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1. O6mue nmosoxxeHUst

B pesynbsrate ocBoeHust yueOnoun auctumanabl OY J1.11 Xumust oOydarommuiicss JoKeH 001a1aTh
npeaycMoTpeHHBIMH PT'OC COO u ®I'OC CIIO no cneuunanbHoctu 11.02.06 TexHudeckas dKCIUTyaTamus
TPaHCHOPTHOTO  PaAMO3JIEKTPOHHOTO oOopynoBanust (mo Buaam Tpancnoprta), 23.02.06. Texnuueckas
SKCIUTyaTalys MOABIYKHOTO COCTaBa JKeJe3HBIX Topor (0a30Bast MOATOTOBKA) CIEAYIOIUMHI YMEHHSIMH, 3HAHUSIMHU.

Y 1. Ha3biBaTh n3y4yeHHbIE BEIIECTBA MO TPUBUATIBLHOW UM MEXKIYHAPOIHON HOMEHKJIATYpPE;

¥Y2. Onpenensitb: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, TUI XUMUYECKON
CBA3M B COCIMHEHMSX, 3apsA]l HMOHA, XapakTep Cpedbl B BOJHBIX pacTBOpaX HEOPraHWYECKUX U
OPraHUYECKUX COCJAMHEHHUH, OKHUCIHUTENIb MU BOCCTAHOBUTEIb, MPUHAJJICKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPraHMYECKUX M OPTaHUYECKUX COCAUHEHUM;

¥3. XapakrepuszoBaTh: 3JIEMEHTHl MajbIX IEPUOJOB MO HX MOJIokeHUIo B [lepuonuueckoi
cucreme [[.M.MenneneeBa; o0mue XMMHUYECKHE CBOMCTBA METAJJIOB, HEMETANIOB, HEOPTaHUYECKUX U
OpraHWYEeCKUX COCIUHEHMM; CTPOCHHE M XHUMHUUYECKHE CBOMCTBA H3YYEHHBIX HEOPraHUYECKUX U
OpPraHUYECKUX COCIUHEHHUI;

Y4. OObBACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa W CTPOEHMS, HPHUPOAY
XUMHUYECKON CBSI3U (MOHHOW M KOBAJIEHTHOW, METAJUIMYECKON M BOJIOPOAHOM), 3aBUCUMOCTh CKOPOCTHU
XUMHYECKOHN PeaKIMy U TIOJI0KEHNUE XUMUYIECKOTO PABHOBECHS OT Pa3IMIHBIX (JaKTOPOB;

Y5. BINOAHAT XUMUYECKUH IKCIEPUMEHT MO PACIO3HABAHUIO BAKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB;

Y6. IIpoBoauTh: CaMOCTOSITENBbHBIA IMOUCK XUMHUYECKOW HWHGOpMAIUU C HCIOIb30BaHHEM
Pa3IMYHBIX HUCTOYHUKOB - (HAYyYHO-TIOMYJISIPHBIX HW3/IaHUM, KOMIBIOTEPHBIX 0a3 JIaHHBIX, PECypCOB
WuTepHera); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUH i O0OpabOTKM W Tepenayd XUMUYEeCKOU
uHpopMauy 1 €€ IPeACTaBICHUS B pa3IHIHBIX (hopMmax;

31. Baxneillmne XMMHYECKHE MOHSTHUS: BELIECTBO, XMMHUYECKUH 3IIEMEHT, aToOM, MOJIEKYJa,
OTHOCUTEIILHBIE aTOMHBIE M MOJIEKYJISIPHBIE MAaCChl, MOH, aJUIOTPOIUSI, W30TOIbI, XUMUYECKas CBS3b,
ANEKTPOOTPHUIIATETILHOCTD, BAICHTHOCTh, CTENICHb OKUCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINH 00bEM
ra3000pa3HBIX BEIIECTB, PACTBOPHI, DJEKTPOJUT U HEIJEKTPOJIUT, IICKTPOIUTHUUECKAS TUCCOIUAINSA,
OKHUCIIUTEIh U BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBJICHHE, TEIIOBOU A (HEKT peakiuu, CKOPOCTh
XUMUYECKON pEakIuu, KaTalii3, XHMHUYECKOE pPaBHOBECHE, YIJIEPOJHBIN CKeNeT, (YyHKIMOHAIbHAs
rpyInma, u30Mepus, TOMOJIOT U,

32. OcHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUSI MACChl BEIECTB, MOCTOSTHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3akoH .M.Menneneena;

33. OCHOBHBIE TEOPUH XUMHUU: XUMHUYECKOHN CBSI3U, DJICKTPOIUTHUECCKON JUCCOIHAIINH, CTPOCHHS
OpraHUYECKUX U HEOPraHUYECKUX COECTUHEHU;

34. Baxueiilye BeliecTBa M MaTepHabl: BaXXHEWIINE METAJIBI U CIUIaBBI; CEpHasi, COJISHAs,
a30THAsl U YKCyCHasl KUCJIOTHI; OJIarOpOJIHbIE Ta3bl, BOAOPO, KUCIOPO/I, TAJIOT€HbI, IIETOYHBIE METAILIBL;
OCHOBHBI€, KHCJIOTHbIE U aM(OTEPHBIC OKCHIBI U THAPOKCHIBI, MIETOYH, YTIIIEKUCIIBIA U YrapHbBIN Ta3bl,
CEepPHHUCTBIA Ta3, aMMHAK, BOJIa, NMPUPOJIHBIA ra3, METaH, 3TaH, JTUJIEH, AlETUJICH, XJOpPHUJ HaTpus,
KapOOHAT M TrUApoKapOOHAT HATpHs, KapOoHaT U (pocdar kampims, 6€H301, METAHOJI, ITAHOJ, CIIOKHbBIC
3(UpBI, KUPBI, MblIIa, MOHOCaXapUAbI(TIIOK03a), AUcaxapuibl (caxaposa), Mmolucaxapuabl (Kpaxman u
LIGJ'IJ'IIOJ'IOSEI), AHWJINH, aMHUHOKHCJIOTHI, 6€J'IKI/I, HUCKYCCTBCHHbBIC 1 CUHTCTUYCCKUC BOJIOKHA, KAY1YKHU, IJIACTMACCHI.

B pamkax mnporpamMmbl y4eOHOW IHUCHMIUIMHBI OOYYalONIMMHUCS OCBAaWBAIOTCS JIMUHOCTHBIC
(manee — JI), meranpenmeTtHele (1anee — M) u mpeIMeTHbIC pe3ynbTaThl 0a30Boro ypoBHs (nanee — I1) B
cooTtBeTcTBUH ¢ TpeboBanusiMu @I'OC cpennero o0IIero oopa3oBaHusL.

JInyHoCTHBIE: MeTanpeamMeTHble: IIpeameTHbIe:
JI.1 Poccuiickas rpaxaaHcKas M.1 YMeHue caMOCTOSITENIbHO I1.1 ChopmupoBaHHOCTH
HUJIEHTUYHOCTb, TATPUOTHU3M, ONPENENATh eI AESITEIIbHOCTU U | IPEACTABICHUN O MECTe
YBa)X€HUE K CBOEMY Hapoay, COCTABJIATH IUIAHBI JEATEIBbHOCTH; | XUMUUA B COBPEMEHHOMN
YyBCTBO OTBETCTBEHHOCTH MEPE]l | CAMOCTOSTEIBHO OCYIIECTBIIATh, | HAYYHON KapTUHE MUPA;
PonuHoi1, rop10CTh 3a CBOM Kpal, | KOHTPOIUPOBATH U IIOHMMaHUE POJIM XUMUU B
cBoro Ponuny, nponutoe u KOPPEKTUPOBATh AESITEIBHOCTB; (hopMHpOBaHUM Kpyro3opa u




HaCTOosIIee MHOTOHAIIMOHAIIBHOTO
Hapopaa Poccun, yBakeHue K
rocyJapCTBEHHBIM CUMBOJIAM
(repO, dutar, ruMH)

JI.2 I'paxxnaHckast mo3uus
AKTUBHOT'O M OTBETCTBEHHOI'O
YJIeHa POCCHICKOro 00IIecTBa,
OCO3HAIOIIEIO CBOU
KOHCTUTYIIMOHHBIC IpaBa U
0053aHHOCTH, YBaXKAIOIIETO
3aKOH U IIPABOIOPSIIOK,
00J1aJar0IIEero YyBCTBOM
COOCTBEHHOI'0O JOCTOMHCTBA,
OCO3HAaHHO NMPUHUMAIOIIETO
TPaJUIHOHHBIC HAIIMOHAIBHBIC
0011IeUeIOBEYECKIE
T'YMaHHCTUYECKUE U
JEMOKPATHIECKUE [ICHHOCTH

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

JI.4 MupoBo33peHue,
COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIECTBEHHOU
MPAKTUKH, OCHOBAaHHOE Ha
JUajore KyJibTyp, a TaKXKe
pa3auYHbIX HopM
OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHUE CBOETO MECTa B
MOJIMKYJIbTYPHOM MUPE

JI.5 OcHOBBI caMOpa3BUTHUS U
CaMOBOCITUTaHUS B COOTBETCTBUH
C 00111e4YeI0BEYECKUMU
LEHHOCTSIMU U HJiealaMU
Ipa)/1aHCKOro OOIIEeCTBa;
TOTOBHOCTb U CITOCOOHOCTD K
CaMOCTOATENILHOM, 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 TIeNN U
COTPYIHUYATH JUIS UX
JOCTHKEHUSI

HCII0JIb30BaTh BCE BO3MOKHBIE
peCYpCHI AJIs JOCTHUKECHHUS
IIOCTaBJICHHBIX LEJIEH U
pean3anyy IIaHOoB
JeSITEIbHOCTH; BBIOUPATh
YCIICIIHBIE CTPATETUU B
Pa3IMYHBIX CUTYaLUsAX

M.2 YmMmeHue npogyKTUBHO
00I1aThCs ¥ B3aMMO/IEHCTBOBATh
B [IPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YUUTHIBATh
MO3HIINYU IPYTUX YYaCTHHUKOB
JeATEeIbHOCTH, 3P PEKTUBHO
paspemniatb KOH(IUKTHL; BIaJIETh
HOpMaMHU PEYeBOro MOBEJCHUS B
Pa3IMYHBIX CHUTYalUsIX
MEXJIMYHOCTHOTO U
MEXKYJIBTYPHOTO OOIICHHUS

M.3 Bnanenue HaBbIKaMHU
MO3HABATEJIbHOM, Y4eOHO-
HCCIIE0BATEIBCKON U IIPOEKTHON
JeSITEIbHOCTH, HAaBBIKAMU
paspernieHust mpoosiem;
CIIOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY
METO/OB PEIICHUs TPAKTUYECKUX
3aj1a4, MPUMEHEHHUIO Pa3THIHBIX
METO/I0B TTO3HAHUS

M.4 '0TOBHOCTh M CLIOCOOHOCTH
K CAaMOCTOSITEJIbHOM
UH(POPMAaIMOHHO-
IM03HABATEIILHOM JCSITCIIFHOCTH,
BIIQJIETh HABBIKAMH MOJTYYEHUS
Heo0XoIuMol nH(popMaLuu U3
CJIOBapel pa3HbIX TUIIOB, YMETh
OPUEHTHPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX UH(pOpMAIIHH,
KPUTHYECKH OIEHUBATh U
HUHTEPIPETHPOBATH HH(POPMALIHIO,
MOJIYy4aeMyI0 U3 Pa3IuyHbIX
HCTOYHHKOB

M.S YmeHue ucnosb30BaTh
cpenctBa HHGOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(nanee - UKT) B pemenun
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpTraHU3aIMOHHBIX 337124 C

(GyHKIMOHATBHON
I'PaMOTHOCTH YeJIOBEKa JIIS
peleHHs MPaKTHYECKUX 3a7a4

I1.2 Bnanenue
OCHOBOIIOJIAraloIIMMHU
XUMUYECKUMHU MOHSTHUSIMH,
TEOPUSIMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE M0JIb30BaHUE
XUMUYECKON TEPMHUHOJIOTHEN U
CHMBOJIMKOH

I1.3 Bianenue oCHOBHBIMU
METOaMH HAyYHOTO
MO3HAHUSI, UCTIOIB3YEMBIMH B
XUMHH: HaOJIIO/ICHNE,
omHcaHue, U3MEpPEHUE,
SKCIEPUMEHT; YMEHUE
0o0pabaTsiBaTh, OOBSICHATH
pE3yNbTaThl IPOBEACHHBIX
OTIBITOB U JICJIATh BBIBO/IBI;
TOTOBHOCTb U CIIOCOOHOCTD
MPUMEHSATH METObI IO3HAHUS
IIPYU PELIEHUHN TPAKTUYECKHUX
3a1a4

1.4 ChopmupoBaHHOCTD
YMEHHUS /1aBaTh
KOJIMYECTBEHHBIE OLICHKH U
IIPOBOAMTH PACUETHI 110
XUMHYECKUM (popmyrnam U
YpaBHEHHSIM

I1.5 Bnanenue npasunamu
TEXHUKH 0€30I1aCHOCTH HpHU
VICIIOJIb30BAaHUU XUMUYECKUX
BEIICCTB

I1.6 ChopmupoBaHHOCTH
COOCTBEHHOM MO3UIIMH T10
OTHOIIEHHUIO K XUMHUUECKOHN
nH(pOpMaIUY, TOTyJaeMon U3
Pa3HBIX UCTOYHUKOB,;

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

I1.8 [Ins cnenbix u




JI.7 HaBbIKM COTpYyJHHYECTBA CO
CBEPCTHUKAMH, JIETbMU
MJIaJIIIEr0 BO3pacTa, B3pOCIbIMU
B 00pa3oBaTEILHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON
U APYTUX BHUJIAX J1€ATEIbHOCTH

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

JI.9 '0TOBHOCTE M CIIOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIIC
caM000pa30BaHUIO, HA
MPOTS)KEHUM BCEU JKU3HU,
BBIPabOTaTh CO3HATEIHLHOE
OTHOIIIEHNE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO
YCTEIHOW MPodeCcCHOHATBHON 1
OOIIIECTBEHHOH AeATEILHOCTH

JI.10 DcTeTnueckoe OTHOLIECHHUE K
MHUPY, BKJIIOYAsi 3CTETUKY ObITa,
HAy4YHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
OOIIIECTBEHHBIX OTHOIIEHNHI

JI.11 IlpunsTtue u peanuzanus
LIEHHOCTHU 3/J0POBOTO U
6e3omacHoro oopasa >K1U3HH,
MOTPEeOHOCTH B PU3NYECKOM
CaMOCOBEpPILIEHCTBOBAHHH,
3aHSATHUSIX CIIOPTUBHO-
03JI0POBUTEIBHOU
JESTeTbHOCTHIO, HETPUSITHE
BPEJIHBIX MPUBBIYEK: KYPEHHUS,
yHOTpeOIeHUS aTKOTOJI,
HapKOTHKOB

JI.12 bepexHoe, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOILIEHUE K
¢buznueckomy u
IICUXOJIOTUYECKOMY 370POBBIO,
KaK COOCTBEHHOMY, TaK U JIPYTUX
JIFOJIEW, YMETh OKa3bIBATh IIEPBYIO
IIOMOIIb

JI.13 Oco3HaHHBI BEIOOD
Oynymei npodeccuu u
BO3MOYKHOCTH peain3aliu

colOumoieHreM TpeOoBaHu
OPrOHOMHUKH, TEXHUKH
0e30IaCHOCTH, TUTHCHBI,
pecypcocOepekeHus, IPAaBOBBIX U
TUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH

M.6 YmeHue onpenensiTh
Ha3HaueHHUe U QyHKIUU
Pa3IMYHBIX COITMATBHBIX
WHCTUTYTOB

M.7 YMeHHe caMOCTOSATEIBHO
OIICHUBAThH U IPUHUMATH
pEIICHHUS, ONIPEICIISIOITNE
CTpAaTEeruio MOBEICHUS, C YIETOM
TPaKJAHCKUX U HPAaBCTBEHHBIX
LHEHHOCTEH

M.8 Binanenue sI36IKOBBEIMUA
CPEJICTBAMU: YMETH SICHO,
JIOTUYHO ¥ TOYHO U3J1araTh CBOKO
TOUKY 3pEHUS], UCII0JIb30BATh
aJICKBaTHBIE SI3bIKOBBIE CPECTBA;
BJIa/IETh BCEMU BUJaMH pEUYEeBO
JEATEIIBHOCTH: ayAUPOBaHUEM,
YTeHHEM (IIOHUMaHUEM),
TOBOPEHHUEM, TUCBMOM;
HCIIOJIb30BaTh NPUOOPETECHHBIE
3HAHUA U YMEHUS Ul aHAJIU3a
A3BIKOBBIX SIBJICHUI HA
MEXIPEAMETHOM YPOBHE

M.9 BianeHue HaBBIKAMU
MO3HABATEJIbHON peIeKCUN Kak
OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIILHEIX
IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUH, T'PaHULl CBOETO
3HAHUSA U HE3HAHUS, HOBBIX
MO3HABATENIbHBIX 3a7a4 M CPEJICTB
HUX JOCTHKECHUS

CJIa00BUASIIUX 00yYaArOIIUXCS
OBJIaJICHHE MTPaBUIIAMHU 3aMUCH
XUMHYECKHX (OPMYII C
UCIIOJIb30BaHUEM pelbeHO-
TOYEYHOU CUCTEMBI
o6o3nauenwii JI. bpaiins.




COOCTBEHHBIX JKU3HECHHBIX
IJIAHOB; OTHOCUTBCS K
npodeccnoHaTBEHOMI
JEATENLHOCTH KaK K
BO3MOYKHOCTH Y4acCTHsI B
PELICHUH JTHYHBIX,
0OI1IECTBEHHBIX,
rOCyJIapCTBEHHBIX,
o0IIeHAIIMOHAIBHBIX TPOOIEM

JI.14 DKoJIOri4ecKoe MBIILICHUE,
MTOHUMAaHUS BJIIMSIHUS COIIMAIIBHO-
SKOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHHE MTPUPOTHON 1
COLIMAJIbHOU CpeJIbl; MpUoOpecTu
OTIBIT PKOJIOTO-HAMPABICHHON
NEATEIbHOCTH

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

B pesynpraTe ocBoeHus y4ueOHOM AMCUMIUIMHBI CTYACHT JOJDKEH (POpMHUpPOBATH ClENYHOIIME
JMYHOCTHBIE pe3ynbTathl (nanee — JIP):

JIP.2 IIposBistonivii akTUBHYIO TPaKIaHCKYIO MO3ULIUIO, JEMOHCTPUPYIOIIMH IPUBEPKEHHOCTD
MIPUHLUIIAM YECTHOCTH, IOPATIOYHOCTH, OTKPBITOCTH, DKOHOMHMYECKM AaKTHUBHBIA M YYacTBYIOLIUN B
CTY/IEHYECKOM U TEPPUTOPHAILHOM CAMOYIPABICHMM, B TOM YHCJIE Ha YCJIOBUAX JOOPOBOJIBUECTBA,
MIPOJYKTUBHO B3aUMOJICHCTBYIONINI U YYaCTBYIOIIUHN B €ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP.4 [lposBasitominii 1 I€MOHCTPUPYIOIIUNA YBOXKEHHE K JIIOJIIM TPY/Aa, OCO3HAIOIINI IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
poheccuoHaNbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAAN.

JIP.16 IIpuoOperenue oOydarOIMMHUCSA COLMAIbHO 3HAUYMMBIX 3HAHUH O MpaBHUIaxX BEIEHUS
HKOJIOTHYECKOr0 00pa3a JKU3HU O HOpMax M TPaJULMIX TPYJOBOH EATENbHOCTH YeIOBEKa O HOPMAaxX U
TPaIULMSIX MOBEAECHUS YeIOBEKa B MHOTOHALMOHAIBHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP.23 [TonyueHue o0OyyarommuMuUCs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus TMYHOCTH.

JIP.30 OcymecTBastonii MOUCK W HUCHOJb30BaHWE HWH(GOpMalUK, HEOOXOOUMOW  JUIs
3¢ (HEeKTUBHOTO BHITIOTHEHHS Pa3IMYHbIX 3a/1a4, IPO()ECCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHSI.

dopmoin IIPOMEKYTOUHOU aTTecTaluuu o yueOHO JUCLUTIIINHE SABJISIETCS
Au(ppepeHPOBAHHBIN 3a4ET.




2. Pe3yabTaThl 0CBOCHHSA Y4eOHON AMCHMILIMHDI, TOJJIe/KAalHe 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

IMoka3aTeu OlleHKH pe3yJabTaTa

®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) pa3nuyue MPOCTBIX U CIIOKHBIX
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) cocraBieHHUE  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 COECIMHECHMUI;

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
BBITIOJTHEHU S
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.




¥Y2. Onpenenarb: BaJIEHTHOCTh U
CTCIICHb OKHUCJICHUA XUMHNYCCKUX
9JIEMEHTOB, THII XUMHYECKOH CBI3U
BCOCJIMHEHUAX, 3apsi/i MOHA, XapakTep

Cpelbl B BOJTHBIX pacTBopax
HEOPraHUYeCKHUX H  OpPraHUYEeCKUX
COCAUHCHHA, OKHCIIUTEIIb u
BOCCTAHOBHUTCIID, MIPUHAICKHOCTh
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) npuMeHeHHUe 3aKOHA COXPAHEHUs
MacChbl BEUIECTB IMPU HAMKUCAHUU
YpaBHEHU;

4) COCTaBJICHHUE XUMHYECKHUX
yYpaBHEHUM, ypaBHUBAHUE HX;

5) ompeneneHue 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" DJIIEKTPOHOB;

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) ompeneneHrue MO XUMHUYESCKUM
dbopmynawm, MIPUHA/IIEKHOCTD
BEIIECTB K ONPEJCICHHOMY KJaccy
COCJIMHEHUH;

14) ompenenenne pH  cpensr
pacTBopa, B 3aBHCHMOCTH OT THIMa
TUAPOJIN3A COJIN;

15) onpeneneHue pa3nuYHBIX BUIOB
XUMUYECKOW CBsI3U TO (QopMyie
HEOPraHMYECKUX M OpPTaHUYeCKUX
BEIIECTB;

16) Hanmcanue cxeM 00Opa3oBaHUs
XUMHUYECKOH CBS3M 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 OPTAaHHYECKUX COCAMHCHHIA,

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 IUIaHy, Ha OCHOBE

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU




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
XUMUYECKUX 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
BBITIOJTHEHUS 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.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHA U
J1a00paTOPHBIX padoT.




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 BAKHEHUIINX | Pe3ynbTaTsl
JJIEMEHT, aTom, MOJIEKYJIA, | XUMUYECKH ITOHATHI; BBITIOJIHEHUS U
OTHOCHTEIIbHBIE aTOMHBIE U | 2) HepedyuclieHue CYIIECTBEHHBIX | 3aIIUThI
MOJIEKYJISIPHBIE MAacchl, VIOH, | IPU3HAKOB MOHSTHSI, IIPAKTUYECKUX
QIJIOTPOTHSL, M30TOIBI, XMMHYECKas | 3) YCTAHOBJIEHHWE CBSI3U JIAHHOTO | 3aHATHUH U
CBS3b, AIIEKTPOOTPHULIATENIHOCTD, | OHATHA  C  JPYTMMH,  paHee | JJabopaTOpHBIX paboT.
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,

(GbyHKIMOHATBHAS 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 BCIISCTB,
[Tepuoanueckuit 3aK0H

J.N.MeHneneena;

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

3) MIPUMEHEHHE 3aKOHa
IIOCTOSIHCTBA COCTaBa BEILIECTBA IS
YCTaHOBJICHUS npocTenen
MOJIEKYJISIPHOMN bopmyIbl
BEILIECTBA;

4) HCIIOJIb30BAHUE
00BEMHBIX OTHOLLUEHUN
pELIEHNH paCUETHBIX 3a/aY;
5) IMOHUMAaHHE CMBbICIIa
Ilepnonnueckoro  3akona .M.
MeHeneeBa U UCIOJIB30BAHUE €TO
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.
Pe3ynbTaThl
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 "
OCHOBAaHUH, CTpOEHUS
OpPraHUYECKUX COCIMHEHUI,
XUMUYECKON KUHETUKHN) JUTS
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, IIENOYHU, YIVIEKUCIBIA 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 IIpU3HaKaM;

3) yCTaHOBJIIEHME 3aBUCHUMOCTHU
MEXITY MPaKTUIECKUM
MMPUMCHCHUEM BCIIICCTB u nux

YcTHBIN onpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOSATEIIbHON
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HaTpus, KapOOHAT | TUAPOKApOOHAT
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) mepevrciIeHUEe POIM 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.

KonTponb u oleHka pe3ylbTaTOB OCBOCHHS Y4eOHOM JUCHUILUIMHBI ~ OCYHIECTBIIAETCS
MPEIOJABATENEM B MPOLIECCE MPOBEIACHUS ayIUTOPHBIX 3aHATHI. TEKyIH KOHTPOJIb OCYILIECTBISAETCS B
dbopMe: ycTHOrO ompoca, MOJTy4eHHbIX 00y4arolumMes, B mpolecce padoThl Ha 3aHATHUSIX, MOJI0KUTEIBHBIX
OLICHOK, 3aIIIUTHI BCEX MPAKTHYECKHUX M JTa00OPaTOPHBIX padOT Ha MOJIOKHUTEIHHYIO OICHKY, BBIMTOJTHCHHUS
BHEAyJIUTOPHON caMocTosTeNIbHON paboThl. [Ipomexyrouynas aTrTectanus NOpoBOAMTCA B (opme
g hepeHIIMPOBAHHOTO 3a4eTa.

Kpurepun u HOpMbI OLIEHKH 3HAHU I, 00YYAKOIIMXCS 110 XUMUM

1. OueHka yCTHOro 0TBeTA.

Ouenka «5» CTaBUTCS, €CIIU:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YYECHHBIX TEOPH;

- Marepuai H3J0KEH B ONPEIEICHHON JIOTUYECKOM IOCJIEI0BATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEJIbHBIMN.

OrneHka «4» CTaBUTCS, SCIIH:

- OTBET IOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

- MaTepuaj U3JI0KEH B ONPEIEICHHOM JJOTUYECKON MOCIIe0BATEILHOCTH, IIPU 3TOM - JTOMYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUUTETIS.

OrneHka «3» CTaBUTCS, SCIIH:

- OTBET IMOJIHBIM, HO TpPHU 3TOM JONYIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMOJHBIH,
HECBSI3HBIN.

O1ieHka «2» CTaBUTCS, €CIIU:

- TpU OTBETe OOHAPY)KEHO HEMOHUMAHUE YYallUMCS OCHOBHOTO COJICpXaHUSA YYEOHOIO
MaTepuaia WIA JOMYIIeHbl CYIIeCTBEHHbIE OLIUOKH, KOTOPHICOOYUAIOUTUICS HE MOXKET HCIPABUThH MPH
HaBOSIIUX BOIPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

3. OneHka yMeHHUi pemaTh paciyeTHbIC 3aJa4H.

OrneHka «5» CTaBUTCH, SCIIH:

- B JIOTHUYECKOM pACCYKJIEHHU W pEIIeHWU HEeT OIIMOOK, 3a/1aya pelieHa paldOHaTbHBIM
cIrocobomM;

OueHka «4» cTaBUTCS, €CIIU:

- B JIOTUYECKOM pPAaCCYKJICHUM WM PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HEpalMOHAIBHBIM CIIOCO00M, UITH IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.

