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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 U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK
Nupukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.3 CnocobeH mpoBOAUTH aHAIH3 JINTEPATYPHBIX JaHHBIX 110 TEME HAyUYHOTO HCCIEA0BaHNUS,
TUTAHUPOBATh U TIPOBOJMTH C COOIOACHNEM HOPM TEXHHKH 0€30MMaCHOCTH SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS,
IIPUMEHSTh PACU€THO-TEOPETUUECKHE METO/IbI JIIsl U3yUEHUS! CBOWCTB BELIECTB U MIPOLIECCOB C UX YYaCTHEM C
HCII0JIb30BAaHUEM COBPEMEHHOM BBIYUCINUTEIbHON TEXHUKHI
HNuaukaropsl
OIIK.3.1 PaboTaeT ¢ XUMUYECKHMHU BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKHU 0€30IaCHOCTH
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

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mupokoro npoguis)
¢opma o0yuenus O4Has

NeNe TpumecTpoB, 1

BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 9
O0beM TMCUMILVINHBI (AK.4aC.) 324
KonTakTHas padora ¢

126
npemnojaasareseM (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX

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

HHOCTPAHHOMY fI3bIKY
CamocTrosiTesibHast padoTa 198
(ak.uac.)

dopMBbI TEKYIIET0 KOHTPOJIA

3amuiaemMoe KOHTpoJibHOE Meporpusitie (1)

[TucebmMeHHOE KOHTPOJIBHOE MeponpusTue (5)
DopMbI IPOMEKYTOUHOM Ox3ameH (1 Tpumectp)
arrecTaumMu




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.

CTtpoeHue BemecTBa.
B pa3znene paccMaTpuBaroTcs mpupoa XUMUYECKOM CBSI3U, MPU3HAKK €€ 00pa30BaHusl, XapaKTEPUCTUKU U
BHU/IbI XUMHUYECKOU CBA3H. yIIGJISICTCSI BHUMAHHEC TCOPUAM U METOJaM, O6’b$lCHHIOIIIPIM XUMHYCCKYIO CBA3b U eé
XapaKTepUCTUKHU.

Tema 1. Xumnueckas csizb. [loHsiTHE 0 IpHpPOAE XUMHYECKOH CBSA3H. XapPaAKTEPUCTHUKH
XHMHUYECKOH CBA3M: JHEPIHs, JJINHA, OJAPHOCTh. OCHOBHBbIC MOJIOKEHUSI M HEAOCTATKH MeTOAA
BajieHTHBIX cBsA3eil (BC). OcHOBHBIE MOHSTHA 0 METO/e MOJIeKYJISIPHBIX opouTaJieii (MO).

B pasnene paccmaTtpuBaroTcs Npupoia XUMHUYECKOM CBSA3H, MPU3HAKK €€ 00pa30BaHusl, XapaKTEPUCTUKU U
BHJIBI XUMHYECKOU CBSI3H. Y IETISIETCS BHUMAHUE TCOPUSIM U METOaM, OOBSICHSAIOINM XUMHUECKYIO CBSI3b U €€
XapaKTEPUCTHUKHU.

Tema 2. KoopauHaunonHblie (KOMILUIEKCHbIE) coequHeHUus1. OCHOBHBbIE MPeACTABJIEHUS O
KOOPAMHAIIMOHHBIX coelMHeHusX (onpeaesenne Bepuepa), [loHsiTue HeHTPAJbHBIN ATOM, JIUTAH],
KoopAuHAINMOHHOe uyncao. Knaccupukanmuss KOOpAMHAIUOHHBIX COeUHEHMH.

