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HHOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepanbHON padoyeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUU MPENOAaBaHusl YIEOHOTO MpeaMeTa « XUMUSDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHE O IIENSIX, OOIIEW cTpareruu
o0yueHusl, BOCIUTAHHS W Pa3BUTUS OOYYAIOMIUXCS CPEACTBAMH Y4eOHOIO
npeaMeTa, YCTaHABIIMBAET o0si3aTeNbHOE peaMETHOE COJIepKaHue,
peaycMaTpUBaeT paclpeiesieHHe €ero Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazzienaM W TeMaM MPOTrpaMMbl O XHMHUH, OINPENENseT KOJWYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEI0BAaTEIbHOCTh ~ M3YUYEHUS] XUMHU C YU4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTrO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessIeT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHUM K
pe3yibpTaTamM 0O0y4YeHUs XUMUW Ha YPOBHE 1IEJIeH N3YUYeHUs MPEIMETa U OCHOBHBIX
BUJIOB Yy4E€OHO-IIO3HABATEIbHOM JEATEIbHOCTU OOYYalolerocs I0 OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XHMHH CIYXXUT OCHOBOM sl (OPMHPOBAHUS MHUPOBO33PEHUS
00yyaromierocs, €ro MpeACTaBICHU O MaTEpUATBLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (POopMUpPYEMbIE€ XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSIX PEHICHUS TJI00ATbHBIX
npo0ieM yCTOMYMBOTO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
dbopMUpOBaHUS KYJIbTYPHI JIAYHOCTH, €€ 00IIeH 1 ()yHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIPHOW  y4eOHOW  JESTeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJ0BATEIbCKMX YMEHHMM, HEOOXOJMMBIX KakK B
TTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHenu(UKON Hay4HOrOo MBIIUICHUS, 3aKIa/JbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET dbopMHUpPOBaAHUIO LIEHHOCTHOI'O OTHOULIEHHUS K
€CTECTBCHHO-HAYYHBIM 3HAHUSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B
IKOJIOTHYECKOE 00pa3oBaHNEe 00YJIArOITUXCS.

JlanHbple HampaBiieHUs B OOYYEHMH XHMHHM OOECHEUYHMBAIOTCS CHEelUpUKON
COICp)KaHUsl  y4yeOHOTO  TpeAMETa, KOTOPBIM  SIBISIETCS  IEarorMuecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OIpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011IeT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa cojepkaHus MPOTPaMMbI MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 mnojaxoga K €€ m3ydeHuto. CoaepkaHHWE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. . MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— TpeacTaBlieHUd 00 AIEKTPOJUTUYECKON JHUCCOIMAlMA BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKHU
MOJIYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIIUA OOBSACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYy4YCHUS
V3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIICH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHIO U
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C HPHUBICUCHUEM
3HAHUM W3 paHee M3YUYCHHBIX Y4eOHBIX NpeaMeToB: «OKpYKaOIMMUA MUDPY,
«buomnorus. 57 knacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpOBaHME 3HAHUN OCHOB
XUMUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KAaK OJHOTIO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBl XMMHUYECKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUSCKHUX ITOJIOKCHHM,
JOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



npuOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHHWS TP HU3YYEHUU BEIIECTB U
XUMUYCCKUX PEaKIui, B (GOPMUPOBAHUH M PA3BUTUHU IMTO3HABATEIBLHBIX YMEHUN U
UX TIPUMEHEHWH B Y4YeOHO-TIO3HABATEIIBHOW ¥ Y4YeOHO-UCCIIEN0BATEIHCKON
NEeSTeNbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOrO OOpallleHHss C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXXKHOE
3Ha4YCHHUE TPUOOPETU TaKUE 1IEIH, KaK:

— (dopmMupoBaHHE HMHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHMIO, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY MPUHSITHIO PEIICHUNH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh  OOy4Y€HHs Ha CHCTEMaTH4YecKoe MpUOOIIeHUE
o0ydJaronmxcsi K CaMOCTOATEILHON IM03HABATEIIbHON JIEATEIIbHOCTH, HAyYHBIM
METO/IaM ITO3HAaHHS, (OPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yYarOIUMUCS
OTbITa PA3HOOOPA3HON MEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWSI, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUOB ICSATCILHOCTH;

— (opmupoBanue oOmEeld (QyHKIIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHUHA OOBSCHITH W OICHUBATH SBICHUS
OKPY>KaIOIIET0 MHpA, WCIOJIb3Ys 3HAHUS M OIBIT, MOJYYEHHBbIE MPU HU3YUYEHUU
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOjeM B TOBCETHEBHOW KU3HU U
TPYZIOBOM JESITEIbHOCTH;

— ¢opMmupoBaHHEe y OOYyYaOMIMXCA T'yMAaHUCTHYECKUX OTHOIICHHA,
MOHUMAHUSl [IEHHOCTH XWUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TOBEAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBBS M OKPYKAIOMIEH TPUPOTHOU CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(uiisi U HAMPABICHHOCTH JajJbHEUIIETrO
0o0yueHus.

OO0miee 4YuCIO dYacoB, OTBEAEHHBIX JUISI H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XUMUU B )KU3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemecTBa. DuU3nMyECKUE CBOWCTBA BEWIECTB. ATrpEraTHOE COCTOSIHUE
BellecTB. [loHsiTHE O MeTOojaxX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CniocoOsI pa3eneHus cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE dJeMEHTbhl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCT aTOMOB XHMHYECKHX DJIEMEHTOB.
3akOoH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAasi aTOMHas —Macca.
OtHocuTenpHas MoJNEKyIsipHas Macca. MaccoBast J0JisE XUMHUYECKOrO 3JIEMEHTA B
COCIMHEHUHU.

KonnuectBo BemiectBa. Moiib. ModsipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHU.

du3nuecKrue U XUMUUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aKOH COXpAaHEHHsSI MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHU, 3aMEIICHHs], 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJ0H, MpaBHWIaMu pabOThl B J1a0OpaTOpuu U
npuémMamMu 0o0paleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
bU3UYECKNX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJACHCAIMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBICHUN, HAOII0/ICHUE U
OMKCaHUe TNPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THUIPOKCHUJIA
meau (II) mpu HarpeBanum, B3aumoieicTBHE kenes3a ¢ pactBopoM cosu meau (11),
U3y4YeHHE CIOCOOOB PA3IEIICHHS] CMECEH: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BbINIApUBAHUE, AUCTHILIIAIMA, XpoMaTorpadusi, MpoBeJeHUE OUYUCTKH TTOBApEHHOU
coyi, HaOJIOJICHWe W  ONHCaHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENed MOJIEKYJI
(IIapoCTEepKHEBBIX).

BaxHeiune npeacTaBuTe Il HEOPraHMYECKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — 3l1€MEHT U MPOCTOE
BemecTBO. HaxoknmeHue kucimopoma B Tpupoie, (GU3MYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune xucnopona. CrocoObl



MOJIYYeHHS] KUCTopoAa B J1abOpaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHCJIopoaa B ipupojie. O30H — ajuioTponHas MoAu(puKaIus KUCIOpoaa.