OrneHka «3» CTaBUTCS, C€CIIN:

- B JIOTUYECKOM PACCYKJACHUH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIINOKa
B MaTeMaTHYECKUX pacyeTax.

OneHka «2» CTaBUTCS, €CIIU:

- UIMEETCsI CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH.

- OTCYTCTBHUE OTBETA HA 3aJaHUE.

Kpurtepun omneHKH BbINOJHEHUS] MPAKTHYECKHX H JA0OPaTOPHBLIX PadoT, ONBITOB MO
XUMHH.

Ouenka «5»:

- paboTa BBIMIOJIHEHA TIOTHOCTHIO U MIPABUIIBHO, CACNIaHbl IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI;

- OKCTIIEPUMEHT OCYIIECTBJICH IO TUTAHY C y4E€TOM TEXHHKH O€30MacHOCTH W MpaBWJ PabOTHI ¢
BeIIECTBAMH U 000PYIOBaHUEM;

- HaAYYHO TPaMOTHO, JIOTHYHO OIUCaHbl HAOMIOACHUS U chOpPMYITHPOBAHBI BBIBOABI U3 OMbITa. B

NpEACTABJICHHOM OTUYCTC IMPABUJIBHO U AKKYPATHO BBIIIOJIHWUII BCC 3aIlUCH, Ta6J'II/II_U>I, PUCYHKH, YCPTCIKH,
rpa(bmm, BBIYHCIICHHUA U CACJIAJI BBIBOABI,
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- Ha 3amuTe JabopaTopHO PabOThl OOYYAIOIIMIICS W3JIaraeT TEOPETUYECKHH B OMPEEICHHOMN
JIOTHYECKOH MoCJICAOBATCIIbHOCTHU, IIPABUJIBHO W CaAMOCTOATCIBHO PCIIWIJI THUIIOBBIC 3aJaud H
YIPaXHEHUS.

Ouenka «4»:

- paGoTa BBHINOJHEHA NPABWIBHO, CICNAHBl MPAaBUJIbHBIC HAONIONEHUS M BBIBOJIBI, HAIMCAHbI
YpaBHEHMsI peakiHil, HO MPH 3TOM JOIYLIEHbl HECYIECTBEHHbIE OMMOKU B paboTe C BELIECTBAMU U
000opyI0BaHUEM, JOMYIICHBI OHA-ABE HECYIIECTBEHHBIE OIMOKY B HAITMCAHUN YPABHEHUH pEaKIHii;

- Ha 3amuTe J1abopaTopHOM paboThl OOydaroluiicss M31araeT TEOPEeTHUYECKU Marepuan B
OIIPE/ICIICHHOW JIOTUYECKOW I10CIIE0BATEIbHOCTH, IPU 3TOM JOMYLIEHBI JBE-TPU HECYILIECTBEHHBIE
OLIMOKHM, UCIIPaBJICHHBbIE 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

- pa0oTa BBINOJIHEHA NPaBWIBHO HE MEHEE YEeM HAIOJOBHHY MWJM JIONYILEHAa CYILIECTBEHHas
omuOKa B X0/1€ IKCIIEPUMEHTA B 00BSICHEHUHU, B 0(OPMIICHIH PadOTHI,

- Ha 3amuTe JabopaTopHOM paboThl 00yUarOIIMICS ai OTBET MOJHBIN, HO MPU 3TOM JOIYLIEHA
CYIIIECTBEHHAs OIMOKA UM OTBET HEMOJIHBIN, HECBSA3HBIMN.

Onenka «2»:

- JomyileHsl ABe (M 0ojee) CyIIEeCTBEHHbIE OIMOKK B XOJ€: IKCIEPUMEHTa, B OOBICHEHHH, B
oopmieHun paboThl, B COONIONEHUHN NMPaBUWJI TEXHUKU O€3 ONACHOCTHU IpH paboTe ¢ BELIeCTBAaMHU U
000pyZI0BaHUEM, KOTOPBIE 00YJAIOLINIICS HE MOYKET HCIIPABHUTD JaXKe 10 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, y 00y4aroLIerocs OTCyTCTBYET SKCIIEPUMEHTAIbHbIE YMEHUS,

- Ha 3amuTe JIabopaTopHOW paboThl OOHAPYXKEHO HEMOHMMAaHHE OOYYAarOIIMMCS OCHOBHOTO
cojiep>KaHusl y4eOHOro MaTepuana Win JOMYIIEHbl CYIIeCTBEHHbIE OINOKH, KOTOpble 00yJaroLuiics He
MOJKET UCIPABUTH MPH HABOASALIMX BOIPOCAX MPENOJaBaTeNsl, OTCYTCTBUE OTBETA.

3ammTa J1a00paTOpHO padoThI:

[Tox 3ammToit TaGOopaTOpHON PabOTHI MOAPA3YMEBACTCS:

1. TlpencraBneHue MpenojaBaTeNl0 CBOEro J1aOOPaTOPHOIO >KypHasa (TETpaju) C IMOJHOCTBIO
oopMIIEeHHOM pabOTOI U MPOBEPKA €€ MPETOIaBaTEIEM.

2. CobeceoBaHMe C MpenojaBaTeieM 10 TEOPUHU U METOJIMKE SKCIIEPUMEHTA, @ TaKXKe OTBETHl Ha
KOHTpPOJIbHBIE BOMPOCHI B KOHIE KaxaoM jabopaTopHOil paboTel. Eciu cpeny KOHTPOIBHBIX 3aJaHUN
€CTb 3aJ]aui, TO OHH JIOJDKHBI OBITH BBHIIIOJIHEHBI B TUCBMEHHON (hOpMe B TETPaIH.

Cnarp paboty mpenojaBarento (T.€. 3alUTUTh €€ Ha OICHKY) MOXKHO Ha TOM >K€ 3aHSITHH, Ha
KOTOPOM OHa BBINOJNIHACk. Eciin odopmiienre paboTsl TpeOyeT JOMOTHUTENBHOTO BpeMEeHH (Hanpumep,
B Hell ecTh OoJbIas rpaduyeckas 4acTb), TO 3alUTa BBIIOJHEHHON J1JaOopaTOpHON pabOThl MPOBOJUTCS
Ha CJIeIyIOIeM 3aHATHH.

[Tpu nmoarotoBke 1a0OPATOPHOM PabOTHI K 3aIIUTE CIETYET MOBTOPUTH COOTBETCTBYIOIIHE
paszensl 0 KOHCIIEKTY JIEKIUNA U yUeOHUKY.

Kpurtepuu onieHuBaHNs MUCbMEHHBIX CAMOCTOSTEILHBIX PadoT.

Ounenka "S" craBuTcst, eci 00y4alOIMIHCS:

1. BeITIONTHIIT paboTy 0€3 OmMOOK U HEJJOUETOB;

2. nonycTui He 6oJiee 0JTHOTO Hel0ueTa.

Ouenka "4" craBurcs, ecjiv 00y4a0IUICH BBINOJHUI padoTy NMOJHOCTHIO, HO I0IYCTHJI B
Heil:

1. He Gonee 0THOW HETPYOOI OITMOKK M OJTHOTO HEJI0UEeTa;

2. unu He OoJiee TBYX HEAOYETOB.

Ouenka "3" craBurcs, ecjiv 00y4aoUuiics NPABUJIBHO BBINIOJHIJI HE MEHee MO0JI0BUHbI
padoThI WM JONYCTHII:

1. He Gonee ABYX TPyObIX OMINOOK;

. WK He OoJjiee oJTHOM Tpy0oit M 01HOM Herpy0Ooi OIMOKK U OHOTO HEJ0YETa;
. WM He boJjiee IBYX-TpeX HerpyobIX OLUINOOK;

. WA OJTHOM HEerpyOoii OIMOKHU U TPEX HEJA0UETOB;

. WX TIPY OTCYTCTBHH ONMIMOOK, HO TMPH HATHYNH YETHIPEX -TISITH HEA0YETOB.

DN B WIN
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Onenka "2" craBurcs, eciiu 00y4arommiics:

1. momycTHII 4NCIIO OMMOOK U HEOUETOB IPEBOCXOIAIIEE HOPMY, ITPU KOTOPOH MOXKET OBbITh
BBICTaBJIeEHA Oo1lcHKa "3";

2. WIN ecv NPaBUILHO BBINOJIHUI MEHEE MI0JIOBUHBI PaOOTHI.

IIpumeyanue.

[TpenonaBaTens UMeET MPABO MOCTAaBUTh 00yUaroIIEMycs OLIEHKY BbIIIE TOH, KOTOpast
peyCMOTPEHa HOPMAaMH, €CIIH 00YUYaIOIMMCsl OPUTHHAIBHO BBIIOJIHEHA padoTa.
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KoHTposb 1 O1leHKa OCBOCHHSI YI€OHOM TUCITUIUIMHBI 110 TeMaM (pa3jenam)

Tabmnuma 2.2

DJleMeHT y4eOHOoM

(I)OprI H METOAbI KOHTPOJIA

HpOMe)KyTO‘lHaH aTrecranus

AU CUHUILIMHBI Texkymuii KOHTPOJIb Py0e:xHbIN KOHTPOJIb
DopMa KOHTPOJIA IIposepsiemblie VY, 3, dopma IIpoBepsiem dopma IIpoBepsiemblie Y,
JLMLILJIP KOHTPOJIS pie Y, 3 KOHTPOJISA 3, JLMLILJIP
Paznen 1. Meroasl Vi, V2 Ve, Judhghepenyu | V1, V2, V6,
MO3HAHUSA B XUMHUH 31, 32 33, 34 POBAHHBILU 31,32 33 34
J.1,2,4,5,7,9,12,13,14 3auém J1.1,2,3,4,5,6,7,8,9,
M.1,2,3,4,5,7,9 10,11,12,13,14,15
I1.1,2,3,5,6,7 M.1,2,3,4,5,6,7,8,9
JIP 2.4, 16, 23,30 11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 1.1. Metonsl | Yemuwiti onpoc Vi, V2, V6,
no3HaHuss B Xumuu. | Camocmosmenvuas paboma 31, 32 33 34
O3HakoMIIEHUE c | NeJ .1,2,4,5,7,9,12,13,14
JKCIIEPUMEHTAIbHBIM M.1,2,3,4,5,7,9
1 OCHOBaMHU XMMHH. I1.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Pasznen 2. Vi,V2 V3, V4, V5, V6, Hudhghepenyu | V1, V2, V3, V4,
TEOPETUYECKU 31,32, 33 34 POBAHHbLIL V5, V6,
E OCHOBBI 3auém 31,32, 33,34
XUMUHN J.1,2,45,7,9,12,13,14 J.1,2,3,4,5,6,7,8,9,
M.1,2,3,4,5,7,9 10,11,12,13,14,15
11.1,2,3,4,5,6,7 M.1,2,3,4,5,6,7,8,9
JIP 2,4, 16, 23,30 11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
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Tema 2.1.
CoBpeMeHHbIE
MPEICTABICHUS 0

CTPOCHHUHU aTOMa

Yemmuwiti onpoc

llpakxmuueckoe 3ansmue Nel.

Koumponvnas paboma Nol
Camocmosmenvhas paboma
No2

V1, V2, V3,4, Vb,
31,33 34
J.1,2,4,5,7,9,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.2.
[lepuoanueckuit
3aKOH U
[Iepuonnueckas
CHCTEMa XHMHYECKHX
3JIEMECHTOB.

Yemmuwiti onpoc

Ilpaxmuueckoe 3ansamue Nel.

Konmponvnas paboma Nel
Camocmosmenvuasn paboma
No2

V2 V3, V4, V6,
31,32 33 34
J.1,2,4,5,7,9,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.3.
XUMHYECKasT  CBS3b.
BemniectBo.

Yemmuwiti onpoc
Jlabopamopnas paboma Nel
Konmponvnas paboma No2
Camocmosmenvras paboma
No3

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

31, 33, 34
J.1,2,4,5,7,9,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.4. PacTBOpBLI.
DNEKTPOIUTHYECKAS
JMCCOLIMALUS.

Yemuwiu onpoc
Jlabopamopnas paboma Ne2
Ilpakmuuecxas paboma Ne2
Konmponvnasa paboma Ne2
Camocmosamenvras paboma
Ne3

Vi1, V2, V3, V4, Vs,
31, 33 34
JI.1,2,4,5,7,9,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.5. 'ugponus
coJieil.

Yemmuwiti onpoc
Jlabopamopnas paboma Ne2
Ipaxmuyeckas paboma Ne2
Koumponvnas paboma Ne2
Camocmosmenvuas paboma
No4

V1, V2, V4, V5,
31,32, 33, 34

JI.1,2,3,4,5,6,7,9,10,12,13,

14
M.1,2,3,4,5,7,9
.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
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Tema 2.6. Yemuwiii onpoc Vi1,V2, V4, V6,
XUMHYECKUE Jlabopamopuas paboma Ne3 31,33 34
peaxIuu. Koumponvnas paboma No2 JI1.1,2,3,4,5,6,7,9,10,12,13,
Camocmosmenvras paboma 14
Nod M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Paznen 3. Vi1, ¥2, V3, V5, V6 Huppepenyu | V1, V2, V3, V5, V6
HEOPI'AHHUYECK 31,33 34 POBAHHDIL 31, 33, 34
A XUMMUSL JI1.1,2,3,4,5,6,7,9,10,12,13, 3auém JI.1,2,3,4,5,6,7,8,9,
14,15 10,11,12,13,14,15
M.1,2,3,4,5,7,9 M.1,2,3,4,5,6,7,8,9
11.1,2,3,4,5,6,7 11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30 JIP 2.4, 16, 23,30
Tema 3.1. O6mue Yemmuwiti onpoc Vi, V2, V3, V5, V6
cBOiicTBa MeTainoB. | Jlabopamopuas paboma Ned 31,33 34
Ipaxmuuecxas paboma Nol JI1.1,2,3,4,5,6,7,9,10,12,13,
Camocmosmenvuas paboma 14
Nos M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 3.2. OOmue Yemmuwiii onpoc Vi, V2, V3, V5, V6
CBOMCTBaA Ipaxmuyeckas paboma Nel 31, 33, 34
HEMETAIUIOB. Jlabopamopnas paboma N5 JI1.1,2,3,4,5,6,7,9,10,12,13,
Camocmosmenvras paboma Ne | 14
6 M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Paznen 4. VI1,V2, V3, V4, V5, V6, Hugppepenyu | V1,V2, V3, V4, V5
OPITAHUYECKAMA 31, 32, 33, 34 POBAHHDLU , V6,
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XUMUA

J.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

3auém

31, 32, 33, 34
JI1.1,2,3,4,5,6,7,8,9,
10,11,12,13,14,15
M.1,2,3,4,5,6,7,8,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

Tema 4.1. OcHOBHEIE

Yemmuwiti onpoc

V1,V2,V3, V4, V6,

MOHATHUS Camocmosmenvras paboma 31, 32, 33, 34
OpraHUYeCcKON XuMuHu | Ne§ JI1.1,2,3,4,5,6,7,9,10,12,11,
U TCOPHS CTPOCHHUS Koumponvnas paboma No3 13,14
OpraHUYeCKUX M.1,2,3,4,5,7,9
COEIUHEHUH. I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.2. Yemuwii onpoc V1,V2 V3 V4, V5, V6,
[IpenenbHbie Ipaxmuueckoe 3anamue Ne3. | 3 1, 32, 33, 34
YTJIEBOJOPOBI Jlabopamopnas paboma Ne6 JI.1,2,3,4,5,6,7,9,10,12,11,
Jlabopamopnas paboma Nel0 | 13,14
Ilpaxmuueckoe 3anamue Nod M.1,2,3,4,5,7,9
Koumponvnas paboma Ne3 I1.1,2,3,4,5,6,7
Camocmosmenvras paboma JIP 2,4, 16, 23,30
Ne9
Tema 4.3. Yemuwiii onpoc V1,V2, V3, V4, V5, V6,
HenpenenbHbie IIpakmuyeckoe sanamue Ne3. | 3 1, 32, 33, 34
YTJI€BOJOPOBI. Jlabopamopnas paboma N6 JI1.1,2,3,4,5,6,7,9,10,12,11,
Ilpakmuuecxoe 3auamue Nod 13,14
Koumponvnas paboma Ne3 M.1,2,3,4,5,7,9
Camocmosmenvhas paboma I1.1,2,3,4,5,6,7
NelO JIP 2.4, 16, 23,30
Tema Yemuwiu onpoc Vi1, V2 V3, V4, V5, V6,
4.4 Apomatuueckue | [Ipakmuueckoe 3anamue Ne3. | 3 1, 32, 33, 34
YTIICBOIOPOJIBI. Jlabopamopnas paboma N6 JI1.1,2,3,4,5,6,7,9,10,12,11,

Jlabopamopnas paboma Nel0
Ilpakmuuecxoe 3auamue Nod
Koumponvnas paboma Ne3
Camocmosmenvuas paboma

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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MNell

Tema 4.5.CriupTsl
(heHOBL.

Yemmuwiti onpoc
Jlabopamopuas paboma Ne7
Jlabopamopnas paboma Nel0
Camocmosmenvhas paboma
Nej?2

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

JIP 2,4, 16, 23,30

Tema 4.6. Yemuwi onpoc V1, V2 V3, V4, V5, V6,
AJbJIEeTUIbL. Jlabopamopnas paboma Nel 31, 32 33, 34
Jlabopamopnas paboma Nel0 | J1.1,2,3,4,5,6,7,9,10,12,11,
Camocmosamenvhas paboma 13,14
Nel2 M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 4.7. Yemmuwiii onpoc Vi,V2 V3, V4, V5, Vb,
OIHOOCHOBHBIE Jlabopamopnas paboma Ne8 31, 32 33 34
KapOOHOBBIC Jlabopamopnas paboma Nel0 | J1.1,2,3,4,5,6,7,9,10,12,11,
KHCJIOTEL Camocmosmenvras paboma 13,14

Nel3

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

Tema 4.8. CrioxxHbIC
3(UpHI U )KUPBI

Yemmuwiii onpoc
Jlabopamopnas paboma Ne8
Jlabopamopnas paboma NelO
Camocmosamenvras paboma
Nel3

VI, V2, V3, V4, V5, Vb,
31, 32 33 34
JI1.1,2,3,4,5,6,7,8,9,10,11,1
2,13,14

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. YriieBonl

Yemuwiu onpoc
Jlabopamopnas paboma N9
Jlabopamopnas paboma Nel0
Camocmosmenvuas paboma
Nol4

VI, V2, V3, V4, V5, Vb,
31, 32, 33 34
J.1,2,3,45,6,7,8,9,10,11,1
2,13,14

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 4.10. Yemuwi onpoc V1, V2 V3, V4, V5, V6,
AzoTcoaepkaiue Jlabopamopnas paboma Nell | 31, 32, 33, 34
OpTraHUYECKHE Camocmosmenvras paboma JI1.1,2,3,4,5,6,7,8,9,10,11,1
COEIUHEHHUS. Nel5 2,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 4.11. Yemuwui onpoc Vi1, V2 V3, V6,
[Tonumepsr. Camocmosmenvras paboma 31,33 34
Nel6 J.1,2,3,4,5,6,7,8,9,10,11,1
2,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

Tema 4.12. Xumus u
JKU3Hb.

Yemuwiu onpoc
Camocmosmenvras paboma

Nel7

Vi, V4, V6,

31, 34
J.1,2,3,45,6,7,8,9,10,11,1
2,13,14,15
M.1,2,3,4,5,6,7,8,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
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3.2. TunoBble 3a1aHUsA V15l OLIEHKH OCBOEHM S Y4eOHOM TUCUUIIMHBI
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 MPOCTBIX M CIOMXHBIX
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

TPUBHAJIBHON U  MEXKIyHAPOIHOU
HOMEHKJIATYpE.

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

¥Y2. Onpenensitb: BaJE€HTHOCTb u

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

MNPpUHAJIC)KHOCTh BCHICCTB K PA3HBIM
Kj1accaM HCOPTaHNYCCKUX u
OpraHN4YC€CKUux COCHHHCHHﬁ;

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 | YCTHBIN OMpoC.
XUMHYECKOU CBSI3H, | MOJIOKEHUN XUMHUECKUX TEOPHUH; 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, KapOoHAT U TUApPOKapOoHAT
HaTpus, KapOoHaT U ¢dochaT Kaablus,
O€H30JI, METaHOJ, 3TAaHOJI, CIOXKHbIE
3UpHI, HKUPBI, MBLJIA,
MOHOCaXapHuabI(TJIFOK032),
JCaXapu/Ibl (caxapo3a),
oI Caxapuabl (kpaxmain U
LEJIJTE0JI03a), AHWINH, aMUHOKHCIIOTHI,
OenKwu, HCKYCCTBEHHBIE u
CHUHTETHYECKUE BOJIOKHA, Kay4dyKH,
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
(bopMysl BaKHEUIINX XUMHUYECKUX
BEIIIECTB;

2) KJIacCU(PUITUPOBAHUE
HEOPTaHWYECKUX M OPTaHUYCCKUX
BEIIECTB;

1o BCEM W3BECTHBIM
KJ1acCU(UKALMOHHBIM IIPU3HAKAM;
3) yCTaHOBJIEHHE 3aBHCHMOCTHU
MEXIY MPAKTUYECKUM
MPUMCHCHHEM  BEIIECTB W HX
COCTaBOM, CTpOCHUEM u
CBOMCTBaMH;

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

5) oOBsicHeHHEe OOLIUX CIIOCOO0B U
MIPUHLIMIIOB NIOJy4yeHUs Harboiiee
Ba)KHBIX BEIIIECTB.

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

Tema 1.1. Memooust no3nanus 6 Xxumuu.
TunoBble 3a1aHUA JIA YCTHOTO ONpPOCa
1. Yto Takoe mpocThie U CIOXKHBIC BelecTBa?
2. Uto Takoe MOJIsIpHAsi Macca M KOJIMYeCTBO BeliecTBa?
3. Ha3oBuTE OCHOBHBIE THUIIBI XUMUUYECKHUX PEAKLIUM.

CamocrositesibHas padora Nel

OzHakoMjieHHME C Y4e€OHBIMU M3JaHMSIMH W JIOTIOJIHUTEIBHOW JIUTEpaTypoi,

npenoaaBaTejcM

YKa3aHHOM
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Paznes 2. TEOPETHYECKHME OCHOBbI XUMHH

Pe3yabTarnl 00y4eHUusi: yMeHus,
3HAHHUA, 00IIIUE U
npogeccuoHaIbHbIEe KOMIIETEHINHU

Iloka3zaresn oueHKH pe3dyJjbTara

®opMa U MeTObI
KOHTPOJISl M Oll€eHKH
pe3yJbTaTOB 00yUYeHust

YMmerh:

VY1. Ha3piBaThb U3Yy4EHHBIE 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 u dYTeHHE 3HAKOB
XHMHYECKHUX DJIEMEHTOB;

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

- cocraBiieHue (GopMys OMHAPHBIX
COCIMHEHUH U X Ha3BaHHE,

- YTeHHWe M Ha3BaHue (opmyl

XUMHUYECKUX COCIUHCHHI,
NPUHAICKANIUX K  BaKHEUIIUM
KJlaccam HEOPraHUYECKUX
COCIUHEHHI;

- COCTaBJICHHME Ha3BaHUM BCeEX
HCIIOJIb3YEMBIX dbopmyn
XUMHYECKUX COCIMHEHHH o

TPUBHAJIBHOM M MEXKIyHapOIAHON
HOMEHKJIaType.

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

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHUCICHUS  XUMHYECKHX
AJIEMEHTOB, THUI XUMHUYECKOW CBS3U
B COCIMHCHUSX, 3aps HOHa,
Xapaktep Cpensl B BOJIHBIX
pacTBopax HEOPTraHUYECKHUX u
OpraHUYEeCKUX COETMHEHUH,
OKHCITUTENh u BOCCTAaHOBUTEIb,

IIPUHAJIEKHOCTh BEUIECTB K Pa3HBIM
KJ1accaM HEOPraHUYeCKUX U
OpPraHUYECKUX COEAMHEHUN
JI.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
o ux opmymnam;

- omnpeaeieHue
XMMHYECKUX PEAKIIU;
- MPUMEHEHHUE 3aKOHA COXPaHEHUs

IIPU3HAKOB

MaccChl BEIIECTB MPU HAMMCAHUHU
YpaBHEHUMU;
- COCTaBJICHHE XUMHUYECKHUX

ypaBHEHMH, YpaBHUBAHUE UX;

- OIpEJENIEHUE BAICHTHOCTH H
CTETNIEHH OKHCIIEHUS DJIEMEHTOB B
HEOPraHUYECKUX COECTUHEHMSIX;

- PAaclo3HaBaHHE OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHOTO ITPOLIECCa;

- onpeerIeHue HaIpaBlICHUS
"MBUKEHUST" AIIEKTPOHOB;

- COCTaBJIEHHE  AJIEKTPOHHOIO
OajaHca;

- OIIpe/eJICHNE 3apsiia HOHA;

- OmpenesieHWE OKHUCIUTENS W

BOCCTAaHOBUTENSI B OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKITUSX;

- OmpeleNieHHe MO0 XHUMHYECKUM
dbopmynam, MPUHAJIC)KHOCTh
BEIIECTB K OMPEIEICHHOMY KIAacCy
COCIUHCHHI,

- onpenenenue pH cpenbl pacTBopa,
B 3aBHCHMOCTH OT THITa THAPOJIA3A
COTIN;

YcTHBIM onpoc.
Pe3ynbTaTel
BBITIOJTHEHUSI U 3aIUTHI
MPAKTUYCCKHUX 3aHATUH U
71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIbHON
paboTHI.
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- OHNpCACJICHUC Ppa3JIMYHbBIX BHIIOB
XHMHYECKOH CBsI3U 10  (opmyIe
HCOPraHNMYCCKUX W OPraHUYCCKUX
BEIICCTB;

- HalMCaHWE CXeM O0pa3oBaHHA
XUMHYECKOW CBS3W B YyKa3aHHBIX
COCAUHCHUAX.

