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IHosicHUTe/IbHAS 32aNIMCKA

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHUJIa CBOE BIIMSHUE HA BCE
00jacTi YeloBEYECKOr0 CYIIECTBOBAHMS, 33jJaja HOBOE BHUICHHE MHpA, CTajla HEOTHEMIIEMBIM
KOMITOHEHTOM MHPOBOI KYJBTYpbl, HEOOXOAMMBIM yCIOBHUEM KH3HU OOIECTBA: 3HAHHE XUMHUHU
CIY)XHT OCHOBOH s (QOpMHPOBAHHS MHPOBO33PEHHS UEIOBEKAa, €ro TMpeACTaBICHUH O
MaTepHaIbHOM €AMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (HOpMHUpPYyEMbIe XUMHUEH TPEIACTABICHUS O
B3aMMOIIPEBPAIICHUSIX PHEPrUM W 00 HBONIONUU BEUIECTB B MPHUPOJAE; COBPEMEHHAs XUMUSA
HalpaBJicHa Ha PelICHUE TI00AFHBIX MPOOJIEM YCTOWUHNBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUIIEBON U SKOJOTNYECKO 6e30acHOCTH, MPOOIEM 3paBOOXPAaHEH UL

B ycnoBusix Bo3pacTaroiero 3Ha4eHu s XUMHUU B )KU3HH 00IIIECTBA CYIIECTBEHHO MTOBBICUIIACH
poJb XMMMUYECKOro oOpa3oBaHus. B muiaHe coumanu3aluu OHO SBJISETCS OJHUM M3 YCIOBHH
(bopMUPOBaHUS UHTEIIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHUSL

CoBpeMEHHOMY UYEJIOBEKY XHWMHUUYECKHE 3HAHUS HEOOXOOUMBI [UIsl MPUOOpPETeHUA
OOLIEKYJIBTYPHOTO YpPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOI0OOpa3HOM JKM3HU 00IECTBA, 1J11 OCO3HAHUSI BAXKHOCTH Pa3yMHOI'0 OTHOILICHUSI
K CBOEMY 3JI0POBBIO U 3JI0POBBIO APYTHX, K OKPY’KAIOLIEH MPUPOAHON cpese, Uisl TpaMOTHOIO
MOBE/ICHUS IIPU UCIIOJIB30BAHUH PA3IMUHBIX MATEPUAIOB U XUMUYECKUX BEILECTB B MOBCEAHEBHON
KU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE SBJISIETCS] 6a30BBIM 110 OTHOIIEHHUIO K CUCTEME
00IIero XuMHIecKoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pean3yeT
MpUCYyIIe O0IeMy XHMHYECKOMY O0Opa3oBaHUIO KIIOUEBBIE I[E€HHOCTH, KOTOPbIE OTPaKaroT
rOCyAapCTBEHHBbIE, OOIIECTBEHHbIE WM WHAMBUIyaTbHBIE MOTPEOHOCTH. DTUM OINpEAeNsSeTCs
CYHUIHOCTh OOIIeH cTpaTeruu OOydYeHHs, BOCIUTAHUS W PA3BUTUS OOYYArOIIUXCA CpPEACTBAMHU
y4eOHOTO TIpeaMeTa « X UMHUSD».

N3yyenne mpeamera: 1) cmocoOCTBYET peanu3aliiyd BO3MOXXHOCTEU ISl CAaMOPa3BUTHUS U
(hopMHUPOBAHUS KYJIBTYPBI TUYHOCTH, €€ 00111el 1 PyHKIIMOHAIIBHOU TPaMOTHOCTH; 2) BHOCUT BKJIAJ
B (GOpMHpOBaHHE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH TMOJIPOCTKOB, HABBIKOB UX
CaMOCTOSITEIbHONW y4eOHOU NeSATeNbHOCTH, IKCIEPUMEHTAIBHBIX U UCCIEIOBATENLCKUX YMEHHUIH,
HE0OXOIMMBIX KaK B TOBCEAHEBHOM )KU3HU, TaK U B TPOQPEeCcCHOHATBHON IeATENIbHOCTH; 3) 3HAKOMHUT
co crennpUKONH HAyYHOTO MBINUICHHS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa HA €IUHCTBO
MPUPOJIBI M YEIOBEKA, SBJSCTCS OTBETCTBEHHBIM 3TAlloM B (DOPMUPOBAHUH €CTECTBEHHO-HAYIHON
IPAMOTHOCTA TIOAPOCTKOB; 4) CmocoOCTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSM, K MPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
o0Opa3oBaHUe MIKOJHLHUKOB.

Ha3Banuble HanpaBiieHUsI B 00y4YeHUU XUMHUU O0OECIeurnBalOTCs Creu UKo copepkanus
peaMeTa, KOTOPBIN ABISETCS MeJarorn4ecky afanTHPOBAHHBIM OTPaXKeHHEM 0a30BOM HAYKU XUMUHU
Ha OIPENEIEHHOM JTalle €€ pa3sBUTHUSL.

Kypc XxumMuu OCHOBHOM WIKOJIbI OPHUEHTHUPOBAH Ha OCBOCHUE OOYYaIOUIMMHCS OCHOB
HEOPTaHMYECKOW XMMHUU U HEKOTOPBIX OHATUN U CBeIEHUH 00 OTJENBHBIX 00BbEKTAaX OPraHUYECKOM
XUMUH.

CtpykTypa conepkaHus npeamera chopMupoBaHa Ha OCHOBE CHCTEMHOTO MOAX0/a K €ro
n3yuenuto. Coziep>kaHue CKIJIAIbIBACTCS U3 CUCTEMBI TOHSITUI O XUMUYECKOM 3JIEMEHTE U BELIECTBE
U CHCTEMBI MOHSITHA O XUMHYECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHW30BaHBI IO
MPUHIUITY TOCJIEA0BATEIbHOIO PA3BUTHS 3HAHUW HAa OCHOBE TEOPETHMYECKUX IMPEIACTABICHUN
Pa3HOr0 YPOBHSI: aTOMHO-MOJIEKYJIIPHOT'O YY€HHUs KaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHS
[Tepnoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUEHUSI O CTPOCHUU
aToMa U XUMHUYECKOW CBS3M, MPEICTaBICHUN 00 3JIEKTPOIMTUUECKON TUCCOLMAIIUU BEIIECTB B
pactBopax. TeopeTndeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKU MOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO YPOBHS K APYTrOMY, BBIIOJHSS
GyHKIUHM OOBSCHEHUS U MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS U MOTYYECHUSI U3y4aeMbIX BEILIECTB.



Takasgs opraHuzanus cojaep)KaHus Kypca CIOCOOCTBYET MNPEACTaBICHUI0 XUMHYECKON
COCTABJIAIOLICH HAy4YHOW KapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IpuUpoasl. TeM cambIM
o0ecrieunBaeTCsi BO3MOKHOCTh (OPMHPOBAHHUS Yy OOYYaIOUIMXCS HEHHOCTHOTO OTHOIICHUS K
Hay4YHOMY 3HAHUIO M METOJaM II03HAaHMSA B HayKe. BakHO TakKe 3aMETHTh, 4YTO OCBOCHME
COJIEp’KaHUsl Kypca IPOUCXOAUT C IIPUBJICUEHUMEM 3HAHUW W3 paHee HU3YYEHHBIX KYpPCOB:
«Oxpyxaroumii Mupy», «buonorus. 5S—7 knacce» u «Pu3uka. 7 Kjiaccy.

HEJN U3YYEHNW A YYEBHOI'O TPEAMETA «XUMUA»

K HanpaBieHu1o nepBocTeneHHOM 3HaUMMOCTH IIPU peaiu3aluu 00pa3oBaTeIbHbIX PyHKIIHI
npeaMera « XMMUsD» TPAAUIIMOHHO OTHOCIT (JOPMUPOBAHME 3HAHUN OCHOB XMMHYECKOW HAYKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JIEATENbHOCTH Y€JI0BEeKa U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOW KyJBTYphl. 3ajaya HpeaMeTra COCTOMT B (OPMHUPOBAHMHM CHCTEMBI
XUMHUUYECKUX 3HAHUW — BaKHEHUIIUX (DaKTOB, MOHATUM, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHHUH,
JIOCTYIHBIX 0000IIEH U MUPOBO33PEHUYECKOT 0 XapaKTepa, A3bIKa HayKH, 3HAaHUH O HAyYHBIX METO1aX
M3yYeHUs BEIIECTB M XMMHUYECKHX PEaKIMi, a Takke B (pOPMUPOBAHWU M Pa3BUTUU YMEHHH U
CIIOCOOOB  JIESATEIBHOCTH, CBS3aHHBIX C IJIAHUPOBAHUEM, HAONIOJEHUEM M IPOBEICHUEM
XMMHYECKOT0 3KCIIEPUMEHTA, COONIIOJICHUEM IpaBHIl 0€30M1acHOro0 OOpalleHus C BELIeCTBaMHU B
IIOBCEIHEBHOMU JKU3HU.

Hapsany ¢ 3TuM nenu u3ydeHus npeamera B IPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI €
y4€TOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOT0 0011iero oopaszoBanus. CeroHs B 00pa3oBaHUU
0c000 3HaYMMOI1 MPU3HAETCSA HAPABICHHOCTh 00yUYeHHUs Ha pa3BUTHE U CaMOPa3BUTHE JTUYHOCTH,
(dopmupoBaHue €€ MHTEIEKTa M o01Iel KyabTyphl. OOyueHHE YMEHUIO YUUThCS U IPOJOJIKATH CBOE
00pa3oBaHUE CAMOCTOSITEIIbHO CTAHOBUTCSA OJHON M3 BaKHEHIINX QyHKINH yueOHBIX IPEIMETOB.

B cBa3u ¢ 3TUM IpU U3YyYEHUH IIPEIMETa B OCHOBHOMW IIKOJIE JOMUHMPYIOIEE 3HAUCHUE
npuoOpesn Takue Lelu, Kak:

O dbopMHUpOBaHME  WHTEIJIEKTYalbHO  Pa3BUTOH  JIMYHOCTH, rOTOBOM K
caM0o00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHHSATHIO pPEIIeHHUH, CrIocoOHOM
alali TUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HH;

O HaIpaBJIEHHOCTh OOYYEHMs Ha CHUCTEMAaTHYEeCKOe MPHOOIIEHHE Y4YaluXcs K
CaMOCTOSITEIIbHOM MO3HABATENBHON JIEATEIFHOCTH, HAYYHBIM METOJIaM TO3HaHU, (GOpMUPYIOIIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

O obecriedyeHre yCIOBHH, CIIOCOOCTBYIOUIMX MPUOOPETEHNI0 O0yUYarOIMMUCS OINbITa
pa3HOOOpa3HON [JEATETbHOCTH, IO3HAHUS W CaMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHLIUH ), UMEIOIMX YHUBEPCAIBHOE 3HaYEHUE IS pa3INUHBIX BUJOB JESTEIBHOCTH;

O dbopmMupoBaHue YMEHUN OOBICHATH M OIICHUBATH SBJICHUS OKPYI)KAIOIIETO MUpa Ha
OCHOBAHHMU 3HAHUM U OIBITA, MOJYUYECHHBIX MIPU U3yUYCHUU XUMUH;
0 dopmupoBanue y oOyyaroUUMXCsl TYMAaHHUCTUYECKHUX OTHOLICHUN, IMOHUMAaHMUs

[IEHHOCTU XMMHYECKUX 3HAHUH U1 BBIPAOOTKH SKOJOTMUECKHU 11eTIECO00pa3HOro MOBEICHUs B OBITY
U TPYIOBOW NEATENBbHOCTH B LIEJSAX COXPAHEHHUS CBOETO 370POBbsl M OKpY)KAIOIIEH MPUPOAHON
cpensbl;

0 pasBUTHE MOTHBAIMM K OOYYEHMIO, CIHOCOOHOCTE K CAMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHMS OOIIEYEIOBEYECKUX [IEHHOCTEHN, TOTOBHOCTHU K OCO3HAHHOMY
BBIOOPY MPOQUIIS U HANTPABICHHOCTH JAIbHEUIIEro 00yUeHH .

