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1. MACHOPT ITPOT'PAMMBbI YYEBHOM JJUCIUTLJIUHBI
XuMHAl B CHENUATBHOCTH ¢ OCBOEHHEM 00IIMX KOMIMETEeHIHii
1.1. Ob6sacTh NPUMeEHEHHUS NPOrPAMMBI Y4eOHOM TUCHHUTIINHBI

[IporpamMma yueOHOW AMCHHUILIMHBI XHMMHS B CHEHHAJBLHOCTH C OCBOEHHEM OOIIUX
KOMIIeTeHI Uil SBIISETCS YacThIO0 001e00pa30BaTeNbHOIO IMKIIA 00pa30BaTEIbHON MPOTPAMMBI
MOJrOTOBKH CIICIIMAIMUCTOB cpennero 38eHa (nanee — [IIICC3)

1.2. Mecto yueOHoi nucuumiinubl B ctpykrype IHHIICC3

VYyeOHast UCIUTIIIMHA SBJISIETCS TUCHUTUTMHON 00111€00pa30BaTeIbHOT0 YUeOHOTO UK
B COOTBETCTBUHU C €CTECTBEHHOHAYYHBIM MPpoduieM mpodheccuoHaIbHOTO 00pa3oBaHusl.

VYyeOHast AUCIUIUIMHA OTHOCHTCS K mpeameTHou obmactu PI'OC cpemgnero obriero
00pa30BaHUs €CTECTBEHHBIE HAyKH 10 BHIOOPY U3 00s3aTENIbHBIX MPEIMETHBIX 00J1acTeH.

YpoBeHb 0cBOEHHUS y4eOHOW AUCHUIUTHHBI B cooTBeTCTBUU ¢ DI'OC cpemnero obmiero
o0pa3zoBaHus 6a30BBIi.

Peanmzanust conmepxanus yaeOHOUM AMCIUILTAHBI TPEAIIONaraeT coONfoIeHHe MPUHIINTIA
CTPOTOH MPEEMCTBEHHOCTH I10 OTHOIIICHUIO K COJICPKAHUIO Kypca XHUMHS B CICIHAIBLHOCTH C
OCBOEHHEM OOIIUX KOMIIETEHIIMN Ha CTYIIEHH OCHOBHOTO 00IIIET0 00pa30oBaHUs.

B To ke Bpems yueOHasi TUCHUIUIMHA XUMHUS B CIIELHUAIBLHOCTH C OCBOEHHEM OOIINX
KOMMETeHIIMH Uil  MpodeCCHOHANBHBIX  00pa3oBaTENbHBIX  OpPraHM3aluii  oOJiamaeT
CaMOCTOSITEIBHOCTBIO U LIETbHOCTHIO.

PaGouas mporpamma yueOHOW AMCUMILIUHBI XUMHUS B CHEIUAIBHOCTH C OCBOCHHEM
o0LIMX KOMIIETEHIIMII MMEEeT MEXIIPEIMETHYIO CBSI3b C 00I1e00pa30BaTEIbHBIMU y4eOHBIMU
TUCHMIUIMHAMU Ouosorus, reorpadus, 3KOJOTUS, M MNPO(PEeCcCHOHAIBHBIMU TUCIUIUIMHAMU
OCHOBBI MaT€pPUAIOBEACHHUS.

N3yuyenne ydeOHOM AucCUUIUIMHBI XUMHUS B CIHEHHMAIBHOCTH C OCBOGHHEM OOIINX
KOMIIETEHIIMI1 3aBeplIaeTcs MPOMEKYTOUHOW arTectanuein B (opme ougpepenyuposantozo
3auéma B pamkax ocoenus [IIICC3 na 6a3ze ocHOBHOTO 00111eT0 00pa3zoBaHUsl.

1.3. [InanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOH M CUMIIIMHBI

[Tnanupyemblie pe3ynbTaThl OCBOCHUS Y4eOHOM TUCIUTUIUHBI:

Juunocmmuoie pezyibmamot .

YYBCTBO TOPJIOCTH M YBAKEHHS K UCTOPUU U JOCTHKEHUSM OTEUECTBEHHON XMMHUUYECKOM
HAyKHl; XUMHYECKH TPaMOTHOE TOBEJCHHE B MPOPECCHOHATBLHON NEATENHHOCTH U B OBITY TpHU
oOpallleHny ¢ XMMUYECKIMU BEIIECTBAMH, MaTeprallaMy U MPOIIECCAMU;

TOTOBHOCTH K MTPOJIOJHKEHHUIO 00pa30BaHus U MOBBINIEHUS KBaTU(UKALUN B U30paHHOM
npodeccroHaNbHOM NesITeNbHOCTH U 00bEKTUBHOE OCO3HAHHUE POJTH XUMHYECKUX KOMITETEHITH B

3TOM;



YMEHHUE HCIIOJIb30BATh JOCTHKEHUSI COBPEMEHHON XUMUYECKOW HAYKH M XUMUYECKUX
TEXHOJIOTUH Uil TIOBBIIICHUS COOCTBEHHOTO HHTEJIEKTYAJIbHOTO pa3BUTHS B BBIOPaHHOM
npodecCHOHAIBHON IeATETHbHOCTH;

MemanpeomenHole pe3yiomanol .

HCIIOJIb30BAHUEC PA3JIMYHBIX BHUIOB O3HaBaTeILHOU JCATCIIBHOCTH MW OCHOBHBIX
MHTEIUICKTYaJ bHBIX oOmepanuii (MOCTaHOBKU 3a1aud, (OPMYIHPOBAHHS THUIIOTE3, aHAIHM3a U
CHUHTC3a, CpaBHCHWU, O606HIGHI/I$[, CUCTCMAaTH3all, BbISABJICHUA HNPUYUHHO-CICACTBCHHBIX
CBsI3€H, MOMCKA aHAJIOroB, (OPMYITHPOBAHHUS BBIBOJOB) [UIS PEIICHHS TOCTABJICHHOW 3aayH,
MMPUMEHEHHE OCHOBHBIX METOJIOB TMO3HaHUS (HAOIIOJEHUS, HAYYHOTO SKCIEPUMEHTA) I
HU3YUCHUA Pa3JIUYHBIX CTOPOH XHMMHUYCCKHX 00BEKTOB U mponeccoB, ¢ KOTOPBIMU BO3HUKACT
HEO0O0XOMMOCTh CTAIKUBATHCA B MPodeccuoHanbHOU cdepe;

HCIIOJIb30BAHUEC PA3JIMYHBIX MCTOUYHHUKOB JJId IOJTYUCHUS XUMHYECKOU I/IH(l)OpMaIII/II/I,
YMEHHE OLIEHUTH €€ JIOCTOBEPHOCTD IS IOCTHKEHUS XOPOIINX Pe3yJIbTaTOB B MpodeccnoHanbHOM
cdepe;
npeomemmuule pe3y1bmamal.

c(hopMHPOBAaHHOCTh TPEJACTABICHUH O MECT€ XHUMHH B COBPEMEHHOW HAayYHOMU
KapTUHE MUPAa;

MOHMMAaHHEe PO XUMUU B (QOPMUPOBAHUU Kpyrozopa U (YHKIIMOHAILHOM
IrPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs TPAKTUUECKUX 3aa4;

BJIAJICHUE OCHOBOMNOJATAlOUIMMUA XMUMUYECKUMHU MOHSTUSMH, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;

YBEPEHHOE M0JIb30BAaHUE XUMUYECKON TEPMHUHOJIOTHEN U CUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMS, HUCIOJb3yeMBIMH B XHMHUHU:
HaOII0/ICHHUEM, OTTUCAHUEM, U3MEPEHHUEM, SKCTIEPUMEHTOM;

yMeHHe oOpabaTbiBaTh, OOBACHATH pPE3yAbTaThl IPOBEIEHHBIX OIBITOB M JIENAaTh
BBIBOJIbI; TOTOBHOCTh U CHIOCOOHOCTH MPUMEHSITh METOIbl TIO3HAHUS MPH PELICHUH MTPAKTUYECKUX
3azauy;

chOpMUPOBAHHOCTh yMEHHMsI J1aBaTh KOJWYECTBEHHBIE OLEHKHM U IPOU3BOJUTH
pacueTsl M0 XUMHYECKUM (popMyliaM U YpaBHEHUSM;

BIIQJICHUE TMpaBUIAMHU TEXHHKH O€30MacCHOCTH TMPH HCIOIb30BAHUH XUMHUYECKHX
BEIIECTB;

cOpMUPOBAHHOCTH COOCTBEHHOM MO3MUIIUH MO OTHOIIEHHUIO K XUMUYECKOI HH(pOpMAIIHH,

HOHy‘I&CMOﬁ U3 pa3HbIX UCTOYHUKOB.



OcBoenue cojziepkaHusi yueOHON TUCHUIIIMHBI XUMUSI B CHEIUMAIBHOCTU C OCBOCHHEM

o0mMx KOMIETEHIMH oOecriednBaeT (OPMHUPOBAHHE U PAa3BUTHE YHHUBEPCAJIBHBIX y4eOHBIX

JEWCTBUI B KOHTEKCTE MPEEMCTBEHHOCTH (DOPMHUPOBAHUS OOIIUX KOMIIETEHIIHA.

Buabl yHuBepcaJbHBIX YUeOHBIX JeiicTBHIl

(B coorBeTcTBUH ¢ PT'OC COO)

O6mue komnereHunu (B coorBercTBuU ¢ ®I'OC

CIIO)

JIMuHOCTHBIE

(00ecrneunBarOT LIEHHOCTHOCMBICIOBYIO

OPHUEHTAIINIO OOYJAIOIINXCS U OPUEHTAIUIO B

COHAJIBHBIX POJIAX U MEKINIHOCTHBIX

OTHOIICHHUSIX)

OKI. IToHnMAaTh CYIIHOCTH U CONMATBHYIO 3HAYUMOCTh

cBoel Oymymiedt mnpodeccun, TPOSBIATH K HEH

YCTOMYMBBIN HHTEpPEC,

OK3. IlpunumaTte pemieHuss B CTaHAAPTHBIX MU

HCCTaHIAPTHBIX CUTyallusiax n HECTHU 3a HHUX]

OTBCTCTBCHHOCTD,

OKB8. CamocTosATENnBHO OIIPENENATh 3a1a4mn

MpoECCHOHAIBHOTO W JIMYHOCTHOTO  Pa3BUTHSA,

3aHUMAaThCs CaMOO6p330BaHI/IeM, OCO3HAHHO

IJIAHUPOBATH ITOBBIIIICHUC KBaJ'H/I(bI/IKaHI/II/I.

PeryasiTuBHblie:
[[ejiernojaranue, niaHupoBaHue,
[TPOrHO3UPOBAHUE, KOHTPOJIb (KOPPEKLINS),

CaMOpPECTyJAlusA, OLCHKA

OK2. OpranuzoBbiBaTb COOCTBEHHYIO JACSITEIBHOCTD,
BbIOUpATh THIOBBIE METOJbI U CIIOCOOBI BBIOJHEHHUS]
OLICHUBATh ux|

HpO(l)eCCI/IOHaJ'IBHBIX 3aJa4y,

A (PEeKTUBHOCTH M Ka4eCTBO,

(oOecrieunBarOT OPraHU3aIUIo OK3. [Ilpunumare pelieHuss B CTAHAAPTHBIX U
00yuarouMMucs cBoei yueOHon HECTAHIAPTHBIX CUTyallUIX W HECTH 3a HHX
NesITENIEHOCTH ) OTBETCTBEHHOCTb.

Ilo3HaBaTebHbIE OK4. OcywmecTBiasaTh INOUCK M HUCIOJb30BaHUE
(00ecrneurBarOT UCCIEI0BATENBCKYIO uHpopMmaruy, HeoOXoauMor s APEHEKTHBHOTO
KOMIIETEHTHOCTb, yMEHHE padoTaTh C BBITIOJTHEHUS po(hecCuOHaTBHBIX 3amad,

H(popMalmen)

po(eCCHOHATBLHOTO M IMYHOCTHOTO PAa3BUTHS,
OKS5.Ucnonp3oBaTh HHPOPMALIUOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B
po(ecCHOHATBLHOMN 1 TENbHOCTH,

OK9. OpreHTupoBaThCs B yCIOBHIX 4aCTON
CMEHBI TEXHOJIOTUH B MPO(decCHOHATBHON

NCATCIIBHOCTH.