¥3. XapakrepuzoBarb:  3JIEMEHTHI
MaJIbIX TIEPUOJOB MO MX MOJIOKECHUIO
B IIepuonnueckoit cucreme
JI.1.MenneneeBa; oOmIme
XMMHYECKHE  CBOWMCTBA  METaJJIOB,
HEMETAJIJIOB, HEOPraHUYECKUX u

OpraHUYEeCKUX COCAMHEHHI; CTPOCHUE
U XHMHYECKHE CBONCTBAa HM3YyUYCHHBIX
HEOPraHUYeCKHMX ¢  OPraHUYECKUX
COETUHEHUN

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

- CocraBnenue ¢GopMyll OKCHIOB,
BOJIOPOJIHBIX COCITUHEHUM
HEMETAJIOB, THJIPOKCHJIOB, COJIEH;

- COCTaBJICHUE CXE€M CTpPOEHHUS
aTOMOB 3JIEMEHTOB MEePBBIX
YEeTBhIPEX (S04 (i (0):}
[Tepronueckoit CUCTEMBI,

- ONHMCAaHHE BAKHEWUIIMX CBOMCTB U
XapaKTEPUCTHUK XUMHYECKUX
3JEMEHTOB M0 IUJIaHy, Ha OCHOBE
nonoxennss B llepuogumueckoit
CHCTEME;

- aHaJM3MPOBAHUEOKHUCIUTEIHHO-
BOCCTaHOBUTEIbLHBIX CBOMCTB
aTOMOB, HOHOB M BEIIECCTB, a TaK)Xe
UX CHJIBI Ha OCHOBE 3HAHHH O
CTPOCHUMU U TIEPUOJAUYHOCTH H TIO
nojgoxxeHutro B Ilepuoanueckoit
CHCTEME;

- CpaBHEHUE OTHOCHTEIBbHOM
3JEKTPOOTPHUIIATEIIHHOCTH
3JIEMEHTOB MO HX IOJOXKEHUIO B
[Tepuoanueckoil cucreme;

- cpaBHeHHE (U3MUYECKUX CBOMCTB
METAJJIOB U HEMETAJIJIOB;

- OMHUCAHWE OCHOBHBIX XMMHUYECKUX
CBOWMCTB METAJUIOB, HEMETAJJIOB H
HUX COCIUHEHHII;

YcTHbIM onpoc.
Pe3ynbTaTel
BBITIOJTHCHHSI U 3aIIIUTHI
MPAKTUYECKUX 3aHATUH U
1ab0paToOpHEBIX PaboT.
PesynbTarsl
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEILHON
paboTHI.

- MIOCTPOEHHE CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHNYeCKUX COCTMHECHUM;
Y4. OOBACHATH: 3aBUCUMOCTb CBOMCTB | - OOBsicHeHHe (uU3MYeCKUX U | YCTHBIN ompoc.
BEUIECTB OT MX COCTaBa M CTPOCHHUS, | XUMUYECKUX SIBJIEHUH ¢ TOUkHU | Pe3ynbraTel
IIPUPOAY XMMHMUYECKON CBS3M (MOHHOMW | 3pEeHHUs aTOMHO-MOJIEKYJISIPHOTO | BBIMIOJIHEHUS U 3aUTHI
W KOBAJEHTHOW, METAJUINYECKOW U | YUYCHHS; MPAaKTUYECKUX 3aHATUH U
BOJIOPOJIHOM), 3aBUCHUMOCTb CKOPOCTH | - BBISIBJICHHE 3aBUCHUMOCTH MEXIY | TaOOpaTOPHBIX padoT.
XUMHUYECKON peaklMd M TOJO0XKEHHE | CTPOCHUEM XUMHUUYECKHX | Pe3ynbrarhl
XUMHYECKOTO paBHOBECHS OT | COEUHEHUH M MX CBOWCTBaMHM ( Ha | BBHIOJIHEHUS
pa3IMYHbIX (PaKTOPOB puMepe KHCIIOT,  COJIEH, | BHEAYIUTOPHOU
JI.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBaHUH, YIJIEBOJOPOJIOB, | CAMOCTOSITEILHOM
M.1,2,3,4,5,7,9 KHUCJIOPO0COACPKAIINX U | paOoTHI.
11.1,2,3,4,5,6,7 a30TCOAEPKAIIUX  OPraHUYECKUX
JIP 2.4, 16, 23,30 COCTMHECHUH);

- COCTaBJICHHUEC CXEM 06pa3013aH1/151
BCIICCTB C pa3jlMdYHbBIMU BHIaMU
XUMHYSCKOMN CBA3H,
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- pa3bsACHEHUE 3aBUCUMOCTHU
CKOPOCTH XUMHYECKHX PEaKIHH OT
pa3nuyHbIX (AKTOPOB M CMEIIECHUS
XUMHYECKOIO paBHOBECHS B
3aBUCUMOCTH OT YCJIOBUM TEUYECHMS
peaKuid.

Vs, BrinoauaTts XUMHYECKUN
JKCIIEPUMEHT TI0  PaclO3HABaHUIO
BOKHEHIIINX HEOPTraHUYECKUX u

OpPraHUYECKUX BEILIECTB
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

- [IpoBenenue nmpocreniero
XMMHYECKOT0 SKCIIEPUMEHTA C
COOJIFO/ICHHEM TIPABUIT TEXHUKU
0€30I1aCHOCTH;

- HaOmroieHue, puKcanus u
OITMCAaHUE PE3YJIbTATOB
MPOBEJICHHOTO YKCIIEPUMEHTA,;

- ONpeAereHHe  BO3MOXHOCTH
MPOTEKAHHS XUMHAYECKHX
IpeBpalleHUH B pas3INnYHbIX
YCIIOBHSAX U OLIEHKHU ux
MOCIICJCTBUM;

- OesomacHoe  oOpameHue ¢
rOPIOYUMHU U TOKCUYHBIMHU
BELIECTBAMH, 1a00paTOPHBIM
0o0opyI0BaHuEM;

- NPUTOTOBJICHHE  PAacTBOPOB

3aJlaHHOM KOHIICHTpAaIui B OBITY U
Ha MTPOU3BOJICTRBE.

Y6. IlpoBoauTh: camMOCTOSTEIbHbBIN
MOWCK XHMHYECKON WHPOpMAIUH C
HCII0JIb30BaHUEM Ppa3IMYHBIX
HWCTOYHUKOB - (HAYyYHO-TIOMYJISIPHBIX
U3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHETa); HCHOIB30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJOTUM IS
0o0paboOTKH W Tepenayd XUMHYECKOU
uHpopManuu U e€ TMPeACTaBICHUS B
pa3anyuHbIX (opMax
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

- Hcnons3oBanue OCHOBHOM
y4eOHOH JUTEepaTypsl Ui TOHCKa
XMMHUYECKOH HH(POOpMAIINY;

- UCIOJIb30BAHUE JIOTIOJIHUTEIBHBIX
JUTEPATYPHBIX HCTOYHUKOB;

- UCIIOJIb30BAHUE UHTEPHET-
pecypcos;

- COCTaBJICHHUE TMPE3CHTALMN ISt
0o0pabOTKM M MpEeACTaBICHUS
XUMHYECKON MHPOpMaIuy;

- aHaIM3WUPOBAHUE WCIIOIB3yEMbIX
HCTOYHUKOB.

YcTHbIM onpoc.
Pe3ynbTaTel

BBITNIOJIHCHHA M 3alllUThHI
MPAKTUYCCKUX 3aHATHN 1

71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIILHOU
paboTHI.

3HaTh:

31.Baxueinme XuMU4YecKue moHaTus: | 1) Bocnpousseaenue | YCTHBIN onpoc.
BEIIECTBO, XHUMHUYECKUH  BJIEMEHT, | JOPMYIUPOBKH BOXKHEWINX | Pe3ynbpTaTsl

aToOM,  MOJIEKYyJa, OTHOCHUTEIbHBIE | XUMUYECKH IOHATHUMH; BBITNIOJTHEHMSI U 3aILUTHI
aTOMHbIE U MOJIEKYJIIpHBIE MAacChl, | 2) MEPEYUCICHUE CYLIECTBEHHBIX | IPAKTHUECKUX 3aHATHI U
UOH, aJIJIOTPOIINS, W30TOIbI, | IPU3HAKOB MOHATHUS; 71a00paTOpHBIX padoT.
XUMHYECKast CBSI3b, | 3) YCTAHOBJIEHHE CBSI3M JaHHOTO | Pe3ynbrarhl
ANEKTPOOTPHULATEIBHOCTb, MOHATHSL €  JPYTUMH,  paHee | BBIOJIHEHHUS
BaJICHTHOCTh, CTENEHb OKUCIIEHHS, | CPOPMUPOBAHHBIMY; BHEAYJIUTOPHOM
MOJIb, MOJISIpHasi Macca, MOJIIPHBINA | 4) mpHUBEIEHHE pPa3HBIX CHOCOOOB | CAMOCTOSITEIHHOM
00BEM ra3zo00pa3HbIX BELIECTB, | BRIPAXKECHUS MTOHATHIA; paboTHL.

pacTBOpBI, ANEKTPOJIUT u | 5) wucnonb3oBaHue BaXHEHIINX

HERJIEKTPOJIUT, AIIEKTPOJIUTUYECKAS] | XUMHUUYECKUX TIOHSITHS JUISE
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JMCCOLIAAITHS, OKHUCITUTEIh U
BOCCTaHOBHTEIIb, OKHCIICHHE "
BOCCTAQHOBJICHHE, TEIUIOBOH 3 dekT
peaKkuuy,  CKOPOCTh  XUMHYECKOU
peaknuM, — KaTauu3,  XHMHYECKOe
paBHOBECHE,  YIJCPOIHBIN  CKeJeT,
GbyHKIMOHATBHAS TPYIIa, H30MEpHUs,
TOMOJIOTHUS
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

OOBSICHEHUSI OTIENBbHBIX (DAKTOB H
SIBJICHUU.

32. OcHoBHEIE
COXpaHEHUs
IIOCTOSIHCTBA
[Tepuoanueckuit
.M. MenneneeBa

3aKOHBI
MacCChbl
coCTraBa

XHMUH:
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
(hOpMYyIIMPOBKY 3aKOHOB;

2) npUMEHEHHE 3aKOHA COXPaHEeHUS
MacChl BCIISCTB TIPU HAIUCAHHUH
XUMHYECKHUX ypaBHEHUII;

3) IIPUMEHEHHE 3aKOHa
MIOCTOSIHCTBA COCTaBAa BEIIECTBA IS
YCTaHOBJICHUSA IIpOCTEHIIEH
MOJIEKYJISIPHOM bopMyIbI
BEIIIECTBA;

4) UCIIOJIb30BaHUE
00BEMHBIX OTHOIIICHU I
pelIeHnr pacu€THBIX 3a/1a4;
5) MOHUMAaHNe CMBICTIa
Ilepuonnueckoro  3axona  JI.W.
MenzeneeBa U HCIOIb30BAaHUE €TO
JUIE  KAQ4eCTBEHHOTO aHalu3a W
000CHOBaHUs
OCHOBHBIX
CTpOCHHS
XUMHYECKHIX
COCJIMHEHMH;
6) yCTaHOBJICHHE
MEXAYy  CTPOECHUEM
XUMHUYCCKAMH
JJIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEMN
aTOMOB, CBOICTB
9JIEMEHTOB M HUX

3aBUCUMOCTH
atoMa H"
CBOWCTBAMU

YcrHbIN onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3aILUTHI
MPAKTUYCCKHUX 3aHATUH U
71a00paTOPHBIX padoT.
Pe3ynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHON
CaMOCTOSITENILHOM
paboTHI.

33.  OcHOBHbIE
XHUMHYCCKOH CBSI3H,
AJIEKTPOIUTAYECKON JIUCCOIUAIINH,
CTPOCHUSA OPraHNYEeCKHUX n
HEOPraHWYECKUX COCTMHEHUIN
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

TeOoOpUun XUMHUU!

1) BocmpousBenaeHne OCHOBHBIX
ITOJIOKEHNUN XUMUYECKUX TEOPUH;

2) IIPUMEHEHNE OCHOBHBIX
MOJIOKEHNH XUMHYECKHX TEOPHUM
(cTpoenuss atoma, XHWMHYECKOU
CBSI3H, IIEKTPOJIMTUYECKON
JUCCOLMAIUH, KHUCIIOT u
OCHOBaHUH, CTpOEHUS
OPraHUYECKUX COEMHEHHI,
XUMHUYECKON KUHETHKH ) JUTSt
aHalli3a CTpPOEHUS M  CBOMCTB
BEILECTB;

3) oObBsicHEeHHME  HPUMEHUMOCTH
V3Y4YEHHBIX XUMHUUECKHUX TEOPHIA.

YcTHBIN ompoc.
Pe3ynbTaTh!
BBITNIOJTHEHMSI U 3aILUTHI
MPaKTUYECKHUX 3aHATUN U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBIMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIIbHON
paboThI.
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34. Baxueimme  Bemectsa U
MaTepuasbl: BaKHEUIINE METaulbl U
CIUIaBBI; CepHasi, COJSHAs, a30THAs U
YKCyCHasE ~ KHUCJIOTBI;  OJiaropoJiHbIe
ra3sl, BOAOPOMA, KHUCIOPOJ, TaJIOTeHBI,
IIeJIOYHbIE  METaUlbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(oTepHbIE OKCHIBI U
TUAPOKCHUBI, HIENOUH, YTICKUCIBIA U
YrapHbIM  rasbl, CEpPHUCTBIM  ras,
aMMHaK, BOJIa, TIPUPOJIHBINA Ta3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOPH]
HaTpus, KapOoHAT U TUApPOKapOoHAT
HaTpusi, kapOoHAT U ¢docdaT KaIbIus,
O€H30/1, METAHOJ, J3TAHOJ, CJIOXKHBIE
3¢upsl, KUPBI, MBLJIa,
MOHOCaXapuabl(TJII0K03a),
JICaXapuIbl (caxapo3sa),
IIOJIMCaXapu bl (xpaxman 51
LEJUTI0NI03a), aHUJIMH, aMHUHOKUCIIOTHI,
OenKwu, HCKYCCTBEHHBIE "
CUHTETUYECKHUE BOJIOKHA, KAaYy4YyKH,
ITaCTMACCHI
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) Hanucanue u BOCIPOU3BEICHUE
(dbopMynl BaKHEHUIINX XUMHUYECKUX
BEIIIECTB;

2) KJIacCU(PUITUPOBAHUE
HEOPTaHMYECKUX M OPraHUYECKUX
BEIIECTB;

1o BCEM U3BECTHBIM
KJ1acCU(UKALMOHHBIM IIPU3HAKAM;
3) yCTaHOBJICHHE 3aBHCHUMOCTHU
MEXITY MPAKTUICCKHM
MPUMEHEHUEM  BELIECTB M  HX
COCTaBOM, CTpOCHUEM u
CBOMCTBaMM;

4) nepeurcieHUE POJU U 3HAUECHHUS
JTAHHOTO BEILIECTBA B MPAKTHUKE;

5) oOBsicHeHHE OOIIUX CIIOCOO0B U
MIPUHIIMIIOB MOJy4yeHUs Hanbolee
B2)KHBIX BEIICCTB.

YcTHBIM onpoc.
Pe3ynbTaTel

BBITIOJTHCHHUA M 3alllUThI
IMPAKTUYCCKUX 3aHATHH U

1ab0paTopHEIX PaboT.
PesynbTatel
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATENIBHON
paboTHL

Tema 2.1. Coépemennvie npedcmaesienus 0 CmpoeHuu amoma
Tunossble 3aaHUA I YCTHOIO OMpPOCa

1. PacckaxuTe 0 CTPOCHUM aTOMOB XUMHUYECKUX DJIEMEHTOB.
2. Kak u3MeHSI0TCs CBOMCTBA JIEMEHTOB C YBEITUUCHUEM TTOPSIKOBOTO HOMepa?

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

IIpakTnyeckoe 3ansaTue Nel

Tema: MoneanpoBanue nocrpoenus Ilepuoguyeckoii TadJaMubl XMMHYECKHX 3J1€MEHTOB.
Heasb: uzyuenue s, p, d, 3IeMEHTOB HAa OCHOBaHMU UX MosiokeHUs B Ilepuonmyeckoil cucreme,

MozenupoBanue [leproaudeckoil CCTEMbI, HAYYUTHCS J1aBaTh XapaKTEPUCTUKY AJIEMEHTOB 110 MECTY UX

HAXO0XJICHUA B TaONUIlE, 3aKPEMUTh MPEACTABICHHE O CTPOCHUH BEIIECTBA.

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

1. CmopenupoBaTh pacnoyioxxeHue 31eMeHToB Nel-Ne 20 B [lepuonnueckoi cucreMe XUMHYECKUX
AJIEMEHTOB M ONPEJEIUTh 3aKOHOMEPHOCTh U3MEHEHHS CBOWCTB JIEMEHTOB, UX OKCHJIOB M TUAPOKCHUIOB.

2. Paccuntarb OTHOCUTENIbHBIE MOJIEKYJIIPHBIE U MOJISIPHBIE MACChI BEILIECTB.

3. CoctaBuTh OPMYIIBI YKa3aHHBIX BEIIECTB.
4.0TBeTUTH Ha KOHTPOJIbHBIE BOMIPOCKHI U TTOJITOTOBUTHCS K 3aIUTE J1a00paTOpHOIl pabOoTEHI.

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

KoHTpoJLHLIEe BOIPOCHI:

1. Haiite popmynupoBky Ilepuoanueckoro 3akona JI.M1.Menneneena.
2. B uém ¢usuueckuii cmpicn mopsakoBoro Homepa anemeHta? Homepa mepmoma? Homepa

rpynmns?

3. Ha3BaHuns KakuxX XMMHYECKUX 3JIEMEHTOB CBsI3aHbI ¢ Poccueil u pycCKkuMH y4€HbIMA?
4. Tlouemy Bozopoa 3anumaet B IICXD nBoiicTBEHHOE MOJI0KEHNE?
Kputepun ouenku: cmotpets B pazzene 3.1 ®OC
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KonTtpoabsHnas padora Nel mo teme «Ctpoenune atoma u Ilepuognyecknii 3aKoH.
XumMu4deckasi CBsi3b»
Bapuanrt 1

1. KakoB cocTaB aTOMOB XUMHYECKHUX deMeHTOB? Ne 5, Nel7 /50

2. CocTaBUTb CXEMbI CTPOEHHUsI aTOMOB 3JieMeHTOB Ne 6,12,24,32. Hanucath uX 3JIEKTPOHHBIE
(hopMyJIBI U TOKa3aTh BAJICHTHOCTH JIAaHHBIX 3JeMeHTOB / 100

3. Hanmumute >7eKTpoHHyio hopMyiTy semMenTa u ero nona: Cu u Cu”* / 106

4 . OnpenenuTe, Kakasi XMMUYECKAs CBSA3b OCYIIECTBIIAETCS Mex 1y aromaMu B BemecTBax: CaCly,
HCI, Cl,, daiite nosicaienus. Hanummre Mmexanusm o0pa3oBaHust CBsi3eid. JlJisi MOHHOMN CBSI3M COCTAaBbTE
CXEMBI Iepexo/ia MeKTpoHoB. / 100

5. Pemnts npeBpaiteHus:
C—C0;—MgCO—MgCl,—Mg(OH),—Mg(NO3),—NaNO3 / 106

CamocrosiTesibHasi padora Ne2
CocraBiieHne JIEKTPOHHBIX CXEM CTPOCHHUS aTOMOB.

Kputepun o11eHKH BBINOJIHEHUS CAMOCTOSITENIbHOM paboThl: cMOTpeTh B pazzaene 3.1 ®OC

Tema 2.2. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema XumuuecKux 31MeHmo8.

Tunosblie 3a7aHus 11 YCTHOI'O O1Ipoca
1. Haiite popmynuposky Ileprnoanueckoro 3akona [I.M1.Menneneena
2. PacckaxuTe o cTpykType Ileproanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB.

3. Pacckaxwure o 3aKOHOMCPHOM H3MCHCHUHN XHMHUYCCKHUX CBOMCTB XHMHYCCKUX 9JICMCHTOB,
CBA3aHHOM C IIOJOXCHHUEM B HepHOﬂquCKOﬁ CHUCTCMC XMMHNUYCCKHX 3JICMCHTOB.

IIpakTuyeckoe 3ansaTue Nel
Tema: MoneanpoBanue nocrpoenus Ilepuoguyeckoii TadJaMubl XMMHYECKUX 3J1€MEHTOB.

Heab: uzyuenue s, p, d, 3I€MEHTOB Ha OCHOBAHWU WX ToNokeHUs B Ilepuoanueckoil cucreme,
MozenupoBanue [lepruoaudeckoil CCTEMbI, HAYYUTHCS J1aBaTh XapaKTEPUCTUKY JIEMEHTOB 110 MECTY UX
HAXO0XJICHUA B TaONUIlE, 3aKPEMUTh MPEACTABICHHE O CTPOCHUH BEIIECTBA.

3a/iaHus BBIIOJIHSIOTCS B )KypHaJe [l JJaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. CmopenupoBaTh pacnoioxxeHue 351eMeHToB Nel-Ne 20 B [lepuonnueckoii cucreMe XUMHUECKUX
AJIEMEHTOB M ONPEJIEIUTh 3aKOHOMEPHOCTh U3MEHEHMSI CBOMCTB 3JIEMEHTOB, UX OKCHUJIOB U THIPOKCH/IOB.

2. Paccuntarh OTHOCUTENBHBIE MOJIEKYJISIPHBIE U MOJIIPHBIE MACCHI BELIIECTB.

3. CoctaBuTh (HOPMYIIbI YKa3aHHBIX BEIIECTB.

4.0TBETUTH Ha KOHTPOJIbHBIE BOMIPOCKHI U TTOJITOTOBUTHCS K 3alUTE J1a00paTOpHOIl pabOTHI.

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

KoHTpoJIbHBIE BONIPOCHI:

1. Haiite popmynupoky [lepuoanyeckoro 3akona J[.M1.Menneneesa.

2. B uém ¢usuueckuii cmpIcn mopsakoBoro Homepa anemeHta? Homepa mepmoma? Homepa
rpynmns?

3. Ha3BaHuns KakuX XMMHUYECKUX 3JIEMEHTOB CBs3aHbl ¢ Poccuell u pycCKuMHu y4€HbIMA?

4. Ilouemy Bonopoa 3anumaet B IICXD nBolcTBEHHOE MOJI0KEHNE?

Kpurepuu onenku: cmotpers B pasaene 3.1 ®OC

CamocrositesibHas padoTaNe2
CocraBieHne 3JEKTPOHHBIX CXEM CTPOEHUS aTOMOB.

Kpurepuu ornieHKH BBITOTHEHUSI CAMOCTOATENILHON paboThl: cMoTpeTh B paznene 3.1 ®OC

Tema 2.3. Xumuueckan ceéazv. Bewecmeo.
Tunosble 3a1aHus JJI51 YCTHOTO ONPOCa

30



1.Mexay aToMaMH KakuxX 3J€MEHTOB BO3HUKAET MOHHAS CBA3h?
2. OxapakTepu3yiTe KOBaJICHTHYIO CBsI3b. Ha Kakue BU/IbI OHA TOAPA3ALIAETCS?

3. JlaiiTe XapaKTepUCTUKY CUTMa- U MU-CBA3H.

JlaGopaTopHas padora Nel.
Tema: O3HaKkoMJIeHHE €O CBOMCTBAMH JUCIEPCHBIX CHCTEM.

Ileab: 03HAKOMUTBHCS CO CBOMCTBAMM JIUCIEPCHBIX cucTeM. HayuuThCs: TOTOBUTH CYCIIEH3UIO U
AMYJIBCHUIO; PellIaTh 3aJ]a4ud Ha OIpeieJICHHe MacCOBOM JOJIM KOMIIOHEHTOB CMECH U IpUMeceH.

3a/iaHus BBIIOJIHAIOTCS B )KypHAJE [ JJAOOPAaTOPHBIX U NMIPAKTUYECKUX paldoT:

1. IlpoBeeHue ONMBITOB:

- IPUTOTOBJIEHUE CYCIIEH3UU KapOoHaTa KaJlbLiUs B BOJIE.

- TOJIyY€HHUE SMYJIbCUH PACTUTEIHLHOTO MacJa.

- IOJTy4YeHus 307151 ruapokcua xenesa (11I).

2. IlpaBuibHO 3amucaTh BCce HEOOXOAMMbIE YPAaBHEHUS XUMHUYECKUX pEaKUui, PeIIUTh HEHOUYKY
IIPEBPALLCHUM.

3. Pewuth 1 npaBmiibHO OPOPMUTH 3a]1a4y Ha OMpeesieHne MacCOBOU JT0JIM KOMIIOHEHTOB CMECH
U IIpUMECEH.

4. Onucath HaOMIOEHHS U CAENaTh BBIBOJBI O MPOJICTaHHON padoTe.

5.0TBeTUTH Ha KOHTPOJIbHBIE BONPOCH! U MOATOTOBUTHCSA K 3aILUTE JJAOOPAaTOPHOU padOTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTposbHbIEe BOIPOCHI.

1. Yro u3yyaet KOUIOUAHAS XUMHUS, €€ POJIb B TEXHOJIOTUU?

2. Kak noapaszaenstot rpyboaucnepcHsle cuctembl? Ha3zoBuTe npenctaBuTeneid Kax 0 rpymnisl
U YKaKUTE UX 3HAYCHHUE.

3. UTo TaKoe KOJUIOMIHBIE PACTBOPHI M KaKHe OHU ObIBAIOT?

4. Yro Takoe JUCIIEPCHBIE CUCTEMBI, IUcTiepcHas (asa, AMCIIEPCHOHHAs Cpea.

5. Knaccuguxarust JUCTIEpCHBIX CHUCTEM I10 arperaTHoMy cocTosiHuio. [IpuBect npumepsl.

6. OnuH w3 BUIOB JaTyHH coaepkuT 60% wmeaum u 40 % 1uHKa. YKaXuTe, YTO SIBISETCA
JHMCTIEPCUOHHOM CpesIoi, a UTo TucnepcHoi (a3oi?

7. Kak MOHO OTJIMYMTDH KOJUIOMIHBIM pacTBOpP OT UCTUHHOIO?

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

CamocrosiTesibHas padoraNe3
CocraBieHHEe KOHCIIEKTA 110 TeMe «MeTaunueckas 1 BOLOPOAHAsI XUMUYECKAs! CBSI3bY.

Kpurtepuu olieHKH BBINOJIHEHHS CAMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 POC

Tema 2.4. Pacmeopbsl. Inekmpoaumuueckas OUCCOyUuayus.
Tunossble 3aJaHUA I YCTHOIO OMpPOCa
1.Kaxkue criocoObI BeIpak€HUs COCTaBa pacTBOpPa BbI 3HAaETE?
2. Kakue BemiecTBa OTHOCSTCS K 35ieKTpoiuTam? UTo Takoe 3JeKTpOIUTUYECKas AUCCOLUAIIMS?

3. Kax O6Hapy)KI/ITB MMPUCYTCTBUEC B paCTBOPC HOHOB BOAOPOJAa U PHHpOKCHI{-HOHOB?

JlaGopaTopnas padora Ne 2
Tema: Peakuun noHHoro oomena. I'maposius coJsieil pa3jiM4HOIO THIIA.

Lesb: npUMeHATHh 3HAHHUS 00 HIIEKTPOIUTHUECKON AUCCOLUAIIMM BEIIECTB M TUIPOIIU3E Ccoieil Ha
MPAaKTHKE, YMETb OOBSICHATH HAONIONEHWsS W pe3yJbTaThl ONBITOB. HaydWThCs COCTAaBISATH HOHHBIC
ypaBHEHHUS; YMETh OOBACHATH MPOLIECC THAPOIIN3A COJIei B BOJHBIX PAacTBOpPAX M 3alMChIBATh YPAaBHEHHS
TUAPOJIN3A COJIEH.

3aaHus BBINOIHAIOTCS B KypHaJe JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBeeHue ONbITOB:

- 0Opa3zoBaHue ra3000pa3HOTO COSAMHEHHUS.

31



- obpaszoBanue HepactBopumoro coeaunenust AgCI.

- coBMecTHBIH runponn3 xiopuaa amomunus AlCl; u cyneduna vHatpus NayS.

- oOpa3oBanue HepacTBopuMoro coeauHeHus: BaSO,.

- obpazoBanue HepacTBopuMoro coeauaeHust AgsPO,.

- TU/IPOJIN3 COJIM, OOPa30BAHHOM CHIIBHBIM OCHOBAHHEM U CJIa00# KHCIOTOM.

- THJIPOJIA3 COJIH, 0OpPa30BaHHOMN CIIa0BIM OCHOBAaHUEM U CHIIBHON KHCIIOTOM.

2. 3anucath Bce HEOOXOIUMBIC YPAaBHEHHUS XUMHYECKHX PEaKIUil B MOJEKYISPHOM U HOHHOM
BUJIC.

3. OnucaTh HAOIIOZCHUS U CENaTh BBIBOJ 00 YCIOBHIX MPOTEKAHUS PEAKIMil HOHHOTO OOMEHa.

4.0TBETUTH Ha KOHTPOJILHBIE BOIIPOCHI M MOATOTOBUTHCS K 3aIIUTE TaOOpaTOPHOI pabOTHI.

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

KoHTposibHBbIE BONIPOCHI.

1. Kakue BemiecTBa OTHOCATCS K d3JeKTpoiauTaMm? YTO Takoe SIBJIEHUE 3IIEKTPOJIUTUYECKOU
nucconuanun?

2. Hanuimite ypaBHEeHUs aucconmaliiu cieayrommumx semects: Ba(OH),, Na,CO3, CuSO,.

3. Yro Takoe ruaposnu3 conu? K;akue TUIBI THIpOIU3a CYIIECTBYOT?

4. Hanmmute ypaBHeHus peakuuid ruaposnu3sa coneit ausi: NaNOs, FeSO,,

5. Onpenenute, B KAaKOM ciy4yae OyaeT MpoTeKaTh TUAPOIN3 COJIKM B Boje. HamumuTte ypaBHeHUe
peaxkuuu TuapoIn3a s 3ToH conu:a) Opomua Kanus; 0) cyibdar Kamus; B) HUITPUT KaJlus;

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

IIpakTuyeckas padora Ne 2
Tema: IIpuroroBJieHHe pacTBOpa 3aJaHHOM KOHIEHTPALUH.

Heab: npuoOpeTeHre HABBLIKOB MPUTOTOBJICHHS PACTBOPOB PA3IMYHON KOHIIEHTPAIMHU U3 CYXOU
coJH WiH 0oJiee KOHIIEHTPUPOBAHHOTO PACTBOPA.

3amaHus BBIMOTHSIOTCS B KypHaie Uit 1Ta00paTOpHBIX U MPAKTUYECKUX padoT:

1. PemmuTe 3a1a4un, opOopMHTE pPELICHHUS, COTJIACHO MPUMEpa pelieHus 3aaaun. OnuImmTe mopsaoK
JNENUCTBUMN.

2. Cnenaiite BBIBOJ O TIPOJICIIAHHONW padOTEe W OMUIINTE 00JacTh MPUMEHEHUS PUTOTOBICHHOTO
pacTBopa.

Cooeporcanue 3a0anuii; cmompume MemoouyecKue YKasanus no npakmuieckum pabomam.

Kpurepun ouenku: cmotpets B pazzaeine 3.1 ®OC

CamocrositeibHas padora Ne3
CocraBneHue KOHCIIEKTa 110 TeMe «MeTtamndeckas U BOJOPOAHAS XMMUUYECKasl CBA3bY.
Kpurteprn o1leHKHBBINOIHEHUS CAMOCTOSITEbHOM paboThl: cMOTpeTh B paznene 3.1 ®OC

Tema 2.5. I'uoponus coneit
Tunosble 3a1aHus JJI51 YCTHOTO ONPoca
1.Kaxkoii mporiecc Ha3pIBaeTCs TUAPOTHU3IOM?
2. Kakue ¢pakTopbl ONMPEICIIAIOT PEAKIIUIO CPEIbI PH PACTBOPEHUH Pa3IMYHBIX COJICH B BojiE?

3. Hanucath ruiponun3 cojiel pa3inyHoro Tuna

JlabopaTopnasi pa6ora Ne 2
Tema: Peaknun nonHoro oomMena. I'mapoJimns coJieil pasjM4HOro TUIA.

Heab: npuMeHsATh 3HaHUSI 00 JIEKTPOIUTUYECKOM AUCCOIUAIIMY BEIIECTB U TMIPOJIU3E COoJIel Ha
MPAaKTUKE, YMETb OOBSICHATH HAONIOJEHHS U pe3yJbTaThl ONbITOB. HayduTbcs COCTAaBISATH HOHHBIE
YpaBHCHUA, YMETH 00BIACHITH IponecC ruapoIm3a coJIel B BOAHBIX pacTBOpax U 3aIlIMCbIBATb YPAaBHCHUA
TUAPOJIN3a COJICH.

3a/aHus BBIMOJIHIIOTCS B JKypHaJe JUIsl 1TaOOpaTOPHBIX U MPAKTUUYECKUX PadoT:

1. IIpoBenieHne OMBITOB:

- 00pa3oBaHue Ta3000pa3HOTO COSAMHEHUSI.
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- obpaszoBanue HepactBopumoro coeaunenust AgCI.

- coBMecTHBIH runponn3 xiopuaa amomunus AlCl; u cyneduna vHatpus NayS.

- oOpa3oBanue HepacTBopuMoro coeauHeHus: BaSO,.

- obpazoBanue HepacTBopuMoro coeauaeHust AgsPO,.

- TU/IPOJIN3 COJIM, OOPa30BAHHOM CHIIBHBIM OCHOBAHHEM U CJIa00# KHCIOTOM.

- THJIPOJIA3 COJIH, 0OpPa30BaHHOMN CIIa0BIM OCHOBAaHUEM U CHIIBHON KHCIIOTOM.

2. 3anucath Bce HEOOXOIUMBbIC YpPAaBHEHHS XUMHUYECKHX PEAKIH B MOJEKYISPHOM U HOHHOM
BUJIC.

3. OnucaTh HAOIIOZCHUS U CENaTh BBIBOJ 00 YCIOBHIX MPOTEKAHUS PEAKIMil HOHHOTO OOMEHa.

4.0TBETUTH Ha KOHTPOJILHBIE BOIIPOCHI M MOATOTOBUTHCS K 3aIIUTE TaOOpaTOPHOI pabOTHI.

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

KoHTposibHBbIE BONIPOCHI.

1. Kakue BemiecTBa OTHOCATCS K d3JeKTpoiauTaMm? YTO Takoe SIBJIEHUE 3IIEKTPOJIUTUYECKOU
nucconuanun?

2. Hanuimite ypaBHEeHUs aucconmaliiu cieayrommumx semects: Ba(OH),, Na,CO3, CuSO,.

3. Yro Takoe ruaposnu3 conu? Kakue TUbl rugpoiaunsa CymecTByrT?

4. Hanmmute ypaBHeHus peakuuid ruaposnu3sa coneit ausi: NaNOs, FeSO,,

5. Onpenenute, B KAaKOM ciy4yae OyaeT MpoTeKaTh TUAPOIN3 COJIKM B Boje. HamumuTte ypaBHeHUe
peaKIy THAPOIIN3a JJIsl 3TOW com:a) OpoMu Kanmusi; 0) cynbhaT Kaus; B) HOTPUT KaJIus;

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrositesibHas padora Ned
Pemienue ynpaxHeHuii mo teme «l'€HeTMYecKas CBSA3b MEXKIAY KIAcCaMU HEOPraHWYECKUX
COCTUHEHUN Y.
Kpurepuu orieHKH BBIMOTHEHUSI CAMOCTOATENIbHON paboThl: cMOTpeTh B pazzene 3.1 ®OC

Tema 2.6. Xumuueckue peakyuu.
Tunosble 3a1aHus A/ YCTHOIO ONPOCa
1. Kakue BbI 3HaeTe TUTTBI XUMUYECKUX PEAKIIHii?
2. Kakue peakuiyy Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

3. Kakne BCIICCTBA HA3bIBAXOT OKUCIUTCIIAIMHA, 4 KaKHC BOCCTAHOBUTEIISIMH ?

JlaGopaTopnas padora Ne 3
Tema: OKHUCIAUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B XUMHUYECKHUX MpoLeccax.

Henab: wu3ydyeHHE OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIX CBOMCTB pPAa3jJUYHbIX XHMHUYECKHUX
COCMHEHUM, OCBOCHHE METOJMKH COCTABJICHUS YPaBHEHUNU OKHCIUTEIIHBHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB.

3a/iaHus BBIMOIHIIOTCS B J)KypHaJe JUIsl JaOOpaTOPHBIX U MPAKTUUYECKUX PaboT:

1. IlpoBeieHnE OMBITOB:

- B3aMMOJICMCTBUE IIMHKA C COJISTHOM KUCIOTOM.

- B3aUMOJICMCTBUE HATPUS C BOJIOM.

- B3aUMOJICUCTBUE AJTFOMUHUS C HOIOM.

- TOPEHUE JTUTHSI.

- ropenne (ocdopa.

- TOPEHUE CEPBI.

- B3aMMOJICHCTBUE ATIOMUHUS C CEPOU.

- B3aUMOJIEMCTBUE MEJU C CEPHOM KUCIOTOM.

- B3aUMOJICUCTBHE MEIU C a30THON KHUCIOTOH.

2. PacctaButh KOd(PUIMEHTH B YPaBHEHUAX XUMHUYECKUX PEAKIUNA METOJOM JIIEKTPOHHOTO
OanaHca.

3. OnucaTh HAOTIOJCHMSI U CENaTh BBIBOJ 00 YCIOBHIX MPOTEKAHUS PEAKITHIl

4.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI M MOJATOTOBUTHCS K 3aIUTE JTa0OPaTOPHOIl pabOTHI.
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Cooepoicanue 3a0anuii: cmompume Memoouyeckue YKa3anus no 1abopamopusim paboman.

KoHTpoabHbIE BOIPOCHI.

1.Kakue peakuy Ha3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMU? 2. YTO TaKOE€ OKUCIUTEND U
BoccTaHoBuTenb? [IpuBeauTe mpumepsl.

2.Yto0 Takoe OKUCIUTEIL U BOCCTAaHOBUTENL? [IpuBeauTe npumepsl.

3.0xapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIOPO/IA.

4. Paccmotpute B3aumojerictBue okcuia skeneza (lll) ¢ amomuHueM ¢ Mo3uLMHM OKUCIEHUS-
BOCCTAHOBJICHHUSI.

Kputepun ouenku: cmorpets B pazzeine 3.1 ®OC

Konrtpoabnas padora Ne2. Xumuyeckue peakuuu
Bapuant 1
3apanue Ne 1. OcyiiecTBUTE XUMUUYECKHUE PEAKIIMU MEXTY PACTBOPAMU:
Na,COs;u HNOg3, CuCl, u KOH, NaOH u H,SOy4 ;
HanummTe nosHbIe U COKpalleHHbIe HOHHBIC YPABHEHUS peakiii U JaiiTe 0ObsICHEHHUE.
3amanme Ne2
Hanummure coOTBETCTBYIOIIME peakUUMW TMAPOIM3a YyKa3aHHBIX cojied M ykaxure pH pactopa:

F62(804)3, K>S04, K,COs.

3apanue Ne3
Hcnons3ys cokpalieHHbIe HOHHBIE YPaBHEHUS, HAIUIIIUTE YPABHEHUE PEAKIIMU U COCTABHTE MOJIHOE
HMOHHOE ypaBHEHHE.
1. Ba?'+ CO3"— BaCOs|
2. CO3% + 2H*— H,0 + CO,1
3aganue Ned
Hanummre ypaBHeHUE 3JEKTPOTUTHUECKON TUCCOIMAIIMU CIEIYIOIINX BEIIECTB:
Na,SOy; HC'; Ca(OH)z
[TomuepkHUTE OAHOM YePTON KATHOHBI U IBYMS — aHUOHBI.
3aganue Ne 5
MoryT 11 OJJHOBPEMEHHO HaxOUTCS B pacTBope ciemyromiue mapbl Bemiects: Cu( NO3), u NaOH,
CaCl, n K, CO3, Nap, SO4 1 BaCl, , NaCI u HCI? OtBer MOSICHUTE, COCTaBUB HEOOXOIUMBIE
(MONeKynsipHbIE M HOHHBIC) YPAaBHEHUS PEAKIIHIA.
3aganue Ne6
Pemnre nenoyku npespailieHuin
Mg—MgO—MgC1,—-Mg(NO3),—Mg(OH),

CamocrosiTesibHast padora Ned
Pemenne ynpaxHeHuii no teme «l'eHeTHueckas CBA3b MEXKAY KiIacCaMM HEOPraHMYECKHX
COCTUHCHUI».
Kpurtepru olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 POC

Pasznen 3. HEOPTAHUYECKASA XUMHUSA

Pe3yabTaTsl 00yueHusi: ymMeHwus, ®opMa ¥ METOAbI
3HAHMS, o0LIMe U IToka3aTenu OueHKH pe3yJabTara KOHTPOJISI M OLIEHKHU
npogecCHOHANbHBbIE KOMIIETCHIMHU pe3yJbTaToB 00y4eHHs
Ymers:
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¥Y1. Ha3piBaTh H3yueHHBIE BeIlECTBa
o TPUBHUAIBLHOU W
MEXIYHAPOJAHOU HOMEHKIIAType

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

- Hammcanue M YTeHHE 3HAKOB
XHMHYECKHUX DJIEMEHTOB;

- pa3iIMyYMhe TPOCTBIX U CIIOMXKHBIX
BEIIECTB, CMECEH U  CIOKHBIX
BCILIECTB;

- cocraBiieHue (GopMys OMHAPHBIX
COCIMHEHUH U X Ha3BaHHE,

- YTeHWe M Ha3BaHHe (opmyl

XUMHUYECKUX COCIUHCHHI,
MPUHAUICKAIINX K  BaXKHEUIIMM
KJlaccam HEOPraHUYECKUX
COCIMHECHU;

- COCTaBJICHME Ha3BaHUM BceX
HCIIOJIb3YEMBIX dbopmyn
XHUMHYSCKHX COEUHEHHI 30

TPUBHUAIBHON U  MEXKIyHAPOIAHOU
HOMEHKJIATYpE.

YcTHBIM onpoc.
Pe3ynbTaTel
BBITIOJTHEHHSI U 3aIIUTHI
MPAKTUYECKUX 3aHATUH U
1ab0paTopHEIX PaboT.
PesynbTatel
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEIIbHOMN
paboTHL

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHMCICHUS  XUMHYECKHX
AJIEMEHTOB, THUI XUMHUYECKOW CBS3U
B COCIMHECHUSX, 3apsn HOHa,
Xapaktep Cpensl B BOJIHBIX
pacTtBopax HEOPraHUYECKUX u
OpPraHUYECKUX COETMHEHUH,
OKHUCITUTENh u BOCCTaHOBUTEIb,

INPUHAAJICKHOCTh BELIECTB K pa3HbIM
KJ1accaM HEOpraHUYeCKUX U
OpPraHUYECKUX COeIMHEHUN
JI.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 cocrtaBa BeENIECTBA
o ux hopmymnam;

- omnpeaeieHue
XMMHYECKUX PEAKIIU;
- MPUMEHEHHE 3aKOHA COXPaHEHUs

IIPU3HAKOB

Macchl BEILIECTB MpU HANUCAHUU
YpaBHEHUH;
- COCTaBJICHUE XUMHUYECKHUX

ypaBHeHHﬁ, YpaBHHUBAHUC UX;

- OHIpCAcsICHUC BAJCHTHOCTH H
CTCIICHU OKHCJIICHHA JJICMCHTOB B
HCOPTraHNYCCKUX COCANHCHUAX

- PpacCllO3HABaAHUC OKHUCIUTCIBHO-
BOCCTAaHOBUTCIIBHOTO ITPOLIECCA;

- COCTaBli€HHE  DJIEKTPOHHOTO
Oasanca;

- OIpeJeNieHre 3apsiaa UOHa;

- OIpeleNieHHE OKHCIUTENS H

BOCCTAaHOBUTENSI B OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKITUSX;

- OmpeleNeHHe MO0 XHUMHUYECKUM
dbopmynam, MPUHAJIC)KHOCTh
BEIIECTB K OMPENEICHHOMY KIAcCy
COCIUHCHHI,

- HamhCcaHWe CcXeM O00pa30BaHUA
XUMHYECKOH CBS3M B YKa3aHHBIX
COCTMHEHMUSIX.

YcTHbIM onpoc.
Pe3ynbTaTe!
BBITIOJTHEHUSI U 3aIIUTHI
MPAKTUYCCKHUX 3aHATUHI U
71a00paTOPHBIX padoT.
Pe3ynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHON
CaMOCTOSITENILHOM
paboTHI.
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¥3. XapakrepuzoBaTb:  3JIE€MEHTHI
MaJIBIX TIEPUOJIOB TIO WX TOJOKECHHUIO

B IIepunonnueckoit cucTeme
JI.1.MenneneeBa; oOmIme
XUMHUYECKHE  CBOWMCTBA  METaJIJIOB,
HEMETAJIJIOB, HEOPraHUYECKUX u

OPraHMYECKUX COCIUHEHUH; CTPOCHHE
U XMUMHUYECKHE CBOMCTBA HM3YUYEHHBIX
HeOpFaHI/I‘-IeCKI/IX nu OpI‘ AHNUYCCKUX
COCIMHECHHH

J.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- CocraBiienue (GpopMys OKCHJIOB,
BOJIOPOJIHBIX COeIMHEHUN
HEMETAJIOB, THIPOKCHUIOB, COJIEH;

- COCTaBJICHUE CXE€M CTpPOEHHUS
aTOMOB 3JICMCHTOB MEePBBIX
YEeTBhIPEX MepUOJI0B
[Tepronueckoit CUCTEMBI,

- OIMCaHHE Ba)KHEHUIIIMX CBOMCTB U
XapaKTEPUCTUK XAMUYCCKHUX
3JEMEHTOB M0 IUJIaHy, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEMC;

- AHAJIM3HPOBAHUEOKUCIUTEIBHO-
BOCCTaHOBHUTCIILHBIX CBOMCTB
aTOMOB, HOHOB M BEIICCTB, a TaKXKe
UX CHIBl Ha OCHOBE 3HAHHH O
CTPOCHUU U MEPUOJUYHOCTH M TIO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

- CpaBHEHHE OTHOCUTEIBHOU
3JIEKTPOOTPULIATEILHOCTH
DJICMCHTOB II0 UX IIOJIOKCHHIO B
Ilepuonnueckoii cucreme;

- cpaBHEHHE (DM3HUYECKUX CBOWCTB
METaJJIOB ¥ HEMETAJIOB;

- OIIMCAHHE OCHOBHEIX XUMHYECKUX
CBOMCTB METaJ/UIOB, HEMETAJUIOB U
MX COCIMHEHMM;

- MIOCTPOEHHUE CTPYKTYPHBIX
dhopmyn HEOPTraHUYECKUX u
OpPraHUYECKUX COETHHEHUI;

YcTHBIM onpoc.
Pe3ynbTaTel
BBITIOJTHEHHSI U 3aIIUTHI
MPAKTUYECKUX 3aHATUH U
1ab0paTopHEIX PaboT.
PesynbTatel
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEIIbHOMN
paboTHL

Y4. OOBACHATH: 3aBUCUMOCTb CBOMCTB | - OOBsicHeHHe (u3MYeCKUX U | YCTHBIN ompoc.
BEIIECTB OT MX COCTaBa U CTPOCHHMs, | XUAMUYECKUX SBICHUHM C TOYKH | Pesynbrarsl
OPUPOJY XMMHUYECKON CBSI3U (MOHHOM | 3peHMS aTOMHO-MOJIEKYJISIPHOTO | BBIIIOJHEHUS U 3aILUTHI
U KOBAJEHTHOW, METAJUINYECKOW U | YUYCHHS; IIPaKTUYECKHUX 3aAHIATUN U
BOJIOPOJIHOM), 3aBUCHUMOCTb CKOpPOCTH | - BBISIBJIEHHE 3aBUCHUMOCTH MEXIy | TaOOpaTOPHBIX padoT.
XUMHUYECKOM PEAKIUU U TIOJIOKEHHUE | CTPOCHUEM XuMnueckux | Pe3ynbrarsl
XUMHUYECKOTO paBHOBECHS OT | COEAVHEHUH U UX CBOMCTBAMHU ( Ha | BHIIOJHEHUS
pa3IMYHbIX (HaKTOPOB npuMepe KHCIIOT,  COJIEH, | BHEAYIUTOPHOU
JI1.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBAHHIA); CaMOCTOSITEIbHON
M.1,2,3,4,5,7,9 paboTHL.
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
YS. Beinonnate xumuyeckui | - [IpoBenenue npocrenmero YcTHBII onpoc.
JKCIIEPUMEHT 10  PACIO3HABAHUIO | XUMUYECKOIO SKCIIEPUMEHTA C Pesynprarel
BOXHEHIINX  HEOPraHWYECKUX U | COONII0ICHNEM TPAaBUII 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
11.1,2,3,4,5,6,7

0€30I1aCHOCTH;

- HaOmoieHue, puKcaus u
OIMCAaHUE PE3yIbTaTOB
MIPOBEJICHHOTO YKCIIEPUMEHTA;

MPAKTHYECKHX 3aHATHI U
71a00paTOpHBIX padoT.
Pe3ynbTatel
BBITTOJIHEHHS
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JIP 2,4, 16, 23,30

- ompenencHUE  BO3MOXKHOCTH
MPOTEKAHHUS XUMHYECKUX
MIpeBpaIeHUI B pa3INnYHbBIX
YCIOBUAX u OIICHKU X
MOCJICICTBUM;

- OesomacHoe  oOpamieHHe ¢
TOPIOYHMH 51 TOKCHYHBIMU
BEIIIECTBAMH, 1a00paTOPHBIM
o0opynoBaHUEM;

- MIPUTOTOBJICHHE pacTBOpoOB

3a/ITaHHOW KOHIICHTpAIlUU B OBITY H
Ha MPOU3BOJICTBE.

BHEAYAUTOPHOMN
CaMOCTOSITEIIHOM
paboThI.

Y6. IlpoBomuTh: CamMOCTOATEIbHBIN
MOUCK XMMHUYECKOH wuHpopMamuu c
UCTIOJIb30BAaHUEM Pa3IUYHBIX
UCTOYHHUKOB - (HAYy4HO-TIOMYJISPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); HCIIOIB30BaTh
KOMITBIOTEPHBIC ~ TEXHOJOTHUU  JUIS
00paboOTKH W TIepefayd XUMHYECKOU
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
y4eOHOI JuTepaTypbl i IOHMCKa
XUMHAYECKOH nH(poopmanuu;

- UCIOJIb30BAHUE JIOTIOJIHUTEIbHBIX
JTUTEPATYPHBIX UCTOYHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE NPE3eHTalMH Ul
0o0pa®OTKM W TpPEACTaBIICHUS
XUMHUYECKON HH(popMauu;

- AHATU3UPOBAHHE HCIIOJIB3YEMbIX
HCTOYHUKOB.

YcrHbIM onpoc.
PesynbTaTel
BBITIOJIHEHUSI U 3AIUTHI
MPAKTUYECKUX 3aHATUH U
1ab0opaTOPHBIX padoT.
Pesynbrarsl
BBITIOJIHCHHS
BHEAYAUTOPHOMN
CaMOCTOATEIBHON
paboTHI.

3HaTth:

31.Baxueinme XuMUYeCKUe MOHATHs: | 1) Bocnpousseaenue | Y CTHBIN Onpoc.
BEIIECTBO, XUMHUYECKUH  DIEMEHT, | JOPMYTUPOBKH BaXKHEWUIINX | Pe3ynbTaThl

aToM, MOJIEKYyJa, OTHOCHUTEIbHBIE | XUMUYECKH MMOHATHUI; BBITIOJIHEHUSI U 3AIUTHI
aTOMHBIE W MOJEKYJISPHbIE MAcCChl, | 2) TMEPEUUCICHHE CYIIECTBEHHBIX | MPAKTHUYECKUX 3aHATUHN U
WOH, AUTOTPOTIHS, M30TOIbI, | IPU3HAKOB MOHATHUS; 1ab0paTopHbIX padoT.
XUMUYECKas CBsI3b, | 3) YCTAHOBJICHHE CBSI3M JAHHOTO | Pe3ymbTarhl
ANEKTPOOTPHULIATEIHHOCTD, MOHATUA C  JOPYTUMHU,  paHee | BBIIIOJHEHUS
BaJICHTHOCTh, CTENEHb OKUCICHHS, | CQOPMUPOBAHHBIMH; BHEAYJAUTOPHOMN
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) TpHUBEACHUE Pa3HBIX CIIOCOOOB | CAMOCTOSTEILHON
00BEM ra3o000pa3HbIX BEILIECTB, | BBIPAKEHUS MOHATHI; paboTHL.

pacTBOpBHIL, JIEKTPOJIUT u | 5) wucnonp3oBaHue BOKHEUIITNX

HE3JIEKTPOJIUT, AIEKTPOIUTHYECKAS | XUMUUYECKUX MOHATHUS JUTSt

JUccoLuanus, OKHUCIIUTETh U | OOBSICHEHUS OTIENBHBIX (DAKTOB U

BOCCTaHOBUTENb, OKHCIIEHUE U | SIBJICHUMH.

