MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HNCTOIICKASA OCHOBHAS OBIIIEOBPA3OBATEJIBHASA HIKOJIA

AHHOTaN U K padoueii nporpamme
yuyeOHoro npeamera «Xumus» 1Js 8-9 kiaccos
PaGoyas mporpamma ydeOHOro mpeamera «XuMus» 00sA3aTENbHONM NpenMeTHoi obnactu «EcTecTBeHHO-HAYYHBIC
MPEIMETHI» SBJSETCS YaCThI0 OCHOBHOW OOpa30BaTENBbHOW IMPOrpaMMbl OCHOBHOTO obriero oopasosanus (OOIT OO0)
MBOY Hcronckoii OOILL, paspaborana B coorBerctBuu ¢ myHkToM 32.1 ®I'OC OO0 Ha ocHoBe DenepanbHOil paboueii
MPOrpaMMBbI IO OMOJIOTHHU U peaiu3yercs 2 roja ¢ 8 mo 9 kiacc.

Pabouast mporpamMmMa pa3pa0oTaHa YUUTEISAMU XHMHHU IIKOJBI C HCIOJb30BaHHEeM «KoOHCTpyKTOpa paboumx
nporpaMm» caiita «EauHoe comepxanue ob1iero oopa3oBaHus» B COOTBETCTBUU ¢ [looxkeHreM 0 pabodux mporpammax
U ONpeAessieT OpraHu3aluio 00pa3oBaTeIbHON JEATEIBHOCTH YYHTEIS B IIKOJIE MO mpeaMeTy «Xumwus». PaGodas
IporpamMma COACPKUT CICAYIOMINUE CTPYKTYPHBIC SJIEMEHTHI:

-[IOSICHUTEIbHYIO 3aIIUCKY;

-00IIYI0 XapaKTEPUCTHKY YIECOHOT0 MpeaMeTa « XUMUs;

-TIeNTA U3YYeHHS Y4eOHOro mpeaMera « XuMusy,

-MeCTO yueOHOro npeamera « XuMus» B y4eOHOM IUIAHE;

-cofiep)KaHue Y4eOHOTr0 MpeaMeTa « XUMUs»;

-IJIAaHUPYEMBIC PE3YJIbTAaThI (J]I/I'—IHOCTHBIG, METANIpECAMETHLIC U Hpez[Meerle);

-TeMaTU4eCKOe IIaHUPOBaHue, CHOOPMUPOBAHHOE C yUETOM padouei mporpaMMbl BOCITUTAHUS U BO3MOYKHOCTBIO
ucronb3oanus DOP/LIOP.

Pabouas mporpamma oOcyxiena Ha 3acenanuu [IIMO yuuTeneld mpeaMeTOB TyMaHUTAPHOTO KA, TPUHSITA
pemenreM Tnemarorudeckoro copera (mporokon Nel ot 30.08.2023r.), yrBepkaeHa mpukazoM mo MbOY Hcrorckoit
OOII Ne38 ot 30.08.2023r. B xauectBe 4yactu cozaepkanus OOIT OOO.

Ha ocHoBe manHOW mporpaMmbl  yuutenem paspadOartbiBaercss KTII B coorBercTBuu ¢ IlonoskeHuem o
KaJleHIapHO-TEMaTHYeCKOM IIJIAaHMPOBAHWM 10 y4eOHOMY ImpenMeTy, Kypcy, momynio. KTII paccmartpuBaercs Ha
3acemanuu [IIMO u cornacyercs ¢ 3amectutesneM o Y BP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHUA

PABOYASA TIPOI'PAMMA
yueOHOro npeamera « XuMushH)
1JiIs o0y4yaromuxces 8-9 kiaaccon
(0a30BbIH YPOBEHD)

CPOK peajiM3auuu 2 roja

MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa Mo XuMHMHM Ha YpOBHE OCHOBHOrO OOLIero OOpa3oBaHUsl COCTAaBJICHA HAa OCHOBE TPEOOBaHUI K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMSA, NMPEICTABICHHBIX B
®I'OC OOO, a Taxxe Ha ocHOBe (peqepaabHOI paboUeii mporpaMMbl BOCTIMTAHUS M C YIETOM KOHIIEIIINH MTPETIOAaBaHUS
yaeOHoro mpeaMmera « XuMHs» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit demeparium.

[IporpaMma mo xumuM Aa€T NpPEACTAaBICHHE O LENAX, oOmiel crparernd OOy4deHUs, BOCIIUTAHUS M Pa3BUTHS
00y4JaroUMxcst CpeACTBaMH  y4yeOHOro MpeAMeTa, YyCTaHaBIMBaeT o00s3aTeNbHOE IPEIMETHOE COJepiKaHue,
MpeAyCcMaTpUBaET paclipeAeieHne ero Mo KJiaccaM M CTPYKTYpUpPOBaHHE IO pasfenaM M TeMaM IMPOrpaMMbl 10 XMMHH,
olpezessieT KONUYECTBEHHbIE M KaueCTBEHHBIEC XapaKTEPUCTHKH CONEPKAaHMSA, PEKOMEHAYEMYIO IOCIIE€AOBATEIbHOCTh
W3YyYEHHS XUMHHU C YYETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JOTUKU y4eOHOro Impolecca, BO3PaCTHBIX
ocoOeHHOcTe 00yuaromuxcsi, OnpeaessieT BO3MOXKHOCTH INpeaMera JJisl peaju3alud TpeOOBaHWI K pe3ynbraTam
OCBOCHHSI OCHOBHOW 00pa30BaTEbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O O0IEro o0pa3oBaHus, a TaKXKe TPeOOBAaHUM K
pe3ynbraTaM OOydeHHMs XMMHUH Ha YpOBHE Lieliell M3ydeHHMs NpeAMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEIbHOM
JEATENBHOCTH 00Y4aIOIErocs 10 OCBOGHUIO YU€OHOIO COep KaHUsL.

3HaHUEe XMMHUH CIYKUT OCHOBOH 151 (POPMHUpPOBAaHMS MUPOBO33PEHHsI O0YYaroOLIErocs, €ro MpeiCcTaBICHUH O
MaTepHaJbHOM €IMHCTBE MUPA, BaKHYIO POJb UTPaloT GOpMUpYyeMble XUMHUEH MPEICTaBICHUS O B3aMMOINPEBPALICHUIX
SHEPrud W 00 SBOJIONHMM BELIECTB B NPUPONE, O IMYTAX PELICHUS INIOOAIBHBIX NPOOJIeM YCTOWYHMBOIO pPa3BUTHS
YeIOBEYECTBA — CHIPHEBOM, SHEPT€THYECKOI, MUIIEBON M SKOJIOIrMYECKOi 0€30M1aCHOCTH, MPOOJIEM 3paBOOXPAHEHHSL.



Nsyuyenue xumuu:

CIOCOOCTBYET pealn3alliid BO3MOXHOCTEH JIJIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYPHI JUYHOCTH, €€ 00IIeH n
(hyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHpPOBaHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOYyYarolMXCs, HABBIKOB HUX
CaMOCTOSTEIBHON Y4eOHOW IEeITEeIbHOCTH, SKCIIEPUMEHTANIBHBIX U HCCICNOBATEILCKUX YMEHUN, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM KU3HH, TaK U B MPO(EeCCHOHATBLHON JACATEIbHOCTH;

3HAKOMHUT CO CHEHU(DUKONH HAYYHOrO MBINUICHHUS, 3aK/IaJbIBACT OCHOBBI IEIOCTHOTO B3IJIsga Ha EIUHCTBO
npupoabl MW 4YCIOBCKA, SABJIACTCA OTBETCTBCHHBLIM 3TallOM B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO'H&YQHOﬁ T'paMOTHOCTH
00yYaroIIMuXCs;

croco0CcTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHMS K ECTeCTBEHHO-HAYYHBIM 3HAHUSAM, K MPHPOJIE, K
YeIOBEKY, BHOCUT CBOW BKJIaJ B 9KOJIOTHYECKOE 00pa3oBaHue 00y4yaromuxcsl.

JlanHple HampaBJiCHUS B OOYYCHUU XUMHHM OOCCIICUMBAIOTCS CICHU(UKON COACpKaHUsS y4eOHOro mpeaMera,
KOTOPBIN SIBIISICTCS MEIATOTMYECKH aJaNnTHPOBaHHBIM OTpa)keHueM 0a30BOM HayKW XMMHHU Ha ONpeNesIEHHOM JTame e
pa3Butus.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHusi OPHEHTHPOBAH Ha OCBOCHHE 00YYaOIIMMHUCS CUCTEMbI
NEpBOHAYAIBHBIX MMOHSITHHI XHUMHH, OCHOB HeOpI‘aHH‘IeCKOﬁ XUMHUHU W HCEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATUH
OpraHUYeCKON XUMUHU.

CrpykTypa conepKaHus IporpaMMbl [0 XUMUH CPOPMUPOBAHA Ha OCHOBE CHCTEMHOTO MOAX0JIa K e€ N3yUYEeHHIO.
Coz[epmaHI/Ie CKJIaaAbIBAa€TCA H3 CHCTEMBI MOHATHH O XUMHYECKOM DJIEMEHTE U BCIIECTBE MU CHCTEMBI MOHATHH O
XuMHUecKod peakiuu. O0e 3TH cHUCTeMBl CTPYKTYPHO OpPraHM30BaHbI MO MPHHIMITY ITOCJIEAO0BATEILHOIO Pa3BUTHUS
3HaHWI HAa OCHOBE TEOPETHUYECKHX TPENICTABICHUH pa3HOTO YPOBHS:

—aTOMHO-MOJICKYJISIPHOI'O YYCHUA KaK OCHOBEBI BCETO €CTCCTBO3HAHUS

—Ilepuoanueckoro 3akona J[. 1. MenieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

—Y4€HUA O CTPOCHUHN aTOMa U XUMHYECKOH CBsI3U,

—TIpEeNICTABICHUN 00 AIIEKTPOTUTHYECKOH TUCCOIMAIIUH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBAIOTCA Ha OCHOBE OMIIMPUYECKU IIOIYUYCHHBIX WM OCMBICICHHBIX (1)aKTOB,
pa3BUBAIOTCS MOCTIEOBATENLHO OT OJHOI'O YPOBHS K JPYroMY, BBIMOMHSIS (YHKIMH OOBSICHEHUS W MPOTHO3UPOBAHMUSI
CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH IIPAKTHYECKOT'0 MTPIMEHEHUS 1 MOTydeHHS H3yJaeMbIX BEIIECTB.

OcBoeHrEe TIPOrpaMMBbl IO XHMHUH CIIOCOOCTBYET (HOPMUPOBAHUIO MPEICTABICHUS O XMMHUYECKOW COCTaBIISIONICH
HayJYHOW KapTHHBI MHpa B JIOTHKE €€ CHCTEMHON MPHPOJBI, IEHHOCTHOT'O OTHONIEHUS K HAyYHOMY 3HAHHWIO M METOJaM
MO3HaHUS B Hayke. V3ydeHne XUMHHU MPOUCXOJUT C MPUBJICUCHUEM 3HAHWHA M3 paHee N3YYEHHBIX YUeOHBIX MPEMETOB:
«Oxpyxatronuit Mupy, «buosnorus. 5—7 kimacce» u «Pu3uKa. 7 Kiaccey.