Ilo3HaBaTeabHbIE

(obecrieunBarOT UCCIEA0BATENbCKYIO
KOMIIETEHTHOCTb, YMEHHE pad0OTaTh C

OK4. OcymecTBiaTh MOUCK WHPOPMALUU HEOOXO MO
it 3QQPEKTUBHOTO BBIMIOIHEHUSI TMPO(PECCHOHATBHBIX
3aj1a4, Ipo(eCcCHOHAIBLHOIO U JINYHOCTHOTO PA3BUTHSL.
OKS5. Ucnonp3oBate MHPOPMAITHOHHO-

HHpOpMarmeii) KOMMYHHKAIIMOHHBIE TEXHOJIOTHUHU B TPO(ECCHOHAIBHOM
eI TeTbHOCTH.
KoMMyHuKaTHBHbBIE OK6. PaboTaTh B KOJUIEKTHBE U B KOMaH/J€E, 3()PEKTUBHO

(oOecreunBaOT COMUATBEHYIO
KOMIIETCHTHOCTD U YYET NO3HMLUH JPYIHX
JIFOJICH, YMEHHE CIIYIIaTh U BCTYNATh B
1TMaJIor, y4acTBOBAThH B KOJUIEKTUBHOM
00CYXIeHHH TIPO0OJIeM, B3aUMOJICHCTBOBATh U
COTPYIHUYATH CO CBEPCTHUKAMH U
B3POCIJIBIMHU)

0011aThCS C KOJUIEraMH, pyKOBOACTBOM, IOTPEOUTEISIMHU.

Buabl yHuBepcaabHbIX Y4eOHBIX AeiicTBUI

(B coorBercTBUM ¢ PT'OC COO)

O6uue komnereHunu (B coorBercTBUU ¢ ®I'OC
CI1O)

JInyHocTHBIE

(oOecrieunBarOT IIEHHOCTHO CMBICIIOBYIO
OpPHUEHTAINIO 00YJAIOIINXCS K OPUEHTAIINIO B
COLMAIBHBIX POJISIX U MEKITMYHOCTHBIX
OTHOILICHUSIX)

OKI. TTorrMaTh CyITHOCTH ¥ COIMATIbHYIO 3HAYNMOCTD
cBOel Oynymiei nmpodeccuu, MPOsIBIATh K HEH
YCTOWYHMBBIN UHTEPEC,

OK 8. CaMOCTOSTEILHO ONPENENIATh 3a7a4u
PO eCCHOHAIBHOTO H JIMYHOCTHOTO pa3BUTHS,
3aHMMAaThCsl CaMOOOpa30BaHUEM, OCO3HAHHO TUTAHUPOBATH
OBBLIIICHNE KBATH(HUKALIHY.

PeryasitTuBHblie:

[ejiernojaranue, MiaHupoBaHue,
[IPOrHO3UPOBAHUE, KOHTPOJIb (KOPPEKIIHS),
CaMOpETyJISIHUs, OlleHKa(00eCeunBaoT
OpraHu3aIuio 00YJaIONIMMHUCS CBOCH
y4eOHOM e TEIBHOCTH)

OK 2. Opranu3oBbsIBaTh COOCTBEHHYIO JI€ATEILHOCTD,
BBIOMPATH TUIIOBBIE METO/IbI U CIIOCOOBI BBITIOJIHEHHUS
npodeccnoHaNbHBIX 3a7]a4, OLIEHUBATh UX

P (PEKTUBHOCTH M KAa4€CTBO

OK 3. Ilpunumare pemieHuss B CTaHAAPTHBIX U
HECTAaHIAPTHBIX  CHUTyallMsIX M  HECTH 3a  HHX
OTBETCTBEHHOCTb.

OK 9. OpueHTupoBarhCs B yCIOBUAX YACTOU CMEHBI
TEXHOJIOTUI B MPOQecCHOHATBHON NeATeTbHOCTH

Ilo3zHaBaTebHDBIE

(oGecrieunBarOT UCCIEA0BATEIBCKYIO
KOMIIETEHTHOCTb, yMEHHE PadoTaTh C
nH(popMalmen)

OK4. OcymecTBisTh MOMCK HH(POPMALUU HEOOXOIUMOMN
s 3QQPEKTUBHOTO BBIMOJHEHUsT MPO(ECCHOHANBHBIX
3a1ad, Tpo(pecCHOHATBHOTO U JMYHOCTHOTO PAa3BUTHS.
OKS5. Ucnonb3oBate MHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHUHU B MPO(ecCHOHATBHOM
e TEIBHOCTH.




KOMMyHHKaTHBHbIe

(oGecreunBaOT COMUATBHYIO
KOMIICTCHTHOCTDb U YUYCT NO3ULIUN APYTUX
JIFOJICH, YMEHHE CIIYIIaTh U BCTYNATh B
AUAJI0T, YH4aCTBOBATH B KOJIJICKTUBHOM
00CyXIeHUH MTpo0IeM, B3aUMOICHCTBOBATh U
COTPYJHHYATh CO CBEPCTHUKAMU U
B3POCIIBIMU )

OK6. PabGoTaTh B KOJUIEKTHBE U B KOMaH 1€, 3 (HEeKTUBHO
0011aThCs C KOJJIETaMH, PYKOBOJICTBOM, IIOTPEOUTEIISMHU.

OK 7. BpaTp Ha ce0si OTBETCTBEHHOCTh 33 pabOTy YICHOB
KOMaH/bl (IOJYMHEHHBIX), 3@ pE3yJbTaT BBIIOJIHEHUS
3a1aHuN.

OK 10. Bnrazers NMCbMEHHON M YCTHONH KOMMYHUKaLUen
Ha  TOCYIapCTBEHHOM  H (nm) WHOCTPAaHHOM
(aHrIMIICKOM) SI3BIKE.

1.4. Konu4ecTBO 4acoB HA OCBOEHME NIPOrpaMMbl Y4eOHOM THCHUTITTHHBI

MakcumanbHas ydeOHas Harpy3ka oOydaromerocs: 116 gacos, B ToM 4ncie:
- o0s13aTeNbHAS ayIUTOpHAs yueOHast Harpy3ka oOydaromerocs 78 4acos;
- caMocTosATeIbHas padoTa oOyJaromierocs: 38 4acos.

1. COAEP)KAHUE

YYEBHOM JUCHUTIIINHEI 1

TEMATHYECKOE INTAHUPOBAHHUE

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4eOHOMH padoThl

Bun yueOHoi# padboThl O0bem yacoB
MakcumajibHasi yueOHasi Harpy3ka (Bcero) 116
O6si3aTeIbHAS AyIUTOPHAs yueOHas Harpy3Kka (Bcero) 78
B TOM YHCJIEC:
MPAKTUYECKHUE 3aHATHS 32
CamocrosiTejibHasi pa6oTa ody4yawnierocsi (Bcero) 38
HUmoeosas ammecmayus 8 popme oughghepenyuposannozo 3auéma




2.2. TemaTu4ecKHil IVIAH U COJleP:KaHMe YUeOHOM IMCUMIIMHBI XUMHS

HaumenoBanue No Conepxanue yueOHOTO MaTepHala, JiabopaTopHbIE O06bem vacoB YpoBenb | YpoBeHb
pa3aesioB U TEM n/n palboTHI M MPAKTUYECKHE 3aHATHS, CAMOCTOATEIIbHAS OCBOCHHUSI | OCBOCHHUS
paboTta oOyuaromuxcs
1 2 3 4 S)
Pa3nea 1. OBIIASA U HEOPTAHUYECKAS XUMMUS
Tema 1.1. Coaepikanue yueOHOro MaTepuajia YMeHue 1aBatb ONpeaeieHus U
OcHoBHbIE OTIEpUPOBATh CAETYIOIIUMHU
MOHATHUSA U 1 ATOMHO-MOJIEKYJISIPHOE YUCHUE XUMHUYECKUMU TOHATUSIMU: 1 1
3aKOHBI XUMUHU 2 OcHOBHBIE 3aKOHBI XUMHH. BELIECTBO,XMMUUECKHUH IEMEHT,aToM, 1 2
MOJIEKyNa, OTHOCUTEIbHASI aTOMHAs U
3-4 IIpakTuyeckoe 3ansaTue Nel MOJIEKYJISIPHBIE MACChI, HOH, aJUTOTPOTIUS 2
Pemenue 3a1ay Ha HaX0XKAEHUE OTHOCUTENILHOMN U30TOIIBI,
MOJIEKYJISIPHOM Macchl, OIMpe/ie]IeHe MacCOBOM JI0JIH XMMHYECKas CBA3b,
XMUMHUYECKUX JIEMEHTOB B CJI0’KHOM BEIIECTBE, 3NIEKTPOOTPHUIIATETHHO CTHBAJICHTHOCTD,
KOJIMYECTBa BEIIECTBA U T.JI. CTENEeHb OKUCIICHUSI, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIN 00beM
ra3o000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMSI, PACTBOPBI, NEKTPOIUT U
HE3JIEK- TPOJIUT,
NEKTPOJINTUYECKAS TUCCOLIUALIMS,
OKHCIIUTEIb U BOCCTAHOBUTEIIb,
OKHCJIEHHE U BOCCTAHOBJIEHUE, TEIIOBOM
3G PeKT peaku, CKOPOCTh XUMHUUECKON
peaKIuy, KaTajau3, XUMUYECKOE PaBHO
BECHE, YITIEPOJIHBIN CKeleT,
(byHKIMOHANbHAs TPYIIa, U30MEPHs,
TOMOJIOTHSI.
CamocrosiTesibHast padoTa 00y4aIOIIMXCH: YMeHue penieHus 3a/1a4 Ha HaX0XKACHHE 2

[IpopaboTka KOHCIIEKTA.

Pemrenue 3a1au Ha HaXOKJEHUE OTHOCUTEIBHOMN
MOJIEKYJIIPHON MAaCChI, ONPEJCICHNE MAaCCOBOU JIOJN
XUMUYECKUX 3JIEMEHTOB B CJI0KHOM BEIIECTBE;
KOJIMYECTBA BEILIECTBA U T.J.

OTHOCHUTEIbHOU MOJ'IGKy.]'ISIpHOfI MacCcCHhI,
ONPCHACIICHUC MacCOBOM JOJIH XUMHYSCKUX
3JICMCHTOB B CJIOKHOM BCIICCTBC,
KOJIMYCCTBA BEIICCTBA U T. .




Tema 1.2.

Conepxxanue yueOHOro MarepuaJja

DopMyIUpOBaHUE 3aKOHOB COXPAHEHUS

ITepunoanueckuin IIepnoauueckuil 3aKOH U CUCTEMA XUMHUYECKHUX MacChl BELIECTB U IIOCTOSIHCTBA COCTaBa
3aKOH U 5 anemenTtoB JI.1. MenneneeBa. 3HaueHue BEIIECTB. 1
[lepuoanueckas MIEPUOIUUYECKOI0 3aKOHA U MEPUOINYECKON CUCTEMBI YcraHoBKa NPUYUHHO-CIIEACTBEHHON
cHhcTEMA xuMuueckux anemeHnToB .M. Menneneesa s CBSI3U MEXIY CONEPKAHUEM OTHUX 3aKOHOB
XUMHUYECKUX 6 Pa3BUTHSI HAYKU U IOHUMAHUS XUMUYECKOU KapTHHbI Y HalMCaHUEM XUMHUUYECKUX POopMyT U 2
anemeHToB JI.1. MHpa. YpaBHEHUH. YCTaHOBKA HBOJIIOLIUOHHON
MenneneeBa u Crpoenue aToMa. CYIIIHOCTHU MEH/IEJIEEBCKOM U COBPEMEHHOM
CTpOEHHUE aToma (bopMyIHPOBOK MEPUOTUUECKOTO 3aKOHA
J.U. MenneneeBa. OObsicHEHHE
JlabopaTopHbie padoThbl (U3UYECKOTO CMBICIIAa CHMBOJIUKHI
7-8 IMpakTHyeckoe 3ansTHE No2 MEePUOTUIECKON TAOIHITBI XUMUYECKUX
PemieHne KadeCcTBEHHBIX 33/1a4 110 TeMe: anemenToB /. 1. MenneneeBa (HomepoB
«Ctpoenne aroma» i€ MEHTA, MepuoJia, FPYIIbl) U YCTAaHOBKA
Pacder xonmmvecTBa MPOTOHOB, HEHTPOHOB, ANMEKTPOHOB | IPUUYMHHO-CIIEACTBEHHON CBA3H MEXKY
B aTOMax Pa3JIMYHBIX XUMUYECKHX 3JIEMEHTOB. CTPOEHHEM aToMa U 3aKOHOMEPHOCTAMU
CocraBieHHe CXeM CTPOEHUS U DIEKTPOHHBIX U3MEHEHUsl CBOMCTB 3JIEMEHTOB U
KOHUrypauuid aTOMOB XMMHYECKHUX 2JIEMEHTOB. 00pa30BaHHBIX UMH BEIIECTB B IIEpUOJaX
rpynmnax. XapakTepUCTUKA HIEMEHTOB
MaJIbIX ¥ OOJIBIINX NEPUOJIOB MO UX
nosnosxenuto B [leproanueckoi cucrteme
J.1.Menneneen
CamocTosiTesqibHasi padoTa 00yYarOIMXCs: Pacuer xonuyecTBa NpOTOHOB, HEUTPOHOB,
IToaroroButk cooOmenue Ha TeMy «OTKpbITHE JJIEKTPOHOB B aTOMaXxX Pa3JIMYHBIX
MIEPUOIUYECKOrO 3aKOHA» XMMHMYECKUX JIEMEHTOB
Pacyer konmyecTBa IPOTOHOB, HEUTPOHOB, JIEKTPOHOB
B aTOMax Pa3JINYHbIX XUMUYECKHUX DJIEMEHTOB.
CocraBieHHE CXEM CTPOEHUS U 2JIEKTPOHHBIX
KOH(Urypauuid aTOMOB XMMUYECKUX 3JIEMEHTOB.
Tewma 1.3. Coaepikanue y4eOHOro MaTepuajia YcTaHOBKA 3aBUCHUMOCTH CBOMCTB
Crpoenue 9-10 | Buzbl XuMUUECKOH CBSI3H. MeTammnueckas CBSI3b. XMMHMYECKHX BEUIECTB OT CTPOEHUS aTOMOB 2
BEIIECTBA THunBI KPUCTAIIIMYECKUX PEIIETOK. 00pa3yIoIKX UX XUMUYECKUX IIEMEHTOB. 2
XapakTepucTHKa Ba)KHEWIINX TUIIOB
11-12 | IIpakTH4eckoe 3aHATHEe Ne3 XMMUYECKHX CBS3€i U OTHOCUTEIBHOCTH

Pemenue 3amau o teme « TUNBI XUMUYECKOU CBSI3U»
Pemrenue 3amay Ha HaxoxaeHUe 00bLEMHOI U MaCCOBOM

sToii Turnojaoruu. OObSICHEHNE
3aBHCHMOCTH CBOMCTB BEIIIECTB OT UX




JI0JIA KOMIIOHEHTOB CMECH, MaCCOBOM JOJIHU IPUMECEH.

