Brog:keTHoe 0011e00pa3oBaTeIbHOE YUpeKIeHHe
XaHThI-MaHCHICKOT0 ABTOHOMHOTO0 OKpyra - FOrpsi
«/Inuei um. I'. @, ATaKeBa»

[Ipunoxenue
OCHOBHOI 00pa30BaTeIbHON porpaMMe

OCHOBHOT0 00I11er0 00pa3oBaHUs
(mpukas ot 20.12.2023 Ne 7)

PABOYAS ITPOI'PAMMA
yueoHoro npeamera « XUMMUSA»

JU1s oOygarommxcst 9 Kiraccon

I'pudoBckas 'anuna KazumMupoBHa, yuyuTeab XUMHU M OMOJI0T MU

(®UO yumrensi, COCTaBUBLIETO paboUyI0 MPOrpaMmy)

KOropck, 2023 roa



IMacnopt Pado4eii nporpamMmsl

Ne HaumeHoBaHMe MyHKTA Conep:kaHue NyHKTa
1. | Hassanme nporpavms! PaGouas mporpamma mo XxumuM 9 KiIacc OCHOBHOTO OOMIETO
obpazoBanus, PI'OC OO0
ABTOpBI yucOHHKA, y4eOHO-
2 Meroandeckoro komiuiekca, | Pymsutuc I'.E., ®enpaman @.I'. Xumusa, 9 xmacc  OAO
" | HazBaHme  ydeOHuKa, rop | «M3marenbcTBo» [IpocBemenuey, 2014
W3JIaHus
1. ®denepanbHBIi TOCYIaPCTBEHHBINH 00pa30BaTEIbHBIN CTaHAAPT
OCHOBHOTO 00I1Iero o0pa3oBaHUs, YTBEPKICHHBIA IMPUKA30M
. | Munoopuayku Poccun  0117.12.2010r. Ne 1897 «OO0
Peanusyer TpeOoBaHUI
3. BroC 000 YTBEPKIACHUH benepanbHOTO rOCyIapCTBEHHOTO
00pa3oBaTeNpHOr0 CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHUs»
(c n3menenusiMu B npukaze MunoOpuayku P® or 31.12.2015r.
Ne 1577)
HN3yyeHue XUMHMH B OCHOBHOM IIKOJIe HAINpPAaBJIeHO Ha
AOCTHIKEHHe CJIeIYIOUIUX 1esIei:
e OcBoeHNe BaKHEHIIIUX 3HAHUI 00 OCHOBHBIX MOHATHUSIX U 3a-
KOHAaX XUMUH, XUMUYECKON CUMBOJIUKE;
e 0BJIa/IeHHe YMEHUSIMH HaOJIfOIaTh XHMHUYECKUE SIBJICHWS,
MIPOBOJUTH XUMUYCCKUI IKCTICPUMEHT, TIPOU3BOAUTH PACUYCTHI HA
OCHOBE XMMMYECKUX (OpPMYJ BEIIECTB U ypaBHEHUN XUMUYe-
CKHMX PEaKIIHIA;
Obmme nemum  pabodyell | e pa3BHTHE MMO3HABATEILHBIX WHTEPECOB M HMHTEIUIEKTYATbHBIX
4. | mPorpaMMbr ¢ Y4ETOM | cIOCOOHOCTEN B TMPOIECCEe MPOBEICHUS XUMHUYECKOTO IKCIEpH-
* | cnerudukn y4eOHOr0 | MeHTa, CaMOCTOSTEILHOTO MPHOOPETEHUsT 3HAHHIH B COOTBETCT-
npenMera, Kypca BHUHU C BO3HUKAIOIIMMH )XKHU3HEHHBIMU TOTPEOHOCTSIMU;
¢ BOCIIUTAHUE OTHONICHWS K XMMHH KaK K OJHOMY u3 (pyHna-
MEHTAJIBHBIX KOMITOHCHTOB €CTECTBO3HAHHS W DJIEMEHTY 0OIe-
YeI0BEYECKON KYIbTYpHI;
e IpUMeHeHHe MOJIyYeHHbIX 3HAHUN W yMeHHMii s Oe3omac-
HOTO WCIIOJIh30BaHUS BEIIECTB U MAaTEPUAJTIOB B OBITY, CEIIbCKOM
XO035IIICTBE U HA MPOU3BOJICTBE, PEIICHUs MPAKTUUECKUX 3a7a4 B
TTOBCE/THCBHOMN JKW3HH, MPEAYINPESKICHUS SBIICHUN, HAHOCSIIAX
BpEJI 3/I0POBBIO YEIOBEKA U OKPYKAIOIICH cpelie.
Onucanne Mecta y4eOHOTO
5. 68 JacoB, U3 pacuera — 2 y4eOHBIX Yaca B HEJICITIO.
npenMera B y4eOHOM IUIaHe
@opMbI OpraHu3anuu 00pPa3oBaTEJLHOIO Mpomecca:
YpOK — OCHOBHast ¢opma OOyueHHUs B IIKOJIE, CEMUHAp —
MPAKTUYECKOe 3aHSATHE BCel Y4eOHOU Tpymnmbl; J1a0OpaTOPHBIMA
3a cuer xakux  dopy MPaKTHKYM — MPAKTHYECKOE 3aHATHE € NPUMEHEHHEM TEXHHKH,
CHENHMAlbHON anmapaTyphl, IPOBEACHUEM dKCIIEPUMEHTA, OIbITa,
g, | opramsaiiy yuebnoro HCCIIeIOBAHUS; yaeOHast IKCKYPCHS Ha MPUPOY, IPEIIPHUITHE, B
nporecca peanu3yercs

Pabouas nmporpamma

My3el, Ha BBICTaBKY U IIp.; TPYIIOBbIE WJIH HHIUBUIyaTbHBIC
KOHCYJIbTAIlMM C TPEToJaBaTelieM IO OTACIbHBIM YYeOHBIM
TEMaM 501050 BOIIpOCaMm, MMpOBOAUMEBIC 110 HNHUIIMATUBEC
MpenoaaBaTeNisi Wi MO Ipocb0e ydammxcs (MX poAuTeNei) B
MHBIE (OPMBI OpraHU3aAIHH.




IInanupyemMble pe3yJbTaThbl OCBOCHHS Y4e0OHOI0 MpeaMera

W3yueHne XuMUM B OCHOBHOM ILIKOJIE AAET BO3MOXHOCTb JIOCTHYb CIEAYIOIIUX PE3yJIbTaTOB B
HaIpPaBJICHUU JTUYHOCTHOI'O Pa3BUTHS:

1) BocniuTaHue pOCCUHCKOM I'pa)kIaHCKOW MAEHTHYHOCTH: NAaTPUOTH3Ma, JTIOOBU U YBa)XKEHUS K
OteuecTBy, YyBCTBa rOPJOCTHU 3a CBOIO Po/lMHY, 32 pOCCUICKYI0 XUMHUYECKYIO HAYKY;

2) ¢dbopMupoBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKu U OOIIECTBEHHON NPAKTHKH, a TAK)KE COLMAIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY U
JTYXOBHOMY MHOT000pa3nio0 COBPEMEHHOIO MUPA;

3) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YUYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOPAa3BUTUIO U CaMOOOpPA30BaHMIO HA OCHOBE MOTHBALMM K OOYYEHHUIO U IO3HAHUIO, BHIOOPY
pOPUIBHOTO

o0pa3oBaHMsl Ha OCHOBE MH(POPMALUU O CYILECTBYIOUIMX Hpodeccusix U JUYHBIX
npoeCCUOHATIBHBIX MPEANOYTCHUH, OCO3HAHHOMY MOCTPOSHHUIO MHAWBUIAYAILHOW 00pa30BaTeNbHON
TPAEKTOPUU C YyUETOM YCTOMYMBBIX [103HABATEIIbHBIX HHTEPECOB;

