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1. HammeHoBaHMe QM CIMILINHbBI
O0was XumMus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

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

CnenuanbHocTthb: 04.05.01 OyHnaMeHTabHAS U IPUKIAAHAS XUMHUS

HarpaBieHHOCTh DyHIaMeHTaIbHAS U IPUKJIATHAS XUMUS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCHUILTHHB O01mast XuMusi y 00ydaromerocs 10JKHBI ObITh COPMHUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

04.05.01 ®yngameHTanbHas ¥ IPUKJIATHAS XUMHEsI (HalpaBlIeHHOCTH : DyH/IaMEeHTalIbHAS U TTPUKJIIaTHAS
XUMUS)
OIIK.1 Bianeer 6a30BbIMU 3HAHUSIMH O COBPEMEHHOM HAYYHOUN KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHUYECKUX U €CTECTBEHHBIX HayK
HNuaukaropsl
OIIK.1.1 MmeeT npeacraBieHre 0 HAYYHOM KapTUHE MUPA HA OCHOBE IOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.3 CnocobeH mpoBOAMTH aHAIM3 JINTEPATYPHBIX JaHHBIX 110 TEME HAyUYHOT'O MCCIIEA0BaHNUS,
TUTAHUPOBATh U TIPOBOJMTD C COOIOACHNEM HOPM TEXHHKH 0€301MacCHOCTH SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS,
IIPUMEHSTh PACU€THO-TEOPETUUECKHE METO/IbI JIUIsl U3yUEHUS! CBOMCTB BELIECTB U IIPOLIECCOB C UX YYAaCTHEM C
UCIIOJIb30BAaHUEM COBPEMEHHON BBIYUCIUTEIbHON TEXHUKU
HNuaukaropsl
OIIK.3.1 PaboTaeT ¢ XUMUYECKHMHU BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKHU 0€30IaCHOCTH
IIK.3 BrnaseeT OCHOBHBIMU XUMUYECKUMH, (PU3MUECKUMH U TEXHOJIOIMYECKMMHU aCIIEKTaMU XUMHUYECKOTO
IIPOMBIIIJICHHOTO IPOU3BOICTBA C YYETOM METOA0B 0€30IaCHOT0 00palleHHs ¢ XUMUYECKUMHU MaTepuaiaMu
Nuaukaropsl
ITK.3.1 Brnageetr MeToiaMu 6€301MacHOTO OOpalieHus ¢ XUMHUYECKUMH MaTepHUaaaMi ¢ Y4eTOM UX
(bu3NYECKUX U XUMHUYECKUX CBOWCTB



CrnenuajJbLHOCTD

4. O0beM U coJepkaHue TUCHUTITHHBI

¢opma o0yuenus

04.05.01 dynnameHTanbpHas ¥ NpUKIaaHAs XUMHUSI (HAIIPAaBJIEHHOCTD:
@DyHIaMEeHTaNIbHAs U IPUKJIaJHAs XUMMSI)

O4YHast
NeNe TpumecTpoB, 1
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 9
O0beM JUCHUILIMHBI (AK.YaC.) 324
KonTakTHasi padora ¢ 126
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHI
IIpoBenenne NpakKTHYECKHUX 14
3aHATHI, CEMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 84
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 198

(ak.4ac.)

®opMBbI TEKyl1ero KOHTPOJIS

DopMbI IPOMEKYTOUHOM

3amuiiaeMoe KOHTpoJbHOE MeporpusiTe (1)
Htorosoe koHTposnbHOE Meponpustue (1)
IInuceMeHHOE KOHTpOIbHOE MeponpusTue (4)

aTTeCTAalluH

Ok3ameH (1 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Oo0mas xumus
B kypce paccmarpuBaroTcs pazneinsl AUCHUILTHHBL "O0mas xuMus" GopMUPYIOIIUE Y CTYACHTOB
MIPEJICTABJICHHSI O BEIIECTBE U €r0 CBOWMCTBAX, OCHOBAHHBIE HAa (PyHIaMEHTAIBHBIX 3aKOHaX. bobiioe
BHUMaHUE YyJIEIsIeTCS OCBOCHUIO COBPEMEHHBIX TEOPHii, pacCMAaTPUBAIOLINX HE TOJIBKO XUMUYECKYIO, HO U
(bu3MYECKyI0 NPUPOTY COSTUHEHUH.

BBenenune
IIpu paccmoTpenuu pazaena "ATOMHO-MOJIEKYJISIPHOE yueHne" yIeseTCsl BHUMaHUE UCTOPUM Pa3BUTHSA
IIPEACTABJICHUIM O CTPOCHUM aTOMa U MOJIEKYJIBI HA OCHOBAaHUHU Teopuil JIomoHocoBa, [lansToHa, byTneposa,
OitHmTeriHa. OCBanBaKOTCS MMOHATHS ATOM, XUMUYECKUI 3JIEMEHT, U30TOI, MOJIeKyJia. M3y4uaroTcs OCHOBHbIE
3aKOHBI XUMHUH - CTEXHOMETPUUYECKUE: COXPAHEHUSI MACCHI, IOCTOSTHCTBA COCTaBa, 3KBUBAJIEHTHBIX OTHOUIECHUH,
KpaTHBIX OTHOIIICHUH; Ta30BbIe: 00BEMHBIX OTHOIIEHUH, ABOTaapo u cienctsus, boitns-MapuoTTa,
I'eii-JIroccaxka, lapis, KnaneiipoHna, ypaBHEHUE COCTOSIHUS HICATBHOTO Ta3a, MapLHalbHbIX JaBJICHUMN.
VY nensiercs BHUMaHHE COBPEMEHHOMY COCTOSIHUIO aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.

IIpeamer u 3a1a4u XUMHUHU. ATOMHO-MOJIEKYJasipHOe YueHre (AMY). Marepusi u ABUKEeHUe.
B3auMocBsizb Macchbl ¥ dJHepruu. [IoHsATHSA aTOM, XMMUYECKHUI 3JIEMEHT, U30TOIl, MOJIEKY.JIa.
Crexnomerpudeckne 3akoHbl. CoBpeMeHHOe cocTosiHne AMY.

B npencraBnennom pazzeine qaéTcs onpeaeneHne XUMHH, paCCMaTPUBAIOTCSl 0a30BbIe MOHATHSI, HCTOPUYECKUE
MIPEANOCHUIKM BOZHUKHOBEHUS (DyHAAMEHTaIbHBIX 3aKOHOB, IPUBOJATCS UX (POPMYITUPOBKU U
MaTeMaTHYeCKHUEe BBIPAXKEHHS U MPUMEPHI UCTIOIb30BAHUSI 3aKOHOB.

XuMn4yeckas TepMOAMHAMUKA. XUMHYeCKasd KHHETHKA U paBHOBeCHe
Krnaccudukanus peakiuii B XUMHYECKON KUHETHKE. | OMOTeHHBIE U reTeporeHHbie peakinu. CKopocTh
XUMHUYECKON peaklnH, €€ 3aBUCUMOCTh OT IIPUPOJIbI M1 KOHLIEHTPALIMU PEAreHToB, TeMiepaTypsl. [lopsanok u
MOJIEKYJISIPHOCTb peakiuu. KoHcTaHTa CKOpOCTH peakiuu U €€ 3aBUCUMOCTB OT Temnepatypsl. [Ipasuio
Bant-T'odda. Ypasnenune Appennyca. Dueprus aktuBauuu. [loHsTHEe 00 aKTUBUPOBAHHOM KOMILIEKCE B
TEOpUHU a0COIIOTHBIX CKOPOCTEN peakiuu. MexaHu3M U KHHETHKA PEaKI[MH B TOMOTE€HHBIX U F€TEPOTr€HHbIX
cucremax. OOpaTUMOCTh XUMHUYECKON peakuuu. Y ciioBusi xumuueckoro pasHoBecus. [lpunnun Jle-1llarensbe.
KoHcTaHTa XMMHUYECKOT0 paBHOBECHSI KaK Mepa ITyOuHBbI MpoTeKaHus npoieccos.llennbie u poroxummueckue
peakiuu. 'oMOreHHbIN U reTepOreHHbIN KaTtanus, (hepMeHTaTUBHBIN KaTanu3. IHUIMUpOBaHUE peaKiuil.
DHepreTuka u HalpaBJIeHUE XUMUYECKUX MpoleccoB. OCHOBbI XUMUUECKON TEPMOAMHAMUKH. 3a7aun
XUMHUYECKON TEPMOJANHAMHUKU. [IoHATHSA: cucTeMa, mapaMeTpsl COCTOSHMS, TEPMOJMHAMUYECKOE PABHOBECHE,
oOpatumble U HeoOpaTUMble npouecchl. [lepBblil 3aK0H TepMOIUHAMUKY. BHYTpeHHss sHeprus u e€ U3MEeHEHUs
IIPpYU XMMHUYECKHUX U (Pa30BbIX NpeBpaleHuax. Temiora u paboTa pa3nuyHoro poja. Duranbnusi. CTannapTHoe
COCTOSIHME U CTaHJIaPTHBIC TEIJIOTHl XUMUYECKUX PeakIUi. TepMOXUMHUUECKHE pacUEThl, OCHOBAaHHBIE HA
3akoHe ['ecca. DHeprus xumMuyeckoil cBsizu. Bropoil 3aKkoH TepMOIMHAMUKU. DHTPOIUSA. 3aBUCUMOCTh
SHTPOIUU OT TeMieparypsl. CranaapTHas sHTponus JHeprun ['m66ca u I'enbmronbsua. Kputepun
CaMOIIPOU3BOJIBHOIO IIPOTEKAHUS IIPOLIECCOB B U30JUPOBAHHBIX U OTKPBITBIX CUCTEMAX.

