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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHusl, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOil pabodeil mporpaMMbl
BOCITUTAHUS U C YUETOM KOHIICTIIIUY MPENoAaBaHus YIeOHOTO MpeaMeTa « XUuMHUSD)
B 00pa3oBaTesbHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TPENCTaBICHUE O IENsIX, OOIIeH CTpaTeruu
oOy4eHusi, BOCHHUTAHUS ¥ Pa3BUTHS OOYYAIOIMHUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTeNIbHOE  TMPEIMETHOE coJiepKaHue,
IpeaycCMaTpuBaeT paclpeleieHue ero Mo KilaccaM M CTPYKTYpUpOBaHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XHUMHH, OMNPENETISeT KOJIUYECTBEHHBIE U
KAueCTBEHHbIEC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIE0OBATEbHOCTh U3YUEHHUS XUMHUU C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTMKU Yy4eOHOTO Tpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAeIsIeT BO3MOXHOCTH —MpeaMera IS
peanu3anuu TpeOOBAaHWUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEbHOU
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, a TaKke TpeOOBaHUN K
pe3yJibTatamM 00yYeHHsS] XUMUM Ha YPOBHE IIEJICi 3yUeHHs MPeMeTa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIIBHOM JEATECILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsL.

3HaHUWE XUMHUHM CIY>XUT OCHOBOM Uit (OPMUpPOBAHHS MHMPOBO33PEHUS
oOyyJaromierocsi, €ero npejcTaBiIeHUl 0 MaTepUaTbHOM EIMHCTBE MHpa, BaXKHYIO
poiib UrparoT (GOpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TII00aIbHBIX
npo0seM YCTOMYMBOIO pPAa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH,
MUIIEBON U 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealii3allid  BO3MOXXHOCTEH  1Jii  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYpPhI JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIHOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOM  JesATeNhbHOCTH,
AKCIIEPUMEHTAIbHBIX M MCCJIEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGHECCUOHAIBHOU JIeSITEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAyYHOTO MBIIUICHUS, 3aKJaJbIBa€T OCHOBBI
[EJTIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOJIbI U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM
3TarnoM B (OpMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaroIIUXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
o0pa3oBaHuE 00yJarOIIUXCA.

Jlanuble HampaBlieHUs B OOYYEHMHM XHMHUHU OOECHEUYMBAIOTCA CIEHUPUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONTUMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHH XUMHUU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ uaydeHuro. ColepKaHHe CKIAAbIBAETCS M3 CHCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUN O XUMUYECKOU
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIE0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOr0 ypOBHS:

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

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAaHMS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPYyromMy, BBINOJNHSS (QYHKIUM OOBACHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHUSI U TMOJYUYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHON NPUPOJbl, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJIaM TO3HAaHUS B Hayke. M3ydueHne XuUMHM NPOUCXOAUT C IPHUBICUECHUEM
3HAHUW W3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroluid MUpy,
«buosnorus. 5-7 xiacce» u «Pusnka. 7 Kinacey.

[Ipu w3ydYeHMH XUMHUH TNPOUCXOAUT (QopMUpOBaHME 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHWS, MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAaHUN — BaKHEHIIMX (PAKTOB, MOHSATHIA, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYIHBIX O0O0OOIIEHHIT MHPOBO33PEHUYECKOIO XapakTepa, sA3blKa HAYKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMUYECKUX PEAKUUi, B (POPMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEN0BATEIbCKON
NeSTEIbHOCTH, OCBOCHHUM TIPaBWJI 0€30MacHOro oOpallleHus C BEIIeCTBAMH B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENH TaKue 1eNIU, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY IPUHSATHIO DPEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIleHne
o0yJaronmMxcsi K CaMOCTOSATENIbHON IT03HABATEIBHON JIE€ATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCciaoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIUMUCS
OnbITa PazHOOOPA3HON MAEITEbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMW), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JACSATEIBHOCTH;

— (QopmupoBanue oOmeld (QYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM YHCIE YMEHUW OOBACHATH U OLICHUBATh SIBJICHUSA
OKPY>KaIOLIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU U3YUYECHUU
XUMHH, OPUMEHSTh HX TpPU PEHICHUH MpoOJieM B IOBCEIHEBHOM >XKHU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y OOydaroUMXCd TYMaHUCTHUYECKUX OTHOIICHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpO(dUis U HANpaBIEHHOCTU JajbHEHIIEro
o0yueHus.

