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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMUMHM Ha YpPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enmepanpHO paboyeil MmporpamMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHusl y4eOHOTO MpeaMeTa « XUMUsH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepammm.

[Iporpamma mo xumum Aa€T TPENCTABICHHWE O IIEJSIX, OOIIEH CTpaTeruu
oOyueHHUsl, BOCIUTAHHUS U Pa3BUTUS OOYYAIOIMIUXCS CPEACTBAMU Y4YEOHOTO
npeaMmera, yCTaHaBJIMBAET 00s13aTeNIbHOE peMEeTHOE coJiep)KaHue,
peaycMaTpuBaeT paclpeieieHue €ero Mo KilaccaM U CTPYKTYPUPOBAHHE IO
pazmenaM W TeMaM TMPOTPaMMbl MO XUMHH, OMPEIETSET KOJUYSCTBEHHBIE U
KaueCTBEHHbIEC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICOBATEILHOCTh  M3YUYCHHMS XHUMHUU C Yy4€TOM  MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTMKM ydeOHOro Ipollecca, BO3PACTHBIX
O0COOEHHOCTEH  O0O0ydalomuXxcs, ONPEACNIeT BO3MOXXHOCTH TpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelIbHOM
IporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHUN K
pe3yibTaTaM 00y4YeHUsI XMMUU Ha YPOBHE 1I€JIeH M3YUEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON NIEATEILHOCTH OOYyYalomerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsL.

3HaHUE XHMHH CIYUT OCHOBOM [JIsi (OPMHPOBAHMUS MHUPOBO33PEHUS
oOydJaromierocsi, ero MmpejacTaBiIeHU O MaTEPUATLHOM EJMHCTBE MHpPa, BAXKHYIO
posib urparoT (GOpMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aWMOIPEBPAIICHHIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TII00aTbHBIX
npo0seM YCTOMYMBOIO PAa3BUTHS YETOBEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3/[paBOOXPAHCHHUSI.

N3yuenune xumun:

CIIOCOOCTBYET  peajiu3allud  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
(dbopMUpOBaHUS KYJIBTYpPbl JMUYHOCTH, €€ 00111eH U PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HABBIKOB HX CAMOCTOSTEIBHOW y4eOHOW JIESITEIbHOCTH,
OKCIIEPUMEHTAIBHBIX M MCCJEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM KU3HU, TaK U B TPO()ECCUOHATILHOM 1€ITeIbHOCTH;



3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs,Aa HA €JUHCTBO NPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3Tanom B (POPMHPOBAHUN €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYaroIInXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0pa3oBaHuE 00yYarOIUXCH.

JlanHble HampaBlieHUs B OOYYEHMHM XMMHUHU OOECHEUYMBAIOTCA CIELHPUKON
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  sBISETCA  MEJarornyecku
aJIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HaAyKH XMMHUHU Ha ONpPEEIEHHOM JTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 00Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCS CHUCTEMBbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX IOHSITUU
OPTraHUYECKON XUMHHU.

CtpyKkTypa coaep:kaHusl MPOrpaMMbl MO XUMHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ uaydeHuro. Coaep:kaHue CKIaIbIBA€TCS U3 CHUCTEMBI
HNOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUI O XUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPHUHIMILY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUKW HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona 1. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4EHUS O CTPOCHHUM aTOMA U XUMHUYECKOH CBSI3H;

— TpeACTaBIECHUNA 00 BIEKTPOJUTUYECKOM JOHMCCOUMAalWy BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
NOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHSI K JPYyromMy, BBINOJNHSS (QYHKUUM OOBACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOYKHOCTEM IMPAKTUYECKOrO MPUMEHEHUSI U TOJTYUYECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABICHNUS O XMMUYECKONU COCTABIIAIOLIECH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEeMHOM IPUPOAbI, LEHHOCTHOI'O OTHOILICHUsS K HAy4YHOMY 3HAHUK W
METOJaM IO3HaHMUS B Hayke. M3ydeHue XWMUM NPOUCXOAUT C IPUBJICYCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHBbIX NpeaMeToB: «OKpyKaouid MUp»,
«buomnorus. 5-7 xiacce» u «Pusnka. 7 Kinacey.

[Ipu wu3ydyeHHMH XUMHUM T[POUCXOAUT (QOpMUpPOBaHME 3HAHUN OCHOB
XUMHYECKON HAyKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.



3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HaHUN — BaKHEHIIMX (PAKTOB, MOHSATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHUII MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B
OpUOOIIEHNM K HAy4YHbIM METOJaM I[IO3HAHHWS TMPH HW3YYEHUU BEIECTB U
XUMUYECKUX PEaKIui, B ((POPMUPOBAHUH U PA3BUTUU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHHH B Y4YeOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEI0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBui 0OE€30IacHOrO OOpallleHusi C BEIIECTBAMHU B
IIOBCEHEBHOM KU3HHU.

