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1.COAEP KAHUE YYEBHOI'O ITIPEIMETA «XUMMUSD»
8 KVIACC

[lepBoHauyajbHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumun. Ponp xumuM B KU3HM 4YenoBeka. Tema u BemectBa. Puznueckue
CBOMCTBA BEILECTB. ArperaTHoe COCTOsiHME BeliecTB. [oHsITHE 0 MeTOJaxX MO3HAHUS B XUMUHU.
Xumusi B cuctemMe Hayk. UucTeie BemecTBa U cmecu. CriocoObl pa3ieneHus: CMeceH.

ATOMBI U MOJIEKYJBl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMHUYECKHUX JJIEMEHTOB.

[IpocTeie U cnoXxHBIE BeLlECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckass Qopmyia. BajlleHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHAs
Macca. MaccoBasi 107151 XMMHUYECKOTO 3JIEMEHTa B COCTMHEHUH.

®u3nyeckue M XMMHUYECKUE SBJICHUSA. XUMUYECKass Peakius U €€ MpHU3HaKu. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUECKUe ypaBHEeHUs. Kiaccudukanms XUMUYECKHX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

XUMUYECKHI IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYAOH, C MpaBUIaMU pabOThI
B Jaboparopuu M NpuéMaMu oOpamlieHus ¢ J1IabopaTOpHBIM OO0OPYJOBAHUEM; H3YUYEHHE U
onucaHne (PU3NYECKUX CBOMCTB 0OpPa3Il0B HEOPraHUYECKUX BEIIECTB; HAOIIOJEHUE (PU3MUECKUX
(nnaBieHHe BOCKa, TasHUE JIbJla, pacTUpaHUe caxapa B CTYIKe, KMUIIEHWE M KOHICHCAlUs BObI)
U XUMHYECKHX (TOpEHHE CBEYH, MPOKAJIMBAHWE MEIHON IMPOBOJIOKH, B3aUMOJICHCTBHE Meja C
KHUCJIOTOM) SIBJICHWI, HAOMIOJEHIEe U OMHCAHWE MPU3HAKOB MPOTCKAHHS XUMUYECKUX PEaKIUil
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapus, pa3iokKeHHE
ruapokcuna menu(ll) mpu HarpeBanum, B3ammojielcTBHE kene3a ¢ pacTBopoM coiu Mmenu(Il));
U3y4YeHHE CIOCOOOB pa3leneHus cMeceil (C  TOMOIIbI0  MarHura, (uiIbTpoBaHUE,
BBINIAPUBAHUE, JUCTWUIANUSA, XpoMarorpadus), NpPOBENEHUE OYHCTKH [OBAPEHHOW COIH;
HAOJIOJICHUE W OIMCaHWE pPEe3yJbTaTOB IPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXPAHEHHUsI MacChl; CO3JaHNe MO/IeIei MOJIeKYJ (IapOCTEP>KHEBBIX).

BaxHeiiliue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cmecsh razos. CoctaB Bo3ayxa. Kuciopon — 351eMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucimopoja B npupoje, PU3HuecKue 1 XUMHYECKHE CBOMCTBA (PEaKIUU TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoaa. CrocoObl ToONydeHHUs Kuciopoia B jaboparopuu H
MPOMBIIIIEHHOCTH. KpyroBopot kuciopoga B npupoje. O30H — aIoTpornHas MoaAudUKaius
KHCIIOpOJIa.

TermoBoil 3ddekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YPaBHEHHUS, JK30- U
SHAOTEPMUYECKUE peakiuH. TOMIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHHE

MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CJIOSI.



Bonopon — »nemeHT M mpoctoe BemiecTBo. HaxoxkneHue BomopoAa B IPHUPOJE,
¢buznyecKkue U XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHUE, cocoObl noxydeHus. Kucinorsl u comnu.

KommuectBo BemectBa. Monb. MonsipHast Macca. 3akoH ABoraapo. MomsipHblii 00bEM
ra3oB.

PacuéTsl M0 XMMHUYECKUM ypaBHEHUSIM.

®usnueckne cBoicTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACHILIEHHBIE PACTBOPBI. Pacmeopumocms eewyecms ¢ 6ode. ' MaccoBas 10y BEIECTBA B
pactBope. XUMHUYECKHE CBOMCTBAa BOAbl. OCHOBaHUA. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bobsl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BojA. OXpaHa M OYMCTKa
MIPUPOJIHBIX BOJI.

Knaccugukanus Heopranuueckux coenuHeHnid. Oxcuabl. Knaccuduxanus Okcuaos:
cosieoOpa3yonie (0OCHOBHbBIE, KUCIOTHBIE, aM(OTepHbIE) U HecosieoOpasytomue. Homenknarypa
OKCHJIOB (MEXAyHapoAHas W TpuBUaIbHasA). DPU3NUeCKue M XUMHUYECKHUE CBOWCTBA OKCHIIOB.
[TonydyeHnue okCHIOB.

OcnoBanust. Krnaccudukanuss OCHOBaHMH: INENOYM M HEPAaCTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHOBaHMM (MeXAyHapoJIHass W TpuBHaidbHas). Pusznueckue M XUMHUYECKUE
CBOMCTBa OCHOBaHuUU. [losrydeHre ocCHOBaHMIA.

Kucnotel. Knaccuduxamuss kucinor. HomeHknaTypa KHCIOT (MEXIyHapoaHas H
TpuBHaibHasA). PU3NUECKUE U XUMHUYECKUE CBOMCTBA KUCIOT. Psaa aktuBHOCTH MeTauioB H. H.
bekerosa. Iloyyenue Kucmior.

Comu. Homenkmarypa coneil (MexayHapoaHass W TpuBUalbHas). Duznueckue Hu
XUMHUYECKHE CBOMCTBA cotiel. [lomyuenue comnen.

['eHeTHyeckast CBsI3b MEX/1y KJIaCCaMHU HEOPTaHMUECKUX COCTUHEHUH.

XVMMUYECKUI SKCIIEPUMEHT: KadeCTBEHHOE ONIPENEIICHHE COAECpXKaHUs KHCIOpOoJIa B
BO3/yXe€; MOJyYeHHne, COONpaHue, paclio3HaBaHUE U N3yUeHHE CBOICTB KUCIOPO/1a; HAaOI0AeHNE
B3alMOJICHCTBHS BEIIECTB C KHCIOPOJIOM M YCIOBHS BOSHUKHOBEHHUS U NMPEKpAllEHUs] TOPEHUS
(moxapa); O3HaKOMJIEHME C o0pa3laMM OKCHAOB M OIMCAaHUE HUX CBOMCTB; IIOJyYEHHE,
coOupaHue, paclo3HaBaHME M M3Y4YEHHE CBOMCTB BOAOpoAa (IOpeHHe); B3auMoJeicTBHE
Bojopoaa ¢ okcugoMm menu(ll) (Bo3MOXHO MCMOIB30BaHHME BHUACOMATEPUATIOB); HAOJIOJICHUE
00pa31oB BEIIECTB KOJUYECTBOM | MOJIb; UCCIIeJOBaHHE OCOOEHHOCTEN PaCTBOPEHHS BELIECTB C
pasIMYHON pacTBOPUMOCTBIO; MPUIOTOBICHHE PACTBOPOB C OINpENeNEHHOW MaccoBOW Iojel
pacTBOPEHHOIO BEILECTBA; B3aUMOJCHCTBHE BOJBI C METAUIAMHM (HATPUEM M KaJbLIUEM)
(BO3MOYKHO MCIIOJIb30BAaHME BHIEOMATEPUAIIOB); ONPEIEICHUE PACTBOPOB KHUCIOT M IIEN0YEH C
MOMOUIbI0 HMHJUKATOPOB; HCCIEAOBaHWE O0pa3l0B HEOPraHWYECKUX BELIECTB pPa3IMYHBIX

KJIaCCOB, Ha6J'IIOI[eHI/IC HU3MCHCHUSA OKpPACKM HHIHKATOPOB B pacCTBOpax KHCIOT H menoqeﬁ;



u3yueHue B3aumojenictBus okcuaa wmenu(ll) ¢ pactBopom cepHOM KHCIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUN HEWTpaJM3aluy; IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE
OJIHOTO MeTajula JPYTMM U3 pacTBOpa COJM; PEIICHHE SKCHEPUMEHTAJIBHBIX 3aJad MO0 TeMe
«BaxkHenme Ki1acchl HEOPraHUYECKUX COETUHEHUIN.

