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1. ITacnopT KOMILIEKTA OLIEHOYHBIX CPEICTB

B pesynapraTte ocBoenms yueOHOUW mucnumuiiHbl OVl 11 Xwumus oOydaronuiics mOJKeH
obmanate npegycmorpeHHbiME PI'OC cpennero obmero oopazosanus (GI'OC COO) u ®I'OC CIIO mo
cnennanbHOoCTAM: 23.02.04 TexHuueckas -SKCIUTyaTalus HTOABEMHO-TPAHCIIOPTHBIX, CTPOUTEILHBIX,
JOPOKHBIX MalIMH W oOopyaoBanus (mo otpacism), 27.02.03 ABToMartuka M TejieMEXaHHWKa Ha
TpaHcropTe (PKEJIE3HOAOPOKHOM TpaHcmopTe) (0a3oBast MOATOTOBKA) CIEAYIONINMH YMEHHSIMH, 3HAHHIMH,
JUYHOCTHBIMU (nanee — JI), metanpenMeTHbIMU (fasiee — M) U IpeIMETHBIMU PE3YJIbTaTaMU.

¥Y1. Ha3biBaTh n3yueHHbIC BEIIECTBA MO TPUBUAJIBLHON UM MEXKIYHAPOIHON HOMEHKIIATYpE;

¥Y2. Onpenensitb: BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, TUIl XUMUYECKON
CBS3M B COCIMHEHMSX, 3apsij HMOHA, XapakTep cpeabl B BOAHBIX pacTBOpax HEOPraHMYECKHX U
OpraHUYEeCKUX COCJAMHEHHUH, OKHUCIHUTENIb M BOCCTAHOBHUTEIb, MPUHAJJICKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPTraHUYECKUX U OPTraHUYECKUX COCAMHEHUN;

¥3. XapakrepusoBaTh: 3JIEMEHTBHl MajblX IEPUOJOB MO HX MOJIokeHUI0 B [lepuonuueckoi
cucreme [[.M.MenneneeBa; o0mue XMMHUYECKHE CBOMCTBA METAJJIOB, HEMETANIOB, HEOPTaHUYECKUX U
OPraHUYECKUX COCIUHECHHMM; CTPOCHHE M XHUMHUUYECKHE CBOMCTBA HW3YYEHHBIX HEOPraHMYECKUX U
OpPraHUYECKUX COCAMHECHUIA;

Y4. OObBACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa W CTPOEHMS, IPHUPOLY
XUMHUYECKON CBSI3U (MOHHOW M KOBAJICHTHOW, METaJUIMYECKON M BOJOPOAHON), 3aBUCUMOCTH CKOPOCTH
XUMHYECKOHN PeaKIny 1 TOJI0KEHNUE XUMUYIECKOTO PABHOBECHS OT PA3IMIHBIX (PaKTOPOB;

¥Y5. BINOAHAT XUMUYECKUH AKCIEPUMEHT MO PACHO3HABAHUIO BAKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB;

¥Y6. IIpoBoauTh: CaMOCTOSITENBHBIA IMOUCK XUMHUYECKOW HMHGOPMAIMU C HCIOIb30BAaHHEM
Pa3IMYHBIX HCTOYHUKOB - (HAYYHO-TIONMYJSPHBIX W3AaHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WuTepHera); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUHU i O00pabOTKM W Tepenayd XUMUYEeCKOH
uHpopManuy 1 €€ IpeACTaBICHUS B pa3INIHbIX (hopMax;

31. Baxwueilmue XUMHYECKHWE TOHSATHUS: BELIECTBO, XMMHYECKUW JIIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEIIbHBIE aTOMHBIE M MOJICKYJISIPHBIE MAacCChl, MOH, AJUIOTPOIHUS, U30TOMbI, XUMHUYECKasi CBA3b,
ANEKTPOOTPHUIATETLHOCTh, BAIECHTHOCTh, CTENIEHb OKUCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM
ra3o00pa3HbIX BELIECTB, PAaCTBOPHI, IEKTPOJUT U HEDJIEKTPOIUT, SJIEKTPOIUTHYECKAs JUCCOLUAIuS,
OKHUCIIUTEIh U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIIEHHUE, TEIJIOBON 3(PEKT peakiuu, CKOPOCTh
XUMHUYECKON pEakiuu, KaTalu3, XHMHUYECKOE paBHOBECHE, YIJIEPOJHBIN CKeNeT, (yHKIHOHAJIbHAs
rpyInma, u30Mepus, TOMOJIOTUS;

32. OcHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3akoH /I.M.Menneneena;

33. OCHOBHBIE TEOPUU XUMHUU: XUMHUYECKOMN CBSI3U, DJIEKTPOIUTHUECCKON JUCCOIHAIINH, CTPOCHHS
OpraHUYEeCKUX U HEOPraHUYECKUX COECTMHEHUN;

34. Baxueiiye BemiecTBa U MaTepHaNbl: Ba)XHEWITME METAJUIbl M CIUIABBI, CEpHas, COJIsTHas,
a30THAsl ¥ YKCYCHAas KUCJIOTHI; OIarOpOHBIE Ta3bl, BOJAOPO, KUCIOPO/I, TAIOTEHBI, IIeJI0YHbIe METAJUIbI;
OCHOBHBI€, KHCJIIOTHbIE U aM(OTEPHBIC OKCHIBI U THAPOKCHIBI, MIETOYH, YTJIEKUCIIBIA U YrapHbBIN Ta3bl,
CEepPHHUCTBIA Ta3, aMMMAK, BOJA, NMPUPOJAHBIA ra3, METaH, 3TaH, 3TWJEH, alleTWIECH, XJOpUJ HaTpus,
KapOOHAT W TUApOKapOOHAT HATpHs, KapOoHaT U (ocdar kampims, 6€H301, METAHOJI, ITAHOJ, CIIOKHBIC
3¢UpBI, KHUPBI, MblIIa, MOHOCaXapUAbI(TIIOK03a), AUcaxapuibl (caxaposa), moiucaxapuabl (Kpaxman u
LIGJ'IJ'IIOJ'IOSEI), AHWJINH, aMHUHOKHCJIOTHI, 6€HKI/I, HNCKYCCTBCHHBIC 1 CUHTCTUYCCKHUC BOJIOKHA, KaAYUYKH, IJIACTMACCHL.

JInuHocTHBIE: MeranpeamMerHble: IIpeameTHBbIe:
JI.1 Poccuiickas rpaxaaHckas M.1 YMeHne caMOCTOSITEIBHO I1.1 CpopmupoBaHHOCTH
UJEHTUYHOCTD, NAaTPUOTHU3M, ONPEAEIATh LENH JEATENBHOCTH U | IIPEICTABICHUN O MecTe
YBa)X€HHUE K CBOEMY HApony, COCTAaBJIATH IUIAHBI JEATEIBHOCTH; | XUMHUHA B COBPEMEHHOM
YYBCTBO OTBETCTBEHHOCTH IIEPE]l | CAMOCTOSTENBHO OCYIIECTBIATh, | HAYYHOU KapTUHE MUDA;
PonunoM, ropnocTh 3a CBOM Kpal, | KOHTPOJIMPOBATh U IIOHUMAaHUE PO XUMUU B
cBoro Ponuny, nponuioe u KOPPEKTUPOBATh IEATEIBHOCTD; (hopMHUpPOBaHUU KPYT0o30pa U
HACTOAIIEE MHOTOHAIIMOHAJILHOTO | UCIIOJIb30BAaTh BCE BO3MOYKHbIE (YHKIIMOHATIEHOM
Hapoza Poccun, yBaxkeHue K peCYpPCHI AJIsl AOCTHKEHHUSI I'PaMOTHOCTH Y€JI0BEKa JJIsl




rocyaapCTBCHHbIM CUMBOJIAM
(repO, dutar, ruMH)

JI.2 I'paxxnaHckasi mo3uus
AKTUBHOI'O M OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00IIecTBa,
OCO3HAIOIIEIO CBOU
KOHCTUTYIIMOHHBIC IpaBa U
0053aHHOCTH, YBaYKAIOIIETO
3aKOH U IIPABOIOPSIIOK,
00J1aJar0IIero 4YyBCTBOM
COOCTBEHHOI'O JOCTOMHCTBA,
OCO3HAHHO MMPUHUMAIOIIETO
TPaJUIIHMOHHBIC HAIIMOHAIBHBIC
0011IeUeIOBEYECKIE
T'YMaHHCTUYECKUE U
JEMOKPATUICCKUE [ICHHOCTH

JI.3 '0TOBHOCTB K CIIy’KEHHUIO
OteuecTBy, €ro 3aImure

JI.4 MupoBo33peHue,
COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIECTBEHHOU
MIPAKTUKH, OCHOBAaHHOE Ha
Uajore KyJibTyp, a TAKXKe
pa3auYHbIX (hopM
OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHUE CBOETO MECTa B
MOJIMKYJIbTYPHOM MUPE

JI.5 OcHOBBI caMOpa3BUTHUS U
CaMOBOCITUTaHUS B COOTBETCTBHHU
¢ 00111e4YeI0BEYECKUMU
LEHHOCTSIMU U HJlealaMH
Ipa)/1aHCKOro OOIIEeCTBa;
TOTOBHOCTb U CIIOCOOHOCTD K
CaMOCTOATENILHON, TBOPYECKOU U
OTBETCTBEHHOM JeATEIHLHOCTH

JI.6 TonepanTHOE CO3HAHUE U
MTOBEJICHUE B TTOJIMKYJIBTYPHOM
MHUpE, TOTOBHOCTBIO U
CIIOCOOHOCTBIO BECTH JTHAJIOT C
JIPYTUMHU JTIOABMH, TOCTUTATh B
HEM B3aUMOTIOHUMAaHUSI,
HAXOJUTh OOIIKE eNU U
COTPYTHUYATH JUIS UX
JTOCTHKEHUS

JI.7 HaBbIKM COTpYIHHYECTBA CO

IOCTaBJIICHHEBIX IIejiel U
peanu3anuu MmIaHoB
JeSITEIbBHOCTH; BBIOUPATh
YCIICIIHbIC CTPATETUH B
Pa3IMYHBIX CUTYALUSIX

M.2 YmMmeHue npogyKTUBHO
o01IaThCsl U B3aUMO/JICHCTBOBATD
B IIPOLIECCE COBMECTHOM
JeSITEIbBHOCTH, YYUTHIBATD
MO3HIINY IPYTUX YYaCTHHUKOB
JeATEeIbHOCTH, 3P PEKTUBHO
pa3pemath KOHQIHUKTHI; BIAICTh
HOpPMaMU PEYeBOro MOBEACHHUS B
Pa3IMYHBIX CHUTYalUsIX
MEXIJIMYHOCTHOTO U
MEXKYJIBTYPHOTO OOIICHUS

M.3 Bnanenue HaBbIKaMHU
MO3HABATEJIbHOM, Y4eOHO-
HCCIIE0BATENBCKON U IIPOEKTHON
JeSITEIbHOCTH, HAaBBIKAMU
paspernieHus mpoosiem;
CIIOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUS TPAKTUIECKIX
3aja4, MPUMEHEHHUIO Pa3IMIHBIX
METO/I0B TIO3HAHUS

M.4 '0TOBHOCTH M CLIOCOOHOCTH
K CAMOCTOSITEJIbHOM
UH(POPMAaIMOHHO-
IM03HABATEIILHOM JCSITCIIFHOCTH,
BIIQJIETh HABBIKAMH MOJTYYEHUS
Heo0XoauMol nH(popMaluu U3
CJIOBapel pa3HbIX TUIOB, YMETh
OPUEHTHPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX UH(pOpMaIHH,
KPUTHYECKH OIEHUBATh U
UHTEPIPETHPOBATH HH(POPMALIHIO,
MOJTYy4aeMyI0 U3 Pa3InyHbIX
HCTOYHHKOB

M.S YmMmenne ucnojib30BaTh
cpenctBa HHGOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(nanee - UKT) B pemenun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpTraHU3aIMOHHBIX 337124 C
cobiroieHreM TpeOoBaHUH
HPrOHOMUKHU, TEXHUKH

PCHICHUA MMPAKTHUYICCKUX 3a1a1

I1.2 Bnanenue

OCHOBOIIOJIATr AI0IINMHU
XUMUYECKUMHU MOHSTHUSIMH,
TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE M0JIb30BaHUE
XUMUYECKON TEPMHUHOJIOTHEN U
CHMBOJIMKOH

I1.3 Biianenue oCHOBHBIMU
METOAaMH HAyYHOTO
MO3HAHMS, UCTIOJIB3YEMBIMU B
XUMHH: HaOJII0/ICHNE,
onHcaHue, U3MEpPEHUeE,
SKCIEPUMEHT; YMEHHE
00pabaTsiBaTh, OOBICHATH
pE3yNbTaThl IPOBEACHHBIX
OTIBITOB U JICJIATh BBIBO/IBI;
TOTOBHOCTb U CIIOCOOHOCTD
MPUMEHSATH METOIbI IO3HAHUS
IIPU PELIEHUN TPAKTUYECKHUX
3a1a4

I1.4 ChopmupoBaHHOCTH
YMEHHUS /1aBaTh
KOJIMYECTBEHHBIE OLICHKH U
IIPOBOAMTH PACUETHI 110
XUMHYECKUM (popmyram u
YpaBHEHHSIM

I1.5 Bnanenue npasunamu
TEXHUKHU 0€30I1aCHOCTH HpU
VICTIOJIb30BAaHUU XUMUYECKUX
BEIICCTB

I1.6 ChopmupoBaHHOCTH
COOCTBEHHOM MO3UIINH 110
OTHOIIEHHUIO K XUMHUUECKOH
nH(pOpMaLUY, TOTyJaeMon U3
Pa3HBIX UCTOYHUKOB,;

I1.7 dns oOyqarormxcsi ¢
OTpaHUYEHHBIMU
BO3MOXHOCTAMHU 3J0POBbA
OBJIaJICHE OCHOBHBIMHU
AOCTYIIHBIMH METOAaMU
Hay4YHOTO MMO3HAHUS

I1.8 /st ciienbix u
C1abOBUIAIINX 00 YUAIOIIIHXCS
OBJIaJICHHE MPaBUJIAMHU 3aMHUCH
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CBEPCTHHKAMH, JICTbMHU
MJIQJIIIETO BO3PAcTa, B3POCIBIMU
B 00pa30oBaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON
U APYTUX BUJAX JEATEIHBHOCTH

JI.8 HpaBcTBEeHHOE CO3HaHUE U
IIOBE/ICHUE HA OCHOBE YCBOEHUS
o0111eueI0BeYECKUX [ICHHOCTEH

JI.9 '0TOBHOCTE M CIIOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIIEC
caMm000pa30BaHUIO, HA
MPOTS)KEHUU BCEU JKU3HU,
BBIPabOTaTh CO3HATEIHLHOE
OTHOIIIEHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO
YCTEIHOW MPodeCcCHOHATBHON 1
OOIIIECTBEHHOH AeATEILHOCTH

JI.10 DcTeTnyeckoe OTHOLIECHHE K
MUPY, BKJIIOYasi ICTETHKY ObITa,
HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
OOIIIECTBEHHBIX OTHOIIEHNHI

JI.11 IlpunsaTtue u peanuzanus
LIEHHOCTHU 3/J0POBOTO U
6e3omacHoro oopasa >K1U3HH,
NOTPEeOHOCTH B PU3NYECKOM
CaMOCOBEpPILIEHCTBOBAHHH,
3aHSATHUSIX CIIOPTUBHO-
03JI0POBUTEIBHOU
JESITeTbHOCTHIO, HETIPUSITHE
BPEJIHBIX MPUBBIYEK: KYPEHHUS,
yHOTpeOIeHUS aTKOTOJI,
HapKOTHKOB

JI.12 bepexHoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILIEHUE K
¢buznveckomy u
IICUXOJIOTUYECKOMY 370POBBIO,
KaK COOCTBEHHOMY, TaK U JAPYTUX
JIFOJIEW, YMETh OKa3bIBAaTh IIEPBYIO
IIOMOIIb

JI.13 Oco3HaHHBII BEIOOD
Oynymei npodeccuu u
BO3MOYKHOCTH pean3aliu
COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB; OTHOCHUTbHCS K

0€30IMaCHOCTH, THTHEHBI,
pecypcocOepeKeHus, IIPAaBOBBIX U
TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH

M.6 YmeHue onpenensiTh
Ha3HaueHHUe U QyHKIUU
Pa3IMYHBIX COITMATBHBIX
WHCTUTYTOB

M.7 YMeHHe caMOCTOSATEIBHO
OIICHUBATH U IPUHUMATH
pELIeHUS, ONPEICIISIIOITNE
CTPaTETUIO TIOBEJICHHUS, C YICTOM
TPaKJAHCKUX U HPABCTBEHHBIX
LHEHHOCTEH

M.8 Brnanenue s1I36IKOBBEIMUA
CPEJICTBAMU: YMETH SICHO,
JIOTUYHO ¥ TOYHO U3J1araTh CBOIO
TOUKY 3pEHUS], UCII0JIb30BaTh
aJICKBaTHBIE SI3bIKOBBIE CPEACTBA;
BJIa/IETh BCEMU BUJaMH pEUYeBO
JESATEIIBHOCTH: ayAUPOBaHUEM,
YTeHHEeM (IIOHHMaHUEM),
TOBOPEHHUEM, ITUCBMOM;
HCII0JIb30BaTh NPUOOPETECHHbBIE
3HAHUA U YMEHUS Ul aHAJIU3a
A3BIKOBBIX SIBJICHUH HA
MEXIPEAMETHOM YPOBHE

M.9 BianeHue HaBBIKaMU
MO3HABATEJIbHON peIeKCUu Kak
OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIILHEIX
IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, T'PaHULl CBOETO
3HAHUSA 1 HE3HAHHUS, HOBBIX
MO3HABATEJIbHBIX 3a7a4 U CPEIICTB
HUX JOCTHKECHUS

XUMHYECKHX (OPMYII C
HCIIOIb30BaHUEM pelbedHO-
TOYEYHOU CUCTEMBI
o6o3nauenwii JI. bpaiins.




npodeccnoHaTbHOMI
NEATSILHOCTH KakK K
BO3MOXHOCTH Y4acCTH B
PELICHUH JTHYHBIX,
0OI1IECTBEHHBIX,
rOCY/IapCTBCHHBIX,
00IIEeHAIIMOHAIBHBIX MTPOOIeM

JI.14 DKoJIOru4ecKoe MBIILICHUE,
MMOHUMAaHUS BIIMSIHUS COIIMAIIBHO-
SKOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHHE MTPUPOTHON 1
COLIMAJIbHOW CpeJIbl; MpUOOpecTr
OTIBIT PKOJIOTO-HAMPABICHHON
NEATEILHOCTH

JI.15 OTBeTCTBEHHOE OTHOIIEHUE
K CO3JIaHHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO MTPUHATHS
[EHHOCTEH CEMENHOM KU3HU.

B pesynpraTe OCBOEHUs Y4ye€OHOW TUCHUILIUHBI CTYAEHT AOKEH (POPMUPOBATH CIEIYIOIINE
JTUYHOCTHBIE pe3yibTarhl (nanee — JIP):

JIP.2 TIposBistonuil akTHBHYIO TPAXKIAHCKYIO MO3ULINI0, TEMOHCTPUPYIOMINMA MPUBEPKEHHOCTD
MPUHIIMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH AKTUBHBIM U YYacTBYIOLIUIH B

CTYACHYCCKOM U TCPPUTOPHUAIIBHOM CaMOYIPABJICHUHU, B TOM YHUCIIC Ha YCIIOBHUAX ,Z[O6pOBOJ'IBLIeCTBa,

MIPOJYKTUBHO B3aMMOJEHCTBYIOIUI 1 YYaCTBYIOLIUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3alii.

JIP.4 [lposiBasitominii 1 I€MOHCTPUPYIOIINNA YBOXKEHHUE K JIIOJSIM TPY/Aa, OCO3HAIOUIUN 1IEHHOCTh

COOCTBEHHOTO  Tpy/a.

Crpemsmuiics K

dbopMHUpOBaHHUIO B

poheccuoHabHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAAN.

CETEBON

cpeac  JMYHOCTHO U

JIP.16 IIpuoOperenue oOydarOUMMHUCSA COLMAIbHO 3HAUYMMBIX 3HAHUH O MpaBHUIaxX BEIEHUS
HKOJIOTHYECKOr0 00pa3a JKU3HU O HOpMax M TPAJAUIUSAX TPYIOBOM JEATEIBHOCTH YeJIOBEKa O HOpMax U
TPaIULMSIX MOBEAECHUS YeIOBEKa B MHOTOHALMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP.23 [TonyueHune o0yyarommuMuUCs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus JMYHOCTH.

JIP.30 OcymecTBastomuii MOUCK W HCHOJb30BaHUWE HWH(MOpMALINH,

HEOOXOOUMOM  JUIA

3(1)(1)6KTI/IBHOFO BBITIOJTHCHUA PAa3JIMYHbIX 3aj/1a4, HpO(l)GCCI/IOHaJ'II)HOFO " JIMYHOCTHOT'O pa3BUTHA.

JInuHoCTHBIE:

MertanpeamMerHsblie:

IIpeameTHbIe:

JI.1 Poccuiickas rpaxaaHckas
UJEHTUYHOCTb, NaTPUOTHU3M,
yBa)XXK€HHE K CBOEMY Hapoy,
4yBCTBO OTBETCTBEHHOCTH IEPE]L
Ponunoi, ropnocTs 3a CBOM Kpai,
cBoro Poauny, npomutoe u
HACTOSAIEE MHOTOHAIIMOHAIILHOTO
Hapoza Poccun, yBaxkeHue K
roCy/1apCTBEHHBIM CUMBOJIaM
(repO, mar, rumH)

JI.2 I'paxxnanckast mo3unust

M.1 YMeHHne caMOCTOSATEILHO
ONPEAENATh LENN IEATEIIbHOCTH U
COCTaBJIATH IJIAHBI ACATCIBHOCTH;
CaMOCTOATENIBHO OCYLIECTBIISATD,
KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JIEATEIILHOCTD;
HCITIOIB30BaTh BCE BO3MOYKHEBIE
pecypcehl i JOCTUKEHUS
MMOCTaBJIICHHBIX IIeIeH 1
peanu3anuu MjIaHoB
JIeTeTbHOCTH; BEIOMPATH
YCHEIIHbIE CTPATErHH B

I1.1 CpopmupoBaHHOCTH
MIPEICTABICHUH O MecTe
XUMHUHU B COBPEMEHHOMN
Hay4HOU KapTHUHE MUDA;
MMOHUMAaHHE POJIN XUMUU B
(bopMHUpOBaHUU KPYT0o30pa U
(YHKIIMOHATIBHOM
IPaMOTHOCTH Y€JI0BEKa [
pelIeHUs TPaKTHYECKUX 3aj1a4

I1.2 Bimanenne
OCHOBOITOJIAraroIuMHU




AKTUBHOI'O U OTBECTCTBCHHOI'O
YJIeHa POCCUICKOr0 OOIIeCTBa,
OCO3HAIONIETO CBOM
KOHCTUTYLIMOHHBIC TIpaBa 1
0053aHHOCTH, YBaXKAIOIIETO
3aKOH W IIPABOIOPSIIOK,
00J1a1ar0IIero 4YyBCTBOM
COOCTBEHHOTO IOCTOMHCTBA,
OCO3HaHHO MPHHUMAIOLIETO
TPaJUIMOHHbBIC HALIMOHAIBHBIC U
00I1IeYeTIOBEYECKHE
I'YMaHHCTHYCCKHUE U
JIEMOKpATUYECKUE LIECHHOCTH

JI.3 '0TOBHOCTB K CIIy’KEHHUIO
OteuecTBy, €ro 3aIure

JI.4 MupoBo33peHue,
COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIECTBEHHOU
MIPAKTUKH, OCHOBAaHHOE Ha
JMAJIOTe KYJIBTYD, a TAKKE
pa3au4HbIX (HopM
00I1IECTBEHHOT'O CO3HAHMUS,
OCO3HaHHE CBOETO MeCTa B
MOJINKYJIBTYPHOM MHPE

JI.5 OcHOBBI caMOpa3BUTHUS U
CaMOBOCITUTaHUS B COOTBETCTBUU
¢ 00111e4YeI0BEYECKUMU
LEHHOCTSIMU U HJiealaMH
Ipa)/1aHCKOro OOIIEeCTBa;
TOTOBHOCTb U CIIOCOOHOCTD K
CaMOCTOATENIbHOM, TBOPYECKON U
OTBETCTBEHHOM JeATEIHLHOCTH

JI.6 TonepanTHOE CO3HAHUE U
MOBE/ICHNE B MOJUKYJIBTYPHOM
MHUPE, TOTOBHOCTBHIO U
CIIOCOOHOCTBIO BECTH JUAJIOT C
JPYTUMH JTIOAbMH, TOCTUTaTh B
HEM B3aUMOIOHUMAaHUS,
HaXO/UTh OOIIUE eI U
COTPYIHUYATH IS UX
JOCTUKEHUS

JI.7 HaBBIKHM COTpYIHHYECTBA CO
CBEpCTHHKAMH, JIETbMHU
MJTAJIILIEr0 BO3PAcTa, B3POCIBIMU
B 00pa30BaTEIHHOM,
OO0IIIECTBEHHO IMOJIE3HOM, yueOHO-

Pa3JIMYHBIX CUTYyallUAX

M.2 YmMmeHue npogyKTUBHO
o0IaThCsl U B3aUMO/JICHCTBOBATD
B IIPOLIECCE COBMECTHOM
JeSITEIbBHOCTH, YYUTHIBATD
MO3HIINY IPYTUX YYaCTHHUKOB
JeATEeIbHOCTH, 3P PEKTUBHO
pa3pemath KOHGIUKTHL, BIAICTh
HOpPMaMU PEYeBOTO MMOBEACHHUS B
Pa3IMYHBIX CUTYAIUIX
MEXIJIMYHOCTHOTO U
MEXKYJIbTYPHOTO OOIIIEHUS

M.3 Bnanenue HaBbIKaMHU
MO3HABATEJIbHOM, Y4eOHO-
HCCJIE0BATENBCKON U IIPOEKTHON
JeSITEIbHOCTH, HAaBBIKAMU
paspernieHus mpoosiem;
CIIOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY
METOJIOB PEICHUS TPAKTUIECKIX
3aj7a4, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS

M.4 '0TOBHOCTH M CLIOCOOHOCTH
K CaMOCTOSITECILHOMI
UH(OPMaIMOHHO-
IMO03HABATEIILHOM JICSITCIIFHOCTH,
BIIQJIETh HABBIKAMH MOJTYYEHUS
Heo0XoIuMoN nH(popMaLuu U3
CJIOBapel pa3HbIX TUIOB, YMETh
OPUEHTHPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX UH(pOpMaIUH,
KPUTUYECKH OIEHUBATh U
MHTEPIPETUPOBATH MH(POPMALIHIO,
MOJTYy4aeMyI0 U3 Pa3InYHbIX
HCTOYHHKOB

M.5 YMeHue UCoab30BaTh
cpenctBa HHGOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(nanee - UKT) B pemenun
KOTHHTHUBHBIX,
KOMMYHHKATHBHBIX H
OpTraHU3aI[MOHHBIX 33724 C
coOroIeHreM TpeOoBaHUH
HPTrOHOMUKHU, TEXHUKH
0e30IaCHOCTH, TUTHEHEI,
pecypcocOepexeH s, MPaBOBBIX U
THYECKHUX HOPM, HOPM
MH(POPMALIMOHHOM 6€30MaCHOCTH

XUMHUYECKUMH MTOHATHSIMH,
TEOpHUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE M0JIb30BaHHE
XUMUYECKON TEPMUHOJIOTHEN U
CHMBOJIMKOH

I1.3 Bianenue oCHOBHBIMU
METOJJaMH HaAYy4HOT'O
MMO3HAHMS, UCTIOJB3YEMBIMU B
XUMHH: HaOJIIO/ICHNE,
onucaHue, U3MEpEeHue,
9KCIIEPUMEHT; YMEHHE
o0pabaTeiBaTh, 00BACHATH
Pe3yJIbTaThl IPOBEIEHHBIX
OTIBITOB U JICNIaTh BHIBO/IBI;
TOTOBHOCTb U CIIOCOOHOCTD
PUMEHSTH METOIbI IIO3HAHUS
IPU PEIICHUN TPAKTHYECKUX
3a1a4

1.4 ChopmupoBaHHOCTH
yYMEHHS 1aBaTh
KOJINYECTBEHHBIE OI[CHKH U
IPOBOJIUTH PACUETHI 110
XUMHAYECKUM (HopMysIaM 1
ypaBHEHUSIM

I1.5 Bnanenue npasunamu
TEXHUKHU 0€30I1aCHOCTH MpHU
VCIIOJIb30BAaHUU XUMUYECKUX
BEIICCTB

I1.6 ChopmupoBaHHOCTH
COOCTBEHHOU MO3UIINH 110
OTHOIIEHHUIO K XUMHUYECKOH
uH(pOpMaIlH, MOTyJaeMon U3
Pa3HBIX UCTOYHUKOB,;

I1.7 Jnst oOyqarommxcsi ¢
OTpaHUYEHHBIMU
BO3MOXHOCTAMHU 3J0POBbA
OBJIaJICHE OCHOBHBIMHU
AOCTYIIHBIMH METOAaMU
Hay4YHOTO TMO3HAHUS

I1.8 /Iy ciienbix u
C1abOBUIAIIINX O0YUAIOTIIHXCS
OBJIaJICHHE MTPaBUJIAMHU 3aMHUCH
XUMUYECKHUX (HOPMYIT C
HCIIOJIb30BaHUEM penbeHO-
TOYCYHOMN CHCTEMBI
obo3nauenuii JI. bpais.




