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ITosicHuTe ILHASA 3alMCKA



PaGouas nporpamMma mo xuMuu pazpaboTaHa B COOTBETCTBUU CO CIAEAYIOIMMU JOKYMEHTAMH.

1. ®enepanbHOro KOMHOHEHTA TOCYJAapPCTBEHHOIO CTaHAAPTHOTO 00pa3oBaHUs, YTBEPXKICHHOIO npukazoMm MwunoOpasoBanusi Poccuu ot 5
MapTta 2004 roma Ne 1089 «O06 yrBepx)aeHuu (enepaibHOr0 KOMIIOHEHTA rOCyIapCTBEHHBIX CTaHIAPTOB HAYAJILHOTO OOIIETO, OCHOBHOTO U
cpenHero oomero oopa3oBaHus»;

2. Ilporpamma mo XuMHUU JUIsI TIOJYYEHHUS OCHOBHOTO (cpeaHero) obpasoBaHus (muchMo JlemapTamMeHTa rOCYAapCTBEHHON MOJHTHKUA U
obpaszoBanus MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @emepannu ot 07.06.2005 1. Ne 03-1263);

3. Ilpukaza Munuctepcta obpasoBanus u Hayku Poccuiickoit @eneparuu ot 27.12.2011 Ne 2885 «O06 yrBepxaeHuu deaepaabHbIX epeuHei
y4eOHMKOB, PEKOMEHIIOBAHHBIX (JIOMYIIEHHBIX) K HCIIOJIB30BAHUIO B 00pa30BaTEIIbHOM IpoIecce B OOpa30BATEIBHBIX YUPEKICHHSIX,
peanu3yro M X 00pa3oBaTelIbHbIE TPOrpaMMbl 0011Iero 00pa3oBaHus U UMEIO X rOCyaapcTBEeH HYI0 akkpenuTanuio Ha 2013-2014 yueOHbIit
roz;

4. VYyebOHOro miaHa

5. Tlporpammel o xumuu ajs 8-11 kiaccoB o61meodpazoBatenbubiX yupesxkaenuii/ H.E.Ky3nenoBa, M.: Bentana — I'pag, 2017
PaGouast mporpamma npeaycMaTpuBaeT pean3aluio yieOHUKOB, PEKOMEHIOBaHHBIX K MCIIOJIB30BaHUIO B 00pa3oBaTenbHOM mporecce B OV,

peanu3yronmXx o0pa3oBaTelbHbIe MPOrpaMMbl 00IIEro 00pa3oBaHUs M UMEIOIM X TOCylapCcTBEHHYIO akkpeauTauuio B 2013/2014 yyeGHOM rony
(mpuka3z Munob6praayku Poccuu ot 13.12.07 Ne 349):

H.E.Ky3nenora, I.M.TutoBa, H.-H.I'apa, A.}FO.)Kerun. Xumus. 8 wracc. - M.: Bearana-I"pad.

H.EKy3uenosa, I.M.Tutosa, H.H.I'apa. Xumus. 9 xnacc. - M.: Benrana-I'pag.

3alauYHUKU:

H.E.Ky3nenosa, A.H.JIéBkun. 3amaunuk mo xumuu. 8 kiacc. - M.: Benrana-I'pad.

H.E.Ky3nenoBa, A.H.JIéskun. 3amaunuk o xumuu. 9 kiacc. - M.: Benrana-I'pad.

Ipeamer xumuu cneuuduyeH. Y CNeMHOCTb €ro M3y4YeHHsl CBSI3aHA € OBJIAJiCHHEM XMMHYeCKHM f3bIKOM, COOJII0ACHHEM TeXHUKH
0€30MacCHOCTH NMPHU BbINOJHE HUM XUMHIYeCKOr0 IKCIePMMEHTA, 0CO3HAHNEM MHOTOYHUCJIEHHbIX CBfi3eii XMMHU ¢ IPYTrMMHU N peIMeTaMM.

Leap Kypca - BOOpYKEHHE ydJalMXCsl OCHOBAMH XMUMHYECKUX 3HAHHWH, HEOOXOAUMBIX IJIsi MMOBCEAHEBHOW JKW3HU, MPOW3BOICTBEHHOU
JESITeTbHOCTH, MPOJ0JDKEHUS 00pa30BaHus, MPABUIIBHOW OpPUEHTAIMHM U TOBEACHUM B OKPYXKAIOIIEH cpese, BHECEHHE CYIIECTBEHHOTO BKIa/la B
Pa3BUTUC HAYYHOTO MUPOIIOHUMAHH A yJallIUXC 4.

B naHHON mporpamme BbIpak€Ha T'yMaHHCTHYECKAass M XUMHKO - DKOJIOTMYECKas HANpaBJICHHOCTb M OpPUEHTAMS Ha Pa3BUBAOIICE
oOydyeHue. B Hell oTpaxeHa cUCTeMa BaKHEHIIMX XMMUUYECKUX 3HAHMH, PACKpbITA POJb XMMHUHU B IMO3HAHUU OKPYKAIOILIETO MHUPA, B MOBBIILIEHUU
YPOBHSI MaTepHaIbHON KHU3HU OOILECTBA, B Pa3BUTUU €T0 KYJIbTYpPhI, B pEIICHUU BaXHEHIIMX TPOOIEM COBPEMEHHOCTH.

3apgaum Kypca:

" BOOPYKUTbH YYallld XCSl 3HAHUSIMU OCHOB HAyKH M XMMHYECKOM TEXHOJIOTUH, CIOCO0aMU UX  JOOBIBaHUS, IepepabOoTKU U MPUMEHEHUS;
" PpaCKpBITh POJIb XMMHUU B MO3HAHUU MPHUPOABI U OOECIICUEHHH KXU3HU OOIIECTBA, MOKAa3aTh 3HAYCHUE OOIIEro XUMHUUYECKOTO 00pazoBaHUsl IS
MPAaBHIIBHON OPUEHTAINN B KM3HU B YCIIOBHSX YXYIIICHHH SKOJIOTHYECKOH 00CTaHOBKH;



" BHECTH BKJIAJ B Pa3BUTHUE HAYYHOTO MUPOITOHUMAHUS YUCHUKA;
" Ppa3BUTh BHYTPEHHIOIO MOTHBAILIUIO YUEHMS, IOBBICUTh HHTEPEC K TO3HAHUIO XUMUH;
" Ppa3BUTh SKOJIOTUYECKYIO KYJAbTYPY ydall| XCsl.
JlanHast mporpaMMa OpMEeHTHpOBaHa Ha 0011Ie00pa3oBaTe/IbHbIE KI1acChl.
[loMrMO OCHOB HayKu, B COJIEp KaHME MPEAMETa XUMHUS BKIIOUEH PsiJi CBEACHUN 3aHUMATEIbHOTO, HCTOPUYECKOT0, TPUKIATHOTO XapaKrepa,
COJICHICTBYIOLIMX MOTHUBALIMYU YUEHHUS, PA3BUTHUIO IT03HABATEIbHBIX HMHTEPECOB U PELICHUIO IPYIH X 3a7jad BOCIIUTAHUSI TMYHOCTH.
B nporpamme peann3oBaHbl CIEAYIOLME HANIPABJIC HUSA .

" T'YMaHM3alHUU COACPIKAHUS U IPOLIECCa €ET0 YCBOCHUS,
" DHKOJIOTM3alUH Kypca XUMHHU;

"  MHTErpaluyy 3HaHUM U YMEHHUII;

"  [I0CJIEJJOBATEJILHOTO Pa3BUTHUS U YCIOKHEHHUS y4eOHOro MaTeprasa 1 crnocoO0B ero U3y4yeHus.

AKTYaJIbHOCTb: B CHCTEME E€CTECTBEHHO-HAy4YHOTo OOpa3oBaHMUsS XUMHS KaK Y4eOHBIH NpeAMeT 3aHMMaeT Ba)KHOE MECTO B IMO3HAHUU
3aKOHOB TIPHUPOJIBI, B MATEPHAILHON KU3HU OOIIECTBA, B PEIICHUH TII00aIBHBIX MTPOOJIEM YeJI0BEeYeCTBa, B (POPMUPOBAHUHU HAYIHOW KAPTUHBI MHPA,
a TaKKe B BOCIIMTAHUH YKOJIOTHYECKON KYJIbTYPHhI JIFOJEH.

XUMHS KaK y4eOHBIN MpeMeT BHOCUT CYILIECTBEHHBIN BKIIaJ B HAyYHOE€ MUPOIIOHMMAaHUE, B BOCIUTAHUE U PA3BUTHE YYalllM XCsl; IPU3BAHA
BOOPYXHUTh Yy4allMXCS OCHOBAMM XMMHUYECKMX 3HAHUN, HEOOXOAUMBIX JUIsl MOBCEAHEBHOM >W3HH, 3aJI0KUTh (YHIAMEHT HJs JajbHEH Iero
COBEpILEHCTBOBAHUS XUMHUYECKMX 3HAHUM Kak B CTaplMX Kiaccax, Tak U B JAPYTMX Y4eOHBIX 3aBEICHUSX, a TAKKe MPAaBUIBHO COPUEHTUPOBATH
IIOBEJICHUE YJallM XCs B OKPYKaIOIIEH cpeze.

B conepkaHuu JaHHOTO Kypca IPEeACTABIEHBI OCHOBOIOJIArAOIIME XMMUYECKUE TEOPETUYECKHUE 3HAHU S, BKIIOYAKOIME U3yYEHUE COCTaBa U
CTPOEHMS BEILIECTB, 3aBUCUMOCTHM HX CBOMCTB OT CTPOCHHUs, KOHCTPYMPOBAHUE BEIIECTB C 3aJaHHBIMU CBOMCTBAaMH, HCCIICJOBAaHUE
3aKOHOMEPHOCTEW XMMUUYECKUX IPEBPAILCHUI U IIyTEH YIIPABICHUS UMU B LIEJISIX IIOJIy4EHUS BELIECTB, MATEPUAIIOB, DJHEPTHU.

[IpuHUIMIBEl 00y4EeHUSI XUMUH, TOAXObI K ONPEAEICHHUIO COJEPKaHUs KypCOB XUMHUHU, ITOCIEI0BATEIbHOCTD N3JI0KEHHS MaTeprala, METOIbl U
cpeacTBa o0ydeHus1, OpTaHU3AIMsI YPOKOB XUMHHU, KOHTPOJIb YCBOSHUS 3HAHUN PACCMATPUBAETCS B METOIMKE 00 YUEHUST XUMHUH.

B nporpamme u yueOHUKe peaqn30BaHbl CIEAYIOIME TPHOPUTETHBIE HJICH:

I'ymanm3anust — ¢ e€ no3unuil o0y4daronpiicss — 3TO BbICIIAs IEHHOCTb, LIKOJIA — cpejia, 00eclednBaloIas YCIOBUS IS TOJIHOLIEHHOTO Pa3BUTUS
00y4eHUsl, pa3BUTHSI JIMUHOCTH U UHIMBUAYaJbHOCTH oOydaromerocsa. Baxkuei el 3agayueil ryMaHu3aluu ydeHUS SIBJISIETCS CO3HATENIbHBIN BBIOOD
CBOEH MHIMBUIyallbHON 00pa30BaTeNbHON TPAEKTOPHU.

HMuTerpanus — HanpaBiieHa HA YIJIOTHEHWE U MUHUMU3ALMIO COAEPKAHUS, YKPEIJICHUE JUIAKTUYECKUX €AUHHULl U PACIIMPEHUE M10JI1 TBOPUYECKOU
JEATEIbHOCTH.

OGo01meHne U cuCTeMaTU3alis — HAaIlPABJIEHA HA YINIOTHEHUE TEM Kypca U YMEHHUs IPUMEHITh MHTETPUPOBAHHBIE 3HAHUS Ha IPAKTHKE.



@dyHAaMeHTAIM3AMA M MeTOJ0J0TM3alusl — YUYHUTHIBACTCA TEOPETUKO-IKCIIEPUMEHTANBHBIN XapakTep HAayKd W PACKPBHIBAIOTCS METOIbI
MCCIIEZIOBAaHUS BEIIECTB, CIIOCOOBI NEMCTBUH K WX NMPUMEHEHUIO. 3aJaHMsl METOJOJIOTHYECKOTO XapaKTepa BKIIOUEHBI B TEKCTHI Y4eOHHUKOB M B
CHCTEMY CaMOCTOSITENIbHON PabOThI 00 ydaro 1 XCs.

JKOJIOTH3ALHUSI — DKOJIOTUYECKas HaMpaBJICHHOCTh MPEAMETHON o0nacTu «XUMHUsD» PAacKPbIBAET OCHOBHBIE MPOOIEMBbI SKOJIOTHH, CBS3aHHBIE C
XUMHUEH, MyTU UX PeUICHUs, POJIM XUMUUYECKON HAayKH U MPOU3BOJICTBA.

IIpakTHYeckasi HANPAaBJIEeHHOCTb — BbIICIICHBI IPUKIATHbIE CHCTEMBbI 3HaHUM, CTIeIMaIbHbIE ITIaBhI Ui 00JIee MOJIHOTO PACKPBITUS K 0000 1IeHU s
MPAKTUYECKOTO MaTepHaa, MoKa3aHbl 3HAU€HHUE, TEXHOJIOTUHU MOJYYEHHUS U MPUMEHEHHUE BEIIECTB B JKU3HU YEIOBEKA.

CucremMa KOHTPOJISI M OLlEHKH Y4eOHBIX JOCTH:Ke HUI y4aMXxcsl 0 XMMHU: B CBOEH paboTe UCIOJIB3YI0 OO IICTTPUHSTHIE BUbI KOHTPOJIS
— TEeKyLMW, TeMaTUYEeCKUl M TECTOBBIM, a TaKkKe Pa3sHOYPOBHEBYIO AMArHOCTUKY, YTO IO3BOJIIET HE TOJBKO OMPENENINUTh, KaKOW pe3yibTar
JOCTUTHYT IIPH M3Y4EHUH MaTepHalia, HO U 0oJiee MOJHO U CBOEBPEMEHHO BBISIBUTH OCHOBHBIE IIPOOEIIBI B 3HAHUSIX M YMEHHSIX YUYCHHKOB, a TAKKE
CIJTAHUPOBATh PabOTY MO UX KOPPEKIIHH.

C camoro Hayasia U3y4yeHHUs TEMbl YUEHUKH 3HAIOT, HA KAKOW pe3ylbTaT OHU JOJIKHBI BBIMNTH, a CUCTEMA JJO3UPOBAHHBIX JOMAIHUX 3aJaHU I
MIOMOTAEeT KaXKJAOMY peOEHKY TOCTUYb KOH KPETHOM LENH.

HoBrle opreHTHPBI 00pa30BaTEIbHON MOATOTOBKU YYAIIM XCSl OIPEACIIHIIA U3MEHEHUS B COACP)KaHUHM KOHTPOJISI UX YIEOHBIX TIOCTUKCHHH.

B Hacrosimee Bpemsi HCIONB3YI0 YPOBHEBYIO TUATHOCTHKY Y4eOHBIX JOCTHXKEHHH HMIKOJIBHHUKOB (ypoBHU A, B, C), KoTOpas mo3BoJseT B
M3BECTHOW Mepe TOBOPUTH 00 OI[EHKE MPEeIMETHOM IPaMOTHOCTH ydaumXxcsi (ypoBeHb A) U OMpe/IeIeHUH UX TPEIMETHOW KOMIETEHTHOCTH (YPOBHU
Bu C).

Pemienre npo6aemMbl KOHTPOJIS U OLICHKH Y4€OHBIX JOCTHIKEHUH YJaIlM XCsl HA COBPEMEHHOM 3Tare pa3BHUTHs OOLIeCTBA HE MOXKET YCIEIIHO
OCYIIECTBIISATHCS 0€3 UCIOIB30BAHUS CPEACTB HH(OPMALIMOHHO-KOMMYHHKaIMOHHBIX TexHonoruii (UKT).

Obyyarouee TECTUPOBAHUE TO3BOJISIET YICHUKY pa3o0parbcsi B MEPBOHAYAIBHBIX MOHITUSIX U3y4aeMOT'0 BOIPOCA: BBIACHUTH, YTO HUMEHHO
UM TIOHSATO HEMPaBUJIBHO, M B JATBHEHIIIEM HCIIPABUTh OMMOKH.

Koumponupyrowee tecTupoBaHue Mo y4eOHBIM SJEMEHTAM COJEP>KaHUs MO3BOJSET YUUTENIO OMPEIeIUTh, KAKHE UMEHHO CTPYKTYpPHBIE
eIVHUIBI CTaHJApTa HE YCBOEHBI JAaHHBIM IIKOJBHUKOM, a TalkKe KaueCTBO YCBOEHHUS COJIEp’KaTeNIbHOW JIMHUM Kjlacca B I[€JIOM M BOBpPEMs
CKOPPEKTHPOBATh y4eOHBIN MpoIiecc.

[ToaroToBKa ydanmxcst K M”TOTOBOM aTTeCTallMi HAUMHAETCS] HAa 9TOM dTare, KOrja yuuTeNlb OTpadaThIBAET C yJallMMUCS YIeOHBIN 3JIeMEHT
COJIEpKaHU s U3y4aeMOTO MaTepuaia.

Hns umozcosoco TectupoBanus 3aaaHuil ypoBHA C He mpeaHa3HayeHa HU OJHA KOMITBIOTEpHAs MmporpaMma. BeIlOHEHHE 3alaHuid 3TOTO
YPOBHS CIIO)KHOCTH IpPEIycCMaTpUBAET YMEHHE pEllaTh KaK THUIIOBbIE, TaK U HECTaHJApPTHbIE 3a1aud. V1 MOCKOJIbKY YUEHUK MOXKET IPEIIOKHUTH
COOCTBEHHBI OPUTUHAIBHBIA CIOCO0 pEIIeHUS WU JOMYCTUTh OMMOKY TOJBKO B MaTeMaTHYECKHX pacdyerax, TO, MCXOAS W3 IPUHIIUINA
1eaecoo0pa3HOCTH, ATOT 3Tall KOHTPOJSI 3HAHUU CIeAyeT MPOBOAUTh B TPAAUIIMOHHON (opMe, uTOOBI YUHUTENh MOT Pa3o0paThCs B CYTU
JOMYUIEHHBIX OIIIMOOK U AaTh HEOOXOJUMBIE MOSCHEHUS YICHUKY.



HroroBeie TECTHI O MPEAMETY IMPOKO MPEICTABICHBI B €KETOAHBIX COOPHUKAX KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTepraioB MUHUCTEPCTBA
obpasoBanus PO u Ha caiite nHopmanmonnoit mogaepxku I'MA.

JUJis caMOCTOSITENBHOTO CO3JaHHUsl KOMIIBIOTEpPHBIX TecToB (mpuioxenus nakera Microsoft Office/MS Excel, MS Power Point unmu
KOMITBIOTEPHOM 000JI0UKH /TSI CO3/1aHusI TecTOB, Harnpumep «KoHCTpykTop TecToB 2.5%», «AccucteHT II», «Mactep TecTy).

Pe3ynpraTel 00ydeHNsS XMMUN JOJKHBI COOTBETCTBOBATH OOIIMM 3a/1a4aM IpeaMeTa U TpeOOBAHUSAM K €T0 YCBOCHHIO.

Pesynbrarel OOydeHHsS OLIEHUBAIOTCA MO MATHOAIBHOM cucteme. IIpu olleHKe YYUTHIBAIOTCA CIEAYIOUME KayeCTBEHHBIC IOKa3aTelu

OTBCTOB!:

e TyOMHA (COOTBETCTBHUE M3y4EHHBIM TEOPETUUECKAM 0000 ITICHUSIM);

OCO3HAHHOCTH (COOTBETCTBUE TPEOYyeMBIM B IPOrpaMMe YMEHHSIM IPUMEHSTH MOTY4eHHYIO HH(POPMAIUIO);

MOJHOTA (COOTBETCTBHUE OOBEMY MPOrpaMMBbl M HH(POPMALINHU YICOHUKA).

[Ipu o1eHKe YUUTHIBAIOTCS YHCIIO U XapaKTep ONMOOK (CYIIECTBEHHBIE UIIM HECYIIICCTBECHHBIE):

cywecmeeHubvle OwuOKY CBS3aHBI C HEAOCTATOYHOM TIIYOMHON M OCO3HAHHOCTBIO OTBETa (HAmpuMep, YUYEHUK HEMPaBHIIBHO YKazall
OCHOBHBIC TIPU3HAKH TIOHSATHH, SBJICHUH, XapaKTEepPHBIC CBOWCTBA BEIICCTB, HEIPABHIIBHO CHOPMYITHPOBAI 3aKOH, MPABUJIO M T.I. WJIU YUCHUK HE
CMOT NMPUMEHHUTH TEOPETUICCKUE 3HAHUS TSI OOBSICHEHUS M MPECKA3aHUsl SBIICHUM, YCTAHOBJICHHS IPUUMHHO-CIICJICTBEHHBIX CBS3EH, CPABHEHUS U
K1accu QUKalUY SBJICHUH U T. 11.).

HecyujecmeenHvle ouwubKy ONPEAEISIIOTCS HEMOIHOTOW OTBeTa (HampuMmep, yInyIlleHHe U3 BHAa KaKoTO-JTH00 HexapaKTepHOro ¢akra mpu
OIMCAaHUM BEIECTBA, mpoiiecca). K HUM MOXXHO OTHECTH OTOBOPKH, ONHMCKH, JOIYIICHHBIC IO HEBHUMATEIBHOCTH (HAmpHuMep, Ha JBa U Oolee
YpaBHEHHUS PEAKIi B MOJIHOM HOHHOM BHU/IE IOMYIIEHA OJTHA OIMOKA B 0003HAYCHUU 3apsiia MOHA).

PesynbraThl 0OydeHUs MPOBEPSIOTCS B MPOIECCE YCTHBIX M MUCHBMEHHBIX OTBETOB OOYUYAIOIMXCS, a TAKKE MPU BHIMOJIHEHUH HMU
XAUMHYECKOTO D KCIIEpUMEHTA.

OuneHka TeopeTHYe CKUX 3HAHMIA
OTMeTKa «5»:
OTBET MOJHBIN U MPaBUJIBHBIN HA OCHOBAHUU U3YUYEHHBIX TEOPHIl;
MaTepraj H3JI0KESH B ONPECIICHHONW JIOTHYECKOH TOCTIEIOBATEIIBHOCTH, JIUTEPATYPHBIM S3bIKOM;
OTBET CAMOCTOSTEIIbHBIM.
OTMeTKa «4»:
OTBET IMOJIHBIA U TPAaBUJILHBINA HA OCHOBAaHUW U3yYCHHBIX TCOPHIA;
MaTepra U3JI0KEH B OMPEICIICHHON JIOTHYSCKON TOCIIeI0BATEIBHOCTH, IPH 3TOM JOMYIICHBI IBE-TPU HECYIMIECTBEHHBIE OIMOKH, HCIIPABIICHHBIC
10 TpeOOBAHHIO YUUTEIS.
OrMeTKa «3»:



OTBET IIOJIHBII, HO IIPU 3TOM JIOIIYIIEHA CYIIeCTBEHHAs OMMOKA MIJIM OTBET HEMOJIHBIH, HECBSI3HBIH.
OrmeTka «2»:
IpH OTBETE OOHAPY)KEHO HEMOHMMaHHWE OOYydJaloIMMCS OCHOBHOTO COJAEp)KaHUs ydeOHOro marepualia MM JOMYILEHbI CyIIECTBEHHbBIE OMIMOKH,
KOTOpbIE yJalMiics HE MOXKET HCIIPABUTh IPU HABOIIIMX BOIPOCAX YUUTENS MIIM OTCYTCTBHE OTBETA.
OueHka 3Kcne puMe HTAJIbHbIX YMe HUi

Ouenka CTaBHUTCSA Ha OCHOBAaHMHU HaOIIOACHUS 3a oOyJaro mmmcst u MTUCbMEHHOTO oTyera 3a pabory.
OtmeTka «5»:
paboTa BBIMOIHEHA OTHOCTHIO M IPABHIIBHO, CACTAaHbI TPABUIIbHBIC HAOIIOACHUS U BHIBOJIBI;
HKCIIEPUMEHT MTPOBE/ICH 10 TJIaHY C YYETOM TEXHHUKU O€30MaCHOCTH | MPABUJII pabOTHI C BEIECTBAMH U 000pYIOBaHUEM;
MPOSIBJICHBl OPraHU3aLMOHHO-TPYAOBbIE YMEHHUsS (MTOANCPKUBAIOTCS YMCTOTAa paboyero Mecta M MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YIOTCS
PCaKTUBHI).
OrMeTKa «4»:
paboTa BBITIOJHEHA MPABUJIBHO, CACTAHBI NPABHJIbHBIC HAONIOJICHUS W BBIBOJBI, HO IPH ITOM DSKCIEPUMEHT MPOBEICH HE IMOJHOCTBIO HIIH
JOMYIIEHBI HECYIIIECTBEHHbIE OIIMOKH B paboTe
BELIECTBAMHU U 000PYIOBAHUEM.
OrMmeTKa «3»:
paboTa BBIMIOJIHEHA NPAaBUJIBHO HE MEHEE YeM HAIOJOBHHY WJIM JIOMYIIEHA CYIIECTBEHHAs ONMOKAa B XOJ€ AIKCIIEPHUMEHTa, B OOBSICHEHUH, B
oopmiieHuH paboThl, B COOMIOEHUH MPABHJI TEXHUKU OE€30MAaCHOCTH HpU paboTe ¢ BeleCTBAaMU U 00OpYAOBaHUEM, KOTOpas MUCHPABISAETCS IO
TpeOOBAHHIO YIHUTEIIS.
OrMeTKa «2»:
JOMYINEHBI 7Be (M 0oJiee) CyIecTBEHHbIE OUMOKM B XOJI€ SKCIIEPUMEHTa, B 00BICHEHUH, B OpopMIeHHH pabOThI, B COOIIOACHUH MTPaBUI TEXHUKA
Oe3omacHOCTH IpH paboTe ¢ BellecTBaMU U 000pYyIOBaHUEM, KOTOPBIE YJalMICsl HE MOKET UCIPABUTH JJaKe 10 TPeOOBAHUIO YUUTENs UM paboTta
HE BBINIOJIHEHA, y 00yJaloMErocst OTCYTCTBYIOT 3 KCIIEPHMEHTATbHBIE YMEHHUS.

OueHka yMeHMii peliaThb IKCIepUMeHTAJIbHbIE 3a1a4H
OtmeTka «5»:
IJIaH PeLeHUs! COCTABIICH MPABUIIBHO;
IPAaBUIIBHO OCYIIECTBIICH MOAOOP XUMHUECKIX PEAKTHBOB M 000PYI0BaHUS;
JTAHO TIOJTHOE OOBSICHEHUE U CIIENIAaHBI BBIBOJIBI.
OrMeTKa «4»:
IUTaH PeIleHUS COCTABIICH MPABUIIBHO;



MPaBUJIBHO OCYIIECTBIICH IMOJ00pP XMMHYECKUX PEaKTHBOB W O00OPYAOBaHUs, NMPH ITOM JIOMYIIICHO HE 0ojiee JABYX HECYIIECTBEHHBIX OIMMOOK B
OOBSICHEHUHU U BBIBOJIAX.
OTMeTKa «3»:
IIJIaH PEIICHUs COCTABJIEH MPABUIIBHO;
MPaBUIIBLHO OCYIIECTBIICH MO00P XUMUUECKUX PEAKTUBOB U 000PYIOBaHUsI, HO JOIYIIEHA CYIIECTBEHHAsI OIMOKA B OOBSICHEHUH M BBIBOJAX.
OTMeTKa «2»:
JOTYIICHBI J1B€ (M OoJyiee) CYIIECTBEHHbIE ONMMOKMA B TUIAHE PEIICHUS, B MOAO0OpEe XMMHYECKUX PEaKTUBOB U OOOPYIOBaHUS, B OOBSCHEHUU H
BBIBOJIAX WJIM 3ajla4ya HE pelieHa.
OneHka yMeHHUIl pelIaTh pacuyeTHbIE 3a1a4UH
OTMeTKa «5»:
B JIOTHYECKOM PAcCyXKJIECHUH U PEIICHHNU HET OMOOK, 3a/1a4a pelleHa paiuoHaIbHBIM CIIOCOO0M.
OTMeTKa «4»:
B JIOTHYECKOM PACCYKJIEHUHM U PEIICHUU HET CYIMIECTBEHHBIX OMMOOK, HO 3a7a4a pellicHa HepallMOHAIBHBIM CIIOCOOOM WJIHM JOMYIIEHO HEe OoJiee
JIBYX HECYITIECTBEHHBIX O I OOK.
OrmeTka «3»:
B JIOTUUECKOM PaCCY)KJICHHH HET CYyIIe CTBEHHBIX OIMMOOK, HO JIOMYIIIEHAa CYIIeCTBEHHAss OIMMOKa B MATEMaTHUECKUX pacyeTax.
OTMeTKa «2»:
MMEIOTCS CYIIECTBEHHBIC OIIMOKM B IOTHYECKOM PACCYKJICHUU U PEUICHUHU WITU 3aj[ada HE pellieHa.
OuneHka NUCbMEHHBIX KOHTPOJIBHBIX padoT
OTMeTKa «5»:
OTBET MOJIHBINA ¥ PABUJIBHBIN, BOZMOXKHA HECYIIECTBEHHAS OO KA.
OTMeTKa «4»:
OTBET HETOJHBIN WU JIOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX O M OOK.
OTMeTKa «3»:
paboTa BBIMOJTHEHA HE MEHEE YeM HaIOJIOBUHY, JOIYIIeHA OJIHA CYIIECTBEHHAs ONMMOKA U JABE-TPU HECYINeCTBEHHBIEC.
OTMeTKa «2»:
paboTa BBIMOJHEHA MEHEE YeM HAIOJIOBUHY HJIH COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIMMMOOK MIJIH pad0Ta HE BHITIOJHEHA.
[Ipu oneHKe BBITIOJIHEHUS IMCBMEHHON KOHTPOJIBHON PabOTh HEOOXOUMO YUUTHIBATh TPEOOBAHUS eMHOTO Op orpaduuecKkoro pexxmma.
OTMeTKa 32 UTOTOB YO KOHTPOJIBHYIO padOTy KOPPEKTUPYET MPEIIIECTBYIOIME OTMETKH 32 YE€TBEPTh, MMOTYTOHE, TO/.
Ouenka 3a TecToByI0 padory:



«»:90% — 100 %
«»:72% -89 %
«3»:50% - 71 %.
TecTsl, cocTOsIIIME U3 MSITH BOIIPOCOB MOKHO MCIIOIB30BATh MOCIIE U3yYeHHS MaTepraia Kaxaoro ypoka. Tect u3z 10—15 BompocoB ucnonb3yercs
JUTs iepruoamdeckoro KoHTpos. Tect u3 20—30 BompocoB HEOOXOAUMO UCIIOIB30BATH JIJII HTOTOBOTO KOHTPOJIA. [IpH OlleHNBaHUU HCIIOIB3YeTCs
clenyroas mKaia:
JJISl TeCTA U3 NATH BONPOCOB
HET OIMOOK — OLIEHKA «5»;
OJIHa OIMOKA - OLIEHKA «4»;
JIBE OIIMOKH — OIl€HKa «3»;
TPHU OLMOKH — OLEHKA 2.
nasaTecra us 30 Bonpocos:
25—30 mpaBUIIBHBIX OTBETOB — OIIEHKA «5);
19—24 npaBUIBHBIX OTBETOB — OIIEHKA «4;
13—18 nmpaBuUIBHBIX OTBETOB — OIIEHKA «3»;
MEHbIIE 12 MpaBUIIBHBIX OTBETOB — OIIEHKA «2 ).
OcHOBHOII HHCTPYMeHTapU il /151 onle HUBaHUA pe3yabTaToB (Ilpuinoxkenue)
Cucrema ycJ0BHBIX 0003HAYE HMIA:
[TP — mpakTuueckas padota
JIP — maGoparopnas padota
KP — xonTponsHas padora

O0mas xapakTepucTUKa Y4e0OHOI0 nmpeamerTa

Pabouas mporpamMMa cocraBiieHa Ha OCHOBE aBTOPCKOM MPOTpaMMbl Mo XuMHHU i 8-11 kmaccoB 00Ieo0pa3oBaTENbHBIX YUPEK ICHUM/
H.E.Ky3nenoBa, M.: Bentana — I'pad, 2017
Conepxanue ydeOHOro mpeamera «XHMHsD»» B OCHOBHOM IIKOJIE HEMOCPEICTBEHHO CBSI3aHO C HAYKOW XUMHEH, OTpakaeT ee OOBEeKThl U

JIOTUKY XMMHYECKOTO IMO3HAHUsS. DTO 00YCIOBICHO POJIBI0 XUMHUHU B IMO3HAHWUU 3aKOHOB MPHUPOIBI U MaTepHALHOW )KU3HHM OOIIECTBA, B PCIICHUH
I00ATBHBIX TTPOOJIEM YeloBeUeCTBA (TUTaHUE, 37I0POBbE, OJICKa, OBITOBBIE U APYIHE CPEIACTBA U T.1I.).

[Ipu coctaBieHny AaHHOU pabodei mporpaMmbl YITEHBI peKoMeHIaiuu MuHICTepCcTBa 00pa3oBaHus 00 yCUICHUU MTPAKTUYECKOH,
AKCIEPUMEHTAILHON HANPaBJICHHOCTH MPENO0IaBaHusl XUMUU U BKIIOUYEHO UCI0Ib30BaHue o0opynoBanus "Touka Pocra”



OCHOBHBIMM POOJIEMaMU XMUMHH SIBJSIIOTCS M3Y4EHUE COCTaBA U CTPOEHUS BELIECTB, 3aBUCHMOCTH HMX CBOHCTB OT CTPOEHHS, MOJIydeHHE
BEIECTB C 3aJaHHBIMH CBOMCTBAMH, MCCIIEIOBAHME 3aKOHOMEPHOCTEM XMMHUYECKMX PEaKIUWd M IYyTeW YNPABJICHUS UMM B LEISAX MOJIydECHUS
BEILECTB, MATEPUAIIOB, JHEprUH. 1103TOMY B ITporpamMme o XMMHUU HAIIM OTPAKEHUE OCHOBHBIE COIEPKATEIIbHbIC JTMHUU

e BelECTBO — 3HAHHUS O COCTaBE U CTPOEHUHU BELIECTB, MX BAXHEUIMX (U3NYECKHMX M XUMHUYECKMX CBOWCTBAX, OMOJOIMYECKOM
e CTBUH,

® XMMHYecCKasi peakuusi — 3HaHUS 00 YCIOBMSX. B KOTOpPBIX MpPOSBISAIOTCS XWMHUYECKUE CBOWMCTBA BEILECTB, CIOCO0AX YIpPaBJIEHUS
XAMHUYECKMMU IIPOLECCaMU;

® [pUMeHeHHMe BeleCTB — 3HAHUS U ONbIT IPAKTUYECKON NIESATENbHOCTH C BEILECTBAMM, KOTOPbIE HanboJiee 4acTo yHOTpeOsIoTCs B
IIOBCEIHEBHOM »KU3HU. [1IMPOKO UCIIONB3YIOTCS B IIPOMBIITIEHHOCTH, CEJIBCKOM XO035HCTBE, HA TPAHCIIOPTE;

e S3bIK XMMHH — CHUCTEMAa BAKHEHIIMX MOHATUN XMMHUU U TEPMHUHOB, B KOTOPBIX OHHM OIMCBHIBAIOTCS, HOMEHKIATypa HEOPTaHUYECKUX
BEIIECTB. T.€. MX Ha3BaHUS (B TOM 4YHCIICE U TPUBHAIbHBIC), XUMHYECKHE (POPMYIbl M ypaBHEHHS, a TaKKe IpaBuja IEpeBoOja
MHQOpMAIIU C ECTECTBEHHOTO S3bIKA Ha A3bIK XMMHUU U 00paTHO.

VYueOHble MpOrpaMMbl, Y4€OHUKHM U ydeOHO-METOAMYECKHE KOMIUIEKThI IO XMMHH, BblITycKaeMble M3maTenbckuMm LeHTpoM «BeHTaHa-

I'pad», mocTpoeHbl Ha TyMaHMCTUYECKOM MapaJurMe pa3BUBAIOLIETO0 OOYy4YEeHHUs, Ha CUCTEMHO-UHTEIPATHUBHOM U JESTEIbHOCTHOM IMOJXOJAaX, C
yaeroM 3akoHa PO «O06 oOpa3oBaHum», HOPMATUBHBIX JOKYMEHTOB 00 00pa3zoBaHnu MuHHCTEpCTBa 00pa3zoBanus U Hayku PO.

B nporpammax 1 yueOHMKaX OTYETIMBO MPOBEIEHBI ABTOPCKUE MU U MPUHIIUIIBI, OPUEHTUPOBAHHBIE HA Pa3BUTHE JIMYHOCTU YUEHUKA, HA
OTpakeHHE CHeNU(UKM XAMHUHM KaK HAyKd W METOJOJOTMH XUMHYECKOTO 3HA4YeHUs XUMHHU s OOlIeCTBa M OTIENBHOTO YeloBeKa, ee
IIPOHUKHOBEHHUS BO BCE CQEephl KU3HU.

Y4eOHHUKHU MOCTPOCHBI MO JBYXYPOBHEBOMY MPUHLMITY: MaTEpUal, COOTBETCTBYIOIIMI 0a3ucHOMY yuyeOHOMY IUIaHy, a Takoke Marepuai
JUISL YIITYOJIEHHOTO U3Y4YEHUS TP YCIIOBUU BBIJICIICHUS HA H3yYeHHE MPeMeTa JOMOJIHUTEILHOTO Yaca.

B kypce 8 kimacca ywamnmecs 3HAKOMSTCS MEpPBOHAYAIbHBIMU XHMHUYECKMMH TMOHATUSIMU. Kypc XuMuu mpenrnonaraer U3y4eHHE IBYX
pa3znenos. [lepBblii MOCBSIIEH TEOPETUUECKUM OOBSICHEHUSIM XHUMHUYECKUM SIBJIEHUSIM HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO ydeHus. Bropoii pa3aen
IIOCBSALICH U3YUYEHHUIO 3JIEKTPOHHOM TEOPUH U HA €€ OCHOBE PACCMOTPEHUIO ITEPUOINUYECKOTO 3aKOHA M CH CTEMBI XUMHUYECKHUX JIEMEHTOB, CTPOCH U
Y CBOMCTB BEIIECTB M CYHIHOCTH XUMHUUYECKHUX peakunii. OH paccuuTaH Ha 2 yaca B HEJIENIO JUIsl 001Ie00pa30BaTENbHBIX KIIACCOB.

3aauHUK JaeT OOLMPHBIN MaTtepuan JUisl OpraHu3alliyd CaMOCTOSITEIbHOM paboThl Ha ypokKaxX M JoMamHed padoThl ydanmxcsi. B Hem
coJiepKaTcsi pa3HOYpPOBHEBBIE 3afaHus. bonbimoe 4YHCIO pa3sHOOOpa3HBIX 3adaHUN TPEJOCTABISECT BO3MOXHOCTH YUMTEIIO BapbUpPOBATh
coJiepKaHHUEe CaMOCTOSITEIbHON pabOThl IO BPEMEHH M YPOBHIO CIIOKHOCTH.

Jnst ycnemHoro o0ydeHus! ¥ MOJHOLEHHOTO Pa3BUTHS JIMYHOCTH yYYEHHKAa B COACPKAHUU ydeOHHMKA YCHIJIEHBI MPOOJIEMHOCTh, BHYTpU - U
MEXIPEIMETHAs] UHTETPALMsl, pacCKpbITa METOA0JIOTHSI YUeOHOTO MO3HAHUSI XUMHH, oOecriedeHa 0aza Ajs GOpMUPOBAHUS KOMIIETEHLIMU «YMETb
YUUTBCSI», AKTUBHO IIPUMEHSTH, IEPEHOCUTH 3HAHUS U YMEHUS.

