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CoctaBneHa Ha ocHoBe [lpuMMepHOW NporpaMmbl cpeaHero (noaHoro) obuwero obpasoBaHUs;

CTaHAAPTbl BTOPOro nokoneHusa. [lporpamma aBTOPCKOro Kypca xumumm ana 10-11 knaccos
O.C.l'abpuensaHa — B cb6. Paboume nporpammbl Xumma 10-11 knaccol — M.: poda, 2015

Yuye6HUK Xmus. 10 knacc. 6a3oBbiit ypoBeHb: y4ebHuK /0.C.NabpuensH.- M.: Apoda, 2017.



IInanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

Jannast yaeOHasi mporpamma 00eCcTieunBaeT JOCTHKCHUS CICIYIOIINX PEe3yIbTaTOB
yuebHoro npeamera «Xumus» y yyamuxcs 10 kiaccoB 6a30BOro ypoBHs U3YYEHUS] XUMUU

npeomemmbsle pe3yibmamosl 0C60EHUA KypCd:
1) B nosnasamenvhoii cghepe:

a) JaBaThb ONPCACICHUA NU3YUCHHBIM IIOHATUSAM;

6) ONUCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO MPOBEJCHHBIE SKCIICPUMEHTBHI,
UCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKHIA, POJHOMN) S3bIK M SA3bIK XUMUM;

B) OIMMCBIBATDH U pa3indaTbh U3YYCHHBIC KJIACChI HCOPTraHUYUCCKUXH OPIraHUYCCKUX
COGI[I/IHGHI/If/'I, XUMHNYCCKUEC PCAKIINH,

I') KJIacCu(UIUPOBaTh U3y4YEHHbIC OOBEKTHI U SIBICHUS;
1) HaOJIIOAaTh IEMOHCTPUPYEMBIE i CAMOCTOSATEIBHO MPOBOAUMBIE OIBITHI, XHMUYECKHE
peakIyy, NPOTEKAIOIE B IPUPOIEH B OBITY;

€) JIeNaTh BBIBOJIBI U YMO3AKIIOUCHHSI U3 HAOIMIOACHUM, U3YUEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB [0 aHAJIOTHU CO
CBOMCTBaMHU U3YYECHHBIX;

) CTPYKTYPHUPOBATh U3yYEHHBIH MaTepuall;
3) HHTEPIPETUPOBATH XUMUYECKYIO HH(OPMALIHIO, ITOJIyYEHHYIO U3 APYTUX UCTOUHUKOB;

1) OIUCBIBATH CTPOEHUE ATOMOB 3JIEMEHTOB 1—4-T0 IEpHOA0B C UCTIOIb30BaHUEM
ANEKTPOHHBIX KOH(PUTypauii aTOMOB;

K) MOJIEIMPOBATh CTPOCHHUE MPOCTEHIINX MOJIEKYJI HEOPIraHUYECKUX U OPraHUYEeCKUX
BELIECTB, KPUCTAILIIOB;

2. B YEeHHOCMHO-0PUEHMAYUOHHOU chepe — aHATU3UPOBATh U OLIEHUBATh MOCIEACTBUS IS
OKpY’KaroIlel cpeJibl ObITOBOI M MPOU3BOJICTBEHHOM ESTEIBHOCTH YEI0BEKaA,
CBSI3aHHOM C nepepabOTKOM BEIECTB;

B Mpy006oll cghepe — TIPOBOIUTH XUMUUECKHUI IKCTIEPUMEHT;

4. B cghepe usuueckoll Kyrbmypsbi — OKa3bIBaTh MEPBYIO MOMOILb IIPU OTPABICHUSX,
0’KOTax U JIPYTUX TpaBMax, CBSI3aHHBIX C BELIECTBAMU U J1a00OpaTOPHBIM
000opyI0BaHUEM;

w

B pesynbrate wu3ydeHus y4yeOHOro mnpeamera «XHUMHUS» Ha YPOBHE CpPEAHEro oOIIero
00pa30BaHus BHITYCKHUK HAa 0A30BOM YPOBHE HAYUUTCS:

pacKphIBaTh Ha MpUMepax pojb XUMHUH B JOPMHUPOBAHUU COBPEMEHHON HAYyYHOU KapTHHBI MHUpa
nB HpaKTHLIeCKOﬁ JCATCIIbHOCTH YCIIOBCKA,

