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IHosicHuTeALHAA 3AIMUCKA

PaGouas mporpamma mo xumuu s 8-9 kiaccoB pa3zpaboTaHa Ha OCHOBE (penepaabHOTO
rocyfaapcTBeHHOTo oOpazoBarenbHoro crangapra OO0, obpazoBaTenbHOM nporpammbel MBOY
«Emetkunckas COlI»1 u npuMepHO IporpaMMsl 110 XUMUH, a TaK )K€ Ha OCHOBE aBTOPCKOM
yuebHo# nporpammsl O.C. ['abpuensna.

Ha ©0a3ze mentpa «Touka pocra» oOecrednBaeTcsl peanu3anusi 00pa3oBaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOW HalpaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBAHUAMU 3aKOHOJATEILCTBA B cdepe o00pa3oBaHus U C Y4ETOM
pekomenmanuii denepanbHOrO omeparopa ydeOHOro mpenMera «Xumus». OOpazoBaTenbHas
IporpaMMa IO3BOJISIET UHTEIPUPOBATh peallu3yeMble MOAXO0/Ibl, CTPYKTYPY M COJIEp:KaHue IpH
opraHu3anuu o0ydyeHus XUMHHM B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3e J1000T0 M3 AOCTYIHBIX
yueOHo-Meroanueckux  komiuiekcoB  (YMK). Hcnmonw3oBanme oOopymoBanusi «Touka
pocTtay npu peanuzaruu nanaor OI1 mo3BosiseT co3aaTh yCIoBUS:

° JJId paCIIupCHUA COACPIKAHNA HIKOJIbHOI0O XUMHUYCCKOTO 06p830BaHI/I$[;

° JJIs1 TIOBBIILICHUA MO3HABAaTEJIbHON aKTUBHOCTU O6yanOIHHXC${ B €CTCCTBCHHO-
Hay49HOU 00J1acTH;

. JUIs  pa3BUTHUS JMYHOCTH peOEHKa B Tpolecce OOyd4eHHUS XUMHUH, €ro

crocoOHOCTEH, (OpMUPOBaHUS U YIOBJICTBOPEHHS COIMAIBLHO 3HAYMMBIX HWHTEPECOB U
MOTpeOHOCTEH;

. st paboThl ¢ OJapéHHBIMH NIKOJHHUKAMH, OPraHM3allMM WX pa3BUTHI B
pa3IM4YHBIX 00J7aCTAX 00pPa30BATEIBHOM, TBOPUECCKOH JICITEITHPHOCTH.

O0masi xapakTepuCTUKA y4e0OHOr0 nmpeaMmera « XuMushH)

XUMHUS Kak dJIEMEHT CHCTEMbl €CTESCTBEHHBIX HayK pacripoCTpaHuIa CBOE BIHMSHHE Ha
Bce 00jJacTM 4YeJ0BEYECKOTO CyI€CTBOBAaHMA, 3aJajla HOBOC BHJACHUC MHpa, CTajla
HCOTBCMJICMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIbTYPBbI, H€06XO,Z[I/IMBIM YCJIOBUEM KU3HU O6H_ICCTB8.Z
3HAaHUC XHUMHH CIIYXKHUT OCHOBOI JJIA (bOpMI/IpOBaHI/IH MHPOBO33pCHHA UYCIIOBEKA, €TI0
MPEACTABICHUN O MaTePUAILHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POopMUpYyEMbIe XUMHUEH
IpEACTaBICHHUA O B3aUMOIIPEBPAILICHUAX OHECPIUHM H 00 OBOJIIOLIMKM BCUIECTB B IIPHUPOJE;
COBpEMCHHAasA XWMUSA HaAIlpaBJICHA Ha PCIICHHUC ro0aIbHBIX HpO6J'ICM YCTOfIqHBOFO Pa3BUTHA
4CJII0OBCUYCCTBA — CBIpBCBOfI, BHGPFCTH‘ICCKoﬁ, HHIHCBOﬁ U DKOJIOTHYECKOH 663OHaCHOCTI/I,
HpO6J’I€M 3APaBOOXpPAaHCHHA. B YCIOBUAX BO3PACTAOMICTO 3HAYCHUA XUMUHU B JKU3HU 06IJ_[€CTBa
CYIIECTBECHHO IIOBBICHUJIACH POJIb XUMHUYCCKOI'O O6paSOBaHI/IH. B nnane coyaJiu3aliliki OHO
ABJACTCA OJHHM M3 YCJIOBI/Iﬁ (1)OpMI/Ip0BaHI/IH HHTCJUICKTAa JIMYHOCTH W TapMOHHUYHOI'O eé
Pa3BUTHA. COBpCMCHHOMy YCJIOBCKY XHMHYCCKUC 3HAHUA HCO6XOI[I/IMBI JJIA HpI/IO6p6TeHI/I${
O6H_I€KyJ'II>TypHOFO YPOBH:, MO3BOJIAIOLICTO YBEPCHHO TPYAUTHCSA B COHUYMC H OTBETCTBCHHO
y4aCTBOBATh B MHOFOO6pa3HOI71 KHN3HHU O6I_I_IGCTBa, UL OCO3HAHUSA BaKHOCTH PA3yMHOI'O
OTHOIICHHUA K CBOCMY 3J0OPOBbIO U 3O0POBBIO APYIrUX, K oxpyxcaromeﬁ HpI/IpO):[HOﬁ cpeae, Ay
IpaMOTHOI'O MOBEACHUA NIPHU HUCIIOJIb30BAHUU PA3JIMYHBIX MATCPUAIOB U XUMHUUYCCKUX BCIICCTB B
HOBCC,HHCBHOﬁ JKU3HU XHUMHYECKOE O6pa3OBaHI/Ie B OCHOBHOH IIKOJ€E SBJISETCS 0a30BBIM IIO
OTHOIICHHUK K CHUCTCMC 06mero XUMHNYCCKOI'O 06pa3013aHI/1;1. HOBTOMy Ha COOTBCTCTBYIOIICM
€My YpOBHE OHO pealu3yeT MPHUCYIIUE OOIIeMY XUMHUYECKOMY OOpa30BaHHUIO KIIOUEBHIE
HEHHOCTH, KOTOPBIC OTpaA)KAOT TOCYAAPCTBCHHELIC, O6H_IGCTBCHHI>IC U HWHIAWBUAYAJBHBIC
MOTPeOHOCTH. DTUM OMpEAeNseTCs CYIIHOCTh O0Iel cTpaTerud OOy4deHHs, BOCHUTAHUS U
pa3BUTHSL 00YYaIOIIMXCSl CPECTBaMH y4eOHOTO mpenmera «Xumus». M3ydenue mpenmera: 1)
CrocoOcTByeT (hOPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTUHBI MHUpa, AOCTHXKCHHIO OOIIed u
(IJYHKHHOHaHBHOﬁ I'paMOTHOCTH, HACT BO3MOKHOCTU JII CaMOPA3BUTHUA JIMYHOCTH. 2) BHOCUT
BKJIaJd B q)OpMI/IpOBaHI/IC MBIIIJICHUA U TBOPYCCKHUX CIIOCOOHOCTEN MNOAPOCTKOB, HABBIKOB HX
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CaMOCTOSITEIIbHOW yUeOHOM AeATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B IMOBCEJIHEBHOW JKHM3HH, TaK U B NPOPECCHOHATBHOU ICSITENHHOCTH; 3)
3HAaKOMHT CO CIEUU(UKON HAYYHOTO MBIIIICHHS, 3aKJIabIBACT OCHOBBI IIEJIOCTHOTO B3TJIs/1a HA
CAMHCTBO IMPUPOALI MW UYCJIOBCKA, MABJIACTCA OTBCTCTBCHHBIM J3TallOM B q)OpMI/IpOBaHI/II/I
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH HOJPOCTKOB; 4) cmocoOcTByeT  (OPMUPOBAHHIO
HEHHOCTHOI'O OTHOWICHUSA K €CTCCTBCHHO-HAYYHBIM 3HAHHAM, K IMPHUPOAC, K YCIIOBCKY, BHOCHUT
CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHuE MOIPOCTKOB

Ha3Bannbsie HampaBieHuss B OOy4eHMH XHUMHH O0O€CINEYMBAIOTCS — crenu(ukoit
COJACpKaHuA NpcaMETa, KOTOpBIfI ABJACTCA TICAArOrvdcCKu aaallTUPOBAHHBIM OTPaXCHUCM
0a30BOIl HAyKH XMMHHU Ha ONpeneneéHHOM dTane e€ pa3BuTHs. Kypc XUMUM OCHOBHOHM HIKOJIBI
OPUEHTHUPOBAH Ha OCBOEHHME OOYYAIOIIMMHCS OCHOB HEOPraHMYECKOW XUMHUU U HEKOTOPBIX
MOHATUM U CBeleHUH 00 OT/IENbHBIX 00bEKTaX opraHudeckoi xumuu. CTpyKTypa coJiep:KaHus
npenMera chopMupoBaHa Ha OCHOBE CHCTEMHOrO MMojaxoja K ero uzydenuro. CopeprxaHue
CKJIaAbIBAC€TCA U3 CUCTCMBI MIOHATHH 0 XUMHYECKOM DJIEeMEHTE 1 BCIIIECCTBEC U CUCTEMBbI OHATHHU
0 xumHuueckod peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OpraHM30BaHbl [0 MPUHIUILY
MIOCJIEIOBATEIbHOTO Pa3BUTHUsI 3HAHUM HAa OCHOBE TEOPETUYECKUX IMPEACTaBICHUI pa3HOro
YPOBHA: ATOMHO-MOJICKYJIAPHOTO YUCHHUA KaK OCHOBBI BCETO CCTCCTBO3HAHUA, YPOBHA
nepuoandeckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUEHHSI O CTPOCHUHU
aToMa ¥ XUMHUYECKOM CBA3HU, HpeJICTaBJ'IeHI/Iﬁ 00 SHGKTpOJ'II/ITI/I'-IeCKOI\/II Jucconuanumy BEUICCTB B
pacTtBopax. TeopeTnueckue 3HaHHUS PacCMaTPUBAIOTCS HA OCHOBE SMIUPHUUYECKU MOJTYyYEHHBIX U
OCMBICJIICHHBIX (1)aKTOB, Pa3BHUBAIOTCA IMOCICAOBATCIIBHO OT OJHOIO0 YpPOBHA K JOpyromy,
BBITIOJNIHAS (DYHKIUH OOBSICHEHHMS] M TNPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH
MPAKTUYCCKOro MPUMCHCHUA W TIIOJTYUCHUA H3Yy4YaCMbIX BCIHICCTB Taxkas opraHusanus
COJICpXaHUs Kypca CHOCOOCTBYET TMPEICTABICHUIO XUMHUYECKOW COCTABIIIIONICH HaydHOU
KapTUHBI MHpa B JIOTHKE €€ CUCTEMHON MpUpoAbl. TeM caMbiM 00eCHedrnBaeTCs BO3MOMXKHOCTD
Ui GOopMUPOBaHUS Y 00y4JaIOUIUXCS LIEHHOCTHOTO OTHOLIEHUS! K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAHUS B Hayke. BaKHO Takke 3aMeTUTh, YTO OCBOEHHE COJEP)KaHUS Kypca MPOUCXOIUT C
MPUBJICYCHUEM 3HAHUH W3 paHee M3y4eHHBIX KypcoB: «Okpyxkaromuii mupy, «buomorus. 5S—7
Kjaccb» U «dusnka. 7 Kimacey.

Jlannast o6pa3zoBaTesbHas MporpaMMa 0OeCreunBaeT YCBOCHUE YUAIMMUCS BaKHEUIITNX
XMMHYECKUX 3aKOHOB, TEOPHM M TMOHATUI; (OpMUPYET NpPEICTaBICHHE O POJIH XUMHUHU B
OKpPYKaIOIlleM MUPE U KU3HU uesoBeka . [Ipy 5ToM OCHOBHOE BHHUMAaHHE YJENSIETCA CYIIHOCTH
XMUMHUYECKUX PEaKIUil U MeToJaM HX ocyliecTBieHus . OIHMM U3 OCHOBHBIX IPHHIIMIIOB
MOCTPOCHUSI MPOTPAMMBI SBJISETCS HPUHLUI JOCTYHHOCTH . DKCHEPUMEHTAlbHbIE JIaHHBIEC,
MOJIyYE€HHBIE YYAIIUMUCS IPU BBIMOJIHEHUH KOJIUYECTBEHHBIX OIBITOB, MO3BOJSIOT Y4aIUMCS
CaMOCTOSITENIbHO JIeTIaTh BBIBOJBI, BBISBIATH 3aKOHOMepHOCTU . [lonxonpl, 3allo’KeHHBIE B
coJiep’KaHHe MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOJMMBbIE YCIIOBUS JUIsl CUCTEMHOTO YCBOGHUS
yUYalIUMHKCSI OCHOB HayKH, JUIsl 0OeCreueHrs pa3BUBAIONIETO M BOCIUTHIBAIOIIETO BO3ACHCTBUS
oOyueHusi Ha JUYHOCTH ydarierocs . @opMupyemblie 3HAHHS JTOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOexAeHUN MIKOJIbHUKA, IEHTPATIBHBIM SJPOM €r0 HayYHOTO MHUPOBO33PEHHUS .

ey 1 0CO0OCHHOCTH U3YUYEeHHS Y4eOHOI0 MpeaAMeTa

K HaIpaBJICHHUIO HepBOCTeHeHHOﬁ SHAYUMOCTH IIpU peajin3dauun 06p830BaTeJ'IBHBIX
¢bynkuuit  npenmera  «XHUMHS» TPAJULIMOHHO OTHOCAT (OpPMUpOBAaHME 3HAHUM OCHOB
XUMHYECKOM HAayKHU KakK oOmactu COBPEMCHHOI'O0 €CTCCTBO3HAHU, HpaKTquCKOﬁ JACATCIIBHOCTH
YCJIIOBCKAa M KaK OJHOI'0 M3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBI. 38.)18.‘18. npeaMeTa COCTOUT B
(I)OpMI/IpOBaHI/II/I CUCTEMBl XHMUYECKUX 3HAHMU — BaXKHEUIIIHUX (I)aKTOB, HOHHTHfI, 3dKOHOB H
TCOPCTUYCCKUX HOHO)KCHHﬁ, AOCTYITHBIX OGO6H.[CHPII>1 MHPOBO33PCHUYCCKOI'O XapaKTCpa, sA3bIKa
HAaYKH, 3HAHUU O HAYYHBIX MCTOHAaX MU3YUYCHHA BCIICCTB U XUMHYCCKUX peaKuHﬁ, a TaKXKEC B
(I)OpMI/IpOBaHI/II/I H pa3sBUTHU YMCHI/Iﬁ H CII0co00B ACATCIIBHOCTH, CBA3AHHLIX C IIJIAHUPOBAHUCM,
Ha6J'IIO,Z[eHI/ICM U [OPOBCACHHUCM  XUMHUYCCKOTO  SKCIICPUMCHTA, COGJIIOI[CHI/ICM mpaBHJI
0€3011aCHOTO o6pameHI/151 C BC€IICCTBaAMH B HOBCCI[HGBHOfI JKHU3HU. Hap;my C J3TUM 1IN
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U3yYeHHs] TpeaMeTra B MpOorpaMMme YTOYHEHBI M CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obpasoBanus. Ceroanss B oOpa3oBaHHH 0CO00
3HaYMMOM MpHU3HAETCS HANPABICHHOCTh OOy4YeHHsS Ha Pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
(dopmupoBanue €€ HHTEIUIEKTa U 001IeH KyabTypbl. OOyueHHEe YMEHHUIO YYUTHCS U MPOJIOIDKATH
cBOE 00pa3oBaHHME CAMOCTOSTEIBHO CTAHOBHUTCA OJHOW M3 BaXHEUIIMX (YHKUUH ydeOHBIX
IPEMETOB.

