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1. HammeHoBaHMe QM CIMILINHbBI
O0was XumMus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK
Nupukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.4 CiocoO6eH mpoBOIUTh aHAIH3 JIUTEPATYPHBIX JAHHBIX TI0 TEME HAYYHOT'O MCCIICOBAHUS,
TUTAHUPOBATH U TPOBOAMTH C COOTIOCHUEM HOPM TEXHUKH 0€30TTACHOCTH IKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS,
MIPUMEHSATH PACYETHO-TEOPETUUECKUE METOIBI JIJIsl U3YUYEHUSI CBOMCTB BEILIECTB U MPOIIECCOB C UX YUYAaCTUEM C
HCII0JIb30BAaHUEM COBPEMEHHOM BBIYUCINUTEIbHON TEXHUKHI
HNuaukaropsl
OIIK.4.1 PaboTaeT ¢ XUMHYECKUMU BEIIECTBAMH C COOTIOCHUEM HOPM TEXHUKH O€30TTaCHOCTH
ITK.1 CriocoGeH BBIOMPATH U UCIIONH30BATh TEXHUYECKHUE CPEIICTBA U METOBI UCTIBITAHUH JIJISl pEIICHHUS
HAYYHO-HCCIIEeI0BATENbCKHX 33124 B MPO(eCcCHOHATBEHOM 00JIaCTH, MOCTABICHHBIX CIEIHATUCTOM OoJiee
BBICOKOUW KBaNU(UKALIUN
Nuaukaropsl
ITK.1.1 ITpoBoauT paboTHI MO MOUCKY, 0OpabOTKE U aHATN3Y HAYYHO-TEXHUYECKOW MH(POPMAIINH B
npodeccnoHanbHOM 00J1aCTH, MIIAHUPYET OTAEIbHbIE CTaIUN UCCIIEIOBAHUS MIPH Hamuuuu odiero miana HAP
I1K.3 Bnaneer OCHOBHBIMH XMMHYECKUMHU, (PU3MUECKUMHU U TEXHUUECKHUMH aCTIEeKTaMU XUMHUYECKOTO
MIPOMBIIIJIEHHOT'O TPOU3BOJICTBA C YUETOM METOA0B 0€30MacHOro 00palleHusi C XMMUYECKUMH MaTepraiaMu
Nupukaropsl
IIK.3.1 Bnageet meTonamMu 6€3011acHOTO 0OpaIieHus: ¢ XUMUYECKUMU MaTepraiaMu C Y4ETOM HX
(MBUYECKUX M XUMUUECKIX CBOWCTB



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mupokoro npoguis)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 1,2
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 9
O0beM TMCUMILVINHBI (AK.4aC.) 324
KonTakTHas padora ¢ 126
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 42
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 70
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesibHast padoTa 198
(ak.uac.)
®opMBbI TEKYLIET0 KOHTPOJIA HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucemeHHOE KOHTPOJIBHOE MeponpusTue (8)
DopMbI IPOMEKYTOUHOM Ox3ameH (1 Tpumectp)
arrecTanuu

Ok3aMeH (2 TpuMecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

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

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

Tema 1. BBenenne. Ilpeamer u 3axa4u XuMun. ATOMHO-MOJIeKYJAsipHOe YueHne (AMY). Marepus
U ABUKeHHe. B3aumocBsizb Maccsl ¥ dJHeprun. Ilonsitust atom, XuMuyeckuii 31eMeHT, H30TOII, MOJIeKY.JIa.
Crexnomerpudeckne 3akoHbl. CoBpeMeHHOe cocTosiHne AMY.
B npencraBnennom pazzeine qaéTcs onpeaeneHne XUMHH, paCCMaTPUBAIOTCSl 0a30BbIe MOHATHSI, HCTOPUYECKUE
MIPEANOCHUIKM BOZHUKHOBEHUS (DyHAAMEHTaIbHBIX 3aKOHOB, IPUBOJATCS UX (POPMYITUPOBKU U
MaTeMaTHYeCKHUEe BBIPAXKEHHS U MPUMEPHI UCTIOIb30BAHUSI 3aKOHOB.

Tema 2. Ctpoenue atoma. Pazputue npejacrasiieHuii o crpoeHun aroma. BosiHoBast npupoaa
jiekTpoHa. BotnoBasi pynknusa. YpaBHenue lllpénunrepa. Ilonsitue 0 kBaHTOBBIX unciaax. Ilopsaaok
3aM0JIHeHHUS 3JIeKTPOHAMH ATOMHBIX OpOMTAJIeN.

B pasznene paccmarpuBaeTcs UCTOPUS Pa3BUTHSA B3IJIS0B HA CTPOEHUE aTOMA, PEAIIOI0KEHUS, TEOPUH,
MpaBujIa ¥ TOCTYJAThI, JIEKAIIUE B OCHOBE COBPEMEHHOI'O HAYYHOT'O MIPEICTABICHHS 00 aTOME.

Tema 3. Ilepuoanueckasi cucrema. llepuoanuecknii 3akon. Uctopus cozganusi. CTpykTypa
(mepuoabl, rpynnbl). CeKIMU 31eMeHTOB. 3aBUCHMOCTh CBOICTB 3JIEMEHTOB OT MOJI0KEHUS B
Ilepuoauyeckoii cucreme.

B pasnene paccmarpuBaeTcs npeanochuiku oTKpbiTus [lepuoanueckoro 3akona u co3nanus [lepuoanueckoit
cucteMsl. [ToapoOHO pa3dupaercs CTPYyKTypa NEPUOIUIECKON CUCTEMBI U €€ CBSI3b CO CTPOEHUEM aTOMOB.
OHpeﬂeﬂﬂeTCH 3aBUCUMOCTD IIPOABIIACMBIX 3JICMCHTAMU CBOICTB OT HUX IIOJIOKEHUS B HepHOﬂquCKOﬁ
CUCTEME.

CgoiicTBa pacTBOpPOB
B nannom paszene narotcs oOmiye cBeieHUs 0 pacTBOpax. TBEPbIE, )KUAKHE U Ta3000pa3HbIe PaCTBOPHI.
PactBopuMocTb. BonHbie 1 HeBoiHBIE pacTBOPBL. CriocoObl BBEIPaKEHUsI COCTaBa PaCTBOPOB. DHEPTHUs
KPUCTAJUIMYECKOM PEIIETKH, SHEPTHs CobBaTanuy. KoymuratuBHele CBOMCTBA pacTBOPOB. PacTBOpPHI
351eKTpoUTOB. CUIIbHBIE U c1a0ble 3IeKTpoauThl. KoHcTaHTa noHM3auu. TeopHst CUIIBHBIX AJIEKTPOJIUTOB.
3akoH pazbasnenus OctBanbiaa. Kaxyiascs cTeneHb 1uccouanys CUIbHOro 3eKkTpoauTa. MonHoe
IIpou3BeieHNE BOobl. BonopoaHblil mokasarens, MeTos! onpeaeneHus pH. KuciorHo-ocHOBHOE paBHOBecCHE.
Kitaccnueckas teopust KUCIIOT M OCHOBaHMM. [IpencraBienns 0 COBpeMEHHBIX TEOPUAX KUCIOT U OCHOBAHMM.
IM'uaponus coneit. TpyaHopacTBOprUMBIE AIEKTPOIUTHL. [ [pon3BeneHne pacTBOPUMOCTH.

Tema 1. PacTtBopbl. Crioco0bl BbIpaskeHusi KOHIeHTpanuii. KossimratTuBHbie cBoiicTBa pacTBOPOB.



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

B pa3zgene naroTcst IOHATHS pacTBOPA, JIEKTPOJIUTA, HEAIEKTPOJINTA, HOHNU3aUU. PaccMaTpuBaroTCst BUIbI
PacTBOPOB, CIIOCOOBI BBIPAXKEHHS KOHLIEHTpAIMU, 0011e cBoiicTBa pacTBOpoB. [IpuBoautcs knaccuduxams
3JIEKTPOJIUTOB. PaccMaTpuBarOTCs peakuy B pacTBOPAX AJMEKTPOJIUTOB, CBA3b KOHCTAHTHI U CTEIEHU
HOHU3AIUU, BIMAHUC Ha HUX KOHICHTPAIIUN U TCMIICPATYPHI. yIIeHSIeTCSI BHUMAaHHE CBOMCTBaAM
MaJIOpaCTBOPUMBIX BEIICCTB, PECAKIIMU CPCAbl paCTBOPOB. HpI/IBOI[SITCSI IMPUMCPEI paCd€TOB C UCIIOJIB30BAHUCM
Pa3IMYHBIX KOJMYECTBEHHBIX XapaKTEPUCTUK pacTBOPOB. PaccMaTpuBaroTCs TEOPUU KUCIOT U OCHOBAHUM.

Tema 2. OxucianrtebHO-BOCCTaHOBUTENbHBbIE peakuun (OBP). CreneHb okucjieHus .
Kaacenpuxanus OBP. [lesenue yuactnukoB OBP Ha pyHKIHMOHANBbHBIE TPYNIIbI. 3ABHCHMOCTD X0/1a
OBP ot pa3inu4HbIX (pAaKTOPOB.

Omnpenensatorcst ocHoBHBIE MOHATHA: OBP, okucnuTe b, BOCCTAHOBUTEINb, CTETIEHh OKUCIICHHS, BAaJICHTHOCTb,
aneKTpooTpuraTebHOMTh. Kinaccupunupytores OB peakiuu, TpuBOIATCS MPUMEPHI pa3IMUHbBIX PEaKITHil.
PaccmatpuBarotcst yuactHuku OBP 1 ux ¢yHKIMH B 3aBUCMMOCTH OT CTENIEHH OKUCIICHUS, KOHIIEHTPAIUU U
peakuuu cpenbl. [IpuBoasATCs pUMeEpsl UCIIOIb30BAHKS METO1a HOHHO-2JIEKTPOHHBIX YPAaBHEHUM.
PaCCManI/IBaIOTCH SJICKTPOXUMHNYCCKUEC MTPOUECCChI U ONIPCACTIAIOTCA UCIIO0JIb3YCMBIC ITIOHATHUSA. HpI/IBOI[HTCSI
MPUMEPBI PACYETOB C UCIOJIb30BaHUEM 3aKkoHa Dapanes u ypaBHeHnus Hepucra. [IpuBoasrtes pacuerst 91C
raJlbBAaHUYECKOT0 3JIEMEHTa U KOHCTaHTHI paBHOBecusi OBP.

XuMHn4yecKasi TepMOJAMHAMUKA. XUMHYECKAs KHHETHKA U PaBHOBeCHe
Knaccudukanus peakuuii B XumMuueckoi KuHeTHke. [ oMoreHHble u rereporeHHbie peakiuu. CKopocTb
XUMHUYECKOHN peaKly, €€ 3aBUCUMOCTb OT MPUPOIbl U KOHIIEHTPALMU peareHToB, TemnepaTypsl. [lopsaok u
MOJIEKYJISIPHOCTh peakiui. KoHcTaHTa CKOpOCTH peakiuyu U €€ 3aBUCUMOCTh OT Temnepatypsl. [IpaBuio
Bant-T'odda. Ypasuenue Apperuyca. DHeprus aktuparuu. [lorsTue 00 akTHBUPOBAHHOM KOMILIEKCE B
TEOPHH a0CONIOTHBIX CKOPOCTEH peakiuyu. MexaHu3M U KMHETHKa PeaKI[Mi B TOMOTE€HHbBIX U TeTepOreHHbIX
cucremax. OOpaTUMOCTh XUMHUYECKOH peakiiu. Y CIOBHS XUMUYecKoro paBHoBecus. [Ipunmmn Jle-IaTense.
KoHcTanTa xumMu4eckoro paBHOBeCHsI Kak Mepa ITyOUHBI TpoTeKaHus npoueccoB.llenHble u poroxumuyeckue
peaknuu. 'OMOreHHBIN U TeTepOTeHHBIN KaTaln3, GepMEHTATUBHBIN KaTaau3. NHUIMHpOBaHUE peaKITuii.
OHepreTuka u HalpaBJI€HUE XUMUYECKUX NpoLeccoB. OCHOBBI XUMUYECKON TEPMOAMHAMUKH. 3a7aun
XUMHUYECKON TepMoAMHaMUKH. [ToHATHS: cucTeMa, mapaMeTpbl COCTOSIHUS, TEPMOMHAMUYECKOE PaBHOBECHE,
oOpaTtuMble 1 HeoOpaTUMbIe IIpouecchl. [1epBblil 3aK0H TepMoIMHAMUKU. BHYTpeHHSsI SHEprus U €€ N3MEHEHUs
MPU XUMUYECKUX U (Da30BbIX MpeBpalleHusX. Temiora u paboTta pa3nuyHoro poja. DHransnus. CTaHaapTHOE
COCTOSIHME U CTaHAAPTHBIE TEIUIOTHI XMMUUECKUX PEeaKUil. TepMOXUMHUECKHe pacu€Thl, OCHOBAaHHBIE Ha
3akoHe I'ecca. DHeprus XuMHUUYecKoil cBsi3u. BTopoil 3aKk0H TepMOIMHAMUKU. DHTPOIUSA. 3aBUCUMOCTh
SHTpONUH OT TemnepaTypsl. CtanaapTHas 3uTponus DHepruu ['u66ca u I'enbmronsua. Kpurepun
CaMONPOU3BOJIBHOTO MPOTEKAHUSI IIPOLIECCOB B U30JMPOBAHHBIX U OTKPBITHIX CUCTEMAX.

Tema 1. Tepmoannamuka. JHepreTuKa M HaNpaBJeHUe XMMUYECKUX MPOHeccOB. XUMHUYECKas
TepMoauHamMuKa. [lepBblii 3aK0H TepMoaMHAMUKU. BHyTpeHnHsisi 3Heprus. Temnora u padora.
JHTaAbnud. 3akoH ['ecca. JHeprusi Xummnueckoii cBsi3u. Bropoii 3akoH TepMogAnHAMUMKH.

JlaroTcs onpeiesieHrst OCHOBHBIX IMOHATHI: BHYTPEHHSISI SQHEPT S, SHTAIBIHS, YSHTPOIIH,
M300apHO-U30TEPMHUUECKUN U U30XOPHO-U30TEPMUYECKHII ToTeHIInanbl. PaccmarpuBatorces
TepMOJAMHAMUYECKUE 3aKOHBL. [IpUBOAATCS IpUMEPBI PaCU€TOB Pa3IUYHBIX TEPMOJIUHAMUYECKUX
XapaKTEePUCTUK U ONPEICIICHUS HAMPABJIEHUS MPOLEcca MO 3TUM XapaKTePUCTUKAM.

Tema 2. KuneTuka u MexaHu3m XxumMudeckux peakuuil. Knaccudukanus peakuuii B XuMH4ecKoii
KnHeTUKe. ['oMoreHHble U rereporeHunie peakiun. CKopocTh peakium, eé 3aBUCMMOCTb OT NPUPO/BI,



KOHLEHTPAIlUM YYaCTHUKOB, TeMIepaTrypbl. PaBHoBecHe.

PaccmarpuBaroTcsi OCHOBHBIE ITOHATHS Y 3aKOHBI XUMHUUYECKON KUHETUKU. [I[pUBOAUTCS NeneHne peakuuii Ha
rapajuiebHbIE, TOCIEA0BATENbHBIE, CONPSKEHHbBIC U LIETHBIE. Y ACNSIETCS BHUMAHUE BIUSIHUIO HA CKOPOCTh
pEeaKIrU U CMENIEHUE PaBHOBECHSI MIPOIIeCCa KOHIIEHTPAIlMK YYaCTHUKOB, JABJICHHUS U TEMIIEPATYPHI.
PaccmarpuBaeTcs Teopusi akTHBHOTO KOMITIIEKCA, OOBSICHISTCS TOHATHE DHEPTUN aKTUBAIIUN U SBJICHHE
KaTanm3a.

CTtpoeHue BelecTBa.
B pa3zznerne paccMaTpuBaroTCs mpupoa XUMUIECKOM CBSI3H, MPU3HAKK €€ 00pa30BaHUsl, XapaKTEPUCTUKH H
BH/IbI XUMHYECKOH CBSI3H. Y ICIICTCS BHUMAHUE TCOPHSIM U METOJIaM, OOBSICHSFOIIIMM XUMHUYECKYIO CBSI3b M €€
XapaKTePUCTHKH.

Tema 1. Xumnueckasi cBsizb. [loHsiTHE 0 IPpUPOJAE XUMHYECKOH CBSI3U. XapPAKTEPHUCTUKH
XHMHUYECKOH CBA3M: JHEPIHs, JJINHA, MOJAPHOCTh. OCHOBHBbIE MOJIOKEHUSI M HEJOCTATKH MeToAa
BajieHTHBIX cBs3eil (BC). OcHOBHBIE MOHSITUA 0 METO/Ae MOJIeKYJISIPHBIX opouTaJeii (MO).

B pasnene paccmaTtpuBaroTcs Npupoia XUMHUIECKOM CBS3H, IPU3HAKH €€ 00pa30BaHus, XapaKTEPUCTHKU U
BHJIBI XUMHYECKOU CBSI3H. Y ICTSAETCS BHUMAHUE TCOPUSM U METOaM, OOBSICHSIOIINM XUMHUECKYIO CBSI3b U €€
XapaKTEPUCTUKHU.

Tema 2. KoopanHanuonHbie (KOMILIEKCHBIE) coelMHeHUus1. OCHOBHBIE NPeICTABJICHHUS O
KOOPJAUHAIMOHHBIX coeIMHeHUsX (onpeaejieHue Bepuepa), [lonsitue neHTpaJbHbIA aTOM, JIUTAH]I,
KoopAuHanMoHHoe uynciao. Knaccupukanusi KOOpAMHAIUOHHBIX COeTUHEHMH.

