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IMosicuuTeIBLHAS 3aIMCKA

PaGouass mporpamma yueOHOro mpemmera xumus ans 10 — 11 kmaccoB cocrtaBieHa B
COOTBETCTBUM ¢ TpeboBanusmu denepanbHoro ['ocynapcTBeHHOro 00pa3oBaTENbHOIO CTaHIapTa
cpeaHero obmero oopa3oBaHus, YTBEPXKIESHHOTO MpUKa3oM MUHHCTEpCTBAa 00pa3oBaHUsl M HAYKU
Poccuiickoit ®@enepanun ot 17 mas 2012 r, Ne 413 u HanpaBieHa Ha JOCTHUXKEHHUE PE3YJIbTATOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO o01mero oo6paszoBanuss MBOY
«JInueit Ne 2.

Pabouas nmporpamma npeaycMaTpuBaeT U3ydeHre yueOHOro peIMeTa XUMusl Ha 6a30BOM YpOBHE.
N3ydenue xumun Ha 6a30BOM ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs HANPaBJICHO Ha TOCTUXKEHUE
CHEAYIOUIMX LeJe:

e (QopmupoBanue y o0O0ydaromMxcs yMEHHs BUAECTb M IMOHUMAaTh IIEHHOCTh OOpa3oBaHUA,
3HAYUMOCTb XHMHYECKOTO 3HAHUA JJs KaXJIOro 4YeloBeKa, HE3aBUCHUMO OT €ro
npoeCCUOHATIBHON JIeATeNbHOCTH;  (hopMupOBaHHE y OOYUYaIOMIMXCS YMEHUH pa3inyaTh
(aKThI ¥ OLIEHKU, CPABHUBATH OLIEHOYHBIC BBHIBOJIBI, BUJIETh UX CBSI3b C KPUTEPUSMHU OIICHOK U
CBSI3b KPUTEPHUEB C OIpPENEICHHONW CUCTEMOH IEeHHOCTEeH, GopMyInpoBaTh U 00OCHOBHIBATH
COOCTBEHHYIO MO3HUILIUIO;

e (opMHpOBaHHE IEJIOCTHOIO TMPEACTABICHUS O MHUPE U pPOJIM XHMHU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA; YMEHHS OOBSICHITH OOBEKTHI W
MIPOLIECCHl OKPY)KAIOIIEH AEHCTBUTEIBHOCTH — MPUPOAHOMN, COIMAIBLHOW, KYIbTYpHOM,
TEXHUYECKOM Cpeibl, UCTIOIb3YsI ISl 3TOr0 XUMUYECKUE 3HAHUS;

e TMpUOOpETEeHHE OMbITa Pa3HOOOPA3HOM NEATEIBHOCTH, OMBITa MO3HAHHS M CAMOIO3HAHUS;
KJIIOUEBBIX HABBIKOB, HWMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHHE JUIsl PA3JIUYHBIX BHUJOB
NESTEIbHOCTH - HABBIKOB PEIICHHUsS] TPOOJIeM, MPUHATHUS PEIICHUN, MOMCKA, aHalu3a U
00paboTku uH(OpMaKMKM, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHUI, HABBIKOB
COTPYJIHUYECTBA, HABBIKOB 0€30I1aCHOr0 0OpAaIlleHUs ¢ BELIECTBAMU B [TIOBCEAHEBHOMN KU3HU

3agaum y4eOHOro Kypca:

e chopMHUPOBATH y YUAITUXCS 3HAHKSI OCHOB XHMHU — BKHEHIIHNX ()AKTOB, IIOHSATHH,
3aKOHOB U TEOPUH;

® PaCKpBITh EIUHCTBO HEOPTraHUYCCKUX M OPTaHMYECKUX BEIIECTB 3aBUCHMOCTH CBOWMCTB
BEIIECTB OT COCTaBa U CTPOCHHUS; 00YCIOBICHHOCTh IPUMEHEHHS BEIIECTB UX CBOWCTBAMU;

® pPa3BUTH YMEHUS pabOTATh C BEIICCTBAMH, BHIOTHITH HECTIOKHBIC
XUMHUYECKHE OTIBITBI, COOTIOAATH MPaBUIa TEXHUKH 0€30MaCHOCTH, TPAMOTHO MMPUMEHSTh
XUMHYECKHE 3HAHUS B OOLICHUH C IPUPOJION;

® PaCKpBITh BO3pACTAOIIAs POJIh XUMHUH B CO3/IaHUM HOBBIX MAaTEPHAJIOB, B PEIICHUN
HHEPTeTHYECKON U MPOIOBOILCTBEHHOU MPOOIeM, B BEITIOTHEHUH 3a/1a4 XUMU3AIUN HAPOIHOTO
X0351CTBA, S)KOHOMHUH CBIPbS;

e cdopMUPOBATH IKOJIOTHUYECKH 11€]IeCO00pa3HOe TTOBEIEHHE B OBITY U B TPYAOBOI
NEeSATETHbHOCTH.
VYuebnsIit miian cpeanero obmiero oopazosanust MbOY «Jlunerr Ne 2)» oTBOIUT HA U3YUEHHE XUMHUHI
Bcero 70 4acoB, U3 HUX:
B 10 xiacce 1 yac B Hemeio, BCETO 35 4acoB B IO,
- B 11 knacce 1 gyac B Hememto, Bcero 35 4acoB B T'OJI.

Ilepeyen YMK:

1.I'a6puensn O.C. «Xumus. 1 0knacc. ba3oBblil ypoBeHb» YUeOHHK /17151 00111€00pa3oBaTeIbHBIX
yupexnaenuit. M.: [lpoda, 2016.

2.I'abpuensn O.C., OctpoymoB WN.I'., Octpoymosa E.E. Oprannueckast Xumus B TecTax, 3aj1a4ax,
ynpaxHeHusx. 10 knacc. — M.: lpoda, 2016.

3.I'abpuensn O.C., bepéskun I1.H., YmakoBa A.A. u ap. KoHTponbHBIE 1 TPOBEPOUHBIE PAOOTHI MO
xumun. 10 kimacc — M.: [Ipoda, 2016r.



4.Tabpuensa O.C. «Xumwus.l1kmacc. ba3oBblii ypoBeHb» Y4eOHHK 11 00IIE00pa3oBaTEIbHBIX
yupexaenuit. M.: Jlpocga, 2016.
5.I'abpuensn O.C. HactonpHas kaura yuntens.«Xumusl. 1 1kimace» M.: [Ipoda, 2016r.

6.'abpuensn O.C., bepé3kun I1.H., Ymakosa A.A. u ap. KoHTpoJbHBIE 1 TIPOBEPOUYHBIE PAOOTHI 11O
xumun. 11 xkmacec — M.: [Ipoda, 2016r.

HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro npeamMera

napaJuiesb IpeMETHbIC MeTanpeMETHBIC JMYHOCTHBIE
10-11 | BeinyckHuk Ha 6a3oBom | PeryasituBabie Y/UJI 1. 'oToBHOCTB U
KJ1acc YPOBHE HAYYHTCS: 1.YMeHne caMoCcTOsTEIbHO CIIOCOOHOCTH

-pacKpbIBaTh Ha MpUMeEpax
POJIb XUMUU B
dbopmupoBaHUn
COBPEMEHHOMN HAay4YHOI
KapTUHBI MUpa U B
MPaKTUYECKOU
JIeATETbHOCTH Y€JI0OBEKa,
-IEMOHCTPUPOBATH HA
npuMepax B3auMOCBS3b
MEXIy XUMUEH U
JPYTUMU €CTECTBEHHBIMU
HayKaMH;

-pacKpbIBaTh Ha MpUMeEpax
MOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOCHHUS
A.M. byrneposa;
-IOHUMATh (PU3UIECKUI
cmbich [lepuonnyeckoro
3akoHa J/[.1. MenneneeBa
Y Ha €r0 OCHOBE
OOBSCHITH 3aBUCUMOCTD
CBOICTB XUMHUYECKUX
AJIEMEHTOB U
00pa30oBaHHBIX UMH
BEIIIECTB OT JIEKTPOHHOTO
CTPOEHHUSI aTOMOB;
-00BSICHATD MPUYUHBI
MHOT000pa3us BEIIECTB
Ha OCHOBE OOIINX
MpeJICTaBICHU 00 UX
COCTaBe M CTPOEHUU;
-IIPUMEHSTH IPaBUIIA
CHCTEMaTUYECKOMN
MEXIYHAPOAHOU
HOMEHKJIATYpPhI KaKk
CpelCcTBa pa3InueHus U
UIeHTU(UKAIINN BEIECTB
10 UX COCTaBy U
CTPOCHHIO;

-COCTaBIIATh
MOJICKYJIIPHBIE 1
CTPYKTypHBIE (pOpMYIIBI
OpTraHWYECKUX BEIECTB
KaK HOCHUTEJIeU
nH(popMaIuu 0 CTPOSHUHU

OTIpeNIeNIATh 1eNIi 00y4eHus,
CTaBUTH U (POPMYITHPOBATH
HOBBIE 33J]a4M B yueOe U
[103HABATEJIbHOU
NeSTeIIbHOCTH, Pa3BUBATh
MOTHBBI U UHTEPECHI CBOEH
[03HABATEJIbHOMN
NeSITeIbHOCTH.
OO0yuaromuiicsi CMOXKET:
-aHaIM3UPOBATh
CYIIECTBYIOIINE U
IJIAaHUPOBATh OynyIiue
o0OpazoBarenbHbIE
PE3yNbTaTHI;
-UJICHTH(PUIPOBATH
COOCTBEHHBIE TPOOJIEMBI U
OTIPECIISATH TJIABHYIO
po0iemy;

-BBIJIBUTATh BEPCUU PCIICHUS
po0GsieMbl, GOpMyITHPOBATH
TUIIOTE3bI, IPEIBOCXHINATH
KOHEYHBIN pe3yNbTar;
-CTaBHTH IICJTh JICATECITHHOCTH
Ha OCHOBE OIPEICIICHHON
POOJIEMBI B CYIIECTBYIOLIUX
BO3MOKHOCTEH;
-hopMynupoBaTh yueOHbBIC
3a/la4yM KakK IIard JOCTHKEHUs
MOCTABJICHHOM LN
NeSITeNIbHOCTH,
-000CHOBBIBAThH 1IEJICBBIC
OPUEHTHUPHI U IPHOPUTETHI
CCBIJIKaMH Ha IICHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAs
JIOTUIECKYIO
MOCIIeZI0BATEILHOCTD IIaroB.
2.YMeHue caMOCTOSTEeITLHO
TUTAHUPOBATh MYTH
JIOCTYDKCHMS IIEJICH, B TOM
YHClie aIbTePHATUBHBIE,
OCO3HAaHHO BBIOMPATH
Haunbosee 3¢ heKkTuBHBIC
CHOCOOBI pelieHus y4eOHbIX U
MO3HABATEIbHBIX 33/1a4.
OO6yuaromuiicsi CMOXKET:

00yJarmuXxCcs K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA
OCHOBE MOTHBAIIUU K
00y4YEeHHIO U TIO3HAHUIO;
TOTOBHOCTb U
CHOCOOHOCTh
OCO3HAHHOMY BBIOOPY U
MIOCTPOCHHIO
nanpHenen
VHIUBUYAJIBHOMN
TPaeKTOPUU 00pa30BaHUs
Ha 0a3e OPUEHTHPOBKU B
Mupe npodeccuii u

PO eCCUOHATBHBIX
MPEIOYTEHUH, C yUeTOM
YCTOMUYMBBIX
MO3HABATEIbHBIX
MHTEPECOB.