[Ipu u3ydeHnn XMMUU TPOUCXOIUT (POPMUPOBaHNE 3HAHUI OCHOB XHMMHYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, MTPAKTHYECKON AEATENbHOCTH YeNOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHIL. 3amada
y49e0HOT0 IpeMeTa COCTOUT B (POPMHUPOBAHNHN CHCTEMBI XUMHYECKUX 3HAHUH — BAXHEHHNX (haKTOB, TOHATHH, 3aKOHOB
Y TEOPETHYECKHUX ITOJIOKEHUH, JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHIECKOr0 XapaKTepa, sI3bIka HayKH, B TIPHOOIIEHUH K
HaydHBIM METOJIaM IIO3HAHUS TPH W3YyUCHWH BEMIECTB W XUMHUYECKUX pPEaKnuid, B (OPMHUPOBAHHH H Pa3BUTHH
MO3HAaBaTEeNbHBIX YMEHUH M WX NMPUMEHEHWH B Y4eOHO-ITO3HABATENBHON W y4eOHO-MCCIENOBaTEIbCKON e TENbHOCTH,
OCBOEHHH TPaBIII O€30MaCHOT0 OOpaIeHHs C BEIIeCTBAMH B TIOBCEIHEBHOW KU3HU.

[Ipu mM3ydeHNM XUMHH Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Ba)KHOE 3HAUEHHE MPHOOpENN Takue Ielu,
KaK:

—(hopMupOBaHNE WHTEIUIEKTYaIbHO pPAa3BUTON IJMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYAHHUYECTRY,
CaMOCTOSATEIIEHOMY TIPHHSTHIO PEIISHHH, CIOCOOHON aanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBUSM KU3HHU;

—HaNpaBICHHOCTb OOYYeHHS Ha CHCTEMaTHYeCKOe NPHOOIIeHHe OOYYaroImuXcs K CaMOCTOSTEIBHOU
MMO3HaBaTEeIbHON JEITeThHOCTH, HAYYHBIM METO/IaM MTO3HAHUS, (OPMHUPYIOIIM MOTHBAITUIO ¥ Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—o0ecrieueHre  YCIIOBHH, CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO OOYYArOIIMMHUCS  OMBITA  Pa3HOOOpa3HOM
NEeSITeTbHOCTH, TIO3HAHUS U CAMOITO3HAHMUS, KITFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIINH ), UMEIOIIUX YHHBEPCAIEHOE
3HAUYEHHE JIs1 PA3IMYHBIX BHJIOB JIESITEIHHOCTH;

—(hopmupoBanue o00meH (YHKIIMOHATHPHON W €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, B TOM YHCIE yMEHUH
OOBSICHATH M OIICHWBATH SIBJIICHUSI OKPYKAIOIIEr0 MHPA, UCIOIb3yS 3HAHUS U OIIBIT, TIOMYYEHHBIC TP U3yYSHUH XMUH,
MIPUMEHATH UX MIPU PENIeHUH TTPOOIIeM B TIOBCEIHEBHOM KU3HU U TPYAOBOU JESITEIHHOCTH;

—(hopMupoBaHue y 00y4yaroMXcsl TYMaHUCTUYECKUX OTHOIICHHM, TOHMMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHHUN IS
BBIPA0OTKH 3KOJOTHUYECKH IIEI€CO00Pa3HOro MOBENECHUS B OBITY M TPYAOBOU AEATEIEHOCTH B IENSIX COXPAHEHHUS CBOETO
3II0POBbBS M OKPY>KAFOIIEH PUPOIHON CpEIIbI;

—pa3BUTHE MOTHBAIIUK K OOYYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHUS
O0IIIeYENTOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGWIs W HAIPABICHHOCTH JajbHEHIIero
00y4eHHsI.



O61iee yncino 4acoB, OTBEAEHHBIX AJIS U3yYCHUS] XMMUHM Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHusl, COCTABISIET
136 gacoB: B 8 kiacce — 68 yacoB (2 4aca B Hellelno), B 9 kiacce — 68 yacoB (2 yaca B HEACTIO).

COJAEPXKXAHUE OBYYEHUA

8 KVIACC

I[lepBoHayanbLHBIE XUMHYECKHE TIOHATHS

IIpenver xumuu. Ponb XuMHM B KU3HU 4YeJIOBEKa. XUMHUS B CHCTEME HayK. Tena u BemiectBa. Dusnyeckue
CBOWCTBa BelIeCcTB. ArperatHoe coctosiHue BemecTB. [loHATHE 0 MeTomax MO3HaHUS B XUMHUU. UHCThIE BellecTBa U
cmecu. CriocoObI pasieneHus cMecei.

ATOMBI U MOJEKyIbl. XHUMHYECKHE 3yeMeHThl. CHUMBOJBI XHMHUYECKUX 3JeMeHTOB. IIpocTbie W Cllo)KHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass GopMyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
OtHocuTenbHast aToMHas Macca. OTHOCUTENbHAash MOJEKyJspHass macca. MaccoBass J0ONs XUMHYECKOTO 3JIEMEHTa B
COEIIMHEHHUH.

KomnuectBo BemectBa. Monb. MongpHas macca. B3anMocBA3b KOTHYECTBA, MACCHI M UNUCIA CTPYKTYPHBIX €IUHUI]
BeriecTBa. Pacuérel o GopMysiaM XUMUYECKUX COSTUHECHUM.

dusuvecKkue U XMMHUYECKHE SBJIEHUS. XUMUYecKas peakuus U e€ MpU3HaKy. 3aKOH COXPaHEHHUS] MacChl BEIIECTB.
Xumuueckre ypaBHeHHs. Kiaccudukanus XUMHUECKUX peaklni (COeNMHEHNsI, pa3IoKeHH s, 3aMellleHus, 0OOMeHa).

Xumuueckuii IKcnepumenm:.

3HaKOMCTBO C XHWMHUYECKOW IIOCY/IOW, MNpaBuiaMu paboThl B Jaboparopuum ¥ TpuéMaMu oOpamieHus c
nabopaTopHbIM 00OpYJIOBaHHEM, W3YyYeHHE M ONHCaHHE (U3UYECKHX CBOKMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB,
HaOIo/IeHre PU3NYecKrX (IIJIaBJICHHE BOCKA, TasHUE IIbJIa, PACTHPAaHUE caxapa B CTYIKE, KUIIEHHE U KOH/ICHCAIINS BOJIbI)
W XUMHYECKHX (TOpEHHE CBeYH, NMPOKAINBAHWE METHOW IMPOBOJIOKH, B3aMMOEWCTBHE MeNa C KHCIIOTOH) SBIICHHIH,
HaOJIO/ICHHE W ONMCaHWE MPHU3HAKOB MTPOTEKaHUsI XUMUYESCKUX Peakluil (pasiokeHrne caxapa, B3auMOJICHCTBHE CEPHOM
KHCIIOTHI ¢ XJIOPHIOM Oapwsi, pazioxkenue ruapokcuaa memu (II) mpu HarpeBaHuy, B3aMOICHCTBHIE Kelle3a C PACTBOPOM
comu memu (II), m3yueHme crmocoOOB pasmeleHHs CMeCEH: ¢ TOMONIbI0 MarHuTa, (QUIBTPOBAHHE, BBITAPHUBAHUE,
JTMCTUIUISIINS, XpoMaTorpadus, MpOBEJeHHE OYUCTKH TIOBApPEHHOW COJNM, HAOJIOJCHWE W OIMCAHUE pe3yIbTaTOB
MIPOBEICHUS OIIBITa, HILUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHUS MACChl, CO3J]aHIe MOJIENIel MOJIEKy (IIapoCTePKHEBBIX).

BaxHeiilue npeacTaBuTe 1M HEOPraHUYeCKUX BellleCTB

Boznyx — cmech razos. CoctaB Bo3myxa. Kucmopon — anmeMeHT U mpocToe BemiecTBo. HaxoxkaeHne Kuciopoaa B
npupone, ¢GuU3NUeCKHe M XUMHUYECKHE cBoWcTBa (peakmuu ropenus). Oxcumel. Ilpummenenue kuciopoma. CrocoOb!
MONTy4YeHHs KUCIIopoia B JabopaTopun U mpomblnuieHHOCTH. KpyroBopoT kucnopoaa B npupone. O30H — alioTponHas
MoaU(UKAIIHS KUCIOPOa.

TerutoBo#t 3hexT XUMUIECKOH peakiny, TEPMOXMMHYECKHE yPaBHEHHUS, K30- M IHIOTEPMUUYECKUE PEAKIIHH.
TommuBo: yroms M MeTaH. 3arps3HeHNe BO3AyXa, YCHIIEHHE TapHUKOBOTO A dekTa, pa3pyiieHne 030HOBOT'O CIIOSI.

Bomopon — smemeHT m mpoctoe BemiecTBo. HaxoxaeHuwe Bomoponma B MpHPONE, (U3NIECKHE W XUMHUUYECKHE
CBOWCTBA, MPUMEHEHHE, CTIOCOOBI oTydeHnst. KHCIOTHI 1 comm.

MonsipHblit 005EM ra3oB. Pacuérsl M0 XUMHYECKUM YPaBHEHHUSIM.

®dusmnyeckue cBoiicTBa Bojbl. Boja kak pactBoputenb. PactBopbl. HachlllieHHbIE M HEHACHILIEHHbBIE PACTBOPHI.
PactBopuMocTh BemiecTB B Boge. MaccoBasi 075l BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOMbl. OcHOBaHus. Ponb
PacTBOpPOB B MPHUPOJAE W B KU3HHU YeraoBeka. KpyroBopor Bomel B mpupoje. 3arps3HeHrne MPUPOAHBIX BoA. OxpaHa H
OYHCTKA MPUPOIHBIX BO/I.

Krnaccudukamus Heopranmdeckux coemuHenmit. Oxcunel. Kiaccudukamus OKCHAOB:  coneoOpasyromme
(ocHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) u Heconeobpasyromue. HomenknaTypa okcuaoB. OU3MYECKHEe W XUMHUYECKHE
cBoiicTBa okcHAOB. [lonydyeHrne OKCHUIOB.

OcHoBanusa. Knaccudukaruss ocCHOBaHMI: MIENOYM W HEPACTBOPHUMEIE OCHOBaHHSA. HoMeHKmaTypa OCHOBaHHIA
duznueckue 1 XMMHUYECKUE CBOKMCTBA OCHOBaHU. [lony4yenune ocHoBaHUI.

Kucnorer. Knaccugpukanus xucnor. Homenknatypa kucinor. Ousznyeckne M XHMHYECKHE CBOWCTBA KUCIOT. Psin
aktuBHocTy MeTaiyioB H. H. bekerosa. Ilony4yenue Kucnor.

Comu. Homenknartypa coneid. @u3ndeckne 1 XUMUYECKHE CBoMCTBa coneil. [lomyuenue coment.

I'enerndeckas cBA3b MEXIY KTaCCAMU HEOPTaHUYECKUX COCSIMHEHHM.