B pasnene uzyyarorcs coelMHEHMsI BBICILIETO MOPsSAKAa Ha OCHOBaHUM Teopun BepHepa, paccmaTtpuBaeTcs
o0pa3oBaHKe KOOPAUHAIIMOHHBIX COSAMHEHUN, UX HOMEHKIIATYpa, CTPYKTypa (BHYTPEHHSIS U BHELTHSS cephl),
COCTaBHbIE YaCTH (LIEHTPaJIbHBINA aTOM, JIUTAH/bl), IPUBOAATCS UX XapaKTEpUCTUKU. PaccMaTpuBaroTCst BUIbI
KJIacCU(UKALUU KOOPJUHAIIMOHHBIX COEIMHEHUH (110 MPUHAUIEKHOCTH K KJIaccaM COEAMHEHUMH, [0 IPUPOE
JUTaHJIOB, 110 BHYTPEHHEH CTPYKTYype, MO 3aps Iy KOMIUIEKCHOTO HoHA). [IpruBOasSTCS KONIMYECTBEHHbBIE
XapaKTePUCTHKHU YCTOMYUBOCTH KOOPIAUHAIIMOHHBIX COEAMHEHUN U ()aKTOPBI, BIUSIONIME HA UX YCTONYUBOCTD.
PaCCManI/IBaeTCSI BUJIbI U3OMCPUNU KOOPAWMHAIUOHHBIX COCHHHGHHﬁ.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

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

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

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

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

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

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

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

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

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

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

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

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

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

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

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

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

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

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. CyBopos, A. B. O61m1as u Heopranudeckas XuMus. Borpock! u 3a1aun : yaeOHOe mocodue ist
akameMuueckoro Oakamaspuara / A. B. CyBopos, A. b. Hukonbsckuii. — 2-¢ u3f., ucnp. u aorn. — Mocksa :
NznarensctBo HOpaiit, 2019. — 310 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-534-07902-9. —
Texcer : anextponnsiii // DBC KOpaitt [caiit]. https://www.urait.ru/bcode/441867

2. CyBopos, A. B. O6uias u Heoprauuyeckast Xumus B 2 T. Tom | : yueOHUK 1J1s1 aKaIeMUYECKOTO
6akanaBpuata / A. B. CyBopos, A. b. Hukonbckuil. — 6-e u3n., ucnp. u gon. — Mocksa : M3garenscTBo
IOpaiir, 2019. — 343 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-534-09094-9. — Tekcr :
anexTponHbi // DBC IOpaiit [caiit]. https://www.urait.ru/bcode/427129

3. Huxonbckuii, A. b. O6mast u Heopranuueckast Xumust B 2 T. Tom 2 : yueOHUK Ui aKaJIeMUYeCKOTO
6akanaBpuata / A. b. Huxonsckuii, A. B. CyBopoB. — 6-¢ u3n., ucnp. u gomn. — Mocksa : M3garenscTBo
FOpaiir, 2019. — 378 c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-534-09096-3. — Texcr :
anekTpoHHbIH // DBC FOpaiit [caiit]. https://www.urait.ru/bcode/427130

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 oO1ieil XuMUU:yae0HOe TTOCOOHue ITT HEXUMHUYECKHUX
cnenuanbHocTel By30oB/H. JI. 'muaka ; pen.: B. A. PabunoBuu, X. M. Py6una.-Mocksa:MaTerpan-npecc,2004,
ISBN 5-89602-015-5.-240.

4. I'muuka H. JI. O6mas xumus : yue6nuk / nof. pen. B.A. Ilonosa, A.B. babkoBa. — 18-e u3z., nepepab. u
nomn. — M. : U3natensctBo FOpaiit ; U1 FOpaiit, 2011. — 886 c. — Cepusi: OcHoBbsl Hayk. — ISBN 978-5-
99161221-0. — Tekcr : 27€KTPOHHBIN // DneKTpoHHO-0ubInoTeyHas cucrema bubanoTex : [caift].
https://psu.bibliotech.ru/Reader/Book/8264

5. lpo3nos, A. A. Heopranudeckas xumus : yaeOHoe mocodue / A. A. JIpo3noB. — 2-e u3a. — Capatos :
Hayunas kuaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — Tekcr : 21IeKTPOHHBIH // DIEKTPOHHO-
o6ubmmoreunas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/81031.html



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

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

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

OO6pa3zoBaTenbpHBIN MpoIiecC Mo quciuiInHe O0mas XuMus IpernoiaraeT uCIoIb30BaHNE CISAYIONIETO
MIPOrpaMMHOTO 0OecTieueHUst U UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:
- MPE3CHTAI[MOHHBIC MaTEePHAIBI (CJIAMIBI TIO TEMaM JIEKIIMOHHBIX W MPAKTHYECKUX 3aHSATHH);
- IoCcTyn B pexume on-line B DnekTpoHHyt0 0ubnnoreunyio cucremy (ObC)
- IOCTYT B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIHHON CPely YHUBEPCHUTETA.

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

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

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

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

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

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

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

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

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

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



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

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

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

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

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

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

Onepanunonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrpaBouHno-nipaBoBas cucteMa «Koncynprantllnrocy



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

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

OIIK.1

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

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

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

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

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




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

71a00paTOPHOTO SKCIIEPUMEHTA U
MHTEPIIPETALUU €TI0 PE3YIIbTATOB.

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

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




Komnerenuust IInanupyemble pe3yJbTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0yueHust o0y4eHust
OT1iu4HO
MIPOU3BOJICTBA IO HUM PACUETOB; IPOBEIACHUS
1abopaTOPHOTO IKCIEPUMEHTA, MHTEPIPETAIIUN
€ro pe3yJibTaToB, GOPMYIUPOBKH BHIBOJIOB.
OIIK 4

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

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.4.1 3HATD: npaBuna TeXHUKH HeynoBierBopureJ
PabGotaer c 0€30MMacCHOCTH U MEPbI OTcyTcTBHE MPAKTUYECKUX HABBIKOB PAOOTHI €
XUMUYECKUMU IPEJIOCTOPOIKHOCTH IPH PabOTe B | XUMUYECKUMH BEIIECTBAMU C COOIIOAEHHEM

BEIIECTBAMU C
coOJTI0/ICHHEM HOPM
TEXHUKHU 0€30I1aCHOCTH

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

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

XUMHUYECKOH JT1abopaTopuu.

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

IIK.3

Buiageer 0CHOBHBIMH XHUMH4YCCKHUMH, (l)l/ISI/I‘leCKI/IMI/I H TEXHHUYCCKHMH AaClIEKTAMH XUHMHY€E€CKOI0
INPOMBIINIJICHHOI'0 MPOU3BOACTBA C YY€TOM METO10B 0€e30IacHOro oﬁpamennﬂ ¢ XUMHYCCKHMHU

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

Bnaneer MmeTogamu
0e301acHOro oopamieHus
C XUMHUYCCKUMU
MaTepHalaMH C y4eTOM

(haKkTOphI, BOSHUKAIOIINE MTPU
paboTe ¢ XUMUIECKUMHU
MaTtepuaiamu;

YMETD ucnosib30BaTh NpaBuia u

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




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
uX (pU3nvecKux u HOPMBI TEXHUKHU 0€30MacHOCTH HeynosiierBopuren

XAMHUYECKHUX CBOMCTB

npu paboTe ¢ XMMUYECKUMHU
MaTepHaIaMu;

BJIAJIETH nHaBbIKOM
0e30MmacHOro o0paleHus ¢
XUMHAYECKIMHU MaTepHaJIaMH.

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

3HaeT OCHOBHBIE OINAacHbIE (PAKTOPHI,
BO3HHUKAOIINE TP paboTe ¢ XUMHUYECKUMHU
MaTepuagaMH; He yMeeT UCIOIb30BaTh MPaBHiia
Y HOPMBI TEXHUKH 0€30MacHOCTH MpHU padoTe ¢
XMMHAYECKHMHU MaTepHaJaMH U HE BiaJieeT
HaBBIKOM 0€30TacHOT0 00paIeHus ¢
XUMHAYECKHMHU MaTepHaIaMH.

Xopomuro
3HaeT OCHOBHBIC OTacHbIE (PaKTOPHI,
BO3HUKAIOIINE TIPU pab0OTe ¢ XUMUIESCKUMHU
MaTepHallaMH; YMEET HCIIOJIb30BaTh MTPaBHiIa U
HOPMBI TEXHUKH 0€30MTaCHOCTH TIPH paboTe ¢
XUMHYCCKUMH MaTepHUajaMH, HO HE BIIaJCeT
HaBBIKOM 0€3011acCHOTO 00paIeHus ¢
XUMHYECKUMH MaTepHUaIaMH.

OT1iu4HO
3HaeT OCHOBHBIC OIacHbIE (PaKTOPEI,
BO3HUKAIOIINE TIPU paboTe ¢ XUMUIECKUMHU
MaTepHallaMH; YMEET HCIIOJIb30BaTh MTPAaBHIA U
HOPMBI TEXHUKH 0€30MacHOCTH MpH padoTe ¢
XUMHYECKUMH MaTepHUaIaMy; BJIaJIeeT HABBIKOM
0€301MacHOr0 O0paIIeHNs ¢ XUMHUYECKUMHU
MaTepHaIamH.

IK.1

Cnoco0eH BbIOMpPAaTh U UCIOJIB30BATH TEXHUYECKHE CPEeICTBA M METOAbI MCIIBITAHUM IS
pellleHus] HAYYHO-UCCJIeI0BATEeIbCKUX 32124 B MPO(eCCHOHAIBbHOM 00/1aCTH, OCTABJIEHHBIX
CIENUAJNCTOM 00Jiee BLICOKOH KBAJIU(PUKALMHA

Komnerenuus IlnanupyemMsble pe3y/ibTaThl Kpurtepun onennBanus pe3yJibTaToB
(uHaMKaTOp) o0yueHust o0yueHust
IK.1.1 3HATD: metos! moncka, HeynosierBopure

[IpoBoaut paboTh! 1O
MOMCKY, 00paboTKe 1
aHaJIN3y HAy4YHO-
TEXHUYECKON
uHpopManuu B
npodeccuoHaNbHOM
00J1aCTH, IUTAHUPYET
OTJEJIbHBIE CTAUH
UCCIIeIOBaHMs IIPU

00paboTKU M aHAIN3a HAYYHO-
TEXHUUYECKON HH(POpPMAIIH B
npoecCuoHaTbHOM 00IaCTH.
YMETb: miianupoBats
OTJICIbHBIE CTAIUU UCCIIEIOBAHUS
MPU HAJTMYUHU OOIIETO IMIaHa
HUP, monw3oBaTbest yaeOHOM,
HAYYHO-TEXHUYECKOI
JuTEepaTypoi, cetbto MHTEpHETA

OTcyTCcTBHE CTOCOOHOCTH MPOBOAUTH PAOOTHI
10 TIOUCKY, 00pa0OTKe 1 aHAIM3Y HAyYHO-
TEXHUYECKON MHPOpMAaIIH B
poeCCHOHAIBHON 00J1aCTH, TUTAHUPOBATH
OTACIIBHBIC CTAAUN UCCIICAOBAHUA MTPHU HAJTNINN
obmiero mmana HUP.

Ya0BJI€ETBOPUTENBH
Hannune HayalbHBIX HABBEIKOB IMPOBOACHUA
paboTHI IO MOUCKY, 00pabOTKE U aHATTU3Y




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

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.

YnoBj1eTBOPUTEbH
HAyYHO-TEXHUUECKON HH(OpPMAIIIH B
npodeccuOHaIbHON 00J1aCTH, TNIAHUPOBAHUS
OTJIENbHBIE CTAIUU UCCIEAOBAHUS IPHU HAJTMUUU
oOmero mraga HUP.

Xopomuo
Hannune ciocoGHOCTH POBOANUTH pabOTHI 1O
MIOUCKY, 00pabOTKe U aHAIM3y HAy4YHO-
TEXHUYECKON HHPOpMAIIIH B
npodeccnoHanbHOM 006J1aCTH, ITAHUPOBAHUS
OTJIENbHBIE CTAIUU HCCIEAOBAHUS MTPHU HATMUNU
oOmero mraga HUP.

OTtim4yHoO
CriocoGHOCTh TPOBOAUTH PAbOTHI MO MOUCKY,
00paboTKe U aHaJIN3y HayYHO-TEXHUYECKON
nH(popmaruu B mpodeCcCuOHAIBHON 00J1aCTH,
TUTAHUPOBAHUS OTAENbHBIE CTAAUH
UCCIIEIOBaHMs PU HAJIMYUK OOILEro IiaHa
HWP na BeicOKOM npodecCOHaTIbHOM YPOBHE.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC 2019

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecTANMH : DK3aMeH

Cnoco6 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCsS Ha OCHOBE 06a/uioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MakcuMajbHOe KoJIu4ecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 1o 100

«xopomo» - ot 61 no 80

«YJOBJIETBOPUTEJBbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus Meponpusitue Kountposmpyemblie 3jieMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
OIIK.1.1 Tewma 3. [lepuoanueckas 3HATD: OcHOBHBIC 3aKOHBI XUMUH
Hmeet npeacraBieHue 0 HAy4yHOH | cuctema. [lepuoandeckuii (ITeproauueckuii 3aK0H, KOJIMUYECTBEHHbIE
KapTHHC MHpa Ha OCHOBC 3akoH. MicTopus co3nanus. | 3aKOHBIL, ra3oBble 3ak0HbI). YMETD:
TIOJIOKEHHH, 3aKOHOB 1 Crpykrypa (mepuoisl, Hcnonb30BaTh 3HaHUE OCHOBHBIX 3aKOHOB

3aKOHOMEPHOCTEH ECTECTBEHHBIX | rpyympr). CeKuuu

HayK 3JIEMEHTOB. 3aBUCUMOCTD
CBOMCTB 3JIEMEHTOB OT
MOJIOKEHUS B
IIepnonnueckoii cucreme.
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

JUIsl peIIeHUs pacueTHBIX 3ajad,
COCTABJICHUS YPAaBHEHUU pEaKLIUii,
OTIpEETICHUS] CTEXUOMETPHUUECKHUX

KO3 (D PHUITMEHTOB, aHATM3UPOBATh
Ha0JII0/JaeMble IIPU peaKLusAX SIBICHUS U Ha
OCHOBAaHMHU 3TOT0 (GOPMYJIHPOBATH
BbIBO/IbI. BJIAJIETD: npaktuueckumu
HaBbIKaMU MPOBEACHHUS XUMHUYECKUX
peaxkiuii, METOAaMH ONPEIEIICHUS
MOJIEKYJIIPHBIX Macc ra3000pa3HbIX
BELIECTB, SKBUBAJIEHTHBIX MacC MPOCTHIX U
CJIO’KHBIX BEILIECTB, aTOMHBIX Macc
METaJIJIOB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.1.1

[TpoBoauT paboOTHI MO MOKUCKY,
00paboTKe M aHAIM3y HAYYHO-
TEXHUUYECKON HHPOpMAIIH B
npo¢eCCHOHAIBHON 00J1aCTH,
IJIAaHUPYET OTAETBHBIE CTAIUN
MCCJICIOBAHUS TIPU HATTMIUHT
obmiero niuana HUP

OIIK.1.1

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

Tema 2. OKUCIUTENBHO -
BOCCTaHOBUTEJIHHBIE
peaknuu (OBP). Crenenp
okucnenus. Kinaccupukarms
OBP. Jlenenue y4acTHUKOB
OBP Ha ¢yHKIIMOHATHLHBIC
rpynmbl. 3aBUCUMOCTD X012
OBP ot paznuynbix
(hakTOpOoB.

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HATD: Knaccudukamnmro
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuii (OBP), hbynkumnonamsHoe
pasiuyue y4aCTHUKOB
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX
MPOIIECCOB, 3aBUCUMOCTh HaIlpaBIEHUS
OBP ot peakuuu cpeibl 1 KOHIIEHTPALUH.
YMETb: Cocrasnars ypasaenus OBP ¢
MCIIOJIb30BaHUEM METOJIOB 3JIEKTPOHHOTO
OanaHca U MOJIypeakui
(MOHHO-DJICKTPOHHBIX YPAaBHECHHI )
MIPOBOAMTDH PACUETHI [0 HUM, OTIPEICIISAThH
CTETIeHU OKUCJICHUS JIEMEHTOB U MX
n3MmeHenue npu OBP, paccunteiBats 9/(C
peaKiuu ¢ UCTOIb30BAaHHEM
KOHIIEHTPAIIUi NOHOB - YYaCTHHUKOB.
BJIAJIETD: npakTrnuyecKuMu HaBbIKaMU
nposeaenust OBP, merogamu
KauyeCTBEHHOT'O aHaJIM3a MPOAYKTOB
peaxiuii ¥ pacyeToB, MPOBOIUMBIX IO
pe3yJibTaTaM peaKiuii.