JEMOHCTPUPOBaTh HAa IpPHUMEpax B3aMMOCBA3b MEXAY XMMHUEH W JPYITMMH €CTECTBEHHBIMU
HayKamH;

pacKpbIBaTh Ha PUMEPAX MOJOKEHUS TEOPUHN XUMuieckoro crpoeHus A.M. bytneposa;
noHuMath ¢usndeckuii cmpica [lepuoanueckoro 3akona [I.M. MenneneeBa u Ha ero OCHOBE
OOBSICHATh 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JEMEHTOB M OOpa30BaHHBIX UMM BELIECTB OT
3JIEKTPOHHOI'O CTPOEHUS ATOMOB;



OOBSCHATH MPUYMHBI MHOTOOOPa3Hs BEIIECTB HA OCHOBE OOIIUX MPECTaBICHUN 00 MX COCTaBe
U CTPOCHHH,

NPUMEHATh TIPAaBHJIA CHCTEMATHYECKOHM MEXKIyHApPOJHOW HOMEHKIIATyphl KakK CpeJCTBa
pa3NuYeHus U UACHTU(UKAIIUH BELIECTB MO UX COCTaBYy U CTPOCHHIO;

COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYpPHBIC (POPMYJIbI OPTaHUYCCKUX BEHICCTB KaK HOCHTENCH
I/IH(I)OpMaLII/II/I 0 CTpOCHI/II/I BCIICCTBA, €ro CBOﬁCTBaX )41 HpI/IHal[J'Ie)KHOCTI/I K onpeneneHHOMy
KJIACCy COCTUHCHHUIA;

XapaKTepU30BaTh OPraHMYECKHUE BEIIECTBA [0 COCTABY, CTPOSHUIO U CBOWCTBAM, YCTaHABIUBATh
PUYMHHO-CJICICTBEHHBIC CBSI3U MKy TaHHBIMU XapaKTePHUCTHKAMK BEILICCTRA,;

IIPUBOAUTH IIPUMEPBI XUMUYECKUX PEAKLIMH, PACKPBIBAIOIINUX XapAKTEPHbIE CBOMCTBA TUIIHYHBIX
IPEJICTaBUTENIeH KJIACCOB OPraHMYECKUX BEIIECTB C IEJBI0O MX HICHTH(PHKAIUN U OOBACHCHHUS
o0acTu NPUMEHEHHUS;

IIPOTHO3MPOBATh BO3MOXKHOCTh IIPOTEKAHUS XUMHYECKHX PEaKIUi HAa OCHOBE 3HAHUM O THITax
XUMHUYECKON CBSI3HM B MOJICKYJIaX PEareHTOB U UX PEaKIMOHHOW CITIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHMM MW XHUMHYECKMX CBOWCTBaX BELICCTB JUIS
663OHaCHOI‘0 HpI/IMeHeHI/ISI B HpaKTquCKOfI JACATCIBbHOCTH,

NPUBOJIUTh TPUMEPHI TPAKTUYECKOTO WCIIOJIB30BaHMs TIPOIYKTOB IepepadoTku HehTH u
HpI/IpOI[HOFO rasa, BI)ICOKOMOJIGKYJI?IPHI)IX COGI[I/IHCHI/Iﬁ (HOJII/IBTI/IJIeHa, CUHTCTHUYCCKOT'O
KayuyKa, alleTaTHOrO BOJIOKHA);

HpOBOI[I/ITI) OIIBITHI ITO paCHO3HaBaHI/IIO OpFaHI/ILIGCKI/IX BCIIICCTB: rnnuepHHa, YKCYCHOﬁ KHCJIOTHI,
HETpPE/ICIbHBIX JKUPOB, TIIOKO3bI, Kpaxmaia, OElIKOB — B COCTaBE IHUIIEBBIX MPOJIYKTOB M
KOCMCTHUCCKHUX CpeIICTB;

