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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHKM HAa YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe QeaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XuMUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
IPEAYCMATPUBAET pPACIpENEICHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHME IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYaroluxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro npejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (OopMUpPYEMbIE€ XHMHEW NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUud U 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs ria00agbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOMN M SKOJIOTUYECKON O€301acCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHHE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKMX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN IESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCSl;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
0o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHple HampaBiieHHs B OOyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
colepkaHusi  y4eOHOTOo  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OIpEAeIEHHOM dTare eé
pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

- @TOMHO-MOJICKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuoguueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XUMUH;

- YUYEHUSI O CTPOCHHUM aTOMa U XUMUYECKOU CBSI3H;

- TMpeACTaBlIeHUN 00 DIEKTPOIUTUYECKOM JHUCCOLMAIlMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIICIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIMKA OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJYy4YCHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CHOCOOCTBYET  (hOPMHPOBAHHUIO
MIPEJCTABJICHNUS O XUMMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW MNpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM MO3HaHUsS B Hayke. M3yueHrne XMMUM NPOUCXOAUT C NPUBJICUECHUEM
3HAHUW U3 paHee H3YUYCHHBIX YUEOHBIX MNpeaMeToB: «OKpYyXKarOUUid MHUPY,
«bwuomnorus. 5—7 ximacce» u «dusnka. 7 Kinacey.

[Ipu w3ydYeHMH XUMHUH TNPOUCXOAUT (POpMUpPOBaHME 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATeIbHOCTH 4YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBl XMMHUYECKHX
3HAHUH — Ba)KHEUIIHNX (haKTOB, IMMOHATHHI, 3aKOHOB M TCOPETUUCCKHUX ITOJOKCHHM,
JIOCTYITHBIX 00OOIIEHHT MHMPOBO33PEHUECKOT0 XapakTepa, s3blKa HAYKH, B
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OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATCIIBHOW M Y4YEOHO-HCCIIEI0BATEIbCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MacHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HAYCHHE NMPUOOPEITH TaKUE 1SN, KaK:

- (opmupoBaHME WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

-  HampaBJICHHOCTh OOY4YeHHS Ha CHUCTEMaTHYECKOE TPHUOOIICHHE
0o0ydJaronmxcsi K CaMOCTOSATEILHON IT03HABATCIIBHOW JIEATEIIbHOCTH, HAyYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecricueHUe YCIOBHMA, CITOCOOCTBYIOIMMUX MPHOOPETCHHUIO 00YYaIOIIUMHUCS
OTBITa PA3HOOOPA3HON MESITEIHHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KIJIFOUEBBIX KOMIICTCHIINI), WUMCIOIMNX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JACSITEIBHOCTH;

- (QopmupoBanue o0OmEeld QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, WCIOJIb3ysl 3HAHUS WU OIBIT, MOJY4YEHHbIE MPU HU3YUYEHUU
XUMUHU, TPUMCHAThH WX TMPH PEIICHHH MpoOjeM B ITOBCCIHEBHOW XU3HU U
TPYZIOBOU JIEATEIBHOCTH;

- ¢dopmupoBanne y OOyYarOmMXCsl TyMaHUCTUYCCKUX OTHOIICHUH,
MOHVUMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHWK IS BBIPAOOTKH HSKOJIOTHUYCCKU
IIEJIeCO00Pa3HOTO TOBENECHUS B OBITY W TPYMOBOH NEATEIHHOCTH B IEIAX
COXpaHEHUS CBOETO 3JI0POBBS M OKPYKAIOIIEH TPUPOTHON CPEIbL;

-pa3BUTHE MOTHUBAIIMK K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS M HANPABJICHHOCTH JATbHEUIIETO
00yueHus.

OO6miee YuCIO 4YacoB, OTBEAEHHBIX IS HM3YYCHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHAYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BewecTB. [loHsTHE O MeToAax MO3HAaHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUI BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUHN.

Du3nUecKue U XUMUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
OMHCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHOU
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYI
(ILIapOCTEPHKHEBBIX ).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
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MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bogopona B
npupojie, (¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnorsl u conu.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B )KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmyeckue M XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUUN: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOICTBa
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinor. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa coseil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COJEPKaHUs KHUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOjAa, HAOI0/IeHne
B3aUMOJICCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Mmoxapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),

7



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IEeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAaxX KHUCIOT U LIEJIOUEH,
u3ydyeHue B3aumMozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C MeETajulaMH, PEaKkUMi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiacchl HEOPraHUYECKHUX
COCIMHEHU).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEJIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepunonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Iepnognueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenaeneeB — yd€Hslii H
IrPaKIAHUH.

Xumunyeckass cBsi3b. KoBaneHTHass (HOJSpHAss W HEMOJIApHAsl) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNsI M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NPOBEICHUE OIBITOB,
WUIFOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliy pa3ioKeHHsI, COEJUHEHU).



Meswcnpeomemnule ceaszu

Peanm3zamusi MeXIpeIMETHBIX CBs3eH MpU HM3YyYEeHUH XUMHH B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBJISIOMUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAYYHbIH (PakKT, TUIIOTE3a, TEOPUs,
3aKOH, AaHaJW3, CHHTE3, KJIacCHU(UKAIUs, TMEePUOJNIHOCTh, HaOII0ICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHUE, MOJIENb, SIBJICHHE.

®dusuka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU],
U30TOTBI, PAJAMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUCCKUN 3apsi/i, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEIWYUHBI, CTUHUIIBI
U3MEpEHMsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi:  armocdepa, rtumpochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE MCKOIAeMble, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKUMs

[Tepuonnueckuit 3akoH. [leproandeckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, Kajus, KadblUsl MU UX
COCIMHEHU B COOTBETCTBMU C IIOJIOKEHHEM »3IJIEMEHTOB B I[lepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPEMIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKON PEIIETKU U
BHJla XMUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pPa3IMYHBIM KJaccaM HEOPraHUYECKUX
COCIMHCHU, TCHETUYECKas CBSI3b HECOPTaHUYECKUX BEIIECTB.