OO0miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI H3Y4YEHUs XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanusi, coctasisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 4aca B HEJIEINIO).



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
BemiecTB. [lonATHE 0 MeTomax mo3HaHus B XUMUH. UMCThIE 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 IIOCTOSHCTBA COCTaBa BemecTB. OTHOCHUTENbHAs aTOMHas 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 XMMHUYECKOW MOCYAOHU, MpaBUjiaMyd paboThl B 1a00OpaTopuu u
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHIEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBUE 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
comy, HaOJIOJEHWEe U  ONWCAaHHUE  Pe3yJbTAaTOB  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. HaxoknmeHuwe kucimopoma B Tpupoje, (DU3MYECKUE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopojaa B mpupojie. O30H — aioTponHasi MOJU(PHUKALUS KUCIOPOa.

TenmoBoit »PexkT XUMHUUECKON peaklnu, TEPMOXUMHUUYECKHUE YpaBHEHHS,
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, GuU3MUECKUEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, 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 nHeopranumdeckux coenuHenuit. Oxcuawl. Knaccuduxanus
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 ocHoBaHuil. Du3nyecKue M XUMUUYECKHE CBOMCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

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

Conn. Homenknarypa coneil. @u3nueckue U XMMUYECKUE CBOMCTBA COJEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEEIICHUE COACPKAHUS KUCIOPOAa B BO3AYyX€, MOTYyUYECHHUE,
coOupaHue, pacro3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpPOJAa, HAOJIIOJEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOMCTB BojOpoja (ropeHue), B3auMocicTBre Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOW J0JIE pacTBOPEHHOIO BEIIECTBA, B3AUMOJICMCTBUE BOABI C METaJlJIaMu
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyueHue B3aumozeicTBua okcuga menu (ll1) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPYTMM M3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a/a4 Mo TeMme «BaxHeime Kiacchl HEOPraHUYECKUX
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 CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnommueckoit cucrteMsl xumMuueckux annemeHToB [[. Y. Menneneesa. [leprnozsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XMMHYECKHX 3JEMEHTOB
[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 TpyMiaM 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 XUMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

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

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LIMHKA C PAcTBOpPaMU KHUCIOT M UIEJIOYEH, MPOBEIECHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OO0mre ecTecTBEHHO--HAYYHBIC MMOHATHS: HayYHBIM (haKT, TUIIOTe3a, TEOpHs,
3aKOH, AaHaJW3, CHUHTE3, Kilaccudukalusi, TMEePUOJUIHOCTh, HaOIIOJICHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (PU3UYECKUE 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 XMMHUYECKasl peaKUMsi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHCHUA B COOTBETCTBHUM C IIOJIO)KEHUEM 3JJIEMEHTOB B lleproamueckoi
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 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMUUYCCKUC
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TemioBomy sddekrty, mo
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
HEOOPATUMBIX XMMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M TeTepPOTCHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



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

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMcCCOLMALUU BEMIECTB C PA3JIMYHBIMH BUJIAMH
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€ TMPENCTABIEHUNA 00 DIEKTPOIUTHYECKOU
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
(xJmopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIMA 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 CBOWCTBA HAa MpPUMEPE  XJIOpa
(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. XumMuyeckue cBoiictBa ceprl. CepoBoOpoOJ, CTpoeHHE, (U3HYECKUE 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 MMPOMBIIUIEHHOIO0 CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[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 BO3/TyXa U BOAOEMOB), CIIOCOOBI €ro Mpe0TBPAICHUS.

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
dbu3uYecKre 1 XUMUYECKHE CBOMCTBA, MoJlydyeHue u npumeHenne. Coau aMMOHUS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (0OIIME KaKk MPEACTaBUTENSl Kjacca KHUCIOT W crnenuduueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Monudukarmu dochopa, PuznUecKre W XUMUYECKHE CBOMCTBA.
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,  XapaKTEpHbIE  CTENEHU  OKHUCJICHUSA.  YTJIEpOJ,  aJUIOTPOIHbIC
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,
MOJIy4eHUE U TMPUMEHEHHEe. DKOJIOTrHYecKue MpoOJieMbl, CBS3aHHBIE C OKCUJIOM
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, MEAUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpuposiHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIM Ta3, HEPTh),
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.

Kpemuwuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BaxkHeiilline CTpoUTeNbHbIE MaTepualbl: 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 €€  COeNMHEHUSMHU  (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€ MpPOTeKaHHs, O3HAKOMJICHHE C (PU3UUYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYECHHE NMPU3HAKOB
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 MU H3y4YEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TnonoxkeHus B llepmogmyeckon cucTteMe XUMHUYECKMX diemeHToB [J[. U
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crocoObl Mody4yeHuss MeTauioB. [IoHSATHE O KOpPpO3MM METajuIOB, 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 MX aTOMOB, HAXOXICHUE 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
[lepnonnueckon cucreme xumudeckux snemeHtoB . M. MenneneeBa, crpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUIA: nosioxkeHue B [lepuoanueckoi 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, CTpOCHME aToma, HAXOXKICHHE B npupone. PusndecKkue Hu
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oOpasllaMd METAJUIOB M CIUIaBOB, HMX (PU3MUYECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOLECCa TOPEHHS KeJe3a B KUCIOPOAE
(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, Kajlusg U Kajablus (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 NMOBCEJHEBHOM JKM3HM 4YeNOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpalus BeulecTs, aanee — [1JIK). Pons xumun B pereHnn 3K0JI0THYeCKUX
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-HAayYHBIX
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,
OKCIIEPUMEHT, MOJICIMPOBAHHUE, HU3MEPEHUE, MOJIeNb, SBJIEHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JUIJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocuHTes, npixaHue, Owocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBLI 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
BOCIIUTATEJIbHOW IEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIMYHOCTHBIE  pEe3yNbTAaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIUXCS
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
M HAyYHOMY HACIEOUI0, NOHUMAHMS 3HAYEHUS XUMHUYECKOM HAayKH B JKA3HU
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
NEeSATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBAaTb CBOE IIOBEJICHHE M IIOCTYIKM CBOMX TOBapuUUIEW C MO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM 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 MOTHBBI, 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



JUTEPATYpPOU, JOCTYMHBIMA TEXHUUYECKHUMH CpEeACTBAaMU HH(GOPMAIIMOHHBIX
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 ),
HEOOXOAUMOCTU COOJIOJIEHUs TpaBWJI  O€30MAaCHOCTH TMpU  OOpallleHUud C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXEHUE K TPYAYy U pe3yibTaTam TPYIOBOW NEATENbHOCTH, B TOM YHCIE 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 NpodhecCuOHaIbHON AESTENBHOCTA U PA3BUTHSI HEOOXOIUMBIX YMEHUM,
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 KU3HHM, 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 3HAHUS, MOJy4aeMbIe MPU WU3YYCHUU XUMHH, 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,
AKOJIOTMYECKOT'0 MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHpA, U YHUBEpCcaIbHbIC YUeOHbIE NEUCTBUS (ITIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUSI HCIMOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS] TPU OCBOCHUU
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(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpPOILIECCE I[IO3HAHMS TOHATUSA (MpEeIMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMHUYECKON 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 MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/JIbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABISTh OTUET
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
nocobusi, 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 TO3HABATENBHBIX 33/1a4 ONPEAEIEHHOTO THIIA, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh peIlaeMble 3aJaddl HECIOKHBIMH CXEMaMH, JHharpaMMaMu,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIIOPTa HAa COCTOSHUE OKpPYKAaIoled MPUPOIHON
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;

YMEHHsSI  TPEJICTaBISATh  TOJY4YEHHBIE  PE3yNbTaThl  MO3HABATENBHOM
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMeHHsI 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 JCWCTBMIA, OIpeAeieHHe KpPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH 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 pe3yJbTAaTOB IO OCBOEHUIO 0053aTENIbHOIO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH IO  MOJYyYEHUI0O HOBOTO  3HAaHWS, €ro HHTEpIpeTalni,
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 PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHATHUI: 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 COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- ¥ SHJOTEPMHUECKHE PEAKIINH, TEMI0BOU 3((EKT peakiuu,
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
(mpolieHTHasl KOHIIEHTpaIlus) B pacTBOpPE;