B pa3znene uzyyaroTcs coeqMHEHHs BBICIIErO MOPsA/IKAa Ha OCHOBaHUM Teopuu BepHepa, paccmaTpuBaeTcs
o0pa3zoBaHKe KOOPAUHAITMOHHBIX COSUHEHUH, UX HOMEHKJIATypa, CTPYKTypa (BHYTPEHHSISI U BHEIIHSSA ChEphI),
COCTaBHbIE YacTH (LIEHTPaJIbHBIA aTOM, JIUTAHbI), IPUBOAATCS UX XapPaKTEPUCTUKU. PaccMaTpuBarOTCs BUIbI
KJIaccu(UKaU KOOPIUHAIIMOHHBIX COCTUHEHNH (110 MPUHAUICKHOCTH K KJIAacCaM COEMHEHUH, 10 MPHpOJIe
JIUTaH/IOB, 110 BHYTPEHHEH CTPYKTYPE, IO 3apsly KOMIUIEKCHOTO HOHA). [IpuBOASTCS KOJTMYECTBEHHBIC
XapaKTEPUCTUKN YCTOMYMBOCTH KOOPIMHAIIMOHHBIX COCTMHEHHUH M ()aKTOPHI, BIUSIOIINE HA UX YCTOWYHUBOCTb.
PaccmarpuBaeTcst BuAbl H30MepUU KOOPAUHAIMOHHBIX COCAMHEHUH.

XuMnyeckas TepMOAMHAMUKA. XHUMHYeCKass KHHETHKA U paBHOBeCHe
Knaccudukarus peakuuii B XuMHUUeCKOl KUHETHKe. [ OMOreHHbIe U reTeporeHHbie peakiuu. CKopocTh
XUMHUYECKON peaklny, €€ 3aBUCUMOCTh OT IIPUPOJIbI MU KOHLIEHTPALIMU PEAreHToB, TeMiepaTypsl. [lopsnok u
MOJIEKYJISIPHOCTB peakiuu. KoHcTaHTa CKOpOCTH peakiuu U €€ 3aBUCUMOCTB OT Temnepatypsl. [Ipasuio
Bant-T'odda. YpaBuenune Appennyca. Dueprus aktuBauuu. [IoHsTHe 00 aKTUBUPOBAHHOM KOMILIEKCE B
TEOPHH a0CONIOTHBIX CKOPOCTEH peakiuyu. MexaHu3M U KHHETHKA PEaKI[Mi B TOMOTEHHBIX U TeTePOTreHHbBIX



cucremax. OOpaTUMOCTh XUMHUYECKOMN peakiuu. Y cloBusi Xumuueckoro pasHoBecus. [Ipunnun Jle-1llaremnne.
KoHcTaHTa XUMUYECKOTO paBHOBECHSI KaK Mepa TTyOUHBI TpoTeKaHus mnpoueccoB.llenmapie n poroxumMudeckue
peakiuu. ' OMOTeHHBIN U TeTepOTeHHbIN KaTanu3, (hepMEeHTAaTUBHBIN KaTtanu3. IHUIMUpOBaHUE peaKIuii.
DHepreTrKa U HampaBJI€HUE XUMUYECKUX TporieccoB. OCHOBBI XUMHYECKON TEPMOJIUHAMUKH. 3aAaquu
XUMHUYECKON TepMOIMHAMUKU. [oHATHSA: cucTema, mapaMeTpbl COCTOSHHS, TEPMOANHAMUYECKOE PABHOBECHE,
oOpaTumble 1 HeoOpaTUMbIe nporecchl. [1lepBblil 3aK0H TepMOIUHAMUKY. BHYTpeHHSs sHEeprus U e€ H3MEHEHUs
P XUMUYECKHUX U (Pa30BbIX IpeBpameHnsx. Temiora u padoTa pa3nuyHoro poja. DHranbnusi. CTanmapTHoe
COCTOSIHME U CTaHJIAPTHBIC TEIJIOTHl XUMUYECKUX peakuuid. TepMOXUMHUUECKHE pacUEThl, OCHOBAaHHBIE HA
3akoHe ['ecca. DHeprus XUMUYECKOM CBA3U. BTOpoI 3aKOH TEpMOAMHAMUKH. DHTPOIHS. 3aBUCUMOCTb
SHTpPONHH OT TemnepaTypsl. CTanmaapTHas suTponus DHeprun [ m60ca u ['enbmromnsiia. Kpurepun
CaMOMPOU3BOJIBHOTO MPOTEKAHUSI TIPOLIECCOB B U30JMPOBAHHBIX U OTKPHITHIX CUCTEMAX.