TernoBoit 3h(dEKT XUMHUYECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb MU METaH. 3arps3HCHHE
BO3/lyXa, yCWJICHHUE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — asnemeHT M mpocroe BewiecTtBo. HaxokaeHue Bogopona B
npuposie, (U3MYECKHME U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noxyuyeHus. Kucnotsl u comnm.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kak pactBoputelsib. PacTBOpHI.
HacepiieHHble ¥ HEHACBIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BEIIECTBa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Posib pacTBOpOB B mpupojie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanust neopranmdeckux coeauHeHuid. Oxcunpbl. Knaccudukamms
OKCHJIOB:  cojieoOpasyiomue (OCHOBHBIE, KHCIOTHBIC, aMQOTepHbIE) U
HeconieoOpaszyromue. Homenknarypa okcuaoB. duzmyeckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccudukamnuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmil. PU3NYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
Ilony4yeHue KUcIor.

Conu. Homenknarypa coneil. @u3nueckue U XUMUYECKHE CBOICTBA COJEH.
[Tomyyenue couei.

I'eneTnueckas cBsI3b MEXAY KiIacCCaMU HEOPTaHUYECKUX COETMHEHMUIA.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE ONPEJECICHUE COAECPKAHUS KUCIOPOAa B BO3AYyX€, IMOJNyUYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOWCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBECHUS W
IpeKpalieHus TropeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMMUCAaHUE UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHME M H3YyUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojielicTBue Bojopona ¢ okcuaoM meau (II)
(BO3MOYKHO HCITIOJIb30BaHUE BUJIEOMATEpUATIOB), HAOIOJEHHE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAaHUE OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METajlaMu
(HaTpyieM ©  KaibleM) (BO3MOXHO HCIIOJB30BaHUE BHUJIEOMATEpPUAIIOB),



UCCJIEIOBaHUE OOpPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PacTBOpax KUCIOT U IIEIOYCH,
uzyueHue B3aumojeictBua okcuaa meau (II) ¢ pactBopomM cepHOMl KHCIOTHI,
KHCIIOT C METajulaMH, PEaKUUi HEeUTpah3alrH, IOJTYyYEHHE HEpPacCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PAacTBOpPa COJIA, PEIICHUE
SKCHEPUMEHTANIBHBIX 3aJad Mo Teme «BaxkHeillune Kiaccbl HEOPraHUYECKHUX
COEMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
jeMenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBA3b.
OxkHCINTETbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMHU

[lepBbie TOMBITKK KJIACCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsaTne o
rpyInmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMEIIbHbIE METAILIbI,
raJioreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUIPOKCUJIBI.

[lepnoanueckuii 3akoH. [lepuognuueckas cucteMa XUMHUYECKUX JIEMEHTOB [l.
N. MenneneeBa.  KopoTkomepuomnas ©  JIuHHOTMEpUOAHAs  (HOPMBI
[lepuoanueckon cucrembl xumuueckux diemeHToB Jl. Y. Menaeneesa. [lepruonasl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
JJIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKUX
QJIEMEHTOB I pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yuy€HbIM u
rpaKIaHUH.

Xumuyeckass cBs3b. KoBalieHTHast (TOJIipHAsT W HEMOJISIPHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucneHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHHU.
[Ipouecchl OKKCIeHNs] M BOCCTaHOBIIEHHS. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3lloB BEIIECTB METAUIOB U HEMETaJUIOB, B3aUMOJICHCTBHUE
TUJIPOKCUAA [IMHKA C PACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3aoKeHUs, COSTUHEHNUS).

Mesxcnpeomemmunie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU M3yYEHHMM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OOmue ecTecCTBEHHO-HAyUHbIE MOHATHSA: HAYYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KiacCUPHUKaLus, [EepUOJUYHOCTh, HaOIIOJECHHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJa, dJEKTPUUECKUNA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEpPEHHUs, KOCMOC, TUIaHEThI, 3B€3/1b1, CoHIIe.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOBDI,
II0JIE3HBIE NCKOIIAEMBIE, TOILIMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeCKasi peaKI U

IIepnonnueckuii 3akoH. [lepnoanueckas cucteMa XUMUYECKUX DIEMEHTOB /.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaHsd, KaJIbIMSI M HX
COCAMHEHN B COOTBETCTBUM C TIOJIOXKEHUEM JJIEMEHTOB B Illepmoamueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTATMYECKUX
pElETOK, 3aBUCHUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTANIMYECKON PEIIETKU U
BHJIa XMMHYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pa3IU4YHbBIM KjaccaM HEOpPraHUuYeCKHX
COEIMHEHMI, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELLECTB.

Krnaccudukanus XuMHUUECKUX PEAKLUil O pa3IMYHbIM MPU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTENEHEH OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH XuUMUYecKoW peakiuu. [loHsTHEe 00 00paTUMbBIX U
HEOOPATUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusax. Ilonarue o karanmse. [lonsatue o xumudeckom pasHoBecuu. DakTopsl,
BIMSIOIIME HA CKOPOCTb XHMHYECKOW pPEAaKIMH M II0JOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHCIINTENTbHO-BOCCTAHOBUTEIIBHBIE  PEAKLMM,  AJIEKTPOHHBI  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM ~ peaKIuu. CocraBneHue  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPONTUTUUECKON TUCCOUMUAMU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMALMU BELMIECTB C Pa3JIMYHBIMH BUJIAMHU
XUMU4ecKoi cBsi3u. CteneHs aucconuanun. CHIbHBIC U CIA0bIE SJIEKTPOJIHUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE HOHHBIE YypaBHEHUSA peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMM W cCOJell B CBET€ TPENCTABICHUNA OO0 OSIEKTPOIUTUYECKOU
nucconuanuu. KauectBeHHble peakiyu Ha HOHBL. [loHsATHE O THApOIU3E COoNEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJJIOB W HeMeTasioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJIEKTPOMPOBOIHOCTU
pPacTBOpPOB BEIIECTB, MpolEcca JUCCOLMAIMU KUCIOT, IIeJoYed U  coyeu
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MATEPUAIOB), IPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIINX — MPU3HAKU  MPOTEKAHMs]  peakuuid  HOHHOrOo  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIU
(ropeHue, peaklnH pa3IoKEeHHs, COEIUHEHNU), PACIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMid Ha HOHbI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeTaJnibl U X COeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue u (PU3NUECKHe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHUYECKHME CBOWCTBA Ha MpUMeEpe XJjopa
(B3aMMOJICIICTBHE C MeETaJUlaMHM, HEMeTajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJYy4YEHUE, NPUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJloBeKa. BaxHeumme Xaopuabl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumuueckue cBoiictBa cepbl. CepoBOAOpOJ, CTpoeHHUe, (U3NYECKUE U
XuMuueckue cBoicTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nueckne © XHMHYECKHE CBOMcCTBa (00IIuMe Kak
IpeICTaBUTENd Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKluu,
JeXKalye B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucioThl. CoJl CEpHON KUCIIOThI, KAYECTBEHHAs peaKIus Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJAEC. XHUMHUUYECKOE
3arpsA3HEHUE OKPYIXKAIOIIEH Cpeabl COSAUHEHUSIMU Cephbl (KUCIOTHBIC O,
3arpsi3HCHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapaktepuctuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, paCIpOCTpaHEHUE B MPUPOJE,
dbusnueckre U XuMHUecKue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dbu3uYeCKre U XUMUUECKHE CBOIMCTBA, MoJlydyeHue u npumeHenue. Coaum aMMOHMS,
ux pU3MUECKre U XMMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasi KUCJOTa, €€ TMoiydyeHue, (PU3nUecKue M XHUMHUYECKUE
CBOMCTBa (00mMEe Kak TMPEACTABUTENsl Kiacca KUCIOT M crHenuduyeckue).
Hcnonb3oBaHue HUTPATOB W COJIGM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yn00peHuil. XuMHU4YecKoe 3arps3HeHUEe OKPYIKAIOIICH Cpellbl COSTMHEHUSIMU a30Ta
(KUCITOTHBIE JIOXKJHW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M BoaoéMoOB). Docdop,
aioTpornabie Momudukaruu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, PU3NIECKUE U XUMUIECKHUE CBOMCTBA,
nosryuerue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUN.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpPHbIE  CTENEHU  OKHUCICHUS.  YTIEepoid,  aJJIOTPOIIHbIC
MOAU(UKALIMM, pACIpOCTpaHEHUE B TpHUpoAe, (u3MYecKue U XUMHUYECKHE
cBorictBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuabl yriepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIy4YEHUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yraepoga (IV), rumote3a mno0anbHOrO TMOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekt. YronapHas KUCIoTa U €€ Colu, X (PU3NYECKUe U XMMUYECKHE CBOMCTBA,
nojiyueHrue W mnpuMmeHeHwe. KauecTBeHHas peaknuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJIECHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHavasibHBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJ, TJIMIIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJOB (Yroib, MTPHUPOAHBIA Ta3, HEPTb),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTue 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OeJIKaxX, YIJIeBoJIax — U UX
posii B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPraHWYECKUX COCIMHCHUU.

