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HOACHUTEJIBHASA 3AIIUCKA

Pabouass mporpamma ydeOHOro mpeaMeTa «XuMus» i 8§ - 9 KiaccoB
pa3paborana B COOTBETCTBUM ¢  DeAepalbHbIM  TOCYJIapCTBEHHBIM
00pa3oBaTEIbHBIM CTaHJaPTOM OCHOBHOT'O oO1ero oOpa3oBaHu,
YTBEPXKIEHHBIM  TIpUKa3oM  MuHHCcTepcTBa  mpocBenleHus  Poccuiickoi
Oenepanuu ot 31.05.2021r. Ne287 (¢ W3MEHEHHMSIMU U JIOMNOJHEHHSIMHU), B
cootBeTcTBUM ¢ DenepanbHOl 00pa3oBaTENbHOM MPOrpaMMON  OCHOBHOTO
oOmero o0pa3oBaHus, YTBEPKIACHHOW MpHKa3oM MHUHHUCTEpCTBA MPOCBEIICHHUS
Poccuiickoit  ®depeparun ot 18.05.2023r. Ne370  (3apeructpupoBaH
MunuctepcTBoM toctuitun Poccuiickoit @eneparuun 12.07.2023r.).

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBE (¢enepalibHOM padoyeil nporpamMmsl
BOCIIUTAHUS U C YYETOM KOHIICIUMH MPENOaBaHusl Y4eOHOTO npeaMeTa « XUMUsH
B 00pasoBarenbHbIX opranuzaiusax Poccuiickoit deneparum.

[Iporpamma 1Mo xuMuu Aa€T TPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHMs, BOCHHUTAHHS M pPA3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOro
npeaMera, yCTaHaBJIMBAET 00si3aTeNbHOE MpEIMETHOE COJIepKaHHUE,
npeAycMaTpUBaeT pacIlpeleieHue €ro Mo KiaccamM MW CTPYKTYPpUPOBAaHHUE 10
pazienaM MU TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS XHMHUU C YyU4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro  Mmpoliecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYaromuxcs, ONpeACIsieT BO3MOXKHOCTH MpeaMeTa  Jiis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 00pa30BaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yibTatam 00yueHHs] XUMUM Ha YPOBHE 1I€JIeW U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATENBHOCTA OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO COIepIKAHUS.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (POPMUPOBAHUS MHUPOBO33PEHUS
0o0yyJaroIierocs, ero MpejCcTaBICHU O MaTepUaJIbHOM €IUHCTBE MHpaA, BaAXKHYIO
posib urparot GopMUpPyEeMble XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPTUU U 00 DBOJIONMU BEMIECTB B MPHUPOJIE, O MYTAX PEHICHUs TI00aTbHBIX
MpoOJIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydeHne XuMuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPHI JHYHOCTH, €€ 00Iel 1 (yHKITMOHATBHONW TPAMOTHOCTH;



BHOCUT BKJIQJ] B (JOPMHUPOBAHUE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOy4Jaronmxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  Y4EOHOW  JIESITEIBHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHUN, HEOOXOIHUMBIX Kak B
MOBCEAHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAay4dHOrOo MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYarOlInXCs;

CIIOCOOCTBYET (DOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHUSI K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPO/JIC, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITHUXCSI.

JlaHHbIC HamMpaBJICHUS B OOYYCHHH XWMHH OOCCIEUYHBAIOTCS CHEIU(PUKON
COJICpKaHUsl  Yy4eOHOTO  TMpPEeAMETa, KOTOPBIM  SIBISIETCS  MEIarorM4ecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPEIECIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0II[ero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHCSI CUCTEMBI IMEPBOHAYAIBHBIX TMOHATHI XUMHUH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUH
OpraHUYECKON XUMUHU.

CtpykTypa coiepkKaHus MPOTPaMMbI MO XUMHHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ mzydeHuro. ColiepaHU€ CKIIQJbIBACTCSI U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUIA O XUMUYECKOU
peakiuu. OO0 OSTH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 TMPUHITUITY
MOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa /. . MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

— TpEeACTaBICHUM 00 dICKTPOIUTHYECKON JTUCCOLMAIMM BEIIECTB B
pacTBoOpax.

TeopeTndueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJTYYCHHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHS K JIPyrOMY, BBITIONHSA (YHKIMH OOBACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJyYCHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABICHUSI O XUMHUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTEeMHON NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMHHM MPOUCXOJUT C TMPUBJICUECHHUEM



3HaHUW W3 paHee H3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpyXaroluid MHDPY,
«buonorus. 57 xknacce» U «PusnKa. 7/ KIaccy.

[Ipy wu3ydeHWHM XUMHUU MPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUNH OCHOB
XUMHUYECKON HAayKd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JESTEILHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XHMHUYECKHX
3HaHUN — BaKHEUIIMX (HaKTOB, OHATHI, 3aKOHOB U TEOPETHUECKUX MOJIOKECHU,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpUOOIIEHNHM K HAyYHBIM METOJaM T[O3HAHUSA TPU HW3YYCHHH BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW U Y4eOHO-MCCIEA0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHHMHM NpaBWJI 0O€30MacHOr0 OOpalleHusi C BEIIECTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipy u3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUe NMPUOOpENn TaKue 11, KakK:

— (GOpMHUPOBAHME HWHTEIUIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa3oBaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpuOOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JE€ATENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XMW,

— o0ecreueHue yCIOBUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEeTHHOCTH, MO3HAHWS M CaMOTO3HAHMSI, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHBEpPCaJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOwmEH (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAyYHOH
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSACHATP M OLIEHUBATH SIBJICHUS
OKpY>KaloIlIer0 MHpa, WCIOJB3Yys 3HAHHS WU OMBIT, MOJYYCHHBIE NPU W3YYCHHUU
XUMHH, TPUMEHATh WX TPHU PEUICHHH MpOoOJeM B TIOBCEAHEBHOW >KM3HU W
TPYZOBOU JEATEIILHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs TIyMaHUCTHYECKHMX OTHOIICHUH,
MOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHMM [Is1 BBIPAOOTKHU SKOJIOTHMUYECKU
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY M TPYJAOBOM JACSATEILHOCTH B IEJAX
COXPaHEHHUS CBOETO 3/I0POBbS U OKPYKAOIIEU IPUPOLHONU CPEBI;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHs  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(Uis U HaNpaBJIE€HHOCTU JajbHEHIIero
oOy4eHwUs.