TepmoauHamMuka. JHepreTuKa U HaNpaBJeHUe XUMHYECKUX MPOLEecCOB. XMMHYeCKas
TepMoauHamMuka. [lepBblii 3ak0H TepmoanHaMUKu. BuyTpenusisi sHeprus. Tenora u padora.
IHTaabnus. 3akoH ['ecca. JHeprusi XuMmuueckoii cBsizu. Bropoii 3akoH TepMoAUHAMHMKH.
JlaroTcs onpeeneHrs OCHOBHBIX MOHATHUN: BHYTPEHHSIS SHEPTUsl, SHTAJIBINS, SHTPOIUS,
M300apHO-U30TEPMHUUECKUN U U30XOPHO-U30TEePMUYECKUIl TOTeHIIMaNbl. PaccmaTrpuBatores
TEPMOJIMHAMUYECKHUE 3aKOHBI. [[pUBOIATCS TPpUMEPBI paCUETOB PA3IUYHBIX TEPMOJIMHAMUYECKUX
XapaKkTePUCTUK U ONPEICIICHUS HAMPABJIEHUA MpoLiecca MO 3TUM XapaKTePUCTHKAM.



Kunernka u Mmexanu3M XxuMudeckux peaknuii. Knaccupukanus peakuuii B XuMn4ecKou
KHHeTHKe. 'oMoreHHble M rereporeHHblie peakunu. CKOpoCTh peakiuu, €€ 3aBUCUMOCTb 0T MPUPOAbI,
KOHIEHTPAIlUM YYaCTHUKOB, TeMIiepaTypbl. PaBHOBecHe.

PaccmarpuBatoTcsi OCHOBHBIE TTOHATHS M 3aKOHBI XUMHUYECKON KUHETUKHU. [[pUBOANTCS NeeHne peakuuii Ha
napajuieJbHbIC, TOCIe0BaTEIbHbIE, COMPSIKEHHBIE U IICTTHBIC. Y IEIsIeTCs BHUMAHKE BIMSHUIO HA CKOPOCTh
peaKLII/II/I 1 CMCIICHUC paBHOBCCI/IH HpOLICCC@. KOHI.[GHTpaI_II/II/I yqaCTHHKOB, JaBJICHUS U TeMnepaTypH.
PaCCManI/IBaeTCSI TCOpI/ISI AKTHUBHOI'O KOMIIJICKCA, O6’b$ICH$I€TCSI TIIOHSATHEC 3H€pFI/II/I AKTUBAIIUA U SIBJICHUC
KaTaJin3a.

CgoiicTBa pacTBOpOB
B nannoM paszene narotcs oOmiue cBeleHUs 0 pacTBOpax. TBEPbIE, )KUAKHE U Ta3000pa3HbIe PacTBOPHI.
PactBopumMocTs. BonHbie 1 HeBoiHBIE pacTBOpBL. CriocoObl BEIPaKEHUsI COCTaBa PACTBOPOB. DHEPTHUs
KPUCTAJUIMYECKON PEIETKH, SHEPTHsl coibBaTanuy. KoymmratusHele CBOMCTBA pacTBOPOB. PacTBOpPHI
351eKTpoUTOB. CUIIbHBIE U c1a0ble 3IeKTpoauThl. KoHcTaHTa noHM3auu. Teopust CUIIBHBIX AJIEKTPOJIUTOB.
3akoH pazbasnenus OctBanbiaa. Kaxyiascs crenenb Iuccoluanys CUIbHOro 3ekTpoauTa. MonHoe
IIpou3BeieHNE BOobl. BomopoaHblil mokasarens, MeTos! onpeaeneHus pH. KuciorHo-ocHOBHOE paBHOBecCHE.
Kitaccnueckas Teopust KMCIIOT M OCHOBaHMM. [IpencraBieHns 0 COBpEMEHHBIX TEOPUAX KUCIOT U OCHOBAHUM.
I'aaponus coneit. TpyaHopacTBOprUMBIE AIEKTPOIUTHL. [ [pon3BeneHne pacTBOPUMOCTH.

PacTBopbl. Crioco0bl Bbipa:keHusi KOHIeHTpanuii. KosusimratuBHbie cBOiCTBa pacTBOPOB.
PacTBopsbl 271ekTpoinToB. KoHCTaHTa M cTenenb quccounannu.llpousBenenue pacrsopumoct. MonHoe
npousBeaeHue BoAbl. Bonopoanbiii mokasareisb. I'uaposus.

B pa3zgene naroTcst IOHATHS pacTBOPA, JIEKTPOJIUTA, HEAIEKTPOJINTA, HMOHNU3aUU. PaccMaTpuBaroTCst BUIbI
PacTBOPOB, CIIOCOOBI BBIPAXKEHHS KOHLIEHTpALMU, 0011e cBoiicTBa pacTBopoB. [IpuBoautcs kinaccuduxanms
3JEKTPOJIUTOB. PaccMaTpuBarOTCs peakuy B pacTBOPAX JIEKTPOJIUTOB, CBA3b KOHCTAHTHI U CTEIEHU
WOHU3ALIMY, BIUSHUE HA HUX KOHUEHTPAIMU U TEMIIEpaTyphl. Y AessieTcsl BHUMAaHUE CBOMCTBaM
MaJIOpaCTBOPUMBIX BEIICCTB, PECaKIIMU CPCAbl paCTBOPOB. HpI/IBOI[SITCSI IMPUMCPEI paCd€TOB C UCIIOJIB30BAHUCM
PA3IUYHBIX KOJIMYCCTBCHHBIX XapaKTCPHUCTHUK PACTBOPOB. PaCCManI/IBaIOTCSI TCOpHU KHUCJIOT U OCHOBAaHHIA.

OxkucaurejbHO-BoccTaHOBUTeIbHBbIE peakiuu (OBP). Crenenb okuciaenns. Kinaccupukanus
OBP. [lesenne yuactnukoB OBP Ha ¢pynkumonanbubie rpynnbl. 3aBucuMoctb xoa1a OBP o1 pasanvnbix
(¢akropos.
Omnpenensitorcst ocHoBHbIE IOHATHA: OBP, okucauTeNnb, BOCCTAHOBUTEIND, CTENIEHb OKUCIICHUS, BAJIEGHTHOCTb,
anekTpooTpunareabHoMTh. Kitaccupunupyrores OB peakium, npuBoAATCs MPUMEPHI pa3IUUHbIX PEaKuil.
PaccmatpuBarotcs yuactHuku OBP 1 ux ¢yHKIMH B 3aBUCMMOCTH OT CTENIEHH OKUCIICHHS, KOHIIEHTPAIUU 1
peakuuu cpensl. [IpuBoaaTcs npuMepsl UCIIOIB30BaHUs METOAA HOHHO-3JIEKTPOHHBIX YPABHEHU.
PaccmarpuBaroTcst 2IEKTPOXUMUYECKHE MPOLIECCHI M ONPEACIISIFOTCS UCIIONIb3yeMble ToHATUs. [IpuBoasaTcs
IIpUMEpPHI PacUeTOB C UCIOJIb30BaHKEeM 3akoHa Papajes u ypaBHeHus Hepuera. [lpuBogstces pacuerst 9/1C
raJIbBaHUYECKOT'O AJIEMEHTA U KOHCTaHThl paBHOBecust OBP.