2. ChopmupoBan

HOCTB IIEJIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH H
00111eCTBEHHOMN
MIPAKTUKH.

3. ChopmupoBan

HOCTb IIEHHOCTH
3JI0POBOTO U OE30I1aCHOTO
00pa3a Ku3HH;
MHTEPUOPU3AIIHS TPABUIT
WHUBUIYATBHOTO U
KOJIJIEKTUBHOTO
0€e30I1acHOr0 MOBEACHUS
B UpE3BBIYAITHBIX
CUTYAITUSAX, YTPOIKAIOITUX
JKU3HU U 3JJ0POBBIO
JIIOJIEN.

4. CchopmupoBan

HOCTBH OCHOB
JKOJIOTHYECKOU
KYJIBTYPHI,
COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO




BEIIIECTBA, €T0 CBOMCTBAX
Y IPUHAJIEKHOCTH K
OTIpEZICTICHHOMY KJIacCy
COCIMHECHU;
-XapaKTepru30BaTh
OpraHUYECKUE BEILIECTBA
110 COCTaBY, CTPOCHUIO U
CBOICTBaM,
yCTaHaBJIUBAThH
MPUYUHHO-CIICACTBEHHBIE
CBSI3U M@Ky JTaHHBIMHU
XapaKTePUCTUKAMU
BEIIECTBA;

-IIPUBOJIUTH IPUMEPDI
XUMUYECKUX PEaKIni,
PaCKpBIBAIOIIUX
XapaKTepHbIC CBOMCTBA
TUITAYHBIX
MIPEACTaBUTENICH KITaCCOB
OpPTraHWYECKUX BEIECTB C
LIENIBIO X
UIEeHTU(DUKAIIIN U
00BsACHEHHUA 001aCTH
MIPUMEHEHUS,
-IIPOTHO3UPOBATH
BO3MO>KHOCTh MTPOTEKAHUS
XUMHUYECKHUX PEaKIUid Ha
OCHOBE 3HAaHHUU O THUMAX
XHUMHUYECKOH CBSI3H B
MOJIEKYJIaX PEareHTOB U
X PEAKIIMOHHOU
CIIOCOOHOCTH;
-HCII0JIb30BaTh 3HAHUS O
COCTaBe, CTPOCHUU U
XHUMHUYECKHX CBOMCTBAX
BEIIECTB I 0€30I1acHOro
MIPUMEHEHHUS B
MPAKTUYECKOU
JIeSITeIIbHOCTH;
-IIPUBOJIUTH TTPUMEPHI
MPaKTUYECKOTO
HCIOIL30BaHUS
MPOIYKTOB NepepaboTKu
He(TU U IPUPOIHOTO
rasa,
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUI
(monuaTHIIEeHA,
CUHTETUYECKOI0 KayuyKa,
alleTaTHOTO BOJIOKHA);
-IIPOBOAUTH OIBITHI 11O
pacro3HaBaHUIO
OpPTraHUYECKUX BEILECTB:
TJIMIEPUHA, YKCYCHON
KHCJIOTBI, HETIPEAEIIbHBIX
JKUPOB, TITFOKO3BI,

-OIpenessTh He0OX0AUMbIE
JericTBrEe(s) B COOTBETCTBHUH C
y4eOHOM U TT03HABATEIILHOM
3a7a4€il U COCTABIIATh
QJIITOPUTM HX BBIMOJIHEHHUS;
-000CHOBBIBATH U
OCYIIIECTBIISITH BHIOOD
Haunbosee 3¢ppekTUBHBIX
CIOCO0O0B PEIICHHs YIEOHBIX
Y TIO3HABATEIIbHBIX 33]1aY;
-OIpe e Th/HaXOAUTh, B TOM
YHCIIe U3 MPEII0KEHHBIX
BAapUAHTOB, YCIOBUS JIJIs
BBITTOJIHEHUS YU€OHOH 1
M03HABATEJIBHOM 3a7a4u;
-BBICTPAUBATh KU3HCHHBIC
IJIaHBI HA KPaTKOCPOYHOE
Oyay1ee (3asBIISATH LIETICBbIC
OpPUEHTHUPBHI, CTABUTH
aJICKBaTHBIC UM 337291 U
npensarath AeUCTBUS,
yKa3bIBasi 1 00OCHOBBIBAS
JIOTUYECKYIO
MOCJICZIOBATEILHOCTD IIaroR);
-BBIOMPATH U3 MPEAT0KEHHBIX
BapUAHTOB U CAMOCTOSITEIILHO
HCKAaTh CPENICTBA/PECYpChl AJis
pEIICHUS 3a/1a9H/ TOCTHKESHUS
LeNu;

-COCTABJISITh IIJIaH PEIICHHUS
po0JIeMBbI (BBITTOTHEHUS
MIPOEKTa, TPOBEICHUS
HCCIIeIOBaHUS);

-OIPeIeIATh MOTECHITNATBLHBIC
3aTpyaHEHUS MPU PEIICHUU
y4eOHOM U MTO3HABATEIILHON
3a/la4¥ U HaXOJUTh CPE/ICTBA
JUTSL UX YCTPaHCHUS;
-OIUCHIBATh CBOM OIIBIT,
odopMIIsIsa ero IS IepeIaun
JIPYTUM JIOASIM B BHJIE
TEXHOJIOTHH PEIICHUS
MPAKTUYECKHX 3a7a4
OTIpeIeIEHHOTO KiIacca;
-TIAHUPOBAThH U
KOPPEKTHPOBATH CBOIO
WHIUBUAYAIbHYIO
o0pa3oBaTeNbHYIO
TPAEKTOPHIO

3.YMeHune caMmoCTOSATEIbHO
COOTHOCHUTH CBOH JICHCTBUS C
TUTAHAPYEMBIMHU
pe3ylbTaTaMu, OCYIIECTBIISTh
KOHTpPOJIb CBOEH
JeSITeIbHOCTH B MPOIIecce
JOCTHKCHHS Pe3yJIbTaTa,

9KOJIOTUYECKOTO
MBIILIEHMS], HAJTU4Ne
OIIBITA HKOJIOTHUECKHU
OPUEHTUPOBAHHOU
pedIeKCHBHO-OIIEHOYHOM
U IIPaKTUYECKOU
JeSTEIbHOCTH B
JKU3HEHHBIX CUTYalUsX.




Kpaxmaja, OeJTKOB — B
COCTaBe MUIIEBBIX
MPOIYKTOB U
KOCMETHYECKUX CPEJICTB;
-BJIaJICTh MPaBUJIAMU U
nprueMamu 6e30macHon
paboThl ¢ XUMUYECKUMU
BEIIICCTBAMH U
J1a00paTOPHBIM
000pyI0BaHUEM;
-yCTaHaBJIMBATh
3aBUCHUMOCThH CKOPOCTH
XUMHYECKON peakinu U
CMEIICHUS XUMUIECKOTO
paBHOBECHSI OT
pa3INYHBIX (PAKTOPOB C
LEJbIO OIpeIeTICHUS
ONTUMAJBHBIX YCIIOBUN
MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB;

-IPUBOJIUTD MIPHUMEPHI
TUPOJIN3a COJIEHN B
MOBCEIHEBHOM JKHU3HU
YEJI0BEKa;

-IPUBOJAUTD MIPUMEPHI
OKHUCJIUTEIILHO-
BOCCTaHOBUTEJIBbHBIX
peakuui B IpUpoe,
MIPOU3BOJICTBEHHBIX
nporeccax u
KU3ZHEJEATEIIbHOCTH
OpPTaHU3MOB;
-IPUBOJIUTD MIPHUMEPHI
XUMHYECKUX PEaKIUH,
pacKpbIBaOIUX 00IIKe
XUMHYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB,
-IPOBOJIUTH pacyeThl Ha
HAXO0XJICHUE
MOJIEKYIISIPHOM (POPMYIIBI
yIIeBOI0pOAa Mo
MPOJYKTaM CTOpaHUs U 10
€ro OTHOCHUTEIbHON
TJIOTHOCTU U MacCOBBIM
JIOJISIM DJIEMEHTOB,
BXOJISIINX B €r0 COCTaB;
-BJIAJICTh MMPaBUJIAMH
6e301macHOro oopareHus
C CIKMMH, TOPIOYUMH H
TOKCUYHBIMHU
BEIIIECTBAMH, CPEJICTBAMU
OBITOBOI XUMUHU,
-OCYIIECTBIIATH TOUCK
XUMHUYECKON MHPOpMAIUN
110 Ha3BaHUSM,

OTIPEIETIATH CITOCOOBI
JEHCTBUN B paMKax
MIPEI0KEHHBIX YCIOBUM U
TpeOoBaHU, KOPPEKTUPOBATH
CBOM JEUCTBUA B
COOTBETCTBUH C
HU3MEHSIOIICHCS CUTYallueH.
OOyJaromuiicss CMOXKET:
-CHUCTEMaTU3UPOBATh (B TOM
quclie BbIOUpaTh
MIPUOPUTETHBIE) KPUTEPUU
IJIAHUPYEMBIX PE3YJITaTOB U
OLICHKH CBOEH AESITeIbHOCTH;
-0TOMpPAaTh UHCTPYMEHTHI JUIS
OLICHUBAaHUA CBOEH
JESTEIbHOCTH, OCYIIECTBIISATh
CaMOKOHTPOJIb CBOEH
JESITEIBHOCTH B paMKax
MIPEIJI0KEHHBIX YCIOBUMA U
TpeOOBaHUIi;

-OLIEHUBATh CBOIO
NESTENIbHOCTD, apTYMEHTUPYSI
MIPUYMHBI TOCTHKEHUS WU
OTCYTCTBUSI INTAHUPYEMOTO
pe3ynbTara;

