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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XWMHH Ha YpPOBHE OCHOBHOTO o0O0Immero o6pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3ylbTarTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON paboyeil mporpaMMel
BOCIIUTAHUS U C YYETOM KOHLEIIIUU MPENoJaBaHus Y4eOHOTo IpeaMeTa « XUMHU
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepariuu.

Ha 6aze n1mentpa «Touka pocra» obecneduBaeTcs  pean3alus
o0pa3oBaTEIbHBIX  MPOrpaMM  E€CTECTBEHHOHAyYHOM U  TEXHOJOTHYECKOM
HaIpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBAHUSIMHU
3aKOHOJAaTeNbCTBAa B cdepe oOpazoBanus. (OOpazoBaTenbHas  Iporpamma
MO3BOJISIET HWHTETPUPOBATh peaM3yeMble 3/€Ch TOAXOMbI, CTPYKTYpy H
colepKaHWE TMpU oOpraHuzanmuu oO0ydeHuss Owonmormn B 8—9  Kiaccax,
BBICTPOEHHOM Ha 0a3e JIF000ro U3 IOCTYMHBIX y4eOHO-METOUIECKUX KOMILIEKCOB
(YMK). MUcnonszoBanne o6opymoBanus IieHTpa «Touka pocTay TMO3BOJISIET
CO3/1aTh YCIIOBUSL:

- JUTSl PAaCLIIMPEHUS COAEPIKAHUS IIKOJIBHOTO XUMHUYECKOT0 00pa30BaHMUs;

=1JIA ITOBBIIICHU A MMO3HAaBATEIbHOM AKTHUBHOCTH 06yan0mec>1 B
€CTCCTBCHHOHay‘IHOﬁ 06J'I3.CTI/I;

-JUIl  pa3BUTHS JIMYHOCTH peOeHKa B Tporecce OOy4YeHHsS XUMHH, €ro
CIOCOOHOCTEH, (OPMHUPOBAHUS W  YIOBJICTBOPEHHS COIHUAIBLHO 3HAYUMBIX
MHTEPECOB U NMOTPEOHOCTEH;

- A pa60Tm C OJapCHHbBIMH HIKOJIbBHUKaAMH, OpraHu3allui HUX pPa3sBUTHUA B
Pa3JINYHbIX o01acTax o6pa303aTean0ﬁ, TBOp‘ICCKOﬁ JACATCIIBHOCTH.

[IporpamMma mo xumMuM Aa€T MOpPEACTABICHUE O LEIX, OOLIEH CTpaTeruu
oOydeHHusi, BOCIHTAHUS U PA3BUTUS OOYyYaAIOIUXCS CPEACTBAMU y4eOHOTO
npenmMera, yCTaHaBIMBaeT  00s3aTellbHOE  MPEIMETHOE coJiep>KaHue,
peaycMaTpuBaeT paclpeleieHue ero Mo KiaccaM M CTPYKTypUpOBaHUE IO
pazzienaMm M TeMaM MPOrpaMMbl 1O XUMHUH, ONpPENENseT KOJIMYECTBEHHbIE U
KaueCTBCHHBIC XapaKTEePUCTUKH coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh ~ U3YyYEHUS XUMHUU C  YYETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM y4yeOHOTrO IMpollecca, BO3PACTHBIX
0COOEHHOCTEN  00y4aloluxcsi, OMNpeAeNseT BO3MOXXHOCTH TpeaMera s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs, a Takke TpeOOBaHUH K
pe3ynbTaTam 0O0ydeHHUs XUMUU Ha YPOBHE IIeJiel U3yueHUs MpeIMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATENLHOW MACSITENFHOCTH OOYyYalomerocss MO0 OCBOCHHUIO
y4eOHOT0 CO/IepKaHMUS.



3HaHWE XWMUHU CIYXUT OCHOBOW JIsi (POPMHPOBAHHSI MHPOBO33PEHUS
oOy4aromierocsi, €ro MnpejcTaBiIeHU O MaTepUATbHOM EIUHCTBE MHpPA, BAKHYIO
pOJIb UrparoT (POpMUPYEMbIE XHMHEH NPEJICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrud M 00 SBOJIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs riIo0aibHbIX
Mpo0JIeM YCTOWYMBOTO PA3BUTHs YEIOBEUECTBA — CBHIPHEBOW, DHEPTETHUYECKOM,
MUIIEBOI M 9KOJIOTUUECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH 1T CaMOpas3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB KX CaMOCTOSITEIbBHOW  Y4eOHOW JIeATEeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEAOBATENIbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPOPECCUOHAILHOMN IS TEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS] K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIAaJl B 3KOJOTHYECKOE
oOpa3oBaHHe 00YyJarOIINXCS.

JlanHble HampaBiieHUs B OOYYEHHM XHMHH OOECNEYMBAIOTCS CHElU(pUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4eckKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUU Ha ONPEIEeIEHHOM dTane e
pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa30oBaHMsl OPUCHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XWMHH, OCHOB
HEOPTraHUYECKOW XHUMHUU U HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHus MporpamMMbl MO XUMUU CHOpPMHUPOBaAHA HA OCHOBE
CHUCTEMHOro mnojaxojia Kk €€ mzyueHuro. ColeprKaHHe CKIIQJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakiuu. OO0 3T CHUCTEMBbl CTPYKTYPHO OpPraHU30BAaHbI [0 MPHUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akoHa /. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOECHUHU aTOMa U XUMUYECKOU CBSI3H;

—TpencTaBieHnid 00  AJICKTPOJUTUYECKON JWCCOIMAIIMKM  BEIIECTB B
pacTBOpax.



TeopeTndyeckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH
IOJyYEHHBIX U OCMBICIEHHBIX (PaKTOB, Pa3BUBAIOTCS NOCIEAOBATEIBHO OT OJHOIO
YPOBHSL K Jpyromy, BBINOJHAS (PYHKUMH OOBSICHEHHS M IMPOTHO3UPOBAHHUSA
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW INPAKTHYECKOTO IPUMEHEHHUS U IOJIYyYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XHUMHH CIOCOOCTBYeT  (OPMUPOBAHUIO
IIPEACTABIICHUS] O XUMUYECKOM COCTABIIAIOLIEN HayYHOM KAPTHUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM MNpPUPOIBI, LIEHHOCTHOIO OTHOWICHHS K HAyYHOMY 3HAHUIO U
METOJAaM IIO3HaHUA B Hayke. M3ydeHne XMMHUM IIPOUCXOAWUT C IIPUBJICUYCHHEM
3HaHUU M3 paHee U3YUYEHHBIX Y4YeOHbIX MpeAMeToB: «OKpyXKaromui MHP»,
«buonorus. 5—7 xknacce» u «dusnka. 7 Kimace.

[Ipy wu3ydeHMH XUMHUU TPOUCXOIUT (HOPMHPOBAHHE 3HAHUNH OCHOB
XUMHUYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHHSA, MPAKTHUUYECKOM
JEATEIIbHOCTH 4YEJIOBEKA M KAK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3ajgaya y4yeOHOro mperMeTa COCTOMT B (OPMHUPOBAHUM CHUCTEMBI XMMHYECKHUX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX IMOJIOKCHUH,
JOCTYNMHBIX 000OIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, sA3blKa HAyKH, B
OpUOOIIEHNHM K HaydHbIM METOJAM T[O3HAHMA MpPU H3YYEHHHM BEIIECTB H
XUMUYECKUX peakuui, B (POPMUPOBAHUHU U PA3BUTHUU MMO3HABATEIIbHBIX YMEHUU U
UX T[PUMEHEHHH B Y4E€OHO-TIO3HABATENbHOM UM Y4eOHO-MCCIEA0BATEIbCKOU
JeSTeIbHOCTH, OCBOCHUM MpaBHJI 0O€30macHOro oOpallleHusi ¢ BellecTBaMU B
IIOBCEITHEBHOM KU3HH.

