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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEIMIUU MPerofgaBaHus y4eOHOTro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4eHusi, BOCHHUTAHUS UM PAa3BUTUA OOYYAIOIMIMXCA CPEACTBAMHU y4EeOHOTO
npeaMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiiesieHe €ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM W TeMaM MPOTpaMMbl IO XHMHUH, OINPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU CoZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  U3YYEHHUSI XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMHKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peaym3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeIbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMI K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3yUYeHUs MPeaIMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIYKUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PCHUS
oOydJaromierocsi, ero MnpejcTaBjICHUN O MaTepPUATLHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TriI00aibHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHSI UEIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOM M SKOJIOTHICCKON 0€30IMacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  UIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TIPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaronmxcs;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHUYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXXKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpPEEIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XUMHUH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX IOHSITHN
OpPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ uzyueHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHUYECKOM 3JIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbl MO TMPUHIUILY
IIOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeAcTaBleHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

Teoperndeckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSIS (QYHKIIMA OOBSACHEHHS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU IMPAKTHUYECKOTO IMPUMEHEHHUS U IOJTYyUYECHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMHUYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWUS B Hayke. M3yueHne XMMUM NPOUCXOAUT C MNPHUBJICYEHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aroluid MUy,
«buonorus. 5-7 knaccel» u «Pusuka. 7 Kjiaccy.

[lpn wW3yYyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O0 €CTEeCTBO3HAHMS, MPAKTHUYECKOU
NEATEIIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMHUYECKHX
3HAaHUN — BaKHEHUIUX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS MPH MU3YYEHUU BEILIECTB U
XUMHUYECKUX peakluid, B GOPMHUPOBAHUH U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEN0BATENbCKON
JeSITeIbHOCTH, OCBOCHHHM NPaBWJI O€30MacHOr0 OOpalieHusl C BEIIeCTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS BaXXHOE
3HaYeHUe NMpUuoOpen TaKkue 1eJd, KakK:

— (GOpMUPOBAHHME HUHTEIJIEKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHs Ha CHUCTEMaTHYeCcKoe MpuoOIIeHHe
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HAayYHBIM
METOoJaM TO3HaHMs, (OPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciIoBHUil, CIOCOOCTBYIOIIUX MTPHOOPETEHUIO 00YUYaAIOITIMHUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUEHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((dopmupoBanue oOwmEed (YHKIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUS
OKpY’KaloIlIero MHpa, WCIOJIb3Ys 3HAHUS U OIbIT, MOJYUYCHHbIE NMPU H3yUYEHUU
XUMHMM, OPUMEHATh UX IPU PEUIEHUH MpoOJeM B IOBCEIHEBHOM JKU3HU U
TPYAOBOM IEATEIBHOCTH;

— (QopmupoBanue y O0O0yyarOmMxcsi TYMaHUCTHYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAaHUN i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIECO00PAa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B UEIIX
COXPAHEHHUS CBOETO 370POBbs U OKPYIKAIOLIEH MPUPOIHON CPEbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIsS U HANpaBJIEHHOCTU AaJbHEHIIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YyYCHHS XHMHHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIEIT0), B 9 kiaacce — 68 yacoB (2 yaca B HEICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsATHE 0 MeTomax MoO3HaHWUS B XUMHUU. UHUCThIE BELIECTBA U CMECH.
Crioco0nI pa3zjesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpoCThi€ U CIIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OtHOcHUTENbHAS MOJEKYJIsIpHasg macca. MaccoBas 10Ji1 XUMMHUYECKOTrO 3JIEMEHTa B
COCJIMHECHUH.

KoymuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nyuecKkrue U XUMUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMUYECKUX PEaKIuil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBuiiaMu paboThl B JaOOpaTOpUU U
npuémMamMu 00paIeHus ¢ JJabopaTopHBIM O00OPYOBAaHUEM, U3YUEHUE U OINMCAHUC
¢bu3nUecKuX CBOMCTB 00pa3l0OB HEOPTaHMYECKHX BEIISCTB, HAOIIOJCHUE
busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMS BOJAbI) U XMMHYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe THAPOKCHUIA
meau (1) mpu HarpeBaHuM, B3aMMOEHCTBHE keiie3a ¢ pactBopoM cosu meau (11),
M3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI MarHuTta, (QuiIbTPOBaHUE,
BBITIAPUBAHUE, NUCTHILIISAINSA, XpoMaTorpadusi, MpoOBEJCHNUE OYUCTKH TTOBApPEHHON
comv, HaONIOJEHWE W  ONUCaHWe  pe3yJbTaTOB  MPOBEICHHS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJENEH MOJEKYJ
(IIapocTepKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoga B mpupoje, (U3MYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzabl. [lpumenenue kucimopona. CrocoObl



MOJIYYCHHST KUCTopoAa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alioTponHas MOAU(PUKAIINS KUCIOPOIA.

TernoBoit 3h(dekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pynieHne 030HOBOTO CJIOS.

Bopopon — nsnemeHT m mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MossipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachllieHHble M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIECTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarmus neopranmdeckux coenuuenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Dusmdeckue M XUMHUYECKHE
cBoucTBa OKCUAOB. [loyduenrne oKkCuaoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMi. PU3NYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciot. dusznueckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MeramoB H. H. bekerosa.
[lonydeHnne KUCIIOT.