Kpemuuii, ero ¢Qusnueckue U XUMHUYECKHE CBOWCTBA, IOJYYECHHUE U
npumeHenue. CoenuHeHus KpemHUss B mpupoze. OOmme mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoil kuciore. CWIMKaThl, UX HCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHeiIne CTpOWTENbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobieMbr 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHue 0Opa30B HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-MOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TMPOTEKAHMsSI, ONBITHI, OTpaKalIKue (QU3NYECKHUEe M XUMHUYECKHE CBOMICTBA
rajoreHOoB M HUX COEIWHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHWE C o00pa3naMu XJOpPUAOB (TaJOreHUJI0B), O3HAKOMJICHHE C
oOpasnamMu ceppl M €€  COCAUHEHUSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MU3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEJCHUE KAYECTBEHHOM peakiuu Ha
cynbhar-uOH W HaOMIOJCHUE TNpU3HAKa e€ TMPOTEeKaHUs, O3HAKOMJIEHHUE C
dbusnueckumMu cBoiicTBaMu a3zora, ¢Gochopa M UX COCIUHECHHUH (BO3MOIKHO
UCIIOJIb30BAaHUE  BUJEOMATEpHUANIOB), oOOpa3uaMu a30THBIX U (PocopHBIX
yAOOpeHH, TMonMydeHue, coOupaHUe, pacllo3HaBaHWE W W3YyYCHHE CBOWCTB
aMMUaka, MpoBeIcHNEe KaueCTBEHHBIX peaKIuii Ha MOH aMMOHHMS U (ocdaT-uoH U
W3YYCHHE MPU3HAKOB HMX MPOTEKaHMs, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOMU
A30THOM KHCIOTBI C MeJbl0 (BO3MOXHO MCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
U3YUEHHUE MOJIeNied KPUCTALTMYECKUX peIETOK anMasza, Tpaduta, ¢yiuiepeHa,
O3HAKOMJIEHME  C  MPOIECCOM  aACOpPOIMM  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTHUBOrasa, MOJydeHHE, cOOMpaHue,
pacro3HaBaHWME€ W  HW3YYEHHE CBOMCTB  YIJIEKHCJIOrO Ta3a, [MPOBEJCHUE
KAue€CTBEHHBIX pEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
NpPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEHW CHIMKATHOW MPOMBIILIEHHOCTH,
pelieHrne SKCIEePUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeWlne HeMeTallbl U X
COCAMHEHUSD.

MeTaJLibl U MX COeIMHEHHU S

OO0mas xapakTepucTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepumogmueckor cucreme xumuueckux ssemeHtoB [, .
MenpaeneeBa u cTtpoeHusi aToMoB. CTpoeHHE MeTaluioB. MeTrannuyeckas CBSI3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pPEIETKA.  JJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MeTaiuioB. U3nYecKkrue U XMMUYECKHE CBOWCTBa MeTayioB. O0mue
CrocOoOBl TMONMy4YeHuss MeTaioB. [loHSATHE O KOpPpO3uM METauioB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CiuiaBel (CTajib, YYTyH, JIOPATIOMUHUMA,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenouynsie MeTauibl: mosiokeHue B [lepronuueckoil cucTeMe XUMHUYECKHUX
sanemeHnToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXKJICHUE B MPUPOJE.
dusznyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpusi U Kaiausi). OKCUbI U



TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METaNIOB MU HX
COCIMHEHUM.

[[lenouyHo3eMeNnbHBIE METAJUIBI MAarHMM W KaJdbUHUM: TIOJOXKEHUE B
[lepuoanueckon cucreme xumudeckux aneMmeHToB . M. MennaeneeBa, crpoenue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3ndecKkne 1 XUMHYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseiliive coeauHEHUs Kaiblus (OKCUJ, THUIPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: TIoJiokeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHuEe aToMa, HaxOKJICHHE B mpupone. Pu3nvecKue u
XUMUYECKHE CBOMCTBA aTtOMHUHMs. AM(POTEpHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
AJFOMUHMUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToOMa, HAXOXJIE€HUE B mpupoac. dPusnyeckue Hu
XHMHUYECKHE CBOMCTBA kene3a. OKCuIbl, THAPOKCHIbI U cou kene3a (1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHWE C oOpasllaMu METAUIOB W CIUIaBOB, UX (U3MUECKUMU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMW HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, XKeje3a
(IT) u xenesza (III), mequ (II), HabnroAeHNE U ONMUCAHUE MPOLIECCOB OKPAILIMBAHUS
IJJaMEHH MOHAaMU HATpusl, Kalus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(DOTEPHBIX CBOMCTB THMAPOKCHUIA aTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHHE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 0 TeMe «BakHeunmue
METAJIJIbl U KX COCUHEHHUS.

XuMHuS M OKPYKAKOIIAA cpea

BemecTtBa m Marepuanbl B NOBCEIHEBHOW MW3HU 4eNOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XUMHYECKUX 0KOrax M OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroulehd cpeinl (MpeaeiabHasi JI0myCcTUMas
KOHIIeHTpaIus BemiecTs, aanee — [1/IK). Ponp xuMuu B pemeHnn 3KoI0rudecKux
npooseMm.

Xumuueckuii IKcnepumenm:

H3yueHHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBS3€H NMpU M3YYCHHH XUMUKU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 WCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK U TOHSATHH, SBJSIONUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC TOHSATHS: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCUPUKaLUs, TEePUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIHPOBAHUE, W3MEPEHHE, MOJIeTb, SBIICHHUE, ITAPHUKOBBIN
a3 deKT, TEXHOTIOTHSI, MAaTEPHAITHI.

®dusnka: MaTepus, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHU],
U30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
NOMYTPOBOJHUKU, AWDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTbD, KPUCTAIITNIECKAS
peméTKa, CIUIaBbl, (U3MUYECKUE BEIMYUHBI, SIUHUIIBI M3MEPEHHSI, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTE3, NbIXaHHWE, OMOcdepa, PKOCHUCTEMA, MHUHEPATbHBIE
yIA00PEHMS, MUKPOSJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJIHI,
MI0JIC3HBIC MCKOITAeMbIe, TOTUTUBO, BOJIHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATENIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHUCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMM, IPHUHATBIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEAECHHMS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YyYarOIINXCS.