COCTaBa U CTPOCHUA KPUCTATINIMUCCKUX

CamocrosiTesibHast padoTa 00yYarouuxcs: peuretok.@opMyIupoOBKa OCHOBHBIX 3
Pabora ¢ yueOHoii uTeparypoii u Marepuer - IIOJIOKCHHUM TEOPUH JIEKTPOJIMTUYE CKOU
pecypcamu. JMCCOLIMAllMU U XapaKTEPUCTHUKA B CBETE
Cocrasnenne Tadbmuiel «Kimaccudukamus TMCIEPCHBIX | ATOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
CUCTEM»; CPABHUTEJIbHON XapaKTEPUCTUKU TUIIOB HEOPraHMYECKUX COEIUHEHUMH.
XUMHUYECKOH CBSI3U. DOopMyIUPOBKA OCHOBHBIX ITOJIOKECHUN
Pemenue 3a1ay Ha Hax0XkAeHUE 0OBEMHONM U MAaCCOBOM | TEOPUU XUMHUYECKOTO CTPOEHUS
JI0JIU KOMITOHEHTOB CMECH, MacCOBOH JI0JIU MPUMECEH. | OPraHUYECKUX COCAUHEHUN U
XapaKTepUCTUKA B CBETE ITON TEOPUU
CBOICTB OCHOBHBIX KJIACCOB OPraHHUYECKHUX
COEIUHEHU.
Tema 1.4. Conepxanue yueOHOro Marepuasa YMeHue 1aBaTh ONpeEACIICHHE U
Bona. PactBoper. | 13 Bopa. PacTBopbl. DIEKTPOJUTHI U HEIJEKTPOIIUTHI. OIEepPUPOBATH CIICTYIOIIUMU 1 2
Onexrponutuuec | 14 DNEeKTPOIUTHYECKAs TUCCOLUAIUS. XUMHYECKUMHU MOHATUSMU: PaCTBOPBI, 1 2
Kas qucconuanus | 15 Peakuuu nonHoro ooMeHa. ANEKTPOJIUT U HE IEKTPOJIIHT, 1 2
UIEKTPOIUTUYECKAS JUCCOLALIUS.
16-17 | lIpakTuuyeckoe 3ansitue Ne4 OOBbsicHEHHE CYIIIHOCTH XUMUYECKUX 2
«[IpuroroBieHre pacTBopa 3aJaHHOM KOHLEHTpALUUy. | mpoueccoB. POpMyIUpOBKa OCHOBHBIX
Pemenune 3a1a4 Ha MaccoBYIO J0JIIO PACTBOPEHHOIO IIOJIO’KEHUH TEOPUH IIEKTPOTUTHYECKON
BEIIIECTBA. JMCCOLIMALINY U XapaKTEPUCTUKA B CBETE
Peakuuii nvoHHOrOo 0OMeHa. 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
CamocrosiTesibHas padoTa 00yyaromuxcs: HEOPraHUYECKUX COCIUHECHUM. 3

Pemenue 3a1au Ha HaXOXKJIEHHE MACCOBOW JIOTIU
PacTBOPEHHOTO BEIIECTBA.

[ToaroroBka k mpaktudeckoi padore «lIpurorosnenue
pacTBopa 3aJJaHHON KOHIEHTPAI[UN.

CocraBiieHHE ypaBHEHUH AIIEKTPOIUTHUYECKOIN
JMICCOLIMAIINY, PEaKLIUi HOHHOTO OOMEHa.
[ToarotoBuTh coobIeHE Ha TeMy «PacTBOpbI BOKpYT
Hac»

BhInoJIHeHHE XUMUYECKOTO SKCIIEPUMEHTA
B ITOJJHOM COOTBETCTBHH C TMPaBHIIAMHU
oe3onacHoctu. Habmonenue, pukcanus u
OIMCaHKUE PE3YJIbTATOB MTPOBEIACHHOTO
skcriepuMenTa. [loaroTroBka pacTBOpPOB
3aJJaHHOW KOHIIEHTpAIMX B OBITY U Ha
npou3BojicTBe. [IpoBeneHue
CaMOCTOSITCIILHOTO ITOMCKA XMMUYECKOI
uH(GOPMAIIUHU C UCTIONTH30BAaHUEM
pa3IMYHBIX UCTOYHUKOB (HAy4HO-
MOMYJSIPHBIX U3JJaHUI, KOMITBIOTEPHBIX
0a3 TaHHbIX, pecypcoB MHTepHeTA).

Tema 1.5.

Conepxanue yueOHOro Marepuaja

YMeHue gaBath ONpCACIICHUC U




Knaccudukarus

HEOPraHU4YEeCKUX
COCIMHEHHUH U UX
CBOMCTBA

18
19

KucnoTel 1 0CHOBaHUSI, UX CBOWCTBA B CBETE TEOPUU
3IEKTPOJIUTUYECKON JUCCOLMALINH.

Conu ¥ OKCHUIBI, HUX CBOMCTBA B CBETE TEOPHUU
BIEKTPOJIUTUYECKON JUCCOIUALINH .

20-21

IIpakTHyeckoe 3aHaTHE NS

I'eneTnueckas CBSI3b MEKIAY KjIaccaMu
HEOPraHUYeCcKuX COeAUHEeHUI.

Pemienne PacyéTHbIX 32424 MO0 YPaBHEHUAM
peaxkuuii.

22

KoHTpoJibHBbIE paboTHI

CamocrosiTesibHas padoTa 00y4arouuXxcst
IloaroroBka Kk KOHTPOJILHOM padoTe no Temam 1.1 -
1.4.

Cocrasiienue 0000 maomei TadaMUbI 10
HOMEHKJIATYpPe U XMMHYECKUM CBOHiCTBaM
OCHOBHBIX KJIACCOB HEOPraHUYECKHX COeTMHEHUI.
[ToarotoButh mokiam Ha Temy: «Vcnonb3oBaHue
MHHEPAJIBHBIX KUCJIOT Ha MPEANPUATHIX Pa3IMYHOrO
po U,

OIIEpUPOBATH CJIENYIOIIUMHU
XUMHWYCCKHUMMU IIOHATUAMU: MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00beM
ra3o00pa3HbIX BEILIECTB, BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYIISIPHOTO
cTpoenusi. DopMyIupoBaHUE 3aKOHOB
COXpPAaHCHUSA MACChl BEHIECTB U
MOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAHOBKA
3aBUCUMOCTH CBOMCTB XUMHYECKUX
BELIECTB OT CTPOEHMSI aTOMOB
00pa3yIomuX UX XUMUUYECKHUX DJIEMEHTOB.
Hcnonb3oBanue B yueOHOM 1
poeCCHOHATBHOU JIEATETLHOCTH
XUMHWYCCKUX TCPMUHOB U CUMBOJIMKH.
Ha3BaHue n3y4eHHBIX BELIECTB 10
TPUBHUAJILHON WJTM MEXKIYHAPOAHOM
HOMEHKJIaType U OTPa’keHHE COCTaBa ATUX
COEIMHEHUH C MOMOIIBI0 XUMHYECKUX
dopmyn. OTpaxeHrne XUMHYECKHX
MPOLIECCOB C MOMOIIBIO0 ypaBHEHU I
XUMHYECKUX PEaKLUi.

[TpoBeaeHue caMOCTOATENBHOTO MOUCKA
XUMHUYECKON HHPOPMALIUH C
UCIOJIb30BAHUEM Pa3IUYHbIX HCTOYHHUKOB
(HayyHO-NIOMYJISIPHBIX M3/1aHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HuTeprera). Mcnonp3oBanne
KOMIBIOTEPHBIX TEXHOJIOTHH 115t
00paboTKH U Mepelaunl XUMUIECKO
UH(OPMALIUU U €€ TIPE/ICTABICHUS B

1 2
1 2
2
1
4




pa3nuyHbIX hopMax.

Tema 1.6. Coaepikanue yueOHOro MaTepuajia OOBbsicHEHUE CYIIHOCTU XUMHUYECKUX
Xumuueckue 23 Knaccugukanus XAMHYECKIX PeaKkIuii. nporeccoB. Kiaccuduranus XuMu4IeCKUX 1 2
peaxkuuu 24 OKuCIUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. PEaKIyii Mo pa3IuYHbIM MIPU3HAKAM: 1 2
25 CKOpOCTh ~ XUMHUYECKHX  PEaKIui, 3aBHCHMOCTH | YHCIy U COCTaBYy MPOJYKTOB U PEarcHTOB, 1
CKOPOCTM XHMHYECKHX pEaKIWid OT pa3IM4HbIX | TeruioBomy 3¢ dekry, HarpaBieHuo, hase,
(GaKTOpOB: TPHUPOIBI PEATUPYIONINX BEIIECTB, WX | HAIMYMIO KaTAIU3aTOpa, U3MEHEHUIO 1 2
26 KOHIICHTPAIIUH, TEMIIepaTyphl, MIOBEPXHOCTH | CTENIEHEH OKUCIICHHSI JIIEMEHTOB,
COTIPUKOCHOBEHUS M MCTIOJIb30BAHUS KaTaIN3aTOPOB. 00pa3yromux BenecTBa. YCTaHOBKA
OOpaTUMOCTh XMMHUYECKUX peakluuid. XUMHYECKOe | MPU3HAKOB OOIIEro M pa3anyHoro B
paBHOBECHE. TUMOJIOTUY PEAKIIUN ISl HEOPTaHUYECKOM
27-28 | IlpakTHueckoe 3ansiTHe Ne6 U OPraHUYECKOU XMMHH. 2
Pemrenne pacu€THBIX 33724 IO TEPMOXHUMHYECKIM Kraccuunukanys BemecTs U MpoIeccoB
YpaBHEHHSIM C TOYKH 3PCHUST OKHCIICHUS-
CocraBiieHne YpaBHEHUH OKHUCITUTEHHO- | BOCCTaHOBJIEHUs. COCTaBIeHUE
BOCCTaHOBUTEIIbHBIX peaKkuui, paccTaHOBKA | YPAaBHEHMM peakIUii MOMOIIBIO METOAA
K03 PHUITMEHTOB METOI0M IJIEKTPOHHOTO OanaHca. aneKTpoHHOTO O6ananca.O0bscHeHHe
Pemenue KAaYeCTBEHHBIX 3a/a4 MO0 TeMe:  3aBHCHUMOCTH CKOPOCTU XHUMHUYECKOU
«TepMoxuMmnuyeckne ypaBHeHUs] peakIuii». pEeaKLUU U TOJ0KEHUSI XUMHUECKOTO
CamocrosiTesqibHasi padoTa 00y4arOIMXCs paBHOBECHS OT PA3JIUYHBIX 3
PaGora ¢ yueOHolt tureparypoit ¢bakTopoBBEINIOIHEHNE XMMHYECKOTO
CocraBnenue cxembl: «Knaccudpukanus XMMHUECKUX 9KCIEPUMEHTA B MTOJTHOM COOTBETCTBUH C
peaxuin. npasmiaMu 6e3omnacHoct. Habmonenue,
Pemenue BapuaTUBHBIX 3aj1au. bukcanus u onucaHue pe3ybraToB
PaccranoBka k03QPHUIIMEHTOB B OKUCIUTEIHHO— MPOBEJICHHOTO SKCIIEPUMEHTA
BOCCTaHOBUTEJIBHBIX PEAKIIUAX METOJOM AJIEKTPOHHOTO
OanmaHca
Tema 1.7. Conepxanue yueOHOro Marepuasa YMeHue 1aBath ONpeEACIICHUE U
Metamibl u 29 MerTaiuibl, CTpOCHHUS aTroma, (pU3uYecKue u OIIEPHPOBATH CIIETYIOMIMH 1 2
HEMeTaIJIbI XUMUYecKue cBoiicTBa Metaios. [lomydenue XHMHUECKUMH TOHSTHSIMI: MOITb,
30 METAaJJIOB. . 1 2
MOJISIpHasi Macca, MOJIIPHbBIN 00beM
31 CrinaBel YEpHBIE U IBETHBIE. 1 2
32 Koppo3zus MeTamos, €€ npeaynpexieHue. ra3o00pasHEIX BEMIECTS, BEIeCTEa 1 2
Hemeramiel, ux mosoxenus B [lepuoauyueckoit MOJICKYJIAPHOTO B HEMOJICKYJIAPHOTO
33 CHCTEME XMMHUYECCKUX DJIEMECHTOB, CBOMCTBA 1 2




HEMETAJIJIOB Ha IPUMEPE T'aJIOTEHOB.
OKkuCIUTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA
HEMETAJJIOB.