4) ¢dopmupoBaHHE KOMMYHHKATHBHONH KOMIIETEHTHOCTH B 0O0pa3oBaTEIbHOW, OOIECTBEHHO
M0JIE3HOMU, Y4eOHO-HCCIe10BaTeIbCKOM, TBOPYECKON U IPYTUX BUJAX AEATEIbHOCTH;

5) dbopMupoBaHHe MOHMMAaHUS IEHHOCTH 3JOPOBOTO M 0€30MacHOro odpasa XKM3HH; YCBOCHHUE
IPAaBUJ UHIUBHUIYaIbHOI'O M KOJUIEKTUBHOI'O O€30I1aCHOTO MOBE/ICHUS B UPE3BBIYAHHBIX CUTYaLUsX,

YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJEH;

6) gopmupoBaHue MO3HABATENbHON M MH(MOPMALMOHHOW KyJIbTYpbl, B TOM YHCIIE pPa3BUTHE
HaBBIKOB CaMOCTOSATEIBHON paObOTHIC yueOHBIMU TOCOOUSMHU, KHUTAMH, JIOCTYITHBIMA HHCTPYMEHTAMH
U TEXHUUYECKUMHU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

7) hopMHUpOBaHKHE OCHOB SKOJIOTHUECKOTO CO3HAHMSI HA OCHOBE MPU3HAHMS LICHHOCTH YKU3HU BO
BceX €€ IMPOSBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOI'O, OEpEKHOI0 OTHOLICHUS K OKpYXarolen
cpexe;

8) pa3BUTHE TOTOBHOCTHM K pEIIEHUI0 TBOPYECKUX 3a/a4, YMEHMsS HAaxXOIHUThb aJleKBaTHbIC
CHOCOOBI 10 BEJIEHUS U B3aMMOJEWCTBUA C NHapTHEpaMM BO BpeMms yueO HOHM M BHeyuyeOHOMU
NeSTeNbHOCTH, CHOCOOHOCTH OLEHMBATh NPOOJEMHbIE CUTyallMd M ONEpPaTUBHO NPUHUMATh
OTBETCTBEHHBIE PELIEHUS B Pa3IMUHBIX MPOAYKTUBHBIX BUIAX JAEATEIBHOCTH (yueOHasl MOMCKOBO-
UcclieIoBaTeNbCKasi, KyOHasi, MPOeKTHas!, KpYKKOBas U T. I1.).

MeranpeaAMeTHBIMMPE3Y/IbTATAMA  OCBOCHHUS OCHOBHOM  00pa3oBaTEIbHOM  MpOTrpamMMbl
OCHOBHOT'0O 00111er0 00pa30BaHUs SBISIOTCS:

1) oBnmazgeHHe HaBBIKAMHM CaMOCTOSITEIbHOTO TNPUOOPETEHHs HOBBIX 3HAHUM, OpraHU3aLUU
y4eOHOM esITeIbHOCTH, TIOUCKA CPE/ICTB €€ OCYIIECTBICHUS;

2) yMeHHE€ IUIaHUPOBAaTh IYTH JOCTH)KEHHUS IleJied Ha OCHOBE CAMOCTOSITEILHOTO aHaiu3a
YCIOBUH W CPEIACTB MX JOCTHXKEHUS, BBIACHATH albTEPHATHBHBIE CIIOCOOBI JOCTIIKEHHS LeTd U
BbIOMpATh

Haunbonee >PPeKTUBHBIN CIIOCOO, OCYIIECTBIATH MO3HABATEIbHYIO PE(IECKCHUI0 B OTHOILECHUH
NeMCTBUI 10 penieHnio y4eOHbIX U MO3HABAaTEIbHBIX 3a7ay;

3) yMeHHe OHUMAaTh MpoOJIeMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3Y, JaBaTh ONpPEACIICHUS
MOHATHUSIM,  KJIacCU(UIUPOBATh, CTPYKTYpUpOBaTh  MaTepuan, MPOBOJUTh  AKCHEPUMEHTHI,
apryMeHTHPOBAaTh

COOCTBEHHYIO MO3UIINI0, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUYCHHUS;

4) yMeHHE COOTHOCUTh CBOM JEHUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JESTeNbHOCTH B MPOIIECCE NOCTHKEHUS pe3yibTara, ONpelesTh CIOCO0b! 1eHCTBUN
B paMKax MpeaokKEeHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JAECUCTBUS B COOTBETCTBUU C
3aMEHSIOLIENCS CUTYyaluen;

5) dopmupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BaHUS WHCTPYMEHTOB U
TEXHUUYECKUX CPEJCTB HH(POPMAIIMOHHBIX TEXHOJIOTHH (KOMIIBIOTEPOB U MPOTrPaMMHOTO 0OeCTIeueHUs)
KaK MHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTHUs KOMMYHHMKAaTHUBHBIX U ITO3HABATEJIbHBIX YHUBEPCAIbHBIX
y4eOHBIX TCUCTBHIA;

6) yMeHHue co3/1aBaTh, MPUMEHSITh U MPEOOPa30BBIBATH 3HAKH M CHMBOJIBI, MOAETH U CXEMBI JIJIs
peleHys yueOHbIX U T03HaBaTEIbHBIX 33Ja4;



7) yMeHHue U3BJIEKAaTh MH(POPMAIUIO U3 PA3TUYHBIX UCTOYHUKOB (BKIIIOYAsl CPEJICTBA MACCOBOM
nH(pOpMaInuu, KOMITaKT-IUCKH y4eOHOTO Ha3HAYEHUs, pecypchl IHTepHeTa), CBOOOIHO MOJIB30BAThHCS

CIPAaBOYHON JUTEPATypoOil, B TOM YWCJIE U HA DJIEKTPOHHBIX HOCHTENSAX, COONIOAATh HOPMBI
WH(pOPMAITMOHHON U30UPATEITLHOCTH, ITHKH;

8) yMmMeHHMe Ha NPAKTUKE IOJH30BATHCS OCHOBHBIMU JIOTUYECKMMHU TNPUEMAMHU, METOJAMH
HaOJI0ACHNS, MOIETIMPOBAHUS, O0BACHEHUS, PELIeHUs Ipo0IeM, IPOrHO3UPOBAHUS U P.;

9) yMeHue opraHu30BaTh CBOIO JKU3Hb B COOTBETCTBUU C MPEICTABICHUSIMHU O 3I0POBOM 00Opase
KHU3HM, IpaBaX U OOA3aHHOCTAX TIPaKAAHWHA, LIEHHOCTAX OBITUSA, KYJIbTYphl M COLMAJIBHOIO
B3aHUMOJCHCTBUS;

10) ymeHue BBIIOJIHATH [T03HABATEIbHbIE U IPAKTUYECKUE 33JaHUS, B TOM YHCJIE IPOEKTHBIE;

11) yMeHue caMOCTOSITEIbBHO M apryMEHTHMPOBAHHO OLIEHMBAaTh CBOM JEUCTBUS U JEHCTBUS
OJTHOKJIACCHUKOB, COJIEP’KaTeIbHO OOOCHOBBIBAas IMPABUIBHOCTb WJIM OIIMOOYHOCTH pE3ysbTaTa M
crocoba

NeUCTBUS, aJE€KBATHO OLIEHUBAThb OOBEKTUBHYIO TPYIHOCTh KaK Mepy (aKTHUECKOro WU
IIPEIII0JIaraeMoOro pacxo/ia peCypcoB Ha peIICHUE 3a/1a4uM, a TAK)KE€ CBOM BO3MOYKHOCTHU B JJOCTUKEHUU
LI€JIN OIIPEIEIEHHON CII0KHOCTH;

12) ymenune pabdorats B rpymnne — 3()(HeKTUBHO COTpyTHIYATH M B3aUMOACHCTBOBATH HA OCHOBE
KOOPJAMHAIMK Pa3IMYHbIX MO3ULMHA MPHU BBIPAOOTKE OOIIEro pPelIeHHUs] B COBMECTHOM N€ATENbHOCTH;
cllyliath naptHépa, GopMyJIUpPOBATh U APIYMEHTUPOBATh CBOE MHEHHUE, KOPPEKTHO OTCTauBaTh CBOIO
MO3UILIMIO U KOOPIUHUPOBATH €€ C MO3ULUeH MapTHEPOB, B TOM YHCIIE B CUTYallUd CTOJIKHOBEHUS

MHTEPECOB; MPOIYKTUBHO pa3pemaTts KOHMINKTH HA OCHOBE Y4€Ta WHTEPECOB M MO3HUIMK BCEX
€ro y4aCTHMKOB, [IOMCKA U OLIEHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHnss KOH(IUKTOB.