Knaccudpukanus XuMU4ecKuX peakiuii o pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEaAKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, Mo
M3MEHEHUIO CTENEHEW OKHUCIICHUS XUMUYECKHX 3JIEMEHTOB, IO 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajlu3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMUUECKHUE
YpPaBHCHUS.

[Tonatue o ckopoctu xuMuueckoil peakiuu. [loHsiTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karanmse. [loHsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIINE HAa CKOPOCTh XHMHUYECKOM PEAKIMUA UM TMOJIOKEHHE XUMHUYECKOTO
paBHOBECHS.



OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUU
OKUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMIOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPONUTUUECKON TUCCOUMANU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIMIECTB C Pa3IMYHBIMH BUIAMH
xuMuueckoi cBsa3u. Crenenp aucconuanu. CUiIbHbIC U CIA0bIe DJICKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs MPOTEKaHUSI peaKlMii HIOHHOTO 0OMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHMM W COJE B CBET€ TPENCTABICHUNA OO0 OSIEKTPOIUTUYECKON
nuccounanvu. KauectBeHHbIe peakini Ha MOHBL. [IOHATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB W HEeMeTaioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(XJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XMUMHUYECKOW peakiuuu
OT BO3JCUCTBUS PA3NIMYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BENIECTB, Mpollecca AUCCOIMAIMU KHUCIOT, IIeJoued | CcoJieH
(BO3MOXKHO  KCIOJIb30BAaHHE BHJACO MaTepUalioB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TPU3HAKM  TPOTEKAHWsS]  PEeakluid  HOHHOTO  OoOMeHa
(oOpazoBanue ocajaka, BbIIEJICHUE Tas3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHs ), paclOo3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKIMi Ha HOHBI, pEIICHUE
HKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJibl 4 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHYECKHE CBOWMCTBA HA MNpUMEpPEe  XJjopa
(B3aMMOJCICTBUE C METaJUIaMHM, HEMETajulaMH, WIeJI0YaMu). XJIIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE, IMPUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHU3M 4YeJioBeKa. BakHeWlnue XJIOpUAbl U HX
HAXO0XJICHUE B MIPUPOJIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U Cephbl. AJIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTBa cepbl. CepoBoopos, cTpoeHue, GU3NYECKUe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nueckne H XHUMHYECKHE CBOMcCTBa (00IIuMe Kak
NPEICTaBUTENA Kjlacca KHCIOT W chenuduyeckue). XHUMHUYECKHE pPEaKIuu,
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Jeallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a IMONy4YeHHUs CEpHOM KHCIIOTHI.
[Ipumenenue ceproi KUCIOThI. CONMM CEpHOW KUCIIOTHI, KAUECTBEHHAs pEaKLMs Ha
cynbdar-uoH. HaxoxxnaeHue cepbl U €€ COCIMHEHUN B MpUPOAC. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COEAMHEHHUSIMU CEpbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPEe0TBPAIICHHUS.

OO6miast xapaktepucTtuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
(du3nueckre U XuMHUecKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKre 1 XUMUYECKHAE CBOMCTBA, TOJydeHHe U puMeHeHue. Coau aMMOHUS,
uX pU3NUECKNEe U XMMUYECKHE CBOWCTBA, MpUMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJydeHHe, (PU3MUYECKUEe M XUMHUYECKHe
cBOMcTBa (0OIIME Kak TMPEACTaBUTENsl Kiacca KHUCIOT U cruenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yno0peHuil. XuMHUYeCKOe 3arps3HeHUE OKPYIKAIOIICH CPelbl COSTMHCHUSIMU a30Ta
(KUCIIOTHBIE MOXKAH, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTponueie Momudukauu Qocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucinota, pu3NIECKUe U XUMUIECKHUE CBOICTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yI00PEHHIA.

Ob6mrast xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHCICHHUS.  YTIEpoJd,  aJUIOTPOIIHbIE
MoAu(pUKALIUM, pACIPOCTpaHEHUE B TpUpoJe, (U3UUeCKue U XUMHUUYECKHE
cBorictBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuabl yriepoja, ux
busnueckue W XWUMHUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBBIC OpPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1nobanbHOrO MOTEMJIEHUS KJIMMAaTa, TMapHUKOBBIN
addekt. YronpHas KUCIoTa U €€ Colu, X (PU3MYeCKUe U XMMUYECKHE CBOMCTBA,
nojiyueHue W npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIICHHOCTH W CEIHCKOM
XO3SUCTBE.

[TepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHUKH YTIIEBOJIOPOAOB (Yroiib, TPHUPOAHBIA Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaAX, OelIKaxX, YIJIeBoJlax — U UX
pojii B OKM3HM 4eloBeKa. MarepuallbHOE €JIMHCTBO OpPraHMYECKUX U
HEOPraHWYECKUX COETMHEHU.

