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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepaibHOM paboueil MporpaMMel
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1o XxuMuM Ha€T MPENCTaBICHUE O MENsX, OOIel cTpaTeruu
oOy4eHHs, BOCHHTAHUS U PAa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npenMera, YCTAHABIIMBAET 00s3aTeNbHOE IpeIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro mo KiaccaM W CTPYKTYPUPOBAaHHUE IO
pasienaM M TEeMaM MpPOrpaMMbl IO XHWMHH, OINPEAEISET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YUYEHUSI XUMHUU C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU Y4€OHOro MpoIecca, BO3PACTHBIX
0COOEHHOCTEeW  00ydYarolmuxcsi, ONpenenseT BO3MOXHOCTH MpeaMera IS
peanm3anuyu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBaHUN K
pe3yabTaram 00yueHUss XUMUU Ha YPOBHE 1IeJIed U3ydeHHUs MpeIMEeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYArOMIErocss MO OCBOEHHUIO
y4eOHOIr0 COJIepKaHMUsL.

3HaHUWE XUMHHM CIYKUT OCHOBOM [JIsi (OPMUpPOBAHHUS MHPOBO33PEHUS
o0Oy4aromierocsi, ero MnpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrpatoT (GopMUpYyEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUU M 00 HBOJIIOIUU BEMICCTB B MPHUPOJE, O MYTSAX PEIICHUS TI00aTbHBIX
npo0JjieM YCTOMYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CBIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3PABOOXPAHECHHUS.

HN3y4yenue xumum:

v/ CIIOCOOCTBYET  pealiu3allil  BO3MOXHOCTEH IS  CaMOpa3BUTUS U
dbopmMupoBaHus KyJIbTYphl INYHOCTH, €€ 00I1Iel U (PYHKIIMOHATLHON IPAMOTHOCTH;

v/ BHOCUT BKJIaJl B ()OpPMHUPOBAHME MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4JaromMxcs, HABBIKOB HX CAMOCTOSTENBHOW y4eOHOW JIESATeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B MPO(HECCUOHAIBHOU JIESITEIbHOCTH;

v/ 3HAKOMHUT CO CHNEUM(PUKON HAYYHOIO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroIuXcs;



v/ c1ocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAY4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHMUECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOYyYEHHM XUMHUU OOECTICUMBAIOTCS CIEIHU(PUKON
ColepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCA  MEJaroruyecKku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTare eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIIET0 0Opa30oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHCSI CUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHUM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUHN
OpraHUY€eCKON XUMUHU.

CtpykTypa comepXaHus MPOTrpaMMbl MO0 XUMUU Cc(PopMUpOBaHAa Ha OCHOBE
CUCTEMHOro moaxoja k e€ u3ydeHuto. CopepkaHue CKIaJbIBA€TCA U3 CUCTEMBI
MOHSTUM 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHI O XUMHYECKON
peakiuu. OO6e 3T CUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEICTABICHUN
Pa3HOTO YPOBHSL:

v/ aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

v llepuommueckoro 3akoHa JI. M. MenaeneeBa kak OCHOBHOIO 3aKOHa
XUMUH;

v/ YU4E€HHS O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

v/ TIPEJICTABJICHUN 00 DJICKTPOJIUTHUYECKON JUCCOIMAIIMM  BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS pPACCMATPUBAIOTCA HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JpPYyromy, BBINOJNHAS (QPYHKIUU OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI MU BO3MOXHOCTEW MPAKTUYECKOIO0 NMPUMEHEHUS U TOIYyYECHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIISIOIICH HAyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
MEeToAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpyX aloluil MUpY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KIacey.

[Ipu w3ydyeHHH XUMHH TPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JESATeTbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mnpeamMera COCTOUT B (DOPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEHUIHX (PaKTOB, MMOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,



JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
npuoOIIEHUH K HAayYHbIM METOJaM TMO3HaHUA TMPU M3YYECHUU BEIIECTB U
XUMUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Y4eOHO-IIO3HABATENLHOW H  Yy4eOHO-MCCIIEI0BATEIhCKON
JeSTENHbHOCTH, OCBOCHHWU TPABWI Oe30mMacHOro oOpamieHusi ¢ BEIEeCTBAMH B
MMOBCEIHECBHOM KU3HU.

[Ipu M3ydeHMu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHHs Ba)KHOE
3HaUYCHHE MPUOOPENH TaKue e, KaK:

v (hopMHUpOBaHWE WHTECIICKTYaTbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

v/ HampaBJICHHOCT,  OOyYeHHS Ha  CHCTEMaTHYeCKOoe  MpHUOOIIeHHE
0o0y4Yarommxcsi K CaMOCTOATENIbHOW TMMO3HABATEILHOM JESITENbHOCTH, HAyYHBIM
MeToAaM TMO3HaHUus, (POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

v’ obecrieueHre yCIIOBHM, CITOCOOCTBYIOIMNUX MPUOOPETEHUIO 00YyUJarOIIMMHUCS
OMbITa PA3HOOOPA3HOU JEATEIIbHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), UMEIOIIMX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JIESITEIbHOCTH;

v (opmupoBaHne 00meH (QYHKIIMOHAIBHOW W  €CTECTBEHHO-HAyYHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YyMEHUU OOBSCHATH U OLECHUBATHh SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3Yys 3HAHUS M OMbBIT, MOJYyYCHHBIC MPHU H3YYEHUU
XUMHUH, TPUMEHITh HMX TMPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYZIOBOU JEATEIBHOCTH;

v (opMupoBanne 'y oOydyaromuxcsi T'yMaHUCTUYECKUX  OTHOIICHHM,
NOHUMAaHUSI UEHHOCTH XHUMHWYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
1IEIeCO00pa3HOr0 TMOBEAEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B MLEJAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOIIEH IPUPOIHON CPEBI;

v/ pa3BUTHE MOTHBALIMM K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOdWIIsS M HAMPABICHHOCTH NabHEUIIETrO
o0y4eHusl.

OOuiee 4YKMCIO 4YacoB, OTBEAEHHBIX JUISl M3YYEHUsS XHMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJlelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP XAHME OBYYEHUA

8 KUIIACC

IlepBoHaYaIbLHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XuMHUM B KU3HU 4YeJOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. du3nyeckue CBOMCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHHE
BenlecTB. [loHsATHE O MeTOAaxX MO3HAaHUA B XMMHUU. YHCThIE BELIECTBA U CMECH.
Cnoco0sbI pa3jienieHust CMecei.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE O3JeMEeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClloXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qopmyna. BaleHTHOCTH aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. (OTHoOcHUTeNbHAas aToOMHas Macca.
OTtHocuTenbHas MOJEKyJsipHast Macca. MaccoBasi 10151 XMMHUYECKOTO AJIEMEHTA B
COCJINHEHHUH.

KomnuecTBo BemecrBa. Moinb. MonsipHas macca. B3auMocCBsI3b KOIIMYECTBA,
Macchl M 4HCJAa CTPYKTYPHBIX €IMHHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHHUN.

Du3NuecKue U XMMHUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsI MAacChl BEUIECTB. XMMHUYECKHE ypaBHeHMs. Kiaccudukanms
XUMHUYECKUX PEaKIUil (COeMHEHUs, PA3I0KEHUs, 3aMEeIleHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCY/IOH, MpaBUIaMu pabOTHI B J1aOOpaTOpuu U
npuéMamMu oOpanieHusi ¢ J1abopaTopHbBIM OOOPYIOBAHUEM, U3YUEHHE U ONUCAHUE
buznuecknx CBOMCTB 00pa3l[OB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usznuecknx (TUIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAECHCAlUSI BOABI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKaJIMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/IEMCTBUE MeJla C KUCIIOTOM) SIBJIEHUH, HaOJI0/IEHUE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiMil (pasiioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIIOM Oapusi, pa3jioKeHUEe THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pactBopoM conu menu (I1),
U3Yy4YEeHHE CIOCOOOB pPA3ZENICHUs CMECEil: C MOMOUIbI0 MarHura, (puiabTpoBaHUE,
BbINIapUBaHUE, TUCTUIUISAIMS, XpoMaTorpadus, MPOBEIEHUE OYUCTKU MMOBAPEHHOM
conmu, HaONIOJeHWE W  ONUCAaHWE  pe3yJIbTaTOB  MPOBEJACHHS  OIbITA,
WUTIOCTPUPYIOIIET0 33aKOH COXPAHEHHMSI MAacChl, CO3/IaHHE€ MOJENEH MOJIEKYJI
(IapocTepKHEBBIX).

BaskHeiimue npeacTaBuTe M HEOPraHMYECKNX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopon — 3j€eMEHT M IpocToe
BemiecTBo. Haxoxaenuwe kuciopojga B Tpupoae, (U3MUecKue U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIyYEHHUSI KHUCIIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoJia B mpupoje. O30H — alyioTponHas Moau(uKaius KUCIopoa.

TemnoBoit 3p(HEeKT XUMHUYECKON peaklnH, TEPMOXUMUUYECKHE YpaBHEHMSI,
9K30- M JHAOTEPMHUYECKHE pEeaKIuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MUECKUEe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIoCcOoObI
nonydyeHus. Kucnorsl u conu.

MonspHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.

Oduznueckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1015 BellecTBa B pacTBOpE. XUMHUUYECKHE CBOMCTBa BOAbI. OCHOBaHUSI.
Ponw pacTtBOpoB B mpupojie ¥ B KU3HU deloBeka. KpyroBopoT Bojbl B MpUpO/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuuenuit. Oxcuawl. Knaccudukanms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIe) W
HeconeoOpasyromue. Homenknatypa okcugoB. Du3uYecKMe U XUMUYECKHUE
cBoMcTBa OKCUOB. [lonydeHne OKCHIO0B.

OcHnoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMmeHknarypa ocHoBaHuid. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUN.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. ®Ouznudeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Pan axktuBHoct MertayuioB H. H. bekerosa.
[TomyueHnue Kucior.

Comu. Homenknatypa cosieil. @U3MYECKUE U XMMHUYECKUE CBOWMCTBA COJICH.
[Tonyuenue coien.

I'eneTnyeckas CBI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaQ4eCTBEHHOE ONPEAECICHHUE COJIEPIKAHUS KUCIOPOAa B BO3AYXE, MOIYyUYEHHUE,
coOuMpaHue, pacno3HaBaHUE€ M U3YYCHHE CBOMCTB KHUCJIOPOJa, HAOI0/ICHNE
B3aUMOJICHCTBUSl BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHHME C oOpa3laMHu OKCHUIOB U
OMMCAaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHUE WU H3Yy4YCHUE
CBOMCTB BOJiOpoja (TOpeHwue), B3auMojaecTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOKHO HMCIOJIb30BaHUE BHICOMATEPUAIIOB), HAONIOJCHNE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAHUE OCOOEHHOCTEW pPACTBOPEHHUSI BELIECTB C
pa3IMYHONM  PACTBOPUMOCTBHIO, TPUTOTOBJIICHUE PACTBOPOB C OMPEIETIEHHOU
MacCOBOW J10JIell pacCTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE BOJBI C METajlaMu
(HaTprieM ©  KaiblMeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB,
HA0JII0/ICHHE U3MEHEHHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydyeHue B3auMmopeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIOT C MeETajulaMH, PEAKUHUW HEUTpaln3alud, IIOJYYEHHE HEpPAaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
OKCIEPUMEHTAJBHBIX 3aad MO TeMme «BakHellne Kiacchl HEOPTaHUYECKHUX
COEIMHEHUI.

IMepuonuuyeckuin 3akoH u Ilepuoguyeckass cucTeMa XHUMHYECKHUX
jemeHTOoB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKHCIMTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBbie TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsiTne 0O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE W IIEJTOYHO3EMEIbHBIE METALIbL,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUJIBI.

[Tepuognueckunii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKUX 3JIEMEHTOB /[.
N.  MengeneeBa.  KopoTkomepuomHas u  JIUHHONEpUOAHAs  (HOPMBI
[Tepronnueckoii cucrembl xumuueckux aneMeHtoB [[. M. MenneneeBa. Ilepuoas
u rpynnbl. DU3NYECKUIT CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB MepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHMS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYIIAM U IIEPUOAAM.

3nauenue [lepnoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuUTHs Hayku W npaktuku. J[. M. MenneneeB — yuy€HbIM U
IPaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTENIBHBIE — PEAKLIUU.
IIponecchl okucneHns U BOCCTaHOBIIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe OO0pa3IoB BEIIECTB METAVIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUAA ILIMHKA C pacTBOPAMHU KHUCJIOT M UICJIOYEH, IPOBEIECHHUE OIBITOB,
WUIFOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pa3ioKeHUsl, COCMHEHUS).



Mesxcnpeomemmunie céasu

Peanmmzamust MexXnpeaMeTHBIX CBsS3€d MpU W3YYeHHMH XMMHH B 8 Kiacce
OCYIIIECTBIISICTCS 4epe3 HCIOIb30BaHME KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
MOHSITHH, TaK U TOHSATHH, SIBJISIONUXCS CUCTEMHBIMH ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHA: HAYYHBIH (DakT, THUMOTE3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, Kiaccudukamusi, NEePUOJUYHOCTh, HAOJIO/ICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHE, U3MEPEHHIE, MOJIETb, SIBICHUE.

Odwuszuka: MaTepus, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIBI, PAMOAKTUBHOCTD, MOJIEKYJa, SICKTPUUECKUN 3apsi, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (PU3MYecKrue BEIUYUHBI, €IUHUIIBI
U3MEpEeHHUsI, KOCMOC, TUTaHETHI, 3BE3/161, CoNHIIE.

buonorus: dorocunres, aApixanue, buocdepa.

I'eorpadus: armocepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAsl peaKkuusi

[Tepnonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, Kajlus, KalblLUs M UX
COCIMHCHUH B COOTBETCTBUM C IIOJOKEHUEM »3JIEMEHTOB B Illepmoanueckoun
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BellecTBa: BHIbI XMMHYECKOW CBA3U. THUMBI KPUCTAILIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUUYECKOW PEIIETKUA U
BHUJAa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIMYHbIM KJIACCaM HEOPraHUYECKHUX
COCMHECHUM, TEHETUYECKasl CBSI3b HEOPraHUUECKUX BEIIECTB.

Kiaccudukanys XMMUYECKUX peaKIui Mo pa3IMIHbIM MpU3HAKaM (110 YHCTy
U COCTaBy YYacCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3 deKTy, Mo
U3MEHEHUIO CTETNEHEH OKUCICHUSI XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYacTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKHUE PEAKIIMH, TEPMOXUMHUUCCKUE
YPaBHCHUHA.