J1st KOHTPOJI YPOBHS JOCTUKEHUIN yJaIMXC sl UCIIONB3YIOTCS TAKUE
BUbI U GOPMBI KOHTPOJISI KaK MPEABAPUTENBHBIN, TEKYIIMI, TEMATUYECKIU I, UTOTOBBI KOHTPOJIb;



(¢opMBbI KOHTPOJISI: KOHTPOJBbHAs paboTa, au(depeHINpOBaHHBIA HHIAWBUIYAIGHBIA ITHCHMEHHBIH OMPOC, CaMOCTOSITENbHAsl IPOBEPOYHAsS
paboTa, SKCriepuMeHTalIbHasi KOHTPOJIbHASA paboTa, TECTUPOBAHME, JUKTAHT, MIMCHMEHHBIC JOMAIHUE 33/IaHUs, KOMITBIOTEPHBIA KOHTPOJIb U T.I.,
aHaJIu3 TBOPUYECKUX, UCCIIEOBATEIBCKUX PAOOT, Pe3y/IbTaTOB BHIIIOJHEHUS TMAaTHOCTUYECKUX 3aJaHUI yueOHOro mocoousl.

Jlnst TeKymero TeMaTH4ecKOTo KOHTPOJIS M OLEHKH 3HAaHUH B CHCTEME YPOKOB IPEAYCMOTPEHBI IIPOBEPOYHBIE M KOHTPOJIbHBIE paOOTHI.

Kypc 3aBepmaror ypoku, Mo3BoJsSIonge 0000 MMTh U CHCTEMAaTH3NPOBATh 3HAHMS, a TAloKe IIPUMEHNUTh YMEHUS, IPHOOPETEHHBIE IIPU U3yICHUN
XUMHH.

s nmomydeHus: OObEKTUBHOW MHQPOPMALUU O AOCTUTHYTHIX yYalMMHUCS pe3yabTaTaX y4eOHOW IeATEIbHOCTH U CTENEHU UX COOTBETCTBUS
TpeOOBaHMSIM O0pa30BaTEIbHBIX CTAHJAPTOB; YCTAHOBJICHUS IMPHYAH TOBBIMICHUS WM CHUKEHHS YPOBHS IOCTIKCHHH yYalXCS C LENbI0
MOCJEAYIOIEH KOPPEKIHU O00pa3oBaTEIBHOTO TpoIecca MPEAYyCMOTPEH CICAYIOIMH HHCTPYMEHTApPU: MOHUTOPUHT Y4€OHBIX TOCTH)XKCHUU B
paMKax ypoBHeBOW auQdepeHnnanuy; HCIOoJb30BaHUE Pa3HOOOpa3sHbBIX (OpPM KOHTPOJS NPH HTOTOBOM AaTTECTAllMM YYAIMXCs, BBEICHHE
KOMITBIOTEPHOTO TECTHUPOBAHUST; Pa3HOOOpa3HbIE CIIOCOOB! OPraHU3aI[iH OLEHOYHOH JEATEIbHOCTH YUUTEIS U YJa iy XCsL.

MecTo Kypca XuMuHu B 6a3MCHOM Yy4eOHOM IIaHe.

Oco0eHHOCTH coziepKaHusl Kypca «XUMUs» SIBJISIOTCS TJIABHOM NMPUYMHOM TOTO, 4TO B 6a3MCHOM ydeOHOM (00pa3oBaTeiIbHOM) IJIAaHE STOT
IpeaMeT NOSIBJISETCA MOCIEIHUM B PNy €CTECTBEHHOHAYUYHBIX NUCHUIUIMH. IIOCKONMBKY [UIS €r0 YCBOEHHS IIKOJbHUKHM JIOJDKHBI 00J1alaTh He
TOJIBKO OTIPEACICHHBIM 3allaCOM MpPEIBAPUTEIBHBIX E€CTeCTBEHHOHAYYHBIX 3HAHWW, HO W JIOCTATOYHO XOPOINO pPa3BUTHIM aOCTPAKTHBIM
MBIITICHUEM.

CornacHo ¢enepanbHOMy 6a3UCHOMY ydeOHOMY IJIaHy sl 00pa3oBaTeIbHbIX yupexaeHuil Poccuiickoit denepanum Ha U3yueHUE XUMHUU B
8 n 9xmaccax oTBoUTCS HE MeHee 136 yacoB U3 pacyera 2 yaca B HEJENIO.

[Iporpamma peanu3oBaHa B yueOHUKaX XMMHH, BBITYIICHHBIX 31aTensckuM rieHTpoM «Bentana-I'pad»:

e Ky3nenosa H.E., TutoBa U.M., I'apa H.H. Xumus. 8 knacc.
e Kyzueunosa H.E., TutoBa U.M., I'apa H.H. Xumus. 9 xnacc.
[ ]

HeHHOCTHI)Ie OPUCHTHUPbI XUMHUYIE€CKOT0 06pa30BaHl/lﬂ

B xauecTBe IeHHOCTHBIX OPUEHTHPOB XUMHUYECKOTO 00pa30BaHus BBICTYNAIOT OOBEKTHI, H3y4aeMble B KypCe XUMUHU, K KOTOPHIM Y
oOydaronm xcs GopMHUpYyeTcsl HIEHHOCTHOE OTHOIIeHHe. [Ipu 3TOM BemyIyro poib UTPalOT MO3HABATEIbHBIC IICHHOCTH, TaK KaK TAHHBIA Y4eOHBIN
IIpeIMET BXOAUT B IPYIITY IPEIMETOB MO3HABATENBHOIO LIUKIIA, ITIaBHAs 1I€JIb KOTOPOTO 3aKII0YAeTCs B M3Y4EHUH IIPUPOJIBI.

OCHOBY IMO3HABAaTEJIBHBIX IIEHHOCTEH COCTAaBJISIIOT HAYYHbIE 3HAHUS, HAYYHBIE METO/IbI IO3HAHMS, @ [IEHHOCTHBIE OpHUEHTAlUU, (POpMUpPYEMbIE
Yy Y4alM XCsI B IPOLIECCE U3YUEHU s XUMUH, ITPOSIBIISIOTCS :



® B IIPU3HAHWU I[ICHHOCTH HAYYHOTO 3HAHUS, €TO MPAKTHYECKOW 3HAYUMOCTH, IOCTOBEPHOCTH;
® JICHHOCTHU XUMHUYECCKUX MECTOJ0B NUCCIICAJOBAHUA JKUBOH U HEXKUBOU MMpUpoOabI;
® TOHMMAHUU CIIOKHOCTH M IIPOTHBOPEYMBOCTHA CAMOTO Ipoliecca MO3HaHUS KaK U3BEYHOTO cTpeMiieHus kK VctuHe;
B xavecTBe 00BEKTOB IIEHHOCTEH Tpy/a U ObITa BHICTYMAIOT TBOPUYECKAs CO3UAATENbHAS ACATENIBHOCTb, 3JI0POBBIM 00pa3 KHU3HH, a
[IEHHOCTHBIE OPHEHTAIMU COACPIKaHUS Kypca XMMHH MOTYT pacCMaTPUBATHCS KaK (OPMUPOBAHHE:
® YBOXUTEIHHOTO OTHOIICHHS K TBOPUYECKON CO3UAATEIBHON EATETbHOCTH;
® TIOHMMaHUS HEOOXOJIUMOCTH 3I0POBOTO 00pa3a KU3HU,
e MmOTPeOHOCTH B OE3YCIOBHOM BBHITOJIHCHUHU MPABUIT 0€30MaCHOTO MCITOIB30BAHUS BEIIECTB B MOBCEIHEBHOMN KHU3HU,
® CO3HATENBHOTO BHIOOpA OyayIei mpodeccuoHABHON IeATEHHOM.

JII/I‘IHOCTHI)IC, METallpe IMETHBIE, ITPEIMETHBIC PE3yJ/bTaTbl 0OCBOCHUA XUMHUN:

B xonme mpenopaBaHusi xumMuu, pabouas mporpaMma IpenycMaTpuBaeT (OPMHPOBAHUE Y yJalMXCsS OOLICy4eOHBIX YMEHHMH W HaBBIKOB,
YHUBEPCAIBHBIX CIIOCOOOB JIEATENbHOCTH U KITIOUEBBIX KOMIETCHIIH.

B sTOM HampaBieHMHM NPHOpUTETAMU sl ydeOHOro mpeaMeTa «XHWMHS» Ha CTYNEHH OCHOBHOTO OO0IIETO OOpa3oBaHUS SBISIOTCS:
WCIIOJIb30BAHME JUIS TIO3HAHMS OKPYKAIOIIETO MHpa pa3IMYHBIX METONOB (HAOIIOAEHMS, W3MEPEHHUsS, OIBITHI, HKCIIEPUMEHT); IpOBEICHUE
MPAKTUYECKUX M JIAOOPAaTOPHBIX pabOT, HECIOXKHBIX 3KCIEPUMEHTOB M ONMCAaHUE UX PE3yIbTaTOB; HCIOJB30BAHME PA3IMYHBIX MCTOYHHKOB
UHGOPMAIIUY TSI PEIICHHS TO3HABATENFHBIX 33/1a4; COOIIOCHNE HOPM U TIPaBUJI ITOBEICHUS B XUMUYECKUX JIa00PaTOPHIX, B OKpYKalO el cpene,
a TaroKe MPaBHJI 310POBOTO 00pa3a )KU3HU.

JlesiTrenbHOCTh 00pa30BaTENIBHOTO YUPEkKACHUS B 00yUeHUN XUMUH J0JDKHA OBITh HAalpaBJieHA HA TOCTIKEHUE 00YJaro MMHUCS CIIE]YFO I X
JIMYHOCTHBIX Pe3yJIbTATOB

1) B IIEHHOCTHO-OPHEHTAIIMOHHOIN cdepe — YyBCTBO TOPJOCTH 3a POCCHHCKYI0 XHMHYECKYI0 HayKy, I'YMaHU3M, OTHOIIGHHE K TPYAY,
LENEYCTPEMIIEHHOCTB;

2) B TpyZIOBO# cdepe — TOTOBHOCTH K OCO3HAHHOMY BbIOOpY JMalbHEH 1ieil 00pa3oBaTenbHON TPAeKTOPUY;

3) B mo3HaBaTeNbHOM (KOTHUTHBHOM, MHTEIIEKTYaIbHON ) cepe — yMEHUE YIpaBJsaTh CBOEH MO3HABATEIbHON JAEATENbHOCTHIO;

4) dopmMHupOBaHHE XMMHKO-IKOJOTUYECKOH KYIBTYPHI, SBISIOIMIEHCS COCTABHOW YacTHIO SKOJOTHYECKOW M OOLIel KyIbTYpHI, U HAydHOTO
MHUPOBO33PEHUS;

5) yMeHHe OLIeHHBATh CUTYAIMIO U ONEPATUBHO IPUHUMATh PEILICHUS;

6) pa3BHTHE TOTOBHOCTH K PELICHNIO TBOPYECKU X 33/1a4.

MeTanpeiMe THBIMH pe3yJIbTATAMHM OCBOCHUS BBIITYCKHHKAMH IIKOJIBI IPOTPAMMBI 10 XUMUU SIBJISIOTCS :

l)ucronp3oBaHre YMEHUH W HABBIKOB PA3IMYHBIX BHUAOB IO3HABATEILHOW JEATEIBHOCTH, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(cucTeMHO-UH(POPMALIMOHHBIN aHATU3, MOAEIMPOBAHKE) VI N3yYeHUS Pa3IMUHbIX CTOPOH OKpYyXarollel JelCTBUTENbHOCTH;



2)HCIOJIb30BAHNE OCHOBHBIX HHTEUICKTYaJbHBIX OIepanuii: (opMyJIHpOBaHHWE THUIOTE3, aHAIU3 W CHHTE3, CpaBHEHHE, 000O0IeHuE,
cucTeMaTu3al s, BbIABJICHUEC ITPUYHNHHO-CJICACTBCHHBIX CBSISCf/'I, IIOMCK aHaJIOI'OB,

3)yMeHHe TeHepupOBaTh UJCH U OIPEICIATh CPEACTBA, HEOOXOAUMBIE ISl M X PEeAIN3aLlUH;

4)yMeHHE ONPEICIIATh eI U 3a/1a4H JCATEIbHOCTH, BRIONPATH CPEACTBA PeaTH3alliK e U TPUMEHSTh UX Ha MPAKTHKE;

5)HUCIONB30BaHUE PA3TUYHBIX HCTOYHUKOB JUTS TIOTYICHHU ST XUMUYEC KO HH(OPMALIHH.

IIpeAMe THHIMH pe3yabTaTAMM OCBOCHHS BBITYCKHUKAMH OCHOBHOM IIKOJIBI IIPOTPAMMBI 110 XUMHUH SIBJISTFOTCS:
1.B mo3naBarenbHOI cepe:

e 1aBaTh OMNpEAeTIeHUs NU3yYCHHBIX MOHSATHI: BEIIECTBO (XUMUYECKUI 3JIEMEHT, aTOM, HOH, MOJIEKYJa, KpUCTallInyecKasi pelieTka, BeIIeCcTBO,
MPOCTHIE U CIOXKHBIE BEIIECTBA, XUMHYECKasi opMya, OTHOCUTEIbHAS] MOJIEKY/SpHAs Macca, BaICHTHOCTh, OKCH/IbI, KHCIIOTHI, OCHOBAHHS,
COJIn, aM(l)OTepHOCTI), HHAWKATOop, Hepnozn/lqecmﬁ 3aKOH, nepuoan4vecCKasi cucrema, HU30TOIIbI, XUMHY ECKast CBs3b,
AIEKTPOOTPULIATETILHOCTh, CTENEHb OKUCIEHUS, D3JIEKTPOJIUT); XUMHUYecKas peakuus (XUMHYECKOe YpaBHEHHE, TeHETUuYecKas CBSI3b,
OKHCJIEHUE, BOCCTAHOBJIEHUE, JIEKTPOJIMTUYECKAS TMCCOLUAIIU S, CKOPOCTh XMMUUYECKON PEaKIUH ),

® OIKCHIBAThH JIEMOHCTPAIMOHHBIE U CAMOCTOATEIBHO MPOBEIEHHBIE IKCIIEPUMEHTHI, UCTIOJb3Ys JJIsl 3TOT0 €CTECTBEHHbIN (PyCCKUil, pOIHOI)

SI3BIK U SI3BIK XUMHUH;

OTIMCHIBATh M PA3INYaTh N3YUYEHHBIE KJIACCHI HEOPTAHMYECKUX COCTUHEHU N, MMPOCTHIE M CIIOKHBIE BEIIECTBA, XUMUYECKIE PEAKIIHH;

KTaccu QUIIMPOBATh U3Y4EeHHBIE OOBEKTHI U SBJICHHUS,

HaOII0IaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEITEHO TPOBOJANMBIE OTBITHI, XAMUYECKAE PEAKIIUH, TPOTEKAIONME B IPUPOJIC U B OBITY;

JieNiaTh BBIBOJIBI M YMO3AaKIIOUCHHS U3 HAOMIONEHUH, U3Y4YeHHBIX XUMUYECKU X 3aKOHOMEPHOCTE!, MPOTHO3UPOBATh CBOMCTBA HEM3YyYEHHBIX

BEINECTB 110 aHAJIOTHH CO CBOMCTBAMU U3yYCHHBIX;

CTPYKTYPHPOBATh U3Y4EHHBIN MaTepual U XMMUUYECKYIO HHPOPMAITUIO, TOIYYCHHYIO U3 JPYTU X HCTOYHUKOB;

MOJICTTUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB TEPBOTO — TPETHETO MEPUOJIOB (B paMKaxX M3YU4EHHBIX MOJOKEHUU Teopuu D.Pesepdopra),

CTPOEHHE MPOCTEUIIMX MOJIEKYJI.

2.B 11IeHHOCTHO-OpHEHTAIIMOHHOU cepe:

® AHAJIM3MPOBATH U OLEHUBATH MOCIEACTBUS VISl OKPYKAIOIICH cpe/bl OBITOBOW M TIPOM3BOJCTBEHHON NIESITEIFHOCTH YEJIOBEKa, CBSA3AHHOM C
nepepaboTKON BEIIECTB.
3.B tpynoBoii chepe:

® IIPOBOAWTH XMMUUYECKUN DKCIICPUMEHT.
4.B cdepe 6e30macHOCTH KU3HEACATESILHOCTH:

®  OKa3bIBaTh MEPBYIO TOMOUIb TPH OTPABIECHUSX, 0’KOTaX U APYTHX TPaBMaX, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAaHUEM.



Conep:xanue y4eOHOro npeaMeTa U TpeOGOBAHHS K YCBOEHMIO IIPOT PAMMbI

Kypc xumun 8 wimacca npeamonaraeT usydeHue 2X paszfenoB. [lepBoiif MOCBAIMEH TEOPETUUECKUM OOBSICHCHUSM XHUMHUYECKUX SBICHUU Ha
OCHOBE aTOMHO-MOJIEKYISIPHOTO YUCHHS U CO3aéT MPOUHYI0 0a3y JUIsl JajdbHEHIIero n3yueHus Kypca Xu Miuu. BTopoii pa3aen mocBsIEH U3yIeHHUIO
AJICKTPOHHON TEOPUHU U HA €€ OCHOBE PACCMOTPEHUIO TIEPHOMUECKOTO 3aKOHA M CHCTEMbBl XUMHYECKHUX JIEMEHTOB, CTPOCHUS M CBOICTB BEIECTB U
CYIHOCTH XHUMHYECKH X PEaKIui.

8 knace

(24 B Henemto, Bcero — 684)
Beenenne (2u).
XuMUs 1 HaydHO-TEXHUUECKUH Iporpecc. MicTopudeckue 3Tanbl BOSHUKHOBEHHUSI U pa3BUTHSA XUMUU. OCHOBHBIE IOHATUS U TEOPUU XUMHUH.
JlabopaTopHoe ob6opynoBanue u npuémsl padoThl ¢ HUM. [IpaBuiia TeXxHUKH 6€30MaCHOCTH MU paboTe B KAOWHETE XMMUU.
JdemoncTpamyuu. Tabnauikl, ciaiapl, MOKa3bIBAIOIME HCTOPUUECKUI MyTh PA3BUTHS, TOCTHIXKEHUSI XMMUU U UX 3HAUEHUE; TabopaTOpHOE
obopynoBaHue.
IIpakTnueckas padora Nel.JlabopaTtopHoe 000pyIO0BaHHUE U TIPUEMBI PAOOTHI C HUM.

Paznea 1

BemecTBo U XuMH4YeCKHUe SIBJICHHUSA € MO3ULMIA ATOMHO-MOJIEKYJIAPHOTro yuyeHus.(414.)

XuMHYeCKHE 3J1eMeHThI U BellleCTBA B CBeTe AaTOMHO-MOJIEKYJISPHOTO YUe HUS

[lonsitue «@emecTBo» B (usuke u xuMuu. Ou3nuecKkrue U XUMUYECKHE SIBJICHUS. V3MeHsomeecs: BELIECTBO KaK MpeIMET W3Y4deHUs XUMHHU.
®dazoBble nepexoabl. OnucaHue BELECTB.

XUMHYECKUE DJIEMEHTHI: UX 3HAKU U CBEIACHUS U3 UCTOpUM OTKPHITUS. COCTaB BEUIECTB. 3aKOH MOCTOSIHCTBA COCTaBa, XUMHUUYECKUE (HOPMYIIBI.
@opMBI CyIIECTBOBAHMS XUMUUYECKU X JJIIEMEHTOB. BelecTBa mpoCcThIe U CIOKHBIE.

[IpocTeie BemecTBa: MeTAIIBl M HeMeTauibl. OO0Imas XxapakTeprucTHKa METAIIIOB U HeMeTaIoB. HekoTophie cBeieHUsl 0 MeTallaX U HeMeTallIax,
00yCTTOBIMBAIOIIM X 3aTPSA3HEHHOCTD OKpyXKarolel cpenbl. Onucanue HEKOTOPBIX HanbosIee paclpoOCTPAHEHHBIX MPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYJISIPHOE yueHHE B XUMHU. OTHOCUTEINIbHBIE ATOMHBIE U MOJIEKYJIsIpHBIE Macchl. CucTema xuMuuecku x anemeHToB JI.1. Meneneesa.
OnpeneneHue neproia u rpymibl. XapakTepruCTUKA MOJO0KEHU I XUMUYECKHUX 3JIEMEHTOB B MEPUOINYECKON cucTemMe. BaneHTHOCTS.

KonuuectBo BemecTa. Onpeneenne BAIGHTHOCTH 10 TIOJIOKEHHUIO JIEMEHTA B TIEPUOIUYECKON crucTeMe. Mob — eTMHHIa KOJIMYECTBA BEIIECTBA.
MousipHas Macca.

JMemouncrpanuu. 1. duszndeckue n xumuueckue sisjeHus. 2. M3Mepenue mioTHOCTH XUAKOCTH apeoMeTpoM. 3. [lnaBnenue cepol. 4. Onpenenenue
TEIJIONPOBOJHOCTH M 3JIEKTPOIPOBOJHOCTH BeliecTB. 5. OnbIThl ¢ koyuekuuei «lllkana TBEpaoctu». 6. Monaenu atoMoB U MoJiekyn. 7. Kosnekuus
MeTaIoB ¥ HeMeTayyioB. 8. [lomydeHue yriaekucnoro raza pasHbiMH criocobamu. 9. Dmekrponu3 Boasl. 10. Bosronka ioga. Kumnsuenue BoAbL
HakanuBanue xBapua. Harpeanue nHadrammna. 11. Onsitel mo auddysuu. 12. Kommeknus mpocTeIX BemecTs, 00pa3oBaHHbIX demenTamu [ — |11



nepuonoB. 13. HaGop komorpamm: «OOpasipl pereHus pacu€THbIX 3agau». 14. Komnekius BemecTB koauuectBoM 1 mMomb. 15. JluHamudeckoe
nocobue: «KonnuecTBEHHBIE OTHOIICHUS B XUMHUN».

JlaGopaTopHbie onbIThI. 1. PaccMOTpeHE BEIIECTB ¢ pa3TUYHBIMEA (PH3UYCCKUMH CBOMCTBAMH (Me]lb, JKeJe30, IIUHK, cepa, BOJa, XIIOPHI HATPHS U
ap.). 2. UcipiTanue TBEPIOCTU BEUIECTB ¢ MOMOIIBI0 00pasuoB kojutekiuu «lllkama tBEpmoctu». 3. [Ipumepsl ¢usnueckux sBICHU: crubaHue
CTEKIISTHHON TPYOKH, KUTISTYEHUE BOJIBI, TIaBieHue napadguna. 4. [IpuMepbl XMMHUUYECKHUX SIBIICHUI : TOPEHHE JPEBECHHBI, B3aUMO/ICHCTBUE MpaMo pa
C COJSIHOW KucIoToM. 5. M3yueHne oOpa3iioB METAUIOB M HEMETAJJIOB (CEphl, JKeje3a, alloMAHUsA, TpaduTa, Meau u np.). 6. M3ydenne cBOWCTB
BEILIECTB : HAarpeBaHMUe BOJIbI, HarpeBaHue okcuaa kpemuus (IV).

PacuérHbie 3agaun.l. Berancinenne OTHOCHUTENBHONW MOJICKYISIPHON MacChl BEIIECTB, MAaCCOBOW JOJU DJIEMEHTOB MO XHMHUYECKUM (OPMYIIaM.
Berurciierne mosisipHoit Macchl BemecTBa. 2. OmnpesieieHre MacChl BEIIECTBA 110 U3BECTHOMY €0 KOJIMYECTBY M HA00OPOT.

Tema TBOpueckoil paboThl. MmtocTpupoBaHue MOI0KEHUH aTOMHO-MOJIEKYISPHOTO YUCHHUSL.

XuMHn4yecKue peakuuu. 3aKOHbI COXpPAHEeHUSI MACChl M YHEPIrUH .

CynmHoCTh XMMMYECKMX SIBJIEHUW B CBET€ ATOMHO-MOJEKYJISpHOIro YydeHHs. IIpu3Haku npoTekaHus XUMHUYECKMX peakuuid. IlpuuuHbl n
HaIpaBJICHUS MIPOTEKAHUS XUMUUECKUX peaknuid. [lonsTre 00 SHTpONUM W BHYTPEHHEH 3HEpruu BemecTBa. OOpaTUMOCTh XUMHYE CKUX PEAKIIHHL.
[IpeBpalieHre 3HEPTUU NPU XUMHYECKHX PEAKUUSAX, YCIOBHUS MPOTEKAHUSI XUMHUYECKUX PEAKUUM, 3K30- U IHAOTEPMUUYECKUE PEAKIMH. 3aKOHbI
COXpaHEHHUs MacChl U SHEPIUHU, UX B3aUMOCBS3b B 3aKOHE coXpaHeHHUsI MaTepuu. CocTaBlIeHHME YpaBHEHUHW XUMMUYECKUX peakuuil. Pacuérsl mo
YPaBHEHUSIM XUMHUUYECKUX peakuui. THIbl XMUMHYECKMX pPEAKIHi: Pa3IoKEHHs, COCIUHEHHUsS, 3aMmelieHus, oOMeHa. OO0oOImeHWe 3HAHUU O
XUMHYECKU X PEAKIIUX.

HMemoncTpamuu. 1. TIpuMepbl XUMHYECKUX PEAKIMH pPa3HBIX BUJOB: pasIoKEeHHE MallaxhuTa, OMXpoMara aMMOHUS, B3aWMOJICHCTBUE COJISTHON
KUCJIOTHI ¢ KapOOHATOM HATpus U Ap. 2. ONBITH, WILTIOCTPUPYIOLIIE 3aKOH COXPAHEHHSI MacChl BEILIECTBA: TOPEHUE CBEYH Ha Becax C MOIJIOLIEH HEM
MPOJIYKTOB TOPEHU S, OKUCICHIE METAIJIOB B 3aKPBITHIX COCYIaX CO B3BEIIMBAaHHWEM, OOMEHHBIC PEAKIMH B MPUOOpax JJisl WIUTFOCTPAIl UM 3aKOHa. 3.
OnbIThl, WILTIOCTPUPYIOLME MTPEBpAILEHU s Pa3InuHbIX BUJOB SHEpruu Apyr B Apyra. Habop mopaeneit atoMoB.

JladopaTopHble onbIThl. 1. [Ipu3Haku nporekaHus XUMUUYECKUX pEaKUUii: HAarpeBaHUE MEAHOU MPOBOIOKU; B3aUMOJIEHCTBUE PACTBOPOB E€IKOIO
HaTpa M XJIOPHIa MEIH; B3aNMOACHCTBHE PACTBOPOB YKCYCHOM KHCIIOTHI M THAPOKapOOHATa HATPHsl; B3aUMOJICHCTBHIE PACTBOPOB XJIIOPHOTO XKeJe3a
Y KPacHOW KPOBSTHOM COJIM; pAaCTUPAHUE B CTYIKE MOPOIIKOB XJIOpHAa AMMOHUS U TAIIEHOW M3BECTH. 2. TUIIBI XUMHUYECKUX PEAKIHI: PA3JIOKEH Ue
MaJlaxyTa; B3aMMOJCHCTBHUE kele3a ¢ pactBopoM xinopuaa meau (II), B3auMoaelicTBIE pacCTBOPOB €KOTO HATpa U XJIOPHOTO XKele3a.

PacuéTHble 3agaun. Beruncienne mo XMMUYECKUM YpaBHEHHUSM MaccC, KOJMYECTB BEIIECTB: a) BCTYMUBIIMX B peakuuio; 0) oOpa3oBaBUmMXCS B
pe3ynbTare peaKkuuu.

MeToabl XUMHH

IlonsTHEe 0 METOAE KaK CPENCTBE HAYYHOIO IO3HAHUS ACUCTBUTENBHOCTH. METOIbl, CBA3aHHBIE C HENOCPEICTBEHHBIM H3Y4CHHEM BEILECTB:
HaOJI0ZIeHNe, OMKCaHWe, CPaBHEHUE, XMMHUUYECKUN HKcriepuMeHT. [loHstue 00 MHIMKATOpax. XUMHUYECKHH SI3bIK, €r0 BaKHEiIme (yHKIUU B
XUMHUYECKOU HayKe.

JIaﬁopaTopHLIe onbIT. I3MeHeHue OKpACK MHAHUKATOPOB B PA3JIMYHBIX CPEHAAX.



BemecTBa B OKpy:Kalole il HaC Npupojae U TeXHUKE.

BemecTBa B pupo/ie: OCHOBHBIE CBEICHUS O BEIIIECTBEHHOM cocTaBe reocdep u xkocmoca. Ilonarue o texanocdepe. UnucTeie BEIecTBa U CMECH .
CreneHb YMCTOTHI M BUBI 3arpsisHEHUs] BelecTB. [IoHSATHE O TOMOTEHHBIX M TeTEPOTeHHBIX cMmecsiX. Paznmenenue cmeceld. OUnMCTKa BEINECTB:
bunpTpOBaHUE, AUCTUIUIAIMS, KPUCTAIIM3AIMS, SKCTpardpoBaHue, Xpomarorpadus, Bo3roHka. WaeHTHUuKaMs BEIIECTB C MOMOIIKIO
OmpeeeHUs TEMIIEPATYpP MIaBJICHUS U KUTICHUSL.

BemectBa B Texnuke. IlonmydeHue BeleCcTB C 3aJaHHBIMH CBOWCTBaMH — OCHOBHasl mpoOiema xumuu. [IoHsATHE O BemecTBax Kak O ChIPbE,
MaTtepuanax u MpoayKuuu. BemecTBa opranndeckre u Heopranuyeckue. [lepBoHayaibHble CBEEHUS O XUMUUYECKON TexHoioruu. [InaHerapHbii
Xapakrep BIMSHUS TEXHUKU Ha OKpYXKawliyio cpeny. [IpupomooxpaHuUTenbHOE 3HAYEHUE OYUCTHBIX COOPYKEHUUW U DKOJOTMYECKU YHCTHIX
TEXHOJIOTUH.

[Tonsitie 0 pacTBOpax Kak TOMOTE€HHBIX (DPM3UKO-XMMHYECKUX CUCTEMaX. 3HAUEHUE PACTBOPOB MJISl )KM3HHU YEIIOBEKA, CENbCKOXO3SICTBEHHOTO U
MIPOMBITITIEHHOTO IIPOU3BOJICTBA. PaCTBOPUMOCTH BelecTB. BiusiHue TexHOC Pephbl Ha MPUPOTHEIE MPECHBIE U MOPCKHE BOIbI. DAaKTOPHI, BIHSIONIE
Ha pacTBOPUMOCTh TBEPABIX BEIIECTB M Tra30B. VI3MeHEeHHE pPAacTBOPUMOCTH KHUCIOpOJa B CBs3M C 3arpssHeHueM Boi. KoadduuumeHT
pactBopuMocTH. CriocoObl BRIpaXKSHU S KOHIICHTPALIMU PACTBOPOB: MACCOBAsSI IOJISI, MOJISIPHASI KOHIICHTPAIIHSL.

Hemoncrpanun. 1. Pasznenenuwe cMeceil pa3iMyHbBIMM METOJAMH: METOJOM OTCTauBaHMS; C TOMOIIBIO JIETUTEIbHON BOPOHKU; METOJIOM
KOJIOHOYHOH xpomarorpaduu. 2. Komnmexuus pasaudyHbIX cOpToB He(dru, kameHHoro yris. 3. KoJulekuuss mpUpoOAHBIX UM CHHTETUYECKUX
OpraHHYeCKUX BelecTB. 4. PacTBopeHHE BEIIECTB C Pa3NIUYHBIM KOA(DQUIIMEHTOM pacTBOPUMOCTH. 5. YCIIOBHS M3MEHEHHS DPACTBOPHUMOCTH
TBEPIBIX U Ta3000pa3HbIX BelecTB. 6. TenaoBbie 3((eKThl TPH pacCTBOPEHHU U: PACTBOPEHUE CEPHON KUCTIOTHI, HUTpaTa aMMOHHSL.

JlaGopaTtopHble onbIThI. 1. O3HaKOMIIEHUE ¢ 00pa3laMy MPOCTHIX M CIOXKHBIX BEIIECTB, MUHEPAIOB M TOPHBIX MOpo. 2. PazaeneHue cMecu cepsl
U Kelesa, paszjeneHue cmecu Hedru u Boabl. 3. MccnemoBanue (U3MYECKUX M XMMHUUYECKHMX CBONCTB MPUPOJHBIX BEIIECTB (M3BECTHSKOB). 4.
W3yueHue BIMSHUS NpUMeceld B BellleCTBE Ha ero (u3uyeckue M XUMUYECKHE CBOICTBa (B3amMojeiicTBHE J1a0OpaTOPHOTO M TEXHHUYECKOTO
KapOOHAaTa KaJblH C COJSHOW KHCIOTOW). 5. OOyriMBaHue oprannyeckux BemecTB. 6. CpaBHeHHE P00 BOABI: BOIOMPOBOIHON, U3 TOPOJICKOTO
OTKPBITOTO BOI0EMA. 3HAKOMCTBO € 00pa3liaMu MPOIYyKIIMA XUMUUYECKU X M CMEKHBIX C HUM TTPOU3BOJICTB.

IIpakTuueckue pa6orsl. 2. OuucTka BEIIECTB METOAaMU  (UIBTPOBAHUSA, KpPUCTAUIM3AlMKM, IEPETOHKU, BO3TOHKU, Xpomartorpaduu,
AKCTparupoBaHus. 3. PaCTBOPUMOCTH BEIIECTB

4. IIpuroToBiieHWE paCTBOPOB 33JIaHHOW KOHIIEHTPAIH.

Pacuérnbie 3amaum. 1. Tloctpoenme rpaduKoB pacTBOPUMOCTH BEIIECTB MpPU Pa3nUuHON Temrepatype. 2. Mcmonb3oBanue rpadukoB
PacTBOPUMOCTH JJIsi PAcY€TOB KOI(PQPHUIIMEHTOB PaCTBOPIMOCTH BEMIECTB. 3. BBIUKCIIEHHEe KOHIIEHTPAMU PACTBOPOB (MACCOBOH JOJH, MOJISIPHON
KOHIIEHTpAllMM) IO Macce pacTBOPEHHOIO BelecTBa W 00BEMY MM Macce pactBoputens. 4. Boruncienue maccel, o0bema, KOJIMYECTBA
PacTBOPEHHOTIO BEILIECTBA M PACTBOPUTEIIS MO OMPEIEAEHHON KOHIIEHTPAlMU PacTBOpa.

IHonsiTue o razax. Bo3ayx. Kuciopoa. I'openne .

ITonstue o razax. 3akoH ABorazapo. Bo3nyx — cMech razoB. OTHOCUTENbHAS IJIIOTHOCTD Ia30B.

Kucnopon — xumMudeckuii 3JIeMEHT U IPOCTOE BelecTBO. Mictopus oTkpbiTus kuciaopoaa. Cxema onbitoB [ Ilpuctim u A.JI.JIaBya3be.

Annorponusi. O30H. 3HaueHne 030HOBOrO ciosi 3emnu. [Ipobiaema HapylieHus: ero 1neaocTHOCTH. TloBbIIeHNEe coepKaHUsl 030HA B TIPU3EMHOM
cioe aTMoc (ephl.



[lonyueHue kucaoposa B MPOMBIIUIIEHHOCTH U Jabopatopuu. XUMHUYEeCcKue cBOMCTBa Kuciopoaa. [Ipoiecchl ropeHuss 1 MEUIEHHOTO OKHUCIICHUSL.
IIpumeneHue kucnopoaa.

Atmocdepa — Bo3nymHas obonouka 3emun. TeHAeHIMH M3MEHEHHUs! cocTaBa Bo3ayxa B XXB. OCHOBHBIE MCTOUHHMKH 3arpsi3HEHHS aTMOCQEpHI.
TpancnopTHbIi iepeHoc 3arpszHeHuit. KpyroBopot kucnopoza B mpupojae. O BceMupHOM 3akoHE 00 atMocdepe.

JemouncTpamuu. 1. [lonydenue kucnopona. 2. Cxxuranue B atMmocepe Kuciaopoaa, cepsl, yris, kpacHoro ¢ocdopa, Hatpus, xenesa. 3. [lonyuenue
o30Ha. 4. BzaumopelicTBue 030HA C pacTBOpaMH HHIUTO W Hoauaa Kaimus. 5. OTBITHI, MOATBEPXKIAIOIME COCTaB Bo3ayxa. 6. OMBITHI 1O
BOCIIJIJAMEHEHUIO U TOPEHUIO.

IIpakTHuyeckas padora. 5. [lonydeHue kucioposa u U3y4eHHUE €0 CBOICTB.

Pacuérnbie 3apaun. 1. OnpeneneHre OTHOCUTENIBHOM TNIOTHOCTH Ta30B IO 3HAYEHUSIM UX MOJICKYISIPHBIX Macc. 2. OnpeneeHne OTHOCUTEIbHBIX
MOJIEKYIISIPHBIX MacC ra3000pa3HBIX BEIIECTB MO 3HAYEHUIO MX OTHOCUTENIBHOMN TIJIOTHOCTH.

Tema TBOpueckoil paboThl. ICTOUHMKN 3arpsi3HEHUS aTMOCQEpbl U CIIOCOObI €0 MPEOI0JIEHUS.

OcHOBHbBIE KJIACCHI HEOPraHUYeCKHUX COeTUHE HUH .

Oxkcuapl — cocTaB, HOMEHKIATypa, Kiaccupukamus. [loHsTne o TUApPOKCHAAaX — KUCIOTaX M OCHOBaHWsAX. Ha3BaHWs M coCTaB OCHOBaHHUI.
I'unpokcorpynna. Knaccu ukaimus KucioT, ux coctas, Haz3Banusl. CocTaB, Ha3BaHUs COJIEH, TpaBUIIa COCTaBICHUS (GOPMYIT COJEH.

XUMHYECKHE CBOWMCTBAa OKCHJIOB. BiMsHUME cocTaBa KUCIOT Ha XapakTep HUX CBOMCTB (Ha mpumepax COJISSHOM M cepHOM kucior). OOume
XAMHYECKHE CBOMCTBA KUCIOT. PacTtBopuMocTh kuciot. Kucnotasie q1oxau. @U3MYecKre CBOMCTBA M CIOCOOBI TOJTydeHUs ienoueii. XUMHUYECKH €
CBOMCTBa cofeil (B3aMMOJICHCTBHE PACTBOPOB COJIEH C pacTBOpaMHu IeNoued M MeTaiaamu). ['eHeTndeckas CBS3b KIaCCOB HEOPTaHWUYECKH X
coequHeHUA. AmdorepHOCTh. OKCHUIBI M TUIPOKCUIBI, OOnanatomme aMmQpoTepHBIMU cBoHcTBaMH. Kmaccudukamuss HeOpraHMYeCKUX BEIIECTB.
[lepuoanyeckoe M3MEHEHHE CBOMCTB XUMUYECKUX FJIEMEHTOB U UX COEIMHEHHH (Ha MpUMepe OKCUIOB, THAPOKCUIOB U BOAOPOIHBIX COSTMHEHUN ).
HMemoncTpamuu. 1. OOpa3upl COCAUHEHWI — MpEACTaBUTENEH KUCIOT, COJIed, HEpPaCTBOPHUMBIX OCHOBAHMMA, INEIO4Yei, OKCUIOB. 2. OTBITHI,
WJUTIOCTPUPYIOIIME CYIIECTBOBAHME T€HETUUYECKOW CBS3M MEXIYy coeAuHeHusMu ¢ocdopa, yriepona, HaTpus, kanbuus. 3. B3aumopeiicrBue
KaJIbLIUS U HATpUs ¢ BOJOM. 4. JleficTBre HHAMKATOPOB. 5. OMBITHI, HILTIOCTPUPYIOIIME XMMHUYECKAE CBONCTBA OT/IEIbHBIX KIIACCOB HEOPTAaHUYEC KU X
coequHeHui. 6. OOpa3ibl MPOCTHIX BEIICCTB U UX COSAMHEHUN (OKCHIOB ¥ TUPOKCHIOB), 00Opa30BaHHBIX JJIEMEHTAMHU OJIHOTO IEPHO/IA.
JladopaTopHbie onbIThl. 1. Paccmorpenune o0OpaszmoB oxcuaoB (ymiepona (IV), Bomopoma, docdopa, mMeau, KambIus, xKeie3a, KpeMHHS). 2.
Habnronenne pacTBOPUMOCTH OKCHJIOB aTIOMUHUS, HATpHsl, KAIbLUs, Meau B Boje. 3. OmnpeneneHue cpeapl MOTydeHHBIX PACTBOPOB C MOMOIIBIO
uHukatopa. 4. PaccMoTpenre oOpasiioB coieid U onpe/ielicHne UX pacTBOPUMOCTH. 5. B3ammopeiicTBre okcu0B Kbl U (ocdopa ¢ BOIOH,
ompeeNieHne Xapakrepa 00pa30BaBIEroCs THAPOKCHIA ¢ TTOMOIIBIO WHAUKaTopa. 6. B3anmonelicteue okcumoB meau (II) m nmHKa ¢ pactBopom
cepHoil kucnoThl. 7. [lonmydeHne yriekucioro raza U B3aMMOJCUCTBHUE €ro ¢ M3BECTKOBOW BOJOM. 8. MccnegoBaHue CBOMCTB COJSHOM M cep HOU
KUCJIOT C MCIIOJb30BaHUEM MHAMKATOPOB. 9. BzaumonelicTBue MeTaysioB (MarHus, IIMHKa, JKeje3a, Meu) ¢ pacTBopamu kucior. 10. 3menenue
OKpacKd MHIMKATOPOB B pacTBOpax Ieioueid. 11. BlaumoneiicTBue pacTBOpOB KUCIOT co meinodamu. 12. BzaumojeiicTBue pacTBOPOB KUCIOT C
HEpacTBOPUMBIMH OcHOBaHUsIMU. 13. TlonyueHue HepacTBOPUMBIX OCHOBAHUM U HCCIIEI0BAHUE UX CBOMCTB (Ha MpUMEPE TMAPOKCH/IA [IUHKA).
IpakTuueckas padora. 6. lcciie1oBanrne CBOMCTB OKCHAOB, KACIOT, OCHOBAHHUH.