Comu. Homenkiarypa coiieil. @U3nYecKe U XUMHYECKHUE CBOMCTBA COJIEH.
[TonyuyeHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHUE COJIepKaHUsl KUCIOpoAa B BO3yXe, MMOTyUYEHHUE,
coOupanue, pacno3HaBaHME€ M U3YYEHHUE CBOWCTB KHUCJIOpOjaa, HaOI0IeHne
B3aMMOJECHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpAHHUE, pACIO3HABAHME M H3y4YCHUE
CBONICTB BojJopoa (TopeHue), B3auMozciicTBue Bogopoaa ¢ okcumoMm meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAONIOJAEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JIEM pacTBOPEHHOrO BEIIECTBA, B3aUMOACHCTBHE BOJBI C METAJJIaMU
(HaTpyeM ©  KaiblKeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEJIOBaHNE O00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojeiicTBus okcumga menu (l1) ¢ pacTBopoM cepHOW KHUCITOTHI,
KUCJIOT C METaJIaMH, PEaKIUi HEeUTpalu3aluu, MOJyYEeHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYTMM W3 PacTBOpa COJH, PELICHUE
DKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWine Kiacchl HEOPTaHUYECKUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromoB. XHMHYECKasi CBAA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMENIbHbBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas u  JIuHHOMEpUogHass  (HOPMBI
[Tepunognueckont cucrembl xumuueckux sneMeHToB [. 1. Menneneea. [lepuobl
u rpynnsl. DPuU3nYecKUil CMBICI IOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUOaa HU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CtpoeHue
JIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS pPaJnyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W npaktuku. . M. MenneneeB — y4€Hbli U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJ1€EMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakluy pa3oKeHHsl, COSTUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATHM, TAK W MOHATHH, SIBISIONINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHWHTE3, Kiaccuukamus, TEPUOJUIHOCTh, HAOIOIEHNE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKue BETUYHHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocepa, ruapocdepa, MuHEpanbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeCKasi peaKIus

[lepnoanueckuii 3akoH. [lepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUONOB, KalMs, KaJblUs M UX
COCMHEHU B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBI XUMUYECKOW CBSI3H. THUIBI KPUCTATIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMUYECKUX peaKIuid MO pa3IMuHbIM NpHU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIONIMX B PEAKIMH BEIMIECTB, MO TEIUIOBOMY 3G (dEKTy, 1Mo
U3MEHECHHIO CTETICHEH OKUCIEHUS XMMHYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aropa). DK30- U DHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsiTHEe 0 TOMOTeHHBIX U TreTepOreHHBIX
peakuusx. Ilonarue o karammse. [lonstue o xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HAa CKOPOCTh XMMHUYECKOW pEAKUUA M TOJIOKEHUE XHUMHYECKOTO
pPaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBienue YPaBHEHUM



OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCMHOJb30BAHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, anronbsl. MexaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuan. CUbHbIC U CITA0bIE DJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CnoBuUs NPOTEKAaHUs PeaKIUii HOHHOIO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoOMCTBa KHCIOT,
OCHOBaHMII W coJell B CBeTe MPEICTaBICHUA 00 BIEKTPOJIUTUYECKOU
nucconuanyu. KauecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpaduta W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JIUCCOUMALMU KHCIOT, IIEJIOYEeH U  COJIeHn
(BO3MOKHO  HCIOJIb30BAHHE BHAECO MAaTEpUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COCIUHEHHUs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIUM{d Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHCTBUE C MeETaJIaMd, HEMETaIlaMHd, IeJI04aMH). XJIOPOBOAOPO/I.
ConsHas KucCiI0Ta, XUMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOopa W XJOPOBOJAOPOJAa Ha OpPraHW3M 4YejoBeKa. BakHeWmnue XJIOpuUabl U HX
HaX0XJICHUE B IIPUPOJIE.

O6mas xapaktepucTtuka s1eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTeNeHW OkucieHus. CTpoeHue M (PU3NYECKUE CBOWUCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CePhbl. AJIIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuuyeckue cBoiicTBa cepbl. CepoBoaopoJ, cTpoeHue, GU3NYECKHe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuclOoTa, (QU3MYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
IpEeICTaBUTENA Kjacca KHCIOT W cheuupuueckue). XUMHUYECKHE pPEaKIuH,
JeXalmye B OCHOBE MPOMBINUICHHOTO CHOCO0a MONyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii kucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS pEeaKlMs Ha



cynedar-uoH. Haxoxzaenue ceppl u €€ cOeIMHEHUN B mpupoae. XUMHUYECKOEe
3arpsA3HEHHE OKPYXKAIOIIEH cpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPACHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIC CTENIEHU OKUCICHMS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
busngeckre 1 XUMHIECKHe CBOCTBA. KpyroBopoT azoTa B mpupojie. AMMHUAK, €ro
busnueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Coinu aMMOHUS,
ux pu3NUecKre U XMMUYEeCKHe CBOWCTBA, MpUuMeHeHrne. KauecTBeHHas peakiiys Ha
MOHBI aMMOHMS. A30THasi KucjoTa, €€ TmoyydyeHue, (PU3nYecKue U XUMHUYECKHUE
CBONCTBa (00mMe Kak TMPEACTABUTENS Kiacca KUCIOT H  CHEIU(UUYECKHeE).
Hcnonp30BaHWEe HUTPATOB MW COJIEM aAMMOHHMS B KauyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMru4eckoe 3arps3HeHUe OKPYIKAIOIIeH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BogoémoB). docdop,
alyoTponHeie Moaudukauuu (ocdopa, (GU3MUECKHE MU XUMUYECKHUE CBOMCTBA.
Oxcua docdopa (V) u pochopHas KUCI0Ta, PU3HMIESCKHUE U XUMHICCKHUE CBOMCTRBA,
nonyuenue. Mcnonb3oBanue GpocharoB B Ka4eCTBE MUHEPATBHBIX YI00pESHMIA.