IIpenmeTHbIMu pe3yabTaTaMm ocBoeHHs OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHuUs SBISIOTCA:

1) ¢opmupoBaHue MEepBOHAYAIBHBIX CHCTEMAaTH3MPOBAHHBIX IPEACTABICHUN O BEIIECTBAX, MX
IpPEBpallleHUsIX W [PAKTUYEeCKOM MNPUMEHEHHM; OBJaJeHHE [OHATUHHBIM  ammapaTtoM u
CHMBOJIMYECKHM

SA3BIKOM XUMMUU;

2) oco3HaHuE OOBEKTUBHOM 3HAYUMOCTH OCHOB XMMHUYECKOM HayKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, XUMHUECKUX MTPEBPAILEHNI HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB KaK OCHOBBI

MHOTHUX $IBJIEHUH KUBOH M HEKUBOH MPHUPOABI; YIiyOJaeHHe NPEeICTaBICHUH O MaTepualbHOM
€IMHCTBE MUDA;

3) oBiajeHHME OCHOBAMM XUMHYECKOW TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAU3UpOBaTh U
OOBEKTHBHO OILIEHUBATh J>KU3HEHHBIE CUTYAIlMH, CBS3aHHbIE C XHWMHEH, HaBbIKAMH O€30IacCHOTrO
oOparnieHus

C BELIECTBAMHU, HCIOIb3yeMbIMH B IIOBCEHEBHOM JKM3HM; YMEHHEM aHAJIW3UpPOBaTh U
IUTAHUPOBATh SKOJOTUYECKH 0€30I11acHOE MOBEACHHE B LIENAX COEpeKeHUs 3I0pPOBbs U OKpYKaroIIen
cpenpbl;

4) ¢opMHpoOBaHME YMEHHM yCTaHABJIMBATh CBSI3U MEXIYy pEIbHO HaOII01aeMbIMU
XUMAYECKMMHU SIBICHUSIMA M TIPOLIECCAMHU, MPOUCXOMAUIMMU B MHKPOMHpPE, OOBSACHATH MPUUHHBI
MHOT000pa3us

BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHMS, a TAK)KE 3aBUCUMOCTh NPUMEHEHUS
BEIIIECTB OT X CBOMCTB;

5) mpuoOpeTeHue OMNbITa UCIOIB30BAHUS PA3IMYHBIX METOJIOB U3yYCHHS BEIECTB; HAOIIOIEHUS
3a UX MPEBPAICHISIMHA TIPY TIPOBEICHUH HECIIOKHBIX XUMHUECKUX IKCTIEPUMEHTOB C UCIIOIb30BaHUEM

1a00paTOPHOTO 000PYAOBAHUS U TPUOOPOB;

6) yMEHHE OKasbIBaTh IIEPBYIO ITOMOINb TIPU OTPABJICHUSNX, OXKOTax W JPYTUX TpaBMax,
CBSI3aHHBIX C BEILECTBAMHU U JIAOOPATOPHBIM 000PYI0BAaHHEM;

7) oBnanenue mpuémMamMu paboThl ¢ HHPOPMAIHEH XUMHUYECKOTO COIEPKAHUS, TIPEICTaBICHHON
B pa3HoO#l popme (B BUIE TekcTa, hopMy, rpaduKoB, TAOIUYHBIX JaHHBIX, CXeM, ¢poTorpaduit u ap.);

8) co3zganue OCHOBBI ISl HOPMHUPOBAHUS MHTEPECA K PACHIUPEHUIO U YIIYOIEHUIO XUMHUYECKUX
3HaHUH 1 BBIOOPA XMMUHU KaK MPO(PUIBLHOTO IpeaMeTa Ipu Nepexoe Ha CTYIEeHb CPeIHEro (TOJIHOTO)
obOmero oOpa3oBaHus, a B JajgbHEHIIEM W B KadecTBe cdepbl CcBoel mnpodecCHoHaTbHON
NeSTeIbHOCTH;



9) ¢popmupoBaHue MpeACTaBICHUN O 3HAYCHUU XUMHUYECKOW HAYKH B PEIICHHH COBPEMEHHBIX
HKOJIOTMUECKUX MpoOJeM, B TOM YHCIE B MPEJOTBPAIICHUM TEXHOTEHHBIX U 3KOJOTHYECKHX
Karactpoo.

BbINyCKHUK OCHOBHOM IIKOJIbI HAYYMTCS:

XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIOICHIE, U3MEPEHUE, IKCIICPUMEHT;

OIMCHIBATh CBOMCTBA TBEPABIX, )KUJIKHX, ra3000pa3HbIX BELIECTB, BbIIEIAS UX CYIIECTBEHHBIC
MIPU3HAKY;

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATHI «aTOM», «MOJEKYJIa», «XUMHUYECKUN
3JEMEHT», «IIPOCTOE BELIECTBO», «CJIOXKHOE BELIECTBO», «BAJICHTHOCTBY, «XUMHUECKAs pPEaAKIU,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;

pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI Teopuu;

pa3nuyaTh XUMHYECKUE U (PUINICCKUE SIBIICHUS,

HA3bIBATh XUMUYECKUE DIIEMEHTHI;

OTIPEEIISATH COCTaB BEMIECTB M0 MX (hopMyIiaMm;

OIpeEIATh BAJICHTHOCTh aTOMa 3JI€MEHTa B COCITUHEHUSX;

OTPEIEIATh TUIl XUMHUYECKUX PEaKIIHil;

Ha3bIBaTh NMPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEaKIIU;

BBISIBIIATh TNPU3HAKU, CBUICTEIBCTBYIONIME O MPOTEKAHUUW XUMHYECKONW PpEaKIuu MpU
BBITIOJTHEHUH XUMUYECKOTO OTIBITA;

COCTaBJIATH GOPMYJIbI OWHAPHBIX COCTUHEHUI;

COCTaBJISITh YPAaBHEHHS] XUMUYECKUX PEaKIHil;

co0uo1aTh mpaBuiia 0€30MacHoN padOThI PU MPOBEICHUH OTIBITOB;

M0JIb30BaThCs 1a00PaTOPHBIM 00OPYIOBAHUEM U TIOCYAOH;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MaCChI BEIIECTB;

BBIYUCIISATH MAaCCOBYIO JIOJTI0 XUMUYECKOTO 3JIEMEHTA 10 POpMYJIe COSAMHECHHUS,

BBIYUCIISITH KOJTUYECTBO, 00BEM MJIM MACCy BEILIECTBA MO KOJIMYECTBY, 00bEMY, MacCce pearecHTOB
WJIU TIPOJYKTOB PEAKIUU;

XapakTepu30BaTh (HU3UYECKHE M XHUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB: KHUCIOpOAA U
BOZOPOJA;

10JIy4aTh, COOMPATh KUCIOPOJI U BOJIOPOJ;

pacrmo3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIeCTBa: KUCIOPOI, BOAOPO/;

pacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICT MOHATUH «TEIIOBOM YPQEKT peakinmy, «MOJISAPHBIA 00BEM»;

XapaKTepU30BaTh (PU3NYECKHE U XUMUYECKHNE CBONCTBA BOJIBI,

PacCKpbIBAaTh CMBICII MIOHATHS «PaCTBOP»;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE;

