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[Tporpamma o xumuu Juist yuamuxcst 8-9 kiaccoB pazpaboTaHa Ha OCHOBE:

1. ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepannny;

2. @enepanbHOrO rOCYIAPCTBEHHOIO CTaHIapTa OCHOBHOTO O0IIEro 00pa30BaHUs, YTBEPKIEHHOTO
npukazom MunoOpHayku Poccun ot 17.12.2010 Ne 1897 (c u3aMeHEHHUSIMU U AOTOIHEHUSIMU);

3. Ipuxaza Munmnpocsemenuss Poccun ot 18.05.2023 Ne 371 «O6 yrBepxaeHuu ¢enepanbHON
00pa30BaTeNbHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUS

4. ®@enepanbHOi paboueil mporpaMMbl OCHOBHOTO 0011er0 00pazoBaHust «XuMus» (11st 8-9 KitaccoB
o01eobpazoBaTeNbHBIX Opranu3anuii), Mocksa — 2023;

5. ABtopckoit mporpammel H.H. I"'apa (ABTopckas nporpamma: Xumusi. Paboure mporpammsi)

6. Konnenuuu npenojaBaHus yueOHOro npeamera «XHUMHUsS» B 00pa30BaTeIbHBIX OPraHU3aLUsiX
Poccuiickoit ®epepanuu, peanu3yoOIUX OCHOBHbIE 0Opa3oBaTelbHbIE IPOTrpaMMbl, M OCHOBHBIX
nonoxkeHud «Ctpaterun pa3BuTHs BocrnuTaHusi B Poccuiickoit @enepanuu na nepuon ao 2025 roma»
(Pacnopspxenune [IpaBurenbctBa PO ot 29.05. 2015 Ne 996 - p.).;

7. OcHOBHOI1 00pa30BaTenbHOI MPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBanust MbBOY «I'Bapaeiickas
mkoa No 1»;

8. Paboueii mporpammel Bociutanus MBOY «['Bapnetickas mikona Ne 1

9. YueGnoro mnana MBOY «I'Bapaeiickas mkomna Ne 1» Ha 2023/2024 yuebHblit roa

10. Yuebnuk «Xumus. 8 kjacc. Y4eOHHK 115t 0011e00pa3oBaTeIbHBIX OpPraHU3aIHi C MPUITI0KEHHUEM
Ha 3nekTporHoM Hocutene (DVD) / T .E. Pynsutuc, @.I'. ®enpaman. - M.: [Ipocsemenue, 2014- 208cy;

11. VYyeOnumka «Xumusa. 9 ximacc. YdeOHUK st 00meoOpa3oBaTENbHBIX OpraHU3aluid ¢
npuoxeHneM Ha nekrponHoM Hocutene (DVD) / T'.E. Pynsutuc, @.I'. ®enpaman. - M.: [Ipocsenienue,
2014- 208c»

12. IlepeyeHs 3IEeKTPOHHBIX PECYPCOB:
- bubnmoreka BueoypokoB mkobHOU Tporpammel (https://interneturok.ru/)
- Poccuiickas snexTpoHHas mkodia: https://resh.edu.ru
- Obyuaromas ardopma Yuu.py (https://uchi.ru/chimia)
- Slunexc.YueOnuk (https://education.yandex.ru)
- Onnaiin-mkona Skysmart: https://skysmart.ru/
- ®enepanabHBII MHCTUTYT MEAAroruueckux uMepenuit http:// www.fipi.ru

KonnyecTtBo 9acoB B yuyeOHOM IuTaHe, OTBEAEHHBIX ISl M3YUEHHs] XMMUU Ha YPOBHE OCHOBHOTO

oOmero oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B Henem0), B 9 kiacce - 68
gacoB (2 yaca B HEJIEIIO).

ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA YYEBHOI'O ITIPE/IMETA «XWUMUWUS»

JINMYHOCTHBIE PE3VJIbTATHI

JIngHOCTHBIE PE3yabTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs JOCTUTAIOTCS B
xo/ne OOy4YeHHsS XUMHH B €IWHCTBE Y4e€OHOW WM BOCIHUTATEIHLHON NEATETHHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMA ~ POCCUUCKUMHU  COIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MPUHATHIMU B 00IIIECTBE MPaBUIAMH M HOPMaMH MOBEACHHS M CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHMSI,
CaMOpPa3BUTHUS U COLUATM3AIUN O0yUJarOIIIXCS.

JIM4HOCTHBIE PE3yJbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOMU
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMM U pACIIUPEHHE OIbITA ACSITEIbHOCTA HAa €€ OCHOBE, B TOM UUCIIE B
YacTH:


https://interneturok.ru/
https://resh.edu.ru/
https://uchi.ru/chimia
https://education.yandex.ru/
https://skysmart.ru/
http://wvvw.fipi.ru/

1) NaTpMOTUYECKOr0 BOCIIMUTAHUS:

LIEHHOCTHOTO OTHOUICHHWsS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPHMYECKOMY M HAy4YHOMY
HACJIE/INI0, TOHUMAHMS 3HAYCHUsI XMMUYECKONH HAYKU B )KH3HH COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH
BJIAJIETh JIOCTOBEPHOI HH(OpMAIIHEH O IEPEeIOBBIX TOCTUKECHUAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa M OOIIECTBA;

2) rpaX1aHCKOr0 BOCIIUTaHMUSL:

IIPEICTABICHHS] O COLMAIbHBIX HOpPMaxX M IPAaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJE3HOH, Yy4eOHO-HMCCIIe0BATENbCKOM,
TBOPYECKOH U APYTUX BUJIAX €ATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM AEATEIbHOCTH IIPU
BBINOJIHEHUM YY€OHBIX, IMO3HABATENbHBIX 3aJ]1a4, BBIIOJHEHUHM XUMHUYECKUX SKCIEPUMEHTOB, CO31aHUU
y4eOHBIX NPOEKTOB, CTPEMJIEHUS K B3aMMOIOHUMAHHIO M B3aMMOIIOMOLIM B Ipoliecce 3TOM ydyeOHOMH
NeSITEIbBHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJIEHUE U IIOCTYIKM CBOMX TOBAapUUIEH C MO3UIMU
HPaBCTBEHHBIX U [IPABOBBIX HOPM € YUYETOM OCO3HAHMSI TOCIIEICTBUM MOCTYIIKOB;

3) HEHHOCTU HAYYHOI'O TO3HAHMUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BELIECTBE M XUMHYECKON pPEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTAaBISAIOLIME OCHOBY /ISl IOHUMAaHUS CYIIHOCTH HAay4yHOU
KapTUHbl MHpa, NpPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOABI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOJHON Cpesloil, O poJi XMMHHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

[I03HABATENIbHbIE MOTUBBI, HAIIPABJICHHbIC HA NIOJYyYEHUE HOBBIX 3HAHUM 110 XMMHH, HEOOXOIUMBIE
i oOBsICHEHUS HaONIONaeMbIX IPOLECCOB U SIBICHUHM, I103HABaTEIbHOM, HMH(OPMAIMOHHONH U
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOATENbHON pabOThl ¢ y4yeOHBIMHU TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHIO M [IO3HAHUIO, JI0O03HATENbHOCTh, TOTOBHOCTb U CIHOCOOHOCTh K
caM000pa30BaHMIO, TPOEKTHOM M HCCIEOBATENIbCKOM JEATENBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hbopmupoBaHUs KyJIbTYPhI 3I0POBB:

OCO3HaHHE IIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO, YCTAHOBKHM Ha
310pOBbIIl 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI W HENpPUATUE BPEIHBIX MPUBBIUEK (YHNOTpeOsIeHUs
aJIKOT0JIs, HAPKOTUKOB, KypeHHsI), HEOOXOJUMOCTH COOJIIOICHUS MPaBUII 6€30I1aCHOCTHU NP 00pAILEHUH C
XMMHUYECKUMHU BELIECTBAMH B ObITY U peabHOM KU3HU;

