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[HosicHuTeIbHAS 3alIUCKA
PaGouas nmporpamma coctaBieHa Ha OCHOBE:

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

2. ®I'OC cpeanero obmiero o0pa3oBaHus, YTBEPKICHHBIHN MprKa3 MUHUCTEPCTBAa 00pa30BaHMs U HAYKU
P® ot 17 mas 2012 1. Ne 413, B pen. IlpukazoB Munobpuayku Poccun ot 29.12.2014 N 1645,0t
31.12.2015 N 1578, ot 29.06.2017 N 613, [IpukazoB Munnpocsemenust Poccun ot 24.09.2020 N 519, ot
11.12.2020 N 712.

3. TMonoxenuem «O paboueii mporpamme yuuteissy MBOY «MenneneeBckas COILly;

4. @enepanbHbIM IIEpEUHEM YUEOHHKOB, PEKOMEHIOBAaHHBIX K UCIIOJIb30BAaHUIO B 00pa30BaTeIbHOM
YUpEXKJICHUH, peaTU3yIOIINUX 00pa3oBaTeIbHble IPOrpaMMBbl 00111ero 00pa30BaHUs M UMEIOIIUX
rOCyJIapCTBEHHYIO aKKPEIUTAIHIO.

5. B ocHoBy naHHOI paboueil mporpaMmbl MOJIOKEHa aBTopckas nporpamma K Juauu Y MK O. C.
I'aGpuensHayaebHO-MeToau4ueckoe nocooue/O.C.T"abpuenssaH. — M.: [Ipoda, 2017.

PabGowas mnporpamma mpenmera «XUMHS» peaqU3yeTcss B TOM 4YHCIE€ C HCIOJIb30BaHUE
nabopaTopHoro obopyaoBanue LleHTpa ecTecTBEHHO — HAYYHOTO M TEXHOJIOTH4Yeckoro npoduieii «Touka
pocta»

eas yueOHOro npeamera

N3yuenne xuMuu B cTapiiei mkoJjie Ha 0a30BOM YpOBHE HAIPABICHO HA JOCTHXKCHHE CIICIYIOLIUX

eJlei:

® OCBOCHME 3HAHMH O XHUMHUYECKOW COCTABIISIIOLIEH €CTECTBEHHO-HAYyYHON KapTHUHBI MHpA,
BOKHEHIINX XUMUYECKUX MOHATHUSX, 3aKOHAX U TEOPUSIX;

e OBJIa/IeHHEe YMEHMSAIMM I[IPUMEHITHh IMOJIyYeHHbIE 3HaHUA NS OOBSICHEHUA Pa3HOOOPA3HBIX
XMMHUYECKUX SIBJICHUUA U CBOMCTB BEIIECTB, OLICHKH POJM XMMHHU B PA3BUTUM COBPEMEHHBIX TEXHOJIOTUM U
MOJIyYEHUU HOBBIX MaTE€pHaJIOB;

e pa3BUTHe TI03HABATEIbHBIX MHTEPECOB U HUHTEIJICKTyaJbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITENTFHOTO TPUOOPETEHHUS] XUMUYECKUX 3HAHUM C HCIONb30BAHUEM pPa3IMYHbIX HCTOYHUKOB
nH(pOpMaIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

® BOCIIMTAHUEC y6e)KI[eHHOCTI/I B HO3I/ITI/IBHOI>1 pOJ'II/I XUMHUHU B XKWU3HU COBpeMCHHOFO O6HICCTBa,
HE0OXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U OKPYXKAIOIIIEH Cpee;

e IpMMeHEeHHUEe MOJYyYeHHbIX 3HAHMH W YMeHHil 11 0€30MacHOr0 HCIOJIb30BAHHS BEIIECTB H
MaTepuajgoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3ZBOJICTBE, PEIIECHUS NPAKTHUYECKUX 3a7ad B
IMOBCEHEBHOW JKU3HM, NPEAYIIPEKACHUS SBICHUN, HAHOCIIIUX BPE 310POBBIO YEIOBEKA U OKPYKAKOLIEH
cpene.
®opmbl OpraHu3annu 00y4eHus: UHANBUIYyalbHas, TapHas, TPyNNoBas, THTEPAKTUBHAS.

OCHOBHBIE 3a0auu V3y4eHUs XUMUU B LIKOJIE:
4 ¢opmuposamsp y 00y4aromuUXcs YMEHUS BUACTh U IOHUMATh IIEHHOCTh 00pa30BaHusl, 3HAYMMOCTD
XUMHYECKOTO 3HAHUS I KaXKI0TO YEJIOBEKa HE3aBUCUMO OT €ro MpoeCcCHOHATBHOU IeATeTbHOCTH;
v ¢opmuposams TPENCTABICHUS] O XUMHUYECKOW COCTaBIISIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI
MUPa; YMEHUS OOBACHATH OOBEKTHI U MPOIECCH OKPYKAIOLIEH JeHCTBUTENbHOCTH, UCTIONB3YS AJISl 3TOTO
XUMHUUECKNE 3HAHUS,

v oenaoesams MCTOAaMU HAYYHOT'O IMO3HaHUA IJId OOBSICHEHUS! XUMHUYECKUX SIBJICHUNM M CBOICTB
BCIICCTB, OLICHKU POJIM XUMHU B PASBUTHU COBPECMCHHBIX TEXHOJIOTUH U MMOJIYYCHHUU HOBBIX MaTCPHAJIOB;
v socnunmvleaniob Y6C)KI[6HHOCTB B MIO3UTHBHOH pPOJin XUMHHU B KHU3HH COBPEMCHHOI'O O6IJ_I€CTBa,

HEO0OXOJMMOCTH T'PaMOTHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U OKPY)KAIOIIEeH cpeie;

1


http://www.consultant.ru/document/cons_doc_LAW_175209/2ff7a8c72de3994f30496a0ccbb1ddafdaddf518/#dst100006
http://www.consultant.ru/document/cons_doc_LAW_193860/2ff7a8c72de3994f30496a0ccbb1ddafdaddf518/#dst100006
http://www.consultant.ru/document/cons_doc_LAW_221032/2ff7a8c72de3994f30496a0ccbb1ddafdaddf518/#dst100006
http://www.consultant.ru/document/cons_doc_LAW_372124/0000000000000000000000000000000000000000/#dst100006
http://www.consultant.ru/document/cons_doc_LAW_372453/8a2472791472289b6dd77e9d7d7c2e48ac244c7c/#dst100043

v npuMeHamsb TONy4YEeHHbIE 3HAHUM Il 0€30MacHOrO MCMOJIb30BAaHHUS BEIIECTB U MaTepuaioB B
OBITY, CEIbCKOM XO34HCTBE U Ha MPOU3BOJACTBE, PEHICHUS MPAKTUUYECKHUX 33/1a4 B MOBCEAHEBHON JKU3HH,
NPEeAYNPEXKICHUS SIBICHUM, HAHOCSIIHUX Bpe 3JOPOBBIO UEJIOBEKA U OKPYKAIOIIEH Cpeae;
v pazéuseams TO3HABATEJIbHBIE MHTEPECHl, UHTEIJIECKTYaJIbHbIE U TBOPUYECKUE CIOCOOHOCTHU
yYalluxcsi B IMPOLECCE U3YYEHUS MMM XMMHYECKOM HAyKH M €€ BKJIAJa B COBPEMEHHBIM HAy4HO-
TEXHUYECKUUN MPOrPECC;
v Gdopmuposams BaXKHEWININE JOTUICCKUX OTEPAIMi MBIIIJICHUS (aHAIU3, CHHTE3, 0000MIeHHE,
KOHKpETHU3allusl, CpaBHEHUE U Jp.) B Ipolecce MO3HAHUS CUCTEMbl BOKHEHIINX MOHSATUN, 3aKOHOB U
TEOPUI O COCTaBE, CTPOEHUU U CBOMCTBAX XMMUYECKUX BEU[E€CTB ;
4 o6nadesamy KIOYEBBIMU KOMIIETEHUUAMH (y4eOHO-II03HaBaTEIbHBIMU, WHGOPMALMOHHBIMH,
[[EHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH ).
MeTtoabl 00yueHus:
v" Tlo MCTOYHMKY 3HAHHMI: CIIOBECHBIE, HATJIAIHBIE, IPAKTHIECKHE;
v' Tlo ypOBHIO IO3HABATEILHON AKTMBHOCTU: IPOOJIEMHBINA, YaCTHYHO-IIOMCKOBBIM, OOBACHUTEILHO-
WJUTIOCTPATUBHBIN;
v’ Tlo TpHHIMIYy pACWICHEHHs WM COCAWHEHUS 3HAHWN: aHAIMTHYECKUM, CHHTETHYECKHIA,
CpPaBHUTEIIBHBIN, 0000MIAOIINN, KITacCU(PUKAITMOHHBIH.
TexHosornu 00y4eHusi: HIUBUIYaJIbHO-OPUEHTUPOBaHHAs, pa3HoypoBHeBas, MKT.

OO0mas xapakrepucTuka yueOHOro npeamera.

Pabouast mporpamMMa 1Mo XMMHH COCTaBJIEHA HA OCHOBE (hefepaibHOTO KOMIIOHEHTA TOCYIapCTBEHHOTO
00pa3oBaTENBHOIO CTAHJAPTA CPETHETO 001Iero oOpa3oBanus Ha 0a30BOM YPOBHE, YTBEPKACHHOTO 5 MapTa
2004 rona, Ha OCHOBE MPUMEPHOMN MPOTrpaMMBbI MO XUMHUU JUIsl CPEAHEH IIKOJIBI U HA OCHOBE MPOrPaMMBI
aBTOpCcKOro Kypca xumuu i 8-11 xnacco O.C. I'abpuensna.

OcHOBHBIMU NPOOJTIEMaMU XMMHUU SIBISIOTCS M3yYEHHE COCTAaBa U CTPOCHHUS BEIIECTB, 3aBUCHMOCTH UX
CBOMCTB OT CTPOEHHS, KOHCTPYHMPOBAaHHE BEIIECTB C 3aJaHHBIMU CBOWMCTBAMH, HCCIIEJIOBaHUE
3aKOHOMEPHOCTEH XMMHUYECKUX MPEBpAIlCHUN U MyTeH YIpaBiCHUS UMM B LEISIX MOJTYYCHUS BEIIECTB,
MaTepuaioB, SHEPIHUH.

[ToaTomy B paboueii mporpaMMe Mo XMMUU HALLUIM OTPaKEHNUE OCHOBHBIE COJIEPKATENIbHbIE INHUU!

* «Bewjecmeo» — 3HaHUS O COCTaBE€ M CTPOEHUM BELIECTB, UX BAXHEHIINX (PU3MUECKUX U XMMHUYECKUX
CBOICTBaX, OMOJIOTHYESCKOM JICHCTBHU,

* «Xumuueckaa peaxkyus» — 3HAHHUS 00 YCIIOBUSX, B KOTODPBIX IMPOSBISAIOTCS XUMHUYECKHE CBOMCTBA
BEIIECTB, CIIOCO0aX yIpaBIeHUS XUMUYECKUMU MPOIIECCAMU;

* «llpumenenue eeuwjecme» — 3HAHUSA U ONBIT NMPAKTUYECKOW NEATEIBHOCTU C BELIECTBAMM, KOTOPBIE
HauboJsiee 4acTo ymoTpeOsstoTCsl B MOBCEIHEBHON KM3HM, IIMPOKO HCIOJIB3YIOTCS B MPOMBIIUIEHHOCTH,
CEJIbCKOM XO35ICTBE, HAa TPAHCIIOPTE;

* «M3bIK Xumuu» — CUCTEMAa BAKHEHIIMX MOHATUN XUMHH U TEPMHHOB, B KOTOPBIX OHU OIMCHIBAIOTCS,
HOMEHKJIaTypa HEOPraHWYeCKUX U OpraHMYecKHX BEIIeCTB, T. €. MX Ha3BaHusA (B TOM 4YHCIE U
TPUBHUANIbHBIE), XUMHUECKHE (POPMYIIBI U YPaBHEHHMSI, a TaKXKe MpaBuiia MepeBoja HHPOpMAIMK ¢ POJHOTO
WM PYCCKOTO S13bIKA Ha SI3bIK XMMHUU U 00paTHO.

MecTto npeamera B y4eOHOM IJIAHE.
Jlnst 00s3aTeNnbHOTO M3y4eHHs Y4eOHOro mpeamera «XHMHsS» Ha 3Tale CpeaHero oouero odpazoBaHMS

benepanbHbIi 0a3ucHBIM y4eOHbIM TulaH I oOpa3oBaTenbHBIX yupexJeHuidl Poccuiickoit deneparnun
orBoaut 70 yacoB. B Tom uncne o 35 vacoB B X u XI kmaccax, u3 pacuera — 1 yueOHBIX yaca B HECIIO.



Jlannast paboyast mporpamma paccurMTana Ha 68 4acos:
- B 10 ximacce orBoautcs 34 yaca u3 pacuera: | yac B HeAento, B TOM 4uCI€ 3 4aca Ha MPOBEACHUE
KOHTPOJIBHBIX U 2 yaca Ha MPOBEJIEHUE MPAKTUYECKUX padoT.
- B 11 xnacce orBoautcs 34 yaca u3 pacuera: 1 yac B HeJen0, B TOM 4YMciIE€ 2 4aca Ha IPOBEICHUE
KOHTPOJIbHBIX U 2 yaca Ha MMPOBCACHUEC OLICHOYHBIX IMMPAKTUYCCKUX pa60T.
@opMbl KOHTPOJISI: YCTHBIE OIPOCHl, MPOBEPOUYHBIC PAOOTHI, TECTOBBIA KOHTPOJb, MPAKTHUECKUE U
KOHTPOJIbHBIE pabOTHI.

Onucanue mecta y4e0HOro npeaMera B y4eOHOM IJIaHe.

B y‘IC6HOM IJIaHC IIKOJIBI IJI NU3YUCHHUEC XNMHUU OTBEACHO

KJjlace YacoB B HEAEIIO Yacos B rof,
10 1 35
11 1 34
BCEI'O 2 69

YuyeOHMKH, HCIIOJIB3YyeMble B 00pa30BaTe/IbHOM Ipolecce.
PaGouass mporpamma oOecneyeHa Yy4eOHO-MeTOAUYECKHMM KOMILIEKTOM, KOTOPBIM pPEKOMEHIOBaH
MunucrepcTBoM obpazoBanus PO u BXoaut B denepanbHblil nepedeHs yueOHnkoB Ha 2013-2017 yueOHbIi
ron «Xumus. 10 knace» u «Xumus. 11 kmace» O.C. IN'abpuensn. — 3-e uza., nepepad.- M.: poda, 2020/21

Kuaacce Ha3Banue yyeOHUKA ABTOpBI I'oxg n3panuna | U3

10 Xumus. 10 xknacce (6a30BbIi yPOBEHbD) I'abpuensn O. C. 2013-2017 M.

11 Xumus. 11 xmace Ia6puensu O.C 2013-2017 M.
(0a30BbIil ypoBEHb)

Ilnanupyemsle pe3yJibTaThl

JleaTenbHOCTh yuuTelss B OOy4eHMH XMMHMU B cpeiHed (IOJHOM) IIKoJie JOoJKHA ObITh HalpaBiieHa Ha
JOCTHKEHHE 00yUYaroIUMUCS CIENYIOIUX JIUYHOCHIHBIX PE3YTbMAmMO8:

» B IIEHHOCTHO-OPHEHTALIMOHHON c(epe — YyBCTBO TOPAOCTU 338 POCCHHCKYIO XUMHUYECKYIO HAyKy,
T'YMaHU3M, OTHOIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;

» B TpyIOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalibHEHINEH 00pa3oBaTeNbHONH W
npodeccuoHaNbHON TPaeKTOPUH;

» B TIO3HaBaTeNbHOW (KOTHUTHUBHOW, WHTEIUICKTYaIbHOH) cdepe — yMEHHE YIpaBIsATh CBOEH
[I03HABATEJIbHOM 1E€ATEIBHOCTBIO.