Kpemuuii, ero Qusuueckue M XUMHUYECKHE CBOWCTBA, IIOIYyYEHUE W
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npenacrtaBieHus o0
okcuae kpemuus (IV) u kpemHueBoil kuciore. CHUIMKAThI, UX WCIOJIb30BAHUE B
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ObITY, B TIPOMBIIIUICHHOCTU. BakHeilline CTpoWTENbHbIE MaTepHalbl: KEpPaMHKA,
CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCMOJIb30BaHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 0Opa3I[OB HEOPTaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkarommue (GU3NIECKHE U XUMHUUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o00pa3namMyd XJIOPUAOB (TaJOTeHUIIOB), O3HAKOMJICHUE C
oOpasmlaMu  ceppl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyriMBaHUs caxapa Ioj JAeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3YYEHHE XUMHYECKUX CBOWCTB
pa30aBI€EHHON CEPHOU KUCIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIuu Ha CyJibdat-
WOH W HAOJIOJieHWEe TpHu3HakKa e€ MPOTEKaHWs, O3HAKOMJIEHHWE C (HU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa M HX coeAUMHEHUH (BO3MOXKXHO HCIIOIb30BAHUE
BUJICOMATEepUalIoB), oOpa3iaMu a30THBIX U (OChHOPHBIX yAOOpEHUM, MOITyUYeHUe,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHMs U (pochaT-noH W u3ydeHre MpU3HAKOB
UX IPOTEKAHUsI, B3aMMO/IEICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCJIOTHI C MEABIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHUE Mozenein
KPUCTANIMYECKUX peIETOK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTHBOTa3a, MOJydeHHE, COOMpaHue, paclio3HABAaHUE M H3yUCHHE
CBOMCTB YTJIEKHUCIIOTO ra3a, MPOBEJICHUE KaueCTBEHHBIX peakinii Ha KapOoHAT U
CUJIMKAT-UOHbl U H3YyYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIMEN CHJIMKATHOM MPOMBIINUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 o TeMe «BakHeinme HeMEeTaIIbl U UX COCTUHEHUS.

MeTasibl 4 MX COCAMHEHM S

OO6mrast xapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nojiokeHus B llepumomuueckor cucreme xumuuyeckux snemeHtoB [, .
MenpaeneeBa u cTtpoeHusi aToMoB. CTpoeHHE MeTa/uioB. MeTtamnuyeckas CBSI3b U
METAUIMYECKAS ~ KPUCTAJUIMYECKAss  PEmETKA.  DJIEKTPOXUMUYECKHU Pl
HanpsHDKeHUH MeTaiuoB. OU3NYecKne U XUMUYECKHUE CBOWCTBa MeTayioB. Obmue
CrocoObl MoMy4YeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUMA,
OpoOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTampl: nonokeHue B llepuognueckon cucrteMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpO€HHME UX aTOMOB, HaXOXJIEHUE B MPUPOJE.
duznyeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuasl u
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TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHBIX METaIOB M HX
COEIMHEHUM.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXXCHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BakHeilmue coequHeHHS KalbluUs (OKCHJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B npupone. PuU3NUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCHUIbl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJbLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).
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Meswcnpeomemnule ceaszu

Peanuzanus MexnpeaMeTHBIX CBsA3€H NMpuU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIONb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TOHATHH, SBJSIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mre ecTeCTBEHHO-HAY4YHbIE TMOHSATHSA: HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCH(pUKAIMs, TIEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNUE, W3MEPEHHE, MOJIeTb, SBIICHHUE, ITAPHUKOBBIN
3¢ exT, TEeXHONTOT S, MAaTEPHUAITBI.

duznuka: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHI,
U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsiji, MPOBOJHHKH,
MOJTYIIPOBOJHUKH,  JHUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
peméTKa, CruiaBbl, (U3MUECKUE BEIMYUHBI, SIUHUIIBI MU3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATbHBIE
yI0OPEHMS, MUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE MOPOJIBI,
M0JIE3HBIC MCKOIaeMblIe, TOTLTUBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOydeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMM UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMM TIOBEICHHMS U CIIOCOOCTBYIOT TMpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIMN O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUA W
paclIMpeHre OMbITa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpuoTHYEeCKOro BOCIMTAHUA:

LEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIUI0, TOHUMAHUSI 3HAYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQoOpmaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYyruxX  BHUAAX
NEeSITeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUH Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIMIOJHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIIECCE OTOW y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKHM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3)leHHOCTH HAYYHOI' 0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU WU COCTABISIOLINE
OCHOBY JJI TTOHUMaHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IMPOIECCOB M SIBIICHHM,
MO03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4YeOHBIMM TEKCTaMM, CIPABOYHOMU
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JUTEPATYPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4)popMupoOBaHNSs KYJIbTYPbI 310POBbSI:

OCO3HAaHMWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5)Tpy10BOro BOCIUTAHUSA:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMCHEHHUSI TPEAMETHBIX 3HAHUN TI0 XHUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6)3K0/10TN49eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMETHBIX PE3yIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEIMETax M MO3BOJISIIOT Ha
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OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHble yueOHbIE NeWCTBUS (I103HABATEIbHbIC,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpble oOOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBIEHHUIO YYEOHOMU
NESATENBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jorn4eckue AeucTBUS:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKUX MOHATUM (BBLACISATH UX XapaKTEPHBIC
NPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTUSMH), UCIOJIb30BAThH
MOHATHS ISl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpUU JUISl KJIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICCTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIE, JE€AYKTUBHbBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpOllECCe IMO3HAHUS TMOHATUS (TMpPEeaMETHbIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ dJEMEHTa), XMMHU4Yeckas ¢opMyna W YypaBHEHUE
XUMUYECKON peaKkIuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHBIX 3aj1a4, ¢ YUETOM
ATUX MOJICTILHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMT,
BBISIBIISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciiegoBarejLCKue 1eMCTBUA:

YMEHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCH B Kay€CTBE HHCTPYMEHTA
NO3HAHUA, a TaKKe€ B KAyeCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 110
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHHE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3alMM W TIPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEJOBAHUS, COCTABIATH OTUET
0 MpoJeIaHHON pabdore.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KpPUTUYECKH OIEHHWBATH MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;
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YMEHHE MPUMEHTh Pa3InyHble METOJbl U 3alpOoChl MPU MOMCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 3a/a4 OMpPeNeIEHHOTO THITA, MPUOOPETEHHE OIbITa B
o0JacT UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOT'O HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBIeHUsT HHGOPMAIINH U
WLTIOCTPUPOBATh pEIIaeMble 3aladdl HECJIOKHBIMH CXEMaMH, JharpaMMaMHu,
apyrumu popmamu rpaduki U UX KOMOMHALUSAMY;

