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1. IMACIIOPT MTPOI'PAMMBI YYEBHOM JUCIUTLIUHBI
0/1b.06 «XUMMUS»

1.1 Ob6sacTh NpUMeHEeHHUs] IPOrPAMMBI

PabGouas mnporpamma ydeOHo# muctmmuiiHbl OJ[B.06 «Xumwus» SBISETCS YacThIO
porpamMmbl MOJATOTOBKH CHEIHUAIUCTOB cpeAHero 3BeHa B coorBerctBuu ¢ DI'OC mo
cnenuansHoctd  CIIO  21.02.05 3emenbHO—MMyIIeCTBEHHbIE  OTHOIICHMs, [Ipukazom
MunucrepctBa obpasoBanusi u Hayku Poccuiickoit @enepamun Ned86. or 12 mas 2014r. «O6
yTBepkKACHUH (efepatbHOr0 TOCYIapCTBEHHOIO 00pa30BaTeNbHOTO CTaHIAPTa CPEAHETO
npodeccnoHaIbHOTO 00pa3zoBaHusi mo crnenuanbHOoCTH 21.02.05 3eMenbHO—UMYIIECTBEHHBIC
OTHOIIICHUS».

1.2. MecT0 UCHUIUIMHBI B  CTPYKType OCHOBHOH  mpodeccuoHAJIbLHOM
o0pa3oBareibHOW mporpammbl. YueOnas nuciumumaa OJIb. 06 «Xumwus» BXOIUT B
00111e00pa3oBaTeIbHBIN ITUKII.

1.3 Heau wm 3agauyMm AUCUMILIMHBI — TPeOOBAHMS K pe3yJbTaTaM OCBOEHMA
AUCHMILIMHBL:

N3yueHune xuMuu Ha 6a30BOM YpOBHE HAIIPABJIEHO HA JOCTH)KEHHUE CIEIYIOLMX 1ieeil:

1) dopmupoBaHue y CTYACHTOB YMCHHUS OLCHUBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS VIS
Ka)KIOr0 4eJIOBEKA;

2) (GopMUpOBaHHE Y CTYISHTOB IIEJIOCTHOIO MPEJICTABICHUS O MHUPE M POJH XHMHHU B
CO3/IaHMM COBPEMEHHOM €CTeCTBEHHOHAY4YHOH KapTHHbI MUPA; YMEHHsI OOBSICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHMCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH Cpefibl, — MCIIONb3Ys Ul 3TOT0 XUMUYECKHUE 3HAHMS;

3) pa3BuUTHE y CTYJICHTOB yMEHHi pa3iuuaTh (PakThl U OLEHKH, CPAaBHHBATH OICHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C ONPEACIECHHON CUCTEMOU
LEHHOCTEH, GOPMYIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO O3UIHIO;

4) mnpuoOpeTeHHE CTYICHTAMH OMbITA PA3HOOOPAa3HOW [EATENbHOCTH, MO3HAHUS |
CaMOIIO3HAHHUs; KJIKOYEBBIX HABBIKOB, MMEIOLIUX YHUBEPCAJIbHOE 3HAYCHUE I Pa3IU4YHBIX
BUJIOB JIESATEIBHOCTH (HABBIKOB pEIEHUs MpoOjeM, MPUHATUS PELIeHUH, NMOUCKa, aHalu3a U
00paboTKy MH(OpMAaLMK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHU, COTPYIHUYECTBA,
6e301acHOro 0OpalleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HN).

1.4. Kosin4ecTBO 4aCOB HA 0CBOEHHME MPOTrPaMMbI JHCHHMILIMHBI:
MaxkcuManbHON yueOHOU Harpy3ku oOyuatomerocst 117 yacos, B ToM uucie:
00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocs 78 u.;
CaMOCTOSITEITLHOUW paboThl oOy4aromerocs 39 d.



2. PE3YJIbTATBI OCBOEHUS  YYEBHOM JUCIATIINHBI

Pe3ynbratom ocBoeHUS sBiIsIETCS OBa/ieHue o0ydarommmucs oomumu komneteHuusmu (OK):

Kon HaumenoBanue pe3yabTara 00yueHust

OK 1 Br16upath ciocoObI perieHus 3a1a4 npodeccuoHaIbHOM AESITEIIBHOCTH,
MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM.

OK 2 OcyiecTBISTh TOUCK, AHAIW3 U MHTEPIIPETAIINI0 HHPOPMAIIMH, HEOOXOMMOM
JUTSI BBITIOJTHEHUS 337124 TPO(HEeCCUOHATTLHON IS TEIIbHOCTH.

OK 3 [TnanupoBaTh U peaM30BLIBATh COOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE.

OK 4 PaGoTaTh B KOUIEKTHBE U KOMaH/ 1€, 3((HEKTUBHO B3aMMOICHCTBOBATH C
KOJUIETaMHU, PYKOBOJICTBOM, KJIMEHTAMH.

OK 5 OcCyHIeCTBIISITh YCTHYIO U MUCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYIapCTBEHHOM

A3BIKEC C YyHCTOM 0COOEHHOCTEH COHAIIBHOI'O U KYJIbTYPHOI'O KOHTCKCTA.

OK 6 [TposiBNATH IpakJaHCKO-MIATPUOTHUYECKYIO MO3ULIMIO, JEMOHCTPHPOBATH
OCO3HAHHOE MOBE/ICHUE HAa OCHOBE TPAIUIIMOHHBIX 00IIEYeTIOBEYECKUX
LEHHOCTEH.

OK 7 CopeiicTBOBaTh COXpPAHEHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepeKeHuIo,

3¢ (peKTUBHO NeICTBOBATH B YPE3BBIYAIHBIX CUTYAIIHSIX.

OK 8 Hcnonp30Bath cpecTBa PU3NUECKON KyJIBTYPHI ISl COXPAHEHHUS M YKPETUICHHUS
37I0pPOBBS B IIpo1iecce Mpo(hecCHOHANBHON AATEILHOCTH U MOICPIKAHUS
HE00X0IMMOT0 YPOBHS (YM3UYECKOH IMOATOTOBICHHOCTH.

OK9 Hcnonb30BaTh MHPOPMAITMOHHBIE TEXHOJIOIMH B MPO(ECCHOHATBHOM
JIeSITEJIbHOCTH.
OK 10 [Tonp3oBaTbest MpodeccuoHaNbHOM JOKYMEHTalMe Ha rocy1apCTBEHHOM U

HHOCTPAHHOM A3BIKC.

OK 11 [TnanupoBaTh NpeANPUHUMATENHCKYIO ACSITENILHOCTh B MPOQECCHOHANTBHON
chepe.




3. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILINHBI

3.1. O0beM y4eOHO TUCHUIIIMHBI U BUIbI Y4e0HOH padoThl

Bua yueOHoii padoThl Oo0bem
4acoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 117

O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78

B TOM YHUCJIE:

JICKIIMH 24

IIPAKTUYECKUE 3aHATUS U CEMUHAPBI o4

CamocTrosiTejibHasi padoTa od0ydalommxcs (Bcero) 39

Hrorosas arrecranus — 2 ceMecTp




3.2 TemaTuyeckuii NJaH u cogaep:kanue yueoHou qnucuuminabl: O1b.06 «Xumusa» no cnennaiabuoctu 21.02.05. 3emeibHO—MMYyIeCTBEHHbIE

OTHOIIECHUS».
HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JeKUMH, IPAKTHYECKHe Makcum Oobs3aTesbHast Camoct
pa3aesioB U TeM padoThI U cAaMOCTOATE/ILHASL padoTa 00yUalOIIUXCS aJbHas ayauTopHasi yueOHast | osiTe/ib

yueOHast HArpy3Ka Hasl
Harpy3k | Jlekuum | Jladopartop | padora
a HbIE H
NMPaKTU4ec
KHe, BKJIL.
CeMHUHAaPBI
1 2 117 24 54 39

BBenenmue. Coodepicanue yuedbHo20 mamepuana: 1 1

Jexkyuu:

Hayunble MeTO 1Bl TO3HAHUS BEMIECTB U XUMUYECKHUX SIBICHU. PoJib 1 1

AKCIIEPUMEHTA U TEOPUH B XUMUU. MoienupoBaHNEe XUMHUECKUX

mpoleccoB. 3HaUeHUE XUMUU MpruocBoeHuu mpodeccuit CI1O

TEXHUYECKOTO PO uIsi mpohecCuoHaTBLHOTO

o0Opa3oBaHusl.
Paznea I.
Oprannyeckasi XumMust
Tema 1. 1. OcHOBHBIE Cooeporcanue yueonozo mamepuana: 9 3 3 3
TIOHSITHSH OPTAHUIECKOH IIpeamer opranmdeckoil xumuu. IIpupojHbBIE, HCKYCCTBEHHBIE U 1 1
XHMHH U TeopHst CUHTETUYECKHE OpraHuyeckue BemecTBa. CpaBHEHHE OPraHUYECKUX
CTPOCHHS OPTAHMHECKMX | o ects ¢ HEOpraHWYeCKUMHU. BaneHTHOCTh. XHUMHUUYECKOe CTPOCHHUE
COCTHHECHHAH. KaK MOPSI/IOK COEUHEHHUSI aTOMOB B MOJIEKYJIbI IO BAJICHTHOCTH.