Xumuueckuit IKCcnepumeHm:

KaueCTBEHHOE OIpe/elieHHe COJNEpKaHUs KHUCIOpoJla B BO3MyXe, IMONydeHHEe, COOMpaHWe, paclo3HaBaHUE W
W3y4YeHHE CBOWCTB KHUCIOPOAA, HAOJIONEHHE B3aMMOICHCTBHUS BEIIECTB C KHCJIOPOIOM M YCIOBHS BO3HHKHOBEHHS U
MpeKpaleHus TopeHns (Imoxkapa), 03HaKoMJIeHHEe ¢ 00pa3aMy OKCHIOB U OIMCAHKE X CBOWCTB, MOJIy4YEeHHE, COONpaHue,
pacro3HaBaHuE U M3YUYEHHE CBOMCTB BOJIOpoAa (TopeHue), Bzaumozaeiictsrue Bogopona ¢ okcugom Meau (II) (Bo3moxHO
WCITIOJIb30BaHKUE BUIEOMATEPUAJIOB), HaOIr0IeHne 00pa3OB BEIECTB KOJIMUYECTBOM 1 MOJIb, HCCIIEA0BaHHE OCOOCHHOCTEN
pPacTBOPEHHUS BELIECTB C Pa3iIMYHOM pacTBOPHUMOCTHIO, IPUTOTOBIEHHE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM AOnen
PacTBOPEHHOI0 BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METAJUIAaMU (HATPHEM U KaJblMeM) (BO3MOXKHO HCIIONB30BaHHE
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BHJICOMATEpHAIIOB), UCCIENIOBaHUE 00pa3l0B HEOPraHWYECKUX BEIECTB Pa3IMYHBIX KIIACCOB, HAOJIOJCHUE U3MEHEHUS
OKpacKH HMHIMKATOPOB B pacTBOpax KHCJIOT WM LIenovel, m3ydeHue B3aumopeiictBus okcuga meau (II) ¢ pactBopom
CEpHON KUCIOTHI, KUCIOT C METAJUIAMH, PEaKIUil HeUTpannu3aury, MoTyuyeHre HepacCTBOPUMBIX OCHOBaHMM, BHITECHEHUE
OJJHOTO Me€Taija APYrUM M3 pacTBOpa COJH, pPEIIEHHE HKCIEPUMEHTANBHBIX 3a7au Mo TemMe «BaHeilmue kiaccel
HEOPTaHUYECKUX COECIUHEHUN.

Hepnoauyeckuii 3axoH u Ilepnoauyeckas cucrema xumudeckux jeMenToB JI. U. MenneneeBa. CTpoeHue
aToMOB. XUMHYecKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIINH

[epBBIe MOMBITKK KIACCU(PHUKAIMN XUMHUYECKUX 3JIEMEHTOB. [[OHATHE O TPyNIIax CXOAHBIX 3JIEMEHTOB (LIETIOYHEIE
W IIEeJIOYHO3EMEbHBIE METAIIbI, TaJlOTeHbl, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHUABI U
THIPOKCH/IBL.

Ilepuommueckuit  3akoH. Ilepumommueckas cucrema xumudeckux osiemeHtoB [ WM. Menneneesa.
Koporkonepuonnas u anuaHonepuoanas Gopmsl [lepuonuueckoii cucrembl xumuueckux anementos Jl. M. Menneneesa.
ITepuoae! u rpymnmnsl. GU3MYECKUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOIA U I'PYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE JEKTPOHHBIX O0OJOYEK aTOMOB
nepBeix 20 xummdeckux aneMeHToB Ilepmomnueckoit cucrembl JI. M. MeHneneeBa. XapaKTepUCTHKA XHUMHYECKOTO
3JIEMEHTA 110 €ro nojoxkeHuto B Ileproguueckoii cucreme 2. 1. Menpeneesa.

3aKOHOMEPHOCTH H3MEHEHMs pajiyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAITMYECKUX W HEMETAJUIMYECKUX
CBOWCTB IO TPYTIIIaM U IIEPHOAAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuomuueckol CUCTEMbl XUMHUYECKUX DJIEMEHTOB JJISl Pa3BUTHS HAYKU U
npaktuku. [. 1. MenzeneeB — yd€HbIN U IpakIaHUH.

Xumundeckas cBsa3b. KoBaneHTHas (HoOJsipHas M HEMOJSpPHAsA) CB3b. OJEKTPOOTPULATENBHOCTh XHUMHUYECKHX
371eMeHTOB. VIoHHAas CBSI3b.

Crenenp oxucneHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHbBIE peakinu. [Iporecchl OKUCIIEHUS W BOCCTaHOBJICHMS.
Oxucnuteny ¥ BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:.

M3ydeHne 00pas3IoB BEIIECTB METAIIOB 1 HEMETAJUIOB, B3aNMO/IEHCTBHE THAPOKCH IA ITMHKA C PACTBOPAMH KHCIIOT
Y TIeNTOo4Yel, IPOBEIEHUE OMBITOB, WIUTIOCTPUPYIONINX MPUMEPHl OKHCINTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peakLuu pa3IoKeHUsl, COeIUHEHUS).

Meostcnpeomemmnuie ceasu

Peanuzanus MexXnpenIMEeTHbIX CBSA3ed NPU M3yYEHUU XMMUHM B § KJacce OCYIIECTBIISIETCS Yepe3 UCIIONb30BaHHUE
Kak OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITUH, TaK W IMOHSTHH, SBIAIOMINXCS CUCTEMHBIMH [UIS OTICIBHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOT O IIUKJIA.

OOmme ecTecTBEHHO-Hay4HBIC TIOHATHS: HAy4HBIH (akT, TUIOTE3a, TEOpHs, 3aKOH, AaHaJN3, CHHTE3,
KJaccuuKalysl, IepUOIUUHOCTb, HAOIIOAEHHUE, IKCIIEPUMEHT, MOAETUPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHUE.

®dusuka: MaTepHs, aToM, 3JEKTPOH, NMPOTOH, HEWTPOH, WOH, HYKIWJ, HU30TONBI, pagHOaKTUBHOCTb, MOIIEKYIIA,
NEKTPUUECKUH 3apsil, BELIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, a3, PU3NUECKHe BETUUNHBI, ANHULIBI
H3MepeHHs, KOCMOC, IJIaHeThl, 3BE31b1, ComHIe.

buonorus: porocunres, nprxanue, bmocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEPaAbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOIAEMbIE, TOILJIMBO, BOIHBIC
pecypcsl.
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BemecTBo U XuMHYecKasi peaknus

[Tepuonnueckuit 3akoH. Ilepuonuyeckas cucrema xumuueckux snemeHToB 1. . MenaeneeBa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B HM3MCHEHUHM CBOMCTB XHUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUONOB, KallWs, KaIbLUI H HUX
COCIMHEHUH B COOTBETCTBUU C MTOJIOKEHUEM dJIEMEHTOB B [leproanueckoil cucTeMe U CTPOCHHEM UX aTOMOB.

CrpoeHue BeUIECTBA: BUAbl XMUMHYECKOH CBSI3U. THUIBl KPUCTALUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKH U BUIA XUMUYECKOH CBSI3H.

Knaccuukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHMHYECKHE CBOMCTBA BEIECTB, OTHOCSILUXCS K
Pa3IMYHBIM KJIACCAM HEOPraHWYECKUX COENNHEHUN, TeHETUYECKas CBA3b HEOPIraHMYECKUX BEIIECTB.

Knaccnpukanys XuMu4ecKiX peakLuil 10 pa3IMyHbIM PU3HAKaM (110 YUCIY U COCTAaBY YYaCTBYIOUIMX B PEAKIUH
BEILIECTB, 110 TEIJIOBOMY 3((eKTy, M0 U3MEHEHUIO CTENeHEeH OKHMCIEHHUS XHMHUYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YUYaCTHIO KaTaJIu3aTopa). DK30- U S3HAOTEPMHUYECKHE PEAKLUH, TEPMOXUMHUECKHE YPABHEHUSL.

[lonsiTrie 0 ckopocTn xUMHYecKoi peakuuu. [loHsTne 00 00OpaTUMBIX M HEOOPATUMBIX XUMHYECKHX PEAKLHUSX.
[loHATHE O TOMOTEHHBIX W TEeTEpPOreHHbIX peakuusax. [loHsatne o katammse. [loHATHE O XMMHYECKOM pPaBHOBECHH.
DaxTOpkI, BIUAIOLINE HA CKOPOCTh XUMUYECKON PEAKIIUU U MOJI0KEHNE XUMUYECKOTO pPABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIUM, OJEKTPOHHBIH  0OajaHC  OKHCIMTENBbHO-BOCCTAHOBUTEIHHOM
peakiuu. CoCTaBlI€HHE YPAaBHEHMH OKHCIIHMTEIBHO-BOCCTAHOBUTEIBHBIX pEAaKIMM € HCHOIb30BAHMEM METOAA
3JIEKTPOHHOr0 OajaHca.



Teopus 3IEKTPOTUTUYECKON AMCCONUANNU. DJICKTPOIUTHI W HEISKTPONUTHL. KaTwoHbI, aHMOHBL MexaHu3M
JMCCOIMAINM BEUIECTB C Pa3MYHBIMH BHIAMH XUMHUYECKOH cBs3u. CremeHb nuccouuanuu. CuibHble W chalbie
AIIEKTPOJIUTEHI.

Peaknuu moHHOro oOMeHa. Y CJIOBUSI MPOTEKaHHs PEaKMii MOHHOTO OOMEHa, TOJIHBIC U COKpAIlEHHbIE MOHHBIE
ypaBHEHHUsT peakiuid. CBOMCTBa KHCIOT, OCHOBaHHMW W COJCH B CBETE€ MPEIACTABJICHUN 00 DIICKTPOIMTUYECKON
nucconpanui. KauectBeHnble peakinu Ha HOHBI. [IoHsATHE O THApPOIHM3E COMEH.

Xumuueckuii IKcnepumenn.

O3HaKOMJICHHE C MOJAEISIMU KPUCTALIHYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB W HEMETaJlIOB
(rpacduta 1 anmasza), CIOKHBIX BEIIECTB (XJIOPHIA HATPHS), HCCIICAOBAHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON peakuu
OT BO3ACHCTBHA pa3IMYHBIX (PAKTOPOB, HCCIEJOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, Mpoliecca
JMCCOIMAINM KHCJIOT, WIENOoYe W coied (BO3MOXKHO HCIIONB30BaHWE BHJIECO MATEPHAJIOB), TMPOBEACHHE OIBITOB,
WUTIOCTPUPYIONIMX TPU3HAKKA TPOTEKaHUsl peakIuid HOHHOTO oOMeHa (oOpa3oBaHHME OcajKa, BBIICICHHE Tasa,
o0pa3zoBaHHE BOJbI), OMBITOB, WJUTIOCTPUPYIOMIMX TPUMEPHl OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaknuil (TopeHue,
peaKInu pa3loKeHUs, COCJUHEHs), pACIO3HABaHN € HEOPIraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX peaKlui Ha
HOHBI, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTtanjbl 1 MX coeTUHEHHS

OO6mass xapakrepuicTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIe CTENeHW OKHCIICHUSI.
Crpoenne W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — Tallor€HOB. XHWMHYECKHE CBOWCTBA Ha MpHUMeEpe XJopa
(B3auMo/ieiicTBHE ¢ MeTaJUIaMM, HEMETaJIaMu, IeodaMu). XiopoBonopon. CongHas KHCI0Ta, XMMUYECKHE CBOWCTBA,
nojydeHue, npumeHenne. JlelicTBHe Xjopa M XJIOPOBOJOPOJAA Ha OpPraHW3M 4eloBeKka. BakHeHmine XJIOpHIbl W HX
HaXOXKIEHHE B IPUPOJIE.