Tema 1. TepmoguHaMuka. JHepreTuKa U HaNpaBJeHUe XUMUYECKHUX NMPOIecCOB. XUMUYECKAas
TepmoauHaMuka. IlepBblii 3ak0H TepMoanHaMuki. BHyTpeHHsist 3Heprus. Tensiora u padora.
JHTanbnuda. 3akoH ['ecca. JHeprusi XuMH4YeCKoi cBsi3u. BTopoii 3aKoH TepMOAMHAMUMKH.

JlatoTcs onpeesieHrss OCHOBHBIX MOHATUM: BHYTPEHHSISI SHEPTUsl, SHTAIBIHS, SHTPOIUS,
M300apHO-U30TEPMUUYECKHUIN U M30XOPHO-U30TEPMUUECKHI MTOTeHIMaNbl. PaccmarpuBaroTes
TepMOJANHAMUYECKUE 3aKOHBL. [IpUBOAATCS MPpUMEPBI paCcUE€TOB Pa3INYHbIX TEPMOJIUNHAMUYECKUX
XapaKTEPUCTUK U ONPEIENICHUs HAMPABIECHUS MPOLECCA IO 3TUM XapaKTEPUCTHUKAM.

Tema 2. Kuneruka u MexaHu3M XumMuuyeckux peakumnid. Kinaccnukanus peakuuii B XuMU4eCcKoii
KHHeTHKe. 'oMoreHHble M rereporeHHblie peakunu. CKOpoCcTh peakiuu, € 3aBUCUMOCTb 0T MPUPOAbI,
KOHI[EHTPAIlMU YYaCTHUKOB, TeMnepaTrypbl. PaBHoBecue.

PaccmarpuBaroTcsi OCHOBHBIE TOHATHS Y 3aKOHBI XUMHUYECKON KUHETUKHU. [[pUBOANTCS IeTIeHHE peakuuii Ha
napajuiebHbIe, TOCIEeA0BaTEIbHbIE, COMPSKEHHbBIC U IIETHBIC. Y ACNSIETCS BHUMAHUE BIUSHUIO HA CKOPOCTh
peaKLK U CMEIICHUE PaBHOBECHS MPOLECCa KOHLUEHTPAMU YYaCTHUKOB, 1aBJIICHUS U TEMIEPATYPBHI.
PaccmarpuBaeTcst Teopusi akTUBHOTO KOMILJIEKCA, OOBSICHSETCS! TOHSATHE YHEPTUN aKTUBAIIUU U SBJICHHUE
KaTajgu3a.

JlabopaTopHblii MIPaAKTUKYM
OmnpeneneHue YUCTOTHI BEIIECTB
ATOMHO-MOJIEKYJISIPHOE YYeHUe
CaoiicTBa pacTBOpPOB
DJIeKTPOJMTHYECKAsl Jucconnanusi. Peakium B pacTBopax.
OKHCJINTETbHO-BOCCTAHOBUTE/ILHBIE PEAKIUT

KommexkcHbie COCAUMHECHUA



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

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

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

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

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

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

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

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

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

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

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

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

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

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

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

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

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

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

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

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

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

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

JdomosHuTeIbHAS:

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

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

3. I'muaka H. JI. 3agaun 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://bibliotech.psu.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.3

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

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

BEIIECTBAMU C
coOJTI0/ICHHEM HOPM
TEXHUKHU 0€30I1aCHOCTH

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

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

XUMHUYECKOH JT1abopaTopuu.

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

IIK.3

Buiageer 0CHOBHBIMH XHUMH4YCCKHUMH, (l)l/ISI/I‘leCKI/IMI/I H 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.




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

Buja meponpusiTus NPOMeKYTOYHON aTTeCTANMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJn4decTBo 0amioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«YJ0BJIETBOPUTEJBbHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 45 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero 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 3. [lepuoanyeckas
cucrema. llepuoanuecknii
3aKkoH. McTopus co3manus.
Crpykrypa (nepuomsl,
rpymibl). Cexiuun
3JIEMEHTOB. 3aBUCUMOCTh
CBOMWCTB DJIEMEHTOB OT
IIOJIOXKECHUS B
[Tepuonuueckoii cucreme.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