[Tonsate o ckopoctu xumuyeckol peakiuu. [loHstTue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHsITHe 0 TOMOTeHHBIX M IeTepOreHHBIX
peakuusix. [Tonstue o karanusze. [loHsTHE O XUMHUECKOM paBHOBecHU. DaKTOpHI,



BJIMAIOIIMUC Ha CKOPOCTb XUMHYECKOM p€akun " II0JIOXKCHHUC XHMHNYCCKOI'O

paBHOBECHSL.
OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  AJICKTPOHHBIM  OayiaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBienue yYpaBHEHUM

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMi C  HKCIOJIb30BAaHUEM  METOja
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DJIEKTPOITUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexaHW3M JHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMHU
XUMHUIECKOU cBsizu. CTeneHp aucconuanuu. CHIbHBIC U CIIa0bIe SJIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y ciioBUs MPOTEKaHUS peaKkIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE MOHHBIE YypaBHEHHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHHUW U COJIeM B CBET€ TMPEIACTABICHUNA 00 3IIEKTPOIUTHUYECKON
nucconuanuy. KauecTBeHHbIE peakiiuy Ha UOHKI. [loHsITHE O THApPOIN3€E COoeH.

Xumuueckuit IKCnepumenm:

O3HAKOMIICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M ajiiMasza), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIu
OT BO3JEUCTBHUS Pa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPONPOBOIHOCTH
pacTBOpPOB BEMIECTB, MpOLEcca AUCCOIMALMU KHUCIOT, WIENOYed U CcoJer
(BO3MOXHO  HCHOJIb30BAHUE BHJIEO MAaTEpPUATIOB), MPOBEJICHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKM  TMPOTEKAHUS  peakuu  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Ta3a, O0O0pa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakluu pa3ioKeHUsl, COCAUHEHUS), paCcllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOINbIO KAUYEeCTBEHHBIX pEakiMil Ha HOHBI, pElICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/uibl U MX coeJTMHEHUSA

OO6mras xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (Pu3nyueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHYECKME CBOWCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOZIeiCTBUE € MeETAJIaMH, HEMETaJUlaMH, IIejio4amu). XJIOpPOBOAOPOI.
ConsHas KucinoTa, XMMHUYECKHE CBOMCTBA, INOIYyYEHHE, NMpUMEHEHHE. [lericTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlnue XJIOpUIbl U HX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbI€ CTeNeHW okucieHus. CTpoeHue M (PU3MUECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIJIOTPONHBIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. Xumudeckue cBoiictBa cepbl. CepoBoniopos, cTpoeHue, (Gu3NuecKue u
XuMuuyeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENNM KUCJIOTHBIX OKCHJIOB.



CepHast kuciora, (QuMueckue U XHUMHUYECKHME CBOWCTBa (00mMe Kak
OpeICTaBUTENsl Kjacca KHUCIOT W crneuuduueckue). XHUMHUYECKHE pPEeaKiu,
Jexalie B OCHOBE MMPOMBIIUIEHHOIO CHoco0a MOJy4eHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KUciaoThl. Coau CEpHON KUCIOTHI, KAUECTBEHHAsI PEAKIIMS Ha
cynb(dar-uon. Haxoxmenue cepbl m €€ COCNMHEHHWH B TpUpOAE. XUMHUYIECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCNMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPAaHEHHE B MPUPO/IE,
dbuzndeckre U XuMu4eckre cBoicTBa. KpyroBopor azora B npupojae. AMMHAK, €ro
busznueckre 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMenenune. Coliu aMMOHUS,
X GU3NUECKNEe U XMMUYECKHEe CBOWCTBA, MpUMeHeHne. KadecTBeHHas peakmus Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ mojiydeHue, (U3MYECKHEe U XUMUUYECKHUE
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U crenuduyueckue).
Hcnonp30oBaHWEe HUTPATOB U COJIEW aAMMOHMS B KauyeCTBE MHMHEPAIbHBIX
ynoopeHnii. XuMHUYEeCKOe 3arpsi3sHEHHE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXIW, 3arps3HEHUE BO3AyXxa, MNOuBbl U BOMOEMOB). Docdop,
ajuioTponHeie Mogudukanuu ¢docdopa, puznueckue M XUMHYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, pu3ndecKue 1 XUMUIESCKHIE CBOMCTRA,
nonydenue. Mcmonp3zoBanue hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

O6mas xapakrtepuctuka 31eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTIepol,  aJUIOTPOMHbIE
Monu(UKALIUKA, PACTIPOCTPAHEHHE B TNpupone, GU3NYECKHEe U XUMHUYECKHE
cBorictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKcuibl yriepoaa, ux
dbuznyecKkue W XHUMHUYECKHE CBOWCTBA, JIEWCTBUE HA IKUBbIE OpPraHU3MBI,
NOJlyYeHHE U MPUMEHEHUE. DKOJIOTHYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumoresa r1I00aNbHOrO TMOTEIUICHUS KIKMMaTa, TAapHUKOBBIN
s dexT. YrompHas kuciaora u €€ conu, ux (U3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojiyyeHue W npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILUIEHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHauanbHBIC MOHITUSL 00 OPTAHUYECKHUX BEIIECTBAX KAK O COCAUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTa).
[IpupogHbie HMCTOYHUKHU YTIIEBOAOPOAOB (Yyroib, NPHUPOAHBIA Tra3, HEPTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: )KUpPaX, OENKax, yrieBoJax — U ux
polii B OKM3HM 4YejloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHMYECKNUX COEAUHEHU.



KpemHuii, ero ¢usnueckue U XUMHYECKHME CBOWCTBA, IIOIYYEHUE U
npumenenne. CoeauHeHuss KpeMHusi B mpupoge. OOuue mnpeacraBieHus o0
okcusie kpemuus (IV) u kpemHueBoit kucimore. CUIMKAThI, UX HCIOJb30BAaHHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilline cTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeToH, Xkene300eToH. IIpobiieMpl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

H3ydeHrne o0pa3IoB HEOPraHMYECKHX BEIICCTB, CBOMCTB COJISTHOM KHCJIOTHI,
MIPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TIPOTEKAHHUsI, OMBITHI, OTpaKarolmue (PU3NUECKUE M XHUMHUYECKHE CBOWCTBA
raJIoTeHOB M WX COEJUHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHME C o00Opa3lamMu XJIOPUIOB (TaJOr€HUJO0B), O3HAKOMIICHHE C
oOpasiiamMmu  ceppl U €€ COeAUHEHMSIMU  (BO3MOXXHO  HCIIOJb30BaHUE
BUJIEOMAaTepUaioB), HaOJIOICHUE Mpollecca OOYTJIMBaHUS caxapa IMoj JIeHCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOWCTB
pa30aBlIeHHOMN CEPHOW KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOW peaKIny Ha Cyiabdar-
WOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PM3HMUYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENMHEHHH (BO3MOXKHO MCIOJb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBHIX U (HOCHOPHBIX YHOOpPEHHH, MOIydEHHE,
coOupaHue, pacro3HaBaHWE ¢ W3YYCHHE CBOWCTB aMMHaKa, MPOBEACHUE
KAueCTBEHHBIX PeakiMii Ha MOH aMMOHUS U PochaT-uOH U U3YyUYEHUE NPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBHE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BO3MOYXKHO VICIIOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENnen
KPUCTAJUTMYECKUX PEmETOK anMmasa, Tpaduta, (yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTUBOras3a, MojydyeHue, coOMpaHue, pacro3HaBaHUEe U HU3y4dEHUe
CBOMCTB YIJIEKMCIIOrO ra3a, MPOBEJIEHNE KauyeCTBEHHBIX PEeakluidi Ha KapOoHAT U
CWIMKAT-UOHBl W HW3YyYCHHE NPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJYKIIMEH CHUIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxkxHelme HeMeTaJUTbl U UX COCTUHECHUS».

MeTaJibl 1 MX COeIMHEHHUS

OO0uras xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAHHUU
ux noioxeHus B llepuogmyeckon cucreMe xumudeckux odiementos J[. .
MeHnneneeBa u cTpoeHUs: aToMOB. CTpoeHHE METAJIOB. MeTaminueckas CBsI3b U
METaJUIMYECKasi  KpUCTANIMUeCKass  PelI€TKa.  DJIEKTPOXUMUYECKUU  pAal
HanpspKeHU MetayioB. OU3MYEcKUe U XMMUYECKUE CBOMCTBA MeTalioB. Oomue
CHocoObl MoylydeHus: MeTasioB. lloHATHE O KOppO3UM METAIOB, OCHOBHbBIE
crocoObl 3amuThl MX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TPOMBIIIIICHHOCTH.



[[lenounble MeTamwibl: nojioxkeHUe B llepuoanveckoil cucreMe XUMHUYECKHUX
anemeHToB JI. M. MenneneeBa, CTpoeHUE MX aTOMOB, HAXOXKIEHHUE B IPUPOJIE.
dusznyeckue U XMMHUYECKUe CBOMCTBA (Ha mpuMepe Hatpusi U kaiausi). OKCUJIbI U
TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue WIETOYHbIX METAUIOB M HUX
COCTMHCHUM.

IllenouyHo3eMenbHBICE METAIBl MarHud W KaJbIMM: IIOJIOKCHHE B
[lepuognueckon cucreMe xumuueckux aneMeHtoB [[. M. MenneneeBa, crpoenue
MX aTOMOB, HaXO0XJCHUE B ITpupoic. PU3NUECKUE U XUMHUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxheilmme coeauHeHUs] Kainblusl (OKCUI, THAPOKCHUM, COJH).
XKécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AutoMuHUI: nosiokeHue B [leproauueckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
J. . MenaeneeBa, CTpoOe€HUE aroma, HaxOxAcHHE B mnpupone. Pusnyeckue u
XMMHUYECKUE CBOMCTBA allOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUIA U THAPOKCHIA
AJIFOMUHUSL.

Kenezo: nonoxenue B [lepuoaudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aToMa, HaxOXJAeHUE B Ipupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCubl, Tuapokcubl U conu xenesa (1) u xxenesza
(I1I), ux coctaB, CBOMCTBA U MOTyUYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METANIOB M CIUIABOB, WX (PU3HYECCKUMH
CBOMCTBaMH, U3Y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJA
KaJIbllM M HaTpusi C BOJOH (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJbI, MPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAQYECTBCHHBIX PEAaKIMM HAa MOHBI: MArHWsA, KAJIbLHUS, aJIOMUHUS, [IUHKA, JKEJe3a
(IT) u xenesa (III), meau (II), HabnrogeHNe U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU MOHAMHU HATpUsl, KaJus W Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCIIEOBaHHE aM(POTEPHBIX CBOMCTB TMJIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUA I[IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenmme
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKpPYKAOLIadA cpeaa

BemecTtBa u Marepuasnbl B IOBCEIHEBHOM KM3HM 4YejoBeKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiii B ObITy. IlepBas momolns mpu
XAMHUYECKHUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXawIieh cpeabl (MpeAenbHas I0mycTUMas
KOHIIeHTpaius BemecTs, aanee — [1/1K). Poas xumMuu B penieHun SKoJI0rMYeCKUX
pooJIeM.



Xumuueckuii IKCnepumMeHm:
u3yyeHue oOpas3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB, IMOJUMEpPHBIE
MaTepHaIbl).

Mesxcnpeomemmnbwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3y4YEHUM XUMUU B 9 Kiacce
OCYILIECTBIISICTCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSITUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mre ecTeCTBEHHO-HAy4YHBbIE MOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIAaCCHU(PHUKAIUsA, TMEPUOJUYHOCTh, HAOIIOJCHNUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHE, MOJEb, SBJICHUE, IAPHUKOBBIN
3¢ dekT, TEXHONOTHs, MaTepUaIbI.

®duzrka: MaTepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TONbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, 3JICKTPUUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOAHUKH, JIHUAJEKTPUKH, (POTOIEMEHT, BEIIECTBO, TeENO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, r'a3, pacTBOP, PAaCTBOPUMOCTh, KPUCTAIIINYECKAs
pemérka, CrjiaBbl, (U3MYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, ColHIIE.

buonorusi: dorocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIC
y100pEeHHsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIIbHbIE BELIECTBA.

['eorpadus: armocdepa, rugpocdepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
NI0JIE3HBIE NCKOIIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTIO OOIIEro
o0pa30oBaHUs JOCTUTAIOTCS B XOJl¢ OOy4eHHsS XUMHUU B €IUHCTBE y4eOHOU WU
BOCIIUTATEIbHOMN JIESITEILHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU TIIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 y4arOIIHXCA.

JIMYHOCTHBIE ~ pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOUIMXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALlMU U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4dHOMY HACIICIWI0, TOHUMAHWA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGpOpMAIMEH o
MEPEIOBBIX JOCTHKEHUSAX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOLIECTBA;

2) rpam/JaaHCKOro0 BOCIIUTAHUS:

NPEACTABICHNUA O COLUMAIbHBIX HOpPMax H NpaBUWIaX MEKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIENOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JESITEeNbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBITIOJITHEHWW Y4E€OHBIX, TO3HABATEIbHBIX 3a/a4, BBINOJIHEHUH XWMHUYECKHUX
AKCIEPUMEHTOB, CO3JJaHUN YYEOHBIX TPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOILIM B TpoLEcce JTOW Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJACHHWE M TMIOCTYNKH CBOMX TOBAapHUILEH C MO3HUIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

MUPOBO33PEHUYECKHAE TPEACTABICHUS O BEIIECTBE M XUMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS IIPUPOIBI, B3aMMOCBS3AX 4YEIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU 10
XUMHUHU, HEOOXOMUMBbIE Jisi OOBSICHEHHS HAOJIIOaeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YUTATENbCKON KYyJIbTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOATENbHOM paboThl C Yy4eOHBIMU TEKCTAMH, CIPABOYHOMN



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHIO M TO3HAHUIO, JH00O03HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIHCKON
NEeSATebHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaIbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOI'O OTHOUIEHHUA K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KW3HU, OCO3HAHWE TOCIEACTBUN U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOIsI, HAPKOTUKOB, KYpeHUs),
HEOOXOIUMOCTH COOJIFOZIEHUs TpaBWI O€30MacHOCTH MpH  OOpalleHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U PEaTbHON KU3HU;

S) TPyA0OBOr0 BOCIIUTAHMS:

WHTEpEC K MPaKTUYECKOMY M3YUYEHUI0 TPOoQeccuii U Tpy/a pa3IudHOro poja,
yBaXEHUE K TPYAY U PE3ylbTaraM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUIYaJbHOU TPACKTOPUHU MPOJOKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MpodheCCHOHAIBHON MEATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0rNYEeCKOr0o BOCIIUTAHHS

AKOJIOTMUECKH 11eJIECO00pa3HOe OTHOIICHUE K TPHUPOJE KaK HCTOUYHUKY
U3HU Ha 3eMiie, OCHOBE €€ CYIIEeCTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
6e3omacHOro o0paza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXMUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBu 0€30IMIaCHOT0 MOBEACHUS IPU paboTe ¢ BEIIECTBAMMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIHUX 3J0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJyYaeMble TPU H3YYCHUH XUMUU, IS
peunieHns 3a1a4, CBSI3aHHbIX C OKPYKalOLEed NPUPOJHONU CPENOM, ISl TIOBBILICHHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTMYECKUX TMPOOJIEM M TMyTeH HUX PEIICHHUS MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIECHUS, YMEHUSI PYKOBOJCTBOBAThCSA UM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIbBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocrtaBe wMertanpeaMeTHBIX peE3yJNbTAaTOB BBIACHSAIOT 3HAUYUMbBIC IS
dbopMuUpOBaHUsS MHUPOBO33PEHHUSI OOIIEHAYYHBIE TMOHATUS (3aKOH, TeOopHus,
NPUHIINI, TUTIOTE3a, (DAaKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha



OCHOBE 3HAHUHN W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN
HAyYHOU KapTHUHE MHpa, M YHUBEpCAJIbHbIC yUeOHbIE NeHCTBH (ITO3HABATEIBHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpBIC OOECIEeUnuBalOT (GopMUpOBaHHE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJTAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOU
TESITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE AelcTBUSA

ba3oBble jjornueckue aAeiicTBUs:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICT XMUMHUYECKHX TMOHSATHHA (BBIICIATh WX XapaKTEPHBIC
NpHU3HAKK, YCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUH, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB W XMUMHUYECKUX PEaKIUH,
YCTaHABIMBATh MPUIMHHO-CIEACTBEHHBIC CBS3M MEXKITY OOBEKTAaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BBIBOJIBI U 3aKITIOUYCHUS;

yMEHHE TPUMEHATH B TIPOLIECCE TO3HAHUSA TOHATHS (NIPEAMETHBIE U
MeTamnpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJIEITH, UCIIOIh3YEMbIC B XUMUH,
peoOpa3oBBIBaTh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CUMBOJI DJEMEHTa), XUMHUYeckas ¢GopMysina W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, C YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIATh M XapaKTEPHU30BATh CYIICCTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TNPHYMHHO-CJIE/ICTBEHHBIE CBS3HM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue 1€ CTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUILHOCTH BHICKA3hIBAEMBIX CYXKICHUM;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3alMA W TIPOBEJICHUIO
YUCHUYECKHX OJKCIIEPUMEHTOB, YyMEHUE HaOJIoJaTh 3a XOAOM Ipollecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 Pe3ysbTar, GOpMYITHPOBaTH 000OIIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTYET
0 MpOJIeTTaHHOM padore.