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 ONpPEAENATHh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeiBaThb cMbicia Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHA ABOTajipo;

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 »dyemeHToB [ 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, HEOPTaHUYECKUE BEIECTBA,
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 XUMUUECKUX PEAKIINM;

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

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JOJII0O XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMIO, KIacCU(PUKAIHIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIEIOBaTh  MpaBWIaM  TOJb30BAHUS  XUMHUYECKOM  MOCYIOU U
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
pPacTBOPOB C OMpPeNENIEHHON MaccoBOW J0Jied PacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonmy oOyuenus B 9 Kkiacce npeaMeTHbie pe3ybTaThl 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, OKHCIUTEIHBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUHUH, TMPEIeTbHO JIOMyCTHUMast
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 YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHas, MOHHAs, MeETaJUIMuecKas) 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 IOHWMaHWE: OIKUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0003HaYeHUs, KOTOpPhIE MMEITCI B IEpUOAUYECKOM Tabiuie, ¢
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 TJIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS 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
XUMHYECKHX DJIECMEHTOB);

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

COCTaBJSATb YPABHEHUS DJEKTPOIUTHYECKOW JIHCCOLMAIMU  KHUCJIOT,
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 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacCChI
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »J3JIeMEHTa 1o (dopmyse
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, O000O0IIEHHE, CHCTEMAaTHU3aI[iI0, BBISIBICHUE
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 KIIACC
KoanuecTBO 4acoB
Ne HaunmeHoBaHue pa3/iesioB U DJIeKTpPOHHbIe (LM(pPOBbIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI
Pa3pea 1. IllepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusa — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MIPAKTUYECKOU 1EATEITBHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BertectBa 1 xXuMuueckue 15 1 bubmuoreka [JOK
' peakiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
29 Bonopoa.llonsitue o kucinorax 8 1 bu6mmorexa [IOK
' U COMSAX https://m.edso0.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 Bu6nuoreka [JOK
2.3 5 1 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. Illepuoanuecknii 3axoH u Ilepuogudeckas cucrema xumuueckux iemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu



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

[lepuoanueckuii 3aKOH U

31 [Tepuonnueckas cuctema 7 bubmuoreka [JOK
' XUMHUYEeCKHX deMeHToB . U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmmorexa [TOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIHHBIE PEAKIINU
bu6nmoreka [JOK
Hroro mo pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
HaunmeHnoBaHue pa3ieioB U TeM uugpoBbIe
Ne i/t P Kontpoabnbie | IpakTuueckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMHU4ecKkne peaknuu
11 [ToBTOpenue u yriryoieHue 3HaHun 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT AUCCOLIMALIMS. 8 1 1 bubmuorexa [{OK
' XHUMUYECKUE PEAKLIIUU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pasnea 2. HemeTanibl M X COeIMHEHHUS
21 OO1m1ast XxapaKTepUCTHKa XUMHUYECKUX 4 1 bubnnoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa OK
' py - ~eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3ot, hochop u ux 7 1 bubmorexa LOK
' PYEHILL. ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO6m1as XxapakTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubnnorexa [IOK
' . PYIIBL p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS



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

Htoro mo pazneny 25
Pa3nea 3. MeTa/liibl M X COeTHHEHUS
. bubmmoreka [JOK
3.1 Obmue cBoHCTBa MeTaLIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Bakneiime MeTaJUIbl 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f41a636
Htoro no paznery 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 MaTepuaisl B )KU3HU Y€JIOBEKA 3 bubmorexa HOK
' t P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabnbie | IIpakTnyeckue
n/n Bcero u3ydeHusi | oOpasoBaTejbHbIE
padoTsbl padoTbI
pecypchl
1 [IpenmeT xumun. Poias XuMuu B )KU3HU 1 bu6nuoreka [JOK
yeJjioBeka. Tela U BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX O3HAHUS B XUMUHU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padorta Ne 1 «IIpaBuia
3 paboTHI B 1abOpaTOPUU U IPUEMBI 1 bu6mmoteka [IOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEMY
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 butmmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOMN COJIN)»
butmmoreka [JOK
6 A 1
TOMBL I MOITICRYITL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE PJIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIC BEIIECTBA 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubnnorexa LIOK

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

3aKOH ITOCTOSTHCTBA COCTaBa BCIIICCTB.