MIPUTOTOBJISATH PACTBOPHI C OMPEAECIICHHOW MacCOBOM J0JIel PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCTMHEHUS U3yYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKkTepu30BaTh (PU3MUECKHe M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

ONpeNesATh TPUHAAIIEKHOCTh BEUIECTB K ONPEAECICHHOMY KJIacCy COSAMHEHUH;

COCTaBJISITH (POPMYITBI HEOPTAHUUECKUX COSAMHEHUI N3YICHHBIX KIJIACCOB;

MPOBOJUTH  ONBITHI, IOJATBEPKAAIONIME XUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPTraHUYECKHUX BEIECTB;

pacno3HaBaTh OMBITHBIM IIYTEM pPAcTBOPbl KHUCIOT W IIEJIOYEH IO H3MEHEHUIO OKpPAaCKU
WHIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COSAUHEHUN;

packpsiBaTh cMbici [lepronnueckoro 3akona /.M. Menaeneena;

OOBSCHATh (U3NYECKUN CMBICT aTOMHOTO (TOPSAKOBOIO) HOMEpa XUMHUYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIBI U IEpHoJia B nepuoanudeckon cucreme J1.11. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOCHHSI aTOMOB, CBOMCTB JJIEMEHTOB B Mpejeniax
MaJIbIX NEPUOJIOB U IJIABHBIX MOATPYIII;

XapaKTEepPU30BaTh XUMUYECKUE 3JIEMEHTHI (OT BOJOPO/Ia 0 KAJIbIIUs) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoii cucreme [.1. MennaeneeBa n 0COOCHHOCTEH CTPOCHHS UX aTOMOB;



COCTaBJIATh CXEMBl CTPOEHHs aTOMOB IepBbIX 20 31eMEHTOB mnepuoanyeckoil cucrems! [[.M.
MeHnpeneena;

PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKAsI CBSI3bY», «3JIEKTPOOTPULIATEIBHOCTDY;

XapaKTepu30BaTh 3aBUCHUMOCTb (U3UYECKUX CBOWCTB BEIIECTB OT THNA KPUCTAUIMUECKON
PELIEeTKY;

OIIPEAEIATh BUJ XUMUYECKON CBA3M B HEOPraHUYECKUX COCIUHEHUX;

n300pakaTh CXEMBbI CTPOCHHUS MOJICKYJT BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BUAAMU XMMHUYECKHX
CBsI3EH;

PacCKpbIBaTh CMBICII IOHATUM «HMOH», «KATHOH», «AHUOH», (AJIEKTPOJIUTHD), «HEIIEKTPOJIUTHIY,
«QIEKTPONIMTHYECKAs JUCCOLMALMS», «OKHCIUTENbY, «CTCIEHb OKUCICHUS» «BOCCTAHOBUTEIDY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

OIIPEAEIIATD CTEIEHb OKUCIICHHS aTOMa JIEMEHTA B COCIMHEHUH;

PaCKpBIBaTh CMBICII TEOPUH JIEKTPOIUTUYECKON TUCCOLUALINN;

COCTaBJIATh YPAaBHEHUS JIEKTPOIUTHYECKON AUCCOLUALIMM KUCIIOT, IEJI0YEH, COJIEH;

OOBSICHATH CYIIIHOCTB IPOIIECCa SJIEKTPOTUTHUECKON AUCCOLMAINH U PEAKIIUH HOHHOTO OOMEHa;

COCTAaBJIATH MOJIHbIE U COKpAIllEHHbIE MOHHBIC YPABHEHUS peakiu oOMeHa;

OIpeEATh BO3MOKHOCTb IIPOTEKAHUSI pEaKuii HOHHOTO OOMEHa;

IIPOBOJMTDH PEAKLIUY, IOATBEPKAAIOINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILECTB;

ONPEIEIATh OKACIUTEND U BOCCTAHOBUTEIIb;

COCTaBJIATh YPAaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMM;

Ha3bIBaTh (PaKTOPHI, BIUSIIONINE HA CKOPOCTh XMMUYECKON peaKIui;

KJ1accu(UIUpPOBaTh XMMUYECKHE PEAKLIUU 10 PA3IUYHBIM IPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAILIOB;

IIPOBOJUTH OMNBITHl 10 MOJYYEHHIO, COOMPAHMIO U H3YYEHUI0 XUMHUYECKUX CBOWCTB
ra3o00pa3HbIX BELECTB: YIVIEKUCIIOT0 ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: YIVIEKUCIIbIHM ra3 1 aMMHaK;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXKAY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJLIOB;

Ha3blBaTh OpPraHWYECKHE BEIIeCTBa MO UX (hopMyse: MeTaH, 3TaH, THJIEH, METaHOJ, 3TAHOI,
IJIMLEPHH, YKCYCHAsl KUCIIOTa, aMUHOYKCYCHAsl KMCIJIOTa, CTEAPUHOBAs KHUCIIOTA, OJEUHOBAsI KUCIIOTA,
[JII0K033;

OLICHUBATh BIIMSIHUE XUMUYECKOIO 3arpsA3HEHUS OKPYIKAIOIIEH CPEAbl HA OPraHN3M YEJIOBEKA;

IpaMOTHO 00palIaThCsl C BELIECTBAMU B ITOBCETHEBHON )KU3HU

ONPEIEIATh BO3MOKHOCTh IPOTEKAHUs PEAKIMM HEKOTOPBIX MPEACTABUTEIEH OpPraHWYeCKUX
BEILECTB C KMCIOPOIOM, BOJAOPOIOM, METAJITIAMU, OCHOBAHUSAMU, T'AJIOT€HAMM.

BBINYCKHUK OCHOBHOM IIKOJIbI MOJYYHT BO3MOKHOCTh HAYUYMThCH:

BBIIBUTATh U IIPOBEPATH HKCIIEPUMEHTAIBHO TMIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH BCTYyNaThb B XMMHUYECKHE PEAKIMM, O XapaKTepe U
MIPOAYKTAX PA3JINYHBIX XUMUYECKUX PEAKLUI;

XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, yCTAaHABJIMBATh NMPUUMHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAaHHBIMH XapaKTEpUCTUKAMHU BELIECTBA;

COCTABJISITh MOJIEKYJIIDHBIE W IIOJHBIE HMOHHBIE YpPAaBHEHUS I10 COKpPAIlCHHbIM HOHHBIM
YPaBHEHUSM;

MIPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISITh OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIE
CBOMCTBA C YU4E€TOM CTEIIEHEN OKUCIICHUS YIEMEHTOB, BXOJAIIUX B €10 COCTaB;

COCTABJISITH YPaBHEHHsI PEaKLMi, COOTBETCTBYIOIIMX ITOCJIENOBATEIBHOCTH IPEBpPALICHUN
HEOPraHUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB;

BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAJIBHO TUIIOTE3bI O PE3YJIbTATax BO3ACHCTBUS Pa3IMYHBIX
(akTOpOB HAa U3MEHEHHE CKOPOCTH XUMUYECKOI peaKinu;

UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUSA JUISI SKOJOTMYECKH TPaMOTHOTO TIOBEICHHUS B
OKpY>Karollen cpelie;

HCIOJIb30BaTh MPUOOPETEHHBIE KITIOYEBbIE KOMIETEHIIMH MPU BBIIIOJHEHUN IPOEKTOB U yueOHO-
MCCIIEIOBATEIBCKUX 33/1au 110 U3yYEHHIO CBOMCTB, CIIOCOOOB MOJIYYECHHUS U pAaCIIO3HABAHMS BELIECTB;

00BEKTUBHO OLICHUBATh MH(OPMAIIUIO O BEIECTBAX U XUMHUECKUX IIpoIieccax;

KPUTHYECKH OTHOCHTBCS K IICEBIOHAYYHOM HWH(pOpManuu, HEeJ0OpPOCOBECTHOH pekiaMe B
CpeAcTBax MaccoBOM HH(pOpMaLNH;



OCO3HaBaTh 3HAYEHUE TEOPETHUECKUX 3HAHUU MO XUMUU AJI TPAKTUYECKON JeATeTbHOCTH
YyeJIOBEKA,

CO3/1aBaTh MOJEIW W CXEMBI JJIs PEIICHUs YYeOHBIX W TIO3HABATENBHBIX 3a]1a4;lIOHUMATh
HEOOXOIUMOCTh COOJIOJCHUS TPEANUCaHUN, TpeiaraéMbplX B WHCTPYKIUAX TI0 HCIIOJIH30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XMUMHUH U JP.