OOmiee YuCIO dYacoB, OTBEAEHHBIX JUISI M3yYEHUS XMMHUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 68 wyacoB (2 yaca B HEACHIO).



COLEPKAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KU3HU YETOBEKA. XUMHUSA B CUCTEME HAYK.
Tema u BemecTBa. PU3NYECKHE CBOMCTBA BELIECTB. ArpPEraTHOE COCTOSHHE
BemecTB. [loHsiTHE O MeTOJax MO3HAHMS B XUMHH. UMCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U COKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnyeckasi ¢opmyna. BaaeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHUTENbHAas aTOMHas Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHast Macca. MaccoBasi o1 XUMHUYECKOTO 3JI€MEHTA B
COCJIMHEHUHU.

KomnuectBo BemectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpPHBIX €IWHUI BewiecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nyecKue U XMMUUYECKUE SBJICHUS. XMMHUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MAacChl BEIECTB. XMMHUUYecKHe ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEeIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYIOH, MpaBujaMu paboThl B J1abOpaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOECHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPacCTUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJIHOM MPOBOJIOKU, B3AUMOJECHCTBUE Meja ¢ KUCIOTON) SIBJICHUH, HaONMI0AeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3lioKeHUE THUIPOKCHIA
Menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBUE Kee3a ¢ pacTBopoM cosi meau (11),
U3Y4YEHHE CIOCOOOB PA3esICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPCHHON
colv, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHHUS  OIBITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE MOJENIEH MOJIEKYII
(ILIapoCTepIKHEBBIX ).

BaskHeiinmue npeacTaBuTe I HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemiecTBo. Haxoknenue kucimopoia B TpupoAe, (U3MYECKUE M XUMHUYECKUE
cBoiictBa (peakmuu ropenus). Oxcunpl. [lpumenenue xucmopoga. CrocoOsI



MOJIy4eHUs] KHCIopoAa B JabOpaTOpud W IPOMBINUIEHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIHS KUCIOPOA.

TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W HHAOTEPMHUYECKHE pEaKUHUH. TOIIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — anmemeHT M mpoctoe BemecTtBo. Haxoxknenwe Boaopoja B
npupone, (usmUeckrue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonydenus. Knuemorel u comu.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacelllleHHBIE M HEHACBINIEHHBIE pPacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 0J1s1 BEILECTBA B PaCTBOPE. XUMUYECKHE CBOMCTBA BOABL. OCHOBaHU.
Ponb pacTBOpoB B mpHUpoJE U B XKU3HHU YeloBeKa. KpyroBopoT BoAbl B MPUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BOJA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIE,  KHCIOTHbIE, amM(OTepHbIE) U
HecoseoOpasyromue. Homenknatypa okcugoB. Dusumyeckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudpukanuss oOcHOBaHMHM: INEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiaTypa ocHOBaHMI. DPU3NYECKHE UM XUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metammoB H. H. bekerona.
[Tomy4yeHue KUCoT.

Conu. Homenknatypa coneil. @u3znueckue U1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTrueckas cBs3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCAMHEHUIA.

Xumuueckuii IKCnepumenm:

KAaueCTBEHHOE OINPEIEIICHUE COAECPKaHNUs KUCIOPOJa B BO3AyXe, MOJIyUYECHHE,
coOupaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpoAa, HaOII0IEHHE
B3aMMOJICUCTBHSI BEIIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHUSA U
ImpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHUIIOB U
ONHCaHUWE HX CBOWCTB, MOJYy4YeHHE, COOMpaHHME, pPACIIO3HABAaHUE M HU3YUYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMOAeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPACTBOPEHUS BEILECTB C
pa3IMYHOM PAcTBOPUMOCTBIO, NPHUIOTOBIEHHE PAcTBOPOB C  ONPEACIEHHON
MacCOBOM J10JIell pacCTBOPEHHOIO BEILECTBA, B3aUMOAECHCTBUE BOJBI C METaUIAMH
(maTpueM ©  KajabuuMeM) (BO3MOKHO MCIIOJIb30BaHUE  BHUEOMATEpPUAIIOB),



MCCeOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCJIOT U IIEIOYEH,
u3ydyeHue B3aumozeiicTBusi okcuga menu (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIIOT C MeETajulaMH, pPEaKkUui HEeUTpaln3alvd, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTANIBHBIX 33/a4 N0 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCIMHEHUIY.

IHepuoauueckud 3axkoH u Ilepumognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX dJEeMEHTOB. [loHsATHE O
rpyImnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
U TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [leproanueckass cicTeMa XUMAYECKHUX JIEMEHTOB [l.
N.  MengeneeBa.  KoporkonepuonHas W JJUHHONEpHOAHAs  (HOpMBI
Ilepnoguueckon cucteMbl Xumuyeckux 3yeMeHToB J1. M. MenneneeBa. 1lepunonst
U rpynnbl. DPU3NUECKUIT CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUOJa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHUE
AJEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIIEMEHTOB
ITepuomnueckoit cucremnl [[. M. MenngeneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO IrPYIaM U NEPUOIaMm.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKHUX
AJIEMEHTOB I pa3BuUTHs Haykn WU npaktuku. . M. MenaeneeB — y4€HbIM U
rpakIaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (ToyisipHass YW HEMOJSIpHAs) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX AIIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIC  PEAKIIMH.
[Ipouecchl oOkucaeHus nu BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mesicnpeomemmnuie ceAa3u



Peanuzanus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHUS: HAYYHbIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKauus, [EpUOJNYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BETUUYMHBI, €IUHUIIBI
U3MEPEHNs, KOCMOC, IUIaHETHI, 3BE3/1b1, CouHIIE.

buomnorus: ¢oTocunTes, ApIxanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBI,
II0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKAs peaKIUsA

[lepnogmueckuit 3axoH. [leproguyeckas cucremMa XMMUYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUsd MU HX
COCAMHEHUNA B COOTBETCTBUM C IIOJIOKECHUEM »3JIeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XWMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanuus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYEeCKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanms XuMUYeCKUX peaklyii Mo pa3InyHbIM IpHU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Io
M3MEHEHUIO CTETEeHEW OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpPAaTUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U SHAOTEPMUUYECKHAE PEAKLIMH, TEPMOXUMHUYECKHE
YPaBHEHUSL.

