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Pabouas mporpamma cocraBneHa B coorserctBun ¢ @PI'OC OOQO, Ha ocHOoBe «IIporpammsl Kypca
xumun s 8 — 11 kmaccoB o6mieoOpa3oBaTenbHBIX yupexaeHui», abtopsl H.E.Ky3nemosa u mp.
Paccuurana Ha 68 yacoB (2 4aca B HEJEIO).

[Iporpamma peanusyercss Ha 0a3ze oOpaszoBarenbHoro nenrpa «Touka Pocra» ectecTBeHHO-
Hay4HOU HaIlpaBJIECHHOCTH.

Il1aHupyemMsbie pe3yabTaTbl OCBOEHHSI Y4eOHOro mpejmerta.

JInuHoCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI IIPOTPAMMBbI OCHOBHOT'O OOIIETO0 00pa30BaHUS JTOCTUTAIOTCS
B xo/i¢ 00yueHUs XMMHUHM B €IMHCTBE y4eOHOW U BOCHUTATENHHOM NEATENHHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU  POCCHICKUMHU  COLMOKYIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMH I[E€HHOCTSIMH,
NPUHATHIMU B OO0INECTBE MpaBWIaMM M HOpMamMH TOBEIEHUS M CIIOCOOCTBYIOT —Ipolieccam
CaMOITO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJarOIIUXCS.

JIndHOCTHBIE Pe3yibTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MMO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIMIA U PACIIUPSHHUE OMBITA JEATCILHOCTH HAa €€ OCHOBE, B TOM YHCIIC
B YaCTHU:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, IOHNMAHWSI 3HAYCHHSI XHMUYECKON HAYKH B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOW HHQOpMAIel O TMepelAOBbIX JOCTHKEHUAX U OTKPBITUSX MHPOBOM U
OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MIPEJICTABJICHHS O COITUATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Yy4eOHOUCCIIE0BATENbCKOM,
TBOPUYECKOHN M IPYTHX BUAAX JCSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JNEATEIHHOCTH
IPU BHINOJHEHUH YYeOHBIX, IMO3HABATENIBHBIX 3aJ]a4, BBINOJHEHWH XHUMUYECKUX HKCIEPUMEHTOB,
CO3/IaHUU YYEOHBIX TIPOSKTOB, CTPEMJICHUS K B3aHMMOIOHMMAHUIO M B3aWMOIIOMOINN B MPOIIECCE ITOM
y9eOHOM JeSITeILHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEACHHWE W IOCTYIKH CBOMX TOBApPHUIICH C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIFOIINE OCHOBY JJISI IOHUMAHUS CYIITHOCTH HAYIHOMN
KapTUHBI MHpPA, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJIbI, B3aUMOCBSI3AX
YeJIOBEKa C MPUPOTHOM CPEIOH, O POJIM XUMHH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIIbHBIE MOTHBBI, HAMpaBlIEHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWHA TI0 XUMHUH,
HEOOXOMUMBIC ISl  OOBSCHCHHSI HAONIOAAeMBIX IPOIECCOB W SBJICHHM, IT03HABATEIBHOM,
MH(OPMALIMOHHOW M YUTATEIhCKON KYyAbTYpPBI, B TOM YHCJE HABBHIKOB CAMOCTOATEIHHOW pPabOTHI C
VIeOHBIMH TEKCTaMH, CHPABOYHOW JIUTEPATypOH, JOCTYIIHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOIOTHI;

WHTEpPEC K OOYy4YeHWI0 W TIO3HAHHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIbCKON AESITENFHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

4) popMuUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUNA U HEMPUSTHE BPEIHBIX MPUBBIYEK (YIOTpeOICHH
QJIKOTOJISI, HAPKOTHKOB, KYPEHHS), HEOOXOJIMMOCTH COOJIOJNCHUS TMpaBWI OC30MMACHOCTH TIPH
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS

WHTEPEC K MPAKTUISCKOMY U3YUCHHUIO MPOPECCH U TPya pa3IMyHOTO POJia, yBaXKEHUE K TPYIY
W pe3ysibTaTaM TPYJIOBOU JIEATEITHHOCTH, B TOM YHCIIC Ha OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIN BBIOOpP HMHIWBUIYaTbHOW TPACKTOPHH MPOJOIKCHHsSI 0Opa3oBaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH,
YCHEmHOW MPOPECCHOHANBHON AESITETPHOCTH W Pa3BUTUS HEOOXOJUMBIX yMEHUH, TOTOBHOCTH
a/JIanTHPOBaTheA B MpodeccnoHalbHO cpee;

6) 3K0JI0rM4ecKOro0 BOCIIHTAHHUS:



HKOJIOTHYECKH 11eJIECO00pa3HOE OTHOLICHUE K MPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CylIecTBOBaHMs, IOHUMAaHHUE LIEHHOCTH 3J0pOBOro M 0e30MmacHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MUECKOMY W TCHXHYECKOMY 3[0POBBIO, OCO3HAHWE IICHHOCTHU
COOJIIOJICHHsI MPaBUJI O€30IacHOro IMOBEIEHHUs MpH padoTe C BELECTBAMHU, a TaKXKe B CUTYyalUsX,
YTPOKAIOILIUX 3/10POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUs, MOJTy4aeMble NPU WM3YYEHUM XUMUH, AJI pelleHHs 3ajad,
CBA3aHHBIX C OKPYXKalOLIEHd IPUPOAHOU CPENOM, I MOBBILEHUS YPOBHS JKOJOTMYECKOM KYJBTYPBI,
OCO3HaHMA INI00AJBHOIO XapakTepa HKOJOTMYECKUX MpoOJeM M IyTed HX PpeHIeHUs MOCPEICTBOM
METOJIOB XMMHH, IKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBAaTbCS UM B I103HABATEIIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3yJibTaThl

