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1. HammeHoBaHMe QM CHMILINHbBI
O0was XumMus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM MPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » o0pa3oBarenbHON IpOrpaMMBI 110 HANIPaBICHUSIM
MTOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [IpukiagHas Xxumus



3. [Inanupyembie pe3y/abTaThl 00y4eHUs MO AUCHUILINHE

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

04.03.01 Xumus (HanpaBiIeHHOCTD : [IpukiagHas Xumus)
OIIK.1 Biageer 6a30BbIMHU 3HAHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKECHUH,
3aKOHOB ¥ METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK
Nupnkaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.3 CnocobeH mpoBOAUTH aHAIM3 JINTEPATYPHBIX JaHHBIX 110 TEME HAyUYHOTO HCCIEA0BaHNUS,
TUTAHUPOBATh U TIPOBOJMTH C COOIOACHNEM HOPM TEXHHUKH 0€301MaCHOCTH SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS,
IIPUMEHSTh PACU€THO-TEOPETUUECKHE METO/IbI JIIsl U3yUEHUS] CBOMCTB BELIECTB U MIPOLIECCOB C UX YYaCTHEM C
WCII0JIb30BaHUEM COBPEMEHHOM BBIYUCINUTEILHON TEXHUKHI
HNuaukaropsl
OIIK.3.1 PaboTaeT ¢ XUMUYECKHMHU BEIIECTBAMH C COOJIIOJJICHUEM HOPM TEXHUKU 0€30IacHOCTH
ITK.1 Cnioco6en BbIOMpPATh M UCHOIB30BATH TEXHUUECKUE CPENICTBA U METOABI UCIIBITAHUM JUIs pEeLIeHHUs
HAY4YHO-HMCCJIEI0BATENbCKUX 3a/1a4 B IPO(HECCUOHATBLHON 00JIaCTH, IOCTABJIEHHBIX CIEIMAINCTOM Oosee
BBICOKOUW KBaNU(UKALIUN
Nuaaukatopsl
ITK.1.1 [TpoBoauT paboTHI MO MOUCKY, 0OpabOTKE U aHATN3Y HAYYHO-TEXHUYECKOW MH(POPMAIINH B
npodeccnoHanbHOM 006J1aCTH, MIIAHUPYET OTAEIbHbIE CTaIUN UCCIIEJOBAHUS MIPH Hauuuu odiero rmiana HAP
I1K.3 Bnaneer OCHOBHBIMH XMMHYECKUMHU, (PU3MUECKUMHU U TEXHUUECKHUMH aCIIEKTaMU XUMHUYECKOTO
MIPOMBIIIJIEHHOT'O TPOU3BOJICTBA C YUETOM METOA0B O€30MacHOro o0palleHusi C XMMUYECKUMH MaTepraiaMu
Nupukaropsl
IIK.3.1 Brageet meTonamMu 6€3011acHOTO 00paIieHus: ¢ XUMUYECKUMU MaTepruaiaMu C Y4ETOM HX
(UBUYECKUX M XUMUUECKUX CBOWCTB



4. O0beM U coJep:KkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumust (HanpaBiieHHOCTh: [IpuknanHas Xumust)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1
BbI/ICJICHHBIX 1JIS1 U3y4Y€eHUS
AHCHMILINHBI
O0beM TMCUMILINHEI (3.€.) 9
O0beM IMCUMILINHBI (aAK.4aC.) 324
KonTakTHas padora ¢ 126
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKHOHHBIX 28
3aHATHH
IIpoBenenne NpakKTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 84
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 198
(ak.4ac.)
@®opMBbI TEKyl1ero KOHTPOJIS 3amuiiaemMoe KOHTpoJibHOEe MeporpusiTe (1)
[TucemMeHHOE KOHTPOJIBHOE MeponpusThe (5)
DopMbI IPOMEKYTOUHOM Ok3ameH (1 Tpumectp)
arrecTanuu




5. AHHOTHpOBaHHOC ONmMUCaHue COACPKaHUA Pa3aejoB U TEM NUCHUIIJINHbI

Oo0mas xumus
B kypce paccmarpuBaroTcs paznensl AUCHUILTHHBL "O0mas xuMus" GopMUPYIOIIUE Y CTYICHTOB
MPECTABJICHUS O BEIIECTBE U €T0 CBOMCTBaX, OCHOBAaHHBIE HA (PYH/IaMEHTANIbHBIX 3aKOHaX. boibiioe
BHUMaHUE YyJIEsIeTCS OCBOCHUIO COBPEMEHHBIX TEOPHii, pacCMAaTPUBAIOLINX HE TOJIbKO XUMUYECKYI0, HO U
(bu3NYECKyI0 MPUPOTY COSTUHEHUH.

ATOMHO-MOJICKY/ISIPHOE YYeHHUE
IIpu paccmoTpenuu pazaena "ATOMHO-MOJIEKYJISIPHOE yueHUe" yIeseTcsl BHUMaHUE UCTOPUM Pa3BUTHS
IIPEACTABJICHUM O CTPOCHUM aTOMA U MOJIEKYJIBI HA OCHOBaHMHU Teopuil JIomoHocoBa, [lansToHa, byTneposa,
OitHmTeriHa. OCBanBaKOTCS MMOHATHS ATOM, XUMUYECKUIN 3JIEMEHT, U30TOI, MOJIeKyJia. M3yuaroTcss OCHOBHBIE
3aKOHBI XMUMHUU - CTEXMOMETPUUECKHE: COXPAHEHMSI MACChI, IOCTOSIHCTBA COCTaBa, 3KBUBAJICHTHBIX OTHOLLEHU,
KpaTHBIX OTHOILICHHI; ra30Bble: 00BbEMHBIX OTHOILIECHH, ABOrapo u cienctus, boins-Mapuorra,
I'eii-JIroccaxka, lapis, KnaneiipoHna, ypaBHEHUE COCTOSIHUS HICATBHOTO T'a3a, MapLHaIbHbIX JaBJICHUM.
VY aensercss BHUMaHUE COBPEMEHHOMY COCTOSTHUIO aTOMHO-MOJIEKYJIIPHOTO yUEHUS.

Tema 1. BBenenne. Ilpeamer u 3a1a4u XuMun. ATOMHO-MOJIeKYJIsipHOe YyueHne (AMY). Marepus
U ABUKeHHe. B3auMocBsi3b Macchl 1 dJHeprun. [lonsitust atom, XuMuyeckuii 31eMeHT, H30TOII, MOJIeKY.J1a.
Crexnomerpuydeckne 3akoHbl. CoBpeMeHHOe cocTosiHne AMY.
B npencraBnennom pazzeine qa€rcs onpeaeneHne XUMHH, paCCMaTPUBAIOTCSI 0a30BbI€ MIOHATHSI, HCTOPUYECKUE
MPENNOCHUIKM BO3HUKHOBEHUS (DyH/IaMEHTaIbHbBIX 3aKOHOB, IPUBOIATCS X (POPMYITHPOBKU U
MaTeMaTHYeCKHUEe BBIPAXKEHHS U MPUMEPHI UCTIOIb30BAHUSI 3aKOHOB.

Tema 2. CTpoenue atoma. Pa3putue npejacrasiieHuii o crpoeHun aroma. BosiHoBast npupoaa
jexTpoHa. BonoBasi pynxknusa. YpaBHenue llIpénunrepa. IlonsitTue 0 kBaHTOBBIX unciaax. lopsaaok
3aM0JIHEHHUS 3JIeKTPOHAMH aATOMHBIX OpOMTAJIeN.

B pasznene paccmarpuBaeTcs UCTOpUS pa3BUTHS B3IUIS0B HA CTPOEHUE aTOMA, PEAIIOI0KEHUS, TEOPUH,
MpaBuJjIa ¥ TOCTYJAThI, JIEKAIIUE B OCHOBE COBPEMEHHOT'O HAYYHOTO MIPEICTABICHHS 00 aTOME.

Tema 3. Ilepuoanueckasi cucrema. llepuoanuecknii 3akon. Uctopus cozaganusi. CTpykTypa
(mepuoabl, rpynnbl). CeKIMU 3J1eMeHTOB. 3aBUCHMOCTh CBOICTB 3JIEMEHTOB OT MOJI0KEHUS B
Ilepuoauyeckoii cucreme.

