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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

HaIpaBJIEeHHOCTh bruoxumus



3. [Inanupyembie pe3y/abTaThl 00y4eHUs MO AUCHUILINHE

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

04.03.01 Xumus (HanpaBJICHHOCTD : bruoxumus)
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

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.01 Xumus (HanpaBiIeHHOCTh: buoxumusi)

¢opma o0yuenus O4Has
NeNe TpumecTpoB, 1

BbIJIeJIEHHBIX J1J15l U3y4YeHUsl

AUCHUILIUHBI
O0beM TMCUMILINHEI (3.€.) 9
O0beM IMCUMILINHBI (aAK.4aC.) 324
KonTakTHas padora ¢

126
npemnoaasareseM (ak.4ac.),
B TOM YHCJIE:
IIpoBenenue JJeKHOHHBIX

28
3aHATHH
IIpoBenenne NpakKTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 84
padoT, 3aHATHI 1O

HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa

198
(ak.4ac.)
®opMBbI TEKYIIET0 KOHTPOJIA

3amuiiaemMoe KOHTpoJbHOE MeporpusiTe (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
[TuceMeHHOE KOHTpOJIbHOE MeponpusTue (4)

DopMbI IPOMEKYTOUHOM

Ox3ameH (1 Tpumectp)
aTTecTaluu




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.

BBenenune
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.

Ipeamer u 3a1a4u XMMHUU. ATOMHO-MOJIeKYJasipHOe YueHne (AMY). Marepusi u ABUKeHUe.
B3anmocBs3b Maccebl ¥ 3Heprum. [IoHSATHS aTOM, XMMHY€eCKHIi 3J1€eMEHT, H30TOIl, MOJIEKY.JIa.
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.

XuMnyeckas TepMOAMHAMUKA. XHUMHYeCKass KHHETHKA U paBHOBeCHe
Krnaccudukanus peakiuii B XUMHYECKON KUHETHKE. | OMOTeHHBIE U reTeporeHHbie peakini. CKopocTh
XUMHUYECKON peaklnH, €€ 3aBUCUMOCTh OT IIPUPOJIbI M1 KOHLIEHTPALIMU PEAreHToB, TeMiepaTypsl. [lopsnok u
MOJIEKYJISIPHOCTb peakiuu. KoHcTaHTa CKOpOCTH peakiuu U €€ 3aBUCUMOCTB OT Temnepatypsl. [Ipasuio
Bant-T'odda. Ypasuenune Appennyca. Dueprus aktuBauuu. [loHsTHE 00 aKTUBUPOBAHHOM KOMILIEKCE B
TEOpUHU a0COIIOTHBIX CKOPOCTEN peakiui. MexaHu3M U KHHETHKA PEaKI[MH B TOMOTE€HHBIX U F€TEPOTr€HHbIX
cucremax. OOpaTUMOCTh XUMUYECKOH peakuuu. Y ciioBusi Xumuueckoro pasHoBecus. [lpunnun Jle-1llarense.
KoHcTaHTa XMMHUYECKOT0 paBHOBECHSI KaK Mepa ITyOuHBbI MpoTeKaHus npoueccos.llennbie u poroxummueckue
peakimu. 'oMOreHHBIN U reTeporeHHbIN KaTtanus, (hepMeHTaTUBHBIN KaTtanu3. IHUIMUpOBaHUE peaKIuil.
DHepreTuka u HalpaBJIeHUE XUMUYECKUX MpolieccoB. OCHOBbI XUMUYECKON TEPMOAMHAMUKH. 3a7aun
XUMHUYECKON TEPMOINHAMHUKU. [oHATHSA: cucTeMa, mapaMeTpsl COCTOSHMS, TEPMOJNHAMUYECKOE PABHOBECHE,
oOpatumble U HeoOpaTUMbIe npouecchl. [1epBblil 3aKoH TepMOIUHAMUKY. BHYTpeHHss sHeprus u e€ U3MeHEHUs
IIPpU XMMUYECKHUX U (Pa30BbIX NMpeBpaleHuax. Temiora u padoTa pa3nuyHoro poja. DHranbnusi. CTaHnapTHoe
COCTOSIHME U CTaHJIaPTHBIC TEIJIOTHI XUMUYECKUX PeakUUi. TepMOXUMHUUYECKHE pacU€Thl, OCHOBAaHHBIE HA
3akoHe ['ecca. DHeprus xumMuyeckoil csi3u. Bropoil 3aKkoH TepMOIMHAMUKU. DHTPOIUS. 3aBUCUMOCTh
SHTPOIUU OT TeMieparypsl. CranaapTHas sHTponus JHepruu ['m66ca u I'enbmronsua. Kputepun
CaMOIIPOU3BOJIBHOI'O MPOTEKAHUS IIPOLIECCOB B U30JUPOBAHHBIX U OTKPBITBIX CUCTEMAX.

