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YUYEBHAS ITPOT'PAMMA 110 YYEBHOMY IIPEIMETY
«XUMMUS»

JJI X - XTI KIIACCOB Y‘IPE)KI[EHI/Iﬁ OBPA30OBAHMUISI,
PEAJIN3YIOIINUX OBPA3OBATEJIBHBIE ITPOI'PAMMBI OBHIETI'O
CPEJHEI'O OBPA30BAHUS
C PYCCKUM SA3BIKOM OBYUYEHMUSA U BOCIIUTAHUS

(BA30OBbIi1 YPOBEHD)

I'IABA 1
OBIIUE ITOJOKEHUSA

1. Hacrosimass yueOHasi mporpamMma Mo ydeOHOMY MpeaMeTy «XHUMUs
(manee - yueOHas mporpamma) peaHa3HaueHa A U3y4eHus Ha 0a30BOM ypOBHE
yueOHoro mpeamera «Xumus» B X — Xl kmaccax ydpexaeHuid odpasoBaHus,
peaTu3yrImx o0pa3oBaTeIbHbIC IPOrPAMMBbI OOIIETO CPEAHETO 0Opa30BaAHUS.

2. Hacrosmias yuyeOHas mporpamma paccuutana Ha 70 yacoB (2 yaca B
Henento) B X kitacce 1 68 yacos (2 yaca B Heento) B X1 kitacce. PesepBHoe Bpems
— 2 yaca B X u XI kiaccax.

3. Llenu u3yyenus yueOHoro npeamera «Xumusi» B X — XI kiaccax:

dbopMHUpPOBAHUE CHCTEMBI XUMUUYECKUX 3HAHUW W OMbBITA WX MPUMEHEHUS,
oOecIeunBaroIieil MOHMMaHUE €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, aKTUBHYIO
aJanTaluio B COIMyME U 0€30MacHOE MOBEJICHHE, TOTOBHOCTh K MPOJAOJIKEHHUIO
oOpa3oBaHMsI Ha TMOCIEAYIOIMIMX YPOBHSIX M CTYINEHSIX NPodheCcCHOHAIBHOTO
o0Opa3oBaHus;

dbopMUpOBaHHE  COIMATBLHO 3HAYMMBIX  IIEHHOCTHBIX  OpPHEHTAIIUM,
BKJTIOUAOIIUX OOIIEKYJIbTYPHOE U JINYHOCTHOE PA3BUTHE YUAIIUXCS, OCO3HAHUE
IIEHHOCTH TMMOJy4aeMOro XUMHUYECKOTO 00pa30BaHusl, 9yBCTBA OTBETCTBEHHOCTH



U TIATPUOTHU3MA, COIMATIbHYI0 MOOMJIBHOCTh M CLIOCOOHOCTH aJanTUPOBAThCS B
Pa3HbBIX )KU3HEHHBIX CUTYaIIUsIX.

4. 3anaun yueoHoro npeamera « Xumus» B X — XI knaccax:

(bOopMHUPOBAHNE CUCTEMHBIX XMMUYECKHX 3HAHUM, CO3IAIOIINX OCHOBY MJIs
HEIMPEPHIBHOTO 00pa30BaHMs U CaMOOOpa30BaHUs HAa BCEX ATalax oOydyeHUs U
peacToALel MTPOPECCUOHANIBHON EATEIbHOCTH;

(GbopMHUpPOBaHUE U PA3BUTUE KIIOUEBBIX, OOLIECNPEAMETHBIX U IPEAMETHO-
CHEIHUATIbHBIX  KOMIIETEHIIMM ¢  yd4eToM  choeuupukd  XUMHUU  Kak
byHIaMEHTaIBbHON €CTeCTBEHHON HAYKH;

dbopMupoBaHHE U pa3BUTHE y yYalIUXCS COIHMAIbHO 3HAYMMBIX
OOIIEKYIBTYPHBIX U JIMYHOCTHBIX [IEHHOCTHBIX OPUEHTALINM, TTPEANOIaratoux
panuoHanbHOE U 0€30IMacCHOE UCIIOJIb30BAHNE BEIIECTB B TOBCEIHEBHON KU3HH;

OPUMEHEHUE  TMOJYYEHHBIX 3HAaHUW B  HedsIX  00pa3oBaHUsA U
caM000pa3zoBaHUsl, TPUOOPETEHHUE OMbITa 0€30MACHOT0 UCTI0JIb30BAHUS BEILIECTB
U MaTepHalioB B IMOBCEJHEBHOW JEATEIbHOCTH, OOECHeYeHUE KYJbTYpPHI
3I0POBOT0 00pa3a KU3HU.

5. PexoMeHnayemble (pOpMbI U METO/IbI OOYYEHHUS U BOCITUTAHUS:

TEOPETUYECKUE 3aHATUSA: Oecelbl C HCIOIb30BAaHUEM WILIIOCTPATUBHO-
JEMOHCTPAILMOHHOIO MaTepuaja U UHTEPHET-PECypCOB; MPOOJIEMHBIE JIEKIUH,
JMCKYCCHH;

NPaKTUYECKUE 3aHATHUS: MPAKTUYECKHUE pPadOThl, J1a0OPATOPHBIE OIBITHI,
JEMOHCTpAIUH;

CaMOCTOSITeNIbHAs pa00Ta yUJaluXxcsi: pEIIeHNEe PACUCTHBIX U MPAKTUYECKUX
3aJlay, BBINOJHEHHUE HCCIECA0BATEIbCKUX IPOEKTOB, HAIMCAaHUE OTYETOB,
MOJIFOTOBKA JTOKJIa/10B HAa KOH(PEPEHILIMIO U Ipyrue GOpMBbI 1€ATEIbHOCTH.

[ToBbrmennto 3¢pPexkTuBHOCTH Mpoliecca 00yueHus OyAeT crmocoOCTBOBAThH
UCIOJIb30BaHUE MYJIbTUMEIUNHON TEXHUKU U AJEKTPOHHBIX CPEJICTB O0yUEHHUS.

6. Oxugaemble pe3yJibTaTbl U3Y4YEHHUsS! COJEpX aHUs yd4eOHOro mnpeaMmera
«Xumus» 1o 3aBepuieHnn o0yyenust B X— XI knaccax:

6.1. mpenMeTHbIE:

c(OpMUPOBAHHOCTh MPEACTABICHUN 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS
00 OKpY>KarollleM MUPE; XUMHUU KaK OJTHOM U3 BAKHEHUIINX €CTECTBEHHBIX HAYK U
€e poiM Uil pa3BUTUS HAY4YHONO MHPOBO33PEHUS, HAYKH, TEXHUKH U
TEXHOJIOT UM,

npuoOpeTEeHNEe OMbITa MPUMEHEHHMS] Hay4YHbIX METOJOB IO3HAHUS:
HAOJMIOZCHUE XHWMHMUYECKUX SIBJIICHUM; TMPOBEICHUE XHUMHUYECKHUX OIBITOB MU
MPOCTHIX IKCIEPUMEHTAIBHBIX UCCIEAOBAHUM;

yMEHHUE aHAJIU3UPOBATh MOTYUYEHHBIE PE3YyJIbTATHI U JIeNIaTh BHIBOJIBI;

c(OpMUPOBAHHOCTh TPEJCTABICHUM O palMOHAIBHOM HCIOJIb30BAHUU



IPUPOJHBIX PECYPCOB, MPOOJIEME 3arpsI3HEHUSI OKPY>KAIOIIEH Cpelbl B CBSI3U C
VCIIOJIb30BAaHUEM XUMUYECKUX TEXHOJIOT UM,

chOpMUPOBAHHOCTh YMEHUN TPOTHO3UPOBATH, aHATM3UPOBAThH U OLIEHUBATh
MOCJEACTBUSI OBITOBOM W MNPOU3BOJICTBEHHON JIEATEIBHOCTH, CBSI3aHHOU C
XUMHUECH;

6.2. MeTanpeIMETHBIE:

OCBOCHHE pa3NUYHBIX (GOpM y4YEOHOU JeATeNbHOCTH (IPOBEICHUE
HKCIIEPUMEHTA W BBIMIOJHEHUE UCCIIEIOBATENIbCKUX 3aJaHui; padoTa B mape u
IpyIIe; BEICHUE TUCKYCCUH; apTyMEHTAIMs CBOCH MO3UIINHU; UHBIE (POPMBI);

Pa3BUTHUE YHUBEPCATbHBIX YUCOHBIX IEHCTBUM U MEXKIPEIMETHBIX TIOHATHI;

YIIPABJICHUE CBOEU MTO3HABATEIIBLHOM JEITEIbHOCTHIO;

pa3BUTHE yMEHUW paboTtaTh ¢ MHGOpMAaIMel, BbIACHAT, B HEW TJIABHOE;
KPUTHUYECKH OLIEHUBATh HH(POPMAIIUIO, TOJTYUYECHHYIO U3 Pa3IMUYHbIX HCTOYHHUKOB,
IPAMOTHO HHTEPIPETUPOBATh U HCIIONB30BaTh €€; OTIMYaTh CYIIECTBEHHBIC
NIPU3HAKU SIBJICHUM OT HECYUIECTBEHHBIX; BHUIETh HECKOJBKO BapUaHTOB
perieHus: mpoOJeMbl U BbHIOMpaTh HamOoJiee ONTHUMATIbHBIN, HHTETPUPOBATH
3HAHHUS W3 PA3JIUYHBIX MPEIMETHBIX OO0JacTell JUIsl PEIIeHHsS MPaKTHYEeCKUX
3a/1ad4;

6.3. IMYHOCTHBIE:

yOEXJIEHHOCTh B BO3MOXKHOCTSIX HAyYHOT'O MO3HAHUS 3aKOHOB IIPUPOJIBL;

3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOLIECTBA;

OCO3HAHME T'YMAaHUCTUYECKOM CYIIHOCTM M HPABCTBEHHOW LIEHHOCTH
HAYYHBIX 3HAHU; 3HAYMMOCTH OEpEKHOTO OTHOUICHUS K OKpY Karollel cpene u
IPUPOJONOJIB30BaHUIO; HEOOXOAUMOCTH Pa3yMHOTO NMPUMEHEHHUS JOCTHKEHUM
HAyK{ U TEXHOJIOTH B MHHOBAIIMOHHOM Pa3BUTHUH OOIIECTBA,;

NOHMMAaHWE 3HAYMMOCTH BIIAJICHUS JIOCTOBEpHOM HHOpManuendn o
MEePEIOBBIX TOCTUAKEHUSAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHON HAYKHU;

YBAKEHHUE K JCATENIM HAyKU W TEXHHKH, BUIACHHUE HAyKH KaK BJIEMEHTa
0O0IIEYeI0BEUECKOUN KYJIbTYPHI.

7. ba3oBblil ypoBeHb u3yueHus xumuu Ha III ctynenu oOiero cpegHero
oOpa3oBaHUs OpPUEHTHUPOBAH HA OCBOCHUE YYaAIIUMHUCS O005S3aTE€IBHOTO
MHHHUMYyMa COJICp)KaHHs XHMHUYECKOTo oOpa3oBaHms; (popMHpOBaHHE OOIICH
KyJbTYpbl ~4Y€pe3 pPEIICHUE MHUPOBO33PEHYECKUX, BOCIMUTATENBHBIX U
Pa3BUBAOIIMX 33/1a4 XUMUYECKOT0 00pa30BaHU.

CrpykTypa Hacrodileid y4eOHOW MporpaMMbl MPEANoJaraeT H3y4eHUe
OpraHUYECKOM XMMHHU B X KJlacce, KOTOPOE€ HAauMHAeTcs ¢ TeMbl «BBeneHne B
OpraHUYeCcKyI0 XHMHIO», PACCUMTAaHHOW Ha (opMUpOBaHUE HEOOXOIUMBIX
KOMIIETEHLIMM, HAIMpPAaBJICHHBIX HA [OHUMAaHHE OCHOB TEOPHUH CTPOECHUS
BenlecTBa. JlanbHeilee paccMoTpeHHe y4eOHOTo maTepuaina Oasupyercs Ha



CBEJEHUSAX 00 DJIIEKTPOHHOM CTPOEHHUU AaTOMOB M DJJIEKTPOHHOW MPHUPOJIE
XMMHUYECKOU CBSI3U B MOJIEKYJIAX OPraHUYECKUX COCAUHEHUM. PaccMaTpuBaroTCs
CTPOEHME M CBOMCTBAa OpPraHUYECKHMX BEIIECTB OCHOBHBIX  KJIacCOB.
[Ipennaraemas mMOCIENOBATEIBHOCTh YUYEOHBIX TEM B HACTOSIIEH yuyeOHOMU
MporpaMMe IIO3BOJIIET PACKPBITh MPUHLMI YCIOXKHEHUS CTPOEHUS U
T€HETUYECKOTO Pa3BUTHS OT YIJIEBOJOPOJOB K 00JIee CIOKHBIM OpPraHUYECKUM
COCTMHEHHUSIM.

Kypc xumumm XI krjacca mpenycMmaTpuBaeT H3ydeHHE OOmmEend u
HEOPraHWYECKOW XMMHHU M BKJIKOYAET OCHOBHBIE IMOHSTUS W 3aKOHbI XHMUU;
NEPUOJUYECKUN 3aKOH; TEOPUID XHUMHYECKOM CBA3U; 3aKOHOMEPHOCTHU
MPOTEKAHUSI XHUMHUYECKHX PEaKIHil; XUMHUIO PACTBOPOB. 3aBepIIacTCs Kypce
WU3YYECHHEM XUMHUH DJIEMEHTOB.

[Ipn n3yyeHuu Kypca Yyamuecs 3HAKOMSATCS C 3aBUCUMOCTBIO CBOMCTB
BEIIECTB OT WX CTPOCHUS, NMPUMEHECHHUEM XUMHYECKUX COCAUHEHUW U UX
IpEeBpAIICHUI B pa3IM4HbIX cepax KU3HEAECATEIbHOCTH YeIOBEKA.

B Hacrosmeld y4eOHOW mNporpaMMme MpeCTaBIEHbl Y4YeOHBIE TEMbl U
IIPUMEPHOE BpEMS HA UX U3YUCHHUE.

Coneprxanne yueOHOTO MpeaMeTa « XUMUS» OPUEHTHPOBAHO HA OBJIAJICHUE
YYAIIUMHUCS ~ KOMIETEHIUAMH,  HEOOXOAUMBIMU Il  pallMOHAJILHOMN
NEATEIBHOCTH B MUPE BEUIECTB U XMMUYECKUX NIPEBPALICHUN HA OCHOBE 3HAHUU
O CBOWCTBAX BAXHEHIIMX BELIECTB, OKPYKAIOLIMX YEJIIOBEKA B MOBCEIHEBHOMN
KU3HHU, TMPUPOJE, NPOMBINUIEHHOCTH. (OCBOCHHE COJEpKaHUs Y4eOHOTO
npeaMeTa «XUMHUS» Tpeanojaraet (GopMUpPOBAHUE Y YUaIIUXCS MOHUMAHUS
pOJIM XMMHHU B PEIICHUH HamOoJiee aKTyalbHBIX MPOOJIEM, CTOSIIUX Mepe
yenoBeuecTBOM B XXI Beke.

JInst KakmoW TemMbl B HACTOSIICH Yy4YeOHOUM TMporpamMme OINpeeieHb
BOIPOCHI, MOJIEKAIINE U3YUEHUIO, TUIII PACUETHBIX 337a4, YKa3aHbl IEPEUYHU
JEMOHCTpAlMii, TeMbl JIA0OPATOPHBIX OMNBITOB MW MPAKTUYECKUX PpaloT,
TpebOBaHUsI K YCBOEHHUIO yueOHOro marepuania. Ilenarornueckomy paOOTHUKY
JaeTcsl TMPaBO 3aMEHBbI JEMOHCTpAlMii Ha Jpyrue (paBHOLICHHBIE), OoJjiee
JOCTYIIHBIE B YCJOBHSIX JaHHOTO YyupexkaeHusi oOpaszoBanus. [lo cBoemy
YCMOTPEHHIO  TENaroTMUeCKuil  paOOTHUK  MOXKET  YBEIHYHUTh  YHCIIO
neMoHcTpanuii. [lpum HammMuuu B yuYpeXIeHHH OO0pa30BaHUS MPOTPAMMHO-
anmapaTHOr0 KOMIDIEKCa C KOMIUIEKTOM JAaT4YMKOB (MHOTO(YHKIIMOHAbHAS
U3MEpUTENIbHAsI CUCTEMa), PEKOMEHAYETCS MPOBOJUTH JEMOHCTpPALMU C €ro
UCIIOJIb30BAaHUEM.

VYkazaHHoe B HacTosillell ydeOHOM mporpaMMe KOJMYECTBO YAaCOB,
OTBEJICHHBIX HAa M3y4YEHHUE YUEOHBIX TeM, SIBJIseTCS MpUMEpHbIM. OHO MOXKET
OBITH MEepepacnpeiesieH0 MEXy TeEMaMHU B pa3syMHbIX mpeaenax (2 - 4 ydaca).



PesepBHOe BpemMsi mnenarorudeckuii pabOTHUK HCHOJB3YET IO CBOEMY
yemotpenuto. Kpome Toro, JIomycTuMO HW3MEHEHHME IOCIEA0BATEIbHOCTU
U3Yy4EHHsI BOIPOCOB B paMKaX OTAEJIbHON yueOHOM TEMBbI IPU COOTBETCTBYIOILIEM
000CHOBaHUHU TaKUX WU3MEHEHUH.