Teopust cTpoeHuss opraHumyeckux coeauHeHuid A.M. bytneposa. 2 2

OCHOBHBIE TOJOKEHHSI TEOPUH XMMHYECKOro crpoenus. M3omepus u

n3oMepbl. XumMudeckne GopMybl U MOAEIH MOJICKYJ B OpTaHHYECKON




XHUMHHU.

Knaccugukanus oprannveckux BemlecTB. Kiaccudukamms BemiecTB
M0 CTPOCHUIO YIIIEPOJHOTO CKelleTa M HAIWYUIO (DYHKIIMOHATBHBIX
rpymi. I'omonoru u romonorus. Hagana nomenknaryps IUPAC.

Knaccudukanus peaknmii B OpraHM4ecKol XuMHH. Peakuuu
MIPUCOETUHEHMS (ruapupoBaHus, raJIOr€eHUPOBAHMS,
TUAPOTAIOTCHUPOBAHUS,  TUAparauuu). Peakuum  OTHICTUICHHUS
(meruapupoBaHus, JEeruApOraIoreHUPOBAHMS, JeTupaTalun).
Peakuuu 3amenienus. Peakuuu nzomepusanum.

JemoncTpanun. Mogenn MOJIEKYyJl TOMOJIOTOB U HM30MEpPOB
OpraHuYecKkux coenuHeHuil. KauectBeHHOe OOHapyKeHHE YTiepoja,
BOZIOPO/Ia U XJIOpa B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUII.
JladopaTropHble onbIThl. V3roTOBICHIE MOJIEICH MOJIEKYI
OpraHUYECKUX BEUIECTB.

Camocmosamenvras paboma. ynpaxHeHUH 10 TeMe, COCTaBIIEHUE
CTPYKTYPHBIX (JOPMYJI YTIII€BOIOPOIOB.

Tema 1. 2.
YriaeBoaopoasl U UX
NPHUPOIHbIE HCTOYHUKH.

Cooeporcanue yuebnozo mamepuana:

11

AJKaHbl. AJIKaHbI: TOMOJIOTUUECKHUI psAJl, ©30MEPUSI U HOMEHKJIATypa
aJKaHOB. XMMUYECKHE CBOMCTBA aJIkaHOB (MeTaHa, 3TaHA): TOPEHUE,
3aMelIeHNe, pas3lioKeHue, neruapupoBanue. [I[puMeHeHre ankaHoB Ha
OCHOBE CBOWCTB.

AJIKeHbI. OTWUJIEH, €ro TMOoJlyueHue (JeruapUpOBaHHEM dTaHa,
JenoJuMepu3alie noaudTuiaeHa). [ 'oMonorudeckuii psji, n3oMepus,
HOMEHKJIaTypa aJIKEHOB. XHMMHYECKHUE CBOWCTBA ATUJIEHA: TOPEHUE,
KaueCTBEHHBIC peakiuu (obecrBeunBaHNE OPOMHOM BOJBI M PacTBOpa
NepMaHraHata Kaiwus), TuApartanus, nonuMmepuszanus. [IpumeHenue
STUJICHA HAa OCHOBE CBOMCTB.

Jluennbl U kKayuyku. [loHsiTHe 0 AMEHAX Kak yriaeBoAOpOAax C ABYMS
JBOMHBIMU CBS3sIMU. CONpPsKEHHBIE HUEHBl. XUMHUYECKHE CBOMCTBA
Oyraamena-1,3 u wu3ompeHa: oOecCIBEYMBAaHHE OPOMHOW BOIBI U
noJiMMepu3anus B kKaydyyku. HarypajibHblll 1 CUHTETUYECKHE KayUyKHU.
Pe3una.

AnkuHbI. AuetwieH. XUMUYECKUE CBOWCTBA AalleTWIICHA: TOpPEHHE,




oOecrBeunBaHre OPOMHOHN BOJbI, MPUCOSAMHEHUE XJIOPOBOJIOPOJA H
ruapatanus. [lpumenenue — amerusieHa Ha  OCHOBE  CBOMCTB.
Me:xxknaccoBasi U30MEpHUs € aJIKaJIEHAMHU.

Apenbl. benszon. Xumuueckne cBoWcTBa OEH30ja: TOPEHHE, PEAKIIUU
3aMeleHust (raJloreHupoBanue, HUTpoBaHue). [IpuMenenue OeH3oma
Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHHMKHU yrieBoaopoaos. IIpuponHsblil ra3: cocras,
npuMeHeHue B kadectBe ToruBa. Hedrts. CoctaB u mepepaboTka
Hedtu. [leperonka nedru. HedrenpomykTsr.

JemoHcTpanuu. ['opeHne meraHa, 3TujieHa, aneTwieHa. OTHOLIEeHHne
MeTaHa, STWJICHA, alleTUieHa W OeH30Jla K pacTBOpaM IepMaHraHaTa
Kanusi 1 OpoMHoit Bojze. [lonydenue sTuneHa peakuuen qeruaparainuu
JTaHONA, alleTUJIEHa — TUAPOJIM30M KapOuaa kanbuus. Pasnoxenue
KaydyKka IpH HarpeBaHUU, HCIBITAaHHE TPOAYKTOB

pasiokeHuss Ha HemnpenesnbHocTh. Komtekuus oOpasunoB HedpTu U
HedTenponykroB. Komnekius «KameHHBIM yroab M MIpOIyKIHS
KOKCOXMMHYECKOTO MPOU3BOJICTBAY.

IIpakTnyeckne 3aHATHUA: BBIIOJHEHUE YIPAKHEHUNW TI0 TEME,
HallMCaHWE YPAaBHEHUW XHMMHUYECKMX pEaklIMil 10 CBOWCTBaM
YIJIEBOAOPOAOB, Ha3BaHUs YIJIEBOJOPOAOB II0 CHUCTEMAaTUYECKOU
HOMEHKJIATyp€, COCTAaBICHUE CTPYKTYPHBIX

dbopMyI, MOArOTOBKA K KOHTPOJIBbHOM paboTeNe3.

KonTtpoabHnas padoraNe3 1o reme yriieBoJIoOpOsl.

Camocmosmenvras paboma. 3aia4u o TeMaM JEKIUH 3
Tema 1. 3. Cooepicanue yueonozo mamepuana: 10
Kuciopoacoaepxammue =
poAcoaepKall Cnuptsl. [Tonydenue staHona OpoXeHHEM TIIOKO3bl M TUApaTalueit 6
OpraHuvecKue
p sTwiieHa. ['mapokcuiibHas Tpynmna kak (QyHKnuoHanbHas. [loHsATHE O
coeUHEeHHUS.

IIPEJIEIbHBIX OJTHOATOMHBIX CIIUpPTax. XUMHUUYECKUE CBOMCTBA 3TaHOJA!
B3aMMOJICIICTBHE C HAaTpueM, OOpa30BaHME MPOCTBIX M CIOKHBIX
3pHUpOB, OKUCIEHUE B anpieruia. [IpuMeHeHHe STaHONa HAa OCHOBE
CBOMCTB. AJIKOTOJIU3M, €T0 MOCIIEICTBUS U IPETYNIPEKICHUE.