butmmoreka [JOK
10 X e . Bane
umiiecKas opuysia. BaneuTHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB
11 OtHocuTeNnbHast aTOMHAs Macca. bubmuorexa [JOK
OTtHOCUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bu6nuorexa [IOK
3JIEMEHTa B COEAUHECHUH https://m.edso0.ru/ff0d350c
13 Konunuectno BemiectBa. MoJib. bubmuorexa [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3UYECKUE U XUMUUYECKUE SIBIICHHUS. bubnuorexa [JOK
XuMHu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBuUs NPOTEKAHUS bubnunoreka IIOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACCHI BEIIECTB. bubmuoteka [IOK
XUMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoauvecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSAM XUMUYCCKUX bubmmorexa [TOK
HECTRETIO YP https://m.edso0.ru/ff0d5708
peakIuit
Knaccudukanus XuMruaecKux peakiuit
18 (coemuHEeHMS, Pa3I0KEHUSI bubnnorexa LIOK
> P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHMKIoneauct. O600IeHNE 1 brbmmorexa LIOK
H et Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3alHs 3HAaHHUHA
20 Konrponsnas padora Nel no teme bubmuoreka [IOK
«BelecTBa U XUMHYECKHUE PEAKIIUI) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Coctas bu6mmoreka [IOK



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
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BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT U
IIPOCTOEC BEUIECTBO. O30H

https://m.edsoo.ru/ff0d448e

dusuueckre 1 XUMHUYECKHE CBOMCTBA

butmmoreka [IOK

22 KHCIIOPOZ (peaKiiH OKHCIICH, https://m.eds00.ru/ff0d4614
ropenue). [Toastue 00 okcumax
CriocoOblI MosTy4eHHs KUCI0pOo/ia B
23 J1a00paTOPHH M MPOMBIILJICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKunH, MOHATHE O but6mmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUUYECKHUX PEAKIIHSIX
TormmmBo (HeTh, yroas u MeTaH).
25 3arpsa3HeHne BO3AyXa, CIIOCOORI €I0 bubnmorexa LIOK
P xS, https://m.edsoo.ru/ffod4c4a
MIPEIOTBPAILICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «ITony4yenne u coOupaHue KICIOpo/Ia bubsmorexa LHOK
Y . P poAa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE er0 CBOMCTBY»
97 Bomopon — aneMeHT u mpocToe bubmuoreka [IOK
BenecTBO. HaxoxkaeHnue B nmpupoe https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmorexa [IOK
Bosiopoaa. [Ilpumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTIOTAX U COJIAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0slI Mmosty4eHus BOAOPOia B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 o Teme bubnuorexa HOK

«Ilonydyenue u coOupanue BOAOPOa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
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HU3YYCHHUC CT'O CBOMCTBY

MossipHblit 00bEM ra30B. 3aKOH

bu6mmorexa [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ra3a 1Mo €ro U3BECTHOM bubmmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK O0BEMY
Brraucnenust 00bEMOB ra3oB 1o
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa [JOK
yp . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 duU3UUECKUE U XUMUUYECKHUE CBOMCTBA bubnuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. ITorsitue 06 bubnuorexa [JOK
UHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacobleHHbie
37 u HeHaCBIleeHHLIS acTBOpBL. MaccoBas bubmorexa HOK
p ppL: https://m.edso0.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[TpakTrueckas padora Ne 5 o reme
38 «IIpuroTtoBrieHue pacTBOPOB C bubnmnoreka [JOK
onpeaeEHHON MacCOBOU 10JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
39 Konrponsnas padora Ne2 o treme bubnunoreka IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KacCupUKaIs, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHUE CBOMCTBA
bu6nuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHMsI: cOCTaB, KIacCU(pUKAIMS, bubnmnorexa [HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TomyuyeHue u XMMHUYECKHE CBOMCTBA bubnuorexa HOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarms, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomydyeHre U XUMHUYECKUE CBOMCTBA bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) 0T tI)eHHsI XI/IMI/IIIZEKI/IC bubmmorexa [TOK
. Y ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6. Perenue
47 AKCIIEPUMEHTAIBHBIX 3314 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
48 ['eneTnveckas cBsI3b MEXAY KJIacCaMH bubnmnoreka [JOK
HEOPraHWYECKUX COCAUHEHHI https://m.edsoo.ru/00ad9a50
but6mmoreka [JOK
49 O0o0061IeHNEe U CHCTEeMaTU3alnsl 3HAHUH
- t https://m.edsoo.ru/00ad9ch2
KonTponbhas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKUX bubsmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU N
[TepBbie MOMBITKH KIaCCUPUKAITUU
51 XUMUYECKUX AeMeHTOB. [lonarue o bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Iepuoanueckunii 3aKOH U
butmmoreka [IOK
52 [Tepuoanueckast cucTeMa XMMHUIECKUX