OIIK.1.1

Nmeer nipeacraBieHUe O HAyYHOU
KapTHHE MHUpa Ha OCHOBE
MOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

IK.3.1

Brnaneer MmeTogamu 6e30macHoOro
0OpaleHNs C XUMHUECKUMHU
MaTepHaJlaMH C Y4ETOM HX
GU3NIECKUX U XUMUYECKHX
CBONCTB

OIlIK 4.1

PaGoraeT ¢ xumu4ecKUMH
BEIIECTBAMH C COOJIIOICHHEM
HOPM TE€XHUKH 0€30MaCHOCTH

Tema 1. TepmoauHamuka.
DHepreTrkKa U HalpaBJICHUE
XUMHUYECKHUX MPOLIECCOB.
Xumuyeckas
TepMmoauHamuka. IlepBbiit
3aKOH T€PMOJMHAMUKHU.
BuyTpeHHss dHEpPrUs.
Temnora u pabora.
Ouranenud. 3akoH ['ecca.
DHeprus XMMHUYECKOHN CBS3H.
Bropoii 3akoH
TEPMOJUHAMUKHU.
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HATD: ycnoBus 6e3omacHoro oOpamieHus
C XMMMYECKUMH MaTepuajlaMu, ux
¢du3nueckre 1 XUMHYECKHE CBOICTBA.
YMETb: nons3oBaThcs yueOHOH,
HAYYHO-TEXHUYECKOHU JINTepaTypoH, CEThIO
WNutepuera s npodeccrnoHanbHOMU
JeSITeIbHOCTH; MT0JIb30BaThC XMMUYECKUM
obopynoBanuem. BJIAJIETh: naBeikamu
6e3omacHoil paboThl B XUMHYECKON
nabopaTopuu ¥ yMEHHS 00paIiaThCs C
XUMHYECKUM 000pyI0BaHUEM;
METOAMKAMH aHAIN3a GU3NICCKUX U
XMMUYECKUX CBOWCTB BEILLIECTB.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 Tema 2. Kunetnka u 3HATD: OcHOBHEIE 3aKOHBI I METOBI

Nmeet npeacTaBieHre 0 HAy4YHOH

KapTHHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B

SaKOHOMepHOCTeﬁ C€CTCCTBCHHBIX

MEXaHU3M XUMHYECKUX
peaknuii. Kinaccudukamus
peakuuii B XUMHAYECKOM

KHHeTHKe. ['oMoreHHBIe 1

XUMUYECKON KMHETHKH, MaTEMAaTUKH,
€CTECTBEHHBIX, TYMaHUTAPHBIX U
AKOHOMUYECKUX HAYK MIPH PEIICHUU
npodeccuoHanbHbIX 3a1a4. YMETD:

HayK reTepOreHHbIE PEaKIIHH. Hcrons30BaTh 3HAHHE OCHOBHBIX 3aKOHOB
CkopocTs peakiuu, eé Y METOJIOB KHHETUKH, MAaTEeMaTUKH,
3aBUCUMOCTD OT MPUPOJIBI, | €CTECTBEHHBIX, TYMAaHUTAPHBIX U
KOHIEHTPALlUU YYaCTHUKOB, | 9KOHOMHYECKHUX HAYK MPU PEUICHUH
temreparypsl. PaBHoBecue. | mpodeccuonanbHbix 3ana4d.. BJIAJIETh:
ITucbMeHHOe KOHTPOJIbHOE | TPAKTUYECKUMHU HAaBbIKAMH IPOBEACHUS
MeponpusiTue pacyeToB, OCHOBAaHHBIX HA 3aKOHAX U
METOJIaX MaTeMaTUKH, ECTECTBEHHBIX,
T'YMaHUTAPHBIX ¥ 9KOHOMUYECKHIX HAYK
IIPU pelIeHrur Tpo(hecCHOHANBHBIX 3a/a4.
CIOCOOHOCTH UCTIOIB30BaTh 3aKOHBI U
METO]Ibl MaTEMAaTHKH, €CTECTBEHHBIX,
TYMaHUTAPHBIX ¥ 9KOHOMUYECKHUX HAYK
IIpU pelIeHrur Tpo(hecCHOHATBHBIX 3a/a4.
OIIK.1.1 Tema 2. Kunetuka u 3HATD: OcHOBHBIE 3aKOHBI XUMUHU

Nmeer npeacTaBieHUe O HAyYHOU

KapTUHC MHPa HA OCHOBC
HOHOH(CHHﬁ, 3aKOHOB 1

3aKOHOMepHOCTeﬁ CCTCCTBCHHBIX

HayK
IMK.3.1

Brnangeer MeromaMu 6€30m1acHOTO

oOpareHust ¢ XHMHUYECKUMU
MaTepHaIaMu C YYETOM HX
(1)I/I3I/I‘~I€CKI/IX U XUMHUYCCKUX
CBOMCTB

MEXaHU3M XUMUIECKHUX
peakuuit. Kmaccuduxarms
peaKkuuii B XUMHAYECKOI
KnHeTHKke. 'oMoreHnsie 1
TeTEPOreHHBIC PEAKIINH.
CkopocTs peakiuu, eé
3aBUCUMOCTH OT MPUPO/IBI,
KOHLIEHTPAllUHl YYaCTHUKOB,
TeMreparypsl. PaBHoBecue.
HTorosoe KOHTpPOJILHOE
MeponpusiTie

(ITeproauyeckuii 3aK0H, KOJIMYECTBEHHBIC
3aKOHBI, Ta30BbIe 3akoHbl). YMETD:
Hcnonb30BaTh 3HaHUE OCHOBHBIX 3aKOHOB
JUISL pEILICHUs pacYeTHBIX 3aj1ay,
COCTaBJICHUS YPABHEHHI PEaKIIMiA,
ONpeIeTICHUSI CTEXMOMETPUUYECKHUX

KO3 PUITMEHTOB, aHATU3UPOBATh
HaOII0JTaeMbIe TIPU PEAKIUAX SIBJICHUS U HA
OCHOBaHUU 3TOr0 (OpMYJIUPOBATH
BbIBOAbL. BJIAJIETD: npaktuueckumu
HaBBIKAMH TMPOBEJICHUS XUMHUYECKHUX
peakiuii, METOJaMu ONpeIeICHUS
MOJIEKYJISIPHBIX Macc ra3000pa3HbIX
BEILIECTB, SKBUBAJIEHTHBIX MacC MPOCTHIX U
CJIOKHBIX BEIIECTB, aTOMHBIX Macc
METaJUIOB.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

Tema 3. Ilepuoauyeckas cucrema. Ilepuoanuecknii 3akon. Ucropus cozpanus. CTpykrypa
(mepuoapl, rpynnbi). CeKium 3JieMeHTOB. 3aBHCHUMOCTB CBOICTB 3JIEMEHTOB OT I0JIOKCHHUS B

IHepuoguyeckou cucreme.

IIpoOmKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca




VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6amnn: 8.5

IToxa3zaTenn oneHMBaHUA

Baaasl

1) [TonHOE pemieHue 3a7a4n Ha H30BITOK WIIM HEJIOCTATOK peareHTa IMpy peakiuu oOMeHa:a)
HaIMCaHWEe YpaBHEHUS peakuuu - 1 6amr,0) onpeneneHne peareHTa, HaXosAIIerocs: B U30bITKeE
(aemocratke) - mo 0,5 6amra (1 6amr),B) pacder 1Mo YpPaBHEHHIO PEAKITUU KOJUYECTB YUaCTHUKOB
1 Gamm,r) pacueT Macchl peareHTa, HeoOXOUMOM I MpoBeAeHUs peakuuu - 1 6amr.Mtoro: 4
6anna.2) [lomHoe penienue 3aaaun Ha onpeaeseHrne GopMyJIbl XUMUYECKOTO COSIMHEHUS C
UCTIOJIb30BaHUEM Ta30BBIX 3aKOHOB:a) pacueT MpocTentield (hopMyIIbl COeTMHEHHS IO MACCOBBIM
JIOJISIM AJIEMEHTOB - 1 0an,0) pacueT MOJIIPHOI MacChl COSAMHEHHSI C UCTIONB30BaHUEM Ta30BbIX
3aKOHOB - 2 0aJja,B) ONpeeIeHIe NTeUCTBUTEIIBHONW (POPMYIIBI COSTUHEHHUS 10 COOTHOIICHUIO
MOJISIPHOM MaccChl M mpocTeiieit popmyisl - 1 6amn.Mtoro: 4 6amra.3) [lomHoe pemenne 3anauu
Ha MCIOJb30BAHNE 3aKOHA SKBHBAJICHTHBIX OTHOILICHHI:a) pacueT SKBUBAJICHTHONW MacChI

AIIEMEHTA C YYETOM €ro COJIepKaHus B OKCUE (ColepKaHusl KUCIOPO/ia B OKCHUJIE TTO
HKBHUBAJICHTHOW Macce 37eMeHTa) - 2 6amia,0) pacueT Macchl (00beMa) peareHTa, BCTyHArOIIero B

PEaKIUIO C COSMHEHUEM ATOTO dJIeMeHTa - 2 6amta.vroro: 4 6amna.4) [TonHoe pemieHne 3a1a4u

Ha pacucT MOHSIpHOﬁ MacCChbl ra3006pa3H0r0 HJIN JICTYYCTO BCIICCTBA C UCITOJIb30BAHUECM I'da30BbBIX
3aKOHOB:a) pacueT MOJISIPHOW MacChl BEIIECTBA MPH TAHHBIX YCIOBUSX - 2 Oamia,0) pacuer

MJIOTHOCTH TIAPOB 3TOTO BEIIECTBA IO Apyromy rasy - 2 6amna.lroro: 4 6amra.5) [lomHnoe

pEllIeHHE 3a/1auy Ha ONPEEICHUE aTOMHOM MacChl METAJIJIA C UCIIOJIB30BAHUEM 3aKOHOB
SKBUBAJICHTHBIX OTHOIIEHUM 1 J{rosonra u [ITn:a) pacueT 3KkBUBaJICHTHOM MacChl MeTaJlIa IO

coJiepKaHuIo B okcuze - 1 6ami,6) pacyer NpuOIN3UTETLHOTO 3HAYCHUsI aTOMHON MacChl TOr0
MmeTtasuia 1o 3akony /ltononra u Iltu - 1 6am,B) pacueTr BalCHTHOCTH METaJUIA 110 OTHOLICHUIO
€ro NpuOIM3UTENBHON aTOMHON MacChl K SKBUBAJIEHTHON Macce - 1 6ajui,r) pacyeT TOYHOTO

3HA4YCHUS aTOMHOM MacChl MeTajIa 110 MMPOU3BCACHUIO BAJICHTHOCTHU U SKBUBAJICHTHON MacChI
(pacuet >KBHBaJICHTHOW MacChl APYTOro JIEeMEHTa 1O SKBUBAJCHTHOW Macce MeTayiia) - 1 6asm.

Wroro: 4 6amna.

20

1) YactuyHoe perieHue 3aa4n Ha U30BITOK MITM HEJOCTATOK peareHTa Mpyu peakiuy ooMeHa:a)
HanMcaHue YpaBHEHUs peakiuu - 1 6am,0) onpeneneHue peareHTa, HaxosIerocst B n30bITKe
(menocratke) - o 0,5 6anna (1 6aymT),B) pacueT 1Mo ypaBHEHHUIO PEAKIIMU KOJINYECTB YYACTHUKOB
1 6amn,Hroro: 3 6amra.2) YacTuuHoe pelieHue 3a1a4 Ha onpeesieHne (POpMyIIbl XUMHUYECKOTO
COCZMHEHUS C UCTIOIb30BAHUEM Ia30BBIX 3aKOHOB:A) pacueT MpocTenel (opMyIIbl COeTUHEHHS
110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB - | 6am,0) pacyeT MOJISIPHON MacChl COeIMHEHUS C
HCIOJIb30BaHMEM T'a30BBIX 3aKOHOB - 2 6aya,ltoro: 3 6anna.3) YacTudHOE pernieHne 3a1a4u Ha
WCTIOJIb30BAHME 3aKOHA HKBUBAJICHTHBIX OTHOIICHHUI:a) pacyeT SKBUBAICHTHON MacChl SJIEMEHTa

C YUETOM €T0 COJepKaHUs B OKCHJE (COIepiKaHUs KHCIOPO/ia B OKCHJIE MO SKBUBAJICHTHOMN Macce
anemenTa) - 2 6amta,Mroro: 2 6amna.4) YactuaHoe pemieHre 3a/1aui Ha pacueT MOJISIPHON MacChl

13




ra3000pa3HOro WM JIETYYero BEIIECTBa C UCIOJIb30BAaHHEM I'a30BbIX 3aKOHOB:a) PacyeT
MOJISIPHOM MaccChl BeIECTBA IPU JAHHBIX YCIOBUSX - 2 6aita,Utoro: 2 6amna.S) [NomHoe

pelieHue 3aJa4u Ha OIpeiesIeHe aTOMHOM MacChl METajlla C UCTOIb30BAHUEM 3aKOHOB
SKBUBAJICHTHBIX OTHOMICHUH 1 J{rosionra u [ITH:a) pacyeT S5KBUBAJICHTHON MacChl METaJlIa IO

CoJIepKaHuIo B okcue - 1 6amn,0) pacder mpuOIU3UTEIIBHOTO 3HAUYEHUSI aTOMHOIN MacChl 3TOTO
MeTasuia 1o 3akony Jlrononra u It - 1 6ain,B) pacder BaJIeHTHOCTH METaJlIa IO OTHOIICHHUIO

ero MpUOJIM3UTEIHPHOM aTOMHOW MacChl K SKBUBaJIEHTHOM Macce - 1 6amn,MToro: 3 Gama.

1) YactruHoe pemieHne 3a1aun Ha U30BITOK MJIM HEJOCTATOK PeareHTa Mpy peakiuu oOMeHa:a)
HaIMCaHWe ypaBHEHUS peakuuu - 1 6amr,0) onpeneneHune peareHTa, HaXoAAIIerocs: B U30bITKE
(memocratke) - mo 0,5 6amra (1 6amr),Uroro: 2 6amna.2) YactuuHoe penieHre 3a1auu Ha
orpeneneHne GopMyIIbl XHMUYECKOTO COSAMHEHHSI C UCTIONh30BaHUEM Ta30BBIX 3aKOHOB:A)
pacyeT nmpocTeuiei GopMybl COSTMHEHUS TI0O MaCCOBBIM JOJISIM AJIEeMEHTOB - 1 6ai,0) pacuer
MOJISIPHOM MacChl COSTMHEHHUS C UCTIOIh30BaHUEM Ta30BBIX 3aKOHOB - 2 6aia,lToro: 3 6amra.3)
YacTruHOE penieHre 3a/1a41 Ha MCIIOJIb30BaHUE 3aKOHA SKBHUBAJICHTHBIX OTHOIICHHMIA:a) pacueT

SKBHUBAJIEHTHOM MAacChl 3JIEMEHTa C YYETOM €T0 CO/IePKaHUs B OKCUJIE (COep KaHUs KHCIOpOoia B
OKCHJIE 110 SKBUBAJICHTHOM Macce ayeMeHTa) - 2 6amna,roro: 2 6amna.4) YactuuHoe pereHne

3aJaud Ha pacyeT MOJISIPHOM Macchl ra3000pa3HOTO WM JIETYYEro BELIECTBA C UCIOIb30BAHUEM
ra3oBbIX 3aKOHOB:a) pacyeT MOJIIPHOM MacChl BEIIECTBA MPU JAHHBIX YCIOBUSX - 2 O6ania,toro:

2 6amna.5) IlomHoe pereHre 3a1aun Ha OMpe/IeICHUE aTOMHOW MacChl METalIa ¢
WCITOJIb30BaHUEM 3aKOHOB PKBHBAJICHTHBIX OTHOIICHUM u [romonra u [Itu:a) pacyer
SKBUBAJICHTHON MacChl METaJJIa 10 COJIEPKAHUIO B okcuae - 1 6amn,0) pacuer

MPUOIM3UTEIHPHOTO 3HAYEHUSI aTOMHOM MAacChl 3TOTO MeTasuia 1o 3akony Jlromonra u I1tu - 1
6ama,Uroro: 2 Oama.
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1) HactuuHoe pernieHue 3ajaun Ha n30BITOK MM HEJJOCTATOK pearcHTa MpHu peakiuy ooMeHa:a)
HalMCaHUe ypaBHEHHs peakuuu - 1 6ai1,0) onpeaeneHne pearenTa, HaXxoAaerocs B u30bITKE -
no 0,5 6ayma,Utoro: 1,5 6anna.2) YacTuuHOe pelieHne 3a1a4u Ha orpeaesieHne GopMyisl
XUMHUYECKOTO COSMHEHUS C UCTIOIb30BAHNEM Ia30BBIX 3aKOHOB:a) pacueT MPOCTeHIIei
(hopMyIIBI COETMHEHUS TI0 MACCOBBIM JIOJISIM 31IeMeHTOB - 1 6amn.Mtoro: 1 6amn.3) Yactuunoe
pelIeHne 3aJauu Ha NCTI0Ib30BAHNE 3aKOHA SKBUBAJICHTHBIX OTHOIICHHUI:a) pacyeT

SKBHUBAJICHTHOW MAaCChI AJIEMEHTa C YYETOM €T0 CO/ICPKaHUS B OKCHUJIE (COIep KaHUs KHCIOpOia B
OKCHJIE TIO 9KBUBAJICHTHON Macce aeMeHTa) - 2 6amna,Utoro: 2 6amna.4) Yactuunoe pemieHne

3aa4u Ha pacucT MOJ'I?IpHOfI MacCcChbI F33006p33HOF0 HJIN JICTY4CTO BEUICCTBA C UCITIOJIB30BAHUCM
Ta30BbIX 3aKOHOBZa) pacuct MOHHpHOﬁ MacCChl BCIIECTBA ITPHU JAHHBIX YCJIOBUAX - 2 Gaﬂﬂa,MTOFOI

2 6anna.5) ITonnoe pPCIICHUC 3ala41 Ha OIIPECACIICHUC aTOMHOM MacChl MeTajlja C
HCIIOJIb30BAaHUEM 3aKOHOB SKBUBAJICHTHHIX OTHOIICHUM U Z[IOJ'IOHF& )41 HTI/IZa) pacucT
SKBHBAJICHTHON MacChl MeTaJljIa 1o COJACPKaHNUIO B OKCUIC - 1 68.J'IJ'I,6) pacyeT

HpI/I6J'H/I3I/ITeJ'ILHOFO 3HAYEHHUS aTOMHOM MAacChl 3TOr0 MeTajlia 1o 3aKOHY HIOHOHF@. ulltu - 1

8.5




6amr,roro: 2 Gamna.

Tema 2. OkucauTENbHO - BOCCTAHOBUTEAbHBIE peakuuu (OBP). Ctenenb OKUCIeHU.
Knaccupukauus OBP. /lenenue yuactTinkoB OBP Ha pyHKUMOHAJBbHBIE IPYNIIbI. 3aBUCUMOCTH
xoaa OBP ot pasanynbix GakTopoB.