Conep:kanue y4eOHOI0 nmpeamera
Pa3znes 1. MHorooopa3ue XuMHUYeCKUX PeaKIUil.

Knaccupukanuss XMMHYECKMX pEakIMid: pPeakUud COCAUHEHUS, DPA3JIOKEHHs, 3aMEICHHS,
obmeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKUUU. OKUCIUTENb, BOCCTAaHOBUTEINb, IPOLECCHI
OKHUCJIEHU U BoccTaHoBieHUs. (CoCTaBlieHUE YypaBHEHUH OKHUCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ MOMOLIbIO METOJIa AJIEKTPOHHOTO OalaHca.

TernoBbie 3hGEKTh XUMUYECKUX pPEaKuil. DK30TEPMUYECKHE U IHIOTEPMUYECKHUE PEaAKLUH.
Tepmoxnmuueckue ypaBHeHHs. PacueTsl 10 TEPMOXMMHYECKUM YPABHEHUSIM.

CkopocTh XMMHMUYECKUX peakiui. DakTopbl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKTX PEAKIUM.
IlepBoHayaIbHOE NPEACTABICHUE O KaTaJIU3E.

O6parumbie peakuuu. [IoHATHE 0 XUMHUYECKOM PAaBHOBECHH.

XUMUYECKUE PEAKIIUU B BOJHBIX PACTBOPAX. JJIEKTPOIMUTHI U HEINEKTPOoUThl. Monbl. Katnonst
1 aHuOHBL. ['MapaTHast Teopusi pacTBOPOB. DJIEKTPOJIUTUYECKAS TUCCOLMALUSA KUCIOT, OCHOBaHUN U
cosneid. CnalOble U cuibHbIE 3eKTposnThl. CreneHb auccouuanuu. CreneHb auccouuanuu. Peakiuu
HOHHOTO OOMeHa. YCJIOBHSI T€UEHHUs PEaKIUil MOHHOTO OOMEHa 10 KOHIA. XHUMHYECKHE CBOWMCTBA
OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX COCAMHEHUI B CBETE MPEACTaBIECHUN 00 3JIEKTPOIUTUYECKOMN
JMCCOLMAIMU U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. [IoHsTHE O THApOIN3€E COJEH.

JlemoHcTpamuu:

[IpuMepsl 9K30- ¥ SHIOTEPMUYECKUX PEAKIUH.

B3aumoneincTeue MHKA C COJITHOM U YKCYCHOW KHMCIIOTOM. B3anMopelicTBre rpaHyIupOBaHHOTO
IWHKA ¥ IUHKOBOU NBUIN C COJISHON KUCJIOTOM.

B3aumoneiictBue okcuna meau (II) ¢ cepHoil KMCIIOTOM pa3HOM KOHLEHTpALMM NPH Pa3HBIX
TEeMIIepaTypax.

I'openue yris B KOHLIEHTPUPOBAHHOM a30THOU KHUCIIOTE.

I'openue cepsl B pacIuiaBiI€HHOM CEUTPE.

HcnbiTanue pacTBOPOB BEILECTB HA YIEKTPUYECKYIO IPOBOAUMOCTb.

JIBMKEHNE NOHOB B MJIEKTPUYECKOM I10JI€.

[IpakTHyeckue paboTHI:

N3yuenne BIusHUS YCIOBUM IPOBEICHUS] XUMUUYECKON PEAKIIMH HA €€ CKOPOCTb.

Pemenne skcnepuMeHTanbHBIX 3a1ad 1o Teme «CBOMCTBA KHUCIIOT, COJEH M OCHOBaHMM Kak
JIEKTPOJIUTOBY»

JIaGopaTopHBbI€ OTBITHI:

Peakunu oOMeHa MeXly pacTBOpaMU 3JIEKTPOJIUTOB

Pacuernble 3anaun: BeraucineHus 1o TEPMOXUMUYECKUM YPaBHEHUAM PEAKIIUM.

Pazgen 2. MHorooOpasue BemecTs.

Hemeramnsl. I'anorensl. IlonoskeHHe B NEPUOJUYECKOM CHCTEME XUMHUYECKHUX DIIEMEHTOB,
cTpoeHrne ux atomoB. Haxoxknenue B mpupoge. Ou3nueckue W XMMHYECKUE CBOWCTBA TaJION€HOB.
Ilonyyenue u mnpuMmeHeHue rajoreHoB. Xuop. PDusnyeckue M XUMHUYECKHE CBOWCTBA XJIOpa.
[Ipumenenne xnopa. Xnopoopopon. Puznueckue cBoiicTBa. Ilomydenue. ConstHHas KucioTa U eé
conu. KauecTBeHHast peakius Ha XJI0pUI-UOHBI. Pacrio3HaBaHue XJ10pua0B, OPOMUIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxkenune kucnopomga u cepsl B I[ICXD, crpoenune mx atomon. Cepa.
Annorponus cepbl. Pu3znyeckue U xUMHUeckue cpoiicTtBa. Haxoxaenue B npupone. IIpumenenue
cepsl. CepoBomopo. CepoBoaopoaHas KUCIO0Ta U ee coni. KauecTBeHHas peakius Ha CyJIb(uI-NOHBI.
Oxcun cepol (IV). @usnueckue n xumudeckue cBoiictBa. I[lpumenenue. CepHucTas KHCIOTa U ee
comu. KauectBennas peaknus Ha cynbhuT-uoHbl. Oxcun cepbl (VI). Cepnast kuciora. XUMHYECKUE
CBOWCTBa pa30aBleHHOW M KOHIEHTPHUPOBAHHOW CepHOM KucIOTh. KauecTBeHHass peakuusi Ha
Cynb(ar-uoHbl. XUMHMUYECKHE peakIUM, JeKallue B OCHOBE IIOJyYEHHMs] CEpPHOH KHUCIOTHI B
IIPOMBILIIEHHOCTH. [IpUMeHeHne cepHOM KUCTIOTHI.



Azor u ¢ocdop. Ilonoxenue asora u ¢ocpopa B IICXDI, crpoenume ux aToMoB. A3OT,
¢busznyueckue U XMMHUYECKHE CBOWCTBA, MOJIyueHHE M MpuMeHeHue. KpyroBopoT azora B mpupoe.
AMMmuak: (pu3nyeckre 1 XMMHYECKUE CBOWCTBA, MOoTydyeHue U npuMeHenue. Comu aMMoHus. A30THas
KHUCJIOTa U €€ cBoMCcTBa. OKUCIUTENIbHBIE CBOMCTBA a30THOM KUCTOTHI. [loydeHne a30THOM KUCTOTHI B
nabopatopun. XUMHUYECKHE pEAKLUH, JIeKAlMe B OCHOBE TIIOJYYCHHUS a30THOH KHUCIOTHI B
MpOMBILUIEHHOCTH. [IpuMenenne a3oTHOM KHUCIOThl. ColM a30THOM KHCIOTBI U UX IPUMEHEHHE.
A3oTHBIE y1OOpeHHUS.

®dochop. Amnorponusi (ochopa. dPusznueckue W XuMHUeckue cBoicTBa (dochopa. Oxcun
docdopa (V). Oprodochopras kuciora u ee conu. ocopHbie ynoOpeHwus.

