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1. HaumeHoBaHUE QM CIUATIIHHBI
Brenenue B 00111y10 XUMUIO

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrurinHa BXOJIUT B 00s13aTeIbHYI0 9acTh bioka « C.1 » oOpa3oBaTeIbHOM MPOrpaMMBbl TIO HAIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBOCHUS TUCHUILTMHE BBeleHHe B 001IIYI0 XHMHIO Y 00YYaroIerocs 10JKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

33.05.01 dapmanums (HampaBiIeHHOCTS : [Iporpamma mmpokoro mpoguis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

3

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

144

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

56

IIpoBenenue JeKIUOHHBIX
3aHATHH

28

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

28

CamocTrosiTesbHast padoTa
(ak.4ac.)

88

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE Meponpustue (1)
[TucebmenHO€ KOHTpOJIbHOE MeponpusTue (7)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ox3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

BemecTBo, XuMuuecKasi peakuus, pacuerbl

Ipeamer xumuu. BemecrBo. Xumunueckasi peakuusi. OCHOBHbI€ 3aKOHbI XUMUH
XuMus — HayKa o peBpanieHusX (peakiusax) BenecTs. B3aumMocBs3s xumuu, Gpu3uku, ouonorun. Poib
BEIECTB B (papmanyu 1 npukiaaHoi xumun. [Ipeamer xumun. BerecTBo. ArperatHplie COCTOSIHHSI BEIIECTBA!
razoo0pasHoe, KUAKoe, TBeproe. Xumudeckas peakius. OCHOBHBIC 3aKOHBI XUMUU. 3aKOH COXPaHEHUS
MacchlIleproanyeckuii 3aKkoH. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH COXPaHEHUs! SHEPTUU. 3aKOH
SKBHMBAJICHTOB. 3aKOH KPATHBIX OTHOLIEHUH. 3aKOH 00bEMHBIX OTHOLIEHUH (3akoH I'eii-Jlroccaka).

ITonsiTHE MOJISI, MOJIAIPHOI MaCChl, MOJISPHOM MacChl rasa.
[TonsiTHE MOJISI, MOJIIPHOM Macchl, MOJIIPHON Macchl ra3a. 3akoH ABoraapo. CrneacTBus U3 3akoHa ABOrajpo.
OObeTMHEHHBIN Ta30BbIN 3aK0H. YpaBHeHHe Knalinepona—MenaeneeBa (s uaealbHOTO ra3a). Pemenue
pacyeTHBIX 3aj1ay.

Pacyernl Ha ocHOBe XMMHU4YeCcKHX YpaBHeHHil. M30bITOK 1 HegocTaTOK. BhIX01 peakuun.
M30BITOK M HEIOCTATOK B XUMHUYECKON peakuuu. Brixos peakiun. CriocoObl pacuéra Mo XMMUYECKIM
YpaBHEHUSIM.

CtpoeHue aToma

JuieMeHTapHble yacTuubl. U3otonsl. IIponcxoxkaenue 31eMeHTOB
DneMeHTapHbIe YaCTULIbI: IPOTOH, 3JIEKTPOH, HEUTPOH, MO3UTPOH. ATOMHOE s1/1p0. ATOMHBIN HOMep. MaccoBoe
qucio. JneMeHT. M3otonsl, n306apel. Maruueckue sjpa. Moinb, uncino ABorajapo, MoJIeKyJIsipHas Macca.
AtomHas enuHuna maccsl. [IpupoaHast 1 HCKycCTBEHHAs! palMOAKTUBHOCTG. THIIBI paAMOAKTUBHOIO pacnaja.
SnepHble peakuu, HyKJICOCUHTE3 B IPUPOJIE.

Pacnpenesienue 31eKTPOHOB B aToMe. CBSI3b CTPOEHHS M XMMHYECKHX CBOICTB
[IpencraBnenne o0 KOPITYyCKYIISIPHO-BOTHOBOM JAyaJIM3Me MUKPOUYACTHIL (3JICKTPOH — YacTUIIA U BOJTHA).
KBanToBbIe uncna (riaaBHOE, OpOUTAIBHOE, MATHUTHOE, CITMHOBOE). ATOMHBIC OpOUTamu s-, p-, d- u f-Tuma.
[Mpunanun [Taynu u nepBoe nmpaBuio XyH/Ia Kak OCHOBA MOPSAIKA 3aIOTHEHUs aTOMHBIX opoutaneil. OcHOBHOE
1 BO30YXKICHHBIE COCTOSIHUS JIEKTPOHOB B atome. [lepuoanueckas cucrema snementoB Jl. . MenneneeBa u
3JIEKTPOHHOE CTPOECHME aTOMOB. [1eproibl, psibl, Py, IOATPYIIIBI U CEMEUCTBA 2JIEMEHTOB. ATOMHBIE U
MOHHBIC PAINYCHI, IEPHOANIHOCTH X M3MeHeHus. [lonoxxenue snemenTa B [lepronnveckoit cucteme Kak ero
TJIaBHAs XapaKTePUCTHKA.