MECTO YUYEBHOI'O ITPEAMETA «XUMU» B YYHEBHOM I1IJIAHE

B cucteme o6miero o0pazoBanus « XUMuUs» MPU3HAHA 00A3aTEIbHBIM YUEOHBIM NIPEIMETOM,
KOTOPBIH BXOJUT B COCTaB MPEIMETHOM 00sacTH «EcTecCTBEHHO-HAYYHBIE TPEAMETHI.

VY4eOHBIM MJIaHOM Ha €€ u3ydeHue oTBefeHO 136 yueOHBIX 4yacoB — 110 2 U B HEAeNI0 B 8 1 9
KJIacCaxX COOTBETCTBEHHO.

Jig Kaxaoro Kiacca NpeayCMOTPEHO pe3epBHOE Yy4eOHOE BpeMs, KOTOPOE MOXKET OBITh
MCIIOJIb30BAHO YYAaCTHUKAaMHU 00pa30oBaTeNIbHOIO IMpolecca B LEIsiX (GOpMUpPOBAHUS BapUaTHBHON



COCTaBISIIOLICH coAepKaHHsl KOHKpPETHOW paboueil mporpammbl. I[lpu sTom oOs3aTenbHas
(MHBapuaHTHAs) YacTh CO/ICPKAHUS MIPEIMETa, yCTaHOBJICHHAs IPUMEPHOI paboueil mporpaMmoit, u
BpeMsi, OTBOAUMOE Ha €€ n3ydeHHe, TOJKHBI ObITh COXPAHEHBI [TOJHOCTBIO.

B crpykrype npumepHO# pabodeil mporpaMMbl Hapsmy C TOSCHUTEIBHOW 3alMCKON
BBIJICJIEHBI CIEAYIOLINE Pa3IeIbl:

O MJTAHUPYEMBIE PE3YIIbTaThl OCBOCHHS YIEOHOT0 IpeMeTa « X UMHUSI» — JTHIHOCTHEIE,
MeTanpeIMETHEIE, IIPEIMETHBIE;

0 cofiep>kaHue y4eOHOro npeaMeTa «XUMHsD 0 roJaM o0yUYeHuS;

O IPUMEPHOE TEMAaTHYEeCKOe TUIAHNPOBAHKE, B KOTOPOM JIETAIN3UPOBAHO COJCPIKAHHE

Ka)KJ10ll KOHKPETHOM TE€MbI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOAUMBIX Ha €€ U3yYeHHUE, U O CHOBHBIC
BHJIbI y4eOHOM JeATEIbHOCTH y4eHUKa, (OpMUpYEMble NTPH W3YYEHUU TEMBI, TPUBEAEH NIEpEUYEHb
JIEMOHCTpAILNi, BBIMOJHAEMBIX YUYUTEIEM, U IIepeueHb PEKOMEHAYEMBbIX Ja00paTOPHBIX OMBITOB U
MPaKTUYECKUX Pa0OT, BBIMOIHIEMbIX YUAIIUMHUCS.

COLEP)KAHUE YVYEBHOT' O [IPEAMETA «XUMMWA»

8 KIIACC

ITepBoHa4anbHblE XUMUYECKHE TOHATHUS

[Ipenmer xumuu. Pons Xxumuu B ’ku3HM YenoBeka. Tena u BemectBa. Pu3nyeckue CBONCTBA
BELLECTB. ATperaTHoe cOCTOssHHE BelecTB. [IoHsATHE 0 MeTonax MO3HAaHUS B XMMHHU. XHUMHS B
cucreMe Hayk. YucTtbie BemecTBa U cMecu. CrocoObl paszienieH s CMecel.

ATOMBI U MOJIEKYJIBI. XUMHYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTbie
U CJIOXHBIE BEILECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnyeckas popmyna. BaleHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemiectB. OTHocHuTeNbHAsi aTOMHAs Macca. OTHOCUTEIbHAs MOJIEKYIsIpHas Macca. MaccoBast
JI0JIS1 XUMHUYECKOTO DJIEMEHTA B COEIMHEHUH.

@usnyeckne W XUMHUYECKHE SBJICHHS. XUMHYECKas pEeakuuss M €€ MNPHU3HAKU. 3aKOH
COXpaHEHHSl MacChl BEIIECTB. XHMMHUUYECKHe ypaBHeHUs. Kraccupukamms XUMHUUECKHX peakIuil
(coennHEHMS, pa3IOKCHU S, 3aMEIICHH S, 0OMEHa).

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOH MOCy0H, ¢ mpaBujiaMi paboThl B
naboparopuu U mpuéMaMu OoOpalleHUsl C JJabopaTOPHBIM O0OPYIOBAaHUEM; W3YYCHUE U OIMHCAHUE
(bu3nIecKUX CBOMCTB 00pa30B HEOPraHMYECKHUX BEUIECTB; HAOMIOeHHE (PU3NIECKUX (TIIaBIICHUE
BOCKa, TasiHUE JIbJIa, pacTUpaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIUs BOAbl) U XMMHUYECKUX
(ropeHue cBeuH, NPOKaJIMBaHUE MEHON TPOBOJIOKH, B3aUMOJICHICTBUE MeJla C KHCIIOTOM ) SIBJICHUIH,
HaOJIIOJIEHWE U OINMCAHME MPU3HAKOB NMPOTEKAHMS XMMUUYECKHUX peakuuil (pasioxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOpHAOM Oapusi, paznoxkeHue ruapokcuna memau(ll) mpu
HarpeBaHuH, B3aUMO/IelicTBHE JKele3a ¢ pactBopoM coiu Menu(I1)); nuzyuenue cnocoboB paszneneHus
cMecell (C MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BbIIAPUBAHUE, AUCTUIULILUSA, Xpomarorpadus),
MPOBE/ICHNE OYMCTKY MTOBAPEHHON COJIM; HAOIIOICHNE U OITMCaHKE PE3yIbTATOB MPOBEICHU S OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MAaCChl; CO3aHNe MOJIeTIeH MOJIEKYI (IIapOCTEPKHEBBIX ).

Baxneimue npeacTaBuTeNN HEOPraHUYECKUX BEILECTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kuciopon — 3JIEMEHT M IIPOCTOE BEILIECTBO.
Haxoxaenue kuciopoja B MpUpoje, Ppu3nuecKue U XUMHUYECKHE CBOWCTBA (peakIuu TOpPEHHS).
Oxkcuapl. Ilpumenenune xkucimopoaa. CrocoObl MOIy4YeHUs KHUCIOpoAa B J1abopaToOpuu U
npomblinuieHHOCTH. KpyroBopot kucinopoga B mpupoge. O30H — amioTponHas MoAuHKaLus
KHCIIOPOAA.

TennmoBoil 3PdeKkT XUMHUUYECKOW peaklHd, TEePMOXMMHYECKHE YpaBHEHHUS, OHK30- U
OSHJOTEPMHUUYECKHE peakuuu. TONIMBO: yYrolb W MeETaH. 3arps3HEHUE BO3lyXa, YCUJICHHE
NapHUKOBOTO ((peKTa, pa3pyluieHrHe 030HOBOTO CIIOS.



Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHue Boopo/ia B mpupoze, pusnieckue
U XUMHUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOOBI MOTy4YeHus. KucnoTel u comnu.

Konuuecto BemectBa. Moib. MossipHast macca. 3akoH ABoraapo. MosisspHbIii 00bEM ra3oB.
PacuéTpl Mo XUMHYECKUM YPABHEHUSIM.

dusnueckue CBOKMCTBA BoAbl. Boma kak pacrBoputens. PacrBopsl. HaceieHHbsle u
HEHaChIIIEHHbIE pacTBOPHI. PacTBOprMOCTh BelllecTB B Bojie. MaccoBasi J10Jis1 BELIECTBA B PaCTBOPE.
Xumunueckue cBorcTBa BoAbl. OCHOBaHMsA. Ponb pacTBOpoOB B MpHUPOJE M B KM3HHM YEIOBEKA.
Kpyrosopot Bozibl B ipupoe. 3arpsisHeHue NpUupoaHbIX Boa. OXpaHa U OUUCTKA IPUPOJAHBIX BOJI.

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Krnaccudukanuss OKCHIIOB:
coneoOpasyroie (OCHOBHBIE, KUCIOTHBIE, aMoTepHbIe) U HeconeoOpazyrommue. HoMenkiarypa
OKCHUJIOB (MEXIyHapoaHas W TpuBHUaibHas). Dusnueckue U XUMHUUYECKHE CBOMCTBA OKCHIOB.
[Tosyyenune okCHIOB.

OcnoBanus. Kiaccupukamuss ocHOBaHMI: WIENOYM UM HEPACTBOPUMBIE OCHOBAHUSL
HomenknaTtypa ocHOBaHMH (MEXTyHapOAHAs U TpUBHAIbHAs ). PU3HUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHMU. [ToyueHre ocCHOBaHUIA.

Kucnorel. Knaccudpukamus xucnor. HomeHknarypa KHCIOT (MEXIyHapoIHas H
TpuBHalIbHasA). PU3NUECKHE U XUMUYECKUE CBOMCTBA KUCHOT. Pax akruBHocTH MetamoB H. H.
bekerosa. [lomydyeHne KUCIOT.

Conu. Homenknatypa coneid (MexayHapoaHas U TpuBUaibHas). DU3nueckue 1 XuMUYECKHUe
cBoiicTBa coueil. [Tonydenue comnent.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

XUMHUECKUH HKCTIEPUMEHT: KaUeCTBEHHOE ONPEIETICHUE COJEPKaHM s KUCIOPO/ia B BO3AYXE;
noJlyueHue, CcoOMpaHWe, pacro3HABaHWE W H3YYCHUE CBOMCTB KHCIOpOJa; HaOIIOJCHHE
B3aMMOJICMCTBHS BELIECTB C KHCIOPOJIOM M YCIOBHUS BO3HUKHOBEHHUS U IPEKPALICHUS] TOPEHUS
(moxapa); 03HaKOMJICHUE C 00pa3laMu OKCHJIOB M OMKUCAHHUE UX CBOMCTB; MOMyuyeHHEe, COOMPAHHE,
pacrno3HaBaHUE U M3yYeHUE CBOMCTB BOAOpOJa (FOpeHue); B3aUMOJEHCTBHE BOIOPOAA C OKCHIOM
Meau(I1) (BO3MOXKHO HCIIOJIB30BAaHUE BHIEOMATEPUANIOB); HaAONIOJACHUE O0OpaslloB BEIIECTB
KOJM4YeCTBOM | MOJb; HccleloBaHWEe OCOOEHHOCTEW pacTBOPEHUs BEIIECTB C Pa3TUYHON
pPacTBOPUMOCTBIO; TPUTOTOBJIICHHUE PACTBOPOB C OMPEAECIEHHOW MAaCCOBOM 10JIEM PacTBOPEHHOrO
BEILIECTBA; B3aMMO/ICHCTBHE BOJIBI C METAJIIaMH (HATPUEM U KaJIbleM) (BO3MOYKHO MCITOIb30BaHHE
BH/IEOMATEPUAIIOB); OIPEACICHUE PAacTBOPOB KHCIOT M WIEJIOYEH C IMOMOIIBIO WHJAWKATOPOB;
uccienoBaHrue o0pas3oB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB; HAOMIOAEHUE U3MEHEHUS
OKpacKu WHAUKATOPOB B paCTBOPAX KUCJIOT U IIEN0YeH; u3ydeHune B3aumoaeictBus okcuaa meau(I1)
C pPacTBOPOM CEpHOM KHCIIOTBI, KUCIOT C METAJUIAMU, PEAKIUH HEHTpalu3aluu; IOIydeHHe
HEpPaCTBOPUMBIX OCHOBAaHMU, BBITECHEHUE OJHOTO METajlla JPYTMM K3 PAcTBOpPA COJIM; PELICHUE
SKCHEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «Baxxkneinme Kiaccel HEOPraHUUECKUX COCTUHEHU .