[Ipu u3yyeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYeHUe NpUoOpeNn Takue LeNH, KakK:

— (GOpMHUPOBAHHE WHTEIIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPHUHITHIO PEIICHUH,
CIIOCOOHOM a/1aliTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HalpaBJICHHOCTb OOYy4YEHMsI Ha CHUCTEMaTHYECKOe MpUOOIIEHHUE
oOy4aroluxcsi K CaMOCTOATEIbHOM I103HABATENbHON JESATENIBHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMsI, (HOPMHUPYIOIIMM MOTHBAIMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHue yCcloBUi, CIIOCOOCTBYIOMINX MPHOOPETEHUIO 00yJatOIUMUCS
OIbITa Pa3HOOOPA3HOW MAEATENIBHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIIUX YHUBEPCAIBHOE 3HAYEHHE IS
Pa3IMYHBIX BUJOB EATEIBHOCTH;

— (¢dopmupoBanue oOmEeld (QYHKIIMOHAIBHOW © €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHUM OOBACHATH M OLICHUBATH SIBJICHUS
OKPYKAIOILIEro MUPA, UCIIOJIb3Ysl 3HAHUS U OIBIT, ITOJYYEHHBIE IIPU U3YUECHUU



XUMUHU, TPUMEHITh WX TPU PEIICHUH NTPOOJeM B TOBCEIHEBHOW JXH3HU U
TPYJIOBOM 1€ATEIbHOCTH;

— ¢opmupoBaHHe Yy OOyYaOIUXCS TyMAaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XWUMUYECKUX 3HAHWM I BBIPAOOTKH HKOJOTHYECKU
1[EJIECO00PAa3HOr0 MOBENCHUsIT B OBITY M TPYAOBOM JAESATENBHOCTH B ILENAX
COXpaHEHUS CBOETO 3/I0POBbs U OKpYKaroUIeH IPUPOAHON CPEIbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYETIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(DHIIS W HAMPABICHHOCTH JATLHEUIIETO
oOy4eHwUsI.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUIsl HM3YyYCHHWs] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEZICIIO).

IIpu peanu3zanyu MNPAKTUYECKOH YAaCTH MNPOrpaMMbl HCHOJIb3YyeTCH
o0opynoBaHuMe U MaTepHuaJbl HeHTPa «Touka pocTay.



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KM3HU YETOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOMax MO3HAHUSI B XUMHHU. UHCTHIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesnieHnust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKHUX
anemMeHTOoB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuaeckass (popmyna. BaneHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOcHUTENbHAs aTOMHAs —Macca.
OTtHocuTeNnbHasT MOJIEKYJIsIpHasi Macca. MaccoBast 10J11 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUM.

KomunuectBo BemectBa. Monb. MonsgpHast Macca. B3auMoCBs3b KOJIMYECTBA,
MacCchl W 4YHCJa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

DOU3NYECKNE U XUMUYECKUE SBJICHUS. XUMHUYECKasi PEaKUUs U €€ IPU3HAKHU.
3aKOH COXpaHEHHUsS MacChl BEIIECTB. XUMHUUECKUe ypaBHeHus. Knaccudukarus
XUMUYECKUX PEaAKIHM (COeAMHEHUS, pA3JI0KEHUS, 3aMEILICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenHm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOM, MpaBuiaMu pabOThl B J1abOpaTOpuu U
npuémMamMu oOparieHus ¢ JabopaTopHBIM 000PYIOBAaHUEM, U3yUYCHHUE M OMHCAHUE
(U3MYECKUX CBOMCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIO/ICHNE
¢u3ndeckux (IJIaBIeHWE BOCKA, TasHHWE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAIMS BOJIbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKATMBAHHE
MEJIHOM TTPOBOJIOKH, B3aUMOJICCTBHE MeJia C KUCJIOTOM) sIBJICHUH, HAOIOICHUE U
ONMCAaHUE NPU3HAKOB IMPOTEKAHUS XUMHYECKHUX peakuuid (pasiioKEeHHE caxapa,
B3aUMOJICCTBUE CEPHON KUCIOTHI C XJIOPUIOM Oapusi, pa3sioKEHUE TUIPOKCHUIA
Menu (I1) mpu HarpeBaHuu, B3aUMOJICUCTBUE kene3a ¢ pacTBopoM cosid meau (11),
M3yUYeHHE CIOCOOOB pas3fiejieHHs] CMECei: C MOMOIIbI0 MarHuTa, (puiIbTpOBaHUE,
BBINTApYBAHUE, TUCTUIUIAIUS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU MOBApEHHOM
Cold, HaOJIOJeHWEe U  ONHCAHWE  PE3yJbTAaTOB  IPOBEJEHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MaccChl, CO3[aHUE MOJEIEH MOJIEKY
(IIapOCTEP>KHEBBIX ).

Ba:xuHeiimue npeacTaBuTe/ M HEOPraHUYeCKUX BelIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 31eMeHT U mpocToe
BemecTBO. HaxoxxneHnue kuciopoaa B mOpupoje, (PU3MUECKUe U XUMHUUYECKHUE
cBorictBa (peakiuu ropenusi). Oxcunbl. [Ipumenenue kuciopoaa. CriocoObl



MOJIy4YeHHUsl KHUCIopoJa B JlabopaTopuu M HpOMBIIUIeHHOCTH. Kpyroeopor
KHciiopoja B mpupoze. O30H — aJuIoTpOIHast MO (UKAIUS KUCIOPO/Ia.

TemnoBoit 3h(deKT XUMHUECKON peaklud, TEPMOXMMUYECKUE YpaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKUUH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKTa, pazpyieHrne 030HOBOTO CIIOS.

Bonmopon — nsnemMeHT M mpoctoe BemecTBO. HaxokneHue Bojgopona B
npupoge, (Qunyeckue W XUMUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
noiny4deHus. Kuciorsl u cosu.

Mounsipabiit - 00béM  Ta30B. Pacu€Thl MO XMMHYECKUM  ypaBHEHUSIM.

du3nvecKrue CBOMCTBA BOABI. Bosma Kak pactBopuresnb. PacTBOpEI.
HacellieHHbIE M HEHACBILIEHHBIE PAaCTBOPBI. PacTBOPMMOCTB BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIeCTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJibl. OCHOBaHMUSI.
Ponp pacTBOpOB B Npupoje U B KU3HU 4esOBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmveckux coemnuHeHuit. Okcunpl. Knaccudukanms
OKCHJIOB:  cojieoOpasyronue  (OCHOBHBIE, KHCIOTHBIC, aM{pOTEpHBIE) U
HecoseoOpazyrome. Homenknatypa oxcuaoB. DuU3MYECKHMEe M XHUMHYECKHE
CBOMCTBA OKCUAOB. [lomydyeHne OKCUI0B.

OcHoBanusa. Knaccudpukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknarypa ocHoBaHui. PuU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuM. [losryuenue ocHOBaHMM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. Ouznueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetawuioB H. H. bekerosa.
[Tosmy4yeHnue KUCnor.

Comu. Homenkiatypa coseil. dusndeckne U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue comen.

I'enernueckas CBA3b MEXKIy KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENCIICHUE COJIEPKAHUS KUCIOPOJa B BO3AYXE, MOJIyYEHUE,
coOupaHue, pacro3HaBaHME M M3yYEHUE CBOICTB KHUCJIOpOJa, HaOII0eHUE
B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
OpeKpalieHus ropeHus (moxapa), O3HaKOMJIeHHEe ¢ oOpa3luaMu OKCHIOB H
OMMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHUE, pPACHO3HABAaHUE U HU3YyUYCHHE
CBOMCTB BoJlOpoja (ropeHue), BaumojieiicTBre Bojaoponaa ¢ okcuaom meau (1I)
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAIOB), HaOIIOJEeHIE 00Opa3lioB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOPEHHS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPHUTOTOBJIEHHUE PACTBOPOB C OINPENEIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBUE BOJIBI C METAIIAMHU
(HaTpueM M KajiblleM) (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPHUATIOB),



UCCIIEIOBAaHUE OO0pa3l0OB HEOPTraHMYECKUX BELIECTB PA3IUYHBIX KJIACCOB,
Ha0II0IeHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIOT U IIENOYEH,
u3ydeHue B3aumojiecTBua okcuaa meau (II) ¢ pactBopoM cepHOM KHCIIOTHI,
KHCJIIOT C METajulaMH, peaklUWil HEUTpaJM3alHM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOIO0 METa/Ula APYTHMM M3 pacTBOpa COJIM, PELICHUE
SKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCIUHEHU).

IMepuoanuyeckuit 3akon u Ilepumoauyeckasi cucreMa XUMHYECKHX
jaementoB JI. M. MenpeneeBa. CtpoeHne aToMoOB. XMMHYECKasl CBSI3b.
OKHCIUTETIbHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble TOMBITKM KIAacCU(PUKAUMU XUMUYECKUX 3ieMeHToB. [loHsiTue o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEepHBIE OKCHIBI
Y TUJIPOKCUBI.

ITepnonnyeckuit 3akoH. Ilepuonnyeckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MenneneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS (bopmbl
ITepuoanueckon cuctembl XxuMudeckux sneMmeHToB 1. M. Menneneesa. [leproasl
u rpynnbl. PU3NYECKUN CMBICI TOPSIKOBOIO HOMEpPA, HOMEPOB Iepuoaa u
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oronsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noJiokeHutro B [lepuonnueckou cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pagdyca aTOMOB XHMHUYECKUX DIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 1O TPYyIINaM U MEPUOaM.