YMEHHE HCIONb30BaTh U AaHAIU3UPOBAaTh B Ipoliecce Y4YeOHOH W
UCCIIEJIOBATENIBCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHKATHBHBbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHHSI ~ TPEACTaBISATh  TOJY4YEHHBIE  PE3yNbTaThl  IO3HABATEIbHOM
JESTeNIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTEIbHOM M HMCCIIEJIOBATENBCKON  NIEATENBHOCTH TNPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHHE KpUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOThI U JpyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSATeIbHOCTh, BHIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJIATh WIU KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JIEWCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCTIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, TIPe/IaracMbIe B yCIIOBUH 3aJaHU.

HPEIMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3yibTAaTOB IO OCBOCHHUIO 005S3aTEIBLHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW pabodeil mporpaMMoHu,
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BBIJICNIAIOT: OCBOCHHBIC OOYYaIOIIMMUCS Hay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
nercTBul, crnenuduueckue IS OpeAMeTHOHM o0nacth  «XUMHUS», BUJIBI
JEATeIbHOCTH 1O  MOJYYEHUI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalni,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSITHN: aTOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOJHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJICKTPOOTPUIIATEIHHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakiusi, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMEUICHUs, pPeaKuu
o0MeHa, PK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOM A((EKT peakiium,
SAIpO aToMa, HJIEKTPOHHBINM CIOM aroma, aToMHas oOpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBa
(mpolLleHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHITHUH H
MPUMEHSITh 3TH TOHATHUS MPU ONMMCAHUH BEIIECTB M UX MPEBPAILICHH;

* HCIOJB30BaTh XHMMHUYECKYIO CHUMBOJIMKY [iJIi COCTaBjieHUs (opMy
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUS  JJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MIPUHAJJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCAUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica Ilepuogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepromuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATH M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMBbl XHMHYECKHUX DJJEMEHTOB: pa3iuyaTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie U
OOJBIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabaune «llepuomuueckas cucTteMa XuMHYeckux diemeHToB [[. U
MeHnpeneeBay ¢ UYHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeiesieHHe X M0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMEHTa Mo Qopmylie
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPALMU MBICIUTEIILHON NEATeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pPEAKLHM, €eCTEeCTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUA — HAONIOJIEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBWUJaM  TMOJIb30BAHUS ~ XMMHYECKOWM  TOCYAOM U
7a00paTOpHBIM O0OpYJOBaHMEM, a TakXKe MpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydenus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (eKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U
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HeoOpaTUMBbIE pEaKlUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJaccy COEIMHEHHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepumogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath TMOHSATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsa  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHue HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MaliblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIIECTB, TMOATBEPXKAasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO
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oOMeHa, ypaBHEHHUs peEaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKIuu;

co0JIr01aTh IpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCy 101 U
7a0opaToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke IpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININE  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Ccyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX pacTBOpaX HEOPTAHMUECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMH MBICTUTEIIBHON JEATeIbHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpEHHe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBI ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB DiIeKTPOHHBIE
Ne HaumeHnoBaHue pa3jiesioB uppoBbIe
pasi Kontpoabubie | IlpakTudyeckue (unpp )
n/m | HTeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1.IlepeoHayaibHble XMMHYECKHE IIOHATHSA
XuMus — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUICCKON https://m.edsoo.ru/7f41837¢
JIeATEIIbHOCTH YEJIOBEKA
12 BeiiectBa 1 xXuMu4deckue 15 | bu6nuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pasnen 2.BaxHelue npeacTaBuTe/ M HEOPraHMYECKUX BELIEeCTB
)1 Bosayx. Kucnopon. 6 bubmuoreka [JOK
’ ITousttre 06 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o g 1 bu6mmorexa [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 5 1 1 bubmmorexa [IOK
’ 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChl EuG 1OK
noIMoTEKA
2.4 HEOPraHUYECKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢c
COCIMHEHUI
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Hroro no pazgeny

30

Pasznea 3.Ilepuoguyeckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3jemMenToB /. U. MenaeneeBa.

Crtpoenue aToMoB. XUMHYECKAasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN

[Tepronuueckuii 3aKOH U
[Tepuoanueckas cuctema

bu6mmorexa [IOK

3.1 XUMUYECKHUX dJIEeMEHTOB JI. 7
https://m.edsoo.ru/7f41837¢
N. Menpneneesa. Ctpoenue
aToMa
XHUMHUYECKas CBA3b.
39 OKuCIUTENbHO- g bubmuoreka [JOK
’ BOCCTaHOBUTCIILHBIC https://m.edsoo.ru/7f41837¢
peakuuu
bu6mmoreka [IOK
4! 1
TOro 1o pasaey > https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 Bubmaorexa TOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KJIACC

KoanuecTBO 9acoB Di1eKTPOHHBIE
Ne HaunMmeHnoBaHnue pa3geioB ndposbie
pasi Kontpoasnbie | IlpakTtuuyeckue (unpp )
n/m| HTeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1.BemecTBO U XUMHYECKHE PeaKIIHU
[ToBTOpeHnue u yrnyOieHue
1.1 3HAHUM OCHOBHBIX Pa3AeiIOB 5 1 bubmmorera [IOK
’ pasit https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
’ XUMHUYECKUX PEAKIUI https://m.edsoo.ru/7f41a636
DNEeKTpOoNUTHYECKAs
1.3 ncconuanus. XuMudeckue 8 1 1 bubnmnorexa [IOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKkiu B pacTBOpax
Wroro no pazneny 17
Pa3zgen 2.HeMeTa/JILI M X COCTHHEHUS
OO6mias xapakTeprucTruKa
bu6mmorexa [IOK
2.1 XUMHYECKHUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO6mas xapakTeprucTuKa
9 XHMUYECKHUX DJICMEHTOB 6 bubmmorexa [JOK
’ VIA-rpynmnsl. Cepa u eé€ https://m.edsoo.ru/7f41a636
COEUHEHHUS
)3 OO01mas xapakTepucThKa 7 1 bubnnoreka [JOK
’ XUMHUUYECKUX IIEMEHTOB https://m.edsoo.ru/7f412636
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VA-rpymmsl. A30T, pochop
Y UX COCIMHEHHS