I'muuepuH  Kak  MpPEeACTaBUTENb  MHOIOATOMHBIX  CIIMPTOB.
KayecTBeHHasi peakuys Ha MHOrOATOMHble cOHpThlL. [IpumeHeHue




[JIALIEpUHA.

®enos1. Duznyeckne U XMMHUYECKHE CBoOicTBa (eHona. B3ammuoe
BIMSHAE aTOMOB B MoJIeKyle (eHoda: B3aMMOACUCTBHE C
THJIPOKCUIOM HaTpusl U a30THOHM kuciotoil. [lpumenenue denona Ha
OCHOBE CBOWCTB.

Aabaeruabl. [Tonstue o0 anpaernaax. AnpaeruiHas rpynmna Kak
dynkunonanpHas. DopmManbAeTHa U €ro CBOMCTBA: OKHCICHHE B
COOTBETCTBYIOIYIO KHCJIOTY,BOCCTAHOBJIEHUE B COOTBETCTBYIOIUI
ciupt. [Tomyuenue anpaeruioB OKMCIEHUEMCOOTBETCTBYIOIIUX
cnupToB. [Ipumenenne gpopmanbaeruia Ha OCHOBE €ro CBOMCTB.
KapGonoBbie kmuciaothl. [IoHsTHE 0 KApOOHOBBIX KHCIIOTAX.
KapOoxkcunpHasrpynna kak (QyHKIuoHanbHas. ['oMonoruueckuil psa
IpelelbHbIX OJHOOCHOBHBIXKAapOOHOBBIX KUCIHOT. [lonyuenue
KapOOHOBBIX KUCJIOT OKUCJIEHUEM aJIbJIETH]10B. XUMUYECKHUE CBOICTBA
YKCYCHOM KHCJIOTHI: OOIIIME CBOMCTBA C MUHEPATHHBIMUKHUCIOTAMU U
peakuus stepudukanuu. [IpuMeHeHre yKCyCHON KUCIIOTHI Ha OCHOBE
CBOMCTB. BbIcHIME )KMpPHBIE KUCIOTHl HA IPUMEPE MTaJIbMUTUHOBON U
CTE€apUHOBOM.

Caosxnble 3¢pupbl U xkupbl. [Tlonyyenne cnoxxHbIX 3QUPOB peaxiuen
srepuukanuu. CroxHsle 3QuUpel B NPUPOAE, HX 3HAYCHHE.
[TpuMeHeHHe CIIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kupst  kaxk  crmoxsele  3¢upsl.  Krnaccuduxamus — KHUpOB.
XVWMHUYECKUE CBOMCTBA XKMPOB: THIPOJIU3 U THAPUPOBAHME KUIKUX
*KupoB. [IpuMeHeHune )kMpoB Ha OCHOBE CBOMCTB. MbLa.

YraeBoabl. YTIeBoObl, UX KJIacCU(UKAIUSA: MOHOCAXapH bl (TIIIOK03a,
bpykro3a), nucaxapuibl (caxaposza) W MoJHcaxapuibpl (Kpaxmanl u
[EJUTION03a).

['mroko3a — BemecTBO € IBOMCTBEHHOM (pyHKIMEN — ambAeTUA0CIUPT.
XVMHYECKHE CBOMCTBA TIIIOKO3bI: OKUCIEHHUE B TIIIOKOHOBYIO KUCIIOTY,
BOCCTaHOBJIEHHE B COpOUT, cnupTroBoe Opoxenue. Ilpumenenue
[JIFOKO3bI HA OCHOBE CBOMCTB.

3HayeHue yIriieBOAOB B dKHUBOU MPUPOJIE U KU3HU YesnoBeka. [lonstue o
peakuusax  INOJUMKOHAEHCAMM W TUApPOJAM3a Ha  IIpUMEpe
B3aMMOIIPEBPAIICHUI: TJII0K03a [ ][] mogmcaxapu/.




JemoncTrpanuu. Oxucinenue crnupra B anbaerua. KaudecTBeHHbIE
peaKkIMKU Ha MHOTOaTOMHbIE CIMPTHI. PacTBOpUMOCTh (peHosIa B BOJE
npu OOBIYHOW Temmeparype M MpH HarpeBaHuu. KauecTBeHHBIE
peakuuu Ha QeHos. Peakuus cepeOpsHOro 3epkaja anbJIeruiioB U
[II0K03b1. OKUCIIEHUE AbJETUAOB U TIIOKO3bI B KHCIIOTY C IMOMOIIBIO
ruapokcuga Meau  (II). KauecTtBeHHass peaknuss Ha Kpaxmal.
Koumnexnust a¢pupHbIX Mace.

JlaGopaTtopHble onbIThl. PacTBOpeHue TiMIEpUHA B BOJE H
B3aumoyeiicteue ¢ ruapokcuaom wmeau (I1). CoiictBa ykcycHOI
KHUCJIOTBI, OOLIMEe €O  CBOMCTBAMHM  MMHEPAJIbHBIX  KUCIOT.
Jloka3zarenbCcTBO HEMPEEeNBbHOTO XapaKTepa KUAKOTO JKHUPA.
B3aumoneiictBue IIOKO3bI M caxaposbl ¢ ruapokcugoM menu (ID).
KadecTBeHHast peakiysi Ha Kpaxmall.

IIpakTHyeckue 3aHATHA: BBITIOJIHEHHUE YIIPaKHEHUH 110 TEME,
HaIlICaHUEYPAaBHEHUH XUMUYECKUX peakuuit o
CBOWCTBaM KHCIOPOJCOAEPIKALINX COeAMHEHUH, 3aM10THEHNE TaOIMIL,
BBITNIOJTHEHHE JJa0OPATOPHBIX OMBITOB, TOATOTOBKAK IMPAKTHUECKON
pabote Ne3

Camocmosmenvras paboma. 3a7a4ul 0 TeMaM JIEKITHI 4
Tema 1. 4. Cooepiwcanue yuebnozo mamepuana: 12
A3sor sKaIm
JoTcolepraliue Amunbl. Ilondarue o006 amuHax. AnudaTHyeckue aMuHBL, UX 8
OopraHuyeckue

KIaccupUKalMsg ¥ HOMEHKIaTypa. AHWIMH, KaKk OpraHHYecKoe
coeIMHEeHM.

A ocHoBanue. [lomyueHwe aHmnMHA W3 HHUTpoOeH3oma. [IpumeHeHue

IHonumepsl.

AQHUJIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJIOTHI. AMUHOKHUCIIOTBI KaK am(poTepHbBIC
TUQYHKIMOHANbHbIE  OPraHWYEeCKHE  COEAMHEHHs. XUMHYECKHe
CBOMCTBAa aMMHOKHCIIOT: B3aUMOJIEUCTBHE CO IIETOYAMH, KUCIOTAMU U
Ipyr ¢ ApyroM (peakuus nHojauKoHaeHcauuu). [lentungHas cBs3bp H
noymnentuasl. llpuMeHeHne aMHMHOKMCIOT Ha OCHOBE CBOMCTB.
beakn. IlepBuuHas, BTOpHYHAs, TPETUYHAS CTPYKTYPHI OEJIKOB.
XUMHYECKUECBOWCTBA OENKOB: TOpEHHUE, JeHaTypalus, TUAPOIIN3,
BeTHble  peakiuu.buonornyeckue GyHKINU OEIKOB.

IMoumepsl. benku u nonucaxapusl Kak OUOMOIUMEPBI.




IInactmaccel. IlosydeHue nonumepoB peakUued MOJUMEpU3alMU U
NOJIMKOHACHCAUU.  TepMOIIaCTUUHbIE U TEPMOpPEAKTHUBHBIC
IJIACTMACCHI. [IpencraBurenu I1acTMace. Bonokna, ux
knaccudukanus. Ilomydenne BOJOKOH. OTAeNbHBIE MPEICTABUTENN
XUMHUYECKUX BOJIOKOH.

JemoHcTpanuu. B3anMozeiicTBue aMMHMaka M aHWUJIMHA C COJISTHOU
Kucnotoi. Peaknus anunmHa ¢ OpomMHOW BOJOW. Jloka3aTenbcTBO
HaMU4uusl (YHKIHOHANBHBIX TPYHI B pacTBOpax aMHUHOKHCIIOT.
PactBopenne u ocaxaeHue OenkoB. LlBeTHbIe peakuuu OEITKOB.
['openue nTuubero nepa u MepcTsIHOW HUTH.