[IponoKUTENbHOCTE TPOBEICHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSAITEJILHON padoThI
MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanun: 30
[Tpoxomnoii 6amt: 12.5

Iloka3aTesn oeHNBAHUS banasl

1) ITonHoe penieHue 3ajjauu Ha HaXOKJeHHE 00beMa pacTBOpa ¢ MacCOBOM KOHLIEHTpAIEH U 30
M3BECTHOH MIIOTHOCTHIO, HEOOXOUMOrO sl IPUTOTOBJIEHUE 3aJaHHOIO 00beMa pacTBOpa ¢
orpeielIeHHOH 00BeMHOM KOHIIEHTpalKeii:a) pacyeT MacCchl paCTBOPEHHOIO BEILIECTBA O €ro

MOJ'ISIpHOfI Macce U 3aJJaHHOM KOHILICHTpAaluu B o0BeMe IMPUTrOTaBJIMBACMOTI'0 PaCTBOPA - 1 63.]'[.1'[,6)

pacueT Macchl HICXOJIHOTO PacTBOPA, CoAEpKaIIe He0OOXOIUMYI0 MacCy PacCTBOPEHHOTO
BeIlleCTBA - 4 Oajia,B) pacdueT 00beMa UCXOIHOTO pacTBopa - 2 6amna.Mtoro: 7 6amios..2)

[TonHOE penieHue 3a1a4n Ha HAX0XKIEHHE BOJAOPOIHOTO ITOKA3aTelsl pacTBOPA, OIYISHHOTO
CMEIICHUEM 3aJJaHHBIX 00BEMOB JIBYX PACTBOPOB C U3BECTHBIMU 3HAYCHHUSIMH BOJIOPOTHOTO
MOKa3aTelsl Ha HaX0XJIeHHe 00bEMHOT0 COOTHOIICHHUS PACTBOPOB C U3BECTHBIMH 3HAYCHUSMU
BOJIOPOJIHOTO MOKAa3aTeNsl A7l HPUTOTOBJICHUS TPETHETO PACTBOPA C 3aJaHHBIM BOJIOPOJIHBIM
MOoKa3aTelieM):a) pacyeT KOHIICHTPAIM KaTUOHOB BOJOPO/Ia U THAPOKCH/I-HOHOB B

npeJiaraéMbIX pacTBOpax (IIOCTPOEHHE CUCTEMBI ypaBHEHUN) - 2 6aiia,0) pacueT KOHIEHTpaluu

HMOHOB B 00pa30BaBILIEMCs paCTBOpPE, I1OCIIE Peakui HeUTpanu3auu (peleHne CUCTEMbI
ypaBHEHUH 7151 HAX0XKJIeHUsI 00bEMOB CMEIIMBAEMBIX PacTBOPOB) - 3 Oaia,B) pacyer

BOJIOPOJHOTO MOKAa3aTeNsl B MOTYYEHHOM pacTBOpe (pacdyeT COOTHOILIEHUSI 00heMOoB) - 2 OaJa.
Uroro: 7 6annos.3) [lonHoe perienue 3a1a4i Ha K3MEHEHHE BOJOPOJHOTO MOKa3aTess pacTBOpa

cJ1a00T0 JIEKTPOIUTA OTPEICICHHOTO 00beMa MPH BBEJICHUH B HETO 33JJaHHOI MacChl COJIH
(CHJIBHOTO JIEKTPOJIMTA):a) pacueT KOHIEHTPAIUU COJIH (CUIILHOTO AJIEKTPOJIUTA) U HOHOB,
MOCTABIISIEMBIX CHJIBHBIM JIEKTPOJIUTOM B MOJIy4aeMOM pacTBope - 2 6aia,0) pacyer
KOHIIEHTPAIIUU THIPOKCHI-HOHOB (KATHOHOB BOJIOPO/IA) Yepe3 KOHCTAHTY JUCCOIUAINH,
KOHIICHTPAIIMIO CIIa00T0 3JIEKTPOJIUTA U KOHIICHTPAILIUIO HOHOB, MTOCTABIISIEMBIX CHIIbHBIM
3JIEKTPOJIUTOM - 4 Oaiia,B) PacyeT BOIOPOIHOTO TTOKA3aTeNs 10 PACCUUTAHHON KOHIIEHTPAIlUU
rupokcua-noHoB Karnonos Bogopona) - 2 6amna.Mroro: 8 6amios.4) [lomHoe penienne 3anadu
Ha pacueT Macchl HOHOB MAJIOPACTBOPHMOT'O BEIIECTBA IO 3HAYEHHUIO IPOU3BEICHUS
PacTBOPUMOCTH 3TOTO BellecTBa (Ha COOJIOCHNE YCIOBUS 00pa30BaHUs 0CajKa 110 CPABHEHUIO
SHAYCHUSA MMPOU3BCACHUA PACTBOPUMOCTHU U TPOU3BCACHUA KOHICHTPAIIUN HOHOB 3TOT'O
BEIIIECTBA):a) pacueT KOHIICHTPAIIMA HOHOB MaJIOPaCTBOPUMOTO B

1) YacTruHOE peleHne 3a/1aun Ha HaXOXK/JIeHHe 00beMa pacTBOpa ¢ MacCOBOM KOHIIGHTpaIuel u 20
M3BECTHOM IIOTHOCTBIO, HEOOXOUMOTO JIJIsl IPUTOTOBJIEHUE 33JaHHOTO0 00beMa pacTBOpa €
orpesieNieHHOW 00beMHOM KOHIIEHTpalllel:a) pacueT Macchl paCTBOPEHHOTO BEIIECTBA IO €ro




MOJISIPHOM Macce U 3a/1aHHON KOHIIEHTPALMU B 00beMe MPUTrOTaBIMBAEMOro pacTBopa - 1 6ami,0)

pacdeT Macchl HCXOIHOTO PacTBOPA, COJEpKaIIe HeOOXOIMMYIO MacCy PacCTBOPEHHOTO
BemecTna - 4 6ama,Mtoro: 5 6amno.2) YacTuuHoe pelieHre 3a1auu Ha HaX0XKICHUE

BOJIOPOJTHOTO MOKA3aTessl pacTBOPA, MOJYYEHHOTO CMEIIEHUEM 3aJJaHHBIX 00BEMOB JBYX
PacTBOPOB C U3BECTHBIMH 3HAYCHUSIMU BOJOPOTHOTO MOKA3aTeNsl Ha HAXOXKICHHE 00bEMHOTO
COOTHOILEHUS PACTBOPOB C U3BECTHBIMU 3HAYEHUSIMU BOJIOPOAHOTO MTOKA3aTeNsl IS
MIPUTOTOBJIEHUS! TPETHETO PACTBOPA C 33JaHHBIM BOJAOPOIHBIM MTOKA3aTelIeM):a) pacyeT
KOHLIEHTpAlMi KATHOHOB BOJIOPO/Ia ¥ THIPOKCUI-MOHOB B MPEJIaraéMbIX pacTBOpax
(mocTpoeHNe CUCTEMBI ypaBHEHUH) - 2 0aruia,0) pacueT KOHIIEHTPAIlMi HOHOB B 00pa30BaBIIEMCS

pacTBope, MOCie peakiuu HeHTpan3auu (PEeIeHne CUCTeMbl YPAaBHEHHH JIJIST HAXOXKIACHUS
00BEMOB CMELITUBAEMBIX PaCTBOPOB) - 3 Oaia,Mtoro: 5 6amnos.3) YacTuuHoe pelieHne 3aaaqu

Ha U3MEHEHHE BOJOPOIHOTO MOKa3aTels pacTBopa ciaboro 3MeKTPoIuTa ONpeIeIeHHOTo 00bemMa
MIPU BBEJICHUU B HETO 33JJaHHON MAacCChI COJIH (CHIILHOTO AJICKTPOJIUTA):a) pacyeT KOHIICHTPAIIUH

CcOoJIn (CI/IHBHOFO 3J'I€KTpOJ'II/ITa) 1 MOHOB, IMOCTABJIACMBIX CUJIBHBIM 3JICKTPOJIMUTOM B IIOJIYyHaCMOM
pactBope - 2 6anna,0) pacyeT KOHIEHTPALUU THAPOKCUA-UOHOB (KATHOHOB BOJIOPO/Ia) Uuepe3
KOHCTAHTY JIMUCCOIMAIINY, KOHIIEHTPAIUIO cI1ab0ro 3JEeKTPOIUTAa i KOHIIEHTPAIIUIO HOHOB,
MOCTABJISIEMBIX CUIIBHBIM JICKTPOIUTOM - 4 Oamna,Mtoro: 6 6amios.4) YactuaHoe pemieHne

3ala4i Ha pacy€T MaCCbl HOHOB MAJIOPACTBOPUMOT'O BEIICCTBA IO 3HAUYCHUTIO IIPOU3BCACHUA
pPacTBOPUMOCTHU 3TOI'O BEIICCTBA (Ha CO6JIIO,Z[CHI/IC yCJI0BUsA 06pa3OBaHI/I$I ocCaJiKa I10 CPABHCHUIO
SHAYCHHA ITPOU3BCACHUA PACTBOPUMOCTH U IPOU3BECACHNA KOHUCHTPAIIMK HOHOB 3TOI'O
BCH_ICCTBa)Za) PACUCT KOHICHTpAIUU HOHOB MAJIOPACTBOPHUMOI'O BCIICCTBA B 3aIaHHOM o0BeMe

HACBIIICHHOT'O PACcCTBOPA UCXO/S U3 3HAUEHUS POU3BEICHUS PACTBOPUMOCTH 3TOTO BEIIECTBA
(pacuer KOHIIEHTpaIil HOHOB, CIIOCOOHBIX 00pPa30BaTh MAIIOPACTBOPUMOE BEIECTBO) - 4 Oasia,

Wroro: 4 6amna.

1) YacTuaHoe pelieHne 3a1a9u Ha HaxO0X/JIeHne 00beMa pacTBOpa C MaCcCOBOM KOHIICHTpAIMen U
W3BECTHOM TUIOTHOCTHIO, HEOOXOUMOTO JIJIsl MPUTOTOBJICHUE 33JaHHOTO 00beMa pacTBOpa ¢
orpezieIeHHOW 00bEMHOM KOHILIEHTpalluel:a) pacyeT Macchl PACTBOPEHHOTO BEIIECTBA IO €r0

MOJISIPHOM Macce U 3aJaHHON KOHIIEHTPALUU B 00beMe IPUTr0TaBIMBAEMOr0 pacTBopa - 1 6ai,
Uroro: 1 6ann.2) YactuuHoe pelieHue 3ajaun Ha HAX0KI€HUE BOJIOPOJAHOIO ITOKa3aTes

pacTBOpa, MMOJIYYCHHOI0 CMCIICHUEM 3aJJaHHBIX 00BEMOB ABYX paCTBOPOB C U3BCCTHBIMU
SHaAYCHUAMHA BOJOPOAHOT'O IMOKA3ATECII HA HAXOXKICHUC 00BEMHOI'0 COOTHOIICHHUS pPacTBOpPOB C
HU3BCCTHBIMHU 3HAYCHUAMU BOAOPOJHOI'0O MTOKA3aTCIA JJIA IMPUTOTOBJICHUS TPETHETO pacTBOpa C
3a/ITaHHbIM BOAOPOJHBIM HOKaSaTeJ'IeM)Za) pacyueT KOHHGHTpaHI/II;'I KaTHOHOB BOAOpOJa U

THIPOKCH/I-MOHOB B IIpe/jiaraéMbIX pacTBopax (MOCTPOEHUE CUCTEMBI YpaBHEHHMIH) - 2 6ana,0)

pacdeT KOHIIEHTPAIM HOHOB B 00pa30BaBIIEMCs PaCTBOPE, MOCTE PEaKIINH HEUTPpaTH3aluu
(peleHue cUCTEMBI ypaBHEHUH JUIsl HAXOKJEHUSI 00BEMOB CMEUIMBAEMBIX PACTBOPOB) - 3 Oaiina,

Hroro: 5 6amnos.3) YacTuyHoe pelieHue 3a/1a4i Ha U3MEHEHHE BOJAOPOJHOTO ITOKa3aTeNs

pacTBopa c1aboro IEKTPOJINTA ONPEAEIEHHOIO0 00beMa IPU BBEIEHNUH B HETO 3aJaHHON MaccChl
COJH (CHUIIBHOTO AJIEKTPOJINTA):a) pacueT KOHIIEHTPAIMH CONH (CHUIIBHOTO AJIEKTPOJINTA) U NOHOB,
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MOCTABJISIEMBIX CUJIBHBIM 3JICKTPOJIUTOM B ITOJIy4aeMOM pacTBope - 2 6aiia,0) pacyer

KOHLEHTPALUU THIPOKCUI-MOHOB (KaTHOHOB BOJOPO/Ia) YEPE3 KOHCTAHTY AUCCOLUALNH,
KOHIIEHTPALUIO CJ1a00ro 3JIEKTPOJINTa U KOHIIEHTPALUI0 HOHOB, TOCTABIISIEMbIX CHIIBHBIM
AIIEKTPOJIUTOM - 4 Gaia,Mroro: 6 6annos.4) YacTHuHOE pelIeHre 3a/1a4K Ha pacuyeT MacChl

MOHOB MaJ0pacTBOPUMOTO BEIIECTBA 10 3HAYCHUIO MPOU3BEIACHHS PACTBOPUMOCTH ITOTO
BelecTBa (Ha COOJI0ICHNE YCIOBHS 00pa30BaHuUs 0Ca/IKa IO CPAaBHEHHIO 3HAUCHUS
MIPOU3BEJICHUS PACTBOPUMOCTH U MPOU3BEICHHS KOHIIEHTPAIIMH HOHOB 3TOr0 BEIIECTBA):a)

pacyeT KOHIIEHTPAalui HOHOB MaJOPacCTBOPUMOTIO BEIIECTBA B 33JJaHHOM 00BbEMe HACHIIIIEHHOTO
pacTBOpa UCXO/Is U3 3HAUEHUS IPOU3BEICHUSI PACTBOPUMOCTH 3TOT0 BellecTBa (pacyeT
KOHIIEHTPaLUil HOHOB, CHOCOOHBIX 00pa30BaTh MAJIOPACTBOPUMOE BELIECTBO) - 4 Oana,Mtoro: 4

OaJuia.

1) OTcyTcTBYeT pelieHne 3a1auu Ha HaX0xk/IeHne o0beMa pacTBOpa C MacCOBOM KOHIIEHTpaIluei
Y U3BECTHOM IJIOTHOCTHIO, HEOOXOAMMOTIO JUIsl IPUTOTOBJIEHUE 33JaHHOT0 00beMa pacTBOpa C
ompeeIeHHOW 00beMHOI KOHIIEHTpanueid.2) YacTHUHOe pellieHre 3a/1a4i Ha HaXO0XICHHE

BOJIOPOJIHOTO MOKA3aTessl pacTBOPA, MOJTYYEHHOTO CMELICHUEM 3a/IaHHBIX 00bEMOB JIBYX
pPacTBOPOB C U3BECTHBIMU 3HAUYEHUSMHU BOJOPOJHOTO MTOKA3aTeNsl Ha HAXOXKIEHHE 0O0bEMHOTO
COOTHOLLIEHUS PaCTBOPOB C U3BECTHBIMU 3HAYEHUSAMU BOJOPOAHOIO ITOKA3aTENs IS
IPUTOTOBJICHUSI TPETHETO PACTBOPA C 33JaHHBIM BOJIOPOIHBIM IOKa3aTeNleM):a) pacyer

KOHIICHTpAIlMi KATHOHOB BOJIOPO/Ia ¥ THIPOKCUI-MOHOB B TPEIJIaraéMbIX pacTBOpax
(TocTpoeHne CUCTEMBI ypaBHEHHUN) - 2 6aina,0) pacyeT KOHIEHTPAlMU HOHOB B 00pa30BaBIIeMCs

pacTBope, MOCIe PeakIi HeUTpanu3aluuu (peieHne CUCTEMbl YPaBHEHUMN /IJIs1 HAX0XKICHUS
00BEMOB CMEIIIMBAEMBIX PacTBOPOB) - 3 6aia,lToro: 5 6amios.3) YacTuuHoe pernieHne 3a1aqu

Ha USMCHCHUC BOJOPOAHOIO IMOKa3aTejsd paCTBOpa ciaboro QJICKTPOJIHNTA OIIPCACICHHOI'O obobeMa
IIpu BBECACHNUU B HCTO 3aJIaHHOM MacChl COJIU (CI/IHBHOFO BHCKTpOJ'II/ITa)la) pacuCT KOHUCHTpaIuu

COJU (CUIILHOTO 3JICKTPOJINTA) U HOHOB, MOCTABIISIEMBIX CUIIBHBIM 3JIEKTPOJIUTOM B TIOTYy4aeMOM
pactBope - 2 6amia,0) pacueT KOHIEHTPAIIMU THAPOKCHI-HOHOB (KaTHOHOB BOJOPO/IA) Yepe3
KOHCTaHTY TMCCOIMAINY, KOHIIEHTPAIMIO CIA00TO 3JIEKTPOJIUTA U KOHIICHTPAIIUIO HOHOB,
MOCTaBIISIEMBIX CHIIBHBIM 3JIEKTPOJIUTOM - 4 6amia,toro: 6 6amnoB.4) YacTuuHoe penieHue

3a/la4¥l Ha pacyeT MacChl HOHOB MaJIOPACTBOPUMOTO BEIIECTBA M0 3HAYCHUIO TTPOU3BEICHUS
PacTBOPUMOCTH 3TOTO BelIecTBa (Ha COOIIOICHNE YCIOBUS 00pa30BaHUs 0CajKa 110 CPAaBHEHUIO
3HAYCHUS IPOU3BEICHUSI PACTBOPUMOCTH U TIPOM3BEICHUS KOHIICHTPAIIMH HOHOB ATOTO
BEII[ECTBA):a) pacueT KOHIEHTPAIIMH HOHOB MaJIOPACTBOPUMOTO BEIIECTBA B 33JJAHHOM 00beMe

HACBIIIIEHHOTO PACTBOPA UCXO/Is U3 3HAUCHUSI TIPOU3BEACHUSI PACTBOPUMOCTH 3TOTO BEIIECTBA
(pacyeT KOHIIEHTpaIMil HOHOB, CIOCOOHBIX 00pa30BaTh MAIOPACTBOPUMOE BEIIECTBO) - 4 Oalia,

Uroro: 4 6amna.
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Tema 1. TepmoguHaMuka. JHepreTuka U HanpapJeHHe XUMUYECKHUX NPoueccoB. XUMHUYeCKas
TepmoanHamuka. Ilepsblii 3akoH TepmoauHaMmuku. Buyrpennsisi 3neprus. Temiora u padora.