BJQJICTh IpaBWJIIAMH M IpHEeMaMH O€30MacHOM paboThl C XHMHUYCCKUMH BEIICCTBAMH M
1a00paTOPHBIM 000PYIOBaHHUEM;

YCTAaHABJIMBATh 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOHW PEAKIMH W CMEIICHUS XUMHYECKOTO
paBHOBGCI/IH oT paSJII/ILIHI)IX (baKTOpOB C 1IecJIbrO onpeﬂeneHI/m OIITUMAJIBHBIX yCJIOBI/If/'I
MPOTEKAHUS XMMHUECKHX TPOIIECCOB;

MPUBOJIUTH TIPUMEPHI THIPOJIH3a COJICH B MIOBCEAHEBHON KU3HU YEIOBEKa;

OPUBOJIUTH  MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIIHii B TpUpPOJE,
HpOI/I3BO)ICTBCHHI>IX HpOHCCC&X U )KU3HCACATCIIbHOCTHU OpFaHI/I3MOB;

MPUBOJIUTH TPUMEPHl XMUMHUECKUX PEaKIIMi, pacKpbIBAIOIIUX OOIIMEe XUMHYECKHE CBONCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

MPOBOAMTH pacueThl Ha HAXOXICHHE MOJEKYISIpPHOW (OPMYIBI YIIIEBOAOPOJA MO MPOIYKTaM
CFOpaHI/Ifl U 110 €ro OTHOCI/ITGJ'II)HOI\/JI IINIOTHOCTHU U MAaCCOBBIM JOJISAIM 3JIEMCHTOB, BXOJAIIINX B €TI0
COCTaB;

BJIQJICTh TpPaBWIAMH O€30MacHOTO OOpamieHus ¢ eIKUMH, TOPIOYMMH W TOKCHYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

OCYIIECTBIISITh TMOMCK XMMHMUYECKONM MH(pOpMAIMM IO Ha3BaHMSM, HIEHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOopMysiam BEIIeCTB;

KPUTUYECKH OIICHUBATh M WHTEPIPETHPOBATh XHUMHUYECKYI0 WH(MOPMAIUIO, COJAEPKAIIYIOCS B
COOOIIIEHUSAX CPEICTB MaccoBOoi uWHpopMaiuu, pecypcax HHTepHETa, Hay4dHO-TIOMYISPHBIX
CTAaThiaX C TOYKH 3peHI/I$I eCTeCTBeHHO-HayIIHOfI KOppeKTHOCTI/I B ICJIAX BBIABIICHUA OHH/I60'—IHI:IX
CyXKaeHui u popMHUpOBaHHS COOCTBEHHON TO3HIINH;

NPEJCTaBIsATh IYTH pEIIeHUus TJI00aJbHBIX MpoOJIeM, CTOSIIUX TMepe] YelIOBEYECTBOM:
HKOJIOTMYECKUX, SHEPTETHUECKHX, CHIPHEBBIX, U POJIb XUMHUU B PELICHUH 3TUX MPOOIEM.

BrimyckHuK Ha 6a30BOM YPOBHE MOJIYYUT BO3ZMOKHOCTh HAYUHTHCS:

WJUTFOCTPUPOBATh HAa MpPUMEpPax CTAHOBJIECHUE M ABOJIOIMIO OPTAaHMYECKON XMMHUU KaK HayKH Ha
Pa3IMYHBIX UCTOPUUYECKHX dTallax €€ pa3BUTHUS;

WCIIOJIB30BaTh METOABl HAYYHOTO TIO3HAHWS TIPH BBIMOJHEHUU TIPOEKTOB H  Y4eOHO-
MCCIIEIOBATENILCKUX 3a/lad IO W3YYEHHUIO CBOMCTB, CHOCOOOB TOJY4YEHHS U PaCHO3HABAHUS
OpTaHUYECKHUX BEIECTB;