B pasnene paccmarpuBaeTcs npeanochuiku oTKpbITus [lepuoanueckoro 3akona u co3nanus [lepuoanueckoit
cuctemsl. [TogpoOHO pa3dupaercs CTPYKTypa NEPUOTUIECKON CUCTEMBI U €€ CBSI3b CO CTPOSHUEM aTOMOB.
OHpeﬂeﬂﬂeTCH 3aBUCUMOCTD IIPOABJIACMBIX 3JICMCHTAMU CBOICTB OT HUX ITOJIOKEHUS B Hepnogmqea(oﬁ
CUCTEME.

CgoiicTBa pacTBOpPOB
B nannoM paszene narotcs oOIiye CBeIeHUs 0 pacTBOpax. TBEPbIE, )KUAKHE U Ta3000pa3HbIe PaCTBOPHI.
PactBoprMocTs. BonHbie 1 HeBoiHBIE pacTBOpBL. CriocoObl BEIPaKEHUsI COCTaBa PaCTBOPOB. DHEPTHUs
KPUCTAJUIMYECKON PEIETKH, SHEPTHs CoNbBaTanyy. KoymuratuBHble CBOMCTBA pacTBOPOB. PacTBOpPHI
351eKTpouTOB. CUIIbHBIE U c1a0ble 31eKTpoauThl. KoHcTaHTa HoHM3anuu. Teopust CUIIBHBIX AJIEKTPOJIUTOB.
3akoH pazbasnenus OctBanbaa. Kaxymascs creneHb IMCCOUanys CUIbHOro 31eKkTpoauTa. MonHoe
IIPOU3BEICHNE BObl. BOIOPOAHBIM MOKa3aTens, MeToabl onpenencHus pH. KuciorHo-ocHOBHOe paBHOBecHE.
Kitaccnueckas teopust KMCIIOT U OCHOBaHMM. [IpencraBienns 0 COBpeMEHHBIX TEOPUAX KUCIOT U OCHOBAHUM.
IM'maponus coneit. TpyaHopacTBOpUMBIE IEKTPOIUTHL. [ [pon3BeneHne pacTBOPUMOCTH.

Tema 1. PacTBopbl. Crioco0bl BbIpaskeHusi KOHIeHTpanuii. KossimratuBHbie cBoiicTBa pacTBOPOB.



PactBopsbl 271ekTpoinToB. KoHCTaHTa M cTenenb quccounannu.llpousBenenue pacrsopumoct. MonHoe
npousBeaeHue BoAbl. Bonopoanbiii mokasareisb. I'uaposaus.

B pa3zgene naroTcst MOHATHS pacTBOPA, JIEKTPOJIUTA, HEAIEKTPOJINTA, HOHK3aUU. PaccMaTpuBaroTCst BUIbI
PacTBOPOB, CIIOCOOBI BBIPAKEHHS KOHLIEHTpAIMU, 00111e cBoiicTBa pacTBOpoB. [IpuBoauTcs knaccuduxams
3JEKTPOJIUTOB. PaccMaTpuBarOTCs peakuy B pacTBOPAX JIEKTPOJIUTOB, CBA3b KOHCTAHTHI U CTEIEHU
HOHU3AIUH, BIMAHUC HAa HUX KOHICHTPAIIUN U TCMIICPATYPhI. yIICHSIeTCSI BHUMAaHHE CBOMCTBaAM
MaJIOpaCTBOPUMBIX BEHICCTB, PECAKIIMU CPCAbl paCTBOPOB. HpI/IBOILSITCSI IMPUMCPEI paCd€TOB C UCIIOJIB30BAHUCM
Pa3IMYHBIX KOJMYECTBEHHBIX XapaKTEPUCTUK pacTBOPOB. PaccMaTpuBaroTCs TEOPUU KUCIOT U OCHOBAHUM.

Tema 2. Oxucianrte/bHO-BOCCTaHOBUTENbHBbIE peakuun (OBP). Crenenb okucjieHus .
Kuaacenpuxanus OBP. [lesenue yuactTiukoB OBP Ha pyHKIMOHANBbHBIE TPYNIIbI. 3aBHCHUMOCTD X012
OBP ot pa3iu4HbIX (paKTOPOB.

Omnpenenstorcst ocHoBHBIE MOHATHA: OBP, okucnuTens, BOCCTAaHOBUTEINb, CTETICHb OKUCIICHHS, BAJICHTHOCTb,
aNeKTpooTpHuIaTebHOMTh. Kinaccupunupytrores OB peakiuu, TpuBOIATCS MPUMEPHI pa3IMUHbBIX PEaKITHil.
PaccmatpuBarotcs yuactHuku OBP 1 ux ¢yHKIMH B 3aBUCMMOCTH OT CTENIEHH OKUCIICHUS, KOHIIEHTPAIUU 1
peakuuu cpenbl. [IpuBoasATCs NpuMepsl UCIIOIB30BAHKS METO1a HOHHO-2JICKTPOHHBIX YPABHEHUM.
PaCCManI/IBaIOTCH SJICKTPOXUMHNYCCKUEC MMPOUECCChI U ONIPCACTIAIOTCA UCIIOJIb3YCMBIC ITIOHATHUSA. HpI/IBOI[HTCSI
MPUMEPBI PACYETOB C UCIOJIb30BaHUEM 3aKkoHa Dapanes u ypaBHeHnus Hepucra. [IpuBoastes pacuerst 91C
raJlbBAaHUYECKOT0 3JIEMEHTa U KOHCTaHTHI paBHOBecusi OBP.

CTtpoeHue BemecTBa.
B pa3znene paccMaTpuBaroTCs mpupoa XUMUYECKOM CBSI3H, MMPU3HAKK €€ 00pa30BaHusl, XapaKTEPUCTUKH U
BUIbI XI/IMI/I‘-IGCKOI\/JI CBs3U. yIICJISIGTCSI BHUMAHHC TeOpI/ISIM n METOodaM, O6’I)SICHSIIOIIII/IM XI/IMI/I‘IGCKYIO CBA3b U Cé
XapaKTEepUCTUKHU.

Tema 1. Xumnueckas cBsizb. [loHsiTHE 0 MPpUpOAEe XUMHYECKOH CBSA3H. XapaKTePUCTHKH
XHMHUYECKOH CBA3M: JHEPIUs, JJINHA, OJAPHOCTh. OCHOBHBbIC M0JIOKEHUSI M HEJOCTATKH MeToAa
BajieHTHBIX cBs3eil (BC). OcHOBHBIE MOHSTHUA 0 MeTO/Ae MOJIeKYJISIPHBIX opouTaJeii (MO).

B pasnene paccmaTtpuBaroTcs Npupoia XMMHUYECKOM CBSA3H, MPU3HAKK €€ 00pa30BaHusl, XapaKTEPUCTUKU U
BHJIBI XUMHYECKOW CBSI3H. Y IETISETCS BHUMAHUE TCOPUSIM U METOaM, OOBSICHSIOINM XUMHUECKYIO CBSI3b U €€
XapaKTEPUCTHUKHU.

Tema 2. KoopauHaunonHblie (KOMILUIEKCHbIE) coequHeHUs1. OCHOBHBbIE MPeACTABJIEHUS O
KOOPAMHAIIMOHHBIX coelMHeHusX (onpeaesenue Bepuepa), [loHsiTue HEeHTPAJbHBIN ATOM, JIUTAH],
KoopAuHanMOHHOe uyncao. Knaccupukanmusi KOOpAMHAUOHHBIX COeTUHEHMH.

B pa3znene uzyyaroTcs coeqMHEHHS BBICIIErO MOPsAJIKAa Ha OCHOBaHUU Teopuu BepHepa, paccmaTpuBaeTcs
o0pa3oBaHKe KOOPIAUHAIIMOHHBIX COEAMHEHUHN, UX HOMEHKIIATYypa, CTPYKTYypa (BHYTPEHHSIS U BHELTHSS cephl),
COCTaBHBIE YacTH (LIEHTPaJIbHBIA aTOM, JIUTAHbI), IPUBOAATCS UX XapaKTEPUCTUKU. PaccMaTpuBarOTCs BUIbI
KJIaccu(UKaUM KOOPIUHAIIMOHHBIX COCTUHEHUH (110 MPUHAUICKHOCTH K KJIACCaM COSIMHEHUH, 10 MPUPOJIe
JIUTaH/IOB, 110 BHYTPEHHEH CTPYKTYPE, IO 3apsly KOMIUIEKCHOTO HOHA). [IpuBOASTCS KOJTMYECTBEHHBIC
XapaKTePUCTUKHU YCTOMYUBOCTH KOOPIAUHAIIMOHHBIX COEAMHEHUN U ()aKTOPBI, BIUSAIONINE HA UX YCTONYUBOCTD.
PaccmarpuBaeTcst BuAbl H30MepUU KOOPAUHAIMOHHBIX COCAMHEHUH.

