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[HosicHuTeIbHAS 3alIUCKA

Padouyasi mporpaMma no XuMUH COCTABJIEHA B COOTBETCTBHUH ¢ (eepaibHLIM KOMIIOHEHTOM
rocy1apCcTBEHHOI'0 CTAHAAPTAa cpeaHero (MoJHOro) o0mero oopasoBanus (0a30Bblil YPOBEHbD).

Hacrosimass mporpamma pa3paboraHa Ha oOcHOBe IIpuMepHBIX MporpaMMm OCHOBHOT'O OOIIEro
oOpazoBaHusi 10 XuMUU (0a30BBI  YPOBEHB), COOTBETCTBYIOIIUX  (eAepalbHOMY KOMIIOHEHTY
rOCyJapCTBEHHOTO CTaHgapra oOmero oOpa3oBanusi (0a3oBelii  ypoBeHb).Mcmonb3oBana aBTOpCKas
nporpaMMa CpeiHero oomero o0pa3oBaHHUS MO XMMHUHU Ui 0a30BOro u3ydeHwss Xumuu B XI Kiacce 1o
yuebnuky I'.E. Pynsutuca, ®.I'. ®enpamana.

[Iporpamma paccuntana Ha 68 4acos .

W3yuenne XMMUU B CTapIleil mIKojie HAa 0a30BOM YpOBHE HAlpaBJIEHO Ha JOCTIIKEHHE CIICAYIOIIMX
neJei:

e (OCBOCHME 3HAHUH O XMMUYECKON COCTABIIIOLIEH €CTECTBEHHOHAY4YHON KapTHUHBI MUpPa, BaXKHEHIINX
XUMHUYECKHUX TIOHITUMN, 3aKOHAX U TEOPUSIX;

e oOBJaJeHHEe YMEHHSIMH TPUMCHSITh TOJYYCHHBIC 3HAHHS i OOBSICHEHUS pa3HOOOpa3HBIX
XUMHYECKHX SIBJICHUH W CBOWCTB BEIIECTB, OIICHKH pOJM XWUMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUH HOBBIX MaTEPHAJIOB;

e pa3BUTHE TI03HABATCIILHBIX MHTEPECOB W HMHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B  Ipolecce
CaMOCTOSITEIILHOTO MPUOOPETCHHUS XUMHYECKUX 3HAHUN C MCIOJb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB
uH(OpPMAIINH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCNHUTaHMe YOCKJICHHOCTH B TIO3UTHUBHOH pOJM XHMHUHM B JKU3HH COBPEMEHHOTrO OOIIeCTBa,
HEOOXOIMMOCTH XUMHUYECKU IPAMOTHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U K OKPYXKAOIIEH cpejie;

¢ NpUMeHeHHE MOJYYeHHBIX 3HAHMI M yMeHHWil Ui O0€30IacHOrO WCIONB30BaHUS BEUIECTB H
MaTepHajioB B OBITY, CEIBCKOM XO3SIICTBE M HAa MPOM3BOJCTBE, PEUICHHS NPAKTUYECKUX 3a/1a4 B
MIOBCEHCBHOM JKU3HU, TMPEIyNPESKIACHUS SBICHUN, HAHOCSIIUX BpeI 370POBBIO 4YEJIOBEKa U
OKpYKarollen cperie.

JlaHHass mporpaMMa TnpeaycMarpuBaeT (OpMUpOBaHHE y Yydamuxcs OOIIey4eOHBIX YMEHUH U
HaBBIKOB, YHHMBEPCAJIBHBIX CIOCOOOB MEATENHPHOCTH W KIIOYEBBIX KOMIETEHIWH. B 3ToM HampaBieHun
3aayaMul JUId Y9eOHOTO TpeIMeTa «XUMHs» B CTapliel MIKoJie Ha 0a30BOM YpPOBHE SIBJISIIOTCS: YMCHHE
CaMOCTOSITENIFHO U MOTUBHUPOBAHHO OPTraHU30BHIBATH CBOIO MO3HABATEIBHYIO JCATEIBHOCT (OT MOCTAaHOBKH
[EJIH JI0 TIOTYYEeHUS U OIIEHKHU Pe3ysibTaTa); OnpeesieHrne CYITHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00beKTa;
YMEHHE pPa3BEepHYTO OOOCHOBBIBATH CYXJIEHUS, JaBaTh OINPENCICHUs, MPHUBOANUTH JOKA3aTEIbCTBA;
OIICHMBAHHE U KOPPEKTHPOBKA CBOETO IMOBEACHHS B OKPYXKAIOIIEH cpelie; BBHIMOJIHEHHE B MPAKTHUECKON
JESATSIIbHOCTH M B TOBCEAHEBHOW JKMU3HHM JKOJOTHYCCKUX TPEOOBAHMIA, WICIIOIH30BAHUE MYIbTHMEIUHHBIX
PECYPCOB U KOMIBIOTEPHBIX TEXHOJOTHI 17151 00paboTKH,

nepegavyMd, CcUCTeMaru3anuu uHpopMmanuu, co3naHue 0a3  JaHHBIX, MPE3EHTAllMH  Pe3yJIbTaTOB
MO3HABATEJIbHON U MPAKTUYECKON AEATEIbHOCTH.

B ocHOBy mporpammbl MOJOXKEH MPHHIMI pa3BuBatoiiero oOyuenus. [Iporpamma omupaercs Ha
MaTepuai, U3y4eHHbIH B 8—9 Kiaccax, I03TOMY HEKOTOPbIE TEMbI Kypca paccCMaTpUBAIOTCS IOBTOPHO, HO yXkKe
Ha Ooliee BBICOKOM TEOpPETHYECKOM ypoBHE. Takoil Moaxo[ MO3BOJNSET YrayOnsTh U pa3BUBAThH MOHSATHE O
BEIIIECTBE U XMMHUUYECKOM IIPOLECCEe, 3aKPEIUIATh MPONWICHHBIM MaTepuanl B aKTUBHOW NaMATH ydaluxcs, a
TaKXe COXPaHATh PEEeMCTBEHHOCTbh B ITpOLecce O0yUEeHHUS.

Beaymass ponb B packpbITUM COAEpKaHUA Kypca XuMmuu 11 Kjacca TPUHAIJIEKHUT DIICKTPOHHOMN
TEOpUH, MEPHOANUYECKOMY 3aKOHY M CHCTEME XHMMHUUYECKHUX JJIEMEHTOB Kak HaumbOojee OOIMHMM HayYHBIM
OCHOBaM XHMMH.

B maHHOM Kypce CHCTeMaTHU3HPYIOTCS, 0000IIAIOTCS U YTIYyONSIOTCS 3HAHUS O paHee M3y4eHHBIX
TEOPHSIX U 3aKOHAX XMMHUYECKOM HAyKH, XMMUYECKUX MPOLECCax U MPOU3BOJICTBAX.

[IporpamMma oOecrnieunBaeT CO3HATENHLHOE YCBOCHUE YYAIIUMHUCS BAKHEUIINX XUMHYECKHX 3aKOHOB,
TEOpUH U TOHATUH; (opMHUpYyeT MpeACTaBI€HHE O POJIM XUMHUU B Pa3BUTUU Pa3HOOOpPA3HBIX oOTpaciei
MIPOM3BOJACTBA; 3HAKOMUT C BELIECTBAMHU, OKPYXAIOIMIMMHU YejnoBeka. [Ipy 3TOM OCHOBHOE BHUMaHHE
yIemseTcsl CYyIIHOCTH XMMHUYECKUX peaKIMil M MEeToJaM WX OCYIIECTBJIEHHUS, a TaKKe Croco0aM 3allluThl
OKPYKarOILEeH Cpebl.



[Iporpamma cocTtaBiieHa ¢ y4€TOM BEAYILIEH POJIM XUMMHUUYECKOTO 3KcrnepumenTa. [IpeaycmarpuBatorces
BCE BHJBl UIKOJHHOIO XHWMHYECKOTO OKCIIEPUMEHTa — JEMOHCTpalMH, JIabOpaTOpHbIE OIBITH U
npakTuueckue paboTsl. Pabouas mporpamMma mo XMMHM peanu3yercs uyepe3 (pOpMHpOBAaHUE Y YYalllUXCs
0011eyueOHbIX YMEHUI U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB NEATEIFHOCTH U KIFOUYEBBIX KOMIIETCHIIUN 32
C4€T UCIHOJB30BAaHUS TEXHOJIOTUNA KOJUJIEKTUBHOTO OOY4YEHHS, OMOPHBIX KOHCIEKTOB, IHIAKTHYECKUX
MaTepHajoB, W TPUMEHEHHS TEXHOJNOTHH TIpadUyeckoro TNpeACTaBICHUus UHPOpPMALUU pu
CTPYKTYPUPOBAHUU 3HAHUM.

B nenoM kypc mo3BoisieT pa3BUTh IIPEACTABICHMS YYalllMXCsl O IMO3HABAaEMOCTUM MHpA, €IUHCTBE
JKUBOM M HEXUBOM mNpupoibl, CcHOpMUPOBATH 3HAHUA O BAKHEWUIIMX aCIEKTaX COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, YMEHHs, BOCTpEOOBaHHbIC B NOBCEJHEBHOHN >KU3HU M IMO3BOJISIOIINE
OPUEHTUPOBATHCS B OKPYKAIOIIEM MUPE, BOCIIUTATH YEJIOBEKA, OCO3HAIOLIETO ce0sl YacThIO MPUPO/IBL.

Peanuzanus naHHOM IporpaMMbl B IpoLEcce OOY4EeHMsI MO3BOJIUT Yy4alllUMCS YCBOMUTH KIIIOUEBBIE
XUMUYECKHE KOMIIETEHIIMM W IOHATh POJb XHMHUM CPEAM JPYrUX HAyK O IpUPOJE, 3HAYEHUE ee U
YeJI0BEYECTBA.

