha JIeKIIUH Bcero YueoHo-
4acoB MeTo/In4YecKoe
obecrieyeHue
1 2 3
Jleknus 1. CoBpeMeHHBIE aCIEKTHI PAa3BUTHA XUMHUH. 2 1-7
OcHOBHbIE MOHATHS M 32AKOHBI XUMUH.
OcHOBHBIE TOHSATUS XUMHH: MaTepus, MOJE BEIIECTBO, XMMHYECKHIA
AJIEMEHT, aTOM, MOJIEKYJIa, IIPOCTHIE M CJIOKHBIE BEIIECTBA, a0COIIOTHAS
Y OTHOCHUTENIbHAs aTOMHasi Macca, a0CONMOTHAS U OTHOCUTEIbHAsI MOJIe-
KyJISIpHasi Macca, MOJIb, MOJISIpHAs Macca BEIIECTBa, YHCIO ABOTapo,
HKBUBAJICHT, SKBUBaJICHTHast Macca. OCHOBHbBIE 3aKOHBI XMMHHU: COXpa-
HEHHsI MacChl M DHEPTUH, IMOCTOSHCTBA COCTaBa, MPOCTBHIX OOBEMHBIX
OTHOIIEHMS, ABOTa/IpoO, SKBUBAJICHTOB. [[OHATHE XMMUYECKON peakiuH,
CTEeXHOMETPUIECKAN KOI(PPHUIIMEHT, MHIEKC, UCXOJHBIC BEUIECTBA WU
MPOJYKTHI PeaKIHH
Jleknus 2. Ctpoenne aroma [lepuoanyeckasi cucremMa 3J1eMeHTOB B 3 1-7
cBeTe TEOPHM CTPOEHHsI aToMa. XMMHYeCKas CBA3b U CTPOEHHe




MOJIEKYJI

CoctaB atomHOrO siipa. M3otombl, n306apel. Mojenu cTpoeHus aToMa:
MIPOTOHHO-HEHUTPOHHAsE Teopus, Monenab Tomcona, Pesepdopna, bopa,
COBpEMEHHAasi KBAaHTOBO-MEXaHU4UecKasi MOielb. [loHsTHE U BUJIBI CIIEK-
TpoB. [lonsitue opoutamu. Ypasuenue llpenunrepa. KBanToBsie uncia.
ITpunnun [Taymu. [Ipasuino Xynna. Ilpasuna Kneykosckoro.

Jlekuus 3. XuMn4yeckasi CBSA3b M CTPOECHHUE MOJIEKY.JI

BanentHocTh. OCHOBHBIE BU/IbI U XapaKTEPUCTUKU XUMUYECKOM CBSI3U.
KoBanenrnas cBsi3b. MoHHas cBsi3b. JJOHOpHO-aKLIENITOpHHASI CBS3b.
Bonopoanas cBsa3b. MeTtayuimueckast CBS3b.

Jlekuusi 4. OCHOBBI XUMHY€CKOM TEPMOINHAMMUKHI

[lonsiTue TepMOAMHAMUKH, TEPMOAMHAMUYECKON CHUCTEMBI, MapameT-
poB. Kimaccudukanms cucrem. [lepBplii 3aKOH TepMOAMHAMUKH. BHYT-
pEeHHSS PHEprus, padoTa U HTAIBIHUSA cUCTeM. DYHKIIUU COCTOSIHHS H
¢byukun nepexona. TermoBoi 3pPexT XUMUUECKON peakuu: IK30- U
SHAOTEpMHUUYECKUE peakluu. 3akoH ['ecca. DHTponus cucremsl. Tepmo-
XUMHYECKHUE YPaBHEHUS MPOLIECCOB. DHTAIBIIUS 00pa30BaHUs. DHEPTUS
I'm606ca u HANPaBIEHHOCTh XMMHYECKHUX PEAKIHUNA. Y CIOBHS CaMOIIPO-
M3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEaKIIM.

1-7

Jlekums S. XuMu4yeckasi paBHOBecHe M KHHETHKA

XuMuyeckoe paBHOBecue cucteMbl. OOpaTuMble U HEOOpaTUMBIE pe-
akunu. KoHcTanTa paBHOBECHS] TOMOT€HHBIX M T€TEPOTEHHBIX MPOIEC-
coB. YpaBHenue uzorepmbl Bant-I'odda. CmemenHne XUMHUYECKOTO
paBHoBecus u npuHuun Jle Illarense. TepmonnHamuueckoe yciaoBue
paBHOBecus. CKOpPOCTh pEaKIuU, KUHETHUYECKOE YPABHEHUE PEaKLUH,
3aBUCUMOCTBH CKOpPOCTH OT KoHIeHTpauuu. [lopsgok peakuuu. Ckopo-
CTH peaKUui JUisl pa3HbIX NOpsAKoB. KuHeTnueckoe yciioBue XuMuye-
CKOr0 paBHOBecHs. BiusHue temmnepaTypbl Ha CKOPOCTh XMMHUUYECKUX
peakuuii (mpaBunio Baut-I'odda, ypaBHeHue Appenuyca). JHeprus ak-
tuBauuu. Karamusaropsl.

Jleknus 6. PacTBopbI. DJIEKTPOJIUTHYECKAS AUCCONMALMS

[ToHsITHE 1EKTPONUTOB U HEINEKTPOIUTOB. VIOHBI — KATHOHBI, AHUOHBI.
OneKTpoauTHYECKas Aucconuanus. MexaHusM JAUCCOLMALMNA — TUApa-
Tanus, conbBatauus. CreneHb AMCCOIMALIMM — CHJIbHBIE, Cialble,
cpennue aekTponntel. KoHcranTa aucconuanyu. MloHHble ypaBHEHMS.
Tabnuna pactBopumoctu. Cmenienue paBHoBecus. MloHHoe mpousBe-
nenue Bozpl, pH. MaaukaTopsl.
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Jleknms 7. DJIEKTPOXHMHYECKHE TPOLECCHI.
OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuud. CTeneHb OKHUCIEHUS.
IIpoueccel oxucneHuss U BOCCTaHOBJIEHMs. CoOcCTaBiI€HUE ypaBHEHUU
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA: METOJIOM 3JIEKTPOHHOTO
0anaHca, HOHHO-JIEKTPOHHBIM MeToJ0M.CTpoeHHe, CrocoObl MoTyyde-
HHSI, CBOMCTBA MeTAJUIOB. PaBHOBecHe Ha rpaHMIE METAI—PacTBOP.
OnexTpoanslii moteHMan. CTaHIapTHBIA BOJOPOIHBIN 2IeKTpoa. Psn
CTaHAAPTHBIX JJEKTPOJHBIX IIOTEHUIHAIOB.  YpaBHeHHe HepHcra.
I'anpBaHNMYECKUH IEMEHT. OJIEKTPOABMIKYILAS CHUJIA DJIEMEHTA. DJeK-
TPOJIH3 paciuiaBoB. PacTBOpHMBIE U HEPACTBOPUMBIE AHOJBI. DJIEKTPO-
113 pacTBOpoB. KaTopHble M aHOAHBIE TIPOLIECCHI ITPU IEKTPOIIA3E BOJ-
HBIX paCTBOPOB JIEKTPOJIMTOB. 3aK0oHbI Papanes.

Jleknus 8. Xumuyeckasi H 3JIeKTPOXMMHYECKAsi KOPPO3Hs MeTAaJl-
JIOB
Kopposust meramioB. Knaccudukaiysi KOppo3HOHHBIX MPOILIECCOB.




Xumuyeckasi Koppo3usl. JIEKTPOXUMHUUYECKas KOppo3usa. MexaHuszm
ANEKTPOXUMUYECKON KOppo3uu. Buasl nenonsgpuzanuu. 3amura Me-
TaJUIOB OT KOPPO3UH. .3aIUTHBIE MOKPBITUSA: METAUIMUYECKHE U HEME-
TaUIMYECKUe. OJEKTPOXUMHUYECKAs 3allUTa: MPOTEKTOpHAas U KaToJ-
Hasi. IHTUOUTOPBI KOPPO3UH

IlepeyeHb NpakTHYECKHUX PadoOT

[Tepeuenp npakTHYeCcKUX padoT - He IPEAYCMOTPEHBI YU€OHBIM IIAHOM

Ilepeyennb 1a00paTOPHBIX PadoT

Tema s1abopatopHoii padorsl. Bonpockl, orpadarsiBaemblie Ha 1a0o- | Bcero Y4ebHo-
PATOPHOM 3aHATHH 4YacoB | MeTOAMYeCKoe
ob0ecrnieyeHue
1 2 3
CkopocTh XMMHYECKOH peaknuy U XHUMHYeCKoe paBHOBecHe XUMH- 4 8
yeckoe paBHoBecue. Koncranta paBHoBecusi, npunuun Jle-Illarenbe.
Cnoco6s1 cmenieHust papHoBecusi. CKOpOCTh XuMUUYeCKor peakiuu. [Ipa-
B0 Bant-I'odda.
DJIeKTPOJIMTHYECKAS] TUCCOIUALIMS. 4 9
Honnoe npoussenenue Boabl. pH, naaukatopsl. CTeneHs AUCCOLUAINH.
Wonnsie ypaBHeHus. CMelleHne HOHHBIX PaBHOBECHH.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN 4 10
CocraBieHre OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BiusHue
cpensl Ha peakiuio. Kimaccudukanms peakuuii
DJ1eKTpOoJIn3 4 11

Oco0eHHOCTH 3JIEKTPOSIU3a BOJHBIX PACTBOPOB COJeH, 00pa3oBaHHBIX
OCCKUCTOPOIHBIMH U KUCIOPOACOAEPKAMUMHU KuciioTaMu. OcoOeHHOCTH
AJIEKTPOJIM3a COJIeH, OOpa30BaHHBIX METAUIAMH C Pa3JIMYHBIMH DJICK-
TPOAHBIMHU MMOTCHUIHWAJIAMHU.

3agaHus 1J1s1 CAMOCTOSITEILHON PadoThI CTYACHTOB 04HOI (hopMBbI 00y4YeHHs

Bonpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHus)

Bcero
JacoB

Y4yeoHO-
MeTOANYecKoe
odecrmeyeHue

1

3

Jlekuus 1. CoBpemeHHbIe acnieKThl pa3BUTHA XUMHU. OCHOBHBIE 110-
HATHA ¥ 3aKOHbI XUMHH.

OcHOBHbIE 3aKOHBI XUMHUU: COXPAaHEHUSI MacChl U IHEPTHH, IOCTOSTHCTBA
COCTaBa, IMPOCTBIX OOBEMHBIX OTHOUIEHUS, ABOrajapo, SKBHUBAJICHTOB.
[TonsiTHE XMMHUECKOHN peakiuyu, CTEXUOMETpUYECKUN K03 PUIINEHT, UH-
JIEKC, UCXOHBIE BEIIECTBA U IIPOLYKTHI pEaKLUU

1-7

Jlekuusa 2. Ctpoenue aroma Ilepuoanueckasi cucreMa 3JeMeHTOB B
CBeTe TEOPHHU CTPOCHHUS ATOMA. XMMHUYECKAas CBSA3b U CTPOCHUE MO-
JIeKYJI

[TpaBuna KneukoBckoro. DneKTpoHHbIE KOHPUTYPALIUKA ATOMOB U HOHOB.
ITepuonnueckuii 3axkon .M. MenneneeBa.CTpykTypa NepUOINYECKON
CHCTEMBI 3JIEMEHTOB: NEPUObI, TPYIIIBI.

1-7

Jlekuus 3. XumMnueckasi CBA3b U CTPOCHHE MOJIEKYJT
KoBanenTtHas cBs3b. MonHas cBs3b. JJoHOpHO-akenTOpHHAS CBS3b. Bo-
JI0OpoAHas CBA3b. MeTtajumnyeckas CBs3b.

Jleknusi 4. OCHOBbI XUMHY€ECKOH TEPMOAUHAMHUKH

1-7




TennoBoii 3pPeKT XMMUIECKON PeaKIuu: IK30- U SHIOTCPMHUUECKHUE pPe-
akuuu. 3akoH I'ecca. DHTponus cuctemsl. TepMOXUMHUECKHUE YPABHEHUS
IpOIIeCCOB. DHTANBIUS 0OpazoBaHus. JHeprust ['mOOca w HampaBliieH-
HOCTb XUMHUYCCKUX peaKL{Hﬁ. YcnoBusa CaMOITPOU3BOJILHOI'O IPOTCKaHUA
XUMHYECKHUX PEaKIUii.

Jleknus S. Xumuyeckasi paBHOBeCHe U KHHETHKA ) 1-7
CKopocCTh peakuuu, KHHETHYECKOE ypaBHEHUE DPEAKIUH, 3aBUCUMOCTb
CKOpOCTH OT KoHUeHTpauuu. [lopanok peakuuu. CKOpocTH peakiuil asis
pasHbBIX NOPsAKOB. KnHeTHYecKoe yCIOBHE XMMHUYECKOTO PaBHOBECHS.
BnusiHue Temmeparypbl Ha CKOPOCTh XMMHYECKMX peakuuil (IpaBIIo
Bant-T'odda, ypaBuenne Appenuyca). DHeprus aktuBanuu. Karamuza-
TOPBL.

Jlekmus 6. PacTBopbl. DJIeKTPOJIUTHYECKAS TUCCOIMAIIHSA 5 1-7
Koncranra guccorumaruu. MonHble ypaBHeHUs. TaOimiia pacTBOPUMO-
ctu. CMemienue paBHoBecus. Monnoe npoussenenue Boasl, pH. Muauka-
TOPBL.

Jleknus 7. JiieKTpOXMMHYECKHE MPOLECCHI. 5 1-7
DIEKTPOABMKYIAs CHJIA DJIEMEHTA. JJIEKTPOJIHM3 PacIuiaBoB. PacTBopu-
MBbI€ M HEPACTBOPHUMBIC aHOIbI. OJIEKTPOJU3 pacTBopoB. Kartoanwle u
AHOJIHBIC TIPOIIECCHI TPH BJICKTPOJIM3E BOJTHBIX PACTBOPOB AIICKTPOJIHMTOB.
3akonbl Dapajes.

Jlekuus 8. XumMmndeckasi ¥ 3J1eKTPOXHMHYECKAsI KOPPO3Hs METAJLIOB 5 1-7
3alUTHBIE MOKPBITUS: METANIMYECKHE U HEMETaNIMYecKue. OIJEKTpo-
XMMHYECKasl 3alIUTa: MPOTEKTOPHAs ¥ KatoaHas. VHruOUTOphl KOPPO3Uun

PacuyerHo-rpadguyeckas padora
PacuetrHo-rpaduueckast pabota yd4eOHBIM IJIAHOM HE IPETyCMOTpPEHA.

KypcoBas padora
KypcoBas paboTa yueOHBIM IIJITaHOM HE MPEAYCMOTpPEHA.

Oo0pa3oBaTresibHbIE TEXHOJIOTHHI

[Tpu peanuzanuu y4eOHOTO MaTepHalia Kypca HCHOJB3YIOTCS pa3IuYHbe 00pa30BaTENIbHbBIE
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3JAHUIO aTMOC(Ephl CBOOOAHONH M TBOPYECKOW ITUCKYCCHUU Kak
MeXIy MpernojaBaTelieM U CTYISHTaMH, TaK U B CTyJAeHYeckou rpymme. Llenpo mpu 3ToMm sBisieTcs
BI)Ipa6OTKa Y CTYACHTOB HABBIKOB U KOMHGTGHHHﬁ, IIO3BOJIAOIINX CaMOCTOATCIIBHO BECTU HCCIIEA0BA-
TEIbCKYIO U HaYYHO-TIEIarOTHYECKYIO paboTy.

AynuTopHble 3aHATUS IPOBOASITCS B BUAE JieKIMH ¢ ucnosb3oBanueM 1K u xommnbroTepHoro
MIPOEKTOPA; JIabOpaTOPHBIX 3aHATUN — B OCHAIICHHON mpubOopaMu U peakTuBamu jgaboparopuu. Camo-
cTosiTeNTbHAsl paboTa CTYIEHTOB MPOBOAMTCS IOJ PYKOBOJCTBOM IPENOJaBaTeisi, C OKa3aHHEM KOH-
CYJbTAIMI U TOMOIIH MPH MOJATOTOBKE M BBHITIOTHEHUH IOMAIIIHUX 3a/1aHUN

DoH/1 OLIEHOYHBIX CPEACTB
@DOH/]1 OLIEHOYHBIX CPEJCTB MO JUCIHUILIMHE 00ECIeUnBaET MPOBEPKY OCBOCHHUS IMJIAHUPYEMBbIX
pe3yabTaToB 00y4YeHHUs (KOMIIETEHIIMN U UX WHAMKATOPOB) MOCPEICTBOM MEPONPUATHI TEKYILETo, py-
0€KHOT0 U MMPOMEKYTOUHOT'O KOHTPOJIS [0 TUCIUIUINHE.
CBs13b MKy GOPMHUPYEMBIMUA KOMIETEHIUSAMH U (hOpMaMH KOHTPOJIS UX OCBOEHUS MPEICTaB-
JIeHa B CJICAYIONICH TaOIuIe:

No HaunmenoBanune
Kon n HanmMeHoBaHuE MHIUKATOPa HanmenoBanune
1/ | KOHTPOJIHUPYE-MBIX .
TOCTHIKEHUS KOMIIETEHIINH OLIEHOYHOT'O CPEe/ICTBa
| pa3nenoB (TeMbl)

Bxo/1HOM KOHTPOJIb

1 | Bee Temsl | 3-YKE-1 , V-YKE-1, B-VKE-1 | Bonpochl BXOJIHOTO KOHTpOJIST




| | 3-OIK-1, V-OIIK-1 |
ATTecTanys pas/ienoB, TEKYIIUNH KOHTPOJIb YCIIEBAeMOCTH
2 3-VKE-1 , V-VYKE-1, B-YKE-1 , JloMaraue 3a1anue
Bce tembi 3-OIIK-1, YV-OIIK-1, B-OIIK-1 Otuer no 1aboparopHoil padboTe
3-YKII-3 , V-YKI-3 ,B-YKII-3 TectupoBanue
IIpomMexxyTouHast arrecrauus
3 VKE-1, YKII-3, OIIK-1 Bomnpocs! k 3auety

OueHoYHBbIE CPeICTBA /151 BXOJAHOI'0 KOHTPOJIsl, TEKYIer0 KOHTPOJISl U NMPOMEKYTOYHOM aTTe-
cTanumn
Oyenounvle cpedcmea 01l BX0OH020 KOHMPOJisi PEICTABIAIOT COO0H BOMPOCHI, KOTOPHIE 3a-
Jal0TCs CTYIGHTaM B MMCbMEHHOM (popMe. AHHOTAIMS IPUBEICHA HUXKE.

B xadecTBe oyenounoco cpedcmea mekyujeco KOHmMpoas UCIONIB3YIOTCS 3allUTa JOMAIIHUX
3aJJaHui (MMMCBMEHHO U YCTHO), YCTHBIM OTYET IO J1abopaTopHoil pabore u TecT. JlomaliHee 3a1aHue
IpeACTaBisieT co00il pelieHne 3aJaHuid 1Mo BapuaHTaM U YCTHYIO 3aIlUTY, B X0Ji¢ KOTOPOH CTYAEHT
00BsICHSAET pelleHrne. AHHOTalusl JOMAILHEro 33/1aHus , TeCTa U IPUMEPHBIN IIepeyeHb BOIPOCOB IS
oT4eTa 1o JJabopaTopHON paboTe NPUBEICHBI HIKE.

B kauecTBe OILICHOYHOTO CpEACTBa ammecmayuu pazoeida WUCIOJb3YeTCsl KOHTPOJIb HUTOTOB
(KH), koTopslil npeacTapiser coO0l CyMMY pe3yJIbTaTOB OLIEHOYHBIX CPEACTB TEKYIIETO KOHTPOJIS.

Hna npomesicymounoti ammecmayuy NpeycCMOTPEHbI TEOPETUUECKHE BONPOCHI, IIPUBEACHHBIE
HUXKE.

ITo utoram oOyueHHsI BEICTABIISIETCS 3ayem.

Bonpochl BX0JHOT0 KOHTPOJISA
K xaxomy knaccy BemectB otHocutcs HCI
Kakwue xmaccel Heopranndeckux BeriecTB Bol 3naete. [IpuBeaute nmpumepsl
Uem oTauyaroTcs OpraHuyecKre CoeMHEHUs OT Heopranudeckux. [IpuBenure npumMepsl.
Urto Takoe MoJb?
PaccraBbTe K03 HUIMEHTHI B ypaBHEHUH XUMUYECKON pPEeaKInu:
NaOH+H2S04=Na2S04+H20
Berancnure monekynspayto maccy H2S04

gk~ wbN -
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,HOMaIlIHee 3aJaHUuC

3apanuns
1. OHpGI{GJ’II/ITC " OpcaACTaBbTC B TaOJIMYHOM BHUC€ KBAHTOBBIC UHCJIa, 4 TAKXKEC HAIITUIIINUTEC
ANEKTPOHHYIO popmyrny aToma kanbius Ca
2. CKOJIBKO DJICKTPOHOB Ha MOCJIETHEM SHEPTETHUYECKOM YPOBHE Y aToMa KHUCIopoa?

IIpumepHbIe BONPOCHI K 0TYETY MO0 JadopaTopHoii padore:
1 PacckaxwuTe CyIIHOCTh SKCIIEpUMEHTA B TabopaTtopHoit pabore Ne 2 B mabopatopHoii pado-
Te «CKOPOCTh XUMHUYIECKOU PEAKITUHN U PABHOBECHE)
2 IlpuBenute BbIBOJ 1O dKcriepuMeHTy Ne 2 B 1abopatopHoit pabote «CKOPOCTh XUMUYECKOM
PEaKIuy ¥ PAaBHOBECHE)
Jlaiite onpeseneHne XUMUYECKOTO PAaBHOBECHS
4 PacckaxuTe OCHOBHBIC CITIOCOOBI CMEIIIEHUST PaBHOBECHS.. PacCkakuTe 0 BIIMSHUE KOHIICH-
TpaIMK UCXOHBIX BEIIECTB HA CMEIICHHE PAaBHOBECHS
Tect

w

Bonpoc Ne 1 YKakuTe ypaBHeHHe JiHIITEHHA

A E=mc’




B AT — ArI/ICTI/IH
a.e.M
B Mr=2Ar;
I n=m/M
Bonpoc Ne 2 YKaxkuTe, CKOJbKO MOJIEKYJ colepskuTcs B 1 MoJie BOJbI
A 6,02*10”
b 12,04*10%°
B 18,06*10%
r 20*10”
Bonpoc Ne 3 YkaxuTe Bce a/U10TponHble Moauukanun pochopa
A Benwrii hpochop
b UYepnsiii hocdop
B Kpacusrii pocdop
r DyIepeHbl
Bonpoc Ne 4 YKaxKuTe 3apsd gApa aToMa KHCJI0poJaa
A 4
b 6
B 8
I 10
Bonpoc Ne § CKO0JIbKO 3J1eKTPOHOB HA MOCJIeIHEM JHEPreTH4eCKOM YPOBHE aTOMAa KUCJI0-
poaa
A 4
b 6
B 8
I 10
Bomnpoc Ne 6 Kaxoii BUJ ClIeKTpa n0Ka3aH HAa PHCYHKe J
T : "]
| | |
1 1
A CILJIOIIHOM
b JINHENYaThIN
B BOJIHUCTBIN
I CBoli BapHaHr. ..
Bonpoc Ne 7 Kak Ha3biBaeTcs1 ypaBHeHUe BH/A
AE=hv
A YpaBHeHue DiHIITEITHA
b Ypasuenue I1nanka
B YpaBHeHue ne-bpoiiis
I 3axoH HproTOHA
Bomnpoc Ne 8 OpouTanas 310
A 00J1acTh OKOJIOSIIEPHOTO MPOCTPAHCTBA, B KOTOPOH HanboJiee BEPOSITHO HAXOXKIe-
HUE DJIEKTPOHA.
b OTO TPAEKTOPHSI IBHXKEHHUSI DJIEKTPOHA
B 00J1IaCTh OKOJIOSZAEPHOTO MMPOCTPAHCTBA, B KOTOPO HAUMEHEE BEPOSTHO HAXOXK/IE-
HHUE JJIEKTPOHA.
I OTO0 TpaeKTOpus ABMKEHUS aTOMa
Bonpoc Ne 9 VYkaxuTte Bce BO3MOXKHBIE dJICKTPOHHbBIE 00JIaka, KOTOPbIe UMEIOTCS Y aTOMa KHC-
jJopoza
A S
b p




CnHcok TeopeTHYeCKHX BONIPOCOB K 3a4eTy
ITonsiTue marepuu. Bemiecto, nose.
ITonsiTe aTomMa, MOJIEKYJbl. XMUMHUYECKUM 3JIEMEHT
[Tonsite Maccel. ATOMHas euHUIA Macchl. OTHOCHUTENbHASI ATOMHAsT U MOJIEKYJISIP-
Has macca.
[Tocrosiunast ABorazipo. 3akoH ABorajipo. MoJsipHas Macca
Amnotponus. [Ipumepst
[TonsiTne xXumudeckon peakiuu. Knaccudukanus peakiuid.
[TonsiTue ssnepHoro maccoBoro uncia. Hykmauabl, BUab
[TpoToHHO-HEUTPOHHAS TEOPUS CTPOCHUS aToMa
Mogens crpoenust aroma ToMcona
0 IlonsTue TepMOAUHAMHUKH, TEPMOJIMHAMUYECKON cUCTEMbI, TapameTpoB. Knaccudu-
KallHsl CUCTEM.
11 TlepBslii 3aK0H TepMOAUHAMUKU. BHYTpeHHSs 2HEeprusi, paboTa U SHTANIBIINS CUCTEM.
12 TenmnoBoii 3¢)(heKT XUMUIECKOH PeaKIMU: IK30- U SHJOTEPMUIECKHE PEAKIIUU. 3aKOH
I'ecca.
13  Xwummueckoe paBHOBecue cucteMbl. OOpaTtumbie 1 HeoOpaTumble peakiuu. KoHncran-
Ta paBHOBECHS
14 Cwmemenue xumuueckoro paBHoBecus u npunnui Jle latense.
15 CxkopocTh peakuuu, KHHETHYEeCKOe YpaBHEHUE PEaKIUU, 3aBUCUMOCTh CKOPOCTH OT
KoHUeHTpauuu. [lopsaok peakiuu.
16 TlousATHE >NEKTPOIUTOB U HEANEKTPOIUTOB. VIOHBI — KATMOHBI, AaHUOHBI.
17 Dnexrponutuyeckas auccouuanus. Mexanusm Iuccouuanuu — ruapaTalus, cojibBa-
Tarusl.
18 Crenenp qucconnanuy — CUIbHBIE, CIA0BIE, CPETHUE FITEKTPOIIUTEHI.
19 OxwucnurenbHO-BOCCTaHOBUTENbHbIE peakiuu. CTeneHb OKUCICHUS.
20 VYpaBuenue Hepucra. ['anpBaHMYECKHI S7IEMEHT.
21  DaexTponu3 pacTBOpoB. 3akoHbl Dapaes.
21  Koppo3sus metayuioB. Knaccudukanus KOppO3HOHHBIX IPOIIECCOB. .
22  Xumuueckas Koppo3us. DIEKTPOXUMHUECKasi KOppO3usl.
23  3ammTa METaUIOB OT KOPPO3UH. .3aIUTHBIC TIOKPBITHS: DIIEKTPOXUMUYECKas 3aIlIuTa
ITo utoram oOyueHHsI BHICTABISIETCS 3aUem.
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Ixanbl oeHKH 00pa30BaTeJIbHBIX JOCTHKEHHU I

[[Ixana OEHKU BXOJHOTO KOHTPOJIS:
- 3a4YTEHO- 33/IaHH€ BBIITOJIHEHO BEPHO, C/IaHO B YCTAHOBIIEHHBIE CPOKH;
- HE 3a4TEHO- 33JIaHH€ HE BHITIOJIHEHO, BHITIOJIHEHO C OITMOKAMH, KOTOPBIE TPEOYETCsl UCTIPABUTh, HIIH
CHAHO IOCJE€ YCTAaHOBJIEHHOTO CPOKA.

[IIxana oreHKH TecTa, JOMAIIIHETO 3aJaHusl, OTYeTa Mo JJabopaTopHOU padoTe:
- OTJIMYHO- MIOJIHBIE OTBETHI HA BOIIPOCHI, MPABWIIBHO PEIICHHAs 3aJa4a U PAaBUIIbHBIE OTBETHI Ha J0-
TTOJTHUTEIIbHBIE BOMIPOCHI;
-XOPOILIO- HETIOJIHBIE OTBETHI HA BOMPOCHI UJTK 3aJlaya, pelIeHHas ¢ HeJoueTaMu 1
MPaBUJILHBIE OTBETHI HA JOTIOTHUTEIBHBIC BOITPOCHI;
- YIOBJIETBOPUTEIHHO- HETIOJIHBIE OTBETHI HA BOMPOCHI MJIM 33/1a4a, PEIIEHHAs C HEJOYeTaMH U HeTIpa-
BHJIbHBIC OTBETHI HA JJOTIOJTHUTEIHHBIE BOIIPOCHI;
- HEYJJOBJIETBOPUTEIBLHO- OTBETHI HA BOIIPOCHI C HEIOUETaMH, HEPEILIEHHAs 3a/1a4a U HelpaBUJIbHbIE
OTBETHI HA JIOTIOJTHUTEIHHBIE BOIIPOCHI.




Banabl Onenka

(uTorosoit (0ann 3a
N . TpedoBanus Kk 3HAHUAM

peldTHHIOBOM OTBeT Ha
OLIEHKH) 3a4ere)

— OweHKa «3a4TE€HO» BBICTABISAETCA CTYAEHTY, €CIM OH HMeEeT

3HAaHUS OCHOBHOTO MaTrepuana, €clidi OH IPOYHO YCBOMI

IPOTPaMMHBIM MaTepHal, MOCIEI0BaTEIbHO, YETKO U JIOTHYECKU

Csaumenoy CTpPOMHO €ro M3jlaraeT €ro Ha 3adere, BiaJleeT HEOoOXOAUMBIMU

60-100 30 - 50 6atog | FABPIKAMH H TIPHEMAMU HX BBITIONHEHNS, YMEET TECHO YBA3BIBATE

TEOPHIO € IPAKTUKON

— VY4eOHBIE JOCTHXKEHHS B  CEMECTPOBBIH  mepHon U
pe3ysibTaTaMu pyOexHOTO KOHTPOJIS JEMOHCTPUPYIOT
JIOCTaTOYHYIO CTENIEHb OBJIAJICHUS IIPOTPAMMHBIM MaTEPUATIOM.

— OleHKa «HE 3aYTEHO» BBICTABJIACTCS CTYACHTY, KOTOPBIA HE
3HAET 3HAYUTEILHOW YacTH MPOTrPaMMHOT0 MaTepuaia, JOMycKaeT
cyliecTBeHHbIe OIMOKK. Kak mpaBuiio, OIEHKAa «HE 3a4TeHO»
CTaBHUTCS CTYACHTaM, KOTOPbIE HE MOTYT IPOJOJDKHTH O0ydCHHE
«He 3aumeHnoy | 0e3  JONOJHHUTENBHBIX  3aHATHA 10  COOTBETCTBYIOIICH
0-29 6annos | AUCLUILIMHE.

— VYueOHBIE  JOCTHXKCHHMS B  CEMECTPOBBIA  IEPHOJ U
pe3yiabTataMi  PyOCIKHOTO KOHTPOJS  JIEMOHCTPUPOBAINA  HE
BBICOKYIO CTEICHb OBJIAJCHUS MPOTrPAMMHBIM MAaTEPHAIOM II0
MUHHMMAJILHOM IIJIaHKE.

0-59

YuyeOHO-MeToAUYecKOe U MH(OpMaMOHHOE o0ecnieyeHue
Y4eOHOH IMCUMILINHBI
OcHoBHas nuTeparypa:

1. Munaesckas JI.B. O0mas xumus. JJis MHKEHEPHO-TEXHUYECKUX HaIIPaBICHUH MMOATOTOBKH
U crnenuanbHocTel: yueoHoe nocodme / JI. B. Munaesckas, H. A. lleronmuxuna. Cankt-IleTepOypr:
Jlanb, 2020. TekcT : anekTpoHHbIH // JlaHb : anekTpoHHO-O0nbimoreuHas cucrema. — URL:

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

2. Eropos B.B. O6mas xumus: yue6nuk ains BY3os / B.B. Eropos. — 2-e uzn. — Cankr-
[TerepOypr: Jlanp, 2021. — 192 c. Tekcr : anekTpoHHbIH // JIaHb : 21eKTPOHHO-OUOIMOTEYHas cucTeMa.
— URL: https://e.lanbook.com/reader/book/153684/#1

3. Axmetos, H. C. O0mas u Heoprannueckas xumus : yaeOHuk aiis By3oB / H. C. AxmeToB. —
12-e u3n., crep. — Canxr-IlerepOypr : Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — Tekcr :
9eKTpOHHBIN // JlaHb : anekTpoHHO-OnbMnoTeunas cucrema. — URL:

https://e.lanbook.com/reader/book/153910/

JlononHuTENRHAS TUTEPATYpA:

4. Crace, H. @. Pemienune 3ama4 o oOmieit xumuu : yueoHoe nocodue / H. @. Crace, A. B.
KopuryHoB. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 168 c. — ISBN 978-5-8114-
2274-6. — Tekcr : 2neKTpoHHBIH // JIaHb : 37eKTpOHHO-0MbIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168941 (nata obpamenus: 06.04.2021). — Pexum nocryna:

https://e.lanbook.com/reader/book/168941/#1

5. JleBuikuit, M. M. Jlo6po moxkanoBats B xumuto! / M. M. JleBunkuii ; xynoxuuk U. E. Ma-
peB. — 3-¢ u3n. — Mocksa : JlabopaTtopus 3uanmii, 2021. — 201 ¢. — ISBN 978-5-93208-510-3. —
Texkcr:  snmektponusii /  Jlamp  :  snekTpoHHO-OMOnmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/166729 (narta ob6pamenus: 06.04.2021). — Pexxum gocTymna: ajas aBTOpU3.
none3oBareneit. https://e.lanbook.com/reader/book/166729/#1

6. bynanos B.B., JlomoBa T.H., Pei6xun B.B. Xumnueckas kuneruka: y4. nocodue / B.B by-
manoB, T.H. JlomoBa, B.B. PwiOkun. —  CIIo:  Jlams, 2014. - 288 c.
https://e.lanbook.com/reader/book/42196/#1



https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/reader/book/153684/#1
https://e.lanbook.com/reader/book/153910/
https://e.lanbook.com/reader/book/168941/#1
https://e.lanbook.com/reader/book/166729/#1
https://e.lanbook.com/reader/book/42196/#1

7. baunoB JI.H. COopHHK 3a7ay U ynpakHEeHHH 1o oOmel xumuu: yyeOHnoe nocoodue / JI.H.
bmunos, N.JI. Tlepdunosa, T.B. Cokonosa. — Cankr-IlerepOypr: Jlanb, 2016. — 188 c.

https://e.lanbook.com/reader/book/75504/#40

8. lllepobuna H.A., Tumomuna H.M. Meroandeckue yka3anus K jabopatopHoit padore «Cko-
POCTh XMMHUYECKON PEaKIMU U XUMHUUYECKOE paBHOBecun». - banakoo: BUTU HUAY MUDU, 2016. -
14 c.

9. Cunnnpma M.H., Tumommna H.M. Metoauueckue ykasaHusi K JaboparopHoil pabote
«QneKTpoauThIecKas nuccounanus». - bamakoso: BUTU HUAY MU®DU, 2016. - 20 c.

10. Cunnnpina U.H. Metonudeckue ykazaHus K JiabopaTopHoil pabore «OKHCIUTEIBHO-
BOCCTAaHOBUTEJbHBIC peakiuny. - banakoso: BUTHU HUAY MU®U, B anpobaruu. - 16 c.

11. Cununeiaa M.H. MeTtoandeckue ykazanust K 1a00paTopHOM padore «nekTponusy. - bana-
koBo: BUTU HUAY MU®U, B anpobaruu. - 16 c.

IIporpammuoe odecrieuenne u UHTepHeT-pecypcChl:

1. ChemSpider — mopran moucka u HHGOPMALUK O XUMUYECKUX COCIUHCHHIX

2. http://www.chem.msu.su/rus - mopTtaj 3JIeKTPOHHOU OMOIMOTEKH TTO0 XUMUHU

5 http://www.chemnet.ru - Ilopran ¢yHIaMEHTAILHOIO XHMHUYECKOrO OOpa3zoBaHus Poccuu
[DnexTponHbIit pecypc]| — Pexxum noctyma:

6 http://school-sector.relarn.ru/nsm/ - Xumust a1 BceX: WILIIOCTPUPOBAHHBIC MaTepUabl 110
o01Ieii, OpraHn4ecKol ¥ HEOPTaHUIECKON XUMHU

MarepunanbHO-TeXHH4YeCKOe o0ecnieyeHne y4eOHOH U CHUIIMHBI
JlekMOHHBIE 3aHATUS TPOBOJATCS B CIELUAIM3UPOBAHHBIX ayJIUTOPHUSIX, OCHAIEHHBIX MYJb-
TUMEIUUHBIM 00opyaoBaHueM. st mpoBeAeHUS JIEKIIMK UCTIOIb3YETCSl MYJIbTUMEIUUHBIN KypC JIeK-
Ui, BUA€OGUIbMbI, MAKETHI U IJIAKATHI.
JlaGopaTopHbIe 3aHATHS MPOBOAATCS B JIAOOPATOPUH, OCHAIIEHHON CTaHIAPTHBIMU KOMILICK-
TaMU OT€YECTBEHHBIX MPUOOPOB, XUMUYECKOM MOCY/Ibl, PEAKTHBOB.

Y4eOHO-MeTOoAUYeCKHEe PEKOMEH AU Il CTYCHTOB

1. Yka3anus 1J1 nNpocaylInBAHUSA JeKUM T

Ilepen HayasoMm 3aHATHH BHUMATEIbHO O3HAKOMUTHCS C y4EOHBIM IJIAHOM IPOBEIEHUS JICK-
U ¥ CIUCKOM PEKOMEHI0BAaHHOM JTUTEPATYPHI.

Ilepen mocemeHneM OYEPEIHON JIEKIIMM OCBEKUTH B NTaMATH OCHOBHBIE KOHIIETILIUU ITPONICH-
HOro paHee marepuaia. [loaroToBuTh npu HEOOXOAMMOCTH BOIPOCHI npenojaasarento. He Hago oma-
caTbCsl, YTO BOMPOCHI MOTYT OBITh MIPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMaHUE CIEAYET yAENATh He (opMysiaM U MaTeMaTHUYECKUM BBIKJIAI-
KaM, a COIEPKAHUIO NU3Y4aeMbIX BOIIPOCOB, ONPEAEICHHUSM U TOCTAHOBKAM 3a]1a4.

B npornecce nzyuenus J€KIIMOHHOTO Kypca HE00X0IMMO MO0 BO3MOKHOCTH YacTO BO3BpalllaTh-
Csl K OCHOBHBIM HOHATHSM M METOAaM peIleHus 3aj1au (3ech BO3MOXKEH BBIOOPOUHBIM KOHTPOJIb 3HA-
HUH CTYJCHTOB).

XenarenpbHO MCNIONB30BaTh KOHCIEKTHI JIEKIMHI, B KOTOPBIX MCIIOIb3YETCs PUHSATAs IIpernoaa-
BaTeleM cucTtemMa 0003HaueHU .

Jlns 6osee moApoOHOTo U3yUeHHsI Kypca cielyeT paboTaTh ¢ peKOMEH10BaHHBIMU JIUTEpaTyp-
HBIMHM UCTOYHUKAMHU U BHOBB MOSABIISIOIIMMUCS UICTOYHUKAMHU.

2. Yka3aHusi A1l BbIIOJIHEHH J1a0opaTOpHBIX padoT

CobmoiaTe TpeOOBaHMS TEXHUKU 0€30MacHOCTH, JUISl YEero MpOoCIyllaTh HEOOXOIUMbIE pa3b-
SICHEHHSI O IPaBUJILHOCTH MOBE/IEHUS B Ta0OpaTOPUH.

[lepen BbImOMTHEHUEM J1aOOPATOPHOU PabOTHI MPOBECTH CAMOCTOSTENBHO MOATOTOBKY K padboTe
M3YYUB OCHOBHBIE TEOPETUUECKUE MOJIOKEHHUS, 3HAHNE KOTOPBIX HEOOXOAUMO ISl OCMBICIIEHHOTO BbI-
MOJIHEHUS paOOTHI.

B npouecce BbImonHeHUsI pabOTHI CleAyeT MOCTOSHHO OOIIAThes C MpernojaBareieM, He J10-
ITyCKas 110 BO3MOYKHOCTH HENPABUIBHBIX JEHCTBUH.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATh B MMCHbMEHHOM BHUJIE.


https://e.lanbook.com/reader/book/75504/#40
http://www.chemspider.com/
http://www.chem.msu.su/rus
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/

[Ipu cmave 3auera mo paboTe MOATOTOBUTH OTUYET O MpOJAETaHHOW paboTe, rie JOKHBI ObITH
OTpa)kCHBI OCHOBHBIC PE3YJIbTAThl ¥ BHIBOJIBI.

3.Yka3aHus AJs BbINOJHEHHS CAMOCTOSITEIbHOI PadoThI

[TonyunTs y mpenojaBaTelis 3ajaHWe M CIUCOK PEKOMEHIOBAHHOW JUTepaTyphl. M3ydeHue
TEOPETUYECKUX BOIPOCOB CIIEAYET MPOBOJUTH MO BO3MOXKHOCTH CAMOCTOSITENILHO, HO TIPU 3aTPy/HE-
HUSAX 00pamiaThCs K MPerno1aBaTellto.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BBITTOJIHEHUU (POHTAIBHBIX 3aJaHUK M0 YCMOTPEHHIO MperojaBareis padoTa MOXKET
OBITh OIlcHeHa 0€3 MUChMEHHOTO OTYETa HA OCHOBE OTBETOB HA KOHTPOJBHBIC BOIPOCHI, IPHU YCIOBUU
AKTUBHOM CaMOCTOSTEIbHOU PabOTHI.

[ToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOPOCHI.

MeTtoauyeckue peKkoMeHAAlMHU /sl penogaBaresei

1. Yka3zanus 1Jisi NpoBeeHUus JeKuui

Ha niepBoii BBOJHOH JIEKITUH cAenaTh oOummidi 0030p copepkaHusl Kypca 1 OTMETHTb HOBBIE Me-
TOJIbI ¥ MOJAXOBI K PELICHUIO 3aJjay, pacCMaTPUBAEMbIX B Kypce, JOBECTH 10 CTYJIEHTOB TPeOOBaHMS
Kadeapel, OTBETUTH HA BOIIPOCHI.

[Ipu noAroToBKE K JEKIMOHHBIM 3aHATUSAM HEOOXOAMMO IMPOAYMAaTh IJIaH €ro MpOoBEACHUs, CO-
JiepKaHue BCTYMUTEIbHON, OCHOBHOM M 3aKIIIOYMTEIBbHOM YaCTH JIEKI[MH, O3HAKOMUTBHCS ¢ HOBUHKaMU
y4eOHOM ¥ METOANYECKOH JIUTepaTyphl, NyOINKALUAMI IEPUOJUUECKON MeYaTu Mo TeMe JEKIIMOHHO-
IO 3aHATHS. Y TOUHUTH IUIaH MIPOBEJICHUS Ja0OPATOPHOT0 3aHATUSA 10 TeMe Jekuuu. Ilepen nznoxenu-
€M TEKYLIEro JIEKLIMOHHOT0 MaTepHaja HallOMHUTbh 00 OCHOBHBIX UTOI'axX, JOCTUIHYTBIX Ha HpPEeAbIAY-
mmx Jiekiusax. C 3Toi 1enbio 3a71aTh HECKOJIBKO BOIPOCOB ayAUTOPHH U OCYIIECTBUTH BHIOOP OUHBIN
KOHTPOJIb 3HAHHUS CTY/IEHTOB.

B Xoxe 7EeKIMOHHOTO 3aHATHS TpEnojaBaTelb JODKEH Ha3BaTh TeMy, Y4eOHBIE BOMPOCHI,
O3HAKOMHUTH CTYJIEHTOB C IEPEYHEM OCHOBHOM M JONOJIHMUTENBHOM JUTEpaTyphbl IO TEME 3aHATHUS.
PackpeiBas copepkaHue yueOHBIX BOIIPOCOB, AKLIEHTUPOBATh BHUMAHHUE CTYJECHTOB HA OCHOBHBIX Ka-
TEropusix, sIBJICHUSX U MpoLieccax, OCOOEHHOCTAX UX MpOTeKaHHs. PackppIBaTh CYIIHOCTb M COAEpKa-
HUE PA3JINYHBIX TOYEK 3PEHUS M HAYYHBIX IOAXOJ0B K OOBSICHEHHIO TE€X WM MHBIX SBJICHUH U Npo-
LIECCOB.

Crenyer apryMeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HUIIUIO TIO CIIOPHBIM TEOPETUUECKUM
BonpocaMm. [IpuBoauTe npumepsl. 3a1aBaTh MO XOAY U3JI0KEHUS JIEKIIMOHHOTO MaTepHuajla puTopuye-
CKHE BOIIPOCHI U CAMOMY JaBaTh HAa HUX OTBET. JTO CIOCOOCTBYET aKTMBHU3AL[UM MBICIUTEIBHOMN e sl-
TEJIBHOCTHU CTYJEHTOB, ITOBBIIIEHUIO UX BHUMAaHUS U UHTEpECa K MaTepHally JIEKIIUH, €€ COACPKAHUIO.
[IpenogaBaTens OMKEH pyKOBOJIUTH pabOTON CTYJIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Mare-
puana, MoAYepKUBaTh HEOOXOAMMOCTh OTPAXKEHUSI B KOHCHEKTaX OCHOBHBIX MOJOXKEHUH M3ydyaeMoi
TE€MBbI, 0CO00 BbIAENSAA, KaTeropHallbHbIN anmapar. B 3akiIouuTeNnbHOM YacTH JIEKIUH HE0OXO0IUMO
copMynHpoBaTh OOLIME BBIBOJBI IO TEME, PACKPHIBAIOIINE COJIEPKAHNE BCEX BONPOCOB, IOCTABIICH-
HBIX B JeKIUU. OOBSABUTH IUIAH OYEPEIHOI0 MPAKTUUECKOI0 3aHATHSA, AaTh KPaTKUE PEKOMEH AU 110
MOJITOTOBKE CTY/AEHTOB K J1abopaTopHOMY 3aHsTHIO. ONpenenuTh MECTO U BpeMsl KOHCYJIbTAIlUH CTY-
JICHTaM, MOKEeJIaBIIUM BBICTYIIUTH C IOKJIa/aMu U pedepaTami.

Ha nocnenneil nekuuu yaenuTh Bpems A 0030pa Hambosiee BaXKHBIX MOJOXKEHUH, paccMOT-
PEHHBIX B Kypce.

2. Yka3aHus Ui NpOBeJeHNsl 1a00paTOPHBIX 3aHATHH.

Cobmoiate TpeOOBaHMSI TEXHUKU O€30MaCHOCTH M MPOBOJAUTH HEOOXOIMMBIE Pa3bICHEHUS O
NPaBUILHOCTH MOBEJICHHS B J1a00OpaTopuu.

Ilepen BbImoNHEHUEM JabOpaTOpHON pabOThl MPOBEPUTH CTENEHb TOTOBHOCTU CTY/AEHTOB,
HArlOMHUTh U OOCYAMTH OCHOBHBIE TEOPETHUYECKHE IOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO IS
OCMBICJIEHHOTO BBIITOJIHEHUS PadoT.

B mporecce BeimonHeHUs: paboThI ciaelyeT NOCTOSHHO OOLIaThesl CO CTYJACHTAMH, HE JIOMyCKas
10 BO3MOKHOCTH UX HEIPaBUJIbHBIX JEHCTBHM.

TpeboBaTh, YTOOBI OCHOBHBIE PE3yJILTAThl SKCIIEPUMEHTOB ObUTH 3a(h)MKCUPOBAHBI CTYACHTAaMH B



MUCHMEHHOM BHJIE.

[Ipu mpueme 3aueta 1o padbore TpeGOBATH OTYET O MPOAETAHHON padboTe, IAe JOIKHBI OBITH OT-
pa’keHbl OCHOBHBIE PE3YyJIbTATHI U BBIBOJIBI.

3.YKa3aHus M0 KOHTPOJIIO CAMOCTOSITE/IbHOIM PAa00ThI CTY1€HTOB

ITo yemoTpeHuIo npenoaaBares 3aJaHie Ha CAMOCTOSTENIbHYIO paboTy MOXKET OBbITh HHIUBULY-
QJIbHBIM WIIN (PPOHTATBHBIM.

[Ipu mucnonbp30BaHUU MHIMBHUAYAJIBHBIX 3aJaHUI TPeOOBATh OT CTYAEHTAa MUCHMEHHBIH OTUYET O
MIPOJIeJIaHHO paboTe.

[Ipu npumeHeHnH (POHTATIBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXICHHS CO CTyICHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHM.

C uenbro KOHTPOJSI KauyecTBa BBIOJHEHHUS CAMOCTOSTEILHON paboThl TpeOOBaTh WHAMBHIY-

QJIbHBIE OTYETHI (IOMYCTUMO BMECTO MUCHMEHHOI'O OTYeTa MPUMEHSATh MHIUBUIYaIbHbIE KOHTPOIb-
HBIE BOMPOCHI).

[Iporpamma cocraBiierHa B coorBeTcTBuU ¢ TpedboBanusmu OC HUAY MUDU u yueOHbIM TU1a-
HOM OCHOBHOH 00pa3oBarenbHON nporpammsl 1o cnenuanbHoctu 14.05.02 ATOMHBIE CTaHIIUMU: NIPO-

eKTHPOBAHUE, SKCIUTyaTallls U MHKMHUPHHT.
A / I'epacumoBa B.M.

PerensenT: IOLEHT : '_-f,'.bh_,_/( 3y6oBa H. T

Pabouyto mporpaMmy cocTaBuII JOIEHT

[Iporpamma onobpena Ha 3aceganuu YMKC 14.05.02 ATomHBIE CTaHIIMU: MPOEKTHPOBAHUE,
sKkcruryaranus 1 iHKuHUpUHT oT 04.07.2023 roma, mpotokoi Ne6.
/ Mareppamos P. A.

[Ipencenarens yueOHO-METOIUYECKOW KOMUCCUU