3nauenue [lepuonnyeckoro 3akona u llepuognueckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUId pa3BuThs Hayku W npaktuku. . V. MenpneneeB — yd€HbIl U
rpakIaHUH.

Xumudeckasi cBsizb. KoBaneHTHas (MOJsipHasi M HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHas CBS3b.

Crenenp oxkucneHusi.  OKUCIUTEIBHO--BOCCTAHOBUTENBHBIE  PEAKLIHH.
[Iponecchl OKUCIEHNS U BOCCTaHOBIICHUS. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIECTB METAUIOB M HEMETAIJIOB, B3aWMOJIEHCTBUE
TUIPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropenue, peakifu pas3ioKeHHs, COSTMHEHUS ).

Meswcnpeomemmnuwie céa3u



Peanuzamus MeXnpenIMETHBIX CBS3ed TPU HM3YyYEHWH XUMHUU B § Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO--HAYYHBIX
NOHATUMN, TaK U TOHATUMN, SBISIONUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy9IHOT'O ITUKJIA.

OOmme ecTecTBEHHO--HAYyYHbIE TIOHITHS: HAyYHbIN (akT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJU3, CHUHTE3, KiIaccu(ukanus, TMepUOANIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICITb, IBJICHUE.

dusnka: MaTepusi, aTroM, OSJEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHI,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIa, DJICKTPUUECKHUIN 3apsij], BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHME BEIECTBA, T'a3, (PU3NYECKUE BETUYUHBI, €AMHUIIBI
WU3MEPEHHsI, KOCMOC, TIIaHEeThI, 3BE31bI, CoHIIE.

buonorus: potocunTes, Apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MuHEpasbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOTaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKasl peaKkIUs

[Tepnoanueckuii 3akoH. Ilepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi MW UX
COCIMHEHUHA B COOTBETCTBUM C TMOJIOKEHHEM »JJIEMEHTOB B lleproamueckou
CHUCTEME U CTPOCHUEM UX AaTOMOB.

Ctpoenue BemiecTBa: BHJAbI XUMHUYECKOW CBs3M. THUIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKOU PEIIETKA U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCS K pAa3JUYHBIM KJIACCaM HEOPTaHUYECKUX
COCIMHCHU, TEHETUYECKAsl CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudpukanus XuMU4ecKuxX peakiuii o pa3IudHbIM MPU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TemiIoBoMy HddexTy, mo
U3MEHCHHIO CTEIIEHEH OKHCIICHHS XMMHYECKHX AJIEMEHTOB, 110 0OpPaTUMOCTH, TIO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 00paTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusx. Ilonarue o karanmse. [loHsTue o xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOM PEAKIMUA M TMOJIOKEHHE XUMHUYECKOTO
paBHOBECHS.



OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU,  DJIEKTPOHHBIA  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEAKLIHH. CocraBinenue YpaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OanaHca.

Teopust HIEKTPOIUTUUECKON TUCCONUALINU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, annoHbl. MexaHu3m AuccolMalii BELIECTB C PA3JIMYHBIMU BUAAMHU
xuMuueckoi cBsizu. CreneHn auccorumanuu. CuiabHbIE U CJIa0bIe JJIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y ClIoBHs MPOTEKaHUS peaKlMii HOHHOTO 0OMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMM ¥ COJIeH B CBETE TNPEINCTABICHUNW 00  DIEKTPOJTUTHYCCKOU
nuccormanyu. KauectBeHHbIE peakiiui Ha MOHBI. [loHATHE O THIpOIU3E CONEeHl.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BCIIIECTB — METAJUIOB U HEMETAUIOB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU PEaKIUU
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, IpoLecca AUCCOLMALUMM KHCIOT, WLIEI0YEed U  COoJel
(BO3MOXHO  HCTOJB30BAaHHE BHUJIEO0 MAaTEPHAIOB), TPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ NPHU3HAKK  TPOTEKaHWS  peakiuii HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIJCJICHUE Tra3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WIJUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiny pas3lIokKEHUsI, COCIMHEHUS), PACTIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOILIBIO KAaYECTBEHHBIX pPEaKUMd Ha HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aa4.

Hemera/uibl 1 MX COeIUHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHMMHWYECKHE CBOMCTBA Ha IpuUMepe  XJiopa
(B3auMOJIeHiCTBUE C METaUIlaMU, HEMETaJUlaMH, IIeJo4amMu). XJIOPOBOIOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, INOJYyYEHHUE, IPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M YeJOBeKa. BaxkHeWimme Xaopuabl U UX
HaxO0JICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (Pu3nyeckue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOIU(DUKAIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOa, CTpOeHHUE, (PU3UUYECKUE U
XuMH4Yeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucinota, ¢uU3MUECKHE U XUMHYECKHE CBOWcTBa (0Omue  Kak
MPEACTaBUTEINS KJIacca KUCTOT U cnenupuyeckre). XUMUYECKUE PEaKIlni,



JeKaIe B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOMYYEHUS CEPHON KHUCIOTHI.
[Ipumenenue cepHoil kucioThl. COJIM CEpHOM KUCIIOThI, KAYECTBEHHAs pPeaKIus Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIUHEHUN B MpUpPOAEC. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpefibl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEAOTBPAIICHHUS.

OOmiast xapakTepucThka 3y1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUsS. A30T, pacIpOCTpaHEHUE B IPHUPOJE,
busnueckue u xumuieckue ceorctra. KpyroBopot azora B mpupozae. AMMUak, ero
bu3nYecKue U XMMUYECKHE CBOICTBA, MolydeHue U npuMenenue. Colid aMMOHUS,
uX (U3MYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydeHue, (PU3ndecKkue W XUMHUUYECKHE
CBOMCTBa (00mME Kak TPENCTaBUTEN Kiacca KHCIOT W CrHenupuiecKue).
Hcnonb3oBaHWe HUTPATOB W COJIEM aMMOHHS B KadeCTBE MMHEPAIbHBIX
ya00peHnil. XuMHUYECKOe 3arps3HEHUE OKpYKaroUIel cpebl COEMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXOM, 3arps3HEHUE BO31yxa, MOuYBBl M BomoEMOB). Docdop,
aloTpornHeie Momudukanuu gocdopa, Puznyueckrne W XUMHYECKUE CBOWMCTBA.
Oxcun docdopa (V) u bochopHas kuciora, GU3NIECKUE U XUMUUYECKUE CBOWCTRA,
nonyuenue. McnonszoBanue GpocdaroB B KauecTBe MUHEPATIBLHBIX y100OpEHUIA.

OO6mast xapakrepuctuka 3aeMeHTOB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbBIC
MoAU(UKAIIMK, PACIPOCTpAHEHUE B TIPUPOJE, (PU3MUECKHE U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusa. KpyrosopoT yriepona B npuponae. OKCuasl yrieposaa, ux
bu3nYecKue W XHMHYECKHE CBOMCTBA, JCHCTBHE HA IKUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHUECKHE MNPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumoreza rino0agbHOTO TOTEIUICHUS KJMMaTa, MapHUKOBBIM
addekr. YronpHas KUcaoTa U €€ coiau, X GU3NICCKHEe U XMMUYECKUE CBOMCTRA,
noiyyeHue u npuMmeHeHue. KadecTBeHHass peakimusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIIJIEHHOCTH U CEIhCKOM
XO34MCTBE.