HCCIIEA0BATENIBCKOM, IPOCKTHON
U APYTUX BUJAX IEATEIbHOCTH

JI.8 HpaBcTBEeHHOE CO3HaHUE U
IIOBE/ICHUE HA OCHOBE YCBOCHUS
o0111eueI0BeYECKUX [IECHHOCTEH

JI.9 '0TOBHOCTE M CIIOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIIEC
caMm000pa30BaHUI0, HA
MPOTS)KEHUU BCEU JKU3HU,
BBIPabOTaTh CO3HATEILHOE
OTHOIIEHUE K HETIPEPHIBHOMY
00pa3oBaHMIO KaK yCIOBHUIO
YCTEIHOW MPodeCcCHOHATBHON 1
OOIIIECTBEHHOH AeATEILHOCTH

JI.10 DcTeTnyeckoe OTHOLIECHHE K
MHUPY, BKJIIOYasi ICTETHKY ObITa,
HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
OOIIIECTBEHHBIX OTHOIIEHNHI

JI.11 Tlpunsitue u peanuszanus
[IEHHOCTH 3JIOPOBOTO U
6e3omacHOro oopasa >KU3HHU,
noTpeOHOCTH B (PU3HUECKOM
CaMOCOBEPILIEHCTBOBAHHH,
3aHATHSX CTIOPTHBHO-
03JI0POBUTEIBHOU
JeSTEIbHOCTHIO, HETTPUSITHE
BPE/IHBIX MMPUBBIYEK: KYPEHHUSI,
yHOTpeOIeHUS aTKOTOJI,
HapKOTHKOB

JI.12 bepexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILIEHUE K
¢buznyeckomy u
IICUXOJIOTUYECKOMY 370POBBIO,
KaK COOCTBEHHOMY, TaK U JAPYTUX
JIFOJIEW, YMETh OKa3bIBATh IIEPBYIO
IIOMOIIb

JI.13 Oco3HaHHBII BEIOOD
Oynymei npodeccuu u
BO3MOYKHOCTH pean3aliu
COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB; OTHOCHUTBHCS K
npodecCuoHATBHON
NesITeTbHOCTH KaK K
BO3MOYKHOCTH YYacCTHsI B
peLIeHUH JTUYHBIX,

M.6 YmeHue onpenensith
Ha3HaueHHUe U QyHKIUU
Pa3IMYHBIX COITMATBHBIX
WHCTUTYTOB

M.7 YMeHHne caMOCTOSATEIBHO
OIICHUBATH U IPUHUMATH
pELIeHUs, ONPEICIISIIOIINE
CTPaTETHIO TIOBEJICHHUS, C YICTOM
rPaKJIaHCKUX U HPABCTBEHHBIX
HEHHOCTEH

M.8 Bianenue sI36IKOBBEIMUA
CPEJICTBAMU: YMETbH SICHO,
JIOTMYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3pEHUS], UCII0JIb30BATh
a/IeKBaTHBIE S3bIKOBBIC CPEJICTBA;
BJIa/IETh BCEMU BUJaMH pEUYeBO
JEeSTEIbHOCTH: ayJUPOBaHUEM,
YTeHHEeM (IIOHUMaHUEM),
TOBOPEHHEM, ITUCbMOM;
HCII0JIb30BaTh NPUOOPETECHHBIE
3HAHUS U YMEHUS JUISl aHAJIn3a
A3BIKOBBIX SIBJICHUI HA
MEXIIPEIMETHOM YPOBHE

M.9 BianeHue HaBBIKAaMU
MO3HABATEJIbLHON peIeKCuu Kak
OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIILHEIX
IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUH, T'PaHULl CBOETO
3HAHUSA 1 HE3HAHHUS, HOBBIX
MO3HABATEIJIbHBIX 3a7a4 M CPEJICTB
WX JOCTHKECHUS




0OIIIECTBEHHBIX,
rOCyJIapCTBEHHBIX,
o0IIEeHAIIMOHAIBHBIX MTPOOIEM

JI.14 DKoJIOri4ecKoe MBIILICHUE,
MMOHUMaHUS BJIIMSIHUS COIIMAJIBHO-
SKOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHHE ITPUPOTHON 1
COLIMAJIbHOW CpeJibl; IpUoOpecTu
OTIBIT PKOJIOTO-HAMPABICHHON
NEATEIbHOCTH

JI.15 OTBeTCTBEHHOE OTHOIIEHNE
K CO3JIaHHIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS
[EHHOCTEH CEMENHOMN KU3HU.

B pesynbrare ocBoeHMs y4yeOHOW IMCUUIUIMHBI CTYIEHT JOJDKEH (HOpMUpPOBaTh ClIEAYHOIINE
JIMYHOCTHBIE pe3ynbTathl (nanee — JIP):

JIP.2 IIposBastoninii akTUBHYIO TPaXkIaHCKYIO IO3HMILHIO, TEMOHCTPUPYIOLIUI IPUBEPKEHHOCTh
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBIM M Y4YacCTBYIOIIHUH B
CTY/IEHYECKOM U TEPPUTOPHAILHOM CAMOYIPABICHUM, B TOM YHCJIE Ha YCJIOBUAX JOOPOBOJIBUECTBA,
IIPOJYKTUBHO B3aMMOJICHCTBYIOIIUI U YUaCTBYIOIUI B AESITEIbHOCTH OOLIECTBEHHBIX OpraHU3aluil.

JIP.4 [lposiBasitominii 1 I€MOHCTPUPYIOIINNA YBaXKEHHE K JIIOJSIM TPY/Aa, OCO3HAIOIINI IIEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiicis K (QOPMHPOBAaHWIO B CETEBOM cpele JMYHOCTHO H
o ECCHOHATFHOTO KOHCTPYKTHBHOTO «ITU(PPOBOTO CIIEAA.

JIP.16 IIpuoOGperenune oOydarOIMMHUCSA COLMAIbHO 3HAUYMMBIX 3HAHUH O MpaBHUIaX BeIEHUS
HKOJIOTHYECKOr0 00pa3a JKM3HU O HOpMax M TPaJULMIX TPYJOBOH IEATENbHOCTH YeIOBEKa O HOPMAaX U
TPaIULMSIX MOBEAECHUS YeIOBEKa B MHOTOHALMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP.23 [TonyueHue oOyyaromMUMuUCs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaTn3aius TJMYHOCTH.

JIP.30 OcymecTBastonuii MOUCK W HUCHOJb30BaHWE HH(GOpMalUU, HEOOXOOUMOW  JUIs
3¢ (HEeKTUBHOTO BHITIOIHEHUS pa3IMYHbIX 3a/1a4, IPO()ECCHOHATIBHOTO U IMYHOCTHOTO Pa3BUTHSI.

dopmon IIPOMEKYTOUHON aTTecTaluuu o yueOHO JUCLHUIIIINHE SABJISICTCS
AuppepeHuPOBAHHBIN 3a4ET.




2. Pe3yabTaThl OCBOCHHS Y4eOHOM M CUMIIMHBI, IOAJIe/KALIHE IPOBEepKe
2.1. B pe3ynbTare aTTecTanuy 1o y4eOHOM IUCHUIUIMHE OCYHIECTBIISIETCS KOMIUIEKCHAs POBEpKa

CHEAYIOUIMX YMEHUN U 3HAHUM:

Tabmuma 2.1

Pe3yabTaThl 00yUeHUsi: yMeHUs,
3HAHHUS, 00IIME U
npogeccuoHaATIbHbIE KOMIIETEeHIMU

IMoka3aTenu olleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

V1. Ha3biBath H3ydeHHBIE BEIIECTBA
10 TPUBUAJIBHON WM MEXKIyHApOIHOMU
HOMEHKJIATypE;

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
11.1,2,3,4,5,7
JIP 2.4, 16, 23,30

1) Hanumcanme W YTeHHWE 3HAKOB
XUMHYECKHUX JIEMEHTOB;

2) pa3auyhe MPOCTBIX U CIOXKHBIX
BEIIECTB, CMeceil WM  CIIOXKHBIX
BEIIECTB;

3) cocraBnenue Gpopmyn OMHAPHBIX
COEIMHEHUN 1 UX Ha3BaHUE;

4) drenue W Ha3BaHHe (opmyn

XHUMHYECKHUX COCIMHEHHH,
HpI/IHaIlJIC)KaIHI/IX K B&)KHGfIHIPIM
KjaccaM HEOPraHUYECKUX
COCIMHEHU;

5) cocraBieHHE  CTPYKTYpPHBIX

(GhopMysT BCEBO3MOMKHBIX TOMOJIOTOB
U HW30MEpPOB  TPEACTbHBIX W
HETPeIeTbHBIX YIIIEBOIOPO/IOB;

6) cocTaBleHHE  CTPYKTYpPHBIX
dbopmyn BOKHEUIIINX
KHCIIOPOJICOACPKAIINX
OPraHUYECKUX COCTUHEHU;

7) HaIlMCaHHe CTPYKTYPHBIX
dbopmyn BCEX BO3MO>KHBIX
HU30MEPOB a30TCO/IepKAIINX

OpPraHNYECKHUX COECIMHECHMI;

8) cocraBieHMEe Ha3BaHMH Bcex
HCITOJIB3YEMBIX dbopmyn
XUMHUYECKUX  COCIMHEHUH IO
TPUBUAJIBHOM M MEXKIYHApOIHOMN
HOMEHKJIATYpE.

YcTHbIi onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUThI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.
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¥Y2. Onpenenarb: BaJIEHTHOCTh U
CTCIICHb OKHUCJICHUA XUMHNYCCKUX
9JIEMEHTOB, THII XUMHYECKOH CBI3U
BCOCJIMHEHUAX, 3aps]l HMOHA, XapakTep

Cpelbl B BOJTHBIX pacTBopax
HEOPraHUYeCKHUX H  OpPraHUYEeCKUX
COCAUHCHHA, OKHCIIUTEIIb u
BOCCTAHOBHUTCIID, MIPUHAJICKHOCTD
BECIIICCTB Kpa3HbIM KJ1accam
HEOPraHUYeCKHUX H  OpPraHUYEeCKUX
COCTUHEHHI,

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Onpenenenue cocraBa BeNIECTBA
1o ux opmynam;

2) onpeeIcHue
XUMHUYECKUX PEAKIIUIL;
3) mpUMeHeHHEe 3aKOHA COXPAHCHHUSI
MacChbl BEUIECTB IMPU HAMKUCAHUU
YpaBHEHU;

4) COCTaBJICHHUE XUMHYECKHUX
yYpaBHEHUM, ypaBHUBAHUE HX;

5) omnpeneneHue BaJICHTHOCTH
CTEMEHH OKHCIICHUSI DSJEMEHTOB B
HEOPraHUYECKUX COCAMHECHUSX;

6) ompenejgeHHe BaJCHTHOCTH U
CTENEHU OKHUCJICHHUS 3JEMEHTOB B
OpPTaHUYECKUX COCIUHEHUSX;

7) pacmo3HaBaHUE OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHOTO IIPOIIECCa;

8) ompenereHue  HaAMpaBICHUS
"MBUKEHUS" JIIEKTPOHOB;

9) cocraBieHHE  DIIEKTPOHHOIO
Oajanca;

10) onpenencHue 3apsiaa NOHA,

11) ompeneneHue HM30OMEPOB U
TOMOJIOTOB  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKUX COCTUHEHU;

12) ompeneneHne OKUCITUTEIS H
BOCCTAHOBUTEJSI B OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUSX;

13) ompeneneHue Mo XUMUYECKUM
dbopmynawm, MIPUHA/IIEKHOCTD
BEIIECTB K ONPEJCICHHOMY KJaccy
COCJIMHEHUH;

14) ompenenenne pH  cpensr
pacTBopa, B 3aBUCHMOCTH OT THIa
TUAPOJIN3A COJIN;

15) onpeneneHue pa3nuYHBIX BUIOB
XUMUYECKOW CBsI3U TO (QopMyie
HEOPTraHMYECKUX M OPraHUYECKUX
BEIIECTB;

16) Hanmcanue cxeM 00Opa3oBaHUs
XUMUYECKOW CBSI3M B YKa3aHHBIX
COCIMHEHUSIX.

IMPHU3HAKOB

=

VYcTHbIN onpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPAKTUYECKUX
3aHATHI U
Ja00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

¥3. XapakTepus3oBaTh:  DIIEMEHTHI
MaJbIX MEPHOJIOB MO UX TMOJIOKECHHIO B
[Iepnonnueckon cucreme
J1.1.MenneneeBa; o0lIre XUMUYECKUE
CBOWMCTBA  METAJNIOB, HEMETAJIOB,
HEOPTaHMYECKUX M  OPTaHUYECKUX
COCITMHEHUH; CTPOCHUE M XHUMHUYCCKUC
CBOMCTBA M3YYEHHBIX HEOPTaHUYECKHIX
Y OPTaHMYECKUX COCMHCHUI;

1) CocraBnenue (Hopmysl OKCHIOB,
BOJOPOAHBIX COCIMHEHMI
HEMETaJUIOB, THAPOKCHJIOB, COJICH;
2) COCTaBIIEHHE CXE€M CTpPOEHHUS
aToOMOB 2JIEMEHTOB TIEePBBIX
YETBIPEX IIEPUOIOB
[Tepuoanyueckoil CUCTEMBI;

3) onmcaHue BaKHEUIIIUX CBOMCTB U
XapaKTEePUCTHK XHUMHUYECKHX
AJIEMEHTOB MO IUJIaHy, Ha OCHOBE

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU
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JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

MOJIOXKEHUS B
CUCTEME;

4) aHANIU3UPOBAHUEOKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX CBOMCTB
aTOMOB, HOHOB U BEIIECTB, a TAKXKE
MX CWIbl Ha OCHOBE 3HAaHUU O
CTPOCHUHM MU TEPUOANYHOCTH U TIO
nojoxkeHuro B Ilepuoanueckoit
CUCTEME;

5) cpaBHEHHME  OTHOCHUTEIIbHOU
ANEKTPOOTPULIATEIBHOCTH
AJIEMEHTOB MO0 HX TMOJIOKEHUIO B
[Tepuoauueckoit cucreme;

6) cpaBHEHHE (PU3UYCCKUX CBOHCTB
METaJVIOB U HEMETAJIOB;

7) OTHUCaHue OCHOBHBIX
XUMHUYECKUX CBOMCTB METAJUIOB,
HEMETAJIJIOB U MX COCAUHCHHUIA;

8)  mocTpoeHue - CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHUYECKUX COCTUHEHU;

9) onMcaHWe XMMHYECKUX CBOMCTB
BOKHEUIIINX KJIACCOB OPTaHUYECKUX
COEeJIMHEHUI.

[Tepuoanueckoit

CaMOCTOSITEILHON
paboThI.

Y4. O0BACHATH: 3aBUCUMOCThH CBOWCTB
BEILIECTB OT MX COCTaBa U CTPOCHMUS,
MPUPOAY XUMHUYECKON CBA3H (HMOHHOM
M KOBAJICHTHOM, METAUIMYECCKON U
BOJOPOJIHOM), 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEAKIMA U TIOJIOKEHUE
XHUMHUYECKOrO paBHOBeECHUS oT
pa3nu4HbIX (haKTOPOB;

JI.1,3,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) OObscHeHHE (GU3MYECKUX H
XUMUYECKUX SIBJIGHUM C TOYKH
3peHus ATOMHO-MOJIEKYJISIPHOTO
YUEHHUS;

2) BBISIBICHHE 3aBUCUMOCTH MEXKIY
CTPOCHHEM XUMHUYECKHUX
COeTMHEHUH U MX CBOMCTBamMH ( Ha
puMepe KHUCJIOT, coJiei,
OCHOBaHUM, YIJIEBOIOPOAOB,
KHCJIOPOIOCOIEPIKAIIINX "
a30TCOACpKAUIUX  OPraHUYECKUX
COeTMHEHUH);

3) cocraBieHHE CXeM 00pa3OBaHUSA
BEILIECTB C PA3JIMYHBIMU BHJIAMHU
XUMHYSCKOU CBS3H,

4)  pa3bsCHEHUE  3aBUCUMOCTH
CKOPOCTH XHMHUYECKHX PEAKIUUA OT
pa3auYHbIX (AKTOPOB M CMEIICHHUS
XUMHYECKOTO paBHOBeECHS B
3aBUCUMOCTH OT YCJIOBHUM TEUEHUS
peaKkui.

YcTHBIH ompoc.
Pe3ynbTarsl
BBIIIOJIHEHUS U
3aIIUThI
MPAKTUYECKUX
3aHATHI U

1a00paTOpHBIX PadoOT.

Pe3ynbTaTel
BBITTOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITENTbHON
paloTHI.

YA, BrinoaHaTe XUMHUYECKUU
SKCIEPUMEHT 10  PACIO3HABaHUIO
BKHEHIITNX HEOPTaHUYECKHUX u

OpraHH‘{CCKI/IX BCIICCTB
J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7

1) [MpoBeneHue MPOCTEHIIIETO
XHUMHUYECKOTO KCIIEPUMEHTA C
COOJTIOICHHEM TPABIIT TEXHUKH
0€30I1aCHOCTH,

2) HabmoieHue, GUKcaIus u
OIKCaHKE PE3yIbTATOB
MIPOBEIEHHOT0 YKCIIEPUMEHTA,;

YcTHBIN omnpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPaKTUYECKUX
3aHATHA U

J1a00paTOPHBIX padoT.
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JIP 2,4, 16, 23,30

3) ompeneneHUE  BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKHUX
NpeBpaleHUH B Ppa3IMYHbBIX
YCIIOBHAX " OLICHKH ux
ITOCJICICTBHI;

4) OeszomacHoe oOpamieHue ¢
TOPIOYUMHU " TOKCHYHBIMHU
BELIECTBaMH, 1a00paTOPHBIM
00opyI0BaHUEM;

5)  [OpUTrOTOBJIEHHE  PACTBOPOB

3aJIaHHOW KOHIIEHTPAIMK B OBITY U
Ha IPOU3BOJICTBE.

Pe3ynbTaTe!
BBITTOJIHECHUS
BHEAyIUTOPHOU
CaMOCTOSITEJIbHOMN
paboTHI.

Y6. IlpoBoauTh: CamMOCTOSITEIbHbBIN
MOWCK XHMHYECKON WHPOpMAIUU C
HCIOJIb30BaHUEM pa3IMYHbIX
HMCTOYHUKOB - (HAyYHO-TIOMYJISIPHBIX
W3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); HCHOJIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHUU  JUIS
00paboTKM M Tepenayn XUMHUYECKOH
uHpopmanud U e€ MPeACTaBICHUS B
pa3nu4HbBIX (hopmax;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,6,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Hcrnomp3oBaHHE€  OCHOBHOM
y4eOHOM JUTEepaTyphl sl TOMCKa
XUMHUYECKON HHPOOpMaLInK;

2) HCIIOJIb30BAaHHE
JIOTIOJIHUTEIBHBIX  JIMTEPATYPHBIX
HCTOYHHUKOB,

3)ucnonb30BaHue UHTEpHET-
pecypcos;

4) cocraBlieHWE NPE3CHTALUHA IS
00paboOTKM W HIpEICTaBJICHUS
XUMHUYECKON nH(pOpMaIuu;

5) aHaIM3UPOBAHUE HCIIOJIB3YEMBIX
HCTOYHHUKOB.

YcTHbIi onpoc.
Pe3ynbrarsl
BBIIIOJIHEHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHI U

J1a00paTOPHBIX padoT.

Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

3HaTh:

31. Baxnerimne xumudeckue | 1) Bocnpoussenenue | YCTHbIN onpoc.
MOHATHSI:  BEHIECTBO, XUMHYECKHUU | POpPMYIHPOBKU BAOKHENIINX | Pe3ynbTaTsl
JJIEMEHT, aTom, MOJIEKYJIA, | XUMUYECKH ITOHATHI; BBITIOJIHEHUS U
OTHOCHTEIIbHBIE aTOMHBIE U | 2) HepedyuclieHue CYIIECTBEHHBIX | 3aIIUThI
MOJIEKYJISIPHBIE MAacchl, VIOH, | IPU3HAKOB MOHSTHSI, IIPAKTUYECKUX
IJIOTPOTHSL, M30TOIBl, XHMMHYECKas | 3) YCTAHOBJIEHHWE CBSI3U JIA@HHOTO | 3aHATHUH U
CBS3b, JJIEKTPOOTPHUIIATENBHOCTD, | IOHATHS € JAPYTMMH,  paHee | Ja0opaTOpHBIX padoT.
BAJICHTHOCTh, CTENEHb OKUCIECHUS, | CPOPMUPOBAHHBIMY; Pesynprarel
MOJIb, MOJISIpHAs Macca, MOJIIPHBIN | 4) IpHUBEJEHHE DPA3HBIX CHOCOOOB | BHIOJHEHHUS
00BEM razoo0pa3HbIX BEILIECTB, | BBIPAXXEHUS ITOHSATHH; BHEAYJUTOPHOMN
pacTBOPBI, 3JIEKTPOJIAT u | 5) wucnone3oBaHue BXHEHILINX | CAMOCTOSTEIbHON
HEIJIEKTPOJINT, ANEKTPOIUTHYECKAS | XUMHUYECKUX MTOHATHUSA Ui | pabOoTHI.
JUcconuanus, OKUCIIUTENb U | OObSCHEHUS] OTAENbHBIX (PAKTOB U

BOCCTaHOBUTENb, OKHCJICHUE U | SIBJICHUI.

BOCCTAQHOBJICHHE, TeIUIOBOH 3¢ dekT

peakuuy,  CKOpPOCTb  XUMHYECKOHN

peakuuu, KaTajus, XUMHYECKOE

paBHOBECHE,  YIJIEPOIAHBIM  CKEJIET,

(GyHKIMOHANBHAS TPYIIa, H30MEpHUs,
TOMOJIOTHS,;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
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32. OcHOBHBICE 3aKOHBI XHMHH:
COXpaHEHUs MaccChl BEIIECTB,
IIOCTOSHCTBA cocraBa BCIICCTB,
[Tepuoanueckuit 3aK0H

J.N.MeHneneena;

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocnpoussenenue
(bOopMyIUPOBKHU 3aKOHOB;

2) npUMEHEHNE 3aKOHa COXPaHEHMUSI
Macchl BEUIECTB IPU HAIKUCAHHUU
XUMUYECKUX YPaBHECHU;

3) MIPUMEHEHHE 3aKOHa
IIOCTOSTHCTBA COCTaBa BEILIECTBA JIs
YCTaHOBJICHUS npocTenen
MOJIEKYJISIPHOMN bopmyIbl
BEILIECTBA;

4) HCIIOJIb30BAHUE
00BEMHBIX OTHOLLUEHUN
pELIEHNH paCUETHBIX 3a/aY;
5) IMOHUMAaHHE CMBbICIIa
Ilepnonnueckoro  3akona .M.
MeHpeneeBa U UCIHOJIB30BAHUE €O
JUIsL KaueCTBEHHOIO0 aHaliu3a W
000CHOBaHHUS
OCHOBHBIX
CTPOEHUS
XUMUYECKHUX
COCJIMHEHU;
6) yCTaHOBJICHHE
MEXIYy  CTPOCHHUEM
XUMHUYECKUMHU
AJIEMEHTA.