Pa3nea 2.



BemecTBa M XMMHYECKHE PeaKIMU B CBETe 3J1e KTPOHHOM Teopuu.(224.)

Crpoenne atoma. (34.).

Crpoenne atoma. CTpoeHHE SJICKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB: S-, P-, O-, f-amexkTponbl. MecTo siieMeHTa B MEPUOMYECKON CHCTEME M
JJIEKTPOHHAsI CTPYKTypa aToMOB. PagnoaktuBHOCTS. [IoHATHE O IPEBpAILICHUHA XUMUYECKUX JIEMEHTOB.

demoncrpamuu. 1. Cxemsr onbiToB Tomcona, pesep popaa, Musnmkena. 2. CxeMbl ONBITOB, MOATBEPKAAIONM X CBOMCTBA AJIEKTPOHA KaK YaCTHIIbI
Y KakK BOJHBI. 3. Mozienu aTOMOB pa3IMYHbIX 3JIEMEHTOB.

Ilepuoanyeckuii 3aKOH U nepuoaudeckas cucrema yiemMeHroB I.U.MenneneeBa (44.).

CBoiicTBa XMMHUUYECKUX DJIEMEHTOB M HX m3MeHeHus. Knaccudukanus XxuMuuecKuX 3JeMeHTOB. OTKpBITHE MEepUOANYecKoro 3akoHa. CTpoeHue
aTOMOB JJIEMEHTOB MaJIbIX M OOJBIIMX MEPUOJOB, TJIABHBIX U MOOOYHBIX moarpyni. opMynnpoBKa MEPUOJUUYECKOTO 3aKOHA B COBPEMEHHOM
TpakroBke. Ilepuomuueckasi cuctema B cBere crpoeHusi atoma. dusmyeckuil cMbici HoMmepa nepuoja u rpynmnbl. CemeiicTBa 3J€MEHTOB (Ha
MpUMepax IIEJIOYHBIX METAJUIOB, TAJIOTEHOB, MHEPTHBIX Ta30B). XapaKTEpPUCTUKA XUMHUUYECKUX CBOMCTB 3JIEMEHTOB IJIAaBHBIX MOATPYHI HU
NEePUOJIMYHOCTh UX U3MEHEHHUS B CBETE 3JIEKTPOHHOIO CTPOEHUS aToMa. DJEMEHTbI, COCIMHEHHUS KOTOPBIX MPOSBISAIOT aMm(oTepHble CBOMCTBA.
OTHOCHUTENbHAS 3JEKTPOOTPUIIATENIEHOCTD 3JIeMeHTOB. O0Ias XapaKTepucTHUKa JIEeMEHTa Ha OCHOBE €ro MOJIOKEHUS B MEPUOJUYECKON cCucTemMe
.M. MenpeneeBa. 3HaueHUE NEPUOJUYECKOTO 3aKOHA /ISl Pa3BUTHS HAYKU U TE€XHUKH.

Pounb nepronyeckoro 3akoHa B CO3JJaHUU HAYYHOM KapTUHBI MUDA.

JMemoncTpamuu. 1. Habop cnaitnos, komorpamMm, Tabnuiy «llepuoanueckuii 3akOH M CTpoeHUE aTomay. 2. JleMoHcTpanusi oOpas3ioB IETOYHBIX
METaJJIOB U TAJIOTeHOB. 3. B3anmonelcTBre MIEIOYHBIX METAJIJIOB U TAJIOTEHOB € MIPOCTHIMH M CJIOKHBIMHU BEIIIECTBAMH.

JladopaTopHbie onbIThI. 1. McciienoBanue cBOMCTB aMPOTEPHBIX THAPOKCHIIOB U ITICIOYCH.

Crpoenne BemecrBa (74.).

BaneHTHoe cocTOsIHUE aTOMOB B CBETE TEOPUHM JIEKTPOHHOI'O CTPOEHUsI. BaneHTHbIE 31eKTpOHbl. XUMUUECcKas CBsi3b aTOMOB. KoBaneHTHast CBs3b U
MexaHu3M e€ oOpa3oBanus. HenosnsipHas u momsipHasi KoBajieHTHast CBsi3b. CBONWCTBA KOBAJICHTHOM CBSI3H. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI
BemecTB. MoHHas cBs3b 1 MexaHu3M e€ oOpazoBaHus. CBoricTBa HOHOB. CTEIIEHb OKUCIICHHSI.

[Ipupona xumuyeckoi cBsi3u U €€ TUlbl. OTHOCUTENIBHOCTh THUIIOJOTMU XUMHYECKOW CBSI3U. BnusiHUE THNAa XMMHUUYECKOM CBS3M Ha CBOMCTBa
XAUMHYECKOTO COCTUHECHUSI.

Kpucrannmueckoe crpoenue BemecTs. Kpucramummieckne pemeéTky : aTOMHasi, MOHHAsI, MOJIEKYJISIPHAS. — U UX XapaKT€PUCTUKH.

YpoBHU XMMUUYECKOW OpraHU3alllU BEIIECTB. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOEHUSL.

Jdemoncrpamuu. 1. BzaumozeicTBue HaTpusi ¢ XJIOpoM. 2. Moaenn KpUCTATMYECKU X PEIMIETOK BEIIECTB C MOHHBIM, aTOMHBIM U MOJICKYJISIPHBIM
ctpoeHueM. 3. BoccosnaHue 1EI0CTHON CTPYKTYphl XJIOpHAA HaTpHs MyTéM HaloxeHus Habopa komokapt. 4. Bosronka ioma. 5. Wcnapenue
TBEPIOTO YIVIEKUCIIOTO Ta3a.

Tema TBOpueckoil paboTbl. PaccMoTpeHre U aHalin3 B3aMMOOOYCIOBIEHHOCTH COCTaBa, CTPOEHUS, CBOWCTB BEINECTBA M €ro MPAaKTUYECKOTO
3Ha4YeHUs (Ha TI000M IIpUMeEpe).



XuMH4YeCKUe peakuuu B CBeTe 3J1e KTPOHHOM Teopun. (114.).

dusnyeckast CylHOCTb XUMUUECKON PeaKIHu.

OnexkTtpoHHble ypaBHeHMs Jlptonca. Peakuuu, nporekaionme ¢ U3MEHEHMEM U 0e3 H3MEeHEeHHs creneHed okuciaeHusd. OKUCIUTENbHO —
BOCCTaHOBUTEJbHbIE peakuuu. [Ipomecchl OKUCIEHHS M BOCCTAHOBJICHUS; UX EIUHCTBO WU MPOTHUBOMOJIOKHOCTb. (COCTAaBJIEHHE YpaBHEHHA
OKHCIIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIIHH , pACCTAHOBKA K03 (Q(UIIEHTOB METOAOM JJIEKTPOHHOTO OaaHca, o0Iias XapaKTepUCTHUKA.
Knaccuduramms XaMUYECKU X peaKIuil B CBETE DJICKTPOHHOU TECOPHUU.

Jdemoncrpanuu. Ilpumepbl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUM pPa3IMUHBIX TUIIOB: TOPEHUE BEIIECTB, B3aMMOJCHCTBUE METAIJIOB C
rajoreHamH, cepoii, a30Tom,(0Opa3oBaHNe HUTPUTA JMUTHS), PACTBOPAMHU KUCIIOT U COJICH.

B pe3yabTate n3yyeHusi XuMuu Ha 0a30BOM ypoBHe B 8 Kjacce
yuaumecsi 10JKHbI 3HATH:
- OCHOBHBIE (DOPMBI CYIIECTBOBAHUSI XUMHYECKOTO 3JIEMEHTA (CBOOOAHBIE aTOMBI, TPOCTHIE M CIIOKHBIE BEIIECTBA);

OCHOBHBIE CBEJICHUS O CTPOEHUH aTOMOB 3JIEMEHTOB MaJIbIX I1IEPUO/IOB;
OCHOBHBIE BU/JIbl XAMUYECKHX CBSI3€; TUIIBI KPUCTANINYECKH X PEIIETOK;
- (aKTOPBI, ONPENEISAIOIME CKOPOCTh XUMUYECKH X PEAKIIHI i COCTOSIHIE XUMHUYECKOTO PaBHOBECHS,

- TUITIOJIOTIMIO XUMHNUYCCKUX peaKI_[Hﬁ 110 Pa3/IMYHbIM MMPU3HAKAM,

Ha3BaHUs, COCTaB, K.]'IaCCI/Iq)I/I Kalqnuro u CBOIMCTBA Ba)KHEUIIIMX KIAaCCOB HCOPraHNYICCKUX COGI[I/IHGHI/Iﬁ C HOSI/II_[I/II\/'I OKHCJICHUA-BOCCTAaHOBJICHU .
Yuyanmecs 10/I’KHbl YMETD:
MPUMCHATD CJICAYIOIMC ITOHATHUA: XUMHUYCCKH U OJICMCHT, aTOM, U30TOIIbI, HOHBI, MOJICKYJIbI;

IMPOCTOC U CIIOKHOC BCIICCTBO,

- AJUIOTPOIINA,

- OTHOCHUTCJIbHAA aTOMHAs U MOJICKYJIsIpHasa MaCCbhbl, KOJIMYECTBO BECIICCTBA, MOJIAPHAA Macca, MOJ'ISIpHLIfI 06’beM, YHUCIIO ABoraz[po;
QJICKTPOOTPHULATCIIBHOCTD, CTCIICHL OKUCJICHH A, OKHCIINTEIIbHO-BOCCTAaHOBUTECIBHBIN IMpO1ECCC;

- XUMHYECKasl CBS3b U €€ Pa3HOBUIHOCTH;
- XMMHYECKasi peaKius 1 ee Ki1accH (puKauu;
Pa3bACHATH CMBICIT XUMUYECKUX (QOPMYI i ypaBHEHUH;

OOBSACHSATH ACHCTBUE U3YUEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHUS MacChl BEIIECTB MPH XUMUYECKU X PEaKIUsX);

OIpENIeNATh CTENICHH OKUCIICHUSI aTOMOB XUMHYECKHX 3JIEMEHTOB 110 (OpMYJIaM U X COSMHEHUI;
COCTaBJIATh YPABHEHHUS PEAKIUH, ONPEAEIIATh UX BUJ U XapaKTepU30BaTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, ONPEIEIIATH I10 COCTAaBY
(xumugeckuM GopMysIaM) MPUHAIIEKHOCTD BEIIECTB K PA3TUYHBIM KJIaccaM COCMHEHUH M XapaKTepru30BaTh MX XMMUYECKUE CBOWCTBA;



- YCTaHaBJIMBATh TCHETHYECKYIO CBSI3b MEX/y KIaCCaMH HEOPTaHWYECKUX COCTMHEHUH U 3aBUCHMOCTD MEXK/y COCTaBOM BEIIECTBA U €TO
CBOMCTBAMH;

- oOpataThes ¢ 1a00paTopHbIM 000pyIOBaHUEM;

- coOMoaTh MpaBmIia TEXHUKA 0E3011acHOCTH;

IIPOBOJIUTH ITPOCTHIE XUMHUYECKUE OIBITHI, HAOIIOAATh 32 XUMHUYECKUMH ITPOLIeCCaM B O(OPMIIATE PE3YIbTaThl HAOIIOICHHH;
MIPOU3BOJIUTH PACUYETHI MO0 XUMHUECKUM (PopMysaaM U YpaBHEHHUSM C UCITOJIb30BAHUEM U3YYCHHBIX TTOHSTHH.

9 ki1acc
(24 B HExemtO, Bcero — 684)

XuMHYeCKHEe peaKkuuy M 3aKOHOMEPHOCTH WX NporekaHusi (34) DHepreTuka XMMHUYECKUX MpEBpalieHUuU. DHTambnus. TeruioBoi 3¢dekr
XUMHYECKH X peakiuil. TepMoxumuyeckue ypaBHeHUsA. OHeprus ['m60ca. Bo3MOXHOCTh MpoTEeKaHUs XUMHUYECKUX peakuuil. CpaBHeHHe
TEPMOXUMHUYECKOTO U TEPMOAMHAMUYECKOTO MTOAXO0/I0B B OIIMCAHUU XUMUUYECKON peaknu. CKOpOCTh XM MUYECKOM peakiiuu. 3aKOH AeHCTBUS Macc.
3aBUCHMOCTH CKOPOCTH OT YCJIOBHI IMpOTEKaHUs peakuuu. Xumuueckoe papHoBecue, mpunimn Jle lllarense. Katanus. DHeprus akrupaiuu, oOume
CBEJICHUS O TOMOTEHHOM U I'eT€pOreHHOM Kataiuse. [IoHsATHE 0 TPOMEXYTOUHBIX KOMILIEKCAX.

IIpaxkTuueckas padora Nel BrnusHue paznuuHbix (aKTOPOB Ha CKOPOCTH XUMUUYECKON PEAKIUH.

Jemoncrpamuu. 1. 3aBUCMMOCTh CKOPOCTH PEAKIUM OT KOHIIEHTPALMU PEATHPYIOIMX BEIIECTB. 2. 3aBUCUMOCTh CKOPOCTH PEaKIUu OT
TEMIEPATypsl. 3. 3aBUCUMOCTb CKOPOCTH PEAaKIUU OT IMPUPOJBI PEarupyrolMX BEIUeCTB. 4. BiusHHE KOHLUEHTpAUUHU PEarnpyloNMX BEIIECTB Ha
XUMHYECKOe paBHOBecHE (Ha mpumepe B3auMmojeiicTBusa xnopua xxenesa (III) ¢ poganunom kanus). 5. BzaumopeiictBue amoMHHUSA C H0J0M B
NPHUCYTCTBUHU BOBL. 6. B3anMoeiicTBue nmepokcuaa Bogopoaa ¢ okeuaom mapranma (VI). 7. Iumepusarus okcuaa azota (V).

JlabopatopHbie ombIThl. 1. ONBITH, BBICHSIOUME 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOH pEaKkuU OT IPUPOJbl PEArMpyrOllX BEIIECTB
(B3amMo/ielicTBHE IIMHKA C COJITHOM M YKCYCHOM KHCJIOTaMH), OT IJIOLR@AM IMOBEPXHOCTH CONMPUKOCHOBEHHS (B3aUMOJICHCTBHE PA3JIUUYHBIX IO
pasMepy IpaHyd LIMHKAa C COJSIHOM KHCJIOTOW), OT KOHIEHTpallMM W Temreparypbl (B3aumoneiictBue okcuaa wmenu (II) ¢ cepHoit kucioToi
pa3nMyYHON KOHIIEHTPALMU NIPU pa3HbIX TeMiiepaTtypax). 2. [lonyuenue okcuaa cepsl (IV) 1 okucineHue ero B NpuCcyrCTBUU KaTanu3aTropa.

PacueTHnie 3agaum. 1. PacueTsl 1O TEPMOXMMHYECKUM YpaBHEHHSM. 2. BbluMCIeHHE CKOPOCTH XMMHYECKOW PpEeakuuu MO KUHETHYECKOMY
ypaBHEHHUIO. 3. BeluncieHne CKoOpoCcTH XMMHUYECKOH peakuu 1o rpaduky ee npoTeKaHusL.

PacTBopbl. Teopusi exkrponurnyeckoit Auccounanuu (114) Ceenenus o pacTBopax: onpezeseHue pacTBOPOB, paCTBOPUTENH, PACTBOPUMOCTb,
K1accH (MKaIHsi paCTBOPOB.

[Tpeanocbulki BO3HUKHOBEHUS TEOpUM 3JeKTponuTHueckol auccouunanuu. Unem C. Appenumyca, .M. Menneneesa, N.A. KabnykoB u apyrux
yueHbIX. CTpyKTypa 1 3Hau€HHE HaAyYHOU TE€OpUH. DIEKTPOIUTHI U HEIJIEKTPOIHUTHI.



JunonbHOe cTpoeHne MOJeKyabl Boabl. [Ipoiiecchl, mpoucXoAspe ¢ 3JIEKTPOIUTaMHU TP PACIIaBICHUU U PACTBOPEHUHU BEILIECTB B Boje. Poib
BOJIbI B MPOLIECCE FIEKTPOIUTUUYECKON Auccounanuu. Jucconuanusi 3I€KTPOJUTOB C Pa3HbIM TUIIOM XMMHUUYECKOW CBS3H. TemyIOBBIE SIBJICHUS,
COINPOBOXK/IAIOLIIE ITPOLIECC PACTBOPEHUSI.

Crenenb quccommanuu. Koncranrta auccoumanuu. Kucnornocts pactBopos. [lonstue pH. UnaukaTopsl.

OCHOBHBI€ MTOJIOKEHUSI TEOPUU PACTBOPOB.

CuinbHble U ciiadble 1eKTpoauThl. CBocTBa HOHOB. MIOHHBIN cocTaB MPUPOIHBIX BOI. ['MApaThl U KPUCTALIOTHAPATHI, HAX0XKACHUE UX B TTPUPOJIE.
I'unponus coneit. OOMeHHbBIE peakunu. XUMHUYECKHE CBOWMCTBA KUCIOT, COJEH M OCHOBAHUM B CBETE TEOPUU DIIEKTPOIUTHYECKOW JUCCOIMALIIU.
Kparkue cBezieHust 0 HEBOJHBIX pacTBOpPaX.

IpakTudeckas padora Ne 2 PenieHre 3KCIepUMEHTAIbHbBIX 3a/1a4 110 TEME

PacueTHble 3agaun.Pacyersl Mo XMMHUYECKUM YPAaBHEHUSIM, €CITH OJJTHO U3 PEarupyro I X BEIIECTB TAaHO B M30BITKE.

JemoHcTpanuu. 1. VcnbiTanne BeLECTB, UX PACTBOPOB M PACIIJIABOB Ha 3JIEKTPUYECKYIO MPOBOAUMOCTH. 2. BnusHue pa3daBiieHUs] HA CTENEHb
muccoruaimu. CpaBHEHHE AJIEKTPUYECKOM MPOBOJAMMOCTH KOHIICHTPUPOBAHHOTO M pa30aBICHHOTO PACTBOPOB YKCYCHOW KUCIO ThHI. 3. J[BMKeHHe
HMOHOB B 3JiekTprdeckoM nosie. 4. [lonydyeHrne He BOJAHBIX PACTBOPOB. 5. BiusiHME pacTBOpUTENS HA TUCCOMUAINIO (B KAYECTBE PACTBOPUTEICH —
COJIsSHAsl KUCTOTa, AUATUIIOBBIN 3QUp, STUIOBBIM cOUpT, Toinyon). 6. ['maparauus u meruapartanus MOHOB (Ha mpumepax O€3BOJHBIX CONEH U
KpHCTALUTOTUIpaToB xiopuaa kodanbTa (II), cynbdaroB menu (1) u mukens (I1).

JlaGopaTopHble onbIThI. 1. PaboTa ¢ unaukaropamu. 2. Peakiiuu oOMeHa MeXTy paCTBOpaMHU SJIEKTPOIUTOB. 3. Pa3neneHue okpalieH HbIX BEIIECTB
METO/IOM TOHKOCJIOMHOW XpomaTorpaduu. 4. XUMHUYECKHE CBOMCTBA PACTBOPOB KUCJIOT, COJIEH U OCHOBAHUU. 5. ['MIpOIU3 pacTBOPOB COJIEH.

Hemerajuinyeckue 3j1eMEHTHI U UX BaKHe IlMe XUMHYECKUEe coenHeHust (274)

XUMUYECKHE PIEMEHThl — HeMeTauibl. [lomoxkeHnne sneMeHToB-HEeMeTauIoB B nepuoandeckoil cucreme [[.M. MenneneeBa. HemeTtamisl — p-
aneMeHThl. OCOOCHHOCTH CTPOEHUS MX aTOMOB: 00ImMe 4epThl W pasnuuus. OTHOCUTEIbHAS AJIEKTPOOTPHUIATENbHOCTh. CTENEeHn OKUCICHUH,
BAJICHTHBIC COCTOsIHUSI aTOMOB HEMETAJIJIOB. 3aKOHOMepHOCTI/I U3MEHEHUs 3HA4YCHUU JTUX BEIUYMH B nepuogax M Ipymmax nepnonnqecmﬁ
cucteMbl. PagnoakTuBHBIE W30TONBI. M30TOMBI HEMETAIOB, UX MPUMEHEHHE. XapaKTePUCTHUKA YIJIEPOJHOTO METO/Ad, MPUMEHSEMOTO B Pa3HBIX
o0nacTax Hayku. 3arps3HEeHUE OKPYKAIOIIEH Cpelbl paJiOn30TONaMH; OCHOBHBIE MCTOYHHKH UX MOCTYIUIEHUS. TunuyHbie GOpMBI BOAOPOIHBIX U
KUCITIOPOJHBIX COSTMHEHU N HEMETAIIIOB. PacmpocTpanenre HeMeTauIM4eCKuX 3JI€ MEHTOB B PUPOJIE.

[Ipocteie BemecTBa — HeMeTalibl. OcoOeHHOCTH UX cTpoeHus. OO0YCIOBIEHHOCTh (PU3NUYECKUX CBOMCTB (arperaTHOTO COCTOSIHHS, TEMIIepaTyphbl
TIJIABJICHU S, KUTICHU S, PACTBOPUMOCTH B BOJIe) cTpoeHreM. KOoHKpeTr3aIus 3aKOHOMEPHOCTH Ha MIPUMEPE TaJIOTEHOB.

Amnnotponusi. [IporHo3upoBaHre criOCOOHOCTH JIEMEHTOB K 00 pPa30BaHMIO AJUTOTPOITHBIX BUIOM3MEHEHU HAa OCHOBE OCOOEHHOCTEH CTPOCHHUS UX
aTOMOB. AIJIOTpoIus yriaepoa u kpeMHust, gocdopa, cepbl. OO0 yCI0BICHHOCTh CBOMCTB AJIJIOTPOIIOB OCOOCHHOCTAMH CTPOEHHUS, UX IPUMEHEHHE.
O630p XUMHUYECKU X CBOMCTB HEMETAJLIOB. HpI/ILII/IHI)I XUMHYECKOU HHCPTHOCTHU 6JIaFOp0I[HBIX Ira30B, HHU3KOHU aKTUBHOCTH a30Ta, OKHCIUTCIBbHBIX
CBOWCTB M IBOMCTBEHHOTO TTOBEICHUS CEPHI, a30Ta, YIIIepoJa M KPEMHUS B OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIX.

PacnipocTpaneHre mpoCThIX BEIIECTB-HEMETAIIIIOB B MPUPOJIE.

[Tony4yenue u npuMeHEHHE HEMETAJUTOB (Ha IpUMepe XJIopa, a30Ta, Cephl).



Bonopoaubie coenuaeHnst HeMeTauioB. @OpMbI BOJOPOJIHBIX COSTMHECHUIA.

3aKOHOMEpPHOCTH HM3MEHEHUsI (PU3UKO-XUMHUUYECKHX CBOWMCTB BONOPOJHBIX COCTUHEHHUH B 3aBHUCHMOCTH OT OCOOEHHOCTEW CTpPOEHHS aTOMOB
o0pa3yloMX UX 3JEMEHTOB (Ha MpPUMEPE COEAMHEHUS AJIEMEHTOB BTOPOro nepuona). CBoiicTBa BOIHBIX PACTBOPOB BOJOPOJHBIX COEAMHEHUN
HeMeTalsIoB. KuciaoTHO-O0CHOBHAs XapaKTepUCTHKA UX PACTBOPOB.

OKcHbl HEMETAJIOB, UX COCTaB M OTPAXKEHHE €r0 B CTPYKTYPHBIX M JIEKTPOHHBIX (popmynax. OOm@as XapaKTepucTHKa UX CTPOCHMUs, CBOMCTB,
MIPUMEHEHHUSL.

I'uapokcuasl HemeTawioB. UX cocTaB M OTpa:keHUe €ro B CTPYKTYPHBIX M 3JIeKTPOHHBIX ¢dopmynaax. O63op ¢usmyeckux cBorcts. O0mme
XUMHYeckue cBoicTBa. KadecTBeHHbIE peakMM Ha aHHOHBI KUCIOT. Cuja M yCTOMYMBOCTH Pa3MYHBIX KUCIOT. Kucible W cpeaHue coim
(xapOoHatsl, TUAPOKapOomaThl, Gocdarsr u ruapo Gocdarer). Cradbie KHCIOTHI (MJIABUKOBAsI, CEPOBOIOPOIHAS, CEPHHUCTAs, YTOJIbHAS, KDEMHHUEBAs).
OcobeHHOCTH UX CTpOEHHUs U CBONCTB. KucCoThI-okucIuTeN! (a30THAS, CepHAasi, XIIOpHasi) U 0COOEHHOCTH UX XUMHYECKUX CBOWCTB. [Ipumenenne
KUCIIOT B TeXHUKE. POJIb KUCIIOT B TIpoIeccax, MPOTEKAIO M X B )KUBBIX OpPraHU3Max.

Xapakrtepuctuka npeacrasuredieii IV, V, VI rpynn snemenroB. Cepa u ee coequHenus. A3otT u docdop, ux coeaquHennu. Kpemunii u yrinepon,
HUX COCAUHCHMS, POJIb B IIPUPOAC.

IlonsiTHe 0 MOJMMEPHBLIX XHUMHYECKHUX coeauHeHUsix. Monomep. [lomumep. CrocoOHOCTH aTOMOB yriiepoaa M KpeMHHUs K 00paszoBaHHUIO
MOJIMMEPOB.

CoeauHeHMsl yriepoaa — IpeiIMeET CaMOCTOSTENbHON HayKu — OopraHudeckoid xuMuu. OCHOBHBIE ITOJI0KeHUs U poiib Teopun A.M. bytiieposa B
Pa3BUTHUHU 3TON HAYKH.

[lonsitue o romonoruum u u3omepuu. Kiaccuukanuu opraHuyeckux coeauHeHuil. OOmme cBolicTBa opraHuyeckuxcoenuHenuii. Kpartkas
XapaKTepHUCTHKa UX KIacCOB.

OcHoBHBIE KTacchl yriieBoaopoaoB. CrocoOHOe II. .IIKAaroB K PeaKuu 3aMelieHuss U u3oMepusauuu. CrocOOHOCTh alIKaHOB M aKUHOB K
NPUCOEINHEHHIO M TMoJMMepu3almu. Pacripoctpanenue yrneBofopoaoB B mpupoje. CocraB He(pTH M XapaKTepUCTHKA OCHOBHBIX IPOJYKTOB,
MOJTy9aeMbl X U3 He (PTH.

[onsTre 0 HDYyHKIMOHATBHOH TpyIe. [ OMONIOTHYECKE PsIIbl CHUPTOB, alIbIAETUIOB U KAPOOHOBBIX KUCIIOT.

OO6ume ¢GopMynbl KIaccoB 3THX cOeIUHEHUN B3auMoJeiicTBHE CIIMPTOB ¢ METAJUIMYECKUM HATPHUEM, OKUCIEHHE METaHOJa U 3TaHOJIa OKCHIOM
menu (II). BocctanoBneHue anberuaoB BOJOPOJIOM M OKHUCIEHHE UX aMMHAYyHBIM PacTBOPOM OKcHJa cepedpa, B3auMOICHCTBUE € THAPOKCHIOM
meau (II). Xumuueckue cBoiicTBa kKapOO- HOBBIX KUCIOT. Peakuus atepu pukanuu.

AzoTcoaepkalpe OpraHUYecKie COSTMHCHUS: aMUHbBI, aMUHOKUCIIOTHI, Oenku. X cocTaB, (u3nveckue cBONCTBA. B3amMmo/ieiicTBe aMHHOB ¢
XJIOPOBOJIOPOJIOM. Peakius MOJIMKOHIEHCAlMM aMUHOYKCYCHOW KHUCJIOTBI, €€ B3aUMOJICHCTBUE C COJSHOM KUCIOTOW U Iuesoubto. Ponb GenkoB B
IIPUPOJE U UX XUMHUYECKUE CBOMCTBA: TUAPOJIN3, IEHATYPALIHSL.

I'eneTnyeckast CBsA3b KIIACCOB XUMHUYECKUX COCTUHECHUN.

IloHsiTHE 0 KPYrOBOPOTE XMMMYeCKHUX 3JIeMEeHTOB Ha IpUMepe yriepoa, a3ota u gocdopa.



3arpssHeHre atMoc(epbl COEIMHEHHUSMH a30Ta, CEpbl, yriepona. XUMHUYECKUE IpEeBpallleHUs, MPOUCXOSAUME C CEPHUCTHIM Ta3oM B
aTMoc(epe, MEXaHH3Mbl BO3ICHCTBUS CEPHUCTHIX COCAMHEHHMH Ha JKMBYIO M HEXHUBYIO NMPUPOIY (Ha MpPUMEPax COCTOSHUHN «(H3MOIOTH YECKOM
CYXOCTH» Y pacTeHUW) M BO3ICHCTBUS Ha KapOOHATCOAEp)Kale MHUHEpajbl (pa3pylleHHEe H3BECTHsKa, Mpamopa). KuciotHeie noxam,
O0COOCHHOCTH WX XMMHYECKOTO COCTaBa M MOCIEICTBUS BO3JCHCTBUS Ha XKMBOE U HexuBoe. Hakomienme coenvHeHuii azota u docdopa B
MPUPOJHBIX BOJAX.

VlcrouHuKu HakoIIEHUs AMOKCHAa yriepoaa B atMmocdepe. «llapHuKOBBIN» 3ddekr. B3anMocBsA3p KOHIEHTpAllMU YIVICKUCIOTO rasa B
aTMoc(epe U TeMIepaTypbl BO3IyXa.

Jemoncrpamuu. 1. OOpasupl MPOCTBHIX BEINECTB-HEMETAIOB W HUX coeaumHeHui. 2. Koekius mpocThIX BEIeCTB-TaloreHoB. 3. PacTBo-
PUMOCTBH B BOJIE KHCJIOPOJIa, a30Ta, cepbl, Gocdopa. 4. DaeKTponpoBOIHOCT, HeMeTaIoB. 5. [lomyuenue o3ona. 6. [logydeHne MOHOKIMHHON U
nactudeckor cepsl. 7. Ilomyuenne 6enoro gocgopa u ero Boropanue Ha Bozayxe. 8. [Tomyuenne okcunoB azora (II) u (IV). 9. Oxkucnenue azora
Bo3ayxa B ero okcuzsl (II) u (IV). 10. B3aumoneiictBue a3ora, gocdopa u yriepoja ¢ MetajiaMu U BogopoaoMm. 11. BzaumogeiictBue Opoma c
amomuaueM. 12. BoccranoBinenne menu u3 okcuga meaum (II) Bomopomom. 13. BzammonelicTBhue cepbl € BOJOPOAOM, MEIbIO, HATpPUEM,
kucnoponom. 14. BoccranoBneHnune CBUHIA M3 OKCHIA Ha MOBepxHOCTU yris. 15. [lonydenue kpemHus u cuiana. OKuCIeHUE CUJIaHA Ha BO3JIyXe.
16. TlonmyyeHue ammmaka U uccienoBaHue ero cpoicts. 17. IlomydeHwe M uHcciaenoBaHHWE CBOWCTB JuoOKcuaa yriepoga. 18. OmnbIThl,
NOJATBEPKAAIONIE 001IMe XMMUYECKHe CBOICTBA KUCIOT. 19. [TonyyeHne a30THON KHCIOTHI
B pactBope. 20. ['opeHue cepbl W ymiisi B a30THOM KucioTe. BocrmiameHeHue ckunuaapa B a3oTHOM kucioTe. 21. B3aumognelcTBHE HATp C
KOHIICHTPUPOBAHHOW cepHOi kuciaoToi. 22. [Tonmydenue kpe MHueBoi kuciotel. 23. [Nomydyenue okcuna azora (II) u okucnenue eina Bozmayxe. 24.
[Tonydyenue oxcuaa cepsl (IV) m okucineHue ero B MpUCYTCTBUHM Katanuzaropa. 25. KauecTBeHHBbIE peakluu Ha aHMOHBI CcylbQui, cyabdart,
kapOoHar, xymopuj, Opomun, monua, Hutpar, ¢a dar. 26. Komnexnuu: «Hedtby», «l[Ipuponnsiit raz», «TomnmuBo «IImacrmaccei». 27. Monenu
MOJIEKYJI OpTaHH4ecKuX coequHeHun 28. [lomyueHne 3THICHA U €ro B3aMMOJCUCTBHE C OPOMHOM BOJIE MU PacTBOPOM IepMaHraHaTa Kajaus. 29.
Bocnnamenenue cniupra 30. BzaumopeiictBue cnupToB ¢ MeTaininueckuM HatpueM. 31. Oxucnenue 3tanona okcugaoM meau (M). 32. Okucnenue
aJIb/IETUI0B aaMMHAaYHbIM PacTBOPOM okcuza cepedpa u ruapokcuaa Meau (11 33. OnbiThl, OATBEpKAAIOIIME XMMUUECKUE CBOMCTBA KApOOHOBBIX
kucnoT. 34. Peakius stepudmkanmu. 35. O6pasisl amuHokucioT! 36. Moaens monekynsl Oenka. 37. Jlenatypamus Oenka. 38. OOHapyxke HUE
cephl B OeJIKe.

JlaGopaTtopHble onbIThl. 1. O3HaKoMIIEHHE ¢ 00paslaMu cepbl U € MPUPOJHBIX coequHeHui. 2. O3HakoMmIieHne ¢ oOpa3amMu COeTMHEHUI
rajoreHoB. 3. [lonyueHne niuacTU4ecKkon cepbl U U3ydeHHe € CBOMCTB. 4. [lonmyueHne cepHUCTOrO ra3a u ucciegoBaHue ero cBoucTs. 5. [lonydenune
YIJIEKUCJIOTO Ta3a U U3y4EHUE €ro cBocTB 6. KauecTBeHHbIE pEaKMK HA aHUOHBI KHCJIOT. 7. BoccTaHOBUTEBHBIE CBOCTBA BOJAOPOAA U YriIepoa.
8. Ilonyuenue yrospbHOM KuCO Thl U3 okcuaa yriaepoaa (IV) u uzydenune ee cBouctB. 9. I'maponus o jei, 00pa30BaHHBIX CHJIBHBIMHU M CIA0BIMH
kucioramu. 10. [lonydenue stuneHa u onbITel ¢ HUM. 11. OKucaeHHe anpaeruja aMMUaqyHbIM PAacTBOPOM OKCHJA cepeOpa U TUAPOKCUIOM MEAu

(),



IpakTnueckne 3anstusi. 1. ITlomydeHue okcua0B HeMeTauioB (yriepoJa W Cepbl) M HCCICNOBAaHME WX CBOMCTB. 2. Pemenue
AKCIEPUMEHTAJIBHBIX 33724 M0 TeMe «XUMHUUYECKHE CBOWCTBA HEMETAJIOB U UX OKCHAOBY. 3. [lonyuyeHne aMMuaka — BOJIOPOJHOIO COETUHEHUS
a30Ta — M HUCCIeNOBaHUE €ro cBOCTB. O3HAKOMIICHHE C XMMHUYECKH MU CBOWCTBAMH BOJHOIO PacTBOpa amMMuaka. 4. Xumudeckue CBOVICTBa
KapOOHOBBIX KHUCIOT. 5. PelieHue skcriepuMeHTaIbHBIX 3a/1ad 1o teme «Hemeramis». 6. PaboTta ¢ monmenupyromeil nporpammoit ais [I19BM
«MedeHBIN aToM».

PacueTHbie 3anaun. 1. Beraucienune Macchl WM 00beMa MPOAYKTa PEaKIiu 10 U3BECTHOW Macce WM 00hEMY HCXOAHOTO BEIIECTBA, COACPKAIIETO
MIPUMECH.

MeTanasl (124) [lonoxeHne MeTaiuioB B nepuoaudeckoi cucreme. OCoOOEHHOCTH CTPOCHUS aTOMOB METaLUIOB: S-, p- U d-31eMEeHTOB. 3HAUCHUE
SHEPruu MOHM3ANHNU. MeTranyeckas cBs3b. Kpucrammnyeckue pemerku. Odume u crienuduyueckue Quanyeckue cBoicTBa MeTauioB. O0mme xu
MHUYECKME CBOMCTBA METAJLIOB. DJICKTPOXUMHYECKUU DS HANPSHKEHUS METAILIOB. DJIEKTPOJIU3 PaCIIaBOB M pacTBOpOB cojiel. [Ipakruyeckoe
3HauYeHue ekTpoin3a. CBOWCTBO METAIIIOB 00pa30BbIBaTh CIlIaBbl. OOIME CBEIEHUS O CIIJIaBaXx.

Koppo3us metaiioB — o01erianeTapHbli TEOXUMUYECKUI TTPOIECC; €€ BUIbI: XUMUYECKAS U DJIEKTPOXUMHUYECKas], CIOCOObI OOPHOBI C KOPPO3UECH.
Metamner — snmemenTsl [—II rpynn. CpaBHUTENbHAs XapaKTEpPUCTHKA, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, OKCHIOB W
TUAPOKCUIOB, COJIE. 3aKOHOMEPHOCTH PAaCHpOCTPAaHEHUS ILETOYHBIX U MIETOYHO3EMEIbHBIX METAIUIOB B MPUPOJIE, UX MOIY4YEHUE JICKTPOIU30M
coequHeHui. CItocoObI peryisiiii TCOXUMUYE CKIUX IIUKIIOB C IEJIBI0 BBIJICIICHHUS] MUHEPAIOB HATPUS (BBIMOPOKHBAaHUE MUPAOUIIMTA, BBITIAPHBaHNE
XJIOpHaa HaTpusi). MUHEpasbl KalbIHs, UX COCTaB, 0COOEHHOCTh CBOICTB, 001aCTH MPAKTUYECKOTO MTPUMEHEHU .

Mertamibl — p-351eMEHThl. AJIOMUHMI: XMMHYECKUH 3JIEMEHT, NpocToe BelecTBO. PacnpocrpaneHue B npuponae. OCHOBHbIE MHHEPAJIBL
[IpumeneHne B COBpEMEHHOM TEXHUKE.