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYMMble i1 (OPMHUPOBAHUS
MHUPOBO33pEHUS OOILICHAayYHbIE TOHATHUS (3aKOH, TEOPHS, IPUHIIMII, THIIOTE3a, (PaKT, cuCTeMa, MPOoIece,
HKCHEPUMEHT M JAPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX YUEOHBIX NpeAMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPEIMETOB (POPMHUPOBATH MPECTABICHHUE O LIEIOCTHON HayYHOU
KapTHMHE MHpa, U YHUBEpcaJlbHble Yy4yeOHble JeWCTBUS (IIO3HABaTelIbHbIE, KOMMYHHKATHBHBIE,
peryIsSTHBHBIE), KOTOpble 00ecnednBaloT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHUIO YUeOHOH e TeTbHOCTH.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBILUIEHUS MPU OCBOCHMM 3HAHUN: PacKpbIBaTh
CMBIC]I XUMUYECKUX TMOHATUHN (BBIAEIATh UX XapaKTepHblE NMPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C
APYTUMH TIOHSATHSMH), WCIOJB30BATh IMOHATUS s OOBSICHEHUS OTAEIBHBIX (DAKTOB M SIBICHUH,
BbIOMPATh OCHOBAHMS M KPUTEPUU JUIs KJIACCU(PUKAIIMA XUMUYECKHX BELIECTB U XUMHUECKUX peaKLui,
YCTAHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3M MEXAY OOBEKTaAaMH H3Y4YEHHMsI, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHyKTUBHBIE, 1€ JyKTUBHBIE, 10 aHAJIOTHH), J1eJ1aTh BBIBO/IbI U 3aKIIIOUECHUS;

YMEHHME MPUMEHATh B IpPOIECCe IO3HAHMUSA TMOHATUS (IpEeIMEeTHble U METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIONb3yeMble B XHMHH, MpeoOpa3oBbIBATh MIMPOKO
MpPUMEHSIEMbIE B XUMHUHU MOJICIbHBIE MPEICTaBICHUS] — XHWMHUYECKUH 3HaK (CHMBOJ DJEMEHTa),
XUMH4eckas (opMysia M ypaBHEHME XUMHUYECKOM peakluu — MpH PEelIeHUH Y4eOHO-TI03HAaBaTENbHBIX
3aja4, ¢ Y4€TOM 3THUX MOJEIBHBIX NPEJCTABICHUN BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE
NPU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMMYECKHX BEIIECTB U XMMHUYECKHUX PEaKIMi, BBIABIATH OOIIME
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M W NPOTHUBOpPEUMs] B M3y4aeMbIX IpoIleccax U
SBJICHUSX.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

YMEHHE HCIOJIb30BATH MTOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

NpUOOpEeTEeHNE OMbITa MO I[UIAHUPOBAHUIO, OPraHMU3allMM M TPOBEACHHUIO YYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE HaOJloJaTh 3a XOJOM IpOIEcca, CaMOCTOSTEIbHO IMPOrHO3UPOBAThH €ro
pe3ynbratr, GopMmynupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padoTe.

Padora ¢ unpopmanmei:

yMEHHUE BbIOMpATh, aHAIM3UPOBATh W HMHTEPIPETUPOBATH MHPOPMALUIO pa3IMYHBIX BUAOB U
dbopM TpeNCTaBICHUS, MOJYyY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-MOMYJSIpHAs JHTEparypa
XMUMHUYECKOTO COJIepKaHus, CIpaBOYHBbIE MOCOOus, pecypcbl MHTepHeTa), KPUTHMUYECKH OLEHHBAThH
MIPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIHIO;

yYMEHHUE TMPHUMEHATh pPa3IMYHble METOJbl W 3alpOChl MPH IMOHMCKE UM OTOOpe HH(OpMAIUN U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUJIsl BBIMOJIHEHUS YYE€OHBIX M TO3HABATEIbHBIX 3ajau
ONpeNeIEHHOIO THIA, MPHOOpETeHHEe OmbiTa B OOJIACTH HUCHOJB30BaHUSA WHGPOPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJIAJECHUE KYyJbTypOH aKTUBHOIO MCIOJIb30BAHUS PA3NIUYHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BHIOMPATh ONTHUMAJIbHYIO (pOpMy IpeacTaBIeHUs HHPOPMALUU U
WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMM CXEMaMH, AuarpaMMaMM, ApPYrUMH (opmamu
rpaduKu ¥ UX KOMOMHAIUSMH;



YMEHHE WCIOJb30BaTh M aHAIM3UPOBAaTh B IHpolecce Y4eOHOH M HCCIeN0BaTeIbCKON
NESITeNbHOCTH MH(GOPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOIO XO3SICTBA M TpaHCIIOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpEIbI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

YMEHHsI 33J]aBaTh BOIMPOCH (B XOJe AUayiora u (Wiu) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMOi
TeMbl, OPMYJIMPOBATh CBOU MPENTIOKEHNUS OTHOCUTEIIBHO BHINOJIHEHUS NIPEI0KEHHON 3ajauu;

YMEHMSI IPEACTABIIATh IOJYyYEHHBIE PE3YJIbTAaThl MO3HABATEIbHOM AEATENBHOCTH B YCTHBIX U
IUCbMEHHBIX TEKCTaX; JIeJIaTh IPE3EHTALUI0 Pe3yIbTATOB BBIIOJHEHHUS XMMHUYECKOI'O IKCIEpUMEHTa
(J1abopaTopHOTrO OMBITa, JTA0OPATOPHOW PabOTHl MO WCCISAOBAHUIO CBOWCTB BEHIECTB, y4eOHOTO
MIPOCKTA);

yMEHUSI y4eOHOro COTPYIOHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABATEIbHOM H
HCCIIEI0BATEIbCKON JEATEbHOCTH MPU PELIEHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4yéTa OOLIMX
MHTEPECOB M COIJIAaCOBaHUS MO3MIMK (00CyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOp/MHAIMSI COBMECTHBIX JACHUCTBUM, ONpenesieHue KPUTEPUEB IO OLEHKE KayecTBa BBITOJHEHHOMN
paboThI U ApyTHE).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe AeilicTBUA:

YMEHHME CaMOCTOSITEJIBHO OIpPENeIsTh LEIN JeATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh U NPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATENBLHOCTh, BBIOMpaTh Haubojee
3¢ dEeKTUBHBIE CTIOCOOBI PEIICHUsT y4eOHBIX M MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATH WIIN
KOPPEKTHPOBATh MPEI0KEHHBIH aJlrOPUTM JACHCTBUI NPU BBHIIOIHEHUH 33JaHUN C y4ETOM HOIY4YECHUs
HOBBIX 3HaHUU 00 WH3ydaeMbIX OOBEKTaX — BEILIECTBAX M pEAKLHUAX, OLEHUBATh COOTBETCTBUE
IIOJly4YEeHHOTO pe3ysbTaTa 3asBJICHHOM IleJIM, YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBAaTh KOHTEKCTHI,
IpeiaraéMble B yCIIOBUU 3aJJaHUM.