5) TpyIOBOTO BOCIIUTAHUS:

MHTEpeC K NMPaKTHUECKOMY M3YyUCHHIO podeccuii U TpyAa pa3iIuyHOro pojia, yBaXKeHHUEe K TpyLy U
pe3yJibTaTaM TPyIOBOM JNEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHUAYAJIbHON TPAeKTOPUHU MPOJOIDKEHHUS 00pa3oBaHUS C Y4YETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIEIIHOM
npoeCCUOHATILHON NIeATENTbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJlallTUPOBATHCS B
npodeccuoHaIbLHOM cperie;

6) PKOJIOTUYECKOTO BOCITUTAHMUS:

9KOJIOTMUYECKH Lerecoo0pa3Hoe OTHOLIEHUE K MPUPOJIE KaK UCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHUSA, IMOHMMAaHHE ILIEHHOCTH 3J0pPOBOTO M Oe30macHoro oOpas3a JKHM3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (DU3NYECKOMY U TCHUXHYECKOMY 3/I0POBbIO, OCO3HAHHE LIEHHOCTH
coOmoieHsT TpaBuJl 0e30MacHOr0 MOBEAEHUS NpU pabdoTe C BeUIeCTBaAMH, a TaKKe€ B CHUTYyallHsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;



CIOCOOHOCTH TNPHMEHATh 3HAHMS, IOJy4daeMble INPH M3Y4YEHUU XUMHUM, IJI DPELIeHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEH NPUPOAHOW CPENOH, Ul NOBBILICHHUS YPOBHS JKOJIOIMYECKON KYJIBTYpHI,
0CO3HAHMA TI00ATFHOTO XapaKTepa 3KOJIOTMYECKHUX MPOOJIEM U ITyTel UX PEeIIeHHs TOCPEICTBOM METO/IOB
XUMHUHU, DOKOJIOTMYECKOIO MBIIUICHHsS, YMEHHUS PpPYKOBOACTBOBAaTbCA UM B  II03HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3VJIbTATbI

B coctaBe MeTanpeIMETHBIX pe3yJIbTaTOB BRIACIISAIOT 3HAYMMBIE /17151 (POPMHUPOBAHUS MUPOBO33PEHUS
oO0IIeHayYHbIE MOHATHS (3aKOH, TEOpHUs, IPUHIIMII, THIIOTe3a, (PaKT, cucTeMa, MPOLECcC, SKCIIEPUMEHT U
APYToE.), KOTOPbIE MCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IIPEIMETax U MO3BOJISIOT HA OCHOBE
3HaHUHM W3 ATUX MPEaMETOB (POPMUPOBATH IMPEICTABICHHE O IEIOCTHOW HAYYHOM KapTHHE MHpa, H
YHHUBEpCaJbHbIE Y4eOHbIE NEHCTBUA (TTO3HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYISTUBHBIC), KOTOPBIE
obecreynBaOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIILHOMY IUIAHUPOBAHUIO U OCYLIECTBICHMIO
y4eOHOI IesTeTbHOCTH.

[lo3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

basoBble ornueckue AeMcTBUS:

YMEHHSI UCII0JIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHHS TP OCBOCHUH 3HAHUI: PACKPBIBATH CMBICIT
XUMUYECKUX MOHATUH (BBLACIATh UX XapaKTEpHbIe NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JAPYTUMHU
MOHATUSIMH), HWCIOJb30BATh MMOHATUS Ui OOBSCHEHUS OTIENbHBIX (DaKTOB M SIBJICHUH, BBIOMPAThH
OCHOBAaHUS W KpUTEPUH s KiIacCU(UKAUK XHMHUYECKHX BEIIECTB M XHMHUYECKHX PEaKIIHd,
yCTaHaBJIMBaTh IMPUYMHHO-CIEICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3YyY€HUs, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€JyKTUBHBIE, 10 aHAJIOI'MH), 1eJIaTh BHIBOJIbI U 3aKIIFOUEHUS;

YMEHHE TMPUMEHATh B IMPOLECCE II03HAHUS MOHATUS (IIPEIMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yEMbIE B XUMHUHU, TPEOOPA30BHIBATh MIMPOKO IPUMEHSIEMbIE
B XMMHUHU MOJIENIbHBIE NPEACTABICHUS - XUMUUECKUH 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUUecKas GopMmyna u
ypaBHEHHE XUMHUYECKOW peakIMM - MpU PElICHUH Y4eOHO-TO3HABaTeNbHBIX 337ay, C Y4ETOM 3STHX
MOJIETIbHBIX TPEICTaBICHUI BBISABIATH U XapaKTePU30BaTh CYIIECTBEHHBIE NPU3HAKK H3Y4aeMbIX
O00BEKTOB - XUMHUECKUX BEUIECTB M XUMHUUECKUX PEAKIUH, BBISIBISITH OOIINE 3aKOHOMEPHOCTH, TPUUUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEYHS B M3yUAEMBIX IPOLIECCAX U SIBICHUSX.

ba3oBble nccnenoBareabCKue 1EUCTBUS:

YMEHHE HCIOJIb30BaTh MOCTAaBJICHHBIE BOINPOCHl B KayeCTBE MHCTPYMEHTA IO3HAHUS, a TaKXKe B
KauecTBE OCHOBBI JIJIs1 POPMHUPOBAHUS TUIIOTE3BI M0 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYK/IECHUM;

npuoOpeTeHue omblTa 10 IUJIAHUPOBAHUIO, OPraHM3alMM M TMPOBEACHUI0  YYEHHYECKHX
HKCHEPUMEHTOB, YMEHHME HaOJII0AaTh 3a XOJOM Ipollecca, CaMOCTOATEIbHO MPOTHO3MPOBATH €ro
pe3ynbTat, GopMyIHpoBaTh 0000IEHNUS U BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIEI0OBAHUS,
COCTABJISATh OTYET O MPOJIEIAHHON pabore.

Pabora ¢ undopmanueii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAILIMIO PA3TUYHBIX BUJIOB U (hopM
MIPE/ICTaBICHUS], TTOJIy4aeMYyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYyYHO-TIOMYJISpHAs JUTEpaTypa XUMHUYECKOTO
coJiep’KaHusl, CIpaBOYHbIE TT0coOUsI, pecypchl HTepHETa), KpUTUUECKH OLIEHUBATh MPOTHUBOPEUHUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHUE TNPUMEHATh DPA3IUYHbIE METOAbl M 3alpochl NMpH IMOMCKe U 0TOope HHDOpMaAnMHU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJAMMBIX Ul BBINOJHEHUS Y4YeOHBIX M TIO3HABATEJbHBIX 3aday
ONpeAeNéHHOr0 TUMA, MpUOOpPETeHHe OMmblTa B O0JACTH  MCIOJIb30BAaHUS  HMHPOPMAIIOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJaJieHue KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSTEIILHO BHIOMPATh ONTHUMAIbHYIO (popMy mpencTaBieHus MHoOpMauu u
WUTIOCTPUPOBATH PellaeMble 33]]a4i HECI0)KHBIMH CXEMaMH, AUarpaMMaMu, ApYyruMu popmMamMu rpapuku
M UX KOMOMHAIUAMIU;

YMEHHE HCIOIb30BaTh U aHAJIM3UPOBATh B MpoLecce Y4eOHOM U UCCIIe0BATENbCKOM AeSITEIbHOCTH
MH(OPMALIMI0O O BIUSHUU IPOMBIIICHHOCTH, CEIbCKOTO XO3SICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karolle MPUPOJHON CPEBI.