IHepuoauyecknii 3axoH u Ilepuoanueckas cucrema xumudeckux 3jaemenTos . U.
MenpaeneeBa. CTpoeHne aToM0OB. XMMHUYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuumn

[lepBrie MOMBITKH KIacCU(UKALMKM XUMUYECKHX dJleMeHToB. lloHsTue o rpymnmax
CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE U IIE€JI0YHO3EMENIbHbIE METaJUIbl, FAJIOr€Hbl, HMHEPTHBIE Ta3bl).
DeMeHTbI, KOTOpble 00pa3ytoT aM(OTepHbIe OKCHUIIBI U THIPOKCH/IBL.

[lepmonnueckuii  3akoH. llepuogmyeckas  cucreMa  XMMHUYECKMX  AJIEMEHTOB
. . MenneneeBa. KoporkonepuoHast 1 AnuHHONEpHoAHAs Gpopmbl [lepuoanueckoii cuctemMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbr u rpynmbel. PHU3UYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sjaep. W3oromel. OnekTponsl. CrpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUUECKHUX dIeMeHTOB [leproanueckoil cucTeMsl
. . Menneneea. XapakTepuCTHKAa XUMHYECKOTO »JJEMEHTAa IO €ro IOJIOKEHHID B
[Tepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHMs pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAINIMYECKUX
1 HEMETAJUIMYECKUX CBOICTB MO Tpynmnam M nepuojaM. 3HaueHue llepuoanyeckoro 3akoHa u
[lepnonnueckol CUCTEMBI XUMUYECKHUX DJIEMEHTOB Ui pa3BUTUSA Hayku W mnpaktuku. 1. M.
MeHnaeneeB — y4€HBIN U IPAKIAHUH.

XuMHUecKasi  CBA3b. KoBanentnas  (monsipHass W HEMOJspHas) CBSI3b.

DIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucieHus. OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. I[Iporeccs
OKHCJIEHUS] ¥ BOCCTAaHOBJICHUsI. OKHUCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUI SKCIEPUMEHT: H3y4deHHe OOpa3IloB BEIIECTB META/NIOB U HEMETaJUIOB;
B3aMMOJICVCTBUE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEHN; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH (TOpeHue, peakiuu
Pa3IokKEeHUs], COeAUHEHU ).

MexknpeaMeTHble CBSI3H

Peanuzaius MexnpeaMeTHBIX CBSA3€H MPU U3YUYEHUU XUMHH B 8 KJIacce OCYIIECTBISETCA
4yepe3 UCIHOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IIOHSATHM, TaKk M MOHATHUH,

ABJIIIOINHUXCA CUCTEMHBIMU JJIS1 OTACJIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.



OO0mue ecTeCTBeHHO-HAYYHBIC TOHSATHUS: HAyYHBIM (akT, THUIMOTE3a, TEOpHsi, 3aKOH,
aHanW3,  CHUHTE3,  KiacCH(UKAIMsA,  NEPUOJUYHOCTh,  HAOJIOJEHWE,  JIKCIICPUMEHT,
MOJEJIMPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: marepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYyJa, SJEKTPUYECKUN 3apsii, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIECTBa, Ta3, (U3MUYECKUE BEIMYUHBI, CIMHHIIBI W3MEPECHUS, KOCMOC, TUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE TOPOJIBI, TIOJC3HBIC
HCKOIIaeMble, TOTUTUBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemrecTBo M XMMHUYeCKas peaKkuust

Ilepronnueckuii  3akoH. Ilepuoguueckas  cucTeMa  XMMHUYECKHX  JJIEMEHTOB
. N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalMs, KaJIbLHUSI U HUX COCAUHEHUN B COOTBETCTBHM C
MOJIOKEHUEM 31eMeHTOB B [lepronueckoit cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHUIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTALTUYECKUX PEIHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUNA KPUCTAUIMUYECKOW PEIIETKHM W BUAA XUMHYECKOMN
cBs3u. Knaccudukanus u HOMEHKJIaTypa HEOPraHUYeCKUX BEILIECTB

(MexxayHapoaHas ¥ TPUBHANBbHAS). XHMHUYECKHE CBOMCTBA

BEIILIECTB, OTHOCSIIIUXCS K Pa3TUYHBIM KJ1accam
HEOPTaHWYECKHX COCTUHEHUH, TeHETHYEeCKas CBs3h HeopraHmdeckux BemiecTB.Kimaccuduxarus
XUMHUYECKHUX PeaKIUi MO pa3IuYHbIM MpU3HaKaM (110 YUCITY U COCTaBy YYaCTBYIOIIUX B PeaKlIUu
BEIIECTB, MO TEIJIOBOMY OJ(QeKTy, M0 HM3MEHEHHIO CTENEHEeH OKHUCICHUS XUMHUYECKHX
AJIEMEHTOB, IO OOPATHMOCTH, 110 YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUYECKUE PEaKIIHH,
TEPMOXUMHYECKUE YPABHCHHSI.

[Tonsitue o ckopoctu XuUMU4eckoi peakiuu. [loHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHEe O TOMOTeHHBIX W TEeTePOreHHBbIX peakuusx. [lowamue o
Xumuveckom pasHogecuu. Daxmopwvl, eaUAIOWUE HA CKOPOCMb XUMUYECKOU pearyuu u
NOJIOJHCEHUE XUMUUECKO20 PABHOBECUSL.

OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIMHU, JJIEKTPOHHBINH OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTENbHOM peakuuu. CocTaBiIeHUE YpPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX

peakiuii ¢ UCIOTB30BaHUEM METO/1a AIIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUUECKON NUCCOLMALNN. DIEKTPOIUTHI U HENEKTPOINUThl. KaTHoHsl,
aHMOHBI. MeXaHHM3M JIMCCOLIMAllMM BEUIECTB C pPAa3IMYHbIMU BHJAMU XHMHUYECKOW CBSI3H.
Crenenp auccounanuy. CuibHbIE U ClIa0ble 3JEKTPOIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUs peakiii HOHHOTO 0OMeHa, MOJHbIE U
COKpalI€HHbIE MOHHbBIE ypaBHEHHUs peakiuil. CBOMCTBa KHCIOT, OCHOBAHMH U COJIEH B CBETE
Mpe/CTaBlICHU 00 3JIEKTPONUTHYECKOW aucconuanuy. KadecTBeHHblE peakuu Ha HOHBI.
Ilonamue o euoponuse coneii.

XVMMUYECKUI JKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTAIIIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa W ammasa), CIIOKHBIX BEIIECTB
(xJopuma HaTpHsi); HCCIEJOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peaklud OT
BO3CHUCTBUS PA3INYHBIX (DAKTOPOB; HCCIIEAOBAHHE JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca  JAMCCOLMAIMM  KHCIOT, Inenodyeid W coleid  (BOSMOXKHO — HCIIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaKluil
HOHHOTO OOMeHa (oOpa3oBaHHME OcajKa, BBIJICICHHE Ta3a, OOpa3oBaHHWE BOJBI); OIBITOB,
WITIOCTPUPYIOIUX HTPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peaklil (ropeHue, peakuun
pa3ioXKeHUs, COEOUHEHMs); paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  [TOMOIIBIO
KAaueCTBEHHBIX PEaKLUii Ha MOHBI; pEIIEHNE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajiibl 4 X coeIUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crereHH okucieHus. CTpoeHHe M (PU3MUYECKHE CBOWCTBA MPOCTHIX BEILIECTB — TaJIOTCHOB.
XUMHYECKHE CBOWCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE € MeETaUIaMM, HEMETAJUIAMH,
mienoyamu).  XsopoBogopod. ConsiHas —KWCIOTa, XHMHYECKHE CBOWCTBA, IMOJIyYEHUE,
IpuMeHeHne. JlelicTBHe XJI0pa U XJIOPOBOAOPOA HA OPraHU3M 4eJIoBeKa. BaskHelme XI0pu bl
U UX HaXO0XJIEHUE B IIPUPOJIE.

OO6mas xapaxktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCICHHUS.

Crpoenne u (¢u3nyeckue CBOMCTBA NPOCTHIX BEIIECTB — KHUCIOpOJa M CEpBHI.
AnnoTpornHble MOAU(UKALIMK KUCIOpOia U cepbl. XUMHUUECKUE CBOMCTBa cepbl. CepoBO0pO,
CTpoeHue, PU3NUECKUE U XUMUYECKHEe CBOICTBAa. OKCHABI CEPhl KaK MPEICTABUTENN KUCIOTHBIX
okcunoB. CepHas KuciIoTa, (pU3MUeckue U XUMHYECKHe CBOMcTBa (0OIIMe Kak MpeCTaBUTEINS
KJlacca KUCIIOT M crenuduueckue). XMMUUYECKHE Peakiuy, JIeXkKalue B OCHOBE MPOMBIIIJIEHHOTO
cniocoba monyyeHus cepHoi KucioThl. [Ipumenenue. Coiu CepHOM KHCIOTHI, KaueCTBEHHAs
peakuust Ha cyibdar-uoH. Haxoxpaenue cepsl U €€ COCIMHEHHM B TpHUpPOAE. XHUMHUECKOE
3arpsi3HEHUE OKpY)Karolled cpeabl COeIWHEHUSMHU cepbl (KUCIOTHBIE MO0XKAU, 3arpsi3HEHUE

BO3JIyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHHUS.