[TepBoHavaIbHBIE TTOHATHS 00 OPTAHWUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHasl KUCJIO0TA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroib, MNPUPOIHBIM ra3, HEPTh),
MPOJYKTHl WX mepepaboTku (OEH3WH), UX pOJib B OBITY W IPOMBIIICHHOCTH.
[TonsiTve 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KHUPAX, O€JIKax, yriaeBojax — U Ux
poiaM B OKM3HM 4elloBeka. MarepuaibHO€ €IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, IOJyYeHUE U
npuMenenue. CoeauHeHus KpemHHUsi B mnpupoze. OOiue npeacTtaBieHus o0
okcune kpemuust (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCMIOJb30BAHUE B



ObITY, B IPOMBIILJIEHHOCTU. BaxkHeillue cTpouTenbHbIE MaTepuajbl: KepaMuKa,
CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [IpobiemMbl Ge301MacHOr0 MCMOIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B IIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3IoB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEAKUM Ha XJIOPUA-UOHBI U HAOIIOJEHUE TPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaKarolue (U3NYECKUEe U XHMHUYECKHUE CBOICTBa
TaJIOTEHOB M HUX COEAUMHEHMH (BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
O3HaKoOMJIeHHe ¢ oOpa3uaMu XJOpUJOB (TaJOr€HHUJOB), O3HAKOMJIEHHE C
oOpazmamMu  ceppl W €€  COEAMHEHUAMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBAHUS caxapa MoJ JACHCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3Y4YEHHE XUMHUYECKUX CBOWCTB
pa30aBIECHHON CepHOM KUCIIOTHI, MPOBEJICHUE KAaUeCTBEHHON peaKIliu Ha CyJbgar-
VMOH U HaOJIIOJIEeHUE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMH a3oTa, Qgochopa M UX COEAUHEHHN (BO3MOXKHO HCIIOIb30BaHHUE
BUJICOMATEpHUAIOB), oOpa3aMu a30THBIX U (HOCHOPHBIX YIOOpEeHHI, TOTyYeHHE,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX PEAKIUH HA MOH aMMOHHUS M (QocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOACHCTBUE KOHLIECHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3Y4YCHHE Mozenen
KPUCTAINTMYECKUX PpeHETOK anmasza, rpadura, ¢ysuiepeHa, O3HAKOMIIEHHE C
MPOIECCOM  acOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM NPOTHBOra3a, MoJiyueHHe, COOMpaHue, paclo3HaBaHUE U U3YyUYECHHE
CBOMCTB yTIJIEKUCIIOrO Ta3a, NPOBEJCHNE KaueCTBEHHBIX peakluil Ha KapOOHAT U
CUJIMKAT-UOHBI W W3yYECHHE IIPU3HAKOB WX MPOTEKaHUs, O3HAKOMIICHHE C
IPOAYKIMEH CWIMKATHOM IPOMBILUIEHHOCTH, PEIICHUE OKCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BakHelme HeMeTaIbl U UX COCTUHEHUS».

MeTaiibl 4 MX COCAUHEHUA

OO0mas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux TnonoxeHus B Ilepuommueckoi cucrteme xumuyeckux isnemeHtoB J[. .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHuEe MeTauioB. MeTtaimmyeckas CBS3b U
METaJNINYeCcKasi  KpUCTAUIMYECKass  pEIIETKa.  JJIEKTPOXMMHUYECKHU Pl
HaMpsHKeHUN MeTauioB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. Oo1mue
CrocoObl MOdy4YeHusi MeTawioB. lloHsATHE O KOpPpO3UM METaiOB, OCHOBHbBIE
CcrocoObl 3aluUThl MX OT Koppo3uu. CmiaBbl (CTajdb, YYryH, IIOPaTIOMHHHIMA,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[I{esounble MeTaUIBL: MOJNOKEHUE B llepuonnueckon cucTeMe XMMHUYECKUX
anementoB JI. . Menneneesa, CTpoOEHME MX aTOMOB, HAXOXKIEHUE B MPUPOJE.
duznyueckre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbl U



TUAPOKCUIBI HATpusi W Kanud. [IpuMeHeHne WIeNoYHbIX METANIOB MW  HUX
COECIMHEHUM.

[llenoyno3emenpHbIE METAUIBI MArHUM W KaJIbLUWM: TIOJOXKEHUE B
[lepnonuyeckon cucreme xuMuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0KJICHHUE B Ipupoe. Pu3znyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
W Kanpuud. Baxseiiiue coeauHeHUs Kaiublus (OKCHUI, TUIPOKCHUA, COJIH).
JKécTkocTb BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AnmroMHuHMIL: IoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, ctpoeHue aroMa, HaxoKIeHHE B mpupone. Pusndeckue u
XUMUYECKHNE CBOMCTBA aTfOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHUSL.

Kenezo: nonmoxenue B [lepuoauueckoi CUCTEME XUMUYECKUX JIEMEHTOB /I,
N. MenpgeneeBa, CTpOCHHE aroMa, HaxoXkAeHWEe B mpupoje. dDusznueckue u
XUMHYECKUE CBOMCTBA xkene3a. OKcubl, TuaApoKcuabl U cou xkene3a (II) u xenesza
(IIT), ux coctaB, CBOMCTBA U MOJIYUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMd METa/lIOB M CIIaBOB, HX (U3UYECKUMU
CBOWCTBAMH, W3YyYCHHE PE3yJbTaTOB KOPPO3HH  METaUIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHIA
KaIbIlUsl W HATpus C BOJOW (BO3MOXXHO HCIIOJIb30BAaHHE BHUEOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJbI, MPOLECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHUE  BUACOMATEPUAJIOB), TPU3HAKOB  IMPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMi Ha WOHBI: MAarHus, Kajablus, aTlOMUHUS, [IUHKA, XKeEJe3a
(IT) u xenesza (III), menu (1), HaGrOAEHUE W OMUCAHKE TIPOILIECCOB OKPAITMBAHUS
IJJaMEHU HWOHAMU HaTpHs, Kadus W KaJlblMs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE aM(pOTEPHBIX CBOMCTB THJIPOKCHUIA ATIOMUHUS
Y THIPOKCHU/JIA [IMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHenine
METaJUIbl U UX COCTUHEHUS.

XuUMHUA ¥ OKPYKAIOUIAA cpeaa

BemecTtBa M Mmarepuansl B IIOBCEAHEBHOW XM3HHU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momours npu
XUMHYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOMyCTHMAast
KOHIIeHTpanus BemiecTs, aanee — [1/IK). Posbp xuMun B pelieHrn 3K010THYECKUX
npoO0Jsem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuasioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Meosicnpeomemmuule ceazu



Peanuszanusi MeXIpeAMETHBIX CBS3€M NpH U3YYeHUH XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U NOHATUMN, ABJISIOIUXCA CUCTEMHBIMU JUISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAy4YHOI'O IIUKJIA.

OO1iue ecTecTBEHHO-HAy4YHble MOHATHUA: HAY4YHBIA (pakT, THUIOTE3a, 3aKOH,
TEOopus, aHalu3, CHUHTE3, KiIaccu(UKalus, MEePUOAUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIElb, SBJICHHE, MAPHUKOBBIN
3 PeKT, TEXHOJIOTHSI, MAaTEPUAJIBI.

®usuka: marepus, aroM, DOJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHUJ,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUYECKUN 3apsf, MPOBOJHUKH,
MOJyIPOBOJIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, a3, paCTBOP, paCTBOPUMOCTb, KPUCTATINYECKAs
pemérka, CIulaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunTes, npixanuwe, Ouocdepa, 3KOCHCTEMA, MHUHEPAIBHBIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKpO3JIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE  MOPOJBI,
M0JIE3HBIE UCKOIMAeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETo
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHHM B €IMHCTBE Y4YEOHOH WU
BOCITUTATEIbHOMN JEATENBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUUCKHUMHU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMH, INPUHATBIMUA B
oOuiecTBe MpaBUJIaMM M HOPMamMHM IIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AIUN 00YYaIOIINXCS.

JIM4HOCTHBIE  pe3ydbTAaThl  OTPAXKAalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW ITO3UTHMBHBIX LIEHHOCTHBIX OpPHEHTALMN U
pacLIMpPEHHE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOIIECHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAy4YHOMY HAcCJICIHIO, NOHMMAaHWS 3HAYCHUsS XUMHUYECKOM HAyKH B JKM3HU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuen o
NEPEAOBBIX JIOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE MUpa U 0OIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHMS:

IPEACTABICHUS O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTMBE, KOMMYHHUKAaTUBHONM KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIIEAOBATEIbCKOM, TBOPYECKOW W JOPYrHX  BHIAX
AESITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpPH
BBINIOJTHEHUM Y4€OHBIX, IIO3HABATEJIbHBIX 3aJ1a4, BBIIOJHEHUU XHMHUUYECKUX
HKCIIEPUMEHTOB, CO3aHUN YUEOHBIX IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO
Y B3aUMOINIOMOIIM B IIpolecce 3TOH y4eOHOM JAEsITENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBAPULIEH C IO3HULHH
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHsS HAyKH M COCTaBJISAIOLIUE
OCHOBY JUIsl TOHMMAaHMsI CYIIHOCTH HAayYHOW KAapTUHBI MUpA, NPEACTaBIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKA C
MPUPOJHOM CPEZIOW, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIPABICHHBIC HA IOJyYCHHE HOBBIX 3HAHUU IIO
XUMHH, HEOOXOOUMBbIE JUIsl OOBSACHEHHUS HAOJIIOJIAEMBIX NPOLECCOB U SIBJICHUM,
II03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSATEIbHONU pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATYPO, JOCTYIMHHIMA TEXHUYECKHUMHU CpPEACTBAaMU WH(OOPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpEC K OOYYEHWI0 W TIO3HAHUIO, JF0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHMIO, TMPOEKTHOM M  HMCCIEAO0BATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTH W YPOBHSI OOy4YeHHUS B
JaJIbHEUIIIEM;