JlabopaTopHble/pakTHYeCKUE PadOThl

34-35

IIpakTHyeckoe 3ansaTHE N7

cTpoeHus. XapakTepuCcTHKa COCTaBa,
CTPOCHMUS, CBOWCTB, IOJy4YEHUS U
IpUMEHEHUs BakHeNMX MeTauioB (1A u
II A rpynm, antoMuHus, *Kenesa,
HEKOTOPBIX d-2JIEMEHTOB) U UX
COCVHEHUH.

XapakTepucTruKa cocTaBa, CTPOCHHS,
CBOWCTB, IMOJTy4EHUS U TIPUMCHCHUS
BakHeummx HemeTawioB (VIII A, VIIA,
VIA rpymnm, a Takke azorta u ¢pocdopa,
yriiepo/ia U KpeMHHS, BOJIOPOJIa) U X
COEIMHEHUH. BBITOTHEHNE XUMUYECKOTO
AKCIIEPUMEHTA B TIOJITHOM COOTBETCTBHH C
npaBmiaMu 6e3omnacHoctu. Habmonenue,
dbuKcamys 1 OMMCaHue pPe3yIbTaTOB
MIPOBEJICHHOTO SKCIIEPUMEHTA.
[TpoBeneHue caMoCTOSITENFHOTO MOUCKA
XUMUYECKON nHpopmaImu ¢
HCII0JIb30BAHUEM PA3INYHBIX HCTOYHHUKOB
(Hay4HO-TIOMYJISIPHBIX U3AAHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Nurepuera

|

Pemenne paC‘IéTHI)IX 3aaa4 Ha OoIpeCaAcCICHUC
IMPAKTUYCCKOI'0 U TCOPETUUCCKOr'0 BbIX0/Jda IIPOAYKTa
PCaKIuu. Pemenue BapHaTUBHLIX 3a1a4.

Pemrenne paCLIéTHBIX 3aJa4 Ha
OIIPCACIICHNUEC ITPAKTHYCCKOI'O 1
TCOPCTUYCCKOI'O BbBIXOda IMTPOAYKTA
pE€aKuuun

CamocrosiTesibHast padoTa 00y4arOIIUXCs
XapakTepucTuKa THIIMYHBIX METAJUIOB U HEMETAJIIOB
10 BBIOOPY 00y4aroIIerocs.

[ToaroroBka Kk mpakTuyeckoi padore «Permenne
AKCMEPUMEHTATIBHBIX 3a7a4 Ha UICHTU(DUKALIUIO
HEOPraHUYECKUX COCTUHECHUIN.

[ToaroroButk noknan Ha TeMy «Poap MeTanioB B
HMCTOPHUH YEJIOBEYECKON IIMBUIN3ALNIY, «XUMUS




| MeTauIoB B MO@H MPO(eCCHOHAIBHOI e TETBHOCTH.

Pasnea 2. OPTAHUYECKASA XUMUA

Tema 2.1. Coaepikanue yueOHOro MaTepuajia YMeHue naBathb onpeesieHue u
OcHoBHbIE 36 BemecTBa oprannueckue 1 HEOpraHU4ecKHe, OTIEPUPOBATH CIEAYIOIIUMHU
MOHATHUS BaJIeHTHOCTh. Teopust CTPOCHUS OpPraHMYECKIX XHUMHAYECKUMHU NOHATUSIME BemecTsa 1 1
OpraHU4YeCcKOn 37 coenuHeHuit A.M. bytieposa. OpraHNYeCKHe U HEOPraHUYECKUe 1
XAMUH U Teopust | 38 W3omepus 1 H30MepHI. XapakTepucTUKa TEOPUU CTPOCHUS 1 2
CTPOCHHUS Knaccugukanus opraHM4ecKkux BEIIEeCTB. OpraHUYeCKUX coequHeHni A.M. 1
OpPraHNYECKUX bytneposa
COETMHEHU N
39-40 | MpakTuyeckoe 3ansTue Ne§ 2
CTpykTypHble (POPMYJIbI OPraHHYECKHX BelIeCTB,
U30Mepbl M TOMOJIOTH;
W3roToBnenne M CpaBHEHHE MOJENECH MOJEKyl —
MPEJCTaBUTENCH pPAa3TUYHBIX KIIACCOB OPTaHUYECKUX
COEIUHEHU.
CamocrosiTesqibHasi padoTa 00y4arOIMXCs
[loaroroBuths nokaaa Ha TeMy: «Pojb OT€4EeCTBEHHBIX
YUEHBIX B CTAQHOBJICHMM U Pa3BUTUU MHUPOBOM
OPraHU4YeCKOU XUMHM.
CocraBieHre CTPYKTYPHBIX (pOpMYJ1 OpraHM4YecKHX
BellleCTB, MX H30MEPOB M T'OMOJIOTOB.
Tema 2.2. Cojaep:xkaHue yueOHOro MaTepuajia VYMeHue 1aBaTh ONpeAciIeHUE U
VYraesopopoas u | 41 AJNKaHBI: TOMOJIOTHYECKHUH Psijl, U30MEPUS U ONEpUPOBATH CIEAYIOIIUMU 1 2
UX IPUPOIHBIE 42 HOMEHKJIaTypa aJIKaHOB. XMUMHUYECKMMHU NOHATUSAMU: U30MEpUs, 1
HUCTOYHUKHU XUMHYECKHE CBOMCTBA aIKaHOB (MeTaHa, 3TaHa): TOMOJIOTHSI, YTJIEPOJHBIN CKEJET.
43 TOpeHue, 3aMeleHNE, pa3ioKeHue, 1eruIpupoBaHue. XapakTepucTHKa COCTaBa, CTPOCHUS, 1 2
44 [IpumeHeHne U NOTyYeHHE aJIKaHOB. CBOMCTB, MOJIy4EHUSI U IPUMEHEHHUS 1
45 Ankensl. ['omonorudeckuit psja, uzomepus, BaXHEHIIMX KJIACCOB YIJIEBOJAOPOI0B 1 2
46 HOMEHKJIaTypa alKeHOB. (anKaHOB, IIMKJIOATIKAHOB, AJIKEHOB, 1 2
47 XUMHYECKUE CBOWCTBA, IOJYyYEHHUE, IPUMEHEHNE QJIKMHOB, apEHOB) U MX HauboJee 1 2
AJIKEHOB. 3HaYMMBIX B HAPOTHOXO35IIICTBEHHOM
AJKaJMeHbl, CHHTETUYECKHM KayuyK. iaHe npejactasureneil. [lposenenue
AJIKMHBI, CBOICTBA, NOJTyueHHE, TPUMEHEHHE. CaMOCTOSATEJILHOTO MOUCKA XUMHUYECKO
[IpupoiHBIE HICTOYHHUKH YTIIEBOJOPOIOB. UH(OPMALIUHU C UCHIOIb30BAHUEM
48-49 | TlpakTnyeckoe 3aHsaTHE Ne 9 pPa3IMYHBIX UCTOUHUKOB (HAYy4HO- 2




CTpyKTypHBbIe (POpMYJIBI YIIIEBOJOPOJIOB, H30MepPhI
U TOMOJIOTH;

Ha3Banmue yri1eBo10po/10B 110 MeKIyHAPOAHOI
Homenkiaarype IUPAC.

MOMMYyJIAPHBIX H3[[aHHﬁ, KOMITBIOTCPHBIX
0a3 naHHBIX, pecypcoB MHTEpHETA).
OLIGHKa BIUAHHNUA XUMHUYCCKOI'O
3arpsA3HEHMS OKPYKAIOIIEeH cpebl Ha
OpraHr3M 4YCJIOBCKA U APYIUC JKUBLIC

50-51 | IlpakTuueckoe 3ansaTHe Ne 10 OpraHu3Mbl 2

Pemrenne 3a1a4 Ha HaXOKIEHUS MOJIEKYJIIPHON Pewrenne 3a1a4 Ha HaxOXKIEHUS

(hopMmyITel Ta3000pa3HOTO YIIIEBOA0PO/IA. MOJIEKYJISIPHOM (OPMYITBI Ta3000pa3HOTO

Pemenne  pacy€THRIX 3agad4 1O  YpaBHEHHSIM | YIJII€BOJIOPOJA.

XAMUYECKUX pPEaKklIuid, 3aJadydl Ha OIpeJesieHue

XUMUYECKON (HOPMYITBI.

CamocrosiTesibHast paboTa 00y4yarommXxcst 5

N3roroBnenue Moaeneit MOJIEKYI pa3aIndHbIX

YTIIEBOIOPOIOB.

Ha3Banmue BelecTB M0 MeKIyHAPOIHO

HomenkJaatype [UPAC.

CocraBiieHHe U pelIeHHe TeHETUYECKUX LIETTOYEK.

Pemenue 3a1a4 Ha HAXOXKACHUST MOJIEKYIISIPHON

(hopMyIIBI Ta3000pa3HOTO YIIIEBOIOPO/IA.

[loarotoBuTh NOKIA[ Ha TeMY MO BbIOOPY: «XuUMUS

YTIIEBOIOPOTHOTO CHIPhSI M MOsI Oyaymiasi mpodeccus,

«YTIIeBOJJOPOIHOE TOIUIMBO, €r0 BUABI U Ha3HAYCHHEY,

«DKOJIOTHYECKHE aCTeKThI CII0JIb30BAHMUS

YII€BOIOPOJHOTO CBHIPhS» U AP.
Tema 2.3. Cojaep:xkaHue yueOHOro MaTepuajia VYMeHue 1aBaTh ONpeAciIeHUE U
Kucnopoaconep | 52 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI, HOMEHKJIATYPA, OTIEpPUPOBATH CIIETYFOITUMH 1
Karue nzomepusi. CBoICTBA, IOMydEHHUE, IPUMEHEHHE XMMHYECKHMH TIOHATHAMHE: H30MePHS,
OPTaHIACCKUE 53 CIMPTOB. TOMOJIOTHSI, YTJIEPOIHBIN CKEJeT. 1
COEIMHEHUSA 54 MHOTr0aToMHBIE CITUPTHI. 1

DCHOLL XapakTepucTuKa COCTaBa, CTPOEHUS,

55-56 | MpakTnyeckoe 3ausitue Ne 11 CBOHCTB, MOJTY4€HHs H IPUMEHEHUS 2

JlabopatopHblie paboThI 1o Teme: «/3ydeHne cBOWCTB
cnupToBY». Pellenne sKcrepuMeHTanbHbIX 3a/1a4.