B cooTBercTBMM € NpUHIMIAMU KOMIIETEHTHOCTHOI'O IOJXOJa OIIEHKA
c(OpMHUPOBAHHBIX KOMIETEHIMI YyYalIUXCs IPOBOJUTCS HA OCHOBE UX 3HAHMIA,
YMEHUH WU BBIPA0OTaHHBIX CIIOCOOOB nedTeNbHOCTU. B HacTosimieill yueOHOM
nporpaMme JJis Kakaoi TeMbl uMerorcs «OCHOBHbBIE TPeOOBaHMs K pe3ysibTaTaM
y4eOHOM NesTeNbHOCTH yyaluxcs». Ha ux ocHOBe OCylIECTBIISIETCSI KOHTPOJIb U
OlLIEHKa pe3yJbTaTOB y4E€OHOM NEATENbHOCTH YYalIMXCs, KayecTBa YCBOCHUS
3HaHUW M YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMI NpPU OCYLIECTBIECHUU
NOYPOYHOIO M  TEMAaTHYECKOro KOHTpoJisi. KoiaumdyecTBO  NMUCHhMEHHBIX
KOHTPOJIbHBIX padoT - 4 (4 yaca) B X u XI knaccax.

I'/IABA 2
COAEPKXAHHUE YYEBHOI'O ITPE/IMETA B X KJIACCE.
OCHOBHBIE TPEBOBAHUSA K PE3YJIBTATAM
YUYEBHOMU JEATEJBHOCTHU YYAILIIUXCS

Tema 1. BBesieHrue B OpraHUuecKyo XUMHUIO (6 4acoB)

Crpoenne aroma. COCTOSIHME 3JIEKTpOHA B aTrome. ATOMHas OpOUTAlIb.
OHEpreTUYecKuid ypoBE€Hb M HHEPreTUYECKUil MOAYpPOBEHb. s-, p-OpOuranu.
DneKTpoHHBIE KOH(UTypaluu aToOMOB JJIEMEHTOB IMEPBBIX JBYX MEPHOJIOB
(pacpenenieHre 3JIEKTPOHOB 10 opOuTamsaM). OCOOCHHOCTH 3JICKTPOHHOTO
CTPOEHHUS aTOMa YTIJIepoJa.

KoBanentHass cBs3b. llonmsipHass u HenosisipHass KOBAJEHTHAsl CBSI3b.
XapaKTepUCTUKHA KOBAICHTHBIX CBSI3€H: KPATHOCTb, JJIMHA, SHEPTHSL.

XUMHUYECKAs CBSI3b B OPTaHUYECKUX BEIIIECTBAX.

[IpeaMeT opraHM4eCKOM XUMHUH.

OCHOBHBIE TMOJIOKEHUSI TEOPUH XHMHUYECKOTO CTPOECHHUSI OPTraHUYECKUX
BEILIECTB.

JlemoHCTpannu

1. KauectBeHHOE oOmpeneneHrue yriepoaa U BOJOPOAA B OPTraHUYECKUX
COCOUHECHUSX.

OCHOBHBIE TPEFOBAHUM
K PE3VJIbTATAM YUEBHOU JNEATEJIBHOCTU YHAIINXCA
Yyammecs TOKHBIL:
JaBaTh OIpECIACHUS ITOHATHSAM: aTOM, MOJICKyJla, aTOMHAas OpOuTab,



HPHEPreTUYECKUil ypOBEHb M HHEPreTUYECKUl MOAYpOBEHb, S-, p-OpOUTaIH,
AJNIEKTPOHHAs KOH(UTypalusi aroMa; KOBAJIGHTHAs CBA3b: TMOJSIpHAs M
HEMOoJISIpHAsl, OJIMHApHAas W KpaTHas (JIBOWHas, TpOWHAs), IJUHA CBS3H;
xumuyeckass (Gopmyna (MOJEKyJsipHas, CTPYKTypHas); HU30MEpHs, HU30Mep,
CTPYKTypHas U30MEpHsl; OpraHuuecKasi XUMUS;

OCYLIECTBIIATh CIAEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBaTh:

OCHOBHBIE€ TIOJIOKEHHUSI TEOPUM XHUMHUYECKOTO CTPOCHHS OPraHWYECKHUX
BEIIECTB;

pasnnuyaTh:

U30MEphI; MOJEKYJISIpHbIE W CTPYKTYypHbIE (OPMYJbl OpPraHMYECKUX
COCIUHCHUM;

COCTAaBJISITh:

(bOpMyIIBI TIEKTPOHHBIX KOH(PUTYPAIUI U CXEMBbI 3aIIOTHEHHSI AJIEKTPOHAMU
aTOMHBIX OpOUTaIe aTOMOB 3JIEMEHTOB MEPBBIX JBYX MEPHOJIOB;

I10JIb30BAThCSL:

y4eOHBIM MOCOOMEM; MPaBUIIAMHU O€30TIACHOTO MOBEICHUS TIPU 0OpaIlleHUN
C BElIeCTBaMM, XHMHUYECKOH NOCYIOoW, JabopaTopHBIM OOOpYJIOBaHUEM U
HarpeBaTeIbHbIMU IPUOOpaMHU.

Tema 2. YrieBoaoposl (22 vaca)

Ankanbel. OnpezgeneHue kiacca. [ 'uOpuauzanuss aTOMHBIX OpOUTaiCH.
Oco0eHHOCTH TPOCTPAHCTBEHHOTO CTPOCHUS alikaHOB. BaneHTHsIM yroi. Meran
— MPOCTEUIINI MPEICTaBUTENb HACBIIICHHBIX (IIPEAEIbHBIX) YIIE€BOIOPOIOB —
ankaHoB. ['omonmormueckuit psg u oOmas Qopmyna ankaHoB. ['omosorw,
TOMOJIOTHYECKAsI PA3HOCTb.

Howmenknarypa MIOITAK u TpuBuanbHbie Ha3BaHus ankaHoB. CTpyKTypHas
M30MEpUSI ATKAHOB - U30MEPHUS YTIIEPOIHOrO ckenera. DUu3ndeckue CBOMCTRa.

XUMHUYECKHE CBOMCTBA: TajJOT€HUpOBaHUE (peakiusi 3aMeIICHUs),
OKHCJICHHWE, TEPMHUYECKHE TMpeBpalleHusi, uzomepuzauus. IlomydyeHue B
MPOMBIIIJICHHOCTH U3 MPUPOIHBIX HCTOYHUKOB. [[pMEeHEHNE aJIKaHOB.
Ankensl. OnpenencHue kiacca u oOmas ¢opmyna amkeHOB. OCOOEHHOCTH
MPOCTPAHCTBEHHOIO CTpOEHUS. G-CBsi3b, T-CBA3b. JTWIEH — MPOCTEHIINN
MPE/ICTAaBUTEIh HEHACHIIIIEHHBIX YTJIEBOIOPOJIOB - AJIKEHOB.

Homenknatypa UIOIIAK u TpuBHanbHblE Ha3BaHUs aJKEHOB. M3oMmepus:
CTPYKTypHasi (YIJIEPOJHOTO CKEJIeTa U TMOJOXKEHUS JBOWHOW CBSI3H),
MpOCTpPaHCTBEHHAas (LUC-, TpaHc-). OU3NYECKUE CBOMCTRA.

XUMHUYECKHE CBOMCTBA: OKHCJICHHE (TOpEHHE, OKHCICHHE PacCTBOPOM
NepMaHraHata Kajus); OPUCOEAMHEHHUE BOJOpPOJa, TaJOr€HOB K aJIKEHaM.



[IpucoenuHenne BOABI M TaJOT€HOBOAOPOAOB K JTWieHYy. KaudecTBeHHbIE
peakiy Ha JBOMHYIO CBSI3b C PAcTBOpaMH OpoMa M TEpMaHraHara Kajwus.
[Tonmumepuzanusa ankeHoB. [loHATHSA: moIUMEP, MOHOMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJMMEPU3ALUU. [loMMATUIEH, MOMUIPONUIEH, NOJMBUHWIXIOPHU,
nosmrerpadropaTiiieH.  [lodyueHune  ankeHoB  (Ieruaparanus  CHOUPTOB,
JErUIPOTAIOTCHUPOBAHNE  TaJlOTEHAJIKAHOB,  JETUIPUPOBAHUE  AJIKAHOB).
[IprumeHeHue aKeHOB.

JlvenHsl. YTI€BOIOPOABI C CONMPSHKEHHBIMU JIBOMHBIMM CBsI3siMHU. CTpoeHue
Moiekyn  Oyramuena-1,3 wu  2-metunOyraauena-1,3  (u3ompeHa), HX
MOJIEKYJISIPHBIE U CTPYKTYpHBIE popmMyJibl. Dusndeckue cBoiicTBa OyTaauena-1,3
u 2-metunoyTaaueHa-1,3.

Xumuueckue coiicTBa OyrtaaueHa-1,3 u 2-merwiOyraauena-1,3: peakuuu
TUIPUPOBAHUS, TAIIOTEHUPOBAHUS U TIOJIMMEpPHU3AIIH.

[lonyuenue Oyrtaauena-1,3 u 2-metunOyraaueHa-1,3 neruapupoBaHHEM
ankaHoB. [IpuMeHeHne TMeHOBbIX yriieBoaopoa0B. [Ipupoanslii (M30MPEHOBBII)
U CUHTeTHYeCKUi (OyTaneHOBBIN) Kayuyku. Pe3una.

Ankunbl. OnpeneneHue kiacca u oomas Gopmysa ankuHoB. OCOOEHHOCTH
IPOCTPAHCTBEHHOIO CTPOEHHA. ANETWIEH — MPOCTEHIINI NPEICTABUTEND
HEHACBIIICHHBIX YTJIEBOJOPOAOB - AJIKMHOB.

Homenxknatypa MIOITAK u tpuBuanbHble Ha3BaHUs anKUHOB. CTPyKTypHas
V30MEpHUsl YIJIEPOJHOIO CKEJIETa U IOJIOXKEHUS TPOUHOM CBs3u. Dusznueckue
CBOMCTBA.

XHAMHUYECKUE CBOMCTBA: MPUCOEANHEHUE BOJOPO/IA, TAIOTCHOB K AJIKUHAM;
raJIOTEHOBOJIOPOJIOB, BOJBI K allETWIECHY; IOJHOE OKucieHue. KadecTBeHHbIE
peakuuMyd Ha TPOWHYIO CBsI3b C pacTBOpaMM OpoMa M IMEepMaHraHata Kajusl.
[Toydyenue aneTuieHa u3 MeTaHa v kapouza kanplus. [Ipumenenue anerusieHa.

Apenbl. OnpeseneHue kiacca v odmas Gopmysia apeHoB psija OeH3o0Ia.
OcoOEHHOCTH TMPOCTPAHCTBEHHOTO CTpoeHMs. beH3onm — mpocTeiimmii
IPEeICTaBUTENb APOMATUYECKHUX YTIIEBOJIOPOIOB, (PU3HMUECKUE CBOMCTBRA.

XUMHUYECKUE CBOWCTBA OEH30Ja: PEaklMU 3aMEIIeHHs B apOMaTHUYE€CKOM
a1pe (raJoreHnpoBaHNEe, HUTPOBAHUE), KATATUTHYECKOE THIPUPOBAHUE.

[Tonyyenune OeH30Jla TpUMEpHU3allMe aleTuieHa, JIeTHAPUPOBAHUEM
reKcaHa M Hukiorekcana. Tomnyour. [IpuMeHenrne apoMaTH4eCKnX COCAUHECHU M.

B3auMocCBs3b MeX 1y HACHIICHHBIMA U HEHACHIICHHBIMU YTJIEBOJIOPOIAMH.

VYrnesonoponsl B mpupone. HedpTs u mpupoaHBI ra3 Kak HCTOYHUKU
yrineBojoponoB. CoctaB M (¢usnueckue cpoiictBa. CrnocoObl mnepepaboTKu
He(TU: TEeperoHkKa, TEPMHUUYECKUH U KaTaTUTUYECKUM KpeKUHr. I[IpoayKThl
nepepabotku Hedtu. OXxpaHa OKpyKarolmehd cpeiapl OT 3arps3HEHU NpH
nepepaboTKe  YriaeBOAOPOJHOIO  ChIpbS W HCIOJB30BaHUM  IMPOAYKTOB



nepepadoTKu HE(TH.

JlemoHCcTpauuu

2. Mogenu MOJIEKyJl HAaChIILIEHHBIX 1 HEHACBIILEHHBIX YIJIEBOJIOPOIOB.

3. OOpa3ipl macTMace.

4. OOpa3zupbl HATyPAIBHOTO U CHHTETHYECKUX Kay4yKOB, PE3HHBI.

5. Ilonyuyenue aneruiaeHa KapOUIHBIM CIIOCOOOM.

6. OTHOIIEHHE alleTWIEHA K BOJHBIM PAcTBOpaM HOJa W IEepMaHraHarta
KaJIus.

7. Konnexuust «[IpoaykTsl nepepadoTku HEDTH».

Pacuersbie 3a51aun

1. BeBog ¢opmyn yrieBoJOpoJOB Ha OCHOBAaHMU JAHHBIX 10 HX
KOJIMYECTBEHHOMY COCTaBY.

2. VYcTaHOBJIEHUE MOJEKYJSPHBIX (OPMYJ OPraHUYECKUX BEIIECTB Ha
OCHOBAaHMUH MPOJIYKTOB UX CTOPaHUSI.

JlabopaTopHbI€ OTIBITHI

1. 3roToBieHre mapoCTEPKHEBBIX MOAEIEH MOJIEKYJ YTJIEBOJOPO/IOB.

[IpakTuueckue pabOThI

1. Ilomyyenue sTUneHa U U3y4eHUe ero cBOMCTB (1 yac).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAILIUXCS

VYyuamuecs: 1O KHBI:
JaBaTh OMNPEACIICHUSI TOHATUSIM: G-CBSI3b, T-CBSI3b; BAJCHTHBIM  YIOJI,
COMpSKEHHAsl KOBAJICHTHAs CBsI3b;, TOMOJIOTHSI, TOMOJIOT, TOMOJIOTHYECKas
pa3HoCTh; obmas hopMysia kiacca; nzoMepust (IPOCTPaHCTBEHHAs IUC-, TPaHC-
); OpraHUYeCKHE COCIUHEHUSI (BBICOKOMOJICKYJISIPHBIC: HATypaJibHble U
CUHTETUYECKHUE; YTIIEBOJOPO/IbI: HACHIIIICHHbIC, HEHACKIIIICHHBIE, [TUKINYECKUE,
apoMaTH4ecKue); rpynmna (aJdkuWibHas; HUTPOTPYINA, YIIIEBOJOPOAHAs);
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl; IMOJIUMEpP, MOHOMEpP, CTENEHb
MOJMMEPHU3AlMU, CTPYKTYPHOE 3BEHO; XUMUUYECKHE PEAKIHH OPraHHUYEeCKUX
COCMHEHU  (TaJOr€HUPOBAHUS, THAPOTAJIOTCHUPOBAHUS,  TUApaTalUu,
TUAPUPOBAHUSA, ACTHApATAllUU, ACTHAPUPOBAHUS, IACTHAPOrajIoreHUPOBAHUS,
3aMEIIeHUs, W30MEPHU3alMi, KaTaJUTUYeCKUe, KadyeCTBEHHBbIC, HUTPOBAHUA,
OKHUCJICHHUS, OTIICTUICHUS, TTOJTMMEpH3aIliu, IPUCOCTUHEHUS);

OCYILIECTBIISATh CIAEIYIOIINE BUbI ACITEIbHOCTHU:

Ha3bIBaTh:

QJNKUJIbHBIC TPYIIINbI, KAYECTBEHHBIC PEAKI[MM HA U3YYEHHbIC OPTaHUYECKUE
BeIeCTBa; 001IMe GOpMYJITbl H3yUYCHHBIX YTIIEBOJIOPO/IOB; OMPEACIICHUS KIacCOB



W3YUYCHHBIX YIJICBOJOPOJIOB; HM3Y4YEHHBIE YIJIEBOAOPOILI IO HOMEHKIAType
NIOITAK; o61acTy MpakKTUYECKOTO MCIOJIb30BaHUS yTIICBOJIOPOJAOB M M3CTUI
U3 HUX; COCTaB M CTPOCHHE M3YYCHHBIX YTJIEBOJOPOIOB, CIIOCOOBI MOTYyYCHUS
YTJIEBOJOPOJIOB, TUIACTMACC, KAaydyKOB; THUIl XHMHUYECKOW PpEaKIUW; YCIOBUS
MPOTEKAHUS PEaKIMil; XapakTep M3MEHEHHUS (U3UYECKUX CBOWCTB BEIIECTB B
TOMOJIOTUYECKOM PSIIy W TPUYUHY HX H3MCHCHHS; XHMHUYECKHE CBOWCTBA
WHIMBHTyaTFHOTO BEIIECTBA N3YUYEHHOTO KJIacca YIJIEBOI0POIOB;

pa3InyaTh:

THUIIBl XUMUYECKUX PEAKIIMH yTIIEBOIOPOJIOB 10 YPABHEHHUSIM U CXEMaM;

OTIPEACIISITH:

MPUHAJICKHOCTD YTIIEBOIOPO/Ia K ONPEIeICHHOMY KJIacCy 0 CTPYKTYPHOM
dbopmyJie; TpPOCTPAaHCTBEHHOE CTPOSHHE MOJICKYJl M3YYCHHBIX YTJICBOJIOPOJIOB;
THUITBI XUMUYECKHX PEAKIIUN YTIIEBOIOPOIOB IO YPABHCHUAM; dTUJICH, alleTHUIICH
(9KCTIEpUMEHTAIBLHO TI0 KQY€CTBEHHBIM PEAKITUSIM);

