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HosicHuTebHASA 3aNMCKa

Pabouas nmporpamMma coctaBjieHa Ha OCHOBE:

1. denepanpHoro 3akona PO «O6 o6pazoBanun B PO» ot 29.12.12. 1. Ne 273-D3 (HOBast peaaxiys)

2. TpeboBanusmu OK I'OC HavabHOTO 00IIETO, OCHOBHOTO OOIIETO U CpeIHero (MOIHOro) o0mero oopasoBanus (yTBEPKICH MIPUKA30M
MunuctepcTBa oopazoBanus U Hayku Poccuiickoit @eaepanmu ot «05» mapta 2004 r. Ne1089), (B pen. ot 23.06.2015 1.);

3. IIpuxazom Munobpuayku Poccun Ne 506 ot 7.06.2017 « O Baecennu n3menennii B @K I'OC cranaapra HadanbHOTO 00IET0, OCHOBHOTO O0IIETro U
cpeaHero (MoJHOro) odero o0pa3oBaHus, yTBEPKAESHHBINA Mprka3oM Munucrepcta obpazoBanusi PO ot 5.03.2004 r. Ne 1089.

B ocHoBy maHHO# paboueil mporpammbl HoJOXeHa aBTopckas mporpamma K auauu Y MK O. C. I'abpuernsina: yaeOHO-METOIUIECKOe

nocobue/O.C.T"abpuensaa. — M.: J[lpoda

Oo6masn XapaKTEePUCTUKA yqeﬁﬂoro npeamMerta.

PabGouast mporpamMMa o XMMHH COCTaBJICHa Ha OCHOBE (helepabHOrO KOMIIOHEHTa TOCYJapCTBEHHOIO 00pa30BaTENbHOTO CTaHapTa CPEJHErO
obmero oOpa3oBaHus Ha 0a30BOM ypOBHE, yTBepkAeHHOro 5 mapra 2004 roja, Ha OCHOBE MPUMEPHON MPOTPAaMMBI 10 XUMHH JUIS CPEAHEH IIKOJIBI U
Ha OCHOBE MPOTrpaMMbl aBTOpCKoro Kypca xumuu uist 8-11 knaccoB O.C. I'abpuensna.

OCHOBHBIMU IIPOOJIEMaMU XMMHUU SIBJISIOTCS M3YYEHHE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOEHHUS, KOHCTPYHPOBAaHUE
BEIIECTB C 3aJaHHBIMH CBOWCTBaMH, MCCJIEIOBAaHHE 3aKOHOMEPHOCTEH XMMHYECKHX TPEBPALICHUN W MYyTEH YIpaBICHUS UMH B LEJISIX TMOTYYCHUS
BEIIECTB, MaTEPUAIIOB, SHEPTUH.

[TosTomy B paboueii mporpamme 1Mo XMMHH HAIIUTH OTPaKEHHE OCHOBHBIE CO/IePIKATENIbHBIC JINHUU:

* «Beuyecmeo» — 3HaHUS O COCTaBE U CTPOEHUH BELIECTB, UX BaKHEHIINX (PU3MUECKUX U XUMUYECKHX CBOMCTBAaX, OMOJIOTMYECKOM JAEHCTBUH;

* «Xumuueckas peakyusn» — 3HaHUS 00 YCIOBUAX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKHE CBOWCTBA BEMIECTB, CMIOCO0AX YIPABICHUS XUMUYECKUMHU
npoleccamy;

® «Hpumeueuue eeujecme) — 3HAHUA W OIBIT HpaKTH‘IGCKOﬁ ACATCIIBHOCTH C BCIICCTBAMU, KOTOPBIC Hauboyee dYacTo yrIOTp€6J'I$IIOTC$I B
HOBCCI[HCBHOI\/'I JKU3HHU, IIUPOKO UCTIOJB3YIOTCA B IPOMBIIIJIICHHOCTH, CCJILCKOM XOSHﬁCTBC, Ha TpaHCIOPTE;
o «A3biIk Xumuu» — cuUCTEMa BaAXKHCHIINX MOHATHM XHUMHU U TEPMHUHOB, B KOTOPBIX OHH OIIMCBIBAIOTCSA, HOMCHKJIATypa HCOPraHWYCCKHUX H

OpPraHUYeCKUX BEIIECTB, T. €. UX Ha3BaHMs (B TOM YHWCIIE M TPUBUAIbHBIE), XMMUYECKHE (OPMYJIBI U YypaBHEHHs, a TaKKe MpaBuiia IepeBoja
MH(OpPMaLIUU C POJHOTO WK PYCCKOTO SI3bIKa Ha SI3bIK XUMUU U OOPATHO.

MecTo npeqMera B y4eOHOM ILIaHe.

JlanHast paboyast mporpamMma paccuuTaHa Ha 68 4acos:



- B 10 kiacce orBoautcsa 34 waca u3 pacyera: | yac B HeAeN0, B TOM 4McCle 3 yaca Ha IPOBEICHHE KOHTPOJBHBIX M 2 yaca Ha MPOBEJICHUE

MPAaKTUYECKUX padoT.

- B 11 knacce orBoautcs 34 yaca u3 pacuera: 1 yac B He/Ielt0, B TOM YMciie 2 yaca Ha IPOBEJICHUE KOHTPOJIbHBIX U 2 yaca Ha MPOBEICHHUE OLIEHOYHBIX

MPAKTUYECKHUX PadoT.

B y‘IC6HOM IJIaHC IIKOJIBI AJId NU3YYCHHUE XMMUHU OTBEACHO

KJjlace YacoB B HEAEIIO Yacos B rof,
10 1 34
11 1 34
BCETO 2 68

Juunocmuvimu pe3ynbmamamu 0OCBOCHUS BbIITYCKHUKAMH CTapUICH IIKOJIBI IPOrPAMMBI 110 XUMHH SIBJISIOTCS:
-B IIEHHOCTHO-OPUEHTAIIMOHHOM cdepe — YyBCTBO TOPAOCTH 32 POCCUMCKYI0O XUMHUYECKYI0 HAayKy, T'yMaHU3M, OTHOIICHHE K TPYyay,
LEJICYyCTPEMIICHHOCTb;
-B TPYIOBOU cepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEUIIICH 00pa3oBaTeIbHON U MPOPECCHOHATBHON TPACKTOPHH;
-B T03HABaTeIbHOU (KOTHUTUBHOM, MHTEIUIEKTYalbHOW) chepe — yMEeHHe YIPaBIsATh CBOCH MM0O3HABATEIHHON AESITENbHOCTHIO.
MemanpeomemHuvimu pezyivmamamu OCBOSHUS BBIITYCKHUKAMU CTapIlICH IIKOJIbI IPOTPAMMBI 10 XUMHUU SIBJITFOTCS:
-UCIIOJIb30BAaHUE YMEHUM M HABBIKOB PA3JMYHBIX BHUJOB I103HABATEIBHOM JESITEIBHOCTH, NPUMEHEHUM OCHOBHBIX METOJOB ITO3HAHUS
(cucteMHO-UH(POPMALIMOHHBIN aHAIM3, MOJICTTUPOBAHUE) JIJIST U3YUCHHS PA3TMYHBIX CTOPOH OKPYXKAIOIIEH TeMCTBUTEITLHOCTH;
-UCIIOJIb30BaHNE OCHOBHBIX MHTEIUIEKTYAJIbHBIX OIEpaLlHil:
-bopMynMpOBaHKE TUIOTE3, aHAIN3 U CUHTE3, CPAaBHEHHE, 0000IIIEHNEe, CHCTEeMAaTH3allUs, BBISIBJICHUE TPUYMHHO-CIICJICTBEHHBIX CBSI3€H, MMOUCK
AHaJIOTOB;
-YMEHHE TeHEePUPOBATh UJICU U ONIPENEISATh CPEACTBA, HEOOXOAUMBIC ISl MX Peal3alliu;
-yMEHUE OIpeIeNaTh [eNU U 3aJa4u AeITeIbHOCTH, BRIOUPATh CPEeICTBA PeaTu3allii eI U IPUMEHSTh UX Ha TPAKTHKE;
-MCTIOJIb30BAaHUE PA3IMYHBIX MCTOYHUKOB IS TIOJYYECHHS] XUMUYECKONW HMH(pOpMalUM, TOHMMAHUE 3aBUCUMOCTH COJAEpKaHUS U (POpPMBI
npecTaBieHust ”HPOpMaIUK OT LIeJiel KOMMYHHUKAIIMU U aJipecara.
IlIpeomemmnvimu pezynvmamamu OCBOCHUS BBITYCKHUKAMU CTapIIeN IKOJbI IPOTPAMMBI IO XUMHUH SBJISIFOTCSA:
Ha 06a3060Mm ypoeHe
1) 6 nosnasamenvhoii cghepe —
a) 1aBaTh ONPEACTICHHUS H3yUYEeHHBIM TTOHSITHSIM;
0) omHCHIBaTh JEMOHCTPAIIMOHHBIE U CAMOCTOATEIBHO MPOBEIEHHBIE SKCIIEPUMEHTHI, UCTIOB3YS JIJIsI 3TOTO €CTECTBEHHBIN (PYCCKUH, POTHOMN)
SI3BIK U SI3bIK XUMUU;
B) OMUCHIBATh M Pa3IMYaTh U3yYEHHBIE KJIACChl HEOPTAHUUECKUX U OPTaHUYECKUX COCTMHEHHH, XUMUYECKHUE PEAKIIHH;
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T') KJIIaCCU(UIIUPOBATH N3yUYEHHBIC OOBEKTHI U SBICHUS;

1) HaOJII01aTh AEMOHCTPUPYEMBIE U CAMOCTOSITENIBHO MPOBOIMMBIE OMBITHI, XUMHUUECKHUE PEAKINH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

€) J1enaTh BBIBOJIBI M YMO3AKIIOUECHUSI U3 HAOIIOACHUH, U3yUYCHHBIX XUMHUUECKUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEU3Y4ECHHBIX

BELIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX;

) CTPYKTYPHUPOBATh U3yYCHHBII MaTepualr;

3) HHTEPIIPETUPOBATH XUMUUECKYIO HH(DOPMALINIO, TTOJIYYEHHYIO U3 APYTUX UCTOUYHUKOB;

1) ONHCHIBATh CTPOCHUE aTOMOB 3JIeMeHTOB [—IV nepuosa ¢ ucrnonp30BaHUEM JIEKTPOHHBIX KOH(PUTYpaluii aTOMOB;

K) MOJIEJIMPOBATh CTPOCHUE MPOCTEHIINUX MOJIEKYJl HEOPIraHUYECKUX U OPTaHMUYECKUX BEIIEeCTB, KPUCTAIUIOB;

2) 8 YeHHOCMHO-0PUEHMAYUOHHOU chepe —
aHAJIM3UPOBATh U OLEHUBATH MOCIEICTBUS ISl OKPYXAIOMIeH Cpelbl OBITOBOM M MPOU3BOJCTBEHHON NIEATEIHHOCTH YEJIOBEKAa, CBS3aHHOU C
nepepaboTKOM BEIIECTB;

3) 6 mpyoosoii cghepe —

MIPOBOJNTH XUMUYECKHI IKCIICPUMCHT;
4) 6 chepe usuueckoii kynomypor —

OKa3bIBaTh MEPBYIO OMOIIb IIPU OTPABICHUSAX, OKOTAX U IPYTHX TPaBMax, CBA3aHHBIX C BEIECTBAMH M J1a0OPaTOPHBIM 000pyI0BaHUEM.

B pesynbrare m3zydeHnus 0a30BOro Kypca XMMHH BBITYCKHHK OCBOUT COJIEp)KaHUE, KOTOPOE CHOCOOCTBYeT (OPMHUPOBAHUIO MMO3HABATEIHHOM,
HPAaBCTBEHHON M ACTETHUECKOW KyibTypbl. OH OBJIaJeeT CUCTEMON XMMHUYECKUX 3HAHWW — MOHATHUSMH, 3aKOHAMH, TEOPUSMHU U S3BIKOM HAyKH Kak
KOMITOHEHTaMH €CTeCTBEHHOHAYYHO! KapTHUHBI MUpa. ITO MO3BOJIUT €My BhIpAOOTaTh MOHMMAaHHUE OOIIECTBEHHOW MOTPEOHOCTH Pa3BUTHS XUMHH KaK
HayKH{, OTHOIIIEHHWE K XUMUU KaK BO3MOKHOUM 00JacTH Oyayiel mpakTUueCKOn AesTeIbHOCTH.

YcBoenue cozepkanus 6a30BOro Kypca XMMHUU 00€CIIEYUT BBITYCKHUKY BO3MOXHOCTb OBJaJIeTh 000OIEHHBIMH CIIOCOOaMU AEUCTBUI C yUeOHBIM
MaTepHaJioM, KOTOPHIE TO3BOJISIFOT YCIENIHO pemarh y4eOHO-TIO3HABATENbHBIE W YUYECOHO-TIPAKTHUECKUE 3a7a4l, MaKCHUMAJIBHO TPUOIIKEHHBIE K
peanbHBIM JKU3HEHHBIM cuTyanusM. ChopMUpOBaHHOCTh OOOOIIEHHBIX CIIOCOOOB JEHCTBHI, HApsy C OBJaJE€HHEM OMOPHOW CHCTEMOW 3HaHWUU U
YMEHUH, MO3BOJHUT yYaluMcs ObITh KOMIIETEHTHBIMH B TOW WM WHOW cdepe KymbTypbl, Kaxaas U3 KOTOPBIX IMPEAIojiaraeT 0coOble CIIOCOOBI
JEeWCTBUI OTHOCUTEIBHO CIIEU(UIECKOTO CONEPKAHMS.

B npouecce nzydeHust XuMuu y ydeHHKa OynyT c(OPMHPOBAHBI TIO3HABATENILHBIC [IEHHOCTHBIE OPUEHTAIINH: [IEHHOCTH HAyYHOTO 3HAHUS, €ro
MPAKTUYECKON 3HAYMMOCTH M JIOCTOBEPHOCTH; IIEHHOCTH XUMUYECKUX METOJI0OB UCCIICOBAHUS KUBOUM U HEKUBOM MIPUPO/IBIL.

B pesymbraTe pa3BUTHS IO3HABATEIBHBIX IEHHOCTHBIX OpPWEHTAIMH TNpH H3Y4eHHWH O0a30BOr0 Kypca XWUMHH Y BBITYCKHHUKAa OYIyT
Cc(OPMHUPOBAHBI: YBAXHUTEIHHOE OTHOIIECHHE K CO3HMIATENbHON, TBOPUECKOM AEATENbHOCTH; MOHUMaHHEe HEOOXOIUMOCTH 37I0pOBOr0 00pasa >KU3HU;
noTpeOHOCTh B 0€3YCIOBHOM BBHIMIOJIHEHUH TPAaBHI 0€30MacCHOTO WCIOJIh30BAHUS BEIIECTB B MOBCETHEBHON JKM3HU, HEOOXOIMMOCTH COXPaHSTh U
3alUIIATh IPUPOY.

dopMHpOBaHUE PETYISATHBHBIX YHUBEPCATBHBIX YYEOHBIX NEHCTBUH TNPH H3YYEeHHH 0a30BOTO Kypca TO3BOJHMT YYCHHKY HAYUUTHCS:
IUTAHUPOBATh CBOW JCWCTBHSI C YUETOM IOCTABJICHHOHN 3aJaud M YCJIOBHSMH €€ pealu3allii; OICHHBATh MPABUIBHOCTH BBIMOJTHEHUS JIEHCTBUS H
OCYIIECTBIISITH KOHTPOIIb PE3YJIBTATOB YCBOCHHUSI YYeOHOTO MaTepHaja; BHOCHTh HEOOXOIUMBIE KOPPEKTHBBI B YUYEOHYIO JICATEIHEHOCTh Ha OCHOBE
aHaJIM3a U OLIEHKU JOMYIIEHHBIX OMIMOOK; CAMOCTOSTEIBHO ONPECATh OPUEHTUPHI YUeOHBIX ASUCTBHUH MPHU N3yUYE€HUH HOBOT'O MaTepHaa.
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KoMMyHHKaTHBHBIC [IEHHOCTHBIC OPHEHTAIIMU, OCHOBY KOTOPBIX COCTaBIISIOT MPOIECC OOIICHHS W rpaMOTHAs pedb, OyIyT CocoOCTBOBATH
Pa3BUTHIO MOTPEOHOCTH BECTU AMAJIOT, BBICHYIIMBATh MHEHHE OMIIOHEHTA, Y4aCTBOBAaTh B JIUCKYCCHH, OTKPBITO BbIpa)XaTb M apryMEHTHUPOBAHHO
OTCTaWBaTh CBOIO TOUKY 3PEHUS, IPABMIHHO HUCIIOJIH30BATh XUMUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

Kpurtepuu u HOpMbI OLleHKH 3HAHUI, YMeHHUIl H HABBIKOB 00y4Yal0IIUXCH 10 XUMHUH

1. OneHka yCTHOro oTBETA.

OtrmeTka «5» :
- OTBET MOJIHBIM U MPaBUWIbHBIA HA OCHOBAaHUM U3YyUEHHBIX TEOPUIA;
- MaTepuai U3JI0KEH B OIIPEJIEICHHOMN JIOTHYECKOM 110CIIEJ0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITEIIbHBIH.

