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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XuUMHUM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWIA K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0Opa3oBaTeabLHOM TPOrPaMMBbl OCHOBHOTO 001IIeTr0 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON paboueil mporpammbl
BOCITUTAHUS M C y4ETOM KOHIICTIIIUU TPETIOAaBaHUs YICOHOTO MpeaMeTa « XUMUSH
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma mo xumuu JaET TMpEACTaBICHUE O IENAX, OOIIe cTpaTeruu
oOy4eHMs, BOCHHUTAHHS M Pa3BUTHUA OOYYAIOIIMXCA CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBJIMBaeT  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiesieHue ero Mo KilaccaM M CTPYKTYPUPOBAHHUE 110
pazzienaM M TEeMaM NPOrpaMMbl IO XHMHUH, ONpPENENseT KOJIUYECTBEHHbBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XHUMHM C Y4E€TOM  MEXKMOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTrO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTra s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, a Takxke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEW U3yYeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOW JEATEIbHOCTU OOYYalolerocs I0 OCBOCHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XUMUHU CIY>KUT OCHOBOM [JIsi (OpMUpOBaHUS MHUPOBO33PECHUS
0oOy4Jaromnierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpYEeMble XHUMHUEHU MPECTABICHUS O B3aWMOIPEBPAIICHUSIX
OPHEPTrUud M 00 DBOJIONUHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs TI00aTbHBIX
npoOJieM YCTOMYMBOTO PAa3BUTHS UYEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peajiM3allii  BO3MOXKHOCTEM  JJI1  CaMOpa3BUTHUS U
dbopmMupoBaHUsl KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEIIBHOM  y4eOHOM  JesATeNbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHenu(PUKOi HAYYHOTO MBIIIICHUS, 3aKIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3IJIsA/1a HA €IUHCTBO MPHUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM
B (hOPMUPOBAHHH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyUYaOIINXCS;

CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
HAy4YHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B KOJOTUYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHbple HampaBiieHHsT B OOyYE€HUHM XMMHUM OOECIEeYMBAIOTCS CHElU(UKOM
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SABISIETCS  MEJaroruvyecku
aJlalTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKM XMMUU Ha ONpPENeNEHHOM dTane e
pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIIUMHCSI CUCTEMbI MEPBOHAYAIBHBIX MOHSITUM XUMHHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITHN
OPTraHUYECKON XUMHH.

CtpykTypa coaep’kaHHsi TPOTpaMMbl 10 XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOT0 mojaxoja Kk e€ uzydeHuro. CoJliepaHU€ CKJIAQJbIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBbI ITOHITHN O XUMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYpPHO OpPraHW30BaHbl [0 TPUHIUITY
MOCJICIOBATEILHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
pPa3HOI0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3axkona J[. WM. MeHueneeBa Kak OCHOBHOTO 3aKOHa
XHMHUU,

— YYEHHA O CTPOEHHM aTOMa U XMMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DJIEKTPOJUTUUECKON JUCCOIMAlMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPYTOMY, BBINOJHSAS (PYHKIMM OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEW MPAKTHUYECKOTO MPUMEHEHHUS U TOJTYy4YECHUA
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU  CHOCOOCTBYEeT  (DOPMUPOBAHHIO
MPEJICTABICHNUS O XUMUYECKOW COCTABJISIOIIEN HAYYHOM KapTUHBI MUpPa B JIOTHUKE
€€ CHUCTEMHOM MNPUPOAbI, ILIEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM II03HaHUS B Hayke. M3ydeHne XUMHU TPOUCXOJIUT C IMPUBICUECHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUid MUPY,
«buonorus. 5—7 knaccel» n «Dusznka. 7 Kknacc.

[Ipy wW3ydYeHHM XUMHUU MPOUCXOJUT (POPMHUPOBAHUE 3HAHUU OCHOB
XUMHUUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KakK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbI XMMHUYECKHX
3HAaHUW — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUCCKUX MOJIOKEHUM,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
NpUOOIIEHUM K HAy4YHBIM METOJaM T[O3HaHUS TPU W3YyUYCHUU BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH U PA3BUTHU MO3HABATEIHLHBIX YMEHHUU U
WX TPUMEHEHHH B Y4eOHO-TIO3HABATEIHHOM U Y4EOHO-HUCCIEAOBATEIbCKOM
JIeATEIIBHOCTH, OCBOCHHM IIpaBHJI O€30IaCHOrO0 OOpaIlleHHMS C BEIIECTBAMH B
MMOBCEHEBHOM JKU3HH.

[Ipu M3ydeHun XUMUM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs BaKHOE
3HAYCHHUE TIPUOOpEIN TaKue IEIH, KaK:

— (hopMUpOBaHHE MHTEUICKTyaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU,

— HalpaBJICHHOCTh ~ OOyYE€HHMSI  HAa  CHUCTEMAaTHYeCKoe  IPHUOOIICHHE
oOy4Jarommxcsi K CaMOCTOATENILHOM ITO3HABATEIbHON JCSATEIbHOCTH, HAyYHBIM



METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCIIOBHM, CIIOCOOCTBYIOIMMUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
OTBITAa PAa3HOOOPA3HON NEATEITHHOCTH, TMO3HAHUS W CAMOIIO3HAHMSI, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), WMEIOINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JICITCIHHOCTH;

— ¢opmupoBanrue oOmeld (GYHKIUOHATHPHOM W  €CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM YHCJIE YyMEHUH OOBSCHATb W OICHUBATH SIBJICHUSA
OKPYXAaIOIEr0o MHpA, UCIOJIb3Yys 3HAHUS U OIBIT, MOJTYYEHHBIE NMPU W3YUYECHUU
XUMHUHM, TNPUMEHITh HMX IMPU PEIICHUHU MpoOJeM B TMOBCEIHEBHOM KU3HU U
TPYJOBOM E€ATEIbHOCTH;

— dopMHupoBaHHEe Yy  OOYyYalOIIUXCAd TYMaHUCTHUYECKHX  OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJOTUYECKU
1[€JIeCO00Pa3HOr0 TMOBENCHUSI B OBITY M TPYAOBOM JIESITEIBHOCTH B IIEJISIX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHUE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYECIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS W HANpaBJICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YWCIO 4YacoB, OTBEAEHHBIX I HW3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacos: B 8 kinacce — 68 yacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKAHUE OBYUEHUS
8 KIIACC

IlepBoHaYaIbHbIe XUMHUYECKHE TOHATHS

[Ipeametr xumun. Posib XMMHUM B )KU3HU YEJIOBEKA. XMMHUS B CUCTEME HayK.
Tena wm BemecTtBa. dusnueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHAaTHe 0 MeTomax Mmo3HaHus B XUMUH. UHCThIE BENMIECTBA U CMECH.
CniocoOnI paszjeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKUE dJIEeMEHTbl. CHMBOJIBI XUMHUYECKHUX
71eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuyeckas popmyna. BameHTHOCTh aTOMOB XUMUUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcUTENbHAsA aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasg macca. MaccoBast 10J1s1 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KosmmuecTBo BemectBa. Monbs. Monsipras mMacca. B3auMocBsA3b KOJIM4YECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWHUI[ BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCTUHECHUM.