[Iporpamma npemaraercs Ayt pabOThI IO HOBBIM yuyeOHHMKaM XxuMuu aBTopoB ['.E. Pym3utuca u O.I'.
®enpamana, npomeqmum 3kcrneptusy PAH u PAO u Bomeamum B ®DenepaibHblil epeyeHb Y4eOHHKOB,
PEKOMEHIOBaHHBIX MMUHHUCTEPCTBOM 00pa3oBaHus W Hayku P® K HCIONB30BaHHIO B 00pa30BaTEIbHOMN
nporiecce B 001e00pa3oBaTeIbHBIX YUPEKICHUAX.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA

1. OO6mas xapakTepucTHKa y4e0HOro nmpeaMera, ero MecTo B cucTeMe HayK.

IIpenmer «XuMus» BXOJUT B 00pa3oBaTesibHy0 001acTh «EcTecTBO3HAHUE.

IIxoNBHEIN KypC XUMHUH - OAWH M3 OCHOBHBLIX KOMIIOHCHTOB €CTCCTBCHHO - HAYYHOI'O 06pa3OBaHI/I$I.
OH BHOCHUT CYyLIECTBEHHBIH BKJIaJ B pellIeHHE 3aj1ad oOliero oOpasoBaHusi, oOecreunBas (GOpMUPOBAHUE Y
yqamuxcsa CCTCCTBECHHO - H&y‘-IHOfI KapTUHBI MHpa, PA3BUTUC HNX HUHTCIUICKTYAJIbHBIX, TBOPYCCKUX
CHOCOOHOCTEHM, NPUBUTHE LEHHOCTHBIX OPHEHTAIMi, MOATOTOBKY K JH3HM B YCJIOBHUSAX COBPEMEHHOIO
O6IlI€CTBa. PYKOBO[[CTBYFICB 06HII/IMI/I OeJsiMU U 3aJa4aMHi IIKOJIbI, U3YYCHUC XUMUHU BHOCHUT CBOM BKJIaJ B
oOoraieHre 3HaHUH y4alluxcs, B MX YMCTBEHHOE pa3BUTHE, B IMOJIMTEXHUYECKYIO MOATOTOBKY K TPYAY,
BBIPAOOTKY XKU3HEHHBIX MO3UIMA. XUMHS HE TOJIBKO MO3HAET 3aKOHBI MPUPOJBI U TEM CaMbIM, HapsIy C
JIpYTUMH Haykamu, oObsicHseT mup. OHa BOOpYy)KaeT dYeloBeKa 3HAHUSAMH Ui €ro MPOM3BOJCTBEHHOM
ACATCIIBHOCTH, IMO3BOJIACT B IMPOMBIINIJICHHBIX MaciTadax OCYHICCTBJIATE XUMHUUYCCKHUE IMPOLCCCHI B LEIAX
MIOJIyYEHUS HY’KHBIX BELLIECTB U MaTepuasoB. be3 packpeIThs 3T0il BTOPOH, AEMCTBEHHON CTOPOHBI XUMHUH, HE
MOTYT OBbITh IPABUJIBHO BOCIPUHSATHI OCHOBBI COBPEMEHHOW HayKH. YSCHEHHE POJIM XUMHH KaK OJHOU M3
IPOM3BOJUTENBHBIX CHJI OOIIECTBA, KaK BaXXHOro (pakTopa HAayyHO — TEXHUYECKOTro Mporpecca BHOCHUT
3HAYNTEIbHBIN BKJIaZl B DKOHOMHWYCCKYIO U MMOJUTCXHUYCCKYIO ITIOATOTOBKY yJalllUXCs.

2. OcHOBHBbIE 0CO0EHHOCTH paboueil MpPOrpaMmsl.
PabGouast mporpamma paccuntaHa Ha 68 y4yeOHBIX YAaCOB B COOTBETCTBUU C KaJCHIAPHBIM Oa3MCHBIM
yueOHBIM TUUTAHOM, TIpeycMaTpuBaronM 34 yaeOHbIX Heenu B yaeOHoM roay ans 11 kiacca:

% Jlis WTOTOBOTO TMOBTOPEHHS M YCICIIHOW TOJArOTOBKM K S5K3aMEHY 10 XHMHH, OpPTaHHU3YeTCs
MOBTOPEHHE BCEX TE€M, U3YUEHHBIX Ha CTapllel CTyleHH.

¢ [lpuMeHeHHE JEKIIMOHHO-CEMUHAPCKOTO METO/Ma W MOJIYJIHHOTO OOYUYEHHsS ITO3BOJISIIOT YUUTEIIO
W3JIOKUTh Y4YEOHBIM MaTepual MU BBHICBOOOIUTH TEM CaMbIM BpeMms s Oojee 3(P(HEeKTUBHOTO
MOBTOPEHMS BOIIPOCOB TEOPHUH U PEIICHUS 3a/1ay Ha MOCJIEAYIOIUX YPOKax B Mpeaesiax OTBEIEHHOIO
yuebHoro BpemeHH. Takas (opma opraHu3aluy 3aHATHI IO3BOJSET YCWIUTh NPAKTHUYECKYIO M
MPUKIAJHYI0 HaNpaBIEHHOCTh MPENoJiaBaHus, aKTUBHeEe MpUOOIIaTh yyammxcsi K pabore ¢
Y9€OHUKOM W APYTMMH YYEOHBIMH TOCOOHSMH, OOCCIIEYHB B pe3yibTaTe 00jiee BBHICOKWU YPOBEHB
MOATOTOBKU IIKOJIBHUKOB 110 XUMHUH



3. Heau u 3axa4u yueOHOro Kypca.
N3ydenune xumuu B cTapiieil mkoje Ha 6a30BOM ypOBHE HAlpaBJICHO HA TIOCTUIKEHUE CIEAYIOIINX LEeH:
OCBOEHHE 3HAHUN O XHMMHYECKOW COCTAaBIISIONIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, BaKHEHIIHX
XUMUYECKUX MTOHSTHUSAX, 3aKOHAX U TEOPUSIX;
OBJIaJIeHHEe YMEHHUSIMH TPUMEHATHh IOJIYYCHHBIC 3HAaHUS JUIsI OOBSICHEHHS Pa3HOOOPAa3HBIX XUMHUUYECKHUX
SIBICHUH W CBOWCTB BEHIECTB, OLICHKU POJIM XMMHUHM B PA3BUTHH COBPEMEHHBIX TEXHOJOTUM W MOJYy4YEHUU
HOBBIX MaTE€pUAJIOB;
Pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB U MHTEIICKTYaIbHBIX CIIOCOOHOCTEH B MPOIECCE CaMOCTOSTEIIEHOTO
MPUOOPETEHUST XUMHUYECKUX 3HAHUHN C MCIOJIB30BAHUEM PA3JIMYHBIX UCTOYHUKOB HH(POPMAIIMH, B TOM YHCIIE
KOMITbIOTEPHBIX;
BOCIIMTaHUEe YOC)KIICHHOCTH B TTO3UTUBHON POJIM XMMHH B )KMU3HU COBPEMEHHOTO 00IIeCTBa, HEOOXOIUMOCTH
XUMUYECKU IPAMOTHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpe/Ie;
NpUMeHeHHe MOJyYeHHbIX 3HAHUI M YMeHHUii /11 0€30MMacHOr0 MCIIOIb30BaHMS BEIICCTB U MaTEPHAJIOB B
OBITY, CEIbCKOM XO3SIIICTBE M Ha MPOU3BOACTBE, PEIICHUS MPAKTHUUYECKUX 3a]a4 B TMOBCEAHEBHOM KU3HH,
NpEayNpPEeXACHUS IBICHUN, HAHOCSIIMX BPE 3I0POBBIO YEJIOBEKA U OKPYXKAIOWIEH cpejie.

4. ba3oBble TPeOOBaHNS K NPEN0JaBAHNI0 Y4eOHOr0 Kypca, k ¢popmupoBanuio OYYH.

Pabouass mporpamma mnpegycMaTpuBacT (HOPMHPOBAHHE Y YYAIIUXCS OOIICY4eOHBIX YMEHUH W
HABBIKOB, YHHBEpPCAJIbHBIX CIIOCOOOB JAEATEIBPHOCTH M KIIOUEBBIX KOMIETeHIH. B 3ToM HampaBieHuu
npuopumemamu sl yaeOHOTO IpeaMeTa « XUMHEs B CTapIIeH MIKoJie Ha 6a30BOM YPOBHE SIBIISIOTCS:
-yMEHHE CaMOCTOSTETbHO U MOTHBHUPOBAHHO OPraHU30BBIBATH CBOIO MO3HABATEIBHYIO NEATEIBHOCTH (OT
IIOCTAHOBKH LIEJIM JI0 MTOJIy4Y€HHUS U OLIEHKH pe3yJIbTaTa);
-HMCII0JIb30BAHKUE JIEMEHTOB IPUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO-()YHKIIMOHATBHOTO aHAIIN3A;
-OIPEJIEIICHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00beKTa;
-yMEHHUE pa3BepHYTO 0OOCHOBHIBAThH CYXICHUS, AaBaTh ONMPEICICHUS, TPUBOIUTH 10KA3aTEIbCTBA;
-OLICHUBAaHUE U KOPPEKTHUPOBKA CBOErO MOBEJIEHUS B OKPY)KAIOILIEH Cpeje, BBIIOJHEHHWE B IPAKTHUECKOMN
NESTENIbHOCTH U B TTIOBCEIHEBHOM JKU3HU SKOJIOTHUECKUX TPEOOBAHUI;
-ACMIOJIb30BAaHNE MYJIBTUMEAUUHBIX PECYpPCOB M KOMITBIOTEPHBIX TEXHOJOTHU Al 00pabOTKH, IMepenadu,
cucTeMaruzaluu UHGOpPMAaLUU, co3/laHus 0a3 JaHHBIX, MPE3EHTAIMU PE3yJIbTATOB IO3HABATEIBHOW U
IIPaKTUYECKON NEATEIbHOCTH.