>

Memanpeomemnuvimu pezyiomamamu OCBOCHUS BBIITYCKHUKAMHU CTapUIEH LIKOJIBI IPOrpaMMBI 110 XUMUU
SIBIISIIOTCSL:

» HCIIOJIb30BaHHE YMEHUI M HABBIKOB Pa3IMYHBIX BHJIOB IMO3HABATEIHHOMN JIESATEIFHOCTH, TPUMEHEHUN
OCHOBHBIX METOJIOB TMO3HAaHUSA (CHCTEMHO-UH(QOPMAIIMOHHBIM aHaiau3, MOJEIUPOBAHMUE) s
M3YYEHHUsI pa3IMYHbIX CTOPOH OKpYXKaroIlel JeHCTBUTENbHOCTH;

» HCIIOJIb30BaHHE OCHOBHBIX MHTEIUIEKTYaJIbHBIX OTIEPAIIHN:

» (dopmynupoBaHHE TUIIOTE3, AaHAIU3 U CUHTE3, CPaBHEHHUE, 0000IIEHHEe, CHCTEMaTH3allUs, BHISIBICHHE
IIPUYMHHO-CJIEICTBEHHBIX CBA3€EH, TOMCK aHAJIOTOB;

» yMEHHE I'eHEpUPOBATh HJICH U OTIPENEIISATh CPEACTBA, HEOOXOJMMBIC ISl UX PeaIn3alliu;

> yMEHHE OIpeleNsATh HEeNU M 33Ja4d JeATCIbHOCTH, BBIOMpATh CPEACTBA pEaTM3alUHM LEIU U
MIPUMEHSTh WX Ha TPAKTHKE;



» WCIOJIb30BAaHME DPA3IMYHBIX MCTOYHHMKOB IS TONYYCHHS XMUMUYECKOW MH(OpMaIWu, TOHHUMaHHE
3aBUCHMOCTH COJEepKaHUsI W (OPMBI TPENCTABICHUS HMH(GOPMAIMH OT LENell KOMMYHHKALUH U
anpecara.
B obnactu npeomemuvix pezynomamoB W3yueHHE XMMUU HPEAOCTaBISAET YYEHUKY BO3MOXKHOCTH Ha
CTYIEHU CPEAHETO (TIOJIHOTO0) 00IIero 00pa3oBaHus HAYYHUTHCS:
Ha 0a3060M yposHe

BbInyCKHUK Ha 62a30BOM YpPOBHE HAYUYHTCH:

— pacKphIBaTh Ha MIPUMEpPaxX poJib XMMHUH B (JOPMUPOBAHUH COBPEMEHHON HAyYHOIH KapTHHBI MUpPa U
B IIPAaKTHYECKOM JEATEIIHOCTH YEI0BEKa;

— JIEMOHCTPHPOBaTh Ha MpUMeEpax B3aUMOCBSI3b MEXKIYy XUMHEH M JPYrUMH €CTECTBEHHBIMH

HayKaMu;

— pacKpbIBaTh Ha IpUMeEpax MOJIOKEHUS TEOPUU XUMHUUYECKOro cTpoeHus A.M. Bytieposa;

— nmoHuMaTh ¢usndeckuii cmbicn [lepuoanyeckoro 3akona JI.JM. MenzaeneeBa M Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB U 00Pa30BaHHBIX MMHU BEIIECTB OT AJIEKTPOHHOTO
CTPOEHMSI ATOMOB;

— 00BACHATH NPUYMHBI MHOI00Opa3Hsl BEIIECTB Ha OCHOBE OOIMX MPEJCTaBICHUN 00 UX COCTaBe U
CTPOEHUY;

— TMPUMEHATh MpaBWJa CUCTEMAaTHYECKOM MEXIyHapOAHON HOMEHKIATypbl Kak CpeJcTBa
pasnuyeHus U UICHTU(UKAIIMI BEIECTB [0 UX COCTaBY U CTPOEHUIO;

— COCTaBJIATH MOJICKYJISIPHBIE M CTPYKTYpHBIE (DOPMYJIBI OPraHWYECKHX BEUIECTB KaK HOCUTEINEH
uHbOpMAIMM O CTPOSHHH BEUIECTBA, €r0 CBOWCTBAX W NPUHAMJICKHOCTH K OIPENEICHHOMY KIaccy
COCIMHEHHH;

— XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA M0 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABJIUBATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXy TaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

— IPUBOAUTH MPUMEPHl XMMUYECKUX PEAKLM, PaCKPBIBAIOLIMX XapaKTepHbIe CBOMCTBAa TUIHUYHBIX
IIpEJCTaBUTENIEH KJIAaCCOB OPraHUYECKUX BELIECTB C LENbI0 MX HACHTU(QHUKAIMU U OOBSICHEHUS OO0JIACTH
IIPUMEHEHMUS;

— IPOTHO3UPOBaTh BO3MOKHOCTb NPOTEKAaHUS XMMHMUYECKHX PEAaKIMM HAa OCHOBE 3HAHUI O THIIAX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOMN CIOCOOHOCTH;

— HCIIOJIb30BATh 3HAHUS O COCTAaBE, CTPOCHUHM U XMMHUYECKHX CBOWCTBAX BELIECTB I OE30MacCHOTO
MIPUMEHEHHUS B IPAKTUYECKOHN JESITEIbHOCTH;

— TPUBOJUTH MPUMEPHI NPAKTHUECKOTO HCMOJIb30BAaHUS NPOAYKTOB TNiepepaboTKu HepTH U
IOPUPOJHOTO Ta3a, BBICOKOMOJIEKYISPHBIX COEAMHEHHH (MOJMATUIIEHA, CHHTETMYECKOIo Kayuyka,
alleTaTHOT'O BOJIOKHA);

— IIPOBOAMTH ONBITHI IO PACIO3HABAHUIO OPraHWMYECKUX BELIECTB: IJIMIEPUHA, YKCYCHOW KHCIIOTHI,
HenpeAeabHbIX KUPOB, TIIOKO3bI, Kpaxmala, OeJKOB — B COCTaBEe MHILEBBIX MPOJYKTOB U KOCMETUYECKUX
CPEACTB;

— BJAJETh MpaBWIAMHU U TpueMamMu Oe3omacHOW paboThl € XMMHUYECKMMHU BEIIECTBAMU U
1a00paTOPHBIM 000PYI0BAaHUEM;

— YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOM pEaKIUH U CMEHIeHHs] XHMHYECKOTO
paBHOBECHsS] OT PA3JIUYHBIX (DAaKTOPOB C M€ OIpENEeNeHUs] ONTUMAIbHBIX YCIOBHH NpPOTEKaHUS
XMMHUYECKHUX TMPOILECCOB; — MPUBOANUTH IPUMEPBI THAPOIN3a COJEH B MOBCEIHEBHOM JKU3HM YEJIOBEKA; —
IIPUBOJUTL IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM B MPUPOAE, MPOM3BOACTBEHHBIX
IpoLeccax 1 KU3HEAEATEIbHOCTH OPraHU3MOB;

— TPUBOJUTH TNPUMEPHl XHMHUYECKUX pEeaKUui, pacKphIBAIOIIUX OOIIME XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB;



— NPOBOAMTH PACYEThl HA HAXOXAECHUE MOJIEKYJIIPHOH (GOpMyJbl YIiaeBOJAOPOAA IO MPOAYKTaM
CTOPaHHUA U IO €r0 OTHOCUTEIBHOM INIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €70 COCTAB;

— BJIAJIeTh IIpaBUIaMu 0€30MaCHOr0 OOpaIleHUs ¢ €AKUMH, TOPIOYMMHU U TOKCUYHBIMU BELECTBAMH,
CpeacTBaMU OBITOBON XUMUU;

— OCYILIECTBIIATH MOMCK XUMHUYECKONW MHPOPMALIUH 110 HA3BaHUAM, HJICHTH(HUKATOpaM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

— KPUTHYECKH OLEHHBATh W MHTEPIPETUPOBATh XUMHUYECKYI0O HH(OPMAIUIO, COJCPKALIYIOCS B
COOOIIEHUAX CPENICTB MaccOBOM MH(pOpMaLuy, pecypcax VHTepHeTa, HAy4HO-TIONMYJISIPHBIX CTAaThsIX C TOUKH
3pEHMsI €CTECTBEHHO-HAYYHOH KOPPEKTHOCTHU B LEJAX BBIABICHUS OLIMOOYHBIX CYXIEHUH U HopMHUPOBaHUS
COOCTBEHHOMW MO3ULINY;

— TPEACTaBIATh IIyTW pEUIeHUs TIJI00aNbHBIX NpoOJeM, CTOSAIMIMX Iepel 4YeJIOBEYECTBOM:
9KOJIOTMUYECKUX, SHEPIeTUUECKUX, CBIPHEBBIX, U POJIb XUMHUHU B PELIEHUH 3TUX MPOOIIEM.

BbinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYUThCSH:

— WJUIIOCTPUPOBATh HA IpPHUMEpax CTaHOBJIEHHME M HBOJIIOLHMIO OPraHMYECKON XMMHMM KaK HayKH Ha
Pa3IMYHBIX UCTOPUUECKUX ATAIAX €€ Pa3BUTHUS;

— HCIIOJIB30BaThb METOJbl HAYYHOrO IIO3HAHWUSA NPU BBIIOJHEHMHM IPOEKTOB M  y4eOHO-
HCCIIEI0BAaTEIbCKUX 3a/1a4 110 U3YYEHHIO CBOWCTB, CIIOCOOOB IOJYYEHHsI U PACIO3HABAHUS OPraHUYECKUX
BELIECTB;

— OOBSCHATH MPHUPOLY U CIOCOOBI OOPa30BaHMsI XUMHUYECKOH CBSI3U: KOBAJIEHTHOH (TOJISPHOM,
HETIOJISIPHOM ), MOHHOW, METaJUIMYeCKOU, BOJOPOAHOM — C IEIbI0 OMPEACNICHUS] XUMUYECKOW aKTUBHOCTH
BELIECTB;

— YCTaHaBJIMBAaTh F€HETUYECKYIO CBSI3b MEXAY KJIacCaMU OPraHMYECKUX BELIECTB /ISl 00OCHOBAHUS
MPUHLMIIHAIBHOW BO3MOXKHOCTH MOJTYYEHUS OPraHUYECKUX COETUHEHUH 3a/laHHOr0 COCTaBa U CTPOEHUS;

— YCTaHaBJIMBATh B3aWMOCBSI3M MEXIy (DakTaMu W TEOpPHEW, MPUYNHON M CIEICTBHEM IIPU aHAIHN3E
POOJEMHBIX CUTYyalluid 1 0O0CHOBaHUM IIPUHUMAEMbIX PELIEHUH HA OCHOBE XUMHUYECKUX 3HAHUM.

Ilo rogam o0yuenus

B pe3yabTare udyueHusi XuMum Ha 0a30BOM ypoBHe yueHHK 10 Kiacca Hay4YuTcs:

o HAa3bl6amp N3YYECHHBIEC BEIIECTBA 10 «TPUBUAIBHON» MU MEKYHAPOJHON HOMEHKIIATYPE;

o onpeodenams. BaAICHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBS3H B
COEMHEHMX, 3apsj HMOHA, XapaKTep cpeAbl B BOJHBIX pacTBOpax HEOPraHWYECKUX COEAMHEHUH,
OKHUCJIUTEIb U BOCCTAHOBHUTENb, NMPUHAMJIEKHOCTh BEIIECTB K Pa3IMYHBIM KjIaccaM OPraHMYECKUX
COCIUHCHHIA,

o XapaKmepu3o6amsp. SIEMEHTbl MajblX IEPUOAOB IO MX IOJOKEHUIO B INEPUOIUYECKON CHUCTEME
NN .MenneneeBa; oOume XUMHYECKHE CBOMCTBA METAIJIOB, HEMETAJJIOB, OCHOBHBIX KJAacCOB
HEOPraHWYECKUX M OPraHMYEeCKUX COECIMHEHUH; CTPOCHHE M XUMHYECKHE CBOMCTBA HM3YyYEHHBIX
OpPraHUYECKUX COEAVHEHNI;

o 00bACHAmMY . 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOY XUMUUECKON CBSI3U
(MOHHOM, KOBAJEHTHOM, METaJUIMYECKOH), 3aBHCHUMOCTb CKOPOCTM XHUMHUYECKOW peakuuu U
MOJIOXKEHHS XMMHUYECKOI0 PaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

. 6bINONIHAMb XUMUYECKUN IKChepumenm TI0 PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB;

o npo6oOums CaMOCTOSITENIbHBI MOMCK XUMHYECKOM HH(POPMALMU C HCIHOJIb30BAHUEM DPA3TUUHBIX
MCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX H3JIaHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB VHTepHeTa);
UCIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKU M Nepeaayl XMMUYECKOH HH(OpMaIU U
ee MpeACTaBIEHUS B PA3INYHBIX popMax;



ITosryYuT BO3MOKHOCTH HAYYUTCS:

O0OBSACHEHHS] XUMHYECKHUX SIBICHHH, MPOUCXOAIINX B MPUPOJIC, OBITY M Ha POU3BOJICTBE;
ONPEACIICHUSI BO3MOYKHOCTH NPOTEKAHUS XHWMHYECKHX NPEBPALICHU B PA3JIMYHBIX YCIOBUAX H
OIICHKH MX IOCJICACTBUIA;

3KOJIOTMYECKHU TPAMOTHOI'O TIOBEJCHHUS B OKPYKAIOIIEH CPEJIE;

OLICHKH BJIMSIHUSI XMMHUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH CpeAbl HA OPraHM3M YEJIOBEKA W JPYyrue
JKHBBIC OPraHU3MBI;

0e30macHOro OOpaIeHus C TOPIOYMMHU U TOKCUYHBIMHU BEIIECTBAMH, JTJAOOPATOPHBIM 000PYI0BAaHUEM;
MIPUTOTOBJICHUSI PACTBOPOB 33/IaHHON KOHIIGHTPAIIUU B OBITY ¥ Ha TIPOU3BOJICTBE;

KpHTquCKOﬁ OLCHKHU JOCTOBEPHOCTHU XHUMHYECKOH I/IH(l)OpMaHI/II/I, HOCTyrIaIOHIeﬁ M3 PAa3HbIX UCTOYHUKOB.

B pesyabTare n3yuenust yueO0HOro npeamera «XuMms» Ha ypoBHe CpeHero o0o1ero o0pa3oBaHus
BBINYCKHUK 11 Kj1acca HayYuTCH:

pacKpbIBaTh Ha IpUMEpax posib XMMUU B POPMUPOBAHUH COBPEMEHHON HAyYHOW KapTUHbBI MUDPA U B
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA;

JIEMOHCTPHPOBATh Ha MPUMEPaxX B3aUMOCBA3b MEXK/ly XUMHUEN U IPYTUMHU €CTECTBEHHBIMU HayKaMUu;
pacKkpbIBaTh Ha MpUMepax MOJIOKEHUS TeOpuu XuMudeckoro crpoenus A.M. bytieposa;

noHUMaTh ¢u3udeckuii cmbicn I[lepumogmueckoro 3akona JI.M. MeHneneeBa m Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTh CBOWMCTB XHMHYECKHX JJEMEHTOB M OOpa30BAaHHBIX MMM BEHIECTB OT
AJEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSICHATH MPUYUHBI MHOTO0Opa3usl BEMIECTB HA OCHOBE OOIIMX MPECTAaBICHHN 00 MX COCTaBe U
CTPOCHUH;

IPUMEHSATH MPaBUJIa CUCTEMATHYECKON MEXIyHapOJHOW HOMEHKIATYphl KaK CPEeJCTBa pa3InyeHUs
Y UIeHTH(HUKALINY BEIIECTB MO0 UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (OPMYJbl OpPraHMYECKMX BEIIECTB KaK HOCHUTENIeH
uH(pOpMalUU O CTPOCHUH BEILECTBA, €r0 CBOMCTBAX M MPHUHAJICKHOCTU K OINPENICIIEHHOMY KJIacCy
COEIMHEHNH;

XapaKTepu30BaTh OPraHMYECKHE BELIECTBA II0 COCTABY, CTPOCHHUIO M CBOWCTBaM, YCTaHaBJIMBATbH
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXK]ly TaHHBIMU XapaKTEpUCTUKAMU BEIIECTBA;

IIPUBOJUTL NPUMEPHl XUMUYECKUX PEAKIUI, PACKPBIBAIOIIMX XapaKTEpHbIE CBOMCTBA TUINYHBIX
NPEJCTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LENbI0 MX WACHTU(GUKAIMM U OOBSCHEHHUS
00J1acCTH TPUMEHEHHUS;

MIPOrHO3UPOBaTh BO3MOXKHOCTh MPOTEKAHHS XMMHUYECKMX pEaKIMi Ha OCHOBE 3HAHWW O THUIAX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIMOHHON CIIOCOOHOCTH;

HCIOJIb30BaTh 3HAHUS O COCTaBE€, CTPOEHHWU M XMMHUYECKMX CBOMCTBAX BELIECTB Il 0€30MacHOro
IIPUMEHEHHUS B IPAKTUYECKON AESITEIbHOCTH;

MPUBOJUTL TPUMEPHl MPAKTUUYECKOIO HCIOJb30BAHUSA MPOAYKTOB MEpepabOoTKH HEPTH U
MIPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH (IOJIMATUIIEHA, CHHTETUYECKOro KaydyKa,
alleTaTHOTO BOJIOKHA);

MIPOBOAUTH OMBITHl MO PACIIO3HABAHMIO OPraHUYECKUX BEIIECTB: TJHUIEPHUHA, YKCYCHON KHCIIOTHI,
HEeMNpeJeNbHbIX JKHUPOB, TJIIOKO3bI, Kpaxmalya, O€IKOB — B COCTaBe NHIIEBBIX HPOAYKTOB H
KOCMETHYECKHUX CPEJICTB;

BJIQJIeTh TMpaBWIaMM M TpueMaMu Oe3omacHOM paboThl € XUMHUYECKHMMH BEIIECTBAMU H
71a60paTOPHBIM 000PYI0BAaHUEM;



YCTaHABIMBaTh 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKkUMM M CMELIEHUS XUMHYECKOIO
pPaBHOBECHS OT PA3NUYHBIX (PAKTOPOB C LETBIO OMPEACTICHUS ONTHUMAJIBHBIX YCIOBUH MPOTEKAHHS
XUMHYECKHUX IIPOLECCOB;

IIPUBOJUTH IIPUMEPHI THIPOIN3a COJIEHN B IOBCEAHEBHON KU3HU YEJIOBEKA;

IIPUBOJUTH IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN B IPUPOJIE, IIPOU3BOACTBEHHBIX
IpoLeccax U KU3HEAESITEIbHOCTH OpraHUu3MOB;

IPUBOANUTH IPUMEPbl XUMMUYECKHX PpeaKUUi, pacKpbIBalOIIMX OOLIMEe XUMHUYECKHE CBOMCTBa
IIPOCTBIX BELIECTB — METAJUIOB U HEMETAIUIOB;

IIPOBOJIUTH PAacyeThl HAa HAXOXKJICHHE MOJIEKYJISApPHON (OpMynbl YIJIEBOAOPOAA IO MPOIYKTaM
CrOPaHHSA U IO €r0 OTHOCUTENBHON IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIIUX B €rO
COCTaB;

BJIAJIeTh IPaBUIaMU 0€30MacHOro OOpallleHusl ¢ €AKMMH, TOPOYMMHU U TOKCHUYHBIMHU BEIIECTBaMH,
cpeAcTBaMu ObITOBOW XMMUU;

OCYIIECTBIISATh MOMCK XUMUYECKOH MH(OpMAIK 10 HAa3BaHUAM, UACHTH(PHUKATOPaM, CTPYKTYPHBIM
(bopMysaM BEIIECTB;

KPUTHYECKH OLIEHUBAaTh U HMHTEPIPETUPOBATh XUMHUYECKYIO HH(pOpMalMIo, coAepxkallyrocs B
COOOMICHUSAX CPEICTB MAacCOBOM MH(OpManuu, pecypcax MHTEepHETA, HAYYHO-TIOMYJSPHBIX CTATHIX
C TOYKHU 3PEHHUS €CTECTBEHHO-HAyUYHON KOPPEKTHOCTHU B LIE€JISAX BBISBICHUS OLIMOOYHBIX CYKJIECHUHN U
(dbopMHpoBaHUs COOCTBEHHON MO3ULINY;