anemenToB JI. . Menaeneena

https://m.edsoo.ru/00ada52¢c
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bubmuorexa [JOK

53 I1
CPHOAEL, TPYHITRL HOATPYTIIE! https://m.edsoo.ru/00ada52¢c
54 Crpoenune atoMoB. CocTaB aTOMHBIX bubnmnorexa [JOK
siaep. U3oTorsl https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0UEK
55 aToMOB 3eMeHTOB Ileproanueckoit bubmorexa TIOK
PHOA https://m.edsoo.ru/00adaébc
cuctemsl [l. 1. Menneneena
XapaKkTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MeHnaeneeBa
3nauenue [lepunoguyeckoro 3akoHa s
57 pa3BUTHS HAyKu W nipakTuku. []. . bubnmnoreka [JOK
MenneneeB — y4€HbIU, NIEIArOr U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DNEeKTPOOTPUIIATETLHOCTh ATOMOB bubnmnorexka [JOK
XHMHUYECKHUX JIEMECHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 41
OTHL XHUMIFCCKaZd CBASD https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHast XuMH4uecKas bubmmoteka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMHUYecKas bubnunoreka IIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 CreneHb OKHUCIIE
OHEHE ORHEICHI https://m.edso0.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIIbHbBIE bu6muoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIHTEIN U BOCCTAHOBHUTEIN bu6nuorexa [IOK
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https://m.edsoo.ru/00adb076

65 Konrponsnas padora Ne4 o teme 1 bubmuoteka [IOK
«Ctpoenue aroma. XUMHYECKas CBA3bY https://m.eds00.ru/00adb486
66 PezepHblii ypok. O6o011eHne 1 1 bubmuoreka [IOK
cUcCTeMaTHu3anusa 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBHrlii ypok. O60011eHNE U 1 bubmuorexa [JOK
cUCTeMaTU3allis 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHrlii ypok. O6001eHre 1 1 bubmmoreka [JOK
CUCTEMATHU3aLMs 3HAHUN https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposabhbie | IlpakTHyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsl
Ilepnonnueckuit 3aK0H.

1 Ilepuonnueckas cucrema 1 bubnnorexa HOK
XHMHUYECKUX djieMeHToB /I, U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIIATypa 1 bubnmnorexka [JOK
HEOPTraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMu4ecKkoi CBSI3U U TUIIbI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edso0.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpEHUE U yriayOsieHue 3HaHUH 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 Kiiacca»

6 Knaccudukanus XuMruaecKux 1 bubnmoreka [JOK
pEeaKUurii Mo Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XMMUYECKOM

7 eakuuu. [IoHsATHE O TOMOT€HHBIX U 1 Bubnmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEaKIUIX
[TonsiTHEe 0 XUMUYECKOM PAaBHOBECHH.

bubmnoreka LIOK
8 dakTopbl, BAUSIONINE HA CKOPOCTh 1

XUMHUYECKOMU pCaKMu U IMOJIOKECHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECHUS

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC

bu6mmorexa [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 2nEKTPOIUTUYECKON
10 rnccorranmu. CUIbHbBIE U cl1a0ble bubnnorexa LIOK
A THATLIHL https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMouHbIe ypaBHEHUS PEAKIINI bubmmorexa LIOK
yp peaxtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEJICTABIICHUN bubnmorexa LOK
P . https://m.edsoo.ru/00add5d8
00 AMEKTPOIIUTUIECKON JUCCOITUAITUI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 peICcTaBICHUN 00 bubmorexa LOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLUAIIUU
14 [TousiTHE O TUAPOIU3E COIEH buGnnorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUcTeMaTU3aLns bubnmnorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Pemenne sxcnepuMeHTAIBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3agaudy
Kontponbhas pabora Ne2 no teme
17 «DIIEKTPOIUTUYECKAS JUCCOIIMALIIS bubnmorexa LOK
P a AT https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIMH B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 XI/ILI\]/:I/I‘ICCKII)/IG CBgﬁCTBa Ha IIpUMeEpE buGnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. CossiHasi KUCJIOTA, bu6nunoreka [IOK
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XUMHNUYCCKHEC CBOﬁCTBa, MMOJIy4YCHHC,
IIPUMEHCHUC