OTBet «4» ;
- OTBET MOJIHBIM U MPaBUWIbHBIA HA CHOBAHUU M3YYEHHBIX TEOPUH;
- Marepuall U3JI0KEH B ONPENEICHHON JIOTHYECKOW MOCIIE0BaTENbHOCTH, IIPU 3TOM JOIYIIEHBI ABE-TPU HECYILECTBEHHBIE OLIMOKH, UCIIPABIECHHbIE
110 TP€OOBAHUIO YUUTEIIS.

Otrmerka «3» :
- OTBET IOJIHBIH, HO IIPU 3TOM JIOIYIIEHA CYLIECTBEHHAs OIINOKA WM OTBET HEMOIHbIM, HECBSI3HBIN.

OtrmeTka «2» :
- OpU OTBEeTe OOHAPYXKEHO HEMOHMMAHHE YYaIlMMCS OCHOBHOTO COJEp)KaHUs Y4eOHOro marepuaia WM JOMYILIEHbl CYIIECTBEHHbIE OIIMOKH,
KOTOPBIE YYalIHiiCss He MOKET HCITPABUTH TIPH HABOSAIIMX BOIPOCAX YUUTENS, OTCYTCTBHE OTBETA
2. OneHKa IKCNePpUMEHTAJIBHBIX YMECHHH.

- OLieHKa CTaBUTCS HA OCHOBaHUM HAOJIO/ICHUS 32 yYalllUMKCS U MMCbMEHHOTO 0TYeTa 3a pabory. OTMeTKa «5»:
- paboTa BBIIOJIHEHA MOJIHOCTHIO U IPABUIIBHO, CJIEIaHbl IPABUIIbHBIC HAOIOICHHS U BBIBOJIBI,
- DKCIEPUMEHT OCYIIECTBJIEH IO IIJIaHy C Y4€TOM TEXHUKU 0€30IaCHOCTH U MpaBuJl pabOTHI € BEIIECTBAMH U 000PYI0BaHUEM;
- TpOSIBJIECHBI OPTaHU3ALMOHHO - TPYJOBBIE YMEHUS, MOJAEPKUBAIOTCS YMCTOTAa pabouero Mecta M MOPSAOK (Ha CTOJE, 3KOHOMHO HCIIOJb3YIOTCS
PEaKTUBBI).

OtrmeTka «4» :
- paboTa BBINTOJHEHA TPABWIBHO, CJENIaHBbl MPABWIBHBIC HAONIONEHHS W BBIBOJBI, HO TPH ATOM OSKCIIEPUMEHT MPOBEACH HE TOJHOCTHIO WIIH
JIOMYIIeHbI HECYIIIECTBEHHBIE OLIMOKH B pabOTe ¢ BEIIECTBAMH U 000PYOBAHUEM.

OT1merka «3»:
- paboTa BBINOJHEHA MPABUJILHO HE MEHEE 4YeM HAIlOJOBMHY WJIM JOMYyIIEeHA CYyIIeCTBEHHas OmMOKa B XOJie IKCIEpUMEHTa B OOBSCHEHUH, B
odopmiieHnn paboThl, B COOJIIOJIEHUHU MPaBUJI TEXHUKHU O€30MaCHOCTH Ha paboTe ¢ BEUleCcTBAaMHU M OOOPYIOBAHMEM, KOTOpas HCIpaBisieTcs MO
TpeOOBAHUIO YUUTEII.

OTmeTka «2»:



- jomymieHsl 1Be (M Oosiee) CyIIECTBEHHBIE OIIMOKHM B XOJ€: HSKCIEPUMEHTa, B OOBSCHEHUH, B O(GOPMIICHHUH PabOTHl, B COOJIOIECHUH MPaBUI
TEXHHUKHU 0€30M1acCHOCTH MU paboTe ¢ BEUIECTBAMH M 000PYJAOBaHUEM, KOTOPbIE yYaIIUNUCs HE MOXKET UCIIPABUTh AaXKe M0 TPEOOBAHUIO YUUTEIIS;
- pa0oTa He BBINOJIHEHA, Y YYaIETroCsl OTCYTCTBYET SKCIIEPUMEHTAIIbHBIE YMEHMSL.
3. OuneHka yMeHHH pemiaTh pacyeTHbIE 3aJa4vH.
OtrmeTka «5»:
- B JIOTMYECKOM PACCYKJICHUH U PEIICHUU HET OMUOO0K, 3a/laya pelieHa paloHalIbHbIM CII0CO00M;
OtrMmeTka «4»:
- B JIOTUYECKOM PACCYXJICHUU U PEIICHUsI HET CYIIECTBEHHBIX OLIMOOK, HO 3ajlaua pelieHa HepallnOHAIbHBIM CIIOCOO0M, WIIU JOMYIIEHO He Oonee
JIBYX HECYIICCTBCHHBIX ONIHOOK.
Ormerka «3»:
- B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYLIECTBEHHAs OLIMOKAa B MAaTEMAaTUYECKUX pacueTax.
OtrMmeTka «2»:
- IMEETCS CYNIECCTBCHHBIC OLTUOKHU B JIOTHUECKOM PACCYKICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OueHka NMUCbMEHHBIX KOHTPOJIbHBIX PadoT.
Otrmerka «5»:
- OTBET MOJIHBIM U PaBMWJIBHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIIMOKA.
OtrmeTka «4»:
OTBET HEMOJIHBIM WK JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtrmeTka «3»:
paboTa BBINOJIHEHA HE MEHEE YEM HAIIOJIOBUHY, JIOMYILEHA OJIHA CYLIECTBEHHAs OLIMOKA U IIPH 3TOM JIBE-TPU HECYILIECTBEHHBIE.
OtrMmeTka «2»:
paboTa BBIIOJIHEHA MEHBIIIE YE€M HAIlOJIOBUHY WM COAECPKHUT HECKOIBKO CYIIECTBEHHBIX OLIMOOK.
- paboTa He BBIMOJIHEHA.
[Ipu orieHKe BHITTOJIHEHHS] MTUCBMEHHON KOHTPOJIBHOM pabOThl HEOOXOIUMO YUYUTHIBATH TPEOOBAHUS €IMHOTO OpdorpaduuecKoro pexxuma.
5. OneHka TecToBbIX padoT.
TecTpl, cocTOsAImNE W3 TMATH BOMPOCOB MOXKHO HMCIOJIB30BaTh TOCIE W3Y4YeHHUs Kakaoro martepuana (ypoka). Tect m3 10—15 Bompocos
UCIOJNIb3YeTCs 7S mepruoanyeckoro koutpois. Tect uz 20—30 BompocoB HEOOXOAMMO UCTIOIH30BATH 1 HTOTOBOTO KOHTPOJIS.
[Ipu oneHMBaHUM MCTIONB3YETCS CIEAYIOIas IKaia: Uisl TeCTa U3 MSATH BOIIPOCOB
* HET OIUOOK — OIIEHKA «5»;
* 0/1Ha OIIMOKA - OLIEHKA «4»;
* IBE OIIUOKN — OLIEHKA «3»;
* TPU OIIMOKH — OIIEHKA «2».
Jnst recta u3 30 BOIpoCoB:



* 25—30 npaBUIIbHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4;

* 13—18 npaBUIIbHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIE 12 TpaBUIIBHBIX OTBETOB — OIIEHKA «2).

6. Ouenka pedepara.

Pedepar onennBaercs mo ciaeayomuM KpUTEPUSIM:

* cobOmoIeHNe TpeOOBaHUH K ero 0OPMIICHHIO;

* HCOOXOJIMMOCTh U JOCTaTOYHOCTD ISl PACKPBITHS TEMbI IPUBEACHHOM B TeKCTe pedepara nHpopmaiuu;

* yMeHHE 00yyaroierocsi CBO00AHO U3JIaraTb OCHOBHBIC UJIEH, OTPaXKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYaIOIIErocs MOHSTh CYTh 33/1aBA€MbIX WICHAMHU aTTECTAlMOHHON KOMHCCHH BOIIPOCOB U CHOPMYITHPOBATH TOUHBIE OTBETHI HA HUX.



Conep:xanue TeM yueOHOro npeamera. 10 kiaacc
Tema 1
Beenenue
Teopusi cTpoeHHs1 OPraHUYecKuXx coequnennii (3 u)
[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COSIUHEHUH ¢ HEOpraHnyecKuMu. [IpupogHbie, HICKyCCTBEHHBIE U CUHTETUUECKHE
OpPraHUYECKUE COCTUHEHMS.

BanentHoCTh. XMMHUECKOE CTPOCHHE KAaK MOPSIO0K COEIMHEHUSI AaTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHBIE I10JIOKEHUS TEOPUU
XUMHUYECKOI0 CTPOEHUS OpraHMYecKuX coeuHeHui. [TonaTue o romosoruu 1 romosorax, U30Mepuu 1 u3omepax. XumMuueckue popMyssl 1 MOAEIU
MOJIEKYJI B OPraHUYECKON XUMUU.

JemMoHcTpanun. Mozaenu MOJIEKyJI TOMOJIOTOB M M30MEPOB OPTaHUYECKUX COCINHEHUM.

Tema 2

VYri1eBo10OpoabI U MX MPUPOIHbIE HCTOYHUKH (8 u)

[Ipupoansiii ra3. Ankansl. [Ipupoansiii raz kak Tominso. [IpeumyiecTsa npupoIHOro raza nepes ApyruMu BuaaMu tominea. CoctaB npupogHOro
rasa.

A 71K a H bl: TOMOJIOTHUECKUHN PsijI, U30MEPUS U HOMEHKJIaTypa aJIkaHOB. XMMHYECKHE CBOMCTBA aJIKAHOB (HA IPUMEPE METaHA U ITaHA): TOPEHHUE,
3aMelIEHHE, Pa3IoKEeHUE U JernapupoBanue. [I[puMeHenne ankaHoB Ha OCHOBE CBOMCTB.

A 11K € H bl. DTUJIEH, €r0 NOoJyYyeHHUe (JernIpupOoBaHUEM 3TaHa U JeruapaTauuei sTaHoaa). XMMUYECKHE CBOICTBA 3TUJIEHA: TOPEHHUE,
KayecTBEHHbIE peakiuy (o0eciBeuMBaHNe OPOMHOM BO/IbI U pacTBOpa MepMaHIraHaTa Kajus), TuapaTanus, noauMepusanus. [lonustunex, ero
CBOMCTBA U IIpuMeHeHue. l[pumeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

AnkanueHs U KayuyKk H. [ToHarue 06 ankagueHax Kak yriieBoJI0poJiax ¢ AByMs JBOMHBIMHU CBS3IMHU. XUMUYECKHE CBOMCTBa OyTaaueHa-1,3
U u30mpeHa: odecuBeyrBaHe OPOMHOI BOJIbI U IOJTMMeEpU3alus B kKaydyku. Pe3una.

A I K ¥ H bl. ALIETWJIEH, €r0 NOJy4YeHHe MUPOJIU30M MeTaHa U KapOHUIHBIM crIocoO0oM. XMMHUYECKHe CBOWCTBA alleTHIIeHa: TOpeHne, 00ecBeurBaHue
OpOMHOI BO/IbI, IPUCOETUHEHHE XJIOPOBOAOPOIa U ruapaTanus. [I[pumeHeHue aleTuineHa Ha OCHOBE CBOMCTB. Peakiius nonmumepusaniu
BUHUIXJI0pUAA. [[0MMBUHUIXTIOPUA 1 €r0 IPUMEHEHUE.

b e u 3 0 1. [lonnyuyenne 6eH3011a U3 TeKcaHa U alleTUiIeHa. XUMHUYECKUEe CBOMCTBAa OEH30I1a: TOPEHHe, TaloreHupoBanre, HuTpoBanue. [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CoctaB u nepepadbotka Hedptu. Hedrenpoayktel. beH3uH 1 nmoHsTHE 00 OKTAHOBOM YHCIIE.

JdemoncTpanuu. ['openue Merana, 3TuieHa, aneTuieHa. OTHOIIEHHE MeTaHa, YTUJICHa, alleTHIIeHa U OEH30I1a K pacTBOpY NepMaHTraHaTa Kajus U
OopomHo#t Bozie. [lomyuenue 3TuneHa peakiuen geruapaTaliy 3TaHoa U JeNoJUMEPU3alMK MOJIMATHIICHA, alleTUiIeHa KapOUaHBIM CIOcO00OM.
PaznoxeHue kayyyka pyu HarpeBaHWH, UCIIBITAHUE IPOAYKTOB Pa3NIo’KEHUs Ha HenpenenbHoCcTh. Koutekuus o6pasoB HehTH 1 HEDTEPOTYKTOB.

JlaGoparopHble onbIThI. 1. OnpenesieHne 3IEMEHTHOTO COCTaBa OPraHUYECKUX COeIMHEHUN. 2. I3roToBIeHne MoIeNIe MOJIEKYIT YIJIEBOAOPOIOB.
3. OOHapy>xeHue HenpeaeNbHbIX COeIMHEHUN B )KUIKUX HedTenpoaykrax. 4. [loimydyenue u cBoiicTBa anerwieHa. 5. O3HakOMIIEHHE ¢ KOJUIEKIIM e
«HedTb 1 MpOyKTHI €€ mepepaboTKM.

KonTtpoabsnas pa6ora Ne 1 o reme: «Y11eBoJOpOAbI U UX NPUPOJHBIE UCTOUYHUKN
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IpoexTpi: 3aragounsiii yriepoa. Hedts u HepTepOayKTHI

Hcnoan3oBanue UKT: IIpesenrtanus «[Ipupoansii raz» [Ipesentanus «YTiieBoIoposl B )ku3HU yenoBekay [Ipesentanus «Hedth»
Tema 3

Kuciopoaconep:aniue opranuyeckue coeJuHeHHs1 U UX NpupoaHblie uctounnku (10u)

EnuHCTBO XMMUYECKOM OpraHu3alyy )KUBBIX OPraHU3MOB. XUMHUYECKHI COCTAB HKUBBIX OPTraHU3MOB.

C i u p 7 bl. [lonyyenue sTaHosa OpoKEHUEM TIIIOKO3bI M TUApaTalei sTuinena. ' mapokcuiabHas rpymnmna kak GpyHkunonansHas. [Ipencrasienue o
BOJIOPOJIHOM CBsI3U. XMMHUYECKHE CBOWCTBA 3TaHOJA: TOPEHUE, B3aUMOACHUCTBUE ¢ HATPHEM, 00pa30BaHHE MIPOCTHIX U CIOKHBIX 3(PUPOB, OKUCICHHUE B
anbaerul. llpumeHnenue 3TaHoIa HAa OCHOBE CBOMCTB. AJIKOT0JIU3M, €0 MOCIEACTBUSA U MPEAYIIPEKACHUE.

[TonsiTHE O pEeIbHBIX MHOTOATOMHBIX CIIMpTaX. [ TuIepruH Kak npeacTaBUTeb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuys Ha
MHOI'0aTOMHbIE ciUpThI. [IpuMeHenue rnuuepuHa.

KaMernHbs it yrouas. @ eH o Kokcoxumuaeckoe Mpou3BOICTBO U ero mpoaykmwus. [lorydenne heHosia KOkCOBaHUEM KaMEHHOTO YTJIS.
B3aumHoe BiausiHUE aTOMOB B MOJIeKyJie eHOa: B3aUMOACHCTBHUE C TUIPOKCHUIOM HATPHS U a30THOU kucnotoi. [lonukonnencanus genona ¢
dbopManbaeruioM B heHoI0POopMaATBICTHAHYIO cMOy. [IpuMeHenne ¢eHoia Ha OCHOBE CBOKMCTB.

A nsbaeruasl [lonydyeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB. XMMHUUECKHE CBOMCTBA AJIbJIETUA0B: OKUCICHUE B
COOTBETCTBYIOIIYIO KHCIOTY U BOCCTAHOBJIGHUE B COOTBETCTBYIOIINH criupT. [IpuMeHenne ¢opmanbaernia u aleTaibIernia Ha OCHOBE CBOMCTB.