COCTaBJIATD:

dbopmMyTy yTIIeBOJOpOAA: MOJCKYJSPHYIO, CTPYKTYPHYIO (COKpAIeHHYIO,
CKEJICTHYI0); MOJICIM MOJICKYJ YTJICBOJOPOJOB; CTPYKTYpHBIC (HOPMYJIBI
YIJIEBOJIOPOJOB MO MX HA3BaHUSAM; CXEMbI, OTPAKAIOIINE B3aUMOCBSI3h MEXKIY
YIJICBOJIOPOJAAMHU PA3JIMYHBIX KJIACCOB;, YPaBHEHUS PEaKIHH, OTpaKaroliue
XUMHUYECKHAE CBOWCTBA YTJICBOJAOPOJIOB U CITOCOOBI UX MOTyYCHHUS;

XapaKTEePU30BaTh:

CIOCOOBI TOJYYCHHsI YTIJIEBOJIOPOJIOB; CTPOCHHE YIJIEBOJIOPOIOB; THII
XUMHYECKON CBSI3M B YTJIEBOJOPOJaxX; (PU3MUECKHE CBOMCTBA YIJIEBOIOPOJIOB;
XUMHYECKHE CBOMCTBA YIIIEBOAOPOIOB;

OOBSICHSTD:

B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOEHHUEM M CBOMCTBAMH YTJIEBOIOPOIOB;
B3aMMOCBSI3b YTJICBOJOPOJIOB PA3IUYHBIX KJIACCOB; MPUYUHBI MHOTO0Opa3us
YTJIEBOJOPOIOB; TPHYMHBI CXOJCTBA XHUMHYECKUX CBOWCTB YTJIEBOJIOPOIOB
OJIHOTO KJjlacca; IMPOCTPAaHCTBEHHOE CTPOSHHE MOJIEKYJ YIJIEBOJIOPOJIOB C
MO3WIIMA THOpHUIM3AIMM  aTOMHBIX OpOWTalel; XWMHUYECKHE CBOWMCTBA
YTJICBOJIOPOJOB C TIO3UIIMH TCOPUH XMMHUYISCKOTO CTPOCHUS;

aHaJM3UPOBATh:

pe3yIbTaThl JIA0OPATOPHBIX OMBITOB, NPAKTHYECKUX padoT; YdUeOHYIO
uH()OpMaIHIo;

oOpararhcsi:

C BellleCTBaMHU, XMMHUUYECKOM MOCYJI0M, Ja0OpaTOpHBIM OO0OpPYIOBAHUEM,
npudopamu;

IIPOBOJIUTH:

MaTeMaTHYSCKUE BBIUMCIICHHS TIPU  PEIICHWH PACUCTHBIX  3aj]ad;



XUMUYECKAA  DKCIIEPUMEHT;  MOJCIMPOBAHME  MOJEKYJI  OPTaHMYECKHUX
COCJIMHCHU;

II0JIB30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIAMH O€30I1aCHOTO MOBEICHHS IIPU 00pallEHUN
C BEIIECTBAMHM, XHUMHUYECKON IMOCYAOW, JTa0OpPaTOPHBIM OOOPYJOBAaHUEM H
HarpeBaTebHbIMU NpUOOpamu;

PUMEHSTD:

U3Yy4YECHHbIE MTOHATHUS U 3aKOHBI IIPU XapaKTEPUCTUKE COCTaBa, (PU3NUECKHUX,
XUMHUYECKHX CBOMCTB, CIIOCOOOB TMOJIYYEHHs] YIJIEBOJOPOAOB, PELIECHUU
pacyeTHBIX 3a/1a4.

Tema 3. CiupThl 1 GpeHobI (8§ 4acoB)

Crouptsl. OyHKIIMOHANIbHAS TpyIina cnupToB. Kiaccudukanus COupToB:
OJTHOATOMHBIE 1 MHOTOAQTOMHBIE; IEPBUYHbBIC, BTOPUYHBIE, TPETUYHBIE.

Haceliennbie  ogHOaTOMHBIE cnupThl. OmpeaeseHue Kiacca, oOIas
dbopmyna, cTpoeHre, MOJCKYISPHBIE U CTPYKTYpPHBbIE (HOPMYIbl HACBIIIEHHBIX
OJTHOATOMHBIX CIIUPTOB. METaHONI M 3TAHOJ KaK NPEACTABUTENIA HACBIIIECHHBIX
OHOATOMHBIX CHOUPTOB. M30oMepuss ymIepOgHOro CKelera W MOJIOKEHHUS
(GYHKIIMOHATBEHOM IPYIIBI HACKIIICHHBIX OTHOATOMHBIX crTupToB. HoMeHkmarypa
NIOITAK u TpuBHabHBIC HA3BAaHUS CIIUPTOB.

@Pu3nyecKue CBOKMCTBA CIIUPTOB. BonopoaHas CBA3b U MEKMOJIEKYIISIPHOE
B3aUMOJICHCTBUE. BrusiHue BOAOPOJHOW CBA3M Ha TEMIIEPATypbl KUIMEHUS U
pPacTBOPUMOCTb CIIUPTOB.

XUMHAYECKUE CBOWMCTBA CIHAPTOB: B3aUMOACHUCTBUE CO IICJIOYHBIMH
METaJulaMH, TAJIOTEHOBOJIOPOIAMHU, BHYTPUMOJICKYJISIPHAS U MEXMOJEKYIISAPHAS
Jeruaparanus; OKUCJIEHUE: MOJHOE€ U YaCTHYHOE (MEPBUYHBIX CHUPTOB JO
aJIbJICTUJIOB).

[lonyyenue cnupToB B JA0OpaTopud  TUaparaiueil  ajaKeHOB,
B3aUMOJICICTBUEM TaJIOTEHAIIKAHOB C BOJIHBIM PACTBOPOM Iiesiouu. [I[pumenenue
CIIUPTOB. TOKCUYHOCTH CIMPTOB U HAPKOTUYECKUX CPEICTB.

MHOroaroMHbele CHUPTHL. ITUICHIIUKOIL (3TaHAWON-1,2) W [IULEepUH
(mpomanTpuoi-1,2,3) kKak IpeACTaBUTEIM MHOTOATOMHBIX CIUPTOB, UX COCTAaB,
CTPOCHHE, CTPYKTYpHBIE (OPMYITBI, GU3UIECKUE CBOWCTBA.

XUMHAYECKUE CBOMCTBA: B3aMMOJACHCTBUE CO MICJIOYHBIMM METaJUIaMH,
MUHEPAIBHBIMU KHUCJIOTaMH (Ha TMPUMEpPE a30THOM KHCIOTHI), THAPOKCHIOM
menu(Il) (kauecTBeHHass peakilus Ha MHOTOATOMHBIE CHUPTHI). [IlpuMeHeHue
STUJICHIJIMKOJIS Y TJIULEPUHA.

B3anMocCBsA3b MEX1y HACBIIIEHHBIMU, HEHACBIIIICHHBIMU YTJIEBOJAOPOAAMHU
Y CIIUPTaMH.



®enonbl. [Tonarue o dhenonax, onpeaeneHue kiacca. CocTaB U CTPOCHHE
dbeHona; MoJieKylnspHas W CTpyKTypHas ¢opmynsl. dusznueckne CBOWCTBA
dbeHona.

XUMHUYECKHE CBOMCTBA (PeHoda: B3aUMOJCUCTBHE CO IEIOYHBIMU
MeTajulaMHi, pacTBOpaMM Ienodeld, OpoMHUpOBaHHWE U HUTPOBAHHE II0
apomatudyeckoMmy sapy. KauectBeHHass peakius Ha (eHOa ¢ OpOMHOM BOOiA.
B3anMHO€ BiIusHUE TPyl aTOMOB B MOJIeKyJie heHoIa.

[Ipumenenue enona.

JlemoHCTpauuu

8. Monenu MOJEKyYII METAHOJIA, 3TAHOJIA, STUIICHIJIUKOJS, TIIULEPUHA.

9. CpaBHEHME PACTBOPUMOCTH B BOJIE€ HACBHIIICHHBIX OJHOATOMHBIX
CIIUPTOB.

10. BzaumoaelicTBHE 3TaHOJA C HATPUEM.

11. Topenue sTanona.

JlabopaTopHBbI€ OMBITHI

2. Oxucnenne 3tanona okcugom meau(Il).

3. BzaumoneiicTBue mmiepuHa ¢ ruapokcuaom meau(1l).

OCHOBHBLIE TPEBOBAHUA
K PE3VJIETATAM VUEBHOU JIEATEJIBHOCTHU YUAIIIUXCS

Yuyamuecs JOJKHBI:

NaBaTh onpenelIeHus NOHSATHUSM: KHUCIIOPOACOAEPIKAIINE
OpraHUYECKHE COCAMHEHHUS; CIIUPTHI, (PEHOJIbI; TUAPOKCHUIIbHAS FPYIIA;

OCYWECTBIATH CIEAYIOMMNUE BUABI ACATECIBHOCTHU:

Ha3bIBaTh:

KaueCTBEHHBIE PEaKIMM HAa MHOTOaTOMHBIE CIUPTHI U (PEeHoJ; OOIIyIO
(dbopMylly HACBIILIEHHBIX OJHOATOMHBIX CIHUPTOB; ONPEACIICHUs KJIACCOB OJIHO-,
MHOTOaTOMHBIX CHUPTOB U (eHosioB; cnupthl no HomeHkiarype UIOIIAK u
¢denou; 001acTy MPAKTUYECKOTO MCHOJIB30BAHMS CIIUPTOB M (PEeHOJIA; COCTaB U
CTPOEHUE OFHO-, MHOTOATOMHBIX CHUPTOB M (peHOJa, CIOCOObI MOTYYEHUS
HACBILIEHHBIX OJHOATOMHBIX CIHUPTOB M (DEHONA; XapakTep HW3MEHEHUs
(¢u3MYECKNX CBOMCTB HACBHIIICHHBIX OJTHOATOMHBIX CIIUPTOB B TOMOJOTHYECKOM
pAly W TPUYMHY HUX W3MECHEHUS,; XHMHYECKHE CBOWCTBA HACBHIIIEHHBIX
OJTHOATOMHBIX CIIUPTOB, STUIICHIJIUKOIIS, TIIUIEPUHA U (PEHOIIA;

pasnuyars:

MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI U3yUEHHBIX COCIUHEHHUIA;

ONPENEIIATH:



NPUHAAJIEKHOCTh OPraHWYECKOTO COEIUHEHHS K KIacCy CIUPTOB H
(GbeHoIOB MO CTPYKTypHOU (opMylie; MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
CIUPTOB; OATWICHIJIMKOIb, TJIHULEPUH U (eHON (SKCIEPUMEHTANIBHO IO
Ka4eCTBEHHBIM PEAKITHSIM);

COCTaBJISITh:

(opMylly = HACBIIIEHHOTO  OJHOAaTOMHOIO  CIHPTa, ATUJICHIJIMKOJIS,
IIUIEeprHa, peHona (MONEKYIIPHYI0, CTPYKTYPHYIO); MOEIN MOJIEKYJ CIIUPTOB
U (heHoJa; CTPYKTypHBIE (OPMYIIBI CIIUPTOB U (PEHOJIA 110 UX HA3BAHUSIM; CXEMBbI,
OTpaXxarollie  B3aUMOCBA3b  MEXKAY  YIIEBOJAOPONAMH,  HACBHIIICHHBIMU
OJTHOATOMHBIMHU CHUPTamMu, (EHOJIOM; YpaBHEHUSI PEAKIUN, OTpa’Karollue
U3yYEHHBIE XMMUYECKUE CBOMCTBAa CHUPTOB U (DeHOIA; CHOCOOBI MOTYyYEHHUS
CIIUPTOB;

XapaKTepHU30BaTh:

CrocoOBbl MOMYYEHUsI CIUPTOB; CTPOCHUE CIUPTOB U (heHona; (pU3ndecKue
CBOMCTBa CHUPTOB W ()EHONA, M3YyUYCHHbIE XMMHYECKHE CBOWCTBA CIIUPTOB M
deHnomna;

OOBSICHATD:

B3aMMOCBS3b MEX]y COCTaBOM, CTPOCHHMEM W CBOMCTBAMHU HACBHIIEHHBIX
OJTHOATOMHBIX CHUPTOB, (PEHOJIA; B3aUMOCBS3b YIJIEBOJAOPOOB, HACHIIIEHHBIX
OTHOATOMHBIX CIUPTOB, ()EHOJIA; TPUYMHBI CXOJICTBA XHMHYECKHUX CBOWCTB
rOMOJIOTOB HACHIIMICHHBIX OJHOATOMHBIX CIIUPTOB; XHUMHYECKHE CBOWCTBA
W3YYCHHBIX COSAMHEHUH C TIO3UITUN TEOPHH XUMHUECKOTO CTPOCHMUS;

MIPOBOJIUTH:

XUMHUYECKAN IKCIIEPUMEHT;

MOJIb30BATHCS:

y4eOHBIM TOCOOMEM; MMPABMIIAMH O€30MIACHOTO MMOBEICHHUS TTPU 00paIlieHnn
C BEIECTBAMHU, XMUMHUYECKOM IMOCYAO0H, Ja0OpaTOpPHBIM OO0OpYyAOBaHUEM U
HarpeBaTeIbHBIMHU PHOOPaMU;

IPUMEHSTD:

W3YYCHHBIC TIOHSTHS W 3aKOHBI MPU XapaKTEPHUCTHKE COCTaBa, (DU3WYECKUX U
XUMUYECKUX CBOMCTB CHUPTOB, ()eHOJIA; CIIOCOOOB MONYYEHUS HACBHIIMICHHBIX
OTHOATOMHBIX CIIMPTOB; TMpaBuUiia OE30MACHOTO TMOBEACHUS MPHU OOpaIEHUU C
BEIIECTBAMH, XHUMHUYECKON TMOCYIOM, JIabOpaTOpHBIM OOOpPYIOBAaHUEM W
pudopamu.
Tema 4. Anpaerunpl (2 yaca)

Ampaeruapl. OcoOeHHOCTH cTpocHHUs. DyHKIMOHANbHAS —aJlbJeTHIHAS
rpynmna. Onpezaenenue Kiacca ajibJIeTu0B.

Haceiiennsie anbaeruapl: odmas ¢Gopmysia; H30MEPHUs  YIIIEPOJHOIrO
CKeJIeTa.



Howmenknarypa MFOITAK ansaerunnos. @usnyueckue cBoiicTBa. MeraHanb u
ATaHaAJIb KaK MPEJACTABUTEIN AJIbJACTUI0B, UX COCTAaB, CTPOCHHUE.

XUMHUYECKHE CBOMCTBA: PEAKIIMA BOCCTAHOBJICHUS, OKHUCJICHHUSA [0
KapOOHOBBIX KHUCJIOT. KadecTBeHHBbIE peaklMu Ha albJIETUHYIO TPYIIIY:
«cepedpstHOTO 3epKasia» U ¢ rujpokcuom meau(1l).

[lomyyeHne anbAEruIOB OKHCICHUEM MNEPBUYHBIX cnupToB. [lomyuenue
ATaHaJIs TUApaTaluen aleTuieHa. [ [puMenenne Metanansa u 3TaHaJIs.