https://m.edsoo.ru/00adel104

[TpakTuueckas padora Ne 2 o Teme

butmmoreka [IOK

20 «ITonydyeHre CONTHOM KHCIOTHI,
d N . https://m.edso0.ru/00ade348
n3ydeHue e€ CBONCTB»
BrrancieHus mo ypaBHEHUAM
21 XUMHUYECKHUX PEAKIUH, €CITH ONH U3 bubmorexa LHOK
P ’ https://m.eds0o.ru/00ade488
pEeareHToB J1aH B U30BITKE
29 OO6m1as XxapaKTEepUCTUKA JIEMEHTOB bu6muoreka [IOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AoTponHbie MOIU(UKAIIH CEPBIL.
23 Haxoxnenue cepbl 1 €€ coequHEHUN bubmnoreka LIOK
B IIpUpPOJIe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10poO/1, CTPOCHHE, bubnmnoreka [JOK
($U3HYEeCKrEe U XUMHUYECKHE CBONCTBA https://m.edso0o.ru/00ade802
Oxkcunpl cepsl. CepHasi KUCIIOTa,
25 ¢uznyecKre U XUMUYECKUE CBOMCTBA brbamorexa LTOK
’ https://m.edsoo.ru/00adea28
MPUMCHECHHE
XHUMHUUYECKUE PEAKLIUH, JICXKAIINE B
OCHOBE MIPOMBIIIIEHHOTO CIIoco0a
26 MTOJTyYEHUST CEPHOU KUCIIOTHI. bubnmoreka [JOK
XUMHYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKPYXAaroIIeil Cpeabl COETUHEHUSIMU
cephl
97 Brraucnenue MaccoBoil J0JIM BBIXO/a bubnuorexa [JOK
MPOAYKTa peaKluu https://m.edsoo.ru/00adec8a
28 OO0mmas xapaKTepUCTHKA dJIEMEHTOB bubnmoreka [JOK
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VA-rpynmsl. A30T, paclipoCTpaHeHHE
B Iipupoje, Gpuzndeckue u
XUMHYECKHE CBOWCTBA

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

AMMuak, ero puzndeckue u

butmmoreka [IOK

29 XHMHUYECKHE CBOMCTBA, ITOJyUCHHE U
Y https://m.edsoo.ru/00adf004
MIPUMECHECHHE
[TpaxTrueckas padora Ne 3 o Teme
30 «[TonyyeHne aMmmMuaka, U3y4eHue ero bubmmorexa LOK
Y 1Y https://m.eds00.ru/00adf180
CBOICTB»

31 A30THas KUCIOTa, e€ pusnueckue u bubnuoreka [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHS B KaUe€CTBE MUHEPAIBLHBIX

32 no0peHuii. XUMHUYECKOE bubmmorexa TIOK
yAoOP ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIbI
COEIMHEHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u

33 (boc:f))o pHa}I KI/ICJ'I((i))Ta (1)(1)1531/1(‘{62:“/16 u bubmiorexa LIOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYUYCHHE
Hcnonw3oBanue pochaTtos B

34 KauyecTBE MUHEPAIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HeHue NPUPOJTHON Cpeibl https://m.edso0.ru/00adfc20
dbocharamu
Yraepona, pacopocTpaHeHNe B

35 pu I(j e (I;)mnlt){ecxl;e U XUMHUYECKUE bubmmorexa LIOK

p P Ae https://m.edso0.ru/00adfd9c
CBOIiCTBa
36 Oxkcupsl yraeposa, ux Gu3ndecKkue u bubnuorexa [JOK

XHUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJOTHYECKHe MPOOIEMBI,
cBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbpHas KACIIOTa U €€ COIU bubmorexa TIOK
https://m.edso00.ru/00ae006¢
[TpakTiueckas padora Ne 4 o Teme