Kap6ounoBbie kuciaoTbsl [lonydyeHne kapOOHOBBIX KHUCIOT OKUCICHUEM aJIbIeTHI0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIHE
CBOWCTBA C HEOPTaHMYECKUMH KHCIOTaMH U peakuus srepudukanuu. [IpuMeHeHne yKCyCHON KUCIIOTHI Ha OCHOBE CBOWCTB. Briciine sxupHble
KHUCJIOThI Ha PUMEPE NaIbMUTUHOBOUN U CT€apUHOBOIL.

CnoxHble 3P upbl U Xk up bl [lonydeHue cinoxHbIX 3QupoB peakuuen stepudukanuu. CioxxHblie 3GUpbl B IPUPOJIE, UX 3HAYCHHE.
[TpuMeHeHHe CII0KHBIX 3()UPOB HA OCHOBE CBOMCTB.

XKupsl kak cinoxkHble 3¢upbl. XUMHUECKHUE CBOMCTBA JKUPOB: TUAPOIIN3 (OMBUICHHE) U TUAPUPOBAHKE )KUJIKUX KUPOB. [I[ppuMeHeHue )KupoB Ha OCHOBE
CBOWCTB.

Y rieBo abl YIIeBoabl, X KiacCcupUKaIMs: MOHOCaxapuabl (TI0K03a), TUcaxapuabl (caxapo3a) U mojiMcaxapuabl (Kpaxmall U 1eUTI03a).
3HaueHue YIriIeBOAOB B KUBOU NPUPOJAE U B KU3HU YEIOBEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOMN (DYHKIIMEH - aJIbACTUOCTUPT. XUMUUYECKHE CBOMCTBA TITIOKO3bI: OKUCIICHUE B TIIFOKOHOBYIO KUCIIOTY,
BOCCTAaHOBJICHHE B COPOUT, OposkeHHe (MOJIOYHOKUCIIOE U CIUpTOBOE). [IpuMeHeHne riiroko3sl Ha OCHOBE CBOMCTB.

Jlucaxapuasl 1 nonucaxapubl. [IoHATHE 0 peakIusX TOJTUKOHAEHCAIMU U THAPOJIN3a Ha IPUMEPE B3aMMOIIPEBPAILIEHHN: TTI0K03a <
HoJICcaxapu.

Jdemoncrpanun. OxucieHne cnupra B anpaeru]. KauecrseHHas peakuus Ha MHOroaToMHble criupThl. Komneknus «KamMeHHbIN yroip U IPOAYKTHI
ero nepepaboTku». PacTBopuMocCTh peHo1a B Bojie Mpu OOBIYHOM TeMIepaType U Ipu HarpeBaHuu. KauecTBeHHble peakiuu Ha GpeHon. Peakius
«cepedpsHOTO 3epKaay ajabAErHI0B U TI0K03bl. OKUCIIEHHE albJIETHI0B U TITIOKO3bI B KUCIOTHI ¢ ToMolbio ruapokcua meau (11). [omyuenue
YKCYCHO-3THJIOBOTO M YKCYCHO-U30aMUII0BOr0 3¢upoB. Komtekuus 3gpupHsix Macen. KauecTBeHHas peakius Ha KpaxMmail.

JlaGopaTopHsle onbIThI. 6. CBOIicTBa A TUIIOBOTO criupTa. 7. CBolicTBa riuuepuHa. 8. CoiictBa popmanbaeruaa. 9. CBoiicTBa yKCYCHOM KHUCIIOTHI.
10. CBoiictBa xupoB. 11. CpaBHEHHE CBONCTB pacTBOPOB MblJIa M CTHpaJIbHOTO Nopoiika. 12. CBoiicTBa ritoko3bl. 13. CBolicTBa Kpaxmara.
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KonTtpoabsnas pa6ora Ne 2 o teme: «Kucinoponocoaepxaiue OpraHn4eckue CoeqMHEHHS
IIpoekThI: «DTOT AYPMaHAIINUNA U OOKUTAIOMIUH. ..» (3THJIOBBIN CIUPT).3HAYEHHE YTIICBOJIOB.
Hcnoan3zoBanne UKT: [Ipesenranus «Yriesoas», CD «BupryansHas mabopaTopusi»
[Ipezentanus «CnupTbi»

Tema 4

A3oTcoaeprkainye coeJMHEHUsI U MX HAXO0XK/AeHUe B ;KUBOI nmpupoae (6u)

A M u H bl [lonsTre 06 amuHax. [lomydeHue apoMaTHUECKOTO aMHHA - AaHWJIMHA - U3 HUTPOOEH30J1a. AHWINH KaK OPraHNuecKoe OCHOBAHHUE.
B3auMHoe BiMsiHME aTOMOB B MOJIEKYJI€ aHWJIMHA: OCJIabjieHHe OCHOBHBIX CBOMCTB U B3auMoJelcTBue ¢ OpoMHOM Bonoil. [IpuMeHeHrne aHuIMHA Ha
OCHOBE CBOWCTB.

AMUHOKHUCIOT b [TonyueHre aMUHOKUCIIOT U3 KApOOHOBBIX KUCIIOT U TUAPOIU30M OeKOB. XMMUUECKUE CBOMCTBA aMUHOKHU CIIOT KaK
aM(pOTEpHBIX OPIraHUYECKUX COEMHEHUN: B3aUMOAEUCTBHE CO LIEJI0YaMU, KUCIOTaMU U JIPYT ¢ JpyroM (peakuus noivkonaeHcauun). [lentuanas
CBSI3b U IOJIMNIENTUABI. [[puMEHEHE aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 11 x u. [lomyuenne 6eTKOB peakIyel MOJMKOHICHCAIIMN aMUHOKHCIIOT. [lepBryuHas, BTOpU4Hast M TPETUYHAS CTPYKTYPHI O€JIKOB. XUMUYECKHE
CBOMCTBa OEJIKOB: TOpEHUE, JIeHaTypalys, THAPOJIU3 U LIBETHbIE peakuu. buoxumudeckue GyHKIUN OEJIKOB.

I'enernueckas cBsA3b MEXKAY KJIacCaMH OPraHUYECKUX COETUHEHUI.

HyxiiennoBble kucaoTel. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HyKJ1eoTH10B. OOIMii 11aH cTpoeHus Hykineotuaa. CpaBHEHHE CTPOEHUS U
¢bynkuuit PHK u JIHK. Posib HyKJIEMHOBBIX KHCIIOT B XpaHEHUH U Tiepeaye HacleAcTBeHHOW nHpopmanuu. [loHsTHe 0 OMOTEXHOIOTUH M TEHHOM
UHXCHEPUH.

JdemoncTpauuu. BzaumoaeiicTBue aMMuaka v aHWJIMHA C COJISTHOM KUCIOTOM. Peakiust anmimHaa ¢ 6poMHOM Boaoi. Jloka3aTenbCTBO HATHMYHS
(YHKIMOHATIBHBIX IPYII B paCTBOPAX aMUHOKHUCIOT. PacTBopeHue n ocaxeHne 6enkoB. L{BeTHbIE peakiiuy OeJIKOB: KCAaHTONPOTENHOBAS U
ouypetoBas. ['opeHne nTuubero nepa u mepcrssHod HUTU. Moaens monekynsl JIHK. Ilepexozpsl: 3TaHOT —> 3THUIICH STHIEHIIMKOIb —>
sTriieHrMKoIAT Meau (Il); sTaHon —3TaHans —> 3TaHOBAsI KUCIIOTA.

JlaGopaTopHble onbIThI. 14. CBolicTBa OENKOB.

IIpakTuyeckas padora Nel. nenTudukanus opraHMuecKux COeAMHEHNH.
Hcnonv3oBanne UKT: IIpezenTanus «AMUHBIY, Ipe3eHTalUs «AMHHOKHUCIOTHI
Tema 5
Buosnornyeckn akTUBHbIE OpraHuyecKue coequnenus (4 u)

® ep™meHTbl. DepMeHTHI Kak OMOJIOTHYECKUE KaTau3aTopbl 0eIKoBoM Mpupoabl. OcOOEHHOCTH PYHKIIMOHUpPOBaHUs pepMeHTOB. Poib
(EepMEHTOB B )KU3HEJCATEIHHOCTH XKHUBBIX OPTraHU3MOB M HApPOJHOM XO3sIHCTBE.

B uTawmu H bl [lonarue o Buramunax. Hapymienusi, cBsg3aHHble C BATAMUHAMU: aBUTAMUHO3bI, THTIOBUTAMUHO3bI U THIIEpBUTaMUHO3bI. Butamun C
KaK MPEICTaBUTEDb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KaK IPEICTaBUTEND JKUPOPACTBOPUMBIX BUTAMHUHOB.

I 0 p M 0 H bl [loHATHE O TOPMOHAX KaK T'YyMOPAJIBHBIX PETYISATOPaX KUZHEAEATEIbHOCTH KUBBIX OPraHn3MoB. HCYIUH U agpeHaInH Kak
npeacTaBuTeNn TOpMoHOB. [IpodunakTruka caxapHoro quaberta.



JlexapcTBa. JlekapcTBeHHas! XUMHS: OT HATPOXUMHUH IO XUMUOTEpaNuu. ACupuH. AHTHONOTUKHY U tucbakTepuo3. Hapkorudeckue BemecTsa.
Hapkomanusi, 60pb0a ¢ Hel 1 TpodHITaKTHKA.

JeMoncTpanun. Pa3noxenne nmepokcuia BOJIOpOAa Karanazoi ceiporo msica u cbiporo kaprodens. Komrekmus CMC, coaepKaniux dYH3UMBL.
Ucneiranue cpenst pactBopa CMC unaukatopHoit 6ymaroit. Mimoctpanuu ¢ pororpadusiMu )KUBOTHBIX C pa3IUYHBIMU (pOpMaMU aBUTAMHHO30B.
Komnekuust BUTaMUHHBIX IpenapatoB. McnbiTanue cpeasl pacTBOpa aCKOpOMHOBOM KMCIIOTHI MHAUKATOPHOM Oymaroil. McnipiTanne anTeuHoro
mpernapaTa UHCyJIMHa Ha Oenok. JlomaniHss, n1abopatopHasi 1 aBTOMOOMIIbHAS allTeuKa.

IIpoexTshi: BemecTa ®U3HN: BUTAMUHBI, TOPMOHBI U ()EPMEHTHI.

HUcnoanzoBanue UKT: [Tpezenrtanus «Mup moaumepoBy

Tema 6

HckyccTBeHHBbIE M CHHTETHYECKHUE MOJIUMepbI (4 4)

NckyccTBeHHBIE TOJUM e P bl [lomydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOYKTOB XUMHUECKOW MOTUPUKAIIH TPUPOIHOT O
MOJIMMEPHOTO ChIphs. MIcKyccTBeHHBIE BOJOKHA (alleTaTHBIN MIETK, BUCKO3a), KX CBOICTBA U MPUMEHEHUE.

CuHTeTHUYeCKHUE MOJUMe D bl [lonydeHre CHHTETUUECKUX MOIMMEPOB PEAKLIUSIMHU MTOJIMMEPU3ALUH U MTOJIMKOHAeHcauuu. CTpyKTypa
MOJIMMEPOB JIMHENHAsA, Pa3BETBICHHAS U IPOCTpaHCTBEHHad. [IpeacTaBuTen CHHTETUYECKUX IIACTMACC: TMOJIUATUIIEH HU3KOTO U BBICOKOTO JaBJICHUS,
MOJIMIIPOIIMJIEH U NOJUBUHMIXI0pUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIlpOH.

Jemoncrpanuu. Komiekuus minactmace ¥ u3aenuii u3 Hux. Koyekuun HCKyCCTBEHHBIX U CHHTETUYECKH BOJIOKOH M M3EJIUNA U3 HUX.
PacniozHaBaHue BOJIOKOH 10 OTHOILIEHUIO K HAIPEBAHUIO U XUMUYECKU PEAKTUBAM.

JlaGopaTopHsle onbIThI. 15. O3HaKoMIIeHHE ¢ 00pa3liaMy IIaCTMACC, BOJIOKOH U KayYyKOB.
IIpakTnueckas padora Ne2. Pacnio3HaBaHMe I1acTMacC U BOJIOKOH.
Hrorosasi konTpoJibHasi padora Ne3

Conep:xanue TeM y4eOHOT0 MpeaMeTa
11 kmace
Tema 1

Ctpoenue aTroMa u nepuoandeckuii 3axou JI. U. MenaeseeBa (3 1)

OCHOBHbBIE CBEJJEHHUSA O CTPOECHUHU aTOM a. SAapo: NpoToHBI U HEUTPOHBI. 1130TONBL. DAEKTPOHBI. DIEKTPOHHAs 000I0YKA.
OHepreTndyeckuil ypoBeHb. OCOOEHHOCTH CTPOEHHSI ANEKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 Mepuo10B nepruoanyeckon cucremst 1. U.
MenpeneeBa (nepexoaHbix 31eMeHToB). [IoHsTHE 006 OpOUTaANISIX. S- M p-OpOUTaIN. DIEKTPOHHbIE KOH(PUTYpAIIUU AaTOMOB XUMUYECKHX JIEMEHTOB.

[lepuoaguueckuin 3akoH JJ M. MenneneeBa B cBeTe yU4eHUSI 0 CTpoeHUU aToM a. Orkpeitue . 1. Meneneessim
MEePUONYECKOI0 3aKOHA.

[lepuonnyeckas cucrema xumuueckux neMeHToB . M. Menaeneesa - rpadpuueckoe 0TOOpakeHue MepHoANIECKOro 3akoHa. DU3NUECKUil CMbICTT
MOPSAIKOBOTO HOMEpA 3JIEMEHTa, HOMepa Meprojia 1 HoMepa rpyninbl. BaneHTHble 31eKTpoHbl. [IpriunHbl H3MEHEHHsI CBOMCTB 3JIEMEHTOB B MEPHOIaX U
rpynnax (TJaaBHBIX HOATPYIIAX).

[TonoxeHne Boopoaa B IEPUOJUUYECKON cUCTeME. 3HaUYEeHUE MEPUOIUYECKOr0 3aKOHa U MEPHUOINUECKON CUCTEMbI XUMUYecKuX 31emMenToB /1. 1.
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MenpeneeBa 15 pa3BUTHS HAYKU U IOHMMAaHUS XMMUUYECKON KapTUHBI MUpa.
JdemoncTpauuu. Pazimnunbie GopMbl IEPHUOTUUECKON CUCTEMBI XUMHUECKHX demeHToB J[. . Menneneena.
JlaGopaTtopusiii onbiT. 1. KoHCTpyHpoBaHue NepruognuecKoi TabIuIbl 3JIEMEHTOB C HCIIOJIb30BAaHHEM KapTOUeK.
HUcnoan3oBanue UKT: npesenranus «CtpoeHue atomay, BuaeopuiaIbM «Beaukuii 3aKoH»
IIpoekr: «Mmenem /. 1. Menneneesa»
Tema 2
Ctpoenue BemectBa (14 )
Noununas xuMuueckasd cBs3b. Katrnonsl u anuonsl. Kitaccudukanuus nonos. Monnsle kpuctamumueckue pemietku. CBoiiCTBa BEIIECTB ©
3TUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHass XuMuueckas C B3 b. DIEKTPOOTpULIATENbHOCTE. [lonsipHas u HenonsipHas koBajgeHTHbIe cBsi3H. Jlunoinb. [lonaspHocTh
CBSI3U U MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHIU3MBbl 00pa30BaHMs KOBAIEHTHOH CBsI3U. MOJIEKYyISIPHBIE U aTOMHBIE
KpUCTaJUIMYECKue pemeTki. CBONCTBA BEILIECTB C 3TUMHU TUIIAMH KPUCTAJUIMYECKUX PEILIETOK.

MeTannudyeckas XUMHUUYecKasd CBA3b. OCOOEHHOCTH CTPOCHHS aTOMOB METAJUIOB. MeTallIuecKasi XMMHYECKas CBSI3b U
MeTaJuIMuecKasi Kpucramuinueckas pemerka. CBONCTBA BEIECTB ¢ ITUM TUIIOM CBSI3H.

Bonopoagnas xumMmuueckas cB 43 b. MeXMONEKyIsSIpHAs U BHYTPUMOJIEKYJISIpPHAs BOAOPOIHAS CBSA3b. 3HAUEHUE BOJIOPOAHOM CBS3U JUIs
OpraHu3alfK CTPYKTYp OMOMOIUMEPOB.

[T onuwme p bl [ImacTMacchl: TEpMOIIACTBI U PEAKTOILIACTBI, X NMPEACTABUTENN U IPUMEHEHHE. BoslokHa: mpupoaHble (paCTUTENbHBIE U
’KMBOTHBIE) U XUMUYECKUE (UCKYCCTBEHHBIC M CHHTETUYECKHE), UX MTPEICTABUTENN U IPUMEHEHHE.

'azoob6pa3Hoe cocTOsSHHUE BellecCTBa. [ph arperaTHbIX COCTOSIHUSI BOJIBI.