PactBopenue GenkoB B Bome. OOHapykeHHE OEIKOB B MOJIOKE U B
MsicHoM OynboHe. JleHaTypaiuus pacTBopa Oenka KypUHOTO siflia
CIUPTOM, PaCTBOPAMH COJIEH TSYKEJBIX METAJNIOB U IIPH HarPEBAHUU

IpakTnyeckass  padora NeS. «PemeHue 3Kcre puMEHTaIbHBIX

Camocmosmenvras paboma. 3aga4ul o TeMaM JIEKITHI

Pasgen 2.
O0masgs u
HEOpraHu4ecKasi XuMusl.

Tema 2. 1. OcHOBHBIE
MOHATHA U 3AKOHBI
XUMHH.

Cooepotcanue yueonozo mamepuana:

10

OcHoBHbIE NOHATHA XMMUH. BemectBo. Atom. Mortekyia.
Xumuueckui 35eMenT. Asorponus. IIpocTeie U ciioXHbIE BELLIECTBA.
KadecTBeHHBIN N KOTWYECTBEHHBIM COCTAB BEIIECTB. X UMHUUECKHE
3HaKu ¥ popmynbl. OTHOCUTENBHBIE ATOMHASI M MOJIEKYJISIpHAs. MacCHhI.
KonnuecTBO BemecTna.

OcHoBHbIE 3aKOHBI XUMHH. CTEXMOMETpHUS. 3aKOH COXPAaHEHUS
MacChl BEMIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHOM
CTPYKTYpBbI. 3aKOH ABOrajipo u
CIIEACTBHS UX HETO.

IIpakTuyeckoe 3ansATHE. PacueTHbIE 3a/1a4u HA HAXOXKIECHUE
OTHOCHUTEIILHOU MOJIEKYJISIPHOM MaccChl, ONPEIeTICHUE MaCCOBOM JOJIU
XUMHUYECKHUX 3JIEMEHTOB BCJIOXKHOM BEIIECTBE.

Camocmosmenvras paboma. 3a1a4u o TeMaM JICKITHI




Tema 2.2.
Ilepuoauyeckuii 3aKoH
u [lepunoauyeckas
cHCTEeMa XUMHYECKHX
yemenToB /1. U.
MenaeneeBa U CTpOeHHe
aToMa.

Cooepotcanue yueonozo mamepuana:

14

Hepuonuveckuii 3axon .M. MenaeneeBa. Otkpbitue J[.U.
Menneneesbim Ilepuonnueckoro 3akona. Ilepuoguueckuili 3akoH B
dopmymupoBke .M. MenneneeBa. Ilepmomnueckas  Tabnuia
XUMUYECKHUX 3JIEMEHTOB — rpadudeckoe 0TOOpaXxeHHue
nepuoAndeckoro 3akoHa. CTpyKTypa NEpHOAMYECKON TaOIUIbL:
nepuonel (Masnble u Oonpiime), rpynnsl (TIaBHAasgE U 1MOOOYHAs).
Crtpoenue atoma u mnepuoanyeckmii 3axkon .M. MenneneeBa.
ATtoM — crnoxHas u4actuua. SAapo (OIpOTOHBI U HEUTPOHBI) H
aekTpoHHas obosouka. M3oronsl. CTpoeHHE 3IEKTPOHHBIX 000JI0UYEK
aTOMOB JJIEMEHTOB MajblX MepuosoB. OCOOEHHOCTH CTPOEHHUS
9JIEKTPOHHBIX OOOJIOYEK AaTOMOB 3JEMEHTOB OOJBIINX MEPHOJOB
(mepexonnbix sneMeHTOB). [lomarue 00 opOurtansx. S-, p- u
d-opOurany.

DNEeKTPOHHbIE KOHPUTypalIui aTOMOB XUMHUYECKUX 3JIEMEHTOB.
CoBpemeHHassGOpMyIUPOBKA MEPUOAMUECKOTO 3aKOHA. 3HAUYCHUE
NEPUOANYECKOr0 3aKOHA U MEPUOJIUYECKON CUCTEMBl XUMUYECKUX
anemenToB J[I.M. Menneneesa s pa3BuTus

HayK{ U TOHUMaHUsl XUMUYECKON KapTHHBI MUpAa.

IIpakTuyeckue 3aHATHS: BHIMOJTHEHUE YIPAXXHEHUN 11O
COCTaBJICHUIO CXEMCTPOCHUS IJIEMEHTOB, JIEKTPOHHBIX (hopmy,
paboTa ¢ MepuoIUYECKON CHUCTEMON XUMUYECKUX JIEMEHTOB:
XapaKTepUCTHKA DJIEMEHTA.

Camocmosimenvnas pa60ma. 33,[[3.‘-11/1 110 TeMaM JEKIUH

Tema 2. 3. Crpoenue
BelecTBa.

Cooepicanue yueonozo mamepuana:

11

HNonnas xumuyeckas c¢Bsi3b. KaTHOHBI, X 00pa3oBaHuE U3 aTOMOB B
pe3ynbpTaTe TMpoIlecca OKHUCICHHS. AHHMOHBI, WX O00pa3oBaHUE W3
aTOMOB B pe3yJibTaTe MIpoliecca BoccTaHOBIEeHUS. MloHHas CBsA3b, Kak
CBSI3b MEXKIY KaTHOHAMU M aHMOHAMH 3a CYET JJIEKTPOCTATHYECKOTO
nputsokeHus. Kimaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsja,
HaJIUYHIO THAPATHON 000J109KH. MIOHHBIE KPHUCTAUIMUECKUE PEIIETKH.
CBoiicTBa BEIIECTB C HOHHBIM THIIOM KPUCTAJUTMYECKOW PEIIeTKU.
KoBanenTHasi xumuyeckasi CBsi3b. MexaHusm  oOpa3oBaHus

11




KOBAJCHTHOH  CBsi3u  (OOMEHHBIH W JIOHOPHO-AKIICITOPHBIN).
DIIEKTPOOTPULIATENLHOCTh. KOBaJIeHTHBIE MOJSIpHAsT W HENOJspHas
cBsA3u. KpaTHOCTb KOBaJ€HTHOM CBsA3U. MOJEKYJISpHbIE U aTOMHBIE
KpUcTaJuInueckue pemerku. CBoicTBa BEIIECTB C MOJIEKYJISIPHBIMH U
ATOMHBIMHM KPUCTAJUIMYECKUMHU pelieTkamu. MeTaljindecKas CBf3b.
Meramnueckass KpuUCTaUIMUecKass pelieTka W MeTajulndecKas
XAMHYECKast CBsI3b. PU3MYECKUE CBOMCTBA METAIOB. ArperarHbie
COCTOSIHMSI BelleCTB W BOJAOPOAHAsl CBAA3b. [Bepioe, KUIAKOE U
razoo0pasHoe coctosHus BemiecTB. [lepexon BemiecTBa W3 OJHOTO
arperaTHOro CcocrosiHus B Jpyroe. Bonmoponnas cBs3b. YucTble
BellecTrBa M cMecH. [loHstue o cmecu BeniecTB. ['OMOreHHblE U
rereporeHHsie cmecu. CoctaB cMeceil: 00beMHass U MaccoBasi JI0JIU
KOMIIOHEHTOB CMECH, MaccoBas J0Ja mnpumeceid. JlucmepcHble
cucrembl. [lonstue o aucnepcHoii cucteme. [lucmepchas ¢aza u
TUCTIEpCUOHHAs  cpeaa. Kimaccudukarust  JUCIEPCHBIX — CHCTEM.
[ToHsiTHE O KOJITIOUIHBIX CUCTEMAX.

JdemoncTpauuu. Moenps KpHCTAUIMYECKONM PEIIETKH XJOpHIA
HaTpus. OOpa3ibl MUHEPAJIOB ¢ HIOHHOW KPUCTAJUIMUECKON pPEIIeTKOM:
KaJIbLIUTA, ranuta. MoAenu KpHUCTAIMYECKUX PELIETOK «CyXOro
apaa» (Wam wona), anmasza, rpadura (wnm  kBapua). OOpasisl
Pa3IMYHBIX JUCHEPCHBIX CHUCTEM: OMYJBbCUH, CYCIIEH3HUH, a’dpo30Ieil,
renieit u 3onei. Koarynsauus. Cunepesuc. Opdext Tunnans.
JlaGopaTopuble onbIThl. [IpuroroBieHue cycneHsuu KapOoHaTa
Kampiuss B Boje. IlosydeHune SMylbCcHH MOTOPHOTO — Macia.
O3HaKOMJIEHHE CO CBOWCTBAMHU JUCIEPCHBIX CHCTEM.