[TonsiTue 0 ckOpoCTH XuUMUYeckod peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMbIX XMUMHYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTrEeHHBIX
peakuusx. [lonarue o karammse. [IoHsTHEe 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSAIOIIME HAa CKOPOCTh XMMHYECKOW PEAKUUMU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBINM  OajaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHOM peaKkIuu. CocraBnenue YpaBHEHUN



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKUUd C  HCIOJB30BAHUEM  METOJA
AJEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOMALIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMKM BEIIECTB C PA3JMYHBIMU BUIAMU
XUMU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAaHUS PeaKiuii HOHHOTO OOMeHa,
MOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHUA peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMI W cCOJE€l B CBETE€ MNPEIACTAaBICHUH 00 3JIEKTPOJUTUUYECKON
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPHUCTALUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAUIOB M HeMeTayioB (rpadura M ainMasza), CI0KHBIX BEIIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakUuuu
OT BO3JCHCTBUS pa3IMUHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTH
pacTBOpPOB BEWIECTB, IMPOLECCAa JUCCOLMAIMM KHCIOT, IIEJIOYed U  COoJIeH
(BO3MOXKHO ~ HCHOJIB30BAHME  BHUJEO  MAaTEpPUANOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  NPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBbIJACICHUE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakluuy pa3ioXKeHHs, COCAUHEHNUs), paclO3HAaBaHUE HEOPraHUYECKUX
BELIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTauuibl 1 UX COeTUHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3HUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHME CBOWCTBA Ha NPUMEpPE  XJjopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, NMpUMEHEHue. JlencTBue
XJIOpa M XJOPOBOJAOPOAA HA OpPraHM3M YeEJIOBEKa. BaxkHeWlne XJIOpuabl U UX
HAaxO0K/JEHUE B IPUPOJIE.

OO6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeneHu okucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DHUKALIMN KUCIOPOIa
U cepbl. XUMHUYECKue CBOMCTBa cepbl. CepoBoaopo, CTpoeHue, (pu3nYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qu3nueckue W XHMHYECKHE CBOHcTBa (oOmmMe Kak
NpeiCcTaBUTENd Kjacca KHUCJIOT U crneruduyeckue). XHUMHUYECKUE pEeaklHH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CMOoco0a MOJYyYeHUs] CEPHOW KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThI. CoJii CEpHOU KUCIIOThI, KAUECTBEHHAS] PEAKIIUsS Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B MpUpOJEe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COECIMHEHHSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHUCIEHUS. A30T, paclpOCTpaHEHUE B MPUPOJE,
¢usnyeckue U xumMmuyeckue cBoiictea. KpyroBopot azora B npupojge. AMMHAK, €T0
¢uznyecKkue U XMMHYECKHUE CBOMCTBA, OMyueHUe U nmpuMenenne. Coiau aMMOHuS,
ux pU3MUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYeCKue U XUMUYECKUE
CBOMCTBa (00IIME Kak TPEACTABUTENsl Kiacca KUCIOT W cHenuduyueckue).
Hcnons3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAayeCTBE MMHEPAIBHBIX
yaoOpeHnii. XuMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpejibl COeIMHEHUSIMU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOouBbl U BomoémoB). Docdop,
ajuoTpornHeie Moaudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciora, GU3NIeCKHe U XMMHUSCKHE CBOHCTBA,
nonyuyeHue. Mcnonp3oBanue GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUH.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpod,  aJUIOTPOIHbIE
MOAU(DUKALIMKM, PACOpPOCTpaHEHUE B MPHUPOAE, (PUINYECKHE M XUMUYECKHE
cBoiictBa. AncopOuusa. Kpyrosopot yriaepona B npupojae. OKcuabl yriepojaa, ux
duznueckue W XUMHUYECKHE CBOICTBA, JCHCTBHE Ha IKHUBbIE OpPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a T17100aibHOTO TMOTEIUICHHWS KJIMMaTa, MMaPHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, uX (GU3NISCKHE U XMMHUYECKUE CBOWCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHavasibHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TaHOJ, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, ONKaX, YIJIeBOIaxX — U UX
poJii B OKM3HM 4elOBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCcKUX W
HEOPTaHUYECKUX COCITMHCHUU.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHHs KpeMHHUs B mnpupoge. OOmue npenacrtaBieHus 00
okcune kpemuus (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUE B
ObITYy, B MPOMBILUIEHHOCTU. BakHeillne cTpouTeNbHbIE MaTepuasbl: KepaMuKa,