Baxueitnme coenunenus Al, Pb, Sn; okcubl 1 rtiApOKCUIbI, aM POTEPHBINA XapaKTep X CBOHCTB.

Amnorporust xkene3a. CocraB, 0COOCHHOCTH CBOMCTB M IPUMECHEHHE YyryHa M CTAIM KaK BaXK HEHIMX CIUIaBoB xkene3a. O crmocobax XuMUYeC KoM
AHTUKOPPO3UIHON 3allMTHI CIIABOB >Kene3a. KpaTkue cBeeHUs 0 BaXKHEHIIMX COe IMHEHUAX METAUIOB (OKCU/IbI U TUJPOKCHIbI), UX ITOBEJICHUE B
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX. Buonornyeckas pojab METaIOB.

Penxo3eMenbHbIE METAIUIBI : KX PACIIPOCTPAHEHUE B IPUPOJIE, POJTH B OMOJIOTHYECKHIX IMTPOIIECCaX U TEXHUKE.

OOume cBeeHUs O PaAOAKTUBHBIX U30TOMAaX SJIEMEHTOB METAIJIOB U UX POJIU B MIPUPO/IE.

Jemoncrpamuu. 1. OOpasibsl MeTauioB, W3yYE€HHE HMX DJIEKTPHYECKOW MpoBoauMOCTH. 2. Habmonenue mapoB kaynms. 3. TemiaonmpoBOAHOCTH
MeTaioB. 4. Mogenu KpUCTANIMYECKUX PEIIETOK METaluioB. 5. BlauMozaelcTBUe METAINIOB C HEMETalaMl U BOJIOH. 6. DJIEKTpoJin3 pacTBOPOB
xinopuna meau (II) m mommna xamus. 7. ONbITBI 1O KOPPO3MM METALIOB W 3alMTE METAUIOB OT Kopposuu. §. Ilomydenuwe crmmaBa Byma. 9.
[lonyueHue craBa Kajlus U HaTpHS MOJ KEPOCHMHOM (IIpoeuupyercs: ¢ momoinsio kogockomna). 10. ['openue, B3aumojeiicTBue ¢ BOJOH JIUTHS,
HaTpus U Kanblusa. 11. B3aumopeiictBue ¢ Bomoit okcuaa kamplus. 12. KauecTBeHHBIe peakiuu Ha WOHBI Kanblus W Oapus. 13. YcTpaHneHue
JKECTKOCTH BoAbl. 14. MexaHuueckass MpOYHOCTh OKCUJIHOM IUIEHKM amoMuHuA. 15. B3aumopeiicTBue amoMuHHS ¢ BOJOH. 16. Amomorepmust
xkenesa. 17. BzaumoseiicTBre antoMUHHS ¢ OpOMOM, KUCIOTaMU, menodaMu. 18. OBITH, HWILTIOCTPUPYIOIIE (PU3UKO-XUMHUYECKUE CBOMCTBA 0J0Ba
U CBHHIIA M WX coeanHeHui. 19. Bsaumoneiicteue coemmuenuit xpoma (1) u (I1I) ¢ xucnoramu u menovamu. 20. Tonydenue oxkcuga xpoma (111)



pasnoxxeHreM OmkapOoHata ammoHwus. 21. Amtorponus onoa. 22. [lonydenune mucynbduta osnoBa. 23. Boponenune cramu. 24. OKCHIMPOBaHUE
CTaJlu.

JlabopaTtopHbie onbIThl. 1. PaccMoTpeHnne 00pa3ioB METaJIJIOB, MX COJIEH U MPUPOAHBIX COeAMHEHN. 2. BzauMoelicTBre METAINIOB C pacTBOpaMu
coneit. 3. O3HakoMJIeHHE C OOpasllaMy CIUIaBOB (KOJUIEKIUH «MeTansl U craBbly). 4. O3HakomiieHHe ¢ oOpas3lamMu MPUPOJHBIX COEIUHEHUM
Kanblus. 5. O3HaKOMIIeHHE ¢ 00pa3iiaMu aTlOMUHHUS U €T0 CTUIaBoB. 6. O3HakomIleHHEe ¢ 0OpasiiaMu 4yyryHa u ctainu. 7. CBolCTBa €KUX IS JIOUeH.
8. CBoiicTBa OKCHJIOB M TUJPOKCHIOB aTIOMHHUS, 0JI0Ba, CBUHIIA. 9. [lomydeHune u uccienmoBaHue cBOMCTB ruapokcuoB xkene3a (1) u xenesza (111).
10. OGezxxupuBaHUE CTAIBHOM MJIACTMHKU U NpoBeaeHue docdatupoBanus. 11. KauecTBeHHble peaklMu Ha MOHBI CBHHIA, keine3a. 12. Kaue
CTBeHHbIE peakuuu Ha noHbl xpoMma (1) u (III).

IpakTnuyeckue 3ausiTus. 3. Pemenne skcnepuMeHTaIbHBIX 337124 110 TeMe «MeTasutbl ».

JemoncTpamuu. 1. Kogorpammel u quHamuueckoe nocobue «IIpous3BoacTBo cepHoil kucnots». 2. Komiekius MUHEpaaoB M TOPHBIX MOPO. 3.
Crnaiipl «OO01He MOHITHSI XAMUYECKON TEXHOJIOTU ». 4. MoJienb CepHOKUCIOTHOTO TPOU3BOACTBA.

JladopaTopHbIii onbIT. O3HaKOMJICHHE ¢ 00pa3liaMy ChIPbS JJIs TPOM3BOJICTBA CEPHON KHUCIIOTHI.

PacueTHsble 3axaun.Onpeienenre MacCOBOM MM 0OBEMHOI 107U BBIXO/Ia MTPOIYKTA B MPOLIEHTAX OT TEOPETHUECKH BO3MOKHOTO.

O0ume cBeeHUs1 00 OpraHuveCKUX coenHe HUAX (84)

O0me BONPOCHI XUMUYECKOM TeXHOJI0TUM (74)

TpeOoBaHust M pe3yabTAThI YCBOCHHUs Y4eOHOI0 MaTe pruaJjia Mo HeOpraH nuecKoi XuMuH

9 Kaacc

y4yaumecst 10/KHbI 3HATh:

- IIOJIOKEHUE METAJJIOB U HEMETAJIOB B Iiepuoauueckor cucreme .M. MenneneeBa;

- obnme (pU3MYecKie U XMMUYECKAE CBOHCTBA METAJIJIOB M OCHOBHBIC CITOCOOBI MIX O YUSHUST;

- OCHOBHBI€ CBOWMCTBA Y MPUMEHEHHNE BAXKHEUIIIMX COCTMHEHN I IIETOYHBIX U IEJTIOYHO3EMETbHBI X METAJIIIOB, ATFOMUHUS,

- KAUECTBEHHbIE PEaK[MH HAa BAXKHEUIIIME KATUOHBI U AHUOHBI.

ydaumecs JOJKHbI YMETh:

- 1aBaTh OMPEEIICHUS U IPUMEHSTD CIEIYIO e MOHATHUS: CILIaBbl, KOPPO3US METAIIIOB, IEPEXOAHBIE IIEMEHTHI, aM(POTEPHOCTb;

- XapakTepu30BaTh CBOMCTBA KIACCOB XUMHUYECKUX DJIIEMEHTOB (METAJLIOB), TPYIN XHMHYECKUX DJIEMEHTOB (IIEIIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJJIOB) U BAXKHEHIIIMX XMMHUYECKU X DJIEMEHTOB (QJTIOMUHUS, XKeje3a, cepbl, a30Ta, ¢hocdopa, yriaepoa u KpeMHUs) B CBETE U3yICHHBIX TEOPHUA;-
pacno3HaBaTh BaKHEUIIME KATHOHBI U AaHUOHBI;

- pewaTh pacu€THBIE 3aJa4H C UCIOJIB30BAHUEM U3YUYECHHBIX ITOHATUH.

Y4eOHBIN VIAH IO XUMHUH 8-9 KiIacchl:

Kaace | Buja paboTsI | PexomMen10Bano nporpamMmoii




[TpakTuueckas padora
KonTponbHas pabora

[Ipakruueckas pabora
KoHTtposbHas pabora

o1 | O O

TEMATHUYECKOE INTAHUPOBAHMUE 8 kaacc

Paznen yue6HOro Kypca.

XapaKTepuCTHKA OCHOBHBIX BH/I0B

KomyecrBo
NeATeJIbHOCTH YUe HUKA
4acoB " .
(Ha ypoBHe y4eOHBIX JAeiicTBHI)
Beeaenue 24 Hcnonp3oBaTh MEXMOpeAMETHbIE CBsI3W. Pasnuuarh Tema W BEIIECTBA. 3HAKOMHUTHCS C

71a00paTOpHBIM 000PYIOBAHHUEM.
Co0umo1aTh TEXHUKY 0€30IMacHOCTH

Paznea 1. BemiecTBa 1 XMMHYecKHe SIBJeHHS C MO3UIMI AaTOMHO -MOJIeKYJISAPHOTO YueHust (41 4)

1. Xumunueckue
3JIEMEHTHI M BEelIeCTBA B
CBETEe aTOMHO-
MOJIEKYJISIPHOTO Y4ue HUsI

(10 v)

VYcTanaBiMBaTh MEXIIPEIMETHBIE CBs3U. Pa3znuyarh MOHSATUS «aTOM», «MOJICKYa», «XUMHYECKUI
aneMeHT». OmnuceBaTh (U3HMYECKHE W XUMHYECKHE sBJIeHHs. CpaBHHUBaTh CBOWCTBA BEIIECTB.
Habnrogate cBoiictBa BemecTB. CpaBHUBATh (prznyeckue U Xxumuieckue sBiieHus. COmocTaBisiTh
MPOCTBhIE W CJOXHBIE BemecTBa. OmpenensaTh BaJCHTHOCTh aTOMOB B OWHApHBIX COCAMHEHMSIX.
YMerb nonb3oBathes lleproanyeckoit cucremoit xumuueckux anemeHtoB .M. Menneneea npu
onpe/eleHUH BaJeHTHOCTH. OMNUCHIBATh COCTaB MPOCTEHIIMX COCIUHEHUU MO HX XUMHYECKUM




Paznen yuebHOTO KYypca.

KommaecrBo
YacoB

XapaKkTepUCTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH yYeHUKA
(Ha ypoBHe Yy4eOHBIX Jie iCTBHIl)

dopmynam. CocrtaBisaTh (GOpMYIBI OMHAPHBIX COCIUHEHUH MO M3BECTHOM BAJIGHTHOCTH aTOMOB.
MopnenupoBaThk CTPOCHHME MOJIEKY] METaHa, aMMHaka, BOAOpoJa, xiopoBonopoxna. Ilonb3oBaThes
uHpopMarued U3 JPYruX HMCTOYHUKOB Ui TOATOTOBKH KpaTKUX CcOOOmeHUuH. ['OTOBUTH
KOMIIBIOTEpHBbIE MPE3CHTAUH 10 TeMe. PaccuuThiBaTh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO Maccy o
dopmynam BemiecTB. PaccuMThIBaTh MAacCOBYIO [OJIO XMMHUUYECKOTO JJIEMEHTAa B COCIWHEHUH.
PaccunTteiBaTh MOJISIPHYIO MaccCy BEILIECTBA.

YcranaBnuBath npocTeiime GopMysbl BEIIECTB 110 MACCOBBIM JOJISIM 3JIEMEHTOB

2. XuMHn4ecKue peaKummu.
3aKoHbI COXpaHeHUS
Macchl M JHepruu

8 u

OnuchBaTh NPOCTENIIME XUMUYECKUE PEAKLIUH C IOMOIIBI0O XUMUYECKU X YPAaBHEHUI.
KnaccuduuupoBats XuMH4YecKue peakiui.

AKTyanu3upoBaTh 3HaHUs O IPU3HAKAX XUMHUECKUX pEaKLHil.

CocTtaBisaTh KIacc PUKAIMOHHBIC U CPAaBHUTEIILHBIC TAOIHIIBI U CXEMBbI, OTIOPHBIE KOHCIIEKTHI.
BerancnaTe o XMMUYECKUM ypaBHEHUSIM MacCy WJIM KOJMYECTBO BEIIECTBA IO M3BECTHOM Macce
WJIM KOJIMYECTBY BEIECTBA OJHOIO M3 BCTYNAIO M X UJIM MOJYJarOIIMXCS B PEAKLUH BEIIECTB

3. MeToabl XMMHH

2y

HaGmonath JeMOHCTpUpPYEMbIE U CAMOCTOSATENIFHO MPOBOAMMBIE OMNbITHL. ONHCHIBaTH CBOWCTBA
M3y4aeMblX BEILIECTB Ha OCHOBE HAOJIOJEHUM 3a UX MPEBPALCHUSMU. YUUTHCS MPOBOAUTH
XUMHYecKHil axcepuMeHT. CoOmo1aTh TEXHUKY 0€3011aCHOCTH.

Hcnonp30BaTh METO/I CPABHEHU S IPU XapaKTEPUCTUKE CBOWCTB BELIECTB

4. BemecTBa B
OKpY:KaKIIe i HAC
NpUpoAEe M TeXHUKE

YcraHaBIMBaTh MEXIPEAMETHBIE CBS3U. YUYUTHCA MPOBOAUTb XUMHYECKMH OKCIEPUMEHT.
HaOnronath npeBpalueHust u3ydaembix BemecTB. ONUChBATh CBONWCTBA BELECTB U CMECEH B XOJI€
JIEMOHCTPAIIMOHHOTO U Ja00paTOpHOro 3KcrnepuMeHTOB. CpaBHUBATH YHCThIE BEIECTBA M CMECH.
YMmerp pasnensath cMecd. [IpoBOIUTH OUYMCTKY BEIIECTB OTCTaWBaHUEM, (UIBTPOBAHUEM,
BBINTApUBAHUEM. JlenaTh BBIBOJBI U3 PE3yIbTaTOB MPOBEAEHHBIX XUMUYECKUX ONBITOB. COCTaBIIATH
KJIacCH pUKALlMOHHBIE CcXeMbl. [IpUMEHSTh CHMBOJMKO-TpauuecKkue CpelcTBa HaIJISIHOCTH.
Bbraucisare MaccoByr0 JIOJIFO paCTBOPEHHOIO BemiecTBa B pacTBope. [IpuroraBimBarh pacTBOpHI
3a7laHHON KoHUeHTpauuu. [lonp3oBaTbess MHPOPMALMEH W3 JPYrUX MCTOYHHUKOB JUISl OJTOTOBKU
KPaTKUX COOOIECHUH.

I'0TOBUTE KOMIIBIOTEPHBIE TPE3ECHTALIUH 110 TEME

5. IlousiTHE O ra3ax.

(74)

Hcnonn3oBath MCKIIPECIMCTHBIC CBA3HU. Hcnonp3oBarh MNpUMEPLI pCHICHU S TUIIOB 3ada4, 3a1a4YHU KN




Paznen yuebHOTO KYypca.

KommaecrBo
YacoB

XapaKkTepUCTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH yYeHUKA
(Ha ypoBHe Yy4eOHBIX Jie iCTBHIl)

Bozayx. Kuciopon.
I'openue

C MPUBEAEHHBIMU B HUX aJITOPUTMAaMU pelieHus 3a1a4. O000maTh U cucTeMaTu3upoBaTh 3HaHUS 00
M3Y4EHHBIX BEILECTBAX. YUUTHCA PEIIaTh HCCIIEAOBATEIbCKUM MYTEM MOCTABIECHHYIO MPOOIEMYy.
HaGmionate mnpeBpaiieHUs H3yd4aeMbIX BellecTB. ONMCHIBaTh CBOMCTBa BEIIECTB B XOJ€
JEMOHCTPAIIMOHHOTO U JTAOOpAaTOPHOTO SKCIIEPUMEHTOB. YUHUTBHCS PACKpPBIBATh MPUYUHHO-
CIIEJICTBEHHYIO CBSI3b MEXIY (PM3MYECKUMHU CBOMCTBAMH M3y4aeMOTO BEIIECTBA U CIIOCOOAMH €ro
cobupanus. IlpuMeHSATH MOTyYeHHBIE 3HAHMS TPU TMPOBEACHHUM XUMHUYECKOTO SKCIEPUMEHTA.
YcraHaBIMBATh CBSI3b MEXKAY CBOWCTBAMH BEIIECTBA U €T0 TpuMeHeHneM. OTOnpaTh He0OXOJIMYIO
MH(POPMAIIUIO U3 PA3HBIX HCTOYHUKOB.

I'0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUH 110 TEME

6. OCHOBHBIE KJIACCHI
HeOpraHnyecKux
coeanHe HUM

(11 u)

HccnenoBath cBolicTBa M3ydaeMbIX BellecTB. HaOmiomaTe ¢Qusnueckue ©  XUMHYECKUE
IpeBpallieHus] M3ydaeMbIX BelecTB. ONUCHIBaTh XWMHMUYECKUE pEaKUUH, HaOI0JaeMble B XOJe
JI€MOHCTPAIlMOHHOTO M J1a0OpaTOpHOTO HSKCIEPUMEHTOB. JlemaTb BBIBOABI M3 PE3YIbTAaTOB
MPOBEAEHHBIX XWMHUYECKUX omnbITOoB. KiaccupuuupoBars wu3ydaemble BemecTBa. CoCTaBisATh
bopMynBl OKCHUJIOB, KHCIIOT, OCHOBAHMM, cojeil. XapakTepu3oBaTh COCTaB M CBOWMCTBA BEIIECTB
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COCIMHEHUH. 3aMChIBATh YPABHEHUSI XMMUYECKUX PEAKIUH.
Ocy1ecTBIATh TEHETUYECKYIO CBSI3b MEKY KJIACCAMU HEOPTaHMYECKUX COSAMHEHU N

Paznea II. Xumuuyeckue 3jeMeHThbl, BelleC

TBA M XUMHYeCKHEe PeaKIHuH B CBeTe YJIEKTPOHHOM Teopuu (22 1)

7. CTpoeHue atoma

G

Hcnonb3oBaTh MeXIpeAMETHBIE CBsi3U. MojenupoBaTh cTpoeHue aroMa. Onpenensrtb MOHSATHS
«XUMUYECKUU DIIEMEHT», (TIOPSIKOBBIII HOMEpP», «MACCOBOE UHUCIIO», «HM30TOM», «OTHOCUTEIbHAS
aTOMHasi Maccay, «AIEKTPOHHAs 000J0YKa», «AJIEKTPOHHBINA croii»./lenats yMO3akimoueHus o
Xapakrepe M3MEHEHHUs CBOMCTB XMMHUUYECKH X 3JIEMEHTOB C YBEJIIMUYEHHEM 3aps0B aTOMHBIX SJIEp.
[Tonb3oBaThe st MHGOPMaITEH U3 APYTUX UCTOYHUKOB JIJISl TIOATOTOBKU KPATKUX COOOIIICHUH.
['0TOBUTH KOMITBIOTEPHBIE MPE3EHTAIIMN 11O TEME




Paznen yuebHOTO KYypca.

Xapa KTePUCTUKA OCHOBHBIX BH/10B

Kosmecrso
AesITeJIbHOCTH Y4e HUKA
4acoB . .
(Ha ypoBHe Yy4eOHBIX Jie iCTBHIl)
8. Ilepuoauyeckuii 3akoH | (44) KnaccuduuupoBaTs M3ydeHHbIE XUMUYECKUE AJIEMEHTH U UX coequHeHus. CpaBHUBATh CBOWCTBA
u Ilepnoanyeckas BCIECTB, IPHUHAUICKANMX K pPasHbIM KIaccaM; XAMHYECKHME DJJIEMEHTBl pa3HbIX TIPYIII.
cHCTeMa XMMHMYeCKUX VYcraHaBnMBaTh BHYTPU- U MEKIpPEAMETHBIE CBs3UM. ONUCHIBATH M XapaKT€PU30BaTb CTPYKTYPY
sjaemeHToB JI.H. tabmuiel  «llepuomuueckast cuctema xumuyeckux siemeHToB J[.M. MennaeneeBa» (KOpoTKas
MemnpeJieeBa ¢dopma).PaznuyaTe nepuoabl, Ipynmbl, INaBHbIE M IMOOOYHBIE HOArPYNIBI. XapaKTepu3oBaTh
XUMUYECKHE DJIEMEHThl 10 mnojoxeHuto B llepmonnueckoir cucreme J[.M. Menneneesa.
CtpyKTyprpoBaTh MaTepHal o Ku3HH U aestenbHocT .M. MenneneeBa, 00 yrBepKICHUN yUYEHUS
o nepuoguuHocT. OTOMpaTh MHGOPMAIUIO U3 APYrMX MCTOUYHUKOB JUI HMOAIOTOBKU KPATKUX
COOOLIEHUH.
['0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALMU 110 TEME
9. CTpoeHue BelecTBa (79) PasrpannuuBaTh NOHATUS «XUMUUECKas CBA3bY, «KpHUCTAJUIMUECKas pemeTka». O0001maTh TOHATHS

«KOBAQJICHTHAsI HENOJISIPHAS CBSA3bY», «KOBAJICHTHAs IOJISIPHAs CBSA3bY», MOHHAs CBSA3bY», «HMOHHAA
KpUCTAJUINYECKasi  pelIETKa», «aTOMHasg  KPUCTAUIMYECKas  pelETKa»,  «MOJEKYJspHas
KpUCTAIMYECKash pPelETKa».Y MeTh COCTaBJIATh CXEMbl OOpa30BaHUs BELIECTB C PA3IMYHBIMU
BUJAMU XUMHMYECKOM CBs3M. YMETb XapakTepus3oBaTb CBOMCTBA BEIUECTBA, 3HAsA €I0
KPUCTAJUINYECKYIO0 PEHIETKY. MOIeIMpoBaTh CTPOEHHUE BEIECTB C KOBAJEHTHOW M HOHHOM CBSI3BIO.
Onpenensars CTENEHb OKUCIEHUS DIEMEHTOB.

CoctaBnsaTh (GOpMYIIbI BEIIECTB 110 CTENIEHU OKHUCIICHHUS 3JIEMEHTOB

10. Xumnueckue

(119)

0606I_L[3.TB IIOHATHUA COKUCIIHUTCIIb, «OKUCICHHCH, «BOCCTAHOBUTCIIbY,




Paznen yuebHOTO KYypca.

KommaecrBo
YacoB

XapaKkTepUCTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH yYeHUKA
(Ha ypoBHe Yy4eOHBIX Jie iCTBHIl)

peaKiuu B cBeTe
3JIEKTPOHHOM TeOpHH

«BoccTaHoBJIeHUEeY. Pacrio3HaBaTh  ypaBHEHUS  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH.
PaccraBmsarh kK03 (UITMEHTH METOJOM DJJIGKTPOHHOTO OajlaHca. YCTaHaBiIWMBaTh BHYTPpHU- U
MeXIpeaMeTHble  cBs3U. COCTaBIATh  KIACCU(UKAIIMOHHBIE  CXEMbl, CpaBHUTEIbHBIE U
o606 maronme Tabaubl. OTOHpaTh HHPOPMALIUIO U3 JPYTUX HCTOYHUKOB JJIS MOATOTOBKU KPATKUX
COOOIIICHUT.

['0TOBUTH KOMIBIOTEPHBIE TPE3EHTAIIUU 110 TEME

KanennapHo-reMaTnyeckoe INIAHUPOBAHHE YPOKOB XHMHUH

B 8 kiacce.
Kanenn. | NeNe | Tema (pasnean), ILlnanupyemsle Bo3moikHbIe Bo3moxkn | Bo3moxkHblIe
ble
CPOKH ypo KO0JI-BO YaCOB pe3yJabTaThl 00y4eHUst BH/bI HaIpaBJie HU
KOB (¢ opmbl b
OcBoeHnue YV AeATeTbHOCTH
KOHTPOJISA | TBOPYeCKOM,
npeMe THbIX yyaumxcst/
HceJe10BaTe
Ilo | Mo 3HAHUI § =
JIbCKOH,
nnaHd | ¢gakr
y y (6asoBrie IPOEeKTHOI
MOHSITHS) AeSATeJIHOCT
U
y4aumxcst




1.Ilpenmer u | opmupoBanue M.ymenune CaMOCTOSITEIIBHO
3aJla4uu XUMHUH. | IEPBOHAYAIBHBIX onpeaAciiATL LEIIU CBOCTO 06yquH;1,
MeToasl XuMHH. | cucTeMaTH3upoBaHHbX | CTABUTE; BBIICILITE obmme TpHU3HaKH
DY —— [IpeICTAB IeHHiA O ONPEJENIEHHOI0 KWlacca IPEAMETOB U
SBJICHUM, HAXOJUTh Pa3INUUs MEXKAY

A3BIK. BEILECTBAX, ) —

IpeCTaBICHUN O 2)

3HAYCHUHU XUMHYECKOH | JI. opMHUpOBaHHE OTBETCTBEHHOIO

HayKd B pCIICHUN OTHOILICHUS K YYCHUIO, PAa3BUTHUC U

COBPEMEHHBIX HaBBIKOB CaMOCTOSITEILHON paboThI €

9KOJIOTHYECKUX y4eOHBIMH TTOCOOUSIMH, IPYTUMH

npo0iieM, 3HaHUE MH(POPMALIMOHHBIMU PECypcaMu

penMeTa ! 3a1ad

XUMUH, PaBUII

IIOBEAEHN B KAOUHETE,

YMEHUE OTINYaTh TeNa

OT BEILECTB.
IIpakTnueckas [lpuobperenue onbiTa | M: TOHMMaHHE 3HAYEHHUS TaKUX
padora Ne 1 | ycromszoBanus MOHSTUM, KaK TEOpHs, SKCIECPUMEHT,
«JIaboparopHoe DPa3THYHBIX METOOB aHQIM3 U CHHTE3; IIOHMMaHue
o0opynoBaHue u 3HaYUMOCTHU npoeccCHOHaIBHOM

IPUEMBI

oOpaneHus c
HUM. [IpaBuna
6e3omacHoi
paboThI B
XUMHUYECKOU
naboparopun»

N3Yy4YCHH BCIUICCTB,
yMeHUEe OOBICHATH
3HAUEHNE XUMUYECKUX
TEPMUHOB

JeSITEIIEHOCTH XUMHKOB.

JI: popmupoBanue YOEKIEHHOCTH B
MO3UTUBHON POJM XUMHHU B IKU3HU
oOmiecTBa, MOHUMaHNE OCOOCHHOCTEH

METOAOB, MNPpUMCHACMBIX B
npodeccuoHaIbHON JIESTEIIBHOCTH
XUMHKOB.

Pabota ¢
Y4EOHUKOM,
BBIIIOJIHCHUE
3aJIaHuM B
TeTpaau

3amnonnenue
TaOIUIBI

Ucropus
CO3JIaHUS
XUMHYECKOMN
MPOMBIIIUIEHH
OCTH B
Kpacnostpcko
M Kpae.
3HaueHNE
XHUMHU B
JKH3HU
pervoHa

3amayHuK

Kak Bo3aukia
XUMHUYECKa
HayKa

B
naboparopuu
aXUMUKa

Paznen 1 BemecrBa u XuMu4YecKHe sIBJCHHSI C MO3MUMIA ATOMHO-MOJIEKYJISPHOTo ydeHusi 41

Tema 1. XumMHu4ecKue 3jieMEHTHI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJsAPpHOro y4denusi (10 uacos).




1. ®dusnyeckue u | YMmeHue onuceiBark W | M.OBilageHHE CBEICHUSIMU o | PabGora ¢ Tectrl
XUMHUYECKHE XapaKTepu30BaTh CYIHOCTH u OCOOEHHOCTAX | y4eOHHKOM,
3agauHuK
SIBIICHUS. dusnueckue u | Qusnueckux u XUMHUYECKUA X
o . [IpoBenenue
XUMUYECKHE SIBIICHUS, | IBICHUN, pa3BUTHE CIOCOOHOCTEH K UKT
1a00paTOPHBIX
HaOIr0IaTh U | HAONIONEHUSM, cucTeEMaTH3allH
o OIIBITOB
CpaBHUBATh CBOMcCTBa | MH(OpPMAIINU, CIIOCOOHOCTH BBIICTISATH
BBIIIOJIHEHHE
BEIIECTB. Hanboee
muddepenupoBaTh 3allaHun B
TETpaan
dusnueckue u Tpal
XUMHUYECKHUE SIBIICHUSL. BLIMOTHEHHE
TecTa
2.ATOMBI. 3HaHUE NOHATHI M. Yriybnenue npectaBieHHH O Pabota c TecTbl
Momnekysbl. «ATOMY. MaTepuaIbHOM €IMHCTBE MUPA, y4eOHUKOM T1.5
3aJaYHUK
XUMHUECKHE «MosneKkynb». Pa3BUTHE U HABBIKOB CAMOCTOSITEIbHO
o [IpoBenenue
3JIEMEHTHI. «Xumuyeckue ro MpUOOpPEeTEeHN s HOBBIX 3HAHUI,
. 71a00paTOPHBIX
dopmbl aneMeHTh. «l30Tomy | camoopraHu3anuu yaeOHOH
OIILITOB
CYILIECTBOBAHUS JESTETbHOCTU U TOUCKA CPEZICTB €e
XUMHYECKHA X OCYIIECTBIICHHS], TPEHUPOBKA HAMSITU. | oo oo o
3JIEMEHTOB dopMHUpOBaHUE U PA3BUTHE 3aaHuii B
KOMITETEHTHOCTH B 00JIacTH TeTpanu
ncnois3oBanusa UKT.
Brmmmonnenue
JI. Pa3BuTHE TOTOBHOCTH K TeCTOBBIX
caMo00pa30BaHUIO U PEICHUIO 3aIaHHIA

TBOpUECKUX 3ajau. [larpuornueckoe
BOCIIUTaHUE HA IPUMEPE KU3HU U
JESTEIBHOCTU PYCCKOTO y4EHOIO —
xuMuka K.Knayca u oTkpeiTHs M
XUMHYECKOTO JIEMEHTA PYTEHHUS,




Ha3BaHHOIO B 4ecTh Poccun.

3. CocraB | YMmeHue conoctasyiatk | M. YMeHue co3naBaTh, IpuMeHATh U | MoaenupoBanue | Tecr,
BELLECTBA. IIPOCTBIE U CIIOKHBIE, peoOpa3oBHIBATH 3HAKUA U CUMBOJIBI, | MOJIEKYII
3aJauHUK
IIpoctslie U | U3BJICKATH MOJIEJIM U CXEMBI JUISl PEIICHUS Paf
abota ¢
CIIOXKHBIE HHPOPMAIIUIO UX y4eOHBIX U NMO3HABATENbHBIX 3a/1a4.
. y4eOHUKOM 11.6,7
BEIIECTBA. 3aKOH | XUMHYECKOU (OpPMYIIbI
JI. opMupoBaHHUE OTBETCTBEHHOI'O
IIOCTOSIHCTBA TpoBenenue
OTHOILICHUS K Y4CHHUIO, TOTOBHOCTU U
COCTaBa BEILECTB. TaBOPaTOPHBIX
CIIOCOOHOCTH K CaMOPa3BUTHIO U
OIBITOB
caM000pa30BaHMIO Ha OCHOBE
MOTHUBALMHU K OOy4EHUIO U N —.
ITO3HAHHUIO. 3a1aHui B
TETpagu
Beinmonnenue
TECTOBBIX
3aJaHuN
4. YMenune paznuuaTrh M. ymeHue onpeaensars u3y4eHHbIe becena. 3ananus | TepmuHos0r
IMOHATHS, 0000IAT, AEIATh BEIBOILI. HY€CKHH
AtomHo- MIOHATHS «ATOM. Pabora ¢ HEKy3H | gukrant Ne
MoJIeKyIsipHoeyd | «Mosekyia. JI.BocniuTaHue: maTpuoTU3ma, yuyeOHUKOM 11.8,9 | eroBa, lno
eHue. «XUMHUYECKU T yBakeHUsI K OTedecTBy, rOpA0CTH 3a AH.Jésk | Teme«llepBon
Beinonnenue
OTHOCHUTENBHAS | DJIEMEHTY, OTEYeCTBEHHYIO HayKy. (M.B. VIH. aqajbHbIC
TECTOBBIX XUMHYECKHE
aTOMHas Macca. MOJIEIIUPOBATh JlomoHOCOB. 3alauHuK
3alaHu i TIOHSTHU D
CTpOEHUE MOJIEKYII, 10 XUMUHU.
HaXOJUTh 8 Kinace
OTHOCHUTENbHYIO
aTOMHYIO Maccy
S. YMeTb BBIYUCIIAT M. YmMmenue co3naBarb, IPUMEHATh U Pabota c 3anauu
OTHocuTeNnbHAA | OTHOCHTENBHYIO peoOpa3oBHIBATH 3HAKU U CUMBOJIBI, Ha




MOJICKYJISIpHAs MOJICKYJISIPH YIO MacCy, | MOJCIIA M CXEMbI JUIsl pEIICHHS yueOHuKOM 11.10 BBIUKCIIEH
macca. MaccoBasd | maccoBbie monu y4eOHBIX U MO3HABATENIbHBIX 33/1a4, 1581
Pemenne 3amau
Hlonst snemenTa B JJIEMEHTOB B YMEHHE TPOBOJAUTH BHIYMCIICHUSL. A 3
Brimmonnenue aJlauHHuK
COCTMHCHNN coequHeHUH. Pa3BuTie A
N JI. dopmupoBaHUE€ OTBETCTBEHHOTO TECTOBBIX n.1.3.1.4
YMEHHH MTPOU3BOIUTH 5
OTHOIIICHUS K YUEHUIO, TOTOBHOCTH W | 3aJlaHUil
pacyeTsl 1o
CIIOCOOHOCTH K CaMOPa3BUTHIO U
XHMHUYECKUM
bopmymam caM000pa30BaHMIO Ha OCHOBE
MOTHBAIMH K OOY4ECHUIO U TTO3HAHUIO
6. Ilonumanue M. YMeHue onpenensirs NOHSTHS, Pabota ¢ I'enuit
Iepronueckas NEepUOANYECKON co31aBaTh 0000IIeHN S, y4eOHUKOM 11.12 3aayHuK | pyCCKOU
cucreMa CHCTEMBI KaK yCTaHaBIMBATh aHAJIOTUH, n.1.5 HayKH
XUMHYECKH X .
€CTECTBEHHOHAYIHOMN K1accu (UIIMPOBATh, CAMOCTOSTEIIEHO Boinoinuenne
S3JIEMCHTOB 3amaHui K m.12
1 1. | Kracen dukanuu BBIOMPATh OCHOBAHUS U KPUTEPUH TSI
. " | xuMmgeckx KaccH MKAIMHU, YCTaHABIMBATh Bemonrenne
Menneneesa HiH, TECTOBBIX
DJIEMEHTOB. YMEHHE MIPUYHUHHO-CJICJICTBCHHBIC CBSI3U U 5
3aJJaHu i
MOJIL30BaThCS JieNaTh BBIBOJIBI.
NEepUOANYECKON
Ta6uueil. TTonnManue JI. BoctiuTanue: maTpuoTU3Ma,
axkenust K OTeuecTBy, TOPAOCTH 3a
crpykrypst I1T: yB Y> TOPA
OTEUECTBEHHYIO HAyKy Ha IPUMeEPE
MEPUOJIbIl U TPYIIIIHI, YIo HayKy puMep
. JKU3HHU, NESTETbHOCTH U HAYYHOTO
MOPSIKOBBIA HOMEP U
noasura J[.1. Menaeneena.
OTHOCHUTEIbHAS
aToMHas Macca
7.BanentHoCTh YMenue onpenenars | M.YMeHue onpenensarb MOHATUS, Buxkropuna 3agauHuK
XUMHYECKH X BaJIEHTHOCTD co371aBaTh 0000 IICH U, m.1.6
Pabora c
2JIEMEHTOB XUMHUYECKH X yCTaHABJIMBaTh AHAJIOTUH,
ydeOHMKOM 11.13
9JIEMEHTOB. Ymenue | kaccu GUIpPoOBaTh, CAMOCTOSATEIBHO
nonb3oBatbess  [ICXD | BHIOMpATH OCHOBaHMS U KDUTEPHH IS | ByiomHeHme
npu OTIpE/IeTICHH Y | KI1acCu (PUKaIMK, YCTaHABIUBATh




BAJICHTHOCTH MPUYUHHO-CJICICTBEHHBIC CBS3U U 3amaHui K 11.13
JJIEMEHTA. JIeNaTh BBIBOJBI. Brimonnenune
TECTOBBIX
JI. popmupoBaHUE OTBETCTBEHHOTO .
3aJaHuH
OTHOIIICHUS K YUEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHHIO Ha OCHOBE
MOTHBAIMHU K OOY4EHUIO U TTO3HAHUIO
10 8. CocraBienne | YMeHHE ONIPEIEISITh M.YMeHue onpenensTb MOHATHUS, Pabora ¢ 3agauHuK
dopmyn 110 | BaJIEHTHOCTh co3zaBaTh 0000 LICHU S, yueOHukoM .14 | m.1.6
BaJIEHTHOCTH. XUMHYECKHA X yCTaHaBIUBATh aHAIOTUH,
Breimonnenue
DJIEMEHTOB. YMEHHE KJ1acCH GUITMPOBATh, CAMOCTOSITEIIBHO
nons30BaThest 1ICXD | BBIOHPATh OCHOBAHHS M KPUTEPHH jyist | o A KII. 14
Brimmmonnenue
MIpU OTpPeeICHI I K1accu (UKaluY, YCTaHABIUBATh
TECTOBBIX
BaJIEHTHOCTH MPUYHUHHO-CJICJICTBEHHBIC CBSI3U U 5
3aaHu i
DJIEMEHTA, COCTABJIATh | JAeIaTh BEIBOJKI.
(dopMynbl OMHAPHBIX
. JI. popmupoBaHuE OTBETCTBEHHOTO
COEIUHEHUH 110
H3BECTHOM OTHOIIICHUS K YUEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOpa3BUTHIO U
BaJIEHTHOCTH
caMo00pa30BaHUIO0 Ha OCHOBE
MOTHBAIMHU K OOY4EHUIO U TIO3HAHUIO
11 9. KomnuectBo | YMeHHE BBIYUCIATH M.YMeHne caMOCTOSATENLHO CTABUTEL | 3aHuMaTelbHble | 3agauHuk | Camocmosame
BeriecTBa. MoJib. MOJISIDHYIO MacCy U U (GOopMYyIHpPOBATh HOBBIE 33/1a4H B 3a1aHus 110 XMMUH. | /IbHAA
Monspuas macca. OIPENENATH CBSA3b 00yUEHUH M TIO3HABATENIBHOM 8 Kmacc paboma
Pabora c Ne 1no meme
MEXTy YACIIOM JIeSATEIIPHOCTH, Pa3BUBATh MOTHBHI U m.1.

CTPYKTYPHBIX €IUHHI]
B BEILECTBE U
KOJINYECTBOM
BEILECTBA, IOHUMATh

MHTEpECHI CBOEH MM03HaBaTEIbHON
JESATEIbHOCTU

JI.  ¢popmupoBaHue OTBETCTBEHHOTO
OTHOIIICHUS K Y4E€HHUIO, TOTOBHOCTH U

y4eOHUKOM 11.15

Brimonnenue
3adaHuy K11.15
Brinonaenune

«
XUMHUYECKHE
3JIEMEHTAHI.
[IpocTeie




COCTaB MPOCTEUIIMX CIIOCOOHOCTM K  CaMOPa3BUTHUIO U | TECTOBBIX CIIOKHBIE

COEIMHEHHN 110 UX CaMOOGpaSOBaHI/IIO Ha OCHOBC | 3aaHuN BEIIIECTBA.

XUMHUYECKIM MOTHBAIMH K 0bydeHuio 1 BasieHTHOCTh
MOo3HaHUI0,(POPMUPOBAHUE

dopmynam, ymeHue »
L[EJIOCTHOTO MHPOBO33PEHMUS,

OHPCACIATE Maccy COOTBETCTBYIOLIETO  COBPEMEHHOMY

BCIIECTBA IO YPOBHIO  pa3sBUTUS  HAyKH |

U3BECTHOMY OOIIIeCTBEHHOW MPAKTHKH.