OcobeHHocTu cTpoeHus ra3oB. MoJsIpHBIA 00beM Ia3000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HbIX TPUPOIHBIX CMECEH: BO3IyX, IPUPOIHBIN ra3. 3arps3HeHne aTMoc(epsl (KUCIOTHBIE JT0KIU, TAPHUKOBBIN 3 deKT) n
6opnba ¢ HUM.

[IpencraBurenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIEKUCIbIN ra3, aMMuak, 3TuieH. MIx nomyyeHue, coOupaHue 1 pacrio3HaBaHHeE.

XKXunkoe coctossHue BemecTBa. Boxa. [lorpebieHne Boasl B ObITY M Ha TPOU3BOJACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

MuHepanbHble BOJABI, X UCIOJIb30BAaHUE B CTOJIOBBIX U JIEUEOHBIX LETSX.

Kunnkne kpucTamisl ¥ UX IPUMEHEHUE.

TBepnoe cocTossHHUE BelleCTBa. AMOp(HBIC TBEp/IbIC BEMIECTBA B IPUPOJT
U B )KM3HU Y€JI0OBEKA, UX 3HAYECHUE U NpuMeHeHne. Kpucrannniyeckoe CTpOEHNE BELLECTBA.

HucnepcHble cucTe M bl [lorsatue o nucnepcHbIx cuctemax. JlucnepcHas gasza u nucnepcuonHas cpefa. Knaccudukanus aucnepcHbIx
CHCTEM B 3aBHCHMOCTH OT arperaTHOro COCTOSIHUS JUCTIEPCHOM CpeIbl U TUCTIEPCUOHHOM (a3bl.

['pyOonucnepcHbIe CUCTEMBI: 3MYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: T'€JIN U 30JIH.

CocTaB BemecTBa U CM e C € il. BemmecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MTOCTOSTHCTBA COCTaBa BEUIECTB.

[TonsTe «nons» u ee pa3HOBUAHOCTHU: MaccoBas (10151 3JIEMEHTOB B COEIMHEHUH, JOJI1 KOMIIOHEHTAa B CMECH - J0JIs IPUMECEH, 1015
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PacTBOPEHHOI0 BEIIECTBA B pacTBOpE) U 00beMHast. J[oJst BBIXOa MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

JdemoncTpanuu. Mojaenb KpUCTAUTMYECKOW pElIeTKH XJIopuaa Hatpus. O0pas3iibl MUHEPAJIOB ¢ MOHHOW KPUCTAJUTMYECKOW PEIIETKON: KaJIbIIUTA,
ranuta. Mojenu KpuCcTaJUIMYECKUX PEIISTOK «CYXOro Jbaay (WM Hoja), anMasa, rpadura (uau kBapia). Moaens monekyssl JTHK. O6pasiisl
wiactMacce (peHonodopmanbaerugHbie, HOIUYpPETaH, MOIUITHIICH, TOJIUIIPONUIICH, MOTUBUHWIXIIOPU) U U3aenus u3 Hux. OOpasibl BOJIOKOH
(mepcTh, MIETK, aleTaTHOE BOJIOKHO, KallpOH, JIJAaBCaH, HEUJIOH) U u3Aenus u3 Hux. O0pa3ipl HEOpraHMYecKHX MOJIMMEPOB (cepa MIacTHIecKasi, KBapil,
OKCH/JI aJTIOMUHUS, IPUPOAHBIE AIFOMOCHIIMKATHI). Moziens MOJIsipHOro o0bema ra3oB. Tpu arperaTHeIX COCTOSIHUS BOJIbl. OOpasiibl HAKUIN B YaHUKE
U TpyOax IeHTpaIbHOro OTOrIeHHs. JKeCTKOCTh BOJIBI U CIIOCOOBI ee ycTpaneHusi. [IpuOopsl Ha )KuAKUX Kpuctayuiax. O0pasibl pa3InyHbIX
JTUCTIEPCHBIX CUCTEM: AIMYJIbCHIA, CYCIIEH3HH, adpo30Jiei, renei u 3oiei. Koarymsius. Cunepesuc. Db dext Tunmans.

JlabopaTropHnble onbIThL. 2. Onpeenenre TUIa KpUCTaUIMYeCKOW PElIeTKU BEIIeCTBAa U ONMCAaHKE ero CBOMCTB. 3. O3HaKOMIICHUE C KOJUICKIIUEH
MIOJIMMEPOB: IJIACTMACC U BOJIOKOH U U3/enus U3 HuX. 4. McnbiTaHue BOJbI HAa AKECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJIbIL. 5. O3HAKOMIIEHHE C
MUHEPAJIBbHBIMU BoJaMu. 6. O3HAKOMJIEHUE C JUCIEPCHBIMU CUCTEMAaMHU.

IIpakTuyeckas padora Nel. [Tonydyenue, coOupanue U pacrno3HaBaHUE T'a30B.

Hcnonb3zoBanne UKT: npesentanus «Xumuueckas cBs3b», «Crenens okucieHus», «Teopus A. M. 6ytiepoBay, «Iloaumepsi», «PacTBopbI»
IIpoexTsi: «MuHepaabHbIE BOJBI, UX UCIOJIH30BAHUE B CTOJIOBBIX U JICYCOHBIX HENSIX)»

KP Ne 1 no teme: «CtpoeHue BeecTBay

Tema 3

Xumuueckue peakiuu (8 u)

Peakxnuu, ugymue 63 H3MEHEHUS cCOCTaBa BeIleCTB. AJUIOTPONHS U aNIOTPONHBIE BUAOM3MEHEHUs. [IpHanHbI amnoTponuu
Ha puMepe MoauduKanui Kucioposa, yriuepoaa u gocdopa. O30H, ero 6uosorudeckas pob.

H30omepb! 1 n30MepHusl.

Peaxnuu, uagymue c u3MEHEHHEM cOCTaBa BellecTB. Peakuuu coeinHeHus1, pa3oKeHus, 3aMeIIeHNns 1 0OMeHa B
HEOPraHMYECKOM M OpraHn4eckoi XuMuu. Peakinu 3K30- 1 sH0TepMuUeckue. TermnoBoii 3 (HeKT XuMHIeCKON peakiui U TEPMOXUMHUYECKHE
ypaBHeHUs. Peaknuy ropeHus, Kak 4aCTHBIN Cily4all 9K30TE€PMUYECKHUX
peaKuui.

CKOpoOCTh XMMHUUYECKOHN peaKkIluu.

CKOpOCTh XMMUYECKOH peakuu. 3aBUCUMOCTbh CKOPOCTH XMMUYECKOM peaKIUU OT MPUPO/Ibl pEarupyrolIuX BEIECTB, KOHLIEHTPALlUU, TEMIIEPaTyphI,
IJIOLIA/IM TOBEPXHOCTU CONTPUKOCHOBEHUS U KaTanuzatopa. Peakuuu romo- u rereporennsie. [lonsrue o karanuze u katanuzaropax. epmMeHTs Kak
OHMOJIOTMYECKHE KaTaau3aToOPbl, 0COOCHHOCTH UX (YHKIIMOHUPOBAHHUS.

OO0paTtuMoCTh XUMHUYECKHUX peakluil. HeoOpaTumble 1 oOpaTumblie Xumuueckue peakiui. CoCcTOsIHHE XUMHUYECKOr0 PaBHOBECHUS
JUIS 00paTUMBIX XUMUYECKUX peakiuil. CriocoObl CMEeIeH!s] XUMUYECKOTO paBHOBECHS Ha MIpUMepe CUHTe3a amMmMmuaka. [[oHsTHe 00 OCHOBHBIX
Hay4YHBIX IPUHLKIIAX TPOU3BOJICTBA HA PUMEPE CUHTE3a aMMHUaKa WJIM CEPHON KHUCIIOTHI.

Pons Boabl BXUMHUUECKOH peaxkiuu MctuaHbIe pacTBOpHL. PacTBOpUMOCTS U KiIaccuUKaIus BEMECTB M0 STOMY MPHU3HAKY:
pacTBOpUMbIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DIEKTPOIUTHI U HEANEKTPOIUTHI. DIEKTPOIUTHYECKAs quccoruanusi. KucioTel, OCHOBaHUS U COJIM C TOUKH 3PEHUSI TEOPUU AIEKTPOIUTUUECKON
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JUCCOLUAIUH.

XUMHYEeCKUE CBOWCTBA BO/IbI; B3AUMOCHCTBHE C METAJIIAMH, OCHOBHBIMH U KHCIIOTHBIMU OKCHJIAMH, Pa3I0KEHUE U 00pa3oBaHue
KpUCTaJIIOTUApaToB. Peakiuu ruipaTaliui B OpraHu4eCcKOl XUMHH.

'magponu3 OpraHMYECKUX W HEOPTAaHUYECCKHUX COEHUHEHH . HeoOpatumslii ruapoan3. OOpaTuMbIi THIPOIU3 COICH.

I'unponu3 opraHMYEcKUX COEAUHEHUN U €r0 MPAKTUYECKOE 3HAUECHUE /IS TIOJYyUYEHUS THIPOJIM3HOr0 CIUpTa U MblIa. buosornyeckas posb
TUIPOJIN3a B IUIACTUYECKOM U SHEPreTHUECKOM OOMEHE BEILIeCTB U DHEPTHH B KIIETKE.

OKHCIUTENbHO-BOCCTAHOBHUTENbHBIE peakluu Crenens okucienus. Onpenenenue CTeneHn OKUCIeHU 1o Gopmyiie
coequHeHus. [TonsiTHe 06 OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakiusax. OKUCIeHNEe U BOCCTAHOBIIEHUE, OKHCIUTENb U BOCCTAHOBUTEIIb.

DA eKTp o U 3. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN Mpoliecc. DIEKTPOIU3 PacIUIaBOB U PACTBOPOB HA IPUMEPE XJIOpUAa
Hatpus. [IpakTuueckoe npuMeHeHUe EKTPOIN3a. DIEKTPOIUTUUECKOE MTOIYUEHUE ATFOMUHUS.

Jdemoncrpauuu. [TpeBpamenne kpacHoro gocdopa B 6ensiii. O30naTOp. Moaenu Monekyn #-0yraHa u n300yraHa. 3aBHCUMOCTb CKOPOCTH PEaKIUH
OT MPUPO/IbI BEUIECTB HA IPUMEPE B3aUMOACHCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJIMHAKOBOM KOHIIEHTPALIUU C OJAMHAKOBBIMY T'PAaHYJIAMH LIMHKA U
B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IMHKA, JKeJIe3a) C COJITHOM KUCIOTOU. B3anMoseiicTBre pacTBOpPOB CepHOM
KHCIIOTHI C paCTBOpaMH TUOCYJIb(haTa HATPUS PA3IUYHON KOHIEHTPALMU U TeMIlepaTypbl. Mozens kumsiiero cios. Paznoxenue nepokcuia Boaopoaa
C MMOMOIIBIO Katanu3aropa (okcuaa mapranna (IV)) u xkaranassl ceIporo msica u cbiporo kaprodens. [Ipumepbl HeOOPaTUMBIX pEaKIUi, UAYIIUX C
o0Opa3oBaHHEM OCajiKa, ra3a Win BoAbl. B3aumopeiicteue nutus u HaTpus ¢ Booil. [lonydenue okcuna dpocdopa (V) u pacTBOpeHue ero B BOJE;
UCTIBITAaHUE TIOJTYYEHHOTO pacTBopa JakMycoM. OOpasisl KpUCTAIIOTHAPATOB. VcnbITaHHE PaCTBOPOB IEKTPOIUTOB M HEAJICKTPOJIUTOB HA MPEIMET
ArcconMaluy. 3aBUCUMOCTh CTEIIEHH IEKTPOIUTUYECKON IUCCOLUAIMM YKCYCHOM KUCIIOTHI OT pa3daBieHus pacTtBopa. ['uaponns kapouaa KaabIusl.
I'iponu3 kapOOHATOB LIEIIOUYHBIX METAIOB U HUTpaToB IuHKa WK cBuHua (I1). [lonydyenne mpina. [Ipocrelinme OKMCIUTEIbHO-BOCCTAHOBUTENIbHbIE
peakIMu; B3auMoJIeiiCTBHE IIMHKA C COJISTHOM KUCIIOTOM U »kese3a ¢ pacTBopoM cyibdara menu (1I). Moaens anexkrponuzepa. Mojenb 31eKTpoar3HON
BaHHBI JUIsI TIOJTY4YEHUS] aTFOMUHUS.

JlaGopaTopHble onbIThI. 7. Peakius 3amMelieHns Mein 5KeJIe30M B pacTBOpEe MEAHOT0 Kyrnopoca. 8. Peakuuu, uaymye ¢ oOpazoBaHMEM 0CaJKa, ra3a
1 BojbL. 9. TlomyueHue KUCIOpo/ia pa3ioKeHUeM MepOKCHIa BOJOPOaa ¢ MOMOIIIbIo okcuaa maprania (IV) u karanassl ceiporo kaproderns. 10.
[TonydyeHne Bonopoaa B3auMOJIEHCTBUEM KUCIIOTHI ¢ IUHKOM. 11. PasnuyHble ciydan rugponusa cosei.

Hcnonv3zoBanne UKT: npezentanus « TUnbpl XUMHUECKUX peakiuii», «CKOpoCcTh XUMHUUECKHUX peakiuit», «OBPy», Buneopparment «TemnnoBoit
3G (HEeKT XUMUUECKON PEeaKITUI»

IIpoexThi: «OKUCINTENEHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI, GOPMUPYIOLINE OOIHUK 3EMITH»

KP Ne 2 no teme: «XUMHUECKUE PEAKITUN»

Tema 4

BemecTBa 1 ux cBoiicTea (9 u)

M e T a 11 1 b1. B3aumoeicTBHE METAIIIOB ¢ HEMETAUIaMH (XJIOPOM, CEpOi M KUCIOpOA0M). B3aumMoeiicTBIE MIETOYHBIX U IEeT0YHO3EMEIIbHBIX
METAJIJIOB C BOAOH. DIEKTPOXUMHUECKUN Psi/i HAPSKEHUI METAJUI0B. B3anMmoeiicTBre METallIOB C pacCTBOpaMU KHUCIIOT U COJIEH. ATIOMUHOTEPMUS.
B3aumopeiicTBue HaTpHs C 3TaHOJIOM U (DEHOJIOM.

Koppo3sust metamios. [ToHsTHE 0 XMMUYECKOH U AJIEKTPOXUMUYECKON KOPpO3uH MeTaiIoB. CriocoOBI 3alUThl METAJUIOB OT KOPPO3HUH.
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H e meTan bl CpaBHUTEIbHAS XapaKTEPUCTUKA FAJIOTEHOB KaK HanboJee TUITUYHBIX NpeACcTaBUTENEH HeMeTa10B. OKUCIUTEIbHBIE CBOWCTBA
HEMEeTaJIOB (B3auMOJICICTBHE C MeTaJUIaMU M BOAOPOAOM). BoccraHOBUTENIBHBIE CBOWCTBA HEMETAILIOB (B3aUMOAEHCTBHE ¢ OoJiee
AJIEKTPOOTPHULIATEIbHBIMYA HEMETAJIIIAMU U CII0KHBIMU BELIECTBAMU-OKUCIUTEINSIMU).

Kucnorel Heopranuuyeckue u opranudeckue. Knaccupukanus kucnor. XMMUYECKHE CBOWCTBA KMCIIOT: B3aUMOJIEHCTBHE C
METaJuIaMH, OKCUIaMU METAJJIOB, THPOKCHIaMU METAIIJIOB, COJISIMU, CIIUPTaMu (peakiust stepudukaimn). Ocodbie CBOWCTBA a30THOM U
KOHLEHTPUPOBAHHON CEPHOU KHUCIIOTBHI.

OcCHOBaHUS HEOPraHMUYECKHE U OpraHMYecKue. OCHOBaHUS, X KIacCUPHUKaUi. XUMUYECKHE CBOWCTBA OCHOBAHUN:
B3aMMOJECHCTBUE C KHCIOTaMHU, KUCIOTHBIMHA OKCUAAMHU U COJISIMU. Pa3ioxeHne HepacTBOPUMBIX OCHOBAaHUM.

C o 1 u. Kimaccudukanust coneit: cpeHue, KUCIble 1 OCHOBHbIE. XMMUYECKHUE CBOWCTBA COJICH: B3aMMOICUCTBUE C KUCIOTaMHU, IIEI0YaMH,
MeTajulaMu U coiisiMu. [IpencraBurenu cosei u Ux 3HaueHue. XJI0pu HaTpus, KapOoHaT Kanblus, pocdar KanbLus (CpeaHnue Con);
rUIpoKapOOHATHI HATPUS U aMMOHMUS (KHCIIbIE COJIN); TUIpoKcokapOooHaT menu (1) - Manaxut (OCHOBHasI COJb).