IIpeamMeTHbIe pe3yIbTaThI

B cocraBe npeaMeTHBIX peE3yJabTaTOB [0 OCBOEHHUIO  00SI3aTEIIBHOIO  COJEpKaHUs,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpaMMoi, BBLAETSIOT: OCBOCHHbIE 00YYarOIUMUCS
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IeHCTBUH, crienupuyecKue Uil MpeIMeTHOW o0aacTu «XUMHUs»,
BUJIBl JIEATENIBHOCTH 1O MOJYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTalud, NpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koH11y o0y4yeHus B 9 kjacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUI: XHMUYECKUH DJIEMEHT, aTOM,
MOJIEKYJa, MOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJIEHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUUYECKas peaklus, XMMHYECKas CBS3b, TEIUIOBON
s¢deKkT  peakuuu, MOJb, MOJSAPHBIH  00BEM, pacTBOp, AJIEKTPOJIUTHI,  HEDJIEKTPOJIUTHI,
AJIEKTPOIMTUYECKAsl AUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTuMble W HEOOpaTUMBbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUHU, OKHUCIUTEND,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIICHHE, AIJIOTPONUs, aM()OTEpHOCTb, XUMHUECKas CBS3b
(xoBaJIeHTHasi, MOHHAs, METaJUIMYeCcKasi), KpHUCTajUInyecKass peuéTka, KOppo3usi METaJuIoB, CIUIaBBI,
CKOPOCTb XUMUYECKON PEAKINH, IPEAETIbHO JomycTumast koHueHTpauus [1/1K Bemectsa;

. WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX TIOHSATHUH M NPUMEHSATH 3TU
MIOHSATHSI TIPU ONMCAaHUM BELLIECTB M UX IIPEBPAILCHUN;

. UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBJIeHHUS (OpMYyJT BEIIECTB H
YPaBHEHUN XMMUYECKUX PEAKIIU;

. OTIpEeIEIISATh BaJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKUX AJIEMEHTOB B COEIMHEHUSAX
Pa3IUYHOrO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kilaccy COeAMHEHu o Gopmynam,
BUJ XMMHMUYECKOH CBSI3M (KOBaJeHTHasl, UOHHAsl, METaJUINYeCKas) B HEOPraHMYECKUX COCTUHEHMSIX,
3apsil MOHA IO XUMHUYECKoW (opmyrne, Xapakrep cpeibl B BOJHBIX PAacTBOpPAax HEOPraHMYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

o packpbiBaTh cMbica Ilepuoauueckoro 3akona [l. 1. MenneneeBa 1 A€EMOHCTPUPOBATH €r0
IIOHMMAaHMeE: ONKCHIBATH U XapaKTepHU30BaTh TaOIN4HYI0 popmy Ileproauueckoil cCUCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas mnoxarpymmna (A-rpynma)» u «mobounas noarpymma (b-
rpymnma)», Majible W OOJbIIME TEPHOIbI, COOTHOCHUTh OOO3HAYCHHS, KOTOPhIE HMEIOTCA B
NEepUOINYECKOi TabnuIle, C YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB



(coctaB u 3apsa aapa, oOIIee YHCIO AJIEKTPOHOB W pacCHpeiesieHHe MX MO 3JEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHMU CBOMCTB 2JIEMEHTOB M MX COCIMHEHHMH B Ipeaenax
MaJlbIX IIEPUOJIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHMSI UX aTOMOB;

J KJ1accu(UUUpPOBaTh XMMHMUYECKHE 3JI€MEHTbl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (IO YMCIYy M COCTaBy YYaCTBYIOIIMX B PEAKLUUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHMIO CTENEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

. XapakTepu3oBaTh (ONMHUCHIBATh) OOImMME W crnenu(pUUecKue XUMHUYECKHE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEILECTB, IOATBEPXkAAs OINHMCAHWE IPUMEPAMU MOJEKYJSAPHBIX W HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIH;

J COCTaBJIATh YPAaBHEHUS JJIEKTPOJIMTUYECKOW IHUCCOLMALMUA KHUCIIOT, LIENOYEH U COJIEH,
NOJHBIE M COKpamEHHBIE YPAaBHEHUS pEaKUWid HOHHOrO OOMEHa, YypaBHEHHsS peakuui,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE I€HETUYECKOM CBSA3H MEXy BEILIECTBAMHU PA3JIIMYHBIX KIACCOB;

. pacKpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHUNA IOCPEICTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

. IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHMSI, BO3MOXHOCTU
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B PAa3JINYHBIX YCIOBUSX;

. BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIECTB, MacCOBYIO
JOJII0 XMMHYECKOro 3JeMEHTa Mo (opMysie COEAMHEHHUS, MACCOBYIO JOJIO BEIeCTBa B pPacTBOpE,
IIPOBOAUTDH PACUETHI [0 YPABHEHHUIO XUMUYECKON peaKkIuy;

J coOyogaTh MIpaBWiIa  IOJB30BAaHUS  XMMHUYECKOH mocynoil U 1abopaTOpHBIM
00OpyJIOBaHUEM, a TaK)Ke MpaBUJIa OOpPAIICHUS C BEHIECTBAMH B COOTBETCTBHU C MHCTPYKIHSMH IO
BBINOJIHEHUIO J1a00PaTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHHIO U COOMpPAaHHUIO TIa3000pa3HbIX
BELIECTB (aMMHUAKa U YTJIEKUCIIOTO Ta3a);

J IIPOBOAUTH PEAKLMU, MOATBEP)KIAIOLINE KAYECTBEHHBI COCTAB Pa3JIMYHBIX BEILECTB!
pacro3HaBaTh OIMBITHBIM IMYTEM XJIOPUA-, OPOMUJI-, HOTUA-, KapOoHaT-, hocdaT-, CHIHKaT-, Cyabdar-,
THIPOKCU/I-MOHBI, KaTHOHBI AMMOHHUS M HOHBI M3YYEHHBIX METAJIJIOB, NMPUCYTCTBYIOIIWE B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

. IIPUMEHSTh OCHOBHBIE OIEPALIMM MBICIUTEIBHOW NEATEIBbHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHE, O0000IIeHHEe, CHCTEMaTH3alli0, BBIABICHUE TPUYMHHO-CIEICTBEHHBIX CBsI3ed — IS
U3Y4YECHHs] CBOMCTB BEIIECTB M XMMHMUYECKHUX PEAKLUH, €CTECTBEHHO-HAy4YHbIE METOJAbl IO3HAHUSA —
Ha0Jt0/IeHne, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBII).