B cBs13u ¢ 3TUM TIpH M3yYEHUH MpEeaMeTa B OCHOBHOM IIKOJIE JOMUHHPYIOIIEE 3HAUCHUE
nproOpen Takue e, Kak:

* popmMupoBaHUE UHTEIUICKTYAIBHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEILHOMY IPHHATUIO PEHICHWH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH,

* HamNpaBJICHHOCTh OOYYEeHUS Ha CHCTEMAaTHYeCKOE€ NPHUOOIICHHE YYalIuxcsi K
CAMOCTOSITEIbHOW ~ TMO3HABATENBHOM  JEATENBHOCTH, HAYYHBIM  METOAaM  IO3HAHWS,
(hopMUPYIOIUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

* o0OecreueHne YCIOBUM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaAIOUUMHUCS OIBITA
pa3HOOOpa3HOW NEeATENFHOCTH, TIO3HAHUS W CaMOTIO3HAHWSI, KIFOYEBHIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHH ), HMEIOIINX YHHUBEPCAILHOE 3HAYCHUE JIUTsl Pa3IMYHBIX BUJOB JEATEIBHOCTH;

* (opMupoBaHHE YMEHHI OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIETO MHUpa Ha
OCHOBAHWY 3HAHWH U OTBITA, TOJYYCHHBIX TIPU U3YYCHUU XUMHUH,

* popmupoBanue y 00ydaromuxcs TyMaHUCTHYECKIX OTHOIICHHUH, ITOHUMAaHUS IIEHHOCTH
XAMUYECKAX 3HAHUHU IS BBIPAOOTKH SKOJIOTUYECKH IIEIeCOO0pa3HOrO TMOBEACHUS B OBITY U
TPYAOBOM NESATEIBHOCTH B LEJIAX COXPAHEHHSI CBOETrO 3/I0POBhA M OKPYXKAIOIIEH MPUPOIHOMN
Cpensl;

* pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHS OOIIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANTPABIECHHOCTH JTaTbHEHIIIEr0 OOyIeHHUS.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM IJIaHe
B cucreme o6mero oOpa3zoBanus «XuUMHsS» TpH3HAHA O00S3aTEIBHBIM YYCOHBIM
MpeIMeTOM, KOTOpbIM BXOJAUT B cOCTaB mpeAMeTHONH oOnactu «EcTecTBeHHO-HAy4HbIE
npeAMEThI». YYeOHBIM IUIaHOM Ha €€ m3ydeHue oTBeneHo 138 yueOHBIX yacoB — 1Mo 2 4 B
Hezeno B 8 M 9 Kiaccax COOTBETCTBEHHO.

Conep:xanne o0pa3zoBaHus 10 roaaM o0y4eHust

(mpakTHyecKast 4acTh y4eOHOTO COJIepIKAHHUS npeaMera yCHJICHA
MaTepuaJbHOTEXHUYECKON 0a3zoii meHTpa «Touka pocray, HCHOJB3YyeMOTO Ul pealu3aluu
00pa3oBaTeNbHbBIX IPOrpaMM B paMKax MPENoJaBaHUsT XUMHUH)
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Beeoenue

Yro uzyuaer xumus. [IpocTsie u cioxHbie BemiecTBa. CBOWCTBA BELIECTB. XUMUYCCKUI
aneMeHT. GOPMBI CYIIECTBOBAHUS XUMHYECKOTO JIEMEHTa. XUMUYECKHE SIBICHUS, UX OTINYUC
OT (U3HYEeCKUX SBICHHH. JIOCTIKEHMS XMMUU W WX MpPaBUIBHOE HCHOJNb30BaHue. Vcropus
BO3HHKHOBEHUS U PAa3BUTHUS XUMHUH. POJIb OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHHH XMMHUYECKOW
Hayku. OCHOBHbIE 3aKOHBI XHUMMH. OOIIee 3HAKOMCTBO CO CTPYKTYpOil IepHoanYecKoil
TaOmuuel: mepuoasl W rpynmbl. Tabmuma J[.M. MeHzaeneeBa Kak CHpaBOYHOE MOCOOHME IS
HOJy4YEeHHUs] CBEJACHHH O XHMHYECKHX 3jieMeHTaX. OOO03HaueHHe XHMUYECKUX DIEMEHTOB.
[TpoucxoxaeHne Ha3BaHWI XUMHUYECKHMX 3JIeMeHTOB. Tabmuua MenneneeBa Kak CIpPaBOYHOE
noco6ue s MOTy4EeHUs] CBEJCHUH O XUMHUYECKHX 3JIeMeHTax. XuMuueckass GopMmyia, HHAEKC,
K02 UIMEHT: 3anucy U uTeHne Gopmya. Macca atoMoB U MoJiekya. OTHOCHTENbHAS aTOMHast
Macca. OTHOCHTENbHAs MOJIEKYIIpHas mMacca. PacdeT MaccoBOHM J0JIM XMMHYECKOTO 3JIEMEHTa
no opmyse BemecTsa.

Amompl Xumuueckux 31eMenmos



JlokazarenbcTBa CIOXHOCTH CTpoeHuss aromoB. OmbiTel Pesepdopna. Ilnanerapnas
MOJIENIb CTPOCHMS aTOMOB. XAapaKTEpPUCTHKAa HYKIOHOB. B3auMOCBSA3b MOHATUN: IIPOTOH,
HEUTPOH, MaccoBoe uucio. COBPEMEHHOE OIPENCIIEHUE MOHATUS «XUMUYECKUN 3IEMEHT.
W3meHeHust, MpOUCXOJAIIME C YUCIOM IIPOTOHOB, 3JIEKTPOHOB U HEHTPOHOB B COCTAaBE aTOMOB
XMUMHMUYECKUX DJIEMEHTOB. M30Tombl, Kak pa3HOBUJHOCTb AaTOMOB OJHOIO 3JIEMEHTA.
XapakTepucTuka 37eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000J0YeK aTOMOB 3eMeHTOB. [loHsaTue
O 3aBEpUICHHOM M HE3aBEPLIEHHOM JIEKTPOHHBIX (IHEPreTUUYECKuX) ypoBHsX. PacrosoxeHnue
AJIEKTPOHOB HA JSHEPreTMYECKUX YpPOBHAX, AaTOMbl METAJUIOB M HeMmeTaujoB. LoHbl
MOJIOKUTENBHBIE M oTpulatenbHelie. [lonsTre nona. MoHsl, 00pa3oBaHHBIE aTOMaMH METAJUIOB U
HemetaioB. [loHsTHe 00 MOHHOW CBSI3M, CXeMBbI 00pa30BaHUs MOHHBIX COeTUHEHUH. CXeMbl
o0pa3oBaHUsl MOJIEKYJ. DJEKTPOHHBIE W CTPYKTypHBIE (Qopmyinbl. KoBaneHTHas mojsipHas u
HEToJsipHas XuMudeckne cBsi3u. Cxembl oOpazoBanus monekyn coeaunenuii (HCI, H20, NHs u
Ip.). DIEKTPOHHBIE W CTPYKTypHBIE (Gopmynbl. CxemMbl 00pa30BaHUsI JIBYXaTOMHBIX MOJEKYII
BOJIOpPOJIa, XJIOpa, CEepbl, a30Ta WU Jp. ODIEKTPOHHbIE M CTPYKTypHbIe (popmynsl. KpaTHocTb
XUMHUYECKON cBsi3U. [loHATHE O MeTammmyeckoi cBsA3W. EnuHas mpupona XUMUYECKOW CBA3U.
[TonstTue 00 arom-uoHax. IloHsiTue 00 0000IIECTBIEHHBIX JJIEKTPOHAX. BpINogHEHNE
yIpa)xHEHUH, MOAr0OTOBKAa K KOHTPOJILHOM padoTe.

IlIpocmouie éeuwiecmea

XapakTepucTUKa IMOJOKEHHsSI JIEMEHTOB-METaNIOB W HemeTasioB B Ilepuoauueckoit
cucreme. CtpoeHue ux aromoB. Du3nueckue CBOMCTBA METAJUIOB M HEMETAUIOB — MPOCTBIX
BemecTB. PacueT OTHOCUTENBbHON MOJNEKYISIpHONH Macchl (IOBTOpPEeHHE). AJUIOTpOnus Ha
npumepe oJioBa, (ocdopa, kuciaopoga u yriaepona. KomuuecTBo BeliecTBa M €IWHHUIBI €r0
W3MEpEeHUs: MOJIb, MUJUIUMOJIb, KHJIOMOJIb. [locTossHHas ABorazipo. PacueT MonekyaspHbIX Mace
BELIECTB MO HX XUMHUYECKHUM ¢opmyraM. MuuMMoisipHas W KUJOMOJISIpHAs MAacchl.
BrinonHeHue ynpaxHEHH ¢ UCIIOIb30BAHUEM MOHATHM «IIOCTOSIHHAsA ABOTaJipo», «KOJIUYECTBO
BEIIIECTBA», «Macca», «MoisipHas Macca». OO0o00lieHne M 3aKperieHHe 3HAHUW 10 TeMme
«KonuuecTBo BeriecTBa», pelieHrne IKCIepPUMEHTAIbHBIX 3a/1a4u. [loHsTHe 0 MOIsIpHOM 00beMe
razoB. HopmanbHbie yClnOBUSA. MUJUTMMOJIIPHBIA W KWJIOMOJISIPDHBIA 00beM. BpImosiHeHHe
YOpaXHEHU C HUCMOJIb30BAaHUEM MOHATHI «MOJSPHBIE 00BEM», «KOJUYECTBO BEILECTBAY,
«Maccay, «MoJsipHas Maccay. O0o01IeHre U 3aKperuieHne 3HaHui Ha TeMy «MoJpHBIi 00beM
ra3oBy, pellieHHe IKCIEPUMEHTaNbHbBIX 3a1a4. O000IIeHre U cucTemMaTu3alys 3Hanuil. Pemenue
3a/1a4 ¥ yIpa)KHEHUH ¢ UCIIOJIb30BAaHUEM NOHITHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM», «IIOCTOSIHHAsE ABOTaAPOY.

Coedunenun XumuuecKkux 3nNemMeHmos

[lonsitnue o cremenu okwuciaeHus. OnpenerneHue CTENEHH OKHCIEHUS MO (popMmynam
coenunenuil. CoctaBieHue Qopmyn OMHAPHBIX COEAMHEHUH, OOIIUI croco0 WX Ha3BaHUML.
Oxcuppl. CoctaBnenue ux ¢Gopmyn U HazBaHuil. Pacuetsl mo ¢opmynam. CoctaB U Ha3BaHUs
OCHOBaHUH, ux knaccudukanusa. Pacdersl mo ¢opmynam ocuoBanuid. [IpeacraBurenn: NaOH,
KOH, Ca(OH)2. Pacuersi mo ¢opmynam ocHoBanuii. COCTaB M Ha3BaHHS KHCIIOT, HX
knaccudukanus. Pacderst mo Qopmynam kucior. IlpencraBurenu kucnor. Pacuersl 1o
dbopmynam kucnot. CocraB u Ha3zBaHus cosield. Pacuetsl o ¢opmynam coneit. [lpencraButenu
coneit: NaClI, CaCOs, Ca3(PO4),. Pacuersl mo ¢opmymnam comneii. IIpoBepounas pabota 1o
OCHOBHBIM KJlaccaM HEOpraHMuYecKuX BemllecTB. Pacuersl mo ¢opmysnaM OCHOBHBIX KJIacCOB
HEOpPraHMYecKuX BemecTB. AMQOTepHble M KpUCTAUIMYeCKue BellecTBa. Kpucramanmueckue
pemetrku. [ToHATHS 0O MEXMOJIEKYIIPHOM B3aMMOAECHCTBUN U MOJIEKYJISIPHON KPHUCTAJNINYECKOU
pemerke. CBoicTBa BEIIECTB C 3TUM TUIIOM penleTkd. CBOWCTBA BELIECTB C Pa3HbIM THUIIOM
KPUCTAJTIMYECKHUX PELIETOK, X MPUHAUIEKHOCTD K Pa3HbIM KilacCcaM COE€AMHEHUH. B3anmocBsI3b
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUIOB XUMHUYECKOU CBSA3H. [IOHATHSA O UNCTOM BEILECTBE U
cMmecH, ux omnuust. [Ipumepsl KUIKUX U Ta3000pa3HbIX cMeceid. CrocoObl pazeneHust cMecei.
[ToHsiTHS O MONMM KOMIIOHEHTa cCMecH. BbluncieHue ee B CMeCH M pacdyeT Macchl MM oObema
BEIIECTBA B CMECH I10 ero Jiosie. Pemenue 3aqay 1 ynpakHeHUI Ha pacyeT A0JIM (MacCOBOM MM



00BEMHO) U HAXOXKJICHHE Macchl (00beMa) KOMIIOHEHTa CMECH. BBIMOIIHEHNE yIpaKHEHUH U
peuieHue 3aaay.

H3zmenenusn, npoucxooaujue c eeujecmeamu

CriocoObl OYHCTKH BEIIECTB, OCHOBaHHBIE Ha WX (PHU3WYECKHX CBOMcTBax. OumcTka
MUTHEBON BOJBI, meperoHka Hedru. IloHATHE O XUMUYECKUX SIBICHHSX, UX OTJIMYHE OT
¢usnueckux. [Ipu3Hakum W yCIOBHS TMPOTEKAHHWS XHUMHYCCKUX peakiuid. Peakuus ropeHwHs.
KonuuecTBeHHass CTOpOHAa XMMMYECKUX pEakUui B CBETE Y4€HHUsS 00 aromMax M MOJEKyJax.
3HavyeHHe 3aKOoHAa coxpaHeHusi macchl BemiecTB. Ponb M.B. JlomonocoBa u JI. [anpToHa B
OTKPBITUM U YTBEPXKICHUU 3aKOHA COXPaHEHUS Macchl BemiecTB. [loHsATHE O XHMHYECKOM
YpaBHCHUU KaK 00 YCIIOBHOH 3aITMCH XUMHUYECKOW PEAKIMH C TMTOMOIILI0 XUMHUYECKUX (HOPMYIT.
3HaueHue HHJAEKCOB U Kod3pduuueHtoB. CocTaBieHUE YPaBHEHMH XHMHUYECKUX pEaKLUM.
Pemenune 3azay Ha HaxoXKJIEHHE KOJMYECTBA, MacChl WJIM 00bEMa MPOJYKTa peakuuu MO
KOJIMYECTBY, Macce UM 00bEMY MCXOJHOTO BellecTBa. Te jke pacueThl, HO C MCIOJIb30BaHUEM
MOHATHS «J0JIsD» (MCXOJHOE BEHIECTBO JIAaHO B BUJE PAacTBOPA 33JaHHON KOHIUEHTpPALUU WIH
COJIEP’KUT OTIPEJIENIEHHYIO JI0JII0 puMeceil). Pelenne skcrepuMeHTalbHbIX 33/1a4, 3aKperIeHHe
3HaHUN N0 TeMe «XUMHUYecKue ypaBHEHUs». CyIIHOCTh peakUuil pas3jioKEeHUs U COCTaBJIECHHE
YpaBHEHUM pEeaKui, MPOACIAHHBIX ydHuTesneM. [IoHATHE O CKOPOCTH XMMHYECKHX PEaKIUH.
Karamuzatopsr, ¢depmentsr. CymHocTh peaknuii coenuHeHus. CocTaBieHHE YpaBHEHUM
peakuuii, nmpoAenaHHbIXx yunrtesneMm. CylHOCTh peakuuid 3amemenus. CoCTaBlIeHUE YpaBHEHUH
peakuuii, NPOJECIAHHBIX yduTENeM. Ps aKkTUBHOCTM METAIOB, €r0 HCIOJIB30BAaHUE JUIS
MMPOTHO3WPOBAHUSI BO3MOXKHOCTH TPOTEKAHUS PEAKIMA MEXIy MeTalllaMd W pPacTBOpPaMH
KHUCIJIOT. Peaknuy BBITECHEHUS OJHUX METAJJIOB M3 PACTBOPOB MX COJIEH IPYTMMHU METAJIaMHU.
CymHocTth peakuuii oomeHna. CocTaBieHHE ypaBHEHUH peakIuil, MPOJIETaHHbIX YYUTEIIEM.
Peakuuu HelTpanu3anuu. YCIOBUS TEUCHHS PEAKIMNA MEXAY PaCTBOpPAMHU KHUCIIOT, MIEIOYEH U
cojiel N0 KOHNA. TUIbl XUMHUYECKHX peakiuuid (M0 MPHU3HAKY «YHCIO U COCTaB HCXOJHBIX
BELIECTB M MPOAYKTOB pEaklHW») Ha NpUMepe CBOWCTB BoAbl. Peakmus pasioxeHus —
ANEKTPOJIN3 BOJbL. Peaknum coenMHEHHs — B3aMMOJEWCTBHE BOJbBI C OKCHIAMHU METAIOB U
HeMeTtauioB. [loHsTne «rumpokcuasl». Peaknum 3amelieHuss — B3aUMOJCHCTBHE BOJBI C
IIEJIOYHBIMU U LIEJIOYHO3EeMENbHBIMU MeTaiaMu. Peakuuu oOMmeHa (Ha mpumepe TUApoJin3a
cynbdaTa alOMUHMS U KapOupa kambius). Pemenue 3amau u ynpaxkuenuil. Iloaroroka k
KOHTPOJILHOU padoTe.