OO6mrast xapakTepucTuka 37eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC CTEICHH
okucienus. CTpoeHrne U (GU3NYECKHE CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAN(UKAIIH
KHCIOpoJa W cepbl. XHWMHUYECKHe CBOWMCTBa cepbl. CepoBOJIOPOA, CTpoeHHE, (U3UYECKHEe U XUMHUYECKHE CBOMCTBA.
OxcHJbl cephbl KaK MPeJCTaBUTENH KUCIOTHBIX OKcHIOB. CepHas KHCII0Ta, PU3ndecKue M XUMHYECKHe CBocTBa (00mue
KaK HIpeacTaBUTCIIA KjlacCa KUCIOT U CHeHI/I(bI/I‘-IeCKI/Ie). XUMHYECKHe pe€aKknuu, JCKauMe B OCHOBEC ITPOMBIIIIICHHOI'O
croco0a Moy4eHus CepHOM KUCIoTh. [IpuMeHeHue cepHoil KucnoTsl. Conu CepHOI KUCIOTHI, KAYeCTBEHHAs peaKIns Ha
cynshar-noH. Haxoxkmenue cepbl W e€ CoemuHEHUH B TpUpoAe. XHMHYECKOE 3arpsA3HEHHUC OKPYXKAIOMIEH Cpelbl
COCIMHEHHUSMH Cephl (KUCIOTHBIE TOXKIH, 3aTPs3HEHNE BO3TyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHS.

OO0mrasi xapakTepHCTHKa JJIeMEHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEICHH
OKHCIIeHHs. A30T, paclpoCcTpaHEeHUE B MpUpoJe, PU3NIECKNe U XUMHUYECKHe CBoWcTBa. KpyroBopoT azora B mpupoze.
AMMHak, ero (U3MYeCKHe W XMMHYECKHUE CBOMCTBA, MojydeHHe W npuMmeHeHne. Coiau aMMOHUS, MX (U3UYECKHE U
XMMHYECKHE CBOWCTBA, MpuUMeHeHue. KauecTBeHHas peaknwsi HA MOHBI aMMOHHA. A30THasl KHCJIOTa, €€ TOIydeHHe,
(dbm3udeckre U XUMUYIECKHE CBOMCTBA (0OIME Kak MPEACTaBUTENSA Kilacca KUACIOT W crernududeckue). Mcnonp3oBanme
HUTPAaTOB M COJEW aMMOHHS B KadecTBe MHHEPAIbHBIX yHOoOpeHWil. XHMHUYecKoe 3arps3HeHHE OKPY)KaroIled Cpesisl
COCIMHEHUSMH a30Ta (KUCIOTHBIE MOXKIW, 3arps3HeHHe BO3AyXa, MOYBHI W BOmoéMOB). Docdop, amIoTpomHbIE
Mmomudukanum Gocdopa, pusmdeckrne n xummudeckue cBoiicta. Okcun dhocdopa (V) u dochopras kuciaora, Gu3HIeCKre
Y XHMHYeCKHe CBOWCTBA, omydeHue. VMcmonp3oBanue GochaToB B KaueCcTBE MUHEPATHHBIX YIOOPEHUH.

Obmas xapaktepuctuka d31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC CTENEHH
OKHCIICHH. YTIIEPO, aJUIOTPOITHbIE MOAN(HUKAIINH, PACIPOCTPAHEHHE B IPUPOJIE, GU3NUECKHE U XUMIYECKIE CBOWCTBA.
Ancop6mus. KpyroBopor yriepona B npupoae. OKCHABI yriiepoaa, ux (pu3mueckie W XMMHYECKHEe CBONCTBA, EHCTBHE
Ha KUBBIC OPTaHHU3MBI, MTOMydeHUE U MPUMEHEHHe. DKOJIOTHIeCKhe MpoOIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (IV),
TUIOTe3a TII00ATHHOTO MOTEIJICHHsT KIMMaTa, MapHUKOBEIH 3¢ ¢deKT. YTonpHass KUCIOTa U e€ coli, UX (pu3ndueckue u
XMMHUYECKHE CBOWMCTBA, TONy4YeHHWe W TpuMeHeHne. KadecTBeHHas peaknwsi Ha KapOoHaT-moHHL. lcmomb3oBaHme
KapOOHATOB B OBITY, MEMUITUHE, TTPOMBIIIIIEHHOCTH M CETECKOM XO3SHCTBE.

[lepBoHavanpHbBIe TIOHATHS 00 OPTaHWYECKHX BEIIECTBAX KaK O COCAMHEHUAX yriiepona (MeTaH, dTaH, HTHIEH,
alleTUJIeH, JTaHOJ, TIHIEPHH, YKCyCHas Kuciora). [IpupomHble MCTOYHWKHU YTIIEBOMOPONOB (Yroib, MPUPOAHEIN Tas3,
He(Th), MPOIYKTHI UX TiepepaboTku (O€H3MH), UX POk B OBITY U POMBIIIIEHHOCTH. [IoHATHE 0 OMOTOTrHYeCcKH BaKHBIX
BeIllecTBax: JKMpaX, OenKax, yrieBofax — W MX POJM B XKU3HU UYeloBeka. MaTepuallbHOE€ €IMHCTBO OPTraHUYeCKUX M
HEOPTaHUYECKHUX COCTMHEHUH.

Kpemuwuii, ero ¢mu3mueckne W XMMHYECKHE CBOWCTBA, TONMydeHWe W mpuMeHeHwne. CoeqMHEHUs KPEMHHsS B
npupone. Ob6ume npencrabieHus: 06 okcuae kpemuus (IV) n kpemHueBoil kuciore. CHIMKATHI, UX HCIIOIB30BAHUE B
OBITY, B NPOMBINUIEHHOCTH. BakHelIne CTpouTeIbHbIE MaTepualbl: KepaMiKa, CTEKI0, IIEMEHT, OETOH, JKele300€TOH.
[Tpobremsbr 6e3011aCHOT0 NCIIOIB30BAHMS CTPOUTENHHBIX MATEPHAIIOB B TTOBCETHEBHOMN YKU3HM.

Xumuueckuii sxcnepumenm:

n3y4yeHue oOpa3loB HEOPraHWYECKUX BEILECTB, CBOMCTB COJISIHOM KHCIOTBI, IPOBEACHNE KaUeCTBEHHBIX PEaKIni
Ha XJIOPUI-UOHBI ¥ HAONIO/IEHHE MMPU3HAKOB X MPOTEKaHUsI, OMBITHI, OTPaKAOIIe PU3NIECCKUE U XUMUIECKHAE CBOKUCTBA
rajJloreHOB U MX COeIMHEHHH (BO3MOXHO HCIOJIB30BAaHHE BHICOMATEPUANIOB), O3HAKOMJIEHHE C 00pas3laMH XJIOPHIOB
(ranoreHnoB), O3HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COCANHEHHAMHU (BO3MOXKHO HMCIIOIb30BAaHUE BHUICOMATEPHAIIOB),
HaOmloieHne Tpolecca OOyrJIMBaHUS caxapa MoJ JCWCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4YeHHE
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XMMUYECKUX CBOMCTB pa30aBIICHHOW CEPHOM KHCIIOTHI, NPOBEJCHHWE KadeCTBEHHOW pEaKUUH Ha Cylb(aT-HoH H
HaOJIo/IeHNe TpU3HaKa e€ MPOTeKaHHs, O3HAKOMIICHHE ¢ (PM3MYECKMMHU CBOMCTBaMH a30Ta, ¢ochopa U UX COCTUHEHHUH
(BO3MOXXHO UCIIOJIB30BAHKUE BUJICOMATEPUAIIOB), 00pa3liaMy a30THBIX U (POCQOPHBIX YAOOpEeHHUIA, oTyuyeHe, cCoOupaHue,
pacro3HaBaHUE W M3y4YeHHE CBOWCTB aMMHaKa, IPOBEICHHE Ka4eCTBEHHBIX peaKklUUii Ha MOH aMMOHUS U ¢docdaT-uoH U
W3y4YeHHE NMPU3HAKOB HX MPOTEKAHUS, B3aWMOJCWCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO
WCTIOJIb30BaHME BHJICOMATEPUAJIOB), M3ydeHHE MoOJeNieidl KpPHCTAUIMYECKUX pelmeErok aimasa, rpaduta, QymiepeHa,
O3HaKOMJICHHE C MIPOLIECCOM aACOpOLIMU PacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTJIEM U YCTPOICTBOM MPOTHUBOrasa,
nojy4eHue, coonpaHue, pacro3HaBaHUE U U3yYCHUE CBOMCTB YIJIEKUCIIOTO rasa, IpOBeACHUE KaueCTBEHHBIX PEaKIuii Ha
KapOOHAT M CHJMKAT-UOHBI W M3y4YeHHWE NPU3HAKOB MX TPOTEKAHMS, O3HAKOMIICHWE C MPONYKLIWEH CHUIMKATHON
MIPOMBIIIUIEHHOCTH, PEelIeHNE 3KCTIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «BakHelI1e HeMeTalIbl U UX COeTUHEHMSD.

MetaJibl U MX COeIMHEHHS

OOmas xapakTepUCTHKa XMMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX mojokeHUs B I[leproandeckoit
cucreMe xummuueckux annementoB [I. . MenneneeBa u crpoeHus: aroMoB. CTpoeHne MeTayuiioB. MeTanyeckas CBsI3b U
MeTaJUIMYecKass KpUCTAJUIMUecKass pemérka. OJIEeKTPOXMMHYECKHH psJ HanpsbkeHud MertamnoB. PDusndeckue u
XHMUYECKHe CBOMCTBa MeTainioB. OOmmme crnocoObl MmonydeHus: MeTayuioB. [IoHsATHE 0 KOPpO3UM METajuIOB, OCHOBHBIC
Croco0bl 3alUThl MX OT Koppo3uu. CruiaBbl (CTaib, YyryH, JIOpajlOMHHHIA, OpOH3a) M MX NPUMEHEHHE B OBITY U
MIPOMBIIIUIEHHOCTH.

[lenounsie Mertayuibl: nojokeHue B llepuomnueckoil cucrteme xumuueckux anemeHToB J[. M. Menneneesa,
CTpOEGHHE MX aTOMOB, HaxOXJAeHUEe B mpupoje. Pusnueckue U XMMUYECKHE CBOWCTBA (HA MpUMepe HATpUSA M Kajus).
Oxcuapl M THAPOKCHUIBI HATPUA U Kanud. [IpuMeHeHne menouHbIX METaJIOB U MX COEINHEHUH.

[[lerouHO3€MENBHBIE METANIBI MarHUil W KaiblUi: mNonokeHue B llepuoamyeckoll cucTeME XUMHUYECKUX
anemeHTOoB JI. Y. MenneneeBa, CTpOeHHE UX aTOMOB, HAXOXKJEHUE B Npupone. Pusndecknue U XMMUYECKHE CBOMCTBA
MarHusi ¥ Kajblus. BakHeiiime coelnHeHHS KaibIus (OKCHUI, THIPOKCHH, coyin). JKECTKOCTh BOABI M CIIOCOOBI €€
YCTpaHEHHS.