JIn4HOCTHBIE  pe3yJIbTaTbl  OTPA)XalOT  TOTOBHOCTh  OOYyYarOIIMUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacIIMpEHNE OMbITa AEATEIbHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOro BOCIIMTAHUA:

LEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACIEOUI0, TMOHUMAHHs 3HAYECHUS XUMHUYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 00IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHON HH(MOpMaiuen o
NEPENOBBIX JOCTHMKEHUSAX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUSA:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M NPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W APYIHX  BHJAX
NEeSTENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBIIIOJIHEHUH YYE€OHBIX, IO3HABAaTEIbHBIX 3a/1a4, BBIIOJHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoliecce ATOM y4YeOHOM JNEATEebHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE M TMOCTYINKH CBOUX TOBApUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHUMHYECKOW DPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTaBIIAIOLIME
OCHOBY JJI NMOHUMaHUS CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSA IPUPOABI, B3aWMOCBA3SX YEJIOBEKA C
MPUPOTHOM CPEOU, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

IIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUU 11O
XUMUHU, HEOOXOJUMBbIE I OOBSICHEHUS HAOMIOAAeMBbIX MPOLIECCOB U SBIICHUMH,
NO3HABaTENbHOM, MH(POPMAIMOHHON W YHUTATEIbCKON KyJIbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JAUTEPATYpOl, JOCTYHNHBIMH TEXHHUUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUIO U TIO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEeN0BaTEIbCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M ypOBHS OOydeHHUS B
JlIaJIbHEUIILIEM;

4) popMupoOBaHKs KYJAbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOWIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJACTBUN U
HEeNpUATHE BPEAHbIX NPUBbIUYEK (YIIOTPEOICHUS aIKOTr0Isl, HAPKOTUKOB, KYpPEHHUs),
HEOOXOJMMOCTH COONIOJICHUsS] TMpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HHU;

5) Tpy10BOr0 BOCIMTAHMS:

UHTEpeC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpya pa3iuyHOro poja,
yBaXEHUE K TPyAy U pe3yibTaTamM TpPYJOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHbIX 3HAHUW IO XHWMHUHU, OCO3HAHHBIA BBIOOP
UHIMBUYAIbHON TPAeKTOPUHU MPOAOKEHUSI 00pa30BaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AESTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEE;

6) 3K0JI0rN4eCKOro BOCIIUTAHUS:

AKOJOTMYECKH LEJIECO00pa3HOEe OTHOIIEHHE K HNPUPOAE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHMMAaHUE LICHHOCTH 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKkoMy M TICHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOJCHUS
npaBui1 0€30MaCHOTO MOBEAEHUS MTPHU padoTe C BEIIECTBAMU, a TAK)KE B CUTYyalLlUsX,
YTPOXKAIOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSA, MOJy4aeMble MPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOlEed IPUPOIHON CPENOU, JJIs ITOBBIIECHUS
YPOBHSI  DKOJOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJIOOATBHOIO  XapakTepa
9KOJOTMYECKUX MPOOJEM M IMyTeHd HMX pPELIEeHUs NOCPEICTBOM METOJI0B XHWMHH,
SKOJIOTMYECKOI0 MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOW U COIIMAIIBHOMN TTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pEe3yJbTAaTOB BBIACIAIOT 3HAYUMBbIE s
(GopMupOBaHHsS MHPOBO33PEHUS OOILIEHAyYHbIE MOHATHS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCTIOJB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HAaHUU U3 ATUX MNPEeIAMETOB (HOPMHUPOBATH MPEICTABICHUE O LIETOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE NeWCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO YYEOHOU
NEeSTENHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjorunueckue AeiicTBUA:

YMEHHUSI HKCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHSTHHA (BBIIETSATh UX XapaKTEpHbBIC
MpPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSIMH), UCMIOJb30BAThH
MOHATHS 111 OOBSICHEHUS OTJIEIbHBIX (PAKTOB M SBJIICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUU JUISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIUM,
yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHUE TMPUMEHATH B TIpoOIlecce TO3HAHUS TOHATUSA (TIpeAMETHhIE |
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCTIOJIb3YEMBIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MTPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJEMEHTa), XUMHYecKas ¢opMyia W ypaBHEHUE
XUMUYECKON peaKkIuu — MpU PEIICHUH Y4eOHO-ITO3HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJICTbHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaATh CYIIECCTBEHHBIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, TMPUYHMHHO-CJIEJACTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaEMbIX MTPOIIECCAX U SIBIICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

OpUOOpPETeHNEe ONbITa IO IUIAHUPOBAHUIO, OpPraHU3allMM W TPOBEJICHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMroaaTh 3a XOJOM IIpolecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEJOBAHUS, COCTABIATH OTUET
0 MpOjIeNIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIIPAaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIEHHWBATh IPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO WH(HOPMAITHIO;



yMEHUE TPUMEHSTh Pa3IudHbIe METOABl U 3alpOChl MPU MOUCKE W OTOOpE
uHpOpMAaIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [IJIsi BBIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETCHUE OMBITA B
00JacCTU  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOIl aKTUBHOI'O MCIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeCTaBICHUs HHGOPMAIIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECIOKHBIMU CXEMaMH, JHarpamMaMu,
IpyruMu opmMamu rpadKu ¥ UX KOMOUHALIMSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce YYEOHOUW U
UCCJIeIOBATEILCKON JEATENHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJNbCKOTO XO3SMCTBA W TPAHCIOPTAa HA COCTOSIHUE OKpYXKaroled NpUpOAHOU
Cpelbl.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WIH) JIUCKYCCHUHU) TIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBIMIOJIHEHUS MTPEJJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIsATh  NOJYyYEHHbIE  pe3yJbTaThbl  IMO3HABATEIbHOU
JEATeIbHOCTY B YCTHBIX M MHUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIUIO
pE3yIbTATOB BBHIMIOJIHEHUS] XMMHYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOIO OIIbITa,
1a60paTopHOI pabOTHI O UCCIIEI0OBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MPOEKTA);

yMEHUsI y4eOHOTrO COTPYJHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
NIO3HABAaTEJIbHOM W MCCIENOBATENBCKOW  JIEATENBHOCTH  IIPU  PELICHUU
BO3ZHUKAIOIIUX TPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUS
no3utuii (00CyXaeHuss, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAUHAIIUS
COBMECTHBIX JEWUCTBUHM, ONpEACICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOHM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENesITh UENH JeATebHOCTH, IUIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee d3(PEeKTUBHBIE CIIOCOOBI PEIICHUs YUEOHBIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSTEIbHO COCTAaBJISATh WJIH KOPPEKTUPOBAThH
MPEAJIOKEHHBIA aJITOPUTM JIEUCTBUM TpU BBIMOJHEHUHM 3aJaHUi ¢ y4ETOM
MOJIyYEHHUsI HOBBIX 3HAaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIIEHMBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW IIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTE€IbHOTO
colepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasbHOW pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIOCOOBI



nercTBUl, crnenudHUUecKue IS IpeAMeTHOH o0jacTh  «XUMHUS», BHUIBI
JNEATeIbHOCTH 1O  TOJYYEHHI0 HOBOIO  3HaHMs, €ro HHTEpIpeTalnH,
peo0pa3oBaHUIO0 M MPUMEHEHUIO B PA3JIMYHbBIX YIYCOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIEe pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITIXCSI YMCHUIA:

e pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKasi peakius, Kiaccuukanus peakiuii: peaxiuu
COCAMHEHUSI, PEeaKIMU Pa3JIOKEHUs, PEaKIUu 3aMelIeHUs, pPeaKIuu
o0MeHa, PK30- U SHJIOTEPMHUUCCKHE PEAKIINH, TEII0BOM A((EKT peakiumy,
AIpO aToMa, JJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTalb, PAaAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHasi CBSI3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHAs! KOHIICHTpAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHATUA U
MPUMEHSITh 3TH TOHSATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPAILICHHUII;

e HCIOJNB30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPaBHEHUM XUMHUUECKUX PEaKIIHii;

e ONpENENsATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEeHb  OKHCJICHUSI  JJICMEHTOB B  OWMHApHBIX  COCAUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIACcCy COEAUHEHHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpseiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxeHus B Ilepuogmueckoir cucreme,
3aKOHOB ~ COXPAHEHMSI MacChl  BEIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTrapo;

e ONUCBHIBATH M XapakTepuszoBaTh TaOIMuHyr0 QopMy Illepuoanyeckoi
CUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3auyaTh I[OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuognueckass cucrtema Xxumudeckux osnemeHtoB [, U.
MenneneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IEKTPOHOB
U paCIpeIeIICHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIICCTBA,
XUMHUYECKHE peakiuu (10 YUCIY WM COCTaBy YYAacCTBYIOUIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHYECKHME CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEHTa I10 (dopmyJie
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PCaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIlX MBICTUTEIBHON JEATeTbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluio, KJIaCCU(PHUKALUIO,
BEISIBJICHUE TPUYHMHHO-CIICJACTBEHHBIX CBSI3€H — JUII M3YYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpEeaKIui, eCTECTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUSA — HAOIIOJCHHWE, W3MEpPEHUEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peasibHBI U MBICIICHHBIN );

CIEIOBATh  MpaBWUJaM  TMOJIb30BAaHUS ~ XUMHYECKOM  TOCyAOM U
7abopaTopHbIM  000pYy/IOBaHHEM, a TakKXKe TMpaBHIaM OOpalleHHus] C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATb M MPOBOAUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JIPYTHUE).

K koHiry oOyueHnust B 9 kjiacce npeIMeTHbIe pe3yJibTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBATh CMBICH OCHOBHBIX XWUMHYECKHMX NOHATHUW: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHUOH, IIPOCTOE BEILECTBO,
CIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTCIEHb
OKHCJICHHUS, XUMUYECKasl peaKiysi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJb, MOJSPHBIA  00BEM,  pACTBOP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALUA, PEAKIUU HOHHOI'O
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEeoOpaTUMBbIE pPEaKIMH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIECHUE,
aIoTponusi, aMm(pOTEpPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTa/lInyecKasi), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIoB,
CIJIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaeabHO JOMyCThUMas
koHueHTtpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH OHATHUA IPU ONMMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJb30BaTh XHWMHYECKYIO CHMBOJIUKY JUISi COCTaBJieHUSI (HopMyJl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPE/ICIISTh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 2JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEHKHOCTh BEUIECTB K
onpenen€éHHOMY KJaccy COEIMHEHMH 1o (opmysiaM, BUI XUMUYECKOH
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHX
COCAMHEHUSIX, 3apsJl MOHA MO XUMUYECKOW (popMyrie, XxapakTep cpeibl B
BOJIHBIX PAacTBOPAX HEOPTaHUYECKUX COCAMHEHUM, THUIl KPUCTATUITMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKMCHIBATH W XapaKTepU30BaTh
Tabauunyo Gopmy Ilepuoamdeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», manble U OOJbIINE TEPUOAbI, COOTHOCHUTH
0003HAUYEHHUs, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHHUSI  aTOMOB  XMUMHYECKHUX
JIEMEHTOB (COCTaB W 3apsa sApa, o0OIIee 4YWUCIO DSJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTU B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeaenax MaJblX NEPUOJIOB U IJIaBHBIX NOATPYMII C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 MU3MEHEHUIO CTENEHEeH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOMIME U ClenuPUUecKue XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOATBEPKIasl OIMHCaHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
IeJI0uel ¥ COJIeH, MOTHBIE U COKPAIIEHHBIC YPaBHEHHUS PEAKIMl HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBS3M MEXK/Ty BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOYXHOCTH TMPOTEKaHUS XWMUYECKHX MPEBPALIEHUNH B Pa3IUYHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMEHTa 10 (dopmyie
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

coOmolaTh  MpaBWia  MOJb30BAHMS ~ XMUMHYECKOM  TOCYIO0M U
Ja00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke IpaBuja oOpamieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO M COOUPAHHIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKHUCIIOrO rasa);

OPOBOJIUTh  pEaKlMH, TOATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OPOMHUI-,
noaua-, kapOoHat-, ¢ocdar-, cuiaumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMH MBICTUTEIBHON JEATeILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTHU3aIlMI0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII WM3Y4YEHHUs CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIHPOBAHNE, SKCIICPUMEHT (peajbHBIM W
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
Kourpoabnbie | IIpakTuyeckue
n/n | mporpaMmsl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoTsbI
pecypchl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHUSA
Xumusi — BaxkHast 00J1aCTh
1.1 €CTECTBO3HAHMS U IPAKTHYECKOU 5 2 Bubnmorexa [JOK
' p https://m.edsoo.ru/7f41837¢
JESATETLHOCTH YeJIOBEKa
bu6mmoreka [IOK
1.2 BemecrtBa 1 XuMU4YeCcKue peakiuu 15 1
H peartt https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopoa. Ilonsitue 06 6 bubnuorexa IIOK
' OKCHJIax https://m.edsoo.ru/7f41837¢
29 Bognopon. Ilonstue o kucinorax u 2 1 bu6nuorexa LIOK
' COJISAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 00 5 | 1 bubnmnorexa LIOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | | bubnmnoreka [JOK
' COEIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux 31eMeHToB /I. . MenaesieeBa. Ctpoenune

aTOMOB. XUMHYeCKasa ¢BsA3b. OKHUCJIUTEIbHO-BOCCTAHOBHTEJIbLHLIE pPeaknuu
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[Tepronuueckuii 3aKOH U

31 [lepuoanueckast cucrema 7 Bbu6muoreka [JOK
' XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
X €CKas CBA3b.
10 OMMHq Kt CBAsh 2 bubmuorexa [{OK
. KHCJIUTEIbHO-BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/7f41837c
peakuuu
bubnuoreka [JOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837¢
p 3 bubnuorexa [{OK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB (uudposbie)
Kontpoabusie | IIpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUn
[ToBTOpeHue u yrnyoieHue
1.1 3HaHI/II7II) OCHOBH}I/;IXYSB €JI0B 5 1 bubmmorexa [TOK
' pasi https://m_.eds00.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XMMHUYECKUX PEAKINil https://m.edsoo.ru/7f41a636
DNeKTpoNIuTHYECKas
1.3 ruccouuanus. XMMU4eCKue 8 1 1 bubmorexa HOK
' AHCCOMHALIA. https://m_eds00.ru/7f41a636
peakuuu B pacTBOpax
Wroro no pasaeny 17

Pa3gea 2. HeMeTaJIbI M UX COCAUHEHUS

OO6mras XxapakTepucTruKa

Bbu6mmoreka [JOK

21 XIMIFCCITX STICMCEHTOD 4 ! https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mras xapakTeprucTruka

29 XUMHYECKUX AJIEMEHTOB 6 bubmuoreka [JOK
VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHMS
OOm1ast xapaKTepUCTHKA

