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ITPOI'PAMMA

MPEJMETHOM OBJIACTU «<ECTECTBEHHO-HAYYHBIE ITPEJIMETbI»

PaGouas nmporpamma 1no yueOGHOMY MpeAMETY «XHUMHs» COCTaBJI€HA Ha OCHOBE!

® OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 0O0pa3oBaHus, MPEACTABICHHBIX B
@I'OC 00O, a takxe enepanbHO paboueil mporpaMMbl BOCIUTAHUS;

e nmpukaza MwuHucrepctBa mpocemenuss P® ot 24  wosOps  2022r.  Ne 1023
“O0 yrBepkaeHUU (enepanbHON aaanTHPOBAHHONW OCHOBHOM 00pa30oBaTEIbHON MPOrPaMMbI
OCHOBHOTO 00mIero oOpa3oBaHMs A OOYYAIOUIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSMU
310pOBbA";

® peecTpa MPUMEPHBIX 001E00pa30BaTEIBHBIX TPOTPAMM;

e yyebHoro wiana 'bOY mkonsl-untepuara Ne 5 r.o. TonpsaTTH.

INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma nmo xumMu# Ha ypOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHus COCTaBIIEHa HA OCHOBE TPeOOBaHMIA
K pe3yabTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTENbHOIN MPOrpaMMbl OCHOBHOT'O OOIIero oOpa3oBaHUS,
npencrasieHHbx B PI'OC 00O, a Takxe Ha OCHOBE (enepaabHOi padodei MporpaMMbl BOCIIUTAHHS U
C yu€TOM KOHIICTIIIMY MPENoIaBaHusl y4eOHOro mpeamMeTa «XUMHUs» B 00pa30oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ®enepanuu.

[IporpaMma o xumuu Aa&T MpeCTaBICHUE O LEJsIX, 00IIel cTpaTerui 00y4eHusl, BOCIUTAHUS U
pa3BUTHs O0YYAIOUINXCS CPEACTBAMHU y4eOHOTO MpEeIMeTa, YCTaHABIMBACT 005S3aTEIbHOE MPEIMETHOE
coJiep>KaHue, MpeyCMaTpPUBAET paclpe/esieHne ero mo KjiaccaM M CTPYKTypUpOBaHUE IO pas3zieiaM U
TEMaM MpOrpamMMbl IO XUMHH, OIpPENeNIsieT KOJMYECTBCHHbIE W KA4YeCTBEHHBIC XapaKTEPUCTUKU
COJIEp>KaHusl, PEKOMEHYEMYIO MOCIEA0BATEIbHOCTh M3YYCHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOro mpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
orpeJiesIieT BO3MOKHOCTH IPeMeTa Ul pealn3alui TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTI'O OOIIEro OOpa3oBaHUs, a TaKke TPeOOBaHUU K
pesyabTataM OOyueHHMs] XMMHUHM Ha YpOBHE IeJiell HM3ydeHHsl NpeMeTa U OCHOBHBIX BUIOB YyueOHO-
MO3HABATENBHOM JESITETPHOCTH 00YYarOIIErocs Mo OCBOCHUIO yUeOHOTO COIEePKaHMS.

3HaHUE XHMMUHU CIYKUT OCHOBOM Ui (OPMHUPOBAHHMS MHPOBO33PEHHUs OOYyYarolerocs, €ero
NPEJCTaBICHUH O MaTepUAIbHOM EIWHCTBE MHpa, BAXKHYIO DPOJIb HTPAOT (OpMHpYEMBbIE XUMHEH
NPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUAX SHEPrUM M 00 HBOJIOLMM BELIECTB B NPUPOAE, O MYyTAX
pereHust TI00abHBIX MPOOJIeM yCTOWYHBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTreTHYECKOH,
MUIIEBOM 1 KOJOrMYecKol 6€30MacHOCTH, MPOOJIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaau3alMd BO3MOXHOCTEH s caMoOpasBUTHS U (OPMUPOBAHHS KyJIbTYphI
JUYHOCTH, €€ o011ei 1 QyHKIIMOHATBbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (popMHpOBaHME MBIIUIEHUS U TBOPUYECKUX CHOCOOHOCTEH oOyuarommxcs,
HaBBIKOB MX CaMOCTOSITEIbHOW Y4eOHON NesITeTbHOCTH, SKCIIEPHUMEHTATBHBIX M HCCIEI0BATEIHCKUX
yMEeHU, HeOOXOAUMBIX KaK B IIOBCEIHEBHON )KM3HHU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HaKOMHT CO CTeNU(UKON HAYyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAIa HA
€IMHCTBO MIPUPOIBI u YeJI0BeKa, ABIISIETCS OTBETCTBEHHBIM 3TAINoOM
B (DOPMHUPOBAHNHN €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YUYaIOIINXCS;

CIOCOOCTBYET (POPMHPOBAHUIO LEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K
MPHUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIAJl B OKOJIOTHUECKOE 00pa3oBaHNe 00yJaIOIIMXCS.

JlaHHbIEe HaINpaBlIeHHUs B 00Y4eHUU XMMUU 00€CIeUnBaIOTCs crenn(pukoit conepxanus yuyeOHOro
npeaMeTa, KOTOPBIN SBIISIETCS TIearOrMueckKy aJalTHPOBAaHHBIM OTPaKEHHEM 0a30BOM HAyKH XHMHHW Ha
OIIPENCIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OpPUEHTHPOBAH HA OCBOEHHE
OOy4aloIMMUCS CHCTEMbl IMEepBOHAYAJIbHBIX TMOHATUNH XMMHUHU, OCHOB HEOPraHWYECKOM XUMHUH H
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX OHATHI OPraHUYeCKON XUMHH.

CtpykTypa coaepkaHusl MPOTrpaMMBbl 0 XUMHH c(hopMHpOBaHa HA OCHOBE CUCTEMHOI'O MOJIX0/1a K
e€¢ n3yueHuto. ConepkaHue CKJIAJbIBACTCS U3 CUCTEMbI MOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBbl MOHATHH O XMMHYECKOM peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OPraHM30BaHbI IO



MIPUHLUITY MTOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHUW HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHUI Pa3HOIO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpEeJCTaBICHUI 00 ANMEKTPOIUTUYECKON JUCCOLUAIMH BEILIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pPACCMAaTPUBAIOTCS HA OCHOBE SMIMPHUYECKH IMOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHSA K JIPYTOMY, BBITIOJIHSS
GyHKIIUM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOIO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEICTABICHUS O XUMHUYECKON
COCTaBJIAIOLIEH HAYyYHOU KapTHUHBI MUPA B JIOTHUKE €€ CUCTEMHOM MPHUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOIUT C MPUBIICYEHUEM
3HAaHUH U3 paHee U3YYCHHBIX y4eOHBIX MpeameToB: «OKkpyxawoumii Mupy», «buonorus. 5—7 kiacce» u
«Duszuka. 7 Kiacey.

[Ipy wW3ydeHWH XUMHH MPOUCXOIUT (OPMHUPOBAHUE 3HAHWK OCHOB XHMHUYECKONH HAYKH Kak
00JacTh COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKON NEATENIbHOCTH YelIOBEeKa W KaK OIJHOTO W3
KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3ajaya y4yeOHOIro IpeaMeTa COCTOUT B (POPMHPOBAHUM CHCTEMBI
XUMHUYECKUX 3HAHUW — BaKHEUIIMX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHUH,
JIOCTYNHBIX 00O0OIIEHUH MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HayKW, B MPUOOIIEHUH K Hay4YHBIM
METOJIaM TIO3HAHMs MPU H3YUYEHUU BEIIECTB U XMUMHUYECKUX peakluil, B (OPMUPOBAHUU U PA3ZBUTHH
MO3HABATEIBHBIX YMEHUN M UX NPUMEHEHUU B y4eOHO-TIO3HABATENFHON M y4eOHO-HUCCIIEI0BATEBCKOM
NesITeIbHOCTH, OCBOCHUH MPAaBUJI O€30MaCHOT0 OOpAIeHHsI ¢ BEIECTBAMH B IIOBCEHEBHOI JKU3HH.

[Tpu u3y4eHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsl BAKHOE 3HAUEHUE TIPUOOPEITH
TaKue 1eNH, Kak:

- hopMHpOBaHWE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSITHIO PELIEHUH, CIOCOOHOW ananTUpoBaThCsl K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKM3HU;

—HampaBJIECHHOCTh ~ OOy4YeHUs Ha  CHCTEMaTH4eckoe MpUoOlIeHHe  OOydaromuxcs K
CaMOCTOATENILHON TT03HABATEILHOM JESITENIPHOCTA, HAYYHBIM METOJaM TO3HaHHUSA, (POPMUPYIOITUM
MOTHBAIINIO M PAa3BUTHE CIIOCOOHOCTEN K XUMUHU;

—o0ecrieueHre  yCIIOBUM,  CIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYarOlUMHUCA  OIbITa
pa3HOOOpa3HOW JIeATENbHOCTH, TO3HAHMS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIS PA3IMYHBIX BUIOB JESITENbHOCTH;

— opmupoBanue o6me QyHKIIMOHAIIBHOW M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHCIIE
yMEHUU OOBACHITH M OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa, HCIOJIb3ysS 3HAHUS U  OIIBIT,
MOJIyYE€HHBIE MIPU U3yYCHUH XUMUH, IPUMEHITh UX MPU PEIICHUH MpoOJIeM B MOBCEAHEBHON KU3HU U
TPYZIOBOM AESTEIBHOCTH;

—dopmupoBaHre y O0OydYAIOMIUXCS TYMAHUCTUYECKUX OTHOIICHHWM, TOHWMAaHUS IICHHOCTH
XUMHYECKUX 3HAHUH N7 BBIPAOOTKU DKOJIIOTUYECKH I1€IeCO00pa3HOro MOBEICHUsS B OBITY U TPYAOBOI
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHHTAHHMIO Ha
OCHOBE YCBOEHHS OOIIEUeIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BbIOOpY mpoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

COIEPKAHUE OBYYEHMUSA
8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATUSA

[Ipenmer xumuu. Posib XUMHUU B KU3HU 4YEJIOBEKAa. XUMHSI B CUCTeME HayK. Tena M BEmIeCTBa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctositHue BemlecTB. [loHsiTHEe O MeToAax MO3HAHUS B
xuMun. Yucreie BemecTBa U cMecu. CriocoObl pa3esieHus] CMeCeid.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3eMeHThl. CHUMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.