XumMHuyeckas CBsI3b U CTPYKTYPa COeAUHECHUM

Teopusi XUuMHYECKOW CBSI3U M BAJIEHTHOCTH.
JlnuHa cBsA3U U 3P PEeKTUBHBIE painyChl aTOMOB U MOHOB: KOBAJIEHTHBIE, HOHHbBIC, METAJIUTMYECKHE,
BaH/iepBaasbCcoBbie. D((HEeKTUBHBIC 3aPs/Ibl AaTOMOB.
OHeprus cBa3u. ['oMonUTHYECKUI U TeTepOTUTUYECKUI Pa3pbIB CBA3U. Pa3nnyHble acieKThl BaJICHTHOCTH:
KOBaJICHTHOCTb, CTEIIEHb OKUCJICHNUS, KOOPAMHALMOHHOE YUCII0. XUMHYECKas CBA3b U [lepuoauueckas cucrema
JJIEMEHTOB.

JIEKTPOOTPHIATEIbHOCTD M NMOJISPHOCTD CBSI3H. KoBajleHTHAs 1 HOHHAasI CBA3b
DNEeKTPOOTPUIIATEILHOCTD (OTHOCUTENBHAS HJIEKTPOOTPHULIATENIEHOCT) — (DyHIaMEHTaIbHOE XMMUYECKOE
CBOMCTBO aTOMa, KOJIMYECTBEHHAsI XapaKTEPUCTHKA CIOCOOHOCTH aTOMa B MOJIEKYJIe CMeIaTh K cede ol1iue
AJIEKTPOHHBIE Tapbl, TO €CTh CIOCOOHOCTH aTOMOB OTTATHBATh K ce0e 3JIeKTPOHbI Apyrux aromoB. [lkana
[Tonmuura. Xumudeckas CBs3b Kak B3auMoieiicTBre aTOMOB. O00011IeCTBICHUE BAIEHTHBIX 3JIEKTPOHOB.



KoBanenrtHas cBs3b. [lonsgpHOCTS CBA3KU. BUbl XMMUUYECKOH CBSA3H: KOBAJIEHTHAS HEMOJISIPHAS, KOBAJICHTHAs
HEIOJISIPHASL U MOJIsIpHas CBsA3b. FIOHHAs CBA3b KaK KpallHUM CIIy4ail KOBAJICHTHOM IOJIIPHOM CBSI3U.

Teopusi rudpuan3zanum U reoMeTpusi MoJieKyJabl. MoJieKyJsipHble OpONTAJIH.
MeTox BaJeHTHBIX CBSI3€H U MOJIEKYJISIPHBIX OpOuTaseil. SIBnenne rudpuau3anuy 1 BeIpaBHUBaHUE OpOuTaeit
IO 2JICKTPOHHBIM U YHEPreTUYECKUM XapaKTepUCTHKaM. [I[puMeHnenune Teopun Ui OUCaHus
IIPOCTPAHCTBEHHOI'O CTPOECHUS MOJIEKYJ. Y HU(PUIUPOBAHHOCTh PUMEHEHUS TS IPE/ICKAa3aHUs T€OMETPUU
HEOPraHWYECKUX U OPraHUYECKUX COCAVHECHUMN.

JloHOpHO-aKIIeNTOPHOE B3aMMO/IeiicTBHE U BOJOPOAHAA CBA3b
Mexanu3m o0pa3oBanus 001l 35ekTpoHHO napkl. Teopust A. Bepuepa. KommuiekcoobpazoBatens u
JIMTaHABbI. BI/II[I)I KOMIIJICKCHBIX COCHHHGHHﬁZ KaTUOHHBIC, aHUOHHBIC U HCﬁTpﬂJ’IBHLIC KOMIIJICKCBHI. BI/II[I:I
JIMTaH/IOB: MOHOJICHTaHTHbBIE, OWICHTAaHTHBIC, TIOJIHICHTaHTHBIE Juransl. HomeHkmarypa KC.
AKBaKOMILIEKCHI.