O6mas xapaktepucTuka 31eMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTJIEpoJA,  aUIOTPOITHBIE
MoAau(pUKAlUKM, paCPOCTpaHEHHE B TpUpoje, (pu3nueckue U XUMHUYECKHUE
cBoiicTtBa. Ancoponusa. KpyroBopot yriaepona B mpuponae. OKCUAbI yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBbIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYeCKHe MpOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KJIMMara, MNapHUKOBBIM
s dexT. YrompHas KACI0Ta U €€ Cor, uX (PU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriiepoza (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBINIJIEHHOCTH.
[TonsaTHe 0 OMONTOTHYECKH BaKHBIX BEIECTBAX: XKUPaAX, O€IKax, yriieBoJax — U X
poJii B OKM3HM 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCAUHEHUM.

Kpemnauii, ero ¢u3uyeckue W XHUMHYECKHE CBOHCTBA, IIOJIyYCHHE M
npumeHenue. CoenuHeHHus KpemMHHUs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKAThl, X UCIOJIb30BaHUE B
OBITY, B IPOMBIIUICHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOTO MCIOIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenn.

M3yueHHUE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KUCIIOTHI,
IPOBEICHUE KAaUE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxaromue (PU3NUEecKHe U XUMHYECKHE CBONCTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHWE C o0pa3naMu XJIOpPUAOB (TaJOreHUJ0B), O3HAKOMJICHHE C
obpaznaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpHaIOB), HaOIIOICHNE Tpoliecca OOYIIIMBaHUs caxapa IMOJ JAeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKHX CBOMCTB
paz0aBiIeHHOMN CEPHOM KUCIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH M HaOJI0JieHHWEe NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAITIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yaoOpeHuH, MmoaydeHue,
coOupaHue, pacno3HaBaHME€ U HW3Y4YCHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHbIX PEaKlui Ha MOH aMMOHHMS U (ochar-uoH M U3yueHue NMPU3HAKOB
UX TIPOTEKAHHUsI, B3AUMOJIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHHE Mozenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
poLIeCCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HaBaHUE M U3yUYEHUE
CBOICTB YIJIEKMCIIOTO ra3a, IpOBEJICHNE KaYeCTBEHHBIX PEaKlMi Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYECHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIUEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelie HeMEeTaIbl U UX COCTUHEHUSD.

MeTtanibl 4 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmogmueckor cucremMe XuMUYecKHX dieMmeHTtoB [, WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuioB. MeTtamudeckas CBsA3b U
METAJUIMYECKAs] ~ KPUCTAUIMUECKass  PEIIETKA.  JJEKTPOXUMUYECKUH  pAl
HarpspbKeHu MetauioB. Ousnueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
crocoObl ModyyeHuss MeTawioB. lloHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
cocoObl 3amuThl MX OT Koppo3uu. CraBbl (CTajlb, YyTyH, IJIOPATIOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[{eouHbple MeTaIBL: NOJIOKEHHE B [lepronuecKkoil cucTEME XUMUYECKUX
anemeHToB . 1. MenpgeneeBa, CTpoO€HHE MX aTOMOB, HAXOXIECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCuIsl U



TUIPOKCUABl HaTpus W Kanud. lIpuMeHeHne WIEeIOYHBIX METAUIOB U UX
COCIMHEHUU.

[[leroyHO3€MENbHBIE METAJUIBI MarHMil M KaJblUMW: IIOJIOKEHHE B
Ilepronnueckon cucrteMe xumudeckux diemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHHs] KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: ToJiokeHue B [lepuoanueckoi cucreMe XUMUYECKUX AJIEMEHTOB
. W. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. Ousndeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AIFOMHUHUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKUX AJIEMEHTOB [l.
N. MeHnneneeBa, CTpOEHHE aTOMa, HaXxoxAeHUe B npupoae. dusznueckue u
XUMUYECKHEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCUIBI U coyn kenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA M TIOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOOpasllaMu METAJIOB W CIUIaBOB, HUX (PU3MYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
Kbl W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS Kele3a B KUCIOPOJIE
(BO3MOXXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJblUs, ATIOMUHUS, [IMHKA, JKEJe3a
(I1) u xenesa (1), mequ (1), HAOTIOACHHME W ONTMCAHUE MTPOIIECCOB OKPAIIMBAHHS
IJJaMEHU MOHAaMU HATpHsl, Kalus W Kaublusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUJPOKCUAA AITFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj/1ad Mo TeMe «BaxHeniume
METAJUIBI U KX COCTUHECHUS.

XuMuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HM 4YeJIOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momomnib mnpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUMas
KOHIIEHTpaius BeiecTs, nainee — [1JIK). Poiap Xxumuu B pemieHun 3K0JI0rM4ecKux
pooIeM.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mescnpeomemmnoie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3yYEHMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX €eCTEeCTBEHHO-HAyUHBIX
MOHATUH, TaK U TOHATHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSATHUS: HAay4HbIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHusl, aHauu3, CHHTE3, KiIacCupUKalusi, MEePUOAUYHOCTh, HAOIIOICHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, NapHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAITHI.