-HaXOJIUTh JOCTaTOYHBIE
CpEeICTBA 7Sl BBIMOTHEHUS
y4eOHBIX JICUCTBUN B
W3MEHSIOIIEHCS CUTYalluu
W/WIY TIPU OTCYTCTBHUU
IUIAHUPYEMOT'O Pe3yibTarTa;
-paborasi 1o cBOEMY IUIaHy,
BHOCHUTH KOPPEKTHUBHI B
TEKYILYIO AEeSITeIbHOCTh Ha
OCHOBE aHaJIN3a U3MEHEHUN
CUTYaLlUU JJIsl IOJTyYEeHU S
3arIaHUPOBAHHBIX
XapaKTePUCTHK
POAYKTa/pe3ynbTraTa;
-yCTaHaBJIMBATh CBSI3b MEXIY
MOJTYYEHHBIMU
XapaKTepUCTUKAMH MPOIYKTa
Y XapaKTepUCTUKAMHU
rporecca 1eTeIbHOCTH U 110
3aBEPUICHUH JEATEIBHOCTH
npeagaraTb U3MEeHEHUe
XapakTEePUCTHK Ipoliecca s
MOJIy4EHHUS yIyUIIEHHBIX
XapaKTEPUCTUK MPOTYKTA;
-CBEpATHh CBOU JEHUCTBUSA C
LENbIO0 U, IPU
HEe00X0IMMOCTH, UCTIPABIIAThH
OLIMOKH CaMOCTOSTENBHO.
4.YMeHue caMoCTOSATEIbHO
OLICHUBATh MPaBUILHOCTh
BBITIOJTHEHUS Y4eOHOIl 3a1a4u,




UIeHTU(DUKATOPAM,
CTPYKTYPHBIM (hopMynam
BEIIIECTB;

-KPUTUYECKH OLIEHUBAThH U
UHTEPIPETUPOBATH
XUMHUYECKYIO
nHpopmaruto,
coJepKaIyocs B
COOOILIEHUSAX CPECTB
MaccoBOW MH(poOpMaIuHy,
pecypcax UuTepHera,
HAYYHO-TTOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUS
€CTECTBEHHOHAY4YHOU
KOPPEKTHOCTH B LIETISIX
BBISIBJICHHS OIIIMOOYHBIX
CYXKIECHUU U
dbopmupoBanus
COOCTBEHHOM MO3UINY;
-TIPEACTABIIATh MTyTH
pelieHus rino0aIbHbIX
npo0JeM, CTOSIIUX TIepe]
YeJI0BEUYECTBOM:
IKOJIOTHYECKHUX,
SHEPreTUYECKHUX,
CBIPBEBBIX, U POJIb XUMHH
B PEILLIEHUU ITUX MPOOIEM.
BoinyckHuk Ha 6a30BoM
YPOBHE MOJYYUT
BO3MOKHOCTH
HAYYUTHCS:
-~UITIOCMPUPOBAMb HA
npumMepax CmaHosenue u
960.I0YUI0 OP2AHUYECKOU
XUMUU KAK HAYKU HA
DPA3TUYHBIX UCTOPUYECKUX
amanax ee pazeumusi;
-UCNOIb308AMb MEMOObL
HAy4H020 NO3HAHUS NPU
8bINOJIHEHUU NPOEKMO8 U
yuebHo-
uccne0o8amenbeKux 3a0a4
1O U3YYEeHUIO CBOLICTNE,
€cnoco6086 noayvenus u
PACNO3HABAHUSL
Op2aHU4ecKux eewecms,
-00BACHAMb NPUPOOY U
cnocobwvl 00pazosanus
XUMUYECKOU CEA3U:
KOBANIeHMHOU (NOAAPHOU,
HeNnoJIAPHOLL), UOHHO,
Memaniuyeckou,
8000POOHOI — C YeNblo
onpeoeneHus XUMU4ecKkoll
AKMUBHOCMU 8EUeCmE;
-YCMAaHaBIUBAMb

COOCTBEHHBIE BOZMOKHOCTH
€€ peIICHHUS.

OO0yuaromuiicsi CMOXKET:
-OMpeIesATh KPUTEPUU
MIPaBUIBHOCTH
(KOpPEKTHOCTH ) BBITIOJTHEHUS
y4eOHOH 3a/1a4H;
-aHaJTU3UPOBATh U
000CHOBBIBaTh MPUMEHEHUE
COOTBETCTBYIOIIETO
WHCTpYMEHTapus is
BBITIOJTHEHUS Y4eOHOM 3a/1a4H;
-CBOOO/IHO MOJIb30BATHCS
BBIPAOOTaHHBIMH KPUTECPUSIMU
OLICHKH U CAMOOLIEHKH,
WCXOJIS U3 TSN U
HMMEIOIIUXCS CPEJICTB,
pasnuyas pe3yabTaT u
CIIOCOOBI IEMCTBUM;
-OLICHUBATh IIPOJYKT CBOEHN
JeSITeIbHOCTH 110 33JaHHBIM
W/WIM CaMOCTOSITEIHHO
OTpeeIEHHBIM KPUTEPHSIM B
COOTBETCTBUH C LIEITBIO
NeSITeNIbHOCTH,
-000CHOBBIBATh
JOCTUKUMOCTD ENN
BBIOpaHHBIM CIIOCOOOM Ha
OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U
JOCTYIHBIX BHEITHUX
pecypcos;

-(UKCUPOBATH U
aQHAIM3UPOBATH TUHAMUKY
COOCTBEHHBIX
00pazoBaTeNbHBIX
pE3yNbTaTOB.

5.Bnanenue ocHOBaMH
CaMOKOHTPOJIS, CAMOOLICHKH,
MIPUHATHS pELICHUN U
OCYIIIECTBIECHUS OCO3HAHHOTO
BbIOOpA B yueOHOI 1
MO3HABATENIBHOM.
OO0yuaromuiicsi CMOXET:
-IEMOHCTPUPOBATH TTPUEMBI
peryJIsIun
MCUX0()U3NOTOTHIECKIX/
SMOIIMOHAIBHBIX COCTOSHUNI
JUIsL TOCTHXKEeHUS dpdeKTa
ycrnokoeHus (yCTpaHeHus
SMOLIMOHAIBHOMN
HaIpsHDKEHHOCTH), d(pdekra
BOCCTAHOBJICHHS (OCIIa0JIeHUS
MPOSIBJIEHUIN YTOMJICHUS),
a¢dexTa akTUBU3AIUU
(TOBBIIIEHUS




2EHEMUUECKYI0 C8513b
Medncoy Knaccamu
OP2aHUYECKUX 8elecma
07151 000CHOBAHUS
NPUHYUNUATEHOU
B03MOIHCHOCMU NONYYEHUs
OP2AHUYECKUX COeOUHEHU
3a0aHH020 cocmasa u
cmpoenust;
-YCMAaHasIu8ams
B3AUMOCBA3U MEHCOY
Gaxkmamu u meopuel,
NPUYUHOLL U CTeOCMBUEM
npu ananuse npooIeMHbIX
cumyayuii u 060CHOBAHUU
APUHUMAEMBIX PeUUeHUll
Ha OCHOBE XUMUYECKUX
3HAHUU.

NCUX0(U3HOTOTUIECKON
PEaKTUBHOCTH).
Ilo3naBarteabHble YVY]I
1.YMeHue cTpouts
YMO3aKJII0UeHHE
(MHIYKTUBHOE, IETYKTUBHOE,
10 aHAJIOTUH) U JeNaTh
BBIBOJIBI.

OO0yyaromuiicss CMOXKET:
-CaMOCTOSTEIIFHO YKa3hIBATh
Ha nH(popMaIuIo,
HYKJAIOIIYIOCS B IPOBEPKE,
npeasarate ¥ NpUMEHSITh
croco0 MpoBepKH
JIOCTOBEPHOCTH UH(OPMALINH;
-00BSCHATH SBJIICHUS,
MIPOLIECCHI, CBSI3U U
OTHOIIICHHUSI, BBISBIISICMbBIC B
X0/JIe TI03HABATEIbHON U
HCCIIEIOBATENBCKOM
NEeSTeNIbHOCTH (IPUBOIUTH
00BACHEHHE C U3MEHEHUEM
(hopMBI IpeCTaBICHUS;
OOBSICHSITE, IETATH3UPYS WIIN
0000111a51; OOBSICHITE C
3aJIaHHOM TOYKH 3pEHUs);
-BBIABIIATH U HA3bIBATh
MIPUYUHBI COOBITHS, SIBICHUS,
B TOM YHUCJIE BO3MOYKHbBIE
/Hanbosiee BEPOSTHBIC
MIPUYMHBI, BO3MOYKHbIE
MOCTEACTBUS 3aJaHHON
MIPUYKHBI, CAMOCTOSITEILHO
OCYIIECTBIISIST TPHYUHHO-
CIIEJICTBEHHBIN aHAIIN3;
-JIe7IaTh BBIBOJI HA OCHOBE
KPUTHUYECKOTO aHAIN3a
Pa3HBIX TOYEK 3pEHUS,
MOATBEPKIaTh BHIBOT
COOCTBEHHOMW aprymMeHTanuen
WJIM CaMOCTOSTEIHHO
MTOJTYICHHBIMH JTAHHBIMHU.
2.YMeHune co31aBarh,
MIPUMECHSITh U
peoOpa3oBbIBATh 3HAKH U
CUMBOJTBI, MOJICTTH M CXEMBI
JUISL pEeIIeHUs yUeOHBIX U
MMO3HABATEIBHBIX 33]1a4.
OOyJaromuiicss CMOXKET:
-aHaJIM3UPOBATh/
pedIeKCupoBaTh OIBIT
pa3paboTKU U peainu3aIiuu
y4eOHOTO MPOEKTa,
WCCIICTOBAHUS
(Teopernyeckoro,
SMIUPHUUYECKOT0) Ha OCHOBE




MPEIIOKEHHON TIPOOTIEMHOM
CUTYaLlUH, [IOCTABIEHHON
LEJTH U/WITU 331aHHBIX
KPUTEPHUEB OICHKU
MPOYKTa/pe3ybTara.
KommyHnukatuBHble YY/I
1.YMeHue opranu3oBbIBaTh
y4e0HOe COTPYIHUYECTBO.
OO0yyaromuiicss CMOXKET:
-OpraHu30BbIBaTh yueOHOE
B3aMMO/ICHCTBHUE B IPYyIIIE
(ompenensTh o0IIHME 1,
pacnpeensirTh poiH,
JIOTOBApUBATHCS APYT C
JPYTOM H T. 11.);

-YCTPaHATh B paMKax JTUAIora
pa3pbIBbl B KOMMYHUKAIIUH,
00yCIIOBJICHHBIC
HEMOHUMAaHHUEM/HETIPUSITHEM
CO CTOPOHBI cCOOECETHUKA
3a1a4u, GOpPMBI WK
coJiepKaHusl Juanora
2.YMeHue caMOCTOSITENTLHO
HCITIOJIb30BATh PCUCBEIC
CpEICTBa B COOTBETCTBHH C
3a7a4€il KOMMYHUKALIUU JUIST
BBIPQYKEHUSI CBOUX YYBCTB,
MBICIICH M OTpeOHOCTEH st
TUTAHUPOBAHUS U PETYIIALMU
CBOCH ICATCIHHOCTH;
BIIaJICHUE YCTHOM U
MHUCbMEHHOW PEUbIO,
MOHOJIOTHYECKOU
KOHTEKCTHOU PEUbIo.
OOyyvaromuiicss CMOXeT:
-OIpeeNsATh 3a4a4y
KOMMYHHKAIUH U B
COOTBETCTBHUHM C HEH OTOMpATh
pedeBbIe CPEICTBA;
-0TOMpaTh U UCIOJIb30BaTh
peYeBbIe CPECTBA B MPOLIECCE
KOMMYHHKAITUH C TPYTHMH
JOJMU (JIMAJIOT B Mape, B
MaJjioi Tpymie u T. 11.);
-TIPECTaBIATh B YCTHOM UK
MUCbMEHHOU opme
pa3BepHYTHIN MIaH
COOCTBEHHOM JIeSATEILHOCTH,
-co0JII01aTh HOPMBI
MyOJTMYHOM pevr, periiaMeHT
B MOHOJIOTE M TUCKYCCHH B
COOTBETCTBUH C
KOMMYHUKATUBHOM 3a/1auei;
-BBICKA3bIBATh U
000CHOBBIBATH MHEHHE
(cy)xneHue) u 3ampaimBaTh