5. MeToanyeckne peKOMEHIAIUN ¥ TEXHOJIOTHYeCKHE MOAXO0AbI:

B xone npenonaBanus XUMUU B CTapiieil MIKOJIE B IENIAX peau3alii THYHOCTHO-OPUEHTUPOBAHHOTO
MoJIX0Jla B OOYYCHHHM Y4YallUXCs IIKOJBI-MHTEPHATA WCIOIB3YIOTCS CIIEAyIoIue 00pa3oBaTeIbHBIC
TeXHOJIOTMH:  3JI0pOBbecOeperaromme,  MOAYIbHO-0JI0UHbIE,  HWH(POPMAIMOHHO-KOMMYHHUKAIIHOHHEIE,
TECTOBBIE, YpOBHEBOU muddepeHnnanu, TPYNIOBON IEATETbHOCTH, OpPraHU3allMd CaMOCTOSTEIHHOM
paboThl, UcCcIea0BaTEIbCKHUE.

I[J'ISI JOCTUXKCHUSA ITIO0CTAaBJICHHBIX O6paSOBaTeJ'[BHBIX, BOCIIMTATCJIBHBIX W Pa3BUBAIOMIUX ueneﬁ
HCIIOJIB3YIOTCA METOAbI oﬁyqum{: CJl0B€ECHblE, HaZ]ZﬂaHble,’ npakmuvdeckue, nouckoebvlie,
uccneoogamenvckue,; penpooyKmueHble.

A TaxKe WUCHONB3YIOTCS pa3nuuyHblie (GopMbl 00y4eHHsI: JeKIus, ceMuHap-mpaktukym, WKT-
mpe3cHTanus;, XUMHUYECKUN JUKTAHT, pa3JIMYHbIC BUJbI CAMOCTOATCIIbHBIX pa60T, TECT, 3a4€CT.

B 6:104HO-MOIyTEHOM TEXHOIOTUU MPUOPUTETHBIMU SBIISIOTCS (DOPMBI:

Ypox — nexyus. B TeueHWe MBYX YacOB HM3JIaracTcsl BeCh TCOPSTHUSCKHHA MaTtepuan TeMmbl. Ha
OCHOBE (PpOHTANILHOI Oeceqpl C KIIACCOM, MPUBIEUYCHUE YJAIIUXCs K OOBSICHEHUIO YYUTEIh BBISICHSET, KaK
YCBaMBAIOTCSI BOMPOCHI Teopuu. JlocTmkennto 6omee 3¢(HEeKTUBHOTO KOHEUHOTO pe3yiibTaTa CIOCOOCTBYIOT,
AJIEMEHTHI MEPBUYHOTO KOHTPOJSI (HAmpuMep, OTBETHl Ha BOIMPOCHI, TUKTAHTHI, TECTH M T.1.) Ha aTHx ke
YpOKax paccMaTpUBAIOTCS CIydad MPUMEHEHHUS BOIMPOCOB TEOPUU K BBINMOJHEHUIO HECIOKHBIX 3aJaHUM.
OO0pa3ipl pemeHnil ToKa3pIBaeT YUUTENh MIIM HauOoJee MOArOTOBICHHBINM yUUTeIeM yJalluiics. Yyamuecs
IIPH TOM KOHCIIEKTUPYIOT JICKITHIO.

VYpox - npaxmuxym. OCHOBHas 3a/1a4a YPOKOB MPAKTUYECKUX 3aHATHH 3aKITI0YaeTCs B 3aKPETJICHUH U
YIIYONICHHH TEOPETHYEeCKOTO MaTephajia H3JIOKEHHOTO Ha JieKud. Ha ocHoBe ompoca ydammxcss




MIOBTOPEHUS BOIIPOCOB TEOPHH HAa HECKOJBKHX YPOKaX YYHTENb JOOWBAaeTCS TOTO, YTOOBI BCE YydalIuecs
YCBOWJIM OCHOBHBIE BOIIPOCHI TEOPHUH HAa YpPOBHE NMPOTPaMMHBIX TpeOOBaHWUM. 31€Ch )K€ OCYLIECTBISETCS
nuddepeHImpoBaHHas padoTa ¢ y4eTOM HUHTEpeca KaKIOro YUYeHHKA, BhIPAOATHIBAIOTCS YMEHUS U HABBIKH
COCTaBJICHUSI OCHOBHBIX THIIOB XHMHYECKHX YpPAaBHEHHH M pEUICHUS THUIOBBIX XUMHUYECKUX 3ajad.
OOcyXIaroTcs HECKOJBKO MAaTeMaTUYeCKHX BapHaHTOB pEIICHUS OMOPHBIX (KJIFOYEBBIX) 3313y, UX
odopmIICHHE.

Hcnonp3ys AMIAKTHYECKUH MaTepuan W Jpyrue mocoOusi, MPOBOAUTCS camocmosmenvras paboma
obyyaioujeco xapakxmepa € TOCIEIYIOUIMM OOCYKICHHEM pe3yJbTaToB Ha 3TOM JK€ YpOKE, BEAETCS
UCTIPABJICHUE OIINOOK.

Vpox — 3auem. llpu mpoBeneHUM 3adeTa, BOMPOCHI TEOPUH K 3a4eTy W MPAKTUYECKHE 3aJaHUs
U3BECTHBI ydalleMycs 3apaHee HE MEHee, 4YeM 3a TPHU HENeNd [0 Hero. Ydyamuecs IOJy4aroT
UHIMBUAYalIbHBIC 33JaHus 10 Teme. s TMOodydeHus MOJOXKHUTEIbHOH OIEHKH, ydalleMycs HaJ0 3HaTh
BOIIPOCHI TEOPHH (3aMUcaTh HY)KHbIC (DOPMYIIbI, TOHUMATh X CMBICII, PACCKa3aTh O COJCPKaHHH BOITPOCA).

OCOOEHHOCTH OPTOIMEAUYECKOTO PEXUMA IIKOJbI-MHTEpHATA Ui OOJBHBIX CKOJIMO30M YYaIIHXCS
YYUTHIBAIOTCS B BHIOOpE mNpPHEMOB OOyYeHHsl Ha YypOKax: IMPOBEJACHHWE B TEYCHHE ypoka 2-3
(U3KYIBTMHHYTOK, COOJIIOJICHHE PEKUMa KOHTPOJIS HaJl OCAHKOW y4eHHKa MpH padoTe 3a Y4eOHBIM CTOJIOM.

B kauectBe MeromuMyeckod W WHGPOPMAIMOHHOW TOJIEPKKUA HCHOIb3YIOTCS HHTEPAKTHBHBIC
HarJsgHBIe ocoOus, pecypcsl MHTEepHeTa, (hoHa 1udpoBbiX obOpasoBarenbHbIXx pecypcoB (LIOP) Llentpa
TOBBIIICHUS KBATH(DUKAMU ¥ HHOOPMAIIMOHHO-METOJAUYECKONH Pa0OThI I'. MarHuTOropcka M IIKOJbHOU
MeINaTeKH.

Cdopmuposannsbie y yuamnuxcs 3YH u OYVYH B pesynbrare oOyuenus xumuu B 10-11 kitaccax tTecHo
CBSI3aHbI CO CJIEAYIOIIUMH IIPEIMETaMU:

MaTEeMAaTHKA: CBSA3b MEKJY BEIMYMHAMHM MACChl M YHMCIOM MOJIEH BEIIECTBA, MEXAY KOJIUYECTBOM
BEUIECTBA W TEIUIOBOW DJHEPrHEH, BBIIEIMBINCHCS WIA IOINIOTUBLIEWCS B pE3yjibTaTe XHUMHUYECKOIO
B3aUMOJICHCTBHUS, BBIPAKACTCS MPSIMOW TMPOMOPLMOHAIBHONW 3aBHCUMOCTBIO Y = K*X. Oo6parHas
HPONOPIMOHATIBHOCTE  Y=K/X BBIpaXkaeT CBSA3b MEXKIY MAaccoil pacTBOpa M €ro KOHICHTpAaIlHed IpH
pa3baBiIeHMH WM yHapuBaHMM pacTBopa. Haumbosiee yacTo Ha ypokax XUMHMU HPOM3BOIATCS PACUETHI C
WCIIOJIb30BAHNUEM ITOHATUN «IIPOLEHT», «IIPOIOPLUS», KyPABHEHUEY.

unpopmatuka u UKT: Hassiku ucnons3oBanus LJOPoB (BupTyanbHble 1a00paTOPHH, SJIEKTPOHHbIE
y4€OHUKH, SHIUKIONEINH, CIIPAaBOUYHUKH), paboThl B MIHTepHEeTe Npu co3MaHUM Mpe3eHTalnui U HalucaHUs
pedepaToB 1 HayYHO-HCCIEI0BATEIbCKUX PAOOT.

0M0JI0TMA: 3HaAHHE OMOJIOTUYECKON POJIM XMMHYECKUX JIEMEHTOB (MHKPO- M MAaKpO3JIEMEHTOB) U MX
COEJMHEHUH B pa3IMYHbIX OMOJIOTHYECKUX Ipoleccax (TeHeTHKa, MeTaboau3M U T.J.).

¢pu3uka: 3HaHHE OOIIMX OOBEKTOB HM3y4YEHHS, TaKUX KakK BEILECTBO, €r0 CTPOEHHE M CBOMCTBA Ha
MHUKpPO- 1 MaKpOYpOBHSX OpraHu3aliy. 3HaHus (PU3NYECKHX 3aKOHOB COXpPaHEHUs (Macchl, 3apsa, SHEPTHH)
Y IPUHIMIIA MUHAUMYMAa [TOTEHIINAIbHON SHEPTUU UCIIOJIB3YIOTCS JUIsl COCTABIIEHHS MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUH PeaKLUi, TEPMOXUMHUUYECKUX YPAaBHCHUM.

MECTO KYPCA XUMHUHU B YYHEBHOM IIJTAHE

B yueOHOM 1utaHe Ha u3ydenue xumun B 11 kiacce oTBoanTCS 2 y4eOHBIX Yaca B HEJEII0) ; Bcero 68
y4EOHBIX 3aHATHH.