TepMmoanHamMuka. JHEePreTUKa U HaNpaBJeHUe XUMHYECKUX MPOLecCOoB. XMMHYeCKas
TepMoauHamMuKka. [lepBblii 3ak0H TepMoanHaMuKu. BHyTpennsisi sHeprus. Tenora u padora.
OHTadbNus. 3akoH ['ecca. JHeprusi XuMu4eckoii cBsizu. Bropoii 3akoH TepMoAUHAMMKH.
JlaroTcs onpeenieHrs OCHOBHBIX MOHATHUN: BHYTPEHHSIS SHEPTUsl, SHTAJIBINS, SHTPOIUS,
M300apHO-U30TEPMHUUECKUN U U30XOPHO-U30TEepPMUYECKUIl TOTeHIIMaNbl. PaccmarpuBatores
TEPMOJIMHAMUYECKHUE 3aKOHBI. [[pUBOIATCS TPUMEPBI pACUETOB PA3IUYHBIX TEPMOJIMHAMUYECKUX
XapaKTePUCTUK U ONPEICIICHUS HAPABJIEHU MPOoLecca MO 3TUM XapaKTePUCTUKAM.



Kunernka u Mmexanm3M XxuMudeckux peaknuii. Knaccupukanus peakuuii B XuMH4eCKOl
KHHeTHKe. 'oMoreHHble M rereporeHHblie peakunu. CKOpoCcTh peakiuu, € 3aBUCHUMOCTb 0T MPUPOAbI,
KOHIEHTPAIlUM YYaCTHUKOB, TeMIiepaTypbl. PaBHOBecHe.

PaccmarpuBatoTcsi OCHOBHBIE TTOHATHS U 3aKOHBI XUMHUUYECKON KUHETUKHU. [[pUBOANTCS NeIeHUe peakuuii Ha
napajuieJbHbIC, TOCIIe0BaTENIbHbIE, CONPSIKEHHBIE U IICMTHBIC. Y IEIseTCs BHUMAHKUE BIMSHUIO HA CKOPOCTh
peaKLII/II/I 1 CMCIICHUC paBHOBeCI/IH HpOL[CCC@. KOHI.[GHTpaI_II/II/I y‘IaCTHI/IKOB, JaBJICHUS U TeMnepaTypH.
PaCCManI/IBaeTCSI TCOpI/ISI AKTHUBHOI'O KOMIIJICKCA, O6’b$ICH$I€TCSI IIOHATHEC 3H€pFI/II/I AKTHUBAIIUA U SIBJICHUC
KaTaJin3a.

CgoiicTBa pacTBOpOB
B nannoM paszene narotces oOmine cBeleHUs 0 pacTBOpax. TBEP/bIE, )KUAKHE U Ta3000pa3HbIe PaCTBOPHI.
PactBoprMocTs. BonHbie 1 HeBoiHBIE pacTBOpBL. CriocoObl BEIPaKEHUsI COCTaBa PaCTBOPOB. DHEPTHUs
KPUCTAJUIMYECKOM PEIIETKH, SHEPTHsl ColbBaTanuy. KoymmratuBHeie CBOMCTBA pacTBOPOB. PacTBOpPHI
351eKTpoUTOB. CUIIbHBIE U c1a0ble 3JeKTpoauThl. KoHCcTaHTa HoHM3auu. TeopHst CUIIBHBIX 3JIEKTPOJIUTOB.
3akoH pazbasinenus OctBanbjaa. Kaxyiascs cTeneHb uccoluanys CUIbHOro 3eKkTpoauTa. MonHoe
IIpou3BeieHNE BOobl. BomopoaHblil mokasarens, MmeTos! onpeaeneHus pH. KuciorHo-ocHOBHOE paBHOBecCHE.
Kitaccnueckas Teopust KMCIIOT M OCHOBaHMM. [IpencraBieHns 0 COBpEMEHHBIX TEOPUAX KUCIOT U OCHOBAHUM.
IM'maponus coneit. TpyaHopacTBOpuUMBIE EKTPOIUTHL. [ [pon3BeneHrne pacTBOPUMOCTH.

PacTBopbl. Crioco0bl Bbipa:keHusi KOHHeHTpanuii. KosuimratuBubie cBoiicTBa pacTBOPOB.
PacTBopsI ds1ekTposinToB. KoHCTaHTa M cTenenb nuccounanun.llponssenenue pacreopumoctu. Monnoe
npousBeaeHue BoAbl. Bonopoanbiii nokasareisb. I'uaposaus.

B pa3zgene naroTcst IOHATHS pacTBOPA, JIEKTPOJIUTA, HEAIEKTPOJINTA, MOHMU3aUU. PaccMaTpuBaroTCst BUIbI
PacTBOPOB, CIIOCOOBI BBIPAXKEHHS KOHLIEHTpALMK, 0011e cBoiicTBa pacTBopoB. [IpuBoauTcs knaccuduxanms
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 XapPaKTCPHUCTHUK PACTBOPOB. PaCCManI/IBaIOTCSI TCOPHU KHUCJIOT U OCHOBAaHHIA.