OOBSCHATh MPUPOAY M CIOCOOBI 00pa30oBaHUA XUMHUYECKON CBS3M: KOBAJICHTHOW (TIOJISPHOM,
HEMOJISIPHOM), MOHHOM, METANTIMYECKON, BOJOPOJHON — C LIETbI0 OMPEACNICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

YCTaHABIUBATh T'€HETUYECKYI0 CBS3b MEXAY KJacCaMd OpraHWYEeCKHUX BEHISCTB s
000CHOBaHUS MPUHIMIHMAIBGHON BO3MOXHOCTH TOJYYEHUS OPraHWYeCKUX COEIMHEHUN
3a/IaHHOTO COCTaBa U CTPOCHHS;

yCTaHaBIIMBATh B3aMMOCBS3U MKy (DaKTaMH U TEOpUeH, MPUUMHOMN U CIIEACTBUEM IIPU aHATIU3e
NpoOJEMHBIX CHUTyalluii W OOOCHOBAHMM TNPUHUMAEMBIX PEIICHU Ha OCHOBE XUMHUYECKHX
3HAHUH.

.]IullHOCMHblepeSlebmambl 0C60€HUA Xumuu.

1. B yennocmuo-opuenmayuoHuol cghepe— TyBCTBO TOPAOCTH 38 POCCHICKYIO
XUMHYECKYIO HayKy, TYMaHH3M, OTHOIIICHUE K TPYAY ,LIEIeyCTPEMIICHHOCTD,

2. B mpy0osoli cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasIbHEHIIIEH
00pa3oBaTeNbHOM U MPO(HEeCCHOHANTBHOMN TPACKTOPHUH;

3. B nosHasamenvHol {KOSHUMUBHOU, UHMELLIEKMYAlbHOl)chepe — YMEHUE YIIPABIISITH
CBOCH TI03HABATEIILHOW JCATEIBHOCTBIO.

MemanpeomemHnoie pe3yiomamol 0C60EHUA XUMUU

1. wucnonb30BaHME YMEHHUI M HABBIKOB PA3JIMYHBIX BUIOB II03HABATEIHLHOM JI€ATEILHOCTH,
MPUMEHEHUN OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-HH(POPMAIIMOHHBIIN aHaIH3,
MOJICJIMPOBAHUE) JJI U3YyUEHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH JEeHCTBUTEIbHOCTH;

2. WCIOJIb30BAaHME OCHOBHBIX MHTEIIEKTYaIbHBIX ONEpaluii:popMyIupoBaHUE TUIIOTES,

aHaJIU3 U CUHTE3, CpaBHEHUE, 0000IIeHHEe, CUCTEeMATH3aIHs, BBISIBIICHUE IPUYUHHO-

CJICZICTBEHHBIX CBS3EH, TOMCK aHAJIOTOB;

YMEHHE T€HepUPOBATh UICH U OMPEIENATh CPECTBA, HEOOXOAUMBIE ISl KX pPeaTu3alluy;

yYMEHUE OMPEEATh eI U 3a7]a41 JIeITeTbHOCTH, BRIOUPATh CPEICTBA peaTu3aliu

LEJIM U IPUMEHSATH UX HA IPAKTUKE;

5. HCHOJIb30BaHUE PA3IUYHBIX UICTOUYHUKOB JIJIsl TOJIYYCHHS] XUMHUYECKOW HH(POpMAIINH,
MMOHUMaHWE 3aBUCUMOCTH COJIep KaHus U (POPMBI TIPEICTaBICHHs] HHPOPMAIINH OT Ieei
KOMMYHUKAIMU U aJpecara.