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

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

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




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

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

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

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

OBP.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH

KapTHHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B

SaKOHOMepHOCTeﬁ C€CTCCTBCHHBIX

HayK
MK.1.1

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

IIK.3.1

Bnaneer merogaMu 0e30macHOTO

oOpareHus: ¢ XUMHUIECKUMU
MaTrepuasamMH ¢ Y4eTOM HX
(GUBUYECKUX U XUMHUYECKHUX
CBOICTB

OIIK.3.1

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

Tema 1. TepmoamHamuka.
DHepreTuka U HalpaBJIeHUE
XUMHUYECKHUX MPOIECCOB.
Xumuueckas
TepMoiuHamuKa. [lepBblii
3aKOH TEPMOIUHAMUKH.
BuyTpeHHss sHeprusl.
Temnora u padora.
OHrtanbnud. 3akoH ['ecca.
DHeprusi XUMHUYECKOM CBS3H.
Bropoii 3akon
TEPMOJANHAMUKH.
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

3HaeT: onpeeneHue 1 KiacCupUKaIio
CUCTEM, MIEPBBINA 3aKOH TEPMOIUHAMUKH,
3akoH ['ecca, BTOpo# 3aKOH
TEPMOJMHAMUKU. Y MEET PaCCUUTHIBATH
SHEPTUIO XUMHYECKOU CBSI3H, SHTAJIBITHIO,
SHTPOIUIO U CBOOOIHYIO YHEPTHUIO PEAKITUU
(7151 3aKPBITBIX B OTKPBITBIX CUCTEM),
oTnpeeNsaTh HallpaBiIeHUE Mpolecca, B
3aBUCHMOCTH OT BEJIUYHUHBI CBOOOIHOM
sHepruu. Bnaneet metonamu
HCIIOJIH30BaHUS TEPMOIUHAMUYECKHUX
XapaKTEPUCTHUK ISl ONIPEACIICHUS
KOHCTAHT PaBHOBECHSI XUMHUYECKHUX
MPOLIECCOB.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 Tewma 2. Kunetuka u 3HaeT: OCHOBHBIE MTOHATUS XUMUYECKOU
Hmeer npencrapiaeHue 0 HAyYHON | MEXaHM3M XMMHYECKHX KMHETUKH (CKOPOCTh PEAKIMH, KOHCTaHTa
KapTHHEC MHUPa Ha OCHOBE peakuuit. Knaccuduxarnms CKOPOCTH, aKTUBUPOBAHHBIN KOMILJIEKC);
TIOJIOXKCHHI1, 3KOHOB peakuuii B XUMUYECKOU 3aKOH JIEUCTBYIOIIMX MacC, OCHOBHBIE
3aKOHOMEPHOCTEH ECTECTBEHHBIX | kyperuke. [ OMOreHHBIE H TUIIBI peakiuii (mapanienbHble,
HayK reTePOTreHHBIC PEAKIIHH. IOCJICIOBATENbHBIC, COMPSKEHHBIE,
IK.1.1 CkopocTh peakuuu, eé [[EMHbIE), CBSI3b CKOPOCTH PEAKILIUU C

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

3aBUCHMOCTh OT IPUPOJIbI, | TEMIIEPATYPOU U HEPTUel aKTUBALIUU
KOHIIEHTPALlMU YYacTHUKOB, | (mpaBuio Baurt-I'odda, ypaBHeHHE
temneparypsl. PaBHoBecue. | AppeHuyca), hakTopbl, BbI3bIBAIOIINE
3ammuiaemMoe KOHTPOJIbHOE CMEIEHHE PABHOBECHS! (IIPUHIIHII

MeponpusiTue Jle-lllaTenne), OCHOBBI KaTanu3a. Y MEeT:
HCCIICAOBaHUS IIPHU HAJTMIUHA
BBIpaXKaTh U PACCUUTHIBATH CKOPOCTh
obmero m1ana HUP p p p >
nK.3.1 KOHCTaHTY CKOPOCTH, KOHCTaHTY

paBHOBECHSI peaKklui, paBHOBECHbBIE
KOHLIEHTPAIlMK; UCIOJb30BaTh IPABUIIO

Bnaneer merogaMu 0e30macHOTO
oOpareHus: ¢ XUMHUIECKUMU

MaTepralaMu C y4eTOM HX Banr-T'odp¢a (pacuer TeruioBoro
(HM3MYECKUX U XUMUYECKHX ko3 dumenTa), ypaBHeHuEe AppeHuyca
CBOWCTB (pacuet >Hepruu akTuBaIuu). Bnageet
OIIK.3.1 METOAAMHU OIPEICIICHUs] CKOPOCTH
PaGoraer ¢ xumuueckuMH peaxkiuu B 3aBUCUMOCTH OT KOHIIEHTPAIHH
BELIECTBAMU C COOJIOCHUEM U TEMIIEPaTYPBHI.