ConepxxaHue mporpamMmmabl

BemecTtBo 1 XUMHYeCKasi peaKkusi

Ilepnonnueckuit 3akoH. lleproanueckas cucrema xumuueckux sneMeHToB /[[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB XMMHUYECKHX DJJIEMEHTOB IEPBBIX TPEX
MEepPUOJOB, Kalusl, KalblMsl M HX COEIUHEHUH B COOTBETCTBHHM C IIOJIO)KEHHEM DJIEMEHTOB B
Ileproanueckoii cucTeEME U CTPOEHUEM X aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THNA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKOHN CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKHUX BEIIeCTB. XMMUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K pa3jiMyYHbIM KJaccaM HEOPraHWYECKUX COEIMHEHUH, TEHETHYeCKas CBS3b
HEOpPraHMYECKUX BEIIECTB.

Knaccugukanus XUMUYECKUX peakuil MO pa3IuuHbIM IpHU3HAKaM (IO YHUCIYy M COCTaBY
YYacTBYIOUIMX B pPEaKLUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, O U3MEHEHHUIO CTENEeHEH OKHUCICHHS
XMMHUYECKHX 3JIEMEHTOB, IO OOpaTMMOCTH, MO YYAaCTHIO KaTaliu3aropa). DK30- U IHAOTEPMHUYECKHUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[Tonsatue o ckopoctu XuMHYecKol peakiuu. IloHaTne 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHMYECKHX peakuusax. IIoHATHEe O TOMOTrEHHBIX M TeTepOreHHbIX peakuusax. [lonatme o karammse.
IlonsatHe 0 XxuMHyeckoM paBHOBecUU. DAKTOPHI, BIMAIOIME HA CKOPOCTh XMMHMUYECKOW PEaKkLHUU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.



OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE — PEAaKIMM,  AJIEKTPOHHBIA  OalaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENbHOU peakinu. CocTaBlIe€HNE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C
HCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 3NEKTPOJUTUYECKON JUCCONMALMU. OJEKTPOJIUTHI W HEAIEKTPONUTHL. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOLMALMU BELIECTB C Pa3jIMYHbIMM BUIAMM XHUMHUYECKOW cBsi3U. CTEleHb
nucconuanui. CHIIbHbIE U C1a0ble AIEKTPOIUTHI.

Peakumu moHHOr0 OOMeHa. YCIIOBUS MPOTEKAaHHWS pPEAaKUUMi HMOHHOTO OOMEHa, MOJHBbIE WU
COKpalllEHHbIE HOHHBIC YypaBHEHMS peakuuil. CBOWCTBAa KHUCJIOT, OCHOBAaHMM M COJEH B CBETE
MPEACTABICHUI 00 3JIEKTPOIUTHYECKOM aucconuaiuu. KauectBeHHble peakiuu Ha MoHbL. [loHATHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAUINYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJLIOB
1 HeMeTayuioB (TpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOPHIa HATPHS ), HCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHYECKOW peakIuud OT BO3ICHCTBHUS  Pa3IUYHBIX  (DAKTOPOB, HCCIIEIOBaHHE
AJIEKTPONPOBOJHOCTH pPAaCTBOPOB BEIECTB, Ipoliecca JUCCOLMALMU KHUCIOT, LIeNo4Yed M cojei
(BO3MOXKHO HCIIONIb30BaHHE BHJIEO MATEPUANIOB), MPOBEACHHUE OMBITOB, HILIIOCTPUPYIOMIUX MPU3HAKH
MIPOTEKAHUs Peaklnii HOHHOTO oOMeHa (oOpa3oBaHHME OCajKa, BbIICIICHHE ra3a, 0Opa3oBaHHE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOPEHHE, PEaKIIuu
pa3ioXKeHusl, COEIMHEHUs), PacllO3HABAHME HEOPraHWYECKUX BELIECTB C IMOMOILIBIO KaueCTBEHHBIX
peakLuil Ha MOHBI, pELIEHUE YKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OO6mas xapakrepucTuka raaoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTEIEHU
okucienus. CtpoeHne U pU3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHoB. XUMHUYECKUE CBOMCTBA
Ha TmpuMepe Xjopa (B3aUMOCHCTBHE C MeETalNIlaMH, HEMeTalUlaMH, IIelodamMu). XJIOPOBOAOPOI.
ConsiHast  KUCJIOTa, XUMHYECKHE CBOWCTBA, IIOJy4YeHHE, TIpuMeHeHue. JleficTBue xjopa U
XJIOPOBOZOPOJa Ha OpraHU3M 4eJIoBeKa. BakHel e XJI0pUabl U UX HAXOKIEHHUE B IIPUPOJE.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOECHHS aTOMOB,
XapaKkTepHble cTeNneHH okuciaeHus. CTpoeHue u (pu3nyeckre CBOWCTBA MPOCTHIX BEILECTB — KUCIOPOJa
U cepbl. AJNIOTPOIHBIE MOAU(PUKAIIMN KUCIOPOJa U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBOOPOI,
cTpoeHue, (u3nyeckue W XHMHUYecKHe CBOHCTBA. OKCHABI cepbl KaK MpPEJCTaBUTENN KUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (0OIIMe KaK MpeACTaBUTENs Kiacca
KUCIOT M cnenuduyeckre). XUMUYECKHE pEaKLUH, JeKallie B OCHOBE MPOMBIIIJIEHHOTO CIocoba
MOJTydeHUs] CepHOM KHUCIOTHI. [Ipumenenune cepHoit KucaoThl. COMU CEPHOUM KHUCIOTHI, Ka4eCTBEHHAs
peakuus Ha cyiabdar-uoH. Haxoxaenue cepbl U €€ coelMHEHUH B Mpupoe. XUMUYECKOe 3arps3HEeHue
OKpY’KaloIlllel Cpesibl COCTUHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBpaILeHHS.