IHTanbnus. 3akoH I'ecca. Jneprus xXummuveckoi cBsi3u. Bropoii 3aKoH TepMOAUHAMHKH.

[Ipo0mKUTENTBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSTHUS: B YAChl CAMOCTOSAITEILHON padoThI




MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 6
IIpoxoaHoii 6amn: 3

IToxa3aTeIu onleHUBAHUS Baaasl

B coBepiieHCTBE 3HaeT yclioBuUs 0€30MaCHOT0 0OpaIIeHHus ¢ XMMUYECKUMU MaTepuaaaMu, Ux 6
¢du3nUecKue u XuMuieckue cBorictBa. CBOOOHO MOIB3yeTCsa yueOHOM, HAyYHO-TEXHUYECKOM
JTUTEepaTypoi, ceTbio MIHTepHeTa 1715 MpodecCHOHANBHON e TeNbHOCTH; XUMUYECKIM
obopynoBaHueM. B coBepiieHCTBE BiIaIeeT HaBbIKaMU O€30MMaCHOM pabOThl B XUMUYECKOU
1a00paTOPUN U YMEET 00paIaThcsi ¢ XAMUYECKUM 000py0BaHUEM; METOIUKAMHU aHATN3a
(UBHYECKUX U XUMUYECKUX CBOWCTB BEIIIECTB.

3HaeT ycaoBus 6€30macHOro OOpalIeHus ¢ XMMUYECKUMHU MaTepHaiaMu, uX (pu3ndeckue u 5
XUMUYECKHEe CBOWCTBA. Jl0CTAaTOUHO yMENo MOIb3yeTcsl yueOHOM, HayYHO-TeXHUYECKOM
JTUTEPATYpOi, ceThio MHTepHEeTa 7151 TPO(hEeCCHOHATIbHOMN e TENPHOCTH,; XUMHYECKUM
obOopynoBanueM. Bianeer HaBbikaMu 06e301acHOM pabOTH B XUMHUYECKON J1a00paTOpun U yMeeT
o0palarbcsi ¢ XMMUYECKUM 000pyI0BaHUEM; METOAMKAMH aHaIu3a (PU3MYECKUX U XUMUYECKUX
CBOMCTB BEILECTB.

3HaeT OCHOBHBIE YCJIOBHUS 0€30M1aCHOT0 O0paleHHs ¢ XUMHUYECKUMU MaTepralaMu, UX 4
¢u3nueckue 1 XumMuueckue cBoiictaa. Ilonb3yercs yueOHOM, HAyYHO-TEXHUYECKOH TUTepaTypoi,
ceTbio MHTEepHeTa 1715 podecCHOHaIbHON NeSTEIbHOCTH; XUMUYECKUM 000py10BaHUEM.
Brageer oCHOBHBIMHM HaBBIKAMH 0€30TIACHON PaOOTHI B XUMUYECKOM TAOOPATOPHH U yMEET
o0palaTbcsi ¢ XMUMUYECKUM 000pYyI0BaHUEM; METOAMKAMH aHaIu3a (PU3HYECKUX U XUMUYECKUX
CBOMCTB BEILECTB.

He 3naet ycnoBuii 6e30macHoro oopamieHus ¢ XMMHUUYeCKMMH MaTeprallaMu, UX (pu3nueckue u 3
XUMHYecKHe cBoiicTBa. He ymeeT monbp30BaThesi yueOHOM, HAyYHO-TEXHUUECKOM JTUTEepaTypoi,
ceTbto MHTEpHETa 1715 podecCuoHaIbHON AesSTEIbHOCTH; XUMUYECKUM o0opynoBanueM. He
BJIaJieeT HaBbIKaMu 0e301acHOM paboThl B XUMUUYECKOHN J1ab0paTopuu 1 HE yMEeT 00pallaThCes ¢
XUMHUYECKUM 000pYyI0BaHHEM; METOIMKAMU aHaIN3a PU3NYECKUX U XUMUYECKHX CBOMCTB
BEILIECTB.

Tema 2. Kuneruka nu MexaHu3M xuMmn4yeckux peakunid. Knnaccupukanus peakuuii B XuMH4YeCKOM
KnHeTHKe. ['oMOreHHblie U rereporeHHbie peakuuu. CKOpoOCTh peakumnu, ¢ 3aBHCUMOCTb OT
NPHUPOAbI, KOHIEHTPALIUM YYACTHHKOB, TeMnepatypbl. PapHoBecue.

[TpoaomKUTensHOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HACHI ayIMTOPHOI padoThI

MaxkcuManbHbIN 0aJl1, BEICTABISIEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: 4
[TpoxoaHoii Gamn: 2

IToxa3zaTen oneHUBAHUS Banabl

[TosnHOE BBINIOJIHEHUE 3aJJTaHUI caMOCTOATENbHON paboThl o TeMe "KosuuratuBHbIe CBOMCTBA 4
pacTtBOpoB'":1) Ha BEIUMCIIEHUE TEMIIEPATyPhI 3aMep3aHUs PACTBOPOB,2) Ha BHIYHUCIICHUE

MmapuoyaibHOI'O OAaBJICHUS ITapa PACTBOPUTECIIA HAJl PAaCTBOPOM C SaHaHHOﬁ Maccoi HCOJICKTPOJIUTA,

3) pacdyeT MOJIIpHOI MacChl pAaCTBOPEHHOT'O BELIECTBA [0 OCMOTHYECKOMY JIaBIICHUIO B €r0
pactBope,4) Ha pacyeT TEeMIEPaTypbl KUIIEHUs pacTBOpa C 33JJaHHON KOHIEHTpaIueit

HERJIEKTPOJINTA,S) Ha U3MEHEHNE NaplUaIbHOrO JAaBICHHS pACTBOPUTEIS IIPH MOITYUYEHUH

pacTBOpa U3 3a1aBA€MbBIX MAaCC paCTBOPUTECIIA U HCBJIGKTpOJII/ITa,6) Ha pacueT OCMOTHUYCCKOI'O




JIaBJICHUSI B paCTBOPE HEAJIEKTPOJIMTA U3BECTHOM KOHIIEHTPALMH IIPU U3BECTHOM TEMIIEpaType U
IUIOTHOCTH PacTBOPA.7) Ha pacdyeT MOJIEKYJIIPHON MacChl HEAJIEKTPOJIUTA IO TEMIIEpaType

KHIICHUS PacTBOpPa, IIPU U3BECTHBIX MacCax PAaCTBOPEHHOTI'O BEIIECTBA U PACTBOPA,
70YJIMOCKONMUYECKOM MOCTOSIHHOW U TeMIIepaType KUIIEHUsSI paCTBOPHUTEINL,S) Ha pacueT MacCOBOM

JI0JIM pPaCTBOPEHHOT'0 HERJIEKTPOJIUTA 110 TEMIIEPATYPE KUIIEHHs pacTBOPA,Y) OTBET Ha BOIIPOCHI O

COOTHOILIEHUH a) OCMOTUYECKHUX JaBICHUH PaCTBOPOB HEIEKTPOJIUTOB C PA3IUYHBIMU
MOJISIPHBIMU MaccaMy IPH OJAMHAKOBBIX MAaCCOBBIX JA0JIAX, 0) OCMOTHUECKUX JaBJICHUH
PacTBOPOB HEDJIEKTPOJIUTOB € Pa3IUYHBIMUA MOJIIPHBIMY MAacCaMy IIPHU OJUHAKOBBIX MOJIIPHBIX
KOHIEHTPALUAX U OJMHAKOBBIX TEMIIEpaTypax, B) TEMIIEPATyp 3aMep3aHusl paCTBOPOB PA3HBIX
HEBJICKTPOJIUTOB C OJJMHAKOBBIMU MacCOBBIMU KOHLIEHTpaUsIMH,10) Ha pacueT H30TOHUYECKOTO

K03 uLIMeHTa 110 BETMUYNHE OCMOTHYECKOT0 JaBJIeHUs pacTBopa,l 1) Ha pacueT kaxyuieics
CTENEHM JUCCOLMALMY 110 TEMIIEPATYPE 3aMeEP3aHusl pacTBOPa,l2) Ha pacueT KaxKylencs

CTETNeHH JUCCOLMAIMU U N30TOHUYECKOT0 Kod((uilreHTa mo BeTUYrHE MapIiHaTIbHOTO 1aBICHUS
MapoB PACTBOPHUTEISI HAJT PACTBOPOM C U3BECTHOM KOHIICHTPAIIUH.

BrinonHenue ¢ He3HAYUTENBHBIME OLTHOKAMU 33JaHUN CAMOCTOSITEIBHON pabOTHI 110 TEMe
"KonnuratuBHbie cBOMCTBa pacTBOPOB':1) Ha BRIYKCIICHUE TEMIIEPATYPBI 3aMEepP3aHUs PACTBOPOB,

2) Ha BBIYMCIICHHE MMAPIIUATBLHOTO JABJICHUS Mapa paCTBOPUTEIS HA/l PACTBOPOM C 3aJIaHHOM
Maccol HEANIEKTPOIUTA,3) pacueT MOJSPHON MacChl paCTBOPEHHOTO BEIIECTBA IO

OCMOTHYCCKOMY JAaBJICHUIO B €TI0 paCTBOp€,4) Ha pacucT TEMIICPATYPbl KUIICHUA pacTBOpaA C
3aJlaHHOH KOHLICHTpaI_II/Ieﬁ HCSHGKTPOJII/ITEI,S) Ha UBMCHCHUC MAPLUATIBHOT'O JaBJICHUA
paCcTBOPUTECIIA IIPU IMOJTYYCHHUU PACTBOPA U3 3a1aBACMbIX MACC paCTBOPUTCIIA U He3J'IeKTpOJ'II/ITa,6)

Ha pacdyeT OCMOTHYECKOT0 JIaBJIICHHS B PACTBOPE HEAIEKTPOIUTA U3BECTHOM KOHIIEHTPALIMU IIPU
M3BECTHOM TemIepaType U IUIOTHOCTU pacTBopa.7) Ha pacyeT MOJIEKYJIIPHON MacChl
HEDJICKTPOJIUTA 10 TEMIIEPAType KUTIEHUS paCTBOPA, MPU U3BECTHBIX MAaCCaX PACTBOPEHHOTO
BEIIECTBA U PACTBOPA, F0YITHOCKOMUYECKON TOCTOSTHHON U TEMIEepaType KUTICHHs paCTBOPUTEIS,
8) Ha pacueT MaccoBO¥ 10JIM PACTBOPEHHOTO HEANIEKTPOIIUTA 110 TeMIepaType KUIEHHs pacTBOPa,

9) oTBeT Ha BOIPOCHI O COOTHOIIEHUH a) OCMOTUYECKUX JIaBJICHUN PaCTBOPOB HEJIEKTPOIUTOB C
Pa3IMYHBIMHU MOJISIPHBIMM MacCaMy IIPU OJIMHAKOBBIX MAaCCOBBIX J0JISIX, 0) OCMOTHYECKHUX
JABJICHUN PACTBOPOB HEIIEKTPOJIUTOB C PA3IUYHBIMUA MOJISIPHBIMYA MACCAMU IIPU OJUHAKOBBIX
MOJIIPHBIX KOHIIEHTPAIUSIX U OJMHAKOBBIX TEMIIEpaTypax, B) TEMIEpATyp 3aMep3aHusi paCTBOPOB
pa3HBIX HEAIEKTPOIUTOB C OJIMHAKOBBIMH MAaCCOBBIMM KOHIIEHTpalusmu,10) Ha pacuer

M30TOHMYECKOT0 KO3 HUIMEHTA 110 BEJIMYMHE OCMOTHYECKOT0 IaBJIeHUs pacTBopa,l 1) Ha pacuer
Ka)KyILEHCs CTENIEHU AUCCOLMALMY 110 TEMIIEpaType 3aMep3aHus pacTBopa,l2) Ha pacyer

Ka)KyH_ICI\/'IC}I CTCIICHU JUCCOMalli U U30TOHUYCCKOI'O KOB(I)(I)I/IL[I/ICHTa 110 BCJIMYHHC
napuuaJIbHOTO AABJICHUA MTApPOB PACTBOPUTEIA HAZl paCTBOPOM C HW3BECTHOMU KOHLOCHTpPAIUH.

3.5

YacTudHOE BBITIOJIHEHHE 3aaHU CaMOCTOSTENIbHON paboThl o TeMe "KosuraTuBHbIE CBOMCTBA
pacTBopoB":1) Ha BBIUMCIIEHNE TEMIIEPATYpPhl 3aMEpP3aHuUsl PACTBOPOB,2) Ha BBIYUCIICHUE

HapIMaIbHOTO AABJICHUS Mapa paCTBOPUTENS HAJl PACTBOPOM C 33JJaHHOW MacCON HEAJIEKTPOJIHTA,

3) pacyer MOJIIPHOI MaccChl pACTBOPEHHOTO BEIECTBA 0 OCMOTUYECKOMY JIaBJICHUIO B €T0




pacTBope,4) Ha pacueT TeMIlepaTypbl KUIIEHUS pacTBOPa C 3aaHHON KOHIIEHTpaluei
HERJIEKTPOJINTA,S) Ha N3MEHEHNE NapLUaJIbHOTO 1aBJICHUS PaCTBOPUTEIIS IIPU MOTYyUYEHUN
pacTBopa U3 33aBacMbIX MAacC PACTBOPUTENS U HEINEKTPOJINTA,6) HA pacyeT OCMOTHYECKOIO

JIaBJIEHUSI B paCTBOPE HEAJIEKTPOJIMTA U3BECTHON KOHIIEHTPALMH IIPU U3BECTHOM TEMIIEpaType U
IUIOTHOCTH PAacTBOPA.7) Ha pacyeT MOJIEKYJIIPHON MacChl HEAJIEKTPOIIUTA IO TEMIIepaType

KHIICHUS PacTBOpa, MPU U3BECTHBIX MACCaX PACTBOPEHHOTO BEIIECTBA U PACTBOPA,
70yJIMOCKONNYECKOM OCTOSIHHOW U TeMIIepaType KUIIEHHUsI paCTBOPHUTEIS,8) Ha pacuyeT MacCOBOM

JI0JIM pPaCTBOPEHHOT'O HERJIEKTPOJIUTA 110 TEMIIEPATYPE KUIIEHUS pacTBOPa,Y) OTBET Ha BOIIPOCHI O

COOTHOILIEHUH a) OCMOTUYECKHUX JaBICHUH PACTBOPOB HEIEKTPOJIUTOB C PA3IUYHBIMU
MOJISIPHBIMU MaccaMy IPH OJAMHAKOBBIX MAaCCOBBIX J0JIAX, 0) OCMOTHUYECKUX JaBJICHUH
PacTBOPOB HEAJIEKTPOJIUTOB € PA3IUYHBIMUA MOJISIPHBIMY MAacCaMy IPHU OJUHAKOBBIX MOJIIPHBIX
KOHIEHTpALUAX U OJMHAKOBBIX TEMIIEpaTypax, B) TEMIIEPATYp 3aMep3aHus paCTBOPOB PA3HBIX
HE3JICKTPOJIUTOB C OJJMHAKOBBIMU MacCOBBIMU KOHLIEHTpalUsIMH,10) Ha pacueT H30TOHUYECKOTO

K03(uimeHTa 1Mo BeIMUYNHE OCMOTHYECKOT0 JaBJIeHUs pacTBopa,l 1) Ha pacueT Kaxyuieics
CTENEHM JUCCOLMALMY 110 TEMIIEPATYPE 3aMeP3aHusl pacTBOPa,l2) Ha pacueT KaxKylencs

CTETIEeHH JUCCOLUAIMU U N30TOHUYECKOT0 Kod(h(uileHTa mo BeTUYHHE MapIHaTIbHOTO 1aBICHUS
MapoB PACTBOPUTEISI HAJT PACTBOPOM C U3BECTHOM KOHIICHTPAIIUH.