MHEHHUE MapTHEpa B paMKax
JIMajora;

-IIPUHUMATh PELICHHE B X0/1€
JIMaJIora U COTJIaCOBBIBATh €ro
¢ co0eceTHUKOM;

-c03/1aBaTh NUCbMEHHBIC
«KJIMLIIUPOBAHHBIE» U
OpPUTHHAIbHBIE TEKCTHI C
HCIIOJIb30BAHUEM
HEOOXOAUMBIX PEYeBbIX
CPEICTB;

-HCIIOJIb30BaTh BepOabHbIC
cpencTna (cpencTaa
JIOTUYECKOM CBS3M) AJIs
BBIJICJICHUS] CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS;
-HCII0JIb30BaTh HEBEPOAIbHBIE
CpeACTBa WM HATJIATHbIC
MaTepUabl,
MOJITOTOBJICHHBIE/OTOOpaHHBIE
MOJ1 PYKOBOJCTBOM YUHUTEIS;
-J1eJ1aTh OLIEHOYHLIN BEIBOJI O
JOCTUKCHHUH LIETH
KOMMYHUKAIIH
HEMOCPEACTBEHHO MOCe
3aBepIICHUS
KOMMYHHKAaTUBHOTO KOHTaKTa
1 000CHOBBIBATh €TO0.
3.YMeHue caMoCTOSTETbHO
(dhopMHpOBATH U Pa3BUBATH
KOMITETEHTHOCTH B 00J1acTH
WCTIOJIH30BAHUS
HH(POPMaIIMOHHO-
KOMMYHHUKAITHOHHBIX
texHojoruii (nanee — UKT).
OO0yuaromuiicsi CMOXET:
-co3/1aBaTh UH(POPMALIMOHHBIE
pecypchl pa3HOTO THITA U JUIS
pa3HbIX ayTUTOPUIA,
co0nroaaTh
MH(GOPMALMOHHYIO TUTHEHY U
npaBwia HH(GOPMaLMOHHON
0€30IaCHOCTH.

Conep:xanue yueOHOro npeamera
10 xknace

Beenenue (1 4)
IIpenmer oprannueckoil xumMuu. CpaBHEHHE OPraHUYECKUX COEAMHEHUH ¢ HEOPTaHUYECKUMU.
HpnponHHe, HCKYCCTBCHHBIC U CUHTCTUUCCKHUEC OPraHNYCCKHUE COCTUHCHU .
Tema 1.Teopusi cTpoeHHs1 OPraHUYeCKUX coeAnHeHUI (34)
BanenTtHocTts. XuMHUECKOE CTPOCHUE KaK MOPSII0OK COETUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIEHTHOCTH. OCHOBHBIE T0JIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUUECKUX COEANHEHNH.
[TonsiTHEe O TOMOJIOTHH ¥ TOMOJIOTaX, U30MEPUHU U U30Mepax. XUMHIECKHE (OPMYIIBI U MOJIETTH
MOJIEKYJI B OPraHMYECKOW XUMUHU.
Jemoncmpayuu. Mozaenu MOJEKyJI TOMOJIOTOB M H30MEPOB OPTaHUYECKUX COETUHEHUH.




Tema 2. YriieBoaopoabl 1 UX NPUPOIAHbIE HCTOYHUKH (9 1)

AnKanvl: TOMOJIOTUYECKU psAJl, U30MEPHS U1 HOMEHKJIATypa alKaHOB. XMMHUYECKUE CBOWCTBA
aJIKaHOB (Ha MpUMepe METaHa U 3TaHa): TOPEHUE, 3aMelIEeHUe, Pa3IoKEeHUE U JETHAPHUPOBAHNUE.
IIpuMmeHeHNEe alnKaHOB Ha OCHOBE CBOMCTB.

A JI K e H bl. DTHJICH, €T0 MoJydeHue (AeTuIpuPOBAHUEM dTaHA U JIETHApPATAIICH dTaHOJIA).
XUMHUYECKHE CBOMCTBA ATHJICHA: TOPEHUE, KAUEeCTBEHHBIE peaklnu (obeciBeunBaHe OPOMHOI BOJIbI
U pacTBOpA NEpMaHraHaTa Kajus), TuapaTanus, nonuMepusanus. Ilonustunes, ero cBoiictsa u
npuMeHeHnue. llpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Ankaouenwvt u kayuyk. Ilonstie 00 ajkagueHax Kak yriaeBoJopoJax ¢ IByMs JBOWHBIMU

CBsI3AMHU. XMMHUYECKUE CBOMCTBA OyTanueHa-1,3 u n3onpeHa: obecrBeunBanue OpOMHON BOJBI U
IIOJINMEpHU3alus B KaydyKu. Pesuna.

A J1 K ¥ H bl. ATICTUJICH, €r0 NOJIy4YeHHEe MUPOIM30M MEeTaHa M KapOUJHBIM CIIocOO0M. XUMHUYECKHE
CBOMCTBA alleTHJIeHa: FOpeHne, obeclBeurBaHne OpPOMHOMN BOJIbl, IPUCOEAMHEHHE XJIOPOBOJOPOA U
runpatauus. [IpumeHeHue aneTuiieHa Ha OCHOBE CBOMCTB. Peakius nonumepusali BUHUIXJIOpUAA.
[ToIMBUHUAIXIIOPU U €r0 IPUMEHEHHUE.

Benzon. llonyyenne 6eH301a U3 TeKCaHa U alleTUIeHa. XUMUYECKHE CBOWCTBA OE€H30J1a: TOPEHHE,
raJJoreHupoBaHue, HUTpoBaHue. [IpumMeneHne 6eH30a Ha OCHOBE CBOMCTB.

[Ipuponusrii ra3. Ankansl. [Ipupoaublii ra3 kak TormnBo. [IpernmyiecTBa mpupoIHOTO ra3a nepes
IpYTMMHU BAJamu ToruBa. CocTaB IPUPOIHOTO rasa.

Hedts. Cocta u nepepaborka vedru. Hedrenponykrsl. beH3un u moHsTHe 06 OKTaHOBOM YHUCIIE.
Hemoncmpayuu. OnpenencHue 3J€EMEHTHOIO COCTaBa OPraHMYECKUX COeqUHEHUI. ['openne
3TWIIEHA, anleTuiaeHa. OTHOILLIEHUE 3TUJIEHA, alleTHIeHa U O€H30J1a K pacTBOPY [epMaHraHaTa Kauus u
OpomHoii Bozie. [lonyuenue sTuieHa peakuyen 1eruparaliy 3TaHoJa U JeT0oJIMMEepU3aluu
MOJIMATUIICHA, alleTHIIeHa KapOuIHBIM criocoboM. Pasnokenne kaydyka IpHu HarpeBaHuH,
UCIBITAaHUE TPOIYKTOB Pa3IoKEHUs Ha HerpeaesbHocTh. Komnekius o6pa3ios HedpTH U
HEPTETIPOTYKTOB.

Jlabopamopnuie onvimot. 1. N3roToBineHue Mojeneil Mosiekyl yriieBoopo1oB. 2.00HapyxkeHue
HENpeAeTIbHBIX COSIMHEHUH B )KUAKUX HedTenponykrax. 3. O3nakomieHue ¢ Koyutekuuei «HedpTs n
IPOAYKTHI €€ epepadoTKI».

Tema 3. Kuciopoacoaepxkamme coequHenus (8 1)

VYrineBoabl. ETMHCTBO XMMMYECKON OPraHU3alMK KUBBIX OPIraHU3MOB. XMMUYECKHUM COCTAB JKUBBIX
OpPraHU3MOB.

Cnuprsl. [onydenue sTaHona OpokeHHEM TIIIOKO3bI U THpaTanueit stuieHa. [ uapokcunbHas
rpynna kaxk ¢pyHKIuoHanabHas. [Ipeacrapnenue o BOIOPOAHON CBA3H. XUMUYECKHE CBONCTBA
3TaHOJIA: TOPEHHE, B3aUMO/IIICTBHE C HaTpueM, 00pa30oBaHUeE MPOCTHIX U CIOXKHBIX 3(pUPOB,
OKHCJIeHUE B anpjerul. [[puMeHeHune 3taHosia Ha OCHOBE CBOMCTB. AJIKOI'OJIM3M, €0 MOCIEICTBUS U
IIPEYNPEXKICHNUE.

[ToHsiTHE O MpeAeNbHBIX MHOTOATOMHBIX CIMpTaX. [ TMIIEpHH KaK MpeAcTaBUTEIh MHOIOATOMHBIX
cnupToB. KauecTBeHHas peakiiys Ha MHOTOaTOMHBIE CIIUPTHI. [[puMeHeHne rimnepruHa Ha OCHOBE
CBOMCTB.

®enoa. [Tonyuenue eHosa KOKCOBaHMEM KaMEHHOTO yIisl. B3auMHoe BIUsiHEE aTOMOB B MOJIEKYJIe
(deHomna: B3auMOoeMCcTBHE C THIPOKCUIOM HAaTpHsl U a30THOU KucnoToil. [lonukonaeHcanus gpenona
¢ opmanbreruioM B peHonopopMaibIeTHARYIO cMoay. [IpumeHeHne gpeHona Ha OCHOBE CBOMCTB.
AJberuibl M KeToHbl. [lonydyeHne anbaeruioB OKUCICHUEM COOTBETCTBYIOIINX CIIMPTOB.
XHWMHYECKHE CBOWCTBA AJIbJIETUIOB: OKUCIIEHUE B COOTBETCTBYIOIYIO KUCIOTY U BOCCTAHOBJIEHHE B
COOTBETCTBYIOIUHN ciupT. [IpruMeHnenue ¢popmanbaeruia u aleraibAerua Ha OCHOBE CBOMCTB.
KapOonoBbie kuciaotsl. [TonyueHne kapOOHOBBIX KUCIOT OKUCIEHHEM aJIbJETUA0B. XUMUYECKHE
CBOMCTBA YKCYCHOM KHCJIOTHI: 00IIE CBOMCTBA C HEOPIraHUYECKUMHU KHUCIOTaMHU U peaklus
sTepudukanmu. [IpumeHenne ykCycHOM KMCIOThHI Ha OCHOBE CBOMCTB. BhIciue KupHbIe KUCIOTHI Ha
pUMepe NaIbMUTUHOBOW U CTE€APUHOBOM.