OO61as xapakTepucTiKa 37eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEepPHbIE
CTENEHN OKHUCJIEHUS. A30T, pacHpocTpaHeHHE B MpHpoJe, (u3uyeckrhe M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupone. AMMHak, ero ¢u3NYecKue M XHMHUYECKHE CBOMCTBA, MOJyuye€HUE U
npuMeHeHre. Conu aMMOHHUSA, UX (U3NYECKUE U XMMHYECKHE CBOMCTBaA, nMpuMeHeHue. KauecTBeHHas
peaxius Ha MOHbl aMMOHHUS. A30THasl KUCJIOTa, €€ MoyiyueHue, Gpusndeckrue U XMMHUECKUe CBOWCTBA
(oOmme Kak MpeaCTaBUTENs Kilacca KUCIOT M cnenuduueckue). Mcmnonb3oBaHue HUTPATOB U COJEH
aMMOHHS B KauyeCTBE MHUHEPATBHBIX YyNOOpeHHi. XHWMHUYECKOe 3arpsi3HEHUE OKpYKalolled Cpessl
COEJIMHEHUSIMH a30Ta (KUCIOTHBIE NOKIH, 3arps3HEHHe BO3[yXa, MO4YBbl U BoJo&MOB). docdop,
ajutoTpornHbie Moaudukanuu docdopa, uznueckue u xumudeckue cpoiictBa. Okcun gocdopa (V) u
dochopHas kucnota, puznyeckre U XMMUYECKHE CBOMCTBa, moiydeHue. McenonszoBanue (ocdaros B
KauyecTBE MUHEPAIbHBIX YI00pEHUH.

OOmas xapaktepuctuka 531eMeHTOB [VA-rpymnmbel.  OcoOeHHOCTH  CTpPOEHHMS  aTOMOB,
XapaKTepHbIe CTENEHU OKUCICHMs. YTJIepoJ, auIOTPONHbIe MOIU(PHUKALMU, PACIpPOCTPaHEHHE B
npupoje, (uzndeckue UM XUMHUECKue cBoiicTBa. Ancopbuums. KpyroBopor yrieposa B HpupoOe.
Oxcuasl yrinepoga, ux (u3uMyeckre M XHUMUYECKHE CBOMCTBA, NEHCTBUE HA KHBBIE OpPTraHU3MBI,
MOJTy4YeHHE U IPUMEHEHHUE. DKOJIOrHYecKre MpodeMbl, CBsI3aHHbIe ¢ okcuioM yriepona (IV), runoresa
rJ1I00aTpbHOTO0 TOTEIUICHHUSI KJIMMaTa, MapHUKOBBIA 3(@exT. VYrombHas Kuciota U €€ Ccold, HUX



¢du3nUecKre U XUMUYECKUE CBOWCTBA, TIOTyYeHUE U IpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. VMcnonb3zoBanue kapOOHATOB B ObITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO03sIHCTBE.

[TepBoHavanbHbBIC TTOHATHSI 00 OPraHUYECKUX BEUIECTBAX KaK O COCIUHEHUSX yriiepona (MeTaH,
9TaH, OTWUJICH, alleTWJIeH, JTaHOJI, TIJIMLUEPHH, YKCycHas Kuciora). IlpuponHeie HCTOYHHKHU
YIII€BOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HePTh), IPOAYKTHI UX MepepaboTku (OEH3HH), HX POJIb B OBITY
Y IpOMBINIIEHHOCTH. [ToHsATHE 0 OMOJOTHYEeCKH BasKHBIX BELIECTBAX: XKUPAX, O€TIKax, yriaeBoaax — U UxX
pOJIu B )KM3HM ueloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEANHEHU.

Kpemuuii, ero ¢usznueckue 1 XMMUYECKHE CBOWCTBA, MoJiyueHue U npumMeHeHue. CoequHeHUs
KkpemHus B mpupoge. OOmme mnpencrtaBieHust o0 okxcuzae kpemuus (IV) um kpemMHHEBO# Kuciore.
Cunukatel, X HUCIIOJIb30BaHUE B OBITY, B MMPOMBIILUICHHOCTU. BaxkHeiine cTpouTenbHble MaTepHUabl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [Ipobmembl 0e30MacHOr0  HCIOIH30BAHMS
CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0O0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOICTB COJSHOW KHCIOTHI, MPOBEICHUE
KAueCTBEHHBIX PEAKIMA Ha XJOPUA-HOHBI W HAONIOJCHUE IPHU3HAKOB WX TIPOTCKAHUS, OIIBITHI,
oTpaxawiiyue (pu3ndeckue U XUMHYECKHE CBOWCTBAa TaJOr€HOB M HUX COCAUHEHHH (BO3MOXHO
WCIIOIb30BAaHUE BUJECOMATEPHUATIOB), O3HAKOMJICHHME C oO0pa3laMu XJIOPUAOB (TaJOreHUIOB),
O3HaKOMJIEHHE ¢ 00pasliaMu cephl U €€ COeTMHEHUSIMU (BO3MOKHO MCIOJIb30BaHNE BHIEOMATEPHAIIOB),
HaOroIeHne Tmpolecca o0yTIIMBaHUS caxapa I0J JACWCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI,
M3Y4YeHHE XMMHYECKHX CBOMCTB pa30aBIEeHHON CEPHON KHUCIOTHI, MPOBEACHNE KAYECTBEHHON peakIuu
Ha CyiIb(aT-uoH U HAOMIOICHHE PU3HAKa e€ MPOTEKaHUsI, O3HAKOMJICHHE ¢ (PU3MUECKUMH CBOWCTBAMHU
a3oTa, pochopa u ux coeAMHEHUN (BO3MOXKHO UCIOIb30BAaHUE BUAEOMATEpUAIoB), 00pa3aMi a30THBIX
u QochopHBIX ynoOpeHM, MOTy4YeHHE, COOMpaHne, paclio3HABAHWE M W3YYCHHE CBOWCTB aMMHAKa,
MIPOBEJICHUE KAYECTBEHHBIX peakluuii Ha MOH aMMOHMS M (ochaT-uOH U HU3yYEHHE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJACWCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MeEIbI0 (BO3MOXKHO
MCIOJIb30BaHNE BUICOMATEPHAIIOB), U3yUYEeHUE MOJIENe KPUCTAUIMYECKUX PEeHIETOK anmasa, rpadura,
¢yniepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIMHM PaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTIIIEM
U YCTPOWCTBOM TPOTHBOrasza, IMOJyueHHE, COOMpaHHe, pAaclo3HaBaHWE U M3YyUEHUE CBOWCTB
YIJIEKUCIIOro rasa, MPOBEIEHWE KaueCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U H3Yy4YEHHE
MIPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIMEH CUIMKATHON NPOMBIIUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeile HeMeTallJIbl U UX COCTUHECHHUS.