3aKOHA
npu

3aKOHOMEPHOCTEMN
aTOMOB, CBOMCTB
JJIEMEHTOB W X

3aBUCUMOCTHU
atomMa H
CBOWCTBAMU

VYcTHBIM ompoc.
PesynbTatel
BEITIOJTHEHUS U
3aIUTHI
MPaKTUYECKUX
3aHATUN U
nabopaTopHBIX padoT.
PesynbTaTel
BBITIOJIHCHUS
BHEAyIUTOPHOU
CaMOCTOATEIILHON
paboTHI.

33.  OcHoBHBIC
XUMHYECKOU CBSI3H,
BJIEKTPOTUTUYECKON JICCOLMAIUH,
CTPOECHUSA OpraHUYeCKUX u
HEOPraHWYECKUX COEANHEHUI;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

TECOpUun XUMUU:

1) BocnpousBeneHne OCHOBHBIX
MOJIOKEHUN XUMHUYECKHUX TEOPHUH;

2) MIPUMEHEHNE OCHOBHBIX
MOJIOKEHUN XUMHUYECKUX TEOPUM
(ctpoeHust aTomMa, XHUMHUUYECKOU
CBSI3H, JJIEKTPOIUTAYECKON
JIUCCOLIMAINH, KHUCJIOT u
OCHOBAaHUH, CTpOEHUS
OpPraHUYECKUX COCIMHEHUI,
XUMHUYECKON KUHETUKH) JUTSt
aHaliu3a CTPOEHUS M  CBOMCTB
BEILIECTB;

3) oObsicHEeHHME  NPUMEHUMOCTHU
M3YYEHHBIX XUMUYECKUX TEOPUH.

YcTHBIN omnpoc.
Pesynbrarsl
BBITIOJIHEHHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHN U
abopaTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paloTHI.

34. Baxueimme BEIleCTBA u
MaTepuaibl: BaXXHEHIINE METaUlbl U
CIUIaBbl, CEpHAsl, COJsHAs, a30THas H
YKCYCHast ~ KHMCJIOTBI;  OJIaropojHsle
ra3bl, BOJIOPOJ, KHCIOpPOJ, TaJOTEHBI,
LIEJIOYHBIE ~ METaJUIbl;  OCHOBHBIE,
KHCIIOTHBIE U aM(OTEepHbIE OKCUIBI U
TUAPOKCUBI, IENOYH, YTIIEKUCIBIA U
YrapHbIM  rasbl, CEpPHUCTBIM  ra3s,
aMMUaK, BOJia, IPUPOJHBIN ra3, METaH,
9TaH, OJTWIEH, aleTWICH, XJIOpUJ

1) Hammcanne u BOCmpou3BeIeHUE
dbopMyn BaKHEUIINX XUMHUYECKUX
BEILIECTB;

2) KJaccu(puIpoBaHue
HEOPraHMYECKUX M OPraHUYECKUX
BEILIECTB;

o BCEM U3BECTHBIM

KJ'IaCCI/I(bI/IKaI_II/IOHHBIM IMMpU3HAKaM;

3) yCTaHOBJIIEHME 3aBUCHUMOCTHU
MEXITY MPaKTUIECKUM
MMPUMCHCHUEM BCIIICCTB u nux

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU
CaMOCTOSATEIIbHON
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HaTpus, KapOOHAT | THUAPOKApOOHAT
HaTpus, KapOoHaT U ¢dochaT Kaabluus,
OCH30JI, METaHOJI, STAaHOJI, CIOXKHBIC
3¢upsI, HKUPBI, MBLJIA,
MOHOCaXapHuIbI(TJIFOK03a),
JUcCaxapu/ibl (caxapo3za),
MOJIUCaxapuIbl (kpaxman u
LEIJITI0JI03a), AaHWINH, aMUHOKHCIIOTBI,
OenKwy, HCKYCCTBEHHbBIE u
CHHTETHYECKHE BOJIOKHA, Kay4yKH,
TTACTMACCHI.
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

COCTaBOM, CTpOCHUEM u
CBOMCTBaMH;

4) mepedyrciaCHHE POJIM M 3HAYCHHS
JTAHHOTO BEIIECTBA B MPAKTUKE;

5) oOBsicHeHHe 00IUX CIIOCOO0B U
IIPUHLIMIIOB NIOJyYyeHUs Hanbouiee
BQ)KHBIX BEIIECTB.

paboTHI.
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3. Onenka ocBoeHHUs! y4eOHOM TUCHHUIIINHBI:
3.1. ®opmbI M MeTOAbI OLIEHUBAHUS

[TpenMeToM OLIEHKH Cily>KaT yMeHUsl U 3HaHus, npenycMoTpenHbie ®I'OC COO u OI'OC CIIO.

KoHTposib ¥ oOIleHKa pe3yJabTaTOB OCBOCHHUS YYE€OHOH JAUCIUIUIMHBI  OCYIIECTBIISCTCS
MPEIOJABATENEM B MPOLIECCE MPOBEIACHUS ayIUTOPHBIX 3aHATHI. TEKyIH KOHTPOJIb OCYILIECTBISAETCS B
(dbopme: yCTHOTO Ompoca, MOJYy4YeHHBIX 00YYaroIIUMCs, B poliecce padoThl Ha 3aHATHSX, TIOJIOKHUTEIBHBIX
OLICHOK, BBIMIOJIHEHUS BCEX NPAKTHUYECKUX M JIA0OPATOPHBIX padOT Ha TMOJOXKUTEIHHYIO OICHKY.
[IpomexxyTounast arrectamus mpoBoauTces B popme auddepeHunpoBaHHOTO 3a4eTa.

Kputepun u HOpMbI OLleHKH 3HAHHUI, 00yYAIOIIUXCS 110 XUMHH

1. OneHnka ycTHOro oTBeTA.

OrneHka «5%» CTaBUTCS, CCIIH.

- OTBET MOJIHBIM ¥ MPaBUJIbHBIA HA OCHOBAaHUHU U3YyYE€HHBIX TEOPHUI;

- Marepuai H3J0KEH B ONPEJCICHHON JIOTUYECKONW MOCIIEe0BATEILHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIMN.

OneHka «4» CTaBUTCS, SCIIN:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM M3YYEHHBIX TCOPUN;

- Marepuai U3JI0KEH B ONPEEICHHON JOTMYECKON MOCIEI0BATENbHOCTH, IPU 3TOM - JTOMYIIEHbI
JIBE-TPH HECYIICCTBCHHBIE ONTUOKH, HCIIPABJIICHHBIC 110 TPSOOBAHHUIO YIUTEIIS.

OneHka «3» CTaBUTCS, SCIIN:

- OTBET TMOJIHBIA, HO TPH ATOM JOIYIICHA CYIIECTBEHHas OIIMOKAa WM OTBET HEMOJIHBIN,
HECBS3HBIN.

O1neHKa «2» CTaBUTCS, SCIIH:

- Npu OTBeTe OOHAPYKEHO HEMOHUMAHHE YYalUMCS OCHOBHOTO COJEp)KaHUS y4eOHOro
Marepuaia Wi JOMYIIEHbI CYHIECTBEHHBIE OMIMOKH, KOTOPBhIE 00YYaIONUNACS HE MOXET UCIPABUThH NIPU
HaBO/SLIUX BOMPOCAX YUUTEINS], OTCYTCTBUE OTBETA.

3. Onenka yMeHMii peliaTh pacueTHbIE 3aa4H.

OneHka «5» CTaBUTCS, €CIIN:

- B JIOTUYECKOM pACCY)XJICHHH W pEIIeHWH HEeT ONIMOOK, 337a4a pellleHa palioOHaIbHBIM
CII0CO00M;

OrneHka «4» CTaBUTCH, SCIIH:

- B JIOTUYECKOM pACCYKJIEHUU M PEIIeHHs] HEeT CYIIeCTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HepaIrMoHAIBHBIM CITIOCOOOM, WIIH IOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OMMUOOK.

OneHka «3» CTaBUTCS, €CIIN:

- B JIOTHYECKOM PACCYXJICHUHU HET CYIIECTBEHHBIX OMMUOOK, HO JOIMYIIEHA CYIIECTBEHHAs OITHOKa
B MAaT€MaTHYECKUX pacyeTax.

OrneHKa «2» CTaBUTCH, SCIIH:

- IMEETCS CYIIECTBEHHbBIE OLTUOKHU B JIOTHYECKOM PACCYKICHHUH U B PEIICHUU.

- OTCYTCTBHUE OTBETA HA 3aJ]aHUE.

Kpurepun ouneHKH BBINOJHEHUS] NMPAKTHYECKHX H JA0OpPaTOPHBLIX PpadoT, ONBITOB IO
XHUMHUH.

Onenka «5»:

- paboTa BBITIOTHEHA TIOTHOCTHIO U MTPABUIIBLHO, ClIETaHbl MPABUIIbHBIE HAOIOICHHS Y BHIBOJIBL;

- DKCIIEPUMEHT OCYIIECTBIIEH MO IUIAHY C YY4e€TOM TEXHUKH O€30MacHOCTH U MpaBui pabOThI C
BEIIECTBAMH M O00OpPYIOBaHUEM;

- HQyYHO TPaMOTHO, JIOTHYHO OMHUCAHBI HAOMIOZCHUS U C(POPMYIMPOBAHBI BBHIBOABI U3 OMbITA. B

MIPEJICTaBJICHHOM OTYeTe MPABHJIbHO U aKKYPAaTHO BBIMIOJIHWJ BCE 3aMUCH, TAOIUIIbI, PUCYHKH, YEPTEKU,
rpaduKy, BBIYUCICHUS U CeIall BBIBOBI;

- Ha 3amure J1abopaTopHON pabOThl OOydalOIIMICsA M3JIaraeT TEOPETUYECKHH B ONpE/IeTIeHHOU
JIOTUYECKOW IIOCJIE0BATEIbHOCTH, IPaBMJIIBHO W CaMOCTOSITENBHO PEIINJ THUIOBBIE 33aJaud MU
yIIpasKHEHHUS.

16



Ouenka «4»:

- paboTa BBHINOJHEHA TPABWIBHO, CICIAaHBl MPABUJIbHBIC HAONIONEHUS W BBIBOJBI, HAITMCAHBI
YpaBHEHHS pPEaKIUi, HO TMPU ITOM JOMYIICHBI HECYNICCTBECHHBIC OIMMOKUA B pabdoTe C BEUICCTBAMH H
000pyI0BaHUEM, JOMYIICHBI OJHA-IBE HECYIIICCTBEHHBIC OIIMOKN B HAITMCAHUU YPAaBHEHUH PEaKIHii;

- Ha 3amuTe 1abopaTopHOW pabOThl OOydYAIOIIMKCS W3JaraeT TEOPETUYECKH MaTepuanl B
OIIPEICIICHHON JIOTMYECKOW TIOCIIEIOBATEIIbHOCTH, TIPU 3TOM JIONMYIIEHBI JBE-TPU HECYIIECTBEHHbBIE
oMOKH, UCTIPaBIICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

- paboTa BBHIMIOJHEHA MPAaBUIBLHO HE MEHEE YeM HAIMOJIOBHHY WM JOIMYIICHA CYIIeCTBEHHAs
omuOKa B X0OJIe IKCIIEPUMEHTA B 00BICHEHHUH, B 0DOpPMIICHUHU paOOTHI;

- Ha 3ammTe J1abopaTopHOU paboThl 0OYJAIOIIMICS Jall OTBET MOJIHBIN, HO TIPU STOM JOITYIIICHA
CYIIECTBEHHAS OIIMOKA UM OTBET HETIOJHBIA, HECBSI3HBIN.

Ouenka «2»:

- JomyiieHsl ABe (M 0ojiee) CyIIECTBEHHbBIC OIIMOKH B XOJZ€: SKCIEPHUMEHTa, B OOBSICHCHHH, B
oopmiteHnn pabOThI, B COOJIOJICHUU TPABHII TEXHHKU O€3 OIMACHOCTH NpH padoTe C BEIIeCTBaMU U
000pyI0BaHUEM, KOTOPBIE O0YYAIOLIUIICS HE MOKET UCIIPABUTD JaXKe 10 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBHITIOJNHEHA, Y 00yYaIoIerocsi OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMCHHUS,

- Ha 3amuTe Ja00opaTOpHON paboThl OOHAPYNKEHO HEIMOHMMAaHUE OOYYAIOIUMCS OCHOBHOTO
CoJIepKaHusl Y4eOHOTO MaTepualia WK JOIYIIECHBI CYIIECTBEHHBIC OMMUOKH, KOTOPhIE O0yJarOIIUiics HE
MOJKET UCIPABUTh MPH HABOJISAIIMX BOIPOCAX MPENOIaBaTeisi, OTCYyTCTBUE OTBETA.

3amuTa J1a00paTOPHO PadoThI:

[Ton 3amuToM JTAOOPATOPHOI PAOOTHI MOAPA3yMEBACTCS:

1. IlpencraBienue mpenogaBaTeN0 CBOEro JaOOPAaTOPHOIO >KypHaja (TETpaau) C MOJHOCTHIO
oopmMiIeHHOI pabOTOM U TIPOBEPKA €€ MPEIo1aBaTEIICM.

2. CobeceoBaHue ¢ MPEINOIaBaTeIeM 110 TEOPHH M METOJUKE IKCIICPUMEHTA, a TAaK)KE OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI B KOHIIE KaXI0# J1abopaTopHOH paboThl. Ecim cpemy KOHTPOJBHBIX 3aJaHui
€CTh 3a/1a4¥, TO OHU JOJDKHBI OBITh BBITIOJHEHBI B TUCEMEHHOW (hOpME B TETpaIH.

Cnatp paboTy mpemnojaBareiio (T.€. 3alIUTUTh €€ Ha OIICHKY) MOKHO Ha TOM >K€ 3aHATHHU, HA
KOTOpPOM OHa BbINOJHsuIack. Eciiu opopmienne paboTel TpeOyeT TOMOTHUTEILHOIO BpEMEHHU (HampuMmep,
B HEil ecTh OoJbIas rpaduyeckas 4acTh), TO 3allUTa BBHIIOTHEHHON TaOOpaTOpHON pabOThl IPOBOAUTCS
Ha CIIeYIOIIEM 3aHITHH.

[Tpu moAroToBKe 1a6OPATOPHOI PaOOTHI K 3aIIUTE CIEAYET MOBTOPUTH COOTBETCTBYIOIIHE
pa3JeInbl M0 KOHCTICKTY JICKIIUH 1 YIeOHUKY.
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KoHTpob 1 o1leHKa OCBOCHHS Y4€OHOU TUCITUTUIMHEI 110 TeMaM (pa3jienam)

Tabmnuma 2.2

DJjieMeHT yueOHOM

(I)OprI H METOAbI KOHTPOJIA

HpOMe)KyTO‘lHaH aTrecranus

JUCHHUILIMHBI Texkyumuii KOHTPOJIb Py0e:kHbIi KOHTPOJIb
dopmMa KOHTPOJIA IIpoBepsiemble ®opma IIposepsiem ®opma IIpoBepsiemblie Y,
Y,3 KOHTPOJIA bie Y, 3 KOHTPOJIA 3
Pazgeax 1. Meroabl Vi, V2, Ve, Hughgpepenyu | V1, V2, V6,
NMO3HAHUSA B XUMHH 31, 32 33 34 POBAHHUIU 31,32 33 34
JI1.1,2,4,5,7,9,12,1 3ayém JI.1,2,4,5,7,9,12,13,
3,14 14
M.1,2,3,4,5,7,9 M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7 11.1,2,3,5,6,7
JIP 2.4, 16, 23,30 JIP 2.4, 16, 23,30
Tema 1.1. Meroasl | Yemuoui onpoc Vi, V2, V6,
MMO3HAHMUS B XUMHH. 31,32 33 34
A1,2,4,5,7,9,12,13,
14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Paznen 2. Vi1, V2 V3 V4, Hugpgpepenyu | V1, V2, V3, V4,
TEOPETUYECKHN V5, V6, POBAHHDLI V5, Ve,
E OCHOBBI 31,32, 33,34 3auém 31,32, 33, 34
XUMHUHN JI1.1,2,4,5,7,9,12,13,
J1.1,2,45,7,9,12,1 14
3,14 M.1,2,3,4,5,7,9
M.1,2,3,4,5,7.9 11.1,2,3,4,5,6,7
I1.1,2,3,4,5,6,7 JIP 2,4, 16, 23,30

JIP 2,4, 16, 23,30
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Tema 2.1.
CoBpeMeHHbIE
MIpeICTaBICHUS 0

CTPOEHHUU aTOMa

Yemmuwiit onpoc

Vi,V2, V3,V4,
V6,

31,33 34
J.1,2,4,5,7,9,12,1
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.2.
[lepuonuueckuit
3aKOH H
ITepnonuueckas
CHCTEMa XMMHUYECKHX
3JIEMEHTOB.

Yemmuwiu onpoc

Ilpaxmuueckoe 3ansmue Nel.

Y2V3, V4, V6,
31, 32 33 34
J.1,2,4,5,7,9,12,1
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.3.
XUMHYECKasd  CBSI3b.
BemectBo.

Yemmuwiii onpoc

Vi1, V2, V3, V4,
V5, V6,

31, 33, 34
J.1,2,4,5,7,9,12,1
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.4. PacTBOpSI.
ONEKTPOIUTHYECKAS
JUCCOLMAIUS.

Yemmuwiit onpoc
Jlabopamopnas paboma Nel
Ilpakmuueckas paboma Ne2
Koumponvnas paboma Nel

Vi,V2, V3, V4,
Y5,

31, 33, 34
J.1,2,4,5,7,9,12,1
3,14
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M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7
JIP 2,4, 16, 23,30

Tema 2.5. I'ugponus
COJICH.

Yemmuwiit onpoc

Vi1,V2, V4, V5,
31,32, 33, 34
JI1.1,2,3,4,5,6,7,9,
10,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 2.6.
XUMHUYECKHUE
peaKIuu.

Yemmuwiit onpoc
Jlabopamopnas paboma No2
Jlabopamopnas paboma Ne3
Konmponvnas paboma No2.

Vi,V2, V4, Ve,
31, 33, 34
JI.1,2,3,4,5,6,7,9,
10,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Pasznen 3.
HEOPI'AHUYECK
A XUMUA

VI1,V2, V3, V5,
V6

31, 33, 34
JI.1,2,3,4,5,6,7,9,
10,12,13,14,15
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Hughghepenyu
DPOBAHHDBLU
3auém

VI1,V2, V3, V5 V6
31, 33, 34
JI1.1,2,3,4,5,6,7,9,10
,12,13,14,15
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

Tema 3.1. O0Omue
CBOWCTBA METAJLJIOB.

Yemmuwiii onpoc
Jlabopamopnas paboma Ned
Jlabopamopnas paboma NoS
Konmponvnas paboma Ne 3

Vi1,V2, V3, V5,
V6

31, 33, 34
JI.1,2,3,4,5,6,7,9,
10,12,13,14
M.1,2,3,4,5,7,9
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I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 3.2. OOGmue Yemuwiii onpoc Vi,¥V2, V3, V5,

CBOIMCTBa A%}

HEMETAILIIOB. 31, 33, 34
J1.1,2,3,4,5,6,7,9,
10,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Paznen 4. Vi,¥V2, V3, V4, Hugpgpepenyu | V1,V2, V3, V4, V5

OPI'AHHUYECKAS V5, Ve, POBAHHDLU , V6,

XUMUSI 31, 32, 33, 34 3a4ém 31, 32, 33, 34
J1.1,2,3,4,5,6,7,9, J1.1,2,3,4,5,6,7,9,10
10,12,13,14,15 ,12,13,14,15
M.1,2,3,4,5,7.9 M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7 11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

JIP 2,4, 16, 23,30

Tema 4.1. OcHoBHbIC | YcmHublil onpoc V1,V2,V3, V4,
MOHATUS Ye,
OpPraHUYECKON XUMUHN 31,32 33 34
U T€OpPHUsI CTPOCHUS JI1.1,2,3,4,5,6,7,9,
OpraHUYECKUX 10,12,11,13,14
COEJTUHEHMH. M.1,2,3,4,5,7.9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.2. Yemmuwiit onpoc V1.,V2 V3 V4,
[IpenenvHble V5, V6,
YTJIEBOIOPOIBI 31, 32 33 34
JI1.1,2,3,4,5,6,7,9,

10,12,11,13,14
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M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.3.
Henpenenbubie
YTJIEBOJIOPO/BI.

Yemmuwiii onpoc

Ilpakmuueckoe 3anamue Ne3.

V1,V2, V3, V4,
V5, V6,

31, 32 33 34
JI1.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema
4.4, ApomaTudeckue
YIII€BOAOPOIBI.

Yemmuwiut onpoc
Jlabopamopnas paboma Nob

Ilpakmuueckoe 3anamue No4.

Vi1,V2, V3, V4,
V5, V6,

31, 32 33 34
JI.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.5.CriupTsl 1
(beHombI.

Yemmuwiit onpoc
Konmponvnas paboma Ne 4

Vi,V2, V3, V4,
V5, Ve,

31, 32 33 34
JI.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.6.
AJpaeruasl.

Yemmuwiut onpoc
Jlabopamopnas paboma Ne'l

V1, V2, V3, V4,
V5, V6,

31,32, 33 34
J1.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.7.

Yemmuwiit onpoc

Vi1,V2, V3, V4,
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OIHOOCHOBHEIE
KapOOHOBBIE
KHUCJIIOTHI.

Koumponvnas paboma Ned

V5, Ve,

31, 32 33 34
JI1.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.8. CnoxHbie
3(UPBI U KUPBI

Yemmuwiii onpoc

VI1,V2, V3, V4,
V5, V6,

31, 32 33 34
JI1.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.9. YrieBoasl

Yemmuwiut onpoc
Koumponvnasa paboma Ne6
Jlabopamopnas paboma No8
Jlabopamopnas paboma Ne9
Jlabopamopnas paboma Nel0

Vi1,V2, V3, V4,
V5, V6,

31, 32 33 34
JI.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.10.
A3zoTcoaepixaiiue
OpraHHYECKHe
COCTUHEHUSI.

Yemmuwiit onpoc
Jlabopamopuas paboma Nell

V1, V2, V3, V4,
V5, V6,

31, 32, 33, 34
J1.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
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Tema 4.11.
[Tonumepsr.

Yemmuwiii onpoc

Vi, V2, V3, V6,
31, 33, 34
JI1.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.12. Xumus u
JKU3HbD.

Yemmuwiit onpoc

Vi, V4, V6,

31 34
JI.1,2,3,4,5,6,7,8,
9,10,11,12,13,14,
15
M.1,2,3,4,5,6,7,8,
9

I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

O000menue n
CHCTEeMaTH3aALMs
3HAHHMH.
JAu¢ppepenuupoBan
HBIH 324€T.

Hughghepenyu
DPOBAHHDbLU
3auém

Y1,V2, V3, V4, V5
, V6,

31, 32, 33, 34
JI1.1,2,3,4,5,6,7,9,10
,12,13,14,15
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
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3.2. TunoBble 3a1aHUA VISl OLIEHKH OCBOEHUS Y4eOHOM JUCUMIIIIHHbI
3.2.1. TunoBsble 3a1aHNs I OLCHKH 3HAHU (TeKyIIHil KOHTPOJIb)

Pazpgea 1. METO/IbI IO3HAHUSA B XUMWHN

Pe3yabTaThl 00yueHUsi: yMeHus,
3HAHHUS, 00IIME U
npogeccuoHaATIbHbIE KOMIIETEHIMHU

IMoka3aTe/u olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4eHHst

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHbBIC BEIIECTBA

o TPUBUAIBHOU 1581051
MEXIYHApOAHOU HOMEHKIIATYDE;
J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
11.1,2,3,4,5,7

JIP 2,4, 16, 23,30

- Hamucanwe u dYTeHHE 3HAKOB
XUMHUYECKHUX 3JICMEHTOB;

- pa3iMyMe MPOCTBHIX U CIOXKHBIX
BEIIECTB, CMeceil M  CIIOKHBIX
BEIIIECTB;

- cocraBieHue (GopMyn OHMHAPHBIX
COCJIMHEHUI U UX Ha3BaHHC;

- YTeHHWe M Ha3BaHue (Qopmyn

XHUMHUYECKHX COCIMHEHUA,
NPUHAIICSKAINX K  BOKHEHIINM
KJaccam HEOPraHUYEeCKUX
COCIMHEHU;

- COCTaBIICHME Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCIMHCHHHA  TI0

TPUBUAIBHOM M MEXKIyHapOIAHOMN
HOMEHKJIaTypeE.

YcrHbI onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3a1IUTHI
MPAKTUYECKUX 3aHATUI U
1ab0paTOPHBIX padoT.
Pe3ynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM
paboTHI.

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHCIECHUS  XUMHUYECKHUX
AJIEMEHTOB, THUIl XUMHUYECKON CBS3H
B COCIMHECHUSX, 3aps HOHa,
XapaKkTep Cpensl B BOJIHBIX
pacTBopax HEOPTraHUYECKHUX u
OpraHUYEeCKUX COEIMHEHUH,
OKHCITUTENh u BOCCTAaHOBUTEIb,

MNPUHAJIC)KHOCTh BCHICCTB K pPA3HBIM
Kj1accaM HCOPTaHNYCCKUX u
OpraHN4YC€CKUux COCIUHECHHUM;

J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- OnpeneneHue coctaBa BeENIECTBA
1o ux popMyiam;

- OnpeAcIeHue
XAMHYECKUX PEAKIIU;
- NIPUMEHEHHUE 3aKOHA COXPaHEHUs

IIPHU3HAKOB

MacChl BEIIECTB MPHU HAMMCAHUHU
YpaBHEHUU;
- COCTaBJICHHE XUMHUYECKHUX

YpaBHEHUH, ypaBHUBAHUE UX;

- ONpeNeJICcHHE BaJCHTHOCTH H
CTEIIEHU OKHCJICHHUS DJIEMEHTOB B
HCOPTraHNYCCKUX COCANHCHUAX

- OmpeaAcICHUEC 110 XHUMHUUYCCKHUM
bopmynam, IIPUHAJIE)KHOCTh
BEIIECTB K OINPENIEICHHOMY KJaccy
COCIUHECHMI;

YcTHBIM onpoc.
Pe3ynbTaTh!
BBITTOJIHEHUS U 3aIUTHI
NPaKTUYECKUX 3aHATUHN U
71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHON
paboTHI.