[Tepnoanueckuii 3akoH u [leprnoanyeckas cucrema

xuMuueckux s3neMenToB J. . MenneneeBa. CtpoeHue aTOMOB.

Xumuueckasi cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU

[TepBble MOMBITKY KJIacCUPUKAIUN XUMUUYECKHUX AJIeMEHTOB. [[oHATHE O TpymHax cXOIHbIX
AJ€MEHTOB (LLEJIOYHbIE U IIEJIOYHO3EMENbHbIE METAJIbI, TaJIOreHbl, MHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCH/IbI M THIPOKCHIBI.

[lepnognueckuit 3akoH. Ilepumommueckas cucrema xumuueckux snemeHToB [l U.
MenneneeBa. KopoTkomepuogHas u gnmuHHOMepuonHas ¢opmbl Ilepuonnueckoil cucTemsl
xumuyeckux 35eMeHToB /. 1. Menaeneesa. [leproast u rpymnmnbl. @U3NUECKHAN CMBICIT TOPSIIKOBOTO
HOMEpa, HOMEPOB MEepUOJa U IPYIIbI 3JIEMEHTA.

Ctpoenue aromoB. CocrtaB aTOMHBIX saep. M3oTonsl. DyekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
000510uek aTOMOB TepBhIX 20 XUMHYECKUX 371eMeHTOB [lepuoamueckoii cuctemsr J[. 1. Menaeneena.
XapakTepuCcTUKa XMMUYECKOr 0 3JIEMEHTa IO ero nojoxxkeHuto B Ilepuonunueckoit cucreme [l. N.
Menieneesa.



3aKOHOMEPHOCTH U3MEHEHHS PaJuyca aTOMOB XMMHYECKUX JIEMEHTOB, METALINYECKUX U
HEMETAJLINYECKUX CBOMCTB MO rpynmnaMm M nepuojam. 3HadeHue Ilepmonnueckoro 3akoHa u
Ileproauyeckoil CUCTEMBl XMMHUYECKUX DJIEMEHTOB Ul pa3BUTHs Hayku W npaktuku. [[. WM.
MeHnpeneeB — y4€HbBIN U TpaKJaHUH.

Xummndeckas CBSI3b. KoBanenTtHas (momnsipHas U HEMOJIsIpHAas) CBSI3b.
DJIEKTPOOTPUIIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. VlOHHAs CBSI3b.

Crenenb okuciieHus. OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE peakuu. [Iponeccs okuciieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIN.

XUMHYECKUI HKCIIEPUMEHT: M3yuyeHHEe O0OpaslloB BEIIECTB METAIJIOB U HEMETAJlIOB;
B3aMMOJICIICTBUE THMAPOKCUJA LIMHKA C pacTBOpaMU KHUCIOT U ILEJIOYEH; NPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIUX HPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUi (rOpeHHe, peakluu
Pa3IOKEHHUS, COSTMHCHMS).

MesxnpeaMeTHbIE CBSI3U

Peanu3zanus MeXnpeIMETHBIX CBS3€H NMpPU M3yUYEHUU XMMHMH B 8 Kilacce OCYIECTBIISIETCS
yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TAK U MOHSITUH, SBISIOIIMXCS
CUCTEMHBIMH JUISl OTAEIBHBIX IPEIMETOB €CTECTBEH HO-HAYYHOI'O LIUKJIA.

OO0umwe ecTecCTBEHHO-HAYYHBIEC TOHATHS: HAyUHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, KiacCU(pHUKaLUs, MEepUOAUYHOCTb, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIHMPOBAHUE,
U3MEpPEHUE, MOJEIb, SIBIICHUE.

®dusuka: MaTepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJ, H30TOIbL,
PaTM0aKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKH I 3apsi]1, BEILECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, ra3, pU3NUecKue BeIUYUHBI, EAUHUIIBI U3MEPEHHU s, KOCMOC, TIaHeThl, 3B&311b1, CoHILE.

Buonorust: porocunTes, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, TOJE3HBIE HCKOIIAEMBIE,
TOIUIUBO, BOJIHBIE PECYPCBI.

9 KIIACC

BemecTBo u XumMudeckas peakuus

[lepnognuecknit 3akoH. Ilepumommueckas cucrema xumuueckux osyemeHTtoB [l WM.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHU M CBOMCTB XMMHYECKUX JIEMEHTOB
IIEPBBIX TPEX IIEPUOAOB, KalMs, KIbLUA U HUX COCIUHEHUHW B COOTBETCTBUHU C IIOJOKECHHEM
271eMeHTOB B [leprnonndeckoil cuCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMHMYECKON CBsI3U. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKOU PEIIETKHA U BUIA XUMUUYECKOU CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB (MEXIyHapoAHas U
TpUBHANbHAs). XHMHYECKME CBONCTBA BELIECTB, OTHOCAIIMXCS K Pa3IMYHBIM  Kjaccam
HEOPraHWYECKUX COCAMHEHUM, T€HETUYECKas CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XuMu4eckMX peakiuil M0 pa3IMyHbIM IPHU3HAKaM (II0 YUCIy U COCTaBy
YYacCTBYIOIMX B PEAKLIMH BEIECTB, IO TEINIOBOMY (P QEKTY, 10 U3MEHEHUIO CTEIIeHEH OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 10 0OPATUMOCTH, 110 YYaCTHIO KaTajau3aTopa). JK30- U SHJ0TEPMHUECKHE
peaKuy, TEPMOXMMUYECKNE YPABHEHUS.

[TonsiTue 0 ckOpocTH XUMHYECKOW peakuuu. [lonaTne 06 oOpaTUMbBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHATME O TOMOIEHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
XUMHYECKOM paBHOBeCUH. DAKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUYECKON PEAKLIMU U TOJIOKEHNE
XMMHYECKOI O PABHOBECHSI.

OKHMCIUTENPHO-BOCCTAHOBUTENbHBIE PEAKIIUU, DSJIEKTPOHHBIM OallaHC OKHCIUTENIbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YypaBHEHUN OKHUCIUTENIBHO-BOCCTAHOBUTEIIBHBIX
pEaKInii C NCIIOJIb30BAaHUEM METO/Ia HJIEKTPOHHOT 0 OanaHca.

Teopust 2JIEKTPOTUTAYECKOW AUCCOIUANIMU. DIEKTPOIUTHI U HE 3JIEKTPOJUTHI. KaTnoHsl,
aHMOHBI. MeXaHU3M AMCCOLMALMK BEUIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOU cBs3U. CTeneHp
muccoruanuu. CUIbHbBIE U c1a0ble JIEKTPOJIUTHI.



Peakuuu noHHOro oOMeHa. YClIOBUsI MPOTEKaHMs PEakLMil MOHHOro oOMeHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBoWCTBa KHUCJIOT, OCHOBAHMM U COJIEH B CBETE
MPEACTaBICHUM 00 IEKTPOIUTHIECKON nucconuanuu. KauecTBeHHbIE peakiinu Ha HOHBIL. [loHsTHE
0 TUJIPOJIN3E COJIEH.

XUMHYECKUN DSKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMA KPUCTAUIMYECKMX PELETOK
HEOPraHWYECKUX BEIIECTB — METa/VIOB U HEMETAJIOB (rpaduTa U anMmasza), CJIOKHBIX BEIIECTB
(xJlopuaa HaTpHs); UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peaklMM OT BO3AEHCTBUSA
pasnTUYHBIX (aKTOPOB; MCCIEIOBAHUE HIIEKTPONPOBOAHOCTH PAaCTBOPOB BEINECTB, Ipoliecca
JUCCOLMAIlUM  KUCIOT, Ienoyeil M cojell (BO3MOXKHO HCIOJB30BAaHUE BHUJEOMATEPUAIIOB);
IPOBEJCHUE OIbITOB, WUIIOCTPUPYIOUIMX IPU3HAKM NPOTEKAHMUs pPEaKUUH HOHHOro oOMeHa
(oOpazoBanue ocaska, BbIICICHHE raza, 00pa3oBaHue BOJBI); ONBITOB, MIUTIOCTPHU PYIOLIUX MTPHMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUMl (FOpeHHE, PEAaKLUU pPas3IoKEHUs, COEIUHEHUs);
pacrno3HaBaHNE HEOPIaHMYECKHUX BEIIECTB C IIOMOIIBIO KAUYECTBEHHBIX PEAKIIMI Ha MOHBI; pEILICHUE
AKCIIEpUMEHTAIbHBIX 3a/1a4.

Hewmerannel 1 ux coequHeHust

OO6mras xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIEHU
okucneHus. CTpoeHue U (pU3MUYECKHE CBOMCTBA MPOCTBIX BELIECTB — TAJOrC€HOB. XUMHUYECKHE
CBOIiCTBa Ha HpHUMepe XJopa (B3aMMOAEHCTBHE C MeTaulaMH, HEMETaJUIAMH, ILNEeJIOYaMH).
XnopoBoaopos. CosnsiHas KUCIOTa, XUMHUUYECKHE CBOMCTBA, MOJydeHUE, puMeHeHue. [leiicTBue
XJIOpa U XJIOPOBOZOPOJA HAa OpPraHU3M 4eJoBeKa. BaxHeillme XJIOpuIpl U UX HAXOXKICHHUE B
IIPUPOJE.

OO6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUsI aTOMOB,
XapaKTEepHbIE CTENIEHU OKHUCICHUS.

CrtpoeHue u pu3N4ECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEepbl. AJIOTPOITHBIE
MOIU(HUKAIMK KHCIOpoJa W cepbl. XHMHUYECKHe cBOHCTBa cepbl. CepoBOJOPOA, CTPOEHUE,
¢usnyeckue U xuMuyeckue cBoicTBa. OKCUIBI Cepbl KaK MPEICTAaBUTENM KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, GU3NYECKUE U XMMHUECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENS Kjlacca KUCIIOT
u crneuuduueckue). XUMHUECKHE PEaKLUM, JIeKANMe B OCHOBE IPOMBIIUIEHHOIO crocoda
MoJy4eHusi cepHoil KucioTel. [Ipumenenune. Coin cepHOWM KHCIOTHI, KAYECTBEHHAsI peakivs Ha
cynabdar-uoH. HaxoxneHue cepbl W €€ coeluHEHUH B mpupoge. XUMHYECKOE 3arps3HeHue
OKpY’Karollel cpeibl COEANHEHUSMU CEPbl (KMCIIOTHBIE I0K/IH, 3arps3HEHNE BO3/LyXa U BOJOEMOB),
CIOCOOBI €ro MpeA0TBpaIlEHHUS.

OOmass xapakTepucTUka 53J1eMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUSL.

A30T, pacmpocTpaHeHue B Tpupoje, pusmyueckne M XUMUUYECKHe CBoWcTBa. Kpyrosopor
a3oTa B mpupoje. AMMHUAK, ero pU3NYecKue U XUMUYECKUE CBOHCTBA, MOJIyYeHUE U IPUMEHEHUE.
Conu aMMoHUs, UX (pU3HMUECKHE U XUMUUYECKHUE CBOMCTBA, IpuMeHeHne. KauecTBenHas peakius Ha
MOHBI AMMOHMU . A30THAs KMCIIOTA, €€ IIOJyYeHHEe, PU3MUECKHUE U XMMHUECKUe CBOMCTBA (001I1e KaK
IpEeICTaBUTENS Kacca KUCIOT U crienuduyeckue). Mcrnonb30BaHne HUTPATOB U COJIEH aMMOHMUS B
KayecTBE MHHEPAIBbHBIX yAOOpeHHi. XHWMHYECKOe 3arps3HEHHE OKPYXAloIeH  Cpemsl
COEAMHEHMSAMHU a30Ta (KMCIOTHBIE TOXKAHU, 3arpsA3HEHUE BO3/lyXa, TOUBBI U BOJIOEMOB).

®ocdop, amtorponHsle Moaudukanuu Gocdopa, ¢(uU3MUECKHe U XUMHUYECKHE CBOMCTBa.
Oxcun dochopa™) u dochopHas KucioTa, PU3NUECKUE W XUMHUUYECKHE CBOHCTBA, MOJTyUYCHHE.
Hcnonw3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00pEHUI.