XuMHYeCKas TEPMOAMHAMHUKA. XUMHYECKasi KHHETUKA U PaBHOBecHe
Knaccudukanus peakiuii B XUMHUYECKON KUHETHKE. | OMOTeHHBIE U reTeporeHHbie peakinu. CKopocTh
XUMHUYECKON peaKkuu, €€ 3aBUCUMOCTb OT IIPUPOJIbl U KOHUEHTPALIMKU PEAreHTOB, TeMnepatypsbl. [lopsanok u
MOJIEKYJISIPHOCTB peakiuu. KoHCTaHTa CKOPOCTH peakiuu U €€ 3aBUCUMOCTh OT TemmepaTypsl. [IpaBuio
Bant-T'odda. YpaBHenue Appenunyca. DHeprus aktuBauu. [loHsTue 00 aKTUBUPOBAHHOM KOMILIEKCE B
TEOpUHU aOCOITIOTHBIX CKOPOCTEH peakiuu. MexaHu3M U KHHETHKA PEaKI[Ui B TOMOTEHHBIX M T€TEPOTCHHBIX



cucremax. OOpaTUMOCTh XUMHUYECKOM peakiuu. Y cloBusi xumuueckoro paBHoBecus. [Ipunnun Jle-1llaremnne.
KoHcTaHTa XUMUYECKOTO paBHOBECHSI KaK Mepa TTyOUHBI TpoTeKaHus mnpoueccoB.llenmabie n poroxumudeckue
peakuu. ' OMOTeHHBIN U TeTepOreHHbIN KaTanu3, (hepMEeHTAaTUBHBIN KaTtanu3. IHUIMUpOBaHUE peaKIuii.
DHepreTrkKa U HampaBJI€HUE XUMUYECKUX MpoiieccoB. OCHOBBI XUMHYECKON TEPMOJIUHAMUKH. 3aAaquu
XUMHUYECKON TepMOJIMHAMUKU. [oHATHSA: cucTema, mapaMeTpbl COCTOSHHS, TEPMOAMHAMUYECKOE PABHOBECHE,
oOpaTumble 1 HeoOpaTUMbIe nporecchl. [1epBrlil 3aK0H TepMOIUHAMUKY. BHYTpeHHSs SHEprus 1 e€ H3MEHEHUS
P XUMUYECKHUX U (Pa30BbIX IpeBpameHnsx. Temiora u padoTa pa3nuyHoro poja. DHranbnus. CTanmapTHoe
COCTOSIHME U CTaHJIAPTHBIC TEIJIOTHl XUMUYECKUX peakuuid. TepMOXUMHUECKHE pacUEThl, OCHOBAaHHBIE HA
3akoHe ['ecca. DHeprus XUMUYECKOM CBA3U. BTOpOI 3aKOH TEpMOAMHAMUKH. DHTPOIHS. 3aBUCUMOCTb
SHTpONHH OT TemrepaTypsl. CTanmapTHas s3uTponus DHeprun [ m60ca u ['enbmromnsiia. Kpurepun
CaMOMPOU3BOJIBHOTO MPOTEKAHUSI TIPOILIECCOB B U30JMPOBAHHBIX U OTKPHITHIX CUCTEMAX.

Tema 1. TepmoguHaMuka. JHepreTuKa U HaNpaBJeHUe XUMUYECKHUX MPoIeccOB. XUMHUYeCKas
TepmoauHaMuka. IlepBrblii 3akoH TepMoanHaMuki. BHyTpenHsist s3Heprus. Tensiora u padora.
JHTaAbNUsA. 3aK0H ['ecca. JHeprusi XuMn4YecKoi cBsi3u. Bropoii 3aKkoH TepMOANHAMMKH.

JlatoTcs onpeiesieHrst OCHOBHBIX MOHATUM: BHYTPEHHSISI SHEPT S, SHTAIBIHS, SHTPOIUS,
M300apHO-U30TEPMUUYECKHUIN U M30XOPHO-U30TEPMUUECKHI MOTeHIMaNbl. PaccmarpuBaroTes
TepMOJANHAMUYECKUE 3aKOHBL. [IpUBOAATCS MpUMEPBI PaCUE€TOB Pa3INYHBIX TEPMOJIUHAMUYECKUX
XapaKTEPUCTUK U ONPEIEIICHUs HAMPABIECHUS MPOLECCA M0 3TUM XapaKTEPUCTHUKAM.

Tema 2. KuneTuka u MexaHu3M XumMu4yeckux peakumnid. Kinaccuduxkanus peakuuii B XuMU4eCcKoi
KnHeTHKe. 'oMoreHHble 1 rereporeHHblie peakunu. CKOpocTh peakiuu, €€ 3aBUCUMOCTb 0T MPUPOAbI,
KOHI[EHTPAIlMU YYaCTHUKOB, TeMnepaTypbl. PaBHoBecue.

PaccmarpuBaroTcsi OCHOBHBIE TOHATHS M 3aKOHBI XUMHUYECKON KUHETUKU. [[pUBOANTCS NeIeHHE peakuuii Ha
napajiebHbIe, TOCIEeA0BaTEIbHbIE, CONMPSKEHHbBIC U IIETHBIC. Y ACNISIETCS BHUMAHUE BIUSIHUIO HA CKOPOCTh
peaKIK ¥ CMEIICHUE PaBHOBECHS MPOLECcCa KOHLUEHTPAMU YYaCTHUKOB, IaBJICHUS U TEMIIEPATYPHI.
PaccmarpuBaeTcst Teopusi akTUBHOTO KOMILJIEKCA, OOBSICHSETCS] TOHSATHE YHEPTUN aKTUBAIIUU U SBJICHHUE
KaTajauza.



6. MeToanueckue YKa3aHus AJ151 00yYaIOUIMXCH M0 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 JUCIUIJINHE

[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 u ynpakHeHus 1Mo oO1iei XuMUU:yae0HOe TTOCOOHue T HEXUMUYECKHUX
cnenuanbHocTel By30B/H. JI. 'muaka ; pen.: B. A. PabunoBuu, X. M. Py6una.-Mocksa:MHaTerpan-npecc,2004,
ISBN 5-89602-015-5.-240.

4. I'muuka H. JI. O6mas xumus : yue6Huk / nof. pen. B.A. Ilonosa, A.B. babkoBa. — 18-e u3z., nepepab. u
nomn. — M. : U3narensctBo FOpaiit ; U1 FOpaiit, 2011. — 886 c. — Cepusi: OcHoBbsl Hayk. — ISBN 978-5-
99161221-0. — Tekcr : 27€KTPOHHBIHN // DneKTpoHHO-0ubInoTeyHas cucrema bubanoTex : [caift].
https://bibliotech.psu.ru/Reader/Book/8264

5. lpo3nos, A. A. Heopranuueckas xumus : yaeOHoe mocodue / A. A. JIpo3noB. — 2-e u3a. — Capatos :
Hayunas kuaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — TekcT : 21eKTPOHHBIH // DIEKTPOHHO-
6ubimoreunas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/81031.html



9. Ilepeuennb pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIHUILINHBI

[Ipu ocBOEHMYU AUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTh VIHTEpHET HE MPeyCMOTPEHO.

10. IlepeuyeHb MHGOPMANMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCUUILJINHE

OO6pa3zoBaTeNbHBIN MPOIIeCcC MO qUcIUITHHE O01Ias XuMHs TIPeIoaaraeT UCIoIb30BaHNE CIEAYIOIIETO
MIPOrpaMMHOTO o0ecTieueHrst 1 UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:
- MPe3CHTAIIMOHHBIC MaTEePUATBI (CJIAMIBI TIO TEMaM JIEKIIMOHHBIX W MPAKTHYECKUX 3aHATHH);
- IoCcTyn B pexume on-line B DnekTpoHHyt0 0ubnunoreunyio cucremy (ObC)
- TOCTYT B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIHHON CPEly YHUBEPCHUTETA.