VYraepon u kpemuuid. Ilomoxenue yriepona u kpemuus B IICXD, cTpoeHne MX aTOMOB.
Yrnepon. Amrotponus yriepoga. dPusznueckMe W XUMHYECKHE CBOMCTBa yriepoma. AncopOrms.
VYrapHplii ra3, CBOMCTBA U (PU3HOJOTUYECKOE JIEHCTBHE HA OpPraHW3M. YTJEKHCIBIHA ra3. YToJbHas
KHCJIOTa U ee conu. KauecTBeHHbIe peakluu Ha KapOoHAT-HOHBI. KpyroBopoT yriepoaa B Hpupoe.
Oprannueckue COeIMHEHHUs YIIIepoaa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucinora u ee conu. Crexiio. LlemenT.

Mertambl.  [lonoxenune wmetamwioB B [ICXD JI.M.MenneneeBa, CTpOCHHME HMX aTOMOB.
Meraiunueckas cBsi3b. PU3NYECKUE CBOMCTBA METAJUIOB. PSJl aKTUBHOCTH METAIIIOB. XHUMHUYECKHUE
cBoiicTBa MeTayuioB. OOmme crnocoObl monyudeHuss metamwioB. CrutaBel MertawioB. lllernounsie
MeTayibl. [loojkeHne IIeTOYHBIX METaJIOB B NEPUOAWYECKOM CHUCTEME, CTPOEHHE HUX AaTOMOB.
Haxoxnenue B mpupoae. MarHuii U KanbLMi, MX BakHeWIIne coequHeHus. JKecTKocTb BOIbI U
CTIOCOOBI €€ yCTpaHEHUSI.

Amomunuii. IlonmoxeHue amOMUHUS B IEPUOJUYECKONW CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenue B npupose. Puznueckue U XUMUYECKUE CBOICTBA alfOMUHMS. AMPOTEPHOCTh OKCHUIA U
TUAPOKCH/IA AJTFOMUHHUSL.

Kenezo. Ilonoxenue xenesa B MEPUOJAUYECKON CHCTEME, CTpOCHHUE €ro aroma. HaxoxneHue B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA keie3a. BaxHeilline coelMHEHHs kKele3a: OKCHIbI,
ruapokcuabl ¥ conu xenesa (I11) u xxenesa (I1I). KauecTBennble peakiiny Ha HOHBI.

JleMoHCTpanuu:

@u3nyecKue CBOMCTBA TAJIOTEHOB.

[TonydeHne XJ10poBOIOPO/Ia U PACTBOPEHNUE €TO B BOJIE.

AnnorpornHbie MoauUKaIU cepbl. OOpa3Ibl MPUPOIHBIX CYIbPUIOB U CYIH(HATOB.

ITonyyenne amMMuaka U ero pacTBopeHHe B Boje. O3HaKOMIIEHHE ¢ 00pa3lamMM HpPUPOAHBIX
HUTPATOB, PpochaTon

Monenu KpuUCTaTMYECKHX PemEToK anmasa U rpadura. 3HaKOMCTBO ¢ 00pa3liaMu MPUPOTHBIX
KapOOHATOB M CUJIMKATOB

3HaKOMCTBO C OOpa3lamMH BaKHEUIINX COENWHEHUN HATpHsl, Kalus, MPUPOJHBIX COEIWHEHUUN
Kalblus, pylaMd  JKele3a, COEAMHEHMSIMHM  alloMUHHMS.  B3aumoneicTBue  LIENOYHBIX,
IIEJIOYHO3EMENBHBIX METANIOB M AJIIOMUHUSA ¢ BOJOW. CiKUraHue kKeje3a B KUCIOPOAE U XJIOPE.

[IpakTuueckue padbOTHI:

[Tonyyenue COIAHON KUCIIOTHI U U3y4EHUE €€ CBONCTB.

Pemenue sxcriepuMeHTanbHBIX 3a7a4 1o Teme «Kucnopon u cepa»

[TonydyeHne ammuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuenune okcuaa yraepoaa (IV) u uzyuenue ero cpoiicts. Pacio3naBanue kapOOHATOB.

Pemrenue skcniepuMeHTaNbHBIX 3a/a4 110 TeMe «MeTaibl U UX COCTUHEHUS.

JlaGopaTOpHBIE OTIBITHI:

BriTecHeHME rajoreHaMu Apyr Apyra U3 pacTBOPOB UX COESAUHEHUH.

KadectBennsie peakuuu cynbhu-, CyabOUT- U cyabdaT- HOHOB B PaCTBOPE.

O3HakomiieHHEe ¢ 00pa3lamMu cepbl U €€ MPUPOTHBIMU COEAUHEHUSIMH.

BsauMoelicTBHE COJIE aMMOHHUS CO IIETOYaMU.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUITHKAT- NOHBIL.

KauecTBeHHas peakiys Ha YIJIEKUCIIBIN Ta3.

W3yuenne o00pa3lioB MeTauloB. B3auMopelcTBHE METaIOB C  PacTBOpAaMH  COJICH.
O3HakoOMJICHHME CO CBOMCTBaMHM M TIPEBpAIlCHHSIMHU KapOOHATOB W TruapokapOoHaToB. [lomyuenue
TUAPOKCH/IA ATIOMUHUS M B3aUMOJICHCTBHE €T0 C KUCIOTaMHU U 1iejouyaMu. KauecTBeHHbIE peakiy Ha
nonsl Fe2+ u Fe3+



Pacuernsie 3amaun:

Boruncnenus mo XuMUYECKUM YpPaBHEHHSIM Macchl, 00bEMa MM KOJIMYECTBA BEIIECTBA OJHOTO
U3 TPOAYKTOB pEaKIMM IO Macce HCXOJHOTO BEIIECTBa, OO0BEMY WM KOJHMYECTBY BEIIECTBA,
COJZIEpIKAILETO ONPEACIEHHYIO IO TPUMECEH.

Paznen 3. Kparkuii 0030p BaXXHEUIIINX OPraHUIECKUX BEIIECTB.

[Ipeamer opranmueckoi xumuu. Heopranumdeckue v OpraHuyeCcKHE COEAMHEHUS. YTIEpod —
OCHOBA >kKM3HU Ha 3emiie. OCOOEHHOCTH CTPOEHMSI aTOMa YIJIEpOAa B OPraHUYECKUX COEIUHEHUSX.

VYrneBonopoael. IlpeaenbHble yriaeBomoponabl. MeraH, 3TaH, MponaH — MpPOCTEHIINE
NPEJCTaBUTEIN  NPEIEeNbHBIX  yriaeBogopoaoB.  CTpykTypHble  (GOpPMyNBI  YIIeBOIOPOIOB.
['omonornueckuii psii npeaenbHbIX YIiIeBOAOpOoAoB. I'oMonoru. @u3znueckue 1 XMuMUYECKHUE CBOMCTBA
IIpeliebHBIX YIIEBOIOPOAOB. Peakiiuu ropenus u 3amelneHus. HaxoxaeHnue B npupoie npeaesibHbIX
yriieBoopooB. [Ipumenenue mertana.

HenpenenbHble yrieBogopo/bl. OTHIEHOBBIA psii HENPEAEIbHBIX YIVIEBOAOPOJIOB. OJTHIIEH.
Puznueckre 1 XMMHYECKHE CBOMCTBA 3TUJICHA.

ALETUIIEHOBBIM DSl HENpPEAENIbHBIX yriaeBonoponoB. AmneruneH. CBoHCTBa aleTUIIEHA.
[IpuMeHeHue aneTuseHa.

[IpouzBoaubie yrieBomoponoB. Kparkuit 0030p OpraHMYECKHMX COEIWHEHUN: OJIHOATOMHBIC
CHUPTHI, KApOOHOBBIE KUCIOTHI, CIOKHBIE 3(DUPBI, KUPBI, YIIEBOJbl, AMUHOKUCIOTHI, Oenku. Pomb
OEJIKOB B OpraHU3ME.