Ou3nyeCKne U XUMUUYECKHUE SIBJICHUA. XMMHUYECKasl PEAKIUS U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUUYeCKHe ypaBHeHusa. Knaccuduxarms
XUMHUYECKUX PEaAKIHi (COeqMHEHUS, pa3JIOKEHUS, 3aMeIlEHUsI, OOMEHA).

Xumuueckuiu Ikcnepumenm:

3HAKOMCTBO C XMMHMUYECKOW MOCYIO0U, MpaBuiiaMu paboThl B J1a0OpaTopuu u
npuémMamu o0paileHus ¢ J1abopaTopHbIM 00OpYAOBaHUEM, U3YUYEHUE U OINKMCAHUE
bu3nUecKkux CBOMCTB 00pa3llOB HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE



busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHUE caxapa B CTYIIKE,
KUIICHUE U KOHJCHCALMS BOJbI) U XUMUYECKHX (FOPEHHUE CBEUU, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJECHCTBUE Mea ¢ KUCIOTOM) SIBJICHHM, HAOIIOACHUE U
ONKMCAHWE NPHU3HAKOB IMPOTEKAHWS XMMHYECKHX pEaKlMil (pasiioKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pas3jioKeHHE TUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMOJICHCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/elIeHHs CMEeCed: C TOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BbINIApUBaHUE, AUCTHILIALUS, XpoMaTtorpadus, MpoBeeHUE OYUCTKH TTOBApEHHOU
COJIM, HaONIOJEHWE W  ONUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJENIEHd MOJIEKYII
(IrapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HECOPraHUYECKHUX BELIECTB

Bo3nyx — cmech rasoB. CocrtaB Bo3nyxa. Kucinopox — aleMeHT ¥ IpocToe
BemecTBo. Haxoknenuwe kuciopoja B TpUpoje, (U3MYECKHEe M XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. Ilpumenenue kuciopoga. CriocoOb
NOJIYYEHHUs] KHUCIopoda B JabopaTOpud W HPOMBINUIEHHOCTH. Kpyrosopor
KHcIiopoaa B mpupoze. O30H — auioTporiHas MoAU(pUKaIU KUCIOPOaa.

TennoBoir 3(pPexT XUMUYECKON peakuuu, TEPMOXUMUUYECKHUE YpPaBHEHUS,
DK30- M DHAOTEPMHUYECKME pPEaKIuU. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOIO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — aneMeHT W mpocroe BemectBo. Haxoxknenue Bomopona B
npupoae, GU3MYECKHe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noaydeHus. Kuciorsl u comnu.

MonspHbiii 00bEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHCHUSIM.

dusnueckue CcBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacellieHHbIE ¥ HEHACHIIEHHBIE PAacTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BElIeCTBa B pacTBOpPE. XUMHUECKHE CBOMCTBA BOAbl. OCHOBAHUA.
Ponp pacTtBOpoB B Ipuposie U B JKU3HU 4YesloBeKa. KpyroBopor Boabl B IIpUpPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeaunenuii. Oxcunpbl. Kiaccudukanus
OKCUJIOB:  coseoOpa3yroniie (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue u XUMUYECKHE
cBoMCTBa OKCUAOB. [lorydueHrne okCuaoB.

OcHoBanusi. Knaccudukarnuss OCHOBaHWIA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknarypa ocHoBaHMi. PU3MYECKME U XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @usndeckue u
XAMHUYECKUE CBOMCTBAa KucIOT. Psan aktuBHoctn MetaiuioB H. H. bekerosa.
[lomyuyeHue KUCIIOT.

Comu. Homenknarypa coneil. dusnyeckne 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTnyecKkas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPEACIICHUE COAECPKAHUS KHCIOPOAA B BO3/yXE, MOJIyUEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB KHUCJIOpOJa, HaOII0JeHUE



B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HaAaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB H
OMHUCAaHWE HUX CBOWCTB, MOJy4eHUE, COOMpaHHE, PACIIO3HABAHUE M H3yYCHUE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMOAECHCTBHE BOJopoaa ¢ okcuaom menu (1)
(BO3MOXKHO HCIOJIb30BaHUE BHUAECOMATEPUAIOB), HAOMIOCHHE OOPa3IOB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEICIEHHON
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaJlJIaMU
(HaTpyeM ®  KaubllueM) (BO3MOXHO HCIIOJb30BAaHHWE BUJICOMATEPUAJIOB),
UCCJeIoBaHUEe O0pa3l0oB HEOPraHWYeCKHX BEIIECTB PA3NIMUYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT W ILEJIOYEH,
uzydeHue BizaumojieiictBusa okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajUlaMHi, pPeakUuil HEeUTpalh3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTIO METajula APYTUM K3 PACTBOpA COJIU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad N0 TeMme «BaxkHenmme Kiaacchl HEOPTaHUYECKUX
COCIVHEHUI.

Ilepuoanuecknii 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKAs CBS3b.
OKuCIUTETIbHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKA KiIacCU(PUKAIMA XUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIE METaJLIbI,
raJIOreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM()OTepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

ITepuonnueckuii 3akoH. [leproanyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB /.
N. Menneneesa. Koportkonepuoanas 151 JUTMHHOIIEPUOIHAS dbopmbI
[Tepuoanueckoit cucrembl XUMHUYECKUX 31eMeHTOB [. M. MenneneeBa. [lepruoasl
u rpynnbl. OuU3nYecKul CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IEpUOAA U
TPYIIBI JIEMEHTA.

Crpoenne atromoB. CocraB atoMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0YEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl JI. WM. Menneneesa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA T10 €ro MoJIoKeHuto B [lepnoanueckoii cucreme 1. I. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [lepronnueckoro 3akona u [lepuoauyueckoil cuCTeMbl XUMUYECKUX
DJIEMEHTOB JUIA pa3BUTHA Hayku M npaktuku. [[. W. MenaeneeB — yuyé€Hbli u
IpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHast (MOJisipHAasT W HEMOJSIpHAsi) CBSI3b.
DIEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iponiecchl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJICHCTBUE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHUCJIOT M UIEJNOYEH, MPOBEICHHUE OIBITOB,



WUTIOCTPUPYIOIIMX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLMN
(ropeHue, peakliuy pa3ioKeHUsI, COEUHEHU).

Mesicnpeomemmnunie céazu

Peanmmsanuss MeXnpeaMETHBIX CBSA3€HM IPU M3YYEHHH XMMHM B 8 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHUH, SBISIOIIMXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' 0O IIUKJIA.

OO11ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAy4YHbIH (akT, TUIOTE3a, TEOPHs,
3aKOH, AaHaJu3, CHUHTE3, KiacCUPUKAIMsA, IEePUOJUYHOCTb, HAOIIOECHHUE,
HKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHE, MOJIETb, SBJICHUE.