METaHOJIa U 3TaHOJIa, AJIbACTUIIOB,
KapOOHOBBIX KHCIIOT, 3()UPOB, )KUPOB,
yriaeBooB. HazBaHne n3ydeHHBIX BEIIECTB
110 TPUBUAIBHOM MM MEXyHAPOIHOM




HOMCHKIJIATYpC U OTPAKCHUC COCTaBa 3TUX

COEIMHEHUH C TIOMOUIBI0 XUMUYECKHUX
dopmyn. OTpakeHNE XUMUIECKIX
IIPOLIECCOB C IOMOIIBIO0 YPABHEHUI
Xumudeckux peakuuil. [Iposenenue
CaMOCTOSITEJIBHOTO MIOUCKAa XMMHUYECKON
uH(OpMaIU ¢ UCTIOTH30BAHUEM
Pa3IUYHbBIX HCTOYHUKOB (HAy4HO-
HNOMYJISIPHBIX U3JJaHUH, KOMITBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHeTa).
OrneHka BIUSHUS XUMHUYECKOTO
3arpsi3HEHUs OKpY’Karollel cpeibl Ha
OpraHu3M 4eJoBeKa U IpYrue KUBbIe

57 ATbJIETU/IbI, TOMOJIOTUYECKHI Psi/l, CBOMCTBA. YMeHnue 1aBaTh ONpeaesieHue u 1 2
58 [IpuMeHeHne 1 MoTy4YeHHUE aJIbICTUIOB. OTIEPUPOBATH CIEAYIOIIUMH 1
XUMHYECKUMHU MOHSATUSAMU: aJIbJICTHIbI,
59-60 | IpakTHueckoe 3ansitue Nel2 TOMOJIOTUYECKUH psll, PU3NUYECKUE U 2
«HomeHnknaTypa cnupToB. XUMHYECKHUE CBOMCTBA XUMUYECKHe cBOMCTBA. [[puMmenenune n
QJIbJICTUJIOB » MOJTy4YeHHE aJbIeTUI0B
61 KapOGoHoBBIE KHUCIOTHI, CBOMCTBA. ["'OMOTIOTHUECKMit YcTaHOBKA 3aBUCUMOCTH MEXKTY 1 2
psaa kapOOHOBBIX KucCHOT. [lonydyenue u npuMeHeHue KaueCTBEHHOM M KOJIMYECTBEHHOU
KapOOHOBBIX KUCJIOT. bopmynam CTOpOHaMU
XUMHYECKHX 0OBEKTOB U MPOLECCOB.
62-63 | IIpakTuyeckoe 3aHsTHE Ne 13 Y YPaBHEHUSIM Pemenue 2
JlaboparopHubie paboTel. Perienue pacyeTHBIX 33/1a4 110 XUMUYECKUM
AKCIEPUMEHTAJIbHBIX ajiau 1o Teme «KapOoHoBbie dbopmynaM U ypaBHEHUSIM
KHCIIOTBD».
64-65 | IIpakTHyeckoe 3ansaTHe Ne 14. ['eHeTnueckas cBs3b 2
CIUPTOB, aJIbJIETUIOB, KAPOOHOBBIX KUCIIOT.
66 I'mroko3a — mpencTaBuTeNIb MOHOCAXapHIOB. XapakTepucTUKa COCTaBa, CTPOEHUS, 1 2
67 Kpaxman u 1emirono3a mpeacTaBuTeNu CBOWCTB, MOJy4€HUS U IPUMEHEHUS 1 2
68 MOJIMCAXapPUIOB. .OTpaxkeHrne XUMHUECKUX MPOIIECCOB C 1

I_Ienmono:sa, CBOﬁCTBa, IMPUMCHCHUC, NCKYCCTBCHHBIC

IMIOMOIIIBIO ypaBHeHI/Iﬁ XUMHWUYCCKUX




BOJIOKHA. peakuuin
69 KonTposabHbie padoThl 1

CamocTosiTe/IbHAsA padoTa 00y4yaromMxcst [IpoBenenne caMoOCTOSTENFHOTO TIOUCKA 5

PaboTta ¢ y4eOHOI, ClIpaBOYHOH JIMTEPATYpOi U XUMUYECKOH MHPOPMALIIH C

WuTepHer - pecypcamu. UCTIOJIb30BAHUEM PA3IMYHBIX UCTOYHHUKOB

CocraBneHne U perneHNe reHeTHIECKUX [EMOYeK. (Hay4HO-TIOTYJISIPHBIX M3/IaHUMH,

[ToaroToBka K KOHTPOJLHOM paboTe Mo Temam 2.1-2.3 | KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB

[ToaroroBuTh mOKIan Ha TeMmy IO BbIOOpY: «IOTtanon: | UHTepHeTa).

BeNMyaiiiee 6Jaro ¥ CTpaIIHOE 370%», «3aMeHa KHPOB

B TEXHUKE HEMHIIEBBIM ChIpbeM», «CpecTBa THTHEHBI

Ha OCHOBE KHCIIOPOJICOJCPKANUX OPTaHUYECKIX

coequHeHU», «CHHTETHYECKHE MOIOIINE CpPEeICTBA

(CMC): nocTOMHCTBA U HEIOCTATKU» U JP.
Tema 2.4. Conepxanue yueOHOro Marepuasa YMeHue 1aBaTh ONpEACIICHHE U
Azotconmepxkamm | 70 AMUWHBI. AHUIUH OTIEPHPOBATH CIICAYIOMIMH 1 2
e oprannyeckue | 71 AMHHOKHUCIOTHI. } XMMHYECKHMH MOHSTHAMU: H30MEpHS, 1 2
COETUHEHMUSI. 72 Benku, ux cTpyKTypa, CBOMCTBaA, 3HAYCHHE. § FOMOJIOTHS, YIIIePOIHELH CKETET. 1 2
[Tomumepsr 73 [Momumepsl. Knnaccudukarus npeacraBureneit 1

IJIaCTMACChl, BOJIOKOH U MOJUMEPOB. Xap flKTep HCTHKa COCTaBa, CTPOCHUAL,

74-75 | IpakTuueckoe 3ansaTue Ne 15, CBOUCTB, TOJTyICHHUS 1 IIPUMCHCHI 2

[IpakTuueckoe 3anstue o teme: «KadecTBeHHBIE
peaknuu Ha O6enkn». Pacro3HaBaHue OJIUMEPOB U
BOJIOKOH.

AHWJIMHA, aMHHOKHCIIOT, OCJIKOB,
nomMepoB. Ha3zBanne n3y4eHHBIX
BEILIECTB 10 TPUBUATHHOU MU
MEXyHapOHOW HOMEHKIIAType U
OTPAXKEHHUE COCTaBa ATUX COCTUHEHUN C
MOMOIIBI0 XUMHUYECKUX (PopMyIT.
OTpakeHre XMMHUYECKHUX MPOIIECCOB C
MOMOIIBIO0 YPaBHEHUN XUMUYECKUX
peakuuii. [IpoBeneHne caMOCTOSITEIILHOTO
MOMCKA XUMUYECKOU HH(POPMAIIUH C
WCIIOJIb30BAHUEM PA3JIMYHBIX HUCTOYHUKOB
(Hay49HO-TIOMYIISIPHBIX U3AAHUMA,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Hurepuera). OnieHka BIUSHUS




XUMHYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH
Cpe/ibl Ha OPraHU3M YeJIOBEKa U JPyrue
JKUBBIC OPraHU3MBI.

76 O06o01eHne MmaTepurana. 1
77 Pewrenue 3anau.
78 JuddepeHunpoBanHbIl 3a4ET 1
CamocrosiTesibHast paboTa 00y4aromMXxcs [IpoBeneHne caMoCTOSITENLHOTO MOUCKA 5
Pa6ora ¢ yueOHOI, cipaBOYHO JTUTEpaTypoOil U XUMHUYECKO HHpOopMaLuu
WuTepHer - pecypcami. WS C MCTIOJIb30BAHUEM Pa3ITMIHBIX
[logroroBuTh  JOKIAA Ha TeMy MO  BBIOOPY: | HCTOYHHMKOB (HayYHO-TIOMYJISPHBIX
«buonornyeckue  QyHkiuu  OenkoB», «benkoBas | u3mAHUN, KOMIBIOTEPHBIX 0a3 TaHHBIX,
OCHOBa MUMMYyHHTETa», «Jlepumur Oenka B mumieBsix | pecypcoB UHTepHeTa). Mcmons3oBaHue
MPOIYKTaxX W €ro MpPEeoJIoJICHHE B paMKax TJI00ATBHON | KOMITBIOTEPHBIX TEXHOJIOTHH IS
MPOJIOBOJIECTBEHHOH MTPOTPaMMBI. 00paboTKN W Tiepeaaun XUMHUIECKOH
[ToaroToBKa K MpakTHYECKUM paboTaM u UH(POPMAITUH U €€ MTPECTABICHUS B
muhepeHIUPOBaHHOMY 3a4ETY pasnuuHbIX (hopmax
Bcero: 116




2.3. Conep:xanue npouIbHOI cOCTABIAIOIIECH
poHILHOM coCTaBIISIIOIIEH it pa3aena 1. OpraHudeckast XUMUS SIBIISIOTCS CJICTYIOLTUE

JUTAKTUYCCKUC CAUMHUIIBI.

Tema 1.1 IIpeamer
opranuveckoi xumum. Teopust
CTPOCHHMS OPraHUYeCKUX
coeTUHeHuIl

YMeHue pgaBaTh ONPENCICHUE U OINEpUpPOBATh  CIEAYIOIIMMHU
XUMUYECKUMH TIOHSATUSIMHU: HM30MEpHUs, TOMOJIOTHs. Y CTaHOBKQ
3aBUCUMOCTH CBOMCTB XMMHUYECKHUX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yromux WX XUMHYECKHX  d3JeMeHTOB. DopmyaupoBka
OCHOBHEBIX MOJIOKEHUH  TEOpUU XUMHYSCKOTO CTpOCHUS
OPraHUYeCKUX COCTUHEHUN M XapaKTePUCTHUKA B CBETE ITOM TEOpUU
CBOMCTB  OCHOBHBIX  KJIACCOB  OPraHUYECKUX  COCJAMHEHUIA.
BrinomHeHne XMMUYECKOTO SKCIIEPUMEHTA B MOJHOM COOTBETCTBHUU
C TpaBUJIaMu 0€3011aCHOCTH.

HabGmtonenue, ¢ukcanuss U ONHMCAHUE DPE3YIbTATOB IPOBEIEHHOTO
DKCTIEPUMEHTA. ITpoBenenue CaMOCTOSATEITLHOTO TIOMCKQ|
XUMAYECKOH  MHQOpPMAIMK €  HWCIOJB30BAaHHUEM  PA3JINYHBIX
VMCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX H3JaHUH, KOMIBIOTEPHBIX 0a3
aHHBIX, pecypcoB MHTepHeTa).

Tema 1.2 IlpeneabHbie
YIJIeBOAOPOAbI

YMeHne pgaBaTh OINpEACNICHHE ¢ ONEepUpPOBaATh  CISAYIOUTUMHU
XUMHYECKUMU TOHATHSMHU: H30MEpHUS,, TOMOJIOTHSI, YIJIEPOIHBIH
cKesieT. XapakTepUCTUKa COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYyYCHUS U
NPUMEHEHHUS BaXKHEMIIUMX KJIacCOB allkaHOB M UX HauOouee
3HAYUMBIX B HApOJHOXO3SMCTBEHHOM IUIaHE TPEICTaBUTENEH.
Ha3panune  M3y4eHHBIX  BEMIECTB IO  TPUBHAJIBHOW  WIH
MEXIYHApOJAHOW HOMEHKJIAaType U OTpaKeHHE COCTaBa ITHUX]
COCIMHEHUN C TMOMOIIBI0 XUMHUYECKUX Qopmyn. OtpaxeHue
XUMHUYECKHUX IIPOLIECCOB C TOMOIIBIO YpPaBHEHUN XHMHUYECKHUX|
peakuuii. BrloiHEHHE XHUMHYECKOTO SKCIEPUMEHTa B IOJIHOM|
COOTBETCTBUU C MpaBuiamu Oe3onacHoctu. Habmonenue, ¢pukcanus
U ONHMCaHUeE Pe3yJIbTaTOB MIPOBEACHHOIO HKCIIEPUMEHTA.




Tema 1.3 ITHIeHOBBIE U
THEeHOBbIE YIJI€BOI0PO/bI

YMeHue JaBaTh OIpEACNICHHE U ONEepUpoBaTh  CICAYIOUIUMU
XUMUYECKUMH TOHSITUSIMU: H30MEpHUs, TOMOJIOTHS, YIJIEPOIAHBIN
ckeneT. XapaKTepuCTUKa COCTaBa, CTPOCHUsI, CBOMCTB, TIOJIyUYEHHUS U
MPUMECHECHUS BOXHEHIIINX KJIACCOB AIKCHOB, JHCHOB M MX Hamboiee
3HAYMMBIX B HApPOJHOXO3AMCTBEHHOM IUIaHE TMpPEACTaBUTENCH.
Ha3panue  M3y4yeHHBIX  BEMIECTB [0  TPUBHAIBHOW  WIH
MEKIYHAPOJHONM HOMEHKIAType H OTPAKEHUE COCTaBa ITHX]
COEIMHEHUN C TMOMOIIBI0 XUMHUYECKUX Qopmya. OtpaxkeHue
XUMUYECKUX TPOIECCOB C IMOMOIIBI0 YPaBHEHUW XUMHYECKHUX
peakiuii. BpIMoTHEHWE XWMHYECKOTO OSKCIIEPUMEHTa B TIOJIHOM|
COOTBETCTBUU C TIpaBUIaMU O€30MaCHOCTH.