~ow

OcHOBHOe coepxkaHNe MPOrPaAMMBbI

OCHOBBI OPraHUYECKON XUMUH

IlosiBieHne M pa3BUTHE OPraHUYECKOM XUMHUU Kak Haykd. [IpenMer OopraHMd4eckod XUMHH.
MecTo 1 3HaueHNE OPraHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE Kak IIOPSAOK COECIUHEHHUS aTOMOB B MOJIEKYJ€ COIJIaCHO HX
BAJIECHTHOCTH. (OCHOBHBIE IIOJOKEHHUS TEOPHUM XHMHUYECKOTO CTPOEHUS OpPraHMYeCKHUX
coenquHeHnil A.M. bytnepoBa. YTiepoaHbIl CKeJIET OpPraHMYecKO Mousekyisl. KpaTHocTh
XAMHYECKOW CBSA3U. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHUS MOJEKYI.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanbHOM rpymme. [Tpuniunsl kimaccudukanuu
OpraHMyYecKux coeAuHeHud. CucreMaTthyeckass MEXIyHapoJHash HOMEHKJIATypa M MPUHIUIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Ankanbpl. CrTpoeHue MOJEKyabl MeTaHa. ['omonormyeckuil psa —ankaHoB. ['omosoru.
Homenknarypa. M3omepus yriepoaHoro ckeiera. 3aKOHOMEPHOCTH HM3MEHEHHs (pU3nuecKux
CBOMCTB. XMMHYECKHE CBOHCTBAa (Ha NpHUMEpe MeTaHa M JTaHa): pPEaKIUH 3aMelleHUus
(raloreHUpOBaHKE), JETHAPUPOBAHUS KaK CIIOCOOBI MOJYYeHHsS BaKHEHIIMX COEIWHEHHH B
OpraHMYEeCKOM CHHTe3e. ['opeHue MeTaHa Kak OJHMH W3 OCHOBHBIX HCTOYHHMKOB TeEIUIa B



INPOMBIIIICHHOCTH M ObITy. HaxokaeHue B mpupone M NpUMeHeHHe ankaHoB. [loHsTHe o
LIUKJIOAJIKAHAX.

Aunkenbl. CTpoeHwe MOJEKYJIbl 3TwieHa. ['omosiormyeckuit psig ankeHoB. Homenkiartypa.
W3omepust yriaepoiHOTro CKeJleTa M IOJIOKEHHsS KpaTHOM CBSI3M B MOJIEKyJe. XUMUYECKUE
CBOMCTBA (Ha MpUMepe 3TUJICHA): peaklUK MPUCOEeIUHEHUs (TaloreHupoBaHKue, THIPUPOBAHKE,
THIIpaTalys, THIPOTraJoreHPOBaHNe) KaK CIOco0 MorydeHus (PyHKIIMOHAIBHBIX MPOU3BOAHBIX
yII€BONOPOAOB, TropeHud. llonumepnsanms »>TWiIeHAa Kak OCHOBHOE HANpaBICHUE €ro
ucnobp30BaHus. [lonMaTUIEH Kak KPYNMHOTOHHAXHBIM HNPOAYKT XMMHMUYECKOTO IPOMU3BOJICTBA.
[TpumeHeHne dTUIICHA.

Ankanuensl M Kaydyku. [loHsTHe 00 ankagueHax Kak YIJIeBOJOPOJax C JBYMs JBOWHBIMU
cBsa3aMu. [lonnmepunsanus auBuHmia (OyraaueHa-1,3) kak cnoco0 Moy4eHus: CHHTETHYECKOTO
Kaydyka. HarypanpHbII M CHHTETHYECKMM Kaydyku. Bynkanusanus kaydyka. PesuHa.
[IpuMmeHeHnEe KaydyKa U PE3UHBI.

Ankunbl. CTpoeHME MOJIEKYJbl aleTWiIeHa. ['omonorndeckuil psan ankuHoB. Homenknarypa.
M3omepust yriaepoiHOTrO CKeJleTa WM IOJIOKEHHs KpPaTHOM CBSI3M B MOJIEKyJe. XUMUYECKUE
CBOMCTBa (Ha TpUMEpE aleTWUICHA): pEaKkUuu MPUCOCAUHEHHsS  (TaJOTeHUPOBAHUE,
THJIPUPOBAHUE, TUApaTalysi, TUAPOrajJoreHMpOBaHUE) Kak CHoco0 MOJy4deHHs HOJMMEPOB U
JIpYTUX TOJE3HBIX MPOAYKTOB. ['OpeHMe aleTusiieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH JUI CBapKU U pe3Ku MeTauioB. l[puMeHeHune aneruieHa.