CTEKJIO, TIEeMEHT, 0eToH, kene300eToH. [Ipobiaembr 0€30MacHOr0 HCIOIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPTaHWYECKUX BEUIECTB, CBOMCTB COJIIHON KHCIOTHI,
IPOBEJCHUE KaueCTBEHHBIX PEAKIMM Ha XJIOPUI-UOHBI U HAOJIO/IEHUE TPU3HAKOB
X TPOTEKaHMs, OMbIThI, OTpaXarolue (PU3NYECKUE W XUMHUYECKHUE CBOWCTBA
TaJIOTEHOB M WX COEIMHEHWH (BO3MOXHO MCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HaKOMJIEHHE C oOpaslaMu XJOpUJOB (TaJOr€HHUJIOB), O3HAKOMJICHHE C
oOpasuamMu ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMAaTEpHUAIIOB), HaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa IoJ JeUCTBUEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHCJIOTBI, HM3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBJIEHHON CEPHOW KUCIOTHI, IPOBE/IEHNE KaUECTBEHHOW peaKkuu Ha CyJIb(aT-
MOH U HaOJIOJeHUE MpHU3HAKa €€ NPOTEKaHWUs, O3HAKOMJICHHE C (DU3HMUECKUMU
cBoiicTBamMu a3ora, Qocdopa U UX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00Opa3luaMu a30THBIX U (POCPOPHBIX yIOOPEHHI, MOITyYEHHE,
coOWpaHue, pacrno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX PEakUUid HA MOH aMMOHMS U QocdaT-uoH U U3y4eHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YECHHUE Mozenen
KPUCTAJUIMYECKUX PEMIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  aacoOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM MPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, IPOBEJCHHE KaueCTBEHHBIX peakluil Ha KapOoOHAT U
CHWIMKAaT-UOHBl W M3Yy4YECHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOJYKUHUEH CUIMKATHONM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCHEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTaIbl U UX COEAUHEHUSD.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnojoxkeHus B Ilepuommyeckor cucreMe XUMHUYECKHX dieMeHToB [[. .
MenpneneeBa U ctpoeHust aToMoB. CTpoeHHre MeTauioB. MeTanueckasl CBs3b U
METaJuUIMYecKasi  KpUCTaJUIMYecKass  pel€Tka.  ODJIEKTPOXUMHYECKHU  psil
HarpspKeHu MeTtauioB. dusznueckne U XUMHUUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHus: MeTawioB. lloHsATHE O KOppO3WHM METaIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTanb, YYTyH, TIOPAIOMHHUU,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounsie meTaibl: nookeHUe B llepuognueckon cucreMe XMMHYECKUX
aneMmeHToB . M. MenneneeBa, CTpO€HUE UX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyueckre U XMMUYECKUEe CBOMCTBa (Ha mpumepe HaTpust U Kaius). OKCUIbl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHne 1IeNIOYHBIX METAUIOB U HUX
COEUHECHHUI.

[[lenoyno3emenbpHblE METaJUIbl MAarHMid M KalbLIMH: IIOJIOXKEHHE B
Ilepnoguueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHUE B Npupoae. PU3nyeckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuusa. Baxseiinive coeauHEHHS Kaiblus (OKCHI, TUIPOKCH, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TTosioxkeHue B [leproauyeckoi cucTeMe XUMUUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTtoma, HaXOXAcHHWE B mpupoae. Dusumueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB [l.
N. MenneneeBa, CTpOo€HHE aToma, HaxXOXKIECHHE B mpupone. PuznuecKkue Hu
XMUMHYECKHE CBOMCTBA xkele3a. OKCHIBI, THAPOKCH B U coiiu xkene3a (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMu METaJUIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMHU, U3YYEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCIIOJB30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSI OKCHUJIA
Kalbllud W HATpHUsl C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXXHO  HCIOJIb30BAaHME  BHJICOMATEPHUATIOB), TMPU3HAKOB  MPOTEKaHUs
KaYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJblMs, aJIOMUAHMS, [IMHKA, JKele3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE M OMUCAHUE TPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpusi, Kalusd U Kaldblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHAA AITFOMUHUSA
Y TUJIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxHenime
METaJUIbl U KX COCTUHEHUS».

XHMHA M OKpYsKaloLIas cpeaa

Bemectsa m Marepuanbl B TNMOBCEIHEBHOW >KM3HM 4YeJOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoip npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KaroUeld cpeanl (MpelesibHasl AO0MyCcTUMast
KOHIleHTpanus BeilecTs, aaiee — [1JIK). Poib xuMun B pelieHun 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuui IKcnepumenm:

H3ydeHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemnoie ceasu



Peanuzamnus MeXnpeaMeTHBIX CBsI3ed NMpU HM3YYeHHH XHUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4Ye€pe3 HCIOJIb30BaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHH, SBISIOMNXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE NMOHATHSA: HAy4YHBIA (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiaccuuKanus, TMEePUOAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
s dexT, TEeXHOTOT S, MaTEPHAITHI.

dusuka: Marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEHUTPOH, HOH, HYKIHU],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYJA, DJEKTPUYECKHH 3apsii, MPOBOJHUKH,
HOJYIPOBOIHUKHM, JUAIEKTPUKH, (OTODIEMEHT, BEIIEeCTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIC3HbIE UCKOTIaeMBbIE, TOTLITUBO, BOJIHBIC PECYpCHI.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, NPUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMu TMOBEACHUA M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OPHEHTALMU U
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIWI0, TTOHUMAaHMS 3HAUYCHUSI XMMHUYECKONM HayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHOU HH(MOpMaIMeil o
NEPEAOBBIX JOCTUKEHUSAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUSI:

MPEJCTABJICHUS] O COLMAIBHBIX HOPMAaX M MpPaBWIAX MEKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIENOBATENLCKOM, TBOPYECKOM W JOpPYrUX  BUJAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTU MpHU
BBITIOJTHEHUN Y4YEOHBIX, TO3HABATEJIbHBIX 3a7a4, BBIMIOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIpollecce ITOW Y4yeOHOW JesATeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJCHHE H TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABIIAIOLINE
OCHOBY JIJII TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIBI, B3aMMOCBSI3SX YEIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJMMBIE I OOBSICHEHUS HAOIIOAACMBIX MPOIECCOB W SIBICHUM,
MMO3HABATENIbHON, WH(POPMAIMOHHON W YUTATEIHCKON KYJIbTYpHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMH TEKCTaMM, CIPABOYHOM



JUTEPaTypo, IOCTYHHBIMA TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMI0O M TIO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €aMO0Opa30BaHHUIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
JEeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpPaBIECHHOCTH M YPOBHS OOy4YeHHS B
JIaJbHEHIIEM;

4) hopMHUpPOBAHUSI KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHONIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIIO/IEHNUsS TIpaBUi OE30MAaCHOCTH TMpU  OOpalleHHH C
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) TPy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii u TpyJa pa3IuyHOro poja,
yBaXEHUE K TPYAYy U pE3ysbTaTaM TPYAOBOU NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHJUBUyAJIbHON TPAeKTOPUHU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCTIeIIHOW NPOo(eCCUOHATBHON IEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCA B MPO(ecCHOHATIBHOM cperie;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOACHUS
mpaBuiI 0€30MacHOro MOBEICHU MPU paboTe ¢ BEUIECTBAMU, a TAK)KE B CUTYyalUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUH, IS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYXKAIOLIEH NPUPOIHON CPEIOW, IS ITOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HAaHHSA TJO0AJIbHOIO  XapakTepa
HKOJOTUYECKUX MpOOJeM M MyTell MX peleHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanmpeaMeTHBIX PE3yNbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpwus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOLIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUN U3 ITHX MpeIMeTOB (OPMHUPOBATH IMPEACTABICHUE O LEIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpbIE oOecneuynBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JIESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHA

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI HCTOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHH (BBIICISATh MX XapaKTEepPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
MOHSATHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 0 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B IIpoOIlecCCe IIO3HAHUSI TOHATUS (MPEIMETHhIE U
MeTaIpeAMETHBIC), CHMBOJMYECKUE (3HAKOBBIE) MOJICIIH, UCTIOIL3YEMbIE B XHMUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TIPEACTABICHHS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTENbHBIX 3a/lady, C Y4ETOM
ATUX MOJICNIbHBIX MPEJICTABICHUM BBISBISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUYCCKUX PEaAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CICJACTBEHHBIC CBS3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCAX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIOJIb30BaTh IMMOCTABIICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIIOTE3BI I10
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

NpPUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OpPraHU3AlMU W TIPOBEJICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 PE3yibTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, TTOJYyIaeMYI0 U3 Pa3HBIX NCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
mocobus, pecypchl MHTepHETa), KPUTHYECKH OIEHHWBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO nHpopManuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl W 3aMpOChl MPU MOUCKE M OTOOpE
UH(POPMALlMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOMUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpON aKTUBHOTO MCIIOJIb30BAHUS PA3JINYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMANIbHYIO (POpMY MpeacTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh pPEIIaeMble 3aJladyd  HECIIOKHBIMH CXE€MaMH, JuarpaMMamH,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIeI0BATENBCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
CpeIlbl.

KoMMyHHKAaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe NeiiCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauagora W (WJIH) JIUCKYCCHHU) TIO
CyumiecTBy  oOCykJaeMoll  TeMbl, (OpPMYyJIUPOBATb  CBOM  MPENJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSI  TPEJCTaBIATh  IOJYYEHHbIE  pPE3yJbTaTbl  I[MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3EHTALUIO
pE3yNbTAaTOB BBHINOJHEHHUS XUMHYECKOTO SKCIIEpUMEHTa (J1aOOpaTOPHOIO OIIbITA,
71ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATEIbCKOM  JEATENBHOCTH  MPU  PELICHUU
BO3ZHUKAIOLIMX NPOOJIEM Ha OCHOBE Y4é€Ta OOLIMX HHTEPECOB M COTJIACOBAHMS
no3uuit (00CyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbD», KOOPIUHALIMS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHeE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIC 1eiiCTBHUSA:

YMEHUE CaMOCTOSITENIbHO ONpEeNeNsATh LETu AeATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeILHOCTD, BRIOUPATh Harbosee 3P GEeKTUBHBIC CIIOCOOBI PEIICHUs YICOHBIX U
ITO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJATh WM KOPPEKTHUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUU I[PU BBINOJHEHUM 33JaHUH C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBaX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW IIEJIH, YMEHHE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbI€ B YCIOBUU 33IaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
collepKaHus, YCTAHOBJIEHHOTO JaHHOW (¢enepanbHO paboyell NporpaMMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalONIMMKCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeUCTBUN, crnenupuuecKkue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATeIbBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro  UHTEpIpETalluu,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUUd 3aMELICHUs, peaKuuu
oOMEHa, AK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIA CJIOM aromMa, aroMHas oOpOuTa b, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KATUOH, aHWOH, PacTBOp, MaccoBasi JIOJs BEIIECCTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU OHATHS MPU OMKMCAHUM BELIECTB U X MPEBPAILICHHUII;

e HCIOJb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUN IO
dbopmyiaM, BHJ XHUMHYECKOM CBsI3M (KOBaJlcHTHass W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosiokeHus: B llepumoanueckoil cucreme,
3aKOHOB COXPaHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoit
CUCTEMbl XHMMHMUYECKHUX DJEMEHTOB: pa3iuyaTh TMOHITUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHto J[. .
MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy W COCTaBy YYacTBYIOUIMX B pEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJITBEPXKAAsi ONUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TNPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUsI, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

IPUMEHSATH OCHOBHBIE OINEpPALlMU MBICIUTEILHON NEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMAaTHU3alluio, KiacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CIENOBAaTh  IMpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOM  H
7abopaTopHbIM  000pY/IOBaHHMEM, a TakXKe TMpaBHIaM OOpalleHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), HPUTOTOBICHHUIO
pacTBOPOB C OMNpPEIEIEHHON MAaCCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh W TMPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MMOMOUIBI0O MHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K koniy oOyuenus B 9 kiacce npeIMeTHbIe pe3ysibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX IOHATHWA: XWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHWOH, IPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacCTBOp,  AJIEKTPOJIUTHI,
HEDBJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, KaTajiu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAs, MOHHAS,
MeTaJuInyecKas), KpUCTAITMYecKas pemeTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pPEaKUWW, NPeIesbHO JIO0IMyCTHMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPEAENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOrO COCTaBa, NPHHAMJIEKHOCTb BEHIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHasl, WOHHAs, METaUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (Gopmyre, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAMHEHUH, THI KPUCTAIUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMaHUWE: OIHUCHIBAaTh W XapaKTepPHU30BATh
Tabnuunyio Gopmy Ilepuognmdeckoil cUCTEMbl XUMHUYECKHUX JJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHUSI, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsll siApa, oOOIIee 4YHUCIO JJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAMHEHUUN B
npeaenax MajblX NEPUOJIOB U IIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEUIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, MO W3MEHEHUIO CTENEHEeW OKUCIICHUS
XHMHUYECKUX DJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa NPOCTBIX W CJIOXKHBIX BEIIECTB, MOATBEPXKIAasi OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJBSIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 Gdopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0aTh  MpaBWja  MOJb30BaHHUA  XUMHYECKOW  MOCyAOM  H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXKe IpaBWia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 1O TOJYYECHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYEeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PAClO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kKapoonar-, docdar-, cunmkar-, cyiabdar-, THUIAPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIIEPAIlMH MBICTUTEIIBHON JEATeTLHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, O0O0O0OIEHHE, CHUCTEMATHU3allii0, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — JJIS M3YyYCHMs] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIC€ METOJbI TO3HAHUS —
HaOJII0ICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 9acoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE TIOHATHSA
XuMHs — BaKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaxKium https://m.edso00.ru/7f41837c
Wroro mo pazneny 20
Pazgen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYECKMX BelllecTB
21 Boznyx. Kucnopon. [lonsitue 5 bubnuoreka LIOK
' 00 oKcuIax https://m.eds00.ru/7f41837¢
Bonopoa.Ilonarue o kuciaorax bubnnorexa [IOK
2.2 8 1
U COJSX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6mmoreka [JOK
' OCHOBAaHMSX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIacChI 1 1 1 bubmuorexa [JOK
' HEOPTaHWYECKUX COEIANHEHMUI https://m.edso0.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoauyecknii 3akon u [lepuoauyeckas cucrema xumudeckux 3jiemMenToB JI. . MenaesneeBa. CTpoeHue aTOMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [JOK
XUMHUYECKHX 31eMeHToB J[. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMu4eckas CBs3b.