JlemoHCcTpauuu

12. Moaenu MOJEKyJT allbAETUIO0B.

13. Okucnenue anpaeruaa (peakius «cepeOpsHOTO 3epKaiay).
JlaGopaTopHbIE OMBITHI

4. Oxucnenue anpaeruaa ruapokcugom meau(Il).

OCHOBHBIE TPEBOBAHU
K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTHU YUAIIUXCA

VYyuamuecs 1OKHBI:

JIlaBaTh OIPEICIICHUS MOHATUSIM: allbJIETU/IbI, aJIbICTUAHAS IPYIIA; peaKIus
IMOJIMKOHICHCAIIVH;

OCYIIECTBJISITh CJICAYIOIINE BUIBI AEATEIbHOCTH:

Ha3bIBATh:

KAueCTBEHHbIE pPEaKUMM Ha albJECTUIHYI0 Tpynmy; oOmyw Qopmyiy
aJbJIETUI0B; OIPEACIICHUE Kjacca albJACTUJIOB; AIbJACTHU/IbI IO HOMEHKJIATYPE
NIOITAK; o6macTu MOpaKkTHYECKOTO HCIIOJIL30BAaHUS aJlbJICTUIOB, COCTaB W
0COOCHHOCTH CTPOCHHMS albJACTHIOB, CIIOCOOBI ITOTYUYCHHS albJACTHAOB; YCIOBUS
MPOTEKAHUS HM3YYCHHBIX peakiuii; (YHKIIMOHAIBLHYIO aJbJICTHIHYIO TPYIIIY;
XapakTep U3MEHEHUs (PU3NUECKUX CBOUCTB ajIbJIeTUI0B B TOMOJOTHUYECKOM PSITY
U TIPUYMHY WX U3MEHEHHUsI; U3YUYCHHbIC XUMUYECKUE CBOMCTBA aJIbCTUI0OB;

pazinyaTh:

MOJIEKYJISIPHBIE U CTPYKTYpHBIE (hOPMYIIbI alIbJIETHUIOB;

OTIPEICIIATD:

MPUHAJICKHOCTh OPraHUYECKOTO COEAMHEHMSI K KJIACCY QIbJCTHIOB MO
CTPYKTYpHOU (opmyiie; MpOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJ ajbJeTyJIOB;
albJETU bl (AKCIIEPUMEHTAIBHO 10 KaYECTBEHHBIM PEAKITUSM);

COCTaBJIATh:

dbopmyny anpaeruaa (MOJICKYISIPHYIO, CTPYKTYPHYIO); MOJEIU MOJIEKYJI
METaHAJIsI M A3TaHajsl; CTPYKTYpHbIE (hOPMYJIbl albIETHUI0B M0 UX HA3BaHUSIM;
CXEMBbI, OTPa)X)arlMe B3aNMMOCBS3b MEXKIY YIVIEBOJOPOJAAMHU, HACBIIICHHBIMU
0/JTHOQTOMHBIMH CIIUPTAMU W ajibJIETUIaMU; YPAaBHEHUS PEaKIIUM, OTpaKkaloIue



U3Yy4YECHHbIE XUMUUYECKHUE CBOMCTBA aJIbJIETH/I0B, CIOCOOBI UX MOTYUYEHUS;

XapaKTepU30BaTh:

CHOCOOBI TIOJyUYEHHUsI METaHAJIA U 3TAaHAJIS; CTPOSHUE METAHAJS U dTaHaJs;
(du3nyeckue CBOMCTBA aJbACTHJIOB, M3YyYECHHbIE XHUMHUYECKHE CBOWCTBA
aJIbJIETU]IOB;

OOBSACHSTH:

B3aMMOCBSI3b MEXJY COCTaBOM, CTPOCHHEM U CBOMCTBAMH albJCTHU]IOB;
B3aMMOCBSI3b  YIJIEBOJOPOJOB,  HACHIIIEHHBIX  OJHOATOMHBIX  CIUPTOB,
aJIbJIETUJI0B; IPUYUHBI CXOACTBA XMMHUYECKUX CBOWCTB T'OMOJIOTOB aJIbJIETHU]IOB;
XUMHUYECKHE CBOMCTBA U3YUEHHBIX COETUHEHUH € MMO3ULIUUA TEOPUH XUMHUYECKOTO
CTPOEHHUS;

IPOBOJIUTH:

XUMUYECKUN SKCIIEPUMEHT;

M0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIaMH O€30IIaCHOTO MOBEICHUS IIPU OOpallleHUH
C BelIeCTBAaMH, XHMHUYECKOH NOCYJO0W, JIabopaTopHBIM O0OOpPYJOBAaHUEM U
HarpeBaTeIbHbIMU IPUOOpaMH;

IIPUMEHSTH:

U3YyUYCHHbIE MOHATUS U 3aKOHBI IPU XapaKTEPUCTUKE COCTaBa, (PU3HMUECKUX
U XUMUYECKUX CBOMCTB aJbJEIUI0B; CIIOCOOOB MOJYUEHUS allbJIETUIOB.

Tema 5. KapOonosbie kuciotsl (10 yacon)

KapGonoBeie kucnotel. OcobGeHHOCTH CcTpoeHusa. DyHKIHMOHATLHAS
kapOokcwiabHas rpymma.  OmnpeneneHue  Kjgacca  KapOOHOBBIX — KHCIOT.
Knaccupukanuss kapOOHOBBIX  KHCJIOT: HACBIIMICHHBIC, HEHACHIIIEHHBIC,
apoMaTUYECKUE; OAHOOCHOBHBIE, IBYXOCHOBHBIE.

OHOOCHOBHBIC HACBHIIICHHBIE KapOOHOBBIC KHUCIOTHI: CTPOEHHUE; OO0Ias,
MOJIEKYJISIPHBIE U CTPYKTYpHBIE (hopMyIibl. I30Mepus yriepoIHOro CKeJeTa.

MypaBbuHass M YKCyCHasi KHUCJIOThl KakK TMPEJCTAaBUTENIM HACHIIICHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJOT. [[albMUTHHOBAS U CT€APUHOBASI KUCIIOTHI
KaK MPeJACTaBUTENN BBICIINX HACBIIIEHHBIX KAPOOHOBBIX KUCIIOT.

Homenknatypa HMIOITAK kapOoHOBBIX KHCIOT. DU3MYECKHE CBONCTBA
KapOOHOBBIX KHCIJIOT, BIMSHUE BOJOPOJHON CBS3W HA TEMIICpaTypy KUIICHHUS U
pPacTBOPUMOCTb.

XUMUYECKHe CBOMCTBA: U3MEHEHHE OKpackKu WHIUKATOPOB,
B3aMMO/ICHCTBUE C METAJJIAMH, OKCHUJAMH U TUJIPOKCHIAMHU METAJIJIOB, COJISIMU
oosiee cnabbix KUCIOT. Peakmus stepudukanuu. Peakuus 3aMmeineHus: aToma
BOJIOPO/Ia METUJILHOM IPYMITbI YKCYCHOM KUCIIOTHI HA aToM rajioreHa. [lonydenue
KapOOHOBBIX KHCJIOT OKMCJIICHUEM aJIKaHOB, IIEPBUYHBIX CIIMPTOB M AJIbJICTHJIOB.



OnenHOBasE KUCJIOTA KaK MPEICTABUTEIb OJHOOCHOBHBIX HEHACBIIIEHHBIX
KapOOHOBBIX  KHCJIOT:  COCTaB, CTpOeHHME. XUMHUYECKHE  CBOMCTBA:
MPUCOEIMHEHUE BOJIOPOJIa U TAJOI€HOB IO JBOWHOM CBSI3M YTJIEBOJIOPOIHOMN
rpynmnsl.  Jlpyrue TpeacTaBUTENM HEHACBHIIMICHHBIX KHUCIOT: aKpuJoBas,
JIMHOJIEBAs! U JIMHOJIEHOBAasi. KapOOHOBBIE KUCTOTHI B IPUPO/IE.

[IpumeHneHne kapOOHOBBIX KUCIIOT.

B3auMocBsI3p  MEXIy  YIJI€BOJIOPOJAMH, CHUPTAMH,  allbJIETUIaMH,
KapOOHOBBIMH KHUCIIOTAMH.

JlemoHCcTpauuu

14. Moaenu MosaeKyJ1 KapOOHOBBIX KHCIIOT.

15. PacTBOpuMOCTb KapOOHOBBIX KUCJIOT B BOJIE, ACHCTBUE HA UHIUKATOPHI.

16. OTHOLIEHNE OJIEMHOBOM KHCIIOTHI K PaCTBOpaM IMEpMAaHTaHaTa KaJIds U
OpoMa; B3auMOJICHCTBUE CO IIEIOYBIO.

PacueTHble 3amaun

3. BrruncieHus o ypaBHEHUSIM PEAKIUIA, IPOTEKAIOIINUX B PACTBOPAX.

[IpakTuueckue pabOThI

2. CpaBHEHHE CBOMCTB KapOOHOBBIX M HEOPTaHMYECKUX KUCIOT (1 Jac).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOM JIEATEJBHOCTH YUAIIIMXCS

Yuamuecs 10JKHbI:

JaBaTh OMPEIEICHUs] MOHATUAM: KapOOHOBBIE KUCIOTHI, CIOXKHbBIE 3(UPDI;
KapOOKCUITbHAS TPYIINA;

OCYIIECTBIISATh CJIEIYIOUINE BUAbI ACSITEIbHOCTH:

Ha3bIBaTh:

KAueCTBEHHbIE pPEaKUUM Ha KapOOHOBBIE KHUCIOTHI; OOIIyI0 (QopMyiy
KapOOHOBBIX KHCIIOT; OINpPEIEIeHHE Kiacca KapOOHOBBIX KHUCIOT; KapOOHOBBIE
kucnotel 1o HoMmeHkiarype WIOIIAK W TpuBHAIBHBIMM  Ha3BaHUSIMU
(MypaBbHMHas, YKCyCHasi, MaJIbMUTUHOBAs, CT€ApUHOBAs, OJEUHOBAsA); 00JIaCTU
NPAKTUYECKOTO HMCIOJIB30BaHUs KapOOHOBBIX KHCIIOT, COCTaB M OCOOCHHOCTH
CTpOEHUS KApOOHOBBIX KHCIIOT, CHOCOOBI MOTYyUEHUsI KAPOOHOBBIX KUCIIOT; TUITHI
XUMHUYECKUX peaKiuil KapOOHOBBIX KHUCIOT; YCIOBHUSI MPOTEKAHUS N3YyUYECHHBIX
peakuui ¢ yyacTueM KapOOHOBBIX KUCIOT; (PYHKIIMOHAIbHYIO KapOOKCUIBHYIO
rpynny; GU3NYeCKre CBOMCTBA KapOOHOBBIX KHCIIOT;, W3YYCHHBIE XUMUYECKUE
CBOMCTBA KapOOHOBBIX KUCJIOT;

OTpPEEIATh:

NPUHAIJICKHOCTh OPTraHMYECKOro COEAMHEHUs K Kiaccy KapOOHOBBIX
KHUCJIOT 10 CTPYKTYpHOU (popmyIie; KapOOHOBBIE KUCIOTHI (3KCIIEPUMEHTAIBHO



0 KAYECTBEHHOMN pPeakiuin);

pasnnuyaTh:

MOJICKYJISIPHBIE U CTPYKTYpHbIE (POpMysbl KapOOHOBBIX KHCIOT; THIIbI
W3YUCHHBIX XMMHUYECKHX pEaKiMil KapOOHOBBIX KHUCIOT IO YPaBHEHUSIM U
cxemawm;

COCTAaBJISITh:

dbopMmyy KapOOHOBOW KHMCJIOTHI (MOJIEKYJISIPHYIO, CTPYKTYPHYIO); MOJEIH
MOJIEKYJI METAaHOBOM U 3TAHOBOM KHUCIJIOT; CTPYKTYpHBIE (DOpMYJIbI KAPOOHOBBIX
KUCJIOT TI0 HX Ha3BaHUSIM; CXEMbl, OTPaXKAIOIIME B3aUMOCBS3b MEXKIY
YTJIEBOJOPOJaMH, HACBHIIIEHHBIMA OJHOATOMHBIMU CIIUPTAMHU, aJbICTHAAMH U
KapOOHOBBIMHM KHCJIOTAMH; YpaBHEHHUS pPEaKlUid, OTpaKarollue HN3yYeHHBIC
XUMUYECKHUE CBOMCTBA KAPOOHOBBIX KUCIIOT, CIIOCOOBI UX MOJyUYECHHUS;

XapaKTEepPU30BaTh:

CTPOCHHE METAaHOBOM M JTAaHOBOM KHUCIOT; (PU3UYECKHUE CBOICTBA
KapOOHOBBIX KHCIIOT; U3YYEHHbIE XUMUUECKHE CBOMCTBA KApOOHOBBIX KUCIIOT;

OOBSCHSITH:

B3aMMOCBSI3b MEXJY COCTaBOM, CTPOEHHEM U CBOMCTBAMHM KapOOHOBBIX
KHUCJIOT; B3aUMOCBSI3b YIJIEBOJOPOJOB, HACBHIIIEHHBIX OAHOATOMHBIX CIHUPTOB,
aJIbJICTUIIOB, KapOOHOBBIX KHUCJIOT; MPUYHHBI CXOJICTBA XUMUYECKUX CBOMNCTB
rOMOJIOTOB KapOOHOBBIX KUCIIOT; XMMUYECKHE CBOMCTBA N3YUYEHHBIX COSTMHEHU I
C MO3ULMU TEOPUH XUMHUECKOTO CTPOCHUS;

IPOBOJIUTH:

MaTeMaTUYECKUE BBIUMUCICHUS TMPU  PEIICHUH PaCUETHBIX  3ajady;
XAMHUYECKUN SKCIIEPUMEHT;

N0JIB30BATHCS:

y4eOHBIM MOCOOMEM; MPaBHIIaMH O€30TIaCHOTO TMOBEICHHUS TIPU 00paIlleHuN
C BEILIECTBAMHM, XMUMHUYECKON IMOCYAO0H, JTa0OpaTOpPHBIM OOOpYJOBAaHUEM H
HarpeBaTebHbIMU NpUOOpamu;

MPUMEHSITH:

U3YUYEHHBIE TOHATHUS U 3aKOHBI MPU XapaKTEPUCTUKE COCTaBa, PU3NUECKUX,
XMMHUYECKUX CBOMCTB U CIIOCOOOB MOIyYeHHsI KAPOOHOBBIX KUCIIOT.

Tema 6. Cnoxubie 3¢upsbl. XKups! (4 gaca)
Cnoxuble 3¢upbsl. OmnpenencHue kimacca, obmas ¢dopmyna, CTPOCHHE.
OTUNOBBIN 3PUpP YKCYCHON KUCIIOTHI KaK MPECTABUTEINb CI0KHBIX 3(PUPOB.
Homenknarypa UIOIIAK u TpuBuanbHble Ha3BaHMS CIOXHBIX 3(QUPOB.
®duznueckre CBOWCTBA CHOXKHBIX 3¢upoB. IlomyueHue CcloXHBIX 3PUPOB:
peakuus 3TepuduKanuu.
XUMUYECKUE CBOMCTBA: TUAPOJIN3 (KUCIOTHBIA U MIETOYHOM).



Crnoxueie >¢pupsl B mnpupone. I[Ipumenenue. IlonusdupHble BoOJIOKHA
(J1aBcan).

Kupsel. CocraB, CTpO€HHE M HOMEHKJIATypa TpUIIIALepuI0oB. dusndeckue
CBOMCTBA. XUMHUUYECKUE CBOMCTBA: T'MIAPOJIU3, TMApUpOBaHUE. buosiornyeckas
POJIb KUPOB.

Mbuia. [1oHATHE O CHHTETUYECKHUX MOIOILIUX CPEACTBAX.

JlemoHCcTpauuu

17. Ilonmyyenue cinoxkHOro 3¢hupa yKCyCHOM KHUCTOTHI.

18. O6pa3siibl COKHBIX 3(HUPOB, TOIUIGUPHBIX BOJOKOH U TOJIUMEPOB.

JlaGopaTopHBIE OIBITHI

5. MHccnegoBaHue CBOWCTB JKHPOB (PacTBOPUMOCTb, JI0KA3aTEIbCTBO
HEHACBIIIEHHOT0 XapaKTepa OCTaTKOB KapOOHOBBIX KUCIOT).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAILIMXCS

VYyuamuecs 1OKHBI:

JlaBaTh ONpEAENICHUS OHITHUSIM: )KUPHI;

OCYLIECTBJIIATh CIEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

o011yt0 (QopMysly CIOXKHBIX S(PUPOB; OMNPENEIICHUS KJIACCOB CIIOXHBIX
3¢UpOoB U KUPOB; cioxkHbe 3pupsl 1no HoMmeHkiuarype WIOITAK, »xupsl
TPUBUAIBHBIMU Ha3BAaHUSAMU; 00I1ACTU NPAKTHUECKOTO UCTIOJIb30BaHUS CIIOKHBIX
3(UPOB U KHUPOB; COCTaB M CTPOEHUE CIOXKHBIX I(PUPOB U >KHPOB, CIIOCOO
MOJTyYEHHUS CIOXKHBIX 3(UPOB U KUPOB, TUIHI U3YUECHHBIX XUMUYECKUX PEAKIIUA
CJIO’KHBIX A(UPOB U KUPOB; YCIOBUS MPOTEKAHUS U3YUECHHBIX PEAKIINI CITOAKHBIX
3(UPOB U KUPOB; PU3NYECKHE CBOMCTBA CIOKHBIX 3PUPOB U )KUPOB; U3YUEHHBIE
XUMUYECKHE CBOMCTBA CIIOKHBIX 3(DUPOB U KUPOB;

pa3nuyarh:

MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI CII0KHBIX 3(UPOB U KUPOB;

ONPEIEHATH:

MPUHAIJICKHOCTh OPTaHUYECKOTO COSAMHEHHUSI K KIJIACCy CIOXKHBIX 3(PUPOB U
KHUPOB IO CTPYKTYpHOU (popmysie; TUIBI M3YyUYEHHBIX XUMHYECKHX pEeaKIui
CIIO’KHBIX 3(DMPOB U KUPOB MO YPABHEHUSM;

COCTAaBJISITh:

dbopmyny cioxHOro 3¢upa (MOJEKYIIPHYIO, CTPYKTYPHYIO); CTPYKTYpPHbIE
bopMyJibl  CIIOXKHBIX 3(QHUPOB MO WX HA3BaHUSIM; CXEMBbI, OTPAXKAIOIINE
B3aMMOCBSI3b MEX/y HACBIIIEHHBIMUA OJTHOATOMHBIMU CHUPTAMH, KApOOHOBBIMU
KUCJIOTaMM, CJOXHBIMH 3(QUpaMu; ypaBHEHHS peakiil, OTpakarolne



U3YYCHHBIE XUMUUYECKHUE CBOMCTBA CIIOKHBIX 3PHUPOB, CIIOCOO UX TOTYUCHUS;

XapaKTepU30BaTh:

Croco0 TOJIYYEHHS CIIO0KHBIX 3(GUPOB; (U3NUECKHUE CBOMCTBA CIOKHBIX
3(UPOB; N3YyUEHHBIE XUMHUYECKHNE CBOMCTBA CIIOKHBIX I(HUPOB;

IIPOBOJINTH:

XUMUYECKUN SKCTICPUMEHT;

M0JIb30BAThCSL:

y4eOHBIM MMOCOOHEM; TTpaBHJIaMU 0€30MacHOT0 TOBEICHUS MTPU 0OpaIeHUH
C BEIIECTBAMH, XHMHUYECKOH TOCYIOW, JabopaTopHBIM O00OpYyIOBAaHUEM U
HarpeBaTeIbHBIMU TPUOOPaMH;

IPUMCHSITD:

W3Y4YEHHBIC TTOHATHS W 3aKOHBI MPHU XapaKTEPUCTUKE COCTaBa, PU3NUECKUX,
XUMHUYECKUX CBOKCTB U CITOCOOOB MOTYYEHHUS CIIOKHBIX 3(QHUPOB.