¥Y6. IlpoBoauTh: CamMOCTOSATEIbHBIN
MOMCK XMMHYECKON HHpOpMAIU C
HCII0JIb30BAHNEM Pa3IMYHBIX
HUCTOYHUKOB - (HAyYHO-TIOMYJISIPHBIX
W3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTEepHETa); HMCHOIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHUU  JUIS
00pabOTKM W nepenayd XUMHYECKOU

- Hcnonb3oBanue OCHOBHOU
y4eOHOM nuTepaTypbl ISl MOMCKa
XUMHYECKOH MHPOpMAIU;

- UCIOJIb30BaHUE JOMOJHUTEIbHBIX
JUTEpaTypPHBbIX UCTOYHUKOB;

- HCTIOJIb30BAHUE WHTEpPHET-
pecypcos;

- COCTaBJICHHUE TMPE3CHTALMN ISt

YcTHBIM onpoc.
PesynbTaTh!
BBITTOJIHEHUS U 3aIUTHI
MPAKTHYECKUX 3aHATHI U
1a00paTOpHBIX padoT.
Pe3ynbTatel
BBITTOJTHEHHS
BHEAYAUTOPHOMN
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uHbopManuu U €€ TMpeiCTaBICHUS B
pasnuuHbIX (hopmax;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,6,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

00pabOTKM M TpPECTaBICHUA
XUMUYECKON HH(DOpMAITUH;

- AHaJIM3UPOBAHUC HUCIOJIb3YCMBbIX
HCTOYHHKOB.

CaMOCTOSITEILHON
paboTHI.

3HaTth:

31. Baxwuerimmue xumuueckue | 1) Bocnpousseaenue | Y CTHbIN onpoc.
MOHATHS:  BEHIECTBO, XUMHYECKHUH | GOPMYIUPOBKU BakHelmux | Pe3ynpraTsl

JJIEMEHT, aToM, MOJIEKYJIa, | XUMHUYECKHU TTOHSITHI; BBITIOJIHEHUSI U 3AIUTHI
OTHOCHUTEIIbHBIE aTOMHBIE U | 2) NEepeyHuClIeHHe CYIIECTBEHHbIX | MPAKTUYECKUX 3aHATHH U
MOJICKYJISIPHBIE Macchl, UOH, | IPU3HAKOB ITOHATHS; 71a00paTOpHBIX PadoT.
QIJIOTPOMHUS, M30TOMBI, XHUMHYECKas | 3) yCTAaHOBJIGHHWE CBS3U JaHHOTO | Pe3ynbraThl

CBSI3b, 3JEKTPOOTPUIATEIILHOCTD, | IOHSATUSL  C  JPYTUMH,  paHee | BHINOJIHEHUS
BaJICHTHOCTh, CTENEHb OKUCJICHHS, | CQOPMUPOBAHHBIMH; BHEAYIUTOPHOM
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) TpUBEACHUE Pa3HBIX CIIOCOOOB | CAMOCTOSTEIBHON
00BEM ra3zo00pa3HbIX BEIIECTB, | BRIPAXKECHUS MTOHATHIA; paboThL.

pacTBOpBHIL, IEKTPOJIUT u | 5) wucnonp3oBaHue BOKHEUIITNX

HERJIEKTPOJIIUT, AIIEKTPOJIUTUYECKAS | XUMHUYECKUX MOHSTUS TUIS

Jaucconuanus, OKHUCIIUTEIh U | OOBSCHEHUSI OTICIBHBIX (DAKTOB W

BOCCTaHOBUTEb, OKUCJICHUE U | SBICHUIL.

BOCCTAaHOBJICHHE, TEIUIOBOH 3 dekT

peaKuuu,  CKOpPOCTb  XMMHUYECKOU

peakiuuu, KaTajus, XUMHUYECKOE

paBHOBECHE,  YIJIEPOIAHBIA  CKEleT,

(byHKIMOHATBHAS TPYIIa, H30MEpPHs,
TOMOJIOT U,

JI.1,2,45,6,7,8,9,10,11,12,13,14

M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
32. OcHOBHblE  3aKOHBI ~ XUMHHU: | 1) Bocnpoussenenue | YCTHBIN OIpoc.
COXpaHEHHUS Macchbl BEUIECTB, | GOPMYJIUPOBKHU 3aKOHOB; PesynbTarsl
IIOCTOSTHCTBA cocTaBa BEIIECTB, | 2) MPUMEHEHUE 3aKOHA COXPAHEHUs | BBHIIOJIHEHUS U 3aLUThHI
[leproanueckuii 3aKOH | MacCchl BEIIECTB IPH HAMHWCAHUU | MPAKTHYECKUX 3aHATUN U
JN.1.Menneneesa; XUMUYECKUX YPABHECHMIA; 1a00paTOpHBIX padoT.
3) MIPUMEHEHUE 3akoHa | Pe3ynbrarsl
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 MOCTOSHCTBA COCTaBa BEIIECTBA IS | BHIMOJIHEHUS
M.1,2,3.4,5,7.9 YCTaHOBJICHUS MpocTeiel | BHEAyIUTOPHOM
I1.1,2,3,4,5,6,7 MOJIEKYJISIPHON (bopMyIbI | cCaMOCTOSITETHLHOM
JIP 2.4, 16, 23,30 BEIIECTBA; paboTHL.
4) HCIOJIb30BAaHUE 3aKOHA
00BEMHBIX OTHOIICHUH npu
pELIeHNN PacuETHBIX 3a/a4;
5) ycraHOBIIEHHE 3aBUCHMOCTH
MEXAYy CTPOEHHEM  aToMa W
XUMHYECKUMHU cBOcTBaMH
JJIEMEHTA.
33. OcHoBHble Teopuu xumuu: | 1) BocnpousBeneHne OCHOBHBIX | Y CTHBIN OMpoC.
XUMHYECKOU CBSI3H, | MOJIOKEHUN XUMHUECKUX TEOPUI; PesynbTaTel
AIEKTPOJIUTUIECKON JIMCCOLMAINH, BBITNIOJTHEHMSI U 3aIIIUTHI
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CTPOCHUMA OpTraHU4YCCKUX u
HCOPTraHNUYCCKUX COCI[PIHGHPIﬁ;

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

IIPAKTUYECKUX 3aHATUI U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITEJILHOU
paboTHL.

34. Baxueilmme  BemiectBa U
MaTepHalbl: BaXKHEWIIME METalIbl U
CIUIaBBI; CEepHasi, COJsSHAs, a30THAsA U
YKCYCHasi ~ KHUCJIOTbI,  0JIarOpOojHbIE
ra3sl, BOAOPOMA, KHUCIOPOJ, TaJIOTeHBI,
IIEJIOYHbIE ~ METaJUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(oTepHbIE OKCHIBI U
TMJPOKCUABI, IIENO0YH, YIIIEKHCIBIH U
YrapHbIM  rasbl, CEpPHUCTBIM  ras,
aMMMaK, BOJA, IPUPOJIHBIN ra3, METaH,
9TaH, OTWIEH, aleTHIeH, XJIOPHI
HaTpus, KapOoOHAT U TUApPOKapOoHAT
HaTpus, KapOoHaT U ¢dochaT Kaablus,
O€H30JI, METaHOJ, 3TAaHOJI, CIOXKHbIE
3UpHI, HKUPBI, MBLJIA,
MOHOCaXapHuabI(TJIFOK032),
JCaXapu/Ibl (caxapo3a),
HoJIcaxapuabl (kpaxmain u
LEJIJTE0JI03a), AHWINH, aMUHOKHCIIOTHI,
OenKwu, HCKYCCTBEHHBIE u
CUHTETHYECKHE BOJIOKHA, KaydyKH,
TUTACTMACCHI.
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Hanucanue u BOCIPOU3BEICHUE
(dbopMysl BaKHEUIINX XHUMHUYECKUX
BEIIIECTB;

2) KJIacCU(PUITUPOBAHUE
HEOPTaHWYECKUX M OPTaHUYCCKUX
BEIIECTB;

1o BCEM U3BECTHBIM
KJ1acCU(UKALMOHHBIM IIPU3HAKAM;
3) yCTaHOBJIEHHE 3aBHCHMOCTHU
MEXIY MPAKTUYECKUM
MPUMCHCHHEM  BEIIECTB W HX
COCTaBOM, CTpOCHUEM u
CBOMCTBaMH;

4) nepevrcieHUEe POJU U 3HAYCHHUS
JTAHHOTO BEIIECTBA B MPAKTUKCE;

5) oOBsicHeHHEe OOLIUX CIIOCOO0B U
MIPUHLIMIIOB NOJy4yeHUs Hanboiee
Ba)KHBIX BEIIIECTB.

YcTHBIM onpoc.
Pe3ynbTaThl
BBITIOJTHCHHSI U 3aIIIUTHI
MPAKTUYECKUX 3aHATUH U
1ab0paToOpHBIX PaboT.
PesynbTatel
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEJIBHON
paboTHI.

Tema 1.1. MemooOst no3nanus 6 xumuu.
Tunosbie 3a1aHUs 1JI YCTHOTO ONIpoca
1. Yto Takoe IpoCThI€ U CIOKHbIE BELIECTBA?
2. Yto Takoe MOJIsIpHAsi Macca M KOJIMYeCTBO BelecTna?
3. HazoBuTE OCHOBHBIE THUITBI XUMUUYECKHUX PEAKIIUM.
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Paznen 2. TEOPETUYECKHME OCHOBbI XUMHH

Pe3yabTaThl 00yueHUsi: ymMeHus,
3HAHHUS, 00IIHE U
npogeccuoHaATbHbIE KOMIIETEHIMU

IMoka3aTesu olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4YeHHsl

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIYHAPOJAHOW HOMEHKJIAType

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
I1.1,2,3,4,5,7
JIP 2,4, 16, 23,30

- Hanmcannme wu 4yreHue 3HAKOB
XMMHUYECKHX JIEMEHTOB;

- pa3IMyYMe OPOCTHIX U CIOKHBIX
BEIIECTB, CMeceil M  CIIOXKHBIX
BEILIECTB;

- cocraBieHue (GopMyn OMHAPHBIX
COeIMHEHUI 1 X HAa3BaHHUE;

- 4YTeHHWe | Ha3BaHHe (QopMyI

XHUMHUYECKHX COCIMHEHUA,
MPUHAIICSKAIMX K  BOKHEHUIINM
KJaccam HEOPraHUIEeCKUX
COCIMHEHU;

- COCTaBlICHHE Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCIMHCHHHA  TI0

TPUBUAIBHOM M MEXKIyHApOIAHOMN
HOMEHKJIaTypeE.

YcTHbIM onpoc.
Pe3ynbTaTe!
BBITMIOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

¥2. Onpenensitb: BaJE€HTHOCTH U

CTENEHb  OKHUCIEHUS  XHMHYECKHX
3JIEMEHTOB, THUI XHMHUYECKOW CBS3HU
B COCIMHEHUSX, 3apsiz HOHA,
XapakTep cpenbl B BOJTHBIX
pacTBopax HEOPraHUYECKUX u
OPTaHUYECKUX COCIMHECHUH,
OKHCIIUTENb u BOCCTAaHOBUTEIb,

MPUHAJIC)KHOCTh BEMIECTB K Pa3HbIM
KJ1accam HEOPraHWYECKUX U
OPraHNYeCKUX COCTMHEHUHN
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

- OnpeneneHne cocraBa BEIIECTBA
1o ux GpopMynam;

- oTpeJiesieHue
XUMHYECKHUX PEaKIIHii;
- IPUMEHCHUE 3aKOHA COXPAHCHHUS

IIPU3HAKOB

MaccChl BEIIECTB IPU HANKMCAHUU
YpaBHEHHUW;
- COCTAaBJICHHE XUMHUYECKHUX

YpPaBHEHUN, YPABHUBAHUE UX;

- ONpENENICHUE BaJECHTHOCTH U
CTEIIEHU OKHUCJIEHUSI BJEMEHTOB B
HEOPraHUYECKUX COCIUHEHUSX;

- pacno3HaBaHHWE OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHOT'O IIPOLIECCA;

- ompeeeHue HarpaBJICHUs
"MBUKEHUS" AIIEKTPOHOB;

- COCTaBJICHHE  DJIEKTPOHHOTO
Oananca;

- OTIpE/ICIICHNE 3apsiia NOHA;

- ONpeleJICeHUE OKHUCIUTENs U

BOCCTAHOBUTECIII B OKHCIIUTCIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUAX;

- OImpeAcICHUE 110 XHUMHUUYCCKHM
dbopmynam, MIPUHAJIE)KHOCTh
BEIIECTB K OINPENIETCHHOMY KJaccy
COCIUHECHUI;

- onpexaenenue pH cpensl pactBopa,
B 3aBUCHUMOCTHM OT THUIIa THMAPOJIU3A

YcTHbIM onpoc.
PesynbTaTel
BBITNIOJIHEHMSI U 3ALLUTHI
IIPAKTUYECKUX 3aHATUHI U
1abopaTOpPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIBHON
paboTHI.
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couy;

- OHNpCACJICHUC Ppa3JIMYHbBIX BHIOB
XUMHYECKOH CBsI3U 10  (opmyIie
HCOPraHNMYCCKUX W OPraHuYCCKUX
BEICCTB;

- HalMCaHWE CXeM O0pa3oBaHHSA
XUMHYECKONH CBS3M B YyKa3aHHBIX
COCAUHCHUAX.

¥3. XapaxktepuszoBaTb:  AJIEMEHTHI
MaJIbIX MEPUOJOB IO MX IMOJOKEHUIO

B [Tepuoauueckoit CHCTEME
JI.11.MenpeneeBa; oOmue
XAMHYECKHE  CBOWCTBA  METAJIJIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

OPraHUYeCKUX COCIUHEHUH; CTPOCHHE
U XUMHUYCCKHUC CBOﬁCTBa I/I3y‘I€HHI>IX
HEOPraHWYeCKUX U  OPraHHYECKUX
COCIMHEHHNH

JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- CocraBnenue ¢GopMysl OKCHUIOB,
BOJOPOIHBIX COEIMHEHHI
HEMETAJUIOB, TUAPOKCHUJIOB, COJIEH;

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB DJIEMEHTOB MEPBBIX
YETBIPEX IEPUOA0B

Ilepuoauyueckor CUCTEMBI;

- OIHMCAaHHE BAXHEUIIIMX CBOMCTB U
XapaKTEPUCTUK XUMUYCCKHUX
3JIEMEHTOB M0 IUIAHY, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEME;

- AHAIM3UPOBAHUEOKUCIUTEIBHO-
BOCCTAaHOBHUTEIIBHEIX CBOICTB
aTOMOB, MOHOB U BEIIICCTB, a TaKXKe
uX CHIBI Ha OCHOBE 3HAHHM O
CTPOCHUU U MEPUOJUYHOCTH MU TIO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

- CpaBHEHHE OTHOCUTEIBHOU
3JIEKTPOOTPULIATEIIBHOCTH
9JIEMEHTOB II0 HMX IIOJIOKCHHIO B
[Iepnonnueckoii cucreme;

- CpaBHeHHE (DU3NYECKUX CBOWCTB
METAJVIOB U HEMETAJLJIOB;

- OIMMCAHHWE OCHOBHBIX XUMHUYCCKUX
CBOMCTB METAJIOB, HEMETAINIOB U
HUX COCIUHEHHII;

YcrHbIi onpoc.
Pe3ynbTaTel
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1a0bopaTOPHBIX padoT.
Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

- MMOCTPOCHHE CTPYKTYPHBIX
dbopmyn HEOPraHUYECKUX u
OPraHNYeCKUX COCTMHEHUN;
Y4. O0bsICHATH: 3aBUCUMOCTh CBOWCTB | - OOBsicHeHHe (U3MYECKUX U | YCTHBIN ompoc.
BEIIECTB OT MX COCTaBa M CTPOCHHUS, | XUMUYECKUX SIBICHUH C TOYKHU | Pe3ynbraTe
MIPUPOTY XHUMHUYSCKON CBS3HM (MOHHOW | 3pCHHUS ATOMHO-MOJICKYJIIPHOTO | BBITIOJTHEHUS ¥ 3aIIATHI
U KOBAJICHTHOM, METAINTMYECKOW WU | YUCHHS, MPAKTUYECKHUX 3aHATUN U
BOJIOPOJTHOM), 3aBHCHMOCTH CKOPOCTH | - BBISBJICHHE 3aBUCHUMOCTH MEXIY | JTaOOpaTOPHBIX PadoT.
XUMHYECKON peaklud M TOJO0XKEHHE | CTPOCHUEM XUMHUYECKHX | Pe3ymnbrarhl
XAMHYECKOTO paBHOBECHS OT | COeIMHCHUA W WX CBOWCTBaMH ( Ha | BBITIOJHCHUS
pa3IUYHBIX (PaKTOPOB npuMepe KHCIIOT, conel, | BHeayTUTOPHOU
JI.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBaHMIA, VIJICBOJIOPOJIOB, | CAMOCTOSITSIIBHON
M.1,2,3,4,5,7.9 KHUCJIOPOI0COIePAKAIINX U | paboTEHI.
11.1,2,3,4,5,6,7 A30TCOJIePKAIIIX OpTaHUYECKHUX
JIP 2.4, 16, 23,30 COCMHEHHM);

- COCTaBJICHHE CXEM 06p330BaHI/I${
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BEIIECTB C PAa3JIMYHBIMU BHUJIAMHU
XHUMHUYECKON CBSI3H;

- pa3bsiCHEHUE 3aBUCHMOCTHU
CKOPOCTH XMMHYECKHUX PEAKIUU OT
pa3IUyHBIX (HAKTOPOB M CMEIICHHS
XUMHUYECKOro paBHOBECHS B
3aBUCUMOCTH OT YCJIOBUW TEUYEHUS
peaKkuuid.

YSs. BrimmonaaTte XUMHWYECKUH
SKCIEPUMEHT 10  PACIO3HABAHUIO
BaKHEHUIIINX HEOPTaHUYECKUX u

OpPraHUYECKUX BELIECTB
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

- [TpoBenenue npocreuiiero
XUMHYECKOTO IKCIIEPUMEHTA C
cOOJTI0ICHUEM MPABHIT TEXHUKH
0€e30IacHOCTH,

- HaOmoienue, pukcanus u
OIHMCaHUE PE3yIbTATOB
MIPOBEACHHOTO SKCIIEPUMEHTA,

- OmpeneneHHEe  BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX
TIpeBpALICHUI B Pa3IMYHBIX
YCIIOBUSX u OIICHKU X
MOCJICJICTBUH;

- OesomacHoe  oOpalieHHe ¢
TOPIOYNMH 51 TOKCHYHBLIMUA
BEIIIECTBAMH, 71a00paTOPHBIM
o0opyI0oBaHUEM;

- [IPUTOTOBJICHHE pPacTBOpOB

3aJJaHHON KOHIIEHTPAIMH B OBITY W
Ha [IPOU3BOJCTBE.

¥Y6. IlpoBoguTh: CamMOCTOATEIbHBIN
MOWCK XHMMHYECKON HHPOpMAIUHN C
HCIIOJIE30BAHUEM Pa3TMYHBIX
HUCTOYHUKOB - (HAyYHO-TIOMYJISPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB VHTepHETa); HCMONB30BATH
KOMITBIOTEPHBIC ~ TEXHOJOTHUU  JUIS
00paboTKM W Tepenayd XUMHUYECKOU
uHpopManuu W e€ TMPEICTaBICHUS B
pa3auyYHbIX (hopMax
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,6,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- Hcnons3zoBanue OCHOBHOM
y4eOHOM JuTepaTypbl Ui IMOHMCKa
XUMHUYECKON MHPOOPMALINH;

- UCHOJb30BAHUE JIOTIOJHUTEIbHBIX
JUTEPATYPHBIX HCTOYHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE Tpe3eHTalMui JUIs
0o0paboOTKM W TIpEICTaBJICHUSA
XUMHUYeCKON HH(popMarum;

- aHaJIM3UPOBAHUE HCIIOJIb3yEMBIX
HCTOYHUKOB.

YcTHBI onpoc.
Pesynbrarsl

BBITIOJTHCHHUA U 3alllUThI
MMPAKTUYCCKUX 3aHIATUN U

1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEILHON
paboTHI.

3HaTh:

31.Baxueilime xuMuyeckue NoHITUS: | 1) Bocnpounssenenue | YCTHBIN Opoc.
BEIIECTBO, XUMHUECKHI  3JIEMEHT, | (HOpPMYIHUPOBKU BaKHEWUIINX | Pe3ynbTaThl

aToOM, MOJIEKyJa, OTHOCHUTEIbHBIE | XUMUYECKH MOHSATHUH; BBITMOJTHEHUSI U 3aILUTHI
aTOMHBIE U MOJIEKYJIIDHBIE MAacChl, | 2) MEPEUUCICHUE CYLIECTBEHHBIX | IPAKTHUUECKUX 3aHATHI U
WOH, aJIJIOTPOIIHNS, W30TOIbI, | IPU3HAKOB MOHATHUS; 1abopaTopHBIX padoT.
XUMHUYECKas CBsI3b, | 3) YCTAHOBJEHHME CBS3M JAAHHOTO | Pe3ynbrarhl
ANEKTPOOTPHUIATETLHOCTb, MOHATHSL C  JPYTUMH,  paHee | BHINOJIHEHUS
BAJIEHTHOCTb, CTENEHb OKHUCICHHS, | CHOPMHUPOBAHHBIMU; BHEAYIUTOPHOU

MOJIb, MOJISIDHAs Macca, MOJIAPHBIN | 4) TpHUBEACHUE PAa3HBIX CIIOCOOOB | CAMOCTOSTEIBHON
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00BEM
pacTBOPBHI,
HEDJICKTPOJIUT,
JIACCOLMALIHS,
BOCCTaHOBUTEIIb,
BOCCTaHOBJICHUE,

ra3000pa3HbIX BEILIECTB,
ANEKTPOJIUT u
AJIEKTPOJIUTHYECKAS
OKHCIIMTEb 51
OKHCJICHHE u
TeroBor 3¢ dekt
peakiuu,  CKOPOCTh  XHMHYECKOM
peaxiuu, KaTajus, XUMHYECKOE
paBHOBECHE,  YIJICPOIHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYIIa, H30MEpus,
TOMOJIOTHSI
J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30

BBIPAYKECHUS TTOHSATHIA;

5) wucmonp3oBaHKe BaKHCHIINX
XUMHUYECKHUX MOHATHUS JUTS
OOBSICHEHUSI OTICNIBbHBIX (DAKTOB H
SIBJICHUM.

paboTHI.

32. OcHoOBHEIE
COXpaHEHUS
IIOCTOSIHCTBA
[Tepuoanueckuit
J.M.MenneneeBa

3aKOHBbI
MacCChbl
coCTaBa

XAMUH:
BCIICCTB,
BEIIECTB,

3aKOH

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocnpoussenenue
(hOpMYIIMPOBKY 3aKOHOB;

2) mpUMEHEHHE 3aKOHA COXPaHEeHHUS
MacChbl BEIECTB MPU HAMHCAHUHU
XUMHUYECKUX YPABHEHMUIA;

3) IIPUMEHEHHE 3aKOHa
IIOCTOSIHCTBA COCTaBa BEIIECTBA IS
YCTaHOBJICHUSA IIpOCTEHIIEH
MOJIEKYJISIPHOM dbopMyIbl
BEILIECTBA;

4) WCIIO0JIb30BaHUE
00BEMHBIX OTHOIIICHU M
pelIeHnH pacu€THBIX 3a4a4;
5) MMOHWNMAaHHE CMBICTIA
[lepuognueckoro  3axkona  JI.W.
MenzeneeBa U UCHOIb30BAaHUE €TO
JUIsT KauyeCTBEHHOI'O0 aHalu3a |
000CHOBaHHUS
OCHOBHBIX
CTPOEHUS
XUMHUYECKUX
COE€IUHECHUI;
6) yCTaHOBJICHHE
MEXIy  CTPOCHHEM
XUMUYECKUMH
JJI€MEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEN
aTOMOB, CBOICTB
9JIEMEHTOB M HUX

3aBUCUMOCTH
atomMa "
CBOWCTBAMU

YcTHbIM onpoc.
Pe3ynbTaTel

BBITNIOJIHCHHA M 3alllUThHI
IMPAKTUYCCKUX 3aHATHI U

1a00paTOPHBIX padoT.
Pe3ynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHON
CaMOCTOSITENTbHOM
paboTHI.

33.  OcHoBHBIC
XHUMHYECKOU CBSI3H,
AJIEKTPOIUTAYECKOMN JCCOIHAINH,
CTPOCHUSA OpTraHUYECKUX n
HEOPraHUYECKUX COCIMHEHUN
J1.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30

TCOpUun XUMHUU:

1) BocnopousBeaeHue OCHOBHBIX
ITOJIOKEHNN XUMUYECKUX TEOPUH;

2) IIPUMEHEHHE OCHOBHBIX
MOJIOKEHNH XUMHYECKHX TEOPHUM
(cTpoeHust aTomMa, XHUMHYECKOM
CBSI3H, 3JIEKTPOJINTUYECKON
JUCCOLIMALUH, KHCJIOT u
OCHOBaHUH, CTpOCHUSA
OpPraHUYECKUX COEIMHEHU,
XUMHYECKON KUHETUKH) JUISt

YcTHBIM onpoc.
Pe3ynbTaTh!

BBITIOJTHCHHUA M 3alllUThI
MMPAKTUYCCKUX 3aHATHN 1

71a00paTOpHBIX padoT.
Pe3ynbTatet
BBITTOJTHEHHS
BHEAYAUTOPHOMN
CaMOCTOATEIBHOU
paboTHI.
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aHalli3a CTpPOEHHUS M  CBOMCTB
BEIIIECTB;
3) oObsiCHEHWE  NPUMEHHMOCTH

HN3YUYCHHBIX XUMHUYCCKHUX TGOprI.