HabGmtonenue, ¢ukcanuss U ONKMCAHUE DPE3YIbTATOB IPOBEIEHHOTO
DKCTIEPUMEHTA. ITpoBenenue CaMOCTOSATEIILHOTO TIOUCKQ|
XUMAYECKOH  MHPOPMAMM C  WUCIOJB30BAaHHEM  Pa3JIMYHBIX
VMCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX H3AaHUH, KOMIBIOTEPHBIX 0a3
MaHHBIX, pecypcoB MHTepHeTa).

Tema 1.4 AueTnjieHOBbIE
YIJIEBOIOPO/bI

YMeHrne pgaBaTh OINpEACNIEHHEe | ONEepUpOBaATh  CICAYIOUTUMHU
XUMHUYCCKUMH TIOHATHUAMU: HN30MEpHUsA, TOMOJIOTHA, yrﬂepO)IHBII)’I
cKeseT. XapakTepUCTUKa COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYyYCHUS U
MPUMEHEHHUS BaXXHEWIIMX KJIacCOB aJKMHOB W HX Haubosee
3HAYUMBIX B HApOJHOXO3SMCTBEHHOM IUIaHE TPEICTaBUTENEH.
Ha3panune  M3y4eHHBIX  BEMIECTB IO  TPUBHAIBHOU  WIH
MEXIYHApOJAHOW HOMEHKJIAType M OTpPaKEHHE COCTaBa dOTHUX
COCIMHEHUN C TIOMOIIBIO XuMHYeckuX (opmyn. OTpakeHue
XUMHUYECKHUX IMIPOLIECCOB C TOMOIIBIO YpPaBHEHUN XHMHUYECKHUX|
[peaKLHil.

Tema 1. 5 Apomarnueckue
YIJIEBOIOPO/IbI

'YMmenune JaBaTb OIPCACICHUEC W OICpHUPOBaTh CICAYIOIINMU
XUMHUYECKUMH IIOHATHAMU. HN30MEpHUsA, T'OMOJIOI'H, er'IGpOI[HBIfI
CKCJICT. XapaKTepI/ICTI/IKa cocCTaBa, CTPOCHHUA, CBOﬁCTB, MOJIYUYCHUS U
IMPUMCHCHUA Ba)KHEHIIINUX KJIACCOB apCHOB U UX HanOoJIee 3HAYNMBIX
B HapOﬂHOXOSﬂﬁCTBCHHOM IIJ1aHC HpeHCTaBHTeHCﬁ. Haspanue
M3YUYCHHBIX BCHICCTB 11O TpHBHaHBHOﬁ niIn Me)K,HYHapOI[HOfI
HOMCHKIJIATYpPE U OTPaKCHUEC COCTaBa 3TUX COG,I[I/IHGHI/Iﬁ C IIOMOIIBIO
XHUMHNYCCKHNX q)OpMy.]'I. OTpaxceHHe XUMHUYCCKUX IIPOLECCOB C
IMOMOIIIBIO ypaBHeHI/Iﬁ XUMHNUYCCKHUX peaKL{HfI. HpOBeI[eHI/IC
CaMOCTOATCIBHOI'O IIOHNCKa XHMHYECKOH I/IH(l)OpMaI_II/II/I C
HCIIOJIb30BAHUECM PA3JIMYHBIX HCTOYHHUKOB (Hay‘IHO'HOHy.]'IHpHBIX
I/I3Z[aHI/II71, KOMITIBIOTCPHBIX 0a3 JaHHBIX, PECYpPCOB I/IHTepHCTa).
OI_ICHKa BJIMAHUSA XUMHUUYCCKOT'O 3arpsA3HCHUA OKp}I)KaIOIHCﬁ CpCabl
Ha OpraHu3M 4Y€JIOBCKA U JPYTUC KUBLIC OPraHU3MBI.




Tema 1.6 IlpupoaHble HCTOYHMKH
YIJ1eBOJ0PO/AOB

[IpoBeneHne caMOCTOSITEIHHOTO MOMCKA XUMHUYECKOH HH(popManun
C WCIOJb30BAaHUEM PA3IMYHBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUI, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB WHTepHera).
OneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPY)KAloIIEeW Cpeibl
Ha OpPraHU3M YeJIOBEeKa U APYIHe KUBBIC OPraHU3MBI.

Tema 1.7 'mapoxkcuibHbIe
coe/IMHEeHUs!

YMeHHE JaBaThb OIIPEACIICHHE M ONEpUpPOBaTh  CIEAYIOLIUMHU
XUMUYECKMH TOHATHSAMU: H30MEpHUs, TOMOJIOTHS, YIVIEPOAHBIN
ckeneT. XapaKTepUCTHKA COCTaBa, CTPOCHMS], CBOMCTB, NOJIyYEHHUS U
IIPUMEHEHNsI METAaHOJa M 3TaHoja. Ha3BaHue M3ydeHHBIX BEIIECTB
110 TPUBHAJIBHON WM MEKyHAPOJAHOW HOMEHKIIATYPE U OTPAKECHUE
COCTaBa JTUX COEAMHEHUH C TOMOIIBIO XUMHUYECKUX (HOPMYIL.
OTpakeHue XUMHMUYECKUX TPOLECCOB C IOMOIIBI0 YpPaBHEHHU
XUMUYECKNX peakuuil. [IpoBeneHne caMOCTOSATENBHOTO IOUCKA
XUMHYECKOM  MH(OpPMAlMU €  HUCHOJB30BAaHUEM  PA3IUYHBIX
MCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX HM3JaHUM, KOMIIBIOTEPHBIX 0a3
naHHbIX, pecypcoB MuTepHera). OrneHKa BIMSHUS XUMHUYECKOTO
3arpsiI3HEHUS OKPYKAIOIIEH CPelbl HA OPraHU3M YelIOBEKa U APYrue
PKUBBIE OPTaHU3MBI.

Tema 1.8 Adbaeruanl M KeTOHBI

YMeHHne pJaBaTh OINpEACNICHHE | ONEePUpPOBATh  CICAYIOUTUMHU
XUMUYECKAMH TIOHSATHSIMHU: HW30MEpHs, TOMOJIOTHS, YIJIEPOIHBINA
cKesieT. XapakTepUCTHKa COCTaBa, CTPOEHHUSI, CBOMCTB, MOJIYYEHUS U]
MPUMEHEHUS aIbACTHIOB ((HOpPMaIBACTHIOB W alleTalbIeTHaa),
KETOHOB (areroHa). Ha3zBaHue M3y4eHHBIX BEIIECTB MO0 TPUBHAIBHOU
WM MEXKIyHapOJAHOM HOMEHKJIAType U OTPaKEHHUE COCTaBa ATHX
COCIMHEHUH C TIOMOIIBbIO XuUMHYecKuX (opmyn. OtpakeHue
XUMUYECKUX TMPOIECCOB C IMOMOINBI YPaBHEHHH XHUMHUYECKHUX|
peakuuii. [IpoBeneHue CcaMOCTOSITENIBHOTO IOMCKAa XUMHYECKOMH]
MH(GOPMAIIMU C UCIIOJIB30BAHUEM PA3IUYHBIX UCTOYHHUKOB (HAy4yHO-
MOMYJISPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WNurepuera). OreHka  BIUSHUSA  XMMHYECKOTO  3arpsi3HEHUS
OKpY)KarIllel cpefpl Ha OPraHu3M YeJoBeKa U JAPYrUe IKUBBIC
OpPraHu3MBblI.




Tema 1.9 Kap6oHoBbIe KHCJIOTHI
U MX IPOU3BOIHbIE

YMeHue JaBaTh OIPENEICHUE M OINEpUPOBATh  CIEAYIOIIUMU
XUMUYECKUMH TOHSITUSIMU: H30MEpHUs, TOMOJIOTHS, YIJIEPOIAHBIN
cKesieT. XapaKTepUCTUKA COCTaBa, CTPOEHHUSI, CBOMCTB, MOJIYYEHUS U
MPUMEHECHUS CJIOKHBIX I(QUPOB, KUPOB, KAPOOHOBBIX KHCIIOT.
Ha3zpanne  M3y4eHHBIX  BEHIECTB [0  TPUBHAJIBHOW  WIH
MEXIYHApOJAHOM HOMEHKJIATYpE M OTPAXKEHHE COCTaBa ITHUX
COEIMHEHUN C TMOMOIIBI0 XUMHUYECKUX Qopmya. OtpaxkeHue
XUMUYECKUX TPOIECCOB C IMOMOINBI YPaBHEHUM XHUMHUYECKHUX|
peakuunii. I[IpoBeneHne CaMOCTOSITENIBHOIO TMOUCKAa XHMHUYECKOM
nH(pOpMaIMK C UCIMOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-
MOMYJISPHBIX W3JIaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECypCoB
HNutepuera). OreHka  BAUSHUA ~ XUMHYECKOTO  3arpsi3HEHUS
OKpYXKAlOILllE Cpellbl Ha OpraHu3M YEJIOBEKa W JPYrue IKUBBIC)
OpPraHu3MBI.

Tema 1.10 YrieBoabl

YMeHue pgaBaTh OIpeNelIeHHe M ONEpUpPOBATH  CIEAYIOIIMMHU
XUMHUYECCKUMH TIOHATHAMU:. HN30MEpHUA, TOMOJIOTHA, er'IGpO)IHBIﬁ
cKeseT. XapaKTepuCTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOTyYEHUS U
MPUMEHEHHS] MOHOCAXapuI0B (IJIFOKO3bI), AUCAaXapuI0B (caxaposbl),
nojMcaxapuioB (Kpaxmana M IeJitoo3bl). Ha3BaHue H3ydeHHBIX|
BEILIECTB 10 TPUBHAIBHONW WJIM MEXIYHAPOJHON HOMEHKIATYpE H
OTpaXXEHHE COCTaBa ATHX COEAMHEHUN C MOMOMIbI0 XUMHUYECKHX
dopmyn. OTpakeHHEe XUMHYECKHX IMPOLIECCOB C  MOMOIIBIO
YpaBHEHUN XUMHUYECKHX peakuuil. [IpoBeneHre caMmoCTOATEIbHOTO
MOMCKAa XMMHUYECKOH HH(QOpPMAlMHU C HCIOJIb30BAHUEM Pa3UYHbIX
MCTOYHUKOB (HAYYHO-TIOMYJSPHBIX M3JaHUNA, KOMIBIOTEPHBIX 0a3
naHHbIX, pecypcoB Mutepnera). OneHKa BIMSHUS XUMHUYECKOTO
3arpsi3HEHUs. OKPYKaIoIel cpellbl Ha OpraHu3M 4eJoBeKa U JApYyrue
PKUBBIE OPTaHU3MBI.

Tema 1.11 AMHHBI,
AMHHOKHCJIOThI, 0eJIKH

'YMmenune JaBaTb OIPCACICHUE MW OICPpHUPOBaTh CICAYIOIINMU
XUMHUYECKUMH IIOHATHAMU. H30MEPHsA, T'OMOJIOI'H, er'IGpOI[HBIfI
CKCJICT. XapaKTepI/ICTI/IKa coCTaBa, CTPOCHHUA, CBOI>'ICTB, MOJIYUYCHUS U
IMPUMCHCHUA AdHHUJIMHA, AMHUWHOKMHMCJIOT, 0eIKOB . Haspanue
M3YUYCHHBIX BCHICCTB IIO TpHBHaHBHOﬁ niIn Me)K,HYHapOI[HOfI
HOMCHKIJIATYpPE U OTPaKCHUEC COCTaBa 3TUX COG,I[I/IHGHI/Iﬁ C IIOMOIIBIO
XHUMHNYCCKHNX q)OpMy.]'I. OTpaxceHHe XUMHUYCCKUX IIPOLECCOB C
IIOMOIIIBIO ypaBHeHI/Iﬁ XHUMHYCCKHNX peaKHHﬁ. HpOBeI[eHI/Ie
CaMOCTOATCIBHOI'O IIOHNCKa XHMHYECKOH I/IH(l)OpMaI_II/II/I C
HCIIOJIb30BAHUECM PA3JIMYHBIX HCTOYHHUKOB (Hay‘IHO'HOHy.]'IHpHBIX
I/I3Z[aHI/II71, KOMITIBIOTCPHBIX 0a3 JaHHBIX, PECYpPCOB I/IHTepHCTa).
OI_ICHKa BJIMAHUSA XUMHUUYCCKOT'O 3arpsA3HCHUA OKp}I)KaIOIHCﬁ CpCabl
Ha OpraHu3M Y€JIOBCKA U APYI'UC KUBLIC OPTaHU3MBI.




Tema 1.12 A3oTcoaeprxamme
reTepoUMKJINYECKHE COeTUHEHMS.
HyxkJ/ienHOBBIE KUCJIOTHI.