IpEICTaBIATh IYTH pEHIeHHUs] TJI00albHBIX MPOoOJIeM, CTOSIIUX HEepel YEIOBEYECTBOM:
9KOJIOTMYECKUX, SHEPT€TUUECKHX, ChIPhEBBIX, U POJIb XUMUHU B PELLIEHUU 3THUX MPOOIIEM.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

WJUTIOCTPUPOBATh HA MPUMEpPAX CTAHOBJICHUE M HBOJIIOIMI0O OPraHWYECKONW XMMHMM KaK HAayKd Ha

Pa3JIMYHBIX UCTOPUUECKHUX 3TAIAX €€ PA3BUTHUS,

WCIIONB30BaTh  METOJbI HAYyYHOTO T[IO3HAHUSI TMPU  BBIIOJIHEHUH TPOCKTOB U  y4eOHO-

MCCIIEOBATENIbCKUX 3aJa4 [0 HW3YYEHHUIO CBOMCTB, CIIOCOOOB TMOJYyYEHHUS] M PACIIO3HABaAHUS

OpPraHUYECKUX BEIIECTB;

OOBSACHITH TPUPOAY M CHOCOOBI O0pa3oBaHWsS XWMHUYECKOW CBSI3U: KOBAJICHTHOW (TIOJIIPHOM,

HETIOJISIPHOW), WOHHOM, METAJTMYECKOM, BOJOPOJHOW — C IMEIbI0 OINPEICTICHUS XUMHUYECKON

AKTUBHOCTH BEIIECTB;

YCTaHABIIMBATh T'€HETUYECKYIO CBSI3b MEX/Y KJIacCaMU OPTraHWYECKUX BEIIECTB IS 00OCHOBAHUS

MPUHIANIAATIEHON BO3MOXXHOCTH TIOJIYYCHHS] OPTraHUYECKHX COEIUHEHUW 3aJaHHOTO COCTaBa M

CTPOCHUS;

yCTaHABIMBATh B3aUMOCBS3M MEXAY (paKkTaMd M TEOpUeH, MPUYMHON M CIEICTBUEM IMpU aHAIM3e

MPOOJIEMHBIX CUTYaIluii 1 000CHOBAHUU NMPUHUMAEMBIX PEIIEHUN Ha OCHOBE XUMHUECKUX 3HAHUH.
OCHOBHBIE TEXHOJIOTUH, METO/bI, (H)OPMbI 00yUeHUsI

TeXHOJIOFl/IH, XapaKTepMCTmca OCHOBHBIX BUA0B I€ATCJIbHOCTH

HCIOJb3yEeMbI€ HA

ypoxe

YueOHas JICKIUA I[aHHBIﬁ CII0c00 OopraHu3anun y‘le6H0ﬁ ACATCIIBHOCTH IMO3BOJIACT OPraHU30BaATH

AKTUBHOE W3ydYeHHUE YYAIIUMHUCSA Yy4eOHOTO MaTepuajga ¢ IMOMOIIBI0 yUHTEIs,
KOTOPBI OPTaHWU3YyeT aKTUBHYIO JEATCIBHOCTh Yepe3 IBPUCTHYECKYIO Oeceny,
paz0op 3amgaHuii o TeMe, paboTy ¢ TEKCTOM YUeOHHUKA, TUTIEPTEKCT YUUTENS

JlaboparopHuble onbIThl | JlaHHAs TEXHOJOTHMA TMO3BOJIAET OpraHu3oBath 3¢ dexkTuBHy0 paboTy ¢




B€IIECTBaAMU 1 XUMHWYCCKUM 060py,I[OBaHI/ICM

[IpakTukymbI

JlaHHast TEXHOJOTHS TO3BOJIAET (POPMHUPOBATH Yy yUAIIUXCSI HABBIKM MPUMEHEHHUS
IIOJIy4YCHHBIX ~ TEOPETHYECKUX 3HAHMM Ha  IPAKTUKE 4Yepe3  pelIeHue
JKCIIEPUMEHTAIIBHBIX 3a/1ad

Ponessie urpsi,

JlanHast TEeXHOJOTHs CIOCOOCTBYEeT (DOPMHUPOBAHMUSA HABBIKOB MPAKTUYECKOMH

TPEHUHTU NEeSITEIbHOCTH Ha OCHOBE 3HAHUH, MOTYYEHHBIX B X0J1€ U3yUEHUs Kypca
WuTepakTuBHBIC JlanHast TEXHOJOTHsS CHOCOOCTBYET pPaCIIMPEHHI0 TEOPETUYECKOro MaTepuana
9KCKYPCHH Kypca XUMHH, CIIOCOOCTBYET PACUIMPEHUIO KPYro30pa yJaluxcs

CemuHapckue 3aHsSITHS

JlaHHasi TEXHOJIOTHSA CHOCOOCTBYET MPOBEACHUIO PAadOThl MO CHCTEMATHU3aLUU
3HaHUH ydammxcs, (OPMUPOBAHUIO OOLICHMHTEIICKTYAIbHBIX YMEHUI Ha OCHOBE
U3Y4EHHOI'O MaTepuaa

Ypoku 060011eHIS

JlaHHast TEXHOJIOTHUS TO3BOJSIET AaKTyaJU3UpOBAaTh 3HAHUS y4aIIMXCSA 10
W3YYEHHON TeMe, 3a0CTpUTh BHHMaHUE Ha HauOOJee CIOKHBIX /3HAYMMBIX
BONIpOCaxX, OpraHu3oBaTh AUPGEpPeHUUPOBaHHYIO paboOTy ydalluxcs I
BBITNIOJTHEHHIO 33JJaHUI Pa3HOTO YPOBHS CII0KHOCTHU

YpoKu KOHTpOJIA U
KOPPEKLNN 3HAHUI
yyaumxcs

KonTposns 3a ocBoenneM 3YH yuamuxcs npoXoJuT MOcie U3y4€HUs TEMbl Yepes
HCIIOJIb30BaHUs KOHTPOJILHO-U3MEPUTEIBHBIX MaTepHajoB EID o
00I11€CTBO3HAHUIO, YCTHBIN OIIPOC, PELICHHUE TI03HABATEIbHBIX 3a/1a4

VueOHsbIi Imponecc npu U3yudeHun Kypca XuMHUH B 10 - 11 kacce CTPOUTCA C YYCTOM CIICAYIOIIUX METOHA0B

oOyueHus:
UH()OPMAIIMOHHBIN;

UCCIIEI0BATEIbCKUI (OpraHu3alys HCCIIE0BATEIBCKOT0 JA00OPaTOPHOIO MPAKTUKYMa, CaMOCTOATENbHBIX

paboT u T.11.);

poOIeMHBIH (TOCTaHOBKA IPOOJIEMHBIX BOIIPOCOB U CO3JIaHHE MPOOJIEMHBIX CUTYyallluii Ha ypOKe);

ucnoip3zopanue UKT;

AITOPUTMU3UPOBAHHOC 06yquHe (aJ'IFOpI/ITMbI IJIaHUPOBAHUS HAYIHOI'O UCCIICJOBAHUA U 06pa6OTKI/I
PE3YIbTATOB SKCIICPUMEHTA, AJITOPUTMBI OTTMCAHUS XUMHUYCCKOT'O 00BEKTa U T.I[.);
-MCTOAbI PAa3BUTUA CIIOCOOHOCTEH K CaMOO6y‘leHI/IIO u CaM006pa3OBaHI/IIO.

C HOCJIBKO JOCTUIKCHHA BBICOKHX PC3YJIbTATOB O6p330BaHI/I$I B IIponecce pealn3aluu 1o KYypCy

XHUMHHU UCIIOJIb30BaHbI:

e ®opmbl 00pa30BaHUs — YPOK M3YyUEHUS U NEPBUYHOTO 3aKPEIUICHHUs HOBBIX 3HAHUM, YPOK

0000IIEeHUsT M CUCTeMaTH3allMM 3HAHWM, YPOK KOHTPOJS, OLEHKHM M KOPPEKIMM 3HAHUH yyalluxcsd,
KOMOWHUPOBAHHBIHN YPOK, 3KCKYpCUH, 1a00paTOpHbIE U MPAaKTHYEeCKUe paboThl U T.1.

e TexHosornu o0pa3oBaHMsl — WHAMBUIyalbHas pabora, paboTa B MajibIX M OOJBIINX

rpymnmnax, NpoeKkTHas, uccieoBaTenbcKas, IOMCKoBas paboTa, pa3BUBaloOlIee, ONepexaroliee U JUYHOCTHO-
opueHtupoBaHHoe ooydenue, UKT u T.1.

e MeToabl MOHMTOPHHIA 3HAHMN M YMEHMil y4Yammxcsi — T€CTbl, KOHTPOJIbHBIE PalOThI,
YCTHBIN OIPOC, TBOpYECKHE paboThI (pedepaTsl, MPOEKTHI, IPE3CHTALIUH).




Conep:kanue Tem yueOHOro npeamera. 10 kiaace
Tema 1

Beenenue
Teopusi cTpoeHusi OpraHu4ecKux coenHenuii (3 v)
[Ipenmer oprannueckoi xumuu. CpaBHEHNE OPraHUYECKUX COCIUHEHMM ¢ HeopraHnudeckumu. Ilpupoaneie,
HCKYCCTBEHHbBIE 1 CHHTETUYECKHE OPraHU4YECKHE COEINHEHUS.
BanentHocTh. XMMHUYECKOE CTPOEHHE KaK MOPSIOK COEJUHEHHMS aTOMOB B MOJEKYJE COIJIACHO UX
BaJICHTHOCTH. OCHOBHBIE MTOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHUS OPraHUYeCKUX coequHeHui. [lonstue
O TOMOJIOTUM M TOMOJIOTaX, HM30MEpUM M H30Mepax. XUMHUYECKHEe (GOpPMYyJbl U MOJEIM MOJIEKYN B
OpPraHUYECKOM XUMUHU.
JemMoncTpanun. Mozaenu MOJIEKyJI TOMOJIOTOB M M30MEPOB OPTaHUYECKUX COCIUHEHUN.
Tema 2
YraeBoaopoabl H HX NPUPOJAHBbIE HCTOYHUKH (8 u)
ITpuponnsiii ra3. Ankansl. [Ipupoansiii ra3 kak Tommso. [IpenmyiiecTsa npupogHOro rasa nepe ApyruMu
BHU1aMu ToruIMBa. CocTaB MPUPOIHOTO rasa.
A J1 K a H bI: TOMOJIOTHYECKUHN PsIZI, U30MEPUS U HOMEHKJIaTypa aJIKaHOB. XMMHUYECKHE CBOMCTBA AJIKAHOB
(Ha mpumepe MeTaHa M 3TaHa): TOpEHHE, 3aMelLIeHHEe, pa3jioKeHue U JeruapupoBaHue. [Ipumenenue
QJIKAHOB HAa OCHOBE CBOMCTB.
A 1 K e H bl. DTWIEH, €ro MoJlyuyeHue (JerupupoBaHUEM 3TaHa U JIerupaTaluenl 3TaHoia). XuMHUYECKUe
CBOMCTBa JTHJICHA: TOpPEHHE, KayeCTBEHHBIE peakiuu (oOeciBeUMBaHWE OpPOMHON BOJIBI U pPacTBOpa
[IepMaHraHaTa Kauus), ruapaTtauus, nonuMmepusauus. IlomumdsTuneH, ero cBoiicTBa M NPUMEHEHHE.
[IpuMeHeHne 3THuIeHa Ha OCHOBE CBONMCTB.
AnkagueHb U KayuyKkHu [londarue o0 ankanueHax Kak yriieBOAOPOJaxX C ABYMs JIBOMHBIMU
CB3AMH. XUMHUYECKHE CBoOiicTBa Oyrammena-1,3 u wu3ompeHa: oOecuBednBaHWe OpPOMHOW BOJBI H
IIOJINMEpHU3alus B KaydyKu. Pezuna.
A 1 K U H bl. ALIETUIEH, €ro IMOJIyueHUE MUPOIM30M METaHa U KapOUJIHBIM CIIOCOOOM. XUMHUYECKHUE
CBOWCTBa alleTWJIEHA: TIOpeHue, oOeclBeYMBaHME OPOMHOM BOJbI, MPHCOEIMHEHHE XJIOPOBOJAOPOAA U
runpatanys. [IpumeHeHuMe aneTuieHa Ha OCHOBE CBOMCTB. Peakuus NonMMepu3allid BHHUIIXJIOPUAA.
[ToIMBUHUIXIIOPUA U €r0 IPUMEHEHUE.
b e v 3 0 n. Tlonyuenue OeH30JIa M3 TeKcaHa W aleTUJIEHA. XMMHUYECKHE CBOMCTBAa OEH30Ja: TOpEHHE,
rajJloreHupOBaHUE, HUTPOBAHUE. IIpumeHenne OeHsona Ha OCHOBE CBOMCTB.
H e ¢ T 5. CoctaB u nepepaborka HepTu. Heprenpoaykrel. beH3uH u noHsitue 00 OKTaHOBOM YHCIIE.
HdemoncTpanun. ['opeHue Mmertana, »TwieHa, aneTwieHa. OTHOIIEHME METaHa, JTUJICHA, ALETWIEHA U
OeH30J1a K pacTBOpY MepMaHraHara Kajaus U OpoMHoii Boje. [lomydeHue 3TuneHa peakiuen Aeruparaniuu
3TaHOJIa U JIENOJIMMEPU3alliU TOJIMATHIIEHA, alleTUIeHa KapOuaHbIM criocoOoM. Pasnoskenune kaydyka npu
HarpeBaHWH, HCIBITAHUE TMPOIYKTOB PA3JIOKEHMsS Ha HempenenbHocThb. Komekius oOpasnoB HepTH U
He(TEenPOIYKTOB.
JlabopaTopuble omnbIThl. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPTaHUYECKUX COEAUHEHUH. 2.
W3rotoBnenue mojenei MOJeKy yriaeBoaopoaos. 3. OOHapyKeHHEe HENpeIeIbHbIX COCTUHEHUN B KUIKUX
Hedrenponykrax. 4. [lomyuenue um cBoiicTBa amerwieHa. 5. O3HakomieHue ¢ koiuieknuer «Hedtp u
MPOAYKTHI €€ repepadoTKm».
KonTtpoabnas padora Ne 1 o reme: «YII1eBOJOPObI U UX MPUPOJHBIE HCTOYHUKN
IIpoexTpi: 3aranounsiii yrinepoa. Hedts u HepTepoayKTHI.
Ucnonb3zoBanne HKT: Ilpesentanus «lIpuponneiii ras» Ilpesenrannsa «YTrieBogopoipl B IKHU3HU
yenoBeka» [Ipesentanus «Hedtb»
Tema 3



Kucnopoaconep:kaniue oprannyeckue coeTHHeHUsI H UX NMpupoanbie ucrouyHuku (10u)
EnuHCTBO XMMHYECKOM OPraHU3allMy KUBBIX OPTraHU3MOB. XUMUYECKUNA COCTAB KUBBIX OPTaHU3MOB.

C n u p T b1 [lonmyuenne 3TaHosa OpoKEHUEM TIIIOKO3bI M THApaTalien dTuiieHa. [ mapoKkcuipHas rpyrma
Kak (yHKIMOHanbHas. [IpeacraBieHue o BOJOPOJHOMN CBs3M. XHMMHUYECKHE CBOWMCTBA ITAHOJA: TOPEHUE,
B3aMIMOJICHCTBUE ¢ HaTpueM, oOpa3oBaHHE MPOCTHIX W CIOXKHBIX 3(DUPOB, OKUCICHHE B aJbJACTHU]IL.
[IpumeneHue 3TaHOIa HA OCHOBE CBOMCTB. AJIKOT'OJIU3M, €r0 MOCJIEACTBUSA U MPEAYIIPEKICHUE.

[lonatue o mpenenbHBIX MHOTOATOMHBIX cHUpTax. [JIMIEpUH Kak MpeACTaBUTEIb MHOT'0ATOMHBIX
cnuptoB. KauecTBeHHas peakiiys Ha MHOTOATOMHBIE CIIUPTHI. [IpuMeHeHue rivmepuHa.

KaMmeunus i yrouab. @ eHo i Kokcoxumuueckoe Mpou3BOJACTBO U ero npoaykuud. [lomyuenue
(deHoa KOKCOBaHMEM KaMEHHOTo yriis. B3auMHoe BiusiHue aTOMOB B MoJIeKyJie (heHoIa: B3auMOJICHCTBUE C
THAPOKCUIOM HaTpus U a30THOM kucnotoi. [lomukonneHcauust ¢eHona ¢ ¢GopManbAeruaoM B
benomopopmanbaeruinyo cMoiy. [lpuMenenne ¢peHosia Ha OCHOBE CBOMCTB.

A nwsnaer ua sl [lonydyeHue ampaeruioB OKUCICHHEM COOTBETCTBYIOIIUX CIUPTOB. XUMHUYECKUE
CBOMCTBa aJibJIETHI0B: OKUCJICHUE B COOTBETCTBYIOLIYIO KHCIIOTY M BOCCTAHOBJICHHE B COOTBETCTBYIOLIUMN
crupt. [Ipumenenue ¢popmanbaernia u aneraibIeruaa Ha OCHOBE CBOMCTB.

KapOounoBbee kKuciaorT sl [lorydeHrne kapOOHOBBIX KUCIOT OKHUCICHHEM allbICTHUIOB.
XUMHUYECKUE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIME CBOMCTBA C HEOPraHMYECKUMH KHUCIOTaMU U PEaKIIHs
stepucukanyu. [IpumMeHeHHe YKCYCHOW KHCIOTHI Ha OCHOBE CBOWMCTB. Bhiciine >KUpHBIE KHCIOTHI Ha
puMepe NaTbMUTHHOBOW U CTE€APUHOBOM.

Cnoxuable dDupbl U K up bl [lonmydeHne cioxHbIX 3¢upoB peaknueit drepudukamnym. CIIoKHbIE
3¢upHl B IpUPOJIe, NX 3HAYCHHE. [[puMeHeHne CIIOKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kupel kak cioxsbie 3¢uUpbl. XUMHUYECKUE CBOMCTBA KUPOB: THAPOIHU3 (OMBUICHHWE) W TUIPUPOBAHUE
KUIKUX KUPOB. [I[ppuMeHeHne KupoB Ha OCHOBE CBOMCTB.

Y rueBo bl YIiaeBoapl, HX Kiaccu(UKamusa: MOHOCAXapuabl (TJIF0K03a), Tucaxapusl (caxapos3a) u
noJyicaxapubl (Kpaxman U HEeJUTio103a). 3Ha4YeHHe YTIeBOA0B B )KUBOW MPUPOJIE U B )KU3HHU UEIOBEKA.

['mroko3a - BemiecTBO ¢ ABOMCTBEHHON (DYHKIMEH - albAeruJoCcnupT. XMMHUYECKHE CBOMCTBA TIIOKO3bI:
OKHCJICHUE B TTFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, OporkeHHe (MOJIOUHOKUCIIOE U CITUPTOBOE).
[IpuMeHeHue K036l HA OCHOBE CBOMCTB.

Hucaxapunbl u nonucaxapunbl. [loHATHE O peakIusAx MOJMMKOHACHCAIIMU U THUIAPOJIH3a Ha TpUMEpPE

B3aMMOIIPEBPAIIEHUHN: [TIIOKO3a <= TOIMCaXapul.

Jdemoncrpanun. OkucieHue cnupra B anblaeruja. KauecTBeHHas peakuyss Ha MHOIOATOMHBIE CIIUPTHI.
Komnexknus «KaMeHHBII yroiab M NPOIYKTHI €ro mnepepaboTku». PacTBopuMocTh (eHosna B Bojae IpH
OOBIYHOM Temreparype W Ipu HarpeBaHuM. KauecTBeHHble peaknuu Ha (eHoin. Peakuus «cepeOpsHOTro
3epKajay aabAETUI0B U TIIOKO3bl. OKUCIEHUE AJIBJETUIOB U INIFOKO3bl B KUCJIOTHI C IOMOIIBIO TMIPOKCHIA
meau (II). [onydyeHne ykcyCHO-3THIIOBOTO M YKCYCHO-M30aMUI0BoOro 3¢upos. Kosnekius a3¢pupHbIX Macen.
KauecTBeHHas peakuus Ha Kpaxmai.

JlabopaTopubie onbiThl. 6. CBoiicTBa 3TMiOBOro cnupra. 7. CpoiictBa riuuepuHa. 8. ColicTBa
¢dopmanbaeruaa. 9. Cpoiicta ykcycHoil kucnotsl. 10. CBoiictBa xkupoB. 11. CpaBHeHHE CBONCTB pacTBOPOB
MBbLJIa ¥ CTHpaJIbHOTO nopoika. 12. CeoiicTBa rimroko3sl. 13. CBolicTBa KpaxmMasna.

KonTtpoabsnas padora Ne 2 o teme: «Kucinoponocoaepxaiue OpraHu4ecKue COeqMHEHHS
IIpoexThI: «ITOT AYpMaHAIMIUN U OOKHUTAIOIIMHA. . .» (3TUIOBBIA CIUPT).3HAYSHHUE YTIIEBOJIOB.
Hcnoan3zoBanne UKT: IIpesenranus «Yriaesoas», CD «Buptyanbnas naboparopusi»
[Ipeszentanus «CoupTe»

Tema 4

A3oTcoepkaiiue cCoeJUHHEHUsI U UX HAXO0K/AeHHe B :KUBOM npupoae (64)
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A M u H bl [lonarue o0 amunHax. IlomydeHne apoMaTHyecKoro amMWHa - aHWIMHA - W3 HUTPOOEH30Ja.
AHWINH Kak OpraHu4yeckoe OCHOBaHHE. B3auMHoe BiIHsSHHE aTOMOB B MOJIEKYJE aHWIMHA: OCialJieHHe
OCHOBHBIX CBOWMCTB W B3aWMOJICHCTBHE ¢ OpOMHOW Bozoi. [IpuMeHeHHe aHWIMHA HAa OCHOBE CBOMCTB.

AMUHOKHZCITO T bl [lomyyeHre aMHUHOKUCIIOT M3 KapOOHOBBIX KHCIOT M THAPOJIU30M OEJKOB.
XUMHUYECKUE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX OPraHWYECKHX COCIMHEHHIA: B3aWMOJICHCTBHE CO
1eJI04aMu, KUCJIOTaMU U APYT ¢ APYroMm (peakuusi noJukoHaeHcauun). Ilentunnas cBs3b U NOJUNENTHIBI.
IIpuMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lonyuenue 6enkoB peakiueil MOJMKOHACHCAIMU aMUHOKHUCIOT. [lepBuyHas, BTOpUYHAA U
TpeTUYHasi CTPYKTYypbl OelkoB. XHMMHUYECKHE CBONCTBa OENKOB: rOpeHue, ACHATypalus, THAPOIU3 U
LBETHBIEC peakuu. buoxummuueckue GyHKIUN OEITKOB.

['eneTnueckas CBA3b MEXAY KJIACCAMHU OPTaHUYECKUX COCAMHEHUH.

HyxneunoBbie kucnotel. CUHTE3 HYKJIEMHOBBIX KHCIIOT B KJIIETKE U3 HYKJI€oTH10B. OOLIUIl I1J1aH CTPOEHUS
nykineoruaa. CpaBuenue crpoenust u ¢ynkuuii PHK u JIHK. Pons HyKJIEHHOBBIX KHCIIOT B XpaHEHHH H
nepeaaye HacieACTBeHHOM nHpopmanuu. [ToHsTHE 0 OMOTEXHOJIOTHH ¥ TEHHON HHKCHEPHH.

JdemoncTpauuu. B3aumonelcTBue aMMMaka M aHWIMHA C COJSHOM KuciaoTtod. Peaknus aHunuHa C
OpomHOi BojoW. Jloka3aTenbcTBO Hanuuus (YHKIHMOHAIBHBIX TPYII B pPacTBOpax aMUHOKHCIOT.
PactBopenne u ocaxnenue OenkoB. LIBeTHble peakiuu OENKOB: KCAHTONPOTEHHOBAsS W OWypeToBas.
I'openue ntuusero mepa u mepcrsHod HuTH. Mogens monekynbsl JIHK. Ilepexonbl: stanon — stuiieH
STHJICHTJIMKOIb —> STUIEHINUKOIAT Menu (Il); stanon —3TaHans —> 3TaHOBAs KUCIOTA.

JlabopaTopHnble onbIThl. 14. CBoOlicTBa OEIKOB.

IIpakTuyeckas padora Nel. Unentudukaius opraHMuecKux COeAMHEHUN.

HUcnoans3oBanue UKT: [Ipe3entanus «AMuHbI, Ipe3eHTalNs « AMUHOKHUCIOTHD)

Tema 5

Buo/10rHYecKH aKTHBHbIE OpraHuYecKue coeaunenus (4 u)

® epw™me T b. OepMeHTH Kak OMOIIOTUYECKHE KaTaIU3aTOPbl OENKOBOM mpupoasl. OcoOeHHOCTH
¢bynkunorupoBanus pepmMeHToB. Posib pepMEeHTOB B JKU3HENEATETLHOCTH KUBBIX OPTraHU3MOB U HAPOJIHOM
XO35HCTBE.

B urtawmu H bl [loustue o BuramuHax. HapyimieHusi, cBf3aHHbIE C BUTaMHUHaMHU: aBUTAMUHO3BI,
TUTIOBUTAMUHO3BI U TUTIEPBUTAaMUHO3bI. Butamun C kak MpeAcTaBUTENb BOAOPACTBOPUMBIX BUTAMHUHOB U
BUTAMHUH A KaK MPEJICTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M 0 H bl. [lOHATHE O TOPMOHAX KAaK T'YMOPAJIbHBIX PETYIATOPAX >KU3HEAEATEIBHOCTH >KHUBBIX
opranu3mMoB. HCYIWH U apeHanuH Kak MpeIcTaBuTeNn ropMoHoB. [IpodunakTika caxapHoro quabera.
Jlexapc 1B a. JlekapcTBeHHass XUMHUS: OT UATPOXUMHUU J0 XUMHOTEpAnuu. ACUpPUH. AHTUOMOTUKH U
nucbakrepuo3. Hapkoruueckune BemectBa. Hapkomanusi, Ooppba ¢ Hell U NpoduiIakTHKA.

JdemoncTpanum. Pa3noxkeHue nepokcuaa BOJOPOJAA KaTala3od CHIPOro Msica U ChIPOro KapTodes.
Komnexuuss CMC, coxepxamux sH3uMBL. Wcnbitanue cpensl pactBopa CMC uHAMKATOpHOW Oymaroi.
WNnmoctpanun ¢ otorpadusMu  KUBOTHBIX C pa3IMYHBIMU (opMaMu aBUTaAaMUHO30B. Kostekius
BUTaMUHHBIX TpernaparoB. McnbiTanue cpeapl pacTBopa aCKOPOMHOBON KUCIOTHI MHIUKATOPHOW OyMaroid.
HcnpiTanue anteyHoro mpemnapara WHCynuHa Ha Oenok. JlomamiHsas, nabopaTopHass ¥ aBTOMOOWIIbHAS
anTeyka.

IIpoexTsi: BemecTBa )K1U3HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.
HUcnoan3oBanue UKT: [Tpezentanus «Mup nmoamMepoBy»

Tema 6

HckyccTBeHHbIE M CHHTETHYECKHE MoJuMepbl (4 u)
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MckyccTBeHHB € MOJHUME P bl. [lonydeHre HCKYyCCTBEHHBIX MOJMMEPOB, KaK MPOIYKTOB
XUMHUYECKON MoIu(pUKAUKU MPUPOAHOTO MOJUMEPHOTO ChIphs. MCKyccTBeHHbIE BOJIOKHA (alleTaTHBIM
IIeJIK, BUCKO3a), UX CBOICTBA U MPUMEHEHHUE.

CuHnTeTuHuuyecKHUEe I O0JTUMEep bl. [lomyyueHHEe CUHTETUYECKUX IOJUMEPOB PEAKLMUAMU
[OJIMMEpU3aul U noyiukoHAeHcauuu. CTpykTypa IOJMMEpPOB  JIMHEHHas, pa3BETBICHHas W
IIPOCTpaHCTBEHHAs. lIpencraBUTeny CHHTETHYECKMX INIACTMACC: IIOJMATWIEH HU3KOIO U BBICOKOIO
JIaBJICHUS, OJUIIPOIIMIEH U NOJUBUHUIXI0pUA. CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH U KaIllPOH.

Hemoncrpanuu. Konekuus ninactmace u usgenuit n3 Hux. Kosekiny MICKyCCTBEHHBIX M CHHTETUYECKH
BOJIOKOH M M3Jenuil M3 Hux. Pacno3HaBaHuWe BOJIOKOH IO OTHOLIEHUIO K HAarpeBaHUI0 M XUMHUYECKU
peakTuBam.

JlabopaTopHble onbIThl. 15. O3HakoMIIeHHE ¢ 00pa3IlaMu TIaCTMAcCC, BOJJOKOH M Kay4yKOB.
IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe IJ1aCTMAcC U BOJIOKOH.

Hrorosasi koHTpoJibHasi padora Ne3

Coaeprxanue TeM y4eOHOI0 nmpeaMera

11 knace

Tema 1

Ctpoenue aTroMa u nepuoanyeckuii 3axon JI. U. MenaesieeBa (3 1)

OCHOBHBIE CBEJJEHUS O CTPOEHUHU aToMa. Aapo: npoToHsl U HEUTPOHBI. Y30TOMBIL.
DNeKTPOHBI. DNEKTpOHHass 000JI0uKa. DHEpreTudeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX
000JI0YEeK aTOMOB JJIEMEHTOB 4-r0 W 5-ro TepuojaoB mepuomudeckoid cucrembr J. WM. Menjeneesa
(mepexoHBIX 37eMeHTOB). [loHsATHE 00 OpOUTATIAX. S- U p-OpOUTANIU. DINEKTPOHHBIE KOHPHUTYpaAIIUA aTOMOB
XUMHUYECKHUX JJIEMEHTOB.

ITepuoauueckui 3akon JJ. M. Menngeneera B CBETE YUYEHHUSA O CTPOEHHUHU aTO
M a. OTkphITHE . n. MenaeneeBbM MIEPUOANIECKOTO 3aKOHA.

[lepuoanueckas cucrema xumuueckux snemeHToB [I. WM. MengeneeBa - rpadudeckoe oToOpakeHHe
MEPUOINYECKOro 3aKkoHa. DU3NUECKU CMBICI MOPSIKOBOrO HOMEpa 3JIEMEHTa, HOMepa NepHoJa U HoMepa
rpynmbl. BanenTHble 3nekTpoHbl. [IpUumHBI M3MEHEHHsS CBOWMCTB 3JIEMEHTOB B NEPHOJAX M TIPYIIAX
(rmaBHBIX MOArpyMmax).

[Tonoxxenue Bomopoaa B NEPUOANUECKON cucTeMe. 3HaUE€HUE MEPUOIMYECKOTO 3aKOHA U MEPUOIUIECKON
cucteMbl xuMuueckux 3nemeHToB . M. MenpaeneeBa sl pa3BUTHS HAyKH W NMOHUMAaHUS XUMHUYECKOUN
KapTUHBI MUDA.

Jdemoncrpanumn. Pasnuunbie (GOpMbI NEPUOIUYECKOW CHUCTEMBbl XHMUYeckux dnemeHtoB J[. U.
Meneneesa.

JlaGopatopHusblii onbiT. 1. KoHCTpynpoBaHue nepuoandeckoi TaOIUIbI 3JEMEHTOB C HCIOJIb30BAHUEM
KapTOYEK.

Hcnoan3zopanne UKT: npezentanus «CtpoeHue aromay, BuaeopmibM «Bemukuit 3aKoH»

IIpoexr: «Mmenem JI. 1. Menneneesa»

Tema 2

Ctpoenne BelllecTBa (14 q)

MounHunas xumMmumueckasa c¢Bs3b. Karnonsl u aanonsl. Knaccudukamnus nonos. MoHHbIe
KpUCTAJIIIMYECKHe pemeTkd. CBONCTBa BELIECTB € ’TUM THUIIOM KPUCTAJUINYECKUX PEIIETOK.

KoBaneHTHasd XuMuuyeckas CBs3b. DIEKTPOOTpULATENBHOCTD. [TonspHas u HenonspHas
KOBaJIeHTHbIE CBs3U. [lumonb. [loyIpHOCTH CBSI3M M MOJNSAPHOCTH MOJEKYJbl. OOMEHHBIH M JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUS KOBAJICHTHOM CBA3H. MOJIEKYISIpHbIE M aTOMHbIE KPUCTAJUINYECKHE
pemerku. CBOWCTBA BEIIECTB C ATUMH TUIIAMHU KPUCTAJUIMUECKUX PELIETOK.
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MeTannuueckas XUMudYeckas cBS3b OcoOOEHHOCTH CTPOEHUSI aTOMOB METaJJIOB.
Meramueckass XMMHAYECKasl CBA3b M METAJUIMYECKasl KpUCTajuiMdecKas penieTka. CBOMCTBA BEIIECTB C
3TUM THUIIOM CBSI3H.

BonoponHasg xuMudeckas cCBs3b. MEXMOJIEKYJISIPHAs U BHYTPUMOJIEKYJISIPHAs BOJOPOIHAS
CBSI3b. 3HaueHue BOJIOPOJIHOM CBS3U Ui OpraHu3aluu CTPYKTYp OMOTIOIMMEPOB.

Il on1nuwme p bl [lnactMacchl: TEpMOIUIACTBI U PEAKTOILIACTBI, MX INPEACTABUTEIN U IPUMEHEHHE.
Bonokna: npupoaHbie (pacTUTENbHBIE U KUBOTHBIC) U XUMUYECKUE (MCKYCCTBEHHBIE U CUHTETUUYECKHE), UX
MIPEACTABUTENN U IPUMEHEHHE.

[a3000pa3HoOe COCTOSIHUE BeUl€CTBa. [puarperaTHbIX COCTOSHUS BOJBI.

OcoGenHoctu CTPOEHHUS ra3os. MounsipHblit 00BeM ra3zo00pa3HbIX BEILECTB.

[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEW: BO3JIyX, HPUPOJHBIA ra3. 3arps3HeHHe aTMoc(epbl
(KUCIIOTHBIC JOXIH, TAPHUKOBBIN 3P PeKT) u 6oprda ¢ HUM.

[IpencraButenn ra3000pa3HBIX BELIECTB: BOJIOPOJ, KHCIOPOA, YIJEKUCHBIA Ta3, aMMHaK, STwieH. WX
MoJIy4YeHre, CoOOMpaHue 1 pacro3HaBaHHE.

Kunkoe cocrtossHue BemecTB a. Boma. [lorpebierre Boabl B OBITY U Ha MPOU3BOJICTBE.
KectkocTb BOJIbI u Croco0bI ee YCTpaHEHHS.

MuHepanbHbie BOJIbI, ux HCII0JIb30BaHUE B CTOJIOBBIX u ne4eOHBIX LEeTsX.

Kunkue KkpucTaibl U X IPUMEHEHHUE.

TBeprnoe cocTossHUE BellecTBa. AMopdHbIe TBepAbIE BEIIECTBA B IPUPO]I
U B OKM3HM UYEJIOBEKa, HUX 3HaueHue M MpuMeHeHue. Kpucraiimueckoe CTpOEHHE BELIECTBA.

HNucnepcHbie cucTe M bl [loHATHE 0 TUCTIEpCHBIX cucTemax. JlucriepcHas daza u JUCIIepCUOHHAS
cpena. Kimaccuduxaius 1ucnepcHbIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOr0 COCTOSIHUSI TUCIIEPCHOM cpebl
Y JTUCTIEPCUOHHOU (Da3sl.

I'pyboaucniepcHbie CUCTEMBI: SMYIbCHH, CYCIICH3UH, adPO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: TN U 30JIU.

CocTaB BemecTBAa U CM e c e . BemecTtBa MOJNEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOCHHS.
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsiTve «moONs» U €€ pa3HOBUIHOCTU: MaccoBasl (Z10JIA 2JIEMEHTOB B COCJUHEHHH, 10JI1 KOMIIOHEHTA B
CMECH - J0JIsl IPUMECEH, J10JI paCTBOPEHHOTO BELIECTBAa B pacTBope) U oObeMHas. Jlos BbIXOJa IPOAYyKTa
peaKkuu OT TEOPETUUECKH BO3ZMOKHOTO.

JdeMoncTpanun. Mojenb KpUCTaNIMYECKOW pelieTku Xjiopuaa HaTtpus. O6pas3isl MUHEPAIOB ¢ MOHHOM
KPUCTAJUTMYECKON PEIIETKOM: KaabIuTa, rajguTa. Mojenn KpUCTAITHYECKUX PEIIETOK «CYXOoro Jbaay (Miu
uoja), anmasza, rpadpura (wam  kBapua). Mogens Monekynsl  JIHK.  OOpasmsl  mmactmacc
(penonodopmanbaeruiHble, MOIUYpPETaH, NOIUITUIIECH, MOJTUIIPONIIIEH, TOJUBUHIIXIOPU) U U3JIENUs U3
HuX. OOpa3ibl BOJOKOH (II€PCTh, LIENK, alleTaTHOE BOJIOKHO, KallpoH, JIaBCaH, HEMIIOH) U U3JeNUs U3 HUX.
OOpa3ipl HEopraHMYecKUX MOJUMEpPOB (cepa IUIACTMYECKas, KBapll, OKCHJ aJIOMHHHSA, HPUPOIHBIE
AIFOMOCWIIMKATBI). MoJienb MossipHOro oobema ra3oB. Tpu arperatHbix cOCTOSIHUS BOAbI. OOpa3iibl HAKUIIN
B YallHUKE U TpyOaX IIEHTPaJIbHOIrO oTOIIeHus. KecTKOCTh BOBI U crI0coOb! ee ycTpaneHus. [Ipubopsl Ha
KUIKUX KpucTawiax. OOpa3ibl pa3IMuHbIX JUCTIEPCHBIX CHCTEM: SMYJIbCUM, CYCIIEH3UH, a3p030Jiei, Tenen
u 3oneit. Koarymsimus. Cunepesuc. ddext Tunmgans.

JlabopaTopHsblie onbIThl. 2. OnpeneneHne TUNa KPUCTANINYECKOW PEHIETKH BEUIECTBA M ONMCAHUE €ro
cBOMCTB. 3. O3HAaKOMJIEHME C KOJUIEKIIMEW IMOJIMMEpOB: IUIACTMAcC M BOJIOKOH M M3IENUs U3 HHUX. 4.
HcnpiTanne BOABI Ha KECTKOCTb. YCTPAHEHHE KECTKOCTU BOABL. 5. O3HAKOMIIEHHE C MHUHEPAIbHBIMH
BoAaMHU. 6. O3HaKOMJIEHUE C JUCIIEPCHBIMU CHCTEMAaMHU.

IIpakTuyeckas padora Nel. [Tonydyenue, coOupaHnue U pacro3HaBaHUE Ta30B.
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HUcnoan3oBanne UKT: npesenranusa «Xumuueckas cBsA3b», «CreneHb okucieHus», «Teopus A. M.
oytaepoBay, «Ilomumeps», «PacTBOpBI»

IIpoexThIi: «MuHEpaIbHBIE BOJBI, UX MCIIOJIBL30BAaHUE B CTOJIOBBIX M JIEUEOHBIX LIETISAX)»

KP Ne 1 no teme: «CtpoeHue BelecTBay

Tema 3

Xumnyeckue peakuuu (8 u)

Peakxnuu, uapymue 63 U3MEHEHHUS CcOCTaBa BEIleECTB. AJINIOTPONUS U aJUIOTPOITHBIE
BUZOM3MEHEeHHs. [IpuumHBl ajuioTponuu Ha IpuMepe MoauduKauui Kuciopona, yriepoaa u ¢ocdopa.
O30H, ero 6uosaoruyeckas pob.

H30omepsl 1 u30MepHus.

Peaxnuupu, magymume c M3MEHEHHEM COCTaBa BeE e cCTB. Peakuuu coenuHenus,
pas3NoKeHus, 3aMelleHuss ¥ OOMEeHa B HEOPraHWYeCKOW W OpPraHWYecKod xXumuu. Peakmum 5K30- U
sHporepmuueckue. TernoBol 3h(eKkT XuMHUECKOW peakiuu M TePMOXMMUYECKHE ypaBHEHUs. Peakiyn
TOpEHUs, KaK YaCTHBIN CIydai S9K30TEPMHUYECKUX
peaKkuuid.

CKOpoOoCTh XMMUYECKOHN pPEaKIUMU.

CKOpOCTh XMMHUYECKON PEaKIMK. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEeaKLIUK OT NPUPOABI PEArupyroLInxX
BELIECTB, KOHLEHTPALUU, TEMIIEpPAaTypbl, ILIOMAAN ITOBEPXHOCTH COIPUKOCHOBEHHsS WU KaTalu3aTropa.
Peakuun romo- u rereporennsle. [lonarue o karanuse u katanuzatopax. @epMeHTbI Kak OMOJIOrMYECcKHUe
KaTaJIn3aTopbl, 0COOEHHOCTH WX (DYHKIIMOHUPOBAHHUS.

O0OpaTtTuMoOCTh XUMHYECKHX peakuii. HeoOpaTiumeie 1 00paTuMble XUMUYECKUE PEAKIUH.
CocrosiHE XMMHYECKOTO paBHOBECHS ISl OOpaTHMMBIX XWMHUYECKHMX peakuuid. CrocoObl CMemeHHs
XMMHAYECKOTO PaBHOBECHs Ha TpUMepe CHHTe3a amMMuaka. [loHATHE 00 OCHOBHBIX HAYYHBIX HPUHIUIIAX
IIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUAaKa WA CEPHOU KUCIIOTBHI.

Ponps Boagbs B XuMuYeCKOHN peaknuu Merunnele pactsopsl. PactBopumocts 1
Kjaccu(uKalus BEUIECTB IO 3TOMY IPHU3HAKY: PacTBOPUMBIE, MajOpacTBOPUMBIE U HEPACTBOPUMBIE
BELICCTBA.

ONEKTPOIUTBHl U HEIEKTPOJIUTHL. DJIEKTPOIUTHYECKAs Aucconuanys. KucioTbl, OCHOBaHUS M COJNH C
TOYKH 3PEHHUSI TEOPUH DIIEKTPOIUTHYECKON TUCCOLUALINN.

XVMHYECKHE CBOMCTBA BOJbI; B3aWMOJEWCTBHE C METAUIAMHM, OCHOBHBIMM U KHCIIOTHBIMU OKCHIAMH,
pasjoxkeHue U 00pa3oBaHUE KpPUCTAIOTUAPATOB. Peakiuu ruapaTaly B OPraHUYEeCKOW XUMUHU.

F'mapponus3 opraHMyecKUX UMW HEOPraHUUYECKUX COe€/JHHEeHHU . Heodparumprit
rusponn3. OOpaTUMBI THIPOIIN3 CONEH.

I'maponn3 OpraHUYECKUX COENMHEHHUH M €ro INMPaKTU4YECKOE 3HAYEHHE Ul IMOJYYEHHS THAPOJIU3HOTO
cnupTa U MblIa. buonorndeckas poib THAPOIN3a B MJIACTUYECKOM U DHEPreTHUYECKOM OOMEHE BEILECTB U
JHEPIUH B KIIETKE.

OKHCAIUTENbHO-BOCCTAaHOBUTEAbHBIE peakluu Crenedb okucneHus. OnpeneneHue
CTENEeHU OKHCIIeHUs Mo Gopmyse coenuHeHus. [IoHsaTue 06 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.
OxucieHre 1 BOCCTAHOBJIEHHUE, OKUCIUTENb U BOCCTAHOBUTENb.

DI eKTp 0JHU 3. DINEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN ITPOLIECC. DIIEKTPOIN3 PACIUIABOB
U pacTBOpOB Ha IpuMepe Xjopuaa Hatpus. [IpakTuueckoe NpUMEHEHHUE AIIEKTPOIIN3a. DIEKTPOIIUTUIECKOE
MIOJIyYE€HUE ATFOMUHHUS.

Jemoncrpanuu. [IpeBpammenue kpacuoro ¢ocpopa B Oenbiif. O30HaTop. Monenu Monekyn x#-OyTraHa U
n300yTaHa. 3aBUCUMOCTb CKOPOCTHU PEaKIIUH OT MPUPO/IbI BEIIECTB Ha MPUMEpPE B3aUMOJICHCTBUS PacTBOPOB
Pa3IMYHBIX KUCJIOT OJAMHAKOBOW KOHIIEHTpAlMM C OJMHAKOBBIMHU T'PAaHYJIaMU IIMHKAa U B3aUMOIECHCTBUS
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, Kelie3a) ¢ COISIHON KUcoTol. B3aumoneiicTaue
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pacTBOpPOB CEpHOIl KHCJIOTBI C pacTBOpaMU THOCY/Ib(aTa HATPUS pPa3IMYHON KOHIIEHTpAlUH H
TeMrneparypbl. Monens kunsniero cinos. PasnoxeHue mepokcuia BOAOPOJAAa € MOMOIIBIO KaTanu3aTropa
(oxcuaa mapranna (IV)) u katanassl CeIporo Msica u ceiporo kaprodens. [Ipumepsl HEOOPATUMBIX PEaKIIHA,
UAYIIUX ¢ 00pa3oBaHHEM OCaJKa, ra3a Wi BoJbl. B3aumoseiicTBue nutus u Hatpus ¢ Bojoi. [lomyuenue
okcuga docdopa (V) u pacTBOpeHHE €ro B BOJIC; UCIBITAHUE TMOIYYEHHOT'O pacTBOpa JiakmycoM. OOpasiibl
KpUCTAJIIOTUAPATOB. VcnbITaHWEe pacTBOPOB 3JIEKTPOJIUTOB M HEDJIEKTPOIUTOB HA MPEIAMET AMCCOLUALIH.
3aBUCHMOCTh CTETICHU JJICKTPOIUTUYCCKON JMCCOIUAIMKM YKCYCHON KHCIIOTHI OT pa30aBJICHUs PacTBOpA.
I'unponu3z kapbuna xanbius. ['uaponu3 kapOOHATOB IIEIOYHBIX METANIOB M HUTPATOB LIMHKA WM CBUHIIA
(). TTonyuenue mputa. [IpocTeiiine OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIMU; B3aUMOICHCTBHE IIMHKA
C COJITHOM KHCJIOTOM M jkene3a ¢ pactBopoMm cyinbdara meau (II). Momens snekrponmsepa. Moaenb
3JIEKTPOJIM3HON BAHHBI JUISl IOJTYyYEHUS aJTFOMUHUS.

JlabopaTopHbie ombIThbl. 7. Peakuys 3amellleHuss MEIU KEJIe30M B pacTBOpPE MEIHOro Kyrmopoca. 8.
Peaknun, maymme c oOpa3oBaHMeM ocajgka, raza W Bonel. 9. [lomyuyeHuwe Kuciaopoaa pasiioKeHHEM
MEpOKCHUIa BOJOpoaa ¢ moMoIbio okcujaa mapranna (IV) u karanassl ceiporo kaprodens. 10. IToxydenue
BOJIOPO/ia B3aUMOJICHCTBUEM KUCIIOTHI C IMHKOM. 11. Paznuunbie ciydau rufjpoian3a CoJei.
HUcnoan3oBanue UKT: npezenranus «Tunsl XuMuyeckux peakuuiny, «CKOpOCTh XUMHUYECKUX PEAKLUN»,
«OBP», Buneodparment «TemnoBoit 3pHeKkT XMMIUUECKON peaKIiim)

IIpoexkThi: «OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI, (POPMUPYIOIIHE OOTUK 3eMITH

KP Ne 2 no teme: «XUMHYECKHUE PEAKITUI

Tema 4
BemecTBa " X cBOlicTBa 9 u)

M e 1 a 1 1 bl. B3aumopeiicTBue METaIOB C HEMETaUIaMH (XJIOPOM, CEPOM U KHUCIOPOIOM).
B3aumopeiicTBue WIENOYHBIX M IIEJIIOYHO3EMENbHBIX METAIJIOB C BOAOWH. OJIEKTPOXUMHUYECKUI psij
HaIpsDKEHUH MeTauioB. B3aumojeicTBre METauioB C pacTBOpaMU KHUCJIOT U COJEH. AJIOMHUHOTEPMUS.
BsaumopeiicTBue HaTpus C 3TaHOJIOM U (DEHOJIOM.

Koppo3ust meramnoB. [loHsATHE O XUMHUYECKOW M AIEKTPOXUMUYECKOW KOppo3uu MeTamuioB. CrocoObl
3alUTHl METAJUIOB OT KOPPO3UHU.

H e M e Tann bl CpaBHUTENbHAS XapaKTEPUCTHKA TaIOTEHOB Kak Hanboyiee TUMTMYHBIX MpeCTaBUTeNeiH
HeMeTaJsioB. OKHUCIHUTENbHBIE CBONCTBA HEMETAJIOB (B3aUMOJICHCTBHME C METallaMH U BOJOPOJIOM).
BoccraHoBuTenbHblE CBOMCTBA HEMETAJUIOB (B3auMojelcTBUE ¢ 0Ooyiee  AIEKTPOOTPULIATEIIbHBIMU
HeMeTaJlJIaMH U CIOXHBIMU BELIECTBAMH-OKUCIUTENISIMH).

Kucnorsl Heopranmueckue u opraHuyeckue. Knaccupukanus kucnor. XuMudeckue
CBOMCTBA KUCJIOT: B3aUMOJEICTBUE C METAJUIaMH, OKCHJIaMH METAJNIOB, THIPOKCUIAMU METAIIOB, COJIAMH,
cnuptaMu (peakuus stepudukanun). Ocodble CBOWCTBA a30THON M KOHIIEHTPUPOBAHHOM CEPHON KHCIOTHI.

OcHOBaHHNS HEOpPTraHUUYECKHUEe U OpraHuUYeckKu e OcHOBaHUS, UX KIacCUPUKAIHUS.
XUMHYECKUE CBOMCTBA OCHOBaHUM: B3aMMOJIEUCTBUE C KUCIOTAMM, KUCIOTHBIMU OKCHUAAMH M COJSIMHU.
Pa3noxxeHne HEpacTBOPUMBIX OCHOBAHUH.

C o 1 un. Krnaccuduxamus comneil: cpenHue, KUCIble U OCHOBHblE. XMMHYECKHE CBOICTBa COJEi:
B3alMO/ICICTBUE C KUCIOTaMH, IIeJ0YaMH, MeTaJulaMu U coiisiMu. [IpencraBurenu cosielt U UX 3HAYEHUE.
Xnopua Hatpus, KapOoHar kanblus, (ocdar kampuus (CpeaHHE COJM); TUAPOKapOOHATHl HATPUS H
aMMOHUS (KUCTIbIE COMN); TuApokcokapOonar meau (II) - Manaxut (OCHOBHAS COJb).

KauecTBeHHbIe peakiuu Ha XJIOpUI-, CyIb(haT-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHUS, KATHOHBI Kele3a
(11 u (II0).

'eneTrnuuyeckass CBSI3b MEX/JIYy KJIaCCaMU HEOPTraHUYECKHUX W OPTAaHUYECKH
X coenuHeHHU U [[oHsTHe 0 reHeTUYEeCKON CBS3U U T€HETUYECKHUX psfax. [ eHeTHYeCcKuil psj MeTasia.
I'enetnveckuii  psan  Hemetraia. (OCOOCHHOCTM TEHETHMYECKOTO psifa B OPraHUYECKOW XHMUH.
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Hemoncrpauuu. Komekmnus o6pa3iioB MeTtauioB. B3anmonelicTBie HaTpUsl U CYPbMEBI C XJIOPOM, Keje3a
¢ cepoil. ['opeHne MarHus U aIIOMUHHUSL B KUCIOpoJe. BzauMoaencTBue menoqyH03eMeNbHbIX METAJIOB C
BoJIoM. B3aumoneiicTBue HaTpUsi € OTAHOJIOM, IIMHKA C YKCYCHOM KHUCJIOTOM. AJIFOMHUHOTEPMHSI.
B3anmoneiictBre MeauM € KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTOW. Pe3ynbTaTbl KOppO3HH METAIIIOB B
3aBHCUMOCTH OT YCIIOBHH ee mporekanus. Komnekius oOpa3noB HeMeTauioB. B3anMosneiicTBie XIOpHOM
BOJIbI C pacTBOpPOM Opomuja (noauaa) kanusi. Komiekuus npupoIHbIX OpraHMuecKuX KUcinot. PazbasneHue
KOHUEHTPUPOBAHHOW CEPHOM KUCIOTHI. B3auMo1elicTBUE KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C Caxapom,
HeJUTIoNI030i U Menpio. OOpasibl MPUPOAHBIX MHUHEPAOB, COJACPXKALIUX XJIOPUJ HaTpus, KapOoHAT
Kanbius, ¢pocdar Kanpiusa U ruapokcokapoonat meau (II). OOGpasupl NMUIEBBIX TPOIYKTOB, COACPIKAIINX
rUIpOKapOOHATHl HATPUS U AMMOHUS, UX CIIOCOOHOCTH K PA3JIOKEHUIO MPH HarpeBaHuu. [ amieHue copmbl
ykcycoM. KauecTBeHHbIE peakuy Ha KATHOHBI U aHUOHBI.

JlabopaTopHbie onbIThl. 12. VcnbiTanne pacTBOPOB KHUCIOT, OCHOBAaHUN U COJE€M MHAuUKaTopamu. 13.
B3aumopeiicTBue CONSIHONM KUCIOTHI U pacTBOpa YKCYCHOM KHCJIOTHI ¢ MeTauiamu. 14. B3aumopeiictBue
COJISHOM KHUCJIOTHI U PacTBOpPa YKCYCHOM KHMCIIOTHI C OCHOBaHUSIMU. 15. B3aumMojeicTBre CONMSIHON KUCIOThI
U pacTBOpPa YKCYCHOM KUCIOTHI ¢ coyiimu. 16. Ilomydenune u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMM. 17.
['uponu3 XJI0OpUI0B U alleTaTOB MIEJIOYHBIX MeTaioB. 18. O3HaKOMIIeHHE C KOJUICKIIUSIMU: a) METaJIOB; 0)
HEMETAIJIOB; B) KHCIIOT; I') OCHOBAaHUMU; J) MHUHEPAIOB M OHOJIOTMYECKUX MAaTEPHaTOB, COAEPIKAILIUX
HEKOTOPBIE COJIH.

IIpakTuyeckas padora Ne2. Pemenue skcriepuMeHTaIbHBIX 33]1a4 Ha UICHTU(UKALIUIO OPTaHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

HUcnoan3oBanue UKT: npesenranus «Metamnsly, «Metamnyprus», «OCHOBaHHS
IMpoexkTbi: KuciioTe! B ipupoae
KP Ne 3 no teme: «BemiectBa 1 ux CBOMCTBa
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TemaTnueckoe miiannpoBanue kypca xumuu. 10 kiacca

No/ ®dopma KOHTPOJISA Peasm3anus BOCIUTATEJBHOIO NOTEHINAIA YPOKA
°
Tema IIpuMepHBI
1.
e CpoKH
K.p. | IL.p. | JL.o. | K.p. | ILp.

1 | BBenenue YcTaHOBNIEHUE TOBEPUTEIHHBIX OTHOLIEHUIN MEXKIY
Tema 1. YUUTEJIEeM U €ro yYeHUKaMHU, CIOCOOCTBYIOLINX
Teopusi cTpoeHUsI OPraHUYecKuX coeqnHenuii (3 u) HO3UTUBHOMY BOCHPUATHIO YHaILIUMHUCS y4eOHOTrO

2 T 5 Nel Ne I- | ¥po MaTepuana, aKTUBU3aLUsl UX 103HABATECILHON

ema 2.
) K No JIeATETLHOCTH.
YraeBoaopoabl H HX NPUPOJAHBbIE HCTOYHUKH (8 u) .
11 Hcnosnp30BaHne BOCIIUTATEIBHBIX BO3MOKHOCTEH
3 | Tema 3. Ne2 Ne 6- | Ypo COJIepKaHus y4eOHOT0 MIPeIMeTa, MIEPEBOJT COICPIKAHUS
Kucaopoacoaepxamme oprannyecKkue coelnHeHus1 13 K Ne C YPOBHS 3HAaHUH HA YPOBEHb JUYHOCTHBIX CMBICIIOB,
U UX NPUPOJHbIE HCTOYHUKH 21 BOCIIPHUSATHE LIEHHOCTEH.
(104) o 6 Snrruc
raHu3alys NpeaMEeTHbIX 00pa30BaTEIIbHBIX COOBITUM
4 | Tema 4. Nel | Ne Ypo P P p .
JUTsL 00YYArOIIMUXCS C LIENBI0 Pa3BUTHUS TO3HABATENbHOM
A3oTcoaep:kalye coeUHEHUsS] M MX HAXO0K/AeHHe B 14 K Ne .
. Y TBOPYECKOW aKTUBHOCTH.
JKUBOW npupozae (6u) 27 .
T 3 Hcnonp30BaHnEe BOCIIUTATENBHBIX BO3MOXKHOCTEN
ema S.
coJiepKaHus y4eOHOTro MpeIMeTa, IepeBo] COAEPIKaHUS
Buosornyeckn aKkTHBHBIC OPraHNYeCKHe .
C YPOBHsI 3HAHUI Ha YPOBEHb JINYHOCTHBIX CMBICIIOB,
coequnenus (4 u) .
BOCHIPUATHE LIEHHOCTEH
6 Ne3 | Ne2 | Nel5 | Vpo | Ypo .
N Hcnonp30BaHne BOCIUTATENBHBIX BOZMOXKHOCTEN
kKNe |k
35 Ne3d coJiep’KaHusl yueOHOro MpeMeTa, IepeBO/l COIEpP KaHUs
2 o
HckyccTBeHHBIC H CHHTETHYECKHE MOJTUMepbI (4 u) C YPOBHSI 3HAHHI HA YPOBEHD JIMYHOCTHBIX CMBICIIOB,
BOCIIPUATHE LIEHHOCTEHN
WMHunmupoBaHue U MoAepKKa UCCIIE10BaTENbCKON
JESATEIIBHOCTH IIKOJIBHUKOB
Hroro 3 2 15
TemaTuueckoe maHnpoBanue Kypca xumuu. 11 kiaacca
‘ Ne/m. | Tema ®opma xoHTpoas | [IpuMmepHsb! | Peanu3anusa BOCIUTATEIBHOI0 NOTEHIMAJIA YPOKA




€ CPOKH

K.p. | ILp. | Jl.o. | K.p. | ILp.
Tema 1. Nel YcraHOBIIEHUE JOBEPUTEIIBHBIX OTHOIICHUM MEXKY YUYUTEIEM
Crpoenne aToMa U epruoIMYeCKHIA U €r0 YYEHHKaMH, CTIOCOOCTBYIOIIUX MTO3UTHBHOMY
3akon /I. . Menneneena (3 1) BOCIIPHATHIO YYaIIUMUCS Y4eOHOTO MaTepuania, ak THBU3AIH
Nel [ Nel | Ne2-|Vpo | Ypo | HX NO3HABATEIBHOU JEATCIBHOCTH.
Tema 2. 6 k 16 | x 17 | Mcnonp3oBaHue BOCIUTATEIBHBIX BOZMOKHOCTEN CONEPIKAHUS
Crpoenue semectsa (14 1) y4eOHOro NpeMeTa, IepeBo]l COACPKaHU C YPOBHS 3HAHUHN
Ha YPOBEHb JJUYHOCTHBIX CMBICIIOB, BOCIIPUATHE LIEHHOCTEH.
Tema 3.
Xumunueckue peakuun (8 u) Jl\fi 7 Opranu3anus NpeAMETHBIX 00pa30BaTENbHbBIX COOBITHM IS
00yyaroIuxcs ¢ LebI0 Pa3BUTUS IO3HABATEILHON U
TBOPYECKOIN aKTUBHOCTH.
Ne2 | Ne2 | Ne | ¥po | ¥PO | o npsopanie BOCHTATENBHBIX BOSMOKHOCTEH coJiepKaHus
12- | k34 | k33 yueOHOro NnpeaMeTa, EPEBO COAEPKaHUSI C YPOBHS 3HAHUI
Tema 4. 18 Ha YPOBEHb JJUYHOCTHBIX CMBICIIOB, BOCIIPUSATUE LIECHHOCTEN
Bemectra 1 ux cBoiicTea (9 u) Hcnonp30BaHre BOCIUTATENbHBIX BO3MOXHOCTEH COAEpKAHUS
y4eOHOT0 NpeiMeTa, IepeBo]l COACPIKaHUs C YPOBHsI 3HAHUI
Ha YPOBEHb JIUYHOCTHBIX CMBICIIOB, BOCIIPUATHUE LIECHHOCTEN
WMHunmupoBaHue U MoAAEpKKa HCCIIEI0BATENbCKON
JIESATEIIBHOCTH IIKOJIbHUKOB
Hroro 2 2 18




Kanennapuo-remarudyeckuii nian. 10 kiaace

Ne [ara HaumenoBanue pa3nenoB u Tem Tun Bun
[Inanup. ‘ dakTHy. YpPOKa | KOHTpOJIS
Tema 1. Beeoenue. Teopus cmpoenusn opeaHuuecKux cOeOuHeHuil

1 [Ipenmer oprannueckoit xumuu. Heopranuueckue u YOH3 HupPI
OpraHuyeckue coequH. BaieHTHOCTD.

2 OCHOBHBIE NOJIOKEHUS TEOPUU XUM. CTPOEHUS OpT. YOH3 D0
COCIMHECHUM.

3 OCHOBHBbIE MOHATHUS OpraH. XMMHUU: TOMOJIOTH U yoyp CP
TOMOJIOTMYECKHUE PSI/IbI, U30MEPBI U U30MEpHs

Tema 2. Y2nee000poowvt u ux npupoonvie uUCmoOYHUKU

4 [Ipuponuseiii ra3. AJKaHBI. YOH3 @0

5 AJKeHbl. DTHIIEH, €ro MoJy4eHue, CBOMCTRA, YOH3 DO
IPUMEHEHHE.

6 Ankanuensl. Kayuyku. Pe3una YOH3 CP

7 AnKUHBI. AUETUIIEH, €r0 MOJy4YeHHUE, CBOMCTBA, YOH3 UPK
MIPUMEHEHHUE.

8 Hedts, €€ coctaB u epepadboTKa. YOH3 CP

9 ben3oun: moiayuyenne, CBOMCTBA, IPUMEHEHUE. YOH3 up

10 O0o001IeHre 3HAHUH ¥ PEIICHHUE 3319 110 TeMe Yoyp CP
«YTIIeBOAOPOIBD

11 KonTponbnas pabota 1 mo Teme «YTIeBoAOPOIbI U UX YPK KP
MIPUPOJIHBIE UCTOYHUKI

Tema 3. Kucnopoocoodepicauwjue coeOuHeHUs U UX HAXOHCOCHUE 8 HCUBOU npupooe

12 XHWMHMYECKUH COCTAB )KUBBIX OPraHNU3MOB. YOH3 HUPK

13 Cnuptsl. Ilonydyenue, puznueckue U XUMUYECKUE YOH3 @0
CBOMWCTBA 3TaHOJIA, IPUMEHEHHE.

14 MHoOroaroMHsle CIUPTHI YOH3 HPJ]

15 @deHouL: ony4YeHue, CBOMCTBA, IPUMEHEHUE. YPK 1P

16 Anpaeruisl: Moy4eHue, CBOMCTBA, IPUMEHEHHE. YPK KP

17 KapOoHOBBIE KUCITOTHI: TIOJYyYE€HHE, CBOWCTBA, YOH3 UPJ]
IIPUMEHEHHE.

18 CroxHble 3(UpbI U KUPBI, UX MOJy4EHHE, CBOUCTBA, YOH3 D0
IIPUMEHEHHE.

19 VYrneBonpl. [r0Kk03a: monydenne, xuMmuueckue cpoiictea | YOH3 HPJ
U TIpPUMEHEHHUE.

20 O06o06mIenne 3Hanni 1o Teme: «Kucmopoicomepixk. YOVYP CP
COETUHEHUS»

21 KonTtponsHast padora 2 o teme: «Kucimopoacoaepx. YPK KP
COEIMHEHUS»

Tema 4. Azomocoodeprcawjue coeOuneHus ux HAXOHCOEHUE 8 HCUBOU npupooe

22 [Tonsitue 06 amuHax. CBOMCTBA, MOTyYEHUE U YOH3 @0
MpUMEHEHHE aHUJTHHA.

23 AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHnYeCcKHe YOH3 HPJ]

COCIMHCHNA.




24 [lenrrunHas cBs3b U nonunenTuabl. [Ipumenenne YOH3 T
aMUHOKHCIIOT.
25 benku, ux cTpykTypa, OnoxumMmuieckue GyHKIUU U YOH3 CP
CBOMCTBA.
26 HyxknenHnoBbie KUCIOTHI YOH3 UPK
27 ITP Ne 1 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 Ha VPK IIP
UICHTU(PUKAINIO OPraH COCTUHEHUM.
Tema 5. Buonozuuecku akmugHbvie Op2anuyecKue cOeOUHeHus
28 @epMeHTHI KaK OHOJIOTMYEeCKHE KaTaIn3aTOpPBI. YOH3 T
29 Burtamunabt YOH3 CP
30 [TonsTHE O TOPMOHAX. YOH3 CP
31 JlekapcTBeHHas xumusi. HapkoTuueckue BemecTna. YOH3 T
Tema 6. HckyccmeenHbvle u CUHmMEMUYECKUE OPZAHUYECKUE COCOUHEHUS
32 [Tonmy4yeHne NCKYCCTBEHHBIX OJIMMEPOB: alleTaTHBIN YOH3 HrPQq
1K, BUCKO3a. CHHTETUYECKHE MTOJIMMEPBI, UX
CTPYKTYpa, MOJy4eHHE, OTACIIbHBIC TPEACTABUTEIIH.
33 HroroBas koHTpoNbHAs paboTa YPK KP
34 IIP Ne 2 Pacno3HnaBanue ImiacTMacc, BOJOKOH. VPK 1P
Kanennapno-remaTnveckuii nias. 11 kiaace
No ara HaumeHnoBanue pa3zieyioB U TeM Tun Bun
naan ‘ dakm ypoKa | KOHTPOJIS
TemaNel. Ctpoenue aroma u nepuoanyeckuii 3axon /.. Menneneea(3uaca)
1 OcHOBHBIE CBEJICHUSI O CTPOECHUHU aToMa. YOH3 | UP]
2 CrtpoeHre aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOIOB YOH3 | @O
3 [lepuonnueckuii 3akon /[.11. Menneneesa B ceete yuenus o | YOVP | CP
CTPOCHHH aToMa.
TemaNe2. Ctpoenne BemecrBa(144coB)
4 HNonnas xumuyeckas CBs3b YOH3 | @O
5) KoBasienTHast xuMHuueckasi CBs3b. YOH3 | @O
6 Meramueckass XUMHYECKasi CBA3b. YOH3 | CP
7 Bonopoanas xumudeckas CBs3b. YOH3 | HPK
8 ITonmmmepsl. [TnacTmaccsl. YOH3 | CP
9 [Tosmmepsl. BostokHa. YOH3 | UP
10 l"az000pa3zHoe coCcTosIHME BEIIEeCTBA. YOH3 | CP
11 JKnakoe cocTosiHUE BEIIECTBA. YOH3 | @O
12 TBepaoe cocTosIHUE BEUIECTBA. YOH3 | UP]]
13 JlucriepcHbIE CUCTEMBI. YOH3 | UPK
14 CocTaB BelmecTBa U CMeCe. YOH3 | @O
15 BemecTBa MONEKyYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHHUSI. YOH3 | UPJ
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB
16 IpaxTrueckas pabota Nel o teme: «Ilomydenue, cobupanue u | YPK 11P
pacro3HaHue ra3oB)
17 KP Ne 1 no teme: «CtpoeHue BeniecTBa YPK KP

1




Tema Ne3. Xumnueckue peakunu(84acos)

18 Peaxruu, nnympe 6e3 UI3SMEHEHHUST COCTaBa BEIIIECTB YOH3 | UP]
19 Peaxiuu, unynme c ”3MEHEHHE COCTaBa BELLECTBA. YOH3 | T
20 CkopocTb XMMHUECKOH PEAKIH. YOH3 | CP
21 OOpaTUMOCTh XUMHUYECKUX PEAKITHIA. YOH3 | @O
22 Poitb BOJIBI B XUMHUECKOHN PEaKIIHU. YOH3 | UPK
23 I'maponus opraHn4ecKux U HEOPraHMUYECKHUX COETUHEHHH. YOH3 | @O
24 OKUCIUTENIFHO —BOCCTAaHOBUTEIb-HbIE PEaKLIUU YOH3 | TII
25 DNeKTpoIu3. YOH3 | UPK
TemaNe4. BemecTBa 1 UX cBoiicTBa(94yacoB)
26 MerTaibl. YOH3 | @O
27 Hewmeramibl. YOH3 | UP]]
28 Kucnotsl Heopranudeckue U OpraHu4ecKue. YOH3 | T
29 OcHOBaHMSI HEOPraHUYECKUE U OPTaHUYECKUE. YOH3 | CP
30 Counn. YOH3 | UPK
31 I'enernueckas cBsA3b MEKY KJIaCCAMU HEOPTaHUYECKUX YOH3 CP
COCTUHEHUN
32 I'enernueckas cBsI3b MEXAY KJIacCaMU OpPraHMYECKUX YOH3 | CP
COCIMHEHU.
33 HroroBast koHTpoIbHAsT paboTa. VPK KP
34 [IpakTuueckas pabora No2 no teme: «Pemenue VPK 11P
AKCIIEPUMEHTATBHBIX 3a7a4 Ha UJICHTU(DUKALINIO
OpPraHMYECKUX Y HEOPTaHHUUECKUX BEIIECTBY.

Hcnoub3yemblie COKpalieHHU

Buabl koHTpOJIA:

OO — (poHTaANBHBIN OMPOC.

WNPJ| — unnuBuayanpHas paboTa y JOCKH.

NPK — unauBuayanbHast paboTa o KapTOUKaM.
CP — camocrostenbHas pabora.

ITP — npoBepouHas paboTa.

T — tecToBas paboTa.

TII -TBOpUYECKUI IPOEKT

TP - TBOpueckas paboTa

Tunel ypokos:
YOHM - ypoK OTKpBITHSI HOBBIX 3HAaHUI
YOMH- ypok 00111eMeTo1070rMueCKOi HarpaBIeHHOCTH
YOVYP - ypok oTpaOoTKH yMeHU# U peduexcuu
YPK - ypok pa3BuUBarOnIero KOHTPOJIs

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecreYeHust
Crnucok sureparypsl 1o kypey Oprannyeckasi xumus — 10 kiaace

Ocnosnasn
1. Tlpumepnas nporpamma «Xumus 10-11 knacces» - M., «IIpocsemerne» 2010r,

2. Pabouas nporpamma O.C.I'abpuensna, coorserctBytomas ®I'OC COO - M.: «lpoda», 2013 1.
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3. «Xumus. 10 kmace»: O.C.I'abpuensn; - M.: JIpoda. — 2013 rog
Jlononnumensnas

1. O.CTIa6puenss, U.I'.Octpoymor Xumus 10 kmacc: Hacronsnas kaura. — M.: JIpoda, 2004 rox;

2. O.CIaopuensn, W.I.OctpoymoB, E.E. OctpoymoBa Opranuueckass XUMHs B TecTax, 3aaayax,
ynpaxuenusix, 10 kimacc. — M.: [Ipoda, 2003 rox;

3. .O.CTI'abpuensn, I1.H.bepe3kun, A.A.Ymakoa Xumus 10 knacc: KoHTpoibHBIE U TIPOBEPOUYHBIC
paboTsl k yueOHuKy. — M.: [Ipoda, 2003 rox;

4.  0O.CTlaopuensn, N.I'.OctpoymoB Xumus, Meroauueckoe nocooue 10 kimacc; - M.: Jpoda, 2001
roj;

Cnucok gureparypsl o kypey Oomas xumus — 11 kiace

Ocnoenas numepamypa
1. Tabpuensn O.C. Ilporpamma kypca xumuu it 8-11 xinaccoB 001meo0pa3oBaTeNbHBIX yUPEKICHUN.—
M.: JIpoda, 2010.
2. «Yuebnuk Xumus 11xmace»: O.C.I'abpuensta - M.: [Ipoda. — 2003 roxq
/Jlonoanumensnan numepamypa

1.  O.C.TIabpuensn, I'.I'JIbicoBa «Xumust Meronuueckoe nocodue — 6a3oBblii  ypoBeHb» - M.: JIpoda
2006 ron.
2. O.C.I'abpuensin, U.I'.OctpoymoB, «OO01mias xuMusi B TecTax, 3agavax, ynpaxHeHusx. 11 kmacc» —

M.: JIpoda, 2003 rog.

3. O.C.TIa6puemnsn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposbHBIE U TPOBEPOYHBIE

paboTel kK yueOHuKyY». — M.: [lpoda, 2004 r.

4, O.C.I'abpuensH, I'.I".JIsicoBa, A.I'.BBenenckast «Xumus 11 knacc: HacronbHas KHATA IS YIUTEIISD».

Yacte 1 —M.: [Ipoda, 2003 ro.

5. O.C.I'abpuensh, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast KHUTa A yUUTENS.

Yacts 2 — M.: [Ipoda, 2003 ro.

6. O.CI'abpuensn, [1.B.Pemeto, U.I'.OctpoymoBa «3amauu 1Mo XUMHUU U CIIOCOOBI UX PELICHUSN) -

M.: «Ipodar, 2004ro.

7.  B.I. denucoBa «Xumus 11 kmacc moypounsie miansl o yueouunky O.C.I'abpuensua, I'.I".JIpicoBoi»

- Boarorpan» Yuurens 2003rox.

8. M.A.Psa6osa, Y.IO.Hesckas, P.B.JIunko «Tectsl mo xumuun 11 xmacey, - M.: Dk3amen, 2006r.

9. O.C.I'abpuensn, N.I'.octpoymoB «XuMudeckuil s3xkcriepuMeHT B mkone 11 kmace»; - M.: [Ipoda. —
2009 ron.

IoJie3uble 00pa3oBaTeIbHbIE CAWTHI

5. M.A.Ps608, P.B.JIunko, E.}FO.Hesckas Tects mo xumuu k yueouuky O.C.I'abpuensna u ap.

6. «Xumug 10 ximacey; - M.:«Dx3amer» 2006 rox;

7. O.C.TI'abpuensn, A.B. SumrykoBa «Pabouas terpans k yueoHuky O.C.I'aGpuensHa u ap. «Xumus 10
kJace» (6a3oBbIif ypoBenb); M.: [poda 2012 rox;

1.  Xwumuns Xumuueckas Hayka u obpa3zoBanue B Poccun http://www.chem.msu.su/rus

2. Xwumus u XKuznb — XXI Bek http://www.hij.ru

3. Taszera «Xumus» u caiit aus yuurens «5 uay Ha ypok xumun» http://him.1september.ru

4.  ChemNet: mopran ¢pyHIaMEHTAIBHOTO XMMHUYECKOTO 0Opa3oBanus http://www.chemnet.ru

3



http://www.chem.msu.su/rus/
http://www.hij.ru/
http://him.1september.ru/
http://www.chemnet.ru/

13.

AJIXUMUK: caiit JL.IO. Anmuk6eposoii http://www.alhimik.ru

OCHOBBI XMMHH: 00pa30BaTEIbHBIN CAUT /IS IIKOJLHUKOB U CTyAeHTOB hitp://www.hemi.nsu.ru
Xumus B OTKpeITOM KOJutemke http://www.chemistry.ru

WebElements: oHtaitH-cripaBOYHUK XUMHUYECKUX dyeMeHTOB http://webelements.narod.ru
Bupryanbnas xumudeckas mkoia http://maratakm.narod.ru

3aHumaresbHas XUMUs: Bce 0 Metaiax http://all-met.narod.ru
Mup xumuu http://chem.km.ru
Komnekiust «kEcTecTBeHHOHAay4YHBIE KCIIEPUMEHTRI»: xumust http://experiment.edu.ru

Xumus AJI1 BCEX: UIINTIOCTPHUPOBAHHBIC MATEPHAJIBI 110 O6H.[CI\/'I, OpFaHquCKOﬁ n HCOpF&HH‘lGCKOﬁ

xumuu http://school-sector.relarn.ru/nsm/

14.
15.

DjekTpoHHas OubIMoTeKa 10 XUMUH 1 TexHukehttp://him.1september.ru

bank nenarorudeckoro ombita. MeToIM4YecKue pa3padOTKH YPOKOB XUMUU COPOCOBCKUX YUUTEICH.

http://www-windows-1251.edu.yar.ru/russian/pedbank/sor uch/chem/index.html

16.

Xumust: Komiekiust MaTepruanoB Al yIUTeNs XUMUAN: TEMAaTHYECKUeE TUIaHbl, IPOBEPOYHBIE PAOOTHI,

MeIua-ypoKu, MaTepraibl oummuaa. http://sysmanova.narod.ru

Menuapecypcsbi:

1. Enunble 00pa3oBaTeibHbBIC PeCypchl ¢ caiita WWW. school-coolection.edu.ru (emuHoi KoieKuu

00pa3oBaTENbHBIX PECYPCOB)

a s~ W

1.

VY4ebHoe 37eKTpoHHOE n3anue «BupTyanbnas nadoparopus» Xumus §-11kiacce
Xumus «llomnsrit numoctpupoBanubiii Kype XUMUS - u3 cepun «IIpoBeps ceOsi»
«Xumust s Beex 21: «Pemenne 3agau» CaMoy4uTenb

Xumus 8-11 kiaccel

CpeacrBa 00yueHUs.

IleuaTHLIe MOCOOUS.

Tabauuwr:

1.
2.

Cepust MHCTPYKTHBHBIX TaOJIHIL [10 XUMUU
Cepus Ta0aMI 10 OPraHUYECKON XUMUHI

2.I/IHd)ODMalII’IOHHO-KOMVHI/IKaTI/IBHbIe cpeacrea:

MynpsTuMeanitable mporpamMmmsl (00y4arolie, TPeHUHIOBbIe, KOHTPOJIMPYIOIUE) XUMHUH.
3JIEKTPOHHAsi OMOIMOTEKA 110 XUMHH.

. Texnnueckue cpejacTBa 00yUeHHsI.

a b WDk, kP

OKpaH
Hoyt6yxk
MynbTUMEIMITHBIA TPOEKTOP
Kononkn
IIpunTep
Kounexknumn:
e Tomnuso
e Hedts
e Crexio
e [lnmactmaccsl
e [lose3nsle ucKkomaemsle


http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://him.1september.ru/
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html
http://sysmanova.narod.ru/

OobopynoBanue:

o tatuB 11 mpoOUpoK

o JIaGopaTopHbIe MITaTUBBI

. [Tpobupku

o [TpuGop 1t MOATBEPKACHUS 3aKOHA COXPAHEHUS MacChl BEIIECTB
o [TpuGop 1t U3ydeHHs cCoCTaBa BO3IyXa

o Jeprxatenu aisi npoOUpoK

o I"a300TBOAHBIE TPYOKH

. CnupToBKU

. Becsl antekapckue

o Taran

. Tpeyronasauk dapdopoBbrii
. Anmnapar Kunna

o CeTku MeTaNInYeCcKue

o Jloeuku 7151 CKUTAHUS! BEILIECTB
. Kon6s1 paznuyabix 00bEMOB

o CrakaHbl XUMHUYECKUE

o CrekJsHHbIE UIHHIPBI

J CTexyIsiHHbIE TUIIETKH

. CrekJisiHHBIE TPYOOUKH

. Boponku

. ®dapdoposas mocyaa
JlaboparopHoe oOopynoBanue LleHTpa ecTeCTBEHHO — HAyYHOTO M TEXHOJOTHYECKOro mpoduieit
«Touka pocta»

Yyeoubie TA0IULBI:

° [Tepuoanueckas cucrema xumuueckux aneMeHToB J[. 1. Menaeneesa
. Tabnuia pacTBOPUMOCTH KHUCIIOT, COJIEH U OCHOBAHUM B BOJIE

° DNEeKTPOXUMHUYECKUN Psijl HAMPSHKEHUS] METAIIIIOB

° IImakate! mo xumun 1 8-11 kitacos

= [TopTpeTs! BIAAIOINUXCS YYEHBIX — XHMUKOB

Kpurepun u HOpMBbI OlleHKY 3HAHUH, YMEHH U HABBIKOB 00y4aKOLINXCH 110 XUMUH
1. OueHka ycTHOro oTBETA.
OtrmeTka «5» :
OTBET IOJIHBII U TPaBWJIBHBIN HA OCHOBAHWN U3YYEHHBIX TEOPUH;
- MaTepuaj U3JI0XKEH B OIIPEIEICHHON JIOTHYECKON ITOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTEIbHBIMN.
OtBer «4» ;

OTBET MOJIHBIN U MPABWIbHBIA HA CHOBAaHUU U3YYEHHBIX TEOPH;
- MaTepHuall U3JI0KEH B OINPEICIICHHON JIOTHYECKON IOCIEA0BATENIBHOCTH, IIPH 3TOM JIONYIIEHBI ABE-TPU
HECYILIECTBEHHbIE OIIMOKH, UCTIPABICHHbIE TI0 TPEOOBAHUIO YUUTEIIS.

Ormerka «3» :
- OTBET INOJIHBIH, HO TIPY 3TOM JIOIYIIEHA CYIIECTBEHHAs OIIMOKA MM OTBET HEMOIHbIHN, HECBSI3HBIN.
OtMmeTka «2» :



- Tpu OTBETE OOHAPY)KEHO HEMOHMMAaHHE yYallMMCs OCHOBHOIO COJEp>KaHUsl y4eOHOro marepualia Hid
JIOTYILIEHbI CYIIECTBEHHBIE OUIMOKH, KOTOpPbIE y4allUics HE MOKET MCIPaBUTh MPU HABOISIIMX BOMPOCAX
YUUTENs, OTCYTCTBHE OTBETA.

2. OueHKa IKCNePUMEHTAIbHBIX YMEHHH.

- O1eHKa CTaBUTCS Ha OCHOBAHHWM HAOJIOJICHUS 32 YYAIIUMHUCS W MUCBMEHHOTO OTYeTa 3a padoTy.
Ot1meTka «5»:
- paboTa BBINOJIHEHA MOJHOCTHIO U IPABUIILHO, C/EJaHbl IPABUIbHbIC HAOIIOACHUS U BBIBOIBI,
- DKCIEPUMEHT OCYIIECTBIICH M0 IJIaHy C YYeTOM TEXHHMKH 0€30MacHOCTH M MpaBU paboOThl C BEUIECTBAMU
1 000pyI0BaHUEM;
- TMPOSIBJICHBI OPraHU3AIMOHHO - TPYIOBbIE YMEHUS, MOJACPKUBAIOTCS YHUCTOTa pabOyYero MecTa 1 MOpsA0K
(Ha cToJIe, 5KOHOMHO MCIOJB3YIOTCSI PEAKTHBBI).

OtrmeTka «4» :
- paboTa BBHIMOJIHEHA TPABUILHO, CJCTaHBl MPABUIbHBIC HAONIONEHUS W BBIBOJBI, HO IPU OSTOM
IKCIIEPUMEHT TMPOBEACH HE TOJHOCTHIO WIIH JIOMYIICHBI HECYIIECTBEHHBIC OTUOKU B paboTe ¢ BEMIECTBAMU
1 000pyIOBaHUEM.

OrmeTka «3»:
- paboTa BBHINOJHEHA MPAaBUILHO HE MEHEEe YeM HAIOJIOBUHY WIIU JOIYIIEHA CYIECTBEHHAs OLIMOKa B X0/Ie
SKCIIEPUMEHTa B 00BSICHEHUH, B 0OPMIICHHH pabOThI, B COOIIOJECHUH MPABUI TEXHUKH OE30MMaCHOCTH Ha
paboTe ¢ BemecTBaMu U 000PYIOBAaHHEM, KOTOPAsi UCIIPABIISICTCS TTO TPEOOBAHUIO YUUTEIS.

OTMmeTKa «2»:
- JomymeHsl nBe (M Oojiee) CYNICCTBCHHBIE OMIMOKH B XOJE: OKCIICPUMEHTa, B OOBSCHEHUH, B
opopmiieHnn pabOTBI, B COOJIIOJICHUU TPABWI TEXHHKU OC30MACHOCTH TpU paboTe C BEIICCTBAMH H
0o0opyoBaHUEM, KOTOPBIC YUAITUICS HE MOKET UCIIPABUTH JIAXKe 110 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBINOJIHEHA, Yy YYallerocs OTCYTCTBYET SKCIIEPUMEHTAIIbHbBIE YMEHHUSL.

3. OuneHka yMeHHUil pelIaTh pacyeTHbIe 3aJa4H.
OrmeTka «5»:
- B JIOTHYECKOM PACCYKJCHUH M PEIICHUU HET OMMOOK, 3a/iadya pelieHa paroHaAIBHBIM CIIOCO00M;
OrmeTka «4»:
- B JIOTHYECKOM pPAaCCYXJCHHH W pEIICHUsS HET CYIIECTBECHHBIX OIMMOOK, HO 3ajadya pelieHa
HeparmoHAIBHBIM CITIOCOO0M, WM IOMYIIEHO He 00iee IBYX HECYIECTBEHHBIX OIINOOK.
Ormerka «3»:
- B JIOTHYECKOM pACCY>KJICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIlleHA CYIIeCTBEHHas OIHOKa B
MaTEeMaTHYECKUX pacyeTax.
OrmeTka «2»:
- IMEETCS CYIIECCTBCHHBIC ONTUOKHU B JIOTHYECKOM PACCYKICHUH M B PEIICHUU.
- OTCYTCTBHE OTBETA HA 3aJIaHUE.

4. OneHka NUCbMEHHbIX KOHTPOJbHBIX PadoT.
OTMeTKAa «5»:

- OTBET IOJIHBIN U MPaBUWIbHBIN, BO3MO>KHA HECYIIIECTBEHHAs OIIHOKA.
OTMeTKAa «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
Otmetka «3»:



- paborTa BBHIIIOIHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIIEHA O/HA CYIIECTBEHHAs OMNOKA U IIPU 3TOM JIBE-
TPU HECYIIECTBCHHBIE.

OrMmeTka «2»:
- pa60Ta BBITIOJIHCHA MCHBIIC YC€M HAIIOJIOBUHY WJIK COACPIKUT HECKOJIBKO CYIICCTBCHHBIX OIJ_II/IGOK.
- paboTa He BBHINOJIHEHA.
[Ipu oleHKE BBHINOJHEHUS NHCbMEHHONW KOHTPOJIBHOW pPa0OThl HEOOXOAWMO YUYHUTHIBATH TPEeOOBAaHUS
enuHoro opgorpaduyeckoro pexuma.

5. OueHKa TecTOBbIX padoT.

Tectbl, cocTosiiMe U3 MATH BOIPOCOB MOKHO HCIOJB30BATh MOCIE M3YUYEHHS Ka)XJI0ro MaTepuaia
(ypoka). Tect u3 10—15 BompocoB uCHONB3yeTCS s Nepuoanyeckoro KoHtpossa. Tect m3 20—30
BOIIPOCOB HEOOXOMMO HCIIOIH30BATh JIJISl HTOTOBOTO KOHTPOJIS.

[Ipu olleHMBaHMU UCIIONB3YETCS CIIEAYIONIAs IIKaja: AJi TECTa U3 MSATH BOIIPOCOB

* HET OIUOOK — OICHKA «5»;

* 0/IHA OIIMOKA - OLIEHKA «4»;

* IB€ OLIUOKU — OLIEHKA «3»;

* TPU OIIHMOKH — OIICHKA «2».

Jns Tecta u3 30 Bonpocos:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

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

* MEHbIIIEC 12 MPaBHIBHBIX OTBETOB — OILICHKA «2».

6. Ouenka pedepara.

Pedepar oneHuBaeTCs M0 CIICAYIOIAM KPUTCPUSIM:

* coOmroIcHUE TPeOOBaHUM K €ro 0(pOpMIICHHIO;

* HEOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUSI TEMbI IPUBEIEHHON B TeKcTe pedepaTa nunGopmanmu;
* yMeHHE 00yJaromierocss CBOOOJHO U3NlaraTb OCHOBHBIE UJIEU, OTPaKEHHBIE B pedepare;

* CIOCOOHOCTH 00YYarOIIerocs MOHATh CYTh 33/1aBa€MbIX WIEHAMHU aTTECTAIIMOHHOW KOMUCCHH BOTIPOCOB U
chopMyIupOBaTh TOUYHBIE OTBETHI HA HUX.