IIpakTHyeckue 3aHATHS: BBIIOJHEHUE YIPAXKHEHUH 110

TeMe, pabora CTIEPHOINIECKON
CHCTEMOM, BBINOJIHEHHE JT1a00PaTOPHBIX OIBITOB, MOJTOTOBKA K
KOHTPOJIbHOM paboTe.

Kontpoabsnas pa6ora Nel. nmo temaM «OCHOBHbBIE TOHATUS U
3aKOHBl XHWMHH,

Ilepnonnueckuii 3axkoH u Ilepuonmueckas cucreMa
XUMHYECKHUX

Camocmosmenvras paboma. 3aa4u o TeMaM JEKIUN




12

Tema 2. 4. Boaa.
PacTBoOpbI.
DJIeKTPOJUTHYECKASA
AMCCOIHAIIHUS.

Bona. PacrBopnl. PacrBopenme. Boxa kak  pacTBOpHUTEIb.
PactBopumocTs BELIECTB. Hacpiiennsie, HEHACBILICHHBIE,
MIEPECHIILEHHBIE PACTBOPBI. 3aBHCUMOCTb PAaCTBOPUMOCTH TIa30B,
XKHUJIKOCTEW W TBEPIBIX BEIECTB OT Pa3IMYHbIX (hakTopoB. MaccoBas
J10JIs1 pACTBOPEHHOTO BEIIECTBA.

DJIEKTPOJIMTHYECKAs AUCCOLHALMSA. ONEKTPOIUTHI u
HEAJIEKTPOJUTHI. DJEKTPOJUTUYECKAs Jucconuanus. MexaHu3Mbl
AJIEKTPOJINTUYECKON JIUCCOLMALIMM JJIi BEIIECTB C Pa3IMYHBIMU
TUTIAMH XUMUYECKON CBA3U. I'uppatupoBaHHbIe u
HEeTruJIpaTUpOBaHHbIE HOHBI. Crenenn AIIEKTPOJIMTUYECKON
muccouuanuu. CunbHble ©W  crnabble  37eKTpoiauThl. OCHOBHBIE
MOJIO)KEHUSI TEOPUU DJIEKTPOIUTUYECKON aucconuanuu. Kucnortsl,
OCHOBAHUS U COJIA KaK AJIEKTPOJIUTHI.

JemoncTpanuu. PactBopuMocTs BemiecTB B Boje. CoOupaHue razos
METOJIOM BBITECHEHMS BOJbI. PacTBOpeHHE B BOJE CEpHOM KUCIOTHI U
coimeir ammoHusa. OOpasupl KpucTaUtoruapaToB. M3roroBinenue
TUIICOBOM  MOBsA3KU. lMcnbplTaHMe pacTBOPOB — JJIEKTPOIMTOB U
HERJIEKTPOJIUTOB Ha MPEIMET IUCCOLMALUU. 3aBUCUMOCTb CTEIECHU
AIIEKTPOJINTUYECKOW  JUCCOLUMAIMU  YKCYCHOM  KHCIOTBI  OT
pa3baBneHus  pacTBopa. JIBW)KEHME  OKpalleHHBIX HOHOB B
ANEKTPUUECKOM 1oJie. [ [puroToBieHne )eCcTKOl BOJbI U YCTPAHEHUE €€
xecTKocTH. MonuTsl. OOpa3ubl MHUHEPaIbHBIX BOJ PA3IUYHOTO
Ha3HAYEeHMS].

IIpakTHyeckue 3aHATHSA:  HAMCaHUE YPAaBHEHUI
JIEKTPOJIUTUYECKON AUCCOLMALIMY KUCIIOT, OCHOBAHMM, COJIEH.

IIpakTuyeckas padoraNe2 «lIpurorosnenue pacTBOpPOB 3aJaHHON
KOHIIEHTPALIUN

Camocmosmenvras paboma. 3a1a4u O TeMaM JIEKITHI

Tema 2.5.

Cooepotcanue yueonozo mamepuana:

10




Kanaccupuxanus
HEOPraHu4ecKux
COeIMHEHUH U UX
CBOMCTBA.

Kuciaorst u ux cBoiictBa. Kuciorel Kak 3JIEKTPOIUTHI, HX
KJaccuuKkanusi 1Mo pazIudyHbIM TMPU3HAKaM. XHMHYECKHE CBONCTBA
KHUCJIOT B CBETE TEOPHUU ICKTPOIUTUUECKOU JUCCOITHAIHH.
OcobeHHocTH B3aUMOJICUCTBUA

KOHILICHTPUPOBAaHHOW CEpHOM M a30THOM KHUCIOT C METaJUIaMH.
OCHOBHBIE CTIOCOOBI MOTYYEHUS KHCIIOTHI.

OcHoBaHuss u uX cBoWicTtBa. OCHOBaHUSI KaK OJJIEKTPOJUTHI, HX
KJaccuuKkanus 1Mo pas3audHbIM IMpU3HAKaM. XHMHYECKHE CBONCTBA
OCHOBAaHMH B CBET€ TEOPUU DIECKTPOJUTHUUYECKON JTHUCCOLIMALMH.
Paznoxxenne HepacTBOPUMBIX B BOJie OCHOBaHUM. OCHOBHBIC CITIOCOOBI
MOJTYYECHUSI OCHOBAHU.

Comn m unx cBoiictBa. Conu kak snekrponutbl. Conu cpegHue,
KHUCJIbIE U OCHOBHBbIE. XMMHUUYECKU CBOICTBa COJIEW B CBETE TEOPUU
ANeKTponuTUYecko aucconnanuu. CrocoObl TMOTYYEHHS COJei.
I'mpponus comnent.

Oxcuapl U ux cpoiictBa. ConeoOpa3ymomiye U HecoaeoOpas3yrolme
okcubl. OCHOBHBIC, aM()OTEPHBIE U KHUCIOTHBIE OKCHIBI. 3aBUCUMOCTh
XapakTepa OKCHJIa OT CTETICHH OKUCIIEHUSI 00pa3yoIIero ero Merasuia.
XUMHUYECKUE CBOWCTBA OKCUIOB. [lomydyeHune okcruioB.
JleMoHcTpanuu. B3aumoneicTBue a30THOM M KOHLEHTPUPOBAHHOU
cepHOll kucnor ¢ Meramnamu. [openwe docopa U pacTBOpeHHE
MpoJyKTa TopeHus B Boje. [lomyueHue u cBoicTBa amdoTepHOTO
ruapokcuaa. HeoOpatumelii ruaponus kapouaa kanbius. OOpaTuMsIii
TUJIPOJIN3 COJIEN Pa3IMYHOTO THIIA.

JlaboparopHble ONBITHI. HcnbiTanue  pacTtBopoB KHCIIOT
AHINKATOPAMH. BzanmMmopeiicTBiie  METAJNIOB € KHUCIOTaMH.
BzaumogeilicTBue KHUCIOT C OKCHJIAMHM MeTajjoB. B3aumojeiicTBue
KHCJIOT C OCHOBaHMAMHU. B3anMOJEHCTBHE KHCIOT C COJISMH.
HcnblTanue pacTBOpOB MLIENOYEH HMHAMKATOpaMu. Bi3ammonenictBue
niesoyet ¢ consMu.  PasnokeHue HEepacTBOPUMBIX OCHOBAaHHUM.
BzaumoneiicrBue

colell ¢ MetauiamMu. B3aumoneicTBue coled ApYr C  JIPYTOM.
['uaposns cosiel pa3anyHoro THIIA.

IlpakTHyeckne 3aHATHA: HANNMCAHUE YPAaBHEHUM XUMHUYECKHUX




TeMe, 1a0OPATOPHBIX OIBITOB.

Camocmosmenvras paboma. 3a1a4u 110 TeMaM JISKITUI

Tema 2. 6. XumMuuecKkue
peaxkuum.