34. Baxueiiniue BEIIECTBA u
MaTepuaibl: BXKHEUIINE METAJUIbl U
CIUIaBbI; CepHas, COJsHAs, a30THas U
VKCYCHasi ~ KHUCJIOTBI;  OJIaropoJiHbIC
ra3pl, BOJAOPO, KHCIOpPOJ, TaJlOTEHBI,
IIEJIOYHBIE  METaUIbl;  OCHOBHEIE,
KHUCIIOTHBIE M aM(OTepHbIe OKCUIbI U
TUAPOKCUJIBI, IIENIOYM, YIVIEKUCIIBIA U
yrapHbelii  rasbl, CEpPHUCTBIM  Tas3,
aMMHaK, BOJIa, TIPUPOJIHBINA Ta3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOPH]
HaTpus, KapOoHAaT U ruApokapOOHAT
HaTpusi, kapOoHAT U ¢ocdaT KaIbIHs,
OeH30/1, METaHOJ, 3TAaHOJ, CJIOXKHBIE
3¢upsl, KUPBI, MBLIIA,
MOHOCaxapubl(TJI0K03a),
JICaXapu/Ibl (caxapo3sa),
ITOJIMCaXapU bl (xpaxman 51
LEJUTI0NI03a), aHWUJIMH, aMUHOKUCIIOTHI,
OenKwu, HCKYCCTBEHHBIE "
CUHTETUYECKHUE BOJIOKHA, KAay4YyKH,
IJ1aCTMACChI
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Hamucanue u BOCIPOU3BEICHUE
dbopMysT BaXKHEUITUX XUMHUYCCKUX
BEIIIECTB;

2) KJaccu(uIupoBaHue
HEOPraHW4YeCKUX M OpPraHUYECKHX
BEIIIECTB;

o BCEM U3BECTHBIM

KJIaCCI/I(l)I/IKaL[I/IOHHbIM IIpU3HaKaM,

3) yCTaHOBJIEHHE 3aBHCHMOCTH
MEXKITY MPAKTUYECKUM
NMPUMEHEHUEM  BEIIECTB U  HMX
COCTaBOM, CTPOEHUEM U
CBOMCTBAMH;

4) nepeurcieHUE POJU U 3HAUCHUS
JTAHHOTO BEIIECTBA B MPAKTHUKE;

5) oObsICHEHHE OOIIUX CITOCOOOB U
MIPHUHITUIIOB TIOJYYEHUsT HanboJee
Ba)KHBIX BEIICCTB.

YcTHbIM onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM
paboTHL.

Tema 2.1. Cosépemennsle npedcmasienus 0 CmMpoeHUU amoma
Tunosble 3a1aHus JJI51 YCTHOTO ONPoca

1. PacckaxuTte 0 CTPOCHUU aTOMOB XMMUYECKHX JICMEHTOB.
2. Kak u3MeHSIOTCsI CBOMCTBA 3JIEMEHTOB C YBEITUUYECHUEM MTOPSIKOBOTO HOMepa?

3. Kakoe cocTosiHHE aToMa Ha3bIBAIOT HOPpMaJIbHBIM, KaKO€ BO36y>K,[[éHHLIM?

Tema 2.2. Ilepuoouueckuii 3axon u Ilepuoduueckas cucmema Xumuueckux 371eMeHmog.
TunosBble 3a1aHNs 1JI YCTHOTO ONIPoOca

1. Haiite popmynuposky Ileprnoanueckoro 3akona JI.M1.Menaeneena

2. Pacckaxute o cTpykType Ileproanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB.

3. Pacckaxure 0 3aKOHOMCPHOM HU3MCHCHUHN XHWUMHNYCCKUX CBOMCTB XHMMHYCCKHX JJIEMEHTOB,

CBs3aHHOM C ITOJIOXKCHHUEM B HepHOHquCKOﬁ CHUCTEMEC XUMHYCCKHX DJICMCHTOB.

IIpakTnyeckoe 3ansaTue Nel

Tema: MoaenupoBanue nocrpoenus Illepuoguyeckoi Ta01MbI XUMHUYECKUX 3J1€MEHTOB.
Heasn: uzyuenue s, p, d, 3IEMEHTOB Ha OCHOBaHMHU UX MosokeHus B [lepuonndeckoit cucreme,
MozenupoBanue [lepruoauyeckoil CCTEMbI, HAYYUTHCS J1aBaTh XapaKTEPUCTUKY AJIEMEHTOB 110 MECTY UX
HAXO0XKJCHUA B TaOJIMIIEe, 3aKPENUTh MPEICTaBIEHHE O CTPOSHUH BEIIECTBa.
3a/iaHus BBIMOJIHSIOTCS B )KypHaje JUIsl TabopaTOPHBIX U MPAKTUYECKUX paldoT:
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1. CmopenupoBaTh pacnojioxkerue 31eMeHToB Nel-Ne 20 B [lepuoanueckoid cucteMe XUMHUECKUX
AJIEMEHTOB M ONPEJEIUTh 3aKOHOMEPHOCTh U3MEHEHHSI CBOMCTB 3JIEMEHTOB, UX OKCHUJIOB U THAPOKCH/IOB.

2. PaccuuTarh OTHOCUTENBHBIE MOJIEKYJISIPHBIE U MOJISIPHBIE MAcCChl BEILIECTB.

3. CocTaBuTh GOPMYJIbI yKa3aHHBIX BEIIECTB.

4.0TBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI U MIOATOTOBUTHCSA K 3aIUTE JIAOOPATOPHON PabOTHI.

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTpoJIbHBIE BONPOCHIL:

1. Haiite hpopmynuposky [lepuoanueckoro 3akona J[.M1.Menneneena.

2. B uém ¢usuueckuii cMbICI mopsakoBoro Homepa anemeHta? Homepa mepumoma? Homepa
rpynmns?

3. Ha3BaHus Kakux XMMHYECKUX 3JIEMEHTOB CBs3aHbl ¢ Poccueil U pycCcKuMU y4€HbIMU?

4. Ilouemy Bonopoa 3anumaet B [ICXD nBoiicTBEHHOE 10JI0KEHNE?

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

Tema 2.3. Xumuueckasn ceazv. Bewecmeo.
TunoBblie 3aaHusl 1JIs YCTHOTO 0Mpoca

1.Mex 1y aToMaMu KaKuX 3JIEMEHTOB BO3HHKACT HOHHAS CBSI3b?

2. OxapakTepu3yiTe KOBaJCHTHYIO CBA3b. Ha Kakue BUABI OHA TIOApa3AenseTcs?

3. JlaiiTe XapaKTepUCTUKY CUTMa- U TTH-CBSI3H.

Tema 2.4. Pacmeopol. Inekmponumuueckas OUCCoOyuayusl.
Tunosble 3aaHus 1J1s YCTHOTO 01Ipoca
1.Kakue crioco0bl BbIpaK€HHUS COCTaBa pacTBOPaA BbI 3HAETE?
2. Kakue BemiecTBa OTHOCATCS K 3J1eKTposuTam? UTo Takoe 31eKTpOoNIUTHYECKas AUCCOLUALS?

3. Kak 06HapyXUTh MPUCYTCTBHE B PACTBOPE MOHOB BOJOPOIa U TUAPOKCHI-HOHOB?

JlaGopaTopHas padora Nel.
Tema: O3HaKkoMIeHHE €O CBOMCTBAMM JUCIEPCHBIX CHCTEM.

Heab: O3HaKOMUTBCA CO CBOWCTBAMHU AMCIIEPCHBIX cucTeM. HayuuThCs: TOTOBUTH CYCIIEH3UIO U
OMYJIBCHUIO; PEIIATh 3a7ja4l Ha ONPENEICHIE MaCCOBOM JOJIM KOMIIOHEHTOB CMECH U IIPUMECEN.

3a/iaHus BBIIOJIHSIOTCS B )KypHaJe /ISl JJaOOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IIpoBenieHrE OMBITOB:

- IPUTOTOBJIEHUE CYCIIEH3UU KapOoHaTa KaJlbLiUs B BOJIE.

- TOJIy4YEHUE dMYJIbCUH PACTUTEIBHOIO Macia.

- IIOJIy4€eHus 30151 ruapokcuaa xenesa (I10).

2. IIpaBuibHO 3amucaTh Bce HEOOXOAMMBbIE YPaBHEHUS XUMHUYECKUX PEaKIUi, peluTh LEeNouKy
IIpEBPALLCHU.

3. Pemmth u npaBUiIbHO OPOPMHUTE 33]aUy Ha ONpeAeTIeHHe MAaCCOBOM J10JIM KOMIIOHEHTOB CMECH
U IIpUMeECeN.

4. Onucare HaOMIOEHUS U C/IENaTh BBIBO/BI O MPOJICIAaHHON paboTe.

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI M MOATOTOBUTHCA K 3aIllUTE JJAOOPaTOPHOU padOTHI.

Cooepoicanue 3a0anuti: cMompume MemoouyecKue YKa3anus no 1a6opamopHbim pabomam.

KonTpoJsibHbBIE BOPOCHI.

1. Yto m3y4aeT KOJUTOuAHAs XUMHS], €€ POJIb B TEXHOJIOTHU?

2. Kak noppazaenstot rpyboaucnepcHbie cucteMbl? Ha3zoBuTe npenctaBuTeneid Kax10i rpymnisl
1 YKQXUTE UX 3HAYCHUE.

3. UTo Takoe KOJUIOMIHBIE PaCTBOPHI U KAKHE OHU ObIBAIOT?

4. Yro Takoe AUCIEPCHbIE CUCTEMBI, IUCIIEpCHast (pa3a, AMCIEPCUOHHAs Cpeaa.
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5. Knaccudukaius AUCTIEPCHBIX CHCTEM TI0 arperaTHOMY COCTOsiHUIO. [IpuBecTr mpumepsl.

6. OnuH w3 BUAOB JatyHu coaepkut 60% memu um 40 % nMHKA. YKaXUTE, YTO SIBISETCS
THMCTIEPCUOHHOM CPeIoi, a UTO TUCTIepCHOM (a3oii?

7. Kak MOXHO OTJIMYUTH KOJUIOUIHBIA pacTBOP OT UCTUHHOTO?

Kputepun ouenku: cmorpets B pazzgeine 3.1 ®OC

IIpakTnyeckas padora Ne 2
Tema: IlpuroroBjieHne pacTBOpa 3aJaHHOI KOHIEHTPALUN.

Heab: npuoOpeTeHre HABBIKOB IPUTOTOBJIEHMS PaCTBOPOB PA3IMUHOM KOHLIEHTpPALMMU U3 CyXOH
COJIM WM 00Jiee KOHLIEHTPUPOBAHHOI'O PAacTBOPA.

3a/iaHus BBIIOJIHAIOTCS B )KypHAJIE [ JIAOOPATOPHBIX U NMIPAKTUYECKUX PaldoT:

1. Pemnte 3a1aun, opopMHTE peLIEHHs, COTJIACHO MPUMepa pelieHus 3aaaud. Onummre nopsaok
JNEUCTBUMN.

2. Cpenaiite BBIBOJ O MPOJIEIaHHONW paboTe U ONMUIINTE 00JacTh NPUMEHEHUS IPUTOTOBIEHHOIO
pacTBopa.

Cooeporcanue 3a0anuii: cmompume mMemooudecKue yKa3anus no npaKmuieckum pabomam.

Kputepuu ouenku: cmotpets B pazzeine 3.1 ®OC

Tema 2.5. I'uoponus coneit
Tunosblie 3aaHus 11 YCTHOI'O O1IpOca
1.Kakoii mpornecc Ha3bIBaeTCs THIPOIUZOM?
2. Kakue ¢pakTopsl OMpeessioT peakuio Cpebl IPH PACTBOPEHUH Pa3IMYHBIX COJIeH B BoiE?

3. Hanmcarb ruaposin3 cosiel pa3iuyHoro Tuma

Tema 2.6. Xumuueckue peakyuu.
Tunosblie 3a1aHNs ISl YCTHOTO ONIpPoOca
1. Kakuie BbI 3HAa€TE TUIIBI XUMHUYECKUX PEAKIIUii?
2. Kakue peakiiy Ha3bIBalOT OKHCIUTEFHO-BOCCTAHOBUTEIBHBIMU?

3. Kakne BCIICCTBA HA3bIBAXOT OKUCIUTCIIAIMHA, 4 KaKHC BOCCTAHOBUTEIISIMH ?

JlaGopaTopnas padora Ne 2
Tema: Peakuun uonHoro oomena. 'maposius cosieid pa3iu4HOro TUNA.

Heab: [IpumeHsaTs 3HaHUS 00 PMEKTPOIUTHUECKON AUCCOIUAIINH BEIIECTB U TUIPOIM3E COJEH Ha
MIPAKTUKE, YMETh OOBSCHITh HAOJIOJCHUS W PE3YNIbTAaThl OMBITOB. HayduThCS COCTaBIATH HOHHBIC
ypaBHEHUS; YMETh OOBSACHATH MPOIIECC THAPOIIN3A COJEH B BOAHBIX PACTBOPAX U 3alHMCHIBATh YPaBHEHUS
TUAPOIIN3A COJICH.

3aaHus BHIMOJIHSIOTCS B )KypHaJe [ TaO0OpaTOPHBIX M MPAKTUYECKUX padoT:

1. IlpoBeneHue ONbITOB:

- 00pa3zoBaHue ra3000pa3HOTO COSAMHEHHUS.

- obpaszoBanue HepactBopumoro coeaunenust AgCI.

- coBMecTHBIHN runponu3 xiopuaa amomunus AlCl; u cyneduna vatpus NayS.

- oOpa3oBaHue HepacTBOpUMOTO coeanaeHust BaSO,.

- obpazoBanue HepacTBopuMoro coearHeHus AgsPO,.

- TUIPOIIU3 COJTH, 00Pa30BaHHOW CHIIBHBIM OCHOBAaHUEM U CJIa00# KHUCITOTOM.

- TUIPOIIN3 COJIA, OOPa30BaHHOM ClIa0BIM OCHOBAaHWUEM M CHIILHOM KHCIOTOMH.

2. 3ammcath Bce HEOOXOJIUMBIC YPAaBHEHUS XUMHYCCKHX PEAKIMH B MOJEKYJISIPHOM H HOHHOM
BUJIE.

3. OnucaTh HAOIIOJCHHSI U CCNIaTh BBIBOJ 00 YCIOBHSX MPOTEKAHUS PEAKITNl HOHHOTO OOMEHA.

4.0TBEeTUTH HA KOHTPOIBHBIC BOMPOCHI U TIOJITOTOBUTHCS K 3aIIUTE JTA0OPATOPHOM PabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue yYKa3anus no 1abopamopusim paboman.

KonTpoJbHbIE BONPOCHI.
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1. Kakue BemiecTBa OTHOCATCS K D3JEKTpoiauTaMm? YUTO Takoe SIBJIEHUE 3IIEKTPOJIUTUYECKOU
nycconuanun?

2. Hanuiite ypaBHEeHUs aucconmariuu cieayrommumx Bemects: Ba(OH),, Na,CO3, CuSO,.

3. Uto takoe ruaposu3 coyn? Kakue TUIbl TpoJin3a CyIIECTBYIOT?

4. Harummre ypaBHeHus peakiuit ruaponmsa coneid mist: NaNOs, FeSO,,

5. Onpegnenute, B KaKOM ciy4yae OyaeT MpoTeKkaTh TUAPOIU3 COJIM B Boje. Hanumiurte ypaBHeHUe
peaKIy THAPOIIN3a JJIs 3TOU cou:a) OpoMu Kamusi; 0) cynb(aT Kanus; B) HUTPUT KaJus;

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

JladopaTropnasi padora Ne 3
Tema: OKHCINTEIBbHO-BOCCTAHOBUTEJIbHbIE PEAKIINH B XHMHYECKHX Ipoleccax.

Heab: wu3yyeHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB PA3JIMYHBIX XUMHUYECKHX
COCIIMHEHHUM, OCBOEHUE METOAMKM COCTaBICHUS YpPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB.

3amaHus BHIOIHAIOTCS B )KypHaJIe Ut 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IIpoBenieHne ONBITOB:

- B3aMMOJICMCTBUE LINHKA C COJISTHOM KHCIOTOM.

- B3aUMOJICHICTBHE HATPHsI C BOJIOM.

- B3aMOJICHCTBUE AJTFOMHUHUS C HOJOM.

- TOPEHUE JIUTHSL.

- ropenue docdopa.

- TOPEHUE CEpBbI.

- B3aUMOJIEMCTBUE ATIOMUHUS C CEPOU.

- B3aUMOJICHCTBHE ME/IU C CEPHOM KHCIOTOM.

- B3aUMOJEHCTBHAE MEU C a30THOMU KUCIOTOM.

2. PaccraButh KO3((ULUEHTH B YPAaBHEHMSX XMMHUYECKHUX DPEAKIMA METOJ0M 3JIEKTPOHHOI'O
OanaHnca.

3. Onucatps HAOMIOIEHHS U C/I€NaTh BBIBOA 00 YCIOBUSAX MPOTEKAHUS peaKIHii

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTE Ja00OpaTOpPHOI pabOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ab0pamopHuim paboma.

KoHTpoJibHbBIE BONIPOCHI.

1. Kakue PCaKIMKU HAa3bIBAOTCA OKHCIIUTENHLHO-BOCCTAHOBUTENLHLIMHA? 2.UTO TaKOE OKUCIUTEND U
BoccTaHoBuTenb? [IpuBeaure mpumepsl.

2.YUto Takoe OKUCIUTENIh U BOCCTAaHOBUTENL? [IpuBeIuTe NpuMepsI.

3.0xapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA KHCIOPOA.

4. Paccmotpute B3aumojeiictBue okcuaa xenesa (lll) ¢ adromMuHueM ¢ mo3unMM OKHCIEHUS-
BOCCTAHOBJICHHUS.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC
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Pasnea 3. HEOPI'TAHUYECKASA XUMUA

Pe3yabTarnl 00y4eHUus1: yMeHus,
3HAHHUA, 00IIIUE U
npogeccuoHaIbHbIEe KOMIIETEHIHHU

Iloka3zaresn oueHKH pe3yJjbTara

®opMa U MeTObI
KOHTPOJISl M OlleHKH
pe3yJbTaTOB 00yUYeHust

YMmerh:

Y1. Ha3piBaThb U3YyYEHHBIE BEIIECTBA
1o TPUBUAIBHON WIH
MEXIYHAPOJAHOW HOMEHKJIAType

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
I1.1,2,3,4,5,7
JIP 2,4, 16, 23,30

- Hammcanne M 4YTeHHE 3HAKOB
XHMHYECKHUX DJIEMEHTOB;

- pa3Myuhe TPOCTBIX U CIIOMXKHBIX
BEIIECTB, CMECEH U  CIOKHBIX
BCILIECTB;

- cocraBiieHue (GopMys OMHAPHBIX
COCIMHEHUH U X Ha3BaHHE,

- YTeHWe M Ha3BaHHe (opmyl

XUMHUYECKUX COCIUHCHHI,
NPUHAICKANIUX K  BaKHEUIIUM
KJlaccam HEOPraHUYECKUX
COCIUHEHHI;

- COCTaBJICHHME Ha3BaHUM BCEX
HCIIOJIb3YEMBIX dbopmyn
XUMHYECKUX COCIMHEHHH o

TPUBHAIBHON U MEXIyHapOIHOU
HOMEHKJIATypE.

YcTHBIM onpoc.
Pe3ynbTaThl
BBITIOJTHCHHSI U 3aIUTHI
MPAKTUYECKUX 3aHATUH U
1abopaTopHEIX paboT.
PesynbTarst
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEJILHON
paboTHI.

¥2. Onpenensitb: BaJE€HTHOCTH U

CTENEHb  OKHUCIEHHUS  XHMHYECKHX
3JIEMEHTOB, THUI XHMHUYECKOW CBS3HU
B COEIMHEHUSX, 3apsan HOHa,
XapakTep cpenbl B BOJTHBIX
pacTBopax HEOPraHUYECKUX u
OpPraHUYECKUX COEMHEHHI,
OKHCIIUTENb u BOCCTAaHOBUTEIb,

MPUHAJIC)KHOCTh BEMIECTB K Pa3HbIM
KJ1accam HEOPraHWYECKUX U
OPraHNYeCKUX COCTMHEHUHN
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

- OnpeneneHne cocraBa BEIIECTBA
1o ux GpopMynam;

- oTpeiesieHue
XUMHAYECKHX PEaKIIHii;
- IPUMCHCHUE 3aKOHA COXPAHCHHUS

IIPU3HAKOB

MaccChl BEIIECTB IPU HANKMCAHUU
YpaBHEHHU;
- COCTAaBJICHHE XUMHUYECKHUX

YpPaBHEHUN, YPABHUBAHUE UX;

- ONpENENICHUE BaJECHTHOCTH U
CTEIIEHU OKHUCJIEHUSI BJEMEHTOB B
HEOPraHUYECKUX COCIUHEHUSIX;

- Ppacno3HaBaHHE OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHOT'O IIPOLIECCA;

- COCTaBJICHHE  3JIEKTPOHHOTO
Oananca;

- ompejieieHrE 3apsi/ia HOHa,

- ONpeACTCHHE OKHCIUTEIS W

BOCCTAHOBUTCIA B OKHCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUAX;

- OImpeAcICHUE 110 XHUMHUUYCCKHM
bopmymnam, MPUHAIEKHOCTD
BEIIECTB K ONPEACICHHOMY KJIaccy
COCIUHECHUI;

- HamucaHWe cXeM O00pa30BaHUs
XUMHUYECKON CBS3H B YKa3aHHBIX
COCJIMHEHUSIX.

YcTHbIM onpoc.
PesynbTaTel
BBITNIOJIHEHMSI U 3ALLUTHI
IIPAKTUYECKUX 3aHATUHN U
1abopaTOPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIBHON
paboTHI.
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¥3. XapaxkrepuszoBarb:  AJIEMEHTHI
MaJIbIX ICPUOA0OB MO HUX MOJIOXKCHUIO

B [Tepuoauueckoit CHCTEME
JI.11.MenpeneeBa; oOmue
XAMUYECKHE  CBOMCTBA  METAJIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

OPraHMYeCKUX COCIIUHEHUH; CTPOCHHE
U XUMHUYCCKUC CBOﬁCTBa I/ISYIIGHHLIX
HEOPraHWYECKUX U  OPraHMYeCKHX
COCIMHECHHH

JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- CocraBnenue (GopmMys OKCHIOB,
BOJOPOIHBIX COEIMHEHHI
HEMETAJIOB, TUJIPOKCHJIOB, COJICH;

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB 9JIEMEHTOB MEePBBIX
YETBIPEX [IEpUOI0B
[Tepronueckoit CUCTEMBI,

- ONHMCAaHUE BAXHEUIIINX CBOMNCTB U
XapaKTEPUCTUK XHUMHYSCKHX
3JIEMEHTOB 10 IUIAHY, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEME;

- AHAIM3HPOBAHUEOKUCIUTEIBHO-
BOCCTaHOBHUTCIILHBIX CBOMCTB
aTOMOB, HOHOB M BEIICCTB, a TAKKe
X CHIBI Ha OCHOBE 3HAHHH O
CTPOCHUU U MEPUOJUYHOCTH M TIO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

- CpaBHEHUE OTHOCHUTEIIbHON
3JIEKTPOOTPULATEIbHOCTH
9JIEMEHTOB II0 HMX IIOJIOKCHHMIO B
[Iepnonnueckoii cucreme;

- cpaBHeHHE (DU3UYECKUX CBOKWCTB
METAJIOB ¥ HEMETAJLJIOB;

- OIIMCAaHHWE OCHOBHBIX XMMHYECKHUX
CBOIMCTB METAJUIOB, HEMETAINIOB U
HUX COCJIMHEHMM;

- MMOCTPOEHHUE CTPYKTYPHBIX
dbopmyn HEOPraHUYECKUX u
OPraHUYEeCKUX COCTMHECHUM;

YcrHbIi onpoc.
Pesynbrarsl
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1ab0paTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENILHOM
paboTHL.

Y4. OOBACHATH: 3aBUCUMOCTb CBOMCTB | - OOBsicHeHHe (U3MYeCKUX U | YCTHBIN ompoc.
BEIIECTB OT MX COCTaBa U CTPOCHHMs, | XUMUYECKUX SBICHUHM C TOYKH | Pesynbrarsl
NPUPOJY XMUMHUYECKON CBSI3U (MOHHOM | 3peHMs ATOMHO-MOJIEKYJIAPHOI'O | BBIIIOJHEHUS U 3AILUTHI
U KOBAJCHTHOW, METAJUIMYECKOU U | YUCHHS; IIPAKTUYECKUX 3aHATUHN U
BOJIOPOJIHOM), 3aBUCHMOCTb CKOPOCTHU | - BBISIBJICHHE 3aBUCUMOCTU MEXY | J1a0OpaTOPHBIX padoT.
XUMUYECKON PEAKLUUU U TI0JIOXKECHHUE | CTPOCHUEM XUMHUUYECKHX | Pe3ynbrarhl
XUMHUYECKOTO paBHOBECHS OT | COEAMHEHUH U UX CBOMCTBaMHU ( Ha | BHIIOJHEHUS
pa3NUYHbBIX (PaKTOPOB npuMepe KHUCIIOT,  COJIEH, | BHEAYIUTOPHOU
JI.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBAHHUI); CaMOCTOATENBHOM
M.1,2,3,4,5,7.9 paboTHL.
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
YS. Beinonnate xumuyeckui | - [IpoBenenue npocrenmero YcTHBII onpoc.
JKCIIEPUMEHT 10  PACIO3HABAHUIO | XUMUYECKOIO SKCIIEPUMEHTA C Pesynbprarel
BAKHEUIINX  HEOPraHUYECKUX U | COOJIIOICHHEM TPAaBUIT TEXHUKU BBITNIOJIHEHMSI U 3ALLUTHI

OpPraHUYECKUX BEILECTB
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

0€e30I1acHOCTH,
- HaOoIeHne, puKcanus u
OTIHCaHME PE3YNIbTAaTOB

MPAKTHYECKHUX 3aHATHI U
71a00paTOpHBIX padoT.
PesynbTatsl
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I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

MIPOBEJICHHOTO YKCIIEPUMECHTA;

- ompenencHUE  BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX
MIpeBpAICHUI B Pa3IMYHBIX
YCIIOBUAX u OIICHKU X
MOCJICJICTBUH;

- OesomacHoe  oOpamieHue ¢
TOPIOYHMH 51 TOKCHYHBIMU
BEIIIECTBAMH, 71a00paTOPHBIM
o0opynoBaHUEM;

- IIPUTOTOBJICHHE pacTBOpOB

3aJJaHHO! KOHIIGHTPAlUH B OBITY H
Ha IIPOU3BOJCTBE.

BBITIOJTHCHUS
BHEAYAUTOPHOMN
CaMOCTOSITEIIbLHOM
paboTHL

Y6. IlpoBomuTh: CamMOCTOATEIbHBIN
MOUCK XMMHUYECKOW HHpopMauu ¢
WCTIOJIb30BaHUEM Pa3IMYHBIX
UCTOYHUKOB - (HAYyYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); HCIIOIB30BaTh
KOMITBIOTEPHBIC ~ TEXHOJOTHUU  JUIS
00paboOTKH W TMepefayn XHUMHYECKOMN
uHpopManuu u e TMPEICTaBICHHS B
pa3nu4HbIX hopmax
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,6,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- Hcnons3zoBanue OCHOBHOM
y4eOHOM JuTepaTypbl i IOHMCKa
XUMHAYECKOH HH(poopmanuu;

- UCHOJIb30BAHUE JIOTIOJIHUTENIbHBIX
JTUTEPATYPHBIX UCTOYHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE Tpe3eHTalMui JUIs
0o0pa®OTKM W TPEACTaBIICHUS
XUMHUYECKOH HH(popMauu;

- AHATU3UPOBAHHE HCIIOJIB3YEMBIX
HCTOYHUKOB.