®dusuka: marepusi, aToM, OHIIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUNA 3apsijl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUME BEIECTBA, ra3, (GU3NYECKUE BEITUUYMHBI, €IUHHIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1bl1, CoHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOABI, ITOJIE3HbIE
HCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHUYECKasI peaKLMs

ITepuonnueckuii 3akoH. [lepuoandeckas cuctremMa XMMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOICTB
XUMHUUYECKUX DHJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, Kaldblusid M UX
COCOMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM JIJIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PELIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanus XuMUYECKUX peakivil 1Mo pa3IMuHbIM MpHU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTETICHEH OKHMCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYACTHIO KaTajln3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIIUU, TEPMOXHUMUUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTh XuMHUeckoul peakiuu. lloHsTHe 00 00paTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHITHEe 0 TOMOTE€HHBIX M TeTEePOTeHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xXuMuueckom paBHOBecun. DakTophl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU U TIOJOKEHUE XUMHUYECKOTO

PaBHOBCCHI.
OKMCIIUTEIbHO-BOCCTAHOBUTEILHBIC peaKkuuu, BHCKTPOHHHﬁ OanaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU peaKuuu. CocraBneHue ypaBHCHI/Iﬁ

OKHCIIUTCIIbPHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJIB30BAHHUEM MCTOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOUUALNH. DIIEKTPOIUTHI U HEANEKTPOJIMTHI.
Katnonbl, anHnoHbl. MexaHu3M AucCcOLMaldd BELIECTB C PAa3JIMYHBIMU BUIAAMHU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHA. Y CIIOBHSI NMMPOTEKAHUS PEAKIIM MOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHUII U coJled B CBETe MPEACTaBICHUNH 00 DIEKTPOIUTHUECKON
nucconumanyu. KauectBeHHbIE peakiin Ha MOHBL. [[OHsTHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIENSAIMH KPUCTAUIMYECKUX PEMIETOK HEOPTraHUYECKHX
BEIIECTB — METAJIOB W HEMETaIoB (rpaduTa W anmasa), CIOKHBIX BEIECTB
(x7opuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IMYHBIX (PAKTOPOB, MCCIENOBAHUE AJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEILIECTB, MpPOLECCa AUCCOUMALMUA KHUCIOT, IIEJI0Yed U COJeHu
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MaTEpHAOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakluil HOHHOrO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHM), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PENICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OOmast xapakTepucThka TragoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHMYECKHME CBOWCTBA Ha NpPUMEpe  XJiopa
(B3aUMOJIEHCTBHE C METaUIlaMy, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOIOPO/I.
CosnsiHass KMCIIOTa, XMMHUYECKUE CBOMCTBa, MOJydeHHE, NpumeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOAOpPOAA HAa OpraHu3M 4YeJoBeKa. BakHelline XJIOpuabl U HX
HAXOXJECHHUE B MPUPOJIE.

Oo6mast xapakrepuctuka s3nemMeHToB VIA-rpynnbsl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cephbl. AJUIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMHUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwmciora, (Qu3MUecKue W XHMHYECKHE CBOMCTBa (0OIIMe Kak
MPEACTaBUTENS KJacca KHUCJIOT H  crheruduyeckne). XUMHYECKUE PEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYEHUSI CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucioThl. CoMu CEepHON KUCIOThI, KAU€CTBEHHAs peaKkius Ha
cynb(dar-uon. Haxoxknenue cepbl U €€ COCAMHEHUN B TPHUPOJE. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpenbl COCAUHEHUSAMHU Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEI0TBPAIICHHUS.

OO6mast xapakrtepuctuka 3yeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAPAaKTEPHBIE CTENEHU OKUCIIECHHS. A30T, paCIpOCTPAHEHUE B NPUPOJE,
busnyeckue u XumMuueckue cBoiictsa. KpyroBopor a3ora B npupoje. AMMHUAK, €ro
bu3nUeckue 1 XuMUYECKHUE CBOMCTBA, oJydeHre U npumeHeHue. Conu aMMOHUS,
ux (GU3MYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha



MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoyiydeHue, (PU3NYecKue U XUMUYECKUE
cBOMcTBa (0OIIME KaK MPEICTaBUTENSl Kiacca KHUCIOT W crnenuduyueckue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HCHUE OKPYKAIOIIEeH Cpeibl COeIMHEHUSAMU a30Ta
(KUCTIOTHBIE JTOXAH, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
ajutoTporHbie Moaudukanuu (ochopa, puzmdeckne M XUMUYECKHE CBOMCTBA.
Oxcun hochopa (V) u dhochoprast kuciaora, GU3NIECKUE U XUMHUIESCKUE CBOMCTBRA,
nosydenue. Mcnons3oBanue GpocdaToB B Ka4UeCTBE MUHEPATBHBIX YI0OPEHUN.

Obmast xapaktepuctuka snemMeHToB [VA-rpynnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoj,  aJUIOTPOIIHbIE
MOAM(UKALIMKM, pACIpOCTpaHEHUE B TpHUpoAe, (PU3NYECKHMEe U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUbl yriiepoaa, ux
buznueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HAa JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumnore3a T17100albHOTO TOTEIUICHUS KJIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coiu, uX GU3NYecKrue U XMMUYECKUE CBOMCTBA,
MoJIydeHHUe W TpuMeHeHue. KadecTBeHHass peakmwsi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIWIIMHE, TIPOMBIIIICHHOCTH W CEIHCKOM
XO3SIUCTBE.

[lepBoHavabHBIE TIOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCTMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHJICH, TaHOJ, TJIMIIEPUH, YKCyCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKHU YIIIEBOJOPOAOB (Yrojb, NPHUPOAHBIA Tra3, HeDTb),
MPOJYKTHl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKUPaX, O€JKaX, YIJIeBOIaxX — U UX
poii B JKM3HU UeJOoBeKa. MaTepuanbHOE €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usmueckue u XHUMHUYECKHE CBOMCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHus KpeMHusi B mpupone. OOimue mnpeacraBieHus: 00
okcunie kpemaust (IV) u kpemHueBoil kucnore. CUIMKAThl, UX WCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BaskHEWIIe CTPOWTEIIbHBIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MmacHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IIOBCETHEBHOMN KU3HH.