Ilpocmeriumue onepayuu c eeujecmeamu (XUMU4EeCKUil NPAKMUKYM)

[IpaBuna TexHuku OE30MACHOCTH MpHU OOpallleHUuu ¢ JabopaTOPHBIM OOOPYIOBAaHUEM,
pu pabote B kKaOMHETE XUMHUU. 3HAKOMCTBO C JJabopaTopHbIM 00opynoBaHueM. Ou3nyecKkue u
XUMUYECKUE PEaKIUU MpU ropeHuu cBeud. KauecTBeHHbIN cocTaB mouBbl. Cpena MOYBEHHOTO
pactBopa. AHanu3 Bojbl. [Ipo3pauHocts Boabl. IIpu3HAaKM XMMHUYECKUX pEaKIUi: BBIJICICHUE
rasa, BbIIAJCHUE OCajJKa, U3MEHEHHE 1iBeTa BellecTB. KauectBennsle peakuuu. [Ipuroroienue
pacTBopa caxapa M pacueT €ro MaccoBOM J0JM B PaCTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnoco  oomena.  OxucaumenbHo-
eoccmanogumelbHvle peaKyuu

PactBopbl. ®usnueckass U XUMHUUYECKass TEOPHUS pacTBOPOB. TeEIJIOBbIE SIBJICHUS IPHU
pacTBopeHuu. ['mapaTel M KpHUCTAIIOTUAPATHI, KpUCTaUIM3alMOHHAs Boja. HackllieHHsle,
HEHACBIIIEHHbIEC, MEPECHIIIEHHbIE PAaCTBOPBHL. XOPOUIO PaCTBOPUMBIE, MaJOpPaCTBOPUMBIE U
MPAaKTUYECKH HEPACTBOPHUMBIE BEIIECTBA. DIEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHUECKAS
JUCCOIMAalUs U accouuanus. MexaHn3M IUCCOUMAMU BEIIECTB C Pa3jJMYHbIM THUIIOM CBSI3H.
CreneHb ANEKTPOIUTHYECKON nuccoranuu. CUIbHBIC U cadble 2MEKTPOIUTHL. DIEKTPOIUTHI U
HEIJNEKTPOJUTHI. MeXaHu3M [HUCCOLMAlMU BEHIECTB C pa3IMyHbIM THUIOM CBsA3M. CTerneHb
ANEKTPOIUTHYECKON Auccormanii. CuiabHbIe U cialbie MeKTpoauThl. MoHbsl. CBONCTBA HOHOB.
Knaccudukarus HOHOB 10 COCTaBY (MPOCTBIE U CIOKHBIE), MO 3apsAay (KaTHOHBI U aHUOHBI), TIO
HAIMYUIO0 BOJHOW O0OJIOYKH (THIPOTUPOBAaHHE M HETHAPOTHpOBaHKE). OCHOBHBIC MOJIOKECHUS
TO/M. Peakuuu B BOAHBIX pacTBOpax 3MeKTPoIUTOB. HeoOpaTtumble u oOpaTHMbIE peaKIIUU.
MounekyngpHoe W HOHHOE YypaBHeHHE peakuuid. Peakuum woHHOTO oOOMeHa. Peakmum
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Hedtpamu3anuu. Kucnotel. Mx xiaccupukanus 1O pa3inyHbiM npu3HakaMm. OmnpeneicHue
KHUCJIOT KaK 3JIEKTPOJIMTOB, UX Auccolanus. B3anMoaelcTBue KUCIOT ¢ METaJIaMH, YCIIOBUS
TE€YEHUs ITHX PEaKUMH. DIEKTPOXMMMUECKUN DPsJl HaNpsyKEeHUs MeTauloB. Biaumopeiictue
KUCJIOT C OKCHJIaMM METAJUIOB W OCHOBaHUAMM. Peakuuu HeuTpanusaiuu. B3aummonencTBue
KHCJIOT C COJIIMH. 3allUCh YPAaBHEHHM peakiuil (MOJIEKYJISIPHBIX U MOHHBIX) C HUCIIOJIb30BAHUEM
TabMUIBl  pacTBOpUMOCTH. OrmpeneneHrne OCHOBAaHMM KakK JJIEKTPOJIMUTOB, WX TUCCOIUAIINS.
Krnaccudukanuss OCHOBaHWMU 1O pa3IUYHBIM IPU3HAKaAM. B3auMoJIeHCTBHE OCHOBAHHH C
kuciaoramu (moBTopeHue). B3aumopneiictBue wmienodyet ¢ comsmu  (paGota ¢ TalnMIel
pacTBOPUMOCTH) U OKCUAAMM HEMETaUIoB. Pa3noxeHne HepacTBOpUMBIX ocHOBaHuil. CocTas
OKCHUJIOB, UX Kiaccu@ukanusi. CBONCTBA KMCIOTHBIX U OCHOBHBIX OKCHI0B. OnpezaeneHue conei
KaK »JJIEKTPOJHUTOB, HMX muccomnmanus. Kraccudukamus coneir. B3aumopeiictBue coseil ¢
MeTajulaMH, OCOOCHHOCTHM JTHX peakIMil U B3aUMOJEWUCTBHE coJied c coisiMu (pabota C
Tabnuuen pacTBOopuMoOCTH). B3aumoseiicTBue cosieil ¢ KMcIoTaMu | IejaoyamMu (IIOBTOPEHHUE).
[ToHsiTHE O TEHETHYECKOW CBSA3M U IN€HETHMUECKUX PSAAaX METalIoB M HeMeTauloB. Pasnuunbie
MpPU3HAKA KJIacCUPUKAIMM XUMHUYECKMX peakuuil. OnpeneneHue CTENeHed OKUCIEeHUs
AJIEMEHTOB, O0Opa3yIoIIUX BelIecTBa pa3NuyHbIX KkiaccoB. Peakumn OBP. Ilonstue 006
OKHUCIJIUTEJIE U BOCCTAHOBMUTEJE, OKHCIEHUN M BOCCTAHOBJIEHMU. PellleHne pacueTHbIX 3a4a4 10
YpaBHEHHUSM, XapaKTePU3YIOIIUM CBOWCTBA OCHOBHBIX KJIACCOB COEIWHEHUMN, W BBIIOJHEHUE
OCHOBHBIX KJIaCCOB COEIUHEHHIl 3TOro IUlaHa Ha TeHeTHMYecKyl cBsA3b. [loaroroBka K
KOHTpOJIbHOU padoTte. iToroBast KOHTposbHas paboTa.

9 KJIACC 2024/2025 yueonwtit 200

Ob6wan xapakmepucmuka xumuueckux riemenmos (4 u).

Ctpoenue aToma, XapakTep MPOCTOTO BEIIECTBA; CPaBHEHNE CBOKMCTB IMPOCTOTO BEIIECTBA
CO CBOWCTBaMM TIPOCTBIX BEIIECTB, OOpPa30BAHHBIX COCEIHUMH TIO TEPUOAY W TOIArPYIIE
3JIEMEHTaMH; COCTAaB M XapaKTep BBICIIETO OKCHJA, THAPOKCUIA; COCTAB JIETYYEeTO BOJIOPOJHOTO
coemuHeHUs (i1 Hemertaiuia). CBoicTBa AIeKTpoiauToB B cBere TOJ[. I'eHeTmueckue psapl
MeTaula U HeMetaiuia. CamMocTosITeNbHas paboTa ¢ yJalmiuMHUCs. 3aKperuieHHe Marepuala.
[Tonsatne o mepexoaHbIXx »diemMeHTax. AmdorepHOCTh. ['€HETHYECKHMU psAl TEPEXOTHOTO
anemeHnra. [lepuonnueckuit 3akoH u Ilepuoanyeckas cucrema, crpoeHue aroma. 3uadenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TIOJIOKCHHUsI AJIEMEHTOB-METALIOB B lleproguyeckoit  cucteme.
CtpoeHue aToMOB MeETa/UIOB. MeTaUIMUeCKHe KPHUCTALIMYECKHUE PEIIeTKH. MeTtandecKkas
XUMUYECKasl CBsI3b. XapaKTEPUCTHUKA OOIIUX XMMUYECKUX CBOMCTB METAJJIOB HA OCHOBAHUHU HX
MOJIOKEHUST B AJIEKTPOXUMHUYECKOM DAy HampsDKeHUW B CBETE MPEJCTaBICHUH 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX peakiusax. CaMopo HbIC METAIIIIBI 1 OCHOBHBIE COCIMHECHHMS
MeTaJIoB B npupoje. Baxueiiue pyasl. [loHsTHE 0 METAITypriy U €€ Pa3HOBUIHOCTSIX: ITUPO-
, TUAPO-, anekrpometaurypru. Kopposus metanioB. CriocoObl 3aIUTH METAJIOB OT KOPPO3HH.
OcoOeHHOCTH (U3MYECKUX W XUMHUYECKMX CBOWMCTB IIEJIOYHBIX METALIOB. BakHeume
COCJIMHCHMS IIEJOYHBIX METAJUIOB: IIEJIOYH, COJIM; WX CBOWCTBAa M npuMmeHeHue. OOmas
XapaKTepUCTUKA METAJIOB BTOPOM TPYMNMBI TJIaBHOW MOATPYNIBI, OCHOBHBIE (DHU3MUECKHE U
XMMHUYECKHE CBOWCTBA IEIOYHO3EMENbHBIX MeTaioB. Baxueiimue coenunenus Ca u Mg, ux
npuMeHeHune. Posb Kanbliis U MarHus B JKUBBIX opraHu3zMax. CTpoeHue aroma, (pu3M4ecKkue u
xumuueckue cBoiictBa. [lpumenenue amromuHus. CoOeOUHEHHUS aTIOMUHHUS — OKCHUABI U
TUAPOKCHUIBI, BX aM(bOTepHOCTh. BaxkHeilme cony aqtoMuHUS. 3aKperyIieHne U CUCTEMaTH3aIus
3HAHMI TIO TJIaBe MEpBOM: 0OIas XapaKTepUCTHKA METAJIOB, XUMUYECKUE CBOWCTBA METAIJIOB.
Pemenune »okcrepuMeHTANbHBIX 3a/ay, pelieHne ypaBHeHWi. CTpoeHHe aToMa Kelnesa.
duznyeckue U xumuieckne cpoictra. [Ilpumenenue xene3a. Coequnenus xenesa |l u xenesa
I1l. Tenetnueckue psiabl. KauecTBeHHBIE peakIiy HA HOHBI kKele3a.

Ceolicmea memannoe u ux coeOUHeHull (XUumMu4ecKkuil npakmuxkym)(3 u).



Pemrenne nenoyek XUMUYECKUX IIPEBPALLCHUN 110 BapuaHTaM. [I0BTOpeHMe Ha ITpaKTUKE
XUMHUYECKUX CBOMCTB META/UIOB. 3aKpEIUICHUE 3HAHUWA IO PACIO3HABAHUIO M MOJIYYCHHIO
BEILIECTB, 3aKPEIJICHUE 3HAHUM 110 XUMUUYECKHUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenne nHemetayioB B lleproauyeckoil cuUcTeMe, OCOOCHHOCTHM CTPOCHHUS HX
atomoB. Psaner 0. Kpucramimueckoe cTpoeHHE HEMETAUIOB — MPOCTHIX BEUIECTB. AJUIOTPOTIHSI.
Oz0n. CocraB Bo3ayxa. Duznyeckue CBOWCTBA HeMETaUIOB. OTHOCHUTENBHOCTH TMOHSTHUM
«METAI» M «HEMETaUD». XUMHUYECKUE CBOMCTBA HEMETaIOB. OKHUCIHUTENbHBIE CBONCTBA:
B3aUMOJICIICTBUE C METaJUIaMH, BOJOPOJOM, MEHEE OJIIEKTPOOTPHUIATSIIbHBIMU METaJIaMu,
HEKOTOPBIMH CJIOKHBIMH BeIIeCTBaMU. BoccTaHOBUTEIBHBIE CBOMCTBA HEMETANIOB B PEAKIIUSIX
C KHUCIIOPOJIOM, CIJIO)KHBIMU BEIIECTBAMU-OKUCIUTEIAMH. MaKkpo3JIeMEHTh U MHKPOIJIEMEHTHI.
Ponb MUKPOSIEMEHTOB B KU3HEACATEILHOCTA PACTEHUHN, )KUBOTHBIX U UeloBeka. OpraHudeckue
BelmiecTBa: Oenku, KUphl, yriaeBoasl. Depmentsl. Butamunesl. ['opmonsl. [lonoxxenue B
[Tepuoamnueckoit cucreme [I. 1. MenneneeBa. CrpoeHue atoma U MoOJIeKy/bl. Dusznueckue u
XUMUYECKHE CBOWCTBA BOJIOPOJA, €ro IMOJy4eHue M mnpuMeHeHue. OOmas XapaKTepuUCTHUKa
ranoreHoB. CTpoeHHE aTOMOB TaJOr€HOB, CTEMEHHM UX OKucieHus. CTpoeHue MOJIEKYI
rajioreHoB. ['ajloreHbl — MPOCThIE BEIIECTBA. 3aKOHOMEPHOCTH B U3MEHEHUU WX XUMHUYECKUX U
(M3UYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEJIHWYEHHUS TIOPSAIKOBOTO HOMEpPAa XUMUYECKOTO
aneMmenTta. KpaTtkue cBeneHus o xjiope, Opome, uoxae, ¢grope. IlomydeHue xiopoBoiopona.
XJIOpOBOJOPO B MPUPOJIE. XJIOPOBOJOPOI U COJITHAS KHUCIOTA. XJIOPUIbL, UX MPUMEHEHHE B
HapoHOM Xo3siiicTBeE. [lomydeHne raioreHoB MEeTOJI0M 3JIEKTPOJiM3a. bHoIornYecKkoe 3HaYeHHe
rajoreHoB W wux coenuHeHui. [Ipumenenune ramoreHoB. CTpoeHHME aroMa KHUCIOPOJA.
AmtoTponvisi  KHCIIOpOJa. XapaKTEPUCTHKA XUMHUYECKHX CBOWCTB KHCJIOpPOJia B CBETE
npeacraBineanii 060 OBP. Ilpumenenune kwucimopoma. CTpoeHue aToMa cCepbl. AJUIOTPOTIHS.
dusnyeckrue CBOWCTBA POMOMYECKOW CEphl. XapaKTEPUCTHKA XWMHUYECKHX CBOWCTB CEpPHI B
ceere mpexacrabiennii 00 OBP. Baxwneitmme coeauHeHUs cepbl: CEPOBOIOPOI, CYIbQUIBI,
OKCHJbI, CEpHUCTas KHUCIOTa, CYIb(UTHI; HX CBONCTBA, TMOJY4Y€HHE U MPUMEHEHHUE.
Pa30aBneHHas U KOHLIEHTPUPOBAHHAS CEpHAasi KMCIOTa, €€ CBOWCTBA, MOJyYeHUE U IPUMEHEHUE.
Peakuuu B3anmonaeicTBus ¢ cepHoi KuciaoTod. CTpoeHue aroMoB a3oTa. CTpOEHUE MOJIEKYJIbI
azora. dusnyeckue U XUMHYECKUE CBOMCTBA a30Ta B cBeTe mpesacTtasieHuid o6 OBP. Ctpoenue
MOJIeKYNbl aMmmHuaka. du3nueckue CBOMCTBA, MOJTyYeHHUe, cOOMpaHue, paclio3HaBaHUE aMMHUAKa.
XUMHYECKHE CBOICTBA aMMHUaKa: BOCCTAHOBHUTEIbHbIE M OOpa30BaHHE HMOHA AMMOHHS IIO
JOHOPHO-aKIENTOpHOMY MexaHu3Mmy. ColM aMMOHHUSA: COCTaB, MOJy4YeHUE, (PU3UYECKHE U
xuMuueckue cBoiictBa. IIpeacraBurenu. [Ipumenenue B HapoaHOM Xxo3siicTBe. OKCHABI a30Ta.
A30THass Kucinorta, ee cBoWcTBa M npumeHeHue. Hwurtpatel, cemutpsl. CTpoeHue aroma.
Amnotponus. CpaBHEHUE CBOMCTB M MpUMEHEHHE KpacHoro u Oenoro dochopa. Xumudeckue
coiictBa Qocdopa. Oxcun pochopa (V) u opropochopnas kucnora. Conmu opropocopHoit
kucnotel. @®ochop B mnpupome. Docthopueie ynoOpenus. CrpoeHue aroma yriepoja.
AnnoTtponusi, cBoiicTBa Moaudukauuid — anmaza u rpadura. Ux npumenenue. AmopdHbIit
yIIepOJa U €ro copTa: KOKC, Caxka, IPEBECHBIN YTroyib. AJICOPOIUS U €€ MPaKTUYECKOe 3HaYCHHE.
Xumuueckue cBoicTBa yriepoaa. Okcuabl yriepoja, uX CBOWCTBA, MOIYYEHUE U IPUMEHEHUE.
CrtpoeHue MOJIeKy OKCUIIOB yriiepojia. YTojbHas KHCIOTa U ee cosid. BaxkHeime kapOoHaThI:
KaJbIUT, COJa, MOTall — WX 3HaueHUEe W MpUMeHeHue. Pacmo3HaBaHue kapOonatoB. [lepexon
kapOoHaTOB B ruapokapOoHaTel U obOpaTHO. Ctpoenune atomMa. CpaBHEHHE €ro CBOHCTB CO
CBOMCTBAMM aroma yriiepojaa. Kpucramivueckuil KpeMHHiI, CpaBHEHHE €ro CBOWMCTB C
yraepoaoM. Ilpupomnbie coemuHeHust kpeMHus: SiO2, CHUIMKaThl W aTIOMOCHIIMKATEHI.
PasnoBugHOCTH cTeksa, ero mpoucxoxiaeHue. llomyuenue nementa. IlpomsBoacTtBo u
MpUMeHeHne cTekia, Qgapdopa, meMeHrta. 3akperjeHhue W cucTeMaTH3alus 3HAHWA 10 TeMe:
CTPOCHHME aTOMOB HEMETAJVIOB, KOBAJICHTHAs HEMNOJIApHAas XWMHUYecKass CBs3b. PelieHue
OKCIEPUMEHTAJIBHBIX 3a/ad W ypaBHeHHH peakiuil. [loAroroBka K KOHTPOJIbLHOHN paboTe.
3akperyieHue W CUCTEMaTH3allusl 3HAHMW 10 TeMe: XUMHYeCKhe MU (U3NYECKUE CBOWMCTBA
HEMETAJUIOB,  XMMHMYECKHE  pPEaKluW, KOBaJEHTHAas  MOJspHas  CBsA3b.  PerneHue
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SKCIEPUMEHTAIBHBIX 3a/1a4 M ypaBHeHHMH. [loAroToBKa K KOHTPOJBbHOH pabore. Paborta Hax
OIIMOKaMH.