[Tpu ocBOeHMM MaTepHasa v BHITIOTHEHUS 3aJaHH M0 TUCIUTUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MenieHHbIX B JInunbix kabuHerax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEACHUH 3aHITHI B PEXKUME OHJIAWH MOTYT
UCTIOJIb30BAThCS:

cucrteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepkuBaeT BO3MOKHOCTh UCTIOJIb30BaHUS
TEKCTOBBIX MaTePUAJIOB U TIPE3CHTAINMN, Ay TUO- U BUJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPSICMbIC 3a/TaHHUS,
3aJJaHus JJ1 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPOLECCa M0 AUCHHILIHMHE

1) JleximonHusble 3aHsaTHs. i mpoBeeHUs JIEKIIMOHHBIX 3aHATHI: ayJUTOPHS, OCHAILIEHHAs TIPEe3eHTAllMOHHON
TEXHUKOU (ITPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00CCTICUCHHEM.
2) Jlabopartopusle 3aHsTH. [{7151 TpoBeneHHsI 1Ta00paTOPHBIX 3aHATHIA: TA0OpaTOpHsi OOIICH M HEOPTaHMYECKOM
XUMHH, OCHAILIEHHAs CIIelUaIn3upOBaHHbIM 00opynoBanueM. CoctaB o0opynoBaHus omnpenesneH B [lacnopre
mabopaTopuH.
3) 3aHATHA CEMUHAPCKOI0 TUIA (CEMUHApBI, IPaKTUYeCKUe 3aHATH). I 3aHATUI CEMUHAPCKOI0 THUIA:
ayJUTOpUsl, OCHAIIICHHAS] IPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK) €
COOTBETCTBYIOIIUM ITPOTPAMMHBIM 00€CTIeYeHUEeM, MEJIOBOM (1) HITH MapKEPHOU JOCKOM.
4) CamocrosrenbHas padota. [yl caMOCTOSATENTLHON pabOThI: ayAUTOPUS ISl CAMOCTOSTEIbHOM padoThI,
OCHAIIICHHAsI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKITIOYCHUS K ceTh «MIHTepHeT», 00ecTieueHHbIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpelly YHUBEpCUTEeTa, moMerieHuss Hayunoit
oubnuorexu [ICTHNY.
5) Tekyuuii KOHTPOJb. JIJIT TEKYIIEro KOHTPOJIS: Ay TUTOPHS, OCHAIIICHHAs TPE3EHTAlMOHHON TEXHUKOM
(TpoeKTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHHEM, MEJTOBOH (1) WITH
MAapKEPHOM JOCKOM.
6) I'pynmoBble (MHAUBUAYaIbHBIC) KOHCYIbTAIIMU. J[J1s TPpyIIIOBBIX (MHIWBUIYTHHBIX) KOHCYJIbTAIIHN:
ayJIUTOpHSl, OCHAIIIEHHAs TPE3CHTALIMOHHONW TEXHUKOU (IIPOEKTOP, 3KpaH, KOMIbIOTEP/HOYTOYK) €
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIedYeHHEM, MEIOBOH (1) MJIK MapKEPHOH TOCKOM.

[Tomemenust nayanoi 6ubmuorexku [ITHUY mist oGecniedenust caMoCTOSITEIbHON PabOoThI 00yUYarOIIMXCS:

1. Hayuno-0ubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalnbHbIMU KOMIIBIOTEPA C
JOCTYIOM K JIOKQJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

2. YuTanpHbIN 3aJ1 TYMaHUTApHOM JUTEpaTyphl, KOpM. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU



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 ATTECTAIIMH 10 TUCHUTIIHHE
OO01masg xumus

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE ISl GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHUBAHUS

OIIK.1

B.ﬂaz(eeT 0a230BLIMH 3HAHUSIMH O COBpeMeHHOﬁ HaquOﬁ KapTuHEC MHUpPa HaA OCHOBE HO.]'IO)KCHHﬁ,
3aKOHOB 1 ME€TOJJ0B MATEMATUHYICCKHUX U €CTECCTBCHHBIX HAYK

Nmeet npeacraBieHue o
Hay4YHOU KapTHHE MHpa
Ha OCHOBE IIOJI0KCHUM,
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 IInanupyemsie pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0yueHust o0y4eHust
OIIK.1.1 3HATD: OcHOBHBIC 3aKOHBI HeynosiierBopureJ

OTtcyTcTBUE 3HAHUH B 00JIaCTH €CTECTBEHHBIX
HayK B paMkax Kypca "OOmas xumus"
(ae3nanne GopMyIMPOBKH MEPUOTUIECKOTO
3aKOHA, OTCYTCTBHE HABBIKOB HCIIOIb30BAHUS
MePUOANYECKON CUCTEMBI, OTCYTCTBUE 0a30BbIX
3HAHUHM TEOPUU XUMHUYECKOU CBSI3H U
IIPEJICTAaBICHUN O METO/1AaX, OOBSICHSAIOINX €€
BU/IbI U CBOMCTBA, OTCYTCTBUE HABBIKOB
BJIa/ICHHS HOMEHKJIATypOi HEOPraHUYEeCKUX
COEMHEHU, He3HaHNE KIacCU(UKAITIH
HEOpPraHUYECKUX COEAMHEHUN; OTCYTCTBUE
HaBBIKOB: UCIIOJIb30BAaHUs YUeOHOM JTUTepaTyphbl
Y MH()OPMAITMOHHBIX PECYPCOB JUISI TOUCKA
He00X0uMOM HH(OPMALIUU; COCTABICHUS
YpaBHEHUN XUMHUYECKUX PEaKLui u
IIPOM3BOJICTBA 10 HUM PaCUYeTOB; IPOBEACHUS
71a60pPaTOPHOTO IKCIEPUMEHTA U
MHTEPIIPETALIMU €70 PE3YJIbTATOB).
YnoBiaerBopuTebH
3HaHue B 00J1aCTH €CTECTBEHHBIX HAyK B
pamkax kypca "Oobmas xumus" (3HaHue
(bOopMyIHPOBKHU NEPUOIUYECKOTO 3aKOHA,
HaJIMYMe HaBBIKOB HCIIOJIb30BAHUS
MEePUOANYECKON CUCTEMBI, HalHune 0a30BbIX
3HAHUM TEOPUU XMMHUYECKOU CBS3H U
IIPEJICTAaBICHUNA O METO/1AaX, OOBSICHSIOINX €€
BU/IbI U CBOMCTBA, HAJIMYUE OCHOBHBIX HABBIKOB
BJIa/ICHHS HOMEHKJIATypON HEOPTraHUYECKUX
COeMHEHUH, 3HaHUe Kiaccu(pukanum
HEOPraHUYECKNUX COEAVNHEHNI; HATUune
HABBIKOB: MCIOJIb30BaHUS Y4EOHOM TUTEPATypPhI
1 MHGOPMAITMOHHBIX PECYPCOB IS MOMCKA
HE0OXO0AMMOM MH(POPMAIINH; COCTABIICHUS
YpPaBHEHUN XUMHUYECKUX PEAKIUN U
MIPOM3BOJICTBA M0 HUM PAaCUYETOB; TPOBEICHUS




Komnerenuust IInanupyemble pe3yJbTaThl Kpurepun oueHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust 00y4eHust
YnoBj1€TBOPUTEIbH

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.