Xumuueckuu Ikcnepumenm:

u3ydeHue o0pa3ioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMi Ha XJIOPUJI-UOHBI U HAOJIIOJCHUE TIPU3HAKOB
UX TIPOTEKAHMs, OIBIThI, OTPAKAIOIME (PU3NUYECKHE W XUMHUYECKHE CBOMHCTBA
TraJIOTEHOB M WX COCIUHECHMI (BO3MOYKHO HCIIOIh30BAaHUE BHUEOMATEPUAIIOB),
O3HAKOMJICHHE C O00pa3lamMu XJIOPUAOB (TajJOTe€HUIOB), O3HAKOMJICHHE C
oOpasilamu  ceppl W €€  COCIWHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIMBaHUsI caxapa Ioj JeHCTBUEM
KOHLIEHTPUPOBAHHOM  CEPHOM  KUCIOTHI, H3YyYEHUE XUMHYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha cyJlibdat-
MOH M HAOJIOJIeHWEe TpHu3Haka e€ MPOTeKaHWs, O3HAKOMJIEHHWE C (PU3MYECKUMU
cBoiicTBaMu a3zora, (Gochopa M HX COEAUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEpHUAIIOB), oOpa3aMu a30THBIX U (HocHOpHBIX yA00peHUi, MOTyUeHHeE,



coOupaHue, paclio3HaBaHWE W M3y4YCHHWE CBOWCTB aMMHakKa, IIPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (ochar-noH u m3ydeHne Mpu3HAKOB
UX IPOTEKAHHUs, B3AMMOJIEUCTBUE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO VCIIOJIb30BAHUE BUJICOMATEPHUAIOB), V3y4ECHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOra3a, MOJIyYeHHUE, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJICHUE KAYECTBEHHBIX PEaKlMii Ha KapOOHAT U
CUJIMKAT-UOHbl M U3YYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMENH CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeume HeMeTaIIbl U UX COCTUHEHUS.

MeTasuibl 4 MX COCAUHEHUS

OO01mast XxapaKTepUCTUKAa XUMUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAaHUU
UX T1oJiokeHuss B Ilepuoanueckoi cucTeMe XMMHUYECKHX 3JieMeHTOB /I
N. MenneneeBa u ctpoeHuss atomoB. CTpoeHHE METAIUIOB. MeTtamnuyeckasi CBsI3b
U METAUIMYECKAs] KPUCTAJUIMYECKAss PpEIETKA. OJJIEKTPOXUMHUYECKUU  psif
HaIpsHDKeHU MeTauioB. PU3nyYecKre U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
criocoObl ToyyeHusi meTauioB. [loHsSTHE O KOPpPO3UM METANIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTajlb, YYTyH, AIOPATIOMUHUU,
OpoH32a) ¥ UX IPUMEHEHHUE B OBITY U POMBIIIEHHOCTH.

[Ilenounsie MeTaiuibl: MoJiokeHUe B llepuogmueckon cucTeEMe XMMUYECKUX
sanementoB [[. U. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJICHUE B IPUPOJIE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCUABI HATpusd MW Kanusa. lIpuMeHeHune 1IeoYHbIX METAUIOB M HUX
COEIMHECHUM.

[IlemoyHO3eMENBHBIE METAJUIBI MAarHuid W KaJblMW: IIOJIO)KEHUE B
[Tepuoanueckon cucreme xumuueckux ’eMeHToB . M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaXOXAeHUE B rpupoje. Pu3nuecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelinue coelUHEHUS Kaiblusg (OKCHJA, THUIPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUN: TI0J0KeHNE B [leproanueckoi cCucTeMe XMMUYECKUX SJIEMEHTOB
. W. MenneneeBa, CTpOEHHE aToMa, HaxoxJaeHUe B mnpupoac. duszmueckue u
XUMHUYECKHE CBOMCTBA altoMUHUSA. AMGOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHUIA
AJOMUHHSL.

Keneso: nosoxenue B [lepnoauueckon CUCTEME XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHME aroMa, HaxoXKJIeHUe B mpupone. Dusnueckue u
XHMHUYECKHEe CBOMCTBa Xkene3a. OKCuabl, THApoKcHuIbl U conu xkenesa (1) u xenesa
(IIT), nx cocras, CBOMCTBA U MOJTYyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMd METAUIOB M CIUIABOB, WX (U3HUUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXXHO HCIOJIb30BAHUE BHUICOMATEPHATIOR),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJIbI, IpoOIlecca TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  KCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUs



KAueCTBEHHBIX PEAKIM Ha MOHBI: MArHusi, KajibllMs, aJIOMUHMS, LIUHKA, Keje3a
(IT) u xenesa (II1), mequ (I1), HaOMIOEHNE U OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJIAMEHU WOHAMHU HAaTpWsl, Kajdusd W Kaublus (BO3MOXXHO HCIIOIh30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
¥ THAPOKCH/IA ITIMHKA, PEIIEHNEe dKCIICPUMEHTAILHBIX 3a71a4 0 TeMe «Bakneiimme
METaJUTBl ¥ X COCTMHCHUS.

XumMus 4 OKpy:Kamwiuas cpeaa

BemectBa 1 Marepuanbl B TOBCEIHEBHOM >KHU3HU ueloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momours npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloIIel cpenbl (mpelenabHas TOMyCcTUMAast
KOHIIeHTpaIus BemlecTB, nanee — [1JIK). Poias xumMun B penieHnn 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumeHm:

U3ydeHue 00pa3loB MaTepHAOB (CTEKIIO, CIJIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanmmsanust MeXnpeaMETHBIX CBS3EHM IPU M3YYEHWH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATHUH, TaK W TOHATHH, SBJSIOMNAXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mMe ecTecTBEHHO-HAyUHbIE TOHSTHS: HAY4YHBIM (DakT, rUIoTe3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKAIMs, TEPUOAUIYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJIeNb, SBJICHHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAITHI.

duznka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU]I,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYCCKUN 3apsil, TPOBOJHUKH,
NOJIYIPOBOJHUKH, JHUAJIEKTPUKH, (POTOANEMEHT, BEUIECTBO, TeEJO, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJIINYECKAs
pemeTka, CriaBbl, (PU3NUYECKUE BEIUYUHBI, €AUHUIIBI U3MEPEHUS, KOCMUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCHCTEMA, MHUHEpaAIbHbIC
yI00pEeHHs, MUKPOSJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAITbI, TOPHBIE TTIOPOJIbI, TOJIE3HBIC
HCKOMaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbBTATbI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XO[€e OOy4YEeHHs] XMMHHM B €IMHCTBE Y4YeOHOH u
BOCITUTATEIBHOM JEATENHHOCTU B COOTBETCTBUM C TPAJULIUOHHBIMU POCCUMUCKUMU
COLIMOKYJIbTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMHM, MPUHSATHIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMU TMOBEIECHUS M CHOCOOCTBYIOT MpoIeccam
CaMOIMO3HaHUsl, CAMOPA3BUTHS U COLIMAIIA3AIMN O0yUYarOIIUXCS.