OxkuciaurejbHO-BoccTaHOBUTEIbHBbIE peakuu (OBP). Ctenenb okucienns. Kinaccupukanus
OBP. [leienne yyactunkoB OBP Ha pyHKunoHaIbHBbIE rpynnbl. 3aBUCHMOCTb X012 OBP ot pa3im4HbIx
(¢akropos.
Omnpenensatorcst ocHoBHBIE MOHATHSA: OBP, okucnuTe b, BOCCTAHOBUTEINb, CTETIEHh OKUCIICHHS, BAaJICHTHOCTb,
aneKTpooTpuraTebHoMTh. Kinaccupunupytores OB peakiuu, TpuBOaATCS MPUMEPHI pa3IMUHbBIX PEaKITHi.
PaccmatpuBarotcs yuactHuku OBP 1 ux ¢yHKIMH B 3aBUCUMOCTH OT CTENIEHH OKUCIICHUS, KOHIIEHTPAIUU U
peakuuu cpenbl. [IpuBoaaTcs mpuMepbl UCIIOIB30BaHUs METOA HOHHO-3JIEKTPOHHBIX YPABHEHHUI.
PaccmarpuBaroTcs 3J1eKTpOXUMUYECKHUE MPOLECCHI U OMPEAEIAIOTCS UCTOJb3yeMble NOHATHA. [IpuBoasaTcs
MIPUMEPHI PACUETOB C UCIIOIb30BaHueM 3akoHa Dapanes u ypaBuenus Hepucra. [IpuBonsarces pacuetsr 9J1C
raJlbBaHUYECKOI'0 3JIEMEHTA U KOHCTaHThl paBHOBecHst OBP.

CTtpoeHne aToMa U NePHOAUYCCKHIA 3AKOH
IIpu paccmoTpenuu pazaeina "ATOMHO-MOJIEKYJISIPHOE yueHUe" yIeseTCsl BHUMaHUE UCTOPUM Pa3BUTHSA
IIPEACTABIICHUM O CTPOCHUM aTOMa U MOJIEKYJIBI HA OCHOBAaHMHU Teopuil JIomonocosa, [lansToHa, byTneposa,
Oiiamrerina. OCBaMBaIOTCS MOHATHS aTOM, XUMUYECKUM 3JIEMEHT, U30TOM, MoJieKyJa. M3ydaroTcsi OCHOBHBIE
3aKOHBI XUMHUH - CTEXHOMETPUYECKUE: COXPAHEHUSI MACCHI, IOCTOSTHCTBA COCTaBa, 3KBUBAJIEHTHBIX OTHOUIECHUH,
KpaTHBIX OTHOLLICHUI; ra30Bble: 00bEMHBIX OTHOLIEHHH, ABOraapo u cienctus, boiis-Mapuorra,
I'eii-JIroccaxka, lapis, KnanelipoHna, ypaBHEHUE COCTOSIHUS HICATBHOTO Ta3a, MapLHaIbHbIX JaBJICHUMN.
VY aensercs BHUMaHUE COBPEMEHHOMY COCTOSIHUIO aTOMHO-MOJIEKYJIIPHOTO yUEHUSI.



Tema 1. BBenenne. [lpeamer u 3axa4u XuMumn. ATOMHO-MOJIeKYJIsipHOe yueHue (AMY). Marepus
U ABUKeHHe. B3anuMocBsi3b Macchl ¥ dJHeprun. [loHsiTust aToM, XuMu4yecKkuii dj1eMeHT, H30TOI, MOJIEKYJIa.
Crexunomerpudeckne 3akoHbl. CoBpeMeHHOe cocTosiHe AMY.

Ctpoenue atoma. Pa3Butue npeacraBiieHuii 0 cTpoeHnu atoma. BosiHoBasi mnpupoaa 3J1eKTpoHa.
BoanoBas pynkuus. YpaBuenue IlIpéaunrepa. Ilousitue 0 KBaHTOBBIX Yuc/aax. [lopsaaok 3anoaHeHns
3JIEKTPOHAMM ATOMHBIX OpOHUTAJIEeil.

B pasznene paccmarpuBaeTcs UCTOPHUS Pa3BUTHS B3MJISA0B HA CTPOEHUE aTOMa, MPENOI0KEHUS, TEOPUH,
MpaBHUJIa U TIOCTYJIATHI, JIeXKAIIME B OCHOBE COBPEMEHHOT'O HAYYHOTO MPEICTABICHHS 00 aToMe.

Ilepuoguueckas cucrema. Illepuonnueckuii 3akon. Ucropus co3nanusi. Ctpykrypa (mepuoabi,
rpynmnbi). CeKunu 3j1eMeHTOB. 3aBUCMMOCTb CBOICTB 3J1eMEHTOB OT NmoJ10xkeHus B [lepuoguueckoii
cucreme.