OO6mass xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHBIE CTCIICHH OKUCIICHHSL.

A30T, pacnpocTpaHeHue B NpUpoje, pu3ndeckue U XuMudeckue cBoiicta. Kpyrosopor
azora B Ipupoje. AMMHAK, ero (u3nyeckMe W XUMHUYECKHE CBOICTBa, IOJIyueHHE U
npuMeHenrne. Conmu aMMOHMSA, WX (QHU3MYECKHE W XHMHUYECKHE CBOMCTBA, NpPUMEHEHHE.
KavecTBeHHast peakiysi Ha MOHBI aMMOHHS. A30THasi KHCJIOTa, €€ TOJy4YeHHe, (U3HMUECKUe H
XMMUYECKHe CBOMCTBa (00lIMe Kak NpeACTaBUTENs Kiacca KHUCIOT U CIeHU(pHUUEcKue).
Vcnonp3oBaHue HUTPATOB M COJIEH aMMOHMA B KadecTBE MHHEPAJIbHBIX YA0OpEHUH.
XHMMHYECKOE 3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COEIMHEHUSMHU a30Ta (KUCIOTHBIE O,
3arpsi3HEHUE BO3/1yXa, OYBbI U BOJOEMOB).

®docdop, amtorponHbie Moaudukanun Gocdopa, GU3MIECKHE U XUMUIECKHE CBOWCTBA.
Oxcun ¢pochopa(V) u docdopHas kuciaora, Gpuzndeckue U XUMHUECKUE CBOMCTBA, MOTyUYEHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MHHEPATBHBIX y100pEHHUH.

O6mas xapaktepuctuka 371eMeHTOB I[VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHS.

VYraepon, amioTponHble MOAM(DUKALMK, PACIPOCTpaHEHHWE B MpPUPOAE, (U3UUECKUE U
XUMHUECKHe cBoicTBa. Ancopouus. KpyroBopor yraepoaa B npuposae. OKCHIbI yriepoaa, Uux
¢u3nveckne W XMMHUYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBIC OPTaHW3MBI, TIOJTYYCHHUE
U TpUMEHEHHe. DKOJIorM4eckue MpoOieMbl, CBsi3aHHbIE ¢ okcugoM yriepoaa(IV); rumoresa
r7100aJIbHOTO TMOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ @eKT. YronbHas KUCIOTa U e€ CONHU, UX
¢u3nveckue W XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peaxiusi Ha
kKapOoHaT-MOHBL. Vcronb3oBaHre KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHHSX yriepoia
(MeraH, 3TaH, STWIEH, AalleTWIEH, A3TAHOJ, TJIULEPUH, YKCyCHass KHCIoTa). Mx cocmas u
xumuueckoe cmpoenue. IloHsTHE O OHOJOTMYECKH BaKHBIX BEIECTBaX: JKUpax, OeKax,
yIiaeBoJax — M MX POJM B KHM3HM ueloBeKa. Mamepuanvhoe eOUHCMBO OpeaHUyecKux u
Heop2anu4ecKux coeOuHeHul.

Kpemunuii, ero ¢usnveckne M XHUMHUYECKHE CBOWCTBA, IOJNyYeHHE M IPHUMEHEHHE.
Coenunenust kpemMHusi B mnpupone. OOmume mnpencrasienus o0 oxcuzae kpemHus(IV) u
KpeMHHEeBOM kucnoTte. CHUIMKATBL, UX HMCIOJIb30BaHUE B OBITY, MEIUIUHE, IPOMBIIIICHHOCTH.
Baoicnetiviue cmpoumenvHvie Mamepuanbl. Kepamuka, Cmekuio, yemenm, 6emon, dcene306emoH.
IIpobaembl 6e30nacH020 UCNONIL308ANUS CIIPOUMETLHBIX MAMEPUALO8 8 HOBCEOHEBHOU MHCUSHU.

XUMHUECKUI DIKCTIEPUMEHT: W3yYeHHe OO0paslloB HEOPTraHMYECKUX BEIIECTB, CBOWCTB

COJISTHOM KHUCJIOTBI; IPOBCACHHUC KaUCCTBCHHLIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI H Ha6J'IIO,Z[eHI/Ie



MPU3HAKOB MX TMPOTEKAHUsS; OMNBITHI, OTpaxaroume (U3NUYECKUEe M XHUMHUYECKHE CBOMCTBa
TJIOTCHOB U UX COCJIMHECHHH (BO3MOHO HMCIOJB30BaHUE BHUICOMATEPHAIIOB); O3HAKOMJICHHE C
oOpasmamMu XJ0pUI0B (TajJOTeHUIOB); O3HAKOMJICHHE C OOpas3liaMu cepbl U €€ COCIUHCHHUSIMHU
(BO3MOXHO HCIIOJNIb30BAaHUE BUACOMATEpUAOB); HAOMIOJEHUE Mpollecca OOYTIMBaHHS caxapa
MOJ, JCHUCTBHEM KOHILICHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3YYEHUE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEepHOM KHUCIIOTHI, IMPOBEIECHUE KAueCTBEHHOM peakiuu Ha cynb(ar-uoH u
HaONIOZICHUE TIPU3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3MYECKUMH CBOMCTBAMHU a30Ta,
dbochopa U uXx coeauHEHWH (BO3MOXKHO HCIIOJI30BAHHE BHUJEOMATEpHANOB), oOpa3amMu
a30THBIX W (QochOopHBIX YIOOpEeHHUI; MONydeHHe, COOMpaHWe, pacro3HaBaHWE W H3yUCHUE
CBOWCTB aMMMaKa; MPOBEICHHE KAYEeCTBCHHBIX PEAKIMHA HAa MOH aMMOHHUA U (dochar-uoH u
M3y4YEeHHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI
C MeJbI0 (BO3MOXKHO HCIIOIH30BAaHKUE BUICOMATEPUATIOB); U3yUYCHUE MOJIENIel KPUCTATHIECKUX
pemérok anmasa, rpadura, QysuiepeHa; 03HAKOMIICHHE ¢ TIPOIIECCOM aCOPOIMH PaCTBOPEHHBIX
BEIIECTB AKTHMBUPOBAHHBIM YTIJIIEM W YCTPOWCTBOM MPOTHBOTA3a; IOIy4YeHHE, COOHMpaHue,
pacro3HaBaHUE W U3YUYEHHUE CBOMCTB YIVICKUCIIOTO Ta3a; MPOBEACHNE KAYeCTBEHHBIX PEaKIMi Ha
KapOOHAT- W CHUJIMKAT-WOHBI W W3yYeHUE TMPHU3HAKOB HX TPOTCKAHUS; O3HAKOMJICHHE C
MPOAYKIMEN CUIMKATHON NPOMBIILICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«Baxneinme HeMeTauIbl U UX COCTUHEHU .

MeTaibl M UX COeTMHEHHS

OO0mass XapakTepuCTUKa XUMHUYECKHX OJIIEMEHTOB — METAJNIOB Ha OCHOBAaHUU WX
nonoxkeHus B [leproanueckoit cucteme XumMuieckux 3nemeHToB . 1. MenneneeBa u CTpoeHUs
atomoB. CTpoeHue MeTa/uioB. MeTaminyeckas CBsI3b M METAUTMYECKash KpUCTaUTMdecKas
pemérka. DJIEKTPOXUMHUYECKUN pAl HAOpsDKEHUW MeTauioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayioB. OO0mmuMe crnocoObl monydeHus MetaioB. [IoHATHE O KOPPO3UU METAIIOB
OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CriiaBsl (CTallb, YYyTyH, TIOPATIOMUHHMI, OpOH3a) 1
WX TIPUMEHEHHE B OBITY ¥ TIPOMBIIINIEHHOCTH.

[llenounbie MeTamisl: mojioxkenue B [lepronnueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
. 1. MenaeneeBa; CTpOEHUE UX aTOMOB; HAXOXKJICHUE B NpUpoje. PU3HUECKUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kainusi). OKCUAbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB M UX COCINHCHUM.

[IlenoyHo3emMenbHbIE METAJJIBI MarHuid W KaJlblUi: TmonoxxkeHue B Ilepuognyeckoit
cucreMe xumuyeckux smeMeHToB JI. M. MeHnneneeBa; CTpOEHME MX aTOMOB; HAaXOXKICHUE B
npupojae. OU3NYECKUE U XMMHUYECKUE CBOMCTBA MarHus W KaJblUs. BakHeulmne coenuHeHus

KaJbIHsl (OKCHI, THAPOKCU]T, COJN). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHHSI.



AmomuHuil: nonoxkenune B Ilepumonnyeckoil cucreMe XuUMHUYecKHX 3iemeHToB JI. U.
MenzeneeBa; CTpoeHHE aToma; HaxokJeHue B npupojae. dusnueckue U XUMHUYECKHE CBOICTBA
aoMuHUs. AMOTepHbIe CBOMCTBA OKCHIA U THPOKCHUIA ATFOMUHHUSL.

XKeneso: mnonoxenne B Ilepmogudeckold  cUCTEME€  XMMHUYECKHMX  DJIEMEHTOB
JI. . MenpeneeBa; CTpoeHUE aTOMa; HAXOXKACHHE B Ipupoje. PU3NYeCKHe U XUMHUYECKUE
cBoiicTBa xene3a. Oxcumapl, Tuapokcuasl U conu xenesa(ll) u xemesa(Ill), ux cocras, cBoiicTBa
U TIOJIy4EHHUE.

XUMHUECKUI SKCIIEPUMEHT: O3HAaKOMJICHME C O0pa3laMH METaUIOB U CIUIaBOB, HX
(GU3NYEeCKUMHU  CBOWMCTBAMH;, U3y4YeHHE pE3yJbTaTOB KOPPO3UHM METAUIOB  (BO3MOXHO
HCIIOJIb30BaHUE BUIEOMATEpUaIOB), 0OCOOEHHOCTEN B3aMMOJCHCTBHS OKCHUA KalbLUA U HATpUs
C BOJIOM (BO3MOKHO HCIOJIB30BAHNE BUIEOMATEPUANIOB); UCCIIEIOBAHNE CBONCTB KECTKON BOJIBI;
Ipolecca TOPEHHs JKejle3a B KHUCIOpoAE (BO3MOXKHO HCIIOJIB30BAHHE BHJIEOMAaTEpPHAIIOB);
IIPU3HAKOB POTEKAHUSI KAUECTBEHHBIX PEAaKLMi HAa MOHBI (MarHus, KalblMs, aJJFOMUHUS, [INHKA,
xene3a(ll) m sxemeza(Ill), memu(Il)); HaGmroneHWMe W oOMHMCAHWE TPOIECCOB OKpAIIMBAHUS
IUIaMEHH MOHAaMM HATpUs, Kajdus M KalbLusA (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEpPHAJIOB);
ucclieloBaHle aM(pOTEPHBIX CBOMCTB I'MJIPOKCHAA AITIOMHUHHUS M THAPOKCHAA IIMHKA; pelIeHHE
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BakHel1e MeTauibl U UX COeAMHEHUS».

XuMHus U OKpY:KaoLias cpeaa

HoBble MaTepuanbsl M TexHoJoruu. BemecTBa M Marepuansl B MOBCEIHEBHOM KHU3HU
4esoBeKa. XUMHUs U 310poBbe. be3omacHoe UCIoIb30BaHNE BEUIECTB U XUMHUUYECKUX pEaKLUi B
obrTy. IlepBas moMoImb NpU XUMHYECKHUX OKOTaX W OTpaBieHUAX. OCHOBBI IKOJIOTHYECKOM
IrPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpY»Karolleil cpeapl (MpenenbHas IOMyCTUMAas
koHueHTpauus Bemects — [1/IK). Pons xumuu B perieHun 3K0I0rn4eckux npooieM.

[IpupoHbIe MCTOYHUKH YTIEBOJOPOIOB (Yroib, IPUPOAHBIA ra3, He(Th), TPOILYKTH HX
nepepaboTKU, UX POJIb B OBITY M MIPOMBIIIICHHOCTH.

XUMUYECKUI JKCHEPUMEHT: U3ydyeHue oOpa3loB MaTepualioB (CTEKJIO, CILIaBbl
METAJUIOB, TOJIMMEPHBIE MaTEpPHaJIbl).

Me:xnpeamerHbie CBA3U

Peanuzanus MexnpeIMeTHBIX CBA3EH MpU U3YyYEHUH XMMHMHU B 9 KJlacCe OCYIIECTBISETCS
yepe3 UCIHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX TMOHATHM, Tak M TOHATHUH,
SBJISIOIIMXCS] CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0me ecTecTBEHHO-HAYYHbIE MOHSATHA: HAay4HBIH (pakT, TUIOTE3a, 3aKOH, Teopus,
aHanM3, CHHTE3,  KJIacCHpUKAIMs,  IMEePHOAUYHOCTh,  HAONIOJCHHWE,  DKCIIEPHMEHT,

MOJIETTUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN AP PEKT, TEXHOIOTHS, MaTEepUaIbl.



®usuka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJA, H30TOIbI,
pPaMOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUUECKUH 3apsd, MPOBOAHHUKH, MOJYHIPOBOJHUKH,
IU3JIEKTPUKH, (OTOIIEMEHT,BELIECTBO, TENO, 00bEM, arperaTHOe COCTOSHME BEIecTBa, TIas,
pacTBOp, pPacTBOPUMOCTb, KpHUCTANIMYECKas pemI€Tka, CIUlaBbl, (pU3MYEeCKHe BEIMYHHBI,
€IMHHULIBI U3MEPEHUs, KOCMUUECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, COHIIE.

buonorus: dotocunTes, npixanue, 6mochepa, sKocHcTeMa, MUHEpaJIbHbIE yA00peHus,
MHUKpPORJIEMEHTBI, MaKpO’JIEMEHTbI, IUTaTelbHble BemecTBa. ['eorpadusa: armocdepa,

rnupocq)epa, MHHCPAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC HCKOIMACMBIC, TOIUINBO, BOOAHLIC PECYPCHL.



2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEJIMETA

«XHUMMUS»

JINYHOCTHBIE Pe3yJbTAThl OCBOCHUS YUeOHOI0 IpeaMera

JIN4YHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHHS IPOrPaMMBbl OCHOBHOTO 0OIIero o0Opa3oBaHUs
JOCTUTAIOTCSI B XOJle O0y4YeHUs] XMMHUU B €IMHCTBE y4eOHOW M BOCHHUTATEIHHOU JEATEIbHOCTH
Opranuszany B COOTBETCTBUM C TPAJAULMOHHBIMU POCCHUICKUMH COLUOKYJIBTYPHBIMU U
JTYXOBHO- HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMH B OOIIECTBE MpPaBHIAMH U HOPMAMH
MOBEJICHUS U CHOCOOCTBYIOT TMIpoIleccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COIMAIH3AINU
oOydJaronuxcs.

JInuHOCTHBIE pe3yibTaThl OTPaXKaIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

ITaTpnoTHYeCKOro BOCIUTAHUS

1) 1IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HAy4yHOMY HACJeIWI0, TMOHUMAaHUS 3HAYEHUS XMUMHUYECKON HAyKd B JKHU3HU COBPEMEHHOIO
o01miecTBa, CrIOCOOHOCTH BIAAETh TOCTOBEPHOM HH(pOpMaluell 0 MepefoBhIX JTOCTIKEHUSIX H
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHON XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00
YCTpOICTBE MMpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHust

2) TpeICTaBICHHS O COIMAIbHBIX HOPMAaX U MpaBUJIaX MEXJINYHOCTHBIX OTHOIICHUN B
KOJIJICKTMBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO TMOJE3HOH, yueOHO-
HCCJICIOBATEILCKOM, TBOPUCCKOM U APYTUX BUIAX JIEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOI JIeTEIIbHOCTH IMPH BBIOJHEHUH Y4E€OHBIX, MO3HABATENIbHBIX 3a/1a4, BHIIOJHEHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH yUYE€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TpoOLECCe 3TOH y4yeOHOW MAeATeNIbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE
MIOBE/ICHNE U TOCTYNKH CBOMX TOBapHILEH C IMO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUI OCTYIIKOB;

LleHHOCTH HAYYHOI0 MO3HAHUSA

3) MHUPOBO33PEHUYECKUX TPEACTABIEHUI O BEIIECTBE M XHMHUYECKOW peakluy,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M COCTAaBJISIOIIMX OCHOBY JUIS
MOHMMAHUSA  CYUIHOCTH Hay4YHOM KapTUHBI MHpa; MpeACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C MPUPOIHOM CpPENoil, O poiu
XVMHH B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

4) ToO3HaBaTEIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJYYEHUE HOBBIX 3HAHUI MO0 XUMHH,

HEOOXOAMMBIX TSl O0BSICHEHUS HA0II0JaeMBIX MPOIIECCOB U SIBJICHUM;



5) nmno3HaBaTeNbHOW, WH(OOPMAIMOHHOW W YUTATEIHCKOW KYJIBTYpPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIMTEPaTypoH,
JOCTYIHBIMU TEXHUYECKHUMH CPEACTBAMU UH(DOPMAIIMOHHBIX TEXHOJIOTHUH;

6) wuHTepeca K OOyYEHHI0O ¥ TIO3HAHWUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CcamM000pa30BaHUIO, TPOEKTHOM M HCCIEAOBATEIbCKOM ACSATENBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HaNpaBICHHOCTH M YPOBHS 00y4eHHUs B lajbHEeHIIEM;

@®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7)  OCO3HAaHHA LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3710pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBBbIM 00pa3 »KU3HU, OCO3HAHMS NOCIEACTBUA M HENPUATHUS BPEIHBIX
MpUBBIYEK (YMOTPEONEHUSI aJIKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
mpaBuJl 0€30MacHOCTH MpPH OOpallleHHH C XUMHYECKHMH BEIIeCTBAMU B OBITY U peaNbHOMN
*u3HH; TpyA0BOro BOCIIUTAHUS

8) wuHTepeca K MPAKTHUECKOMY HW3Y4YeHHMIO Mpodeccuid M TpyAa pa3IUyHOro poja,
yBa)XK€HHUE K TPYAY U pe3ysbTaTaM TPYAOBOM IeATeIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHHUS
MPEeIMETHBIX 3HAaHWA 10 XHWMHH, OCO3HAHHOTO BBIOOpAa WHIUBUAYATbHOW TpPACKTOPUU
IPOJOIDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB WM MOTPEOHOCTEH; YCHENIHON Mpo(heCCUOHATBHONW NIEeATEIBHOCTH U
pa3BUTHSL HEOOXOJUMBIX YMEHUI; TOTOBHOCTh a1allTUPOBATHCA B MPpOo(eccnoHanbHOM cpee;

IKO0JIOTrHYeCKOr0 BOCIIUTAHUA

9)  9KOIOTHYECKH 1esIeco00pa3HOro OTHOMICHUS K MPHUPOJIE KaK UCTOYHHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS, MOHUMAHHUS IIEHHOCTH 3/I0POBOTO M 0O€30macHOro obpasa
KU3HU, OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U TICHUXHYECKOMY
3I0pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIOZCHMS MpaBHJI OE30MacHOTO MOBEACHUS MpHU padoTe C
BEILIECTBAMM, & TAK)KE B CUTYaLUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HH JIIOJIEH;

10) cnocoOHOCTHM TPUMEHSTH 3HAHMA, IOJydaeMble NPU H3YYEHUH XHUMHUH, IS
penieHus 3a4ad, CBS3aHHBIX C OKPYJKAKIIEW NPUPOAHOW CpEIOil, NOBBIIIEHUS YPOBHS
AKOJIOTMYECKOM KYJBTYphl, OCO3HAHUS TJIO0AIBHOTO XapakTepa JKOJIOTUYECKUX MpodieM u
IIyTE€H UX PELICHUs TOCPEICTBOM METOJI0B XUMHUH;

11) 3KOIOrMYecKOro MBIIIJICHUS,, YMEHUSI PYKOBOJICTBOBATHCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COI[MAJIbHON MPAKTHUKE.

MetanpeaMeTHble pe3yabTATEI 0CBOEHHS Y4e0OHOIr0 peaMera

B cocraBe MmertampeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUMMBIE ISl (DOPMHUPOBAHHS
MHUPOBO33PEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, THUIOTe3a, (HakKT, CUCTEMa,
MIPOLIECC, SKCIEPUMEHT U JIp.), KOTOPbIE HCIIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEeOHBIX

npeaMETax M IO3BOJIAKOT HAa OCHOBC 3HaHWUM U3 dTHUX npeaIMCTOB (bOpMI/IpOBaTL npeaAcCTaBJICHUC O



LIEJIOCTHOW HAayyHOW KapTHMHE MMpa, U yHHMBEpCaJlbHblE Y4eOHblE NEHCTBHUS (I103HABaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATHBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEJIbHOMY IJIAHWPOBAHHIO M OCYIIECTBICHUIO YUEOHON AEATEIbHOCTH.

MertamnpeaMeTHble pe3yJbTaThl OCBOCHHMS O0O0pa30BaTENIbHOW MpPOTpaMMbl M0 XUMHHU
OTpa)karoT OBJIa/ICHUE YHUBEPCAIbHBIMU I03HABATEIbHBIMU JEUCTBUSMH, B TOM UHUCIIE:

ba3oBbIMH JIOTHYECKUMHU AeCTBUAMU

1) yMeHueMm HCIoJib30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS IPU OCBOEHHM 3HAHUIL:
pacKphelBaTh CMBICT XHMHYECKHX TOHATHH (BBLACTATH MX  XapakTepHbIE IPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU HNOHSATHUSMHU), UCHOIb30BaTh MOHATHUS Ul OOBSICHEHUS
OTHENbHBIX ()aKTOB M SBJICHUH; BBIOMPATh OCHOBAaHUS M KPUTEPUU MJs KiIaccu(UKALUU
XMMHYECKHX BEIECTB U XUMUYECKUX PEAKIUI; yCTAHABINBATH IPUYMHHO-CIICICTBEHHBIE CBS3U
MEXy 00BEKTaMU U3YyUEHHsI; CTPOUTH JIOTHUECKUE PACCykIACHUs (MHAYKTUBHBIC, IeTyKTUBHBIE,
10 aHAJIOTHH); JIENaTh BBIBOJIbI U 3aKIFOUEHUS;

2) YyMEHHEM TMpPHUMEHATh B TMpollecce T[O3HAHUS TOHATUS (TpEAMETHbIE U
METaNpeIMETHbIE), CHUMBOJMYECKUE (3HAKOBBIC) MOJENH, MCIOJIb3yeMble B  XUMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC MTPEJICTABICHUS — XUMHUECKHUI
3HaK (CHMMBOJI 3JIEMEHTAa), XUMHUECKas (OopMysIa U YpaBHEHHE XUMHUYECKOW peakmuu — Tpu
pelIeHnr yueOHO-I03HaBaTeNbHBIX 33/1a4; C Y4ETOM 3TUX MOJEJIbHBIX MPEICTaBICHUH BBISBISATh
U XapaKTepu30BaTh CYIIECTBEHHbIE MIPU3HAKU M3Y4a€MbIX OOBEKTOB — XMMHUYECKUX BEIECTB U
XMMUYECKUX PEaKIii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBS3U U
IIPOTUBOPEUMS] B M3Y4YaeMbIX IIpolLeccax M SIBICHMAX; MpeAjaratb KpUTEPUM AJIS BBISBICHUS
THUX 3aKOHOMEpPHOCTEW U MPOTUBOPEUMI; CAMOCTOATEIBHO BBIOMpPATh CHOCOO peleHus
yueOHOIl 3amauM (CpaBHUBAaTh HECKOJBKO BApHMAHTOB peEIIEHUs, BBIOMpaTh Hambosee
MOAXOJAIIMM ¢ yYETOM CaMOCTOSITEIBHO BBIIEICHHBIX KPUTEPHEB);

Ba3oBbIMH Hcci1e10BaTeIbCKMMH 1eHCTBUSIMU

3) yMEHHEM HCIIOJIb30BAaTh IIOCTABJICHHbIE BOMPOCH B KauyeCcTBE HHCTPyMEHTa
[IO3HAHUS, a TaKKe B KayecTBE OCHOBBI Ui (DOPMHUPOBAHMS THIIOTE3bl IO IPOBEPKE
IIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

4) nmnpuoOpeTeHHEe OIbITa MO IUIAHUPOBAHWIO, OpPraHU3alMd M  IPOBEICHUIO
YYEHUYECKUX SKCIIEPUMEHTOB: yMEHHME HaO0aTh 3a XOJOM IpOIlecca, CaMOCTOSITENBHO
IIPOTHO3UPOBATh €ro pe3yibTaT, (OpMyJIHpoBaTh OOOOINEHWS M BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO OIBITA, UCCIEIOBAHUSA, COCTABIIATH OTUET O MPOJIENaHHON paboTe;