Ceoiicmea nememainoe u ux coeounenuii (3 u).

Pemienne skcnepumenTanbHbIX 3amgad o teme «lloarpymma kucnopona». Pemienue
SKCIEPUMEHTAIbHBIX 331a4 1o teme «[loarpynma a3ora u yriaepoaa». 3akpemieHue 3HaHUM 10
MIOJIyYEHUIO U PACIIO3HABAHUIO a30B.

Opeanuueckue sewmecmea (12 u)

BemectBa oprannyeckne u Heopranumdeckue. [IpuamHBI MHOTO0Opa3usi OpraHUYeCcKuX
coenMHeHUN.  BanenTHOCTb.  XMMHMYECKOE  CTPOEHHME  OpPraHUYECKMX  COCIMHEHMM.
MonekynspHble U CTPYKTYpHbIE (DOPMYIIBI OPraHUYECKUX COeTUHEHUN. ['OMOJorndecKku psij
npenenbHbIx y/B. Pagukansl. M3omepsl u nzomepusi. Ousndeckne ¥ XMMHUYECKHE CBOWMCTBA.
Meran m 2raH: cTpoeHME MOJIeKyl. [opeHne wmeraHa u 3TaHa. [IpuMeHeHuwe MeraHa.
XHMHUYECKOE CTPOECHUE MOJIEKYJIbI dTHIIeHA. J[BOMHAs CBA3b. B3auMoaeicTBre 3TUIEHA ¢ BOJOM.
[Tonumepusanus striieHa. [lonuatunen u ero 3Haduenue. [loHsATHE O IPEENBbHBIX OJTHOATOMHBIX
CIUpTax Ha IpUMepe MeTaHoJia U 3TaHosia. TpexaroMHublii cnupt rmuepuH. OkucieHue
STUJIOBOTO CNHUPTa B YKCYCHBIM anbaerui. Ilonsrtue o0 anpaernnax. OkucieHue anblaeruaa B
kuciaoty. OJHOOCHOBHBIE HeENpeJeNbHbIE KapOOHOBBIE KHUCIOTHI Ha MpUMEPE YKCYCHOM
kucnotel. Ee cBoiictBa u npumenenue. (CTeapuHOBas KUCIOTa KakK MPEACTaBUTENb >KUPHBIX
KapOOHOBBIX KHCHOT. Peakuus strepudukanuu. Ilonarue o crnoxubix 3¢upax. [lonstue o0
aMUHOKHCIIOTaX. Peaknuu mnoJuMKOHAEHcauu. benku, ux cTpoeHue U OHOoJorudeckas poJib.
[lenTuanas cBs3p U nonunentusl. IlepBuunas cTpykrypa OenkoB. buonorndeckue QyHKunuu
O6enkoB. CBoiicTBa OENKOB M KauyeCTBEHHbIe peakiuu Ha Oenku. [loHarme 00 yrieBojax.
I'moxo3a. Ee cBoiictBa u 3Hadyenuwe. Kpaxman u nemmonosza. Ux Ouosornyeckas poJib.
[Tonumepsl mpUpOAHBIE M CHUHTETHYECKHE. Peakuuu nonumepu3anud M IMOJUKOHIEHCALUU.
[Imactmaccel W BOJIOKHA.  3aKkperuieHME H  CHCTeMarh3auus  3HaHuil.  Pemienue
JKCIIEPUMEHTAIIBHBIX 33/1a4.

3axkpennenue (6u)

OO6oOmenre, 3aKperuieHHe W CUCTEMAaTH3alMs 3HaHWK 1O Kypcy XHMHH 9 Kiacca.
[ToBTopenune mnpoiaeHubix Tem: llepumoamueckuit 3axkoH u Ileproandeckas cucTtema, BHUIbI
XUMHUYECKUX CBSI3€d U THUIBI KPUCTALIMYECKUX PELIETOK, TUIbl XUMUYECKUX PEaKLUUM, KIacChl
XUMUYECKUX COETMHEHMH. PellleHre SKCIepUMEHTANIbHBIX 33/]a4, PEIICHUE YPABHEHUN PEaKIIMil.

Meosrcnpeomemmnbnie ceazu

Peanuzanmss MeXNnpeIMETHBIX CBSI3€H NpU M3YYEHUMHM XUMUM B 8 ©U 9 Kiacce
OCYIIIECTBJISIETCSI Yepe3 HCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK M
MOHATHH, SBISIOMIMXCS CUCTEMHBIMH I OTJENIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIa
OO1ue ecTeCTBEHHO-HAy4YHBIE IMOHSATHS: HAay4yHBIM (akT, THUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kiaccu(UKaIs, TEPUOTUIHOCTh, HAOIIOIEHNE, OJKCIEPUMEHT, MOJICIUPOBAHME,
W3MEPEHUE, MOJIeb, SBJICHHE, TMApHUKOBBIA 3(PdekT, TexHomorus, marepuanbl Dusmka:
MaTepusi, atoM, JJIEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TON, PaTUOAKTHUBHOCTH, MOJIEKYIa,
ANIEKTPUYECKUI  3apsl, MPOBOJHUKH, MOJYNPOBOJHUKH, JUAJIEKTPUKU, (HOTOIIEMEHT,
WHIUKATOp, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, Tra3, pPacTBOD,
pacTBOPUMOCTh, KpHCTAJUIMYECKass pemeTKa, CIjaaBbl, (U3NYECKUEe BEIUYUHBI, €IUHULIBI
M3MepeHusi, KOCMHUYECKOe MPOCTPAHCTBO, IMiaHeThl, 3BE3bl, ComnHile. buonorus: ¢gorocunres,
JbIXaHHE, ouocdepa, DKOCHCTEMA, MUHEpaJbHbIE ynoopeHus, MHUKPO3JIEMEHTBHI,
MakpodJIeMEHThI, MUTaTeNbHbIe BemecTBa [eorpadus: atmocdepa, ruapocdepa, MHUHEPAIHI,
TOpPHBIE TIOPO/Ibl, TIOJIE3HBIE NCKOMIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

HJIaHI/IpyeMLIe pe3yJdbTaThbl OCBOCHUA yqeﬁﬂoro nmpeamerTa

Juunocmuvie pesynomamor  OOyuarowuiica  NOAYYUM  BO3MONCHOCHL  OnA
dopmupoeanun cnedyrouwux nuunocmnoix YY/I:
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. oIpe/ieJICHue MOTUBAIIMY U3YUEHHUs Y4EOHOTO MaTepHaa;

. OIICHMBAHME YCBAMBAEMOI'0 y4ye€OHOIO MaTepuala, UCXOJS U3 COLUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. MOBBIIICHHE CBOETO 00pa3oBaTENbHOTO YPOBHS M YPOBHS TOTOBHOCTH K
M3YYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITUH, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOIECTBA;

. 3HaHUE IPABWII TOBEJICHUS B YPE3BbIYANHBIX CUTYALUX;

. OIICHUBAHHE COLMAILHON 3HAUMMOCTH MPO(ECCHid, CBSI3aHHBIX C XUMHUEH;

. BJIa/ICHUE IpaBUIaMH O€3011acCHOT0 OOpallleHusl ¢ XMMHUYECKMMH BEIIECTBAMHU U

000pyIOBaHNEM, TIPOSIBIICHHE SKOJIOTHUECKOH KYITbTYPHI .
Memanpeomemmnuwie pe3yiomamol

PerynsituBHbie

Obyuarowuiicss noay4YUm 803MONCHOCMb OISl POPMUPOBAHUSL CTLEOVIOWUX PecYIAMUBHBIX
Yvi:

. [eNenioiaranie,  BKIIIOYas ITIOCTaHOBKY HOBBIX  IIeJield, IpeoOpa3oBaHne
MPAaKTUYECKON 3a7ayll B TO3HABATEIIbHYIO, CAMOCTOSTENBHBIM aHAIN3 YCIOBHH JOCTHIKEHHS
eI Ha OCHOBE Yy4Y€Ta BBIJCICHHBIX YYHTEIEM OPHEHTHUPOB JEHCTBHS B HOBOM Y4EeOHOM
Marepuae;

. IUIAHUPOBAHUE MTYTH JIOCTHKCHHUS TIEJICH;

. yCTaHaBIIEHUE IIEJIEBBIX NPUOPUTETOB, BBIJCICHAE albTEPHATUBHBIX CIIOCOOOB
JTOCTIDKCHHS 11 U BBIOOp HamOosiee d(PEeKTUBHOTO Crocoda; * yMEHHE  CaMOCTOSITEIBHO
KOHTPOJHMPOBATh CBOE BPEeMs M YIIPABIISITH UM, * YMCHHE NMPUHUMATH PEIICHUS B TPOOJIEMHOM

CUTYallNH;
. MMOCTaHOBKA YYEeOHBIX 3a7a4, COCTaBJIICHHE IUIaHA U TOCJIEI0OBATEILHOCTH
e CTBHH;
. opraHu3arys pabo4ero MecTa Mpy BHITIOJHECHUH XUMHUYECKOTO IKCIIEPUMEHTA;
. MMPOTHO3UPOBAHUE PE3yJIbTATOB OOyUEHMsI, OIIEHHBAHHE YCBOCHHOTO Marepuala,

OIIEHKA Ka4yeCTBa M yYPOBHS TOJIYYEHHBIX 3HAHWM, KOPPEKIUs TUIAHA M criocoba NeWCTBUS MpHU
HeoOxoaumocTH . [To3naBarenbHbie OOYJaOIMIMICS MOTYYUT BO3ZMOXKHOCTD JIJIs1 (POPMUPOBAHUS
cleAyronuX no3HaBarenbHbix Y'Y /1

. TIOMCK U BbIICTICHHE HH(pOpMaIny;

. aHaJM3 YCJIOBH M TpeOOBaHMIA 3a/a4H, BHIOOD, COMOCTABICHHE U 0OOCHOBAaHUE
crioco0a pelieHus 3a/1a4u;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB pEHICHHUS 3a/ladyd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

. BBIJIBUKCHUE U 000CHOBAHUE TUTIOTE3bI, BEIOOP CIIoco0a €€ pOBEPKH;

. CaMOCTOSITEJILHOE CO3JIAaHHE AJITOPUTMA JIEATCIBHOCTH MPH PEHICHUU MPoOIIeM
TBOPYECKOTO ¥ MOMCKOBOTO XapaKkTepa;

. YMEHUS XapaKTepU30BaTh BEIIECTBA M0 COCTaBY, CTPOCHUIO M CBOMCTBAM;

. OIHMCBIBAHUE CBOMCTB: TBEPIBIX, KUIKHX, Ta3000pa3HBIX BEIICCTB, BBIICICHHE HX
CYIIECTBEHHBIX PU3HAKOB;

. U300pakeHHe COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYITHOCTH XMMHUYECKUX PEaKIUi ¢ TOMOIIbI0 XUMHUYECKUX YpaBHEHUM;

. poBeJeHIE HAOMIOICHNH, OTIMCaHNe IPU3HAKOB M YCIOBUN TEUSHUS XUMHUYECKUX

peaKHHﬁ, BBIIIOJITHCHHUEC XUMHUUYCCKOI'0 SKCIICPUMCHTA, BbIBOJABI HAa OCHOBC aHaJIn3a Ha6J'IIOI[eHI/II71
3a JOKCIICPUMCHTOM, PpCIICHUC 3a/da4d, IOJIYYCHUC XUMHUYECKOH I/IH(i)OpMaLII/II/I N3 PA3JIMIHBIX
HCTOYHHKOB,

° YMCHHEC OPraHU30BbIBATH UCCICAOBAHUC C LCJIIBIO IIPOBCPKU THIIOTES;
° YMCHHC CJIaTh YMO3AKIIIOYCHUA (I/IHILYKTI/IBHOC " 110 aHaJior I/II/I) U BBIBOJbI,
° YMCHHC 00BEKTHBHO OLICHNBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX WM XHUMHUYCCKHX

nponeccax, KpUTHYCCKU OTHOCUTBHCA K HCGBI[OH&y‘-IHOﬁ HH(bOpMaHHH.
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Kommynukamuenwie
Obyuarowuiics ~ noayuum  803MONCHOCMb Ol (POPMUPOBAHUSL — CAEOVIOUUX
Kommynuxamuenvix YVJI:

® IIOJIHOC U TOYHOC BBIPAKCHUC CBOHX MBICJIEl B COOTBETCTBHUH C 3agadyaMu M
YCJIOBUSAMH KOMMYHUKAIINH,
° AICKBATHOC HCIIOJB30BAHHUEC PCUYCBLIX CPCACTB A YydaCTUA B JUCKYCCHUU U

apryMeHTaluu CBOEH MO3ULIMHU, YMEHHUE IPEJCTABIATh KOHKPETHOE COJIEP)KAHNUE C COOOIIEHUEM
€ro B MUCEMEHHOW M YCTHOU (popme, onpe/iesieHrne ClIoCOO0B B3aUMOJICHCTBUS, COTPYAHHYECTBO
B ITIOMCKE U cOope nHpopMaIuy;

. OTIpe/ieNIeHne CIoCOO0B B3aUMOJCUCTBUS, COTPYIHHUYECTBO B TIOMCKE U cOope
nHbOpMaIMY, YJacTHE B JHaJIOTe, IUIAHMPOBAHUE OOMMX CHOCOOOB paboThHI, MPOSBICHHE
YBaXUTEIHLHOTO OTHOIIEHUS K IPYTUM yUaluMCS;

. ONMCAHHE COJEpPAHUS BBINOJHAEMBIX JEHCTBHM C LEIbI0 OPUEHTHUPOBKU B
MIPEeIMETHOPAKTUYECKOM 1€ TENbHOCTH;

. YMEHUSI YUYUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIAMHAIIMU DPa3IHMUHBIX
MO3ULMHI B COTPYAHUYECTBE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHME W TIO3UIIMIO, AapryMEHTUpPOBATh U
KOOPJIUHUPOBATh €€ C MO3MLUAMHM HapTHEPOB B COTPYAHMUYECTBE IMPHU BBIPAOOTKE OOLIETOo
pelIeHNs B COBMECTHOM JESITENbHOCTH;

. OCYILIECTBIISITh  B3aUMHBIA  KOHTPOJb M  OKa3blBaTh B  COTPYJHHYECTBE
HEOOXOMMYIO B3aUMOTIOMOIITb;

. IJIAHUPOBATh OOIHE CIOCOOBI PabOTHI; OCYIIECTBISITH KOHTPOJb, KOPPEKIIHIO,
OIICHKY JeWCTBUI MapTHEPA, YMETh YOEKIaTh;

. HCII0JIb30BATh a/IEKBATHbIE SI3BIKOBBIE CPEACTBA AJIi OTOOpPaKEHHSI CBOUX UYBCTB,
MBICJICH, MOTUBOB M TIOTPEOHOCTEH; 0TOOpaxaTh B peur (omucaHue, oObICHEHHE) COACpKaHUE
COBEpIIIAEMBIX JEHCTBUM, Kak B (popMe IPOMKOW COIMAIM3UPOBAHHOW peyH, Tak U B (popme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIUIO, HCIIOJIb3Yys CpPEACTBA YCTHOH H
MMCbMEHHOM KOMMYHHMKAIMM Tpu paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOMOJHUTEIbHOU
JUTEPaTypoil, CIIPaBOYHBIMHM TaOIHMIIAMH, MPOSBISATH TOTOBHOCTh K YBaXEHHIO WHOM TOYKHU
3peHus Ipu 00CYKIECHUH Pe3yJIbTaTOB BBIMOJIHEHHON paObOTHI.