3.2 OKHCITUTEIILHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIbHBIC PEAKITHI
bubmuorexa [JOK
Hroro mo pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHUS
21 OO1u1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO1as XxapakTepuCTUKa XUMUYECKUX
2.2 3ne§eHTo§ VIA?r el Cepa u e€ 6 brtmmorexa LOK
' PYHIBL 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OOm1ast XapakTepUCTHKA XUMHUUECKIX
2.3 3ne§eHTo§ VA-f nbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PyHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OOm1ast XapaKTepUCTHKA XUMHUUECKIX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmmorexa [OK
' . Py ' poa https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro no pazaeny 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

Paszgea 3. Mera/liIbl H UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpae CROHCTBA METAIIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiinme Metasuibl M UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
4.1 BemecTBa 1 MaTteprualibl B )KU3HHU YEJIOBEKA 3 bubmmorexa [OK
' m p https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoxka Kontposabubie | IIpakTudeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypcbl

1 IIpeamer xumuu. Posib XuMuu B )KU3HU 1 bubnnorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

bubnuorexa [JOK

2 [TonsiTHE O METOAX IMO3HAHUS B XUMHUHU 1

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[IpaBuna

3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM»

4 Yucrele BemecTa 1 cMecH. CriocoObl 1 bu6mmoteka I[IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

) «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa [TOK

A N PHUMED https://m.edsoo.ru/ff0d28¢c8
OUYHUCTKHU TTOBAPEHHON COJIN)»
but6moreka [JOK
6 A 1
TOMBL I MOTEIYIE! https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE DIIEMEHTHI. 3HaKU 1 bubnuorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CITOKHBIE BENeCTBA 1 bubmmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHUE 1 bubmmorexa [OK

YAp e 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 IOCTOSIHCTBA COCTaBa BCHICCTB.

bubnnorexa [IOK

10 Xumuueckas popmyna. BaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
OTtHOCHUTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Komnunuectro Bemectra. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKkue U XUMHUUECKUE SIBICHHUS. bubmmoreka [JOK
XHAMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCIOBUS IPOTEKAHUS bubmmoreka [IOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPaHEHHsSI MACChI BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus: Komu4ecTBa, MacChl
17 BEIIECTBA M0 YPaBHEHUSIM XUMHUECKUX brbnmorexa LIOK
H . P https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukanus XuMUIECKHX PeaKIiuit
5 ( uica N peaitt BuGanorexa LIOK
COCIUTHEHI, pas ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHUHUKJIONETUCT 0606le €Hue U bubamorexa [OK
t AHCT- Hf https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHHUHA
20 KonTponbnas padota Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHUUYECKHE PEAKIIMM https://m.edsoo.ru/ff0d4290
1 Bo3ngyx — cmech razos. Cocras bubnnoreka LIOK

Bo3ayxa. Kuciopom — 3nemMeHT 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

IIpOCTOC BEUIECTBO. O3zon

duznueckre 1 XUMHUYECKHUE CBOUCTBA

bub6mmoreka [IOK

22
KHCII0POA (peaKiLHi OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI IOTYYCHUS KHCIIOPOJia B
23 J1a00paTOpUH 1/}31 OMBIH_UICHI:IOI([:TI/I bubmmorexa [IOK
PATOPHITH TP ' https://m.eds00.ru/ff0d497a
[IpumeHeHue kucaopoaa
TemnoBoii 23ppexT xummueckoi
peaKuuu, MOHITHE O bubnnoreka [IOK
24
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHIX
TommmBo (HedTh, yroJib U METaH).
25 3ar $I3H€I§I/Ie¢];03 yra CIIoCOOBI iro bubmmorexa [IOK
P R, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPAIICHHS
[IpaxTrueckas pabora Ne 3 mo Teme
26 «l?lon eHUe 1 5061/1 aHUe KUCIIOpo1a bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bomopon — anemeHT u npocroe bu6nmorexa [IOK
BelecTso. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 DOu3nveCcKre U XUMUYECKHE CBOMCTBA but6mmoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
2 IT
o OIPITHE O KHCIOTAx H cOBIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHHs BOJIOPOAa B bubnuoteka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
P P bubnuorexa [JOK
31 «[Tonmy4yenne u coOupanue BOA0po/Ia,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