PabGora ¢ unpopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM WHTEPHPETUPOBATH HHGOPMAIIHIO
pPa3IUYHBIX BUIOB M (OPM MPEACTABICHUS, MTOIYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsT JIUTEpaTypa XUMHUYCCKOTO COJEP)KaHHS, CIPAaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUHMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE NPHUMEHATh Pa3jIu4HbIE METOJAbl M 3alpOChl NMPU MOUCKE U OTOOpE
UHPOPMAITM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX IS BBITIOJHCHHUSI
y4eOHBIX U MO3HABATENbHBIX 3a]a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHE OMbITA B
00JaCTH  HMCTONB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCTIOJIB30BAHMSI PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaluu U
WUTIOCTPUPOBATh pEelIaeMble 3a7aud  HECJIOXKHBIMU CXEMaMu, JuarpaMmMmaMmu,
apyrumu hopMamu rpaduKe U UX KOMOWHAIIASAMY,

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IpoLecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON ACSATEIBbHOCTH MH(DOPMAIUIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOM
Cpelbl.

KoMMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TeiCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCH (B XOJ€ Juajgora W (Wid) JIUCKYCCHUH) TIO
CylIeCTBY  0OOCyXJaemMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHUTEIHHO BBITTOJIHEHHSI TIPEJIOKEHHOM 3a1a4H;

YMEHUS  MPEACTaBIATh  NOJYYEHHbIE  pe3yibTaThl  IMO3HABATEJIbHON
JEATENBPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejJaTh IPE3CHTAIUIO
pPE3yNIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JKCIepuMeHTa (1abopaTOpHOrO OIBITA,
1a60paTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUS y4e€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
NO3HABATEJIbHOM M HCCIIEIOBATEIbCKOM  JACSATENBHOCTA  MPU  PELICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3ulivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAILIMS
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Jpyrue).

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOATEIBHO ONPENENSATh UEIHU JIEATEIbHOCTH, I[UIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATEebHOCTh, BBIOUpaTh Hanbosee F3(pPeKTUBHBIE CITIOCOOBI PEIICHUST YICOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
NPEMIOKEHHBI aJrOPUTM JEWCTBUWA TP BBINOJHEHWM 33JaHAN C Y4ETOM
MOJIYYEHHUSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OIICHMBATh COOTBETCTBUE IMOJYYECHHOTO pE3yJibTaTa 3asBJICHHOW IIeNIU, YMEHUE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPEIJIaraeMbI€ B YCIOBUH 3aJIaHUH.

HNPEJIMETHBIE PE3YJIBTATHI
B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHOil pabodeil mporpammoi,



BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS Hay4HbI€ 3HAHUS, YMEHUS U CIOCOObI
neucTBuil, crneuuduyueckue I8 TpeAMETHOM o0mactu  «XUMUsS», BHJbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpETaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CUTYaIUsX.

K xonmy o0yuenus B 8 kiacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUM:

e pAacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHMX IMOHSATHI: aToM, MOJIEKYIa,
XUMHUYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpPO/IHAST M HEOJHOPO/AHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUPUKAIUs peakiuil: peakiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUH 3aMEIICHUS, PEaAKIUU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU 3((EKT peakiin,
AIpO aTOMa, JJIGKTPOHHBIM CJIOW aroma, aToMHas OpOWTalb, pPaIUyC
aToMa, XMMHYECKAsl CBs3b, MOJIAPHAS M HEMOJSApPHAs KOBAJICHTHAS CBS3b,
WOHHAsS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAaccoOBas J0Jisl BENIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH U
MPUMEHSITh ITU TIOHSTHUS MPU ONMKMCAHUM BEUIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHus (popmyin
BEIIECTB U YPABHEHUN XUMHUYECKHUX PEaKIIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MIPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEAUHEHUU II0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMmbici [lepuonnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MoJjokeHus: B [lepuoauueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMbl XHUMHMUYECKUX OJJIEMEHTOB: pa3iuyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynna)», maneie U
OOJIBIIIME TEPUOJbI, COOTHOCUTh OOO3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos Jl. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YHUCIO JIEKTPOHOB
U pacnpeiesICHUE UX MO AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHYECKHE PeaKuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, M0 TeIIOBOMY 3 dexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBONCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJTBEPK/Aasi OMUCAHUE PUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUAYECKUX PEAKIIN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKHUX TIPEBpallCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOro »3JeMEHTa 1o QopMmyie
COCIMHEHUs, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MIPUMEHSTh OCHOBHBIE OINEPALUHN MBICIUTEIBHON AESTEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTU3aluio, KiIacCU(UKaIuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€M — JJISI M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METObI
MO3HAHUS — HAOJIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBIN U MBICIICHHBIN);

cienoBaTh ~ TIpaBUJaM  TOJb30BaHUS ~ XUMHUUYECKOW  TOCylIoM U
7abopaToOpHbIM  00OPYJIOBAaHMEM, a TaKKe TMpaBUiaM OOpaIleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU IO BBINOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO M COOHPAHUIO
ra3oo0pa3HbIX BeleCcTB (BOAOPOAA M KHUCIOPOJA), NPUTOTOBIECHUIO
pPacTBOPOB C ONPEAEIEHHOW MACcCOBOM JOJIEM pPACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacCIio3HABAHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO WHIUKATOPOB
(;makmyc, dheHondTaTenH, METHIIOPAHXK U APYTHE).

K xoniy oOyueHus B 9 kijiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKHMX TOHSATHUW: XWMHYECKHUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEILIECTBO,
CJIO)KHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJIEHHSI, XUMUUYECKasi peaKlysi, XUMUUECKasi CBSI3b, TEIIOBOM 3dexT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJIUTHYECKAs IHUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe W



HEeoOpaTUMBbIE pEaKLUWH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE U  BOCCTAaHOBJICHHE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAJUIMYECKAsT pEHIETKa, KOPpO3Usl METAJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakuu, MpeAeTbHO IOMYyCTUMAs
koHnentpanus [TJIK Bemectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSTH 3TU MOHATHUS MPU ONUCAHUH BEUIECTB U UX MPEBPAILICHUII;
UCTIOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY [UIsl COCTaBJICHHS (OpMyI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX JIEMEHTOB B
COCIMHEHUAX pa3IMYHOrO COCTaBa, NPHHAJICKHOCTh BEIIECTB K
ONpeACIIEHHOMY KJIacCy COEAUMHEHUW MmO (opmyiaMm, BHJ XUMHYECKOU
CBs3W (KOBWJICHTHAs, WOHHAs, META/NIMUYECKas) B HEOPTraHUYECKUX
COEIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMmyle, XapakTep cpeibl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAIIUYECKON
PELIETKN KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnuunyto Gopmy Ilepuonnueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpymnmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynmna)», manble u OOJbIIHME TEPUOABI, COOTHOCHUTH
0003HAUYCHUS, KOTOPhIE HMMEIOTCS B IEPUOJAMYECKOM Tabiuie, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpenieleHue UX T0 DJEKTPOHHBIM CIIOSIM), OOBSCHATH OOIINE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npezeiax MalibIX MEPHUOJIOB U TJIaBHBIX MOATPYIN C YY4ETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE PEeaklHH (MO0 YMCIYy M COCTaBy Y4YacTBYIOLIMX B peaKUUU
BEILIECTB, MO TEIIOBOMY A(P(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIMEe U crenudUuuecKkrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIAsA OINUCAHUE
npuMepaMi MOJICKYJISIDHBIX W HOHHBIX YpaBHEHUW COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKILIUM;

COCTaBJISATh YPaBHEHHUS DJIEKTPOJIUTHUYECKOW JTUCCOLUMALMU  KHCIIOT,
LIETI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOT'O



oOM€Ha, YypaBHEHHUS pEaKUHi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
T€HETUYECKOU CBSI3M MEXKY BEIIECTBAMH Pa3IMYHBIX KJIACCOB,;
pPacKpblBaTh CYIIHOCTh OKHCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIU;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TIPOTCKAHHUS XUMUYCCKHX TMPEBPAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUEThI
M0 YPaBHEHHUIO XUMUYECKON PEaAKIUU;

coONoaTh  MpaBWja  TOJB30BAHUS  XWMHYECKOW  MOCYAOU u
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMH II0 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  MOATBEPXKIAIOIINE  KA4eCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OPOMHU/I-,
nonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPTaHMUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OIEpallUi MBICIUTEIBHON JAESTEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTU3AIUIO, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, eCTeCTBCHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0ICHHe, M3MEpPEHUEe, MOJACIUPOBAHUE, DKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IMpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | bubmuorexa [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopona. Ilonsarue o kucimorax g | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 00 5 | | bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u Ilepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUA




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢c
Menneneea. CtpoeHue aroma
Xumuueckas CBs3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




9 KVIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaunmenoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 | bu6nnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' pymst. L6p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 1 brbmmorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX
24 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 bubamorexa [HOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3zgen 3. Mera/uibl M UX COeINHEHU ST

. bubmuotexa [JOK
3.1 Obmpue CBOHCTBA METAIIOR 4 hitps://m.eds0o.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkneiimume MeTamibl U UX COSTUHEHUS 16 hitps://m.cdsoo.r/7f412636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B MaTepHajIbl B )KU3HU YETI0BEKA 3 bubmorexa HOK
) clnecTsa H p T https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 but6mmoreka [IOK
PBHOC BpeMi https://m.edsoo.ru/7f412636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
KonuyecrBo yacos DJIEKTPOHHBIE
Ne undposbie
Tema ypoka Kontpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 [Ipenmer xumuu. Posib XUMUHU B )KU3HU | bu6nmmoreka [IOK
yesnoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAX MO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
[Tpaktudeckas padora Ne 1 «IIpaBuia paboTsl B
3 nabopatopuu U IpUEMBI OOPAILECHUS C 1 bubmmorexa [IOK
patop P patl https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYTOBAaHUEM)
4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubnmnoreka [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckas padora Ne 2 «Pa3nenenue cmeceit 1 bubnnoreka [IOK
(Ha mpUMepe OYUCTKY TOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIbI 1
Y https://m.edsoo.ru/ff0d2a6bc
- XUMHUYECKHUE IEeMEHThI. 3HaKU (CUMBOJIBI) | bubnnoreka [IOK
XAMHAYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClIOXKHBIE BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 brbmorexa LIOK
YPIPHOC Y1 hitps://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTAaBa BEUIECTB.
bu6numoreka [IOK
10 Xumunyeckasi popmyina. BareHTHOCTh aTOMOB 1

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae




OTtHOocuTenbHasA aToMHas Macca. OTHOCHTEIIbHAS

bu6mmoreka [IOK

1 MOJIEKYJISIpHAsA Macca https://m.edsoo.ru/ff0d323c¢
1 MaccoBas 10J1s1 XHMUYECKOTO 3JIEMEHTA B bubnunoreka [JOK
COEIUHEHUU https://m.edsoo.ru/ff0d350c
bu6nuorexa LIOK
13 KonuuectBo BemectBa. Moiib. MosisspHas Macca hitps://m.cdsoo.ru/ff0d5230
14 Ou3nvecKre 1 XUMUYCCKUE SIBICHUS. bubmuorexa [IOK
XuMHYecKas peaKuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakyu ¥ ycinoBuUs MPOTEKAHUS XUMUYECKUX bub6nmorexa [IOK
peakiui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE bubnmnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojimuecTBa, MacChl BEIIECTBA 10 bubmuotexa [IOK
YPaBHEHUSAM XUMHUYECKUX PEaKLIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMruaeckux peakiui bubnmnoreka [IOK
(coenuHeHwus, pa3IoKeHUs, 3aMeIlECHUsI, 0OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4Y€HBII-2HIIUKIIONEAUCT. bubnnoreka [IOK
O06001eHe U cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas pabora Nel no Teme «BemectBa u bubnmoreka [JOK
XUMUYECKUE PEeaKLUU» https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. CocTas Bo3ayxa.
21 KHCH}(I));OL[ — DJIEMEHT U MPOCTOE Bel_uy:CTBO. brbnrorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
duznueckre ¥ XUMUIECKHE CBOMCTBA KUCIOpOa
22 (peaxuuu okucieHusi, ropenue). [loustue 06 buommorexa HOK
https://m.edsoo.ru/ff0d4614
OKCHJIax
23 CriocoOsI OTy4eHHsT KUCIIOpoia B 1abopaTopuu bubnmoreka [IOK