AmomuHwmiA: monokeHue B llepmommyeckoit cucreme xumudecknx asnemeHToB [[. M. MenpeneeBa, ctpoeHune
aToMma, HaxOXJIeHne B mpupoje. Dusnueckne M XMMHUYECKUEe CBOWCTBA alrOMUHUS. AMQOTepHbIe CBOMCTBa OKCHIA U
THUAPOKCHIA AJTFOMUHUS.

XKenezo: monoxenue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB JI. M. MenpeneeBa, cTpoeHrue aTtoma,
HaxoXJeHne B mpupone. Ou3mdeckne M XUMHUECKHE CBOMCTBA jkene3a. OKCHAbBI, TUAPOKCUILI u comn xkene3a (1) u
xkenesa (I11), ux cocTaB, CBOMCTBA U MONTyICHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C o0pa3laMi METajuUIOB W CIJIaBOB, WX (HU3MYECKUMH CBOWCTBAMH, H3y4UEHHE pE3yIbTaTOB
KOPPO3HUH METAJUIOB (BO3MOXKHO MCIIONBH30BAHHUE BHIEOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJEHCTBHS OKCH/IA KAJIbIUS U
HaTpus ¢ BOAOH (BO3MOXKHO HCITOJIb30BaHWE BHICOMATEPHAJIOB), HCCICIOBAHHE CBOMCTB JKECTKOM BOABI, Ipolrecca
TOpPEeHHA XKeJe3a B KUCIOpoe (BO3ZMOXKHO HCITOIB30BAHME BHJICOMATEPHANIOB), MPU3HAKOB MPOTEKAHMS Ka4YeCTBEHHBIX
peaknuii Ha HOHBI: MarHus, KaJbIIFs, aTFOMIHYS, ITMHKA, xene3a (II) u sxenesa (I11), mequ (I1), HabIrOnCHIE M OTMCAHKE
MIPOIIECCOB OKPAIIMBAHUS TIJIAMEHN MOHAMHU HATPHS, Kalus W KalbIwsl (BO3MOXKHO HCIIONB30BAHHUE BHICOMATEPHAIIOB),
rccrienoBanre aMm(pOTEPHBIX CBOWCTB THAPOKCHA AFOMUHUS M THAPOKCHIA IIMHKA, pelIeHNe SKCITePUMEHTAIbHBIX 33129
o TeMe «BaxkHele MeTaibl U UX COSIUHEHUSD).

XuMHS U OKPYKAOLIAs cpeaa

BemectBa 1 MaTepuasibl B IOBCETHEBHOM JKM3HU YeNOBEKa. be3omacHoe MCIoIh30BaHNE BEMIECTB M XUMHYECKUX
peakmuii B ObiTy. [lepBast mOMOMIb MPY XUMHYECKUX 0)KOTaX M OTPABJICHUAX.

XUMUYeCKoe 3arps3HEHHEe OKpYKarmed cperpl (mpenenpHas TOIycTUMash KOHIIGHTpAIs BEIIeCTB, Aaliee —
[NJK). Ponp xumud B pellieHnH YKOIOTHIECKAX TPOOIeM.

Xumuueckuit IKcnepumenm:

M3ydeHne 00pa3loB MaTepPHANIOB (CTEKIIO, CIIJIABBI METAJUIOB, IIOJTMMEPHBIE MaTepUaIbl).

Mescnpeomemnpwie ceasu

Peanmzarms MeXIpeqMEeTHBIX CBsI3eH NP U3yYeHWH XWMHU B 9 Kiacce OCYIIECTBISIETCS depe3 MCIOIh30BaHHE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHHA, TaK W TOHSATHMA, SBISIOUINXCS CHUCTEMHBIMU JUIS OTIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAyYHBIE TIIOHATHUS: HAydHbIM (DaKT, TUIOTe3a, 3aKOH, TEOpHs, aHalIW3, CHHTE3,
KJIacCU(UKAIUS, TEPUOJUIHOCTh, HAONIOIEHUE, OKCIEPUMEHT, MOJESINUPOBAHUE, HW3MEpPEHUEe, MOJIENb, SBJICHUE,
MapHUKOBEIN 3(D(HEKT, TEXHOIOTHsI, MATEPUAITBL.

®dusuka: marepus, aTOM, 3JIEKTPOH, MPOTOH, HEWTPOH, WIOH, HYKIWJ, WU30TOIbBI, PaJHOaKTUBHOCTh, MOIEKYIIa,
JNIEKTPUUECKUH 3apsill, NPOBOIHHUKH, TOMYNPOBOAHHUKH, IHIJIEKTPUKH, (HOTOIIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHUE BEIECTBAa, I'a3, PacTBOP, PacTBOPHUMOCTb, KPHCTAIMUECKas PEUIETKa, CIUIABBI, (DU3UUECKHE
BEIMYMHBI, EIUHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

Buonorust: ¢orocuHTes, aApixaHue, Ouocdepa, >KOCHCTEMa, MHHEpPAJbHBIE YIOOpPEHHUS, MHKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHBIE BEILIECTBA.



Ieorpadms: atmocepa, ruapochepa, MHUHEPAbI, TOPHBIE MOPOJIBI, MOJIC3HBIE MCKONMAEMBIC, TOIUIMBO, BOJHBIC
pecypcel.

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI IO XHMMHUU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIC Pe3yabTaThl OCBOSHHS MTPOrpaMMBbl OCHOBHOT'O O0IIEro 00pa30BaHMs JOCTUTAIOTCS B XOJI¢ O0yUYCHHUS
XUMHH B €IAMHCTBE YYEeOHONH M BOCIUTATCIBHON JEATSIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCHICKHMHU
COLHMUOKYJIbTYPHBIMU W AOYXOBHO-HPABCTBCHHBIMU ILEHHOCTAMHU, IPUHATBIMU B O6IHCCTBC mpaBujiaMM M HOpMaMH
MOBEJICHUS ¥ CIIOCOOCTBYIOT MPOLIECCaM CaMOMO3HAHHMSI, CAMOPA3BUTHS U COLMANU3AIIH 00YJalOIIHXCSL.

JInuHOCTHBIE PE3YIbTAaThl OTPAXKAKOT T'OTOBHOCTH 06yqafonmx05{ PYKOBOACTBOBATHCA CUCTEMOH TIO3UTUBHBIX
IIEHHOCTHBIX OPUEHTAIIUI U PACIIMPEHUE OIbITA SITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1)naTpuoTHYecKOro BOCHUTAHUSA:

HEHHOCTHOI'0 OTHOLICHHUA K OTCUCCTBCHHOMY KYJIbBTYPHOMY, UCTOPUUCCKOMY M HAYYHOMY HACJICANIO, IIOHUMAaHUS
3HAUCHMS] XUMHYCCKOW HAYKU B KU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(popMaIued o
NEPEAOBLIX JOCTUIKCHUAX U OTKPBITUAX MI/IpOBOI>'I M OT€YeCTBEHHOM XUMHUH, 3aUHTCPECOBAHHOCTH B HAYUYHLIX 3HAHUAX 06
YCTPOKNCTBE MUpa U 00IIECTBa;

2)rpaskIaHCKOr0 BOCIIUTAHMS

MpeaACTaBJICHUA (o) CoOMaJIbHBIX HOpPMax MW TIIpaBUJIaX MEKINYHOCTHBIX OTHOIIEHHUH B KOJIJICKTUBC,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIECTBEHHO IOJIE3HOH, y4eOHOMCCIIENOBATEIbCKOM, TBOPUYECKOW W JAPYTHX
BUJAX JEATENbHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHOH JEATENLHOCTH TPH BBIIOJTHEHUH YYEOHBIX,
MMO3HABATCIbHBIX 3aj/ia4, BBIIIOJIHCHUU XUMHYCCKUX OKCIICPUMCHTOB, CO3JJaHUU y‘-Ie6HBIX IIPOCKTOB, CTPEMJICHHA K
B3aMMOIIOHMMAHHIO ¥ B3aMMOITOMOIIIH B TIPOIIECCE ATOM yueOHOM NesITeTFHOCTH, TOTOBHOCTH OIICHUBATEL CBOE TIOBENICHUE
U TIOCTYIIKH CBOHUX TOBapPIIlIeﬁ C MO3MIHMK HPABCTBCHHBIX W IIPaBOBBIX HOPM C yT-IeTOM OCO3HaHUuA HOCHeIICTBI/Iﬁ
MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOTO MO3HAHUSA

MHPOBO33PEHUYCCKUE TIPEACTABICHUA O BEHICCTBC U XUMHYECKOH p€akunn, COOTBCTCTBYIOIIHUE COBPEMCHHOMY
YPOBHIO Pa3sBUTHA HAYKU U COCTABJIAIOIINUE OCHOBY JJIsI IOHUMaHU CYHIHOCTH Hay‘IHOﬁ KapTUHbI MUpa, IMPEACTABICHUA
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SX YEIOBEKa C MPHUPOJHON CPENoil, 0 POl XUMHUH B
MMO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MOo3HaBaTebHbIE MOTHBBI, HANpPaBICHHbIE Ha TIONy4YeHHWE HOBBIX 3HAHWM 1O XWUMHH, HEOOXOOUMBIE s
O0OBSICHEHUsT HAOII0aeMbIX TPOIECCOB W SBICHWH, TIO3HABATEILHON, WHPOPMAITMOHHOH U YHTATENbCKOW KYIBTYPHI, B
TOM 4YHCJI€ HABBIKOB CAMOCTOSTENBHOW paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOW JHTEPATYPOH, IOCTYIMHBIMH
TEXHUYECKHUMH CPEICTBAMH WH(POPMAITHOHHBIX TEXHOJOTHIA;

HHTEpEC K OOYYECHHWIO M TIO3HAHHIO, JIO003HATEIHLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CamM00Opa3OBaHMIO,
MPOEKTHONW W WCCIIEZOBATENbCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBIEHHOCTH M YPOBHS OOydeHHS B
JanbHEHIIIEM;

4)popmupoBanus KyJabTypPbI 3/10POBbSI:

OCO3HaHHUE IIEHHOCTH JKM3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3J0pPOBBIH 00pa3
KU3HU, OCO3HAHUE TOCIENCTBUN M HEMPUSATHE BPETHBIX MPUBBIYEK (YIOTPEOIEHUS allKOToJsl, HAPKOTUKOB, KYypPEHHS),
HEOOXOANMOCTH COOIIO/IEHUS MPaBUIJI O€30IACHOCTH TIPY OOpAIIeHNN C XUMHUYECKUMH BelIeCTBAMU B OBITY W peaNbHOM
KU3HU;

5)TpyaoBoro BocuuTaHMs:

WHTEpPEC K MPaKTUIECKOMY M3Y4YeHHUI0 MpodeccHil U TpyAa pa3iImdHOro Poja, yBaKEHHE K TPYIy U Pe3yinbTaraM
TPYAOBOH NEATENFHOCTH, B TOM YHCJIE HAa OCHOBE NMPHMEHEHHS MPEAMETHBIX 3HAHWHA MO XMMHH, OCO3HAHHBIH BBIOOD
WHIVBUIYaTbHOW TPaeKTOPUHU MPONODKEHUS 00pa30BaHUs C YYETOM JTMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB M MOTPeOHOCTEH, yCIenHoil MpodecCHOHaTbHON AESTENFHOCTH W Pa3BUTH HEOOXOTMMBIX
YMEHHIA, TOTOBHOCTb aJ]alITUPOBATHCS B PO ECCHOHATBLHON CPerIE;