B pasnene paccmarpuBaeTcs npeanochuiku oTKpbITus [lepuonnueckoro 3akona u co3nanus [lepuoanueckoit
cuctemsl. [TogpoOHO pa3bupaeTcs CTPYKTypa MePUOINIECKON CUCTEMBI U €€ CBSI3b CO CTPOSHUEM aTOMOB.
OHpCZ[eJISICTCSI 3aBUCUMOCTD MPOABJIACMBIX 3JICMCHTAMU CBOMCTB OT HX ITOJIOKECHHS B HepHOIIH‘IGCKOfI
CUCTEME.

CrtpoeHue BemecTBa.
B pa3znene paccMaTpuBaroTcs mpupoa XUMUYECKON CBSI3U, MPU3HAKK €€ 00pa30BaHusl, XapaKTEPUCTUKU U
BUJIbI XUMHYECKOH CBSI3H. Y IENseTCs BHUMaHUE TEOPHUSIM U METOJIaM, OOBSICHSIFOIIIMM XUMHUYECKYIO CBA3b H €€
XapaKTEPUCTHUKHU.

Xumuueckas cBsidb. [loHsiTHE 0 IPUPOAE XUMUYECKOH CBSI3H. XaPAKTEPUCTHKH XUMHYECKOI
CBSI3U: JHEPIHsl, JIVIUHA, MOJASIPHOCTH. OCHOBHBIE MOJI0KEHHUS U HEJIOCTATKN METO/1a BAJIEeHTHBIX CBAA3ei
(BC). OcHOBHBIE IOHATHS 0 MeTOe MOJIEeKYJsIpHBIX opOuTaJseit (MO).

B pa3znene paccMaTpuBaroTCs mpupoa XUMUYIECKON CBSI3U, MPU3HAKK €€ 00pa30BaHusl, XapaKTEPUCTUKH U
BHU/IbI XUMHUYECKOU CBA3H. yIICJISIGTCSI BHUMAHHEC TCOPUAM U METOJaM, O6’I)SICHSIIOIIII/IM XUMHYCCKYIO CBA3b U eé
XapaKTEepUCTUKHU.

Koopaunanuonubie (KOMILIEKCHBIE) coelnHeHUsA. OCHOBHbIE NPeCTABIECHHS O
KOOPAMHAIMOHHBIX coelMHeHusiX (onpeaesenue Bepuepa), [lonsiTue HeHTPAJbHBII ATOM, JIUTAH],
KOOPAUHAIMOHHOE 4K cii0. Kinaccupukanns KOOPAUHAMOHHBIX COeIMHEHUI.

B pasnene uzyvarorcs coeIMHEHHsI BBICIIETO MOPsAKAa Ha OCHOBaHUU Teopuu BepHepa, paccmaTtpuBaeTcs
o0Opa3oBaHKe KOOPIUHAIIMOHHBIX COEAMHEHUHN, UX HOMEHKIIATYypa, CTPYKTypa (BHYTPEHHsISI U BHELIHSS cepbl),
COCTaBHbIE YacTH (LIEHTPaJIbHBIA aTOM, JIUTAHbI), IPUBOAATCS UX XapaKTEePUCTUKU. PaccMaTpuBaroTCs BUIbI
KIacCU(UKALMU KOOPIUHAIIMOHHBIX COeIMHEHUH (110 MPUHAICKHOCTH K KJIacCcaM COSAMHEHHUIA, IO IPUPOEC
JIUTaH/IOB, 110 BHYTPEHHEH CTPYKTYPE, 110 3apsly KOMIUIEKCHOTO HoHA). [IpuBOASTCS KOTMUYECTBEHHBIC
XapaKTCPUCTUKU yCTOI\/II‘II/IBOCTI/I KOOpAWMHAIIMOHHBIX COCI[I/IHGHI/Iﬁ u (i)aKTOpBI, BIIMAOIIMEC HA UX yCTOﬁ‘IHBOCTL.
PaccmaTpuBaeTcs BUbI M30MEPUH KOOPIUHAIIMOHHBIX COSIUHEHUH.



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 xuaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — Tekcr : anexkrponnstii // LHudposoii
obpazoBarenbHbIil pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/8103 1.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 nocTaBku ;. baszoBas

Bujx MeponpusiTusi NpoMe:KyTOUHOI aTTecTAlMHU : DK3aMEH

Cnoco0 nmpoBeeHusl MEPONIPUATHS MPOMEKYTOUHOM aTTecTanuu : OleHKa N0 JUCIHUILTUHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlK ONpeeNsieTCs Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUATHSIX, TPOBOJIUMBIX B TEUCHHUE YUEOHOTO MIEPHOA.