U TipoMblIluieHHOCTH. [IprMeHenue kuciopoia

https://m.edsoo.ru/ff0d497a




TemnoBoit 3 PexT XUMHUIECKO peaKIu,

bu6nmoreka [IOK

24 eoTe e e -
MOHSITHE O TEPMOXUMHUYECKOM YpaBHEHUH, K30 hitps:/m.cdsoo.ru/ff0d4790
1 SHAOTEPMUYECKUX PEAKIIUSIX
25 TormnmmBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE bu6mmoreka [IOK
BO3/1yXa, CIIOCOOBI €ro Mpe0TBPAILCHHS https://m.edsoo.ru/ff0d4c4a
2% [IpaxTrueckas pabora Ne 3 o teme «llonyuenue bubnmoreka [JOK
1 cOOMpaHne KUCIOPO/Ia, U3YICHHUE €TO CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bonopon — 351eMeHT 1 POCTOE BEILECTBO. bu6mmoreka [IOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
)3 duznyeckre 1 XMUMUYECKHE CBOMCTBA BOJOPOA. bubnmoreka [JOK
[Ipumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [IOK
29 Ilo € 0 KHCJIOTax U co
HATH HCIIOTaxX 1 COJBIX https://m.edsoo.ru/ff0d50d2
bubmuorexa [IOK
30 C 0 0
MOocoOBI MOy4EHUs BOJIOPOAa B T1abopaTtopuu hitps:/m.edsoo.ru/f0d4dd0
[IpaxTrueckas padora Ne 4 o teme «llonyuenue bub6nuorexa LIOK
31 .
U coOMpaHue BOAOPOa, H3YICHHE €T0 CBOHCTB https://m.edsoo.ru/ff0d4f42
bubmuorexa [IOK
32 M i 00BE .3 AB
OJFPHELL OUBEM TA30B. JAROH ABOTAIPO https://m.edsoo.ru/ff0d542¢
Brruncnenus o0bEma, KoJIMuecTBa BEIIecTBa rasa
33 10 €T0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA WU bubamorexa [IOK
: Y Y Bett https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO
34 €aKLMU Ha OCHOBE 3aKOHA 0ObEMHBIX bubmorexa OK
peaitii 1 https://m.edsoo.ny/ff0d5708
OTHOIICHUM Ta30B
35 PU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsiTHE 00 MHAMKATOpAX bu6nuorexa [IOK




https://m.edsoo.ru/ff0d59e2

Boz[a KaK paCTBOPHUTCIIb. HaCLIH_ICHHI)Ie n

37 HEHACBIIICHHBIE pacTBOPLI. MaccoBas 10 bubamorera LOK
B PacTBOpEL A https://m.edsoo.ny/ff0dS5b40
BELIECTBA B paCTBOpE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IpuroToBieHue pacTBOPOB C ONPEACIEHHON bubmmorexa [IOK
p . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBAY
39 KonTponbHas padora Ne2 no teme «Kucnopo. bub6nmorexa [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, Kiaccuukaims, bubnmoreka [JOK
HOMEHKIJIaTypa https://m.edsoo.ru/ff0d664e
[losrydeHue 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, bu6nmorexa [IOK
41
OCHOBHBIX U aM()OTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
1 OcHoOBaHUs: cOCTaB, KIaccu(pUKaIys, bubnnoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u XMMUYECKUE CBOMCTBA OCHOBAHUI bubmmorexa LIOK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, knaccudukanus, bubnnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonydenne u XMUMUYECKUE CBOMCTBA KUCIIOT bubmorexa OK
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATYpa, CIIOCOOBI bubmuorexa [IOK
MOJIYyYEHMS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktrueckas padota Ne 6. Perenue
47 AKCTIEPUMEHTAIIBHBIX 337124 10 TeMe «OCHOBHBIC brbmorexa LOK
p 8 . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTMHEHUI
48 I'eneTnyeckas cB3b MEXIY KilacCaMu bubnnoreka [IOK

HCOPraHU4CCKHUX CO@,HI/IHeHI/Iﬁ

https://m.edsoo.ru/00ad9a50




bubmuorexa [IOK

49 O06o001eHne ¥ cucTeMaTH3aIus 3HaHAK
- . https://m.edsoo.ru/00ad9cb2
50 KontponbHas padota Ne3 no teme "OCHOBHbIE bub6nuorexa LIOK
KJIAaCChl HEOPTaHUYECKUX COCTMHEHU" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIACCHPUKAITUU XUMUIECKUX
51 snemeHToB. [IoHATHE O Tpynnax cXOAHbIX bubmorexa OK
' Py https://m.edsoo.ru/00ad9ffa
AIIEMEHTOB
Ilepnonnueckuii 3akoH u [lepuonnueckas
52 cUCTeMa XUMHUYECKHUX 3aeMeHToB /1. 1 bubmmorexa [IOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepymoapl, TPYIIIEL, HOATPYIIIEI bubmorexa LHOK
p > TPYTHBL Py https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX SJIEP. bu6nuoreka [IOK
N3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 371eKTPOHHBIX 000JI0YEeK aTOMOB
55 anemenToB llepuoandeckoit cuctemsr J[. U brbmorexa OK
P o https://m.edsoo.ru/00adabbc
Menneneena
XapaKkTepucTuKa XMMHUYECKOTO AJIEMEHTA 10 €ro
56 moyioxkeHuo B Ilepuoandeckoit cucteme . 1 bubmmorexa [IOK
P T https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoanueckoro 3aKoHa Jijist pa3BUTUS
57 Hayku U npaktuku. [{. 1. Mennenees EHbIN bubmmorexa [IOK
YK p v A ya ’ https://m.edsoo.ru/00ada96e
MeJaror U rpaxaaHuH
58 PesepBHbIit ypok. O60011€HNE U CUCTeMaTU3aLUs bubnmoreka [JOK
3HaHui / Beepoccuiickas mpoepoyHas pabora https://m.edsoo.ru/00adb33c
Konrponsnas padora Ne4 mo reme «CtpoeHune
. bubmuorexa [IOK
59 aTomMa. XuMHueckas cBs3b» / Becepoccuiickas

poBepoyHas paborta

https://m.edsoo.ru/00adb486




ONEKTPOOTPULIATEIBHOCTh aTOMOB XMMHUYECKUX bubnnoreka [IOK
60 1
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
4! 1
61 OHHAA XUMIHCCKAA CBAZD https://m.edsoo.ru/00adac34
62 KosanenTHast noisipHas XuUMH4YecKas CBI3b 1 Bubmiorexa IIOK
p https://m.edsoo.ru/00adaab8
63 KoBasnieHTHAs HEMONAPHAS XUMHUYECKAS CBA3b 1 Bubmrorexa IIOK
P https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
1
64 Crenens, oknCICHMs https://m.edsoo.ru/00adae28
65 OKHUCIIUTENHFHO-BOCCTAHOBUTEILHEIE PEAKIINU 1 bubmorexa [OK
peart https://m.eds00.ru/00adb076
bu6mmoreka [IOK
O 1
66 KHACJIUTEIN U BOCCTAHOBUTEIN hitps:/m.edsoo.r/00adb076
PesepBHbIit ypok. O600IIeHNE U CUCTEMATU3AIINS
67 3HaHui Mo teMe «CTpoeHue atoMa. XUMHAYeCcKas 1 Bubmorexa IIOK
p ' https://m.edsoo.ru/00ad9cb?2
CBS3bY
68 Pe3epBHbIii ypok. O600111€HNE U CUCTEMATU3ALINS | bub6nuorexa LIOK
3HAHUHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJINYECTBO YACOB 110 ITPOTPAMME 68




9 KVIIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
nugposbie
Nen/m | Tema ypoka Kontpoabusie | IlpakTnuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
but6mmoreka [IOK
1 CHCTEMAa XMMHUYECKUX demMeHToB []. W. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
pERRCTP https://m_edsoo.ru/00adb6b6
MEepPHOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4IeCcKOH CBSI3H U THITBI | bubnunorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme

5 «[loBTOpEHUE U yriTyOJieHNe 3HAaHUH OCHOBHBIX 1 1
paszenoB Kypca 8 Kiacca»

6 Knaccudukanuss XuMHIeCKuX peakiui 1mo | bubmoreka [IOK
pa3IMYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUYECKOM pEaKI1u.

7 [loHsITHE O TOMOTE€HHBIX U F€TEPOTE€HHBIX 1 bubmmorexa [IOK

P https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

3 @DaxTOpHI, BIMUSIONINE HA CKOPOCTh XUMUYECKOM | bu6numorexa [IOK
pE€aKUMH U MIOJ0KEHNE XUMHUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBeECHs

9 OKHCIATETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubnuotexa [JOK




https://m.edsoo.ru/00adcade

10 Teopust SNEKTPOIUTUYECKON TUCCOITHAITIH. bubnmnoreka [JOK
CunbHble U cl1a0dble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Hounsle ypaBHEHUS peaKIIUA bubnmotexa HOK
P peart hitps:/m.edsoo.ru/00add448
XHUMHUYECKHE CBOICTBA KUCJIOT 1 OCHOBAHUI B
12 CBETE MPEACTABIEHHUI 00 DIIEKTPOIUTHUECKON bubmmorexa [IOK
pes P hitps://m.edsoo.ru/00add5d8
JIUCCOLAAIINT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubmmorexa [OK
pex P hitps://m.edso0.ru/00add8b2
IUCCOLMAIINT
bu6anoreka LIOK
14 ITo €0 0JIN3E COoJIeH
HUTHE O THAPOHSE colen https://m.eds00.ru/00add9d4
bubnaunorexa LIOK
15 O0001EeHne U cUCTEMATH3ANS 3HAHUH
m " hitps://m.edsoo.ru/00addd 12
16 [Tpaktrueckas padora Ne 1. «Pemenue bubnmnoreka [JOK
OKCIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Konrponbnas padora Ne2 o reme
17 «IIIEKTPOIUTHYECKAS TUCCOLIUAIHS bubmorexa LOK
p A HHATH. https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUHA B PACTBOPAX)»
OO0m1as XxapaKTepUCTUKA TaJIOTCHOB. bubnmnoreka [JOK
18 N
XHUMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHME%CKI/IS CBOMCTBA, HOJIyYCHUE bubmmorexa [OK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTueckas padbora Ne 2 o Teme
. " bubmoreka [IOK
20 «IlonmydeHue cOITHON KUCTIOTHI, U3YYCHUE €€

CBOWCTB»

https://m.edsoo.ru/00ade348




Brruucnenus 1o YPaBHCHUSAM XUMHUYCCKUX

but6mmoreka [IOK

21 peaKIuii, eciiv OIMH U3 PEareHTOB JaH B hitps://m.edsoo.ru/00ade488
M30BITKE
2 OO6m1as xapakTepucTuka 3J1eMeHTOB VIA- bu6mmoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnoTponHsle MOAN(PUKAIIUN CEPBI.
23 HaXO)KI))IGHI/Ie cephl I/I(beé COC)II/IHG]i)-II/Iﬁ B bubnmorexa LHOK
’ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CEPBI
24 CepoBogopo, cTpoeHue, (hU3HIecKue U bubnuotexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
5 Oxkcuapl cepol. CepHast KUCIIOTa, (U3UIECKUE U bu6mmoreka [IOK
> XUMUYECKHAE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKLIUH, JIeKAIIUE B OCHOBE
) IPOMBIIIJIEHHOTO CII0C00a MOJIy4eHUsl CepHON bu6muoreka [IOK
6 KHUCJIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpeabl COSTUHEHUSIMH CEPBI
7 Brrunciienne MaccoBoOil 1011 BBIXOAA IPOTYKTA bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepUCTUKA JIEMEHTOB V A-
28 rpynnsl. A30T, pacCIpOCTpaHEHHE B IPUPOJIE, bubamorexa [OK
. https://m.edsoo.ru/00adeeab
¢du3nvecKkne 1 XUMHUECKUE CBOICTBA
29 AMMHaK, ero pu3n4ecKue 1 XUMHUUYECKUE bubmuoreka [IOK
CBOICTBA, MOJTYyYCHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Tpaktrueckas padota Ne 3 o Teme bu6mmoreka [IOK
«IlonyueHne aMMHaKka, U3y4eHHE €T0 CBOMCTBY» https://m.edsoo.ru/00adf180
31 A3OTHas KUCIOTa, €€ hu3nueckue u bu6anoreka LIOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B bubnuotexa [JOK




KauecTBE MUHEPAIbHBIX YI0OpEHUH.
XUMUYECKOe 3arpsi3HEHNE OKPYKAIOIIEH Cpe/Ibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518

docdop. Oxeun docdopa (V) u pochopuas

bubnanorexa LIOK

33 KHCJIOTa, (PU3HUECKUE U XUMUUECKUE CBOICTBA,
¢ https://m.edsoo.ru/00adf68a
MOJIy4eHUE
Hcnonp3zoBanue pocdaTtoB B KauecTBe
34 MUHEPAIBbHBIX YIOOpEHUN. 3arpsi3HEHNE bubnmotexa HOK
P . yAo0P - 2arp https://m.edsoo.ru/00adfc20
IPUPOIHOH cpenbl pocdaTamu
35 VYriepoa, pacnpocTpaHEeHUE B IPUPO/IE, bu6mmoreka [JOK
(bU3UYEeCKHe U XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux GuU3ndecKue u
36 XUMHUYECKHUE CBOMCTBA. DKOJIOTUYECKHIE bubnuorexa [JOK
POOJIeMBI, CBSI3aHHBIE C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
1Vv)
bu6anoreka LIOK
37 VYroapHas KucioTa 1 €€ colu
https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
38 "[lonyuenue yraekucioro rasza. Kauecrsennas bubmmorexa [IOK
ye yr . https://m.eds00.ru/00ae027¢
peakius Ha KapOOHAT-uOH
39 [TepBoHayanbHBIC TOHATHS 00 OPraHUYECKUX bubnuorexa [IOK
BEIIECTBAX KaK O COSAUHEHUAX YIIepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coequHeHH bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[TpakTueckas padora Ne 5. Pemenue
41 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmorexa [IOK
p . https://m.edsoo.ru/00ac0bf2
«Baxneiiye HeMeTaIbl U UX COSAUHEHUS»
42 Kontponbhas pabota Ne3 mo teme bu6mmoreka [IOK




«Baxxneinne HeMeTaJlJIbl U UX COCTMHEHMS

https://m.edsoo.ru/00ae0el 8

OO0m1as XapaKTEePUCTUKA XUMHUIECKUX

3JIEMEHTOB — METaJUIOB. MeTannnyueckas CBI3b

bubmuoreka [JOK

43
Y METaJUIMYECKasi KpUCTAJUIMUECKas PEeIETKA. https://m.edsoo.ru/00ae103e
dusnyueckue cBONMCTBA METAIIIOB
XUMHYeCcKHe CBOMCTBA METAIIIOB.

44 DIIEKTPOXUMUUECKUHN P HAIPSHKEHUI bubmorexa [OK

P PAx p https://m.edsoo.ru/00ael 156
METAJLJIOB
OO611me crocoObl Moy4YeHUs: METAILIOB.