Xumunyeckass (opmyna. BaleHTHOCT aTOMOB XMUMHYECKHMX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aTOMHasg Macca. OTHocuTeNnbHAsE MOJIEKYJsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KommmuectBo BemectBa. Mosib. MoisipHas macca. B3anMoOCBSA3b KOJIMYECTBA, MAcChl M YHCIIA
CTPYKTYPHBIX €IMHHULL BenlecTBa. Pacy€rel mo opMysiaM XMMHUYECKUX COEIMHEHUH.

@u3nyecKkue U XUMUYECKUE SIBJICHMS. XUMHUUYECKasi peakius U e€ MpU3HAKU. 3aKOH COXpPaHEHUS
Macchl BeHIeCTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanuss XMMHUYECKUX peakiuil (coeauHeHus,
pazfioKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH MOCynOi, mpaBwiaMu paboTel B J1abopatopud W HpuéMamu
oOpariieHust ¢ 1a0OpaTOpHBIM 00OPYJOBaHHEM, U3yUYCHHE U OMUCaHHe (PU3NYECKHX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmrogeHue (u3nyeckux (IUIaBJICHHWE BOCKA, TasHHUE JIbJa, PAacCTHpaHHE
caxapa B CTYyNKe, KUIEHHE U KOHJICHCAllMs BOJABI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
ME/IHOM MPOBOJIOKH, B3aMMOACHUCTBUE MEJa C KUCIOTOMN) SBIICHHH, HAOII0IEeHUE U OTIMCAaHUE TPU3HAKOB
MPOTEKAaHUS XHUMHUYECKUX peakiuii (pas3liokKeHHe caxapa, B3aUMOJICHCTBHUE CEpHOM KHUCIOTBHI C
xjiopuioM Oapusi, pasnoxenue ruapokcuaa menu (II) mpu HarpeBaHum, B3auMMOEMCTBHE Keje3a C
pactBopom conu wmenu (II), m3ydeHwe cmocoOOB pa3feneHusi CMeceil: ¢ TMOMOINbI0 MarHuTa,
¢buIbTpOBaHKE, BRITAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MpoBeIeHIHE OYUCTKH TOBAPEHHON COJIH,
HaOII0/IeHWe W OMKCAHUE PE3YyIbTaTOB MPOBEACHHS OMbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHS
MAacchl, CO3/IaHHUE MOJIEIeN MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopo — aneMeHT u npoctoe BemectBo. Haxoxnenue
KHCIIOpoJla B Tpupone, (u3mueckne M XUMHYECKHE CBOMCTBA (peakuuu ropeHus). OKCHIABL
[Ipumenenne kuciaopoaa. CrnocoObl MOMyYEeHHs] KUCIOpoAa B JabOOpaTOpUU M TMPOMBIINIIIEHHOCTH.
KpyroBoport kucnopoaa B mpupoae. O30H — altoTpornHas MOAU(PUKAIIS KUCIOPOA.

TermnoBoit  3pdeKT XUMHUYECKOH peakluHd, TEePMOXHMHUYECKHE YypPaBHEHHS, 9SK30- W
OHAOTEPMHUUYECKUE PEAKIMH. TOINIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/yXa, YCUIEHUE ITAPHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxoxkeHue Bojopoaa B mpupoze, puznveckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOObI nonydeHust. Kucnotsl u conu.

ModnsipHblii 00BEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelnieHHble
HEHaCBILICHHbIE pacTBOpbl. PacTBOpuMOCTh BemecTB B Boje. MaccoBas 0l BELIECTBA B PacTBOPE.
Xumuueckue cBoicTBa Boabl. OcHoBaHusa. Ponbk pacTBOpoB B TpupoJe M B KU3HU YEJIOBEKa.
Kpyrosopot Bozs!l B ipupoie. 3arps3sHEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccupukanusa  Heopranumueckux  coenuHeHuil. Oxcuabl.  Knaccudukamuss — OKCHAOB:
cosieoOpa3zymome (OCHOBHBIE, KHUCIOTHBIE, aMmdoTepHble) M HecoseoOpasytomue. HomeHknaTypa
okcu10B. OuU3nuecKkre U XMMUUYECKre cBocTBa okcroB. [loydyenne okcuaos.

OcnoBanus. Kiaccuduxanus ocHOBaHMIL: EN0YM U HEPACTBOPUMBIE OcHOBaHMA. HoMmeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUH.

Kucnorel. Knaccudpukanus xucnor. Homenkmarypa kucinor. Dusnueckue M XUMHYECKHE
cBoricTBa KucioT. Psag akruBHocT MetaiuioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknatypa cosneil. @u3znueckre 1 XuMU4yeckue cBoiicta coseil. [lomyuenue coneil.

I'enernyeckas cBSA3b MEXKAY KjacCaMH HEOPTaHUYECKUX COeTMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eNieHue COJepKaHus KUCIOpoJa B BO3JAyXe, IMOJy4yeHHe, coOupaHue,
pacrio3HaBaHMe U U3yUE€HHE CBOMCTB KHCIOPO/a, HabI0AeHNEe B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM
U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (mmoxapa), 03HaKOMJIEHHE ¢ 00pa3liaMyu OKCHUJIOB U
ONMCaHME MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclO3HaBaHHE M H3yYeHHE CBOMCTB BOJOPOJA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcumom Meau  (II)  (Bo3MOKHO — HCIONB30BaHUE
BUJICOMATEPHAJIOB), HAOMIOZeHHEe O0O0pa3loB BEIIECTB KOJIMYECTBOM 1 MO, HCCIIEIOBaHUE
O0COOCHHOCTEN pacTBOPEHMsI BELIECTBC PAa3IMYHOM PacTBOPHUMOCTBHIO, MPUTOTOBIEHHWE PACTBOPOB C
ONpEeACIEHHON MacCOBOM JOJIEd PACTBOPEHHOIO BEILIECTBA, B3aWMMOJEHCTBHE BOJBI C MeETaJIaMHU
(HaTpueM W KanmpleM) (BO3MOXXHO HCITOJIB30BAaHHWE BHJICOMATEPHAIOB), HCCIIEIOBaHUE O00pa3IoB
HEOPTraHMYECKUX BEIECTB PA3IMUYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHMS OKPAacKH HHIUKATOPOB B



pacTBopax KHCIOT W IIenovei, m3ydeHue B3zaumojeihcTBus okcuna meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METajulaMH, peaklHuil HeWTpanu3aluu, MOJyYeHHE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJJHOTO METaJula APYTHM U3 PACTBOPA COJIM, PELICHUE SKCIEPUMEHTANBHBIX 3a/1a4 110 TEME
«Baxnennme Ki1accel HEOPraHUIECKUX COCIUHEHUN».

IMepuonuveckuii 3akon u Ilepumoguveckass cucremMa xumu4deckux 3emenrtos JI. H.
MenpeneeBa. CtpoeHue aTomMoB. XHMHYeCKasi CBfA3b. OKHCIUTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuun

[TepBpie MOMBITKH KIACCH(UKAIMA XUMHYECKHX JJIEMEHTOB. [loHATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (LIEJIOYHbIE U MIETOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, WHEPTHbIE Tra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIC OKCUIbI U THIPOKCHUIBI.

[Tepuonuueckuii 3akoH. Ilepronnueckas cucrema xumudeckux snemeHtoB JI. M. Menneneena.
Kopotkomnepuonnas u jymnHonepuoanas ¢popmsl [lepuoandeckoil cCuCTEMbl XUMHUYECKUX JIEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynmbl. @usndyeckuid CMBICH MOPSAIKOBOIO HOMEpa, HOMEPOB NEPHOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sjaep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHX 37eMeHTOB [lepuonmyeckoii cucremsl [[. Y. Menneneena.
XapakTepucTUKa XHMHMUYECKOTO »3JEMEHTa Mo ero mnojoxeHuro B Ilepuogmueckoit cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U NEPUOJIaM.

3nauenue llepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMBbI XMMHUYECKHUX 3JIEMEHTOB s
pa3BuTHS HayKu U npakTuku. [. 1. MenaeneeB — y4€HbIN U rpakJaHUH.

Xumudeckasi cBs3b. KoBasneHTHast (mOJsipHasi M HEMOJSPHAs) CBA3b. DJICKTPOOTPUIATENLHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchl OKucCIeHUs u
BOCCTaHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB BEILIECTB METAUIOB U HEMETAJJIOB, B3aWMOJEWCTBUE TMAPOKCHAA LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYeH, MPOBEIECHUE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKluil (TrOpeHue, peakiuu pa3ioKeHus, COSTUHEHMS).

Mesicnpeomemmwie céasu

Peanu3zanus MeXnpeIMeTHBIX CBA3€H MpH U3yUYEHHWU XUMHUHU B 8 Kjlacce OCYIIECTBISIETCS depes
UCIONIb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TMOHSATHM, TaK ¥ TOHSITHHA, SBISIOUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAY4YHOT'O IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAay4HBI (akT, TUIOTe3a, TEOpUs, 3aKOH, aHAIU3,
CUHTE3, KJacCU(pUKaus, NEPUOAUYHOCTb, HAOIIO/EHNE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHHE,
MO/I€J1b, SIBIICHHE.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUUYECKUN 3apsij, BELIeCTBO, TelO0, 00bEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, TIas,
¢bu3nyecKkre BeIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, IJIaHEeThI, 3B€3/1b1, COJTHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: armocdepa, runpocdepa, MHUHEpasbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKas peakius

[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xumudeckux snemMeHtoB JI. . Menneneesa.
Crpoennie aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOMCTB XMUMHUYECKUX AJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, Kajus, Kalbl[Usi M HUX COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHUEM DJIIEMEHTOB B
[Tepuoauueckoit cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJIbI XUMHUECKON CBSI3U. THUIBI KPUCTALTUYECKUX PELIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKU M BUJIa XUMHYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XMMUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIMXCA K pPa3iMyHbIM KJaccaM HEOPraHWYECKUX COCIMHEHWH, TEeHETHYecKass CBS3b
HEOPraHUYECKHUX BEILECTB.