CTpoeHue aToMa ¥ NEPUOANYECKUI 3aKOH
IIpu paccmoTpenuu pazaeina "ATOMHO-MOJIEKYJISIPHOE yueHUe" yIeseTCsl BHUMaHUE UCTOPUM Pa3BUTHSA
IIPEACTABJICHUI O CTPOCHUM aTOMa U MOJIEKYJIBI HA OCHOBAaHUHU Teopuil JIomoHocoBa, [lansToHa, byTneposa,
Oiiamrerina. OCBauBaIOTCS MOHATHS aTOM, XUMUYECKUN 3JIEMEHT, U30TOM, MoJieKyJa. M3ydaroTcsi OCHOBHBIE
3aKOHBI XUMHUH - CTEXUOMETPUUYECKUE: COXPAHEHUSI MACCHI, IOCTOSTHCTBA COCTaBa, 3KBUBAJIEHTHBIX OTHOUIECHUH,
KpaTHBIX OTHOLLICHUI; ra30Bble: 00bEMHBIX OTHOLLIEHHH, ABOraapo u cienctus, bois-Mapuorra,
I'eii-JIroccaxka, lapis, KnaneiipoHna, ypaBHEHUE COCTOSIHUS HICATBHOTO Ta3a, MapLHaIbHbIX JaBJICHUMN.
VY aensercs BHUMaHUE COBPEMEHHOMY COCTOSIHUIO aTOMHO-MOJIEKYJIIPHOTO YUEHUSI.



Tema 1. BBenenne. [lpeamer u 3axa4u XuMun. ATOMHO-MOJIeKYJasipHOe YyueHue (AMY). Marepus
U ABH:KeHMe. BzanmocBsa3b Mmaccesl 1 3Heprun. [IoHATHS aTOM, XHMMYECKHUI 3JIeMeHT, H30TOIl, MOJIEKY.JIa.
Crexunomerpuydeckue 3akoHbl. CoBpeMeHHOe cocTosiHe AMY.

Ctpoenue atoma. PazButue npeacraB/ieHuii 0 cTpoeHnH atoma. BosiHoBasi mnpupoaa 3J1eKTpPoHA.
BoanoBas pynkmnus. YpaBuenue lIpéaunrepa. Ilousitue 0 KBaHTOBBIX Yuc/aax. [lopsaaok 3anoaHeHns
3JIEKTPOHAMM ATOMHBIX OpOUTAJIeil.

B pasznene paccmarpuBaeTcs UCTOPHUS pa3BUTHS B3MJISA0B HA CTPOEHUE aTOMa, MPENOI0KEHUS, TEOPUH,
MpaBHUJIa U TIOCTYJIATHI, JIeXKAIIME B OCHOBE COBPEMEHHOT'O HAYYHOTO MPEICTABICHHS 00 aToMe.

Ilepuoauueckas cucrema. Ilepuonnueckuii 3akon. Ucropus co3nanus. Ctpykrypa (mepuoabl,
rpynmnbi). CeKunu 3j1eMeHTOB. 3aBUCMMOCTb CBOICTB 3J1eMEHTOB OT noJoxkenus B [lepuoguueckoii
cucreme.

B pasnene paccmarpuBaeTcs npeanochiku oTKpbITus [lepuoanueckoro 3akoHa u co3nanus [lepuonnueckoit
cuctemsl. [TogpoOHO pa3bupaeTcst CTPYKTypa MePUOINIECKON CUCTEMBI U €€ CBSI3b CO CTPOSHUEM aTOMOB.
OHpCZ[eJISIGTCSI 3aBUCUMOCTD HPOABIIACMBIX 3JICMCHTAMU CBOMCTB OT HX ITOJIOKCHHS B HepHOIII/I‘{eCKOfI
CUCTEME.

CTtpoeHue BemecTBa.
B pa3znene paccMaTpuBaroTcs mpupoa XUMUYECKON CBSI3U, MPU3HAKH €€ 00pa30BaHusl, XapaKTEPUCTUKU U
BUJIbI XUMHYECKOHN CBS3H. Y IENseTCs BHUMAHUE TEOPHUSIM U METOJIaM, OOBSICHSIFOIIIMM XUMHUYECKYIO CBA3b U €€
XapaKTEPUCTHUKHU.

Xumuueckasi cBsi3b. [IoHsiTHE 0 IPUPO/IE XUMHYECKOH CBSI3U. XaPAKTEPUCTUKUA XUMHYECKOM
CBSI3H: JHEPIHUs, JJIHHA, NOJAPHOCTh. OCHOBHBbIE MOJI0KEHUA U HETOCTATKH MET0/1a BAJIEHTHBIX CBsI3ei
(BC). OcHOBHbBIE OHSATHUS 0 MeTO/Ie MOJIEKYJIAPHbIX opouTtaseit (MO).

B pa3znene paccMaTpuBaroTCs mpupoa XUMUYECKOM CBSI3U, MPU3HAKK €€ 00pa30BaHusl, XapaKTEPUCTUKH U
BHU/IbI XUMHUYECKOU CBA3H. yZIGJISICTCSI BHUMAHHEC TCOPUAM U METOJaM, O6’b$lCHHIOIIIPIM XUMHYCCKYIO CBA3b U eé
XapaKTEepUCTUKHU.

KoopannanuoHuble (KOMILIEKCHBIE) coelMHeHNsI. OCHOBHBIE NPeACTABJIEHHUA 0
KOOPAMHAIIMOHHBIX coelMHeHusiX (onpeaesenue Bepuepa), [lonsitue meHTPaJbHBII aTOM, JIUTAH],
KOOpAMHAIMOHHOE YK cii0. Kinaccupukanus KOOpAMHAIMOHHBIX COeTUHEHUI.

B pasnene uzyvarorcs coeIMHEHHsI BBICIIETO MOPsKa Ha OCHOBaHUM Teopun BepHepa, paccmaTtpuBaeTcs
o0Opa3oBaHKe KOOPIUHAIIMOHHBIX COEAMHEHUHN, UX HOMEHKIIATYypa, CTPYKTYypa (BHYTPEHHsISI U BHELIHSS cepbl),
COCTaBHBIC YaCTH (LICHTPAJIBHBIN aTOM, JTUTAH/IbI), IPUBOJIATCS UX XapaKTEPUCTHKU. PaccMaTpuBaroTCst BUIIbI
KJacCU(UKAMU KOOPIUHAIIMOHHBIX COeIMHEHUH (110 MPUHAICKHOCTH K KJIacCcaM COSAMHEHHUIA, IO IPUPOIE
JIUTaH/IOB, 110 BHYTPEHHEH CTPYKTYPE, 1O 3apsly KOMIUIEKCHOTO HoHA). [IpuBOASTCS KOTMUYECTBEHHBIE
XapaKTepI/ICTI/IKI/I yCTOI\/II‘II/IBOCTI/I KOOp}lI/IHaHI/IOHHI)IX COCI[I/IHGHI/Iﬁ )51 (i)aKTOpBI, BIIMAKOIINC HA UX yCTOﬁ‘IHBOCTL.
PaccmarpuBaeTcs BUBI H30MEpUH KOOPAMHAITMOHHBIX COSAMHEHUH.

JlaGopaTopHbIii IPAKTHUKYM
OmnpenesieHne YUCTOTHI BelIECTB
ATOMHO-MOJIEKYJIIPHOE YUeHHe
CaoiicTBa pacTBOpPOB

duekTpoauTHYecKas aucconuanus. Peaknum B pactBopax.