MeTa/libl M MX COCAUHEHUS

OO0mias xapakTepUCTUKAa XUMHUUYECKUX JJIEMEHTOB — METAJVIOB HA OCHOBAaHUHU MX IOJOKEHUS B
[lepuonnueckoii cucreme xumudeckux snemeHToB Jl. M. MenaeneeBa u ctpoenust atomoB. CTpoeHue
MeTaJlJIoB. MeTtaiinyeckasi CBSI3b U METAINIMYEcKasi KpUCTAJUIMUEcKas pemérka. DJIeKTPOXUMUYECKUI
psan HampsbkeHuil MetansoB. Dusnueckne W XUMUYECKHE CBOicTBa MeTayuioB. OOIme crocoObl
nosiyueHusi MetaysioB. [IoHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3alllUThl UX OT KOPPO3UHU.
Crnagsl (CTallb, 9yTYH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenounble MeTaiibl: TonokeHue B Ileprnoandeckoi cucreme XuMHUeckux sieMeHntoB J[. .
MeneneeBa, CTpOCHHE UX aTOMOB, HaXOXJIeHHUE B npupoje. Ousnyeckue 1 XuMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpust ¥ Kausi). OKCUIBI U TUAPOKCHABI HATPHS U Kaius. [[puMeHeHre menoyHbIX MeTajaoB
U UX COCMHECHUM.

[IlenoyHo3emMenbHBIE METAUIBI MArHUM W KajblWii: TosiokeHue B llepumoandeckoi cucteme
xumuyeckux snementoB JI. WM. MenneneeBa, CcTpoeHHME HMX aTOMOB, HAaxOXJIEHUE B MPHUPOJE.
dusnyueckrue U XMMUYECKHE CBOMCTBA MarHusl W Kayiblusa. BakHeimme coequHeHus Kamblius (OKCHUI,
THJIPOKCU, COIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: mnonoxxkenue B Ilepuoanueckoil cucreme xumuyeckux snaemeHtoB /[l W
MeneneeBa, CTpoeHHME aToMa, HaxXOXJAE€HHE B mpupoje. PuU3nyecKHMe U XUMUYECKHE CBOWCTBA
aMFOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoit cucrteme xumuueckux snementoB Jl. M. Menneneena,
CTPOEHHE aTOMa, HaxXxOXJAeHue B npupoae. Pusnueckue U XMMHYECKUE CBOWCTBa xkene3a. OKCUIbI,
ruapokcubl U conu xxenesa (1) u xxenesa (I1), ux coctas, cBOMCTBA U MOTyYEHUE.

Xumuueckuii IKCnepumMenm:



O3HaKOMJICHHE ¢ O0Opa3llaMd METaUIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOWCTBAMH, U3Y4YE€HHUE
pe3yIbTAaTOB KOPPO3WMH METAUIOB (BO3MOXKHO HCIIOJIB30BAaHHE BHICOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHS OKCHJAa KalbLUs U HATPUSA C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEIOBAaHHE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHHUs Keile3a B KUCIopole (BO3MOMKHO
MCIOJIb30BaHUE BUICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAaKIMii Ha NOHBI: MarHUs,
KaJIbIIMS, JTFOMUHUSA, TMHKa, xene3a (II) u sxenesa (I1I), menu (II), HabnroaeHue U onMcaHUE IPOLIECCOB
OKpalllMBaHUSl IUIAMEHH HWOHAaMHU HATpUs, Kanmuig ©  Kanblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAaHUE aM(POTEPHBIX CBOMCTB FMAPOKCHAA aTIOMUHUS U THIPOKCH]IA IIUHKA,
pelIeHe YKCIEPUMEHTAIBHBIX 33134 10 TeMe «BaxxHelIre MeTauibl U UX COSTHHEHUS.

XuMHs 4 OKpPY:Kaas cpeaa

BemectBa u marepuanabl B TOBCEJHEBHOM KHM3HM 4eJoBeKa. be3omacHoe HCHOIb30BaHUE
BELIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas moMoIb Mpu XUMHUYECKHX 05KOTaX M OTPaBICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYKalomenl cpeasl (mpenenbHas AOMyCTUMAas KOHIEHTpAIUs
Benlects, nanee — [1JIK). Ponb XxumMuu B pemieHnu 3K0JI0THYeCKUX MPooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzanus MeXIpeIMeTHBIX CBSI3eH NMPU M3YUYEHUU XMUMHUU B 9 Kilacce OCYIIECTBISIETCS Yepes
UCTOJB30BaHMUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK ¥ TIOHSATHH, SBISIOMIAXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAaydyHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KIacCH(pHUKaIus, NEPUOANYHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHHE,
MOJIEITb, SIBJICHUE, TAPHUKOBBIN 3(p(PEKT, TEXHOIOTHS, MaTepHaIbI.

O®usuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJI, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, YJIEKTPUUYSCKHHA 3aps, MPOBOJHUKH, MOJIYIPOBOJHHUKH, JUIICKTPHKH,
(OTO37IEMEHT, BEILIECTBO, TEN0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, I'a3, pacTBOP, pACTBOPUMOCTb,
KpUCTANTMYECKas PEmETKa, CIUIAaBbl, (PU3NUECKHUE BEIWYHMHBI, €IWHUIBI M3MEPEHHUs, KOCMHUYECKOEe
IIPOCTPAHCTBO, ITaHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocuHtes, npIxaHue, Ouocdepa, HKOCHUCTEMa, MHUHEpaJbHbBIE YyI00peHus,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHbIE MOPOJBI, IMOJIE3HBIE HCKOIAEMbIE,
TOILJIUBO, BOJIHBIE PECYPCHI.