KOHTPOJIb YPOBHA JOCTHKEHUSA
IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUS IMTPOT'PAMMBI

Kitace HazBanue KOHTpOIbHON pabOTHI

10 KonTponbnas padota Nel «¥Yr/ieBoaopobl U MX NPHPOIHbIE HCTOYHUKU»

Kontponbnas padota No2 «Kucsjiopoacoaep:xaniue oprannyecKue coeTuHeHust
U MX HAXO0XK/IeHHE B )KUBOW NPHPOIE»

HroroBast koHTposbHAs paboTa Ne3 o oprannyeckoil XuMuu

11 KonTponbnas padora Ne 1 «CTpoenne BeniecTBay

HroroBas xoHtponbHas padora Ne 2




KOHTPOJIbBHO_M3MEPUTEJIBHBIE MATEPHAJIBI

10 KJIACC
Kountpoabnas padora B 10 kiacce Nel no Teme «Yr/1eBoA0POAbI U X NPUPOIHbIE HCTOYHUKN»
Bapuanrt 1
1.Omnpenenute yriaeBoIopoa, IUIIHUN B JAHHOM PALY:
a) C7H3 6) C6H6 B) C3H10 F) C5H5
2. 'oMo10rOM IIEHTaHA MOYKET OBITh:
a) C3H8 6) C2H4 B) C5H5 F) C7H12

3. TpernuHblii aTOM YIJI€poia UMEETCA B MOJICKYJIE:
a) oTaHa 0) 2,2-TuMeTHIIIpoIiana B)2-METHIINPOIIaHa I') mporaHa
4.Yxaxure HopMyIry, KOTOpas MOKET COOTBETCTBOBATh TUEHOBOMY YTJIEBOAOPOIY:
a) CzHG 6) C3H14 B) C12H25 F) C5H5
5. CnaOble KUCIIOTHBIC CBOMCTBA MPOSIBIISIOT:
a) aJIKaHbl 0) alKeHBI B) aJIKUHBI T') apeHbI
6.L{uc-mpanc-u3oMepbl UMEET:
a) 3TCH 0) MeHTeH-2 B)2-METHINCHTCH-2 I') MeHTeH-1
7. Jlonumnrte ypaBHEHUE PEAKIIUU U ONPEAETUTE e€ THI:
C¢Hs---CHs + Br, —»
a) oOMeH 0) mpUCOSANHCHHE B) NOJINMEpHU3AIUs T) 3aMelIeHuE
8. ATOMBI yriiepojia B SP-THOPUTHOM COCTOSIHUM COACPIKATCS B MOJIEKYJIE
a) apecHOB 0) aJIKUHOB B) QJIbJICTH]IOB T') JIKaHOB
9. IIpOMBIIIIICHHBIM TIPOIECCOM TIEpepabOTKA KAMEHHOTO YIS SIBIISICTCS:
a) peKTUUKAIUS 0) AJIeKTpOoIIn3 B) KOKCOBaHHUE ') KPEKUHT

10.13 7,8r 6en3oia nomydeHo 8,61 Hutpobensomna. Beixoa mpoayKkTa peakiiuy COCTaBIIIL:
a) 70% 0) 65% B) 80% r) 78%.
11. OcymiecTBUTE NMPEBPAILLEHUS, YKAXKUTE YCIOBUS UX TPOBEACHUS U HA30BUTE MPOIYKThI PEAKIINH:
CH; — CH3;Br—» CH3;-CH; —» CH,=CH>
Bapuanr 2
1.Onpenenute yrieBoOPOI, JIUIIHUAN B TAHHOM PSITY:
a) C5H6 6) C3H10 B)C6H6 F) C7H8
2. 'oMonorom neHTana MokeT ObITh:
a) C7H12 6) CsHG B) C2H4 F) C3H8
3. TpeTnuHbIii aTOM yTriepoaa UMEETCS B MOJIEKYJIE:
a) npomnana 0 2-MeTuImponana B) ) 2,2-AMMEeTUIIIpONaHa I) 9TaHa
4. Vxaxure Gopmyiy, KOTOpasi MOKET COOTBETCTBOBATh JUEHOBOMY YTJIEBOJIOPOIY:
a) C8H14 §) ) C2H6 B) CGH F) 6 C12H26
5. Cnabble KUCIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJIKeHbI 0) aJKaHbI B) apeHbI I') aJIKUHBI
6.[{uc-mpamnc-u3oMepbl UMEET:
a) meHTeH-2  0) ATEeH B) MEHTeH-1T) 2-MeTUIINEeHTeH-2
7. JlonuInuTe ypaBHEHUE PEAKIIUU U ONIPEIETUTE €€ TUII:
CgHs---CH3 + Br, —»
a mpucoenuHenue 0) ) oOMeH B) 3aMEIICHHE T') TIOJIMMEPHU3AIIHs
8. ATOMBI yriiepojia B SP-THOPUTHOM COCTOSIHUM COACPIKATCS B MOJIEKYJIE



a) aATIKMHOB 0) apeHOB B) aJIKAHOB T') aJIbJICTHIOB
9. IIpOMBIIIITICHHBIM MTPOIIECCOM TTEepepabOTKH KAMEHHOTO YTJIs SIBJISICTCS:
a) KPEKUHT 0) KOKCOBaHHE  B) DJICKTPOJIH3 T') peKTH(UKAIHS

10.13 7,8t 6en3oia nomydeHo 8,61 HuTpoOeH3omna. BeIxoq mpoayKTa peakiui COCTaBIIIL:
a) 65 % 0) 70% B) 78% r) 80%.
11. OcymiecTBuTe IPEBPALICHHS, YKAKHUTE YCIOBUS UX MIPOBEICHUS M HA30BUTE MIPOIYKTHI PEaAKIIHHU:
CH; —» CH3;Br—» CH3-CH; —» CH,=CH>

KonTpoabHasi padora B 10 kiacce Ne2 nmo teme «Kuciaopoacoaepskammye opraHunyecKkue coeIuHeHust
U MX HAXO0XK/IeHHE B )KUBOM NIPUPOIE»
Bapmuanr 1
1.Ykaxure GpopMyy NpeaeasHOr0 OAHOATOMHOTO CIIHPTA!
a) CgHst 6) C5H120 B) C2H402 F) C3H60.

2. Kakoe BemecTBo He COAEPKHUT KapOOHMIILHON TPYIIIIBL:
a) MypaBbHHas KUcioTa  0) GopManpAerus;  B) 3TaHOIN T') YKCYCHBIN alIbJIeTH/I.
CocraBbTe JUIsl HEro MEXKKJIACCOBBIN H30MEpP U HA30BUTE €TO.

3. Jonummure peakiuio U yKaXuTe e€ Ha3BaHUe:
CH — CH + HZO“ HgSO4, KHCIIOTA__
a) peakius Baruepa  0) peakuus 3enuHckoro  B) peakuus KyuepoB 1) peakuus Bropia.

4. Kakoe BemecTBO AT peakiuio «cepeOpstHoro» 3epkana? Hamummre 3Ty peakiuo:
a) STaHaJlb 0)aTanon  B) ¢eHON  T) YKCyCHas KUCIOTA.

5. CocraBbTe (hOpMYJIIBI BEIIECTB 10 HA3BAHUIO:
a) 4-metunrekcanon-2  0) 3-3TwideHon  B) STUIMETHIKETOH T) 3-METUJITICHTaHATb.
Jlyis BemecTBa B) COCTaBBTE M30MEPHI H HA30BUTE HX.

6. Kakue 13 nepedncieHHbIX BEIIECTB PEarupyroT ¢ 3TaHAJIEM: MypaBbUHAas KUCJIOTA, BOJOPO/,
[IMaHOBOJ0PO, MarHui, Opom, runpokrcus meau(ll)? CoctaBbTe ypaBHEHUS TUX PEAKITH.

7.Kaxoii 066éM Bogopoza (H.y.) BeIaenuThCs pu B3aumoaeiictsuu 200r 40% pacTtBopa 3TaHoNa ¢
HaTpueM?

Bapuanr 2

1.OcymiecTBUTE LENOYKY MpEBpallleHui. YKaXKUTe YCIOBHSI MPOTEKaHUsI peakluii 1 HA30BUTE MOTY4YEHHbIE
BEIICCTBA.

CHZZCHZ — CH3-CH20H i CHg-COH — CHg-COOH — CH2C|-COOH — CH2C|-COOCH3
2.IIpu cropanuu OpraHMYECKOro BemecTBa Maccoit 6,91 odpaszoBanock 13,2r yriekucnoro raza u 8,1 Bozpbl.

[TnoTHOCTH 3TOrO BemecTBa o Bo3ayxy 1,59. Onpenenure MoOneKyasipHy0 GOpMyIy BEIIECTBA, HAUIIUTE
CTPYKTYpHBIE (DOPMYIIbI BO3MOKHBIX H30MEPOB.



3. JlaHbI BemiecTBa:

a) CH3;-COOH 0) CsHs-COOH B) CH3-CH=CH-COOH r) C,Hs-COOH
Ll) (CZH5-COO)2Ca e) C17H33-COOH )K) H-COOC2H5 3) CH3-COOC3H7
H) C17H35-COOH K) CH2C|-COOH

--Halinure MexXKiacCoBbIi H30Mep BemiecTBY I. Ha3zoBuTe 3TH BellecTBa MO CUCTEMATHYECKOW U
TPUBHAIILHON HOMEHKJIATYpe

-- [TonyuuTe BemiecTBO a W3 3TaHANA. HanmuimmTe ypaBHEHHE peaKIlnu.

-- Hanumure ypaBHeHUE peakiivy BemecTBa 0 ¢ THAPOKCUIOM KaJlusl.

--Hanummre ypaBHeHHE peakiuy 00pa30BaHUs CIOXKHOTO d(Upa U3 TIUIEPUHA U TPEX MOJICKYJT KHUCIOTHI
u. Kakoe arperaTHoe COCTOSIHUE UMEET JaHHBIN kup?

-- Hanumure ypaBHeHue rupoiinsa Bemiectsa 3. HazoBuTe mpoyKThl peakiiuu.

HTorosasi kouTpoabHas padora B 10 kiacce Ne3 no opranudeckoii xumuu 3a 10 kiacc

1. CocraBbTe opMyIIbI BEIECTB MO Ha3BaHUO. K BelecTBY MUATUIIOBBIN A(Up HAUIIUTE 2 U30Mepa U
2 romoJiora. HazoBure ux.

a) 2,3-muMeTnn-3-XJIOPIIeHTaH, 1) STHIIOBBIH 3(hUpP YKCYCHON KHUCIIOTHI
0) xiopuukio0yTaH, €) 4-aMMHOBajiepuaHoBasi KUCIOTa
B) METUIIOEH30J1 (TOJIYOIT), ) MPONUIIaMUH

T') IUATUIIOBBINA d(HUp

2. OcyH_[eCTBI/ITe IMPEBPALICHUA U YKAXKUTC YCIIOBUS UX ITPOTCKAHUS.
CzH5OH — C2H5COH — CH3COOH—> CHQC"COOH — NHQ-CHz-COOHH NHz-CHz-COONa

3. [Ipu 6pomupoBanuu 4,6 T TOIyosIa B MPUCYTCTBUM KaTaiu3aTopa ObuIo mojyueHno 5,3 4-
opomronyona. Onpeennure MacCOBYIO OO BbIX0/1a YKa3aHHOTO NMpoyKTa peakuuu. Kakoit nuzomep
OpOMTOIIY0JIa MOKET TaKXKe MOIYYUThCS [TPH 3TOM (HauIIMTE ero popmyiy)?

11 KJIACC
Kontpoabnas padora B 11 kiacce Ne 2 mo teme «CTpoeHue BemecTsa»
Yacmo 1
1. llapa snemenmos, medrcdy Komopwvimu 00pazyemcs UOHHAS XUMUYECKAs C8A3b!
a) yriepoa u cepa  0) BOJIOPOJ M @30T  B) KM U KUCJIOPOJ T) KPEMHHUN U BOJOPO
2. Haumenee nonspmotl aensiemcs c6:a3b.

a) C-H 0) C-Cl B) C-F r) C-Br

3.Bewecmeo, 6 MoneKyie KOMOpo2o Hem «NU-CEA3UN.

a) STUJICH 0) 6enH3on B) aMMHaK T) a30T

4. Amom yenepooa umeem cmenensb OKucieHus -3 u 8aleHMHOCMb 4 6 cOeOUHeHUU C POPMYNOU:
a) CO, 0) CoHs B) CH3CI r) CaC;

5. Amommyro KpucmaniuuecKyro peuémxy umeem.:

a) cona 0) Boga B) aJiMa3 r) napapux
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6.Bewecmeso, medcoy amomamu KOmMopoz2o cyujecmeayen 6000POOHAS CBA3b.

a) oTaH 0) dropun HaTpUst B) ATAHOJ T') YIJICKUCIIBIN Ta3

1. I pynna ¢hopmyn coedunenuil, 8 KOMOPwvIX UMEEMCS MOJILKO Sp3-2u6pu()u3auuﬂ:

a) CH4, C2H4, C2H2 6) NH3, CH4, Hzo B) Hzo, C2H6, CeHe I‘) C3H3, BC|3, BEC|2
8. Meoicoy amomamu ecmv Ko8aneHmMHAs c643b, 06PA306AHHAS NO OOHOPHO-AKYENMOPHOMY MEXAHUIMY 8
MoTeKyne:

a) CH3N02 6) NH4N02 B) C5H3 F) H20

Yacms 2
1. Onpenenute BU CBSA3HM M HAIMMIIATE JICKTPOHHBIC U Tpadudeckue dhopmyiasl BemecTs: CoHo, Bry, K3N.

2. Hanmmmre peakuuio NoJuMepHu3auy BUHIIXIopuaa. OnpenennTe CTpyKTypHOE 3BEHO U MOJICKYJISIPHYIO
Maccy IOJIMMEpa, €CIIM CTENEHb NoauMepu3annu pasHa 350.

3. Hanummre Bce n3omepsl 1uist BemecTsa ¢ popmynoit C4Hg 1 Ha30BUTE HX.

Hrorosasi koHTpobHas padora B 11 kiacce
Bapuanr 1
1. Hanumnre ypaBHEHUs peaklyid, TPy NOMOIIM KOTOPBIX MOKHO OCYIIECTBUTD CIIEIYIOIINE IPEBPALLICHUS:

Al;S; — Al — AlCI3 — AI(OH); — Al,O3
JlaiiTe xapakTepucTUKy peakunu Ne4 ¢ TOUKHM 3peHUs pa3InyHbIX Kiaccudukanuii. Beroepure
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI, B OJHOM U3 HUX HA30BUTE OKUCIUTENb U BOCCTAHOBUTEID.
VYpaBHeHHE peakuyd 0OMEeHa HalMIIUTE B MOJIEKYJISIPHON U KpaTKoi noHHOM (opmax. HazoBure ucxoaHsie
BELIECTBA U ITPOLYKTHI 3TON PEAKIIUH.
2. Hanummre ¢popMyIbl TaKUX BOAOPOAHBIX COEAMHEHUH XMMUYECKUX AJIEMEHTOB 3-T0 MEPHO0/1a, B KOTOPBIX
BOJIOPOJ] UMEET CTETICHb OKUCIICHHUS, paBHYIO + 1. BeiOepure u3 Hux GpopmMyiy BemiecTna, KOTOpoe
HauboJsee aKTUBHO pearupyer co 1menoubto. Hanumure ypaBHeHue 31oi peakunu. Kakue cBoiicTBa
MIPOSIBIISIET B 3TOM Cllydae BOJAOPOJHOE COeTMHEHUE?
3. Harmummre ¢opmyity BeiciIero okcuaa d-3JIeMeHTa, pacioyiokeHHOTro B 4-M niepuozae u VI rpymme
MIEPUOANYECKON CUCTEMbBI XUMHUYECKUX JIEMEHTOB. JaliTe Ha3BaHUE BEIIECTBY, ONPEIEIUTE XapaKTep €ro
cBoiicTB. Kakumu cBoiicTBaMu 00J1a/1a€T HU3IINI OKCHJT ATOI0 XUMHUYECKOTO AJIeMeHTa?
4. PaccumTaiite Maccy (hocOpHOI KHCIOThI, KOTOPYIO MOXKHO 1osTyuuTh U3 80 T hocdara KanpLus Npu ero
B3aMMOJICICTBUM C KOHLIEHTPUPOBAHHON CEpHOM KMCIOTOM. MaccoBasi 10J1 BBIXOJa KUCIIOTBI COCTABIISAET
96%.
Bapuanr 2
1. Hanumurte ypaBHEHUS peakluid, TPy MOMOIIM KOTOPBIX MOKHO OCYIECTBUTH CIIEAYIOLINE MPEBPAIIECHUS:
S — S0, — S0; — H,S04 — BaS0,4
JlaiiTe XxapakTepuCcTUKy peakuuu Ne3 ¢ TOUKHM 3peHUs pa3InyHbIX Kiaccudukanuii. Berbepure okucau-
TEJIbHO-BOCCTAHOBUTEINIBHBIE ITPOLIECCHI, B OTHOM M3 HUX HA30BUTE OKHCIUTEND U BOCCTAHOBUTEIID.
VYpaBHeHHE peakiui 0OMeHa HalMIIUTE B MOJIEKYJISIPHON U KpaTKoi noHHOM opmax. HazoBure ucxoausie
BELIECTBA U MIPOIYKTHI ITON PEAKIIUH.
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2. Hanumure ¢GopMyiibl THAPOKCUIOB XUMHUUECKHUX JIEMEHTOB 3-TO Mepro/ia, 00IaJalonuX KUCIOTHBIMU
cBoiictBamMu. OTMETBTE, B KAKOM HaIlPaBJICHUN YCHJIMBAIOTCS OTH CBOMCTBA. J[aiiTe 0OBsICHEHHE S TOMY
SIBJICHUIO.

Hanummure MoniekynspHOe U KpaTKOE MOHHOE YpPaBHEHHUS PEaKLIMU, XapaKTepu3yIolLell cBolcTBa Haubosee
CHJIbHOW KUCIJIOTHI U3 BHIOPAHHBIX BaMH.

3. 3Has OopMyITy BHEIIHEr0 SIEKTPOHHOTO CIIOS aTOMa XUMHYECKOTo seMenTa - 35°3p°, onpeenute:

a) Ha3BaHME AJIEMEHTA U €ro MoJI0XeHUe B nepuoaudeckoit cucteme /1. . Menneneesa;

0) hopmMyity, Ha3BaHUE U XapaKTep CBOMCTB €ro BHICIIEr0 OKCHAA.

4. Okcun maraust Maccoit obpabotanu pactBopoM, coaepskauum 40 r 37% a30THOM KUCIOTHI.
Paccuuraiite, kakas Macca coiu 00pa3oBajgach Npu ATOM.
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