OKHCANTEIHLHO-BOCCTAHOBUTEILHBIE peaKknuu

KommiekcHble coefuHeHUSA



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
OcHoBHas:

1. CyBopos, A. B. O6m1as u Heopranudeckast Xumusi. Borpock! 1 3anaum : yueOHoe mocobue st By30B / A. B.
CyBopos, A. b. Hukonbckuii. — 2-e u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2021. — 308 c. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-07902-9. — Texcr : anekTpoHHbIH // O0pa3oBaTenpHas
mnatdopma FOpaitt [caiir]. https://www.urait.ru/bcode/474068

2. CyBopos, A. B. O6uias u Heopraunyeckast xumus B 2 T. Tom 1 : yuebnuk ais By3oB / A. B. CyBopos, A. b.
Hukonsckuit. — 6-e 3., ucnp. u gon. — Mocksa : U3narenscrso HOpaiit, 2021. — 343 ¢. — (Bsiciee
obpazoBanmne). — ISBN 978-5-534-09094-9. — TekcT : anektpoHHbIH // O6pazoBarenbHas miatdopma FOpait
[caiiT]. https://www.urait.ru/bcode/470737

3. Huxonsckuii, A. b. O6miast u Heoprannyeckast Xumus B 2 T. Tom 2 : yueOnuk s By30B / A. b. Hukonabckwmid,
A. B. CyBopoB. — 6-¢ u3n., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2021. — 378 c. — (Bricuee
obpazoBanue). — ISBN 978-5-534-09096-3. — TekcT : anekrponHslit // O6pazoBaTensHast miatdopma FOpaidt
[caliT]. https://www.urait.ru/bcode/470738

JdomosHuTeIbHAS:

1. AxmetoB H. C. O6mas u Heoprannueckas Xxumusi:y4eOHuk 1711 By30B/H. C. AxmeToB.-MockBa:Bricias
mkona,2001, ISBN 5-06-003363-5.-743.-bubnwuorp.: c. 727

2. Heopranuueckast xumusi.y4eOHUK J1sl By30B 10 HarpasieHuto 510500 "Xumus" u cnenuansaoct 011000
"Xumus" : B 3 1./pen. HO. 1. TperbsikoB.-MockBa: Akanemus,2004.T. 1.dOuU3NK0-XUMHUUECKHE OCHOBbI
Heoprannueckoit xumuu/M. E. Tamwm, 0. JI. Tpetbskos.-2004.-240, ISBN 5-7695-1446-9.-bubnuorp.: c. 232

3. I'muaka H. JI. 3agaun 1 ynpakHeHHs 1Mo 0011el XMMUuU:ydeOHOe TocoOue I CTYACHTOB HEXUMHYECKUX
cnenuanbHocTel By30oB/H. JI. 'muaka ; pen.: B. A. PabunoBuu, X. M. Py6una.-Mocksa:MaTerpan-npecc,2004,
ISBN 5-89602-015-5.-240.

4. Ipo3nos, A. A. Heopranuueckas xumus : yuebnoe nocodue / A. A. JIpo3nos. — 2-e u3a. — CapaTos :
Hayunas kuura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — Tekcr : anexktponnsiii // LHudposoii
obpazoBarenbHbiil pecypc IPR SMART : [caiiT]. http://www.iprbookshop.ru/81031



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

OO6pa3zoBaTenbpHBIN MpoIiecC Mo quciuiInHe O0mas XuMus IpernoiaraeT uCIoIb30BaHNE CISAYIONIETO
MIPOrpaMMHOTO 0OecTieueHUst U UHPOPMAITMOHHBIX CIIPABOYHBIX 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.

[Ipu ocBOeHMM MaTepuaa 1 BHITIOTHEHUS 3aJaHH 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIb30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKMME OHJIAH MOTYT
UCTIOJIh30BaThCS:

cucteMa BuIeoOKoH(pepeHIIcBsI3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJJuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ1 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPOLECcca M0 AUCHHUILIHMHE

1) Jleximonnsble 3aHsaTus. i mpoBeIeHUs JIGKIIMOHHBIX 3aHATHI: ayJUTOPHS, OCHAILIEHHAs TIPEe3eHTAllMOHHON
TEXHUKOU (TTPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00CCTICUCHHUEM.
2) Jlaboparopusle 3anHsTH. J{7151 TpoBeneHHsI 1a00paTOPHBIX 3aHATHIA: JJA0opaTOpHsi OOIICH M HEOPTaHMYECKOM
XUMHH, OCHAILIEHHAs CIIeUaIn3upOBaHHbIM 00opyaoBanueM. CoctaB o0opyioBaHus omnpenaeineH B [lacnopre
nabopaTopuH.
3) 3aHATHSA CEMUHAPCKOI0 TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATH). [ 3aHATUH CEMUHAPCKOT0O TUIA:
ayJUTOpUsl, OCHAIIICHHAS] IPE3EHTAIIMOHHON TEXHUKOH (IIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK) €
COOTBETCTBYIOIIMM IPOrPaMMHBIM 00€CIIEYEHHEM, MEIOBOH (1) WJIM MapKEPHOM JTOCKOM.
4) CamocrosrenbHas padoTa. i1 caMOCTOSTETLHON paboOThI: Ay AUTOPUS TSl CAMOCTOSITEIbHOM padoThI,
OCHAII[CHHAsI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKITIOYCHHS K ceTh «MIHTepHeT», 00ecTieueHHbIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO Cpelly YHUBEpCUTEeTa, moMerieHus: HayuHoit
oubnnorexu [ITHNY.
5) Tekyuuii KOHTPOJb. JIJIT TEKYIIEro KOHTPOJIS: Ay ITUTOPHSI, OCHAIICHHAs TTPE3EHTAIIMOHHON TEXHUKOM
(TIpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHHEM, MEJIOBOH (1) UIH
MapKEPHOM JOCKOM.
6) ['pynmoBbIe (MHIUBHUAYaTbHBIC) KOHCYIbTAIIUU. J[J1s1 TpyNTIOBBIX (MHIUBUTYJTBHBIX ) KOHCYJIbTAIIAN:
ayJIUTOpHSl, OCHAIIIEHHAs TPE3CHTALIMOHHONW TEXHUKOU (IIPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK) €
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIeYeHHEM, MEJIOBOH (1) MJIK MapKEPHOI TOCKOM.

[Tomemenust nayunoi 6mbmuorexku [ITHUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. HayuHo-Oubnuorpagpuueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIbHOM U T7100a1bHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axkynprera, kopn.9, aya. 4. O6opynosana 11 nepcoHabHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbioTephl, yCTaHOBICHHBIE B TOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYCHHEM:

Onepanunonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrpaBouHno-nipaBoBas cucteMa «Koncynprantllnrocy



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
Oouras xumMmus

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

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

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

ecrecTBeHHbIX HayK. YMETD:
Hcronbs30BaTh 3HAHUE OCHOBHBIX
3aKOHOB €CTECTBEHHBIX HayK JJIs
pelIeHNs pacueTHBIX 3a/a4,
COCTaBJICHUS YPaBHEHUIN
peaKLuil, OIpeacICHUs
CTEXHOMETPUYECKUX
KOX(UIIMEHTOB; aHATN3UPOBAThH
HaOII0TaeMBbIe TIPH PEAKIUAX
SBJICHHS] 1 HA OCHOBAHUHU 3TOTO
(dbopMyIUpoBaTh BHIBOBI.
BJIAJIETD: npakTuueckuMu
HaBBIKAMH MCIOJIb30BaHUS
3aKOHOB €CTECTBEHHBIX HaYK,
METOJIaMH OIpeIeICHUS
(U3UYECKUX CBOHCTB
ra3000pa3HbIX, JKUJKUX U
TBEPABIX BELIECTB,
HKBUBAJIEHTHBIX MACC MPOCTHIX U
CJIOKHBIX BEIIECTB, ATOMHBIX
Macc METaJUIOB 10 UX
TEIIOEMKOCTH.

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HATD: OcHOBHBIC 3aKOHBI HeynosiierBopureJ