TEMATHYECKOE INTAHUPOBAHHUE
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DIIEKTPOIUTHYECKAS
13 Aucconmanus. 8 1 1 bubnuoreka [HOK
"~ XuMHYECKHE PeaKInu https://m.edsoo.ru/7f41a636
B pacTBOpax
Hroro o pasaeny 17
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Pa3gen 2. HemeTa/sibl M HX COeTUHEHU ST

O61mas
XapaKTEePUCTHKA

2.1  XAMUYECKHX 4
3JIEMECHTOB VIIA-
rpynmnsl. ['anorenst

bubnuoreka [HOK
https://m.edso0.ru/7f41a636

O61mmas
XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMEHTOB VIA-
rpynnel. Cepa u  eé
COCJIMHECHHUS

2.2

Oomas
XapaKTepUCTHKA
XUMHYECKHX

2.3 | DJIEMEHTOB VA- 7
IPYIIBL. A3or,
dhocdop u ux
COCITUHEHUS
Obmas
XapaKTePUCTHKA
XUMHYECKHX

2.4 >neMeHTOB IVA- 8
rpynnsl.  Yriepon u
KPEMHHI u 170:¢
COETUHEHUS

bubnuoreka HOK
https://m.edsoo0.ru/7f41a636

bubnuoteka HOK
https://m.edso0.ru/7f41a636

bubnuoTeka HOK
https://m.edso0.ru/7f41a636

Hroro no paszneny 25

Pa3pen 3. MeTauibl M HX COeTUHEHU S

O6mue CBOWCTBaA
METAJIJIOB

3.1 4

Baxkneiinme MeTanibl
3.2 16
U UX COeOUHEHUA

bubnuoreka HOK
https://m.edso00.ru/7f41a636
bubnmmoteka [HOK
https://m.edsoo.ru/7f41a636

Wroro no pazneny 20

Paznen 4. Xumus u okpykaionas cpeaa
BemectBa u

4.1 wmatepuanbl B JKU3HH 3
9eJIoBeKa

Hroro o pasnmeny 3

PeszepBHoe Bpemst 3

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

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

OBIIEE KOJIMYECTBO
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KanennapHo-temaTH4yeckoe MJIaHUPOBaHHE

Ne Kou-Bo Hata
ypoka Tewa ypoxa 4acoB
Ilnan DakT
1 [Tepuoanueckuit 3aKOH. [Tepuonuueckas cucreMa 1
' xumuueckux anemeHToB J1. Y. Menjeneena
2 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHUX 1
3JIEMEHTOB MEPBBIX TPEX NEPHOJIOB
3. Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX BEIECTB 1
4 Buapl XuMHYeCKOM CBSI3W M THUNBl KPUCTALNIMYECKHUX 1
peméToK
5 Kontponbnas pabora Nel mno Tteme «lloBTopenune u 1
' yriyOJieHHe 3HaHUH OCHOBHBIX pa3JelioB Kypca 8 Kiiaccay
6 Knaccudukanus XUMHYECKUX peakuuid MO pa3IudHbIM 1
MIPU3HAKaM
7 [lonsiTue o ckopocTH XUMHUuUecKoW peakuuu. lloHsTue o 1
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUAX
[lonsiTve 0 XuMHUECKOM paBHOBECUHU. PAKTOPBI, BIUSIOLINE 1
8. Ha CKOPOCTh XHMMHYECKOM PEaKIUh ¢  TOJOXKEHHUE
XUMHUYECKOTO PaBHOBECHUS
9. OKHCIUTENEHO-BOCCTAHOBUTENIHHBIC PEAKIINU 1
10 Teopusa snextpoautThyeckor auccouranuu. CulbHbBIE U 1
" | cmaObIe AIIEKTPOIIHUTHI
11. | MonHble ypaBHEHUS peakluii 1
12, XUMUYECKHE CBOMCTBA KHUCIOT M OCHOBAaHMM B CBETE 1
MIPEACTABICHUIN 00 AIEKTPOTUTHUECKON AUCCOUALINH
13, XUMHUYeCKHe CBOITISTBa colieil B cBeTe MpejacTaBleHUH 00 1
AJIEKTPOJIUTUYECKON JUCCOIHAITIT
14. [TonsiTHe 0 runponu3e coneu 1
15. | O600menre u cucTeMaTu3alys 3HaHUM 1
16. [IpakTuueckas pabora Ne 1. «Perenne skcrepuMeHTalIbHBIX 1
3a/1a4»
17 KonrtponpHas pabora Ne2 mo Teme «OIEKTpOIMTHYECKAs 1
JUCCOITMAITUS. XUMUYECKHE PEAKIINH B PACTBOPAX)
18. OO6miast XxapakKTEepUCTUKA TAJIOT€HOB. XUMHUYECKUE CBOMCTBA 1
Ha [pUMepe XJopa
19 Xnopooaopoa. CossiHasi KUCI0Ta, XUMUUYECKHUE CBOICTBA, 1
MOJIy4YeHUe, NPUMEHEHUE
20. [IpakTrueckas pa6OTil Ne % o teMe «llomyuenne consHON 1
KHCJIOTBI, U3y4€HUE €€ CBOMCTBY
21 Brruucnenus mo ypaBHEHUSM XHUMHYECKUX PEAKIIUN, €CIU 1
" | OJIMH U3 PeareHTOB JJaH B U30BITKE
22. | OOmiast XxapakTepuCcTHKa 21eMeHTOB VIA-Tpymisl 1
23 AnnotponHsie MoaudUKaIuu cepbl. HaxoxaeHue cepsl u eé 1
" | coelMHEHU B TpUpojie. XMMUYECKUE CBOMCTBA CEPHI
24, Cepf)Bouopozl, CTpoeHHe, (QU3NYECKHe ¢ XUMHUYECKUE 1
CBOMCTBA
o5 Oxcunpl cepbl. CepHast KUCIIOTA, PU3NYECKUE U XUMUYECKUE 1