®dusmka: Martepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsij, NPOBOJHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTAIINYECKast
pemérka, CiiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorus: ¢orocunTes, mpixanue, Omocdepa, SKOCHCTEMa, MUHEPATbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbIE MOPOJBHI,
MOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COLMOKYJBTYPHBIMM M JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IIPUHSATBIMU B
oOmiecTBe mMpaBUjaMH M HOpPMamMH TIOBEIEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUAIN3AIMN 00YyYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAUUA W
pacuIMpeHUE ONbITA AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCIUTAHUS:

LIECHHOCTHOI'0 OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAydyHOMY HACJEOUI0, TIOHMMAHUS 3HAYEHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPENOBBIX JOCTMIKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEIOBAaTEIbCKOM, TBOPYECKOM M JOpYyruxX  BUAaX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HONM COBMECTHOH NeATENbHOCTH NpHU
BBINIOJIHEHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIpollecce ATOM y4eOHOM NEATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE€ TOBEICHHE M IIOCTYIIKM CBOMX TOBAapHILEW C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIIIOLINE
OCHOBY JUIsl IOHUMAaHHsI CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA IPUPOABI, B3aWMOCBA3SIX YEIIOBEKA C
IMPUPOIHOM CPENOi, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIuMBbIC Ui OOBSCHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHHM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpOld, IOOCTYNHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYUYEHHUI0 U IO3HAHWIO, JH0O03HATEIBHOCTh, TOTOBHOCTh M
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JlaabHEHIIeM;

4) ¢popMHUPOBAHNS KYJIbTYPHI 310POBBSI:

OCO3HaHUE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuia O€30macHOCTH IIpU  OOpalieHuH ¢
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil U Tpyia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYAOBOM [EATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHbIX 3HAaHUW IO XHWMHUHU, OCO3HAHHBIA BBIOOP
UH/IMBUIYAIIHON TPAaeKTOPUU MPOJIOJKEHHUST 00pa30BaHuUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, O0IIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON Npo(hecCUOHATBHOM ASSTENbHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCA B MPO(ecCHoHaNbHOM cpee;

6) IK0JIOTHYECKOr0 BOCTIMTAHHS:

HKOJIOTUYECKU 1I€JIECOO0PA3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHMKY
KU3HHU Ha 3emiie, OCHOBE €€ CylIeCTBOBaHUS, OHUMAaHUE LIEHHOCTU 310POBOrO U
Oe3omacHoro o0Opasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoOMy M TCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ1 0€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIIUX 30POBBIO U )KU3HHU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH IPUPOIHON CPENOU, AJIsl ITOBBIIIEHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHUS TJOOAJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M NMyTeW MX PEUIeHHs] MOCPEACTBOM METOJOB XHMMHH,
9KOJOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLMAJIBHOMN IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
(opMuUpOBaHHS MHUPOBO33PEHHUs OOLIEHAYyYHblEe MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (DAaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpeAMETOB (OPMHUPOBATH MPEICTABICHUE O LIEIOCTHOM



HAyYHOW KapTUHE MHpA, M YHUBEpCaJIbHbIC yYUeOHbIC NeUCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecrneunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBu:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHUE TMPUMEHSATh B IMIPOIECCe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEJIbHBIE TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ JJIEMEHTa), XuUMHU4eckas (opMyna M ypaBHEHHUE
XUMHUYECKON peaklnu — MpU PelIeHUH YyueOHO-TI0O3HABATEIbHBIX 3aj]lay, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATH U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIE CBA3UM U
MPOTUBOPEYUMS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KayeCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI I10
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTYET
0 MpO/ieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMaAIlMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMpPEIEeIEHHOTO THUIIA, TPHUOOPETEHNE ONBITA B
00JaCTH  MCHOJIb30BaHUSI  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOpMY MpeCTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpamMmaMy,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATENBCKOM NIEATEIbHOCTH MH(YOPMAIHIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAKOWIECH NPUPOIHOU
Cpelbl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juamora W (WJIH) JIUCKYCCHUHU) TIO
CylIecTBYy  oOcyXxnaemoil  Tembl, (OPMYyIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJIHEHUS IPEIIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIbHOMU
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 JKCIEpUMEHTa (J1a00paTOPHOTO OINBITA,
1abopaTopHOI pabOTHI IO HCCIIEOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUHU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEpUEB 10 OLEHKE KadyecTBa
BBIINIOJIHEHHOM pabOThI U JpyTHe).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLUECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITENHHOCTD, BHIOMPATh Hanbosee d(pPeKkTUBHBIC CITOCOOBI pelieHUsI YIeOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBINOJHEHUM 3aJaHUN C YYETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX M PEaKUUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUY 33JaHUN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmacth  «XHUMHS», BHUIBI
JNEATEIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPIPETalNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX IOHATHUH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasl pPeakius, KiIacCU(pUKAIUs PEeaKluid: peakinu
COCIMHEHNUS, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
0oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKIINH, TEIUIOBOM IP(EKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBIM CIIOM aroma, aToMHas OpOWTalb, PaIAYC
aToMa, XMMHYECKasl CBs3b, MOJISIPHAS WM HENOJISIpHAs KOBAJCHTHAs CBSA3b,
WOHHAs CBsI3b, UOH, KaTMOH, aHMOH, PacTBOp, MAaccoBas J0Jsl BEIIECTBA
(mpolieHTHas! KOHIICHTPAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MIPUMEHSATH ITU MOHATHUS IPH OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIONB30BAaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNI XUMHUYECKUX PEAKIIMIL;

e OINpENENSATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KJIACCy COECIUHEHHUHN I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHHMS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKUX OJJIEMEHTOB: pAa3JIM4yaTh IOHSTHS «TJIABHAS
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cucteMa XuMuU4eckux »diemeHToB [, U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB | 3apsj spa, oOIiee YUCIO IEKTPOHOB
U pacnpeiesieHUue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BEIIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJieMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpPALMM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMATHU3aIUIo, KIIaCCU(PHUKALHUIO,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBS3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

clelioBaTh ~ IpaBWJIaM  [IOJb30BaHUsA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpPYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO W COOUPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ OMOIIBIO UHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 ekt
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHUE W  BOCCTAaHOBJIEHUE,
aINoTponusi, aM(pOTEPHOCTh, XUMHUYECKasi CBA3b (KOBaJIEHTHAas, MOHHAs,
MeTaJlTMYecKas), KpUCTAIMYecKasi pemeérka, KOppo3us METalIoB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCcThUMas
koHueHTpanus [IJIK Bemecrtna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBjieHUus Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (opMyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATIMYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio Gopmy [lepruoamdeckoil CUCTEMBl XMMHYECKUX SJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynma (A-rpynma)» U «mobodyHas
noarpynna (b-rpynma)», manbie u OoJbIIME TMEPUOABI, COOTHOCUTH
0o003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB © 3apsij sApa, o0OIIee YHCIO DIEKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHCHUHN B
npejenax MajiblX NEPUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME U CIENU(PUISCKUE XHUMHYECCKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKIUM;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEU, MOJIHBIE M COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpAICHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOrOo »3JieMeHTa 1o (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUK;

coONIOaTh  MpaBUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
7abopaTopHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIMH, TOATBEPKIAIOIIME  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OPOMUJI-,
noaua-, kKapObonat-, ¢ocdar-, cuiMkaT-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX pacCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE ONEpPALUU MBICIUTEIBHON JIEATEIbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMATU3AIMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — [l M3YyYEHHUS CBOWCTB BEIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJIOZICHUE, M3MEpEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4yectBo 4yacos
Ne HaunmenoBanue pa3ienos u JIeKTPOHHBIe (LU (POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeriectBa 1 xumMuueckue 15 1 Bbu6nuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

51 Bosayx. Kucnopon. Ilonsarue 5 bubnuoreka [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Bopa. PactBopsl. [Tonsatue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHUSAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoenne aToMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.

3.2 OKuCIUTENHbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

Ne i/

Pazpea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yrioyOneHne 3HaHUN
OCHOBHBIX pa3ZeyioB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

2.3

2.4

HemeTanabl 1 UX coeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mas xapaKTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCTUHCHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX

anemeHToB VA-rpymmsl. A30T, pochop 1 ux

COEIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX
aneMmeHToB |VA-rpynmnsl. Yriepon u
KPEMHUU U UX COECIUHEHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJabusbie
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO6111e cBOMCTBA METAIIJIOB

3.2 Baxuen1e MeTalIbl 1 UX COEIUHEHUS

Htoro no pazneny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BemecTsa 1 maTepuainsl B )KU3HHU YEJIOBEKA
Utoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
Kosnn4yecTBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3ydYeHust oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[IpenmeT xumuu. Poiap XuMuu B 5KU3HU 1 bubmoreka [JOK
yeJioBeKa. Teja U BelecTna https://m.edsoo.ru/ff0d210c
[TonsTre o MeToaax MO3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B Ta00OpATOpPUH U TIPUEMBI 1 bubnmoreka [JOK
oOpareHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opy10BaHUEM
Yuctele BemecTBa u cMecu. CriocoObl 1 bubnunoreka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 Bubmmorexa [IOK
A . pHMep https://m.edsoo.ru/ff0d28c8
OUYNCTKU ITOBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIbI 1 Bubmmorexa [IOK
y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIIEMEHThI. 3HAKU 1 bubnuotexa [JOK
(CUMBOJIBI) XHMHUYECKHX 3JIEMCHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U cloXHBIE BElIeCTBa 1 bubmmorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUECHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MMOCTOSHCTBA COCTaBa BEIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

OTHOcHUTEeNILHAsA aTOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJISIpHAd Macca

MaccoBas 101 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KomnuectBo Bemectsa. Moiib.
MonsipHast macca

duznyeckrue 1 XUMUUECKHE SIBICHUS.
Xumuueckas peaknuid

[Ipu3Haky u ycioBHs IPOTEKAHUS
XUMHYECKUX PEaKIui

3aK0OH COXpaHEHUs1 MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

BrrunciieHus KOIu4ecTBa, MacChl
BEIIIECTBA [0 YPAaBHEHUSIM XUMUYECKUX
peaxkuui

Knaccudukanmsi XuMHUUeCKIX peaKIuii
(coenuHeHws, pa3IoKEeHUS,
3aMeIIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIEKIoneaucT. O000IIeHHE U
cHCTeMaTH3aIis 3HaHUH
Konrponsnas padora Nel o treme
«BemiecTBa U XUMUYECKUE PEAKITHI