Pacnipenienenrie BpeMeHH IO TeMaM IPOrpaMMbl JAHO OPHUEHTHPOBOYHO. YUUTENIb MOYKET W3MEHSThH
€ro B IpeJenax roJloBoi cyMMbl yacoB. PacnpeseneHne 4acoB 1o temam 0a3upyercs Ha OCHOBE aBTOPCKOM
nporpammbl H.H. I"apei(ABTOopckas mporpamma: Xumusi. Paboune nporpammel. [Ipenmernas nunus ydeOHuU-
koB I'. E. Pym3uruca, ®@. I'. ®enpamana. 11 kmacca / M. : Ilpocemenue, 2017.).

Taxkum o6pazom, B 11 kimacce mporpamma paccurMTaHa Ha 68 JacoB, U3 pacuera - 2 y4eOHBIX daca B
HEJIeNI0, U3 HUX: JJIS POBEACHUS KOHTPOJIBHBIX - 5 4yacoB, MpakTHyeckux padboT - 10 yacos, mabopaTopHbIX
OTIBITOB — 6.

Pabouas mporpamma opueHTHpOBaHA HA YICOHUK:



Pyosumuc I'.E., ®envoman @O.0. Xumua. Ocnosvt oo6wei xumuu. 11 knacc. Mockea,
Ilpoceewienue, 2017 2.

TPEBOBAHMUS K YPOBHIO IIOAI'OTOBKH OBYYAIOIIUXCSA HA CTYIIEHHU
CPEJHEI'O (ITOJIHOI'O) OBPA3OBAHUA

B pe3ynbrare u3yueHus XMMHHA Ha 0a30BOM YPOBHE YYCHHK JTOJDKEH

3namv/nonumams:

- eadicHenwue XUMUYECKUE HNOHAMUA. BEIICCTBO, XHMHYCCKHH JJIEMEHT, aToM, MOJICKYJIa,
OTHOCUTCIIBHBIC aTOMHas1 H MOJ'IeKy.HSIpHaSI MacChbl, HOH, aHHOTpOHI/IH, HU30TOIIbI, XHMMHYCCKasd CBA3b,
3JIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTh, CTEIICHb OKHCICHHUS, MOJIb, MOJISIPHAS Macca, MOJSIPHBIA 00BEM,
BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISPHOTO CTPOCHUS, PACTBOPHI, JJICKTPOJUT U HEIICKTPOJIHT,
IEKTPOIMTUYCCKAS TUCCOLMAINS, OKUCIMTEIb U BOCCTAHOBHUTEIb, OKUCIICHHE M BOCCTAHOBJICHHE, TEIIJIOBOM
s deKT peakiuu, CKOPOCTh XUMUYECKOW PEaKIny, KaTaun3, XUMUIECKOe PaBHOBECHE, YIIICPOIHBIN CKENeT,
(GyHKIIMOHAIbHAS TPYIIA, K30MEPHs, TOMOJIOTHS;

- OCHOGHblE 3AKOHbI XUMUU. COXPAHCHHSI MAcChl BEIIECTB, IMOCTOSTHCTBA COCTaBa, NMEPHOAMYCCKUN
3aKOH;

- OCHOGHble Meopuu XUMUU. XUMUYCCKOW CBS3H, JIJICKTPOJMTUYCCKOW TUCCOLMAIUHU, CTPOCHUS
OpPTaHMYECKUX COCAMHECHHUI;

- 8avICHellUe Beuecmea U Mamepuaivl: OCHOBHBIC METAJUTbI M CIUIABBI; CEPHASI, COJISIHASI, a30THAS U
YKCYCHasl KUCJIOTBI; LISJI0OYH, aMMHaK, MUHEPaIbHbBIC YIOOPEHUs, METaH, STHIICH, alleTUJICH, OCH30JI, TAaHOJI,
JKUPBI, MBI, TIIOKO3a, caxapo3a, Kpaxmall, KJIeTJyaTka, OCJIKH, NCKYCCTBEHHBIC I CHHTETUYECKHE BOJIOKHA,
Kay4yKH, TJIaCTMACCHI,

ymems:

- HA3b186AMb V3YUCHHBIC BEIIECTBA M0 «TPUBHAILHOW)» WIIH MEXYHAPOIHON HOMECHKIIATYPE;

- onpeodensams: BAICHTHOCTD U CTCTICHb OKUCIICHHSI XUMUYECKUX JICMEHTOB, TUII XUMUYECKOU CBSI3U B
COCIUHCHUAX, 3ap5111 HOHa, xapaKTep CpCIIBI B BOOHBIX paCTBOan HCOpFaHI/I‘ICCKI/IX COGI[I/IHGHI/If/'I, OKHUCIIUTCIIb
¥ BOCCTAHOBHUTEIIb, IPUHAICKHOCTD BEIICCTB K Pa3IMYHBIM KJIacCaM OPraHUYECKUX COCTUHCHUIA;

- Xapakmepu3oeamsp: dJICMCHTH MAJBIX TIEPUOJOB 0 UX TOJOKEHHUIO B TEPUOJIMUYECKON CHUCTEME
JI.. MenneneeBa; oOImMe XUMHUYECKHE CBOWMCTBA METAJZIOB, HEMETAJLIOB, OCHOBHBIX KIJIACCOB
HGOpFaHI/I‘ICCKI/IX nu OpFaHI/I‘-IGCKI/IX COCHHHCHHﬁ; CTpOGHI/Ie U XUMHUYCCKHC CBOﬁCTBa I/ISyLIeHHI)IX
OpPTaHUYECKUX COCAMHEHUN;

- 00BACHAMb: 3aBUCUMOCTD CBOIMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS; MPUPOIY XUMHUECKOH CBSI3U
(MOHHOI, KOBaJEHTHON, METaJUIMYECKOW), 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU M TOJOKCHHS
XUMHUYCCKOI'O paBHOB€CI/I$I oT paBJ’II/ILIHI)IX @aKTOpOBI

- 6bINOJIHAMB XUMHUUYECKUN ODKCIEPUMEHT IO pAaclo3HABAHUIO BaXHEHIIMX HEOPTaHUYECKUX U
OpFaHI/I‘IGCKI/IX BCIICCTB,

- NP060OUmMb CaMOCTOSITEIBHBIA MOUCK XUMUYECKOW HH(OpPMAIMH C UCIOIB30BAHUEM Pa3IHMYHBIX
UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3JaHUM, KOMIBIOTEpHbIX 0a3 JaHHBIX, pecypcoB HHTepHera);
UCIIONIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00OpabOTKM W TMepeiayd XUMUYecKod WHPOpMaluu U ee
IPEJICTaBICHUS B Pa3INYHbIX (hopMax;

UCnOIb306amb NpuodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu U
NO6CEOHEGHOU HCUIHU ONIA:

- 00BSCHEHUS XUMHYCCKUX SBJICHUN, IPOUCXOISIINX B MPUPOJIE, OBITY U Ha TIPOU3BOJICTBE;

- OMNpeleleHHUs] BO3MOXXHOCTU TPOTEKAaHUsS XMUMHUYECKUX TMPEBPAIICHUN B PA3IMUYHBIX YCIOBHSIX W
OIICHKH MX ITOCIICICTBHIA;

- 9KOJIOTHYECKH IPaMOTHOTO TTOBE/ICHUS B OKPYKAIOIIEH cperie;

- OIICHKH BJIMSIHUSL XUMHYECKOTO 3arps3HEHUsS OKPYXKAIOMIEH Cpeibl Ha OPTaHW3M YeoBeKa U JIpyrue
JKUBBIE OpPTaHU3MBI;

- Oe3omacHOro oOpamieHuss ¢ TOpPIOYMMU U TOKCHMYHBIMHU  BEIIECTBaMH, J1IaOOpPaTOPHBIM
o0opynoBaHueM;



- IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIEHTPAIIMHU B OBITY M Ha MIPOU3BOJICTBE;

- KPUTHYECKOW OLIEHKU JIOCTOBEPHOCTH XHWMHUYECKOW HWH(pOpMAIMK, IMOCTYMHAIOImEeH M3 pa3HbIX
HMCTOYHHUKOB.

COJAEP/KAHUE TEM YYEBHOTI'O KYPCA

Tema 1. Baxkueilinme XuMuuecKue MOHATHA U 3aKOHBI (8 YacoB)

Atom. Xumunueckuii 3neMeHT. M3otonel. [IpocTsie U ClI0XKHBIE BELIECTBA.

3aKOH COXpaHEHHUsl MAacChl BEILECTB, 3AKOH COXPAHEHMS W MPEBPAIICHUS SHEPTrUU MPU XUMUYECKUX
peakLuaX, 3aKOH IIOCTOSHCTBA COCTaBa. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOSHUS.

ATomHbIe opbuTany, S-, p-, d-, f-amekTporsl. OCOOEHHOCTH pa3MEICHHS IICKTPOHOB 10 OPOUTANIAM B
aToMax MajblX U OOJIBLIIMX MEPUOJI0B. DHEPIeTUYECKUE YPOBHU, NOAYpOBHU. CBA3b NEPUOJIUYECKOTO 3aKOHA
U NEPUOJNYECKON CHUCTEMbl XMMHYECKUX 3JIEMEHTOB C TEOpUEW CTpoeHHs aTOMOB. KopoTkuii W JUIMHHBINA
BapuUaHTBl TaONMIBI XUMHUYECKUX JJIEMEHTOB. llonokeHWe B TEPUOJUYECKOM CHUCTEME XHMHUYECKHX
3JIEMEHTOB BOJOPO/1a, TAHTAHOMI0B, aKTHHOUIOB U UCKYCCTBEHHO IOJIyYEHHBIX JJIEMEHTOB.

BajleHTHOCTP M BaJeHTHbIE BO3MOXKHOCTM aTOMOB. Ilepuonnueckoe W3MEHEHHME BaJCHTHOCTH M
pa3MepoB aTOMOB.

Pacuernsble 3a1auu. Beruucienue maccel, 00beMa WM KOJMYECTBA BEIECTBA IO M3BECTHOM Macce,
00BeMy WM KOJIMYECTBY BEIIECTBA OJHOTO W3 BCTYMUBIIUX B PEAKIMIO WIM MOTYYUBIIMXCS B PE3YJbTATE
pEeaKIu BELIECTB.