38 "ITonyueHue yriieKucIoro rasa. bubnmnoreka [JOK
KauectBennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBOHaYaIBHEIEC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KakK O bubnnorexa LIOK
P https://m.edsoo.ru/00ae054e
COEAMHEHUSX YIIIepoaa
40 Kpemunii u ero coeguHeHHs bubnnorexa [IOK
p https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIbHBIX 3a1a4 110 TEME bubnuorexa HOK
«Baxneine HeMeTaIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCJTMHCHUS»

Kontponbhas pabora Ne3 no teme
42 «BaxuHenme HeMeTauIbl U UX bubmorexa [JOK
https://m.edso0.ru/00ae0el8
COCJTUHEHUS»
OO0mmas xapaKTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METaJJIOB.

43 MeTtanauyeckas CBSI3b U bubmnoreka LIOK
MEeTaJUIMYeCKas KpUucTajiinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJJIOB

44 XuMHUYECKHEe CBOMCTBA METAJLJIOB. bubnuorexa [JOK

DIEeKTPOXUMHUYECKHUN s

https://m.edsoo.ru/00ae1156
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HaHpH)KCHI/II\/’I MCTAlJI0B

O061ue crocoOb! MoTydYeHust
meTaioB. CruiaBel. Beraucienus no

butmmoreka [IOK

45 aBHE ec ea 7!
YPABHCHHAM XHMHHCCKHX PaKiii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
IPUMECH
46 ITousiTHE O KOPPO3UU METAIIIOB bubnmorexa OK
pp https://m.edsoo.ru/00ael1278
bubmnoreka LIOK
47
Ienoumbie MeTaL b https://m.edsoo.ru/00ael14b2
48 OKcubl U THAPOKCUIBI HATPUS U bubmmoteka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METATIIIBI — bubnuorexa [JOK
KaJILIIUA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coeTHHEHUA KaJIbIU Bubmorexa ITOK
a T https://m.edsoo.ru/00ael5e8
51 O0001IEeHNE U CHCTEMATH3AIIHAS
3HaHUH
52 JKECTKOCTH BOJIBI M CTIOCOOBI €6 but6mmoreka [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTrueckas paborta Ne 6 mo Teme
53 "YKEcTKOCTH BOIBI 1 METOBI €6 bubnnorexa LIOK
" A A https://m.edso00.ru/00aelae8
yCTpaHEHUs
but6mmoreka [IOK
54 A 7
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHble cBOWCTBA OKCUAA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

56 Keneso
https://m.edso0.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI M COJIH JKeJie3a bu6mmorexa [IOK
(11 u xene3a (M) https://m.edso00.ru/00ae35e6
58 0O0001IEeHnE U CHCTEMATH3 AN
3HAHUI
[TpakTuueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33J]a4 110 TEME bubnmnorexka HOK
«BaxkHenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIN bubnmnoreka [JOK
COZEPKUT IpUMeECH. Beranciienus https://m.edso0.ru/00ae1750
MAaCCOBOM JOJIM BbIXOJa MPOAYKTa
peakiumn
61 O06o001eHHEe U CUCTeMAaTH3AIIHS
3HAaHUH
Konrtponsnas padora Ne4 o reme
62 «Baxxneume MeTaibl U UX
COETMHEHUS»
63 BemectBa u matepuasl B bu6nmoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubmuorexa [JOK
OKpPY’KaroIIei cpeibl https://m.edso00.ru/00ae4270
65 Ponw xumum B pemieHnn bubnmnoreka [JOK
HKOJIOTMYECKUX MPoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHHE 1 bu6mmoreka [JOK
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cucTeMaTu3alus 3HaHuM

https://m.edsoo.ru/00ae0d0a

67 PesepBHrlit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CUCTEMAaTHU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHrlii ypok. O6001IeHNE U 1 bubmuorexa [JOK
CUCTEMAaTHU3aLMs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos U.I'., Cnankos C.A.,
AknmonepHoe obmectBo «M3narenscTBo «IIpocBemenuey
* Xumus, 9 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cmagkos C.A.,

Axmmonepnoe o6mectBo «M3narensctBo «IIpocsemenue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