Apenbl. beH3051 Kak MpeACTaBUTENb ApOMATUYECKUX YIIeBOA0poAoB. CTpoeHue MOJIEKYJbl
OeH3oma. XUMHMYECKHE CBOICTBA: peakUMM 3aMelleHus (TaJloreHMpOBAaHHE) KaK CIocod
MOJIyUEHUSI XMUMHYECKUX CPEJICTB 3alIUThl PACTEHUM, NPUCOECTUHEHMs (THIPUPOBAHUE) Kak
JI0Ka3aTeIbCTBO HEMPEAeIbHOro XapakTepa Oen3ona. Peakuus ropenus. [Ipumenenue 6en3ona.
Cruprtel. Knaccudukanus, HOMEHKIATypa, H30MEpHs CIHPTOB. MeTaHON W 3TaHONI Kak
IPEJCTaBUTENIN TNPEAEIbHBIX OJHOATOMHBIX CHUPTOB. XUMHMUYECKHE CBOMCTBa (Ha mpumepe
MeTaHojJa M JTaHOJ]a): B3aUMOJAECHCTBHE C HATpUEM KaK CHOCOO YCTaHOBJIEHMSI HaIUuus
THJIPOKCOTPYIIIbI, PEaKIMs ¢ TajloreHOBOJOPOJaMU Kak CHocoO0 IOJIY4EeHHUs pPacTBOPHUTENEH,
Jeruaparanns Kak croco0 MONy4eHHs STWiIeHa. Peaknus ropeHus: COUPTHl KaK TOIUIMBO.
[Tpumenenne MmertaHona W d3TaHosa. Pdusnonormueckoe AEUCTBHE METAaHOJA M JTAHOJNA Ha
OpraHM3M 4YeJOBeKa. OTWICHIVIMKOAb W TJIUIEPUH KaK MPEJCTaBUTENU TpPEeAeTbHBIX
MHOT0aTOMHBIX CIUPTOB. KadecTBeHHas peakiyus Ha MHOTOATOMHBIE CIIMPTHI U €€ TIPUMEHEHUE
JUISL pacliO3HaBaHUS TJIMIEPUHA B COCTaBE KOCMETHUECKUX CpelcTB. [IpakTHueckoe npumMeHeHue
STWJICHTJIMKOJIS U NINLEPHUHA.

®enon. CrpoeHue Monekyibl (eHona. B3auMmHoe BiIusHHME aTOMOB B MoJieKyse (eHoJa.
XUMHUECKHE CBOWCTBA: B3aUMOJEMCTBUE C HATPUEM, THUIPOKCHIOM HaTpus, OpOMOM.
[Tpumenenue enona.

Anpnerugsl. Mertanans (popManbiaerua) M 3TaHanb (aleTanbAeruj) Kak MpeICcTaBUTEIH
IpelenbHbIX albAeruaoB. KauecTBeHHblE peakuuu Ha KapOOHWIBHYIO Tpymmy (peaxius
«cepedpsHoro 3epkanay, B3auMojaeicTBue ¢ ruapokcuaom meau (II) m ux npumenenue ans
OOHapyXeHHs] TpPEIEeNbHBIX albJETU0B B IPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTH
anpaeruaoB. [Ipumenenue popmanbiernia u aeranbIeruia.