Knaccuukanus XUMHUYECKHMX peakiuid MO pPAa3IMYHbIM IpHU3HAKaMm (IO 4YHUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY 3((EeKTy, MO M3MEHEHHIO CTETEeHEH OKHCICHHS
XMMHUYECKUX IEMEHTOB, II0 OOpaTMMOCTH, MO YYAaCTUIO KaTajau3aTropa). DK30- U IHAOTEPMHUECKHUE
peaKIyu, TePMOXUMUYECKHIE YPaBHEHHUS.

Ilonatue o ckopocTH XuMHYeckod peakuuu. IloHsTHe 00 O00paTMMBIX M HEOOPaTUMBIX
XUMHAYECKHX peakuusx. [IoHsATHEe O TOMOTeHHBIX M TeTePOreHHBIX peakuusax. IloHsTHe o Karammse.
ITonatue o xumuyeckoM paBHOBecUH. DAKTOPHI, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM peakuuu U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSL.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE  PEAKLUH,  JIEKTPOHHBIH  OalaHC  OKHUCIMTENIbHO-
BOCCTAaHOBUTENbHOU peakiuu. CocTaBieHUE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUM C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIr0 OanaHca.

Teopust ANEKTPOIUTUYECKON AUCCOLUALMM. DIEKTPOJIUTHI U HEANEKTPOJINThL. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOLMALMK BEIECTB ¢ PA3JIMYHBIMU BUIAMU XUMUYECKOH cBsA3U. CTeneHb AUCCOLUALIH.
CunbHbIe U crabble AIEKTPOIUTHI.

Peakium uoHHOro oOMeHa. YCIIOBUS NPOTEKAHUS pPEAKUMH HOHHOTO OOMEHa, IOJHbIE H
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuidl. CBoilcTBa KHCJIOT, OCHOBaHMNW U COJE€H B CBeETe
IpEJCTaBICHUNA 00 3JEKTpOoIUTHUYECKON aucconuannu. KauecTBeHHble peakuuu Ha MOHBL. [loHaTue o
TUAPOIIN3E COJIEH.

Xumuueckuii 3xcnepumenm:

03HAaKOMJIEHUE C MOJIEIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U
HeMeTayioB (rpaduTa ¥ ajMasa), CJIOXKHBIX BEIECTB (XJIOpHUJa HATpHs), UCCIEA0BaHHE 3aBUCUMOCTHU
CKOPOCTM XMMHUYECKOW peakuud OT BO3IAEHCTBHS  paziWyHbIX  (AKTOpOB, MCCIEIOBAaHUE
3JIEKTPOIIPOBOJIHOCTH PAaCTBOPOB BELIECTB, Ipolecca JUCCOLMALMU KUCIOT, MLIesnoueil u cone
(BO3MOYKHO MCIIOJIb30BaHHE BHJIEO MAaTEpUANIOB), MPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
IpOTeKaHMs peaklui MOHHOro oOMeHa (oOpa3oBaHHME OcajKa, BbLIEJICHHE raza, 0Opa3oBaHHUE BOJbI),
OTIBITOB, MJUTIOCTPUPYIOIINX IIPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENILHBIX PEaKIfii (TOpeHUE, peaKkInu
pas3oXeHus, COEIUHEHUs), paclO3HaBaHUE HEOPraHMYECKUX BEILECTB C IMOMOIIbI0 KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

Hemeranibl U X coeTMHEHUS

OObmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucieHus. CTpoeHue 1 Gpu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOT€HOB. XMMHUYECKHE CBOMCTBA
Ha TpuMmepe Xjopa (B3auMMOJEHCTBHE C MeTallslaMH, HEMeTallylaMH, LIeJIo4aMu). XJIOPOBOJOPOI.
ConsHas KHCIIOTa, XUMHMYECKHE CBOICTBa, TMoOJyuyeHHe, npuMeHeHue. J[leiictBue xiopa wu
XJIOPOBOJIOPO/ia Ha OpraHu3M 4eioBeka. BajkHel e XI0puabl U UX HAXOXKJEHHUE B IPUPOJE.

OOmas xapakrepuctuka 3neMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEepPHbIE
creneHn okucieHus. CTpoeHne M (QU3NYEeCKUe CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEPBHI.
AnnoTpornHele MOAU(HKAIMKM KUCIOpoJa M cepbl. XHUMHUYecKue cBoicTBa cepbl. CepoBOAOpOf,
cTpoeHue, (u3uyeckre W XUMHUYeCKHe CBOMCTBA. OKCHABI Cepbl KaK MPEJCTaBUTENN KHUCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (pU3MUYECKHe M XUMHUECKUE CBOWCTBA (0OIIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduyeckre). XUMHUUYECKHE peaklyu, Jie)allie B OCHOBE IMPOMBINIJIEHHOIO crocoba
MOJTy4eHUs1 cepHOU KucnoThl. [Ipumenenue cepHoil kuciaoThl. CoaM CepHOM KHMCIOTHI, KayecTBEHHas
peakuus Ha cynbdar-uoH. Haxoxnenue cepsl U €€ coequHEeHUI B mpHupoie. XUMUUYECKOE 3arpsi3HEHUe
OKpY>Karoliel cpebl COCUHEHUSMHU cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmiast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCJIEHMs. A3OT, pacHpoCTpaHEHUE B Mpupoje, (pu3Mueckrue W XHUMHUYECKHE CBOICTBa.
KpyroBopot azora B mpupoje. AMMHAK, ero (u3M4ecKue M XMUMHYECKHE CBOMCTBa, MOJIyue€HHE U
npuMeHerrne. Conmu aMMOHHMS, WX (U3NYECKHE W XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peakiys Ha MOHBl aMMOHHUS. A30THas KHCJIOTa, €€ MolydyeHue, GU3nUYecKue U XMMHUYECKHe CBOMCTBA
(oOmue Kak MpeacTaBUTENS Kiacca KUCIOT U crienuduieckue). Vcmonp3oBaHue HUTPATOB M COJIEH
aMMOHHSI B KauyecTBE MHUHEPAJIbHBIX YAOOpeHHH. XUMHUYECKOe 3arpsi3HEHHE OKpPYKAIOLIeH Cpesbl
COEMHEHUSMM a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, MO4Bbl M BOAoEMOB). Pocdop,
ajutoTponHble Mmoaudukanuu docdopa, puzndeckue u xumuueckue cpoiictBa. Oxcun pochopa (V) u
dbochopHas kucioTa, (PU3NIECKUE U XUMHUECKHE CBOMCTBA, monydeHue. Vcmonp3oBanue ¢ocdaToB B
Ka4yecTBE MHUHEPAJIbHBIX yI0OpEHUH.



O6mras xapakTepucTrka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE
CTCTIICHH OKHUCJICHHS. YTIEpOJ, aJUIOTPONMHBIE MOAU(DHUKAIMKN, paCHIpOCTpAaHEHHUE B TPUPOJE,
dbu3nveckue M XUMUYECKHe cBoWcTBa. AjcopOiusa. Kpyrosopor yriepoma B mpupoae. OKCHbI
yriaepoaa, ux (QU3NYecKue U XUMHYECKHE CBOMCTBA, JNCHCTBHE HA KUBBIC OPTaHW3MBI, MOJIy4YEeHUE U
MpUMEHEHHEe. DKOJOTHYECKHe MPo0IeMbl, CBsI3aHHbIe ¢ OKcuaoM yraepoza (IV), runoresa riobanbHOro
MOTEIUICHUS KJIMMara, MapHUKOBBIA 3(ddekr. YrompHas kucinora u e€ coiau, uX (U3NYECKHE U
XMMHUYECKHE CBOICTBa, MoOJiyueHHe M mpuMmeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanpHbIe TOHATHS 00 OpPraHMYECKHUX BELIECTBaX KaK O COEIMHEHHUSX yriepona (MeTaH,
9TaH, OJTWUJIEH, aleTUJIEH, 3TaHOoJI, IJIMLEPUH, YKCycHass Kuciora). llpuponHble HCTOYHHMKHU
YTJIEBOJIOPOIOB (YroJib, PUPOIHBIN Ta3, He(Th), MPOAYKTHI UX TIepepadOTKu (OEH3HH), UX POJIb B OBITY
Y IPOMBINIICHHOCTH. [TOHSATHE 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: KUPAX, OCTKaX, YTIEeBOAaX — M UX
POJIX B KW3HU YesoBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢uznyeckre u XMMHUYECKHE CBOWCTBA, MOJy4deHHE M npuMmeHeHue. CoennHeHUs
KpemHusi B mpupozae. OOmme mpencraBienus o0 okcunue kpemuus (IV) u kpemMHHEBOW KucioTe.
CunukaTsl, UX UCIOJb30BaHUE B OBITY, B IPOMBIIIUICHHOCTU. BajkHene cTpouTebHbIe MaTepHAIIbL:
KepaMHuKa, CTEKJIO, LIeMEHT, OeToH, kene300eroH. IIpobmembl 0Oe30macHOro0 MCHOIB30BAHUS
CTPOUTETBHBIX MaTEPUAJIOB B TIOBCEHEBHOM JKU3HHU.