Paboroii c undopmanuei

5) yMeHueMm BbIOMpaTh, AaHANU3UPOBATh M  HHTEPHPETUPOBATH  HMH(OPMALIHIO

pa3iINyYHBIX BUIOB U (HOpPM MpENCTaBICHUS, IMONy4YaeMyl U3 Pa3HBIX HCTOYHUKOB (HAY4YHO-



MOMyJISIipHAsl  JTUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBIE MOCOOUS, peCypcCHl
WuTepHeTa); KpUTHUECKH OLIEHUBATH POTHBOPEUYHMBYIO U HEIOCTOBEPHYIO HHPOPMAIIUIO;

6) yMEHHEM NPUMEHSATh pa3IMYHbIE METOAbl W 3alpoChl NpU MOHCKE U O0TOOpe
MHPOPMALIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIS BBIIIOJHEHUS YYEOHBIX H
MO3HABATEJBHBIX 3a/1a4 ONPENEIEHHOTO THIIA; MPHOOPETEHNE OMbITa B O0JIACTH MCIIOIb30BaHUS
MHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTWH, OBJAQJEHHE  KYyJbTYpOH  aKTHBHOTO
WCIIONIb30BAaHUSl PA3NUYHBIX TOUCKOBBIX CHUCTEM; CAMOCTOATEIbHO BHIOMpATh ONTHUMAIBHYIO
dopmy mnpezacraBieHus HHPOPMALUM M WIIIOCTPUPOBATh pellaeMble 3aaud HECIOKHBIMHU
CXeMaMH, AMarpaMMaMH, ApYruMu GopMamu rpaduki 1 X KOMOMHAITUSIMH,

7) yMeHHEM UCHONb30BaTh W  aHaJIM3UpOBaTh B  Mporecce y4eOHOM U
UCCIIEIOBATENLCKON JIeATENbHOCTH HMH(OPMAIMIO O BIUSHUU TNPOMBIIUIEHHOCTH, CEIhCKOTO
X034HCTBa M TPAHCIIOPTA Ha COCTOSIHUE OKPY’KaIOIIeH MPUPOIHON cpeibl;

YHuBepcaaibHbIMU KOMMYHUKATHBHBIMH el CTBUSIMH

8) yMeHHMeM 3amaBaTh BOMIPOCHI (B XOJe IHajora W/WIM IUCKYCCHHU) TIO CYIIECTBY
oOcyxxgaeMoil TeMbl, (HOPMYyJIHUPOBATh CBOM MPEIIOKEHHUS] OTHOCUTEIBHO BBITIOJHEHHS
NPEUIOKEHHOH 3a/1a4H;

9) NPUOOPETEHUE OIbITa MPE3CHTAIlMU PEe3YyJIbTATOB BBIMOJHEHUS XHUMHYECKOTO
JKCTepUMEHTa (J7a00paTOPHOTO OMBITA, JTa0OPATOPHON pPaOOTHI MO WCCIICIOBAHUIO CBOMWCTB
BEIIIECTB, YYEOHOTO MPOCKTA);

10) 3aWHTEPECOBAaHHOCTh B COBMECTHOM €O CBEPCTHHKAMU IO3HABAaTEIbHOW U
HCCIIEIOBATEIILCKONW JEATENIbHOCTH TIPU PEIIEHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yuéTa
OOIUX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHKA (0OCYXICHHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUMA, ONpe/iesieHHe KPUTEPUEB MO OLIEHKE KayecTBa
BBINOJIHEHHOH paboTHI U JIp.);

YHuBepcaTbHbIMU PeryJsiITABHBIMU JIeiiCTBUSAMH

11) YMEHHEM CaMOCTOSITEIIbHO OIpPENeNiTh e JCATEIHHOCTH, TUIAHHPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATENBHOCTD,
BbIOMpaTe Hanboinee 3(dekTuBHBIE CrOCOOBI pelieHust y4eOHBIX M IO03HaBaTEIbHBIX 3aad,
CaMOCTOATENIBHO COCTaBJIATh WM KOPPEKTUPOBATH IPEUIOKEHHBIN QJITOPUTM JEHCTBUN IIPU
BBITIOJIHEHUH 3aJaHUi ¢ Y4YETOM TIOJyYeHHsI HOBBIX 3HAHWMH 00 HM3y4aeMBIX OOBEKTaX —
BEIIECTBAX U PEaKIMSIX; OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHOMN IEIH;

12) yMeHueM HCIONB30BaTh M aHAIM3MPOBATH KOHTEKCTHI, MpelaraéMble B YCIOBUU
3aJ1aHAMN.

IIpeaMeTHBIe pe3y/IbTATHI OCBOCHHUS Y4eOHOIr0 NpeaMera

8 KVIACC




1) packpvieamb cmbicn  OCHOBHBIX XMMMUYECKHX MOHATHUH: aToM, MOJIEKyJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHASA), BAJIEHTHOCTh, OTHOCHTENbHAS aTOMHas M MOJIEKYJsSIpHAsh Macca, KOJIUYECTBO
BEIIECTBA, MOJIb,MOJIIPHAsl Macca, MaccoBas J0JII XMMHUYECKOTO 3JIEMEHTAa B COEAMHEHUH,
MOJIApHBIA O00BEM, OKCHJ, KHCIOTAa, OCHOBAHHE, COJb, 3JIEKTPOOTPULIATEIBHOCTb, CTENECHb
OKHCIICHUS, XUMHUYECKasi peaklus, KiaccupuKalus peaklUuil: peakluuu COeIWHEHUs, PEeaKIUH
pa3joXKEHUs, PEaKIUy 3aMEIlleHHUs, peaklud OOMeHa, HK30- M IHAOTEPMUYECKHE pEeaKIuu;
TEIUIOBOM (P PEKT peakiuu; SApo aToMa, JICKTPOHHBIN 0l aToMa, aTOMHasi OpOUTab, Pauyc
aToMa, XMMHUYECKasi CBsA3b, MOJISIPHAS M HENOJSpHAas KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBasi J0JIs BellecTBa (IPOLEHTHAsI KOHLIEHTPAlIKsA) B PaCTBOPE;

2)  unmrocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX MOHATHH (cM. m. 1) u
IIPUMEHATDH 3TU MOHATHUS IIPU ONMCAHUU BELLECTB U UX IPEBPAIICHUI;

3)  ucnonv3osamv XUMHYECKYIO CHMBOJIMKY JJISI COCTaBIICHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

4)  ompedensamb BAJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX; CTETECHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; MPUHAIJICKHOCTD BEIIECTB K ONpeIeIEHHOMY
KJIACCy COCAMHCHHHA TO QopMylsiaM; BHJ XUMUYECKOW CBsI3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHMYECKUX COCIUHEHMSIX;

5) packpvisamv  cmwicn  llepuogmueckoro  3akona J[. WM.  MeHneneena:
JEMOHCTPUPOBATh TOHUMAaHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX IJIEMEHTOB
oT ux mnojoxeHuss B Ilepuoamueckoil cHUCTEME; 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO- MOJIEKYJIIPHOTO YY€HHs, 3aKOHa ABOrajpo; onucwvlgéams u
xapaxkmepuzoeams TabmuuHyo ¢opmy llepuonnyeckoil cUCTeMbl XHUMHYECKHUX HJIEMEHTOB:
pa3inuaTh MOHATUS «TJaBHas moarpynmna (A- rpymnma)» u «mnobounas nmoarpynmna (b-rpymma)y,
Mayible ¥ OONbLIME TEPHOIBl; COOMHOCUMb O0O3HAUYEHUS, KOTOpble HMEIOTCS B Talimie
«Ilepmognyeckass cucrema xumuueckux osnemeHtoB JI. M. MeHneneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii sAapa, odiiee
YHCJIO 3JIEKTPOHOB M PACIPEEIICHNE UX 10 3JIEKTPOHHBIM CIIOSM);

6) kaaccuguyuposamv ~ XUMHUECKHE  DIIEMEHTBHI, HEOPTaHWYECKHE  BEIEeCTBA;
XUMHUYECKHE PEeaKINH (II0 YUCIY M COCTaBy YYaCTBYIOUIMX B PEAKIMH BELIECTB, 110 TEIJIOBOMY
sddexty);

7) xapaxmepuzoeams  (onucviéams) OOIME XUMHUUYECKHE CBOWCTBA  BEIIECTB
pa3IMuYHBIX KJIACCOB, IOATBEPXkJas ONHCAHME IPUMEPAMU MOJIEKYJISIPHBIX ypaBHEHUN

COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaxunﬁ;



8) npoeHosupoeams CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa;
BO3MOYXHOCTH NMPOTEKAHHSI XUMUYECKHUX MTPEBPALICHUH B pAa3IUYHBIX YCIOBUSX;

9) 6vluuciAMb® OTHOCUTENBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 10 (opMyJie COeIMHEHHS; MacCOBYIO JIOJIIO BEIIECTBA
B PacTBOPE; MPOBOJUTH PaCUYETHI IO YPABHEHUIO XUMHUECKOHN peaKIIny;

10) npumensams OCHOBHBIE OINEpALMM MBICIUTEIBHOW NEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CUCTEeMAaTHU3allhI0, KIACCU(UKALMIO, BBISBICHUE MPUYMHHO-
CIICICTBEHHBIX CBSI3€ — i1 M3yUeHUS CBOWCTB BEIIECTB W XUMHUYECKHX DPEaKIIHii;
€CTECTBEHHO- HAyuyHbl€ METOJIbl IO3HAHUS — HAOJIIOJIEHUE, W3MEpPEHUe, MOJEIUpPOBaHUE,
AKCIIEPUMEHT (peabHbIA U MBICJICHHBIN);

11) credosamv mpaBuiIaM TONB30BAHUSA XHUMHYECKOW TOCYIOH M J1abOpaTOPHBIM
o0OpyJIOBaHMEM, a TakXe TIpaBWwiaM oOOpalleHHus C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUUSMH 110 BBIIIOJIHEHUIO Ja0OPAaTOPHBIX XUMHYECKHUX OIBITOB [0 IOJYyYEHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
onpenenEéHHOW MaccOBOM J0ieil pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH M MPOBOJUTH
XUMHMUYECKHE SKCIEPUMEHTHI [0 PACIO3HABAHMIO PACTBOPOB ILEJIOYEH M KHUCIOT C IOMOIIBIO
MH/IUKATOPOB (JTaKMYC, (heHONMPTaICHH, METUIOPAHXK H Ip.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHUUECKHUX MOHITHIA: XUMUYECKHI JIEMEHT, aToM,
MOJIEKyJ1a, HMOH, KaTHOH, AHWOH, IPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTD,
AJEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKIMs, XUMHUYecKas CBS3b,
TEIUIOBOM 3P PEeKT peakiiu, MOJb, MOJIAPHBIA 00BEM, pacTBOP; ANIEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JUCCOLMAIMS, PEAKIMH HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKoe
paBHOBecHe, oOOpaTHMble W HEOOpaTHMble pPEaKIHUH, OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC
peakiuy, OKUCIMTEIb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAaHOBJIEHUE, aJUIOTPOIMS,
am(pOoTepHOCTh, XUMUYECKas CBs3b (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKasi), KpUCTasinyecKas
pemérka, KOppO3usi METaUIOB, CIUIaBbl; CKOPOCTh XHUMHUYECKOW peakiuH, MpeaeabHO
nonyctumas konnentpanus (ITIK) BemecTsa;

2)  uwnrocmpuposams B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHSTH 3TH TIOHSATHS TIPH OTIMCAHUH BEIIECTB M MX TPEBPAIICHU;

3)  ucnonv3zoéams XUMHUYECKYI0 CHMBOJHKY JAJIsi COCTaBlIeHUS (OpPMyYJT BEUIECTB U
YPaBHEHUN XMMHUUYECKUX PEAKIIUA;

4)  onpedensimv BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX DJJIEMEHTOB B
COEIUHEHMSIX PA3JIMYHOrO COCTaBa; IMPHUHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy

CO@,Z[I/IHCHI/Iﬁ 110 Q)OPMYJ'I&M; BU XHMHYCSCKOH CBA3U (KOB&J’ICHTH&H, HOHHas, MeTaJ'IJ'II/I‘{eCKaH) B



HEOPraHWYEeCKUX COCJMHEHUSX; 3apsj HOHA M0 XWMHUYECKOW (opmyse; XapakTep cpelnsl B
BOJHBIX pAcCTBOpPax HEOPTraHWYECKMX COCAMHEHWH, THI KPUCTAJUIMYECKOH  pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

5) packpvieams  cmwuicn  llepuoamueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPHPOBATh €r0 TMOHHMAaHUE: ONUCLIBAMb U XAPAKmMepu3oeams TAOIUIHYIO (GopMy
[lepromnveckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iiMyaTh MOHATHS «TJaBHAs MOJTPYIIa
(A-rpynma)» u «mo6ouHas noarpymma (b-rpymnma)», Mansie U OOJBIITNE TEPUOIBI; COOMHOCUND
0003Ha4YeHUsI, KOTOPBIE UMEIOTCS B MIEPHOAMUYECKON TaONIuUIle, C YUCIOBBIMU XapaKTEPHUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sijpa, oOlee YUCIO JIEKTPOHOB U
pacrpeiesieHue uX 1O JEKTPOHHBIM CIIOSIM); 00bACHAMb OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M MX COCAMHEHUN B Mpeeiax MallbIX MEPUOJ0B U TIIaBHBIX MOATPYIII C
yu€TOM CTPOEHHS UX aTOMOB;

6) kaaccuguyuposamv ~ XUMHUECKHE  DIIEMEHTBHI, HEOPTraHWYECKHE  BEIECTBA;
XAMHAYECKHE Peakuy (10 YHCIYy M COCTaBY YYACTBYIOUIMX B PEAKIMH BEHIECTB, IO TEIUIOBOMY
a¢dekTy, M0 U3MEHEHUIO CTETNeHEeNW OKUCICHUS XUMUYECKHUX 3JIEMEHTOB);

7)  xapakmepusosamu (onucwviéamy) odOuMe U cnenuduIeckue XMMUYECKHE CBOHCTBA
MPOCTHIX M CJIOXHBIX BEIIECTB, MOATBEPXK/Iasi OMUCAHNE TPUMEPAMH MOJIEKYJISIPHBIX ¥ MOHHBIX
YpPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

8) cocmasnamv ypaBHEHUS SJICKTPOJIUTUYECKOM IUCCOIMAIMM KHUCIOT, ILIENO0Yed U
COJiell; TONHBIE M COKpAIIEHHBIC YpPaBHEHHS pEaKlMii MOHHOTO OOMEHA; YpaBHEHHS peakIui,
MOJTBEPKIAIONIMX CYIIECTBOBAaHUE T'€HETUYECKON CBSI3M MEXIY BEIIECTBAMHU PAa3JIMYHBIX
KJIaCCOB;

9) packpvieams CyIIHOCTh OKUCIUTENHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHca ITUX peaKIuii;

10) nmpoenozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOYKHOCTH MPOTEKAHHUS XUMHYECKHIX TPEBPANICHUN B PA3ITUYHBIX YCIOBUSIX;

11) e6vluuciims OTHOCUTENBHYIO MOJEKYJISAPHYIO M MOJSPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 10 (opMyJie COeTMHEHHS; MacCOBYIO JIOJIIO0 BEIECTBA
B PacTBOPE; MPOBOANUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIni;

12) cnedosame TmpaBUIIaM TOJB30BAHUS XHUMHUYECKON MOCYIOW M J1aOOpaTOpHBIM
o0opy/soBaHMEM, a TakKe IMpaBWiIaM OOpalleHus C BElIeCTBAMH B COOTBETCTBHM C
WHCTPYKUHUSMHU TI0 BBIMIOJIHEHUIO JaOOPAaTOPHBIX XUMHYECKHUX OIBITOB IO TOIYyYEHUI0 U
COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AaMMHUAKa U YTJIEKHCIIOTO Ta3a);

13) nposooumsv peakuuy, TOATBEPKIAIONINE KAYeCTBEHHBI COCTAaB pPa3IHYHBIX

BEIIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI- OpoMUA-, MOAMI-, KapOoHaT-, docdar-,



CHJIMKAT-, Cy.]'II)(I)aT-, TMAPOKCUA-UOHBI, KAaTUOHBI AMMOHHUA W HMOHBI H3YYCHHBIX MCTAJJIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB.