KomMmyHHMKaTHBHBIC YHUBEpCATbHBIC Y4eOHbIC ICHCTBUS:

YMEHHS 33/1aBaTh BOIIPOCHI (B X0OJI€ Auajiora u (Win) AUCKYCCUH) 10 CYIIECTBY 00CYKIaeMOU TEMBI,
(bopMyIUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHUS TPEACTABIATh MOJYYEHHBIC PE3yJbTaThl IO3HABATEILHOW NESATEIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3ECHTALUIO0 PE3YJIbTaTOB BBIMOIHEHUS XHMHUYECKOTO 3KCIIEPHMEHTa
(;1abopaTopHOro OMbITa, 1a00paTOPHOM PabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOrOo COTpPYIHHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOH IO3HABaTEIbHOM H
MCCIIEIOBATEIILCKONW JICSITEIPHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIIEM Ha OCHOBE y4éra OOmMX
MHTEPECOB W COTJIACOBAaHMA TMO3UIHMHA (0OCYXAeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBIY,
KOOpJMHAIIMSI COBMECTHBIX JCWCTBUN, OMpPENEICHHE KPUTEPHEB IO OIEHKE KaueCTBa BBIMOIHEHHOM
paboThl U ApyTHUE).

PerynsaruBHbie yHUBEpCaIbHbBIE YUeOHbIE ICHCTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpPENeNATh I[N JEeSITeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIHMPOBaTh M IpPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO AESITENBHOCTb, BBHIOMpATh Hambosee
s dexTrBHBIE CIOCOOBI PElICHUs YU4eOHBIX U MO3HABATENbHBIX 33]a4, CAMOCTOSITENIbHO COCTABIIATh WM
KOPPEKTUPOBATh NPEIIOKEHHBIM AITOPUTM ACUCTBUIN IPU BBIIOJIHEHUH 33aJaHUM C y4ETOM ITOJIYyYEHUS
HOBBIX 3HAHHI 00 U3y4aeMbIX 00BbEKTaX — BEIIECTBAX M PEAKIUIX, OIICHUBATH COOTBETCTBHE MTOIy4EHHOTO
pe3ynbTata 3asBICHHOH IeNH, YMEHHE HCIOIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaracMbie B
YCIIOBUY 3aJaHHA.

IMPEAMETHBIE PE3VJIbTATHI

B coctaBe mpenMeTHBIX pe3yibTaToOB MO0 OCBOEHHUIO 00s3aTENBLHOTO COAEPIKAHUSI, YCTAHOBICHHOTO
JTaHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIIOT: OCBOSHHBIE O0YUYaIOITUMUCS Hay4HbIE 3HAHUS,
YMEHUS U CIOCOOBI IEUCTBUM, crielMpUISCKUE sl TPEIMETHON 0051acTi «XUMUS», BUIBI IESITEIIBHOCTH
M0 TOJIYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAIlluy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIUsIX.

K xoniy obydyenust B 8 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

®  pacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT,

MIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOpOJNHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBast JI0JII XUMHUYECKOTO AJIEMEHTa B COCTUHEHHUH, MOJIIPHBIA 00BEM, OKCHII, KUCIOTa, OCHOBAHHE,
COJIb, AEKTPOOTPHUIIATELHOCTD, CTEIICHb OKHCIICHUS, XUMHUYECKasi PEeaKIlus, KIacCU(pUKALUS PEaKIIHiA:
peaKkIuy COCNMHEHHS, PEAKIMU Pa3JIOKCHHS, PEaKIUU 3aMelIeHUs, peakuuu OoOMeHa, 9K30- U
SHJOTEPMUUYECKHE PEAKIINH, TETIIOBOM A (PEKT peakiuu, siapo aToMa, SIEKTPOHHBIN CJI0M aToMa, aTOMHas
opOUTalk, paglyCc aTOMa, XUMUYECKas CBSI3b, OJISIPHASI U HEMOJISIPHAS KOBAJICHTHASI CBSI3b, HOHHAS CBS3b,
WOH, KaTUOH, aHHOH, PacTBOP, MaccoBas J0JiA BelllecTBa (MPOIEHTHAsI KOHILIEHTPAlKs) B pacTBOPE;



®  JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN U NPUMEHATh 3TU MOHATUS NPU
ONMCAHUU BEUIECTB U UX MPEBPALICHU;

®  HCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JUIsl cOCTaBlieHHs (OpMyN BEIIECTB W ypaBHEHUI
XUMHUYECKUX PEAKIUH;

®  ONpeneNsTh BaJCHTHOCTh aTOMOB 3JIE€MEHTOB B OMHApPHBIX COCAMHEHHUAX, CTENEHb OKHUCICHHS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, PUHAIICKHOCTh BELIECTB K ONpPEACIEHHOMY KJIacCy COSAMHEHHM
o popmysam, BUJI XUMHUYECKOH CBsI3U (KOBAJICHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbich [lepuonnueckoro 3akona Jl. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
MEPUOINYECKON 3aBUCHMOCTH CBOWMCTB XHUMHUYECKUX AJIEMEHTOB OT UX NOJOKeHUs B Ilepuoamueckoit
CUCTEME, 3aKOHOB COXPAHEHHUS MaCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOTaJpo;

® ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuognueckoit cUcTEMBbl XMMHYECKUX
AJIEMEHTOB: pa3NuyaTh MOHITHS «IJ1aBHas nmoArpyimna (A-rpymma)» u «mnodounas noarpynna (b-rpynmna)y,
MaJble U OOJbIlIKe MEPUOJIbl, COOTHOCUTh 0003HAUEHUs, KOTOpble uMetoTcsl B Tabnuue «llepuoanueckas
cucteMa xumuueckux snemeHToB [1. . MenzeneeBay ¢ YNCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YUCIO SJEKTPOHOB M paCIHpe/elieHHe UX IO
AIEKTPOHHBIM CIIOSIM);

e iaccu(pUUIUPOBATH XUMUYECKHUE IIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKHE PEaKIINH (110
YHCIy U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEILIECTB, [0 TEILIOBOMY 3P dEKTY);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMUMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKJasi OIMCAHUE IPUMEpPaMU MOJEKYJSIPHBIX YPAaBHEHHM COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKuuii;

® TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOT'O COCTaBa, BOBMOXKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

®  BBIUUCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1o (opMyJie COeMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOIUTH
pacy€Thl 10 YPAaBHEHHUIO XUMUYECKOMN PEaKInu;

® [PUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTEIBHON EATEIbHOCTH — aHAIM3 U CUHTE3, CPABHEHUE,
00001IeHNe, cUcTeMaTH3aInIo, KIACCU(UKAILINIO, BBISBICHHE MPUYMHHO--CICACTBEHHBIX CBSI3€U — IUIA
W3y4YEHUs CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKLUN, €CTECTBEHHO-HAYYHBbIE€ METOJbl IMO3HAHUS —
HaOIoIeHne, U3MEPEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN M MBICIIEHHBIH );

e ClIeIOBaTh TMpaBUJIaM TOJb30BAaHUS XUMHUYECKON MOCYA0M W J1abOpaTOpHBIM O0OpYAOBaHHUEM, a
TaKke TpaBUjaM OOpaIlleHUs] C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBITIOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOpOJA U
KHCIIOpO/1a), IPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOW J0JEH pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIIOT
C TIOMOIIBI0 HHAUKATOPOB (JTakMyc, peHondTanent, METUIIOPaHK U APYTHE).