JIn4HOCTHBIE  pe3ydbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarouuxcs
PYKOBOJICTBOBAThCSl CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHWEHTAIMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECCKOMY
U Hay9HOMY HACJICIWIO, TIOHMMAaHHS 3HAYCHUS XWMHUYECKOW HAayKd B >KU3HU
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOW WH(MOpMAIUEH O
NEPENOBbIX JTOCTIXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XHMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAaKIAHCKOT0 BOCTIMTAHHUS:

NPEACTABICHUS] O COIMAIBHBIX HOPMax M TMPaBUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNENOBATEeIbCKOM,  TBOPYECKOM W JOPYrUX  BUAAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH MpHU
BBITIOJITHCHUH YYCOHBIX, TO3HABAaTEIBHBIX 3a/ad, BBIIOJHCHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/ITaHNN YICOHBIX MTPOCKTOB, CTPEMJICHUS K B3aHMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ JTOM Yy4yeOHOU JAESATEIbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJCHHWE W TIOCTYIKA CBOWX TOBAPHINCH C TIO3UITUU
HPaABCTBEHHBIX M MMPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICICTBHUI MMOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUSI

MHUPOBO33PEHYECKHE TPEACTABICHUS] O BEIIECTBE M XUMHUYECKOW PpEeaKIlnH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIONINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUsI MPUPOJBI, B3aMMOCBSI3SIX YEJIOBEKA C
IIPUPOIHOM CPENION, O POJIM XUMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUU I10
XUMHUHM, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOJI0/IaeMbIX TMPOIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MH()OPMALMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOTBl C YYCOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYMHBIMA TEXHHUYCCKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

HHTEpeC K OOYYEeHHMI0O M TIO3HAHMIO, JHOO03HATEIBLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMO0Opa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIbCKON
JeSATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 *KWU3HMU, OCO3HAHUE TOCIEJICTBUN U
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTO0JIsI, HAPKOTUKOB, KypEeHHSI),
HEOOXOMMMOCTU COOJNIO/IEHUsT TIpaBWJ O€30MAaCHOCTH TMpu  OOpalieHuu ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO Npodeccuil U Tpylla pa3iInyHOTO poja,
yBaXEHUE K TPyAy U pe3yjibTaTaM TPYIOBOU NESITENbHOCTH, B TOM 4YHCIE Ha
OCHOBE TMPUMEHEHHUs MPEJAMETHBIX 3HAHUMW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD



WHJMBUAYAJIbHONU TPACKTOPUHU MPOJIOIDKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEITHONW TPO()ECCHOHATLHOMN JIeATETFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMECHHM,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOUIEHHWE K MPUPOAE KaK HCTOUHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
MpaBUJI 0€30MMaCHOTO TTOBEICHUSI TP padoTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHX,
YIPOXKAIOMIMX 3JJ0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, MOJIyYaeMble MPU HU3YYCHUU XUMHH, IS
peIIEHUs 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJIHON CPEIION, JIJIS MOBBIICHUS
YPOBHSI ~ DKOJIOTHYECKOM  KYJIbTYPhl, OCO3HAHHUS TIJIO0AJBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MYyTEeW WX PEIICHHUS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIIIJIEHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B IO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COIMAJIBHOMN TTPAKTHUKE.

METANIPEIJMETHBIE PE3YJIBTATDI

B cocraBe MeTampeaMETHBIX pPE3yNbTaTOB BBUICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX W TMO3BOJSIOT Ha
OCHOBE 3HaHUUN U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAyYHOW KapTHUHE MHPA, U YHUBEpCaJIbHbIC yUeOHbIE NEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpbIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHHUIO M OCYIIECTBICHUIO YYEOHOM
NEeATeTLHOCTH.

I[Ho3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue aeicTBHUA:

YMEHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATHUU (BBIACIATH UX XapaKTEPHbIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMHU MOHSATHUSIMHU), HCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJICIBbHBIX (P)aKTOB U SIBIICHHMH, BRIOMpPATh OCHOBAHUS U
KPUTEPHUH JUJIS KJIACCH(PUKAIIMN XMUMUYCCKHX BEIIECTB M XHMHYCCKHUX PEAKIIHH,
yCTaHABIMBATh MPUIUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUUECKUE paCCYX IeHUs (MHAYKTUBHBIC, JE€AYKTUBHbBIC, IO aHAJIOTUH),
JIeJIaTh BBIBOJBI M 3aKIIOUYCHUS,

YMEHHE MNPHUMEHATh B TPOLIECCE TO3HAHHWS TOHATUA (NIPEIMETHbIE U
MeTanpeIMETHbIC), CHAMBOJIMUECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUKM MOJICJIbHBIC MPECTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI D3JIEeMEHTa), XUMH4YecKas ¢Gopmylia W YypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PEIICHUH y4yeOHO-TI0O3HABATEIbHBIX 33j/1a4, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISABISATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC



MPU3HAKU U3y4aeMbIX O0BEKTOB — XUMUUYECKHUX BEUIECTB U XUMMUYECKUX PEAKIIH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPHUYMHHO-CIEJACTBEHHBIE CBS3H |
IPOTUBOPEUHS B U3yYaEMbIX MPOIIECCAX U SABICHUSX.

Bba3oBble uccienoBareibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAue€CTBE HMHCTPYMEHTA
MO3HAHMs, a TakXKe B KadecTBE OCHOBBI sl (OPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

NpUOOpPETEeHUE OMbITa MO IUJIAHUPOBAHUIO, OpPraHU3allMM U TMPOBEACHUIO
YUYEHMUECKUX HKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yJbTaT, POPMYIHPOBATH 000OIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nndopmanmueii:

YMEHHME BBIOMpATh, AHAIM3UPOBATb U HHTEPIPETHPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (DOPM MpeACTaBICHUS, MOTYyIaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay49HO-TIOMyJIsIpHAs. ~ JTUTEpaTypa XHUMHYECKOTO COJACPIKAHMS, CIPaBOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTHUYECKHM OILIEHWBATh MPOTHBOPEUYHMBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE TPUMEHSITh Pa3IUYHbIEe METOJbI M 3alpOChl MPU TMOWCKE U 0TOOpe
uHPOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX MJIs BBIIOJHEHUS
y4eOHBIX U MO3HABaTEJbHBIX 337a4 ONpPeNeIEHHOrO TUIa, MPUOOPETEHHE OIbITa B
o0nacTh  UCHOJb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHMSI PA3JIUUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BbIOMpATh ONTUMANIbHYIO (hOpMY MpeAcTaBiieHUuss MHPOpMALMU U
WUTIOCTPUPOBATh peIIaeMble 3aJaYd  HECJOKHBIMM CXeMaMM, JuarpaMMaMH,
apyrumu opmMamu rpaduku 1 ©X KOMOWHAIIUSMH,

YMEHHME HCIIOJIb30BaTh W aAHAJIM3UpPOBaTh B Ipolecce ydyeOHOH U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALUIO O BIMSHUU MPOMBILIIEHHOCTH,
CENIbCKOTO XO3SICTBa M TPAHCIOPTa Ha COCTOSTHUE OKPYXKAIOUIeH NPUPOAHON
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

yMEHUsl 3aJaBaTh BONPOCHl (B XoJe Auanora M (WJIM) JTUCKYCCHUU) TIO
cyuiecTBy  oOcykgaemMoil  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHMSI ~ TMPEACTaBIATh  IOJYYEHHBIE  pE3yJIbTaThl  MO3HABATEIbHOMN
NESTEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTax; JelaTh [PE3CHTaLUI0
pe3yJbTAaTOB BBHIMOJIHEHHUS] XUMHUYECKOTO HKCIEpUMEHTa (Jab0paTOpHOTO OIMbITa,
1abopaTopHOI pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHHsI Y4eOHOro COTpYyJIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
NO3HABAaTEJIbHO M HUCCIIEOBATENIbCKOM  JI€ATEIBHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uLuil (00CyX1eHusl, OOMEH MHEHUSIMH, «MO3TOBbIE LITYPMbD», KOOPAMHALUS
COBMECTHBIX JIEWCTBUH, OIpelNeJeHUe KpPUTEpPUEB IO OLIEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).