MousipHblii 00bEM Ta30B. 3aKOH

bubnuorexa [IOK

ABoraspo https://m.edsoo.ru/ff0d542e
Brruucnenuss o0béma, KonmdecTBa
33 BEIIIECTBA Ta3a 10 €r0 U3BECTHOM bubmorexa HOK
Ny https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIIECTBA HIIU 00BbEMY
Brruncnenus 00bEMOB Ta30B 110
34 ABHCHMIO PEaKIIMU Ha OCHOBE 3aKOHA buomiorexa LIOK
P . peakh . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 DOU3NYECKUE U XUMHUYIECKHE CBOMCTBA bubnuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loastue 06 bubnuoreka [JOK
WMHJIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacbiieHHbIE
37 u HeHaCHLieHHHIe) acTBOpbl. MaccoBas brbsmorexa HOK
p ppL. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
IIpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubmuorexa [JOK
OnpeAeIEHHON MAaCCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 KonrtponsHas padora Ne2 mo teme bu6mmoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Ki1accupuKaIms, bubnmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHU4YECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubamorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIaCCH(PUKAIHS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenne u XUMHUYECKUE CBOHMCTBA bubmmoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue U XUMUYECKUE CBOMCTBA bubnuorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBI;) o )eHI/I}I XHMHquKHe bubmorexa HOK
. YHCHIE https:/m.eds00.ru/00ad9474
CBOWCTBA
[IpakTuueckas pabota Ne 6. Pemienue
47 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe bubmmoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBsA3b MEXAY KilaccaMu bubnnorexa [IOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso0.ru/00ad9a50
bu6nmmoreka [IOK
49 O0600611eHre 1 cucTeMaTH3aIus 3HaHUH
- i https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubnmorexa LIOK
o P https://m.edso0.ru/00ad9e1la
COETMHEHUI
[TepBbie MOMBITKY KIACCHPUKAITUT
P Pukau bubmuorexa [JOK
51 XUMUYECKUX 71eMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
Tpymmax CXOIHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
but6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenaeneeBa
bubnmoreka [IOK
53 [Tepropl, TPYIIIBLIL, TOATPYIIIBI ubmorexa I

https://m.edsoo.ru/00ada52c
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Crtpoenne aroMoB. CocTaB aTOMHBIX

bubnuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI04eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
cuctemsr J1. M. Menenecsa https://m.edsoo.ru/00adaébc
XapakTepucTuka XUMUUYECKOTrO
56 3JIEMEHTA 110 €ro MOJ0KEHUIO B bubnuorexa [JOK
[Tepuonuueckoint cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3akona ajs
57 pa3BuTUA HayKu U npaktuku. /. 1. bubnuorexa LIOK
MenaeneeB — y4€HbIN, NEAaror u https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
58 DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmoreka [IOK
> HoHHast XMIIeckast CBash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas bubmuorexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHas XuMU4ecKast bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
but6moreka [JOK
62 (TeteH OmCIeHiA https://m.edsoo.ru/00adae28
63 OKuCINTENBHO-BOCCTAHOBUTEIBHBIE bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKuCIUTENU U BOCCTAHOBUTEHU bubmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnmoreka [IOK
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«CTpOCHI/IC aroma. XpUMHU4YecKas CBI3b»

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

66 PesepBHeIit ypok. O6001IeHNE U 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepHslii ypok. O6001eHEe 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch?2
PezepHslil ypok. O6001eHe 1 bubnuorexa [IOK
68 . 1
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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9 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero H3yuYeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
[Tepunoanueckuii 3aKoH.

1 [Tepuonuueckas cucrema 1 bubmnoreka LIOK
XAUMHYECKUX 31eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

. bu6mmoteka [IOK
2 CBOMCTB XMMHUYECKHUX DJICMECHTOB 1
N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nmmoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMnuecko CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[loBTOpEHUeE u yrinyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3JeNioB Kypca 8 kiaccay

5 Krnaccudukanus XuMuyeckux 1 bu6mmoreka LIOK
peakLuil 10 pa3Iu4HbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

bu6mmorexa [IOK
7 peakmuu. [IoHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [IOK
8 DakTOpPHI, BIUSIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEAKIMHA U ITOJIOKCHHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

Bu6mmoreka [JOK

9
peakiumn https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHIECCKON
10 L[I/IcfounaupmpCHanme U ciia0ble Bubmorexa HOK
' https://m.edsoo.ru/00adcd68
ANIEKTPOIHUTHI
11 HMonuble ypaBHEHUS PEeaKIIAil bubnmorexa HOK
M peakit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KHUCIIOT U
12 OCHOBAHUI B CBETE NPEJACTABICHUN bubmmorexa [OK
P UH https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHYCCKOMN JTUCCOIMAIINN
XHUMHUYECKHE CBOICTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 bubnmorexa [OK
bes . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON UCCOLUAIIH
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3E coIeH https://m.edsoo.ru/00add9d4
O06o001meHre B cuCTeMaTH3 IS bubmuorexa [JOK
15 N
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelienue r3KkCcIiepuMEeHTAIbHBIX bubmaorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a9))
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHUECKAS JUCCOIIHAITNS bubmorexa LOK
p g 1At https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIUU B paCTBOPAX)»
OO01mmas xapakTepUCTHKA TaJIOTCHOB.
18 XUMHAYECKHAE CBOMCTBA HA IIPUMEDPE bubnmorexa [OK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopon. ColisiHast KUCIIOTA, bubnmoreka [JOK
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XHUMHUYCCKUC CBOfICTBa, IIOJIYYCHHE,

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

MIPUMEHEHHE
[Tpaktrueckas padota Ne 2 o Teme
20 «[lomy4yeHne CoNSTHON KHCIOTHI bubmmorexa [IOK
YHCHIE coT7 ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKINI, €CIIH OINH U3 buGnnorexa [IOK
P ’ https://m.edso00.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bu6nunoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIAU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6nmmoreka [IOK
B IIpUpoOJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopo/1, CTpOeHHUE, bubnunoreka [JOK
¢u3nyeckre u XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KHCIIOTA,
25 (I)I/BI/ILIGCKI/IE u XI/II\fI/I‘IeCKI/Ie CBOICTBa bubnmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMHUYECKUE PEaAKIINH, JICKAIIHE B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnorexa [HOK
XHMMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpeibl COeAUHEHUSIMU
cephl
97 Beruucnenue maccoBoi J0JIM BBIXO1a bu6mmorexa [IOK
MIPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepuCTHKA SJIEMEHTOB bubmuoteka [IOK
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VA-rpynnsl. A30T, pacpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