Bo3nyx — cMech razos. CoctaB
Bo3ayxa. Kucnopox — snemeHt u

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

but6moreka [IOK
https://m.edsoo.ru/ff0d323c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmorexa [JOK
https://m.edsoo.ru/ff0d5230

but6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubnuorexa [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bub6moreka [JOK
https://m.edsoo.ru/ff0d3f34

bubnunoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

bub6moreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

duznyeckre 1 XUMHUUECKHE CBOIMICTBA
KHCIIOpo/ia (peaKIuKi OKUCIICHHSI,
ropenue). [lonsarue 06 oxcumax

CriocoOblI 1osTy4eHHs KUCI0po/ia B
71a60paTOPUU U TPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TemoBoit 3¢ ekt XuMuIeckoit
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM yPaBHEHHH, K30~
SHIOTEPMHUECKUX PEAKIIHIX

TornuBo (HedTh, yroas U METaH).
3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
MPEIOTBPAILICHUS

[IpakTuueckas pa6ora Ne 3 o teme
«ITonyuyenue u cobupanue KHCIOPOaa,
HU3y4YECHUE Er0 CBOMCTB)

Bonopoa — snemMeHT u npocroe
BeniecTBo. Haxoxaenue B nmpupoje
du3nyeckre 1 XUMHUUECKHE CBOICTBA
Bostopoaa. [Ilpumenenne Bogopoaa

TloHnaTHne 0 KUCIIOTaX U COIIX

CriocoOblI mosryueHust BOA0poia B
nabopaTopuu
[IpakTrueckas padota Ne 4 o Teme

«Ilomyuenue u cobrpaHue BO10poO/a,
U3yYEHHUE €ro CBOUCTB

bu6moreka [JOK
https://m.edsoo.ru/ff0d4614

bubnunoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4790

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bub6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABorazipo

Brruncnenus o6bpéma, KonuyecTna
BEILIECTBA ra3a 10 ero N3BeCTHOMY
KOJINYECTBY BELECTBA WK 00BEMY

Brruncnenns 006EMOB ra3oB mo
YPaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUHN I'a30B

dusznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustre 00
WHJIMKAaTOpax

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE

[IpakTuueckas pabora Ne 5 o reme
«ITpuroroBiieHue pacTBOPOB C
onpeAesEHHON MacCOBOM J10JeH
pacTBOPEHHOTO BEIIECTBAY
KonTponbHas padora Ne2 o teme
«Kucnopoa. Bogopon. Boga»
Oxcuppl: cocTaB, KaccupuKaius,

HOMEHKJIaTypa

[Tony4yeHnue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHuUs: cOCTaB, KJIacCU(pUKAIIHS,
HOMCHKJIATypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6moreka [JOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bub6moreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmorexa [JOK
https://m.edsoo.ru/ff0d6342

but6moreka [IOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

o1

52

53

[TonyuyeHne U XMMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIaTypa

[Tony4yenue u XuMHUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OTYYCHUS, XUMUYECKUE
CBOMCTBa

IIpakTuyeckas pabota Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COCIUHEHUN»

I'enernueckas cBsI3b MCXKIY KilaccaMu
HCOPTraHNYCCKUX COCIMHEHU

O0001IeHre U CUCTEMAaTU3ALINS 3HAHUI

KonTponbnas pabora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COETMHEHUI"

[TepBbie OMBITKH KIacCUPUKAITTT
XUMUYECKUX dieMeHTOB. [loHsaTHE O
IPYIIAax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XMUMHUYECKUX
anemenToB 1. . MenaeneeBa

IIepuonsl, rpyniel, NOATPYIIIILI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ffOdfee2

bubnunoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edso0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6moreka [JOK
https://m.edsoo.ru/00ad9a50

bub6moreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6moreka [JOK
https://m.edsoo.ru/00ad9ela

bubnunoreka [IOK
https://m.edsoo0.ru/00ad9ffa

bubmorexa [JOK
https://m.edsoo.ru/00ada52c¢

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1IeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €TI0 MOJI0KCHUIO B
[Tepuonuueckoint cucreme /1. U.
MenneneeBa

3navenue [leproaudyeckoro 3akoHa s
pa3BuTHUA HAayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, NTEIaror U
rpa)<IaHuH

DIEeKTPOOTPULIATETLHOCTH ATOMOB
XUMHYECKHX 3JIEMEHTOB/
Bcepoccuiickas mpoBepodHas pabota

HNonnas xumudaeckas CBA3b

KoBanenTtHas noJrsipHad XuMHUUICCKad
CBA3b

KoBanenTHas HCIOJISIpHAA XUMHUYCCKast
CBA3b

CreneHb OKHCICHUS

OXHUCIIUTEITFHO-BOCCTAHOBUTEIBHEIC
pcaknuuu

OxucIuTeII 1 BOCCTAHOBUTEIIH

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6moreka [JOK
https://m.edsoo.ru/00ada824

bubnunoreka [IOK
https://m.edsoo.ru/00ada96e

bubnunoreka [IOK
https://m.edsoo.ru/00adaab8

bubnunoreka [IOK
https://m.edsoo.ru/00adac34

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adaab9

but6moreka [IOK
https://m.edsoo.ru/00adae28

bu6moreka [JOK
https://m.edsoo.ru/00adb076

bub6moreka [JOK
https://m.edso00.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Konrponsnas padora Ne4 o teme