73 XAMUYECKHUX JIEMEHTOB 7 1 bubnuorexa [{OK

VA-rpynnsl. A3oT, hocdop
U UX COCIMHEHHS

https://m.edsoo.ru/7f41a636
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OO6m1as xapakTepucTuKa

94 XAMUYECKHX DJIEMCHTOB g bu6moreka [JOK
' IVA-rpynmel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUW U UX COCTUHEHUS
Hroro no pazaeny 25
Pa3znea 3. Merasliibl M UX COeTHHEHH ST
. bubmuoreka [JOK
31 Obumue CBOHCTBA MeTAIIOB 4 https://m.edsoo.ru/7f41a636
19 Baxwueiimme MeTamibl U UX 16 bu6mmoreka [JOK
' COEUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasjnen 4. XuMus u oxkpy:kamomas cpeaa
41 BemectBa u maTepuaisl B 3 bubmnoreka [IOK
' JKU3HHU YE€JI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOITPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Konrtpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Ponb xumuu B | bubmumoreka [IOK
JKW3HU yernoBeka. Tema u BemecTa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MmeTogax MoO3HaHUS B | bu6mmoreka [IOK
XAMUHU https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuiia

3 paboTHI B 1ab0OpaTOPUU U IPUEMBI | bubmmoreka [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Uucteie BemecTBa U cMecH. CrocoObl | Bbu6mmoreka [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK

A . p p https://m.edsoo.ru/ff0d28¢c8
OUYMCTKHU IIOBAPEHHOM COJIN)»
bu6mmoreka [{OK
6 Ato oJe 1
TOMBL I MO IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH ) bubmuoreka [JOK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 clOKHBIE BEIIECTBA 1 bubmmorexa [JOK

p m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmorexa HOK

YJAPHOE Y https://m.edsoo.ru/f0d2d50
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3aKoH MOCTOSHCTBA COCTaBa BEIIECTB.

bub6mmoreka [{OK

10 Xumunueckas popmyia. BaieHTHOCTh
bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMYECKHX 3JIEMEHTOB

1 OTtHOCHUTENBbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCIUHECHUN https://m.edsoo.ru/ff0d350c¢

13 KomnuectBo BemectBa. Moib. bu6mmoreka [IOK
MognsipHas macca https://m.edsoo.ru/ff0d5230

14 DuU3NYECKUE U XUMUYECKUE SBICHUSA. bubnmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U yciioBUs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust kKoaudecTBa, Macchl

17 BEILIECTBA 110 YPaBHEHUSIM bubmmorexa [TOK

B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Krnaccudukanus XuMruaeckux

18 €aKIMi (COeMHEHUS, PA3I0KECHUS bubmorera [JOK
bealtt A P : https://m edsoo.ry/f0d334
3aMeInIeHus, oOOMeHa)

M. B. JIomoHOCOB —

19 Y4YEHBI-3HUMKIONEUCT. bubnuorexa [JOK
O600611eHre U cucTeMaTUu3alus https://m.edsoo.ru/ff0d40c4
3HAHUU

20 KonTponbhas padora Nel mo teme bubnuorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIUI) https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cMmech razon. CocraB bu6mmoreka [JOK
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Bo3ayxa. Kucimopom — sieMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448¢

dusnyeckue ¥ XMMUIECKIE CBOMCTBA

22 KHCJIOpoJia (pEeaKIuy OKUCICHUS bubmorexa HOK
poa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOslI MoNTy4eHHs KUCIOpo/ia B
23 71a00paTOPHUH U MPOMBIIIIIEHHOCTH bubmorexa HOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoi a3 PexT XumMuIecKoi
24 peakuuu, MoHsATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUIX
Tormeo (HedTh, yroiab 1 METaH).
25 3ar 513He1§1/1e(11;03 yxa CIoCcoObI c)aro bubmmorexa [IOK
P A, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALCHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «Ilonyuyenue u cobupanue bubmmorexa [TOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBOWCTBY»
7 Bonopoa — anemeHT u npocroe bu6mmoreka [JOK
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTax M CO
TUTTHE O KHCJOTAx ¥ COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mosTy4eHus BOAOPOia B bubnnorexa [JOK
nabopaTopun https://m.edsoo0.ru/ff0d4dd0
31 [TpakTuyeckas padora Ne 4 o Teme bubnuoreka [IOK

«Ilomyuenue u cobupanue BoJ10poJia,

https://m.edsoo.ru/ff0d442
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WU3yYEHHUE €ro CBOMCTB)

MossipHblil 00bEM Ta30B. 3aKOH

bu6mmoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢e
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEIIIECTBA ra3a I10 €ro M3BECTHOM bubmiorexa LHOK
t . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciienus 00EMOB Ta30B 110
34 ABHEHUIO pEaKIM1 Ha OCHOBE bubmorexa HOK
P  peartt g https:/m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUN Ira30B
15 duznyueckre 1 XMUMUYECKHE CBOMCTBA bubnmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. [TonsTue 00 bubmuoreka [JOK
UHIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HacepiiieHHple 1 HeHACHIIIIEHHBIC bu6mmorexa [{OK
pactBOpbl. MaccoBasi 10J1s1 BELIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[TpakTrueckas padora Ne 5 mo reme
13 «IIpuroroBiieHne pacTBOPOB C bubnuorexa [JOK
OnpeAeIEHHON MacCOBOM J10IeN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
19 KonTponbhas padorta Ne2 no teme bubmumorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccupuKaus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHUUYECKHE CBOMCTBA
bu6mmoreka [{OK
41 KHUCJIOTHBIX, OCHOBHBIX U

aM(OTEPHBIX OKCUIOB

https://m.edsoo.ru/ff0d664e
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4 OcHoBaHuUsI: cOCTaB, Ki1accuuKaIus, bubnuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[TonyueHne n XMMUYECKHE CBOMCTBA bubnuorexa [JOK

43 .

OCHOBaHHM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukanus, bubmuorexa [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyuyeHue U XMMUYECKUE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa,

46 CHOCOéBII) oJI q)eHI/I;I XI/IMI/I‘IZ(I))KI/Ie bubmorexa HOK

¢ YACHI, https://m_edsoo.rw/00ad9474
CBOIiCTBa
ITpakTuyeckas pabora Ne 6. Pemenue

47 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
I'enetnyeckas CBSA3b MEKIY

48 KJIaCCaMH HEOPTaHUYECKUX bubmorexa HOK

. P https://m.edsoo.ru/00ad9a50
COCTMHEHUI

49 O06001IeHre U CUCTEMATU3AIIHS bub6mmoreka [{OK
3HaHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK

on P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[lepBbie MONMBITKU KJIaCCUPUKALTUU
51 XUMHUYECKUX 31eMeHTOB. [loHsiTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX HIEMEHTOB
5 [lepuoanueckuii 3aKoH 1 bubmumorexa [IOK