Ilpeomemmnvimu pezynomamamu usyuenus npeomema «Xumusay 6 8 Kuacce A61a10mcs
cieoyoujue ymenu:

1. B nosnasamenvhoii cghepe:

AaBaTb OIPCACICHUA HN3YUCHHBIX MMOHSITHM: BCIICCTBO (XI/IMI/I‘ICCKI/II‘/'I 9JICMCHT, aTOM, HOH,
MOJICKYJId, KPUCTAJUIMYCCKAA pCeII€TKa, BEIICCTBO, MPOCTBIC U CIIOXKHBIC BCIICCTBA, XUMUYCCKAs
(1)opMyJ1a, OTHOCHUTCIIbHAsL aTOMHAd MacCa, OTHOCHUTCIIbHAA MOJICKYJISIpHAA MacCa, BAJICHTHOCTD,
OKCHuJbl, KHCJIOTBI, OCHOBaHHsi, COJIH, aM(bOTepHOCTB, HHAWUKATODP, HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH,
ICPUOAUYICCKas CHUCTEMA, MMEpUOANICCKaAA Ta6n1/1ua, HU30TOIIHBI, XHUMHNUYCCKas CBA3b,
QJICKTPOOTPUIATCIBHOCTD, CTCIICHb OKHCJICHUA, SHCKTpOHI/IT); XUMHNYCCKasa peakuus

(xumuueckoe YpaBHEHHUE, TE€HETHYECKAs CBSI3b, OKHCJICHHE, BOCCTAHOBJICHHE,
IEKTPOIUTUYECKAS JMCCOLMALINS, CKOpPOCTb XUMHYECKON peakuum);
* ONKACBHIBATh IEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO IIPOBEIEHHBIE DKCIIEPUMEHTBI, UCIIOJIb3Ys
I 3TOTO €CTeCTBEHHbIM  (pycckuif,  pOJHOM)  s3BIK M S3BIK  XUMUH;
ONMCHIBATh W PAa3IMyYaTh W3YYEHHBIE KJIACCHI HEOPraHWYECKUX COEAMHEHHMH, IPOCTBIE H
CIJIO’KHBIE BEIIIECTBA, XMUMHUYECKUE peaxiuy;
KJ1accu(UIMPOBaTh U3yUEHHbIE 00BEKTHI " SBJICHUS;
HaOII0/1aTh JIEMOHCTPUpPYEMBIE M CAMOCTOSITENIbHO MPOBOJUMBIC OIBITBI, XUMHYECKHE
peaxiuu, IIPOTEKAIOIINE B IIPUpOJE " B ObITY;

ACJIaTb  BBIBOJABI W YMO3AKJIOYCHHA U3 Ha6ﬂwHCHHﬁ, HU3YYCHHBIX XMMHUYCCKUX
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3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOWCTBA HEW3YUYCHHBIX BEIIECTB IO aAHAIOTMH CO

CBOMCTBaMH U3Y4YCHHBIX;
CTPYKTYpUPOBATh M3YYEHHBIH MaTepHal U XUMHUUYECKYI0 WH(POpPMAIHIO, MOJYYEHHYIO U3
JOPYTHUX HUCTOYHUKOB;

MOJEITUPOBAThL CTPOCHHE ATOMOB JJIEMEHTOB IMEPBOTO — TPETHEro MEPHOAOB (B paMKax
M3Y4YEHHBIX MOJI0KeHu Teopun J. Pezepdopaa), cTpoeHne npocTenmmx MoJIeKy.

2. B yennocmmuo-opuenmayuonnoii cghepe:
aHAJIM3UPOBATh M OLIEHUBATh IOCJIEACTBUS U1 OKpYXKarolled cpenbl ObITOBOH U
MIPOU3BO/ICTBEHHOH IEATEIFHOCTH YEIIOBEKA, CBA3aHHOM C repepaboTKOM BEIIECTB.

3. B mpyodosoti cghepe:
- POBOIUTH XUMHUYCCKHI IKCTIEPUMEHT.

4. B chepe bezonachocmu scuznedesmebHoCmu.

- OKa3bIBaTh MEPBYIO MTOMOIIb IPU OTPABIICHUSX, 0KOTaX U IPYTUX TpaBMaX, CBS3aHHBIX
BEIIECTBAMU U JJa0OPATOPHBIM 000PYJOBaHUEM.

ONHCBIBATH CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAT WX
CYIIECTBEHHBIE TIPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA TI0 COCTaBy, CTPOCHHUIO M CBOICTBAaM, YCTaHABIUBAThH
MIPUYMHHO-CIIICTBEHHBIE CBSI3M MKy JAHHBIMH XapaKTePUCTUKaMHU BEIIECTBA;

* PaCKpBIBaTh CMBICTT OCHOBHBIX XHMHYECKHX TIOHSTHH «aTOM», «MOJIEKYJa»,
«XAMHYECKHI DIIEMEHT», «IPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJCHTHOCTHY,
WCTIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMHU;

* 1300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C IOMOIIBID XUMHUYECKHX (opMyn u
CYIIHOCTh XMMHYECKHX PEaKIHi ¢ TOMOIIBI0 XUMHUYECKUX YPaBHEHHIA;

* BEIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYEO MacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJIFO XHMMHYECKOTO 3JEMEHTa B COCOUHCHHUSAX JUISI OIEHKH WX MPAKTHYECKOU
3HAYUMOCTH;

* CPaBHHBATH 110 COCTABY OKCHUJIbI, OCHOBAHHSI, KUCIIOTHI, COJIH;

* KJ1acCU(UIIUPOBATH OKCHUJIBI U OCHOBAHUS 110 CBOMCTBAaM, KUCIIOTBI U COJIA TI0 COCTaBY;

* [10JIL30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU TIOCYIOH;

* IPOBOJINTH HECJIOKHBIC XMMHYECKHE OTIBITHI M HAOIIOACHUS 32 U3MECHCHUSMHU CBOWCTB
BEIICCTB B MPOIECCe WX NPEBpAlICHHUN; COOJIONaTh IMpaBWIa TEXHUKH OC30MaCHOCTH TpPHU
MPOBEICHUY HAOJIOJICHU U OTIBITOB;

* pa3uyaTh SKCIECPUMEHTAIBLHO KHUCJIOTHI W MIEIOYH, TOJB3YACh HWHIAMKATOPAMHU;
0CO3HABaTh HEOOXOIMMOCTh COOJIIOJICHUS MEp OC30MaCHOCTH MPU OOPALICHUH C KHCIOTaMHU U
IeJI0YaMHu.

* pacKphIBaTh CMBICI TIepuouaeckoro 3akoHa /1. . Menneneena;

* ONIMCHIBATh W XapaKTEPU30BaTh TaOMMUHYO (OpMY TEPUOTUYECKON CHUCTEMBI
XUMHUYECKUX IEMEHTOB;

* XapaKTepu30BaTh COCTaB ATOMHBIX sJIEp W pacHpeiesieHHe dYHcia 3JIEKTPOHOB 10
JJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MAalbIX MEPUOJIOB IEPHOANYECKON
CUCTEMBI, a TAK)Ke KaJus M KaJlbIIUs;

* pa3nu4aTh BUJbl XUMMUYECKON CBSA3M: MOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METANTHYECKYIO;

* 1300pakaTh SJIEKTPOHHO-MOHHBIE (DOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMHUYECKHUMHU
CBSI3IMU Pa3HOTO BU/[IA;

* BBISBJIAITH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT CTPOEHHS UX KPUCTAIUTMYECKHX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANTNYECKUX;

* XapaKTepu30BaTh XUMHMUYECKHE JIEMEHTHl M UX COEJUHEHUS Ha OCHOBE IOJIOKEHHS
3JIEMEHTOB B MEPHOMUECKON CHCTEME U 0COOEHHOCTEN CTPOCHHUS UX aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHUE MEPHOJUUECKOIO 3aKOHA U
MEePUOUIECKON CHUCTeMBbl XuMmuueckux snemeHToB JI. WM. MenneneeBa; * OOBICHITH CYTh
XMMUYECKUX MPOIIECCOB U MX MPUHIMITUAIBHOE OTIIMYHE OT (PU3UUECKHX;

* Ha3bIBATh IIPU3HAKY U YCIIOBUSI IPOTEKAHNUS XUMUYECKUX PEAKIIMI;

* YCTaHABJIMBATh IPUHAIEKHOCTh XMMHYECKONH PEAKLMU K OIpeneinEHHOMY THUIY IO
OJIHOMY W3 KJIACCU(PMKAIMOHHBIX NPU3HAKOB: 1) MO 4YMCIY M COCTaBY MCXOJHBIX BELIECTB U
MIPOJIYKTOB pPEaKIHUM (pEeakUUH COEIMHEHUS, pa3loXKEeHHUs, 3aMelleHuss U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM MOTJIOMIEHUIO TEIUIOTHl (PEaKUMM 3K30TEPMUYECKUE U SHAOTEPMHUUYECKHUE);
3) 10 M3MCHEHWIO CTCICHEH OKUCICHHS XMMHYECKHX DJIEMEHTOB (PEaKkiMU OKHCIMTEIBHO-
BOCCTaHOBHTENBHEIC); 4) 0 0OpAaTHMOCTH Tporiecca (peakuuu oOpaTuMbIe U HEOOpaTHUMBbIE);

* COCTaBJIATh YPABHECHUS AJICKTPOIUTUYECKON IUCCOLMAUMU KHCIOT, IIEIOYEH, COJICH;
MOJIHbIE M COKpalIéHHbIE HMOHHBIE YpaBHEHHUS peakiuuil OOMEHa; YpaBHEHMSI OKHCIUTEIIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUH;

* IPOTHO3UPOBATH MPOIYKTHl XMMHUUECKUX peakiuil mo ¢GopMyiaam/Ha3BaHUSIM UCXOIHbIX
BEIECTB; ONPEAETATh UCXOAHbIE BEIleCTBa MO (popMyliaM/Ha3BaHUSAM MPOJAYKTOB PEAKIIMH;

* COCTaBJISITh YPaBHEHHUS PEaKLUi, COOTBETCTBYIOLIUX MOCIEI0BATEIBHOCTH («LIETIOUKE)
MpEeBpPALEHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KIacCOB;

* BBIABJIATH B IPOLIECCE SKCIIEPUMEHTA MPU3HAKH, CBUICTEIHCTBYIOIINE O MPOTEKAHUU
XUMHUYECKOUN PEaKIINU;

* IPATOTOBIIATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA;

* OIIpENIeNATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KUCIOT M IIEIOYEH MO M3MEHEHHIO
OKpacKH HUHJIUKATOPOB;

* IPOBOJIUTH KaYECTBEHHbIE PEaKIIUU, MOATBEPKIAIOIINE HAJTUYHUE B BOJAHBIX PACTBOPAX
BEIIECTB OTACIbHBIX HOHOB

* OIIPENENATh IPUHAUICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIaCCOB/TPYIII: METAJUIbl U HEMETAJLIbI, OKCH/Ibl, OCHOBAHHUs, KUCIOTBI, COJIH;

* COCTaBIATH (POPMYJIBI BEIIECTB 110 UX HA3BaHUSIM;

* OIIPENIENATh BAJICHTHOCTD U CTENIEHb OKUCIICHHS JJIEMEHTOB B BEILIECTBAX;

* COCTaBIATh (HOPMYJIBI HEOPraHUYECKUX COEIUHEHUH IO BAJEHTHOCTSM M CTENEHSIM
OKHCJICHHSI 2JIEMEHTOB, a TAKXKE 3apsilaM MOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBaHMH U COJICH;

* 00OBACHATH 3aKOHOMEPHOCTU M3MEHEHMsI (GPU3NUYECKUX U XUMUYECKUX CBOWCTB MPOCTBIX
BELIECTB (METAVIOB M HEMETAJUIOB) M MX BBICHIMX OKCHJOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO IEPUOJIOB;

* Ha3pIBaTh OOMIME XMMHUYECKME CBOWCTBA, XapaKTEpHble M TPYII OKCHJOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapakTepHbIE Ui KaXJO0ro M3 KJIacCoB
HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOJUTH  IPUMEPBl  PEAaKUMM, TMOATBEPKIAIOIIMX  XUMHUYECKHE  CBOWCTBA
HEOPraHMYECKUX BEILECTB: OKCUIOB, KUCIOT, OCHOBaHUI U COJIEH;

* OIIPENENATh BEUIECTBO-OKUCIUTENb M BELIECTBO-BOCCTAHOBUTENb B OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCIIUTENIbHO-BOCCTAHOBUTENBHBINA OanaHc (7151 M3yYEHHBIX peakiuil) 1o
IIPEUIOKEHHBIM CXEMaM pEeaKLui;

* IPOBOJIUTh  J1a0OpaTOPHBIE ONBITHI, IOJATBEPXKAAIONIME XUMHUECKHE CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPraHUUYECKUX BEILIECTB;

Ilpeomemmnvimu pesynomamamu uzyuenus npeomema «Xumuna» 6 9 Knacce a6aaw0mcs
cneoyoujue ymeHu:

1. B nosnasamenwHotl cghepe:
- J1aBaTh OMNpENeTICHHs] M3yYCHHBIX MOHSITHI: BEIIECTBO (XUMHUYECKUU DIIEMEHT, aTOM,
WOH, MOJIEKYNIa, KPUCTAJJIMYECKas peIlleTKa, BEeIIeCTBO, MPOCThIE M CIOKHBIE BEIIECTBA,
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XUMHNYCCKasa (popMyna, OTHOCHUTCJIbHAsA aTOMHasl MacCd, OTHOCUTCIIbHAA MOJICKYJIApHas Macca,
BaJICHTHOCTD, OKCHUJBI, KHUCJIOTHI, OCHOBaHUs, COJIH, aM(l)OTepHOCTB, HUHIUKATOP,
Hepnozmqecxm”l 3aKOH, IMCpUOAUYCCKasd CHUCTCMA, MCPHUOANYCCKAA Ta6JII/II_[a, HN30TOIIbI,
XUMHYCCKas CBA3b, JJICKTPOOTPULATCIBHOCTb, CTCIICHL OKHCJICHHA, BJICKTPOJII/IT); XUMHNYCCKas
peaKknusd (XI/IMI/I‘IGCKOC YpaBHCHHUEC, TI'CHCTUYCCKAsA CBA3b, OKHUCICHUC, BOCCTAHOBJICHUC,

JIIEKTPOIUTUYECKAS JUCCOLMALINS, CKOPOCTb XUMHUYECKOU peaxiun);
* ONMUCBIBATh JEMOHCTPALMOHHBIE U CAMOCTOSITEIBLHO IPOBEICHHBIE YKCIIEPUMEHTHI, UCIIOJIb3Ys
JU1sL 3TOr0 €CTECTBEHHBIN (pycckuii, pOHOI) SA3BIK u SA3BIK XUMUH;
ONIMCBIBAaTh W pa3jinyaTh M3YYEHHBIE KIIACCHI HEOPraHWYECKHX COCAUHEHUH, IPOCThIE H
CJIO’KHBIE BELIECTBA, XUMHUYECKUE peakuuy;
KJ1acCu(UIMPOBATH W3Y4CHHBIE 00BEKTHI u SIBJICHUS,
HaOmoIaTh JAEMOHCTPUPYEMBbIE M CaMOCTOSITENIbHO IPOBOJMMBIE OIBITHI, XUMHUYECKHE
peaxiuu, MIPOTEKAIOIIIHE B IIPUPOAE 51 B OBITY;

JenaTh BBIBOABI W YMO3AKIIOUEHHs] U3 HAOMIOACHUHM, W3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB IO aHAJOTHU CO

CBOMCTBaMH U3yYECHHBIX;
CTPYKTYpUpPOBaTh H3YYEHHBIN MaTepual M XUMHUYECKYI0 HH(OpMAIMIO, MOIYYEHHYIO U3
JOPYTHUX HCTOYHUKOB;
MOJIENTUPOBATh CTPOEHHE aTOMOB JJIEMEHTOB IEPBOIO0 — TPEThErO MEPHOJOB (B pamKax

M3Yy4YEHHBIX MOJI0KEeHNH Teopun . Pezepdopaa), ctpoeHne mpoCTeUINX MOJICKYI.