YcTHBIM onpoc.
PesynbTaTel
BBITIOJIHEHUSI U 3AIIUTHI
MPaKTUYECKHUX 3aHATUI U
1ab0opaTOPHBIX padoT.
Pesynbrarsl
BBITIOJIHCHHS
BHEAYAUTOPHOMN
CaMOCTOATEIBHON
paboTHI.

3HaTth:

31.Baxueinme XuMUYeCKUe MOHATHs: | 1) Bocnpousseaenue | Y CTHBIN onpoc.
BEIIECTBO, XUMHUYECKUH  DIEMEHT, | JOPMYITUPOBKH BaKHEWIINX | Pe3ynbTaThl

aToM,  MOJIEKyJa, OTHOCHUTEIbHBIE | XUMUYECKH IMOHATHUI; BBITIOJIHEHUSI U 3AIUTHI
aTOMHBIE W MOJEKYJISPHBIE MAcCChl, | 2) TMEPEUUCICHHE CYIIECTBEHHBIX | MPAKTHUYECKUX 3aHATUHN U
WOH, AUTOTPOTIHS, M30TOIbI, | IPU3HAKOB MOHATHUS; 1ab0paToOpHBIX padoT.
XUMUYECKas CBsI3b, | 3) YCTAHOBJICHHE CBS3M JAHHOTO | Pe3ymbTarhl
ANEKTPOOTPHUIATETBLHOCTb, MOHATUA C  JOPYTUMHU,  paHee | BBIITOJHEHUS
BaJICHTHOCTh, CTENEHb OKUCIICHHS, | CQOPMUPOBAHHBIMH; BHEAYAUTOPHOMN
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) TpHUBEACHUE Pa3HBIX CIIOCOOOB | CAMOCTOSTEILHON
00bEM ra3o00pasHbIX BEILECTB, | BBIPAXKEHUS TOHATUH; paboTHL.

pacTBOPBHIL, JNEKTPOJIUT u | 5) wucnonb3oBaHue BOKHEUIITUX

HE3JIEKTPOJIUT, ANEKTPOJIUTHUYECKAS | XUMUYECKUX MOHATHUS JUTSt

JUccoluanus, OKHUCIIUTEIh U | OOBSCHEHUsI OTIEIBHBIX (DAKTOB W

BOCCTaHOBUTENb, OKHCJIEHUE U | SIBJICHUM.

BOCCTAHOBJICHHE, TEIIOBOW 3 deKT

peakluu, CKOPOCTb  XUMHYECKOM

peakimu, KaTajus, XUMHUYECKOe

paBHOBECHE,  YIJIEPOIAHBIH  CKEIIET,

GyHKIIMOHANIbHAS TpyMNa, H30Mepus,
TOMOJIOT U
J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
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JIP 2,4, 16, 23,30

32. OcHOBHBIE 3aKOHBI  XHUMHH: | 1) Bocnpousseaenue | YcTHbIN onpoc.
COXpaHEHUs MacChl BEIIECTB, | GOPMYIUPOBKHU 3aKOHOB; Pesynbrarel
MIOCTOSTHCTBA cocTaBa BELIECTB, | 2) NPUMEHEHHUE 3aKOHA COXPAHEHHUS | BBIITOJIHEHUS U 3aIUThI
[Tepuoanueckuit 3aKOH | MacChl BEIIECTB IIPH HAMKMCAHWUHU | MPAKTUYCCKHUX 3aHATUH U
JA.N.Menneneena XUMHYECKUX YPaBHECHUI; 1abopaTOpPHBIX padoT.
3) IIPUMEHEHNE 3akoHa | Pe3ynbTaTsl
JI1.1,2,45,6,7,8,9,10,11,12,13,14 IIOCTOSIHCTBA COCTaBa BEIIECTBA IS | BBIIOJIHEHUS
M.1,2,3,4,5,7,9 YCTaHOBJICHUS MpocTeiiiel | BHEAyIUTOPHOU
I1.1,2,3,4,5,6,7 MOJICKYJISIPHOM bOpMyIIBI | CAMOCTOSATEIBLHOM
JIP 2,4, 16, 23,30 BEIIECTBA; paboTHL
4) UCIOJIb30BaHUE 3aKOHa
00BEMHBIX OTHOILEHUN npu
pelIeHnr pacu€THBIX 3a/1a4;
5) ITIOHUMaHUe CMBICJIA
Ilepuonuueckoro  3akona  JI.W.
MeHpeneeBa U UCIOJIB30BAHUE €TO
JUIS  KAueCTBEHHOTO aHaiu3a W
000CHOBaHUSA
OCHOBHBIX 3aKOHOMEPHOCTEH
CTPOCHUSA aTOMOB, CBOICTB
XUMHUYECKUX JJIEMEHTOB U  UX
COCIMHEHUH;
6) ycCTaHOBJIEHHE 3aBUCHMOCTH
MEXIy CTPOCHHMEM aroMa W
XUMHYECKUMHU CBOICTBaMH
JJIEMEHTA.
33. OcHoBHble Teopuu xumuu: | 1) BocmpousBeneHHe OCHOBHBIX | Y CTHBIN OMpOC.
XUMHUYECKON CBSI3H, | MOJOKEHUA XUMUYECKUX TEOPUH; Pesynbprarel
AIEKTPOJIUTUYECKON JTUcconuanuy, | 2) MIpUMEHEHNE OCHOBHBIX | BBITIOTHEHUS H 3aIIUTHI
CTpOEHUS OpTraHUYECKUX U | TIOJIOKCHUH XUMHYECKHX TEOPHUH | MPAKTHUECKUX 3aHATHH U
HEOPraHUYeCKUX COCAMHEHUI (ctpoeHuss aToMa, XUMHYECKOW | mTabOpaTOpHBIX paboT.
J1.1,2,4,5,6,7,8,9,10,11,12,13,14 CBSI3H, ANEKTPOIUTHYECKON | Pe3ynbrarsl
M.1,2,3,4,5,7.9 JIMCCOLTUAIINH, KHUCJIOT U | BBITIOJTHEHHUS
11.1,2,3,4,5,6,7 OCHOBaHHIA, CTPOEHUA | BHEAYIUTOPHOM
JIP 2.4, 16, 23,30 OpraHUYECKUX COSIUHEHHH, | CAMOCTOITEIbHOMN
XUMHUYECKON KUHETUKH) JUIst | paboThI.
aHalM3a CTPOEHUS U  CBOWCTB
BEIIIECTB;
3) oObsiCHEeHME  NPUMEHUMOCTH

N3YUYCHHBIX XUMHUYCCKHUX TeOpI/II)’I.

34. Baxueimme  BemiectBa @ HU
Marepuaibl: BaXXHEHUIINE METaUIbl H
CIUIaBBI; CEpHAas, COJsHAs, a30THas U
YKCYCHasE ~ KHUCJIOTBI;  OJiaropoJiHbIe
rasbl, BOJOPOJ, KHUCIOPOJZ, TaJOreHBbI,
LICJIOYHBIE ~ METaJUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TUAPOKCH/IBI, IIENOYM, YTIEKUCIBIA
yrapHblii  Tra3bl, CEPHUCTBIM  Tas,
aMMUaK, BOJia, IPUPOJHBIN ra3, METaH,

1) Hammcanue U BOCHpPOU3BEICHUE
dbopmMyn BaXKHEHIIMX XUMHYECKHX
BEILIECTB;

2) yCTaHOBIICHHE 3aBUCHMOCTH
MEXIY NPaKTHYECKHM
NPUMEHEHHEM  BEIIECTB U WX
COCTaBOM, CTPOCHHEM u
CBOMCTBaMHU;

3) mepevrciIeHue poJU U 3HAYCHUS
JTAHHOTO BELIECTBA B NMPAKTHUKE;

YcTHBIM onpoc.
Pe3ynbTaTh!

BBITIOJTHCHHUA M 3alllUThI
MMPAKTUYCCKHUX 3aHATHN 1

71a00paTOpHBIX padoT.
PesynbTatel
BBITTOJTHEHHS
BHEAYAUTOPHOMN
CaMOCTOATEJILHOU
paboTHI.
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9TaH, OTWICH, aleTWICH, XJopuj | 4) oObsICHEHHE OOIIHUX CIIOCOOOB H
HaTpusi, KapOOHAT U THIPOKApOOHAT | MPUHIUIIOB MOJY4YEeHHUsI Hanboee
HaTpusi, kapOoHAT U ¢docdaT KaIbIUS, | BAXKHBIX BEIICCTB.
O€H30/1, METAHOJ, JTAHOJ, CJIOXKHBIE
3UpHI, KHPBI, MbLIa,
MOHOCaXapuabl(TIII0K03a),
JICaXapuIbl (caxapo3sa),
MOJIMCaxapu/Ibl (kpaxman u
[EJITF0JI03a), aHWJINH, aMUHOKHCIIOTBI,
OenKwu, HCKYCCTBEHHBIE U
CHHTETHYECKUE BOJIOKHA, Kay4yKH,
MJIaCTMACCHI
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

Tema 3.1. Obwue ceoiicmea memannos.
TunoBble 3a1aHUA JIA YCTHOTO OMpPOCa
1. HazoBwuTe riaBHbIC (U3HYESCKUE CBOMCTBA METAILIIOB.
2. Ykaxute HauboJee pacpoCTPaHEHHBIE CIIOCOOBI MOIYUYEHUS METAIIIIOB

3. Uro Takoe KOppOo3us METAUIOB U KaKUE CIIOCOOBI 3alIUThI OT He€ BbI 3HaeTe?

JladopaTopnas padora Ne 4

. + +
Tema: O0mme cBoiicTBa M CIUIAaBbI MeTALNIOB. KauecTBeHHbIEC peaKIIuM HA HOHBI Fe?* u Fe**.
Henb: u3y4nuTh MUKPOCTPYKTYPY, CBOMCTBA, CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE CEPBIX YYTYHOB,

Ha MPaKTHYECKUX MPUMEpax U3Y4YUTh OOIME CBONCTBA METAJUIOB M CBOMCTBA MX COCAMHEHUM.
3a/iaHus BBIMOJIHIIOTCS B J)KypHaJe JUIsl JJaOOpaTOPHBIX U MPAKTUYECKUX padoT:
1. IIpoBenieHrE OMBITOB:
- B3aUMO/ICHCTBUE METAJIIOB C COJISIMHU.
- B3aUMOJICHICTBUE METAJUIOB C HEMETANIaMU
- cBoMicTBa okcua xxenesa (I1I).
- TIOJIy4eHHUe U cBolicTBa rupokcuaa xenesa (I1I).
- KAYeCTBEHHAs peaKius Ha HoHbI Fe*™,
- 3aKaJIKa U OTIYCK CTaJIH.

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKHX peaklui B MOJEKYJISIPHOM M MOHHOM Bujae. B ciayuae
peakumii OBP paccraButh KOA(GOUIMEHTH B ypaBHEHUSAX XUMHYECKMX pEaKIHMH MeTOoJI0OM

3JIEKTPOHHOTO OaiaHca.
3. Onucatp HaOMIOACHUS U CIETIaTh BBIBOABI O MPOJIEIIaHHOMN paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00paTOpHOI paboOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboma.

KonTpoJibHbBIE BOPOCHI.

1. Yem oTimvaercst O€mbIii 4yTyH OT ceporo?

2. Ha kakue Kjacchl MoIpa3AeisioT cepble YyTyHbI B 3aBUCUMOCTH OT (POPMBI rpauTOBBIX
BKJIFOUEHUI?

3. Kakas Metanmnyeckasi OCHOBAa MOXKET OBITh B CEPBIX UYT'YHaX U OT YEro 3TO 3aBUCUT?

4. Kak noiay4uTh BHICOKOTIPOUHBIN yyryH?

5.KakuMu XuMHYECKUMH CBOMCTBaMU 00J1a1at0T METaJIIbI?

6. YkaxxuTe HanboJee paclpoCTpaHEHHBIE CIIOCOOBI TIOTYYEHHUSI METAIJIOB.



7. C BOJHBIMH pacTBOpPaMH KaKuX COeJUHEHUH Oyner pearupoBarh HuKenb: HBr, MnSOy,
Cu(NOs3), BaCl,, KOH? CocraBbTe ypaBHEHHS PEaKIInii.
Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

JlabopaTopnasi paGora Ne 5

Tema: OOmas XapakTepuCTHKA HEMeTAJJIOB, M3yYeHHe MX OKHUCJINTEJIbHO-BOCCTAHOBUTEIbHBIX
CIOCOOHOCTEH.
Henab: nccnenoBaTh OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB HE IIPUMEpE COECTUHEHHM
azora u pochopa, 03HAKOMHUTHCS C KAUECTBEHHBIMH PEAKIMsIMHU Ha aHHOHBI a30T- U (ochopcoaepramumx
KHCJIOT.

3anaHus BHIMOIHAIOTCS B KypHaJie Ut 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBeeHue ONMBITOB:

- IOJTy4YeHHEe M 0OHapy)KeHHE aMMHUaKa.

- 00Hapy)KeHUE HUTPUTOB

- KAUeCTBEHHAs PeaKklusi HA HUTPAT-UOHBI.

- B3auMoyeicTBue koHuentpupoBanHoit HNO3 ¢ meramnamu Mg, Zn, Fe, Cu

- oOHapyxeHue GpocharoB HOHOB

- ropeHue 6eroro gocdopa moa Boaoi

- onyyenue hochuua Kanblus

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKHX pEakluil B MOJEKYISIPHOM M MOHHOM Bujae. B ciyuae
peakmmii OBP  paccraButh KOX(pOUIMEHTH B ypaBHEHUSX XUMHYECKHX pEAKIHA METOJIOM
3IEKTPOHHOTO OanaHca.

3. Onucarb HaONIOAECHUA U C/IETAaTh BBIBOJBI O MIPOJIEIIaHHON padoTe.

4.0TBeTUTH HAa KOHTPOJIbHBIE BOIIPOCKHI U MTOJATOTOBUTHCS K 3alIUTe Ja00paTOpHOI pabOTHI.

Cooepotcanue 3a0anuii; cmompume Memoouyeckue YKa3aHus no 1abopamopusvim paboman.

KOHTpOJIbeIe BOITPOCHI.

1. HanumuTe ypaBHEHHs peakuil MOJTydyeHUs] aMMHaKa B IMPOMBILIUIEHHOCTH M B JabopaTopuu,
YKaXXUTE YCIOBUS UX MPOTEKAHMUS.

2. Kakume peaknuu XapakTepHbl i ammuaka?  OxapakTepuszylTe  OKHUCIMTEIbHO-
BOCCTAaHOBHUTEJIbHbBIE CBOMCTBA aMMHUaKa.

Tema 3.2. Obwue ceoiicmea Hememaninoe
Tunosble 3agaHust 11 YCTHOT'O 01Ipoca
1. Yem omnnuarorcst pu3nUecKre CBOMCTBA HEMETAIJIOB OT METAJIOB?
2. [lpuBenute mpuMepbl peaklnuii Ha OKHCIHMTEIBbHBIE W BOCCTAHOBHUTEIBHBIE CBOMCTBA XJIOpA.
Kakue u3 HHMX BbIpakeHbl cuiibHee W mnodeMy? Kak u moueMy JaHHbBIE CBOMCTBAa M3MEHSIOTCS I10
MOArPYIIIIE TaJIOreHOB?
3. B ueM 3akirovaeTcsi yHUKIBHOCTD SJIEKTPOHHOTO CTPOSHHSI aTOMa BOIopo1a? MOKHO JIH
nomectuth Bogopon B I miu VII rpynny [leprnoaudeckoii cuctemsl?
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PA3JIEJI 4. OPTAHUYECKASA XUMUA

Pe3yabTaThl 00yuyeHus1: yMeHUH,
3HAHHUS, 00IIHE U
npogeccuoHaTbHbIE KOMIIETEHIMHU

IMoka3aTenu OlleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

¥Y1. Ha3zbiBaTh H3y4€HHBIE BEIIECTBA
10 TPUBHAJIIBHOW WJIM MEXIYHAPOIHOM
HOMEHKJIaType

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
11.1,2,3,4,5,7
JIP 2,4, 16, 23,30

1) Hanumcanme W YTeHHWE 3HAKOB
XUMHUYECKUX IJIEMEHTOB;
2) pa3nuyue MPOCTBIX U CIIOKHBIX

BEIIECTB, CMecell WM  CIIOXKHBIX
BEIIECTB;
3) cocraBieHUE  CTPYKTYpPHBIX

(bOpMy.]'I BCC€BO3MOXXHBIX I'OMOJIOT'OB
u HU30MCPOB MMpEaACIIbHBIX u
HCMPEACIIbHBIX YTIICBOAOPOAOB,

4)  cocTaBlIeHHE  CTPYKTYpPHBIX
dopmyn Ba)KHEHIIINX
KHCJIOPOJICOAEPKALITIX
OpPraHMYeCKUX COCAMHCHUH;

5) HalvCaHue CTPYKTYPHBIX
dopmyn BCEX BO3MOJKHBIX
H30MEpOB a30TCOoAEpIKAIINX

OpPraHMYECKUX COCIUHECHUN;

6) cocraBieHHe Ha3BaHUU BCEX
UCIIOJIb3YEMBIX bopmyn
XUMHYECKMX  COEIMHEHUH IO
TPUBHAIIBHON U MEXKIyHApOIHOMN
HOMEHKJIAType.

YcrHblit onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIUThI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

V2. Onpenensite: BaJIGHTHOCTh U
CTCIEHh  OKHCICHHUS  XHMHUUYECKHX
3JIEMCHTOB, THUII XI/IMH‘IGCKOfI CBA3U B
COCIMHEHMSX, 3aps/i HOHA, XapakTep
cpe,u},l B BOOHBIX paCTBOan
HEOPraHWYeCKMX M  OpPraHUYEeCKUX
COEIMHEHHH, OKMCIIUTEb u
BOCCTaHOBHUTEIIb, NPUHAIIEKHOCTh
BEIIECTB K pa3HbIM KJaccaM
HEOPraHWYeCKMX U  OpPraHu4eCKUX
COCTMHCHUI
J1.1,2,45,6,7,8,9,10,11,12,13,14

M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7

JIP 2.4, 16, 23,30

1) Omnpenenenuie coctaBa BeIIECTBA
no ux opmymnam;

2) onpeeIeHue
XUMHUYECKUX PEaKIIHii;
3) npuMeHeHUe 3aKOHa COXPaHEHUs
Macchl BEUIECTB MPU HAIMUCAHHUU
YpaBHEHUN;

4)  cocTaBieHHE  XHMHYECKUX
YpaBHEHHUI, ypaBHUBAHUE HX;

5) ompenereHwe BaJCHTHOCTH U
CTETICHU OKHCJICHHS DJEMEHTOB B
OpPTaHUYECKUX COCTUHECHUSX;

6) ompeneneHue U30MEpPOB U
TOMOJIOTOB  Pa3jM4YHBIX  KIIACCOB
OPraHUYECKUX COCTMHEHUN;

7) ompeneneHUe MO XUMHUYECKUM
dbopmynam, MPUHAIC)KHOCTh
BEIIECTB K ONpEAEICHHOMY KJIAcCy
COCIMHEHMH;

8) ompeneneHue pazNTUYHBIX BUIOB
XUMUYECKOW CBSI3M TO (opMyie
HEOPraHMYECKUX M OPTaHUYEeCKUX

PU3HAKOB

VY cTHBIN omnpoc.
Pesynbrarsl
BBITIOJIHEHHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHN U
abopaTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOATEIIbHON
paloTHI.
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BEILIECTB;

¥3. XapaxktepuszoBaTb:  AJIEMEHTHI
MaJbIX MEPUOJIOB IO UX IMOJIOKECHUIO
B [Tepuoanueckoit CHUCTEME
JI.1.Menpeineena; oOmue
XUMHUYECKHE  CBOMCTBA  METAJLJIOB,
HEMETAJIJIOB,  HEOPTaHWYECKUX M|

OPraHUYeCKUX COCIUHEHUH; CTPOCHHE
U XUMHUYCCKUEC CBOﬁCTBa I/I3y‘IeHHL1X
HEOPraHWYECKUX U  OPraHUYeCKHX
COCIMHECHHUH

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) mocTpoeHHME  CTPYKTYPHBIX
bopmyn HEOPTaHUYECKUX u
OpPraHUYECKUX COCIUHEHMUIA;

2) ONHMCAaHWE XUMHUYECKUX CBOWCTB
BaXHEHIIINUX KJIACCOB OPTaHUYECKUX
COEIMHECHUM.

VYcTHBIN omnpoc.
Pe3ynbrarsl
BBIIIOJIHEHUS U
3aIIUThI
MPAKTUYECKHUX
3aHATHI U

J1a00paTOPHBIX padoT.

Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITETTbHOM
paboTHLI.

Y4. OObBACHATH: 3aBUCUMOCTH CBOWCTB

1) OObscHeHHE (PU3MYECKUX H

YcTHBIN ompoc.

BEIIECTB OT MX COCTaBa M CTPOCHHS, | XHMHUYCCKUX SBJICHHUH C TOYKHU | Pe3ymbraTe
MPUPOAY XUMHUYECKON CBA3H (MOHHOM | 3peHHUs ATOMHO-MOJIEKYJISIPHOTO | BBITIOJIHEHUS U
U KOBQJICHTHOM, METAJUIMYECKOW U | YYCHHS; 3aIUThI
BOJOPOJIHOI), 3aBHUCUMOCTb CKOPOCTHU | 2) BBISIBIICHHE 3aBHCHMOCTH MEXIY | IPAKTHUYECKUX
XUMHYECKOH pEaKkIud W TOJIOXKCHHUE | CTPOCHUEM XUMHUYECKHX | 3aHATHH U
XUMHYECKOTO paBHOBECHS OT | COEIMHEHHUH M UX CBOMCTBaMU ( Ha | JIaOOpaTOPHBIX PabOT.
pa3IUYHBIX (PAaKTOPOB npuMepe KHCIIOT, coneit, | PeaympraTsl
JI.1,3,45,6,7,8,9,10,11,12,13,14 OCHOBAHMH, YIJIE€BOJOPO/IOB, | BHIMOTHEHHUS
M.1,2,3,4,5,7.9 KHCJIOPOIOCOIEPIKAIINX U | BHEAYIUTOPHOU
11.1,2,3,4,5,6,7 a30TCOACpKATNX OpPraHUYECKUX | CAMOCTOSITEIbHOU
JIP 2.4, 16, 23,30 COCTMHEHU); paboTHI.
Ys. Beinonasate xumudeckuii | 1) [IpoBeneHue npocreiimiero YeTHBIN onpoc.
OKCIIEPUMEHT [0  PACIO3HABAHUIO | XUMUYIECKOTO IKCIIEPUMEHTA C Pesynbrarht
BOKHEHUIIINX HEOPraHUYECKUX U | cCOOMIOZICHHEM MPaBUIT TEXHUKU BBITIOJTHCHHS H
OpPraHUYECKUX BEIIECTB 0€30IacHOCTH; 3aIUTHI
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 2) HabmroeHue, pukcamus u MPaKTUYECKHUX
M.1,2,3.4,5,7.9 OTMCaHUE PE3yJIbTaTOB 3aHATHH U
I1.1,2,3,4,5,6,7 MIPOBEICHHOTO SKCIIEPUMEHTA, n1abopaTopHbBIX paboT.
JIP 2,4, 16, 23,30 3) omnpeneneHWe  BO3MOXHOCTH | Pe3ynbTarhl
MPOTEKAHUS XUMHUYECKUX | BBITOJTHCHUS
MIpEBpAICHUI B Pa3JINYHBIX | BHEAYIUTOPHOU
YCIIOBUSAX u OIICHKHU UX | CAaMOCTOSITCIIBHOM
ITOCJICICTBHIA, paboTHI.
4) Oe3omacHoe oOpaleHue C
TOPIOYUMHU u TOKCHYHBIMU
BEIIIECTBAMH, 1ab0paTOpHBIM
000pyTI0BaHUEM;,.
Y6. IlpoBomauth: camoctosTensHblid | 1)  Mcnonp3oBaHue  OCHOBHOH | YCTHBIHM OIpOC.

MOMCK XMMMYECKON HHpOpMaIN C
HCIIOJIb30BAaHUEM Pa3JIMYHBIX
HUCTOYHUKOB - (Hay4yHO-TIOMYJISIPHBIX
W3JJaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,

yueOHOM JUTepaTypbl UIsl MOMCKa
XMUMUYECKOi nH(poopMaLuy;

2) HCIIOJIb30BAaHNE
JIOTIOJTHUTEIIBHBIX  JIMTEPATYPHBIX

PesynbTaret
BBITIOJIHEHUS U
3aIUTHI
MPAKTUYECKHUX
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pecypcoB HHTepHeTa); HCIIOIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHUU  JUIS
00paboOTKH W Tepefayn XUMHYECKOU
uHpopManuu W e€ TMPEACTaBICHUS B
pa3nn4HbIX (hopmax
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,6,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

HCTOYHUKOB,;
3)ucnosib30BaHue
pecypcos;

4) cocraBiieHWE NPE3CHTALUMN IS
00pabOTKM W TpEICTaBICHUS
XMUMUYECKOH nH(popMaImm;

5) aHaNM3MPOBAHUE HCIIOIB3YEMbIX
HUCTOYHUKOB.

UHTEpHET-

3aHATUN U
n1a00paTOpHBIX paboT
PesynbTaThl
BBITIOJIHCHUS
BHEAyIUTOPHOU
CaMOCTOATEIILHON
paboTHI.