45 CnniaBbl. BerunciieHus no ypaBHEHUSIM bu6mmoreka [JOK
XMMHUYECKHX PEAKIUMA, €CIIH OJUH U3 PearcHTOB https://m.edsoo.ru/00ael 156
COJICPKUT TIPUMECH

46 IlousiTHEe 0 KOPPO3UU METAILIIOB buGnnorexa LIOK

PP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 €JIOUYHBIE METAJLIbI
m https://m.edsoo.ru/00ae14b2

48 OKcHabl ¥ TUAPOKCUIBI HATPUSA U KAJTUI bubmmorexa [OK

8 P A p https://m.edsoo.ru/00ae14b2

49 [IlenouHO3eMeENBHBIE METAIUIBI — KAJIBLIMK U bubnuorexa [JOK
MarHuu https://m.edsoo.ru/00ac15e8

50 Baxxueiimme coetMHEHUS KaJIbIH bubnmorexa LHOK

A It https://m.edsoo.ru/00ael5e8

51 O0001IEeHNe U cUCTEMATH3AUS 3HAHUN

but6mmoreka [JOK
52 JKEcTKoCTh BOIBI U CITIOCOOBI €€ YCTpaHEHU
A yerp https://m.edsoo.ru/00ae1886

53 [IpakTrueckas padora Ne 6 o Teme bu6nuorexa [IOK
"X&cTKoCTb BOJBI U METOBI €€ yCTpaHeHUs" https://m.edsoo.ru/00aclae8

54 AnmoMuHHAN bubmoreka [IOK




https://m.edsoo.ru/00aelc64

55 AmM(oTepHbIe CBONCTBA OKCHJIa U THIPOKCHIA bubnrorexa LIOK
P A P A https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xenesa (I1) u but6mmoreka [IOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0o001IeHne B CUCTEMAaTH3aIus 3HAHUT
IIpakTueckas padora Ne 7. Pemenue
59 AKCNEPUMEHTANIBHBIX 33724 110 TEME bubmmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«BaxHeiime MeTamibl U UX COCTUHEHUSD)
Breruucienust mo ypaBHEHUSAM XUMHUUYECKUX
60 peakuui, eciiu OJJMH U3 PEarcHTOB JaH B bu6mmorexa [IOK
M30BITKE WU COAECPIKUT NMpUMeECH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXO/Ia TPOAYKTA PEAKLIUN
61 O06001IEeHne U cCUCTEMATH3AIHAS 3HAHUHA
62 Konrponbnas padora Ne4 o teme
«BaxxHeume MeTaJlJibl U UX COCTUHEHUS
63 BemiecTBa 1 maTepuasnbl B TOBCETHEBHOM bu6anorexa LIOK
JKM3HM Y€JI0OBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsAI3HEHUE OKPYXKAIOIIEN CPeJIbl bubmmorexa LOK
p pyxatom pea https://m.edsoo.ru/00ae4270
65 Ponp X¥uMuM B pelIeHUN SKOIOTHYECKUX bu6muoreka [IOK
npo0JemM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 bu6nuorexa [IOK
CUCTEMaTHU3als 3HAaHUN https://m.edsoo.ru/00ae0d0a
7 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK

cucTeMaTu3alus 3HaHUM

https://m.edsoo.ru/00adb33c




68

PezepaHblil ypok. O600111eHUE U
cUCTeMaTU3alys 3HAaHUH

bu6anoreka LIOK
https://m.edsoo.ru/00ad9cb2

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMI OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘{aJ'ILHBIC XUMHUYCCKHEC ITIOHATUSA

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHUX IIOHATHUMA: aTOM,
MOJIEKYJIa, XUMHYECKHM JJIEMEHT, NPOCTOE BEIIECTBO, CII0XHOE
BEUIECTBO, CMech (OIHOpPOIHAas W HEOJAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas W MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEIIECTBa, MOJb, MOJISIpHash Macca, MaccoBas JI0JI1 XHMHUYECKOTO
9JIEMEHTa B COEIWHEHUH, MOJISPHBIM 00BEM, XUMHUYECKas peakius,
KIacCU(pUKAUA  PEAKIHU:  PEeakuu  COSAUHCHHS,  PEAKIUU
pa3NoKEHUs, peaKIUW 3aMeIleHHs, peakuud OoOMeHa, OJK30- U
SHJIOTEPMHUUYECKUE pPEaKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBOp,

MaccoBas JOJIA BEIICCTBA (HpOLICHTHaSI KOHL[CHTpaI_[I/IH) B pacTBOpPC

1.2

1.3

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUI M
MMPUMCHSATDH 9TU IIOHATHSA ITPU OINMMCAHUHN BCUICCTB U UX npeBpameHHﬁ
HCIIOJIB30BAaTh XMMHYCCKYIO CHUMBOJIMKY IJId COCTaBJICHUA (bOpMy.]'I

BEIIIECTB U YPABHEHUIN XUMUYECKUX pEeaKIui

1.4

pacCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIAPHOroO Y4YC€HHA, 3aKOHa

ABoraapo

L.5

OonpeaciTh BaJICHTHOCTb aTOMOB DJICMCHTOB B GI/IHapHBIX

COCOMHCHUAX

1.6

KJ'IaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC PCAKINU (HO quciy MU COCTaBy

YYaCTBYIOIIMX B PEaKIMH BEIIECTB, M0 TETIOBOMY P PEKTY)

1.7

BBIUMCIISITH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl

BEILIECTB

1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMEHTa 1o (opmyiie

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIIECCTBA B PaCTBOPC




1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl NIO3HAHUS — HaOJIIOJICHHE,
U3MEpEHUe,  MOJCIHUPOBAHHE,  OSKCIEPUMEHT  (peaslbHbIl U

MBICJIEHHBIN )

ITo Teme: «BaxHeiilne npeaCTaBUTENIM HEOPTAaHUUYECKUX BEIIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MMOHSTHH: OKCH I,

KHUCJI0Ta, OCHOBAHHUC, COJIb

2.2

OonpeacsAiTb NPUHAICIKHOCTD BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeMHEHUH 110 popMyiam

2.3

KJ'IaCCI/I(bI/II_[I/IpOBaTI) HCOPTraHNYCCKUC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XMMHYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIasi OMHUCAHUE MPUMEPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUMA

2.5

IMPOTrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CleloBaTh TMpaBWIaM TOJB30BaHUS XUMHUYECKOM TMOCYAOH H
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKKe IMpaBWiIaM OOpalleHHs C
BCIICCTBAMHU B COOTBETCTBUHM C HUHCTPYKHOHAMHU 110 BBIIIOJHCHUIO
na6opaTopme XUMHUYECCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEd PacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATHL U IMPOBOJUTH XUMHUYCCKUEC SKCIICPUMCHTHI 110
pacmo3HaBaHUIO pPACTBOPOB IIENOYed M KHUCJIOT C TOMOIIBIO

MH/IUKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MpOBOAUTD paC‘-IéTBI 10 YpaBHCHUIO XHUMHYECKOM pcakuuu

IIo Tteme: «llepuoamueckuit 3akoH u Ilepuoamyeckas cucrema
xumuueckux snemeHTtoB JI. M. MenneneeBa. CTpoeHue aTOMOB.

Xumudeckas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€aKuuu»

3.1

PaCKpbIBATG CMBICII OCHOBHBIX XHUMHWYCCKHX TOHSTHH: AApO aTroMma,
AIIEKTPOHHBIM CJIOM aToMa, aToOMHass oOpOuTadb, paguyc aToMa,
XUMHYCCKasA CBA3b, MOJIKIpHAd W HCIOJISIPpHAad KOBAJICHTHAA CBA3b,
ANEKTPOOTPULATENIBHOCT, HWOHHAs CBS3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKHUCJICHUA

3.2

I(J'IaCCI/I(I)I/IL[I/IpOBaTB XUMHWUYCCKUEC 3JICMCHTEI




33

OINKCBIBATh M XapakTepu3oBaTh TabnuuHytro ¢Gopmy Ilepumonnueckoii
CUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoarpynmna (brpymma)y,

«Maiele» U «OOJIbIIHNE) NeprUoabI

34

packpbeiBaTh cmblci llepuoguyeckoro 3axkoHa J[.MI. Menneneesa:
JIEMOHCTPUPOBATH TOHMMAHUE IIEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HUX IMO0J0XeHHus B Ilepuonnueckoi

CHUCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwIe
«Ilepuoanueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB J.N.
MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB M 3apsij sApa, oO0IIee YHCIIO

AJIEKTPOHOB U PACIIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OnpeacsiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

3.7

ONpeacC/iTb BUN XUMHYECKOM CBS3U (KOBaHCHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpPoBePsIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMHUYECKasi peaKIUs»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKMX TMOHSTHUH: pacTBOp,
AIEKTPOJUTHI, HEANEKTPOJIUTHI, SJIEKTPOJIMTHUECKAsT JTHCCOLUALINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTumble u HEoOpaTUMBbIe peakuuu,
OKHUCJIUTEIHLHOBOCCTAHOBUTEIHHBIE peakuuu, OKHCJIUTEb,
BOCCTAHOBUTENIb, OKHCIIEHHE U BOCCTAHOBJICHHE, aJUIOTPOIUS,
aM(pOTepHOCTb,  XUMHUYECKash  CBA3b  (KOBaJIEGHTHAs, HWOHHAas,
MeTaJljin4eckas), KpUCTAJJIMYecKas peméTka, CIUIaBbl, CKOpPOCTb

XUMUYECKON PEaKInH

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MIOHATHHA H

MPUMCHSATDH 3TU IMOHATHA ITPU OMMUCAHUHN BCIICCTB U UX HpeBpaH_IeHI/If/’I




1.3

COCTaBIIATh YPABHEHUS DSJICKTPOJIUTHUECKOM IMCCOLMALUU KHCIIOT,
LICJIOYEH WM COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOTr0 0OMeHa

1.4

pPacKpbiBaTh CYIIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OamaHca 3TUX peaKI_II/Iﬁ

1.5

MMpOBOAUTD paC‘-IéTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

Ilo temam: «Hemetamnsl M uX coeguHEHUs» M «MeTamabl U HUX

COCOHUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATE) OOIHE U CTICTIU(UICCKIE XUMUIECKUE
CBOMCTBA TIPOCTBIX U CJIOKHBIX BEIIECTB, TMOITBEpPXKAash OMHCAHUE
MpUMEpPaMu MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHM COOTBETCTBYIOIINX

XMMHYECKHX PEaKLUn

2.2

COCTaBJIAATh YpaBHCHHUA peaKI_[PIfI, MNOATBCPIKAAOIHNX CYIHICCTBOBAHUC

T€HETHUYECKOH CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3
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MMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTU IPOTCKAHUA XUMHUYCCKHUX HpeBpaH_ICHI/Iﬁ B pPa3JIMYHbIX

YCI0BUAX

CIeI0BaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOd H
7a00paTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSAMHU TIO BBINOJTHEHHUIO
7a00paTOPHBIX XUMHUUYECKHX OMBITOB MO TMOJTYYCHUIO U COOUPAHUIO

ra3000pa3HbIX BEMIECTB (aMMHUAaKa M yrIIEKUCIIOro rasa)

2.5

OPOBOJUTHh PEaKIHMH, MOATBEPKIAIONIMNEe KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM NYTEM XJIOPHI-,
Opomuza, wuoauna, kapbonar, ¢docdar, cunukar, cyiabgar,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METaJIIOB,

MNPUCYTCTBYIOIHEC B BOAHLIX PACTBOPAX HCOPIraHUYCCKHUX BCIUICCTB

[To Teme: «XUMHUS U OKPYXKAIOIIAsl cpeaar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYeCKMX mnoHstui: [IJK

BCIICCTBA, KOPPO3KHd METAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepaum/l MBICJII/ITCJIBHOI\/JI ACATCIIBHOCTU —
aHalu3 W CHUHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMAaTHU3AIHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeHCTBeHHbIX CBSI3€ﬁ — JIA I/I3y‘-I€HI/IS'I

CBOMCTB BEIIECTB U XHUMHYECKHUX peaKI.IPIfI; C€CTCCTBCHHOHAYYHBIC




METOJAbI IIO3HAHHUA — Ha6J'II-O,Z[eHI/Ie, U3MEPECHUC, MOJACIHNPOBAHUC,

AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH )




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHaanbHBIC XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HM 4Y€IOBEKa. XUMHUA B CUCTEME HayK.
Tena m BemecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEeraTHoe COCTOSTHUE

BC€IICCTB

1.2

IlonsaTtue o MeTogax MO3HAHUSA B XUMUM. YHCThHIE BEIIECTBA U CMECH. CnocoObl

pas3aeneHus cMecen

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue dieMeHTbl. CHMBOJBI  XMMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKYJ'IHPHOC YUCHUC

1.4

Xumuueckasi ¢popmyna. BalleHTHOCT, aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH
IOCTOSTHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENnpHAss  aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYsipHast Macca. MaccoBasi 10Jil XUMHUYECKOI0 3JIeMEeHTa

B COCAMHCHUN

L.5

KomnuectBo BemecrBa. Moisib. MossipHass Macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX eIWHHIl BemiectBa. Pacuérel mo Qopmynam

XUMHYECKHX COCTUHEHMI

1.6

®u3nyuecKue U XUMHUYECKUE SABJICHHS. XUMUYECKas peakuusi U €€ MpPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEIIECTB. XuMuieckue ypaBHeHus. Knaccuduxarms

XUMHUYECKHX peaKIui (COequHEHMs, pa3IoKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCYI0H, C MpaBiIaMu
paboTel B Jaboparopuu U TOpuEMamMu  oOpamieHHs ¢ J1abopaTOPHBIM
obopynoBaHHEM, H3yYeHHE W ONUCaHWE (PU3MUECKUX CBOWCTB OOpa3lioB
HEOPTraHUYECKUX BENIECTB, HaOMoAeHUEe (U3MYecKux (TUTaBJICHHE BOCKa,
TasiHUE JIbJla, PACTHPAHHUE caxapa B CTYIKE, KUIICHHE M KOHACHCAIUs BOIbI) U
XUMUYECKUX  (TOpEHHE  CBEUYM, MPOKAJIMBAHME  MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBUE MeNa C KHUCJIOTOW) SIBICHWN, HAONIOJCHHE W OIUCAHUE
MPU3HAKOB MPOTEKAHHUS XUMUYECKUX peakiuii (pasjoKeHHe caxapa,
B3aMIMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, pa3oKeHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE JKeie3a C PACTBOPOM
conu menu(Il), uzyuenue cnocoboB pazaeneHusi cMecei (C MOMOIIBI0 MarHuTa,

¢unbTpOoBaHUe, BbIMApUBAHUE, NUCTWLISIUSA, XpoMmaTorpadus), MpoBeAcCHUE




OUYHCTKHU IOBAPEHHOM COJIM, HAOIOJEHUE U OMIMCAHKUE PE3YIbTATOB MIPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs MacChl, CO3JaHUE MOJelel

MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxwnerilue npencTaBuTeNd HEOPraHUYECKUX BELECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sieMeHT U mpocToe
BemecTBo. HaxoxaeHue kuciopoja B mpupoje, Gu3nueckrne U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrnocoObi
MOJy4eHUs] KHUCJIOpoAa B J1a0OpaTOpud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucaopoja B mpupojie. O30H — aIoTporiHas Moau(UKaIys KUCIopoaa
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TeruoBoit 3 ekt XuMUIecKol peaklnu, TEPMOXUMUYECKHE YPAaBHEHUS, IK30-
Y DHIOTEPMUYECKUE PeaKUUH. TOIUIMBO: yrojib U MeTaH. 3arps3HEHUE BO3yXa,

yCUJIEHUE TApHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO €05

2.3

Bonopon — sneMeHT u mpocToe BemiecTBo. HaxoskneHue Bomopoaa B MpUPOIE,
¢usnyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI TOIyYEHHS.

Kucinors! 1 conu
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MossipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak pactBopuTens.  PacTBOpBL
HaceliienHble 1 HEHACHIILIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast nons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoOB B NpHpoJe M B KU3HM 4YesoBeka. Kpyroropor
BOABl B TpUpOJAE. 3arps3HeHuE MPUPOAHBIX BoA. OXpaHa © OYHMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeanHeHuid. Oxcuapl. Kimaccuduxarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM{QOTepHbIE) U
HeconeoOpa3yromue. HoMmeHknatypa okcuaoB. Duznyeckue W XHUMHUYECKHE

CBOIMCTBa OKCHJIOB. HOJ'Iy‘{CHI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHuil. du3nyeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHui. [ToryueHue ocHOBaHU

2.8

Kucnorsl. Knaccudukanusa xucnor. Homenknatypa kucinor. dusznueckue H
XUMUYECKHE CBOMCTBAa KHCHOT. Psan aktuBHOocTM MertauioB H.H. bekerosa.

[lonyyenue kucnor

2.9

Comu. Homenknarypa cosei. @U3NYECKUE M XUMHUYECKHUE CBOWCTBA COJIEH.

[lony4yenue coien




2.10

I'enernueckas cBSI3b MCKIY KiIacCaMH HCOPTraHUYCCKHUX COG,I[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  AKCIIEPUMEHT: KAYECTBEHHOE  OIPEICICHUE  COACPKAHUS
KHUCJIOpOJla B BO3/YyX€, IIOJy4Y€HUE, COOMpaHHE, pacliO3HAaBAaHUE U H3Y4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHUS U MPEKpAIlIeHHs] TOpeHUs (1oxKapa), 03HaAKOMIICHHE C
o0Opa3liaMM OKCHJOB M ONHCAaHHE HUX CBOMCTB, NOJy4YeHHE, coOUpaHue,
pacmo3HaBaHUE M HM3y4YCHHE CBOWCTB BOAOpOJa (TOpeHHe), B3aUMOJICHCTBUE
Bozopoza ¢ okcuaoMm menu(Il) (Bo3MokHO HCTIONB30BaHKUE BUIECOMATEPHAIIOB),
HaOmoleHne 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIIEOBaHHE
0COOCHHOCTEHl pacTBOPEHMS BEIIECTB C PA3IMYHOM PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MACCOBOW AOJIEN pacTBOPEHHOTO
BEIIECTBa, B3aUMOJEHCTBUE BOJBI C MeTa/llaMd (HATpUEM M KaJbI[HEM)
(BO3MOXKHO HCHOJb30BAaHUE BUJEOMATEPHANIOB), OIPEAEICHUE pPACTBOPOB
KUCJIOT W IIEJNOYed C IOMOIIBI0 HMHJIMKATOPOB, HCCIEJOBaHHE 00pa3lioB
HEOPTaHMYECKUX BEIIECTB pPa3JIUYHBIX KIACCOB, HAOIIOJCHHE W3MCHCHHUS
OKpacKd HHAMKATOPOB B pACTBOpax KHUCIOT H© IIEJIOYEH, H3YyUYCHUE
B3aumojeiictBuss okcuna meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
METAJUIaMH, PEAaKLIMi HEUTpAIN3ALHH, TIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUME OJHOTO MeETajula JpYyrMM M3 pacTBopa COJM, pELICHUE
SKCHEPUMEHTAIBHBIX 337a4 MO TeMe «BakHellue KiIacchl HEOPraHMYECKHX

COEeIMHEHUI
[Tepuoauueckuii 3akoH u [leprnoanyeckas cucteMa XMMUYECKUX JIEMEHTOB

H.N. MenneneeBa. CTpoeHue aTOMOB. XUMHUYECKasi CBI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIILHBIC PCAaKIINN

3.1

[lepBble TMOMBITKM KiIAacCH(PHUKAIMKM XUMHUYECKUX dieMeHTOB. [loHatne o
rpynmnax CXOJHBIX AJIEMEHTOB (ILEJIOYHBbIE U IIEIOYHO3EMEJIbHBIE METaJUIbI,
raJloTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT amdoTepHbIC

OKCHUABI U TUAPOKCHUABI

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3y1eMeHToB [[. 1.
MeHnpeneena. Kopotkonepuoanas Hu JUTMHHOTIEpUOAHAS (hopMbI
Ilepuonuueckoit cucrembl xumuueckux osieMeHToB J[.M. Menpaeneena.
[lepuonbl u rpynnbl. PU3MYECKUII CMBICT HOPAIKOBOIO HOMEpPA, HOMEpPOB

nepuoja U rpymibl dJIeMeHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otonbl. Dnexktponsl. CtpoeHue

JNEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XMMHUYECKHUX AJIEMEHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxkeHuro B [lepuoanueckoii cucreme [[.M. MeHnneneesa
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3aKOHOMEPHOCTH HM3MEHEHUs pajauyca aToMOB XHMMHMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TIpPyNIaM M IEPHOJAM.
3nauenue Ilepuoauueckoro 3akoHa u Ileproauueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JUIsl pa3sBUTHUA Hayku W npaktuku. .M. MenneneeB — y4€HbId U

TpaxJaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass ¥ HEMOJSpHAas) CBA3b.

BHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHUX 3JIeMEHTOB. loHHas CBS3b

3.6

Crenenb okuciacHUA. OKHCINTEIHEHOBOCCTAHOBUTCILHBIC pC€aKkuunu. Hpoueccr)l

OKHCJICHMS M BOCCTaHOBICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE THIAPOKCUAA LMHKA C PAacTBOpAMU KHUCIOT U
LIEJI0YEeHd, IIPOBEICHUE OIBITOB, WIUIIOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peakluil (TOpEHNE, pEAKLIUU PA3II0KEHHS, COEITUHEHN)

9 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAeP:KAHUS

1.1

BCH_IGCTBO U XUMHYECCKas pCaKkius. HOBTOpCHI/Ie

[lepnonnueckuit 3akoH. Ileprnoauyeckas cuctema XuMU4eCKux 3iaemeHToB J1.1.
MenaeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XMMHYECKHX DJJIEMEHTOB IE€PBBIX TPEX MEPUOJAOB, KM, KaJbLUHUs U UX
COCJIMHEHUN B COOTBETCTBMU C IMOJOKEHUEM 3JIEMEHTOB B llepmommueckoit

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHne BeliecTBa: BHMJbl XMMHMUYECKON CBA3U. THUNBI KpUCTANIMYECKUX
PEETOK, 3aBUCHUMOCTD CBOMCTB BEIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
U BUJa XUMUYECKO# cBsizu. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEIIECTB (MEeXIyHapoaHas U TpUBHAJbHAsA). XUMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMUXCA K PA3IUYHBIM  KJAcCaM  HEOPraHWYECKUX  COEIUHEHMHH,

TCHCTUYCCKAs CBA3b HCOPIraHMYCCKUX BCUICCTB

1.3

Krnaccudukanms XuMudeckux peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3¢ ¢deKTy, 1o
W3MEHEHHIO CTETEHEH OKHUCIIEHHS XUMHUYECKHMX JJIEMEHTOB, 10 00paTHUMOCTH,

M0 y4aCTHIO Karajausaropa). OK30- H DJHAOTEPMHUYECKHE  PEaKIIHH,




TepMOXUMHUYECKHE ypaBHeHUs. [IoHATHE O CKOPOCTH XUMUYECKOM peakiuuu

1.4

[onsiTne 00 OOpaTHUMBIX M HEOOPATUMBIX XUMHUECKUX peakuusx. [loHstue o
TOMOTI'E€HHBIX U I€TEPOreHHbIX peakuusax. [IoHaTHe 0 XMMUYECKOM PaBHOBECHH.
@akTopsl, BIMAKOIME HAa CKOPOCTh XMMHYECKOM pPEAaKLUHMH M IIOJIOKEHUE

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pcaKuunu, BHeKTpOHHHﬁ OanaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHOM pCaKnuu. CocraBiieHue ypaBHCHI/Iﬁ
OKHUCINTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HUCIIOJB30BaHHCM MCTOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust AMEKTPOTUTHIECCKON TUCCOIUAIMH. DJIEKTPOIUTHl U HEIJICKTPOIUTHL.
KaTtuonsl, aHnoHpl. MeXaHU3M JUCCOIMAIMN BEIECTB C PA3JIMYHBIMU BUIAMH
xuMudeckou cBsi3u. Ctenenpb aucconnanuu. CUIIbHBIE U CTA0BI€ IEKTPOIUTHI.
Peakiiuu nonHoro oOMeHa. YCIOBHS NMPOTEKAHHUS PEaKlUid MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBbIE WOHHBIE YpaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiei B CBeTe TpEACTaBICHUNH 00 3SIEKTPOIUTUYECKON

Jucconualnmnu. KauecTBeHHbIC PCaKuru Ha NOHBI. Ilonsarue o TUApOInU3C coleit

1.7

XUMHAYECKU DKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMHU KPHCTAJUTUYECKUX
peIIETOK HEOPraHWYEeCKUX BELIECTB — METAUIOB M HEeMeTawioB (rpadura u
arMasa), CIOXKHBIX BEIIeCTB (XJIOPHIA HATPHs); MCCIEIOBaHHE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOW pEakUu OT BO3ACHCTBUS pPA3IMYHBIX (AKTOPOB,;
UCCIIEZIOBAHUE  DJIGKTPONIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Iporecca
JMCCOIMAIIMM  KHCIIOT, WIeJioYeld ©  coyieil  (BO3MOXXKHO — HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOMIUX PU3HAKH
NPOTEKAHUS peaKkii MOHHOTO OOMeHa (00pa3oBaHUE OCajKa, BBIJCICHHUE Ta3a,
o0pa30oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLIMX IMPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHHE, PEeaKIUH Pa3IOKEHUs, COCIUHEHMUS);
pacro3HaBaHHE HEOPTaHUYECKUX BEUICCTB C TIOMOIIBIO KAYECTBEHHBIX PEaKIHid

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbLHBIX 3a/1a4

HewmeTamnsl 1 UX coeaMHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHMs AaTOMOB,
XapaKTepHble CTeNeHu okuciaeHusa. CTpoeHue u GU3n4ecKue CBOMCTBa MPOCTHIX
BEUICCTB — TaJIOTEHOB. XWMHWYECKHE CBOMCTBA Ha IpUMEpe Xjopa
(B3auMozeiicTBUE C METalllIaMM, HEMETaIaMHM, Iieao4aMu). XIIOPOBOAOPOL.
ConstHast KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJIy4eHUE, TpuMeHeHue. JleiicTBue

XJIOpa ¥ XJIOPOBOAOPOAA HAa OPraHU3M YeJOBEKa. BaxkHelme XJIOpUAbl U UX




HaXO0XKJIEHUE B MPUPO/IC
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OO6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmbel. OCoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTeNeHN OKucieHus. CTpoeHue u pusnyeckue cBOMCTBA
IPOCTBIX BEIIECTB — KHCIOPOAa M CEepbl. AJJIOTPONHBIE MOIU(PHUKAINN
KHACIOpOoJla U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢u3nyeckne M XUMHUECKHe CBoWcTBAa. OKCHIBI Cephl Kak MPeICTaBUTENN
KUCJIOTHBIX OKcHJOB. CepHas KUCIIOTa, (GU3NUYECKHE M XUMHYECKHE CBOMCTBA
(o0mume Kak MpeacTaBUTENs Kiacca KUCIOT U creruduieckue). XuMUIecKue
peakiuuu, JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a IMOJIy4eHUs CepHOM
KucHoThl. [Ipumenenne. Coiim CEpHOM KHCIOTHI, KAUECTBEHHAs PEAKIMS Ha
cynbdar-uoH. Haxoxxnenue cepbl U e€ COeAMHEHUN B MpUpoje. XUMUYECKOe
3arpsi3HEHUE OKPYXaloUlel cpelbl COeIUHEHUSIMHU Cephbl (KUCIOTHBIE IO,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 IPEIOTBPAIICHHS

2.3

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHBIC CTEIICHN OKUCIICHUS. A30T, paclpOCTpaHEHHE B TIPUPOJIE,
¢u3nyeckre U XUMU4eckue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK,
ero (u3uveckrue W XUMHUYECKHE CBOMNCTBA, moiydeHue u mnpumeHeHue. Conn
aMMOHUS, HX (u3nueckue U XHUMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHasi peakiiisi HA MOHBI aMMOHHMsI. A30THAasi KUCIIOTa, €€ MOJy4YeHuE,
¢usnyeckne W XUMHYECKHE CBOMCTBa (0OIIME KaK MpPECTaBUTEINs Kiacca
KUCIOT U cnenududeckue). Mcnoiapb3oBaHWE HHUTPATOB M COJICH aMMOHHUS B
Ka4eCcTBE MHHEPAIBHBIX yI0OpeHUil. XUMHYECKOe 3arps3HEHHE OKPYKAroIeH
CpeIbl COSTMHEHUSMHU a30Ta (KUCIOTHBIC TOKIH, 3arpsi3HEHHE BO3yXa, TIOYBHI

1 BOJIOEMOB)
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®ocdop, amtorponHsie Monudpukaun docdopa, Guznyeckre U XUMUYECKHE
ceoiictBa. Oxcun ¢ochopa(V) u dochopHas Kuciaora, QGUINISCKUE W
XUMHYECKHE CBOWCTBA, ToiydeHue. Mcmonb3oBanue (ocharoB B KauecTBe

MHUHEpaJIbHBIX Y10OpeHHA

2.5

OO6mas xapakrepuctuka syeMeHToB I[VA-rpymmbel. OcoOGHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHUA. YTIJIEpOoJd, aJJIOTPOIHBIE
MonuduKanuu, pacrnpocTpaHeHHe B Npupoie, (U3HUECKHe M XUMHUYECKHE
cBoiictBa. Ancopbuusa. Kpyroopor yrinepona B mpupoae. Okcubl yriepona,
ux (pusmyeckue U XUMHYECKHE CBOMCTBA, NEHCTBHE HA YKUBbIE OPraHU3MBbI,
MOJTydeHUE U TPUMEHEHHE. DKOJIOTHYECKHE TIPOOIEMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona(lV); rumore3a T100adbHOTO TOTEIUICHHWS KIWMATa; MApPHUKOBBINA




adpdexr. YrompHas kuciora U €€ conmd, UX (UHMYECKHE W XUMHUYCCKUC
CBOWCTBa, MOJYYeHHE W NpUMEHeHHe. KadecTBeHHasr peakuuss Ha KapOOHAT-
noHnl. Mcnoin3oBaHue Kap6OHaTOB B 6I)ITy, MCIUIHHC, IMPOMBIIIIICHHOCTU U