2. B yennocmmuo-opuenmayuourou cgepe:
aHAJIM3UPOBATh M OILIEHWBATh MOCIEACTBUS JIs OKpYyXaroleil cpeabl ObITOBON U
MIPOM3BOJICTBEHHOH JCSATEIHHOCTH YEJIOBEKA, CBA3AHHOU C TTepepadOTKOM BEIIECTB.

3. B mpyoosoti cghepe:
- IPOBOJIUTH XUMHUYECKHH IKCTICPUMEHT.

4. B chepe bezonacnocmu HcuzHedesmebHOCmu.

* OKa3bIBaTh MEPBYIO OMOIIIb IPU OTPABJICHUAX, 0KOTaX U APYrHX TpaBMaX, CBA3aHHBIX
C BEIIeCTBAMHU U JIa0OPaTOPHBIM 000PYI0BAHUEM.

TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3zeanue Tema ypoka OcHnoenble 6uovt Oeamenvnocmu | Ucnonwv3os
pazoena odyuarowuxcsa anue
0oopyoosa
HUA
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.1lpeomem xumuu. | Crymanue oObSICHECHUHN yIUTEIIS.
Bewecmea. CamocrosTenbHast paboTa ¢ yueOHUKOM.
OOBbsicHeHHe HaOII01aeMbIX SIBJICHUH.

2. Ilpespawenus
pespaiy D PaboTa ¢ pa3naTouHbIM MaTepUaIOM.
geujecms. 076 Crnymmanue oObsICHeHHI yIUTes.
XUMUU 6  DICUSHU
CaMocTosTenbHas padoTa ¢ yueOHUKOM.
yenoeexda.

3. Kpamxuii  ouepx | Ciymianue 0ObICHEHUH yUUTes.
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ucmopuu pazeumus | CaMmocToATeNnbHas paboTa ¢ y4eOHUKOM.
XuMuu. OTbop ® cpaBHEHHME MaTepuaia [0
HECKOJIbKUM HCTOYHHKAM.
4.11CX3 /1. | Cnymanue 0ObsICHEHUN YUUTETISL. Jatuuk
Menoeneesa. 3naku | CamocrosTenbHas paboTa ¢ yaeOHUKOM. | BBICOKOM
XUMUYECKUX Pabora ¢ Tabnuneit Menneneena. TeMIeparyp
91eMEHMO8. Pabora ¢ xkaproukamu. bI, JlaTuuk
TeMIepaTyp
BI
TJIATUHOBBIIN
o. Xumuueckue A
HaIu3 Gopmy.
G opmynbi.
OmuocumenvHas Pemenne TeKCTOBBIX KOJTHMYESCTBEHHBIX 1
AMOMHAS u | Ka4€CTBCHHBIX 3aJ1ay.
MONEKYNIAPHAA CJ'IYHIaHI/Ie 00bsICHEHU I YUYHUTCIIA.
Macewl. PaGora B mapax.
Pa6ora B rpymnmnax.
Ao L Ocnostivie PaboTa ¢ pa3gatouHbIM MaTEpHAIOM. HaTqHKu
XUMUYECKUX | C8e0eHUs 0 o BBICOKOH
Cnymanue 0ObsICHEHUI yUUTes.
InemMenmoe CIMPOEHUYU AMOMOS. | CaviocrosTenbHAs PAGOTA ¢ YICGHUKOM. TeMIepaTyp
(8w H3zomonur. bl, Jlatumk
TeMIepaTyp
Bl
TJIATUHOBBII
2. Cmpoenue | Cnymanue 0ObsICHEHUN YIUTEISL.
91eKMPOHHBIX CamocrosTenbHas paboTa ¢ yaeOHUKOM.
obonouex amomos. | Padbora ¢ Tabauieit Meunueneena.
Wzmenenue uucna | Pabora ¢ kKapToukamm.
9/1eKMPOHO8 Ha | PaboTta B mapax.
BOYV. PaGoTa B rpymnmax.

3. Honnas cesasv.

Crnymanue oObSICHECHUHN yIUTEIS.
Pemenuie nocTaBlieHHBIX 3a/1a4.
Pa6oTa ¢ yueOHUKOM.

PaGoTa B mapax.

PaGora B rpymnmnax.

4. Caymanue oObsICHEHUH yuuTens.
Bzaumooeiicmsue PaGora ¢ Ttabiuueii Menneneesa.
amomos Pemenue 3amau.

91eMeHmMOB- Pabora B mapax.

HeMemaio8 PaGora y nocku.

MedHcdy coOo.

5. Kosanenmnas

XUMUYECKAas C643b.

Pabora ¢ pa3naToYHbIM MaTepHAIOM.
Caymanue oObsICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckasn
XUMUYECKAs CBA3b.

Pabora ¢ pa3naToYHbIM MaTepHAIOM.
Caymanue oObSICHEHUH yauTes.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamuzayus
3HAHUU .

Pabora B mapax.
Pabora B rpynmax.
Pewenue 3amau.
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[IpoBepka moy4eHHbIX 3HAHUH.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

8.Konmponvnas Pemenue 3agannii KOHTPOJIBHOM pabOTHI.
paboma Ne |.
Iipocmute L Hpocmete Pabora ¢ pa3naTouHbIM MaTEpUaIOM. I[aTqHKU
séewecmea (1 | ewecmaa ~ | Crymanme o6machenmii yanens. BBICOKOH
4 Memaniol U1 CamocrosrenbHas pabota ¢ y4eOHHKOM. Temieparyp
HeMemaibl. AHAIHS OLTHGOK. pl, Jlatumk
Anans . AHanu3 KOHTPOJIbHON pabOTHI. Temiepatyp
KOHMpoToHOU Pabota nazg ommbkamu. bl .
pabomei. Pelmterie 3aat. TUTATUHOBBIH
— U3MEepeHHe
Temueparyp
bl [IEPEXO0JI0B
AJIJIOTPOTTHBI
X
MOaU(pUKAITI
51 Cepsl;
U3MepeHne
TeMIeparyp
bI TUTABJICHUS
BEIIECTB.
2. Konuuecmso Ananus GopMmysL.
seujecmea.
Pemienne TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1ay.
Crnymanne 0ObsICHEHUN YIUTEIIS.
3. Pewenue 3a0au .
Ananuz Gopmyi.
Pemienne TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHbIX 3a/au.
Crnymanue 0ObsICHEHUH YIUTEIIS.
4. MonsapHuii Anamms hopmyiL.
00veM 2azo08.
Pemienue TeKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1au.
Caymanue oObsICHEHUH yUUTeIs.
5. Pewenue 3aoau. Ananu3 hopMyiL.
Penienne TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1au.
Caymanue oObsICHEHUH yUuTes.
6. Ob6obwenue u | PaboTa B mapax.
cucmemamusayusa | PaboTa B rpynmax.
3nanuu no 2nase | Pelienue 3amady.
«IIpocmuie IIpoBepka mosy4eHHBIX 3HAHU.
6eujecmea. IToaroroBka Kk KOHTPOJILHOM paborTe.
7. Kommponvnas | Pemenue 3ajaHuii KOHTPOJIBHOU pabOTBHI.
paboma Ne 2.
Coeounenua | 1. Cmenens | Caymanue oObICHEHUN YUUTEIS.
xumuueckux | okucienus. Aunanuz | CaMocTosTeNbHAS paboTa ¢ y4eOHUKOM.
2J1eMEHN 08 KOHMPONbHOU Pabora c Tabauueit Meneneesa.
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(15 u).

pabomul.

Pabora ¢ kaproukamu.

2. Baoicnenwue
KAaccvl OUHAPHBIX
COeOUHeHUll .

Pabora ¢ pa3naToYHBIM MaTepHATIOM.
Craymanue 0ObSICHEHUH yIUTEIS.
CamocTosTenbHas padoTa ¢ yueOHUKOM.

3. Ocnosanus. Pabora c pa3naTouHbIM MaTEpUaIOM. Haraux pH
Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenbHas paboTa ¢ yueOHUKOM.

4. Oboowenue u Pabora ¢ pa3naTo4HBIM MaTepHATIOM.

cucmemamuzayus | Pemenue 3anau.

SHAHUIL 3akperuieHre 3HaHU| 10 TeMeE.

5. Kucnomeui. Crnymanue oObsICHEHUN YUUTETIsL. Hatuuk pH
CamocTrosiTenpHas padoTa ¢ yaeOHUKOM.
OT6op © cpaBHEHHE Marepuajia To
HECKOJIbKUM HCTOYHHUKAM.

6. Oboowenue u PaboTa ¢ pa3gatouHbIM MaTEpHAIOM.

cucmemamusayus | Pemenue 3amad.

SHAHU. 3akpervieHre 3HaHUH 110 TEME.

7. Conu. Crnymanue oObsICHEHUN yUUTeTIsL. Hatuuk pH

CamocTrosiTenbHas padoTa ¢ yaeOHUKOM.
Ot6op ¥ CpaBHEHHE MarepHanta IO
HECKOJBKUM UCTOYHHUKAM.

8. Obobwenue u

Pabora c pa3naTouHbIM MaTepUaIOM.

cucmemamuzayusi Pemenue 3anay.
SHAHUUL. 3akperuieHre 3HaHuM 10 TEME.
9. Obobwenue u | Pabotac pa3gaToOuHbIM MaTepHUATIOM.
cucmemamuzayusi Pemenue 3anay.
SHAHUU 00 | 3akperieHue 3HaHUH 10 TEMeE.
OCHOBHbIX  KIACCAX
Heop2aHu4yecKux
geujecms.
10.

Pabora ¢ pa3aToyHbIM MaTepUaAIOM.
Kpucmannuueckue N

Crnymanue oObsICHeHUH yUUTENs.
peutemxu.

CamocTosTenbHas paboTa ¢ yueOHUKOM.

12. Qucmuie
seuecmea u cmecu.

Caymanue oObsICHEHUH yunuTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ¥ cpaBHEHHE Marepuaia Mo
HECKOJIbKUM MCTOYHHUKAM.

13. Maccosas u
obvemnas 0oau
KOMNOHEHMO8
cmecu.

Ananuz dpopmy.

Penienne TeKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue oObsICHEHUH yUnuTes.

14. Pacuempui,
CB53aHHbIE C
NOHAMUEM (OO0,

Anamus dpopmyi.

Pemenne TEKCTOBBIX KOJTMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue oObsICHEHUH YUUTes.

15. Konmponvhas
paboma Ne 3.

Pemenue 3a1anuii KOHTPOJIBHON pabOTHI.

H3zmenenus,

1. Qusuueckue

Pabora ¢ pa3naToyHbIM MaTepHaIOM.
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npPOUCX00AWU | AGIEHUS 8 XUMUU. Crnyiianue 0ObsICHEHUN YUUTEIs.
e ¢ | Ananus CamocTrosTrenbHas padoTa ¢ yueOHUKOM.
eewecmeamu | KOHMpPOIbHOU
(12 ). pabombi.
2. Xumuyeckue Crnymanue oObsICHEHUN yUUTEISL.
peaxyuu. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
OT6op © cpaBHEHHE Marepuaia TO0
HECKOJIbKUM HCTOYHHUKAM.
3. Xumuueckue Crnymanue oObsICHEHUN YUUTETISL.
VPAaGHeHUsl. CaMocrosTenpHas padoTa ¢ y9eOHUKOM.
OT6op © cpaBHEHHE Marepuajia To
HECKOJIbKUM HCTOYHHUKAM.
4. Pacuemvl no
Ananuz Gopmyi.
XUMUYECKUM
VYPABHEHUSM. Pemrenne TeKCTOBBIX KOJINYECTBEHHEBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanue oObSICHEHUN YUUTeIIsL.
5. Pacuemsi no
Ananmuz Gopmyi.
XUMUYECKUM
VYPABHEHUSIM. Pemenne TeKCTOBBIX KOJINYECTBEHHEBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanue oObSICHEHUN YUUTEIIsL.
6. Peaxyuu
Pabora ¢ pa3naToyHbIM MaTepuaIoM.
PA3N0HCEeHUA. .
Cnymanue 0ObsICHEHUI yUUTes.
CamocrosTenbHas padoTa ¢ y4COHHKOM.
7. Peaxyuu
Pabora ¢ pa3naTouyHbIM MaTepuaIoM.
coeOuHeHUs.. .
Crnymanue 0ObsICHEHUI yUUTEs.
CamocTosTenbHas paboTa ¢ yueOHUKOM.
8. Peaxyuu Crnymanue 0ObsICHEHUN YIUTEIIS.
3ameuyeHusl. CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
OT6op u cpaBHeHHME MaTepuaia IO
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu Crnymanue 0ObsICHEHUN YIUTEIIS.
obMmeHa. CamocrosTenbHas paboTa ¢ yueOHUKOM.
Ot6op u cpaBHeHHE MaTepuaia [0
HECKOJIbKUM HCTOYHHMKAM.
10. Tunwt
Pabota c pa3naTouHbIM MaTepUaIOM.
XUMUYECKUX .
9 Crnymanue oObsICHeHUI yUUTes.
peaxkyuil Ha
. CamocTosTenbHas paboTa ¢ yueOHUKOM.
npumepe ceolcme
600bL.
11. Obobwenue Pabora B mapax.
3HAHUL O meme Pabora B rpynnax.
«H3menenus, Pemenue 3amau.
npoucxooauue ¢ IIpoBepka mosy4eHHBIX 3HAHUM.
sewecmeamuy. IToaroToBka Kk KOHTPOJILHOM pabore.
12. KoumponvHas Pemenue 3a1anuii KOHTPOJIBHON pabOTHI.
paboma Ne 4.
fpocmeimue | 1. Ilpaxmuyeckas HabGmronenne  3a  J1eMOHCTpauUsIMU
onepauyuu ¢ | paboma Nel.
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eeuecmeamu
(xumuueckuii
npaKmuxkym)

(5 u).

Ipuemwi
obpaujerus c
1a6opamopHuiM
000py008aHueM.

YUUTEIS.

OO0ObscHeHnEe HAOII0AAEMBbIX SBJICHUM.
ITocTaHOBKA ONBITOB VISl IEMOHCTpaLUU
KJIAcCy.

BolinosnHeHne npakTuyeckoil paboThl.