3Harth:

31.Baxueinme xuMudeckue nouarus: | 1) Bocnpoussenenue | YCTHBIN onpoc.
BELIECTBO, XHUMHUYECKUH  DJIEMEHT, | GOpMYIHUPOBKU BaKHEWUIIUX | Pe3ynbTaThl
aTOM,  MOJIEKYJIa,  OTHOCHUTEJIbHBIC | XUMUYECKHU MTOHSATHUH; BBITIOJIHCHUS U
aTOMHBIE U MOJEKYJISpHbIE MAcCChl, | 2) TEPEYUCICHUE CYHIIECTBEHHBIX | 3alIUTHI

WOH, AUTOTPOIIHS, W30TOIbI, | IPU3HAKOB MMOHSATHUS, MPaKTUYECKHUX
XUMUYECKas CBsI3b, | 3) YCTAHOBJIEHHME CBSI3M JAHHOTO | 3aHATUN U
3JIEKTPOOTPUIIATEIHHOCTb, NOHATHS €  JIPYTUMH,  paHee | JabopaTopHBIX padoT.
BaJICHTHOCTh, CTENEHb OKUCICHHS, | CPOPMUPOBAHHBIMU; Pesynbrarel
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) NpUBEACHHE PA3HBIX CIOCOOOB | BHIMOJHEHUS
00BEM ra3zo00pa3HbIX BELLECTB, | BBIPAXKEHUS TOHATUH; BHEAYJUTOPHOM
pacTBOPHI, BJIEKTPOIUT U | 5)ucnosib30BaHue BAKHENIIUX | CAMOCTOSITEIbHON
HE3JIEKTPOJIUT, ANEKTPOJIUTHUYECKASA | XUMHUYECKUX MOHATUSA Ui | paOOTHI.
JUcconuanus, OKUCTTUTEh U | OOBSICHEHUSI OTACNbHBIX (DaKTOB M

BOCCTaHOBUTENb, OKHCJICHUE U | SIBJICHUIL.

BOCCTAHOBJICHHE, TEIUIOBOK 3 dekT

peakuuy, CKOpOCTb  XUMHUYECKOH

peaxiuu, KaTaJms, XUMHYECKOE

paBHOBECHE,  YIJIEPOIHBIM  CKEJleT,

(GyHKIMOHAIbHAS TpyMNa, H30Mepus,
TOMOJIOT U
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

32. OcHoBHBIE 3aKOHBI XUMHHU: | 1) Bocnpoussenenue | YCTHBIN onpoc.
COXpaHEHHUS Macchl BEUIECTB, | POPMYIUPOBKH 3aKOHOB; Pesynbratet
IIOCTOSIHCTBA cocraBa BEIIECTB, | 2) MPUMEHEHHE 3aKOHA COXPAHEHUS | BBIMOJHEHUS U
[lepuoanuecknii 3aKOH | MAacChl BEIECTB MpPH HAaIMMCAHUM | 3alIUTHI
.M. Menneneesa XUMHUUYECKUX YPABHEHHUI; MPAKTUYECKUX
3) MIPUMEHEHHE 3aKOHA | 3aHATUN U
JI.1,2,4,5,6,7,8,9,10,11,12,13,14 MOCTOSIHCTBA COCTaBa BEILECTBA IS | Ja0OpAaTOPHBIX PadoOT.
M.1,2,3,4,5,7,9 YCTaHOBJICHUS npocrenien | PeaynbTaTel
I1.1,2,3,4,5,6,7 MOJIEKYJISIPHOI (GbopMyJIbI | BBITTOJIHEHUS
JIP 2.4, 16, 23,30 BEIIIECTBA; BHEAyIUTOPHOM
4)  ycTaHOBIIEHME 3aBUCHUMOCTH | CAMOCTOSATEIbHOM
MEXIy  CTpOEHHEM aToMa U | paboTHlI.
XUMUYECKUMU CBOMCTBaMH
HIIEMEHTA.
33. OcHoBHble Teopun xumuu: | 1) BocmnpousseneHne OCHOBHBIX | YCTHBIH OIpocC.
XUMHUYECKON CBA3H, | OJIOKEHUN XUMUYECKUX TEOPHIL; Pesynbprarel
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AIEKTPOIUTUUECKON JIACCOIHAINH,
CTpOEHUS OpPTaHUYECKUX 51
HEOPraHUYECKUX COCTMHCHHI
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

2) MIPUMEHEHUE OCHOBHBIX
MIOJIOKEHUN XUMHUYECKUX TEOpUU
(cTpoeHuss  aToMa, XUMHUYECKOU
CBSI3H, JIEKTPOJIUTAYECKON
JUCCOIAIUH, KHCJIOT u
OCHOBaHUH, CTpPOCHUS
OpraHUYEeCKUX COEJIMHEHMI,
XUMHUYECKON KUHETUKHN) JUISL
aHaJgu3a CTPOCHHST M  CBOMCTB
BELIECTB;

3) oObsSICHEHHME  NPUMEHHMOCTH
M3YYEHHBIX XMMHUECKUX TEOPUH.

BBITIOJTHEHUS U
3aIUTHI
MPAKTUYECKUX
3aHATHI U
71a00paTOPHBIX padoT
Pe3ynbTaTe!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

34. Baxxueiiniue BEIIECTBA u
MaTepuasbl: BaXKHEUIINE METAJUIbl U
CIUIaBBI; CepHas, COJsHAs, a30THas U
VKCYCHasl ~ KUCJIOTBI,  OJIarOpOJIHBIC
ra3pl, BOJOPOJ, KHCIOpPOJ, TaJlOTEHBI,
IIEJIOYHBIC ~ META/UIB;  OCHOBHEIC,
KHCIIOTHBIE U aM(OTEpHbIE OKCUIBI U
THAPOKCHUIBI, MIEIOYH, YTICKUCTBIA H
yrapHblii  Tas3bl, CEPHHUCTBIM  Ta3,
aMMHaK, BOJia, TIPUPOJTHBINA Ta3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOPH]
HaTpus, KapOoHAT W TUApPOKapOoOHAT
HaTpusi, kapOoHAT U ¢docdaT KaIbIus,
O€H30J1, METAHOJ, 3TaHOJ, CJIOXKHBIE
3¢upsl, KUPBI, MBLIIa,
MOHOCaxapuIbl(TII0K03a),
JIACAXapUJIbI (caxapo3za),
MTOJIMCaXapUbl (xpaxman 51
L[EJUTI0NI03a), aHUJINH, aMHUHOKUCIIOTHI,
Oenku, HCKYCCTBEHHbBIE u
CUHTETHYECKHE BOJIOKHA, KAay4YyKH,
MJIaCTMACCHI
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2.4, 16, 23,30

1) Hammcanune u BOCIpoU3BEICHUE
GbopMyNl BaXKHEUIINX XUMHUYECKUX
BCIIICCTB;

2) KJIaccu(uIupoBaHue
HEOPraHMYECKUX M OPraHUYEeCKUX
BEIIECTB TI0 BCEM H3BECTHBIM
KJIacCU(UKALMOHHBIM MPU3HAKAM;
3) yCTaHOBJIEHME 3aBUCHUMOCTHU
MEXIY MPaKTUYECKUM
NPUMCHCHHEM  BEIIECTB U UX
COCTaBOM, CTpOEHUEM u
CBOMCTBAMH;

4) nepevrciieHUe POJIM U 3HAYCHHS
JTAHHOTO BEIIECTBA B MPAKTUKE;

5) oOBsicHEHHE OOIUX CIIOCOOOB U
IIPUHIIMIIOB NOJy4yeHUs Harbouee
Ba)KHBIX BEIIECTB.

YcTHbIi onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT
Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

Tema 4.1. OcnogHble NOHAMUA OP2AHUYECKOT XUMUU U MEOPUA CHPOCHUS

op2aHu4ecKux coeoOuHeHull.

Tunosble 3aaHust VI YCTHOTO 01Ipoca
1. B uém npuunHa MHOT00Opa3usi OpraHN4eCcKUX BeliecTB?
2. Yto Takoe n30MepHrs OPraHNIECKUX COCAMHEHUIN?
3. HazoBuTE OCHOBHBIE NIOJIOKEHUSI TEOPUU CTPOECHUSI OPraHUUECKUX COETUHEHUM.
4. Cxosbko n30MepoB uMmeeT nentan? Hanummre Bce BO3MOXKHBIE (YOPMYIIBI.

Tema 4.2. Ilpedenvuoie y2neeo000poosl
Tunossble 3a1aHUA I YCTHOTO OMpPOCa
1. Kakue opranmdeckue cCOeIUHEHHUS] OTHOCAT K Kiaccy yrieBojoponoB? Kakue yriaeBomopoast

Ha3bIBAKOTCA HpCI[eJ'ILHLIMI/I?
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2. YTo Takoe roMoJIOTH ¥ TOMOJIOTUYECKUH Psa?
3. Harumure cTpyktypHbie popMyinbl: a) 2,3-auMeTrnneHTad 0) 3-MeTwi1,3-3TUIITeKCcaH

Tema 4.3. HenpeodenvHule y2inee000poobl.
TunoBsble 3a1aHUA I YCTHOTO ONPOCa
1. Kakue yrieBoaopo/ibl Ha3bIBAIOTCS HETIPEAETbHBIMU?
2. OxapakTepu3yiTe Npupo1y ABOMHON CBSI3M HEMPEACIbHBIX YIIE€BOJ0POIOB.
3. Hanmmure cTpykTypHBIC (DOPMYIIBL: a) 2-METHITICHTeH-3 0) 3-MeTHI1,3-3TUIrenTeH-2

IIpakTnyeckoe 3ansTue Ne 3.
Tema: IlocTpoenue mojaesieil MoJIeKyJ OPraHUYeCKUX BellleCTB.

Lesab: oTpaboTaTh TEOPETUYECKHE M MPAKTUYECKHUE HABBIKM, HAYYUTHCS COCTABIATH (HOPMYJIBI
MU30MEPOB  YIJIEBOJOPOAOB M [aBaTh HA3BAHHWE IIPENEIbHBIM W HENPEIENIbHBIM YIJIEBOJOPOAAM;
OTIPEIeNIATh KIACChl OPraHNYECKHUX BEIIECTB MO (hopMyiam.

3aaHus BBINOJIHAIOTCA B )KypHaJie JUIsl 7a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. Ucnonb3ysa nporpammy «KOHCTpYKTOp ajJKaHOB» CKOHCTPYUPYWTE MOJIEKYJIbl METaHa, ATaHa,
IIPOIIaHa.

2. Ucnonb3ys nporpaMMmy «KOHCTpYKTOp aJIKEHOB» CKOHCTPYHPYHTE MOJIEKYJIbI 3TE€HA, IPOIEHa,
OyTeHa.

3. HazoBuTe cormacHo MeXaIyHapOJHONH HOMEHKIIAType YKa3aHHbIE OPraHMYECKUE COCTUHECHUS.

4. Hanumure CTpyKTypHbIe (POpMYJIbl YKa3aHHBIX MPeAEIbHBIX U HEMPEIEIbHBIX YTII€BOJOPOIOB.

5.0TBeTUTH Ha KOHTPOJIbHBIE BONPOCHI U MOATOTOBUTHCS K 3aIIUTE J1a0OpaTOPHOM pabOThI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTposbHbIe BOIPOCHI.

1. Yro Takoe yrieBogopo ibl? Kakue n3BeCTHBI KJIaCChl YIII€BOJOPOI0B?

2. Kakume yrieBomoponabl OTHOCAT K ankaHaMm? Ilepeuncnure Ha3BaHUS JAECATH IIEPBBIX
Mpe/ICTaBUTENEe TOMOJIOTHYECKOTO psa.

3. KakoBbl 0COO€HHOCTH 3JIEKTPOHHOT'O CTPOEHUS aJIKaHOB?

4. Kakue Tunbl peakuuil XapakTepHbl Jis MpeleiabHbIX yriaeBoaopoaos? [lo kakomy MexaHU3My
OHH IIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM pagUKaIbHOTO 3aMEIICHHs B allkaHaX Ha IIpUMeEpe
raJIOreHUPOBAHNS METaHa.

6. Kakue yrneBomopoabl Ha3biBatOT asikeHaMu? KakoBa ux o6mias ¢popmyna?

7. CocraBbTe (HhOpMyJbl BO3MOXHBIX H30MEpOB yrieBojpopona coctaBa CS5Hip m naiite um
Ha3BaHMsI 110 MEKyHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu NpPUCOECTUHEHHUs BCTyMaroT ankeHbl? IlpuBeauTe mpuMepbl ypaBHEHHMH
peaKkuuii 11 NpONUJIeHa.

9. Kakue yrneBogopo/isl Ha3biBatoT aikuHamu? KakoBa ux o6mas ¢popmyna?

10. Kakpue Tumbl W30MEpHUH XapaKTEpHBbI I ANKWMHOB? BO3MOXHO M CYIIECTBOBAHME IIUC-
TpaHc- U30MEPOB?

Kpurepun onenku: cmotpets B pasaene 3.1 ®OC

Tema 4.4. Apomamuueckue y21e6000poobl.
Tunosble 3aaHust VI YCTHOT'O 01Ipoca
1. Kakue yrieBogopo/ibl OTHOCST K apOMAaTUYECKUM COECAMHEHUSIM?
2. Kakue mpoTuBOpeUHsl CYLIECTBYIOT MEXIY CTPYKTypHOU (opmyinoii Kekyne u cBoiictBamu
OeH3ona?
3. OOBsicHUTE CTpOEHHE OEH301a C TOUKH 3pEHHSI JJIEKTPOHHON TEOpHUH.
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JlaGopaTopHasi padora Ne 6.
Tema: CBoiicTBa npeaebHbIX, HeNpeaeJbHbIX 1 APOMATHYECKHUX YIJI€BOA0POI0B.
Lesb: obecneunTs 3aKperyieHne 3HaHU 0 XUMUYECKUX CBOMCTBAX MPEACTbHBIX U HEMIPEACIbHBIX
YIJI€BOIOPOAOB; SKCIIEPUMEHTAILHO MOATBEPAUTH TEOPETUUECKUE 3HAHUS O JJa0OPAaTOPHBIX CIIOCO0ax
MOJTYYEHUS TIPEICIIbHBIX U HENPEEIbHBIX YTIEBOAOPOIOB U UX XUMHUYECKUX CBOMCTBAX;
3aaHus BBIMOJIHIIOTCS B JKypHaje sl 1TaOOpaTOPHBIX U MIPAKTUUYECKUX PadoT:
1. IIpoBeieHHE ONBITOB:
- IOJIy4€HUE MeTaHa
- TOpEHUE METaHa
- BiastHUEe OpomHOM Boabl 1 KMnO4 Ha MeTaH.
- [IOJIy4€HHUE ITUIICHA
- TOpEHHE ITUJICHA
- B3aUMO/ICHCTBUE 3TUJICHA C OPOMHOW BOJOH.
- IeiicTBUE NepMaHraHaTa Kaius Ha STHIICH
- [IOJIy4Y€HHUE alleTUIICHA.
- TOpEHHE alleTUIICHA.
- OKMCJIEHHE alleTUIIEHA PaCTBOPOM IIEpMaHIraHaTa Kajusl.
2. 3anucarth Bce HEOOXOAMMBIE YpaBHEHUS XHMUYECKUX PEAKIUN B H3YyYECHHBIX XHMHUYECKUX
AKCIIEPUMEHTAX.
3. Onucatb HaOMIOACHUS U CIETaTh BBIBOBI O MIPOJIEIaHHON paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U TOJATOTOBUTHCS K 3alIUTE Ja00paTOpHOI pabOTHI.
Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTposbHbIe BOIPOCHI.

1.Kakue Buabl n30Mepun HaOIIOJAIOTCS Y IPEAEIbHBIX U HEMIPEIEIbHBIX YIIIEBOAOPOIOB?

2. IlpuBenuTe MeXaHU3M peaKIHM pPaJUKATBLHOTO 3aMEUICHUS B ajKaHaX Ha MpuMepe
raJIOrcHUpOBaHHA METaHa.

3. B kakue peakuuu MpUCOETUHEHMs BCTYMalOT ainkeHbl? IlpuBeauTte mpuMepsl ypaBHEHHMH
peaKkuuii 11 NpOoNuJIeHa.

4.HanumuTe ypaBHEHHE PEAaKLUU FOPEHUs MPOIMUIEHA U €ro B3aUMOJEHCTBHSI ¢ OPOMHOM BOAOH
" IICPMAHTaHATOM KaJIvs.

5.Hanummre ypaBHEHUE peaklIMM B3aUMOJEHCTBHSI IEHTEHA C XJIOPOBOAOPOJOM U XJIOPOM.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

IIpakTnyeckas padora Ne 4
Tema: CpaBHUTe/IbHASA XapPaAKTePUCTHKA Npe/ieJIbHBIX, HellpeAeJbHbIX H APOMAaTHYECKUX
yIJIEBOOPO/IOB.

Hesab: oTpaboTaTh TEOPETUYECKHE U NMPAKTUUECKUE HABBIKM, HAYYUTHCS CPAaBHUBATh CTPOCHHE
YTJICBOAOPOAOB U YMETH OOBICHSTH 3aBUCHUMOCTh XHMHYECKHX CBOMCTB OT CTPOCHUA H3YUCHHBIX
YIJIEBOJOPOIOB.

3aaHus BHIMOIHIIOTCS B KypHaJe JUIsl TaOOpaTOPHBIX U MPAKTUUYECKUX PadoT:

1. 3amonuuTe TabNUIly, JaiiTe CPaBHUTENBbHYIO XapaKTEPUCTHUKY IMpPEIENbHBIX, HENpeneibHbIX,
apoMaTUYECKHX yTieBoopoaoB. [IpuBennuTe Bce HEOOXOIUMBIE YPAaBHEHUSI XUMUUECKUX PEAKITHA.

Cooepoicanue 3a0anuti: cMompume MemoouyecKue YKazanus no npaKxmudeckum pabomam.

Kpurepun onenku: cmotpets B pazzgeine 3.1 ®OC
Tema 4.5. Cnupmot u ghenoneol.
TunosBble 3a1aHUs 1JI YCTHOTO ONPoca

1. Kakue yriaeBogopoabl OTHOCAT K KJIACCy CIIUPTOB?
2. Hanummre cTpyKTypHBIE (POPMYJIIBl H30MEPOB OYTHIIOBOI'O CIIMPTA U HA30BUTE HX.
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3. Yto Takoe MHOroaToMHble CIUPThI? Hanumure kaueCTBEHHYIO peaklii0 HAa MHOTOAaTOMHbBIE
CIIUPTBHL.

Tema 4.6. Anvoe2uowvt u Kkemonol.
TunoBsble 3a1aHUA I YCTHOTO ONPOCa
1. Kakue BemiecTBa Ha3bIBAIOT anbjaerugaMu’? Beipazute 3J€KTPOHHOE CTPOEHUE ajIbICTHJIOB
obmieit popmynoin.
2. B 4yém oTinyue anbaerujoB OT KETOHOB?
3. Kakue npotykTsl 00pa3yroTCs Py THIAPUPOBAHUY ATTBICTUIOB U KETOHOB?

JlabopaTopnasi padora Ne /
Tema: U3ydyeHne XuMUYeCKUX CBOMCTB CIMPTOB U AJIbJAErH/10B.
Heab: M3y4uTs CBOMCTBA OAHOATOMHBIX U MHOI'OATOMHBIX CIIMPTOB Ha IIPUMEPE ITAHOJIA U
TIIMLEPUHA; CBOMCTBAX ajbAETHAO0B Ha puMepe popmabaeruaa.
3a/iaHus BBIIOJIHAIOTCS B )KypHaJe [ JIAOOPATOPHBIX U NMPAKTUYECKUX paldoT:
1. IlpoBeneHue OMBITOB:
- TOPEHUE OJJHOATOMHBIX CITIUPTOB,
- B3aUMO/ICHCTBUE HATPUS C BOJAOW U CIIUPTAMHU.
- B3aUMO/ICHCTBUE IJIUIIEPUHA C HATPUEM.
- KQueCTBEHHAs peaKIysl Ha TIIMLIEPHH
- OKHCJIEHHE 3TUJIOBOTO CIIUPTA.
- B3aUMO/ICHCTBUE TIEpMaHTaHaTa Kajaus ¢ OyTUIOBBIM CIIUPTOM.
- CBOMCTBaA ¢eHoa.
- B3auMo/ieiictBue (peHosa ¢ OpoMHOM BOJIOK.
- B3aumoierictre popmanpaeruaa ¢ Cu (OH),.
- peakius «cepeOpsHOro 3epKaa
2. 3anucarh Bce HEOOXOUMbIC YPABHEHUSI XUMUUECKUX PEaKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAOMIOACHUS U CAETATh BBIBOBI O MPOJIEIAaHHON paboTe.
4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCH! M MOJATOTOBUTHCS K 3aIIUTE Ja00paTOPHOI paboTHI.
Cooepotcanue 3a0anuii; cmompume MemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTposbHbIE BOIPOCHI.

1.M300pa3ute CTpyKTypHBI (OpMYNBI BCeX CIUPTOB, MoJekynspHas ¢opma koTopsix CsHoOH,
MOJAMUIIIATE UX Ha3BaHUS.

2. CocTaBbTe ypaBHEHHE PEaKIUU OKWCIEeHHs |-mpomaHona u 2-mpornaHoia. B yeM cxoacTBo u
OTJIMYHME MOJIEKYJI MMOJYYEHHBIX BEIIECTB.

3. Oxapakrtepusyiite ¢uznuecKkue CBOWCTBA MpeenbHbIX cnUpTOB. Kakoe ux ¢usnonornueckoe
JICWCTBUE HA KUBBIE OPTraHU3MBI.

4. N3o0pa3ute CTPYKTypHBIE (POpPMYJBI BCEX albJIErHI0B, MOJEKyNsApHas (opMyna KOTOPBIX
CsH10O., mognummTe nX Ha3BaHM.

5. C moMoIIpIo Kakol peakii MOXKHO JI0Ka3aTh, YTO B PACTBOPE HAXOTUTCS almbIeTu 1’

Kpurepuu onenku: cmotpets B pasaene 3.1 ®OC

Tema 4.7. OonoocnosHble KApOOHOBBIE KUCTIOMBL.
Tunosble 3aaHust VI YCTHOTO 01Ipoca
1. Kakue BemiecTBa OTHOCST K KJIacCy KapOOHOBBIX KHCIIOT?
2. Hamummre crpykTypHble  (opmyibl, a) 2-MeTWIOyTaHOBOM  KHUCIOTHI 0) 2,2-

HHMCTHHHpOHaHOBOﬁ KHCJIOThI

3. Kakoe opraHndeckoe COeJIMHCHHE TTOTYJUTCS TP BOCCTAHOBJIICHHH BOJOPOJIOM, a) STAaHOBOH
KHUCJIOTHI 0) OJIESMHOBOM KHUCIOTHI
Temad.8. Cnoscuoie 3¢hupel u sncupot
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Tunossble 3aJaHUA JJI1 YCTHOTO OMpPOCa
1. KakoBo cucremarnueckoe HazBanue upa, umeromniero popmyny CHz3COOC3Hy
2. B 4éM oTimume KUIKUX U TBEPABIX KUPOB. UTO Takoe ruiporeHu3anus xupa’?

3. Hanummre cTpykTypHYIO (POpMYITy CI0KHOTO 3(upa, 00pa30BaHHOIO MIULEPUHOM C
[IaJIbMATUHOBOM, CTEAPUHOBOM U MACJISIHOM KUCIOTAMM.

Tema 4.9. Yenesoowt
Tunossle 3a1aHUA I YCTHOI'O ONpPOCa
1. JlaliTe XapakTepUCTUKY OCHOBHBIM KJIaCCaM YIJIEBOJIOB.
2. B 4éM cX0/CTBO U pa3Inyue B CTPOCHUU KpaxMaja U LeJITI0I03bI?

3. Ilouemy rIr0K03a Ha3bIBACTCS AJBJACTUIOCIUPTOM?

JladopaTropnasi padora Ne 8
Tema: N3ydeHne cBoiicTB KAPOOHOBBIX KHCJIOT U HX MPOU3BOIHBIX.

Heab: Ha MPAaKTUYECKUX NpPUMEPax 3aKPENHUTh 3HAHUS O CTPOCHHWU M CBOWMCTBAX KapOOHOBBIX
KHCJIOT, BBICIIUX KapOOHOBBIX KHCIIOT. DKCIEPUMEHTAIBHO 3aKPENUTh MOHATHS O JKUPAX KaK CIOKHBIX
aupax

3amaHust BBIMOIHAIOTCS B )KypHaJIe IIs 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. [IpoBeneHne ONBITOB:

- IIOJIyYEHUE YKCYCHOU KHUCIIOTHI

- B3aUMOJICHCTBHE YKCYCHON KHCIOTHI C HEKOTOPBIMU METaJUIaMH

- B3aMMO/ICHCTBHE YKCYCHOW KUCIIOTHI C OCHOBAaHHUSIMU

- B3aUMOJICHCTBHE YKCYCHON KHCIOTHI CO CITUPTAMH

- OKUCIIEHHE MypaBbUHON KUCIIOTHI OKCHIOM cepedpa

- OKCTIEPUMEHTAIBHOE OTPE/ICIICHUE BEIIECTB

2. 3amucarb Bce HEOOXOMMBIE YPaBHEHHSI XUMHUYECKUX PEAKIUH B M3YYEHHBIX SKCIIEPUMEHTAX.

3. Omucartp HaOIIOACHUS U CIETIaTh BBIBOJBI O MPOJIETIaHHON padoTe.

4.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHI K MOJATOTOBUTHCS K 3alUTE J1a00paTOpHOM pabOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ao0pamopHuim paboma.

KoHTpoJibHbBIE BONIPOCHI.

l.Hanumure crpykTypHble (DOpMYsbl CAeAYIOUUX KapOOHOBBIX KHCIOT: a) 2-METUIOyTaHOBas
KHCJI0Ta, 0) 2,2 TUMETUINPOINIAaHOBAsL KUCIIOTA.

2. Kakoe opraHm4eckoe COEIMHEHHE IOJIyYUTCS NPH BOCCTAHOBIIEHUH BOJOPOJOM OJIEMHOBOU
KHUCJIOTHI? 3alIMIIUTE COOTBETCTBYIOLIYIO PEAKIIMIO.

3. UeM oTiMUaroTCsS TBEPBIE KHUPHI OT KUAKNX? M300pa3ute CTpyKTypHBIE (DOPMYITBI HEKOTOPBIX
BaXHEHUIINX KapOOHOBBIX KHCJIOT, KOTOPBIE BXOJSAT B COCTAaB PACTUTENbHBIX Macell.

4. Hamummre CTpYKTYpHYIO (GOpMYIy CIO0XHOrO 3¢upa, o0pa3oBaHHOIO TIJIMLEPUHOM C
NaJILMUTHHOBOM, CTEAPUHOBOM M MACJIIHOM KUCIOTaMHU.

Kpurepuu onenku: cmotpets B pasaene 3.1 ®OC

JladopaTopuasi padora Ne 9
Tema: CBoiicTBa yriieBoa0B.