Cao:xuble 3¢upbl M kupbl. [lonydenue caoxHbIX 23GUpoB peakiuen srepuduxannu. CloxHbIe
3¢upsl B IpUpoie, ux 3HaueHue. [IpuMenenne cioxHbIX 3(UpOB HA OCHOBE CBOMCTB.

Kups! kak crnoxkHble 3pupbl. XUMUYECKHE CBONCTBA KUPOB: TUAPOIN3 (OMBUICHUE) U THAPUPOBAHHE
KHUAKUX KUPOB. [[puMeHeHmne )KupoB Ha OCHOBE CBOWCTB.

¥YriaeBoasbl, UX Ki1accu(UKaIys: MOHOCaXapu bl (TIII0K03a), Tucaxapusl (caxaposa) 1
noJyincaxapubl (KpaxMai U LHEeJTi0103a).



['mrok03a — BEMIeCTBO ¢ BOMCTBEHHON (DYHKIIMEH — abJAETUIOCTIUPT. XUMHUECKHE CBOMCTBA
TJIIOKO3bI: OKMCIIEHUE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, OposkeHHe
(Mono4yHOKHCIIOE U cupToBoe). [IprMeHeHne TI0K03bl Ha OCHOBE CBOMCTB.

3HavyeHHE YIJIEBOJIOB B )KMBOW MPUPOJIE U B )KU3HU YesioBeka. [loHsTHE 0 peakuusx
MTOJIMKOHACHCAIIMU ¥ THAPOJIN3a HAa IPUMEPE B3aMMOINPEBPALLEHUN: TIFOKO3a ~-IT0JIUCaXapul
Hemoncmpayuu. OxucineHue cnupTa B anpaeruj. KauecTBeHHas peakliis HA MHOTOAaTOMHbBIE
cupthl. Komtekuust «KaMeHHBIH yroiib U IPOAYKTHI €ro nepepadoTku». PactBopumocts (heHosa B
BOJIE TIpY OOBIYHOM TeMnepaType U npHu HarpeBaHuu. KauecTBeHHbIE peakiinu Ha ¢peHon. Peakius
«cepeOpsHOTO 3epKalla» aabAeTU0B U IN0K03bl. OKUCICHHE allbIETHI0B U TIIF0KO3bI B KUCIOTHI C
nomo1nkko ruapokcuaa menu (II). Ilonydenue ykcycHo-3TriioBoro 3¢gupa. CpaBHEHHE CBOWCTB
pPacTBOPOB MbLIA U CTUpajbHOTO noporika. Komiekuus a¢pupHbix Macen. KauecTBeHHas peakius Ha
Kpaxmai.

T e m a 4. A3oTcoaepskanue coeJMHEHNsI M KX HAXO0KIeHHe B KUBOM npupozae (84)

Amunsl. [Tonstue 06 amunax. [Tonyuenue apomMaTHuecKoro aMMHa — aHUIMHA — U3
HUTPOOEH30J1a. AHUIIMH KaK OpraHMYecKoe OCHOBaHKe. B3auMHoe BIMsIHIE aTOMOB B MOJIEKYJIe
aHWJIMHA: ociabJIeHne OCHOBHBIX CBOMCTB M B3auMoJieiicTBHE ¢ OpoMHOI Bojoi. [Ipumenenune
AHWJIMHA HAa OCHOBE CBOMCTB.

AMMHOKHUCJIO0THI. [TonydeHrne aMMHOKUCIIOT U3 KapOOHOBBIX KUCIOT M THAPOIM30M OEIIKOB. XU-
MUYECKHE CBOMCTBA aMUHOKHCIIOT Kak aM(pOTEPHBIX OPTaHUUYECKUX COCAMHEHUN: B3aUMOJIeCTBIE
CO LIeJI0YaMH, KUCIOTaMU U JIpYT ¢ APYroM (peakuus noaukonaeHcauun). [lentuanas cs3p u
nonunenTtuasl. [IpyuMeHeHne aMuMHOKHUCIOT HA OCHOBE CBOMCTB.

Beaxku. [lonyueHnue 6e1koB peakiyei MoJIMKOHAeHCAlU aMUHOKUCIIOT. [lepBuuHasi, BropuuHas u
TPETHYHAsl CTPYKTYPHI OEJIKOB. XMUMUYECKUE CBOMCTBA OEIKOB: TOPEHHE, ACHATYpaLlUs, TUIPOIU3 U
[[BETHBIC peakuu. buoxumudeckne QyHKIINN OCITKOB.

['eneTnueckas CBA3b MEXKIYy KJIIACCAMH OPTAHMYECKUX COCIUHEHUM.
Hemoncmpayuu. B3anmoenicTBue aMMHaka U aHUJIMHA C COJISTHOM KUCITOTOM. J[oKa3aTenbCTBO
Hannuus (YHKIIMOHATBHBIX TPYIII B PACTBOPAaX aMHUHOKHCIIOT. PacTBOpeHune u ocaxieHne 0eIKoB.
[{BeTHBIE peakuu OEIKOB: KCAHTOIIPOTEUHOBAs U OuypeToBas. ['opeHue nTuubero nepa u
IEPCTAHON HUTH.

Jlabopamopnsie onvimol. -. CBOWCTBA OCIIKOB.

Ilpakmuueckaa padoma Ne 1. Penienrie 3kciepuMEHTAIbHBIX 33124 10 KYpCy OPraHMYeCKOW XUMUU
Tema5. Xumus u xku3Hb (64ac)

HckyccrBenHsble noaumepsl. [loyyeHne HCKyCCTBEHHBIX MOJUMEPOB, KaK MPOJTYKTOB XUMUYECKON
MO (PUKAIIHN TIPUPOAHOTO OJUMEPHOTO ChIphs. MICKycCTBEHHBIE BOJIOKHA (alleTaTHBIN IIETIK,
BHCKO3a), X CBOICTBA U MIPUMEHEHUE.

Cunrernueckue nonumepsl. [loayyeHne CHHTETHYECKUX TOJIMMEPOB PEAKIUSAMH MOJIUMEPU3ALIUN 1
nonukoHAeHcauu. CTpyKTypa HOJMMEPOB: JIMHENHAs, PA3BETBICHHAS U IPOCTPAHCTBEHHASI.
[IpencraBuTeNN CHHTETUUECKUX TUIACTMACC: MOJIMATUIIEH HU3KOTO U BHICOKOTO JJaBJICHHUS, TTOJIU-
MPONWIEH U MONUBUHUWIXJIOpU. CUHTETUYECKHE BOJIOKHA: JTaBCaH, HUTPOH U KalpoOH.
HemoncTtpanunu. Konnekuus rmactMace v u3aenuil u3 Hux. Kosnekunn MCKyCCTBEHHbBIX U CUHTE-
TUYECKHUX BOJIOKOH M M3ENIUi U3 HUX. Pacrio3HaBaHre BOJIOKOH IO OTHOILLIEHUIO K HATPEBAHUIO U
XUMUYECKUM PEaKTUBaM.

Jlabopamopnwie onvimoi. 11. O3HaKOMIIEHHE C KOJJIEKLIUEN TJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckasa paboma Ne 2. OnpeneneHue miacTMacc U BOJIOKOH.

®epMeHTbI. DepMEHTHI Kak OMOJIOTHUECKUE KaTaau3aTopbl 0eIKOBOM mpupoasl. OcoOeHHOCTH
¢byHKMOHUpOBaHUs (pepMeHTOB. Posib pepMEHTOB B KU3ZHEAEATENIbHOCTH KUBBIX OPIraHU3MOB U
HapOJHOM XO3sICTBE.

Buramunbl. [Toastue o Buramunax. Hapyienusi, cBsi3aHHbIE C BATAMUHAMH: aBUTAMHUHO3bI, THIIO-U
runepBuTaMuHo3bl. Butamun C Kak npeacTaBUTeNb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A
KaK MPeJCTaBUTEINb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsbl. [ToHsiTHE O TOPMOHAX KAaK TYMOPAIbHBIX PETYIATOPAX )KU3HEAEATEIbHOCTH KUBBIX
opranu3moB. HCYNUH M aJpeHaIuH Kak MpeicTaBuTean ropMoHoB. [Ipodunaktuka caxapHoro
nuaoera.

JlekapcrBa. JlekapcTBeHHas XMMUS: OT HAaTPOXHUMUU 10 XUMUOTepanuu. AcupuH. AHTUOMOTUKU U
mucbakTepuo3. Hapkotnueckue Benjectsa. Hapkomanusi, 0opr6a ¢ Hel 1 Mpo(uiIakTHKA.
Jemoncmpayuu. Paznoxenne nepokcuaa Bo0poia KaTaaa3ol CHIPOTO MsCa U ChIPOTro KapToders.



Wnmoctpanuu ¢ potorpadusiMu >KUBOTHBIX C pa3IMYHbIMU pOpMaMH aBUTaMUHO30B. VcnibiTanue
Cpelbl pacTBOpa aCKOPOMHOBOM KUCIIOTHI MHANKATOPHOU Oymaroi. VcrpiTaHUE anTeqHoro
npenapara MHCyJIuHa Ha 6enok. JlomamHsisi, TabopaTopHas 1 aBTOMOOUIIbHAS allTeuKa.

11xkaace

Tema 1.Ctpoenne atoma u nepuoanueckuii 3axkon JI. U. Menaeseena (3 u)

OcHosHble ceedenuss 0 cmpoeHuy amoma. SIApo: NPOTOHBI U HEUTPOHbBI. 30TOMBI. DIEKTPOHBHI.
DOnexkTpoHHas 0007104Ka. DHEPreTHUecKuil ypoBeHb. OCOOCHHOCTH CTPOCHUS IIEKTPOHHBIX
000J109eK aTOMOB AJIEMEHTOB 4-TO U 5-r0 Iepruo0B nepuoanueckoit cucremsl J[. 1. MenneneeBa
(mepexoaubIx 3eMeHTOB). [ToHsATHE 00 OpOUTANAX. S- M p- OpOUTANU. DIACKTPOHHBIE
KOH(UTYpaIuu aTOMOB XUMUYECKUX DJIIEMEHTOB.

Iepuoouueckuu 3axon /. U. Menoeneesa 6 ceeme yuenusi o cmpoenuu amoma. Otkpeitue /1.
N. MeHneneeBpIM MEPUOANYECKOrO 3aKOHA.