3. TEMATUYECKOE IIJIAHUPOBAHUE

8 kuacce
Ne JlaTa 0P
Tema ypoka
wiaH | ¢pakr

1 | BBoauslii unctpykrax no Th npu pabote B https://resh.edu.r
kabunere xumun. [Ipenmer xumun. Ponbs xumun B u/subject/lesson/
YKU3HH YE€JIOBEKa. 1521/start/POIII

2 | Meroapl u3y4eHHUs] XUMHH ypok Nel

https://joyteka.co

3 ArperatHble COCTOSHUS BEIIECTB m/

4 LIpakmuueckas paboma Nel. http://maratakm.
«3HAKOMCMBO ¢ 1A00PAMOPHLIM 000PYO0BAHUEM. N
[pasuna mexnuxu 6e3onacuocmu npu pabome 6 narod.ru Caiir
XuUMu4eckom Kabumneme. «Munp xumMun»

https://resh.edu.r
u/subject/lesson/
1522/start/

5 dusnueckue SIBICHUS B XUMHUHU https://resh.edu.r

6 | Ilpaxmuueckas paboma No2. Ananusz nougul. u/subject/lesson/

1486/start/

7 | ATOMHO-MONEKYIsIpHOE yueHHe. X UMUYECKUE http://webeleme
SJICMCHTDI nts.narod.ru

8- | 3Haku XUMUYECKHX dlieMeHTOB. [lepuonnyeckas https://xumuk.1u/

9 | Tabmuua JI.11. Menneneesa igra_tm/

10 | Xumuaeckue GOpMyJIbl. https://videourok

i.net/video/4-

11 | Banenraoctsb khimichieskaia-

- formula-

12 otnositielnaia-

13 | Bxognas xoHTpoOsBHAS paboTa atomnaia-i-

14 | Xumnueckue peakuuu. [IpuzHaku u ycioBus ux moliekuliarnaia-
MIPOTEKaHUSI. massa.html

https://resh.edu.r

15 | 3akoH cOXpaHEHHsI MacChl BEMIECTB. XUMUYECKUE u/subject/lesson/

- | peakuum. 1520/start/

16 https://chem8-

17 | Tubl XUMUYECKHMX PEAKIMI vpr.sdamgia.ru/

18

19 | [ToBTOpenue u 0606menue Temol. [loaroToBka K
KOHTPOJIBHOH padore.

20 | Konrpoabnas padora Nel «HavanbHble
TMOHSATHS XUMHUM

21 | Bo3nyx u ero cocras. https://internetur

ok.ru/lesson/che

22 | Kucnopon. mistry/8-

23 | IIpaxmuueckas paboma Ne3. Ilonyuenue, klass/bvewestva-
coouparue u pacno3Hasanue Kuciopood. i-ih-

24 | Okcuppl, prevraweniyab/s

25 | Bomopoa. ostav-vozduha

26 | IIpaxmuueckas paboma Ne 4. [lonvuenue, https://resh.edu.r

cobupaHue u pacnosHaganue 6000pood.

u/subject/lesson/
2447 /start/



https://joyteka.com/
https://joyteka.com/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://chem8-vpr.sdamgia.ru/
https://chem8-vpr.sdamgia.ru/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://videouroki.net/video/4-khimichieskaia-formula-otnositielnaia-atomnaia-i-moliekuliarnaia-massa.html
https://videouroki.net/video/4-khimichieskaia-formula-otnositielnaia-atomnaia-i-moliekuliarnaia-massa.html
https://videouroki.net/video/4-khimichieskaia-formula-otnositielnaia-atomnaia-i-moliekuliarnaia-massa.html
https://xumuk.ru/igra_tm/
https://xumuk.ru/igra_tm/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/

https://resh.edu.r
u/subject/lesson/
3119/start/

27 | Kucnorsr https://www.yakl
28 | Comu ass.ru/p/himija/8
29 | IIpomexyTouHasi KOHTpOJIbHAs paboTa -
30 | KonmnuecTB BemiecTBa. MossipHast Macca BellleCTBa. klass/raschetnye-
31 | Monspublit 00bEM Ta30B. 3aK0OH ABOTAIPO zadachi-po-
32 | Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM ITOHSATHI khimii-
- «KOJIMYECTBO BEUIECTBA», KMOJIAPHAS Maccay, 14608/kolichestv
33 | «MOnsIpHBII 00BEMY, «UUCIO ABOTaAPOY. 0-
veshchestva2267
76/re-91aeSac2-
1e8d-416d-936f-
0645b96f2afa
34 | Boga. OcHoBaHwus. https://resh.edu.r
35 | PactBopel. MaccoBas 1011 pacTBOPEHHOTO u/subject/lesson/
BEIIECTBA. 2062/start/
36 | IIpakmuueckas paboma NeS. [Ipueomosnenue
pacmeopos coiell ¢ ux 3a0aHHOlU MAccoB80U QOeEl.
37 | O0oOIIeHNE M CHCTeMaTH3allus 3HAHUH 110 TeMe
«BakHelnmue npeacTaBUTeN I HEOPraHUYECKUX
BemecTB. KoanyecTBEHHbIC OTHOIICHHS B XHMHH)
38 | KonrpoJsbHasi padora Ne2. «BaxHeiimue
NMpeACTABUTEIN HEOPraHUYECKUX BellecTB.
KosmyecTBeHHbIE OTHOLIEHUS B XUMH I
39 | Oxcunsl. Knaccudukarus u cBoOMCTBA. https://jovteka.co
40 | OcHoBanwms. Mx knaccudukaius 1 CBOWCTBA. m/
41 | Kucnotsr: knaccudukaius 1 CBOUCTBa https://chem8-
- vpr.sdamgia.ru/
42 https://resh.edu.r
43 | Comu. Knaccuduxarus u cBoicTBa. u/subject/lesson/
- 2441 /start/

44 https://resh.edu.r
45 | I'enernyeckas CBsI3b MEXIy Kjaccamu u/subject/lesson/
HEOpPraHN4CCKUX BCIICCTB. 2440/start/

46 | IIpakmuueckas paboma No6. Pewenue
IKCNEPUMEHMANILHLIX 3A0aH.
47 | O6o0O0IIeHNE ¥ cCHCTeMaTH3alksl 3HAaHUH 10 TeMe
«OCHOBHBIE KJIaCChl HEOPTAHHMYECKUX COCTUHEHHIN
48 | KonrpnosbHasi pabGota Ne3. «QCHOBﬂble KJIACChI
HEOPraHUYeCKHX COeTUHEHUD»
49 | EcTecTBeHHBIC ceMelicTBa XUMHUYECKUX 3JICMEHTOB. https://resh.edu.r
AMQOTEpHOCTS. u/subject/lesson/
50 | OTkpbITHE MEHeneeBbIM MePHOANYECKOTO 3aKOHA. 2053/start/
https://resh.edu.r
51 | OCHOBHBIE CBEJICHUS O CTPOCHHH aTOMOB u/subject/lesson/
2051/start/
52 | CtpoeHue 3IeKTPOHHBIX 000JI04YEeK aTOMOB https://chem-
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https://resh.edu.ru/subject/lesson/3119/start/
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Menneneena. oge.sdamgia.ru/
53 | Ilepuoauueckuit 3axon J.1. Menneneesa u
CTPOCHHE aToMa
54 | XapakTepucTHKa XUMUYECKOTO JIEMEHTa Ha
- OCHOBAHHUH €T0 TOJIOKEHUS B IEPUOTUUECKON
55 | cucreme.
56 | 3nauenue [lepuoandeckoro 3akoHa 1
[Teproanyeckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB
JI.1. MeHnpaeneeBa.
57 | MoHHast XuMu4ecKas CBI3b. https://resh.edu.r
u/subject/lesson/
58 | KoBaneHTHas XUMHUECKas CBSI3b 2439/start/
KoBanienTHasi HenoJisipHasi CBS3b. https://resh.edu.r
59 | KoBaneHTHas nossipHas CBS3b. u/subject/lesson/
2048/start/
60 | Merannnyeckas XuMHA4ecKas CBS3b. https://resh.edu.r
u/subject/lesson/
61 | CtemeHb OKUCTICHHS. 2438/start/
- Pemenue ynpaxknenuii no teme «CteneHpb https://resh.edu.r
02 | OKHCICHHS u/subject/lesson/
3122/start/
63 | OKHCIUTETLHO-BOCCTAHOBHUTELHBIE PEAKITUH. https://chem-
peLIEHNE YIIPA)KHEHUH. oge.sdamgia.ru/
64 | YopaxxHeHHs B COCTaBJICHUH OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHil.
65 | O0OoOmImEeHHe U cUCTEeMaTH3alMs 3HAHUI 110 TEMaM
«I13 u I[ICXD JI.1. MenneneeBa u CTpOCHHUE
atoma» u «Ctpoenune BemecTBa. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUI.
66 | KontpoabHas padora Ne4, «I13 u IICXD ..
MenpeneeBa u ctpoenne atroma» u «Ctpoenue
BentecTBa. OKHUCINTEIBHO-BOCCTAHOBUTEILHbIE
peakuum.
67 | PesepBHoe Bpems. Kondepenmus: «Xumus u

68

KU3HB
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