Heab: Ha MPaKTUYECKUX MPUMEpaxX 3aKPENUTh 3HAHUS O CTPOSCHHH M CBOWCTBAX YIJICBOJOB Ha
npuMepe TIIOKO3bl M Kpaxmana. [IpuBHTH 3HaHUS O 3HAYEHWH YIJIEBOJAOB JUIS JKU3HEICATECIBHOCTH
OpraHu3Ma, yMETh OMPEICIIATh TIIFOK03Y, GPYKTO3y U KpaXMajl B paCTHUTEIIBHBIX MPOIYKTaX KaueCTBCHHBIMU
PEaKIMIMH.

3aj1aHus BBIMOJHAIOTCS B )KypHAe sl T1a00paTOPHBIX M MPAKTHUECKUX padoT:

1. [IpoBeneHue ONBITOB:

- B3aUMOJICHCTBHE TIIFOKO3bI ¢ rHapokcuoM meau Cu(OH),

- peakIys «cepeOpsHOTO 3epKaliay

- 00yrIIMBaHUE caxapo3bl
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- THJIPOJIA3 CaXapOo3bl
- IPUTOTOBJIEHUE KPaxXMaJlbHOTO KJeiicTepa

- KaYeCTBEHHAs peaKIys Ha Kpaxmall

- OKHCJICHHE LEJTI0NI03BI

2. 3anucarb Bce HEOOXOIMMBIC YPaBHEHUSI XUMHUECKUX PEAKIUN B M3yYEHHBIX SKCIIEPHUMEHTAX.
3. OnucaTh HAOMIOACHUS U CIETaTh BHIBOBI O MIPOJICIaHHON padoTe.

4.0TBETHTH HA KOHTPOJILHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE TaOOpaTOPHOI paboTHI.
Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTpo/bHbIE BOPOCHI.

1.Kakue BemiecTBa OTHOCSITCS K yIJIEBOJaM, U TOYEMY UM OBLJIO JaHO TaKOE Ha3BaHUE?

2. Yrto Takoe MOHOCaxapa, qucaxapa, noiaucaxapa? B uém ux otauuue apyr ot apyra?

3.Yka3arh kakue QyHKIIMOHAIBHBIE TPYIIITBI HMEET TIIF0K03a, U KaKHe CBOMCTBA MPOSBISICT?

4. Kakue XuMUYECKHE CBOICTBa JUIS TJIFOKO3bl U TJIMIIEPUHA SIBISIOTCS OOLIMMHU, U YE€M ITH
BEILIECTBA OTJIMYAIOTCS APYT OT Apyra? Hanmummre ypaBHEHUS COOTBETCTBYIOIIUX PEAKIUH.

5. CocraBuTh ypaBHEHHUS peakUUW MPU TMOMOIIM, KOTOPBIX Caxapo3y MOXHO NpPEBpPaTUTh B
3TaHO.

Kpurepuu onenku: cmorpets B pazaene 3.1 ®OC

JlabopaTopnasi padora Ne 10

Tema: Pemienue 3kcnepuMeHTAJIBHBIX 32/1a4 110 PACIIO3HABAHUIO OPTraHMYeCKHX BellecTB

Heab: QopMupoBaHHME HABBIKOB paclO3HaBaHMs OPraHUYECKHX BEIIECTB C IOMOILBIO
XapaKTepHBIX (KaYECTBEHHBIX) PEAKIMM, 3aKpEIUIEHNE YMEHUH 110 COCTABJICHUIO YpaBHEHUI peakiuil Ha
CBOWCTBA U MOJYYECHUE BEILECTB, PELIICHUIO SKCIIEPUMEHTAIbHbIX 3aj1au.

3a/iaHus BBIIOJIHAIOTCS B )KypHaJe [ JJAOOPAaTOPHBIX U NMPAKTUYECKUX paldoT:

1. IIpoBeneHue OIBITOB:

- OKCIIEPUMEHTAIILHOE ONPE/ICIIEHNE BEIIECTB

- OKCIIEPUMEHTAJIBLHOE ONpEIeNICHUE BEIIEeCTB — KApOOHOBBIX KUCIIOT

- KaUeCTBEHHBIE peakuu Ha (PYHKINOHAIbHYIO TPYIIITY

2. 3anucatb Bce HEOOXOIUMBbIE YpPaBHEHHS] XUMHUUECKUX PEaKLUi B U3YUEHHBIX SKCIIEPUMEHTAX.

3. Onucatb HaOMIOACHUS U C/IETATh BBIBOBI O MTPOJIEIaHHOMN paboTe.

4.0TBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ja0OpaTOPHOI paboThI.

Cooepotcanue 3a0anuii; cmompume MemoouyecKue YKa3anus no 1abopamopusvim paboman.

KouTtpoJibHbIe BONPOCHI.

1. Kakue peakunu Ha3pIBatOTCS Kau€CTBEHHBIMU?

2. Yro Ha3bIBaeTcs (YHKIMOHATBHOU rpymnmon?

3. Kakue pyHKIIMOHAIBHBIE TPYIIIBI Y CIIUPTOB, aIbACTHAO0B, KUCIOT?
Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

Tema 4.10. A30mcooepircawmue opzanuueckue coeOuHeHus.
Tunosble 3aaHust VI YCTHOTO 01Ipoca

1. Kakne opraHnueckrie COeUHEHNs HAa3bIBalOTCA HUTPO coeanHeHnsaMu? [IpuBennure npumMepsl.
Kakue opranndeckue coelMHEHNs Ha3bIBalOTCs amuHamu? [IpuBenure npumepsl.

2. Harmmmre cTpyKTypHBIE (GOPMYITBI TIEPBUYHOTO U BTOPHYHOTO aMHHA.

3. Ha3oBuTE CUMIITOMBI OTPABJICHUS! AHUIIMHOM. Y Ka)KUTE IMEPBYIO MOMOIIb IPU OTPABICHUU
AHUJIMHOM.

4. Kakue cBoiicTBa Haubosee XapakTepHbl A5 aMUHOB?

5. Kakue pyHKIMOHAIbHBIE TPYIIIBI COJIEpKaTCs B aMUHOKHCIOTax? B uém Guonornyeckas poiib
aMUHOKHCIIOT?

Jladoparopnasi padora Nell
Tema: Xumuueckue cBoiicTBa annaIuHA. [{BeTHbIe peaknuu Ha 0eJIKH.
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Heab 3aHATHS: TO3HAKOMHUTHCS C OCHOBHBIMH XUMHUYECKHMMH CBOMCTBAMHU a30TCOJEPIKAIINX
OpraHMYEeCcKUX coeAHEeHn. KauecTBeHHBIMU peaklusIMU, UCTIOIb3YeMbIMU AJIsi OOHAPYKEHHS OEITKOB.

3a/iaHus BBIIOJIHAIOTCS B )KypHAJE [ JJAOOPATOPHBIX U NIPAKTUYECKUX paldoT:

1.ITpoBeeHrE OMBITOB:

- coricTBa anuanHa CgHs NH,

- IOJIy4€HUE aHWJINHA

- B3aUMO/ICHCTBUE aHUIIMHA C OpOMHO BOIOM

- TOpEHUE aHUITUHA

- CBOMCTBO OENTKOB

- BzauMoaencreue 0eaxoB ¢ HNO3

- OMyperoBas peaKius

2. 3anucarb Bce HEOOXOUMbIEC YPABHEHUSI XMMUUECKUX PEAKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.

3. Onucath HAOMIOICHHS U CIIENIaTh BBIBOJBI O MPOJICIIaHHON paboTe.

4.0TBEeTUTH HA KOHTPOJIbHBIE BOIIPOCHI U MOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.

Cooepotcanue 3a0anuii: cmompume Memoouyeckue YKa3aHus no 1abopamopusim paboman.

KoHTpo/bHbIE BONPOCHI.

1. Kakue ¢pyHKIMOHANbHBIE IPYIIIBI COAEPKATCA B aMUHOKHUCIIOTAX?

2. Yto Takoe 3aMEHUMBbIC U HE3aMEHUMbIE aMHUHOKHUCIIOTHI?

3. IlpuBenure mnpuMmep apoMaTrHdyeckoro amuHa. Kakue XHMMHUYECKMe CBOMCTBAa JUIsI HETro
XapaKkTepHbI?

4. HanumuTe ypaBHEHUE PEAKLUU ITOJIy4YEHHs TPUIIENTHA.

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

Tema 4.11. lHonumeper.
Tunosble 3a1aHus JAJI51 YCTHOTO ONPOCa
1. VkaxuTe Kakue OCHOBHBIC XUMUYCCKUE PEAKIIUH JISKAT B OCHOBE CHHTE3a ITOJIMMEPOB.
2. [IpuBeauTe mpuUMepsl peakiuii MOJTMMEPU3alUY U TIOTUKOHICHCAIUH.
3. [IpuBeuTe IPUMEPHI TPUPOTHBIX BHICOKOMOJICKYIISIPHBIX COSTMHEHUN PACTUTEIIHBHOTO U
KUBOTHOTO TIPOUCXOKICHUS

Tema 4.12. Xumusn u sncusns.
Tunosble 3a1aHus AJI5 YCTHOTO ONPOca

1. Kakue xumMHuyecKkue BEIecTBa U JUIs 4Yero Mbl UCIIOJIb3YeM JoMa?

2. B cocraB naka Uit HOTTe BXOJUT CMECh PAaCTBOPUTEIEH, Yalle BCero ITUaneTar,
OyTuianeraT, n3onponuiaoBsiii cnupt. CoctaBbTe opMysIbl 3TUX BeecTB. K kakoMy Kitaccy BeliecTB
OHHM OoTHOCATCA? J{aliTe UM Ipyrue Ha3BaHUS.

3. B cocTaBe MHOTHX CPEJICTB /Uil yMBIBaHUS UMeeTCs 2- OpoM- 2- HUTpomnpomnasanon-1,3.
CocraBbTe ero GpopMyity.

O06001menne u cucremaruzanus 3HaHui. {updepeHunpoBaHHbIN 3a4eT.
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4. KOHTPOJIbHO-0LICHOYHBbIC MaTePHAJIbI IJIsl IPOMEKYTOYHOM aTTeCTAlliH 110 y4eOHOMH
AUCHUILINHE

[IpenMeToM OLIGHKH SIBISAIOTCS YMEHHUS W 3HaHUS. KOHTpOIb M OLEHKA OCYLIECTBIISIOTCS C
UCIIOJIb30BaHUEM CIIETYIOMUX (GOPM U METO/IOB:

KoHTponb © oOLlEHKa pe3yslbTaTOB OCBOCHHMS Y4eOHOM JIUCHUIUIMHBI  OCYHIECTBIISETCS
IpernojaBaTesieM B Ipolecce MPOBEACHUS ayIUTOPHBIX 3aHATHI. TeKyluii KOHTPOJIb OCYIIECTBIISETCS B
¢dopme: ycTHOTO OIpoca, MOTYYSHHBIX O0YUYarOIIMMCS, B Tpoliecce paboThl HA 3aHATHUSIX, TTOJIOKHUTEIBHBIX
OLICHOK, BBIMIOJIHEHUS BCEX NPAKTHUECKUX U JIA0OPATOPHBIX pabdOT Ha MOJOXKUTEIBHYIO OICHKY.
[TpomesxyTouHas arTecTanus NpoBoIUTCA B hopme TudhepeHIIMPOBAHHOTO 3a4eTa B TECTOBOM GopMme.

IlepeyeHb BONPOCOB /1JIsl NOATOTOBKHU K AU PepeHUMPOBAHHOMY 3a4eTy
1.Ileprnoauueckuii 3aKoH 1 nepuoauueckas cuctema anemenToB .M. MenneneeBa B cBete
YUEHHUS O CTPOCHUHU aTOMa.

2.CoBpeMeHHBIE MPEICTABICHUS O CTPOCHUHN aTOMHBIX OpOUTANIEH XUMHUECKUX AJIEMEHTOB.
DneKTpoHHBIE (HOPMYIIBI U rpa@UuecKue CXeMbl CTPOCHHUSI SJICKTPOHHBIX CIIOEB aTOMOB.

3.CocraB aToMHBIX sifep. M3oTomnbl. [IoHsATHE XMMHUECKOTO 3JIEMEHTA.

4.I3MeHeHne cocTaBa, CTPOSHUS M CBOMCTB MIPOCTHIX BEIIECTB-HEMETAIIIOB, 00pa30BaHHBIX
3JIEMEHTaMU: a) OJTHOTO Neproia; 6) oHOM rpymbl nepruoauyeckon cucremsl JI.M. Menneneena.

5.KoBanenTHas cBs3b. Bupl KOBaJeHTHOH CBS3U.

7.Nonnas cBsi3b, ee oOpazoBaHue. CTENeHb OKUCICHUS U BaJIECHTHOCTD 3JIEMEHTOB.

8.0nexTponutnueckas quccouuanus. Ctenens quccounanuu. CUiabHbIE YIEKTPOIUTHL.

9.Peakuyi HOHHOTO OOMEHA B BOJHBIX PaCTBOPAX, YCIOBHS UX HEOOPATUMOCTH.

10.I'uxponus coneit.

11. O6mas xapaKTepuCTHKa METAJUIOB IVIABHBIX MOArPYII MEPUOINIECKON CUCTEMBI XMMHUUECKUX
aneMeHToB /.. Menneneesa, ctpoeHne ux aroMoB. MeTtayumdeckas CBs3b.

12.0xucnuTenbHO-BOCCTAHOBUTEIBHBIE CBOMCTBAN CTENICHH OKUCIICHHSI XUMHYECKHX DJIEMEHTOB.

13. OcHoBHBIE NOJIOKEHHUS TEOPUU XUMUdeckoro crpoeHusi A.M. bytieposa. Xumuueckoe
CTPOEHHE KaK MOPAJAOK COEIUHEHUS U B3aUMHOTI'O BIIMSIHUSI aTOMOB B MOJIEKYJIaXx.

14. 30omepust OpraHMYeCKUX COEAMHEHUM, €€ BUIBI.

15. TlpenenpHbIe YIIIEBOIOPOIBI, 00IIast PopMyIia COCTaBa, AIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHHUE.

16. HempenenpHBIC YIIIEBOOPOIBI psifia dTUIICHA, 00mIas popMysia cocTaBa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE, SP2-THOpUIM3aIMs HIEKTPOHHBIX 00JaK0B aToMa yriepoja. M3omepus.

17. Auerunen — npeaCcTaBUTENb YTIIIEBOJOPOIOB C TPOMHOM CBSI3bIO B MOJIEKYJIE, SP-
rUOpUIN3aIMs SIEKTPOHHBIX 00JIaKOB aTOMA YIiepoa.

18.Apomarnueckue yrieBojoposl. CTpykTypHas ¢popmyna 6ernsona (mo Kekyie). DinekrporHHoe
CTPOEHHUE MOJIEKYJIbI, IOJYTOPHAsI CBA3b.

19.I'omonoruueckuii psig MpeaebHBIX OHOATOMHBIX CTUPTOB. DTHIICHTIIMKOIb U TIUIIEPUH KaK
MPEJCTaBUTENIN MHOTOATOMHBIX cUpToB.DeHO, cTpoeHue, hru3nyeckre 1 XUMHUUECKUe CBOMCTBA.

20. Anprierupl, TOMOJIOTUIECKHN PSJl, CTPOSHHE, (YHKIIMOHATIBHAS TPYIa. XUMHUYECKHE
cBOMcCTBa anbaeruoB. [loaydenue, npuMeHeHHe MypaBbUHOTO M YKCYCHOTO aJIbJIETUIOB.

21.T' oMOJIOTHYECKUH PsiJ] IPENIETBHBIX OJJHOOCHOBHBIX KHCIIOT.

22.I'moK03a — BaKHEHIIHA TPeCTaBUTEIb MOHOCAXapUI0B, CTPOCHHE, PU3NUECKUE U
XUMHAYECKHE CBOWCTBA, TPIMEHEHHE.

23.AMUHOKHCIIOTBI, CTPOEHHE, U30MepHsl, (PU3NUYecKre CBOWCTBA, 0COOEHHOCTH XUMHUECKUX
cBoicTB. buonornyeckoe 3HaueHue anbha'"aMUHOKHUCIIOT.

24.B3anMOCBs3b MEXy KJIaCCaMU OPraHUYECKUX COCIMHEHUH.
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I. TIACIIOPT

Ha3nayenue:

®OC mpenHa3HaueH A KOHTPOJIS U OLICHKH PEe3yJlbTaTOB OCBOEHHUS y4eOHOW IUCIUILTUHBI
OY/J.11 Xumus mno crenuanbHocTsM (6a3oBas moaroroBka): 23.02.04 TexHuueckas HSKCIUTyaTaIus
MMOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U 000pynoBanus (1mo orpacism), 27.02.03
ABTOMaTHKa W TEJIEMEXaHUKa Ha TPAHCIOpPTE (KEIE3HOJOPOKHOM TpaHcroprte) (0a3oBasi MOATOTOBKA)
CIIEYIOIIMMU YMEHUSIMH, 3HAHUSIMH.

[TpenMeToM OICHKH SBISIOTCS YMEHUS U 3HAHUS.

KouTponb u oneHka pe3yabTaTOB OCBOCHHS JMCLUUIIIMHBI OCYIIECTBIISETCS IMpernojaBaTesieM B
mporecce MPOBENCHHUS AayAMTOPHBIX 3aHATUH, NPAKTUYECKUX U JAO0OpaTOpPHBIX padoOT, a TakKxKe
BBITIOJTHEHUS 00yYarOIIMMHUCS BHEAYIUTOPHBIX CAMOCTOSATEIBHBIX PadoOT.

1. SAJAHUME JUTA OBYUAIOINXCA

Bapuanr 1
HNHcTpykuus s 00yqarommxcst
BaumaTensHO npounTaite 3agaHue.
Bpewms BoimonHenus 3aganus —_90 MuHyT
Yacts A

Orta yacth coctouT u3 15 3amanuit. (A 1 — A 15). K xaxxaoMy 3aianuio qaHsl 3 BapuaHTa OTBETOB, U3
KOTOPBIX TOJBKO OJMH BepHbIA. Kak/10e MpaBMIbHO BBITOJIHEHHOE 33/1aHME YacTU A OlleHUBaeTcs B 1
Oai.

A 1. DaexkTponHas popmy.ia 1s° 25° 2p°3s” 3p’ COOTBETCTBYIOT ATOMY:

1) Li2)Na 3K
A 2. B pe3yabTarte coeiiHeHusl ABYX aTOMOB kucjaopoaa O, o6pasyercs cBs3b:
1) Nonnas 2)Bonoponanas 3) KoBasienTHast HENosipHas

A 3. CteneHb OKHUcJeHNs cepbl B coenuHenun FeSO; paBHa:
1) +2 2)+3 3)+4
A 4.KMC10THBIM M OCHOBHBIM OKCH/OM SIBJISIIOTCS:
1) SO,.uMqO 2) CO.u H,O 3)ZnOwu Al,O3
A 5. KucJjioTHble cBOliCcTBa HanboJ1ee AIPKO BLIPA’KEHbI Y BellleCTBA, (POpMYJia KOTOPOro:
1)NH; 2) H,S3)HCL
A 6. Oxcuapl cepol SO, B3anMoOIeiiCTBYET € :
1)H,2)0; 3)H,0
A 7. T'uapoxcua munkaZn(OH), MoxkeT pearupoBaThb:
1) CaSOq 2) HCL3)H,0
A 8.C xakuM u3 BelecTB pearupyet pactBop CuSOy:
1)HCL2)NaOH 3) HNO3
A 9. T'omos10oramu AABJISIKOTCSH:
l)reHTaH v MEHTaAUCH2)ITaH U MPOMaH  3)3TaHOJ U ITaHATb
A 10. I'mapoxkcunbnas rpynna (OH) numeercst B MosieKkyJiax:
1) cnuptoB  2)3¢upoB  3)KUpoB
A 11. K kakomy U3 npuBe/IeHHbIX THIIOB PeaKUMii MOKHO OTHECTH pPeaKuMI0 HOHHOI0 o0MeHa?
1) Paznoxenus 2) 3amemienue 3) Heittpanuzaruu
A 12. D1eKTPOJIUTOM ABJISIOTCH Ka’K10€e BelleCTBO B PSAY:
1) C;Hg , H,CO5  2) Ba(OH), ,CH30CH3 3) KOH , H3PO4
A 13.YpaBuenune peakuuu Zn(OH), + H;SO4= ZnSO4 + 2 H,O cooTBeTcTBYeT KpaTKoe MOHHOE

ypaBHeHHE:
1) H'+OH =H,0 2) H,S04+Zn** = ZnSO4+H,0 3) Zn(OH), + 2H"'=Zn*" +2H,0
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A 14. Kakoe U3 BelleCTB 0Ka3bIBaeT HA OPraHU3M 4YeJI0BeKa HapKOTHYecKoe AelicTBue?
1) C;Hs0H2)H,CO3 3)CH4

A 15. Ilpu neiicTBHM CHHPTOBOIO PAacTBOPA 1eJI04YH Ha 2-XJI0p-0yTaH o0pa3syercs:
1) ByranoBas kucnora  2) lluknoOyran3)byren-2

Yacts B.

[Tpu BeIONHEHUHM 3a7aHUl yacTu B, HE0OOXOAMMO BBINOIHUTh YKa3aHHbIE 3a/laHUs, AaTh Pa3BEPHYTHIN
OTBET, HAMCaTh BCE HEOOXOIMMBIE ypaBHEHHUS pEaKLMH, yKa3aTb Ha3BaHMsI IPOJYKTOB pPEaKLMHU U
HCXOJHBIX BEILECTB.

Kaxxoe mpaBuiIbHO BBHINOJHEHHOE 3a/1aHe YacTH B orneHnBaercs B 2 6aa.

B 1. OcymecrBuTe eno4ky npespamenunii. Hamummre Bce He00OX0aMMble peaKkum.
CaC03—>CaCI2—>Ca(OH)2
B 2. OcymiecTBuTE 1IeNOYKY NpeBpaiennii. Hanummre Bce He00X01UMbIe peaKI[UH.
CoHsCl—>CyH5s0OH—>C,H;ONa
B 3. Uto Takoe BoAHBIH ruaposu3 con? Hanummre ypaBHeHHs] peakuuu ruapoJmsa coau FeCl, B
MOJIeKYJIsIpHOI 1 HoHHOH dopmax. KakoBa cpeia BogHOro pacTBopa 3Toi coiu?

Yacts C.

HpI/I BBIIIOJIHCHUH 3aJaHUI JacTH C, HGO6XOI[I/IMO B YPaBHCHUAX OKHCIIMTEIIbHO-BOCCTAHOBUTEILHOM
peaKI_II/Iﬁ HO,Z[O6paTB KOB(I)(i)I/II_[I/IeHTBI MCTOJAOM 3JICKTPOHHOI'O 6ancha, YKa3aTb OKHUCIUTCIIb U
BOCCTaAaHOBHUTCIIb.

Ka;moe IIpaBUJIbHO BBIITOJHCHHOC 3a/1aHNUC YaCTU C OLICHUBACTCs B 10 6amnoB.

C 1. PaccraBbre KO3(p(PUUMEHTHI B YPAaBHEHMH OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON Ppeakuuu

MeTO0/0M 3JIeKTPOHHOI0 0ajlaHCca. YKaKNTe OKHCJINTEIb U BOCCTAHOBHTE/Ib.
Cu+HNO3=Cu(NO3),+NO+H,0

C 2. PaccraBbTe KO3(p(pUUMEHTHI B YpPaBHEHMH OKHCJIUTEIbLHO-BOCCTAHOBUTEILHON Ppeakuuu

METOI0M IJICKTPOHHOI0 0ajaHca. YKaKUTE OKHCJIUTE]Ib H BOCCTAHOBHUTEIb.
P +0,=P,0s

I1l. TTIAKET ITPEIIOAABATEJIA

[T a. YCJIOBUA

I'pynna cpaér nuddepeHIMpoBaHHbIA 3a4€T B MOJIHOM COCTaBe, JAEJICHHUS Ha MOATPYMINbI He
MIPOUCXOIUT.

KonnyecTBo BapraHTOB 3a1aHus TSl cAaomux AuddepeHunpoBaHHbIi 3a4€T— 5 BAPHAHTOB.

Bpewms BeinonHenus 3aganus — 90 MUHYT.

OoopynoBanme: Ilepuoguueckas cucTeMa XMMHUYECKMX 3JEMEHTOB, TaljiMlla pacTBOPHUMOCTH,
ANEKTPOXUMUYECKUH PsIJl HAPSYKEHUS] METAJLIOB.

ITaI0HbI OTBETOB
Kurou k orBeram nist Bapuanrta Nel
Yacrs A
Ne Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All Al2 AlI3 Al4 AlS
2 3 3 1 3 3 2 2 2 1 3 3 3 1 3

Yacts B
B 1. 1) CaCO;3 + HCI = CaCl; + H,O + CO,
2) CaCl,+2NaOH= Ca(OH), + 2NaCl
B 2.1) C,HsCl + HOH = C,HsOH
2) C,HsOH + Na = C;Hs0Na + H,
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B 3. l-ascrynennFeCl, + HOH =>Fe(OH)CI + HCI
Fe," + 2CI'+ H + OH =>Fe(OH)" + 2CI'+ H”
2-ascrynenbFe(OH)CI + HOH =>Fe(OH), + HCI
Fe(OH)" + CI' + H" + OH =>Fe(OH), + H' + CI

Yacts C
C1 3Cu+8HNO3=3Cu(NO3),+2NO+4H,0
Cu’-2e=Cu*? BOCCTAHOBUTEIb, OKHCIICHHE
N*° + 3e = N2 OKHCJIUTEIh, BOCCTAaHOBJICHHUE
C 2.4 P +50,=2P,05
P% _ 5 ¢ = P™ okucrnenue, BOCCTAHOBUTEND
0%+2e=07 BOCCTAaHOBJICHHUE, OKUCIUTEIID
1116. KPUTEPUM OLIEHKI
Kputepumn onieHKH pe3yibTaToB
OtMeTKa (OLeHKA) KonnuecTBo mpaBuibHBIX 0TBETOB B | KosndyecTBO MpaBUIbHBIX OTBETOB B
MPOIEHTAX Oamrax
5 (OTJIMYHO) 86 - 100 30-35
4 (xoporio) 76 - 85 25-29
3 (YA0OBIETBOPUTEIHHO) 61-75 18-24
2 (HeYZIOBJICTBOPUTEIILHO) 0-60 0-17

55