O6mas xapaktepuctuka s1nemMeHTOB [VA-I'PVIIIIBI. OcoGeHHOCTH CTpOEHUsS aToOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS.

VYraepon, amaoTponHble MOIM(UKALMM, PAacCIpOCTPaHEHHWE B MpPHUPOAE, (PU3MYECKUE U
XUMHUYECKue cBoiicTBa. Ancopbuus. KpyroBopor yriepoga B mpupoae. OKCHABI yriepojaa, Ux
¢bu3nyecKkre 1 XUMHUYECKUE CBONCTBA, IEMCTBUE Ha )KUBbIE OPraHU3MbI, TOJTYyUYEHUE U TPUMEHEHUE.
DKojoruyeckue mpobiaeMbl, cBs3aHHble ¢ okcuaoMm yriepoaa(I'y); rumoresa riaobanbHOrO
MOTEIJICHHS KJIMMaTa; MapHUKOBBIN 3(dexT. YrompHas kuciora u e€ coiu, uxX (pusnueckue u



XUMHUYECKHE CBOICTBa, MOJNIyueHHEe U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBL
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIIICHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHauanbHbIie TMOHATUS 00 OPraHUYECKMX BEHIECTBAX KaK O COCAMHEHMSX YIJepojaa
(MeTaH, 3TaH, 3TUJIEH, alleTHJICH, STaHOJI, TIIMIIEPUH, YKCYCHas KuciaoTa). FIX cocTaB U XMMUYECKOe
ctpoeHue. [loHsTHE O OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KHUPAX, OENIKaX, YTIEBOAaX — U UX POJH
B JKM3HU 4YejoBeka. MaTepuanbHOE €TUHCTBO OPraHUYECKUX M HEOPTaHMYECK UX COCTUHEHUM.

Kpemuuii, ero ¢usndeckue M XHMHUYECKHE CBOICTBA, MOJYy4YEHHE U TIpPUMEHEHUE.
Coenunenus kpeMHus B mpupoe. Oo6mme npeacrapieHus 00 okcuae kpeMHusi(I'Y) u KpeMHUEBOA
kuciore. CUIIMKATHI, UX HCIOJIB30BAaHUE B OBITYy, MEAUIIMHE, MPOMBINUICHHOCTH. BaxkHelmme
CTpPOUTENbHbIE MaTepuajbl: KepamMHKa, CTEKJIO, I[eMEHT, OeToH, xkene300eToH. I[Ipobrmembl
0€301acHOT0 UCIOJIB30BAHMS CTPOUTEIBHBIX MATEPUAIIOB B TIOBCETHEBHOM JKU3HU.

XUMUUYECKHH SKCIEPUMEHT: H3y4deHHE O0OpaslloB HEOPraHWYECKUX BEIECTB, CBOWCTB
COJISTHOM KHMCIIOTBI; TPOBEACHNE KAYECTBEHHBIX PEaKILIMil Ha XJIOPUI-MOHBI M HA0II0ICHU € TPU3HAKOB
UX TPOTEKAHUS;, OMBITHI, OTpa)karomme (U3MYECKHEe W XMUMHUYECKHE CBONCTBA TaJIOTEHOB U HX
COeTMHEHUH (BO3MOXKHO HCIIOJIb30BAaHU € BUICOMATEPHAIIOB ); 03HAKOMJICHUE C 00pa3iiaMu XJIOPHUI0B
(ranoreHu10B); 03HAKOMJICHHE ¢ 00pa3liaMu Cepbl U €€ COSTUHEHUSMU (BO3MOXHO UCIIOIB30BaHUE
BHJICOMATEpUAIOB);  HAOMIOJCHWE  Tpollecca OOyrauWBaHWsS  caxapa IOA  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCJIOTHI; M3yYeHHUE XMMHYECKUX CBOWCTB pa30aBJICHHOW CEpHOU
KHCIIOTHI, MPOBEJACHNE KAaYeCTBEHHOW pEaKkIMu Ha CylnbhaT-uOH W HAOMIOJCHHE MpU3HaKa e€
MPOTEKAHMS; O3HAKOMIICHHE C (M3WUYECKUMH CBOHCTBaMHU a3ota, ¢ocopa W WX COSAMHEHHIH
(BO3MOYXHO MCIOJIb30BaHHUE BHJICOMATEPHAIOB), 00pa3iaMyd a30THBIX U (GocHOpHBIX yma00peHUH;
MOJIy4eHHEe, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOWCTB aMMHaKa; MPOBEACHHIE Ka4eCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (ocaT-nOH U U3yUCHUE TPU3HAKOB UX IMPOTCKAHU I, B3AHMO/ICHCTBHUEC
KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI ¢ MEbI0 (BO3MOXKHO HMCIOJIb30BaHHUE BHAEOMATEPUAIIOB);
M3Y4YCHHE MOJIeNiel KPUCTAIMYECKUX PeIéToK anMasa, rpadura, QyniepeHa; o3HaKOMIIEHUE C
MPOIIECCOM  aICOPOIIMK  pacTBOPEHHBIX BEIMIECTB AKTHBHPOBAHHBIM YyTIIEM H YCTPONCTBOM
MPOTHUBOrasa; MoilyueHue, coOMpaHue, paclio3HaBaHUE U W3YYEHHE CBOMCTB YIJIEKHCIIOrO rasa;
MPOBE/ICHNE Ka4eCTBEHHBIX peakIii Ha KapOOHAT- U CHJIMKAT-WOHBI M M3y4YE€HHE MPHU3HAKOB UX
MPOTEKAHMs; O3HAKOMJICHHE C TPOAYKIIMEH CHJIMKATHOM TMPOMBINIICHHOCTH, pEIICHUE
SKCIEPUMEHTAJBHBIX 3a/1a4 10 TeMe «BaxxHeime HeMeTamibl U UX COCTUHEHUSD.

MeTtauibl 1 UX COeTUHEHUS

OO0m1ast xapakTepUCTUKA XUMHUYECKUX 2JIEMEHTOB — METAJNIOB HA OCHOBAHHUH UX MOJIOKECHHS
B Ilepuommueckoit cucreme xumuueckux dieMeHTOB [[. M. MenneneeBa u cTpoeHHsT aTOMOB.
Ctpoenue MerauioB. MeTamuueckas CBsS3b M METAUIMYECKas KPHUCTAUTMUYECKasl pEeIIETKa.
DNEKTPOXUMHUYECKU N PSi/I HAIPSDKEHU M MEeTAIIIOB. DU3HYECKHE U XUMUYECKHUE CBOMCTBA METAIIIIOB.
OO6mue crmocoObl monydeHuss MeTawioB. [loHATHE O KOPpPO3MU METalIOB, OCHOBHBIE CIIOCOOBI
3alUTHl UX 0T Koppo3uu. CriiaBsl (CTajb, YyryH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY
U NIPOMBIILIEHHOCTH.

[I{erounble MeTAIIBL: TTOJIOKEHUE B [Iepruonnueckoi cucreMe XuMHYECKUX 31eMeHToB /] . 1.
MemnieneeBa; CTpoeHUE X aTOMOB; HaxoAeHHE B mpupojie. Gusznueckne u XuMUUECKIE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U THAPOKCUIBI HATpUs U Kajus. [I[puMeHeHre menouHbIxX
METaJJIOB U UX COEUHECHUH.

[I{erouHO3eMeENBHBIE METAIUIBI MATHUI U KaJbIMN: ITOJ0KeHNE B [lepnoandeckont cucreme
xuMuueckux snemMeHToB /. M. MeHpeneeBa; CTpoeHHME MX aTOMOB; HAXO0XJIECHHE B MPUPOJE.
dusnyuecKkre 1 XUMHYECKUE CBOMCTBAa MAarHus U Kanblins. BaxkHelmme coeAMHEeHU I KaTbLHS (OKCHU/I,
TUAPOKCUT, coit ). JKECTKOCTB BOJIBI U CIIOCOOBI €€ yCTpaHEHU .

Amomunnii: nonoxenue B llepmoamueckoil cucreme xummuyeckux saemMeHToB J[. U.
MeHnpeneeBa; CTpOCHUE aToMa; HaXOxAeHUE B mpupoac. Dusnyeckue U XMMHYECKHE CBOMCTBA
amroMuHUA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuueckux anemenToB /. . Menneneena;
CTpPOEHHE aTOMa; HaXOoXkJAeHue B npupoje. dusnueckue 1 XuMUUYECKre CBOMCTBA xene3a. OKCHUb,
ruspokcuisl u conu xenesa(ll) u sxenesa(lll), ux cocraB, cBoOiCTBa U MOJyYCHUE.



XUMHYECKUH SKCIIEPUMEHT: O3HAaKOMJIEHHE ¢ o0pasllaMd MeTauiloB M CIUJIaBOB, HX
(bU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIIOB (BO3MOXKHO UCIIOJIB30BAHHE
BHIEOMATEPUAJIOB), 0COOCHHOCTEN B3aMMOJIEHCTBUS OKCH/JIA KaIbLIMA U HATPUsI C BOAOH (BO3ZMOKHO
HCIIOJIb30BaHUE BHUJIEOMAaTEPHUATIOB); MCCIEIOBAHUE CBONCTB KECTKOW BOJIBI; Mpoliecca TOPEHUs
JKenne3a B KUCTIOpoje (BO3MOXKHO HCHOJIB30BAaHHUE BHACOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaKlHil Ha HOHBI (MarHUs, Kajblus, aTlOMUHUS, [UHKa, xene3a(Il) u xeneza(ll),
meau(Il)); naGmrogeHne u onucanue MPOIECCOB OKPAIIMBAHUS TIIAMEHU HOHAMU HATPUs, KaUs U
Kbl (BO3MOXKHO HCIIOJB30BAaHUE BHUJICOMATEPHANIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUJPOKCHJIA aTIOMUHMS M THUJPOKCHJAA ITMHKA; PElICHUE SKCIEPUMEHTAJIbHBIX 3agad MO TeMe
«Baxueiime MeTalJIbl U UX COSAMHEHU .

XUMHS U OKpYyXKarolas cpeaa

HoBpie Marepuansl M TexXHOJOTMHU. BemecTtBa M maTepualibl B IOBCEIHEBHOM KU3HU
yenoBeka. XMMHUS U 310poBbe. be3onacHoe UCoip30BaHNEe BEIIECTB U XMMHYECKUX PEaKIUi B OBITY.
ITepBas momouIb TpU XUMUUYECKUX OKOTaxX U OTpaBJIeHUSX. OCHOBBI KOOI MYECKON I'PaMOTHOCTH.
XUMHYECKOe 3arpsisHEHUE OKpykarollel cpefpbl (peaenbHas AoMyCTHMasi KOHIIEHTPAallUs BEIIECTB
— ITJIK). Ponb xuMuu B pelieHnH SKOJOTUUECKUX TTPOOIIEM.

[TpupoaHbie HCTOYHUKH YTIEBOAOPOJOB (yroib, MPUPOAHBIA Ta3, HEMTh), MPOAYKTH UX
nepepaboTKH, KX POJIb B OBITY M TPOMBITTUICHHOCTH.

XUMHYECKUN IKCIIEPUMEHT: U3y4eHUe 00pa3IoB MaTepuasoB (CTEKJIO, CILIaBbl METAJIOB,
MIOJINMEPHBIE MaTEpPHAJIbI).

MexnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMeTHbIX CBSA3EW MPHU W3YyUYEHHM XMMHUHU B 9 KJlacce OCYLIECTBIISETCS
Yyepe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TOHATUH, SIBISIOIIMXCS
CUCTEMHBIMHU JUTSI OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYUYHOT'O [UKJIA.

OO0mue ecTecCTBEHHO-HAYYHBIE MOHSITUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs], aHAIIU3,
CUHTE3, Kiaccu@UKanus, MNEpPUOIUYHOCTh, HAOIIOAEHHE, HKCIEPUMEHT, MOJICIUPOBAHUE,
U3MepeHue, MOJIeNb, SIBJICHHUE, TAPHUKOBBIN 2PPEKT, TEXHOJIOTUsI, MaTepUaJIbl.

®dusmnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUJ, H3OTOIbI,
PaavoaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKU A 3apsil, MPOBOAHUKH, TOJIYIPOBOTHUKH, TUIJIEKTPHUKH,
(doTOdIEMEHT, BEIIECTBO, TeNO0, OO0BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Tra3, pacTBOD,
pPacTBOPUMOCTD, KpHCTATUTNYECKAst PEIIETKA, CTUIABHI, QU3NYECKHIE BEIMYMHBL, €IMHUIIBI U3MEPEHU S,
KOCMHUYECKOE€ MTPOCTPAHCTBO, IJIaHETHhI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, apixaHue, Ouocdepa, IKOCHCTEMA, MHUHEpAIbHBIE YIOOPEHHS,
MHUKPORJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BELIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOIBI, TTOJIE3HBIE NCKOITACMBbIE,
TOIIMBO, BOJIHBIE PECYPCBI.

ITJTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHMS YYEGHOI'O ITPEJIMETA «XUMMSD»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

I/ISY‘IGHI/IG XMMHH B OCHOBHOM IIIKOJE HaIlIpaBJICHO Ha OOCTUIKCHUC 06y‘laIOH_II/IMI/IC$I
JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MPCAMETHBIX PE3YJILTATOB OCBOCHUA yqe6H0r 0 mpeaMeTa.

JluyHOCTHBIE pe3yNbTaThl

JlugHOCTHBIE pe3yNbTaThl OCBOCHHS TMPOTPaMMbl OCHOBHOTO oOImiero oOpa3oBaHUs
JIOCTHTAIOTCA B X0/€¢ OOYy4YCHUS XMMUHM B €IWHCTBE YYCOHOW M BOCHHUTATEIBHON NEATEIHHOCTH
Opranu3zanuu B COOTBETCTBUU C TPATUIMOHHBIMUA POCCUUCKUMU COLIMOKYIBTYPHBIMHU U JYXOBHO -
HPaBCTBEHHBIMH IIEHHOCTSIMH, TMPUHATHIMA B OOIIECTBE MpaBUJIAMU M HOPMAMH TOBEICHUS U
CIOCOOCTBYIOT MpOIIECcCaM CaMOIMO3HAHUs1, CAMOPA3BUTHUS U COLMATIM3ALINU O0yUYaIOLHXCS.

JIuyHOCTHBIE pe3yNbTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YUCIIE B YACTHU:

[TarproTrueckoro BOCIUTaHUS



1) IICHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACIIEAHNIO, TOHUMAaHUS 3HAYCHH S XUMUYECKON HaYKH B )KU3HU COBPEMEHHOT'0 OOIIIECTBA,
CIOCOOHOCTH BJIAJIETh JOCTOBEpHOW HH(pOpMaLMEHd O TEepPeAOBBIX JAOCTHIKEHHSX U OTKPBITHSIX
MHPOBOW M OTEUECTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MHpa
U OOILIEeCTBa;

I'paxxanckoro BocnuTaHus

2) MPEJICTaBJICHUS O COI[MAIBHBIX HOpMaxX W MPaBUJIAX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJUIGKTHBE, KOMMYHHKAaTHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
HCCIIEIOBATENBCKOM, TBOPUYECKOW M JIPYTUX BUJAAX JEATEIBHOCTH;, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOW JEATENbHOCTH IPU BBHIMOJHEHUH y4eOHBIX, MO3HABATEIbHBIX 3aJa4, BHIMTOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB, CO3IaHUH YICOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOITOMOIIIY B TIPOIIECCE I3TON YUEOHOM JIEATEIHPHOCTH; TOTOBHOCTH OIIEHUBATH CBOE IMOBEACHUE
Y MIOCTYNKH CBOMX TOBAPUILEH C MO3UIMH HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS
IIOCJIEICTBUM ITIOCTYIIKOB;

[{eHHOCTH HAYYHOTO MTO3HAHUS

3) MHUPOBO33PEHUYECKUX MPEACTABICHUNA O BELIECTBE U XHMHUUYECKOM pEaKLUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHA HAyKH M COCTaBJSIOIIMX OCHOBY JUIA
MMOHUMAaHUsI CYIIIHOCTH HAyYHOW KapTHHBI MUPA; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSA IPUPOJIBL, B3AUMOCBS34X YEJIOBEKA C HIPUPOAHOM CPEIOM, O POJIY XMMHUHU B IO3HAHUHU ITUX
3aKOHOMEPHOCTEN;

4) II03HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MTOJyYCHUE HOBBIX 3HAHUM 110 XMMUH,
HE0O0XOAUMBIX 7151 00BSICHEHU ST HAaOII01aeMbIX MTPOLIECCOB U SIBJICHMIA;
5) MO3HABaTEIbHONH, MH(OPMALMOHHON M YHMTATENIbCKOW KYJIbTYpbl, B TOM YHCIIE

HaBbIKOB CAaMOCTOSATENILHOM pabOThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYyPOH, JOCTYITHBIMU
TEXHUYECKUMU CPEICTBAMHU MH(OPMALIMOHHBIX TEXHOJIOTHIA;

6) WHTEpeca K 00y4YeHUIO U TTIO3HAHUIO, JTIOO03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
K caM00Opa30BaHUIO, IIPOEKTHOW M MCCIEI0BATENbCKON JEATEIbHOCTH, K OCO3HaHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00yueHUs B JabHEHIIEM;

®opMupoBaHUs KyJIbTYpPbI 370POBbS

7) OCO3HAHHUsI LIEHHOCTH JKH3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 37I0pPOBBIi 00pa3 XKU3HH, OCO3HAHUS TIOCIECACTBHI U HETIPUATHS BPEIAHBIX MPUBBIUEK
(ynoTtpebneHust ajKorojs, HAapKOTHKOB, KypeHHUs), HEOOXOIUMOCTH COONIOACHHUS IIpaBUil
0€30MacHOCTH MPH OOpaIEHUU C XUMHUYECKUMHU BELIECTBAMH B ObITY M pealbHON KHU3HU;

TpynoBoro BocnuTaHus

8) UHTEpeca K IPAKTHUYECKOMY H3yYEHHUIO0 Mpodeccuil M TpyAa pPa3IM4HOIO poja,
YBaXEHHUE K TPYJy U pe3yJsibTaTaM TPYJIOBOH IEATEIBHOCTH, B TOM YHCIJIE HA OCHOBE IIPUMEHEHUS
IIPEMETHBIX 3HAaHU I 110 XUMUU, OCO3HAHHOT' 0 BbIOOpA MHIMBUAYaIbHON TPACKTOPUHU IPOJOKEHUS
00pa3oBaHus C y4ETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMHH, OOILIECTBEHHBIX UHTEPECOB
U MOTPeOHOCTEH; yCTemHOoM mpodecCuOHAIBHON NeSTeTbHOCTH U PA3BUTHS HEOOXOJUMBIX YMEHHIA;
TOTOBHOCTH aJIJalITUPOBATHCA B IPOPECCHOHANBHOMN CPEJIE;

DKOJIOTMYECKOr0 BOCITUTAHUS

9) HKOJIOTUYECKH 11€7IeCO00pa3HOr0 OTHOIIEHUSI K NMPUPOJE KaK UCTOUYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CyILECTBOBAHU S, IOHUMAaHUS [IEHHOCTH 30POBOIr0 M O€3011acCHOr0 00pasa >KU3HH,
OTBETCTBEHHOI' 0 OTHOLIEHHU S K COOCTBEHHOMY (DM3NYECKOMY U IICUXHUYECKOMY 3/10POBBIO, OCO3HAHUS
IIEHHOCTU COOJIOACHUS MpaBHJI O€30M1acCHOrO MOBEJCHUS MpU padoTe C BElIECTBaMH, a TaKXke B
CUTYalUX, YTPOKAIOUIMX 30POBBIO U KU3HU JIIOJEH;

10)  cmocoOHOCTH MPUMEHSTh 3HAHUS, OJTy4aeMble TIPU U3YYCHUU XUMHH, ISl PEIICHHUS
3a]a4, CBS3aHHBIX C OKPYKAIOLIEW IPUPOJHOU CPEIOH, IOBBIMIEHUS YPOBHS HKOJIOTMYECKOU
KYJbTYpbl, OCO3HaHUS IJI00ATBPHOTO XapaKTepa 3KOJOTMYECKHX MPOOJeM U MyTed HX pelieHus
IIOCPEJCTBOM METOJIOB XUMMHU;

11)  >KOJOrMYECKOro MBINUICHHUS, YMEHHS PYKOBOJCTBOBAThCS UM B II03HABATEIbHOIA,
KOMMYHHMKATUBHOM M COLIMAJIbHOMN NPAKTHKE.



MeranpeaMeTHbIe pe3yabTaThl

B cocraBe merampenMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIE Ui (OPMUPOBAHUS
MHPOBO33PEHHS OOIIEHAayYHbIC TOHSTHUS (3aKOH, TEOpHs, MPUHIIMI, TUMOTe3a, (aKT, CHCTEMa,
mpolecc, SKCOEPUMEHT U Jp.), KOTOpbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax W MO3BOJISIIOT HA OCHOBE 3HAHUM M3 3THX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O
IIEJIOCTHOM HAyYHOW KapTHHE MHUpa, W YHHUBEpCaIbHble Y4eOHBbIC ACHCTBHS (TTO3HABATCIIBHBIC,
KOMMYHUKATUBHBIC, PETyISTUBHBIC), KOTOpbIE 00ecreuynBarOT (HOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOATEIIFHOMY THIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JAEeITETFHOCTH.

MeranpeaMeTHble pe3yJibTaThl OCBOCHHS 00pa30BaTENIbHOM MPOrpaMMbl 1O XUMHUH
OTPaXKalOT OBJIAJICHUE YHUBEPCAIbHBIMY MMO3HABATEIbLHBIMU JCHCTBUSMU, B TOM YHUCIIE:

bazoBrIMH JTOrHYeCKUMU IEHCTBUSIMH

1) YMEHHUEM HUCIOIb30BaTh MPUEMBI JIOTHYECKOT0 MBILIUICHUS] TIPU OCBOCHUM 3HAHMIL:
PacKpbIBaTh CMBICI XUMHUYECKUX MOHATUM (BBIICISATh UX XapaKTEPHbIE MPU3HAKH, YCTAaHABINBAThH
B3aMMOCBSI3b C JIPYTUMU MOHSATHSIMH ), UCIIOJIb30BaTh MOHSTHS JIJIsT OOBSICHEHUS OTIEIBHBIX (DAKTOB
U SIBJICHHI; BBIOMpATh OCHOBAHHS WU KPUTEPUH OJS KIacCU(PUKAIUM XMMHUYECKUX BEIIECTB U
XUMUYECKUX PpEaKIMi; yCTaHaBJIWBATh NPHUYUHHO-CIEACTBCHHBIC CBS3M MEXKIY OOBEKTaMHU
W3YUYEHUS; CTPOUTH JIOTUUECKHE PACCYy X AeHUs (MHIYKTUBHBIC, IS yKTUBHBIE, IT0 aHAJIOTHH ); eJIaTh
BBIBOJIBI M 3aKJIIOUYCHUS,

2) YMEHHUEM TPUMEHSATh B MpOLlecCe TMO3HAHUsS TMOHATUS (IpEAMETHBIE U
METanpeMETHbIE), CHUMBOJMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B  XHMHUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJICIIbHBIE MPEICTABICHUS — XUMUYECKUI
3HAaK (CHMBOJI 2JIEMEHTA), XHUMHYecKas (opMmyja U YpaBHEHHE XUMHUYCCKOW PEaKIUH — IIPU
pereHnr y4eOHO-TT03HABATENbHBIX 33/1a4; C YYETOM dTHX MOJACIBHBIX MPEICTABICHUH BBISBIISATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU M3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHUYECKUX PEAKIUW; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B M3y4aeMbIX MPOIIECCaX W SBIICHUSX; IPEAJIaraTh KPUTEPUH JJI BBISBICHHUS dTHX
3aKOHOMEPHOCTEH M MPOTUBOPEUHIi; CAMOCTOSATENILHO BBHIOMPATH CIIOCO0 pelieHus yaeOHOM 3a1aun
(cpaBHUBaATh HECKOJBKO BApUAHTOB pEIICHHS, BBIOMPATh HaWOOJEe MOIXOMANMN C YYETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPUEB);

ba3zoBEIMM HCCICIOBATEILCKUMU ICHCTBHSIMH

3) YMEHHEM UCITOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHMS,
a Tak)Ke B KaueCTBE OCHOBBI I (OPMHPOBAHHS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