KauecTBeHHBIE peakIiK Ha XJIOpUI-, CyIb(dar-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUs1, KaTuoHbI kene3a (II) u (III).

'emernuyeckasd cBA3b MEXKAY KJIaCCaMU HEOPraHMYECKUX U OPTaHUYECKHUX COeqHUHeHHU U [lorsarue o
IeHETHUYECKOM CBSA3M U reHeTH4YecKuX psanax. ['enetudeckuit psag meraiia. 'enernueckuii psa Hemeramia. OCOOEHHOCTH T'€HETHYECKOTo psijia B
OPraHNu4eCKOM XUMHH.

Jemoncrpanuu. Komnekuus o0pas3noB MeTamioB. BzauMoneicTBre HaTpust U CypbMBI C XJIOPOM, JKeJie3a ¢ cepoil. 'opeHre Maruus u ajJroMUHUS B
KHCIIOpoJie. B3aumonecTBue meI04H03EMENbHBIX METAUIOB ¢ BOAOW. B3anMoaeincTBre HaTpus ¢ 3TAHOJIOM, [IMHKA C YKCYCHOM KHUCIOTOM.
AmoMuHOTepMus. B3auMopelicTBue Meay ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTOW. Pe3ynbTaTel KOppO3UK METAJIIOB B 3aBUCUMOCTH OT YCIIOBUH €€
nporekanud. Komnekuus oOpa3ioB HeMeTamioB. B3anMoelicTBre XJIOpHOM BOJBI ¢ pacTBOpoM Opomua (noauaa) kanus. Komnekus npupogHbix
OpraHuYecKux KHcioT. Pa30aBieHne KOHIEHTPUPOBAHHOM CepHOM KUCIOTHL. B3aumoelicTBue KOHIEHTPUPOBAHHOM CEPHOI KHCIIOTHI C CaxapoM,
LEJUTI0N10301 1 Mebto. OOpasIbl MPUPOIHBIX MUHEPAJIOB, COJIEPXKALINX XJIOPU]] HATpuUs, KapOoHAT KaibLus, pocdar KaabLus U THIPOKCOKapOOHAT
menu (II). O6pa3ibpl NHILEBBIX POJYKTOB, COJIEPKAIUX MMIPOKapOOHATHl HATPUS U AaMMOHUS, X CITIOCOOHOCTD K PA3/I0’KEHHIO NTPH HarPEeBaHUU.
lNamenne conpl ykcycom. KauecTBEHHBIE peakMy Ha KATHOHBI U AaHUOHBI.

JlabopaTopHsle onbIThl. 12. McnipiTaHuEe pacTBOPOB KUCIOT, OCHOBAaHUH U coJiel nHAMKaTopamHu. 13. B3aumozelicTBre COJITHON KUCIIOTHI U
pacTBopa YKCYCHOM KHMCIIOTHI ¢ MeTaiaMu. 14. B3aumoneiicTBue COISHON KMCIOTHI M pacTBOpa YKCYCHOW KMCIIOTHI C OCHOBaHMSIMH. 135.
B3aumoaeicTBue CoNsIHON KUCIOTHI X PaCTBOPA YKCYCHOM KUCIOTHI ¢ coyisiMHU. 16. [lonydenue n cBoiicTBa HepaCTBOPUMBIX OCHOBaHMi. 17. I'maponus
XJIOPHUJIOB U aI[eTAaTOB IIEIOYHBIX METAIUTOB. 18. O3HAKOMIIEHHUE C KOJUICKIMAMHE: &) METAJIOB; 0) HEMETAIJIOB; B) KUCIIOT; T) OCHOBAHUH; 1)
MHUHEpAJIOB U OMOJIOIMYECKUX MAaTEPUAIIOB, COIEPKAIINX HEKOTOPHIE COJIH.

IIpakTuyeckas padora Ne2. Pemenue s3kcriepuMeHTaIbHBIX 3a/1a4 HAa UACHTU(PUKAIIMIO OPraHUYECKUX U HEOPTAaHUYECKUX COEMHEHUN.
Hcnonb3oBanne UKT: npezentanus «Metams», «Metamnyprus», «OCHOBaHUS
IMpoexkThi: KucioTe! B ipupoae
KP Ne 3 no teme: «BemecTBa u UX CBONCTBa»
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HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA yqeﬁnoro nmpeamMmera «XHMH»

B pe3yabrare n3ydyeHnusi XuMum Ha 0a30BOM ypoBHe yueHHK 10 Kiacca HayuurTes:

Ha3vleamb N3YYCHHBIC BCIICCTBA 110 ((TpHBHaHBHOﬁ>> NI MCX(,HYH&pOI[HOﬁ HOMCHKIJIATYpPE,

onpedefmmb: BaAJICHTHOCTb M CTCIICHb OKHUCJIICHHUA XHMHYCCKHX 3JICMCHTOB, THII XHUMHYCSCKOH CBS3H B COCAUHCHUAX, 3apsaa MOHA, XapakKTEp
CpCAbl B BOJAHBIX paCTBOpax HCOPraHUYCCKUX COGI[I/IHCHI/II;'I, OKHCJIMTCIIb U BOCCTAHOBUTCIIb, MIPUHAJICKHOCTh BCIUICCTB K pPAa3JIMUHBIM KJIaCCaM
OpPraHu4€CKUux COGHHHCHHI;'I;

Xapakmepu3oeambsp. SJICMCHTBI MaJIbIX IEPUOJOB IO HX IIOJOXCHHIO B HCpPIOI[H‘ICCKOfI CHCTEMEC I[.I/I.MeHz[eneeBa; O6H_[I/Ie XHUMHUYCCKUC
CBOICTBa MCTAJJIOB, HEMCTAJJIOB, OCHOBHBLIX KJIACCOB HCOPTraHUYCCKUX U OPraHUYCCKHX COGI[HHGHHﬁ; CTPOCHUC U XHUMUYCCKUC CBOICTBa
HU3YUCHHBIX OPraHUYCCKUX COG,Z[I/IHCHPlﬁ;

00BACHAMB . 3aBUCUMOCTE CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUS; IIPUPOAY XUMHUYECKOM CBS3U (PIOHHOI>'I, KOB&HGHTHOﬁ, MeTaHHquCKOﬁ),
3aBUCUMOCTBH CKOPOCTHU XHUMHUYCCKOU PCaKIMU U MMOJIOKCHUSA XUMHUYCCKOI'0 paBHOBECHUA OT PA3JIMUHBIX q)aKTOpOB;

8bINOJIHAMb XUMUYECKUTL IKcnepumernm 110 PaCliO3HABAHUTIO BayKHEHUIIINX HCOPTaHNYCCKUX U OPraHNYCCKUX BCUICCTB,

npoeoOumsp caMOCTOSATENbHBIN OUCK XUMUYECKOW MH(OpPMALMK € UCIOJIB30BaHUEM PA3IUYHBIX UCTOYHUKOB (Hay4YHO-IOMYJISIPHBIX M3JIaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH Ui 00pabOTKM M Iepefadd XUMHUYECKOi
nHGOpPMAIINY U €€ TPEICTABICHHUS B pa3IMIHbIX (hopmax;

ITos1y4nT BO3MOKHOCTH HAYUMTCS

O0O0BSICHEHUS] XUMUYECKUX SIBJICHUH, IPOUCXOIAUINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

OIIpeENIEHUS] BO3MOKHOCTH ITPOTEKAHNS XMMUUECKUX MPEBPAILECHNN B PA3JINYHBIX YCIOBUAX M OLEHKU UX MOCIIEACTBHH;
9KOJIOTMYECKH IPaMOTHOI'O TIOBEJIEHUS B OKPYKalOIIeH cperie;

OLICHKH BJIMSHUS XMMHUYECKOTO 3arps3HEHUs OKPYXKAIOUIEW Cpeibl Ha OpraHU3M 4eJIOBEKA U IPYTHe JKUBbIE OPraHU3MBbI;
0€30MacHOro 00paIIEeHHs C TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMHU, JJAOOPAaTOPHBIM 000pYI0BaHUEM;

MIPUTOTOBJICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA MIPOU3BOICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOW NH(OPMALINHU, TIOCTYTAIOIIEN U3 Pa3HbIX HCTOYHHUKOB.
B pesyabTare n3yyenns yueOHoOro npeamera «XuMHs» Ha ypOBHe cpefHero o01ero o0pa3oBaHus BbINNYCKHUK 11 Ki1acca HayuuTes:

pacKkpbIBaTh Ha MpUMepax pojb XUMUHU B GOPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUpa U B IPAKTUYECKOM JIEATEIHHOCTH YEI0BEKa,
JIEMOHCTPHUPOBATh Ha IPUMEpPax B3aUMOCBSI3b MEX1Y XUMUEH U IPYTUMHU €CTECTBEHHBIMH HayKaMU;

pacKpbIBaTh Ha MpUMepax MOJIOKEHNS TEOPUU XUMUYeckoro crpoenns A.M. byrneposa;

noHUMaTh ¢u3udeckuil cmbicn Ilepuognueckoro 3akona /I.M. MenaeneeBa 1 Ha ero OCHOBE OOBSACHATH 3aBUCUMOCTH CBOWCTB XMMHUYECKHX
3JIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOSHHSI aTOMOB;

OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HAa OCHOBE OOIMX MPEeACTaBIEHUIN 00 UX COCTaBE U CTPOCHHH;

MIPUMEHSTH MPaBUJIa CUCTEMAaTUYECKONW MEXAYHapOIHOW HOMEHKIATYpPhl KaK CpEACTBa pa3InyeHNs U UIEHTU(PUKALIMU BEUIECTB 110 UX COCTaBy
U CTPOEHHUIO;
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COCTABIISITh MOJICKYJIIDHBIE U CTPYKTYpHBIE (POPMYJIBI OPraHUYECKHX BEIIECTB KaK HOCHUTENeH WH(pOpMAalMKd O CTPOCHHH BEIIECTBA, €ro
CBOWCTBaX W MPUHAUICKHOCTH K ONPEACICHHOMY KJIacCy COCTUHCHUN;

XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA 1O COCTaBY, CTPOSHUIO W CBOWCTBAaM, YCTAaHABJIMBATH NMPUYHHHO-CICACTBCHHBIC CBSI3U MEXIY
JAaHHBIMU XapaKTCPUCTUKAMU BCILICCTBA,

MPHUBOANTEH MPHUMEPHl XUMHYECKHX PEAKIHMid, PACKPHIBAIOIINX XapaKTEPHBIC CBOMCTBA THITMYHBIX IPEJACTABUTENCH KJIaCCOB OPTaHUYECKUX
BEIIECTB C LENbI0 UX UACHTU(UKAIUN U O0BSICHEHUS 00JIaCTH TPUMEHECHUS;

IMPOTrHO3UPOBATH BO3MOKXHOCTb HNPOTCKAHUA XUMUYCCKHUX peaKI_[I/IfI Ha OCHOBE 3HAHUM O THUIIAX XMMHYECKOU CBSI3U B MOJICKYJIaX pCarcHTOB U
UX PEAKIIMOHHOM CIIOCOOHOCTH;

WCIIOJIb30BATh 3HAHMSI O COCTABE, CTPOSHUH U XUMUYECKUX CBOMCTBAX BEUIECTB JJIsi 0E30MaCHOTO MPUMEHEHUS B IPAKTHUECKON JCATEIbHOCTH;
MPUBOAMUTH TPUMEPHl TMPAKTHUECKOTO WCIIOIB30BaHMS MPOAYKTOB TepepadOTKM He(DTH U MPHUPOJHOTO Tasza, BBICOKOMOJEKYISIPHBIX
COCIMHEHUH (TOJMATUIICHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA),

IMPOBOAUWTL OIIBITHI IO PACIIO3HABAHUIO OPraHUYCCKUX BCIICCTB: INIMICPUHA, yKCYCHOﬁ KHCJIOTBI, HCIIPCACIIbHBIX KUPOB, INIFOKO3bI, Kpaxmajia,
OEJIKOB — B COCTaBE MUILEBBIX MPOYKTOB K KOCMETUYECKHX CPE/ICTB;

BJIQJICTh MPABHJIAMH U TIpUeMaMy 0€3011acHOM paboThl C XUMHYECKUMH BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU pPCakiun U CMCHICHUA XHMHUUYCCKOTO PAaBHOBECHA OT PA3JIMYHBIX q)aKTOPOB C LICJIIBIO
OIPCACIICHUA OIITUMAJIBHBIX YCJIOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

MPUBOAMTH TIPUMEPBI THIPOJIN3A COJICH B TOBCEIHEBHOM KU3HU UECIIOBEKA,;

MPUBOJIUTh TMPUMEPHI OKUCIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKIMI B MPUPOJE, MPOU3BOJACTBEHHBIX IpolleccaX M IKU3HEICATEIbHOCTH
OpraHHU3MOB;

MIPUBOJIUTH MPUMEPBl XMMUYECKUX PEaKLIUi, paCKphIBAIOIINX OOII1e XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIJIOB,
MIPOBOJIUTH PACUETHI HA HAXOXK/ICHWE MOJIEKYIISIPHOU (POPMYIIBI YTIIEBOIOPOA IO MPOIYKTAM CTOPAHUS U O €r0 OTHOCUTEIHHOM MJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

BJIAZACTH IIpaBHUJIaMHA 0€e3011acHOr0 O6paHIeHI/I$[ C CAKNMH, TOPIOYUMHU U TOKCUYHBIMHU BEIICCTBAMU, CPCACTBAMU OBITOBOM XUMHU,

OCYILIECTBIIATh OUCK XUMUYECKON NMH(OPMALIUU IO Ha3BaHUAM, HACHTUPHUKATOpaM, CTPYKTYPHBIM (POpMyJiaM BELIECTB;

KPUTHUYECKH OLIEHWBATh U MHTEPNPETHPOBATh XMMHUYECKYIO0 MH(OPMALIMIO, COAEPIKAILIYIOCS B COOOIIEHMSIX CPEICTB MAacCOBOM MH(OpMAIIUH,
pecypcax I/IHTepHeTa, HAaYYHO-TIOMMYJIAPHBIX CTATBAX C TOYKH 3PCHUA eCTeCTBeHHO-Hay‘-IHOI;'I KOPPEKTHOCTU B LECJIAX BBIABICHHA OIIMOOYHBIX
CyXAeHUH U (HOpMUPOBAHHS COOCTBEHHON TO3UIIHH;

NpEACTABIATE IMYTH PCIICHUSA JI00aJIBHBIX np06neM, CTOAIINX MEPEA YCITOBCUECCTBOM: IKOJOTUICCKUX, DHEPICTUIYCCKUX, CBIPBEBBIX, U POJIb
XUMHHU B pCHICHUHN 3TUX HpO6HeM.

TemaTtuueckoe nnaHupoBaHue 6a30B0ro ypoBHA Kypca xumum 10-ro Knacca
no nporpamme O.C. FabpuenanHa 35 yacos (B pacueTe Ha 1 yac B Hegento)

Ne

Tema Llenb ypoKa JKcnepumeHT Cpokn | Odom
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PacueTHble 3agaun 3a4aH
ne
1. Teopusa cTpoeHUA opraHUYecKUX BewecTs(2 u)
1 Mpeamer MoBTOPUTb, pacwWMpUTb U yraybuTb 3HAHWA O npegmete opr. | Jla6.onbIT Ne 1 Onpegnenexnne | 6.09 |§1,2
OpraHM4yeckom XMMUK. TTOBTOPUTb MOHATUA: TOMONOTMYECKUIN PAA, U30OMEPUA, | SNEMEHTAPHOIO COCTaBa OpPraHMYeCcKUx
XMMUU Ba/IEHTHOCTb U CTeMeHb OKUC/IEHMUA. BeLecTs
2 | Teopwua PaccmoTpeTb OCHOBHbIe MoJioXKeHua Teopun A.M. Bytneposa. | JlTab.onbiT N2 2: N3rotosneHne mogenen | 13.09 | §3,4
XMMUYECKOoro OcH. noHATMA: TMbpnamnsauma opbutanemn, o- n T- CBA3W. yrnesogoponos
CTpoeHuA
JemoHcTtpauun : 1. Mogenn monekyn
rOMO/JIOFOB U M30MepPOB OpPraHUYyecKux
COeAMNHEHWUIA.
2. MpupoaHble UCTOYHUKMK YrneBoaopoaos(8 u)
3 MpupoaHbIN ras. O3HaKOMUTb C MPUPOAHbIMM  UCTOYHMKaMKM  YB: HedTbio, | JemoHcTpaumm @ 2. Xummyeckme | 20.09 | § 10,
AnKaHbl. NPUPOAHBLIM  Ta3oM,  KaMeHHbIM  yrnem.  PaccmoTpeTb | CBOWMCTBA a/fIkaHOB(ropeHue).
o 11
rOMOMIOTUYECKMA  pPAL M U30Meputo npeaenbHolx YB, unx S
du13MYecKme n xXmummnyeckme cBOMCTBa, cnocobbl NonyyeHun
4 | 3TnneH. O3HaKOMWUTb C TOMOJIOTMYECKMM  pAgoM U u3omepuel | lab.onbit  Ne  3:  O6HapyxeHue | 27.09 | §12

HenpegenbHblx YB, paccmoTpeTb Mx GU3NYECKME U XMMUYECKME
CBOICTBA, CNOCODObI NOYYeHMUA

HenpeaenbHbIX yrnesoaopoaos B

HedTenpoayKTax.