[Tepuonnueckas cucrema xuMuueckux 3neMeHToB [1. 1. MenaeneeBa — rpaduueckoe
0TOOpakeHHE MePUOIUIECKOro 3aKoHa. DU3NUECKUN CMBICH MOPSAIKOBOTO HOMEpa JIEMEHTa,
HOMeEpa Mepuoia U Homepa rpynmnsl. BageHTHbIe 351eKTpoHBbL. [[pU4rHBI ©13MEHEHHS CBOWCTB
3JIEMEHTOB B MEPUOJIaX U rpymmnax (TaaBHbIX noarpymnmax). [lonoxenue Bogopoaa B
MEpUOJNYECKON CUCTEME.

3HavyeHNe NePUOIUYECKOr0 3aKOHA U MEPUOANYECKON CUCTEMbI XUMHUECKUX 3y1eMeHToB J]. 1.
MenneneeBa 115l pa3BUTHS HAYKU U IOHUMaHUS XUMUYECKOW KapTUHBI MUpA.
JeMmoHncTpanuu. Paszinnunsie GopMbl IEpUOANYECKON CUCTEMbBI XUMUYECKUX AeMeHToB J[. 1.
Menneineesa.
Jlabopamopmuuiii onvim. 1. KoHCTpyHpOBaHHEe MEPUOUIECKON TAOIHIIBI SJIEMEHTOB C

UCIIOJIb30BAHUEM KapTOYEK.
Tema 2. Ctpoenue BemectBa (14 1)
Honnas xumuueckas cesnzv. Katronsl u annonsl. Kinaccudukanus noHos. MoHHbIe

KpucTaJmnyeckue pemeTku. CBONCTBA BELIECTB C 3TUM TUIIOM KPUCTAIIIMYECKUX PEIIETOK.

Kosanenmnas xumuueckas céa3p. DNEKTpoOTpHULIIATENbHOCTD. [lonspHas u HenospHas
KOBaJIeHTHBIE CBs3H. JJumnonk. [1oaspHOCTE CBA3M M MOJIIPHOCTH MOJEKybl. OOMEHHBIHN
JTOHOPHO-aKIENTOPHBIH MEXaHU3MbI 00pa30BaHMsI KOBAJICHTHOH CBs3H. MOJIEKYIISIpHBIE U
aTOMHBIE KpHCTaUIMYecKne pemeTkn. CBOWCTBA BEIIECTB C ITHMH TUIIAMU KPUCTAIITUIECKUX
pEIIeTOK.

Memannuueckas xumuueckas cea3b. OCOOEHHOCTH CTPOEHUSI AaTOMOB METAJLJIOB.
Merannndeckas XMMHUYeCKas CBSI3b U MeTaJIIMUecKasi KpucTajuinueckas pemierka. CBoiicTa
BELIECTB C 3TUM TUIIOM CBSI3U.

Booopoonas xumuueckas céa3b. MexmoneKkynspHas 1 BHyTPUMOJIEKYIsIpHas BOAOPOIHAs
CBSI3b. 3HAUEHHE BOJOPOHOM CBSI3U /UL OPTaHU3ANNN CTPYKTYP OHOTIOIMMEPOB.

Ionumepul. IlnacTMacchl: TEPMOIIACTHI M PEAKTOILIACTHI, UX MPEACTABUTEIHN U IPUMEHECHHE.
Bonokna: npupoabie (pacTUTEIbHBIC U )KUBOTHBIC) U XUMHUYECKHE (MCKYCCTBEHHBIC U
CHHTETHUYECKHUE), UX MPEJICTABUTEIN U IPUMEHEHHE.

TI'azoobpasnoe cocmosanue éewjecmea. Tpu arperaTHbIX cOCTOSIHUS BoAbl. OcoOeHHOCTH
CTpOeHHUs Ta30B. MoJIsIpHBIA 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOAHBIX CMECEN: BO3LyX, IPUPOAHBIH ra3. 3arps3HeHre aTMocQepbl
(KUCIIOTHBIE JJOKIH, TApHUKOBBIHN 3(pdexT) u 6opbbda ¢ HUM.

[IpencraBurenn ra3o00pa3HbIX BEMIECTB: BOJOPOI, KUCIOPOI, YIIIEKUCIBIH ra3, aMMHaK, STHJICH.
Hx momy4yenue, coOMpaHue U pacrio3HaBaHUE.



Kuokoe cocmosnue sewjecmsa. Bona. [lorpebiienue Boabl B ObITY M Ha TPOU3BOJICTBE.
KecTkocTh BosbI M c11OCOOBI €€ ycTpaHeHuss. MuHepaabHble BOABI, X UCIIOJIb30BAHKE B
CTOJIOBBIX U JICYEOHBIX LEJISIX.

Kuaxue KpucTaIbl U UX IPUMEHEHHUE.

Teepooe cocmosinue eeujecmea. AMop(HbIE TBEp/ble BEIIECTBA B IPUPOJE U B KU3HU
4eJ0BeKa, X 3HaYeHHE U IpUMeHeHue. Kpucraninyeckoe cTpoeHre BELecTBa.

Hucnepchvie cucmemul. IlonsiTue o nucnepcHbIx cucremax. JucnepcHas ¢aza u
aucriepcuonHas cpeaa. Kiaccudukamnus 1ucrepcHbIX CUCTEM B 3aBUCUMOCTH OT arp eraTHOTO
COCTOSTHUS IMCTIEPCHON CPE/Ibl M TUCTIEPCHOHHOM (a3bl.

I'pyboaucriepcHbIe CUCTEMBL: SMYJIbCHH, CYCIICH3UH, a3PO30JIH.
ToHKoaUCTIEpCHBIE CUCTEMBI: T€IH U 30JI1.

Cocmas eewecmea u cmeceii. BemectBa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS.
3aKOH MMOCTOSHCTBA COCTaBa BEILIECTB.

[TonsiTve «10as» U €e Pa3HOBUAHOCTH: MaccoBast ([10JIsl IEMEHTOB B COEIMHEHUH, A0
KOMIIOHEHTa B CMECU — JI0JIsI IPUMECEH, 107151 PpaCTBOPEHHOT'O BELIECTBA B pacTBOpE) U
oObemHast. J{oyg BEIX0J]a MPOAYKTA PEAaKUU OT TEOPETUYECKH BO3ZMOYKHOTO.

JlemoHcTpanuu. Mojiennb KpUCTaUIMYECKOH peteTKy xiaopuaa Hatpusi. O0pa3ibl MHHEPAJIOB C
MOHHOW KPUCTAJUIMYECKOMN PEIIETKON: KAJIBIUTA, raauTa. Moaenu KpUCcTauIM4eCKUX PEeeTOK
«cyxoro Jbaa» (WM fona), anmasa, rpadura (v kBapua). Moaens monekyisl JJHK. O6pasisr
mwiactMace (peHosopopManbaeruaHble, HOJNYypPETaH, OIUITHIICH, TOJUIPOIUIEH,
MOJIMBUHUIIXJIOPU) U U3Jeaus U3 HuX. O0pasiibl BOJIOKOH (IIE€PCTh, LIEINK, alleTaTHOE BOJOKHO,
KaIlpoH, JaBCaH, HEWJIOH) U u3Jenust U3 HuX. O0pa3ibl HEOPraHMUeCcKUxX MoJUMeEpoB (cepa
IIaCTUYECKasl, KBapll, OKCUJ AIFOMUHHUS, IPUPOAHbBIE alFOMOCHIMKATHI). Mo/l MOJIIPHOTO
oObeMa razoB. Tpu arperatHbIXx cocTOsIHUS BOJIbl. OOpa3ipl HAKUIIY B YaliHUKE U TpyOax
ororieHus. XKecTkocTb Bo/bl U cr1OCOOBI ee ycTpaneHus. [IpuOopsl Ha KUIKUX KpUCTaIax.
OO6pa3ibl pa3aIUYHBIX TUCTIEPCHBIX CUCTEM: IMYJIbCUN, CYCIICH3UH, a9p03 0JIeH, Telieil 1 30JIeH.
Koarymsamus. Cunepesuc. Dpdexr Tungans.

Jlabopamopuvie onvimsi. 2. OnpejielieHne TUIa KPUCTAIUIMYECKON PeleTKH BelecTBa U
onucaHue ero cBoicTB. 3. O3HaKOMIIEHUE C KOJUIEKIMEH MOIMMEPOB: IJIaCTMACC U BOJIOKOH U
u3nenus U3 Hux. 4. McnpiTaHue BOABI Ha )KECTKOCTh. Y CTPAHEHHUE )KECTKOCTH BOJBL. 5.
O3HakoOMIJIEHHE C MUHEPAIbHBIMU BoaMHU. 6. O3HaKOMJIEHUE C AUCIIEPCHBIMU CHCTEMaMHU.
[Ipaktuueckas padora Ne 1. [Tonyuenue, coOupaHue 1 pacno3HaBaHHUe ra3osB.

Tema 3.Xumuueckue peakuuu (84 )

Peaxyuu, uoywue 6e3 uzmenenus cocmasa ewjecms. AmIOTPOIUs U aJUIOTPOITHBIC
BHIOU3MEHEHUs. [[pUYMHBI a/UIOTpONTUK Ha TpUMeEpe MOIUPUKAIIMNA KUCIIOpOo1a, yriepoaa u
dbocdopa. O30H, ero 6mosornyeckas poib. 3omepsl 1 n3oMepus.

Peaxyuu, uoywue c usmenenuem cocmasa eeujecms. Peakumu coeuHEHUsI, pa3ioKeHUs,
3aMelIeHnss 1 0OMeHa B HEOPTraHWYECKOW U OpraHMYecKo XuMuH. Peakuuu 2k30- 1
sHAoTepMuueckue. TemnoBoi 3 PpexT XuMUIECKON peakli U TEPMOXUMUYECKHE YPABHEHHS.
Peakuuu ropenust, Kak YaCTHBINA CIydall SK30TEPMHUYECKUX PEAKIIUM.

Ckopocmb xumudeckot peakyuu. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakiiuu OT IPUPO/Ib
pearupyoIux BEeIecTB, KOHICHTPAWH, TEMIIEPATyphl, IIOLIAAU ITOBEPXHOCTU
COIIPUKOCHOBeHUA U KaTajusaTopa. Peaknuu romo- u reteporenHslie. Ilondarue o karaiuse u

karanusaropax. PepmeHTHI KaK 6MOIOrUYeCKIe KaTaaIn3aTOPhl, 0COOEHHOCTH MX

GYyHKIMOHUPOBAHUA.

Obpamumocms xumuueckux peaxyui. HeobpaTumeie 1 00paTUMbIe XUMUYECKHUE PEAKITHH.
CocTosiHre XUMHYECKOTO PAaBHOBECHS ISl OOPATUMBIX XUMHUECKUX peakiuii. CtocoObl CMEIeHHs



XMMHYECKOT0 PABHOBECHUS Ha MpUMepe CUHTe3a aMMuaka. [lonsaTre 00 OCHOBHBIX HAyYHBIX
MPUHIUIIAX POU3BOJICTBA HA IPUMEPE CUHTE3a aMMHaKa U CEPHOU KUCIIOTHI.