PacTBOpBI U KOHIEHTPAIIUH

Xumuyeckasi Teopusi pactsopoB. PactBopumocts
PactBopenue kak Qpusnko-xumudeckuii mpoiecc. PazdaBieHHbIe U KOHIIEHTPUPOBAHHBIE, HEHACHIIIIEHHBIE,
HACBIICHHBIC U ICPCCHINICHHBIC PACTBOPELI. PaCTBOpI/IMOCTB. Bnusnane MpUupoabl CBSA3KU B BEIICCTBE U B
pacTtBopuTelie Ha pacTBopuMocTb. ConbBaTanus. [IpousBeaeHre pacTBOPUMOCTHU. Y CIIOBUE OCAXKICHUS U
pacTBOpeHHs 0caaKoB, poiib pH mpu pacTBopeHuu coseil. BiusHue TemnepaTypsl U 1aBIeHUS Ha
pPacTBOPUMOCTb.

Crnioco0blI BbIpakeHHs1 KOHIeHTpanuii. IIponenTHasi, MOJIsIpHAsST, MOJISVIBHASI KOHIEHTPALUS
CriocoObl BhIpayKE€HUS! KOHIIEHTPAI[MM PacTBOPOB: MPOLEHTHBIN (110 Macce U 00beMy ), MOJISIpHBII. PacTBOpbI
AJIEKTPOJIUTOB U HEIIEKTPOIUTOB. CUiibHBIE U clladble AeKTpoauThl. Ctenens aucconuanuu. Kucnorst u
ocHoBaHus 1o AppeHuycy u bpencreny. KonctanTsl noHM3anuu (KUCIOTHOCTH U OCHOBHOCTH). loHHOE
IIPOU3BENICHUE BOJIbI, 3aBUCUMOCTb OT TEMIIEPATYPHI U AaBiieHus. Bonopoauslii nokasarens — pH. I'maponus
coieid. bBydepHbie pacTBOpBI.

KoaauraruBHsle cBoiicTBa. OcMmoc
KOJ’IJ’II/IFaTI/IBHI)Ie CBOﬁCTBa paCTBOpOB - CBOI)IICTBa, 3aBUCAIIINEC TOJIBKO OT KOHHGHTpaHI/II/I KOMIIOHCHTOB, HO HE
oT ux npuposl. [loHMWKeHre qaBIeHUsT HACHIIIIEHHOTO Mapa HaJl paCTBOPOM TI0 CPAaBHEHHIO C pPaCTBOPUTENIEM;
MOBBILICHUE TEMIIEPATyPbl KUTICHHSI ¥ IOHIKEHHUE TEMIIEPaTyphl 3aMep3anus (KpUCTAJUTU3AI|K ) PACTBOPOB 110
CPaBHEHUIO C PACTBOPHU-TENIEM; OCMOTHYECKHUE SIBJICHUS.

OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE Pe€aKIuu

Teopusi OKMCJIUTETILHO-BOCCTAHOBUTEIbHBIX PeaKINi
CTGHGHB OKHUCIICHUS. OKI/ICJII/ITG.HI/I 1 BOCCTAHOBUTCIIN. OKI/ICJIGHI/IC 1 BOCCTAHOBJICHHC. MC)KMOJICKYJISIPHBIG,
BHYTPHUMOJICKYJIIPHBIC, PEAKIIUN JTUCITPOIIOPIIMOHUPOBAHUS (CAMOOKHCIICHHSI-CAMOBOCCTAHOBIICHNS ), PEAKITUN
JUCTIPOMOPIIMOHUPOBAHHS.

DJIeKTPOHHBINA U 3JIEKTPOHHO-MOHHBIH 0asiaHC 3J1eKTpoHOB B OBP
VYpaBHuBaHue peakuuu. bananc anekTpoHoB. MeToj 31eKTpoHHOro 6ananca. oHHO-3/1eKTpOHHBII METO
(MeTox mostypeaxiuii)

OCHOBBI XUMHYECKOI TCPMOAMHAMHUKHU

IHTAIbIIHA. 3H210Tepanec1me H IK30TCPMHYECCKHUEC PeaKIIUN



TemnoBsie 3 (HeKThl XUMUYECKUX MPOIIECCOB, 3K30- U IHAOTEPMUYECKUE peaKni. MUKPOCKOIIUYECKUH U
TepMOI[I/IHaMI/I‘ICCKI/Iﬁ moAXoa K SHCPTCTUKC XUMHUYCCKUX MPOLECCOB, MMOCTYNMATCIIbHAA, BpalllaTCJIbHAA U
KosiebaTenbHas BHYTPEHHSIS SQHEpTusi. BHyTpeHHss sHeprus, Temora, padota. [lepoe Hauano
TEpMOJIMHAMUKHU. DHTaNbIUA. 3aKkoH ['ecca. I3MeHeHre BHYTPEHHEW SHEPTUH, SHTAIBIIUN U SHEPTUH CBA3EH
MIPU XUMUYECKUX peakiusix. TernmoeMKoCTh, 3aBUCUMOCTD SHTANIBIIUN PEAKIIUU OT Temnepatypbl. CTaHgapTHBIE
ycCJl10BUs, CTAHAAPTHOC COCTOSHUC. OHTAJIBIINI O6p330BaHI/I$I. Pacuer sHTanbnmn pcaKknuuu 13
TCPMOINHAMHUYCCKUX TAHHBIX.