KOJIUYECTBY U

KOJIMYECTBO T10

M3BECTHOM Macce

10. Pacuérer no
XUMUYECKIM
dhopmynam
Tema 2. Xumu4yeckue peakuuu. 3aKOH COXpPaHeHHsI Maccbl M JHeprum. (8 yacos.)

13 | 1. [Torumanue cymmoctu | M. YMeHue camoctoaTeabHo cTaBuTh | PaboTta ¢ 3amaunuk | JlabopaTopH
Cyumoctb XUMUYECKH X peaKiuii, | u (GopMyIupoBaTh HOBBIC 3a7aUH B yaeOHuKOM 11.17 o xumuu. | ast padoraNe2
XAMIICCKIX YMEHUE BBIABIIATH 0OyYEHUH U TI03HABATENILHOM Boinonnenue 8 Kiacc «llpusnaxu
peakuuit U . MPOTEKAHUS

MIPU3HAKA XUMHYECKHUX | JEATEIBHOCTH, pa3BUBATh MOTHUBHI U 3ajaHnii K 1m.17 m.2.1
MPU3HAKA . . . XUMUYECKH X
X TIDOTCKAH IS peakiuii , 3HaHue HMHTEPECHI CBOEH MO3HABATEIIbHOM AL
P ' TOHSATHUS «TETLIOBOM JIeSAITEIbHOCTH Bomosmenne peartt
Lennosor s dexr xumMuueckou TECTOBBIX
dpexrxnmmeck J1.opMHEpOBaHKE OTBETCTBEHHOTO 3a1aHMil
oif peaKilny peaxuuu »
p : OTHOILICHUS K YYEHUIO, TOTOBHOCTH U | BeimonHenue
CIOCOOHOCTH K CaMOPa3BUTHIO U 1a060paTOPHBIX
caMo00pa30BaHUIO0 Ha OCHOBE OTIBITOB
MOTHBAIMHU K OOYUECHHUIO U TO3HAHHIO




14 2. 3akoH | YMeHUe HaXOIUTh M. Passutne criocoOHOCTH Pabora ¢ 3agauHuK
COXpaHCHUS Maccy OJHOTO U3 CaMOCTOSITENBHO MJIAHUPOBATH MyTH yuebnukom .18 | m.2.1.
MAaCChI U SHEPTUH. |y oy HEIX BEMIECTB JOCTHIKEHHUS 1IeJIeH, B TOM YU CIIe BeimonaeHme
YpaBHeHuUs .

WITU TIPOJIyKTa aJIbTepHATUBHBIE, OCO3HAHHO 3agaHuil K .18
XUMUYECKH X
. peaKIuy, UCIIOIb3Ys BBIOMpaTh Haubonee YpeKTUBHBIC
CaKIUH.
P 3aKOH  COXpaHEHHS CIIOCOOBI PEeHICHUS YICOHBIX U
Macchl BEIIECTB B MO3HABATEIbHBIX 33/1a4.
XUMHUYECKH X PEAKIIHSIX,
Jl.BociuTanue pocCHiCKoM
YMEHHE COCTaBJISTh 5
TpaKIaHCKOW UJICHTUYHOCTH
MPOCTHIC YPaBHCHHUS
. | matpuoTu3Ma, yBaxkeHus k OTe4ecTBy
XUMUYECKH X PEaKIIUH N
TOPIOCTH 332 POCCHIMCKYIO HayKy Ha
npumepe M.B. JlomonocoBa
15. 3.4.Peenne YMEHHE COCTABJISATH M. Pa3Butre cnocoOHOCTH MopenupoBanue | 3aJauyHUK
16. | samau: pacuersl | IpoCTbIe ypaBHEHHS CaMOCTOSITEIBHO IIAHUPOBATH ITYTH Pac n.2.3
. . abora ¢
M0 XUMHYECKUM | XUMUYCCKA X PEaKIUi | JTOCTHXKEHHS IIeJIeH, B TOM JUCIIe
ydeOHMKOM 11.18
YpPaBHEHHUSIM . aJIETEPHATUBHBIE, OCO3HAHHO
BeimonHenue KapTOYKH.
BBIOMpaTh Haubomnee 3QdeKTuBHBIC
CIOCOOBI pelieHUs] Y4EOHBIX U 3allaHiu
3aJ[auHUKA
MMO3HABATEIBHBIX 33]1a4.

17. 5.Tumsl VYMenue M. YMeHne CoCTaBIsSITh Pabora ¢ 3agauHuK
XUMHYECKA X KJ1accH pUIIMPOBATh KJ1acCH (pUKAIMOHHBIE U yueoHukoM .20 | m.2.2.
peakiuit.Peakunn | v mgeckie peaKiuy | CPaBHUTEIBbHBIE TAOIHUIIEI K CXEMBI, BeinmonHenue 1ad
COCTUHCHHS u UKT

110 BBIOpaHHOMY OTIOPHBIE KOHCTIEKThI. YMEHHUE OTIBITOB
Pa3IOKEHHUSI.
PU3HAKY onpenenars noustus. Co3naBarb .
3a7laHu i
0000 IIeH NS, YCTaHABINBATh
3a/IaYHHIKA

aHaJIOTUH, KJ'IaCCI/I(bI/II_II/IpOBaTB.

BBIII.TECTOBBIX




JI. hbopmMupoOBaHUE OTBETCTBEHHOTO
OTHOHICHUSA K YYCHHIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOPa3BUTHIO
caM000pa30BaHMIO Ha OCHOBE
MOTHBAIMHU K OOY4CHHUIO U TO3HAHUIO

3alaHuN

18.

6. Tunst
XUMHYECKH X
peaKuuu.
Peaxuu
3aMelIcHU s "
obMeHa

YMeHre coCTaBlIsATh
YpaBHEHUS
XUMHUYECKH X peaKIui
Y TMPOBOJIUTH PACUETHI
o HUM. YMEHUE
pelarb XMMUYECKUe
3aJIa4H.

M. YMeHHe COOTHOCUTHb CBOU
JIEHCTBUSA C TIJIAHUPYEMbIMU
pe3yJibTaTaMM, OCYIIECTBIISTh
KOHTPOJIb CBOEH JICSITEIIBHOCTH B
Mpo1ecce JOCTUXKEHUS pe3ybTaTa,
OTIPEIENATH CIIOCOObI IeHCTBUH B
paMKax MpeyI0KEHHBIX YCIOBUU U
TpebOBaHUM, KOPPEKTUPOBATH CBOU
JICHCTBUSA B COOTBETCTBHU C
M3MEHSIOLIEHCSl CUTYallUEei.

JI. popmMupoBaHUE OTBETCTBEHHOTO
OTHOIICHHS K YUCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPAa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE
MOTHBALIMHU K OOY4EHUIO U MTO3HAHUIO

MopenupoBanue

Pabora ¢
AITOPUTMOM

Brimonnenue
3amagui 1.19

Pemenue
pacyeTHbBIX 3a/a4

3amauyHuK
n.2.3

Kaprouxku.

19.

7.0000menne3sa
Hulnoremam«Be
e cTBa

A XUMHYECKIE
SIBJICHUS C
MO3UIIAN aTOMHO-
MOJIEKYJISIPHOTO
YUEHHUS» Hu
«XUMHYECKHE

peakuuu. 3aKOHBI

3HaHue OCHOBHBIX

MOHSTHH, U3y4aeMbIX B

JTaHHOU TEeMeE.
JJIEMEHTOB. YmMmeHune
nonp3oBathest [ICXD
npu ompeeNeHu !
BaJIEHTHOCTH

JJIEMEHTA.

M. Bnagenue ocHoBaMu
CaMOKOHTPOJISI, CAMOOIICHKH,
MPUHSTHS PELICHHS U OCYILECTBICHHUS
OCO3HAHHOTO BBIOOpA B B y4eOHOU U
IO3HAaBaTEILHON AEITEILHOCTH.

OBJIaJICHHE OCHOBAMHU XUMHYECKOMH
I'PaMOTHOCTHU:

KP Nel

Tectrl




COXpaHCHUS
MacCChI u

SHEPTrUU»

YMeHue  omnpeaeisTh
Maccy BEIIECTBA IO
M3BECTHOMY

KOJIMYECTBY n
KOJIMYECTBO BEIECTBA

10 U3BECTHOM Macce.

JI. popMHpOBaHHE OTBETCTBEHHOTO
OTHOHICHUSA K YYCHHIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOPa3BUTHIO
caM000pa30BaHMIO Ha OCHOBE
MOTHBALMH K OOYYCHUIO U MTO3HAHHIO

20

8.KonTpoJbHas
padora Ne 1. mo
TeMaM
«BemecrBa

M XUMHYeCKHe
SIBJICHUA C
Mo3uIH i
aTOMHO-
MOJIEKYJISIPHOTO
yYeHUsD» U
«XuMHYeCKHE
peaxium.
3aKoHBI
COXpaHeHHUs
Macchl M

IHE prumw»

Tema 3. MeToabl

U3ydeHHUs] XUMMHU. (2 yaca)

21.

1. MeTonsl,
CBSI3aHHEIE c
U3ydeHUEM
BEIIECTB
HaOJI0ICHHE,
OITMCAaHHE,

®opMHpOBaHUE
IIOHATUS METO]I,
IMOHUMAaHHE
0COOEHHOCTEN METOIOB
XUMUH B CPAaBHEHUH C

JI. popmupoBaHUE 1EITOCTHOTO
MHPOBO33PCHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH, YYUTHIBAIOIICTO OCOOCHHOCTH
XUMHYECKOTO 3HAHUS .

CocraBieHue,

Tabmunbl. CXeMbl

Brinonnenwne

JlabopatopH
as padoralNe
3
«OnpeneneHu
e pH
pacTBOpoB
KUCJIOTHI,




CpaBHEHME,
XAMHUYECKU I

IKCIIEPUMEHT.

0OIIeHAayIHBIMH.

M. YMeHmne caMOCTOSATENLHO
OTIPEIETISATH €N CBOEro O0ydIeHUS,
CTaBUTh U (OPMYIUPOBATH HOBBIC
3a7a4u B OOy4eHUHU U
MMO3HABATEIBHON NEITENbHOCTH,
pa3BI/IBaTI> MOTUBBI U I/[[—ITepeCBI CBOGfI
IMO3HABATEIBbHON ACATEILHOCTH.

3agaHuy K 11.21

Pemenue
pacyeTHbIX 3a1ad

IeJI0OYH
BOJBD)

u

22

2 . XUMAYECKU I

S3bIK  (TEPMUHBI,
Ha3BaHUs, 3HAKH,

dopmyurbL,
YpaBHEHUS).

Ilonumanwue
XUMHYECKOTO S3bIKa,
YMEHHE TIEPEBOIUTH
uH(OpMaITHIO U3
oJIHOM (hopMBI
NpeACTaBJICHUS B
npyryto. CriocoOHOCTh
MPE/ICKa3bIBATh
OKpacKy MHANKATOPOB
B Pa3IMUHBIX CPEJIax.
YmMmenue
UJICHTU(UITTPOBATH
BEIICCTBA C ITOMO IIBIO
WHJINKATOPOB.

M.ymeHue onpenenars NOHATHS,
co31aBaTh 00001IeHN S,
YCTaHABIIMBATh AaHAJIOTHH,

K1accu QUIIMPOBATh, CaMOCTOSTEIILH
O BBIOMPATh OCHOBAHUS U KPUTEPUH
JUTSL KJT1aC CU (M KA ¥, YCTAaHABJIMBATh
MPUIHHHO-CJICJICTBEHHBIC CBSI3H,
CTPOUTH JIOTHYECKOE PacCYKICHHUE,
YMO3aKItoYeHHE (MHAYKTHBHOE,
JETyKTUBHOE M T10 aHAJIOTUHN) U
JIeJIaTh BBIBOJIBL;

yMeHHe OpPraHHU30BbIBaTh ydeOHOE
COTPYIHUYECTBO U COBMECTHYIO
JIESITEbHOCTD C YUYUTENIEM U
CBEpCTHUKaMHU; paboTaTh
HHIUBHIYAJIbHO M B I'pyIe.

JL.popMupoBaHUE 1IEITOCTHOTO
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAaYKU;

Pabota ¢
y4eOHUKOM 11.22
Beinonuenue
1a00paTOPHBIX
OTIBITOB,
BBIIIOJIHEHU E

3aJaHu N
3aJauHHKa

BBIIIOJIHEHNE
TECTOBBIX
3aJaHuN

3amadyHuK
[10 XUMUMU.
8 Kiacc




(dhopMHUpOBaHUE OTBETCTBEHHOTO
OTHOHICHUSA K YYCHHIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOPa3BUTHIO
caM000pa30BaHMIO Ha OCHOBE
MOTHBAIMHU K OOY4CHHUIO U TO3HAHUIO

Tema 4. BemiecTBa B OKpyKalo1eii HAC PHUPOJe N TEXHUKE. (D 4acoB)

23. 1. Yuctsle 3HaHue cnocoboB M.ymMeHME COOTHOCUTDH CBOU CamocrosarenbHa | 3agauHuk | « BemecrBa B
BCILECTBA 1 pasesieHus pa3InuHbIX | JEHCTBUS C IIAHUPYEMbBIMU g pabota ¢ 10 XUMHUHU. | TEXHUKE)
i_i“eCH- cMeceil. YMenue pe3ylnbTaTaMu, OCYILECTBIATH yuebnukoM 11.23 | 8 kmacc

aKTHYeCKas .
P pasnensaTh CMECH. KOHTPOJIb CBOEH JESATEIILHOCTH B Brimonnenue
padora Ne2 Mpo1ecce JOCTUKEHUS pe3yabTaTa 1ab0paTOPHBIX n.3.1
«Ouncrka pon 8 pesy ’ patop «IIprponooxp
BelECTE OTIPEENATH CIIOCOObI JIeHCTBHII B OMBITOB, AHATENLHOE
' paMKax MpeyIoKEHHBIX YCIOBUM U SHAYCHHE
6 . CocraBneHue
TpebOBaHUM, KOPPEKTUPOBATH CBOU . OUMCTHEIX
JIECTBUS B COOTBETCTBUU C ) =
o .. Brimonnenune COOpYKCHHH
M3MEHSIOIEHCS CUTYallHel; -
3alaHu i JKOJIOTUYEC KU
JI. popMupoOBaHHE OTBETCTBEHHOTO
3aJauHKa YHCTBIX
OTHOILICHHS K YYEHUIO, TOTOBHOCTH M .
TEXHOJIOTUI»
CIOCOOHOCTH K CaMOPa3BUTHIO U BLITIONHEHE
caM000pa30BaHMIO HAa OCHOBE TECTOBBIX
MOTHBAIMH K OOY4EHHUIO U TIO3HAHUIO 33 1aHMiA

24. 2.PacTBOpHL. 3HaHNEe METOIOB M. YmMmenus nenatb BEIBOAEI U3 Brmmonnenue Otuer 0
IIpakTnyeckass | OYUCTKU BELIECTB. pe3yAbTATOB MPOBEICHHBIX 1ab0paTOPHBIX MpaKTUYEC
padora Ne3 | Ymenue paznensrsb XAMHUYECKU X OIIBITOB, COCTABJIATH OMBITOB, KOI
«PactBopumocts | cmecu. [IpoBoauTh
BeIIECTE» OUHCTKY BEMIECTE KJI1acCH (UKAIMOHHBIE CXEMBI, CocraBnenue pabote

MPUMEHSATh CHMBOIUKO-Tpagudeckue | oT4era o




OTCTauBaHHUEM,
(UIBTPOBAHHEM,
BBITAPUBAHUEM.
YMeHue onuchBaTh
CBOMCTBA BELIECTB U
CMeceil B Xoze

ACMOHCTPAIMOHHOTO U

1a00paTOPHOTO
JKCIIEPUMEHTA.
YMeHue cpaBHUBATH
YHCThIE BELIECTBA U
CMECH.

CpeIICTBa HATJISTHOCTH

JI. hopMupoBaHME KOMMYHUKATHBHON

KOMIICTCHTHOCTH B O6HICHI/II/I
U COTPYIHUYECTBE CO CBEPCTHUKAMH,
B3POCIIEIMHU B nporecce
00pazoBaTenbHOM, y4eOHO-

HCCHCHOB&TGHLCKOﬁ, ACATCIIBHOCTH

MPAKTHYECKON
pabore

25. 3.Cnioco0sl 3HaHue NOHATUI M: VYmenue coznaBaTh, IpUMEHSITh U | Beimonnenue YuebHuk
BBIDAXKCHU A pacTBOp U peoOpa3oBbIBAT 3HAKU U CUMBOJIBI, | Ja0OpaTOPHBIX 0 XUMHHU.
KOHLCHTpAIlH pPacTBOPUMOCTB. MOJEIIN U CXEMBI I PEIICHUS OIIBITOB, 11O 8 Knace
pacTBOpOB.
y4eOHBIX U MO3HABaTENbHbIX 3a/1a4, WHCTPYKLHH.
YMEHHE IPOBOAUTH BHIYMCIICHUSL.
CocraBnenue
OTYEeTa O
MPAKTHYECKON
JI.popmupoBanmue I[ETIOCTHOTO pa6oTe
MHPOBO33PEHUACOOTBETCTBYIOILETO
COBPEMEHHOMY  YPOBHIO  Pa3BUTHSA
HAayKd, pa3sBUTHE I103HABATEIBHOU
AKTUBHOCTH;
26. | 4. Pemenue 3amau M: YMeHnue genatb BBIBOJIBI U3 Beimonnenue VYuebnuxk | Camocmosme
Ha pacTBOPBLI o MIPOBENECHHBIX XUMUYECKUX ONIBITOB 1a060paTOPHBIX 10 XUMUHU. | /lbHaA
OpPMHUPOBAHUE
pMHp COCTABJIATh OTIBITOB, IO 8 Kiacc pavoma
YMEHU S IPOBOJIUTH Ne 3 «
UHCTPYKLMHU.
JKCIIEPUMEHT, KJ1acCH (PUKALIMOHHBIE CXEMBI, PactBOpBI.
OIIPENEATh IPUMEHSTh CUMBOJIMKO-Tpaduueckue | CocTaBieHue Maccosas
PacTBOPHUMOCTD oT4eTa o JOJIA




BEIIECTB, CpeACTBa HANJIAAHOCTH. IPAKTUYECKON pacTBOpPEHHOT
npuodpeTeHune pabote O BEILECTBA»
JL.
HAaBBIKOB 00OpaIeHus ¢ .
dopMupoBaHHE  KOMMYHHKATHBHOMN
71a00paTOPHBIM
KOMITETEHTHOCTH B o01eHnu
obopynoaHueM. ¥ COTPYIHMYECTBE CO CBEPCTHUKAMH,
B3pOCIBIMU B nporecce
00pazoBaTeIbHOMH, y4eOHO-
M CCIIEeI0BATENIbCKOM, IEATEIbHOCTH;
27. 5. VYMeHnue BBIYMCIATE | M.yMEHHE COOTHOCUTH CBOU CamocTosTenbpHa | 3aJauyHUK
KOHIIEHTPALINIO JIEHCTBUS € TIIIAaHUPYEMBIMU g pabota ¢ 0 XUMHH.
lpaKTHYecKan pacTBOpOB. pe3ynbTaTaMu, OCYIIECTBIIATh yueOHMKOM .25 | 8 Kiacc
padora Ne4 .
KOHTPOJIb CBOCH JIESTENbHOCTH B
«IIpuroroBiienre | (MaccoOBYIO OO Pemenne
Ipolecce JOCTUKEHUS pe3ylbTara, B
pacTBOpoOB PacTBOPEHHOIO . . 3ajaHu i
. OIIPENIENATH CIIOCOOBI JAEHCTBHI B
3aJaHHOMN BEIIECTBA) 110 Macce . 3a7ayHuKa 1.3.2
paMKax MpeIoKEHHBIX YCIOBUH U
KOHICHTPAHIY. | pACTBOPCHHOTO TpeOOBaHMM, KOPPEKTUPOBATH CBOU
BeIlECTBA M 00BEMY P > OPP P Bemmonterue
JICICTBUSI B COOTBETCTBUU C TECTOBBIX
WJIM Macce . . g
M3MEHSIIOILEN S CUTYallue. 3aaHuit
pacTBOPUTEIISL.

JI.hopMupoBaHUE OTBETCTBEHHOTO
OTHOIIICHUSA K y‘-I€6€, TOTOBHOCTHU U
CIIOCOOHOCTH 00YJArO IUXCS K
CaMOPAa3BUTHIO U CaMOOOPa30BaAHUIO
Ha OCHOBE MOTHBAIUM K OOY4EHUIO U
MIO3HAHUIO, OCO3HAHHOMY BHIOODY U
IMOCTPOEHHUIO aJIbHENIIEH
WH/IUBUTyaIbHON TPAeKTOpUU
00pazoBaHUSI.




Tema 5. Ilousitue o raszax. Bosayx. Kuciaopoa. 'openne (74acoB).

28. 1. 3akon I'eit- YMeHue npuMeHsTh M.Ymenue CaMOCTOSATEIBLHO | paboTa ¢ 3ajauHuUK MO
JIroccaka n ra3oBbl€ 3aKOHBI [ eii- OIPE/IEIIATh LEIN CBOCro OOY4CHHUS, | yueGHHKOM XUMUH. 8
ABorazpo. JTioccaka u Asoragpo, | CTABHTE M QOPMYTUPOBATL HOBBIE | 1 26 kinacc m.4.1
3a7aun B o0y4eHnu u
Pewenue 3aga4. | mpu npoBeeHUN .

MO3HaBaTEIbHOMN NESTENIBHOCTH, | PemeHue

XMUMHUHCCKAX PACACTOB. | 1a3pnBaTE MOTHBBI H HHTEPECHI CBOCH 33 1aHMUI

YMeHue onpenessTh MMO3HABATEIIBHON NEATEIBHOCTH, e

COOTHOIEHUE OOBEMOB | ymeHHUE CAMOCTOSITENBHO | "

ra3oB U UX CMeceil B MIAHUPOBATh  NYTH  JOCTHKCHHS |

XUMHYECKHU X peakuusax, | LesIcH, B TOM eI | pon OIHEHHE

HAXO/AT aIbTEPHATUBHBIC, OCO3HAaHHO CCTOBLIX
BeIOMpaTh  A(PPeKTUBHBIC CIOCOOBI

OTHOCHUTENbHYIO SaTAHMIL
peleHus yueOHBIX U IMO3HaBaTeNbHbIX | 38l

MJIOTHOCTH Ia30B IO 3a14.

3HAYEHUSIM UX

MOJIEKYJISIPHBI X Macc,

OTHOCHTELHEIE OTHOIIICHUS K y4e0e, TOTOBHOCTH U

MOJIEKYIIAPHBIE MACCHI CIOCOOHOCTH 00YJarO IUXCS K

ra3006pa3HbIX BelecTs | CAMOPA3BHTHIO U caMo00pa30BaHUIO

[0 3HAYCHIIO HX Ha OCHOBE MOTHBAIIMU K O0Y4EHHIO

OTHOCHUTEIIBHOU

MJIOTHOCTH.

29. 2.Bo3nyx - cMech | 3HaHMe cocTaBa M. ymenue cooTtHOCUTh cBoM | [IpocmoTp 3amaunuk no | Atmocdepa-
rasosB. BO3/lyXa, [IOHATUH « ACHCTBHS C NJIaHUPYEMBIMH | ribMa « XUMUH. 8 BO3IyIIHAs

OTHOCHUTENbHAS pesyipTatamu, OCYWECTBIATE | Cocras knacc 1.4.2 | obomouka
KOHTPOJIb CBOEW JIEATENBHOCTH B

TJIOTHOCTB Ta30BY, « BO3TyXa» 3emny, «
Ipolecce JOCTUKEHHUSI Ppe3ysbTara, 0

CPEAHs OTNpENeNATh CHOCOOBI  JICWCTBUN B Pa6oTa c CHOBHBIC

OTHOCHTETbHAS WCTOYHUKA

paMKax NPEUIOKEHHBIX YCIOBUM M




MOJICKYIIIpHasi Maccay, | TpeOOBaHUM, KOPPEKTUPOBATH CBOM | yUEOHMKOM 3arpsA3HCHUN
yMEHHE UCIIONIb30BaTh | ACHCTBUS B COOTBCTCTBUHA c|m27 aTMoc hepbI»,
HHAOPMAIIHIO 0 M3MEHSIIOIEN S CUTYallHel; « Tpacrmopt
JI. fopmupoBanue OCHOB | Beinmonnenue
COCTaB€ BO31yXa U - —MCTOYHHUK
o 3KOJIOTUYEC KON KYJIBTYPBI | TeCTOBBIX o
OTHOCHUTENBHON o 3arpsiI3HCHUN»
COOTBETCTBYIO IICH COBPEMEHHOMY | 301144 yrif
TIOTHOCTH Ias0B UL | ypoBHIO HKOJIOTHYECKOTO MBIIIUICHUS, «
peHicHuA 3ana4 pa3BUTHCOINBITA 9KOJIOTUYCCKU M
OPHUEHTUPOBAHHON peduiekcuBHO- CKAYHAPOA
OLIEH OYH Ol u MPaKTUYECKOM HOC
JIeSITETbHOCTU B YKU3HEHHBIX COIVIAILIEHUE O
CUTYaLUX. 3aIMTe
aTMoc hepbI»
30. |3 3HaHus 0 Kkucinopoae | M. yMeHuHe OpraHM30BBIBaTh ydeOHOE VYuebHuk
K KaK O XUMHYECKOM COTPYZIHHUYECTBO U COBMECTHYIO JemoHcTpany | 3a1aHus K
UCIOPOI—
PO JJIEMEHTE U IPOCTOM JEATEIBbHOCTD C YYUTENIEM U b naparpady,
XUMUYECKU I
BEILIECTBE, O METOJIaX CBEpPCTHHKaMH; padoTaTh
SJICMCHT . npeseHTaluk | 3agauHuK
npocToe HOJIy4EHUS KUCIIOPOAAa | MHAWBHMAYAJBHO M B IpyIie: a4
BEILECTBO. B 1aboparopuu. HaxOJUTh o01liee pelieHue u o
HoﬂyquHe pa3peuiatb KOH (il]'H/IKTBI Ha OCHOBE
KACIOPO/Ia. COTIACOBAHMS MO3UIMH U yIéTa PaGora ¢
MHTEPECcOB; (OPMYIHPOBATH, Y4eOHNKOM
apryMEHTHPOBATh M OTCTaWBarh cBoé | M.28.
MHEHUE;
Pabota c
JI. JI.popMupoBaHHe OTBETCTBEHHOTO | AMarpaMMamu
OTHOILEHHUS K yue0e, TOTOBHOCTH U
Brinonnenue
CHOCOOHOCTH 00y4arO LM XCS K .
3aJaHul B
CaMOPAa3BUTHIO U CaMOOOPa30BaAHUIO
TETpagu

Ha OCHOBC MOTHBAIINU K 06yquI/1}0 )51
IMO3HAaHHIO




31. 4, Xwumunueckue | YMeHue  HaOmomaTh | M. yMeHHE pemaTh BeimonHenue | oT4eT o
CBOWCTBA n | IpEBpaCHus M CCIIE0BATENBCKUM IIyTEM 71a00paTOpPHBI | MPAKTHYECKOM
IpHMEHEHHE M3yqaceMBbIX IIOCTABJICHHYIO IIPObIIEMy X OIBITOB, 110 | paboTe

BEIIECTB,  OMHCHIBATH
KHCIIOpO/JIa. N UHCTPYKIUH.

CBOHCTBA BCIICCTBA, | JI.(opMupoBaHHE OTBETCTBEHHOTO
IIponeccer MIPUMEHSTH

p OTHOIIICHUS K yueOe, TOTOBHOCTH U CocraBnenue
TOpCHUA 1| nonydeHHBle  3HAHUS
CIOCOOHOCTU 00YJarO IUXCS K oTyeTa o

OKHUCJICHUS. npu MIPOBE/ICHI U 5 .

XIMITICCKOTO CaMOPA3BUTHIO U CaMOOOPA30BAHUIO | MIPAKTUYECKON

IKCIICPUMEHTA, Ha OCHOBE MOTHBAIIUH K OOYIEHHIO pabote

MpuOOpETEeHNE  OIbITa

UCIIOJIb30BAHUS

pa3MYHBIX  METOJIOB

U3y4eHUS BEILIECTB

HaOMIOZCHUS 32 HX

IpEBpAICHUSIMU  TIpU

MPOBEICHUU

HECJI0XKHBIX

XUMHUYIECKH X

IKCIIEPUMEHTOB c

HCIOJIb30BaHUEM

1a60paTOPHOTO

o0opynoBaHus u

npuOOpOB;

32. S. 3HaHUE XUMUYECKUX M.Yw™menue camocrosTenbHo | Pabora c 3aJauHUK 110
IpakTHyeckas CBOMCTB KUCIIOPO/a, ONPE/IEINIATh eI CBOCTO OOYYCHHS, | yyeGHHKOM XUMHH. 8
pabora Ne5 | ocobGennocTeif ropenns | CTaBUTL M QOPMYIUPOBATE HOBBIE | [ 29, KI1ace

3aJa4n B 00y4eHn u
«Ilonyyenue BEIIECTB HA BO3/IyXE H .
MO3HABATEIbHOM NesITeIbHOCTH, | Bprmomuenue | UKT
Kaciopoza 1 | B HACTOM KHCIOPOZE. pa3sBHBATh MOTHBBI H MHTEPECHI CBOCH | 5o100 i g
H3y4CHUC €ro IMO3HABATEIBHOM JCITCILHOCTH,
. TeTpaan
CBOUCTBY. JI.gpopmupoBanue OTBETCTBEHHOI'O

OTHOIICHUA K yqe6e, TOTOBHOCTH H

Breimonnenune




CIIOCOOHOCTH 00yJarom Xcst K | TECTOBBIX
CaMOpA3BUTHIO W CaMOOOPa30BAHMIO | 3amaHmii
Ha OCHOBE MOTHBAIIUH K O0YIEHHIO
33. | 6. YMeHue onpenensTh M.YmeHue camocTosTenbHo | Pemenne H.E.Ky3Herno
COOTHOIIIEHNE 0O0BEMOB | OIMPEACILATh 1€ CBOETO 06Y‘16HI/I$I, 3aJaHuN Ba,
O0obwenme 10 | 1o305 1 pix cvecedi B CTaBUTh M (OPMYTUPOBATE HOBBIC | 35/1ayyyka A H.JIéBKHH.
TeMaM 3aJa4un B o0yueHnmn "
XUMHUYECKH X PEAKIHIX, . n.4.1 3aga4HuK o
««XUMHIUYecKue HAXOTHTE MO03HaBaTEeIbHON JEeATEeNIbHOCTH, ML 8
peaKuum. pasBUBATh MOTHBLI 1 HHTEPECHI CBOCH | Byinonyenue
OTHOCHTCIIBHYIO [03HABATEIbHON JEATEIbHOCTH; K1acce
Bemecta TECTOBBIX
HJIOTHOCTH T'a30B 110 YMCHHE CaMOCTOSITEIbHO .
OKpYAKAIOLMC HAC | o yenusM ux MIAHUPOBATH  NYTH  JOCTIDKEHHs | SoAAHHH
B TIp1pone. MOJIEKYIIIPHBIX Macc, neneu, B TOM qncIIe
[onsaTue o razax»
PACCUHTBIBATH allbTepHATHBHBIE, OCO3HAHHO
BeIOMpaTh  A(PPeKTUBHBIE CTOCOOBI
OTHOCHUTEJIbHbBIE
pelIeHns yueOHBIX U MO3HaBaTENbHbIX
MOICKY/APHBIC MACCH | 5a7ay
ra3000pa3HbBIX BEIIECTB
0 3HAYECHHIO UX
OTHOCHTEILHOM JI.gopmMupoBaHHE OTBETCTBEHHOTO
TOTHOCTI. OTHOILIICHUS K y4eOe, TOTOBHOCTHU U
CIIOCOOHOCTH 00Y4JarOIMXCS K
CaMOPa3BUTHIO U CaMOOOPa30BaAHUIO
Ha OCHOBE MOTHBAIIUH K O0y4EHUIO
34. 7. KoutpoabHas | 3HaHHME MOHATHH « M. yMEHHE camocrtosTenbHo | Beimonnenune | Texct KP
pa6ora Ne2. o YUCTOE BEIIECTBOY, « MJIAHUPOBATh  MYTH  JMOCTHXKCHUA | 33nmaHMit
TeMaMm CMeCH», « pacTBOpbI». | LCTICH, B TOM “MCIC | koHTpOIIBHON
aJIbTepHATUBHEIE, OCO3HAaHHO
«XAMUYECKHE 3HaHue METOI0OB paboThI
BbIOUpaTh  A(PQPEKTUBHBIE CIIOCOOBI
PCAKIHH. OMCTKH BEIICCTB 1 pemeHns yaeOHBIX U TI03HABATEIBHBIX Odopmrene
BemecrBa paszeneHue CMecH, 3a71au. 3
KOHTPOJIBbHOMN

OKpYy)Xaro e Hac

CBOICTB Kruciopoaa,

JI.popMupoBaHUE OTBETCTBEHHOTO




B IIPUPOJIE.
Tlousarue o razax»

METOIOB €T0
MOJTy4eHU S,

IMPpUMCHCHU .

3HaHue cocTaBa
BO3/IyXa

YMEHUE pelaTh
3aJa4u ¢

U CITOJIb30BAHUEM
ra30BbIX 3aKOHOB,
XUMHYECKH X (GOPMYII,
YPaBHEHU U MOHATHUS
«MaccoBas 10J1s
pPacTBOPEHHOTO
BEILIECTBAY

OTHOIIICHHUS K y4e0e, TOTOBHOCTH U
CIIOCOOHOCTH 00Yy4JarOIMXCS K
CaMOPAa3BUTHIO U CaMOOOPa30BaAHUIO
Ha OCHOBE MOTHBAIUH K OOYIEHHIO

paboThI

Tema 6. OcHOBHBIE KJIacChl HeOpraHu4veckux coeauHeHui (11 yacos).

35.

1. Okcuael U UX
COCTaB,
HOMEHKIIATypa,
K1accH (pUKaIusl.
ITousitue 00

aMpOTEPHOCTH

3HaHHE OKCHAOB, KX
KI1accu QUKAIUH U
(r3HYEeCKIX CBOUCTB,
YMEHHE OTIINYaTh
OKCHJIBI OT IPYTH X
HEOPTaHHUYECKUX
COETMHEH NI

M. yMeHUE COOTHOCUTH CBOU
JICUCTBHUS C TIJIAHUPYEMBIMH
pe3yJIbTaTaMu, OCyIIECTBIIATh
KOHTPOJIb CBOEH JIESITEIIbHOCTH B
MpOoLIECCE NTOCTHKEHUS pe3ynbTaTa,
OTIPEEIATh CIIOCOOBI EHCTBUI B
paMKax MpeyIOKEHHBIX YCIOBUHN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOH
JNEHCTBHUS B COOTBETCTBUU C
W3MEHSIOLLCHCS CUTYallUuEH;

JI. popmupoBaHUE OTBETCTBEHHOTO

JemoHcTparu
A

Mpe3CHTAIUH

Pabora ¢

y4eOHUKOM
.30.

Brinmonnenue
120 OmbITA .

3agauyHuK 110
XUMHH. 8
Kiacc m.5.2




OTHOIIICHUS K yueOe, TOTOBHOCTH U Brimmonaenne
CIIOCOOHOCTH 00Yy4JarOIMXCS K 3a/laHuil B
CaMOPa3BUTHIO 1 CAMOOOPA30BAHUIO TeTpaau
Ha OCHOBE MOTHBAIUH K OOYIEHHIO
Beimonnenue
TECTOBBIX
3aJlaHui

36. 2. OcHoBanust -| 3HaHUe IIOHITHE Pabora c . 3aJaYHUK 10
THAPOKCH B «TUIPOKCH JTBI» Y4EeOHUKOM XUMUH. 8
OCHOBHBIX KHCJIOTBI M OCHOBAHUS, M.sranenue OCHOBaMH | 1 37 KJ1ace
OKCHIOB SHAHUE CTPOCHI 1 CaMOKOHTPOI, CaMOOIICHKH,

y g NPUHSTAS PELICHUN U OCYICCTBICHUS | Brinonnenue | 1m. 5.3
CBOUCTB OCHOBAHUH, UX | ocozganHOro BhIOOpa B y4eOHOW H 6
KJ1acCu puKanu. IMO3HABATEIbHOM JASITEILHOCTH, HabOpaATOPHbT
VYMeHune cocTaBIsTh JI. popmMupoBaHUE OTBETCTBECHHOTO X OTIBITOB.
Ha3BaHUE OCHOBAHMH. OTHOIIICHUS K y4e0e, TOTOBHOCTHU U BLITIONHEHHE
YMeHue uccienoBaTh CIOCOOHOCTH 00YJAIO IUXCS K 3aaHHi B
CBOWCTBA U3y4aeMbIX CaMOPa3BUTHIO U CaMOOOPa30BaAHHIO TeTpa
BEIICCTB, BEISBIIATH Ha OCHOBE MOTHBAIIMU K 00Y4EHHIO
(u3rUeckue cBOCTBa Brimmonuenue
M3y4aeMbI X BEIIECTB. TECTOBBIX
dopmupoBaHue 3alaHU I
YMEHHSI TI0JIb30BAThCS
TabIuI e
pPacTBOPUMOCTH.

37. 3. 3HATh CTPOCHUE M. ymeHue onpenensaTs HOHATHUSA, Pabora c 3aJlauHMK 110
Kucnoter:coctaB | ¢u3uueckue cBoicTBa | co3aaBaTh 0000 IICHUS, y4eOHUKOM XUMUH. 8
¥ HOMEHKJIaTypa | ¥ Ha3BaHusA HauOojee | ycTaHaBIMBAaTh aHAJIOTHH, m.32. KJ1acc

Ba)XKHBIX KHUCIIOT, UX KJIacCH QUIIMPOBATh, CAMOCTOSTEIbH 3agauHuK




K1accH (U KaIHs 0 BBIOMPATh OCHOBAHUS U KPUTEPUH Boeinmonnenue | 1.5.4
JUTS KJTaC CH (KA ¥, YCTAHABJIMBATh | JTAOOPAaTOPHBI
MIPUYMUHHO-CJIE/ICTBCHHbBIE CBSI3H, X OTBITOB.
JienaTh yMO3aKIIOUEHHS U BHIBOJIBI.
Beimmonuenue
JI. popmupoBanme 3aJ]aHul B
KOMM YHUKATUBHOW KOMIIETEHTHOCTH | TE€TPAJIH.
B OOIIEHUH U COTPYIHUYECTBE CO
Beimonnenue
CBEPCTHUKAMH.
TECTOBBIX
3aJaHUU.
38. 4.Conu: coctaB U | 3HAHUA O COJSX, UX M. ymenue co3gaBath, IPUMEHSITH U Pabora ¢ Temaruuecku | TepmunoJior
HOMEHKJIaTypa CTpOCHUU, (M3UYECKUX | TPeoOpa3OBbIBATH 3HAKU U CUMBOJIBI, | Y4EOHHKOM 1 KOHTPOJIb HYEeCKHH
CBOMCTBAX MOJIEIH ¥ CXEMBI IS PEIIEHHS n.33. AMKTAHT No
2110 TeMe T10
y4eOHBIX U MO3HABATENLHBIX 33/1a4,
Pa6oTa ¢ TeMme«CoeTnH
JlenaTh BBIBObI U3 PE3YJIbTaTOB 8 CHILSI
11 Tabnuien
XUMHYECKHU X ONBITOB. JI. XUMUYCCKH X
pacTBOPUMOCT
(dopmMHpOBaHHE OTBETCTBEHHOTO 3JIEMEHTOBY

OTHOIIICHUS K y4eOe, TOTOBHOCTHU U
crocoOHOCTH 00yJaroIMXCS K
CaMOPa3BUTHIO M CAMOOOPA30BAHUIO
Ha OCHOBE MOTHBAIIUM K OOY4EHHIO

u Pabora no
AITOPUTMY «
CocraBieHne
coJieiny

Brimonnenue
3aJ1aHUH B
TEeTpajau.