OO6mias xapakTepucTruka

24 XAMUYECKHUX JIEMEHTOB g bu6mmorexa [IOK
' IVA-rpynnel. Yrnepoa u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS
Hroro no pazaemy 25
Pazngen 3.MeTasiibl M UX COeAMHEHUS
bu6mmorexa [IOK
3.1 06 5 4
HIHE CBOHCTRA METAIITOB https://m.edsoo.ru/7f41a636
39 Baxneline MeTajuibl U X 16 bubmuorexa [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Paznen 4. Xumusi 4 oOKpyKamomas cpeia
41 BemectBa u matepuaisl B 3 bubnuorexa [JOK
' YKM3HHU YelIOBEKA https://m.edsoo.ru/7f41a2636
Hroro no pazgeny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne ara OBbIE
Tema ypoka Konrpouabnsie | IIpakTuueckue Aat ppoBEI
n/n Bcero H3y4eHusi | oOpa3oBaTeJbHbIC
padoThI padoThI
pecypcsl

1 IIpeamer xumun. Poabs xumuu B ] C bubnuoreka [IOK
YKU3HU YyernoBeka. Tenna u Bemecrsa https://m.edsoo.ru/ff0d210¢c

) ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 C bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsl B 1abopaTopuu U bubmuoreka [IOK

3 < | C
pUEMBI OOpALLIEHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucThie BEMIECCTBA U CMECH. | C bubnuoreka [JOK
Crioco0bl pazaeneHus: cmece https://m.edsoo.ru/ff0d26ca
[TpakTudeckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 C bubmorexa [IOK

A o PMEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU ITOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1 C
TOMBILH MOJICKyIIH! https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIIEMEHTbhI. 3HAKU | C bubnuorexa [JOK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 I1 1 C

POCTHIE H CONHHIE BetmecTRa https://m.edsoo.ru/ff0d2a6¢
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but6mmoreka [JOK

9 ATOMHO-MONCKYIISIPHOE YUCHHE
YIPHOC Y https://m.edsoo.ru/f0d2d50
3aKO0H IMOCTOSHCTBA COCTaBa
10 BelecTB. XuUMHU4eckas opMyIa. bubnmnoreka [JOK
BaneHTHOCTh aTOMOB XMMHYCCKUX https://m.edsoo.ru/ff0d2eae
9JIEMEHTOB
OTHOcHTENIbHAS aTOMHAs Macca.
11 OtHOCUTENbHAS MOJICKYJIApHAS bubmorexa [IOK
YIAp https://m.edsoo.ru/ff0d323¢
macca
12 MaccoBas 1011 XHMHUYECKOr0o bubnunoreka [JOK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BeniecTBa. MoJib. bubnuoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckue U XUMUYECCKHE bubnuoreka [JOK
SIBJICHUSI. XUMHWYECKasl pEaKIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBHsI IPOTEKAHUS bu6mmoreka [IOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al16
16 3aK0OH COXpaHEHHUsI MacChl BEIIECTB. bubnmoreka [JOK
XVAMHYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koau4decTBa, MacChl
17 BCIIIECTBA M0 YPaBHCHUSIM bubmorexa [IOK
HI yp . https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIui
Knaccudukammst xumuaeckux
18 €aKIui (COeqMHEHUS, PA3I0KEHUS bubmorexa [IOK
peakdl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
. but6mmoreka [JOK
19 M. B. JJoMmOHOCOB — y4€HBIii- nonmorexa I

https://m.edsoo.ru/ff0d40c4
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sHukIoneauct. O0o0mene u
CHCTEMATH3alAs 3HAHUI

Kontponbnas padota Nel o teme

20 «BemrecTBa 1 XUMHUUECKHE 1 bubmmorexa TIOK
B https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3nyx — cMmech razon. Cocran
21 Bo3ayxa. Kuciopong — »ieMeHT u bubmmorexa TIOK
Ayxa. po https://m.edsoo.ru/ff0d448e
npoctoe Beuectso. O30H
dusnueckne U XUMHUYECKHE
” CBOICTBaA KHCIIOpoaa (peakiuu bu6muoreka [IOK
okucienus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoOblI 1mosTyueHus KUCI0pOAa B
23 J1a00PaTOPUHN U IIPOMBIIIIIIEHHOCTH bubnnorexa LIOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne kuciopoaa
TennoBoit 3¢ ekt XuMuIecKoi
24 peakIu, MOHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM YPABHECHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKHUX PEAKIIUIX
Tomnuso (HebThb, yroab U METaH).
25 3ar HSHGI-EI/qul;O3 yxa CHOCOOBI lro buGmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonyuenne u cobupanue buGmorexa LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €T0 CBOMCTBY
7 Bomopon — anemeHT u mpocToe bubmuoreka [JOK