YMeHue gaBaTh OIpPENEICHHME M ONEPUPOBATH  CIEAYIOIIMMHU
XUMHYECKUMU MOHATHSMHU: H30MEpHUsS,, TOMOJIOTHSI, YIJIEPOJIHBIH
ckener. Ha3BaHue W3y4EeHHBIX BELIECTB IO TPUBHAJIBHOM WY
MEXIYHApOJAHONW HOMEHKJIAType U OTpPaKEHHWE COCTaBa 3THUX]
COEIMHEHUN C TOMOIIBI0 XUMHUYECKUX Qopmyna. OtpaxkeHue
XUMHUYECKUX IIPOLIECCOB C IOMOIIBIO YPAaBHEHUN XMMHUYECKHUX|
peakuunii. I[IpoBeneHne CaMOCTOSTENIBHOIO MOUCKA XHMHUYECKOM
MH(POPMALIMK C UCTOJIb30BAHUEM PA3ITUYHBIX HCTOYHUKOB (HAYyYHO-
MNOMYJSIPHBIX W3AAHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNurepuera). OueHka BIMSHHUS  XUMHUYECKOTO  3arpsi3HEHUS]
OKpY)KaloIllle cpeibl Ha OpraHU3M ueloBeKa W JIpyrue IKUBbIE
OpraHU3MBlI.

Tema 1.13 Buosiornuecku
AKTUBHDLIE COeTMHEHUA

[IpoBeneHne caMOCTOSITEILHOTO MOMCKAa XMMHYECKOH MH(popMaIuy
C HCIOJb30BAaHUEM pPA3IMUYHBIX MCTOYHHKOB (HAYYHO-TIOMYJISPHBIX|
W3IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
OneHka BIMSIHUS XMMUYECKOTO 3arpsi3HEHUS! OKPY)KAloIel cpeibl
Ha OpraHH3M 4YeJIOBeKa U Jpyrue KUBbIE OPTaHU3MBI.

poGUIBLHOM COCTaBIIAIONMICH M1 pa3zaesna 2: O0miast 1 HeopraHuvecKass XUMHUS SIBIIFOTCS CIEAYIONINe

IUIAKTUYECKHAE €IUHULIBL:

Tema 2.1 Xumusi- HayKa o
BellecTBAX

YMeHue JgaBaTh OIpeNeieHHe U ONEpPUpPOBATH  CIEAYIOIIUMHU
XUMHYECKUMU TIOHATHUSMU: BEUIECTBO, XUMHUYECKUH DIIEMEHT.
@DopMyaMpoBaHHE 3aKOHOB COXPAaHEHHs MacChl BEIIECTB W
MOCTOSIHCTBA COCTaBa BeIIeCTB. PerieHue pacyeTHBIX 3aAad 10
XUMHYECKUM (pOopMyraM U ypaBHEHUSM.

Tema 2.2 CTpoeHue aToma

YMeHMe JaBaTh OIpeNesIeHHe M ONEepPUpPOBATH  CIIEAYIOIIUMU
XUMHUYECKMMHU TIOHATHSAMM: aTOM, MOJIEKY1d, OTHOCHUTEJIbHBIE
aTOMHasi M MOJIEKYJIsIpHash Macchl, HMOH, aUIOTPOIUS, W30TOIBI.
@dopMynupoBaHUE 3aKOHOB COXPAaHEHHMs MacChl BELIECTB W
[IOCTOSIHCTBA COCTaBa BEILECTB. YCTAaHOBKA 3aBHCHMOCTU CBOMNCTB
XHUMHUYECKUX BELIECTB OT CTPOEHHUS aTOMOB OOpa3yroIlUX HX
XMMHMUYECKUX  DJJIEMEHTOB. PemieHne pacdyeTHbIX 3agad IO
XUMHUYECKUM (hopMysiaM U ypaBHEHUSIM




Tema 2.3 Ilepnoanveckuii 3aKoH
u [lepuomnueckas cucrema
XUMHUYecKuXx djementon /1. U.
MenpaesieeBa

YMeHue JaBaTh OIpEACNICHHE U ONEepUpoBaTh  CICAYIOUIUMHU
XUMHUYCCKUMHU IIOHATUAMMU: aToM, MOJICKYIA, OTHOCUTCJIBHBIC
ATOMHAasA MW MOJICKYJIdpHass MacChbl, HWOH, aJUIOTPOIIUA, HU30TOIILBI,
AIIEKTPOOTPHUIATENILHOCTh,  BAJIEHTHOCTh, CTENEHb  OKHUCIICHHSL.
YcTaHOBKa  3BOJIIOIIMOHHOM  CYIIHOCTH ~ MEHJEJIEEBCKOW M|
COBPEMEHHOUW (OPMYIHPOBOK TMeproaudeckoro 3akona J[. H.
Menpeneesa.

OObsicHeHHE (PU3MUECKOTO CMBICIA CHMBOJIMKH TEPHOAMYECKON
maOnuipl xumudeckux snemeHtoB J[. M. MenneneeBa (HomepoB
QIIEMEHTA, NepHoJia, TPYIIbl) U YCTAaHOBKA IPUUMHHO-CIIEACTBEHHOH]
CBS3M MEXJy CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSMU H3MEHEHHS]
CBOMCTB 3JIEMEHTOB U 00Opa30BaHHBIX MU BEUIECTB B IEPHOJIaX

Tema 2.4 CTpoeHue BenecTBa

YMeHue pgaBaTh OIpeNeleHHe M ONEpUpPOBATH  CIEAYIOIIMMHU
XUMHYECKUMU  TMOHSATHSIMM:  aTOM,  MOJIEKyJa,  BEIIECTBQ
MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTpOeHUus. XapaKTepUCTUKA)
BaXHEHIINX TUIMOB XMUMHYECKHUX CBSI3€Hl MU OTHOCHUTEIBHOCTU 3TOM
runonorud. OObsICHEHHE 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX
COCTaBa U CTPOEHUS KPUCTATUIMYECKUX PELIETOK

Tema 2.5 Iosmumepsl

YcTaHOBKa 3aBHCHMOCTH CBOWCTB XMMHYECKHX BEIIECTB  OT|
CTPOCHHSI aTOMOB OOpa3ylOIUX WX XUMHUYECKHX DIIEMEHTOB.
[IpoBeaeHnEe CaMOCTOSATENBHOTO MOUCKA XUMHUYECKOW MH(POPMAIUH
C WCIOJB30BAaHUEM PA3IMYHBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3IaHU, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa).
O1cHKa BJIMSHUS XMMHUYECKOTO 3arps3HCHUs OKPYKAIOIICH Cpelibl
Ha OpraHM3M YeJIOBEKa U JAPYrHe KUBBIC OPraHU3MBbI.

Tema 2.6 [IlucnepcHblie cucTeMbl

YcTaHOBKa 3aBUCHUMOCTHM CBOWCTB XHMHUYECKUX BEHIECTB  OT
CTPOEHHUSI aTOMOB OOpa3yIOIIMX HUX XUMHYECKHX 3JIEMEHTOB.
OObsicHEeHHE 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa H
CTpOCHUs KPUCTAJUTMYECKUX pELIETOK. [IpoBenenue
CaMOCTOSITEIBHOTO ~ MOMCKAa  XUMUYecKo  uHpoOpManuum ¢
MCIIOJIb30BAHUEM Pa3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX|
M3/IaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa).




Tema 2.7 Xumnueckue peaxkuuun

YMeHue gaBaTh OIpENEICHHME M ONEPUPOBATH  CIEAYIOIIMMHU
XUMHYECKUMH TOHSATUSMU: TEIUIOBOW 3((eKT peakinu, CKOPOCTH)
XUMHAYECKOH  peakluu, KaTajdu3, XUMHUYECKOE paBHOBECHE.
OOBsICHEHHE CYITHOCTH XMMUYECKUX TmporeccoB. Kiaccubpukanms
XUMHAYECKUX PEaKIUil M0 Pa3IMYHBIM MPU3HAKAM: YHCITY M COCTAaBY|
MIPOJYKTOB U PEarcHTOB, TEIIOBOMY 3¢ (deKTy, HampasicHuro, (ase,
HAJIUYUIO  KaTalu3aTopa, M3MEHEHHUIO0 CTENEHEH  OKUCIICHHS]
DIIEMEHTOB, 00pa3yIOIMX BEMIECTBA. Y CTAHOBKA MPU3HAKOB OOIIETO
U Pa3IMYHOTO B THUIOJOTMH PEAaKIUid Ui HEOPTaHWYEeCKOH W
oprann4eckoii xuMuu. OTpaXeHHe XUMHYECKHX TIPOIECCOB C
MOMOUIBI0  YpaBHEHMM  XuMHuUeckux peakuuidl. OObsicHeHue
3aBHCHMOCTH CKOPOCTH XHMHYECKOW pEaKIWd H TIOJO0XKEHUS
XHUMHAYECKOTO PAaBHOBECHsI OT pasiuuHbIX (akropoB. [IpoBenenue
CAMOCTOSITEILHOTO ~ TIOMCKAa ~ XUMHUYECKOH  MHpOpMamuu ¢
MCIIOJIb30BAHUEM PA3JIMUHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3IaHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).

Tema 2.8 PacTtBopbl

YMeHue JaBaTh OMNpPEACICHHE H  OIEPHUPOBATH  CICAYIOIIHMH
XUMHUYCCKUMHU ITOHATUAMU . paCTBOpBI, BJ'ICKTPOJ'II/IT 1 HEC 3J'IeKTp0.]'H/IT,
DIIEKTpoNIUTHYEeCKass — jguccormanus.  OOBSICHEHHWE  CYIIHOCTH
XHMHYECKUX  TpoIrieccoB. DOpMyIMPOBKAa OCHOBHBIX IOJIOKEHUH]
TEOPHH DJICKTPOJIMTUYCCKOW JUCCOIMAIIMM M XapaKTePUCTHKA B
CBETE ITOW TCOPUH CBOWCTB OCHOBHBIX KIJIACCOB HEOPTaHUYCCKHX
coeMHEHUH. BBIMONHEHNE XMMHUYECKOTO IKCIIEPUMEHTA B TOJHOM
COOTBETCTBUU C TIpaBuiIamMu OezonacHocTu. Habmonenue, Gukcanus
U OIHCaHUE PE3YJIbTATOB MPOBEICHHOTO 3KcriepuMenTa. [loaroToBKal
[PACTBOPOB 3aJ]aHHOM KOHIICHTPAILIMK B OBITY ¥ Ha TIPOM3BOJICTBE.

Tema 2.9 OxkucjauTeaLHO-
BOCCTAHOBHUTE/IbHbIE PeaKIiH.
DJIeKTPOXMMHUYECKHE PO ECcChI

'YMmenue JaBaTb OIPCACICHUE MW OICpHUPOBaTh CICAYIOIINMU
XHUMHUYCCKUMHU IIOHATUAMMU: OKHCIIUTECIIb n BOCCTAHOBUTCIIb,
OKHCJIICHUC M BOCCTAHOBJICHHUC. KJ'IaCCI/I(bI/IKaL[I/IH BCIICCTB U
IMpOUCCCOB C TOYKH 3pCHUA OKHCJICHUA-BOCCTAHOBJICHU .
CocraBrieHue ypaBHeHI/Iﬁ peaKuHﬁ C IIOMOIIIBIO MECTO A4
RJICKTPOHHOI'O OanaHca.




Tema 2.10 Knaccupuxkauus
BemiecTB. [IpocThie BemecTBa

YMeHue gaBaTh OIpENEICHHME M ONEPUPOBATH  CIEAYIOIIMMHU
XUMHUYECKUMH HOHSTUAMM: MOJIb, MOJISIpHAs Macca, MOJISIPHBIY
00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO W
HEMOJIEKYJIIPHOTO CTPOEHUS. XapaKTepUCTHKA COCTaBa, CTPOEHMUS,
CBOMCTB, MOJIy4E€HHUS U NMpUMEHEeHus BaxkHeux metaysos (IA u I
A Tpymnm, aglOMUHHUS, JK€le3a, HEKOTOpPbIX d-3I€MEHTOB) M HX
COCIMHEHUMN.

XapakTepuCcTUKa COCTaBa, CTPOCHHUS, CBOMCTB, TIOJIYyYeHHS U
npuMeHeHus BaxHeimux Hemetaios (VIII A, VIIA, VIA rpynn, a
Take azota ¥ Qocdopa, yriepoga M KPEeMHHUs, BOJIOPOAA) U HUX
coenquHeHui. [IpoBeneHre caMOCTOATENBHOTO MOUCKA XUMHYECKOU
WH(OPMAITUN C HCIIOJIb30BAHUEM PA3JIMYHBIX UCTOYHHKOB (HAYyYHO-
MOMYJISIPHBIX W3JaHWNA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTepuera).