Tema 7. YriaeBoms! (8 4acoB)

Yrnesoapl. Onpenenenue kiacca. O0mas hopmyna.

Monocaxapusl. ['1r0k03a: cocTaB, (PyHKIIMOHAIBHBIE TPYIIbBI, CTPOCHUE
MOJIEKYJIbl. JIMHEWHas M IUKIWYECKHe O- U [-POpMbl MOJIEKYJBI TIIOKO3BI.
®pyKTO3a - U30Mep MIOKO03bl. PU3HUECKUE CBOMCTBA ITIOKO3bI U (PPYKTO3BI.

XHUMHYECKHUE CBOMCTBA TJIIOKO3bl: OKHMCICHHME O TJIIOKOHOBOM KHMCIOTHI,
BOCCTAHOBJIEHHUE JI0 IIECTUATOMHOTO CIUpTa copduta; OpokeHue (CIupToBOE U
MOJIOYHOKHCTI0E). KauecTBeHHBIE peakIuy Ha TII0K03Y: "cepeOpsHoro 3epkana’
u ¢ ruapokcusioM meau(ll). Haxoxnenue B nmpupo/ie, NoaydeHUue U MPpUMEHEHUE
[JIFOKO3BI.

Hucaxapunpl. Caxapo3a Kak NpeICTaBUTENb JIUCAaXapHUI0B, €€ COCTaB.
Monekynapuas ¢opmyna. dusmyeckue CBONCTBA. XUMHUYECKHE CBOMCTBA:
ruaponu3. [lonyyenue u npuMeHeHUe caxapo3bl.

[Honmucaxapuasl. Kpaxman — npupoansiii nonucaxapus. CTpoeHre MOJIEKYJI
KpaxMalia (OCTaTKu o.-IJIH0K03b1). Dusznueckre cBOMCTBA.

XUMHUECKUE CBOMCTBAa: TUIposin3 ((PepMEHTATUBHBIN, KHUCIOTHBIN);
peakius ¢ UoJ0M (KayecTBEHHas peaKilusl Ha Kpaxman).

[emntono3a — npupoaubiii nonucaxapus. CoctaB M CTPOCHHE MOJIEKYJI
EJUTIOJI03bI (OCTaTKHU [-TTF0K0361). DU3nUecKre CBOMCTBRA.

XHWMHYECKUE CBOMCTBA: TOPEHHE, THUAPOJU3, OOpa30BaHUE CIOKHBIX
a¢upoB. HatypanpHbie 1 HCKyCCTBEHHBIE BOJIOKHA. [[prMeHeHHEe IeUTI0I036I U
€€ MPOU3BOIHbIX.

3HaveHMe YIJIEBOIOB KaK MUTATEIbHbBIX BEIIECTB.

JlemoHCTpannu



19. Okucnenne riatoKo3bl (Peakius «cepeOpsiHOTO 3epKaiay ).

20. I'maponu3 caxapo3sl.

21. O6pa31ibl ICKYCCTBEHHBIX BOJIOKOH U TKaHEH.

JlaGopaTopHbIE OMBITHI

6. BzaumosaeiicTBue 10K03b1 ¢ ruapokcuioM meau(1l).

7. N3yuenue pusnyuecknx cBOMCTB Kpaxmaia. B3anmojencTere kpaxmania ¢
HOJIOM.

[TpakTuueckue paboThI

3. Pemenue skcnepuMeHTaNbHBIX 3a7a4 (1 gac).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU AEATEJIBHOCTU YUAILIXCS

Yuamuecs 10JKHBI:

JIlaBaTh OINPEACICHUS OHATUSIM: YTJIEBOBI;

OCYIIECTBJISITh CJICAYIOIINE BUIBI AEATEIbHOCTH:

HAa3bIBATh:

o01ryto popMymy yriaeBOAOB; OMpPEACICHUE Kilacca YIIeBOJA0B; U3yUYCHHbIE
YIJIEBOJIbI TPUBUAIBHBIMU HAa3BAHUSIMU; KAUECTBEHHBIC PEAKIIMM HA U3YyUYECHHBIC
YTJIEBOJIBI; 00JIACTH TMPAKTUYECKOTO HCIOIB30BAHUS H3YYCHHBIX YTJICBOJIOB;
COCTaB M CTPOEHHE HM3YUYECHHBIX YIJIEBOJOB, THUIIbI HM3YYEHHBIX XUMHUUYECKHUX
peakiuii yrieBoJ10B; (pu3nueckre CBOMCTBA YIIE€BO/I0B; N3yUCHHBIE XUMUYECKUE
CBOMCTBA yIJIEBOOB;

pa3nuyarh:

MOJIEKYJISIPHBIE U CTPYKTYPHBIE ()OPMYJIBI YTIIEBOJIOB;

ONPENEIATD:

MIPUHAJIEKHOCTh OPraHUYECKOTO COEAMHEHUS K KJIACCy YIJIEBOJIOB IO
CTPYKTYpHOU (opmyJie; CTpOeHUE MOJIEKYJ YIJIEBOJOB; TJIOKO3Y U Kpaxmal
(3KCTIEPUMEHTATILHO 10 KAU€CTBEHHBIM PEAKIIUSIM);

COCTaBJISITh:

bopMyIIbl M3YUYEHHBIX YTJIEBOIOB (MOJICKYJISIPHBIC, CTPYKTYPHBIE: TJIFOKO3BI,
GpyKTO3bI, Kpaxmayia, IEJIII0N03bl; MOJCKYJSIPHYIO: Caxapo3bl); ypaBHEHUS
pEaAKLMM, OTPAKAOIIME N3YUYCHHBIE XUMUUECKUE CBOMCTBA YTIIEBOAOB;

XapaKTeprU30BaTh:

CTPOGHHE TJIOKO3bI, (PYKTO3bI, Kpaxmana, IEJUTIOIO03b, (U3UIECKUE
CBOICTBA YTIJI€BO/IOB; U3YYEHHbIE XUMUUECKUE CBOMCTBA YIJIEBOAOB;

aHaJIM3UPOBATH:

pe3yJibTaThl JTAOOPATOPHBIX OMBITOB, MPAKTHYECKUX padoT; y4eOHYIO
uH(dopMaIuio;

oOparaThcs:



C BEUIECTBAMHU, XMMHUYECKOW MOCYAOH, JabOpaTopHBIM O0OpYIOBaHUEM,
npudopamu;

IPOBOJUTD:

XUMUYECKUI 3KCIIEPUMEHT;

N0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIAMH O€30I1aCHOTO MOBEICHHS IIPU 00pallEeHUN
C BEIIECTBAMHM, XHUMHUYECKON IMOCYAOW, JTa0OpPaTOPHBIM OOOPYJOBAaHUEM H
HarpeBaTeIbHbIMU MTPUOOpaMH;

IPUMEHSITh:

U3YyYCHHbIE MOHATUS U 3aKOHBI IPU XapaKTEPUCTUKE COCTaBa, (PU3HMUECKUX
U XUMHUYECKUX CBOMCTB YIJIEBOJOB.

Tema 8. AzoTconepxaniyue opraHudeckue coeuHeHust (6 4acoB)

Amunbl. Onpenenenue kiacca. OcodeHHoctu crpoenus. Knaccudukanus
amMuHOB. [lepBUuUHbIE HACHIIEHHBIE aMUHBI, 001Ias (opmysia. AMHUHOTPYMIA.
CTpyKTypHasi u30Me€pHsi U HOMEHKJIATypa IMEPBUYHBIX aMUHOB. Du3nueckue
CBOMCTBA.

XHUMUYECKUE CBOMCTBA: OCHOBHBIE CBOMCTBA aMHUHOB (PEakKIMu C BOJAOU U
KHCJIOTaMHM ), IOJIHOE OKHUCIICHUE.

AHWIMH KaK TPEACTABUTENb apOMAaTHYECKUX AMUHOB. MOJEKyJsIpHas |
cTpykrypHas ¢opmynbl. CrpoeHue MoJieKyibl. Du3nyeckue CBOWCTBA.
XUMHUUYECKUE CBOICTBA: PeakUMU aHWUJIMHA MO aMUHOIpyMIe (C KUCIOTaMu) U
apoMaTU4eCcKoOMYy s1py (C OpOMHOM BOOM).

[lonmyyeHne amMWHOB BOCCTAHOBJICHHEM HUTpPOCOeAUMHEHUM. [IpumeneHue
aHUJIMHA.

AmuHOKuCHOTEL.  OmnpeneneHue kiacca. @OyHKUMOHANBHBIE TPYIIIBI
aMUHOKUCIOT. M30Mepust 1 HomeHkinarypa: TpuBuanbHas u MIOITAK.

0.-AMUHOKHCIIOTBI. AMHMHOYKCYCHAsl ~ KHCJIOTa Kak  MpEACTaBUTEIb

AMUHOKHCJIOT, €€ COCTaB, CTPOCHUE MOJIEKYJIBI.
PU3NYECKUE  CBOWCTBA  O-aMUHOKHUCIIOT. XMMHUYECKUE  CBOMCTBA  OL-
AMUHOKHCIIOT: B3aMMOJICUCTBUE C OCHOBAaHUSAMM U KHcCJIOTaMu (ampoTepHbIe
CBOMCTBa);  oOpa3oBaHHME  CIOXHBIX  3(QUPOB;  B3aUMOJECUCTBHE  C
amMuHOKHCcIoTamMu (oOpa3zoBanue nenTuaoB). [lentunnas cBsi3b.

[TomyyeHre aMHHOYKCYCHOM KMCJIOTBI U3 XJIOPYKCYCHOW KUCIIOTHI.

[IpumeHeHne u OuosorMyeckas pojab AaMHHOKUCIOT. AMHHOKHCIOTHI
3aMEHUMBIE U HE3aMEHUMBIE.

CuHTETHYECKHE TTOJIMaMUTHBIE BOJIOKHA: KAIIPOH.

benku — mnOpupoOaHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. CocrtaB
CTpOEHUE OEITKOBBIX MAKPOMOJIEKYII.



XVMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIIHS, IIBETHBIC PEAKIIHH.
buonoruyeckas poib GEIKOB.

JleMoHCTpauuu

22. Mojenu MOJEKYJT METHJIAMUHA U STHJIAMUHA.

23. Jlenatypauus O€IKOB.

JlaGopaTopHbIE OMBITHI

6. CBolicTBa OCJIKOB: JICHATypaIlys, IIBETHBIC PEaKIINH.
[TpakTuyeckue paboThI

4. Pemenue sKcriepuMeHTaIbHBIX 3a1a4 (1 gac).

OCHOBHBIE TPEBOBAHUM A
K PE3YJIbTATAM YYEBHOM JIESITEJIBHOCTHU VUAILIMXCS

Yuyamuecs J10IKHBI:

JaBaTh OINpPEJEICHUS MOHATUIM: aMUHbI, AMUHOKHUCIIOTHI, OCJIKU; pEeaKIUsl
METITU3alIN Y,

OCYIIECTBJIATH CJACAYIOUINE BUIbI JEATCIBHOCTH:

Ha3bIBATh:
o0myo (GopMmysly TEPBUYHBIX aAMHHOB; OIpEACICHUS KIaCCOB IEPBHYHBIX
aMUHOB, O.-aMUHOKHUCJIOT M OCJIKOB, HW3y4Y€HHbIC IEPBUYHBIC aMHUHBI, Ol-
AMHUHOKHUCJIOTBI, O0JaCTH MPAKTHUYECKOTO HCIIOJIB30BAaHUS O.-aMHUHOKHUCIOT W
OCIIKOB; COCTaB M CTPOCHHE TMEPBUYHBIX AMHUHOB, aMHHOKHCIIOT W OCIIKOB,
W3YUYCHHbBIE CIOCOOBI MOJyYEHUS IEPBUYHBIX AMUHOB, (L-aMUHOKHCJIOT U OCJIKOB;
TUMBl XUMUYECKUX PEAKIMi MEePBUYHBIX aMHUHOB, OL-aMHUHOKHCIIOT M OEJIKOB;
(GYHKIIMOHATIbHBIE TPYIIbl MEPBUYHBIX AMHHOB, O-aMHUHOKHUCIOT U OECJIKOB;
(dbu3nYecKue CBOMCTBA TMEPBHYHBIX aMHUHOB, O,-aMHHOKHUCIIOT H OCIJIKOB;
XUMUYECKHUE CBOMCTBAa TMEPBUYHBIX AMHUHOB, O-aMHUHOKHUCJIOT U OCJIKOB;
M3YUYCHHBIC KAYECTBEHHBIE PEaKIIMKU Ha OCJIKU;

pasnyaTh:

MOJICKYJISIpHBIE W CTPYKTYpHBIC (OpMyabl TEPBUYHBIX aMHUHOB, O -
AMHUHOKHCIIOT 1 OCJIKOB;

ONPEACsATh:

MPUHAICKHOCTh OPTaHUYECKOTO0 COCIUHEHUS K IIEPBUYHBIM aMUHaM,
AMUHOKHUCJIOTaM M OeJllkaM 10 CTPYKTYpHOM (opmyJie; THUIIBI XUMHYECKHUX
peaKuuil IepBUYHBIX aMUHOB, Ol-aMHUHOKHUCIIOT U OCJIKOB 110 YPABHEHUSIM; OCIIKU
(3KCIEpUMEHTAJIBHO MO0 KaY€CTBEHHBIM PEAKIIUSIM );

COCTaBJIATh:

dbopMysibl TEPBUYHBIX aMUHOB (MOJICKYJISIPHBIE M CTPYKTYpHBIE), OL-



AMUHOKHUCIIOT (CTPYKTYpHBIE), OCIKOB (IIEpBUYHAS CTPYKTypa); CXEMBI,
OTpaXaIOIINE B3aWUMOCBS3b MEXAY YIVICBOJAOPOJAMH ¢  TIEPBUYHBIMU
HACBHIIMICHHBIMA ~ aMWHAMH, MEXIy KapOOHOBBIMH KHCIOTaMH H  O-
aMUHOKHCIIOTaMH; YPaBHEHUS PEaKIui, OTpaKarolue N3yICHHBIC XUMUICCKUE
CBOMCTBA TICPBUYHBIX HACHIIICHHBIX aMHUHOB M O.-aMHUHOKHUCIJIOT; W3Yy4YCHHBIC
CIIOCOOBI MOTYYCHHSI IEPBUYHBIX HACBHIIIICHHBIX aMUHOB U (L-aMHUHOKHCJIOT;

XapaKTEePU30BaTh:

¢bu3nyeckue CBOWCTBA TEPBUYHBIX HACHIIIEHHBIX AaMUHOB U O-
AMUHOKHCIIOT; M3YYEHHBbIC XMMHUYECKHE CBOWCTBA TIEPBUYHBIX HACBHIICHHBIX
AaMUHOB M O-aMHHOKHCJIOT;, CIIOCOOBI TIOJYYECHHS TMEPBUYHBIX HACHIIIEHHBIX
aMUHOB U Ol-aMHUHOKHCIIOT;

OOBSACHSITH:

B3aMMOCBSI3b MEXKIy COCTaBOM, CTPOSCHHEM M CBOWCTBAMH IIEPBUYHBIX
HACBHIIICHHBIX AaMHWHOB UM O-aMHHOKHUCJIOT, B3aHMMOCBS3b YTJIEBOJOPOIOB,
NEPBUYHBIX HACBHIIICHHBIX AMHUHOB M O-aMHUHOKHCIIOT; TMPUYUHBI CXOJCTBA
XUMUYECKUX CBOWCTB TOMOJIOTOB IIE€PBHYHBIX HACHIIMICHHBIX aMHHOB;
XUMHUYECKHAE CBOMCTBA M3YYCHHBIX COSAUHEHUH C TIO3UIIUNA TEOPHUH XUMHIECKOTO
CTPOCHHS,

aHATM3UPOBATh:

pe3yabTaThl JIA0OPATOPHBIX OIBITOB, MPAaKTUUYECKUX paldoT; Y4YEOHYIO
uH(dOpMaIHIO;

oOpararhbcsi:

C BEIECTBAMHU, XHMUYECKOW TOCYI0H, J1a0OpaTOpPHBIM OO0OpPYIOBAHUEM,
npudopamu;

IIPOBOJINTH:

XUMUYCCKUA DKCIIEPUMEHT, MOJCIMPOBAHNE MOJCKYJI OPTraHUYSCKUX
COCIMHCHUM;

MOJIb30BATHCS

y4eOHBIM MMOCOOMEM; MPaBHIIaMH O€30TIaCHOTO MMOBEICHUS TIPU 00pallleHuN
C BEIECTBAMH, XHUMHUYECKOW IMOCYAO0H, Ta0OpaTOPHBIM OO0OpPYIOBAaHUEM H
HarpeBaTeIbHBIMY MPUOOPaMU;

IPUMEHSTH:

W3Y4YCHHBIC TTOHATHS M 3aKOHBI P XapaKTEPUCTUKE COCTaBa, PU3NUECKUX,
XUMHUYECKUX CBOMCTB M CITOCOOOB IMOTYUSHUS IEPBUIHBIX HACBHIIIICHHBIX aMHHOB
U Ol-aMHUHOKHCIIOT.