Tema 2. CTpoenue BemecTBa (7 4acoB)

Xumuueckas cBsi3b. Buibl 1 MexaHu3Mbl 00pa30BaHUsI XUMHUECKOU CBsi3U. MonHas cBs3b. Katnonsl u
aHuoHbl. KoBaneHnTHas HenoJisipHas cCBsA3b. KoBaJleHTHass MNOJISIpHAsE CBSA3b. OJEKTPOOTPULATEIBHOCTb.
Crenenn okucieHus. Metammnyeckas cBsizb. BogoponHast cBsizb. [IpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYII
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB.

Tunsl KpUCTAJIIMUECKUX PELIETOK M CBOWCTBA BemiecTB. IIpuunMHBI MHOrooOpas3usi BEILECTB:
M30MEpHsl, TOMOJIOTHUS, JUIOTPOIHNS, U30TOIUSI.

JdemoHcTpanuu. Mozaenn MOHHBIX, aTOMHBIX, MOJEKYJISIPHBIX M METAUIMYECKUX KPUCTAIUIMYECKHUX
pemetok. Dpdext Tungans. Monenn MOIeKya H30MEPOB, TOMOJIOTOB.

PacueTrnsble 3agaun. Brruncienne macchl (KOJTUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEAKIUH, €CIIN
JUISL €T0 TIOJIyYE€HHMs 1aH PacTBOP C OIIPENEICHHON MaCcCOBOM 0JI€M UCXOQHOTO BEIIECTBA.

Tema 3. Xumuyeckue peakuuu (7 4acoB)

Knaccugukanus XuMHUecKuX peakiuii B HEOpraHn4ecKoi 1 OpraHnYecKOi XUMUH.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB. 3aKOH JAECUCTBYIOIIMX Macc. JHEprus
aktuBanmu. Karanu3 wu kartamuzatopbl. OOpaTuMocTh peakuuil. Xumuuyeckoe paBHoBecue. CmelieHue
paBHOBecHs MOJ AelcTBUEM pa3nuuHbIX ¢aktopoB. [Ipunnun Jlelllarense. IIpon3BoacTBO cepHON KHUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanmuu. 3aBUCUMOCTb CKOPOCTH PEaKLIMM OT KOHLEHTPAalMU M TeMIeparypsl. Pasnoxenue
NepoKcHJa BOJOpOJAa B MPUCYTCTBUM KaranuzaTopa. OrpeneneHue cpelbl pacTBopa € HOMOIIbIO
YHUBEPCAIBHOTO UHANKATOPA.

JlabopaTopuble onbIThl. [IpoBeneHNe peakuii MOHHOTO OOMEHA I XapaKTEPUCTHKUA CBOMCTB
JJIEKTPOJIUTOB.

IIpakTnueckas padora. BnusHue pa3nuyHbix (pakTOPOB Ha CKOPOCTh XUMUYECKOW PEAKIUU.

PacueTrHsble 3agaun. Brruncienne macchl (KOJTUYECTBa BELIECTBA, 00beMa) MPOAYKTa PEaKIUH, €ClIu
M3BECTHA Macca UCXOJIHOTO BEIIECTBA, COAEPIKAIIETO ONPEIEICHHYIO OO IpUMeEceH.

Tema 4.PacTBOpsbI (7 4acos)

HucnepcHbie cuctembl. MctuHHble pacTBOpbl. CrocoObl BBIPaKEHHS KOHIIEHTpAIlMM PacTBOPOB:
MaccoBast 10JIs1 PACTBOPEHHOI'O BELIECTBA, MOJIsIpHas KOHIEHTpanus. Komtonaabie pacTBOphL. 3051H, TENH.

Onexktponutuyeckass aucconuanus. CusibHble U cialOble  AJIEKTPONUTHL.  Kuciomuo-ocHogHbie
e3aumooelicmeusi 6 pacmeopax. Cpena BOJIHBIX PAacTBOPOB: KHCHasg, HEWTpajbHas, Ieilo4Has. HowuHoe
npoussedeHnue 600vl. Bomoponuelii mokasareins (PH) pacteopa.

T'uoponuz opeanuueckux u HeOP2aHUYECKUX COCOUHEHUU.



IIpakTuyeckas padora. [Ipurorosienue pactTBopa ¢ 3aJJaHHON MOJISIPHOM KOHIIEHTpaIen

Tema 5.27exkTpoxumMuveckue peakuuu (5 4acoB)

XHUMHYECKUE UCTOUYHUKH TOKA. P CTAaHAAPTHBIX 3JEKTPOJHBIX OTEHIHUAIOB. DJIEKTPOJIU3 PACTBOPOB
U pacmaBoB. [lousamue o kopposuu memannos. Cnocobwl 3auumul 0m Koppo3uu.

Tema 6. MeTtaibl (12 yacoB)

[TonoxkeHHe METANIOB B TEPUOAMYECKON CHCTeME XUMHUYECKHX dyeMeHToB. OOmmme cBolicTBa
METAJIJIOB. DIEKTPOXUMHUUECKHM psijl HaNpsiKeHui MeTaisioB. O01Me crnocoObl MOMyuYeHUsI METAIIOB.

O0630p METaJUIOB TIABHBIX MOATPYII (A-TPYIIN) MEPUOANIECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB.

O630p MetaiioB riaaBHbIX noiarpymmn (b-rpynm) nmepuoanyeckoil cUCTeMbl XMMUYECKUX 3JIEMEHTOB
(Menb, LIUHK, MUMAaH, Xpom, JHcene3o, HUKeb, NIamuHa).

CmiaBbl METAJUIOB.

OKcubl ¥ THAPOKCUIBI METAIIIOB.

JemoncTpanun. O3HakomiieHHE C oOpasllaMd METAJIOB U WX coeAMHEeHud. BzaumopeiictBue
LICJIOYHBIX M IIEJIOYHO3EMEIBHBIX METa/UIOB C BOMOM. B3amMopnencrBue Menu C KHUCIOPOAOM M CEPOM.
OnexTpoaun3 pacteopa xsuopuna meau (I1). OnbITel Mo KOPPO3UK METAIIIOB U 3aIUTE OT Hee.

JlaGopaTopHble onbIThl.B3auMojeiicTBue IMHKAa W Kejle€3a C PACTBOPAMU KHUCJIOT M IIEJIOYEH.
3HAKOMCTBO C 00pa3liaMyu METAJIOB U UX pylaMu (paboTa ¢ KOJUICKIUSIMHU).

Pacuernbie 3agaun.Pacyersl 10 XMMHUYECKUM YPABHEHMSM, CBSI3aHHBIE C MACCOBOM JOJIE€H BbIXOZAA
MPOJIYKTa PEaKLUU OT TEOPETUUYECKH BO3MOKHOIO

IIpakTuyeckasi padora. Pemenue 3xcnepuMeHTAILHBIX 32124 10 TeMe «MeTayn.

Tema 7. Hemerananl (10 yacoB)

O0630p cBolicTB HemMeTaLu10B. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA TUMUYHBIX HEMETAJUIOB.
OKcuibl HEMETAJUIOB M KHCIIOPOA0COIEpKAIIUE KHCIOTHL. BomopoiHbIe COeAMHEHUST HEMETAILIOB.

Jdemonctpanun.O6pasusl HeMeTaysioB. OOpa3ibl OKCHIOB HEMETANIOB M KHCIOPOACOAEPIKAIINX
kuciotT. ['openue cepsl, pocdopa, xene3a, MarHust B KUCIOPOJIE.

JlaGopaTopHblie onbIThI. 3HAKOMCTBO ¢ 00pa3laMyd HEMETAUIOB M MX MPUPOIHBIMH COEIUHEHHUSIMHU
(pabota c kouiekusamMu). PacroznaBanue XJ0puaoB, Cyiab(haToB, KApOOHATOB.

['eneTnueckas CBsi3b HEOPTAaHUYECKUX M OPTAaHUYECKHUX BEILIECTB.

IIpakTnyeckas padora. Pemenne sxcnepuMeHTaNbHBIX 327124 10 Teme « HemeTamnbny.

Tema 8. Xumus u :ku3Hb. (54.)

X¥uMHS B NMPOMBIIUIEHHOCTH. [IpMHIMINBI XMMUYECKOTO IMPOM3BOJCTBA. XHUMHUKO-TEXHOJIOTHYECKHE
IIPUHIUIIBI IPOMBIIIIIEHHOTO NIOJIy4eHHs: MeTaju1oB. IIponsBoacTso uyryHna. IIpoussoacTso cranu.

Xumus B 0bITy. XMUYECKasi IPOMBIIUIEHHOCTbh U OKpYXKarolias cpea.

IIpakTukym 7 4). PemieHue 3KCHepUMEHTAIBHBIX 3aJa4 MO HEOPraHWMYECKOH XUMUU; pEeUIeHHE
SKCIEPUMEHTAJIBHBIX 3a]a4 [10 OPraHUYECKON XMMHUU; PEILICHHUE NIPAKTUUYECKUX PACYCTHBIX 3a]1a4; IIOJIy4ECHHUE,
coOMpaHHe U PaCIIO3HABaHUE Ta30B.