BemecTBo. Haxoxaenue B nmpupoie

https://m.edsoo.ru/ff0d4dd0

29



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

dusnueckne 1 XUMHUIECKHIE

but6mmoreka [IOK

28 cBoiicTBa Bojopoda. IIpumenenne
Aopoda. 1p https:/m.edsoo.ru/fR0d4ddo
BOZOpOJA
but6mmoreka [JOK
29 ITonsATHE O KUCIOTAX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI OTy4eHUs BOAOPO/Ia B bubnmnoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas pabora Ne 4 o Teme
31 «ITomyuyenne u coOupanme bubmorexa [IOK
Y P o https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUYEHHUE €r0 CBOWCTBY
1 MossipHbIii 006EM Ta30B. 3aKOH bu6mmoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0b€Ma, KOJIUYECTBA
33 BEIIECTBA ra3a o ero W3BECTHOM bubmorexa LIOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BeEIlleCTBA WIH 00BEMY
Brrunciaenus 00EMOB ra3os 110
34 ABHEHHUIO PEaKI[UM HA OCHOBE bubmorexa [IOK
yp “p 8 . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHEIX OTHOIIIEHUH Ta30B
35 dOu3nYeCKUe U XUMUYSCKUE bubmuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Toasitue 00 bubmmoreka [JOK
UHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 HacelieHHbIe 1 HEHACHIIICHHBIE bu6mmoreka [JOK

PaCTBOPEIL. Maccosas JOJIA
BCHICCTBA B paCTBOPEC

https://m.edsoo.ru/ff0d5b40
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[TpakTrueckas padorta Ne 5 mo reme
«IIpuroroBrienue pacTBOPOB C

but6mmoreka [IOK

38
ONpeAcIEHHON MacCOBOU TOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas pabota No2 mo teme 1 bu6muoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaius, bu6muoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa OK
’ https://m.edsoo.ru/ff0d664¢e
aM(OTEPHBIX OKCUIOB
4 OcHOBaHUS: COCTaB, bubnuoreka [JOK
KJaccu(uKanusi, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue U XMMUYECKUE CBOMCTBA bubnuorexa IIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, but6mmoreka [{OK
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue 1 XuMHUECKHUE CBOMCTBA but6mmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa,
46 cnocoérfl) TTOJT q)eHHﬁ XI/IMI/IHZ(I?KI/IC bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOIMCTBa
[TpakTuyeckas padora Ne 6.
47 Pemenue skcnepuMeHTanbHbIX bubnmnoreka [JOK

3a7a4 1o TeMe «OCHOBHBIE KIIACCHI
HeOpFaHI/ILI€CKI/IX COGILI/IHGHI/If/'I»

https://m.edsoo.ru/00ad9b7¢c
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I'eneTnueckast cBA3b MCXKIAY

but6mmoreka [IOK

48 KJIaccaMH HEOPTraHUYECKHUX
. p https://m.edsoo.ru/00ad9a50
COeIMHEHNH
49 O00011IeHIE U CUCTEMATHU3AIUS but6mmoreka [IOK
3HaHUH https://m.eds00.1ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHEIE KJIACCHI 1 bubmmorexa TIOK
o https://m.edsoo.ru/00ad9¢1a
HEOPraHUYeCKUX COCAMHEHUI
[TepBbie OMBITKH KIacCUPUKAITIH
51 XHUMHYECKHX 3J1eMeHTOB. [loHsaTHE O bubmorexa OK
’ https://m.edso0.ru/00ad9ffa
IpyIIax CXOAHBIX HJIEMEHTOB
[Iepuoanueckuii 3aKOH U
59 IIepuonnueckas cucrema bubnuoreka [IOK
XUMHUYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonpl, rpyIMIEL, IO TIIIBI buGnnorexa LIOK
PHOZEL, TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnuorexa [JOK
siaep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI09eK
55 aToMOB 31eMeHTOB [leproanueckoi bubmmorexa TTOK
pHOA https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MeHnaeneeBa
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [leproauyeckoro 3akoHa bubnmnoreka [JOK
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JUTSl pa3BUTHS HAYKH U IPAKTHKH. J].
N. MenaeneeB — yu€HbIH, Tle1aror
U TPaXJIaHUH

https://m.edsoo.ru/00ada96e

BHCKTpOOTpI/II_[aTCJIBHOCTB aTOMOB

but6mmoreka [IOK

58
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab&
but6mmoreka [JOK
J4!
>9 OHHaA XHMHUHCECKAA CBAD https://m.edsoo.ru/00adac34
60 KoBasientHas nonsipHasi XuMu4ecKas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrHas HenossipHast bub6nuoreka [IOK
XUMHUUECKas CBSI3h https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 C
TCMCHB OKHCICHHIA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIU bubmorexa OK
https://m.edsoo.ru/00adb076
KonrponsHast pabora Ne4 o reme
65 «Ctpoenue atroMa. XUMHUYECKast 1 bubnnorexa LIOK
P ' https://m.edsoo.ru/00adb486
CBSI3b)
66 PezepHblit ypok. O0001IeHNE 1 bubmuoreka [IOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepHblit ypok. O000meHne 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O000meHne u bubmuoreka [IOK

cUCTeEMAaTHU3allUud 3HAHUU

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

34




9 KJIACC

KoanuyecTBo 4acoB

DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrtpoasnsie | IIpakTuyeckue A bp
n/n Bcero H3ydYeHHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepuonrueckuil 3aK0H.