BOCCTAHOBJICHHE, TEIIOBOH 3 deKT

peakluu, CKOPOCTb  XUMHUYECKOU

peakimu, KaTajus, XUMHUYECKOe

paBHOBECHE,  YIJIEPOIAHBIH  CKEJIET,

GyHKIIMOHAJIbHAS TpyMMa, 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
JIP 2,4, 16, 23,30
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32. OcHoBHEIE
COXpaHEHUS
IIOCTOSHCTBA
[Tepuoanueckuit
JA.N.Menneneena

3aKOHbI
MacCChbl
cocTraBa

XAMUH:
BEIICCTB,
BCIICCTB,

3aKOH

J1.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocnpowussenenue
(hopMyITUPOBKU 3aKOHOB;

2) NpUMEHEHUE 3aKOHa COXPaHEHHUS
Macchl BELIECTB MpPU HAIMUCAHHUU
XUMHUYECKHUX YPABHECHMUIA;

3) pUMEHEHUE 3aKOHa
IIOCTOSIHCTBA COCTaBa BEILIECTBA IS
YCTaHOBJICHUS npocTenen
MOJIEKYJISIPHON dbopmybl
BEILIECTBA;

4) HCIIOJIb30BaHUE
00BEMHBIX OTHOILIEHUH
pelIeHnr pacu€THBIX 3a/1a4;
5) MMOHUMaHue CMbICTIa
[lepuonuueckoro  3akona  JI.W.
MenzeneeBa U UCHOJIb30BAaHUE €TO
JUIS  KAueCTBEHHOTO aHaiu3a W
000CHOBaHUS
OCHOBHBIX
CTPOECHHUS
XUMHYECKHUX
COCIMHEHU;
6) ycTaHOBIIEHUE
MEX1Yy  CTPOEHUEM
XUMHYECKUMHU
JJIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEM
aTOMOB, CBOMCTB
9JIEMEHTOB U  HX

3aBHCUMOCTH
atoMa "
CBOMCTBaMU

YcTHBIM onpoc.
Pe3ynbTaTel

BBITIOJTHCHHUA M 3alllUThI
IMPAKTUYCCKUX 3aHATHH U

1ab0paTopHEIX PaboT.
PesynbTatel
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATENIBHON
paboTHL

33.  OcHoBHBIC
XHUMHYCCKOM CBSI3H,
AIEKTPOJIUTUYECKON JHCCOIHAIIH,
CTPOCHUSA OpTraHUYECKUX u
HEOPraHUYeCKUX COCAMHEHUI
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

TCOPHUH XUMUU:

1) BocmpousBeneHne OCHOBHBIX
ITOJIOKEHUN XMMUYECKUX TEOPUH;

2) IIPUMEHEHHE OCHOBHBIX
MIOJIOKEHNH XUMHYECKHX TEOPHUM
(cTpoeHHust aTomMa, XHUMHYECKOM
CBSI3H, ANEKTPOJIUTUYECKON
U CCOLIALUH, KHCJIOT u
OCHOBaHUH, CTpOCHUS
OpraHUYEeCKUX COCIMHEHUH,
XUMHUYECKON KUHETUKH) JUTS
aHanu3a CTPOEHHUS U  CBOMCTB
BEILIECTB;

3) oObsiCHEeHME  HPUMEHUMOCTH
M3yYEHHBIX XUMUYECKHUX TEOPUHL.

YcrTHbIM onpoc.
Pe3ynbTaTe!

BBITIOJTHCHHA M 3alllUTHI
MMPAKTUYCCKUX 3aHATHN 1

1a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIILHOU
paboTHI.

34. Baxueiimme  BemiectBa U
MaTepuaibl: BaKHEHIIME METAJUIBI U
CIUIaBbI; CepHas, COJsHas, a30THas U
YKCYCHasE ~ KHUCJIOTBI;  OJiaropoJiHbIe
raspl, BOJOPOJ, KHUCIOpPOJ, T'aJOTEHBI,
IIeJIOYHbIE ~ METaUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TUAPOKCHUBI, HIENOYH, YTIEKUCTBIA U
yrapHblii  ra3bl, CEPHUCTBIM  Tas,
aMMHaK, Bojia, MPUPOIHBIN Ta3, METaH,
9TaH, OTWIEH, AaleTWIEH, XJOpHUA
HaTpus, KapOoHAaT | TrUApokapOOHAT
HaTpusi, KapOoHaT U ¢dochaT KaablUus,

1) Hamucanue ¥ BOCIPOHM3BEACHUE
bopMysT BaKHEHIIUX XUMHYECKUX
BEIIECTB;

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

3) mepevrciacHre PO U 3HAYCHHS
JTAHHOTO BEIIECTBA B MPAKTHUKE;

4) 00bsICHEHUE OOIIMX CIIOCOOOB U
MIPUHIIMIIOB NOJTy4yeHUs Hanboliee
Ba)KHBIX BEIIICCTB.

YcTHBI onpoc.
Pesynbrarhl

BBIIIOJTHEHUA U 3alllUThI
MMPAKTUYCCKHUX 3aHATHN 1

71a00paTOpHBIX padoT.
PesynbTatel
BBITTOJTHEHHS
BHEAYAUTOPHOMN
CaMOCTOATEJILHOU
paboTHL.
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OCH30JI, METAHOJI, 3TAHOJ, CIOXKHBIC
a¢upsl, KHUPBI, MbLa,
MOHOCaXapuIbl(IIII0K03a),
JICaXapu/Ibl (caxapo3sa),
MOJIMCaxapu/Ibl (kpaxman u
LEJUTI0NI03a), aHUJIMH, aMUHOKUCIIOTHI,
OenKwu, HCKYCCTBEHHBIE U
CUHTETUYECKHUE BOJIOKHA, KAay4yKH,
IJIaCTMACCHI
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

Tema 3.1. Obwue ceéoiicmea memasinos.
TunoBsble 3a1aHUA JI YCTHOTO ONMPOCa
1. HazoBwuTe riaBHbIe (U3HYESCKUE CBOMCTBA METAIIOB.
2. Ykaxute HauboJee pacpoCTPaHEHHBIE CIIOCOOBI MOIYUYEHUS METAIIJIOB

3. Uro Takoe KOppO3Hs METAUIOB U KaKUE CIIOCOOBI 3alIUThI OT He€ BbI 3HaeTe?

JladopaTopnas padora Ne 4

. + +
Tema: O0mme cBOICTBA U CIJIABBI MeTA/LNI0B. KauecTBeHHbIE peakMi HA HOHbI Fe’* n Fe®*.
Henb: u3y4nuTh MUKPOCTPYKTYPY, CBOMCTBA, CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE CEPBIX YYT'YHOB,

Ha MPaKTHYECKUX NPUMEpax U3Y4YUTh OOIME CBOMCTBA METAJUIOB U CBOMCTBA MX COEAMHEHUM.
3a/1aHus BBINOJIHIIOTCS B )KypHaje JUIsl JaOOpaTOPHBIX U MIPAKTUYECKUX PaboT:
1. IIpoBenieHne ONBITOB:
- B3aUMO/ICHICTBUE METAJUIOB C COJISIMHU.
- B3aUMOJICHICTBUE METAJUIOB C HEMETANIaMU
- cBoMicTBa okcuja xxenesa (I1I).
- TIOJIy4€HUe U cBolicTBa ruapokcuaa xenesa (I1I).
- KaYeCTBEHHAs peaKius Ha HOHbI Fe*™,
- 3aKaJIKa U OTIIYCK CTaJIH.

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKUX peakUui B MOJEKYJISIPHOM M MOHHOM Bujae. B ciayuae
peakumii OBP paccraButh KOA(GOUIMEHTH B ypaBHEHUSAX XUMHYECKMX pEaKIHMi MeTOJIOM

3JIEKTPOHHOTO OaiaHca.
3. OnucaTh HaOJIOICHUS U ClIeNaTh BBIBOJIBI O MPOJIEIaHHON paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTE Ja00OpaTOpHOI pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHuim paboma.

KonTpoJsbHBIE BOIPOCHI.

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

2. Ha kakue KJacchl MOJIPpa3/IeNsioT cepble YyT'YHbI B 3aBUCMOCTH OT (hOpMBI TPapHUTOBBIX
BKJIFOUEHUI?

3. Kakas Metaiinyeckasi 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 HanboIee pacpoCcTpaHEHHBIE CIIOCOOBI TIOTYYEeHHUSI METAIIJIOB.

7. C BOJHBIMHU pacTBOpPaMH KaKuX COeUHEHUH Oyner pearupoBarh HuKenb: HBr, MnSOq,
Cu(NOs3), BaCl,, KOH? CocraBbTe ypaBHEHHS PEaKInii.

Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrosiTesibHas padora NeS



CocraBneHue KoHCIekTa 1Mo TeMe «CrutaBbl MeTaloB. Koppo3ust MeTamioBy.
Kputepru onieHKH BBINOJIHEHHS CAaMOCTOATENBHOM paboThl: cMoTpeTh B pasaeine 3.1 ®OC

Tema 3.2. Obwue ceoiicmea Hememannoe
Tumnossble 3a1aHUs 1JI5l YCTHOTO 0NpPoca
1. Yem otnmnuaroTcst pusnyeckre CBOMCTBa HEMETAIJIOB OT METAJIOB?
2. IlpuBenure mpuMepsl peaklUWii HA OKHUCIHMTEIbHbIE M BOCCTAHOBHUTEIBbHBIE CBOMCTBA XJIOpA.
Kakne w3 HHMX BbIpaXeHbl cuibHee M modeMmy? Kak M modemy maHHBIE CBOMCTBA HM3MEHSIOTCS IO
HOJTPYIIE TAJIOTCHOB?

3. B uem 3akimoyaercs yHUKaIbHOCTh AJIEKTPOHHOTO CTPOCHUS aToMa Bojopoaa? MoKHO i
noMectuTh Bojiopo B I unu VII rpynny [lepronndeckoit cuctemsbi?

JlaGoparopHasi padora Ne 5

Tema: O0mas XapakTepUMCTHKAa HeMeTA/UIOB, M3yYeHHEe MX OKHCJIUTEeIbHO-BOCCTAHOBUTEIbHBIX
CIIOCOOHOCTEH.
Henab: vccnenoBaTh OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBONCTBA HEMETAIIJIOB HE IIPUMEPE COECTUHEHUM
a3zoTa 1 Qochopa, 03HAKOMUTHCS C KAYECTBEHHBIMHU PEAKIMsIMHI Ha aHHOHBI a30T- U (hocopcoiepKaimnx
KHCJIIOT.

3aaHus BBIMOIHIIOTCS B JKypHaJe sl TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:

1. IlpoBeneHue onbITOB:

- IOJIy4eHHEe U OOHapyKeHHE aMMHUaKa.

- OOHapy»XeHNE HUTPUTOB

- KQUeCTBEHHAs pPeaKIysl HaA HUTPAT-UOHBI.

- B3auMo/ieiicTBue KoHIeHTprupoBanHoi HNO3 ¢ metaimamu Mg, Zn, Fe, Cu

- obHapyxeHue GpocharoB HOHOB

- ropenue 6emnoro docdopa 1Mo BoI0M

- osryyeHue (hochuia Kaablus

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKHX peakLuil B MOJEKYJISIPHOM M MOHHOM Bujue. B ciayuae
peakumii OBP paccraButh KOA(GOUIMEHTH B ypaBHEHUSAX XUMHYECKMX pEaKIHMA MEeTOJI0M
3JIEKTPOHHOTO OaiaHca.

3. OnucaTh HaOJIIOICHUS U ClIeJIaTh BBIBOJIBI O MPOJIEIaHHOM padoTe.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00OpaTOpHOI pabOTHI.

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

KonTpoJibHBIE BONIPOCHI.

1. Hanummre ypaBHEHMs peaklMil MOTY4YeHHUs] aMMHaKa B IIPOMBIIIJIEHHOCTH U B J1JaOOpaTopuu,
YKaXUTE YCIOBUS UX MIPOTEKaHUS.

2. Kakwme peakumn xapaktepHbl Ui aMMuaka?  OxapakTepusyiTe  OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA aMMHUAKa.

CamocrosiTesibHass pabora Ne6
CocraBneHue KoHCIeKTa 1o TeMe «CHUIMKaTHas IPOMBIIIIIIEHHOCTh. [I[pon3BOJACTBO cepHOI
KHCJIOTBD».

Kputepuu olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC
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PA3JEJI 4. OPTAHUYECKAS XUMUSA

Pe3yabTarbl 00y4eHUus1: yMeHus,
3HAHHUA, O0IIUE U
npogeccuoHaIbHbIe KOMIIETEHINHU

IToka3aTenn oeHKH pe3yJjbTara

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJbTaToB
00y4eHust

YmMeTh:

¥Y1. Ha3piBaTh HM3yu€HHBIE BEILECTBA
110 TPUBUAIBHON WIH
MEXIYHAPOAHOU 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

1) Hanucanue u uTeHHE 3HAKOB
XUMHUYECKHX JIEMEHTOB;
2) pa3nuyue OPOCTBIX U CIIOKHBIX

BEIIECTB, CMeCed U  CIIOKHBIX
BEILIECTB;
3) cocraBieHUE  CTPYKTYpPHBIX

(dbopMyIT BCEBO3MOKHBIX TOMOJIOTOB
U HM30MEPOB  MpPEACTbHBIX |
HETPEeIbHBIX YIIICBOIOPO/IOB;

4)  cocTaBlE€HHE  CTPYKTYPHBIX
dbopmyn BOKHEUIIINX
KHCIIOPOJICOACPKAINX
OPraHUYECKHX COCIUHECHUM;

5) HaIlMCaHHE CTPYKTYPHBIX
dbopmyn BCEX BO3MOYKHBIX
HU30MEpPOB a30TCo/IepKAIINX

OPraHUYECKUX COCTUHEHU;

6) cocraBieHHE Ha3BaHHHM BCEX
UCIIOJIb3YEMBIX dbopmyn
XUMHUYECKUX  COCIMHEHUN  TI0
TPUBHAIBHON ¥ MEXyHApPOTHOU
HOMEHKJIaType.

YcTHBIN ompoc.
PesynbTatel
BBITIOJIHEHUS U
3aIUTHI
MPaKTUYECKUX
3aHATHI U
nabopaTopHBIX padoT.
Pe3ynbTaTel
BBITIOJIHCHUS
BHEAYIUTOPHOU
CaMOCTOSITEIIbHOMN
padoTHI.

¥Y2. Onpenensite: BaJ€HTHOCTb U

CTCIICHh  OKHCICHHS  XHMHYCCKHUX
DJICMEHTOB, THII XHMHUUYECKOHU CBS3H
B COCOUHCHMSIX, 3apsig HOHA,
XapaKkTep Cpelbl B BOJIHBIX
pacTtBopax HEOPraHUYECKUX u
OpraHUu4YeCKHUX COE€IUHEHMH,
OKHUCITUTENIh u BOCCTaHOBHUTEIIb,

HpI/IHaI[J'Ie)KHOCTB BCHICCTB K pa3HLIM
KJ1accaM HGOpFaHI/I‘IeCKI/IX n
Opl"aHI/I‘ICCKI/IX COCI[I/IHCHI/Iﬁ
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

1)  Onpenenenue
BelIeCTBa 10 UX (GopMyiaM;
2) orpeJiesieHue IPU3HAKOB
XAMHYECKHUX PEaKIUI;

3) mpuMeHeHue 3aKOHa COXPaHEHUS
Macchbl BENIECTB MpPH HAIHMCAHUH
YpaBHEHU;

4) COCTAaBJICHHE  XUMHUUYECKHX
yYpaBHEHUM, ypaBHUBAHUE HX;

5) ompenereHUE BAJICHTHOCTH U
CTETIEHU OKHCIICHHS D3JEMEHTOB B
OpPraHUYECKHUX COCTUHEHHSX;

6) onpexnenenue U30MEpPOB U
TOMOJIOTOB ~ Pa3JIMYHBIX  KJIACcCOB
OpPraHUYECKUX COeIMHEHUH;

7) ompeneneHWe IO XUMHYECKUM
dbopmynam, MIPUHAIICKHOCTh
BEIIECTB K ONPEICIICHHOMY KIIAcCy
COC€IUHEHUI;

8) ompeneneHue pasTUIHBIX BUJIOB
XMMUYECKOH CBsI3U 1O opmyIe
HEOPTraHWYECKUX W OPTraHUYeCKUX
BEIIIECTB,;

coCTaBa

YcTHBIN Oompoc.
Pe3ynbTatsr
BBITOJIHEHUS U
3aIIUTHI
MPAKTUYECKUX
3aHATHI U
1a00paTOPHBIX PadoOT.
Pe3ynbTaTh!
BBITTOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITENTbHOU
paboTHI.

¥3. Xapaktepus3oBaThb:  AJIEMEHTHI

1) noctpoeHue  CTPYKTYPHBIX

YCTHBIN ompoc.
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MaJIbIX ICPUOA0OB MO HX IMMOJIOXKCHUIO

B [Tepuonuueckoit CHUCTEME
J1.1.MenneneeBa; o0mme
XAMHYECKHE  CBOWCTBA  METAJIJIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

OPraHNYeCKUX COCIUHEHUH; CTPOCHHE
U XUMHUYCCKUEC CBOﬁCTBa I/I3y‘IeHHL1X
HEOPraHWYECKUX U  OPraHMYEeCKUX
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

bopmyn HEOPTaHUUYECKUX u
OPraHUYECKUX COCIUHEHUM;

2) ONHMCAaHHE XMMHYECKHUX CBOMCTB
BOKHEHIINX KJIACCOB OPraHUYECKUX
COCIUHCHMI.

Pesynbrarsl
BBITIOJIHEHUS U
3aIUTHI
IIPAKTUYECKUX
3aHATHI U

J1a00paTOPHBIX padoT.

Pe3ynbTaTe!
BBIITOJIHECHUS
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paboTHI.

Y4. O0ObBsACHATH: 3aBUCUMOCTh CBOWCTB

1) OObsacHeHne (U3HYECKHX U

YcrHblit onpoc.

BEIIECTB OT MX COCTaBa M CTPOCHHS, | XHMHUYCCKUX SIBICHHH C TOYKHU | Pe3ymbraTe
MPUPOAY XUMHUYECKON CBA3M (MOHHOM | 3peHHUs ATOMHO-MOJIEKYJISIPHOTO | BBITIOJIHEHUS U
U KOBQJICHTHOM, METAJUIMYECKOW U | YYCHHS; 3aIUTHI
BOJIOPOJIHOI), 3aBHUCUMOCTh CKOPOCTHU | 2) BBISIBIICHHE 3aBUCHMOCTH MEXIY | IPAKTHUECKUX
XUMHYECKOH pEaKkIMd W TOJIOKCHHUE | CTPOCHUEM XUMHUYECKHX | 3aHATHH U
XUMHYECKOTO paBHOBECHUS OT | COEIMHEHHUH M UX CBOMCTBaMU ( Ha | JIAOOpaTOPHBIX PabOT.
pa3IUYHBIX (PAaKTOPOB npuMepe KHCIIOT, coneit, | Pe3ympTaTsl
JI.1,3,45,6,7,8,9,10,11,12,13,14 OCHOBAHMH, YIJIEBOJOPO/IOB, | BHIMOTHEHHUS
M.1,2,3,4,5,7.9 KHCJIOPOIOCOIEPIKAIINX U | BHEAYJIUTOPHOU
I1.1,2,3,4,5,6,7 a30TCOCPIKAIITIX OpPTraHUYECKUX | CAMOCTOSITCIBHOM
JIP 2,4, 16, 23,30 COC/TMHCHUN ); paboTHI.
YS. Beinonnsate xumudeckuii | 1) [IpoBeneHue npocreiimiero YeTHBIN onpoc.
OKCIIEPUMEHT [0  PACIO3HABAHUIO | XUMHUYIECKOTO IKCIIEPUMEHTA C Pesynbraret
BOKHEHUIIINX HEOPraHUYECKUX U | cCOOIOZICHHEM MPaBUIT TEXHUKU BBITIOJTHCHHS
OpPraHUYECKUX BEIIECTB 0€30IacHOCTH; 3aIHUTHI
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 XUMUYECKUX | BBITTOJTHCHUS
IIpEBpAICHUI B Pa3INYHBIX | BHEAYIUTOPHOU
YCIIOBUSAX u OIICHKH UX | CAaMOCTOSITCIIBHOM
MOCJIEICTBUM; paboTHI.
4) Oe3omacHoe oOpaleHue C
TOPIOYUMHU u TOKCHYHBIMHU
BEILECTBAMH, 1abopaTopHBIM
000pyOBaHUEM;.
Y6. IlpoBoauth: camocTosTensHbld | 1)  Mcnonp3oBaHume  OCHOBHOH | YCTHBIHM OIpOC.

MOWCK XWMHYECKOH WH(popMarum ¢
UCTOJIb30BaHUEM Pa3IMYHBIX
WUCTOYHHUKOB - (HAYYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HMHTepHETa); MCHOIB30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJOTMH  JUIs
00pabOTKM W mepenayd XUMHYECKOU

yueOHOM JUTepaTypbl UIsl MOMCKa
XMUMUYECKOl nH(poOpMaLuy;

2) UCTIOIb30BaHUE
JONIOJHUTENBHBIX  JINTEPATYPHBIX
HCTOYHHUKOB;,

3)ucnonp3oBaHHe WUHTEPHET-
pecypcoB;

PesynbTaret
BBITIOJIHEHUS U
3aIUTHI
MPaKTUYECKUX
3aHATHI U

1a00paTOPHBIX PadoOT.

Pe3ynbTaThl
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uHbopManuu U e€ MpelCTaBICHHUS B
pasnmuuHbIX (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

4) cocraBieHUE NPE3CHTAUUN ISt
00pabOTKM W TpEICTaBICHUS
XMUMUYECKOH nH(popMaImy;

5) aHaNM3MPOBAHUE HCIIOIB3YEMbIX
HUCTOYHUKOB.

BBITTOJIHCHUS
BHEAyIUTOPHOU
CaMOCTOSITEIIbHOMN
paboTHI.

3Harth:

31.Baxueimme xumMmudeckue nouarus: | 1) Bocnpoussenenue | YCTHBIN onpoc.
BELIECTBO, XHUMHUYECKUH  DJIEMEHT, | GOpMYIUPOBKU BakHeHmux | Pe3ynpTaTsl
aToOM,  MOJIEKYyJa, OTHOCHUTEIbHBIE | XUMUYECKU ITOHATHII; BBITIOJIHEHUS U
aTOMHbIE U MOJIEKYJISIPHbIE MAcChl, | 2) TEPEYUCICHUE CYHIIECTBEHHBIX | 3alIUThHI

HOH, JJIOTPOIINS, W30TOIBI, | IPU3HAKOB MMOHSTHUS; MPaKTUYECKUX
XUMHYECKas CBsI3b, | 3) YCTAHOBJEHHME CBSI3M JAHHOTO | 3aHATUN U
3JIEKTPOOTPHLATEILHOCTB, HNOHATUS €  JAPYTUMH, paHee | Ja00paTOpHBIX padoT.
BaJICHTHOCTh, CTENEHb OKUCIECHUS, | CPOPMUPOBAHHBIMY; Pesynbrarsl
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) NpUBEACHHE PA3HBIX CIOCOOOB | BHIMOJHEHUS
00BEM ra3oo0pa3HbIX BEIIECTB, | BBIPAKEHUS MTOHSITHIA; BHEayIUTOPHOI
pacTBOPHI, BJIEKTPOIUT U | 5)ucnosib30BaHue BAKHENIIUX | CAMOCTOSITEIbHON
HEDJIEKTPOIIUT, AIEKTPOIUTUYECKAS | XMMUYECKUX MOHSITUSA Ui | paOOTHI.
JUcconuanys, OKHUCIIUTETh U | OOBSICHEHUS OTACNIbHBIX (DaKTOB M

BOCCTaHOBUTEb, OKHCJICHHE U | SBIICHUM.

BOCCTAaHOBJICHHE, TEIUIOBOWH 3 dekT

peakuuu,  CKOpPOCTb  XHMMHUYECKOU

peaxuuu, KaTajius, XUMHUYECKOE

paBHOBECHE,  YIJIEPOIHBIA  CKEerT,

GbyHKIMOHATBHAS TPYIIa, H30MEPHS,
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.
COXPaHCHHUS MacChbl BEIIECTB, | POPMYITUPOBKH 3aKOHOB; Pesynbrarht
IMOCTOSIHCTBA cocTaBa BEIIECTB, | 2) MPUMEHEHUE 3aKOHA COXPAHEHUS | BBHITIOJHEHUS U
[Meproamaeckmii 3aKOH | MacChl BEIECTB TMPH HAIMMCAHUM | 3alIUTHI
J.M.MeHneneeBa XUMHUUYECKUX YPABHEHHUI; MPAKTUYECKUX
3) MIPUMEHEHHE 3aKOHA | 3aHATUN U
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 MOCTOSTHCTBA COCTaBa BEIIECTBA Ui | TaOOPaTOPHBIX padoT.
M.1,2,3.4,5,7.9 YCTaHOBJICHUS npocreiimiei | Pe3ynbTaTh
I1.1,2,3,4,5,6,7 MOJIEKYJISIPHOI (GbopMyJIbI | BBITTOJIHEHUS
JIP 2.4, 16, 23,30 BEIIIECTBA; BHEayIUTOPHOM
4)  yCTaHOBIIEHHWE 3aBUCHUMOCTH | CAMOCTOSITEIHHON
MEXIy  CTpPOCHHEM aToMa W | paOOTHlI.
XUMHYECKUMH CBOMCTBAMHU
DJIEMEHTA.
33. OcHoBHble Teopuu xumuu: | 1) BocmpousBeneHre OCHOBHBIX | Y CTHBIN OMpPOC.
XUMHUYECKON CBA3H, | TOJIOKEHUN XUMHUYECKUX TEOPHI; Pesynbpraret
ANEKTPOIUTUIECKOM JqUccoranuu, | 2) MIPUMEHEHUE OCHOBHBIX | BBIIOJHCHUS U
CTPOCHHS OpPTaHHYECKUX U | TIOJIOKCHUH XWMHYECKUX TEOPHH | 3aIIUThI
HEOPTaHWYECKUX COCTUHEHHMA (cTpoeHuss ~aTOMa, XUMHUYECKOU | MPaAKTUYECKUX
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 CBSI3U, AJIEKTPOJIMTUYECKOHN | 3aHATUN U
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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

JMCCOLIMALINH, KHUCIIOT u
OCHOBaHUH, CTpPOCHUSA
OpPraHUYECKUX COCIMHEHHUM,
XUMHYECKOU KUHETUKHN) JUTSL
aHaJu3a CTPOEHUS U  CBOMCTB
BEILIECTB;

3) oObsiCHEHME  NPUMEHUMOCTHU

N3YUCHHBIX XUMHUYCCKHUX TCOprI.

1a00paTOPHBIX PadoOT.
Pe3ynbTaThl
BBITIOJTHEHHUSI
BHEAyIUTOPHOU
CaMOCTOATEIILHON
paboTHI.

34. Baxueimwme  BemecrBa U
MaTepHalbl: BaXKHEHWIIME METalIbl U
CIJIaBBI; CEpHasi, COJISHAs, a30THAsA U
YKCYCHasi ~ KHUCJIOTbI,  OJIarOpojHbIe
rassl, BOJOPOM, KHUCIOPOJ, TalOTeHBI,
LIEJIOYHbIE ~ METaJUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TMJIPOKCUABI, IIENO0YH, YIJIEKHCIBIH U
YrapHbIM  rasbl, CEpPHUCTBIA  ras,
aMMMaK, BOJa, IPUPOJIHBIN ra3, METaH,
9TaH, OTWIEH, aleTWICeH, XJIOPHI
HaTpus, KapOoHAT U TUApPOKapOoHAT
HaTpus, KapOoHaT U ¢dochaT KaabIus,
O€H30JI, METaHOJI, 3TAaHOJI, CIIOXKHbIE
3¢upsl, JKUPBIL, MBLIA,
MOHOCaXapHuIbI(TJIFOK03a),
JUCaXapu/Ibl (caxapo3sa),
oI Ccaxapuabl (kpaxmai u
LEJIJT0JI03a), AHWINH, aMUHOKHCIIOTHI,
OenKwu, HCKYCCTBEHHBIE u
CHUHTETHYECKHE BOJIOKHA, Kay4yKH,
TTACTMACCHI
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) Hanucanure u BOCmpousBeeHUE
dbopMyNl BaKHEHUIINX XUMHUYECKHX
BELIECTB;

2) KJ1accuuImpoBaHme
HEOPraHWYECKUX M OPTaHUYECKUX
BEIIECTB TI0 BCEM H3BECTHBIM
KJIacCU()MKAMOHHBIM IIPU3HAKAM;
3) ycTaHOBIEHHE 3aBUCHMOCTH
MEXITY MPAKTUICCKIM
NPUMEHCHHEM  BEIIECTB M UX
COCTaBOM, CTpPOCHUEM "
CBOMCTBaMH;

4) nepeyncieHUe pOJIU U 3HAYCHUS
JTAHHOTO BEIIIECTBA B TIPAKTUKE;

5) oOBsICHEHHE OOIIUX CITOCOOOB U
TPUHIUIIOB TIOJIY4YeHUs] Hanbosee
Ba)KHBIX BEIICCTB.