TEMATHYECKOE INTAHUPOBAHUE

Ne HanmenoBanue VYyeOnbie | KonTposnbHbIe [IpakTrueckas 4acThb
paszziena pa3zesnoB U TeM Yackl paboThI 1a0opaToOpHbIE | MPAKTUYECKHE
U TEM OTTBITHI paboThI

1. Baxneiimue 8 1 - -
XUMHYECKHE TOHATHUS U
3aKOHBI

2. CtpoeHue BenecTBa 7 1 - -

3. XUMHYECKUE PeaKIun 7 - 2 -

4. PactBopbl 7 - 1 1

S. DNEKTPOXUMHUYECKHE 5 1
peaknuu




6. MeTannsl 12 1 1 1
1. Hemeramnsr 10 1 2 -
8. XUMMSA U )KU3HD 5 - - -
9. [TpakTukym,0060011eHIE 7 1 - 3)

Hroro: 68 6 6 8

Kpurepuu u HOpMBI OLIEHKH 3HAHUH M YMEHUI 00y4aroIuXcs

KonTpomns pe3ynpTaToB 00y4eHHs SBISIETCS OJHOM M3 BaYKHEHITNX KOMIIOHEHTOB TIpoliecca o0ydeHns XUMHU. B mporecce
00y4eHHs IOJDKHBI OBITh YCTAHOBJICHBI YETKHE B3aMMOCBS3H MEXKAY MOHATHAMH, (GOPMHPYEMBIMH Yy ydaluxcs. VIMEHHO TakuM
00pa3oM y HHX CO3[aeTcs ONpeeNeHHas CucTeMa 3HaHui. Kaxast HoBast TeMa paccMaTpHBAeTCsl JHIIb TIOCTIE TOTO, KaK YIUTENb
MIPOBEAET KOHTPOJIb OLICHUBAHUS YPOBHS YCBOCHHMS MOIYyYSHHBIX 3HAHUH JUI BOCHIPUATHS HOBOTO MaTepHasa. BelmonHeHne Kakux-
1100 ympakHeHHH 10 HOBOII TeMe CIocoOCTByeT Oonee MOJIHOMY, OCO3HAaHHOMY YCBOGHMIO MaTepHuana, CO3[4aeT YCIOBUS i
(OpMUPOBaHUS Y yJaIMXCS CUCTEMBl XUMHUUECKHX NOHSTHUH, JIOTHYECKH CBSI3aHHBIX JIPYT C IPYTOM.

KoHTposnb 3HaHUH ydanyxcs T0JDKeH HPOBOJUTHCS YUUTETIEM CUCTEMaTHYeCKU. Buibl KOHTPOJIS MOTYT OBITH POITUCAHEI B
TOZI0BOM TEMaTHYECKOM IUIAaHUPOBAaHHH, a TAK)KE B IUIAHE M KOHCIEKTe ypoka. OpHEHTHPOM Ul yYUTENs] XUMUH JIOJDKHBI OBITh
uMerolrecs B mporpaMMax pyopHkH «J{ocTimkeHue npeIMeTHbIX, MeTalpeMETHBIX U IMYHOCTHBIX PE3YJIbTaTOBY.

KJ'IaCCI/IleI/IKaQI/II/I BHUJIOB KOHTPOJIA PE3YJILTATOB 06ygeHI/IH XUMHUHN

1. Ilo MecTy B y4eOHOM IIpoOIECCE

BBoIHBII KOHTPOIIH Akryanuzauus [IpenBapuTeIbHBIN KOHTPOJIb
OTIOPHBIX HJIH OCYIIECTBISIOT ISl IMATHOCTHKHU
OCTAaTOYHBIX 3HAHUH | HMCXOJHOTO YPOBHS 3HAHUHM U YMCHUH
10 TeMe LIKOJIbHUKOB, IO3TOMY MIPUMEHSAETCS B

HayaJie V‘-Ie6HOFO roaa, nepea N3y4CHUeM
HOBOI'O pasacja Ui TCMbI

Texyrmmii KOHTPOIIb KonTpois ycBoeHust | IIpoBOAUTCS YIUTENEM Ha IPOTSHKEHNUN
y4eOHOIr0 MaTepuaa | BCEro y4eOHOIo 3aHATHS C LEJIBI0
B XOJIE OTCJIE)KMBAHUS KAYECTBA YCBOCHUS
[103HABATENHHOTO XUMHWYICCKHUX 3HAHUHA U YMEHUH,
mpotiiecca PAacCMOTPEHHBIX Ha YPOKE

Temarnyeckuii KouTposus| Mrorosas mposepka | IIpoBoamTcs mocie M3y4eHus KaKoro-
10 TEME Y4eOHOIO 100 KpYIIHOI'O pa3iena Kypca, Kak
MaTepHuaiga [IPAaBUIIO, B KOHIIE YETBEPTH, ITOIYTOIHSL,

THUMECTDA. V4eOHOro rona

HTOroBeIii KOHTPOJb Bwua xoHTpOJIS IIpoBoaurcs B (hopMe UTOrOBOM

YCBOCHHS KOHTPOJLHOH PaOOThl/KOHTPOJILHOTO

yuebHoro marepuana | tecra wid B popme 'MA nim EI'D
3a BECh KYPC

o0yuenus

1. Ilo opMe

IIPOBCACHUS.

* IHiuBUAyanbHbIH.
¢ OpoHTANLHBIN (MACCOBBIH).

croco0y OpraHu3alKH.
* YCTHBIMN.
¢ [IncEMEHHBIH.

*[IpaKTUYEeCKUH.

OueHnBaHne yCTHOTO OTBETa

HNuanBuayaabHbIii KOHTPOJIb PE3YJIbTATOB MOXKET IIPOBOJUTHCS Ha YpOKe Kak B (popMe KPaTKOro ompoca ¢ MecTa
(ppoHTanbHas KOHTpOIMpYIOLIas Oecena), Tak ¥ B BUJIC 00CTONTeJbHOM NMPOBEPKH 3HAHUN W YMeHHil y JOCKH. DTOT BUJI Olpoca
(MHAMBUYabHBIM) MOKHO TPOBOAMTH Ha JTalax aKTyaIM3alud 3HAaHWH, W3y4eHUs HOBOTO MaTepHana, 3aKpeIUIeHHS |
COBEpPIICHCTBOBAHUS 3HAHWW W NPOBEPKH YCBOCHUS HOBOTO MaTepuana. Bompocsl yumTemns Ui KpaTKOro Ompoca JOJDKHBI OBITH
JIAKOHUYHBI, C(OPMYJIMPOBAHEI B MOHATHBIX YYEHHKY TEPMHHAX W TpeOOBaTh KPaTKOro OTBeTa. JJI1 SKOHOMHH BPEMEHH MOKHO
HCIIOJIB30BATh KAPTOYKH C BOIIPOCAMH, HA KOTOPBIE YUCHUKH TOTOBSATCA OTBETHTH Y JIOCKH.

Bo Bpemst oTBeTa yuarmerocs il JOCTHXKEHUST yCTOMYMBOTO BHUMAHUSI KJlacca MOJIE3HO MPEAyCMOTPETh MOCIEAyoIIee 3a
OTBETOM PEICH3NPOBAHNE CO CTOPOHBI IPYTUX yUAINXCS, UCTIPaBIEHUE JOMYIIEHHBIX OIIHOOK, JOTIOJHEHHE.



Ilpn mpoBeneHuH ompoca JOIyCKaeTcs 3a/aBaTh ydalleMyCsl HaBOASIINME BOINPOCHI JJIs TOTO, YTOObI MOMOYb €My
chopMyIIMpoOBaTh CBOM MBICIH. MOTYT OBITh M JOIOJHHUTEILHBIE BONPOCHL, €CJIM OHU HEOOXOIMMBI ISl MIPEACTOSILEr0 U3YYEHHs
HOBOTO MaTepuana. Bo BpeMsi yCTHOrO OTBETa y4alllerocs Y4YUTENb HMEET BO3MOMKHOCTB 3aaTh JONOJHHUTENBHBIA BOIPOC
JUArHOCTHYECKOTO XapaKTepa, KOTOPBIN MOMOKET BBIIBUTH COCTOSTHAE 3HAHUN M YMEHHH OTBEYAIOIIETO.

[TpoBeneHme yCTHOrO MHANBUIYAIBHOTO KOHTPOJISI TpeOyeT OT yuuTelst COOpaHHOCTH M BHUMAHHS, TaK KaK HEOOXOAMMO 3a
5-10 MUHYT BBISIBUTH 3HAHUA yUaIIUXCS B KIlacce.

VYautens 0043aH MPOKOMMEHTHPOBATh OTBET YUCHNKA, yKa3aB HA OIIMOKH M OTMETUB yIauHble CTOPOHBI. JI1000i1 oTBET
JIOJDKEH OBITh 3aMEUEH yJHTeNIeM U 00BEKTHBHO MM OLlCHEH. HeoOs3aTebHO CTaBUTh OTMETKY 32 KaXKAbI HENMONIHBIN oTBeT. Eciu
YU€HHK HEOJHOKPATHO JOTMOJIHSUI OTBETHI APYTUX OJHOKIACCHUKOB, TO MOXHO ITOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

Otmerka «5»:

- JIaH TIOJIHBINA ¥ NPaBUWIBHBIN OTBET HA OCHOBAaHUM U3yUYEHHBIX TEOPUH,

- MaTepuai U3JI0KEH B ONpeIeNIeHHOH JTOrH4ecKoi ocnea0BaTeIbHOCTH, TUTEPATYPHBIM S3bIKOM,
- OTBET CaMOCTOSTEIIbHBIH

- BO3MOJKHA OJ[HA HECYIIIECTBEHHAs OIIHOKA.

Otrmerka «4»:

- JIaH [OJIHBIA U NPaBUIIbHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH,

- MaTepHa U3J0KEH B ONPEIENIEHHO MOCIe0BAaTENbHOCTH,

- OTBET CaMOCTOSITEIbHBIN
- JOIyIIEHBI 2-3 HECYIIECTBEHHbIE OINOKN, NCIIPABICHHBIE 1T0 TPEOOBAHMIO YUUTEIS, WIIM JaH HETIOJIHBII U
HEYETKHUH OTBET.

Otmerka «3»:

- JJaH TOJIHBIN OTBET, HO MPY 3TOM JIOMYIIEHA CYIIECTBEHHAs! OIIUOKA MIIM OTBET HEMOJHbIH, TOCTPOSH HECBS3HO.

OtMmeTka «2»:

- OTBET OOHApPYKMBAET HETIOHMMAaHNUE OCHOBHOT'O COZIEPKaHKs y4eOHOro MaTepuaa,

- JIOIYIIEHBI CYIIECTBEHHbIE OLTMOKH, KOTOPBIE YHAIIUIACS HE MOYKET UCIIPABUTh IIPH HABOIAIINX BOIIPOCAX
YUUTETS.

Ormerka «1»:

- OTCYTCTBHE OTBETA.