4) popMupOBaHUS KYJIbTYPbI 3I0POBbA:

OCO3HaHUE IIEHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCJIEACTBUA U
HETIPUSTHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KypeHHUSI),
HEOOXOJIUMOCTH COOJIOJICHUS TpaBui O€30MacCHOCTH TMpPU  OOpAIIEHUH C
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEaIbHON KU3HH;

S) TpyaoBOro BocnuTaHusA:

MHTEPEC K MPaKTUYECKOMY M3YyUYECHHIO MPOPECCUil U TpyAa pa3IMuHOTO PO,
YBOKEHUE K TPYAy U pe3yJbTaramM TPYIOBOW NAESTEIbHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHJUBUTyIbHON TPAEKTOPUHU MPOJOJDKEHUST 00pa30BaHUS ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON PO(EeCCHOHAEHOMN MEeATeTFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(GECCUOHATBLHOU CpeIe;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSI:

AKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHHUS, TOHUMAHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHOro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
bu3nUecKOMy W TICUXHYECKOMY 370pPOBBIO, OCO3HAHWE IICHHOCTU COOJIOJCHUS
npaBuiI 0€30MacHOro MOBE/ICHU MPU pabOTe C BEUIECTBAMH, a TAKKE B CUTYyaIUsX,
YTPOXKAIOUIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYECHUU XUMHH, IS
pelIeHns 3a1a4, CBSI3aHHBIX C OKPYKaIOLIEW ITPUPOTHON CPENOU, JUIs TIOBBILLICHUS
YPOBHSI  9KOJIOTMUECKOW  KYJIbTYpPhl, OCO3HAaHUA TJIOOAJTBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeH MX pEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MMO3HABATEIHHOM,
KOMMYHHKATUBHOU U COLIUAIIBHOM MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMUpOBaHUS MHUPOBO33PECHHSI OOIEHAYYHbIE TOHATUA (3aKOH, Teopus,
MIPUHILINI, TUNIOTE3a, (aKT, CUCTEMa, MPOIECC, SIKCIEPUMEHT U JIPYToe.), KOTOPhIE
WCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWH M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay4YHOU KapTHHE MUpPA, U YHUBEpPCAIbHbIE YUeOHbIC NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble oOecneynBaroT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornueckue a1eiicTBU:

YMEHHSI HCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS NPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICH XMMHUYECKUX TOHSTHH (BBIICIATh MX XapaKTEepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTUSIMHU), UCIOJIb30BATh
MOHATHUS JI1 OOBSCHEHUS OT/EIBHBIX (DaKTOB U SIBJICHHUI, BHIOMPATh OCHOBAHUS U
KpUTEPUHU 7Sl KJacCU(pUKAIIMN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIil,
yCTaHaBJIMBATh MPUUYUHHO-CIICJACTBEHHbIE CBA3UM MEXKIY OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JE€AYKTUBHBIC, IO aHAJIOTHH),
JIeTIaTh BBIBOJIbI M 3aKJIIOUCHHS;

YMEHHE TPUMEHSATH B TMPOLECCE IO3HAHUA TMOHATUS (MpPEIMETHBIE H
METanpeIMETHBIE), CHMBOJINUECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XuMuueckas QopMmyna U ypaBHEHHE
XUMUYECKON PEaKIUU — MPU PEHICHUN Y4eOHO-TI03HABATENBHBIX 3371a4, C YIETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISBISATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKKU U3YyYaeMbIX OOBEKTOB — XUMHUUECKUX BEHIECTB U XMMUYECKUX PEaKIIUM,
BBISIBJISITh  OOIIIME€  3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHBIE CBSI3U WU
MIPOTUBOPEYMS B U3yUYaEMbIX MTPOIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eiicTBUA:

YMEHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAaHUs, a TakKe B KadeCTBE OCHOBBI i (POPMHUPOBAHHUS THUIOTE3bI IO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEeHNE OINbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU M TPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (OpMYyJIUPOBaATH 00OOIIECHUS U
BBIBO/IbI 110 pPe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTYET
0 MPOJIeNIaHHOM padoTe.

Pa6ora ¢ unopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH WH(OOPMAIUIO
pa3IMYHBIX BUJIOB U ()OPM MPEACTABICHUSI, MOJIYyYaEMYIO0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJIEpKaHUS, CIPABOYHbIC
nocobusi, pecypcel WHTepHeTa), KpPUTHUYECKH OILIEHUBATH MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;



YMEHHE MPUMEHATh Pa3InyHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpPMallMd U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOIMMBIX JUIsl BBIIIOJHEHMS
y4eOHBIX U MO3HABATEJbHBIX 3aa4 ONpPEAEIEHHOIO TUIA, IPUOOPETEHUE ONbITA B
o0JacT HMCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYPOW aKTUBHOTO MCIIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpecTaBiIeHUs] HHOPMALUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyrumMu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AHAJIM3MpPOBaTh B IIpoliecce Y4YEOHOW U
HCCIIEIOBATENIbCKON EATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTAa HAa COCTOSIHUE OKPYKAroWEHd NpHUPOIHON
CpEIBbl.

KoMMmyHHKaTHBHBIE YHHBeEpPCAIbHbIE YUdeOHbIC 1eiiCTBHUS:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JTUCKYCCHH) TIO
CyuiecTBy  oOCykgaeMol  TeMmbl, (OPMYyJIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHUS IPEITIOKEHHOM 3a/1a4u;

YMEHUS  NOPEACTaBIATh  IOJYYEHHBIE  PE3yJIbTaThl  [0O3HABATEIbHOU
NESATENBbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OIMbITa,
1a060paTOpHOI pabOTHI MO UCCIIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MIO3HABATEJIbBHOM W MCCIIEIOBATEIbCKOM  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIKMX TpoOJieM Ha OCHOBE yuéTa OOUIMX WHTEPECOB U COTJIacCOBaHUS
no3uluil (00CyXIeHuss, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JICMCTBUM, OIpENEICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynasiTuBHbIE yHHBepcaIbHbIE ydeOHbIE 1eiCTBUA:

YMEHUE CaMOCTOSITEIbHO ONpEeNeNsiTh LETu ACSATENbHOCTH, IJIaHUPOBATD,
OCYLIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hanbosee 3pGEeKTUBHBIE CIIOCOObI PEIICHUs] YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEBHO COCTAaBIATH WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  AJNTOPUTM JCUCTBUM IIPU BBINOJIHEHUM 3aJaHUA C Y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSAX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW WENH, YMEHHE
UCITIOJIB30BATh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIIOBUN 33IaHUN.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO 00S3aTEIBHOIO
CoZlepKaHusl, YCTAHOBJIEHHOTO JaHHOW (QenepanbHOil paboueil MmporpaMmmoi,
BBIJICJISIIOT: OCBOEHHBIE 00YYalOUIMMUCS HAyYHbIE 3HAHUSI, YMEHHS U CLIOCOOBI



NEUCTBUM, crenupuyeckue [ TPEAMETHOM o0mact «XUMHS», BHIBI
NEATEIBHOCTH IO  IOJYYEHHID HOBOIO  3HAHWS, €ro  HMHTEpIpETalnH,
peoOpa30BaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYalIUSIX.