K xoHiy obyuenus B 9 kiacce mpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOITUXCS YMEHHIA:

®  PACKPBIBATH CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, MOH,
KaTHUOH, aHMOH, POCTOE BELIECTBO, CII0’KHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATETLHOCTh, CTENIEHb
OKUCJICHUS, XUMHYECKasl PEaKIlus, XUMHUUYECKasi CBs3b, TEMJIOBOM A((EeKT peakiuu, MoiIb, MOJSIPHBINA
00BEM, PACTBOpP, AJICKTPOJUTHI, HEITEKTPOJIUTHI, SIECKTPOJUTHUECKAS JTUCCOIUAINS, PEAKIIMH HOHHOTO



oOMeHa, KaTaJln3aTop, XUMUYECKOEe paBHOBECUE, 0OpaTUMble U HEOOPATUMBIE PEAKIIMU, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKLIUHU, OKUCIIUTEIb, BOCCTAHOBUTEID, OKMCIEHUE U BOCCTAHOBJIEHUE, AJIJIOTPOIIHS,
aM(OTEpHOCTh, XUMHUYECKas! CBA3b (KOBaJICHTHAs, HOHHAsS, METAJUINYECKast), KpUCTAIINUECKasl peméTKa,
KOppO3Usl METAJUIOB, CILJIaBbl, CKOPOCTh XMMHMUYECKON peakluu, IPEIeIbHO J0IMYCTUMAsi KOHLIEHTPALUS
I1JIK BemecTBa;

®  MUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX IMOHATHH U IPUMEHATH 3THU MOHATHUS IIPU
OIMCAaHNU BELIECTB U UX NIPEBPALLECHUM;

®  HCMOJNB30BaTh XUMHYECKYIO CHMBOJIUKY JUIS COCTaBJIEHHS (DOpMyNn BEIIECTB U YpaBHEHHM
XUMHMYECKHUX PEaKLIN;

®  ONpeleNsITh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHMMUYECKHUX JJIEMEHTOB B COEIMHEHUAX
Pa3IMYHOIO COCTaBAa, NPUHAAJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIacCy COEIUHEHUH Mo (opMynaM,
BUJI XUMUYECKOHN CBSI3U (KOBAJIEHTHAs, MOHHASI, METAJUINYECKasl) B HEOPraHUYECKUX COEAMHEHUSX, 3apsij
MOHA 110 XUMHUYECKOW (OopMyIIe, XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPraHWYECKUX COCTUHEHHUHN, THUTI
KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELIECTBA,

e packpsiBaTh cMmbicia llepuommueckoro 3axona JI. M. MeHpneneeBa M AEMOHCTpPUPOBATh €ro
IIOHMMAaHMeE: ONHUCHIBATh U XapaKTepu30BaTh TaOIuuHyto Gopmy Ileproauueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh NOHATUS «IJIaBHas moArpymnna (A-rpynmna)» u «mnodousas noarpynna (b-rpynmna)y,
MaJible U OOJBIINE TIEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B IIEPHOAMUYECKON TabHIIe, C
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsa[ sapa, od1ee
YHCIIO IEKTPOHOB M pacHpeeieHUEe UX IO JIEKTPOHHBIM CII0SIM), OOBSACHSTH 00LIHe 3aKOHOMEPHOCTH B
WU3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH B IpeJienax MaJbIX NEPHUOJ0B U IJIaBHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

e  KJaccu(pUIMPOBATh XUMHUECKHUE JIEMEHThI, HEOPIraHNYECKHE BELIECTBA, XMMUYECKHE peakinu (110
YHCIy U COCTaBYy yYacTBYIOIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3 (EKTY, 10 U3MEHEHHUIO CTEeNeHen
OKHCIICHUS XMMUYECKUX 3JIEMEHTOB);

®  XapakTepu3oBaThb (OMMCHIBaTh) OOIIME M cleuu(pUYecKue XUMHUYECKHUE CBOWCTBA MPOCTHIX H
CIIO)KHBIX BEIIECTB, IOATBEP)KJIAsl OINNCAHUE IIPUMEPAMHM MOJIEKYJSIDHBIX M HOHHBIX YpaBHEHHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

®  COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTHUYECKON AMCCOLMAIMM KHUCIIOT, IIeJouel U COoJel, TOJHbIE U
COKpallléHHbIE YPaBHEHHUS peakluil HOHHOTO OOMEeHa, YpaBHEHMsS pPEaKIMH, MOATBEPKIAOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

®  pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABIECHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

® IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BOZMOXKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

®  BBIYNCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 3J€MEHTa Mo (opMyJjie COeIMHEHHUs, MacCOBYIO JOJI0 BEIeCTBAa B PacTBOpE, MPOBOAUTH
pacuéTel 10 YpaBHEHUIO XUMHUUYECKOMN peakLnu;

e coOmojaTh MpaBWiia MOJIB30BAHUS XMMUYECKOM MOCYION M J1abOpaTOpHBIM 00OpYyIOBaHHUEM, a
TaKXke IpaBWja oOpalleHHs] C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLHMSIMHU IO BBIMOJHEHHUIO
71a00PATOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);



® [POBOJOUTH pEAKUUH, MOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pa3IUYHBIX BELIECTB:
pacrno3HaBaTh OMNBITHBIM IMYTEM XJIOpUA-, OpOMHI-, HOAU-, KapOoHaT-, docdaT-, cuIukKar-, cyabdar-,
TUIPOKCUI-UOHBI, KaTHOHBI aMMOHMSI U HMOHBI HM3YYCHHBIX METaJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

® [IPUMEHSTH OCHOBHBIC ONEPALIMU MBICIUTEIBHON JESITEIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE,
00001IIeHNe, CUCTEeMATH3AIINIO, BBISIBICHUE MPUYUHHO-CIICJCTBCHHBIX CBSI3€H — /Il U3yUEHUsSI CBOWCTB
BEIIECTB U XMMHUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHbIC METOJIbI MIO3HAHUS - HAOJIOICHNE, H3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN).

COHAEPXAHUE YUEBHOI'O ITPEJAMETA «XVMUWS»

8 KIIACC

[lepBoHaYaIbHBIE XUMUYECKUE TTOHATHUS

[Ipenmer xumun. Ponb XuMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHSI B CUCTEME HayK. Tejla ¥ BeElIeCTBa.
dusnyueckrue CBOMCTBA BEIIECTB. ArperarHoe cocTtosHue BemiecTB. [loHaTne 0 MeTrogax Mo3HaHUS B
xuMuu. Yucrele BemecTBa U cMecu. CriocoObl pa3eieHHs] CMECEi.

ATOMBI U MOJEKYJbl. XUMUYECKUE 31eMEHThl. CUMBOJIBI XMMHYECKUX 3JeMeHTOB. lIpocTeie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckas popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MMOCTOSHCTBA COCTaBa
BemiecTtB. OTHOcuUTeNnbHass aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBast 7o
XAMHUYECKOI0 3JIEMEHTA B COCAUHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHass macca. B3anMocBsI3b KOJIMYECTBA, MAacChl W 4HUCIA
CTPYKTYPHBIX SIHHHUII BenecTBa. Pacy€rel mo hopMyiiaM XUMHUYECKHX COCTUHCHHM.

du3znueckue U XMMUYECKHE SBJICHHS. XUMHYECKas peakuus U €€ MpU3HAKU. 3aKOH COXPaHEHUs
Macchl BeHIeCTB. XUMHUYeckHe ypaBHeHusa. Kriaccudukamuss XUMUYECKUX peakiuil (coeauHeHus,
pa3ioXKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuu sxcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0H, IpaBUIaMi pabOThl B TaOOpaTOpUM U MpUEMaMu 0OpaIieHus ¢
J1a00paTOPHBIM 000PYIOBAHHEM, H3YUYECHHE U ONMHUCAHKNE (U3HMUECKUX CBOMCTB 00pa3IlOB HEOPTaHUUECKUX
BEIIECTB, HaOmofeHue ¢u3nueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHPAHHUE caxapa B CTYIKE,
KUTNIEHUE U KOHACHCAIUS BOJbI) M XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHCIOTON) SBIIEHWH, HAONIOJEHHWE U OIUCaHUE TPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX DPEeaKIuil (pa3mokeHue caxapa, B3aWMOJCUCTBHE CEPHOW KHCIOTHI C XJIOPUIOM Oapws,
paznoxenue ruapokcuaa menu (II) mpu HarpeBaHuu, B3aUMOJAEHCTBHE Kelle3a C PACTBOPOM COJIU MEAU
(IT), uzyyenune crmocoOOB pa3leleHHs] cMecel: ¢ MOMOIIbI0 MarHurta, (UILTPOBAHUE, BBIIAPHBAHUE,
TUCTUJUISAINS, XpoMmatorpadusi, TPOBEICHUE OYMCTKH TOBApPEHHOW COJIM, HAONIOACHUE W OIHCaHWe
pe3yIbTAaTOB TPOBECHUS ONBITA, WUTFOCTPUPYIOMIETO 3aKOH COXPaHEHUS MAcCChl, CO3/IaHUE MOJCNeH
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