®poHTalbHAs KOHTPOJMpYOIas 0ecefa oOBMHO JOCTATOYHO KPAaTKOBPEMEHHA. BOMpOCHL, Kak M BO BCSKOHM Apyrou
Gecerne, TpeOyIOT KPaTKOTO OTBETA, ITOITOMY 3a OJAWH TAKOW OTBET yUCHUKY CTaBUTh OLEHKY Henb3s. HykHO 3apaHee HAMETHTH TeX
YUCHHKOB, OTBET KOTOPBIX BO BpeMs Oecelpl XOTAT OIEHHTh, W 3aJaBaTh WM IICJICHANPABICHHO 3alUIaHWPOBAHHBIC UL Oecelpl
Borpockl. OJJHaKO He CIIEAYEeT 3a/1aBaTh MOJPS BOIPOCHI OJJTHOMY U TOMY e y4eHHKY. PaboraTh moipkeH Bech kiacc. OpoHTanbHas
Oecella MOXKET COYETATHCS C YCTHBIM YUETOM 3HAHMH, KOT/1a HECKOJIBKO y4allUuXcsi TOTOBSATCS K OTBETY Y A0CKU. CIIOKHOCTD PabOThI
3aKJIF0YaeTCs B TOM, YTOOBI HE YITyCKaTh U3 MO 3pEHHS KJIacC, yYacTBYIOIIUI B Oecesie, U yJaliuxcs, OTBEYAIOIINX Y JOCKH.

3a4er - 3TO METOJ] YCTHOTO KOHTPOJISL, KOTJla YUSHUKaM MPEIO0CTaBIISIeTCs] BO3MOXHOCTh 00Jjiee AJIMTENIBHO U 00CTOSTENBHO
OTBETHUTH Ha Bompoc. OOBIYHO 3a4eT Ha3HAYaeTCs BO BHEYPOUHOE BpPEMs; KJIACC NPH 3TOM paseisfieTcs Ha JBE WJIM TPU TPYIIIH,
KOTOpBIE TPHUXOJAT HA 3a4UeT 0 ouepeny B pasHoe BpeMs. O MPOBEJEHUM 3a4eTa YYUTENb COOOIaeT 3apaHee, YTOObl ydaluecs
MOTJIU K HEMY MTOJATOTOBUTBCA. JIJIsl MOJTOTOBKY K 3a4€Ty YUHUTENb COCTABIISIET BOIPOCHL, a TAKXKE IPUMEPHBIE 3a1a4H, PEKOMEHIYET
JIUTEpaTypy, NpeABAPUTENHHO MPOBEPHB, UMEETCS JIM OHAa B IIKOJIBbHOW OnOimortexke. CpoKM NPOBEICHUS 3a4eTa JOJDKHBI OBITH
M3BECTHBI 3aMECTHUTEITIO JUPEKTOPA 110 y4eOHO-BOCIIUTATENEHOM paboTe, YTOOBI MOYKHO OBIIIO PETyINpOBATh HATrPY3KY YYalHXCs.

Krnaccuyeckuii 3a4eT mpeaycMaTpUBAeT BBISBICHHE YpPOBHsS 3HAHMH, YMEHHH W HAaBBIKOB YYaIlMXCSl BO BpeMs Oecesibl
ydeHuka ¢ yuuteneM. OH JaeT MOJHOE M TOYHOE IIPEACTaBlIeHHe 00 ypoBHE OOyYEHHOCTH Ka)kKAOTO YYCHHKA, OJHAKO OTHHMAaeT
MHOT'O BPEMEHH, YTO BEJET K MEePErpy>KEHHOCTH KaK YUUTENs, TaK U yICHUKa.

OueHnBaHne NUCbMeHHOI padoThI

[TuceMmenHBIE pabOTHI MOAPA3ALIAIOT HA TEKyIIHe (IPOBEPOUHBIE) U UTOTOBBIE (KOHTPOJIbHBIE) pabOThI; MO0 BPEMEHH OHU
MOTYT 3aHUMAaTh BECh YPOK MM €TO YaCTb.

K Mmeromam NmHCBMEHHOH IPOBEPKH pe3yIbTaTOB OOYyUEHHsI OTHOCATCS MHCBMEHHAs KOHTpOJbHas pabora Ha 45 MuH,
npoBepodHble padoTel Ha 10-15 MuH (Hanpumep, peleHre pacueTHBIX 3aj1a4), MUCbMEHHBIE JJOMAITHHUE 3a/IaHusl, TUCBMEHHBIA ydeT
3HAHUI OTJENBHBIX YUALIUXCS 0 KAPTOYKaM, XUMUUYECKHE JUKTAHTHI, 33aHUs TECTOBOrO THUIA U T.IN.

[MoaroroBka y4anmmxcss K KOHTPOJBHOH paboOTe dale BCEro OCYIIECTBIISIETCS Ha oOolmaromux ypokax. O mpoBeaeHHH
KOHTPOJIBHON pabOTHI yyaluxcs MpeaynpeskIatoT 3apaHee, YToO0bI OHM MOTJIM OATOTOBHUTHCH.

CopneprkaHne KOHTPOJBHOH pabOThI OXBaThIBAET BeCh HamOoiee BaKHBIN MaTephan KOHTPOJIMpPYyeMOH TeMbl. B Takoi
O0JIBIION KOHTPOJILHOW padoTe 3aJaHusl JOJDKHBI OBITh €AMHBIMHU JUIS YYAIIMXCSl BCEX YPOBHEW pa3BUTHA. B KOHTposbHYIO paboTy
pPEeKOMEHTyeTCsl BKJIIOYAaTh Pa3HOOOpas3Hble 3aJaHMs: 00O0OIIAIoIIre BOIMPOCH], KaYECTBEHHBIE W PAacUeTHHIE XMMHYECKHE 3aJauH,
[ETIOYKH TPEBPAIICHUI, TeCTOBBIe, Tpaduyeckue 3amaHus U T.n. HeoOXoIuMo HCIoIh30BaTh HAWOOJBINEE YHCIO BapHAHTOB.
Terpamu 17 KOHTPOJNBHBIX PAa0OT SBIAIOTCA TOKYMEHTOM, KOTODPBIH MOXKET OBITh NPOBEPEH aJMHHHCTPALMCH IIKONBI M
MHCIIEKTOPOM OT/ieNa 0Opa30BaHMs, MTO3TOMY TETpaad Uil KOHTPOJBHBIX pabOT IJOJDKHBI XPAHUTHCS B XUMHUYECKOM KaOWMHETE B
Te4eHUH y4eOHOTo roja.

Y4YuTeNn0 WHOTAA JOBOJBHO TPYIHO OINPEACIHTh CTENEeHb CIOXKHOCTH MOAOOPAaHHBIX 3agaHWi. MeETOIMCTBI COBETYIOT
BOCIIOJIB30BaThCS CIEAYIONMM npreMoM. Heo0Xo 1Mo caMmoMy BBINIOJTHUTB 3Ty PaboTy, a U3pacX0A0BaHHOE BPEMsI 1JIsl yHEHUKOB 8-
9-X KJIaccoB HAJI0 YBEJIWYUTH B 5 pa3, a JuIsl CTapIIMX KIaccoB - B 3 pa3a. MOXKHO B XOZ€ NMpPEABAPUTEIHLHON CaMOCTOSTEIBHOM
paboTHI MPEIOKNTD HECKOIBKO THITMYHBIX 3aJaHUi U POAHAIU3UPOBATH CTENICHb HX BBHITIOJIHEHUS.



[Ipu olleHHBaHUK OTBETA YYAIIErOCs HEOOXOIUMO YYUTHIBATH KAUYECTBO BBHIMOJNHECHUS paboThl MO 3amaHusM. KoHTpoibHas
paboTa oLleHUBACTCS B IICTIOM.
OTMeTKa «S5»:

*  JaH TIOJHBIA OTBET Ha OCHOBE M3yUYCHHBIX TEOPHIA, BO3MOYKHA HECYIIECTBEHHASI OIIHOKA.
OTMmeTKa «4»:
e  JIONyCTHUMAa HEKOTOPAas HEMOJHOTA OTBETA, MOXKET OBITh HE 00Jice TBYX HECYIIIECTBCHHBIX OLITHOOK.
OtMeTKa «3»:
. paboTa BBIONHEHA
HETIONHO (HO He MeHee YeM Ha TPEeTh), IMEIOTCS He OoJiee OTHON CYIIECTBEHHON OMMOKH U 2-3 HeCyIeCTBEHHEIE.
OTMeTKa «2»:

*  paboTa BEINOJIHEHA MEHBIIIEC YEM Ha TPETH,

®  HMeeTcs HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

OrMmerka «1»:

*  paboTa HE BBHINIOJHCHA.

BozMmoykHa crrenyromas cucTeMa OleHUBAaHUA KOHTPOJIBHON pabOoTHI 10 MATHOAIUTEHON CHCTEME:

TIPY BBITOJTHEHNN Y9eHUKOM OT 96 10 100% paboThl CTaBUTE OLEHKY «5»; 0T 76 10 95% paboTsl - «4»; oT 50 10 75% - «3»;
ot 20 10 50% - «2». IIpu moTHOM OTCYTCTBHHM IPABHIBHBIX OTBETOB WIIM BHINOIHEHNN paboThl MeHee ueM Ha 20% cTaBHTCS OLCHKA
«I».

Ilpu oOueHKe BHITOJHEHUS MHCHMEHHON KOHTPOJIBHOW pPa0OThl HEOOXOAWMO YYUTHIBATH TPEOOBAHUS EAMHOTO
opdorpaduuecKoro pexxuma.

Bce paboThl 00s3aTeNbHO JOKHBI OBITH MPOBEPEHBI K CIEAYIOLIEMY YPOKY, NPU 3TOM YUYHUTENb JIOJDKEH COOJI0/IATh
MOJIHYIO 00BEKTHBHOCTh. O0sI3aTelICH aHAIM3 PE3YJIbTATOB MUCHbMEHHON paboThl U paboTa HaJl TUHYHBIMU olnOkamMu. OObsBICHHE
OLICHOK U aHalI3 paboT TpeOYIOT OT YUUTENsI COOTBETCTBYIOLIETO MEIarorn4ecKoro TakTa.