HOPM TEXHUKH 0€30I1aCHOCTHU




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

IK.3.1

Brnageer meTomamu 6e3011acHOTO
oOparnieHust ¢ XUMHUYECKUMU
MaTepHaIaMy ¢ y9eTOM UX
(UBHYECKUX U XUMHYECKUX
CBOKCTB

OIIK.3.1

PabotaeT ¢ xumMu4ecKuMH
BEIIECTBaMHU C COOIOCHIEM
HOPM TEXHUKH 0€30IaCHOCTHU

Tema 2. Kunetuka u
MEXaHU3M XUMHYCCKUX
peaknuii. Kinaccudukarus
peakuuii B XUMHAYECKOM
KuHeTHKe. ['oMOoreHHBIe N
reTEePOreHHBIC PEAKIINH.
CkopocTh peakiuu, eé
3aBUCUMOCTH OT MPUPO/IBI,
KOHIIEHTPAIlUX YYaCTHUKOB,
TeMrieparypsl. PaBHoBecue.
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaTh: BUJBI PACTBOPOB, CIIOCOOBI
BBIPpAXKCHUS KOHIICHTpAllUH,
KOJUIUTaTHBHBIE CBOHCTBA PAaCTBOPOB,
3aKOHBbI Pame, napuuajbHOTO AAaBJICHUA,
TEOPHUIO HIIEKTPOITUTHUECKON TUCCOIMAIIN
Appennyca,3akoH pa3zdasiennus OcTBaibiaa,
KJIaCCHU(UKAIUIO 3JIEKTPOJIUTOB,
3aKOHOMEPHOCTH MPOTEKAHHSI OOMEHHBIX
MPOLIECCOB, TEOPUH KHCIOT U OCHOBAHHH.

YMeTh: BECTH pacyeThl C UCTIOJIb30BAHUEM
Pa3IMYHBIX CITIOCOOOB BBIPAKEHUS
KOHIIEHTpAIlUH, PACCUUTHIBATH KOHCTAHTY
JMCCOLIMAIINH, CTEIIEHb JUCCOIIMAIIH,
KOHIIEHTpAIllUd MOHOB; BECTH PACUYETHI C
KCIIOJIb30BAaHUEM MTPOU3BEACHHUS
PacTBOPUMOCTH, PACCUUTHIBATH
BOJIOPOJIHBIN MOKa3aTenb.Braagers:

CIOCOOaMU MTPUTOTOBJICHUS PACTBOPOB(TI0
HaBECKE BEIIECTBA, pa30aBIICHIEM,
CMEUICHUEM), METOJIAMH OTIPE/ICIICHUSI:
PAacTBOPHMOCTH BEIIECTBA, TEITIOBOTO

s dexTa pacTBOpeHus,
KPUCTAITM3AI[HOHHOMN BOJIBL.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTUHE MHpa Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

IIK.3.1

Brnageer meTomamu 6e301acHOro
oOpaleHus: C XUMUIECKIUMH
MaTepuagaMH ¢ y4eTOM UX
(bUBHYECKUX U XUMHUYECKUX
CBOWCTB

OIIK.3.1

PabotaeT ¢ xumMmu4ecKuMH
BEIIECTBAMU C COOIIOIEHUEM
HOPM TEXHUKH 0€30MMacHOCTH

HTOroBbIii KOHTPOJIB.
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HaeT: OCHOBHEIE 3aKOHBI XUMUHU,
OCHOBHBIC ITOHSTHA U 3aKOHBI XHMH‘{CCKOﬁ
TEPMOJMHAMUKH, OCHOBHBIC TTOJIOKECHHS
XHMH‘ICCKOﬁ KHMHCTHUKH, KOJJIMI'aTUBHBIC
CBOMCTBA PaCTBOPOB; TEOPUHU KHUCIIOT U
OCHOBaHUH; CTPYKTYpPY NEPUOAUUECKOTO
3aKoHa.YMeeT Ha OCHOBAaHUH 3aKOHOB

MPOU3BOAUTH PACUETHI, aHATU3UPOBAThH
M3y4aeMble MPOIECChl, (HOPMYIUPOBATH
BBEIBOJEL. Biageer MmeTonamMu
MIPAKTUYECKOTO IPUMEHEHUS 3aKOHOB.