OHTponuA U (PaKTOPHI HA Hee BIAUAIOIINE
DHTPOINHS — MUKPOCKOTTMYECKUH U TEPMOJIMHAMUYECKUH 1TOXx01. BTopoe Havano TepMOAMHAMUKH.
3aBUCUMOCTB SHTPONHMH OT TEMIIEpaTyphl, 1aBICHH, KOHIIEHTpauuu. VI3MeHeHrne SHTPONHUH MPU PEaAKITHIX.
Oueprust [ m06ca, 3aBUCIMOCTb OT TeMIIepaTypbl, AaBJICHUS, KOHLIEHTpaui. HanpaBieHne XUMU4YeCKUX
MIPOIIECCOB: MPOU3BEICHHE MTpOIlecca M KOHCTaHTa paBHOBECHs. 3aBUCUMOCTH dHeprun [ mb6ca nmpouecca oT
KOHIICHTpalui (aBJIEHUI) peareHTOB U MPOIYKTOB (M30TepMa XUMHUUYECKOTO MPOIIecca).

Jueprus I'n60ca
CBobOoanas sneprust [ m60ca — BenuyrHA, U3MEHEHUE KOTOPOH B X0/Ie XUMUYECKON peakliuy paBHO
M3MEHEHUIO0 BHYTPEHHEW SHEPTUU CUCTEMbI. DK30T€HHbIE U SHIAOTEHHBIE MPOLECCHI.

OCHOBBI XUMHYECKOH KHHETHUKH

CkopocTh XUMHYECKOH peaknuu. Biansinue pa3anynbix pakTopoB
CKOpOCTh XMMUYECKON peaklUui — U3MEHEHHUE KOJIMYECTBA OJIHOTO U3 PEArupyroNIuX BEIIEeCTB 3a €AUHUILY
BPEMEHH B €JIMHHUILIE PEAKIIMOHHOIO MPOCTpaHCTBA. DAKTOPBHI, BIMSIONME HA CKOPOCTh XUMUYECKON PEaKIIMU:
MIPUPOJa pearupyrolnuX BELMIECTB; KOHLEHTPALUMS PEarupyoLIuX BELIECTB; IIOBEPXHOCTh COIIPUKOCHOBEHHUS
pearupymoIrx BeIecTB (B FeTepOreHHbIX PEeaKINIX); TeMIepaTypa; 1elCTBUE KaTaau3aTopoB. Teopus
AKTUBHBIX CTOJIKHOBEHUH.

Xumuyeckoe papHosecue. [Ilpunuun Jle Hlarease
3aKoH JCHCTBUS MacC U KOHCTaHTa paBHOBecUs. Pa3nuuHbie criocoObl BRIpaXXEHUsI KOHCTAHTHI PABHOBECHSI.
Oco0eHHOCTH TeTEePOreHHBIX paBHOBecHid. Da30BbIC PABHOBECHS B OJHOKOMIIOHEHTHOU cucteme. CBs3h
KOHCTaHTHI PaBHOBECHUS U CTaHIapTHOM 3Heprun ['mb0ca mporiecca. 3aBUCUMOCTh KOHCTAHT PaBHOBECHS OT
TemnepaTrypsl ¥ gasienus. [Ipunuun Jle larenbe. Pacuer KOHCTaHTHI paBHOBECHUS U PABHOBECHOI'O COCTABA C
WCIIOJIb30BAaHUEM CIPABOYHBIX JAHHBIX 10 CTAHAAPTHBIM SHTPOIUSIM U SHTAJIBIUIM 00pa30BaHUs BEIIECTB.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHAaS:
1. O6mas xumust: YueoHo-MeToaudeckoe mocooue/coct.: M. M. INanTtroxuna, O. A. HeBonuna.-

ExarepunOypr:Ypanbckuii henepanpabiii yausepcutet, 9bC ACB,2013, ISBN 978-5-7996-1055-5.-92.
http://www.iprbookshop.ru/68358.html