Xumuueckuii 3xcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTBI, IIPOBEJCHHE
KAueCTBEHHBIX PEAKIMi Ha XJOPUA-UOHBI U HaONIOJCHHWE IPU3HAKOB HUX TMPOTEKAHUS, OIBITHI,
oTpaxkarome (U3NYECKUEe M XUMUYECKUE CBOMCTBA TajJOr€HOB M HX COCIUHEHUU (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), O3HAKOMIIEHME C o0OpaslaMu XJOpPHIOB (TaJOT€HUIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy cephl U €€ COeTMHEHUSIMHU (BO3MOKHO MCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
HaOIoIeHue mpoiecca OOyrauBaHUsL caxapa Moj JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3Y4YEHHE XUMHUYECKHX CBOMCTB pa30aBiIC€HHOW CEPHOM KUCIOTHI, IPOBEIECHNE KAUYECTBEHHON peakuu
Ha cynb(}aT-uoH U HaONOIeHUE MTPU3HAKa €€ MPOTeKaHHsl, O3HAKOMIICHHE ¢ PU3NYECKUMHU CBONCTBAMHU
azoTa, ochopa u uX coequHEHNN (BO3MOXKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 00pa3iiaMu a30THBIX
u QochopHbIX yIOoOpeHHii, ModydeHne, coOMpaHue, paclo3HaBaHWE M U3YYEeHHE CBOWCTB aMMMaKa,
MPOBEICHNE KAYECTBEHHBIX PEAKIMi Ha MOH aMMOHUS M ¢dochaT-uOH W H3ydeHHE MPU3HAKOB HUX
MPOTEKaHUs, B3aUMOACHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeEIbI0 (BO3MOXKHO
HCIOJIb30BaHNE BUJICOMATEPHAIIOB), U3yUEHHE MOJIENEeH KpUCTANIMYECKUX pemIETOK anmasa, rpadura,
¢byniepeHa, 03HaKOMJICHHE C MPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YTIIEM
U yCTPOWCTBOM NPOTHBOrasza, IOJIyueHUE, COOUpaHHEe, pACIIO3HABaHWE W U3YyYEHUE CBOICTB
YIJIEKUCIIOTO ra3a, MPOBEJeHUE KAYeCTBEHHBIX PEaKIMi Ha KapOoHAT M CUJIMKAT-HOHBI M U3Yy4eHUE
MPU3HAKOB WX MPOTEKAHUSI, O3HAKOMJICHHE C MPOAYKIIMEH CUIMKATHOW MPOMBIIIUICHHOCTH, PEIICHUE
SKCIEPUMEHTANIbHBIX 3371a4 110 TeMe «BaxkHele HeMeTallbl U UX COSAMHEHUS».

MeTa/uibl M UX COeTMHEHUSI

OO0mas XxapakTepuCTHKa XUMHUYECKUX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHUU UX MOJIOKEHUS B
[Tepuonnueckoit cucreme xumuyeckux snemMeHtoB . Y. Menaeneesa u crpoennsi atoMmoB. CTpoeHue
MeTaJuIoB. MeTamnyeckas CBsI3b U METAJUIMYECKash KPUCTAIMYECKash PEelIETKA. DIEKTPOXUMUYECKHMA
psaa HanpsbkeHuil MetaiioB. dusnueckne M XUMUYECKHE CBoiicTBa MeTayuioB. OOmiue crnocoObl
nosydeHus: MetaysioB. [ToHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Crnnassl (CTalb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[lenounble MeTayibl: mojiokeHue B Ilepuoanueckoil cucTeMe XUMHUYECKHUX 3JieMEeHTOB [l
W. MenneneeBa, CTpo€HUE X aTOMOB, HAXOXKJEHHE B MpHupojae. Pu3ndeckrue U XMMHUUECKHE CBOICTBa
(Ha mpumepe Hatpusi U Kanus). OKCUIBl U TUAPOKCHABI HATpus M Kaius. [IpumeHeHue IenouHbIX
METaJIJIOB M UX COEeTMHEHUM.

[IlenoyHo3eMenbHbBIE METaUIbl MarHUM M Kajdblui: monoxeHue B Ilepmoanueckoil cucreme
xuMmuueckux anemeHtoB JI. WM. MenpaeneeBa, CTpO€HHME HMX aTOMOB, HaxO0XJACHUE B MPUPOJIE.
du3nyecKkrue U XMMUYECKUEe CBOMCTBA MarHusl U Kajiblus. BakHelne coequHEeHHs Kaablius (OKCHI,
TUIPOKCH, o). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxkenue B [lepuoanueckoit cucreme xumuueckux 3nementoB /. V1. Menneneesa,
CTPOEHHE aToMa, HaxoXJAeHue B mpupone. duznyeckne M XUMHUYECKHUE CBOMCTBA AJIFOMUHHSL.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMHHHSL.



Kenezo: nonoxenne B Ilepronnueckoit cucreme xumudeckux snemeHtoB [[. M. Menneneena,
CTPOEHUE aToMa, HaxoXAeHue B mpupoae. Puznueckue U XUMHUYECKHE CBOMCTBa kene3a. OKCUIIbI,
ruapokcuabl u comu xxenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U TTOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METaUIOB M CIUIaBOB, UX (PU3NYECKUMH CBOWCTBAMHU, H3yUEHUE
pPE3yNbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEPHAIIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaJbIUs U HATPUS C BOJOM (BO3MOXKHO HCIOJB30BAaHUE BH]IEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHsS IKejle3a B KUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMI Ha MOHBI: MarHus,
KaJbIUsl, AIFOMUHMS, IMHKA, xerne3a (I11) u sxenesa (I1I), mequ (II), HabmroieHre U oNMcaHUE TPOIIECCOB
OKpalllMBaHUsl IUJIaMEHH HOHAMH HaTpus, Kajdus U Kajblus (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS U THAPOKCHUIA IIUHKA,
pelIeHne SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllne MeTauibl U UX COCIUHEHUSD).

XuMus M OKpy:xkamoumas cpeaa

BemectBa u Marepuaibl B IOBCEJHEBHOM JKU3HU YeslOBeKa. bezonacHoe MCnoyib30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBasi mOMOIIs TPH XUMHUYECKHX 0’KOTaX M OTPABJICHHUSIX.

XuMUYecKoe 3arpsi3HEHHE OKpyXarollel cpeasl (mpelnenbHas AOMyCTUMas KOHIICHTPALUS
Beulects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0J0rH4ecKuX MpooIieM.

Xumuueckuit Ixcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIIO, CIJIaBbl METAJIJIOB, IOJUMEPHBIE MATEPUAJIBI).

Mescnpeomemmnuie ceasu

Peanuzarusi MeXNpeaMETHBIX CBSA3CH MPU M3YYCHHH XUMHUHU B 9 KJIacce OCYIIECTBISIETCS Yepes
UCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK ¥ TOHITHHA, SIBISIOIIUXCS
CUCTEMHBIMU JIJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAay4HbI (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCH(UKAIUs, EPUOANIHOCTh, HAOIIOJCHUE, YKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE,
MOJIeTIb, SIBIICHUE, TAPHUKOBBIN (D (PEKT, TEXHOIOTHsI, MaTepPHAIIBI.

dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIMbI, PaINOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUH 3apsll, MNPOBOJHUKU, TOIYIMPOBOAHUKHU, TUAIEKTPUKH, (OTOIIEMEHT,
BEUIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tra3, pacTBOp, pPAaCTBOPUMOCTb,
KpUCTAJNTNYECKasl pemiéTka, CIiaBbl, (U3MUYECKHE BETUYMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢otocunTes, apixanue, Ouochepa, SKOCHUCTEMa, MHUHEpAIbHBIE YIOOpEeHHS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIE BEIIECTRA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpanbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMBbIE,
TOIUUTMBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOI'O 00111ero 00pa3oBaHUsl JOCTUTAIOTCS B
Xxojie OOyueHHs XMMHM B €IMHCTBE Y4eOHOM M BOCHHMTATEIbHOW JESITENbHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSMH,
NPUHATBIMA B OOIIECTBE NpPaBWIAMH W HOPMAaMU TMOBEIEHHS M CIOCOOCTBYIOT —IpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTMAIM3AIMH 00YyJarOIINXCS.

JIMYHOCTHBIE Pe3yNabTaThl OTPaXKalOT FOTOBHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMI U pacIIUpPEHHE OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY U Hay4yHOMY
HACJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUYECKO HayKH B dKU3HU COBPEMEHHOI'0 00IEeCTBa, CIOCOOHOCTH
BJAJIeTh JIOCTOBEpHOW HH(pOpMAIME O TepeloBbIX JOCTHKEHHAX M OTKPBITHSX MHPOBOW U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHMA:



MPEACTABJICHUS O COLMAIBHBIX HOPMaX M MPABWIIAX MEXJIMYHOCTHBIX OTHOUIEHUM B KOJUIEKTUBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  OOLIECTBEHHO TIOJIE3HOH, Yy4eOHOMCCIIeI0BaTEIbCKOH,
TBOPUYECKOHN M IPYruX BUAAX AESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM NEATEIbHOCTH
IpU BBIOJHEHUN YYEOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBINOJHECHHHM XUMHUYECKHUX O3KCIIEPUMEHTOB,
CO3/IaHUU Y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHUIO M B3aMMOIIOMOILM B MPOLIECCE ITOM
y4eOHOI JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHUE W TOCTYNKH CBOMX TOBAapHUIIEH ¢
MMO3ULIMHM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUECKUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOM PEAKLIUHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOIIME OCHOBY I IOHMMAaHUs CYIIHOCTH Hay4HOU
KapTUHBI MHpa, MPEJCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3AX
YyeJoBeKa C IPUPOIHOU CPEIoi, O POIU XUMHUHU B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJyYE€HUE HOBBIX 3HAHUN IO XMMHUH, HEOOXOIUMBbIE
s OOBSICHEHHsT HAOMIOAAEMBIX MPOIECCOB M SBJICHUH, IMO3HABATEIbHOW, WH(POPMALMOHHON W
YUTATEIbCKOM KYIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOW PabOThl ¢ Y4eOHBIMH TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHUI0 U T[O3HAHUIO, JHO003HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHONW M UCCIIENOBATENBCKOM JCATEIHHOCTH, K OCO3HAHHOMY BBIOODPY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHUS B JajbHEHIIEeM;

4) hopMupOBaHHS KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLUEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha
3IOPOBBII 00pa3 JKW3HU, OCO3HAHUE TOCIEACTBUN M HENPUSATHE BPEIHBIX MPHUBBIYEK (yMOTpeOIeHUS
QJIKOTOJIsl, HApPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIOJCHUS TMpaBWil OE30MACHOCTH MpH
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTUUECKOMY U3YUEHHIO PO eccuil U Tpya pa3IudHOro poja, yBaXeHUE K TpYAy U
pe3ysipTaTaM TPYAOBOHM JEATEIBHOCTH, B TOM YHUCIIE Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUN I10
XUMHH, OCO3HAaHHBIM BBIOOpD HMHIUBUAYaIbHOW TPAaEKTOPUM MPOJODKEHHS 00pa3oBaHUS C Y4YETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH,
yCHenrHo mpodecCHOHaIbHON JESTENHPHOCTH M PAa3BUTHUS HEOOXOJMMBIX yMEHHH, TOTOBHOCTHh
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpee;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOLIEHHE K NMPHUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJiie, OCHOBE
e€ CylllecTBOBaHUs, IOHUMAHUE LIEHHOCTH 3JI0pOBOr0 U O€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOE
OTHOILLIEHHE K COOCTBEHHOMY (HM3MYECKOMY U IICHUXHYECKOMY 3/0pPOBbIO, OCO3HAHUE IIEHHOCTHU
coOmoieHus npaBui 0€30MacHOrO TMOBEAECHMSI NMpU paboTe ¢ BEIIECTBAMM, a TaKXKe B CHUTYalUsX,
YIPOKAOLINX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHSATH 3HAHUS, MOJydyaeMble NpPU H3YYEHMM XHWMUH, IS pelIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOAHON CPENoH, /Ul NOBBILIEHHS] YPOBHS 3KOJOTMYECKOM KYJIbTYpBI,
OCO3HaHHUs TJ00AJIbHOTO XapaKTepa HSKOJIOTMYECKHUX MpoOJieM M MyTed WX pelleHus MOCPEICTBOM
METOJIOB XMMHH, IKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBAaTHCS UM B II03HABATEIILHOM,
KOMMYHUKATUBHOM U COIIMATIbHON MPAKTHUKE.

METAINPEIJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3yabTaTOB BBIACISIOT 3HAYMMble I (DOPMHUPOBAHHA
MHUPOBO33PEHUs OOII€HAayYHbIE MOHATUS (3aKOH, TEOpHUs, IPUHIIUI, TUIIOTe3a, (GaKT, cucTeMa, IpoIecc,
HKCHEPUMEHT M JAPYroe.), KOTOphle HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeAMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIEHUE O LIEJTOCTHOM Hay4YHOI
KapTMHE MHpa, W YHUBEpCalbHble Yy4yeOHble JelcTBUS (ITO3HABaTelIbHbIE, KOMMYHHKATHBHBIE,
pEryJIsATHBHBIE), KOTOpble 00eCHeunBalOT (OPMHPOBAHWE TOTOBHOCTH K CAMOCTOSITEILHOMY
TUTAHUPOBAHHIO U OCYILECTBICHUIO YU€OHOH 1eATEIbHOCTH.

Ilo3naBaTenbHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornyeckue aeiicTBHA:



YMEHHS HCIIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIICHHUS] NP OCBOCHMM 3HAHUN: PaCKphIBATh
CMBIC]T XUMUYECKUX MOHATUH (BBIIETATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIUBATh B3aHMMOCBS3b C
OPYTUMHU TIOHSTUSIMHU), HCIIOJIb30BAaTh MOHATUS i1 OOBSCHEHUS OTAEIbHBIX (DaKTOB U SBIICHUH,
BBEIOMpATh OCHOBAHUS M KPUTEPUH LIS KIacCU(PHUKAIINN XUMHUYECKUX BEIISCCTB U XMMHYECKHUX PEaKIUH,
YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSA3H MEXAY OObEKTaMU HM3Y4YCHHS, CTPOUTH JIOTUYECKUE
paccyxJienust (MHIyKTUBHbIC, JeTYKTUBHBIC, [10 aHAJIOTHH), JIeJaTh BHIBOJIbI U 3aKJIIOYCHHUS;

yMEHHE TPUMEHSATh B IIpollecce IO3HAHUS TNOHATUA (IPEeIMETHblE W MeETalpeaMETHbIE),
CUMBOJIMYCCKUE (3HAKOBBIE) MOJCIH, HCIONB3yeMble B XHUMHHU, MPEOOPa3OBBIBATH IMIUPOKO
MpUMEHSIEMblE B XUMHUHU MOJICIbHBIC MPEICTaBICHUS — XHWMHUYECKUH 3HaK (CHMBOJ DJIEMEHTA),
XuMH4Yeckas (opMylia ¥ YpaBHCHHE XMMHUYECKOW PEaKIUU — MPU PEHICHHH y4eOHO-TI03HABATEIbHBIX
3aa4, ¢ Y4€TOM OSTUX MOJEIbHBIX MPEACTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKA U3YY9aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHYECKHUX PEaKIIHid, BBISIBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M W MPOTUBOpPEUHS B HM3y4yaeMBIX Ipoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

yMEHHE HMCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS, a TakXKe B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MpuUOOpEeTeHUEe OMbITa MO I[UIAHUPOBAHHWIO, OpTaHU3allMd U MPOBEICHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaAOMIOAaTh 3a XOJIOM MPOIECcCa, CaMOCTOSTEIBLHO MPOTHO3UPOBATH €0
pe3ynbrat, GopMmynupoBatb OOOOLIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O MIPOJICIIAHHON padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATH U HHTEPIIPETHPOBATh HHPOPMAITHIO PA3IMIHBIX BHIOB U POPM
MIPEJICTABJICHHUSI, MTOJIyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJISAPHAs JINTEPATypa XUMHUECKOTO
coJiepKaHusl, CIIpaBOYHbIC MOCOOUS, pecypchl IHTepHEeTa), KPUTHYECKU OIIEHUBATH MPOTUBOPEUYHUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

yMEHUE TPHUMEHSTh PA3IMYHbIE METOJbI W 3alpoChl MPU TOUCKE M OTOOpe HHPOPMALMH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX [IJIsl BBIMOJHEHUS YYEOHBIX M TO3HABATEIBHBIX 3aau
OTpeNeEHHOT0 THUIA, NPHOOPETEeHHE OMbiTa B 00JIACTM HCMOJB30BaHUS  MH(OpPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpPOH AKTUBHOIO HCIOJIB30BAHMS Pa3IMYHBIX
MMOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTHUMANIbHYIO (hOpMY TIpeACTaBICHUS HHGOPMAIIIH U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXHBIMH CXEMaMH, IuarpaMMamu, JIpYyruMH QGopMamMu
rpa@uKu ¥ UX KOMOMHAIUSIMU;

YMEHHME UCIOJb30BaTh M aHAIM3UPOBAaTh B IIpoliecce Y4YeOHOM U  HCCIeA0BaTEIbCKOM
NEeSATETLHOCTH WH(GOPMAIUIO O BIMSHUH MPOMBIIUICHHOCTH, CEJIBCKOT0 XO3SIMCTBA W TPAHCIOpTa Ha
COCTOSIHHE OKPY>KAIOIIeH IPUPOAHON CPEMBI.

KomMMyHuUKaTHBHBbIe yHHBepcalbHble y4eOHbIe JelicTBUA:

yMEHHUS 3a7aBaTh BOIPOCH (B X0j€ auaiora U (Wiu) JAUCKYCCHH) MO CYIIECTBY OOCYKIaeMOu
TeMbI, POPMYIMPOBATH CBOU NMPEITI0KEHNUS OTHOCUTENIBHO BHIMOJIHEHUS MPeI0KEHHON 3a/1auu;

YMEHHUSI TPEICTaBIATh IOJyUYCHHBIE PE3YNbTaThl TO3HABATEILHOW IESTENBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTAIMIO Pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOTO 3KCIIEpUMEHTa
(JtabopaTtopHOro OMBITa, JA0OpPAaTOPHON pabOTHI MO HCCIEJOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEILHOW U
UCCIIEIOBATENIBCKON JIEITEbHOCTH TPU PEIICHUH BO3HUKAIOUIMX MpPoOJeM Ha OCHOBE yuéTa OO0IuX
MHTEPECOB M COIJIacOBaHUs MO3MLIMNA (00CyXkaAeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE MITYPMbI»,
KOOP/MHAIMSI COBMECTHBIX JEHUCTBHM, OmpeeNeHHe KPUTEPHUEB IO OIIEHKEe KayeCTBA BBHIMOJIHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble YHUBEpPCcAJbHbIEC YUeOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEIBHO OIpPEAeNsaTh IeNd JACITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JACSATEIHLHOCTH, BHIOMpPATh HamOoJjee
3¢ (heKTHBHBIE CTIOCOOBI pelieHHs YIeOHbBIX U MTO3HABATENIBHBIX 3a/1a4, CAMOCTOSITENILHO COCTABIISATh WU



KOPPEKTUPOBATh MPEIOKEHHBIN AJITOPUTM IEUCTBUM MPU BHITTOIHEHUH 3aIaHUN C YYETOM TMOJTYUYEHUS
HOBBIX 3HaHUU 06 HU3Yy4aCMbIX 06’beKTaX — BCIICCTBAX U PpPCaKIHUAX, OLHCHHUBATH COOTBCTCTBUC
MOJIYUEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE HCIONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
IIpeiaraéMble B yCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOCHHIO 00S3aTEIBLHOTO COJEpP)KAHUS, YCTaHOBJIEHHOTO
TaHHOU (efepanbHON pabodeill mpOrpaMMOid, BEIACIISIOT: OCBOCHHBIE O0YUYAIOIIMMICS HAYYHbBIC 3HAHUS,
YMEHHS U CHOCcOObI JIeHCTBUM, crenuduyeckue sl MpeaMeTHOW oOnactu «XUMHUS», BHUIbI
JESTEeIBHOCTH IO TOJIYYE€HUIO0 HOBOTO 3HAHMSI, €0 MHTEPIPETAIUU, TPeoOpa30BaHUIO U IPUMEHEHUIO B
Pa3IMYHBIX YUEOHBIX U HOBBIX CHUTYaIUX.