Ponwb 600v1 6 xumuueckoii peaxyuu. VICTHHHBIE pacTBOPHI. PacTBOPUMOCTD M KiTacCHpUKAITUS
BEILIECTB 10 ATOMY IIPU3HAKY: PACTBOPUMbIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

OJIEKTPOJIUTHL U HEDJIEKTPOIUTEI. DJIeKTPOIUTHYecKas Aucconuanusa. Kucaorsl, ocHoBaHUA
Y COJIM C TOYKH 3PeHUSA TeOPUHU 3IeKTPOTUTUIECKOH JUCCOIUATIH.

XuMmuyeckue CBOMCTBA BOABL: B3aUMOZeHCTBUE ¢ MeTaIIaMU, OCHOBHBIMH U KUCJIOTHBIMH
OKCHUZAMH, pa3joXeHue U 00pa3oBaHue KPUCTA/LIOTULPATOB. Peakuuy rusparanyuu B

OpPraHM4YeCKOM XVMHUH.

Tuoponusz opeanuueckux u Heopeanuueckux coedunenuti. Heodpatumsiii ruapoian3. O6paTumbliii
rUApoau3 coyiel. ['uaponn3 opraHnueckux COeTUHEHHI U ero MpakTUYecKoe 3HaueHue s
MOJTYYEHUS THAPOJIM3HOTO COUPTa U MbLIa. bruosorudeckast pojib THAPOJIM3A B TUIACTUUECKOM U
HHEPreTHUYEeCKOM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

Oxucaumenvro-eoccmanosumenvuvle peakyuu. CreneHpb okucienus. OnpeaeneHue CTerneHn
okucienus no popmyne coenunenus. [lonsarue 00 OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIX PEAKIUIX.
OxucieHe 1 BOCCTAaHOBJIEHUE, OKUCIIUTENb U BOCCTAHOBUTENb.

Onexmponu3s. IAEKTPOIU3 KaK OKUCIUTEIb-HO-BOCCTAHOBUTEIBHBII Mpoliecc. DNEeKTPOIIn3
paciiaBoB U pacTBOPOB Ha puUMepe xyiopujia Hatpus. [IpakTnueckoe NpUMEHEHHUE AIEKTPOIIN3A.
DIEKTPONMTUYECKOE MOTYyYEHUE aTFOMUHHUSL.

Jemouncrpaunuu. [Ipespamienue kpacuoro docdopa B 6enbiit. O3onarop. Moaenu Moseky: H-

OyTtaHa u n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIIMU OT MPUPO/bI BEIIECTB HA MPUMEpe
B3alMO/JICHCTBUS paCTBOPOB PA3INYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPALIMH C OJAMHAKOBBIMU
rpaHyJlaMy [IUHKA ¥ B3aUMOJIEHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, 1MHKa,
JKelle3a) ¢ COISTHOM KUcoToi. B3aumoelicTBue pacTBOPOB CEPHOI KUCIIOTHI C pacTBOPaMu
THOCYNb(aTa HATPUS PA3TMYHON KOHIIEHTPAILIUH U TEMITEpaTypbl. MOIeIb KHUIISIIETO CIOSI.
PasnoxxeHue nepokcua BOJopoia ¢ MOMOIIBIO KaTanu3atopa (okcuaa Mapranna (IV)) u karanassl
CBIpOro Msica u ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakluii, HIAYIIUX ¢ 00pa30BaHUEM
ocaJKa, ra3a uiM BoJbl. BaumoneiicTBue nutust u Hatpus ¢ Bogou. [lonyuenue okcuna dpocdopa
(V) u pacTBOpeHUE €ro B BOJIC; UCIBITAHNE NOTYYEHHOTO pacTBopa JakmycoM. OOpasib
KpucTajmoruapaToB. VcnbITanne pacTBOPOB ANEKTPOIIUTOB U HEIIEKTPOIUTOB Ha NMPEAMET
JUCCOLUAIMU. 3aBUCUMOCTD CTENIEHH 3JIEKTPOIUTUYECKOM TUCCOLMALINN YKCYCHOM KUCIIOTBI OT
pas0aBnieHust pactBopa. [ 'maponus kapOuaa kaneius. [ uaponn3 kapOoHATOB MIETOYHBIX METAJIIIOB U
HuTpatoB 1uHKa win cBuHUA (II). [Tonmyuenue mbuia. [Ipocreiimme okucnuTeabHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH: B3aUMOJICHCTBUE LINHKA C COJITHOM KUCIIOTOM U JKEJIE3a C paCTBOPOM
cynbdara menu (II). Monens anekrponusepa. Mojienb 3J1eKTPOIU3HON BaHHBI U1 MOTyYEeHUs
AIFOMUHMUS.
JlabopaTopHblie onbIThI. 7. Peakius 3aMelieHnst Me JKeIe30M B paCTBOPE MEIHOTO Kynopoca. 8.
Peakuuu, uaymue ¢ oOpazoBaHueM ocajika, raza ¥ BoJsl. 9. [lonyueHnune kuciaopoa pa3iokeHueM
MEPOKCHIa BOJOPO/Ia ¢ ToMoIibio okcuaa mapraniia (IV) u katamassl ceiporo kaprodens. 10.
[Tonyuyenue Bogopoa B3aUMOAECHCTBUEM KUCIIOTHI ¢ TMHKOM. 1 1. PaznuuHble ciaydan ruaponnsa
COJIEH.

T e m a 4.BemectBa u ux coiicrea (10uac)

Memannovl. B3aumoneicTBre METAJUIOB C HEMETaIaMH (XJIOPOM, CEPON U KHCIOPOJIOM).
B3aumoaeicTBue mEenoYHbIX U IET0YHO3EMEIBHBIX METAJUIOB C BOJOM. DJIEKTPOXUMUYECKHUH P
HanpspKEHUH MEeTayuioB. B3anmoeiicTBie METallIOB C pacCTBOPAaMU KUCIIOT U COJEH.
AnromuHOTepMUsL. B3anMoeiicTBre HATPHs ¢ ATAHOJIOM U (PEHOJIOM.

Koppo3sus meramios. [ToHsTHE 0 XUMHUECKON U ANEKTPOXUMHUUYECKONU KOPPO3UHU MeTauioB. CriocoOb!
3aIUThl METAJIJIOB OT KOPPO3HH.

Hememannwi. CpaBHUTENIbHAS XapaKTEPUCTHKA raJIOr€HOB Kak HanOoJiee TUITMYHBIX
npejcraBuTeneld HemeTaaoB. OKUCIUTENbHBIE CBOWCTBA HEMETAIUIOB (B3aUMO/IEICTBHE C



METaJuIaMHu B BOI0POI0oM). BoccTaHOBUTENNEHBIE CBOMCTBA HEMETAUIOB (B3aUMOICHCTBHE ¢ Ooee
ANEKTPOOTPHULIATEIbHBIMUA HEMETAIIIIAMH U CIIOKHBIMU BELIECTBAMHU-OKUCIUTENSIMN).

Kucnomwl Heopeanuueckue u opeanuueckue. Knaccudukanus kuciaor. XUMHUECKHUE CBOMCTBA
KHUCJIOT: B3aUMOJICMCTBUE C METAILIAMHU, OKCUJIAMU METAJUIOB, THAPOKCHIAMH METAIIJIOB, COJISIMU,
cnupTamu (peakius stepudukannn). Ocodble CBONCTBA a30THON M KOHIIEHTPUPOBAHHOW CEPHOM
KHUCJIOTHI.

Ocnosanus Heopeanuyeckue u opeanuyeckue. OCHOBaHUS, UX KIaCCU(PHUKAIMA. XUMUYECKHIE
CBOMCTBAa OCHOBAHMM: B3aUMOJIEICTBUE C KUCIOTAMHU, KUCIOTHBIMHU OKCUJAMH U COJISIMHU.
PasnoxeHnne HepaCTBOPUMBIX OCHOBAHMM.

Conu. Knaccudukanus coneii: cpeiHue, KUCIbIe 1 OCHOBHBIE. XHMHUYECKHE CBOMCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTaMH, LI€JI04YaMU, MeTajuiaMu U coisiMu. [IpencraBurenu conelt u ux
3HaueHue. XJIOpU HaTpHsl, KapOoHaT Kajblus, pocdaT kanbuus (cpennue conn); KauectBeHHbie
peaKIuu Ha XJIOPUI-, CyIb(haTt-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUs, KaThoHbI xerne3a (1) u (III).

[I'enemuueckas c6s3b MeHcOy KNAcCCamu HeOP2aHUYecKux u opeanuyeckux coeourenut. Ilonsatue o
TEHETUYECKOM CBS3M U M'EHETUYECKUX psaax. ' eHeTnueckun psa Meraiia. ['eneTndeckui psaj
HemeTaia. OCOOEHHOCTH T€HETHYECKOTO Psijia B OPraHMYECKOW XUMUH.

JemouncTrpanun. Komieknus 00pa3ioB MeTayioB. B3aumoieiicTBIE HATPUS M CYPBMBI C XJIOPOM,
xKelesa ¢ cepoil. ['opeHne Marnus u alltfOMUHUA B KHCIIopoie. B3anmozeiicTBre ie104H03eMeIbHBIX
METaJUIOB C BOJOW. B3anmoenicTBre HaTpus ¢ 9TaHOJIOM, [IUHKA C YKCYCHOM KHCIIOTOM.
AmomuHoTtepmusi. BzaumoaencTBue Mein ¢ KOHUEHTPUPOBAHHOM a30THOM KUCIIOTOU. Pe3ynbTarsl
KOPpPO3UHU METAJJIOB B 3aBUCHMOCTH OT yCJIOBHI ee mpoTekanus. Komekius o0pa3ioB HeMETalIoB.
BiaumopeiicTBue XJ0pHOU BOABI C pacTBOpoM OpoMua (noauaa) kanus. Konekuus npupoIHbIX
OpraHMYEeCKUX KUCIOT. Pa3baBneHne KOHIIEHTPUPOBAHHOW CEpHOM KUCIOThL. B3anmozeiicTBue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI C caxapoM, IEJUTI0JI030M U Mebio. O0pa3iibl MPUPOAHBIX
MUHEPAJIOB, COJIEPIKAIIUX XJIOPUI HATPUs, KapOOHAT Kaiblus, pochaT KaTbIus U
rugpokcokap6onar meau (I1). OGpa3isl MUMIEBBIX MPOJTYKTOB, COACPKAMMUX THAPOKAPOOHATHI
HATPUS ¥ aMMOHHUSI, UX CIIOCOOHOCTD K Pa3JIOKEHHIO IPH HATPEBaHHUHU. | allieHHe COJIbI YKCYCOM.
KauecTBeHHbIEe peakiiy Ha KATUOHBI U aHUOHBI.