Boznyx - cmech razoB. CocraB Bo3ayxa. Kucinopon - anmemeHT u mpoctoe BemiecTBo. HaxoxaeHue
KHCIIOpOJia B IpUpPOJe, GU3MUECKUE U XUMHUYECKHe cBOMCTBa (peakiuu ropenus). Okcunsl. [IpumeHenue
kucnopona. CrmocoObl TOMy4YeHHUS KHCIOpOJa B JIA0OpATOPUU U MPOMBIIUIEHHOCTH. KpyroBopot
Kkucnoposa B mpupojie. O30H - anoTpornHas MoAU(UKAIHS KUCIOPOAa.



TernoBoii 3¢ heKkT XUMUYECKOUN peakuu, TEPMOXUMHUECKHUE YPaBHEHUS, K30~ U SHIOTEPMHUUECKHE
peakuuu. TOMIMBO: yroib U MeTaH. 3arps3HeHHEe BO3/yXa, yCUJIEHUE MapHUKOBOTO 3¢ pekTa, pa3pylieHue
030HOBOI0 CJIOSI.

Bomopon - snmemeHT M mpocToe BemiecTBO. HaxokaeHwe Bogopoja B Hpupope, (HU3HUECKUE U
XUMHYECKHUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI momydeHus. KHCIOTHI U couu.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XMMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Boaa kak pactBoputens. PactBopsl. HackllieHHbIE H HEHACHIIEHHbBIE
pactBopbl. PacTBOpUMOCTH BeleCTB B BoJie. MaccoBast 10J11 BELIECTBA B pacTBOPE. XMMHUUYECKUE CBOWCTBA
BoAbl. OcHOBaHMsA. Ponb pacTBOpoB B Npupone U B KU3HM ueraoBeka. KpyroBopoT BoABI B MPUPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccudpukanus  Heopranmveckux  coeauHenuit.  Oxcuasl.  Kiaccubukanus — OKCHIOB:
coseoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHBIe) 1 HecoseoOpasytonme. HoMeHkIaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomydyeHne OKCcruioB.

OcHoBanus. Kimaccudukanust ocHOBaHUH: MIENOYM B HEpACTBOPUMBIC ocHOBaHMSA. HoMmeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne 0oCHOBaHUM.

Kucnotsl. Knaccudukanusa kuciaor. Homenknatypa kucnor. @usndeckre 1 XUMUYECKHUE CBOMCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMu4yeckue cBoricta coseil. [lomyuenue coneil.

I'eneTnueckas cBsI3b MEXKIy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuui sKCnepumeHm:

KAueCTBEHHOE OIpEAEIeHUE COJAEpKaHMUS KHUCIOopoJa B BO3AyXe, IOJdydyeHue, coOupaHue,
pacrno3HaBaHHE U U3yYEHUE CBOMCTB KUCIOPOa, HAOJII0IeHUE B3aUMO/ICHCTBUS BEILIECTB C KMUCIOPOIOM U
YCJIOBHSI BO3HUKHOBEHUSI U MPEKpAIICHUs] TOpeHHs (Ioxapa), 0O3HAaKOMJIEHHE ¢ o0pa3liaMi OKCHJIOB U
OIMCaHWe X CBOWMCTB, MOTy4YeHHE, COOMpaHKe, paclio3HaBaHUE U U3YUYEHHE CBOMCTB BOAOPOa (TOPEHHE),
B3anMoJieiicteie Bogopoga ¢ okcugoM wmeau (II) (BO3MOXXHO HMCHOIB30BAaHHE BHIEOMATEPHAIIOB),
HaOmoieHne 0o0pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIENOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS
BEILIECTB C Pa3JINYHON PAaCTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOW JOJIEH
pPacTBOPEHHOTO BEIECTBA, B3aWMOJCWUCTBHE BOABI C MeTalUIaMH (HATPHEM M KaibliieM) (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB), HUCCIIEOBaHHE O0pa3lloB HEOPraHMYECKHUX BELIECTB Pa3IUYHbIX
KJIACCOB, HAOJIIOJIEHNE U3MEHEHUs OKPAcKH MHJMKATOPOB B pacTBOpax KHUCIOT M ILIEJIOYEH, U3ydYEHHE
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBOpoMm cepHOW KHCIOTHI, KHCIOT C METalIaMH, PEeaKIHi
HEUTpAJIM3alllK, TOJYYEHUE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHCHHE OJIHOTO METajjla JAPYrUM U3
pacTBOpa COJM, PELICHUE DKCIEPUMEHTAIBHBIX 33/a4 N0 TeMe «BakHenmme KJ1acchl HEOPraHUYECKUX
COCIMHEHUIN.

[Tepuonnueckuii 3akoH U llepuoamueckas cucrema xumuueckux anemeHtoB J[. M. Menneneesa.
Crpoenue aToMoB. XuUMHuecKasi CBA3b. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU

[lepBbie TOMBITKM KJIACCU(DUKAIIMA XUMHUYECKUX OdJIEMEHTOB. [lOHSITHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IEIOYHBIC U MIEIIOYHO3EMETbHBIE METaJUIbI, TAJIOTEHBI, THEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
00pa3yroT aM(pOTepHBIE OKCUIBI U THAPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepmonnueckas cuctema xumudeckux sieMeHToB /[[. M. Menneneesa.
Kopotkonepuoanast u anmuuHonepuoaHast ¢opMmel [leprogudeckoid CUCTEMBI XUMHUYECKUX dJIEMEHTOB /1.
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N. Menneneena. [lepuoabl u rpymmnbl. GuU3ndeckuili CMbICT MOPAIKOBOIO HOMEPA, HOMEPOB INEpUOJa U
IPYMIIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromubIx snep. M3otombl. OnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
oboouek aromMoB mepBbiXx 20 xumudeckux ayeMeHToB llepumonmueckoit cucremer [[. M. MeHnneneesa.
XapakTepUCTHKa XUMHUYECKOIO 3JIEMEHTAa 10 ero mnojoxkeHuto B Ilepmommueckour cucreme /[ U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHMUYECKHX 3JEMEHTOB, METAUIMYECKUX H
HEMETAJTMYECKUX CBOMCTB I10 TPYIIaM U MEePUOJIaM.

3nauenue Ilepuomuueckoro 3akoHa u llepuoanyeckoil CHUCTEMbl XUMHUYECKHX DJIEMEHTOB MJIs
pa3BUTHs HayKu U npakTuku. [{. 1. MeHeneeB - yd€HbIN U IpakIaHUH.