JemoHcTpauunu: 3. Xumunyeckue
CBOWCTBA 3TU/IeHa(ropeHne, OTHOLWEHUE
K pacTBOpYy MNepmaHraHata Kanva W

6pomHoIi Boae). 4. MonyyeHue
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3TUNEHa

5 | neHbl n Kaydykn. | PaccmoTpeTb ¢duU3NYECKME U XMMUYECKME CBOMCTBA, CMOCOObI 4.10
nonyyeHma pgueHoB. O3HAKOMWUTb C  HaTypasibHbIMKU W
CUHTETUYECKMMM KaydyKamu, Pe3vHON.
6 | AuetuneH. O3HaKOMWUTb  C  TOMOJIOTMYECKMM  pAOM  aueTtuneHa, | Jlab.onbit N2 4: MNMonyyeHne n csoiictea | 11.10 §13
paccmoTpeTb GU3MYECKMEe U XMMUYECKME CBOMCTBA, CMocobbl | aueTuneHa
nonyyeHua
JdemoHcTpauuu: 5. Xumunueckue
CBOWCTBA aueTmneHa (rpenue,
OTHOLIEHME K NepMaHraHaty Kanva u
6pomHoM Boae). 6. MonyyeHune
aueTuneHa
7 | HedTob. PaccmoTpeTb NpomblLIeHHYO nepepaboTky HedTy. Nab6.onbir Ne 5: Konnekuma Hedtn um | 18.10
npoAyKToB nepepaboTku
8 | beHson. MNo3HaKOMUTbLCA C  apoOMaTUYeCKUMU  coeaMHEeHUAMM U | JleMOoHCcTpauuu: 7. Xvmnuyeckue | 25.10 | §16
apoMaTU4YecKon CBA3bl. PaccmoTpeTb CTPOeHWe MOJIeKybl | cBoMcTBa HeH3ona.
6eH30na, PU3MYECKNE U XMMUYECKME CBONCTBA.
9 | ObobuieHue: 0606WnTb 3HAHUA O yrAesoao0poaaXx.
yrnesogopoabl
10 | KoHTponbHas paboTta Ne 1
3. XXuBble opraHM3mbl KaK NPUPOAHbIE UCTOYHMKU OpPraHUYecKUx coeguHenuni (19 u)
11 | CnnpTobl. O3HaKOMUTb C KnaccuduKaumnen cnMpToB, UX HOMEHKNATypol 1 | [lemoHcTpaunmn: 9. OKUCAeHWe cnupTa B §17

n3omepuen. PaccMoTpeTb BAMSAHME CTPOEHMS CMMPTOB Ha WX

anvgerng. 10. KayecTBeHHasa peakumsa

18




dur3MYecKme n Xmummnyeckme CBOMCTBA.

Ha MHOIFoaToOMHbl€ CNUPTHbI.

PaCCMOTpETb XMMUYECKME CBOWCTBA CNMPTOB W OCHOBHbIE
cnocobbl nony4vyeHumA. AKLI,EHTVIpOBaTb BHMMaHME Ha obnactu

Na6.onbiT Ne 8: CsolicTBa 3TU/I0BOrO
cnupTa.

12 | NabopaTtopHble
NPUMEHEHUU CNUPTOB
OnbIThbl. Nab6.onbiT Ne 9: CeoKicTBa rnuepuHa.
13 | deHon. PaccmoTpeTb cTpoeHue, dU3NYECKME U XMMMUYECKME CBOWCTBA, | JemMoHcTpauumu: 11. Konnekuus § 18
cnocobbl nonyvyeHma o¢eHona. Latb noHATME 06 OCHOBHbIX | «KaMeHHbIM yroNb W NPOAYKTbl ero
obnacTtax npumeHeHusa ¢eHona. nepepabortkm». 12. PacTBOpUMOCTb
¢deHona. 13. KayecTBeHHble peakuMn Ha
deHon.
14 | Anbaernapl. PaccmoTpeTb CTpPOEHWEe MONEKyn anbAerngoB M KeToHoB, ux | Jlab.onbiT Ne 10: CsouncTBa §19
KeToHbl. HOMEHKNATYypy M U3OMEPUIO WU XMM CBOMCTBA. M3yuntb | popmanbaernaa.
0COB6EHHOCTU CTPOEHUA KapbOHUABHOM rpynnbl.
15 | Yrnesogpl. PaccmoTpeTb CcocTaB 7 KNaccnpumKaumto yrnesonos, | lemoHcTpauuu: 8. Xumunueckue § 22,
npeacrasuTenen Kaxaon ms rpynn. Coobumnts o 6MoN0rMyeckon | CBOMCTBa r/1OKO3bl. KauectBeHHan 23,24
PO YINEBOAOB M UX 3HAYEHUU B }KU3HU YeIOBEKA. peaKkumna Ha Kpaxman.
16 | NabopaTtopHble Mo3HaKOMUTbCA C OCOBEHHOCTAMU GU3MYECKMX U XMMMYecKux | JTab.onbiT N2 6: CBOMCTBa Kpaxmana.
onbITbI CBOICTB Yr/1eBOA0B. .
Nab6.onbiT Ne 7: CBoOMCTBA rNIOKO3bI.
PaccmoTpeTb CTpoeHWe MoaeKyn KapbOoHOBbIX KUCAOT W §20
KapboKcunbHOM rpynnbl. [o3HaKoMUTb C Knaccudukauuen u . .
17 | KapboHoBble N Nab.onbitr Ne 11: CsoicTBa YKCyCHOWM
HOMEHKNATypon KapbOHOBbIX KUCNOT, C  PUIMYECKUMU U
- | KMCnoTHI. o KUCNOThI.
XMMUYECKMMM CBOMCTBA, cnocobamu nonyyeHua. PacKpbiTb
18

OMONOrMYECKYI0 PONb WM  PaACNPOCTPAHEHHOCTb B NpuUpoae
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KapbOOHOBbIX KUCNOT.

19

CnoxHble adpupbl.

upebl.

PaccmoTpeTb CTpoeHMe MONEKYN CNOXHbIX 3¢uMpoB. U3yuntb
0cobeHHOCTU peakumit aTepudmKaumm n rmapoansa, OMblIeHNUS
N rmapupoBaHuA. PacckasaTb O PacnpoCTPaHEHHOCTU C/IOMKHbIX
adumpos B npupose.

Nab6.onbiT N2 12: CeolicTBa KMPOB.

§21

20

Mbina.

O3Hakomntb ¢ nonyvyeHnem mblna. CpaBHMTb CBOMCTBA
PacTBOPOB MblJla N MOPOLLKa.

Nab6.onbitr N2 13: CpaBHeHWe CBOMCTB
pacTBopa Mblfia U NOPOLLKA..

21

AMWHbI. AHUANH.

PaccmoTpeTb  CTpoeHMe, KnaccuduKauumio, M30Meputo MU
HOMEHKNATypy amMuHOB. [MO03HAaKOMWUTb C  PUIMYECKUMU U
XMMUYECKMMM CBOMCTBA, cnocobamm nonydyeHunsa. O3HaKOMUTL C
NPUMEHEHNEM aMUHOB B ObITY M MPOMbILLJIEHHOCTH.

JemoHcTpauun : 14. Peakumm aHMUAMHA C
CONSIHOM KMCNOTOM M BpOMHOM BOAON.

§25

22

AMWHOKUCNOTDI.

PaccmoTpeTb CTpoeHue, PU3NYECKMe U XMMUYECKMEe CBOMCTBA,
cnocobamm MoAy4eHUA aMMHOKMCAOT. PaccMoTpeTb peakuuu
NoJIMKOHAEHCaUuUK. BBecTn NoHATUA NenTMaos, NOAMNenTUAOB.

§ 26

23

Benku.

O3HAaKOMWUTLCA C NPUPOAHBIMW NoAMMepamu — 6enkamu.
M3yuntb  UX  CTpoeHue, Knaccudukauuioo U CBOMCTBA.
PaccmoTpeTb 6MON0rMYecKyo pob U NpUMeHeHne 6enkos

Na6.onbiT N2 14: CeoincTea 6enKoB.

§ 27

24

HyknenHoBble
KUCNOTbI

CdopmuposaTb npeacrasneHns o JHK n PHK. BBectn noHATMA o
HYKNEUHOBbIX KWUCAOTax, HyKAeoTuaax, MNUMPUMUOMUHOBBIX W
NMYPUHOBbIX OCHOBaHMAX. PaccmoTpeTb BuonorMyeckyto posb
OHK n PHK.

JemoHcTpauun : 15. Mogenb mosekybl
OHK.
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25 | depmeHTbI. Beect noHATME 0  ¢depmeHTax Kak  Buonormyeckmx
DH3UMBbI. KaTanusatopax 6enkoBoi npupoapl. PaccmoTpeTrb ocobeHHOCTH
CTpOeHMAs U CBOWCTB  $EepMeHTOB B  CpPaBHEHWM C
HEeOopraHM4YeCKUmm KaTanmnsaTtopamm. O3HaKoMUTb c
npMmeHeHnemM GepPMeHTOB B MPOMbILAEHHOCTU.
26 | ButamuHbil. PaccmoTpeTb Knaccudukaumiwo M 00603HaYeHMA BUTAMMHOB. | emoHcTpauun @ 16.  Konnekuusa
[OpMOHBbI. BBecT noHATMA 06 aBMTaMMHO3aX, rMNep- U rTMNOBUTaMMHO3aX. | BUTAMUHHbIX NpenapaTos
CoopmunpoBatb npeactaBneHns O ropmoHax. O3HAKOMWUTb C
OTAE/IbHbIMU NPeACTaBUTENAMM.

27 | Nekapcrtsa. CdopmmpoBsaTb npeacrasaeHune o] NeKkapcrBax Kak | AemoHcTpaumn : 17. [domawwHsas,
XMMMOTEpPaneBTUYECKMX MNpenapaTtax. PaccmoTpeTb oTaenbHble | nabopaTopHan n aBToMob6UNbHaA
rpynnbl 1eKapcTB, cnocobbl nx 6e30nacHOro NPUMeHeHMUs. anTeuyka.

28 | MpakTtnyeckan pabota Ne 1: MaeHTMPUKaLMA OpraHNYECKUX BELLECTB.

29 | YpoK - PelleHune pacyeTHbIX 33434

ynpa*kHeHue
TemaTn4yeckoe IJIaHMpoBaHue Kypca xumuu. 11 kiacca
dopMa KOHTPOJIS IIpumepHbie cpoxku

Ne/m. Tema

K.p. ILp. JL.o. K.p. ILp.
Tema 1. Nel
CrtpoeHue aTomMa u
nepuoanyeckuii 3axkon JI. U.
MennaesieeBa (3 )
Tema 2. Ne 1 Ne 1 Ne 2-6 Ypok 16 Ypok 17
Ctpoenne Bemectna (14 )
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Tema 3.

Xumuueckue peakuum (8 u) Ne 7-11
4 Tema 4.
BemecTBa 1 ux cBoiicrBa (9 u) Ne 2 Ne2 Ne 12-18 Ypok 34 VYpox 33
Hroro 2 2 18
Kanennapuo-rematudeckuii mian. 11 kiace
No Jlara HaumeHnoBanue pa3zieyioB U TeM Tun Bun
niaan | daxkm ypoKa | KOHTPOJIA
TemaNel. Ctpoenne atoma u nepuoaudeckuii 3akon JI.U. MenneneeBa(3uaca)

1 OCHOBHBIE CBEJICHUS O CTPOEHUHU aToOMa. YOH3 UPJ]

2 CtpoeHue aTOMOB 3JIEMEHTOB OOJIBIITNX YOH3 @0
TIEPHOIOB

3 [lepuonuueckwuii 3akon .. Menneneena B yoyp CP
CBETE YUCHHS O CTPOCHHH aToMa.
TemaNe2. Ctpoenue BemectBa(144coB)

4 HNonHas xumuyeckas CBsI3b YOH3 00

5 KoBanenTHas xumudeckast CBSI3b. YOH3 )]0

6 Merannuueckass XMMHYECKast CBSI3b. YOH3 CP

7 Bopopoanas xumudeckas CBS3b. YOH3 HUPK

8 [Tomumepsl. [lmacTmacchl. YOH3 CP

9 ITonumepsl. BonokHa. YOH3 ur

10 ["a3000pa3HOe COCTOSIHME BEIIECTBA. YOH3 CP

11 Kunkoe cocTostHue BEeNIECTBA. YOH3 00

12 TBeplioe cocTosiHNE BENeCTBa. YOH3 HUP]]

13 JlucriepcHble CUCTEMBI. YOH3 HUPK

14 CocTaB BeliecTBa 1 CMECeil. YOH3 00

15 BemectBa MmosekynsipHoro u HemoJekyispaoro | YOH3 UPJ]
CTpOEHUS. 3aKOH MOCTOSIHCTBA COCTAaBA BEIECTB

16 [Tpaktruyeckas padota Nel mo teme: «[lomyuenne, | VPK 11P

CO6I/IpaHI/Ie 1 PpACIIO3HAHUC I'a30B»

22




17 | | KP Ne 1 no Teme: «CTpOeHHE BEIIECTBa | VPK | KP
Tema Ne3. Xumuueckue peakuuu(84acon)
18 Peaxium, niyne 6e3 n3MeHeHus coctaBa Beniects| YOH3 UPJ]
19 Peakuiuu, nayimume ¢ u3menenue cocrana Beniectsa. | YOH3 T
20 CKOpOCTh XMMUYECKOM PEeaKIvu. YOH3 CP
21 OOpaTUMOCTh XUMUYECKUX PEAKLIUI. YOH3 DO
22 Posib BOJIbI B XUMHUECKON PEaKIIHH. YOH3 UPK
23 ['uaponu3 opraHn4eckrx 1 HEOPraHMYECKUX YOH3 @0
COCJIMHEHUIA.
24 OKHCIIUTENIbHO —BOCCTAHOBUTEIb-HbIE PEAKIIUU YOH3 i
25 DJIeKTPOIHN3. YOH3 UPK
TemaNe4, BemecTBa U HX cBoiicTBa(9uacoB)
26 Mertasibl. YOH3 DO
27 Hewmerasnbl. YOH3 UPJ]
28 KuciioTel HeOpraumueckue 1 OpraHuyecKue. YOH3 T
29 OcHOBaHMsI HEOPraHUYECKHE U OPraHUYECKUE. YOH3 CP
30 Conu. YOH3 UPK
31 ['eneTndeckast CBA3b MEXKIY KJIaCCaMU YOH3 CP
HEOPraHMYECKUX COEAMHEHUMN
32 ['eneTndeckast CBA3b MEXKIY KJIaCCaMU YOH3 CP
OpPTaHWYECKUX COCTUHEHHIA.
33 HToroBast KOHTpOJIbHAsT paboTa. VPK KP
34 [Ipaktuueckas padota No2 no teme: «Pemenue YPK 1IP
AKCIIEPUMEHTAIBHBIX 33/1a4 Ha UJIEHTU(DUKALINIO
OPTaHWYECKHUX ¥ HEOPTaHUYECKHUX BEIICCTBY.

Hcnosb3yemblie COKpalieHH .

Buabl koHTpOJIA:
@O — ¢poHTaNBHBIHI ompoC.

WNPJ] — unnuBuayanpHas paboTa y TOCKH.
NPK — unnuBuayanpHas paboTa Mo KapTouKaM.
CP — camocrosTenbHas padora.

ITP — npoBepouHas paboTa.
T — tecroBas pabora.
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TII -TBOpYECKHI IPOEKT

TP - TBOpueckas pabota

Tunel ypokos:

YOHM - ypoK OTKpBITHSI HOBBIX 3HAHUU

YOMH- ypok 0011eMeTO10JI0rnYECKON HaIIPaBIEHHOCTH

YOVYP - ypok oTpaboTku yMeHHUI U pedIeKCHH

VYPK - ypok pazBuUBarOIIEr0 KOHTPOJIS

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTeYeHUust

Cnucok aurepatypsl no kypey Oprannveckasi xumus — 10 kiace

1. PaGouas nmporpamma O.C.I'abpuensina, coorBerctBytomas I'OC COO - M.: «Ipoda»

2. «Xumus. 10 xkmace»: O.C.I'abpuensn; - M.: [Ipoda.