CEIILCKOM XO3SIUCTBE

2.6

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriaepojna (MeTaH, 3TaH, JTWJIEH, AalETWIeH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kucnora). Ix coctaB u xumudeckoe ctpoeHue. [loHaTHe O OHOIOTHYECKH
BOXHBIX BEIIECTBAaX: >XHUpaX, OenKax, YrieBoaX — U HUX POJH B JKU3HU
yejnoBeKa. MarepuanbHOEe €QUMHCTBO OPraHUYECKMX U HEOPraHUYECKUX

COEeIUHEHNN

2.7

Kpemnwuii, ero ¢usnueckue u XUMUYECKHE CBOWCTBA, IMIOJIYYCHHE W
npumenenue. CoenuHeHus KpemHHS B mpupoze. OOmue mnpeacTaBieHus: o0
okcuze kpemMHus(IV) n kpemuueBoit kucnore. CUIMKAThI, UX UCIOJIb30BAaHUE B
OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH. BakHEHTIIEe CTPOUTEIhHBIE MATEPHUATIBI:
KepaMuKa, CTCKJIO, IIEMEHT, OeTOH, >kene300eToH. [Ipobrmembr Oe3omacHOTO

HCTIOJIb30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI[HCBHOﬁ KHU3HHU

2.8

XUMHUECKUH HKCHEPUMEHT: HM3Yy4YeHHE 0O0pa3ll0oB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEIECHNE KAYECTBEHHBIX PEAKIUil Ha XJIOPHUI-
WOHBI U HaONIOJIEHWE TMPHU3HAKOB WX TMPOTEKAHMS; OMbBITHL, OTpa)KarollHe
(u3nuecKkre U XMMUYECKHE CBOMCTBA rajOreHOB U MX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUACOMATEPHUAIOB); O3HAKOMJIEHHE C 0Opa3laMu XJIOpHUIOB
(rammoreHn10B); O3HAKOMJICHHE C oOpasliaMH cepbl U €€ COeAMHEHUSIMHU
(BO3MOXHO WCIIOJIb30BAHWE BHUACOMATEPHUANIOB); HAONIOJCHHE IIpoliecca
oOyrauBaHUs caxapa IMoJ JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3yUeHHE XMMHUYECKHUX CBOMCTB pa30aBIEHHOW CEPHON KHCIIOTHI, MPOBEICHHE
Ka4eCTBEHHOW peakuud Ha cynbhaT-uoH © HAOMIOACHHWE Tpu3HaKa e¢
NPOTEKAHHUs; O3HAKOMIICHHE C (PU3NIECKUMH CBOMCTBAMH a30Ta, hocdopa u ux
COEIMHEHUN (BO3MOYKHO HCIIOJIb30BAHME BMJIEOMATEpUANIOB), OOpa3LamMu
a30THBIX U PocOpHBIX yIOOpEHUN; MOTydeHHe, COOMpaHne, paclio3HaBaHUE U
W3Y4EHUE CBOMICTB aMMMaKa; IPOBEIACHHE KAueCTBEHHBIX pEaKIUi Ha HOH
aMMOHUS U (ochaT-HOH U H3ydyeHHE [MPHU3HAKOB MX MPOTEKaHUs,
B3aMMOJICHCTBIE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJbIO (BO3MOXHO
UCIIONB30BAaHUE BUCOMATEPHANIOB); H3y4YCHHE MOJENeH KPHUCTATUIMYECKUX
pemérok anMasza, TrpaduTta, GQyIepeHa; O3HAKOMIIEHHE C TPOIECCOM
azcopOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MIPOTHBOra3a; IOJIy4EeHUE, cOOMpaHHe, paclo3HaBaHHE M HM3Y4YEHUE CBOWCTB




YIJIEKUCIIOro ra3a; IpOBEJEeHUE KayeCTBEHHbIX peakluid Ha KapOoHaT- U
CUJIMKAT-UOHBl U HW3yYEHHUE TMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJYKIIMEH CHIMKATHON TMPOMBIIUICHHOCTH; PEHICHHUE SKCIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «Ba)kHel1e HeMeTauIbl U UX COEIUHEHUS))

MeTamisl 1 UX COeTUHEHUS

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B [lepumoguueckoil cucremMe XuMH4YecKux dnemeHtoB J[.I.
MemnzeneeBa u ctpoeHust aroMoB. CTpoeHre MeTalIoB. MeTalindeckast CBsI3b U
MeTaJJIM4eckasl ~ KpUCTalsinyeckass pemeérka. DIEKTPOXUMHUECKHH  psij

HanpsHKEHUH METaJIOB

3.2

dusznueckrue U XUMUYECKHE CBOMCTBA MeTauioB. OO0muMe CrocoObl MOTyIeHUS
MeTasuioB. [loHsTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI X OT
koppo3un. CruiaBsl (CTallb, YyTr'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY M TPOMBILIICHHOCTH

3.3

3.4

[[lenounble MeTaybl: MOJOXKEHUE B llepuonnyeckor CUCTEME XHUMHUYECKUX
aneMmeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXICHHE B IPUPOLIE.
Ou3nyecKue U XUMUIECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCUABl HaTpusi M Kanus. [IpuMeHeHue IIEeNOYHBIX METauIOB M UX
COCIUHCHUH

IllemouHno3eMenpbHbIE  METaIbl MarHMii W KajJblIMii:  IIOJIOKEHHE B
[Tepuoanueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; ctpoeHue
X aTOMOB; HaxOXJeHHe B mnpupoae. Ouznueckue M XHUMUYECKUE CBOMCTBA
MarHusi ¥ Kaiublius. Baxkueilmme coequHEHUs Kajablus (OKCHUI, THUIPOKCHI,

coinn). JK&cTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonokenue B llepuoanueckoll cUcTEME XUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHE aToMa; HaxoxAeHUEe B npupone. Pusndyeckue U
XUMHYECKHE CBOMCTBA alFOMHUHUS. AM(OTEpHbIE CBOMCTBA OKCHIA U THIPOKCHUAA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuonnueckoi cucreme xumudeckux snemeHToB J[.M.
MeHnneneeBa; CTpOGHHME aToMa; HAaXOXKICHHE B Tnpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkenesa(ll) u

xene3a(lll), mx coctas, CBOCTBA U TIOJTyYCHUE

3.7

XUMHYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILIABOB,
X (U3MUECKUMHU CBOMCTBAMH; H3yU€HHE DPE3YJIbTaTOB KOPPO3UH METAJUIOB

(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), ocobeHHoCTeH




B3aUMOJICHICTBUSL OKCHJa Kajblldd W HATpUs C BOAOW (BO3MOXKHO
HCIIOJIb30BAaHUE BUEOMATEPHANIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHsS Kejle3a B KHUCIOpoje (BO3MOXKHO — HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUs KAUYE€CTBEHHBIX PEAKIMN HA MOHBI
(marHusi, xamelus, amoMunus, nuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOIII0/IEHUE U OMHCaHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHH MOHAMH HATpHS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJIEOMATEPHAIIOB);
uccienoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHHS M THAPOKCHUIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeiIme MeTamibl 1

HnX COCAUHCHUA»

XuMHUs U OKpy’Karolas cpejia

4.1

HoBble maTepuanbl U TexHonoruu. BeliecTBa W MaTepualibl B IMOBCEIHEBHOMN
JKW3HU 4YelloBeKa. XUMHUS U 340pOBbe. be3omacHoe Mcnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBast momolib Npu XUMHUYECKUX OXKOTaX H

OTPAaBJICHUSIX

4.2
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OCHOBBI ~ JKOJOTMYECKOW  TPaMOTHOCTH.  XMMHUYECKOE  3arps3HEHHE
okpyxatomieit cpeast [IJIK. Posb XumMun B pelieHMH 3KOJOTHUECKUX MpoOIIeM.
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, He(dTb),
IPOAYKTHI UX TIEpepabOTKU, UX POJIb B OBITY M MIPOMBIIICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yueHue o0pa3loB MaTepUaoB (CTEKIIO, CILIABbI

METaJJIOB, MOJIMMEPHBIE MaTEPHUAIIBI)




INPOBEPAEMBIE HA OI'D 1O XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeJIMETHBIM pe3yibTaTaM
0a30BOr0 yPOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 0011ero o0pa3zoBaHusi Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABa€MOCTH SIBJICHUI MpUPOAbI, MOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONH HayKH Kak 00JIACTU COBPEMEHHOIO
€CTECTBO3HAHMSA, KOMIIOHEHTa OOIIEH KyIbTYphl W TNPaKTHYECKOM
JESATEIbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IMOHNUMAaHHUEC MECTAa XUMUHN CPCAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKHUX MCTOAAX HMCCICAOBAHUA BCHICCTB HU U3YUYCHUA
XUMHNYCCKHUX peaKHI/Iﬁ; YMCHHC HUCIIOJIB30BAaTh MOACIIN JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccnoHanTbHON EeSITEIBHOCTH, CBI3aHHBIX C XUMUCH U
COBPCMCHHBIMH TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTUIKCHHAX
XUMUYECKOW HAyKH, YTO TIO3BOJIUT OOYYalOIMMCS paccMaTpUBaTh
XUMUIO KaK cepy cBoeit Oyaymieit mpopecCuoHaIbHON NeSTeIIbHOCTH
U CJeNlaTh OCO3HAaHHBIM BBIOOP XMMHHU KaK MPOQUIBHOIO IpeaMera

MIpH TIEPEXO0/I€ HA YPOBEHb CPEIHETO 00IIEero 00pa3oBaHms

BnageHue cuctemMoll XMMHYECKHX 3HAHMH H YMCEHUC MPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKIKOYACT:

2.1

BOKHEHIINE XUMHWYECKHE TOHATHA: XUMHUYECKHH D3JEMEHT, aToM,
MOJICKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BELIECTBO, OAHOPOAHAS U
HEOJHOPOJHASI CMECh, OTHOCHUTEIBbHBIC aTOMHAas W MOJIEKYJIIpHAs
MAacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA
00BEM, OKCHJI, KHUCIIOTa, OCHOBaHHUE, COJb (CpeiHss), XUMHUYECKas
peakiys, peaKiuu COCAHHCHUS, PEaKUUHU PAa3JIOKEHUS, PEaKIUH
3aMEIeHHs, peaknud oOMeHa, TEIUIOBOM 3((EeKT peakiuu, 3K30- U
JHIOTEPMUUYECKUE PEAKIUH, PACTBOpP, MAcCOBask JOJII XUMHYECKOTO
3JIEMEHTA B COCJMHEHUH, MacCOBasi IOJISl M MIPOLICHTHASI KOHLICHTPALHS
BEILIECTBA B PacTBOPE, PO aTOMa, HIICKTPOHHBIN CJIOH aToMa, aTOMHAs

Op6I/ITaJ'IB, paaunyc aToma, BaJICHTHOCTb, CTCICHb OKUCIICHUA,




XUMHUYECKAsI CBS3b, JJIEKTPOOTPHULIATEIBLHOCTD, MTOJISIPHAS U HEMOJISIPHAs
KOBaJICHTHasl  CBs3b, MHOHHas  CBA3b, METAJJIMUECKas  CBA3b,
KpUCTalLIMUecKass pemeérka (aToMHasl, WOHHAas, METaJuIn4ecKas,
MOJIEKYJISIpHAs), MOH, KATHOH, AHUOH, DJIEKTPOJIUT U HEIIEKTPOJIMT,
SNICKTPOJIMTUYECKAs ~ JMCCOLMANUS, pPEAaKUMd HOHHOIO OOMeEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENIb, OKHCIEHME U  BOCCTAHOBIEHHE, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMbIE peaKIvu,
CKOpPOCTh XMMHUYECKOW peakuuu, katanmzarop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMMHH: 3aKOH COXPAaHEHHS MacChl,
nepuoanueckuii 3akoH JI.M. MeHngeneeBa, 3aKkOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUM  XHUMMHH: aTOMHO-MOJIEKYJISIpHAs TEopHsl, TeOpHst

BHCKTpOHHTHQCCKOﬁ Jucconuanmnu

Brnanenue ocHOBaMU XMMHUYECKON I'PAMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHHE MPaBUIBHO HCTIOIh30BaTh H3yUYEHHBIC BEIIECTBA U MaTEPUAIIBI
(B TOM 4YHCIIE MHHEPAJbHBIC YAOOPEHHS, METAUIbl U CIUIABBI,
NPOAYKTHl TEePepadOTKU TPUPOJHBIX HCTOYHUKOB YIIICBOIAOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEJICKOM XO35HCTBE, Ha
MPOU3BOJICTBE M IOHWUMAHHWE 3HAYCHHUS >KHPOB, OCIKOB, YTJICBOJIOB
JUTSL OpTaHM3Ma YelIOBeKa; YMEHHE MMPOTHO3UPOBATh BIMSHUE BEIIECCTB

N XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

IPUPOJIHYIO CpEy

3.2

YMCHHUC UHTCIPUPOBATL XUMUUCCKHUC 3HAHHA CO 3HAHUAMHU OPYTUX

yUeOHBIX MPEAMETOB

33

HaJIM4YKe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOYHUKAMHU HH(OpMAIUH
N0 XUMMM (HaydyHas M Hay4dHO-TIONYJSIpHAs JHUTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OLIEHHBAaTh WH(POPMAILUMIO O BEIIECTBAX, HX
OpEeBpalIeHUsIX M IPAKTHUYECKOM  MPUMEHEHMM UM YMEHHE

UCIIOJIb30BaTh €€ JIJIS pellieHHs yueOHO-1103HaBaTEIbHbIX 3a7a4

BrageHnne ocCHOBaMHM IOHSATHUHWHOIO ammapara M CHUMBOJIUYECKOIO
SA3bIKa XMMHHU JJISI COCTaBIICHHS (POpMyS HEOpPraHMUECKUX BEIIECTB,

YPaBHEHUN  XMMHMYECKMX  pPEAaKUMH; OCHOBAMM  XUMHUYECKOU




HomeHkIaTypbl (IUPAC u TpuBHaabHOI)

YMeHue oOBACHATH CBSI3b IMOJIOKEHMS 37eMeHTa B llepmonnueckoit
CUCTEME C UHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHsS aTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsaj sapa, oOlIiee 4YHCIo
JJIEKTPOHOB), PACIpPENEICHUEM DIIEKTPOHOB IO JHEPreTHUECKUM