OTtiamn4yHo
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 oueHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust 00y4eHust
OT1iu4HO
MIPOU3BOJICTBA MO HUM PACUETOB; IPOBEACHUS
1ab0pPaTOPHOTO IKCIEPUMEHTA, MHTEPIPETAIIUN
€ro pe3yibTaToB, GOPMYIUPOBKH BHIBOJOB.
OIIK.3

Cnocoden MPOBOAUTDL AHAJIU3 JJUTEPATYPHBIX TAHHBIX 110 TEME HAYYHOI'0 UCCJICI0OBAaHUS,
INIAHUPOBATDb U ITPOBOJIMUTH € COﬁJ’lIO).ICHI/leM HOPM T€XHHKH 0e30macHOCTH IKCIIEPUMCEHTAJbHbLIC
HCCICA0BAaHUS, IPUMECHATH PACYCTHO-TCOPETHYCCKUE METOABI IJIsI U3YICHUH CBOMCTB BellleCTB U
MpouecCcoB ¢ X y4aCTHEM C HCIIOJIb30BAHHUEM COBpeMeHHOﬁ BBIYHMCJINTEIbHON TEXHUKH

Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun ouneHuBanus pe3yibTaToB
(MHAUKATOP) o0yueHust o0y4eHust
OIIK.3.1 3HATD: npaBuiia TEXHUKH HeynosierBopureJ
PaGoraer c 0€30MMacCHOCTH U MEPbI OTcyTCcTBUE MPAKTUYECKUX HABBIKOB PAOOTHI C
XUMHYECKUMHU IPEJIOCTOPOIKHOCTH IPH PabOTe B | XUMUYECKUMHU BEIIECTBAMU C COOIIOIEHHEM

BEIECTBAMU C
coOJTI0/IeHHEM HOPM
TEXHUKHU 0€30I1aCHOCTH

XUMHYECKOH J1abopaTopuH,
CBOMCTBA PEaKTUBOB U MEPHI
0e30MacHO 3KCITyaTauuu
npubOpoB;

YMETD: nons3oBarbcs
XUMHUYECKHM 000py/I0BaHUEM;
IIPOrHO3MPOBATh IOBEJCHUE
BEIIIECTB MPU XUMHUECKUX
PEAKIUAX C yyacTUeM
HEOPraHMYECKUX COECUHEHUN
pa3HbIX KJIACCOB; IPOBOJUTH
9KCHEPUMEHT C COOIIOICHUEM
Mep NPeAOCTOPOKHOCTH U MPaBUII
TEXHUKU 0€30I1aCHOCTH;
BJIAZJIETD: naBblKamu
0e301macHol paboTHI B

XUMHUYECKOH J1abopaTopuu.

HOPM TEXHUKH 0€30MacHOCTH.
YnoBi1€TBOPUTEIbH
Hanuumne orpaHM4eHHBIX HABBIKOB
MPAKTUYECKON pabOThI C XUMUYECKHUMHU
BEIIIECTBAMH C COOTFOICHUEM HOPM TEXHUKH
0€30IaCHOCTH.
Xopomuo
Hanuune yBepeHHbIX HABBIKOB IIPAKTUYECKOMN
paboOTHI C XUMHYECKUMU BEIIECTBAMH C
coOJTI0/IEHHEeM HOPM TEXHHUKHU 0€30TIaCHOCTH.
OT1anyHoO
CB00OOHOE BNIa/IeHHE HABBIKAMH MPAKTUYECKOM
pabOThI C XUMHYECKHUMU BEIIECTBAMH C
coOJTI0ICHHEM HOPM TEXHHUKHU O€30TIaCHOCTH.

IIK.3

Buageer 0CHOBHBIMH XHUMH4YCCKHUMH, (l)l/ISI/I‘leCKPIMI/I H TEXHUYCCKHUMH AaCNIEKTAMH XUHMHYE€CKOI'0
INPOMBIIIJICHHOI'0 MPOU3BOACTBA ¢ Y4€TOM METO10B 0€e30IacHOro oﬁpamemm ¢ XUMHYCCKHMH

MaTepHuaJaMu
Komnerenuus IInanupyemsle pe3yJibTaThbl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0yueHust o0y4eHust
IIK.3.1 3HATD ocHOBHBIE OITacHbIE HeynoBiierBopureJ

Bnaneer MmeTogamu
0e301acHOro oopamieHus
C XUMHUYCCKUMU
MaTepHalaMH C y4eTOM

(bakTOphI, BOSHUKAIOIINE TTPU
paboTte ¢ XUMHUYECKUMHU
MaTepualamu;

YMETD ucnosib30Bath npaBuia u

He 3HaeT ocHOBHEIE OmacHbIe (PaKTOPHI,
BO3HUKAIOIINE TIPU pab0OTe ¢ XUMUIECCKUMHU
MaTepHallaMH; He YMEET UCIOIh30BaTh PaBUIIa
Y HOPMBI TEXHUKH O€30ITaCHOCTH MpHU padboTe ¢




Komnerenuust IInanupyemble pe3yJbTaThl Kpurepun oueHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust 00y4eHust
ux (pu3nvecKux u HOPMBI TEXHUKHU 0€30MacHOCTH HeynosiierBopuren

XHUMHYECKHUX CBOMCTB

npu paboTe ¢ XMMUYECKUMHU
MaTepHaIaMu;

BJIAJIETH nHaBbIKOM
0e30MmacHOro o0paleHus ¢
XUMHAYECKIMHU MaTepHaJIaMH.

XUMHYECKUMHU MaTepUaIaMy U HE BIIaJICET
HaBBIKOM 0e30mMacHOro oOpalieHus ¢
XUMHYECKUMHU MaTepUaIaMH.
YaoBaerBopuTeabH

3HaeT OCHOBHBIE OIacHBIE (PAKTOPHI,
BO3HHUKAOIINE TP paboTe ¢ XUMHUYECKHUMHU
MaTepuagaMu; He yMeeT UCIOJIb30BaTh MPaBHiia
Y HOPMBI TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢
XHUMHAYECKHMHU MaTepHajaMH U HE BiaJieeT
HaBBIKOM 0€301acHOro 00paIeHus ¢
XUMHAYECKHMHU MaTepHaIaMH.

Xopomuo
3HaeT OCHOBHBIC OIacHbIE PaKTOPHI,
BO3HUKAIOIINE TIPU pab0OTe C XUMUYECCKUMHU
MaTepHallaMH; YMEET HCIIOJIb30BaTh MTPaBHiIa U
HOPMBI TEXHUKH 0€30MTaCHOCTH TIpH padboTe ¢
XUMHYCCKHUMH MaTepHajaMH, HO HE BIIaJCET
HaBBIKOM 0€301acHOTO 00paIeHus ¢
XUMHYECKUMH MaTepHUaIaMH.

OT1iu4HO
3HaeT OCHOBHBIC OIacHbIE (PaKTOPHI,
BO3HUKAIOIINE TIPU paboTe ¢ XUMUIECKUMHU
MaTepHallaMH; YMEET HCIIOJIb30BaTh MTPaBHiIa U
HOPMBI TEXHUKH 0€3011acCHOCTH IpH padoTe ¢
XUMHYECKUMH MaTepHUaaMy; BJIaJIeeT HABBIKOM
0€301MacHOT0 OOpaIeHHS ¢ XUMHUYECKUMHU
MaTepHaaMH.

IIK.1

Cnoco0eH BbIOMpPATh U HCIOJIB30BATH TEXHUYECKHE CPEeICTBA M METOAbI MCIIBITAHUM IS
pellleHus] HAYYHO-UCCJIeI0BATEeIbLCKUX 32124 B MPO(eCCHOHAIBbHOM 00/1aCTH, MOCTABJIEHHBIX
CIEeNrAJNCTOM 00Jiee BLICOKOH KBAJIU(DUKALMHA

Komnerenuus IlnanupyemMsble pe3y/ibTaThl Kpurtepun onennBanus pe3yJibTaToB
(uHaMKaTop) o0yuyeHust o0y4eHus
IK.1.1 3HATDB: meTo/sI oncKa, HeynosierBopure

[TpoBoauT paboTh! 1O
MIOMCKY, 00paboTKe U
aHaJIN3y HAy4YHO-
TEXHUYECKON
uHpOpManuu B
npodeccuoHaNbHOM
00J1aCTH, TUTAHUPYET
OTJEJIbHBIE CTAIUU
UCCIIEI0BaHUS IIPU

00paboTKY M aHANIN3a HAYYHO-
TEXHUYECKOH nH(pOopMaIuu B
npoeccCuoHanbHOM 00IaCTH.
YMETb: mianupoBats
OTJIEebHBIE CTAIUU UCCIIEIOBAHUS
MPU HAJTWYUHU OOMIETO IMIaHa
HUP, nonw3oBaTbest yaeOHOM,
HAYYHO-TEXHUYECKOI
JuTEepaTypoi, cetbto MHTEpHETA

OTcyTCcTBHE CITOCOOHOCTH MPOBOAUTH PAOOTHI
10 TIOUCKY, 00pa0OTKe M aHAIM3y HAYYHO-
TEXHUYECKON HHPOpMAaINH B
poeCCHOHAIBHON 00J1aCTH, TUTAHUPOBATH
OTACIIBHBIC CTAAUN UCCIICAOBAHUA MTPHU HAJTNINN
obmiero mmana HAUP.

