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HosicHuTeAbHASA 3aNMCKA
Pabouas mporpamma yueOHOro npeamera «Xumus» s 8-9 kinaccoB coorBeTcTByeT DenepaabHOMY
rocyJapcTBEHHOMY 00pa3oBaTebHOMY CTaHIApTy OCHOBHOro oOmiero oo6pasoBanus (PI'OC 000),
yrBepxkacHHoro [Ipukazom MunucrepcTa npocsemienus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 "O6
VTIBepXKIEHHH (DeepalbHOr0 TOCyJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHJApTa OCHOBHOTO — OOIIETO
obpazoBanwus"
Pabouas mporpamMmMa cocTaBiieHa Ha OCHOBAaHUH MPHUMEPHOI 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO

o011ero o0pa3oBaHus O XUMHUH.

Pabouas mporpamma o0ecrieueHa yueOHUKaMHU, Y4€OHBIMH IMOCOOHMSIMHU, BKITIOUEHHBIMH B (peiepanbHbIi
nepevyeHb yueOHUKOB, PEKOMEHIOBaHHBIX MHUHHCTEPCTBOM 00pa3oBaHUs W Haykd P® K MCIONB30BaHUIO B
00pa3oBaTeNLHOM IMPOIIECcCe B 00IIE00Pa30BaATEIbHBIX YIPEKACHUSIX

. Xumus: 8-if kinacc: 6a3oBbiit ypoBens ['abpuensu O.C., Octpoymos W.I'., Cnagkos C.A.
. Xumus: 9-i kimacc: 6a3oBbiid ypoBeHb ['abpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A.

[IporpamMma npeamera xumus s oOydaromuxcst 8 — 9 KJlacCoB paccuMTaHa Ha 2 roja o0ydeHus
10 2 yaca B HEJICIIIO:
8 ximacc — 68 yacoB
9 xiracc — 68 4acos.

KonmaecTBo KOHTPOJIBHBIX padoT:
8 xiracc -3,

9 xiacc —3.

KonnuecTBo npaktuyeckux padoT:
& xacc — 6,

9 xmmacc — 7.

Yd4eT BOCIATATEIBHOI0 MOTEHIINAIA YPOKOB XUMHUH

K HampaBneHHI0 MepBOCTENEHHOM 3HAUMMOCTH TIPU pean3aluy 00pa3oBaTeNbHbIX (QYHKIMNA peameTa
«XUMHS» TPAJUIMOHHO OTHOCAT (OPMUPOBAHME 3HAHUN OCHOB XUMHUYECKOW HayKM Kak oO01acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKON ACATEIBHOCTH YEIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB
MHUpPOBOM KyJbTYpBl. 3ajaya MpeAMeTa COCTOMT B (OPMUPOBAHHUU CHCTEMBl XMMHMUYECKHUX 3HAHMM —
BaOXHEHIINUX (aKTOB, TMOHATHI, 3aKOHOB U TEOPETUYECKUX TMOJOKEHHH, JOCTYNHBIX 0000IIeHni
MHPOBO33PEHUYECKOI0 XapaKTepa, s3blKa HAyKW, 3HAHUM O HAY4YHBIX METOJAX W3Y4YEHUs BEUIECTB U
XUMHUECKUX PEAKIHii, a Takke B (OPMUPOBAHUH U Pa3BUTHH YMEHHUI U CIOCOOOB JAESTENbHOCTH, CBSI3aHHBIX
C IUTAHUPOBaHHMEM, HAOIIOJEHHEM U TPOBEJCHUEM XUMHMUYECKOIO 3KCIIEPUMEHTa, COOIOJCHHUEM MpPaBUI
6e30macHOro 0OpalleHus ¢ BeIeCTBaMH B TOBCEHEBHOM JKU3HU.

Hapsiny ¢ 5TuM 1enu HU3ydeHus IpeaMeTa B IIPOrpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM
HOBBIX IIPUOPHUTETOB B CUCTEME OCHOBHOTO 0011ero oopasobanus. CerojHs B 00pa3oBaHUU 0CO00 3HAUUMOMN
MpU3HAETCSl HAMpPaABICHHOCTh OOYYEHUS Ha pa3BUTHE W CaMOpa3BUTHE JMYHOCTH, (OpMHUpPOBaHHE €&
UHTEJJIEKTa W o0mel KynbTypbl. OOydeHHEe YMEHHI0 YYHUTbCS M NPOAODKAaTh CBOE 0OpazoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJHOW U3 BAKHEHIINX QYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM IpH M3yYEHUU MpeAMeTa B OCHOBHOMW IIKOJE JOMUHHUPYIOLIEE 3HaUE€HUE MPHOOpeTn
TaKue LeNH, KaK:

e (QopmMHupoBaHME HHTEIEKTyaJIbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K CcamM000Opa30BaHUIO,
COTPYJIHUYECTBY, CaMOCTOATEIbLHOMY MPHUHATHIO PEHICHUH, CIOCOOHOM aganTHpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;



¢ HAMpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYECKOe MPUOOIICHNE YJalUXCsl K CaMOCTOSTEIbHON
II03HABATEIbHON JIESITENbHOCTH, HAyYHBIM METOJaM MO3HAaHUs, (JOPMUPYIOIIUM MOTHBAIUIO U
pa3BHUTHE CIIOCOOHOCTEH K XUMUH;

e o0ecrieueHHE YCIIOBHH, CIOCOOCTBYIOIIMX  HPUOOpETEHHIO  OOy4YarolIMMHUCS  OIbITA
Pa3HOOOpa3HOIl AEATENPHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITETEHIIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHUE ISl PA3INYHBIX BUJIOB JIESTEIBHOCTH;

e (opmupoBaHuE YMEHHI OOBSICHATH U OIEHUBATH SBJICHUSI OKPYXAIOIIETO MUpa HA OCHOBaHUHU
3HAHWU M OTIBITA, OJTYYCHHBIX MPH U3YYCHUU XUMUU;

e (QopmupoBaHue y O0OyYarOMIMXCS TYMAHHUCTHYECKUX OTHOIICHHH, TOHWMAaHUS IICHHOCTH
XUMHUYECKHX 3HAHWUN JUIS BHIPAOOTKH SKOJIOTUYECKU II€TIECOO0Pa3HOTO MOBEACHHS B OBITY U
TPYJIOBOH NEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 37I0POBBSI M OKPY)KAIOIIEH HMPUPOIHOMN
cpensl;

® pa3BUTHE MOTHBAIMK K OOYy4EHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHMUIO Ha
OCHOBE YCBOCHHS OOILEUEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduIIs ¥ HANPABIEHHOCTH JAIBHEHINET0 00ydYeHUs.

1. COAEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMUS».
8 KJIACC

Tema 1. IlepBoHavaIbHBbIe XUMHYECKHE MOHATHSA (25 YacoB)

[Ipenmer xumuu. Pons XxuMuu B jkxu3HH 4enoBeka. Tena u BemecTBa. Pu3nueckrue CBOMCTBA BEUIECTB.
ArperatHoe cocTosiHue BelecTB. [IoHsATHE 0 MeTOAAaX MO3HAHUS B XMMHUU. XUMHS B cucTeMe HayK. Uucroie
BemiecTBa U cMecu. CrocoObl pa3ieneHus: CMeceu.

ATOMBI U MOJIEKYJIBI. XUMHUECKHE 1eMEHThl. CUMBOJIBI XUMHUYECKHX 3JIeMEHTOB. [IpocThie U cioxkHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XMMMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeniectB. OTHocuTenbHas aroMmHass Macca. OTHOCHTENbHash MOJIEKYJsipHas Macca. MaccoBas 1o
XUMHUYECKOT'0 3JIEMEHTA B COEMHEHHH.

OU3NYeCKUE U XUMUYECKHE SBJICHMS. XUMHUYECKas Peaklysl U €€ MPU3HAKH. 3aKOH COXPAaHEHHUS MacChl
BelIeCTB. XUMHUYecKHe ypaBHeHHMs. Knaccudukanus XUMHUYECKMX peakuud (COeIUHEHMs, pPa3JIoKEHUs,
3aMeleHus, 0OMeHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 101, ¢ IpaBWIaMu pabOThI B 1a00paTopuu 1
npuéMaMu oOpallieHus ¢ J1abopaTOpHBIM OOOpYAOBaHMEM; HM3y4YeHHE M ONHUCaHHWe (HU3HMUECKHX CBOMICTB
00pa3lloB HEOPraHUYECKUX BELIECTB; HaOMIo[eHre (pu3nyeckux (TUIaBI€HUE BOCKA, TasiHUE JIbJla, pacTHpaHue
caxapa B CTYyIKe, KUIIEHHE M KOHJEHCALUs BOJbI) M XUMHUYECKUX (TOpEHHE CBEUH, NMPOKAIMBAHHE MEIHOU
IIPOBOJIOKH, B3aUMOJIEMCTBHE Mea C KUCIOTOM) SIBJICHUM, HAOMIOJAEHNE U OIMCaHHWE MPU3HAKOB MPOTEKAHUS
XMMHUYECKUX peakiuii (pa3ioKeHne caxapa, B3auMOJIeHCTBIE CEpHOI KHCIOTHI C XJIOPUIOM Oapusi, pa3iokKeHue
ruapokcuaa menu(ll) mpu HarpeBanum, B3aumMozeicTBue >kene3a ¢ pactBopoMm coiu meau(Il)); uzydenwe
CIOCOOOB pazfieNieHuss cMeceid (C TOMOIIBI0 MarHuTa, (UiIbTpoBaHME, BBIAPUBAHUE, JAUCTHIUIALMS,
xpomarorpadusi), IpoBeleHNe OYUCTKU MOBApPEHHON COJIM; HAOJIOACHNE U OMMCAaHUE PE3YNIbTaTOB MPOBEICHUS
OIIBITA, MJUTIOCTPUPYIOLLETO 3aKOH COXPAHEHHS MAcChl; CO3JJaHUE MOJENEN MOJIEKYII (IIapOCTEP/KHEBBIX ).