[lonsiTHEe O BBICOKOMOJEKYJSIpHBIX BeniecTBax. CTpPyKTypa IOJHMMEpPOB: MOHOMEDP, IMOJHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb NoNuMepu3auuu. [lonustuieH, noiunponuieH, NoJMBUHUIXIOPU.

JlemoHcTpamuu:

Mogenu MOJNEKyJl OpTraHWYeCKHX coenuHeHud. ['OpeHue yriaeBoJopoJOoB U OOHapyXKeHHe
MPOAYKTOB X TopeHusi. KauecTBeHHas peakius Ha 3TwiieH. [lonydyenue sTuieHa.

PactBopenue aTuiioBoro crnupTa B Bojie. PacTBopeHue riunepuHa B BOj€.

[Tonyuyenue u cBolicTBa YKCYCHOM KHUCIOTHI. VccrnenoBanue cBOMCTB KUPOB: pacTBOPUMOCTH B
BOJIE U OPIraHMYECKUX PACTBOPUTEIISIX.

KauecTBeHHBIE peaKIMK Ha TIIIOKO3Y U Kpaxmall.

O3zHakoMJyIeHHEe ¢ oOpa3LamMu U3Aenuil U3 NOJUITUIIEHA, TOJIUIPONUIIEHA, TOJIMBUHUIIXIIOpUIA.

[IpakTryeckue paboThl CrPyNIUPOBaHbI B OJOKH — XUMHYECKUE MPAKTUKYMBbI, KOTOPbIE CITYXkKaT
HE TOJIBKO CPEJICTBOM 3aKpEIJICHUS YMEHHH W HaBBIKOB, HO TaKXe U CpPEACTBOM KOHTPOJS 3a
Ka4ecTBOM UX c(hOpMUPOBAHHOCTH.

BneypouHas nesTenbHOCTh

Ilonmnmepsl —  BBICOKOMOJNEKYJIsApHBIE  coeauHeHus.  [lommdtunen.  Ilomunponuien.
[TonuBuHuXIOpHA. [IpMEHEHNE TOIMMEPOB.

OpnoatomHuble ciupTel. MeTtaHoa. JtaHon. @usnueckue coiictBa. dusnonornueckoe AeicTBre
CHHUPTOB Ha opranusM. [Ipumenenue.

MHoroaroMHsele cIUpThl. DTUIEHITIMKOIb. [ nuepus. [Ipumenenne.

JemoHcTpannu. KoiMyecTBEHHbId ONBIT BBIAEIEHUS BOJAOPOJAa M3 HSTHIOBOTO CIHpTA.
PacTBOopeHune atunoBoro crnupra B BoA€e. PacTBopeHue rmnepuHa B Boje. KauecTBeHHbIE peakiuy Ha
MHOT0aTOMHBIE CITUPTHI.

TeMaTnuyeckoe NJIAHMPOBAHUE

JlaTa
Tema ypoxka Bunsl koHTpOIIA

IJ1aH ¢bakt

Pa3zneaNel MHoroodpa3ne XuMH4YeCKHX peaKknuii

1 OKHCIMTENIBHO- 03.09 Gecena
BOCCTAHOBHUTEIHHBIC PEAKIIHH.
Peakmuu COeIUHEHNS,

2 | paznoxenus, 3ameuienus u | 06.09 TECT
oOMEHa C TOYKM 3pCHUS




OKHUCJICHUSA U BOCCTAaHOBJICHUA

TennoBoii 3G(}HEeKT XUMHIECKUX Pacuernbie

3 [pEaKLU. DK30- u 10.09 3a7a4u 110

BHAOTEPMUYECKUE PEAKIIUH. TEPMOXUMHYECK
UM ypaBHEHUSIM.
CxopocTb XUMHYECKHUX

4 | peakiuii. [TepBonayansnoe | 13.09
IPEJICTAaBICHHUE O KaTalln3e.

Ilpakmuueckaa padoma Nel

5 «HM3yuenue enuanusa ycnosuil 17.09 Tp.
npoeeoeHusn XUMUYECKOU
peakuyuu Ha ee cKOpPOCHIb)

5 Bxoonas KOHMPONbHAA | o 1o K.p.
paooma Nel
OOpatumMble W HEOOpAaTHMbIC

7 | peakuuu. [Tonsartue o | 24.09
XUMHYECKOM PaBHOBECHUHU.

CyurHocTtb npouecca

8 | anmexTponMTHYECKOM 27.09 TeCT
JIUCCOITUAIINT

9 Juccomuanus KHCJIOT, 02.10 ®poHTaNbHAA
OCHOBAHMU U COJIEH. ' Oecena
Cnabble u CHJIbHBIE TeCTUDOBAHIE

10| anmekrponutel. Crenenp guc- | 04.10 p

0 TEME YpoKa
COLIMAIINY.

11 Peakuuu wuoHHOrOo oOOMEHa W 09.10 JlabopaTopHbIii
YCJIOBHS UX MMPOTEKAHUS. ' ONBIT
XuMHUYecKue CBOMCTBA
OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEIMHEHUU B .

12| ceere  mpencraBnenmii 06 | 11.10 JlaboparopHpiit
ANEKTPOIUTUYECKON onbIT
JIUCCOITMAIIMN U OKHCIIUTEIbHO-

BOCCTAHOBHUTEJIbHBIX PEaKIUil
XuMU4YecKue CBOICTBA
OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUU B YnpaxxHeHue B
13| cBeTe HpCI[CTaB?CHI/Iﬁ 00 15.10 MPUMEHEHUN
ANEKTPOIUTUUECKON TTOTYYEHHBIX
JUCCOIMAIUN u 3HAHUU
OKUCITUTEIHHO-
BOCCTAHOBHUTENIbHBIX PEaKIUil
14 T'uoponus coneti. 18.10 JlabopaTopHbIii
ONBIT
Ilpakmuueckaa paboma Ne2.
Pewienue IKcnepu-

15| Menmanvibix 3a0ay no meme 2210 Ilpakmuueckasn
«Ceoiicmea Kucaom, paboma
OCHOBaHUU U  coneu  Kak
INNEKMPOTIUNOB).

Konmponvnaa paooma Ne2 no Konmponvnasn
16| meme: «Knaccugpuxayusn | 25.10 paboma
XUMUYECKUX peaxuuii.
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Dnekmpoaumuyeckas
ouccouuauus».

Pazoen No2 Mnozoobpa3ue eéeujecme

Amnanu3z pe3yabTaToB K/p Nel.

[Tonoxenue raJIOr€HOB B OpOoHTAIBHBIN
17 nepuoAndeckor  Tabmune U 2910 KOHTPOJIb
cTpoenue ux aromoB. CBOMCTBa, (xoMOMHUpPOBaH
MOJlyueHue U  MPUMEHEHHUE HBI).
raJIOT€HOB.
18 Xiop. CBoOCTBa U MPUMEHEHHUE 0711
XJiopa.
19 XJI(lpOBOI[OpOIIZ HONYdeHHE | | 5o 44 JlaGopaTopHbIii
CBOIICTBa. ONBIT
20 ConsiHast KuCioTa U €€ COIu 1211
IIpakTnyeckass padora Ne3.
21 «Ilosryyenue COJISTHOM 16.11 Tp
KHCJIOTHI M H3y4YeHUHe ee
CBOMCTBY.
[TonoxkeHue KUCIOpPOJa U CEpPbI
B IIEPUOJUYECKON cucreme
22| XUMHUYECKUX ajeMeHToB, | 19.11 TECT
CTpOCHHE ux aTOMOB.
AJIOTpONUS Cephl
23 CBolicTBa U IPUMEHEHHUE CEPBHI. 2111
Ceposogopona. Cynbhuibt JlabopaTropHblii
ONBIT
24 26.11 Pacnio3naBanue
cynbpui- u
CyJTb(QUT- HOHOB
B PacTBOpE.
o5 Okcun  cepoi(4). CepHucras 2911
KHCJIOTA U €€ COJIN
Oxcun cepsl  (VI). Cepnas JlabopaTopHbIi
KHCJIOTa U €€ COJIU OMBIT.
26 03.12 Pacno3naBanue
cynbdar - HOHOB
B PAacTBOPE.
OKUCIUTENbHBIE CBOWCTBA
27| xoHLIEeHTpUpOBaHHON  cepHoil | 06.12
KHCJIOTBHI.
IIpakTnyeckas padora Ned. IlIpakmuueckasn
8 Pemenne IKCHEPH- | 1115 paboma
MEHTAJbHBIX 33124 MO0 TeMe
«Kucaopoa u cepa».
Pemenne pacueTHbIX 3amad
BbrauciaeHuss 1Mo XUMHYECKHM
YpaBHEHUSM MacChl, 00beMa U
29| komnuyecTBa BemecTtBa oxgoro | 13.12 Pemenne