65
«Ctpoenue aroma. XuMHUYeCKast CBS3b)»

66 PeseprubIil ypok. O6001eHNE U
cUCTEeMaTH3aIlUs 3HAHUH

67 PesepBHeIil ypok. O000ICHHE 1
crucTeMaTu3alus 3HaHUI

68 PesepBHelil ypok. O600IeHuE U

CUCTEMAaTU3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuorexa [JOK
https://m.edso0.ru/00adb486

bu6moreka [JOK
https://m.edsoo.ru/00adb33c

bubnunoreka [IOK
https://m.edso0.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0OH.
[lepuoanueckas cuctema
XUMUYECKHX 3J1eMeHToB []. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX JIEMEHTOB
TIEPBBIX TPEX MTEPHUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIECTB

Buabl XuMu4eckou CBSI3U U TUITBI
KPUCTAITMYECKHUX PEIIETOK

Kontponbhas padorta Nel no teme

«IToBTOpenue u yriayOiaeHue 3HaHUIA
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiiacca»

Knaccugukarus XuMruueckux

peaKuuii Mo pa3IMYHbIM MPU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOMN

pcaKknuu. IToHsiTHE O TOMOT'CHHBIX U

FETCPOTrCHHBIX PCAKIUAX

ITousaTre 0 XUMHUYECKOM PaBHOBECCHHU.

@DaxTOopHl, BIAUSIONINE Ha CKOPOCTh

XUMHYECKOU peaKknuuu U IMOJIOKECHUC

KoanuyecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bub6moreka [JOK
https://m.edsoo.ru/00adb59e

bubnunoreka [IOK
https://m.edso0.ru/00adb6bh6

bubmorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOI'O paBHOBECHUA

OKHCIUTENTBHO-BOCCTaHOBUTEIIbHBIE
peakuuu

Teopust 2IEKTPOIIUTUYECKOU
nucconuanuy. CuibHbIC U cllaOble
AJIEKTPOJIUTHI

HonHble ypaBHEHHs peaKkuil

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOITHAIITN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
npeJCcTaBIeHUN 00
AIEKTPOJIUTUYECKON AUCCOLMALINI

[TonsaTHe 0 runponuse conen

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHUH

[TpaxTuueckas padota Ne 1.
«Perienue sKkcrepuMeHTaNIbHbBIX
3aaud»

Kontponbhas padorta Ne2 o teme
«ONEKTPOIUTUYECKAS TUCCOLMALINS.
XUMUYECKHe peakliii B PaCTBOPAX»
OO01as XapakTepUCTHKA raJOr€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xXJjiopa

Xnoposogopoa. ConsiHas KHCIIOTA,

bub6moreka [JOK
https://m.edsoo.ru/00adcade

bubnunoreka [IOK
https://m.edsoo.ru/00adcd68

bubnmnoreka [IOK
https://m.edso0.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

but6moreka [IOK
https://m.edso0.ru/00add8bh2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bub6moreka [JOK
https://m.edsoo.ru/00addbfa

bubnunoreka [IOK
https://m.edsoo.ru/00addecO

bubmorexa [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«Ilomyuenue COSTHON KUCIIOTHI,
H3y4eHHUE €€ CBOWCTBY»

Beruucienus no ypaBHEHHUIM
XUMHUYECKHX PEAKIIH, eCITH OJWH U3
peareHTOB J1aH B U30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpymibl

ANnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA
cepbl

CepoBonopof, CTpoeHuE,
¢du3nueckue 1 XUMHYECKHE CBOICTBA
Oxkcuppl cepsl. CepHast KUCIIOTa,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMCHECHHE

XHUMHUYECKUE PEAKLIUH, JICKALLUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJTYYEHUSI CEPHOM KUCIIOTBI.
XHUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEH Cpelibl COEUHEHUSIMHU
cephl

Brranciienne MaccoBoil 1071 BbIXOAA
MPOAYKTa pEaKUU

OO01as XapakTepUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6moreka [JOK
https://m.edsoo.ru/00ade488

bubnunoreka [IOK
https://m.edsoo.ru/00ade64a

bubmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade802

bub6moreka [JOK
https://m.edsoo.ru/00adea28

bubnunoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, pacipocTpaHEHHE
B IIpupoje, Gpuznveckue u
XUMHYECKHE CBOWCTBA

AMMHuak, ero pu3nveckue u
XMMHUYECKHE CBOWCTBA, MOJIy4YeHUE U
IIPUMEHEHNE

[TpaxTuueckas padora Ne 3 o Teme
«ITomyuenne amMmmuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KUCIIOTa, € Ppu3nyeckue u
XUMHYECKHE CBOWCTBA

Hcnonbs3oBaHue HUTPATOB U COJIEU
aMMOHHS B KQU€CTBE MUHEPAIbHBIX
yao0penuii. XumMuueckoe
3arps3HEHUE OKPY KAIOLIEH Cpe bl
COEIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
dbocdopHas kucnota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHHE

Hcnons3oBanue docdaTos B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOJIHON CpeNIbl
dbocharamu