Bu6muoreka [JOK

29 XHMHYECKHE CBOMCTBA, ITOJyYEHUE U
v https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTryeckas pabora Ne 3 o Teme
30 «[lomy4yeHne aMmmuaka, U3y4eHue ero bubmorexa [IOK
LY YA https://m.eds00.ru/00adf180
CBOWCTBY
31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bubnunoreka [IOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHHUSI B Ka4€CTBE MUHEPATBHBIX
32 oOpeHuii. XuMu4eckoe bubmotera [IOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMU a30Ta
docdop. Oxeua pochopa (V) u
33 (pocg)o pHaH KI/ICJ‘I((?Ta (1(1)1/11331/1516()31(1/16 " brbmmorexa [OK
P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue pocdatos B
34 KayecTBE MUHEPAJIbHBIX YI0OPEHHH. bubnnorexa [HOK
3arpsi3HEHUE MPUPOTHOM CPEBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B
35 pu 1(3)112 (113)1/13H121e01<11)/1e Y XUMHUYECKHE bubmotexa [IOK
PrPOAE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriiepoaa, ux pu3ndeckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOIOrHYECKHe MpOOIEMBbI,
cBsi3aHHBIE ¢ okcuoM yriepona (1V)

37 VYrosbHas KUCIOTa U €€ CoNn bubmmorexa [TOK
https://m.edsoo.ru/00ae006c
[IpakTrueckas padora Ne 4 1o reme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBenHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
. bubmuorexa [JOK
40 KpemHuwii u ero coeiMHEHUS
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padbora Ne 5. Pemienue

41 JKCIEPUMEHTAIBHBIX 33a4 10 TEME bubnuoteka [IOK
«BaxHenme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHHUS
KonTponbnas padota Ne3 o teme

42 «BaxHeinme HeMeTalIbl U KX brbmmorexa [TOK

https://m.edsoo.ru/00ae0el8
COCITUHCHHUS
OO01mmas xapaKTeprUCTUKA XUMHUIESCKIX
3JIEMEHTOB — METAJLIOB.

43 MeTtannudeckas CBSI3b U Bbu6nmuoreka [JOK
MEeTaJUTNYECKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJJIOB
XUMUYECKHE CBONCTBA METAJLJIOB.

. bubmuorexa [JOK

44 DIJIEKTPOXUMUYECKUH PSIIT

HanpsHKEHUHA METaJIOB

https://m.edso0.ru/00ae1156
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OO6mmwme crmocoOb! MOTyYeHUS
MetaiuioB. CruiaBbl. BerauciieHus no

45 aBHCHUSIM XUMHYCCKUX PEaKITHi bubmorexa LOK
P peartti, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 IToHsiTHE O KOPPO3HUHU METAIOB bubmotexa [IOK
pp https://m.edso00.ru/00ae1278
bubmnoreka LIOK
47 Ienotreie Merarel https://m.edso00.ru/00ae14b2
48 Okcuabl ¥ THAPOKCHUIBI HATPUS U bubnuoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [I{e104HO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KabIIUM U Maraui https://m.edsoo.ru/00ae15e8
50 BaxxHelme coeqMHEHU KaIbIUI bubmorexa [OK
a H https://m.edso0.ru/00ae15e8
51 O00011IeHE U CHCTEMATH3aLIH
3HAHWI
59 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoreka [JOK
YCTPaHEHUS https://m.edso00.ru/00ae1886
[TpakTryeckast pabora Ne 6 o reme
53 "KEcTKOCTDL BOABLI M METOMBI €€ bubmiorexa OK
. A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuorexa [JOK
54 AJTOMHHHH https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOWCTBA OKCHJIA U bu6mmoreka [LIOK
55
TUIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keeso noauoreka 11O

https://m.edso0.ru/00ae1d86
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OKCI/I,I[BI, THAPOKCUABI U COJIM KEJIC3a

Bu6muoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMAaTU3aIHs
3HaHUH
[IpakTuueckas pabora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [IOK
«BaxHeinme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHHUSI
Beruncnenus mo ypaBHEHUSM
XUMUYECKUX PEAKIIN, €CITH OJNH U3
60 pEearcHTOB JIaH B U30BITKE HIIN bubmnoreka LIOK
COZEPKUT NpuMecu. Boruucienus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXO/Ia ITPOJIYKTa
peaxkuuu
61 O606HvleHHe M CUCTEMATH3aLHsA
3HaHUN
KontponbHas padora Ne4 o teme
62 «BaxHeimme MeTauibl 1 UX
COETUHEHUSI
63 Bemecrsa u matepuansl B bu6mmorexa [IOK
[OBCEHEBHOW KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYeCcKoe 3arpsi3HEHNE bu6mmoreka LIOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumun B periennu bu6mmoreka [LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 bu6mmoreka LIOK
CUCTEMaTU3alUs 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [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

cucremMarusanua 3HAHUH

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

68 PezepHuslil ypok. O6001meHe 1

cucremMarusanua 3HAHUM

Bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68



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

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA
» Xumus, 8 knacc/ O. C. I'abpuensna «Xumus. 8»

Xumus, 9 kace: yae6. ns obmeobpasosar. O. C. 'abpuensna «Xumus. 9»
METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

1. Xumus. 8 xi.: KonTponbHbie 1 ipoBepodHbie padoThl K yueOHuky O. C.
Iabpuensna «Xumus. 8» / O. C. I'abpuensn, I[1. H. bepeskun, A. A ,
Yurakosa u zp. - M.: [lpoda, 2007.

2.T'abpuensu O. C., Bocko6oitnukosa H. I1., Amrykosa A. B. Hactonphas
KHHTA yunuTens. Xumus. 8 ki1.: Meroamueckoe nmocodue. - M.: [Ipoda, 2021.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HMHTEPHET

http://www.chemnet.ru I'azeta «Xumus» 1 caidT st yautens «51 uay Ha ypok
XUMHUH»

http://him.1september.ru Enunas komiekius LIOP: I[TpenMeTHas KoyuteKIus
«XUMHS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuYHbIC
skcniepuMeHThl: Xumus. Komnekuus Poccuiickoro o01eo0pa3oBaTesibHOro
nopTraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnmana mKoJIbHAKOB IO XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMusl: 3JICKTPOHHBIA yUeOHUK IS
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIN yU4COHUK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
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