Ya0BJI€TBOPUTENBH
Hannune HadabLHBIX HABBEIKOB IMPOBOACHUA
paboTHI IO MTOUCKY, 00pabOTKE U aHATTU3Y




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0y4eHust

Kpurepun oueHuBanus pe3yibTaToB
00y4eHust

HaJIn4nun 06mero IIJ1aHa

HHP

JUTst TIpo(heCCHOHATBLHOM
NEATEITLHOCTH.

BJIAJIETD: nHaBeIikamMu MOMCKa,
00paboTKHu M aHAJIM3a HAYYHO-
TEXHUYECKON UHPOpMaIHH,
TJIAHUPOBAHMS OTJEITBHBIX
CTaJIMid UCCIIeIOBAHUS MPU
Hajmuuuu oomiero iana HUP.

YnoBj1€TBOPUTEIbH
HAyYHO-TEXHHUECKON HH(OpMAIIIH B
npodeccuOHaIBHON 00J1aCTH, TNIAHUPOBAHUS
OTJIENbHBIE CTAIUU UCCIEAOBAHUS IPH HATMUUU
oOmero mraga HUP.

Xopomuo
Hannune ciocoGHOCTH TPOBOANUTH pabOTHI 11O
MIOUCKY, 00pabOTKe U aHAIU3y Hay4YHO-
TEXHUUYECKON HH(OpMAIINH B
npodeccnoHanbHOM 006J1aCTH, MITAHUPOBAHUS
OTJIENbHBIE CTAIUU UCCIEAOBAHUS TPU HATMUUU
oOmero mraga HUP.

Otian4Ho
CriocoGHOCTh TPOBOAUTH PAbOTHI MO MOUCKY,
00paboTKe M aHaJIN3y HayYHO-TEXHUYECKON
nH(popmaIu B mpoecCuoHAIBHON 00J1aCTH,
TUTAHUPOBAHUS OTAENbHBIE CTAAUU
UCCIJIEIOBaHMs PU HAJIMYUK OOILEero IuiaHa
HWP na BeicOKOM npodecCOoHaIbHOM YPOBHE.




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

Buja meponpusiTus IPOMeKYTOYHOM aTTeCTANMH : DK3aMEH

Cnoco06 npoBeeHnst MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLieHKa M0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPELNISIeTCS Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYarOIMIMMCS Ha KOHTPOJIbHBIX
MEPOTNPHUITUSIX, TPOBOJIMMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajbHOe KoJIn4uecTBo 0amios : 100

KonBepranusi 60a/U10B B 0TMETKH

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 1o 80

«YyJOBJIETBOPUTEJbHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 45 Oaiia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(mHAUKaTOP) TeKYIero KOHTPoJIs pe3yJbTaToB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
ITOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Tewma 3. [lepuoauueckas
cucrema. llepuognuecknii
3akoH. McTopus co3nanus.
CrpykTypa (mepuomsl,
rpynmnsl). Cexiumn
3JIEMEHTOB. 3aBUCUMOCTh
CBOMCTB 3JICMEHTOB OT
IIOJIOKECHUS B
[lepuonuueckon cucreme.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

3Hath: [lepuonnueckuii 3aKoH, CTPYKTYpy
[Tepuoanyueckoil CUCTEMBI, 3aBUCUMOCTh
XHUMHWYECKHUX CBOMCTB JIEMEHTOB
(BaJICHTHOCTHU, CTENIEHU OKUCIICHUS,
KHCIIOTHOCTH, aM()OTEPHOCTH,
OCHOBHOCTH) OT TOJIOKEHHUS B
[Iepuoanueckoit cucreme; Y METh: 110

MOJIOKEHUIO B IEPUOJUYECKON CUCTEME U
ATOMHOMY HOMCPY BOCIIPOU3BOJUTH
ANEKTPOHHYIO KOH(UTYpAIHIO aTOMOB
AJIEMEHTOB, ONPENENSTh THII
ruOpuanzanuu 1 GopmMy MOJIEKYIIHI B
MPOCTPAHCTBE MO 3JIEKTPOHHOMN
KOH(UTYpaIlK LIEHTPAJILHOTO aToMa B
MOJIEKYJIE, ONIPENETATh
KHCJIOTHO-OCHOBHBIE CBOMCTBA 110
nosioxkeHuro B lleproauyeckon cucreme ¢
YYETOM CTEIIEHU OKUCJICHUS 3JIEMEHTA B
MOJIEKYJIE OKCU/IA U THJIPOKCHIA;
ONpeIesATh AaTOMHBIE U MOJIEKYJISIPHBIE
Maccsl 1o [lepuoanueckoit cucreme,
MIPOBOJIUTH PACUYETHI IO YPABHEHUSIM
peaKLII/Iﬁ C UCIIOJB30BaHUECM aTOMHBIX U
MOJIEKYJISIPHBIX MACC, BECTH PacyeThl 110
YpaBHEHUAM
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX
peakuuii. Bnasers: 1abopatopHbIMU

METOJIaMH OIIPEAETIEHUS MOJIEKYJIIPHBIX
Macc ra3os (10 Macce U 3aHUMaeMOMY
00bEMY IIPHU OTIPEICIEHHBIX YCIOBUSIX),
aTOMHBIX Macc METaJuIOB (10 yIeIbHON
TEIIIOEMKOCTH ), KUCJIOTHO-OCHOBHBIX
CBOMCTB rMIPOKCHU/IOB O XapaKTEPHBIM
peakuusaM.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
ITOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Tema 2. OKUCHAUTENBHO -
BOCCTAHOBUTEIIbHBIC
peakuuu (OBP). Crenenp
okucnenus. Knaccupukarms
OBP. /lenenue yuyacTHUKOB
OBP Ha ¢yHKIIMOHATIBHBIC
rpynnbl. 3aBUCUMOCTD X0J1a
OBP ot paznuyHbIx
(hakTOpOB.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaTh: OCHOBHBIE MOHATHS U ONPEACICHUS
(cTemnieHb OKUCIICHUS, BaJICHTHOCTb,
3IEKTPOOTPULATENIBHOCTD, OKHCIIUTED,
BOCCTaHOBUTEb,
OKHUCJIUTENbHO-BOCCTAHOBUTEIbHAS
peakius); KjaacCu(pUKaIUIo
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (OBP), cBoiicTBa coennHeHM
npu OBP, BnusiHue KOHUEHTpaIuu 1
cpenbl Ha xog OBP.YMeTh: cocTaBisiTh

ypaBuenus OBP ¢ ucnons3oBanuem
METOJIOB JIEKTPOHHOT0 OanaHca u
HMOHHO-3JIEKTPOHHBIX YPaBHEHUHN U
MIPOU3BOIUTH IO HUM PAaCUeThl,
PacCUUTBIBATh JIEKTPOAHBIC MOTECHIIUAIBI C
UCIOJIb30BaHNEM ypaBHeHueM HepHcra,
O/1C peakiuu U rajibBAHUYECKOTO
3JIeMEHTa, KOHCTaHTy paBHOBecusi OBP,
OMpeJIEIATh HAIlpaBJICHUE TPOTEKAHUS
peakuuu.Bnagers:ciocobamu npoBeAeHUS

OBP.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH

KapTHHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B

SaKOHOMepHOCTeﬁ C€CTCCTBCHHBIX

HayK
MK.1.1

[IpoBoauT pabOTHI MO MOUCKY,
00paloTKe 1 aHaJIN3y Hay4YHO-
TEXHUYECKON HHPOPMAIIH B
npodeccuoHaNbHOM 00JacTH,
IUTAHUPYET OT/IEIbHBIC CTaIUN
UCCIICTIOBAHMSI IPU HATMIHH
obmero minana HAP

IIK.3.1

Bnaneer merogamu 0e301acHOTO

oOpareHus: ¢ XUMUIECKUMU
MaTrepuagamMH ¢ Y4eTOM HX
(GUBUYECKUX U XUMUYECKHUX
CBOICTB

OIIK.3.1

PaboTaeT ¢ XMMHYECKUMHU
BEIIECTBAMH C COOIIOACHUEM
HOPM TEXHUKH 0€30I1aCHOCTHU

Tema 1. TepmoauHamuka.
DHepreTuka U HalpaBJieHUE
XUMUYECKUX MPOLIECCOB.
Xumuueckas
TepMoauHaMuka. [lepBbiit
3aKOH TEPMOJIMHAMUKH.
BuyTpeHnHss sHeprus.
Tennora u pabora.
OHnranenusd. 3akoH ['ecca.
DHeprusi XUMUYECKOM CBS3H.
Bropoii 3akon
TEPMOJANUHAMUKH.
ITncbMeHHOEe KOHTPOJIbHOE
MeponpusiTHe