JlomoJiTHUTEIbHAS

1. O6mas xumust. buodusndeckas xumus. XuMusi OMOTEHHBIX JJIEMEHTOB: YUYEOHUK ISl CTYJIEHTOB BY30B,
00ydJaronuxcs Mo MeIUIIMHCKUM, OMOJIOTHYECKUM, arPOHOMUYECKUM, BETEPUHAPHBIM, SKOJIOTHUECKIM
cnernmanbHOCTIM/B. A. ITonkoB [u ap.] ; pen. FO. A. Epmios.-5-e u3n., crep..-Mocka:Bricmras mkona,2005,
ISBN 5-06-003626-X.-5591.-bubauorp.: c. 548



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O06pa3zoBaTeIbHBIN MPOIIECC MO TUCIUTIIINHE BBeeHne B 0011y10 XUMHUIO TIPEANOJIAracT UCIOIb30BaHNE
CJIEIYIOIIETro MPOTPAMMHOTO 0OecTieueHHsI 1 HHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM:
- MPE3CHTAI[MOHHBIC MaTEePHAIBI (CJIAMIBI TIO TEMaM JIEKIIMOHHBIX W MPAKTHYECKUX 3aHSATHH);
- IoCcTyn B pexume on-line B DnekTpoHHyt0 0ubnnoreunyio cucremy (ObC)
- IOCTYT B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIHHON CPely YHUBEPCHUTETA.

IIpu ocBOCHMM MaTepHalia U BIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoHpepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpel’;eHTaHI/II\/’I, ayJJuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEO0X0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa3oBaTeJLHOIO NpoLecca Mo AUCHHUILIMHE

JlexoHHast ay TMTOPHS, OCHAILEHHAs! TPE3EHTAMOHHON TEXHUKOH (IPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOLUM ITPOrPAMMHBIM 00€CIIeYeHUEM, MEJIOBOM (M) HIIM MapKEPHOU JOCKOA.
JlaGopaTopus «o011eil 1 HeOpraHMYECKOW XUMUMNY, OCHAILIEHHAs CHIELIUATU3UPOBAHHBIM 000PYIOBAHUEM.
CocraB o6opynoBanus onpezeneH B [lacnopre mabopatopun.
Aynuropus Ui CaMOCTOSITENIbHON padO0Thl, OCHAILIEHHBI KOMIIBIOTEPHON TEXHUKON C BO3MOYXHOCTBIO
noJiKJItoueHus K cetu «HTepHeT», 00ecneueH bl 10CTyIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
o0pa30BaTeNbHyI0 Cpeay YHUBEPCUTETA.
[Momemenus Hayunoii 6ubnuorexu [TTHUY

[Tomemenust HayuHoii ounbmuorexku [II'HUY mist oGecrieueHus: caMOCTOSTEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YuTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O6opyaoBaH 7 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U I7T00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBEIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynpreTra, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHpIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbloTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYeHUEM:



Omneparmonnas cuctema ALT Linux;
Odwucnprii maker Libreoffice.
CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
BBenenue B 0011yI0 XUMHIO

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

BnaneeT 0a230BLIMH 3HAHUSIMH O COBpeMeHHOﬁ HaquOﬁ KapTuHE MHUpPa HaAa OCHOBE HO.]'IO)KEHHﬁ,
3aKOHOB 1 ME€TOJ10B MATEMATHYICCKHUX N €CTECCTBCHHBIX HAYK

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 CryneHT umeeT npeicTaBlIeHuE O HeynosierBopure

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

Hay4YHOU KapTHHE MHpa Ha
OCHOBE ITIOJIOKCHHI, 3aKOHOB U
3aKOHOMEPHOCTEMN €CTECTBEHHBIX
HayK.

CdopmupoBaHO MOHSITHE O
XUMHH KaK HEOTHEMIIEMOU
COCTaBJISIOLIEH €IMHOU
€CTECTBEHHO-HAyYHON KAPTUHBI
MUpa, LIEHTPAJIbHON HayKe O
PUPOJE, TECHO
B3aMMO/JICUCTBYIOIIEH C IPYyTrUMHU
€CTECTBEHHBIMU HAayKaMH.

EcTp npencraBiieHne o TOM, 4TO
OKPY Ao MUP COCTOUT U3
BEIIIECTB, KOTOPHIC
XapaKTEePU3YIOTCS ONPEACIICHHON
CTPYKTYpOH H CITOCOOHBI K
B3aUMHBIM MPEBPALLECHUSM.
Cy1iecTByeT CBS3b MEXIY
CTPYKTYpOi1, CBOMCTBAMU U
MPUMEHEHUEM BEILIECTB.
CdopmupoBaHO XMMHUECKOE
MBIIIJIEHHE, YMEHUE
AQHAJIN3UPOBATh SIBJICHUSA
OKPY’KaroIllero MUpa B
XUMHUYECKUX TEPMHUHAX,
CIIOCOOHOCTBH TOBOPUTH U TyMaTh
Ha XUMHUYECKOM SI3BIKE.