KapOoHoBbIe KHMCIOTBI. YKCyCHasi KHCJIOTa Kak IPEACTaBUTEIb MPEAENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBa (Ha NMPHUMEPE YKCYCHOW KHCIOTHI): pPEaKkIHH C
MeTaJlJIlaMl, OCHOBHBIMH OKCHJAaMH, OCHOBAaHUSIMU U COJISIMH KakK MOJTBEPKICHHE CXOJACTBA C
HEOPraHMYECKUMH KHUCIIoTaMHu. Peakuus >TepupHKalMM Kak CIIOCO0 TMOIYYEHHUS CIIOKHBIX
a¢upos. [Ipumenenne ykcycHoit kucnoTsl. [IpeacTaBienue o BEICIINX KapOOHOBBIX KHCIOTAX.
Crnoxuble 3¢upsl 1 xkHupbl. CioxkHbIE 3(UPH KaK NPOAYKTHl B3aUMOAECUCTBUS KapOOHOBBIX
KUCIOT co crnupramu. [IpumeHeHue ClOXHBIX S(UPOB B NHUINEBOM M mHapproMepHOi
IPOMBIIIICHHOCTH. JKHUPBI KaK CIOKHbIE 3(UPbI INIMLEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W JKMBOTHBIE JKUPBI, MX COCTaB. Pacrno3HaBaHHMe pacTUTEIbHBIX XHPOB Ha
OCHOBAaHMHU WX HENpelenbHOro xapakrtepa. [IpumeneHue sxupoB. ['maposn3 wim OMbUIEHHE



’KMPOB KaK CIOCOO MPOMBIIUIEHHOTO NOJIY4YEeHUs COJIEH BBICIIMX KapOOHOBBIX KUCIOT. Mbu1d
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MoIoIIHe CBOWCTBA MbLIIA.

Vraesoasl. Knaccudukanus yrnesogoB. Haxoknaenue yriieBosoB B npupoje. ['nmokosa kak
anpaerugocnupt. bpoxenue riaokossl. Caxaposa. ['maponus caxapossl. Kpaxmain u nemnonosa
Kak OMoJIOrMYecKue MoJuMepbl. XMMHUYECKHE CBOMCTBAa Kpaxmajga M LE/UII0JI03bl (TMIPOJIN3,
Ka4yeCTBEHHAs peakiys ¢ HOJOM Ha Kpaxmaj M ee MPUMEHEHHUE JUIsi OOHapyXeHHUs KpaxMaia B
npoaykTax nurtanus). IlpumeHenue u Ouosormueckas poisib  yrieBoaoB. [lonsrtue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOI'O BOJIOKHA.

WnenTudukanuss OpraHM4ecKux CcoequHEeHuH. ['eHeTnueckas CBA3b MeEXIy KilaccaMu
OPraHUYECKHUX COCIMHEHMM. TUIIBI XMMUYECKUX PEAKI[Ui B OPraHUYECKON XUMUHU.
AmuHokuciaotel M Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHUCIOTHI Kak amdoTepHble
opranuueckue coeauHenus. llenTunHas cBs3b. buosormyeckoe 3HaYeHHE O-aMHUHOKHCIIOT.
OO6nacTu npUMeHEeHHss aMUHOKHUCIIOT. benku kak npupoansle 6uononanMepsl. CocTaB U CTpOEHHUE
0enkoB. XMMHYECKUE CBOMCTBA OENKOB: TUAPONU3, AeHaTypauus. OOHapyx)eHHe OEIKOB MpHU
IIOMOIIIM KAa4yeCTBEHHBIX (UBETHBIX) peakuuil. IlpeBpamieHus OenKOB NHIMM B OpraHHU3Me.
buonornueckue GyHKIIUU OSIKOB.

BricokoMouiekymspHble coeuHeHusl. OCHOBHBIE MOHATUS BBICOKOMOJIEKYJISPHBIX COCINHEHUN:
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, CTeNeHb mnonuMepuzannu. Kiaccudukanus
noiaumepoB. OCHOBHbIE CHOCOOBI MOJYYEHHs BBICOKOMOJICKYJSPHBIX COCIMHEHHH: peakuuu
NoJIMMEpHU3alM U NoJuKoHAeHcauuu. CTpoeHHe U CTPYKTypa IOJUMEPOB. 3aBUCHUMOCTb
CBOICTB MOJIMMEPOB OT CTPOEHUS MOJIEKYJI. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE ITOJIMMEPBI.
Knaccugukamnus Boinokon. Cuaterndeckue BojokHa. [lonmadupHbie U moimaMuIHbIe BOJOKHA,
UX CTpoeHHe, cBoiicTBa. [IpakTmyeckoe wucnosnp3oBaHue mnonuMepos. HoBbele TexHOMOrMN
JAJIbHENUIIET0 COBEPIIEHCTBOBAHUS IOJMMEPHBIX MAaTEPUAJIOB.