K xonmy oOydenus B 8 Kiacce npeiMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI OTPAXKaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHUIA:
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJAHAS), BAIGHTHOCTb, OTHOCHTEIbHAs
aTOMHasi U MOJEKYJSIpHAs Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas A0S
XMMHUYECKOTO JJIEMEHTAa B COCIUHEHUHU, MOJSPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPHUIIATEIIEHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas peakuus, KIACCH(PHUKAIMI PEeaKIHi:
pEaKiuu COENMHEHUs, PEaKIUH PA3JI0KECHUS, PEaKUWu 3aMelleHUs, peakiuu OoOMeHa, 3K30- U
IHJIOTEPMHUYECKUE PEAKIUHU, TEIUIOBOH AP (EKT peakuuu, sIpo aroma, JJICKTPOHHBIN CIOH aroma,
aTOMHasi opOUTab, palyC aroMa, XMMHUYECKas CBs3b, MOJIAPHAs U HEMOJSpHAs KOBAJCHTHAas CBA3b,
MOHHAsl CBs3b, MOH, KATUOH, aHUOH, paCTBOP, MaccoBasi J0JIs BEeLeCTBa (IPOLIEHTHAs KOHLEHTpaLus) B
pacTBope;
WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX IOHATUA W TPUMEHSATH 3TH TOHSITHS TpU
OMMCAHUU BEUIECTB U UX MPEBPALICHUI;
HCIIO0JIh30BaTh XUMHYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHUSI (POPMYJT BEIIECTB U YPABHEHUN XUMHYECKUX
peaKuuii;
OTNpE/ENATh BaJCHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTENEHb OKHUCIICHUS
JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAAICIKHOCTh BEIIECTB K OMNpeAeNEHHOMY KIIAcCy
COCIMHEHHI 10 (opmysaM, BHJ XUMHUYECKON CBsI3U (KOBAJICHTHAs W HWOHHAs) B HEOPTaHMUYECKHX
COEJIMHEHMUSIX;
packpsiBaTh cmbici llepmogmueckoro 3akona J[. WM. MenaeneeBa: OE€MOHCTPUPOBATH ITOHUMAaHUE
MEePUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX moyiokeHus B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, ITIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
YUE€HHs], 3aKOHa ABOTaIpo;
OMHCHIBATh U XapaKTepU30BaTh TaOMuHy0 Gopmy [lepuoanueckoii CUCTEMBI XUMHUYECKUX IJIEMEHTOB:
pa3nuyaTh MOHATHS «rJIaBHas moarpynma (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynmna)», Mansie u
00JIbIIIKE IEPUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOphIe MMetoTcs B Tabnuue «llepuonnyeckas cucrema
xumuyeckux snemeHTtoB JI. WM. MenneneeBa» C UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj sapa, oOllee YMciIo 3JIEKTPOHOB U paclpeiesieHue UX Io
ANEKTPOHHBIM CIIOSIM);
KJIaCCU(PUITUPOBATh XMUMHYECKHE DIIEMEHTHI, HEOPTaHUUYECKHE BEIECTBA, XUMUYECKUE peakiuu (1o
YHCIy U COCTAaBY yYaCTBYIOIIUX B PEaKIIMU BEUIECTB, MO TEIJIOBOMY 3D PeKTy);
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XHMHYECKHE CBOMCTBA BELIECTB pa3jIMYHbIX KJIACCOB,
MOATBEPKJasi ONUCAHHWE MPUMEpPAaMU MOJIEKYJISAPHBIX YPaBHEHUU COOTBETCTBYIOUIUX XHMMHUYECKHUX
peakuuii;
MPOrHO3MPOBATH CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HMX Kaye€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKUX MTPEBPAILCHUN B PAa3JIMYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMyJie COeIUHEHHsI, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacy€Tsl 110 YPaBHEHHUIO XMMUYECKON PEaKIuH;
IIPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON MAESITEIbHOCTH — aAHAJIU3 M CHUHTE3, CPAaBHEHHE,
00001IeHNe, CUCTEMATH3AINIO, KIACCU(UKALINIO, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH — IS



U3YYCHUS] CBOMCTB BEIIECTB M XMUMHMUYECKHUX pPEaKIUi, €CTEeCTBEHHO-HAy4YHbIE€ METOJbl IMMO3HAHUS —
Ha0JI0IeHNE, U3MEPEHUE, MOJICTTMPOBAHNUE, SKCIIEPUMEHT (PEabHbII U MBICIICHHBIN);
CJIeJIoBaTh MpaBUjIaM MOJIb30BAaHUS XUMHUUYECKOM MOCYI0i U T1abopaTOpHBIM 000pyAOBaHUEM, a TaKXKe
npaBujgaM oOOpalleHus C BEIIeCTBAMH B COOTBETCTBMM C HMHCTPYKUUSMH IO BBIIOJHEHUIO
71a00PAaTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPaHHUIO Tra3000pa3HbIX BEIIECTB (BOJOpOIa
U KHUCJIOpOJia), NPUTOTOBJICHHIO PACTBOPOB C OIpPEACIIEHHOW MacCOBOM Jo0Jied pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATh W IMPOBOJUTH XMMHUYECKHE HKCIEPHUMEHTHI MO PACHO3HaBaHUIO PacTBOPOB
IIEJI0Yel U KUCIIOT C TIOMOIIBI0 MHIUKATOPOB (JaKMycC, (peHondranent, METUIOPAHK U APYyTHe).

K koHiy oOydenus B 9 kjacce rpeMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaxaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUN: XMMHUYECKUN 3JEMEHT, aTOM, MOJIEKYja, HOH,
KAaTHOH, AaHHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
CTENeHb OKUCJICHMS, XUMHYECKas peaklus, XMMHUYECKas CBsA3b, TEIJIOBOM A(P(PEKT peakiuu, MOJb,
MOJISIDHBI  00BEM, pacTBOp, DJICKTPOJIUTHI, HEIJICKTPOIUTHI, DICKTPOIUTHUECKAs IAMCCOLMAINS,
peakiuu HOHHOrO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBecHE, OOpaTuMble U HeoOpaTHMBbIE
peaKkuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAHOBJICHHE, AaJJIOTPONHUSA, aM(pOTEPHOCTh, XHUMHYECKas CBs3b (KOBaJECHTHAas, WOHHA,
METaJIJINYECKasi), KpUCTalsInyeckass peléTka, KOppo3us METauloB, CIUIaBbl, CKOPOCTb XMMHMUYECKOM
peaxuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHSATHH M HPUMEHATH ATU MOHATHUS IPU
OTMCAaHUU BEIIECTB U UX MPEBPAILCHUI;
MCIOJIb30BATh XMMHUYECKYIO CUMBOJIMKY ISl COCTAaBICHUS (POPMYII BEIIECTB M YPAaBHEHUN XUMHUYECKUX
peaKIuii;
OIpEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COCIUHEHUSIX PA3JIMYHOIO
coCTaBa, MPHUHAAJIEKHOCTh BEHIECTB K OMpeneiIEHHOMY Kjaccy COeAMHEHUH Mo (opMmynaMm, BHJ
XMMHUYECKON CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi
MOHA N0 XMMUYECKOH (QopMmylie, XapakTep cpelibl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEAMHEHU,
THUI KPUCTAJUTMUECKOHN perIETKN KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMmbIca [lepnonnueckoro 3akona JI. M. MenzaeneeBa u 1€MOHCTPUPOBATH €r0 IIOHUMAaHUE:!
OIHCHIBATh U XapaKTepu30BaTh TabIM4YHyI0 Gopmy lleproanyueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyath MOHATUA «TJaBHAs noArpymmna (A-rpymnmna)» u «mobdounas noarpynna (b-rpynna)y», mansie u
0oJbIIME MEPUOAbl, COOTHOCUTH OOO3HAYEHMsI, KOTOpblE HMEIOTCA B IEPUOJUYECKOW Tabiuue, C
YHUCIOBBIMU XapaKTEPUCTHKAMHM CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjapa,
o0liee YUCIIO SJIEKTPOHOB W pacHpelefieHne HX M0 JJICKTPOHHBIM CJI0siM), OOBACHITH oOIIne
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB JIEMEHTOB U UX COEIMHEHUH B MPEIENIax MalblX NEPUOAOB U
IJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUECKHE peakiuu (1o
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMH BEILIECTB, M0 TEIUIOBOMY 3((PEKTy, IO U3MEHEHUIO CTENeHEN
OKHCJIEHUSI XMMUUYECKUX JJIEMEHTOB);
XapaKTEepPU30BaTh (OMHUCHIBATh) OOIIME M CHEIU(UUSCKHE XUMHIECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEUIECTB, IOATBEPXkAAsl  ONUCAHUE TPUMEPAMHM  MOJIEKYJSPHBIX M  HMOHHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHUX PEaKIuil;
COCTaBJIATh YPABHEHMS JIEKTPOJMTUYECKON IUCCOLMALMM KHUCIIOT, IIEJIOYEd M COJIEH, IMOJIHBIE U
COKpalI€HHbIE ypaBHEHHUs peakUuii HOHHOTO OOMEHa, YpaBHEHHs peaklMid, MOATBEP KIAI0IIUX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK/y BELLIECTBAMH PA3JIMYHbBIX KJIACCOB;
pacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl IOCPEICTBOM COCTaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;
MIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTH MPOTEKaHUS
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMHYECKOT0 3JIeMEHTa 1Mo (popMyiie coeIMHEHHs, MAacCOBYIO JOJIO BEUIECTBA B pAaCTBOPE, MPOBOIAHUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKkuy;
coOoIaTh MpaBUIia MOJB30BAHMS XUMHUECKOW MOCYI0N 1 Jab0paTOpHBIM O00OPYAOBAHUEM, a TaKXKe
MpaBWia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMHU MO BBIITOJHEHUIO JIA0OPATOPHBIX



XMMHUYECKUX OIBITOB IO MOJYyYEHHUIO U COOMpaHMIO Ta3000pa3HbIX BELIECTB (aAMMHAKa M YIJIEKHCIIOTO

rasa);

MPOBOJIUTHh PEAKIIMHU, MOJITBEPKAAIONINEC Ka4eCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PAacllO3HABATH
OTBITHBIM TyTEM XJIOpHUI-, OPOMHUI-, HOAM]I-, KapOOHAT-, docdar-, CHIUKAT-, CyIbdaT-, THIAPOKCHI-
WOHBI, KATUOHBI aMMOHHUSI M HMOHBI M3yYCHHBIX METAJIOB, NMPUCYTCTBYIOIIUE B BOJHBIX PacTBOpax

HCOPTraHNYCCKUX BCILICCTB,

IPUMEHATh OCHOBHBIE OIEpal¥ MbICIUTEIBHON JESITEeIbHOCTH — aHAIU3 U CUHTE3, CpPaBHEHHUE,
000011IeHre, CUCTEeMATH3AIMIO, BbISIBICHUE MPUYMHHO-CIICJICTBEHHBIX CBSA3EH — Ui U3YUCHHs CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKLuil, €CTeCTBEHHO-HAy4Hble€ METOJbl IIO3HAaHUS — HaOJIIOAEHUE,
U3MEpEHUE, MOIEIMPOBAHNE, SKCIIEPUMEHT (peallbHbIN U MBICIIEHHBIH).