3.0.C.I'abpuensan, U.I'.Octpoymos, E.E. OctpoymoBa Opranuueckas XUMHsl B TeCTaX, 3aja4ax, ynpaxkHeHusx, 10 kiacc.
4.0.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa Xumus 10 kinacc: KontponsHsie 1 mpoBepodHbie paboThl K yueOHUKY. — M.: [Ipoda
5.0.C.I'abpuensan, A.B. fmykoBa «Pabouas terpanp k yueOHuky O.C.I'abpuensna u ap. «Xumusa 10 kmacce» (6a30Bbiif ypoBeHb); M.: poda
2020rogx;

6. Xumus Xumuueckas Hayka u oOpasoBanue B Poccun http://www.chem.msu.su/rus

Cnucok gureparypsl o kypey Oomas xumus — 11 kiaace

1. Tabpuensn O.C. IIporpamma kypca xumun ais 8-11 kiraccoB o61eo0pa3oBaTeNbHBIX yupexaeHuii.— M.: [poda

2. «Yueonuk Xumus 11xmacen: O.C.I'abpuensa - M.: [Ipoda.

3.0.C.I'abpuensH, I'.I".JIsicoBa «Xumus Meronuueckoe nocodue — 6a3oBbiii ypoBeHb» - M.: Jlpoda

4.0.C.I'abpuensu, U.I'.OctpoymoB, «O011as XxuMus B TeCTaX, 3a1a4dax, ynpaxkuenusx. 11 kmace» — M.: [Ipoda

5.0.C.I'abpuensH, [1.H.bepe3zkun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHbIe U TpoBepoUHble paboThl K yueOHUKY». — M.: JIpoda
IToJsie3nble 00pa3oBaTesIbHbIE CANTHI

1. Xwumus u XKuzas — XXI Bek http://www.hij.ru

2. Tazera «Xumus» u calT i yuntens «5 uay Ha ypok xumum» http://him.1september.ru

3. ChemNet: mopras ¢pyHIaMEHTAILHOTO XMMHUYECKOTO 00pazoBanus http://www.chemnet.ru
4.  AJIXUMMUK: caiit JI.}O. Anmuk6eposoii http://www.alhimik.ru

5. OCHOBBI XMIMHHU: 00pa30BaTEIbHBIN CAUT JIJISl IIKOJLHUKOB U CTyAEeHTOB http://www.hemi.nsu.ru
6.  Xwumus B OTkpbITOM KoJutemke hitp://www.chemistry.ru

7.  WebElements: onyaiiH-clipaBOYHHK XMMHUYECKHX 3eMeHTOB http://webelements.narod.ru
8.  BupryanbHas xumudeckas mkoia http://maratakm.narod.ru

9.  3BanumarenbHas XuMmus: Bce o MeTayutax http://all-met.narod.ru

10. Mup xumuu http://chem.km.ru

11. Komneknus «EcrecTBeHHOHaYYHBIE SKCIIEPUMEHTBDY: XuMHUst http://experiment.edu.ru
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12.  Xwumus Uit BceX: WUTIOCTPUPOBAHHBIC MaTEPUAIIbI 110 00IIEeH, OpraHnvYecKoil 1 HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm/
13. DuektpoHHas 6ubIMOTEKA M0 XMMKHK U TexHukehttp://him.1september.ru
14. bBaHK mejaroru4eckoro onsita. Meroauyeckue pa3padoTKH YPOKOB XMMUU COPOCOBCKUX yuuTenel. http://www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html
15.  Xwumus: Konnekius MaTepranoB Ui YIUTENS] XUMUU: TEMAaTHYECKUE TUTAHBI, TPOBEPOUYHBIC PAa0OTHI, MEIMa-YPOKH, MATEPUAITBI OJTMMITHA/.
http://sysmanova.narod.ru
Menunapecypcesbl:
1. Enunble 00pa3oBaTelbHBIC PeCypehl ¢ caiita WWWw. school-coolection.edu.ru (exnHo# KoJuIeKIMKH 00pa3oBaTeIbHbBIX PECYPCOB)
2. YdeOHOe 3IeKTpoHHOE n3anue «BupTyanbHas madoparopus» Xumus 8-11xkmacc
CpeacrBa 00y4eHus.
1. IleuaTrHble mocoomus.
Tabauuot:
1. Cepust MHCTPYKTHUBHBIX TAOJUI] TI0 XUMHUH
2. Cepust TabnuIl IO OPraHUYECKONH XUMHUH
2.UndopMannOHHO-KOMYHUKATHBHBIE CPEICTBA:
1. MynbTuMeauitHbie IporpamMmsl (00ydaroie, TPeHHHIOBbIe, KOHTPOJIUPYIOIINE) XUMUH.
2. SJEKTpOHHAs OMOJIMOTEKa IO XUMUH.
3. Texnuyeckue cpeacTBa 00y4eHusl.
1. Hoyr6yk
Koanexknun:
[Imactmaccel
[Tone3Hble cKomaeMble
OobopynoBanue:
[taTuB A5 npoOHPOK
JlaGopaTopHbIe MTaTUBBI
[TpoOupku
[TpuGop It MONTBEPKACHUS 3aKOHA COXPAHEHHS MacChl BENIECTB
[Tpubop /1 U3y4eHUs COCTaBa BOdAyXa
Hepxarenu st mpoOUpOK
["a300TBOIHBIE TPYOKH
CnuproBKu
Becr! antekapckue
CeTku MeTayuIMIecKue
Jloxkeuku A7isi COKUTAHUS BEIIECTB
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Kon0b1 paznudabix 006EMOB

CTakaHbl XUMHUYECKHE

CTeKIsTHHbIC [IWJIUH]IPBI

CTexisHHbIE TPYOOUKH

Boponku

®dapdoposas nmocyaa

Yy4eOHbIE TA0IMIBI:

Ilepuonnueckas cucrema xumMuueckux anemMenToB J[. . Menpaeneena
Tabnuia pacCTBOPUMOCTH KHUCIIOT, COJIEH U OCHOBAHUH B BOJIE
DJIEKTPOXUMHUYECKUHN PsiJl HANIPSIKEHUST METAIITIOB

ITnakate! mo xumuu 14 8-11 xi1acos

[TopTpeThl BhIAAIOMINXCSA YUEHBIX — XUMUKOB

MnaHupyembie pe3ynbTaTbl OCBOEHUSA y4ebHOro npeameTa:

JIndyHoCTHbIE pe3ynbTaThl 06y4YeHns

Y oby4atowmxca 6yayt cpopMmpoBaHbl

eOTBETCTBEHHOE OTHOLLEHWNE K TpyAy, LeneycTpeMneHHOCTb, Tpyaoniobune, camocToATENbHOCTbL B NPUOBPETEHNM 3HAHUIN U YMEHWI,
HaBbIKN CAMOKOHTPONS:

er'yMaHM3M, YyBCTBO ropAoCTM 3@ POCCUMCKYHO XMMUYECKYIO HayKy;

erpaBMna MHAMBMAYANbHOrO M KOMNEKTUBHOrO 6e30nacHoOro noBeAeHns B YpesBblvariHbix cutyauuax. Obyvatowmica nonyyaet
BO3MOXHOCTb (POPMUPOBAHUS:

eL|e/TOCTHOrO MMPOBO33PEHNS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW;

eyMEHMS YNpaBnsTb CBOEW NO3HABATENbHON AEeATENbHOCTbIO;

erOTOBHOCTM K OCO3HaHHOMY BblGOpY AanbHenwen obpasoBaTenbHON TPAEKTOPUN.

MeTanpeameTHble pe3ynbTaTbl 0O6y4eHus

Ob6yvatowmnmnca HayunTbCs:

eBMNaJeHN0 yHMBepcarbHbIM1 cnocobammn OeATENbHOCTU: AKCNEPUMEHTY, y4eBHOMY NCCNeaoBaHUIO;

*/ICNOJSIb30BaHUI0 YHMBEPCarbHbIX CNOCO60B AEATENbHOCTU NO PELLEHNIO NPOBIEM 1 OCHOBHbIX MHTENNEKTYaNbHbIX Onepaunin (aHanms,
CUHTE3, 0600LLeHne, cucTtemaTmsaums);

e/ICNOJSIb30BaHMNIO PA3SIMYHbBIX UICTOYHUKOB 41151 NONYYEHUS XMMMUYECKON MHpopmaunn.

O6yuatowmmncs nony4yaeT BO3MOXHOCTb HAyYUTbCS:

eyMEHMIO reHepupoBaThb UAeun 1 onpenensaTb CpeacTsa, HeobxoaMmble AN UX peanu3auuu;

eyMEHMIO ONpeaensTb Uenu n 3agadv OeaTenbHOCTH, BbibupaTb CpeacTsa Ans ux peanusaumm 1 NpUMMEHSTb UX Ha NPaKTUKe..
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MpeamMeTHble pe3ynbTaThl 06yYeHNs

B pesynbTate n3ydeHus Kypca Xxmmum obyyaroLmecss HayunTbCs:

e[jaBaTb ONpeaeneHns N3y4eHHbIM NOHATUAM;

eyMEHMIO ONMUCBLIBaTb CAMOCTOSATENBbHO NPOBEAEHHbIE AKCNEPUMEHTDI;

eyMEHMIO ONMUCHIBATb M Pa3nuyaThb KacCbl OPraHNYECKUX COEAMHEHUIA, XMMNYECKNE peakunu;

eyMEHMIO KraccuunumnpoBaTtb U3ydeHHble 00BHEKTbI U ABNEHNS;

eHabnoaaTh 3a AEMOHCTPUPYEMbBIMU OMbITAMU, XUMUYECKUMU PEAKLNAMMN, MPOTEKAOLLMMUN B ObITY;

e00bACHATL Teoputo byTneposa;

eyCTaHaBNMBaTb CBA3b MEXAY COCTAaBOM, CTPOEHMEM M CBOMCTBaMN BELLECTB;

exapakTepnsoBaTb 00LLMe CBOMCTBA OPraHNYeCKMX BELLECTB;

eOMnpenensaTb COCTaB BELLECTB MO NX hopMynam; NpMHaAIEXHOCTb BELLECTB K ONpeAernieHHOMY Knaccy COeANHEHWUI; BaNE€HTHOCTb U
CTeneHb OKUCIIEHMS ANTIEMEHTOB B COEANHEHMSX;

eCOCTaBMATb POPMyIibl OPraHNYECKUX COEQUHEHWNI, YPABHEHNSI XUMUYECKNX peaKLn;

e00paLLaTbCa C XMMUYECKOW NOCYya0oM 1 nabopaTopHbiM 060pyaOBaHMEM;

epacno3HaBaTb OMNbITHLIM NyTEM OpraHU4YeCcKne BELLECTBA;

epeLLaTb 3a4a4M Ha BbIBOA MOSEKYNAPHbIX (hOPMYS OpraHUYeCKUX BELLECTB;

e[POBOANTL pacyeTbl HA OCHOBE POPMYN U YpaBHEHUN peakLnii;

*[IPOBOANTL CAMOCTOSATENbHbINA MOUCK XMMUYECKOWN MHAPOPMALIMK C UCMOSTb30BAHNEM Pa3fMYHbLIX UCTOYHMKOB (Hay4YHO-MOMNyIsipHbIE
n3aaHusa, KOMMbOTEPHbIE Ba3bl AaHHbIX, pecypcbl ceTn NIHTepHeT),

NCNOoNb30BaTb KOMMbIOTEPHbIE TEXHONOMMN A1 06paboTKmM N Nepeaayn XMMmM4eckon MHopMaLumm 1 ee NpeacTaBneHns B pasnmnyHbiX
dopmax

O6yu4arowmecs nony4yat BO3MOXHOCTb:

e/ICNOSb30BaTb NPUOBPETEHHbIE 3HAHNS U YMEHUS B NPAKTUYECKON OEeATENBbHOCTN U MOBCEAHEBHOM XM3HM ANsi: 6e3onacHoro
obpalLeHus ¢ BelecTtBaMm U MaTepmuanamu;

eHAYy4NTLCS SKONOrMYECKN rpaMOTHOMY MOBEAEHUIO B OKPYXKaloLLLEN cpeae;

eMIaHNPOBAHMIO U NPOBEAEHMNIO XMMUYECKOTO 3KCNEPUMEHTA;

eOBMNageTb OCHOBaMM XMMNYECKOW FPaMOTHOCTM (CMOCOBHOCTN aHanNn3npoBaTbh N OOGBEKTMBHO OLEHUBATD XXU3HEHHbIE CUTyauuu,
CBsI3aHHbIE C HaBblkamn 6e3onacHoro obpatleHms ¢ BewecTBamMm, UCMNOb3yeMble B NOBCEOHEBHOM XXU3HU

BLIHYCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:
¢ MWUIIOCTPpUPOBATHL Ha IMPUMEPAX CTAHOBJIICHUEC W OBOJIIOIMIO OpFaHquCKOﬁ XUMHHU KaK HAayKHW Ha Pas3jIMYHbIX HUCTOPHYCCKUX OTallax €€
Pa3BUTHA,
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®  UCMOJB30BATh METO/IbI HAYYHOT'O IO3HAHUS IIPY BBHIITOJHEHUH IPOSKTOB U Y4eOHO-MCCIIeI0BATEIbCKUX 3a/1a4 10 U3YYEHHIO CBOICTB, CIIOCOOOB
MOJIyYEHUS U PACIIO3HABAHUS OPIraHUYECKUX BEIIECTB;

® OOBSCHATH TMPUPOAY U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBS3M: KOBAICHTHOH (MOJSIPHOM, HEMOJSIPHOW), WOHHOW, METaJUTHYECKOH,
BOJOPOAHOU — C LIEJIBIO ONPEAEICHUS XMMUYECKON aKTUBHOCTH BEILIECTB;

® YCTAHABIIMBATH '€HETHYECKYIO CBSI3b MEXK/Y KJIacCaMU OPraHMYEeCKHX BEIIECTB JIsi 000CHOBAHUS MPUHIUITHAIBEHON BO3MOKHOCTH MOTYyYEHUS
OpraHWYEeCKUX COCIMHEHMI 3aJaHHOTO COCTAaBa U CTPOCHUS;

e YCTaHABIIMBATh B3aMMOCBS3U MEXKAY (akTaMu M TEOpHEH, MPUUYMHOW U CIEICTBHEM INpPU aHAJIU3€e MPOOJIEMHBIX CHUTYAIlMi U 0OOCHOBAHUHU
IIPUHUMAEMBIX PELICHUN Ha OCHOBE XUMUYECKUX 3HAHUM.

KOHTPOJIb YPOBHS JOCTU/KEHUSA
INIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUSA ITPOI'PAMMDbI

Kiacc Ha3BaHnue KOHTPOJIbHOW PabOThI [ara
10 KonTponbhas padota Nel «¥Yr/ieBoaopoasl U UX NPUPOJAHbIE
HCTOYHHKHU»

KoHnTtponbhas pabora No2 «Kmucjiopoaconep:kamue opraHudeckmne
coeIMHEHUs] M UX HAXOK/IeHHe B "KUBOH NPHPoOIe)»

HroroBasi koHTposbHAs paboTa Ne3 1o opraHuyeckoil XMMUH

11 Kontponbnas padota Ne 1 «CTpoenne BemnecTBa
Hrorosasi konTposibHas padora Ne 2

KOHTPOJIBHO_M3MEPUTEJIBHBIE MATEPHUAJIbBI

10 KJIACC
KonTposbnasi padora B 10 ki1acce Nel o teme «YriaeBogopoab! M MX IPHPOAHbIE HCTOYHHKH
Bapnanr 1
1.Omnpenenure yriaeBo1opoa, IUIIHUN B JAHHOM pALY:
a) C7Hsg 6) CsHs B) CgHuo r) CsHe
2. 'oMOJIOroM NeHTaHa MOXET OBbITh:
a) C3Hsg 0) CoHa B) CsHs r) C7Hp
3. TpeTnyHsblii aTOM yIJI€pO/ia UMEETCS B MOJIEKYJIE:
a) oTaHa 0) 2,2-nuMeTninponana B)2-MeTWJINpONaHa T) poraHa

4.Yxaxure GopMyiy, KOTOpasi MOXKET COOTBETCTBOBATH IUEHOBOMY YIJIEBOJIOPOLY:
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a) CoHe 0) CsHis B) C12H2e r) CeHe
5. CiiabGble KUCIIOTHBIE CBOMCTBA MIPOSIBIISIOT:
a) aJIKaHbI 0) anKeHsl B) QJIKUHBI I') apEHbI
6.L{uc-mpanc-u3oMepbl UMEET:
a) 9TeH 0) nmeHTeH-2 B)2-METUJIIEHTEH-2 r) neHTeH-1
7. Jlonumure ypaBHEHUE PEaKIIUU U ONpeAeTuTe e€ THUI:

CoHs---CH3z + Bro

a) oOMeH 0) nmpucoeaMHEHNE B) IIOJIUMEpH3AITUs T') 3aMeIICHUE
8. ATOMBI yriepo/ia B SP-THOPHUHOM COCTOSTHUH COJIEPIKATCS B MOJICKYJIe
a) apeHOB 0) aTKMHOB B) aJIbJICTHUIOB I') aJIKaHOB
9. IIpOMBINUIICHHBIM TPOIIECCOM TIepepabOTKH KAMEHHOTO YTJIs SIBIISICTCS:
a) pekTuUKaIus 0) AIEKTPOJIU3 B) KOKCOBaHHUE ') KPEKUHT

10.13 7,8r 6en3oua nomyudeHo 8,61 Hutpobensomna. Beixoa mpoayKTa peakiiiy COCTaBIIIL:

a) 70% 0) 65% B) 80% r) 78%.