OTtcyTcTBUE 3HAHUH B 00JIaCTH €CTECTBEHHBIX
HayK B paMkax kypca "Oomas xumus"
(ae3Hanne GOpMyIMPOBKH MEPUOTUIECKOTO
3aKOHA, OTCYTCTBHE HABBIKOB HCIIOIb30BAHUS
MEePUOANYECKON CUCTEMBbI, OTCYTCTBUE 0a30BbIX
3HAHUM TEOPUU XUMHUYECKOU CBSI3H U
MIPEJICTAaBICHUN O METO/1aX, OOBSICHSIOMNX €€
BU/JIBI M CBOMCTBA, OTCYTCTBHE HABBHIKOB
BJIa/ICHHUS HOMEHKJIATypOi HEOPraHUYECKUX
COCTMHEHU, He3HAHNE KIIACCU(PUKAIIUU
HEOPraHUYECKUX COEAUHEHU; OTCYTCTBUE
HABBIKOB: MCIOJIb30BaHUS YU4EOHOM TUTEPATYPhI
1 MHGOPMAITMOHHBIX PECYPCOB IS MOMCKA
Heo0X0IuMo HH(OPMAaLIUU; COCTABICHUS
YpPaBHEHUN XUMHUUYECKUX PEAKIUU U
MIPOU3BOJICTBA 10 HUM PAaCUYeTOB; IPOBEACHUS
71a60pPaTOPHOTO SKCIEPUMEHTA U
MHTEPIIPETALIMU €70 PE3YJIbTATOB).
YnoBaerBopuTebH
3HaHue B 00J1aCTH €CTECTBEHHBIX HAyK B
pamkax kypca "OoOmas xumus" (3HaHHe
(GbOopMyIHPOBKHU NEPUOAUYECKOTO 3aKOHA,
HaJM4Ke HABBIKOB UCIIOJIb30BaHUS
MEPUOANYECKON CUCTEMBI, HaJune 6a30BbIX
3HaHUM TEOPUU XMMHUYECKOU CBS3H U
IIPEJICTAaBICHUN O METO/1aX, OOBSICHSIOMHNX €€
BH/JIbI M CBOMCTBA, HAJINYME OCHOBHBIX HABBIKOB
BJIQJICHUSI HOMEHKJIATypON HEOPTraHUYECKUX
COCMHEHH, 3HaAHNUE KIIACCU(PUKAIIUU
HEOPraHUYECKUX COCAMHEHUI; HaIu4une
HABBIKOB: MCMOJIb30BaHUS Y4EOHOM TUTEPATYPhI
1 MHGOPMAITMOHHBIX PECYPCOB IS MOMCKA
HE0OXOAMMOM HH(POPMAIINH; COCTABIICHUS
YpPaBHEHUN XUMHUYECKUX PEAKIUN U
MIPOM3BOJICTBA 110 HUM PAaCUyeTOB; TPOBEICHUS




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH

71a00paTOPHOTO SKCIIEPUMEHTA U
MHTEPIIPETALUU €TI0 PE3YIIbTATOB.

Xopouo
Xopotiee BiaicHUE 3HAHUAMH B 00J1aCTH
€CTECTBEHHBIX HayK B paMKax Kypca "OOrmas
xumMus" (3HaHUE (HOPMYITUPOBKU
NEPUOJINYECKOT0 3aKOHA, YMEHHUE OOBSICHUTD
CTPOEHME U UCIIOJIb30BaTh IIEPUOJUYECKYIO
CUCTEeMY JJIsi OOBSICHEHHUSI OCHOBHBIX CBOWCTB
AJIEMEHTOB, XOpolliee BiiaieHue 0a30BbIMU
3HAHUSIMU TEOPUHU XUMUYECKOU CBSI3U U YMEHUE
HCIIOJIb30BaTh TEOPETUUECKHE METOBI
XUMUYECKOH CBS3H i1 OOBSICHEHUS €&
OCHOBHBIX XapaKTE€pPUCTUK, CBOOOIHOE
BJIa/ICHHE HOMEHKJIaTypOil HEOpraHMYECKUX
COEIMHEHU, 3HaHNE KIIaCCU(PUKALIUU
HEOpPraHMYECKUX COEAVNHEHUI; HATUUue
HaBBIKOB: UCIIOJIb30BAaHUs yUeOHOM, HAyYHOU
JUTEPATyphl U HHPOPMAITMOHHBIX PECYPCOB IS
MOKCKa HeoOXoIuMoi HH(pOpMaIuy;
COCTAaBJICHUS YPAaBHEHUM XUMHYECKUX PEAKIMH
Y IPOU3BOJACTBA IO HUM PAaCUYETOB; IIPOBEICHUS
1ab0pPaTOPHOTo IKCIEPUMEHTA, MHTEPIPETaIIuN
€ro pe3yibTaToB, GOPMYIUPOBKH BHIBOJOB.

OTtim4yHoO
CBo0OoHOE BNIaIeHHE 3HAHUSMU B 00JacTH
€CTECTBEHHBIX HayK B paMKax Kypca "Oommas
xumus" (3HaHuE HOPMYITUPOBKU
MEePUOANYECKOr0 3aKOHA, YMEHUE OOBSICHUTD
CTPOEHHE U UCIIOJIb30BaTh NEPUOIUYECKYIO
cUcTeMy AJisl OOBSICHEHHSI U TPOTrHO3UPOBAHUS
OCHOBHBIX CBOMCTB 3JIEMEHTOB U HX
COEIMHEHM, CBOOOHOE Bia/IeHUE: TEOPUEH
XUMHUYECKOH CBSI3U U YMEHUE UCIOIb30BaTh
TEOPETUYECKHE METO/IbI XUMUYECKOU CBA3H JUIS
00bsICHEHUS €€ BUJIOB 1 OCHOBHBIX
XapaKTEPUCTHK; HOMEHKJIATypou
HEOPraHUYECKUX COECAVHEHUN;
KiaccuduKanyen HeoOpraHuYecKux
coennHeHni; CucreMaTnyeckoe
WCIIOJIh30BaHNE YUeOHOM, HAYYHOH JINTepaTyphl
1 MTHGOPMAITMOHHBIX PECYPCOB IS TOMCKA
HeoOxoaumon nHpopmanmu; CocTaBiIeHUS
YpPaBHEHUN XUMHUYECKUX PEAKIUN U




Komnerenuust IInanupyemble pe3yJbTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0yueHust o0y4eHust
OT1iu4HO
MIPOU3BOJICTBA IO HUM PACUETOB; IPOBEIACHUS
1abopaTOPHOTO IKCIEPUMEHTA, MHTEPIPETAIIUN
€ro pe3yJibTaToB, GOPMYIUPOBKH BHIBOJIOB.
OIIK.3

Cnocoden NMPOBOAUTDL AHAJIM3 JIUTEPATYPHLIX JAHHBIX 110 TEME HAYYHOT0 UCCJICI0BaHUS,
INIAHUPOBATDb U IIPOBOJIMUTH € coﬁ.moz(e}meM HOPM T€XHHKH 0e30macHOCTH IKCIIEPUMCEHTAJIbHbLIC
HCCICA0BaHUS, IPUMECHATH PACYCTHO-TCOPETHYCCKUE METOABI IJISI U3YICHUS CBOMCTB BelllecTB U
MpouecCcoB ¢ UX y4aCTHEM C HCIIOJIb30BAHHUEM COBpeMeHHOﬁ BBIYHMCJINTEIbHON TEXHUKH

Komnerenuust IInanupyemble pe3yJbTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.3.1 3HATD: npaBuiia TEXHUKH HeynosierBopureJ
Paboraer c 0€30MMacCHOCTH U MEPbI OTcyTCcTBUE MPAKTUYECKUX HABBIKOB PAOOTHI C
XUMHYECKUMHU IPEJIOCTOPOIKHOCTH IPH PabOTe B | XUMUYECKUMH BEIIECTBAMU C COOIIOAEHHEM

BEIIECTBAMU C
coOJTI0/ICHHEM HOPM
TEXHUKHU 0€30I1aCHOCTH

XUMHYECKOH J1abopaTopuH,
CBOMCTBA PEaKTUBOB U MEPHI
0e30MacHOi 3KCITyaTalun
npubOpoB;

YMETb: nosb3oBarbes
XUMHUYECKHM 000PYIOBaHHEM;
IPOTHO3UPOBATh OBEICHHE
BEIIECTB MPU XUMUYECKUX
pEaKIusiX ¢ y4acTuEM
HEOPraHUYECKUX COCAMHEHUN
Pa3HBIX KJIACCOB; MPOBOJIUTH
SKCTIEPUMEHT C COOJTIOICHIEM
Mep MPeI0CTOPOKHOCTH U MPABUJ]
TEXHUKU 0€30I1aCHOCTH;
BJIAJIETD: naBwikamu
0e301macHol paboTHI B

XUMHUYECKOH JT1abopaTopuu.

HOPM TEXHUKH 0€30MacHOCTH.
YoB/1€TBOPUTEIbH
Hanuumne orpaHM4eHHBIX HABBIKOB
MPAKTUYECKON pabOTHI C XUMUYECKHUMHU
BEIIIECTBAMH C COOTFOZICHUEM HOPM TEXHUKH
0€30IaCHOCTH.
Xopomuo
Hanuune yBepeHHbIX HABBIKOB IIPAKTUYECKOMN
paboOTHI C XUMHYECKHUMU BEIIECTBAMH C
coOJTI0/ICHHEeM HOPM TEXHHUKHU 0€30TIaCHOCTH.
OT1an4yHO
CB00OOHOE BNa/IeHNE HABBIKAMH MPAKTUYECKOM
paboOTHI C XUMHYECKUMU BEIIECTBAMH C
coOJTI0ICHHEM HOPM TEXHHUKHU 0€30TIaCHOCTH.