1 IIepuonnueckas cucrema 1 C bubnuoreka [IOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 C bubmmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIIATypa | C bubnmnoreka [JOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMUYECKOM CBSI3U U THITBI | C bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IloBTOpEHuE U yrirydneHue | | C
3HAHUI OCHOBHBIX Pa3/eiiOB Kypca
8 kimacca»

Knaccudukanmst XumMuaecknx

6 €aKILM 0 pa3InYHbIM 1 C brbmmorexa LOK
p P https://m.edsoo.ru/00adbeb0
MIPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMUYECKOI

but6mmoreka [{JOK
7 peakuuu. [ToHsITHE O TOMOTEHHBIX 1 C

U ICTCPOrCHHLIX PCAKIHAX

https://m.edsoo.ru/00adbe9a
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TTousTre 0 XUMHYECKOM
paBHOBecHH. DAaKTOPHI, BIHSIONTUE

8 Ha CKOPOCTHh XUMHUYECKOHN PEAKIINU bubnmorexa LIOK
p peaKtt https://m.edsoo.ru/00adc28¢c
U TIOJIOKEHHUE XUMUUECKOTO
paBHOBECHS
9 OKucauTenbHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIE pEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTUYECKON
10 ncconuanuy. CUiIbHEIE U c1a0ble Enbmorexa ITOK
A HATH. https://m.eds00.ru/00adcd68
3JEKTPOJIUTHI
11 MoHubIe YypaBHEHUS PEAKIIUNA bubnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHMH B CBETE but6mmoreka [{JOK
npeAcTaBIeHUHN 00 https://m.edsoo.ru/00add5d8
3IEKTPOJUTUYECKON AUCCOLMALIHI
XUMHUYECKHE CBOWCTBA COJIEH B
13 CBETE IpeACcTaBICHUI 00 bubnmorexa LIOK
pea . https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON AUCCOLMALIIHI
14 IlousTue o ruaponnse cojen bubnnorexa LIOK
b https://m.edsoo.ru/00add9d4
15 O06o001IeHNe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTryeckas padora Ne 1.
16 «Perrenue dKCrepuMEHTAIILHEIX Bubmiorexa IIOK
p https://m.edsoo.ru/00addbfa
3amau»
17 KonTponbnas padora Ne2 no teme 1 bubmuoreka [{JOK
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«DIEeKTPOIUTHYECKAS
nucconuanus. XUMHUECKHe
peakiuu B pacTBOPax»

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

OO01mas xapakTepucTuKa

. bubnuoreka [JOK
18 rajoreHoB. XMMHUYECKHUE CBOMCTBA
https://m.edsoo.ru/00addfe?
Ha [puMepe Xjaopa
XnopoBogopoa. CossiHas KUCIOTA,
19 XI/IMII;‘ICCKI/I: CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00ade104
MOJIyYeHue, IpUMEHEHUE
IIpakTuyeckas padora Ne 2 o
20 teme «llosyuenue conssHOU Bubmmorexa I[IOK
Y . . https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3yYeHHE €€ CBONCTB»
Briuncnenust no ypaBHeHUSIM
21 XUMHYECKHUX PEAKIUM, ECIIU OAUH bubmorexa [TOK
peaKiut, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
” OO01mas xapakTepucTHKa bubnmnoreka [JOK
31eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AoTponHbIe MOIUPUKAIINN
” cepsl. Haxoxnenue cepsl u eé bubnmnoreka [JOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoa0pOI, CTPOEHHUE,
24 (bnznqecxge u Xli)mquKne bubmmorexa OK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcupl cepsl. CepHast KHCIIOTA,
bubnuorexa [JOK
25 (bU3MYEeCKre U XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28

37



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XWMHYECKUE PEAKITNH, JICKAIINE B
OCHOBE MPOMBIIIIEHHOTO crtoco0a
MOJTyYEHHUsI CEPHOMN KUCIIOTHI.

but6mmoreka [JOK

26
XHUMHUECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlEe cpeabl
COCIMHEHUSIMU CEPbI

7 Beruucnenue MaccoBoil 10U bubnuoreka [JOK
BBIXOJIa TPOAYKTA PEAKIIUN https://m.edsoo.ru/00adec8a
OO1m1ast xapakTepUCTHKA
371eMeHTOB VA-rpynmsl. A3oT,

28 acIpocTpaHeHue B MPUPOJIE bubmorexa [TOK
paclipoctp PHPOJIE, https://m.edsoo.ru/00adeea6
(bU3MYeCcKre U XUMUYECKHE
CBOICTBa
AMMHuak, ero puznyeckue u

29 XHMHUYECKHE CBOMCTBA, MOIYyYCHHE bubmorexa HOK

’ y https://m.edsoo.ru/00adf004
U IPUMEHEHUE
[IpakTuueckas pabora Ne 3 o
30 teme «Ilonyuenue ammuaka bubmmorexa [IOK
y . ’ https://m.edsoo.ru/00adf180
HU3y4YEHHUE €r0 CBOMCTBY

31 A30THas KUCoTa, €€ husnueckue bubnuorexa [JOK
1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U CONEH
aMMOHMS B KAUECTBE

1 MUHEPATBHBIX YI00PEHHIA. bu6nuoreka IIOK

XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIEeH Cpeabl
COCIMHEHMSIMU a30Ta

https://m.edsoo.ru/00adf518
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®docdop. Oxcua pochopa (V) u
dbocdhopnas kucnora, puznyeckue

but6mmoreka [IOK

33
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyYeHUe
Hcnons3zoBanue pocdaToB B
34 Ka4yeCTBE MUHEPAJIBHBIX bubnuorexa IIOK
ynoopenuii. 3arps3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOJHON cpenbl hocdhaTamu
Yraepon, pacnpocTpaHeHIE B
35 npu zﬂe (I;)mnljleCKII)/Ie u bubmorexa [TOK
pHpOe, . https://m.edsoo.ru/00adfd9¢c
XUMUYECKHUE CBOMCTBA
Oxcupsl yraepoaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHUE TPOOIEMBI bubmorexa [TOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
av)
N bubnuotexa [JOK
37 YronbHas KACIOTA U €€ CONU 1
https://m.edsoo0.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o
18 teme "[losydyeHne yriekucioro bu6mumoreka [IOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHauanbHBIE TOHATHS 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIIepoaa
. bu6mmoreka [{JOK
40 Kpemuuii u ero coeiuHeHus &

https://m.edsoo.ru/00ae080a
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[TpakTrueckas padota Ne 5.
Penienune skcriepuMeHTaTBHBIX

but6mmoreka [IOK

41
3a11a4 110 TeMe «Bakuenmne https://m.eds00.1ru/00ae0bf2
HEMETAIIBI U UX COCOUHCHUS
KonTponbnas padota Ne3 mo teme

42 «Baxkneinine HemMeTalIbl U UX 1 bubmmorexa HOK

https://m.edsoo.ru/00ae0el8
COCIMHEHMS»
OO01mas xapakTepucThKa
XHMUYECKHUX DJICMEHTOB —

13 MeTaJuioB. MeTtajuinueckas CBs3b U bubmuorexa [JOK
METAJUINYECKAS KPUCTAILINIECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOIICTBA METAJIIOB.