CrnosxeHo MoHUMaHUEe POJIu
XUMUU B )KU3HU U €€
MPUKIATHOTO 3HAYEHUS, a TAKKE
B PELICHUH II100aTBHBIX TPOOIIEM
YeJI0BeuecTBa:
MPOJIOBOJIbCTBEHHOM,
JHEPreTUYECKOM, IKOJIOTNYECKOM,

He nmeer npeacTaBieHne 0 CTPOCHUH aTOMOB U

MOJICKYJI COSAMHEHUH, HE MOXKET OOBICHUTD UX

MOBEJICHNE U PEAKITMOHHYIO CITOCOOHOCTh

Y10BJ1€TBOPUTEbH

HNwmeer npeacTaBiaeHue 0 CTPOCHUHM aTOMOB U

MOJICKYJI COSMHEHUHN, HO HE MOXKET OOBSICHUTD

WX TIOBEJICHHUE M PEAKIIMOHHYIO CTIOCOOHOCTD
Xopomuo

HNwmeer npeacTaBiaeHue 0 CTPOCHUHM aTOMOB U

MOJICKYJI COSIMHEHUN U MOXKET OOBSICHUTh MX

MOBEJICHUE U PEAKIIMOHHYIO CITOCOOHOCTh
OT1au4Ho

3HaeT CTPOEHUE aTOMOB U MOJIEKYJI

COCIMHECHHM, YMEeT MIPUMEHSTh 3HaHUS Ha

MPaKTHUKE, JIeJIaTh BHIBOBI




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

000pOHHOM U JP.
CdopmupoBaHbl HaBBIKU
0e3omacHOTO OOpaIeHus ¢
BelIeCTBaMH, MaTepHUaIaMu U
XUMHUYECKHMH MTPOIIECCaMU B
MTOBCEIHEBHOM KU3HU U
IIPaKTUYECKON JEeATEIBHOCTH, a
TaK)Ke YMEHUE YIPaBIATh
XUMHUYECKHMH MTPOIIECCaMHU.
3HaTh:

* COBOKYITHOCTh OCHOBHBIX
3aKOHOB U 3aKOHOMEpPHOCTEH
00111l XMMUU;

* CTPOCHHE aTOMOB U MOJIEKYJT;
* OCHOBBI HEOPTAHUYECKOH,
OpraHUYECKON U (PU3UIECKOM
XUMUH;

YMers:

* OCYILIECTBIISATh
CaMOCTOSTENIbHBIN TOUCK
HEoO0XoIuMon MH(POPMAITUH 110
HAyYHO-UH()OPMAITMOHHBIM
CUCTEMaM;

* HICTIOJTH30BATh XUMUYECKHIA
SA3BIK;

- (popMyITUPOBATH TPOOIIEMBI U
CTaBUThH 331a4M HAYYHOTO
UCCJIEJIOBAHMS,

Bnaners:

* OCHOBHBIMHU METOJaMH
HAYYHOT'O SKCIIEPUMEHTA;




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bupa MmeponpusiTusi NPOMeKYTOUYHOM aTTeCTALMH ¢ DK3aMeH
Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanmuu : OlLieHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlMH OMpeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOMIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHE YUEOHOTO MEPHOA.
MaxkcuMajibHOEe KoJIH4YecTBo 0ayioB : 100

KonBepTanusi 6a/U10B B 0TMETKH

«otangHo» - ot 81 no 100
«xopowo» - ot 61 o 80

«YJI0BJIETBOPUTENBbHO» - OT 50 10 60
«HeYHO0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

[Ipenmer xumuu. BemecTso.
XuMHU4ecKas peakiusl.
OCHOBHBIE 3aKOHBI XUMHH
BxoaHoe TectupoBanue

[Ipenmer xumuu. BemectBo. Xumuueckast
peakuusi. OCHOBHbBIE 3aKOHBI
xumuu.IloHsaTHE MOJIS,, MOJISIPHOUM MacChl,
MOJISIPHOM Macchl raza. PacueTsl Ha OCHOBE
XUMHUYECKHUX ypaBHEHUU. M30bITOK 1
HEJIOCTaTOK. BeIxon peakuuu.

OIIK.1.1

Nwmeer npeacraBieHue 0 HaAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

PacueTsl Ha OCHOBE
XUMHUUYECKUX YPaBHEHUH.
W30BITOK U HEAOCTATOK.
Brixon peakiuu.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

3HaHHE OCHOBHBIX 3aKOHOB, YMCHHC
pacCUUTBIBATE MACChI BEIICCTB, H30BITOK U
HEAOCTATOK, BBIXOJ PCaKIUH.