4) MpUOOpPETEHHE OTBITA IO TJIAHUPOBAHU IO, OPTaHU3AIUH U TIPOBEICHUIO YICHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HaOMI0aTh 32 XOJOM Ipoliecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pesynbrar, (GopMyJIHpoBaTh OOOOIIEHHS M BBIBOJBI 1O pe3yjbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEe0BAHUS, COCTABIISATH OTYET O MPOACIaHHOM paboTe;

PaGoroii ¢ uapopmarueit

5) YMEHUEM BBIOMPATh, aHATU3UPOBATH M MHTEPIIPETUPOBATH HH(OPMAIUIO PA3TUIHBIX
BUJOB U (OPM TPEACTABICHUS, IMOIYYaeMyK0 M3 pPa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAA
TUTEpATypa XUMUUYECKOTO COJIEpKaHUs, CIIPaBOYHbBIE TOCOOHS, pecypchl UHTepHeTa); KpUTHYECKU
OIIEHUBATH MMPOTUBOPEUUBYIO 1 HEJOCTOBEPHYIO HH(POpMAITHIO;

6) YMEHHEM MPHUMEHATh PA3IMYHBIE METOJbl W 3alpOChl MPU TOHWCKE U OTOOpE
WHPOpPMALIMM M COOTBETCTBYIONIMX JAaHHBIX, HEOOXOAMMBIX MJIs BBIMIONHEHUS YYEOHBIX U
MO3HABATEIBHBIX 3a7a4 OMNPEASIEHHOTO THIIA; TPUOOPETEHHE OMBbITA B OOJACTH HCIOJIB30BAHUS
WHPOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIAJIECHUE  KYJIBTYpOM AKTUBHOTO
M CIIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM; CAMOCTOSTENILHO BBIOMPATH ONTUMAIBEHYIO (OpMY
MpeACTaBIACHUS] WHPOPMAIUM W WJUTFOCTPUPOBATh pEIIaeMble 3a7add HECIOXHBIMHA CXEMaMH,
JuarpaMMamu, Ipyrumu popmaMu rpauku U UX KOMOUHAIUSAME;



7) YMEHHUEM UCI0JIb30BATh U AaHATTM3UPOBATH B Ipoliecce yueOHOI U HCcCe10BaTeNbCKON
JESITeTbHOCTH WH(POPMAIIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEILCKOTO XO35IMCTBA M TPAHCIIOPTa Ha
COCTOSTHUE OKPY>Karolerd MPUPOAHON CPEBI;

YHuBepcaibHBIMU KOMMYHUKATUBHBIMU JACHCTBUSMU

8) YMEHHEM 3aJjaBaTh BOMPOCHI (B XOJ€ [Uanora W/WIU JUCKYCCHH) IO CYIIECTBY
o0cyxmaeMol  TeMbl, (OPMYJIUPOBATh CBOW TPEIJIOKEHUS OTHOCHTEIIBHO  BBITIOJIHCHUS
MPEeAIOKEHHOH 3a1a4u;

9) NPUOOPETEHHE ONbITa MPE3EHTAIMU PEe3yJbTATOB BBITIOJHEHUS XHUMHYECKOTO
IKCTIEpUMEHTA (JJTaOOPaTOPHOTO OMBITA, TAOOPATOPHON pabOTHI MO UCCIIEIOBAHUIO CBOM CTB BEIIIECTB,
y4eOHOT O ITPOEKTA);

10)  3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH [O3HABATCIBHOW W
M CCIIEIOBATENIbCKOM JESITEIbHOCTH MPU PEUICHUH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE YU€Ta 00X
MHTEPECOB U COTJACOBAHMS MO3ULHUHN (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOPIUHAIIHUSI COBMECTHBIX JICHCTBUMA, OMIPEIeTICHIE KPUTEPUEB MO OIEHKE Ka4eCTBA BBIMTOTHEHHON
paboTsl U ap.);

YHUBEpCATbHBIMU PETYISITUBHBIMU ACHCTBUSMU

11)  yMeHHEM CaMOCTOSTEIbHO OMNPEICHATh IEIH JIEITEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPH HEOOXOTUMOCTU KOPPEKTHPOBATH CBOIO JESTEIHHOCTD,
BBIOMpaTh Hambosee d(pdexkTuBHBIE cMOCOOBI peleHus y4eOHBIX M TO3HABaTENBHBIX 3ajad,
CaMOCTOATEIBHO COCTABJIATh WM KOPPEKTUPOBATh IPEIJIOKECHHBIM ANTOPUTM JEUCTBUU IIpH
BBITTOJTHEHU U 3a/IaHU C YUETOM MOJTYUYEHUS HOBBIX 3HAHU 1 00 U3y4aeMbIX 00bEKTaX — BELIECTBAX
U PEaKIUsX; OIEHUBATh COOTBETCTBHE IMOTYUYEHHOTO pe3yibTara 3asBJICHHON 1IeNu;

12)  yMeHHEM HUCIOJB30BaTh W aHAIM3MPOBATh KOHTEKCTHI, MpeIiaracMbie B YCIOBUH
3aJaHuN.

[IpeamerHbIe pe3ysibTaThl

B cocraBe mpenMeTHBIX pE3yJNBTaTOB IO OCBOCHHMIO 0043aTENBHOIO COJAEp)KaHUs,
YCTAaHOBJIGHHOT'O JITAaHHOM MpUMepHOW pabouell  mporpaMMoi, BBIJENSIOT: OCBOCHHBIE
0o0y4arolMucs HayyHble 3HaHUs1, yMEHHS U CIIOCOOBI IEHCTBUM, criennduyeckue it mpeIMeTHOoN
oOnact «XHUMHs», BUABI JIESITEIbHOCTU IO TMOJIY4YEHHUIO HOBOTO 3HAHMS, €r0 HHTEpIpeTalnH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3TMYHBIX yUYEOHBIX U HOBBIX CUTYyallHsIX.

[IpenmeTHble  pe3ynbTaThl  HPEACTaBICHBI MO rojaM OOydeHHs] U OTpa)xaroT
c(OpPMHUPOBAHHOCTh y 00YHYAIOLIUXCS CIEAYIOUMX YMEHUH:

8 KIIACC

1) PaCKpBIBAaTh CMBICII OCHOBHBIX XHMHYECKUX TTOHATHI: aTOM, MOJIEKYJIa, XUMHYECKUH
AJIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOIHAs),
BAJICHTHOCTb, OTHOCUTENIbHASI aTOMHas W MOJIEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas 10J11 XUMUUYECKOI0 3JIEMEHTA B COEAMHEHU U, MOJISIPHBIA 00BEM, OKCHUJ,
KHCIJIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPUIIATEIBHOCTh, CTETICHb OKUCIICHHS, XUMUYECKasl PEeaKIIus,
KJaccu(ukanus peaklMii: peakuy COEAMHEHHUs, PEaKIHH pa3lioKEHUs, peakluy 3aMelleHus,
peakIu oOMeHa, 9K30- M dHJIOTEPMHUUECKUE PEAKIHH; TeIIOBOU 3(PdeKT peakiuu; sSapo aroma,
AIEKTPOHHBIN CJIOW aroma, aToMHas OpOuTanb, paguyc aToMa, XMUMHUUYECKas CBS3b, MOJSpHAs U
HENoJIsipHasi KOBAJIGHTHAs! CBs3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, pacTBOP, MaccoBas JOJIs
BelecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B pacTBOPE;

2) WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKMX MOHSATHH (cM. m. 1) u
HNPUMEHSTh 3TH OHATUS IIPU OMMCAHUH BEIECTB U UX MPEBPAILCHHII;

3) UCIIONb30BaTh XMMHMYECKYI0 CHMBOJIMKY JJIsl COCTaBJIEHUS (POpPMY]T BELIECTB H
YpaBHEHUN XUMHYECKUX PEAKLIHI;

4) OIpENeNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX; CTEIEHb
OKHCJICHUS JIEMEHTOB B OMHApHBIX COCAMHEHUSX; MPUHAIICKHOCTh BEUIECTB K OMpPEACIEHHOMY



KJlaccy COoeIMHEHUH 1o ¢opMmysaM; BHJ XUMHYECKOH CBs3M (KOBaJE€HTHas U WOHHAas) B
HEOPraHUYECKUX COEIUHEHUSIX;

5) packpsiBath cMbIch [lepuonnyeckoro 3akona /. 1. Menaeneesa: 1eMOHCTPUPOBATH
MOHMMAaHHE NePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKUX JIEMEHTOB OT MX IOJIOKEHUS B
ITepnonnueckoil cucreMe; 3aKOHOB COXPAHEHHUS MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIPHOTO y4Y€HHUs], 3aKOHa ABOraJpo; ONUCHIBATh U XapaKTepU30BaTh TaOIHUUYHYIO (hopMy
[Teproanueckoil cucTeMbl XUMUUYECKUX IEMEHTOB: pa3inyarh MOHSATUS «TJIaBHas noArpymnmna (A -
rpynna)» u «mnoboyHas moarpynna (b-rpymma)», Manble u Oonblve MEpUONbl; COOTHOCUTh
0003HaveHu s, KOTOpble UMerTes B Tabmuie «llepuoanueckas cucreMa XUMUYECKUX 371€eMEHTOB /1.
W. MenzeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsaz Aapa, 00IIEe YUCIIO JIEKTPOHOB U PACIPEIEIIEHUE UX 10 SJIEKTPOHHBIM CIIOSM);

6) KjJaccuuuUpoBaTh ~ XMMHUYECKHE  DJIEMEHThl;  HEOpPraHWYeCKHe  BEIEeCTBA;
XMMHUUYECKUE PeaKkUMH (110 YUCIYy M COCTaBy YYAaCTBYIOIIMX B PEAKIMHM BELIECTB, IO TEIJIOBOMY
dbdexty);

7) XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BELIECTB Pa3IMUYHBIX

KJIACCOB, IIOATBEpP)KAAsl ONKMCAHUE IPUMEPAMHU MOJIEKYJIAPHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX
XUMUUYECKUX PEaKIUi;

8) MIPOTHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOT'O COCTaBa;
BO3MO>XHOCTH ITPOTEKAHMS XUMUUECKHUX IIPEBPALLEHUN B PA3IMYHBIX YCIOBUSIX;
9) BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO

JIOJII0 XUMHYECKOT0 3JIEMEHTa 10 (popMysie COeIUHEHHS; MAaCCOBYIO JIOJIO BEILIECTBA B PacTBOPE;
IIPOBOJUTH PACUYETHI IO YPABHEHNIO XUMUUECKON PEAKIUN;

10) IIPUMEHATh OCHOBHBIE OIIEPALIUNA MBICIUTEIbHON JEATEIIBHOCTH — aHAJIM3 U CUHTES,
CpaBHEHHeE, 0000111IeHNE, CHCTEMAaTH3AIUIO0, KJIAaCCU (PUKALIHIO,, BBIABICHUE TPUUYUHHO-CIIEICTBEHHBIX
CBsI3CH — AT U3YUYCHUA CBOMCTB BCIICCTB U XUMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHO -HAYYHBIC MCTOAbI
M03HaHUsI — HaOJI0IeHNe, U3MEPEHNE, MOJICIIMPOBAHKE, HKCIIEPUMEHT (pealibHbII U MBICJICHHBIH);

11)  crnemoBaTh mpaBHJaM IOJb30BAaHUS XHUMHUYECKOH TMOCYJ0i U J1a0OpaTOpPHBIM
00opyI0BaHMEM, a TAK)Ke IIPaBHIIaM OOpAIIEH U C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSMHU O
BBITTOJTHEHU IO JTA0OPATOPHBIX XUMUUYECKHUX OMBITOB MO IMOJIYYEHUIO U COOMPAHUIO ra3000pa3sHbIX
BEUIECTB (BOAOPO/A U KUCIOPO/A), TPUTOTOBJIEHUIO PAaCTBOPOB € ONpPEAENEHHO M MacCcoBOM J10Mei
paCTBOpéHHOFO BCHICCTBA, IIJIAaHUPOBATb W MTPOBOAUTH XHMHYCCKUC OKCIICPUMCHTLI IIO
pacro3HaBaHUIO PACTBOPOB IIEI0YEH U KUCIOT ¢ TOMOUIbIO MHAUKATOPOB (JIakMYyC, (heHOoN(TalIenH,
METUJIOPAHX U Jp.).