Tema 9. OGo01IeHHE M CHCTEMAaTH3aIHsl 3HAHUN 110 OPTaHWYECKOW XUMUHN
(2 gaca)



Knaccuduxaius opraHuuecKux BeIleCTB.
B3anMocCBs3b MEXTy OPTraHMYECKUMHU COSAUHECHUSIMHU PA3JIMYHBIX KJIACCOB.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YYAIIIUXCSI

Yuamuecs 10JDKHBI:

JaBaTh  OMNpEJEICHUS  TOHATUSIM:  KJIacCU(UKaIUsg  OpPraHUYECKUX
COCJIMHCHU;

OCYILIECTBJIATH CIEIYIOIINE BUbI IEATEIbHOCTH:

pa3iinyarh:

TOMOJIOTH; U30MEPbI; MOJIEKYJISIPHBIE, CTPYKTYPHBIE U CKEJIETHBIE (POPMYIIbI
OpPraHUYECKUX COCAWHECHUW; THUIIBI XUMHUYECKHX PEAKIHN OpPraHuYeCKUuX
COEMHEHUI MO0 YPABHEHUSIM U CXEMaM;

ONPENETATH:

MPUHAJIEKHOCTh OPraHUYE€CKOTO COEAMHEHUS K ONPEAECIICHHOMY KJIacCy o
CTPYKTYpHOU (opmyJie; MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, THIIBI
XAMHWYECKUX PEAKUMU OPraHMYECKUX COCAWHECHUH 110 YPAaBHEHUSM U CXEMaM;
OpraHUYECKHE COETUHEHUS (PKCIIEPUMEHTAIBHO MO KAYECTBEHHBIM PEAKIIUSM );

COCTaBJISITh:

CXEMBI, OTPAXAIOUIME B3aUMOCBS3b MEXAY OPraHMYECKUMH BEUIECTBAMU
Pa3IMYHBIX KJIACCOB; YPABHEHHUS PEAKLIHM, OTPAKAOIINE XUMUYECKUE CBOMCTBA
M3YUYCHHBIX BEIIECTB U CIIOCOOBI UX MOJYUYEHUS,

XapaKTeprU30BaTh:

CHIOCOOBI TIOJNYYEeHHS] OPTaHWYECKUX BEIIECTB; CTPOCHHME BEIIECTB; THII
XUMUYECKOW CBSI3M; (PU3NYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHUI
ONPEAECICHHOTO KJIACCA; XMMHYECKUE CBOWMCTBA OPraHUYECKUX COCIUHECHUM
ONPEAEIECHHOTr O KJIacca;

OOBSICHSTH:

B3aUMOCBSI3b MEXJY COCTaBOM, CTPOCHHMEM M CBOMCTBAMHM OPTAaHUYECKUX
BEIIECTB; B3aMMOCBS3b OPraHUYECKUX COEAUHEHUW pPA3JIUYHBIX KJIACCOB;
MPUYUHBI MHOTrooOpa3usi OpPraHWYECKUX BEUIECTB; MNPUYMHBI TPOSBICHUS
OpPraHUYE€CKUMH COCTUHEHUSIMH aM(POTEPHBIX CBOMCTB; MPUYMHBI CXOJICTBA
XAMHWYECKUX CBOMCTB OPraHUYECKUX COCAUHEHUN OJTHOTO KJIACcCa; XUMHUYECKUE
CBOWCTBA OPTraHUYECKHWX COCAMHCHUM C TO3ULUUH TEOPUH XUMHUUYECKOTO
CTPOEHUS;

MPUMEHSTH:

M3YyYCHHBIC TOHATHS M 3aKOHBI MPHU XapPAKTEPUCTUKE COCTaBa U CBOMCTB
BEILIECTB, XUMUUYECKUX PEaKIINii, CHOCOOOB MOJIyYEHHUsI BEIIECTB.



I')TABA 3
COAEP KXAHUE YYEBHOI'O ITPEMETA B XI KJIACCE.
OCHOBHBIE TPEBOBAHUS K PE3YJIBTATAM
YUYEBHOM JESTEJBHOCTH YYAIIIUXCS

Tema 1. OcHOBHBIE IOHSATHUS U 3aKOHBI XUMUU (6 4aCOB)

OCHOBHBIC TIOHATHS XUMHHU. ATOM, MOJEKYJa, BEHIECTBO. XUMHUYECKUM
anemMeHT. [IpocTele W CIIOXKHBIE BellecTBa. BeliecTBa MONEKYJISPHOIO U
HEMOJIEKYJIApHOTO cTpoeHusi. DopmynbHas enuHuna. (OCHOBHBIE KIIACCHI
HEOPTraHWYECKUX COCITUHECHUN.

KonmnuecTBeHHbIE XapaKTEPUCTUKU BEIIECTBA: Macca, MaccoBas JOJIA
3JIEMEHTA B BEILIECTBE, KOJIMYECTBO (XMMUYECKOE KOJIMYECTBO), MOJISIpHAs Macca,
MaccoBas J10JIsl BEIIECTBA B CMECH, 00beMHast J0JIs ra3a B ra30BOM CMECH.

3aKOH COXpaHEHMSI MACCHI BEILIECTB.

3aKOH MOCTOSIHCTBA COCTAaBa BEUIECTBA.

3akoH ABoraapo. MomsipHbIil 00BeM Tasa.

JleMoHCTpaunu

1. OnbITbl, AOKAa3bIBAIOIIME BBIMOJIHEHUE 3aKOHA COXPAHEHUS MAacChl
BEILIECTB B XUMUYECKUX PEAKIHUSIX.

PacueTHble 3amaun

1. Pacuer 0ObEMHBIX OTHOIIEHUI ra3000pa3HbIX BEIIECTB [0 XUMUYECKUM
YPaBHEHUSIM.

2. BpIUnCIIEHNE OTHOCUTEIBHOU NIJIOTHOCTHA U MOJIIPHOM MacCChI rasa.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIITXCS

Yuamuecs 10JKHbI:

JaBaTh OMpPEACIICHUsI MIOHATHIM: BEIIECTBO; aTOM, MOJICKYJIa, XUMUICCKUN
AJIEMEHT; TMPOCTOE U CII0OKHOE BEIIECTBO, XHUMHYECKOE COCTUHCHUC;
MOJICKYJISIPHOE W HEMOJICKYJIIPHOE CTPOCHHUE BellecTBa; (popMyibHas €IUHHAIIA,
XUMUYeCcKasi popMyIia; KOJIMIECTBO BEIIECTBA; 00beMHas J0JIs Ta3a B CMECH;

OCYIIECTBIISTH CICAYIOIINE BUABI JEATEILHOCTH:

HA3bIBATH:

GbOpMYITUPOBKH 3aKOHOB: COXPAHEHHUSI MAaCChl BEIIECTB, IOCTOSIHCTBA
cocraBa, ABOTaJIpo;

IIPOBOJIUTH:

MaTeMaTHYeCKUE BBHIYUCIICHUS MPY PEIICHUH pacueTHBIX 3a/1a4;

TI0JIB30BATHCS

y4eOHBIM MOCOOMEM; TaOIUIIEH PACTBOPUMOCTH KHUCIIOT, OCHOBaHUH, COJIeH



B Boje; Tabmunen «llepuonnyeckas cucTeMa XHUMHUYECKHUX JJIEMEHTOB
JI.N.MenneneeBa»; mpaBuwiamMu O€30MAaCHOTO IOBEACHUSA TPU OOPAIICHUH C
BCIIECTBAMH, XHMHUYECKOM TOCYJIOH, Ja0OpaTOPHBIM OO0OpYJOBaHHEM U
HarpeBaTeIbHbIMU TPUOOpaAMHU.

Tema 2. CtpoeHue aTomMa U NEPUOANIYECKUI 3aKOH (8 4acoB)

Snepnas Momenbp crpoeHuss aroma. CocTaB aTOMHOrO sjpa. ATOMHBIN
HOMEpP, MaccoBo€ 4nciio. PU3NYECKUI CMBICT ATOMHOIO HOMEPA XUMMUYECKOTO
AJIIEMEHTA.

Hyxmuasl 1 n30TOmBL. SIBIEHUE PaIMOAKTUBHOCTH.

CocTosiHue dJeKTpoHa B aroMe. ATOMHas OpOUTalb. DHEPreTHUYEeCKUi
YPOBEHb, JIHEPreTUYECKUl MOIypOBEHb, S-, p-, d-opOutanu. OcCHOBHOE U
BO30YXK/JEHHOE  COCTOSIHMSI ~ aTOoMa.  ODJEKTPOHHO-TpapUuecKue  CXEMBbl,
AIIEKTPOHHBIE KOH(GUTYpAITUX aTOMOB 3JIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB.

[leproauueckuii 3aKOH U MEPUOJIUUECKAsE CUCTEMA XUMUUYECKUX 3JIEMEHTOB
J.M.Menpeneena.

[leproguyHOCTP HM3MEHEHUS AaTOMHOIO paJnyca, METAUIMYECKUX H
HEMETAUIMYECKUX  CBOWCTB, JJIEKTPOOTPHUIATEILHOCTA C  YBEIMYECHUEM
aTOMHOI'O HOMEpa »3JIEMEHTOB A-rpynn. M3MeHeHHe KUCIOTHO-OCHOBHBIX
CBOMCTB OKCHJOB M THUAPOKCHUJOB C YBEIWYEHHEM aTOMHOTO HOMeEpa Jjis
aeMeHTOB A-rpytil. OU3NYECKUil CMBICT HOMEpa Nepuoa U HoMepa IPYIIIIbI.

XapakTepuCTUKa XUMHUYECKOTO DJJEMEHTa [0 €ro TMOJIOKEHUIO B
NEPUOJUYECKON CHUCTEME W CTPOCHHUIO aToMa. 3HA4Y€HUE MEePHOIMYECKOTO
3aKOHa.

JlemoHCTpannu

2. TabauIIpl MEPUOANIECKON CHCTEMBI.

OCHOBHBIE TPEBOBAHIA
K PE3VJIbLTATAM YUYEBHOU JIEATEJIBHOCTU YHAIINXCA

Yyamuecs TOJKHBL:

JaBaTh OMpEICICHUS MOHITUSAM: aM(OTEPHOCTD; MEpUOINYSCKas CUCTEMa
XMMHWYECKUX D3JIEMEHTOB (MEpHOJ, TPYMMa); OTHOCHUTENIbHAs aTOMHAas Macca;
pagdyc aroMa; H30TOMbI, PAJAUOAKTHUBHOCTH, OpOWTANb, JHEPreTHUCCKHIT
YPOBEHB, TOAYPOBEHB; JICKTPOHHO-Tpaduieckas cxema, (popmysia SIeKTPOHHOMN
KOH(UTYpALNU; 3JIEKTPOOTPHUIIATEILHOCTD;

OCYIIECTBJISITh CJICAYIOLINE BUIbI AEATEIbHOCTH:

Ha3bIBaTh:

bOpMYITMPOBKY MEPUOIUIECKOTO 3aKOHA,;

COCTaBIJIATh:



(bOpMYJIBI AIEKTPOHHBIX KOHPUTYPALIUN U AJIEKTPOHHO-TPAPUUECKUE CXEMBI
3aMOJHEHUS PJIEKTPOHAMU 3JIEKTPOHHBIX CJIOEB aTOMOB XMMHYECKUX IJIEMEHTOB
MEPBBIX TPEX MEPUOOB NEPUOTUUECKON CUCTEMBI;

XapaKTEePU30BaTh:

XUMUYECKHE JJIEMEHTBHI MO TIOJOXKCHHIO B TEPUOJAMYECKON CHUCTEME H
CTPOSHHUIO aTOMOB; 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB aTOMOB XMMHYECKHUX
AJIEMEHTOB W 0O0pa3yeMbIX MMH BEMIeCTB (IIPOCTHIC BEIIECTBA, BOIOPOIHBIC
COCIMHEHMS, OKCHJbI, THUJPOKCUIbI) HA OCHOBE IIOJOKEHHUS DJIEMEHTa B
MIEPUOJNYECKON CUCTEME;

OOBSICHATD:

bu3YecKuil CMBICT AaTOMHOTO HOMEpa, HOMEpa Mepuoia U HOMepa IPYIIIbI
(mms A-Tpymin); 3aKOHOMEPHOCTH HM3MEHCHHS CBOWCTB aTOMOB XHMHUYECKHX
AJIEMEHTOB JIJISI DJIEMEHTOB TIEPBBIX TPEX MEPHUOIOB;

TIOJIB30BATHCS

y4eOHBIM mocoOuem; Tabmuieh «llepuoguyeckass cucTeMa XUMHYECKUX
anemeHToB J.M.MeHneneeBa»; mpaBuiaaMud O€30MaCHOTO TIOBEACHUS TIPH
oOpalieHMu C  BEIIeCTBAaMH, XUMHUYECKOW TMOCYZOH, J1abopaTOpHBIM
000pYyI0BaHUEM U HarpeBaTEIbLHBIMU TPUOOPaAMHU.

Tema 3. Xumuueckas CBs3b U CTpOEHHUE BenecTBa (6 4acoB)

[Ipupoga ©  TUNBI XUMHUYECKOM CBsi3M  (KOBaJICHTHAsl, HWOHHas,
Metaiuyeckasi). [lonsipHas u HemoJisspHas KOBaJieHTHas CBs3b. KpaTHOCTH
CBSI3HU.

OOMEHHBII ¥ JOHOPHO-AaKIENTOPHBIH  MEXaHU3Mbl  0Opa30BaHUsA
KOBAJICHTHOM CBSI3H.

BajleHTHOCTB U CTENEeHb OKUCIICHHS.

MexMOJIEKYIISIPHOE B3auMOAeMCTBUE. BogopoaHas CBsI3b U €€ BIMSHUE HA
dbuznyeckue cBONCTBA BellecTBa. BomopoaHas CBsi3b B IPUPOJAHBIX 00BEKTAX.

Tumnel KpUCTAUIMYECKUX CTPYKTYp: aTOMHasi, HMOHHAs, MOJEKYJIIpHas,
METaJUINYECKasl.

JlemoHCTpannu

3. OGpa3ibl BEMIeCTB ¢ Pa3TUIHBIM THIIOM XUMHYECKOU CBSI3H.

4. KpucTtammyecKkue pelieTKd BEIIECTB C PAa3IMYHbIM TUIIOM XUMHUYECKOU
CBSI3U.

JlaGopaTopHbIE OIBITHI

1. CocraBneHue Mojejied MOJIEKYJ HEOPraHWYECKHMX M OpPraHuYECKHUX
COEIMHEHUI.



OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTH YUAIIIMXCS

Yuammecs 10JKHBL:

JlaBaTh ONPEICICHUSI MOHATUSAM: BaJICHTHOCTH; BAJCHTHBIE SJICKTPOHBIL
XUMHUUYECKasl CBs3b; KOBAJICHTHAsS! CBA3b (MOJISIpHAS U HEMOJISIpHAs); KPATHOCTh
CBSI3W; WOH, HWOHHAas CBSI3b; METAJUIMYECKAs] CBS3b, MEXKMOJEKYJISIPHOE
B3aUMOJCHUCTBUE;  BOJOPOJHAsT  CBSI3b;  JUIIONb, AaTOMHBIC, HWOHHBIE,
METAIUINYECKUE, MOJIEKYJISIPHBIE KPUCTAILIbI; CTENIEHb OKUCIICHHUS;

OCYILIECTBJIATH CIEIYIOIINE BUbI IEATEIbHOCTH:

Ha3bIBaTh:

THUI XUMUYECKOM CBSI3H;

pasiinyarh:

BEIIIECTBA C PA3JIMUYHBIM TUIIOM XUMHUYECKOU CBSI3U 1O hopMyiam;

ONPENCIISATH:

BAJICHTHOCTh M CTEIMEHb OKHUCJICHUS XUMHUYECKOTO 3JIeMEeHTa 1o dhopmyiie
COCIMHEHHUS; THUI XHUMHYECKOW CBSI3U (MEXIYy METALUIOM U T[aJOr€HOM;
BOJIOPOAOM U HEMETAJUIOM; MEXKJIY AaTOMaMHM HEMETAJJIOB C pPa3jIuYHbIMHU
3HAYEHUSIMU JIEKTPOOTPULIATEIBHOCTH; B MPOCTHIX BEIIECTBAX);

COCTaBJISITh:

CTPYKTYpPHBIE ()OPMYJIbI BEIIECTB MOJIEKYJISIPHOTO CTPOCHUS;

XapaKTepHU30BaTh:

MEKMOJIEKYJISIPHOE B3aUMOJICVICTBHUE;

OOBSCHSITH:

MEXaHU3Mbl O00pa30BaHUA XWMHUYECKOW CBSI3M: HOHHOW, KOBAJICHTHOU
(0OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ), METAILNTHYECKOM;

MTOJIb30BATHCA:

y4eOHBIM mocoOuem; Tabmuieh «llepuoguyeckass cucTeMa XUMHYECKUX
anemenToB J[.M.MeHneneeBa»; mnpaBujaaMu O€30IaCHOTO TOBEACHUS MIPU
oOpalieHMd C  BelIeCTBaMH, XUMHUYECKOW MOCYAOH, J1abopaTOpHBIM
000Opy/I0BaHKEM M HarpeBaTeIbHBIMU MPUOOPAMH.

Tema 4. XuMudeckue peaxkiiuu (8 4acoB)

Krnaccudukanmst XuMH4eCKuX peakifui.