VY cTHBIN ompoc.
PesynbTatet
BBITIOJIHCHUS U
3aIUTHI
MPaKTUYECKUX
3aHATHI U
nabopaTopHBIX padoT.
PesynbTaTel
BBITIOJIHCHUS
BHEAYIUTOPHOU
CaMOCTOSITEIIbHOMN
paboTHI.

Tema 4.1. OcHnosnble nonamuUsA OpeaAHUYECKOU XUMUU U MEOPUA CIPOECHUS

op2anu4ecKux coeouHeHull.

Tunosble 3aaHus 1JI YCTHOTO o1poca
1. B uém npuumHa MHOrooOpa3usi OpraHMYECKUX BEIIECTB?
2. YTo Takoe N30MepHs OpraHNnYEeCKUX COSTUHEHUN?
3. HazoBuTe OCHOBHBIE MIOJIOKEHUSI TEOPUU CTPOCHUS OPTaHUUECKUX COCTUHEHHH.
4. CKoJbKO N30MepOB nMeeT neHTan? Hamummre Bce BO3MOXKHBIE (POPMYIIBI.

CamocrosiTesibHast pabora Ne9
CocraBnenne KoHCIEKTa 1Mo TeMe «[IpupoHbIe HCTOYHUKH YTICBOIOPOIOBY.
Kputepuu olieHKH BBINOJIHEHHS CaMOCTOATENBHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC

Tema 4.2. Ilpedenvhoie y2nie6000poost
TunosBble 3a1aHUs 1JI YCTHOTO ONPoca
1. Kakue opranmveckrie COeIUHEHHUS OTHOCAT K KIJacCy yrieBojoponoB? Kakue yrimeBomopomabt

Ha3bIBAKOTCA HpC}IGJ’IBHBIMI/I?

2. YTo Takoe roMoJIOTH ¥ TOMOJIOTUYECKUH PSa?
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3. Harumure ctpykTypHbIe GopMybl: a) 2,3-auMeTrneHTan 0) 3-MeTui1,3-3TUITeKcaH

IpaxkTnyeckoe 3ansitue Ne 3.
Tema: IocTpoenne Moesieii MoIeKyJ1 OPraHMYeCKUX BelllecTB.

Hesab: oTpaboTaTh TEOPETUYCCKHE W TPAKTUYCCKUE HABBIKU, HAYUYUTHCS COCTABISTH (HOPMYJIBI
HM30MEPOB YTJIIEBOJOPOAOB M JlaBaTh HA3BaHWE IMPEACIbHBIM U HEMPEISIbHBIM YIIIEBOJOPOIAM;
OIIPEIENIATH KIaCChl OPraHUYECKHUX BEHIECTB MO (hopMysiaMm.

3aaHus BHIMOTHSIIOTCS B )KYpHAJE ISl TaOOPATOPHBIX U MTPAKTUYECKUX PadboT:

1. Ucnonp3ys nporpammy «KOHCTPYKTOp aJIKaHOB» CKOHCTPYHUPYHTE MOJIEKYJIBl METaHa, 3TaHa,
MpoIaHa.

2. Ucnone3yst mporpammy «KOHCTPYKTOP aJIKCHOB» CKOHCTPYHPYHUTE MOJIEKYJIBI 3TEHA, MPOIICHA,
OyTeHa.

3. HazoBure, coriacHO MeXIyHapOIHONH HOMEHKIIATYPE, YKa3aHHbIC OPraHUYCCKHE COCAMHCHUSI.

4. Harmummre CTpyKTypHBIE (POPMYIIBI yKa3aHHBIX MPEIETbHBIX U HEMPEIETbHBIX YTIECBOIOPOIOB.

5.0TBETUTH Ha KOHTPOJIBHBIE BOIPOCHI M MOJITOTOBUTHCS K 3aIUTE J1a00paTOPHOI paboTHI.

Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazanus no iabopamopHuim pabomam.

KoHTpoJibHbIE BOMPOCHI.

1. Yro Ttakoe yrieBogopo ibl? Kakue n3BecTHBI KJIaCChl YTIEBOI0POAOB?

2. Kakue yriieBogoposbl OTHOCAT K ankaHam? Ilepeuucnure Ha3BaHHUS JIECATH TICPBBIX
MpeJICTaBUTENIe TOMOJIOTUYECKOTO psa.

3. KakoBbI 0COOCHHOCTH AJIEKTPOHHOTO CTPOCHUS ATKAHOB?

4. Kakue TUnbl peakiuii XapakTepHbl i MpeneiabHbIX yriaeBoaopoaos? [lo kakoMy MexaHuU3My
OHH MPOTEKAIOT?

5. llpuBenuTe MexaHM3M peaklUMi pPaTUKaIbHOTO 3aMEUICHHS B ajKaHaX Ha MpuMepe
raJIOTEHUPOBAHUS METaHa.

6. Kakue yrneBonopoans! Ha3biBatoT anikeHamu? Kakoa ux o6mas popmyna?

7. CoctaBbTe (GOpMYIBI BO3MOXKHBIX H30MEpOB yrieBomopoma coctaBa C5Hip u maiite um
HA3BaHMSI 110 MEKTYHAPOTHOM HOMEHKIIATYype.

8. B kakme peaknuu TPHUCOCAMHCHUS BCTYMAIOT aikeHbl? [lpuBemuTe NMpUMephl ypaBHEHUH
peaxuii Ans IponuiIeHa.

9. Kakue yrneBomopo bl Ha3biBatOT asikuHaMu? KakoBa ux oGrmias ¢popmyna?

10. Kakue Turbl M30MEpPUU XapaKTEepHBI Ui adKWHOB? BO3MOXXHO M CylIeCTBOBaHUE ITUC-
TpaHc- U30MepOB?

Kpurepun ouenku: cmorpets B paszgeine 3.1 ®OC

JlaGopaTopHas padora Ne 6.
Tema: CBoiicTBa npeaebHBbIX, HeMpeaeJbHbIX H APOMATHYECKHUX YIJIEBOA0PO/I0B.
Heab: obecreunTh 3aKperyieHue 3HAaHUI 0 XUMUYECKUX CBOMCTBAX MPeNeIbHBIX U HelpeIeIbHbIX
YTJIEBOJIOPOIOB; SKCIIEPUMEHTATIBHO MOITBEPAUTH TEOPETUUECKUE 3HAHUS O TAOOPATOPHBIX CIIOCO0axX
MOJIyYEHUS TPEACIbHBIX U HENPEIEIbHBIX YIIEBOAOPOIOB U UX XUMHUUYECKUX CBOMCTBAX;
3aanus BHITIOMHSAIOTCS B )KypHaJIE JIJIs JTa0OpaTOPHBIX U MPAKTUYECKUX PaboT:
1. IIpoBenieHNE ONBITOB:
- MOJTyYeHne MeTaHa
- TOPEHHE METaHa
- piustHue OpomHOM Boabl 1 KMnO4 Ha MeTaH.
- IOJIyY€HHUE ITUJICHA
- TOPEHHE TUJICHA
- B3aUMO/ICHCTBUE ITUJICHA C OPOMHON BOAOH.
- IeHCTBHE TMEpMaHTaHaTa Kajius Ha dTUJICH
- IOJIyY€HHUE aleTUJICHa.
- TOPECHHE aleTUIICHA.
- OKHCJICHHE alleTUJIEHA PACTBOPOM IIEpMaHTaHaTa Kajusl.
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2. 3anucath Bce HEOOXOAMMBIE YpaBHEHHUS XHMUYECKHUX PEAKIUN B HM3YyYEHHBIX XHMHUYECKHX
AKCIEPUMEHTAaX.

3. Onmcarp HAOMIOICHUS U CIeaTh BBIBOJIBI O MPOJIEIIaHHOM padoTe.
4.0TBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI U MOATOTOBUTHCS K 3aIIUTE TaOOpaTOPHOI pabOTHI.
Cooepoicanue 3a0anuii: cmompume Memoouyeckue YKa3anus no 1abopamopusim paboman.

KoHTposibHBbIE BONIPOCHI.

1.Kakue Buap! H30Meprn HAOIMIONAIOTCS Y MPEIEeIbHBIX U HEMIPEIEIbHBIX YTIIIEBOJ0POIOB?

2. IlpuBenuTe MeXaHU3M peaKUM paJUKAIBLHOTO 3aMEUICHUS B ajKaHaX Ha MpuMepe
raJIOrTeHUPOBAHUS METaHa.

3. B kakue peakiuu MPUCOCAMHEHMs] BCTyMaT ankeHbl? [lpuBenuTe npumepsl ypaBHEHUN
peaKuuii 1Js MpONuJIeHa.

4 HanuimuTe ypaBHEHHE PEaKIMKM TOPEHUS MPOMMIICHA U €r0 B3aUMOJICHCTBHS ¢ OPOMHOMN BOJIOM
Y TIepMaHTaHaTOM KaJiusl.

5.Hanummure ypaBHeHUE peakliuy B3aUMOJICHCTBHSI IEHTEHA C XJIOPOBOAOPOIOM U XJIOPOM.

Kputepun ouenku: cmorpets B pazzeine 3.1 ®OC

IIpakTHyeckoe 3ansaTue Ne 4
Tema: CpaBHUTEJIbHASA XapaKTEPHCTHKA NMPe/iesbHbIX, HeMpeAedbHbIX 1 APOMATHYECKHX
YIJIEBOOPO/I0B.

Heab: oTpaboTaTh TEOPETHUYECKHWE U NMPAKTHMUECKHWE HABBIKM, HAYUYUTHCS CPaBHUBATh CTPOCHUE
YIJIEBOJIOPOZIOB U YMETh OOBSICHATHh 3aBUCHUMOCTh XHMHUYECKHX CBOMCTB OT CTPOCHHSI H3YYEHHBIX
yII€BOJOPOAOB.

3aiaHus BBIMOTHIIOTCS B )KYPHAJE IS TAOOPATOPHBIX M IMTPAKTUICCKUX PAOOT:

1. 3anonnute TabnUIly, NalTe CPaBHUTEIBHYIO XapaKTEPUCTHKY MPEICNIbHBIX, HENpeAeNbHBIX,
apOMaTHYECKHX YIIIEBOAOPOIOB. [IpuBeauTe Bce HEOOXOIMMBIC YPABHEHUS XUMHUECKUX PEaAKIIHH.

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue yKaaHus no npaKkmuieckum pabomam.

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

KonTtpoabsnas padora Ne 3 «CBolicTBa yIri1eBoJ0pPO10B»
Bapuanr 1
1. /laiiTe Ha3BaHUsl YIJIEBOAOPOAAM IO COBPEMEHHOM CHCTEMATHYeCKOl HOMEHKJIAType

a) H3C—(IJH—CH3 CH
CHs—— CHj CH;»C.CH

6) H3C—CH,—CHy—CH,—CH,—CHj CH

CH, CH;-CH.CH=CH-.CH. CH

CH,;—C—C=C—CH,~CH, CH CH

CH,

2. BoiOepuTe peakiuio, HIYIIYIO 10 NpaBujiaM MapKOBHUKOBA U IONMUIIUTE €é:
CCl;-CH=CH, + HCl —— cH-CH=CH, + H,0 —> CH;-CH=CH-CH; + HC]l —
3. Hamummure cTPYKTYpHBbIE (POPMYJIBI 1A CJIETYIONIMX BEIIeCTB:
1) 2-metunbyTen-2
2) 3,3-1u3THII-4-TIPOTUIIOKTaH
3) 3,3-AMMEeTHITEeKCHH -1
4. Kak Ha3pIBaeTCsl peakiusi, KOTOPYIO MPUMEHSIOT JIsl TIOMY4YeHHs YIJIeBOJOpPOIABI ¢ Oolee

HHHHHOI\/'I HCHBIO? Hanmummure YpaBHCHHA XUMHUUYCCKUX PCAKIHH, C IOMOIIBIO KOTOPBIX MOKHO ITOJIYUNUTH
u3 ITaHa OyraH.

CamocrosiTesibHast paGora Ne9
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CocraBneHne KOHCIEKTa 10 TeMe «[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOBY.
Kputepru onieHKH BBINOJIHEHHS CAaMOCTOATENBHOM paboThl: cMoTpeTh B pasaeine 3.1 ®OC

Tema 4.3. Henpeodenvhule y2neeo000poobl.
Tumnosslie 3a1aHus 11 YCTHOI'O OIIpOca

1. Kakue yrieBoaopo/ibl Ha3bIBAIOTCS HENIPEAEIbHBIMU ?

2. OxapakTepu3yiTe IpUpOaY IBONHON CBSI3U HENPEAEIbHBIX YIJIEBOAOPOIOB.

3. Hanmmwmre cTpykTypHBIC (DOPMYIIBL: a) 2-METHITICHTeH-3 0) 3-MeTHI1,3-3TUIrenTeH-2

IIpakTnyeckoe 3ansaTue Ne 3.
Tema: IlocTpoenue mojaesieil MoJIeKyJ OPraHUYeCKUX BelleCTB.

Lesab: oTpaboTaTh TEOPETUYECKHE M MPAKTUYECKHWE HABBIKM, HAYYUTHCS COCTABIATH (HOPMYJIBI
M30MEpPOB YIJIEBOJOPOAOB M JaBaTh HA3BAHME MPEAEIbHBIM W HENPEACIbHBIM YIJIEBOJIOPOIAM;
OTIPEeIeNIATh KIACChl OPraHNYECKHUX BEIIECTB MO (hopMyiaMm.

3aaHus BBIMOIHIIOTCS B JKypHaje sl 1TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:

1. Ycnonb3ysa nporpammy «KOHCTPYKTOp ajKaHOB» CKOHCTPYUPYWTE MOJIEKYJIbl METaHa, ATaHa,
IpornaHa.

2. Ucnonb3ys nporpamMmy «KOHCTpYKTOpP alKeHOB)» CKOHCTPYUPYWUTE MOJIEKYJIbI 3TE€HA, POIEHA,
OyTeHa.

3. HazoBuTte coriacHo MeXIyHapoJHOM HOMEHKIATYpe yKa3aHHbIe OpraHN4eCKHe COeINHEHUSI.

4. Hanmumure cTpyKTypHbIE (POPMYJIbl yKa3aHHBIX IPEAEIbHBIX U HEMPEACIbHBIX YTIEBOIOPOIOB.

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI M MOATOTOBUTHCSA K 3aIIUTE 1a0OPaTOPHOU PabOTHI.

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

KoHTpo/bHbIE BONPOCHI.

1. Yro takoe yrieBogopo ibl? Kakue n3BeCTHBI KJIACChl YTIEBOJOPOI0B?

2. Kakue yrneBomoponsl OTHOCAT K ankaHam? llepeuuciuTe Ha3BaHUS JECATH IEPBBIX
Mpe/ICTaBUTENIe TOMOJIOTUYECKOTO psa.

3. KakoBbI 0COOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS AITKAHOB?

4. Kakue THUIBI peakiMii XapakTepHbl AJs MpeieibHbIX yrieBoopoos? [1o kakoMy MexaHU3My
OHH TPOTEKAIOT?

5. IlpuBenuTe MeXaHU3M pEaKUMHA paJAUKAIBHOIO 3aMElLIeHHs B alKaHax Ha MpUMepe
raJJOTeHUPOBAHUS METaHa.

6. Kakue yrineBogopozs! Ha3biBaroT ankeHamu? KakoBa ux o6mas ¢popmyna?

7. CocrtaBbTe (HOpMYJIBI BO3MOXKHBIX H30MEpOB yrieBojopona coctraBa C5Hip u maiite um
Ha3BaHUS 110 MEXAYHAPOTHONH HOMEHKIIATYpe.

8. B kakume peaknuy TPUCOCTUHEHHUs BCTYMAIOT ankeHbl? [lpuBennTe mpuMeEphl ypaBHEHHA
peaxiuii 11 MponuseHa.

9. Kakue yrneBomopo bl Ha3biBatOT asikuHaMu? KakoBa ux oGrmias ¢popmyna?

10. Kakue Tumbel M30MEpUM XapaKTepHbI JUIs alKMHOB? BO3MOXHO 1M CyIEeCTBOBAaHUE LIHC-
TpaHc- U30MepOB?

Kputepun ouenku: cmotpets B paszgeine 3.1 ®OC

JlaGopaTopHas padora Ne 6.
Tema: CBoiicTBa npeae/bHbIX, HeNpeaeJbHbIX 1 APOMATHYECKHUX YIJI€BOA0POI0B.
Heab:o0ecneunTs 3aKpeIUieHne 3HaHUH 0 XUMHUYECKHUX CBOMCTBAX MPEENbHBIX U HeTpeAeTbHBIX
YTJIEBOJOPOOB; IKCIEPUMEHTATHHO MOATBEPANTH TEOPETUIECKHE 3HAHUS O JaOOPaTOPHBIX CITOCO0ax
MOJTYYEHUS TIPEICIIbHBIX U HETPEEIbHBIX YTIEBOAOPOIOB U UX XUMHUUYECKUX CBOMCTBAX;
3amanus BHITIOTHSAIOTCS B )KypHase s J1abOpaTOPHBIX U MPAKTUYECKUX PaboT:
1. IIpoBenieHnE ONBITOB:
- OJIyYeHUE METaHa
- TOPEHHE METaHa
- piastHue OpomHOM Boabl 1 KMnO4 Ha MeTaH.
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- IOJTyYCHHE ITHUJICHA
- TOpEHUE ITUJICHA
- B3aUMOJICHCTBYE ATUJICHA C OPOMHOMN BOJIOM.
- IEHCTBHUE MepMaHTaHaTa Kalus Ha STHIICH
- IOJTyYCHHE AllCTUIICHA.
- TOPEHHE alleTUIICHA.
- OKHUCIICHHE alleTUJICHa paCTBOPOM TIEpMaHraHaTa KaJusl.
2. 3ammcarth BCe HEOOXOAMMBIC YpaBHEHUS XUMHUYECKUX PEAKIUN B H3yUYECHHBIX XUMHUYECKUX
IKCIICPUMEHTAX.
3. Onucarh HaONIOACHUS U CIETIaTh BBIBOBI O MIPOJICIAHHON padoTe.
4.0TBETUTh HA KOHTPOJIbHBIC BOIIPOCHI U MIOATOTOBUTHCS K 3alIUTE JTAOOPaTOPHOH pabOTHI.
Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazanus no iabopamopHuim pabomam.

KonTpoJbHbIe BOPOCHI.

1.Kakue Buabl n130Mepuu HaOIIOJAIOTCS Y IPEAEIbHBIX U HEMIPeAeIbHBIX YIIIEBOAOPOIOB?

2. llpuBenure MEXaHU3M pEaKUMH pPaJUKAIBLHOIO 3aMELICHUS B aJKaHaX Ha IpuUMeEpe
raJloreHUPOBaHUS METaHa.

3. B kakuwe peakuuu MPHUCOCTUHEHHS BCTYMAIOT aikeHbl? llpuBeanTe mpuMepsl ypaBHEHHA
peaxkuui As IponuiIeHa.

4. HanuuuTe ypaBHEHUE PEAKIMU FOPEHUS MPONUIIEHA U €r0 B3aUMOJCHCTBUS ¢ OpOMHON BOIOMN
Y TIEpMaHTaHATOM KaJjusl.

S5.Hanumure ypaBHEHUE PEAKIIMU B3aUMOJICHCTBUSA IEHTEHA C XJIOPOBOIOPOIOM U XJIOPOM.

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

HpaxkTnyeckoe 3ansitue Ne 4.
Tema: CpaBHUTeIbHAS XaPAKTEPUCTHKA MpPeleJIbHbIX, HelpeaeJbHbIX H apOMATHYECKHX
yIJ1eBOIOPO/I0B.

Heab: oTpaboTaTh TECOPETHUECKHUE U MPAKTHUSCKUE HABBIKH, HAYYUTHCS CPABHUBATH CTPOCHHE
YIJIEBOJIOPOIOB U YMETh OOBSCHATH 3aBHCHUMOCTh XHMHUYECKHUX CBOWMCTB OT CTPOEHHUS H3YUEHHBIX
YIII€BOAOPOIOB.

3aaHus BHIMOIHIIOTCS B KypHaJe sl TaO0OpaTOPHBIX U MPAKTUYECKUX PadoT:

1. 3anomHuTe TAOMUIy, MAaWTe CPAaBHUTEIBHYIO XapaKTEPUCTHKY MPEICIbHBIX, HEMPEACIbHBIX,
apoMaTHYECKUX YIJIeBoA0po10B. [IpuBeanTe Bce HEOOXOIMMBIE YPABHEHUSI XUMHUUECKUX PEaKIIUM.

Cooepotcanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

CamocrosiTesibHas padora Nel0
CocraBieHne KOHCIIEKTa 110 TeMe «J[MeHOBbIE YIIIeBOIOPOIBI».
Kputepuu o1ieHKH BBITTOJHEHHUS] CAMOCTOATENLHON pabOThI: cCMOTPETh B pazzeine 3.1 ®OC

Tema 4.4. Apomamuueckue y21e6000poobl.
Tunosble 3aaHust VI YCTHOTO 01Ipoca
1. Kakue yrieBogopo/ibl OTHOCST K apOMAaTUYECKUM COECAMHEHUSIM?
2. Kakue mpoTuBOpeuusi CyLIECTBYIOT MEXIY CTPYKTypHOU ¢opmynoit Kekyrne u cpoiictBamu
OeH3ona?

3. OOBsicHUTE cTpOoeHNe OeH3051a ¢ TOUKH 3PEHHs JIEKTPOHHONW TEOPHH.

IIpakTyeckoe 3ansaTue Ne 3.
Tema: IlocTpoenue mojaesieil MoJIeKyJ OPraHUYeCKUX BelleCTB.
Hesab: oTpaboTaTh TEOPETUYECKHE M MPAKTUUYECKHUE HABBIKU, HAYYUTHCS COCTABIATH (HOPMYJIbI
M30MEPOB YIJIIEBOJOPOAOB M JlaBaTh Ha3BaHWE IMPeNeiIbHbIM W HENpPEEeNbHBIM YTIJIEBOJOPOIaM;
OIIpEeIeNIATh KIacChl OPraHNYECKUX BELIECTB MO (hopMyiaMm.
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3amaHus BHIMOIHAIOTCS B KypHAJIE IS 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. Ucnonp3ys nporpammy «KOHCTPYKTOp amKaHOB» CKOHCTPYHUPYWTE MOJIEKYJbl METaHa, TaHa,
poTaHa.

2. Ucnonw3ys nporpamMmy «KOHCTPYKTOp aTKEHOB)» CKOHCTPYHPYHTE MOJIEKYIIBI dTEHA, TIPOIeHa,
OyTeHa.

3. HazoBure, corimacHo MeXIyHapOAHOH HOMEHKIIAType, yKa3aHHbIE OPraHUYECKHE COCIMHEHUSI.

4. Harmmwte CTpyKTypHBIC ()OPMYJIbl YKa3aHHBIX MPEACIbHBIX U HEMIPEIEIbHBIX YTIIEBOJOPOIOB.

5.0TBeTUTH Ha KOHTPOJIBHBIC BOMPOCH! M MOATOTOBUTHCS K 3aIUTE IA00OPATOPHOU PabOTHI.

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

KoHTpoJibHBbIE BONIPOCHI.

1. Yro takoe yrieBogopoibl? Kakue n3BeCTHBI KJIACChl YIII€BOJOPOI0B?

2. Kakue yrieBogoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHWS JECATH TMEPBBIX
IIpeICTaBUTENIEH TOMOJIOTHYECKOTO PAJa.

3. KakoBbl 0COOEHHOCTH 3IEKTPOHHOTO CTPOSHUS AIKaHOB?

4. Kakue Tunbl peakuyil XapakTepHbl Ui IIpeleiIbHbIX YriaeBoaopoaos? [lo kakomy MexaHU3My
OHU MIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM pagUKAIBHOTO 3aMEIIECHHs B allKaHaX Ha IIpUMEpe
raJloreHUPOBaHUS METaHa.

6. Kakue yrineBomopo sl Ha3biBaroT asikeHamu? Kakopa nx o6mas popmyna?

7. CoctaBbTe (GOpMYJIBI BO3MOXKHBIX HM30MEpOB yrieBojgopoaa cocraBa C5Hip u maiite um
Ha3BaHMsI 110 MEKyHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu NPHUCOCAMHEHHUS BCTyMarT ankeHbl? [lpuBenuTte mpumepbl ypaBHEHH
peaKkuuii s NpONuJIeHa.

9. Kakue yrneBonopoas! Ha3biBaroT ankuHamu? Kakosa ux obmas popmyna?

10. Kakue Turbpl M30MEpUU XapaKTEpHbl i1 aIKUHOB? BO3MOXKHO JIM CYyIIECTBOBAaHHUE IIHC-
TpaHc- U30MepoB?

Kputepun ouenku: cmotpers B pazzgeine 3.1 ®OC

JladopaTopnasi pa6ota Ne 6.
Tema: CBoiicTBa mpeaeabHbBIX, HeNPeaeJbHbIX 1 ADOMATHYECKHUX YIJIEBOJOPOI0B.
Heab: obecrieunTsh 3aKpenieHue 3HaHUM 0 XUMUYECKUX CBOMCTBAX MPeNEIbHBIX U HENPeIeIbHbIX
YIJI€BOAOPOAOB; 3KCIEPUMEHTAIBHO NOATBEPAUTH TEOPETUUECKHE 3HAHUS 0 Ja0OpaTOPHBIX criocodax
MOJIyYEHUs IPEJIENbHBIX U HEMPEIEIbHBIX YTIEBOIOPOAOB U UX XMMHUUECKUX CBOMCTBAX;
3aaHus BBINOIHAIOTCA B )KypHaJie JUIsl 1a00paTOPHBIX U MPAKTHUECKUX padoT:
1. IIpoBenieHHE ONBITOB:
- IOJIyYE€HUE METaHa
- TOPEHHE METAaHA
- BIustHUE OpoMHOi Bobl 1 KMnO,4 Ha MeTaH.
- IOJIy4YEHHUE ITUJICHA
- TOpEHHE ITUJICHA
- B3aUMOJICHCTBYE dTUJICHA C OPOMHOMN BOJIOM.
- IeIICTBHUE NTepMaHTaHaTa Kajlus Ha dTHIIEH
- IOJIyYEHUE alleTUJICHA.
- TOPEHUE aLETUIICHA.
- OKHCJICHHE alleTUIIEHA PACTBOPOM NIEPMAaHTaHATA KaJIHsl.
2. 3anucath Bce HEOOXOAMMBIE ypaBHEHHS XMMHUYECKHUX pEaKIUi B HM3YyYEHHBIX XHMHUYECKUX
JKCIEPUMEHTAaX.
3. OnucaTh HaOJIOICHUS U ClIENaTh BBIBOJIBI O MPOJIEIaHHON paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00paTOpHOI pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboma.