Xumuyeckas cBs3b. KoBasieHTHast (HOJSpHAsE M HEMOJSPHAsi) CBA3b. OJIEKTPOOTPHUIATEIHLHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenp okucieHus. OKHUCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKuCICHUS H
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu 5Kcnepumenm:

M3y4YeHHE OO0pa3loB BEIIECTB META/NIOB W HEMETAJUIOB, B3aUMOJCWCTBHE TUIAPOKCHIA IMHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, MPOBEICHHE OMBITOB, WILTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHue, peakiiuu pa3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemnvle cea3u

Peanuzamusi MeXIpeAMETHBIX CBSI3€W MPU M3YUYEHUHM XMMHUHM B 8 KJIACC€ OCYIIECTBISIETCS uepes
WCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX TTOHATHH, TaK U MOHSATUH, SBIISIOMINXCI CUCTEMHBIMU
JUTSL OTJICIBHBIX TPEJMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO6mIme ecTecTBEHHO--HAYYHbIE TTOHATHUS: HAYUYHbIN (haKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CHHTE3,
KiaccupuKanus, NePUOAUYHOCTb, HAOMIOJEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, HU3MEPEHUE, MOJIENb,
SIBJICHHE.

®duznka: Matepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIIbI, paIUOAKTUBHOCTD,
MOJIEKYJa, SJIEKTPUUYECKUN 3apsi, BEIIeCTBO, Telo, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, ras,
(dbu3nuecKre BeTMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeTh, 3BE3/1b1, COIHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHbIE TOPOJABI, IOJE3HbIE HCKOIMAEMEIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIIACC

BemecTBo n xuMu4eckast peakuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHtoB [[. 1. Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KaJblMsl U MX COEAUHEHHH B COOTBETCTBHUM C TOJIOXKEHHEM DJJEMEHTOB B
[Iepnonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHne BemecTBa: BUAbI XUMHUYECKON CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBHCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNINYECKON PEMIETKU U BUJA XUMHYECKOU CBSI3H.
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Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUXCS K Pa3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COETMHEHUH, TeHETUYECKas! CBSI3b HEOPTraHUYECKUX
BELIECTB.

Knaccupukanuss XMMHYECKMX peakluid IO pasiiYHbBIM NOpHU3HAKaM ([0 YUCIYy U COCTaBy
YUYaCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3 (EKTy, MO0 HM3MEHEHHUIO CTETEHEH OKUCIEeHUS
XUMHYECKHUX AJIEMEHTOB, MO OOpAaTUMOCTH, MO YYACTHUIO KaTalIu3aTtopa). JK30- U DHIOTCPMUYECCKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTre o ckopocTu XUMHUYecKoi peakuuu. [lonarue o6 oOpaTUMbIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [loHsTHE O TOMOreHHBIX M reTeporeHHblX peakuusx. [lonarne o karanmse. [lonsarue o
XUMHUYECKOM paBHOBecHHM. DaKTOpbI, BIHSIOLNIME HA CKOPOCTh XMUMHUYECKOM pPEaKUUH U IOJOXKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUWH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENIbHO-
BOCCTAaHOBUTENIbHON peakiinu. CocTaBIeHUE YPaBHEHUN OKHCIUTEIIbHO--BOCCTAHOBUTEIbHBIX pEaKLuil C
HCII0JIb30BAaHNEM METO/Ia 3JIEKTPOHHOT 0 OaaHca.

Teopust 371EKTPOTUTUUECKON JUCCOLMALUU. DIEKTPOIUTHI U HERJEKTPOIUTh. KaTHOHbBI, aHHUOHBI.
MexaHu3M AMCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBs3U. CTENEHb JNMCCOLUALINU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu woHHOro oOMeHa. YcCIOBHS MPOTEKaHUs pPEaKIUi HOHHOrO OOMEeHa, MOJHbIE U
COKpallléHHbIE HOHHBIE ypaBHEHHMs peakuuil. CBOHCTBa KHUCJIOT, OCHOBAaHMW M COJEH B CBETE
MpeACTaBICHUN 00 3JeKTpoNUTUYECKON nucconmanuu. KadyecTBeHHble peakiuu Ha WOHBL. [loHsaTue o
TUAPOIIU3E COJIEH.

Xumuueckuui 5KcnepumeHm:

O3HAaKOMJIEHHE C MOJENSMHM KPUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB - METAJUIOB U
HeMeTaluioB (rpaduTa M anMasa), CJIOXKHBIX BELIECTB (XJOpHIA HATpHs), MCCIeIOBaHUE 3aBUCUMOCTH
CKOPOCTHM  XMMMYECKOW  peakuuu OT  BO3AEHCTBHS  PAa3NUWYHBIX  (PAKTOPOB, HCCIIEAOBaHUE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEIIECTB, ITPpOIecca TMCCOLUAIMU KUCIIOT, Liefouei u coneil (BO3MOXKHO
HCIOJIb30BAaHUE BUJEO MATEpHANIOB), MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKM MPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHHE OCa/Ka, BBAEICHHME Tra3a, OOpa3oBaHME BOJbI), OINBITOB,
WUTIOCTPUPYIOIINX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKUMi (TrOpeHue, peakiuu
pa3ioXKEeHUs, COEIMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

Hemeranmbl u ux coennHeHus

OOmiast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHH
okucnenus. CTpoeHue u pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — FAJIONeHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe Xjopa (B3auMoJeicTBUE ¢ MeTalllaMH, HeMeTaljlaMH, IenodaMu). Xsoposogopos. CoinsHas
KHCIIOTAa, XMMUYECKHE CBOMCTBA, IOJy4YeHHE, NpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOAAa Ha
OpraHu3M uesoBeka. BakHelne XJI0pHuabl U UX HaXOXKJIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
crenieHn okucieHus. CtpoeHue W (U3MUYECKHE CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHbie MOIM(UKALIMKA KUCTIOPO/ia U Cepbl. XUMUYECKHe CBOMCTBA cepbl. CepoBOIOPO, CTPOEHHE,
¢usnyeckre U XuMHUECKue cBOMCTBAa. OKCHIBI cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas
KHUCIOTa, (U3MYECKWe M XHUMHYECKHEe CBoiicTBa (oOmie Kak TpeAcTaBUTENs Kiacca KUCIOT |
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cneunpuyeckue). XUMUYECKUE PEaKLUH, JIEKAIIUE B OCHOBE IMPOMBIIUICHHOIO CIoco0a IMOJIyYyeHHs
cepHOil kucHOThL. Ilpumenenne cepHoil kuciaoTel. Coyld CEpHOM KHCIOThI, KaUeCTBEHHAs peakuusi Ha
cynbdar-uoH. HaxoxxaeHue cepbl 1 € CoeIMHEHU B IPUpoAe. XUMHUECKOE 3arpsi3HEHHE OKPY>KaIoIIei
Cpeabl COCAMHEHHUSIMH cepbl (KHCIOTHBIC JOXKIH, 3arpsS3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEJOTBPALICHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHCIEHHs. A30T, paclpoCTpaHEHHE B NpUpOAE, (PHU3MUECKHE U XHUMHYECKHE CBOWCTBA.
KpyroBopor asora B mpupoge. AMMHUaK, ero (usuueckue M XMMHUYECKHE CBOICTBA, IOJIyY€HUE U
npuMeHeHre. Coiln aMMOHMS, UX (U3UYECKHe U XMMHUYECKUE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakiys Ha MOHbl aMMOHUS. A30THas KMCJIOTa, €€ MoilydyeHue, (Gpu3nyeckue U XUMHUYECKHEe CBOWCTBA
(oOmue Kak IMpencTaBUTENs Kjlacca KHUCIOT M cnenuduueckue). Mcnonab3oBaHMEe HUTPATOB M COJICH
aMMOHHSI B KadyeCTBE MHHEPAIBbHBIX YIOOpeHHH. XWMHYECKOe 3arpsi3HEHHE OKPYXKAroIleH cpeabl
COCMHEHUSIMH a30Ta (KHCIOTHBIC OKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOa0EMOB). Docdop,
aimoTporHbie Mogudukanuu dochopa, dpusmueckne u xumudeckue cporictBa. Oxcuna docdopa (V) u
docdopHas kucnora, Gpu3MIeCKUe W XMMHUYECKHE CBOMCTBa, moyrydeHue. Mcmons3oBanue ¢ocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.