2. Ilpakmuueckas TYUK
p Hab6mronenue 32 JIEMOHCTpaIUsIMHU Ha
paboma  No2 — TEMIIEPaTyp
Habnmiooenue 3a ) . bl
. . OOBsacHeHNE HAOII0aCMEBIX SIBJICHUI. .
2opsawetl ceeyoll. ILJIAaTHHOBBIN
PAUY [TocTaHOBKa OMBITOB YIS IEMOHCTPAIAH
KJIAcCy.
BrinonHeHue npakTuyeckoil paboThl.
3. Ilpakmuueckas aTYNK
P Ha0mronenue 3a JIEMOHCTPAIUSIMHU A .
paboma  Ne3 U— BBICOKOM
Ananuz nousvl u ' . TeMIepaTyp
5 OObsicHeHNE HAOII0/1aeMbIX SBJIICHHM.
. BI TUUK
6000l [TocTaHOBKa OMBITOB ISl IEMOHCTpAIMH | > Aa
KIECCY TeMIepaTyp
i . Bl
BerImoTHeHNE MPaKTHYIECKON PabOTHI. .
IIJIATHHOBBIH
—M3MEepeHUe
TeMIepaTyp
BI B
mporiecce
00y4eHHUSI
npreMam
BBHITIAPUBAHH
S BOIBI W3
00pasioB
MTOYBBHI.
Hatuuk pH —
pH -
HU3MepeHue
BOJIOPOJTHOTO
roKasares
BBITSDKKH
pacTBopa
TTOYBbI
4. Ilpakmuueckas aT4YHUK
P Hab6mronenne 32 JIEMOHCTPALUSIMH A .
paboma  Ne4 BBICOKOM
Ipusnaxu Y ZATeInL TeMIIEpar
P OOBbsicHEeHHE HAOIIOJAEMBIX SIBJICHHUH. patyp
XUMUYECKUX b, JlaTuuk
- [TocTaHOBKA OMBITOB JJI JIEMOHCTPALIMH
peaxyuil. Knaccy TeMIeparyp
’ . bl
BrinonHeHnne npakTu4eckoit padoThI. .
TIJIATHHOBBIH,
Haruuk pH —
MIPU3HAKH
peakuui 1o
HW3MEHEHHUIO
cpensl
(peakuus
HENTpaIn3arn
15040)
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5. Ilpakmuueckas ONEeKTPOHHbI
HabGmtonenne  3a  eMoOHCTpauusMu
paboma Nos. — e BECHI,
Ipuzomosnenue ' . Habop
OO0bsicHeHrEe HAOJII0/1aeMbIX SIBJICHUM.
pacmeopa caxapa u nabopatopuu
[TocTaHOBKa OMBITOB ISl IEMOHCTPAIAH
pacuem e20 I'MA
. KJ1accy.
maccogoti  0onu 8 .
BrImotHeHNE MPaKTUYECKON PadOTHI.
pacmesope.
P . | 1.  Pacmesopenue. aT4YUK
acnmeopertue P Pabora ¢ pa3naTouHbIM MaTeEpUaIOM. A .
Pacmeoppi. Pacmeopumocms o BBICOKOM
Cnymanue 0ObsICHEHUI yUUTEs.
Peakuyuu gewecms 6 gooe. TeMIepaTyp
CamocTtosTenbHas paboTa ¢ yueOHUKOM.
UOHHO20 pl, Jlatumk
oomena. TeMIIeparyp
Okucnumensvn BI
o- TJTATUHOBBII
eoccmanosum — 1o
eflbHble TOPEHHUIO
peaxuyuu(11 CKa3aHo
y) BBIIIIE,
2. 9JIC. Ocnosuvie Hatunk pH —
PaboTa ¢ pa3gatouHbIM MaTEpHAIOM.
nonoxcenus T3/ . pu
Cnymanue 0ObsICHEHUI yUUTes. e
" HUU
CamocTtosTenbHas paboTa ¢ yueOHUKOM. ya
KHCJIOT "
3. Honnvie .
pasHenus Ananmuz Gopmyi. OCHOBaHUHU
Peitienie TEKCTOBBIX KOTHYECTBEHHbIX 1 | (CPEAd
KAueCTBEHHBIX 3a/1ay. pacTBopa).
Crnymianue 0ObsICHEHUN YIUTEIIS. Harnk
4.. Kucnomuwt, ux SJICKTPOIIPOB
Pabora ¢ pa3naToyHbIM MaTepuaIoM. ONHOCTH -
Kraccuguxayus u .
g Cnymanue 0ObsICHEHUI yUUTes. H3YUCHHE
ceoucmesd. CamocrositenbHast padoTa ¢ y4eOHUKOM. | jpoBoauMoc
5. Ocnosanus, ux ™
P Pabora ¢ pa3aToyHbIM MaTepUaIoM.
Kiaccugpuxayus u .
4 Cnymanue oObsICHEHUH yauTes. pacTBopoB

ceolicmea.

CamocTosTenbHas paboTa ¢ yueOHUKOM.

6. Okcuowl, ux
Kraccuguxayus u

Crnymanue 0ObsICHEHUN YIUTEIIS.
CamocTrosTenbHas paboTa ¢ yaeOHUKOM.

ceoticmaa. Ot6op u cpaBHeHHE MaTepuaga [0
HECKOJIbKUM HCTOYHHMKAM.

7. Conu, ux Caymanue oObsICHEHUH yUuTes.

Kiaccugpuxayus u CamocrosTenpHas paboTa ¢ yaeOHUKOM.

ceoticmaa. Ot6op u cpaBHeHHE MaTepuaia IO

HECCKOJBbKHMM HMCTOYHHKAM.

8. ['enemuueckas
CB3b MeNCOy

Pabora ¢ pa3naToYHbIM MaTepHAIOM.
Caymanue oObSICHEHUH yauTes.

Kaaccamu
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

geuecms.

9. Oxucnumenvro- | CinymaHue 0ObSICHEHUH yIUTEIS.

soccmanosumenvr | CamocTosiTeIbHas paboTa ¢ yUeOHUKOM.

ble peaKyuu. OtOop ¥ cpaBHEHHE Marepuaia o

HCCKOJBKHNM HMCTOYHHKAM.

10. Obobwenue u

cucmemamuzayus

Pabora B mapax.
Pabora B rpynnax.
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3HAHUL NO meme «
Pacmeopenue.
Pacmeopei.
Peaxyuu  uonnoco
oomena. OBP».

Pemenne 3amau.
[IpoBepka noay4yeHHbIX 3HAHUM.
[ToaroroBka Kk KOHTPOJIBHOI padoTe.

11. Koumponvnas

Pemenue 3agannii KOHTPOJIbHOM pabOTHI.

paboma Ne 5
Ceoiicmea 1. Ilpakxmuueckas
P Habutonenue 3a neMoHCTpauusaMu
anekmponumo | paboma Ne 6. yauTens
6 Honnvie peaxyuu. ' .
. peary OO0BsicHEHNE HAOIIOMAEMBIX SIBIIEHUHN.
K
(xumunecius [TocTtanoBKa OTIBITOB /ISl IEMOHCTPAIUU
NPAKMUKyM
5 M) KJ1accy.
4w BoinonHeHue npakTuyeckoil paboThl.
2. [lpakmuueckas aTYNK
p Hab6mnronenue 3a neMoHCTpanusiMu A
paboma Ne 1. —— Temmeparyp
Venosus ' o Bl
OO0bscHeHNEe HAOIOaeEMbBIX SIBIICHUMN. .
npomexaHus TTATUHOBBIH
[TocTaHOBKA OTIBITOB JIJIST IEMOHCTPAIIIH
XUMUYECKUX
- KJIaccy.
peaxryuii mexicoy .
BrimonHenne npakTH4eckoit paboThI.
pacmeopamu
9NeKMPOIUNMO8 00
KOHYA.
3. Ilpakmuuyeckas atyuk pH
p HaGmronenue 3a 1eMOHCTpausiMu A p
paboma Ne 8.
. YUUTES.
Cesoticmea kuciom, o
OO0BsicHEeHNE HAOIIOMAEMBIX SIBIICHU.
OKCUO08,
. . | [locTaHOBKa OTIBITOB AJISl IEMOHCTPALIUH
OCHOBAHULL U COJIEll.
KJIaccy.
BrinoiHeHNE MPaKTHYECKOM pabOTHI.
4. Ilpakmuueckas
P Habmonenue 3a neMoHCTpanusmMu
paboma Ne 9.
YUUTEIS.
Pewenue N
OO0BsicHeHNE HAOIIOMAEMBIX SIBJICHUMN.
9KCNEPUMEHMATIbH
[TocTanoBKa OMBITOB /7Sl IEMOHCTPALIUH
bIX 3a0aH.
KJIaccy.
BrlinioiHeHHE MPpaKTHYECKOM paboTHI.
3aknrouenue | 1.0606wenue u Pabota B mapax.
(4 4) cucmemamuzayus PaGora B rpymmax.
3HAHUU NO Pemenne 3amau.
yueoHuky xumuu 3a | [IpoBepka morydeHHbIX 3HAHHH.
8 knacc. [ToaroroBKa K KOHTPOJIHHON padoTe.
2.0600wenue u Pabota B mapax.
cucmemamuzayus PaGora B rpymmax.
SHAHUU NO Pemenue 3amau.
yuebnuxy xumuu 3a | IIpoBepka noyrydeHHbIX 3HaHUI.
8 xknacc. ITonroToBka Kk KOHTPOJIBHOH padore.
3. Umozoeas Pemienue 3a1anuii KOHTPOJIBLHON pabOTHI.
KOHMPONbHAS
paboma no xumuu
3a 8 knacc.
4. Ananuz Ananuz onrmooxk.
KOHMPOAbHOU AHanmm3 KOHTPOJIBHOI paboTHI.
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pabomwi. Paboma
HA0 owubKamu.

Pabora naj omrOkamu.
Pemrenue 3amauq.
Cnymanue 0ObsICHEHUN YUUTEIISL.

9 KJIACC (68 YACOB)

Hazeanue Tema ypoka. Ocnoenuie 6uowt Hcnonwvzos
pazoena, oesamenbHoCmu anue
KoJlu4ecmeo ooyuarouuxcs 0bopyoosa
yacos HUA
uenmpa
«Touka
Pocmay
Oowian 1. Xapaxmepucmuxka Crnymanue oObsICHEHUN YUUTETISL.
xapakmepucmu | XuMU4€CKo2co aj1emernma CamocrosTenpHas pa60Ta C
Ka xXxumuuecKux | Had OCHOB8AHUU e2o yqe6HHKOM.

1emenmoas (4

u).

NOJIOHCEHUS 8
Ilepuoouueckoii
cucmeme J[. U.
Menoeneesa.

Pabora ¢ Ta0nueit Mennesneesa.
Pabora ¢ kapToukamu.

2. Xapakmepucmuka
XUMUYECKO20 dlleMeHmda
Ha OCHOBAHUU €20
NONI0JICEeHUs 8
Ilepuoouueckoii
cucmeme /]. U.
Menoeneesa.

Crnymanue oObSICHEHUN yUuTessl.

CamocrosTenbHas paboTa ¢
YI4EOHUKOM.

Pabora ¢ Tabnureit Menneneena.
PaboTa c kapToukamm.

3. Xapakxmepucmuxa
XUMUYECKO20 dlleMeHmda
no KUCTIOMHO-
OCHOBHBIM CBOLICEAM
00pasyemulx um
coeOuHeHUl.

Crnymanue oObsICHEHUN YIUTEIIS.

CaMocTrosTenbHas padoTa ¢
Y4EOHUKOM.

Pabora ¢ Tabnuieit Menueneesna.
Pabora ¢ kapToukamu.

4. [lepuoouueckuil
3aKOH U
Ilepuoouueckas
cucmema XumMuiecKux
anemenmos /. H.
Menoeneesa.

Caymanue oObsICHEHUH yUnuTes.

CamocrosTenbHas paboTa ¢
y4eOHUKOM.

PaGora c Ta0nuueit Menaeseesa.
Pabora ¢ kapToukamu.

Memannwot (13

%)

1. ITonooicenue
MEmanos 8
Ilepuoouueckoti
cucmeme

J.U Menoeneesa u
cmpoenue ux amomos.

Caymanue oObICHEHUH yUnuTes.

CamocrostenpHas paboTa c
y4eOHHKOM.

PaboTa ¢ Tabnuieit Mennaeneesa.
PaGora ¢ kapToukamu.
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2. Xumuueckue Jatuuk
. Pa6ora c pa3aaTouyHbBIM
CBOLICMBA MEeMALN08. TEMIIepaTypbl
MaTepUaIOM. .
. TUTATUHOBBIN
Craymanue 0ObSICHEHUH yIUTEIS.
CamocrositensHast ~ pabota ¢
y4EOHUKOM.
3. llonyuenue Crnymianve 0ObsSICHEHUM YUUTETIsI.
memannos. Kopposus CamocrositensHasi ~ pabota ¢
Memaios. Y4EOHUKOM.
OT16op ¥ cpaBHEHHE MaTepuasa
110 HECKOJIbKUM HCTOYHHKAM.
4. ll]enounvle Crnymanrie 00bSICHEHUHM YUUTETISI. Hatunx
Memannol. CamocrosiTenbHast ~ paboTa ¢ | TeMIepaTypbl
YIEOHHKOM. TUTATUHOBBIH

Ot6op U cpaBHEHHME MaTepuana
I10 HECKOJIBKUM HCTOYHUKAM.

5. ll]enounvie

Pemenue 3amau.

Memainnol. PaGora no kapToukam.
Pemenne XAMHAYECKUX
YpaBHEHUM.
6. hepunnuil, mazHuii u P
abora C pa3IaTOYHBIM
wenouHosemenvHvle
MaTepPHUAJIOM.
Memannol. .
Crnymanue 0ObsICHEHUI yUUTEs.
CamocrositensHast ~ pabota ¢
YI4eOHUKOM.

7. Bepunnuii, maenuii u

Penrenue 3agau.

wenouHosemenvHvle Pabora no kapToukam.

Memannol. Pemmenune XUMHYECKUX
YpaBHEHUH.

8. Anromunuil. P

abota c pa3aTouHbIM

MaTepUaIIOM.
Crnymanue 00bICHEHUH YUUTEIIS.
CamocrositenbHast ~ pabota ¢
y4eOHUKOM.

9. Anromunuii.

Pemenue 3amau.
PaboTa o kaproukam.

Pemenue XUMHUYECKUX
YpaBHEHHI.

10. /Keneso. Caymanue 0ObsICHEHUH yauTes.
CamocrosiTenbHass ~ pabota ¢
y4eOHHKOM.

OOmbsicHeHHE HaOJIr01aeMBbIX
ABJICHUN.
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11. 3axpennenue u
cucmemamusayus
3HAHUL NO 2/1a8e nepeoll
«Memannoly.

PaGora B mapax.

Pabora B rpynmax.

Pewenne 3anau.

IIpoBepka noay4yeHHbIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Koumponvhas

Pewienne 3apaHuii KOHTPOJIBHOU

paboma Nel paboTHL.

«Memannoiy.

13. Ananus AHanu3 omooK.
KOHMPObHOU pabompl. | AHaIN3 KOHTPOJIbHOU paObOTHI.

Pabora Hag omuOKamH.
Pemenue 3amaud.
Crnymanue oObsICHEHUN YUUTETIsL.

Ceoiicmea Ilpakmuueckas paboma HabtroneHie - JaTtauk
memannos u ux | Nel. Ocywecmenenue NICMOHCTPAIAAMH YIHTCIIA BBICOKOM
coeouHnenuil YenouKku XumuyecKux OGbsICHEHIE Ha6J'IIOJ.IaeMI)IX TEMITepaTyp bl,
(xumuueckuii npespaujeHul. J— JaTank
K ! TEeMIepaTyp bl
npaxmurym)(3 ITocranoBka ONBITOB Ui patyp
u). TJIATUHOBBIM —
JICMOHCTpPAIINH KJIACCY.
. | I3MepeHHe
BremosHenne MIPAKTUICCKOMH
TEMIIEPATyp Bl
paboTHI.
TIePEeX0/I0B
QJJIOTPOIIHBI X
MouuUKaIy i
Cephl;
M3MepeHue
TEeMIleparyp bl
TUTaBJICHUS
BEIIECTB.
IIpakmuueckas paboma Ha6monenne -

Ne2.  Illonyuenue u
ceonicmea  CoeOUuHeHull

ACMOHCTpallUsAIMU YYUTEIIA.

OO0bscHeHne HaAOJFOTAEMBIX

MEemannos. .
SIBJICHUA.
ITocranoBka OIIBITOB U
JIEMOHCTpAIIMHU KJIaccy.
Brimonnenue PAKTUYCCKOMN
paboTHhI.