TemmoBoit  »ddekr xmmuyeckor  peaknum. Peakmum  9K30- U
SHIO0TEPMUYECKHE. TepMOXUMUYECKUE YPaBHECHHUSI.

CKOpOCTh XUMHYECKMX pPEaKIUi. 3aBUCUMOCTh CKOPOCTH XUMHYECKHX
peaKkIuii OT MPUPOABl U KOHIICHTPAIIUU PEArupyIOIINX BEIIECTB, TEMIIEPATyPhI,
TJIOIIAIM TTOBEPXHOCTH COMIPUKOCHOBEHUS, HAJIMUMS KaTalnu3aTopa.

OOpaTUMOCTh XUMUYECKHUX peakiuil. XuMUueckoe paBHoBecue. CmenieHue



XUMHUYECKOTO0 PaBHOBECHs MO JeWCTBHEM BHEWHUX (GakTopoB (mpuHiun Jle
[IaTenne).

JlemoHCcTpauuu

5. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

6. DK30- U SHAOTEPMUYECKUAE MPOIIECCHI.

7. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKUX PEaKIMil OT TUIOIIA A MOBEPXHOCTH
CONPUKOCHOBEHUS PEarupyoliux BEIIeCTB.

8. Karanmutnueckoe 1 HEKaTaJTuTUYECKOE PA3JIOKEHHE TEPOKCUIA BOIOPOIA.

9. JleficTBUE YKCYCHOM U CEPHOM KUCJIOT Ha IUHK (3KEJIE30).

Pacuernbie 3a51aun

3. PacyeTsl 1O TEpPMOXUMHUYECKUM YPABHEHUSIM.

JlaGopaTopHbIE OMBITHI

2. WccnenoBaHue BIUSHUS TEMIIEPATYpPbl U KOHIICHTPAIMU KHUCJIOTHI Ha
CKOPOCTb B3aUMOJICUCTBUSI IIUHKA (3KeJie3a) U COJISTHON KUCIIOTHI.

[IpakTrueckue padoThI

1. Xumunueckue peakuuu (1 gac).

OCHOBHBIE TPEBOBAHUIA
K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAILIMXCS

VYuamuecs JOJKHBIL:

JaBaTh OMpPEACNICHUs] MOHITUSAM: TEIJIOBON 3P (HEKT XMMUUYECKON peakiuu;
9K30- M DHJIOTEPMHUYECKHE PEAKIMU; CKOPOCTh XUMHUYECKOM peaKiuu;
XUMUYECKOE PAaBHOBECHE;

OCYLIECTBIIATh CIAEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATH:

NPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEAKLIMM; THUII XUMUYECKOU
peakiuu;

(GakTophl, BIMSIONIME HA CKOPOCTb XWMHUUYECKUX PEAKIMl; NpUMEpPbI
HEOOpaTUMBIX M OOPATUMBIX XUMUYECKHUX PEaKIINii;

pa3nuyarh:

THUIIBl XUMUYECKUX PEaKIUH 110 YPABHEHHUSIM;

ONPEIEHATH:

BELIECTBO-OKUCIUTENb M  BEIIECTBO-BOCCTAHOBUTENIb [0 YPAaBHEHUIO
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHOW PEAKIINH;

TUI XUMHAYECKOW PEaKlMK 10 YPaBHEHUIO;

OOBSICHATH:

3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOW pEeaKIMu OT pPa3IudHbIX (PaKTopoB
(mpupoAbl pearupyrommx BEUIECTB, KOHUEHTpAIMU, TEMIIepaTyphbl, J1aBJICHHUS,
KaTaju3aropa, IUIONAAN IOBEPXHOCTH  CONPUKOCHOBEHHMS);  CYLIHOCTb



XUMHYECKOIO PAaBHOBECHS U YCIIOBHSI €TO CMELIECHUS;

POBOAUTD:

MaTeMaTHYeCKHE BBIYUCICHHUS MNP  PEUICHUM PpacCUYETHBIX  3a7]auy;
XUMUYECKUI 3KCIIEPUMEHT;

II0JIB30BATHCS:

y4eOHBIM MOCOOMEM; MPABUIIAMHM O€30MIaCHOTO MOBEACHUS MPU OOpaIleHUH
C BEIIECTBAMHM, XHUMHUYECKON IMOCYAOW, JTa0OpPaTOPHBIM OOOPYJOBAaHUEM H
HarpeBaTeIbHbIMU TPUOOpaMHU.

Tema 5. Xumus pactBopoB (8 4acoB)

PactBoprl. PacTBOopeHne kak (PU3MKO-XUMHUYECKU TMpoliecc. TerioBbie
3¢ (PeKThI NpHu pacTBOPEHUHU.

[ToHsiTHE O KPUCTAILTIOTUPATAX COJICH.

PacTBOpUMOCTH BEIIECTB B BOJIE. 3aBUCUMOCTh pPACTBOPUMOCTH BEIIECTB OT
MPUPOJIbI BEIIECTBA, TeMNepaTyphl U AaBiieHus. CriocoObl BhIpaKEHUs COCTaBa
pactBopa (MaccoBas J10J1sl, MOJISIPHAsE KOHIEHTPALIHS ).

DNEKTPOJIUTHYECKAST IHCCOIMALUASl COEAUHEHHN C pPa3Iu4YHbIM THUIIOM
XAMHUYECKOM CBS3H.

Crenenp dnekTponuTHueckor nucconuanuu. CuiibHble W ciaOble
AIEKTPOIUTHI. Y PAaBHEHHUS JUCCOIMALIMM CUIIBHBIX U CJIA0BIX AJIEKTPOIUTOB.

VYcnoBusi HeEoOpaTUMOrO TPOTEKAHHMS PpEAKIUM HOHHOro OOMEHa B
pacTBOpax NEKTPOJIUTOB.

XUMHUYECKHE CBOWCTBA OCHOBAHWM, KHUCIOT, COJE€W B CBETE€ TEOPHUHU
ANEKTPOIUTUYECKOUN TUCCOIUALIHNH.

[lonarue o BomopoaHom mnokazarene (pH) pactBopa. Xapakrepuctuka
KUCJIOTHBIX M OCHOBHBIX CBOMCTB pPacTBOPOB Ha OCHOBaHMM BelIW4MHBI pH
pacrtBopa.

JleMoHCTpauuu

10. DaeKTpOnPOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB.

11. Peakiiuu noHHOrO 0OMEHa, MpoTeKarolire ¢ 00pa3oBaHUEM rasza, 0cajka,
MaJIOJIUCCOLMUPYIOLIETO BEIIECTBA.

12. XumMuyeckne CBOMCTBA KMCIOT, OCHOBAHUM M COJICH.

Pacuernsle 3agaun

4. Pacuet Macc WM 00bEMOB BEIIECTB, HEOOXOAUMBIX ISl IPUTOTOBICHUS
pacTBOpa C 3aJlaHHOW MaccoBOM jojed (MOJISIpHOM KOHUEHTpauen)
PacCTBOPEHHOT'O BENIECTBA.

JlaGopaTopHbIE OMBITHI

3. OmnpeneneHue KHUCIOTHOTO WM OCHOBHOTO XapakTepa pacTBOpa C
MOMOUIBIO UHUKATOPOB.



[IpakTuueckue pabOThI
2. H3ydeHue CBOMCTB KHUCJIOT, OCHOBAHHUW M COJIE B CBETE€ TEOPHUH
ANEKTPOIUTHYECKOM nucconuaruu (1 gac).

OCHOBHBLIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIIMXCS

Yuamuecs 10JKHbI:

J1aBaTh OIPEACIICHUS TOHATHUSM:

pacTBOPMMOCTb  BELIECTBA;  KPUCTAUIOTHAPAT;  DJIEKTPOJIUTHl WU
HEAJIEKTPOJIUTHI; AaHUOH, KATUOH; PEaKllui HOHHOTO OOMEHa;

CWIbHBIE U  cJalble  DJEKTPOJUTHI, CTEMEHb  AJIEKTPOJIUTUUYECKOU
JMCCOLMAIMY; BOJIOPOAHBIN noka3aTens (pH);

OCYILECTBIIATH CICAYIOMINE BUIBI IEATEIbHOCTH:

Ha3bIBaTh:

KaTHOHBl M aHWOHBI, YCJIOBHUS NPOTEKAaHUS PEaKUHil HOHHOrO OOMEHa;
CUJIbHBIE U CTI1a0bl€ AJIEKTPOJIUTHI;

pa3nuyarh:

YPAaBHEHHSI XUMUYECKUX PEAKLNN, 3alIMCAHHBIE B MOJIEKYJIIPHOM, ITIOJIHOU U
COKpAIIlEHHOW HOHHBIX (popMax;

COCTaBJISATh:

YPABHEHHUS DJIEKTPOJUTUYECKOM IUCCOLMALIMM KHUCJIOT, IIEI0YEH, COJIEH;
YPAaBHEHHs] XMMHUYECKUX PEAKLMN B MOJIEKYJISPHOW, MOJHOM U COKpALLEHHOU
MOHHBIX (hopmax;

XapaKkTepu30BaTh:

pacTBOp; PAaCTBOPUTENb, PACTBOPEHHOE BEMIECTBO; PACTBOPUMOCTD;
KHUCJIOTHI, HIEJI0YHN, COIU KAK IEKTPOIIUTHI;

OOBSICHSTH:

ANEKTPOITPOBOAHOCTH PACTBOPOB AIEKTPOIUTOB;

MEXaHHU3M BJIEKTPOJIUTHYECKON JUCCOLNALINH;

MIPOBOJUTH:

MAaT€éMaTUYECKUE BBIUYMCICHUS IIPU  PEIICHUM  PACUCTHBIX  3a7ady;
XUMHYECKAN DKCIIEPUMEHT;

IIOJIb30BaThCA:

y4eOHBIM TTOCOOHMEM; MTpaBMiIaMH 0€30MaCHOTO MOBEACHUS MPU 00palieHun
C BEIIECTBAMHM, XHUMHUYECKOM IMOCYA0H, JTa0OpaTOpPHBIM OO0OpPYJOBAaHUEM H
HarpeBaTebHBIMU NpUOOpamu.

Tema 6. Hemeramnsl (16 gacoB)
XUMHUYECKHE DSJIEMEHTHI HemeTauibl. [lonokeHue B NEPUOIUYECKOU



CUCTEME XUMHUYECKHUX 3J1eMeHTOB. CTPOECHHE BHEIIHUX 3JIEKTPOHHBIX 000JI04YEK
aTOMOB HEMETAJUIOB, BAJICHTHOCTD, CTEIIEHb OKUCIICHUS B COCIUHEHUSIX.

Bonopon. Bomopoa kak XMMHYECKHM BJIEMEHT M MPOCTOE BEIIECTBO.
N3oTonbl Bogopona. PrusnyecKkue CBOUCTBA.

XUMHUYECKUE CBOMCTBA: B3aUMOJIEMCTBUE C HEMETA/UIAMH, LIEJIIOYHBIMUA U
IEJIOYHO3EMENIBHBIMUA ~ METAJUIAMHU, OKCHUJAMH  METAJJIOB, TUIAPUPOBAHUE
HEHACBHIIIEHHBIX OPTAaHUYECKUX COCIMHEHUN (Ha MPUMEPE YTIIEBOJOPOJIOB).

Hcnonb30BaHne BOAOPOIa KAK IKOJIOTMYECKH YUCTOTO TOIIUBA U ChIPbS IS
XUMHUYECKOHN ITPOMBILIJIEHHOCTH.

Jleryune BOJOpPOAHBIE COEAWHEHHS HEMETAJUIOB BJIEMEHTOB A-TpyIIII
(cocraB, (hu3uyecKue CBOMCTRA).

['anorensl. ['anoreHbl Kak XMMUYECKHUE 3JIEMEHTHI U MPOCTHIE BENIECTBA.
PuU3nUECKUe CBOMCTBA MPOCTHIX BELIECTB. BaxkHEWIIME IPUPOJHBIE COEAUHEHUS
rajoreHoB.

XHUMHYECKHE CBOMCTBA TaJIOTEHOB: B3aMMOJICHCTBHE C MeETaJlIaMM,
BOJIOPOAOM, PacCTBOPAMU COJIEM TaJOT€HOBOJOPOAHBIX KHUCIIOT, XJIOPUPOBAHUE
OpPraHUYECKUX COCAMHEHWW (HAa TpPUMEpPE HACBHIIMIEHHBIX M HEHACBIIIEHHBIX
YIJIEBOJIOPOIOB).

XII0pOBOAOPOAHAS KACIIOTA: TOJTYYEHHE U XUMUYECKHUE CBOMCTBA (I€ICTBHE
Ha UHJIAMKATOPHI, B3aUMOJICHCTBUE C META/NIaMU; OCHOBHBIMU U aM(OTEPHBIMU
OKCHUJIaMU; TUAPOKCHIAMHU METAJIJIOB; COJISIMHU).

['anoreHoBOJOPOAHBIE KUCIOTHI M WX coju. KauecTBeHHBIE peakuuu Ha
XJIOpUA-, OPOMH/I- U NOJAUA-UOHBI.

Onementsl VIA-rpynmbsl: kucinopon u cepa. Kucinopon u cepa Kak
XMMHWYECKHUE JIEMEHTBI U TPOCThIE BemecTBa. [IpocThie BemecTBa Kuciopoaa u
cepsl, ajutorponus. [IpupoiHbIe COeAMHEHUST KUCIIOPOAA U CEPHL.

PuU3nvEeCKre CBOMCTBA KUCIOPOIa.

XUMHUUYECKUE CBOWMCTBA KHUCJIOPOJA: OKHUCICHUE TMPOCTBIX M CIIOKHBIX
BEIIIECTB (METAUIOB, HEMETA/IOB, okcuaa yriaepoaa(ll), cynbbumos xeneza u
LMHKa, OpraHnveckux coeauHeHuit). [lonmyuenue kucnopona B gadopaTopuu u
MIPOMBIIIJICHHOCTH.

Ousnueckne cBoucTBa cepbl. COCTaB M CTPOCHUE MOJIEKYJbI CEpHI.
XUMHUYECKHE CBOMCTBA: B3aUMOJICMCTBHE C KHUCJIOPOAOM, BOJOPOIOM,
METAJUIAMMU.

BonopoiHbie COeIMHEHUST KUCIOPOAa U CEPHI.

Bonma. Crpoenune Mosekyibl. OCOOCHHOCTH  (PUBMYECKUX CBOMCTB,
00yCIIOBJIEHHBIC BOJIOPOJHBIMU CBSI3SIMHU.

XUMHUUYECKUE CBOMCTBA BOJbI: B3aUMOJICMCTBUE C AKTUBHBIMHU METaJllIaMU,
KUCJIOTHBIMA U1 OCHOBHBIMHU OKCHJIAMMU.



CepoBoOpO/I: CTPOCHUE MOJIEKYJIbI, (PU3UYECKHE CBOWCTBA, BIUSHUE Ha
OpraHHu3M YeJIOBEKa.

Kucnopoaneie coeIMHEHUSI CEPBI.

Oxkcun  cepul(IV):  ¢usnueckue cBoiictBa. XHMHYECKHME CBOICTBA:
okuciienne 10 okcuaa cepbl(VI); B3auMojelicTBue ¢ BOJIOM C 0Opa3oBaHUEM
CEPHUCTOM KUCJIOTHI; B3aUMOJICHCTBUE C PACTBOPAMHU IIEI0UeH ¢ 00pa3zoBaHHEM
cyJibpuToB U rugpocyiabpuros. [Ipumenenne okcuaa cepbi(IV).

Oxcun cepol(VI):  ¢usnueckue cBoiicTBa. XHUMHYECKHE CBOICTBA:
B3aMMO/ICHCTBHE C BOJIOW ¢ 00pa30BaHUEM CEPHOM KUCIIOTHI.

CepHast KuHCIIOTa KaK CHJIbHAs JBYXOCHOBHAs KHUCJIOTa. XUMHUYECKHUE
CBOMCTBAa pa30aBJICHHON CEpPHOM KHCJIOTHI: JEWCTBME HAa WHAUKATOPHI;
B3aMMOJICUCTBUE C MeETaJIaMU, OCHOBHBIMHM M aM(OTEPHBIMU OKCHUIAMU,
TUAPOKCUIAMU METaJIJIOB, COJISIMU. OkuciauTenbHbIC CBOMCTBA
KOHLIEHTPUPOBAHHOMN CEPHOU KUCIJIOTHI HA IIPUMEPE B3aUMOJAEUCTBUS C MEABIO U
uHKOM. CynbdaTel: (pU3NYECKUE U XUMUUECKHE CBOMCTBA.

XHUMUYECKUE PEaKIUHU, JICKAIINE B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHS
CEPHOM KHUCJIOTBHI.

[IpumeneHue cepHOM KHCIOTHI M CyJib(datoB (riaydepoBa coiib, Ccyib(ar
MarHusi, MEJHbINH KyIiopoc).

OnemenTbl VA-rpynnsl: a3ot u ¢pocdop. A30T u pochop KaKk XUMUUECKUE
AJIEMEHTHl U TPOCThIC BellecTBa. DU3MUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
Asnotponusi ¢ochopa (Oenbiii U KpacHblii pocdop). XUMUYECKHE CBONCTBA
azota u (docdopa: B3aUMOJEHCTBHE C aKTUBHBIMH MeTajliamMu (0O0pa3oBaHHe
HUTPHUAOB U (pochumoB); B3aMMOIEHCTBUE C KUCIOPOAOM (00pa3oBaHue OKCHAA
azota(Il), okcumor docdopa(lll) u (V)); B3aumoaeicTBue a3oTa ¢ BOAOPOIOM.