Tunel pacyeTHBIX 3a1a4:

Haxoxnenue MonekynsipHOi ¢GoOpMylibl OpraHMYECKOro BEIIeCTBA MO €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISALINX B €r0 COCTaB, MJIM MO MPOIYKTaM CrOpaHUsl.

Pacuetsr MmaccoBoil 10111 (Macchl) XKMUYECKOTO COETMHEHUS B CMECH.

Pacuetsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BELIECTB
JTaHO B U30BITKE (MMEET MPUMECH).

Pacuersr MaccoBoit uiM OOBEMHOM JOJMM BBIXOJA MPOAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MO>KHOTO.

Pacuets! TemioBoro s dexra peakuu.

PacyeTbl 00beMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEaKIUsX.

Temsbl mpakTHUECKUX PabOT:
Nnentuduxanus opraHn4eckux CoeIMHEHUH.
Pacnio3naBaHue 1iaacTMacc U BOJIOKOH

Inekmponuwvie cpeocmea 00yuenus
DNEKTPOHHBIE PECYPCHI, UCTIOIb3YyEMbIE Ha YPOKaxX: HOYTOYK, MyJIbTUMEIUWHBIN IPOEKTOP.

MBOY Toponckast rumuasus mipu peanusamnuu OOII cpennero o6mero oopazoBanus
HCTIONIB3YET JIEKTPOHHBIE CPE/ICTBA O0YUEHHUS HA YpOKax mpu cobmoaeHnu ycranoBiaeHHbIX CIT
2.4.3648 — 20 TpeboBaHMIA:

- 00111251 TPOAOIKUTEIBHOCTh UCTIOIB30BaHUS JIEKTPOHHBIX CPeICTB 00yUeHHUs Ha ypoke (II.
2.10.2): nnst UHTEpaKTUBHOM JOCKM — AJis Aeter crapie 10 net — 30 MUHYT; AJ1 KOMIBIOTEpA
(HoyTOyKa, manmera) — it gerei 10 — 11 kimaccoB — 35 MUHYyT.

C uenbio npoduIaKTUKU HApYIIEHUH 3peHHs 0053aTeNbHO IPOBOAUTCS THMHACTUKA IS TJ1a3
IIPY UCTIOJIb30BAaHUH JIEKTPOHHBIX CPEJICTB 0OYUEHHUS — HA YPOKE U IEpeMEHe, a TaKxke Mpu
MCIIOJIb30BaHUHU KHUKHBIX YU€OHBIX U3JJaHUM — BO BpeMs IEpeMEH IIPpH ydacTuu menarora (Iii.

2.10.2.2.10.3).



TemaTtuueckoe IIJTaHUPOBAHUC C YKA3AHUEM KOJIUYCCTBA YaCOB, OTBOJHUMBIX Ha

OCBOCHHE Ka)XKJ0M TEMBI

PaGouas

No Tema nporpaMma Ypoxk /p K/p
1. | Teopwust cTpoeHus 5 1-5
OpraHUuYEeCKHuX
COEAMHEHHI
2. | VrieBoaopoabl U UX 17 6-22
NPUPOIHBIE HCTOYHUKU
3. | Kucnopozacoaepxariue 16 23-38
OpraHuYecKue
COCTMHEHUS
4. | Azotconepxariue 12 39-50
OpraHuyYecKue
COCTMHEHUS
5. | XuMHs U KU3Hb 10 51-60
6. | Peseps 8
Bcero 68
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