KonTpoJbHbIE BONPOCHI.
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1.Kakue Buab! M30Mepun HaOMIOAIOTCS Y IPEEIbHBIX U HENIPEIENIbHBIX YIIIEBOJOPOJOB?

2. llpuBenuTe MEXaHU3M peaKkUMH pPaJUKAIBPHOTO 3aMELIECHUS B aJKaHaX Ha IpuMeEpe
raJIOTEHUPOBAHNS METaHa.

3. B Kkakue peakuuu MPHUCOCIUHEHHS BCTYMAIOT ankeHbl? llpuBeauTte mpuMepsl ypaBHEHHA
peakuui A1 IpOIHIICHA.

4. HanuuuTe ypaBHEHHE PEAKIMU FOPEHUS MPONUIIEHA U €r0 B3aUMOJECHCTBUSA ¢ OpOMHON BOIOMI
Y IIEPMaHraHaTOM Kajusl.

S.Hanumurre ypaBHEHUE PEAKIIMU B3aUMOJICHCTBUSA IIEHTEHA C XJIOPOBOIOPOIOM U XJIOPOM.

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

IIpakTnyeckoe 3ansaTue Ne 4.
Tema: CpaBHUTeIbHAA XaPAKTEPHCTHKA NPeJeJIbHBIX, HeNpeaeJbHbIX H apDOMATHYECKHX
YIJIEBOAOPOI0B.

Iesab: oTpaboTaTh TEOPETUYECKHE U NPAKTHUECKUE HABBIKM, HAyYUTHCS CPAaBHUBATb CTPOCHME
YIJIEBOJOPOAOB M YMETh OOBSACHATH 3aBUCUMOCTh XMMHMUYECKHUX CBOMCTB OT CTPOEHHUS H3YUYEHHBIX
YIIIEBOIOPOAOB.

3amaHus BHIMOIHAIOTCS B )KypHaJIe st 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. 3anonnute Tabiuiy, JaiiTe CPaBHUTENbHYIO XapaKTEPUCTUKY IpPENENIbHBIX, HENpeleibHbIX,
apOMAaTUYECKUX YTIeBOAOPOAOB. [IpuBeanTe Bce HEOOXOANMBIC YPABHEHUSI XUMUYECKUAX PEAKITHIA.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no nPaKmuieckum pabomam.

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrositesibHas padora Nell
CocraBnenue koHcnekTa 1o teme «lIpumenenne 6eH305a U €ro rOMOJIOTOBY.
Kputepun o1ieHKH BBIIIOJIHEHUS CAMOCTOSITENIbHOM paboThl: cMOTpeTh B paznene 3.1 ®OC

Tema 4.5. Cnupmol u ghenonpl.
TunoBsble 3a]aHUA JIA YCTHOTO ONpPOCa
1. Kakue yrieBoJopoabl OTHOCST K KJIacCy CIIUPTOB?
2. Hanmummre cTpyKTypHBIE (POpMYIIBI H30MEPOB OYTUIIOBOTO CIHPTA M HA30BUTE UX.

3. Uto Takoe MHOIOaTOMHBIC CHI/IpTI)I? Harmmmure KauCCTBCHHYIO PCAKIIUIO HA MHOI'OATOMHBIC
CIIUPTHI.

JlaGopatopHasi padora Ne 7
Tema: U3ydyeHue XuMH4eCKUX CBOICTB CIIUPTOB U AJIb/IeTH/I0B.
Leab: U3y4nTh CBONCTBA OJJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB Ha MPUMEPE ITAHONA U
TIIMIIEPUHA; CBOMCTBAX ajbJACTHUAOB Ha IpuMepe (popmaltbIeruia.
3a/1aHus BBITIOTHSIOTCS B )KypHaJe NS TaDOpaTOPHBIX M MPAKTUYECKUX paboT:
1. IlpoBeneHue ONbITOB:
- TOpPEHUE OJJHOATOMHBIX CITUPTOB,
- B3aMMOJIEMCTBUE HATPUS C BOJIOW U CIIUPTAMHU.
- B3aUMO/ICHCTBUE TIIUIIEPUHA C HATPUEM.
- KQUeCTBEHHAs PeaKIvsl Ha TIIUICPHH
- OKHCJICHHE STUJIOBOTO CITUPTA.
- B3aUMO/ICHCTBHUE TIEPMaHTaHaTa KaJIus ¢ OyTHIOBBIM CITUPTOM.
- CBOiicTBa (eHona.
- B3auMoeiicTBrue (perosa ¢ 6poMHOI BOIOH.
- B3aumoierictue popmanpaeruaa ¢ Cu (OH),.
- peaKIus «cepeOpsTHOro 3epKajia
2. 3anmcath Bce HEOOXOUMbIC YPABHEHHU S XMMHUECKUX PEAKIM B U3YYCHHBIX SKCIIEPUMEHTAX.
3. Onmcarp HAOMIOICHUSI U ClIeTaTh BBIBOJIBI O MPOJIETIaHHOM padoTe.
4. OTBEeTUTH Ha KOHTPOJbHBIE BOMPOCHI U TIOJTOTOBUTHCS K 3aAIIUTE JIA0OPATOPHOM PabOTHI.
Cooepoicanue 3a0anuii: cmompume Memoouyeckue yYKa3anus no 1abopamopusim paboman.
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KoHTpoJibHbIE BONIPOCHI.

1.M3o0pa3ute CTpyKTypHBI (POPMYIIBI BCEX CIHUPTOB MoOJeKyisipHas ¢opma koTtopbix CsHgOH,
IIOAIMUIIINTEC UX Ha3BaHUS.

2. CocTaBbTe ypaBHEHHUE peaklUu OKUCIEeHMs l-mpomaHona u 2-mpornaHona. B yem cxoactBo u
OTJIMYHEC MOJICKYJI ITOJTYYCHHBIX BCIICCTB.

3. Oxapakrepusyiite ¢uznuecKkue CBOWCTBA MpeiesbHbIX cnupToB. Kakoe ux Qusnonornyeckoe
[[ef/'ICTBI/IC Ha JXUBBIC OPraHU3MBbI.

4. UN3o00paszure cTpyKTypHble (POpMYJBl BCEX allbJETHIOB MOJIEKYIsipHas ¢GopMysia KOTOPBIX
CsHy0O., noanuiinre ux Ha3BaHM.

5. C nmomouipio Kakoi peakiMi MOKHO J0Ka3aTh, YTO B PACTBOPE HAXOIUTCS albIeru?

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

JlaGopaTopnas pa6ora Ne 10

Tema: PemeHue 3kcnepuMeHTATbHBIX 32/1a4 M0 PACTIO3HABAHMIO OPraHUYECKHX BellecTB

Heab: QopMupoBaHWE HABBHIKOB pACIO3HABAHHMS OPraHMYECKHX BEIIECTB C IOMOUIBIO
XapaKTePHBIX (KAaYeCTBCHHBIX) PEAKIIMI, 3aKPEIUICHUE YMEHUI 10 COCTAaBICHUIO YPAaBHCHUN pEakIvii Ha
CBOWCTBA M MOJYYCHUE BEIIECTB, PEIICHUIO SKCIIEPUMEHTAIBHBIX 33]1a4.

3amaHus BBIMOTHIIOTCS B KypHaie Uit 1Ta00paTOpPHBIX U MPAKTUYECKUX padoT:

1. IlpoBeneHue ONbITOB:

- DKCIICPUMEHTAIBbHOE ONPECIICHHE BEIIECCTB

- DKCIIEPUMEHTAIHLHOE ONPECIICHIE BEIIEeCTB — KaPOOHOBBIX KUCIIOT

- KQYECTBEHHBIC PEaKIMU Ha (YHKIMOHAIBHYIO TPYIIITY

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

3. Onucath HAOJIIOICHHS U CIIENIATh BBIBOJIBI O MPOJICIAHHON padoTe.

4.0TBETHTH Ha KOHTPOJILHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KoHTpoJibHbBIE BONIPOCHI.

1. Kakue peakunu Ha3bIBatOTCS Ka4€CTBEHHBIMU?

2. Yto Ha3bIBaeTCs (PYHKIHMOHAIBHOM Irpynmoi?

3. Kakue pyHKIIMOHAIbHBIE TPYIIIBI Y CIUPTOB, albJAETUA0B, KUCIOT?
Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

CamocrosiTesbHast padora Nel2
Pemenue ynpaxuenuii no reme «CnupThl, PEHOIBI U AJTbJETUIBI.
Kpurtepru olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC

Tema 4.6. Anvoezuont u Kemonbol.
TunoBsble 3a1aHUA JIA YCTHOTO ONPOCa
1. Kakue BemiecTBa Ha3bIBAIOT anblerugaMu’? BbIpa3ute 3JeKTPOHHOE CTPOEHHUE allbJIETHIOB
obmeit hopmyoil.
2. B uéMm oTimmune anpnernaoB OT KETOHOB?
3. Kakue nporykTsl 00pa3yroTcs pu THIPUPOBAHUH alTbIETUIOB U KETOHOB?

JlaGopaTopHasi padora Ne 7

Tema: U3yyeHne XuMHUYeCKUX CBOMCTB CIMPTOB U aJIbJETH/I0B.

Heab: N3y4nTh CBOMCTBA OJTHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB HA MPUMEPE 3TAHOJA U
TJIMIIEPUHA; CBOMCTBAX alibJIETHIOB Ha TpuMepe GopMalbIeruia.

3a/iaHus BBITIOTHSIOTCS B )KypHAJe JIJIs TaDOpaTOPHBIX M MPAKTUYECKUX paboT:
1. IlpoBeneHue OMbITOB:
- TOPEHNE OJJHOATOMHBIX CIIUPTOB.
- B3aMMOJICCTBUE HATPHUA C BOJIOW U CHUPTAMHU.
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- B3aUMOJICHCTBHE TIUIICPHHA C HATPHEM.

- KQYECTBEHHAs PEaKIis Ha TJIUIICPHH

- OKHUCIICHHE STHJIOBOTO CITUPTA.

- B3aUMO/ICHCTBHUE TIEpMaHTaHaTa KaJus C OyTUIOBBIM CITUPTOM.

- CBOMCTBa ¢eHoa.

- B3aUMO/IeicTBUE eHOIa ¢ OPOMHOI BOAOH.

- B3aumoeiicteue popmanpaeruaa ¢ Cu (OH),.

- peakius «cepeOpsHOro 3epKaia

2. 3amucarb Bce HEOOXOMMBIC YPaBHEHHSI XUMHUYECKUX PEAKIUH B M3YYCHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAONIOACHUS U C/IETIaTh BBIBOBI O MIPOJICIAHHON padoTe.

4. OTBETUTH HA KOHTPOJIBHBIC BOIIPOCHI M MMOATOTOBUTHCS K 3alIUTE JIAOOPATOPHON pabOTHI.
Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazanus no iabopamopHuim pabomam.

KouTtpoJibHbIE BONPOCHI.

1.M3o0pa3ute CTpyKTypHBI (POPMYIIBI BCEX CIHUPTOB MOJeKyisipHas ¢opma kotopbix CsHgoOH,
MOANUIINTE UX HA3BaHUSI.

2. CocTaBbTe ypaBHEHHUE PEaKIMU OKUCIEHMs |-mpomaHona u 2-mpornaHoia. B yeMm cxoactBo u
OTJIMYME MOJIEKYJI [TOJIy4EHHBIX BEILIECTB.

3. Oxapakrtepusyiite ¢uznuecKkue CBOWCTBA MpeeNbHbIX cnupToB. Kakoe ux Qusnomornyeckoe
NENCTBUE HA KUBBIE OPTaHU3MBI.

4. WN3o00paszure cTpyKTypHbIE (OpPMYJBI BCEX albJIETHIOB MOJEKYyIspHas (opMmynna KOTOPBIX
CsH100O., nopnumure X Ha3BaHMUSL.

5. C nomol1pI0 Kakoi peakiiui MOXKHO J0Ka3aTh, YTO B PACTBOPE HAXOIUTCS allbIeru?

Kputepun ouenku: cmotpers B pazzeine 3.1 ®OC

JlabopaTopnasi pa6ota Ne 10

Tema: Penienue 3KCiepuMeHTAJBHBIX 32/124 M0 PACHO3HABAHMIO OPTAHUYECKHUX BeleCTB

Heasb: ¢opMupoBaHWE HABBHIKOB pACIO3HABAHHMS OpPTaHWYECKHX BEIIECTB C IOMOIIBIO
XapaKTepHBIX (KaUeCTBEHHBIX) PEAKIMH, 3aKpeIuIeHue YMEHUI M0 COCTAaBJICHUIO YpaBHEHUN peakiuii Ha
CBOWCTBA M TIOJYYECHHUE BEIIECTB, PEIICHHUIO SKCIIEPUMEHTAIBHBIX 3a71ad.

3aaHusl BBIMOIHAIOTCS B J)KypHae JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBeneHue ONbITOB:

- HKCIIEPUMEHTAIBHOE ONpPEICTICHUE BEIIEeCTB

- DKCIIEPUMEHTAIILHOE ONPEICTICHHE BEIIEeCTB — KaPOOHOBBIX KUCIIOT

- KAUeCTBEHHBIE PEAaKLMU Ha (PYHKIIMOHAIBHYIO TPYIITY

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

3. Onucath HaOJIIOIEHHS U ClIeNaTh BBIBOJIBI O MPOJIEIaHHON paboTe.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.

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

KoHTpoJibHbBIE BONIPOCHI.

1. Kakue peakiiuy Ha3bIBalOTCS KAUECTBEHHBIMU ?

2. Yto Ha3bIBaeTCs (PYHKIHMOHAIBHOM Irpynmoii?

3. Kakue pyHKIIMOHAIbHBIE TPYIIBI Y CIUPTOB, albJAETHA0B, KUCIOT?
Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrosiTesbHast padora Nel2
Pemenue ynpaxHenuii no reme «CoupThl, GEHONBI U aTbACTUIBD).
Kputepuu onieHKH BBINOJIHEHHS CaMOCTOATENBHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC

Tema 4.7. Oonoocrnosenvle KapoOHOGbLE KUCTIOMBL.
TunoBble 3a1aHUs 1JI YCTHOTO ONIpoca
1. Kakue BemiecTBa OTHOCAT K KJIACCY KApOOHOBBIX KUCIOT?
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2. Hammmmre  cTpykTypHble  (opmynbl, a) 2-MeTWwiIOyTaHOBOM  KHCIOTHI 0)  2,2-
JAMMETHITIPOIAaHOBOM KHCIIOTHI

3. Kakoe oprannueckoe COeIMHEHNUE TTOTYYUTCS P BOCCTAHOBICHUH BOAOPOIOM, a) STAHOBOH
KHUCJIOTHI 0) OJISMHOBOM KHCJIOTHI

Jladoparopnasi padora Ne 8
Tema: U3y4eHue cBoiicTB KapOOHOBBIX KHCJIOT H UX NPOU3BOIHBIX.

Heab: Ha MpakTUYECKUX MPUMEpax 3aKpENnuTh 3HAHUS O CTPOCHHUU U CBOMCTBaX KapOOHOBBIX
KHCJIOT, BBICIINX KapOOHOBBIX KHUCIIOT. DKCIEPUMEHTAIBHO 3aKPENUTh MOHATHUS O JKUPaX KaK CIOKHBIX
aupax

3a/iaHus BBIIOJIHAIOTCS B )KypHAJe [ JJAOOPAaTOPHBIX U NIPAKTUYECKUX paldoT:

1. IlpoBeneHue OMbITOB:

- IIOJIyYEHUE YKCYCHOM KHUCIIOTHI

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI C HEKOTOPBIMH METalIaMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI C OCHOBAaHUSIMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTHI CO CIUPTaMU

- OKHCJICHHE MYpPaBbUHON KHUCIOThI OKCUIOM cepedpa

- SKCIIEPUMEHTAIILHOE OMpPE/IEICHNE BEIIECTB

2. 3anucarb Bce HEOOXOUMbIE YPAaBHEHUSI XMMUUECKUX PEAKLIUNA B N3YYEHHBIX SKCIIEPUMEHTAX.

3. OnucaTh HAOMIOACHUS U CIETATh BHIBOBI O MIPOJICIaHHON paboTe.

4.0TBETHTH HA KOHTPOJILHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTpoabHbIe BOPOCHI.

|.Hannmure cTpykTypHBIE (GOPMYIIBI CIEAYIOMMX KapOOHOBBIX KHCJOT: a) 2-MEeTHJIOyTaHOBas
KHCII0Ta, 0) 2,2 TUMETUINPOIIaHOBAsE KUCIIOTA.

2. Kakoe opraHuveckoe COEIWHEHHE IMOJIyYUTCS MPH BOCCTAHOBJICHHWU BOJIOPOJIOM OJIEMHOBOM
KHUCJIOTHI? 3alIMIIUTE COOTBETCTBYIOLIYIO PEAKIIMIO.

3. UeM oTiMUarOTCsS TBEPBIC KHUPHI OT KUAKNX? M300pa3ute CTpyKTypHBIE (DOPMYITBI HEKOTOPBIX
BaXHEHUIINX KapOOHOBBIX KUCIIOT, KOTOPBIE BXOJST B COCTAB PACTUTEIbHBIX Macell.

4. Hamummre CcTpYKTypHYIO (OpMylny cCiloxHOro 3¢upa, 00pa30BaHHOTO TIJIMLEPUHOM C
NaJIBMUTHHOBOM, CTEAPUHOBOM M MACJIIHOM KUCIOTaMHU.

Kputepuu ouenku: cmotpets B pazzeine 3.1 ®OC

JlabopaTopnasi pa6ota Ne 10

Tema: PemleHue 3kcnepuMeHTAIBHBIX 32/124 [0 PACNIO3HABAHUIO OPraHUYECKUX BellleCTB

Heab: QopmupoBaHue HABBIKOB pACHO3HABAHUS OPTaHMYECKUX BEIIECTB C  ITOMOIIBIO
XapaKTepHBIX (KaYECTBEHHBIX) pPEaKIIHii, 3aKpeIUieHne YMEHUH 10 COCTABICHUIO YpaBHEHUI peakiuil Ha
CBOWCTBA M TIOJTyYEHUE BEIICCTB, PEIICHUIO IKCIICPUMEHTAIBHBIX 33/1a4.

3a/1aHus BBITIOTHSIOTCS B )KypHaJe JJIs JIaOOpAaTOPHBIX M MPAKTUYECKUX paboT:

1. IlpoBeneHue ONbITOB:

- OKCIIEPUMEHTAIILHOE ONPE/ICIICHNE BEIIECTB

- OKCIIEPUMEHTAIILHOE OTPE/ICIICHNE BEIIECTB — KAPOOHOBBIX KUCIIOT

- KQUeCTBEHHBIC PEAKIIUU Ha (DYHKIIMOHAIBHYIO TPYITITY

2. 3anmcath Bce HEOOXOUMbIC YPAaBHEHUSI XUMUUYECKUX PEaKIMii B U3YYCHHBIX SKCIIEPUMEHTAX.

3. Onmcarp HAOIOICHUSI U CZIeaTh BBIBOJIBI O MPOJIETIaHHON padoTe.

4.0TBEeTUTH HA KOHTPOIILHBIE BOMPOCHI U TTOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOI pabOTHI.

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

KoHnTpoJibHbBIE BOIPOCHI.

1. Kakue peakuinu Ha3bIBalOTCS Kau€CTBEHHBIMU?

2. Yro Ha3biBaeTcs (YHKIMOHATBHOU rpyMHon?

3. Kakue pyHKIIMOHAIBHBIE TPYIIBI Y CIIUPTOB, albJACTHA0B, KUCIOT?
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Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrosiTesbHast padora Nel3
[TucemenHas pabora o teme «Mplia, KaKk COJIM BBICIIUX KapOOHOBBIX KUCIIOT.
KpuTepun OIeHKH BBITIOJIHEHUSI CAMOCTOSTENILHON paboThI: cMOTPETh B pasnene 3.1 ®OC

Temad.8. Cnoscuvie 3¢ghupol u sncupot
Tunosble 3aaHus 1J11 YCTHOTO o1poca
1. KakoBo cucreMaTudeckoe HazBaHue ¢upa, umeromiero Gpopmyny CH3;COOC3Hy
2. B uém oTiMume )KUIKUX ¥ TBEPABIX )KUPOB. UTO Takoe ruaporeHu3anus xupa?

3. Hanmmwmre cTpyKTypHYIO GOpMYITy CI0XKHOTO 3(prpa, 00pa30BaHHOTO TIUIICPUHOM C
NaJIbMUTUHOBOM, CTEAPMHOBOM U MACJITHON KHUCIOTaMH.

Jladoparopnasi padora Ne 8
Tema: N3yueHne cBOiicTB KAPOOHOBBIX KHCJIOT U X MPOU3BOAHBIX.

Leab: Ha MpPaKTUYECKUX MPUMEpax 3aKpENmuTh 3HAHUS O CTPOCHUU U CBOMCTBaX KapOOHOBBIX
KHCIIOT, BBICIIUX KapOOHOBBIX KHUCIIOT. DKCHEPUMEHTAIBHO 3aKPENUTh MOHATHUS O JKUPaX KaK CIOKHBIX
adupax

3amaHus BRIMOIHIIOTCS B KypHaie Uil Tab0OpaTOpPHBIX U MPAKTUYECKUX padoT:

1. IlpoBeneHue ONBITOB:

- MIOJIy4€HHE YKCYCHOM KUCIIOTHI

- B3aMMO/ICHCTBHE YKCYCHOW KUCIIOTHI C HEKOTOPBIMH METAJUIaMHU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTHI C OCHOBAHUSIMH

- B3aUMOJEHMCTBUE YKCYCHOW KUCIIOTBI CO CIIMPTAMH

- OKHCJICHHE MYPaBbHUHON KHUCIIOTHI OKCUIOM cepedpa

- DKCIIEPUMEHTAIILHOE OMPECIICHIE BEIIECTB

2. 3anucarh Bce HEOOXOUMbIC YPABHEHUSI XUMUUECKUX PEaKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.

3. OnucaTb HaOMIOACHUS U C/IETATh BBIBOBI O MIPOJIEIaHHOM padoTe.

4.0TBeTUTh Ha KOHTPOJIbHBIE BOIIPOCHI U MOATOTOBUTHCA K 3aLIUTE JIAOOPATOPHON pabOTHI.

Cooepotcanue 3a0anuii; cmompume MemoouyecKue YKasaHus no 1abopamoprwvim pabomam.

KonTpoJbHbIe BOpoOCHI.

1.Hanummre cTpykTypHble (OpMYJbl CIEIYIOUMX KapOOHOBBIX KHCJOT: a) 2-MeTUIOyTaHOBas
KHCII0Ta, 0) 2,2 NTUMETUINPONaHoBas KUCIOTA.

2. Kakoe opraHuueckoe CO€IUHEHHE MOJYYUTCS MPU BOCCTAHOBIECHHM BOJAOPOAOM OJEUHOBOU
KHUCJIOTHI? 3alUIIUTE COOTBETCTBYIONIYIO PEAKIIHIO.

3. UeM oTiMyaroTcs TBEpbIE KHUPHI OT KUAKUX? M300pa3ure cTpyKTypHbIe (hOPMYIIBI HEKOTOPBIX
BaKHEHIINX KapOOHOBBIX KHCIIOT, KOTOPBIE BXOJISAT B COCTAaB PACTUTEIbHBIX Macedl.

4. Hanummre CTPYKTYpHYIO (opMyny CIOXKHOTO 3¢pupa, 00pa30BaHHOIO TJIMLEPUHOM C
MTaJIbMATUHOBOM, CTEAPUHOBOM M MACIISIHOM KHUCIOTaMH.

Kputepun ouenku: cmotpets B paszaene 3.1 @OC

JlabopaTopnasi padora Ne 10

Tema: Pemienne 3KCIepUMEHTAJIBHBIX 32124 110 PACIIO3HABAHMIO OPraHNYECKUX BelIeCTB

Heasb: QopMupoBaHHWE HABBIKOB paclO3HABaHMs OPraHUYECKHX BEIIECTB C IOMOILBIO
XapaKTepHBIX (KaYyeCTBEHHBIX) pPEaKIMii, 3aKpeIuieHne YMEHUH 110 COCTABIIEHUIO YpaBHEHUI peakiuil Ha
CBOMCTBA U IIOJIyYEHHUE BELIECTB, PELIECHUIO SKCIIEPUMEHTAIBHBIX 3a/1a4.

3a/iaHus BBIMOJIHSIOTCS B )KypHaJe /s JJaOOpaTOPHBIX U NMPAKTUYECKUX paldoT:

1. IIpoBeneHnE ONBITOB:

- DKCIIEPUMEHTAIILHOE ONPEICIICHNE BEIIECTB

- DKCIIEPUMEHTATILHOE ONpEIeNICHHE BEIIEeCTB — KApOOHOBBIX KUCIIOT

- KaUeCTBEHHBIE peakuu Ha (PYHKINOHAIBHYIO TPYIIITY
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2. 3anucathb Bce HEOOXOMMbIC YPAaBHEHHSI XUMHYECKIX PEAKIUH B M3YYEHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAOMIOACHUS U CIETATh BBIBOBI O MIPOJICIAHHON padoTe.

4.0TBETHTH HA KOHTPOJILHBIC BOITPOCHI ¥ MIOJATOTOBHUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.
Cooepoicanue 3a0anuii: cmompume MemooudecKue yKazanus no iabopamopHuim pabomam.

KouTtpoJbHble BOpoCHI.

1. Kakue peakiiuy Ha3bIBalOTCSl KAUECTBEHHBIMU ?

2. Yto Ha3pIBaeTCs (PYHKIMOHAIBHOMN IrpynIoit?

3. Kakue pyHKIMOHATBHBIE TPYIIBI Y CIUPTOB, albJACTUIOB, KUCIOT?
Kputepun ouenku: cmotpets B paszaene 3.1 @OC

CamocrosiTesbHast padora Nel3
[TucemenHas padora o teme «Mpblia, KaKk COJIU BBICIIUX KapOOHOBBIX KUCIIOT.
KpuTepun OleHKH BBITTOJIHEHUSI CAMOCTOSITENILHON paboTh: cMOTPETh B pasnene 3.1 ®OC

Tema 3.9. Yeneseoowt
Tunosblie 3aaHus 11 YCTHOI'O O1Ipoca
1. MaiiTe XapakTepUCTUKY OCHOBHBIM KJIaccaM yTIJ€BOJIOB.
2. B 4ém cx0/1cTBO U pa3auyuue B CTPOSCHUH Kpaxmalia U LeJUIH0I03bI?