IIepnonnueckas cucrema

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

XUMHUYeCKHX djieMeHToB 1. 1.
Menneneena

53 IIepuonsl, rpymmsl, MOATPYIIIIbI bubmrorexa LIOK
https://m.edsoo.ru/00ada52¢c
54 Ctpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI09eK
55 aTOMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 TMOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneera
3nauenue llepuoanueckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
N. MenneneeB — y4€Hbli, I1e1aror 1 https://m.edsoo.ru/00ada96e
rpak1aHUH
PeszepBHbIil ypok. O6001IeHNE 1
58 CI/ICTEM&TI/I?)ZIIJJI/IH 3HaHI/II>I'IH / bubmmorexa LOK
B https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas padboTa
bubmuoreka [JOK
59 Hommast xuMmeckas cassb https://m.edsoo.ru/00adac34
60 DNEeKTPOOTPHUIIATEITLHOCTH ATOMOB bubmmoreka [JOK
XUMHYECKHUX AJIEMCHTOB https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenonsipHas bubnuorexa [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8
62 CreneHb OKUCIIEHUS bubmorera [TOK

https://m.edsoo.ru/00adae28
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63 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE 1 bubnuoreka [JOK

peakuuun https://m.edsoo.ru/00adb076
bu6mmoreka [JOK

64 OkucIUTENU U BOCCTAHOBUTENIH 1 hitps://m.cds0o.r/00adb076
Kontponbnas padota Ne4 o teme

65 «Ctpoenue aroma. XuMHUYeCKas | bubnuoreka LIOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora

66 KoBaneHntHas nosnsipHas XuMH4eCcKast | bubnunoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
PesepBHeIil ypok. O600ICHHE 1

67 CUCTEMAaTH3alMs 3HAHUH 110 TEME 1 bubmuoreka [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.edsoo.ru/00ad9cb2
CBA3b»

68 PesepBHrlit ypok. O6001IeHNE U 1 bubnnorexa [JOK
cUucTeMaTu3alus 3HaHuHN https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIACC

KosmuecTBo yacos DJIEKTPOHHBIE
Ne ara nuppoBbIe
Tema ypoka KonTpoasubie | IlpakTnueckue A p
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

[Tepronuueckuii 3aK0OH.
[Tepuonnueckas cucrema b K

1 proa 1 02.09.2024 nonuoreka 1O
XUMHUYeCKUX djiemeHToB 1. Y. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU 6 LOK

nOIMOTEKA

2 i 1 .09.
CBOMCTB XI/{MI/I‘IGCKI/IX 3JIEMEHTORB 05.09.2024 hitps://m.edsoo.r/00adb6bo
MEPBBIX TPEX MEPUOOB
Knaccudukanys u HoMeHKIaTypa b K

3 ukarg yp 1 09.09.2024 nonuoreka 11O
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buibl XuMU4YeCcKOW CBSI3U U THUITBI

4 )i\ : 1 12.09.2024 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padorta Nel no teme
«IToBTOpenue u yriayoiaeHue

5 op THY 1 1 16.09.2024
3HaHUI OCHOBHBIX Pa3/iesioOB Kypca
8 Kiacca»
Kiace Ka €CK

6 hi| Hibn LS XUMAYECKUX 1 19.09.2024 bubmmorexa [JOK
peakuu 1o pasaInvHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKON BuG LOK

nOIMOTEKA

7 ! 1 23.09.2024
PEAKIIAN. LIOWATHE O TOMOTCHIEIX 1 ? https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLUsIX
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TToHsaTue 0 XUMHYECKOM
paBHOBeCI/IH. (DaKTOpI)I, BIIMAKOIITHUC

Bbu6nuoreka [JOK

8 Ha CKOPOCTh XMMHUYECKOMN peakIu 26.09.2024 hitps://m_edsoo.r/00adc28e
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHS
O €JIbHO-BOCCTAHOBUTE e b K
9 KHCIUTEIbHO-BOCCTAHOBUTEIIbHBI 30.09.2004 nonmmoreka 11O
peakiuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
bu6mmorexa [IOK
1 . .10.2024
0 mucconuani. CUIbHBIE U CIIa0bIe 03.10.20 hitps://m.cdsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HonHbIe ypaBHEHMS peakui 07.10.2024 hits://m.cdsoo.ru/00add44s
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHMU B CBETE prILCTaBJ'IeHI/Iﬁ 10.10.2024 bubnnorexa [JOK
00 BJIEKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
U CCOIALIU
XUMUYECKUE CBOMCTBA COJICH B Bu6 10K
. nonmoTexa
13 CBETE npeI[CTaBneHI:IH 00 14.10.2024 hitos://m.cdsoo.rw/00addgh2
AIEKTPOIUTUIECKON JUCCOIMAIIIHI
. bubmuorexa [JOK
14 [TonsiTue o runponuse coneu 17.10.2024 hits://m.edsoo.ru/00add9d4
O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [JOK
15 3HAHUI 21.10.2024 https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora No 1. bubnuoreka [JOK
«Pemenne 3KCcrnepuMeHTaIbHbIX 24.10.2024 | https://m.edsoo.ru/00addbfa
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3a1a4»

KonrtpomnsHast pabora Ne2 o reme
«DNEKTPOINTHYECKAS

bu6mmoreka [IOK

17 07.11.2024
nucconuanug. XuMU4ecKue https://m.edsoo.ru/00addec0
peaKkIu B PaCTBOPAX»
OO6mrast XxapaKTepuCTHKA TajJOTeHOB.
18 XuMHYECKHE CBOMCTBA HA IPUMEPE 11.11.2024 bubmorexa HOK
pUMEp T https://m.edsoo.ru/00addfe2
xJiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XHMHUYECKHUE CBOMCTBA, OIyUYCHHE 14.11.2024 bubmorexa HOK
’ y ’ T https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme Bu6 LIOK
HOJIMOTEKA
2 I A1,
0 «HonyquH“e COJIjIHOI/I KHUCJIOTBI, 18.11.2024 hits://m.edsoo ru/00ade348
M3yuyeHue e€ CBOMCTBY»
Brruucnenust mo ypaBHeHUsIM
21 XUMHUYECKHUX PEaKIUi, €CIU OJUH 21.11.2024 bubmorexa HOK
peatiui, A T https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
OO0mias xapaKTepUCTHKA JIEMEHTO
2 11ast XapaKTepUCTHKA 3JIEMEHTOB 25.11.2004 bu6mmorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(GUKAITUN CEPHI.
Haxoxzaenue ce et
3 XOXKII HIiI, pBI U 78.11.2004 bu6mmoreka [IOK
COEJIMHEHUM B IPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBogopo/l, CTPOCHHE,
24 @HZqungei xnfmqecm/le 02.12.2024 bubnuotexa LIOK
. o https://m.edsoo.ru/00ade802
CBOIiCTBa
b K
25 Oxkcunpl cepol. CepHas KUCIOTAa, momorexa T10

https://m.edsoo.ru/00adea28
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¢buznyecKkrue U XUMHUYECKUe 05.12.2024
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JIeKaIIUe B
OCHOBE MPOMBIIIJIEHHOTO CItoco0a
MIOJIYYCHHS CEPHOM KHUCIIOTHI. b K
26 y p 09.12.2024 nonuoreka 11O
XHUMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarolleH cpeabl
COEIMHEHUSIMU CEPBI
Brrunciaenue MaccoBoii 10U b K
27 g 12.12.2024 | Puommorexa 11O
BBIX0/1a IPOAYKTA peaKLnu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTHKa JIEMEHTOB
VA-rpynmnsl. A30T, Bu6 LOK
HOIHOTEKA
28 16.12.2024
PACHPOCTPAHCHHE B HPHPOE, https://m.edsoo.ru/00adeca6
¢busnvecKkrue 1 XUMHYECKHE
CBOMCTBaA
AMMHUaK, ero pu3nvecKue u B 1OK
nOIMOTEKA
29 5 19.12.2024
XUMUYECKHUE CBOWCTBA, MOJTYUYEHUE hitos://m.cdsoo.ru/00adf004
Y IpUMEHEHUE
[Tpaktuyeckas padora Ne 3 o Teme 56 LIOK
HOIHOTEKA
30 «IlonydyeHne aMmMuaKka, M3y4eHUe 23.12.2024
y . - 1Y https://m.edsoo.ru/00adf180
€r0 CBOMCTBY
AsortHas Kucnora, € pusndeckue u bu6 K
31 L ¢€ ¢ 26.12.2024 | Dubmorera HO
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KAY€CTBE MUHEPAIbHBIX b K
32 P 13.01.2025 | Drommorea 1O