IIK.3

Buiageer 0CHOBHBIMH XHUMH4YCCKHUMH, (l)l/ISI/I‘leCKI/IMI/I H TEXHOJIOTHYE€CKUMH aACIICKTAMHU
XUMHYECCKOI'0o IPOMBINIIJICHHOI'O MPOU3BOACTBA C YY€TOM METO/10B 0e30IacHoOro oﬁpame}mﬂ C
XUMHUYIECCKUMH MaTepuajiaMu

Bnaneer MmeTogamu
0e301acHOro oopamieHus
C XUMHUYCCKUMU
MaTepHalaMH C y4eTOM

(haKkTOphI, BOSHUKAIOIINE MTPU
paboTe ¢ XUMUIECKUMHU
MaTtepuaiamu;

YMETD ucnosib30BaTh NpaBuia u

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.3.1 3HATD ocHOBHBIE OITacHbIE HeynoBiierBopureJ

He 3HaeT ocHOBHEIEC OMacHbIe (PaKTOPHI,
BO3HUKAIOIINE TIPU pabOTe ¢ XUMUIESCKUMHU
MaTepuallaMH; He YMEET UCIIOIh30BaTh PaBUIIa
Y HOPMBI TEXHUKH O€30MaCHOCTH MpH padboTe ¢




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

X QU3HYECKUX H
XHUMHUYECKHX CBOHCTB

HOPMBI TEXHUKH 0€3011aCHOCTH
npu paboTe ¢ XMMUYECKUMHU
MaTepHaIaMu;

BJIAJIETH nHaBbIKOM
0e30MmacHOro o0paleHus ¢
XUMHAYECKIMHU MaTepHaJIaMH.

HeynosierBopureJ
XUMHYECKUMHU MaTepUaIaMy U HE BIIaJICeT
HaBBIKOM 0e30macHOro oOpaleHus ¢
XUMHUYECKUMHU MaTepHUaIaMH.

YaoBaerBopuTeabH
3HaeT OCHOBHBIE OINAacHbIE (PAKTOPHI,
BO3HHUKAOIINE TP paboTe ¢ XUMHUYECKUMHU
MaTepuagaMH; He yMeeT UCIOIb30BaTh MPaBHiia
Y HOPMBI TEXHUKH 0€30MacHOCTH MpHU padoTe ¢
XUMHUYECKUMHU MaTepuajaMH U He BIIaJIeeT
HABBIKOM 0e30macHOro oOpaiieHus ¢
XUMHUYECKUMHU MaTepHaIamH.

Xopomuro
3HaeT OCHOBHBIE OonacHbIe (haKTOPHI,
BO3HHUKAIOIINE P paboTe ¢ XUMHUUYECKUMHU
MaTepuagaMH; yMeeT HCI0Ib30BaTh NpaBuia u
HOPMBI TEXHUKH 0€30MTaCHOCTH TIPH paboTe ¢
XUMHYCCKUMH MaTepHUajaMH, HO HE BIIaJCeT
HaBBIKOM 0€3011acCHOTO 00paIeHus ¢
XUMHYECKUMH MaTepHUaIaMH.

OT1iu4HO
3HaeT OCHOBHbIE OonacHbIe (haKTOpPHI,
BO3HHUKAFOIIHE TIPH Pab0OTe ¢ XUMHUICCKHMH
MaTepHallaMH; YMEET HCIIOJIb30BaTh MTPAaBHIA U
HOPMBI TEXHUKH 0€30MacHOCTH MpH padoTe ¢
XUMHYECKUMH MaTepHUaIaMy; BJIaJIeeT HABBIKOM
0€301MacHOr0 O0paIIeHNs ¢ XUMHUYECKUMHU
MaTepHaIamH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku ;. ba3zoBas

Buja meponpusTHs NPOMEKYTOUYHON aTTeCTANMH ¢ DK3aMEH

Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTTecTannu : OlEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEILNIeTCS Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX
MEPOMPHUITHSIX, IPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUO/A.

MaxkcuMajabHoe KoJimuecTBo 0ayiioB : 100

KonBepranusi 6a/U10B B 0OTMETKH

«oTianyHo» - ot 81 1o 100
«xopowmo» - ot 61 1o 80

«YJOBJIETBOPUTEJBbHO» - OT 45 10 60
«HeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 45 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Tepmonunamuka. 3HaeT: onpeaeneHue u KiaccupuKaiuo

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHUpa HAa OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

IK.3.1

Bnageer meTonamu 6€3011acHOTO
oOpaleHus: C XUMUYECKIUMHU
Marepuaiamu ¢ y4eTOM UX
(GUBUYECKUX U XUMHUYECKHUX
CBOMCTB

OIIK.3.1

Paboraer ¢ xumudeckumMu
BEIIECTBAMU C COOIIOIEHUEM
HOPM TEXHUKH 0€30I1aCHOCTHU

DHepreTuKa U HalpaBJIEHUE
XUMHUYECKUX MPOIIECCOB.
XuMuueckas
TepMoIuHamuKa. [lepBblii
3aKOH TEPMOJUHAMUKH.
BryTtpeHnHss sHeprust.
Temnora u pabora.
Onranenud. 3akoH I'ecca.
DHEpPrusi XMMUYECKOU CBSI3HU.
Bropoii 3akoH
TEPMOJIMHAMUKH.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

CUCTEM, IIEPBBIN 3aKOH TEPMOANHAMUKH,
3akoH ['ecca, BTOpo# 3aKOH
TEPMOJUHAMUKHU. Y MEET PACCUUTHIBATH
SHEPrUI0 XMMHUYECKOH CBSI3U, SHTAJIBIIUIO,
SHTPOIUIO U CBOOOHYIO SHEPTHIO PEaKIH
(17151 3aKPBITHIX U OTKPBITBIX CUCTEM),
OIpeIeNIATh HalpaBJIeHUE Mpolecca, B
3aBHCUMOCTH OT BEJTUYMHBI CBOOOTHON
sHepruu. Brnageer meronamu
MCII0JIb30BaHUsl TEPMOJMHAMHUYECKUX
XapaKTEPUCTHUK JUIsl ONPEIETICHUs
KOHCTaHT PaBHOBECHS XUMUYECKUX
IPOIIECCOB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAY4YHOU

KapTHHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B

SaKOHOMepHOCTeﬁ C€CTCCTBCHHBIX

HayK
IIK.3.1

Bnaneer meTrogamu 6€3011aCHOTO

oOparnieHus: ¢ XUMHUYECKUMU
MaTepuaIaMy ¢ y9eTOM UX
(1)I/IBI/II-I€CKI/IX U XUMHWYCCKUX
CBOWCTB

OIIK.3.1

PabortaeT ¢ xuMu4ecKUMH

BELIECTBAMU C COOIIOIEHUEM
HOPM TE€XHUKH 0€30MaCHOCTH

Kunernka n MexaHu3M
XUMHUYECKUX PEAKIIUM.
Knaccudukanus peakiuii B
XUMHYECKON KMHETHKE.
I'omorennsie n
TeTEePOreHHBIE PEAKIINH.
CkopocTh peakiuu, eé
3aBUCUMOCTH OT MPUPO/IBI,
KOHIIEHTpAIlUM YYaCTHUKOB,
TeMreparypsl. PaBHoBecue.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaTh: BUJBI PACTBOPOB, CIIOCOOBI
BBIPAXKCHUS KOHIICHTpAllH,
KOJUIUTaTHBHBIE CBOHCTBA PaCTBOPOB,
3aKOHBI Pame, napuuajbHOTO AABJICHUA,
TEOPHUIO HIIEKTPOIUTHUECKON TUCCOIMAIIN
Appennyca,3akoH pa3zdasnenus OcTBaibiaa,
KJIaCCU(HKAIUIO 3JIEKTPOJIUTOB,
3aKOHOMEPHOCTH MPOTEKAHMSI OOMEHHBIX
MPOLIECCOB, TEOPUHU KHCIOT U OCHOBAHHH.