Brmmonaenue
TECTOBBIX
3aJaHUN.




39. 5.Xumunueckue 3HaHue peakuui M. ymeHmne opranu3oBbIBaTh yueOHoe | PaboTta ¢ 3anaunuk no | Jlaboparopn
CBOMCTBA OKCHJIOB C BOJIOM, COTPYAHHYICCTBO u COBMECTHYIO | yqeOHUKOM XUMHHU. 8 ast padora Ne
OKCHU/IOB. KUCIOTHBIX OKcuyiop ¢ | ACATCIBPHOCTL € yIUTCIeM 1|y 34 Ki1acc 4 .

CBEPCTHUKAMH, paborath «Bzaumoneiic
OCHOBHBIMH,
HHAUBHMAYAJIBHO W B TIpynmne: | BprolHeHUE TBHE
KUCTOTHBIX OKCMAOB € | yayomute  obmee  pelleHue U 3a(aHH B OKCHJIOBMEIH
OCHOBaHWSIMH, paspemars KOH(QUIMKTHI Ha OCHOBE reTpam (Iu umHKac
OCHOBHBIX OKCHJIOB C COMIACOBAHUsA TMO3ULMK M  ydé€ra Thani. pacTBOpoM
KUCJIOTaMU. YMEHHE HNHTEPECOB; opmynupoBaTh, | BiinomHenHe CEpHOMKHUCIIO
IIHCATh YPABHCHHUS apryMEHTHPOBATh M OTCTaMBATh CBOE | THI.
KL MHEHUE; . Ilonyuenue
peakm 3a7aHu I
JI. dopMupOBaHHE OTBETCTBEHHOTO YIJIEKUCIOTOT
OTHOIIICHUS K y4eOe, TOTOBHOCTHU U asa
CIOCOOHOCTH 00YJarO IUXCS K H
CaMOPa3BUTHIO ¥ CaMOOOPa30BaHUIO B3aNMOJICUCTB
Ha OCHOBE MOTHBALIUU K OOY4EHHUIO HEEIo ©
HU3BECTKOBOWB
0JI01.»

40. 6. XuMuyeckue YMEHHE OCO3HAaHHO HCHoJb30BaTh | PaboTa ¢ 3amaunuk no | JlabopaTopH

CBOICTBA KUCIIOT peUCBbIC CPC/CTBA B COOTBETCTBUM C | yqeOHUKOM XUMHH. 8 as pabdora Ne
3ajavyent KOMM yHUKAI[UH s | 35 —— 5
BBIPQKEHUSI CBOMX UYBCTB, MBICIEH U
P . YBCTB, «XUMHYECKHE
NOTpeOHOCTEH;  TUTAHUPOBAHUS U | BpIOJIHCHHE .
. CBOWCTBa
perynsuu cBOCH
JEATENbHOCTH; BJIAJIEHHE YCTHOW M | JlaGopaTopHBI KHCIOT»
MICbMEHHOI PEYbt0, MOHOIOTHYECKOH | X oripiToB,
KOHTEKCTHOM PEYbIO; 3a1aHui B
JI. popMupoBaHHUE OTBETCTBEHHOI'O
TeTpaju.
OTHOILICHUS K ydeOe, TOTOBHOCTHU U
CIIOCOOHOCTH 00YJarO IUXCS K BeimoHeHHe
CaMOPA3BUTHIO U CAMOOOPA30BAHUIO | TECTOBBIX




Ha OCHOBE MOTHBAIIUK K 00y4EHUIO 3aaHU I
41. 7.  Xumuueckue | 3HaHUE peaKUHIl M. yMeHHE caMOCTOSITENBHO Pabora c 3anaunuk no | JlabopatopH
CBOMCTBA LIEJIOY el C OTIPEEIIATH LIeJTU CBOETO 00y4eHU S, y4eOHUKOM XUMHHU. 8 ast padoTa
o o
OCHOBAHUH. KU CJIOTHBIMU CTaBUTh U GOPMYIUPOBATh 115 ceOsl n.37 KJ1ace Neb
.. [Tonyuenunene
AmdoTepHBbIe OKCHJ[AMH, KHCIIOTaMH, | HOBBIE 32/1a4d B y4€0e n
TUJIPOKCHU IBI COJISIMH, METOJI0B II03HABaTEIbHON JIEATENBHOCTH Bomonnenne PacTBOPHILIX
b AL ’ a a ’ OCHOBAaHUWU
MOJIy4EHUs IIETI0YEH, Ppa3sBHBATh MOTUBBI M HHTEPECH CBOCH | J1a60nat0pHEb YICCITEIOBAHHNE
3HAHME XUMHYECKUX ITO3HABATEIbHOU IEATEIbHOCTH X OITHITOB, ux
CBOWCTB 3a7aHMI B CBOMCTB (Ha
JL. MHUPOBaHUE OTBETCTBEHHOIO
HEpPacTBOPUMBIX, a (bopamip . TeTpaL. MIPUMEPETUAP
OTHOLICHUS K yue0e, TOTOBHOCTH U
TaKoKe aM OTEPHBIX yaeoe, OKCHJATHHKA
u
THJIPOKCHIIOB. CIIOCOOHOCTH 00Y4JaIOIMXCS K BLITIOTHEHNE
CaMOPa3BUTHIO 1 CAMOOOPA30BAHUIO THAPOKCHAaM
TECTOBBIX e(ID)
Ha OCHOBE MOTHBALIMA K OOY4CHHUIO M | 34710y a
MTO3HAHHUIO.
42. 8. Xumuueckue | 3HaHUE pPEAKIUI M.ymMeHH€e caMOCTOSITEIBHO Pabora ¢ 3aJauHMK 110
CBOHUCTBA COJICH. | comneil. DOpMUPOBAHUE | IUIAHUPOBATH IYTH JTOCTUKCHUS y4eOHMKOM XUMUH. 8
€HUI COCTABIATh 1ener, B TOM YHCIIE m.38 KJ1acc
b
ypaBHEHHUS aJIbTepHATUBHbBIE, OCO3HAHHO
. Brinonnenue
XUMHUYECKH X peakiuii. | BeIOMparh Hamboiee 3(h(peKTuBHBIC
YMeHue cocTaBisTh CIOCOOBI PeLIeHHs yUeOHbIX U J1a6opaTopHEI
TEHETUYECKHE PSAABI U | TO3HABATEIBHBIX 3aa4. X OTIBITOB,
3alHChIBATh 3aaHnii B
JI. popMupoBaHHE OTBETCTBEHHOTO
COOTBETCTBYIOLIME TeTpaan
. OTHOILIEHHUS K yue0e, TOTOBHOCTH U :
YPaBHEHHsI pEaKLUi
CIIOCOOHOCTH 00Y4JarOIMXCS K BLINOTHEHHE
CaMOpPa3sBUTHIO M CAMOOOPA30BAHUIO | 1ecTOBBIX
Ha OCHOBE MOTHBALIMA K OOY4CHHUIO M | 347100y

IIO3HAaHHUIO.




43. 9.'eneTnueckas YMmenne M: yMeHHE COOTHOCHUTH CBOU Bemonnenue | Kaprtouku, CamocrosiTe
CB:3b KI1accH pUITMPOBATh JIECTBUSA C IIJIAHUPYEMBIMH 3aIlaHU I 3aJJa4yHUK, JbHas
[
HCOPTaHMHCCKUX | y3yyaemple BewECTBa, | PE3yIBTATAMH, OCYIIECTBIIATh KapTOUKH, TECThI paboraNe 5
COEIMHEHMUH. .
COCTaBJIATh (GOPMYIIBI | KOHTPOJIb CBOEH AEATENIBHOCTH B 3a7aYHUK
OKCHUJIOB, KHCIIOT, Ipolecce JOCTUKEHUS pe3ylibTara,
OCHOBAHMH, COJICH; OTIPEICIISATE CIIOCOOBI ICHCTBUM B
3alMChIBaTh YPaBHEHUs | paMKaX MPEJIOKCHHBIX YCIOBUM U
XUMHUYECKU X peakuii, | TpeOoBaHUN, KOPPEKTUPOBATh CBOU
pelars 3a1auu, JIEUCTBUS B COOTBETCTBUU C
yCTaHaBJIMBAThb W3MEHSIIOIIEHCS] CUTYyaluen;
T€HETUYECKYIO CBS3b
JI: hopmupoBaHUE OTBETCTBEHHOTO
MEXIy KlaccamMu
OTHOIICHHUS K y4e0e, TOTOBHOCTH |
HEOPTaHUYECKUX
BELLECTB CIIOCOOHOCTH 00yJarO IUXCS K
CaMOPAa3BUTHIO U CaMOOOPa30BaAHUIO
Ha OCHOBE MOTHUBALIUM K OOY4EHUIO U
MO3HAHHUIO.
44, 10. YMeHue HabIoAaTh M. ymeHue peuarb Beimonnenue VYuebHUK 1o
IlpakTHyeckasi | IpeBpaILCHUS U CCIIEI0BATEIILCKUM ITyTEM 71a00paToOpHbI | XUMHH. §
padora Ne6 | n3yuaembIX BEILECTB, MIOCTABJICHHYIO TPOOJIEMY. X OTIBITOB IO | KJlacc
«HccnenoBanue ONKCBIBATH CBOWCTBA WHCTPYKLHH.
. JI.gopMupoBaHHE 11ETOCTHOTO
CBOMCTB OKCHJIOB, | BELIECTB B XOJ€
MHUPOBO33peHHUs, cooTBeTcTBYOmETo | CocraBieHue
KUCJIOT U | IEMOHCTPALIMOHHOTO U
. COBPEMEHHOMY YPOBHIO Pa3BUTHUS oTyeTa o
OCHOBAHHUI». 71a00paToOpHOTO .
HayKH; MPAKTUYECKON
JKCIIEPUMEHTA,
IPUMEHATh pabote

ITOJTy4EHHBIEC 3HAaHUS
P IIPOBEAECHUU
XUMHUYECKOTO
JKCIIEPUMEHTA.

JI. dopmupoBaHUE€ OTBETCTBEHHOTO
OTHOILICHUS K YUCHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHMIO HAa OCHOBE
MOTHBAIMHU K OOY4CHHIO U TO3HAHUIO




45.

11 KonTpoJbHast
pa6ora Ne3 mo
Teme:
«OcHOBHbBIE
KJIacChl
HeOpPraHnyYeCcKux
coeIMHEe HUID).

3HaHUS U YMEHHUS 11O
TeMe «OCHOBHBIE
KJIACCHI
HEeOpPraHny4eCcKux
coenHe HU».

M. YMeHHe oneHuBaTh
HpaBI/IJ'II)HOCTI) BBITTIOJIHCHU A y‘I€6HOI71
3a/1a4i, COOCTBEHHBIC BO3MOKHOCTHU
€€ peleHus

JI. popmMupoBaHUE OTBETCTBECHHOTO
OTHOIICHUS K YYCHHUIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHMIO HAa OCHOBE
MOTHBAIIMU K OOY4EHHIO U TO3HAHHUIO

Brimonnenuii

3alaHU I
KOHTPOJIBHOU
paboThI

TecTnl
WHIUBUIyanb

HbIe (qudd )

Pazoen || Xumuueckue snemenmeol, 6euiecmea u XumuiecKue peaKyuu @ céeme 371eKmpoHHou meopuu.(22q)

Tema 7. Crpoenne atoma 3 yaca

46.

1. CocraB u
Ba)KHEUIIME
XapaKTePUCTUKU
aTroMa.

3HaHME cocTaBa aToMa
U yMEHHE
MOJEJINPOBATh €TI0
crpoeHue. PazButue
TIOHSATHUS O
XAMHYECKOM 3JIEMEHTE
Ha OCHOBE CTPOCHUS
aToma.

M. yMmeHHWe OmNpeaensTh TMOHSTHUS,
CO3/1aBaTh 00001IeHN S,
yCTaHABJIMBATh aHaJIOTUH,
K1accu QUIIMpPOBaTh, CaMOCTOSITEIEH

0 BBIOMpAaTh OCHOBAaHUS U KPUTECPUHU
U KIaccu QUKAIMK, YCTaHABJIMBATh
MPUYUHHO- CJICACTBEHHBIC CBSI3H,
JIeNIaTh BHIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHSITh U
MpeoO0pa3oBhIBATh 3HAKA U CHMBOJIBI,
MOJEIM W CXEMBI Ui PpEIICHUS
y4eOHBIX M ITO3HABATEIILHBIX 337134,

JI. dopmupoBaHKE OTBETCTBEHHOTO
OTHOIIICHUS K YUECHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO U

caMoo6pa3013aHmo Ha OCHOBC

Pabora ¢
Y4EeOHUKOM
.39

3aJjaHu B
TETpaju.

3aga4HuK IO
XUMHH. 8
Kjacc 1.6.2.




MOTHBAaIMH K O6y‘ICHI/IIO " IIO3HaAHUIO

47. 2.M30TOTBI. Pa3zgutne mnousTHsA O M. VYmMmenue co3naBaTh, NpuMeHsTh U | PaboTa c 3a/1la4yHuK 110
XUMHUYECKHE XHMHYECKOM dJIeMeHTe | IPCOOPa3OBBIBATE 3HAKM U CHMBOJIBL, | yyeGHHKOM XUMUH. 8
3JIEMEHTHI. Ha OCHOBE CTPOECHUS MOACIH M CXEMBL JULL  PCILICHUS | 39 Kiacc 1.6.2.
y4eOHBIX U MMO3HABATENbHBIX 3314
atoma. DopmupoBaHue
JI. popmupoBaHE OTBETCTBEHHOTO 3a1aHuii B
MTOHSTHS <«U30TOIBI»
OTHOHICHUSA K YYCHHIO, TOTOBHOCTU H TeTpagu
CIIOCOOHOCTH K CaMOPa3BUTHIO
caM000pa30BaHMIO Ha OCHOBE
MOTHBAIMH K OOY4EHUIO U MO3HAHUIO
48. 3 YMeHue onpenensTb M. ymeHmue | Pabora c 3anaunuk no | Camocrosite
Cocrosinue TIOHSATHUS « OpTraHU30BBIBATH yaeOHoe y4eOHUKOM XUMHH. 8 JIbHAs
SIICKTPOHOB XMMHUYECKUH d1eMeHTy, | COTPYAHUYIECTBO M COBMECTHYIO | 17 40 Kacc 1.6.3. padora
. JIEeATEIbHOCTh € y4YUTEIeM | Ne 610
aToMe. MOPSIIKOBBIN HOMEpPY, .
MACCOBOE THCION CBCPCTHHUKAMHU, paboTath | sananwuii B TeME«KATOMBI
b .
WHAMBHIYATBHO M B TPYMNe: | yornn XUMATECKIX
«M30TOIL», HaxOMUTh  00OINee  pemeHue
3JIEMEHTOB»
«QIIEKTPOHHAs paspemiaTb KOH(WIMKTBI Ha OCHOBE | BpiomHeHue
000J104Ka», COIVIACOBAHUS  MO3MIMA U Y4€Ta | 1o 10mpIX
i i HMHTEPECOB; .
(QIIEKTPOHHBIN CIIOW. Y ) 3aaHuil

YMeHue ucnosib30Bath
CBEJICHHS O CTPOCHUH
aToMa JijIsl YCIEIHOIo
peuieHus
MO3HaBaTEIbHBIX 3a/1a4

YMeHue co3aaBaTh, NPUMEHSTH |
peoO0pa3oBhIBATh 3HAKA U CHUMBOJIBI,
MOJZETTM W CXEMbl Ui PEeICHUs
y4eOHBIX M TO3HABATEIILHBIX 337124
JI. popmMupoBaHUE OTBETCTBECHHOTO

OTHOLICHUS K YUCHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHMIO HAa OCHOBE
MOTHBAIMHU K OOY4EHUIO U MTO3HAHUIO

Tema 8.Ilepuoanyeckuii 3axoH (4 yaca).




49. 1. YMenue nenathb M. ymeHme oprann3oBbIBaTh yueOHoe | Pabora c
Ilepyonuueckue | yMO3aKIIOUEHHUS O COTPYAHUYECTBO ~ U COBMECTHYIO | yyeOHUKOM 3
. aJauYHMK 110
M3MEHEHUS CBOMCTB | XapaKrepe ACATCIBHOCTE € yauTenem - H 41 A
. CBEPCTHUKAMU; paborath XAMHH. 8 KITacc
XUMHYECKH X M3MEHEHUS CBOMCTB .
SIIEMCHTOR S —— HHIMBUAYAJIBHO W B Ipymme: | sananuii B 3anayHuk 11.6.3.
HaxOIUTh 00IIee pellieHne Ha OCHOBE TeTpaan
3JIEMEHTOB C = 5
COMIACOBAHUS TO3MIMA U ydéra
YBCIUYCHUEM 3apsiia | MHEHUM, (GopMynUpOBaTh, | BrimonHenue
ATOMHBIX SITIEP. apryMEHTUPOBATh M OTCTAUBATH CBOC | 1ocroBBIX
MHEHUE; .
3aJaHU I
JI. popmupoBaHUE OTBETCTBEHHOTO
OTHOILCHUS K YUEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caMo00pa30BaHUIO0 Ha OCHOBE
MOTHBAIMHU K OOYUEHUIO U MTO3HAHUIO,
Jl.BOocnIuTaHHE POCCUIMCKON
IPaXKJaHCKOW UJAEHTUYHOCTH
MaTPUOTU3MA, YBAXKEHUS K
OreuectBy.
50. 2. llepumomuueckuii | CTpyKTypupOBaHHE | YMEHUE ONpenensiTh noustus, | Pabora c 3HayeHue
3aKOH Marepuala o XU3HU CO3/1aBaTh 0000 1IeHNS, y4eOHUKOM epuoanuyec
Yuebnuk
u nesitensHOCTH JI M. | YCTaHABINBATE AHAJIOTUH, | 1 49 ’ KOTO 3aKOHA
K1accu QUIIMpPOBaTh, CaMOCTOSTEILH BOIIPOCHI U
Mennaeneesa, 00 VTS
(6] BI)I6I/IpaTB OCHOBAaHHS W KPUTCPUU 3aﬂaHHI>'I B 3alaHus K
YIBCPAKACHUN YUCHUA | 11yg ymaccu UKAIMK, YCTAHABIMBATH TeTpau naparpady pa3BUTUSA
0 NEPUOAUIHOCTH. PUYHHHO- CIIC/ICTBEHHBIE CBSI3H, JanauHiK 1.6.3 HayKH 1
VYMeHue onmmceBaTh 1 (bOpMy.]'IPIpOBaTB BBIBO/JbI; BhIOIHEHHE TCXHUKU.
XapaKTepu3oBaTh Jl.BocniuTaHue poCCUiCKOM TECTOBBIX Pt
CTPYKTYpY TaONHIbI | TPAXKIAHCKOW UIEHTUYHOCTH: 3aIaHMIA
MIepUOANYEC

« [lepponnyeckas

MMaTpuoTHU3Ma, YBaXXCHUS K




CUCTEMA XMMHYECCKU X

OTeuecTBY, MPOLUIOMY U HACTOSIIIIEMY

KOIo 3aKOHa

anemenToB J[.W. MHOTOHAIlMOHAJIBHOTO Hapoaa B CO3/IaHUH
MeneneeBay, Poccun. Hay4HOU
pa3nuyath IEPUOIBL, KapTHUHBI
TPYIIIbI, TIIABHBIC U MHpa.
MOOOYHEIE
MOJTPYIIIHI.
51. 3.Ilepunoanueckas YMmenne M. ymeHme opranu3oBbeIBaTh ydeOHoe | Pabora ¢ VY4eOHuK,
CUCTECMa B CBCTC | gjaccu (1)I/IHI/IpOBaTI: COTPYAHHUYCCTBO u COBMCCTHYIO yqe6HI/IKOM BOIPOCHI U
CTPOCHHS aTOMA. 3yqeHHbIE JIeSITENIbHOCTD c yauTeIeM 1| 143 3aIaHUS K
CBEPCTHUKAMU; paboTatb
XUMHUYECKUE naparpady.
MHIMBHAYAJILHO M B TPYNNe: | 3ajnanuii B
DJIEMEHTBI U UX
HaXOJUTh 00IIee pEeIICHUEe Ha OCHOBE TeTpam
COCMHCHUA, COTIacOBaHWsl MO3MIMH W  ydéra
CpaBHUBATb CBOWCTBA MHGHI/II71, (I)OPMYJII/IPOBB.TI), Beinonaenue
BEIIECTB, ApPryMEHTHPOBATh M OTCTAMBATh CBOC | 541au it 1o
MPUHAUISKAIIHX K JNiHeHHe- ANTOPUTMY.
PA3HBIM KTACCAM, . hopMHpOBaHUE OTBETCTBEHHOTO
L p— OTHOILICHHS K YYEHUIO, TOTOBHOCTH U
SJIEMEHTHI PA3HBIX CIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha OCHOBE
TP yIIII. p
MOTHBAIMHU K OOYIEHUIO U MTO3HAHUIO.

52. | 4. Xapakrepuctuka | YMeHue Tepmunoso
JJIEMCHTAa Ha XapaKTepu30oBaTh X.3. ruvecKui
OCHOBC €10 | 10 TMOJOXEHUIO B AUKTAHT Ne
[MOI0KEHHUS B

. I[ICXD 7
MePUOANICCKON UM o
J.Menneneena. eproInye
CHCTEME .. A s pv A
CKHH 3aKOH

Menneneena.




Tema 9. Ctpoenne BemecTna (7 yacoB)

53. 1. Xumnueckas [Tonumanue poau YMEHHE OCO3HAaHHO HCIIOJb30BATh | DBPUCTUUYECK | YUEOHUK,
cBa3b KoBanieHTHAsS XUMHUUYECKOU CBSI3U B PEYEBLIC CPCACTBA B COOTBETCTBHH C | gg 6ecel[a' BOIIPOCHI U
CBSI3b M €€ BUJIbI 06pazoBanmH 3ajavent KOMM YHUKaIlUU IS 3aaHHAS K

BBIP2XCHHS CBOUX YYBCTB, MbICiell u | PaboTa ¢
MOJIEKYJT TTPOCTBIX ., naparpady

v MOTPEOHOCTeH;  IUIAHUPOBAHUS M | yyeGHUKOM
BEIIECTB. YMEHUE .
e CBOCH | 1 44,45 3alauHuK
OMPEACIATE BUI NEATENLHOCTH; BJIAJEHUE YCTHOW M 070
KOBAJICHTHOU CBA3M, | MHCBMCHHOW PEYbI0, MOHOJIOTHYECKON | 3ananuii B o
3HAHNE ee KOHTEKCTHOH PEYbIO; TeTpany
XapaKTePHCTHK M.ymenune CaMOCTOATEIIBHO
OIpeNeNIATh LIEJM CBOEro OOydeHHs,
CTaBUTh U (GOpMYIUpOBaTh i ceOs
HOBblE  3a7aun B yuébe u
IMO3HAaBaTEIbHOM JICSITCIIbHOCTH,
pa3BUBATh MOTHUBBI U HHTEPECH CBOCH
M03HABaTEIbHOMN JEATEIbHOCTH
JI. popmMupoBaHUE OTBETCTBEHHOTO
OTHOILICHUS K YUEHHUIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE
MOTHBALIMHU K 0OY4EHUIO U MTO3HAHUIO.
o4, 2.MoHnHas cBs3b [lonnmanue M.ymenue CaMOCTOATENIBHO | DBpUCTHYECK | YUYEOHUK,
MEXaHU3Ma OIPEleNsITh LI CBOCTO 00y4eHUS, | ag Gecena. BONIPOCHI U
o6pasoBanns HonHoji | CTABUTE M QOPMYTHPOBATH A cebs 3a[aHUs K
HOBbIe  3a7aun B yu€Oe  wu | Pabotac

CBSI3H, N naparpady
MO3HaBaTEbHON JCSITEIIBHOCTH, | yueGHHKOM

VMeHne pasBUBATL MOTHBBI M HHTEPECHI CBOCH | 46 JaIaqHHK
M03HAaBaTEIbHON JAEATEIbHOCTH

XapaKTepu30BaTh n.7.1
JI. popmMHpOBaHHE OTBETCTBEHHOIO BEIIOIHEHHE

HMOHHYIO CBS3b,
OTHOLIEHHS K Y4EHHIO, TOTOBHOCTU U | 3anamHumii B

OTJIMYATh €€ OT
CIOCOOHOCTH K CaMOPa3BUTHIO U TeTpaan

JIPYTUX BUJIOB




XUMHYECKOU CBSI3H.

caM000pa30BaHMIO HAa OCHOBE
MOTHBAIMHU K OOY4EHUIO U MTO3HAHUIO.

55- | 3.4. Ymenue onpeaensats | M. yMeHHE COOTHOCUTH CBOU Pabora ¢ Y4eOHuK,

56. Onpenenenue CTETeHb OKUCIICHUS, | NEHCTBUS C IIIAHUPYEMbIMU y4eOHHUKOM BOIIPOCHI U
CTENEHH OKUCIICHUS | COCTABJIATH (POPMYIIBI | pe3yJabTaTaMH, OCYIIECTBIISTh n.47 3aJlaHUs K
u COCTaBJICHUE | CIIOKHBIX BELIECTB KOHTPOJIb CBOEH JESATEIILHOCTHU B naparpady
dopmym. 10 CTENEHHU Mpo1ecce JOCTUKEHUS pe3ybTaTa, BHHOHfleHHe

OKHCJICHHUSL. OTIPEIEIISATh CIIOCOOBI JIEHCTBUI B 3afiaHnu B 3anaqHuK
paMKax MpeUI0KEHHBIX YCIOBUU U Tetpam n.7.2
TpeOOBaHU, KOPPEKTHPOBATH CBOU
JICICTBUS B COOTBETCTBUU C
W3MEHSIOIICCS CUTYallUEH;
JI. popmMupoBaHUE OTBETCTBEHHOTO
OTHOIICHUS K YIYEHHIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOpPa3BUTHIO U
caMo00pa30BaHUIO0 Ha OCHOBE
MOTHBAIMHU K OOY4YEHUIO ¥ TTO3HAHHUIO.

57. 5. Ymenue M: B1ageHue oCHOBaMH Pabora ¢ 3amavyHuK, CamocrosiTe
Kpucramnmuueckoe | pasrpaHUuYMBaThH CaMOKOHTPOJISI, CAMOOLICHKH, Y4EOHUKOB, TECTOBBIC JIbHas1
COCTOSIHHE MTOHSATHS MPUHSATHUS PEIICHUH U OCYIIECTBICHUS | BHINOJHEHUE | 3a/laHUs padora Ne7
BEIIECTB. «XHMUYECKasl CBSI3b», | OCO3HAHHOTO BHIOOpA B y4eOHOU U 3aJlaHui B «CTtpoeHue

CKpUCTAJTHYECKAS MO3HABATEILHOMN JESATEIILHOCTH. paboueit BEIIECTBAY
pemeTkay, 006001aTh TETpagu

IMOHSTHS,
MOJICIIUPOBATH
CTPOCHHE BEILIECTBA C
KOBAJICHTHOH U
HOHHOH CBSA3BIO.

JI: bopmupoBaHUE OTBETCTBEHHOTO
OTHOIICHUS K y4eOe, TOTOBHOCTH H
CIIOCOOHOCTH 00YUYaIOIMXCS K
CaMOPa3BUTUIO 1 CAMOOOPA30BAHUIO
Ha OCHOBE MOTHBAIIUH K OOYUEHUIO U




IIO3HAaHUIO.

58. | 6. OOoOmweHue mo O6o06uEeHNe
temam «CTpoeHue 10 TeMam
aToMa. «CtpoeHue
[lepuonnueckuit aroma.
3akoH/[. 1. Ilepuonnueck
Meunaeneesa. ni 3axkon/[. 1.
Ctpoenue Men ieneena.
BEILIECTBA) Crtpoenue

BELIECTBA»

59. | KontpoabHas
padora Ne 4 1o
temaM «CTpoeHue
aToMma.

[lepuonnueckuit
3akoH.  CrtpoeHue
BELIECTBA
Tema 10. XumMu4yeckue peakiuu B cBeTe e KTpoHHOi Teopuu (11 yacoB).

60. 1.Peaknn VYmMenne 0000maTes YMEHHUE OTIPENICIIATH mousarus, | Padora ¢ Tect
NpOTEKA0 I e C | moHsATHA OKUCIUTEND | CO3MAAaBAThH 0000IICHNS, | yyeGHUKOM TEMATUYECKOT
U3MEHEeHNEeM U 0e3 BOCCTAHOBHTE, yCTaHaBJIMBAaTh AHAJIOTHH, | 1 49 0 KOHTPOJISL
U3MEHEHUS OKHCIICHHE, KJIacCH (UIIUPOBATh,  CaMOCTOSATEIIbH
CTENIEHU OKHUCIIEHUS BOCCTAHOBICHIC. O BBIOMpPATh OCHOBAaHMS M KPUTEPHH | BpmoiHeHUE

Varerine JUIs Kﬂacc_n(bmcam/m, YCTAHABIMBATD | 30704y B
IPUYHUHHO-CIICACTBEHHbIE CBSI3H, rerpamm

paciiosHaBaThb CTpOUTH JIOTUYECKOE PpacCyXJICHHUE,

OKucianTenpHo- YMO3aKIIOUEHHE (MHAYKTUBHOE,

Brimonnenue




BOCCTAaHOBUTEJBHBIC | ICAYKTMBHOE W TI0 aHAJOTHH) W | TECTOBBIX
peaKuuu U He JeJIaTh BBIBOJBI, 3aJaHuu
OKH CITHTEITBHO- JI. popmupoBaHE OTBETCTBEHHOIO
BOCCTAHOBHTeNLHEe | OTHOLICHHS K YICHUIO, TOTOBHOCTH U
peakiuu CIOCOOHOCTH K CaMOPa3BUTHIO U
camM000pa30BaHUIO Ha OCHOBE
MOTHBAIMHU K OOYIEHUIO U MTO3HAHUIO.
61. 2.3. Ymenue onpenensats | M. Pabota ¢ Tect
62. OKHUCITUTENBHO- CTEIEHb OKUCICHUS B Y4EOHUKOM TEMATUYECKOT
YMEHUE CO03/1aBaTh, IPUMEHATh U
BOCCTAaHOBUTENBHBI | CIIOXKHBIX BEIIECTBAX .50 0 KOHTPOJISI
peoOpa3oBbIBaTh 3HAKW M CHUMBOJIBI,
€ peaKinu A MOOEIXM M CXEMBl I PEIEHUA
A i p CMmbicnioBoe | 3agayHuK 1O
OKHMCJICHHL. yueOHBIX U T03HABATEIBLHBIX 33/1a4;
P YTEeHUE XUMHH. 8
aCCTaBJIATh 8) cMbICITOBOE YTEHUE;
KJ1acc
K03 (ppurimeHTH JI. hopMHpOBaHUE OTBETCTBEHHOTO BLIOTHEHHE
METOAOM OTHOILICHHS K YYCHHIO, TOTOBHOCTH M | 5a1auyif g
AJIEKTPOHHOTO CIIOCOOHOCTH K CaMOPa3BUTHIO U TeTpam
Oaanca camM000pa30BaHUIO Ha OCHOBE BLITIONHEHE
MOTHBAIMHU K OOYUEHUIO U TTO3HAHUIO. 3a(aHH B
3aJauHMKa
n.7.1,7.2
Bremonnenue
TECTOBBIX
3aJaHUuU
63. 4.5. CocraBnenue | 3HaHUS 00 yMeHHe OpraHu30BbBaTh ydeOHOe | Bemmonnenune | Tectsr,
64. YpaBHECHU U 0COOEHHOCTSIX COTPYAHHYICCTBO u COBMCCTHYIO | 3amaHUN 3aJlaHus
OKHUCJIUTEIBHO - | crpoenus atomoB ACATCIBHOCTE € YIUTCIEM M | sanaggyka 3a/JaYHUKA
CBEPCTHHKaMH; pabOTaTbMHIMBHUIYA
BOCCTAaHOBUTENBHBl | XUMUYECKHA X

JbHO U B rpynmne. HaXOOUTb 06HICC




X peakuit 3JIEMEHTOB B pelieHne u pasperarh KoH uinkTel Ha | 1m.7.1, 7.2
3aBUCUMOCTH OT OCHOBE COIVIaCOBAaHUS IIO3UIIUUA U
& : Brinonnenue
OTOKEHHS B yuéTa HWHTEPECOB; (1)0pMYJ'II/IpOBaTI).,'
. apryMeHTUpOBaTh U OTCTaWBaTh CBOE | TECTOBBIX
IIEPUOINYECKON ] 5
CHCTEME MHCHMUC; 3a1aHuN
: 10) ymeHHE OCO3HAHHO HCIIOJIE30BATh
€4EBBIE CPEJCTBA B COOTBETCTBUU C
YMeHue onpenensiTh p " pea Cocrapnienne
3afaueit KOMM yHUKallUH I | gpoccBopaa
CTCICHD OKUCICHUA B | o1 ihaenust CBOMX UYBCTB, MBICIEH 1
CIOXKHBIX BEIICCTBAX | rjoTpeOHOCTEN;  IUIAHUPOBAaHHS |
. PaccraBisars perymsnun cBOEH
K03 pPUIIMEHTHI B JIESATEIbHOCTH; BJAJACHUE YCTHOW H
OKHCIIUTEILHO- IIHCbMEHHOW pe4bl0, MOHOJOTHYECKOM
BOCCTAHOBHTENbHEX | KOHTCKCTHOU PCHBIO;
JI. popMupoBaHHUE OTBETCTBEHHOI'O
peaxKuusx MeTOoA0M
OTHOILEHHUS K YYEHUI0, TOTOBHOCTU U
AJIEKTPOHHOIO
CIIOCOOHOCTH K CaMOPa3BUTHIO U
OanaHca
caM000pa30BaHMIO HAa OCHOBE
MOTHBALIMHU K 0OY4EHHUIO U MTO3HAHUIO.
65. 6. Cymmocte wu | 3HaHUA M YMEHUs 10 | M: yMeHHue OLICHUBATh MPABHILHOCTH | Bermonmuenwmii | TecTbr
KI1accH QuKanus temam 7-10 BBIITOJIHCHH A y4eOHOMH .
3a7laHu
L — sajau, COOCTBEHHBIE BO3MOXHOCTH | 3371 }
. e€ peIeHus; KOHTPOJIBHON
peakuuii B CcBeTe
. JI. ¢opmupoBaHHE OTBETCTBEHHOIO paboTsI
AJIEKTPOHHOMN
OTHOUIEHUS K Y4EHHIO, TOTOBHOCTH U
Teopun CIIOCOOHOCTH K CaMODPasBUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIMU K OOYYE€HHUIO U TO3HAHUIO.
66. 7. O06001IEHNE
3HaHMM 10 TeMe
«XUMHYECKUE
peakuuu B CBETE

3JIEKTPOHHOM




TECOPHH

67. 8.I'onoBas
KOHTPOJIbHAs
padora

68. | BIIP (moBTOpeHME)




MartepuanbHo-TeXxHU4ecKoe obecneueHue oﬁpasoBaTeanoro npouecca:

Peanu3zanus nene, sBISIONM XCS ITIABHBIM YCJIOBUEM 3 (h(EKTUBHON yueOHOM AeATeIbHOCTH IKOJIBHUKOB, HEBO3MOXHA 0€3 HCITOJIb30BaHUS
OCHOBHBIX 00pa30BaTEILHBIX PECYPCOB: YICOHUKOB, Y4eOHO-METOMWUYECKHX MATEPHUAJIOB, HANISIHBIX JEMOHCTPAIMOHHBIX MOCOOMI W Tabwil,
puOOpPOB U MPUCIIOCOONICHHI, a TaKkKe COBPEMEHHBIX MH(POPMAIMOHHBIX CHCTeM, VIHTEpHET, JJIeKTpOHHBIX y4eOHuKoB. [Ipu orOope cpencts
00y4eHHs COOMIONEHB! CIEeAYIONIME YCIOBHS: ydTeHa crennuKa MpeaMeTa M COOTBETCTBEHHO BKITIOUEHBI XapaKTepHBIC TONBKO AT OMOIOTHH
CPEICTBA; YUTECHBI JOCTH)KCHHS HOBEHIIIMX HMH(OPMAIIMOHHBIX TEXHOJOTHI (My/IbTHMeHa, HHTEPAKTH BHAS JIOCKA, ayIHOBU3yaJbHBIC CPEACTBA);
oco00e BHUMaHHE OOpallieHO Ha CPeACTBAa OOY4EHHsI, COJlepKaHNUE KOTOPHIX UMEET KOMILICKCHBIN XapakTep; Y4TEHO COOIII0JeHHE CHCTEMHOCTH,
o0ecrieuynBaloIei MocoOHsIMH U 000PYIOBaHUEM BCE Pa3/eNbl U TEMBI.