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHUpa Ha OCHOBE
MMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEHN €CTECTBEHHBIX

Pacnipenenenue 35eKTpoHOB
B arome. CBsI3b CTPOCHUS U
XUMHYECKHUX CBOMCTB
ITncbMeHHOEe KOHTPOJIbHOE

YMGHI/IG OIINCHhIBATH CTpOeHI/Ie aToMa U
CBSI3b CTPOCHHUS U PEAKITMOHHOM
CIIOCOOHOCTH

MeponpusiTue
HayK
OIIK.1.1 JIOHOpHO-aKIENTOPHOE 3HaHUE TUIIOB XUMHYECKOM CBSI3H,

Nmeet npeacTaBieHre 0 HAY4YHOH
KapTUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

B3aUMOJICVCTBHUE U
BOJOPO/IHAS CBS3b
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

AIEKTPOOTPHUIATEIILHOCTH, THOPUIU3AIUH,
JIOHOPHO-aKIENTOPHOTO B3aUMOJICHCTBUS U
YMCHUC O6T)$ICHI/ITI) Ha6JIIOI[aeMBIC SIBJICHUSA




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B

KonmuratusHbie cBOVCTBA.
Ocmoc
ITucbMeHHOE KOHTPOJIbHOE

Vmenue PaCCUUTBIBATh KOHICHTPAIH
PacTBOPOB, IOHUMAHUEC KOJUIUT'AaTUBHBIX
CBOMCTB M OCMOCa

MeponpusiTue
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK
OIIK.1.1 DNEeKTPOHHBIN 1 [ToHnmMaHue OKUCTUTENS U

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEW €CTECTBEHHBIX

3JIEKTPOHHO-MOHHBIN OanaHc
anekTpoHoB B OBP
IIncbMeHHOE KOHTPOJIbHOE

BOCCTAHOBUTEJS, UX B3aUMOJEHCTBUS MPU
MIPOTEKAHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX

MeponpusaTue peakuuii
HayK
OIIK.1.1 Oneprus [n66¢ca XuMHYecKasi TEpMOIMHAMUKA. DHTaJIbIINS,
Nwmeer npencrapieHue o HAy4YHOU | [TuchbMeHHOE KOHTPOJIbHOE | SHTpOMHs, dHeprusi [ nboca
KapTUHC MHpPa HA OCHOBC MeponpusitTue

MOJIO’KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

OIIK.1.1

OCHOBBI XUMHUYECKOU

XuMmudeckas KHHETHKA U PaBHOBECHUE

Nmeet npeacTaBiieHUE O HAYYHOW | KWHETUKHU

KapTUHE MHUpa Ha OCHOBC ITncbMeHHOe KOHTPOJIbHOE

IOJIOKECHHH, 3aKOHOB U MeponpusiTue

3aKOHOMEPHOCTEHN €CTECTBEHHBIX

HayK

OIIK.1.1 OCHOBBI XUMUYECKOU Crtpoenue aToma, XUMHUECKasi CBS3b,

Nwmeer npeacrasieHne 0 HAy4HOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

KUHETUKHU
HNTorosoe KOHTPOJIbHOE
MeponpusTHe

PacTtBopbI,
OKHCIIUTETHEHO-BOCCTAHOBUTEIIbHBIC
peakuuu, XUMHYECKas TEPMOAMHAMHUKA,
Xumuueckasi KHHETHKA U paBHOBECHE

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

IMpeamer xumuu. BemecTo. Xumuueckasi peakuusi. OCHOBHbIE 3aKOHbI XUMMH

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 1 vyaca

YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcuMalbHBIN 6ann, BBICTABIISICMBIH 3a MCPOIIPUATHUEC HpOMC)KYTOqHOﬁ aTTCCTAallun. 0

[TpoxoxHoii 6amt: 0

IMoxka3aTesu oueHUBAHUSA Banabl
YMeer coCcTaBIsTh XMMUUECKUE PEaKLUU, UMEET MPEACTABICHUE O CTEXUOMETPUU 3
Nwmeer npeacTaBieHre 0 XUMUM, KaK HayKe, M3y4darolieé MpeBpalieHus BEUeCTB, 3
CONPOBOXKIAIONTUECS U3MEHEHUSIMU X COCTaBa U CTPOCHUS
3HaeT OCHOBHBIE KJIACCHI BEMIECTB U X CBOWCTBA 3




Nwmeer npeacTaBieHre 0 CTPOCHUH aTOMa, IEPUOJIMYECKOM 3aKOHE M CUCTEME U MOJI0KEHHUH B
HEU DJIEMEHTOB

PacueTrsl Ha OCHOBe XUMH4YeCKUX ypaBHeHuil. U30bITOK M HexocTaTOK. BhIX0oa peakuumn.