K xoniy oOydenus B 8 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM yPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IMOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJITHOPOHAS), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMHUYECKOTO 3JIEMEHTA B COCTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPUILIATEIHHOCTh, CTEIIEHb
OKHCJICHHS, XMMHUYECKas peakius, KiaccuuKkaius peakiuid: peaxiuu
COCAMHEHHUs, PEaKUUU PA3JIOKEHUs, pPEaKUWHd 3aMEIICHUS, pPEaKUnun
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeTIOBOM d(DPeKT peakiuu,
AP0 aTOMa, DJIEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTaNb, paaUycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAs] U HEMOJsIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBas J0Ji BEIIECTBA
(TIpolieHTHAsl KOHIIEHTpPAIlKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHSATUA U
MPUMEHSThH 3TU NOHATHUS MIPU ONMMCAHUM BEIIECTB U UX NPEBPaIICHUN;

e HCMOJb30BaTh XHMMHYECKYI) CHMBOJHUKY JUIsI COCTaBjieHUS (HopMmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpPEAENATHh BAaJECHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWCIICHHWS  DJIEMEHTOB B  OWHApHBIX  COCJAMHCHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHHUH IO
dbopmynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cmbica Ilepmogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX NOJIOkeHUs B llepmonnueckoit cucreme,
3aKOHOB COXPAaHEHWs MacChl BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHAa ABOTaIpo;

e ONUCHIBATh W XapakTepu3oBaTh TabmmuHyio Gopmy Ilepuoamaeckoit
CUCTEMBl XHMHYECKHX DJEMEHTOB: pPa3inyaTh T[OHSITUS «IJIABHAA
noArpynmna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)», maibie u
OOJIbIIME TEPHUOJIbl, COOTHOCUTH OO0O3HAUEHHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuogmueckas cucrema XuMmu4eckux aInemeHtoB J[. U.
MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, OOIIee YHCIO NEKTPOHOB
U pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(PUITMPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMUYECKHE peaknuu (10 YMCIy W COCTaBy YYACTBYIOIIUX B PEaKIUU
BEILIECTB, IO TEIIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAask ONMUCAHKUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLINN;

POTrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMHUUYECKHX MPEBpaIICHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYKMCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJSIDHYIO ~ MaccChl
BELIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro J3JeMeHTa 1o Qopmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MIPUMEHSATH OCHOBHBIC OTIEPAIIMHA MBICITUTEIILHON JACITEIPHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHE, CUCTEMAaTH3alliio, KJIacCU(pUKAIIUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€M — JJIsl U3y4Y€HHUs CBOMCTB
BCIIECTB M XHUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAYYHbIE METObI
MO3HaHUS — HAONIO/IEHUE, U3MEpPEHHE, MOJIEIUPOBAHHUE, 3KCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

cileloBaTh  IpaBWjaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCyAOd U
1abopaTOpHbIM 00OpY/IOBaHMEM, a TakKe IMpaBWiIaM oOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO0 BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TOJYyYEHHUIO M COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHCJIOPOJAA), MNPUTOTOBJICHHUIO
PAaCTBOPOB C ONPEACIEHHOW MAacCOBOW HOJIEM PACTBOPEHHOIO BEILECTBA,
MJIaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH U KUCIOT C TTOMOIILI0 HHANKATOPOB
(;makmyc, gpeHondTanenH, METHIOPAHK U IPYTHE).

K xonH1y oOydenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHWYECKHX [MOHATHI: XUMWYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIIOKHOE BEUIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas PEaKIUsl, XUMUYECKasl CBS3b, TEIJIOBOM 3dexT
peakiuy,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JSJEKTPOIUTUYECKAS NHCCOLMALMSA, PEAKIMU HOHHOTO
oOMeHa, KaTanu3aTop, XMMHUYECKOE€ paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIC PEAKINH, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKUCJIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHME M  BOCCTAHOBJICHUE,
aloTponus, aMmpOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJCHTHAs, MOHHA,
MeTaJuIMuecKas), KpUCTaJIMYecKas peuéTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XMMHYECKOW peaKluH, TMPeaeIbHO JOMyCTUMAas
koHuenTpauus [1JIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUM BELIECTB U X MPEBPAILCHUI;
UCIIOJIH30BaTh XUMUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BELIECCTB U YPABHEHUN XUMHUYECKUX PEAKLINM;

ONPENIENIATh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAIIEKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHMM 1o (opmysiaM, BUJ XUMUYECKOH
CBA3M (KOBaJEHTHas, WMOHHAs, MeETaUIMuecKkasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA MO0 XUMHYECKOU (opmysie, XapakTep cpeabl B
BOJIHBIX PAcCTBOpPaxX HEOPTaHUYECKUX COCAMHEHUM, THUI KPUCTALIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbica llepuogmueckoro 3akona J[. U. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBAaTh W XapaKTepHU30BaTh
tabnuunyio (opmy Ilepuoandeckoil cUCTEMbl XMMUYECKUX DJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)y U «mnodoyHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME NEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOphIE WMEIOTCI B TMEPUOJAMYECKON Tadimie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHM  CTPOCHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oOIIee 4YUCIO0 JJIECKTPOHOB H
pacrpesieieHde HMX MO0 JJICKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIHME
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeaenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIleCTBa,
XUMUYECKUE peakuuud (10 YMCIy M COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, MO0 TEIJIOBOMY 3P (DEKTy, 0 M3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBaTh) OOIMIME M CHEeUU(PUUECKUE XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, TMOJATBEPKAasl OINUCAHUE
NpUMEPaMH MOJIEKYJIIPHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

COCTaBJIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
IIEJIOYEHN U COJIEN, MIOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIUA HOHHOTO



oOMEeHa, YypaBHEHHUS pEaKIi, IMOATBEPKIAIONINX CYIIECTBOBAHUE
TEeHETUYECKON CBSI3U MEXKy BEIIECTBAMH PA3IMYHBIX KIIACCOB,
PacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX —pEaKIUil
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OalaHca 3TUX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHYECKHX IMPEBPAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTEIILHYIO MOJIGKYJSIDHYIO W MOJSPHYEO — MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyIe
COEIMHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKOU PEaKIny;

coOMroMaTh  TpaBWja  MOJB30BAHMS  XMMHYECKOH  TOCYIOW W
7abopaTOpHBEIM  O0OpPYJOBAaHHWEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHSMH 110 BBIIIOJHCHUIO
7a00paTOPHBIX XHMUYECKHX OMNBITOB IO TOJYYCHHIO W COOMPaHHIO
ra3z000pa3HbIX BENIECTB (aMMHUaKa U yTIEKUCIIOTo ra3a);

NPOBOAUTh  PEAKIWH, MOATBEPKIAIONINE  KAueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEMIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uonua-, Kapbonart-, Qocdar-, cunukar-, cynab(ar-, THAPOKCHA-UOHBHI,
KaTHOHBl aMMOHHUS M WOHBI M3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX BEIECTB;

IPUMEHSATH OCHOBHBIC OTIEPAIlMU MBICIUTEIHHON ACSITENFHOCTH — aHAJIN3
M CHHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEeMaTH3aIlI0, BBISBICHHUE
NPUYNHHO-CJICICTBEHHBIX CBS3€H — JUISI M3YYCHHUs CBOWCTB BEIICCTB U
XUMAYECKHX pEaKIUd, €CTeCTBEHHO-HAyYHbIC METOJbl MO3HAHUS —
HaOIIto/IeHNe, M3MEpPEeHHe, MOJACIMPOBAaHUE, DKCIEPUMEHT (peaslbHbIA |
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacoB
Ne HaunmenoBanue pa3aeios u JIeKTPOHHbIe (M (POBbIE)
KonTposbHbIe IIpakTHyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE peCypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmmoreka [JOK
’ MPAKTUYECKOU AEATEIIBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BelectBa u XuMu4eckue 15 1 bubmuoreka [JOK
) peaKIuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20

Pa3nes 2. Baskneiiluue npeacTaBuTe M HEOPraHNYeCKNX BeleCTB

21 Bosnyx. Kucnopon. [lonarue 6 Bbu6nmuorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bomopona.Ilonstue o kucmorax 2 1 Bbu6nmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
73 Bona. PactBopsl. [Torstue 00 5 1 1 Bbu6nmuorexa [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCAMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuonuueckuii 3aKOH U
[lepronnueckas cucrema

bu6nmmoreka [IOK

3.1 7
XUMHYECKHX 3jiemeHToB /1. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aroMa
XUMHYECKas CBA3L.
3.2 OKHUCITUTENBHO 8 bubmmorexa IOK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIC PEAKITUN
bu6nmmoreka [IOK
n 15
TOTo 1o pasiciy https://m.edsoo.ru/7f41837¢
bu6nmmorexa [IOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOBIIO 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVJIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne ni/m P Konrtpoabnbie | IlpakTnueckue (1uuhp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe PeaKINU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 ) bubnnoreka [IOK
) OCHOBHBIX pa3JieIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [IOK
’ peaKkuuit https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAS TUCCOLUALIUS. 3 1 1 bubnnoreka [IOK
) XHUMHUUYECKUE PEaKIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3gen 2. HemeTa/ skl M X COeAUHEHUS
1 OO01mast XxapakTepuCTUKa XUMHYECKHUX 4 1 bubmuorexa [JOK
) aneMeHToB VIIA-rpynnel. ["amorensl https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMHYECKHUX
2.2 BJIGHI;GHTO]S VIApr nbl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 3neH1\ieHT01f VA Ir) mbl. A30T, pocdop u ux 7 1 Bu6mmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTUKa XUMHYECKHUX
2.4 BJIGHI;GHTO]S IVApr bl. YTIEpoa U 8 1 2 bubmorexa OK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pasneny 25