Ipaxkmuueckas paboma

p p HaOmronenue 3a

No3.

Drcnepumenmanvhvle
3a0ay4u no
PACNO3HABAHUIO u

NOJIYyYeHUIO eeuiecmse.

ACMOHCTpAllUsAMU YHUTCIIA.

OObscHeHne Ha0JIF0IaeMBIX
SIBIICHHI.

ITocTraHoBka OITBITOB IS
JIEMOHCTpAIUK KJaccy.
Breimonxnenue MIPAKTUYECKOU
paboThI.
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Hememannwt
(26 u)

1. Hememannwi: amomol
u npocmvie eeujecmaa.
Kucnopoo, 030H,
B030)X.

Caymanue 0ObSICHEHUH yIUTEIs.
CamocrositensHast ~ pabota ¢
Y4EOHUKOM.

Ot6op U cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHKAM.

Jatuuk
BBICOKOM
TEeMIIepaTyp bl,
Jatunk
TEMIIepaTyp bl
IJIATUHOBBIA —
HU3MepeHue
TEMIIEPaTyp Bl
MepPexo0/I0B
QJUTOTPOIIHBI X
MouduKany u
Cepbl;
HU3MepeHue
TEMIIEPaTyp Bl
TIJTaBJICHUS
BEIIECTB.

2. Hememannsl.
Xumuueckue ceoticmed

Pemenmne 3amauy.
PaGora no kapToukam.

HeMemasios. Pemenune XUMHYECKUX
YpaBHEHUM.

3. Xumuuecxkue P

abota c pa3aTouyHbIM

9/1eMeHMbl 8 KNeMKax MaTEpHATIOM.

HCUBBLY OpeaHUIMOS. Crnymanure 00bsICHEHUH YUIUTETIS.
CamocrositennsHasi ~ pabota ¢
Y4eOHUKOM.

4. Booopoo. Pemenne 3anau.
PaGoTa o kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHUM.

5. I'anocenui. Crnymanue oObsICHeHUI yUUTes.
CamocrositenbHast ~ pabota ¢
Y4EOHUKOM.
OO0bscHenne HaAOJFOTAEMBIX
SIBJICHUI.

6. Coeounenus

Penrenue 3agau.

2A/102€H08. Pabora o kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHHI.
7. Honyuenue Caymanue 0ObsICHEHUH yauTes.
2A/102€H08. CamocrosTenbHass ~ pabota ¢
buonocuueckoe y4eOHUKOM.

3HAUeHue U NPUMEHeHUe
2A47102eH08 U UX
COeOUHEHU.

Ot0o0p M cpaBHEHHE MaTepHuaia
10 HECKOJIbKUM MCTOYHHKAM.
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8. Kucnopoo.

Pabota c pa3IaTOYHBIM
MaTepuajIoM.

Craymanue 0ObSICHEHUH yIUTEIS.
CamocrositensHast ~ pabota ¢
Y4EOHUKOM.

Jatuuk
BBICOKOM
TEeMIIepaTyp bl,
Jatunk
TEMIIepaTyp bl
IJIATUHOBBIA —
HU3MepeHue
TEMIIEPaTyp Bl
MepPexo0/I0B
QJUTOTPOIIHBI X
MoauUKaAIK i
Cepbl;

U3MepeHne
TEeMIepaTyp bl
IUTaBJICHUS
BEIIECTB.

9. Konmponavnas Pemenne 3aganuii KOHTPOIBHOU

paboma Ne2 paboTHI.

10. Cepa. Cnymanue oObsICHEHUI yUUTes. Jarunk
CamocrositensHasi ~ paboTta ¢ | BBICOKOM
y4eOHUKOM. TEeMIIeparyp bl,
OO0bsicHeHHE HaOmonaeMbIx | JlaTumk
SIBJICHU. TeMIepaTyp bl

IIJJATUHOBBIM —
M3MepeHue
TEMIIEpaTyp bl
MEepPEexX0/I0B

QJIOTPOITHBI X
Mo udUKaIy i

cephl;
u3MepeHue
TEeMIepaTyp bl
IUIaBJICHUS
BEILIECTB.

11. Coeounenus cepei. | Cnymanue oObICHEHUN YUUTEIIS.
CamocrosiTenbHass ~ pabota ¢
y4eOHUKOM.

Ot0o0p M cpaBHEHUE MaTepuaia
10 HECKOJIbKUM MCTOYHHKAM.

12. Cepnasa kucnoma. Caymanue 0ObsICHEHUH yauTes. Hatuuk
CamocrosiTensHass ~ pabota ¢ | pH
y4eOHHKOM.
OO0mbscHeHHE HaOJIr01aeMBbIX
SABJICHUN.

13. A3om. Pemenue 3anau.
Pabora o kapToukam.
Pemenue XUMHUYECKUX
YPaBHEHUH.
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14. Ammuac. Crnymanue 0ObsICHCHHIA yIUTEIIs. Hatunk
CamocrositenbHast ~ pabora ¢ | pH
Y4EOHUKOM.
OObscHeHMe Ha0JII0JaEMBIX
SIBJICHUM.
15. Conu ammonus. Cnymanue 0ObsICHEHUN yUUTEs.
CamocrositensHasi ~ pabota ¢
Y4EOHUKOM.
OObscHeHne Ha0JI0JaEMBbIX
SIBJICHUIA.
16. Kucnopoonvle Crnymianve 0ObsSICHEHUM YUUTETIsI.
COeOuHeHUs: azoma. CamocrositensHasi ~ pabota ¢
Y4EOHUKOM.
OT16op ¥ cpaBHEHHE MaTepuasa
110 HECKOJIbKUM MCTOYHHKAM.
17. ocgpop u ezo Pabota c pa3aTOYHBIM Harauk
COeOUHeHUsL. TEeMIIepaTypbl
MaTepPHAIOM. .
TTATUHOBBIH

Cnymanue oObsICHEHUI yUUTes.
CamocrositensHasi ~ pabota ¢
y4eOHUKOM.

18. @ocghop u eco

Pemenue 3amau.

COeOUHeHUsL. PaGota no kapToukam.
Pemenne XUMHUYECKUX
YpaBHEHUM.

19. Venepoo. Crnymanue 0ObsICHEHUI yUUTEs.

CamocrositensHasi ~ pabota ¢
YI4EOHUKOM.

OO0bscHeHne HaOJFOTAaEMBIX
SIBJICHU.

20. Kucnopoonvie
COeOUHEeHUs Y2ellepood.

Penrenue 3agau.

Pa6oTa o kapToukam.

Pemenne XAMHYECKUX
YpaBHEHUM.

21. Kpemnuti u eco
CcOeOuHeHUs.

Crnymranue 00bICHEHUIH YUUTEIIS.
CamocTosTelbHas paborta ¢
y4eOHUKOM.

O0bsacHeHnEe HAOJFOTAEMBIX
SIBJICHUH.

22. Cunukamnas
NPOMBIULEHHOCTD.

Caymanue oObsICHEHUH yauTes.
CamocrosTenbHass ~ pabota ¢
y4eOHUKOM.

O100p M cpaBHEHHE MaTepHuaia
110 HECKOJIbKUM MCTOYHHKAM.

23. Obobwarowuti ypox
no meme
«Hememannvi .

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3anau.

[IpoBepka noaydyeHHbIX 3HAHUU.
[lomroroBka K KOHTPOJBHOM
padore.

24. Obobwarowuii ypox
no meme

Pabora B mapax.
Pabora B rpynmnax.
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«Hememannory. Pemenue 3amau.
IIpoBepka noay4yeHHbIX 3HAHUU.
IlogroroBka K KOHTPOJIBHOM
pabore.

25. Koumponvhas Pemenne 3aaHUI

paboma Ne 3. KOHTPOJILHON pabOTHI.
26. Ananuz Amnanu3s ommooK.
KOHMPObHOU pabompl. | AHaIN3 KOHTPOJIbHOU pabOTHI.

PabGora Hazx ommOkamu.
Pemenue 3amau.
Crnymanue oObsICHEHUN YUUTETIsL.

Ceoiicmea
HemMemaioe u

Ipaxmuueckas paboma
Ned.

Ha0mronenue 3a
I[eMOHCTpaHI/ISIMI/I y‘H/ITeJ'IfI.

1 | DKcnepumeHmanvhvie
ux coeounenui p OO0bscHenne HaOJIIOTaEMBIX
(3 u). 3a0aqu no meme .
SIBIICHUI.
«Ilooepynna
ITocranoBka OIBITOB JUTSt
KUCI0pOOa».
JIEMOHCTpAITUH KIIACCy.
Brimosinenue MPAKTHYECKOU
paboTHI.
Ipakmuueckas paboma
p p HaoOmronenue 3a

Nos.
IJxcnepumenmanvHvle

JACMOHCTpalUsIMU YIYUTECIIA.

OO0bscHEHnE HaOII0JaEMBIX
3a0aqu no meme .
SIBJICHU.
«llooepynnul azoma u
ITocTtanoBka ONEITOB VTS
yenepooay.
JEMOHCTpAINH KJIacCy.
Brinonnenue MPaKTUYECKOU
paboTHI.
Ilpakmuueckas paboma DJIEKT
p p HaOmronenne 3a p
Ne6. [lonyuenue, OHHEI € BECHI,
JEMOHCTPAIUSMH YUUTEIS.
cooupanue u Habop
OO0bscHenne HaAOJFOTAEMBIX
pacnosHasauue 2asos. . nabopaTopuu
SIBJICHU.
'MA
[TocranoBka OTIBITOB TUIst
JEMOHCTpAINH KJIACCy.
Boinonnenue MIPAKTUYECKOMN
paboTHhI.
Opzanuueckue | 1. [Ipeomem Caymanue 0ObsICHEHUH yauTes.
sewecmea (13 | opeanuueckoii xumuu. CamocrositennsHass ~ pabora ¢
y) y4EOHHKOM.

Ot6op U cpaBHEHHE MaTepuaia
110 HECKOJIbKUM HUCTOYHUKAM.

2. Ilpeoenvrvie
211e8000po0bL.

Caymanue oObsICHEHUH yauTes.
CocraBnenue XUMHYECKUX
bopmyi.

Pabora B mapax.

Pabota y mocku.

3. HenpeoenvHole
121e8000po0bL.

Caymanue 0ObSICHEHUH yIUTes.
CocraBnenue XUMHUYECKUX
dopmyi.

Pabora B mapax.

Pabora y mocku.

28




4. Cnupmoei. Crnymanue 0ObsICHCHHIA yIUTEIIs. Hatunk
CamocrositenbHast ~ pabora ¢ | pH
Y4EOHUKOM.
Ot6op U CcpaBHEHHE MaTepuana
110 HECKOJIbKUM MCTOYHHKAM.
9. Ilpedenvnuie Cnymanue 0ObsICHEHUN yUUTEs. Jatuuk
00HOOCHOBHbLE CocraBnenue xumuueckux | pH
Kapbonogvle Kuciomol. | GOPMYIL

PaboTa B mapax.
Pabota y nocku.

6. Croorcnbie a¢hupol.
Kupwi.

Cnymanue 0ObsICHEHUN yUUTEs.
CocraBienue XUMHUYECKUX
dbopmy.

PaboTa B mapax.

Pabota y nocku.

1. AmMunoxuciomst u
Oenku.

Pa6ora c pa3aTouHbIM
MaTepPHAIOM.

Cnymanue oObsICHEHUI yUUTes.
CamocrositensHasi ~ pabota ¢
y4eOHUKOM.

8. Amunoxucromol u
Oenku.

Cnymanue 0ObsICHEHUI yUUTEs.
CocraBiieHue XUMHAYECKUX
dbopmyi.

PaGoTa B mapax.

PaboTa y nockwu.

9. Vanesoow:.

Crnymanure 00bsICHEHUH YUIUTETIS.
CocrasiieHne XUMUYECKUX
dbopMmy.

Pa6oTa B mapax.

PaboTa y nockwu.

10. Ionumepeoi.

Crnymanue 00bICHEHUH YUUTEIIS.
Cocrapnenue XUMHYECKUX
dbopMmyiL.

Pa6oTa B mapax.

PaGota y mocku.

11. O6obwarowuii ypox
no meme
«Opeanuueckue
sewecmeay.

Pabota B mapax.

PaGora B rpymmax.

Pemenune 3amau.

[IpoBepka noaydyeHHbIX 3HAHUU.
[logrotoBka K  KOHTPOJIBHOMU
pabore.

12. Koumponvhas

Pewienue 3amaHuii KOHTPOJIBHOU

paboma Ned. paboTHI.
13. Ananus Amnanu3 ommoox.
KOHMPOAbHOU pabomsl. | AHAIN3 KOHTPOJIBHOM pabOTHI.

PaGora Hazx ommOkamu.
Pemenue 3agau.
Crnymmanue oObSICHeHUN YIUTETISI.

3akpennenue

(6w)

1. Ilepuoouueckuil
3aKOH U
Ilepuoouueckas

Pabora B mapax.
Pabora B rpynmnax.
Pewrenue 3amau.
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cucmema XumMu4eckux [IpoBepka nmoaydeHHbIX 3HAHUIA.

anemenmos J{.H. IlogroroBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

seujecmea.

3. Xumuueckue
peakyuu.

4. Knaccel xumuyeckux
CoeouHeHUll 8 ceeme
O/l

5. Umoeosasn Pemenne 3ajaHui
KOHMpOAbHAsi paboma. | KOHTPOIbHOUM pabOTHI.

6. Ananuz KOHMpoAbHOU | AHAIU3 OIIHOOK.

pabomul. AHanu3 KOHTPOJIbHON paboThI.
Pabota Han ommbOkamu.
Pemenue 3amaud.

Crnymanue oObsICHeHUH yUuTessl.

Cnmcok JuTepaTypsl

1. Xumus. 8 kimacc: yue6. Jlias obmeobpasosar. yupexaenuii / O.C. ['abpuensa. —
17-e u3n., crepeotun. — M. : Jlpoda, 2011. — 270, [2] c. : un.
2. Ky3pmenko H.E. Hawama xumun. CoBpeMEHHBIA KypC Uil MOCTYMAIOUIUX B

By3bl. T. 1. yueOHOe mocoOue — 13-e u3n., crepeorun. — M.: M3garenbcTBo
«Ox3ameny, 2007. — 383, [1] c. (Cepust «AGUTYPHEHTY)

3. Xumusi.  YueOHO-MeToaudecKas Ta3era JUisd  yuyuTelned  XUMHH U
€CTECTBO3HAHHSL.
4, Xumusi. HacronpHas kHura yaurens. 8 kimacc: metoaundeckoe rnmocoodue / O.C.

I'abpuensu, H. I1. BockoOoitnukoBa, A. B. fmykoBa. — 3-¢ u3z., nepepad. —
M. : Ipoda, 2007. — 398, [2] c.

5. Xumusi. 8 Kjacc: KOHTPOJIbHBIE W MPOBEpOUYHbIe paboThl mo yueOHuky O.C.
lNabpuensna «Xumus — 8». M. : Jlpoda, 2009.

6. Xumus. 9 kiacce : yue0. g obmieoopaszosar. yupexaenuit / O. C. I'abpuenss.
—11-e u3n., ucnp. — M. : [lpoda, 2006. — 267, [5] c. : .

7. Xumus. 9 knace : pabouas Terpaap k yaeobnuky O. C. 'abpuensna «Xumus. 9

knacey» / O. C. I'abpuensn, A. B. fkymoBa. — 6-e uzn., crepeotun. — M. :
Hpoda, 2007. — 175, [1] c. : nm.

8. Ky3spmenko H.E. Hawana xumuun. CoBpeMeHHBII Kypc UIsi TOCTYMAIOIIUX B
By3bl. T. 2! yuebHOe mocobue — 13-e u3a., crepeorun. — M.: U3natenbcTBo
«3x3ameny, 2007. — 383, [1] c. (Cepust «KAOGUTYPHEHTY).

9. Xumus.  YyeOHO-MeToJMuecKkass razera s yduTelned XUMHH U
€CTEeCTBO3HAHUSL.
10. Xumus. HactonpHas kaura yuutens. 9 kiacc: meronudeckoe nocooue / O.C.

l'abpuensu, H. I1. BockoboiinukoBa, A. B. fAmykoBa. — 2-e uza., nepepabd. —
M. : Ipoda, 2011. — 398, [2] c.
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