YPOBHAM aTOMOB IEPBBIX TpéX nepruoaoB, Kajinud U KaJblUA

[IpencraBnenne 0  NEPUOAMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JIeKTPOOTPULIATEIBHOCTH),
IOPOCTBIX U CJOXHBIX BEIIECTB OT TMOJOXKEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpUOAAaX U  TIABHBIX

MOJIPYIIAX) U AIEKTPOHHOI'O CTPOEHUS aTOMa

YMmeHnue kinaccupuuupoBarh:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIIUN

8.1

YMmenue OIIPCACIIATD:

BAJICHTHOCTh M CTCIICHb OKHCJIICHHUSA XHUMHWYCCKHUX DJJIEMCHTOB, 3apsn

HOHa

8.2

BHJl XMMHYECKOW CBSI3M U THUI KPUCTAJUIMYECKOM CTPYKTYpBI B

COCAMHCHUAX

8.3

XapakTep Cpelibl B BOJHBIX paCTBOpaX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4

OKHCJIHUTECIIb 1 BOCCTAHOBUTCIIb

Ymenune XapaKTCpU30BaATb (bl/ISI/I‘ICCKI/IC A XUMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOXOPOJ, TrpaduT, anmas,
KpeMHUi#l, a30T, ¢ocdop, cepa, XJIOp, HATpui, Kajlui, MarHui,

KaJIBIIWHA, aJTFOMUHHM, KEJIE30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCIIE WX BOJHBIX PAcTBOPOB (BOJA,
aMMHUaK, XJIOPOBOJOPOIl, CEPOBOJOPON, OKCHIbI W THUAPOKCHIBI
metaioB [-IIA rpynm, amromunus, menu (1), nunka, xeneza (II u
III), okcuner yraepoaa (II u IV), kpemuus (IV), azora u docdopa (I11
u V), cepel (IV m VI), cepuucras, cepHasi, a30TuUCTasi, a30THasd,

docdopHas, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IIPOIrHO3UPOBATH n XapaKTCpU30BaTh CBOMCTBa BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHU:A, INPHUMCHCHHE BCLICCTB B




3aBUCHMOCTH OT HX CBOI\/'ICTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

YMeHHEe COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEaKLUi, B

10
TOM YHCJIE:
10.1 peakuit HFOHHOTO OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
10.3 WUTIOCTPUPYIONTUX XWMHYECKHE CBOWCTBA M3YUYCHHBIX KIIACCOB
' (Tpymi) HEOPTaHNUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3AaUMOCBSI3b MEXKIY HUMU
11 YMeHnue BIYUCIATh (IPOBOJIUTH PACUETHI):
1 OTHOCUTENIFHYIO MOJICKYJSIPHYI0O M MOJSIPHYIO MacChl BEIIECTB,
. MacCCOBYIO JOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COEIUHEHUHU
11.2 MacCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YpPaBHCHHUSAM XHMHUYECKHX PEAKIUHA ¢ HAXOJIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MACCy PEareHTOB WU IPOTYKTOB PEAKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAay4HOTO TO3HaHHUS  (HAOIIOACHHE,
121 U3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHNE) MTPU U3YUCHUH BEIIECTB U
' XUMHYECKHX SIBICHUH; yMeHUe CchopMynmupoBath mpodlieMy U
NPEAJIOKUTh MYTU €€ PEIICHUS
122 Oe3omacHOi paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCY/I0H M JTaOOpaTOPHBIM 00OPYI0BAaHHEM
mpaBuIaMu 0€30MacCHOTO OOpaIIeHUs C BEIECTBAMH, HCTIOIb3YEMBIMU
B TIOBCETHEBHOM KU3HH, TIPABUIIAMH MOBEJICHUS B IIEJIIX COepeKEHUS
12.3 310pOBbSl M OKPYXKAIOIIEH MNPUPOAHON Cpelbl; NMOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACHCTBUS HA JKHUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BEILIECTB, CIIOCOOOB YMEHBIICHUSI M MPEJOTBPAIICHUS WX BPEIHOTO
BO3/ICMCTBUS
13 Hanuune npakTuyecKux HABBHIKOB IUIAHMPOBAHMSI M OCYHIECTBICHUS
CJIEAYIOIUX XUMHUECKUX SKCIIEPUMEHTOB:
U3Yy4eHHUE U OomHcaHue (U3MYECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE
13.1 ¢  (dusnyeckuMM W XUMHUYECKUMH  SIBICHHUSIMU; OIIBITHI,

WJUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMHUYECKUX PEAKIUI




13.2

U3ydeHHe CrIOcO0O0B pa3eieHus cMecen

13.3

NOJIY4YEHUE KHCIOPOAA M M3Y4EHHE €ro CBOWCTB; IOJy4eHHE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJYYCHHME YIIEKUCIIOrO ra3a u

HN3YUYCHHUC €TO CBOP’ICTB; IIOJIY4YCHHUEC aMMHaKa U U3y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIeH

paCTBOpéHHOFO BC€IICCTBA

13.5

NPUMEHECHUE WH/IUKATOPOB (maxmyca, METHJIOpaHKa u
dbeHondTanenHa) s ONMpENeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

UCCIIEIOBAaHUE W ONHMCAaHHE CBOMCTB HEOPraHWYEeCKUX BEILECTB
pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBHS KHUCIOT C METaUIaMHy,
OKCHJAMH  METAJUIOB,  PAacCTBOPUMBIMH UM HEPACTBOPUMBIMU
OCHOBaHUSIMM, COJIIMU; TIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAaHUM;
BBITECHEHHE OJHOIO MeTajyla JApyrMM U3  pacTBopa  COJIY;
ucciesioBaHre aM(pOTEpPHBIX CBOMCTB THIPOKCHAOB QIIOMUHUS U

[IUHKA

13.7

pPCHICHUC SKCIICPUMCHTAJIBHBIX 3a/a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COCHHHCHHﬁ)); «BHCKT];)OJ'H/ITI/ILIGCKaH
JUucconuanusy, «BakHelmme HeMeTauIbl W HX COCAUHCHUA»,

«Baxuelnnime MeTaIbl U UX COSTUHEHUS

13.8

XUMHYCCKHE  OKCIICPUMEHTHI,  WUIIOCTPUPYIOIIHE  NPH3HAKU
MPOTEKaHUsl peakluii MOHHOTO OOMEHA; KaYeCTBCHHBIC PEAKIUU Ha
MPHUCYTCTBYIONME B BOJHBIX PAacTBOPAX HOHBI: XJIOPUI-, OpOMH/I-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
TUAPOKCU-UOHBI, KATUOHBl AMMOHUS, MarHus, KaabIlUs, aTFOMUHUS,

xenesa (2+) u xkenesa (3+), meau (2+), LUHKA

14

YmMmeHnune:

14.1

NpeaACTaBJIsAITL PE3YIILTATbBI OKCIICPUMCHTA B (bopMe BBIBOJOB,
JO0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABIIATH OMIIMPHYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBATb CBA3U MCKIY pPCaJIbHO Ha6J'II-OI[a€MI)IMI/I XUMHNYECKUMU
ABJICHUSAMH U IIPOLCCCaAMH, IPOUCXOAIINMHA B MAaKpO- U MUKPOMHUDPE,

OOBSACHATH NPUYMHBI MHOTOOOpa3Hsl BEIIECTB




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

HpOBepHeMbIﬁ JIEMEHT COACPKAHUS

1

HepBOHa‘-IaJ'IBHBIC XUMHNUYCCKUEC ITOHATHA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3jiesieHus cMeceit

1.2

ATOMBI M MOJICKYIJIBI. Xumnuueckne diaeMeHThl. CHUMBOJIBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIC " CJIOXKHBIC BCIICCTBA.

1.3

XumMudeckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKUX dJIEMEHTOB. CTEIIeHb

OKHUCICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIApHasa macca. MaccoBas J0JI1 XUMHUYECKOI'o 3JICMCHTA

B COCAMHCHHUH

L.5

KommuectBo BemectBa. Mosb. Monsipas Macca. MonsipHbIE 00BEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIA CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

OU3NYECKUE U XUMHUYECKHUE SIBJICHHS. XUMUYECKas pPeakius U €€ NPU3HAKHU.

3aKkoH COXPAaHCHUS MACChI BCIICCTB. XUMUUYECKHUE YPpaBHCHUA

2.1

Ilepuognueckuii 3axkoH u Ilepuonmyeckas cucreMa XHMHUYECKUX 3IIEMEHTOB
J.N. Menneneea. CTpoeHre aTOMOB
[lepnonnueckuii 3akoH. llepuoguyeckas cucreMa XuMUYECKHUX 351eMeHTOB J[. 1.

Menaeneesa. [lepuoasl u rpymmbl. @U3HYECKUI CMBIC MOPSAIKOBOTO HOMEPA,

HOMCPOB II€proaa U I'pyImIibl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX szep. M3otonsl. Dnexktponsl. CtpoeHue
QJICKTPOHHBIX 000JIOYEK  aTOMOB MCPBBIX 20 XHMMHYECKHX DJIEMEHTOB

[Tepuonnueckoit cucremsl [J.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHHUU CBOMCTB XMMHMYECKHX JJIEMEHTOB TCPBBIX TpéX
NnepuoaoB, KaJiud, KaJIbIUA (pazu/lyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HCMCTAIIIMYCCKHX CBOﬁCTB) n HX COGI[I/IHCHI/Iﬁ B
COOTBCTCTBHMHM C IIOJIOKCHHCM DJJICMCHTOB B HCpHOHH‘ICCKOﬁ CUCTCMC H

CTPOCHUEM UX AaTOMOB

Crtpoenue BemiecTna

3.1

Xumuueckass cBsi3b. KoBajeHTHass (WoOJisipHAs M HEMOJSIpHAsi)  CBA3b.
DIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

Merannnueckas cBSI3b




3.2

Tunsl kpucraminyeckux pemeéTok (aTOMHas, MOHHAs, MeTajulndyecKas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOM PEIETKH U BHUIA

XUMHUYECKON CBA3U

Baxwnelime npeACcTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl m ux

coequHeHus. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIMHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIC) u
HecoJieo0pa3yime; OCHOBaHHMU (IIETOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHCJIOT  (KUCIIOpOJCONepKame ¥ OECKHUCIOPOJHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCJIBIX )

4.2

du3nueckue MW XAMHYECKHE CBOMCTBA IMPOCThIX BCIICCTB-HEMECTAJIIIOB!

BOJIOPOJIA, XJI0pa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

OU3NYECKUE U XMUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHUS,
HaTpusl, Kajlus, MarHusi U KaJIbLIMsl, alllOMUHMS, Kelle3a. DJIEKTPOXUMUUYECKUM

AL HAIPSKEHU METAIIOB

4.4

4.5

du3nyecKkue U XUMUYECKUE CBOMCTBA BOJOPOJIHBIX COEIMHEHWH HEMETAJIOB:
XJIOPOBOJIOPOA, CEPOBOAOPOIA, AMMHAKA

dusznueckue M XUMHUYECKHE CBOMCTBa OKCHIOB HemeTauioB: cepwl (IV, VI),
azota(Il, 1V, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnyeckue cBoicTBa okcuaoB: MeTamwioB [A-IIIA rpynm, muuka, meau(Il) u

xenesa(ll, IIT). [TomyyeHne OKCUAOB METAIIIIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBAHUN M aM(OTEPHBIX THIPOKCHIOB (Ha MpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). llomydeHnwe ocHoBaHMil U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYEeCcKHe CBOWCTBA KHUCIOT: XJOPOBOJOPOJIHON, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yrojbHOH. OcoObie
XMMHUYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.

[Tonydyenue kuciaor

4.9

OO6mme xuMUIECKUe CBOMCTBA cpenHuX colieid. [lomydyeHue coneit

4.10

[Monydyenue, coOupaHue, pacro3HABaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

HOqueHI/Ie aMMMHakKa, CCpHOfI U a30THOH KHCJIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CII0COOBI MMOJIYyUCHUSA MCTAJIJIOB




4.12

I'enernueckas cBSI3b MCXKIY KilaCCaMM HCOPTaAaHUYCCKHUX COGI[I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XuMUYECKUX peaKkIUid MO pa3IMyHbIM MPU3HAKAM: [0 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BELIECTB, IO TemIoBoMy 3¢pdekry, 1Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUECKUX 3JIEMEHTOB

5.2

TennoBoil 3¢ heKT XMMUUECKONH peaklu, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

53

OKHCIIUTETFHOBOCCTAHOBUTENbHBIC peakiuu. OKHUCIUTEIN W BOCCTAHOBUTEIH.
[Ipoueccbl  OKHUCIIEHMSI W BOCCTAHOBJICHUS. DONeKTpOHHBIA  Oaylanc

OKHCIIUTECIILHOBOCCTAHOBHTEIILHOM peakunu

54

Teopust HMEKTPOTUTHUECKON nuccoruanuu. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTHI. CunbHBIE U Cl1a0bIE SJICKTPOJIMTEI. CrerncHb Jucconuanmu

5.5

Peakuuy moHHOro OOMEHAa. YCIIOBHS NMPOTEKAaHUS PEAKIMHA HOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XuMUs U OKpy’Karolas cpenia

6.1

BemectBa u Marcpualibl B HOBCC,I[HCBHOI;'I JKM3HN denoBeka. be3omacHoe
HUCIIOJIB30BaHHUEC BEHICCTB W XHMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX O0KOrax U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE OKpyXKalomeWd cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE II0YBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 IPEIOTBPALICHUS
[Ipenenbuas pomyctumasi konuentpauust BemiectB (ITJK). Ponp xumuum B
peIIeHNH HKOJIOTHYECKUX MpodieM. VYcuieHue NapHUKOBOTO 3¢¢ekra,

PaspymeHuc 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUH B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHeHne
METAJUVIOB M CIUIAaBOB (CTallb, YYT'yH, AIOPAIIOMHUHUN, OpoH3a) B OBITYy H
MPOMBIIIICHHOCTH UX coeAuHeHui. [IoHsATHEe 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIocoObI 3aLUTHI UX OT KOPPO3UU

6.4

[IpuposiHble HUCTOYHHMKHM YIJIEBOJOPOAOB (yroyib, MPUPOAHBIN Tra3, He(Th),

MIPOYKTHI X MepepadoTKu (OCH3UH), X POIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHayanbHble TMOHATHS OO0 OPraHWYECKHX BEIIECTBAX KAaK O COCIMHEHHIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHas! KUCIIOTA).
[onsiTue 0 OMONIOTMYECKN BaXKHBIX BELIECTBAX: JKUpax, OeNKax, yrieBojax — U Ux

POJIK B ) KU3HH YCIIOBCKA




Pacuérrr:

7.1 o popmyIamM XUMHUIECKUX COCTMHCHUN
7.2 Macchl (MaccoBOI) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 294590421595703939189960587970239985033448730183
Bnageneu Mpoxoposa EkaTepuHa Mropesxa

OeicTevTened C 28.06.2024 no 28.06.2025



http://www.tcpdf.org

		2025-10-07T17:25:25+0500