PeryisiTuBHbIe YHHBepPCaJbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSATENIbHO OIpPEeNATh LENu AESITEeIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BEIOMpATh Hanboee 3(pPEeKTUBHBIE CIIOCOOBI PEIIeHUsT yUeOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
IOJIyYEHHUS] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTAaX — BELIECTBaX MU pEaKLUsX,
OLIEHUBAaTh COOTBETCTBUE IIOJIyUYEHHOTO pE3yJbTaTa 3asBICHHOW LEIH, YMEHUE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEIJIaraéMbl€ B YCIIOBUU 3aJJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB IO OCBOCHHUIO 00S3aTENIBHOTO COJIEpIKaHus,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpamMMmoil, BBIIEISIOT:
OCBOCHHbBIE OOYYAIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBHIA,
cnenquuyeckne Mg NpeIMETHON o0nactu «XHUMHS», BUAbl JIEATEIIBHOCTH 10
NOJIYYEHUIO HOBOTO 3HAaHWS, €ro HWHTEpPHpeTalHH, M[peoOpa3OBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAILIUSIX.

K xoniy oOydenuss B 8 kjacce mpeIMeTHbIE pe3ysibTaThl Ha 0Aa30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX TMOHATHI: aToOM, MOJIEKYJa,
XUMHYECKUN  BJIEMEHT, IIPOCTOE BELIECTBO, CJIO0KHOE BEIIECTBO, CMEChH
(omHOpOAHAST W HEOJHOPOJIHAs), BaJEHTHOCTh, OTHOCHUTENIbHAs AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COSTMHEHUHU, MOJISIPHBIN 00BEM, OKCUII, KUCIIOTA,
OCHOBAaHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCJIEHUS, XUMUYECKas
peakius, KiaccuuKanus peakiuii: peakiiui COeANHEHNUs, PEaKIUU Pa3I0KEeHUS,
peakiuu 3aMEIleHUs, PEeakiuu OOMEHa, 9K30- M JSHJIOTEPMHUYECKHE PEaKIIUH,
TeII0BOM 3(PheKT peakiuu, sSapo aToma, AIEKTPOHHBIM CJIOM aToma, aToOMHas
opOuTanb, paguyc aroMa, XHUMHYECKas CBsI3b, IMOJISIpHAsS M  HEMOJspHas
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, AaHUOH, PACTBOP, MaccoBasi JOJIs
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIsi) B paCTBOPE;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSITh 3TU
MOHSATHSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

WCITIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHHS (POPMYJ BEIIECTB H
YPAaBHEHUM XUMUYECKUX PEAKLINM;

OTIPEJICIISITh BaJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCTICHb
OKHUCJICHHS AJIEMEHTOB B OWMHAPHBIX COCAMHECHHSX, MPUHAJJIC)KHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEAMHEHHM 1o ¢opMynaMm, BUJ XUMHUYECKOH CBS3U
(KOBaJIEeHTHAsl U MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSX;

packpeiBath  cmbicn  Ilepmommueckoro  3akona  [I. N. Menneneesa:
JEMOHCTPUPOBATh  [OHMMAaHUE  [EPUOAUYECKONW  3aBUCHUMOCTH  CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX ToJiokeHus B [lepuoaumueckoil cucreme, 3aKOHOB



COXpPAaHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
y4eHUs, 3aKOHa ABOTaIpo;

ONKCHIBATh M XapaKTEPU30BaTh TaOiHuHyro (opmy Ilepuoanueckoil cruCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pa3anyarTh MOHATHUS «TJIaBHAs moArpymnna (A-rpynmna)» u
«moboynast moarpynna (b-rpynmna)», maneie u 00JbIIKME MEPUONBI, COOTHOCHUTH
o0oO3HaueHHUs, KOTOpbple wuMeroTcss B Tabmuue «llepumoguueckas cucrema
xumudeckux sneMeHTtoB [[. M. MeHnaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUsI aTOMOB XMMMYECKHX 3JIE€MEHTOB (COCTaB W 3apsj sijpa, oOlee YHcCIIo
AJIEKTPOHOB U pACTpPEICICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KiIaccu(pUIMpoOBaTh  XMMHYECKHUE  DJIEMEHThI, HEOPraHWYeCKHE  BEIEeCTBa,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, 110
TerioBoMy b dexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, TOATBEpkKAasi OIMCAHUE MPUMEpPAMH MOJEKYISIPHBIX ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAILCHUN B PA3JINYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O M MOJIAPHYIO MAacChbl BEILECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa MO (opmysie COECIMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOpPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHYECKOU

peaKIuu;
MPUMECHSITh OCHOBHBIC OIICpAllUM MBICIIUTCIIPHON ACATEILHOCTH — aHAIM3 H
CHUHTE3, CpaBHEHHUE, 0000IIeHNE, CHCTEMATHU3aII0, KIaCCU(UKAIIUIO, BBISIBJICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — JUISI M3YyYCHUS CBOMCTB BEIIECTB M

XUMHUYECKUX peaklui, eCTeCTBEHHO-HAayUYHbl€ METOJbl MO3HAHMS — HAOJIOJIEHUE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIM U MBICJICHHBIN);

ClIeIOBaTh IMpaBUJIaM I[OJIb30BAHMUS XHMHUYECKOM moCcyAoM U J1abopaTOpHBIM
00OpyIOBaHUEM, a TAK)Ke MpaBuiIaM oOpallleHus C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSAMU TI0 BBIMOJHEHUIO JTA0OPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJYYEHUI0 W COOMpaHUIO Tra3000pa3HbIX BeEIIECTB (BOAOpPOJa W KHUCIOpPOAaA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBAa, IUTAHUPOBATh U TPOBOAUTH XHUMHUYECKHE OJKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIBI0 HWHAMKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K xonIity o0yuenus B 9 kjacce npeMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUYECKUI >SJIEMEHT,
aToM, MOJIEKyJa, UOH, KaTUOH, aHHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO,
BAJICHTHOCTb, DJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
peakiysi, XMMUYEeCKasl CBsA3b, TEIUIOBOM 2PHEKT peakinu, MOJIb, MOJIIPHBIN 00bEM,
pacTBOp, DJIEKTPOJIUTHI, HEANEKTPOJIUTHI, JIIEKTPOJIUTHYECKAs JIUCCOLUALNS,
peakiy MOHHOTO 0OMeHa, KaTajau3aTop, XMMUYECKOe paBHOBecHe, 0OpaTUMBbIE U
HEeoOpaTUMbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakuuu,