VYraepon, pacnpocTpaHeHNE B
npupoze, Gu3nveckue 1 XUMUYECKHUe
CBOMCTBA

Oxcuppl yrieposaa, ux Gu3nvdecKue u
XUMHUYECKHE CBOICTBA.

https://m.edsoo.ru/00adeeab

but6moreka [IOK
https://m.edsoo.ru/00adf004

bu6moreka [JOK
https://m.edsoo.ru/00adf180

bubnunoreka [IOK
https://m.edso0.ru/00adf306

bubnuorexa [JOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edso0.ru/00adf68a

but6moreka [IOK
https://m.edsoo.ru/00adfc20

but6moreka [IOK
https://m.edsoo.ru/00adfd9c

bubnunoreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKosorundyeckue npoodIeMsl,
CBsI3aHHBIE C OKcHIOM yriaepoza (1V)

VYrosnHag KUCI0Ta U €€ COJIn

[TpakTryeckas padora Ne 4 o Teme
"[lTonyuyeHune yriekucioro rasa.
KagecTBenHas peaxius Ha KapOOHaT-

n

HOH

[TepBoHayanbHbIE MOHATHUS 00
OpraHMYECKHX BEIIECTBAX KaK O
COEIMHEHUSIX yTIepoaa

erMHI/Iﬁ Hn €ro COCANHCHUA

[TpaxTuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxxneime HeMeTallIbl U UX
COCIUHEHUS

Kontponbnas padota Ne3 no teme
«Baxuennme HeMeTaJUIBI U UX
COEIMHEHUS

OO0m1as XxapaKTepUCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.
Mertannudeckas cBsI3b U
MeTaJUIM4ecKasi KpucTajuinuecKas
pemérka. Pu3n4ecKue CBOMCTBA
METaJUIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

DJIEKTPOXUMHUYECKUH P
HanpsH>KEHUH METaJJIOB

but6mmoreka [IOK
https://m.edso0.ru/00ae006¢

but6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

but6mmoreka [IOK
https://m.edsoo.ru/00ae054e

but6mmoreka [IOK
https://m.edsoo.ru/00ae080a

but6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

bub6moreka [JOK
https://m.edsoo.ru/00ae0el18

bu6moreka [JOK
https://m.edsoo.ru/00ael103e

bu6moreka [JOK
https://m.edso00.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

53

54

55

56

O611e crocoObl MOTyYeHHS
MeTauioB. CrtaBel. BeiyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31Hu MCTAJIJIOB

[llemouHple METaIIbI

Oxcuipl ¥ TUIPOKCHIBI HATPUS U
KaJIns

Ienouno3eMeabHbIE METAIbI —
KaJBLIUNA U MarHui

Baxxnaelinme coeIMHEHNS KaJIbIIU

O060011IeHNE U CUCTEMATHU3AIIUS
3HaHUH

JKEcTkoCTh BOABI U CIOCOOKI €6
yCTpaHEeHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTTOMUHAN

AmMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCUA

Kemneso

bubnuorexa [JOK
https://m.edso0.ru/00ae1156

bubnunoreka [IOK
https://m.edso0.ru/00ae1278

bubnmnoreka [IOK
https://m.edsoo.ru/00ael4b2

bubnunoreka [IOK
https://m.edso0.ru/00ael14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8

but6moreka [IOK
https://m.edsoo.ru/00ae15e8

bubnunoreka [IOK
https://m.edso00.ru/00ae1886

bubmuorexa [JOK
https://m.edsoo.ru/00aelae8

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

S7

58

59

60

61

62

63

64

65

66

67

OKcuibl, THIPOKCUIBI M COJTH JKeJe3a
(1) u xene3a (1)

O000111eHNE U CUCTEMATU3ALHS
3HAaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxnenne MeTalIbl B UX
COEIMHEHUS

Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKIlUid, €CIIU OJIUH U3
pPEareHTOB J1aH B U30BITKE HITU
COZICPKUT IpUMeCH. Beruncienns
MacCOBOM J0JM BbIXOJa NPOAYKTa
peakuumn

O0001IEeHNE U CUCTEMATH3ALA
3HaHUHI

Konrponsnas padora Ne4 o reme
«Baxwueiiine MeTalIbl M UX
COCIVHCHUS

BemectBa u MaTcepHraJibl B
MMOBCEIHEBHOM KU3HU YeJIOBEKa

XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpebl
Ponb xumuu B pemeHun
HKOJIOTHUECKUX MPOoOIeM

PezepaHblil ypok. O0001eHue u
CHCTeMaTH3alus 3HAHUH

PesepBHEIit ypok. O000IICHHE 1

bubmuorexa [JOK
https://m.edso0.ru/00ae35e6

bubnunoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnunoreka [IOK
https://m.edso0.ru/00ael1750

but6moreka [IOK
https://m.edsoo0.ru/00ae3f50

bubnunoreka [IOK
https://m.edso0.ru/00ae4270

bubmuorexa [JOK
https://m.edso0.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6moreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
PesepBHblIii ypok. O60011eHne u bu6mmoreka [JOK
CUCTEMAaTH3alus 3HaHUU https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

68 4 7


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

Xumus, 8 knacc/ I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEpHOE
obmmectBo «M3narenscTBo «IIpocBenienne
Xumus, 9 knace/ I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEpHOE

obmectBo «M3marenscTBo «lIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://www.yaklass.ru/

http://school-collection.edu.ru/



https://www.yaklass.ru/
http://school-collection.edu.ru/