[Ipn u3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsI BaKHOE
3Ha4Y€HUE MPUOOPENH TaKUE 1IENIH, KaK:

— (opmupoBaHHE MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBHAIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEMaTHYecKoe MpuoOIIeHue
oOydJaronmxcsi K CaMOCTOSTENIbHON IM03HABATEIbHON JIEITEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUS, (OPMUPYIOIMIMM MOTHBALIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCloBUid, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00yHarOITUMHUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB ACSATEIBHOCTH;

— (QopmupoBanue oOmeld QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCI€ YMEHUW OOBACHATH W OLICHUBATh SIBJICHUSA
OKPY’KaIOLIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NMPU U3YUYECHUU
XUMUHU, TPUMEHSATh UX TPU pPElIeHUd MNpoOdjieM B TMOBCEIHEBHOM KU3HU U
TPYAOBOU JESITEIBHOCTH;

— (QopmupoBaHue y OOydaroUMXCAd T'YMaHUCTHUYECKUX OTHOIIEHUA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTMYECKHU
1[eJeCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATENTHHOCTH B LEISAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MTPUPOJHON CPEIIbL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCHIHMTAHUI0O HAa OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpOo(duis U HANpaBJIEHHOCTU JajibHEHIero
o0yueHus.

OO0miee 4yucaO0 4YacoB, OTBEAEHHBIX JUIsl H3YYEHUsS XUMHUU Ha YpPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeZIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
busnyeckux (MJIaBjIeHUE BOCKa, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KHU3HU 4enoBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUS KHCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOEHHOCTEH pPacTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPYTMM M3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a7a4 Mo Teme «BaxHeiue Kiacchl HEOPraHUYECKHUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U Mepruoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBa3b. KoBajneHTHast (MoOJiipHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC MMOHATHS: HayYHBIM (haKT, TMIIOTe3a, TEOpHs,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHE
YPaBHEHHSL.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  HCHOJIB30BAHHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXallde B OCHOBE MMPOMBIIUIEHHOIO CHoco0a MOJYYEHUSI CEPHOM KHCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pacCOIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3uyeckue M XUMUYECKHE CBOWMCTBA, JIEMCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
nojxyyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM 4eloBeka. MarepuaibHOoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEIEHUE KAaUYeCTBEHHBIX pEaKlnii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJibl 1 MIX COeIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIeNOYHbIX METAIOB M HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
ATIOMHUHUS.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «BaxHenmme
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHs XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPAUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS3IX 4YEJIOBEKa C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEACTaBISATh  TMOJYYCHHBIE  PE3yNbTaThl  IO3HABATENbHOM
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIUX TPOOJEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
VWOHHAsl CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJs BEHIESCTBA
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeesieHue UX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUuu, MpPeAeabHO JOMYyCTUMAs
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMaHHWE: OIUCHIBaTh W XapaKTEPHU30BaATh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0o003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W crenuduueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISATb YPABHEHUS DJEKTPOIUTUYECKOW JIHUCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINN HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJieMeHTa 10 dopmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TaKXe mpaBuWiia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuwiIMkKar-, Ccyiabdar-, TUIPOKCHUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTEIBHON JEATCILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KonuyecTBo yacos
Ne HanmeHnoBaHue pa3/iesioB U JIeKTpPOHHbBIe (LM(pPOBbIE)
KonTtposbHbie IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PECypPChI
padoTbI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITUS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 9 bubmuorexa [JOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
BemecTBa 1 XUMH4ecKue bu6mmorexa [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasuerny 20
Pasnea 2. Baxkneiilmme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTs
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
Bognopona.Ilonstue o kuciorax bu6nmorexa [IOK
2.2 5 0 1
U COJISIX https://m.edso0.ru/7f41837c
29 KonnuecTBeHHbIE OTHOIIEHUS B 3 0 0
XUMHHA
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI bu6nmoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30
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Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 31emeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.

Xumu4yeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu

Ilepuoanueckuii 3aKOH U
31 [Tepuonnueckas cuctema 7 0 bubmuoreka [JOK
' XUMHYeCcKuX 3yeMerToB [I. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHHe aToMa
XUMHYECKas CBI3b. Eu6 LIOK
noImoTeKa
3.2 - 8 1
Oxucanensuo https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKIIUU
bu6mmorexa [IOK
J4! 1
TOro 1o pasiety S https://m.edsoo0.ru/7f41837¢c
bubmuorexa [JOK
P 3 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
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9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB 1 TeM uuppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
Pa3nes 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 [ToBTOpenue u yrirybaeHne 3HaHUH 5 1 0 bubnnoreka [IOK
' OCHOBHBIX pa3JiesIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAs! AUCCOLIMALIMSL. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTan bl M UX cOeIMHEHUS
21 OOm1ast XxapaKTepUCTHKa XUMHUYECKUX 4 0 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOw1ast XxapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 0 0 bubamorexa [JOK
' PYIHBL- --¢P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKa XUMHUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 0 1 bubmmorexa [JOK
' PYHIbL ’ P https://m.edso00.ru/7f41a636
COEJIUHEHUS
OO01mas XxapaKTepUCTHKa XUMUIESCKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHMH U UX COEIMHEHMUSI
Hroro no pazueny 25
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Paznen 3. MeTauibl 1 X COeIMHEHUS

. bubmmoreka [JOK
1 4
3 Obmpe cBOHCTEa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 B 16
AKHEHNIINE METAJUIBL U UX COEIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa OK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 kiacc/ Pynasutuc I'.E., ®enpaman @.1°., AkumoHepHOe 00111eCTBO
«M3marenscTBO «IIpocBenmeHne»
* Xumus, 9 kinacce/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe oOI1ecTBO

«M3marenscTBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
Xumus 8-9 knacc Meroandeckne MaTepuaisl 0 KypCcy HEOPraHUIECKass XUMHUS
[Tpubops! 17151 AEMOHCTPATUBHBIX, TPAKTUYECKUX U JTA0OPATOPHBIX padoT,

TaOJIUIIbI, KAPTOUYKU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka [JOK
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