MakcuMaJbHOEe KOJIH4YecTBO 0ayioB : 100

KonBepTanusi 60a/U10B B 0TMETKH

«otTam4Ho» - oT 81 no 100

«xopowo» - ot 61 no 80

«YHAOBJIETBOPUTEJIBHO» - OT 45 110 60
«HEYJ0BJIEeTBOPUTEIbHO» / <He3aUTeH0» MeHee 45 Ganna

KoMmnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(MHaAMKATOP) TeKYIero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 TepMoauHamuka. 3HaeT: onpeaeneHue u KiacCupuKaIuo
Hmeer npencraBieHue 0 HAyYHOM | DHepreTHKa U HAlpaBiI€HHE | CHCTEM, IIEPBBI 3aKOH TEPMOAMHAMUKH,
KapTMHC MHPa Ha OCHOBC XUMHYECKHUX MPOLECCOB. 3akoH ['ecca, BTOpo# 3aKOH
HOJIOXKCHUH, 3aKOHOB U Xumuueckas TEpPMOJAVHAMUKU. Y MEET PaCCUUTHIBATH
3aKOHOMEPHOCTEH CCTCCTBCHHBIX | repmonnnamuka. [lepBbrit SHEPrUI0 XMMHUYECKOH CBSI3U, SHTAJIBIIUIO,
HayK 3aKOH TEPMOJUHAMUKH. SHTPOIIUIO U CBOOOHYIO SHEPTHIO PEaKIuH
MK.1.1 5 Buytpennss sneprusi. (17151 3aKPBITBIX M OTKPBITHIX CUCTEM),
H6130B60HHT PaDOTEL IO HOHUCKY, Temnota u paboTa. OnpeaeNsaTh HallpaBiIeHUe Ipouecca, B
a0O0TKe M aHAJIU3y HAYYHO- .
0bpaboTke N 3y HaydHO Onranenus. 3akoH I'ecca. 3aBUCHMOCTH OT BEJIUYHUHBI CBOOOIHOM
TEXHUYECKON HHPOpMAIIH B .
. DHeprusi XUMHUYECKO CBA3M. | sHepruu. Biageer metonamu

npodeCCHOHAIBHON 00J1aCTH, .

Bropoii 3akoH HCIIOJIb30BAaHUsI TEPMOJMHAMUYECKUX
IJIAaHUPYET OTHAEIbHBIE CTAIUU

TEPMOJANHAMUKH. XapaKTEPUCTHK ISl ONIPEACICHUS
WCCIIEA0BAHMS IPU HATTMIUHU -

HCbMEHHOE KOHTPOJIbHOE | KOHCTAHT PaBHOBECHSI XUMHUYECKHUX

obmero mmana HUP CEMCHHOE KOHTPOILHOC p

MepPONpHUATH .
nK.3.1 eponp e MIPOLIECCOB

Bnaneer meTogamu 6€30macHOro
oOpaleHus: ¢ XHMUYECKUMU
MaTepHallaMH C Y4ETOM HX
(GU3NIECKUX U XUMUYECKHX
CBOMCTB

OIIK.3.1

PaboTaeTr ¢ XMMHYECKUMU
BEIIIECTBAMM C COOJIIOCHUEM
HOPM TEXHUKH 0€30MaCHOCTH




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 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

PabotaeT ¢ xumMu4ecCKUMH

BELIECTBAMU C COOIIOIEHUEM
HOPM TE€XHUKH 0€30MaCHOCTH

Kunernka u mexanusm
XUMUYECKUX PEAKIIUM.
Knaccudukanus peaxkiuii B
XUMHUYECKON KUHETHKE.
['omorennsie u
TFETEPOTCHHBIE PEAKLIUH.
CkopocTh peakuuu, eé
3aBUCUMOCTb OT IIPUPOJIbI,
KOHLIEHTPAllUl YYaCTHUKOB,
TeMIieparypsl. PaBHoBecue.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

3HaTh: BUJIbI PaCTBOPOB, CIIOCOOBI
BBIPpAXKCHUS KOHICHTpAllH,
KOJUIUTaTHBHBIE CBOHCTBA PaCTBOPOB,
3aKOHBbI Payna, napuuajbHOTO AAaBJICHUA,
TEOPHUIO HIIEKTPOIUTHUECKON TUCCOIUAIIN
Appenunyca,3akoH pa3zdasienus OcTBaibaa,
KJIaCCU(UKALUIO 3JIEKTPOJIUTOB,
3aKOHOMEPHOCTH MPOTEKAHMSI OOMEHHBIX
MPOLIECCOB, TEOPUHU KHCIOT U OCHOBAHHH.

YMeTh: BECTH PACUEThI C UCIOJIb30BAHUEM
Pa3IUYHBIX CITIOCOOOB BBHIPAKECHHUS
KOHLIEHTPALlUU, PACCUUTHIBATh KOHCTAHTY
JIACCOLIMAIMU, CTENIEHb TUCCOLIMAIUH,
KOHIIEHTPAllU! UOHOB; BECTH PAaCUETHI C
HCIIOJIb30BAHUEM MTPOU3BEICHUS
PacTBOPUMOCTH, PACCUUTHIBATH
BOJIOPOJIHBIN MOKa3aTenb.Braaners:

croco0amMu MPUTOTOBIICHHS PaCTBOPOB(TIO
HaBECKE BEIECTBA, pa30aBICHUEM,
CMeI_HeHI/IeM), METOdaMU OMPCACIICHUA:
PacTBOPHMOCTH BEIIIECTBA, TEILIOBOTO
a¢dekra pacTBOpeHHSI,
KPHUCTAJUTU3AI[MOHHOM BOJIBI.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYLIero KOHTPOJIs pe3yJabTaTOB 00y4YeHHs
OIIK.1.1 Kunernka u mexanusm 3HaET: OCHOBHBIE MTOHATUS XUMUYECKOU
Mmeer npencTaBieHue 0 HAyYHOU | XUMHYECKHX PEaKIUid. KMHETUKH (CKOPOCTh PEAKIIMH, KOHCTaHTa
KapTHHEC MHUPa Ha OCHOBE Knaccudukanus peakiuii B | CKOPOCTH, aKTUBUPOBAHHBIN KOMILIEKC);
TIOJIOXKCHHI1, 3KOHOB XUMHUYECKON KMHETHKE. 3aKOH JIEUCTBYIOIIMX MacC, OCHOBHBIE
3aKOHOMEPHOCTEH ECTECTBEHHBIX | [oMOreHHbIC U TUITIBI peakiuii (mapanienbHbIe,
HayK reTePOTCHHBIC PEAKIIHH. IOCJICIOBATENBHBIC, COTPSKCHHBIE,
IK.1.1 CkopocTh peakuuu, eé [[EMHBIE), CBSI3b CKOPOCTH PEAKILIUHU C

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

3aBUCHUMOCTh OT IPUPOJIbI, | TEMIIEPATYPOU U SHEPTUel aKTUBALIUU
KOHIIEHTPALlMU YYacTHUKOB, | (mpaBuiio Baut-I'odda, ypaBHeHHE
Temneparypsl. PaBHoBecue. | Appenuyca), hakTopbl, BbI3bIBAIOIINE
3ammuiiaemMoe KOHTPOJIbHOE CMEIEHUE PABHOBECHS (IIPUHIIMII

g —— MeponpusiTue Jle-lllaTenbe), OCHOBBI KaTanu3a. Y MeerT:
o6mero mwiana HUAP BBIPAXATh U PACCYUTHIBATH CKOPOCTb,
NK.J3.1 KOHCTaHTY CKOPOCTH, KOHCTaHTY
BiageeT METOIAMH 6e30MacHOTO pPaBHOBECHSI pEaKI[U1, PABHOBECHBIE
0BPAIIECHIS ¢ XUMUYECKUMU KOHIIEHTPAIMK; UCIOJI30BaTh IPABUIIO
MaTeprUallaMHy C YYETOM UX Banr-T'odda (pacuer TerioBoro
(U3UYECKUX U XUMHYECKHX ko3 dunneHTa), ypaBHeHuEe AppeHunyca
CBOICTB (pacuet ’Hepruu akTuBaIuu). Bnageer
OIIK.3.1 METOAAMHU OIPEICIICHUs] CKOPOCTH
PaboTtaeT ¢ xumuuecknumu peakMM B 3aBUCUMOCTH OT KOHLIEHTpaluu
BEIIIECTBAMH C COOTIOZICHUEM U TEMIIepaTyphl.

HOPM TEXHUKH 0€30I1aCHOCTHU




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

OKHCIIUTENBHO -
BOCCTAHOBUTEIIEHBIC
peakuuu (OBP). Crenenp
okucnenus. Kinaccupukarms
OBP. Jlenenue y4acTHUKOB
OBP Ha ¢yHKIIMOHATIBHBIC
rpynnbl. 3aBUCUMOCTD X012
OBP ot paznuynbIix
(hakTOpOoB.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaTh: OCHOBHBIE MOHATHS U ONPEACIICHUS
(cTemnieHb OKUCIICHUS, BaJICHTHOCTb,
3IEKTPOOTPULIATENIBHOCTD, OKUCIIUTED,
BOCCTaHOBUTEb,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS
peakius); KiIacCu(pUKaIUIo
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (OBP), cBoiicTBa coennHeHMI
npu OBP, BnusiHue KOHUEHTpaIuu 1
cpenbl Ha xo1 OBP.YMeTh: cocTaBisiTh

ypaBuenus OBP ¢ ucnons3oBanuem
METOJIOB JIEKTPOHHOT0 OanaHca u
HMOHHO-3JIEKTPOHHBIX YPaBHEHUHN U
MIPOU3BOJUTH IO HUM PAaCUeThl,
PacCUYUTBIBATh JIEKTPOAHBIC MOTECHIIUAIBI C
UCIOJIb30BaHNEM ypaBHeHueM HepHcTa,
O/J1C peakiuu ¥ rajibBAHUYECKOTO
3JIeMEHTa, KOHCTaHTy paBHOBecusi OBP,
ONpeesATh HAIpaBJICHUE TPOTEKAHUS
peakuuu.Bnagers:ciocodbamu npoBeeHUs

OBP.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBiieHre 0 HAY4YHOU

KapTHHE MHUpa Ha OCHOBE
ITOJIOKEHUH, 3aKOHOB B

SaKOHOMepHOCTeﬁ CCTCCTBCHHBIX

HayK

HepnonnquKaﬂ CHUCTCMA.