Cooepotcanue yueonozo mamepuana:

Knaccupukanusas xumuyeckux peakumil. Peakuum coennHeHus,
pasiiokeHus, 3amMelieHusi, oOmeHa. Karamutuueckue peakuuu.
OOpatumMble U HeoOpaTuMble peaklMU. ['OMOreHHble U reTeporeHHbIe
peakuuu. JK30TepPMUUECKHUE U IHAOTEPMUUYECKUE peakUMU. TerioBoit
3¢ ¢dexT XuMUYecKuX peakiuid. TepMoxuMuyeckre ypaBHEHHUS.
OKuCINTEJBbHO-BOCCTAHOBHUTEIbHBIE peakunu. CTeneHpb
okucieHnsa. OKUCIUTENbN BOCCTaHOBIIEHUE. BoccTtaHoBUTEND U
OKucieHre. MeTos 3JeKTpOHHOro OajiaHca /ISl COCTaBICHMUS
YPaBHEHUI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuuii. CKopocTh
XHMUYECKHX peakuui. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKLIAM.
3aBUCHMOCTb CKOPOCTH XMMHYECKHX PEAaKIMHA OT pa3InyHbIX
(bakTOpoB: MPUPOJBIPEArUPYIOLIUX BEIIECTB, MX KOHIIEHTPALUH,
TEMIIEPATYPBHI, IOBEPXHOCTU COTPUKOCHOBEHNUS U HCIIOIb30BaHU
KaTaJIu3aTOpOB.

OOpaTuMocTh XMMHYecKHX peakuuil. OOpatumble U HeoOpaTUMBbIE
peakunu. XuMHUYECKOE paBHOBECUE U CITIOCOOBI €r0 CMEIEHUS.
JlabopaTopHbie ombITbl. Peakius 3aMelieHHs MEOU JKEIe30M B
pacTBOpe MeJIHOro Kymnopoca. Peakumu, unymnme ¢ oOpa3oBaHUEM
ocaJka, raza WIM BOJbl. 3aBUCUMOCTb CKOpPOCTH B3aMMOJEHUCTBUSA
COJITHOM KHCIOTBI C METaJylaMM OT MX MPHUPOABI. 3aBHUCHUMOCTb
CKOPOCTH B3aUMOJICUCTBUS ILIMHKAa C COJIIHOM KHCJIOTOM OT €€
KOHIEHTPAllMU. 3aBUCHUMOCTb CKOPOCTH B3aUMOJEHCTBUS OKCHJIA
meau(ll) ¢ cepHoitl KUCIOTON OT TeMIEepaTyphl.

IIpakTHyeckue 3aHATHSA: BBIIOJHEHUE YIPAXHEHUNW IO TEME,
pewienne 3anad, Hanucanue OBP, BeimonHeHue 1a60paTopHbIX
OIIBITOB.

Camocmosmenvras paboma. 3a1adu o TeMaM JEKIUH

Tema 2. 7. MeTaiael "

Cooepicanue yueonozo mamepuana:

10




HeMeETaJUIbI.

Mertamnbl. OcoOEHHOCTH CTPOEHHS aTOMOB M KPUCTAJLJIOB.
@dusnueckue cBoiictBa MeramioB. Kiaccudukanus MeTamioB 1o
pa3iMyYHbIM  [pU3HaKaM. XHMMHYECKHE  CBOMCTBAa  METAJIJIOB.
DJIEKTPOXUMHUYECKUN PAJl HANPSKEHUM MeETauioB. MeTramnoTepmus.
OO6ume crnocoObl moiydeHus: MeTayuioB. [loHATHE O MeETayuTyprHH.
[Tupomeramnyprusi, TUAPOMETAUIYPrUsl M SJIEKTPOMETAIUTYpIHsl.
CrnnaBbl YEPHBIE U LIBETHBIE.

Hemertasbl. Oco6eHHOCTH CTpoeHuUs: aToMoB. Hemertansl — npocteie
BEIECTBA. 3aBUCUMOCTb CBOMCTB TaJlOTEHOB OT HUX IOJOXEHUS B
[Tepuonuueckoit cucreme. OKHCIUTEIbHBIE M BOCCTAHOBHUTEIbHBIE
CBOICTBa HEMETAVIOB B 3aBUCUMOCTU OT HUX IIOJIOKEHUS B POy
3JIEKTPOOTPHULIATEIBHOCTH.

JAemoncTpanuu. Koutekuus metaiuioB. B3anmoaencrsue MeTamioB ¢
HeMeTalylaMM (Kese3a, LMHKAa M allOMUHHUS C Cepoll, aJloOMHHMS C
MOJIOM, CYpbMBI C XJIOPOM, TOpeHue xkene3a B xJope). ['openue
MeTtaioB.  AmomuHorepmus. Komneknus HemeramnoB. ['opeHue
HeMeTauioB (cepbl, ¢docdopa, yrisi). BeiTecHeHHe MeHee aKTHBHBIX
raJIOTeHOB U3 PacTBOPOB UX coJiel O0jiee aKTUBHBIMH raJOreHaMH.
Mogenb NpOMBIIUIEHHON YCTaHOBKH Ul IPOU3BOJICTBA CEPHOMI
KHUCIOThI. Mogenbrneun JUISE 00KHUTra N3BECTHSKA.
IIpakTHyeckne 3aHATHA: METAUIbl U HEMETAJUIbl, UX CTPOCHHE U
XUMUYECKHE CBOMCTBA, HANMCAHUE YPABHEHUN XMMHYECKUX PEaKIM,
XapaKTepU3yIOIlue X CBOMCTBA, MOJATOTOBKA K MPAaKTUYECKON paboTe
Ne2, xonTposibHOI paboTe No2.

IIpakTnyeckas padoraNe3 «Penienre 3KCrepuMeEHTaIbHbBIX

KontpoabHast  paGora Ne2 1o Temam KiaccupUKaIUSL
HEOPraHMYECKUX COECAMHEHUN, XUMUYECKUE
peaKuy, METAJUIbI U HEMETAJLIBI.

Camocmosmenvras paboma. 3a7a4u Mo TeMaM JISKITHI

Bcero:

117

24

54

39




4 . YCJOBUSA PEAJIM3ALUU ITPOT'PAMMBI JUCHUITJIMHBI

4.1. TpeGoBaHusi K MUHUMAJIBHOMY MaTepPHAJIbLHO-TEXHUYECKOMY 00ecnedyeHuIo
Peanu3zamusi mporpamMMmbl  JUCIHUIUIMHBI  COOTBETCTBYeT TpeboBanuto @OI'OC mo
crienranbHOoCcTH 21.02.05. 3eMenbHO-UMYIIIECTBEHHBIE OTHOLIICHUS.

O6opynoBanue yaeOHOro KabUHeTa!

— TI0CaJI0YHBIC MECTa JUIsl 25 CTYIEHTOB,

— paboyee MeCTO Iperno/iaBaTelis,

— HaTypaJbHbIE OOBEKTHI (KOJUICKLIUHN),

— XMMHUYECKHE PEAKTUBBI U MaTepUAJIbI,

— XUMHYECKas JabopaTopHas MOCy/ia, armnaparsl 1 Ipruoopsl,

— MOJEJIN: ApOCTEPKHEBBIE, KPUCTAIUIMYECKUE PELIETKH,

— y4eOHble MocoOusl HA MEeYaTHOW OCHOBE, Pa3HOOOpA3HbIN NUJAKTUYECKHI MaTepHal,
Texauueckue cpencTpa 00yueHuUs:

— KOMITBIOTEP C JIMIIEH3UOHHBIM MPOrPAMMHBIM 00ECTICUCHHEM.

4.2. MudopmanuonHoe odecreyenne o0ydeHus.
OcCHOBHBIE HCTOYHUKH:

1. Tabpuenst O.C. Xumms 10 xmacc. bBa3oBblii  ypoBeHBb:  y4eOHHK  JUISt
o0mieo0pazoBarenbHbIX yupexaenuii — M.: [Ipoda, 2017, 191c.

2. Ta6puensn, O.C. Xwumus 11 xmacc. bBa3oBelii  ypoBeHb: y4eOHHMK  JUIst
o0mreo0pazoBarenbHbIX Yupexaenuii — M.: [Ipoda, 2017, 218 c.