6)3K0J10rMYeCKOro BOCIIMTAHUS:

JKOIIOTUYECKH IIeJIeco00pa3HOe OTHOMIEHHE K TPUPOAEe KaK WCTOYHHWKY JKU3HH Ha 3emiie, OCHOBe e&
CYIIECTBOBaHMWs, MOHWMAaHHWE IIEHHOCTH 3J0pOBOr0 M 0Oe30macHOro ooOpa3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (DM3MYECKOMY W TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE I[EHHOCTH COOJIOJIEHUS TpaBHI O€30IacHOTO
MOBEIEHUS IpU PabOTe C BEIIECTBAMU, a TAK)KE B CHTYaIUAX, YTPOXKAIOIINX 370POBBIO U JKU3HH JTFO/ICH;

CHOCOOHOCTH TIPUMEHSTh 3HAHUS, IMONydaeMmble TP W3YUYSHHH XWUMUH, JUIS PElIeHHs 3a7ad, CBA3aHHBIX C
OKPYXKAIOIIel TPHUPOTHONW CPEo, MJs TOBBIIIEHUS YPOBHS SKOJIOTMYECKOW KYJIBTYPHI, OCO3HAHUS TIIO0ATBHOTO
XapakTepa dKOJIIOTHYECKUX MPoOIeM W MyTel WX pelieHHs MOCPEACTBOM METOIOB XUMHUU, IKOJIOTHYECKOT0 MBIILIICHUS,
YMEHHS PYKOBOJICTBOBAThCSI UM B TIO3HABATEIBHON, KOMMYHUKATUBHON M COIIMAILHON MPaKTHKE.

METANPEJIMETHBIE PE3YJbTATDBI

B cocraBe MeranpeAMETHBIX pE3yNbTATOB BBIICISIOT 3HAYMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS
oOIIeHayYHbIe TMOHATHS (3aKOH, TEOpHsl, NMPHHIUI, THUIOTe3a, (aKT, CUCTEMa, IMPOIECC, IKCHEPUMEHT U JIPYToe.),
KOTOpBIE€ HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEAMETaX W IO3BOJISIIOT HAa OCHOBE 3HAHUN W3 ITHUX
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npeaMeToB (OpMHUPOBAThH MPENCTABICHUE O LETOCTHON HAyYHOH KapTHHE MHUpA, U YHUBEpCalbHbIC YUeOHbIC ACHCTBUA
(mo3HaBaTenbHbIe, KOMMYHUKATHBHBIC, DPETYJSTHBHBIE), KOTOphle 00ECIEeYUBAIOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEIILHOMY TUIAHWPOBAHUIO U OCYIIECTBICHUIO YUCOHOH IEITENbHOCTH.

Ilo3naBaTebHbIe yHHBEPCAIbLHbIE YUeOHbIe el CTBHS

ba3oBble 1oruyeckue JecTBHs:

yYMEHHSI UCTIONB30BaTh MPUEMBI JIOTUYECKOT'0 MBIIIUICHHSI PH OCBOGHUH 3HAHUI: PACKPBIBATH CMBICT XUMHYECKHX
MOHATHH (BBLACIATh MX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C IPYTUMH HOHSITHAMH), MCIONb30BaTh
MOHATHS Uil OOBSCHEHUS OTHENbHBIX (DAaKTOB W SIBICHWH, BHIOMPATh OCHOBAHWS M KPUTEPUU LI KiacCHPHUKALUH
XAMHAYECKUX BEIIECTB M XMMHUYECKHX DPEAKIWH, YCTaHABIMBATh NMPHUYUHHO-CICACTBEHHBIC CBSI3U MEXKAY OOBEKTaMH
W3yYeHHS, CTPOMTH JIOTHYECKHE pACCYKICHUs (MHAYKTHBHEBIE, JCAYKTHBHBIC, [0 AHAJIOTHH), NeJaTh BBIBOIBI U
3aKITIOYCHHS,

yMEHHE TPHUMEHSITh B TMpolecce TMO3HAHMs TMOHATUS (TpeIMETHBIE W MeTalpelMETHbIC), CHMBOJIHYECKHE
(3HaKOBBIC) MOJENHU, HCHONb3YeMble B XHMHH, NpPeoOpa3OBHIBAaTh LIMPOKO MNpPUMEHSEMblE B XHUMHH MOJICIbHBIC
MPEACTaBICHUS — XMMHYECKUI 3HAK (CHMBOI 3JIEMEHTA), XUMUYecKass GpopMmylsia U ypaBHEHHE XMMHUYECKOW PEAKINH —
MIPH PElIeHNH Y4eOHO-TT03HABATENLHBIX 3a/1a4, C YYETOM 3THX MOJICNBHBIX TPEICTABICHUN BBISABIISTh U XapaKTEepU30BaATh
CYIIECTBEHHbIC MPU3HAKHA W3y4aeMbIX OOBEKTOB — XMMHYECKUX BEHICCTB W XMMHUYECKUX PEaKIUH, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, IPUINHHO-CIIE/ICTBEHHBIC CBSI3H U TIPOTHBOPEUHS B U3y4aeMBIX MPOIeccax U sIBICHUSX.

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

yMEHHE UCIONIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHHUS, a TAK)KE B KAU4€CTBE OCHOBBI
1St (pOPMHUPOBAHHSI TUTIOTESHI 110 MMPOBEPKE MPABUIIBHOCTH BBHICKa3bIBAEMBIX CYKJICHUH;

npuoOpeTeHne OMbITa MO IUIAHMPOBAHHUIO, OPTaHU3AIMU W TPOBEJCHUI0 YICHUYECKUX IKCIIEPHMEHTOB, YMEHHE
HAOIOIaTh 32 XOJIOM TMpOIecca, CaMOCTOATENLHO TMPOTHO3MPOBATH €ro pe3ynbTar, (opMynupoBaTh 00OOLICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIIEIOBAHMS, COCTABIISATH OTUET O MIPOJIENIAaHHOM padore.

Pabora ¢ nungopmanueii:

YMEHUE BBIOMpATh, AaHAIM3UPOBATH W HWHTEPIPETUPOBATH WH(POPMAIMIO pPA3UYHBIX BUJOB U (OpM
MPEICTABICHUS, TIONMYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS JINTEpaTypa XHMHUYECKOTO COJIepiKaHusl,
CTpaBOYHBIE IMOCOOMsI, pecypchbl VIHTepHera), KpUTHYECKH OICHMBATH MPOTUBOPEUYMBYI0 M  HEIOCTOBEPHYIO
nHpOPMAITHIO;

YMEHHE TPHMEHATh pa3lIMuHble METOABI W 3alpochl MPU TOHUCKE U 0TOOpe MH(OPMAIMH M COOTBETCTBYIOIIMX
JTaHHBIX, HEOOXOMMMBIX ISl BBIITOJHEHMS Yy4eOHBIX M IO3HABATENbHBIX 3a/a4 OMpPEeIEHHOro THIA, IMPHOOpETeHHE
OIIbITa B 00JAaCTH MCIOIb30BAaHUS MH(OPMALOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH, OBJIaleHUE KyJIbTYpOH aKTUBHOI'O
UCTIONB30BAHMS PA3INYHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBHIOMPATh ONTHMAIBHYIO (OPMY IpPEACTABICHHS
nHbOpMalM M WUIIOCTPUPOBATH pEIIaeMble 3aJauyd HECIOKHBIMU CXEMaMM, JUarpaMMaMH, APYTUMH (QopMaMu
rpaduKy ¥ UX KOMOHMHAITUSIMH,

YMEHHUE UCIIOIb30BaTh U AHAJIM3UPOBATH B MpoLiecce yueOHOH U UCCIe0BAaTENbCKON NEATENbHOCTH NH(POPMAIIHIO
O BJIIMSIHUM IIPOMBIIIIIEHHOCTH, CEJIBCKOT0 X03AHCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYXKArOIIeH IPUPOAHON CPEabl.

KoMMyHukaTHBHbIe YyHHBepCaJlbHbIe Y4eOHbIe el CTBHA:

YMEHHS 3aJaBaTh BOMPOCH (B Xome jauanmora W (WIH) IUCKYCCHHM) IO CYIIECTBY OOCYKIa€MOW TEMBI,
($bopMyITUpOBaTh CBOU MPEIUIOKEHHSI OTHOCUTEIHHO BBIIIONIHEHUS IPEATIOAKECHHON 3aauH;

YMEHUSI TPEICTABIATH IOMYUYEHHBIE pE3yJIbTaThl I103HABATENBHON MAEITENbHOCTH B YCTHBIX M IHCbMEHHBIX
TEKCTax; JAeNaTh MPE3ECHTALUI0 PE3YJIbTaTOB BBINOJHEHUS XHMHUYECKOIO SKCIEPUMEHTa (JabopaTopHOro OIIBITa,
nmabopaTopHON pabOTHI IO MCCIEIOBAHUIO CBOMHCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABaTEIbHOW W HCCIEIOBATEIbCKON
JEeATEIbHOCTH MPH PELICHNH BO3HUKAIOIUX HPoOJIeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS MO3HLMN
(oOcykmeHusi, 0OOMEH MHEHUSMH, «MO3TOBbIE IUTYPMbD», KOOPJUHALUS COBMECTHBIX JICHCTBUM, ONpeaesieHne KpUTEpHEB
TI0 OIIEHKE KaueCTBa BBIITOIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe JeiicTBHSL:

YMEHHE CaMOCTOSITEIbHO ONPEAENATh LEIH ACATENBHOCTH, INIAHUPOBATh, OCYLIECTBIIATh, KOHTPOIUPOBATh U IPU
HEO0OXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BHIOMpATh HanOonee 3PeKTHBHBIE CTIOCOOBI pelIeHusT YIeOHBIX
W TI03HABAaTENbHBIX 3374, CAMOCTOATEIBHO COCTaBIIATh MM KOPPEKTHPOBATh NPEIUIOKEHHBIN aNropuT™M ACHCTBUHA NpU
BBIMIOJIHEHUN 3aJaHui ¢ y4€ToM TOJIyYeHHMsS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKLHUsX,
OLICHMBATh COOTBETCTBHE IMOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHOM LeNH, YMEHHE HCIONb30BaTh M aHAJIM3HPOBATH
KOHTEKCTBI, IPeJIaraeMbl€ B YCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pPE3YNBTaTOB IO OCBOCHHIO OOS3aTENBHOIO COAEPKaHHs, YCTaHOBICHHOTO IaHHOW
¢benepanbHOil paboueil MporpaMMol, BBIIEISIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4yHBIE 3HAHWSA, YMEHHS M CIOCOOBI
JEeUCTBHM, crienuduueckre st IPeJMEeTHON 00JacTu «XUMH», BUIBI IESITEINbHOCTH 110 TMOJYYEHHIO HOBOT'O 3HAHUSI, €ro
WHTEpIIPETaLH, TPeoOPa30BaHUIO U IPUMEHEHHIO B PA3JIUUHBIX YUEOHBIX U HOBBIX CUTYalHsX.