yaoopeHuit. Xumudeckoe
3arpsi3HEHUE OKPYXKaIoLEel Cpebl

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

COCAMHCHUAMHU a30Ta

®ochop. Oxeun dhocdopa (V) u

bu6mmorexa [IOK
33 16.01.202
pocopuat kuciota, dusmieckue u 6.01.2025 | ps://m. edsoo.ru/00adf6Sa
XUMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnons3zoBanue pocdaTtos B
14 Ka4yecTBe I\imHepaanHX 20.01.2025 bubnuorexa [JOK
ynoOpeHui. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
Vruepon, pacpocTpaHeHHE B
35 pu E Iel E)I/ISI/II‘)IGCKII)/IG " 23.01.2025 brbmmorexa [OK
PHpOZe, . o https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOHCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XMMHYECKHE CBOMCTBA. Bu6 10K
nOINOTEeKA
36 DKOJIOTHYECKUE MPOOIEMBI, 27.01.2025 hitos://m.cdsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJepoa
av)
N bubmuoreka [JOK
37 VYronbHas KUCIOTA U €€ CoNu 30.01.2025 hitps://m.edsoo r/00ac006¢
[IpakTuueckas padora Ne 4 o Teme
"H i
13 OJIy4eHHE YTJICKUCIIOTO Ta3a 03.02.2025 bubnmoreka [JOK
KauecTBeHHnas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-1OoH"
[TepBoHauaNbHBIE MTOHATHUS 00 BuG 10K
noIMoTeKa
39 OPraHMYECKHUX BEIIECTBAX KaK O 06.02.2025 hitps://m.edsoo ru/00ac054e
COCIMHEHUSX yTIepoaa
40 Kpemnuuii u ero coenunenus 10.02.2025 bubmmorexa [JOK

https://m.edsoo.ru/00ac080a
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[TpakTrueckas padota Ne 5.
Pemmenue SKCIICPUMCHTAJIBHBIX

bu6mmoreka [{OK

41 13.02.2025
3aj1a4 1o teme «BakHemme https://m.edsoo.ru/00ae0bf2
HEMETAJUTbl U UX COSJTUHCHUS
Kontponbnas padota Ne3 mo teme Eub 1OK
nOIMOTEKA
42 B i .02.
«BaxHeiye HeMeTauIbl U UX 17.02.2025 hitps://m.edsoo. ru/00ac0e 18
COCIMHEHHUSI
OO01as xapakTepucTHKa
XUMHYECKUX AJIEMEHTOB —
MeTaJu10B. MeTtajuinueckas CBs3b U
43 20.02.2025 | Promorexa HOK
METAIUTNYECKasd KPUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB. BuG 1OK
nonmoTexa
44 DneKkTpo €CKuM 24.02.2025
TP meﬂq KK pAA https://m.edsoo.ru/00ac1156
HaIpsHKEHUH METaJIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTtamuioB. CrutaBel. Beraucnenus B LOK
nOIMOTEKA
4 .02.
5 1o ypanHeHI/ISIM XUMUYECKHAX 27.02.2025 hitps://m_edsoo.r/00ae1 156
peakiuii, eciiv OJIMH U3 PEareHTOB
COJIEPKUT IPUMECH
bu6nuoreka [JOK
4 I1 U5,
6 OHSITHE O KOPPO3UU METAIIOB 03.03.2025 hitps://m.edsoo ru/00ae] 278
bu6mmorexa [IOK
47 e e Me 06.03.2025
[enotmsie MeTai bl https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubnmnorexa [JOK
KaJus 10.03.2025 | https://m.edsoo.ru/00ac14b2
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[llenoyno3eMeNbHBIE METATIIBI —

bu6mmoreka [IOK

.03.202
49 KaIbIIUM 1 Maraui 13.03.2025 https://m.edsoo.ru/00ael5e8
N bu6mmoreka [IOK
50 Baxkueiinme coequHeHUA KaJIbIINs 17.03.2025 hitps://m.cdsoo.r/00ac] 568
51 O606Hj€HI/Ie M CUCTEMAaTHU3ALH 20.03.2025
3HAHUH
57 JKécTKOCTh BOJIBI M CIIOCOOBI €€ 31.03.2025 bubnuorexka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpaktuueckas padora Ne 6 1o Teme
53 "}IIZéciEECT: ]:IopLI I/ITMeTO BIII ee;r i 03.042025 | Promorexa OK
| A A T https://m.edsoo.ru/00aelaed
yCTpaHEHHUs
. bubmuoreka [JOK
>4 AmoMuHIi 07.04.2025 https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOICTBA OKCHIA U 10.04.2025 bubmuorexa [JOK
THJIPOKCHJIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
>6 Keneso 14.04.2025 https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTTU 17.04.2025 bu6mmorexa [IOK

xenesa (II) u sxenesza (11I)

https://m.edsoo.ru/00ae35¢6
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O0001IeHrEe U cUCTEMaTU3 AU

58 . 21.04.2025
3HaHUU
[TpakTuyeckas padora Ne 7.
P
59 CLICHUE 3KCHepI/IMeHTilJ'ILHBIX 24.04.2005 bubnuoreka [IOK
3a7a4 1o teme «Baxkuenmnine https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COEIMHEHUS
Boruncnenus no ypaBHEHUsIM
XUMHUYECKUX PEaKIUid, €ClId OJIUH
3 peareHToB Jia 30BITKE
60 W3 peareHTOB JaH B U30BITKE WIN 78.04.2025 bubmmoreka [IOK
COAEPKUT NpUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BBIXOJa ITPOAYKTa
peakiuu
O06001IeHne U CUCTEMaTU3AIIHS
61 " ! 05.05.2025
3HaHUI
Kontponbras padota Ne4 o reme
62 «BaxHenme MeTaJlIbl U UX 08.05.2025
COCTMHECHHUSI»
B
63 elIecTBa u lviaTepI/Iaan B 12.05.2025 bu6mmorexa [IOK
IOBCEIHEBHOMN KU3HHU YeIOBEKa https://m.edsoo.ru/00ae3f50
X €CKO€ 3arpsA3HEHUE
64 MUY : TPS3HCHH 15.05.2025 bubnuorexa [IOK
OKPYKaroIlen Cpeabl https://m.edsoo.ru/00ae4270
Po eme
65 JIb XUMHUU B PELLICHUN 12.05.2025 bubnuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O6001IeHNE 1 bubmmoreka [JOK
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CUCTCMaTHU3alusia 3HAHUM

15.05.2025

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

67 PesepBHbIit ypoxk. O6o6iueHHe u 1 19.05.2025 bubnmoreka [JOK
CHUCTEMAaTH3alus 3HaHUU https://m.edsoo.ru/00adb33c¢
68 Pe3epBHbIil ypok. O6o6£ueHI/Ie u | 22.05.2005 bubmuorexa [JOK
CHUCTEMAaTHU3alusg 3HaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumust: 9-ii kiacc: 6a30BbIN YPOBEHb: YUeOHUK; 5-€ U31anue, mepepaboTaHHOE,
9 knacc/ I'abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKinoHepHoe

obmectBo «M3natenbcTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