YMeTh: BECTH pacyeThl C UCTIOJIb30BAHUEM
Pa3IMYHBIX CITIOCOOOB BBIPAKEHUS
KOHIIEHTpAIlUH, PACCUUTHIBATh KOHCTAHTY
JUCCOLIMAIINH, CTETICHb JTUCCOIIMAIIH,
KOHIIEHTPAllU MOHOB; BECTH PACUYETHI C
KCIIOJIb30BAHUEM MTPOU3BEICHHUS
pPacTBOPUMOCTH, PACCUUTHIBATH
BOJIOPOJIHBIN MOKa3aTenb.Braagers:

CIOCOOaMU MPUTOTOBJICHUS PACTBOPOB(TI0
HaBECKE BEIECTBA, pa30aBIICHIEM,
CMEUICHUEM), METOJIAMH OTIPE/ICTICHUSI:
PAacCTBOPHMOCTH BEIIECTBA, TEIFIOBOTO

s dexTa pacTBOpeHus,
KPUCTAILTM3AI[MOHHOMN BOJIBL.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAY4YHOU

KapTHHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B

SaKOHOMepHOCTeﬁ C€CTCCTBCHHBIX

HayK
IIK.3.1

Bnaneer meTrogamu 6€3011aCHOTO

oOparnieHus: ¢ XUMHUYECKUMU
MaTepHallaMH C Y4ETOM HX
(1)I/I3I/I‘-I€CKI/IX N XUMHWYCCKUX
CBONCTB

OIIK.3.1

PaboTaeT ¢ XUMHYECKMMHU
BEIIIECTBAMMU C COOJIIOCHUEM
HOPM TEXHUKH 0€30IaCHOCTH

Kunernka n MexaHu3M
XUMHUYECKUX PEAKIIUM.
Knaccudukanus peakiuii B
XUMHYECKON KMHETHKE.
I'omorennsie n
TeTEePOreHHBIE PEAKIINH.
CkopocTh peakiuu, eé
3aBUCUMOCTH OT MPUPO/IBI,
KOHIIEHTpAIlUM YYaCTHUKOB,
TeMreparypsl. PaBHoBecue.
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

3HaeT: OCHOBHBIE MOHATUS XUMUYECKOM
KMHETUKH (CKOPOCTh PEAKIIMH, KOHCTAaHTa
CKOPOCTH, aKTUBHPOBAaHHBIN KOMILIEKC);
3aKOH JICHCTBYIOIMX Macc, OCHOBHbIE
THUIIBI peakiuii (mapanienbHble,
MOCJIeI0BATEIbHBIE, CONPSKEHHBIE,
L[EMHbIE), CBSI3b CKOPOCTH PEAKILIUU C
TeMIepaTypou U SHEPrUel aKTUBALUU
(npaBwiio Bant-I'odda, ypaBHeHHE
AppeHnunyca), pakTopsl, BEI3bIBAIOIINE
CMeIlleHHe paBHOBECHS (TIPUHIUIT
Jle-lllaTenne), OCHOBBI KaTainu3a. Y MeeT:
BBIpaXKaTh U PACCUUTHIBATH CKOPOCTH,
KOHCTaHTY CKOPOCTH, KOHCTaHTYy
paBHOBECHSI peaKkIui, paBHOBECHbBIE
KOHIIEHTPAIlMK; UCOJIb30BaTh IPABUIIO
BanTt-T'odda (pacuer TemnoBoro

ko3 duineHTa), ypaBHeHuEe AppeHuyca
(pacuet »Hepruu akTHBaIWu). Bnageet
METOJIaMU OIIPENETIEHUS CKOPOCTH
peaxkiuu B 3aBUCUMOCTH OT KOHIICHTPAINH
U TEMIIEpaTyphl.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

OKHCIIUTENBHO -
BOCCTaHOBUTEJIHHBIE
peakmuu (OBP). Crenenp
okucnenus. Kinaccugpukarms
OBP. JleneHnue y4acTHUKOB
OBP Ha ¢yHKIIMOHATIFHBIC
rpynmbl. 3aBUCUMOCTD X012
OBP ot paznuyHbIix
(hakTOpOoB.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaTh: OCHOBHBIE TIOHATHUS U OTIPEAeTICHUs
(cTemnieHb OKUCIICHUS, BaJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTD, OKUCIUTEb,
BOCCTaHOBUTEb,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHAS
peakius); KiacCu(pUKaIUIo
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIX
peakuuii (OBP), cBoiicTBa coennHeHmit
nipu OBP, BiusiHue KOHIIEHTPALIMU U
cpenbl Ha xoa OBP.YMeTh: cocTaBisiTh

ypaBuenus OBP ¢ ucnons3oBanuem
METOJIOB JIEKTPOHHOTO OanaHca u
MOHHO-3JIEKTPOHHBIX YPABHEHUHN U
MIPOU3BOJIUTH IO HUM PACUEThl,
PacCUUTBIBATh 3JIEKTPOJAHBIC MOTEHIIUANBI C
UCIIONIb30BaHuEM ypaBHeHueM HepHcra,
O/1C peakuuu 1 raabBaHUYECKOTO
3JIeMEeHTa, KOHCTaHTy paBHOBecusi OBP,
ONpeesaTh HAllpaBICHUE MPOTEKAHUS
peakuuu.Bnaners:ciocobamu npoBeaeHus

OBP.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH

KapTHHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B

SaKOHOMepHOCTeﬁ C€CTCCTBCHHBIX

HayK

HepnonnquKaﬁ CHUCTCMA.

Ilepnonnueckuil 3aK0H.
HcTopus co3nanus.
Crpykrypa (nepuomsl,
rpymibl). Cexiuun
3JIEMEHTOB. 3aBUCUMOCTD
CBOMCTB 3JIEMEHTOB OT
TMIOJIOKCHHUS B

[Tepuonuueckoii cucreme.
ITncbMeHHOE KOHTPOJIbHOE

MeponpusiTue

3Hath: [lepuoandeckuii 3aK0H, CTPYKTYpYy
[Tepuoanyueckoil CUCTEMBI, 3aBUCUMOCTb
XUMHUYECKUX CBOMCTB 3JIEMEHTOB
(BaJIECHTHOCTHU, CTENIEHU OKUCIIEHUS,
KHCIIOTHOCTH, aM()pOTEpPHOCTH,
OCHOBHOCTH) OT TOJIOKEHUS B
[lepuonnueckoii cucreme; Y METh: 1O

MOJIOKEHUIO B IEPUOJINYECKOH cucTemMe U
ATOMHOMY HOMCPY BOCIIPOU3BOJIUTH
AJIEKTPOHHYIO KOH(UTYpalHI0 aTOMOB
AJIEMEHTOB, OIIPEJENSTh THII
rudpuau3anuu U GopMy MOJIEKYJIbI B
IIPOCTPAHCTBE IO JIEKTPOHHOU
KOH(UrypalHy HEHTPAIbHOIO aTOMa B
MOIJIEKYJIE, OIIPEAEIATH
KHCJIOTHO-OCHOBHBIE CBOMCTBA 110
nosioxkeHuto B Ileproauyeckon cucreme ¢
YY€TOM CTEIIEHH OKHCIICHHS JIEMEHTA B
MOJIEKYJI€ OKCU/Ia U THJIPOKCHIA;
OIpeNeNATh aTOMHBIE U MOJIEKYJISIPHBIE
Macchl 1o Ilepuonnueckoit cucreme,
IPOBOJUTH PacU€Thl 10 YPABHEHUSAM
peaKuHﬁ C UCIIOJIb30BAHUECM aTOMHBIX U
MOJIEKYJISIPHBIX Macc, BECTH PacyeThl 110
YpaBHEHUAM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Bnagers: 1abopatopHbIMU

METOJIaMU OIIPENETICHUS MOJIEKYIIPHBIX
Macc ra3os (110 Macce U 3aHUMaeMOMY
00BbeMy IIPU ONPEIETICHHBIX YCIOBUSAX),
aTOMHBIX Macc METaJuIOB (10 yJ1eIbHOI
TEIIOEMKOCTH)), KHCIIOTHO-OCHOBHBIX
CBOICTB r'MAPOKCUIOB 110 XapaKTEPHbIM
peaKuusam.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 WTOroBsiii KOHTPOJIb. 3HaeT: OCHOBHBIE 3aKOHBI XUMUHU,
Mwmeer npencrapienue o Hay4yHou | ITorosoe KOHTPOJIbHOE OCHOBHBIE TTOHATHS Y 3aKOHBl XUMHYECKON
KapTHHE MHpa Ha OCHOBE MeponpusiTiue TEPMOJANHAMUKH, OCHOBHBIE MOJOKEHHS
TIOJIOXKCHHUH, 32aKOHOB 1 XUMHUYCCKON KMHETHUKH; KOJIJIUTaTHBHBIC
3aKOHOMEPHOCTEH eCTECTBCHHBIX CBOICTBA PaCTBOPOB; TEOPUU KUCIOT U
HayK OCHOBAHUIT; CTPYKTYPY IEPHUOIUYECKOTO
1K.3.1 3aKOHa.YMeeT Ha OCHOBaHUU 3aKOHOB

Brnaneer Mmetomamu 6e301acHOTO
oOparnieHust ¢ XUMHUYECKUMU
MaTepuaIaMy ¢ y9eTOM UX
(1)I/I3I/I‘-IGCKI/IX U XUMHWYCCKUX

MIPOU3BOUTH PACcUEThl, AHATM3UPOBATH
M3y9aeMEbIe MPOIECChI, (HOPMYIUPOBATH
BBIBOEI. Birageer MeTogaMu
MPaKTUYECKOr0 MPUMEHEHHS 3aKOHOB.