K xoHmy oOydenuss B 8 Kiacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OPMUPOBAHHOCTh Y 0OYUAIOIINXCSl YMEHHM:



PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKMX IIOHATHI: aToM, MOJEKyJda, XUMHYECKUH D3JIEMEHT, IMPOCTOE
BEILIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHASI U HEOAHOPOIHAS), BaJICHTHOCTh, OTHOCHTENbHASI aTOMHAsI
U MOJIEKYJspHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJSpHas Macca, MaccoBasl OIS XHMHUYECKOIO
9JIEMEHTa B COCIMHEHWH, MOJISIPHBIH 00BEM, OKCHJ, KUCIOTa, OCHOBaHHE, COJlb, 3JIEKTPOOTPHLATEIBHOCTD,
CTENEHb OKHCJICHHUS, XUMHYECKas peakius, KiIacCUPHUKaUWs pEeaKluid: peakuuy COCAWHEHHS, pPeaKIHH
pa3oKeHHs, PeaKUH 3aMEIIeHHs, Peaku 0OMeHa, 9K30- M SHAOTEPMUYECKUE PEaKIHHU, TeIUIoBOi 3¢ dekT
peakuuu, SApO aToMa, DIIEKTPOHHBIM CJIOM aToma, aToMHas opOWTalb, paAWyC aToMa, XMMHYeCKas CBSI3b,
MOJISIpHAsl M HEMOJISIpHAsi KOBAJEHTHAs CBs3b, HOHHAs CBS3b, MOH, KATUOH, aHMOH, PacTBOpP, MaccoBas JIOJI
BelecTBa (IIPOIEHTHAs KOHIIEHTPAIH) B paCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUI U MPUMEHSTHh 3TH MOHATUS MpPU ONMUCAHUU
BELIECTB U UX NPEBPALLCHUN;

WCTOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY [UIS COCTaBJICHUS (OPMYJ BEHICCTB M YpaBHEHWH XUMHUYECKUX
peaKkuuit;

OIPEENsITh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCAWHEHHSX, CTEICHb OKHUCICHHS JJIEMEHTOB B
OMHAPHBIX COCAWHEHHUSIX, TPUHAUIOKHOCTh BEIIECTB K OMpeNeIEHHOMY KIIacCy COSTMHEHWH Mo dopmynam,
BHJI XUMUYECKOH CBsI3M (KOBAJICHTHAsA U MOHHAs) B HEOPTaHUYECKUX COENMHEHHSIX;

packpeiBath cMmbici Ilepuoamnueckoro 3akoHa J[. WM. MeHneneeBa: J€MOHCTPUPOBAaTh IMOHWMAaHUE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX NosioxkeHus B [lepuoauueckoil cucreme,
3aKOHOB COXpaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO Y4YEHHUS, 3aKOHa
ABoraapo;

OIMCHIBATh WM XapakTepu3oBaTh TaOmnuHyto (opmy Ilepmonndeckoit CHCTEMBI XMMHYECKHX 3JEMEHTOB:
pa3nuyath TMOHATHS «TJaBHas moxarpynmna (A-rpymma)y u «rnobouHas noxarpymma (b-rpynma)y, Maneie u
OoIpIIME TIEPHOJIBI, COOTHOCUTH O0O3HAYEHHsI, KOTOpble MMeroTcs B Tabmmie «[lepuomuueckasi cucrema
xuMHIgeckux 3aeMeHnToB Jl. V. MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB XHUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apAf siapa, o0Iee YHCIIo AIEKTPOHOB M PaCpeieNeHre UX M0 3JIEKTPOHHBIM CII0SM);
KJIACCHU(HUIMPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XUMHUYECKHE peaknuu (10 YUCITy U
COCTaBYy YYaCTBYIOIIMX B PEAKI[UHU BEIIECTB, 110 TEILIOBOMY 3D dekTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIMIECTB PA3TUYHBIX KJIACCOB, MOATBEPKIas
ONKMCAHUE PUMEPAMU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKIUMI;

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O COCTAaBa, BO3MOKHOCTHU MPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B pa3JIMUHbIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJIAPHYIO M MOJIIPHYEO MaccChl BELIECTB, MAacCOBYIO JOJI0 XHMHUYECKOIO
aJeMeHTa 1o (opMylie COCIAMHEHHS, MAacCOBYIO JOJIO BENIeCTBA B PAcTBOpE, MPOBOJHTH PACUYETHI IO
YPABHEHUIO XUMUYECKOU PEAKILINY;

MIPUMEHATh OCHOBHBIE OIIEPAIH MBICIUTENFHONW NEATENFHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE, 0000IIeH e,
CHCTEeMaTH3aINI0, KIacCH(UKALNIO, BRISIBICHUE MPUYNHHO-CIEICTBEHHBIX CBS3€H — TSI M3YYEHUSI CBOWCTB
BEIIECTB M XWMHUYECKHX DPEAKIHH, eCTeCTBEHHO-HAayJHBIE METOIbI TMO3HAHUS — HaOIIofeHue, W3MEpeHwe,
MOJIEIMPOBAHKE, IKCIIEPUMEHT (peaslbHbIN U MBICTICHHBIHN );

CIIeZIOBAaTh TIPaBWJIAM TIONH30BAHMS XHMHYECKOM TOCYIOM W JaOOpaTOPHBIM OOOPYIOBaHHWEM, a TaKKe
MpaBWJIaM OOpAIIeH!sI C BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKLIHSMHU IO BBIMOJHEHHUIO JIA00OPAaTOPHBIX
XUMHYECKUX OIBITOB IO TONYYEHHIO W COOMPAaHHMIO Ta3000pa3HBIX BemIecTB (BOXOpOAa W KHCIOPOAA),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOW NoJied PACTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH U
MNPOBOJUTh XUMUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT € IMOMOIIBIO
WHIUKATOPOB (JTakMyc, heHonTaNenH, METUIIOPAHK U IPYTHE).

K koHmy oOydenuss B 9 KJjacce mpeAMETHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb
cOpMHUPOBAHHOCTH ¥ OOYJAFOIINXCS YMEHHIA:

PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX HMOHSATHHA: XMMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH,
AHMOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPULATEIbHOCTD, CTEIEHb OKUCIICHNS,
XMMHYECKasi PeakLusi, XUMHUYECKas CBsI3b, TEINIOBOH 3(QeKT peakuuu, Moib, MOJSIPHBIH 00BEM, pacTBOp,
3JIEKTPOJIUTHI, HEIIEKTPOIUTHI, 3JIEKTPOIIMTHUECKAsT JUCCOLHUALNS, PEaKIMi HOHHOIO OOMEHa, KaTajau3aTop,
XMMHYECKOE paBHOBECHE, 00paTUMBbIE 1 HEOOPAaTHUMbIE PEAKLUHU, OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBHUTEIb, OKUCIIEHHE ¥ BOCCTAHOBJICHHUE, aJUIOTPONHUsA, aM(pOTEPHOCTh, XUMUYECKas CBS3b
(KOBaJlIeHTHAsl, HOHHAS, METAJUINYECKAsl), KPUCTAJUIMYECKasl peIéTKa, KOppPOo3Hsl METaJlIOB, CIUIABBI, CKOPOCTh
XUMHYECKON peakiyy, NpeaensHo gomyctumas konuentpanud [11K Bemiectsa;

MJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATHI M MPUMEHATHh TH INOHATHUS NPU ONHCAHUU
BEIIECTB U UX MIPEBPAIECHUN;

UCIOJIB30BaTh XMMHYECKYIO CHMBOJIMKY [UIS COCTaBJCHHUS (OPMYJ BELIECTB M YpPaBHEHHUH XUMHUYECKUX
peaxiuii;



OIPENENATh BAJICHTHOCTh M CTEIICHb OKUCICHUS XMMHYCCKHIX AJIEMECHTOB B COSAMHECHUSAX Pa3IMYHOIO COCTaRBa,
MPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCOMHEHUU 1Mo (hopMysiaMm, BUA XUMHUYECKOH CBS3U
(koBaJIeHTHAs, WOHHAS, METaJUIM4YeCKas) B HEOPraHWYECKHX COCAMHCHUSX, 3aps] MOHA IO XUMHUYECKOH
(dbopmyse, xapakTep cpeabl B BOIHBIX PACTBOPax HEOPTaHMYECKUX COCIUHCHHN, TUMN KPHCTAJUTUYCCKOM
PEIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich Ilepmoamyeckoro 3akona [I. M. MenaeneeBa M JEMOHCTPUPOBATH €ro MOHHUMAaHUE:
OIKCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy [lepmomnyeckoll CHUCTEMBI XMMHYECKHX 3JEMEHTOB:
pa3nuyath MOHATHS «TJaBHas moiarpynna (A-rpynma)» u «rnobouHas mnoarpymnma (b-rpynma)y, Manbsie u
OoJbIINE TIEPHOIBI, COOTHOCUTH 0003HAUEHMSI, KOTOPhIE UMEIOTCS B TIEPHOANYECKON TaOIUIle, C YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XWMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii siapa, ollee YHUcIIo
ANEKTPOHOB U PACIPEACICHUE UX MO 3JICKTPOHHBIM CIIOSM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB 3JICMEHTOB M UX COCIUHEHHI B TIpEAeIaX MaJbIX TIEPUOJOB U TJIABHBIX MOATPYIII C YUETOM CTPOCHUSI
WX aTOMOB;

KJIaccu(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHMUECKHE BEUIECTBA, XUMHUUECKHE peakuuu (M0 YHCIy U
COCTaBY y4YacTBYIOIIUX B PEaKIMU BEIIECTB, IO TEMJIOBOMY 3PQEKTy, O M3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMKMCHIBATH) OONIME U CHEHU(PUYSCKHE XUMHUYECKHE CBOMCTBA MPOCTBIX M CIOXHBIX
BEIIECTB, IOATBEPXKIasi OMMCAHHE MPUMEPAMH MOJICKYJISPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIIM;

COCTaBIISITh YPAaBHEHUsI ODIEKTPOIMTUYECKOW JMCCOIMAIMK KHCIOT, MIeno4ed u coJeld, TONHbIE |
COKpaIlEHHbIC YpaBHEHHI peaKlnii HOHHOTO 00MEHa, YpaBHEHHsI PEaKIIi, MOJTBEPKAAIONINX CYIECTBOBAaHHE
TeHETHYECKOH CBS3HM MEXK/Y BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

pPacKphiBaTh  CYHNIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIMH  TOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0allaHCca TUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHMS, BO3MOXKHOCTH IPOTEKAHUS XUMHUYECKUX
MPeBpaIICHUH B Pa3JIMYHBIX YCIOBHUSX;

BBIYUCIISATH OTHOCHTEIFHYIO MOJIEKYISPHYIO W MOJISIPHYIO MAcChl BEIECTB, MAacCOBYIO JIONIO XHUMHYECKOTO
aJieMeHTa 1o (opMylie COCIAMHEHHS, MAacCOBYIO JOJIO BENIECTBA B PAacTBOpE, MPOBOJHMTH PACUYETHI IO
YPaBHEHUIO XHMUYECKON PEaKIINM;