Ilpakmuueckaa paboma 1 «Illpasuna padomer 6 adopamopuu u npuémsvl odpaweHus c
J1a00pamopHbImM 000pY008aHUEM).

Ilpakxmuueckas paboma 2 «Quucmia 3a2pa3HeHHON NOBAPEHHOUL COMUN.

Tema 2. Baskneiilune npeacTaBuTe I HEOPraHUYECKUX BellecTB (25 4acoB)

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucnopoa — ameMeHT U npoctoe BeniecTBo. Haxoxenue
KHUCJIOPO/Aa B MpHpoJe, PU3NUECKUe M XUMHUYECKue CBOWCTBa (peakuuu ropenus). Oxcunsl. IIpumenenue
kucnopona. CriocoObl MOMyYeHHs KUCIOpoa B 1abopaTopun U nmpombliuieHHocTU. KpyroBopot kuciopozaa B
npupoje. O30H — aIIOTPONHAs MOJUPHUKAINMS KUCIOPOA.



TennoBoil 3¢pekT XxMMHUYECKOH peakluu, TEPMOXMMUYECKUE YpaBHEHHUS, IK30- U IHIAOTEPMHUECKHUE
peakiuu. TOMIMBO: Yroyib M MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIEHHE MapHUKOBOro 3¢ ¢dekra, paspyuieHue
030HOBOTO CIIOS.

Bomopon — »snemenT u mpocroe BemiecTBO. Haxosknenuwe Bogopoga B mpupoje, (U3NYECKue H
XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! NomydeHus. Kucnotel u conu.

KomuectBo BemiectBa. Monb. Momsipaas macca. 3akoH ABoraapo. Mossipabiii 0068M ra3oB. Pacuérsl o
XMUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoicTBa BOAbl. Boma kak pactBoputenb. PacTtBopbl. HachlllleHHbIE M HEHACHILIECHHBIE
pacTBOpsL. Pacmeopumocms seujecms 6 60de. Maccosasi 0715 BEIECTBA B PacTBOPE. XUMHUECKHE CBOHCTBA
Boabl. OcHoBaHusA. Ponb pacTBOpOB B NpUPOAE M B JKU3HHU 4eIOBeKa. KpyroBopoTr BOABI B IIPUPOJE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccugukanus Heopranndeckux coenquHeHuid. Oxenapl. Knaccnukanus okcuaoB: coseoOpasyromye
(ocHOBHBIE, KUCIOTHBIE, aM(oTepHBIE) U HeconeoOpaszytomme. HoMeHknaTypa oKCHI0B (MEeXAyHapoIHas U
TpuBHaibHasA). PU3NYEeCcKUe U XUMHUYECKUE CBOMcTBa okcu0B. [lomydyeHne okcuaos.

OcHoBanus. Kiaccupukanus OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBaHMs. HomeHKnatypa
OCHOBaHUH (MeXAyHapoHas U TpuBHaibHAsA). Du3nueckue U XMMHUYECKHe CBOMCTBA ocHOoBaHUM. [lonydenue
OCHOBAaHMM.

Kucnorsl. Knaccuduxauus kucnor. HomeHknarypa KUCIOT (MeXAyHapoJIHass M TpPUBHAJIbHAsA).
Ou3nyeckue U XMMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHocTM metamioB H. H. bekeroma. Ilomydenue
KHCJIOT.

Comu. Homenknarypa comeit (MexayHapoaHas U TpuBUaibHas). Ousnyueckue 1 XMMUYECKHUE CBOMCTBA
cousieit. [lonyuenue conen.

I'enernueckas cBsA3b MEXKAY KjacCaMM HEOPraHUYECKUX COETMHEHUI.

XHMMHAYECKUN DKCHEPUMEHT: KAuECTBEHHOE OIPEICIICHUE COIEP/KaHUs KHUCIOpOJa B BO3IYXE;
MoJiydeHrne, coOupaHue, pacro3HaBaHWE M HM3YYCHHE CBOMCTB KHCIOPOJa; HAOIIOICHHWE B3aUMOJCHCTBUS
BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BOSHMKHOBEHMS M IPEKpalleHUs TopeHus (Iokapa); 03HaKOMIIEHHUE C
o0pasiaMu OKCHJIOB M OMUCAHWE MX CBOWCTB; MOJyd€HHUE, COOMpaHUe, paclio3HABaHUE U M3YYCHUE CBOICTB
Bojoposia (ropeHue); B3auMmojieiictBue Bojopoia ¢ okcuaoMm Meau(ll) (Bo3MOXKHO HCHOJIB30BaHME
BUJIEOMATEpHAIOB); HaOIIoJeHHe 00Opa3loB BEIIECTB KOJIMYECTBOM | MOJb; HMCCIEI0BaHHE OCOOEHHOCTEH
PacTBOPEHMS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM
J0JIell pacTBOPEHHOIO BEIIECTBA; B3aHMMOJCICTBHE BOABI C METalIaMH (HATpUEM M KalbliieM) (BO3MOXKHO
HCIIOJIb30BaHNE BUACOMATEPUAJIOB); ONPEAEIECHUE PACTBOPOB KUCIIOT U IIEJIOUYEN C IOMOIIBI MHINKATOPOB;
uccienoBaHie o0pa3l0B HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHUE M3MEHEHUsI OKPacKu
MH/MKATOPOB B PAacTBOpax KUCJIOT M IIejovel; m3yueHue B3aumoneictus okcuaa menu(ll) ¢ pactBopom
CEpPHOW KHCJOTHI, KMCIIOT ¢ METAJUIAMH, PEAKIUA HEUTPAIU3ALMY; [TOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJHOI0 MeTajljla IPYI'MM M3 PAcTBOpA COJIM; PELICHHE JKCIEPUMEHTAIbHBIX 3aJad IO TeMe
«Baxnennme Ki1acchl HEOPraHMYECKUX COCUHEHUIN».

Ilpakmuueckaa paboma 3 «Ilonyuenue u ceoiicmea Kuciopooay.

Ilpakmuueckan paboma 4 «Ilonyuenue 6000pooa u uzyuenue e2o ceoucme.

Ilpakmuueckaa padoma 5 «llpuzomoenenue pacmeopoe coneil ¢ onpeoenieHHoll Maccosoil 0onei
PAcmeopeHHOo20 euLecmeay.

Ilpakmuueckaa paboma 6 «Pewenue sxcnepumenmanvHovix 3a0ay no meme «OcHOGHbIE Kacchl
HeOpP2aHUYeCKUX COCOUHEHUUN ).

Tema 3. Ilepuoauuecknii 3axon u Ilepuoanyeckas cucreMa xumuiecknx 3j1emeHToB /1. U.
Menpeneesa. CtpoeHue aToMmoB. XumMu4eckasi cBsib. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMHU
(18 uacos)

HepBLIe IIOIIBITKN K.]'IaCCI/I(i)I/IKaHI/II/I XUMHYecKuX diieMeHToB. [loHsaTHE O rpymnmnax CXOJHBIX 3JICMCHTOB
(IIesouHbIe M IIEIOYHO3EMENbHBIE METAIIbl, TAJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pazyroT
aM(pOTepHBIC OKCHUJIBI 1 TUIPOKCHUJIBI.

! KprI/IBOM 0003HaYEH y‘le6HBIfI mMarepual, KOTOpLIfI n3y4dacTCs, HO HE BBIHOCUTCA Ha IIPOMEKYTOYHYIO U UTOTOBYIO aTTECCTAlUIO.



[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux osnementoB JI. . Menaeneena.
Koportkonepuoanast u anmuaHonepuonHas (opmsl [leprogudeckold cHCTEMBI XUMHUYECKHUX JJIEMEHTOB /.
N. MenneneeBa. Ilepuoasl u rpynmbl. PU3HMYECKHI CMBICI MOPSAKOBOTO HOMEpa, HOMEpPOB IEpHOJa U
TPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX szep. M3oTonsl. DnekTpoHbl. CTpOSHHE AIIEKTPOHHBIX 000JIOYEK
aToMoB nepBbIX 20 xumuueckux 3nemeHToB [lepuoauueckoii cucremsl J. . MenneneeBa. XapakTepucruka
XMMHYECKOT0 3JIEMEHTA 110 ero nojoxkeHuto B [lepuoaunueckoit cucteme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX DJJIEMEHTOB, METAUIMUYECKUX U
HEMETaJUTMYECKUX CBOWMCTB IO TpyIIaM U neprojaM. 3HaueHnue Ileproanyeckoro 3akona u Ilepuonnueckoi
CHUCTEMbl XHMHUYECKHX JJIEMCHTOB ISl pa3BUTHUA Hayku W mnpaktuku. . 1. MenneneeB — y4éHBIA U
IPaKJaHUH.

Xumudeckas cBs3b. KoBasieHTHast (MOJspHAsT W HEMOJSAPHAs) CBS3b. DJEKTPOOTPHUIATEIHHOCTH
XAMHYECKHX DJICMCHTOB. IOHHAs CBA3b.

Crenep okucneHus. OKHUCIUTEILHO-BOCCTAHOBHUTENIbHBIC peakiuu. IIporecchl OKHUCICHHUS W
BOCCTaHOBJICHHSA. OKHCIUTEIIM U BOCCTAHOBUTEIIH.

XUMHUYECKUN KCIIEPUMEHT: M3Y4Y€HHE OOpPa3IOB BEIIECTB METAJIOB U HEMETAJNIOB; B3aUMOJICHCTBUE
TUAPOKCH/IA [IMHKA C PAacTBOpPaMHU KHUCIOT M IIEJIOYei; MPOBEIACHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIMi (roOpeHre, PEaKIuy Pa3IoKeHHS, COSTUHEHNS).

9 KJIACC

Tema 1. BemecTBo 1 xuMnueckas peaxkuus (20 yacoB)

[lepuognueckuii 3akoH. [lepuonnueckas cucrema xumudeckux snemeHToB Jl. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kajwus,
KaJIbLUS U UX COEIMHEHUI B COOTBETCTBHH C ITOJIOKEHHUEM AJIEMEHTOB B llepuoanueckoii cucreMe u CTpoeHUEM
HX aTOMOB.

Crpoenue BelecTBa: BUIbl XUMHUYECKOW CBSI3H. THUNBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHUX BeHIeCTB (MEXIyHapogHas M TpPUBUAIbHAS).
XHUMUYECKUE CBOMCTBA BEHIECTB, OTHOCAIIMXCS K Ppa3IMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanmss XUuMUYECKHUX peakinii 0 Pa3IMYHbIM MPU3HAKaM (110 YUCTY U COCTaBY Y4aCTBYIOIIUX
B PEaKIIMM BEIIECTB, MO TEIJI0BOMY 3 (HEKTy, M0 U3MEHEHUIO CTeTeHe OKUCIEHUS XUMHUYECKHUX 3JIEMEHTOB,
Mo 00OpaTMMOCTH, MO YYaCTHIO KaTajlu3aTopa). DK30- M DHIOTEPMHUYECKHE PEAKINH, TEPMOXUMHUUECKHE
ypaBHEHUSI.

[Tonsite o ckopoctu xuMuuyeckor peakuuu. [loHsaTre 00 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX
peakuusx. [loHATHE O TOMOTE€HHBIX U TE€TEPOTCHHBIX peAKUUsAX. [lonamue O XUMUYECKOM PABHOBECUMU.
Daxmopuwl, eruAOWUE HA CKOPOCHb XUMUYECKOU Peakyull U NOJIONCEHUE XUMUUECKO20 PABHOBECUSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE peakiuu, AIEKTPOHHBIN OanmaHc OKHCIUTENBHO-
BOCCTAaHOBUTENbHOW peakuuu. CocTaBJI€HHE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
MCIOJIb30BaHNEM METOIa SJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPONUTUYECKOW AUCCOUMALMHU. DJIEKTPOJUTHI W HEIIEKTPOJHUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AuCCOLMAIlMU BEIIECTB C PA3JIMUHBIMU BUAAMH XUMHUYECKOW CBsi3U. CTENeHb IUCCOLMAIUU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakunu noHHoro oOMeHa. Y CIOBUS MPOTEKaHUS peaKIMii MIOHHOTO 0OMEHa, MOJIHbIE U COKpAIIEHHbBIE
HMOHHBbIE ypaBHEeHUs peakuuil. CBoiicTBa KHUCIOT, OCHOBAaHMM M coJiel B CBeTe MpelCTaBICHUN 00
ANEKTPOIIUTHYECKON quccoruanui. KadecTBeHHBbIE peakiiuu Ha UOHBL. [loHamue o eudponuse coell.

XUMUYECKHN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTALIUYECKUX PEHIETOK HEOPTraHMYECKUX
BEIIECTB — METaJVIOB W HeMeTawioB (Tpadura M anmasza), CIOXKHBIX BEHIECTB (XJOpHAa HATpus);
WCCTIEIOBAHUE 3aBHCHMOCTH CKOPOCTH XHUMHYECKOM peakiuh OT BO3JACHCTBUS PA3IUYHBIX (PaKTOPOB;
HCCIIEIOBAHUE DJIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, IIPOLIECCA AUCCOLMALMU KHUCIIOT, IEJI0YEN U CONEN
(BO3MOXHO HCHOJb30BAHUE BUAECOMATEPUANIOB); MPOBEIEHUE OMNBITOB, WUIIOCTPUPYIOMIUX TPU3HAKU
MPOTEKAHUS PEAKINii MOHHOTO 0OMeHa (0Opa3oBaHME OCajKa, BBIICTICHHUE Ta3a, 00pa30BaHUE BOJbI); OMBITOB,
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WUTIOCTPUPYIOMINX TIPHMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENIFHBIX PEAKIMi (TOpEHNE, peaKknuy Pa3jIoKeHHUs,
COCIMHEHM); PACMO3HABaHHE HEOPraHMYECKUX BEIIECTB C IMOMOINBI0 KAYECTBEHHBIX PEAaKIMi Ha HOHBI
pelIeHne YKCIIePUMEHTAIBHBIX 33/a4.

Ilpakmuueckas padoma Ne 1 «Pewenue rkcnepumenmanvuvix 3aday no meme «Teopusn
1EKMPOIUMUYECKOU OUCCOUUAUUUY .

Tema 2. Hemera/uibl M X coequHenus (29 yacos)

OOmiasi xapakTepucTUka rajoreHoB. (OCOOEHHOCTH CTPOEHHMsSI aTOMOB, XapaKTEepHbIE CTENEHHU
okucnenus. CtpoeHue u (Gpu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOWCTBA Ha
npuMepe xJiopa (B3aMMOJCICTBHE C MeTaUlaMH, HeMeTalaMu, Ienodamu). XiopoBonopoxa. CounsHas
KHCJIOTa, XUMUYECKHE CBOWMCTBA, MTOJIyYeHUE, IPUMEHEHHE. JleficTBUE XJI0pa U XJIOPOBOAOPOIa HA OPTaHU3M
yenoBeka. BaxkHeume XJI0pu/Ibl U UX HAXOXKJICHUE B IIPUPOJE.

O6mras xapaktepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTENIEHU OKUCIICHUSI.

Crpoenne u (Qu3MYecKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpOAa M Cepbl. AJIOTPOIHBIE
MOIUGUKAIMHE KUCIOPOAa U cepbl. XUMUYECKHe CBOWCTBa cepbl. CepoBOAOPOA, CTpoeHue, pusnyeckue u
xuMuyeckue cBoucTBa. OKcHIBI Cepbl Kak MPEACTABUTEIM KHCIOTHBIX OKCcHJIOB. CepHas KHCIOTa,
du3nUecKne M XUMHUYECKHE CBOHCTBa (0OmIMEe Kak NpPEICTaBUTENs Kiacca KHCIOT W crenuduyueckue).
XUMHUYECKUE pEaKIMH, JeKallie B OCHOBE IPOMBIIUIEHHOTO CHOC00a TMOJIy4eHUs CEPHOM KHUCIOTHI.
[Ipumenenne. Conu cepHOM KHCIIOTHI, Ka4yeCTBEHHAsl peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u e
COeMHEHMI B mpupoae. XUMHUECKOE 3arps3HEHHE OKPYKAIOIIEeH Cpebl COeIMHEHUSMU cepbl (KHCIOTHBIE
TOXK]IH, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmiass xapakTepucTtuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHMUS.

A30T, pacripocTpaHeHue B pUpo/e, pusnueckue U XuMUYeckre cBoiicTBa. KpyroBopor azora B mpupo/e.
AMMmuak, ero (U3MYECKHE W XWMHUYECKHE CBOWCTBA, TONy4YeHHWe © mpuMeHeHue. Coilu aMMOHWUS, HUX
¢busnyeckue U XUMHUYECKUE CBOMCTBa, mpuMeHeHue. KadecTBeHHas peakiysi Ha HOHBI aMMOHHS. A30THas
KHCJIOTa, €€ MoylyueHue, pU3NUecKue U XMMHUYECKHe CBOMCTBa (0OIMe Kak MpeicTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). lcnonap3oBaHWe HUTPATOB W COJIE aMMOHHS B KaueCTBE MHUHEPAIBHBIX YIOOpPEHHIA.
XUMHUECKOE 3arpsi3HEHHE OKpYXKarolllel Cpelbl COCIUHEHHUSMH a30Ta (KHUCIOTHBIE A0, 3arpsi3HEHHE
BO3/yXa, TOYBBI U BOJOEMOB).

®dochop, amrorponnbie Moaudukanuu ¢ocdopa, GuzmYecKkue U XUMUUYecKue cBoiicTBa. Okcun
dochopa(V) u dochopnas kucnora, ¢pusnueckue ¥ XUMUYECKHE CBONCTBA, monydyeHue. Mcmomb3oBaHue
¢docdaToB B kKauecTBE MUHEPATbHBIX YAOOPEHUH.

OObmiass xapaktepucTtrka 31neMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHHUS.

VYrneposa, amioTpornHble MOAM(HUKAIMU, PACIPOCTpPaHEHHWE B MpHUpOAe, (PHU3UUECKHe M XUMUYECKUE
cBoiicTBa. Ancopbuusi. KpyroBopot yriepona B mpupoje. OKcuzsl yrieposaa, ux Gu3ndeckue 1 XuMHUIECKHe
CBOWCTBa, J€WCTBUE Ha UBbIE OPraHU3MBI, TMOJY4YEHHE U MPUMEHEHHE. OKOJOTMYECKHe MPOOIEMBI,
cBs3aHHBIE ¢ okcuaoM yriepoaa (IV); rumores3a rinobGanbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA d(PQeKT.
VYronpHas KucioTa U e€ comd, uX (pU3MYecKrne W XMMHYECKHE CBOWMCTBA, TOTyYeHHE WU TPHUMEHEHHE.
KauectBennass peakmusi Ha kapOoHaT-woHBL Vcmonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBILIJIEHHOCTH U CEJTbCKOM XO35HCTBE.

[TepBoHavasibHBIC MOHATHS 00 OPraHUYECKUX BEIMIECTBaX KaK O COCIMHEHMSIX yriiepojaa (MeTaH, dTaH,
STWIEH, alleTUJIEH, ATaHOJ, TNIMLEPHUH, YKCYCHas KUCI0Ta). Mx cocmas u xumuueckoe cmpoenue. I1onstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JXUpax, Oeylkax, YrieBojaXx — M HMX pOJIM B JKU3HH YelOBEKa.
MamepuanbHoe eOuHCmMBo OpeaHuyecKux u HeOpeaHuyecKux coeOUuHeHul.

Kpemuuii, ero ¢pusznueckue u XMMHUECKHUE CBOICTBA, MOTyYeHHe U npuMeHeHne. CoeTuHEHUs] KPEMHHUS
B mpupone. O6mue mpencraBienuss o0 okcunae kpemuus (IV) u kpemHueBoil kuciore. CHIMKATBI, HX
UCIIOJIb30BaHWE B OBITY, MEAMIMHE, MPOMBIIIICHHOCTU. Baowcnelwue cmpoumenvuvie Mamepuansl:
Kepamuka, cmekio, yemenm, 6emoH, sxcenezobemon. Ilpobremvl 6e30nacno2o UcnoIb308aHUs CMPOUMETbHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUHU.



XWMHYECKUH OSKCIEPUMEHT: HW3y4eHHE OO0pa3Il0oB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSHOMN
KHCIIOTHI; MPOBE/ICHNE KAYECTBEHHBIX PEAKINI Ha XJIOPUA-UOHBI U HAOIOICHNUE TIPU3HAKOB UX MPOTEKAHUS;
OTBITHI, OTpakalolue (U3NYECKUEe M XUMHYECKHE CBOICTBA TaJIOT€HOB U HMX COEIUHEHHH (BO3MOXKHO
MCIOJIb30BAaHUE BUCOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3aMu XJIOPHIOB (TaJOreHUI0B); 03HAKOMIICHHE C
oOpa3uamu cepbl U €€ COeTUHEHUSIMU (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); HaOII0IeHHE TIpolecca
o0yrIIMBaHMs caxapa MoJ AeHCTBUEM KOHICHTPHUPOBAHHOW CEPHOI KUCIOTHI; H3yYeHNE XUMUYECKUX CBOWUCTB
pa30aBiIeHHON CEepHOM KHCIOTHI, MPOBEACHHE KAYECTBEHHOW peakIMH Ha CyiabhaT-uOH W HaOII0JeHHE
npu3HaKa e MPOTeKaHMs; O3HAKOMIJIEHHE ¢ (PU3MYECKUMHU CBOICTBaMHU a30Ta, (hocdopa M WX COCTUHEHUIH
(BO3MOXHO HCITOJIb30BAHUE BUIECOMATEPUAIIOB), 00pa3aMu a30THBIX U (GOCHOPHBIX YIOOPEHHI; MOTydeHue,
coOupaHue, pacro3HaBaHUE W HM3y4YCHHE CBOICTB aMMHUaKa; MPOBEJCHHE KAYECTBEHHBIX PEaKIUil Ha HOH
aMMoHMS U ¢ochaT-MOH U U3yYEHHE NPU3HAKOB HMX IMPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOMN
a30THOM KHUCIOTBI C MeOpl0 (BO3MOXKHO HCIOJb30BaHUE BHUACOMATEPUATIOB); HU3YYCHHE MOjeNeit
KPUCTANTMYECKUX PEmETOK anMasa, rpadura, ¢yuiepeHa; O3HAKOMIIGHHE C TPOIEcCOM  aacopOIuu
pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOrasa; IMOJy4€HHE, COOMpaHHeE,
pacro3HaBaHMe U U3YYEHUE CBOMCTB YIIJIEKHCIIOTO T'a3a; MPOBEJICHNE KaYeCTBEHHBIX Peakluii Ha KapOoHAT- U
CIJIMKAT-WUOHBl U M3YYEHHE TMPU3HAKOB MX TMPOTEKAHMsS, O3HAKOMIIEHHE C MPOIYKIHEH CHIMKATHON
IIPOMBIIIJIEHHOCTH; PELIEHUE SKCIEPUMEHTAIbHBIX 3ajad 1o Teme «BaxHelline HeMeTaibl M HX
COCTUHEHUS.

Ilpakmuueckan paboma Ne 2 «llonyuenue conanoun Kuciomol u uy4eHue ee C60IUCme».

IlIpakmuueckasn paboma Ne 3 «Ilonyuenue ammuaxa u uzyueHue €20 c80UCHE).

Ilpakmuueckaa paooma Ne 4 «llonyuenue oxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamoe.

Ilpakmuueckaa paboma Ne 5 «Pewienue IKCnepuMeHmMAabHbIX 3a0ay no meme «Badxicneiwue
HeMemanivl u UX COeOUHEHUAN ).

Tema 3. Meta/uibl u uX coenHeHus (16 yacon)

OOmiass XapakTepUCTHKAa XUMHUYECKUX DIEMEHTOB — METAUIOB Ha OCHOBAHWU HUX TMOJOXKEHHUS B
[lepuonnueckoii cucreme xumuueckux osnemeHToB J[. . MenneneeBa u crtpoenuss aromoB. CTpoeHHE
MeTauioB. MeTtamuinueckasi CBsI3b U METAJUIMYECKash KpUCTAJUIMYecKas pemérka. DIeKTPOXUMHUUYECKUH Psij
HanpspKeHU MetauioB. Pu3nyeckue M XHMMHUYECKHE CBOMCTBa MeTaiyioB. OOmue crnocoObl MOJy4dyeHUus
MeTaoB. [loHATHE 0 KOPPO3UK METaNIOB, OCHOBHBIE CIIOCOOBI 3allIUTHl UX OT KOoppo3uu. CruiaBbl (CTalb,
YYT'yH, AIOpaTOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBILIUIEHHOCTH.

[llenounble MeTaibl: mojoxkeHue B Ilepumonnmueckoit cucrteme Xxumuueckux osnemeHtoB [[. U.
MenzeneeBa; CTpOEHME MX aTOMOB; HaxoXJAeHHWE B mpupoje. Puznueckue M XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUS U Kanus. [I[puMeHeHne MEeT0YHbIX METAIJIOB U X
COCIMHEHU.

[IlenoyHO3eMeNbHBIE METAJIBI MarHuil W KaublMil: mnonoxeHue B llepuognueckoit cucreme
xuMHueckux 3neMeHToB JI. Y. MenzaeneeBa; CTpOCHUE UX aTOMOB; HAaXOXAEHUE B mpupojae. Ouzndeckue u
XMMHUYECKHE CBOMCTBA MAarHus W Kaiblius. BakHelinne coeqMHEHMs KalbIUs (OKCHI, THIPOKCHUI, COJH).
XKécTtrocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmoaunueckoit cucreme xumudeckux sneMeHToB J[. 1. MeHnneneesa;
CTpPOEHHE aToMa; HaxOoXjeHue B mpupojae. Ousndeckne n XMMHUYECKHE CBOWCTBA aFOMUHUS. AMGBOTEpHBIS
CBOMCTBA OKCH/JIA U THAPOKCU]IA ATFOMUHMUSL.

Keneszo: nonoxxenue B [lepuognyeckoii cucreme xumuyeckux 3memMeHToB /. V1. Mengeneesa; ctpoenue
aToMma; HaxoxJeHue B nmpupoje. Gusnueckue u XuMHUUEeCKue CBOMCTBA xele3a. OKCUJIbI, THIPOKCUIBI U COJIU
xemnesa (I1) u sxenesa (III), ux cocra, cBOWCTBA U MOJTyUYEHHUE.

XUMUYECKUH DSKCIIEPUMEHT: O3HAKOMIIGHHE C O0pa3llaMi METAIOB M CIUIaBOB, MX (U3NYECKUMU
CBOMCTBaMM; U3YYEHHE PE3YyJIbTATOB KOPPO3HHM METAIOB (BO3MOXKHO HCIOJB30BAaHHE BHAEOMATEpUANIOB),
OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHAA Kalbllsd W HATPUsS C BOJAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); HCCJIEOBAaHUE CBOMCTB JKECTKOM BOJBI; Ipollecca TOPEHHUs Kele3a B KUCIOPOJe
(BO3MOXHO HCMOJIb30BaHUE BUJIEOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKlMid Ha HOHBI
(Maramsi, Kambius, amoMmuHus, IuHKa, kenesa(ll) m xemesza(Ill), memu(Il)); HabGmomeHue u omucaHue
MPOILIECCOB OKPALIMBAHMS IUJIAMEHHM MOHAMHM HATpUs, Kalusg W KalblMs (BO3MOXKHO HCIIOJIb30BaHUE
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BUJIEOMATEPHAJIOB); HCCIef0BaHHE aM(pOTEPHBIX CBOMCTB THMAPOKCHIA ATIOMHHMS M THAPOKCUIA LIHMHKA;
pelIeHne SKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BajkHele MeTaibl U UX COEAUHEHUSD.