BrinonHeHue noyIoBUHbI 33/1aHUI caMOCTOATENbHOM paboTsl o TeMe "KomnmuraTuBHble CBOMCTBA 2
pacTBOpoB":1) Ha BBIUMCIIEHUE TEMIIEPATYpPhl 3aMEP3aHusl PACTBOPOB,2) HA BBIYUCIICHUE

MapIraIbHOTO JIABJICHUS Mapa pacTBOPUTENSI HAJl PACTBOPOM C 33JaHHOW MacCOW HEAICKTPOJIHTA,

3) pacdeTr MOJIIPHOM MacChl paCTBOPEHHOT'O BEIIECTBA IO OCMOTHYECKOMY JaBIICHHIO B €TI0
pactBope,4) Ha pacyeT TeMIIepaTypbl KUIIEHUs PacTBOpa € 3aJaHHOM KOHIIEHTpaLuei

HCSJICKTPOJII/ITEI,S) Ha U3MCHCHUC MAaPpUUAJIBHOI'O JaBJICHUA PACTBOPUTECIIA IPH ITOJTYUYCHUU
pacTBOpA U3 3a1aBACMbIX MACC PACTBOPUTCIIA U HCSHGKTpOHI/ITa,6) Ha pacueT OCMOTHUYCCKOI'O

JIaBJICHUS B PACTBOPE HEAJICKTPOJIMTA U3BECTHON KOHIICHTPAIMH IIPH U3BECTHOM TEMIIEpaType U
IUIOTHOCTH PAacTBOpPa.7) Ha pacyeT MOJICKYJIIPHON MaCChl HEAJICKTPOJIUTA [0 TEMITEPaType

KMIIEHUS pacTBOpa, IPU U3BECTHBIX MaccaxX PaCTBOPEHHOI'O BEIIECTBA U PACTBOPA,
50yJINOCKONTUYECKOM MOCTOSIHHOM U TeMIlepaType KUIIEHUs] paCTBOPHUTEN,S) Ha pacueT MacCOBOM

AOJIK paCTBOPCHHOI'O HERJICKTPOJIUTA IO TCMIICPATYPEC KUIICHU A paCTBopa,9) OTBCT HA BOIPOCEHI O

COOTHOILIEHUH ) OCMOTHYECKUX JJaBJIIEHUI PaCTBOPOB HEIEKTPOIUTOB C PA3INUHBIMU
MOJIIPHBIMU MaccaMH MPU OJJUHAKOBBIX MACCOBBIX JI0JISIX, 0) OCMOTHUYECKUX JaBJICHUN
PacTBOPOB HEDJIEKTPOJIUTOB € PA3IMYHBIMU MOJIIPHBIMU MacCaMU IIPU OJUHAKOBBIX MOJIAPHBIX
KOHIEHTPALUAX U OJUHAKOBBIX TEMIIepaTypax, B) TEMIIEpATyp 3aMep3aHusi PaCTBOPOB PA3HBIX
HERIEKTPOJIUTOB C OAMHAKOBBIMU MaCCOBBIMHU KOHLIEHTpaUMsAMH,10) Ha pacueT H30TOHUYECKOTO

K03 pUILIMEeHTa 110 BETMYNHE OCMOTHYECKOT0 JaBJIeHUs pacTBopa,l 1) Ha pacueT Kaxyueics
CTEIEHH JUCCOLMALNYU 10 TeMIIepaType 3aMep3aHus pacTBopa,l2) Ha pacueT Kaxyuiencs

CTETNEeHH JUCCOLUAIMU U N30TOHUYECKOTo Kod(PHIMeHTa Mo BEeIUYNHE MapIHaTIbHOTO AaBICHUS
MapoB PACTBOPUTEIISI HAJI PACTBOPOM C U3BECTHOM KOHIICHTPAIIHH.

Tema 2. Kuneruka u MexaHu3M XuMH4YecKuXx peakuni. Knaccugukanus peakuuii B XMMHYECKOH



KHHeTHKe. ['oMoreHHbIe H reTeporeHnbie peaknuu. CKOpocTh peaknuu, eé 3aBHCUMOCTD OT

NPUPO/Ibl, KOHIEHTPAIIUM YYACTHHKOB, TeMIlepaTypsl. PaBHoBecue.

[TpoaomKUTEeTsHOCTD TPOBEICHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIi 0aJll, BEICTABIIIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTecTauuu: 40
[Tpoxoxnoii 6amr: 17

IToxa3zaTem oneHUBAHUS

Banabl

1) IlonHOE pemieHue 3ajaun Ha pacyeT CTETeHH THAPOIIN3a H BOJAOPOIHOTO MOKa3aTeNs B
pacTBOpe ¢ U3BECTHOM KOHIIEHTpAIMel coiu, moaBepraroeiica ruaponusy;2) [lonHoe pemieHue

3aJ]auM Ha pacyeT MPOU3BEACHUS PACTBOPUMOCTH COCIMHEHUS TIPU U3BECTHON Macce ero B
3aJJaHHOM 00’beMe HaCBIIIEHHOTO pacTBopa;3) IlonHoe pemieHne 3ajaun Ha pacyeT paBHOBECHBIX
KOHIIEHTpAIlM{ YYaCTHUKOB PEAKIIMU MTPU U3MEHEHUH KOHIIEHTPAIlUU OJHOTO U3 YYaCTHUKOB
(MU TIpY M3BECTHOM KOHIIEHTPAIMK OJTHOTO U3 YYACTHHUKOB B ONpEeNIEHHbI MOMEHT BPEMEHH);

4) [TonHOE pelnieHue 3a/laHks Ha COCTaBIICHUE YPAaBHEHHS OKHCIUTEIHbHO-BOCCTAHOBUTEIHHOMN
peakiun;5) [ToaHoe pelieHue 3a1a4uu Ha pacyeT BOJAOPOTHOTO IMOKa3aTes B BOJHOM PacTBOPE

€1a00ro 3JIEKTPOINTA, U Ha U3MEHEHHE 3HAUEHUSI BOJOPOJHOTO MTOKa3aTesl Ipy JOOaBICHUH K
U3BECTHOMY 00BEMY UCXOJHOTO PACcTBOPA 3a/IaHHOM MacChl COJIM, TOCTABISIONIEH B pacTBOP HOH,
AQHAJIOTMYHBINA OJTHOMY U3 HOHOB ciaboro anekTponuTa;6) [lomHoe pemenue 3aaauu Ha
KOJUIMTaTUBHBIE CBOKCTBA pacTBopa;7) [lonHoe pelienne 3aaaun Ha pacyeT 3IeKTPO-ABIKYIICH

CHUJIBI OKMCIIUTEIbHO-BOCCTAHOBUTECILHOM pCaKknuu IMpu U3BCCTHLIX KOHLCHTPAIUAX
HOHOB-YYaCTHHKOB.

40

1) JoctatoyHoe perieHne 3ajau Ha pacyeT CTENEeHHU TUIPOJIM3a U BOJOPOIHOTO MTOKa3aTels B
pacTBOpe ¢ U3BECTHOM KOHIIEHTpAIIMEH COJH, MOABEpTaroIieiics ruponunsy;2) Jlocratounoe

pelleHue 3aJauu Ha pacyeT NPOU3BEAECHUS pPACTBOPUMOCTH COEJMHEHUS IIPU U3BECTHOM Macce
€ro B 33JJaHHOM 00beMe HACBILIEHHOT0 pacTBopa;3) JlocTraTouHoe perieHue 3a1auu Ha pacueT

PaBHOBECHBIX KOHLIEHTPALMNA YYaCTHUKOB PEAKIIMM ITPU U3MEHEHUHN KOHLIEHTPALMK OJJHOTO U3
YYaCTHHUKOB (WJIM IIPU U3BECTHOM KOHLIEHTPAL[MHM OAHOTO U3 YYaCTHUKOB B OIIPECIICHHBII
MOMEHT BpeMeHHM );4) [locTaTouHOoe pelieHne 3aJaHusl Ha COCTABJIEHUE YPaBHEHUS

OKHUCJINTEIbHO-BOCCTAHOBUTENIBHON peakiuy;S) JlocTaTOUHOE PELIEHUE 3aaUl Ha pacyeT

BOJIOPOJTHOTO TIOKA3aTessl B BOAHOM PacTBOpPE CIabOro 3JIEKTPOIUTA, U HA U3MEHEHNE 3HAUCHUS
BOJIOPOJIHOTO IOKA3aTessl Py J00aBIEHUH K U3BECTHOMY 00bEMY UCXOJHOIO PacTBOpa
3aJJaHHOM MacChl COJIM, TIOCTABIISIONICH B PACTBOP MOH, AaHAJIOTUYHBIM OJTHOMY U3 HOHOB CJIab0ro
aekTposnTa;6) JlocTaTouHoe peneHre 3a1auu Ha KOJUIUTaTUBHBIE CBOMCTBA PacTBOpa;7)

JlocTaToyHOE pellIeHUE 3a/1a4d Ha pacueT JEKTPO-ABHKYILIEH CHUITBI
OKHUCIIUTEIBHO-BOCCTAHOBUTECILHOMU PCaKknuu nmpu N3BCCTHBIX KOHLCHTPALUAX
HMOHOB-YYaCTHUKOB.

32

1) YacTuHOE pelieHne 3aJjaui Ha pacyeT CTENEHU THAPOJIM3a U BOJOPOIHOrO IT0Ka3aTels B
pacTBOpe C U3BECTHOM KOHIIEHTpAIMEH CoiM, oABepraroiencs ruiponausy;2) Yactnunoe

PEIICHUC 3a/la4r Ha pacyeT IMPOU3BCACHUA PACTBOPUMOCTU COCANHCHUA TIPpU W3BECTHOM Macce
€ro B 3aJaHHOM o0BeMe HaCbhIIICHHOI'O paCTBopa;3) YactuuHoe PCHICHUC 3ala4Yi HAa paCuCT

PaBHOBCCHBIX KOHI_IeHTpaL[I/Iﬁ YYaCTHHUKOB p€aKuu IpHU U3SMCHCHUN KOHICHTPALIUHU OAHOT'O U3
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YYaCTHUKOB (MJIM MPU U3BECTHOM KOHIIEHTPALIMK OJIHOTO U3 YYACTHUKOB B ONPEIETICHHBIN
MOMEHT BpeMeHM );4) UacTuuHoe pelieHne 3aaHusi Ha COCTaBJIEHUE YpaBHEHUS

OKHCITUTEIHFHO-BOCCTAHOBUTEIILHON peakiuy;S) YacTuuHOE peleHre 3a/1aui Ha pacueT

BOJIOPOJHOTO MOKa3aTessl B BOJHOM PacTBOPE CJIa00TO JICKTPOINTA, M HA U3MEHEHNE 3HAYCHHS
BOJIOPOJTHOTO MOKAa3aTess Mpu J0OaBICHUH K H3BECTHOMY 00beMY HCXOHOTO pacTBOpa
3aJIaHHOW MAacChl COJIH, TIOCTABJISIFOIIECH B PACTBOP MOH, AaHAJIOTMYHBIN OJTHOMY M3 HOHOB CJIab0TO
aNeKTpoiuTa;6) YacTuuHOE pelieHne 3a1aui Ha KOJUTUTaTUBHBIE CBOMCTBA pacTBOpPa;7)

YacTtuyHoe peleHne 3a/1a4i Ha pacueT 3JIEKTPO-ABHKYIIEH CUIIbI
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHON PEAKINH MPU U3BECTHBIX KOHIEHTPALUAX
HMOHOB-yYaCTHHUKOB.

1) HauansHOe pereHue 3aau Ha pacyeT CTETICHH THIPOJIM3a U BOJOPOIHOTO MTOKa3aTels B 17
pacTBOpPE C U3BECTHOM KOHUEHTpALMEN COJiM, oABEpraroiencs rugpoiausy;2) Havansaoe

pellcHHe 3a7]aui Ha pacyeT MPOU3BEICHUS PACTBOPUMOCTH COCIMHEHUS TIPU U3BECTHOM Macce
€ro B 3a/IaHHOM 00beMe HACHIIIIEHHOTO pacTBOpa;3) HavanpHoe perieHue 3a1a4n Ha pacueT

PaBHOBECHBIX KOHIIEHTPAIIMH YYaCTHUKOB PEAKIIUU TTPU U3MEHEHUH KOHIIEHTPAIIMH OJTHOTO U3
YYaCTHUKOB (UJIH TPU U3BECTHOM KOHIIEHTPAIIMH OJJHOTO U3 YYACTHUKOB B ONpPEACTICHHBIN
MOMEHT BpeMeHH );4) HauanpHoe perenue 3aanus Ha COCTaBICHUE YPABHCHUS

OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON peakiun;S) HauanpHoe penienue 3agaun Ha pacyer

BOJIOPOJIHOTO ITOKa3aTessl B BOJHOM PAaCcTBOPE CJIA00TO AJICKTPOIUTA, M HA N3MEHECHHUE 3HAUCHUS
BOJIOPOIHOTO MOKAa3aTeNsl MpU A00ABICHUN K U3BECTHOMY 00bEMY HCXOJHOTO pacTBOpa
3a/TAaHHOW MAaCChI COJIM, TTOCTABJISIONIEH B PACTBOP MOH, aHAJIOTUYHBIA OJHOMY M3 HOHOB CJ1a00T0
anekTposinta;6) HauaneHoe peleHre 3a1auu Ha KOJUIMTaTUBHBIE CBOMCTBA pacTBOpa;7)

HagansHoe PCHICHUC 3ala4Y1 Ha pacuCT BHeKTpO-,Z[BI/I)KYH_[eﬁ CHIJIBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOM PCaKun IMpyu U3BCCTHBIX KOHICHTPALUAX
HOHOB-YYaCTHHUKOB.

Buja meponpusTHs NPOMEKYTOYHOM aTTeCTAIMH ¢ DK3aMEH

Cnoco0 npoBeieHus1 MEPONPUATHS NPOMEKYTOUHOM aTTecTannu : OLEHKa 0 JUCHUIUIMHE B pAMKax
MIPOMEXKYTOUHOI aTTecTalllK ONpeeNsieTcs Ha OCHOBE 06ayuioB, HAaOpaHHBIX 00YYAIOIIMMCS Ha KOHTPOJIbHBIX
MEPOTIPUSITHSIX, TPOBOJIUMBIX B TEUCHHE YIEOHOTO MTepro/Ia.

MaxkcuMajibHOe KOJIH4ecTBO 0ayaoB : 100

KonBepTanusi 6a;1710B B 0TMETKH

«otTiam4Ho» - ot 81 no 100

«xopowmo» - ot 61 no 80

«YAOBJIETBOPHUTEJIBHO» - OT 44 110 60
«HeY/I0BJIETBOPHUTEIBLHO)» / «He3aUTeHo» MeHee 44 Oaruia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(mHgUKaTOp) TEKYIero KOHTPoJIs pe3yJbTaTOB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

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

Tema 1. Xumudeckas CBSI3b.
[TonsiTue o nmpupoe
XUMHUYECKOH CBS3H.
XapaKTepUCTUKU
XUMHUYECKOHN CBSI3U: SHEPTHs,
JUTMHA, TIOJSIPHOCTbD.
OcHOBHbIE TIOJIOKEHUS U
HEJIOCTaTKU METO/1a
BaJIeHTHBIX cBsizert (BC).
OCHOBHBIC TIOHATHS O
METO/1€ MOJIEKYJISIPHBIX
opb6uraneit (MO).
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

3HATD: B uem 3akntouaercst mpupojia
XUMUYECKOMN CBS3U, XapaKTEPUCTUKHI
XUMHUYECKOH CBSI3U: SHEPTUs, AJIMHA,
MOJISIPHOCTD, BUJIBI XUMUUYECKOU CBSI3H,
OCHOBHBI€ MOJIOKEHUS U HEJOCTATKU
MeTona BaJieHTHBIX cBsizeit (MBC),
OCHOBHBIE TOHSTHUS O METOJIe
MouiekysipHbIx opouraneit (MO).YMETh:

Onpenenstb BUJI XMMUUYECKOH CBSI3H,
(dbopMy MOJIEKYIIbI B 3aBUCUMOCTH OT TUIIA
rHOpUIM3aIMY ATOMHBIX OpOuTaneit
LEHTPAJILHOIO aTOMa, CTPOUTh
SHEPreTUUECKHUE qUarpamMmmbl
MOJIEKYJIIPHBIX OpOUTAJIEH 1BYXaTOMHBIX
Mmouieky1.BJIAJIETD: Teopusamu crpoenus

aToMa U XUMHUYECKOH CBA3U, MCTOAaMU
BAJICHTHBIX CBS3€H, MOJICKYJISIPHBIX
opOuTanei.

IIK.1.1

[TpoBoaUT pabOTHI MO MTOUCKY,
00paboTKe U aHaTU3y HAy4YHO-
TEXHUYECKOH nH(pOpMaInU B
poQeCCUOHAIBHON 00J1aCTH,
TUTAHUPYET OTJENIbHBIC CTAHH
MCCIIEIOBAHMS ITPH HATUIHA
obmero mmana HUP

OIIK.1.1

NMmeer npeacTaBieHUe O HAyYHOU
KapTHHE MHUpa Ha OCHOBE
MOJIOKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

Tema 2. KoopanHallMOHHbIE
(KOMIUIEKCHBIE) COSTUHEHUSI.
OcHOBHbIE TPEJCTABICHUS O
KOOPIUHAIIMOHHBIX
COCTMHEHMSIX (OmpeesieHre
Bepnepa), [Tonsatue
LEHTpaJIbHBIA aTOM, JTUTaH/,
KOOPJAUHALIMOHHOE YHUCIIO.
Knaccudukanus
KOOPIUHAIIMOHHBIX
COEMHEHHUI.

IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HATD: HOMEHKIaTypy U KiIacCU(PUKAITUIO
KOOpAMHALMOHHBIX coenuHeHnil. YMETD:

OTIpeNieNATh KOOPANHAIIMOHHBIE YHCIIa
MOHOB-KOMILIEKCOOOpa3oBaTeneil,
AJIEKTPOHHBIE KOH(UTYpanuit
HMOHOB-KOMILIEKCOOOpa3oBaTeneil,
COCTaBJIATH CXEMBI pacHpeeCHHS
BAJICHTHBIX JIEKTPOHOB U IEKTPOHHBIX
nap JIMTaHJ0B 0 OpOUTAISIM
HMOHA-KOMIUIEKCO0Opa30oBaTes;
OIpeNeNATh TUIl THOPUIU3AIIH
opOuTainen, 1, Ha ee OCHOBaHHUH, (HopMy
KOMILJIEKCHOT'O MOHA; XapaKTepH30BaTh
OpOHUTANBHOCTD, CITMHOBOCTH 1 MAarHUTHBIE
cBoiictBa komruiekca.BJIAJIETh:

METOdaMU NPAKTUYICCKOTO MOJIYUYCHHUA
KOOpAWHAIITMOHHBIX COGI[I/IHGHI/II\/’I n
HUCCICIOBAHUA UX CBOMCTB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

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

MK.1.1

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

IIK.3.1

Brnageer meTonamu 6e30macHoro
oOpallleHus: ¢ XUMUYECKUMU
MaTepuagaMH ¢ y4eTOM UX
(bU3NYECKUX U XUMHYECKUX
CBONCTB

Tema 2. KoopanHaliMOHHbIE

(KOMIUIEKCHBIE) COSTUHEHUSI.