3HaeT: onpeaeneHue v KiacCupUKaIuo
CUCTEM, MEPBBII 3aKOH TEPMOJUHAMUKH,
3akoH ['ecca, BTOpoil 3aKOH
TEPMOJIMHAMUKHU. Y MEET pacCUUTHIBAThH
SHEPIrUI0 XUMUYECKOU CBA3H, SHTAJIBIINIO,
SHTPOIUIO U CBOOOIHYIO YHEPTHUIO PEAKITUU
(15 3aKPBITBIX M OTKPBITBIX CUCTEM),
ONPEACIISITh HAIPABJICHUE MTPOLECCA, B
3aBHCHMOCTH OT BEJIUYHUHBLI CBOOOIHOM
sHepruu. Bnaneet metonamu
HCTOJIb30BAHUS TEPMOJUHAMUYECKUX
XapaKTEPUCTUK I ONPEICTICHUS
KOHCTaHT PAaBHOBECHSI XUMHUYECKHUX
MPOLECCOB.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYLIero KOHTPOJIs pe3yJabTaTOB 00y4YeHHs
OIIK.1.1 Tema 2. Kunetuka u 3HaeT: OCHOBHBIE MTOHATUS XUMUYECKOU
Hmeer npencrapiaeHue 0 HAyYHON | MeXaHM3M XMMHYECKHX KMHETUKH (CKOPOCTh PEAKIIMH, KOHCTaHTa
KapTHHEC MHUPa Ha OCHOBE peakuuii. Knaccuduxarms CKOPOCTH, aKTUBUPOBAHHBIN KOMILIEKC);
TIOJIOXKCHHI1, 3KOHOB peaknyii B XUMUYECKOU 3aKOH JIEUCTBYIOIIMX MacC, OCHOBHBIE
3aKOHOMEPHOCTEH ECTECTBEHHBIX | kyperuke. [ OMOrCHHBIC 1 TUIIBI peakiuii (mapauienbHbIe,
HayK reTePOrCHHBIC PEAKIIHH. IOCJICIOBATENbHBIC, COTPSKCHHBIE,
IK.1.1 CkopocTh peakuuu, eé L[EMHbBIE), CBSI3b CKOPOCTH PEAKLIUU C

[IpoBoauT pabOTHI MO MOUCKY,
00paloTKe 1 aHaJIN3y Hay4YHO-
TEXHUYECKOH nH(pOopMaIuu B
npodeccuoHaNbHOM 00JacTH,
IUTAHUPYET OT/IEIbHBIC CTaIUN

3aBUCHUMOCTh OT IPUPOJIbI, | TEMIIEPATYPOU U SHEPTrUel akTUBaLUU
KOHIIEHTPALlMU YYacTHUKOB, | (mpaBwio Baur-I'odda, ypaBHeHnE
temneparypsl. PaBHoBecue. | AppeHuyca), GakTopbl, BbI3bIBAIOIINE
3ammuiaemMoe KOHTPOJIbHOE CMEIEHUE PABHOBECHS! (IIPUHIIMII

MeponpusiTue Jle-lllaTenbe), OCHOBBI KaTanu3a. Y MeerT:
HCCIICAOBaHUS IIPHU HAJTMIUHA
BBIPaXKaTh U PACCUUTHIBATH CKOPOCTh
obiero mrana HAP p p p )
MK.3.1 KOHCTaHTY CKOPOCTH, KOHCTaHTY

paBHOBECHUA pEAKIIMHU, PABHOBCCHBIC
KOHICHTpAUH; UCII0JIb30BATh IIPABUJIO

Bnaneer merogamu 0e301acHOTO
oOpareHus: ¢ XUMUIECKUMU

MaTeprUallaMHy C YYETOM UX Banr-T'odpda (pacyer TeruioBoro
(HM3MYECKUX U XUMUYECKHX ko3 dumeHTa), ypaBHeHue AppeHuyca
CBOICTB (pacuet sHepruu aktuBanuu). Biageer
OIIK.3.1 METOAAMHU OIIPEICIICHUs] CKOPOCTH
Paboraer ¢ xumuueckuMH peakuuu B 3aBUCUMOCTH OT KOHILIEHTPALUH
BELIECTBAMU C COOJIOCHUEM U TEMIIEPATYPBHI.

HOPM TEXHUKH 0€30I1aCHOCTHU




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeer npeacrasiieHre 0 HAY4YHOU
KapTUHE MHpa Ha OCHOBE
II0JIO’KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

IIK.3.1

Brnazgeer meTonamu 6e30macHoro
oOpanieHus: ¢ XUMHUYECKUMU
MaTepuajgaMH ¢ y4eTOM UX
($U3NIECKUX U XUMUYECKUX
CBOMCTB

OIIK.3.1

PaboTaer ¢ XUMHUYECKUMHU
BEIIECTBAMH C COOJIIOICHEM
HOPM TE€XHUKH 0€30I1aCHOCTH

Tewma 2. Kunetuka u
MEXaHU3M XUMHYECKUX
peakuuit. Knaccuduxarms
peaKkurii B XUMHAYECKOM
KUHETHKE. [ OMOreHHbIe U
TeTEPOreHHBIE PEAKIINH.
CxkopocTh peakuuu, eé
3aBUCUMOCTB OT IIPUPOJIBI,
KOHILIEHTPAllUH YYaCTHUKOB,
TeMreparypsl. PaBHoBecue.
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

3HaTh: BUJIBI PACTBOPOB, CIIOCOOBI
BBIPAXKCHUSA KOHICHTpAllUH,
KOJUTUTaTUBHBIE CBOMCTBA PAaCTBOPOB,
3aKOHBI Pay.]'[f[, napuuajbHOTO AaBJICHUA,
TEOPHIO ANEKTPOIUTUIECKON TUCCOIMALINN
Appenunyca,3akoH pazdasieHus OcTBanbia,
KIIACCU(UKAIUIO IEKTPOJIUTOB,
3aKOHOMEPHOCTH MTPOTEKAHUsI OOMEHHBIX
MIPOLIECCOB, TEOPUU KUCIOT U OCHOBAHHIA.

YMeTb: BECTH pacyeThl ¢ UCIIOIb30BAHUEM
Pa3IUYHBIX CITIOCOOOB BBHIPAKECHHUS
KOHLIEHTpAIlUU, PACCUUTHIBATH KOHCTAHTY
JIMCCOIMAIINH, CTENIEHb TUCCOIMAIUH,
KOHIICHTPAIlUU MOHOB; BECTU PACUETHI C
WCIIO0JIb30BAHUEM TPOU3BEICHUS
PacTBOPUMOCTH, PACCUUTHIBATH
BOJIOPOJIHBIN MOKa3aTenb.Baaners:

croco0amMu MPUTOTOBJICHHS PaCTBOPOB(TIO
HaBECKE BEIECTBA, pa30aBICHUEM,
CMEIICHUEM ), METOIaAMH OIPEICIICHHSL:
PacTBOPHMOCTH BEIIIECTBA, TEILIOBOTO
a¢dhekra pacTBOpeHHSI,
KPHCTAJUTU3AI[MOHHOM BOJIBI.

OIIK.1.1

Nmeet npeacTaBiieHre 0 HAYYHOH
KapTHHE MHUpa HAa OCHOBE
IIOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

nK.3.1

Brnageer meTonamu 6e301acHOro
oOpaleHus: ¢ XUMUIECKIMHU
Marepuaiamu ¢ y4eTOM UX
GUBHYECKUX U XUMHUECKUX
CBOWCTB

OIIK.3.1

PaGotaet ¢ xumu4eckuMu
BELIECTBAMHU C COOJIOCHHEM
HOPM TEXHUKH 0€30IaCHOCTH

HTtOoroBbiii KOHTPOJIb.
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTie

3HaeT: OCHOBHBIE 3aKOHBI XUMUH,
OCHOBHBIE MTOHATHUS U 3aKOHBI XUMHYECKOU
TE€PMOIMHAMHKH, OCHOBHBIE TOJI0KEHUS
XUMUYECKON KHHETUKH; KOJUTUTaTUBHBIC
CBOWCTBA pacCTBOPOB; TEOPUH KUCIIOT U
OCHOBAHHUH; CTPYKTYpY IEPUOAUYECKOTO
3aKOHA.YMeeT Ha OCHOBaHMU 3aKOHOB

MIPOU3BOJUTH PACUETHI, AHAIU3UPOBATH
n3ydaeMble Mporecchl, (OpMyIUpPOBATH
BBIBOJIBL. Bitageer metonamu
IIPAKTUYECKOI0 IPUMEHEHHUS 3aKOHOB.