3.  Ta6puensu O. C., OcrpoymoB M. I'. Xumus mias mnpodeccuil U CHENHATLHOCTENR
TEXHUUYECKOTo Mpoduiisi: yueOHUK ISl CTYACHTOB YUYPEXKACHUN cpeaHero mpodecCHOHaIbHOrO
obpa3zoBanus. — M., 2015.

4.  Epoxun FO.M. Xumus: yaeOHUK TSl CPEIHUX MPOPECCHOHATBHBIX YUPSIKIACHHIA. M. :
«Axamemusy, 2017, 384c.

5. IerkoB JI.A. Opranuueckas Xumus: ydeOuuk mist ydammxcs 10-11 kin. — M.
Bnanoc, 2015, -280c.

JlonoTHUTeIbHbIE HCTOYHUKH

1. Tabpuensn O.C. Opranuueckas XUMHUsl B TecTax, 3ajadyax, ynpaxkHeHusx. 10 kiacc:
VYue6.mocobue ans obmeodpazoBat. Yupexxaenuil/ O.C. IN'aGpuensn, W.I. Octpoymos, E.E.
OctpoymoBa. — M.:JIpoda, 2015. -400c.

2.  Tabpuensn O.C., OOmas xuMusi B TecTax, 3ajayax, ynpaxHeHusx. 11 kmacc: Yued.
nocobue mnsa oOmeobpaszosar. yupexnaenuit / O.C. Tlabpuensn, W.I'. Octpoymon, A.T.
Beenenckas. — M.: [Ipoda, 2015. -304c.

3.  Taopuensa O.C. Xumus i mperogaBareliss (Meroamdeckoe mocodue) M.: Jlpoda,
2018,-208c.

4.  Epoxun 0. M., KosameBa UN. b. Xumus mna mpodeccuit u crnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO — HAy4YHOro Hpoduiiel: y4eOHMK Ui CTYJIEHTOB yUpPEXJICHHM
cpennero npodeccruoHaabsHOro 0dpazoanus. — M., 2015.

HNHuTepHeT-pecypcsl
1. «OrtkpbITass XUMHD» [DnexTpoHHbIN pecypcl; PEXKUM J10CTyIIa:
www.college.ru/chemistry/.
2.  «Xumusn» [DIEKTPOHHBIA pecypc]|; pekuM AocTyma: WWW.Uic.samara.ru/~chemistry.



http://www.college.ru/chemistry/
http://www.uic.samara.ru/~chemistry

Noakown

3. Tazera «Xumus» u3narensckoro qoma «llepBoe ceHTAOps» [ DIeKTpOHHEBIN pecypc];
pexuM pocryna: http://him.1september.ru ceprepa N1 «IlepBoe ceHTIAOps».

4, «XuMHuYecKas CTpaHHYKa» [DJIEKTPOHHBIM pecypc|; pPeXKUM gocTyra: WWW-
windows-1251.edu.yar.ru/russian/cources/chem/.

4.3. MaTepuaJbl H pecypchbl 1Jisi 00ecriedeHnsi 1 OPraHu3aluu JHCTAHIIMOHHOTO
00y4eHus1:
[Tnardopma moodle (caiit ['BITOY PA «AmpIreiickoro rneaaroruueckoro KoyiemKa
uM. X.AHJIpyXaeBa)
[Tnarpopma ZOOM (opranuzanus ayauo U BHICOKOH(EPEHITUH)
Meccenmkxep WhatsApp, Viber
DJIEKTpOHHAS IM0YTa
Nudoypok — obpazoBarenbubiid moprtan (https://infourok.ru/site/upload)
Enunsiii ypok P® — obpaszoBatensubiii mopran (https://xn--dlabkefgip0a2f.xn--plai/)
Sl-xnmacc obpaszoBarenbHbiii moptan (https://www.yaklass.ru/)



http://him.1september.ru/
https://единыйурок.рф/
https://www.yaklass.ru/

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUA JUCHUIIJIMHBI

KoHTpoJib ¥ o1leHKa pe3ylibTaToB OCBOCHUS

yLIC6HOI‘/'I JUCHUIITIMHBI OCYHIECTBIACTCA

MpernoaaBaTesieM B IPOIECCe MPOBEICHUS MTPAKTUICCKIX 3aHITHH U JTa00paTOPHBIX padoT,
TECTUPOBAHUS, KOHTPOJIbHBIX PadOT, a TAKXKe BBHIITOJIHEHUS CTYI€HTaMH UHIUBUYaTbHBIX

3a/laHui, MPOEKTOB, T HEPSHIIMPOBAHHOTO 3a4eTa.

Pe3ysnbrarsl 00yuyeHusi (OCBOCHHbIE YMEHHS,
YCBOCHHbIC 3HAHUA)

@®opMbl U MeTOAbI KOHTPOJS M OLEHKH
pe3yJabTaToOB 00y4eHHsI

YMeThb:

Ha3vléamp:  WU3YUCHHBIE  BEIECTBA IO
MEXIyHapOAHONH HOMEHKIIAType

CamocrosaTenbHass paboTa, XUMHUYECKUH
JTUKTaHT, HaIKMCaHue ypaBHEHUS
XUMHYECKUX peaKLHid,
nuddepeHIMpPOBaHHBIN 3a4eT.

ompaxycamb: XUMUYCCKUC TIPOLUECCCHI C
IOMOIIBIO ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI.[HfI;

CamocrosiTenbHbIe, TPAaKTUUECKHE,
J1abopaTOpHBIE, KOHTPOJIbHBIC PA0OTHL /3.

onpedenamp:  BAICHTHOCTb W  CTEIEHb
OKHCJICHUS XUMHUYECKHMX JJIEMEHTOB, THI
XUMUYECKON CBSA3M B COCAMHCHUAX, 3apsl
MOHA, XapakTep cpeasl B BOJIHBIX PacTBOPAX
HEOPraHUYECKUX COCIMHECHUM, OKUCIUTENb U
BOCCTAaHOBUTEIb, MPUHAIJIEHKHOCTh' BEILECTB

XUMHAYECKUH JIMKTaHT, XUMHUYECKUN
AKCIIEPUMEHT, HAlIMCAHUE YPaBHEHUM
XUMHUYECKUX PEaKIUi, 1/3.

Ppa3IMYHBIM KJIaccaM OPraHUYECKUX
COE€IUHEHUN

xapakmepuzoeamu: SJIEMEHTEI MaJIbIX CamocTrosrenbHas pabora,
MEepUOJIOB o ux MOJIOKEHUIO B BBIIIOJIHEHHE YIPa)KHEHHH,

nepuoanyeckoir cucreme JI.M.MeHnneneeBa;
o0IIMe XUMHYECKHE CBOMCTBA METAJIOB,

HEMCTAJJIOB, OCHOBHBIX KJIaCCOB

HCOPTraHNYCCKUX nu
OpraHu4€CKUux COCI[HHGHI/Iﬁ; CTPOCHUC n
XUMHUYCCKUC CBOMCTBa HU3YUCHHBIX

OPraHNYeCKUX COCTMHEHUHN

3aroJIHeHue TaOJHnIL, 11/3

-00BACHAMb: 3aBUCUMOCTb CBOMCTB BEIECTB
OT HX CcOCTaBa M CTPOEHHUS; NTPUPOLY
XUMUYECKOH CBS3W (MOHHOM, KOBAJICHTHOM,
METaJUTMYECKOM),  3aBUCUMOCTh  CKOpPOCTH
XHUMHYECKOU peakuuu u MOJIOKEHUS
XMMHYECKOTO PABHOBECHUS OT Pa3IMYHBIX
¢dakTopoB

Pemienne  3amauy,  camMOCTOSTENbHBIE,
KOHTPOJIbHBIE pa0OTHI, /3

8bINOJIHAMb XUMUYUECKUIL IKcnepumernm 110
pacrio3HaBaHUIO BayKHEHIITHX HCOPTaHNYCCKUX
1 OpraHNn4YCCKUX BCIICCTB,

JlaGopaTopHubie u MPaKTUYECKUE
paboThl, XUMUYECKUHN IKCTIEPUMEHT

-npoeooums CaMOCTOSATENbHBIH TTOHCK
XUMHAYECKOH MH(OPMAIMK C HCITIOIb30BaHHEM
Pa3IUNYIHBIX HCTOYHHUKOB

(HayyHO-TIONYJISIPHBIX ~ M3/1aHUM, PpPecypcoB
WuTepuera);

Harnucanme JTOKJIA/IOB, pedepartos,
IIPOEKTOB.
becena, (bpoHTaNbHBII u

I/IHIII/IBI/I,Z[yaJ'IBHHﬁ OoIpocC.