Jlabopamopusie onvimsi. 12. VictibiITaHuEe pacTBOPOB KUCIIOT, OCHOBAHUN U COJICH MHIUKATOPAMHU.
13. B3anMopelicTBHE COJITHON KUCIIOTBI M PAaCTBOPA YKCYCHOM KUCIIOTBI ¢ MeTaJIaMu. 14.
B3aumonencTBue consiHONM KUCIOTHI U pacTBOpa YKCYCHON KHUCJIOTBI C OCHOBaHUSAMH. 15.
B3anMozeiicTBre CONISTHONM KUCIOTHI U pacTBOPa YKCYCHOM KUCIOTHI ¢ coniaMHu. 16. [Tonyuenue u
CBOIMCTBA HEPACTBOPUMBIX OCHOBaHUM. 17. ['maponu3 XJIOpUI0B M alleTaTOB IIEJIOYHBIX METAJIJIOB.
18. O3HaKOMIIEHHE C KOJUIEKIIUSAMU: a) METAJNIOB; 0) HEMETAJLIIOB; B) KUCJIOT; I') OCHOBAHUM; 1)
MUHEPAJIOB U OMOJIOTUYECKUX MAaTEPUAJIOB, COJIEPKALIUX HEKOTOPHIE COJIH.

IIpakmuyeckasn paboma Ne 2. PenieHue sKkCIepUMEHTAIbHBIX 33]a4 Ha UIACHTU(DUKALIIO
OpPraHUYECKUX U HEOPTraHUYECKUX COCIUHEHHM.

TemaTnuyeckoe NIaHMPOBaAHUE

KoaundecTBO 9YacoB, OTBOAMMBIX HA
Ne HaumenoBanue TeMbl
OCBOEHHE TEMbI
10 kmxacce

1 BBenenue lyac.
2 Tema 1. Teopusi CTpoeHUs OPraHUYECKUX 3uac

COETUHEHUN
3 Tema 2. Y1i1eBo10pOJbl U UX IPUPOIHBIE 9 gac

HCTOYHUKU




4 Tewme 3. Kucnopoacoaepxkariue 8 uac
OpPraHUYECKUE COCTUHEHUS

5 Tewma 4. A3oTcoaepkamne OpraHnIecKue 8uac
COEIUHEHNS

6 Tema 5. Xumust 1 KU3HL 6 yac

Hroro: 35u4ac
llkaace

1. Tema 1. Ctpoenue aToma u 3 yac
nepuoandeckuii 3axkon J. W.
MenneneeBa

2. Tema 2. CTpoeHue BeliecTa 14

3 Tema 3. XumudecKkue peakiuu 8

4 Tema 4. BerectBa u nx cBoiicTBa 10
HTroro: 35 yac

Cucrema OICHKH JOCTHKCHUSA Oﬁy‘-lalOIIII/IMI/ICﬂ IVIAHUPYEMBIX pE3yJIbTAaTOB

Pe3ynbrarel 00yueHus oLeHuBaoTCA 10 NATHOAIbHOM cucteme. [Ipu olleHKe yunuThIBatOTCS
CJIENYIOLME KaYEeCTBEHHBIE [TI0KA3aTEIIM OTBETOB:

. rIyOnHA (COOTBETCTBHE H3YyUCHHBIM TCOPETHUSCKUM 0000IIECHUSIM);

. OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B IPOTrpaMMe YMEHHSIM MPUMEHAThH MOTY4YEHHYIO
nHpOpMaIHIO);

. MOJIHOTA.

[Ipu onieHKe yYUTBIBAIOTCS YUCIIO M XapaKTep OMIMOOK (CyILIECTBEHHBIE WM HECYILIECTBEHHBIE).
Cy1iecTBeHHbIE OLIMOKH CBSA3aHbI ¢ HEAOCTATOYHOM I1yOMHON U OCO3HAHHOCTBIO OTBETA
OneHkKa yCTHBIX OTBETOB 00y4al0IMXCsl

OtmeTka «5»:
OTBET MOJIHBII U MPAaBUIbHBIA HA OCHOBAHUM U3YUYECHHBIX TEOPUI;
MaTrepuas U3J0KEH B ONPEICTICHHOM JIOTHYECKOM MOCIe0BATEIbHOCTH, JIUTEPATYPHBIM S3BIKOM;
OTBET CaMOCTOSTCIIbHBIM.
OtmMmeTka «é»:
OTBET MOJIHBII U MPAaBUIbHBIA HA OCHOBAHUH U3YUYEHHBIX TEOPUH;
Martepuai U3J0KEH B OMPEIeNIEHHOMN JIOTHYECKOM MOCIe0BaTEIbHOCTH, TIPH 3TOM JIOMYIIIEHBI JIBE-
TPH HECYIIECTBEHHBIE OMIMOKH, UCTIPABICHHBIE TIO TPEOOBAHUIO YUUTEIS.
OtmeTka «3»:
OTBET MOJIHBIH, HO TPH 3TOM JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEMOIHBIH, HECBSA3HBIN.
OtMmeTKa «2»:
P OTBETE OOHAPYKEHO HETIOHUMAaHHE YJal[MCsl OCHOBHOTO COJIep)KaHUs yueOHOro MaTepuana
WJTU JIOTYIIEHBI CYIIECTBEHHBIE OITMOKU, KOTOPHIE YUAIIHIICS HE MOKET UCIIPABUTh MPU HABOSAIITUX
BOIIPOCAX YUUTETIS.
OtMmeTKka «1»:
OTCYTCTBHE OTBETA.

OneHka nmpakTHyecKux padoT odyuyarommxcst

OreHka CTaBUTCS HA OCHOBAaHUH HAOJIFOICHHUS 32 yJaluMCs U TUCBbMEHHOTO OTYeTa 3a paboTy.
OtMeTKa «5»:

paboTa BHITTOTHEHA TIOTHOCTHIO U TPABUIILHO, CIIETaHbI MPABUIILHBIC HAOIIOICHHS 1 BBIBOIBI;
AKCIIEPUMEHT MPOBE/IEH IO TUIaHY C YU€TOM TeXHUKHU O€30MacCHOCTH U TIPAaBUI pabOTHI C BELIECTBAMU
1 000pyI0BaHUEM;




MIPOSIBJICHBI OPraHU3aMOHHO-TPYI0BbIE YMEHHUS (MTOEP>KUBAIOTCSA YUCTOTA paboyero Mecra u
MOPSAZIOK Ha CTOJIE, 3KOHOMHO UCIOJIB3YIOTCSl peakTUBbI). OTMETKa «4»:

paboTa BBIMOJIHEHA IPABUIILHO, CJeNIaHbl MPaBUIIbHBIE HAOIIOACHUS U BBIBOJIBI, HO TPU 3TOM
AKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JOMYIIECHBI HECYIIECTBEHHBIC OMMOKH B paboTe ¢
BElIECTBAMU U 000PYAOBAHHUEM.

OtmMmetka «3»:

paboTa BBINIOJIHEHA IPABUJILHO HE MEHEE YeM HAIlOJIOBUHY WU JOMYIEHa CYIIECTBEeHHAs OIINOKa B
XO0/JI€ KCTIEPUMEHTA, B 00BSICHEHUH, B 0QOPMIICHUH paOOThI, B COOTIOICHUY MPABUI TEXHUKU
0e30MacHOCTH MpH paboTe C BeleCTBAMU U 000pYyI0BaHHEM, KOTOpask UCIPABIIseTCs M0 TpeOOBaHHUIO
YUHUTEIS.

OtMmetka «2»:

JIOTYIIIEHBI J1BE (M 00Jiee) CYIIECTBEHHBIE OIIMOKH B X0J1€ YKCIIEPUMEHTA, B OOBSICHCHHUH, B
odopmiieHnn paboThI, B COOIOICHUH MPABUJI TEXHUKU 0€30I1aCHOCTHU ITpH paboTe ¢ BEUIECTBAMU U
000pyI0BaHUEM, KOTOPBIE YUaIIMNACSA HE MOYKET UCIPABUTH JIaXKe M0 TPEOOBAHUIO YUUTEIIS.
Otmetka «1»:

paboTa He BBITIOJIHEHA, Y YYAIIErocsi OTCYTCTBYIOT SKCIIEPUMEHTAILHBIC YMCHHSI.

OueHka NMCbMEHHBIX (CAMOCTOSATEIbHBIX, IPOBEPOYHBIX, KOHTPOJIbHBIX) PadoT
OtMmeTKa «5»:
OTBET IOJIHBIM U MTPABHIIbHBIN, BO3MOKHA HECYIIIECTBEHHAS ONIHOKA.
OtMmeTKa «4»:
OTBET HEMOJHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMIUOOK.
OtMmeTKa «3»:
paboTa BBIITOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEHA OJJHA CYIICCTBCHHAS OIIMOKA U JIBS-TPU
HECYIIECTBEHHBIE.
OTMeTKa «2»:
paboTa BBINIOJIHEHA MEHEE YeM HAMOJIOBUHY HIIM COJIEPKUT HECKOJIBKO CYHIECTBEHHBIX OIIHOOK.
OtmeTka «1»: paboTa HE BBIIOJIHEHA.
[Ipu orieHKe BBIMOIHEHHS MMICbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS
eMMHOTO Op(hoTrpadUIeCcKOro perkuMa.

Ouenka TecToBBIX padoT

Tectbl, cocTodlME M3 MSATH BOIPOCOB MOYKHO HCIIOJIB30BAaTh I10CIIE H3YYEHUS KaxKAO0ro
Mmatepuana (ypoka). Tect uz 10-15 BonmpocoB ncnosab3yercs sl IepHoAMYECKOro KOHTpos. TecT u3
20-30 BonpocoB HEOOXOAMMO HCIIONIB30BaTh I UTOTOBOTO KOHTPOJIS.

HpI/I OLCHKHU TECTa, COACPKAIICTO HMCIOJB3YCTCA CICAYIoIasa MKajla IEPEBOJa BbIITOJIHCHHOI'O
o0Bema pa6OTI>I B OTMCTKY:

OTMmeTKa mo | «2» «3» «4» «5»
IATHOATIIEHOMN HU3KUN NOCTaTOYHBIN BBEICOKHI ONTHUMAIBLHBIN
IIKaJIe YPOBEHb YPOBEHb YPOBEHb YPOBEHb

% BemonHenus | MeHee 50% | ot 50% g0 70% | ot 70% mo [or 90% mo
paboTHhI 90% 100%

Ounenka pedepara.
Pedepat oreHnBaeTcs 10 CIEAYIOINAM KPUTEPHSIM:
* cobOo/IeHne TpeOOBaHUMN K €ro 0(OPMIICHHUIO;

* HEOOXOJUMOCTh M JOCTAaTOYHOCTh ISl PACKPBITHS TEMbl MPUBEIEHHONW B TeKcTe pedepara
nH(popmManuu;

®* YMCHHUC 06yqaromeroc;1 CB060,Z[H0 H3JjlaraTb OCHOBHBIC UJCHU, OTPAKCHHLIC B pe(bepaTe;



* CIIOCOOHOCTH OOy4aromerocss MOHATh CYTh 3a/aBaéMbIX BOIPOCOB U CPOPMYIUPOBATH
TOYHBIE OTBETHI HA HUX
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