CBOWCTB

OIIK.3.1 NmeeT: coBpeMEHHbIE IPECTABICHUS O
Pabotaer ¢ xumMudeckumMu CTPOEHHUH aTOMa, IPUPO/IE XUMUUIECKOMN
BELIECTBAMH C COOIIIO/ICHUEM CBsI3M, CTPOCHHUH BEILICCTBA.

HOPM TCXHUKHU 0e30macHOCTH

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

TepmoannaMuka. JHepPreTMKa M HANPaBJIeHHE XUMHYECKHX NPoLeccoB. XHMHYeCKas
TepMoanHaMuKa. [lepBblil 3aK0H TepMoaAuNHAMHUKH. BHyTpeHHss sHeprus. Tensiora u padora.
JHTAABINA. 3aKoH ['ecca. JHeprus XMMU4eCKOH CBA3H. BTOpOIil 3aK0H TEpMOANHAMMKH.

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PpadoThI

MakcumanbHbIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM atTecTanuu: 20
[IpoxoaHoii 6ai: 9

IMoka3aTeiu oleHUBAHUS Baaabl
Pelienue 3ananus Ha yCI0BUSL CMEIICHUS XUMUYECKOTO 5
paBHOBECHS.
Pemenue 3aianus Ha pacyeT XMMHYECKOI0 IOTEHIIMaa Mpolecca U BO3MOKHOCTH €ro 5
MPOTEKaHUs
Pemenuie 3a1aun Ha BEIYMCIICHUS, CBSI3aHHBIE C YpaBHEHUEM AppeHuyca
Pemenue 3aianust Ha MAaTEMaTUYECKYIO 3aBUCIMOCTh CKOPOCTH PEaKIIUU OT TEMIIEPATypHI.

Kuneruka n Mexanuzm xuMudeckux peakuuid. Knaccudpukanus peakuuii B XuMn4ecKou
knHeTHKe. ['oMoOreHHblie u rereporeHHblie peakuuu. CKOpoCTh peakunu, €€ 3aBUHCUMOCTb OT
NPHUPOAbI, KOHHEHTPALUN YYACTHUKOB, TeMneparypsl. PaHoBecue.

ITpoaomKUTENEHOCTD TPOBEIECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcruMaibHbIi 0aJ11, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEKYTOUHON aTTecTaluu: 4
[Tpoxoxanoii 6amt: 2



Iloxka3atenu oueHMBaHUSA Banabi
[TpaBUIbHOE U CBOEBPEMEHHOE BBINOJIHEHHE CAMOCTOATEIBHOM pabOThI CTYIEHTA IO OCHOBHBIM 2
paszaenaM JUCLUIUIMHBI
3ammra opOpMIICHHBIX JOMAIIHUX KOHTPOJIBHBIX paboT 1o Temam ["a30Bbie 3aKOHBI U 1
OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
3ammra opOpPMIICHHBIX TOMAITHUX KOHTPOJIBHBIX padoT mo temam CBOICTBA pacTBOPOB U 1
THJIPOJIU3

Kunernka nu Mexanuzm xuMudeckux peakuuid. Kinaccudpukanus peakuuii B XuMu4ecKkou
KHHeTHKe. ['oMoreHHbIe 1 rereporentbie peakuun. CKOpoCTh peakunu, eé 3aBUCUMOCTb OT
NPHUPObI, KOHHEHTPAIUN YYACTHUKOB, TeMnepatypbl. PaBHoBecue.

[IponoIKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTannu: 4 yaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH PadoThI

MaxkcuMainbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 6
[Ipoxonnoii 6amn: 3

IToxa3aTeu oneHUBaHUS Baaasl
Brimonuenue u odopmieHune 1abopaTtopHbIX padboT 3
3amuTa 0ohOpMIIEHHBIX JIA0OPATOPHBIX PA0OT MO TeMaM: XUMUYECKOE PaBHOBECHE, CKOPOCTh B 1
TeTePOreHHBIX CHCTEMaX.
3amuTa 0hOpMIICHHBIX JJA0OPATOPHBIX PAOOT 1Mo TeMaM CKOPOCTh XUMHUYECKON PEaKIUH 1
OKHCAUTETEHO-BOCCTAHOBUTEIHHBIE PEAKITHH
3amuTa 0hOpMIICHHBIX JJA0OPATOPHBIX PA0OOT MO TeMe: BiusHue KaTanu3aTopoB Ha CKOPOCTh 1
peaxIum.

OxucanrenbHo - BoccTaHoBUTeNbHBIE peakiuu (OBP). Crenenn oxkuciaenns. Knaccupurkanus
OBP. [lesenne yuactHukoB OBP Ha ¢pyHkuuonaabHbie rpynnsl. 3aBucumoctsb xona OBP ot
Pa3Iu4YHBIX (hpaKTOPOB.

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca

VcI10BHS IPOBEICHUS] MEPOIIPHUSTHS: B 4AChl CAMOCTOSITEJIbHO PadoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ann: 9

IToxa3aTe I onleHUBAHUS Baaasl
Pemenue 3amanus Ha pacuet pH pacTBopa npu cMEIIMBaHUM ABYX PACTBOPOB CHIIBHBIX 6
9JIEKTPOJIUTOB
Pemenue 3ananus mo BeIYKMCIEHUIO 3HaYeHHs! pH B pacTBopax ciiaGbIX 3JI€KTPOJIUTOB, B TOM 5
YUCJIC B IPUCYTCTBUU COJIM C OJHOUMCHHBIM HOHOM
Pemenue 3amanust mo Teme Y ciaoBue oOpa3oBaHUs M pacTBOpPeHUs ocaakoB. KonTponupyer 5
MPaBUILHOCTH PACUETOB
Pemenue 3amanust mo teMe CriocoObl BRIpaXKEHHSI COCTaBa paCTBOPOB 4

Ilepuoanueckas cucrema. Ilepmoanuecknii 3axkon. Ucropusi cosnanus. Ctpykrypa (nmepuoasl,
rpynmnsl). CeKyu 3J1eMeHTOB. 3aBHCHUMOCTb CBOMCTB 3J1IEMEHTOB OT I0JI0KEHHUS B
IHepuoguyeckou cucreme.

IIpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca



VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3zaTenn oneHMBaHUA

Baaasl

Pemenue 3aganus Ha onpeneneHrue aTOMHON MacChl TPOCTOTO BEIIECTBA MO €ro TeMIOEMKOCTH U
3KBUBAJICHTHOU Macce

11

Pemienue 3aaaHus C UCITOJIb30BAHUEM I'a30BbIX
3aKOHOB

Pemenne 3amanust Ha onpezeseHne Mace BEIIECTB B CMECH MO MPOTEKAOINUM XUMHUYECKUM
peakuusam

HUTOoroBbiii KOHTPOJIb.

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeeHUS] MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTectauuu: 30
ITpoxonnoii 6amn: 13

IToxa3zaTenan oneHMBaHUA

Baaasl

BrimonHenue 3amanus Ha pacCTaHOBKY K03 duiineHToB B ypaBHeHHH OBP HOHHO-371€KTPOHHBIM
MeTo1oM. BeinonHenue 3aganus Ha pacueT 9J{C OKMCIUTENbHO-BOCCTAHOBUTEIBLHOW peakliuu

8

Bremonnenue 3aJaHuA Ha 36}7J'II/IOCKOHI/II-O HJIN KPUOCKOIINIO

BrinonHenue 3a1aHus Ha pacyeT peakiuu CpeIbl P TUAPOIIU3E CONH

BrinmonHeHue 3a1aHus Ha CIocoObI BBIPAXKEHUS COCTaBa pacTBopa

BrimonHeHue 3a1aHust Ha pacdeT reTepOreHHOTO PaBHOBECHS PACTBOP-0CaI0K
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