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoaHoii 6amt: 5

IToxa3zarTen oeHNBAHUA

Bajaabl

Pemenue pacueTHol 3axaun

3HaHHEe OCHOBHBIX 3aKOHOB XMMHH

Pemienue 3aaa4 Ha HU30BITOK U HEOOCTATOK

Pacuer MoIIpHON Macchl

— N W N

Pacnpenesienue 3JieKTpOHOB B aToMe. CBsI3b CTPOEHUSI U XUMUYECKUX CBOICTB

[TpoaomKUTensHOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoaHoii 6amt: 5

IToxa3zarenn oeHNBAHUA

Bajaabl

CBs13b CTPOCHUS U XUMUYECKUX CBONCTB

DneMeHTapHble YacTullpl. PacmpenieneHye 31eKTpOHOB B aTOME.

Crtpoenue atoma

N3otonsl. [IponcxoxaeHue 3JIeMEHTOB

3
3
2
2

JIOHOpPHO-aKIeNTOPHOE B3aUMO/IelicTBHE H BOTOPOIHAS CBSI3b

[TpoaomKUTeTsHOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayIMTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 5

IToxa3zarTenn oeHNBAHUA

Bajaabl

JloHOpHO-aKIIENTOPHOE B3aUMOICHCTBUE

Teopust XUMHUYECKOH CBSI3U M BaJICHTHOCTH. MoKy IsipHbIe opOUTan

3J’ICKTpOOTpI/IL[aTe.HBHOCTB U OJIAPHOCTDH CBA3U. KoBasienTHas u MOHHAS CBI3b

Teopus ruOpuIM3aMUA U TEOMETPHS MOJICKYJIBI

4
3
2
1

Koaaurarusueie cBoiictea. Ocmoc

[TpoaomKUTensHOCTD TPOBEICHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUSATHUS: B YAChI ayIMTOPHOI padoThI

MaxkcuManbHbIi 0aJl1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectanuu: 10
[TpoxoxHoii 6amt: 5




Iloka3aTey OLEHUBAHUSA

Bajaasl

Kommuratususie cBoictea. OcMoc

CrniocoObI BbIpaxkeHus1 KOHLIEeHTparuil. [IpotieHTHas1, MOJIsIpHAast, MOJISUTbHAS. KOHLIEHTPAIUS

Xumuueckasi TeOpusi paCTBOPOB

PactBOopuMoCTB

— N W

DJIeKTPOHHBIN M 3JIEKTPOHHO-MOHHBIN 0aJji1aHC 3J1eKTPOoHOB B OBP

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca

Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoaHoii 6amt: 5

IToxa3zaren oeHUBAHUA

Bajaabl

Pemienue 3ala4i MCTOAOM 3JICKTPOHHO-MOHHOT'O Oananca

Pemienue 3ala4 MCTOAOM 3JICKTPOHHOI'O Oamanca

Teopus OBP. CtpoeHne aToMOB ¥ MOJIEKYJI 1 00BsICHEHHE TIPUPOIBI ITpoLiecca

Teopust OBP. Okucinurens 1 BOCCTAaHOBUTENb

— N W

Jueprus I'u6oca

[TpoaomKUTEeNsHOCTD TPOBECHUS MEPOTIPUSATHUS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 5

IToxa3zaren oeHUBAHUA

Bajaabl

Pacuer sneprun ['u66ca

Pacuer sHTanbINN

Pemenue 3agaun no XUMUYECKONW TEPMOIUHAMUKE

Pacuer snTponuun

3
3
2
2

OCHOBBI XUMHYECKON KUHETHKH

[TpoaomKUTensHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayINTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 5

IToxa3zarTen oeHNBAHUA

Bajaabl

BrinonHeHne caMoCcToATENbHON paboThI

ITocenienue u padboTa Ha JEKIUAX U IPAKTUKAX

TecTtupoBaHue B KOHILIE pa3jena

OcHOBBI XUMHY€ECKOH KHHETHKH

HpO,[[OH)KI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMG)KyTO‘lHOfI aTTeCTaluu: 6 yaca
YcaoBus IIPOBCIACHUA MEPOIIPUATHUA: B YACHI CaMOCTOSITEJIbHOIM paﬁDTbl




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3aTeIu onleHUBAHUS Baaasl
XuMuyeckas TepMOJMHAMUKA 5
XuMHuYecKass KHHETHKA U PaBHOBECHE 5
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH 5
Xnumudeckas CBsI3b 5
PacTtBopHI 5
Crpoenue aToma 5