3. Hoquy TJIFOKO3a Ha3bIBACTCsA aJ'IL,Z[eFI/II[OCHI/IpTOM?

JlabGoparopHnasi pabora Ne 9
Tema: CBoiicTBa yrjieBoOJ10B.

Iesab: Ha NPaKTUYECKUX MPUMEPAX 3aKPEHHUTh 3HAHHUA O CTPOCHMM M CBOMCTBAX YIJIEBOJOB Ha
npuMepe TIIOKO3bl M Kpaxmaia. [IpuBUTH 3HAHUS O 3HAUCHWH YIJIEBOJOB JUIA JKU3HENESTEILHOCTH
OpraHu3Ma, yMeTb OIPEIEIATh [II0K03Y, (PPYKTO3y U KpaxMall B paCTUTEIbHBIX ITPOIYKTaX KaueCTBEHHbIMU
pEaKLIUsIMU.

3a7iaHus BBINOJIHAIOTCS B KypHaJe Ul 1a00paTOPHBIX U MPaKTHYECKUX PadoT:

1. IIpoBeneHue ONBITOB:

- B3aUMOJICHCTBHE TIIFOKO3bI ¢ THApokcHIoM Meau Cu(OH),

- peakIus «cepeOpsSTHOTO 3epKaiay»

- 00yriMBaHuE caxapo3bl

- THJIPOJIA3 CaXxapo3bl

- IPUTOTOBJIEHHE KpPaXMaJIbHOTO KilelicTepa

- Ka4eCTBEHHAs PEaKIys Ha Kpaxmall

- OKHUCJICHHE LEJITI0JI03bI

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

3. Onucath HaOIIOIEHHS U ClIeNaTh BBIBOJIBI O MPOJIEIaHHON paboTe.

4.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHI U OJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1aoopamopHsim paboma.

KonTpoJbHbBIE BOPOCHI.

1.Kakue BemiecTBa OTHOCSTCS K yIJI€BOJaM, U TOYEMY UM OBLJIO JaHO TaKOe Ha3BaHUE?

2. Yro Takoe MOHOCaxapa, [ucaxapa, nonucaxapa? B uém ux otiauuune apyr ot apyra?

3.Yka3arb kakue QyHKIIMOHAJIbHbIE TPYIIIBI UIMEET IIII0K03a, U KaKUE CBOWCTBA MPOSBISAET?

4. Kakue XUMHUYECKHE CBOMCTBA Ul TJIOKO3bl U TIIMIEPUHA SBISAIOTCS OOIIMMHU, U YeM 3TH
BEIIIECTBA OTJIMYAIOTCS APYT OT Apyra? Hanummre ypaBHEHUS] COOTBETCTBYIOIINX PEAKIIHIA.

5. CocTaBUTh ypaBHEHHUS peakLUUi IpU IMOMOIIU, KOTOPBIX Caxapo3y MOXHO IPEBpPaTUTh B
JTaHOI.

Kpurepun onenku: cmotpets B paszaene 3.1 @OC

JlabopaTopnasi padora Ne 10
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Tema: PemreHne 3kcnnepuMeHTAJIBHBIX 32/124 110 PACIIO3HABAHUIO OPTAaHUYECKHUX BelllecTB

Heasb: QopMupoBaHHME HABBIKOB pAClO3HABaHMS OPraHUYECKHX BEIIECTB C IOMOILBIO
XapaKTEePHBIX (KAa4eCTBEHHBIX) PEaKIINil, 3aKPETUICHHE YMEHUHN 10 COCTABJICHUIO YPaBHEHUN PEaKIuid Ha
CBOMCTBA U NOJyYEHHUE BEIIECTB, PELICHUIO SKCIIEPUMEHTAJIbHBIX 3a/1a4.

3a/iaHus BBIMOJIHAIOTCS B )KypHaJe /sl J1abOpaTOPHBIX U MPAKTUYECKUX paboT:

1. IIpoBeeHNE ONBITOB:

- OKCIIEPUMEHTAIILHOE ONPE/ICIICHNE BEIIECTB

- OKCIIEPUMEHTAIILHOE ONPE/IEIIEHNE BEIIECTB — KAPOOHOBBIX KUCIIOT

- KQUeCTBEHHBIEC peakuu Ha (PYHKINOHAIBHYIO TPYIIITY

2. 3amucarb Bce HEOOXOUMBIC YPaBHEHHSI XUMHUECKUX PEAKIUNA B M3yYCHHBIX SKCIIEPHMEHTAX.

3. OnucaTh HAOMIOACHUS U CIETATh BHIBOBI O MIPOJICIaHHON paboTe.

4.0TBeTHTH HA KOHTPOJILHBIE BOIIPOCHI M MOATOTOBUTHCS K 3aIIUTE Ta0OpaTOPHOI paboTHI.

Cooepoicanue 3a0anuii; cMmompume MemoouyecKue YKasanus no 1abopamoprvim pabomam.

KoHTposibHBbIE BONIPOCHI.

1. Kakue peakunu Ha3pIBalOTCS Kau€CTBEHHBIMU?

2. Yro HaszpiBaeTcs (YHKIIMOHATBHOU IPyIIOn?

3. Kakue QyHKIIMOHATBHBIE TPYIIIHI Y CIUPTOB, JIbJIETU/IOB, KUCIOT?
Kputepuu onenku: cmotpets B pazaene 3.1 @OC

CamocrosiTesibHas padora Nel4
CocraBneHue KoHCIeKTa o Teme «buonoruueckas pojp yrieBooBy.
Kputepun o1ieHKH BBIITOIHEHUS CAMOCTOSITENILHOM paboThl: cMOTpeTh B pasnene 3.1 ®OC

Tema 4.10. A3omcoodeprcawgue opeanuuecKue coeOUHeHu;.
TunoBsble 3aJaHUA JIA YCTHOIO ONpPOCa

1. Kakue opranndeckue coeIMHEHUS Ha3bIBAlOTCA HUTPO coequHeHusiMu? [IpuBeante mpumepsl.
Kaxkue oprannueckue coequHeHns Ha3bIBatOTCs aMuHaMu? [IpuBeante npumMepsl.

2. Hanmummre cTpyKTypHbIe (hOpMYIIbI IEPBHYHOTO U BTOPUYHOTO AMUHA.

3. HazoBuTe cUMITOMBI OTPABJICHHS AaHJIMHOM. Y K&KUTE TIEPBYIO TTOMOIIb NPY OTPABICHUHN
AHWJIMHOM.

4. Kakue cBoiicTBa Haubosee XapakTepHbI JJIsl aMUHOB?

5. Kakue pyHKIIMOHAIBHBIE TPYIIIBI COJIEPKATCs B aMUHOKHCIIOTax? B uém Gmnonmornyeckas poib
aMUHOKHCIIOT?

JlabopaTopnasi padora Nell
Tema: Xumuyeckue cBOCTBa aHWINHA. LIBeTHBIe peaknun HA OeJIKH.

Henab 3aHATHA: MO3HAKOMUTHCS C OCHOBHBIMM XMMHYECKMMHU CBOMCTBAMH a30TCOAEPKALIUX
OpraHUYEeCKUX coenuHeHn. KauecTBeHHBIMH peaKIusIiMH, UCTIOJIb3YEMBIMHU JIJIs OOHAPYKEHUS OETTKOB.

3a/1aHus BBITIOTHSIOTCS B )KypHaJe NS Ta0OpaTOPHBIX M MPAKTUYECKUX paboT:

1.IIpoBeneHune onbITOB:

- coiicTBa anmnnHa CgHs NH»

- MOJTyYeHNEe aHUJITMHA

- B3aUMO/ICHCTBUE aHUIIMHA C OPOMHOM BOIOM

- TOPEHHE aHWJINHA

- CBOMCTBO OENKOB

- B3aumozeiicreue 6einkoB ¢ HNO3

- OmypeToBast peakius

2. 3amnucarb Bce HEOOXOIMMbIE YPAaBHEHHSI XUMHUECKUX PEAKIINI B U3YUCHHBIX IKCIIEPUMEHTAX.

3. OnucaTh HAOMIOACHUS U CIETaTh BBIBOBI O MPOJICIaHHON padoTe.

4.0TBETUTH Ha KOHTPOJILHBIE BOTIPOCHI M MIOJTOTOBUTHCS K 3aIUTE JIA0OPATOPHOU pabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue yKazanus no 1abopamopHuim pabomam.

KonTpoJbHbIE BONPOCHI.
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1. Kakue pyHKIIMOHAIBHBIE TPYIIIBI COACPIKATCS B AMHUHOKHUCIIOTAX ?

2. Uto Takoe 3aMEHUMbIE U HE3aMEHUMBbIE aMUHOKUCIIOTHI?

3. IlpuBeguTe mnpuMmep apoMarudyeckoro amuHa. Kakue XUMHUYECKHME CBOWMCTBA MJI1 HEro
XapaKkTepHbI?

4. HanummTe ypaBHEHHE PEAKIMH [TOJIYYE€HUs TPUIICTITUIA.

Kputepun ouenku: cmotpets B pazzaene 3.1 ®OC

CamocrosiTesibHas padora NelS
CocraBieHue KOHCIeKTa 1o Teme «bronornueckas pojb 1 OHOCUHTE3 OEIKOBY.
KpuTepun OeHKH BBITTOIIHEHUSI CAMOCTOSITENILHON paboThI: cMOTPETh B pasnene 3.1 ®OC

Tema 4.11. ITonumepor.
Tunosble 3a1aHus JJI51 YCTHOTO ONpPoOca
1. YkaxuTe Kakue OCHOBHBIC XMMHUECKUE PEAKITNH JIS)KAT B OCHOBE CUHTE3a TOJTMMEPOB.
2. llpuBeauTe MpUMEPH PEaKIUi TOJTMMEPH3AIUU 1 ITOJIMKOH ICHCAIINH.
3. IlpuBennTe npUMepsl IPUPOIHBIX BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI PACTUTEIBLHOTO U
YKHUBOTHOT'O TIPOMCXOXKICHUS

CamocrosiTesibHas padora Nel6
CocraBiieHHe KOHCIIEKTa M0 TeM€ «3HAUYCHHUE U IPUMEHEHUM MTOJTUMEPOB B OBITY .
Kputepun o1ieHKH BBIITOIHEHUS CAMOCTOSITENIEHOM paboThl: cMOTpeTh B pasnene 3.1 ®OC

Tema 4.12. Xumus u sHcu3ns.
Tunosble 3a1aHUs JAJI YCTHOTO ONPOCa

1. Kakue xumMuuecKkue BELIECTBA U JUI YEro Mbl UCIIOJIb3yeM JloMa?

2. B cocraB naka i HOTTe BXOJUT CMECh PACTBOPUTEIIECH, Yalle BCero ATUIaneTar,
OyTunanerat, n3onponuiaoBslii conupt. CoctaBbTe opMysIbl 3TUX BelecTB. K kakoMy Kitaccy BeliecTB
OHM OTHOCsTCA? JlaiiTe UM Ipyrue Ha3BaHUS.

3. B cocTaBe MHOTHX CPEJCTB Il yMBIBaHUS UMeeTCs 2- OpoM- 2- HUTpomnpomnasanon-1,3.
CocraBbTe ero GpopMyity.

CamocrositesbHas padora Nel7

[ToaroToBka K yuyacTrio B MUHH-KOH(pEpEeHIH Ha TeMy «OpraHudeckas XuMusi — ApYyT HITH
Bpar?»

Kputepuu o1ieHKH BBITIOJIHEHHS CAMOCTOATENLHON pabOThI: cCMOTPETh B pazzeine 3.1 ®OC
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4. KOHTPOJIbHO-0II€HOYHbIE€ MATEPHAJIBI 1JIsl MPOMEKYTOYHOM aTTeCTAIUM 10 Y4eOHOH
AUCIHHIJIMHE

[IpeameToM OLEHKM SABISIFOTCS yMEHMS M 3HaHUsA. KOHTPOJIb M OLEHKAa OCYIIECTBISIOTCS C
MCTOJIB30BAHUEM CIETYIOMUX (HOPM M METOJIOB:

KonTponb u© oleHka pe3ylbTaTOB OCBOCHHS Y4eOHOM JTUCHUILUIMHBI  OCYHIECTBIIAETCS
MPEIOABATENEM B IPOLIECCE MTPOBEICHUS AyIUTOPHBIX 3aHATHN. TEKyInii KOHTPOJb OCYLIECTBIISIETCS B
dbopMe: ycTHOro ompoca, MOITY4eHHbIX 00y4arolumMes, B mpolecce padoThl Ha 3aHATHUSIX, MOJI0KUTETBHBIX
OLICHOK, 3aIIUTHl BCEX MPAKTUYECKUX M JIAOOPATOPHBIX PabOT Ha MOJOKHUTEIbHYIO OIICHKY, BBIIOJIHEHUS
BHEAyJIUTOPHOI camocTosTeNIbHOM paboThl. [Ipomexxyrounas aTTecTtanus HpPOBOAUTCS B (opme
Qg QepeHIIMPOBaHHOTO 3a4eTa B TECTOBOM (opme.

Ilepeyennb BOpPOCOB /171 NOATOTOBKH K AM (¢ epeHIIUPOBAHHOMY 3a4eTy

I.Ilepuoanyeckuii 3akoH W nepuoaudeckas cucrema siaemeHToB [[.M. MenneneeBa B cBeTe
YUE€HHUS O CTPOEHUHU aTOMa.

2.CoBpeMeHHbIE€ MPEICTaBICHUSI O CTPOSCHUU ATOMHBIX OpOUTalled XMMHYECKHUX 3IIEMEHTOB.
OneKkTpoHHbIEe (OPMYITBI U IpaUIeCKrUe CXEMBbl CTPOSHUS SJICKTPOHHBIX CIIOEB aTOMOB.

3.CocraB atoMHbIX saep. M3oronsl. [IoHATHE XUMUYECKOTO AJIEMEHTA.

4.VI3mMeHeHne cOCTaBa, CTPOEHMSI M CBOWCTB IPOCTHIX BELIECTB-HEMETAIUIOB, 00pa30BaHHBIX
AJIEMEHTaMU: a) OJIHOTO Neproaa; 6) oAHOM TpymIbl nepuoaudeckoii cuctemsl .M. Menneneesa.

5.KoBasieHTHAas CBsI3b. BUJIbI KOBaJICHTHOM CBSI3H.

7.NonHas cBs3b, ee oOpazoBanue. CTeneHb OKUCICHHS U BaJICHTHOCTh 3JIEMEHTOB.

8.0OnexTponurnueckas auccouuanus. Crenens qucconuanu. CHUIbHbBIE 3J1E€KTPOIMUTHI.

9.Peakuuu noHHOTO 0OMEHA B BOJIHBIX PACTBOPAX, YCIOBUS UX HEOOPATUMOCTH.

10.I'maponus coei.

11. Obmas xapakTeprcTUKa METANIOB TJIABHBIX MOATPYII MEPUOINYECKON CUCTEMbI XUMHUYECKHIX
anemeHnToB .M. MenaeneeBa, cTpoeHre UX aTOMOB. MeTaiindeckast CBA3b.

12.0kucnuTenbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA U CTEIIEHHU OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB.

13. OcHOBHbBIE TMOJOXEHUS TEOPUM XuUMHUYeckoro crpoeHus A.M. byrtinepoBa. Xumuueckoe
CTPOEHHUE KaK MOPSI0K COEUHEHUS U B3aUMHOTI'O BIUSHUS ATOMOB B MOJIEKYJIAX.

14. I3oMepust OpraHuYeCcKUX COCTMHEHUH, €€ BUJIBI.

15. IlpenenbHble yrieBoaopobl, obmas ¢opMmyia cOCTaBa, IEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE.

16. HenpenenbHble YyrieBOJOPONBI psla dTHIIEHA, oOmias ¢opMyla COCTaBa, JJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOEHUE, SP2-THOpUAN3aLMS AIEKTPOHHBIX 00JIaKoB aToma yriaepoaa. Mzomepust.

17. AuetwieH — mpencTaBUTENb YIVIEBOJOPOJOB C TPOWHOH CBA3BIO B MOJIEKYJE, Sp-
ruOpuan3ays 3JeKTPOHHBIX 00JIaKOB aToMa yriepoja.

18.ApomaTrnueckue yriaeBogopoasl. CTpykrypHas ¢opmyna 6ensona (no Kekyne). DnekrpoHHoe
CTPOEHHE MOJIEKYJIbI, IOJYTOPHAs CBA3b.

19.'oMonoruyeckuii ps NpeAeabHbIX OJHOATOMHBIX COUPTOB. DTHUJICHIJIMKOIb M TIULIEPUH KaK
MPEICTaBUTEIN MHOTOATOMHBIX cIUPTOB. dDeHol1, cTpoeHue, (pu3nyeckne 1 XUMUYeCKUue CBONWCTBA.

20. Anpmerunbl, TOMOJOTHYECKHH psi, CTpoeHue, (YHKIHOHANbHas rpymnmna. XUMHUYECKHe
cBOicTBa anbaeruaoB. [lomyuenue, npuMeHeHNE MypaBbUHOTO U YKCYCHOTO aJIbJIETU/IOB.

21.I'omonoruyueckuii psji npeieabHbIX OJHOOCHOBHBIX KUCIIOT.

22.I'moKo3a  — BaXHEWIIMM MpencTaBUTENb MOHOCAXapUAOB, CTpOEHHE, (GUINYECKUE H
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE.

23.AMHHOKHUCIIOTHI, CTpO€HWE, H30Mepus, (PU3NYECKHEe CBOMCTBA, OCOOCHHOCTH XUMHUYECKHX
cBOICTB. buonornueckoe 3HaueHne anbQa"aMUHOKUCIOT.

24.B3auMOCBSI3b MEXIY KJIACCaMH OPraHUYECKUX COCIMHEHHUI.
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I. TIACIIOPT

Ha3nauenue:

®OC mnpenHa3zHayeH I KOHTPOJISI M OLICGHKH PE3yJbTaTOB OCBOCHUS YYCOHOW UCIUTLIAHBI
OV.11 Xumusa mno cnenuaibHocTH (6azoBast moaroroBka) 23.02.06 TexHuueckas sKCIUTyaTalus
MMOJABMKHOTO COCTaBa JKEJIE3HBIX JOPOT.

[IpeamMeTOM OLIEHKH SIBJISIOTCS YMEHUS U 3HAHUSI.

KoHTpoJIb 1 OILIEHKa Pe3yJIbTaTOB OCBOCHHUS JUCIMIUIMHBI OCYIIECTBIIACTCS MPENOaBaTeieM B
MPOIIECCe TMPOBENCHUS ayJUTOPHBIX 3aHATHH, NPAKTUYECKHX H Ja0OpaTOpHBIX paboT, a Takke
BBITIOJTHCHUS 00 YYArOIIMMUCS BHEAYIUTOPHBIX CAMOCTOSITEIHHBIX PadoT.

I1. SBAJAHUME JUTA OBYUAIOINXCA

Bapmuanr 1
HNucTpyKkuus 11 00y4arommxcst
BaumaTensHO npounTaite 3agaHue.
Bpewms Beimonnenus 3aaanusg — _90 MUHYT
Yacrs A

Ora yacth coctoutT u3 15 3amanuil. (A 1 — A 15). K kaxxaoMy 3aianuto JaHbl 3 BapuaHTa OTBETOB, U3
KOTOPBIX TOJbKO O/MH BepHbIN. Kakno0e nmpaBuwiIbHO BBINOJIHEHHOE 3aJjaHue 4yacTh A oleHuBaercs B 1
Oa.

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

1) Li2)Na 3)K
A 2. B pe3yJbTaTe coeiMHeHHs IBYX aTOMOB Kucjaopoaa O, odpa3yercs CBsA3b:
1) Nonnas 2)Bonoponnas 3) KoBasnenrtHas HenossipHast

A 3. CteneHb oKkucJieHus cepbl B coequHenun FeSO; papHa:
1) +2 2)+3 3)+4
A 4. KHCIIOTHBIM H OCHOBHBIM OKCHIOM SIBJISIOTCS:
1) SOzl/IMqo 2) CO,u H,0 3)Zn01/1 A|203
A 5. KucioTHble cBoiicTBa HauboJ1ee sSIPKO BbIpa:KeHbI Y BelllecTBa, (popMyJia KOTOPOro:
1)NH;3 2) H,S3)HCL
A 6. Oxcuabl cepbl SO B3aUMOICHCTBYET € :
1)H,2)0; 3)H,0
A 7. Tuapoxcua uunkaZn(OH), MoxkeT pearupoBaThb:
1) CaSOq 2) HCL3)H,0
A 8.C kakuMm u3 BemecTB pearupyet pacreop CuSO,:
1)HCL2)NaOH 3) HNO3
A 9. T'omos10ramMu AABJISIFOTCH:
l)rieHTaH ¥ MEHTaAMEeH2)3TaH U MPONaH  3)3TaHOJ U ATaHAJb
A 10. I'mppokcuiabHas rpynna (OH) nmeercs B MoJIeKy1ax:
1) cnuproB  2)3¢upoB  3)KkupoB
A 11. K kakomy 13 NPUBeICHHBIX THIIOB PeaKIMi MOKHO OTHECTH PeaKIMI0 HOHHOT0 o0MeHa?
1) Paznoxenus 2) 3amemenue 3) Heitrpanuzarmm
A 12. DJ1eKTPOJUTOM SIBJIAIOTCSH KAkK/A0€ BeleCTBO B PAAY:
1) C2H6 , H2C03 2) Ba(OH)2 ,CH3OCH3 3) KOH , H3PO4
A 13.YpaBHenue peaknuu Zn(OH), + H,SO,= ZnSO,4 + 2 H,O cooTBeTcTBYeT KpaTKoe MOHHOE
yYpPaBHeHHeE:
1) H'+OH =H,0 2) H3S04+Zn** = ZnSO4+H,0 3) Zn(OH), + 2H"'=Zn*" +2H,0
A 14. Kaxoe u3 BelniecTB 0Ka3bIBaeT HAa OPraHU3M 4YeJ0BeKa HapKoTH4YecKoe aeiicTBue?
1) C;Hs0H2)H,CO3 3)CH,4
A 15. Ilpu neiicTBMH CIUPTOBOI0 PACTBOPA 1EJI0YH HA 2-XJIOP-0yTaH o0pa3yercs:
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1) ByranoBas kucnora  2) lluknoOyran3)byren-2

Yacts B.

ITpu BeIMONHEHUHM 3aAaHUM yacTu B, HE0OOXOAMMO BBINOIHUTE YKa3aHHbIE 3a/laHUs, 1aTh Pa3BEPHYTHIN
OTBET, HaMCaTh BCE HEOOXOIMMBIE ypaBHEHHUS pEaKLMH, yKa3aTb Ha3BaHMsI IPOJYKTOB pPEaKLHUHM U
UCXOJHBIX BEILECTB.

Kaxoe mpaBuIbHO BBIITOJHEHHOE 3a/1aHKE YacTH B ornjennBaercs B 2 Oaia.

B 1. OcymecrBuTe enoyky npeppamenunii. Hamummre Bce He00OX0aMMble peaKkum.
CaC03—>CaC12—>Ca(OH)2
B 2. OcymiecTBuTE 1IeNOYKY NpeBpaiennii. Hanummre Bce He00X01UMbIe peaKI[UH.
CoHsCl—>CyH5s0H—>C,H;ONa
B 3. YUto Takoe BoaHbIi ruapoan3 con? Hanummure ypaBHeHus peakuuu ruaposan3sa coju FeCl, B
MOJIEKYJIsIpHO# B HOHHOI (popmax. KakoBa cpeaa BogHOro pacTBopa 3Toi com?

Yacts C.

[Tpu BeImonHenuu 3amganuii 9actu C, HEOOXOJUMO B YPaBHEHUSX OKHUCIIUTEIHHO-BOCCTAHOBUTEILHOMN
peakuuii mogoOparh KO3(h(GUUIMEHTH METOJOM JJIEKTPOHHOro OajlaHca, YyKa3aTh OKHUCIHUTEIb H
BOCCTAHOBUTEb.

Kaxxnoe nmpaBuiibHO BhINOIHEHHOE 3a1aHue yacTu C onienuBaercs B 10 6amioBs.

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

MeTO/0M JIeKTPOHHOI0 fajlaHCca. YKaKNTe OKUCJINTENIb U BOCCTAHOBUTEIb.
Cu+HNO3=Cu(NO3),+NO+H,0

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

METOI0M IJICKTPOHHOI0 0ajaHca. YKaKUTE OKHCJIHNTE]h H BOCCTAHOBUTEJIb.
P +0,=P,0s

I1l. TIAKET ITPEIIOAABATEJIA

III a. YCJIOBUA

I'pynna cpaér nuddepeHIpoBaHHbBIA 3au€T B TOJHOM COCTaBe, JEJICHUS Ha TMOATPYNIBI HE
MIPOUCXOUT.

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

Bpewms BeinonHenus 3aganus — 90 MUHYT.

OoopynoBanme: Ilepuognueckas cucTeMa XMMHUYECKHX 3JEMEHTOB, TaOJMIa pacTBOPUMOCTH,
ANEKTPOXUMUYECKUH PsIJl HAPSYKEHUST METAJLIOB.

JTAJIOHBI OTBETOB
Kurou k orBeram nist Bapuanrta Nel
Yacrs A
Ne Al A2 A3 A4 A5 A6 A7 A8 A9 AlI0 All Al2 AI3 Al4 AlS
2 3 3 1 3 3 2 2 2 1 3 3 3 1 3

Yacrs B
B 1. 1) CaCOj3 + HCI = CaCl;, + H,O + CO,
2) CaCl,+2NaOH= Ca(OH), + 2NaCl
B 2. 1) C,HsCl + HOH = C,H50H
2) CszOH + Na = C2H5ONa + H>
B 3. l-ascrynennFeCl, + HOH =>Fe(OH)CI + HCI
Fe," + 2CI'+ H" + OH =>Fe(OH)" + 2CI'+ H”
2-asicrynenbFe(OH)CI + HOH =>Fe(OH), + HCI
Fe(OH)" + CI' + H" + OH =>Fe(OH), + H" + CI

Yacts C
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C1 3Cu+8HNO3;=3Cu(NO3),+2NO+4H,0
Cu’- 2 e = Cu*? BOCCTAaHOBHTEIIb, OKHCIICHHE
N*® + 3e = N*? okucuTens, BOCCTaHOBIEHHE
C 2.4 P +50,=2P,05

PO_5e=p* OKMCJIEHHE, BOCCTAHOBUTEIb
0% + 2 e = O BoccTaHOBIEHNE, OKUCIUTEND

1116. KPUTEPUHM OLIEHKU

Kpurepun onieHkH pe3y/ibTaToB

OtMmeTKa (OICHKA) KonnuecTBo nmpaBUIIbHBIX KosngecTBo nmpaBHIbHBIX
OTBETOB B MIPOIICHTAX OTBETOB B 0aJuiax
5 (oTIM4HO) 86 - 100 30-35
4 (xopor1io) 76 - 85 25-29
3 (YIOBIIETBOPUTEILHO) 61-75 18-24
2 (HeyIOBJICTBOPHUTEIIHLHO) 0-60 0-17
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