OCHOBHBIE TIPEJICTABIICHUS O
KOOPJAMHAIIMOHHBIX
COCTMHECHMSIX (OTmpeIesieHre
Bepnepa), [Tonstue
[IEHTPaJIbHBIA aTOM, JIMTAH]I,
KOOPJMHAIIMOHHOE YHUCIIO.
Knaccudukanus
KOOPJAMHAIIMOHHBIX
COCTUHEHUN.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HATD: OcHOBHBIE 3aKOHBI XUMUH
(ITeproauyeckuii 3aK0H, KOJIMUYECTBEHHbBIE
CTEXMOMETPUYECKUE 3aKOHBI, Ta30BbIE
3aKOHBI); ONIPEIeTICHUE
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKIuii, MOHATUSI OKUCIIUTEIb,
BOCCTAHOBUTENb, CTENIEHb OKUCIICHMUS,
BaJICHTHOCTb; OTIPEIeTICHUE
KOOPJIMHALIMOHHBIX COEIMHEHHUU, TIOHATHS
LEHTPAIbHBINA aTOM, JINTAH],
KOOPJMHALIMOHHOE YUCJIO, IPE/ICTABIICHHUE
0 IOHOPHO-AKLENTOPHOU CBSI3H U
ruOpuaAn3alyi B KOOPAUHALMOHHBIX
coequHenusix. YMETD: Mcnonb3oBath
3HAHUE OCHOBHBIX 3aKOHOB ISl PEILICHUS
pacyeTHBIX 3aJ1a4, COCTABJICHUS YpaBHEHUN
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii, peakuuii 00pazoBaHHA
KOOPJIMHALIMOHHBIX COECINHEHH,
ONpeeIeHUs] CTEXHOMETPUUECKUX

KO3 PHUITMEHTOB, aHATM3UPOBATh
HaOII0TaeMbIe TIPH PEAKIUAX SIBJICHUS U HA
OCHOBaHUU 3TOT0 (HOPMYJIUPOBATH
BbIBOJIbL. BJIAJIETD: npaktuueckumu
HaBBIKAMH TPOBEJICHUS XUMHUYECKHUX
peakiuii, HOMEHKJIATYypPOi KOMILIEKCHBIX
COEIMHEHM, METOJJAMHU pacyeTa
3EKTPOJIHBIX MOTEHLIUAJIOB U
AIEKTPOJIBIKYIICH CHITBI PEaKITUH.
[KomneTeHus: 3HaTh OCHOBHbIE TEOPHH,
YUYCHUS ¥ KOHIICTIIIUH B
npodeccroHanbHOM 00acTu |




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

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

IK.3.1

Bnaneer meTonamu 6e301acHOro
oOparnieHus: ¢ XUMHUYECKUMU
MarepuasamMu ¢ Y4eTOM UX
(UBHYECKUX U XUMHUECKUX
CBOWCTB

HTtoroBbiii KOHTPOJIb.
HNTorosoe KOHTpPOJIbHOE
MeponpusiTue

3HATDb: OcHOBHBIE 3aKOHBI XUMHUHU
(ITeproauyeckuii 3aK0H, KOJIMYECTBEHHbBIE
3aKOHBI, Ta30BbIe 3akoHbI). YMETD:
Hcnonb3oBaTh 3HAaHHE OCHOBHBIX 3aKOHOB
JUTSL pEIICHUs PacueTHBIX 3ajad,
COCTaBJICHUS] YPABHEHHI pEaKLIUM,
OTIpe/IeNIeHUs] CTEXUOMETPUIECKHIX
KOd((UIIMEHTOB, aHATTM3UPOBAThH
HaOII0TaeMble TIPU PEaKIUAX SIBICHUS U Ha
OCHOBAHHUU 3TOTO (HOPMYITUPOBATH
BbIBOJIbI. BJIAJIETD: npaktuyeckumu
HaBbIKAMH MPOBEJICHUS XUMUYECKHUX
peaxuil, MeToAaM1 OTpe/IesIeHuUs
MOJIEKYJISIPHBIX MacC ra3000pa3HbIX
BELIECTB, SKBUBAJIEHTHBIX MAacC MPOCTHIX U
CJIOXHBIX BEILIECTB, aTOMHBIX Macc
METaJIJIOB.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 WTOroBsiii KOHTPOJIb. 3HATDb: OcHOBHBIE 3aKOHBI XUMHUHU

Nmeet npeacTaBieHre 0 HAY4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

IK.3.1

Brnageer meTomamu 6e3011acHOTO
oOparnieHus: ¢ XUMHUYECKUMU
MaTepuaIaMy ¢ y9eTOM UX
(UBHYECKUX U XUMHYECKUX
CBOWCTB

OIIK 4.1

PabortaeT ¢ xuMu4ecKUMH
BEIIECTBAMHU C COOIOCHIEM
HOPM TEXHUKH 0€30IaCHOCTHU

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

(ITeproauyeckuii 3aK0H, KOJIMUYECTBEHHbBIE
CTEXMOMETPUYECKUE 3aKOHBI, Ta30BbIE
3aKOHBI); ONIpeIeTICHUE
OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKIuii, MOHATUSI OKUCIIUTEIb,
BOCCTAHOBUTENb, CTETIEHb OKUCIICHMUS,
BaJICHTHOCTb; OIIpE/IeIICHUE
KOOPJAMHALIMOHHBIX COEIMHEHHUU, IOHATHS
LEHTPAJIbHBIA aTOM, JINTAH],
KOOPJAMHALIMOHHOE YUCJIO, IPE/ICTABIICHUE
0 IOHOPHO-AKLENTOPHOU CBSI3U U
ruOpuaAn3aly B KOOPAUHALMOHHBIX
coequHenusx. YMETD: Mcnonb3oBath
3HAHME OCHOBHBIX 3aKOHOB ISl PEILICHUS
pacyeTHBIX 3a]1a4, COCTABJICHUS YpaBHEHUN
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii, peakuuii 00pazoBaHUA
KOOPJIMHALIMOHHBIX COEIMHEHH,
OIIpEETIEHUS] CTEXUOMETPHUUECKHUX

KO3 PHUITMEHTOB, aHATM3UPOBATh
HaOII0TaeMBbIe TIPH PEAKIUAX SIBJICHUS U HA
OCHOBaHUU 3TOTO (HOPMYJIUPOBATH
BbIBOJIbL. BJIAJIETD: npaktuueckumu
HaBBIKAMH TPOBEJICHUS XUMHUYECKHUX
peakiuii, HOMEHKJIATYpPOi KOMILIEKCHBIX
COEIMHEHM, METOJJAMHU pacyeTa
3JIEKTPOJIHBIX MOTEHLIUAJIOB U
AJIEKTPOJIBHIKYILEN CUIIbI pEaKLUu.
[KomneTeHus: 3HaTh OCHOBHbIE TEOPHH,
YUYCHUS ¥ KOHIICTIIIUH B
npodeccuoHanbHOM 00acTu |

Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS

Tema 1. Xumnueckasi cBsi3b. [loHsiTHE 0 MpUpoOae XMMHYECKOH CBA3H. XapPaKTePUCTHKH
XHMHYECKOH CBA3U: IJHEPIrus, AJIMHA, NOJAPHOCTb. OCHOBHbIE N0JIOKEHUSA M HEJOCTATKH MeT0Ja
BajieHTHBIX cBs3eil (BC). OcHOBHBIE MOHATHS 0 MeTOIe MOJIEeKYJIAPHbIX opouTaJeit (MO).

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30

[Tpoxoanoii 6amr: 12.5



Iloka3aTey OLEHUBAHUSA

Bajaasl

CBOGOI[HO BJIaACCT OCHOBHBIMU ITOHATUSAMMU O IIPUPOAC XUMHUYECKOU CBSA3H. I/IqupHBIBaIOH_IC
3HAET XapaKTEPUCTHUKN XUMHUYECKOU CBSI3H: SHEPTHs, JJTMHA, TOJSIPHOCTh. MMeeT moHoe
MpeJICTaBICHHE 00 OCHOBHBIX MOJIOKCHHUSIX U HEJOCTaTKaX MeTo/1a BaJeHTHbIX cBsi3elt (BC) u
MeToa MOJIEKYISpHBIX opouTaneit (MO).

30

XO0po110 Bi1aieeT OCHOBHBIMU NOHATUAMHU O IIPUPOJE XUMUYECKOM CBSI3U. 3HAET XapaKTEPUCTUKU
XUMHUYECKOU CBA3H: SHEPrusd, JJIMHA, IMOJIAPHOCTE. Nwmeer npeaACTaBJICHUC 00 OCHOBHBIX
MOJIO’KEHUAX M HEJIOCTaTKaX METo/1a BaleHTHBIX cBs3ell (BC) u MeToa MoneKyIspHbIX
opoutaneit (MO).

25

[TocpeacTBeHHO BiIa/ieeT OCHOBHBIMU MOHITHSIMH O IPUPOJIE XUMUUYECKOM CBSI3U. 3HAKOM C
XapaKTePUCTHKAMU XMMHUYECKOM CBSI3M: SHEPTHS, JNIMHA, ITOJIIPHOCTE. ViMeeT npejcTaBieHue 0o
OCHOBHBIX TMOJIOXKEHUAX U HEIOCTaTKaxX MeTojia BaneHTHbIX cBszeil (BC) u Mmetona
MOJIEKYJISIpHBIX opOuTaneit (MO).

20

Cnabo BiageeT OCHOBHBIMU MOHATUSMHU O TIPUPOJIE XUMUYECKOM CBsI3U. FIMeeT mpeicTaBieHue o
XapaKTePUCTHKAX XUMUICCKOU CBSI3U: DHEPTHs, [UTHHA, TOJIAPHOCTE. MMeeT npencraBieHue 00
OCHOBHBIX TMOJIOXKEHUAX U HEIOCTaTKaxX MeTojia BaleHTHbIX cBs3eil (BC) u Mmerona
MOJIEKYJISIpHBIX opOuTaneit (MO).

15

Tema 2. KoopannanuoHHble (KOMILIEKCHBbIE) coelnHeHus1. OCHOBHbIE NPeEACTABJIEHUS 0

KOOPAHHAINUOHHBIX COCTUHCHUAX (onpe)le.ﬂe}me BepHepa), ITonsiTue HeHTpaJIbHLIﬁ aToM,

JUranjl, KOOpAnHAIUOHHOE YAUCJIO0. KJ'laCCI/I(l)I/IKaHI/Iﬂ KOOPAHHAINUOHHBIX COGI{HHCHHﬁ.

[Ipo0mKUTENTBHOCTE TPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENCHNSI MEPOIIPUATHUS: B 4aChl CAMOCTOATEIbLHON PadoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3zaTenn oneHMBaHUA

Baaasl

Xopo1o BiaieeT HOMEHKIIATYPOH U KiTacCU(pUKAIeld KOOPAUHAIIMOHHBIX COSINHEHHIA;
orpenensieT KOOPIUHAIMOHHOE YMCII0O HOHA-KOMILIEKCO00pa30BaTess, 3alMCHIBAET FIEKTPOHHYIO
KOH(UTypaIHI0 HOHA-KOMILJIEKCO00Pa30BaTelis, CXeMY paclpeeiICHHs BaJICHTHBIX 3JICKTPOHOB U
AIIEKTPOHHBIX IMap JUTaHIOB 110 OPOUTANIIM HOHA-KOMIUIEKCOOOpa30oBaTes; ONpeessieT TUIT
rudpuau3anuy opOuTaeH, U, Ha ee OCHOBaHUH, (OPMY KOMIUIEKCHOTO HOHTA; XapaKTepru3yeT
0p61/ITaJIBHOCTB, CIIMHOBOCTb Y MarHUTHBIE CBOMCTBA KOMILJIEKCA.

20

[TocpencTBeHHO BIaieeT HOMEHKIIATYPOH U Kiaccu(UKalue KOOpAMHAITMOHHBIX COSAMHEHUH;
olnpeenseT KOOPIUHALMOHHOE YNCIIO HOHA-KOMIIEKCO00Opa30BaTesl, 3allUChIBAET AIEKTPOHHYIO
KOH(HTypaIuio HOHA-KOMIIJIEKCO00pa30BaTelis, CXeMy pacipeeieHUs BaJICHTHBIX 3JIEKTPOHOB U
AJIEKTPOHHBIX Nap JUTaHI0B 110 OpOUTAIAM HOHA-KOMIUIEKCOOOpa30BaTes; ONpeaesseT TUIl
rudpuau3auy opouTaseii, U, Ha €e OCHOBaHUH, (OPMY KOMIUIEKCHOTO MOHTA; XapaKTepPU3yeT
OpOUTANBHOCTb, CIMHOBOCTh M MArHUTHBIE CBOMCTBA KOMILIEKCA.

16

CB00OOAHO BIaJieeT HOMEHKIATYPOU B KilacCU(pUKAINEH KOOPIUMHAIIMOHHBIX COCTMHECHUI;
ompeenseT KOOPAMHAIMOHHOE YUCIIO HOHA-KOMILIEKCO00pa3oBaTes, 3alMChIBACT AICKTPOHHYIO
KOH(pHUTyparuo noHa-KOMIUIEKCO00pa30BaTesi, CXeMY paclpe/eieHUs] BaJICHTHBIX AJICKTPOHOB H
Z-)HeKTpOHHBIX Hap JINTAHOO0B 110 Op6HTaH$IM I/IOHa-KOMHHeKC006pa30BaTeJISI; onpe;[en;leT THUIT
ruOpuan3anuy opOuTaeH, U, Ha ée OCHOBaHUH, (OPMY KOMIUICKCHOTO HOHTA; XapaKTepru3yeT
0p61/ITaJIBHOCTB, CIIMHOBOCTH U MAarHuTHLIC CBOﬁCTBa KOMIIJICKCA.

12




Cnabo BiaseeT HOMEHKJIATYPOH U Ki1accupUKaIeld KOOPAUHAIIMOHHBIX COSIMHEHUIA;
olnpenenseT KOOpIMHALMOHHOE YHCIIO HOHA-KOMILIEKCO0Opa30BaTesl, 3allUChIBAET JIEKTPOHHYIO
KOH(UTypaIHio HOHA-KOMILJIEKCO00pa30BaTelis, CXeMy pacipeeseHUs BaJCHTHBIX 3JIEKTPOHOB U
AJIEKTPOHHBIX Nap JUTaHA0B 10 OpOUTANIAM HOHA-KOMIUIEKCOOOpa30BaTes; ONpeaesseT TUIl
rudpuan3auy opouTasIeii, u, Ha ee OCHOBaHUH, (POPMY KOMIUIEKCHOTO MOHTa; XapaKTepU3yeT
OpOHTANBHOCTD, CTMHOBOCTh M MAarHUTHBIE CBOWCTBA KOMILIEKCA.

Tema 2. KoopannanuoHHble (KOMILIEKCHBbIE) coelnHeHus1. OCHOBHbIE NPeACTABJIEHUS 0

KOOPAUHALMOHHBIX coelMHeHusAX (onpenenenne Bepuepa), [lonsiTue eHTPaJIbLHBIN aTOM,

JUIra"njl, KOOpANHAIUOHHOC YAUCJIO0. K.]IaCCI/I(l)l/IKaIII/IH KOOPAHHAIIMOHHBIX COeIMHEeHUH.

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUSATHE IPOMEKYTOUHON aTTecTanuu: 4
[TpoxoaHoii Gamn: 2

IToxa3zaTem oneHUBAHUS

Banabl

CB00OHOE BIaICHUE OCHOBHBIMH 3aKOHAMH XUMUH, TEOPUSIMH XUMUYECKON CBSI3U U
IPEJCTAaBICHUAMHU O METOAX, OOBSACHSIIOIUX €€ BUbI U CBOMCTBA, CBOOOIHOE Bia/IeHUE
HOMEHKJIATypON HEOPraHUYECKNUX COEIMHEHM, B TOM YUCIIE KOOPAUHAMOHHBIX, YMEHUE
KJIaccu(puIUpoOBaTh HEOPraHUYECKHUE COEAMHEHHS], B TOM YHCJIe KOOPAWHAILIMOHHbBIE; YBEPEHHOE
MCIIOJIb30BaHUE CIPABOYHOM JIUTEPATYpPhI IPU OUCKE HEOOX0IMMOM MH(POpMAINH; YMEHNE
COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKLUM, B TOM YHCIIE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX,
a TaKKe C yJYaCTHEM KOOPAMHALIMOHHBIX COEIMHEHUH, CIOCOOHOCTD MTPOU3BOJICTBA IO HUM
pacyeToB; yMEHHE: IPOTHO3UPOBATh MPOAYKTHI XUMUYECKUX PEAKLUN C y4aCTHEM
HEOPraHWYECKUX COCAVMHEHUHN PA3HBIX KJIACCOB; ONPEACIATH BAJEHTHOCTD, CTEIIEHb OKUCIICHHUS
XUMHUYECKHX 3JIEMEHTOB, 3apsibl HOHOB; KJIaCCU(DUIIUPOBATh XUMUUYECKHE PEAKIIUU B
HEOPraHMYECKOW XMMHUU (TI0 BCEM U3BECTHBIM KJIACCU(PHUKAIIMOHHBIM MPU3HAKAM).

4

YBepeHHOe BiIaJIeHUE OCHOBHBIMU 3aKOHAMHU XHUMHH, TEOPUSIMU XUMHUECKOHN CBS3H U
IPEJICTaBICHUSIMH O METOAAX, OOBICHSIIONIMNX €€ BUABI U CBOWCTBA, CBOOOIHOE BJIaJICHUE
HOMEHKJIaTypOil HEOpraHMYECKUX COETMHEHUI, B TOM YHCJIe KOOPIMHAIIMOHHBIX, YMEHHUE
KJIaccu(UIMPOBATh HEOPTAHUYECKUE COSAUHEHHSI, B TOM YHCJIe KOOPAWHAIIMOHHBIE; YBEPEHHOE
UCIIOJIb30BaHUE CIPABOYHOM JIUTEPATYpPhI PU OUCKE HEOOXO0AUMOI HHPOPMAIIUHU; YMEHHE
COCTaBJIAITh YPAaBHEHUS! XUMUYECKUX PEAKLUi, B TOM YHUCIIE OKUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIX,
a TaKKe € y4yacTHEeM KOOpAMHALIMOHHBIX COETMHEHUH, CTIOCOOHOCTD MPOU3BOJICTBA IO HUM
pacueToB; yMEHUE: IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKLU C yHaCTHEM
HEOPraHMYECKUX COSAMHEHUN Pa3HbIX KIIACCOB; ONPEENISITh BaJIEHTHOCTh, CTETIEHb OKUCIICHUS
XUMHUYECKHX AJIEMEHTOB, 3apsibl HOHOB; KJIacCU(UIIMPOBATh XUMUYECKHE PEAKIINU B
HEOPraHUYECKOM XUMUU (10 BCEM M3BECTHBIM KJIaCCU(UKALIMOHHBIM MTPU3HAKAM).