HMeet: cOBpeMEHHBIE IPECTABICHUS O
CTPOCHHMH aTOMA, IPUPOAEC XUMHIECKOU
CBsI3U, CTPOCHUH BEILIECTBA.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

Tema 3. [lepunoanueckas cucrema. [lepuoanueckuii 3axon. Uctopus coznanus. CTpykrypa

(mepuonml,




rpynmbi). CeKIluM 3J1eMeHTOB. 3aBUCHUMOCTDH CBOMCTB 3JIEMEHTOB OT IOJI0KECHUS B
Ilepuoauveckoii cucreme.

[TpoaomKUTEN HOCTD TPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallMU: 2 Yaca
YcnoBus mpoBeeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIi 0aJll, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTecTauuu: 20
[TpoxoaHoii 6amt: 9

Iloka3aTesin oneHUBaAHUSA Babl
Pemienue 3aganus Ha onpeeneHrue aTOMHOM MacChl MTPOCTOTO BEIIECTBA IO €r0 TEIIOEMKOCTH U 11
HKBHUBAJICHTHOU Macce
Pemenue 3aanusi ¢ UCTOIB30BAaHUEM Ta30BbIX 5
3aKOHOB
Pentenue 3alaHuA Ha OIMPCACIICHUEC MACC BCIICCTB B CMCCH IO MPOTCKAOIIUM XUMUYCCKUM 4
peaxkuusam

Tema 2. OkucaUTENbHO - BOCCTAHOBUTEIbHBIE peakunu (OBP). CteneHb OKUCIeHUS.
Knaccupukanus OBP. /lenenue yuactTiukoB OBP Ha pyHKuMOHAJBbHBIE IPYNIIbI. 3aBUCHUMOCTH
xoxa OBP ot pa3iau4HbIX (aKTOPOB.

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSITEJILHOM padoThI
MakcumanbHbIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 20
[Tpoxoanoii 6amt: 9

Iloxka3atenu oueHMBaHUSA Banasbi
Pemenue 3ananus Ha pacuer pH pacTBopa mpu CMEIIMBaHUM JBYX PACTBOPOB CUIIBHBIX 6
JIEKTPOJIUTOB
Permienue 3aanus o BIYMCICHUIO 3HaYeHUs: pH B pacTBopax ciiaObIX 3JIEKTPOIHUTOB, B TOM 5
YHClie B IPUCYTCTBUH COJIU C OJJHOUMEHHBIM HOHOM
Pemienue 3ananus no reme YciaoBue 00pa3oBaHMs U pacTBOpeHUs ocaakoB. KoHTpoaupyer 5
MPAaBUIBHOCTh PACYE€TOB
Pemienue 3ananus no reme CrnocoObl BEIPAXKEHUSI COCTaBa PAaCTBOPOB 4

Tema 1. TepmoanHaMuKa. JHEPreTHKA M HANPABJICHUE XUMUYECKHUX MPoLeccoOB. XUMHYECKas
TepMoanHaMuKa. [lepBblil 3aK0H TepMoAuNHAMHUKH. BHyTpeHHss sHeprusi. Tensiora u padora.
IHTaNbnuA. 3akoH ['ecca. JHeprust xXummuueckou cBsi3u. Bropoii 3aKoH TepMOIMHAMMKH.

[IponoKUTENBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMK: 2 Yyaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMainbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 20
[IpoxoaHoii 6ai: 9

IToxa3aTeu oneHUBaHUS Baaasl

Pemenue 3aanust Ha yCIOBHS CMEIICHUS XUMHUECKOTO 5
paBHOBECHS.