[lepnonnueckuil 3aK0H.
HcTopus co3nanus.
Crpykrypa (mepuomsl,
rpynnbl). Cexiuun
3JIEMEHTOB. 3aBUCUMOCTD
CBOMCTB 3JIEMEHTOB OT
MTOJIOKCHHUS B

[lepuonuueckon cucreme.
ITncbMeHHOE KOHTPOJIbHOE

MeponpusiTue

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.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYLIero KOHTPOJIs pe3yJabTaTOB 00y4YeHHs
OIIK.1.1 NToroBslii KOHTPOJIb. 3HaeT: OCHOBHbBIE 3AKOHBI XUMUHU,
Wmeer nipencrasicHue o Hay4yHOU | MTorosoe KOHTPOJIbHOE OCHOBHBI€ IOHSTHUS U 3aKOHBI XUMUYECKOU
KapTHHE MHpa Ha OCHOBE MeponpusiTue TEPMOJAMHAMUKH, OCHOBHBIE MOJIOKEHHS
TIOJIOXKEHHH, 32aKOHOB 1 XHUMHUYCCKOM KMHETHUKH; KOJIJIUTaTHBHBIC
3aKOHOMEPHOCTEH eCTECTBEHHBIX CBOICTBA PaCTBOPOB; TEOPUHU KUCIOT U
HayK OCHOBAHUIt; CTPYKTYPY IIEPHUOAUYECKOTO
IK.3.1 3aKOHa.YMeeT Ha OCHOBaHUU 3aKOHOB

Brnaneer Mmetonamu 6e301acHOTO
oOpanieHus: ¢ XUMHUYECKUMU
MaTepHaIaMH ¢ y9eTOM UX
(1)I/ISI/II-I€CKI/IX U XUMHNYCCKUX

MIPOM3BOJUTH PACUEThI, AHATU3UPOBATH
M3y9aeMbIe MTPOIECChI, (HOPMYIIHPOBATH
BBIBOJEL. Biiageer MeTogaMu
MPAKTUYECKOTO MPUMEHEHHS 3aKOHOB.

CBONCTB

OIIK.3.1 NwmeeT: coBpeMEHHbIE MPECTABICHUS O
PaboTaer ¢ XuMHUYECKUMHU CTPOEHHMHM aToMa, IPUPOJIE XUMHUECKON
BEILECTBAMH C COOIIIOIEHUEM CBsI3U, CTPOCHUM BCILICCTBA.

HOPM TCXHUKHU 0e30macHOCTH

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

TepmonnHaMuka. JHePreTMKa ¥ HANPaBJeHHE XUMHYECKHX NPoLeccoB. XUMHYECKas
TepMoanHaMuKa. IlepBrblii 3aK0oH TepMoAnHaAMUKH. BHyTpenHss sHeprus. Tensiora u padora.
JHTaabnus. 3akoH 'ecca. JHeprust XuMu4ecKoi cBsi3u. Bropoii 3aKoH TepMOAUHAMMKH.

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH PadoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanuu: 20
[IpoxoaHoii 6ai: 9

IMoka3aTeiu onleHUBAHUS Baaabl
Peuienue 3aganus Ha yclnoBUsL CMEUIEHUS! XUMUYECKOTO 5
paBHOBECHSI.
Pemenue 3ananns Ha pacyeT XMMHUYECKOIO TOTEHIIMaja MpoLecca U BO3MOKHOCTH €ro 5
MPOTEKaHUs
Pemenue 3aaun Ha BEIYHUCIICHUS, CBSI3aHHBIE C YpaBHEHHEM AppeHunyca 5
Pemenue 3ananns Ha MAaTEMAaTUYECKYIO 3aBUCIMOCTh CKOPOCTH PEaKLIUU OT TEMIEPATYPHI.

Kuneruka u Mexanuzm xuMudeckux peakuuid. Knaccupuxkanus peakuuii B XuMH4eCKOl
KknHeTHKe. ['oMoreHHbie u rereporentblie peakuun. CKOPOCTh peakuuu, eé 3aBUCUMMOCTb OT
NMPHUPOAbI, KOHUEHTPAUU YYACTHUKOB, Temneparypsbl. PaBHoBecue.

[TpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0anl, BEICTABIISIEMbIH 32 MEPOTIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 4
[Tpoxoanoii 6amt: 2



Iloxka3atenu oueHMBaHUSA Banabt
[TpaBuUIbHOE U CBOEBPEMEHHOE BBIINOJIHEHHE CAMOCTOATENBHOM pabOThI CTYIEHTa 10 OCHOBHBIM 2
paszaenaM JUCLUIUIMHEI
3amura opOpMIICHHBIX JOMAIIHUX KOHTPOJIBHBIX paboT 1o Temam ['a30Bbie 3aKOHBI U 1
OKHCAUTETEHO-BOCCTAHOBUTEbHbBIE PEAKIIHH
3ammra opOpMIICHHBIX JOMAIIHUX KOHTPOJIbHBIX padoT o temam CBOICTBA pacTBOPOB U 1
THJIPOJIU3

Kunernka nu Mexanuzm xuMudeckux peakuuid. Kinaccudpukanus peakuuii B XuMu4ecKou
KHHeTHKe. ['oMoreHHblie 1 rereporentbie peakuun. CKOpoOCTh peakunu, eé 3aBUCUMOCTDb OT
NMPHUPOIbI, KOHLIEHTPAIUN YYACTHUKOB, TeMneparypbl. PaBHoBecue.

[IponoIKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTannu: 4 yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PpadoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 6
[Ipoxoanoii 6amn: 3

Iloka3aTein olleHUBaHUS Baaasl
Brimonaenue u opopmienue madbopatopHbeiX padoT 3
3amuTa 0ohOpMIIEHHBIX JTa0OPATOPHBIX PA0OT MO TeMaM: XUMHUYECKOE paBHOBECHE, CKOPOCTh B 1
TeTePOTreHHBIX CHCTEMaX.
3ammTa 0(hOpMIICHHBIX JTA0OPATOPHBIX padoT 1Mo TeMaM CKOpPOCTh XMMHUYECKON PEaKIuu 1 1
OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIE PEAKITHH
3ammTa 0(hOpMIICHHBIX JTAOOPATOPHBIX PadOT Mo Teme: BiausiHue katain3aTopoB Ha CKOPOCTh 1
peaxiuu.

OxucanrenbHO - BoccTaHOBUTeNbHbIE peakuuu (OBP). Ctenenn oxkuciaenns. Knaccupurxanus
OBP. [lesenune yuactnukoB OBP Ha ¢pyHknuonaabHbie rpynnsl. 3aBucumoctsb xona OBP ot
Pa3IUYHBIX (paKTOpPOB.

[IpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca

VY cI10BHS IPOBEICHUS] MEPOIIPUSTHS: B YAChI CAMOCTOSITEJIbHO PadoThI

MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
[IpoxonHoii 6ann: 9

IToka3aTe/in OllecHUBAHUS Baaasl
Pemenue 3amanust Ha pacuet pH pacTBopa npu cMENIMBaHUM JIBYX PACTBOPOB CHIIBHBIX 6
AIEKTPOIUTOB
Pemenue 3amanust mo BeIYUCIICHHIO 3HaUeHUs pH B pacTBOpax ciaabbIX 2JIEKTPOIUTOB, B TOM 5
YHCJIE€ B IPUCYTCTBUHU COJIA C OTHOUMEHHBIM HOHOM
Pemenue 3ananust mo teme YciaoBue oOpa3oBaHus M pacTBOpeHUs ocaakoB. KonTponupyer 5
MPaBUIILHOCTh PACUETOB
Pemenue 3amanust mo reMe CriocoObl BRIpaXKEHHUSI COCTaBa paCTBOPOB 4

Ilepuonnueckas cucrema. Ilepmoanuecknii 3axkon. Mcropusi cosnanusi. CTtpykrypa (nmepuoasl,
rpynmbl). CeKIluM 371eMeHTOB. 3aBUCHUMOCTDH CBOIMCTB 3JIEMEHTOB OT MOJI0KEHUS B
Ilepuoauyeckoii cucreme.

[IpoaomKUTENPHOCTD IPOBEAECHUS MEPOIPUATHUS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca



VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 3a MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ain: 9

IToka3aTeau oLlEHUBAHUSA

Baaasl

Pemenue 3amanust Ha onpeeIeHre aTOMHON MacChl IPOCTOTO BEMIECTBA 0 €T0 TeIUIOEMKOCTH 1
SKBUBAJICHTHOU Macce

11

Pemenue 3aJaHuA C UCIIOJIb30BaAHUECM I'a30BbIX
3aKOHOB

Penrenue 3amanust Ha orpeieieHue Macc BEIECTB B CMECH 110 TPOTEKAIOIIIM XUMHUYECKHM
peaKiusIM

HUTOroBbiii KOHTPOJIb.

IIpoaomKUTENLHOCTD IPOBECHUS MEPONPUATHUS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBISIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanun: 30
ITpoxoxnoii 6amn: 13

IToka3aTeyn oLleHUBAHUSA

Baaasl

Brinonnenue 3aaHust Ha pacCTaHOBKY K03(duumentoB B ypaBHeHHn OBP HOHHO-371€KTpOHHBIM
MeTo10M. Beinonnenue 3aganus Ha pacueT 9{C OKMCIUTENbHO-BOCCTAHOBUTEIBHOW peakliuu

8

Bremonnenue 3alaHHs Ha 36}7J'II/IOCKOHI/II-O WX KPUOCKOIINIO

Bremonnenue 3agaHus Ha pacyeT p€aKuuu CPEAbI IIPpHU TUAPOIU3EC COJIN

Brmonnenue 3alaHus Ha CII0COOBI BBIPpAXKCHUA COCTaBa paCTBOpa

Bremonnenue 3aaHus Ha pacy€T r€TCPOr€HHOI0 paBHOBECHUA paCTBOP-0CaAA0K
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