Hwmeet: coBpeMeHHbIE IPECTABICHUS O
CTPOCHHUU aToMa, IPUPOIC XUMUIECCKON
CBSI3U, CTPOCHHH BEIIECTBA.

Cneunduxkanusa MeponpusTHH TEKylIero KOHTPOJIS

Tema 3. [lepuoguueckas cucrema. llepuognuecknii 3axkoH. Ucropus cozganusi. CTpykrypa

(mepuoaml,




rpynmnsbl). CeKuuu 3J1eMeHTOB. 3aBHCUMOCTDH CBOCTB 3JIEMEHTOB OT IOJIOKEHUS B
Ilepuoauyeckoii cucreme.

[TpoaomkUTeTsHOCTD TPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTEeCTalluK: 2 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIN 0aJu1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE MPOMEKYTOUHOU aTTecTanuu: 20
[Tpoxoanoii 6amr: 9

IToxa3zaTesn oneHUBAHUS Banabl
Pemenue 3aganus Ha onpenesieHue aTOMHOM MACChI POCTOTO BELIECTBA 10 €r0 TEMIOEMKOCTH U 11
SKBUBAJICHTHOU Macce
Pemenue 3amanus ¢ UCIIOIB30BAHUEM I'a30BbIX 5
3aKOHOB
Pelenue 3aianus Ha ONpeAesieHle MacC BEIIECTB B CMECH MO MPOTEKAIOIIUM XUMUYECKUM 4
peaKImsim

Tema 2. OkucauTENBbHO - BOCCTAHOBUTEAbHBIE peakuuu (OBP). CteneHb OKuCIeHU.
Kaaccnpukauusa OBP. [Jeaenne ysactuukos OBP Ha pyHKIIHOHAIbHBIE TPYIIIbI. 3ABHCUMOCTH
xoxa OBP ot pa3iau4HbIX (aKkTOpPOB.

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChl CAMOCTOSAITEJILHOM padoThI
MakcumanbHbIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanun: 20
[Tpoxoxnoii 6amt: 9

Iloka3zaTen oneHMBaHUSA Bbanabl
Pewenue 3ananus Ha pacuet pH pacTBopa npu cMEUIMBaHUU JIBYX PACTBOPOB CHIIBHBIX 6
ANEKTPOIUTOB
Pemenue 3amanus mo BEIYUCIICHHIO 3HaUYeHHUs pH B pacTBOpax ciaaObIX AJIEKTPOIUTOB, B TOM 5
YHUCJIE B MPUCYTCTBUU COJIM C OTHOUMEHHBIM HOHOM
Pemmenune 3ananus mo reMe YcioBue 00pa3oBaHus U pacTBOpeHUs ocaakoB. KonTponupyer 5
MPAaBUJIBHOCThH PACYETOB
Pemenne 3amanns no reme CriocoObl BBIpAKEHUSI COCTaBa paCTBOPOB 4

Tema 1. TepmoguHamMuka. JHepreTuka U HaNnpapJeHHe XUMUYECKUX NPoueccoB. XUMHUYeCKas
TepmoanHamuka. IlepBblii 3akoH TepmoauHamuku. Buyrpennsisi 3neprus. Temiora u pa6ora.
IHTaNbnusA. 3akoH 'ecca. JHeprust XuMnueckou cBsi3u. Bropoii 3aKoH TepMOAMHAMMKH.

[IponoIKUTENBHOCTE TPOBEACHUSI MEPOIIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHS: B 4aChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ain: 9

Iloka3aTe/iu olleHUBaHUS Baaasl

Pemienue 3amanust Ha yCIOBUsI CMEIIEHUS XUMUYECKOTO 5
paBHOBECHS.




Pelenue 3a1anus Ha pacueT XUMHYECKOT0 NOTEHIIMAIIA MPOIecca U BO3MOKHOCTH €T0
MPOTEKAHUS

Pemenue 3agaun Ha BEIYMCIIEHUS, CBSI3aHHBIE C ypaBHEHHEM AppeHuyca

5

Pemenne 3a1annst Ha MaTEMaTUYECKYIO 3aBUCUMOCTh CKOPOCTH PEAKLIUN OT TEMIIEPATYPHI.

5

Tema 2. KnneTuka u MexaHM3M XUMHYeCKUX peakuuii. Knaccnpukanus peakumii B Xumudeckoi
KHHeTHKe. 'oMoreHHbie u rereporeHnbie peakunu. CKOpocTh peakuuu, e¢ 3aBUCUMOCTD OT

NPHUPO/Ibl, KOHIEHTPAIIUM YUYACTHHKOB, TeMIiepaTypsl. PaBHoBecue.

IIpoaomKUTENPHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIH 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTaluu: 6
ITpoxoanoii 6amn: 3

IToxa3zaTen oneHUBAHUSA

Banabl

Brimonaenue u odopMieHue 1ab0paTopHBIX padboT

3amuTa 0hOpMIIEHHBIX JIA0OPATOPHBIX PAOOT MO TeMaM: XUMUYIECKOE PaBHOBECHE, CKOPOCThH B
TeTePOreHHBIX CUCTEMAX.

3amuTa 0hOpMIIEHHBIX JIA0OPATOPHBIX PAOOT 1Mo TeMaM CKOPOCTh XUMUYECKON PEaKITUH
OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKITHH

3amuTa 0hOpMIIEHHBIX JJAOOPATOPHBIX PA0OOT MO TeMe: BiusHue KaTanu3aTopoB Ha CKOPOCTh
pEaKInu.

Tema 2. Knuneruka nu MexaHu3M XxuMn4yeckux peaxkunid. Knaccnpukanus peakuuii B XMuMH4YeCKOM
KnHeTHKe. ['oMOreHHble U rereporenHbie peakuuu. CKOpoOCTh peakumnu, € 3aBHCUMOCTb OT

NPUPO/Ibl, KOHIEHTPAIIUM YYACTHHUKOB, TeMIlepaTypsl. PaBHoBecue.

[TpoaomKUTEeTsHOCTD MTPOBECHUS MEPOTIPUSATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIN 0all1, BEICTABISEMBII 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: 4
[TpoxoaHoii 6amt: 2

IMoka3aTeiu onleHUBAHUS Baaabl
[TpaBmIIbHOE ¥ CBOEBPEMEHHOE BBIMOJIHEHUE CAMOCTOSTENIbHON paOOThI CTYIEHTA 10 OCHOBHBIM 2
paszzenaM AUCUUTIINHBI
3amuTa 0hOpPMICHHBIX JOMAITHUX KOHTPOJIBHBIX pa0doT 1o TeMaM ['a30BbIe 3aKOHBI U 1
OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH
3amuTa 0hOpMIEHHBIX JOMAIIHUX KOHTPOJIBHBIX paboT o Temam CBOICTBa pacTBOPOB U 1
TUAPOIIHA3
HNTOroBbIii KOHTPOJIb.
[TpoaomKUTEeT,HOCTD MTPOBEACHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTaluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON padoThI
MakcumanbHbIi 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13
IMoka3aTeiu onleHUBAHUS Baaabl




Brinonnenue 3a1aHust Ha pacCTaHOBKY K03 duumentoB B ypaBHeHnn OBP HOHHO-31€KTPOHHBIM
MeToIoM. Beinmonuenue 3anganus Ha pacuet IJ1C OKHCIUTENBbHO-BOCCTAHOBUTEIBLHON PEAKIIUU

Brmonnaenue 3aJaHus Ha 36yJII/IOCKOHI/IIO HJIN KPUOCKOIIUIO

Brmonnenue 3alaHUA Ha pacdeT pCaKIu CPECAbl IPpU TUAPOJINU3C COJIN

Brmonnenue 3aJaHus Ha CII0COOBI BBIPpAXKCHUA COCTaBa paCcTBOpa

Brmonnenue 3alaHUA Ha pacdCT reTCPOrCHHOr0 paBHOBECHUA paCTBOP-0CATOK
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