OreHuBaHME TECTOBBIX padoT

TecTbl, cOCTOSIMIIME U3 MATH BOIPOCOB MOXKHO HCIIOIB30BATh MTOCIIE U3YUEHHs Kaykaoro Marepuaia (ypoka). Tect u3z 10—15
BOIIPOCOB HCIOIB3YETCS A IEepUoAndIecKkoro KOHTpoist. Tect n3 20—30 BompocoB HEOOXOAWMO HCIIONB30BAaTh Ul HTOTOBOTO
KOHTPOJISL.

[Tpn oneHMBaHUM UCIIONB3YETCS CIEAYIOMIAs INKana: JUIl TECTa U3 IIATH BOIPOCOB * HET OMMOOK — OIEHKa «5»; * OJHA
OIMOKa - OLICHKA «4»; * ZIBE OMINOKN — OLEHKA «3)»; * TPH OUIMOKH — OLICHKA 2.

Ecnu orneHka BhICTaBiseTcsl B popMe 3ayeT/HE3aueT, TO 3a4eT CTAaBUTCS MpH BeimojHeHuu 70% 3amanuii. Takas ¢opma
OLICHKH HCIOJIb3YETCs, €CIIM TECT COJEPIKUT YIPAXKHEHUsI Ha paclio3HaBaHue. Eciu Tect oneHuBaeTcs 1o MATHOAIIBHON CUCTEME, TO
CTaH/IapTHBIE KpUTepHU OLeHOK TakoBbl: 91-100% - ouenka «5»; 81-90% - onenka «4»; 80-70% - ouenka «3»; Hiwke 70% - olleHKa
@».
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TemaTnueckoe NJIAHMPOBaHME Y4eOHOI0 MaTepHaIa M0 XUMMH IJIA M3YyYeHUs npeaMeTa
no YMK I'.E. Pynzuruca u ®@.I'. ®eabamana 11 kaace

(2 uaca 6 Hedenio, 8 meuenue 2ooa - 68 yacos)

Ne | HaumeHOBaHMe pa3/iesiOB U TEM. Kou. yac. Jarta

[lo many [To pakTy

TeopeTnyeckre OCHOBBI 001 e
XUMUHU
Tema 1. BaxxkHenmue
XUMHUYECKHEe MOHATUA U 3AaKOHBI
(8 yacos)




ATOM. XUMHWYECKUH 3JIEMEHT.
H3oTonsl [loBTOpEeHHE
NpOWAEeHHOro B 8-9 KiI

3aKoH COXpAaHEHHUA MaCCbl U
9HEPIrruHr B XUMHH

[leprogryecKui 3aKOH.
PacnpeneneHve 3/1eKTPOHOB B
aTOMax 3J1IeMEeHTOB MaJbIX
epUO/J0B.

PacnpejesieHue 371eKTPOHOB B
aToMax 60JIbLIUX NEPUO/IOB

[Tonoxxenue B [ICXD Bogopoaa,
JIJAHTAHOU/10B, aKTHHOU/IOB
MCKYCCTBEHHO IMOJYy4YEHHbIX
3JIEMEHTOB

BasieHTHOCTb U BaJIeHTHbIE
BO3MOXHOCTH aTOMOB

Hepno,zmqecxoe HN3MEHEeHHue
BaJIEHTHOCTH M paANyCOB dTOMOB.

KonTpo/sibHas pa6ora Ne1

Tema 2. CTpoeHue
BeliecTBa (7 4acoB)

OcHOBHBbIE BUbI XUMHYECKOMN
cBsI3U MoHHas ¥ KoBaJieHTHasi
CBfI3b

10

CocTaBJieHMe 3JIEKTPOHHBIX
dbopMy.J1 BellleCTB € KOBaJIeHTHOMN
CBSI3BIO

11

MeTanindeckas CBA3b.
BosopoiHas CBs3b.

12

[IpocTpaHCTBEHHOE CTPOEHHE
MOJIEKYJT

13

CTpoeHHe KpUCTAJIJIOB.
Kpucrasinyeckue penieTKHU.

14

[IpruyrHBI MHOTr006pa3us
BELIECTB

15

KoHTposbHasa pa6oTa N22 no
TemaM «BakHeuue
XMMHUYeCKHe MOHATHUSA U
3aKOHBI», «CTpoeHHue
BellleCTBa»

Tema 3. XumudyeckKue
peakuuu (7 4acoB)

16

Knaccudukanys xumuueckux
peaknum




17 | Knaccudukanus XMUMHAYECKUX
peakiumn

18 | CKOpOCTb XMMHYECKHUX PeaKIui

19 | CkopoCTb XMMHUYECKUX pPeaKL UK.
KrnHeTuuyeckoe ypaBHeHUE
peakLUH.

20 | Karanus

21 | XuMHuecKoe paBHOBeCHE U
CIIOCOOBI €TI0 CMEleHUSs

22 | Ypok-0600611eHUeE 110 TEMe
«XUMHUYeCKHE peaKLIuU»

Tema 4. PacTBopsbl (7 4acoB)

23 | lucniepcHble CUCTEMBI

24 | Cnoco6bl BbIpaXKeHHUS
KOHIIEHTPAl U1 paCTBOPOB

25 | PemreHnue 3a7a4 Ha
IpPUTOTOBJIEHUE PacTBOpa
onpesieIeHHOM MOJIIPHOU
KOHLIEeHTpal i1

26 | [IpakTnyeckas pa6ota Nel
IIpurorossieHHue pacTBopa c
3a/laHHOH MOJISIPHOM
KOHIeHTpanuen

27 | JQJIIeKTpoJIUTHYeCKas
Aucconyanus. Bogopoanslit
noKa3aTeJlb.

28 | Peakuuu MOHHOI'0 0OMeHa

29 | I'mapou3 opraHU4ecKUx 1
HeOpraHUYeCcKUX CoeJUHEeHU M

Tema
«JJIEKTPOXUMHUYECKHEe
peakuuu»(5 4acos)

30 | XuMHU4ecKrde UCTOYHUKHM TOKa

31 | Pajg ctaHaapTHBIX 3J1IEKTPOAHBIX
NOTEHLMAJIOB

32 | Koppo3us MeTaJJIOB U ee
npejynpex/jeHue

33 | D1eKTpoJIU3

34 | AToroBas KOHTpPOJIbHAsA pa6oTa

Ne3 3a I mosryroaue no pasaesny
«TeopeTnyeckre OCHOBBI
XMMHUU»




Tema 6. MeTasuibl. (12

4acoB)

35 | Obuaa xapakTepUCTUKa
MeTaJlJIOB

36 | 0630p MeTaIMUYECKUX
3JIeMeHTOB A-rpynn

37 | O6muri 0630p MeTalIUIYeCKUX
asieMeHTOB b-rpynn

38 | Meapb

39 | luHK

40 | TuTaH ¥ XpoM

41 | Kese30, HUKeJIb, IJIATUHA

42 | CnyiaBbl METAJLJIOB

43 | Okcuabl U TUAPOKCHUBI METAJIJIOB

44 | IIpakTH4yecKas pa6ora Ne2
PemieHue JKcrnepuMeHTa/IbHBIX
3aja4 no reme «MeTajbI»

45 | PemeHue 3a7ay4y

46 | KonTposibHasa pa6ora N24 mo
Teme «MeTaaabl»

Tema 7. «<HemeTasibi» (10
4acoB)

47 | 0630p HeMeTaJJIOB

48 | CBOoMCTBa ¥ IPUMEHEHUE
BaXKHEMIINX HEMETAJJIOB

49 | CBoWCTBaA ¥ IpUMEHEHUEe
Ba)KHEHIINX HEMETaJJIOB

50 | O6uias xapaKTepUCTUKa OKCH/IOB
HEMETAJIJIOB U
KU CJIOPO/I0COiepKALLUX KUCJIOT

51 | OkucauTe/bHbIE CBOMCTBA
A30THOW U CEPHOU KUCJIOT

52 | CepHast KMCJIOTA U A30THas
KUCJI0Thl. UX npuMeHeHUe.

53 | BogopojHble coeJUHEeHHUS
HeMeTaJlJIOB

54 | l'eHeTHYecKas CBsA3b

HeOopraHn4eCKHX U OpraHu4eCKHux
BEIIECTB




55

IIpakTHUyeckast pa6ora Ne3.
PemeHune sxcnepMMeHTa/IbHbIX
3aja4 no reme «HemeTaabi»

56

KoHnTposibHas pa6ora Ne 5 mo
TeMe «HeMeTa/LyibI»

Tema 8 Xuumus U )KU3Hb (5
4acoB)

57

XUMHUA B IPOMBILJIEHHOCTH.
[IpYHU MBI IPOMBIIIIEHHOTO
IPOM3BOACTBA

58

XWMHUKO-TeXHOJIOTUYeCcKUue
NPUHLUIIBI IPOMBILIJIEHHOTO
HoJIy4eHus

MeTaJ 1s10B.IIpor3BOACTBO YyryHa.

59

[IpousBoACTBO cTaIU

60

XuMus B OBITY

61

XuMu4decKkasi IpOMbIIIJIEHHOCTb U
OKpy»Karlas cpefia

Tema 9 «IIpakTUKyM.
0o6o061IEHUEY

62

IIP/P Ne 5 PemieHue
3KCHepUMEeHTA/IbHBIX 3a/a4 M0
OpraHM4ecKoil XMMUHU

63

IIP/P N26 PemieHue
NPaKTUYeCKUX pacyeTHbIX
3a4a4

64

IIP/P Ne7 IlosiryyeHue
co6MpaHue U paclio3HaBaHHe
ra3oB

65

[loagroToBKa K KOHTPOJIbHOU
paboTe

66

HToropasi KOHTpPOJIbHasA pa6oTa
Ne6

67

AHasiu3 KOHTPOJIbHOW PAbOTHI.
0606111eHME TPOUJEHHOTO
MaTepuasia

68

Peseps:




