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8 kJacc.

ITepBoHavabHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumun. Ponb XxumMuu B XKU3HM 4eioBeka. Tena u BemecrBa. @U3nueckue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [IoHATHE 0 MeToAax MO3HAHUS B XMMHUHU. XUMHS B
cucreMe Hayk. UucTele BemecTBa U cMecu. CriocoObl pa3eneHus CMecen.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31€eMEHTbl. CUMBOJIBI XMMHUECKUX JIeMEHTOB. IIpocTsie n
CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas (opmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHas aromMHas Macca. OTHOCUTENBbHas MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEAMHEHUH.

DusnyecKkue U XUMUYECKHUE SBICHUS. XUMUYECKas peakuys U €€ NPU3HAKU. 3aKOH COXPaHCHUS
Macchl BeIECTB. XUMHUUECKUe ypaBHeHUs. Kitaccupukaimst XAMHYECKUX peakuuil (CoeTnHEHHS,
pa3oKeHM S, 3aMeIIeHus, 0OOMEHA).

XUMHUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IOCYAOH, C mpaBwiaMu paboThl B
nabopatopun M npuéMaMu oOpalieHuss ¢ JabopaTOpHBIM O000pYyIOBaHMEM; H3Y4YEHUE U
onucaHue PU3MUECKUX CBOMCTB 00pa3lOB HEOPraHMUECKUX BEUIECTB; HAOMOJeHHE (PU3NIECKUX
(maBiieHHE BOCKa, TasHUE JIbJa, paCTUPAaHUE caxapa B CTYNKe, KUIICHHE M KOHJEHCAllUs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHNWE MEIHOMN NMPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KUCJIOTON) SIBJICHUH, HAOJIIOJCHHE M ONMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIHi
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOpUAOM Oapusi, pasioKeHUe
runpokcuaa meau(ll) npu HarpeBanuu, B3aumojieiicTBue xenesa ¢ pactBopoM coiau menu(Il));
u3ydeHre crnocoOO0B paszenieHusi cMeceld (C MOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
JUCTWIIALMS, XpoMaTtorpadus), MpOBEIEHHE OYMCTKM IOBAPEHHOM CojiM; HaOIoAeHue u
ONMCAHUE PE3yJIbTaTOB IPOBEJCHUS OINbITA, WILIIOCTPUPYIOLIErO 3aKOH COXPAHEHHS MacChl;
co3/laHue MoJieNiel MOJIeKyI (IIapOCTEPHKHEBBIX).

BaxkHeiiliue npeacTaBUTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx - cmech razos. CocraB Bo3ayxa. Kucimopon — 3I€MEHT M NpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — aIOTpOnHas MOJU(pHUKAIHS
KHCIIOpO/1a.

TennoBoil 3¢p¢dexkT XUMHUECKOW peakUud, TEPMOXUMHUYECKHE YpaBHEHHUS, DOK30- H
SHIOTEPMUYECKHE peakuuu. TOoImauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — snemeHT 1 npocroe BemiecTBo. HaxoxaeHue Bogopoaa B npupoje, pusndeckue u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOcO0b! omydeHus. Kucnotel u conu.

KonuyectBo BemectBa. Monbs. MomnspHast Macca. 3akoH ABorazpo. MossipHblii 00bEM Ta30B.
PacuéTsl MO0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue CcBoMCcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble U
HEHACBIILICHHbIE PAacTBOpBl. PacTBOpUMOCTh BemlecTB B Bojae.MaccoBast 10 BellecTBa B
pactBope. XuMHUYecKue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJIE M B KU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje. 3arpsi3HEeHHe NPUPOAHBIX BojA. OXpaHa M OYHCTKA
NIPUPOIHBIX BOJI.

Knaccugukanuss  Heopranmueckux coeguHeHuidl. Oxcuabl.  Knaccudukamuss — OKCHAOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJIOB (MEXIyHapoJHasi U TpuBHaJbHasA). PU3MUECKUE U XMMUYECKHE CBOICTBAa OKCHIOB.
[Tonydyenune OKCHUIOB.

OcnoBanus. Knaccudukanus ocHoBaHMiM: IIENOYM W HEpacTBOPHUMBIE  OCHOBAHMAL.
Homenknarypa ocHoBaHu# (MeXayHapojaHas W TpuBUajibHas). DU3MUECKHEe U XHUMUYECKUE
cBoMcTBa OCHOBaHUU. [loirydenre oCHOBaHMIA.



Kucnotsl. Knaccudukamus xucnor. Homenknarypa KUCIOT (MEXAyHApOIHast U TPUBHAIBHAS).
dusnyeckue U XUMHYECKHE CBOMCTBA KHUCIOT. Psang aktuBHocTth MetauioB H. H. Bekerosa.
[lony4yeHue KUCIoT.

Comu. Homenkiarypa coseil (MeXIyHapoaHas M TpUBHUaIbHAsA). DU3HUYECKHE M XUMUUYECKUE
cBoiicTBa conel. [lonyuenue coneil.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

XVUMHYECKUHN SKCIIEPUMEHT: KAUECTBEHHOE OIPEAEICHUE COJEP)KaHUs KHUCIOpOAAa B BO3IYXE;
MoJlyueHue, coOMpaHue, paclio3HaBaHWE U U3YYEHHE CBOICTB KHUCJIOpOJa; HaOIIoAeHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBHSI BO3SHUKHOBEHHS M NPEKPAIIECHUs TOPEHUs
(moxkapa); O3HAKOMJICHHE C oOOpa3laMd OKCHJOB M OIHCAaHWE HUX CBOMCTB; MOJIyuyeHHE,
coOupaHue, paclo3HaBaHUE U H3YYEHHME CBOWMCTB BoaOpoAa (TOpeHue); B3aUMOJCHCTBHE
Bojopona ¢ okcunom Menu(Il) (Bo3MOKHO HCIIONB30BaHHE BUICOMATEPHANIOB); HAOIO/IEHUE
00pa3IoB BEMIECTB KOJINYECTBOM 1 MOJIb; HCCIeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
pPa3IMYHON PAacCTBOPUMOCTBIO; MPUTOTOBIEHWE PACTBOPOB C OIPEAEIEHHONW MAacCOBOM JoJel
pPacTBOPEHHOTO BEILIECTBA; B3aMMOJIEUCTBHE BOABI C METAUIaMU (HATPUEM M KaJbLIUEM)
(BO3MOYKHO HCIIOJIb30BAaHKME BHIEOMATEPUANIOB); OMpEesieHue PAaCTBOPOB KHUCIIOT M IIEI0YeH C
MOMOUIbI0 HMHJUKATOPOB; HCCIEAOBaHUE O0O0pa3lOB HEOPTaHWYECKUX BEHIECTB PAa3IMYHBIX
KJIACCOB; HAONIOJICHHE W3MEHEHHsS OKPAaCKM WHIMKATOPOB B PACTBOpaxX KHUCIOT M MIETOYCH;
uzydeHue B3aumoaeirictBus oxcuaa wmeau(ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KHCIOT C
METaJUIAMM, PEAaKLUN HEUTpaJM3aluy; I0Jy4YEHUE HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHUE
OJIHOIO0 MeTajula JIPyTMM K3 pacTBOpa COJU; PEIICHHE SKCHEPUMEHTANbHBIX 3a1ad [0 TeMe
«Baxnennme KiIaccel HEOPraHMYECKUX COCAUHEHUN».

Ilepuoauyeckunii 3axkoH u Ilepumoamyeckass cucreMa XuUMH4YecKux »djemeHtoB /[I. H.
Menpesieesa. Ctpoenune aToMoB. XUMHYECKasi CBA3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[lepBble MOMBITKM KiIaccH(UKALUMU XUMUYECKHUX 3JIeMEeHTOB. [loHsATHE O rpymmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHBbIE M ILEJIOYHO3EMENbHbIE METaUlbl, TIaJOr€Hbl, WHEPTHBIC TIa3bl).
DJeMeHThl, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI U THAPOKCU/IBL.

Ilepnonnueckuil 3akoH. Ilepuonuyeckas cucremMa xumudeckux sineMeHToB /1. 1. Menneneesa.
Kopotkonepuonnas u anuHHonepuonHass ¢opmbl Ilepuonuueckoil cucTeMbl XUMHYECKHX
anemenToB JI. . MenneneeBa. Ilepuons! u rpynnel. @U3NYECKHUl CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB IEPHO/Ia ¥ TPYIIIHLI JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3orombl. DnexkTponsl. CTpoeHHE 3JIEKTPOHHBIX
oOonouek aToMoB mepBbIX 20 xumuuyeckux sneMeHTOB [lepuoanyeckoit cucremsr /[l U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO IEMEHTA M0 €ro NoJIoKEeHUIo B lleproanueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS pPajguyca aTOMOB XHMHUYECKHUX D3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpyNnaM M Inepuojam. 3HaueHue llepmonmyeckoro 3akoHa
Ilepponnueckol CHCTEMBl XMMHMYECKUX JJIEMEHTOB Ul Pa3BUTHS HAyku W npaktuku. [[. M.
MeHneneeB — yd€HBIN U TPaXkIaHNH.

Xumudeckasi cBsizb. KoBaneHTHas (MOJsipHAs U HEMOJSAPHAsH) CBSI3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMHYECKHX 3JIeMEHTOB. VloHHas1 CBSI3b.

Crenenp okxucieHus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. Ilporecchl okucineHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUH OKCIEPUMEHT: H3ydeHHe OOpa3loB BEUIECTB METAIJIOB M HEMETaJUIOB;
B3aMMOJEICTBHE T'MIPOKCHIA IIMHKA C PACTBOPAMM KHMCIOT U IIENO0YEH; MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3I0kKEHUS, COETUHEHNS).

Me:xnpeamerHbie CBA3H

Peanm3zanust MeXIpeIMETHBIX CBSI3€H NMPU M3yYCHHH XUMHUU B 8 Kilacce OCYIIECTBISIETCS depes
UCITOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK M TOHITUH, SBISIOIIUXCS
CUCTEMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTECTBECHHO-HAYUYHOI'O IUKJIA.



OOmme ecTecTBEHHO-HAYYHbIC MOHSATHS: HAy4HBIA (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHaIuU3,
CHHTE3, Kiaccu(ukamusi, TEePUOJUYHOCTh, HAOIIOJEHHE, OKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICITb, SIBIICHUE.

Owusuka: wmarepus, aTOM, OJEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIWJ, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJA, DJICKTPUYECKHI 3apsiji, BEIECTBO, TeJl0, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (DU3MYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, TUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 kJjacc

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuil 3akoH. Ilepuonuyeckas cucreMa xumudeckux sieMeHToB /1. 1. Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTH B M3MEHCHMM CBOWCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIMsl, KAJIBLIHS U UX COCAUHEHUI B COOTBETCTBUH C IIOJOKEHUEM JIEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMUUYECKOM CBSI3U. THUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEIECTB (MEXyHapOoJHasl U TPUBUAJIbHAS).
XUMHYECKHE CBOICTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjlaccaM HEOpraHM4eCKHX
COEIMHEHUH, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccudpukanuss XUMHUYECKUX pEaKUUi 1O pa3inYHbIM TpU3HAKaM (10 YHUCITy U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopoctu xumuuyeckoil peakuuu. [loHsiTue 00 0OpaTMMBIX M HEOOPAaTUMBIX
XUMHUYECKMX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIHUAONIME HA CKOPOCTh XUMHUYECKOW pEaKIUU U
I10JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIMM,  JJEKTPOHHBIM  OalaHC  OKUCIMTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBleHWE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajlaHca.

Teopust 2IEKTPONUTUYECKON AUCCOLMALUHU. OJEKTPOIMTHI MU HE- JJIEKTPOJIUTHL. KaTHOHBI,
QHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakuyu moHHoro oOmeHa. YcCllOBUSI NPOTEKaHUS peakUUid HMOHHOrO OOMEHa, IOJIHbIE U
COKpAaIlEHHBIE MOHHBIE ypaBHEHUs peakuui. CBONCTBa KUCJIOT, OCHOBAaHUM U COJEH B CBETE
NpEJCTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIpPONIHU3E CONEN.

XVUMUYECKUN JKCHEPUMEHT: O3HAKOMJIEHHE C MOJCNISAMHM KPUCTAUNIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIIEeCTB — METAUIOB U HEMETAJUIOB (rpaduTa U anMmasa), CJIOKHBIX BEIIECTB
(x71opuma HaTpHsi); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHW peakuuu OT
BO3CUCTBUS PA3IMYHBIX (DAKTOPOB; MCCIIEAOBAHHE JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB,
mpouecca  AMCCOIMAIlMM  KUCJIOT, Iieouyed U coiel  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WIUIIOCTPUPYIOLUIMX MPU3HAKU MPOTEKAHMS peaKLui
HOHHOTO oOmeHa (oOpa3oBaHHME OcaaKa, BBIIEIECHHWE Tasza, OO0pa30BaHWE BOJBI); OMBITOB,
WUTIOCTPUPYIOIIMUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEeHHE, peakuun
pa3joXKeHUsl, COEAUHEHMs); paclo3HaBaHHME HEOPraHWYECKHUX BEIIeCTB €  IOMOIIBIO
KAauECTBEHHBIX PEaKLUi Ha MOHBI; PEIICHNE DKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl U UX COeIUHEHUS
OO6mass xapakTepucThka ragoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHue u (pU3NUECKUe CBONCTBA MPOCTHIX BEIIECTB — TaJIOTeHOB. XMMUYECKHE



CBOICTBa Ha mpuMepe Xjopa (B3aMMOAECHUCTBHE C MeETalllaMU, HEMETaJlJIaMM, IIEI0YaMH).
XnopoBogopoa. ConsiHas KUCI0Ta, XMMUYECKHUE CBOMCTBA, MOJIy4YeHHE, TpuMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJOpPOJA Ha OpraHU3M 4eJoBeKa. BakHellne XJIOpHIbl U MX HaXO0XJIECHUE
B IIPUPO/JIE.

OO6mass xapakrepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

Crpoenrie u (u3MYECKUe CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA M CEpbl. AJUIOTPOITHBIC
Moau(dUKaMK KUCIOpoJa W cepbl. XHUMUYECKUE CBOMCTBa cepbl. CepoBOJIOpO, CTpPOEHUE,
¢du3nueckne 1 XUMUYECKHe cBoWCTBA. OKCUIBI Cephl KaK MPEJACTAaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucnota, (pu3nMueckue M XHMMHUYECKHE CBOMCTBa (00IIME Kak IMpeICcTaBUTENs Kiacca
KACIOT M crenupudeckue). XUMHUYECKUE pPEaKLUH, JIeKallue B OCHOBE MPOMBIIIICHHOTO
crocoba moisydyeHus cepHoil kucioThl. [Ipumenenue. Coiu cepHOW KUCIOTHI, KayeCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxaeHue cepel M €€ COCIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPY)KAIOIIEeH cpeAbl COENMHEHUSMU cepbl (KUCIOTHBIE IOXKAH, 3arps3HEHHe
BO3/yXa M BOAOEMOB), CITOCOOBI €r0 MPEIOTBPALICHHUS.

OO61mas xapakTepucTka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETIEHH OKUCIICHHUS.

A30T, pacipocTpaHeHue B MPHUPOJE, PU3MUECKUE U XUMUYECKHUe cBoiicTBa. KpyroBopot a3ora B
npupoje. AMMHUaK, ero (pu3MYecKue U XUMUYECKUE CBOICTBaA, Moay4yeHue u npumeHenue. Comu
aMMOHUS, WX (PU3NYECKHE M XMMHUYECKHE CBOWCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THas KUCIIOTA, €€ MoyiyueHue, Gu3niecKkue u XUMUYECKHue CBOMCTBA (001mue
KaK MpEICTaBUTEN Kiacca KUCIOT M crnenududeckue). Vcnonb3oBaHue HHUTPATOB M COJICH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAO0OpeHUH. XUMHUYECKOe 3arpsi3HEHHE OKpYXKalollei
CpeJibl COETMHEHUSAMHU a30Ta (KUCIOTHBIE JI0KIH, 3arPSA3HEHNE BO3/yXa, [TIOUBbI U BOJOEMOB).
®ochop, amnorponnsie Mmogudukanuu docdopa, puzndeckrue U XUMHUECKHUE cBOcTBa. OKcU
dochopa(V) u dochopHas kucinora, (HU3MYECKHE W XUMHUYECCKHE CBOWCTBA, TOJIy4YCHHE.
Hcnons3oBanue ¢pocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUH.

OO6mass xapakrepuctuka 3i1eMeHTOB [VA-rpynnbel. OCOOEHHOCTM CTPOEHHSI aTOMOB,
XapaKTEepHBIE CTENICHN OKUCIICHHUSI.

VYraepon, awioTpomHble MoAM(HKAINK, PpacHpOCTpaHEHHWE B Tpupoae, (U3NYECKHEe U
XUMHYECKHe cBoiicTBa. Ancop6mus. Kpyrosopot yrinepona B mpupozge. OKCuabl yraepoza, ux
¢uznueckue M XUMHUYECKHE CBOMCTBa, [EWCTBUE Ha JKUBBIE OpPraHU3MbI, IOJy4YCHHE
U IPUMEHEHUe. DKOJOTMYecKue MpoOJIeMbl, CBs3aHHbBIe ¢ okcujaoM yriaepona(lV); rumoresa
[J100abHOTO MOTEIUIEHNs KJIMMaTa; MapHUKOBBIN 3Q@eKkT. YroyibHas KUCIOTa U €€ COJHU, MX
¢u3nyeckue U XMMUYECKHE CBOMCTBA, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbL. Mcronb3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE, TPOMBIIUIEHHOCTH U
CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIUHEHUSX yriepoja (MeTaH,
3TaH, JTWJIEH, alleTUJIEH, TaHoJ, TJIMLEPUH, YKCyCHas Kuciora). MIX coctaB M XMMHUYECKOe
ctpoenue. [loHsTHE 0 OMOIOTMYECKH BaXKHBIX BEILIECTBAX: JKHpax, Oelikax, yrieBojax — M MX
ponu B JKM3HM 4YelloBeKa. MaTepuanbHOE€ €JUHCTBO OPraHMYeCKMX W HEOPraHMYeCKHX
COCTUHEHUH.

KpemHuii, ero ¢usndeckue U XUMHYECKHUE CBOMCTBA, MOMy4YeHUE U nmpuMeHeHue. CoeTuHeHus
KpeMHus B npupoje. OOuue npeacrapiaeHus 00 okcune kpeMHuss(IV) u kpeMHHEBOH KuCIOTE.
Cunukatel, WX MHCIOJIb30BaHME B OBITY, MEIUIMHE, NPOMBIIIJICHHOCTU. BaxHeimune
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGremsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTepPHAIOB B IOBCEAHEBHOM KU3HU.

XUMHUYECKUHN 3KCIIEPUMEHT: M3y4eHHE O0Opa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJSTHON
KHCJIOTHI; POBEJICHHE KaUeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HaOIIO/IeHHE MPU3HAKOB UX
MIPOTEKAHUS; OMBITHI, OTpaXkarolue (PU3NYECKHE W XHUMHUYECKHE CBOICTBa TaJIOTEHOB U HX
COEMHEHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHEOMATEPHAJTIOB); O3HAKOMIIEHHE C OOpa3laMu
XJIOPUJIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE ¢ o0pa3liaMu cepbl U €€ COeTUHEHUSMU (BO3MOXKHO
UCTOJIb30BaHUE BHJICOMATEpUANIOB); HAOMIOJEHME THpoliecca OOYIIMBaHHUS —caxapa I0J
JNEHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI; H3Yy4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJCHHE KAueCTBEHHOW peakiuu Ha Cyib(paT-uoH U



HaOJroleHne Tpu3HaKa e€ MPOTEKaHHs; O3HAKOMIIEHHE ¢ (DPU3MUYECKMMM CBOMCTBAMHU a30Ta,
dbochopa W uX coeaguHEHUU (BO3MOXKHO HCIIOJIB30BAHKME BHJACOMATEpUaAIoOB), oOpazmamMu
a30THBIX U (QochOpHBIX yHOOpPEHMI; MONydeHHe, coOMpaHMe, pPACHO3HABaHUE M H3Yy4EHHUE
CBOICTB aMMHMaka; MPOBEJEHUE KAaueCTBEHHBIX pEaKIMil Ha HMOH aMMOHHUA U Qochar-nuoH u
M3y4YECHHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIEIECH KPUCTATUTHUECKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C IPOIIECCOM aCcOpPOLINU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa; IOJyuyeHue, coOHupaHue,
pacro3HaBaHHE U U3yYEHUE CBOMCTB YIJIEKHUCIIOTO Ia3a; MPOBEACHUE KaUeCTBEHHBIX peakluil Ha
KapOoOHAT- M CHJIMKAT-HOHBl U M3YYEHHE TMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C
IPOAYKIMEN CUIMKATHOW IPOMBIIIJIEHHOCTH; PELIEHHE SKCIIEPUMEHTAJIBHBIX 3ajad 0 TEeMe
«Baxxnelme HeMeTauIbl U UX COCAMHEHUS.

MeTa/libl M MX COCAUHEHUS

OO0m1as xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU HMX IOJIOKEHUS B
[lepuoauueckoit cucreme xumuueckux siemMeHToB J[. M. MenaeneeBa M CTpO€HUS aTOMOB.
Crpoenue MeramioB. MeramMueckass CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MeTaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTaiuibl: nojokeHue B Ilepuoandeckoi cucreme xuMuueckux snemeHtoB J[. U.
MeneneeBa; CTpO€HHE HX aTOMOB; HaxoxJIeHue B mpupoje. dusmyeckne U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[IlenoyHo3emMenbHBIE METAJUIBI MArHUM W KajblWi: moJjioxkeHue B llepmoamdeckon cucreme
xuMuueckux 3neMeHToB [[. M. MenneneeBa; CTpoeHHE MX aTOMOB; HaXOXKIEHUE B IPHUPOJE.
PuU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BaxkHeNIMe COCAUHEHUS KaJlbIUs
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux anemenroB /[, U.
MenpeneeBa; CTpO€HHE aTOMa; HaxoxaAeHue B npupoae. dusznueckne U XUMUUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCUIA M THUIPOKCHIA AITFOMUHUS.

Kene3o: nonoxenue B [lepuoanueckoil cucreme xumuueckux sneMeHToB JI. 1. Menneneesa;
CTPOEHUE aTOMa; HAXOXKJICHWE B mpupoje. Pu3MYecKHe M XHUMHUYECKUE CBOWCTBA XKejesa.
Oxkcunsl, runpokcuasl u conu xxenesa(ll) u sxeneza(Ill), ux coctas, CBONCTBA U MOTYYECHHUE.
XUMHUYECKUN OSKCIEPUMEHT: O3HAaKOMJIEHHE ¢ o0pa3llaMd METAIOB W CIUIaBOB, HX
bu3MYECKUMU  CBOMCTBAMH; H3y4YEHHE pE3yJIbTaTOB KOPPO3UH METalIOB  (BO3MOXKHO
WCIIOJIb30BAaHNE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJbIIUS U HATPUS
C BOJIOH (BO3MOXHO HCIIOJIb30BaHNE BUICOMATEPHAIIOB); HCCIEAOBAHNE CBOMCTB JKECTKOM BOJIBI;
mpoiiecca TOPEHHUsl >Kele3a B KHUCIOpoJe (BO3MOXKHO HMCIOJIB30BaHUE BUIEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIUi HAa MOHBI (MarHus, KaJbIHs, aTIOMUHUS, ITUHKA,
xkenesa(ll) m xeneza(Ill), menu(Il)); mHabmromeHuwe W ommMcaHWe MPOIECCOB OKpAIIUBAHUS
IUIAMEHU MOHAMU HATPHs, Kaluus M Kaublus (BO3MOKHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB);
uccieaoBaHre aMm(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS U THAPOKCUJA IIMHKA; PEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeNIIne MEeTallIbl U UX COCIMHEHUS.

XuMus M OKpyxKamoLas cpeia

HoBble maTepuaniel U TexHOJOrnu. BemecTBa u MaTepuanbl B TOBCEAHEBHOM KU3HH YEJIOBEKA.
Xumusi U 3710poBbe. be3zomacHoe HCIONB30BaHHE BEIIECTB M XMMHMUYECKHX pEaKkIuil B OBITY.
IlepBags mnoMomnip 0P XMUMHYECKHMX OXKOrax U oTpaBieHHAX. OCHOBBI JKOJOTHYECKOU
IrPaMOTHOCTH. XHMMMUYECKOE 3arpsi3HEHUE OKpYy)Karolleld cpeabl (MpeaenpHas JoImycTuMast
koHeHTpauus Beniects — [1/1K). Ponb XxuMun B pemieHu 3K0JI0THYECKUX MTPOoOIIeM.
[TpupoaHble HMCTOYHHMKH YIJIEBOAOPOAOB (Yrosib, HPUPOAHBIM Tra3, He(pTh), MPOIYKTHl HX
nepepaboTKH, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.



XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE OOpa3lloB MaTepHasioB (CTEKJO, CIUIABbl METAJJIOB,
HOJIMMEPHBIE MAaTEPUAIIBI).

MexnpeaMeTHbIe CBS3H

Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yUYEHUU XMMHUHU B 9 Kiacce OCYIIECTBISETCS depes
HCIIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHSATHN, TaK W TIOHATHH, SBISIOIIUXCS
CUCTCMHBIMU I OTOCJIBHBIX HpGI[MeTOB eCTeCTBeHHO-Hay‘-IHOFO IIHUKIJIA. Peanmauml
MEXIPEJAMETHBIX CBsI3¢H MNpH M3YYCHHMH XHMHH B 9 Kiacce OCYIIECTBISETCS uepes
HUCIIOJIB30BAHUC KaK 06H_[I/IX GCTeCTBeHHO-HaY'-IHBIX HOHﬂTHﬁ, TaKk U HOHHTHfI, SABJIISTFOIIIUX CSL
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC IMOHSATHS: HAY4YHBIA (PAKT, TUIIOTE3a, 3aKOH, TEOPHsS, aHAJM3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHHUE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MaTepPHAIIBL.

®dusmka: MaTepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIUJ, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEI0, 00BhEM, arperaTHoe COCTOSHHME BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAas pPEmIETKa, CIUIaBbl, (U3UYCCKHE BEIIMYHHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, IMJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocuHres, npixanue, Ouocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIE YAOOpEHUs,
MI/IKpOE)JIeMeHTBI, MaKpOBJIeMeHTI)I, IIUTATCJIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE IMOPOJbI, MOJE3HBIC HCKOMAeMbIC,
TOILTHUBO, BOJHEIE PECYPCHIL.

2.J1nanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MMpeAMeTa.
JInuHOCTHBIE pe3yJIbTaThl

JIn4HOCTHBIE pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0ILIEr0 00pa30BaHus JOCTUTAIOTCS
B X07i¢ 00y4eHMsI XUMHHU B €IMHCTBE y4eOHOW U BOCIIUTATEIbHON 1€ TEIbHOCTH B COOTBETCTBUU
C TpaauIIUOHHBIMHU pOCCI/If/'ICKI/IMI/I CONMOKYJIbTYPHBIMU u AYXOBHO-HPAaBCTBECHHBIMUA
LEHHOCTSIMU, MPHUHATHIMUA B OOIIECTBE IpaBUJIaMM M HOPMaMM MOBEACHUS U CIIOCOOCTBYIOT
IpoleccaM caMOINO3HaHMs, CAMOPA3BUTHUS U COLMATIM3ALMU 00yJarOIIUXCsl.

JIMYHOCTHBIE pe3yabTaThl OTPAXkKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCIIE B YACTH:
IIaTproTHYecKOro BOCIMTAHUS

1) EHHOCTHOTO OTHOLICHHMS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyUYHOMY
HacJICAUO, IIOHHUMAaHHA 3HAUYCHUA XUMHYECKOHN HAayYKH B JXWU3HHU COBPEMCHHOI'O O6HI€CTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHON MH(OpMaIuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IeCTBa;

I'pasknanckoro BocnuTanus

2) mpeAcTaBiE€HUS O COLMAJIBHBIX HOpPMax M MpaBWJIaX MEXJINYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM U APYrHX BUJAX NESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBbHOCTH IIPU BBIITOJTHCHHUHU y‘Ie6HBIX, IIO3HaBAaTCJIbHBIX 3a1a4, BBIITOJIHCHHUHU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOINIM B TMpoliecce 3TOM y4eOHOM AesITeNbHOCTH; TOTOBHOCTH OLIEHHUBAaTh CBOE
MOBEJCHUE U IIOCTYIIKM CBOMX TOBAapHUIIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCJIEICTBUI MIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 O3HAHUA

3) MUPOBO33pEHYECKUX MPEJICTABICHUN O BEIIECTBE U XUMHUUYECKOM peakluu, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIIAIOIIMX OCHOBY JJIs IIOHMMAHUS CYLIHOCTH
HAayYHOW KapTUHBI MUpPA; MPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI MPUPOIBL,
B3aUMOCBA35IX UEJIOBEKAa C IPUPOJHOM Cpefoi, O poiav XHUMHM B IIO3HAHUU OTHUX
3aKOHOMEPHOCTEH;



4) mo3HaBaTeJIbHBIX MOTHBOB, HAIPaBJICHHBIX HAa MOJYYEHHE HOBBIX 3HAHUW 1O XUMUH,
HEOOXOAUMBIX IS OOBSICHEHUST HAOIIOJAEMBIX MTPOIIECCOB U SBJICHHI;

5) mo3HaBaTeNbHOM, MH(GOPMAIIMOHHONW M YHTATENBCKOM KyJIBTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIHUTEpaTypoH, AOCTYNHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,

6) uHTepeca K OOYyYEHHUIO U TMO3HAHHIO, JIFOOO3HATEILHOCTH, TOTOBHOCTU M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBIEHHOCTU U YPOBHs 00y4YEeHHUS B lajbHeHIIEeM;

@®opMHPOBAHHSA KYJIbTYPbI 310POBbSI

7) oco3HaHMSI LIEHHOCTH KH3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBbBIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHMS TIOCICACTBUN WM HENPHUSTHUS BPEIHBIX MPHUBBIYCK
(ymoTpeOaeHuss ajakorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0€30MacHOCTH NP OOPAICHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U pealbHOMN KH3HHU;
TpynoBoro BocnuTaHus

8) mHTEepeca K MPaKTHUECKOMY H3YyYEHHIO Ipodeccuil U TpyJaa pa3iIudyHOro poja, yBaXKEHHE K
TPy U pe3yldpTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE HPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BBIOOpAa MHIWBUIYaJbHOW TPAEKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHemHol mpohecCHuOHaTbHON NeATeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHUI; TOTOBHOCTh aJalITUPOBATHCS B MPOPECCHOHATBHON CPE/IE;
IKOJ0rH4€eCKOro0 BOCIIUTAHUA

9) PKONOTMYECKU 1EIECO00Pa3HOTO OTHOIIECHUSI K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH 3JJ0pPOBOro U Oe3omacHOoro obpasza KH3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (H3MYECKOMY W ICHXHUYECKOMY 370POBBIO,
OCO3HAHUSA IIEHHOCTH COOIOJCHUS MpaBUl O€30MaCcCHOTO MOBEACHUS IPU paboOTe ¢ BElleCTBAMU,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

10) crtocoOHOCTH MPUMEHSTH 3HAHUS, TOJy4yaeMble TIPU U3YUYEHUU XUMUH, U PELIeHHUs 3a/1ad,
CBSI3aHHBIX C OKPYXKaIOLEH IPUPOIHON CPENOH, OBBIIICHHS YPOBHS 3KOJOTHUYECKON KYJIbTYPHI,
OCO3HAaHUA TNO0ATBHOTO XapakTepa OHKOJIOTMYECKUX TMpoOieM U MyTed uX pelieHus
MOCPEJICTBOM METOJOB XUMHH;

11) D>KOIOTMYECKOTO MBIIUICHHUS, YMEHUS PYKOBOACTBOBATHCA KM B I[103HABATEIbHOM,
KOMMYHUKATUBHOMN U COIIMAJIbHON MPAKTUKE.

MeTal’lpeJIMeTH])Ie Pe3yJdbTaThbl

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAUUMblEe U1  (OPMHUpPOBaHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HaKT, cucTema,
IPOLECC, AKCIEPUMEHT MU JIp.), KOTOPHIE HCIIOJIb3YIOTCSI B E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NeHCTBUS (I103HaBaTENbHbIE,
KOMMYHHUKATHBHbIE, PETyJIsSTHBHBIE), KOTOpbIE OOecreynBaOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.
Memanpeomemnvie pe3yrbmamsl  0CB0€HUSA 00PA308AMENLHOU  NPOSPAMMbL  NO  XUMUU
ompasicarom 081a0eHUe YHUBEPCANbHLIMU NO3HABAMENbHBIMU OCUCMBUIAMU, 8 MOM YUCTe:
baszosvimu nocuueckumu oeticmeusmu

1) yMeHueM HCNONb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TP OCBOCHHUU 3HAHUM:
pacKpbIBaTh CMBICI XMMHMUYECKHX MOHATHM (BBIAEJIATH MX XapaKTEPHbIE IPHU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C APYTMMHU MOHSATHSIMH), UCIIOJIb30BATh MOHATHUS AJI OOBSICHEHUS
OTJENbHBIX (DaKTOB W SBJICHHI; BBIOMpATh OCHOBaHMA M KPUTEPHUM JJs Kiaccu(UKaluu
XMMHYECKHUX BEIIECTB U XUMUYECKHUX PEAKIMI; YCTaHABINBATh IPUUNHHO-CIIEICTBEHHBIE CBS3H
MEXIy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTHYECKUE PACCYXIECHUS (MHIYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH); IEJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

2) yMeHHEM MpPHUMEHSATh B INpOLIeCCe MO3HAHUS MOHATHUA (IIPEIMETHbIE M MeTallpeIMETHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IpUMEHseMble B XMMHUU MOJIENIbHbIE MPEACTABICHNs — XUMHUYECKUH 3HaK (CHUMBOJI 3JIEMEHTA),



XuMHu4eckass (opMyaa W ypaBHEHHE XHMHMYECKOW peakIu — TpU peIIeHUuH ydeOHo-
NIO3HABATENBHBIX 33/4a4; € Y4YETOM OSTUX MOJCJIBHBIX IPEACTaBICHUN BBIABIATH U
XapaKkTepU30BaTh CYIICCTBEHHBIC MPHU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XMMHUYECKHX PEaKLuil; BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
OPOTHBOPEYHsS] B M3y4aeMbIX IPOLECCaX U SBJICHUAX; MpeajaraTb KPUTEPUU IJIs BBISBICHUS
9THX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL; CAMOCTOATENIBHO BEIOUPATh CIIOCOO pelieHus: yueOHoH
3aJaun (CpaBHMBATh HECKOJIBKO BapHaHTOB DELICHHUs, BHIOMpaTh HauOosee MOAXOISAIINN C
y4€TOM CaMOCTOSITEIILHO BBIJICJIEHHBIX KPUTEPHUEB);

baszosvimu uccnedosamenvckumu oelucmseusmu

3) yMeHMeM HCHOJb30BaTh ITOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI Ui (POPMHPOBAHHUS THIIOTE3BI 10 MPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpereHHE OMNbITa MO IJIAHUPOBAHUIO, OPraHU3ALMU W TPOBEJCHUIO YYCHHMYECKHX
9KCHEPUMEHTOB: yMEHHUE HaOII0/1aTh 33 X0A0M IIPOLIecca, CaMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh O0OOILICHHS W BBIBOJBI MO pe3ylbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsl, COCTABIIATh OTYET O IIPOIETAHHON padoTe;

Pabomoii ¢ ungpopmayueii

5) yMeHueM BbIOMpaTh, aHATU3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAITUIO PA3TUYHBIX BUAOB U
¢dbopM mpesacTaBieHuUs, MOIYYaeMY0 U3 Pa3HbIX UCTOUYHUKOB (HayyHO-IONYJISIpHAs JUTEpaTypa
XMMHYECKOTO COAEp)KaHus, CIpaBOYHbIE mocoOusi, pecypchl HWHTepHETa); KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

6) yMEHHEM MPUMEHATHh Pa3IUYHbIE METO/bI U 3aMPOCHI IPU MOUCKE U OTOOpE MHPOPMALUH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX JJIsl BBIITOJHEHHsI YU€OHBIX U 03HABATEIbHBIX 33a4
OTIpPEeNeIEHHOT0 THUNA; NMPHOOpPETeHHE OIbITa B 00JACTH WCIOIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOT'O MCIIOJIb30BAHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM; CAaMOCTOSITEIbHO BBIOMPAaTh ONTUMAIBHYIO (OpPMY TpEACTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peEIllaeMble 3aJlaud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMU;

7) yMEHHMEM HCIOJIb30BaTh M aHAJIM3UPOBaTh B IIpolecce y4eOHOW U HCCiIe0BaTeNbCKOM
NEeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKpY’KaloLled IPUPOJHOHN Cpeibl;

Yuusepcanvnvimu KOMMYHUKAMUSHBLIMU 0EUCMEUAMU

8) yMeHHeM 3a/1aBaTh BONPOCH! (B X0JI€ AMAJIOra U/UIH AUCKYCCUH) 1O CYLIECTBY 00CYyX1aeMon
TEMBI, POPMYIIMPOBATH CBOM NMPENJIOKEHUS OTHOCUTEILHO BHITIOIHEHUS MPEIOKEHHON 33/1auu;
9) npuoOpeTeHue OIbITa MPE3EHTAMU PE3YIbTATOB BBIMOJHEHHS XUMUYECKOTO 3KCIIEPUMEHTa
(J1abopaToOpHOTO OMBITA, JIAOOPATOPHOU PAOOTHI MO MCCIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTh B  COBMECTHOW CO  CBEPCTHHKAMH  IIO3HABATEILHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacoBaHMs MO3UIMN (0OCyXIeHHs, OOMEH MHEHMSIMH, «MO3IOBbIE
HITYPMBbI», KOOPJMHAIIMS COBMECTHBIX JEHCTBHM, ONpeeNieHe KPUTEPHEB MO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI | JIp.);

Yuusepcanvnuvimu pezynsamugnvimu oelicmsuamu

11) ymeHHEeM caMOCTOSITEIBHO OTPEACISTh LEIH JIeATeIbHOCTH, TUNIAHNPOBATh, OCYIIECTBISTS,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBIOMpATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITOPUTM JEHCTBHNA NpHU
BBIITOJIHEHUH 33aJaHWi C Y4ETOM TOJYyYSHHS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKIUsIX; OLlEHUBATh COOTBETCTBUE IMOIYYEHHOI'O pe3ysibTaTa 3asBICHHOH 11eJIH;
12) yMeHHEM HCIIONB30BATh U aHATH3UPOBATH KOHTEKCTHI, TIPE/JIaraeMble B YCIIOBHH 33 JaHHA.

IIpeaMeTHbIe pe3y/ibTaThl.
8 kjiaacc



B cocraBe mpeaMeTHBIX pe3yabTATOB IO OCBOCHUIO  00S3aTENLHOTO  COJEPXKAHMA,
YCTAaHOBJICHHOTO JaHHOW TPUMEPHOW paboueld MpOrpaMMOMN, BBIJICISAIOT: OCBOCHHBIC
oOydJarmuMUCcs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaIMeTHOW o0nacTu «XUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaLNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3ITUYHBIX YUEOHBIX U HOBBIX CHTYalLIUsX.
[IpenMeTHbIE pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS CIEAYIONUX YMEHHI:
1) packpvieams cmblci OCHOBHBIX XMMHYECKMX IIOHSTHUH: aToOM, MOJIEKYJd, XUMHYCCKUN
9JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIEeCTBO, CMeCh (OIHOPOAHAs M HEOJHOPOJIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJ1, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XMMUUYECKast
peakiusi, Kiaccuukaus peakuuil: peaklUd COCTUHEHHS, PEaKlUu pasJIoKEHUs, peakluu
3aMeIIeHus], peakiuu 0OMeHa, 9K30- U SHIOTEPMUUECKUE PEAKIINHU; TEIUIOBON 3((HEKT peaKiuu;
AIpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTAalb, paANyC aTOMa, XUMUYECKas CBS3b,
NOJIIpHasl U HENOJSIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BelecTBa (IIPOLeHTHAs! KOHIICHTpAIl|sl) B paCTBOPE;

2) unmoCmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUHN (CM. 1. 1) ¥ IPUMEHSTh 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAIICHUN;

3) ucnonvzosamv XUMHUYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHHUS (JOPMYJ BELIECTB W ypaBHEHHI
XUMHYECKUX PEAKIIUM;

4) onpedensimvb BaJCHTHOCTH AaTOMOB DJJIEMCHTOB B OWHApHBIX COCAMHEHHSX;, CTCICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIJIEKHOCTh BELIECTB K ONpPEACIEHHOMY
KJIacCy COEAMHEHMN 1o QopmyaaMm; BHJ XUMHUYECKOW CBS3M (KOBaJEHTHAass U HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpvisame cmwvicn Tlepuomumyeckoro 3akona J[. M. MenzgeneeBa: IeMOHCTPHPOBATH
NOHMMAHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoit cucTeMe; 3aKOHOB COXPaHEHHSI MACChl BEILIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUSHHsI, 3aKOHa ABOTAJpO; ONMMCHIBATH M XaPAKTEPU30BaATh TAOIHUHYIO GOpPMY
[Teproanueckoit CUCTEMbl XUMUYECKUX SJIEMEHTOB: Pa3inyaTh MOHSATHUS «TJIAaBHAS MOATPYIA
(A-Tpynma)» u «mmob6ouHas noarpynna (b-rpymma)y, Manbie u OonbIIMe MEPUOIBI; COOTHOCUTh
0003Ha4YeHHsI, KOTOpbIe uMeroTcs B Tabmuie «llepuoanueckas cucreMa XMMHYECKHX JIEMEHTOB
. 1. MenneneeBay ¢ YNCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHMSI aTOMOB XHMHMYECKHX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YUCIIO 3JIEKTPOHOB M paclpeiesieHHe HX 10
AIIEKTPOHHBIM CJIOSIM);

6) rraccuguyuposamv XUMHUYECKHE OSJIEMEHTBI, HEOPraHMYEeCKHE BELIECTBa; XHUMHYCCKHE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

7) xapaxmepuzoéams (onucvléamp) OOIIME XHUMHYECKUE CBOWCTBAa BELIECTB Pa3IHYHBIX
KJIACCOB, TMOATBEPXkAasl ONMHMCAHWE NMPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

8) npoenosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KA4yeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;

9) 6wiuuCIAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MAacChl BELIECTB; MACCOBYIO JIOJFO
XMMHUYECKOTO 3JIeMeHTa MO0 (opMyse COCTUHEHMs; MAacCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
IPOBOAMTDH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;

10) npumensimp OCHOBHBIC OIEPAIMHM MBICIUTEIBHOW AEATEIBHOCTH — aHalu3 U CHHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMATH3aINI0, KIAacCU(HUKAIMIO, BBISABICHUE MPUYHHHO-
CIIEICTBEHHBIX CBSI3eéd — JUIsI W3YYEHHs CBOMCTB BEUIECTB M XHMMHUYECKUX pEaKLUil;
€CTECTBEHHO-Hay4YHbIE METOJbl IO3HAHUSI — HaAOJIOJIEHHEe, W3MEpEHue, MOJECIUPOBAHUE,
HKCIEPUMEHT (peasbHbI U MBICJICHHBIH);

11) cnedosams  TpaBHIAM  TOJIb30BAHHS ~ XHMHYECKOW  IMOCYI0M ©  J1aOOpaTOPHBIM
o0opyIOBaHMEM, a TakXKe TMpaBWiaM oOOpalleHHs C BEIIeCTBAMH B COOTBETCTBHM C
UHCTPYKUMSMU IO BBIMOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB [0 TMOJYYEHHIO U
coOMpaHIo ra3000pa3HBIX BEUIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM JOJIEM pPacTBOPEHHOrO BENIECTBA; IUIAHUPOBATh M IMPOBOJUTH



XUMHUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB IIETOUYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, heHonpTaneH, METHIIOPAHXK U . ).

9 kJjacc

B cocraBe mnpeaMeTHBIX Ppe3ylbTaTOB IO OCBOGHHUIO  00S3aTENBHOTO  COJIEP)KaHUs,
YCTAaHOBJICHHOTO JaHHOM NpUMEpHOW paboueld MpOrpaMMoOu, BBIJEISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA TO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIUSX.
[IpenMeTHBIE pPE3yabTaThl MPEICTABICHBI OTPAXAIT CHOPMHUPOBAHHOCTH y OOYYAFOIIUXCS
CIEAYIOUIUX YMEHUM:

1) packpvieams cmbici OCHOBHBIX XUMHUYCCKHUX IMOHATHH: XUMHYECKUU JIIEMEHT, aTOM,
MOJIEKYyJIa, WOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CI0XHOE BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl peakiusi, XUMHUYECKas CBS3b,
TEII0BOM 3P EeKT peakiru, MOJb, MOJISIPHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
JNEKTPONIUTUYECKAST JTUCCOLMAIMS, PEaKIUUd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOOpaTHMble ¥ HEOOpAaTUMBIC PEAKIUH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
peaklUuH, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKUCIEHUE M BOCCTAHOBJIEHHUE, aJIOTPOIIHUS,
aM(pOTepHOCTh, XUMHUYECKasl CBSA3b (KOBAJIICHTHAs, HOHHAS, METAIMYECKAs), KPUCTAJUTMYSCKas
pemeéTka, KOppO3HWsl METAJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM pEakUUH, MpeAesIbHO
nonyctumas konuentpanus (1K) Bemectsa;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XHUMUYECKUX MOHATUHN (CM. 1. 1) ¥ IPUMEHSTh 3TH
MOHSTHUS TIPU ONMCAHUH BEIIECTB M MX MPEBPAIICHUH;

3) ucnonvzosams XUMHUYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS (HOPMYJT BELIECTB W ypaBHEHUI
XUMHYECKUX PEAKIIUN;

4) onpedensimb BaJEHTHOCTb U CTCIEHb OKUCICHHUS XHMHUYCCKHX JJIEMCHTOB B COCIAMHCHHUAX
pPa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCY COCAMHEHHUH IO
dbopMynaM; BUJ XUMUYECKOH CBS3H (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsi/i MOHA IO XUMHUYECKOW (opMmysie; XapakTep Cpelsl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHMM, TUIl KPUCTAIUIMYECKON pelIETKH KOHKPETHOIO BEIIECTBA;

5) packpovieams cmvicn Tlepuomndeckoro 3akona JI. M. MenjeneeBa u 1eMOHCTPUPOBATH €ro
MOHMMAaHUE: OMKCHIBATh M XapaKTepu3zoBaTh TabmmunHyro ¢opmy Ilepromndeckoii cuCTeMbl
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnma)» U «rmodouHas
noarpynna (b-rpymmna)», Manble W OONbIINE TEPUOMBI; COOTHOCHUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B TIEPHOJUYECKON TabNUIle, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB | 3aps[ sipa, o0Iee YUCIO dIEKTPOHOB U paclpeesieHue ux
0 DJIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX MEPUOJ0B M TJABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

6) knaccuguyuposamv XUMHUYECKHE SJICMEHTHI, HEOPraHUYECKHE BEIIECTBA;, XHMHUYECKHE
peakiuu (1Mo YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TETUIOBOMY (P dekTy, mo
WU3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX JIIEMEHTOB);

7) xapaxmepuszosams (ONUCHIBATH) OOIIHE U CHICHU(DUISCKHE XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Ias ONMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

8) cocmasnsimvb ypaBHEHHUs SJICKTPOJIMTUYCCKON JIMCCOLMAIMM KHUCIOT, IIEJIOYeH U COJIeH;
MOJIHBIE M COKpAII€HHBIE YpaBHEHWs PEaKIMid HMOHHOTO OOMEHa; YpaBHEHUs PEaKInid,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUYHBIX
KJIaCCOB;

9) packpvieamv  CcywHOCMb  OKHUCIHMTEIBHO-BOCCTAHOBHUTENBHBIX PEAKIUN  TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OajaHca 3TUX PEaKInii;

10) npoenosuposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBHSIX;



11) ebiuucrames OTHOCUTEIBHYIO MOJCKYIISIPHYIO H MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJO
XMMHYECKOI'0 3JIeMEeHTa 10 (opMyse COEIUHEHMs; MAacCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaKLvH;

12) cnedosams  TpaBHIaM  TOJIb30BAHUS ~ XHMHUYECKOW  IMOCYIOH ©  J1aOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TMpaBWiIaM OOpalIeHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU [0 BBIIOJHEHHUIO J1a0OpaTOPHBIX XHUMHYECKUX OINBITOB IO IOJIYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPIKAAIONIME KAYSCTBCHHBIH COCTaB pA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cyibdar-, THUAPOKCUI-UOHBI, KATHOHBI AaMMOHHA M MOHBl M3YYEHHBIX METaJJIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

14) npumernsms OCHOBHBIC OIEPALMHA MBICIUTEIBHON AEATEIBHOCTH — aHalu3 M CHHTE3,
cpaBHeHHe, 00001IeHNe, CHCTEMAaTHU3alNI0, BBIABICHHE IPHYUHHO-CIICACTBEHHBIX CBSI3eH — I
U3y4EeHHsI CBOICTB BELIECTB U XUMUUECKUX PEAKIIUN; €CTECTBEHHO-HAYYHbIE METObl IIO3HAHUS -
HaOJr0IeHNe, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).

3. Temaruueckoe IUIAHMPOBAHME, B TOM 4YHCJIEe ¢ Y4eToM padoyeil MpPorpamMmbl
BOCIIMTAHNS, ¢ YKa3aHHEM KOJHYeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHE KAMXKA0i TeMbl U

BO3MO’KHOCTH MCII0JIb30BAHHA 3JIEKTPOHHBIX (M (POBHIX) 00pa3oBaTeIbHBIX PeCypCcoB

8 ki1acc (68 yacoB)

Ne HasBanmue pa3sjaeia, TeMbl Koa-Bo DJIeKTpOHHbIe (LM (POBHIe)
4acoB o0pa3oBaTebHbIE PeCypChl

Paznen 1. IlepBoHauya/ibHble XMMHYECKHE 18

MOHSATHSL.

1 | IIpeamer xumuu. Tena u BelecTsa. 1 https://resh.edu.ru/subject/lesson/
Llemoncmpayus «H3yyenue u onucaunue 1521 /start/
Quzuueckux ceolcme obpazyoe
Heop2aHuyecKux 6eujecmsy.

2 | Meroapl ITO3HAHUS B XUMHUMU. 1

[TpakTrueckas padota Nel. 3HakOMCTBO €
XUMUYECKOM IOCYI0H, C TIpaBUIaMHU
paboTel B jaboparopuu U NpUEMaMU

oOpareHus c 71a00paTOPHBIM
000pYyTIOBAaHUEM.

3 | Yuctele BemectBa U cMecd. CHocoObl 1 https://resh.edu.ru/subject/lesson/
paszeneHust CMECEH. 1522/start/

IIpaktiueckass pabora Ne2. Ougmcrka
3arpsI3HEHHOM IMOBAPEHHOM COJIN.

4 | ®Ouznyeckue W XHUMHYCCKUE SIBJICHHS. 1 https://resh.edu.ru/subject/lesson/
XuMudeckasi peakius u e€ mpu3HaKy. 1485/start/
Llemoncmpayus «Duzuueckue u
Xumuyeckue — s8IeHUS, «Ipusnaku
NPOMEKAHUSL XUMUYECKUX PeaKyuily.

5 | AToMbI W MOJIEKYJbl. ATOMHO - 1 https://resh.edu.ru/subject/lesson/
MonekyisipHoe  yueHue. IIpocteie u 1486/start/
CJIOKHBIE BEIIECTBA.

6 | XuMHUUYeCcKHe  DJIEMEHTHI. CHuMBOJTBI 1 https://resh.edu.ru/subject/lesson/
XUMHYECKHMX dJIeMeHTOB. OTHOCUTENIbHAS 1486/start/
aTOMHas Macca.

7 | 3aKOH TMOCTOSHCTBAa COCTaBa BEIIECTB. 1 https://resh.edu.ru/subject/lesson/
Xumnueckast ¢opmyna. OTHOCHUTENbHAS 1487/start/

MOJIeKyJIsipHas Macca. Jemoncmpayus
«Cozoanue Modenel MOJNIEeKYl



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
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(wapocmeporcrnesvix)».

Maccosas J0JIs1 XUMHUYCCKOro 2JICMEHTA B
COCOAUMHCHNH.

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

1487 /start/

MaccoBas 109 XUMHYSCKOIro 2JISMEHTA B
COCOMHCHUU.

10

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYCCKUX

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

1520/start/

11

BaneutHocTh
DJIEMEHTOB.

aTOMOB XHUMHUYCCKUX

12

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYCCKUX

13

3aKOH COXPAaHEHHs MacChl BEIIECTB.
XUMUYECKUe ypaBHEHHS. /JemoHcmpayus
«Onvim, UTLTTIOCMPUPYIOUWULL 3QKOH
COXPAHEHUsl MACCHLY.

https://resh.edu.ru/subject/lesson/
1519/start/

14

3aKOH COXPAaHEHHS Macchl BEILECTB.

XUMHUYECKUE YPaBHEHUSI.

15

Krnaccudukanus XHMHYECKAX PEaKIIHi.

https://resh.edu.ru/subject/lesson/
1519/start/

16

Knaccudukanmsi XaMUUECKHX PEaKIIid.

17

OO6o0miaroriee MOBTOPEHUE IO pa3leiy
«IlepBoHauaIbHBIC XUMHUYECKHE
TIOHATHUA.

https://resh.edu.ru/subject/lesson/
2448/start/

18

KontponpHast  paGora  mo
«lTepBoHayvanbHbIC
MOHSTHUS.

pasneinny
XUMHUYCCKHUEC

Pa3
HEOo

neg 2. Bakmenmmue
TFAaHNYECKUX BelIeCTB.

npeacraBuTe/In

38

19

Bo3ayx. Kucnopon — snemeHTt u npocroe
BemecTBO. HaxokaeHuwe Kuciopona B
HOPUPOJIE U CIIOCOOBI OTYUEHUS.
Jlemoncmpayus «Kauecmeennoe
onpeoeneHue co0epiHCanus KUciopood 6
6030yXe.

https://resh.edu.ru/subject/lesson/
2447 [start/

20

duznyeckue W XUMHUYECKHE CBOMCTBA
KHCIIOpO/a. Lemoncmpayus
«B3aumooeticmsue sewecms c
KUCTIOPOOOM U YCN08USL 03HUKHOBEHUS U
npexkpawjenus 2operus (nosxcapa)”.

21

XUMHYECKHE CBOMCTBa KHUCJIOpOJa.
Peakuu ropenusi.

22

[TpakTrdeckas pabora Ne3. Ilomyduenwue,
coOupaHHe, pacrno3HaBaHUE U H3yUCHUE
CBOMCTB KMCJIOPOJA.

23

IIpumMeHeHne Kucnopona.
KHCIIOPOJIa B IIPUPOJIE.

Kpyrosopor

https://resh.edu.ru/subject/lesson/
2447 [start/

24

O30 -
KHCIIOPO/Ja.

AJUIOTPOITHAST  MOJU(PUKAIIHS

https://resh.edu.ru/subject/lesson/
2446/start/

25

TennoBoil 3¢pdextT xumMuyeckoi peakuuu.
TepMoXUMHUYECKUE YPAaBHEHHSL.

https://resh.edu.ru/subject/lesson/
2437 /start/
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26

TonnuBo: yroap W MeTaH. 3arpsi3HEHUE
BO3/IyXa, yCHIICHUE MApPHUKOBOTO
s dekra, pazpynieHne 030HOBOTO CJIOSI.

27

Bonopon- anmemMeHT u IpocToe BEleCTBO.
Haxoxnenue Bogoposa B TpUPOIE H
CIOCOOBI IOJTYYEHHUSI.

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

3119/start/

28

Odusnueckue W XMMHUYECKHE CBOWCTBA M
OpUMEHEHHe BOJOpona. /[lemoncmpayus
«Bzaumooeticmeue 6o0opoda ¢ oxcudom
meou (1)».

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

3119/start/

29

[IpakTtuueckas pabora Ned Ilomydenwue,
coOupaHue, pacro3HaBaHUE M H3YyUYCHUE
CBOMCTB BOJIOpoja (TOpEHHE).

30

KonuuectBo BemecrBa. Monb. MonsipHas
Macca.

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

2063/start/

31

Briuuciienue ¢ UCIoiab30BaHUEM HNOHSITHI
«KOJIMYECTBO BEIIECTBAa» U «MOJISIpHAs
maccay.

32

3akoHn ABoraapo. MomsipHblii  00beM
ra3os.

33

Pacuéthl 1Mo XuMHYECKUM YpaBHCHUAM.

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

2448/start/

34

Bona, ¢wusmueckue ©W  XHUMHYECKHC
CBOIICTBA. Jlemoncmpayus
«B3aumooerticmeue 600bl ¢ MEMANIAMUY.

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

2062/start/

35

XHUMHUYECKHE CBOMCTBA BOJBI.

36

Bona xak pactBoputens. PacTBOpuMOCTb
BemiecTB. PactBopel. Ponb pacTtBopoB B
MPUPOJIE U )KU3HU YEJIOBEKa.
Llemoncmpayusa «Ocobennocmu
pacmeopenuss  eewjecme ¢ - pasiuUyHoOLl
pacmeopumocmsior.

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

2062/start/

37

MaccoBasi 107151 BELIECTBa B PacTBOpE.

https://resh.edu.ru/subject/lesson/
2062/start/

38

[pakTuyeckas pabora NebS.
[TpuroroBnenue pacTBOpOB C
ONPENIETICHHON MacCOBOU JloJIen
PacTBOPEHHOT'O BELLIECTBA.

39

Pemenue 3agau

40

KpyroBopot Bozsl B npupozae. OxpaHa u
OUYHMCTKa IPUPOJIHBIX BOJI.

41

OKCHOBL: KIaccuduKaus,
HOMEHKJIATypa, MOJTyICHHE.
Hemoncmpayus «3uaxkomemeo c
oopasyamu OKCUOO8 U ONUCAHUE UX
cB0lCMBY.

https://resh.edu.ru/subject/lesson/
2445/start/

42

duznueckre M XUMHUYECKHUE CBOICTBA
OKCHJOB.

https://resh.edu.ru/subject/lesson/
2444 /start/

43

XMUMHYECKHE CBOMCTBA OKCHUIIOB.

44

OcHoBaHus: KJ1accuuKalus,

https://resh.edu.ru/subject/lesson/
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HOMEHKJIATypa, OJIYYCHHUE.

2442/start/

45 | dusnueckre MW XUMHYECKHE CBOMCTBA
OCHOBAaHMH. Llemoncmpayus
«Onpedenenue pacmeopos OCHOBAHUU C
nomowpio  uHouxamopos.  Ilonyuenue
HEpacmeopuMbLX OCHOBAHULLY.

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

2443/start/

46 | XuMUUYECKHAE CBOICTBA OCHOBAHUIA.

47 | Kucnotsr: Kiaccudukanms,
HOMEHKJIaTypa, MOJIy4YeHHE.
Jlemoncmpayus «Onpeodenenue
pacmeopos  KUciom ¢ NOMOWbIO
UHOUKAMOPOBY.

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

2055/start/

48 | dusnueckre W XHMHUYCCKHEC CBOMCTBA
KHCJIOT.

Jlemoncmpayus «B3zaumoodeticmesue
Kuciom ¢ memaniamu. Bzaumooeticmesue
okcuoa meou (Il) c¢ cepuou Kuciromotl.
Peaxyus neumpanuzayuuy.

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

3120/start/

49 | XuMu4decKue CBOICTBA KUCIIOT.

50 | Conu: HOMEHKIIATypa, MOTyYCHHE.

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

2054/start/

51 | ®usnueckre W XHMHYECKHE CBOMCTBA
conet. [lemoncmpayus  «Bvimecnenue
00HO20 Memanna OpyeuM U3 pacmeopa
conuy.

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

2441 /start/

52 | Xumuueckue cBOIiCTBa COJIEH.

53 | 'enetnyeckass cBA3b MEXKAY KiaccaMH
HEOPraHMYeCKUX COCTUHEHUH.

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

2440/start/

54 | IIpakTnueckass padora Ne6 Perenue
OKCIIEPUMEHTAIBHBIX  3a7ad [0 TeMe
«BaxHelmme Ki1acchl HEOPraHMYECKHX
COCTUHEHUINY.

55 | Ob6oObmIaronee TOBTOPEHHE MO pa3zzeiam
«BaxHelmue Kiacchl HEOPraHMYECKUX
COCIMHEHUIN».

56 | KortponpHast pabora 1o  pazgeny
«BaxHelmme KiIacchl HEOPraHMYECKUX
COCTUHEHUN.

Paznen 3. [Ilepuoauyeckuii 3aKOH H
Ilepnonnueckass  cucreMa  XHMHYECKHX
jaemenToB JI.U. MennesneeBa. Crpoenue
aTOMOB. Xumuyeckasn CBfI3b.
OKHCINTEJIbHO-BOCCTAHOBHUTEIbHbIE
peaxkuuu.

10

57 | Crpoenue atoma. Ilepuoanueckuii 3akoH
AN.  Menneneesa.  Ilepuonnueckas
Ta6J'II/II_[a XUMHNYECKUX DJIEMEHTOB.
Hemoncmpayua «Obpaszybl memannos u
HeMemaniosy.

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

2053/start/
https://resh.edu.ru/subject/lesson/

2051/start/
https://resh.edu.ru/subject/lesson/

2050/start/

58 | 3aKkOHOMEPHOCTH HW3MEHEHHUs pajuyca
aTOMOB XUMHUYECKHX AIIEMEHTOB,
METAJININYECKUX u HEMCTAJUINYCCKUX

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

2049/start/
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CBOMCTB MO TIpynmaM U T[epuoaam.
Jlemoncmpayus «Bzaumooeticmsue
2UOPOKCUOA YUHKA C PACMBOPAMU KUCTIOM
U wenovety.

59 | 3nauenue Ilepwogmyeckoro 3akoHa U 1
[Teproanveckoil CHUCTEMBbI XHUMHUYECKUX
DJIEMEHTOB 11  Pa3BUTHS HAyKH W
HPAKTHKH.

60 | Xummueckas CBSI3b. KoBanentnas 1 https://resh.edu.ru/subject/lesson/
HETOJISIpHAst XUMHYCCKAst CBSA3b. 2048/start/

61 | DIEKTPOOTPHUIIATEIPHOCTD ~ XUMHUYCCKUX 1 https://resh.edu.ru/subject/lesson/
asieMeHTOB.  KoBajieHTHass — moJjisipHas 2439/start/
XMMHYECKasl CBS3b.

62 | MonHas cBs3b. 1 https://resh.edu.ru/subject/lesson/

2439/start/

63 | CTeneHp OKUCIICHUS. 1 https://resh.edu.ru/subject/lesson/

3121/start/

64 | OKHUCTUTETHLHO-BOCCTAHOBUTEIILHBIC 1 https://resh.edu.ru/subject/lesson/
pEaKIiH. 3122/start/
Hemoncmpayus «Onvimol,

ULIIOCMpUpylowue npumepsl OKUCIUMeNb-
B0CCMAHOBUMENLHBIX PeaKyuily.

65 | OKHCITUTEIIBHO-BOCCTAHOBUTEIILHBIC 1
pEaKIIUH.

66 | O6oOmIatolee MOBTOPEHHE IO pas3aeiay 1 https://resh.edu.ru/subject/lesson/
«Ilepuoanyeckuit 3aKOH 5 3093/start/
[lepuonnyeckas cucTeMa XHUMHYECKHX
snemenToB JI.M. MenneneeBa. Ctpoenue
aTOMOB. Xumuyeckas CBSI3b.

OKHUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIC
peaKIMm.

67 | Ob6obmaroniee MOBTOPEHHE no 1
npeaMery «Xumus» 3a 8 Kiace

68 | 'onoBasi KOHTPOJIbHasi padoTa 1

9 knacc (68 yacoB)

Ne Ha3zBaunmue pa3aena, TemMmbl Koa-Bo JuiekTpoHHbIE (LU pPOBbIE)
4acoB o0pa3oBaTejibHbIE PeCypPChI
Paznen 1. BemecrBo u XHUMHYeCKasi 19
peaxkuus.
1 | [lepuoanyeckuii 3akoH. Ileproguueckas 1
CUCTEMa  XUMHUYECKUX AJIEMEHTOB.
Crpoenue aToma.
2 | CtpoeHHUs BemIeCTBa: BUABI XHMHUCCKON 1
cBs3u. Kpucramimueckue pemeTKu.
Jlemoncmpayus «Mooenu
KPUCMATIUYECKUX PEULEMOKY.
3 | Kmaccupukanust ©w  HOMEHKIATypa 1
HEOPTraHUYECKHUX BEIECTB.
Jemoncmpayus «Obpasywi
HEOp2aHUyYecKux euecms)y.
4 | XuMuuyeckue CBOICTBa BEILIECTB 1
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pa3anH1>1x KJIaCCOB HGOpFaHI/I‘-ICCKI/IX
COCTUHEHUN.

5 | I'enerudeckas CBA3b HEOPraHMUYECKHUX
BEIIIECTB.

6 | Knaccudukanus XUMHUYECKUX pEaKIuit
110 Pa3JIMYHBIM ITPU3HAKAM.

7 | DK30- W DSHJIOTEPMHUYECKHE pEaKluHy,
TEPMOXMMHYECKHE PEAKIHH.

8 | CKopoCTh XMMHUYECKUX PEaKIIUH.
Jlemoncmpayus «3asucumocms
CKOpOCMU ~ XUMUYECKOU peakyuu om
6030€UCMBUsL PA3TUYHBIX (DAKIMOPO8 Y.

https://resh.edu.ru/subject/lesson/
2102/start/

9 | O6paTumble u HEOoOpaTUMbIC
xumudeckne peakiuu. [loHstHe 0
XUMHYECKOM PaBHOBECHH.

https://resh.edu.ru/subject/lesson/
2103/start/

10 | OKHCIUTEIBPHO — BOCCTAHOBHUTEILHEIE
peaKIuu.

Hemoncmpayus «OKkucaumenvHo-
B0CCMAHOBUMETILHBLE PEAKYULLY.

https://resh.edu.ru/subject/lesson/
2104/start/

11 | CocraBnenue ypaBHEHUI OKHCIUTENIBHO-
BOCCTaHOBUTEIIbHBIX peakuui c
UCIIOJIb30BAaHUEM METO/1a BJIEKTPOHHOIO
OanaHca.

12 | Teopus ANEKTPOJIUTUYECKON
JMCCOLIMALIUHY. DNEeKTPOIUTHI U
HERJIeKTPOIUTHl. CTEneHb TMCCOIUAIINH.

https://resh.edu.ru/subject/lesson/
1518/start/

13 | JIuccommanust  KHUCIOT, OCHOBAHHUM,
COJICH. Jlemoncmpayus
«DneKkmponpo8ooHoCmb pacmeopos
seuyecms, npoyecc ouccoyuayuu
KUCIOM, Weno4ell U Coelly.

14 | Peakiiuu HOHHOTO OOMEHA W YCIIOBUS MX
nporekanus. /Jemoncmpayus «lIpusnaxu
NPOMEKAHUsL peaKyuli UOHHO20 0OMEHA ).

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

15 | [IpakTuueckas paboTa Nel
Pacno3naBanue HEOPraHUYECKHUX
BEIIECTB C TMOMOIIBI0 KaueCTBEHHBIX
pEaKLIH1 HA MOHBI.

16 | [Ipaktuueckas padora Ne2 Pemenue
OKCIIEPUMEHTAIBHBIX 3a/1a4.

17 | T'maponus coneil.

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

3123/start/

18 | O6obmaromee MOBTOPEHUE TIO Pa3aeTy
«BemiecTBo 1 XUMUYeCKasi peakIus.

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

2101/start/

19 | KonrpomeHas pabotra 1O  pasaeny
«BelecTBo ¥ XMMHYECKAs PEAKIIHSY.

Paznen 2. Hemerasibl MX coeIMHEHUS.

29

20 | O6mas XxapakTepuCTHKA I'aJOr€HOB.
Crtpoenue u pu3NIeCcKue CBONCTBA
IPOCTBIX BEILECTB.

Jemoncmpayus « Obpasywi
Heop2aHu4ecKux eujecms, Xiopuoos
(canozenudos).

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

2075/start/

21 | Xnop. Xnoposogopos. JleiicTBue xiopa
Y XJIOPOBOJIOPOIa HA OPTaHHU3M
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YyeJIoBeKa.

Jlemoncmpayus « Duzuueckue u
XUMU4ecKue ceolcmea 2ai02eH08 U ux
COCOUHEHULLY.

22

ConsHas KHUCIIOTA, XUMUYCCKHEC
CBOICTBA, MOJIyYCHUE, IPUMEHEHUE.

23

IIpaxTrueckas pabora Ne3 CsoiicTBa
COJIIHOM KuCiIoThl. KauecTBeHHas
peaKIus Ha XJOPHJI — HOH.

24

OO0m1as xapakTepucTuka 3JeMeHToB VIA
—rpynnbl. CTpoeHue u CBOWCTBa
KHCIIOpO/JIa.

25

CtpoeHue u CBOMCTBA CEPBI.
AmnoTponHbie MOAU(UKALIIH.
Haxoxnenue B ipupoze.
Jemoncmpayus «Obpa3syvl cepol u eé
COeOUHEHULLY.

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

2434/start/

26

CepoBoniopoJi, cTpocHue, (HU3UYECKHE U
XUMUYEeCKue cBoMcTBAa. OKCHA Cephl
(V). XUMHUECKOE  3arpsA3HEHHE
OKPYKAIOIIEH CPEebl.

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

2434/start/
https://resh.edu.ru/subject/lesson/

2076/start/

27

Okcun cepol  (VI).Cepnas xkucnora,
¢du3nveckue M XHMMHUYECKHUE CBOMCTBA.
Crioco0bI mosTydeHusi CEpHOM KHCIOTHL.

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

2077/start/

28

Crneuuduueckue cBoiicTBa cepHOU
KHCIIOTEHI.

Hemoncmpayus « Obyanueanue caxapa
noo oeucmeuem KOHYeHmMpupo8aHHo
CEpHOU KUCTIOMBLY.

29

[pakTudeckas padora Ne4 CBoiicTBa
pa30aBIICHHON CEPHOM KUCIIOTHI.
KauectBennas peakuus Ha cynbdar —
HOH.

30

OOGm1as xapakTepucTuKa 3J1IeMeHToB VA
— Tpymnmnbl. A30T, U3NYECKUE U
XHMHYECKHE cBOMcTBAa. KpyroBopot
a30Ta B IIPUPOJIE.

Jlemoncmpayus « Duzuueckue ceoticmea
asomay.

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

2078/start/

31

AMMHUak, ero Gpu3NYecKue 1 XUMHYECKUE
CBOICTBa, OJIyYEHUE U IPUMEHEHHE.

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

2078/start/

32

[Ipaktrueckas padota Ne5 [Momydenue,
coOupaHue, pacrio3HaBaHUE U U3yYCHHE
CBOIWCTB aMMHaKa.

33

Comu AMMOHMUA, HX (1)I/I3I/IIIGCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, IMPUMCECHCHUC.
,ZZeMOHcmpauuﬂ «Kauecmesennas
peaxkyusl Ha UOHbL AMMOHUSL).

34

A30THas KHCIOTa, €€ oJIyueHHue,
¢u3nUecKrue U XMMUYECKHe CBOMCTBA.

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

2074/start/

35

Crnemnuduueckne CBOWCTBAa a30THOU
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIEe Cpebl.

Hemoncmpayus «Bzaumooeticmsue
KOHYEHMPUPOBAHHOU A30MHOU KUCIOMbL

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

2074/start/
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C Meovioy.

36 | ®ochop, amTOTpONHBIE MOIU(DUKAIITH https://resh.edu.ru/subject/lesson/
docdopa, puzudeckre u XUMHIECKHE 2073/start/
CBOMCTBA.

Hemoncmpayus « Qusuueckue ceoticmea
docpopa u eco coedunenutly.

37 | Okcun docdopa (V) u dpochopHas https://resh.edu.ru/subject/lesson/
KHCJI0Ta, (QU3NYECKHE U XUMHUCCKUE 2073/start/

CBOICTBA, MTOJYyYCHHUE.
Jlemoncmpayusa « Kauecmeennas
peaxyus Ha pocgham-uony.

38 | O6mas xapakTepucTuKa 3eMeHToB VA https://resh.edu.ru/subject/lesson/
— IpyMIbl.  YTIEPOA, aJUIOTPOIHEIC 2072/start/
MoauduKayu, GU3nIecKue u
XUMHYECKHE CBOMCTBA.

Jlemoncmpayus «Mooenu
KPUCMANIUYeCKUX PeuémoK aimasa,
epaghuma, ¢hynnepenayn, «Aocopoyus
PACMBOPEHHDIX eecma
AKMUBUPOBAHHBIM Y2lleM.

39 | Okcunasl yriepoaa, ux Gpu3ndeckue u https://resh.edu.ru/subject/lesson/
XMMHYECKHE CBOWMCTBA, NeHCTBHE Ha 2071/start/

JKUBBIC OpPTraHU3MBI, TOJIYICHUC U
PUMEHCHHE.

40 | YrospHas KUCIOTA U €€ COJIH, UX https://resh.edu.ru/subject/lesson/
(bu3HYEeCKHEe U XUMHUYECKUE CBOIMCTBA, 2070/start/
noJTydeHue u npumMeHeHue. Kpyrosopor
yriepoja B IPUPO/IE.

Lemoncmpayusa «Kavecmeennas
peaxkyusi Ha KapOOHAmM-UoHnY,

41 | IIpakTuueckas pabota Ne6 ITonyuenue,
coOupaHHe U U3y4yeHUE CBOMCTB
YIJIEKUCIIOTO Ta3a, pacro3HaBaHHe
KapOOHATOB.

42 | IlepBOoHAYaNBHBIE IOHATHUS 00 https://resh.edu.ru/subject/lesson/
OpPraHMYECKHUX BEIIECTBAX. 1608/start/

https://resh.edu.ru/subject/lesson/
2436/start/

https://resh.edu.ru/subject/lesson/
2066/start/

https://resh.edu.ru/subject/lesson/
2065/start/

43 | TloHsiTHE O OMOJOTUYECKH BaXKHBIX https://resh.edu.ru/subject/lesson/
BEIIIECTBAX. 1609/start/

44 | KpemHwuii, ero (pu3nueckue u https://resh.edu.ru/subject/lesson/
XMUMHYECKUE CBOMCTBA, MOTYyICHUE U 2069/start/
npumenenue. Oxcup kpemuus (IV).

45 | Kpemuesas kucnora. CHIMKaTBI, UX
UCIIONIb30BaHUE B OBITY, MEIUIIUHE,
MIPOMBIIIIIICHHOCTH
Hemoncmpayus «Kauecmeennas
peakyus Ha cunukam-uony, «l[Ipooykyus
CUNUKAMHOU NPOMBILULEHHOCIUY.

46 | [IpakTudeckas pabora No7 Pemenwne

SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC
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«BaxHen1me HeMeTalIbl U UX
COCTUHEHUSY.

47 | O6o6mIaroiiee TOBTOPEHHE IO Pa3ILITy
«HemeTayuibl U MX COCTMHEHHSIY.

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

2068/start/

48 | KonTponbHas paboTa 1mo pa3aeny
«HemeTauibl U MX COCTMHEHHS.

Pa3zgen 3. MeTaJIbl M UX COCIUHEHUS.

49 | OOmas xapakKTePUCTUKAa XUMUYECKUX
3IIEMEHTOB —METAJUIOB. MeTarmyeckas
cBs13b. DU3HUECKIE CBOMCTBA METAJLIOB.

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

1607/start/

50 | O6ume cnocoObl MOTYyYESHHs] METAILIIOB.

51 | Xumuueckue CBOMCTBAa METAJLIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HANIPSKEHUI
METaJIOB.

52 | CnnaBsl. Koppo3ust MmeTamios.
Hemoncmpayus «Obpa3syvl memanios u
cniasosy, «Kopposus memaniosy.

53 | IllenoyHbie METAIIBI U UX COCUHCHUS.
Jemoncmpayus « Okpawusarue
nIaMeHU UOHAMU HAMPUs, KAaus,
Kanvyusy, «Bzaumooeticmsue oxcuoa
Hampusi ¢ 6000UY.

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

1602/start/

54 | Maruuii. lllenouHo3eMenbHbIE METAILIEI.

Jlemoncmpayus «Bzaumooeticmsue
OKCUOA KAbYUs ¢ 8000,
«Kauecmeennvle peakyuu Ha KAMUOHbL
MAHUSL U KATbYUSLY. .

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

3124/start/

55 | Baxuelimme COCAUHEHUS KaIbIHSL.
JKecTKOoCTh BOJBI M CIIOCOORI €€
YCTpaHEHHS.

Jlemoncmpayus «Hccreoosanue
CBOUCIE HCECKOU 800bLY.

56 | AmromMuHUIA.

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

1604/start/

57 | AM¢oTepHbIe CBOICTBa OKCHIA U
THJIPOKCHA ATFOMHHUSI.
Hemoncmpayus «Amgomepnoie
C80UCMEa 2UOPOKCUOA ATIOMUHUSLY.
«Kauecmeennvie peakyuu Ha KamuoHbwl
AFOMUHUAY.

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

1604/start/

58 | XKeneso.
Lemoncmpayus «Ilpoyecc copenus
Jrcenesa 8 KUCIopooey.

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

1605/start/

59 | Okcuasl, THAPOKCHUIIBI U COTIH JKeJe3a
(IT) u xene3a (III), ux cocras, cBoicTBa
U TIOTTy4YEeHHE.

Jlemoncmpayus « Kauecmeennule
peaxyuu Ha kamuorwl sHcenesa (1) u
acenesa (I1)y.

60 | IIpakTuueckasg padbora Ne§ Perenne
IKCIIEPUMEHTAITLHBIX 33724 110 TeMe
«Baxkneine MeTamibl U UX
COETUHEHUS.

Lemoncmpayus «Kauecmeennvie
peakyuu Ha uoHvl yurka, meou (11)».
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61 | O6o6maromiee TOBTOPEHHE MO pa3aeIy 1 https://resh.edu.ru/subject/lesson/
«MeTauibl U UX COCTUHEHUS. 2067/start/
62 | Ob0o0mAaIIee MOBTOPEHUE 11O 1
npeaMeTy « XuMusa» 3a 9 KJjacc
63 | 'onoBasi KOHTPOJIbHas padoTa 1
Pasznea 4. Xumusi U oOKpyskamomas cpejaa. 3
64 | bezonmacHOe UCTIONL30BAHUE BEIIECTB U 1
XUMHYECKHX PEaKIUil B OBITY.
Hemoncmpayus « 3yuenue obpasyos
MAmepuanosy.
65* | XuMHuueckoe 3arps3HeHUE OKpYyKaroen 1
cpensl. Y nac oona nnanema, 00Ho
0yoywee
66 | [IpupoiHBIC HICTOUHUKH YTIIEBOJIOPOJIOB. 1

*Yuem paboueii npoepammul socnumanus
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