U3 TPOAYKTOB pEaKIHUU IO
Macce HCXOIHOTO BEIIECTBa,
00beMy  WJIM  KOJHMYECTBY

PACUCTHBIX 3aaa4
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BEILECTBA, COJIEPIKAILIETO
MPUMECH.

[Tonoxenue azora u gocdopa B
[IEPUOIUYECKON CUCTEME
30| XUMHYECKUX 3JIEeMeHTOB, | 17.12
CTPOGHHE HX aTOMOB. A3OT.
CBolicTBa, IPUMEHEHHE.
AMMHaK. dusnyeckue u TaGopaTopHbIi
31| xumMuueckue cBorictia. | 20.12 parTop
ONBIT
Ilony4yenue, npuMeHeHUE
IIpakTnyeckass padora NeS.
Ilpakmuueckasn

32| «Iloxyuenne  ammuaka wu | 24.12

. paboma
H3yYeHHUe ero CBOicTBY.
Conu aMmMoHUs

33 26.12
A30THasi KHCIIOTa, CTPOEHUE
MOJIEKYJIBI. CaoiicTBa

34 YL 11001
pa3baBieHHOM a30THOM
KHCIIOTEHI.

CBolicTBa KOHIICHTPUPOBAHHOM

35 . PHp 14.01 sauer
A30THOU KHUCJIOTHI.

Comnu a30THOU KHCIIOTHI.

36 17.01
A3oTHBIE yIOOpEHUSI.

Ddocdhop. AmtoTponus

37 . 21.01
docdopa. CpoiictBa ocdopa.
Oxcun dochopa V).

38 OptodocdopHas KucioTa u ee 23.01 JlabopaTropHblii
comi. DocdopHbIe yI0OpeHHS. ' ONBIT
[Tonoxenue yriaepoaa u
KpEMHUST B  TEPUOAMYECKOM CemuHapckoe

39| cucTeme XHMIIECKHX | 5a 3g 3aHSITHE TI0
AIIEMEHTOB, CTpOCHHE ux ' teme. PaboTa mo
aTOMOB. AJTOTpOTTHBIC BapHaHTaM.
MoIM(UKAIIH YTIepoa.

XUMHYECKHE CBOHCTBA NuauBunyansHa
nepoaa. Aacopouus st paboTa ¢

40 yraepon Acopon 31.01 p

HCIIOJIb30BaHUEM
PUCYHKOB
VYrapHbii ras, CBOICTBa, NuauBunyansHa
dbusnonornueckoe AecTBHE Ha o
41| opraHusm. 04.02 g depeHIpoB
aHHas pabora 1o
TeMam
Yraekucnsli  raz.  YrosibHas TIa60DaATODHELE
42| KHCIIOTa U €€ CONH 07.02 patop
ONBITHI
IIpakTyeckas padora Neb «.

43 IHonyyenue oxkcuaa yrJeponaa 11.02 Ilpakmuueckasn
(1V) n u3yueHune ero CBOWCTB. ) paboma Neb
Pacno3naBanue kapOoOHATOB.»

44 Kpemuuii u ero coeauHeHus. 14.02 JlaGopaTopHbIii
Cmexno. Ilemenm ' ONBIT
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45

O6oOuieHne W MOBTOpPEHHE
Mmarepuana teme «Hemeramib»

18.02

46

KonTpoabHas padora Ne2 «
HemeTanabn»

21.02

Konmponvnasn
paooma Ne2 no
meme
«Hememannwi»

47

Ananuz pesynoemamos x/p Ne2.
[Tonoxxenue meramwio B IICXD
J. n. Meuneneesa.
MeTtammdaeckas CBS3b.
duznyeckue CBOMCTBaA
MeTaioB. CIIaBbl METAJLIOB.

25.02

®poHTanbHasA
pabora 1o
3aJJaHUSM.

48

HaxoxneHue  MeTaljioB B
pHUpoJie M 00IIre CIIOCOObI UX
HOJTYYCHHS.

28.02

49

XHUMHUUYECKUE CBOMCTBA
MeTauloB.  Psa akTuBHOCTH (
ANEKTPOXUMHUYECKUI pan
HAIPsHKEHUH ) METaJIIOB.

04.03

TECT

50

[llenounbie METaJIJIbI.
Haxoxnenne B MIpUpOJIE.
du3nyeckue ©W - XUMHYECKHE
CBOMCTBA.

07.03

TECT

51

Oxkcuabl u
LIETOYHBIX
[Ipumenenue
METAJJIOB.

TUAPOKCHIBI
METAaJLJIOB.
[IEIOYHBIX

11.03

52

[llenoyHO3eMEIbHBIE METAJUIBI.
Haxoxnenne B TIPUPOJIE.
Kanpiuii u €ro coeauHEHUS.
JKecTkocTh BOJIBI M CITOCOOEI €€
yCTpaHEHHUSI.

14.03

@®poHTanpHas
pabota no
3a7aHUSM.

53

Amromunuii. Haxoxnenne B
npupoje. CBONCTBA aTIOMUHMUS.

18.03

JIp

54

AMdotepHOCTh  OKCHIA U
TUAPOKCUAA ATFOMUHUS.

21.03

55

Keneso. Haxoxnenue B
npupose. CBoicTBa xenesa.

25.03

56

CoennHeHns xeiesa.

05.047

57

IIpakTnyeckas padora Ne7.
Pemenne IKCIepHu-
MEHTAJIbHBIX 32124 MO0 TeMme
«MeTasiibl " HX
COeIMHEHUSD).

08.04

Ip. p

58

O6oOuieHe W MOBTOpPEHHE
MaTepuaia Tembl:  «OOmme
CBOMCTBa METAJLIOBY.

12.04

59

KonTposbnas padora Ne3 mo
TeMe: «MeTallIbD)

15.04

K.p

Pa3nea Ne3 Kparkuii 0030p opraHu4ecKux coe{HHeHUH

60

Opranuyeckast XUMus

18.04

Oecena
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Yrnesonoponasl. [Ipenensaeie

61| ( HachlleHHbIe) | 22.04 TeCT
YTJIEBOAOPOIBI.
HenpenensHueie

62| (HeHaCHIIICHHBIC) 25.04
YTJIEBOAOPO/IBI.

63 [Tpou3BoHBIE YIIIEBOOPOJIOB. 2704 3amura
CnupTsl. IIPOEKTOB

64 Kap6onoBsie KHCIOTBL. | 5o 04 Tect
Crnoxuble 3¢upsl. Kupsl.

65 YrneBoaopobl. 02.05

66 AMMHOKHUCHOTHI. benku. 06.05 TecT
O06o0OmieHne ¥ MOBTOpPEHUE Samura

67| marepuana Tembl: «Baxueimmue | 08.05 Hl

MPOEKTOB

OpPraHUYeCKHEe COSAMHEHUS.

68 Koumponvnaa paboma Ned 13.05

200086as.
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