44 OIEeKTPOXUMHUUECKHI PSIIT buGmorexa LIOK

p . p https://m.edsoo.ru/00ael156
HanpsH>KEHUA METaJIOB
OO6mme crmocoOb! MOTyYeHUS
meTtamnoB. CriaBel. Berancnenms
but6mmoreka [IOK
45 M0 YPaBHEHUSIM XUMHYECKHUX
. https://m.edso0.1ru/00ael 156
peaKIuii, eciivi OJIMH U3 PEareHTOB
COJIEPKUT IPUMECH
46 IlonsTHE O KOPPO3UU METAJIOB bubmmorexa [TOK
pp https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 €JI0YHbBIC METaJLJIbI
1 https://m.edsoo.ru/00ae14b2

43 OKcuabl ¥ TUIPOKCUBI HATPUS U bu6muoreka [IOK

KaJlusa

https://m.edso0.ru/00ae14b2
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49 [IenoyHO3eMENBbHBIE METAILIbI — bubnmuoreka [IOK
KaJbILIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxnelime coeTMHEHNS KaTbLUS bubmorexa TIOK
a H https://m.edsoo.ru/00ael5e8
51 O06001IeHNEe U CUCTEMATU3ALIIHS
3HAHUU
59 JKécTkoCcTh BOJIBI M CIIOCOOBI €6 bubmuorexa [JOK
yCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o
53 teme "YKECTKOCTh BOABI U METO/IBI bubmmorexa [TOK
N " A A https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 N — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBONCTBA OKCHIA U bubnuoteka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
56 XK
eIe30 https://m.edsoo.ru/00ael1d86
57 Okcubl, TUIPOKCUIBI U COJIH bubnmnoreka [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35¢6
58 O060011IeHNEe U CUCTEMATU3 A
3HAHUU
[IpakTuyeckas padora Ne 7.
59 Petrenue skcniepuMeHTATbHBIX bubnmnoreka [JOK
3aja4 1o teme «BakHeme https://m.edsoo.ru/00ae3de8
METaJUIBl U UX COCTUHEHUS
60 Brrunciienus o ypaBHEHHSIM bu6mmoreka [JOK
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XUMUYECKHUX PEAKIIUN, €CITH OJIUH
W3 pEareHTOB JIaH B M30BITKE WIIH
COJICPKUT pUMecH. Brruncienus
MacCOBOM J0JIM BBIXOJa IPOYKTa
peakiumn

https://m.edsoo.ru/00ael750

O0001IeHrE U cCUCTEMAaTU3 AU

61 . 1
3HaHUI
KonrtponbHas padora Ne4 o reme
62 «BaxHenmme MeTaJlIbl U UX 1 1
COCIMHECHHUSI»
63 BemecrtBa 1 maTepuaisl B | bu6nmoreka [IOK
[OBCEAHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka [JOK
OKpYKarOIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bu6nuoreka [IOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHNE 1 | bu6muoreka [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O6o01IeHNE 1 | bu6muoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PesepBHelit ypok. O6001IeHNE 1 | bu6muoreka [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

42



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

e Xumus. 8 knacc/T'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnronepHoe obiectBo , M3natensctBo «IIpocBemienuey;
e Xumus 8 knacc: yueonuk O.C.I'abpuensin.-3-e uza., nepepad.-M.: Jlpoda,
2014.
METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

e Tabpuemsm, O. C. Xumus. 8 kiacc: y4eOHUK /15
obmeobpazoBarenbHbix yupexaeHuit O. C. 'abpuensa. -M.: JIpoda,
2007.

e COOpHUK MaTepHUasoB MO pean3aluu GpeaepaibHOr0 KOMIIOHEHTa
rOCyIapCTBEHHOTO CTaHAapTa 0011ero oopa3oBaHus B
00111e00pa3oBaTeNbHbIX yUpexKaeHusx Bonrorpaackoi o0aacTu -
Bounrorpan: Yuurens, 2006.

e Tabpuemnsn, O. C. Xumus. 8 ki1acc: KOHTPOJIbHBIE U TIPOBEPOYHBIE
pabotsl O. C. 'abupuensin u ap. - M.: poda, 2003.

e Tabpuensn, O. C. Xumus. 8 knacc: pabouas tetpajipb k yueOnuky O. C.
["abpuensana O. C. 'abpuensn, A. B. fdurykosa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

MynbTuMeauitHbIe 00pa3oBaTeIbHbIE PECYPCHI.
e http://www.chemnet.ru

I'azera « Xumus» u cauT Juis yunuTtens «f uay Ha ypoK XUMUAW»

e http://him.1september.ru.
Enunas komnekuus LIOP: [IpeameTHas kojnekuus « XUMUS»
e http://school-collection.edu.ru/collection/chemistry.

e http://rushim.ru/books/books.htm.
DnexkTpoHHasi OMOIMOTeKa yueOHBIX MaTepUaIoB 1Mo XuMHUK Ha mopTasie Chemnet
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https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
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