9 KITACC

1) pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTUN: XUMUUECKUH HJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, AaHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAaJIEHTHOCTb,
JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHU S, XAMUYECKask PEaKLIMsl, XMMHUECKasi CBSI3b, TEIJIOBOM
3GQeKT peakiuu, MOJb, MOJSPHBIM 00BEM, pPACTBOP; AJNEKTPOJIUTHI, HEIEKTPOIMUTHI,
AJIEKTPOJIMTHYECKAS JIMCCOIMAINS, pPEAaKIHH MOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, 0OpaTUMbIE M HEOOpaTHUMble PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHbIE PEAKIINH,
OKHUCIJIUTENNb, BOCCTAaHOBHUTENb, OKHUCICHHE M BOCCTAaHOBJICHME, ANIOTPONUs, aM(OTEpHOCTD,
XMUMHYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECKAs), KPUCTALUTNYECKAsT PEIIETKA, KOPPO3HUs
METAaJIOB, CIIJIaBbl; CKOPOCTh XUMUUYECKON peakIuu, mpeaenbHo fonyctumas konerTpamus (I1/1K)
BEIIECTBA,;

2) WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHATHH (cM. m. 1) o
HPUMEHSTh 3TU OHTUSA IIPU OMMCAHUM BEILECTB U UX MPEBPaILECHMUII;

3) UCIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIMKY Ul COCTaBJICHHS (OpMyN BEUIECTB U
YPaBHEHUN XUMHYECKUX PEAKIIHI;

4) OIpeNieNIATh BAJCHTHOCTb U CTENEHb OKHCIEHUS XHMUYECKHX JJIEMEHTOB B
COEIMHEHMSIX pAa3lIU4YHOIO COCTaBa; IIPUHANJIEKHOCTh BEINECTB K ONPEAEIEHHOMY Kiaccy
coeMHEeHHH 1o (opmysaM; BHJ XMMHUYECKOW CBS3U (KOBAJCHTHAs, MOHHAs, METAJUIMYECKAs) B



HEOPraHWYECKUX COCTMHEHHUSX; 3aps/l MOHA [0 XUMUUYECKOH dopMmyJie; XapakTep cpeibl B BOJAHBIX
pacTBOpax HEOPraHUUECKUX COEIMHEHU M, TUTI KPUCTAIIIMYECKON pEIETKY KOHKPETHOI'O BEILIECTBA;

5) packpsiBath cMbIci [lepuoaunueckoro 3akona /1. 1. MenpaeneeBa u AeMOHCTPUPOBATh
€ro MOHMMaHUue: ONMHCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy llepuoamdeckoii crucTeMbl
XMMHUUYECKUX DJIEMEHTOB: pa3lnyaTh IMOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» u «moOouHas
noarpynna (b-rpynna)», mansie u 0oJbIINE TEPUO/IBI; COOTHOCUTH 0003HAYEHU S, KOTOPbIE HMEIOTCS
B TNEpPUOIUYECKON TaOIUIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB U 3aps] s/Apa, 00Iee YMCIIo 3JIEKTPOHOB U paciipe/ielieHue UX MO0 3JIEKTPOHHBIM
CJI0sIM); OOBSCHATH O0IIME 3aKOHOMEPHOCTH B MI3MEHEHUHU CBOMCTB DJIEMEHTOB M UX COCIUHCHUN B
npeaenax MajlbIX MEPUOIOB U TIABHBIX MOATPYIIN C YYETOM CTPOCHUS UX aTOMOB;

6) KiIaccu(puuupoBaTh ~ XMMHYECKHE  DJIEMEHTHI;  HEOPraHWYeCKHE  BEIEeCTBA;
XUMHUYECKHE peakluu (M0 YHCIy M COCTaBY YYacTBYIOIIMX B PEAKLMHU BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENEeHEH OKUCICHUS XUMUYECKUX IIEMEHTOB);

7) XapaKTepu30BaTh (OMHCHIBATh) OOMME M CHenu(pUYecKre XMMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPXk/as OMHUCAHHE IMPUMEPaMU MOJIEKYJSPHBIX U MOHHBIX
YpPaBHEHUN COOTBETCTBYIOIMX XUMUUECKUX PEAKIIUN;

8) COCTaBJIAITh YPABHEHU A JIEKTPOJUTUUECKON AUCCOLHMALIMU KU CIIOT, IEJIOYEN U COJIEH
MOJIHBIE M COKpalIEHHbIE ypaBHEHUs peakluid HOHHOTO OOMEHa; YpaBHEHHS peaklHil,
MTOATBEPKAAIOIIMX CYIIECTBOBAHUE T'€HETUYECKON CBS3U MEX]y BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

9) pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBIICHUSI AJIEKTPOHHOT0 OallaHca 3TUX PEeaKInii;

10)  mporHo3uMpoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BOZMOXKHOCTH
[POTEKaHUS XUMUUECKUX IIPEBPAILEHUN B pa3IM4YHBIX YCIOBUSIX;

11)  BBIYKCIATH OTHOCHUTENILHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAcCChI BEIIECTB; MACCOBYIO
JIOJIF0 XUMUYECKOT0 3JIEMEHTa 10 (popMyJie COSTMHEHUS; MAaCCOBYIO JIONIO BEIECTBA B PAacTBOPE;
IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKON PEaKIUU;

12)  crmemoBaTh TpaBHUJAM TIOJB30BAHHS XHMHYECKOW IMOCYIOW U J1abOpaTOPHBIM
00opyI0BaHMEM, a TAK)Ke IIPaBHIIaM OOpAIIEH U C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSMHU O
BBITTOJTHEHU IO JTA00PATOPHBIX XUMUUYECKUX OMBITOB MO TMOJIYYEHUIO M COOM PaHUIO ra3000pa3HbIX
BEILIECTB (aMMHUaKa U YTIIEKHUCIIOTO ra3a);

13)  TpOBOIUTH peaKLMU, MOATBEPIKIAIONINE KAUECTBEHHBIH COCTAB PA3IMYHBIX BELICCTB!
pacro3HaBaTh ONBITHBIM ITYTEM XJIOpUI- OpPOMU -, HOAU -, KapOoHaT-, pocdaT-, cuinmukar-, cyibpar-
, TUJIPOKCH/I-UOHBI, KATHOHBI AMMOHU SI ¥ MOHBI H3yUYEHHBIX METAJUIOB, ITPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

14)  npUMEHSTH OCHOBHBIC OTIEpAIlMK MBICITUTEILHON JCATEIbHOCTH — aHAIU3 U CHHTE3,
CcpaBHEHHE, 0000I1IeHNE, CHCTEMATU3alMIO, BBISBICHUE PUYUHHO-CIICACTBEHHBIX CBA3EH — JUId
M3Y4YEHUS CBOMCTB BEIIECTB U XUMHMUECKUX PEAKIMI; €CTECTBEHHO-HAyUHbIE€ METO/bI IO3HAHUSA —
Ha0II0ICHNE, U3MEPEHHE, MOJISTTMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumenoBanue pa3zenos u TeM nporpamMmsl | KonnuectBo yacos
n/m
BCETO KOHTPOJIBHBIE | TPAKTHYECKNE
paboTbI paboTHI
Pasnea 1. [lepBoHavyaibHbIE XUMUUECKNE TOHATHUS
1.1. | Xumusa— BaxkHas 001aCTh €CTECTBO3HAHUS 6 0 2

n HpaKTquCKOﬁ JACATCIIPHOCTH YCII0BCKaA




1.2. |BemecrtBa 16 1 0

U XUMUYCCKUC PCAKIINH

Hroro no pazneny 22

Pasnen 2. BaxHelime npeacTaBUTeNM HEOPraHUIECKUX BEIIECTB

2.1. | Bosznyx. Kucnopon. [Toustue 06 okcumgax 5 0 1

2.2. | Bogopon. 3 0 1
[ToHsTHE O KUCIOTaX ¥ COJISX

2.3. | KonnuecTBeHHBIEC OTHOLICHUS B XMMHU 4 0 0

2.4. | Bona. PactBopsl. [TonsTHE 00 OCHOBaHUSIX 6 0 1

2.5. | OcHOBHBIE  KJIaCChI ~ HEOPTaHHYECKUX 12 1 1
COCIUHCHUN

Hroro no pazaeny 30

Pasznen 3. Ilepuoanueckuii 3akon u Ilepuonuueckass cucrema xumMuueckux siaemeHToB [l. U.
Menneneesa.
CtpoeHune aTOMOB. XHUMHUYECKas CBs3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1. |Ilepmommueckmii 3akoH u I[lepmommyeckas 7 1 0
cucreMa XUMHYECKUX HJIEMEHTOB
. . Menneneesa. CtpoeHue aroma

3.2. | Xumunyeckas CBS3b. OKUCIUTENRHO- 7 1 0
BOCCTAaHOBUTEJIBHBIC PEAKIIUN

Hroro no pasneny: 14

Pe3epBHOe Bpemsi 2

OBIIEE KO/IWYECTBO YACOB 110 68 4 6
MMPOI'PAMME

9 kiace




Nen/n HaumeHoBaHue paspgena, Tembl KonunyectBo 4acoB
BCEr0  |KOHTPOIBHBIEIPAKTUYECCKUE
paboTHI paboTHI
MoBTOpEHuMe 2
il lNoemopeHue mamepuana 8-20 Knacca 1
2 lMoemopeHue mMamepuana 8-20 Kracca 1
Tema 1. Anekmponumuyeckasi duccoyuayus 10 1 1
3 Bnekmponumasi U HE3NEeKMpPOIUMBI. 1
Bnekmponumuyeckass duccoyuayusi eewecms 8
B800HbIX pacmeopax. JAreKkmposiumuyeckasi
duccouyuauyusi Kucsiom, wenoyel u conel
4 Criabbie u curnbHble anekmponumsl. CmeneHb 1
ouccoyuayuu
5 Peakyuu uoHHo20 obMmeHa u ycrosusi UX rpomeKaHusi 1
6 YpoK-npakmuKyM o cocmasiieHuro peaxkyud 1
UOHHO20 0bMeHa
7 ludponus coneli 1
8 OkucrnumernbHO-80CCMaHo8UM eflb Hbie  peaKyuu. 1
OkucrieHue U 8occmaHossieHue
9 OkucrnumernbHO-80cCmMaHo8UM eflb Hbie  peaKkyuu. 1
OkucrieHue u soccmaHogsieHue
10 | O6obweHue u noemopeHue fno meme 1
«Anekmponumudeckas Ouccoyuauyusi». Modeomoeka
K KOHmporbHol pabome
11 | MNpakmuyeckasi paboma Ne 1. PeweHue 1
aKcrnepumeHmarbsHbIX 3adady o meme
«dnekmponumudeckasi ouccouyuayusi»
12 | KoHmpornbHass paboma Ne 1 o 1
memMe «3nekmponumuyeckass ouccoyuayusi»
Tema 2. Kucnopod u cepa 8 0 1
13 | lNonoxeHue kucriopoda u cepbl 8 [ICX3, cmpoeHue 1
ux amomos. O30H — anrompornHas MooOughukayus
Kucriopoda
14 | Cepa. Annomponusi cepbi. Pusudeckue u 1
Xumu4yeckue ceolicmea cepel. [NpumeHeHue