OOwiast xapakrepucTika 31eMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTENEHU OKHUCIEHHs. YTJIEPOA, aJUIOTPOINHbIE MOAM(UKALINY, PACIPOCTPAaHEHHUE B IPUPOAE, PpU3HuecKue
U XUMHYeckue cBoiictBa. Ancopbuus. KpyroBopor yriaepona B mpupoge. OKcHIbl yriepoja, HX
¢u3nveckne M XMMUYECKHE CBOMCTBA, JCHCTBHE HA JKMBBIC OPTaHMU3MBI, NOJYYCHHE U IPUMEHEHHE.
DKOJOruYecKre MpooieMbl, CBsi3aHHBIC ¢ okcuaoM yriiepona (IV), rumoresa rio6aapsHOTO MOTEIUICHUS
KJIMMaTa, NapHUKOBBIN 3P deKT. YTobHAsS KUCIO0Ta U €€ CONH, NX (PU3MYecKre U XUMHUYECKHEe CBOMCTBA,
noirydeHrne u npuMeHeHne. KadectBeHHasi peakiusi Ha kapOoHaT-MOHBL Vcnonp3oBanue kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBILIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

IlepBoHayanbHble TMOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TTIULIEPUH, YKCYCHas KucioTa). [IpupogHble HCTOUHUKH YTIIIEBOJIOPOIOB
(yronb, npupoaHbIi ra3, He(pTh), NPOAYKTHl HX THepepaboTku (OeH3uH), MX pOJb B OBITY H
IPOMBIIIIEHHOCTH. [ToHATHE 0 OMOIOrHYecKH BasKHBIX BEIIECTBAX: KHUPaX, OeJIKax, yrIeBOAaX — v UX POJIU
B )KM3HH YeJIOBeKa. MarepuanbHOE eJMHCTBO OPTaHWYECKUX M HEOPTaHUYECKUX COCTMHEHUH.

Kpemunii, ero ¢usmueckne M XMMHUYECKHE CBOMCTBA, MoilydeHHe M npuMeHeHne. CoennHeHHs
KpeMHus B ipupojie. O6mue npeacrasaenus 06 okcuae kpemuus (IV) u kpemuueBoi kucnore. CUIMKaTsl,
UX WCIOJBh30BaHWE B OBITY, B NMPOMBIIUICHHOCTH. BakHeWne cTpouTenbHbIE MaTepHaibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [IpoGiiembl 6€30MacHOr0 HCHOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaioB B MOBCETHEBHOM JKU3HU.

Xumuueckuu 5KCnepumenm:

n3yueHne 00pa3lioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, TPOBEICHHE Kaue€CTBEHHBIX
peaKImii Ha XJIOPUI-HOHBI ¥ HaOIIIOICHHE IPU3HAKOB MX MPOTEKAHWS, OMBITHI, OTPAYKAIOIINE (PHU3UIECCKUE
¥ XMMHYECKHE CBOWCTBA TaJOTCHOB W MX COCIMHEHWH (BO3MOXXHO HCIOJH30BAHWE BHIEOMATEPHAIIOB),
O03HAKOMJIEHHE ¢ 00pa3laMu XJIOPUIOB (TaJOT€HUOB), O3HAKOMJICHHE C oOpa3llaMH cepbl U €&
COEMHEHUSMH (BO3MOXHO HCIOJIb30BaHUE BHUIEOMaTepuasoB), HaAOIOJEHUE Mpolecca OOYyTrJIUBaHUS
caxapa TIOJ JEHCTBHEM KOHLEHTPUPOBAHHON CEpHOW KHUCIOTHI, H3yYCHHE XUMHUECKUX CBOMCTB
pa30aBIeHHON CEpHOM KUCIIOTHI, MPOBEJICHUE KAaYECTBEHHOW peakIu Ha Cyiab(paT-uoH U HaOJI0JeHHE
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npu3HaKa e€ NpoTeKaHus, O3HAKOMJICHUE ¢ (PU3NYECKHUMH CBOMCTBaMU a30Ta, pochopa u ux coeAMHEHUN
(BO3MOXHO HCIIOJIB30BaHKHE BHJICOMATEPUATIOB), OOpa3laMu a30THBIX W (HOChHOPHBIX yIO0OpEHUH,
MOJIy4eHue, COOMpaHMe, PACIIO3HABAHWE M HM3yYEHUE CBOWCTB aMMHAaKa, MPOBEIACHHE KAaYeCTBEHHBIX
peaknuii Ha MOH aMMOHHUS H (ocaT-HOH M U3yYEHUE MPU3HAKOB MX MPOTCKAHUS, B3aHMMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MeEAbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
M3YYCHHE MOJICTICH KPUCTAINTUIECKIX PEIIETOK anmasa, rpaduta, QyuiepeHa, 03HaKOMIICHUE C TPOIECCOM
aZIcOpOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM IMPOTHUBOrasa, MoJTyyYeHUE,
coOupaHue, pacro3HaBaHUEe U U3YYEHHE CBOICTB YIJIEKHCIIOTO Tra3a, MPOBe/IEHUE KaYeCTBEHHbBIX peaKlnui
Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYEHHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIIHEH
CUJIMKAaTHOM IIPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHenme HeMeTaibl
U UX COCIMHEHHUS.

Mertasuibl U UX COeAUHEHUS

OO6miast xapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — META/UIOB HA OCHOBAHUM UX TOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux anemeHToB [[. M. MennaeneeBa u crpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTauinyeckast CBSI3b M METaJUTMUECKask KPUCTAIUIMUECKas PEIIETKA. DIEKTPOXUMUYECKUM PsiT
HanpspKeHUd MeTaioB. Ou3MYeckue U XMMHUYECKHUe CBOMCTBA MeTaioB. OOmue crnocoObl MONTy4eHUs
MeTaisioB. [ToHsATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTalb,
YYT'yH, JIOPaTIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[lenounble Merauibl: mojoxkeHue B llepuoamueckoil cucteme xumuyeckux siemeHtoB JI. WM.
MenpeneeBa, CTpO€HHE UX aTOMOB, HaXOXACHUE B mpupoae. Ousznyueckre U XUMHYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaius). OKCUIBI ¥ TUAPOKCHABI HATPUS U Kaius. [[puMeHeHue 1eJI0YHbIX METAIIIOB U
HX COCIUHEHHUI.

[[lenoyHO3eMENbHBIE METAUIbl MArHUM W KajdblMil: moJioxkeHue B Ilepuoanueckoil cucreme
xuMuyeckux 3aemeHToB JI. 1. MeHieneeBa, CTpoeHHe UX aTOMOB, HaXOXxAeHUE B npupojae. dusnyeckue
Y XUMHUYECKHE CBOMCTBA MarHus 1 KajibIlus. BaxHeine coeinHeHus Kanblus (OKCUI, TUIPOKCH]I, COITH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AmomunHuil: nonoxenue B Ileproanueckoit cucrteme xumudeckux smeMeHToB [1. 1. Menneneesa,
CTpOEHHE aTOMa, HaX0X/IeHHe B pupoje. Pu3ndecke 1 XUMHUYECKHEe CBOWCTBA aTtOMUHUSA. AM(DOTEpHbIE
CBOMCTBA OKCH/IA ¥ THIPOKCH/IA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepuoamueckoit cucreme xummyeckux snemeHToB . M. Menneneena,
CTpPOCHHE aToMa, HaxoxJeHue B mnpupoiae. dusmyeckue M XUMHUUYECKHE CBOMCTBa xkene3a. OKCHIbI,
ruapokcubl U conu xxenesa (11) u sxenesa (II1), ux cocra, cBOWCTBA U MOTyUYEHUE.