COOJIO/IaTh TIPaBHJIA TTOJB30BAHUS XUMUYECKOH MOCYA0N 1 1a60paTOPHBIM 000pYIOBAaHUEM, a TAKXKE ITPAaBHIIA
oOpaIeHnsi ¢ BEMECTBAMH B COOTBETCTBHUU C WHCTPYKIHSIMH IO BBITONHEHHIO JTAOOPAaTOPHBIX XUMHUYECKUX
OITBITOB TIO TTOJIYYECHUIO ¥ COOMPAHMIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTIICKHUCIIOTO Tasa);

MIPOBOJIUTE PEAKIIUH, TTOATBEP K IAIOIIIE KAUYeCTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
myTéM XJIOpHA-, OpOMUA-, MOAMI-, KapOoHaT-, (ocdar-, cuiamkar-, Cynb(ar-, THAPOKCHI-MOHBI, KaTHOHBI
aMMOHUS ¥ HOHBI N3YYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMYECKIX BEIIECTB;
MIPUMEHATh OCHOBHBIE OIEPAIH MBICIUTENFHONW NESTENFHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 0000IIeH e,
CHCTEMAaTH3allNIO, BBISIBICHUE TNPUYHNHHO-CIENACTBEHHBIX CBS3eH — /I W3YyYeHHs CBOWCTB BEIIECTB W
XUMHYECKUX PEaKINii, ECTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHUS — HAOII0IeHre, N3MepeHne, MOACTPOBaHNE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIH ).
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TEMATUYECKOE IIVTAHUPOBAHUE

Pabdouas mporpamma mo ydeOHOMY npeamMeTy «XuMHs» pa3padoTaHa ¢ y4érom palodeii mporpamMmsl

BOCIMTAHMS, YTO OTPAKEHO B JHMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTaTax M o00eclHeYHBaeT  Peanu3aluio
HHBAPHAHTHBIX MoayJiei MM) IIPOrpaMMbl «YpouHast AeAITeJIbHOCTDY, «BHeKOoJIbHbIE
MeponpusaTUs»,«OCHOBHBIE IIKOJbHBIE e1a» U «CounaibHoe MapTHEPCTBOY.
8 KJIACC
Ne | HaumeHoBaHuE pa3aeioB U TeEM KonuuectBo yacoB | OnexTpoHHBIE
n/ | mporpaMmsl n@poBbie
porp Beero |KP rp | (widp ) [Tporpamma BOCTIATAHHS
n 00pa3oBaTeIbHbBIC
pecypcesl
Paznen 1.I1epBoHayaibHble XUMHYECKHE MOHATHS UM «Ypounas
1. | Xumwus — BakHast 00J1aCTh 5 2 bubnmoreka [JOK [leATEJIBLHOCTEY.
1 | ecTecTBO3HAHUS U MPAKTHUECKOM https://m.edsoo.ru/ | YCTaHOBJICHHUE 5
JIEATENBLHOCTH YETI0BEKA 7f41837c AOBCPUTEIIBHBIX  OTHOIICHHMH
MEXAY Y4MTEIeM U €ro
1. | BemectBa u xumudeckue peakuun | 15 1 bubmuoreka [{OK yUEHMKAMI,
2 https://m.eds00.1u/ | croco6erByromux
7f41837¢c MO3UTHUBHOMY  BOCIIPHUSTHIO
Wroro 1o paszeny 20 yyaluMucsl TpeOOBaHMH U
pocko y4HTes,

Paznen 2.BaxkHeiilue npeacTaBuTe !

HCOPraHnveCKuX BCIIECCTB

MPUBJICUCHUTIO UX BHUMaHHUA K

2. | Bo3nyx. Kucnopon. Ionsitue 06 6 Bubmuoreka [[OK | obcyknaemoit  Ha  ypoke
1 | okcmmax https:/m.edsoo.ru/ | HHpopmaumn
7f41837¢ (hopmupoBanue
OTBETCTBECHHOI'O OTHOLICHUSA K
2. | Bomopon.Ilonstue o kucnorax u 8 1 bubmuorexa HOK | yyepo,  rorosmocr  u
2 COJIAX h'['[DS//mEdSOOTU/ CIIOCOOHOCTHU 06y‘{aIOHH/IXC${ K
7f41837¢ CaMOpPa3BUTHIO u
2. | Boma. PactBopsl. ITonsitre 06 5 1 1 bubimoreka [IOK CaM°°6pa3°BaHm% Ha OCHOBC
3 | ocHOBaHMsAX https://m.edsoo.ru/ rg::::l'jg“ K¢ obyHenHio u
7f41837¢c
(hopmupoBanue
2. | OcHoBHbIE K1acchl Heopranuyeckux | 11 1 1 | bubmoreka IOK | xommyHukaTusHOIM
4 | coequHEHUH https://m.edsoo.ru/ | xomnerentHOCTH B OOLICHHU
7f41837¢ u COTPYAHUYECTBE co
HMroro o pasaerty 30 gopuiponarme ocon
Pa3zngen 3.11epuoauyecknii 3akon u Ilepuoanyeckasi cucTeMa XMMHIECKUX 9KOIOTHIECKOM KyJbTYpPBI
ajemeHTOB /. . MenaeneeBa. CTpoeHHe aTOMOB. XUMHYECKAasl CBSI3b. COOTBETCTBYIOIIEH
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIMH COBPCMCHHOMY YPOBHIO
o DKOJIO €CKOro (S
3. | Ilepuoguyeckuii 3aKOH U 7 bubmmoreka [IOK Hﬁﬂiﬂggmfmre MBITHACHI
1 | Ilepmoandeckast cucrtema https://m.edso0.ru/ | L o HEIx
XAMHYECKUX 271eMeHToB J1. M. 7f41837c BO3MOKHOCTEiH CONepIKAHHs
MeHHeHeeBa. CTpOCHI/Ie aToMa y‘{C6HOFO mpeaMeTa depes
3. | Xummdeckas cBs3b. OKUCIHTENBHO- | 8 1 Bbubnuoreka [JOK | AGMOHCTPALIMIO ACTSAM
2 | BocCTaHOBUTENIBHBIE PEAKIHH https://m.edsoo.ru/ | HPHMEPOB OTBETCTBEHHOTO,
7f41837C TPaXXIaHCKOT'O IOBEACHUA
MM «OcHOBHBIE HIKOJIbHbIE
Uroro no pazpeny 15 bubmuoreka LIOK | penay.
https://m.edsoo.ru/
7f41837¢c YuacTtie BO BCEpOCCUICKUX
PesepBHOE BpeMs 3 1 bubnuorexa AKX, TIOCBAMICIHAIX
OK 3HAYMMBIM COOBITHSIM B
1 Poccun, mupe
https://m.edso0.r
u/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 5 5
[NPO'PAMME
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9 KJIACC

Ne | HaumenoBanwue paszenoB u tem | KomndectBo yacos DNEKTPOHHbBIE
n/ | mporpammbl Bcero KP (zudppoBsie)
i o0pazoBaTenbHbIe Hporpamma
1P pecypent BOCIIUTAHUSA
Paznen 1.BemecTBo M XUMHYeCKHe peaknMu
11 [loBTOpenue u yriyoneHue 5 1 bu6nuoreka LIOK
3HaHU# OCHOBHBIX Pa3zeioB https://m.edsoo.ru MM «Ypounas
Kypca 8 Kiacca (7412636 1eATeILHOCTE).
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka LIOK Ycranosnenne
o . JOBEPUTCIIBHBIX
XUMHUUYECKUX PeaKInit https://m.edso0.ru N
/7f41a636 OTHOLICHUU MCKIY
YUYHUTEIIEM U €TI0 YYCHUKaMU,
1.3 DIIeKTPOIUTHYECKAs 8 1 bu6mmoreka IHOK | croco6erByrommx
P
nucconuanug. XUMHUYECKAE 1 https://m.edso0.ru | MO3UTUBHOMY BOCHPHSATHIO
peaKIuy B paCTBOPax [7f41a636 Y4aluMucs TpeboBaHMi K
7 17 pocko y4HTEeS,
TOro 1o paSHeﬂy MPUBJICUCHUIO UX BHUMAaHUA
Pa3znen 2.HemeTanabl 4 HX COeTUHEHH K 00CyXIaeMOi Ha ypoke
2.1 | OO6uas XxapaKTepucTUKa 4 Bu6nuorexa [TOK gl:bopmiu:n i
MHUPOBAaHHU
XUMHYECKUX di1eMeHToB VIIA- 1 https://m.edsoo.ru pMHP
OTBETCTBECHHOI'O OTHOILLICHUA
rpymnbl. ['aoreHpl [7t41a636 K YUEHHIO, TOTORHOCTH W
2.2 OO6mras xapakTepruCcTHKa 6 bu6muoreka LIOK | cnocobnoctr
XAMHWYECKUX 3JIEMEHTOB VIA- https://m.edsoo.ru | oby4arommxcs K
rpymimsl. Cepa ¥ e€ coelnHeHNs (7412636 CaMOpg3BHTm0 1
caMO00OPa30BAHHIO Ha
1 oo onoienron VA< | | Bubmiorera LIOK | ocione morusarut &
A 1 https://m.edsoo.ru | 00Y4CHHIO i IO3HAHHUIO
rpymmsl. A30T, Gocdop u ux [7§412636 dopMupoBanne )
COCOUHCHU A KOMMYHHUKAaTUBHOU
2.4 OO1as XxapakTepUCTHKA 8 1 Butmiorexa [IOK KOMIETEHTHOCTH B
XUMHYECKHX 371eMeHTOB [VA- _ obuieHnn "
FpyTITBL, VITIEpOs 1 KpeMHHi i 2 https://m.edso0.ru | corpymuuuecrse co
I/InyoeI[i/IHeHI/IH (7412636 CBEPCTHUKAMHU
(hopmupoBanue OCHOB
Wroro no pazneny 25 HKOJIOTMYECKON  KYJIBTYPBI
Pa3nen 3.MeTa/uibl M X COeIMHEHUS COOTBETCTRYIOIICH
- COBPEMEHHOMY YPOBHIO
3.1 OO61mme cBoiiCTBa METAIIOB 4 bubmmorexka HOK | sxonornueckoro Mpimmienus
https://m.eds00.ru | ucnonssosanue
(7412636 BOCIIUTATEIbHBIX
3.2 | BaHelIre METaIBl H UX 16 1 bubmorexa LIOK 303“640’KH°°T6H COACPKAHN
COCIMHEHNS 2 | https://m.edsoo.ru | YTCOHOrO MPEAMETA HEPE3
17f412636 JIEMOHCTpPALMIO IETAM
[IPUMEPOB OTBETCTBEHHOIO,
Uroro mo pazneny 20 IPaKIAHCKOTO MOBEICHHS
Paznen 4. Xumus u okpy:xaonas cpejaa Eﬁ;bo:gz';*:;:
D)
4.1 BemectBa u MmaTepuais B 3 Bubnuoreka IJOK
JKU3HU YeIOoBeKa https://m.edso0.ru | Vuacrue Bo BCepocCHIiCKIX
[7f41a636 aKIMSX, TTOCBAMIEHHBIX
I/ITOFO [0 D3Il 3 3HAYMMBIM COOBITHSIM B
pasieny Poccun,
PeszepBHOE Bpems 3 1 Bubmmorexa LIOK
https://m.edsoo.ru
[7412636
OBIIEE KOJIMYECTBO HACOBIIO | 68 5 7
ITPOI'PAMME
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