YyebHana nutepartypa
H.E.Ky3HeuoBa, N.M.TutoBa, H.H.Mapa, A.10.ernH. Xumusa. 8 knacc. - M.: BeHTaHa-Tpad
H.E.Ky3HeuoBa, N.M.TutoBa, H.H.Mapa. Xumus. 9 Knacc. - M.: BeHTaHa-pad,

3a4a4HUKN:
H.E.Ky3HeuoBa, A.H.JZIEBKMH. 3a4a4HMK NO XUMKUK. 8 Knacc. - M.: BeHTaHa-Ipad,

PECYPCHOE OBECIHIIEYEHMUE:

H.E.Ky3HeuoBa, A.H.JZIEBKMH. 3a4a4HUNK NO XMMUK. 9 Knacc. - M.: BeHTaHa-Tpad,

CnpaBoOYHUKKM NO XMMUM
CNUCOK CaiATOB N0 XMMUM AR YHALLUXCA U yuuTens

Ne | HaseaHue calima uau cmamoeu CodepxcaHue Adpec (Url)
1 XUMUA N KU3HD: DNIeKTPOHHAA BEPCMA HAYYHO-NONYAAPHOrO XypHana. Apxus http://www.hij.ru
Hay4YHO-MONYASAPHbINA coZie pyKaHuii HomepoB. JocTyn K MOMHOM BEPCUM KypHaNa Yepes
KypHan pernctpauuio. ObopmaeHmne NOANMUCKN
2 Alhimik MonesHbie coBeTbl, 3PpPEKTHbIE ONbITbI, XMMMUYECKME HOBOCTH, http://www.alhimik.ru
BMPTYasIbHbI PENETUTOP, KOHCYbTaunn, Kasycbl 1 T.4,
3 C-BOOKS Jluteparypa no xumum http://c-books.narod.ru
A3byKa Beb-noucka MeToamKa nomcka nHbopmaumm no xummun. 063op becnnaTHbIX http://www.chemistry.
4 ANA XMMUKOB naTeHTHbIX 633 AaHHbIX. ExkeMecayHble aHHOTaLMM HOBbIX XMuMmndeckux | bsu.by/abc/
Hay4YHbIX pecypcoB
5 MexaHu3mbl http://www.tl.ru/~gimnl3/docs/

OpraHMYeCcKMx peakLnit

OCHOBHbIE TUMbI MEXAHU3MOB XMMUYE CKMX peaKu,Mﬁ

ximia/him2.htm http://www.tl.ru



http://www.hij.ru/
http://www.alhimik.ru/
http://c-books.narod.ru/
http://www.chemistry/
http://www.tl.ru/

6 OnopHble KOHCMEeKTbI http://khimia.ri 1.ru/
MNMoypoyHble KOHCNEKTbI A41A WKOAbHMKOB 8— 11-X Knaccos
no XMmmmn
OnbITbl NO . .
7 . OnucaHuA peakumit, potorpaduu, cnpasoyHas nHGopmaums http://shnic.narod.ru/
HeopraHN4YeCcKon XMMmmn
MNepuoanyeckas . . .
NcTopma OTKPbITUA 31 MEHTOB M MPOUCXOXKAEHNE NX HAa3BaAHUI, http://www jergym.hiedu.
8 cUCTEMa XUMUYE CKUX . L
onucaHne GU3NYECKMUX U XMMUYECKUX CBOMUCTB cz/~canovm/vyhledav/variarity/ rusko2.html
3/leMEHTOB
9 PacuyeTHble 3a4a4m COOpHMK pacyeTHbIX 33434 MO HEOPraHM-YeCKOM U OpraHNYe cKom http://lyceuml.ssu.runnet.
no XMmum XUMnn ana paboTbl Ha WKoNbHOM crielKypce. CNMCOK auTep-pbl ru/~vdovina/sod.html
. . http://www.informika.ru/text/
10 | Xvmua ona scex DNEeKTPOHHbIN CMPABOYHMK 33 NOHbIN KyPC XUMUU
database/chemy/START.html
LLIKkonbHaA XUMUSA CnNpaBOYHUK U y4eBbHMK No XMMmKK. TnaBHan 0cobeHHOCTb — .
11 . http ://www. schoolchemistry.by. ru
BOYHUK XUMKaNbKyNATOP, KOTOPbIN ynpoLiaeT pelleHue 3a4a4 No XMMmum
DNeKTPOHHaA
KHUMM 1 aHanuTuueckme o63opbl. Yue 6HUKKU. HKypHanbl. YuebHble 6a3bl )
12 | 6ubnunoreka http ://www. chemnet.ru/rus/ elbibch.html
AaHHbIX. HobeneBckue npemum no xmummm
no Xxummm
O6uwana un MaTepwuasbl No 06WEe N XMMUU A/1A Y4aLMXCA XUMUKO-6MON0rnye cKnx )
http://lib.morg.chem.msu.ru/
13 | HeopraHMyeckas KNaCCOB: OCHOBHbIE MOHATUA XMMWUK, CTPOEHME aTOMa, XMMUYeCKas .
tutorials/korenev/1 .doc
XUMus: yactb 1 cBA3b
06 MaTepuasbl N0 HEOPraHUYECKOM XMMUM A5 YHaLUXCs
Lan .
cneumanm3npoBaHHbIX XMMMUKO-6MON0rNYe CKUX KNacCoB: OCHOBHbIE http://lib.inorg.chem.msu.ru/
14 M HeopraHun4yecKkas . . .
KNaccCbl HEOPraHUYe CKUX coe ANHEHUIA, X CBOMCTBA U CNOCO bBbl tutorials/korene v/2 .doc
XMMUA: 4acTb 2
nony4eHus
DKCnepMMeHTaIbHbIN . .
YyebHoe nocobue no obLe it Xmmm, OTIMYaoLLIEECA HayYHOM http://www.chem.msu.su/rus/
15 | y4yebHMK NO Xxummm . .
CTPOrOCTbIO U3/TOMKEHMSA U CUCTEMOI onpeaeieHUI school/zhukovl/welcome.html
anAa 8— 9-x Knaccos
MporpammHoe A
HHOTUPOBaHHbIE CCbIJIKU Ha CYLLECTBYHOLIME NPOrPaMmMHble pecypchbl .
16 | O6ecneyeHune http://chemicsoft.chat.ru/
no Xummm
no Xxummm
dNeKTPOoHHasn COOpPHMK POCCUIACKMX Hay4YHbIX M 06pas3oBaTesbHbIX Ny6AMKauMm No .
17 http://www.chem.msu.su/rus/ elibrary

6nbamnoTeKa No XxMmumn

Xnmuu. CnpaBoyHan MHbopMauma 1 6asbl AaHHBIX MO XUMUMW.




MaTepuanbl N5 WKOAbHUKOB. INEKTPOHHbIe y4eOHUKK. 3agaHusA
BCTYMNUTE/IbHbIX 3K3aMeHOoB Mo xvumuun B MINY. 3agaumn xummnye ckmx
onumnuag. MynbTume ana-nyb6amkaumm

NHTe paKTUBHbIM KYpC NOATOTOBKM K LIEHTPaAM30BaHHOMY
TectupoBaHuto n EM no xmmun. lna 3apernctpmpoBaHHbIX
No/ib30BaTe/eil: TECTbl, TEOPETUYECKNI pa3bop pelleHuit. B

18 | Penetmtop no xvumum http://chemistry.nm.ru/
cBob60AHOM AocCTyne: NpobHble TeCTbl, AMTepaTypa, HEKOTOPbIe
XMMMUYECKMe nporpammbl. MeToamyeckme pekomeHaaumm ans
noarotoBKku K UT 1 EM no xumun
Poccuitckaa amcTaHUMOHHan
19 | onMmMmnnaga WKONbHUKOB [NCTaHUMOHHbIE OIMMNMAAbI NO XMMUK http://www.muctr.edu.ru/ olimpiada/
no XMmmmn
MaTepuanbl oanMmnmag no xummun. OnuncaHve onbitos. CBONCTBa .
Xnmnueckas . http://www-windows- 125 1 .edu.
20 3/1€EMEHTOB. XMMMYECKME CBOMCTBA M1HEPanoB. ChoBapb XMMMUYE CKMUX )
CTpaHWYKa yar.ru/russian/cources/chem/

TEPMMHOB

TexHuuyeckue cpeacrea oﬁyqe HUA

HoyrOyk, mpoekTop, HHTepaKTHBHAS JOCKA, TEJICBU30P, BUACOMArHUTOGOH Y Ue JHO-NPAKTHYE CKOe U YUeOHO-1a00paToOpHOE 000py/10BaHUE
[Ipubops1, HaOopkl mocy/bl U 1a00PATOPHBIX MPUHAIEKHOCTEH /17151 XUMUUYECKOTO KCIIEpUMEHTA
OO6mero Ha3HAUYECHUS

HarpeBarenpHble npuOOps! (CHUPTOBKA)

I[OCKa AJI1 CYHIKU TTOCYAbI

JdeMoOHCTpaLIMOHHBIE
HaGop mocyipl v mpuHaIeKHOCTEHN A7 IEMOHCTPAI[MOHHBIX OIBITOB MO XMMHHU

[ratuB 1y1st IEMOHCTPAIIMOHHBIX MTPOOUPOK

Ha6op qurakonos (250 — 300 M1 17151 XpaHEHHSI paCTBOPOB PEAKTHBOB)

KoMmmiekTbl IJIs1 HﬂﬁOpﬂTOpHBIX ONbITOB U MPAKTUYECCKUX 3aHATHHA 0 XUMHH




Becrl

Ha6op mocy/iel v mpuHAIEKHOCTEHN ISl yYAUeHUUYECKOTO IKCIIEPUMEHTA

HabGop 6anok a1 xpaHneHus TBepbiX peakTuBoB (30 — 50 mur)

HaGop cxisiHOK ((u1akoHOB) [Tt XpaHEHUS PACTBOPOB PEaKTHBOB

Hab6op nputbopoxk (ITX-14, I1X-16)

Harpeparenu npu6ops! (ciuptoBku (50 M)

[Ipubop g moydeHus ra3on

HIratus naboparopHsiii xumudeckuii HIUJTX

Mopean
Ha6op s MmoaenupoBaHus CTPOSHUSI OPTaHUYECKUX BEIIECTB

HarypajibHble 00beKThI
KOJLJIe KIUH

AJTIOMUHUHI

Mertannel 1 crjiaBbl

MuHepaiibl 1 TOpHBIE TOPO/IbI

He¢rp 1 BaskHel e TPOIYKTHI €€ mepepadoTKu

[TnactMaccel

CTerino 1 u3aenns u3 CTexia

Tomnuso

UYyryH u crans

PeakTuBbI

Ha6op «Kucmoten»
Kucnora cepnas
Kucnora consnas

Habop «Kucnots»




Kucmora aszornas

Ha6op «'uapoxcuib»

Habop «Oxcuapl MeTamioB»

Habop «Metamib»

HabGop «OrHeonacHbIe BEIECTBaY
Cepa (opoIiokK)
®docdop kpacHBIN

Habop «"anmorens»
bpom
Hon

Habop «"anoreHuIn»

Ha6op «Cynbdatel. Cyabduthl. CynbQuasi»

HaGop «Kapbonatsi»

Habop «®ocdatel. Cunmukare»

Habop «Aueratsl. Poganuabl. CoeMHEHUS JKele3ay.

Habop «CoenuHeHUs MapraHiia

HaGop «Hutpatbi»

Habop «MuaukaTopb»

HaGop «YrneBomopoas»

Habop «Kucnopozacoaepkanme opraHHn4ecKre BEieCTBa»

HaGop «KucnoTel opranuyeckue

Habop «YrneBoapl. AMUHBI»

HaGop «Marepuasbi»

[Tpu BeIMOTHEHUN J1a00PaTOPHBIX paOdOT M IEMOHCTPALMH PA3TUYHBIX XUMUYECKHU X SIBJICHUH UCTonb3yeTcs obopynoBanue «Touku Pocray




TemaTHueckoe IIAHMPOBAHHME KypPca XUMHMH 9 KJ1acc

Ne Pasnen kypca Konuuecr Tema Konuu
n/n BO 4aCOB €CTBO
4acoB
1 | TeopuTHuueckre OCHOBBI 14 4. l.XxuMUYeCKre peaku U 3aKOHOMEPHOCTH UX 3u.
XUMUHU MIPOTEKAHUS
2.pacTBOPBI. TEOPHUSI IIEKTPOITUTUYECKON 114.
JMCCOLMALIUH.
2 | DneMeHThI- HeMeTaJUIbl M UX 24 4. 1.0011as1 XapaKTeprCcTHKAa HEMETAJIJIOB 24.
BaKHENIIME COCTNHEHU S 2. moArpymma KMcjiopoJa 1 €€ TUIIHYHbIE Su.
IIPeJICTABUTEIH
3. moarpymnra a3ora u €€ TUITMYHBIE 6 u.
IPEJICTABUTEIH
4. moarpymmna yrieposa 1 €€ TUIIMYHbIE 7 u.
MIPEJICTABUTEIH
S.Boaopon 3u.
6.1aj0TeHbI 4y.
3 Mertanisl 124q. 1. OOupe cBONCTBAa METAIIOB 4y,
2. Merauisl TIaBHBIX U TOOOYHBIX 8u.
HOArPYIII
4 | O6ume cBeneHus oo 8 u. 1. yrneBonmopo/ibl 44,
OpPraHUYECKIX COCIMHECHHIX 2. KUCIIOPOJCOJIEpKAIIME OPTAaHMIECKHE 24,
COEAMHEHUS
3. OHMOJOTMYECKU Ba)KHBIE OPraHUYECKIE 24,
COCIMHCHUS
5 | XuMus 1 Ku3Hb /4. 24,
[IponssoacTeo
HEOPraHMYeCcKUX BEUIECTB U ou.
UX IPUMEHEHUE
Hroro:66 u.+2 | (68) Hroro: 68 u




Pazzlen yqe6Horo Kypca. XapaKTepI/ICTHKa OCHOBHBIX BU/10B
ACATCJIbHOCTH YYCHHUKA

(Ha ypoBHe Yy4eOHBIX Jie iCTBHIl)

KommaecrBo
YacoB

TeopuTuyeckue 0CHOBBI 144 Hcnonb3oBaTh BHYTPU- U MEKIPEAMETHBIE CBSI3U.

XUMUH OrnpenensTb MOHATUS TETIOBOM YPPEKT peaKkumny, «TEPMOXUMUYECKOE YPaBHEHHEY, «3K30- U
SHJOTEPMHUYECKAs PEAKIIHS, «I1YTh TPOTEKAHUS peaKuny, «3(hheKTUBHBIC COYIAPCHUS,
«QHEPTUS aKTUBAIIUNY», «TOMOTEHHAsI CUCTEMa», «T€TEPOTCHHAsI CUCTEMAa», «CKOPOCTh P EaKIIUM,
«XHMHYECKOE PaBHOBECHUE).

CocTaBisTh CXeMbl, TAOIHI[bI, OMOPHBIE KOHCIEKTHI, aITOPUTMBI.

BbImoTHATE pacy€Thl MO TEPMOXMMHUYECKUM YPABHEHUSIM PEAKITUN.

Hcnonp3oBaTh anropuT™el npu pemeHuulIpoBoauTs HaOMI0AeHUS 32 TOBEICHUEM BEILIECTB B
pacTBOpax, 3a XMMHUYECKUMH PEAKLUAMU, IPOTEKAIOIIIMMHU B paCTBOpaXx.

JlaBath ornpeneneHus NOHATHI QJIEKTPOIUTY, «HEIIEKTPOIUTY, «DIIEKTPOIUTHYECKAS
JTUCCOLIHALIUSI.

Paznuuate nmoHsTHE «MOHY.

O000ATE TOHATHS «KAaTHOH», «aHUOH.

HccnenoBarh cBOWCTBA paCTBOPOB JIEKTPOJIUTOB.

OnuceBaTh CBOMCTBA BEIIECTB B X0J1€ JEMOHCTPAIIMOHHOTO M JIA0OPATOPHOTO IKCIIEPUMEHTOB.
Cobunro1aTh MpaBuiia TEXHUKU OE30M1aCHOCTH.

XapaKrepu3oBaTh YCIOBHUS TEUEHUSI PEAKIUIl B paCTBOPaX 3JIEKTPOJIUTOB /10 KOHIIA.

O6001aTe 3HaHUS O pacTBOpax.

CocraBisaTh K1accu GUKAIMOHHBIE CXEMbI, CPAaBHUTENbHbIE M 0000IAIO e TAOIUIIBI.
Hcnonb3oBaTh BHYTPU- U MEKIPEAMETHBIC CBSI3U.

PacniozHaBarh peakuny HOHHOTO OOMeHa.

CocTaBysITh HIOHHBIE YPABHEHUS PEAKIIUH.

CocTaBsITh COKpANIEHHBIE HOHHBIC YPAaBHEHUS PEAKIIHi.

Jenatps pacy€Thl MO XMMUYECKUM YPaBHEHHSIM, €CJIM OJHO U3 PEarupyroly X BEIIeCTB JaHO B
H30BITKE.

OTOupaTs HHPOPMALIHIO U3 IPYTH X HCTOYHUKOB VISl ITOJATOTOBKHA KPAT KU X COOOIIICHHA.
['0TOBUTH KOMIIBIOTEPHBIE MTPE3EHTAI[UH 1O TEME

DJIeMEHTHI- HEMETAIUIBI 1 274. Hcnons3oBarh BHYTpU- U MCXKIIPECAMCTHBIC CBA3H.
UX BaKHelme XapaRTepI/IBOBaTB XUMHUYCCKUC DJICMCHTBI MAJIbIX ITICPHUOJAO0B IO X ITOJIOKCHUTIO B HepHO,Z[[{quKOf/'I
COCINHCHUA CUCTEME.




OmnpenensTh CBONMCTBA BEIIECTB UCXOS U3 KPUCTAJUIMYECKOTO CTPOCHHSL.

O6001maTs 3HaHUA U AeTaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHU N CBOMCTB HEMETAJUIOB B
MEPHOJIaX U IPYNIax NEPUOIUIECKON CUCTEMBI.

[Iporno3upoBarh CBONCTBA HEM3YYEHHBIX SJIEMEHTOB U UX COCMHEHUH Ha OCHOBE 3HAHUU O
Ilepuonnueckom 3akone [I.M. MeHnneneesa.

OTbupars HHGOPMAITUIO U3 APYTH X HCTOYHUKOB JUIS TIOJITOTOBKU KPATKUX COOOIICHUH.
['0TOBUTH KOMITBIOTEPHBIE MPE3EHTALMHU 110 TEME.

HaGmonath 7eMOHCTpUPYEMBIE U CAMOCTOSITEIIBHO TPOBOJUMBIE OIBITHI.

OnuceBaTh CBOWCTBA M3y4a€MbIX BELIIECTB HA OCHOBE HAOIIOACHUN 32 UX IPEBPALLEHUSIMU.
AHanu3upoBaTh CBOKMCTBA HEMETAJUIOB 110 MOATPYIIIIAM.

O6001@aTh 3HaHKS U JIeTaTh BEIBO/IBI O 3aKOHOMEPHOCTSIX U3MEHEHHU I CBOWCTB HEMETAJIOB B
Meproiax U rpymnmnax nepuoJu4eckoil CHCTEMBI.

IIporno3upoBaTh CBONCTBA HEU3YUYEHHBIX JIEMEHTOB U UX COCIMHEHUI HAa OCHOBE 3HAHUI O
[lepronnueckom 3axone /.M. MenneneeBa.3anucbiBaTh YpaBHEHUS OKUCIUTEIBLHO-
BOCCTaHOBUTEJBHBIX PEAKLHI U peakuii HOHHOTO 0OMeHa.

CocTtaBnsaTh KIaccH PUKAIMOHHBIE CXeMBbl, CPAaBHUTEJIbHBIE U 00000 E Ta0NIUIIBI, OOPHBIE
KOHCIIEKTBHI.

OTOupars nHGOPMAIUIO U3 APYTH X UCTOYHUKOB U1 ITOJTOTOBKH KPaTKUX COOO LIEHUH.
I'0TOBUTH KOMIIBIOTEPHBIE TPE3EHTALIUH 110 TEME.

[IpoBoaNTH pacU€THI IO YPABHEHUSAM XMMHYECKU X PEAKIIUI, NCIIOJIb3Ys ITOHSITHS «MOJISIPHAS
Maccay, «MOJIIPHBINA 00bEM»

Mertaiuibl

12 4.

Hcnons30BaTh BHYTPU- U MEKIIPEAMETHBIE CBSI3H.

HccnenoBarh CBOWCTBA N3Y4a€MbIX BEILECTB.

Habmronath 1 onuchIBaTh XUMUYECKUE PEAKITUH.

Onpenenstb CBOMCTBA BEIIECTB UCXOS U3 KPUCTAIIMYECKOTO CTPOEHHUSL.

XapaI(TepI/I?;OBaTB XUMHUYCCKUEC DJICMCHTHI MaAJIbIX HepI/IOJIOB I10 UX ITOJIOXXKCHHUIO B HGpHOI[VI‘-IGCKOfI
CHCTEME.

O6001@Th 3HAaHUS U JIeTIaTh BHIBO/IBI O 3aKOHOMEPHOCTSIX U3MEHEHH I CBOWCTB METAJIIOB B
MEPUOJAX U TPYNIIax NEPUOJIUYECKON CUCTEMBI.

[Iporno3upoBaTh CBOKMCTBA HEM3YUEHHBIX DJIEMEHTOB U UX COCMHEHHI Ha OCHOBE 3HAHUM O
MepUONYECKOM 3aKoHe VIcrioib30BaTh BHYTPU- U MEKITPEIMETHBIE CBSI3H.

HccnenoBath CBOMCTBA U3y4aE€MbI X BEILIECTB.

Habnrogath u omuchIBaTh XUMUYECKUE PEAKITUH.

Habnronate 7eMOHCTPUPYEMBIE M CAMOCTOSTEILHO MIPOBOAMMBIC OTTBITHI.




OnuchBaTh CBOWCTBA M3ydaeMbIX BEIIIECTB HA OCHOBE HAOJFOICHUH 32 UX IIPEBPACHUSIMHU.
O6001maTs 3HaHUA U AeNaTh BHIBOJBI O 3aKOHOMEPHOCTSAX M3MEHEHUM CBOMCTB METAJIOB B
MepHoJIaX v TPYNIax NePHOIUICCKON CHCTEMEI.

[Iporno3upoBarh CBONCTBA HEM3YYEHHBIX SJIEMEHTOB U UX COCMHEHUH Ha OCHOBE 3HAHUU O
MEePUOINYECKOM 3aKOHE.

3anmuchIBaTh YPaBHECHHS OKUCITHTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIUI M peaKIIuii HOHHOTO OOMeHa.
CocraBysITh Kacc GMKAITMOHHBIE CXeMbl, CPABHUTEbHBIE M 000010 e TAOIHIIbI, OTIOPHBIS
KOHCTIEKTHI.

OTOupats HHPOPMALIHIO U3 IPYTU X UCTOYHUKOB VISl ITOJATOTOBKHA KPATKU X COOOIICHHHA.

['0TOBUTH KOMIIBIOTEPHBIE MTPE3EHTALIUU

Ob6ume cBenenus oo
OpraHUYECKUX
COEJINHEHU X

8u.

Habnrogats geMOHCTpUpYeMbIe M CAMOCTOSTENEHO MPOBOAMMBIC OMBITEL. OTNHCHIBATH CBOMCTBA
M3ydaeMbIX BEIIECTB Ha OCHOBE HaOI0IeHNH 3a UX npeBpameHussMiu. COCTaBIJISATh CTPYKTypPHBIC
bopMyIbl OpraHnvecky X BelecTB. OnpeaensaTs MOHITUS «TOMOJIOTY», «TOMOJOTUYECKUH Py,
«a130Mepbl». CpaBHUBATH CBOWCTBA MPEICIBHBIX M HEMPEIEIBHBIX YIIIEBOAOPOI0B. COCTaBIISAThH
K1accH MKAIIMOHHBIE CXEMbI, CPABHUTEIbHBIE M 00000 IIME TAOIHIIbI, OTIOPHBIS

KoHCTeKThl. [lonp3oBaThest HHGOPMaLIME U3 APYTHX UCTOYHUKOB JJISl ITOJTOTOBKU KPaTKUX
cooOmeHuii. Mcmonp30BaTh BHYTPU- U MEXIPEIMETHBIE CBsi3U. CpaBHUBATh OpraHUYECKUE
BEIleCTBAa ¢ HeopraHuyeckuMu. OOBACHATH IPUUYUHBI MHOTOOOpA3Hs BEIIECTB. [ OTOBUTH
KOMITHIOTEPHBIE TTPE3CHTAIINH 110 TEME

XUMHS U )KU3HBb

IIponsBoacTeo
HEOPraHWYECKUX BEILIECTB
U UX IPUMEHECHUE

Tu.

Hcnonp30BaTh BHYTPU- U MEKIIPEAMETHBIE CBSI3H.

Hcnonp3oBaTh NproOpEeTEHHBIE 3HAHNUSI U YMEHUSI B IPAKTUYECKOM AEATENbHOCTH U TOBCEAHEBHON
KU3HHU JUIsI 9KOJIOTMYECKU TPAMOTHOTO OBEJCHUS B OKPYKAIOLLIEH cpeie.

OueHnBaTh BIMSHUE XMMUYECKOTO 3aTPSI3HEHUS OKP yXKAIOLLIEH Cpeibl HAa OPTaHU3M YeJI0BEKa U
JpyTue KUBbIE OPTaHU3MBI.

OTOupars MHGOPMAIUIO U3 APYTH X UCTOYHUKOB ISl ITOJTOTOBKH KPaTKH X COOOIEHUH.

['0TOBUTH KOMIIBIOTEPHBIE NTPE3EHTAIIUH 110 TEME

KanennapHo - TeMaTn4eckoe IJIAaHUPOBaHNe XUMHA 9 Kiace




Kanena. | NeNe | Tema (pazmeJ), ILlnanupyembie Bo3moxHbIe Bo3moxn | Bo3Mo:xkHbIE
ble
CPOKH yYpo KO0JI-BO YaCOB pe3yJabTaThl 00y4eHUust BU/IbI HanpaBJieHH
KOB (¢ opmbI b
OcBoeHnue YV AesATeNbHOCTH
KOHTPOJISl | TBOPYeECKOIi,
1peiMe THbIX yqyaumxcsi/
uccieaoBare
Ilo | 1Ilo 3HAHMI o
JILCKOI,
iaH | gakr
0a3oBbIe .
y y ( MPOEKTHOH
NOHSATHS) AesiTeJTbHOCT
u
y4aumxcst
1.| Beenenue 3u. (dopmupoBanue M. CocraBiate cxembl, Tabmuubl, | Pabora c IloBTOpEHUE
IIOHATHUS CKOPOCTH OIIOPHBIC KOHCIICKTBI, aJITOPUTMBI. y4eOHUKOM, IIOJArOTOBK | OIIOPHBIX
1. Ctpoennue . 2)
XUMHUYECKON peakinu I BBIIIOJIHEHUE aK KOHCIIEKTOB §
. . MHPOBaHUE OTBETCTBEHHOTO . .
aroma (opmup 3a7laHui B BXOJIHOW | KI
[epuonnueckas OTHOILICHUS K YUEHUIO, pa3BUTHE U
N TeTpaau KOHTPOJIb
cucreMa HAaBbIKOB CaMOCTOSTENIbHON PabOTHI € Hoil
XAMHYECKH X y4eOHBIMH TTOCOOUSIMH, TPYTUMH 3anoyiHeHHE
anemenToB JI.1. UH(OPMaAITMOHHBIMUA peCypcaMu tabnuisl/{uarno
MenieneeBa cTHYecKasi
padora Ne 1
2.] 2. Knaccor | «renmoBoit addexr M: Hcnonp3oBaTh alroOpuTMbl TPH JlomamHmni
HEOPraHUYECKUX | peaKkuum», pelICHUY 3a/1a1 DKCIIEPUMEHT
BEILECTB. TEPMOXUMHUYECKOE I (bOPMHROBaHHe YOexKICHHOCTH B Ha CKOPOCTb
HNO3UTUBHOM DPOJIM XUMHHU B SKM3HU .
['eneTnueckue ypaBHEHHE . XUMHUYECKON
oOriecTBa, MOHUMaHUE 0COOEHHOCTEN
CBSI3U MEXITY peakiuu
METOJIOB, MIPUMEHSIEMBIX B
KraccaMu npo(eCCHOHANLHON  JeSITENbHOCTH
HCOPTaHUYCCKUX XUMHUKOB.




BEILIECTB
3. Pemenue 3amay | OBnaneHue HaBbikaMu | M: Pa3BuTHe HaBBIKOB Beinonnenue Otuer 0
N0  ypaBHEHHIO | 6E30IaCHOrOo CaMOOpraHHu3aIy yueOHoi IIPaKTUYECKOU BBIIIOJIHEH
XAUMHUYECKON oOpauieHus ¢ JIeATEIbBHOCTH, TIOUCKA CPEACTB €€ paboThl B uu
peaxkuuu BEILECTBAMHU, OCYLIECTBJICHU S, IOHUMaHHUE COOTBETCTBHHU C IIpaKTU4eC
HCIIOJIb3YyEMBIMUA B 0COOCHHOCTEH Tpy/a mepcoHana WHCTPYKUHEN KO
MOBCEIHEBHOM U3HU, | XMMHUYECKOH J1abopaTopuu paboTHI
3HaHUE JTa0OPaTOPHOTO
JI. PazBuTne ymenuu aBJISITh
o0opynoBaHUs U N ™M Elnp
. CBOEH I103HABATEIILHOU
XUMHUYECKOU IOCYABIL,
JIeSATENIbHOCTBIO, OLIEHUBATh
NpaBUJ NOBEICHUS U
CUTYallHIO U ONIEPAaTUBHO IPUHUMATh
TEXHUKH O€30I1aCHOCTH
pelieHne, HaXOAUTh aICKBaTHbIE
B KAOMHETE XUMHUHU
C1IocoObl B3aUMO/ICHCTBHUSI C
OJTHOKJIACCHUKAaMU BO BpeMs yue OHOit
JIEATENBHOCTH
Paznen Nel TeopeTuyeckue ocHOBBI Xumuu 14 4.
Tema 1XuMnyeckue peakuuu 1 ycJOBHS UX NpoTeKaHu.(34.)
1 Ckopocts xumuueckoil | PactBopsl, M.osnanenue ceaeHusmu o | JlaboparopHas TecTbl
peakuuu. pacTBOpuMOe CYIIHOCTH M  OCOOEHHOCTSX padora NelOmbitel, 3
aJauHUK
OHepreTuka  XMMHYECKUX BEIECTRO, busmueckux W xuMudeckux | BPUIB/UIOLME3aBUCH it
o MOCTBCKOPO CTUXUMU
peaxinm. DakToph! | pacreopuTens, SABJICHUIA, pasBUTHE CHOP VKT
. . YECKOU
BISIOIAC  HA  CKOPOCTE | ryipariupoBaHHbIA crocobHOCTeH K
. PEAKIIMUOT NPUPOJIBI
XUMUYECKOW pEaKLHH. HOH HAGITIONCHIAM
- ’ pearupyro Ly XBe 1ec
CHUCTEMaTU3aluH TB,
uH(popmMauu,  CrOCOOHOCTH | OT
BBIJICIISATh HanOosee | TVIOMATUIIOBEPXHOC
CyIIECTBEHHOE THUCOIPUKOCHOBEHU S




OT KOHIOCHTpaluuu

TEMIIEPATYPbI
2. MpakTuyeckass padora | 3HaHUE TOHATUI M. Yriyonenue PaboTa ¢ TecTbl
Nel«Brmsnue — pasiudHbIX | « ATOMY. IIPECTABIICHUI O Y4eOHMKOM 1.5
3aJJauHUK
(axropos _Ha  CKOPOCTE | (MomeKymbi». MaTepUaTbHOM EIUHCTBE A
XUMHYECKON peaKuN»
peait MUpa, pa3BUTHE U HABBIKOB Tposenenue
1a00paTOPHBIX
CaMOCTOSITEIBHO IO
. | onBITOB
pUOOPETEHN S HOBBIX 3HAHUH,
caMOOpraHu3aluy yaeOHOH S ——.
JESTEIbHOCTH U ITOMCKA 3afanuil B TETpad
CPEJNICTB €€ OCYIECTBIICHMUS,
TPEHUPOBKA MAMSITH. Beimosnnenue
dopmMHUpOBaHUE U PA3BUTHE TECTOBBIX 3a[aHU I
KOMIIETEHTHOCTH B 00J1aCTH
ucnoas3oBanus UKT.
JI. Pa3BuTHe roTOBHOCTH K
€amM000pa30BaHUIO U PEIICHUIO
TBOPYECKUX 3a/1a4.
3. XuMuueckoe paBHOBECHE | YMEHHE CONocTaBiATh | M. YMeHue co31aBarth, Tepmunosoruyeck | Tecr,
CUJIBHBIE U ciIa0bIe MIPUMEHSTH U uii JuKkTanT Ne 1
3aJJauHUK
BIIEKTPOJIUTHI npeoOpa3oBhIBATh 3HAKU U «XUMHYECKas
CHUMBOJIBI, MOJIEIM U CXEMBI peaxkuus u

JJI pCIICHU A y‘Ie6HBIX u
ITO3HAaBaTCJIbHbBIX 3a/a4.

JI. popmupoBanue
OTBETCTBEHHOTO OTHOIICHUS K
YYEHHUIO, TOTOBHOCTH U
CIOCOOHOCTH K

3aKOHOMCPHOCTHU UX

IPOTCKaHU S




CaMOpa3BUTHIO U
caM000pa30BaHMIO Ha OCHOBE
MOTHUBALIMHU K 00y4EHUIO U

MMO3HAHHIO.
PactrBopsbl. Teopust | YMeHuUE COCTaBIATH M. ymMeHuE Onpenesnsarhb becena. 3aganus
IJIEKTPOIUTHYIC CKOH [IOJIHBIE U UOHHBIE U3yYCHHBIC [IOHATHS, 5 K Benuku
. Pabora c H.E. HE | .
Hlnlccouna“““ YpaBHEHHUS pEaKIuii 000011IaTh, 1e71aTh BEIBOBL. ¥ 71
4acoB
( ) WYL X IOKOHI[A ydeOHHKOM L{oBa, XUMUK
A.H.JIéBk
1.IlonsiTue o pacTBOpax. Brinmonnenue -
BemectBa 31€KTpOIUTH U TECTOBBIX 3aJaHUH
3agauHuK
HE3JIEKTPOIUTHI. MexaHu3m
5 10 XUMHH.
AIEKTPOITUTUYECKOM
8 Kimacc
JHACCOLMAINUBEIICCTB c
HOHHOM CBS3BIO.
2. MexanusMm | Paznmuuars 1o M. YMmeHue co3naBarh, Pa6ota ¢ 3amayu Ha
3JIEKTPOIUTUYECKOM OCHOBHOCTU KHCJIOTHI U | IPUMEHSTH U y4eOHUKOM BBIUHCIICH
JIMCCOILIMAIIMM  BEILECTB C | MPaBUJIbHO HA3bIBATh npeoOpazoBhIBaTh 3HAKU U ns
. . Pemrenue 3amag
KOBaJICHTHOM MOJISIPHOMN CHMBOJIbI, MOJIEJTH U CXEMBI
Brmmonnenue 3agauHuK
CBSI3bIO. JUISL peIlieHus1 Y4eOHBIX U
IO3HABATETbHBIX 314, TECTOBBIX 3aJlaHUN n.1.3.14

YMEHHE MPOBOJIUTH
BBIUMCIICHUSL.

JI. dopmupoBanue
OTBETCTBEHHOTO OTHOIIICHUS K
YYEHUIO, TOTOBHOCTH U
CIOCOOHOCTH K
CaMOpPa3BUTHIO H
camMo00paz0BaHUIO HAa OCHOBE
MOTHUBAILIMHU K 00y4EeHUIO U




ITO3HAaHHIO

3. CunpHble u cma0bie | PaznuuaTh rpymmsn M. Ymenue onpeaensirsb Pabora ¢ yueOGHUKOM 'ennit
HJIEKTPOIIUTHI. OCHOBAHUM U MOHSTHUS, CO31aBaTh 3a7auyHuK | PYCCKO
Beimonnenue .
MPaBUIILHO HA3bIBATh 000011IeHN S, yCTaHABIUBATD N n.1.5 i
3aaHUM K 11.
bopMyIbI aHAJIOTHH, KIacCU(DUIIPOBATh, HaYKA
Beinosninenue
CaMOCTOSITEIIBHO BBIOMPATh .
TECTOBBIX 3aJaHH I
OCHOBAHUS U KPUTEPUU IS
K1accH (MKaIuu,
YCTaHABIIMBATh TPUUUHHO-
CJICZICTBEHHBIC CBSI3U U JIETaTh
BBIBO/IBI.
10. | 4. Peaxiun MOHHOTO JlaGopaTopHas
oOmena. CBoOWCTBa HOHOB. padora
Ne 2 «Peaxiun
MOHHOTO OOMeHa
11. 5. XuMHYecKue CBOHCTBA
KHCJIOT KaK 3JICKTPOJIUTOB.
12. 6. XumuYeckue CBOMCTBa JlabopaTopHasn
OCHOBAaHUMU Kak pabora
3JIEKTPOJIUTOB. Ne 3 «[lonyuenue u
CBOMCTBA
HEPaCTBOPUMBIX
OCHOBAHUI»
13. | 7. Xumunueckue CBOMCTBa | YMmeHue onpenensats | M.YMmeHue onpenenars Buxropuna 3alauHuK
CoJIel Kak 3J€KTPOJIUTOB Ha3BaHUsS  CcoJledl W | OHSATHUS, CO31aBaTh n.1.6
Pabota ¢ yuebHmKOM
Ha000pOT, OCMBICTICHHO | 0000IIICHNU S, yCTaHABINBATh
0.
nUcaTh MPOJYKTHI | aHAJIOTHH, KIacCH(UIINPOBATD,




peaKuuii
OC}’HICCTBI/IMBIX

CaMOCTOSTEIbHO BHIOUPATH
OCHOBAHUS U KPUTEPUU IS
K1accu (UKaIuw,
YCTaHaBJIMBATh TPUYUHHO-
CIICICTBCHHBIC CBS3U M JIEIaTh
BbBIBOJbI.

JI. popmupoBanue
OTBETCTBEHHOTO OTHOIICHUS K
YYE€HUIO, TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpa3BUTHIO U
caM000pa30BaHMUIO Ha OCHOBE
MOTHBALIMHU K 00y4EHUIO U
MO3HAHUIO

Brimmonnenue
3aJIaHUM K 11.
Brimonnenne
TECTOBBIX 3aJaHHH

14.

8.I'maponu3 coeit

YMeHune onpenensrb
BaJICHTHOCTb
XUMHYECKH X
DJIEMCHTOB. YMCHHE
noyie3oBaThed 1ICXD
IIpU ONpeAeICHUN
BaJICHTHOCTH DJIEMEHTA,
COCTaBJIATH (POPM yIIbI
COCIMHEHUH 110
U3BECTHOMU
BaJICHTHOCTH,
ONPENCIIATh CPENY

M.YmMeHue onpenensirb
MTOHSTHUS, CO3/IaBaTh
000011IeHN S, yCTAaHABIUBATh
aHaJIOTU U, KIaCcCU(UITUPOBATD,
CaMOCTOSITEIIbHO BHIOUPATh
OCHOBAHUS U KPUTEPUU IS
K1accu pUKaIum,
yCTaHABJIUBATh TPUIHHHO-
CICACTBEHHBIE CBSI3U U JIETATh
BBIBO/IbI.

JI. dopmupoBanue
OTBCTCTBCHHOI'O OTHOLICHUS K
YIEHHI0, TOTOBHOCTU U
CITIOCOOHOCTH K
CaMOpa3BUTHIO U

Pabota ¢ yuebHMKOM
II.

Brimonnenue
3aJJaHUuH K I1.
Brimonnenne
TECTOBBIX 3aJaHUH

3agauHnuK
n.1.6




camMo00pa30BaHUIO Ha OCHOBE
MOTHBAIUH K OOYICHUIO U

MIO3HAaHUIO

15. 9. IlpakTHyeckas padota | JlenaTh pacuéTsl Mo M.V¥YMeHune caMoCTOATEIbHO 3aHUMAaTEIbHbIC 3agauHuK
Ne 2 Pemenue | xummuyeckum CTaBUTh U (HOPMYIUPOBATH 3aJlaHus 10 XUMUH.
AKCIIEPUMEHTAJIbHBIX 33Ja4 | ypaBHEHUSIM, TUCATh HOBBIE 33/1a4H B OOY4CHHUH U 8 xiacc
no TEMe «PacTBOpHI. | HOHHBIE YPABEHHMUS, MO3HAaBAaTEIbHOMN R m.1.
Teopust 3IE€KTPOIUTHYECKON | ONpenensTh Cpeay NeSITeTbHOCTH, Pa3BUBaTh .

JUCCOLIUALIAN PacTBOPOB CoOJIEH MOTHUBBI U HHTEPECHI CBOEH BLITOIHEHHE
T03HABATEIBHON ACATEIBHOCTH | 3anapyif Kk 11,
I1 (bopMHpOBaHHe Beinosninenue ]
OTBETCTBEHHOIO OTHOIIEHUs K | TCCTOBBIX 3a/laHNH
YYEHHIO0, TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOPa3BUTHIO u
camMo00pa30BaHHIO Ha OCHOBE
MOTUBAIMM K OOY4YEHUIO U
MO3HAHUIO,(POPMHUPOBAHHIE
LEJIOCTHOTO  MHUPOBO33PEHMUS,
COOTBETCTBYIO LLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu u
OOIIECTBEHHOW MPAKTUKH.