Xumuueckuu sxcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3liaMy METAJIJIOB U CIUIaBOB, (PU3NYECKUMH CBOWCTBAMU, U3YUCHHE PE3yIhbTaTOB
KOPPO3UH METAIOB (BO3MOXKHO HCIOJB30BaHUE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJAEHCTBHS
OKCHJIa KaJlblMisl U HATpHsl C BOJOW (BO3MOXHO HCIOJh30BAHHE BUICOMATEPHATIOB), HCCIEAOBAaHUE
CBOWCTB JKECTKOM BOJBI, TMpOIlECCa TOPEHUs ’Kejle3a B KUCTOpoAe (BO3MOXHO HCIIOJIb30BAaHUE
BHJICOMATEPHAIOB), TPHU3HAKOB IMPOTEKAHMUS KAYECTBEHHBIX PEAKIIUMi Ha WOHBI: MarHus, KaJbIlus,
amoMuHus, 1uHKa, skene3a (II) m xemeza (III), meau (II), HaGmromeHne M omucaHue NPOIECCOB
OKpalIMBaHUs IJIAMEHU HOHAMH HATPHUSI, KK U KAIBIHS (BO3MOXHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
uccienoBanre aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS H THAPOKCHAA IIMHKA, pElIeHUE
AKCIEPUMEHTANIbHBIX 33/a4 10 TeMe «BakHelIe MeTallibl U UX COCIUHEHUS.
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XuMUs U OKpy’Karolas cpeja

BemecTBa 1 MaTepuaisl B IOBCEAHEBHON XKU3HU YeI0BeKa. be3omacHoe HCIob30BaHUE BELECTB U
XMMHMUYECKUX peakuuii B ObITy. [lepBas moMoILb TPU XUMUYECKUX 05KOI'aX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOLIE cpeabl (MpeaeabHas 10IyCcTUMas KOHLIEHTpaIsl BEILECTB,
nanee — [1/1K). Posis XuMum B pelieHMH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii 5Kchepumenm:

u3y4deHue o0pas3loB MaTepHaIoB (CTEKIIO, CIUIABbl METAIIIOB, TOJUMEPHbIE MaTEPUAIbI).

Mesicnpeomemuvie cés3u

Peanuzanus MEXNpeAMETHBIX CBA3CH NPU W3YYEHHH XMMHMHM B 9 Kilacce OCYHIECTBIIACTCS 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX NOHATHH, TaK M MOHATHH, SBIAIOLIMXCS CUCTEMHBIMU
IUI OTAEIBHBIX NIPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOm1re ecTecTBEHHO-HAYYHbIC OHATHS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHSs, aHAIHU3, CHHTE3,
Kiaccu(uKanus, MepHOANIHOCTh, HAOIIOJCHUE, HSKCIEPUMEHT, MOJCIUPOBAHHE, M3MEpPEHHE, MOJEb,
SIBJICHHE, TTAPHUKOBBIN A((EKT, TEXHOIOTHUS, MAaTEPUAIIBI.

®dusuka: MaTepus, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIbI, PAMOAKTUBHOCT,
MOJIEKYJIa, JJIEKTPUUYECKUI 3apsij, NPOBOJHMKM, TMOIYHNPOBOJHHUKH, JAUIIEKTPUKH, (HOTODIIEMEHT,
BEIIECTBO, Telo, OO0BbEM, arperaTHOe COCTOSHUE BELIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTaJNIM4YecKass peuéTka, CIUIaBbl, (U3UYECKUE BEJIUYMHBI, €IMHHUIBI HM3MEPEHUs, KOCMUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buomorusi:  gorocuHTe3, ABIXaHWE, OWocdepa, HSKOCHCTEMA, MHHEpAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TIUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPANbl, TOPHBIE MOPOIBI, IOJIE3HBIE HMCKOIMAeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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TEMATUYECKOE IIJTAHUPOBAHUE C YUETOM PABOYEN I[TPOI'PAMMBI BOCITUTAHI S

8 KIIACC
Mopyns KonnyecTBo yacos
No paboueit
I /;1 HaumenoBanue pasiesnoB U TeM IpOrpaMmbl MIpOrpaMMbl
BOCIIMTAHIL Bcero = Kontp-e IIpakr-¢
paboTsI paboThI
«YpouHs
IEeATEIILHOCTD)
Paznen 1. [lepBoHavyaibHbIe XUMUYECKUE TTOHATHS
1.1 XuMHS - BakHas 00J1aCTh €CTECTBO3HAHUS H Jlenb 3HaHUM 5 >
’ MPAKTUYECKOU JIeSITEIbHOCTH YEJIOBEKA [enp yuurens
1.2 | BemecTBa 1 XMMUYECKUE PEAKIIMU 16 1 1
Uroro no pazneny 21
Paznien 2. Baxkueiimue npeacTaBUTENN HEOPTaHMYECKUX BEIIECTB
2.1  Bosznyx. Kucnopon. [Tonsitue 06 okcumax [IxonpHBIN 5 1
2.2  Bopopoa.llonsitue o Kuciaorax u cossax srant BCOLI, 8 1
2.3 | Bopa. PactBopsl. [loHsTHE 00 OCHOBaHHSX Henens xumun 6 1 1
U QU3UKU
24 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 12 1 1
) COCIMHEHUN
Hroro no pasneny 31

Paznen 3. Ilepuoauyeckuii 3akoH u [leproauyeckas cucrema xuMmuueckux saemeHToB /1. U.

Menzeneena. CTpOGHI/IC aTOMOB. XMMHYECKasl CBS3b.

OKHCIINTEIbHO-BOCCTAaHOBUTEILHBIC pCaKknuun

Ilepuoanueckuii 3akoH u [lepronnueckas JleHn
3.1  cucrema xummuueckux saemeHToB Jl. 1. POCCUICKON 7
MenneneeBa. CTpoeHue aroma HayKu
39 Xumnueckasi cB3b. OKHCIUTENBHO- 7 1
"~ | BOCCTAaHOBUTEJbHbBIE PEAKIIUU
Hroro no pazneny 14
Pe3epBHOE Bpems 2
OBUIIEE KOJIMYECTBO YACOB I10 63 4 7

ITPOTPAMME
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9 KITACC
Monyns padoueii | Kon-Bo B ToMm uuce:
HanMmeHoBaHue pasiesnos U TEM IIPOrpaMMbI dacoB | [lpaktn- | Kont-
Ne ni/y YeCKHE€ | POJIbHbBIC
POrPaMMBI BOCIIUTAHUS pabots | paGoTe:
«YpouHs
JIeATETbHOCThY»
[ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca/lenb 3HaHui 2 -
XHMHH 8 Kjiacca.

1. XUMUYECKUE PEaKIINU. 15 1
Krnaccudukanus XUMHYECKUX PEaKIIHH. 6 -
XuMuYecKue peakiiuy B BOJHBIX JleHb yuurtens 0 1

aCTBOpAX.

2. Hemerainsl IV - VII rpynn u ux 30 2
COCJIMHCHHSI.

Hewmerambl. ['anorenst. Henensa xumunu |5 -
(bu3uKn

Kucnopon u cepa. Jlens Koncturyimm |8 1
PO

AzoT 1 docdop. JleHb CTyeHTa 9 -

Yriaepon U KpEMHHUM. Jlenb poccuiickon |8 1
HayK{

3. MeTaibl 1 UX COSIUHEHHUS. Jlenn 12 1

BOCCOCIMHEHUS
Kpeima ¢ Poccueit

4.  [[lepBoHavanbHbIE CBEJIEHUS 00 Jlens [ToGenbl 9 -
OpraHUYeCKUX BEUIECTBAX.

Bcero 68 4