OKHCIIUTEIIb, BOCCTAHOBUTEb, OKHCIEHHUE U BOCCTAHOBJIIEHUE, aJUIOTPONUS,
aM(OoTepHOCTh, XHUMHYECKasl CBsI3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas),
KpUCTaJUIMYECKasl PelI€TKa, KOPPO3Hsl METAJUIOB, CIIABbI, CKOPOCTh XUMHUYECKOU
peakuuu, npeaeapbHo qonycrumas konueHnTpanus 11K BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSTD 3TU
MOHATHUS NIPU OMMCAHUU BEIIECTB U UX MPEBPALLECHU;

UCIIONb30BaTh XMMHUYECKYI0 CHMBOJHKY JJisSi COCTaBJIEHUs (DOpPMyYN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh M CTEIEHb OKHUCIEHUS XHUMHUYECKHX OJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, IMIPUHAJJIEKHOCTD BEIIECTB K ONMPEICIEHHOMY
KJIacCy COeAMHEHWH 1o QopmynaM, BHUJ XHUMHYECKOW CBA3M (KOBaJEHTHas,
VOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COCAUHEHUAX, 3aps] HOHA 10
XUMHUYECKOHN (hopMylie, XapaKTep Cpelbl B BOJHBIX PacTBOpax HEOPTraHUYECKHX
COEIMHEHHI, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;
packpeiBath  cMbicn  [lepuoamueckoro  3akona JI. U. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHME: OIMCHIBATh M XapaKT€pPU30BATh TAOIMYHYIO
dopmy Ileproguueckoil cUCTEMbl XMMUYECKHX 3JIEMEHTOB: Pa3MyaTh HOHITHS
«rnaBHas noArpynna (A-rpymnma)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OOJBIIME  MEPUONbI, COOTHOCUTH O0O3HAYEHUs, KOTOpPbIE HUMEKTCS B
NEPUOJINYECKON TaOJIUIE, C YHUCIOBBIMH XapAKTEPUCTHKAMU CTPOEHUSI aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpezielieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATh O0IIKE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUI B Mpe/iesax MajblX [IEPUOIOB
Y TJIABHBIX MOATPYIN C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHThl, HEOpraHMYEeCKHE  BEIIEeCTBa,
XUMHUYECKHE PEAKLNH (IT0 YUCIIy M COCTABY YYaCTBYIOLIUX B PEAKLIUU BEILIECTB, 110
TeroBoMy 3(G(}eKTy, MO0 HN3MEHEHHUIO CTENEHEH OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIEHU(PUUECKUE XUMUYECKHE CBOMCTBA
OPOCTBIX M  CJIOXHBIX  BEIIECTB, MOATBEPXKAAas ONHUCAHWE MpPUMEpaMu
MOJIEKYJIIPHBIX X HMOHHBIX YPABHEHUHM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;
COCTaBJISITh YPABHEHMS AJIEKTPOJIUTHYECKON AMCCOLMALUUA KHUCIOT, LIENoYed U
COJIEH, TIOJIHBIE U COKPAILEHHbIE YPABHEHUS PEAKIIMH HOHHOTO OOMEHA, ypaBHEHUS
peakuuii, MOATBEPKIAIIINX CYIIECTBOBAHME TIE€HETUYECKOM CBSI3U MEXKIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI IOCPEACTBOM
COCTaBJICHUSI 3JICKTPOHHOTO OaaHca ATUX PEaKIUii;

IIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHNSI XUMUYECKHUX NIPEBPALLECHHUN B PA3JINYHBIX YCIOBUSAX;
BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIDHYIO MacChl BEIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIeMEHTa Mo (opmylie COEIMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

cOOI0JIaTh TMpaBWjia TOJB30BAHUS XHMHYECKOM MOCyAod U JabOpaTOPHBIM
o0opyZ0BaHUEM, a TaK)Xe IpaBuia oOpalleHusi ¢ BEHIECTBAMU B COOTBETCTBUM C



WHCTPYKIUSIMA 10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);
IPOBOJUTh PEAKLUMH, TMOATBEPKIAIOIINE KAYeCTBEHHBIM COCTAaB Ppa3IMYHBIX
BEILECTB: PAClO3HABATh ONBITHBIM MYTEM XJIOPU[I-, OpOMUA-, HOOUA-, KapOOHAT-,
docdar-, cuimkaT-, cyiab(par-, THIAPOKCUIA-UOHBI, KATHOHbl AMMOHHS W HWOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX pacTBOpPax HEOPraHUYECKHX
BEILECTB;

IPUMEHATh OCHOBHBIE OIEpallMd MBICIUTENbHON JAESITEIbPHOCTH — aHalIu3 MU
CUHTE3, CpaBHEHHUE, O0OOIIEHHE, CUCTEMATHU3alUI0, BBIABICHUE MNPUYUHHO-
CJIEJICTBEHHBIX CBA3EM — JJI U3yYEHUS] CBOMCTB BELECTB U XUMUYECKUX PEaKIIUH,
€CTECTBEHHO-HAYYHbIE  METOJAbl IIO3HAaHUS —  HaOJMIOJEHHE, U3MEpEHHE,
MO/ICJIUPOBAHUE, SKCIIEPUMEHT (PEalIbHBIN U MBICIICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHME 110 XUMHNHN

8 KJIACC (2 yaca B HeJ1eJII0)

Ne

HaumeHnoBaHue pa3aenos u TeM

KOJIMYCCTBO 4aCOB

JNEKTPOHHBIE (IU(PPOBHIC)

MIPOTPaMMBbI BCErO | KOHTPOJIbHBIE | MPaKTUYECKUE 00pa30BaTeIbHBIC PECYPCHI
paboTsl paboTsI
Pa3nen 1. [lepponayaiabHble XUMUYECKHE TIOHATHSI
1.1 | Xumus — BaxkHas 001acThb 5 2 bub6mmoreka [IOK
€CTECTBO3HAHUSA U https://m.edsoo.ru/7f41837¢
MIPAKTHUYECKOH JIeATEIbHOCTH
YeJIOBeKa
1.2 | BemiecTBa B XUMHYECKHE 15 1 bubmmoreka [IOK
peaKiuu https://m.edso0.ru/7f41837c
HWroro mo pazneny 20
Pa3znen 2. Baxkneiilue npeacTaBuTe 1l HEOPraHNYECKUX BElIECTB
2.1 | Boznyx. Kucnopon. ITonstue 6 1 bubanoreka [HOK
00 oxcumax https://m.edsoo0.ru/7f41837¢c
2.2 | Bogopon.llonsitue o 8 1 Bubnunorexa [JOK
KHCJIOTaX M COJISX https://m.edso0.ru/7f41837c
2.3 | Bona. PactBopsl. [TonsiTre 5 1 1 bu6mmotexa [IOK
00 OCHOBaHMSIX https://m.edsoo0.ru/7f41837c
2.4 | OcHOBHBIE KJIACCHI 11 1 1 butmmoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
COEeTMHEeHU
Hroro no pazneny 30

Pasnen 3. Ilepnognyecknii 3axon u Ilepnoguyeckas cucrema xummudeckux 3jiemenToB JI. M. Menpgeneesa.