11. OcymiectBuTe MpEeBpaICHHs], YKAKHUTE YCIOBUS UX MIPOBEICHUS M HA30BUTE MPOIYKTHI PEAKIINU:

— —» CHq4 CHzBr CH3-CH3s CH2=CHz>

Bapmuanr 2
1.Omnpenenute yriaeBo10poa, TUIIHUN B JAHHOM PAY:
a) CsHe 6) CgHuo B)CsHs r) C7Hs
2. 'omonoromM neHTaHa MOXKeT ObITh:
a) C7H12 0)CeHs B) C2Hs r) C3Hs

3. TpeTnyHbIil aTOM yTJIepo/ia UMEETCs] B MOJIEKYJIe:

a)  mpomaHa 0 2-MeTWINponaHa B) ) 2,2-IUMEeTUIINpONaHa T) 9TaHa
4.Yxaxure GopMyiTy, KOTOpasi MOXKET COOTBETCTBOBATH INEHOBOMY YTIJIEBOJIOPO.Y:

a) CgHus 6) CoHe B)CeH ) 6 C12Ho2s

5. CraGble KUCIIOTHBIE CBOMCTBA MIPOSIBIISIOT:

a) aJKeHBbI 0) aJTKaHBbI B) apeHbl I') AIKUHBI
6.L{uc-mpanc-u30Mephl UMEET:

a) meHTeH-2  0) ATeH B) MEHTEH-1T) 2-MEeTUIINEeHTEH-2
7. JlIonuIINATE YpaBHEHUE PEAKIIUN U ONIPEIETUTE €€ THII:

EoHs---CHs + Br2
a mpucoeauHeHue 60) ) oOmeH B) 3aMEIIICHHE T') TIOTUMEPHU3ALIHS

8. ATOMBI yrieposa B SP-THOPUIHOM COCTOSTHUH COJIEPIKATCS B MOJIEKYIIe
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a) AIKMHOB 0) apeHOB B) aJIKaHOB I') AJIbJIETUIOB
9. IIpOMBINIIICHHBIM MTPOIIECCOM MTepepabOTKH KAMEHHOTO YIS SIBJISICTCS:
a) KPEKUHT 0) KOKCOBaHUE  B) JIEKTPOJIH3 T') peKTU(DUKALIHS

10.13 7,8r Gensona nmomyyeHo 8,61 HuTpoOeH30a. BbIXoa IpoayKTa peakiuu COCTaBIIL:

a) 65 % 0) 70% B) 78% r) 80%.
11. OcymiecTBuTe NpEeBpaLIEHHs], YKAXKUTE YCIOBUS UX IIPOBEIEHUS U HA30BUTE IPOAYKTHI PEAKIIUU:
—> —> CHas CHsBr CHs-CHs CHz=CH:

KonrpoabHnas padora B 10 kiacce Ne2 mo reme «Kuciaopoacoaepxamue opranudeckue COeJUHEHUSI M UX HAXO0KACHHUE B "KUBOM NIpUpoe»
Bapuant 1
1.Ykaxure popMyny nNpeaeasHOro OAHOATOMHOTO CIIHPTA!
a) C3HgO2 6) CsH12O B) CoH4O2 1) C3HeO.

2. Kaxoe BemiecTBo He COAEPKUT KapOOHWIBHOM IPYIIIBL:
a) MypaBbHHas KUcioTa  0) GopManpAerusy  B) 3TaHOIN T') YKCYCHBIN alIbJIeTH/I.
CocraBbTe ISl HEro MEXKKJIAaCCOBBIN H30MEpP U HA30BUTE €TO.

3. JonuimmuTre peakiuio U yKaXuTe e€ Ha3BaHUE:
CH=CH + Hzo-- HgSO4, KUCIOTa__

a) peaknus Baruepa 0) peakuus 3enuHckoro  B) peakius KydepoB 1) peakuus Bropiia.

4. Kakoe BemecTBo Aa€T peakIuio «cepeOpssHoro» 3epkana? Hamuimure 3Ty peakuuro:
a) STaHalb 0)aTanon  B) peHON  T) YKCyCHas KUCJIOTA.

5. CoctaBbTe (OPMYIBI BEIIECTB MO HA3BAHUIO:
a) 4-metunrekcanoyn-2  0) 3-3TwieHoN  B) STWIMETHJIKETOH T) 3-METHIINCHTaHAIIb.

I[JBI BCIICCTBA B) COCTaBbTC U30MCPBI U HA30BUTC HX.

6. Kakue 13 nmepeunciieHHbIX BEIIECTB PEarupyroT C dTaHAJIeM: MypaBbUHAsI KHCIIOTa, BOJOPO/I, IMAHOBOIOPOI, MarHuii, Opom, rugpokcu meau(11)?
CocTtaBbTe ypaBHEHUS dTUX PEAKIUH.

7.Kaxkoii 00éM Boopoaa (H.y.) BeiaeanThbes pu B3anMoaercteuu 200r 40% pactBopa dTaHoIa ¢ HATpUeM?
p y p p p Tp
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Bapuanr 2
1.OcyuiecTBUTE LENOYKY NPEBpAIEHUI. YKaXUTe YCIOBUS POTEKAHUS PEeaKUil 1 HA30BUTE MOIy4YEHHbIE BELIECTBA.

CH2=CH2 — CH3-CH20H — CH3-COH — CH3-COOH — CH2CI-COOH — CH2CI-COOCHz3

2.I1pu cropanun OpraHMYECKOro BelecTBa Maccoil 6,9r oopazoBanock 13,2r yriekucioro ra3a u 8,1t Boasl. [IIOTHOCTH ATOrO BelecTBa MO BO3AYXY
1,59. Onpenenurte MONEKYIAPHYIO (POPMYITY BEIIECTBA, HAIMIIUTE CTPYKTYPHBIE (DOPMYITBI BO3ZMOXKHBIX H30MEPOB.

3. JlaHbI BemecTna:

a) CHs-COOH 6) CsHs-COOH B) CH3-CH=CH-COOH r) C2Hs-COOH
1) (C2Hs-COO0)2Ca e) C17H33-COOH x) H-COOC:2Hs 3) CH3-COOC3H7
n) Ci7H35-COOH k) CH2CI-COOH

--Haiinure mexxkiiaccoBblii H30Mep BewecTBy I. HazoBuTe 3TH BelecTBa 10 CUCTEMAaTUYECKON U TPUBUAIBHOW HOMEHKIIAType
-- [TosryuuTe BemecTBO a W3 3TaHasl. Hanuimre ypaBHEHUE peakiuu.

-- Hanummure ypaBHeHue peakiuy BeuiecTBa 0 ¢ TUAPOKCHIOM KaJIHsL.
--Hanumure ypaBHeHHe peakuuu oOpa30BaHMsI CIIOXKHOTO 3(dupa U3 IIMIEpUHa U TPEX MOJEKYN KUCIOThl M. Kakoe arperatHoe coCTOsIHME HMMEET

JAHHBIHN Xup?
-- Hanumure ypaBHeHue ruposinsa Bemniectsa 3. HazoBuTe mpoayKThl peakiuu.

Hrorosasi konTpoJibHasi padora B 10 kiacce Ne3 no opranuyeckoit xumum 3a 10 kiaacc

1. CocraBbTe (popMyJIbl BELIECTB MO Ha3BaHUIO. K BellecTBy JUATHIIOBBIN 2(up HanummuTe 2 u3omepa u 2 romosiora. Hazosure ux.

a) 2,3-muMeTnI-3-XJIOpIIeHTaH, 1) STUJIOBBIHN 3(pUp YKCYCHON KHCIIOTHI
0) XJIOpUUKIOOyTaH, €) 4-aMuHOBaJepHaHOBask KUCIOTa
B) METHUIIOEH30JT (TOJIYOIT), ) PONTUIaMUH

I') AUSTHIIOBBIN 3(up

2. OCyIIeCcTBUTE MPEBPAIICHUS U YKOKUTE YCIOBHS UX MPOTEKAHUSI.
C2Hs0H — C2HsCOH — CH3:COOH— CH2CI-COOH — NH2-CH2-COOH— NH2-CH2-COONa
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3. Ilpu 6pomupoBanuu 4,6 T TOJIyOIa B IPUCYTCTBUY KaTajau3aropa Obuto nmomydeHo 5,3 ¢ 4-Opomroiyona. OnpenenuTe MacCOBYIO JIOJTIO
BBIXOZIa YKa3aHHOTO NMPOAYKTa peakuu. Kakoit n3omep OpoMTOIyoIa MOXKET TaKKe MOIYIUTHCS IPU 3TOM (HAMMIIHUTE ero Gpopmyy)?

11 KUIACC
KountpoabsHnas padora B 11 kiacce Ne 2 no teme «CTpoeHue BeuecTsa
Yacmo 1
1. Ilapa 2nemenmos, mesrcdy Komopvimu 00pazyemcs UOHHAA XUMUYECKAs CEA3b.
a) yriiepoa u cepa  0) BOJIOPOJ M @30T  B) KM U KUCJIOPOJ T) KPEMHUM U BOJOPO
2. Haumenee nonsprotl aensiemcs c6:a3b:

a) C-H 6) C-Cl B) C-F r) C-Br
3.Bewecmeo, 8 MoneKyie KOMOPO20o Hem «NU-CEAZUN.
a) STUJICH 0) OeHzon B) aMMHaK T) a30T
4. Amom yenepooa umeem cmenenb OKUCIeHUs: -3 U 8AIeHMHOCMb 4 8 COeOUHEeHUU C POPMYNOLL:
a) CO2 0) CoHe B) CH3Cl r) CaC>
5. Amomuyro Kpucmaniuueckyo peuémky umeen.:
a) cona 0) Boza B) aiMa3 r) mapadua
6.Bewecmeo, medxncoy amomamu KOmopoz2o cyujecmayem 6000pPOOHAsL CEA3b!
a) aTaH 0) ¢Topun HaTpus B) 3TAHOII I') YIJIEKUCIIbIH ra3
7. Ipynna gpopmyn coedunenuil,  KOMOPLIX UMEemcs MOIbKO SP -2UbpUuOU3ayusL:
a) CH4, CoH4, CoH2 6) NHs, CH4, H20 B) H20, C2Hs, CsHs r) C3Hs, BCl3, BeCl;
8. Meoicdy amomamu ecmv KoBaNeHMHAS C653b, 00PA308AHHASL NO OOHOPHO-AKYENMOPHOMY MEXAHUIMY 8 MOTIeKVIe:
a) CH3NO: 6) NH4NO> B) CsHs r) H0
Yacmp 2

1. Onpenenute BUA CBS3H W HANUIIINTE 3JIEKTPOHHBIE U Tpaduueckue Gopmynsl BemecTB: C2Hz, Brz, KaN.

2. HammumuTe peakiuio NoIMMepr3aiy BUHIIXJIopuaa. OnpenennTe CTPYKTYpHOE 3BEHO U MOJICKYJISIPHYIO MacCy HOINMepa, €CIIN CTeTIeHb
nosimMepusanuu pasHa 350.

3. Hanummmre Bce n3omepsl 1is BemecTsa ¢ popmynoi C4He n Ha30BUTE HX.

Hrorosasi konTpoJibHasi padora B 11 ki1acce

Bapmuanr 1

1. Harmummte ypaBHEHUS PEAKIiA, IPU TTOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH CIETYIOIINE MTPEBPAIICHUS:
Al:Sz — Al — AICI; — AI(OH)3 — Al203
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JlaiiTe xapakTepucTHKy peakiuu No4 ¢ TOUKH 3pEHUS PA3IMYHBIX KiIaccuPUKanuil. Beioepute OKUCIUTETHhHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI, B
OJIHOM M3 HUX Ha30BUTE OKUCIUTENb U BOCCTAHOBUTENb. Y paBHEHUE peakllni 0OMeHa HAUIINTE B MOJICKYJISIPHOM U KpaTKOi HOHHOM (opmax.
Ha3oBute ucxoaHple BemecTsa v MPOAYKTBI TOM pEeaKIUu.
2. Hanumure ¢hopMyIibl TAKMX BOAOPOIHBIX COSAMHEHUNH XMMHUECKHUX 3JIEMEHTOB 3-T0 MEPHO/Ia, B KOTOPBIX BOJOPO UMEET CTENEHb OKUCIICHUS,
paBHyto + 1. Beibepute n3 Hux (hopmyiy BelecTBa, KOTOpoe Haubojee akTUBHO pearupyeT co miesnodbto. Hanummre ypaBHeHHE 3TOH peakiyy.
Kaxkue cBolicTBa pOSIBIISET B 3TOM ClIy4ae BOJOPOJHOE COEIUHEHUE?
3. Hanummre ¢opmyiy BeiciIero okcuaa d-3jaeMenTa, pacioyioskeHHOTro B 4-M nepuoze U VI rpymnne nepuoandeckoil CHCTEMbI XUMUYECKHUX
aneMeHToB. [laliTe Ha3BaHUE BEILIECTBY, ONPECIIUTE XapaKkTep ero cBoicTB. Kakumu cBoiicTBamu 0651ajaeT HUZIINN OKCHJT TOT0 XUMHYECKOTO
anemeHTa’?
4. Paccumnraiite maccy (hochopHOIl KUCIOTHI, KOTOPYIO MOKHO MOTY4uTh U3 80 r dhocdara Kanblus IpU €ro B3aUMOACHCTBUM ¢ KOHIICHTPUPOBAHHO N
CEpHOU KUCIOTOM. MaccoBast 10151 BRIXOAa KUCIOTHI coCTaBisieT 96%.
Bapuant 2
1. Hanumnre ypaBHEHUs peakLui, TP NOMOIIHM KOTOPBIX MOKHO OCYILECTBUTH CJIEAYIOLNE PEBPAIICHUS:

S — S02 — S03 — H2S04 — BaS04
Jaiite xapakrepuctuky peakuuu No3 ¢ TOYKH 3peHUsI pa3IMUHbIX Ki1accuukanuii. BeioepuTe OKHCINTEIHbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI, B
OJTHOM M3 HUX Ha30BUTE OKUCIUTENb U BOCCTAHOBUTENb. Y paBHEHUE peaklini 0OMEHa HAUIINTE B MOJIEKYJISIPHOM U KpaTKOi HOHHOM (popmax.
Ha3oBute ucxoaHpie BemecTsa U MPOAYKTBI TOM pPEaKIUH.
2. Hanmumure ¢hopMyIbl THAPOKCHUIOB XUMHUYECKHX DJIEMEHTOB 3-TO Mepro/ia, 00IaIaloluX KUCIOTHBIMU CBoMicTBaMU. OTMEThTE, B KAKOM
HaIpaBJIEHUU YCUJIMBAIOTCS 3TU CBOMCTBa. [laiiTe 00bsCHEHNE ATOMY SBJICHUIO.
Hanummre MonekynspHoe U KpaTKO€ HOHHOE YPaBHEHHUS PEaKIlnu, XapaKTepu3yroleil cBolicTBa Haubosee CUiIbHOW KUCIOThI U3 BRIOPAHHBIX BAMHU.
3. 3Has (GopMyTy BHELIHETO 2NEKTPOHHOTO CI0S aTOMa XHMUYECKOTO 2eMenTa - 3s23p°, onpenenure:
a) Ha3BaHUE AJIEMEHTA U €ro MOoJIoKeHHe B iepuonueckoii cucreme J. 1. Menneneena;
0) popmyiy, Ha3BaHHE U XapaKTep CBOMCTB €ro BHICIIETO OKCHIA.
4. Oxcup MarHust Maccoil o6paboTanu pacTBopoM, coaepxxaiuM 40 r 37% as3oTHoii kucinoTsl. PaccunTaiite, kakas Macca conu oOpa3oBajnach npu
3TOM.
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