Ilpakmuueckasn paboma Ne 6 «Kecmkocmob 6006l u CnOCOOBL ee ycCMpPaHeHU).

Ilpakmuueckaa padoma Ne 7 «Pewenue 3Kkcnepumenmanwvhvlx 3aday no meme «Basxcneiimue
Memanvl U uX COeOUHEHUAN ).

Tema 4. Xumus n okpy:kawmas cpeaa (3uaca)

HoBble MaTepuaisl ¥ TeXHOJOTMH. BemecTBa 1 MaTepuaibl B IOBCEAHEBHOM KU3HU YelloBeKa. XUMUS U
310poBbe. be3zonacHoe HMCHOIb30BAaHUE BEIIECTB M XMMHUYECKMX peakiuil B ObiTy. IlepBas momompb npu
XMMHUYECKUX O0)KOrax M OTpaBieHHUAX. OCHOBBI IKOJOTMYECKOM I'paMOTHOCTH. XMMHYECKOE 3arpsi3HeHHE
OKpy»Karolel cpeabl (mpenenbHas AonycTuMas KoHueHtpauus Bemects — I1JIK). Ponbs xumuu B pemenun
IKOJIOTHYECKUX TIPOOIEM.

ITpupoHbIe HCTOYHUKH YTIIEBOAOPOAOB (YroJb, IPUPOAHBIN a3, HeTh), MPOLYKTHI UX MEepepaboTKHy,
UX POJIb B OBITY M IPOMBILIUIEHHOCTH.

XUMHUYECKUI KCIIEPUMEHT: U3ydeHHe 00pa3l0oB MaTepUaoB (CTEKIIO, CIUIaBbl METAIIOB, ITOJIMMEPHBIE
MaTepuasbl).

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O ITIPEAMETA «XUMMUS»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPaAMMbl OCHOBHOT'O 00111ero 00pa3oBaHus JOCTUTAIOTCS B X0JI€
o0y4eHHs XMMHUHU B €IMHCTBE Y4eOHOH M BOCHHUTATENBHOW AedrenbHOCTH OpraHu3anuil B COOTBETCTBHH C
TPAAULMOHHBIMH POCCUHCKUMH COLIMOKYJIBTYPHBIMU U IyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B
o0IIecTBe MpaBWjaMH U HOPMaMHU TOBEACHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS U
COLIMAIN3aIUU 00yJarOIINXCS.

JInuHOCTHBIE pE3ybTAThl OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTproTH4YecKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HacleauIo,
MOHMMAaHMsI 3HAUYEHUS XUMHMYECKOW HayKHM B JKU3HH COBPEMEHHOIO OOIIecTBa, CHOCOOHOCTH BIIAJIETh
JIOCTOBEpHON MH(POPMAIMEH O MEPEAOBBIX TOCTIKCHHUSIX UM OTKPBITUSX MUPOBOM U OTEUECTBEHHOW XUMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoilcTBE MUpa 1 0OIIECTBA;

I'paxnanckoro BocnuTanus

2) mpenacTaBieHHs O COIMANBHBIX HOPMaxX M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOLIEHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOM KOMIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIEA0BATEIbCKOM, TBOPUECKON U
JAPYTUX BUAAX JEATENbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JAEATENbHOCTU NMPH BHIIOJIHEHUH
yueOHBIX, TO3HABATENbHBIX 3a/1a4, BBIOJIHEHUN XUMHUUECKUX SKCIIEPUMEHTOB, CO31aHUU YU€OHBIX MTPOEKTOB,
CTpeMJIEHHsI K B3aMMOIIOHUMAHMIO U B3aUMOIIOMOILM B MPOLIECCe ITOM yuyeOHOM NesTeIbHOCTH; TOTOBHOCTH
OLICHHUBATh CBOE MOBEACHUE U MOCTYNKH CBOUX TOBAPUIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI ITOCJIECTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOT 0 TO3HAHUS

3) MHpOBO33PEHYECKUX IMPEJCTABICHUI O BEIIECTBE M XHWMHUYECKOH peakiuu, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIFOIIMX OCHOBY JJisi TIOHMMAaHUSI CYIIHOCTH Hay4HOM
KapTUHBI MHpa; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIBI, B3aUMOCBSI3AX
YesloBeKa ¢ MPUPOTHON Cpesloil, 0 posiv XUMHH B MTO3HAHUH 3THUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HANPaBIEHHBIX HA MOJyY€HUE HOBBIX 3HAHUN MO XMUMHH, HEOOXOIUMBIX
U1 00BACHEHUS HAOI0JaeMbIX MPOIIECCOB U SIBJICHMIA;

5) mno3HaBaTeNbHOM, HHPOPMAIMOHHOM M YHUTATENbCKOM KYyIbTYphl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOM padOThl ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JUTEpaTypod, TOCTYHNHBIMU TEXHUYECKUMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) wHTEepeca K OOYYEHHIO W TIO3HAHHWIO, JFOOO03HATEILHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM0o00pa3oBaHMIO, TMPOEKTHOW U  MCCIEJOBATENbCKOM  JIEATENBHOCTH, K OCO3HAaHHOMY  BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIEeM;



®opMHpPOBaAHUS KYJIbTYPbI 310POBbS

7) OCO3HAHMS LIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha
3I0pOBbIIl 00pa3 JKU3HH, OCO3HAHMS IOCIEACTBUM M HENpPUATHS BPEIHBIX MpPHUBBIYEK (YHOTpeOiIeHus
aJIKOTOJISI, HAPKOTHUKOB, KYPEHUs1), HEOOXOAUMOCTH COOJIOACHUS MpaBMil 0€30IaCHOCTH MPU OOpaIieHUH C
XMMHUYECKMMH BEIIECTBAMU B ObITY M peaibHOMN JKU3HU;

Tpynosoro Bocnutanus

8) uHTepeca K MPAKTUYECKOMY HM3YyUEHMIO NMpodeccuil U Tpyna pa3IMyHOIo poja, yBaKeHHUE K TPyLy U
pe3yabTaTaM TPYJI0BOM AEATEIBHOCTH, B TOM YMCIIE HA OCHOBE IIPUMEHEHUs MPEIMETHBIX 3HAHUMN MO XUMUH,
OCO3HAaHHOI'O BbIOOpa MHIMBHUIYAJIbHONH TPAEKTOPHM IPONODKEHHMsS OOpa3oBaHUS C YYETOM JIMYHOCTHBIX
UHTEPECOB UM  CIIOCOOHOCTM K XHMMHUH, OOILNECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCHELIHOM
npo(eCCHOHATBHON JISTENBHOCTH M Pa3BUTUS HEOOXOAWMBIX YMEHHH; TOTOBHOCTh aJaNnTHPOBATHCS B
npodeccroHaIbHOM cpene;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) sKOJIOTHUYECKH 11e71eCO00Pa3HOro OTHOIIEHUS K MPUPOJIE KaK MCTOYHMKY H3HHU Ha 3emile, OCHOBE €€
CYIIECTBOBAHUS, TOHUMAHUS IICHHOCTH 3/I0POBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K COOCTBEHHOMY (PM3HYECKOMY U ICUXHYECKOMY 3/I0POBBIO, OCO3HAHMS LIEHHOCTH COOJIOAEHUS MpaBUIl
0e30macHOro MOBEICHHS IPH PabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHAX, YTPOKAIOMINX 3A0POBBIO U KHU3HU
JIIOAEH;

10) cnocoOHOCTM TPUMEHATh 3HAHMSA, TOTy4aeMble TPU HM3YYCHHH XUMHH, JJIS pEIIeHUs 3a/1ad,
CBSI3aHHBIX C OKPYXKAroLIeW NMPUPOAHON CPENOH, MOBBIIIEHUS YPOBHS SKOJOTMYECKON KYJIBTYpPbI, OCO3HAHUS
r7100aIBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U IyTeH UX PEIISHHs TOCPEICTBOM METOI0B XUMUH;

11) 5KOIOTMYECKOro  MBILIUIEHUS, YMEHUS  PYKOBOJACTBOBATbCA MM B IIO3HABATENBHOM,
KOMMYHHKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pe3yJIbTaTOB BBLACISAIOT 3HAYUMbIE 11 (OPMUPOBAHUS MHUPOBO33PEHUS
o0lIeHayYHbIe MTOHATUS (3aKOH, TEOpHsl, IPUHIMIL, TUIIOTE3a, (PAKT, cUcTeMa, IPOLecC, IKCIIEPUMEHT U JIp.),
KOTOpBIE HCIONb3YIOTCSI B €CTECTBEHHO-HAYUHbIX YYEOHBIX MpPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHUM U3
3TUX MpPEeIMETOB (POPMHUPOBATH MPEACTABIECHUE O IIEJTOCTHONW HAayyHOM KapTHMHE MHUpPA, U YHHMBEpCaJbHbIE
yueOHble JeicTBUS (TIO3HaBaTelIbHbIE, KOMMYHUKATUBHbBIE, PETrYJISTHBHBIE), KOTOpbIE OOECIEeUNBAIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBJICHUIO  Y4eOHOM
NeSITEIbHOCTH.

MeramnpeaMeTHble pe3ylbTaThl OCBOCHMsI 00pa3oBaTeIbHOM MNpPOrpaMMbl IO XUMHHM OTpPaXaroT
OBJIaJICHHE YHUBEPCAIbHBIMU [T0O3HABATEIbHBIMU JIEHCTBUSMU, B TOM YHCJIE:

ba30BbIMH JTOrH4YeCKUMH e CTBUAMU

1) ymMeHueM HCIoNb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHHUS] NMPU OCBOEHUHM 3HAHMM: pacKpbIBaTh
CMBICJI XMMHUYECKMX TOHATUH (BBIIEIATh HUX XapaKTepHble IpPHU3HAKH, YCTaHABIMBATh B3aMMOCBS3b
C IpYTUMHU TOHSATHUSMH), UCIIOJIb30BATh MOHATHS sl OOBSACHEHUS OTAENbHBIX (DAaKTOB U SIBJICHUHN; BBIOUpPAThH
OCHOBAaHMS U KPUTEPUHU JUIS KIacCU(UKAUN XUMUYECKHX BEUIECTB U XMMUUYECKUX PEaKIfii; yCTaHABINBATh
MIPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXAYy OOBEKTaMHU W3Y4YEHHs; CTPOUTh JIOTUUECKHE PaCCYXICHHS
(MHIYKTHUBHBIE, TEYKTUBHBIE, 10 AaHAJIOTUH ); IEJIaTh BBIBOABI M 3aKIIOUEHUS;

2) yMeHHEM NpPUMEHATb B TIpOIECCe TIO3HAHUS TMOHATUS (IpEeIMETHbIE U METalpeJIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENIU, UCIONb3yeMble B XUMHH, TPE0OPa30BhIBATh MIUPOKO MPUMEHSIEMbIEC B
XUMHH MOJIEJIbHBIE TPEJCTABICHUS — XUMHUYECKUH 3HAaK (CHUMBOJ 3JIEMEHTa), XMMHUYecKas Qopmyia U
ypaBHEHHE XUMHUYECKOM peakuuud — Tpu pelleHHuH y4eOHO-TO3HABAaTENbHBIX 3a/ady; C Y4ETOM 3THUX
MOJIETIbHBIX IPEICTAaBICHUIN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU HM3Y4aeMbIX OOBEKTOB
— XHMMHUYECKHX BEIIECTB M XUMHUYECKUX pEaKUUi; BBLIBIATH OOLIME 3aKOHOMEPHOCTH, HPUYHHHO-
CIIEJICTBEHHBIEC CBSI3W M MPOTUBOPEUMS B M3y4aeMbIX Mpolleccax M SBJICHUAX; NpearaTb KpUTEpUU s
BBISIBIICHUS ATHX 3aKOHOMEPHOCTEN U MPOTUBOPEUUI; CAaMOCTOSITEIbHO BBHIOUPATH CIIOCOO pelIeHus: yueOHOMH
3ajaud (CpaBHMBAaTh HECKOJIBKO BapHaHTOB pEILIEHUs, BbIOMpaTh Hauboyiee MNOAXOASAIUNA C  Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB);

BazoBbIMHU Hcci1e10BaTeILCKMMU 1eHCTBUSIMU

3) yMEHMEM HCIIOJIb30BaTh IOCTABJIIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHMS, a TAKKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;



4) mnpuoOpereHue OMNbITa MO IUJIAHUPOBAHUIO, OpPraHH3alMM M MPOBEACHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOIIOAATh 32 XOJ0M MpOoIecca, CaMOCTOSITEIFHO MTPOTHO3UPOBATh €r0 Pe3yibTar,
(dbopMynupoBaTh 0000IIEHHS U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOIO OMNBITA, UCCIEIOBAaHUS, COCTABIAThH
oT4ET O MPOICTaHHOM padoTe;

Paboroii c undpopmanmei

5) yMeHueM BBIOMpPATh, AHATTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U (Gopm
MPE/ICTAaBICHUS], TOJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TOMYJsApHas JUTepaTypa XUMHYECKOIO
COJIEpKaHusi, CIPaBOYHBIC TOCOOUs, pecypchl MHTepHETa); KPUTHYECKH OIICHHBATH NPOTUBOPEUYHMBYIO U
HEJOCTOBEPHYIO HH(POPMAIHUIO;

6) yMeHHEM NPUMEHATh pPAa3JIMYHbIE METOJbl M 3aIpPOChl MpPHU MOHCKE U oTOOpe MHPOpMAUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJMMBIX JUISI BBIMOJHEHHS] Yy4YEOHBIX ¥ TIO3HABATENBHBIX 33134
OTpeAeNIEHHOT0 TUIIA; IPHOOPETEHUE OTbITA B 00JACTH UCIIOIBb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBIAJIEHUE KYJIbTYpOW AaKTUBHOTO HCIIOJIB30BAHMSI PA3JIMYHBIX IOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (opMmy mpencraBieHus WHGOPMALUU W HWIUIIOCTPUPOBATH
pelraeMble 3a/1a9u HECTIOKHBIMH CXEMaMHU, TuarpaMmmamu, Ipyrumu popmamu rpa@uku 1 UX KOMOUHAITUSMU;

7) yMEHHEM HCIIONb30BaTh U aHAIM3UPOBATH B MPOLIECCe YUeOHON U UCCIEeI0BATENIbCKON NEATEIIbHOCTH
MHPOPMALIMIO O BIMUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA W TPAHCIOPTa HA COCTOSIHHE
OKpY>KaroIen IpUpOIHOM Cpebl;

YHuBepcaJbHBIMIH KOMMYHUKATHBHBIMH /1€ CTBHAMH

8) ymeHHneM 3aaBaTh BOIPOCHI (B XOJ/1€ AUAJIOTa W/UIU JUCKYCCHUHU) MO CYIIECTBY 00CYXK/IaeMOil TEMBI,
(bopMyIHpPOBATH CBOU MPETIOKEHHUSI OTHOCHTEIBHO BBITIOTHEHUS MPEITI0KESHHOH 3a/1a9u;

9) npuoOpereHuEe OIbITa MPE3EHTAIMN PE3yJIbTATOB BBINOJHEHUS XHWMHUYECKOTO OSKCIIEpUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

10) 3aMHTEepecOBaHHOCTh B COBMECTHON CO CBEPCTHHKAMM TMO3HABATEIBHOM M HCCIEAOBATEIbCKOM
JESTEeIBbHOCTH TPH PEIICHUH BO3HHUKAIOIIKX MPOOJIIEM HAa OCHOBE y4€Ta OOLIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (00cyxkaeHus, oOMeH MHEHHUSMH, «MO3TOBbIE IITYPMBI», KOOPIMHAIMS COBMECTHBIX ACHCTBUIA,
OTIpeJIeNIeHUe KPUTEPUEB 110 OI[EHKE KaueCTBa BHIMIOJIHEHHON paboTHI U 1p.);

YHuBepcaabHbIMH PeryJsITUBHBIMU J1eiicCTBUSIMH

11) ymeHHEM CaMOCTOSITENFHO OINPENeNTh e JIEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTh, BBIOMpATh Haubolee
s dexTuBHBIE CIOCOOBI pelIeHUs] Y4eOHBIX W TMO3HABATENBHBIX 3a7a4, CAMOCTOSITEIHLHO COCTABJISATH WIIH
KOPPEKTUPOBATh MPEIOKEHHBIN alrOpUTM JEHCTBUN MpPH BBHIMOJHEHUM 3aJaHUM C y4ETOM TOTy4YeHUS
HOBBIX 3HAHWH 00 M3y4aeMbIX 00BEKTAaX — BEIEeCTBAX W PEAKIIMAX; OIICHUBATH COOTBETCTBUE IMOJYICHHOTO
pe3ynbTata 3asBICHHON 1eNH;

12) ymMeHUEM HCIIOIh30BaTh U aHATH3UPOBATh KOHTEKCTHI, MPEJIaracMbIe B YCIIOBHH 3aJIaHUH.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3ydbTaTOB MO OCBOCHHIO 00S3aTENBHOTO COJEp)KAHUS, YCTaHOBJIEHHOTO
JAHHOM TpUMEpHOW pabodeil mporpamMMoil, BBIJCISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIC 3HAHMUS,
YMEHHUS U CIIOCOOBI ACUCTBUM, criennUuyecKre sl TpeIMeTHOM 001acTu «XUMUS», BUIBI IEATEIHHOCTH 10
MTOJTYYEHUIO0 HOBOTO 3HAHUSI, €T0 MHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U
HOBBIX CUTYalHsX.

[IpeameTHBIC pE3yNbTATHl MPEACTABICHBI MO TOJaM OOYYEHUS U OTPAXKAIT CHOPMUPOBAHHOCTH Yy
00y4aroNuXcsl CASAYIONINX YMEHUMN:

8 KUIACC

1) packpwieamv cmvici OCHOBHBIX XMMHUYECKHX TOHSTHIA: aTOM, MOJICKYJa, XUMHUYECKUN DIIEMEHT,
MIPOCTOE BEILLECTBO, CI0KHOE BELIECTBO, CMECh (OJJHOPO/IHASL U HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS
aTOMHasi M MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JIs
XUMHUYECKOTO DJIEMEHTa B COCIWHEHHH, MOJSAPHBIA 00BEM, OKCHI, KHCJIOTa, OCHOBaHWE, COJIb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHh OKUCIICHHUS, XMMHUYECKas peakius, Kiaccu(uKaims peakiuii: peakiuu
COCIMHEHMS, PEaKIMHU PA3TOKEHHUS, PEAKIUU 3aMEIICHUs, peaKkIuu OOMeHa, AK30- U IHIAOTEPMHUUYECKHE
peakiuu; TeraoBoi d(Q(eKT peakuu; sapo aToma, dISKTPOHHBIM CIION aToma, aToMHas OpOUTallb, PAINYC
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aToMa, XUMHUYecKas CBA3b, MOJIApHAs U HEMOJSpHAs KOBAJICHTHAs CBS3b, HOHHAS CBSI3b, HUOH, KATHOH, aHUOH,
pacTBoOp, MaccoBasi OIS BellecTBa (MPOIICHTHAS KOHIIEHTPAIIKs) B paCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. 1. 1) ¥ NpPUMEHSTH 3TH
TIOHSTHSI IPU OMMCAHUY BEIIECTB U MX MPEBPAIICHUIH;

3) ucnonvzosamv XUMHYECKYIO CHMBOJHKY JUI COCTaBiCHHS (OPMYJT BEIIECTB M ypaBHEHHI
XMMHYECKUX PEAKIIUI;

4) onpedensimvb BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCAMHEHHSX; CTENCHb OKUCIICHHS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; TPUHAJICKHOCTD BEIIECTB K ONMPEACIEHHOMY KIIACCY COSAMHEHHA TI0
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs! U HOHHAs) B HEOPTaHUUECKUX COCIMHEHMSIX;

5) packpvisamv cmwvicn Tlepuoauueckoro 3akona [I. M. MenneneeBa: JeMOHCTPUPOBATh MOHHUMAHHE
MEPUONYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT HMX IOJNOXKeHus B llepmoamueckoi
CUCTEME; 3aKOHOB COXpPAaHEHHUS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HUS,
3akoHa ABOrajpo; onuceléams U Xxapakmepuzoéams TaONU4YHYI0 Gopmy Ilepuoanyeckol CHCTEMBI
XUMHUYECKHX AJIEMEHTOB: pa3linyaTh MOHATHUS «rJ1aBHas noarpynna (A-rpymnmna)» u «modounas noarpymnmna (b-
TpyIIa)», Majible W OOJbIINE TNEePHOIBI;, COOMHOCUMb O0O3HAUCHHs, KOTOpBbIE HUMEIOTCS B TabiuIle
«Ilepuonnyeckas cucrema xumudeckux snemeHToB JI. . MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEpUCTUKAMHU
CTPOCHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsif siipa, 00IIee YUCIIO SJISKTPOHOB U paclpeieieHue
UX T10 DJIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUYECKHE 3JICMEHTBI, HCOPIraHUYECKUE BEIECTBA; XUMHYECKUE peakuuu (110
YHCIy U COCTAaBY yYacCTBYIOIIUX B PeaKIIMU BEUIECTB, [0 TEII0BOMY 3D PeKTy);

7) xapaxmepuzoeéamov (onucviéamsv) OOIINE XUMHUYECKHE CBOWCTBA BEIICCTB PA3JIMYHBIX KJIacCOB,
MOATBEP:K/1asi ONMKMCAHNE IPUMEPaMH MOJICKYISPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XUMUUECKUX PEaKIIUii;

8) npoenosuposams CBOWCTBA BEIIESCTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIlICHUI B Pa3IMYHBIX YCIOBUSX;

9) 6blyucHsIMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYEO MAacChl BEIECTB; MAacCOBYIO JIOJIIO
XUMHUYECKOTO dJeMEeHTa Mo (opMmysie COCOUHEHHS; MacCOBYIO JOJIO BEIIECTBA B PACTBOpE; MPOBOJIUTH
PacUéThI 10 YpaBHEHUIO XMMHUYECKOUN peaKIlnu;

10) npumensimo OCHOBHBIE OIECPAIIUU MBICIUTEIBHOM MESITEIBHOCTH — aHAJIU3 M CHHTE3, CPaBHEHHE,
000011IeHHe, CUCTEeMATHU3aIMI0, KIACCU(PUKAIMIO, BBISIBICHHUE MPUUYUHHO-CICACTBEHHBIX CBSI3€d — IS
W3YYEHHUS CBOMCTB BEIIECTB M XHUMHUYECKHX pEaKIUW; EeCTEeCTBEHHO-HAyYyHble METOJbl TO3HAHHS —
Ha0JI0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

11) cneoosame mpaBUIaM MOJB30BaHHS XMMHUYECKOW MOCYAOW W J1a0OpaTopHbIM 00OpYIOBaHHEM, a
TakKe TpaBWiaM oOOpalleHus C BEMIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMH TI0 BBITOJTHCHUIO
1ab0pPaTOPHBIX XUMHUYECKUX OIBITOB MO TOTYYEHUIO U COOMpPaHHIO0 Ta3000pa3HbIX BEIIECTB (BOAOpOJA U
KHCJIOPO/a), TPUTOTOBJICHUIO DPACTBOPOB C OINpPENENIEHHOW MAacCOBOW [OJIEH pacTBOPEHHOTO BEIIECTBA;
TUTAHUPOBATh U MPOBOJUTH XMMHUECKHE IKCTIEPUMEHTHI TI0 PaclO3HABAHUIO PACTBOPOB IIETIOYeH U KUCIOT ¢
MTOMOLUIBI0 UHAUKATOPOB (J1akMyc, (peHonTanenH, METUIOPAHK U JIp.).

9 KJIACC

1) packpvisams cmbici OCHOBHBIX XMMHUYECKHX MOHATHI: XMMHUYECKHUI 3JIEMEHT, aTOM, MOJICKYJIa, UOH,
KAaTHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHD
OKHCJICHUS, XUMUYeCKasl peaklus, XUMUYEeCKasi CBSA3b, TEIIOBOU 3PPEeKT peaklnu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp; AIEKTPOJIUTHI, HEINNEKTPOIMUTHI, HJIEKTPOJUTHYECKAsT IUCCOLHUAINSA, pPEaKIUH HOHHOro oOMeEHa,
KaTajau3aTop, XHUMHUYECKOEe paBHOBecHe, oOOpaTUMble U HEOOpaTUMble pEakluu, OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE PEAKLIMU, OKHCIINTENb, BOCCTAHOBUTEDb, OKUCIEHWE U BOCCTAaHOBJIEHUE, AJJIOTPOIIHS,
aM(pOTEepHOCTh, XMUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAS, METaJUIMYeCKas), KpUCTaJUTMdecKas perieTka,
KOpPpO3Usi METaIOB, CIUIABbl; CKOPOCTh XMMHUYECKOW pEeaKIMu, MpPeleIbHO JAONMYCTHUMAash KOHLEHTpalus
(ITIK) Bemiectna;

2) unnocmpupogams B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (CM. WM. 1) WM NpPUMEHSTH 3TH
MTOHATHS [TPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUMN;

3) ucnonv3oeamv XUMHYECKYI0 CHMBOJHMKY JUIS COCTaBlIeHHS (OpMYNT BEUIECTB W ypaBHEHHIA
XUMHYECKUX PEAKIINI;
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4) onpedensmv BANCHTHOCTh W CTCNCHb OKHUCICHHS XUMHYECKHX OJJIEMEHTOB B COCIUHEHHSX
Pa3IMYHOIO COCTABA; MPUHAIECKHOCTh BEIECTB K OMPEACIEHHOMY KJIacCy COCIUHEHUH 1Mo Gopmynam; BUI
XUMUYECKOH CBSI3U (KOBaJICHTHAs, HOHHAs!, METAIIMUECKas) B HEOPraHUYECKUX COCAUHEHUSX; 3apsj HOHA 110
XUMUAYECKOH (opMyne; XapakTep Cpeasl B BOJHBIX pPAaCTBOpaxX HEOPraHHMYECKUX COCTUHEHUH, THUII
KPUCTANINYECKOH peIEéTKN KOHKPETHOTO BEILECTBA;

5) packpwvieamv cmvicn Ilepuomuueckoro 3akona J[. M. MenjgeneeBa U JIEMOHCTPUPOBATH €ro
IIOHUMAaHME: OnuUCbIBams U xapakmepuzosams TaOIMuHYy (opMy Ileproguueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas monarpymnmna (A-rpynma)» u «mobounas noarpynma (b-rpymma)y,
MaJible M OOJIBIINE MEPUOJBL; coomHocums 0003HAYEHUs, KOTOPble UMEIOTCS B NEPUOANYECKON TabiuLe, ¢
YUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHsI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsj sapa, ooiuee
YHCIIO DJIEKTPOHOB M PACIpENesIeHUe UX MO AJIEKTPOHHBIM CJOSIM); 00bACHAMb O0IINE 3aKOHOMEPHOCTH B
MU3MEHEHUU CBOMCTB JIEMEHTOB M MX COCIMHEHMH B IpeJesaX MalbIX NEepUOJI0OB M IVIaBHBIX MOAIPYMI C
Y4ETOM CTPOCHUS UX ATOMOB;

6) knaccuguyuposams XUMHYECKUE DJIEMEHTBI; HEOPIaHMYECKUE BEIIECTBA; XUMUYECKHE peaKiiu (0
YHUCIY M COCTaBy y4YacCTBYIOUIMX B PEAKLUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 MU3MEHEHUIO CTEleHeH
OKHCJICHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosame (onucvliéams) oOUIME W CHEHUDUUCCKHE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX ~BEIECTB, MOJTBEPXkJas ONUCAaHUE MPUMEPaMU MOJEKYJSPHBIX M HOHHBIX YpPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

8) cocmaensme ypaBHEHUs JIEKTPOIMTHYCCKOW JMCCOIMAIMU KUCIIOT, IEJIOYeH U COJICH; MOJHbIC U
COKpalI€HHbIE YpaBHEHHUS peakUWid HOHHOrO OOMEHa; YpaBHEHMsI peakuui, IOATBEPKAAIOIINX
CYIIECTBOBAHHE T€HETUUYECKON CBSI3U MEXKIY BEILECTBAMU PA3JIUYHBIX KJIACCOB;

9) packpviéams CYUIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMi MOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIIMMT;

10) npoenosuposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTCKAHUS
XMMUYECKHX MPEBPALCHUI B pa3IMUHbIX YCIOBUSX;

11) viuucnsimes OTHOCHTEIBHYIO MOJCKYISIPHYIO M MOJISIDHYHO MAacChl BEIECTB; MAacCOBYIO JIOJIIO
XMMHYECKOT0 3JIEMEHTa 1Mo (opMysie COEIMHEHMs; MAacCOBYIO JOJIO BEIIECTBA B pacTBOpPE; NMPOBOAUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKiuy;

12) cneoosame mpaBUiIaM MOJB30BAHHS XMMHUYECKOW IMOCYAOW M J1a0OpaTOpHBIM O0OpYAOBaHHEM, a
TaKKe mpaBwiaM oOpallleHus C BEUIeCTBAMM B COOTBETCTBHUM C HWHCTPYKLUHSMU [0 BBIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYYEHHI0 M COOMpPAaHHIO ra3000pa3HbIX BELIECTB (aMMHaka U
YTJIEKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPKIAIOLINE KAYSCTBEHHBII COCTAB Pa3IMYHbIX BELICCTB: PACIIO3HABAThH
OTBITHBIM MYTEM XJIOPHUIA- OpoMUA-, HOAUNI-, KapOoHaT-, ¢ocdar-, cunukar-, cyiabpar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHUS M MOHBI M3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHUYECKUX
BELIECTB;

14) npumensimv OCHOBHBIC OIEpPALUM MBICIUTEIBHON ACSITENPHOCTH — aHAM3 M CUHTE3, CPaBHEHHUE,
000011eHne, CcHCTEMaTU3alllio, BBISIBICHHWE MPUYMHHO-CIEACTBEHHBIX CBS3€H — Il M3YyYEHHUS CBOMCTB
BEIIECTB M XUMHMYECKUX PEAKIMi{; €CTeCTBEHHO-HAay4YHbIe METO/bl MO3HAaHUs — HAOJII0JICHUe, U3MEpeHue,
MO/IEJIMPOBAHUE, IKCIIEPUMEHT (PEeabHbIM U MBICIEHHBIN).

3. TEMATHYECKOE IINTAHUPOBAHHUE

Ne Pa3ngen/Tema KonuyectBo DJIeKTPOHHBIE y4eOHO-MeToIMYeCKHe MaTepHaJIbl
n/n 4acoB,
OTBOAMMBIX

Ha OCBOCHHEC
TEMbI

8 KJIACC

POII https://resh.edu.ru/subject/lesson/1521/start
1 HepBOHa‘IaJ'II)HI)Ie 25 POII https://resh.edu.ru/subject/lesson/1521/train/#151055
XUMUYECKHE TTOHSTHS A — KJIACC https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-
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https://resh.edu.ru/subject/lesson/1521/start
https://resh.edu.ru/subject/lesson/1521/train/#151055
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924

BaxHelme 232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
IpEeACTAaBUTECIIN 25 P31 https://resh.edu.ru/subject/lesson/1522/start/
HCOPraHN4YeCKuX Enunas komiexunst LLOP
BEIIECCTB http://files.school-collection.edu.ru/dlrstore/827c6211-28d2-e054-7cf4-08a02f9893a7/index.htm
POII https://resh.edu.ru/subject/lesson/1486/start/
o PO https://resh.edu.ru/subject/lesson/1486/train/#156743
HepI/IOIlI/I‘IeCKI/II/I PDII https://resh.edu.ru/subject/lesson/1486/train/#156739
3aKOH U POIII https://resh.edu.ru/subject/lesson/1486/main/
POIII https://resh.edu.ru/subject/lesson/1520/main/
HepHOI[quCKaH MOPTAJI 10 XUMHU CHEMEGE.RU https://chemege.ru/termochemistry/
crucreMa POI https://resh.edu.ru/subject/lesson/2437/main/
POI https://resh.edu.ru/subject/lesson/2446/train/#208147
XUMHYCCKUX Hsnareanctio «IIpocsemenne» https://uchitel.club/events/vodorod-teoriya
PO https://resh.edu.ru/subject/lesson/3119/start/
SJICMCHTOB I[ . 18 Eauna xosnexkuus IIOP http:/files.school-collection.edu.ru/dlrstore/8dc8f4f8-0389-45f5-2fb6-
Menpaeneena. 08dcac38a308/index.htm
PO https://resh.edu.ru/subject/lesson/2055/train/#194309
CTpOGHI/Ie aTOMOB. POII https://resh.edu.ru/subject/lesson/2054/train/#194323
XumMudeckas CBs3b. PIII https://resh.edu.ru/subject/lesson/2062/main/
OKHUCINTEIIBHO-
BOCCTAHOBHUTCJIIBHBIC
pCaKnnun
Hroro 8 xinacc 68
9 KJIACC
PO https://resh.edu.ru/subject/lesson/2053/start/
BemectBo u 20 POII https://resh.edu.ru/subject/lesson/2051/train/#194717
PO https://resh.edu.ru/subject/lesson/2048/train/#194293
XUMUHCCKad peakinsg PO https://resh.edu.ru/subject/lesson/2440/train/#194614
Hemeramnsl 1 ux PO https://resh.edu.ru/subject/lesson/2440/train/#194609
COE/TMHEHNS 29 51 — KJIACC https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-
MeTaiuibl U UX sostavu-vstupivshikh- -212243
16 MOPTAJI IO XUMUU CHEMEGE.RU https://chemege.ru/classification-chemical-reaction/
CoCMHCHUA S - KJIACC https://www.yaklass.ru/p/himija/9-klass/lassifikatciia-khimicheskikh-reaktcii-i-
XUMHS U zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-
3 effektu-228606
OKpYy’Karomas cpeiia PO https://resh.edu.ru/subject/lesson/2437/main/
PO https://resh.edu. ru/subject/lesson/2102/main/
POII https://resh.edu.ru/subject/lesson/2103/main/
Emunas xosurexnus LIOP http:/files.school-collection.edu.ru/dlrstore/c840e27e-1c36-6bf2-
cff7-17444b1808f9/index.htm
S - KJIACC
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
PO https://resh.edu.ru/subject/lesson/2104/start/
PO https://resh.edu.ru/subject/lesson/2104/train/#194957
S - KJIACC
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-
kislot-osnovanii-i-solei-102805
PO https://resh.edu.ru/subject/lesson/1518/main/
PO https://resh.edu.ru/subject/lesson/1606/train/#208330
PO https://resh.edu.ru/subject/lesson/1606/main/
PO https://resh.edu.ru/subject/lesson/1518/train/#189678
Hroro 9 kiaacc 68 S1- KJIACC

https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/-reaktcii-ionnogo-obmena-reaktciia-
neitralizatcii-141555

POl

https://resh.edu.ru/subject/lesson/1603/main/

PO https://resh.edu.ru/subject/lesson/1603/train/#194884

1 - KJIACC
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/obnaruzhenie-ionov-232926
MMOPTAJI IO XUMUU CHEMEGE.RU
https://chemege.ru/kachestvennye-reakcii-neorganika/

PO https://resh.edu.ru/subject/lesson/3123/main/

Enunas kojuiekuus [HOP
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01lab-0e3a-
alcd26d56d67/23537/?interface=pupil&class[]=50&class[]=51&class[]=53&class[]=54&subjec
t=31

PO https://resh.edu.ru/subject/lesson/2101/start/

Enunas kojexnus [HOP
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https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
https://resh.edu.ru/subject/lesson/1522/start/
http://files.school-collection.edu.ru/dlrstore/827c6211-28d2-e054-7cf4-08a02f9893a7/index.htm
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/train/#156743
https://resh.edu.ru/subject/lesson/1486/train/#156739
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1520/main/
https://chemege.ru/termochemistry/
https://resh.edu.ru/subject/lesson/2437/main/
https://resh.edu.ru/subject/lesson/2446/train/#208147
https://uchitel.club/events/vodorod-teoriya
https://resh.edu.ru/subject/lesson/3119/start/
http://files.school-collection.edu.ru/dlrstore/8dc8f4f8-0389-45f5-2fb6-08dcac38a308/index.htm
http://files.school-collection.edu.ru/dlrstore/8dc8f4f8-0389-45f5-2fb6-08dcac38a308/index.htm
https://resh.edu.ru/subject/lesson/2055/train/#194309
https://resh.edu.ru/subject/lesson/2054/train/#194323
https://resh.edu.ru/subject/lesson/2062/main/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/train/#194717
https://resh.edu.ru/subject/lesson/2048/train/#194293
https://resh.edu.ru/subject/lesson/2440/train/#194614
https://resh.edu.ru/subject/lesson/2440/train/#194609
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://chemege.ru/classification-chemical-reaction/
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606
https://resh.edu.ru/subject/lesson/2437/main/
https://resh.edu.ru/subject/lesson/2103/main/
http://files.school-collection.edu.ru/dlrstore/c840e27e-1c36-6bf2-cff7-17444b1808f9/index.htm
http://files.school-collection.edu.ru/dlrstore/c840e27e-1c36-6bf2-cff7-17444b1808f9/index.htm
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