Tema 2.11 OcHOBHBIE KJIACCHI
HEOPraHU4ecKux u
OpPraHuYecKUuX BellecTB

YMeHrne pJaBaTh OIpEACNIEHHEe | ONEePUpPOBaATh  CICAYIOUTUMHU
XUMHWYECCKUMMU ITOHATHUSIMH:. BEIUICCTBO, XUMHWYECKUHU QJICMCHT, aTOM,
MOJIEKYJa, OTHOCUTENbHbIE aTOMHasi W MOJIEKYJSpHAs MaccChl.
DopMmynrpoBaHUE 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB W
MMOCTOSIHCTBA COCTaBa BELIECTB. YCTAHOBKAa 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX BEIECTB OT CTPOEHUS aTOMOB OOpa3yloolux uX
XUMHUYECKUX  JJIeMEHTOB.  Mcrmosp3oBanHne B y4eOHOW W
npodeccuoHanbHOM  AEATETPHOCTH XUMHUYECKMX TEPMHHOB 1
CUMBOJIMKH.

Ha3sBanue  u3y4yeHHBIX  BELIECTB IO  TPUBHUAJIBHOW WY
MEXIYHApOJAHOW HOMEHKJIAType U OTpa)KeHHE COCTaBa dITHUX]
COCIMHEHUN C TMOMOIIBI0 XUMHUeCKUX Qopmyn. OtpaxeHue
XUMHUYECKHUX IIPOLIECCOB C TOMOIIBIO YpPaBHEHUN XMMHUYECKHUX|
peakuuii. BrlMosHEHWE XUMHYECKOTO SKCIEPUMEHTa B IOJHOM|
COOTBETCTBUU ¢ MpaBuiamu Oe3onacHoctu. Habmonenue, ukcanus
U OMHCaHue Pe3yJIbTaTOB MPOBEACHHOTIO AKCIIEPUMEHTA.




Tema 2.12 Xumusd 3J1eMEHTOB

YMeHue JaBaTh OINpENeNeHHE | OIEPHPOBATH  CIEAYIOIIUMHU
XUMHAYECKUMHU MOHATUSMU: BEIIECTBO, XUMUYECKUN AIIEMEHT, aToM,
MOJICKYJ1a, OTHOCHUTEJIbHBIE aTOMHAsi U MOJICKYJSIpHAs MaccChl, WOH,
QIIOTPONHSI, HM30TOMbI. XapaKTEPUCTHKA JIIEMEHTOB MalbIX W
0OJBIINX MIEPUOJIOB TI0 MX MOJIOXKEHHIO B leproanyeckoil cucreme
JI. 1. MenneneeBa. BbIIOJIHEHME XMMHUYECKOTO 3KCIEPUMEHTA B
MOJTHOM COOTBETCTBHM C MpaBwiamMu Oe3omacHoctu. HaOmronenwue,
(uKcanys U ONMMcaHue pe3yabTaToOB MPOBEICHHOTO KCIIEPUMEHTA.

[IpoBeeHre CaMOCTOSITEIILHOTO MOWCKAa XUMHUYECKOW WH(pOpMAaIuy|
C UCIOJIb30BAHUEM PA3IUYHBIX HCTOYHUKOB (HAYyUHO-TIOMYJISPHBIX|
M3/1aHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).

Tema 2.13 Xumud B KU3HH
o01IeCcTBA

YMeHue pgaBaTh OIpeNeleHHe M ONEpUpPOBATH  CIEAYIOIIMMHU
XUMHWYECCKUMMU ITOHATHUSIMU:. BEIUICCTBO, XUMHYECKHI OJIEMCHT, aTOM,
MoJiekynna. OObSICHEHHE XUMUYECKHX SIBJICHWUU, TPOUCXOIAIINX B
npuposae, ObiTy U Ha mnpousBojactBe. CoOnrofeHrne MnpaBul
9KOJIOTHYECKH I'PaMOTHOT'O TIOBEAECHUS B OKPYXKaIOILEH cpejie.

OneHka BIMSHUS XMMUYECKOTO 3arpsi3HEHUS OKPY)KAIoIeH cpeibl
Ha OPTaHMU3M YeJIOBEKa U JAPYTUe )KUBbIE OPraHU3MBbI.

CoOmrofneHue mpaBuil 0€30MacHOTO OOpaIieHUs: ¢ TOPIOYUMH |
TOKCUYHBIMH  BEIECTBAMH,  JAaOOpPaTOpPHBIM  O0OPYHAOBaHUEM.
BEITIOTHEHNE XUMHYECKOTO 3KCIIEPUMEHTa B TOJIHOM COOTBETCTBHH
c mpaBwiamMu Oe3zomacHocTtd. HaOmonenue, Gukcanus U ONMUCAHUC

PE3YJIbTATOB IIPOBCACHHOTO SKCIICPUMCHTA.

3. YCJIOBUSA PEAJIM3AIIMU YYEFHOU JUCITATIIAHBI
3.1. TpeOoBaHHMs1 K MMHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY 00ecrnedeHHI0



[MporpamMma yueOHOM TUCIMILTUHBI peallu3yeTcs B yaeOHOM KaOMHETe XUMUU U OUOJIOTHH.

O6opynoBanue yueOHOTO KaOHETa:

- MHOTO()YHKIIHOHAJIbHBIM KOMIIJIEKC IPEToIaBaTeIs;

- HaTypaJbHbIE 0OBEKTHI, MOJIENIN, IPHOOPHI M HAOOPHI JJIS IOCTAHOBKH IEMOHCTPAITMOHHOTO U
YUYEHUYECKOTO IKCIIEPUMEHTA;

- IeYaTHbIE U SKPaHHO-3BYKOBBIE CPEJICTBA OOyUEHUS;

- CpeACTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- PEaKTUBBI;

- IEpeYHHU OCHOBHOM U JIOTIOJIHUTEIBHON y4EOHOM JINTEpaTyphI;

- BCIIOMOTaTeIbHOE 000pYI0BaHUE U UHCTPYKLIUU;

- OubnmoTeuHbIit GOHI.

TexHnuueckue cpeacTBa 00y4eHUs:
- KOMITBIOTEP C JINLIEH3UOHHBIM IPOIPaMMHBIM 00€CIIEUEHUEM;

3.2. MudopmanuonHoe odecneyenue
NudopmanronHoe obecrieueHre o0yueHus: CoIepKUT NEPEeYeHb PEKOMEHAYEMBIX YUEeOHBIX U3AaHUM,
HNHTepHEeT-pecypCcoB, TOMOJHUTEIBHON JIUTEPATYpPHI.

OcCHOBHBIE HCTOYHUKHU

1. I'a6puensu O.C., OctpoymoB N.T". Xumus uig npodeccuii U crieuanbHOCTEH TEXHUYECKOTO
npoduIs: YIeOHHK JJI CTY/l. YUPEKIEeHUN cpea. mpod. oopazoanus. — M., 2015

2 .Pymsutuc I'.E. Xumus 11 kmace.- M: OULL.: Axamnemus, 2015

3. T'adbpuensu O.C. Xumus 11 kmacc.- M: OULL.: Axkagemus, 2015

JlonoJHUTe/IbHbIE HCTOYHUKHT

1. 3axapora T.H., 'omoBneBa H.A Opranndeckas xumusi.- M.: OUL] Akanemust , 2015

2. TI'abpuensu O.C.,Xumus B TeCTax, 3aj1a4ax U ynpaxkaeHusx.- M: OUL.: Akagemus, 2014

3. T'abpuensu O.C., Octpoymon WU.T'., [lopodeer H.M. IIpakTukym 1o oO1ieii, HEOpraHM4IeCKou u
opranndeckou xumuu.- M: OULL.: Axanemus, 2014

4. Tadbpuensu O.C., OcrpoymoB N.T', Cnankos C.A. Xumus. [Ipaktukym .- M: OULL.: Axanemus,
2014

IIepeyens UnTEpPHET-pECypcoB

1. www. hemi. wallst. ru (O6pa3oBarenbHbIil CAWT IS MIKOJBHUKOB «XUMHUS»).
2. Www.chem. msu. su (DnekTpoHHast OUOIMOTEKA [0 XUMHUHK).

3. www. enauki. ru (MHTEepHET-U3AaHue Ui yauTenei « ECTeCTBEHHbIC HAYKHY).
4. www. 1september. ru (Mmetoaudeckas razera «IlepBoe ceHTIOPS»).

4. KOHTPO.JIb Y OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JUCIUIIIUHBI

KoHTpoib 1 o11eHKa pe3yIbTaTOB OCBOCHMSI y4eOHOM JUCHUIUIMHBI OCYLIECTBISAETCS
IIPEero/1aBaTelieM B IpoLecce MPOBEACHUS MPAKTHUECKUX 3aHATHI, 1ab0OpaTopHBIX padoT,
TECTUPOBAHUS, a TAK)KE B Pe3yJIbTaTe BHINOJHEHHS 00yJarOIUMUC UHIUBUIYaIbHBIX 3aJaHNH,
IIPOEKTOB, UCCIICTOBAHUM.

Pe3ynbTaThl 00y4eHUs pacKphIBAIOTCS Yepe3 YCBOSHHbIE 3HaHUS U IPUOOPETEHHbIE YMEHMUS,
HanpaBJIeHHbIE Ha IPHOOpPETeHNE 00X KOMITETEHIIUH.

PesynbTaTsl 00yyeHus ®opMBbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3y/JIbTATOB

(0OCBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMA) o0y4eHuUs1
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3HaHus /MOHUMAHKE
CMBICJI MIOHATHH: TEPUOJINYECKUIN 3aKOH,
XUMUYECKasl CBSI3b, XUMUYECKAsI pEeaKIIHs,
MakpoMoJieKya, OeI0K, KaTaau3arop,
bepmeHT,
BKJIQ/I BEJINKUX YYEHBIX B JOPMUPOBAHUE
COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MUDA;

yMeHUs
NPUBOAUTH NMPUMePHI IKCIIEPUMEHTOB
u(nau) HaOJII0IeH U,
000CHOBBIBAIOIINX: ATOMHO-
MOJIEKYJIIPHOE CTPOCHHE BEIECTBA,
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT
CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTD
CKOPOCTH XUMHUUYECKOU PEAKIIUH OT
TeMIEepaTyphl U KaTanu3aToOpOB,
BbIIBUTaTh IUNOTE3bI U NpPeAIaraTh
NMYTH UX MPOBEPKH, 1€JIaTh BHIBO/IbI Ha
OCHOBE DKCIIEPUMEHTATBHBIX JaHHBIX,
MIPEACTABICHHBIX B BUJIE Tpaduka,
TaOIHITBI WK JTUATPAMMBI;
padoTaTh ¢ ecTeCTBEHHOHAYYHOI
uHdopmanuei, coaepxaiieics B
coobmenusx CMU, UaTepHeT-pecypceax,
Hay4HO-IIONYJISIPHOM JIUTEpaType: BIIAJIETh
METOJJaMU NIOMCKA, BBIACIATh CMBICIOBYIO
OCHOBY U OLICHUBAThH IOCTOBEPHOCTH
nHpopMaluu;

HCMOJIb30BATh NPHOOPEeTEeHHbIE 3HAHUA H
YMEeHUSI B NMPAKTHYECKOH JeATeJIbHOCTH H
NOBCEIHEBHOM KU3HM 1JIfA:

0€30I1aCHOTO MCITOJIL30BaHUs Marc€purajioB
1 XUMHNYCCKHUX BCIICCTB B 6BITy

TectupoBanue, caMocTosiTeNIbHAs paboTa, YCTHBIHI

orpoc, paboTa 1o KapToykam, 6ecena, HabIrOIEHHE.

YcrTHBI onpoc, O6ecena, BHeEAyIMTOPHAS
caMOCTOsITeNbHas padoTa MO BBIIOJIHEHUIO pedepaTos.

[IpakTnueckue paboThI

YcTHBIN onpoc, pakTH4Yeckue padoThl,

BHEAYJAUTOPHAs CAMOCTOSITENIbHAsI padoTa.

BHeaynutopHas camocTosiTelbHas paboTa,
BBITIOJTHEHNE WHIMBUYAIbHBIX TIPOCKTHBIX 3aJaHUN U

pedepaTos.

YcrHblit onpoc.

IJIAHUPOBAHUE YUEBHbBIX 3AHATHI C HCIIOJIb30BAHUEM AKTUBHBIX U
HUHTEPAKTUBHbBIX ®OPM U METO/JOB ObYYEHUA

Ne AKTHBHBIC H
Kou- ®opmupyemMble
n/n HHTEPaKTUBHbIE
Tema y4eOHOro 3aHsiTHS | BO YHHBepCaJIbHbIe
(opMbI M MeTOABI .
4acoB y4eOHbIe NelcTBUS
o0yueHust
1. | Boja KaKk pacTBOpPHUTENb 1 Ypok- nmpe3eHTanus Hcnosp3oBanne UKT
3. | HarypanbHblii u 1 Ypok- mpe3eHTanus Hcnonbp3oBanne UKT
CUHTETHUYECKUE KAYUYKH.
3. | lonmumepsl 1 Kop3una nneit Amnanu3 cBoei paboThl,
KOPPEKTUPOBKA CBOUX
3YH
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