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

Pa3gen 3. MeTa/uibl M MX COeIMHEHUS

. bu6mmorexa [IOK
3.1 Obmpe CBOHCTBA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxkueiinine MeTaiibl 1 UX COSIUHECHUS 16 bubmmorexa IOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pasznen 4. Xumus u okpy:xawias cpeaa
bu6nmmorexa [IOK
4.1 BemiecTBa u MaTepuaibl B )KM3HHU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Bbubnuorexa [JOK
PesepBHOe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Ne HMara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHus | oOpa3oBaTejbHbIE
padoTsbI padoTsI
pecypcsbl
1 [Ipenmer xumuu. Ponp XumMuu B KU3HU 1 0 0 bu6nmmoreka [IOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsgaTue 0 MeTomax MO3HAHUS B XUMUU 1 0 0 bubmorexa LOK
https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboTel B 1abOpaTOpUN U IPUEMBI 1 0 1 bubmmoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 0 0 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 0 Bu6mmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKH IIOBAPEHHOU COJIN)»
Bbu6nmuoreka [JOK
6 A 1 0 0
TOMBLH MOTICICIIH https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUYECKHe 3JIEMEHTBI. 3HAKU 1 0 0 bubmuoreka [JOK
(CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie u cliokHBIE BEIlIECTBA 1 0 0 buGnnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 nommoreka I

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

bu6nmmoreka [IOK
10 X eckas (o a. BaientHoc
M A Gopuyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX YJIEMEHTOB
1 OtHoOcHUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHAA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350¢c
13 KomuuecTBo BemecTBa. Mosb. bubmuoreka [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SIBJICHHUS. bu6nmmoreka [IOK
XuMuueckas peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U yCIOBUS MTPOTEKAHUS bubmmoreka [JOK
XAMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEILIECTB. bubmuoreka [JOK
XHUMHUUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brramncienns KkoimaecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSM XUMUYECKUX Bubmmorexa [IOK
Hl N P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmst XMMUYIECKUX peaKIuit
18 (coenMHEHUS, PA3IOKEHUS Bubmmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHMS, OOMEHA)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETUCT O6ogq €HUe U Bubmmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 Kontponbnast pabora Nel o Teme bubnnoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. Cocras bubnumoreka [IOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BemiecTBo. O30H

dusnyeckue U XUMHUUECKHE CBOMCTBA

bu6nmmoreka [IOK

22
KHCIOPOZA (PeaKLLiti OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
Crioco0bI ToJTydeHusT KUCIopoia B
23 JabopaTopun Zq 1§ OMBIH_IJIGHEIOHCTI/I Bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pdPexT XuMUIeCKOi
24 peakuuu, NOHITHE O bubmmoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMUYECKUX PEAKITHISIX
TomnuBo (He(Th, Yroidb U METaH).
25 3ar 5[3H61§I/I€?303 yra CHOCOObI Zro Bubnroreia LIOK
P A%, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHUS
[Ipaktrueckas padora Ne 3 o Teme
26 «[Tonydyenue u coOnpanue KuciIopoaa Bubmmorexa [IOK
- N P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTBY
7 Boxopon — aneMeHT u mpocToe bubnuoreka [IOK
BelecTBo. Haxoxienue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
73 ®OU3N4eCKnue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KMCHOTAX U COIAX Bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOJOPOia B bubmuoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
Bbubnmuorexa [JOK
31 «[Tonydyenue u cobupanue BOAOPO/Ia,

W3yYEHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
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MomnsipHblii 00bEM ra30B. 3aKOH

bu6nmmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Breraucienns o0béMa, KOITU4YeCTBa
33 BEI[ECTBA I'a3a M0 €ro U3BECTHOM bubmorexa OK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM O0BEMY
BoruncieHuss 00bEMOB ra3oB 110
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA Bubmmorexa [IOK
P .. pearit N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 ®OU3N4eCKnue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bu6nmmoreka [IOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopureins. HachieHHbie
37 Y HEHaCHIIIEHHBIE pacTBOPEL. MaccoBas bubmmorexa [OK
P P https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o Teme
18 «IIpuroroBieHnue pacTBOpPOB C bubmmoreka [IOK
onpeAcNEHHON MacCOBOM 10JIeN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas pabora Ne2 o Teme bubnnoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCU(UKAIINS, bu6nmmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
TTonnyuyeHue u XMMHYECKUE CBONCTBA
41 KI/ICJ'Iy;FHI)IX OCHOBHBIX U aM(OTEPHBIX bubamorexa LOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
47 OcHoBaHWusI: cOCTaB, Ki1accuukaus, bubnnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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[TonyuyeHne u XMMUYECKHE CBOMCTBA

bu6nmmoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, knaccupukanus, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydeHue u XUMHUYECKHE CBOWCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa,
46 c ocoé : I([) )e Zfl( e Bubmmorexa LIOK
n bl IOJTYYCHUS, XUMUYECKHU
N v https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
43 ['eneTndeckas CBS3b MEXIY KJIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUI s
https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCH(I:BHHG KJII:].CCBI HEOPTraHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9¢ela
COCTMHECHU I
[lepBbie MONBITKY KiIaccUPUKAITUN
51 xnﬁnqemnx 3JIEMEHTOB gOHHTI/Ie 0 Bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX JIEMEHTOB
Ilepuonuueckuii 3aKoH U
P bu6nmmoreka [IOK
52 [Iepronnueckas cucrema XMUMUYECKUX
https://m.edsoo.ru/00ada52c
snemenToB JI. 1. Menaeneera
bu6nmmoreka [IOK
53 [lepuoapl, rpymnmbl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmmoreka [IOK

> saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
N bu6mmoreka [IOK
55 aToMOB 31eMeHTOB [lepruonnueckon
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneesa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA MO €r0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuonnueckoii cucreme . 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoandeckoro 3akoHa aJis
57 pa3BuTus HayKu U npaktuku. 1. W. bubmmoreka [IOK
MenpeneeB — y4€Hblii, IEAATOT U https://m.edsoo.ru/00ada96e
rpakiaHuH
53 DIEKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [IOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 NonHas xumuyeckas CBS3b bubmorexa OK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nossipHast XuMu4eckas bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMH4YECKast bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CteneHb OKUCIICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTponpHas padora Ne4 o reme bubmmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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«Ctpoenune atoma. XUMHAYECKas CBS3b»

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

66 PezepBublit ypok. O6001meHue u 1 bubmmoreka LIOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00adb33c¢c
67 PesepBublit ypok. O6001eHue 1 1 bubmuoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 Pezepublit ypok. O6001meHue 1 | bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KVJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
IIepnonrueckuit 3aK0H.

1 IIepuoanueckas cucreMa 1 0 0 bubmmoreka LIOK
XHUMHYECKHX 3jiemeHToB /I, 1. https://m.edsoo.ru/00adb59e
Meunpgeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOIIC ; €CKHUX JIEMEHTO 1 0 0 bubmmorexa [IOK

BOMCTB XUMHUYECKHUX DJIEMEHTOB
. https://m.edso0o.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB

3 Knaccudukanus u HOMeHKIIaTypa 1 0 0 bubnnoreka [IOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7¢2

4 Bubl XUMUYECKOU CBSI3U U TUIIBI 1 0 0 bubmuorexa [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel o Teme

5 «[ToBTOpEHUE U yriayOneHue 3HaHu| 1 1 0
OCHOBHBIX pa3/ieioB Kypca 8 Kiacca»

6 Knaccudukanus xuMnaeckux 1 0 0 bubnuoreka [IOK
pEAKIHIA 1O pa3IMYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

bu6nmmoreka [IOK
7 peakuuu. [loHsiTHE O TOMOT€HHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PeaKIMIX
[TonsaTHe 0 XUMHUYECKOM PAaBHOBECHUHU.
P bu6nmmoreka [IOK
8 ®DakTOpPHI, BIUSAIONINE HA CKOPOCTh 1 0 0

XHUMHYICCKOM PEAKIUA 1 IIOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBECHUSA

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE

bu6nmmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHUECKON
10 Hcfo na I/II/IpCI/I.HBHHe U ciia0ble bubmmorexa [OK
A HHarH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
. bu6mmoreka [IOK
11 NouHble ypaBHEHUS peakiui
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE IIPECTaBICHUN bubmmorexa [OK
puIl https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTHYECKON TUCCOITUAIINH
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 [IPEACTAaBIIEHNN 00 bubmorexa HOK
pe . https://m.edsoo.ru/00add8b2
AJIEKTPOIUTUYECKON AUCCOLUALINU
14 ITonsgaTue o ruaponnse couei bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CCTeMAaTH3aINSs bubnnoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Pemenne sxcnepuMeHTAIIBHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponsnas padora Ne2 o teme
Bbu6nuoreka [JOK
17 «OIIEKTpOINTUYECKAS JUCCOLIUALIUS.
https://m.edsoo.ru/00addecO
XUMHYECKUE PEaKIIUU B paCTBOPaX»
O01as xapakTeprucTUKa rajloreHoB.
18 anljfllnqecile CBI())ﬁCTBa Ha OpuMepe bubmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KUCIIOTA, bubmmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYCCKUC CBOI>'ICTBa, MoJIy4yCHue,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[IpakTrueckas padora Ne 2 o Teme
20 T — bu6mmoreka [IOK
«[lony4yeHue CONITHON KUCIIOTHI,
7 .. . https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOMCTBY
Boruncnenus mo ypaBHEHUSIM
P . bu6nmmoreka [IOK
21 XUMUYECKHUX PEaKIIUid, €CIIM OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepUCTHKA dJIEMEHTOB bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbsle MOIUGUKALUN CEPBI.
3 Haxoxnenue cepel 1 €€ coequHEHUN bubnuoreka [IOK
B IIpUpoJie. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
4 CepoBoaopoji, CTpOCHHE, bubnnoreka [IOK
(bu3HYecKre 1 XUMUIECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
. bu6nmmoreka [IOK
25 ¢u3nueckre U XMMUYECKHUE CBOICTBA,
https://m.edsoo.ru/00adea28
pUMEHEHNE
XYMHYECKUE peaKilnHu, JeKalllre B
OCHOBE MPOMBIIUIEHHOTO Crocoda
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel cpeibl COeTNHEHUIMU
cepbl
7 Breruucnenue MaccoBoi 10JIM BBIXO/2 bubmuoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepuCTHUKa JIEMEHTOB bubmuoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade802
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VA-rpynmsl. A30T, pacnpocTpaHeHue
B IIpupo/e, Gpu3ndeckue u
XUMUYECKHE CBOKCTBA

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

AmMMuak, ero pu3ndecKue u

29 XUMHYECKHE CBOMCTBA, ITOIyYEHUE U bubamorexa LOK
> HOIYH https://m.edso0.ru/00adf004
pUMEHEHUE
[IpakTrueckas padora Ne 3 o Teme
30 «ITonyueHne amMmmuaka, U3y4eHue ero Bubmmorexa [IOK
N - Stk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KuCoTa, e€ pusnyeckue u bubmmorexa [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnEe HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX

32 oOpenuil. XumMmuueckoe bubamorexa LOK
yA00p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY>KAIOIIel CpeIbl
COCIMHEHUSIMU a30Ta
®ocdop. Oxeun pochopa (V) u

33 (pocg)op a (f[ ((1)) a(bcb p3 ( ez e Bubnroreia LOK

Has KUCJIOTa, (pusndeckue u
p . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B

34 KaueCcTBE MUHEPAIbHBIX YIOOpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE NPUPOAHOU CpPEAb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, paciipocTpaHeHHE B

35 opu I())zle Z)H3I/II‘)IGCKII)/IG U XUMHYECKHE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupel yraepoaa, ux Gpu3ndeckue u bubnnoreka [IOK

XUMHUYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TIPOOIIEMBI,
CBsI3aHHBIE C OKcUIoM yriepona (IV)

. bu6nmmoreka [IOK
37 VYronbHas KACIIOTa U €€ COJTN
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

13 "TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK
KauecTBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
bu6nmmoreka [IOK
39 OpraHUYECKHUX BEUIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX yIiepoa
. bu6nmmoreka [IOK
40 Kpemuuii u ero coenuHeHust
https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnoreka [IOK
«BaxkHenmme HeMeTaJlIbl U UX https://m.edso0o.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas pabora Ne3 o Teme
. bu6nmmoreka [IOK
42 «BakHeuniie HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6m1as xapaKTepuCTUKa XUMUUYECKHIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [JOK
METAIINYECKAs KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKue CBOMCTBa
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIJIOB.

N bu6nmmoreka [IOK

44 DNEKTPOXUMHUYECKUH psifg

HaIpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael156
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OO61ue cnocoObI MOTYyYEHUS
METAJIIIOB. CHJIaBBI. BBI‘-II/ICJICHI/ISI 110

45 aBHEHHSIM XUMHUYECKUX PEAKIIUI bubmorexa LIOK
M peakiui, https://m.edsoo.ru/00aec1156
€CJIM OJIH U3 PEareHTOB COJECPKUT
npuMecHu
46 [ToHsATHE O KOPPO3UU METAIIOB Buommorexa LIOK
https://m.edsoo.ru/00ael1278
Bbu6nmuorexa [JOK
47 eJIo € MeTall
Ilenoumpie MeTat bl https://m.edsoo.ru/00ae14b2
43 OKcHuaBl ¥ THAPOKCUIBI HATPHUS U Bbu6nuoreka [JOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeNnbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael 5¢8
50 Baxueiime coequHeHNs KaabIA bubmorexa LIOK
A H https://m.edsoo.ru/00ael 5¢8
51 O0001IeHNEe U CUCTEMATU3ALMS
3HAaHUH
5) JKEcTKOCTE BOIBI M CIIOCOOEI €6 Bbu6nuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
N R Bbu6nmuoreka [JOK
53 JKEcTKOCTh BOIBI U METOMEI €€
\ https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubmmoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
56 eeso bu6nmmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKcuapl, THAPOKCUIBI M COJIH XKee3a

bu6nmmoreka [IOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O06o0011eHNEe U CUCTeMaTU3aIUS
3HAHUH
[IpakTuueckas padora Ne 7. Perenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnoreka [IOK
«Baxneimme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIN, €CITH OJHH U3
60 peareHTOB J1aH B U30BITKE WIIH bubnnoreka [IOK
COAEPKUT puMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH JI0JIM BbIXOJa MPOIyKTa
peaxkuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUHA
KonTtponsnas padora Ne4 o teme
62 «BaxHenmme MEeTaJlIbl U UX
COETUHEHUS
63 BewecTBa 1 Marepuansl B bubmmoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEeHNe bubmmoreka [JOK
OKPY’KaIOILeH Cpesbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bubmmoreka [IOK
9KOJIOTUYECKHX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001eHNE U bubnuoreka [IOK
cUCTeMaTH3alus 3HaHU I https://m.edsoo.ru/00ae0d0a
67 PeseprHbIil ypok. O60061ICHNE 1 bubmuoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTEMAaTU3alys 3HaHU !

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

68 PesepBHeIit ypok. O6001ICHNE H

cUCTeMaTu3anus 3HaHUU

bu6nmmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

1. Xumus 8 kiacc 6a30Bbiit ypoBenb / aBTopsl: O.C.I'abpuensu, U.I'.
OctpoymoB, C.A.Cnaakos . U3a. M.« IIpocsemenne» 2023 r.

2. Xumus 9 xnacc 6a30Bbiid ypoBeHb / aBTopbl: O.C.I"abpuensn, ..
Octpoymos, C.A.Cnankos . U31. M.« [Ipoceemienue» 2023 r.

METOIUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. https://m.edsoo.ru/7f41837c¢

2.http://www.chemnet.ru ['azera « XumMus» u cailt 11
yautens «5 Uy Ha ypOK XUMUN)

3.http://him.1september.ru Ennnas xomrexkmus LIOP:
[IpeaMeTHAass KOJUIEKIUS « XUMHUS

4. http://school-collection.edu.ru/collection/chemistry
EcTeCTBEHHO-Hay4YHbIe KCIIEPUMEHTBI: XUMusl. Komaekuus
Poccutiickoro 06111e006pa3oBaTeIbHOTO MOPTaIa

5.http://www alhimik.ru Bcepoccuiickas onumnuana
IIIKOJIbHUKOB 10 XUMHUH


https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/

AN R

HPUJIOKEHHUE

MATEPHUAJIBHO-TEXHUYECKOE OCHAIIIEHUE
HEHTPA «TOYKA POCTA»

HITaTuB 1€eMOHCTPANUMOHHBINA XUMHUYECKUI

Anmapar Uit NpoBeleHUs] XUMUYEeCKHUX PeaKuui

Ha0op nocyabl M npuHaAJIeKHOCTEH (MUKposadopaTopus).
Mudposas sadbopaTopus 1 MIKOJIbHUKOB

HoyT0yxk Rikor

M®Y (npunTep, ckaHep, konup) Pantum m6800fdw
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