Pemenue 3aganus Ha pacueT XUMHYECKOTO OTEHIIMAJIA MPOIEcca U BO3MOKHOCTH €T0
MPOTEKaHUs

Pemenuie 3a1aun Ha BEIYMCIICHUS, CBSI3aHHBIE C YpaBHEHUEM AppeHnyca

5

Pemenuie 3a1anust Ha MaTEMAaTUYECKYIO 3aBUCMOCTh CKOPOCTH PEaKLUy OT TEMIIEPATYPHI.

5

Tema 2. KnneTtuka u MeXaHM3M XUMHYeCKUX peakumii. Knaccnpukanus peakumii B Xumuieckoi
KuHeTHKe. 'oMoreHHbie u rereporeHnbie peakunu. CKOpocTh peakuuu, eé¢ 3aBUCUMOCTD OT

NPHUPOAbI, KOHIIEHTPALIUM YYACTHHKOB, TeMnepaTtypbl. PaBHoBecue.

IIpoaomKUTENPHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0, BEICTABIISIEMbIH 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTaluu: 6
[Tpoxonnoii 6amn: 3

IToxa3zaTesn oneHUBAHUSA

Banabl

Brimonaenue u opopmieHue madbopatopHbeix padboT

3ammTa 0(hOPMIICHHBIX JTA0OPATOPHBIX PadOT MO TeMaM: XUMUYECKOe paBHOBECHE, CKOPOCTh B
reTepOreHHBIX CUCTEMAX.

3ammra 0(hOpMIICHHBIX JTA0OPATOPHBIX padboT 1Mo TemMaM CKOpPOCTh XMMHUYECKON PEaKIIuu 1
OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

3ammTta 0(hOpPMIICHHBIX JIA0OPATOPHBIX PadOT Mo TeMme: BiausiHue kataan3aTopoB Ha CKOPOCTh
peaxiuu.

Tema 2. Kuneruka nu MexaHu3M xuMmn4yeckux peaxkunid. Kinaccunpukanus peakuuii B XMuMH4YeCKOM
KnHeTHKe. ['oMOreHHblie U rereporeHHbie peakuuu. CKOpOCTh peakumnu, ¢ 3aBHCUMOCTb OT

NPUPO/Ibl, KOHIEHTPAIIUM YYACTHHKOB, TeMIlepaTypsl. PaBHoBecue.

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIN 0aJl1, BEICTABISIEMBII 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: 4
[TpoxoaHoii 6amt: 2

IToxa3zarTen oeHNBAHUA

Bajaabl

HpaBI/IHBHOG U CBOCBPEMCHHOC BBITTOJIHCHUC CaMOCTOSTEILHOM pa6OTI)I CTYACHTA IO OCHOBHBIM
pasaciiaM JUCHUITIINHBL

3a1111/1Ta Oq)OpMJIeHHI)IX AOMAIIHUX KOHTPOJbHBIX pa60T o TeMaM I 'a30BEIe 3aKOHEI U
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pe€aKuuun

3ammra opOpMIICHHBIX JOMAITHUX KOHTPOJIBHBIX paboT 1o Temam CBOMCTBa pacTBOPOB U
TUAPOIN3

HUTOroBbiii KOHTPOJIb.

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
YcnoBus mpoBeeHUS MEPOTIPUSATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IToxa3zarTen oeHNBAHUA

Bajaabl




Brinonnenue 3aanust Ha pacCcTaHOBKY K03 duumentoB B ypaBHeHnn OBP nOHHO-31€KTPOHHBIM
MeToIoM. Beinmonuenue 3anganus Ha pacuet IJ1C OKHCIUTENbHO-BOCCTAHOBUTEIBLHON PEAKIIUN

Brmonnenue 3aJJaHus Ha 36yJII/IOCKOHI/IIO HJIN KPUOCKOIIUIO

Bremonnenue 3aIaHUA Ha pacdCT pCaKIUU CPCAbl IPU TUAPOJINU3C COJIN

Brmonnaenue 3aJaHus Ha CII0COOBI BBIPpAXKCHUA COCTaBa pacTBOpa

Brmonnaenue 3alaHUA Ha pacdCT r€TCPOrCHHOIr0 paBHOBECHUA paCTBOP-0CATOK
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