UCNOb306aMmb NPUOOPEmeEnHble 3HAHUA U
YMeHUs B TPAKTUYECKOW JNEATCIbHOCTH W

JlaGopaTopHble,  NpakTHYECKUE  PabOTHI,
HanucaHue pedeparo,3aliuTa IPOEKTOB, /3




HOBCEIHEBHOU YKU3HU

peuwiamsp: PacuCTHHIC 33J]a4d TI0 XUMHUYECKUM
dbopMynaM U ypaBHEHHSIM;

CamocTosTeNnbHbIE U KOHTPOJIbHBIE PabOTHI,

cocmaenamep:  YpaBHEHHUS  peaKUUd ¢
MTOMOIUIBIO0 METOJIa 3JIEKTPOHHOTO OaJlaHca.

CaMocTosITeTbHBIE W KOHTPOJIbHBIC
paboTHI,

3HATb:

saycHellue Xumuueckue nouamus:
BEIIIECTBO, XUMHYCCKUN DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIBHBIE  aTOMHasg H
MOJIEKYJIIpHAsE MacChl, WOH, aJUIOTPONUs,
H30TOIIbI, XUMHYECKas CBSI3b,
3JIEKTPOOTPULATEIIBHOCTb, BaJICHTHOCTb,

CTCIICHb OKHCIICHHA, MOJIb, MOJIsIpHasd Macca,

MOJISIPHBIN o0BeMm. BemecrBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHUA, PacTBOPHEI, QJICKTPOJIUT
MHERJICKTPOJIUT, JIEKTPOIUTHYECKAs
JUCCOLMAIsl, OKUCIUTENIb U BOCCTAHOBUTEIID,
OKHCJICHHE U

BOCCTAaHOBJICHHE, TEIUIOBOH 3((EKT peaxium,
CKOPOCTh XMMHYECKOH peaklMH, KaTajlus,
XUMHUYECKOE paBHOBECHE, YIIIEPOIAHBIN
CKeJleT, (DYHKLIMOHAIbHAs IpyIa, U30MEpHus,
TOMOJIOT U]

[TucbmeHHbIE CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE PabOTHI.
3arnoyiHeHHe CXeM, TaOJIuII.
TecToBple 3amaHus  pas3IMYHBIX
peleHue 3aaay

BHU/JIOB,

OCHOBHBIE 3aKOHBI XHUMHUH: COXPaHECHUS
MacCchl  BEIIECTB, IIOCTOSHCTBA  COCTaBa
BemiectB, llepuomnueckuii  3akon  J[.U.
MenpeneeBa, XapaKTEPUCTUKA  DJIEMEHTOB
MajblX ©  OONBIIMX TMEPUOAOB IO HX
nojoxxeHuto B [lepuoanueckoii cucreme /.

. Menneneena;

@poHTANBHBIA U UHAUBUIYAJIBHBIA OIPOC II0
JOMAaITHUM 3aJaHMIM, BBIIIOJIHCHHE
yIOpaXHEHUH, TECTOBBIA  KOHTPOIb, 1/3,
KOHTPOJIbHBIE paOOTHI

OCHOBHBIE TEOpPUM XUMHH: XUMHUYECKOUH
CBSI3U, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa W  CTPOCHUA  KPUCTALUIMYECKUX
PELIETOK, JIEKTPOJUTUYECKON TUCCOLMALUU U
XapaKTEPHUCTUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCAMHEHHH, CTPOCHUS OpPraHUYECKuX WU
HEOPraHUYECKUX COEAUHEHN;

Harnncanue ypaBHEHHI peakiuii, COCTaBICHHE
(dbopMyn BEIIEeCTB, JI/3, KOHTPOJIbHBIE padOoThI,
peleHue 3anga4




Baxwneiimme  BemectBa M MaTE€pUANIBL:
XapaKTepUCTHKA COCTaBa, CTPOCHMSI, CBOWCTB,
MOJIyYCHUsT W  TNPUMCHCHHS  BaKHEUIIHMX
MmertauioB (I w Il  rmaBHBIX  moarpym,
ATIOMHHUS, JKeJle3a, XapaKTepUCTHKA COCTaBa,
CTPOEHHSI, CBOMCTB, MOJYUYCHHS U IPUMEHEHHUS
BakHenmux ©HemetayoB (VI , VII |, VI
[JIaBHBIX TOATPYII, a Takke a3ora U
docdopa, yriepona u KpeMHHS, BOAOPOIA) U
WX COEIMHEHUH, XapaKTepUCTHKa COCTaBa,
CTPOCHHS, CBOWCTB, TIONyYEHUS U TIpPUMeE-
HEHUS BaXXHEHMILIMX KIJIACCOB YIJIEBOJOPOJIOB
(aTkaHOB, IUKIIOATKAHOB, AJIKEHOB, aJTKUHOB,
apeHoB) W HX Haubojee 3HAYMMBIX B
HAapOJHOXO35MCTBEHHOM IJ1aHe
MIpe/ICTaBUTENCH, XapaKTEepUCTUKAa COCTaBa,
CTPOCHWSI; CBOWCTB, TIOJyUSHUS ¥ IIPUMEHEHHS
BOXHEUIIMX MPEACTABUTENEN APYTUX KJIACCOB
OPraHMYECKUX COCIUHEHHI: MeTaHoia |
9TaHOJa, CJOXKHBIX J(PHUPOB, KHUPOB, MBLI,
aAJIBJIETUI0B (bopmanbaerunaon u
aleTanbAeTu/1a), KETOHOB (alleTOHA),
KapOOHOBBIX KHCIOT (YKCYCHOH KHCJIOTHI),
MOHOCaxapuJoB  (TJIFOKO3bI), JUCaxapuyoB
(caxapo3bl), TONHMCAXapuaoB (Kpaxmajga |
LEJITI0JIO3bI), aHUJIMHA, aMUHOKHCIIOT, O€JIKOB,
HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH,
Kay4yKOB, TJIACTMACC.

KouTponbHble 3amaHus, KOHTpOIbHAs paboTa,
BBITIOJTHEHHE TBOPUYECKUX paboT, 3amuTa
MIPOEKTOB, J1/3, BHIIIOJIHEHUE TIPE3CHTAIUH.

XUMUYECKHE pPEaKIUN: OOBSCHEHHE CYIIHOCTU
XUMHYECKHUX IIPOLIECCOB, Kiaccudukanus
XUMHYECKHX peaxuuit o pa3INYHbIM]
IIPU3HAKaM: YHUCIy M COCTaBy INPOAYKTOB U
peareHToB, TEMJI0BOMY 3(PQeKTy, HallpaBICHHUIO,
¢daze, HaMMUMIO KaTajau3aTropa, H3MEHEHUIO
CTENEHEeH OKHCIEHHS HJIEMEHTOB, OOpPa3yIOIIMX|
BEIIECTBA, YCTAaHOBKA IPU3HAKOB OOLIEr0 u
pa3sIMYHOrO B THUMOJOTMM  pEaKUMd  JUId
HEOPraHWYeCKOW W  OpPraHU4eCKOM  XHWMHH,
KJ1accu(uKalus BEIIeCTB U MPOILIECCOB C TOYKHU
3pEHUsl OKHCIIEHUSI-BOCCTAHOBJICHHUSI.

CamocrosiTenbHble  pabOTBhl,  TECTOBBIN
KOHTPOJIb, ~ KOHTpPOJIbHBIE  PabOTHIL,  1/3,
(GpOoHTaNbHBIN ¥ HHAUBUAYAIbHBIN OIMPOC.




JUCT PETUCTPALIUU U3MEHEHUI

Homep
U3MEHEeHUS

Homep u nara
pacnopsiiuTeIbHOr0
JAOKYMEHTA 0
BHECEeHHH
M3MeHeHM i

Conep:xanue
H3MEHEHH S

®HUO auna,
BHECIIIEro
H3MeHeHHne

IMoanucey