[To yue6HOMY many ['BOY (riryxue, 3aaepKa ICUXUYECKOTO pa3BUTHs) Mporpamma s 10a
paccunTaHa Ha 68 4acoB B TOJ M paclpeaeiseTcs 1mo 2 yyeOHoMy Yacy B Heaento. JlaHHBI 00beM
y4eOHBIX 4aCcOB pacIpeiesieTcs ¢ HEKOTOPhIMU U3MEHEHHUSIMHU.

Tempr: «llepuoandeckuil 3aKOH M NEPUOJUYECKAs CHCTEMAa XHMMYECKUX 3jeMeHToB [[.1.
MenpeneeBa. Crpoenue aroma» u «CTpoeHue BelecTBa. XMMHUYECKas CBs3b» IEpeHeceHbl Ha 11

KJ1accC.

KaJIeH[[apHO'TGMaTquCKOG INIAaHUPOBAHUC COCTABJICHO COIJIACHO MporpaMmMe, HO, YYUTHIBAAd

0COOEHHOCTH TICHXO(U3NYECKOTO Ppa3BUTUS JETeH,
MaTepHaia U3MEHEHO U BHECEHBI CIIEYIOLINE U3MEHEHMSL:

TEMATHUYECKOE INTAHUPOBAHUE

[I0YaCOBOE PACIHPEACICHUE MPOrPaMMHOIO

8 KJIACC (10A)
No HaumeHnoBanue pa3zaenoB u TeM nporpammel || KomnuecTBo DnexTpoHHbIE (IIUPPOBLIC)
/11 JacoB o0Opa3oBaTeNbHbIE PECYPCHI

Pasznea 1.1lepBoHavyasibHble XUMHYECKHE MOHSATHS

1.1 |Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 5 [[bubmuoTeka [IOK
PAKTUYECKOM IEATSILHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c]]
1.2 |BemecTBa 1 XUMHYECKHE PEAKITUU 15 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41837c]]
Hroro no pasneny H 20 H

Pasjnen 2.Baxuneiimme npeacTaBuTe/ i HEOPraHNYECKUX BelIeCTB

|
|
‘2.1 HBosnyx. Kucnopon. [Monsitue 06 okcumax H
|

|

|

6 |https://m.edsoo.ru/7f41837c]] [l

2.2 HBouopoa. [ToHsITHE O KUCITOTAX U COJISX H 9 Hhttps:// m.edso0.ru/7f41837c]] m
‘2.3 HBona. PactBopsl. [loHsTHE 00 OCHOBaHUSIX H 10 Hhttps://m.edsoo.ru/7f41837c]] m
‘2.4 HOCHOBHBIC KJIACChl HEOPTAHUUYECKUX COSAMHEHUN H 23 Hhttps:// m.edsoo0.ru/7f41837c]] m
‘I/IToro 0 pa3feny H 30 H ’
‘PezepBﬁoe BpeMs H 3 Hhttps://m.edsoo.ru/7f41837c]] ’H
(OBILEE KOJIMYECTBO YACOBIIO IIPOTPAMME | 68 | [l

PeueBoii MaTepuaJ 10 Pa3BUTHIO CAMOCTOATENIbHOM PeYH HA YPOKAX XUMHUH

Kiaace 10a
1 yeTBepTH.

IlepBoHauanpHbIe TOHATH 00 XUMHUHU (1 4acThb)
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1.YTo n3yuaer xumus? (XUMHS U3y4aeT BEIIECTBA M MX CBOWCTBA)

2.Yto Takoe BemecTBo? (BEIIECTBO —3TO TO, U3 YETO COCTOST TEJA)

3.Uto Takoe Tena?( Tema — 3TO BCE, UTO HAC OKPYIKAET)

4. V3 yero cocTosT BelecTBa?( BEIIECTBA COCTOST U3 MOJICKYJ)

5. Yrto Takoe cBOMCTBO BemiecTB? (CBOMCTBO BEIIECTB -3TO TO, YEM OJIHO BEIIECTBO OTJIMYAETCS OT
JPyroro)

6. Uto Takoe aToM? (aTOM-3TO HAaMMEHbIIINE XUMUYECKU HEe/IeJIMMble YaCTHUIIbI BELIECTBA)

7. HazoBu xumuueckyro nocyay? (mpoOupka, Kojioa, XAMUYECKHA CTaKaH, [IIHHADP)

8.Kak y3HaTh aTOMHYI0 Maccy aiieMenTa? (Hajo mocMoTpeTh B Tabuiy MeH/eneena)

2 YeTBEpPTH
IlepBoHauanbHbIE NOHITHSA 10 XUMHUHU (2 4acTh)
1. Yo noka3piBaeT xummudeckas popmyina? (Xumuueckas GopMmyIia OKa3bIBaeT COCTAB MOJICKYJIbI)
2. KakoBbI mpu3HAKU XUMUYECKUX peakinii?( MPU3HAKH XUMHUYECKHUX PEAKIMA — 3TO U3MEHEHUE IIBETA,
MOSIBJICHHE 3aI1axa, BHINAJICHUE OCAJIKa, BBIJICIICHHE CBETA U TeIljIa)
3. Kak npousnocurcst popmyia HySO4? (popmymna mpou3HOCUTCS - alll 1Ba 3C O YEThIPE)
4.Ha30BUTE TUIBI XUMHUECKUX PeaKIUi? ( 3TO peaKkIuK pa3iodKeHUs, COCTUHCHNUS, 3aMCIIICHHS,
oOMeHa)
5.CKaXuTe 3aKOH COXPAHCHUs BEIIECTB? (Macca BEIIECTB, BCTYNUBIINX B PEAKIUIO, paBHA Macce
BEIIECTB, 00Pa30BaBIIUXCS B PE3YJIbTATE PEAKIIHH)
6. Kak y3HaTh MOJIEKYJISIpHYIO Maccy? (MOJISKYJIsipHAs Macca paBHa CyMME aTOMHBIX MacC aTOMOB,
YMHOKE€HHOE Ha YHCJIO aTOMOB)
7. Kakue BelecTBa Ha3bIBAOT MPOCTHIMK? (IIPOCTHIMU HA3bIBAIOT BEIIECTBA, COCTOSIINE U3 ATOMOB
OJIHOTO XMMHUYECKOTO 3JIEMEHTA)
8. Kakue BemecTBa Ha3bIBAIOT CIIOKHBIMU? (CIIO)KHBIMH HA3bIBAIOT BEIIECTBA, COCTOSIINE U3 aTOMOB
pPa3HBIX XUMHUYECKUX JJICMECHTORB)

3 4eTBepTH
Kucnopoa. Bogopoa.
1.KakoBsI hpuznueckue cBoiictBa Bojgopoaa? (I3to ras, 6e3 upera, 6e3 3anaxa.Camblil 1Erkuii U3 Bcex
ra3oB)
2. I'ne npuMeHs0T KUciopo1?( KUCIOPO MPUMEHSIOT METUIIMHE, CBAPKE METAIJIOB, aBUALIUN)
3.Cxaxure coctaB Bo3ayxa?(B cocraB Bo3ayxa BXOJIUT: a30T, KUCIOPO/T ,0J1aropoJHbIC Ta3kl,
YTJIEKUCIIBIH ra3)
4. Yro takoe okcuabl? (OKCHIBI 3TO CIIOKHBIE BELIECTBA, KOTOPHIE COCTOAT U3 IBYX 3JIEMEHTOB, OJIMH
U3 KOTOPBIX - KUCJIOPOJ)
5. 'ne mpuMeHSIOT BOJOPOA?(BOIOPOT IPUMEHSIOT B MTOJyYSHUH aMMHaKa, pe3Ka METaJlIoB,
MOJTyYeHHE COSIHON KUCIIOTHI.
6. Uemy paBHa aToMHasi Macca Kuciiopoaa? (aToMHast Macca Kuciopoja paBHalo6)
7. Uyma paBHa aTOMHasi Macca Bojopoaa? (aToMHas Macca KUcIIopoja paBHa 1)
8.Ckaxxute XUMUYeCKyro opmyity Bogopoaa? (popmyny Bogoposda - am gBa  Hp)

4 yeTBepTH
Bopna. PacTBopsl.
1. HazoBu dhopmyny monekynsl Boasi? (H2O am aBa o.)
2. Cka)xu KaueCTBEHHBIM COCTaB MOJIEKYJIbI BOJIBI? (JIBa aTOMa BOJOPOJa U OJMH aTOM KHCIIOPO/a)
3.KakoBsl (huznveckue cBoiicTBa Boabl? (Boma - mpo3paynas KUAKOCTH O€3 BKyca U 3armaxa)
4.Yrto obpa3zyercs IpH pa3iokeHUH BOAbI? (IIPU Pas3sIoKEHUH BOABI 00pa3yeTcsi KUCIOPO.I U BOAOPO/I)
5. YeMy paBHa MoJeKyJIsgpHas Macca Bofbl? (MojeKkysipHas Macca Boabl paBHa 18, M (H,0) = 18)
6. ['me mpumeHstoT Boay? (BoJa MPUMEHSETCSl KaK paCTBOPUTEIb, JJIsl MOMyYEHUS] XUMUYECKUX KUCIIOT,
MOJTMBA TIOJICH, B OBITY)
7.Yemy paBHa TUIOTHOCTH BOABI? (TUIOTHOCTH BOJBI paBHa 1 T/Mi1)
8.Kakue TuIbI BEMIECTB pa3IM4aroT MO PaCTBOPUMOCTH?( TUIIBI BEIIECTB PA3IMYAIOT 110
PacTBOPUMOCTHU-3TO XOPOIIO PACTBOPUMBIE, MAJIOPACTBOPUMBIE, HEPACTBOPUMBIE)