15 | Ceposodopod. Cynbgudsi

16 | CepHucmbil 2a3. CepHucmas Kucsoma u ee conu

17 | Okcud cepsbi (VI). CepHasi Kucrioma u ee conu.
OkucnumernbHble ceolicmea KOHUEHMPUPOB8aHHOU
CepHolU Kucromsl

18 | BbiqucrieHuUsi o XuMu4yecKuM ypasHEeHUsIM peakyul
macchl, Konuyecmea eeuwjecmea usnu obbema o
u3eecmHbIM Macce, Konudecmsy eseujecmea umnu
0bbemy 00HO20 U3 8CMYNUBLIUX UMU MOSy4YaroUUuxcs
8 peakyuu seujecms

19 | lpakmuyeckass paboma Ne 2. PeweHue
aKcnepumeHmarbHbix 3adady o meme «Kucrnopod u
cepa»

20 | loHsmue o ckopocmu XUMu4ecKux peaxyud.
Kamanusamopsi. Xumuyeckoe pagHogecue

Tema 3. A3om u ¢hocghop

21 | lMonoxeHue a3zoma u ¢ocghopa 8 repuoduyeckol
cucmeme XUMUYEeCKUX 3/IEMEHMO8, CMpPOeHUe UxX
amomos. Asom. Ceolicmea, nMpuMeHeHUe

22 | AMmuak. @usudeckue u xumuyeckue ceolicmeaa.
lMony4eHue, npumeHeHue

23 | Conu ammoHus

24 | lNpakmu4eckass paboma Ne 3 «[lonyyeHue ammuaka
U usy4yeHue ez20 ceolicmey

25 | Okcud azoma (ll) u okcud asoma (1V)

26 | AsommHas Kucrioma u ee conu

27 | OkucniumernsHble cgolicmea a3omHOU KUCIoMmbI

28 | @ocgpop. Annomponus ¢hochopa. Ceolicmea
¢ocepopa

29 | Okcud ghocgpopa (V). OpmogpocchopHass Kucroma u

ee conu. MuHeparbHble yOobpeHus

Tema 4. Yanepod u kpemHuli




30 | llonoxeHue yanepoda u KpeMHus 8 nepuodudeckou 1
cucmeme XUMUYECKUX 3/1eMEeHmMo8, cmpoeHue ux
amomos. AnnompornHbie Modugbukauuu yenepoda
31 | Xumu4yeckue csolicmea yanepoda. Adcopbuus 1
32 | YeapHbili 2a3, ceolicmea, ghusuoriosudeckoe 1
Oelicmeue Ha opeaHu3M
33 | Yenekucnibili 2a3. YeonbHas kucnoma u ee conu 1
34 | lNpakmudeckas paboma Ne 5 «[llony4yeHue okcuda 1
yanepoda (IV) u usy4yeHue eeo ceoticms.
Pacnos+HasaHue kapboHamos»
35 | KpemHut u e2o coeduHeHusi. Cmekno. LlemeHm 1
36 | ObobweHue u nosemopeHue o memam: «Kucropod u 1
cepa», «Azom u ¢pocchopy», «Yanepod u KpemHul».
lNodeomoska K KOHmMporbHoU pabome
37 | KoHmpornsHasa paboma Ne 2 no memam: «Kucriopod u 1
cepay», «A3om u gpocchop», «Yanepod u KpemHull»
Tema 5. O6bwue ceolicmea Mmemarioe 14
38 | lMonoxeHue memarnnos 8 MNCX3 H.U. MeHderneesa. 1
Memannudyeckas cessb. Quaudeckue ceolicmea
mMemarnios
39 | Xumuveckue ceolicmea memariios. P50 HanpsxeHul 1
Memarios
40 | Weno4Hble memarnnbl. HaxoxdeHue e rnpupode. 1
Qu3suyeckue u xumu4yeckue ceolicmea. lNpumeHeHue
41 | lenoyHo3emernbHbie Memarnbl. HaxoxdeHue & 1
npupode. Kanbuuli u e2o coeduHeHusi. Kecmkocmb
800bI U Criocobbl ee ycmpaHeHus1
42 | AmomuHul. HaxoxodeHue 8 nipupode. Ceolicmea 1
amoMuHusi
43 | AMgbomepHocmb okcuda u 2udpokcuda amoMUHUS 1
44 | XKene3o. HaxoxdeHue & npupode. Ceolicmea xernesa 1
45 | OkcuObl, eudpokcudsl u conu xenesa (Il) u xenesa 1

(i




46

loHamue o memarnnypauu. Criocobbl rnosyyYeHus
memarnnos. [Npobnemsi 6e30mMx00HbIX Npou3eodcms
8 Memariiypauu U oxpaHa oKpyxxarouwel cpedbi

47

Crinaebl

48

lMpakmuyeckass paboma Ne 7. PeweHue
aKcrnepumeHmarbHbix 3aday o meme «Memannbi U
ux coeOUHEeHUsI»

49

BbiyucrieHUsi Mo XUMUYECKUM ypagHeHUsIM Macchbl,
obbema unu Konuyecmea eeuiecmsea 00HO20 U3
npodyKkmos peakuyuu rno mMacce UcxoOHO20
seujecmea, 0bbeMy usiu Koru4ecmsy UCX0OHO20
sewiecmsa, colepxaujezo orpedesieHHyro OO0
npumeceli

50

lNosmopeHue u obobweHue no meme «Obwue
ceoticmea memariiog». [lod2omoska K KOHMPOSibHOU
pabome

51

KonmpornbHas paboma Ne 3 no meme «Obuwue
ceolicmea Memarnos»

OPIr'AHUYECKASI XUMUA. Tema
6. lMepeoHayvanbHble npedcmaesieHusi 06
op2aHuUYecKux eeuwlecmeax

52

lNepeoHayvarnbHbie c8edeHUsT O CMPOEeHUU
opaaHu4deckux eeuwjecma. OCHOBHbIE MOMOXKEHUS
meopuu cmpoeHUsT opaaHU4ecKux coeduHeHul A.M.
Eymnepoea. Usomepus. YnpoweHHas
Kraccugbukauusi opeaHU4eCKUxX COeOUHEeHUU

Tema 7. Yoneeo000poObi

53

lNpedesnbHbie (HacklUweHHbIE) yarneso0opodbi

54

HenpedernbHble (HeHachlUweHHbIE) y2r1e8000p00bi

55

Luknuyeckue yarneeo0opodsl. [lpupodHbie
UCMOYHUKU y2r1eeo00podo8

Tema 8. Cnupmsbi

56

Crniupmbi. @u3suonosudeckoe Oelicmeue Criupmos Ha
opeaHu3m

Tema 9. Kap6oHoenbie kucnomali. XKupbi

57

KapboHosbie kucriombl. CrioxHble agupbl. XKupbi




Tema 10. Yaneeodsbli 1
58 | Yaneeoosi 1
Tema 11. benku. Monumepsbi 3
59 | AmuHokucriomsl. Benku 1
60 | [Nonumepbl — 8bICOKOMOIIEKYISIPHBIE COEOUHEHUS 1
61 | ObobweHue u nosmopeHue o 1
meme «OpaaHu4yeckas Xumusi»
Tema 12. Xumus u XU3Hb 7
62 | Jlekapcmea. SHakomMcmeo ¢ obpa3suamu 1
JlekapcmeeHHbIX rpenapamos
63 | Xumusi 8 6bimy. 3Hakomcmeo ¢ obpasyamu 1
XumMu4yeckux cpedcme caHumapuu U euaueHbl
64 | Xumus u nuwa. KoHcepgsaHmb! nuuiesbix npodyKkmos 1
65 | Xumuyeckue sewecmea Kak cmpoumersibHbie U 1
rnodesnoyHble Mamepuaribl
66 | [pobrembl 6e3onacHO20 UCMOIL308aHUS gewecms u 1
XUMUYECKUX peakyuli 8 rnogcedHe8HoU XU3HU.
Xumu4deckoe 3azspsisHEHUE OKpyXxarouwjel cpedbl U e2o
nocredcmeusi
67 | lMoemopeHue u obobuieHue 3a Kypc 9-20 Knacca. 1
lNodeomoska K umoeogoli KOHmMporsibHoU pabome
68 | Mimozosasi koHmpornbHass paboma 3a Kypc 9-20 1
Kracca
BCEIO 68




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHHUKA

Xumus. 8 -9xnace/Pymsutuc I'.E., ®enpaman @.1°., AkninonepHoe oo1iecTBo «3marenscTBo
«IIpocBemieHney;

METOAUYECKHE MATEPHAJIbBI IJI51 YYUTEJIA

1. Xumus. 8—9 kmaccer : Paboune mporpammer / coct. H.H. I'apa. — 3-e uzn., — M.:
IIpoceemenue, 2019. — 48

2. H.W. I'abpyceBa Pabouas TeTpags Xumus 8. YuebHoe mocodue st 0011e00pazoBaTeNbHBIX
opranuzanui, 14-e uzmanue, M.: IlpocBemenue, 2020.

3. A.M. Pagenknii TpeHUPOBOYHBIE U TPOBEPOUYHBIEC pad0Thl. XuMus 8-9. YueOHOe mocoOue mis
o0meobpa3oBaTenbHbIX opranusanuii. M.: [Ipocsemenne, 2021.

4. A M. Panenkuii JlugakTuueckue Marepransl. Xumus 8-9. YueGHoe mmocodue s
obmeoOpa3oBarenbHbIX opranu3anuii. M.: [Ipocsemenue, 2021.

IINPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

https://resh.edu.ru/
https://infourok.ru/
https://videouroki.net/

MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

YYEBHOE ObOPYJ1OBAHUE

CTON yUUTEeNbCKUM

CToJ TeMOHCTPAIMOHHBIN
CToJIbl yYEHHYECKHE
CTynbsi yYUCHUYECKHE
[Mkadbr

BrITspkHOM mKad
Kommnerorep

IIpoekTop, 3kpan

Kommnexkt MepHO# 1ocyibl

[lITaTuBBI ¢ TpOOHpPKAMHU

XUMHYECKUE CTaKaHbI U KOJIOBI

JloTku u o0opynOBaHUE I TPOBEICHUS Ta00PAaTOPHBIX OMBITOB
Mepnas nocyaa

CnupToBKH

®dapdopoBbie YaIKu

TurenbHbIC MATIIHI

Jepxatenu s mpoOHpoK
MeTanudeckue CeTKH

CTeKJIsIHHbIC TaJIOYKHU

CTexJIsIHHBIE BOPOHKH

YHuBepcanbpHas HHIUKaTOpHAst Oymara
®dapdopoBbie CTaKaHBI



XUMHYECKUE PEAKTHUBBI, B COOTBETCTBUH C MIPAKTUYESCKUMHU PabOTaMU U IEMOHCTPAIldOHHBIMHU
OnbITaMH (KUCIIOTBI, IIEIIOYH, COJIH )

OBOPYJOBAHUE JJI5s1 HIPOBEAEHUA JIABOPATOPHBIX, IPAKTUYECKHX
PABOT, IEMOHCTPALINHU

KomruiekT MepHOU moCyabl

[lITaTuBBI C MPOOHUPKAMH

XUMHYECKHE CTaKaHbI U KOJIOBI

JloTku 1 oGopyaOBaHUE IS IPOBEACHUS JTAOOPATOPHBIX OMBITOB
MepHas nocyna

CrnupTOoBKH

®dapdopoBbie anIku

TurenbHbIC IUMIBI

Jepxarenu 11 TpoOHpPOK

Meranauyeckue CeTKH

CTekJIsIHHBIC TaJIOYKHU

CTeKJIsTHHBIE BOPOHKH

YHuBepcanpHas HHIUKaTOpHAs Oymara

®dapdopoBbie CTaKaHbI

XHUMHYECKUE PEaKTHBEI, B COOTBETCTBUH IMPAKTHICCKON PabOTHI (KUCIOTHI, IETIOYH, COIIH )
Jlaboparopuoe o6opynoBanue Touku Pocra
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