16 O06o0mmenne o teMe | OBnageHue HaBblkaMu | M: Pa3BuTHe HaBBIKOB Beimonnenue Ortuer o
«PacTBOpEI. Teopus | OezomacHoro caMOOpraHu3aIuu ydeOHon PaKTUYECKOU BBITIOJHEH
3JIEKTPOTUTUYECKON oOpalieHus ¢ JEeSITETbHOCTH, TOMCKA CPEICTB | pabOThI B 1705
U CCOLIAALI M BEILIECTBAMHU, €€ OCYUIECTBJICHUS, COOTBETCTBUHM C MpaKTU4eC

UCIIOBb3YEeMbIMU B MOHUMaHHe 0COOEHHOCTEN UHCTPYKIHEH KO
MOBCETHEBHOM HM3HHU, | TPyAa MEPCOHATa XMMHYECKON paboThI




3HaHUE JabOpPaTOPHOTO
000pyIOBaHUS H
XAMUYECKOU MOCY/IbI,
MpaBUJI TOBEJICHUS U
TEXHUKHA 0€30IMaCHOCTHU
B KaOMHETE XUMUH

nabopaTopun

JI. PazBuTne ymeHui
YIIPABJIATh CBOEH
II03HABATEIBbHOU
JEeSITETbHOCTBIO, OLIEHUBATh
CUTYAaLlUIO U OTIEPAaTUBHO
OpPUHUMATh pPelleHUE,
HaXOJUTh a/I€KBaTHbIE
CIIOCOOBI B3aMOJIEHCTBUS C
OJTHOKJIACCHUKAMH BO BpeMsI
y4eOHOM JeaTeIbHOCTH

11.Kontponsnas pabora Ne

17. 1  «PactBopel.  Teopus
SJIEKTPOIUTUYECKOM
JIUCCOIA AL
Paznea 1. DiieMeHThI-HeMeTALJIBI U UX BaxKHelile coequHeHus (27 4)
18. Oo0masi xapakrepuctuka | OcoOeHHOCTH M. Ucnons30BaTh BHYTPU- U Pabota ¢ onmopHbIM
HEMETAJ110B 3JIEMEHTOB MEXIPEAMETHEIE CBA3U. KOHCIIEKTOM
(2 uaca). HEMETAJUIOB, XapaKrepu3oBaTh XUMHUYECKHE

1. DeMeHThI-HEMETAUTB B
[ICXOM u B mnpupoze.
IIpocTeie BelIeCTBa-
HEMETa/Ibl, HX COCTaB,
CTpoeHHue, o0Ime CBOHCTBA
U CITIOCOOBI MOTYICHUS

AJIEKTPOHHBIE (POPM YITbI

AJIEMEHTHI MAJIBIX IEPUOJIOB 10
UX MOJIOXKEHUIO B
MIEPUOJNYECKON CUCTEME.

JI. PazButne ymeHui
YIIPaBJIATh CBOEH
II03HABATEIbHOMN
JESTEIbHOCTHIO, OLICHUBATh
CUTYallMIO U ONEPAaTUBHO
MPUHUMATD pEIleHUE,




HAXOJMTh a/ICKBATHBIC
CrocoObl B3aUMOJCUCTBUS C
OJTHOKJIACCHUKAMH BO BPEMsI
y4eOHOH AeqaTeNbHOCTH

19. 2. Bonoponnsie U | TUAPOIIU3 M.Omnpenensats cBolicTBa Pa6ora ¢ yueOHHKOM Cnocob
KUCIIOPOAHBIE COEAMHEHUS BEIIECTB UCXO I U3 1. bl
HEMETAJLJIOB. KPUCTAJUIMYECKOTO noiy4e

crpoenus. O000ImATH 3HAHUS Brinonnenne HUS
3aJaHUH K II.
1 JIeJIaTh BBIBOBI O HeMeTa
. | Beimonnenue
3aKOHOMEPHOCTSX H3MEHEHU U . JIJIOB
. TECTOBBIX 3aJaHUHI
CBOWCTB HEMETAJIJIOB B o
Mepruoax u rpymmax BBIOODY
MEPUOANYECKOMN
cuctemsl. [IporHozupoBaTh
CBOMCTBA HEM3YYEHHBIX
3JIEMEHTOB 1 UX COSINHECHN N
Ha OCHOBE 3HAHHH O
[lepronnueckom 3aKoHe
J.. Menneneena.

20. Bonopon- OnexrpoorpuniareabHo | M. Otbupars nHpopMmanuio u3 | Beimonnenue 3aaYHUK

meIlalOHll/ll?i CTb, KUCIIOTHEIE JApYTUX HCTOYHHUKOB JJIs 3aJaHUH K II.

BOay CBOMCTBA TIOJITOTOBKH KPAaTKUX BeImoHEeHHE

U YHEPruro N .
COOOIIIEHU TECTOBBIX 3aJaHUM

(KAL)

1. Bogopon — »3leMeHT u

MPOCTOE BEIIECTBO.

[Tonyuenue Bogoposa.

21. 2. XMMHYECKHE CBOICTBa M | DiekrpoorpunarenbHo | M.OnuckBaTh CBOKCTBA Pa6ora no
IIPUMEHCHHAC BOIOPO/A. CTb, OKMCIUTEIBHBIE U | U3y4a€MbIX BEILECTB HA OIIOPHOMY




Bona

BOCCTAaHOBHUTEJILHEIE
CBOWTBA

OCHOBE HAOJIFONEHUHA 3a UX
NpeBpallieHUsIMA. AHAJIU3UPO
BaTh CBOMCTBA HEMETAJLJIOB 10
MOATPYIIIaM.

KOHCIIEKTY

22. 3. IpakTuyeckas pad6ora | Kucnopon, o3on M.O6061maTs 3HaHus U Aenath | Pabora ¢ yueOHUKOM
Ne 3. ITonryuenue BBIBOJIBI O 3aKOHOMEPHOCTSX 0.
BOJOpOAaN  M3Y1ICHUC W3MEHECHHI CBOWCTB
€ro CBOHCTB. HEMETAIJIOB B IIEPHOAX U Brinonnenne
o 3aJaHUA K II.
rpyniax nepuoIuyecKon
Beinonuenue
cucreMsl. [Ipornosuposarb .
. TECTOBBIX 3aJaHHU I
CBOMCTBA HEM3YyYEHHBIX
3JIEMEHTOB U UX COeAMHEHU I
Ha OCHOBE 3HaHUI O
[lepnoanueckom 3akoHe
J.1. MenneneeBa
23. I'asiore ol Cepa Texnuueckas, JI. PazBuTne ymeHuu Pabota ¢ yueObHnkom
(4 4) MOHOKITUHHA, VIPaBISTh CBOCH .
poMOunyeckas M03HABATEIbHON
1. ['aioreHsl — XMMUYECKHE Beinosninenune
SIIEMCHTEL 1 [IDOCTHIE JIESITEIIBHOCTBIO, OICHUBATh
P CUTYallMIO U ONIEPATUBHO SaZiaHuy K II.
Betliectsa . P Beinonnenue
MPUHUMATh PEIleHUE,
TECTOBBIX 3aJaHU I
HaxXOJIUTh a/IcKBaTHbIE
CrocoObl B3aUMOACUCTBUS C
OJIHOKJTACCHUKAMH BO BpeMs
y4eOHOH AeqaTeNbHOCTH
24. 2.0usnyeckuen Cynbgatsl, cynbdurel, | JI. PazButne ymenuit Pa6ora ¢ yueOHUKOM

XMMHUYECKUECBOMCTBAraior
CHOB.

TUPOCYAb(aThI

YIIPABJIATH CBOEH
II03HABATEIbHOU
JIeSITEIIbHOCTBIO0, OL|EHUBATh

II.

Beinonaenue




CHUTYAIIUIO U OTICPATHBHO
[IPUHUMATH pPELICHHUE,
HaXO0AUTh aACKBATHBIC
CIIOCOOBI B3aMMOICHCTBHS C
OJTHOKJIACCHUKAMH BO BpPEMSI
y4eOHOM 1eITeTbHOCTH

3aJaHUH K
n.BrimosnHeHne

TECTOBBIX 3aJaHUI

25. 3.XJ10pOBOJIOPOI. Anrunpun, JI. PasButHe ymeHunii Pabota ¢ yueOHUKOM
XJI0pOBOJIOPOIHAS KUCIIOTA. | TUOKCHUJL CEPBI YIIPABJISITh CBOEH II.
XIOpHBL. I03HABATEIBHOM
Brmmonnenue
IEITENBLHOCTRIO, OLIEHUBATH N
3aJaHUH K II.
CUTYAIIUIO U ONEPATUBHO
MPUHUMATH PEICHUE,
HAXOIUTh aJe KBATHBIE
CIIOCOOBI B3aUMOIEHCTBHUS C
OJTHOKJTACCHUKAMH BO BpeMs
y4eOHOM TeITeTbHOCTH
26 4. IlpakTnyeckasi padora CepHnas kuciora JI. PasButHE yMeHHU Pabota ¢ yueOHUKOM Beipam
Ne 4. Pemenne YIIPABJIATE CBOEH . UBaHHE
AKCIIEPUMEHTAIBHBIX 33134 HO3HABATENLHOMN KpucTa
110 TeMe «I'aJoTeHBD. JIESTEIbHOCTBIO, OLICHUBATh Brinonuenne JUIOB
CUTYAIIUIO U ONEPATUBHO 3afiaHny KII.
Brimonnenune
MIPUHUMATH PEIeHuE, .
TECTOBBIX 3aJaHUI
HAXOIUTh aJe KBATHBIE
CIIOCOOBI B3aUMOIEHCTBHUS C
OJIHOKJIACCHUKAaMU BO BpeMs
y4eOHOM IeATeTbHOCTH
27. Hoarpynna xuciaopoaa u M.O06001aTh 3HaHUS U AeiaTh | BeltonHeHHE 3aJauYHUK
ce THIINYHBIC BBIBOJBI O 3aKOHOMEPHOCTAX TECTOBBIX 3aJlaHUN
npeacraBuTe.n M3MEHEHHI CBOICTB




(5 yacoB)

1.00mas
MOATPYIIIBI
UX  TPOCTHIX
Kucnopoa. O30H.

XapaKTepuCTHKa
KUCIOpoJa H
BEILECTB.

HEMETAJJIOB B IIEPUOAAX U
IpynIax nepuoaIuyeCcKon
CUCTEMBI.

JI. PazBuTne ymenuu
YIIPABJISITH CBOEH
II03HABATEIbHON
JESTEIBHOCTBIO, OLICHUBATH
CUTYallMIO U OIIEPAaTUBHO
INPUHUMATh PEILICHHUE

28

1.Cepa KaK IpocTOoe
BEILIECTBO. AJUIOTpONUS U

CBOMCTBA CEPHI.

JoHop, akuenTop

M.CocTaBisThb

K1acCH (MKaIIMOHHBIE CXEMBI,
CpaBHUTEIbHBIC U

000010 1IKe TaOIUIEI,
OTIOPHBIEC KOHCITEKTHI.

PaGora o
OIIOPHOMY
KOHCIICKTY

[Maparpad,
TeCT

29.

2.CepoBoaopo.
Cynb puapl.

OCHOBHBIE CBOWCTBA

M.O0600maTe 3HaHUS U JIe]IATh
BBIBOJIBI O 32aKOHOMEPHOCTSIX
W3MEHEHUI CBOICTB
HEMETAJUIOB B MEPHOJIaX U
rpymmnax nepruoan4eckoin
CHCTEMBI.

JI. PazBuTne ymeHui
YIIPABJIATH CBOEH
NO3HaBaTEeIbHON
JIeSITeIIbHOCTBIO, OL|EHUBATh
CUTYAIMIO U ONIEPATUBHO
IPUHUMATh PEILICHUE

Coenun
CHUS
aMMOH
U B
CEIIbCK
oM
XO3sHC
TBE

30

3.Kucnopomgoconepxxanme
coeaunenus cepsl (1V)

OBJiazieHrEe HaBbIKAMH

M: Pa3Butue HaBBIKOB

Breimonnenue

Otuer 0




0e301macHOTO caMOOpraHmu3aluy yaeOHOon MPaKTHYECKON BBITTOJIHEH
oOpaIeHus ¢ JESTeTLHOCTH, TTIOMCKA CPEJICTB | pabOTHI B 1701
BCILICCTBAMHU, €€ OCYIIECTBIICHHUS, COOTBETCTBUH C MIPaKTUYeC
UCIIOBb3YEeMbIMU B MOHUMaHHE 0COOEHHOCTEN WHCTPYKIUEH KO
MOBCEIHEBHOM KM3HU, | TPyAa MEepPCOHaIa XMMHUYECKON paboThI
3HaHWE TabOPaTOpPHOTro | Jaboparopun
000pyAOBaHUS U
XHMHUECKOH TIOCYIE, JI. Pa3zBuTHe ymeHuit

YIPaBJISATh CBOEH
MpaBUJI TOBEJICHUS U 5

MO3HABATEIILHOU
TEXHUKU 0€30MMacHOCTH

JEeSITeTbHOCTHIO, OLICHUBATh
B KaOMHETE XUMHUHU

CUTYAIIUIO U ONIEPATUBHO

MPUHUMATh PEICHHE,

HaXOJIUTh a/ICKBATHBIC

CIIOCOOBI B3aMOICHCTBHS C

OJIHOKJIACCHUKAaMU BO BpeMs

y4eOHOM eITeTbHOCTH

31. 4. Kucnoponoconepxaume | ConeoOpazyronme u [1.3anuceIBaTh ypaBHEHUS CamocTosiTesibHAsI | 33JaYHUK
coenunenus cepsl (V1) HECoJIe00pasyro e OKHCITUTETHHO- pabora Ne 2 o Teme
OKCHIBI BOCCTAHOBUTEbHEIX peaxumii | «[loArpymnna
. KUCIIOpoJia U e€
U peaKkuii HOHHOTO OOMeHa.
TUITHYHBIC
MPEICTaBUTEITN
32. Hoarpynma a3zora wu e€ | A30oTHas, a30TUCTast [1.3anuceiBaTh ypaBHEHUS Beinonnenue

THNHYHbIE
npeaCcTABUTEIU
(6 yacoB)

1.00m@as
3JIEMEHTOB MOATPYIIIbI
asora. Aot

npeaACTaBUTECIIb

XapaKTepuCTUKa

VA-

KUCJIOTBI, HUTPATHI,
HUTPUTBI

OKUCJIMTEIBHO-
BOCCTaHOBUTEIBHBIX PEAKIIUI
U peaKkuuii HOHHOTO OOMeHa.

3aJaHnH K II.
Brimonnenue
TECTOBBIX 3aJaHUH




TP YIIIBL.

33 2. AmMuak .Cony aMMOHUS M.Cocrasisars Breimmonnenue B
KTaccu (MKAIIMOHHBIC CXEMBI, 3aJaHUH K II. CEJIBCK
CpaBHUTEJIBHBIC U Brimonuenue oM
00001IAr0 e TaOIUIIbI, TECTOBBIX 3aJaHUM X03siic
OTIOPHBIC KOHCTICKTHI. TBE
34 3.IIpakTuueckasi padora M. Ot6upars nadopmaruo u3 | Pabora ¢ yaeOHUKOM
Ne § « Ilonyuenne ammuaka JPYTMX UCTOYHUKOB IS 0.
Y U3y4eHHUE €ro CBOKCTBY MOJATOTOBKU KPATKHUX
. Brimonnenue
coobienuii. I'oTOBUTH N
3aJaHUH K II.
KOMITBIOTEPHBIE TIPE3CHTAIIMN
Brmmonnenue
10 TEME. .
TECTOBBIX 3aJaHUHI
35. 4.0xcupl a3oTa. Becensaumii ra3 JI. Pa3zButHe ymeHui Pabota ¢ yueOHUKOM | y4eOHHK
YIIPaBJIATh CBOCH 0.
MMO3HaBaTEIbHOMN
Brmmonnenue
NEATENLHOCTRIO, OLIEHUBATH N
3aJaHUH K II.
CUTYAITUIO U ONIEPATUBHO
MPUHUMATh PEIICHUE,
HaXOIUTh aJe KBATHBIE
CIIOCOOBI B3aUMOIEHCTBHUS C
OJIHOKJIACCHUKAaMU BO BpeMs
y4eOHOM IeATeTbHOCTH
36. 5.A30THas kuciota U e€ | HUTPATHI Pabota ¢ yueOHUKOM

COJIn

II.

Breinonaenune




3aJaHUH K II.

37. 6.Docdop u ero | OBnanenue HaBbikamu | JI. PazBuTtue ymenuit Beinosinenune Ortuer o
coequHenus. Kpyrosopor 6e30macHoro YIIPABJIATH CBOEH IIPAaKTUYECKON BBINOJIHEH
Pocdopa B ipupose o0palleHus ¢ I103HABATENILHOM paboTHI B uu

BEIICCTBAMH, JeSITEIIbHOCTBIO, OIEHUBATh COOTBETCTBHH C IpaKTu4ec
UCIOJIB3yeMbIMH B CUTYAaLIUIO U OTIEPATUBHO WHCTPYKIUEH KO
MOBCEIHEBHOW XU3HU, | NPUHUMATh peLCHUE, paboThI
3HaHHE JaOOPATOPHOIO | HAXOAUTDH aJCKBATHbIE

000pyIOBaHUS U CrocoOBI B3aMMOCHCTBHS C

XUMHYECKON TOCY/IbI, OJTHOKJIACCHUKAMH BO BpEMSI

MpaBUJI IOBEJICHUS U y4eOHOH AeqaTeNbHOCTH

TEXHUKU 0€30MacHOCTH

B KaOMHETE XUMHUU

38. IMoarpynmna yriiepoaa KapOOHATHI JI. Pa3BuTHE yMeHUI PaGora ¢ yueOHUKOM
(7 yacos) YIIPABIIATH CBOCH I
1.00m@as  XapakTepHCTHKA O03HABATENBEHOM
3JIEMEHTOB MOATPYIIIIbI Beimonnenue

JIeSITeIIbHOCTBIO, OLEHUBATh N
yriaepoaa. Yrnepon- 3aJaHUH K II.
CUTYAIIUIO U ONIEPATUBHO
MPEICTaBUTEIh IVA- BhINOIHEHHE
TPYIIEL. LA TECTOBLIX 3alaHU
AJ'I.]'IOTpOHI/IH yoIiepoa. HaXO0AUTh aACKBATHHIC
Ancopbuusi. CrocoObl B3aMMOEHCTBHS C
OJIHOKJIACCHUKAaMU BO BpeMs
y4eOHOM eITeTbHOCTH
39 2.0Kcuapl yriaepoja. M.CocraBaars Pabota ¢ yueOHUKOM

KI1acCH (PMKAIHOHHBIE CXEMBI,
CpaBHI/ITeJIBHI)Ie nu

000010 1IKe TaOIUIEI,
OIOPHBIE KOHCIIEKTHI.

1I.

Brinonnenune
3aJaHnH K II.




40. 3.YrojnpHasg KWcioTa U €€ [IpoBOUTH pacuéThl O Pabora ¢ sagagyduk | ConHeu
COJIH. Kpyrosopot YPaBHEHUSIM XUMHUYECKH X 3aJJAYHUKOM HbIE
yriepoja B Ipupoe. peakuui, Brinmonnenue Oarape

3aIaHUH K II. 51
Ilo n3BecHoOl Macce nin
00BEMY HCXOJIHOTO BEIIECTBA,
coJiepKallero NpuMecu

41. 4 IlpakTuyeckass padora
Ne 6 «Ilomyuenue oxcuaa
yriepona (IV) u usydenue
€ero CBOMCTB.

PacnoznaBanue
KapOOHATOB.»

42. 5.KpeMHui#i, ero cBOWCTBA. | BOCCTAHOBHUTEIMN M.HUcnionp30BaTh BHYTpU- U Pa6ora no
Coeaunenus KPEMHHSL. MEXIPEAMETHBIE OTIOPHOMY
CunukatHas cBs3u. HccnenoBarh KOHCIICKTY
MPOMBIITIEHHOCTb. CBOWCTBA M3y4aeMbIX BEIIECCTB.

43 6.0600menne 1o  Teme | Merammmueckuit 6neck, | [1. Onpenensts cBoiicTBa Pabota ¢ yuebnukom | Moaenu
«DJIEMEHTBI — HEMETAJUIBI U | KOBKOCTD, BEILECTB UCXO I U3 0. KpUCTAILTN
ux BOKHEUIIME | TIIIACTUYHOCTb, KPUCTAJUIMYECKOTO CTPOCHHUS YECKHU X
COEIMHEHU S 3IEKTPONPOBOAHOCTh BHnomjeHHe pemeéToK

3aJlaHuH K 1.
Beinonnenue
TECTOBBIX 3aJaHHU I

44 7.KontposbHas padora Ne | OxuciusTs, JI. Pa3zButHEe ymeHuit Pabota ¢ yueOHUKOM

2 mo TemMe «DJIEMEHThl — | BOCCTAHABIMBATh VIPaBISATh CBOEH .

HEMCETAJJIbI u ux

O3HaBaTEILHON




Ba)kKHeH e COCOANHCHMU D)

JICATCIIBHOCTEIO, OL[EHUBATh
CI/ITyaHI/IIO 158 OHepaTI/IBHO
[IPUHUMATH pPELICHHUE,
HaXOUTh A€ KBATHBIE
CIIOCOOBI B3aUMOJIEHCTBUS C
OJTHOKJIACCHUKAMH BO BpEMsI
y4eOHOH AeATeNbHOCTH

Brimonuenue
3aJIaHUM K 11.
Brimonnenne
TECTOBBIX 3aJaHHH

Pazpnea II1. MeTaminl (12 4)

HaIPsDKEHUN
METaJUIOB

YIIPaBJISITh CBOEH
O3HaBaTEILHON
JeATEeTbHOCTBIO, OIICHUBATH

45. 1.DJIeMEHThI-METAJUIHI. Meram, crinas, JI. Pa3ButHe ymMeHUiA Pabora ¢ yueOGHUKOM
OCOOGEHHOCTH CTPOEHHUS UX | KOPPO3UsI XUMUUECKasl, | YIPABJIATh CBOEH II.
aTOMOB. [lonosxxeHue | sneKTpoXuMUYecKas MO3HABATEIbHOU
Boinosinenune
MeTauioB B [ICXOM. JIESTCIIFHOCTEIO, OLICHUBATh N
3aJaHuH K 1.
CUTYAITUIO U ONIEPATUBHO
MPUHUMATD pElleHUE, Brimonsenne
TECTOBBIX 3aJaHU I
HaxXOJIUTh a/IcKBaTHbIE
CIOCOOBI B3aMMOJICHCTBUS C
OJIHOKJIACCHUKAMU BO BpEMs
y4eOHOH AeqaTeNbHOCTH
46 2.Kpucramideckoe [Ignounsie M.Hcnonb30BaTh BHYTPU- U Pa6ora o
CTPOCHUEC a (usnko- | MeTambL,BOCCTAHOBUTE MEXKIPCIAMCETHBIC OIOPHOMY
XUMHITICCKUC T cBs3u. VccnenoBaTh KOHCIIEKTY
CaoiictBa METAaJJIOB. .
. CBOWCTBA M3y4aeMbIX BEIIECTB
DIEKTPOXUMUYECKUN  pAL
HaNpsHKEH A
METaJIJIOB
AT, 3.DNIeKTPOXUMHUYECKHI PpsA | IEeT0YHO3EeMETbHbIE JI. Pa3zButHE ymMeHuii Pabota ¢ yueOHUKOM

II.

Breinonnenune




CUTYAITUIO U ONIEPATHBHO
MPUHUMAThH PEIICHUE,
HaXOHUTh a/ICKBAaTHBIC
CrocoObl B3aUMOCHCTBHS C
OJIHOKIACCHUKAMH BO BpeMsI
y4eOHOM

3aJaHUH K II.
Brmmmonnenue

TECTOBBIX 3aJaHUI

[lepuoauueckoi cCUCTEMBI U
Ux BaKHENUIIIE
COEOUHEHUS.

Ka4YCCTBCHHBIC PCAKIITN N

YIIPABJIATH CBOEH
NO3HaBaTeIbHON
JEeSITeTbHOCTBIO, OLIEHUBATh

II.

Beinonaenue
3aJaHUH K II.

48. 4.CrnaBbl. Koppo3us | Bpemennas n JI. PasButHe ymeHunii Pabota ¢ yueOHUKOM
METaJJIOB U MEPBI OOPHOBI MOCTOSIHHAS KECTKOCTh, | YIPABJIATh CBOCH II.
C HEH. 130aBlIeHne OT TI03HABATENBHOMH
. Brinmonnenue
KECTKOCTH JESITEIbHOCTBIO, OLIEHUBATD N
3a7aHuM K II.
CUTYAaLlUIO U OTIEpaTUBHO
Beimonnenne
IPUHUMATh PELICHUE, .
TECTOBBIX 33JaHU I
HAaxXOJUTh a/IcKBaTHbIE
CrocoObl B3aMMOEHCTBHS C
OJTHOKJIACCHUKAaMH BO BpeMsI
y4eOHOM TeITeTbHOCTH
49. MeTaJlIbl IVIABHBIX H AJIOMOCUIINKATBI, Pabota ¢ yueOHUKOM I'muna
NO0OYHBIX MOATPY I OKCHJIHAaA IJIEHKa . c.Kpac
(8 yacoB) N Aas
1.Merayubl IA- IBI
rpyI Brimonuenue MomsHa
Ilepronuueckoil cuCTEMBI U 3aIaHUH K II.
oOpazyeMble MMM IPOCTbIE Beimonnenue
BEIIECTBA. TECTOBBIX 3aJJaHUN
50. 2.Meraisl [IA-rpynmsl | [I-3n€eMeHTHI, JI. PazBuTne ymeHui Pa6ora ¢ yueOHHKOM




CUTYAIIUIO U ONEPATUBHO

Brmmonnenue

MPUHUMAThH PEIICHUE, TECTOBBIX 3aJaHU I
HAXOJIUTh a/ICKBATHBIC
CIIOCOOBI B3aMMOICHCTBHS C
OJIHOKJIACCHUKAaMU BO BpeMs
y4eOHOM eSITeTbHOCTH
51. 3.Kéctkocts BoOawpl. Ponb M.CocraBaars Brmmonnenue 3aJJaYHUK
metamioB  |IA-rpynner B KJIaCCH (PMKALMOHHBIE CXEMBbI, | 3aAaHUM K II.
MPUPOJE. CpPaBHUTEIBHBIC U BeimonHenue
0000 maronwe TadInIlbL, TECTOBBIX 3aJaHUMI
OTOPHBIE KOHCIIEKTHI.
52. 4. AnroMuHUIN ero | OBnanenue HaBbikKaMu | M: Pa3BuTHE HAaBBIKOB Beimonnenue Otuer o
COEJIMHEHUSL. 6e30macHoOro caMOOpraHH3aIuu y4eOHon MPaKTUYECKOU BBITIOJTHEH
oOpaleHus ¢ JIESTEIIBHOCTH, TIOUCKA CPEACTB | pabOThI B 1707
BEILIECTBAMHU, €€ OCYIIECTBIICHUS, COOTBETCTBUM C MIPaKTHYIEC
UCIIOBb3YEeMbIMU B MOHUMaHHe 0COOEHHOCTEN WHCTPYKIUEH KO
MOBCEHEBHOM XU3HU, | TpyZa MepcoHaNa XMMUYECKOI paboThI
3HaHHE JabopaTopHOro | Jaboparopuu
000pYIOBaHUS U .
. JI. PazBuTne ymeHui
XUMHUYECKON TOC YIIBI, B
YIPaBJISATh CBOEH
MpaBUJI TOBEJICHUS U 5
MO3HaBATEIbHOMN
TEXHUKU O€30MacHOCTH
JeSITeTbHOCTHIO, OLICHUBATh
B KaOMHETE XUMHUU
CUTYAIIUIO U ONEPATUBHO
MPUHUMATD pElleHUE,
53 5.XKene3o-

npeaACTaBUTCIIBMCTAIIJIIOBIIO

OOUYHBIX




MOATPYIIIIL.

o4, 6.IlpakTHyeckas Teopus ctpoeHus [1.OOBACHATh TPUUUHY Brinmonnenne Pa6ora no
padotraNe7: Pemenue | oprannueckux MHOT000pasusi BEILECTB 3alaHUH K II. OIIOPHOMY
SKCIEPUMEHTAIBHBIX 33/a4 | COeINHEHUN Beimonnenue KOHCIIEKTY
nmo teMe «Metauel u ux | AM.byrneposa TECTOBBIX 3aJJaHU I
COEIITHEHUSI».

55. 7.060011eH1E U | AJKaHbl, ATKEHBI, [1.CpaBHUBATh CTpOEHHUE U Beimonnenue
CHUCTeMAaTH3alKs 3HAaHUH MO | aTKUHBL,IMKIOAIKAHbI; | CBOWCTBA NMPEJEbHbIX U 3aJlaHuH K 1.

Teme «MeTamibl» rOMOJIOTH, H30MEPBI HEIpEIEIbHBIX YIIIEBOOPOI0B | BrinonHeHue
TECTOBBIX 3aJJaHU

56. 8. KonTposbHas padora Ne | Peakunu 3ameeHus JI. PazBuTne ymenuu Beinosninenue [Tonmum

3o TeMe «MeTalIbl» YIIPABJIATH CBOEH 3aJaHUH K €pHI B
MO3HaBaTEIbHOMN n.BeinonHenue KU3HU
JIeSITEIIBHOCTBIO, OLIEHUBATh TECTOBBIX 3aJJaHUI YyenoBe
CUTYAIIMIO U ONIEPATUBHO Ka
MPUHUMATD pPEIICHUE,
HaXOAUTh a/ICKBATHBIE
CIIOCOOBI B3aUMOJIEHCTBUS C
OJIHOKJIACCHUKaMU BO BpeMs
y4eOHOH AeATeNbHOCTH

Paznea IV. O6me cBegeHunsi 00 opraHnyecKux coeauHe HUsX (8 )

57. 1.PasButne u | [lonumepusanus, M.Hcnonb30BaTh BHYTPU- U Brinmonnenue
BO3HUKHOBEHHE aneTuJIeH MEXIPEAMETHBIE 3aJlaHuM K 11
OpPraHUYECKOU XUMUH. cBsizu. HccnenoBarb Beinosninenune
Kiaccudumranms CBOMCTBA U3y4aEMBbIX BEILECTB | TECTOBBIX 3aJaHUI
OpraHWYECKMX  BEIIECTB.

DNeKTpOHHOE CTpOCHHE




YIJIEBOJIOPOIOB.

58. 2.IlpenenbHbIC yTIIEeBOIOD M.Hcnonp30BaTh BHYTPU- H Beimonuenue
OJIbl - aJIKaHBI MEXIIPEAMETHBIC 3alaHUH K II.
cBs3u. HccnenoBath Beimonnenue
CBOMCTBA M3Yy4aeMbIX BEIIECTB | TECTOBBIX 3a/laHUM
59. 3.HenpenenbHbie aLleTUIIEH M.Hcnonb30BaTh BHYTpU- U Beinonnenue
yHIeBOAOPOAbI MEXKIIPEAMETHBIE 3aJlaHuH K II.
STHJICHOBOIO " csu. Mccnenosarh Beimonuenue
AHCTIICHOBOTO pAta CBOMCTBA N3y4aeMbIX BEIIECTB | TECTOBBIX 3alaHUM
60 4. Kucnopoacoaepxanmeop | Cioxubie 3QUpHI, M.Vcnonb30BaTh BHYTPU- U TepmuHOIOrHYECK
TaHUYCCKUECOCAUHCHHUSL. THpUPUKATIAS MEKIPEIMETHBIC uii qukTanT Ne 3
Cruptr. cBs3u. HccnenoBath no Teme «Kparkue
Kap6oHoBbiekuciaor CBOICTBA M3ydaeMbix BemecTn | CBEACHHA 00
bl OpPraHUYECKUX
BEILECTBAX»
61. 5.brosiornuyecku BaxxHbIe [lenrtuHble CBSA3U M.HUcnionp30BaTh BHYTpU- U Beinonnenue
COCIMHCHHUS- KUPBI, MEXTPEIMETHBIE 3aJaHUH K II.
YUICBOBI. cBs3U. MccnenoBarh BeinonHeHue
CBOMCTBA N3Y4acMbIX BEIIECTB | TECTOBBIX 3alaHUM
62. 6.benxu. denomn, muokcu cepol, | M.Mcnonp3oBaTh BHYTpU- U Beimonnenne Pa6ota mo
KUCJIOTHBIE JI0XK]IH. . MEXIPEIMETHbBIE 3aJJaHuM K 1. OTIOPHOMY
ces3u. HccnenoBats Brinmonnenue KOHCIIEKTY
CBOIMCTBA M3y4aeMbIX BEIIECTB | TECTOBBIX 3a/IaHUM
63. XuMus 4 KHU3Hb [lomunponuies, M.Vcnonb30BaTh BHYTpU- U Beinonnenue
(2 uaca) ITOJIMATUIICH MEXIIPEAMETHBIC 3alaHUH K II.

1.BemiectBa, BpeaHbie s
37I0pOBbsl  YEJIOBEKa
u OKpYXKaro e

cBa3u. HccnenoBarh

Breinmonnenne




Cpebl. CBOICTBA U3y4a€MbIX BEILIECTB | TECTOBBIX 3aJaHUI
64. 2.ITomumepsl U KU3HB. | MuHepasbHbIE U M.Hcnonb30BaTh BHYTPU- U Brinmonnenue Ynobpe
XUMHUS U 3I0pOBbE OpPTaHUYECKUE MEXKIPEIMETHBIE 3aJaHUH K II. HUS HA
HICI0BCKA. ynoOpeHust cBs3u. Mccnenosath Brimonnenune BaIleM
CBOICTBA U3y4a€MbIX BEILECTB | TECTOBBIX 3aJaHUI Y4aCTK
e
65. 3. O06ob6menne kypca | OBnageHue HaBbIKaMud | M: Pa3BuTHe HaBBIKOB Brimongenue OTtyer 0
XuMuH 9 Knacca 0e30macHoro caMOOpraHu3aluu yaeOHou MPAKTUYECKON BBITIOJIHEH
oOpaIeHus C JESTeTbHOCTH, TIOMCKA CPEICTB | paboTHI B 15071
BEILIECTBAMH, €€ OCYUIECTBJICHUS, COOTBETCTBHH C MpaKTU4eC
HCIOJIb3yEeMbIMH B [MOHUMaHHE 0COOEHHOCTEN UHCTPYKIHEN KOt
MOBCEIHEBHOM XU3HU, | TPyAa MEPCOHANa XMMHYECKOMN paboTsl
3HaHHE JTabopaTopHOro | Jmaboparopuu
00OpyAOBaHUS U
N JI. Pa3zBuTHE yMeHUi
XAMUYECKON MOCYIbI, B
VIIPABJISITh CBOEH
MpaBUJ OBEICHUST U 5
IMO3HABaTEIbHOM
TEXHUKHA 0€30IIaCHOCTHU
JIeSITeIIbHOCTRIO, OLICHUBATh
B KaOMHETE XUMHUU
CUTYaIIMIO U OTIEPATUBHO
MPUHUMATD peIcHuE,
HaxXOJIUTh aJcKBaTHBIE
CIIOCOOBI B3aUMOJIEHCTBHUS C
OJIHOKJTACCHUKAMH BO BpeMs
y4eOHOH AeaTeTbHOCTH
66. 4.T'onoBasi KOHTpoJabHas | [IponsBoacTBO cepHOM M.Ucnonk3oBaTh BHYTpU- U | BeimonHenue

padora

KHCJIOThI

MC)KHpe[[MeTHI)IG
cBa3u. HccnenoBarh
CBOICTBA U3y4aE€MbIX BEIIECTB

3aJaHUN K II.
Breinonnenune
TECTOBBIX 3aJJaHUN




67-68 5-6AHanmu3 koHTpodsHOU | [[BeTHAs meTammyprust | M.Mcnons30BaTh BHYTpH- U Beimonnenne
pabotst.IloBTOpEeHNE MEXIIPEAMETHBIE 3a7laHuM K I1.
ceszu. HccnenoBarb Boinosinenue
CBOICTBA M3y4aeMbIX BEIIECTB | TECTOBBIX 3a/IaHUM

TPEBOBAHUNS K YPOBHIO ITOATOTOBKH BbIITYCKHUKOB
OCHOBHOMU OBIIEOBPA3OBATEJIbHON IKOJIbI

B pezynomame u3yuenusn xumuu yueHuK 00714ceH

3HATH/TIOHUMATh:

- XUMUYECKYI0 CUMBOJIUKY : 3HAKH XUMUUYECKHU X SJIEMEHTOB, (DOPMYIIbI XMMHUYECKIX BEIECTB U ypaBHEHUS XUMUUECKUX PEaKIIHi;

- saxcHellwiue XuMu4yeckue HOHAMUA. XUMUYCCKUN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHBIE aTOMHAas U MOJICKYJIspHash MacChl, MOH,
XAMHYECKas CBs3b, BEIICCTBO, KIacCCH(MKALMS BEIIECTB, MOJb, MOJIIpPHAs Macca, MOJSPHBIM 00bEM, XMMHUYECKash PEAKIUs, KIACCH QUKAIIUS
peakiuii, 3IEKTPOJIUT U HEIJIEKTPOJIUT, FJIEKTPOIUTUYECKAS TUCCOLNAIUSL, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHUE;

- OCHOBHblE 3AKOHbBL XUMUU: COXPAHCHUS MACChI BEIIECTB, TOCTOSIHCTBA COCTaBa BEINECTBA, MEPHOINYESCKUIN 3aKOH,

yMeTh:

- Ha3vleamp XUMUYECKUE SJIEMEHTHI, COSIMHECHUSI N3YYEHHBIX KJIACCOB;

- 00baAcHamb GU3NYECKUH CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI M MEpUOAa, K KOTOPHIM
AJIEMEHT NPUHAJICKUT B nepuoanueckor cucreme Jl. M. MeneneeBa; 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB 3JIEMEHTOB B IpEEIax MAJIbIX U
TJIaBHBIX TTOATP YIIIT; CYIHOCTh PEAaKIINii HOHHOTO OOMEHa;

- XapaKxmepu306amyp XUMIUYECKUE JIEMEHTHI (0T BOJIOPO/IA 10 KaJbIIHsl) Ha OCHOBE X MOJOXKEHUS B Teproanyeckoii cucreme /1. .

MennieneeBa U 0COOEHHOCTEW CTPOEHHUSI UX aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOECHHEM U CBOMCTBAMH BEIIECTB; XMMHYECKHE CBOMCTBA
OCHOBHBIX KJTACCOB HEOPTAHUYECKUX BEIIIECTB;

- onpedenamp COCTaB BEUICCTB MO WX (GopMysiaM, MPUHAICKHOCTh BEIIECTB K OMPEIEICHHOMY KIACCy COCAMHEHUM, TUMBl XUMHYECKUX
peakiii, BaJICHTHOCTh M CTETEHb OKHCJICHHS JJIEMEHTA B COCIWHEHMSX, TUI XHMHYECKOH CBSI3M B COEAMHEHUSX, BO3MOXXHOCTh MPOTCKAHUS
peaxuuii MOHHOTO OOMEHa,

- cocmaegnamp HOPMYITBl HEOPTAHUUYECKUX COCTUHECHHUI M3yICHHBIX KIACCOB; CXEMBI CTPOCHHS aTOMOB TIEPBHIX 20 2JIEMEHTOB MEPHOIMISCKON
cuctemsl JI. 1. MenpeneeBa; ypaBHEHHUSI XAMUYECKUX P EaKIIH;

- o0pawamuca ¢ XAMIUYECKON TTOCY101 1 1a00paTOPHBIM 000PYIOBAHUEM;

- PAcno3HABaAmb ONBIMHBLIM HymeM KHUCIOPOJ, BOJOPOM, YIJICKHCIBINH ra3, aMMHAaK; PacTBOPHI KHCJIOT W IIEIOYCH, XIOpHUI-, CyTbdaT-,
KapOOHAT-HOHBI;




- @bIYUCIAMB MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyrne COeIMHEHHS; MAacCOBYIO JIOJIO BEIIECTBA B PAacTBOpE; KOJIMYECTBO
BEIIIECTBA, 00bEM HIIM MACCY IO KOJIMYECTBY BEIECTBA, 00bEMY MIIM MACCE PEAreHTOB UIIM MPOIYKTOB PEaKIIuu;

HCNOJIb30BATH MPUOOpeTeHHbIE 3HAHUA U YMEHMS B MPAKTHYECKOH JeATeTbHOCTH U MOBCe/IHe BHOM KU3HU:

- s 6e30macHOro oOpaleHus ¢ BEIIeCTBAMU U MaTepHUaliaMu;

- DKOJIOTMYECKH TPAMOTHOTO IIOBEJCHUS B OKPY)KAIOLIEH Cpene;

- OLICHKH BJIMSHUS XUMUUYECKOTO 3arpsS3HEHUS OKpYKaIO el cpeibl Ha OpraHu3M YeJIOBEKa;

- KPUTUYECKON OIEHKU MH(OpPMAIIUU O BEUIECTBAX, UCIIOIb3YEMBIX B OBITY;

- IIPUTOTOBJIEHUS PACTBOPOB 33JaHHOM KOHIIEHTPALUH.
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