CBOMCTBA, IPUMEHEHUE




XuMudeckue pe€aKknuunu, JCKalurue B OCHOBEC ITPOMBIIIJICHHOT'O

26. | cmocoba TONYy4YeHHS CEPHOW KHUCIOTBL. XUMHUYECKOE
3arpsi3HEHUE OKPYKaIOIIEH cpeibl COETUHEHUSIMU CEPBI

27. Brruucienne maccoBoii 101 BBIXOAA MPOAYKTA PEAKIIMI 1
OO6mast xapakTepucTHKa dJIEMEHTOB VA-Tpynmbl. A30T, 1

28. | pacmpocTpaHeHuE B NpHUpPOJE, (HU3NYECKHE M XUMHYECKUE
CBOMCTBA

29 AMMHak, ero (¢u3MUYEeCKMe M XHMUYECKHE CBOMCTBA, 1
MOJIy4YeHUE U IPUMEHEHHE

30. IIpakTueckas pa(vSOTa Ne 3 no teme «Ilonyyenue ammuaka, 1
W3Y4YE€HHE €ro CBOMCTBY

31. | A3oTHas KucnoTa, e€ hu3nyecKre 1 XUMHUIECKHE CBOHCTBA 1
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHMS B KayeCTBE 1

32. | MuHepanbHBIX ynoOpeHuil. XuUMHYecKoe 3arpsi3HEeHHue
OKpY’KalolIel Cpeibl COeTMHEHUSIMU a30Ta

33, ®ochop. Oxcun docdopa (V) u docdopnas kucnora, 1
(bu3nvecKrne 1 XUMHYECKHE CBOMCTBA, MOJTydeHHE

34 Hcnons3oBanue QochatoB B KadyecTBE MHUHEPAIbHBIX 1
ynoOpeHuid. 3arpsizHeHre TPUPOIHON cpenbl hocdaramu

35 Yrnepon, paclpocTpaHeHue B IpUPOIe, buznueckue u 1
XHUMHAYECKHE CBOWCTBA
Oxkcunpl  yrmepoga, #X (uU3MYECKHE ¢ XHMHUYECKUE 1

36. | cBoiicTBa. DKOJOTMYECKHME TMPOOJIEMBI, CBS3aHHBIE C
okcuaoMm yriepona (IV)

37. | YrospHas KUCIIOTa M €€ CONH 1
[Ipaktnyeckas pabota Ne 4 mno Tteme '"llomyuyenue 1

38. | yrmekucnoro raza. KauecTBeHHas peaknus Ha KapOOHAT-
noH"

39 [lepBoHauanbHble MOHATHS 00 OpPraHUYECKHX BeIECTBaX 1
KaK 0 COeIMHEHMSX YTIepoia

40. KpemHuuii u ero coenuHenus 1

41, [Tpaktuueckas padora Ne 5. Pemenne sxcriepuMeHTaTBHBIX 1
3aja4 1o TeMe «BaxkHelne HeMeTauIbl U MX COeAMHEHUS

42, KonTponbnas padota Ne3 no teme «BaxHeilre HemeTabl 1
Y MX COEMHEHUS»
OOmrasi xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — 1

43, | METaIoB. Meramnmuyeckas CBA3b M METaJIMUEcKas
KpUCTaJUIM4ecKass  pemérka.  Du3udeckue  CBOMCTBA
METAJIOB

44 XHWMHMYECKUE CBOMCTBA METAJLIOB. DIIEKTPOXUMUYECKUN PsIJT

" | HaIpsDKEHUH METaioB 1

O6mme crmocoObl  monydeHus  MmeTaioB.  CruiaBbl. 1

45. | BpluucieHuss MO ypaBHEHHUSIM XUMHYECKUX pEeaKIHi, eciu
OJTMH W3 PEareHTOB COICPKUT MPHUMECH

46. | IloHATHE O KOPPO3UU METAIIIOB 1

47. IllenoynbIe METAIIIBI 1

48. | Oxcuapl ¥ THIPOKCUIBI HATPUS M KaJTUsI 1

49, [lemouHo3eMeNbHEIC METAJLIbI — KAIBIIMN U MarHun 1

50. Baxuelnme coeqMHEHUS KaJIbIIH 1

51. | O6GoOmieHNe U cucTeMaTH3aIys 3HAHUH 1

52. | XKécTkocTh BOMIBI U CIIOCOOBI €€ YCTpaHEHUs




53 HpaKTI/I‘Ief:KaSI pabora "NQ 6 o Teme "JKECTKOCTH BOIBI M 1
METOJIbI €€ yCTpaHCHHSI
54. | AmomuHuit 1
55. | AmdorepHbIe CBOWCTBA OKCUIA U TUAPOKCHIA 1
56. | XKenezo 1
57. | Okcuapl, Tuapokcubl u conn xenesa (I1) n xemnesa (111) 1
58. | Ob6obuieHne 1 cucTeMaTu3aIys 3HAaHUH 1
59 [IpakTrueckas padora Ne 7. Pemnienne 3KcriepuMeHTATBHBIX 1
3a7a4 1o teme «BaKHeNIune MeTasibl U UX COCIUHEHUSD)
Boruncnenus mo ypaBHEHUSIM XMMHYECKHX PEaKIui, eciiu 1
60. | oauH M3 PEareHTOB JaH B M30BITKE MM COJACPKHUT MPUMECH.
Brruncnenms MaccoBoil 10111 BBIXOJa MPOJYKTa peakiuu
61. | O6GoOmEeHNe U CUCTEMATH3AIHS 3HAHHA 1
62, KonTponbnas pabora Ned no teme «BakHele MeTamuibl U 1
WX COCJMHCHUS
63. | BemecTBa u MmaTepuaibl B IOBCETHEBHOM KU3HH YEIIOBEKA 1
64. | Xumuueckoe 3arpsi3HeHHE OKPYKAIOIIen Cpeibl 1
65. | Ponp Xumu# B penieHnH SKOJIOTHUECKUX MPoOIIeM 1
66. PesepBHblil ypok. O60011I€eHNE U CHCTeMaTHU3alHs 3HAaHUH 1
67. | PesepBHbIil ypok. O000IICHNE U CHCTEMATH3AIUS 3HAHUI 1
68. PesepBHblil ypok. O60011IeHNE U CHCTeMAaTH3alHs 3SHAHUH 1
Hroro 68