Y 10BNIETBOPUTENBHOE BJIaIEHUE OCHOBHBIMU 3aKOHAMU XUMHH, TEOPUSIMU XUMHUECKOH CBS3U U
MPEJICTaBICHUSMH O METOAAX, OOBICHSIOMMNX €€ BUABI U CBOWCTBA, CBOOOIHOE BIIaJICHUE
HOMEHKJIaTypOil HEOPraHMYECKUX COEIMHEHUI, B TOM YHCJIE KOOPIMHAIMOHHBIX, YMEHHUE
KJIaCCU(PUIIMPOBATh HEOPTAHUYECKUE COSUHEHMSI, B TOM YUCIIE KOOPIUHAIIMOHHBIE; YBEPEHHOE
UCIIOJIb30BaHUE CIIPABOYHOM TUTEPATyphl IPU MOUCKE HEOOX0IUMON HHPOPMALIUU; YMEHUE
COCTaBJISITh YPABHEHMS] XUMHUUYECKUX PEAKIIMI, B TOM YUCJIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX,




a TaKKe C y4aCTHEeM KOOPAMHAIMOHHBIX COCTMHEHHH, CIIOCOOHOCTD MPOU3BO/ICTBA IO HUM
pacyeToB; YMEHHE: IPOTHO3UPOBATH MPOAYKTHl XUMHUUECKUX PEAKIUHN C y4acTHEM
HEOPraHWYECKUX COCAUHEHNUN PAa3HbIX KJIACCOB; ONPENEIIATh BAJICHTHOCTD, CTENEHb OKUCICHUS
XUMHUYECKHX AJIEMEHTOB, 3aps/ibl HOHOB; KIacCU(ULMPOBATh XUMUUECKHE PEaKLiu B
HEOPraHMYECKON XUMUU (TI0O BCEM U3BECTHBIM KJIaCCU(DUKAIIMOHHBIM MMPU3HAKAM).

Cnaboe BiajieHue OCHOBHBIMU 3aKOHaMU XUMHH, TEOPUSIMU XUMHUECKOH CBS3H U
NpPECTAaBICHUIMHU O METO/IaX, OOBSACHSIOMUX €€ BU/IbI U CBOWCTBA, CBOOOIHOE BiIaJICHHUE
HOMEHKJIaTypOil HEOpraHMYECKUX COETUHEHH, B TOM UMCIIe KOOPAUHAIIMOHHBIX, YMEHHE
KJIaccu(UIMPOBaTh HEOPTaHUYECKUE COEANHEHHS], B TOM YHCJIe KOOPAWHAIIMOHHbBIE; YBEPEHHOE
MCIIOJIb30BaHUE CIPABOYHOM JIUTEPATYpPhl IPU OUCKE HEOOXOIMMOM MHPOpPMAINH; YMEHNE
COCTaBJIAITh YPAaBHEHUS XUMUYECKUX PEAKLUM, B TOM YHUCIIE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX,
a TaK)Ke C y4aCTHEM KOOPAMHAIIMOHHBIX COETMHEHUH, CTIOCOOHOCTD MTPOU3BOJICTBA IO HUM
pacyeToB; yMEHUE: IPOTHO3UPOBATh MPOLYKTHI XUMUYECKUX PEAKIIUN C y4aCTHEM
HEOPraHMYECKUX COEAMHEHUN Pa3HbIX KIIACCOB; ONPEENISITh BAIEHTHOCTh, CTETIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, 3apsi/ibl HOHOB; KJIacCU(UIIMPOBATh XUMUYECKHE PEAKIIUU B
HEOpPraHUYEeCKOM XUMuUU (110 BCEM M3BECTHBIM KJIACCU(UKAIIMOHHBIM ITPU3HAKAM).

HNTOoroBbiii KOHTPOJIb.

[IponoIKUTENHbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUSI MEPONIPUSITHUS: B YAChl CAMOCTOSAITEJILHOM padoThI
MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Ipoxoanoii 6amn: 17

IToxa3zarean oneHMBaHUA

Baaasl

CBo0o/iHOE Ba/IeHUE OCHOBHBIMU 3aKOHAMHU XUMUH, TEOPUSIMH XUMHUYECKON CBSA3U U
NPEJICTaBICHUSMH O METOAAX, OOBICHSIIOMIMX €€ BUABI U CBOWCTBA, CBOOOIHOE BJIaJICHUE
HOMEHKJIATypOi HEOPraHMYECKUX COCTUHEHUH, YMEHHE KJIaCCU(PUIUPOBAaTh HEOPraHUYECKHE
COEJIMHEHMS; YBEPEHHOE UCIOIb30BaHUE CIPABOYHOM JINTEPATYPHI IPU MOUCKE HEOOXO0IUMOM
UH(POPMALIMU; YMEHHUE COCTABIIATh YPABHEHUSI XUMHUECKUX PEAKIMIA U CIIOCOOHOCTb
IIPOM3BO/ICTBA 10 HUM PAaCyE€TOB; YMEHHE: IPOrHO3UPOBATh MPOAYKTHI XUMHUUECKUX PEAKIUH C
y4acTHEM HEOPraHMYECKUX COCIMHEHUM Pa3HbIX KJIACCOB; ONPEAEATh BAJICHTHOCTD, CTCIICHb
OKHCIICHUS XUMUYECKHX AJIEMEHTOB, 3apsabl HOHOB; KJIACCH(PUIIMPOBATh XUMHUECKUE PEAKIIH B
HEOpPraHMYeCKOW XMMHUH (110 BCEM U3BECTHBIM KJIACCU(PHUKALIMOHHBIM IPU3HAKAM).

40

Hanuune xopoiiero 3HaHust OCHOBHBIX 3aKOHOB XUMHUH, HATUYHE 0a30BBIX 3HAHUI TEOPUHU
XUMHYECKOHN CBS3H U MPEACTaBICHUM 0 MeToaX, OOBSACHSIONINX €€ BUbI U CBOMCTBA, XOpolIee
BJIaJICHHE HOMEHKJIATypOil HEOPraHMUECKUX COCTUHEHUH, 3HAHNE KIacCUUKAITIH
HEOPraHWYECKUX COCAMHEHUI; HaJM4Yhe HABBIKOB UCIIOJIb30BAHUS CIIPABOYHOM JIUTEPATYphI IS
MIOMCKa HEOOXOIUMON MHPOPMALIMU; YMEHHE COCTABIIATh YPABHEHUSI XUMHUECKUX PEAKIMNA U
CIIOCOOHOCTH MPOM3BOCTBA 110 HUM PACUYETOB; YMEHHUE: POTHO3UPOBATH MPOYKThl XMMHUUYECKUX
PeaKIMil C y4aCTUEM HEOPTaHUYECKUX COCIMHEHUN Pa3HbIX KJIACCOB; ONPEIEIATh BAJICHTHOCTD,
CTETeHb OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB, 3apsi/ibl HOHOB; KJIACCU(PUIIMPOBATH XUMUYECKUE
peaxIy B HEOPraHMUECKOW XHMMUH (110 BCEM M3BECTHBIM KJIACCH(PUKALMOHHBIM IPU3HAKAM).

33

3HaHHE OCHOBHBIX 3AKOHOB XMMWH, TEOPUU XUMHUYECKOHN CBSI3H U IIPEICTaBICHUNA O METOAAX,
OOBSICHAIONINX €€ BUJIBI U CBOMCTBA, CBOOOTHOE BJIaJICHHE HOMEHKIIATypO HEOPraHUYECKHX

26




COeIMHEHUH, yMEeHHUe KilacCU(hUIIUPOBATh HEOPTaHNYECKHUE COSAMHEHUS; YBEPEHHOE
MCIIOJIb30BaHUE CIPABOYHOM JIUTEPATYpPhI PU OUCKE HEOOXO0IMMOI HH(pOpMAIH; YMEHHE
COCTABJISAATh YPABHEHUSI XUMHUYECKUX PEAKIIMN U CTIOCOOHOCTD MPOU3BOJICTBA 110 HUM PAcyYETOB;
YMEHHE: TPOTHO3UPOBATh MPOIYKTHl XUMUUECKUX PEAKIUI C y4aCTHEM HEOPTaHUYECKUX
COEJIMHEHUI pa3HbIX KJIACCOB; ONPEAEIATh BaJIEHTHOCTD, CTENIEHb OKUCIEHUS XUMHUECKUX
AJIEMEHTOB, 3aps/bl HOHOB; KJIacCU(ULIMPOBATh XUMUYECKHE PEAKLIUY B HEOPTraHUUECKON XUMUU
(10 BCeM M3BECTHBIM KIIACCU(UKAIMOHHBIM MTPU3HAKAM).

CnaOble 3HaHMS B 00J1aCTH ATOMHO-MOJIEKYJIIPHOTO YUEHUS], CTEXMOMETPUYECKUX 3aKOHOB,
ra30BbIX 3aKOHOB. OTCYTCTBUE HAaBBIKOB IIPU BEJACHUHU PAacue€TOB HA OCHOBAHUH YPaBHEHHI
peakiuii, aHaau3a HabJI0JaeMbIX IPU PEAKIUAX SIBICHUN U (OPMYIHPOBKHU BHIBOJIOB.
OtcyTcTBHE BNIaICHUS IPAKTHUECKUMH HaBBIKAMH peleHus npodeccuoHanbHbIX 3a1a4.Hannune

AJIEMEHTAPHBIX B 00JIACTH aTOMHO-MOJIEKYJIIPHOTO YUEHUS, CTEXUOMETPUUYECKUX 3aKOHOB,
ra3oBbIX 3aKOHOB. OrpaHWYeHHbIE HABBIKH MPU BEJCHUH PACUE€TOB HA OCHOBAHWU ypaBHEHUN
peakiuii, aHajan3a HabJI0JaeMbIX IPU PEaKLUAX SIBJICHUH U (POPMYIMPOBKH BBIBOJIOB.
OrpaHudeHHOE BJIaJIeHHE MPAKTUYECKUMH HaBbIKAMH pEIICHUs MPO(ecCHOHANBHBIX 3a/1a4.

20

HTOroBblii KOHTPOJIb.

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIH 0, BEICTABIIsIEMbIH 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTauu: 6
[Tpoxonnoii 6amn: 3

IToxa3zaTesn oneHUBAHUSA

Banabl

CB00OOHOE BNIaICHUE OCHOBHBIMH 3aKOHAMH XUMUU, TEOPUSIMH XUMUYECKON CBSI3U U
NPECTAaBICHUAMHU O METOAAX, OOBSACHSIIOIUX €€ BUAbI U CBOWMCTBA, CBOOOIHOE BIa/ICHHUE
HOMEHKJIATypON HEOPraHUYECKNX COCIMHEHMM, B TOM YUCIE KOOPAUHAMOHHBIX, YMEHUE
KJIaccu(UIMPOBATh HEOPTaHUYECKUE COSAUHEHHS], B TOM YHUCJIE KOOPAWHAIIMOHHBIE; YBEPEHHOE
MCIIOJIb30BaHUE CIPABOYHOM JIUTEPATYpPhI PU OUCKE HEOOXOIMMOM MHPOPMAINH; YMEHNE
COCTaBJIATh YPABHEHUS XUMHUUYECKUX PEAKILIUI, B TOM YUCJIE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX,
a TaKKe C yJYaCTHEeM KOOPAMHALIMOHHBIX COETUHEHHH, CIOCOOHOCTh MPOU3BOJICTBA IO HUM
pacyeToB; YMEHHE: IPOTHO3UPOBATH MIPONAYKTHI XUMUUECKUX PEAKIUN C y4aCTUEM
HEOPraHWYECKUX COCAVMHEHUHN PA3HBIX KJIACCOB; ONPEACIIATH BAJIEHTHOCTD, CTEIIEHb OKUCIICHUS
XMUMUYECKHX 3JIEMEHTOB, 3apsi/ibl HOHOB; KJIacCU(UIMPOBATh XUMUYECKHE PEAKIIUU B
HEOPraHMYECKOW XUMHUU (TI0 BCEM U3BECTHBIM KJIACCU(PHUKAIIMOHHBIM MPU3HAKAM).

6

Brnanenue ocHOBHBIMH 3aKOHAMU XUMHH, TEOPHSIMU XUMUYECKOH CBSI3U U MPEJICTABICHUSIMHU O
METO/aX, OOBSICHIIOMUX €€ BUIbI U CBOWCTBA, CBOOOIHOE BJa/ICHHE HOMEHKIIATYPOM
HEOPraHMYECKUX COCTUHEHUH, B TOM YHCIIe KOOPAMHAMOHHBIX, YMEHHUE KJIaCCU(PHULIIUPOBATh
HEOpPraHUYECKUE COETUHEHMS], B TOM YHCJIE KOOPIMHAIIMOHHBIE; YBEPEHHOE UCTIOIb30BaHUE
CIPAaBOYHOM JIUTEPATYpPBI IPH MOKCKE HEOOXOAUMOM MH(OPMALIK; YMEHHUE COCTABIIATh
YpaBHEHUS XUMUUYECKUX PEAKIMH, B TOM YUCIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX, a TAKXKE C
y4acTHeM KOOPJMHALMOHHBIX COEAMHEHUH, CIOCOOHOCTh POU3BOJICTBA [10 HUM PACUETOB;
YMEHHE: IPOrHO3UPOBATh MPOAYKTHl XUMHUUECKHUX PEAKIUI C y4acTHEM HEOPTraHUUYECKUX
COEJIMHEHUI pa3HBIX KJIACCOB; ONPEAEIATh BaJICHTHOCTh, CTEIIEHb OKUCICHHUSI XUMHUYECKUX
AIIEMEHTOB, 3apsAbl HOHOB; KIACCU(DUIIUPOBATh XUMHUYECKHE PEAKIIMH B HEOPTaHMUECKOW XUMUU




(10 BceM M3BECTHBIM KJIACCH(PUKALIMOHHBIM NPU3HAKAM).

Y I0BIETBOPUTENIBHOE BIIAICHUE OCHOBHBIMU 3aKOHAMU XMMHH, TEOPUAMU XUMHUYECKOM CBSI3U U
NPECTaBICHUAMHU O METOAAX, OOBSICHSIIOMUX €€ BUAbI U CBOWMCTBA, CBOOOIHOE BIa/ICHUE
HOMEHKJIATypOH HEOPraHMYECKUX COCIUHEHUH, B TOM YNCIIE KOOPAUHALMOHHBIX, YMCHHE
KJIaccu(UIMPOBATh HEOPTAaHUYECKUE COSAMHEHHS, B TOM YHCJIE KOOPAWHAIIMOHHBIE; YBEPECHHOE
MCIIOJIb30BaHUE CIPABOYHOM JIUTEPATYpPhI IPU OUCKE HEOOXOIMMOM MH(POpPMAIH; YMEHNE
COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKLUi, B TOM YUCJIE OKUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX,
a TaKKe C yJYaCcTHEeM KOOPAMHALIMOHHBIX COEIMHEHHH, CIOCOOHOCTD MTPOU3BOJICTBA IO HUM
pacyeToB; YMEHHUE: IPOTHO3UPOBATH MIPOAYKTHI XMMUUECKUX PEAKIUN C y4aCTUEM
HEOPraHWYECKUX COEAVMHEHUHN PA3HBIX KJIACCOB; ONPEAEIIATH BAJIEHTHOCTD, CTEIIEHb OKUCIICHUS
XMUMUYECKUX 3JIEMEHTOB, 3apsi/ibl HOHOB; KJIacCU(UIIMPOBATh XUMUYECKHE PEAKIIUU B
HEOpPraHMYecKoil XuMuu (10 BCEM U3BECTHBIM KJIaCCU(UKAIIMOHHBIM IIPU3HAKAM).

Cna0oe Bia/ieHHEe OCHOBHBIMH 3aKOHAMHU XUMUH, TEOPHSIMHU XUMUYECKOH CBSI3U U
IPEJICTaBICHUSIMH O METOAAX, OOBICHSIONINX €€ BUABI U CBOWCTBA, CBOOOIHOE BJIaJICHUE
HOMEHKJIATypOil HEOPraHMYECKUX COECIMHEHU, B TOM YHCJIE KOOPIANHAIMOHHBIX, YMEHHUE
KJIaCCU(UIIMPOBATh HEOPTAHUYECKUE COECTUHEHMSI, B TOM UHCIIE KOOPAUHAIIMOHHBIE; YBEPEHHOE
UCIIOJIb30BaHUE CIIPABOYHOM JIUTEPATyphl IPU NOUCKE HEOOX0IMMON HHPOPMALIUU; YMEHUE
COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEAKILUi, B TOM YHUCIIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX,
a TaKXKe ¢ y4yacTHEM KOOPAMHAIMOHHBIX COEAMHEHHH, CIOCOOHOCTh MPOU3BOJICTBA [0 HUM
pacyeToB; YMEHHUE: IPOTHO3UPOBATH MPOYKThl XUMUUYECKUX PEAKIIUNA C yYaCTHEM
HEOPraHUYECKUX COEAVMHEHUH Pa3HBIX KIIACCOB; ONPEIENIATh BAIEHTHOCTD, CTETIEHb OKUCIICHHUS
XUMHUYECKHX AJIEMEHTOB, 3aps/Ibl HOHOB; KJIacCU(UIIMPOBATh XUMUYECKHE PEaKIINU B
HEOpPraHMYeCKOW XMMHUU (110 BCEM U3BECTHBIM KJIACCU(PHUKAIIMOHHBIM IPU3HAKAM).