CTpoe}me aTOMOB. XUMH4YecKas cBsA3b. OKNCIUTEILHO-B

OCCTAHOBUTC/IbHBIC PCAKIIMHU

3.1

ITepuoanueckuit 3aK0H U
[Tepuonnueckas cucrema
XAMHUYECKUX 3JIeMeHTOB /JI.
N. MenneneeBa. CtpoeHue
aToma

7

bu6mmoreka IJOK
https://m.edsoo0.ru/7f41837c

3.2

XHUMHYECKast CBA3b.
OKHCIUTEIBHO-
BOCCTaHOBUTEJIHHBIC
peakiuu

butmmoreka [IOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny

15
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Pe3epBHOE BpeMs 3
OBLIEE KOJIMYECTBO YACOB 68 5 5
I10 [TIPOI'PAMME
9 KJIACC (2 yaca B HeJ1eJII0)
Ne HammeHoBaHme pa3qenoB U TeM | KOJIHYECTBO YacOB 3JIEKTPOHHBIE (ITUPPOBHIE)
MIPOrpPaMMBbl BCETO | KOHTPOJIGHBIE | TPaKTHUECKHe | 00pa3oBaTebHbIE PECYPCHI
paboThI paboThI
Pa3znen 1. BemiecTBO 1 XUMHYeCKHE PeaKINU
1.1 | TIToBTOpeHue n yroyoneHue 5 1 bub6mmoreka [IOK
3HAHUI OCHOBHBIX Pa3/IeIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 | OcHOBHBIC 3aKOHOMEPHOCTH 4 bubmmoreka [HOK
XUMHUYECKUAX PEaKIni https://m.edso0.ru/7f41a636
1.3 | DnekTpoauTHYecKas 8 1 1 Bu6mmoreka [IOK
IUcconuanysa. X AMUYECKHE https://m.edsoo0.ru/7f41a636
peakIuu B pacTBOpax
Hroro no pazaeny 17
Pa3nen 2. HemeTanjibl M X cOeJUHEHUSI
2.1 | OOmas xapakTepucTuKa 4 1 Bu6mmoreka [IOK
XMMHYECKHX DIIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ["anorens
2.2 | OOmas xapakTepucTuKa 6 Bu6mmoreka [IOK
XMMHYECKHX DIIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynmet. Cepa u eé
COCMHEHMUSI
2.3 | OOuiast XxapaKTepUCTHKA 7 1 1 Bu6mmoreka [TOK
XMMHYECKHX DIIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynmsl. A3oT, Gocdop u ux
COCJIMHEHMUSI
2.4 | OOuiasi XxapaKTepUCTHKA 8 1 2 Bubmmoreka [TOK
XMMHYECKHX DIIEMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynnsl. Yrnepon u
KPEMHHUN U UX COEMHEHHUS
Uroro no pazaeny 25
Pa3zpnen 3. MeTanbl U MX COeIMHEHUS
3.1 | O0uue cBoiicTBa METAIIOB 4 Bubnmnorexa [JOK
https://m.edso00.ru/7f41a636
3.2 | BaxHetinire MeTaljIbl U UX 16 1 2 bubmuoreka [IOK
COEUHEHUS https://m.edso0.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 | BermiecTBa u MaTepHabl B 3 bu6mmoreka IJOK
KHU3HH YeJOBEKa https://m.edso00.ru/7f41a636
Hroro no pazaeny 3
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 5 7
[10 ITPO'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
1. Xwumusa, 8 xnacc/ Pymsutuc I'.E., ®enpaman @.I'., AO «U3gaTenncTBO
«IIpocsemenue»
2. Xwmusa, 9 xmacc/ Pymutuc T'.E., ®enmpaman d.I., AO «U3marenbcTBO
«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YAUTEJIA
1. I'apa H.H. Xumus: 3agaunuk ¢ «momoriHukom»: 8-9 kiaccel / H.H. I'apa. — M.:
[IpocsemieHue.
2. Pageukuit A.M. Xumust: quaaktuaeckuid matepuai: 8-9 ki. / A.M. Paneukuit. —
M.: IIpocsemienue.
3. T'apa H.H. Xumus. Ypoku: 8 ki. / H.H. I'apa. — M.: [IpocBemienue.
4. boposckux T.A. Tectel mo xumuu. [lepBoHaYaANIBHBIE XUMUYECKUE IMOHATHS.
Kucnopon. Bomopoa. Bopa, pactBopsl. OCHOBHBIE KIJIACChl HEOPTaHUYECKUX
coenuHenui: 8 ki.:. k yueOnuky I['.E. Pymasutuca, ®@.I'. denpamana «Xumus. 8
Kiace». — M.: I3narenbcTBo «9K3aMEH»
5. B.H. Jloponskun, A.I'. bepexxnas, T. B. CanxeeBa, B. A. ®eBpaneBa. Xumusl.
OI'D-2024. Tematuueckuit TpeHuHr. Bee tunel 3aganuii. — Pocros u//d; Jlernon,
2023
6. B.H. loponbkun, A.I'. bepexxnas, T. B. Caxxnesa, B. A. ®deBpaneBa. Xumus.
[TogroroBka k OI'3-2024. 30 TpeHUPOBOUHBIX BApUAHTOB 10 AeMoBepcun 2024 —
Pocros v//1: Jlernon, 2023.
7. Kucenesa E.B., DxcriepuMeHTanbHasi XMUMHS B CUCTEME TIPOOIEMHO-
pa3BuBatoiero ooyuyenus. 8-11 kmaccol. UHCTpyKTHBHBIE KapThl IPAKTUYECKUX
paboT u onbiToB. PI'OC.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbHI CETH
UHTEPHET

1. https://fipi.ru/
2. http://www.chemnet.ru T'azera «Xumus» u callT i yuutens «51 uay Ha ypok
XUMHND
3. http://him.1september.ru Enunas komnekius LIOP: IIpenMerHast KoJICKIHS
«XuMuUsD
4. http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE
sKkcriepuMenThl: xumusi. Komnekmumst Poccuiickoro o01ieo0pa3oBaTea»HOTO
nopTaina
5. http://wwwalhimik.ru Bcepoccuiickasi oummmraa mKoJIbHUKOB 0 XUMHUH
6. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIICKTPOHHBINH y4COHUK
7. http://wwwhemi.nsu.ru OTKpBITBIN KOJLICIK: XUMUS
8. http://www.chemistry.ru JlucraHmyoHHas OIMMIIHAAA 10 XUMHH:
TEJIEKOMMYHUKAIUOHHBINA 00pa30BaTEIbHBIN TPOCKT
9. https://www.yaklass.ru/ IKmacc
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