AmMuak. @usnueckre cBoiCTBa. XUMHUYECKHE CBOMCTBA: B3aUMOJICHICTBUE
C KUCIIOPO10M (TOpEHHUE), BOJIOM, KUCIIOTaMH. XUMUYECKasi peakiius, Jiexxaias B
OCHOBE MIPOMBIIUICHHOTO ToTyueHus ammuaka. Conu ammoHus. KauectBenHas
peakius Ha MOHbI aMMOHUs. [I[pruMeHeHne aMmmuaka u cojaeil aMMOHMUSI.

A3oTHas xuciora. XUMUYECKHUE CBOMCTBA a30THOM KHMCJIOTHI: JIEHCTBUE Ha
WHJUKATOPBI, B3aMMOJICCTBHE C OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH,
TUAPOKCUIAMHU METaJIJIOB, COJISIMU. OkucauTenbHbIC CBOMCTBA
KOHIICHTPUPOBAHHOMW U pa30aBIICHHON a30THOM KUCIIOTHI PU B3aUMOJICUCTBUH C
MEJIbIO.

Hutpatsl: TepMHUECKOE pa3ioKeHHUE.

XUMUYECKHE PEeaKIiu, JISKAIINE B OCHOBE MPOMBIIIJICHHOTO TMOJTYYCHHS
A30THOW KHUCJIOTHL.

[IpuMeHeHre a30THOM KUCIIOTHI U HUTPATOB.

Oxkcuaer pochopa(lll) u (V), ux oOpazoBaHue B pe3yJbTaTe OKHUCICHUS



docdopa. Bzaumopeiicteue oxcuna docdopa(V) ¢ Boaoi ¢ obOpazoBaHHEM
dbochopHO KUCTOTHI; C OCHOBHBIMHU OKCHJIAMHU, IICITOYaMH.

docdopHast KHUCIOTa: OCOOEHHOCTH SIEKTPOIUTHYECKON HCCOIMALINU.
XUMHUYECKHE CBOMCTBA: JEWCTBUE HAa WHAUKATOPBI, B3aUMOJECHUCTBUE C
MeTaJlJIaMU, OCHOBHBIMM OKCHJAMU, OCHOBAaHMSIMHU, COJISIMU, aMMuakoM. Coiu
dbochopHoit kuciaotsl: pocdarsl, TUAPO- U AUTUIPOPOChATHI.

[Ipumenenue pocdopHoit kUcI0Th U pochaTos.

Baxnerme MuHepaibHble yA0OpeHus: a30THbIC, (hochOpHbIE, KAIUIHBIE,
KOMILUIEKCHBIE.

OneMmeHThl [VA-rpynnel: yriiepod U KpeEMHHU. YTJIEpOd U KPEMHHUUM Kak
XUMHYECKUE AJIEMEHTBI U TIPOCThIE BenlecTBa. DU3nuecKkne CBOMCTBA MPOCTHIX
BEIIECTB. AJoTponusi yriepoja (anMas, rpadur, ¢ysmuiepeHbl). XUMHUUECKUE
CBOMCTBA KPEMHHUS U YTJIEpOJa: B3aUMOICHCTBUE C KUCIOPOIOM U METaNIAMH.

[IpumeHeHure yriepojia U KpeMHUS.

Oxkcun  yraepoga(ll):  ¢usmyeckue cBoiicTBa. TOKCMYHOCTH OKCHJIA
yriepona(ll). Xwumuyeckne CBOWCTBA: B3aUMOJEUCTBHE C  KHCIOPOIOM,
OKCHJIaMH METaJIIOB.

Oxcun yraepona(IV): d¢usuueckue cBoiicTBa. XHUMHYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C BOJIOM, OCHOBHBIMH OKCHAAMH, Ienodamu (oOpazoBaHHE
KapOOHATOB U T'UJIPOKApOOHATOB).

Oxcunpl yriaepoja Kak 3arpsi3HUTeNId aTMOC(EepHOro Bo3ayXa.

VYronpHas KHCJIOTa Kak HeycTolWuuBoe coeauHeHue. KapOoHatsl u
ruapokapOoHaTsl. B3auMomnpeBparieHus: kapOOHATOB M THAPOKAPOOHATOB.

XUMHUYECKHE CBOMCTBA COJIEM YrOJbHOW KHCIJIOTHI: B3aUMOJICMCTBHUE C
KHCJIOTAMU, TEPMUYECKOE Pa3I0KEHUE.

KauectBenHnas peakuusi Ha KapOOHAT-HOH.

[IprumeHeHue cosiel yrojabHOU KUCIOTHI.

Oxkcupa xkpemuusi(IV): HemonekysipHoe cTpoeHue, (Gpu3nuecKkrue CBOMCTBA.
XUMUYECKHE CBOMCTBA: B3aMMOJICHCTBHUE CO Ieo4YamMu (B pacTBOpax W IpU
CIUUIaBJIEHUH ), OCHOBHBIMHU OKCHJIaMU (C 00pa30BaHUEM CUJIMKATOR).

KpemHueBasi KuciaoTa: MOJy4YeHUE JEWCTBUEM CWIBHBIX KHCIOT Ha
pacTBOPHI CUIIMKATOB; JIETUApaTalys MPpU HarpeBaHUMU.

[IpyuMeHeHre CUIMKATOB U KapOOHATOB B IMPOM3BOJICTBE CTPOUTEIBHBIX
MaTepuaioB (LIEMEHT, OETOH, CTEKJIIO).

JleMoHCTpaunu

13. O6pa3iibl pa3IMuHbIX HEMETAILIOB.

14. Tlonydyenue BogOpOa B3aMMOJAEHCTBUEM IIMHKA C COJITHOM KUCJIOTOM.

15. IlpupoaHbie COEAMHEHHUS TAIOTEHOB.

16. KauecTBeHHBIE peaklU Ha XJIOPU-, OpPOMUJI-, O I-UOHBI.



17. O6pa3is! cyibdaToB.

18. O6pa3ibl HUTPATOB.

19. O6pa3ibl MUHEPAIBHBIX YI0OPEHMUIA.

20. Mojienu KpUCTaNIMYECKUX CTPYKTYp Tpaduta 1 aamasa.

21. Peakiusi B3auMOJICUCTBUS KAPOOHATOB C KUCIOTAMM.

22. BzaumomnpeBpalieHus TuapokapOoHaTa Kajablius U KapOoHaTa KaabIlUsl.

JlaGopaTopHbIE OMBITHI

4. HcnplTaHWE WHIMKATOPOM PACTBOPOB BOAOPOAHBIX COEAUHEHHUI
HEMETAILJIOB.

5. UccnemoBanne XMMUYECKUX CBOMCTB pa30aBIEHHOIO pacTBOpa CEPHOMU
KHUCJIOTHI.

6. OOHapy>keHHE MOHOB aMMOHMUS B PaCTBOPE.

[IpakTrueckue padoThI

3. Pemenue skcnepuMeHTaIbHBIX 3a7a4 1o Teme «Hemetamisny (1 gac).

OCHOBHBIE TPEBOBAHU A
K PE3YJIbTATAM YUYEBHOU JIESITEJIBHOCTU VUAILIMXCS

VYuamuecs: 1OKHBI:

OCYIIECTBJIATH CJACAYIOUINE BUIbI AEATCIbHOCTH:

Ha3bIBATh:

XUMHUYECKHE DJIEMEHTHI METAJIJIBI 1 HEMETAJIJIBI,

dbu3nyecKrue U XUMHYECKUE CBOMCTBA U3YUEHHBIX HEMETAIIJIOB, KUCIOTHBIX
OKCHJIOB, KUCIIOT, COJIEH, aMMHaKa; Ka4eCTBEHHbIE peakuun Ha noHel NH4', CI,
Br, I', SO4*", CO3>"; cCTpOMTENIbHBIE MaTEPHAIIBL;

ONPEACsATh:

M3y4YCHHbIC  HEOPraHMYECKUE COCAUHEHUS  (IKCOEPUMEHTAJIbHO IO
KauE€CTBEHHBIM PEAKIIUSIM);

COCTaBIISITh:

ypaBHEHUS PEaKIui, XapaKTepU3yIolue XUMIUIECKUEe CBONCTBA N3YUYEHHbBIX
BEIIIECTB U CIIOCOOBI X MOJTYyUYCHUS;

XapaKTepHU30BaTh:

bu3nYecKue W XHUMHUYECKHE CBOMCTBA HEMETANIOB M WX COCIMHCHUI;
00JIaCTH MPAKTUYECKOTO MPUMEHEHNS HEMETAJIIIOB M UX COCTMHEHHUH;

MIPOBOJIUTH:

XUMUYECKUN SKCIIEPUMEHT;

IT0JIE30BAThCS:

y4eOHBIM MTOCOOMEM; TaOIHUIEH PaCTBOPUMOCTH KUCIOT, OCHOBAHUM, COJICH
B Boje; Tabmuuen «llepuonnyeckas cucTeMa XHUMHUYECKUX JJIEMEHTOB
J.N.MenneneeBa»; npaBuwiamMu O€30MACHOrO TMOBEACHUSA MPU OOPAIICHUU C



BEIIECTBAMM, XHWMHUYECKOM TMOCYyA0i, JabOpaTOpHBIM OOOPYIOBAHHEM W
HarpeBaTeIbHBIMU MpUOOpamu.

Tema 7. Metamsl (11 gacoB)

[TonmoxeHne MEeTauIoB B MIEPUOIUYECKON CUCTEME XUMUAUYECKUX IJIEMEHTOB.
Oco0OEHHOCTHU IEKTPOHHOTO CTPOCHUSI aTOMOB METAJIJIOB.

PacnipocTpaHeHHOCTH METAIIOB B 36MHOM KOPE.

PU3nYECKUEe CBOMCTBA METAILIIOB.

OO61IMe XMMHUYeCKHe CBOMCTBA METAJIOB: B3aMMOCHCTBHUE C HEMETAIIJIAMH,
BOJIOM, KUCIIOTAMHU, BOJIHBIMUA PACTBOPAMHU COJIEU. Psi1 aKTUBHOCTH METAJLIIOB.

OO6mue crnocoObl TMOJYyYEHHUs] METaUIOB (BOCCTAHOBJICHUE YIJIEPOIOM,
okcusioM yriepoja(ll), Bogopoaom, metamiamn).

CrnaBbl METaJUIOB: YyT'YH, CTajlb, OpOH3a, JaTyHb, TIOPATIOMUHUN.

DIIEKTPOJIN3 PACILJIaBOB COJICH.

CtpoeHue BHEIIHUX AJIEKTPOHHBIX 000JI04eK aToMOB MeTalioB IA, IIA u
IIIA-rpynm, crerneHu OKUCIEHUsS B coeaUHEHUsX. Duzndeckue u XMMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB.

XapaKTepUCTUKA COCIMHEHUN IIEIIOYHBIX, IIEIIOYHO3EMEIBHBIX METAIUIOB,
MarHusi 1 aJlOMHHUS: COCTaB, (PU3NUYECKHUE M XMMHYECKUE CBOMCTBA OKCHJIOB,
TUJIPOKCHUIOB, COJIEH.

’KecTkocTb BO/IBI, CIIOCOOBI YMEHBIIIEHUSI 5KECTKOCTH BOJIBI.

Baxueiimme npupoaHbIE COEAUHEHUS IIEJIOYHBIX, IIEJIOYHO3EMETbHBIX
METaJJIOB, MarHusi ¥ a;llOMUHUA.

buonornueckast pojap U NPUMEHEHUE BAKHEUIINX COCTMHECHUHN IIECIOYHBIX,
HIEJIOYHO3EMEIIbHBIX METAIIJIOB, MATHUS U AJTFIOMUHUS.

Kenezo. Haxoxnenue B mpupoje, OMoIorudaeckas poJib.

duznueckne U XUMHUYECKHUE CBOMCTBA Jkeje3a. BakHenmnine coeauHEHUS
JKeJe3a: OKCUJIbI, TUIPOKCHUIbI, COJIH.

KauectBennnie peakiiuu Ha noHbl xkenesza(Il) u xeneza(Ill).

Koppo3zus xene3a, METOIbI 3aIlIUTH OT KOPPO3HHU.

[IpyuMeHEeHNE METAJIOB U CIJIABOB.

JlemoHCTpannu

23. Komnnekiyst o0pas3iioB METAJJIOB U CIIJIABOB.

24. B3auMo1eMCTBHE METAJIJIOB C BOJIOM, KUCIIOPOIOM.

25. Koppo3us xenesa.

26. ITomydyenue u okucnenue ruapokcuaa xeneza(ll).

JlaGopaTopHbIE OMBITHI

7. B3auMOJ1IEMCTBUE METAJIJIOB C paCTBOPAMU KHUCIIOT.

8. OOHapy’keHHE NOHOB KAJIBIIHS B PACTBOPE.



9. AMdoTepHbIe CBONCTBA TUAPOKCUIOB ATIFOMUHUS U [IUHKA.
[TpakTuueckue paboThI
4. Pemenue sKCriepuMEeHTAIBHBIX 3a7a4 1o TeMe «Metamnb» (1 gac).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIIXCS

Yuamuecs 10JDKHBI:

JaBaTh OMNpPEJEICHUS TMOHATUSIM: PSAJ aKTUBHOCTH METAJJIOB; KOPPO3US;
AJIEKTPOJIIN3;

OCYIIECTBIISATh CIACAYIOIINE BUABI JEATEIbHOCTH:

HA3bIBATh:

bU3UYEeCKNe W XMMUYECKUE CBOMCTBA M3YYCHHBIX METALIOB; OCHOBHBIX U
aM(pOTEepPHBIX OKCHUJIOB, OCHOBaHWW;, aM(OTEPHBIX THUIPOKCHUIOB; COJICH;
KadeCTBEHHBIE peakyu Ha Katnonsl Ca®', Ba®', Fe*!, Fe*';

pa3nuvaTh:

nonsl Fe’" u Fe** (axcnepumenranbuo);

OTIPEICIIATH:

U3Y4YEHHBIE HEOPraHWYeCKHEe COCAMHEHUS (SKCIEPUMEHTAIBHO  TIO
KA4YE€CTBEHHBIM PEAKIIUSIM);

COCTaBJISITh:

ypaBHEHUS PEaKIIMK, XapaKTePU3YIOIIHEe XUMUISCKIE CBOMCTBA N3YUEHHBIX
BEILIECTB U CIIOCOOBI X MOJYyUYCHUS;

XapaKTEePU30BaTh:

bu3HYecKre 1 XUMUUECKIE CBOMCTBA METAJLIOB M UX COCIMHEHH; CTIOCOOBI
MOJIyYEHUSI METaJUIOB; OOJACTH MPAKTUYECKOTO KCIOJIb30BaHUS H3YUYEHHBIX
BEIIECTB;

OOBSICHSTH:

MPUYHHBI KOPPO3UH Kelie3a M BO3MOKHOCTH €€ MPe Ty IPEKICHHUS;

IIPOBOJINTH:

XUMUYECKUHA SKCTICPUMEHT;

MIOJI30BATHCS

y4eOHBIM MOCOOMEM; TaOIUIEH PACTBOPUMOCTH KHUCIOT, OCHOBaHUH, COJIeH
B Boje; Tabmmmeit «llepmomuyeckas cucTeMa XUMHUYECKUX DJIEMEHTOB
.M. MenneneeBa»; nmpaBuwiamMu O€30MACHOrO IMOBEACHUSA MPU OOPAIICHUU C
BCI[ECTBAMH, XHMHYECKOW IOCYA0H, JabOpaTOpHBIM O0OOPYIOBaHHEM M
HarpeBaTeIbHBIMH PHOOpaMHU.

Tema 8. XuMudeckue BEIISCTBA B )KM3HU U JICITEILHOCTH YeaoBeKa (3 yaca)
XHNMHYECKHUE BENIECTBA B IIOBCEIHEBHOM KU3HU YEJIOBEKA.



Xumuueckass — mpomblluieHHOCTh  PecnyOnmuku  bemapycs.  Oxpana
OKPY>KaIoIel cpeibl OT BPEAHOTO BO3JECHCTBUSI XUMUUECKUX BEIIECTB.

DKCKypcus

OKkckypcusi  (BUpPTyaJibHash  3KCKypCHs) Ha  TMPOMBIIUICHHOE  WJIU
CEILCKOXO035IUCTBEHHOE MPEANPUATHE (C YIETOM OCOOCHHOCTEHN PEroHa).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTH YUAIIIMXCS

Yyammecs TOJKHBL:

OCYIIECTBIISATh CIACAYIOIINE BUABI JEATEIbHOCTH:

HA3bIBATh:

IPEANPUITHS XUMHUECKOW MPOMBINIICHHOCTH bemapycu; skomorudeckue
po0JIeMbI, CBSI3aHHBIE C XUMUEH;

IPUMEHSTH:

W3Y4YCHHBIC TIOHATHS W 3aKOHBI MPU XapaKTEPHUCTHUKE COCTaBa U CBOMCTB
BEII[ECTB, XMMHMUYECKUX PEaKIUH, CIOCOOOB TMOJYYEHHUS BEIIECTB, PEIICHHUU
pacyeTHBIX 3ajay; mpaBuia OE30MaCHOTO TOBEACHHUS MpPU OOpaIleHUUu C
BEII[ECTBAMH, XHWMHUYECKOW TMOCYA0i, JabOpaTOpHBIM O0OOPYIOBaHHEM H
HarpeBaTeIbHBIMHU MpUOOpamMu.