IHOYPOYHOE INIAHUPOBAHUE

10A KJIACC
No Tema ypoka KonnyectBo ||[DnekTpoHHbIE ITUGPOBBIC 00pa30oBaTEIbHBIC
/1 4acoB pecypcbl
Bcero |
1 [Ipenmer xumuu. Poiap XuMuM B )KU3HU YesioBeKa. Tela U BemecTa 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d210c]]
2 [TonsTHE 0 METOMaX MO3HAHUS B XUMUHU 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d227¢]]
3 ITpakTrueckas padora Ne 1 «I[IpaBuiia paboTsl B J1a0OpaTOpuu U MpUEMBI 0OpaIeHUs 1 [[BubmuoTeka [JOK
¢ 1a0OpaTOPHBIM 000PYIOBAHHEM https://m.edsoo.ru/ff0d23dc]]
4 Uucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei 1 [[BubmmoTexa LIOK
https://m.edsoo.ru/ff0d26ca]]
5} [TpakTudeckas padorta Ne 2 «Paznenenue cmeceit (Ha mpuMepe OYMCTKU TIOBAPCHHON 1 [[BubnuoTexa [JOK
COJIH)» https://m.edsoo.ru/ff0d28c8]]
6 ATOMBI U MOJICKYJIBI 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB 1 [[BuGmmoTexa [IOK
https://m.edsoo.ru/ff0d2be8]]
8 [IpocThie U CIOXKHBIE BENIECTBA 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 |[3akOH OCTOSTHCTBA COCTaBa BEIIECTB. XUMHUIecKas popmysa. BaleHTHOCTh aTOMOB 1 [[BubmmoTexa [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae]]
11 ||OtHOCuTenbHAs aToMHast Macca. OTHOCUTENbHAS MOJICKYJISIpHAs Macca 1 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/ff0d323c]]
12 |[MaccoBas 10J1s1 XHUMHYECKOTO 3JICMEHTA B COSAMHEHUN 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d350c]]
‘13 HKoaneCTBo BemecTBa. Monb. MonsipHast macca H 1 H[[BI/I6J'II/IOTeKa [HOK



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

No Tema ypoxka KonuuectBo || 9nexTpoHHBIe IM(POBBIE 00pa3oBaTEIHHBIC
n/m 4acoB pecypchl
‘ Bcero ‘

Ll [ |Ihttps://m.edsoo.ru/ff0d5230]]

14 || ®usuueckue U XUMUYECKHUE SIBJICHUA. XUMHUECKasi peaKkIus 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d37fa]]

15 |[IIpu3Haxu u ycioBuUs IPOTEKAHUS XUMUUYECKUX peaKLnii 1 [[bubmuoreka LIOK
https://m.edsoo.ru/ff0d3al16]]

16 |[3akoH COXpaHEHHS MacChl BEIECTB. XUMUUYECKUE YPAaBHEHUS 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d3b88]]

17 ||BeruucneHust KOJM4eCTBA, MACCHI BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX PEAKITUN 1 [[BubmmoTeka LIOK
https://m.edsoo.ru/ff0d5708]]

18 |[Knaccudukanus XUMAYECKUX PEAKIUi (COCTMHCHUS, PA3JIOKCHHIS, 3aMEIIICHUS, 1 [[BubmuoTexa [JOK
obmeHa) https://m.edsoo.ru/ff0d3f34]]

19 | M. B. JlomoHOCOB — y4€HbIH-3HIMKIONEAUCT. OO00IIEeHNE U cucTeMaTH3aus 1 [[BubmuoTeka [JOK
3HaHUI https://m.edsoo.ru/ff0d40c4]]

20 |[KontpospHas pabota Nel mo Teme «BemecTBa 1 XUMHUECKUE PEAKITHI» 1 [[bubmuoreka [IOK
https://m.edsoo.ru/ff0d4290]]

21 |Bo3myx — cMecs ra3oB. CocTaB Bo3nyxa. Kucinopox — aneMeHT u mpocroe 1 [[bubmnoreka LIOK
BeniecTBo. O30H https://m.edsoo.ru/ff0d448e]]

22 | ®u3nyeckue U XMMHYECKHE CBOMCTBA KUCIOpoAa (PeaKIni OKUCICHHS, TOPEHHUE). 1 [[bubmuoTeka [IOK
[TousiTHe 00 OKCHIAX https://m.edsoo.ru/ff0d4614]]

23 ||Crioco0slI oTydeHHUsT KHCIIOpO/ia B JTA0OpATOPUH M MPOMBINIUICHHOCTH. [IprMeHeHne 1 [[BubmuoTexa [JOK
KHCIIOpOJa https://m.edsoo.ru/ff0d497a]]

24 |TerutoBoi 2P PEeKT XUMUIECKON peaKIiy, MOHATHE O TEPMOXUMHUIECKOM YpaBHEHHH, 1 [[bubmuoreka [IOK
9K30- ¥ SHJOTEPMHUUECKUX PEaKIIUIX https://m.edsoo.ru/ff0d4790]]

25 |TommuBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3IyXa, CIOCOOBI €ro 1 [[bubmnoreka LIOK
PEI0TBPALICHHS https://m.edsoo.ru/ff0d4c4a]]

26 |[IpaxTmueckas padota Ne 3 mo teme «llonydenne u coOnpanue KUCIOpo1a, H3yIeHHE 1 [[bubmuoreka [IOK
€ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2]]

‘27 HBOI[OpO,Z[ — DJIEMEHT U MPOCTOE BelecTBo. Haxoxnenue B npupozae H 1 H[[BI/IGJ‘II/IOTCK& LHOK
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Ne Tema ypoxka KonuuectBo || 9nexTpoHHBIe IM(POBBIE 00pa3oBaTEIHHBIC
n/m 4acoB pecypchl
‘ Bcero ‘

Ll [ |Ihttps://m.edsoo.ru/ff0d4ddo]]

28 | ®usnyeckue U XMMHYECKHE CBOMCTBa Bojgopoaa. [Ipumenenue Bogopoaa 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d4dd0]]

29 |lloHsATHE O KHCIIOTaX U COJISIX 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d50d2]]

30 ||CrocoOslI ostydeHus BOAOPOIa B 1aOOpaToOpHu 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d4dd0]]

31 |[IpaxTtmueckas padora Ne 4 o teme «llonyduenne u cobupanue Bogopoa, N3ydeHue 1 [[bubmuoreka [IOK
€ro CBOMCTB» https://m.edsoo.ru/ff0d4f42]]

32  |Monspablii 00BEM razoB. 3akoH ABOraapo 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d542¢]]

33 | Bbruucnenust 00b€Ma, KOIMYECTBA BEIIECTBA T'a3a 110 €ro U3BECTHOMY KOJIMYECTBY 1 [[bubmuoteka [IOK
BEIIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0]]

34 | Beraucienusi 00bEMOB T'a30B 10 YPABHCHHIO PEAKIIMKA HA OCHOBE 3aKOHA 00BEMHBIX 2 [[BubmmoTeka LIOK
OTHOIIIEHH Ta30B https://m.edsoo.ru/ff0d5708]]

35 | ®Pusndeckue M XUMHUYECKHE CBOHCTBA BOIBI 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d587a]]

36 ||CoctaB ocHoBanwuii. [ToHsTHE 006 MHIMKATOpPAX 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d59e2]]

37 |Boma kak pactBopuTenb. HackllieHHbIC W HEHACHIIIICHHBIE pacTBOPBI. MaccoBast 10JIs 2 [[BubmuoTexa [JOK
BEIIIECTBA B PacCTBOPE https://m.edsoo.ru/ff0d5b40]]

38 |[[IpakTmueckas padota Ne 5 mo Teme «[IpuroToBiieHne pacTBOPOB C ONPEIEIEHHON 2 [[PubmmoTeka [IOK
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d5eba]]

39 |[KontposbHas pabota Ne2 no reme «Kucnopoa. Bonopon. Boga» 2 [[bubmnoreka LIOK
https://m.edsoo.ru/ff0d6342]]

40 ||Okcuubl: cocTaB, KiraccuUKaIys, HOMEHKIATypa 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d664e]]

‘41 HHonyquHe U XUMHUYECKHE CBOMCTBA KHUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB H 2 H[[BHGHHOTeKa [HOK



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
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

Ne Tema ypoxka KonuuectBo || 9nexTpoHHBIe IM(POBBIE 00pa3oBaTEIHHBIC
n/m 4acoB pecypchl
‘ Bcero ‘
Ll [ | Inttps://m.edsoo.ru/ff0d664¢]]
42  ||OcHoBaHwms: coCTaB, KiIaccuukaIys, HOMEHKIATypa 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d67ca]]
43 |[lomydeHre u XUMUYECKUE CBOWCTBA OCHOBAHUI 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d67ca]]
44  |[Kucnotsl: cocTaB, Ki1accu(uKaius, HOMEHKIATypa 2 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0dfee2]]
45 |[IlomydyeHne U XUMUYECKHE CBOMCTBA KUCIOT 2 [[BubnuoTexa [JOK
https://m.edsoo.ru/ffOdfee2]]
46 ||Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI OMyUeHHU s, XHMUYCCKUE CBOWCTBA 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ad9474]]
47  |[Ipaxtuueckas padota Ne 6. PemieHue skciepuMeHTaNbHBIX 33124 [0 TeMe 2 [[bubmuoteka [IOK
«OCHOBHBIE KJIACChI HEOPTAaHUYECKUX COCTUHEHHI https://m.edsoo.ru/00ad9b7c]]
48 |['enernyeckas CBS3b MEKIY KJIaCCaMH HEOPTaHUYECCKUX COCITUHEHUI 2 [[Bubaroreka [IOK
https://m.edsoo.ru/00ad9a50]]
49 ||O6o0IIeHNE U CUCTeMATH3AIIHS 3HAHHIA 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ad9cb?2]]
50 |[KonTposbHas padota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COeTMHEHUN" 1 [[bubmnoreka LIOK
https://m.edsoo.ru/00ad9ela]]
51 |[PesepBHbIit ypok. O000IIEHNE U CHCTEMAaTH3aIUs 3HAHUI 2 [[BubmmoTexa [IOK
https://m.edsoo.ru/00adb33c]]

‘OBL[IEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

||
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